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Freeways In

San Diego Meets Challenge
For Modern Highways

-LE PHENOMENAL growth of the San
Diego area continues to demand the
modern highway transportation that is
the foundation of today's economy.
As an illustration of the growth of San
Diego County, suffice it to state that
the population has increased in the
past 30 years at a rate almost 2% tumes
as great as the growth rate for the
State of California as a whole.

Fortunately, the citizens of San
Diego have been acutely highway
conscious since the advent of the auro-
mobile. The county is blessed with
many fine highways built years ago
as a resule of public donations and
local bond issues. Austin B. Fletcher
organized the county highway system
in such a fine manner that he was
offered the position of Srare Highway
Engineer to do a similar job for rhe
State after passage of the first state
highway bond issue.

Advancs Planning

Far-sighted advance planning has
continued, and as early as 1931 the
City of San Diego adopted a “Major
Street Plan” that incorporates many
af today's freeway projects,

The California Division of High-
ways, the County of San Diego, and
the ciries of the metropolitan area arc
cooperating in the development of an
integrated system of freeways, major
highways and city streets. The City of
San Diego has established a rechnical
coordinating committee, including a
committee on transportation research,
which is establishing a long range sys-
tem for the ultimate development of
the entire road system in this area.
This committee is ingggrating the ciry
and county major street and highway
plans with the Stare’s freeway system.
The ultimare aim of this committee
is the adopred location of all future
freeways and major highways and the
establishment of final grades and the

By J. DEKEMA
District Engineer

D | t |
advance geometric design of all inter-
change facilities,

Local Agencies Cooperate

The Division of Highways in co-
operation with local agencies is estab-

lishing the uldmare location of all fu-
ture state freewavs and the location
of all furure interchanges and ramp
connections so that loeal planning de-
partments can establish outlers and
connecrions for their systems.

Federal Aid Secondary job in Alvarade Conyen in Lo Mesa, Jackson Siresl intersection.
Fletcher Hills in bockground. Limited access design,




Vista Way separation ot junction of US 101 and Sign Rowle T8 between Oceanside ond Carlsbod, showing dismond fype ramps

The goal in mind has been a system
thar will make it easv for motorists
to enter the downrtown area, or to
avoid it if they wish. The San Diego
traffic survey in 1952-53 showed 24
percent of all trips originate or end
in the downrown business area. The
hasic freeway system consists essen-
tially of the state highways in the area.
The California Highway Commission
has adopted a freeway routing for
cach of the state highways traversing
the City of San Diego, US 80, US
101, US 395, and State Sign Route 94,
In the remainder of the county all of
US 3935, most of US 101 and segments
of US 80 and State Sign Routes 67
and 78 have been adopred as freeways
by the commission.

The accompanying map indicates
the status of freeway progress in San
Diego County. '

Cabrillo Freeway Expansion

Much of the work contemplated is
the further improvement of existing
freeways and expressways. The well-
known Cabrillo Freeway, carrying
US 39§ through the heart of beautiful
Balboa Park, requires expansion from
four lanes to six and the moderniza-
tion of several interchanges. On the
same road, north of Mission Valley.

2

through the Linda Vista area, Griffith
Company holds a $§668,472 contract to
convert 1.95 miles of the present ex-
pressway to a full freeway. Inter-
changes are to be built at Genesee
Avenue and Aero Drive and a front-
age road is to be constructed berween
them. At-grade intersections ar Fulton
Street and Homewood Awvenue are to
be closed. The resident engineer,
James A, Jesperson, expects comple-
tion of the contract about July 31,
19356,

Because of the heavy traffic gen-
erated by the Nawval Air Station at
Miramar, the elimination of all grade
intersections on the present express-
way is being planned. Increasing com-
muter and commercial traffic berween
San Diego and Escondido will also
require expanding the present facility
from two lanes to foor north of Mira-
mar. In District VIII further improve-
ment of US 395 through the Cities of
Riverside and San Bernardino, com-
hined with evenrual completion on
modern standards of State Sign Route
71 from the junction with US 395
berween Temecula and Murrietra
through Elsinore and Corona ro Po-
mona will ultimately generate suffi-
cient traffic to require conversion of
all of US 395 in San Diego County to

freeway standards. Forrunately, much
of the right of way originally pur-
chased 1s of sufficient width to permit
expansion, and most of the access
rights have been boughe,

On Us 101

The other major north-south high-
way facility serving San Diego County
is US 101, Except for a shore section
from Del Mar to Lencadia, the entire
route has been declared a freeway by
the California Highway Commission.
Studies on this short section have
progressed sufficiently so that meet-
ings are being conducted by the dis-
trict engineer ro acquaint the public
with the facts that have been devel-
oped and to obrain additonal informa-
tion that will enable the State High-
way Engineer to arrive at a tentative
conclusion for considerarion by the
commission.

Several sections of US 101 have
been completed to freeway standards,
At the south end of the county the
Montgomery Freeway, with the ex-
ception of three at-grade intersections,
has been complered from the Mexican
border to 13th Street in National Ciry,
a distance of 13 miles. From _th.is point
north to the completed portion of the
San Diego Freeway through Carlshad
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and Oceanside the existing highway
consists of short stretches of freeway
together with sections of highly im-
proved mulrilane divided highway. Pa-
cific Highway (US 101) past the San
Diego Civic Center is now carrying
an A, DL T. of 40,000 vehicles, and
ar Oceanside it-is about 25,000,

During 1952 and 1953 a cooperative
origin and destination study was con-
ducted by the Federal Government,
the State of California, and the City
of San Diego. Through personal in-
terviews with motorists, post card sur-
veys, traflic cownts, and projection of
traffic patterns, were determined the
needs, desires and traffic requirements
throughout the San Diego metropoli-
tan area.

Lack of Crosstown Arterias

The lack of crosstown or around-
rown arteries has been a serious handi-
cap in the San Diego area, for the
terrain is bisecred by many deep can-
yvons. One of the chief difficulties

has been that motorists wanting to
get to the opposite side of the city
from any given point have had to
pass through the congested business
area, The origin-and-destination traffic
study showed that 30,000 cars a day
shurtled through the city without
stopping. Most of these cars were
starting from and stopping at points
within the county. This meant wasted
gasoline and wasted hours for many
MOTOTISts,

These studies indicated that to re-
duce the load on the existing US 101
to a velume rthat it can comfortably
carry, a new freeway location swing-
ing around the downtown area to the
north and east is necessary, The total
estimated cost, from the end of the
Montgomery Freeway in Natonal
City to the junction with the existing
highway at Washington Street north
of the civic center, is 45 million dol-
lars. Plans are now being prepared
for this freewav to gradually ascend
the hillside southerly of Washingron

Street, overlooking San Diego Bay,
looping into Balboa Park to cross the
Cabrillo Freeway ar Dare Streer, and
then south to join the Montgomery
Freeway.

Enst-wast Froaways

Two major east-west freeways ap-
pear on the map of metropolitan San
Diego. One of these, US 80 through
Mission Vallev, was constructed to
expressway standards by the Cicy and
County of San Diegu (FAS) and sub-
sequently taken into the State High-
way System as Route 12 to replace
the outmoded ElI Cajon Boulevard.
The districe is actively engaged in pre-
paring plans to convert the entire road
from US 101 to El Cajon to a full
freeway, eliminating the hazardous
and congestion-creating signals at va-
rious intersections.

The first unit is planned for con-
struction in the immediate furure. The
first contract in this conversion pro-
gram is construction of an interchange

Sign Route 78 between Oceanside ond Viste. Typical infersection. Limited access design.
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ar Baloimore Drive near La Mesa. Bids
for this project were opened on Octo-
ber 14, 1935, V. K. Dennis being low
with a price of §410,913. Work should
be completed by July 1, 1936, accord-
ing to resident engineer, A. C. Estep.
This project includes a frontage road
paralleling the highway from east of
Maryland Avenue to the Baltimore
Dirive overcrossing. This job is about
three-fourths of a mile in length and
will provide an excellent connection
for traffic using the federal aid sec-
ondary contract now nearing comple-
ton on Alvarade Avenue extension,
The latter project is itself an express-
way and will feed traffic to and from
the nearby Fletcher Hills residential
section and from the northerly El
Cajon area.

Interchange Projects

The 1956-57 Fiscal Year budger al-
locates funds for an interchange ar
Lake Murray Boulevard and conver-
sion of 1.5 miles of the present US 80
at that location to a full freewayv,
Elimination of signals ac Fairmouont
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Avenue, Ward Road and Texas Street
will follow as spon as funds can be
made available.

One of the pending Mission Val-
ley projects which is unique is the
proposed revision of the present inter-
change at the junction of Routes US
80 and US 395, The existing facility
was one of the foremost highway de-
velopments in this area at the time it
was constructed, being the first of irs
tvpe in Southern California. It was a
noteworthy advance in highway de-
sign and proved sarisfactory for the
traffic volumes that were contem-
plated at the time it was designed.
However, the phenomenal population
and traffic growth in the San Diego
area could not be rationally predicted.
Thus the design capacity of the exist-
ing facility has been reached at a
much earlier date than could possibly
be foreseen. Plans are currently being
completed to revise the interchange to
accommaodate present and anticipated
rraffic volumes.

The second mmjor east-west free-
way in metropolitan San Diego con-

LEGEND

I FREEWAYS AND EXFRESSWAYS COMFLETED,
UMDER COMSTRUCTION OR BUDSETED.

EXPRESEWATS, INITIAL Twi LANES COMPLETED,
UMDER CONSTAUCTION , OR BUDGETED.

mEmE

weevsss  ADOPTED FREIEWAY AND EEPRESSWAY LOCATIONT
CONSTAUGTIDN TO BE BUDGETED,

soas0on

FRAEEWAY ROUTINGS UNDER STUOY

sists of a combination of Stare 1egisla-
tive Routes 200 and 195, Sign Routes
94 and 67. The new freeway route
was adopted by the Highway Com-
mission in three units: rthe firsr, Wa-
bash Boulevard to Campo Road on
June 17, 1953; the second, from
Campo Road tp Highway 80 on Qec-
tober 22, 1953; and the last from 18ch
Streer to Wabash Boulevard on No-
vember 17, 1954, Two projects are
already under contract, a third adver-
tised, the fourth is in the 1956-57 Fis-
cal Year budget, and the fifth and final
link will be built as soon as the right
of way can be cleared and construc-
tion funds made available,

This freeway begins at a junction
with the new US 101 freeway near
18th and ¥ Streets in downtown San
Diego, and joins US 80 at Grossmont
Summit in La Mesa, 11.1 miles away.

Bridge Structures

The two contracts under way are
held by the Guy F. Atkinson Com-
pany and total 4.5 million dollars for
4.5 miles of six-lane freeway that can
bie ultimarely expanded to eight lanes.
Clarence E. Walcotr is resident engi-
neer on the first contract, with R, L.
Hathaway the representative for the
Bridge Department. The following
four bridges are included:

College Avenue Undercrossing. A
single span welded steel bridge with
composite reinforced conecrete deck
slab approximately 84 feer long, pro-
viding two roadways, one, 61 feet
wide and the other, 56 feet wide.

Broadway Omn-ramp Q. C. A sin-
gle span welded steel bridge with
composite reinforced concrete deck
slab approximarely 114 feet long, pro-
viding a I'llafh'l.';‘l}: wideh of 22 feer,

Federal Boulevard Own-vawp U, C.
A single span reinforced concrete box
girder bridge abour 46 feet long, pro-
viding rwo separated roadways, each
40 feer wide,

Fifty-sixth Street Q. C. A four-
span reinforced concrete bridge about
225 feet long, consisting of two 70-
oot box girder spans and two Aar slab
spans; one, 35 feer and the ether, 60
feer.

Trepte Corporation is subcontrac-
tor on the bridges.

California Highwa s



Beginning US 10T and Monfgomery Freeway of Mexitan border. Internofional Gote in foreground, old WS 101 junetion in upper right bockground.

Donald C. Smith is resident engineer
on the second contract, which in-
cludes rhe following structures:

Massachusetts Avenne U. C. Two
separate structures, cach consisting of
a welded steel girder span and two
concrete girder spans. The westhound
structure is approximately 156 feet
long with a roadway width of 40 feet
and the eastbound structure is about
172 feer with a roadway width of 50
feet. "

Waite Dvive U. C. Two separate
structures, each with one reinforced
concrete box girder span and two con-
crete ‘T beam spans. The westbound
structure is about 166 feet long with
a roadway width of 40 feet, and rhe

and Public Works

easthound structure is about 146 feet
long with a 42 feet wide roadway.

Grove Street O. C. The two span
reinforced concrete box girder bridge
about 216 feet long, providing a road-
way width of 28 feet.

Grove Street U. P. A two-span
riveted structural steel girder bridge
abour 247 feer long, providing for a
single railroad track.

Rowute 198/200 Railroad Separation,
A single span reinforced concrere “T"
beam bridge abour 55 feer long and
providing two separate roadways, one
40 feet wide and the other providing
a minimum of 61 feer. The three
pedestrian structures are as follows:

Costa Bella Drive P. O, C. A four-
span reinforced concrete girder bridge
abour 301 feet long and providing an
eight-foor walkway.

CQuarry Read P. U. C. A rein-
forced concrete box and “U" secti
about 264 feet long, prov
eight-foot walkway.

Dexter Drive P. U. C. A rein-
forced concrete box and “U" secrion
about 298 feer long, providing an
eight-foot walloway.

My, Hathaway is also Bridge De-
partment Representative on this con-

The frst contract, from FEuchd

Avenue to College Avenue, a distance
of 2.4 miles, is expected to be com-

5




Sign Route 94, 56th Streef saparotion near eost city limits of Sen Diego, with new subdivision development in ares,

pleted by April, 1956, The second
unit, from College Avenue ro Campo
Road should be open to traffic less
than a year larer.

From po Road to the junction
with US 80 near the Grossmont Sum-
mit is a distance of 1.90 miles, and bids
will be opened on December 2, 1955,
The four bridges included in this pro-
posed contract are:

Panorama Drive U, C. A three-
span welded steel girder bridge abour
165 feet long and providing a 28-foot
roadway,

Mariposa Street O, €. A two-span
welded steel girder bridge about 123
feer long, providing a 28-foot road-
way and one five-foot sidewalk.

6

Lemon Avenue U, C. Two parallel
bridges each ¢ ting of two rein-
forced concrete “T" heam approach
spans and one welded steel girder span
aboutr 130 feer long, The westhound
structure provides a 28-foot roadway
and the eastbound provides a 44-foor
roadway,

Girossmont Bowlevard U. . Sim-
tlar to Lemon Avenune U, C. except
each roadway is 28 feet wide and the
westhound bridge is abour 137 feer
long and the eastbound abour 1358 feer
long.

The development of the existing
highway through the Grossmont
Summit involves several inreresting
and complex problems. This section

i

must merge two large freeways, Route
12, 0, and Route 198, Swate Sig
Route 67; must provide adequate serv-
ice to the La Mesa area via Fast La
Mesa Boulevard; must adequately pro-
vide for the circuladon of local traffic,
both to and from the freeway as well
as across the freeway, and must make
adequate provision for the handling of
pedestrian traffic to the Grossmonr
High School. The easterly section of
the Grossmont Summit development
will provide a primary connection to
the El Cajon Valley area via the ex-
isting El Cajon Boulevard, and will
provide for a relocated freeway de-
velopment of US 80 to the north and
past,

California Highways




System of Ramps

These various movements and con-
nections will be adequately provided
for with a system of ramps and stroc-
tures that will safely channelize traffic
into the various arteries with no con-
flicting movements. A structure will
be provided to permit direct access to
La Mesa Boulevard from US 80; a
second structure will separate con-
flicting movements from both US 80
and Stare Sign Route 67; an overhead
structure will be provided at Fuerte
Drive to permit the circulation of
local traffic and to provide access to
and from both freeways; a separation
structure will be provided near Mur-
ray Boulevard to permit circulation of
local traffic and to provide access to
and from the freeway to areas on the
east. A pedestrian overhead strocrure
will be provided near Murray Boule-
vard to accommodare pedestrian traf-
fic berween the Grossmont High
School and areas south of the freeway,
In a future contract a major structure
will be provided just east of Gross-
mont Summit to carry the new free-
way over the S. D. and A. E. Railway
and to provide a direct connection to
the freeway westhound from the El
Cajon area (US 80).

Bridge Advertising

At the other end of the freeway the
section from Wabash Boulevard to
Euclid Avenue is in the 1956-57 Fiscal
Year Budget and should be ready for
advertising in the near future. The
bridges on this proposed contract are:

Home Avenue Off-ramp U. C. A
six-span steel girder bridge about 422
feet lang, providing a roadway width
of 22 feet,

Home Avenue On-ramp Bridge. A
four-span reinforced concrete “T™
beam bridge about 140 feer long and
providing a 22-foot roadway.

Forty-seventh Street O. C. A four-
span reinforced concrete bridge about
255 feet long, consisting of two box
girder spans and two “T" beam spans,
and providing a roadway of 52 feet
and two five-foot sidewalks.

Euclid Avenue O. C. A four-span
reinforced concrete bridge abour 292
feet long, consisting of two box girder
spans, one flat slab span, and one *T"
beam span and providing two divided
roadways, each 26 feer wide,

and Public Works

To summarize, there are |7 bridges
and three pedestrian structures in-
cluded in these four contracts. They
include six structural steel bridges of
which five have a concrete deck and
one is a railroad bridge, cleven rein-
forced concrete bridges and three
bridges which are part structural steel
and part reinforeed concrete. There
is approximately §2,750.000 worth of
bridges included in these contracts.

Plans are being completed for the
portion between 18th Street and Wa-
bash Boulevard and the entre freeway
from downtown San Diego to Gross-
mont Summit should be open to traffic
in a few years. Further extension of
State Sign Route 67 to the north
through Lakeside is also planned for
the future and the freeway route
through this area has been adopred.

In the northern part of the county
heavy trafic between Oceanside,
Vista, and Fscondido has necessitared
the start of freeway construction in
this area. An expressway from Ocean-
side to Vista was constructed under
two contracts, the last of which was
completed on June 28, 1955, Cost of
the first contract covering 3.48 miles
was §608,865 and it was built by the
Griffith Company. The second con-
tract, covering 3.41 miles was held by
W. F. Maxwell Co. and Hermreck
and Faster with a final cost of $602,-
000, J. A, Jesperson was resident en-
gineer on hoth projects.

Studies are underway to extend the
project 11 miles from Vista to a june-
tion with US 395 at Escondido. This
freeway will complete a loop of lim-
ited access facilities around San Diego-
Oceanside-Fscondido-El  Cajon  that
will bring a freeway to the doorstep
of 90 percent of the population of San
Diego County. The continued growth
and economic prosperity of the area
are assured by this distribution system
now either completed or on the engi-
neer's drawing boards.

CLEAMNING HIGHWAYS EXPENSIVE

A total of §5,000,000 is expended
yearly in Los Angeles, Orange, and
Ventura Counties to clean up road-
side litter tossed on the highways by
careless motorists, according to a State
Division of Highways official.

Low Accident Rate
On Freeways Can Be
Further Reduced

The relatively low accident and fa-
tality rates on freeways can be fur-
ther reduced if motorists will follow
a courteous and sensible safety pro-
gram of freeway driving “musts,” says
the California State Automobile Asso-
ciation. The motorists’ organization
lists the five points of the program as
follows:

1. Slow drivers keep to the righr.
Remember, if you're being repeatedly
passed on your right, you're probably
in the wrong lane. Carefully move
over to the lane farthest to the right.

2. Adjust your speed and following
distance to the flow of traffic and
weather, One car length for each 10
m.p.h. of speed is advised; in other
words, at 40 m.p.h. stay four car
lengths behind the car ahead, ar 50
m.p.h. stay five car lengths.

3. Decrease your speed and increase
your following distance during rain
or poor visibility; also use headlamps,
not parking lights.

4. Watch the signs and avoid exces-
sive or abrupt lane changing by plan-
ning ahead. If you intend ro exit atr a
given point, allow yourself plenty of
time to change lanes easily. In all cases,
look first, then be sure ro signal and
change lanes one at a time.

5. If you miss a turn-off, don't slow
up or engage in any erratic maneu-
vers. Continue as you are, for there is
only one thing to do in such a case
and that is to go on the next exit point.
It is always prudent to study before-
hand a freeway map of a city in which
you have never driven before, bur if
vou do find vourself on a strange free-
way without previous study, be extra
alert to spot the exit you want.

Speaking before the Los Angeles
Chamber of Commerce Los An-
geles Beautiful Commitree, W. D,
Sedgwick, district maintenance engi-
neer for the division, said a large por-
tion of the ame of maintenance and
landscaping crews is spent in picking
up trash on state highways in this
distriet,



Unique Project Is
Nearing Complefion

"Open Water F

By VINCENT O. SMITH, Senior Highway Engineer

ON Novemeer 9, 1955, a contract
was awarded to Guy F. Atkinson Co,
for completion of the grading of one
of the most unusual and interesting
highway projects ever atcempted.
This portion of Bayshore Freeway,
between the intersection of Third
Street and Bayshore Boulevard in San
Francisco and South San Francisco,
will cross an arm of San Francisco
Bay approximately two miles wide,
bypassing one of the most congested
sections of highway in the Bay area.

The need for additional highway
facilicies to handle the increasing craf-
fic between San Francisco and the fast
developing peninsula  area became
apparent in the mid-1930s and nu-
merous traffic studies were made to
determine rthe type and extent of ex-
pansion that would best alleviate the
growing congestion. Due to the highly
developed industrial sections, sub-
standard alignment, grades, and con-

SAN

FRANCISCO

stricted right of way on the existing
route through the Visitacion Valley
area, it was determined that the most
economical and  desirable solution
was to bypass this area with a new lo-
cation. This would provide two fa-
cilities through this area with a new
freeway for through traffic and the
existing route to serve local traffic.

Several Rowtes Studied

Studies of several routes bypassing
this area led to recommendation of the
present route, lt subsequently was
adopted and declared a freeway by
the Highway Conunission in July,
1941, ’

Since the new route crossed an arm
of San Francisco Bay, with underlying
mud ranging in depth from a few feet
L ncm'i}' B0 feer, construction pre-
sented a major problem. Comprehen-
sive studies were made to determine
the most feasible and economic type
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of method of building this project.
Afrer eliminating the possibility of a
causeway the two methods most care-
fully analyzed and compared were:
(1) displacing the mud with dry fill
by end dumping and (2} several
variations of predredging the mud to
provide a reasonably stable embank-
ment with a minimom of mud dis-
placement.

Because of large curs on each end
of the project and the fact that an
ample quantity of borrow material
was readily available from nearby
sources, it was determined that sub-
stantial savings would be realized if
the end dump mud displacement
method would provide a stable em-
bankment. Since this method of con-
struction had never been used on such
a large scale with dimensions and con-
ditions resembling those to be en-
countered, it was questioned whether
the fill could be successfully con-
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Fill for open water saction of Bayshors Freswoy ocross Condlestick Cove, Widening of center of picture
it focation whare reinforced concrete box culverts will be constructed fo equolize water lovel.

structed in this manner. Hence to de-
termine the feasibility of the proposal
funds were made available and a con-
tract was let in January, 1952, to con-
struct an experimental section of fill
by end dumping.

Mud Fill

Material for this contract was ob-
tained from the right of way and was
placed using 20 cubic yard carryalls
and reurnapulls, The fill was advanced
on a #00-foot-wide fronr in an attempt
to floar the fill with a minimum of
mud displacement, As the fill pro-
gressed, it was determined by borings
thar much greater perffetration and dis-
placement of mud was occurring than
had been originally estimared. Caleula-
tions showed this greater penetration
would allow the width to be reduced
and still obtain reasonable stability so

and Public Works

the fill was advanced further intm the
bay at a widch of 300 feet.

Reducing the width caused greater
displacement, so the fill was narrowed
again. The remainder of the experi-
mental fill unit was constructed 250
feer wide, being complered in Angust,
1952,

Based on the success of obraining a
reasonably stable fill over mud of a
maximum depth of 40 feet on this first
contract, a second experimental proj-
ect was recommended to be placed by
the same method to determine the
feasibility of construction over mud
which reached a depth of 80 feer.

Overhead Crossing

This szcond cantract was awarded
in June, 1933, and it included building
an overhead crossing over eight tracks
of the Southern Pacific Railroad and

nearly rwo miles of haul road o a
borrow site west of the existing Bay-
shore Highway. To reach the center
line of the proposed freeway fill it
was necessary to cross 1,200 feer of
the bay with the haul road which was
to be constructed 30 feer wide over
mud that reached a depth of 60 feet.
Construction of a fill of this width
resulted in nearly 100 percent displace-
ment of the soft bay mud and pro-
vided a road over which nearly 3,000.-
000 cubic vards of fill material has
been hauled with only normal grading
for maintenance,

The successful completion of this
haul road confirmed further the feasi-
bility of the method of construction,
so instead of feasibility, our main con-
cern during construction of the sec-
ond experimental fill became placing
the fill in such a manner as to obtain
a uniform displacement of mud both
laterally and longitudinally.

Uniform Displacement

If the fill conld be placed so thar a
uniferm displacement of mud could
be obtained, differentdal settlement
would be 2 minimum and only normal
maintenance would be required.

Borings were made during con-
struction to determine the depth of
displacement, and records of quanti-
ties and methods of placement were
correlated with these borings to deter-
mine factors affecting displacement.

Mumerous variable factars were found
that influenced displacement, the prime
ones being:

1. The shape of the advancing face of

the embankment.

2. The type of equipmant used to ploce

the fill material.

3. The rate at which the fill was placed.

4, The elevation at which the fill was

carried.

5. Stoppoges.

6. The type of maoterial of which the

fill wos constructed.

7. Strength of the underfying mud.

8. Depth of the underlying mud.

9. Tide action.

A change in any of these factors
caused others to vary and resulted in
a change in displacement. Controls
had to be established and varied dur-
ing construction to meet the condi-

tions at hand.
+ . . Continued on page 28
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Freeway Through Placerville

Completed at Cost of $1,649,000

By P. C. SHERIDAN, Assistant District Engineer, and
T. G. SMITH, District Construction Engineer i

MunERNl:wrmn of the portion of
US 50 between Sacramento and Lake
Tahoe 15 advancing with the com-
pletion of two projects; one the por-
tion between near Clarksville and
Shingle Springs, a two-lane facility
constrocted on right of way acquired
for future expressway development;
and second, and more spectacular, the
new expressway through Placerville,

US 50, or the Lincoln Highway as
it is sometimes known, and in the pasr
known as the Pony Express Route,
follows the general route of the orig-
inal historic pioneer trail. As an emi-
grant road, Johnson's “cut-off” grad-
ually increased in popularity and
importance, diverting travel from the
Carson Pass Road. Its chief advantage
was lower elevation with a longer
period of freedom from snow. This
largely accounted for its being chosen
as the route of the transcontinental
mail and passenger stages. About 1860,
portions were rebuilt between Placer-
ville and Virginia City, a distance of
116 miles, ar a cost estmared at $500,-
K. As much more was spent be-
tween then and 1868 for betterments
and maintenance, which during the
same period was more than repaid
by tolls amounting to approximarely
$6,000,000,

Old State Wegon Road

The first indication of a new era
was an act approved March 26, 1895,
creating the “Lake Tahoe Srate
Wagon Road” which included the
Placerville Road from the juncoion
near Smith's Flat to the Nevada state
line. The rights to the toll road had
been purchased by El Dorado County
and it was declared a public highway

Awrial photo showing realigned US 50 from 225
miles east of Clarksville o S'Mr:gh Springs, Old
route shown with dotted line on right,

10

SHINGLE SPRINGS PROJECT
OPENED

The five-mile saction of US 50 in
El Dorodo County, between 2.3
miles eost of Clorksville and Shingle
Springs, was opened to public traffic
on Friday, Octaber 7th,

The new section of highway is
enfirely on new location, with only
a few slight curves, as cantrasted
with the existing highway which
contains numerous shorp curves
posted for reduced speeds. The new
saction has alse been built on o
wide right of way, and consists of
two 12-foot lanes with eight-foot
surfaced shoulders.

Construction on this portion of
US 50 has been in progress for o
little mare than a year, ot a cost of
more than $700,000, The contractor
is A. Teichert & Son of Sacramento.

in 1886, With the signing of an inden-
ture dated February 28, 1896, it be-
came the first state road in California.

This historic route notes the con-
tinuing changes of rhe rimes. First as
a trail with its strings of mules, the
Pony Express and the mountain
schooners, followed by Concord
coaches to the early gasoline buggy,
and on to the modern motor car and
powerful motorized freight trucks of
today.

With the changes in type of trans-
port, the road itself has undergone
necessary changes. Much of the tor-
tuons, winding, narrow highway was
reconstructed in the late 1920% and
the 1930's by the State Division of
Highways and the Bureau of Public
Roads, leaving what was then the
“tolerable” strecches for later con-
struction.

California Highways



Materists no longer have to contend with the traffic
congestion on US 50 through Plocerville as shown
in thass fwo phelographs token just befors com-
pletion of the Flacerville freeway

Meyers Grade Realignment

Realignment of Mevers Grade from
the summit to Lake Tahoe Valley was
started prior to World War 11, bt
not complered unnl after the war,
Also, immediately following World
War II, the secton between Pollock
Pines and Fresh Pond was construeted
by the Bureau of Public Roads. The
State completed projects, also imime-
diately following World War 11, be-
tween Shingle Springs and near El
Dorado, followed within a few vears
by projects from near Nimbus to
Whire Rock, bypassing the town of
Falsom, and the construction of the
project just east of Placerville from
the railroad crossing near Merryman's
to Five-mile Terrace, In 1951 the con-
struction from the foor of Meyers
Grade to Mays was completed by the
Burean of Public Roads,

Farly in 1948 consideration was
being given to the project through
Placerville. The route was adopted
and declared a freeway by action of
the Highway Commission on Novem-
ber 16, 1949,

and Public Works
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Route of Freeway

The route as proposed gencrally fol-
lows the course of Hangrown Creek
through the city, Placerville lies in
the narrow ravine formed by Hang-
town Creek with its main street on
the south side roughly paralleling the
creek. The residential portions of the
town follow up the tributary ravines
and residences dot the surrounding
hillsides. The superseded highway fol-
lows Main Street, which with the nar-

row width, parking, and pedestrian
traffic, barely allows for two-way
traffic. On some holiday weckends
the traffic has been jammed so that
it has taken up to an hour to traverse
the two miles through the community.

The new expressway follows the
course of Hangrown Creek on the
north side with the Southern Pacific
Placerville Branch tracks located be-
tween the highway and the creek.

11



The new facility 15 a four-lane di-
vided expressway with grade cross-
ings at Canal Street, Spring Street and
Bedford Avenue. These three inter-
sections at grade will be signalized.
Pedestrian overcrossings are provided
at the former crossing of Coloma
Srreet and ar Bedford Avenue, Grade
separations  without connections to
the facility are provided ac Clay
Sereet and Locuse Street. A complete
two-quadrant interchange is provided
at Washington Street where the struc-
ture spans the railroad tracks and
Emigrant Ravine, as well as Washing-
ton Street, Ramp connections are pro-
wided at the beginning of the projecr
ro the old highway and to Coloma
Street near the center of town, as well
as the connections previously men-
aoned.

Right of Way Probloms

Because of the terrain, residential,
commercial and industrial  building

sites are ar a premium in Placerville.
As a resulr, right-of-way acquisition
negotiations were made difficule in
that in many cases it was necessary to
provide substitute facilities, For ex-
ample, the Christian Science Church,
the Shakespeare Club, the Srandard
Oil bulk plant, and the Southern
Pacific Railroad depot and freight
handling facilivies, as well as many
residences had to be relocared. The
January-February, 1952, issue of Cali-
fornia Highways and Public Works
contains an interesting account of
right-of-way acquisition for this proj-
ect.

The Placerville Branch of the South-
ern Pacific Railroad and its inter-
change with the Camino, Placerville
and Lake Tahoe Railroad rooghly
parallel the new facility rhroughout
most of its length. Because of the re-
stricted width available in the bottom
of the ravine it was necessary to relo-

cate most of the railrpads’ facilities.
This work was done by railroad forces
under service agreement ar a COSt
which will approximare a quarter mil-
lion dollars,

Again, because of restricted space
available, negotiations with the Placer-
ville Fruit Growers Exchange were
complicated. This plant, one of the
largest pear packing plants in the
world, lies between the railroad and
the new facility near the east end of
the project.

Started in 1953

Acrual construetion on the project,
other than right-of-way adjustments,
started in March of 1953 on a contract
for the construction of the Locust
Street and Washingron Street grade
separation structures. This unit was
followed successively by a grading
contract, a hase and surfacing con-
tract, and last, a signal and lighring
coneract,

LEFT—Looking casterly of beginning of projoct, Old highwey swings right across trocks and Hangtown Cresek fo follow Main Streel. Spring Street (5.5.R. 49)
crosres the expresswoy neor center of picture. RIGHT—Llooking westerly from noar end of project, Washingfon Sireet Overhead in foreground, The shruciure
spons relocaled Woshington Street, the Southern Pacific Roilresd, and Emigrant Ravine. Plocerville Fruit Growers psar pocking plont, ene of the world's lorgesf,
LEFT CEMNTER.
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Construction problems galore were
encountered while building the road.
Chief among these was redeing the
rown's utility systems to make way
for the freeway. In a town as old as
Placerville, the location of many of
the water and sewer pipes was lost in
antiquity and it was found most prac-
tical to excavare until a pipe was dis-
covered by breaking it with a tractor
and then to figure out where the pipe
started, whether it was in use, and
whart to do with it. The difficalty was
that while this was being decided some
of the town might be out of water,
and so immediate action was neces-
sary. However, the townspeople knew
the problems thar were being faced
and were very cooperative. Surpris-
ingly few complaints were received
when the wvast amount of urility
changing is considered.

Utilities Relocated

In addition ro moving the warer and
sewer lines, power and telephone lines
had to be relocated. The work of rail-
road relocation was complicated by
carrying city traffic across the project
at every intersection, and it is obvious
a great deal of cooperation was neces-
sary between the various forces on the
project in order to get all jobs done
at the right ome. However, all work
was completed with a minimum of
delay.

The roadway material consisted
mostly of a clayey shale which re-
quired some blasting to break it up
enough to handle with a power shovel.
Fortunately only a small amount of
blasting was necessary.

Many springs were intercepted on
the project. Ar times it was difficult to
tell whether the springs were natural
or the result of a brolen warer pipe or
septic tank. In order to stabilize the
subgrade it was necessary to place
about 2,500 feet of perforated metal
pipe, some of which drains the year
round.

Four Contracts

The work was done under four
contracts, The first, carly in 1953, was
ler to Fredrickson & Watson Con-
struction Company, and included the
grade separation structures at Wash-
ington Street and Locust Street at a
cost of §308,000. J. H. Horn of the

and Public Works

This photegraph shows the Comina, Placerville ond Loke Tohoe Raoilrcod fruss that wos solvaged ond
vsed o spon o highway grode separation strucfure to permif the wso of averlegol loads during censtruchion

Bridge Department was the resident
engineer,

The second contract, the main grad-
ing and structure work, was awarded
to Piombo Construction Company of
San Francisco in Janoary, 1954, The
structures included pedestrian over-
crossings at Coloma and Bedford
Streers, These crossings presented
tnany problems in forming and con-
structing. Particularly difficult were
the ramps circling the columns. This
contract was completed in May, 1933,
at a cost of about $875700. T. G.
Smith was resident engineer.

The base and paving contract was
awarded to Harms Bros. of Sacra-
mento in May, 1955, The whole
length of the project is curbed, and
for a rime it was believed that placing
this amount of curb and gurter would
prevent the contractor from finishing
the project during the 195§ construc-
tion season. However, this did not
prove to be the case, as the contractor
moved in an excellent curb and gurrer
crew and completed enough of this
part of the contract so that no delay
was encountered. The cost of this unir
will approximate $399.365. E. F, Silva
was resident engineer.

Lighting System
The fourth and final contract for
highway lighting and signals was

awarded in September, 1935, o R.
Flatland. The lighting is a standard
mercury vapor installation, but the
signal system is unusual. The equip-
ment includes a traffic actuated cycele
selector with railroad pre-emption.
Six possible cycles are available in the
equipment being installed. The cost of
rhis work approximates $66,000. T, H.
Madsen was resident engineer,

An interesting event on the grading
project was the discovery of an old
mining tunnel. The surface opening
had seemingly been lost for many
years as none of the old-timers in
town could remember this mine being
warked, or even where it had starred.
Whoever had dug the mine was care-
ful to keep his work from prying eves,
The tunnel ran back from the cut
slope abour 75 feet and showed evi-
dence of very careful hand digging.
Mo shoring had been used and a re-
markably small amount of material
had sloughed from the sides or top of
the tunnel. However, it looked as
though the tunnel was a failure as no
evidence of gold was discovered.

During construction old-timers in
town were observed searching some of
the excavation areas for evidence of
gold. So far as is known, no great
strikes were made but it 1s assumed

. .. Confinved on poge 29
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Sherwin Grade

By DOROTHY SHERWIN VELLOM *

ON SEPTEMBER 20, 1955, the Cali-
fornia Highway Commission voted
§1,515,000 for grading and surfacing
US 395 in Mono County berween
Birchim Canyon and Whiskey Can-
von, a distance of 11.3 miles.

it Construction will
¢ be started next
year as s00n as
weather permits.

The story of
Sherwin Hill and
Sherwin Grade has
its beginning in the
life of one of the
earliest pioneers in
the eastern slopes
of the High Sierra. James L. C. Sher-
win, called by the lure of the west
and its gold, brought his bride from
Kenrucky, first to Virginia City, Ne-
vada, in 1859, then to Benton, then
to Round Valley in 1866 to home-
stead on Rock Creek. In 1874 he saw
the need for building materials so
built the road over Sherwin Hill to
Rock Creek where he established a
sawmill. The family then moved to
what is now known as Swall Meadows
from where Mr. Sherwin continued to
operate the sawmill at the foot of
the grade. He developed another saw-
mill at Mammoth when that became
a busy mining camp and built a road
from Round Vallev to Mammoth.
Many, many changes have been made
since those early days but both hill
and grade bear {:is name and are still
known as Sherwin Hill and Sherwin
Grade, though long ago this road
ceased to be a private toll road and
became a public highway.

DOROTHY 5. VELLOM

Project Started in 1915

Factually, Day Labor Work Order
No. D-79 dated October 4, 1915, was
the formal authorization for state
highway construction between the
Inyo-Mono county line and Sherwin

* Qecretary to District E F. E- Baxter, Bishop.
and  granddanghter the original builder u&'
Sherwin Grade,
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Historic Inyo-Mono Route
Will Be Reconstructed

Thiz sectlan of Sherwin Grode narfh of the summit will be modemired fo eliminote bad ascant and curvas

Hill, a distance of 3.8 miles, on US
395, The day the work actually
started is not available from any
known records. It is safe to say that
on  thar particular unknown, vet
highly historical day in the highway
annals of the Inve-Meono region, no
whistles blew, no speeches were made,
no traditional first shovelful of carth
was turned nor was there any par-
ticular significant event marked for
posterity. |

Very likely work was formally
started by some natve eastern Sierra
Paiute driving a team of mules, bang-
ing his Fresno scraper into the warm
earth on Sherwin Hill,

First Route Study

Division Engineer Woodson was
then in charge of this Inyo-Mono area
with headquarters across the moun-
rains in Fresno, and assigned as resi-
dent engineer of the first state high-

way project in what is now known
as [Disrricr IX, the man who acroally
made the first route and reconnais-
sance study, C. C. Boyer,

Boyer's originally announced plans
were to hire as many local men and
teams as avalable in order to furnish
employment to home people. He ex-
pressed hopes of completing the grad-
ing of about 6 miles of the 10-mile
section between September and the
time storms would cause a winter shut
down. Contemplating a construction
project of 10 miles, Boyer evidently
was anticipating approval of work
northerly from Sherwin Hill. Subse-
quent work orders proved him cor-
rect.

Before work could actually start it
was necessary to make innumerable
arrangements for labor, equipment,
stock, fuel, groceries and supplies of
all natures, A camp was ser up and
maintained for the workmen, it being

California Highways



LEFT—Sharwin Grode, leoking south, Dotted line shows proposed relocation. RFEHT—UpFur' Eu.t; Meso, looking south, Proposed relocofion to the left; exisfing
State highway an right.

moved from time to time tw lkeep it
as close as possible to the job site,
When the work site became as far as
2% or 3 miles away, camp was moved.
Camps were tents; the kitchens and

dining rooms were constructed in see-

tions which could be bolted together
and then covered with canvas, Boyer,
as both superintendent and resident
engineer, had his office “under his
hat.”

Early Day Problems

In some cases dry camps were es-
tablished and then it became a neces-
sity to haul water to the camp sites.
T?is was done in wagon tanks hauled
by mule teams. All supplies this first
fall were hauled to camp by mule
teams, Hay and grain available locally
were so purchased buwe all other sup-
plies were cither hauled from Bishop
or from Laws which was the railroad
point of delivery.

The highway which was actually
built up Sherwin Hill was mostly on
an B percent grade and followed a zig-

and Public Works

zag development up the slope. Some
40 to 60 men were emploved in the
construction work, all of whom were
on the State’s pay roll. Personnel em-
ployed was generally local. A few
professional mule- skinners who fol-
lowed railroad and highway work
made up the skilled labor contingent.
Ouite a few local Indians were en-
gaged on this project. Work done in
the fall of 1915 was grading and minor
drainage structures. Wherever rthe
earth was such that it could be moved
with reams and scrapers, that method
was used. Because of the general scar-
city of pure earth material numerous
grade changes were made nearly all
of which were raises in grade to avoid
heavy rock work.

Hand Drilling Necessary
Rock excavation was done by drill-
ing and blasting; hand drilling was of
necessity done. The blasted marerial
was removed by stoneboats and mules
and by wheelbarrows. Where no
earthy material was encountered for

smoothing off the roadbed it was nec-
essary to complete the grade with
borrow material wherever it could be
found.

For the next 40 years this road as
herein described continued o serve
ever increasing traffic needs with only
surface changes,

It is a sincere tribute to our carly
road builders and a marvel that they
could build so well with so little with
which to do.

January, 1916's, headlines carried
the news of one of the worst storms
in eastern Sierra history. This storm
had the effect of closing down the
newly inaugurated highway project
for a period of about three months.
Four feer of snow on Sherwin's slopes
plus extremely cold weather made
productive work on the road impossi-
ble. It wasn't until late March before
the snows had melted and the temper-
arures risen sufficlently thar the con-
stroction men were able to resume
their labors, In April, 1916, the first
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truck was assigned to this area. {t was
a two-ton truck, chain driven and
equipped with solid tires. This rruck
was put on the Laws-Bishop-to-camp
route carrying needed supplies and
materials, The original field book
showing the log of trips, type of cargo
and cost of repairs is still available and
makes interesting reading in itself,
The first car assigned to this area was
a four-door sedan wsed by Boyer.

Unit Completed in 1914

By June, 1916, the grading and
structures were essentially completed
to Sherwin Summit. In order to con-
tinue on the much needed northerly
descent from Sherwin Summit into
Rock Creek, Day Labor Word Order
MNa. [-101 was issued under date of
April 4, 1916, for 4.8 additional miles,
The same crews and camp setup
arrangements were used in  what
amounted to a contnuation prninct
northerly  under Bover's direction,
While this exrension work was under

way funds were made available to
provide a penetration oil surfacing to
this §.8-mile section up Sherwin.

Because the Owens Valleyites in
their travels northerly could wimess
the completion of the grading work
it was only natural that they should
burn with a desire to try out the new
road. Boyer appealed to the traveling
public in every way to forego trying
to go through the new work. During
one weekend 90 cars were counted
traveling over the new road. Such
heavy traffic through construction
made it necessary for Boyer to estab-
lish road control hours during the last
two weeks of the construction period.
No one was allowed through the job
from 7 to 11.30 am. or from 1 to
4.30 p.m.

Celebration Held

Having worked so long and dili-
gently for highway progress in this
area it was only narural that the peo-
ple of Inyo-Mono should desire to

celebrate their first highway project
completion with a colossal whing
ding. The local newspaper carried
headlines in large capital letrers and
in the framed center of the front page
the following announcement: “Cele-
bration of Sherwin Hill Conquest o
Occur One Week From Monday in
Rock Creek Canvon.” [nvitations
were sent to the owners of 300 li-
cense cars to come and bring as many
friends as their cars would hold, as
well as a basket lunch except mears
and coffee which would be provided.
The acrual ceremony occurred on
September 4, 1916, when abour 2
thousand people shared the pleasures
of an ounng on Rock Creek when El
Camino Sierra’s first unit was auspi-
ciously dedicared. For 35 years since
J. L. C. Sherwin created his toll road
over that rock strewn slope and into
the canyon beyond, humans and
horses had cxpiated their sins on Irs

punishing climb and descent.
++ + Continved an page 30

LEFT- Looking south from Whiskey Canyen, showing ewsfing routs and propossd relocotion. RIGHT Looking perth from Birchom Conyen showing proposed
relocation on right,
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Redwood Empire

P rEssivG NEED for many additional
millions of dollars in highway con-
struction appropriations was accented
during Redwood Empire Association’s
35th Annual Convention at Hoberg's
in Lake County, October 20th-22d.

Particular emphasis was laid on the
need for new federal-aid funds,

The convention was one of the most
successful and heavily artended in the
association’s long record in behalf of
highway development, tourist-vaca-
tionist traffic promotion, and related
activities. Organization policies were
set on a wide range of issues affecting
the present and future welfare of the
Empire although the main themes of
discourse relared to highway and high-
way problems.

Leng List of Motables

The official and public interest with
which the association's activities are
viewed was atrested to by the long
list of notables who artended the
Governor’s dinner the closing night
of the convention. A crowd of 450
filled the huge dining room to virtual
capacity. Speakers included U. §.
Senators Willlam F. Kpowland and
Thomas H, Kuchel. Toastmaster was
Robert R. Gros of San Franciseo, Vice
President of Pacific Gas & Electric
Company, who returned recently
from a menth behind the Iron Cur-
tain.

Unable to attend the function be-
cause of his absence from the State,
Governor Goodwin ], Knight was
officially represented by State Direc-
tor of Public Weorls Frank B. Durkee,
Chairman of the California Highway
Commission. Representing Governor
Paul Patterson of Oregon was Niel R.
Allen of Grants Pass. Official greet-
ings from rhe California Highway
Commission were extended by Com-
missioner F. Waltér Sandelin  of
Ulkiah,

Robinson Reelected Presidont

Presiding at the Governor's dinner
as well as at other major functions of
the convention was Reed W. Robin-

and Public Works

REED W. ROBINSON

son of San Francisco, who was elected
to a second term as president. He was
presented by Arthur J. Schilder of
Ulkiah, a past president. Robinson paid
singular tribure to the organization's
vereran general manager, Clyde Ed-
mondson of San Francisco, whom he
introduced as “Mr. Redwood Em-
pire,” Edmondson has been directing
head of the association since 1925,

Others at rthe speaker’s table in-
cluded State Senators A. W, Way and
James E. Busch, and Assemblymen
Frank P. Belotti and Ed Gaffney, Sen-
ator Busch welcomed the association’s
representatives and guoests on behalf
of the citizens of Lake County.

State and federal officials at the din-
ner included: T. Fred Bagshaw, As-
sistant Srate Public Worls Director,
who served for many years on Red-
wood Empire Association's Executive
Board; R. H., Wilson and B. W,
Booker, Assistant State Highway En-
gineers; C. E. Bovey, Cooperative
Projects Engineer; Milton Harris,
Construction Engineer; A. E. Elliot,
Bridge Engineer; Alan S. Hart, L. A,

Convention Cites Need for
Federal Highway Appropriations

Weymouth and J. P. Sinclair, District
Engineers; C. A. Maghetd, Highway
Commission Secrerary; Kenneth .
Adams, Editor, and Robert Rose, cam-
eraman, Califormia  Highways and
Public Works magazine; Peter Mitch-
ell, President, and Ralph Bell, Press
Relations Officer, State Public Urli-
ties Commission; Forest Fiorini, Chair-
man, California Aeronaatics Commis-
sion and Clyde P. Barnert, Director
of Aeronauties; F. H. Raymond, State
Forester; John L. McLaughlin, State
Department of Moror Vehicles; .
Stuart Warson, Assistant Executive
Officer, State Lands Commission;
Kalph Phillips, U. 5. Bureau of Pub-
lic Roads Engineer; Webb Kennedy,
Chief Engineer, U. 5. Forest Service;
and Fred T. Johnson, U. §. Mational
Park Service,

Other gueses included: Russel Ells,
President, California Redwood Asso-
ciation; Harold J. MeCurry, Past Pres-
ident and Edwin ]. Moore, General
Manager, California State Automobile
Assaciation; Archie D). Stevenor, Pres-
ident, Mother Lode Highway Asso-
ciation; Frank E. Marsh, Executdve
Vice President, San Francisco Bay
Area Council; Vincent Cooper, Assist-
ant General Manager, County Super-
visors Association of California; and
many others.

Senator Kuchel Urges Highway Legislation
Durkee and Allen delivered mes-
sages from the governors of their re-
spective states pledging energetic sup-
port of sound highway programs
aimed at eliminating traffic hazards
and otherwise improving highways
linking California and Oregon.

Although Knowland devored a ma-
jor portion of his address to interna-
tional affairs, he strongly endorsed
Kuchel's earlier call for bipartisan
support of President Eisenhower’s rec-
ommendations for an adequate inter-
state system of highways,

Kuchel blamed politics for the de-
feat of the President’s multibillion-
dollar highway program in the last
session of Congress.
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Supervisors Unit

The supervisors unit, the associa-
tion's polic ing body on high-
wayvs and legislative marters, mer prior
to the Governor's dinner. In further
ance of some of i long-established
policies, the unit reiterared its inten-
fons to;

. Continue its campaign to pro-
mote additional federal-aid highway
construction appropriations in all elas-
sificarions;

2. Increase its efforts o bring abour
the inclusion of US 101 and US
in the national system of interseare
highways;

n to promote additional
for the U. 5. Forest
Service highways, U. 5, [t

Frank H. Bortholomew, Maw Yerk City (right),
President United Press Associotion, wos feotured
spaokar of newspaper publishers wnit breakfos
session during the onpval convention Redwood Em-
pire Asseciafion af Hoberg's, Ocfober 22, Ukiah
publisher, Ben A. Cober {canfar), presided as presi.
denf of the publishers unit. At left is Earle W, Ful-
lerton, Mendocing County vice president,

OFFICERS AND EXECUTIVE BOARD MEMBERS, REDWOOD EMPIRE ASSOCIATION FOR THE MEW FISCAL YEAR 1955.56, FRONT ROW LEFT TO RIGHT—Board

member George H, Allen, General Manoger Clyde Edmeondson, President Reed W. Robinson, San Francisco; Past Presiden! Leo H. Mcleod, Forfuna; Senater A,

W. Way, Presiden! Shoreline Highwey Associobion; Assocation Counsel Elliot M. Epsteen, Son Froncisco; Albert F, Bescher, Josephine County (Oregen); Unit

President Leland J. Guglielmetfi, Santa Roso. BACK ROW LEFT TO RIGHT—Lake Counfy Vice President Don Emerson; Umil President E. R. Freyor, Piercy; Board

member Ted Huggins, San Franzisco; Marin County Vice President Elias 5. Day; Judge Reoymond A. lethrep ond Josephine County Vies President Edwin 5.
Heydenburk, Grants Poss: Sorome Coundy Viee President Horry 8. Groham.
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ice roads and trails and for other fed-
eral highway projects;

4. Pursue with increased vigor irs
campaign for repeal of the remaining
10 percent federal transportation tax
Against persons.

Chairmaned by its president, Earle
W. Wrieden of Middletown, the su-
pervisors unit unanimously decided
that the association should continue to
coordinate certain phases of its pro-
grams with those of the Nadonal As-
sociation of Travel Organizations,
American Association of State High-
way Officials and other influenrial
groups in an effort to realize some of
1ts major objectives.

Shoreline Highway

The unit also adopted into policy
a series of recommendations of Shore-
line Highway Association, a Redwood
Empire Association affiliate of which
Senator Way is president, calling for
important highway improvements in
Marin County and along the Empire
coastline.

During the final convention assem-
bly, resolutions were unanimously
adopted expressing appreciation to
Governors Knight and Patterson; the
State Highway Commissions of Cali-
fornia and Oregon; Director of Pub-
lic Works Durkee; George T. Me-
Coy, State Highway Engineer, and
other officials and eng:necrs of the
State Division of Highways; U. 5.
Bureau of Public Roads; U. S Forest
Service; federal and state legislators,
for their interest in state and federal
highway projects and legislation, and
for funds allocated for highway im-
provements,

Other public officials who partici-
pated in unit and committee sessions
were: Assemblyman Lloyd W. Low-
rey; Harold B. ]al"nrge, Engineer,
I'ederal-aid Secondary Highway Proj-
ects; William L. Berry, Prineipal Hy-
draulic Engineer, Seate Division of
Water Resources; Ruben Johnson,
representing Division and District En-
gineers, Corps of Engineers, U. §
Army; Kenneth A. Brown, Deputy
Real Estate Commissioner; Homer F,
Potter, acting Regional Director,
Small Business Administration; Ran-
dall Ward, President, California Mis-
sion Trails Association; Henry T.
Maschal, nationally known research

and Public Works

PLUMAS COUNTY BRIDGE RECEIVES AWARD

This is the bridge given on honoroble mention oward by the Americon Insfitufe of Steel Conshruction

California Division of Highways re-
ceived recognition for the appearance
of one of its structures this month
when honorable mention award was
received from the American Institute
of Steel Construction in its annual
competition for the bridge over In-
dian Creek in Plumas County. This
structure on the scenic Feather River
Highway bridges Indian Creek near
Keddie, where it joins Spanish Creck
to form one of the forks of the
Feather River. The strucrure is com-
posed of two riveted girders, six feet
deep, supporting a 28-foot concrete
ruadwn;.r The smgle shaft concrete
piers add to the trim lines of the fin-
ished structure, The new 248-foot
bridge was completed August 24,
1954, replacing an old 327-foot timber
deck truss structure built in 1929.

The award states: “This bridge was
chosen because it is well integraved
with  the Inﬂuntainnus landscape,

analyst; and Frank H. Bartholomew
of New York, Presidenr, United Press
Association, who was the principal
speaker ar the newspaper publishers
unit breakfast.

hardly an episode, but seemingly con-
tinuous with the rugged highway con-
struction.”

PLANS ARE MAPPED FOR ARBA
ROAD SHOW AND CONVENTION

Plans for the 1957 American Road
Builders' Association Annual Conven-
tion and International Read Show are
developing fast. Preliminary arrange-
ments for the show, which will ex-
hibit all types of heavy construction
machinery, were worked out by rep-
resentatives of ARBA and CIMA
{ Construction Industry Manofacturers
Association) in September,

The most spectacular indoor exhi-
birion of its kind ever held will draw
tremendous throngs to the enlarged
Chicago Amphitheater from January
26 to February 3, 1957, Space exceed-
ing 300,000 square feet will be de-
voted to the equipment display. Dele-
gates from every state and from most
foreign countries, representing all
branches of government and industry,
will participate in the brilliant con-
vention program to be offered by
ARBA and in the special activities of
the road show.
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PLACER COUNTY USES FAS FUNDS TO REPLACE OUTMODED BRIDGE

By HERBERT E. ABELL, Road Commissioner

The Mother Lode country has re-
moved another obstacle to modern
transportation by the completion of a
new bridge across the north fork of
the American River in Placer County,
three miles east of Auburn. The bridge
lies on the historic route of the '49ers
berween Auburm and the fabulous
placers of the American River Basin,
the Foresthill Divide and the Town of
Foresthill. Prior to 1862 the old timers
forded or ferried the river ar this
point but soon recognized the advan-
tage of a dry crossing and constructed
a low level wooden bridge. Berween
that time and 1911 several wooden
structures and 2 combination truss
bridge served the traffic of those
times. In 1911 a steel bowstring truss
bridge was erected serving traffic on
a one-way basis until 1944 when it
was deemed necessary to strengthen
the structure to adequately provide
for the ever-incressing loads, Even
with this added reinforcement it was
necessary to ford rhe stream with
overwelght our-size equipment needed
for present-day logging operarions.
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A new bridge downstream construcled by Plocer County wnder the Fedaral Alr Secondary Highway
Program reploced this norrow steel truss bridoge which served the Faresthill orea befween 1911 and 1955

Clase-up of Placer County new FAS bridge

ol A (]
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Current average daily traffic is ap-
proximately 700 vehicles, made up of
the trucks that haul 60,000,000 feet of
lamber to marker annually, and all
of the people engaged in that produc-
tion, a vestige of the "49ers and those
of our cities who have found the
peace of solitude in the vast recrea-
tional area served.

Designeted FAS Rood

With advent of the federal-aid sec-
ondary program for county roads in
1944, the people of Placer County and
particularly those of the Foresthill Di-
vide were given hope of relief from
some of the inadequacies of their ve-
hicular transportation system. Ac-
cordingly, the county road from State
Highway No. 49 to Baker Ranch, via
Foresthill, was designated as FAS
Route 767, connecting with the §3.-
000,000 Mosquito Ridge forest access
road terminating at Foresthill, and
other important access roads which
provide the outlet for forest products
to the ever-demanding market. A proj-
ect, correcting the deficiencies of the
grade climbing easterly out of the
Middle Fork Canyon, was initiated
and constructed with three fiscal year
allotments of federal-aid secondary
highway funds plus marching funds

and Public Works
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Two different views of the new bridge ocross the Nerth Ferk of the Americon River in Placer County

made available by the Counry High-
way Aid Act of 1945, the California
Construction and Employment Act of
1946 and the county. County projects
of stage construction and stepped up
maintenance activities have, in part,
kepr apace of traffic.

Meo. 1 Deficiancy
By 1952 the bridge constructed in

1911 had become the No, 1 deficiency
of the entire county primary road

systermn, The county programmed a

federal-aid secondary project to cor-
rect this deficiency. In January, 1934,
foundation investigations, preliminary
surveys for approaches and the pro-
curement of other pertinent data were
initiated, The determination of the
most economical and most swmitable
type of structure was made immedi-
ately after adequare data were ob-
tained. Of economic consideration
was the proposed use of the area as
the reservoir site for the downstream

+ .. Confinved on poge 41
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Manteca Free\/\/ay

By K. N. HATCH, Resident Engineer

WITH THE opening to traffic of the
Manteca Freeway early in November
of this vear, a major traffic bottleneck
on US 99 was broken.

This unit east of Manteca is the
third section of full freeway to be
opened to travel on US 99 in District
X. The #4.6-mile relocation consists of
a four-lane divided highway with full
control of access. It eliminates some
5.7 miles of two-lane highway through
the very center of the Manteea busi-
ness area, three railroad grade cross-
ings and a highway inrersection at
grade controlled by four-way “stop”
signs.

Can Be Expanded

In designing the four-lane facilicy,
provisions were incorporated to allow
cxpansion to six lanes when such a
need developed. The throngh lanes
have been constructed of portland ce-
ment concrete on cement-treated sub-
grade, and ramps and frontage roads
are paved with plant-mix on untreared
base. Intermediate weakened plane
joints were sawed and paper joints
provided at é0-foot intervals,

Imported borrow was obtained
from a site one mile southeast of the
project. The procurement of borrow

Major Traffic Bottleneck
On US 99 |s Broken

material in this area presents a number
of problems due to the level terrain,
the highly developed agriculture and
the water table. This subject was dis-
cussed by Sam Helwer in this year's
May-June issue of Califormia High-
way and Public Works.

Six structures were required. Par-
tial interchanges to serve traffic to and
from Manteca were provided at the
north and south ends; a full incer-
change at the new intersection of US
99 and Route 66 replaces the old
intersection atr grade, and separa-
tion structures serve local traffic on
Cotrage Avenue, Louise Avenue and

on Lathrop Road. Fronrage roads
were constructed berween Route 646
and Cotrage Avenue and berween
South Avenue and North Avenue
connecting with Lathrop Road east of
the overcrossings.

All structures are reinforced con-
crete and consist of two continuous
box girder spans supported on rein-
forced concrete center bents and hol-
low type reinforced concrete abut-
ments on reinforced concrere piling,
except the south Manteca overcross-
ing which consists of but a single
span.

These twe phatographs show the trafic congestion in Manteca al the infersechion of Yosemife Avenus, Slofe Route 66, ond Maoin Strest, US 99, which wes o

22

daily accurrance before complstion of the Manteca Freeway
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The new route traverses a highly
developed agricultural area served by
the South San Joaguin Irrigation Dis-
trict, It was necessary for the con-
tractor to schedule the placing of
reinforced concrete pipe for eight ir-
rigation ditches and four drainage
ditches so as to provide uninterrupted
irrigation service.

Irrigotion System

Because of a high warter table, the
contractor selected the “well-point™
system in placing irrigation structures.
He drilled a series of shallow wells ar
12- to 15-foot intervals and backfilled
with a pervious material which facili-
tated the percolation of water into the
wells where it could be removed by
means of small pumps. This system
lowered the water table sufficiently to
allow the placing of concrete pipe
without difficuley.

Some 60 parcels of land, containing
a total of 193 acres, were acquired for
right of way on the new freeway.
With the exception of two parcels re-
quiring condemnation, all property
was acquired by mutual agreement
with the owners. The cost of land and
improvements was §560,000 and util-
ity relocations amounted t §50,000,

Troublesome Bottleneck

The former highway was con-
structed in 1925 and consisted of two
concrete lanes. The northern portion
traversed Main Streer, the major
north-south business thoroughfare in
Manteca, The intersection of Main
Street wirth Yosemite Avenue (Stace
Route 66) has been a bottleneck to
traffic and a source of dissatisfaction
to hath motorists and residents of
Manrteca,

The intersection of these two nar-
row streets impeded the movement of
trucks which had difficulty negoriat-
ing the short radii returns, and the
four-way stop signs introduced addi-
tional delay to rraffic. Residents of
Manteca and the surrounding area
found it difficult to shop in Manteca
due to vehicular comgestion and lack
of parking areas.

Modernization of US 99 and State
Route 66 through Manteca has been
under study for a number of years,
The first major step towards achiev-
ing this goal was an origin and desti-

and Public Works

Aarial view of Manteca Freeway, locking south, showing Cotfoge Avenve ond Lovise Avenus
seporafion shruefures

nation study conducted in 1948 and
1949,
Dastination Survey

From a rotal of 201,000 wvehicles,
20,000 driver interviews were con-
ducted. The results indicated thar 60
percent of the north-south traffic de-
sired to bypass Manreca and that 3§
percent of traffic west of Manteca on
Roure 66 entered or left the south leg
of US 99, In removing the route from
Manteca, 1t is estimated that the trav-
eling public will save $14,000,000 in
20 years becanse of reduced transit
time and distance. These and other
factors were considered in determin-
ing the ultimate routing and on March
18, 1953, the Califormia Highway
Commission adopted the present route
as a freeway.

Bids were received June 30, 1954,
and the contract awarded to A,
Teichert and Son of Sacramento who

bid §1,821,227.40. Collins Flectric
Company of Stockron was the suc-
cessful hidder on the lightng contract
ar $27,777.77.

Adolph Bauer was the contractor’s
superintendent and Eric Nordlin was
Bridge Department representative for
the State,

Work commenced August §, 1954,
and the scheduled date for comple-
tion is in December, Because one ap-
proach to the Lathrop Road over-
crossing would block use of the old
highway ar the north end of the proj-
ect, it was necessary to have the free-
way open before constructing this ap-
proach. For this reason, the contrac-
tor’s operations continued some eight
weeks after the project was opened.
During this period, local maffic on
Lathrop Road was served by a system
of frontage roads and portions of the
old highway and the new freeway.
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Bay Bridge

New East Bay Distribution
Structure Opened to Traffic

By WILLIAM TRAVIS, District Construction Engineer

Oh’ OCTOBER 24, 1953, the final por-
tions of the newly reconstructed East
Bay distribution structure were
opened to traffic. The occasion was
marked by ribbon-cutting ceremonies
at the site and a luncheon-reception
sponsored by the Alameda County

Highway Advisory Committee. The
guests were welcomed by President
Norris Nash of the Oakland Chamber
of Commerce and Chester E. Stanley
of the Alameda County Highway Ad-
visory Committee acted as chairman
of the day. Speakers included Diree-

Y

tor of Public Works Frank B, Durkee,
B. W. Booker, Assistant Srate High-
way Engineer in charge of District
IV, Assemblyman W. Byron Rum-
ford, Mayor Clifford E. Rishell of
Dakland and Supervisor Kent D.
Pursel of Alameda County.

View looking eosterly, showing East Bay distribution structure as ariginally consfructed in 1934
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View looking easterly, showing East Bay disfribution structure os reconstructed

The original interchange at this lo-
cation was placed in service in 1936
when the San Francisco-Oakland Bay
Bridge was first opened to traffic. The
design provided interchange of Bay
Bridge traffic, Eastshore Freeway traf-
fic and traffic from MacArthur Boule-
vard. While the original design was
extremely advanced in its conception
it did contain weaving sections 330
feet in length which have for some
years been greatly overtaxed by rea-
son of the tremendous increase in
traffic in the East Bay. The design,
however, did provide a full directional
interchange with relatively high speed
ramp design.

and Public Works

Third Troffic Level

The new construction provides a
third level of highway traffic by the
construction of separate ramps to in-
terchange traffic berween MacArthur
Boulevard and either the Bay Bridge
or the Eastshore Freeway. This con-
struction complerely eliminates the
weaving sections of the original struc-
ture. Because, however, of the excel-
lence of the original design the greater
part of the original structure remains
in service to interchange traffic be-
tween Cypress Street and either the
Bay Bridge or the Eastshore Freeway,

The main line of the Southern Pa-
cific railroad runs through the inter-

change area as does the Key System
Interurban Line which passes beneath
the Southern Pacific tracks. Conse-
quently, there are five separate levels
of traffic in the completed inter-
change.

Of primary importance in the de-
sign of the new facility was the neces-
sary provision for the 120,000 vehicles
which daily pass through the inter-
change. Several designs were devel-
oped which, upon completion, would
adequately serve traffic but which de-
signs were discarded when no practi-
cal means could be worked our to
serve traffic during construction.
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Directional Interchange

The design finally adopted provides
a full directional interchange with an
ultimate capacity of 240,000 cars daily.
Traffic service throughour construc-
tion was provided by the inclusion of
two dmber detour bridges ar a cost
of §150,000. The use of these detour
bridges was so correlared with con-
struction of the new facility as to pro-
vide full traffic service ar all times.

Construction of the new ramps was
started in March, 1954, under contract
by MacDonald, Young and Nelson,
Inc., and Morrison-Knudsen Co., Inc.
Complered at a cost of $4,500,000
the new construction includes 10,000
linear feet of new elevared structures
which, together with about 6,000
linear feet of the original structure,
amounts to roughly three miles of via-
duct in the interchange area,

Northerly of the interchange the
Eastshore Freeway has been recon-
structed as an eight-lane modern fa-
cility to the El Cerrito overhead.
Southerly of the interchange the
$6,000,000 contract for the construc-
tion of a double-deck viaduct along
Cypress Street is progressing rapidly.
Plans are also being prepared for the

Picturad al reception sponsored by Alameds County Highwoy Advisery Commiftee are, left to right—

B. W. Booker, Assiston! State Highway Engineer, District IV; W. A. Sparling, General Managar, Oakland
Chamber of Commerce; Mayor Clifford E. Rishell, Oaoklond, with his grondson, Dennis King, in center.

reconstruction of MacArthur Boule-
vard to full freeway status. Comple-
tion of these projects will establish

a system of the highest type of high-
way facilities throughout the metro-
politan East Bay.

TEHAMA COUNTY SECTION OF US 99E

COMPLETED

Paving on rhe section of Route 99F.
in Tehama County between the Butre
county line and Los Molinos has been
completed. This culminates five years
of planning and construction under
five contracts on the part of the Divi-
sion of Highways, It likewise repre-
sents the expenditure of approximarely
§ 2,000,000,

The work accomplished consisted
of widening all the bridges and struc-
tures. In the case of irrigation pipes,
many of these were leaking and had
to be replaced as well as lengthened.

The alignment of the improvement
varies in only a few locations from the
original alignment. However, the old
grade had a number of shorr pitches
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and rolls which restricted sight dis-
tance. All of these have been removed.

The new surface is 40 feet wide.
This provides two driving lanes 12
feer wide with eight-foor shoulders.
This section has been found to be the
most  suitable design for two-lane
roads The inclusion of these wide
shoulders provides a place for a dis-
abled wehicle to park and 3 maneuver
area for vehicles to operate. They
definitely help to reduce accidents,

The roadbed is supported on im-
ported subbase (gravel) material, gen-
crally from 3 to 15 inches thick, de-
pendent upon the results of tests of
the bearing value made of the underly-
ing material in the grade. Upon this

is a cement treated base six inches
thick with a three-inch plant mix sur-
face.

J. W. Trask, District Engineer of
the Division of Highways at Redding,
expressed his gratification over bring-
ing the section of 99E in this district
up to current standards.

Trask said thar as in the case of all
present day state highway construc-
tion, the facility was designed to meet
the needs of the rraveling public for
the next 20 years on this route. With
the care thar was used in estimating
the traffic needs, the atrention given to
all details in the design and the care
and attention given to the actual con-
struction, he feels the highway will be
entirely adequate.
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(Cajon Pass

Improvements on Historic Route
Eliminate Two-lane Road

By C. G. BEER, Assistant District Engineer

Fuun—uh £ divided expressway re-
placed the former two-lane road over
a long and important segment of his-
toric Cajon Pass in San Bernardino
County on Ocrober 13, 1955. Griffith
Company, contractor for construcrion
of a 17.4-mile secton of US 66-91-393,
opened the new construction to traffic
on that date. The summit of the pass
is included in the newly completed
section, which extends from 0.5 mile
south of Gish Underpass to Palmdale
Road. Waork started on this §1,860,000
contract on April 20, 1954, and is ex-

pected to finish on schedule. A, Kin-
namon  has been superintendent of
construction for Grffith Company,
and H. C. Prendce and Tom Borman
represented the State as residenr engi-
neers.

As is indicated by the photographs,
the provision of four lanes in this area
will greatly expedite the passage of
faster traffic around heavy rtrucks
slowed by the grades of the pass. It
is also anticipated thar closure of rhe
highway under ice and snow condi-
rons will be considerably reduced.

These conditions occur several times
cach winter. They have, in the past,
been aggravared by the difficulties of
maneuvering traffic on the two-lane
road. Many of the closures have been
caused as much by traffic blockades
as by the snow and ice which were
present,
Iimpartant Gateway

The history of Cajon Pass, one of
the important gateways through the
mountains surrounding Southern Cali-
fornia, was traced in an article pub-

... Continuved an page 40

LEFT—Gish Underpass o2 widened fo four-lone divided roodway. RIGHT Approaching Cajon Poss fram the south

LEFT—Summit of Cajon Pass. The old replaced highway is shown on the right. RIGHT—Construction view foken immeditely south of Cajen Poss Summil.

and Public Works
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View of open water section of fill for Boyshore Freeway ocross Condlestick Cove, Sierra Point in foreground. Both railroed ond highwoy will be refocoted
across the Point fo the ﬂﬂhr n! existing focilities. Purpose of reilread relocofion is to provide oddifionol frocks, Freeway will be corried over roilrecd on

""OPEN WATER" FILL

Cantinved from poge ¥ ..
Effects of Stoppages

Using the information and experi-
ence gathered on the rwo experimen-
tal fills, specifications were prepared
designating the shape of nose, type of
equipment, constant rate of produc-
tion and the use of dynamite placed
in the mud ahead of the fill o over-
come the detrimental effects of stop-

pages. Fortunately, the majority of

material obtained from the borrow site
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structure on salid ground af Sterra Point.

was very uniform and rocky in nature,
ideal for placement in the mud. Using
these controls, the elevation at which
the nose was carried, and the rate at

which the fill was advanced was
varied to correlate with the depth and
strength of the underlying mud, type
of material, and the positon of the

SUMMARY OF COMPLETED FILL PROJECTS

Cu. Yds. Placed
418,000
956,000

Contractor
Edward Keeble (o.”
Guy F. Atkinson Co.§
Guy F. Atkinson Co. - 1,953,000
John Delphia Co. 450,000
Excess Maferial from Prujech

inS.F . 230,000

Total 4,007,000

* Firsel experimantal prajest.

6--00= to 20400  Jan.,
35400 to 56-00=
56--00= to 11000+
2000 o 35400+

2000

Sta. Limits Inclusive Dates

1952-Aug., 1952
Sepf., 1953-June, 1954
Aug., 1954-0ct., 1955
May, 1955-0ct, 1955

to 35400+ Jan, 1952-5ept, 1955

* Zacand exparimental projech.
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tide. This procedure gave satisfactory
results in obtaining uniform displace-
ment of mud on the two filling con-
tracts just completed.

It is estimared that an additional
quantity of 1,200,000 cubic vards of
fill will be required to complete the
embankment. This material is being
placed under the carrent contract on
which work was recently started. In-
cluded in this contract is the constroc-
tion of an overpass over the railroad
tracks at Sierra Point and box culverts
to equalize the water level in the la-
goon that will be enclosed by the free-
way embankment. One more contract
will be required to cover the paving
of this freeway bypass. It is expected
that bids for this final project will
be called for in 1956, in coordination
with progress on the current contract
s0 as to provide a continuous freeway
from the central district of San Fran-
cisco to the heart of the peninsula at
the earliest possible date.

NEW EXPRESSWAY

Confinved from page 13 ...

that a small amount of color was dis-
covered.
Old Trestle Removed

Another interesting problem was
the removal of an old railroad trestle
and truss structure used by the Ca-
ming, Placerville and Lake Tahoe
Railroad. The structure was replaced
by a grade crossing ar Washington
Street. The railroad company re-
moved the rails from the structure,
but it became the responsibility of the
contractor to remove the remainder,
The contractor wanted to use the
truss portion to place over one of our
structures so he could use overweight
roadway equipment, and therefore
wanted to save the tross ar all costs.
Dismantling and loading the structure
without dropping it gave everyone
some bad moments, but the project
was completed successfully and the
end results of building a bridge over a
bridge gave the contractor an eco-
nomical hauling arrangement.

This 1.5-mile new faciliey will save
through motorists from five minures
to an hour in tme, depending on traf-
fic volumes, and will provide for
easier circulation of local traffic on
Main Street.

and Public Works

Bay Bridge Is One
Of Seven Modern
Engineering Wonders

Included in the Seven Modern En-
gineering Wonders of the United
Stares designated by the American So-
cietv of Civil Enginecrs is the San
Francisco-Qakland Bay Bridge. This
world-famous span was designed and
built under the personal supervision of
the late Charles H. Parcell, State
Highway Engineer and Jater Director
of the Department of Public Works
of California.

The other projects named are:

Chicago Sewage Disposal System—
involving Herculean excavation; re-
versal of the flow of the Chicago
River and construction of the world’s
largest treatment works,

Colorado River Agueduct—serving
&6 municipalides in Southern Califor-
nia with water brought almost 250
miles, traversing desert and mountains
and involving part canal, part tunnel
and part siphon,

Empire State Building, New York
City—tallest building man has con-
structed.

Grand Coulee Dam and Columbia
River Basin Project, Washington—an
irrigation marvel; has world’s largest
hydroelectric power plant.

Hoover Dam, Arizona-Nevada—
world's highest.

Panama Canal—greatest of geograph-
ical surgical operations; of distin-
guished service to entire world.

MONTHLY TRAFFIC COUNTS

Regular monthly traffic counts for
October, 1955, show an increase of
6.8 percent over October, 1954. They
show a decrease of 5.7 percent under
September, 1955, Based on a five-year
average, October counts normally
show a decrease of 5.5 percent under
September.

For the first 10 months of 1955 the
monthly counts show an increase of
5.5 percent over the same period of
1954,

Comparing October, 1955, with Oc-
tober, 1954, passenger vehicles show
an increase of 6.9 percent and freight
vehicles show an increase of 6.8 per-
cent. Freight vehicles represented 20.3
percent of the total week-day traffic,

Posts in Division of
Water Resources
Temporarily Filled

The following temporary assign-
ments in the Division of Water Re-
sources, effective November 2d, were
announced by Frank B. Durkee, Di-
rector of Public Works:

Harvey . Banks, Assistant State
Engineer, in addition to his regular
duties with respect to water rights and
water guality investigations, assumed
the duties of State Engineer.

State Engineer A, D), Edmonston re-
tired from state service on November
1st.

Walter G. Schulz, Principal Hy-
draulic Engineer, took over the duties
of G. H. Jones, Assistant State Engi-
neer, in charge of flood control proj-
ccts and supervision of safery of
dams,

Jones retired from state service
effective November 1st.

William L. Berry, Principal Hy-
draulic Engineer, assumed the duties
of T. B. Waddell, Assistant State En-
gineer, in charge of state-wide inves-
tigations and related marters.

Waddell retired from state service
on November 1st,

The three staff members to whom
the assigmments have been made are
not being appointed to the vacancies
resulting from the retirement of their
superiors, Durkee stated. Thev will
continue to carry on their regular
duties for the time being.

Civil service examinations for the
position of Assistant State Engincer
will be held.

The State Personnel Board has not
been requested to hold an examination
for the position of State Engineer,
This will make it possible for the Leg-
islature in March of next year to have
a free hand in discussing the forma-
tion of a new Department of Water
Resources without having to consider
the vested rights of any individual
with respect to the position of State
Engineer.,

STIFF PENALTY
The maximum penalty for drunken
driving in South Africa, says the Cali-
fornia State Automobile Association,

is a §2,800 fine or 10 years in prison,
or both,

29



SHERWIN GRADE

Continved from page 18 ...
Celorful Ceremonics

The ceremonies took place in a
deep, rocky cut hefore reaching the
summit across which was a barrier of
vines and flowers. On the upper side
a band of mounted Indians in paint
and feathers typifying the old order
rode up to the barrier while the offi-
cial car was driven to the opposite
side by a charming young lady who
took a machete from the auto and
wallied to the barrier as the brown
chief of the Paiutes raised his hand
in the command to hale. After a brief
parley the cord was severed and the
procession permitted to pass. The
Pathe mowving picture people were
reeling in many feet of dedication
views and mountain scenery while the
head chef served some 575 steaks and
200 pounds of trout. Such an auspi-
cious dedication and celebration was
only the beginning of what was then
known as Fl Camino Sierra, now US
393,

This first project covering grading,
structures and oiling of the 5.8 miles
of Sherwin Hill was finally reckoned
to cost §44,928, OF this rotal $38,421
wete for teams, equipment and labor,
$3,317 for materials and $2,990 for en-
gineering. The companion project
from Sherwin Summit down to Rock
Creek was eventually totaled up to
cost the State $18982, broken down
into $18,651 for labor, supplies, teams
and equipment, §13 for materials and
8318 for engineering.

Abour 1927 or 1928 there was some
discussion of a § percent route on the
easterly mesa. Late in 1931 the ques-
tion came up again and funds were
provided to cover a complete study of
the problem but before the reconnais-
sance report stage was reached all
work was dropped suddenly. In April,
1948, a representative of Headquarrers
Office and the district engineer ex-
plored the possibilities of several rout-
ings, from which it appeared neces-
sary to develop a grade line on the
possible eastern routing, or Mesa line,
and a formal request for $1,000 was
made for preliminary studies.

A project report dated December
17, 1953, was submitted covering the
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Employees Receive Twenty-five-year Awards

Employees of the Division of Highways who became eligible for 25-year
awards during Qcrober and November, 1955, are:

| Total service

Tetal service

Hame ¥rs. Mos. Days | Hame Yre. Moas. Dayg
ELIGIBLE OM | ELIGIBELE OM
Oetober 31, 1955 i JUME 30, 19535
District | Dristrict I
Sovder, Charfes W, oo ooona, 25 o 94 Podts, Ead C 45 ] 11
Distriet 1V Digtrict ¥V
Ray, Saram voscenssiossopsmismse 25 o 1 Barrick, Dewey Lo ooooiooiaan. 25 o 13
SE Lamb, Alberd L, .ooonopunnono, 25 o &
Distriet Wi Snyder, Charles H......, ... o5 o 15
Apdirson, Georga Foouoooocina| 25 o B
P District VII
Distriet VI Rockfellow, George E,...... ... 25 o 2%
Elster, Margaret. , ; vies| 25 0 WD
c | O | I:Nl'_"kul VF:“ M.
entra T3 A ST e,
Deardoeff, Harbest H....c0ocvooueen| 25 0 18 pre—— v
Hines, Grace Marie. . . ococvacowan] 25 4] 23 Bridge Dapartment
Ledden, Charles T.o o coicvnyanns 5 24 4] 98 D'rTuh.. Jefinoh: Do e b iin 75 (] o7
MacLachbap, B, & oivevioiin | 25 0 1 |
A BOW TO YOU, BILL WINTER ROAD REPORTS

Me, Ken Apanis, Editor

Dear Mr. Apans: May 1 join the
great number in congratulating you
on the excellence of the formar, arc
work and display of California High-
ways and Public Works, which per-
forms a great service in keeping the
public abreast of major highway con-
struction projects, perhaps the most
important single problem confronting
our Stare,

Kindest personal regards

Sincerely
W. A. SpagLiNg
General Manager

LOMGEST STREET
Figueroa Srreet in Los Angeles,
which extends for 22 miles, is the
longest city street in California.

proposed 12.0-mile relocation between
Birchim Canyon and Whiskey Can-
von and an aerial survey was made.
The route adoption map filed Septem-
ber 3, 1954, for presentation at the
September meeting of the Highway
Commission met with favorable ac-
tion. This was a preliminary step to-
ward relocation of a 12-mile section
of US Highway 395 (Three Flags
Highway) north of Bishop, Inyo
County, to eliminate the Sherwin Hill-
Rock Creek Grade bottleneck and
other steep pitches and sharp curves.

Closer ceamwork than ever before
between the State Division of High-
ways and the California Highway Pa-
trol in keeping state highways open
despite snow and ice conditions will
be possible this winter through the use
of radio,

The two state agencies have com-
pleted installations of receiving equip-
ment in Highway Patral cars, high-
way maintenance vehicles and local
headquarters whereby the patrolmen
and maintenance workers will hear
each other’s messages concerning road
and traffic conditions, weather, and
accidents and other emergencies.

This winter the intercommunication
radio system will be installed in the
Donner Summit area of US 40 and the
Ridge Route section of US 99,

At the same time the Division of
Highways announced that its system
of state-wide road condition reports
covering state highways subject o ad-
verse weather will be extended this
winter to cover the enrre Pacific
Coast, by an exchange of information
with the States of Washington and
Oregon, Information on main high-
ways in Nevada has been available to
California on an exchinge basis for
the past three years.

SAN FRANCISCO BAY
San Francisco Bay encloses maore
than 450 square miles of water,

California Highways



New Budget

A STATE HIGHWAY BUDGET providing
§247,338,000 for major construction
purposes for the 1956-57 Fiscal Year
has been adopted by the California
Highway Commission,

The new state highway budget, the
largest ever adopred in California,
contains a grand total for all stare
highway purposes of $310,721,600, in-
cluding maintenance and other items,
The construction items include §163,-
360,000 for major projects, including
construction engineering, and $83,-
978,000 for acquisiion of rights of
way for future construction,

The §247,338,000 for major con-
struction purposes exceeds by $23,-
443,000 rhe comparable allocations for
the 1955-56 stare highway budger as
revised in December, 1954, Almost
half of the increase—$10,000,000 rep-
resents a portion of the reimbursement
to the State Highway Fund, as pro-
vided by the Legislature, of previous
expenditures for the operation and
maintenance of the San Francisco-
Oakland Bay Bridge. The rest of the
reimbursement, approximately §7,000,
000, has been incorporated in the
1955-56 state highway budget.

Early Start on Construction

A faster than usual start on con-
struction of some of the newly budg-
eted projects has been made possible
by a law enacted at the 1955 Session
of the Legislature, permitting award
of state highway contracts as early as
January ist, six months before the
start of the budget vear. This provi-
sion will enable the Division of High-
wavs o advertise some of the proj-
ects for bids within the next few
weeks, permitting earlier opening of
road improvements to traffic through
maximum use of favorable construc-
tion weather. Under previous state
law, contracts could yior be awarded
hefare April.

In addition to highway and bridge
improvements on many rural routes,
the projects included in the new state
highway budget provide for the com-
pletion or extension of many multi-

and Public Works

Highway Agency Votes Total of
$247 338,000 for Construction

Commission Adds
$7,060,000 to Its
Current Road Funds

The California Highway Commis-
sion on Octrober 19th added 7,060,000
in construction and rights of way to
the Northern California portion of the
State Highway Budger for 1955-56
representing part of the additional
funds made available by virtue of a
refund from San Francisco-Oakland
Bay Bridge toll revenues.

Largest item included in the current
budger is an allocation of §2,050,000
for widening of the Eastshore Free-
way from four lanes to six lanes be-
tween High Street in Oakland and San
Lorenzo.

Another $900,000 was allocated for
acquisition of a new vessel for the
Benicia-Martinez Ferry.

The remaining §4,110,000 consisted
of allocations for acquisition of rights
of way, as follows:

Alameda County, US 50 (MacAr-
thur Freeway in Qakland), §1,800,000.

Contra Costa Counrty, Sign Routes
21 and 24 in the Lafavetre-Walnut
Creele-Danville area, $1,230,000.

San Mateo Counry, Bayshore Free-
way, between San Mateo and the
Santa Clara county line, $700,000.

Santa Clara County, San Jose-Los
Garos-Campbell area, various portions,
§380,000,

The remaining approximately $10,-
000,000 from the $17,000,000 Bay
Bridge refund to the State Highway
Fund will be incorporated in the
1956-57 State Highway Budget, not
ver adopted by the commission.

lane freeway and expressway projects
both within urban areas and on long
stretches of intercity highways.
Froaway Projects
For example, freeway projects
budgeted for 1956-57 in Tulare,

Fresno, San Joaguin and Sacramento
Counties will, when completed, pro-

vide a multilane divided highway on
US 99 berween the Los Angeles area
and Sacramento approximately 360
miles long, continuous except for less
than a mile of four-lane undivided
highway at two railroad separations
and short sections through a few
northern San Joaquin Valley cities.

Other major freeway projects in
the budget will complete the 38-mile
section of the Eastshore Freeway from
Oakland to San Jose; extend rhe Bay-
shore Freeway 7.5 miles to the San
Mateo-Santa Clara county line, and
complete the four-mile aver water
section across Candlestick Cove; and
provide 7.5 miles of freeway construc-
tion on US 101 in the San Fernando
Valley.

Additional major projects will con-
vert most of the remaining multilane
divided sections of the Santa Ana
Freeway to full freeway by construc-
tion of separation structures and front-
age roads, and extend it 10 miles to
El Toro, Orange County. With the
10 miles of the Hollywood Freeway
already in operation, and the freeway
construction completed, under way or
newly budgeted on the Santa Ana
Freeway, this will provide 53 miles of
continuous full freeway, except for
intersections at grade ar Orangethorpe
and Magnolia Avenues where separa-
tion structures are planned but not yet
financed,

Added Freewey on US 101

On other sections of US 101, addi-
tional freeway and expressway con-
struction is scheduled in Santa Bar-
bara, San Luis Obispo, Marin, Sonoma,
Mendocine, Humbaoldt and Del Narte
Counties. Two projects in San Luis
Obispo County, when completed, will
make US 101 a continuous four-lane
freeway and expressway for more
than 65 miles berween north of Santa
Maria and San  Miguel, except
through the cites of Arroyo Grande
and Pismo Beach,

On US 40 in Contra Costa County,
freeway construction now under way
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Constructlon Prolect__s in Stat H ghway Bud

' Approxi-
County Route Dregcription | ::utu Estimate,
milerge gask
AMameda_._____.____ § | Foothill Boulevard —North city Itmit of Hayward to Mattox Road; grade and pave for E-I_f.np
divided highway____. izl ol e T 1.8 800,000
Alameda__ . ___ 69 | Eastshore F:eew:y—wlﬂn Bpnux!l In 'Beard Ruld. lrudu, pave, a.ud st.ructms fur & la.ne
{ER1T) freeway (completes 38 miles of Eastshore Freeway between Oakland and San Jose). . | 5.0 ‘ 5,785,000
Alameda________ 69 | Eastshore Freeway in Oakland -Megnolia Street to 1Tth Street; structore [numplutes
(SR 1T fresway vinduct between Distribution Structuro and Market Street)__________ 0.8 | 2,660,000
Alameda. ... 227 | Mountain Boulevard in Oakland, between US 50 and 3R 24 {portions) ; ;rnd.u and surface |
| continuing cooperative freeway project with ﬂmr of Oakland and County of Alameda N— 300,004
Alameda _____ ___ Various | Rights of way on state highwayroutes. . _________ .. .. _____________.. e S T S 4,991,00p
Butte, ... - 48 | At Cherokee Canal; bridge and approaches_______ L] S 208,000
Butte. . _ e 47 (SR 32) Chico to Hog Springs; grade and surface, initial two hnu nf nltumte 4-lane e:prmw;f 4.9 B80,00n
Butte_ .. . B Varione | Rights of way on state highway routes. __________ S B 52,000
Calaveras. i 24 (SR 12} | 0.1 mile east ta 1,8 miles east of Valley Springs; gutie nn:l “surface on new latutmn_ - 1.7 236,000
Calaveras.. LR Various | Rights of way on slate highway routes____________ R i 116,000
Contra Costa________ 14, 106 | South of Hilltep Dr. (Co. B. 24} to aorth of north 1'.'.11]' Tlimits of ‘Harcules grnd:, pave, and
(TS 40) structures for 6-lane fresway {connects to heg:mmm; of Carquinez Toll Bridge project) .. 4.9 &, 800,000
Contra Costa________ Various | Rights of way on state highway routes_____ ... ________ .. A a2 i e, 2,225,000
Del Norte_ - ______ 1 (U3 101) | At Panther Creeck, bridge and approaches___________________ S 0.1 80,000
Del Rorta_________ 1 (US 101) | De Martin's Ranch to 1 mile north of Wilson Creelk; :uﬂe, uu.tIm:e and structure for 4
Inne EXpresswaY. . .vewwco oo o b g i e e e e e 1.1 640,000
Del Norte. . __ Various | Rights of way on state highway routes. ... _____ .. ___________ . - 65,000
El Dorado_____ ) 11 (US 600 | Five-mile Terrace to east of Camino; grade, gurface and n:rw:tnrq for 4-lane axprenwujr 8.3 970,000
El Dorado. i Various | Rights of way on state highway routea. . ___________ g e R | | E—— 175,000
Frasno.__. . B 4 (US 89) | Santa Clara Street to San Joaguin Street; grade, plTB and structures far E—hne freewny
{completes freeway through Frespe).__________ . Si S 1.2 1,530,000
Fresno... dins 41 (SR 1800 | B Street to Broadway; grade, pave and railroad grade B-em;nll{m strum:ures (m Sh.mahus
and Tuolumne Streets._ _ . .. .. e SO N R S | 5 1,600,000
Fresmo_.. __________| 41 (S8R 180 | Ten-mile Creek Bridge, redeck.._._________. 5l Ee o S I 25,000
Fraeno. .- 76 (BR 168) Chestnut Avenue to 0.13 mile north of south city limits of Clovis {pnrunmj 3 mdu aurface
and widen bridges on existing highway ... ... ___________ i che 40,000
Fresno_. .- __..- 125 (SR 41) | Shields Avenue to 0.3 mile north of Shaw Avenue; grade ll.rlri pttrc for B—lnna d.hlided [
highway_ ... N — e s i S ke L 2.3 600,000
Fresno__ . __ - 1256 (SR 41) | 0.4 mile north of Hemdﬂn Avenue to '.Bm _I'm.qmn River; \‘t"l‘ihu road appmanhu Im-
control of access. . . eaee e PRI, P 25,000
Glenn. .. - - - Varipus | Rights of way on state highwey routes. - __ .. | Priatis 50,000
Humbaldt. ey 1 (0% 101} | 0.4 mile north of Fernbridge to 0.7 mile north of Hookton Road; grade and structures
for d-lane expressway_ ... ____ e MNROEEAN ee PR Y 1,130,000
Humboldt. . _____ 1 (0% 101} | 0.2 mule south of Elk River to south city h.mlu I:If Etu'rk,l mﬂa, rmrhw: and structures
for d-lane highway .. .. .. __________.. R - R 1.4 300,000
Humboldt.__________|1, 20 {US 101, | 0.& mile north of Plars Avente to 1 mile south of Mad River ) Bnﬂga on US 101, and from
239) pew Interchange to Mad River Bridge on TS 299; grade and surface (structores now
under contract), for 4-lane expresaway eonnecting with 8 miles of expresaway north
OE BRI . e i e e e A S PR I 1 ¢ 716,000
Humboldt. ... ._ 1 (U5 101) | At Turner Draw, Bridge and lppruanhﬂ. e e = - I 66,000
Humboldt _ _._ __| 20 (US 208}  Willow Cresk to South Fork Trinity River Bridge; base and seal coat.. ... ______ 4.2 126,000
Humboldt. ot Various | Rights of way on state highway routeg_ . ___________ S e 625,000
Imperial ... 187 (SR 111 | Orita Turn to Brawley {portions); grade and surface (wldtrdnl ‘and reconsuu:hun] 6.7 590,008
and 115
Tmperial. . e 187 | At Alamo River, redeck bridges 9 miles north of Brawley and 3 miles east of Brawley __ - 26,000
Impertal. ... ________ Vearlous | Rights of way on state highway rouwtes ... _______ ... ________.._ N 548,000
In¥o_ oo Verious | Rights of way on state highway routes__.___. chi e e ey 20,000
1y R b 23 (US 466) | Between Lost Hills and Wasco, replace four bridges and lppcruchea _____________ ey 165,000
Karn o .- ... W csgﬂiaa: Maricops to US 99 (portions), grade and surface for drainage correction.____ 1.9 250,000
(SR 33)
Kern._.________.._.| B8 (US466) | Sivert to Sand Cut, grade and surface._..._.____________ 1.3 | 45,000
Kemn.. ... -eo..| BB (US466) | HEetween Sivert and Bear Mountain Ranch construct two n-ttlt:puse.s and uppcrumhas_ i 5 26,000
Eemn____.__ _-| B8 (US 466) | Cameron Road to Big Cache Creek; geads, surface and structure {widening and some
realignment) ... ____.. - A Sh e PR 6.6 455,000
Eern e i 139 | Central Valley Highway, 4.9 miles south to 4.8 miles south of Wasco {purl;iunl-fl gnu!u
and purface (wideniog end some realignment) . . e . Joomd 100,000
Hern oo Various | Rights of way on state bighway routes__ ... e oo #,115,000
Kogs. . ________. Various | Rights of way on state highway routes______ ... . ______ e e | e E
Lake, Mendocino_ 15 (SR 20! | 0.2 mile east of Cold Creek to Leurel Dell; grade and aurfal;e anlud.mg mi,oca.tmn‘l 3.2 540,000
Lake ___._______ .. 89 (SR 28] | At Thompson Creek and Thompson Creek Dverﬂnw. bridgeg .. T & ! 50,000
) AT P Variows | Rights of way on state highway rontes. . ____________ R |_ | $0,000
LEEEON. o ee e wmm Varlous | Rights of way on stato highway routes. . ____________ T A __| 20,000
Loe Angeles. ________|2,168 (TS5 1017 Hollywood Freeway—Lankershim Boulevard to 0.1 miin north of Hnurparl: Etreet md-,
pave and structures far 8-lane freeway. ... ______________ =R R I T 2,350,000
Los Angeles_________ 2(U5101) Ventura Freeway—Sepulveda Boulevard to Encino Avenue; grar:le pa'ire and structures
| for 8-lane freeway_ ... _________ e 2.6 2,970,000

HR=Rtate sign route
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et for 1956- 57 Flsca| Year Are Approved

County

Los Angeles_ . ______
Los Angeles.

Los Angeleg.

Los Angeles________
Loe Angeles_ . _
Loe Angeles_ ________
Los Angeles_ ____ ___.
Los Angeles

Los Angeles

Los Angeles__ . ___
Los Angeles______._.
Los Angeles__ . _____
Los Angeles_ . __ .
Madera... ___
Madera. ... ___

Madera.
Marin_____

Marin. . __________
Mariposa., . ______.

Mendoeino. ... ___
Mendocing . . ..

Mendocing

Mendocing, Lake  _

Mendocine - _____ __
Mendocino. ________
Mendocing. _________

Mereed. ______

Modoo... . _..._____|

Mong._.
Mono. . .
Mono._ .. i
Monterey . __ —
Monterey_ _ _
Monterey____

Nevads, Sierra_______
Nevada. . ______ ___
Orange. .. . __.__..

Orange. .. Reen

Orange._ .
Orange_

Orange_ __________..

BH—8tnrie sign route

Route

2 (US 101)

4, 161 (TS 99)
(TS 8
4, 161 (US 99
(US &

4 (U8 99)
2 {US3 &)

26 (US 70, 99!
(T8 &0

168 (SR T)
158 (SR T}

152 (SR )

166, 3 (U5 101}

167 (SR 15)
173 (SR 26)

Various

4 (T8 99)
135 (SR 41}
Various

1 (U8 101)

1 (U8 101)
B (5K 37}
63

Various
18 (SR 140)

1 (US 101)
1 (U8 101)

1 (US 101)
15 (SR 20
48 (SH 138)
56 (SR 1)
Varions

4 (Us 99)
Various

28 (US 299
40

86

Various

2 (US 101)
56 (SR 1)
Various

49 (SR 29)
{SR 128}
Varlous

15 (SR 20)

38 (US 40)
Various

2 (US 101)
w2 (TS 100)

176 (SR 14)
185

Approxi- y
Description mate Eat:::tted
mileage
Ventora Freeway—EKelvin Avenue to Calabasas; grade, peve and structures for 6 and 8-
lane freeway__________ Sl SN - 53,300,000
Golden State Freoway Glcud.l.!e Buulﬂlard o l’i 5 mile north al' Lm’- Pal::z Boulevard;
grade, pave and structures for -lane freeway. . ______ L e 1.4 1,680,000
Golden State Freeway— 0.5 mile north of Los Feliz Boulevard to 0.9 mi]e south of Los
Angeles River Bridge near Victory Boulevard and connection to San Fernando Road
near Colorado Boulevard; grade, pave and structonres for 8-lane freeway_ ________ . 1.3 3,200,000
Morth of Los Anpeles city limit to Kern county line (portions); surfece. . _________ ____ | .__ __ 440,000
Huntington Drive and Feothill Boulevard —Monrovia to Azusa Underpass (portions);
channelization and signals. _.__._ ... i e S - N— 150,008
San Bernarding Freeway in West Coving and Baldwin Park, Burrmcﬁ .Mrenue and Bess-
Frazier Avenue Interchange; structures and approaches __________. Ty e G&0, 000
San Diego Freeway—McHelen Avenue to Florence Avenue [chnnﬂn Boulevard) ;
borrow alite. . . _______ R i S 1,500,000
' San Diego Freeway—0.2 mils south of Thllﬂ:.r ‘lﬁ.um Boulm--ni to 0. 2 mEIt- wurth of
Burbank Boulevard; grade, pave and structures for 8-lane freeway________ ; 1.8 4,565,000
Glendale Freeway—Los Angeles River to Eagle Rock Boulevard; grade, pave and ltnu:w |
tures for 6-lane freeway (includes Taylor Yard railroad overhead) - ____________ 1.8 3,270,000
Banta Ana Froeway—Marianna Street to Camulos Street; grade and pave (widen freewny
to8lames) . ___ . ______ e S ——— - %1 500,000
Long Beach Freeway—0.3 ‘mile south of Imperial nghwu to Florence Avenue; grade,
pave and structures for 4-lane freeway.. ... - . ______ ARV Lo P VP | 2.8 4,915,000
Olympic Freeway—Santa Ana Freewsy to E.n:hur Frnnway {pnrﬁ.ﬂuujl ‘structures for |
futiure B-lana freewey_____________.cciaa... e e e e ; 1,000,000
Rights of way on state highway routes_ _. ... o T A e e e e e T .| 42415 000
Califa to Mercad connty line; grade and pave fnr i lane freeway______________....... 7.0 2,900,000
San Joaquin River to 1.5 miles north; revise road approaches for comtrol of access_ _____ Ak 20,000
Rights of way on atate highway routes__________ 0 Sl e ]t 10,000
Alto Intersection to 0,6 mile north of Greenbrae Interl-&:-’li{ll {purtmn‘] ; grade, pave and
structures for 6-lane freeway (including Corte Madern interchange) .- ______________ [ 3.§ 2,700,000
At Forbes Station; grade, pave and structure (widen and reconstruct overhead) .. _____|_____ 430,000
At Hovato Creek, reconstruct beidge. ... ________. T et 10,000
Tiburon Street to near San Quentin W;.ra. gmda, surface and structures for 4-lane free- |
o e I Pl et e A T e o 2.1 900,000
Rights of w:_'p on state hs:hw..y rnrnh:t___._ e e R D D S e Eeth e P e ok e il M 288,000
4.0 miles west of Mariposa to Mariposa; gnde and gurface (widening and some r:al:gﬂ-
[T 1 Ml el B 4.8 325,080
0.5 mile south of Rjdg'ewmﬂ. Summit to 0.5 mil.ﬂ mrth ul' Hurf.hwnmm an.ﬂ: Rl.ﬂ.tﬂ\l.&
Crossing; grade, surface and structure (extension of new G-mile expressway) . ._._____[ 2.0 610,000
0.5 mile north of Hilvilla to 1 mile south of Irvine Lodge; structures for future 4-lane
EXDreESWAY . __________.. ik ot i b NS F—— B26,000
0.4 mile south to 1 mile north ul' Tl.ﬂ. Duk Park; drainage lumml [!Dfl' L‘-h.annel change) .| ___ 45,000
0.2 mile east of Cold Creek to Laurel Dell; grade and surface (including relocation)_ .. | 3.2 640,000
Coon to Ornbaun Creel; grade and l-"str!l.ce fon mew lecation)___________....... 0.8 155,000
At Brugh Creek, bridge and approaches. oo ccmommeee oo . . .. 0.3 157,000
Rights of wey on state highway routes___ I S 255,000
At Atwater, Canal Creek to Grove Avenue; gﬂdﬂ, pnva and structures for 4-lane Ercl:wlj‘_ 4.5 2,600,000
Rights of way on state highway routes______ . et e e At G S S G = L i ko 340,000
B miles east of Adin to Pit River; base and mﬂ'&:e A e PP E ORISR TRPRR By - . - 295,000
Pole Line Road, US 385 to Nevada state line (portions! .grnliu-----_---.________-... ] .y 125,000
Sweetwater Road, Walker Reservoir to Nevada state line (partions) ; reconstruction_____| 8.5 180,000
Rights of way on state highway rootes_ __________ PR P e et gL 10,000
Two miles south of San Ardo to Salinas River [pmﬂana] renlmr:e twn bridgea. . . | 285,000
At Limekiln Creelk, bridges and approaches____ _ __ ____ c.iievcnenccecammem e 0.2 360,000
Rights of way on state highway routes___________________ e Con) B i 395,000
4.0 miles north of St. Helena to Calistoga; grade and surface I'nr lm!l&l twe Ianaa of
ultimate 4-lane oXProBEWAY_ . - owewmmemmmm oo e . ORISR R . [T | 645,000
Rights of way on state highway routes_ _ . ________________ Fe 250,000
0.4 mile west of Casey's Corner o Rough and Ready Lportinnnil I.I'Id-l “und wrt‘a:a fre-—
congtruction end widenming) L eaaaas 2.1 00,000
Near Floriston to Nevada state line; grad.e and surface for 4<lane expressway__. . __ 5.4 2,600,000
Rights of way on state highway roubes_ __ .. e —— A36,000
San Diego and Santa Ana Freeway—El T{-rn Rnnd to Laguna Road; grade, pave and
structures for 4-lane freeway_________ . . R B - 1,865,000
Santa Ana Freeway—0.3 mile south of Lnglnu Rmtd to 0. 3 “mile north of l]mmng
Avenue; grade, pave and structures for 4-lane freeway. . S o i s S WY [Py | 3,280,000
| Route 175 Freeway—Route 174 to 0.3 mile east of Route af 'harraw mt! T I 300,000
Laguna Road, mile 7.0 to TS 101; grade, pmm nnd structures, wldenlug and some re- |
| alignment . _____.._.. S e et || AL 200,000
| Righte of way on stale high-msr routaﬂ, T e el T o P 3,150,000

Varions

and Public Works
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County Route
Placer. - —-—-....| 17,37 (US 400
Placar. o oo oo iaa 37 (U5 40)
Placer.. . -- = 37 (US 40y
Placer. . —-f Various
Plumes. . . S Various
Riverside  _ __ __| 28 (U8 70, 99

(U5 60)
Riverside._._ - 43 (US 91)
(SR 18}
Riverside__________ |a¢ (US &0, 70)
Riverside. .- .- 146
Riverside _ _ .. - 187 (BR 111)
Riverside__ __ . Various
Bacramento 4 (U5 99)
(U3 50)
Bacramento. . ... .| 11 (SR 24)
Saeramento_. - i1 (U5 60)
(SR 16)
Sacramento____ .. Various
San Benito_____ . __ Various
Sun Bernardino__ . 31 (US 66)
(U8 a1)
San Bernardino_ . 43 (US 395)
(U8 91}
(SR 18}
San Bernarding. I 43 (SR 18
(SR 30)
San Bernardino 59 (US 468)
San Bernprdino . l 58 (US 66)
Ban Bernardino . - I Various
San Diego___-- --| 12 (US 800
San Diego. .. s 12 (US 800
Ban Diego, .. .- 200 (SE )
San THego_ .- Various
San Francisco. ... 2 (Us 101}
San Francisco, San 68 (U5 101
Mateo Bypass)

San Francisco. . .. _. 22
San Franciaco. . ... Yarious
San Joaquin. .. ____ .. 4 (US 99)
Ban Joagquin_________ 4 (US 99)
(US 80)
San Jeaguin_ . ... 5, 66 (US 50)

| (SR 120] |

Ban Joaquin_ .. - Various
Ban Luis Obispo.... _| 2 {US 101}
San Luis Obispo. . _. |2, 33 (U8 101}
| (SR 41)

San Lois Obispo__ __ 56 (SR 1}
San Luis Obispo__ . .- 56 (SR 1)
Ban Luis Obispo_____ Various
Ban Mateo________._| 66 (SE 1)
San Mateo-San Fran- |68 (US 101 By-
ciaco pess)
San Mateo___.... __ |63 {75101 By-
PAEE)
San Matea. ... _____ 68 (1J5 101
Bypasa)

San Mateo, Santa |

Clara_______. . 68 (U5 101
Bypass)
San Mateo. ... _. Varicus
Santa Barbara______ 2 (US 101}

BR—3tate sign route
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| Rights of way on state highway routes._ _ .. ’
Hourlhan Grade to Russell Turn; grade, pave and ﬂ.nl:tnta for i-unn axpruswa:_ e

Description

_—— - — -—

1 mile cast of Newecastle t0 Elm Avenoe is Auburn; grads, pave and structores for d-lane
freeway

R e L T i i e o e il

| Heather Glen to Call‘u g-ra.de surface and mru::un:s for 4 lane expressway. ... _.___

Colfax to & miles west of Gold Run; grade, surface and structores for d-lane e:rmasra?
Rights of way on gtate highway routes_ ______ ____ .

Rights of way on state highway rontes_ ___________ .. ______.
Indian Avenae Interchange at Garnet; structare and approaches. .. _ . __ PP

Arlinglon Avende to 14th Street; grade, pave and structures for d-lane freeway_ _____ .

At Blythe Crossing of Colorado River; California share of new bridge (cooperative pmjett
with Arizona)_____.
Imperial County Line m UE m-'m fynrhun..ﬂ.,-. hlsa ami aurf-ce, mdnnmg and some re-
alignment i
At Palm Canyon Wash, bridge and approaches.
Rights of way on state highway routes_ . . __ .
1.8 miles gouth of Cosumnes River to 0. 2 mdu suuth of Flk Gm\"u Ruad, gn.de pure nnd
structures for 4-lane freeway (completes budgeting of freeway between Lodi and
South Bacramenta)
Freeport Boulevard—0.4 mile north of Florin Ruad to0.1 milu nn:m of Suttnm'.lie Road
({West); grade and pave for 4- 1.I.ne divided highway___._ .
Folzom Boulevard—85th Streel in Sacramento te Perkins; a:rada. pn‘a aud sl'.m:tnres
{widening to 4 lanes and additional Brighton Undﬂpﬂas‘\ e
Rights of way on state highway routes______________
Rights of way on gtate highway roates_ ____ .
Vietorville Overhead and Majave River, hndge; and apmnachm {inr -i—iana frcﬂwu‘j

Mill Btreet to Filth Street; grade, pave and stroctures for 4-lane freeway. . . __

Lakeview Point to Big Bear Dam {portions); grade and surface (widening and some re-
alignment) .. ... ;
8.2 mile erst uf Hiﬂklur R R Er{:ssmg to north fu.n:l.-l.on a! US 'EI gmdt I.m:I nul'ncu
(widening and some realignment) _ . _ .. .. R
Weeadles to 8 miles wast of Colarado Ewer grldu surface u.nd nl:mnmras {umul 3 lam-s of
4-lane oxpresawayl . . __....__
Rights of way on state Mghww mutas B
0.9 mile west of TOth Street o 0.6 mile sast of 'I'Dlh Eil:raat g_ruim pwu and En'u.cmre for
d-lane freeway_____.
0.4 mile west of La Mun Ilouievnrd to Ch.nu Avanm! in E1 Enjnn. zmde, pn’e and
structores for 4-lane freeway. .. ... .-
Wabash Freeway to 0, 6 mile east of Euclid Avenue; gr&dc. pave and mcmres tar
freeway. . _....
Rights of way on state lughwasr routes_ . ... .
Lyon St. to State Sign Rt. 1 connection; grade, pu: uui atructu.m: far E-itnc freawu_ -
Bayshore Freeway—0.3 mile north of Butler Road to Salinag Avenue; pave (completes
B-lane freeway across Candlestick Cove)__

&-lane

4  Embarcadero Freeway—Fremont Street to andmg. g:rcd;u pave nnd snnr.mtu for

B=lano freeway_______
Rights of way on state h.'lglt'lku qutelt___ PN

Kinglsey Road to Mariposa Hoad; grade, pave and structare for 4-lane froeway. .|

0.6 mile south of Mokelumne River to 0.5 mile north of Jahant Road; grade, pave and
structures for 4-lane freeway_. . ..
Mossdale to Richards Avenue (gouth of Frenah Cmp‘; nnd Suan Rnum 120 Cnnnt::hun
grade, pave and structures for d-lage freeway_____ .

On US 101 from 0.3 mile soath of Paso Robles to 0.8 mile north and on Sign Route 41
from US 1010 to Huer Hoero Creek; grade, pave and structures (4.1 miles of 4-lane

freewny on US 101 and 2.7 miles of relocation on SR &1y .. ______. IR I
Ogo Flaco Underpass, new strocture and approaches___ ... .. . .. . _..
At Arroyo Grande Creel, bridge and approaches. ______ ... ... ... ___ ..
Rights of way on atate highway routes_ __ . ___....__ e

1.0 mile south of Pigeon Point to Lake Lucerne; mde and Ellrtal:f.' mcludlng samu re-
alignment (State’s share, Joint Highway District No. 8 project) . .
Bayshore Freeway—0.3 mile north of Botler Road to Salines Avenue; plve {completes
8-lane freeway across Candlestick Cove)________
Bayshore Freeway—0.6 mile north of Marsh Road tﬂ B.run,a‘ren Boad; grade surface an.d
stroctures (extension of 6-lane freeway) ______.
Bayshore Freeway—0. 4 mile north of Marsh Rd. to I'.I 2 mlla unrth ui Willa'ur Rd.; 5 grldc.
surface and structores (extension of 6-lane freeway) . ..____....

Bayshore Freeway—0.3 mile south of Willow Road to 0.1 mile south of Santa Clars

county line; grade, su-face and structures (extension of 6-lane freeway) ..
Rights of way on state highway routes_____
Elwood to Orella; grade and pave for i-tsnse e:pnsaway R

4.1
3.8 .
2.0

1.8
1.8

8.0

595,000
180,000
220,000
2,096,000
2,260,000
GED, 000
TO0,000
1,005,000
160,000
1,500,000

1,700,000

450,000
200,000

1,200,000
2,477,000

605,000
2,720,000
2,295,000
3,066,000
2,900,000
1,435,000
5,300,000
2,270,000
1,180,000
2,350,000
1,500,000

360,000
1,720,000

3,150,000
250,000
90,000
400,000
285,000
1,435,000
4,000,000
1,700,000
1,500,000

1,350,000
2,676,000

California Highways



| Approxi-
County Raoute Degeription mate Eﬂi::"d
milesge
Santa Barbara. | B0 (SR 1600  San Marcos Paas Road-—2.5 miles to 5.0 miles north of US W‘.l, gndu and surface
(widening with some realignment) . _ .. ...._ . _______ B S tacoci I T | 130,000
Sants Barbara. _____ | Various | Rights of way on state highway roubes_ ___ ... oo w et e A 1,400,000
Santa Clara_ ___: A l 5 (SR 17} | In Los Gatos, connection from Route § Fresway to San JoaunLul Gatos Rud g;rallu.
surface and structores (cooperative project with Town of Los Gatos)______ .. —-] 0.4 240,000
Santa Clara, San i
Mateo__ ... __. &8 (U8 101 | Bayshore Freeway—0.3 mile south of Willow Road to 0.1 mile south of Santa Clara
Bypaks) county line; grade, surface and structures (extension of G-lnne freeway) _______._... | 1.5 1,500,000
Sants Clara___.__ 113 (SR 9) 0.2 mile east of Laurence Station Road to 0.2 mile east of San Jose-Alviso Road; trldt
surface for initial two lanes of ultimate freeway. ... _________ et o [ 15 1 610,000
Santa Clara__ . ___ 114 (SR %) | 0.4 mile south of McClellan Road to El Camino Ras.l gr:da and s'uruce Uﬂduﬂm:. | 3.9 320,000
Sants Clara._________ Various | Rights of way on state highway routes_ ________ AR R S A NN LT 2,410,000
Santa Cruz______ 116 (SR 9 | Sidehill Vaduct (portions) ; strueturs______ . __. Sk S e S - U5 150,000
Santa Cruz. . __ Varioua | Rights of way on state highwaey rowtes. . __________ IR 200,000
Shasta__ ... 20 (US 299) | In Redding, 0.7 mile east of west city limits to Swthcm Pacific Dvarhsnd gudu ami
surface for d lames. ... ______. T A . 1.6 220,000
Shasta__. . : Various | Rights of way on state highway mutu. e T e ol it 280,000
Sierra, Heuﬂ.a I 38 (US 40) | Wear Floriston to Nevada state line; grade and a'u.rfat:c I‘ur l-llnt E!pfﬂﬂawlj'_._ I 5.4 2,600,000
Bierra_____.... Various | Rights of way on state highway routes. _ _ e P LNl L e e ot o ey 56,000
Siskiyou__ . _ 3 (Us 99) 4.5 miles south of Yrelka to Oberlin kmui xrnda and surface :muai H lanes for ultimate
4-lane expresswa¥_ . .. ... ccooeoooooo - S " cemeeec-| 4.8 G756,000
Biskiyou.____ 46 (SR 98) | At Swillup Creek; bridge and ﬂppm-achua_._ . e e IERTSPPR— 1 | 55,000
Biskiyou nem Various | Rights of way on state highway roates_ ______ .. L e O L e B A s S ML, )2 616,000
Solano. % o Various | Rights of way on state highway routes_ ________ e N || — 180,000
Sonoma___ _ 1 (US101) | 0.6 mile south of Wilfred Crossing to Santa Rosa; grad&, pave and structures, extension
of d-lane freeway (13 miles now under constrction’ m i el N 2,900,000
Senoma.. .. ________ 1 {05 101) | At Mark West Creek; bridge and approaches. . _____ A A - 125,000
Sonoma. . ______ | Various | Rights of way on state highway routes_ _______ F ) FEE R 640,000
Staniglans. . _____ 13 (SR 1200 | 2.1 miles east of Oakdale to 1.5 miles east of Orange Blossom ‘Rnnd grade and surface
{widening and some relocation) _ __ ... _____________ AR o Lt A TR ST 3.8 400,000
Stanislaus . Various | Rights of way on state highway routes. . ... e e 2,000,000
Sutter__ . e Varions | Rights of way on state highway routes_ _ _ - e 300,000
Tehamna_ . Variotus | Rights of way on state highway routes_ __ et Ere e el e 30,000
Trinity_._ 20 (US 293) | Weavarville to 1.8 miles east; grade and surface, widamna. sOmE r:lltgnment PO W £ 230,000
Teinity. 20 (US 299) | 3.2 miles west to 0.2 mile east of Burnt Ranch Pmt Office (portions) ; base and surface___ 2.5 60,000
Trinity_. . ____ ieveeeeee——_| Rights of way on state highway roates_ _ ________ T o, Mottt 20,000
Tulare_ . _ , 4 (US 89) | Visalia Airport Interchange to 1 mile north of Gnl-hum Eradz pave and slru:mr!a for 4-
R N s - L e B e e e e T e 2.8 870,000
Talare . ______| 4 (US 99) | 0.5 mile south of Traver to K.Imgs River; grade, pave and structures for 4-lane fresway
’ {this project with the one above completes virtually continuous multilane divided high-
way from San Fernando to Fresned ... ... _____________ e e B S 4.7 1,286,000
Tulare Tl 4 (US 98) | Kings River to Clark Avenue; replace n‘ld Eings River Brid.ge___.._.. S I 1 250,000
Tulare. . J 185 | Central Valley Highway —Sunrise City to 0.5 mile north of Deer Creelk; g}r&&a and surface
(widening and dralnege correetion) . _ _ __ _.eoomoom . i 2.7 230,000
Tulare__ Various | Rights of way on statle highway routes_ ____ ... ... ..oeo_ I SRR S 110,000
Tuolumne 40 (SR 120} | South Fork Tuolumne River Bridge (Berkeley Camp‘.l i redeck hnﬁs'------ e S ey, e [ 15,000
Tuolumne_ _ Various | Rights of way on state highway routes_ __________. I e Sl AR 20,000
Ventura______ 2 (US 101) | Ventura Freeway—-Santa Clara Avenue-Rice Road [ nbernhan:a. structure and approaches | ____ 205,000
Ventura_. . 4 (SR 118} At Santa Clera River near Saticoy, bridge and approaches_ ... - . ___________ _..... 0.3 GT0,000
Ventura__ .. _____ 9 (SR 118) | 0.5 mile north of Santa Clara Avenue, southeast of Saticoy, drainage correction___.....[ 0.2 40,000
Vemtura_ &0 (US 1014) | 0.3 mile south of Calleguas Creek to 0.1 mile southeast of Date Street in Oxnard; grade,
pave and structures for 4-lane treewlj' [ 4 e G s B 7.4 2,055,000
Vemtura. . __ Various | Rights of way on state highway routes. EE R e e e = L e P S S , 1,350,000
Yalo.. . - Various | Rights of way on state highway routes. . _ .. e e S 2 P e W R 5 260,000
Yeha. LT 3 (US 93E} | Olivehurst to Maryeville; grade and surface for 4-lane expressway (mu:tures now under
AR L e e e G T 4.0 1,200,000

BR==8tuato sign route

will be extended from San Pablo to
the beginning of the Carquinez Toll
Bridge Project ar Hercules; while on
the same route in Placer County, the
four-lane expressway through the Si-
erra Nevada foothill will be extended
three miles westerly from Auburn and
12.6 miles easterly to Magra, about
6% miles east of Colfax. Another 5.4
miles of four-lane expressway will be
built on US 40 immediately west of
the Nevada state line.

and Public Works

Construction of urban freeways will
bie begun or continued in the Cities of
San Francisco, San Diego, San Ber-
nardino, Riverside and Fresno.

For Right of Way

Among the budget allocarions for
acquisition of rights of way on major
freeway routes are:

Alameda County—US 50 freeway in
Oakland, §3,200,000, Route 1224
{Wehster Streer Tube), $1,000,000,

Kern County—East-west freeway in
Bakersfield $2,825,000.

Los Angeles County — Olympic
Freeway, $11,000,000; Golden State
Freeway, $13,000,000; Ventura Free-
way, $6,000,000; San Diego Freeway,
§2,740,000.

Sacramento County—South Sacra-
mento Freeway, $800,000 (rotal now
expended and budgeted §5,250,000).

, . Cantinued on page 57
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Cost Index

Almost Stationary During
Third Quarter of 1955

By RICHARD H. WILSON, Assistant State Highway Engineer;

H. C. McCARTY, Office Engineer; and

JOHN D. GALLAGHER, Assistant Office Engineer

Tm-". 12.2 percent rise which occurred
in the California Highway Construc-
tdon Cost Index during the second
quarter of 1955 did not continue into
the third quarter of the year. On the
hasis of bids received during the third
quarter the Index stood ar 208.6
(1940=100} which is 1.§ percent
lower than the 212.4 for the second
quarter. Considering the height of
the Index at the present this would
indicate that the over-all highway
construction costs were practically
stationary during July, August and
Seprember,

As stated in our release on the Cali-
fornia Highway Constructon Cost
Index in July it was the opinion of
this department that the 12 percent
upsurge during the second quarter of
1935 was the beginning of an upward
trend in highway construction costs.
This is sull our opinion, as it is felt
that the slight drop in the Index of 1.8
percent during the third quarter is the
remporary result of some half dozen
very large freeway projects involving
unusually large quantiries of concrete,
bar reinforcing steel and strucrural
steel. These freeway projects were
all located mm urban areas, close to
sources of supply and distribution, re-
sulting in favorable unic prices. Anal-
ysis of the smaller jobs presented a
different picture. Unit bid prices on
these jobs were definitely up. In many
instances the bids exceeded the re-
cently revised estimates by 3 or 4 per-
cent, however, the weight of the
quantities in the large freeway jobs
was sufficient to result in a decrease
on the Index.

It is still felt that competing bidders
have reached the limit in devices for
cutting prices and trimming profits
and that bid prices must reflect the
effects of rising labor and marerials
COSTS,

It is noted thar the Engineering
News-Record, reporting on the Asso-
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ciated General Contractors executive
meeting in Minneapolis in its October
& issue, stated that in the near future
“there would be a steady surge to-
ward a new record breaking volume
of construction with exceedingly in-
tense competition” and thar, in addi-

tion, is the prospect of higher mate-
rials prices before February.

The accompanying tabulation shows
the California Highway Construction
Cost Index by wears from 1940
through 1953 and by quarters for 1954
and 1955,

California Highways



THE CALIFORNIA HIGHWAY CONSTRUCTION
COST INDEX

Year

1947

1942
1743
1944
1945
1946 _
1947
1948

Cost
Index

100.0
125.0
157.5
156.4
177.8
179.5
179.7
203.3

- 2166

o R

1950

(151 Quarter 1050-160.6)

1951

190.7
176.7

. 210.8

t:i-rh.ﬂuc.vr;;r 1?!!;245.&]

1952
W3 e o
1954 (1st Quartar)
1954 (2d Quarter)
1954 (3d Quarter)
1954 (4th Quarter)
1955 (1st Quarter}
1955 (2d Quarter)

1955 (3d Quarter} _

224.5
216.2
199.4
189.0
207.8
192.2
189.3
212.4

. 208.6

Inspecrion of the average unit prices
bid during the third quarter of 1955
for the eight items upon which the
California Index is based (see accom-
panying tabuladon) shows a decline
in bid prices for five items and an in-
crease for two. As no bids were re-
ceived for asphalt concrete pavement
during the previous three quarters

there was no firm comparison for the
unit price of this item in the third
quarter of 1955,

The average bid price during
the quarter for roadway excavation
dropped only 2 percent, from 42 cents
to 41 cents per cubic yard. Untreated
rock hase showed the grearest rise, up
17 percent from an average price of
$1.99 in the second quarter to $2.33
per ton in the third quarter; this is
almost the same increase for this item
as was made during the second quarter
of 1955 when it rose 18 percent. Part
of the increase in untreated rock base
prices may be the result of recent
labor difficulties in the sand, rock and
gravel industry in Southern California.

Plant-mixed surfacing prices rose 1
percent during the third quarter from
$5.39 to §5.43 per ton.

The average unit prices for the
other four items all declined: portdand
cement concrete pavement down 7
percent, from $14.46 to §13.46 per
cubic yard; structure concrete down
3 percent from $51.36 to $49.64 per
cubic yard; bar reinforcing steel
dropped 7 percent from $0.098 rto
$0.093 per pound; and structural steel
was down 4 percent from $0.136 per
pound in the second quarter ro $0.132
in the third quarter.

CALIFORNIA DIVISION OF HIGHWAYS AVERAGE COMNTRACT PRICES

' |
Roui- [Grugtqr| Flant | Amphalt| pog | pop | BAL | g
¥ Tun mix cofgrels pave- struc- IHIJEI.“ tural
CACAVA- |y oge, | SUCRC- | PAYE- | ont, | tures, | TOTCIDE | g
tion, ' ing, ment, I ¥ stoal, whael,
1]
per f:: par per Wﬂ “d per I;':f

en. yd. | ton fon | OO [P0 g, i
1940, _____ $0.22 $1.54 $2.18 2. 97 $7.68 | §18.33 | S0.040 | S0.083
1841 - 0.26 2.3 .84 3.18 7.54 23.31 0.053 0.1407
. 0.35 2.81 4.08 4.16 9.63 29.48 0.073 0.103
1943 e 0.42 2.26 3.7 4.76 11.48 3.7 0. 069 0,080
1944 - 0.50 2.45 4.10 4,560 10.48 31.99 0.054 0,132
1945 __ 5 0.61 q.42 4.20 4.88 10.90 37.20 0.059 0,102
1946 0. 41 2.45 4,00 4.68 9.48 B87.38 0. 060 0.0699
1847 o 0.46 2.42 4.32 5.38 19.38 48 .44 0.080 0.138
1945 Frie 0566 2.43 4. 30 5.38 1%.04 49 86 0,092 0,126
1843 049 2.867 4. 87 4,64 12.28 48 &7 0.096 0.117
TR - - i e 0. 40 2.26 4. 26 3.75 11.11 43 45 0.079 0.094
1960 . 0.49 2.62 4.34 5.00 12.21 47.22 0.102 0.169
19562 ¥ 0.58 2.99 B.00 4. 38 13.432 45.08 0,093 0,150
1853 . NP M 1 | .14 5.31 4 58 12.74 50,59 0,083 0.133
ist Quarter 1984 . ____ | L D.4B 2.28 4.83 4,78 14,89 47.52 0. 052 D.126
2d Quarter 1884, . __ . 0.38 2.09 .89 5.18 14.28 47.12 0,003 9.114
3d Quarter 1884, . . . .. 0.43 1.85 4.68 T.00 12,63 459,59 0. 093 0,163
4th Quarter 1954 0.38 1.78 4.88 |___.... 13,13 46,08 0,004 0.135
1st Quarter 1955, . 0.39 1i.69 4.66 |___.....] 13.44 40,686 0. 895 @.140
2d Quarter 1965.___ . 0,42 1.99 6.89 |___.___.] 14.46 51.36 0.098 0.136
3d Quarter 1955_______ 0.41 2.33 G6.43 5.70 13.46 49 64 0,093 0.132

|

* Untreated rock base svhstituted for crusher run bose af this peint.

and Public Warks

As previously stared, the six large
freeway projects which involved un-
usually large quantities of concrere
and steel, located in city areas close
to sources of supply and at favorable
prices were responsible for the de-
creases in the average bid prices of
these four items.

The accompanying chart, showing
the California Highway Construction
Cost Index, the Engineering News-
Record Construction Cost Index and
the United States Burean of Public
Roads Composire Mile Index compares
the three, all reduced to the 1940=100
hase.

The Engineering News-Record In-
dex which comprises all types of con-
struction is nation-wide in scope. For
the third quarter of 195§ this index
was up 2.3 percent from the second
quarter of 1955.

The U. S. Bureau of Public Roads
Composite Mile Index was down 1.6
percent in the second quarter of 1955
from the first quatter,c}zig'urﬂ on this
index are not as yet available for the
third quarter of 1955,

The California Highway Construc-
tion Cost Index is by its very nature
and limitations a sensitive tool and the
changes which it shows from one
quarter to another do not of them-
selves  necessarily  indicate trends.
However, two or three quarters may
definitely establish a trend. In the
present instance it is believed that the
12 percent jump in the second gquarter
signaled a break in the more or less
stationary starus of the index and the
1.8 percent drop during the third
quarter may prove to be only a point
of hesitancy in a rising trend.

ABREAST OF HIGHWAYS
Dear Mg, Avams: California High-
Ways and Public Weorks is so infor-
mative and pictorial thar it keeps me
abreast of the rapid progress and
growth being made to our highway
system, and the problems encountered
therein.
You and your staff accept my con-
gratulations.
Yours truly,
GiiserT S, Barien
Inspector, Department of
Water and Power
City of Los Angeles
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Do People Like Freeways?

-I:tr. rrouBLE with freeways in Los
Angeles” wrote 1. L. Wise, Associate
Fditor of Engineering News-Record,
in a recent issuc of that publication,
“is that too many people use them.

“This statement, often seemingly
made in jest, is actually a relatively
good analysis of the current stage of
development of the system of super-
highways that crisscrosses downtown
Los Angeles and extends our to subur-
ban areas.”

The aerial photographs on these
rwo pages, taken during the afternoon
rush hour on Seprember 16, 1955, bear
ont Wise's statement. They show
graphically how the vehicle-operating
public has gravitated away from the
main boulevards and onto the free-
wavs.

The photographs bring to life the
impressive staristics which have often
been cited ro substantiate the claim
that the Hollywood Freeway is the
most heavily traveled traffic artery in
the world and the four-level inter-
change structure at the junction of the
Hollywood-Santa  Ana, Harbor, and
Pasadena Freeways is the most heavily
traveled inrersection in the world,

Through the four-level interchange
there pass, in 3 24-hour period, well
over a quarter of a million vehicles.
One estimate has placed the daily traf-
fic there on a heavy day ac 281,500.

The Hollywood Freeway west of
the four-level structure carries up to
180,000 vehicles a day on busy days.
At cerrain peak hours, the traffic flow
is in the vicinity of 8,000 vehicles per
hour for four lanes in one direction.

Studies have shown thar freeways
draw traffic from parallel roures as
much as two miles away. Why? Be-
cause people have discovered that
freeways do the job they were de-
signed to do: carry more traffic more
safely and with less delay than the
surface streets with their intersections
at grade, their signals, and their unre-
stricted access from adjoining prop-
erty.
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laoking west foward Hellyweod from the Fourlevel Inferchenge shructure, showing heavy iraffic on the
Hollywood Freeway and virtually nona en famous Sumset Boulevard, which parallels the frecway

Paradoxically, this lure of the free-
ways has at omes reduced traffic on
once-congested parallel arteries to a
mere trickle, as the photographs show.
It is the freeway that appears con-
gested, Yer motorists prefer the
crowded freeway to the lightly trav-
eled city streer.

As it was summarized by Lloyd
Aldrich, former city engineer of Los
Angeles, in a recent study:

“Three times as much rtraffic can
move on a freeway as on a parallel
boulevard in half the time, at half the
cost, and with one-fifth the fatal acci-
dent risk.”

The State Highway Budget for the
1956-57 Fiscal Year contains approxi-
mately $73,000,000 for rights of way
and construction on the merropolitan
freeway system in the Los Angeles
area.

In the foreseeable future, depending
on the rare of financing, motorists will

have their choice of a number of free-
ways passing through or around the
central secrion, This integrated net-
work of freeways will provide greater
safety and freedom from congestion
for the motoring public.

DRIVING NEAR PARKED CARS
15 DANGEROUS

City driving has many dangers and
not the least of these dangers is the
danger of driving near parked cars.

Almost anywhere you drive on city
streets, points out the National Auto-
mobile Club, vou'll find these long
lines of parked cars and driving near
them wyou’ll find that the unexpected
can happen so suddenly and so close
at hand that you rarely-have time to
avoid the consequences. Irresponsible
drivers whip out from the curb right
into vour line of travel.

When driving near parked cars, be
alert and avoid an accident.

California Highways
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Looking vost foward los Angeles Civic Cenfer, showing heavy peok-hour iraffic on the Hellyweod-Santa Ano Freeway, The wide street to the right of the froawoy
is Temple Street, formerly o congasted bowevord but now carrying very little troffic.
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4 LANE EXPRESSWAY
OPENED 10-E3-55

4 LANE EXFRESSWAY
DPENED B-10-53

— 4 LANE DWIDED
CPEMET) 62855

CAJON PASS

Confinued from page 27 . . .

i
lished in the May-June, 1933, issue.* i
The photographs and sketches accom- ;’
panying the present article bring up
to date the most recent chaprers in the
history of US 66-91-393 between San
Bernardine and Vierorville,
Conversion to four-lane expressway ) T
of the section from Devore to Gish
Underpass was complered on June 10,
1953, as indicated on the sketch, A
southerly extension, including chan-
nelization of intersections at the “De-
vore Curoff” and at Kendall Drive
(US 66 Alternare), was completed on
June 28, 1955. Channelization of the
intersections proved to be a great 8 4§
benefit, resuling in much smoother BERMARBIZD R "
and safer U'nﬂicgﬂmv. This extension 9 TR B TR VIETEATILLE
was an “interim improvement,” o
provide safe and adequate traffic serv-
ice during the years hefore further
extension of the freeway can be
financed. The freeway southerly from
Devore will be located on new align-
ment, and is now in the design stage.

Traffic Flows

An indication of the traffic service
provided by the Cajon Pass is given
by the rwo traffic flow diagrams.
These depict the average daily total
traffic and also the volume of five-axle

* “"Cajon Pass, Reconstruction of Historie Road from 3 AMLE TRUCK COUNT VO T
Trail 10 Expressveay”, by ]. Drekema. BEM TO DIPRE JULY IBLIBSS i e il
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truck traffic, the most prevalent type
of heavy commercial trucking. It is
evident in the latter diagram that
heavy trucks entering Cajon Pass from
the southwest utilize State Street, a
county primary road, as the main
route. By so doing, the grade cross-
ing of the Union Pacific and Sanra
Fe tracks on the “Devore Cutoff” is
eliminated. The “Devore Cutoff” is
also a county primary, and the grade
crossing is closed by long and slow-
moving freight trains for considerable
periods every day. It is anricipated
that a large amount of the truck traffic
now using State Street will be diverred
to the freeway as soon as it is com-
pleted to a junction with the San Ber-
nardino Freeway (US 70-99) in
Colron.

Additional Work

Addidonal work is under way on
the southern approaches to Cajon
Pass, where a $785,000 contract was
awarded to R. M. Price Company on
QOctober 7, 1955, for construction of
the Highland Avenue Separation and
Railroad Owverhead. This will later be-
come an integral part of the freeway
for US 91-395 through the City of
San Bernardino, on which construoc-
tion has commenced.

MNortherly of the Griffith Company
project which has just been com-
pleted, the US 66 “Victorville By-
pass” is well along toward comple-
tion. This consists of a 3.8-mile sec-
tion on new alignment between Palm-
dale Road and “D" Streer, in the
westerly portion of Vietorville. Ir is
being constructed by Norman L
Fadel, Ine., Altfillisch Construction
Company, and Bert C. Altfillisch.
Work on this $716,000 job started
April 28, 1955, and is about 70 percent
complete. J. Fadel is superintendent
for the contractor, and Tom Borman
is resident engineer for the State Divi-
sion of Highways.

Further extension of the “bypass”
northward toward Barsmw Was pro-
vided on October 20, 1955, I:}r the
California Highway Commission al-
lotment of $1,500,000 for the Victor-
ville Ovwerhead and Mojave River
Bridge and approaches in the budger
for the 1956-57 Fiscal Year.

and Public Works

PLACER COUNTY BRIDGE

Confinued from page 27 ...

Auburn Dam, the controlling grade
and alignment features of the entire
route and the dollars and cents sav-
ings per vehicle crossing. Upon the
basis of these considerations it was de-
termined that a $275,00 project would
amortize itself in approximately 15
vears by actual savings in time and
distance traveled. On this basis the
new structure was designed on a 265-
foot radius horizontal curve with 8
percent superelevation and a vertically
curved grade line. Ample width for
two vehicular lanes is provided by a
28-foot roadway with a four-foot pe-
destrian sidewalk on the downstream
side. The necessity to provide for a
secondary county road approach at
the east end of the structure compli-
cated the design considerably. Eddy-
ing currents cansed by the confluence
of the north and middle forks im-
mediately downstream dictated the
use of approach embankment protec-
tion. The entire project was designed
with a freeboard of three feet above
the 1950 flood plane. The length of
the bridge, 340 feet, together with
approaches, made a project 0.44 mile
in lengrh,

Contract Awarded in 1954

The project was advertised for bids
over date of July 9, 1954, and bids
were received August 4, 1954; James
B. Allen of San Carlos being the suc-
cessful hidder. The contract was
awarded August 13, 1954, and ap-
proved September 8, 1954, allowing
200 working days for the completion
of the work.

The early stages of construction de-
veloped into a race with nature to
complete footings, abutments, and
pedestal columns to a point above
normal high water anricipated in the
rainy season. However, normal high
water did not develop during that sea-
son even though the contractor had
his work in the clear. Construetion
progressed at a steady pace, the only
major changes consisting of reduction
in the excavation for footings and the
addition of a heavy rock riprap foun-
dation for the sacked concrete em-

MAMMOTH SUGAR PINE

A mammoth sugar pine tree is lo-
cated off Oregon Highway 62 on the
way to Crater Lake National Park.
The tree is 224 feet high, 500 years
old, 7 feer 11 inches in diameter, and
containg 29,000 board feet.

bankment protection. The bridge and
approaches were opened to traffic on
July 29, 1935, The remaining inci-
dental work was accepted as complete
an August 29, 1955,

An indicatien as to how closely the

original estimate of cost was adhered to
is os follows:

Driginal Final
estimals coal
Confract flems _ 51*?3,;??.33 5198.954.38
Supplemental work 3.518.
Conlingencies 10,083.20 15.650.30
Sublotals . _ S211,747.20  5214,604.68
Construction
anginesring S19.814.60 51925825
Preliminary anginasring
performead £11,000.00  57.837.84
Preliminary enginsering
Performed by counly___ 5,600.00 £5,24.16

Tofals . S248,161.80 524694493

Financing of the project was ac-
complished with 2% fiscal years’ al-
lotment of federal-aid secondary high-
way funds totaling $135,000 plos
matching funds consisting of state
highway funds in the amount of
£78,388 and county funds in the
amount of $33,056.93,

The county gives credit for the suc-
cess of the project to the close co-
operation of the county engineering
staff with that of the U. S. Bureau of
Public Roads and the California Divi-
sion of Highways. On the part of the
county, special commendation goes to
E. €. Whinng, resident engineer;
Clayton R. Taylor, inspector; and
Norman Andregg for preliminary ap-
proach plans. In the Division of High-
ways, the county is grateful to Ted
Jain of Districe III, now retired, and
W. C. Kiedaisch of the Bridge De-
partment. Expedirious preparation of
plans by the Bridge Department saved
an entire year in opening the project
to traffic,
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Retirements

Service

R. M. Gillis

Deputy State Highway FEngineer
Ridgway M. Gillis retired on No-
vember 1, 1955, after 26 years of serv-
ice with the California Division of
Highways.

On the eve of his retirement, Mr,
and Mrs. Gillis were guests of honar
at a dinner attended by 250 friends
and associares.

Most of Gillis’ career with the State
has been in positions of broad respon-
sibility for the carrying out of a state-
wide highway construction program
which has increased tenfold during
the past quarter century.

Gillis was born in Qakland in 1885,
and was graduvated from Whitman
College in 1906 with an A.B. degree.
He received his B.S. degree in civil
engineering from the Massachusetts
Institute of Technology in 1910.

Afrer various engineering jobs which
included service with the Northern
Pacific Railroad, Gillis joined the
Washington State Highway Depart-
ment in 1912, He remained there unril
1926, resigning to accept a position
with the Pacific Bridge Company.

Jeoins Division of Highways

In April, 1929, he came to work
for the California Division of High-
ways as construcrion engineer in Dis-
trict X, covering the northern San
Joaquin Valley and Mother Lode re-
gions. Later the same year he became
assistant construction engineer for. the
division, working out of Sacramento
Headquarrers and inspecting highway
projects in every cormer of the Stare,

He was promaoted in 1933 to dis-
trict engineer of District VI, with
headquarters at Fresno, where for five
vears he was in charge of stare high-
way planning, construction and main-
tenance in the central and southern
San Joaquin Valley counties.

In 1938 Gillis returned to Sacra-
mento as construction engineer for the
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Deputy State Highway Engineer Ridgway M, Gillis, Retired

Division of Highways. He was a
strong  early  advocate of cement
treated base construction, California
still leads the Nadon in the use of this
method of stretching the highway
dollar by adding a small percenrage of
cement to available local base mare-
rials, thereby reducing the roral thicl-
ness of base and pavement required o
support traffic,

When the division was reorganized
in 1947 to meetr the expanded con-
struction program under the Collier-
Burns Ace, Gillis was promoted to as-
sistant  state highway engineer in
charge of operacons, which includes
supervision of these four departments:
Construction, Mainrenance, Equip-
ment, and Materials and Research.

Mamed Depoty Highway Engineer

In July, 1950, Gillis became Depury
State Highway Engineer upon the re-
tirement of Fred ]. Grumm. In this

capacity he has worked directly un-
der Stare Highway Engineer G. T.
McCoy in administering a highway
program which this vear involves total
expenditures for stare highway pur-
poses of about $290,000,000.

Gillis was elected to membership in
the American Society of Civil Engi-
neers in 1916, He is a life member of
the society, and past president of its
Sacramento section. He has served as
the Division of Highways representa-
tive on the Advisory Committee of
the Institute of Transportation and
Traffic Engineering of the University
of California.

Gillis and his wife, Marjorie, live at
3650 West Lincoln Avenue, Sacra-
mento. They have three sons, Lyman
R. Gillis of San Mateo, an assistant
district engineer with the Division of
Highways; Jackson C. Gillis of Los
Angeles; and William M. Gillis of
Orinda.

California Highways



Earl T. Scott

Earl T, Scott, District Engineer of
District VI of the State Division
of Highways with headquarters at
Fresno, retired from state service on
MNovember 1st,

Scatt was wich the division 41 years
and had been districr engineer at
Fresno since 1938, The territory un-
der Scott's direct supervision included
Fresno, Madera, Kings, Tulare and
Kern Counties. An estimated $60,000,-
000 worth of construction has been
complered along stare highways in his
area since he took over as district en-
gineer 17 years ago.

Scott had charge of much of the
major construction work which con-
verted the San Joaquin Valley section
of US 99 into muldlane, divided high-
wav. When jobs now under way or
budgeted are completed, only 10 miles
of the rotal 189-mile length within his
district will remain to be financed and
constructed as divided roadway. A
great deal of planning work has also
been accomplished by Scorc's staff,
looking toward further improvement
of much of the completed multilane
mileage to full freeway standards.
Scotr came to work for the division
in 1914 as an assistant resident engi-
neer in the Los Angeles districe and
then as superintendent of construction
on work along the Old Ridge Route
between Bakersfield and Los Angeles.

During World War [ he served
averseas as a 1st lieutenant in the 23d
Engineers, U. S. Army, and returned
to stare service in 1919,

He was with the U. S. Bureau of
Public Roads for a short time during
1921 and 1922, but returned to the
division te accept a post in the main-
tenance department of the Los Ange-
les office.

He was later promoted to district
maintenance engineer, the position he
held in 1938 when he was appointed
to take over as disgrict engineer of
District V1.

Scott was born in Tacoma, Wash-
ington, and came to California in 1892,
He attended elementary and high
schools in Los Angeles and graduated

.+« Continved on poge 46
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RETIREMEMT PARTY PHOTO. Af lower leff corner fs Mrs. Themas A. Scotf, Mr, Scott’s doughfer-in-law;
Otie €. Soennichsen; Chief Clerk Walter P, Kelso; E, T. Scoff, and C, F. Waite.

W. P. Kelso

W. P, “Walt" Kelso, Chief Clerk
for the Division of Highways, Dis-
trict V1 in Fresno, retired on Novem-
ber 1, 1953, ending a 24-vear career
with the State.

All of Kelso's service was with Dis-
trict VI where he started work as a
bookkeeper in February, 1931. He
was promoted to chief clerk in 1944,

Kelso was born in Brooklyn, New
York. He served with Company K,
106th Infantry, during World War |
and was wounded in action in Bel-
gium in Auvgust, 1918, for which he
was awarded a Purple Hearr.

After discharge from military serv-
ice he attended New York Universicy,
graduaring with a degree in account-
ing in 1923. He came to California in
the fall of the same year and warlked
as an accountant for several private
firms in the San Francisco Bav area
before he came to work for the State.

Kelso and his wife live ar 1500
Roosevelt Avenue in Fresno. They
have one son who is a pilot in the
L. S. Air Force.

William L. Welch
Succeeds Earl

Scott in Fresno

Appointment of William L. Welch
as District Engineer of District V1 of
the State Division of Highways, to
succeed Earl T. Scott who retired
November Ist, was announced by
State Highway En-
gineer GG, T. Mc-
Coy.

Dhserict VI, witch
headquarters at
Fresno, comprises
1,609 miles of state
highwavs in Ma-
_ dera, Fresno, Tu-

A lare, Kings, and
WILLIAM L WELCH  Kern Counties.
Welch has for the past five years
served as chief assistant to the Engi-
neer of Design in the division's Head-
quarters Office in Sacramento, He has
been an engineer with the Division of
Highways since 1929,

Mative of Mew York
A navve of Newburgh, N. Y.
Welch was educated in lowa and
Nebraska, and studied civil engineer-
ing at the University of MNebraska,
... Confinued on poge 46
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William L. Fahey

William L. Fahey, district engineer
in charge of construction, mainte-
nance, and administration for District
VII of the State Division of High-
ways, retired December 1, 1955,
bringing to a close a notable engineer-
ing career of 27 years service with the
Stare of California. District VII com-
prises the three Counties of Venturs,
Orange, and Los Angeles where much
of the state highway work being done
is in the development of a freeway
system for the Los Angeles metropoli-
tan area, which is fast becoming rec-

WILLIAM L. FAHEY

ognized as comprising just about all
of the three counties of the district.

Bill was born in Lyons, lowa, and
received his early education in the
grade and high schools of that city.
He received his university education
at the Towa Srare College of Agricul-
ture and Mechanics Arts ar Ames,
where he received his bachelor of sci-
ence degree in civil engineering in
1914. It will be recalled that this col-
lege has maintained the lowa Engi-
necring Experimental Station thar has
contributed so much to basic engi-
neering knowledge concerning high-
way construction and operaton.
Among this college’s distinguished
alumni is Thomas H. MacDonald, who
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was U, 5. Commissioner of Public
Roads for many years, and recently
rerired,

Worked in lowa

Bill’s first engineering position was
inspector and resident engineer for the
lowa Engineering Company. He then
worked as assistant city engineer of
the City of Clinton, Iowa. Following
these assignments he worked for the
Towa Srate Highway Commission as a
bridge eonstruction engineer and later
as  assistant county engineer and
county engineer for Clay County,
lowa. Then came World War [ in
which he served the Army as a 2d
lieutenant. At the close of the war,
Bill resumed civilian life by engaging
in private practice s a civil engineer
and also doing city engineering worl,
until 1928 when he came to Califar-
nia, accepting @ position as engineer-
ing draftsman in the Los Angeles dis-
trict office.

Fahey rapidly advanced in stare
service through the positions of assist-
ant resident engineer, resident engi-
neer, becoming assistant district main-
tenance engineer on September |1,
1936. Bill was promoted on Mareh 28,
1938, to fill the position of District
V1l maintenance engineer, which po-
sition he held until November 1, 1948,
when he became district engineer.
This position in which he has respon-
sibilities for the functions of highway
construction, maintenance and admin-
istration in District VII he held unril
his retirement. This has been an im-
portant period in state highway his-
tory because, with the Collier-Burns
Highway Act of 1947 going into ef-
fect, increased financing has greatly
stimulated freeway construction par-
ticularly in Districe VIL

Fine Record

While Bill has been the administra-
tive head of the District VII Con-
struction Department, over 150 miles
of muldple freeways and expressways
have heen completed in this district
at a total cost of some $350,000,000, As
administrative head of the districe
maintenance department he has had
responsibility for taking care of the
1,417 miles of the State Highway Sys-
tem in Districe VII The work of the
district has been steadily mounting, In
1948 there were 688 employees on the

Langsner to
Succeed Fahey

George Langsner, Assistant District
Engineer, Programs and Budgers for
District VII, was promorted to fill the
position vacated by District Engineer
W. L. Fahey.

Langsner started work for the Divi-
sion of Highways
0N & survey party
after graduation
from California In-
sttute of Technol-
ogy in 1931,

He was princi-
pal assistant  resi-
a3 | dent engineer on
7 the constroction of

GERRGE LANGER the Arroyo Seco
Parkway, now the Pasadena i‘r&eway,
and resident engineer and utility co-
ordinator on the Terminal Island Free-
way construction. His experience also
includes four years of right of way
work.

Langsner became district utility en-
gineer in 1947 and was promoted to
assistant district engineer, design, in
1949, In that capacity he was respon-
sible for the design of many of the
metropolitan freeways in the down-
town Los Angeles area. He was as-
signed to program and budget duties
in 1954,

Borm in  Brookbm, New York,
Langsner attended grade school there
and high school in Ontario, California.

He is a member of the American
Sociery of Civil Engineers, the Ameri-
can Right of Way Associaton, the
Higlvway Research Board and the en-
gineering honor fraternity Sigma Xi.
He also has served as editor of the
Cal Tech Alumni Review and is past
director and Vice President of the
Cal Tech Alumni Association,

Langsner, who lives at 101 Pamela
Road in Arcadia, is married and has a
son and a daughter,

staff pay roll, while in 1955 the num-
ber is 1,464, '

Bill's many friends and associates
within and outside state service gath-
ered to do him honor at a retirement
dinner party held at the Rodger

. - « Continved en page 46
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A. L. “lrv" Rivett

A, L "Irv™ Rivert, Safety Engineer
for the Division of Highways, retired
on October 7, 19355, bringing to an
end 40 years of service with the State.
The past 17 vears of his eareer were
in safety work. The present-day em-
p]o}'ec S‘rlft:t}' program now in opera-
tion throughout the 11 highway dis-
tricts in the State was developed
largely by Rivett.

In 1938, he was called in as assistant
engineer in the newly-formed Safery
Department, forerunner of the present
Traffic Department. For the next few

A L RIVETT

vears he toured the Srtate lecturing
before eivic and school groups on the
engineering aspects of highway safery
and accident prevendon. Rivett was
one of the fivst men in the country w
mount a movie camera in the wind-
shield of his car so that he could catch
candid shots of traffic violators in
action as he raveled over the state
highways going to or from his assign-
ments, He used some of this film 1o
illnstrare points in his lecrures,

Employee Saofety Program
It was shortly after coming to werk
in the Safety Deparrment that Rivett

and Public Waorks

began to realize the need for an em-
ployee safety program within the
Division of Highways irself. During
the next few years he initiated and
developed such a program with the
result that in 1945 he became Safery
Engineer for the division, devoting
himself 100 percent to employee
safety.

In 1950, full-time safety supervisors
were appointed for each of the 11
highway districts in the State, and for
Headquarters departments with large
field or shop forces putting into effect
one of the first over-all employee
safety programs among highway de-
partments in the Country.

Under Rivett's direction, these men,
along with assistant safety engineers
working out of the headquarters office
i Sacramento, travel through their
districts and the state supervising em-
ployee safety programs, inspecting
shops and yards and visiting mainte-
nance and other field crews on the
job, on the alert for unsafe equipment
or work practices that might mean
loss of life or limb to one of their
fellow employees.

Rivett and his crew have used many
methods in addition to the inspection
tours to get their message over to
the 11,000 emplovees in the division,
Posters, lectures, movies, filmstrips
and reaction tests all play their parr.

Accident Frequency Drops

Since 1940, when the employee
safety program started, the accident
frequency among division personnel
has dropped to well below half of
what it was 15 years ago.

An gdditional responsibility assigned
to Rivetr since 1951 has been the co-
ordination of the employee suggestion
system for the Division of Highways.
In the past four years he has processed
about 1,650 suggestions submitted by
state emplovees to the State Meric
Award Board.

A man of broad interests, Rivett has
an impressive list of “firsts” to his
name. He is a charter member and
past state vice president of C, 5. E, A.
and one of the founders and past
president of the State Employees
Credit Union. He is a charter member
of the Valley Chapter of the Amer-
ican Society of Safety FEngineers,

.+« Conlinved on page 46

A. L. Anderson

Diserict XI of the State Division of
Highways is losing the services of one
of its most loval and conscientious
employvees in the person of A, L.
“Andy” Anderson who has an-
nounced his retirement on December
1, 1955, after 34
vears with the
State Division of
Highways.

Andy was born
January 15, 1804,
in LaMont, Ilinaois,
where his early
boyhood was

o spent.  Then  as
AL MDERON  now, however,
California’s golden gleam could not be
denied and Fresno's school bells were
soon beckoning him to class, In prep-
aration for his future career, he spe-
cialized in several business schools,
after his ties were severed with the
local high school In 1913 he decided
to try the life of a rancher, but this
was interrupted in 1915 when he an-
swered his country’s call and entered
the U. S, Navy as a veoman, serving
throughout World War [,

November 17, 1919, began his em-
ployment with Highways as an assist-
ant clerk in his home town of Fresno,
the headquarters for District VI, Less
than two years later he had risen to
chief clerk of the district, continuing
to occupy that important position un-
til September 1, 1933. At this time,
E. E. Wallace, now redred, District
Engineer of Districe V1 was trans-
ferred to the fledgling District XI as
District Engineer, and gathering the
best of District VI including Chief
Clerk Andy, moved bag and baggage
to San Diego.

During his long career with High-
ways, Andy has seen many improve-
ments in accounting techniques placed
into effect as our division has grown
and grown, no few of which are his
own ideas now become policy. He is
a charter member of the C. 5. E. A,
and served as the first secretary of the
Fresno Chapter. His interest in em-
ployee welfare and efficient operation
has remained uppermost in his mind,

+ + - Confinued on poge 48
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A. L. RIVETT

Confinued from poge 45 ...

charter member and past president of
the State Men’s Club and one of the
organizers of the State Men's Speakers
Club. He is also a charrer member of
the Public Relations Round Table
of Sacramento.

Mative of Socramento

He also served as editor of the State
Employee, the official publication of
the C. 8§ E. A., and was the first
to issue the paper in tabloid form, its
present format, He also served on the
Committee on Safety of Maintenance
Personnel of the National Highway
Research Board,

A parive Sacramentan, Rivert at-
tended grade and high school in Sac-
ramento, His first job with the Cali-
fornia Highway Commission, fore-
ronner of the Division of Highways,
was in 1912 as a draftsman with the
Distriet 111 office, then located in Sac-
ramento. For the next 11 years his
state service was inrerrupred with
time out for engineering studies at the
University of Nevada and two periods
of service with private electrical con-
cerns. In 1923 he became an engineer
in the Division of Water Resources.

Six vears later he returned to the
Division of Highways to accept an
AppoINtment as assistant maintenance
engineer for District X, whose head-
guarters at that time also were in Sac-
ramento. In 1933 he moved to Stock-
ron when the Districr X offices were
transferred there. He remurned to
Sacramento in 1938 when he was
appointed assistant engineer in the
newly created Safety Department.

Riverr and his wife, Ora, live at
2722 Fifth Avenue in Sacramento,
They have two sons, Donald, a place-
ment officer with the California Youth
Authority, and Dexrer, with the
public reladons section of the Me-
Clatchy Newspapers; a daunghter,
Leora, and six grandchildren.

MOTOR VEHICLE REGISTRATIONS

Mortor vehicle registrations are ex-
pected to reach 61 million in the
United States for 1955, Passenger cars
will comprise almost §1 million of the
total.
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A. L. ANDERSON

Confinved fram poge 45, ..

and he leaves to his successor un-
doubtedly the besr organized depart-
mene in the State. He and his wife,
Frances, have their home at 4430
Norma Drive, San Diego, and plan
after extensive traveling to just rest
and pursue the elusive fish, and cheer
the local baseball team to victory.
Lately the shutterbug has bitten him
and he 15 in the throes of gathering
color pictures of all and sundry. And
just to keep from getting old, he has
admirted that he may return to one
of his earliest loves, bowling. Return,
that is, if he has time. Our best wishes
are extended to an exemplary em-
plovee and an unsurpassed depart-
ment head as he enters revirement, A.
L.. Anderson.

EARL T. SCOTT

Confinved from poge 43 . .,

from Stanford University in 1914
with a degree in engineering.

Scott is a member of the California
Society of Professional Engineers, past
president of the Fresno Engineers
Club, past commander of the Ameri-
can Legion's 23d Engineers Post 345
and a member of the Transportation
and Highway Committee of the San
Joaquin Valley Council, State Cham-
ber of Commerce.

He also served as chief of engineer-
ing services for Region 6 of the Cali-
fornia Office of Civil Defense.

Scort’s home is ar 872 Peralta Way
in Fresno. He has rwo sons, Thomas,
also of Fresno, and Robert, of Menlo
Park, and three grandchildren.

WILLIAM L. FAHEY

Canfinued from page 44 , .,

Young Auditorium in Los Angeles on
the evening of December 2, 1955,

Mr, and Mrs. William L. Fahey arc
the present time live ar 8056 Langdon
Avenue, Van Nuys, in the San Fer-
nando Valley. Their plans after retire-
ment include the development of 10
acres of hilly and canyon land in the
City of Oceanside, California, where
they expect to make their furure
home.

WELCH SUCCEEDS SCOTT

Confinved from poge 43 . .,

After a few years of engineering work
on railroads and highways in that
state, he came to California in Sep-
tember, 1929, and joined the staff of
District 1, Division of Highways at
Eureka, as a draftsman.

In 1933 Welch moved o Los An-
geles, where he first served as resident
engineer on construction jobs. During
the nexr nine years he worked on
highway design, specifications and
estimates, planning, and administra-
tion, most of the ome in District VII
(Los Angeles, Orange and Ventura
Counties) and part of the time in Sac-
ramento headquarrers office.

During World War [1 Welch
served three and a half years with the
U, 8. Marine Corps. For most of that
fme he was the operaton officer of
an enginecring battalion, serving on
Guadaleanal and in other Pacific com-
bat areas. He held the rank of Major
at the time of his relief from active
duty.

in Charge of Traffic Surveys

For two years after his return to
the Division of Highwayvs, he was in
charge of the origin and destination
surveys of traffic which served as a
basis for metropolitan freeway plan-
ning in the San Francisco Bay area.
He then returned to the Los Angeles
area to take charge of materials inves-
tigation survey and design for free-
ways and other state highways there.

In November, 1949, Welch was as-
signed to the division's Headquarters
Design Department. While serving as
administracive assistant to the Engi-
neer of Design, his responsibilities
have included development of Cali-
fornia's recognized outstanding high-
way designs, and final design review
of construction plans for the state's
expanded program of metropolitan
area freeway development and other
highway improvements,

Woelch 15 married and has two
grown sons, William R., living in Sac-
ramento, and Richard ]., San Fran-
cisco.

Twenty years from now the Amer-
ican consamer will be using 60 per-
cent more oil than he uses today,
aceording to the National Automobile
Club.
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Dave Langford

Dave Langford, Highway Chief
Clerk 1, District V, San Luis Ohispa,
retired on December 31, 1955, after
35 years of notable state service.

Dave was employed by the Stare
on May 7, 1921, as a clerk and since
1923 has been con-
tdnuously in charge
of the Districe V
accounting office,
advancing steadily
through many
grades to his pres-
ent position.

ol Born ar Milton,

i California in 1893,
DAYE LANGFORD Dave was gradu-
ated from Stockron Commercial Col-
lege in 1912. He worked as an ac-
countant for the Sterling Tron Works
in Stockton until the outbreak of
World War 1 when he enlisted in the
United Stares Navy, serving two
vears, chiefly in Scotland and France.
He was discharged as pharmacist mate
first class, He then was employed by
the Shell Qil Company, Stockeon, and
E. C. Loomis and Son, Arroyo
Grande, before entering state service,

Dave has been very active in affairs
of the California State Employees’ As-
sociation, serving in a number of
Chapter 10 offices, including president
in 1939 and delegate to the General
Council several times, where, in 1937,
he was elected treasurer and there-
after a member of the Board of Di-
rectors of the CSEA headguarters or-
ganization.

An ardemt sportsman, Dave expects
to devore his energies to hunting and
fishing throughout the West, His lei-
sure will be spent at his home, 652
Mitchell Drive, San Luis Obispo, and
visiting his son and twin granddangh-
ters in Santa Barbara,

REWARD FOR FIT CARSON
Kit Carson’s former employer of-
fered a l-cent reward for the remurn
of 16-year-old Kit when, according to
the National Automobile Club, he ran
away from Missouri to become a fur

rrader and guide in New Mexico,

and Public Works

DEPUTY STATE HIGHWAY ENGINEERS NAMED

Appointment of J. W. Vickrey and
Charles E. Waite as Deputy State
Highway Engincers for the California
Division of Highways was announced
ont November 17th by Stare Highway
Engineer G. T. McCoy.

The appointments were made ret-
roactive to November 3, 19355, rwo

L W. VICKREY

days after the retirement of Ridgway
M. Gillis, who had been Deputy State
Highway Engineer since 1950,

Because of the increased worlload
which has developed in California's
accelerated state highway program,
McCoy said, two depuries were being
appointed to provide the *additional
top level administrative assistance re-
quired to handle the increasing pro-
granm.”

In this first reorganization since
1947 of the top management struc-
ture of rhe Division of Highways,
Vickrey was designated as Depury
State Highway Engineer—Engineering
and Waite as Deputy State Highway
Engincer—Administration and Man-
agement,

Both men have been serving as
Assistant State Highway Engineers,
and were selected for promotion from
a recently established civil service list,

J. €. Womack, Planning Engineer
for the State Division of Highways
since 1948, was named to the position
of Assistant State Highway Engineer—
Planning. He will fill the position for-
merly held by Vickrey.

Assistant Planning Engineer John
A. Legarra has been promored to the

CHARLES E. WAITE

Planning Engineer post formerly held
by Womack,

Along with these changes, McCoy
announced the assignment of person-
nel and public relations functions for
the Division of Highways to J. P.

1 A, LEGARRA
Murphy, principal highway engineer
who has been in charge of public re-
lations. The new duties which Mur-

phy is assuming were formerly car-
ried our by Waite,
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Shasta County
Project Now
Is Completed

The contract for the four-lane di-
vided highway from Mouontain Gate
to Bass Hill in Shasta County has been
completed. This is the culmination of
construction begun in 1953 to improve
the highway from Redding to Shasta
Lake,

The first contract ler in that year
covered the grading from Beulder
Creek to Project Ciry. Fredrickson &
Wartson Company completed the work
at a bid price of $555,555.55.

The next spring, a contract was
awarded to Rice Bros., which covered
paving for this grading contract and
extended the grading and paving to
the foot of Sulphur Creek Hill in Red-
ding. This work was performed under
a bid of §579,3%0.

Later in the year, a contract was
awarded to Fredrickson & Warson
Company for grading and paving
from Project City to Mountain Gare
for 686,680,

Expenditures $2,607,181

Just before the first of 1955, another
contract was awarded to Fredrickson
% Watson Company for grading and
paving from Mountain Gate to Bass
Hill for §785,555.55, This is the con-
tract just completed.

The expenditures on these sections
and their lengths are:

Fredrickson & Watson Co.

{included in Rice
conftact) _ §5I5A85.85
Rice Bros. 5.2 miles §79,390.00
Fredrickson &
Warson Co._ 3.7 miles 686,680.00
Fredrickson &
Watson Co._ 2.9 miles THE555.55
Totals 118 miles $2,607,18L.10

The first thing that impresses the
driver on the new highway is the
scarcity of traffic. After being accus-
tomed to driving on the old highway
which was crooked, narrow, and fre-
quently loaded to capaciry, he gets on
the new one and feels like asking
“where did everybody go?" Well, all
the traffic which was on the old high-
way is present plus an additional small
percentage. When traffic from the old
highway was turned nto a new facil-
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Logking northerly along new olignment fewards Bass Hill from Mounfoin Gaie. This phote taken during
construction shows old highway en lafi.

ity capable of comfortably handling
at least four times as many vehicles as
the old one, they did nor appear to
be nearly a5 numerous,

Socromento Canyon Project

J. W. Trask, District Engineer of
the Division of Highways at Redding,
says this 11.8-mile improvement might
well be considered the start of the
Sacramento Canvon's improvement,
While its location is not definitely in
the canyon, it would have been very
poor policy to start construction in
the real canyon north of Shasta Lake
and leave this bottleneck between
Redding and the relocated highway
around Shasta Lake.

As the states of construction stands,
right now the highway between Red-
ding and Shasta Lake has been im-
proved to current standards. The road
around Shasta Lake, relocated when
the dam was buile, while not up to
current standards, will provide service
at least until the improvements in the
canyon are completed.

Naorth of this secrion, there are now
underway two grading contracts and
the Dog Creek Bridge contract. The
aggregate cost of these will be about
$3.000,000.

There still remains about 21 miles
to be relocated and construcred be-
yond the end of the current construc-
tion and the new Sacramento River
bridge in North Dunsmuir.

California Highways



Traffic Lines

Marking Equipment Specially
Built by Highways Division

By EARL E. SORENSON, Equipment Engineer

Rnn.wm TRaINS, operated by skilled
crews, require steel rails and flanged
wheels to control them, keep them in
their paths of travel, prevent collision,
and guide them to their destination.
Highway traffic depends on painted
lines and the eccentricities of drivers
of varying skill.

Each highway unit is of very small
tonnage in comparison to that of a
railway unit. However, there are
many thousands of cars and trucks
operated, for each train, and each one
has lethal possibilities if not properly
handled and controlled.

No doubt most of you have won-
dered what lies behind the signs and
the familiar stripes thar are painted
on our highways and which flow
smoothly for thousands of miles to
direct you mn the proper travel parchs.
Striping a modern complex highway
requires the utilization of the most
modern technique on the part of to-
day’s traffic engineers, for stripes must

not only be designed and positioned
to make manipulation of vehicles
natural and easy, but they must be
designed to convey control messages
in a2 manner so simple that even the
poorly informed driver can under-
stand and follow them,

Concopts of Traffic Control

The latest concepts of traflic con-
trol, through stripes and signs, as con-
ceived by the traffic engineers, would
be of little value without the modern
equipment and machinery to place
them in effect. The striping of our
highways has become a major opera-
tion, and requires this specially-buile
equipment and machinery to accomp-
lish the desired results without exces-
sIVe COSL,

The Equipment Departinent of the
California Division of Highways has
pioneered in the development oaud-
ern, fast, economical highway marking
machines. Approximately 30 other

Modern traffic fine marker with “mother’” fruck

stares have bule markers following, to
a large degree, the Equipment De-
partment’s design. Plans have also been
requested by several South American
countrics, as well as some of the states
and territories in the Commonwealth
of Australia.

The modern highway marker, as
designed and built by the Equipment
Department, is capable of not eonly
painting the stripes, but of precleaning
the surface to be painted, placing the
stripes, and applying reflector-type
glass beads, all in one combined op-
eration. It is capable of continuing this
process for long periods with only
necessary  shut-downs for loading
paint and rest periods for the skilled
maintenance crews who operate it

Composite Machine

The compaosite machine is made up
of a three-ton cab-over-engine type
truck chassis with a special flat~rack
body, the truck pushing a marking

and Public Works
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LEFT—Arrangement of point fanks showing air drivan mechenical egitalers. RIGHT—Close up of compressor and paint fanks wsing alr-driven mechanicol ogitator,

machine which is equipped with a
motor-driven cleaning brush, paint
gun, and bead dispensers.

The truck, which requires a long
wheelbase and bed, carries an air com-

pressor, air receiver, paint tanks
equipped with either electric or air
agitators, a solvent tank, and an en-
gine-generator when equipped for
electric-motor-driven paint agitators.

The cylindrical pressure tanks are
mounted vertically, in such a manner
that they may be readily and easily
filled with paint by removing the top.
They may be flushed and cleaned by

LEFT - Infarior view of “mather” truck. RIGHT—Control panel an moin comprass of “mether’ unif.
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means of a drainage system through
the bottom of the truck-bed. Paint
solvent is carried in an auxiliary tank,
under pressure, and piped so that all
lines and equipment may be flushed
clean at the end of the day’s work.

Agitation of the paint s accom-
plished either by means of electric or
air-driven agitator paddles. Fither sys-
tem gives satisfactory resulrs,

Winter Operations

For winter operations, the traffic
line paint is passed through a shop-
designed hot water heater mounted on
the front of the truck and obtaining
its hot water supply from the truck
radiator. The heater can be adjusted
to bring the temperature of the paint
to the desired level far application.

The truck is equipped with a large,
vertically adjustable rear placform for
the dual purpose of facilitating the
loading of the paint and the placing
of traffic-marker cones to protect the
newly painted stripe during the dry-
ing period,

An automatic chure is now in proc-
ess of being designed which will
permit the placing of these traffic
cones by a man standing in the bed
of the rruck.

A metal canopy is provided which
covers the entire truck bed, and af-
fords protection, from the weather, to
the men and equipment,

The marking machine, which is
pushed ahead of the truck, is designed
for one-man operation. The controls
are largely auromatic and are located
in the machine's cab, within easy reach
of the operator. The marking ma-
chine, which is guided by the oper-
ator, is provided with a sight, or
pointer, to assist in the accurate align-
ment of the stripe. This arrangement
requires that the trock driver main-
tain his truck in an approximate posi-
tion only, the accurate location of the
stripe being under the control of the
striping machine operator.

Maost Effective Besulis

Stripe spacing, paint control, and
bead placing, as well as the alignment,
are under the control of the operator.
The most effective results are ob-
tained at an approximate five mile-
per-hour speed.

and Public Works

Placing the stripes, with this equip-
mene, consists of only three opera-
tions, First, the placing of signs, by a
pilot vehicle, to warn oncoming traffic
that the striping equipment is follow-
ing; next, the actual striping opera-
tions, including the placing of pro-
tective marker cones; and the final
step, the gathering up of the protec-
tive marker cones when they have
accomplished their purpose. The three
steps are carried on simultaneously.

The operation of this complicated
striping equipment is under the super-
vision of the Maintenance Deparement
of the Division of Highways. They
have developed highly skilled crews,
who operate these machines with
efficiency and a minimom of delay.
Like all machinery of a complicated
nature, the successful operation de-
pends upon the skill of the operators.
The striping crews are deserving of
credit for the resules.

Equipment Design for Safety

Striping must, of necessity, be car-
ried on under heavy eraffic conditions.
which involves some hazard to the
men, While safety records for this
operation are excellent, insofar as this
State is concerned, the Equipment
Department is continuing equipment
design studies to improve the equip-
ment from this standpoint.

It is possible that the marking ma-
chine, which is pushed ahead of the
truck, may be eliminated by using a
long wheelbase vehicle with a front-
wheel drive. This would make pos-
sible the elimination of the drive-
shaft and rear axle, which would
permit the marking machine and the
operator to be suspended near the rear
of the truck and between independ-
ently mounted rear wheels, thus af-
fording him protection from traffic
and also combining the present two
units into one,

Study is also being given to the
feasibility of suspending the marking
machine from the front end of the
truck by cantilever support, and con-
trolling it from the truck cab.

With the cooperation of the Main-
tenance Department and the benefit
of their operating experience con-
tinned improvements will be added to
the complicated equipment used in
this important phase of traffic control.

NEW BUDGET

Continued from poge 35 . ..

Stanislaus County—US 99, vicinity
of Ceres and Modesto, §2,000,000,

The major construction projects in
the budger affect nearly 300 miles of
state highways and provide for 45
bridges over streams and 165 other
structures, including highway separa-
rions and railroad separations. Ap-
proximately 135 miles of the proposed
improvements involve full freeways,
which when complered will bring
California's total of full freeways to
more than 500 miles, In addition, the
65 miles of proposed expressway and
other multilane divided construction
(with some intersections at grade)
will increase the State’s total of multi-
lane divided highways of all types to
nearly 1,900 miles, or some 13.5 per-
cent of the 14,000-mile State Highway
Svstem.

Over-all Budget $348,704,5600

The over-all budget total, including
certain allocations for such nonstate
highway purposes as city streets and
county roads, is $348,704,600. Of this
amount §$37.983,000 is for nonstate
highway expenditures, including $27.-
660,000 to cities for city streets (3%
cent per gallon of the gasoline tax);
£6,530,000 in the federal aid secondary
funds for countv roads; §3,707,000 in
state funds to counties to assist in the
required marching of federal aid sec-
ondary funds; and $86,000 for out-
door advertising supervision.

Apart from the $247,338,000 for
major construction purposes, other
state highway items in the budget in-
clude: $25,000,000 for maintenance;
$6.850,000 for administration; $4,507.-
600 for contingencies; $18,026,000 for
preliminary engineering; and $4,500,-
000 for buildings and plants.

DRIVING MNEAR PARKED CARS

When driving near parked cars,
drive with care. Drive as far away
from the line as conditions will per-
mit. And look ahead. Practice the
habit of anticipation. Be alert for any
indication of movement among the
cars, for any indication of erratic
movement among the adults or chil-
dren on the sidewalls,
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Findings

The Effect of Clay on the
Quality of Concrete Aggregates

By BAILEY TREMPER, Supervising Materials and Research Engineer,
and W. E. HASKELL, Associate Materials and Research Engineer

CLA? * when it is present as a coat-
ing on the surfaces of rhe mineral
particles that constitute concrete ag-
gregate has long been regarded as
deleterious. Evidence of this mayv be
found in many specifications that re-
quire the aggrepares ro be “free from
clayv or other deleterious coarings™ or
by requirements that the agoregates
shall be washed. The enforcement of
restrictions against clay generally are
in the form of a maximum limitation
on the percentage passing No. 200 (or
finer) sieve as determined by wert siev-
ing {(wash)., But this test does not
distinguish between clay and inert
dust nor does it furnish a clue as to
the degree of activity of the clav, if
it is present. The inclusion of the No.
270 sieve in the sieve analysis, although
a step in the right direction, has not
resulted in the needed discrimination.

Wat Sieve Analysis

Because of the shortcomings of the
wet sieve analysis, and the time re-
quired to complete ir, personal judg-
ment is often resorted to as a means of
evaluaring the cleanliness of the aggre-
gate. Frequently such opinions cannot
be justified by the results of wet sieve
analysis. If the investigation is carried
far enough to make concrete with the
questionable aggregate and the same
material after thorough serubbing ir is
not unusual to find that the suspected
clay has nor reduced the strength sig-
nificantly. Instances are on record of
the wse of a soil as an admixeure to
concrere with evident improvement in
workability and without serious effect
on the compressive strength, partic-
ularly if the mix was lean and harsh.
On the other hand there is a great deal
of evidence showing thar excessive
* The term “clay" B used in o broad sense and

may not necessanly be restricted 1o the oue

dg t!h!ne{zltrﬂi-. i p:ﬁ}r Eljacfl?del_lp‘iﬁlurga of eal-
loidal particles wit nely  divided inert ma

terial such as silt. The term s lntended o

Inclurda I:ll;l.:; mixtures that contnin  colloidal

particles and exhibit some degree of plasticiy
as distinguished from inert rock dust
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amounts of clay whether in the form
of a coating or as discrete finely di-
vided particles have resulted in seri-
ous reductions in strength, There 1s a
lesser amoune of evidence to show that
the clay contributes to excessive vol-
ume change,

Sand Equivalent Test

These apparent anomalies may be
explained bv the deficiencies of

human judgment and the fact that no
test method has been available to yvield
an evaluation of either the quantity or
the activity of the suspected clay.
Clearly a test of another type is indi-
cared. Tests of the desired tvpe have
been developed in the laboratory of
the Materials and Research Depart-
ment of the Division of Highways.
These are known as the Sand Equiva-
lent Test which is applied to sand
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passing a No. 4 sieve and the sedimen-
tation test which is applied to coarse
aggregate.

The theory, background and devel-
opment of the sand equivalent test has
been described in che technical licera-
ture.* Aside from an interdepartmen-
tal report, nothing has been published
concerning the functions of the sedi-
mentation test, The exact methods for
conducting the tests however have
been described and they form a part
of the Manual of California Test Pro-
cedures of the Materials and Research
Department,

Deatalls of Manlpulation

Although differing in details of
manipukition, because of particle size
of the aggregates involved, both
merhods are based on the same prin-
ciple. Clay if present in the sample
either as a coating or in the form of
discrete particles is brought into sus-
pension in a dilute solution of caleium
chloride which causes colloidal parri-
cles to coagulate. The suspension is
allowed to settle for a definite period
and the height of the suspension is
measured. The units in which the re-
sults are expressed is different for the
two tests. Higher values of sand equiv-
alent indicate less clay while higher
sedimentation values indicate more
clav. The possible range in sand equiv-
alent wvalue i1s from 0 to 100 whereas
the range in sedimentation wvalues is
from abour 2 to 15,

Laboratory studies have been made
to determine the effect of variations in
sand equivalent and sedimentation
values of fine and coarse aggregates
on the guality of mortar and concrete
made from them.

SAND EGUIVALENT

Sand from one pit was treated to
vield five degrees of cleanliness rang-
ing from the pit-run material having
a sand equivalent of 18 to well-
scrubbed product having a sand equiv-
alent of 95, Tests of these sands when
mixed into mortar and concrete
showed thar the compressive strength
decreased sharply, apd the linear
shrinkage upon dryving increased, as
the sand equivalent became lower
{i.e. more clay}. The results of these
tests are shown in Figures 1 and 2.
*F. M. Hveem, Sand-Eguivalent Test far Contoul

of Materials !?u:rinf Construction.  Procesdings

of the 324 Annusl Meering of the Higlway
Ressarch Board,
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Relaticnihip between sand squivalent and drying sheinkoge

It is believed that volume change as
exemplified by drying shrinkage is
often a more important factor in the
performance of concrete used in high-
ways than is strength. Unfortunately
volume change in the form of either
shrinkage or expansion has received
only a fraction of the attention in the
desienn of concrete that has been de-
voted to strength. Unequal drying be-
tween top and bottom of pavement

slabs is partly responsible for curling
and the consequent reduction in sup-
port of the slab ends. Fxcessive shrink-
age of concrete that is restrained by
reinforeing steel, or by the friction of
the subgrade under pavements, pro-
duces eracks that are entry points for
agencies of deterioration. Unless vol-
ume change is known accurately dur-
ing the design of prestressed members
they may not function as intended.
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Clearly it is essential to control vol-
ume change within reasonable limits,

More Information Obtained

In order to obtain more information
on the range in drving shrinkage to be
expected in practice, and to learn to
what extent the sand equivalent may
affect drying shrinkage, each sample
of concrete sand that was received in
the laboratory during a period of 17
maonths was rested for sand equivalent,
absorption and drying shrinkage of
mortar containing the sand. In all, 248
samples from 142 sources of supply
were tested by these methods, Figure
3 shows the resuls obtained in these
tests. The sloping solid line shows the
statistical relationship between  the
two variables. The equation shown in
the diagram is the mathematical ex-
pression of the relationship. The
broken lines represent the probable
range in accuracy of the equation.
Statistical analysis shows that the cor-
relation is real and of a relatively high
order. ’

Sampler Tested

Most of the sands tested were pro-
duced to meer specifications that did
not include a sand equivalent require-
ment. The sand equivalent of many
was in the range of 60 to 80 although
a large number exceeded 80. In many
cases two or more samples were re-
ceived from the same source of supply
in which event the results were aver-
aged and are shown as solid dots in
Figure 3. Open circles represent tests
of single samples from a given source
of supply. It will be noted that the
majority of points that lie outside the
broken lines represent tests of single
samples. Had results of repear samples
been available it is probable that some
of them would have conformed more
closely to the general equation,

The equarion as derived means thar
a sand having a sand equivalent of 60
produced twice the drying shrinkage
thar results from a sand equivalent of
92, Nearly all of the samples tested
complied with the specification re-
quirements that not more than 4 per-
cent shall pass the No. 200 sieve, The
establishment of a minimum value of
sand equivalent in the specifications is
thus seen to provide a means of im-
proving the quality of concrete that

54

0.20
o
18
@ v 4
. /
o /
16 L

S5,,=0.0024 (100-SE) +0.0588

Drying Shrinkage, percent

,.f o Single sample
/ e Two or more samples
/ ® Graded Ottawa Sand
omt l |
100 20 80 70 60

Sand Equivalent

was not available formerly. A mini-
mum value of 80 was selected as the
best compromise between the desire

Figure 3

for highest quality and the ability of
producers to meet the requirement
without greatly increased expense.
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See Figure 3

With further reference to Figure 3
it will be noted that a number of
sands, tests of which were made on
several samples, are represented by
points that fall ontside the broken
lines. These points all represent sands
produced in Northern California and,
further, can be grouped into a few
geographical areas. It is indicared
therefore, thar there is some factor
other than sand equivalent that affects
drying shrinkage. Other investigators
have concluded that cement paste in
attempting to shrink is restrained bwv
the particles of aggregate and thar the
greater the rigidity of the aggregate
the greater is the restraint to shrink-
age. It was further concluded thar the
restraining effect of the aggregate was
related to its porosity as measured by
the absorption test. Such a conclusion
is borne out by the results of the pres-
ent tests. In Figure 3, the average ab-
sorption of the sands plotred above
the upper broken line is 1.4 percentage
points higher than the average for the
sands which are plotred below the
lower dashed line. The dara strongly
suggest that a correlation exists be-
tween absorprion and drying shrink-
age and statistical analysis shows this
to be true. A computation of the
multiple correlation between sand
couivalent and absorption combined
and drying shrinkage shows that it is
exceprionally high. The adoption of
limirations on both sand equivalent
and absorption in the specifications
would furnish nearly a perfect control
on drying shrinkage insofar as it is
affected by the character of the sand.

The sand equivalent of an aggre-
gate can be improved by manufacrur-
ing processes but a reduction in ab-
sorption would be difficult, if not
impractical, to accomplish. A strin-
gent limitation on absorption would
virtually eliminate some pits as poten-
tial sources of supply. The effect of
such elimination would present a seri-
ous economic problem,

]
SEDIMENTATION VALUE

Studies of the sedimentation wvalue
of coarse aggregates to date have con-
sisted of tests of eight 3-inch x No.
4 gravels, which are considered to
represent fairly the range of available
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commercial products and of three pit-
run aggregates to determine the ef-
feces of high amounts of clay coating.
In the preparation of these samples all
loosely adhering fine marterial was re-
moved by dry sieving and the rest
results reported herein measure the
effect of clay as a coating. Test speci-
mens were molded from concrete
mixtures containing each of the coarse
aggregates and a single lot of sand.

In these tests the amount of water
required to mix the concrete t a
commaon slump varied among the ag-
gregates and tended to increase with
increasing sedimentation value, The
test data are shown diagrammarically

in Figure 4. The coefficient of corre-
lation while indicating real correlation
is not particularly high. Relationships
berween sedimentation value and flex-
ural strength, compressive strength
and drving shrinkage are shown in
Figures § and 6. Coefficients of corre-
lation are relatively high and indicate
that the sedimentation value has an
effect on the guality of the resulting
conecrete that is not accounted for en-
rirely by variations in water demand.

Equations Derived

Eguations derived from the test dara
by statistical methods indicate the fol-
lowing:

. Confinued on page &d
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FACTORS IN OUTPUT OF HIGHWAY ORGANIZATIONS

By HARMER E. DAVIS, Director

Institute of Transportation and Traffic Engineering,

Over the past decade enlarged pro-
grams of highway construction initi-
ated by the states, and stepped-up fed-
eral-aid appropriations have called for
continually increased outpur from the
state highway departments of plans,
designs, specifications, and construc-
tion supervision relating ro new con-
struction, and of operational control
of increasing lane-miles of existing fa-
ciliies. All indications point toward
the necessity of a further marked in-
crease in output to mect the demands
of highway rtransportation in the
decade ahead.

Highway engineering agencies, the
country over, have achieved a remark-
able record of new and improved fa-
cilities put in place since 1945. They
have done this by marshalling in-
creased manpower and b:,r a gradual
development of time-saving tech-
niques. But there now appears to exist
a shortage of some 4,000 engineers in
the state highway departments alone,
according to a recent surveyv.! With a
substantial further acceleration of
highway construction programs on a
nation-wide basis, which seems prob-
able, a very critical manpower sirua-
tion could develop. However, thosc
who have looked into this rising prob-
lem agree that it will be possible to
avoid an overly critical situation if
appropriate counter measures, some
already well-developed, are put inte
general effect.

INVENTORY OF ENGINEERING
MANPOWER

It is my purpose here to analyze
some of the aspects of this manpower
and ourput problem, and to describe
some of the developments that are tak-
ing place.

As a first approach to a considera-
tion of the problem, it is helpful to
make an inventory of the factors
which bear upon the situation. These
include an inventory of present man-
power, and of the trends in produc-
ton of new manpower.
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EDITOR'S NOTE: This study of
the engineering manpower problem
was presented by Professor Davis
at the annual meeting of the West-
ern Association of Stote Highway
Officials ot Jackson Lake, Wyo.

Harmer E. Davis

In a survey made by the Highway
Research Board in the fall of 1954 it
was reported ! that the number of
engineers employed by the highway
departments of the 48 states, the Dis-
trict of Columbia, Hawaii, and Puerto
Rico was 18,034, Abour two-thirds of
these departments also used the serv-
ices of private consulting engineering
firms to some extent, and it was re-
ported thar 4,192 additional engineers
would have been needed if the con-
sultants had not been employed. Com-
bined, these are equivalent to 22,226
persons in engineering classifications
engaged on the 1954 state highway
programs, The report of the survey
also indicated thar the highway de-

L

partments estimated they would have
needed 3,990 additional engineers in
order to work ar maximum effective-
ness,

In the response to the survey, the
highway departments also estimared
the nomber of engineers they would
need for programs 50 and 100 percent
larger than their 1954 programs.
Granting that such inventories and
estimares contain elements of uncer-
tainty, nevertheless the order-of-mag-
nitude of such figures are useful and
significant in appraising the type of
situation we are dealing with here.
The estimates indicated that the mini-
mum number of engineers needed for
a 50 percent increase in the programs
would be about 8,700, and for a 100
percent increase almost 14,000, Tt is
presumed that these estimated needs
are based on a projection of utilization
of engineering personnel under cur-
rent methods of office and field prac-
tice. Bur the significant factor that
comes to mind immediately, as [ shall
show later, is that it is unlikely that
engineers in any such numbers will
become available for recruitment, ar
least for a considerable number of
vears to come.

Significant Finding

There was another highly signifi-
cant finding brought out by a study
of the results of the survey: there ap-
pear to he appreciable differences in
the number of engineering personnel
(excluding maintenance engineers)
employed per dollar volume of con-
struction. It was caleulated that the
ratio of engineers emploved per mil-
lion dollars of capital outlay ranged
from 2.0 to 28.2, with a median value
of 7.2. Now it is quite possible thar,
to some extent, differences in designa-
tion of personnel in engineering classi-
fication may account for this large
variation; some preliminary results of
a special study now going on in se-
lecred stares with very high or low
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ratios indicare that this is the case.
Another factor may be the charac-
teristics of the construction program.
There are some indications that work
in urban areas, requiring more details
of planning, design and control, may
require more engineering personnel
per dollar volome of construction,
Bur this finding also leaves the thought
that some states have developed differ-
ent practices in the utilization of per-
sonnel in engineering classifications.
Pursuing this point one step further,
it was estimated in the study rthac, if
the atilization of engincers per million
dollars of capital outlay were held to
a value not to exceed the median value
found in the survey, for a 100 percent
expanded program some 26,000 engi-
neers would be required by all state
departments instead of the indicated
35,000,

Distribution of Personnal

Another finding of the survey
which is of interest is the distribution
of personnel among the engineering
functions. The average distribution
for the state organizations is shown in
the following tabulation:

Percent

of

engineering

Function frevionmnel
Planning and traffic f
Location s .
Road design .~ 23
Bridge design 8
Construetion 40

Marerials and testing. 7
Maintenance : [
Admin., contracts, R/W, ete. . §

This indicates that if time- and
labor-saving procedures can be de-
vised funetions which mighe certainly
be examined are those of the design
office and of construction control.

In the 1954 study by the Highway
Research Board, a sampling of ciries,
consulting firms, and toll road author-
ities was also made, This was nor in-
clusive enough to enable a firm est-
mate of the toral requirements for
these agencies; also ir did not include
counties, townships, special highway
districts, or the enginkering personnel
in other agencies of government per-
forming highway engineering func-
tions. Thus an over-all picture is lack-
ing, although the survey does give
a reasonable guide to requirements
under current practices.
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Mew Maonpewer Production

Some statistics concerning trends in
civil engineering enrollments, pre-
pared by Professor R. A. Maoyer,?
based on Engineers’ Council for Pro-
fessional Development data published
by the American Society for Engi-
neering Education, are reproduced in
Tables 1, 2, and 3. Significant points
to be drawn from these data are as
follows:

TABLE 1. TOTAL COLLEGE ENROLLMENT AND

THE ENGIMEERING EMROLLMENT IN THE
UNITED STATES IM 1940 AND 1947-1954

College enrollment
in the United Statere

Percent
efgmeering

of
Total tetal

Fear college Engineering coflege
1940 1,490,000 113,497 T
1947 2333000 244,300 10.5
1948 2.410,004 241,554 16.0
1949 2456000 198,266 RO
1950 — 2,297 000 161324 7.0
1951 _ 2,114,000 147,604 b £
1952 _ 2,148,000 1585181 74
1953 . 2251000 171,832 b 7.5
1954 .. 2,409,750 187,434 b 7.5

¢ Includes gradoate and undergraduate earollment.
b Includes only ECPD aecredited institutions,

gineering college enrollment (in Engi-
neers’ Council for Professional Devel-
opments accredited colleges) totaled
abont 187,454 in 1954 and 15 now in-
creasing at about 8 percent per year,

2, While, prior o World War 1,
civil engineering artracted the largest
number of engineering students of all
the branches of engineering instruc-
tion, since 1935 the civil engineering
undergraduate enrollments have been
between 10 and 15 percent of the
total undergraduate engineering en-
rollments, In 1954, the total number
of civil engineering undergraduates in
Engineers' Council for Professional
Development accredited schools was
21,560, about 13 percent of the
total undergraduate engineering en-
rollment.

3. While the civil engineering de-
partments currently have only about
one-cighth of the total undergraduate
engineering enrollment, the number
of first degrees granted (BS. or
equivalent) is something less than
ane-fifth of the rotal first engineering
degrees granted. In 1954, some 3,597
civil engineers were graduared.

TABLE 2, EMNROLLMENT OF CE, EE, ME AND THE TOTAL FOR ALL UNMDERGRADUATE
EMGIMEERING STUDEMTS AT ECPD ACCREDITED SCHOOLS IN UMITED STATES
DURING THE FALL TERM FOR SELECTED YEARS, 1910-1954
SouncE: Journal of Engineesing Education
Enrollment of undergraduate engineering students
in United States dwring fall term

Total all

CE EE ME EREIRCETS
¥ ear Nugmber ™% Number % MNumber %% Number .
b [ — 77,500 26 5,500 18 i, 00 21 30337 100
1920 B,800 17 9,300 18 11,900 23 51,908 100
1925 e 12,200 12 17,500 33 10,300 19 54,317 100
1930 buferrie . 13,813 19 1B, 500 25 15,000 20 73,3846 100
1 ;. R TP 7,800 13 10,000 17 12,000 20 6,395 100
1940 - 11,152 i} 15,500 14 28,600 26 110,618 100
1045 = 6820 i} 11,100 14 13,100 19 69,146 1040
1947 __ - 29,609 13 1 22 53,459 23 234484 100
1939 . TN T L) 15 H) Db 1 42 758 4 180,640 L0
951 — 1974 5] 24,564 19 27,134 21 128 367 100
192 ... 20,283 ¥ 26,694 19 9333 12 138,170 ey
1053 i . 20582 14 30,916 21 31,390 21 150,426 100
1954 __ . 21540 13 35,087 22 35,124 21 167,103 100

Total number of ECPD} Schools. 150 in 1954,

1. While enginecring college en-
rollment in the immediate postwar
vears was 10 percent or better of the
total college enrollment, the percent-
age of engineering enrollment has
dropped back to something slightly
over 7 percent, which is about whar it
was just prior to World War 11, En-

The influence of the current uvp-
swing in college enroliments is just
beginning to be felt in the senior
vears, but the effect of this on the
number of civil engineering graduvares
is not likely to be felr for another vear
ar so.
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TABLE 3. ENROLLMENT OF CE UNDERGRADUATES AND OF ALL ENGIMEERING UNDERGRADU-
ATES AND THE NUMBER OF FIRST DEGREES GRANTED IN CIVIL ENGIMEERING AND IN ALL
BRANCHES OF ENGINEERING AT ECPD ACCREDITED SCHOOLS IN THE UMITED STATES FOR

SELECTED YEARS, 1930-1954

Undergraduate enrollment

First degrees granted

Cil Total all Cruil Al
eMEIneCTs enginesrs Enginecrs engineears
Year Number 5% Nwmber % Nuwmber % Number 1
] | R T il 13,813 % 73,386 100 1,977 24 B.303 100
1940 _ R e 11,152 10 110,518 10 1430 13 11,358 100y
1947 . 29609 13 234,484 1010 24692 14 18,592 100
18 STTRY 37v8 14 26,117 100 3271 12 27,460 100
! " PPR PR - a2 138 15 180, 6 100 6,119 15 41,793 100
e 1 NN NS 22449 16 142,954 100 7.312 15 48,160 (i 4]
1951 - ey 19,744 15 128,367 10 6473 17 37,904 100
1952 — _ 20,283 1§ 138,170 100 4917 18 7,155 100
: Lo R AT 20,882 14 150,426 L] 4070 19 21,642 100
| L _ 21,560 13 167,103 100 3597 18 19.707 106

Shortage of Engincers

An important general observation
that is voiced by a number of agen-
cies concerned with this marter is that
students are not being attracted to the
sciences and engineering at the rate
that might be expected from the in-
creases in high school graduates now
becoming available, Some observers
attribute this to a relatively decreased
emphasis on preparatory subjects in
the high schools that are a basis for
entering the sciences and engineering
in the colleges, In addition, it appears
that in the engineering schools the
appreciable enrollment increases are
occurring in subjects that have at-
tracted large public attention, such as
electronics.

A net conclusion from the examina-
ton of these statistics and trends is
that we shall probably not produce
from the engineering schools in the
United States more than 4,000 to 5,000
civil engineering graduates per year
for the next several years.

Most of the college-trained engi-
neering personnel recruited by the
highway agencies are drawn from the
civil engineering schools, Only a frac-
tion of the civil engineering graduates,
however, go into highway work. The
demands for graduates in other phases
of civil engineering are extensive, No
accurate staustical data are available,
but as a rough guide, I might cite a
study we recently made at the Uni-
versity of California on the placement
of graduates of civil engineering, from
the classes of 1949 through 1953, Here
we found that 22 percent of these
graduates were employed in highway
engineering; this may be higher than
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the percentage in many other schools,
however, since considerable imperus
is given to this field in California, both
by the recruitment activity of the Di-
vision of Highways, and by the atten-
tion given in the curriculum. With
this figure as a guoide, it may he rea-
sonable to expect that the number of
graduates of civil engineering who
will enter highway engineering work
throughout the United States will nor
exceed 1,000 per year during the next
five years.

Information is not available to give
a good over-all picture of the replace-
ments in highway engineering per-
sonnel needed each wear. Moyer?
places an extremely conservative esti-
mate of losses due to deaths, retire-
ments, and transfers out of the field at
2 percent per year. This means a re-
placement requirement of abour 400
per vear under present state programs,
If an accelerated program at double
the present volume were undertaken,
the replacements needed would almost
equal the current production of new
civil engineering graduates currently
willing to enter the highway engi-
neering field,

Implications of Manpower Inventory

Considering the number of new
graduate civil engineers, and the de-
mands from other segments of civil
enginecring activity (besides highway
engineering ), it must be econcluded
that the total pool of professional civil
engineering manpower, current and
potential, is severely limited. This has
two important implications:

1. Merely to make shifts of personnel

from one state agency te another

or from public 1o private employ,
ar vice versa, would not appear to
offer o sotisfactory solution to the
manpower problem. Rather, the real
problem with respect to the avail-
oble poal of manpower is to utilize
it most effectively.

2. The greotgst possibilities for in-
creased output of the highway agen-
cies appears fo be in the develop-
ment and use of:

o. Job ergonizotion, so os to utilize
nonengineering persannel.

b. Development and application of
time- and labor-saving devices,
methods, and procedures,

POSSIBLE METHODS OF INCREASING
OUTPUT

As an approach to the general
problem of increasing the output of
highway facilities, from the stand-
point of the highway agencies, we
might consider the range of possibili-
ties, summarized below in  outline
form,

I. PersonnEL Factors
A, Recruitment:

1. New graduates.

2. Engineers from other in-

dustries,
B. Reduction of rurnover.
C. Contract for engineering serv-
ces,
D. Improved utlization of exist-
ing professional personnel:

1. Delegation of nonprofes-
sional functions to techni-
cians,

. Delegarion of nonengineer-
ing work te individoals
trained in other fields.

Il. Oreavizamionar Facrors

A. Cut down lead ume through
reorganization of administra-
tive practices (such as exter-
nal and internal checking, ap-
provals and clearances),

B. Cut down lead time through
improved legal requirements.

C. Cut down construction super-
vision time through changes
in construction control prac-
tices (such as methods and re-
quirements for kinds of pay
items, record keeping, cost ac-
counting).

ITl. Tecawigue Facronrs
A. Streamlined office and field
procedures.

(]
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B. Mechanized methods of per-
forming operations:
I. Technical computarions.
2. Accounting operations.
3. Special techniques, such as:
a. Airphoto reconnaissance
of topoography, mate-
rials,
b. Photogrammetric map-
ping for locaton.

Comments on aspects of some of
these possibilities are given in the fol-
lowing paragraphs.

Recruitment and Reduction of Turnover

Because new engineering graduates
may be in short supply, especially
strong efforts at recruiting will prob-
ably be necessary to ateract a share of
new men into the highway organiza-
tions, Not only is it necessary to bring
the possibilities of careers in high-
way engineering to students by many
kinds of recruiting techniques, but
also the keenness of competition from
other fields is making necessary an ex-
amination of what the job has to offer
the man. Young graduates are not mo-
tivated by salary alone; the challenge
of the work and the opportunity for
advancement appear also to be serious
considerations for today’s graduates.
They will avoid jobs in which there
are likely to be several vears of sub-
professional work; this places a pre-
mium on a recognizable engineer-in-
training program and advacement to
work carrying some professional chal-
lenge. Many young men are also in-
quiring not so much about the stare-
ing salary but about the potentials §,
10, or more vears from now, Re-
cently, many highway agencies have
heen able to raise the entrance salaries,
but relatively lictle has been accom-
plished in the higher grades. This re-
duction in salary range has no doubr
been the reason why good men have
been attracted elsewhere after two
to four years in this field. Perhaps the
next step should be to raise the sal-
aries of the top administrators so that
adjustments can be made all down the
line.

Contracting for Engineering Services

The practices of highway agencies
in their use of private engineering
firms to perform selected engineering
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services vary widely. A report of a
recent study on this subject is avail-
able.® The first consideration here is
the most effective utilization of con-
sulting services within the framework
of the over-all operations, and the
selection of contracrual agreements to
achieve this.

Improved Utilization of Existing
Professional Personnel

There are two aspects to the matter
of utilization of professional engineer-
ing personnel. One relates to the seg-
regation of professional and nonpro-
fessional tasks or functions, and the
other relates to possibility of draw-
ing on personnel trained in other dis-
ciplines or fields to perform profes-
sional funcrions now ofter performed
by engineers.

Information assembled by the Na-
tional Manpower Council ¢ indicares
that the ratio of supporting techni-
cians to professionals is considerably
lower in engineering than in other
professions such as medicine, The val-
uable time of a physician is devoted to
the actual use of medical skill and
judgment; other functions are per-
formed by nurses and laboratory tech-
nicians. Perhaps one of the difficulties
we encounter in engineering is a lack
of a clear distinction berween the
purely technical and the purely pro-
fessional—and perhaps this is where
some heavy thinking needs t be
done, At any rate, the key to this
situation on a practical basis may have
to be a job analysis and job reclassifi-
cation procedure. Already in some
departments, jobs such as draftsmen,
delineators, computers, ete., are well
established. Perhaps what needs to be
done is to make them more highly
valued vocations, with reasonable re-
wards for long and productive service.
At any rate, when jobs of this kind
are disentangled from the engineering
professional ladder, personnel can be
recruited from high schools or else-
where, and trained through short-
rerm, specialized eourses. This kind of
procedure offers great opportunitics
for increasing the ourput of a limited
supply of experienced professional
personnel. It was utilized very effec-
tively early in World War II, in rarn-
ing out a vast fleet of aircraft.

The use of professional people
trained in disciplines other than engi-
neering is proving advantageous to a
number of highway departments. Srat-
isticians, economists, accountants, and
business administration graduates can
perform certain functions just as
readily as can engineers. Some of the
funetions such as right-of-way acqui-
sition, traffic analysis and forecasting,
and budgetary analysis and forecast-
ing are areas that may be worthy of
study in this respect.

Organizational Factors

Because there are usually no clear
guides or direct means of evaluation,
the way an organization does business
is generally developed by trial-and-
error methods, and continued by in-
ertia. The staff resists even slight
modifications because of the collective
pain caused by such changes.

Organizational changes conceived
by outsiders, however well-inten-
tioned in the interests of efficiency,
often have unforseen side effects. A
smoather change can frequently be
developed by the man on the job, but
he often lacks the opportunity to
make the change and live with ir.

Here is an area that may be worthy
of vour critical examination, [ am sure
that many of you can think of
changes in the legal and/or adminis-
trative procedures which would re-
duce lead time and the human time
consumed in getting out projects.
Urgencies and crises will provide
the opportunities for organizational
changes, and thar agency is fortunare
which has carefully analyzed what
changes are desirable and takes ad-
vantage of a crisis to put them into
effect.

Streamlined Office and Field Procedures

Dozens of ideas have been emerging
in recent years about ways of reduc-
ing time and rechnical labor through
improved office and field procedures.
Standardization of eertain features of
plans and specifications is a possibility.
Decrease in data required on plans is
another; I recently heard of an engi-
neering department where one design
division was using 50 percent more
time than another for plans because
greater detail was presented, yet it was
found that the facilities construcred
were similar and the results produced
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were equal. The development of tabu-
lar data instead of making compura-
tons, or of simplified methods of rec-
ord keeping, are other examples.

Mechanized Methods of Performing
Opearations

New methods of using machines
for many formerly laborious com-
putational processes are developing
rapidly, For example, the California
Division of Highways recently re-
ported ® a method of handling traverse
computations on s IBM  machines,
Likewise, special processes, or adapta-
tions thereof, such as photogram-
metric survey methods on location,
are developing. These entirely bypass
some of the older procedures. A
growing number of reports is becom-
ing available on the use of mechanized
field and office operations.

CURRENT DEVELOPMEMTS

A realization of the importance of
the manpower and output problem
has led to a number of activities, now
going on, which can be of aid to the
highway departments. The Highway
Research Board study of last fall is
being sopplemented by a derailed
technical-personnel study in six states.
In addition, the board has been getting
information from the states on their
time- and labor-saving possibilities,
with a view to pooling the informa-
tion and making it available. Prelimi-
nary results® are apparently showing
a wealth of informadon, which will
be summarized and issued as rapidly
as possible, The developments include
the following:

14 Stares report using personnel from other
disciplines with rime savings for the

34 Srates report having realigned functions
of divisions with incressed efficiency.

35 Srates report the use of mechanized pro-
cedures basic to compiling road inven-
tory and relared dam,

12 Seates rcport having mechanized pro-
cedures for traffic assignment compu-
tarions.

16 Stares report having evolved rule-of-
thumb methods for quick evaluation of
alternate roures.

10 States repore having  developed high-
speed computer methods for derermin-
ing yardage for earthwork or for
drainage structures.

34 States report having replaced bridge
computations by use of tabular data.

4 States report having developed new
methods in final cross-sectioning.
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19 Stares report having modified specifica-
tions to simplify methods of measuring
TEEITES.

0 Stares report having developed short cues
in routine materials testing.

16 Stares report having developed short cots
in rraffic field studies.

To supplement the research on
time- and labor-saving methods and to
fill in the gaps in knowledge which
will permit a general appraisal of the
manpower problem, a committee of
the Highway Division of the Ameri-
can Society of Civil Engineers, under
the chairmanship of Carl Frits, and
supported by the Automotive Safety
Foundation of Washington, D, C., has
been working in recent months and
should be able o give some detailed
information later.

The use of high speed computers
has found important application in
many fields of industry. A special
study to derermine the nse and ap-
plicability of several schemes of such
computational methods is being made
in the U. 5. Bureau of Public Roads.

SUMMARY COMMEMT

The increasing tempo of highway
development, and the prospects of still
further increase in the years ahead,
highlights the problem of manpower
required to perform highway engi-
neering functions. It is unlikely that
the demands can be fully met by re-
cruitment of additional, experienced,
professional highway engineers or by
new engincering graduates, whose
numbers will remain inadequare for at
least the next few years. This situation,
in turn, highlights the need for in-
creasing the output of highway engi-
neering organizations by artention to
berter utilization of the existing pool
of engineering manpower and by the
use of time and professional labor-
saving devices, procedures, and tech-
nigues.

No single course of action, no one
personnel or methodological change
is likely to solve our manpower prob-
lems. But many procedures are being
developed, and we can be confident
that they will include the basis for
the handling of increased highway
programs.
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HIGHWAY ENGINEER TRAINEE
EXAMINATIONS ARE CALLED

The United States Civil Service
Commission has announced an exami-
nation for Highway Engineer Trainee
positions paying $3,415 and $4,345 a
vear, in the Bureau of Public Roads
located throughout the Unired Stares.

To qualify, applicants must have
completed their third or fourth year
of a professional engineering curricu-
lum in civil engineering (or expect to
complete such study by Seprember 30,
1956}, or they must have had ar least
four years of progressive experience
in civil engineering. A written test
will be given.

Further information and application
forms may be obtained at many post
offices throughout the country, or
from the U. S. Civil Service Commis-
sion, Washington 25, D. C. Applica-
tions must be filed with the Board of
U. 8. Civil Service Examiners, Burean
of Public Roads, Department of Com-
merce, Washington 25, D, C. They
must be received, or postmarked, not
later than January 24, 1956,

DOOR TO MEXICO
More auromobiles enter Mexico
from the United States by way of
Laredo, Texas, than any other point
of entry. Some 30,000 cars entered
through Laredo during the first seven
months of 19535,
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ENGINEER'S WIFE WRITES ABOUT JUNGLE ROAD BUILDING

We have been here in Cochabamba
four months—time has gone by on
wings, We love it here. Cochabamba
is an enchanting city with its red riled
roofs, pink churches, and blue skies.
The city cuddles against a grand range
of mountains, one of which, El Ne-
vado, is snow-garbed all year. One
hears the chiming of bells all day long
as we have many venerable old
churches. Our climate comes straight
from Heaven.

We have had some wonderful trips,
by aotomobile, throughour this coun-
try—the traveling is far different than
in the States. Here one really pioneers
the road. We took a safri (1 call it
thar) into the Pondi Jungle, which
was thrilling. We left in a pick-up
truck with a power wagon following
carrving fuel, spare parts, and two
extra drivers—one never travels here
with less than two cars. We were mak-
ing a trek to the Yacapani River—Bud
had to scout a road job which the Bo-
livian government wants buile, We
made our own trail, hacking our way
along, Since bridges are unheard of
here and Bolivia is threaded with riv-
ers we spent a great deal of our time
being towed through water. The jun-
gle was wonderful: strange birds, and
hundreds of bright yvellow chattering
monkeys. We were met by suspicious
Indians peeking out of the foliage, all
carrying knives and bow and arrows,
They were apparently as afraid of us
as we were of them; even so we did
not tey o overstay our welcome,
getting out of there in short tme.

This week Bud took Mary and me
with him into the Caroni and ChaCha
Jungle country, The company is
building a road into this area for the
purpose of constructing a power plant
and dam to supply more electrical
power to Bolivia. We really saw rural
life here and many of the small vil-
lages—poor, poor peogle. We left here
at & in the morning and started ascend-
ing, a steady climb for four hours;
just one long looping, winding trail
up the mountain—on one side the
mountain and on the other a tremen-
dous gorge; thousands of feet below a

and Public Works

The many friends of Donald (Bud)
Hall in the Division of Highways
and the highway confracting indus-
try in the West may be interested
in the accompanying letter to “Cali-
farnia Highways and Public Works"
frem his wife, Maxine. Hall is locat-
ing a rood through jungle country
for the Bolivian Governmenf. —
Editor.

small speck of a river flowing along.
Such wvistas, such magnificent country,
make one feel so insignificant. On
many of the switchbacks the front end
of our car appeared to be suspended
into space; | closed my eyes and
prayed for everyone. At one point
we walked down rthe side of a moun-
rain to see a falls which rushes and
tumbles down a sheer rock cliff for
2,000 feet—the noise alone is frighten-
ing. 1 had considerable trouble making
the climb back up the mountain, was
panting like a cred old dog. The
young man with us was trying to help
me and kept saying “breathe slowly
and through your nose or else you
will catch a terrible cold.”

“Look, | don't care how in the heck
I breathe, just give me some air or
else some wings for my feet!" 1 finally
said. We were at an alomde of 11,400
feet—the air is very thin and cold, just
not any oxygen. Well, 1 saw the falls.
After some hours of touring we
started down into the jungle, sudden
change of scenery from the bleak
Andean Mountains into this rich
green growth, We had our picnic
lunch in a mahogany grove—sand-
wiches, pickles, cake, and tea with
eognac—such fun. On our return trip
we smpped at the company camp,
which is pcn_h&d out on a rock ledge
overlooking a river and fertile green
valley, bleak and windswept spot.
Here we were served black, syrupy
Bolivian coffee. The first sip guaran-
tees to roll the head right off vour
shoulders. Our return rrip was a fast
one as it was all down hill.

So many amusing things happen
here. Bud noticed the other morning

that his driver, George, was wearing
glasses for the first time, so he asked
him about them. George said: “Since
the Senor Hall wears glasses | thought
I would wear them and look more im-
portant,”

Bud said: *1 hope he can see out of
them and not be drving us over a
cliff.” These peaple are very child-like
in many ways.

We have two wonderful girls work-
ing for us—my cook is only 17 years
old but what a fine responsible child.
I was forced into 4 situation about
two weeks ago, where I had to call
Emma and ask her if she could have
dinner for 10 people instead of the
usual three—to be ready to serve
within two hours. | returned to the
house a half-hour ahead of our “un-
planned” company, to find the table
set beaudfully with a lovely flower
arrangement, everything under con-
trol in the kitchen, We served 14 peo-
ple withour any confusion all because
of Emma. I might add it was delicious
food, even to hot rolls and a pie made
all in that short time. The Indians
working for one are very anxious to
show-off, so will kill themselves doing
everything perfectly. | shall be one
spoiled “witch” when we return to the
States—all we do is dress ourselves.

Last Sunday we were guests at a
Bolivian luncheon party, starting at
12.30 and lasting untl 5, We ate and
drank until 1 thought T'd collapse.
After the lunch we were invited over
to some friends for dinner and cards.
Bud and 1 left around midnight,
headed for bed, but some of our
friends decided the Halls was a fine
place in which to “party it up.” We
finally fell into bed at 4.30 Monday
morning. We have had a phonograph-
radio console loaned to us with a won-
derful collection of recordings. Our
guests were showing us all the Bo-
livian folk dances, lovely but very ac-
tive, [t was fun.

Mary (the Hall's daughter) is with
us, which is wonderful for me as Bud
is away a great deal of the time. She
arrived on the plane wearing four full
petticoats, which were too big to pack,

. » Continved on poge &4
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FIME SERVICE
BraerLey 4, CALIFORNIA
Me. Kenwera C. Avams, Editor

Dear Mg. Apanis: About two years
ago I asked you to send California
Highways and Public Works to our
son, Harry L. Poctol, who was then
in Korea. You will be pleased to hear
his reaction to the fine service vou
gave,

When he remurned from Korea, we
took him around to see the various
freeway developments, and he told us
he knew about these things; he had
seen them in your magazine, and it
was “a great comfort” to have it come
to him so far from home.

Sincerely yours,

Laura Lee Porrown
{Mrs, Charles A, Porrol) -

AVID READER

MYRON 5 WALL
Son Froncises 4

K. C. Apams, Editor

Dear Me. Apams: 1 would not be
without California Highways and
Public Works. Every copy 1 have
goes to my son who was raised in
California and now lives in New York,

Faithfully yours,
M. 5. WaL

GLAD YOU LIKE IT

California Highways and

Public Waorks

Dear Sie: My husband and I deeply
appreciate receiving California High-
ways and Public Works. May we con-
gratulate you for an interesting, well-
edited, and informative magazine.

Sincerely yours,

WiLaa B, ANperson
{Mrs. Jack C. Anderson)
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SOURCE OF INFORMATION
Mr. K. C. Apans, Editor

Dear Mg, Apams: As we are sure
vou will appreciate, California High-
ways and Public Works 15 a most val-
uable source of information and refer-
ence to this department, in particular,

We believe that withour question,
it is the finest magazine of its type to
be published anywhere.

Yours very sincerely,
CALIFORNIA STATE AUTOMOBILE
ASSOCIATION

C. H. A. Duke, Manager
Touring Bureau

ANOTHER LETTER OF THANMNKS
Ancwiw, CALIFORNTA

Califormia Highuways and
Public Works

GenTLEmEN: California Highways
and Public Works is a really fine pub-
lication, and one of which we Cali-
fornians can be proud.

We get great pleasure from irs
pages and considerable information,
and we thank you for all our past
IS511ES.

Very sincerely,
Noan FE. Pavniy

PROUD OF HIGHWAYS

Pasabena
K. C. Apants, Editor
Dear Sme: The magazine is enjoyed
very much by our family. While we
are not engineering people we do a
lot of traveling in the State. We are
proud to show our eastern friends aur
wonderful roads.
Very truly yours,
W. K. Jarrro

ARTICLES INTERESTING

Arcapra
Mi. K. C. Anangs, Editor

Sir: It has been a real pleasure to
receive your fine magazine for the
past two years, From the pages of this
publication a greater appreciation of
California highways has been gained,
I am certain, | know, that it has led
to my investigating more of Califor-
nia's highways as well as using the
primary routes of travel more to ad-
vantage., The articles on construction
of freeways, costs and award of con-
tracts are very interesting to me as [
am engaged in construction work.

After 1 have read your magazine |
send it on to England where it goes
to some friends and thence to the local
road council in Bucks County.

I look forward to your magazine
every two months with relish and
hope to receive it for many years.
Best wishes.

Sincerely yours,
Janes E. CoasweLL

KEEPS POSTED

Los ANGELES
K. C. Apams, Ediror

Dear Siw: Again may [ express my
extreme gratification for having the
magazine, It keeps me posted on my
state highway situnation as well as in
my work with design of freeways for
the City of Los Angeles.

I can chinle of nothing that should
be added to or raken away from the
publication.

Thanking you again.

Dox E. Fisuer
Street and Freeway
Design Division

California Highways



THANKS FROM YREKA
CHAMBER OF COMMERCE OF YREKA

Mgr. K. C. Apams, Editor

Dear Mr. Apams: 1 would at this
time like to express our appreciation
for vour fine work in the magazine,
Up here where distances are grearer
herween towns, highways are of prime
importance. Your published study on
Camarillo is one that will be saved for
future reference as the time will come
when some of the towns in this area
will be bypassed.

Thanks again.

Sincerelv yours,

Harny CrEBRIN
Secretary-Manager

FROM AN EDITOR
Dear BroTaer Eprmor:

| appreciare vour California High-
ways and Public Works very highly.
When 1 finish reading them 1 pass
them on to others.

I regard the publication as a signal
public service. It gives information
freely on where our money is spent
and we can look the work over and
form our own opinion as the benefits
show up.

Eowix F, Jacksow
Editor and Business Manager
Engincers Hall News

ENJOYS STATE HIGHWAYS
BERKELEY
Califormia Highways and
Public Works
Sacramento, California

GentrLEmEN: Have been reading
the Califernin Highways and Public
Warks publication for the past few
vears with interest and have enjoved
keeping abreast of the development
throughout the State. T have been
traveling throughout the Stare rather
regularly and certainly do enjoy our
fine highway system and its develop-
ment,

It therefore gives me pleasure to
express my appreciation for the fine
work your body is dding and for the
privilege of reading your publication
from time to time as it reaches my
home.

Very truly,
H. H. GLessNER

and Public Works

AN ENGIMEER WRITES
ManHATTAN BrACH

California Highways and
Public Works

Genrtiemen: | find your magazine
to be not only very interesting but
also very instructive. 1 have always
been greatly interested in this publi-
cation as roads or highways have oc-
cupied my attention for a long time,
I was a draftsman and then a chief of
party with the former Los Angeles
County Highway Commission from
November, 1909, to the latter part of
January, 1911, Arthur Loder was
chief engineer and 8, V. Cortelyou
was office engineer,

Sincerely,
E. L. Youwa

MAGAZINE HELPFUL

California Highways and

Public Warks

Genteemesn; We have found vour
magazine very helpful in our work,
and think it is most informative and
beautifully prepared. Thanks wvery
cordially.

Yours very truly,

TorreLaaer & TorputTT
Rearty Co.
By H. E. Torsutr

LIKES MAGAZINE

Laguxa Bracu
Me. K. C. Apans

DEear Swr: California Highways and
Public Works is the most interesting
magazine | receive, and we subscribe
to several.

The last edition was very fine (as
are all of them), as it dealt with our
Santa Ana Freeway “close to home.”

Want vou to know how much |
appreciate your sending me the pub-
lication,

Sincerely vours,
WiLL Hoeg

THAT'S A LOT
America’s 58,000,000 cars, trucks
and busses consume an average of
more than 120,000,000 gallons of gaso-
line each day, reports the California
State Auromobile Association.

REMINISCING
Arascapero, CALIFORNIA
Mgr. Kennern C. Apams, Editor

Dear Sik: One of my neighbors
loaned me a couple of copies of vour
wonderful magazine.

I have read every article in both of
them and think they are very fine.
The one about the new double bridge
across Carquinez Strait was very inter-
esting to me. At the time the first
hridge was opened in 1926 1 drove the
first bus load of passengers over on
the eastern trip to Salt Lake for the
old Yelloway Stages.

I am an old freight and bus driver—
having started to drive in California in
1917 over all the old grades—San Juan,
Cuesta, Grapevine, Donner Summir,
Peach Tree, Santa Croz and Lakeport,
to name a few. | can appreciate whar
this State has done for the motorist in
the wayv of modern grades and free-
WAYS,

At 741 am still driving and as T live
on US 101, 1 drive a few miles on thar
highway every day. It is a lot diff-
erent than when I drove over this
same highway for the old Pickwick
Stages as it was a two-lane, 18-foot
road then.

At times T get to reminiscing over
the old means of San Francisco bay
rransportation; the old  Broadway
ferry to Oakland and ferry to Sausa-
lito and across from Point Richmond;
the old drag over San Juan Grade, full
truck and two trailers in low gear all
the way and no brakes on either
trailer. Do the drivers of today with
modern equipment and freeways and
easy grades really appreciate what
California has done for the motoring
public?

This is myv thank vou to the Divi-
sion of Highways and the Department
of Public Waorks,

Very respectfully,
Frang H. Grirri

THE DANGEROUS FEW

There's a small minority of drivers
who don't seem to be able to drive
according to common sense rules
They zoom in and out of traffic, tak-
ing chances right and left. The only
protection against them is to be con-
stantly alert and give them a wide
berth,
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FINDINGS

Confinved from poge 55 . . .

1. Aggregates processed to have a
sedimentation value of 3 produced
cancrete having 18 percent greater
flexural strangth, 14 percent greater
compressive strength and 19 per-
cent lower drying shrinkage than
did those processed to o sedimenta-
tion value of é.
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greater than 3, This maximuam value
was selected as a practical compro-
mise berween the desire for highest
quality and the problems of manufac-
turing.

SUMMARY

The sand equivalent test and the sedi-
mentation test furnish indexes of the
guantity and activity of clay in aggre-
gates that could not be obtained by other
test procedures. These tests appear to be
the only ropid ones presently available
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LEFT—Relationship between sedimentation value and strength, RIGHT —Rolafienship hetween
sadimentotion value and drying shrinkeage.

2. lf o pit-run ocggregote having o
sedimentation value of 12 is washed
to o sedimentation value of & the
improvemant in quality is only ane-
half of that potentially available
by processing to a sedimentation
value of 3.

The Standard Specifications of the
Division of Highways require that the
sedimentation value of coarse ag-
gregate for concrete shall not be

TWO-WAY RESPONSIBILITY

Driving an automobile is a two-way
responsibility, says the California State
Auromobile Association. You must be
responsible for your own driving as
well as thar of the others, Obviously
you can’t watch all the moror vehicles
in traffic, but you owe it to yourself
and vour passengers to be constantly
alert for dangerous drivers.
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that can be used to insure that cggre-
gates are really “clean.”

Extensive fest data show the inclusion
in the specifications of o minimum sand
equivalent of B0 for fine oggregate and
o moximum sedimentation value of 5 for
coorse oggregate for portland cemeant
conerete, while requiring more tharough
processing thon formerly, results in an
improvement that is real in fts effects on
strength and mere importantly on volume
change of the resulting concrete.

NEW CAVE ROCK TUNMNEL

Construction is due to start early in
1956 on the boring of a second tunnel
through Cave Roclk at Lake Tahoe, on
U. 5. Highway 50 in Dounglas County.
Estimated cost of the project, which
will include a roadside park, is 8885 -
000, to be provided by the Federal
Government through forest highway
funds.

JUNGLE ROAD BUILDING

Confinved from page 1 .. .

and carrving a flour sifter. T had writ-
ten and told her to bring a sifter as
one cannot find anv here. She flew
from the East Coast having spent a
month with Joan at Cape Cod. When
she arrived a darge group of people
was at the airport to meer her. This
is a custom here, She received lovely
bouquers of flowers and champagne.
She likes it here as well as we do; has
met some very nice young people.

CRACK DOWN ON TRAFFIC
OFFENDERS IN SAUDI ARABIA

When they crack down on rraffic
offenders over in Saudi Arabia, they
really crack down. -

Just a few months back the govern-
ment there issued another decree to
keep the wayward mortorist in line.
According to this decree, if an acci-
dent occurs as a result of speeding and
negligence, but no one is killed in the
accident, the offending driver is im-
prisoned for one vear and has his li-
cense taken away. If anvone is killed
in the accident, the offending driver
has to be summarily executed.

Since the passing of this decree,
points out the Narional Auromobile
Club, drivers in Saudi Arabia have
heen conspicuously sober and sedare.
Some of them have even pur the car
away in the garage and hung the key
up on a high place by the door,

THANK YOuU
Los ANGELFS

Dear Mr. Apams; We continue to
appreciate your wonderful publication
more and more as the vears go by.
The September-October number just
came today and is so very good. Thart
cover is grand enough to frame,

We also appreciate the splendid
freeway pictures you have fearured
recently, and for several vears for that
matter, inasmuch as we live right on
Pasadena Freeway and have been con-
stant users since January, 1940,

We have been a research and plan-
ning enginer for nearly 40 years and
so appreciate these modern highways
perhaps a little more than some cid-
zens do. Frawe W, Scorr

California Highways



GOODWIN J. KNIGHT

Gavernor of Califernio

CALIFORMIA HIGHWAY COMMISSION

FRANK B. DURKEE . . Director of Public Warks
and Chairman
H. STEPHEN CHASE Sacramenfo

JAMES A. GUTHRIE, Vice Chairman
San Bernarding

ROBERT E. McCLURE | | Santa Monica
F. WALTER SANDELIN . . Ukiah
FRED W, SPEERS . . Escondido
CHESTER H. WARLOW Fresno
C. A. MAGHETTI, Secrefary . . . . . . . Dayls
T. FRED BAGSHAW . Mssistant Director
A H. HENDERSOM . Deputy Direclor
C. M. “MAK" GILLISS . Deputy Dirschor

DIVISION OF HIGHWAYS

GED. T. McCOY
State Highway Engineer, Chief of Division
1. W, VICKREY . Deputy State Highway Engineer
CHAS, E. WAITE . . Deputy Staie Highway Engineer
EARL WITHYCOMBE . Assistant State Highway Enginser
F. W. PANHORST . Assistant State Highway Engineer
1 € WOMACK Assistant State Highway Englnaar
R H. WILSOH Agsistant State Highway Enginesr
F. M HVEEM . . . Materials and Research Engineer
GED?GE HELLESDE Maintenance Enginser
'ﬂ.'IUII'E ¢« « « « o . Enginger of Design
E- M.WEBE . . . . . . . . TnafflcEngineer
MILTON HARRIS . . . . . Construction Enginaer
H. B. LA FORGE . Engineer of Federal Secondary Roads
C. E. BOVEY . Engineer of City and Cooperative Projects
EARL E. SORENSON . . . Equipment Engineer
H. L. McCARTY . . . DWica Englnesr
1. A LEGARRA . . . Planning Engineer
1. P, MURPHY . Principal Highway Ergineer
F. M. REYWOLDS . . . Principal Highway Engineer
E 1 SALDINE . Principal Highway Enginesr
A, L. ELLWOTT Bridge Engineer—Plznning
| 0. JAHLSTROM . . . Bridge Engineer—Operations
1. E. McMAHON Bridge Engineer—Southern Area
L. C. HOLLISTER Pmﬂﬂs Englnaar—l:arqumu:
E. . HIGGINS . .+ Comptrolier

Right of Woy Department
FRAME C. BALFOUR . . . Chlef Right of Way Ageni
E. F. WAGHER Dmp-ut'r Chiaf nghf of Way Agent
GEORGE 5. PINGRY . X hssistant Chiaf
R. 5. 1. PIANEIT) . Ausistani Chief
E. M. MacDORALD . hssistani Chiet
District IV
B. W, BOOKER . hasistant State Highway Engineer
District VI

P. 0. HARDING . Assistant Stale Highway Enginesr

District Engineers

ALAN 5, HART . . Disfrict {, Eureka
LW, TRASK . . District 11, Redding
A, M. MASH . District 111, Marysville
1. P. SINCLAIR Disirict IV, San Francisco
L. A WEYMOUTH District IV, San Francisco
L L. FUMK {Acting} . . . DisirictV, San Luis Obispo
W. L WELCH . . .+  District V1, Fresno
GEORGE LANGSKER . . . W Disirlcl V). Los Angales
E.T. TELFORD . , Disirict V11, Los Angeles
C.V. KANE . . Digirbed V11, San Berparding
F. E. BAXTER District [X, Bishop
JOHN G, MEYER District X, Stackton
). DEKEMA . . District X1, San Diego
HOWARD C. WODD | Bridge Enginger

5'|afa‘nwnad Toll Bridgas

DIVISION OF CONTRACTS AND
RIGHTS OF WAY

Legal
ROBERT E. REED . Chief Counsel
GEORGE C. HADLEY Assistant Chiaf
HOLLOWAY JONES . hssistant Chiaf

DIVISION OF SAN FRAMCISCO BAY
TOLL CROSS5IMGS

NORMAN C. RAAB . . Chief of Division
BEW BALALA . Principal Bridge Engineer

DIVISION OF WATER RESOURCES

HARVEY 0. BANKS
Acting Slate Engineer, Acting Chief of Division
WILLIAM L, BERRY . . . . Acfing Assisfant
State Engimesr, Water Resources lnvestiga-
fioms, Central Valley Project, Irrigation Disiricts
W G. SCHULY . Acting Assisiant State Engineer,
Sacramento River Flood Confrol Project, Su-
pervision of Safely of Dams, Sacramenfo-3an
Ioaguin Water Supervision
L C, JoPSOH . . Principal Hydraullc Engl-
naer, Water Rights and Waer Quality Investigations
MAX BOOKMAK
Principal Hydraulic Enginesr, Los Angeles Office
HEWRY HOLSINGER Principal Atformey
T. R, MERRYWEATHER hdministrafive Officer

DIVISION OF ARCHITECTURE

ANSON BOYD Slabe Archilech, Chief of Division
HUBERT 5. HUNTER . Deputy Chief of Division

ROBERT W. FORMHALS
Administeative Assistant fo Stafe Archiac

DEPARTMENT OF
PUBLIC WORKS

CALIFORNIA

SACRAMENTO,

Administrative and Fiscal Service
EARL W. HAMPTOM
Assistani $tate Archifect, Adminksirative
HENEY R. CROWLE . . Flscal Assislani
THOMAS MERET . Construction Budgets Architect
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