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Freeways In

Bay Area Network Is
More Readily Evident

-I;rf. curonicLinG of the development
of the Bay area freeway system has
followed the varied pattern of its con-
struction, From the time of the open-
ing of the first freeway section in
1947, as each small segment took form,
articles appeared in various publica-
dons describing the planning and pro-
cedures which brought rhat section
into being.

Although sometimes not apparent,
these  disconnected segments  were
part of an over-all plan. One might
well have asked why the plan was not
progressive in the sense of creating a
continuous freeway, each complered
segment extending the initial unit
toward its ultimate destination. The
answer is that priority of construction
units have followed a logical partern
predicated on elimination of the worst
deficiencies as quickly as possible
within financial limitation, It was nec-

to fit the construction program
accordingly, and hence the disjointed
aspects of the early stages.

Not until 1953, when various major
projects were completed in the imme-
diate metropalitan areas, did the plan
unfold to a point wherein it was pos-
sible to trear the completed portions
as an integrated development, Fach
vear thereafrer, it has been an inrer-
esting and pleasant task to record in
this journal the progress of the pre-
ceding year, and to outline the pro-
gram of current and future construe-
tior.

Complete System

In discussing the growth of the
area’s modern highways, one becomes
conscious that the word “freeway”
oceurs with sometimes monotonous
regularity. Actually, the goal is not
merely to build this type of facility.
The objective is to create a complete
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system of all types of highways capa-
ble of moving people and goods rap-
idly, safely and t_unf.rtmzmtlv between
concentrations of population, ar the
same time affording similar service to
dispersions along the routes, Since the
main artery of such a system is the
freeway, the name has become syn-
onymous with modern highway de-
velopment.

It would be difficult to imagine a
modern  public work upon which
more people depend than that of mo-
tor transport and the roads upon
which it operates. Affecting our daily
programs and our manner of living as
it does, it 15 to be expected that con-
flict of interests will arise in its con-
struction and in its operation, and it
follows that from such conflict will
arise criticism, In the foreground of
this criticism is the allegation that

freeways are obsolete immediately
afrer completion,

Logically, the fact that freeways
are traveled to their maximum capac-
ity is the reverse of obsolescence. It
is conclusive proof that the freeway
has accomplished its purpose, The ad-
vantages offered have drawn traffic
from congested strects and roadways,
the force of the artraction being lim-
ired only by the capacity of the facil-
ity. Pausing for a moment to reflect
upon the rise of traffic volume since
1947, when the first section was
opened, we can readily contemplate
the complete strangulation of the area
if the present freeways disappeared,
and the system was rerurned to its
pattern of that dare.

Problem of Future

Obviously, the routes presently
being constructed will not meet the
needs of the futare. It is equally ob-
vious that we should not attempt to
construct the ultimate development at
this time. To do so would seriously
delayv initial correction of the numer-
ous severe deficiencies thronghout our
highway system, Current construction
does provide for additional lanes to
be built when needed, and in one case,
that of the Eastshore Freeway south
of High Street, we are now construct-
ing the additional lanes provided for
in the original design.

However, the useful number of
lanes which can be expected to oper-
ate efficiently is limited and studies
are being made of new routes for area
traffic distribution, Complicating such
studies is the unusual geography of
the area. Separated by the waters of
the bay, the two great centers of pop-
ulation on the easterly and westerly
sides must be served by virtually two
systems, the integration of the sys-
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tems being dependent upon crossings
available. The cost and complexiry
of transbay facilities understandably
limits their construction, thus creat-
ing restrictive controls in planning a
balanced nerwork.
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MNew Maojor Routes
The year 1955 witnessed a signifi-
cant step toward the creation of new
major routes in Distriet IV. As ap-
proved by Commissioner C. D. Cur-
tiss of the U. 5 Bureau of Public

TO SACRAMENTO

Roads, the National System of Inter-
state Highways was adjusted and aug-
mented in the amounc of 135 miles in
the Bay area. These highways are
eligible for substanrial allocations of
Federal Interstate System funds under
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the terms of legislation now being
considered by rhe Congress.

Much of the routing added was al-
ready established as a part of the State
Highway System and planning for
the future development of these as
freeways is generally well advanced.

Portioms of the future freeway sys-
temn in San Francisco are included in
the addition but studies of the general
location of these routes are not com-
plete to date.

A major part of the addition is a
I15-mile circumferential route around
the San Francisco Bay area. This
route beging at the south city limits
of San Francisco and runs southeast-
erly, west and roughly parallel to US
101 (El Camino Real) then swings
easterly in the vicinity of San Jose,
veering northerly through central
Alameda County and the San Ramon
Valley in Contra Costa County to the
Marrinez-Benicia area, finally con-
necting with US 40 in Vallejo.

From San Francisco to San Jose, the
proposed route would constitute a
new highway not presently in the
State Highway System. From a con-
nection with Sign Route 17 west of
San Jose, it follows the general loca-
tion of State Sign Routes 17 and 21
as far as Benicia. A substancal por-
tion of the East Bay route is in the
planning stage, in design, or is cur-
rently under construction. The gen-
eral location of the new route is
shown on the accompanyving map. It
is apparent thereon that it will supple-
ment the services of the present Bay-
shore Freeway on the San Mareo
Peninsula as well as El Camino Real
and the various local arterials accom-
maodating both the throngh and many
of the local traffic desires. Likewise,
on the Fast Bay side, it will supple-
ment the Fastshore Freeway and
the transcontinental US 40, serving
through traffic and the expanding lo-
cal traffic of central Alameda and
Contra Costa Counties along the way.

Sixty-three Construction Projects

As of March 1, 19596, District IV had a
total of &3 construction projects under
way. Twenty-seven of these involved de-
velopment of the freeway network.

Seventy-one miles of new freeway
construction were included in the

and Public Works

work under progress. Budgeted and
not yet started are another 27 miles
of freeway improvement. After com-
pletion of the 1956-37 Fiscal Year
construction program, a total of 250
miles of freeway will be in service in
this district,

The district is currently operating
under a program of §61,647,000 for
construction and right of way in the
1955-56 Fiscal Year and §59,172,000
it the 1956-57 Fiscal Year, In addition,
contracts under way as part of the
Carquinez toll facility project amount
currently o $28,834.000, of which
$20.877.000 represents work located
in District TV,

Status of District IV freeways is
indicated on the accompanying map.
Development of this network of mod-
ern arterials of safe, convenient and
rapid transportation is becoming more
and more apparent as the fruits of
previous years of planning and en-
deavor are rapidly being transformed
from blueprints to realiries, commen-
surate with the availability of funds
for highway construction.

Highlights of Progress

Highlights of the progress of these
transformations during the past 12
months  together with mention of
projects financed bur not ver under
construction are indicared in the fol-
lowing excerpts from activities on our
various freeway roures.

BAYSHORE (JAMES LICK FREEWAY
AND SKYWAY)

Several additional units of this free-
way were placed into service during
the past 12 months.

Excepr for a short portion southerly
of Third Street which will be com-
plered in conjunction with the “open
water” fill relocation now under way
south of the city limits, all of Roure
68 within the city has now been com-
pleted as a full freeway.

Traffic now traverses this six- and
eight-lane Skyway from Third Street
near the south city limits directly
to the San Francisco-Oakland Bay
Bridge.

Skyway service is also provided wvia
a portion of the Central Freeway
along 13th Street from the Division
Street Interchange toward the Golden

CGiate Bridge, It presently terminates
at South Van Ness Avenue and Mis-
sion Strect,

The completed Skyway has already
been a boon to both intracity and in-
tercity traffic. With the completion of
the part of the Embarcadero Freeway
{rom the Bay Bridge to the Broadway
Tunnel, portions of which are now
financed or under way, effective dis-
tribution of Skyway traffic within the
downtown San Francisco area will be
accomplished.

More and more use of the Skyway
is being made for mass transit through
the scheduling of busses destined for
areas as far from downtown as Lake
Merced.

Some 110,000 vehicles traverse the
Skyway daily. All of these users are
afforded a scenic, awe-inspiring pano-
ramic view of the San Francisco sky-
line previously unseen by the multi-
tudes of vehicle users who traveled
the low level congested city streets,

The unit between Hester Avenue
and Alemany Boulevard was started
in June, 1953, and complered in
September, 1955, Contractor on this
§2,400,000 project was Charles L.
Harney, Inc. This project is rthe
southernmost part of the completed
freeway in San Francisco and has
practically eliminated the severe con-
gestion at the Third Street intersec-
tion as well as along the old Bayshore
Bonlevard during peak hours. This
will be further improved in the future
when traffic will be routed over the
Third Srreer Interchange and across
the open water fill project to the
south, This will be effected upon
completion of the latter project pres-
ently contemplated for mid-year 1957,

The 3,900,000 vt from Eighth
Street to Fourth Street which was
started in Qctober, 1953, was com-
pleted in July, 1955, This was also
constructed by Charles L. Harney,
Inc., and is 0.7 mile long.

The project from Fifth Streer to
Third Street was constructed by
Eaton and Smith ac a cost of $900,000,
This was started in May, 1954, and
completed in July, 1955. It connects
the Skyway with the San Francisco-
Oakland Bay Bridge and also will
serve as a part of the connection to
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the Embarcadero Freeway, construc-
tion of which is now under way.
CENTRAL FREEWAY
The first portion of the Central
Freeway was placed in service during
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The unit along 13th Streer from the
Division Streer Interchange to Sourh
Van Ness Avenue and Mission Street
provided Central Freeway Service o
and from rthe south. It was soarted ip
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July, 1952, and completed in March,
1955, It consisted of two conrracts,
one for the substructure and footings,
the other for the superstructure. The
unit connecting the Central Freeway
with the Skyway and Bay Bridge
was started in June, 1952, completed
in April, 1955. All three projects
amounted to one mile in length and
cost 55,000,000,

Plans are nearing completion for
the continuance of this freeway from
South Van Ness Avenue to Turk
Street, a distance of approximately 1.1
miles. Right-of-way acquisition is now
under way, This future unit, like the
rest of the Skyway, will be elevared
viaduct, bur will be a two-level facil-
ity., Three southbound lanes will be
elevated over the three northbound
lanes and all will be elevated over the
existing city street system, with most
streets remaining open.

EMBARCADERD FREEWAY

Construction of the first project on
this multilane elevated freeway was
started in May, 1955, and i5s now in
progress. This work is being per-
formed by MacDonald, Young and
Nelson, and Morrison, Knudsen Co.,
Inc., ar our estimated cost of §5,600.-
000. It is 0.9 mile long and will
provide a connection berween the
Skyway and Mission Streer ar Main
and Beale Streets. The Oakland bound
movement and the extension of the
freeway to Howard Street is esti-
mated at $2,000,000 and is now under
way under a contract with C. L. Har-
ney, Inc. Plans for the continuance of
this freeway past the Ferry Building
to Broadway are virtually complete
and it is expected that a contract will
be advertised in May of this vear
This will complete the total of 1.5
miles between the Bayshore, Bay
Bridge and Broadway. It is planned to
evenrually extend this freeway to a
connection with the Central and
Golden Gate Freeways near Lombard
Street. Studies are in the early stages
at present and the locatdon for this
furure development has not been de-
termined.

SOUTHERM FREEWAY

With virtual completion of the
Bayshore (James Lick) Freeway in

and Public Works

Jomes Lick {Bayshore) Freeway in San Francisco foward Boy Bridge; Seventh and Eighth Streef ramps in
lower venter; Fourth and Fifth Streat romps in center

San Francisco, and as the most needed
units of the Embarcadero and Central
Freeways are now in design and con-
struction stages, planning has been di-
rected to other near future segments
of the much needed integrared San
Francisco system.

To this end, preliminary reconnais-
sance studies have been completed
covering the Southern Freeway which
begins at the south city limits near
Junipero Serra Boulevard and trav-
erses generally on relocation along the
Southern Pacific Railroad roadbed
and Alemany Boulevard to the Ale-
many Interchange on the Bayshore

Freeway. This location has been pre-
sented to the public in a recent meet-
ing held for informational purposes.
The Highway Commission held a
public hearing on the proposed loca-
tion on April 6, 1956, in San Fran-
cisco,

The City of San Francisco is well
advanced with their plans for the ex-
tension of the Southern Freeway from
the Bayshore-Alemany Interchange to
a junction with the proposed South-
ern Crossing and Embarcadero Free-
way in the vicinity of Third and
Army Streets.



RIGHT—First stage of Embarcodera Freaway consfruction; Boy Bridge opproaches left.
LEFT—Embarcadera Freewoy consfruction showing connection fo Maoin ond Beale Streefs.

GOLDEN GATE FREEWAY interchange between the Golden Gare
Included in the 1956-57 Freeway  and Park Presidio Freeways ar the
Construction Program is the amount  south approach to the Golden Gare
of $3,900,000 for the revision of the  Bridge. This 1.3-mile project will add

rwo more lanes to the Golden Gare
Freeway berween the Park Presidio
Freeway and the Marina approach re-
sulting in a total of eight lanes as well

LEFT—Canstruction scene an Bayshere Freeway, looking south from Third and Bayshore Interchange in San Francisce toward Slerra Poink. RIGHT—Open water fill
for Bayshore Freeway ocross Condlestick Cave. Grading oporotisns af Slerre Paint in foreground.
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as revising the ramp connections ac-
cordingly. This project should be un-
der construction by the end of this
:FEHI'.
BAYSHORE FREEWAY, SAM MATEOQ
COUNTY

The over water fill section between
the completed freeway at Third Street
in San Francisco suutherl}r to Candle-
stick Point and across the open water
of an arm of San Francisco Bay to
Sierra Point and connecting with the
completed freeway near Butler Road,
in South San Francisco is the only
portion of the freeway remaining to
be completed between the Bay Bridge
and just north of Redwood Ciry.
With the exception of this remaining
link, construction of which is now
under way, the entire 25 miles can
now be traveled on a full six-lane free-
way to Alemany Interchange and on
eight lanes to the bridge.

When completed in 1957, this proj-
ect will afford six lanes of foll free-
way with provisions for eight lanes in
the future, The present six-lane high-
way will continue to serve adjacent
property and as an entrance into the
city.

A saving of as much as 20 minutes
of travel time in one direction will
be realized by the great number of
commuters who twice daily traverse
this route.

On the north end of this unit, con-
struction was performed by Edward
Keeble. The contract was for grading
and structures between Third Street
and Candlestick Point. This §700,000
project is 0.7 mile long, and was com-
pleted in October, 1955, Paving will
be done upon completion of the re-
maining portion of the grading and
structures of the over water fill unit.

Over Water Project

From Candlestick Point southerly,
work was previously completed on
two contracts for filling experimental
sections of embankment, displacing the
highly fluid bay mud which reaches a
maximum depth of 70 feet, The first
job extended 0.3 milé southerly from
Candlestick Point. It was performed
by Edward Keeble and amounted to
$160,000. The second experimental
fill, 0.4 mile long, was not contiguous
to the first one. It was performed far-

and Public Works

ther south in the Bay where the mud
depth was greater. This job was done
by Guy F. Atkinson and cost §860,-
(1), The fill closing the gap between
the two experimental fills was started
in April, 1955, and completed in Feb-
ruary, 1956, John Delphia performed
this 0.8-mile job ar a cost of $400,000.

Continued progress has been made
by the Guy F. Atkinson Co. over the
remaining portion of the grading and
structures in this unit of the freeway.
This work is comprised of two con-
tracts, one of which was completed in
October, 1935, Construction totals
§3,800,000.

The last project in this unit, the
paving of this 3.6-mile link in con-

tinuous freeway is included in the
1956-57 Fiscal Year construction pro-
gram and will be advertised for bids
this summer.

BAYSHORE FREEWAY, SAN MATED TO
SANTA CLARA COUNTY LINE

After this next year's construction
progress is completed, the entire Bay-
shore Freeway in San Mateo County
will have been completed. In June,
1955, the Piombo Construction Co.
completed the initial six-lane future
eight-lane freeway between 16th Ave-
nue in San Mateo and Bransten Road
near the San Carlos-Redwood Ciry
limits. This project was started in
July, 1953, and cost $4,100,000, It
eliminated many serious points  of

Bayshare Freewoy, .dw'mng wmpfnhd purhnn at Holly Street in Son l:urqu, n-nrH'fErl_p' fo San Mofeo




traffic conflice and provides inter-
change for local traffic distribution at
19th Avenue in San Mareo, East Hills-
dale Boulevard further south, Ralston
Avenue in Belmont, and Holly Street
in San Carlos,

The remaining eight miles of free-
way from Bransten Road to south of
the Santa Clara Councy line is com-
posed of four projects, Three of these
amount to $7,000,000 and are included
in the 1956-57 construction program.
Construction  will commence about
July of this year. The other projecr,
the Willow Road Interchange, is
nearing completion at a cost of ap-
proximately  §850,000, L. C. Smith
Company is contractor on this proj-

ect which started in May, 1955, It is
now in use by traffic and eliminates
the most congested intersection on the
Bayshore Highway.

SKYLINE BOULEVARD, SAM MATED-SAN
FRANCISCO COUNTIES

In December, 1954, a 2.3-mile por-
tion of expressway on Skyline Boule-
vard between Edgemar Road and Ale-
many Boulevard was placed in service.
Plans have been completed for the fu-
ture relocation for Sign Roure 1 as an
expressway from Edgemar on the
coast to connect with the Skyline
Boulevard expressway at Edgemar
Road. Actual construction is depend-
ent on availability of funds,

In ]lli}‘, ]i,.'lj-T_l;r continnation of the
EXPressway northerly of Alemany
Boulevard 1.3 miles to the south city
limits of San Francisco was started
under a contract awarded te Charles
L. Harney, Inc. This project cost ap-
proximately $350,000, Concuorrently,
also under congtruction by Charles L.
Carney for the City of San Francisco
has been the 1.0-mile portion north of
the city limits to Lake Merced Boule-
vard, also as an expressway and cost-
ing $350,000. Both projects were
opened to traffic on March 15, 1956.

These Skvline Boulevard projects
provide another major connection to
and within San Francisco from the
rapidly developing residential areas in

Willow Road Interchange on Bayshore Freeway, looking north
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U5 50 Interchange ot Foothill Bovlevard. Route 228 connection fo Eostshore Freewoy in bockgreund.

San Mateo County along the skyline
and coastal routes,

EASTSHORE FREEWAY. ALAMEDA
COUNTY

The two remaining unconstructed
projects of the Eastshore Freeway be-
tween San Jose and Oakland are now
contracted or financed. When these
projects are complered, a rotal length
of 38 miles of continuous freeway
will be in service.

The nine-mile unit from Warm
Springs to Beard Road north of Cen-
terville is included in the 1956-57 Fis-
cal Year construction program. It is
expected that this $6,000,000 initial
four-lane, future six-lane freeway will
be advertised in May, J956, with con-
struction starting in June,

The 5.8-mile portion from Beard
Road northerly to Jackson Streer in
Hayward is being constructed by
Gordon H. Ball and Ball & Simpson
ar a cost of #4,600,000, This is also

and Public Works

an initial four-lane, future six-lane
freeway. Besides interchanges at each
end of this project local traffic dis-
tribution will be provided by inter-
changes at  Alvarado-Niles Road,
Whipple and Alquire Roads, and
Tennyson Road.

Work has now started on the addi-
tion of two lanes to the existing four-
lane portion of the Eastshore Free-
way berween Route 228 and High
Streer in Oakland. Work on this §2.-
000,000 project is being done by
Fredrickson & Wartson Construction
Co. As is generally done in freeway
design, provision was made in rhe
original plans for the addition of the
two lanes in the center median width,
Provision was also made in the origi-
nal structures for rhe present expan-
sion and very little loss of original
construction s involved. The funds
which would have heen required for
the two lanes at the time of original

construction were more  effectively
used for extending the freeway fur-
ther south from Lewelling Boulevard
to Jackson Street which resulted in
considerably earlier traffic service to
the area.

The two additional Eastshore Free-
way lanes are now required in con-
junction with the completion of the
connection from the Eastshore Free-
way at Lewelling Boulevard to US
50 and Foothill Boulevard near Hay-
ward which will add more traffic to
the already heavily traveled existing
four-lane freeway, This $£2,900,000
project is 2.9 miles long and is ex-
pected to be completed in early sum-
mer of this year, The work is being
performed by Ball & Simpson, Erick-
son, Phillips and Weisherg. It is to be
a four-lane freeway.

EASTSHORE FREEWAY, DAKLAMD

The only portion of the Eastshore
Freeway in Oakland remaining to be

2



financed is the 0.9-mile unit from
Fallon Street to Market Street.

In September, 1954, Fredrickson &
Watson Construction Company, and
M & K Corporation started construct-
ing the unit from Market Street
between Fifth and Sixth Streets to
Eleventh and Cypress Srreets. This
elevated, eight-lane freeway was com-
pleted in October, 1953, and cost §1,-
700,000 for the 0.8 mile.

The remaining 1.4 miles from the
foregoing project to the distribution
structure is now under construction
in the two separate contracts with
Grove, Shepherd, Wilson & Kruge of
California ar an estimated total cost
of $8,700,000. This section will be an
eighr-lane double-deck viaduer with
opposing traffic carried on different
levels,

The $4,500,600 contract expanding
the distribution structure at the ecast
approaches to the Bay Bridge was
completed in October, 1955. This
project expanded the original struc-
ture which had been carrying a vol-
ume of 120,000 vehicles per day. The
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Dublin Inferchange lacking north; showing two-lane freeway recenfly constructed with provision for future
four lanes northerly to Cantre Coste counfy line

LEFT—Mountain Boulevard. Freeway under constriction; LaSalle Avenve Overcrossnig in center; Park Boulevard Interchange ohead. Existing strest to left fo be uli-
lized o3 frontage rood, RIGHT—Msauntain Baulevard Freeway, complefed partion to Maraga-Thornhill Intersection In foreground; construction fram Meraga.Thorn.

hill te Park Bowlevard in background.
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LEFT—East 14th Streal Interchange, losking toward Eestshore Freewoy. Through planning, development of area previded for freeway
priar ta construetion. RIGHT—Eastshore Freeway, University Avenue north.

expanded facility will now effectively
handle double the present traffic with-
out congestion. Cross weaving of traf-
fic necessitated on the original struc-
ture has been eliminared. The entire
facility is a five-level one which pro-
vides three levels of highway move-
ments on top of two levels of rail-
roads which are also separated.

North of the distribution structure
along the shore line of Berkeley and
Albany to El Cerrito Overhead the
cight-lane freeway is rapidly nearing
completion. In 1954 it was completed
from the distribution structure to
norctherly of Ashby Avenue.

From Ashby Avenue to El Cerrito
Overhead, Peter Kiewit Sons Com-
pany, who had conseructed the unit
to the south, continyed the freeway
improvement. This project cost $4.-
800,000 and was completed in Sep-
tember, 1955,

The foregoing project did not in-
clude paving and structures for the
1.6 miles between University Avenue

and Public Works

and Fl Cerrito Overhead, Stolte, Inc.,
and Gallagher & Burk, Inc., are con-
tractors for this remaining $2,250,000
job which started in January, 1953,
and which is expected to be com-
pleted in Julv, 1936,

us 40

The entire 12.5 miles from Jeffer-
son Avenue in Richmond to the new
bridge across the Carquinez Straits at
Crockerr are now under construction.
The improvement will be an initial
six-lane freeway with provision for
future eight lanes north of Richmond.
A separate and new bridge is to be
constructed  across  the Carquinez
Straits east of the existing bridge. This
bridge will provide for four lanes
of northbound rtraffic. The existing
bridge will be maintained and uvsed
for southbound lanes.

Northerly of the city limirs of Her-
cules near the Arnold Industrial Free-
way intersection, the improvement is
being financed by special toll bridge

bonds. Southerly of that point, the
project is financed from regular state
highway user funds,

From Jefferson Awvenue in Rich-
mond to County Road 24 north of
Rollingwood, Fredrickson & Watson
Construction Company and M & K
Corporaton are the contractors, Con-
struction began in November, 1954,
and it is expected that this $.8-mile
project will be completed in the fall
of 19354 ar a cost of 5,400,000,

The toll financed projects in this
districe including the bridge, a por-
ton of which is in District X, are as
follows:

Controcts Under Way :Eﬂum*;iu
Descriplion cost
M. of H. C. L., Hercules fo Crocketl Road,
il e o _ 57,829,000
Confractors—Ferry Bros, John M. Ferry,
Pater L. Ferry, L. A. and R. 5. Crow
Crockett Interchange and approach ramps. 5,090,000
Confractors—Peter Kiewit Sons Company
Carquinez Bridge substructure 5,942,000
Contractors—Masen & Hanﬁ:r. Silas Ma-
son Co., Inc. and F. & Rolandi, Jr.
Carquinez Bridge superstructure _ 5,973,000
Confractors—United States Steal Corp.
11
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UPPER—Completed portion of Eosishore Freaway

fram Market fo 10th. Remaining porfion fram 10th

te Distribufion Structure shewn laft to right in

center of photograph. LOWER—Fasishare Fresway

nartherly; Jones Avenue in foregrovnd; Hegen-
berger Rood beyond.

McCammon-Wunderlich Contract-
ing Co. are the contractors for a §7,-
400,000 project from south of County
Road 24 to the toll bridge projects
north of Arnold Industrial Freeway.
This unit is 4,9 miles in length.

An ourstanding feature of the south
approaches to the bridge is an earth
cut to be made just south of Crockert.
This cut will be 245 feet deep on cen-
ter line. Approximarely
vards will be removed. It is th
est cur ever undertaken by the C
fornia Division of Highways. Derails
of the project were covered in Mr.
Hollister's article in the January-Feb-
ruary issue of Califernia Highways
and Public Works.
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Interchanges providing local rraffic
service along the route north of
County Road 24 will be at County
Road 24 (Hilltop Drive), Appian
Way  (Maloney Road), Alhambra
Valley Road (Pinole Valley Road),
Arnold Industrial Freeway, Willow
Road, future.county road (near Tor-
mey), Crockett,

Us 50, FOOTHILL BLVD.. AND
MacARTHUR FREEWAYS

In 1954, a 1.5-mile portion of this
four-lane future six-lane freeway by-
passing Castro Valley was completed,
To the west, the 2.9-mile freeway
connection to the Eastshore Freeway
is under construction. That project
was discussed hereinbefore in con-
junction with the Fastshore Freeway.

East of Castro Vallev, a $4,600,000
project is now under construction.
This job begins west of Center Street
in Hayward and ends at the com-
pleted freeway 2.3 miles west of Dub-
lin. Peter Kiewit Sons Company is the
contractor on this project which
started in Ocrober, 1955, When this
unit is completed a continuous free-
way or expressway will be in service
for the 51 miles becween Tracy and
Oakland vin US 50 and the Eastshore
Freeway.

From Castro Valley north, another
freeway will eventually be constructed
through Oakland to the distribution
structure at the east approach to the
Bay Bridge. To this end, planning and
design are now under way, and a lo-
cation for the MacArthur Freeway
along MacArthur Boulevard berween
the distribution structure and Park
Boulevard, approximately 3.5 miles,
has been adopted by the California
Highway Commission. Acquisition of
rights of way has already commenced.

This additional freeway will serve
US 50 and adjacenr local traffic, much
of which now uses the Eastshore
Freeway as an cntrance into and
through Oakland. It will also effec-
tively serve the future heavy resi-
dential developments contemplated
through the areas sétved by this route.

< MOUNTAIN BOULEVARD

This improvement in the City of
Oakland when completed will provide
9.3 miles of full freeway from Sign

and Public Works

Route 24 near Lake Temescal follow-
ing the general route of Mounrain
Boulevard ro o connection with Foot-
hill Boulevard (US 350) near San
Leandro.

Joint Highway District No. 26 was
dissolved in July, 1954, but the County
of Alameda and City of Oakland have
agreed to continue to finance a total
af §300,000 per yvear matching a like
contribution by the State toward the
continued improvement of this free-
way through the Oakland hills.

Two projects were placed under
way on this roure during the past
year. These supplement the previously
completed portion which extends
from north of Broadway Terrace to
south of the Moraga Thornhill inter-
section, a distance of 2.3 miles,

One of the projects is being con-
structed by Charles L. Harney. It
covers the 1.3 miles berween Thorn-
hill Drive and Ascot Drive. Cost is
estimared at $1,250,000. Completion is
expected in mid-summer of this year.
Included in the project are the La
Salle Street Overcrossing and the Park
Boulevard Interchange. Provision is
made in the larter design for the con-
nection of the Shepherd Canyon Free-

way into Moraga which will juncrion
with Mountain Boulevard Freeway at
this point in the future.

The other project amounting to ap-
proximately $130,000 was the Lincoln
Avenue separation which was con-
structed by Srolte, Inc., and Gallagher
& Burk, Inc., and completed in De-
cember, 1955,

Continuation of this facility to the
south is contemplated as rapidly as
availability of state, county and ciry
contributions will permit.

OAKLAND-WALNUT CREEK-MOMUMENT

Accelerated development through
the northern half of Contra Costa
County is continuing. In the past, con-
gestion along the highways servicing
the areas had been rapidly approach-
ing a condition which could seriously
affect the continuance of this rate of
development, Marterial progress has
been made toward alleviating this
condition.

In March, 1955, a 1.2-mile section
of initial six-lane fumre eight-lane
freeway consisting principally of the
Orinda Interchange was completed by
Fredrickson & Warson Construction
Company at a cost of §1,500,000.

Route &9 Freaway through Richmond; Macdonald Inferchonge lowser center end
San Poblo Avenve Inferchange in center
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Further east a 2.8-mile Laf;
By-pass project was started in S
tember, 1955, It will result in a !u[[
freeway by-passing the town to the
north and allows the existing highway
to remain as a high standard uncon-
gested  local  arterial Hr_rrit.ing the
needs of the rapidly Iiﬂu]nq Lafay-
erre community, Work is being per-
formed by Gordon F. Ball, Construe-
tion will cost £3,300,000,

Also under construction is the
Pleasant Hill Road Interchange ar the
east end of the Lafayerte By-
This project, like the Orinda Inter-
change, will afford effective relief to
a seriously  congested  intersection,
Contractor on this §1,300,000 job is
Stolte, Inc., and Gallagher & Burk,
Inc. Completion is expecred in mid-
swmmer, [954,

From the Pleasant Hill Road Inter-
change to the vicinity of the north
city limits of Walnut Creck, plans are
nearing completion and right-of-way
acquisitions are under way. This fu-
ture unit will by-pass Walnut Creek
to the west,

Northerly of Walnut Creek from
Oakland Boulevard to 0.3 mile north
of Monument a §2,900,000 unit of the

14

-

TOP- Distribution Structure from Bay Bridge foll plare east. LOWER—Distributlen Structure in Ooklond
looking sasl; three levels of highwoy tiructure over fwa levels of roilroad.
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freeway is also under contract to
Stolte, Inc,, and Gallagher & Burlk,
Inc. This unit is a part of the recent
addition to the Interstate Highway
System. Work started in October,
1955, and is 25 percent complete.
Completion of this unit will afford
relief o the 27,000 vehicle drivers and
their passengers now using the exist-
ing two-lane highway daily.

MONUMENT-MARTINEZ-BENICIA BRIDGE

Preliminary studies have been com-
pleted for the southern approaches to
the Martinez-Benicia Bridge. Con-
struction of this freeway as a toll facil-
ity, the financing of which is in con-
junction with the Carquinez Toll
Bridge project now under way, was
authorized by the Legislature in 1932,

The legislation sanetioned a toll
facility from Arold Industrial Free-
way south of Martinez to a connec-
tion with State Highway Route 74
in Bemicia. South of Arnold Indus-
trial Freeway, the proposed facilicy
will be financed from regular state
highway funds.

Public hearings by the commission
were not deemed necessary by Contra
Costa County and the City of Mar-
tinez. The Highway Commission has
announced that in its March meeting,
adoption of the route as proposed be-
tween Route 75 north of Monument
to the Solano county line, a distance
of 7.5 miles, will be considered. The
proposed improvement is a pare of the
recent additions to  the Inrerstare
Highway System which is furcher in-
dication of the importance of this
additional major north-south regional
and interstate arterial.

WALNUT CREEK-DUBLIN

In 1955, the California Highway
Commission adopted a route for the
extension of the Central Contra Costa
Freeway System from Walnur Creek
to south of Danville. This four-lane
futare siv-lane full freeway will be on
relocation through the hillsides east
of San Ramon Credk and outside of
the beautiful Orchard Valley. Design
and right-of-way acquisition have
been in progress during the past vear.

Further south, 2.2 miles of inicial
two lanes of a futore six-lane freeway

and Public Works

were constructed between the Contra
Costa-Alameda county line to south
of US 50 at Dublin. This project was
under contract to Fredrickson & War-
son Construction Co. Tt cost §550,000
and was completed in November,
1955, Included in the contract was a
full interchange with US 50 south of
Dublin which eliminated a serious at-
grade intersection between these two
imnportant routes,

All of this route is included in the
recent additions to the Intersrate
Highway System.

DUBLIN-MISSION SAMN JOSE

Other activity on this interstate
highway route occurred in January,
1955, when the California Highway
Commission adopted a route for the
future development of a four-lane
freeway between Mission San Jose
and Sunol. Location will be along the
general location of the existing high-
way with substanrial reductions in
grade over Mission Pass. Design stud-
ies are presently under way.

LO5 GATOS-5ANTA CRUZI

Congestion relief to areas outside
of the immediate metropolitan sphere
is also underway in the Los Gatos
area. Here, a 2.1-mile freeway is heing
constructed on a th"tS’i of this criri-
cally congested city and when com-
pleted, the freeway will remove the
large volumes of through rraffic from
the local streer system thereby leav-
ing the latter for the orderly func-
tdoning of local activities.

Completed in November, 1955, was
a $370,000 contract for a bridge at
Main Street on this unit of the free-
way. The work was by Carl N. Swen-
sen Company.

Under way is the major contract
amounting to approximately $1,300,-
000 for the 2.1 miles between the side-
hill wviaduet south of the city, to
Saratoga Avenue at the northern ex-
tremities. This work is being done by

C. Smith Company. Included in
this project is a relocation of Los
Gatos Creek for a distance of 6,000
feer requiring a concrete line channel
for the entire length and a double
18-foot x 15-foot x 450-foot concrete
box culvert. Here the freeway passes

over the channel and under the Main
Street Bridge, The storms of the past
winter resulted in an approximately
$130,000 damage to the contractor’s
work on this drainage revision which
was under way at that time. This
project is expected to be completed
in midsummer.

To start soon is a connection from
the freeway easterly to a junction
with San Jose Avenue at Charles
Street, Part of this work will be
financed by the City of Los Gatos as
a cooperative project.

J\Lqumtmn of rights of way over
the remaining portion of the Sign
Route 17 Freeway to San Jose and
beyond to a connection with the Bay-
shore Freeway is accelerating so that
this freeway development can con-
tinue as rapidly as funds become
available,

In Santa Cruz, a new freeway en-
trance into the city is being provided
from existing Sign Route 17 at the
north city limits o Mission Street.
This project will provide a much
needed facility for traffic distribution
in the Santa Cruz area and is a part
of the eventual freeway from San Jose
to Santa Cruz. This project will cost
81,100,000 It is 1.2 miles long and the
contractor is the Granite Construc-
tion Company. It is expected that the
job will be completed in midsummer,
19356,

Us 161 BYPASS, 5AN JOSE AREA

A project which will improve the
existing three-lane facility to an mi-
tial four-lane future six-lane full free-
way from the present junction of US
101 Bypass and Sign Route 17 to Santa
Clara Streer is now in progress. This
project is 1.6 miles in length, and will
caost §1,800,000, The contract is being
performed by Lew Jones and Leo F,
Piazza and will eliminate the last of
the three-lane widrh north of San Jose
on this heavily traveled route,

OTHER MAJOR PROJECTS IN
SAN JOSE AREA

South of San Jose, on US 101 from
Ford Road to Llagas Creek the re-
maining three-lane sections on this
route are being eliminated by the con-
struction of a four-lane divided con-
ventional highway over this 12.7-mile
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Wortharly of new Richordson Roy Bridge under constructian

length. The contractor is Carl N,
Swensen Co., Inc., and construction
will approximate $550,000. This proj-
ert 15 now open to traffic,

On Sign Route 9 berween Lawrence
Station Road east of Bayshore Free-
way and 0.2 mile east of the San Jose-
Alviso Road, a bypass of the town of
Alviso which will be the initial con-
struction of two lanes of a future
freeway on new alignment and above
flood and tide water level is financed
and expected to be under contract
in Auogust, 1956, This project will
approximare  §1,000,000 construction
Cost,

On Sign Route 9 from .5 mile
south of McClellan Road to Route 2
the existing, narrow two-lane facilicy
with little or no shoulders is to be
widened and shoulders added as in-
terim relief prior to the future free-
way development from El Camino
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Real to Los Gatos. An amount of
320,000 is allocated for this 3.9-mile
improvement, and construction is ex-
pected to start in April, 1956,

us 101—GOLDEN GATE BRIDGE
TO SANTA ROSA

Continued progress is being made
toward the near future realization of
a completed freeway between the
Golden Gate Bridge and Santa Rosa.

The improvement of the Waldo
approach to the western end of the
Golden Garte Bridge to six-lane free-
way standards was dedicared and
opened to traffic on March 20, 1956,

Work on this four-mile facility be-
tween the bridge and Manzanita has
been accomplished in two contracts.

The Guy F. Atkinson Company
completed a §4,500.000 contract in
April, 1955, This was the major proj-
ect and covered grading, construction

of a twin bere and various separation
structures. The second contract now
practically completed and amounting
to §$1,300,000 for complering the
drainage, paving and lighting over the
project and lining the existing tunnel
was done by the A. (5. Raisch Com-
pany. The Golden Gate Bridge and
Highway District contributed $5,000.-
000 ro the total financing.

From Manzanita northerly 5.8 miles
to the Greenbrae intersection, full
freeway construction is either under
way or advertised and several bad in-
rersections are being eliminated.

A new §3,200.000 six-lane structure
is being conscrucred across Richard-
son Bay by Duncanson-Harrelson Co.
and Pacific Bridge Co. Completion is
estimated for early 1957. The existing
bridge will be removed.

Immediately northerly of the Rich-
ardson Bay Bridge job a 2.4-mile con-
tract will extend the f{reeway to 0.3
mile north of Alto and eliminate the
serious condition at the Alto intersec-
tion by providing a clover-leaf inter-
change. This project amounts to $1,-
300,000 and is being done by Dan
Caputo Company and Dan Caputo
and Edward Keeble. Efforts are di-
rected toward the compledon of this
project by the end of this year.

From the foregoing project to 0.6
mile north of the Greenbrae intersec-
tion, a distance of 3.2 miles, another
project continuing the freeway is ex-
pected to be under contract in June,
1956, The sum of $2,900,000 has been
allocated for the work which will pro-
vide a full freeway to north of Corte
Madera Creek, eliminate a serious in-
tersection at Tamalpais Drive and
connect with the stage construction
of the portion of the Greenbrae Inter-
change now underway. Most of the
grading for the future extension to
California Park Overhead will also be
done.

Greenbrae Interchange

The Greenbrae Interchange proj-
ect, amounting to §950,000, is being
constructed by Carl " N. Swenson
Company. It is expected to be com-
pleted at the end of this vear. This
project will eliminate the southbound
intersection conflict existing ar the
present intersection but another con-
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tract for the completion of the inter-
change will be required.

Included in the 1956-57 Fiscal Year
construction program is the replace-
ment of the existng bridge across
the Northwestern Pacific Railroad at
Forbes Overhead north of San Rafael,
The existing bridge is nearing the end
of its structural life. The new bridge
and approaches which will cost ap-
proximately $3500,000 for 0.8 mile is
expected to be under contract in
midsummer of 1956,

In Sonoma County, as a part of the
freeway extension bypassing the con-
gested Peraluma business district, two
sets of twin structures were completed
in April, 1955, This work cost $900,-
000 and involved structures across the
navigable channel of Peraluma Creek
and also across rthe Northwestern
Pacific Railroad. The work was done
by Erickson, Phillips and Weisherg.

The remaining worlk covering the
entire freeway development from one
mile south of Peraluma Creek to three

miles north of Cotati ar Wilfred
Crossing, a distance of 13.5 miles, con-
sists of two contracts, both of which
are being performed by Parish Bros.,
Ine,, and Carl N, Swenson, Inc. Total
constriction cost for both contracts
amonnts to §6,000,000, The southern-
most contract, including the bypass
of Petaluma, is expected to be com-
pleted in September, 1956, and the
remaining work by the end of the
year,

Farly continoation of the freeway
construction northerly to Santa Rosa
is assured with the incluision of that
five-mile project in the approved
1956-57 Fiscal Year constroction pro-
gram in the amount of §2,900,000.
Construction is expected to be under
way early this summer,

Us 101—5AN RAFAEL-RICHMOND
BRIDGE

A contract covering the develop-
ment of a two-mile portion of the
western approach to the San Rafael

Bridge is expected to be under way
in May of this vear. An item of §900,-
000 has been included in the 1956-37
Fiscal Year construction program for
the work which will provide a four-
lane freeway westerly from the bridge
to Sir Francis Drake Boulevard, One
deck of the bridge will be open to
traffic by October of this year and
this project 15 timed to provide an
adequate approach upon completon
of the four-lane bridge. It is expected
to be completed in midsummer, 1957,
Limits of the project extend nearly to
US 101, but this is primarily for the
incorporation of earthwork encoun-
tered in the initial job into the future
extension of the freeway from Sir
Francis Drake Boulevard to US 101 at
the San Quentin Wye. Present work
will include am interchange ac Sir
Francis Drake Boulevard.

MNAPA AREA

A 17-mile section of freeway on
Sign Route 37 in Napa County was

LEFT—Looking north olong Woldo opprooch fo Golden Gate Bridge. Souselite Interchange in foreground. Nofe extfensive groding required, RIGHT—Llooking south

along Waldo opproach fo Golden Gate Bridge. Mew funnel exif on left, Speacer Avenue Owvercrossing in foreground. Mote vioduct canstruchion to oveid sxlensive

fills just north of tunnel. Phelograph shows two-woy traffic on new lanes. Upon completion new lanes will serve northbound traffic and existing roodwoy on right
will carey southbaund,
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completed in November, 1955, This
project extends easterly from a point
two miles east of the Sonoma-MNapa
county line. Arthur B. Siri, Inc., was
the contractor on this $450,000 proj-
ect which constructed the initial two
lanes of a furure four-lane freeway
with right of way and access control
initially provided.

Acquisition of rights of way is now
under way for the furure develop-
ment of the 5t. Helena Highway as a
frecway from Union Station at the
north end of the Napa Bypass to
Rutherford. Construction, however,
has not been financed,

The initial two lanes of a foture
four-lane freeway are under construc-
tion between four miles north of St
Helena to Calistoga, a distance of 3.7
miles. This project is under contract
to Huntington Brothers and will cost
approximately  $350,000. Completion
of the work 15 expected by the end of
this vear. This is another instance of
the .stage constructon of a future
freeway and at the same time correct-
ing roday's deficiencies with a mini-
mum expenditure of today’s funds,
thus enabling the correction of other
deficiencies in the area earlier than
could otherwise have been financed.

COMCLUSION

Perhaps the greofest motivating foree
in the demand for improvement of high-
ways has been the consciousness of the
users themselves thot needs were out-
growing the facilities avoiloble. One has
but to become involved in slow-moving
or conflicting traffic patterns to resolve
there and then that something must be
done. In any one given situation all
motarists on the highway are invelved
and all suffer the consequence of inade-
quacy. This broad effect results in united
and cumulative demand fer relief.

Of as great, or even greater conse-
quence is the matter of safety. In contrast
with the effect of a traffic tie-up, damage
to life and property involved in an acci-
dent is restricted to individuals or small
groups. Our minds seem to have a defen-
sive shield against catastrophes which
occur obout us daily, and we persist in
our refusal to project ourselves into the
field of accident liahility. Only through
the efforts of safety councils, traffic engi-
neers and forward-loocking newspapers
and journals has the subject of safety
been kept in the foreground of public
conscience.

Fortunately, sofety, convenience and
expeditious movement are not incompat-
ible. These three elements are served
alike in fundamental freeway features.
Elimination of grade crossings, reduction

of side friction due to multiple access,
high standards of grade and alignment,
wide traffic lanes and improved signing,
have, omong numerous other features,
produced facilities which encourage safe
ond convenient travel ot maintained
speeds over long distances.

As can readily be appreciated, the re-
duction of miner accidents usually ottend-
ing vehicles traveling in the some direc-
fion, is not as impressive as the reduction
of occidents involving fatalities. It is with
the latter type that we are overwhelm-
ingly concerned. The quoting of statistics
is ordinarily unproductive, however, the
comparison of 2.15 fatal accidents per
hundred million miles of travel on free-
ways, against 8.38 like occidents for the
same distance on ordinary rural roads, is
more articulate than any descriptive
phrase.

As we work toward the creation of an
adequate netwark, we are fully aware
that freeways alone are not o complete
solution to the troffic problems, particu-
larly with respect to the movement of
commute traffic in peak hours in the
urban areas. However, we believe that
they are the heart of any transportation
pattern augmented as it may be. With
this firm conviction in mind we will con-
tinue to develop the system, confident
that each year will bring odded safety,
pleasure, utility ond convenience te public
travel in the area.

STATUS OF DISTRICT IV FREEWAY PROJECTS

March, 19586

Central Freeway; James Lick Freeway te Turk Strest_
Embarcaders Freeway; Bay Bridge to Broadway

Golden Gate Freeway; Lyon Street to Boute 56_____________ LT
Park Prosidio Freeway; Golden Gate Bridge to Falton Stroet. :

U5 1 ; Golden Gate Bridge to Lytton..

Plack Paint Cutoff; Ignacia to Sears A L B
Route 69; Routs 1 to Richmond-San Hafasl Bridge .. _________
Napa Area and Solano county line to Calistoga (portions) - - .

TS 40; El Cerrlto Overhead to Carquines Bridge ..

Armald Industrial Fresway; Hercules to Bridgehead Avenne.__

Monument-Martiner —to Salano county line
Oakland to Arnold Industrial Freeway near Obmer_ .

Mountain Blvd.; Tunnel Road near Lake Temescal to San Leandro_______ ;
Eaatshore Frmuj‘. Richmond-San Rafasl Bridge to Bayshore at San J'nne
Altamont Pass; San Lorenzo to San Joaguin county line_________.

Route 107; Route § to Walrut Creek (portions).

Pacheco Pass; 1 mile east of Bell's Station to Hnﬂ:m:l county lmu
El Camino Real; Ford Road south of San Jose to San Benito county line rpmlim:ﬂ
Four miles gouth of Davenpart to Watsonwille_ . _____

San Jose to Santa Cruz (portions)
Houte 113; Bayshore to Eastishore Froeway .

Skyline 'Bqnjzmd. Edgemar Road to Lake Hm‘nﬂ{ Buul:hrrl in Sq.n. Teancisco |

PBayshore and James Lick Freeway: Bay Bridge to Ford Road south of San }u:-u

[Mpte: Major part of 1,0 mile in Ban Franeisoo fnaneed by eity—approx- ‘ I.-

imadely $2806, 000 sonskr.)
Totals. oo

* Tncludes tetal of 5,000,000 by Golden Gate Bridge and Hizhway District

+ &R 234,000 Toll Rridge Funds in this amownt

18

o Completad projects Under contract Budgeted Right of way
r..| - e —— |expended and

nilf : . | budgeted

Miles | Const. cost | Miles | Const- cost | Miles | Const. cost |

06 .6 7.6 | 538,048,000 5.3 25,518,000 T4 23,740,000 | $32472,000

1.8 1.0 4,578,000 | 2 A B | 5,300,000

1.5 S e T 1.4 7701000 1.1 um,m | 10,544,000
1.1 S| | V—— - . 1.1 3.900,000 ... ____

2.1 1.2 1,439,600 ; SRR Moo et R | 50,000

86.8 24.3 | *13.441000 | 20.0 | *13,720000 | 8.2 6,008,000 7,665,000

7.3 0.8 LOR0.000 | .| . __. PR, TR i RETR ]

24 S R | . Rt~ | 2.1 BO0,000 | 483,000

7.8 14.2 2,215,000 2.7 G6O,000 — 1,619,000

13.6 |.__. a01,000 | 11,7 | T41,708,000 b ‘ 5,666,000

%0 14,7 4,672,000 | 40,000 T 1,196,000

T.4 SN, i R SR R ey B ool (e iEReR i

: 19.8 | 8.1 | 1099000 | 6.7 | T.846,000 9 e | 8,530,000
5.3 i.1 11,408,000 1.3 11,617,000 1.0 1900,000 | 11,125,000

52.7 26.5 35,799,000 2.3 17,687,000 9.0 8,785,000 | 21,435,000

33.6 | 96.3 6,080,000 7.3 7,465,000 it 6,220,000

1g.1 1.1 BBO000 | . | Eic 759,000

5.3 5.3 1,286,000 | .. ... _. PRI B 13,000

5.8 5.8 el it gl Bd6, 000

.................. 1.0 7.7 2,740,000 1.3 1085000 (._______|-___________| 2548,000
R T iy 19.9 1.8 1,339,000 3.0 1,736,000 0.4 240,000 | 6,367,000
BE |...... i o P el i ] Ri 610,000 99,000

3.9 3.9 1,326,000 i - . — To4, 000

418.7 | 167.4 |2119,675,000 | 63,8 |[8108 1#5.“‘ 31.4 231,463,000 3114,8679,000

1 teelndes City of Oakland apd Alameda Commty eonfrilistione.

California Highways



Waldo Project

WTH aLL branches of the armed
services participating, the Redwood
Empire Association staged a spectacu-
lar dedication of the new Golden Gate
Bridge Freeway celebrating the open-
ing on March 20 of the additional
westerly freeway tunnel just to the
north of the Golden Gare Bridge.

Many dignitaries from the Red-
wood Empire counties, federal and
state officials, headed by Licurenant
Governor Harold J. Powers, Director
of Public Worlss Frank B. Durkee,
George T. McCoy, State Highway
Engineer, B. W. Booker, Assistant
State Highway Engineer, Secretary
of State Frank M. Jordan and Chelso
Magherti, Secretary of the Highway
Commission, participated in the dedi-
cation. Bands from the 6th Army with
headquarters ar San Francisco, and
the Hamileon Air Force provided
stirring music for the occasion. Jet
hombers from the 349th  Fighter
Bomber Wing broke the barrier in
the air above the tunnels while a 49-
ton army tank crashed through the
barrier on the ground to the accom-
paniment of salutes from a batrery of
ArMmy Cannon.

Vice President Dan E. London of
the Golden Gate Bridge and Highwav
District acred as master of ceremonies,
assisted by Committee Chairmen
Thomas P. Ludcke and Ted Huggins,
Among the speakers were Powers,
Durkee, McCoy, Highway Commis-
sioners James A. Guthrie, San Bernar-
dino; H. Stephen Chase, San Francisco;
Robert E. MeClure, Santa Monica,
and Robert L. Bishop, Santa Rosa,
former Highway Commissioner Wal-
ter Sandelin, Ukiah; Reed W. Rahin-
son, President of the Redwood Em-
pire Association, Georle P. Anderson,
President, and James Adam, General
Manager, of the Golden Gare Bridge.
Sydney Kesser represented Mayor
George ]. Christopher of San Fran-
cisco.

and Public Works
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At the conclusion of the celebra-
tion an auto caravan took officials and
guests to Bermuda Palms in San Rafael
for luncheon. State officials and high-
way Commissioners went on to Santa
Rosa where Commissioner Bishop was
guest of honor at a civic dinner spon-
sored by the Chamber of Commerce.
Bishop is the newest member of the
highway commission, recently ap-
pointed by Governor Knight.

The very successful celebration was
organized by Clyde Edmondson, gen-
eral manager of the Redwood Empire
Association and his staff.

Financing of the new unit of rhe
Empire's $400,000,000 system of all-
year highways is being done largely
by the Golden Gate Bridge and High-
way District, which is participating
to the extent of 35,000,000, The re-
maining §750,000 is from the Srate
Highway Fund.

Some 2,000,000 cubic yards of earth
were used for fills on the freeway.
Engineers of the State Division of
Highways estimate that it would re-
quire 300 trains, each with 100 cars,
to transport that quantity of dirt,

Golden Gate Bridge
Freeway Is Opened

Huge Fills

Earth for the fills was obtained
from excavations of the widened free-
way, the borings of the new tunnel
and from rhe sizable mound that re-
mained at the north end of the Golden
Garte Bridge afrer the original ap-
proach was built. Earth and rock
from the mound was also used, after
a special trearment, as a new base for
the recondinioned original approach.

The A. G. Raisch Co., San Rafael,
which had a $1,320,000 contract for
relining the new tunnel, recondition-
ing the old tunnel and the final pav-
ing of the new and old approaches,
subeontracted the tiling work to the
Mills and Hinz Tile Co., San Fran-
cisco, and the Rigney Tile Co., Oak-
land.

Some 120,000 square feet of clincher-
baclk tile was used in fully tling the
new 1,000-foot tunnel and partally
tiling the original tannel. Tile for the
job was made by Gladding McBean
and Co., San Franeisco, the only firm
on the Pacific Coast to make this tvpe
of tile,

Titing of Tunnel

The subcontractors employed 21
tile setters and 21 helpers on the tun-
nel jobs which required three and a
half months to complere and which
cost $150,000,

The tile setters worked from an
especially-built  scaffold on  wheels
which permirted them easy access to
all points of the tunnel arches, Tiling
on the old tunnel extends wpward
four and a half feet. Above this tiling
is a network of pipes designed rto
take care of leakage. A strip of tiling
17 inches wide extends along the two
strings of tunnel lights in the old tun-
nel to permit an easy tie-in if it is de-
cided to complere the tiling at some
furure dare.

Traffic No Longer Impeded

With the completion of the project,
traffic over what was known as Waldo
Grade no longer will be impeded
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greatly by slow-moving vehicles. En-
gineers of the State Division of High-
ways say that the six-lane freeway
will assure a much smoother flow of
raffic up the grade and will, addi-
ronally, increase the safety factor for
motorists,

The new tunnel, which cost §1.-
750,000 and which has been handling
two-way traffic pending recondition-
ing of the old runnel and approach,
will accept only northbound traffic
with the reopening of the old runnel.
However, the full capacity of traffic
fow will not be immediately utilized,
for the pavement in the easterly tun-
nel will be resurfaced lane by lane.

The original four-lane approach,
which handled two-way traffic and
which now is converted into a three-
lane artery for southbound traffic,
was opened in 1937, The original ap-
proach was built at a cost of §1,226,-
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UPPER—Aerial view of fwin tunnels looking norfherly, showing Golden Gate Bridge Freeway oz it emerges
fram north portol. LOWER—Army fank crashes through barrier, signalizing freewoy opening on March 20.
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130, exclusive of the old tunnel which
cost an additional $630,344.

The old and new approaches which
now combine to form the Golden
Gate Freeway have a total cost of
more than §8,000,000. Thus the four
miles of highways, including the twin
tunnels, cost an average of $2,000,000
per mile to build. The freeway ex-
tends from the northern end of
Golden Gare Bridge to a point a short
distance beyond the bottom of the
Waldo Grade.

Two Viaducts Built

The greatest fill on the new free-
way was made near the crest of the
grade, where 500,000 cubic yards of
carth were dumped to provide a foun-
dation for the widened highway. As
the fll was built upward, it was
tamped repeatedly with sheeps-foot
rollers to settle the earth. A 50-ton
roller was vsed to pack solid the top
few feer of the fill to make a firm
base for the highway.

Another substantial chunk of earth,
about 242,000 cubic yards, was needed
for the fill in the canyon where the
Fort Cronkhite tunnel was extended
108 feer in arder that the added foor-
age might be built up to accommo-
date the widened highway at this
point,

Just to the north of the tunnel, it
W45 Necessary to construct two via-
ducts over which the northbound
lanes of the freeway pass. Engineers
pointed out the terrain at this point
was too steep for a fill,

As a safety measure, the north and
southbound traffic lanes have a me-
dian dividing strip extending from the
northern end of the Golden Garte
Bridge to the bottom of Waldo Grade.
The strip ranges in width from 6 to
16 feer and is six inches high at the
curb. Additionally, there are guard
rails, made of metal plate, at points of
potential danger,

Work on the most vital eraffic link
with the Redwood, Empire—the §35,-
000,000 Golden Gare Bridge—began
about 23 years ago, on January 4,
1933, The bridge was opened to pedes-
trian trafic on May 27, 1937, and a
day later to vehicular traffic.

and Public Works

Employees Receive Twenty-five-year Awards

Employees of the Division of Highways who beeame eligible for 25-vear
awards during December, 1955, and January-Febroary, 1956, are:

1
Total sarvice | Tolal service
Mame ¥m. Mos, Davs Mame | ¥ Mos,
ELMGIBELE O ELIGIBLE ON
December 31, 1955 Jamwary 31, 1956
Drintrict M Dstrict Wil
Stout, Willlam C,...... .-, ... £5 Q 2B Wakeheld, Allen M., .. T i o k|
Dristrict IV District Wil |
Dake, Fred_ ... .. —ee.-| BB [y 15 [enny, Earl T, - o t
Uayd, John J_ . ... ] RS 0 7
Dristrict W1l
Harrls, Paal M., | 25 Q 16 || Dibstrict X
Dilserict 1% [ prita T"T A i -
b vi
Holt, Hernan. . e o e aiein Louis
Cental OF| 'tl, | a
B-turngm. Wul:er ML, ceeo| B8 [u} 1 E‘ 3 Jﬂ = EB
Kerri, Gurne B.. e 25 Q P Ceniral Offica
Balksur, Frank C........ Y 25 0 o0
Shee 2
sung, Homer.. canei iaabaa| R a 30 ELIGIELE OM |
artal February 29, 1956
Hesdanm H.,mff Ha St v 25 0 29
DHisteict 1
Depariment of Public Werks Snock, Eari V.. 25 o 14
Division of Contracks & W Disbaict
Wance, Mable A.. ' §5 0 2o Lmr.'r Guh.m w | 25 o
wharrill, Faul b - T
Diistriet W1
ELMGIBLE OM Miller, Scott, . .. 25 Q 15
January 31, 1956 E.elm, Jshn .. : 25 o 13
District | Distriet Vil
Paul, Bertim Lerow. . ..oovnvccnn. .| 25 o 16 “eraes, Raymand .&ugug s i) o] L]
Dﬁ:ﬁ v Walsh, Jeseph F.... | B8 o &
i, Dewitt DL ow oo iiaian 25 u} o= District X
Greene, Clifton Foio oo javinvie,.| 25 o 20 Danieh, James Bo. ... | 25 o 4
Dristrlet W Disdriet X1
Lessett, Theadare. .. ovovvenvan.| 25 o 2 Elliott, denes Bo..oooo ..o o 880 15

The six-lane bridge, now meshing
with the six-lane freeway, was de-
signed to accommodate more than
283,000 automobiles for a  24-hour
day, and an estimated 70,000,000 aoto-
mobiles and 6,000,000 trucks annually.

In 1936, vehicular traffic between
San Francisco and Marin County was
1,654,741; these vehicles were trans-
ported by ferryboat. Tn 1947, some 10
vears after the Golden Gate Bridge
was in operation, vehicular traffic had
climbed to 7,816,147, In 1955, the ve-
hieular count was 13,952,329,

An all-time high in Golden Garte
Bridge traffic is anticipated in 1956 as
the population of the Redwood Em-
pire continues to mount and the in-
flux of vourists increases. The growth
of rraffic over the bridge 15 reflecred
in the figures for January when 1,036,
594 vehicles crossed the span, an in-
crease of 72,630 over the same month
in 1955,

KIND WORDS FROM MRS. HYATT
34634 Brockway Court
Sacramento 18, California
Dearn Mr. Apams:

Your Janovary-February, 1956, copy
of Public Works magazine is a price-
less document — wonderful reporting
of a terrible tragedy. You and your
assistants can be congratulated, as can
the State of California, for the heroic
work done by the Public Works men.

Sincerely,

Devra Garst Hyarr
(Mrs. Edward Hyatt)

During the 1954-55 Fiscal Year 20
grade crossings on state highways
were closed or abandoned by changes
in highway alignment, construction of
grade separations or abandonment of
railroad tracks, and three new grade
crossings were opened, making a total
of 832 such crossings on state high-
ways on June 30, 1955.
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Fxit Bottleneck

By K. B. STONE, Resident Engineer

-I:lE reconsTRUCTION and widening of
L. S. Highway 60, Riverside County’s
“Main Street,” was brought one step
nearer to completion with the formal
opening of the j.2-mile highway
through what is locally known as the
“Moreno Badlands.” Dedication cere-
monies at the juncrion of U. S. High-
way 60 and Stare Sign Route 79 on
February 16, 1956, officially opened

the newly completed section to pub-
le travel. Amid hills whitened by an
overnight snowfall of two inches,
Lieutenant Governor Hareld ]J.
Powers cutr the unigue ribbon, made
up of a chain of Riverside County’s
principal agricultural produce. Assem-
blyman Lee M. Backstrand of River-
side acted as master of ceremonies.
The combined bands from Banning

New Highway Through Badlands
In Riverside County Completed

and  Beaumone I?Iigh Schools inter-
spersed the speeches with excellent
musical numbers.

Oueen Scheherazade of the River-
side County Fair and National Darte
Festival did not brave the snow or
wintry blasts, which made Lieutenant
Governor Powers feel right at home,
but sent two of her camels to lead the
cavaleade, after the dedication cere-

UPPER LEFT—On left, upper and lower, ore shown phofos of rood threugh the Badlands. On right, upper and
lowar, are views of the new highway joken af the seme locotion,
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monies, to the opening of the Date
Festival at Indio. Roy F. King, Presi-
dent of the Indio Chamber of Com-
merce, acted as toastmaster for the
dignitaries at a luncheon given in their
honor.

Juck Rabbit Trail

The first road through the Badlands
was a wagon road, built back in
1895-96, which naturally snaked back
and forth through the rough terrain,
In 1913, the people of Riverside
County, aware that their future com-
mercial and agricultural progress was
highly dependent on good roads, set
up the Riverside County Highway
Commission, with W. B. Claney as
president and George M, Pearson,
then county surveyor, as engineer for
the commission. A, C. Fulmor suc-
ceeded Mr. Pearson as county sur-
veyor, and was one of the originators
of the present route.

One of the routes selected for con-
struction was a road from Moreno to
Beaumont, which became known as
the “Jack Rabbit Trail.” The road was
constructed in 1915-16, and for years
served as an important link between
the county seat and the fast-develop-
ing desert and agriculrural district to
the east. In 1923-24, the Jackrabbic
Trail was paved and immediately ex-
perienced a large increase in traffie,

Hew Route Located

In 1931, this road became part of
the state highway by legislative act,
Because of the narrowness of the trail
and its many sharp curves, it soon be-
came apparent to the State that the
road could not handle the fast-inereas-
ing traffic and the larger and heavier
trucks. Immediate steps were taken by
the State Highway Commission to
alleviate the rapidly increasing traffic
comgestion. In 1934-36, construction
of the present U. S. Highway 60 from
Box Springs Grade to Beaumont on
an entirely new location and align-
ment was started and completed. With
the later completon of improvements
to U. S. Highway 60 from the Los
Angeles County lin® to Riverside, and
by freeway improvements east of
Beaumont on U. 8. Highways 60, 70
and 99 (See U. 5 Progress by J.
Dekema, Public Weaorks, July and
Aungust, 1954), additional traffic was

and Public Works

Thase gre the Badionds through which, vpper, new highway runs and lower, looking easterly towaord summit
on old rood, showing harordous possing movement oround slow-meving fruck. The frst read through the
Bodlands was builf in 1895-96 in rugged terrain.
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diverted to this road, and a serous
bottleneck developed through the
Badlands and on to the junction of
U, S. Highway 60 wicth U. S. High-
ways 70 and 99 at Beaumont. This
congestion was further aggravated by
truck traffic, often resulting in long
lines of slow-moving cars.

Partial Access Control

By 1953, plans were pracrically
completed for the construction of 5.2
miles of four-lane highway with par-
tial control of access through the Bad-
lands. By this time the truck and bus
traffic had grown to 13 percent. The
accident rate had risen vo 4.0 accidents
per motor vehicle mile.

.. . Continved on poge 52
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UPPER—Comels leading the caveleads of the Beaumont ond Banning High School bands, and the parade

of cors. Taken af the junction of US 80 end Sign Rowie 79, LOWER—LL. Gov. Powers cutfing the wnigue

ribban ot the dedicotion, Left to right: Carl M. Davis, President, Riverside County Board of Trade; Senafar

MNelson 5. Dilwerth, Hamet; Lb. Gov. Powers; William Jenes, Chairman Riverside County Beord of Super
vhsors; Assemblyman Lee M. Backstrand, Riverside.
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Popular Roadside Business
Successful on Frontage Road

By JOHN F. KELLY, Headquarters Right of Way Agent

A UNIQUE name, attractive merchan-
dising displays, good business manage-
ment and a3 locadon along a min
highway route are the principal fac-
rors contributing to the success of a
group of roadside businesses known as
Santa Claus, along U. 5. Highway 101
in Southern California near Santa Bar-
bara.

Along every major highway the
traveling public has a choice of in-
numerable roadside businesses. Unfor-
tunately, some of these businesses turn
out to be a bad choice for the motor-
ist, In these cases, poor manacement
leaves the merchants with only the
unsuspecting public who stop by
once. Merchandising based wpon the
theory—where there is traffic, there
is business—cannot expect to succeed.

Luckily for the traveling public, all
roadside merchants are not happy
highwaymen who feel they are going
to get a certain amount of business
just because they are locarted along-
side a major highway. The successful
roadside merchants realize thar good
business is not based upon chance, but
upon sound business principles, re-
gardless of where it is located. Santa
Claus is an example of a group of
roadside businesses that has attained
suceess by treating the hichway mo-
torist as a customer who is wanted
vather than one to be exploired,

Suwecess Story

The business growth along U. S
Highway 101 at Santa Claus is a
typical American success story, and
like all success stories, it didn’t just
happen,

Santa Claus began in 1948 when
Mr. Pat McKeon acquired an orange
juice stand along the coast highway
near Carpinteria. At that time there
were several other roadside businesses
in the immediate area, but none of
them had made any special effort to
attract the highway motorist. Recog-
nizing the value of adverdsing in

and Public Works

An active and presperous looking commercial area todoy, might have bean referred to o5 o marginol road-
side development o few years ogo. Fence in left of photo seporales frenfage rood from through traffic
lanes of expressway,

building up a business, Mr. McKeon
named his juice stand Santa Claus.
The name implies good will, and has
been used as the theme for develop-
ing good public relations with the
highway motorist. Customers turning
off the highway are welcomed by a
friendly voice on a loud speaker, and
out-of-state travelers are given a spe-
cial greeting referring to their home
state. Customers leaving Santa Claus
are wished a Merry Christmas and
asked to return. All highway travelers
feel good about a friendly welcome,
particularly when they are some dis-
tance from home. They will remem-
ber this place and tell their friends to
stop at Santa Claus, This is the best
type of advertsing any merchanr can
get. Of course advertising is just one
phase of good merchandising. Cour-
tesy, service, and good merchandise ar
a fair price are essential before adver-
tising can be effective. Santa Claus

businesses have all these essenmals for
success, and the result has in effect
been Christmas throughour the year
for the owners.

Good business management made it
possible for rthe orange juice stand to
be enlarged inte a confectionery and
date shop in 1950; a western and nov-
elty shop was built in 1951; a pottery
shop added in 1953, and a cafe known
as “Santa's Kirchen™ was built in 1954,
This cafe has done so well that the
owner plans to enlarge the building
in the near furure, in order to accom-
modate an addirional 100 customers,

Santa Clous Area

Although the name Santa Claus ap-
plies only to the businesses owned by
Mr. McKeon, the name is now used
to identify all of the roadside busi-
nesses in the immediate area.

Santa Claus is contained within a
half-mile strip of land along the south-
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erly side of U. 8. Highway 101, eight
miles southeast of Santa Barbara and
one mile west of Carpinteria. The
Southern Pacific Railroad main line
tracks southerly of the highway limic
the highway frontage in this area to a
maximum depth of 150 feer.

From the standpoint of driving dis-
tances berween major cites or tourist
attracrions, the Santa Claus area is not
a location that would be considered a
logical site for the development of a
commercial area catering to the high-
way motorist. Nearby Santa Barbara
is the natural stopping place for all
travelers in this section of the Stare.
This world-famous city  offers so
many attractions to the motorist, it
seems almost inconceivable that a
group of roadside businesses, entirely
dependent upon highway patronage
for their livelihood, could succeed in
the face of such odds. Despite the com-
petition, original ideas and sound busi-
ness principles have made it possible
for the Santa Claus retail outlets to
attract so many maotorists that one of
their biggesr problems today is pro-
viding adequare parking faciliies for
their highway ecustomers.

Highway Changed

Highway frontage ar Santa Claus
had direct access into a three-lane
conventional highway until the aver-
age daily traffic on U. S, Highway
101 made it necessary for the Srate
Division of Highways, during 1953-
1954, to convert this sobstandard
highway into a four-lane divided ex-
pressway. The curve in the alignment
of the former highway made it pos-
sible to rerain that portion of the high-
wayv in front of the roadside busi-

nesses ar Santa Claus as a frontage
road. Entrances were ereated at each
end of the business area, approxi-
mately 1,500 feer apart, opening into
a grade crossing of the expressway. A
36-inch chain link fence separates the
old and the new highway to restrict
access from the expressway to the
frontage road.

Before the present highway revision
hecame necessary, Santa Claus had be-
come a popular stopping place for
motorists, During the construction of
the new highway the roadside mer-
chants were greatly concerned about
their furure. Granted, this area would
continue to have its unique name, the
merchandising displays would remain
as attractive, and management would
be unchanged; but would a location
on a frontage road, behind a fence
with restricted access from the through
traffic lanes, destroy the highway lo-
cation that formerly had been consid-
ered so important to the success of
these businesses catering entirely to
the traveling public?

Retail Business Gains

A comparison of the year before
and the year after completion of the
new highway facility in December,
1934, reveals that businesses at Santa
Claus which formerly had direct ac-
cess into the conventional highwayv
have made very sobscantial gains in
gross sales afrer being placed on the
frontage road. The source of authen-
tic information for making this com-
parison has been from the reports
made by each retail outlet to the State
Board of Equalization for the purpose
of paving state sales rax,

Those retail outlets which had not
been in existence prior to the opening
of the frontage road at Santa Claus
were not incloded in the before-and-
after comparison, although the records
revealed they were doing exception-
ally well considering the short time
the businesses hag been in operation.

Frontage Rood Favorable

Acceptance of the frontage road as
a suitable location for a retail business
catering to the needs of the highway
motorist is apparent at Santa Claus.
Three major brand service stations
have been constructed on this frone-
age road during the past year. The
success of the existing Santa Claus
business enterprises undoubtedly in-
fluenced these companies to build in
this particular area. However, the
popularity of Santa Claus could not
attract enough customers if a front-
age road were detrimental in serving
the highway trade.

The group of retail outlets ar Santa
Claus provide services needed by the
highway motorist, Rerail develop-
ments on this frontage road is an ex-
ample of the one-stop service which
will undoubtedly become the type of
roadside merchandising the motorist
will find in California as the freeway
mileage increases.

Roadside Merchant's Letter

The letter by Mr. McKeon, the
man who put this group of roadside
businesses “‘on the map,” expresses the
feeling of a merchant who developed
a successful business enterprise along
the side of a conventional highway,
and then experienced managing those

.« - Confinved on page 51

Diagram shows roadside businestes on fronfoge road of Sante Claus, Sheded liaes indicate new sxpressway.
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SANTA CLMPS(5)  GALIFORNIA, Inc.

JUNE McKEON

PAT McKEON
VICE.FRESIDCHT

SANTA CLAUS » CALIFORNIA
P. 0. BOX 488 * cARPINTERIA dJanuary 16, 1956

John F. Kelly

Headgquarters Right of Way Agent
Division of Highways
Sacramento, Califernia

Dear Sir:

The new highway has been completed in front of my businesses now
for a 1little more than a year. In this time I have been able to
make comparisons before and after. So as not to keep you in sus-
pense, I will state now that everything has been most favorable,.

4s my business grew, and especimlly the last year on the old road,
it became very apparent to me that the new highway with its turn-
offs would definitely be to my advantage. My parking problem was
becoming both diffieult and dangerocus. If you can imagine a car
moving along at approximately 45 miles an hour with other cars
following close behind on a curve having to suddenly pull off of
a three lane highway and inte a 10 foot parking space, you can
understand what I mean by dangerous. I estimate that I lost 20%
new business, and was not able to accommodate 10% of my already
established business because of this road condition.

The summer of '55 was the first season on the hew frontage road.

My fears and anxious moments were over. Not only was my parking
problem solved, but my parking area was considerably enlarged.
Customers were able to safely turn in and leisurely find a parking
space, I found that they would have a tendency to stay longer, which
meant added business for me. My records show a 50% increase over

the previous year,

Three major oil companies have now built new stations along this
strip. Property values took a sharp incline., DBusiness prospects
for the entire area brightened. All in all, the new highway was
definitely a turning point in our success, The future is laid out
for us. We can plan expansion without that fearful guestion "What
if the highway - - - - = —= - - ¥

In closing I would like to commend you on your field personnel en-
gaged in this construction work. They were without exception most
cooperative in every way - most helpful under all circumstances,

Ve erely yours,

hUS OF CALIFORNIA, INC.
M"/%M
PM/J Pat McKeon

BASKET SHOP

BALE alap GIFTS from CALIFORNIA  westenn suor

GOURMET SHOP

and Public Waorks



California Bridges

By W. J. YUSAVAGE, Assistant Research Technician, Bridge Department

THF. THREE-YEAR decline in bridge
item bid prices from the peak level of
the third quarter of 1951 was reversed
during the last three quarters of 1955,
The cost level as of the end of the
fourth quarter of 1955 is 8 percent
higher than the average level of costs
during the calendar year 1954 and 10
percent lower than the high average
level of costs recorded during the cal-
endar year 1931,

A general upswing in the trend of
costs began in the second quarter of
1955 when the cost index wvalue
jumped to a reading of 237 from 3
reading of 217. The third and fourth
quarters confirmed the rising trend
with readings of 228 and 237 respec-
tvely. The level of costs for succes-
sive periods is presented graphically in
the accompanying chart which sum-
marizes the course of California bridee
construction costs since 1933,

Value and Velume of Bridge Construciion

Table I is a tabulaton of statistics
relating to the value and volume of
the California Bridge Department
construction program. The current
value is shown in column VI where
the figures represent the current dol-
lar value of low bids for the various
periods since 1934. Columns TV and V
give the value and volume of bridge
construction in the form of indexes,
utilizing the value of base period 1939-
1940 as the reference point of 100,

The index of value is computed by
relating the value of anv quarter to
the average quarterly value ($5.1 -
5.2 million/8 = §1,287,500) of the
cight quarters of 1939-1940. Thus the
value index for the fourth quarter of
1954 is $7,600,000,/%1,287,500 or 590,

The volume of bridge construction
is defined as the relative physical
quantity of bridge construction put
in place during a given period. It is
an inverse function of the cost index
since a higher level of costs reduces
the relative valoe of money and so
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This article is the fourth of an an-
nual series dealing with California
Bridge Construction Costs. The most
recent arficle appedred in  the
March-April, 1955, issue.

For total Californio highway con-
struction costs the reader is referred
to @ series of articles entitled, “Cost
Index” by R. H. Wilsan, H. C.
McCarty, ond . D. Gallagher. These
arficles appear regularly in Cali-
farnia Highways and Public Works.

reduces the relative voluome of con-
struction while a lower level of costs
increases the relative value of money
and thus increases the relative volume
of construction.

The index of volume is computed
in exactly the same way as is the in-
dex of value after each of the quar-
terly dollar values have been modified
by the cost index values of the respec-
tive quarters. Thus the volume index
for the fourth quarter of 1954 is
$7.600,000,/213 (cost index) = $3,-
568,000, This new wvalue is then re-
lated to the average quarterly valoe of
the eight base guarter values of 1939-
1940, as, $3,568,000,/§1,287,500 or 227,
The 227 indicates that the actual
physical bridge construction actrivity
during the fourth quarter of 1954 was
277 percent greater than that which
occurred during 1940,

The value and volume indexes show
the marked increase in bridge con-
struction which has accompanied
the augmentation of state highway
budgets during recent years. As a re-
sult of legislation which substantially
increased highway user tax revenues
during 1953 and the consequent con-
tinned development of full freeways
with their requisite separation struc-
tares, expenditures during the past
year for bridge construction rose to
nearly §48,000,000 or to approxi-
mately 900 percent of the average an-

Construction Costs
Moved Upward During 1955

A

nual rate of expenditure during the
base perind 1939-1940.

The indexes do not include the rev-
enue bond expenditures for the con-
struction of the Carquinez Bridge and
approaches since the character of
financing the construction and also
the character of the design of the
Carquinez Bridge are different from
the wusual character of California
bridge construction. Inclusion of the
Carquinez statistics would have the
effect of raising the cost index to a
value of 248 or to about 5 percent
greater than the 237 reading for the
fourth quarter of 1955. Also, adding
the contract cost of $19,500,000, the
approximate bid value of the bridge
and approaches, to the dollar valne of
low bids would raise the normal
budget figure from a total of §48,000,-
000 to $67,500,000,

General Tronds

Average unit prices for the various
items of construction as compiled for
each quarter show a general upward
trend during the last rhree quarters
of 1955. Average bid prices for all
major construction items, viz., con-
crete (structures), reinforcing steel,
furnishing steel and concrere piling,
and strucrure excavation are all up ap-
proximately 10 percent over the aver-
age hid prices of the first quarter of
1955,

This upward trend in construction
costs began in the second guarter of
1955 when most of the contracts for
another round of wage increases were
negoriated. The increase in costs to
the State may therefore be assumed to
be the result of the economic adjust-
ment the contractor organizations
have made in response to the rising
costs of labor and materials.

Outleck

The present upward trend of con-
struction costs is currently in a period
of transition. Construction costs for
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the various items vary from quarter
to quarter with the high and low
values showing a wider than normal
variation. The condition implies a sit-
uation of adjustment wherein some of
the contractor organizations precede
others in making adjustments to a new
cost situation. It is therefore presumed
that the level of costs will stabilize at
a somewhat higher level than the pres-
ent one of 237. The new level mayv
fall within an index range of 240-2435
or at a level which is 12 percent
grearter than the average level of coses
during the calendar vear 1954,

The present indications are that
constroetion activity for the United
States will be slightly higher in 1954
than the record breaking 57 billion
dollars of construction put in place
during 1955, In this connection there
are predictions that a record year of
60 billion dollars will be realized in
1956,

In view of this, the vear 1956 may
well be another year of wage increases
and also of comparatively reduced
comperition, a combination of cir-
cumstances which may possibly add
another § percent to the present level
of bridge construction costs,

NEW TRAFFIC TEXTBOOK

A rextbook on traffic engineering
by three Yale faculty members is
dedicated to one of the co-authors.
The book, “Traffic Engineering,” is
dedicated to the late Theodore M.
Matson, Director of the Burean of
Highway Traffic ar Yale until his
death. The manuscript for the text-
book, first ever written on the subject
of traffic engineering, was completed
just before Mr. Marson's death last
year.

The two other authors of the book,
published by the McGraw-Hill Com-
pany, are Fred W, Hurd, now Direc-
tor of Yale's Bureau of Highway
Traffic, and Wilbur B. Smith, Re-
search Associate in Transportation ac
Yale,

A toral of 52?5613,2?1 was expended
by the Division of Highways for
maintenance work, including opera-
don and repair of the Martinez-
Benicia Ferry System, during the
1954-55 Fiscal Year.
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" The division opened bids on 638

projects during 1954-55.

1,197 division employees had 25 or

mare years of service on June 30.
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“IeeWay

OI\' JULY 19, 1954, the Attorney
General approved a $2,477,821.40 con-
tract for the construction of a section
of the Long Beach Freeway extending
from the present northerly terminus
near Olyvmpic Boulevard, thence south
across the Santa Ana Freeway to the
Archison, Topeka and Santa Fe Rail-
way vard, known as Hobart Yard in
East Los Angeles, a distance of 1,04
miles. Work was started on July 12,
1954, slightly more than three years
afrer groundbreaking ceremonies ar
the southerly terminus of the Long
Beach Freeway. Other contracts are
now under way and still others are
contemplated in the near future that
will permit unrestricted travel from
Long Beach to the Santa Ana Free-
way.

The Long Beach Freeway will con-
nect the U, 8. Naval installations ar
Long Beach and Terminal Island
with the industrial area in Los An-
geles and vicinity. This freeway was
first suggested as early as 1921, but
it was not until some 20 years later
that the formal proposal was made by
the Los Angeles Regional Planning
Commission. Various proposals for the
location were presented including lo-
cation within the Los Angeles River
Channel and locating opposing road-
ways on opposite banks of the river
as well as locating the entire freeway
adjacent to one bank of the river.

Adopted Route

The adopred route will parallel the
Los Angeles River, first on one side
and crossing to the opposite side in
South Gare, from Long Beach to the
Cheli Air Force Depot south of Santa
Fe yards. From this point the freeway
leaves the river to continue north and
join with the Santa Ana Freeway. In-
cluded in this project are 1.04 miles
of freeway grading and paving, ramps
and eight major structures.

The intricate Santa Ana Freeway-
Long Beach Freeway interchange is
made up of five structures and con-
stitures a three-level separation. Even
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lnterchdnge

Intricate Three-level
Structure Progresses

UPPER—Looking westerly af long Beach-Sonfe Ano laterchange. LOWER—Lloaking northerdy showing in

center Interchange structures thaf will provide for frafic movement between the Sanfa Ana Freeway and

the Long Beoch Fresway. Completed structure fo loff will corry southbound Long Beoch Fresway fraffie ond
one fo right will carry nerthbound,

the names of the structure give some
indicarion of the complications, with
such names as Route 167 EBd & NBd
Interchange / Route 166 Separation,
The three levels are made up of the
Long Beach Freeway at the top level,
the Santa Ana Freeway at the bortom
level, and the ramps passing over the
Santa Ana Freeway and under the
Long Beach Freeway at the middle
level. These multilevel interchanges

are common to interchanges between
major freeways where rights of way
are restricted. In other words, where
horizontal expansion is restricted, the
vertical dimension must be expanded.

Five Structures

The five structures of the inrer-
change are of the box girder type and
are complicated in design because all
are on curves, changing gradients,
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superelevations up to 12 percent, some
with reversing superelevations and
some with reverse cuarves. These fac-
tors, in addition to the restricted ver-
tical elearances, complicared construc-
tion of the falsework and form work.

Falsework for the spans across the
Santa Ana Freeway required a clear
span of 40 feet 0 inches and mainte-
nance of the minimum legal vertical
clearance of 13 feet 6 inches. The
contractor  used 24-inch WF 110-
pound steel T beams which were
placed normal to the Santa Ana Free-
way lanes and supported the super-
structores which crossed at wvarious
skews. Since all of the interchange
structures cross the Santa Ana Free-
way at various skews, some very se-
vere, and since it was necessary to
place the falsework normal to the free-
way to reduce the span length, the
problem of correcting for deflection
of the steel falsework beams devel-
oped.

Concentrated loads of the box
girder diaphragms and girder stems,
combined with the uniform load of
the botrtom slab, oceurred at different
locations on each of the steel heams.
Deflections were calculated separately
for each different loading, and adjust-
ments were made by wedging the joist
and stringers as required. Complexity
of form work and danger of working
adjacent to heavy traffic were not the
only problems confronting the con-
tractor, Practically all of the inter-
change strucrures are supported on
concrete piles and the contractor
chose the option of cast in drilled hole
piles. The material was firm and drill-
ing was satisfactorily done with a
rotary bucket drill and an auger drill
with very little caving. These drilled
holes were 16 inches in diameter and
the presence of many small children
passing through and playing in the
construction arca caused the contrac-
tor to adopt a policy of filling all holes
with concrete immediately, or other-
wise protecting the children from fall-
ing in the holes and causing another
“Karthy Fiscus” case,

Considerable care was taken to warn
traffic of the restricted vertical and
horizontal clearances, Reflectorized
signs were placed on the Santa Ana
Freeway as much as a mile in advance of
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UPPER Looking clong westbound lones of Sanle Ano Freewoy, Worfhbound separafion in fereground.

Eastbound-narthbound inferchange under constructlon. Southbeund seperafion in bockgroend. LOWER-

Looking southeasierly along Senfo Ang Freewoy showing southbound separefion bridge for long Beoch

Froeway in foreground. Westbound seporation bridge in right cenfer background ond eostbound-north
bound interchange leff canter.

construcrion to warn truckers with
high loads to turn off at Olympic
Boulevard, Floodlighted signs were
placed on existing overhead struc-
tures warning of restricted clearances
ahead. Lighted signs were placed on
the falseworlk stating, “Impaired Clear-
ance 13767

Despite  these  precautions  over-
height loads were another cause of
construction problems. During most
of the job it was necessary to have
steel falsework beams across the Santa
Ana Freeway lanes which restricted
the vertical clearance. From the start,
overheight loads struek the beams.

The contractor welded 3-inch x 3-nch
angle struts to the first four beams
on the approach side in order to pro-
tect the falsework and prevent in-
dividual beams from being knocked
down onto the freeway. This steel
frame was sufficiently rigid to with-
stand all subsequent shocks. Some
overhanging loads sideswiped the
falsework posts, but this was held to
a minimum by constructing concrete
erash walls to support the posts,

The contractor on this project was
Ukropina, Polich, Kral & Ukropina.
J. M. Curran acted as resident en-
gineer for the Division of Highways.

31



STATE INCREASES HIGHWAYS DESPITE ENGINEER SHORTAGE

By GEO. T. McCOY, State Highway Engineer

In the past 10 years, California has
quadrupled its highway construction
program and now stands ready to
turn out plans, specificarions and
miles of modern highway at an even
faster rate if the funds are made avail-
able—all in the face of a nation-wide
shortage of more than 4,000 highway
engrineers,

How, despite thar handicap, has the
State been able to complete 1,000
miles of mu'rilane divided highwoy in
10 years, with another 300 now under
construction and another 200 miles to
be advertsed for bids this year?

The enswer is g combination of
modern management and technical
methods, Developed and applied more
intensively in recent vears under the
spur of a wastly increased highway
canstruction program. these methods
are effecting huge savings in three
precious commodities—time, money
and professional manpower. )

Now Techniques

The new rechniques and devices
range from greater use of subprofes-
sional aids and technicians to aerial
photographs from which location
maps and even grading plans can be
quickly produced; from new, simpli-
fied technical manuals to the latest
electranic compuring machines which
caleulace  carthwork quantities and
solve complex geometric problems in
a fracdon of the time formerly
needed,

The eventual full use of these and
other known methods will double en-
gineering output. In particular, the
application of photogrammerry and
automation technigues, in combina
tion, is regarded as the greatest ad-
vance in the science of highway
engineering in many years.

At the same time, the highway con-
tractors have more than lkepc pace,
with streamlined operations of their
own. Ever-larger earth-moving ma-
chines change the face of a landscape
in a matter of dayvs; moving assembly
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lines or “paving trains” can already
place up to three-quarters of a mile
of 12-foot concrere lane, cight inches
thick, in one elght-hour day; barching
plants serve up just the right mixrure
of rock, sand and asphalt at the touch
of a burton. Single conrracts run as
high as §6,000,000 or even more.

Competition Kean

And competition is as keen as ever,
assuring the motorist the most high-
way for his tax dollar. On a recent
typical freeway job, there were nine
bidders, with a difference of only
$154,000 between the lowest bid of
§1.975,000 and the fifth lowest.

California’s transportation growing
pains, alwavs severe, became acuntely
critical afrer World War 11, and are
still intense. From less rthan 3,000,000
motor vehicles in 1940, the State’s
traffic load rese to more than &,000,-
000 by 1955 and is now approaching
7,000,000,

Highway construction, financed on
a depression-born basis before World
War I, came to a standstill during the
war. The financing picture improved
in 1947 with the Collier-Burns Aet,
and again in 1953 when the conrinued
growth of traffic made sull faster
highway construction a matter of life
and death ro Californians—in the lit-
eral as well as the economic sense,

Noticeable progress is being made.
California is now spending about
§250,000,000 a vear for highway con-
struction  purposes — admittedly  not
enough to provide the safe and ade-
guate highwavs the State desperately
needs, bur encugh to keep the situa-
tion from gerting worse—and could
effectively spend more. Where are
the engineers to plan and build these
modern trafficways, including many
complex metropolitan freeways?

Shortage of Engineers
Far too few are coming out of the
engincering  colleges. The  varjous
state highway deparcments say that
they need 4,000 more engineers right

now. Bur the entire Nation's class of
1954 in civil engineering numbered
less than 3,600; probably no more
than 700 of them went into highway
engineering and a third of these did
not stay there long—quire understand-
able in the light of the higher salary
and other inducements offered them
in other fields.

Since there were not enough engi-
neers to be had, the California Divi-
sion of Highways, like other such
agencies, stepped up is quest for
ways to make more efficient use of
what engineers it had and could per.
Hand in hand with this effort, the
constant struggle to stretch the high-
way tax dollar a licle further, par-
tcularly in the face of rising costs,
was intensified.

The battle continnes without lerup.
It has not been won, but major gains
have been made on several fronts and
new victorics are in prospect.

Photegrommetry Saves Time

There are six principal fields in
which ways have been found to get
highways planned and built in Cali-
fornia with a saving in time, money
and engineering manpower:

. Photagranmmetry, or measure-
ments using aerial photographs, is al-
ready saving the time and effort of an
estimared 200 engineers a vear. In one
section of California, two ground sur-
vey crews plus an aerial mapping con-
tractor prodoced 75 miles of prelimi-
nary surveys that wonld otherwise
have required seven additonal ground
crews for the field work alone. Re-
markably accurate maps can be plot-
ted and drawn from aerial pictures,
permitring even the drawing of de-
tailed design plans.

The Division of Highways esti-
mates the cost of obraining dara by
ground survey methods at an average
of §3,500 a mile for a strip of terrain
400 feet wide. By aerial phorography,
it averages §1,000 a mile for a strip
1,200 feet wide.
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Automation Cuts Costs

2. “Auromation,” or, more accu-
rately, the use of electronic comput-
ing equipment to make and check en-
gineering calculations which are time-
consuming, tedious and costly when
done manually by engineers in the
drafting room. Tabulating machines
have long been useful and economical
in computing and analyzing traffic
statistics, cost data and ether figures,
but now they have also besn put to
work on two types of caleulations
used directly in highway design.

One tvpe is the calculation of trav-
erses, or survey lines. The engineer
in the drafting room instead of labari-
ously figuring and then checking the
unknown bearings, distances or areas
for a parcel of land, now sends in
the available dara to rhe Headquarters
Office in Sacramento, There the mate-
rial is punched onto cards, fed into
the machines, and the solutinng mailed
back. To complete 1,000 to 3,000
traverse courses daily in this fashion
takes 12 to 24 hours of key punch
and tabulating machine operation
time, on the part of technicians and
operators, It would t=ke five to seven
times as long for the same work to
be done by engineers using manual
methods,

In addition to saving on engineers,
the machine process saves an  esti-
mated $2,000 a month in money—it
costs five cents per course by ma-
chine, against 13 cents per course by
conventional methods, not including
checking.

Machine Computations

Another and newer machine proc-
ess computes the cubic vardage of
earth to be moved for highway cuts
and fills. Using field notes, the terrain
data are punched onto cards, fed into
the machine and the geometric solu-
tons come out. A number of steps in
the conventional design process, such
as plotting of roadway cross-sections,
are eliminated by this method. Vari-
ous alternate locations for the high-
way can be quickly compared as to
size and cost of earthwork involved,
and the cheapest practical location
readily selected. On one 10-mile di-
vided highway project through roll-
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PHOTOGRAMMETRY —Above, o porfien of an oerial verfical phofegraph loken olong US 101 in soufhern
San Luis Obispa County. Below, a corresponding perfion of the defailed map which was pletted and drawn
directly fram the aerial photograph. The dark fine running acrass the mop near the top is the cenfer fine
of the proposed fourlene espresswoy which will be undar construciion this spring. Modern photagram-
metric methods drestically reduce the need for defailed grownd surveys, thus saving many engineering
man-hours for the Divisian of Highwaoys in geffing constrection of medarn highways vnder way.

ing terrain, machine computation of
earthwork quantities saved the time of
four engineers for one month.

3. Management and Organization
techniques are being used liberally to
conserve engineering time and man-
power. The statistician, the delineator
{female as well as male), the research
technician, the junior executive, the
construction inspector—the abiliries of

these and other workers are being ef-
fectively utilized throughout the high-
WAy organization.

4. Efficiency is being further em-
phasized in routing procedure not
vet adaptable to machine operation.
Improved surveying instruments, cal-
culators, and other equipment; sim-
plified drafting and reproduction

++ » Confinved on poge 52
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Colorado River

New Bridge Across Mighty
Stream Nears Completion

By N. G. HALLIN, Senior Bridge Engineer

Tm: panLy entrances to California
proved to be very hazardous, what
with the high mountains, wide des-
erts and large rivers to cross. Much
of California’s history lies in the
routes of entrance to the State and
not the least of these is the entrance
at Yuma, Arizona. The first barrier
tor the westward traveler 1s the cross-
ing of the mighty Colorado River.

A norable crossing of the river oc-
curred in 1774 when on February 9th,
Juan Bautista de Anza led a group of
32 people including 20 soldiers across
the Colorado River bound for Monte-
rey, California. The successful cross-
ing was made a short distance up-
stream from the juncture with the
Gila River and is reported to be the
first made by soldiers of the King of
Spain and was celebrated by the firing
of a salute of musketry, However, the
crossing could not have been made
withour incident had not Anza me-
gotiated suecessfully with the Yuma
Indians prior to entering their terri-
rory and attempting the crossing.
Anza sought out the Indian chief and
was hospitably received, Gifts con-
sisting of tobacco, beads and tovs were
distributed among the Indians and in
return the Indian chief offered to have
his strongest braves assist in the cross-
ings of the Colorado River.

In the year 1775 Anza led another
party of 240 people across the South-
west bound for San Francisco. This
crossing of the Colorado River was
made upstream from the previous one
because the latter crossing was found
to be impassable.

First Forry at Yumo

Local tradition has it that the first
ferry at Yuma was a raft built in
Michigan and drawn across the con-
tinent on a prairie schooner and
floated down the Colorado River to
Yuma. A considerable portion of the
"49ers took the route through Yuma
and crossed the Colorado River by
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Existing Yuma Bridge on right and railread bridge on feft

ferry. In the fall and spring of 1850-51
the ferry carried 60,000 people at $2
a head. In 1858 the Butterfield Stage
started  operations on the route
through Yuma and erossed the river
on a ferry at a charge of %5 for a
four-horse team. The famous Cali-
fornia Column ferried irself across the
river at Yuma in 1866, During this
period there were two ferries in op-
eration, one operated by the Yuma
Indians and one by Don Diego Jacger.
Service was interrupted from time o
time due to Indian attacks and this
was one reason for establishing an
Army fort at Yuma,

Freight and transportation to and
from Yuma and vicinity was provided
to a considerable extent by boat and
included a trip from Yuma to the
mouth of the Colorado River by
steamboat thence by sea-going vessel
to San Francisco. Construction of La-

guna Dam in 1909 stopped freighting
up the river; however, the Colorado
River is still elassified as a navigable
river and as such is under the jurisdic-
tion of the Corps of Engineers, United
States Army.

Railrood Builds Bridge

The first structure built across the
river in this vicinity was the Southern
Pacific Railway bridge constructed in
1878. There was no provision made
for wagons and the ferries continned
to operate until 1915 when the present
highway bridge was designed and
constructed by the U, 5. Department
of Interior, Office of Indian Affairs.
This bridge is located aboutr 1,500
feet upstream from the original rail-
road bridge and spans the river from
the rocky hill on the Arizona side,
which once housed the notorious ter-
ritorial prison, NOW a museum, to a
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similar rocky point on the California
side upon which stands a Catholic
Mission to the Indians,

The bridge consists of a 336-foot
steel curved chord subdivided panel
through Pratt truss span and a 103-
foot steel warren deck truss span on
spread foorings. It provides an 18-
foot roadway with two five-foor side-
walks,

In 1916 the road across the Sand
Hills area west of Yuma was improved
in order to connect to the bridge
across the Colorado. This improve-
ment consisted of the wooden plank
road, parts of which may still be seen
along the present road, and was the
first attempt to cross the area with a
road, After considerable study of the
movement of the sand dunes the pres-
ent facility was constructed in 1926.

Present Span Inodoguate

The present railroad bridge was
constructed parallel to and immedi-
ately upstream from the highway
bridge in 1922. The existing highway
bridge was redecked in 1943 and it
was necessary to close the structure
for periods up to an hour while work
was being performed. In order to re-
duce the delay and also to remove
some heavy loads from the strucrure
while it was being redecked, the Army
constructed a pontoon bridge across
the river immediately downstream
from the existing bridge.

With the ever-ipcreasing size and
number of vehicles the present high-
way structure has become inadequate
and by modern standards is lacking
because of the narrow width, poor
alignment, steep approach grades, and
restricted sight distances. To correct
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Mew Yume Bridge across Colorodo River nearing complefion

these deficiencies the States of Cali-
fornia and Arizona are jointly engaged
in constructing a new highway cross-
ing of the Colorado.

Design of Struciure

Many of the problems involved in
the design and construction of the
new crossing have been lessened by
the regulation of flow in the river by
Hoover Dam, Davis Dam, Parker
Dam, Headgate Rock and to a small
extent by Imperial and Laguna Dams.
Highest water on record is at eleva-
tion 137 on January 22, 1916, which
is the apparent maximum since 1847,
In spite of the regulation of flow, the
under side of steel for the new struc-

ruce is set at elevation 150, The struc-
ture will provide two 28-foot road-
ways, divided by a 6-foor dividing
strip, and one $-foot sidewalk. The
structure consists of five spans of
riveted plate girders supporting a rein-
forced concrete deck and supported
on solid reinforced concrete piers on
steel pile foundations, The spans vary
from 155 feet to 180 feer and total
837 feet from paving notch to paving
notch.
Joint Vanture
Many of the precrossing arrange-
ments required of the pioneers and
explorers were also required of the
two states before a successful crossing
. -+ Confinved an poge 57

UPPER—Highway opproach from existing bridge fo new Yumo span.
LOWER—Approach bridge fo new Yuma struclure.
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Freeway Development of US 99-5(

First Unit of Lodi to

Sacramento Fresway
By JAMES E. WILSON, Project Design Engineer, District X

Axn’mnu secrion of California’s Valley Highway,
US 99, was brought to full freeway status recently
by the completion of a project between Lodi and Sacra-
mento. Local interests have long advocated relief from
this traffic bottleneck, and this project marks the begin-
ning of a series of improvements which will make this
porrion of US 99 one of the most modern in the State.
The 3.45-mile project, just completed by M. ]J. B, Con-
struction Company and Lord and Bishop of Stockton, is
the first of several projects to be completed on this section.
The limits are from Jahant Road in San Joaquin County
to 0.5 mile north of the San Joaquin-Sacramento County
line.

Coincident with the policy of the Division of Highways
to make US 99 a full freeway, this project provides inter-
changes at Collier and Liberty Roads with full traffic
movements at each. Approximately 18,700 feet of frontage
roads are provided to serve residences and small businesses,

Geometric and Structural Features

The new northbound lanes were constructed to provide
a1 40-foor width of median. This allows for an ultmare
development into a six-lane freeway with 16-foot median
width., The existing traveled way, composed of 22 feet of
pavement, placed in 1938, was widened and resurfaced
with plant-mixed surfacing and is now being urilized as
the southbound lanes. All travel lanes are 12 feer in widch.

}@*‘%" ol g
" <Y

The new lanes are constructed of an eight-inch uniform
thickness of portland cement concrete on four inches of
cement-treated subgrade. A 12-inch layer of imported
subbase material completes the structural section, giving
a total depth of 24 inches. The native soil consisted of
highly expansive material for which special trearment was
necessary. The two feer of material directly below the
structural secton was removed and relaid wich a moisture
content in excess of oprimum. Shoulders to the right and
left of the driver are graded to a width of 10 feer and
5 feer, respectively.

Median shoulders consist of a two-foot plant-mixed sur-
facing border and three feet of untreated base, Ourtside
shoulders are surfaced with plant-mixed surfacing on un-
treated base for a width of eight feer.

Widening and reconstructing the existing traveled way
involved trenching out on the median side a width of 434
feer and the placing of eight inches of Class “A" cement-
treated base. Shoulder failures accompanied by high main-
renance costs necessitated the reconstruction of the outside
shoulder, which was removed and replaced with 10 inches
of untreated base. The concrete pavement was then sub-
sealed with asphalt to correct a pumping condition, A
contact blanket of two-inch minimum thickness of Class
“A" plant-mixed surface was placed on the old portland
cement concrete pavement as a wearing course, and the
shoulders were surfaced in the same manner as the newly
constructed lanes.

Structures

Welded steel girder bridges were used for the Collier
and Liberty Road overcrossing structures. Spans are sup-
ported by reinforced conerete bents and abutments, The
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0 in Two Counties Moves Ahead

Progress of Freeway in

Sacramento County
By P. C. SHERIDAM, Assistant District Engineer, District 11l

A §.1-mie sEcTioN of US 99-50 between 0.5 mile south
of Elk Grove Road and 1.8 miles south of Florin Road is now
under contract and is scheduled for completion about Au-
gust of 1956. The Granite Construction Company is the
contractor. Alse under contract is the highway lighting
for the project with Luppen and Hawley Company.

The existing highway, which is now a 20-foot concrete
pavement, will be widened and resurfaced to effect a 24-
foot traveled wav for the future southbound lanes. The
northbound lanes will be new construction of 24-foot
portland cement concrete pavement. Frontage roads are
being constructed the full length of the project on both
sides. The freeway lanes are separated by a 46-foot median
to provide for future development to six lanes.

Grade separations and interchanges are being con-
structed at the Elk Grove Road and Sheldon Road inter-
sections. T'wo bridges are being widened and five new
bridges construcred,

The normal right of way width is 234 feet to accommo-
dare the frontage roads being constructed on both sides,

Second Unit Meorly Ready

Plans, specifications and estimates are ready for a second
unit in Sacramento County which should be advertised
within the very near future, This is a 7.1-mile unit and
extends from near the San Joaquin County line to 1.6 miles
south of the Cosumnes River, Like the unit now under
construction, it will utilize the existing highway, widened
and resurfaced, as the southbound lanes and a new 24-foot
concrete pavement for the northbound lanes. There are
about 8,25 miles of frontage roads, and like the first unie,

the normal right of way width is 234 feet where frontage
roads are to be constructed, and provision is made in the
46-foot median for future development to six lanes.

The structures include an underpass ar the lone branch
of the Southern Pacific Railroad and grade separations and
interchanges at C Street, Simmerhorn Road, Amador Ave-
nue, State Route 34 Junction, and Amo Road. Four
bridges are to be widened for the sourhbound lanes and
parallel new bridges constructed for the northbound lanes.

Third Unit Is Budget Item

The preparation of plans is nearing completion for a
5.9-mile unit with advertising tentatively scheduled in No-
vember of this year. This unit will extend from 1.8 miles
south of Cosumnes River to 0.5 mile south of Flk Grove
Road. Again, the four freeway lanes will be developed
simnilar to those on the two projects discussed above. There
will be approximately 6.3 miles of frontage roads on a
normal right-of-way width of 246 feer where frontage
roads are to be developed.

The structures include an overhead for the northbound
lanes at the Southern Pacific Railroad at McConnell, using
the existing underpass for southbound lanes, Overcrossings
and interchanges are planned ar Dillard Road and Grant
Line Road. The existing bridge ar Badger Creek will be
widened for the southbound lanes and a parallel new
structure constructed for the northbound lanes, and a new
structure for borh sets of lanes are to be constructed at
Cosumnes River and the Cosumnes River Overflows,

South S5ocramento Freeway

Plans are in the design stage for the last seetion, which
will extend for the 7.2 miles between 1.8 miles south of
Florin Road and U Street in Sacramento. The complexity
of this section is such that it will probably be constructed
in several units, However, rights of way have been in the
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past 10 years there have come on the
business horizon men who are skilled
in analyzing which bnildings can eco-
nomically be relocated, the house
buyer. These men have investigated
the building codes and requirements
of the many incorporated cities in the
Los Angeles area as well as the re-
quirements of the surrounding coun-
ties. They buy for cash at state
auctions and sell the homes delivered
to the lot of the final purchaser on
credit. No bank or finance company
will issue a long term real estate loan
on improvements until the house is
permanently affixed to the land, that
is, the foundation put in, and all
ntilities connected. The house buyer
finances the move and extends credit
for a one-vear period undl the uld-
mate purchaser can get a real estate
loan through normal loan agencies,
The Division of Highwavs usually
allows approximately ninety (90) days
for improvements to be cleared from
the right of way area. If the buyers
have not sold their houses by this final
clearance dare, these houses are moved
to storage lots and prospective cus-
tomers can visit from 15 to 20 houses
ar each of these “used house lots."”

House Moving Industry

House moving is not a new industry
in the area. However, it has under-
gone a tremendous expansion program
since the close of World War IL. Of
the 23 recognized house movers in the
area, six firms have come into exist-
ence in the last 10 years. Old estab-
lished firms are now moving three
and four times as many houses as were
moved prior to the accelerated high-
way program. So far in 1955, the
house moving industry has averaged
moving 17 houses a night, five nighes
a week. In a wvear’s dme this will
amount to 4,420 houses. This consti-
tutes the housing for 22,000 people.
That means each year in the Los
Angeles area sufficient housing is re-
located to house a city the size of
Ventura, Sixty percent of all buildings
being so relocated come from public
works projects of which the freeway
program 15 the major contributing
operanon.

Technological developments in the
house moving industry have resulred
in a greater efficiency. With the en-
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A Té-unit apartment house was col fnlo five units to focilitate moving, This is o view of ane of such units.

rrance into the house moving busi-
ness of the hydraulic house jack, the
use of pneumatic-tired dollies and
powerful prime mover trucks, the
industry  has undergone a change
equal to the industrial revolution in
business.

Moving Is Cheaper

In fact, a house mover, hiring the
same number of men as he hired in the
late twenties, can move three to four
times as many houses as he did then,
This has resulted in keeping moving
costs to a minimum. A five-room
house can now he moved for approxi-
mately the same cost that it could be
moved in 1930, in spite of the inflation
that has taken place in the past 2§
vears. The distance that a house can
be economically moved has been
greatly extended. With present equip-
ment a2 five-room house can move
down the street at a rate of speed as
much as 20 to 25 miles per hour. A
house can now be moved from the

central Los Angeles area to an out-
lying suburb in a matter of four hours
while in the late thirries, this move
ordinarily took approximately two
days. Recently several houses have
gone to San Bernardine, a distance of
62 miles, and some houses have heen
moved as far as Bakersfield, which is
119 miles. Ten years ago, such moves
would not have been even considered.

Techniques Advanced

House moving techniques and
mow-how have also advanced greatly
in the past decade. One rechnique thar
has been developed is the cutting of
sprawling California style improve-
ments into sections. These sections are
then moved separately and the strue-
rure is reassemnbled on the new site.
This rtechnique has beenused exten-
sively on 2- and 3-story multiple unit
apartment buildings and California
ranch-style houses. The structures are
reassembled so skillfully that it is im-

+ « « Continved on page 47
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USE OF ACCIDENT RECORDS IN HIGHWAY PLANNING AND DESIGN

FPrepared for presemtation at a mesting of
the Advisory Cemmittee on Freeway Traffic
Control of the Assembly Interim Conmuittee
en Transportation and Cowrmerce, at Los
Angeles,

Accident reports furnish an impor-
tant part of the basic information for
the budgeting, planning, and design of
highways. Accident studies point out
the critical locations on the highway
system, and analysis of the accidents
provides the best clue to the proper
corrective measures, Effective plan-
ning is based on the traffic volumes
and accident rates, and progressive
design is based on the effectiveness of
highway features and designs, as
shown by the accident experience,

Californin’s full freeways are, and
have continually been, the safest sys-
tem of highways in the world. The
1954 farality rate on California's full
freeways was 27 percent and 29 per-
cent lower than the comparable rates
for the New York Throway and the
New Jersey Turnpike, respectively,
the closest competitors, In California,
freeway accident rates are approxi-
mately one-half and fatality rates less
than one-fourth of those for conven-
tional highways.

California Ploneered

California pioneered the full free-
way with the opening of the Arroyo
Seco Parkway, now rthe Pasadena
Freeway, in 1940. The Division of
Highways has continuously studied
freeway accidents and operadon to
provide the basis for improved design.
Designs are not static, but freeway
design is a proven safe design and
changes must be approached with
caution and supported by sound
factual data,

Copies of all aceident reports made
by the California Highway Patrol are
received by both rhe Headquarters
Traffic Department of the Division of
Highways and the appropriate High-
way District. In addition, accident re-
ports, as made out by the city police
departments for urban freeways, are
obtained from the city by the districe

and Public Works

By GEORCE M. WEBB, Traffic Engineer
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In studying such problem locations, accident repords ore summarized for ready analysis en “detail eards,”
illustroted below.

offices and copies are forwarded to
Headquarters Traffic Department. All
accidents occurring on rural state
highways and urban freeways are

located to the point on the high-
way system at which they occurred.
Within the districts and at headquar-
ters, the accidents are spotted on sec-
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tion profiles or section index cards
which, in either case, represent a log
of the highway showing the position
of intersecrions, structures, city limits,
and orher identifying fearures, Devel-
oping concentrations of accidents at
any one point can be readily nored.
Such locatons are smudied and the
accident pattern analyzed ro deter-
!T]i]'lﬁ L'ﬂ-frffri";’f MEasures.

Accidont Reports Coded

After the accident reports have
been located, the accidents occurring
on the rural state highway system are
coded for punching on IBM cards.
With traffic data also coded for
punching, the accidents and the traffic
factors are combined mechanically to
develop accident rates and injury acci-
dent rates for each section or shorrer
segment on the State Highway Sys-
tem. In addition, many standard and
special tabulations are obrainable from
the punched data, including rates by
each type of road as broken down by:
{a) number of lanes; (h) degree of
access control; and (¢} type of divi-
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sion, if any. The punched data are
also available as an aid in many special
studies undertaken by the rraffic de-
partment. _

The Accident Analysis Section of
the Traffic Department studies points
of accident concenrration and all
points involving recommendations by
the Highway Patrol, Accidents are
plotred and analyzed vo determine the
accident pattern and cthe appropriate
corrective measures. After correction
has been made, the location 15 soll
watched to determine the effective-
ness of the correcnion, Occasionally,
it may be necessary to make further
improvements to control the accidents
at a specific location. These before
and after studies, which are conrinu-
ally being made at points of highway
improvement, generally provide a
sound basis to determine the effective-
ness of any specific type of corrective
measure,

Accident Analysis

Accident analysis is a specialized
phase of traffic engineering. It requires
not only an engineering baclkground,

but also considerable Lr.nin]ng in the
specific field as well as in analytical
and statistical methods. Engincering
judgment, developed to a high degree
by experience in this field, is essential
in determining the proper corrective
measures. The apparently obvious
answer, as often proposed by un-
trained observers, is ofren far from
the correct solution to an accident
problem.
Major Reports

A substantial portion of the work of
the Accident Analysis Section involves
studies to determine the effectiveness
of specific design features. Some of
these studies result in major reports
which receive national distribution,
The majority of the reports, however,
are not dc\'-ch‘.-pr:d to such a formal
stawe bue are effective for the use of
the Division of Highways in answer-
ing specific questions ‘of design or
effectiveness of highway features.

Among major reports issued by this
department was the repore “Median
Study, 1952.” This study was based on
more than 12,000 accidents occurring

California Highways



over a period of two years on some
500 miles of four-lane divided or undi-
vided rural highways. The formal
report was presented before the High-
way Research Board in 1953 and was
republished by that agency. It has re-
ceived national acclaim as the most
comprehensive and complete study of
median dividers ever arrempted.

Record of Medians

Basically, this study shows that for
rural highwayvs and the range of traffic
volumes encountered on such roads,
medians withowt physical barriers have
a substantially better safety record
than barrier-type medians, even
though the barrier is locared in the
center of a wide earth median. Briefly,
the studies show that a positive divider
is twice as safe as a traversable median
in preventing approach-type accidents
(head-on and head-on sideswipe), but
for each such approach-type accident
eliminated, there will be five addi-

tonal single car accidents reported,
primarily involving the barrier, In the
over-all accident picture, medians with
a physical barrier show approximately
10 percent more persons killed or
injured than do traversable-type
medians.

The “Median Stody” did show,
however, that barrier-type medians
showed to better advantage as traffic
volumes increased, and indications
were that such medians might prove
of advantage ar traffic volumes in
excess of those available in the report,

Posadena Freeway

Although the Pasadena Freeway,
the earliest freeway design, has what
is now considered a substandard width
of median, it does carry large volumes
of traffic and the existing four-foot
low curbed median offers little resist-
ance to crossing, However, over some
lengths of this freeway, the existing
curb has been backed up by a high

barrier curb or guard rail installed in
the median. The rate of accidents in-
volving the median is 31 percent
higher for lengths with barrier-type
median than for lengths with low
curbed median, as shown by a study
covering seven years of operation.

On the other hand, appreach-type
accidents are extremely rare on this
freeway. This is due primarily to the
fact that the majority of median cross-
ings occur in peak hours and the
highly directional flow results in very
light traffic movements on the op-
posing lanes. Vehicles are forced
across this narrow median but only
rarely is one involved in an approach-
type accident.

Guard Rail Installation

In spite of the fact that the Division
of Highways has never experienced a
reduced accident rate by the installa-
ton of a physical barrier within an
existing median, a serious record of

Freeway design improves with experience, but basic safety feotures buill into some of the earlier full freaways are still paying dividends in terms of saving fife
end limb. The Narth Socraomenta Freeway, in operation sinee 1948, has an excellent record. s seven-year aceident rote (oll fypes) is 1.56 per million vehidle miles
and It fotalify rate 1.84 per hundred million vehicle miles.

and Public Works

43



Accidan! records on rural expressways show that madians withowt physical barriars make for greater over-oll sofety, This recently complofed section of US 99 north
of Redding was designed with a wide lroversable dividing strip.

crossed-median  accidents has  given
cause to install back-to-back guard rail
on a two-mile section of the San Ber-
nardino Freeway. Bids for this im-
provement were opened November
25, 1955, The alignment and width of
median on this section of freeway is
no longer adequate according to
present-day standards for high volume
metropolitan freeways. This location
has a better chance than any other
location on the State Highway System
of showing an improvement in traffic
safety by the installation of a positive
barrier.

Another major report issued by the
department was a report on “Inter-
section Accidents on Divided High-
ways,” This report was presented at
the 1953 meeting of the Highway Re-
search Board and reprinted in a bulle-
tin issued by the board. It primarily
sets forth the relation berween acci-
dents and entering traffic volumes at
divided highway intersections and
provides a basis for derermining the
accident savings thar conld be achieved
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by separation of any specific inter-
section,

Signalized Intersections

A recent report, “The Relation Be-
tween Aceidents and Traflic Volumes
at Signalized Intersections” was pre-
sented at the 1955 annual meeting of
the Institute of Traffic Engineers. As
the title implies, this report provides
a basis on which future accidents may
be estimated if an intersection is sig-
nalized, which information is of prime
importance in considering the signali-
zation of an existing intersection,

Other Accident Studies

Among the many traffic studies
undertaken by the department that
did not result in a published report
are the following:

“Urban Expressways” report. This
report was for technical use and was
circulated only within the Division of
Highways. It pointed out that express-
ways with intersections ar grade were
not a satisfactory installation from the

accident standpoint in urban areas,
Safety achieved by the elimination of
private access and the installation of a
divider was offset by the excessive
number of accidents ar the intersec-
tions duoe to the wider inrersections
and the generally higher speeds of
through traffic. This report had great
impact on design policy in that it re-
sulted in the establishment of a stand-
ard of full freeways with intersections
separated for major highways in
built-up areas,

Other reports for use in design were
a study of the relation of sight dis-
tance to accident rates on two-lane
highways and a study relating shoul-
der width to accidents, also on two-
lane highways.

The study “Guard Rail at Bridge
Ends,” made for design informarion,
was later published in the Califormia
Highways and Public Works and
Western Constriction magazines,

Other informal departmental re-
ports covered, from the accident
standpoint, the effect of increasing

California Highways



Analysis of occident reports showed cearly that in
urban oreas expressways with intersections af grade
nead fo be reploced os soon os finoncially possible
by full freewoys with intersections separoted by
gfiructures. UPPER—The Rosecrans-Firestone Infersec-
Hon on the Sonfo Ano Freeway near Morwolk in
1952, LOWER—Aerial view of the some lecafion
completed to full freeway stondards in 1955,

curve radius and the installation of
stated (advisory) speed signs on curve
accidents.

Proper Spacing on Off-ramps

A study of proper spacing of on-
and off-ramps in freeway design was
published in the September-October,
1953, issue of the California Highways
and Public Works magazine under
the ritle “Freeway Ramps—Proper
Spacing Important in Preventing Ac-
cidents.”

A two-year sample of accidents on
the heaviest traveled portions of the
Hollywood and Pasadena Freewavys
was very carefully analyzed from all
angles in a search for the basic factors
responsible for accidents on  high-
volume freeways., No formal report
has been issued but data available in
this study have been useful to the de-
partment. General findings include a
factor that was previously known—
that accidents rise sharply when a
road is carrying taffic volumes in
excess of the practical design capacity,
Another item disclosed by this study
was the high percentage of accidents
involving on- and off-ramps and the
fact that off-ramp accidents were
three times as frequent as on-ramp ac-

and Public Works

cidents on high-volume freeways.  third item disclosed by this study was
This information was utlized in the the fact that in spire of the low traffic
ramp study mentioned above, The  volumes, the 2 to 3 am. accident peak
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This picfure (faken before instollation of the guard roil} of evening rush hour fraffic last summar on the

Son Bernording Freewoy near downtown Los Angeles indicoles why hack-fo.back guard roil hae Just been

installad in an effer! to reduce crossed-median accidents on this section built in 1948, Subsequent seciions

of this and ether heovily traveled I"I'I'l‘ffnpﬂmﬂn freeways provide o wider median, straighter alignment,
odaguafe shoulders and other improved alaments of safe dasign.

was as high as thar during the morning
peak hour and almost as high as thar
during the evening peak hour. The
high percentage of “had been drink-
ing” aceidents occurring in these early
morning hours definitely ties the acei-
dent peak to the closing of the bars
at 2 a.am.

Although not directly relared to de-
sign, the coding of accident informa-
tion allows us to easily isolate reported

causes of accidents. In the study of
freeways, it might be interesting to
know that 95 percent of reported
catses involve driver violations or
condition. Vehicle conditions, road-
way causes, and miscellaneous causes
combined to a total of only § percent.
The rtable below shows a breakdown
of accident causes for a one-year
sample of freeway accidents in the
Los Angeles, San Diego and San Fran-

Los Angeles Son Disgo San Francisco Composife

Ma, % Mao. 26 Mo, L] Mg, %

Violations of rules of the rood _ 428 &% 25 75 n 45 554 &8

Improper speed ... . & 4 3 5 7 44 5

Had heen drinking 100 16 19 15 20 % 139 17

Other driver conditions . - 29 4.5 7 ] fi ] 42 5
Miseellaneous (including condition of

vehiclo, rood, ete) . e 4.5 1 1 7 10 ar 5

Totals Pl AN 124 &9 ars

cisco areas, as well as the composite
rate of these three locations.

Drivor Responsibility

The extremely high percentage of
accidents in which a driver failure or
a driver condition was involved points
out a tremendous,field for traffic acci-
dent reduction. The performance of
drivers and drivers' artitudes are
things beyond the scope of the engi-
neer’s activities. It would seem that
the high percentage of accidents
which invelve driver behavior or atti-
tudes should be classed as a social
problem. This approach to the pre-
venrion of traffic accidents opens up a
field of great possibilities in accident
reduction and points out the best line
of endeavor for safety-minded citi-
zens, citizens' groups, organizations,
service clubs, and others who desire
to do something constructive to im-
prove traffic safety, The Division of
Highways is eager to cooperate with
all such efforts, and will continue to
place its engineering knowledge and
experience ar the disposal of any
group making an all-out atrack on the
traffic safety problem.

Influance on Planning

The accident and injury accident
rates on highway sections are an im-
portant consideration in the planning
and budgeting for future highway im-
provements. In addition, locations of
accident conecentration, the solution of
which requires a major construction
project, rate high in the competition
for highway funds. The importance
of accident rates in planning is empha-
sized in departmental instructions cov-
ering the preparation of planning
programs,. The accident rate for each
project is studied in rthe selection of
projects for inclusion in the planning
program. Special consideration is
given to those sections having a high
or abnormal accident rate.

Influence on Design

The influence of accident studies
on design has been rather thoroughly
covered in the listing of various formal
and informal reports, virtnally all of
which are aimed at the checking of
existing designs and the improvement
of design standards. No change in de-
sign standards is undertaken without
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Accldent analysis somefimes reveals a pattern bayond the possibilify of correction by engineering maasures.

As this chart shows, occidents on the close-in section of the Hellywood Freewey are about as numercus in

the 2 o.m.-3 a.m. Pﬂr?on' as in the morping ond evening rush hours oithough troffic volume is much lower.

The shaded partion of the verticol bors indicate the number of occidnefs in which police reports noled
“hod bean drinking."

referring to such accident information
as is available to indicate the influence
that such change will have on the
safety picture.

From the standpoint of public ben-
efit, there is no doubt that engineering
use is the most important use of acci-
dent reports, Both the location for
improvement and the type of correc-
tive measure, as well as the basis for
improved design standards, are ob-
tained from analysis of accident re-
ports. The cumulative effect of cor-
rections at locations where accidents
are happening and the expanding
mileage of freeways and expressways
are at present providing great im-
provement in safery on state high-
Ways.

It follows that the best use of the
highway dollar for greatest public
benefit is to build freeways based on
tested and tried designs specifically
developed to move large volumes of
traffic expeditiously and with the
maximum safety.

The werld's heaviest-traveled highway—the closs-in saction of the Hollywood Freeway corries an sstimofed 180,000 vehicles per doy, far in excess of its prachicol
design capocily. Yet in 1954 it hod one of the best safefy records in history for o major frofficway—only 0.8 fofalitics per hundred million vehicle miles of fravel.

and Public Works



SIGN LIGHTING FIXTURE DEVELOPMENT IN DISTRICT IV

By VERNON H. WAIGHT, Associate Electrical Enginer, and
JOHN R. BRASS, Associate Highway Electrical Enginesr

The ever-increasing number of
miles of California highways built to
freeway standards has broughr into
focus the need for adequare signing.
Essentially, signs serve to guide
drivers, especially those unfamiliar
with the particular stretch of high-
way, in order thar they mighr make
the proper choice of direcrion at an
interchange. When placed in advance
of the interchange, signs serve to
segregate traffic into proper lanes
before reaching rhe point of diver-
gence, ! 2

MNeed for Sign Lighting

Considering the above mentioned
points, the necessity for adequate visi-
bility of signs at night becomes ap-
parent; clearly a sign without means
for such visibility would be less useful
at night than an automobile withour
headlighes.

Originally all signs were small and
low-mounted, and night visibility was
provided by utilizing reflectorized
messages activated by vehicular head-
lights. The increasing speed of free-
way traffic has demanded larger signs,?
signs which in tarn have required
greater mounting heights, in order
rhat they might be locared in narrow
gores or above the roadway® These
larger signs are mounted on posts and
bridges at heights of 15 to 17 feet.
Some means should be provided for
illuminating large overhead-mounted
signs.

Early Sign Lighting Installations

The earliest single-post mounted
directional signs in District IV were
placed along the Bayshore Freeway
between Colma Creek and Burlingame.
The sign panels had black letters on a
white background, Illumination was
provided by incandescent lamps in
porcelain enamel sign reflecrors
mounted along the top of the sign
panel. This type of fixture and mount-
ing resulted in lighting that was char-
acterized by a bright reflected image
of each fixture on the sign panel, an
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effect which resulted in poor night
legibility of the signs.

In 1948 there was broughr to our
attention a fluorescent fixture of the
showcase type, designed primarily for
interior use. The unit was installed,
top-mounted, as a replacement of the
incandescent units on a sign at the
Broadway-San Marteo Interchange on
the Bayshore Freeway. Although in
retrospect this fixture appears embry-
onic as compared o the latest fixture,
it resulted in a much improved light-
ing job and in addition, clearly indi-
cated the superiority of a line type
light source for panel lighting.

Some time later a southern Cali-
fornia manufacturer introduced a top-
mounting sign lighting fixture with a
wough-shaped reflector.

Principles of Good Sign Lighting

Fundomental principles * which should
be observed to insure an efficiently and
effectively illuminated sign are:

1. Provide uniform brightness of sign
message. (Uniform illumination may not
pravide uniform brightness due to reflec-
tions.)

2. Moke the brightness of sign panel
sufficient so that it will stand out in con-
trost with its immediate surrcundings.

3. Permit neither direct nor reflected
glare.

4. Make the lighting equipment incon-
spicuous and so lecoted thot it will not
interfare with the view of the message.

Comparison of Fluorcscont and
Incandescont Lighting

Before continuing any general dis-
cussion of fluorescent sign lighting fix-
rures, it is desirable to consider the
reasons for selecting the fluorescent
tube source over conventional incan-
descent sources.

1. The continuows line source, pro-
vided by fuorescent lamps, furnishes
inherently superior uniformity of
Nlumination horizonrally  across the
sign panel.

2. Fluorescent lamps provide better
uniformity of illumination from top

to bottom of the ;ign panel. Nlumina-
tion from a small light source de-
creases inversely as the square of the
distance from the source. However,
illumination from a line (flunrescent)
source decreases inversely only as the
distance from the source,

3. Considering rop-mounted fix-
tures, the lower brightness of the
fluorescent lamps causes less reflecred
glare on the sign panel from the source
being “mirrored” in the sign panel.

4. The uniformity of illumination
is less affected by burnont of one
fluorescent lamp due to the over-
lapping light from other lamps,

5. Fluorescent lamps provide ar
least rwice the lamp life.

6. Fluorescent lamps, including
ballase losses, consume approximately
one-half the power for equal light
autpur.

Faults of Top-mounted Fixtures

One of the most disturbing effects
from conventional methods of lighe-
ing poreelain signs from above, is that
the light source is “mirrored” in the
semiglossy surface of the sign into the
drivers’ eyes, especially on rainy
nights. This effect causes black por-
tions of the sign to appear very nearly
as bright as the white portions, which
reduces legihility, and accounts for
the often heard remark that too much
light is directed on the signs. Actually
the measured illomination level on
these signs is not high, and the same
or much higher level produced by
bottom-mounted fixrures is quite com-
fortable and produces excellent visi-
bility, (See Figures 1 and 2.)

Due to the fact that any improve-
ment in light control in bracket-arm,
top-mounted fixtures will intensify
the reflected image, any work done in
this direction does not appear prom-
ising.

Top-mounted fixtures adjacent to
the face of the sign (not on arms),
produce glaring reflections only near
the top of the sign. This glare has less
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Boftom-mounted fluarescent sign lighting of the seuthbound Army Strect off-romp on the Beyshare Freeway
in San Francizco. Photograph foken with Ke filfer fo correct for panchremetic film response and carefully
exposed, printad and selected fo mafch chserved appearance of sign in field.

effect on visibility of the sign than the
glare from braclket-arm, top-mounted
fixtures, but is nevertheless wunde-
sirable.

During daylight hours top-mounted
fixtures produce shadows on the sign
panels which reduce legibilicy.

Advantages of Gotlom-mounted Fixtures

The first bortom-mounted fluores-
cent fixtures were proposed and in-
stalled only to fill in the low light
level at the hottom of signs over four
feet high. These fixtures had litdle or
no light control, they cut off light at
the bottom of the sign and they were
otherwise unsatisfactory in durability
of reflector and in certain mechanical
details. Because bortom-mounted fix-
tures do not have the faults of top-
mounted fixtures mentioned above, a
new design was proposed and a plan
was drawn up for a fixture which
would have sufficiently good light dis-
tribution to savisfacrorily light, from
the bottom, any sign size up to seven
feet high.

In some localities, with severe dust
and soor conditions, it would appear
that only top-mounted fixtures would
operate satisfacrorily, However, a well

designed bottom-mounted fixture will
initially direct a much higher percent-
age of total lamp lumens on the sign
than conventional top-mounted fix-
tures, thercby compensating for a
possible poorer maintenance factor. It
should also be pointed out that only
the top glass in a properly designed
bottom-mounted fixture will have the
large deposits of dust and soot, and in
addition to being easily cleaned, it is
self-cleaning to some extent. Open
top-mounted fixtures are not only
difficult to clean, bur in addition are
not self-cleaning.

Feotures of New Design

The functional requirements of the
new design were as follows:

I. The brightness of the sign panel
should be as nearly uniform as pos-
sible.

Due to the greater distance of the
top of the sign from the source and
the unfavorable angle of the surface
at the top with the light “beam,” the
light intensicy toward the center of
the top row of letters should be about
three times the light intensity toward
the bottom of the sign.

Top-mounted fluorescent sign lighting ot the northbound South Son Francisco off-romp en the Bayshore
Freeway in South San Froncisce, Photegraph foken and selected os for Fig. 1. The reflections are typical
but slightly exoggerated due te lmitaticns in lofitude of currenly aveilable photagraphic materials.

i e <——
f_ San Francisco

San Francisco
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This figure is based on positioning
the source of light one-half the sign
panel height out from the bottem of
the panel. Placing the fixture in closer
to the bottom of the sign requires
greater relative light inrensity toward
the top of the sign which is difficult
to obtain. Placing this fixture further
out reduces the relative intensity re-
quired toward the top of the sign but
requires excessively long support arms.
Since fixtures without any light con-
trol ability had been previously placed
about one-half the sign height from
the bottom of the sign, it was assumed
that with a considerable degree of
light control excellent uniformicy
could be obtained at this distance.

Light Output Foctor

2. Most of the light output should
be directed on the sign panel. Pre-
vious bottom-mounted fixrures had
considerable light outpur wvertically
upward bur relatively little output on
the sign, due to the lack of conrtrol
from the ineffectual bent metal re-
flector and the diffuse white enamel
reflecting surface.

3. The reflectors should be housed
In a corrosion-resistant, raintight and
dust-tight enclosure with a sealed
rransparent window,

4. The housing should be designed
to facilitate access for cleaning, re-
moval of reflectors and lamp replace-
ment. It was suggested by one manu-
facturer thar it would be preferable
not to hinge the glass window, as in
previous desipns, but to have the
window fixed and provide one access
door ar the back of the fixture away
from the sign. This position provides
easy access to the lamps and reflectors
and reduces the possibility of glass
breakage. The reflectors (see Figure
3) may be easily wiped clean of dust
and dirt and do not trap dirt at any
point.

5. The fixture should be made up
of lamp length units, which could be
assembled to fit any length sign. (See
Table 1.) This standardization of sizes
would reduce manufacturing costs,
since fixture fabricators could concen-
trate on making two or three different
size units. In addition, the shipping
problems would be simplified. Previ-
ously the fixtures were made in one
piece to fir each sign panel, the length
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Fig. 3. Cross-section of bottom-mounted sign lighting
fixture showing control of light "rays".

of which varied widely. Thirty-eight-
foot-long boxes would have been re-
quired for some recent sign fixtures.

Spocial Reflector Required

The problem of obtaining light in-
tensity toward the top of the sign
cqual to approximately three times the
light intensity toward the bottom of
the sign, without wasting light in any
direction, was solved by the use of a
palished metal reflector with a cross-
section made up of a combination of
a eylinder and parabola (see Figures
3 and 4). No other shape of reflector
known to the writers will outperform
the “paracyl” in these respects. A full
parabolic reflector shape wastes much
direct light toward the sky. Surfaces
other than polished metal “mirror”
surfaces, such as white porcelain or
white enamel, do not provide any
great amount of light control but act
for the most past as secondary diffuse
sources, emitting light in all direc-
[Ions.

The material used as the reflector
consists of an alominum sheet with a
layer of special, high purity aluminum
on one side. This laver presents a
reflecting surface thar is very smooth
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and specular but at the same time, by
its very nature, is subject to both
abrasion and corrosion. To protect
this surface, the reflector sheet is sub-
jected to an electrochemical process,
consisting primarily of surface prepa-
ration of the metal, brightening, for-
mation of alominum oxide and sealing
of the surface. The final result is a
clear, smooth, hard, continuons coat-
ing of aluminum oxide, nonporous
and resistant to abrasion and corro-

sion. The reflecting surface, with
proper maintenance and use, should
remain at or very near its original
condition indefinitely.

Selection of Proper Fluorescent Lamps

The lamps used, 42-inch long and
fi4-inch long T-6 (j-inch bulb diam-
eter) Standard Omol White, were se-
lected for the following reasons:

1. The small diameter of these
lamps provides good light control.
Theoretically the best control would
be secured by using a thin line source.
Larger tubes such as the 13-inch T-12
when operated at 425 milliamperes,
provide only about 15 percent more
lumens per foot than a T-6 operated
at 300 milliamperes; and the poorer
light control will offser the higher
light output.

2. The 42-inch and é4-inch lamp
lengths provide sufficient flexibility to
meet any of the standard sign sizes as
may be seen in Table 1. This cannot
be said of 72-inch and 96-inch lengrhs.

3. Before the cool white lamp was
selected, both davlight and warm
white were tried in sign fixtures, the
latter primarily because of its high
efficiency rating. From an appearance
standpoint neither was satisfactory,
the daylight appearing too harsh, the
warm white, although it possessed the
highest lumen rating, unexpectedly
appearing dim. The cool white dis-
plaved neither of these bad effects and
accordingly was adopted.

lumination Levels
Field measurements of existing
fluorescent sign lighting installations

TABLE |

SIGM LIGHTING FIXTURE ARRANGEMENTS AMD ELECTRICAL DATA

L Mumber and Telal walls and seties —

‘:?ﬁ | . qomineline Lighting fixture bracket spacing multiple* transhormer rating for

sign | af lixlure units warious sign heights
Fest-inches | Inchas |mctres an* &0 | S0
10" (120 | 1-43, 1-65 (108 115, 20, 4005, 3T i covnnmiinme 13 1000 20 (1500 | 123 150
w’gtu% 265 (130} | 17, 31, 48, 3., .o ccvicinniniiiniacana| T8 (1000 S0 (1500 [ 133 Eﬂon
147 (168) | 2-43, 1-65 (151 14,5, 20, 37, 31, 37, 80, .« s vevs ioianuan.| BOS (100 184 (150} | 164  (B00
16" (192 1-43, -85 (173 17, 31, 38, 20, 3B, 3. cveiuvinin 265 (150 137 (200} | 184.5 (300
13’521&? 365 5195 | 17031, 4408, 34, 4438, 37 ......, 106.5 {150) | 15% (200} | 208 (300
20" (240) | 2-43, B-465 (216 11.5, 90, 365, 31, 4%, 31, 36,3, 20... 120 (1 5‘53 170 (2007 | 230 F00;
227 (264 4-65 (260 7.5, 31,35, 31, 35, 31, 35, 31. ... -0, . -| 14O 200 198 (3 P 350
24" {288) | 2.43; 3-65 9810 | 1%, 0, J0, 31, 355, 71, 35.5, 31, 30, 0. | 156.% (200) | 23 (300) | 299 (350
26 {3190 | 1-43, 4-45 {303 17.5, 31,346, 31,305, 20, 30.5, 31,36 N 1‘156.5 mg 36 (3000 | 3175 (500,
8" ]363 i 565 3'953 1¢,5iu37531, 33'!1. 33?; 3;i 3;_}3},‘!3'.;.?31]-1 1765 {300 251 500 | 335 500

{360 2.43, 4-65 (348 11, 31y i s i i ¥ ¥ i
< 4 ] T L T O e SRR &, L 269 {(350) | 343 (5000

i

120 ma, 200 ma, and 300 ma bollasts are used respectively for 407, 807 and 90" sign heights. The same
Z.Jamp ballast Is used for 1-42" and 1-64" lamp as for 2-64" lamps,
* Where sign lighting s fed from o saries circuit, the series.multiple transformer roting (in ¥A) to be

used is indicoted in porenthesis.
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of the older type, taken by District
IV in 1951, indicated an average
illumination level of 8§ to 20 foot-
candles and a vertical maximum to
minimum ratio of 5 to 1, upro 40 to 1.

Present average levels of illumina-
tion using the new fixture are in the
range of 25 to 35 foot-candles with a
vertical maximum to minimum ratio
of 2 to 1 or les.

Approximately the same level of
illumination is maintained on various
size sign panels by using the follow-
ing rule: “Fixtures for sign panels 40,
60 and 90 inches high shall use 120,
200 and 300 milliampere ballasts re-
spectively.” Light output per foot of
lamp length is approximately 300, 430
and 520 lumens per foot for 120, 200
and 300 milliampere ballasts respec-
tively, Therefore, the light level on
90-inch signs will be approximately 23
percent less thon on 40-inch signs,
using the inverse relationship previ-
ously mentoned.

Ideally the light level on each sign
should be determined for optimum
contrast with the surrounding lighting
conditions. This is an involved subject
which would require considerable
investigation and may lead to much
higher light levels than are presently
used in bright surrouhds.

Mew Fixture Installed

The first bottom-mounted fixtures,
as described above, were installed on
two post-mounted signs on the Rich-

and Public Works

ardson Avenue off-ramp of the Golden
Gate Bridge approaches. These fix-
tures were placed in service in Au-
gust, 1952, and are stll providing
very satisfactory illumination. All sign
lighting installed in District IV since
Auvgust, 1952, has been of the new

pe, and these installations are pro-
viding excellent sign illumination.
Since August, 1952, the design of this
type of fixture has been improved in
minor ways, No farther changes are
contemplated for the futore, since
standardization on the design indi-
cated in the plan, as developed by
Districe TV, will ultimately result in
reduced cost of the units. Further re-
finements are certainly conceivable
and will be incorporated as such im-
provements are developed and their
value recognized,

SUMMARY

From observation of many existing
sign lighting installations of different
types and study of the factors in-
volved, the following points become
evident:

1. Top-mounted incandescent light-
ing of directional signs produces ob-
jectionable glare, in the form of re-
flected images of the fixture in the
sign panel, and provides poor uni-
formity of brightness.

2. Top-mounted fluorescent light-
ing of directional signs produces less
objectionable glare, in the form of re-
flected fixtare images, than incandes-
cent lighting, and provides fair uni-
formity of brightness.

3. Bottom-mounted fluorescent
lighting does not produce glaring re-
flections of the fixtures. Therefore
improvement in light control and in-
tensities with this type of fixture will
result in improved visibility of the
sign.

Recent Innovations

The most recent improvement on
the bottom-mounted sign lighting fix-
ture has been the introduction of a
light shield. The shield was devised to
climinate light seen when the sign is
approached from the rear. By using 16
gaunge metal for this shield and splicing
it together between fixtures, it serves
the additional functions of lining up
the fixtures and practictally elimi-

SANTA CLAUS

Continved from poge 24 _ |

businesses on a frontage road with re-
stricted access into the through traffic
lanes of the highway.

This roadside merchant’s lecter has
revealed the principal conclusions to
be made in analyzing the effect of
placing the roadside businesses ar
Santa Claus on a frontage road.

1. Safe paorking and accessibility for
the motorists paironizing roadside
businesses are factors inherent in
the frontage road that do not exist
on the heavily traveled therough-
tare.

2. Spectacular increases in gross soles
among existing businesses, and the
volume of business performed by
new retail outlets, indicotes the
monetary effect of the frontage
road at Santa Clavs upon retail
business.

3. The modernization of existing im-
provements and the sizeable invest-
ments mode on new retail outlets
are visible evidence of the enhanced
property valve olong the Santa
Clous frentage road.

4. The frentage road has provided a
stability in highway design which
hos given confidence to the prop-
erty owners that improvements con
be made with assurance and that
the traffic flow for which the new
highway was designed will persist
for the life of the facility.

A total of 592 state highway con-
struction contracts were awarded dur-
ing the 1954-55 Fiscal Year. These
contracts had a value of $263,770,000,
including construction engineering
and right-of-way acquisition, and cov-
ered improvement to 2,203 miles of
highway and 352 bridge and grade
Separation structures.

nating the strain on the ends of the
fixtures where the connecting conduit
attaches.
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EXIT BOTTLENECK

Conlinved from poge 24 ...

The area traversed by the road is
composed of low hills having very
steep slopes and supporting a light
cover of foothill vegetation. The for-
mation is of a sedimentary origin with
heavy stratifications, some of which
approach the vertical. At abour Sta-
tion 70, the road crosses the San
Jacinto Faunlt. Many of the clay strata
have, through heavy pressure, become
very dense and hard.

The contract for the construction
was awarded to Marich Brothers and
Matich Brothers Paving Company of
Colton on January 27, 1955, with
work starting February 21, 1955, and
proceeding without interruption to its
completion, except for a 10-day de-
lay because of strike conditions. Dur-
ing construction, traffic was carried
through the first mile, which was in
comparatively open country, withour
interruption. At the junction with
Stare Sign Route 79, it was routed
over this road to its junction with the
Old Jack Rabbit Trail, thence over ir
until it connected with U, 5. High-
way 60, abour a mile bevond the end
of the proposed project. To accom-
plish this, it was necessary, under
agreement with Riverside County, to
repair and widen the trail. Under this
arrangement, and in view of the heavy
traffic, the inconvenience to travel was
slight, and very few accidents were
reported. Closing the project to travel
shortened the construction period by
four months,

Extensive Excavation

The heavy and modern equipment
used by the contractor was able to
handle all material without recourse
to blasting. While some of the curs
were 150 feet in depth with corre-
sponding fills, the contractor experi-
enced no difficalty in their construc-
tion. Roadway excavation invelved
the removal of 595,000 cubic yards,
with an overhaul of 4,000,000 station
yards, The 187-foot cut ar the summit
involved 95,000 cubie yards of exca-
vation alone. The project developed
an excess of roadway excavation on
the westerly end which was used to
construct embankment for the furure
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freeway extension beyond. One hun-
dred twenty-three thousand tons of
imported base material were broughr
in, with an average haul of 4.9 miles.
Seven thousand three hundred sixty
barrels of cement were used to sra-
bilize the top eight inches of the im-
ported base subgrade. Thirty-one
thousand tons of mineral aggregare
used in the asphalt paving operations
were obtained from the contractor's
commercial plant in Redlands.

Because of the rough terrain, many
drainage structures were required. On
the westerly end of the job, in order
to minimize inconvenience to traffic,
the reinforced concrete box culverrs
were precast in 10-foot sections and
swung into place with a crane. Cor-
rugated meral pipe ranged in size from
eight-inch side drains to double 72-
inch cross drains. In all, there were
approximately 110 structures involved,
some of which required stone riprap.

J. N. Marich of Matich Brothers
acted as general superintendent for
the contractor. The State was repre-
sented by H. C. Prentice, District
Construction Fngineer, and K. B.
Stone, Resident Engineer.

SACRAMENTO COUNTY

Continved from poge 38 ...

Avenue, 41st Avenue, Sacramento
Boulevard, Fruitridge Road, 21st Ave-
nue, 12th Avenue, Fifth Avenue, Sec-
ond Avenue, and a viaduct at Broad-
way, which will also separate the Cali-
fornia Traction Company tracks on
X Street. In addition, pedestrian over-
crossings are planned ar 34th Avenue,
27th Avenue and Eighth Avenue.

This unit in part is within the
“built-up” area of Sacramento and
will tie in with the 29th-30th Street
one-way couplet which connects on
the northerly end with the Elvas Free-
way, US 99E to the north, which was
completed in May last year.

The final vnit to complete US 99
in Sacramento County to connect the
South Sacramento and Elvas Freeways
will be the north-south crosstown
freeway located between 29th and
30th Streets which with the east-west
crosstown freeway is now in the ad-
vanced planning stage.

ENGINEER SHORTAGE

Conlinved from poge 33 .

techniques; and shorter, more concise
engineering reports are all saving en-
gineering time and manpower,

5. Manuals governing and guiding
the work of each department are in
use throughout *the division. These
manuals are recognized as being
among the most complete and up to
date in the Nation. With these guides,
less experienced engineers can per-
form more difficult types of work and
newly recruited engineers can be rap-
idly trained.

6. Commnunications by two-way
radio and teletype, for some tme a
valuable rime-saving tool in highway
administration and maintenance, is be-
coming an engineer-saving factor in
the field. Radio has been used in estab-
lishing and checking triangulartion for
bridges across large bodies of water;
members of survey parties relay posi-
rions and data by wallde-tallie; and
the use of two-way radio in automo-
biles to conserve the rime of resident
engineers and assistants on large con-
struction jobs is being explored,

Ideas and Devices of Future

These are some of the present ideas
and devices to combat the engineer
shortage. In the near furure are, of
course, further improved technigues:
bigger and better electronic dara proc-
essing machines; teletyping of figures
and computations instead of mailing
them; and expansion of photogram-
metry into more and more detailed
highway planning.

When the Legislature enacted the
present level of highway user taxes in
June, 1933, the Highway Commission
and the Division of Highways trans-
lated more than §87,000.,000 in added
FEVENUES N0 CONSITUCTiON projects
and right-of-way allocations withour
a moment's delay, This was because
the plans were ready, or nearly ready,
in advance. Bv using all modern
methods available to combat the engi-
neer shortage, and developing new
ones, the Division of Highways is
still able to keep its planning far
enough ahead to handle addirional
construction if and when it is as-
sigmed.
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Road Restoration

By RUDOLPH BERGROTH, District Office Engineer

-I:ir.f SEQUEL to the story of the high
water, flonds and resuleant damage to
highways in District 1 during the
1955 Christmas week floods is the ac-
count of restoring the many miles of
severely damaged highway facilities:
first to the ability ro carry emergency
traffic, and then to normal traffic,

When December 22, 1955, dawned,
radio  communication hetween the
district office, field offices, and mohile
units was almost continuous reporting
on road closures and such conditions
as could be determined. As the dara
was compiled, it was evident that the
district was confronted with an un-
precedented siruation as to the extent
of road closures and damage to high-
ways, coupled with the extreme ne-
cessity of providing access into the
flooded areas, rowns, and communi-
ties as soon as possible.

Domaoge Inestimable

The South Fork of the Eel River,
the main Fel River, and the Klamath
River, as well as other streams in the
district generally, did not crest until
late in the day of December 22 and
many portions of the highway rontes
were inaccessible so that the real ex-
tent of the damage to highway facili-
ties was vet unknown as December
22 rerminated with the definite prom-
ise of further damage as warers re-
ceded.

On December 23, as more detailed
reports were received from the field
and flood waters were receding, it was
revealed that all the state highway
routes in the district, with few ex-
ceptions, were closed to through traf-
fic by reason of damaged or destroyed
bridges, slides, slipouts, washouts, silt
and debris on trageled ways, pave-
ment damage, fallen trees, and even
buildings that had been floated and
deposited on the roadway, The only
excepted roures were those in Lake
County  and southern  Mendocing
County where damage was compara-

and Public Works

tively minor and trafic was able to
proceed as soon as flood waters re-
ceded.

Arcos liolated

The Eurcka-Fumboldt Bay area
and the towns and communities
throughour the district were isolated
in varying degrees. Roads and high-
ways were impassable, telephone facil-
ities were destroved, and the North-
western Pacific Railroad was our of
service for an indefinite period. Radio
and aireraft were the only remaining
means of communication with the
rest of the State and these facilities
were taxed to their capacity. Before
access to the outside was re-estab-
lished, the Humboldt County Air-
port at MeKinleyville experienced
the greatest activity in its history as
a commercial airport as aircrafr of all
descriprions endeavored to serve the
normal and emergency passenger and
freight needs of the area.

It was readily realized that US 101,
the main line in the district south
from Eureka, was closed for some in-
definite period. North of Fureka, two
locations damaged by other than
high water caused closures. In the
Mad River area just north of Arcaea,
washed our approaches to overflow
channel structures and the completely
demolished north approach span of
the Mad River Bridge closed US 101;
however, a detour route over a nar-
row county road was available, The
real closure preventing access to the
outside was the washed-out north
approach embankment to the Douglas
Memorial Bridge spanning the Klam-
ath River. The balance of US 101 to
Crescent City was open and US 199
to Grants Pass and US 99 presented
only some comparatively small slides
which were cleared without undue
difficulty.

High Priarity

It became imperative to provide ac-
cess from the Eureka-Humboldr Bay
area to the rest of the State and, ac-

District | Performs
Big Job in Flood Areas

cordingly, the replacement of the
washed-out embankment approach o
the Douglas Memorial Bridge received
high priority in the first roadway res-
toration actvities, Constroction equip-
ment wias rushed from Fureka to the
south end of the bridge, other equip-
ment was mobilized at the north end,
and work started on replacing the
embankment as soon as high water
receded to such an extent thar re-
placement material would not be
washed away. During the lare after-
noon of December 25, US 101 and
US 199 were opened to emergency
traffic from Eureka to Grants Pass
with restrictions on load limit on that
portion of the route in our neighbor-
ing State of Oregon where the storm
also resulted in damage to highways.

The other closed highways in the
district were receiving immediate at-
tention, with no priority set on any
particular séctor as opening of all
routes was of viral importance and
openings were only dependent upon
the magnitude of the road closure
elements and the extent of the prob-
lems involved in the road restorarion
activities.

During the height of the flood, US
101 was closed to throngh traffic from
Little Lake Valley, just north of Wil-
lits, to just north of Alton. As these
limits of closure were to a great ex-
tent the result of flooding of the high-
way, with no damage of serious con-
sequence, the recession of flood waters
reduced the limits from near Cum-
mings to South Scotia Bridge, a dis-
tance of approximately 92 miles.

Access Imporative

This record-breaking length of se-
verely damaged and closed main line
state highway involved numerous
communities and peoples, and a num-
ber of flooded towns and areas. It was
therefore imperative that some sem-
blance of a road be provided as soon
as possible, The imperativeness was
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accentuated by the need of relief
agencies to gain access to the flooded
areas of Myers, Weott, Pepperwoaod,
and other places in the South Fork
of the Eel River Canyon.

The first stage in road restoration
was to provide a “pioneer” or emer-
gency road to all areas sufficient
to accommodate emergency vehicles,
and also to gain access to the various
severely damaged locations and ap-
praise the extent of the damage to
immediately formulate plans for full-
scale roadway restoration at the earli-
est possible moment.

The proneer road work was imme-
diately undertaken by state forces and
equipment, supplemented by extra
personnel hired on the spot and pri-
vately owned equipment as available
in the damaged areas.

It was interesting to note that the
intense and widespread development
of the logging and lumber industries
since World War Il throughout the
area comprising Distriect 1 was of
considerable benefiv during the emer-
gency. The utilization by the industry
of similar equipment, such as tractor-
dozers, graders, loaders and dump
trucks as used in highway construc-
tion and maintenance, and the wide
dispersal of such equipment proved to
be an important factor in the road
opening work. Fquipment was made
available to the Division of Highways
without hesitaney and was generally
in close proximity to the damaged
sections of highwayvs throughouor the
district. The equipment, ranging from
chain saws to the largest tractor-
dozers and  loaders, together with
operators, rendered valuable assistance
in the opening of roads.

Repairs Rushed

The pioneering started and pro-
gressed in both directions from many
locations between points of closure
and wherever equipment was avail-
able, together with Division of High-
ways personnel, to instigate the worlk
and provide supervision. Field forces
were authorized to procure additional
personnel and equipment as necessary,
As flood waters receded, advancement
north from Willits was not oo diffi-
cult. A washed-our approach o a
small bridge spanning Long Valley

54

of Garberville. Hote domoged north opprooch spon.

Creek at Longvale was the only seri-
ous situation, but the comparatively
small embankment was soon replaced
and the route was opened to restricted
traffic as far north as Leggett during
the afternoon of December 24, In the
north, receding warters permitted
opening of the highway to normal
traffic as far sourth as Scotia after re-
moving debris and drift from the
traveled way. South of Scotia in the
Pepperwood area, which had been
completely inundated, opening the
road presented a lirtle more difficul
problem. Buildings had been floated
onto the highway and a two-foor
depth of silt prevented passage of any
type of vehicle other than a high-
powered grader. Some small cottages
almost completely  demolished were
bulldozed off the traveled way and
graders pioneered a one-way track
through the silt and around larger
houses almost intact bur reposing on
the roadway.

Emergency Traffic Moved

In the evening of December 24
the pioneer road had penetrated as far
south as Weotr, another community
that suffered complete inundacion of

its main level. Work had also been
progressing  northerly  from  Cum-
mings, both wavs from Garberville,
and southerly from the Weort area,
By December 27, the route had been
traversed for its entire length and
emergency traffic was negotiating the
badly damaged 100-mile section.

The pioneer road then permitred
transport of heavier and more proper
equipment into the most troublesome
areas to supplement that already in
use. Such equipment as four 1%-
cubic-yard shovels, together with
other incidental equipment, was
brought in to work on the several
most troublesome areas of damage and
to widen and strengthen the existing
facility in order to permit passage of
all eraffic.

By December 30, the work in the
South Forle Eel River Canvon had
restored US 101 to a condirion where
two-axle trucks were permitted to
travel the Cummings-Scotia secror,
On January 3, the section was open to

all traffic,

Indescribable Damage

The damage confronting the crews
was of every description imaginable:
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washouts, slipours, undermined pave-
ments, settlements, slides, debris on
roadway ranging from saw logs to
brush and down trees, and plugged
culverts, Fortunately, with the excep-
tion of the Smith Point Bridge
spanning the South Fork Eel River
approximately six miles south of Gar-
berville, no major structure damage
occurred within this severely dam-
aged portion of US 101. At the Smith
Point Bridge, settlement of the north-
erly approach span oceurred and fi-
nally the driving of steel “H" piles
into the unstable foundation area had
to be resorted to as a means of sup-
porting thar end of the structure.

Personnel, regular and emergency;
equipment, both state-owned and pri-
vate, were concentrated within the
100-mile limits in unprecedented
numbers,

The magnitude of the work and
equipment and personnel being used
was bevond the scope of the normal
Maintenance Department supervisory
personnel to properly direct, and en-
gineers were separated from  cheir
regular duties and assigned to the res-
toration work to assist in the super-
vision,

Ten Areos on US 107

As the restoration work progressed,
and general cleanup and repair of
damage was done, locations of major
slides, sertlements, slipouts and wash-
outs failed to respond ro immediate
road opening treatment. In general,
there were 10 areas on US 101 be-
tween Cummings and Scotia that con-
stituted major problems and, in many
locations, it was obvious that retreats
into hillsides would have to be re-
sorted to in order to establish a stable
roadway with sufficient width to
accommodate normal traffic,

At this stage, contracts were made
with contracting firms with proper
and adequate road building equipment
and experience. Tractors with steel
tracks and other equipment of the
logging and lumbering industry, as
used in pioneering the road restoration
and proper for the use intended, was
improper for more detailed highway
work., Organized contracting firms
with experienced supervisory and
other personnel finally rendered ex-
traordinary service,
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Rains Continued

The restoration activities were ham-
pered by rains, ranging from inter-
mittent to heavy lengthy downpours.
River bars, as a source of matenal for
backhll of slipouts, washouts, sertle-
ments, and as a surfacing material,
were inundated by recurring high
water in streams, delaying many
phases of the work. Slides, scttlements,
and slipouts already supersaturated
were made continually active by fur-
ther rains, closing the road for inter-
vals and necessitating additional work.

During the period December 29 to
January 5, wherein first emergency
traffic was permitted and then light
general traffic and finally owo-axle
trucks, road blocks and convows were
utilized ro screen and conduct traffic
through this lengthy damaged portion
of US 101 and where the extreme ac-
tivity was taking place to restore the
highway to normal traffic. As work
progressed and road conditions im-
proved, traffic volumes increased and
lengthy convoys had to be abandoned
as undesirably long shutdowns oc-
curred ar the various locations of ac-
tivity in order to permit passage of
the convoys. Traffic was finally al-
lowed to proceed on their own, but
subject to delays ar various points,
The traveling public can be com-
mended for their forbearance in ac-
cepting such delays with little or no
complaint.

The continuing rains made neces-
sary major activity well into Febru-
ary, and slides and settddements were
aggravated causing isolated short clo-
sures. US 101 north of Eureka, which
was virtually trouble free, had heavy
rains on January 14 and 15 that re-
sulted in partial washout by the again
swollen Klamath River of the north
approich to the Douglas Memuorial
Bridge, closing the road until the
forenoon of January 16. Heavier than
normal rain on February 19 o 23
caused fourther damage and road clo-
sures on US 101 and other routes, and
concern to district personnel with the
picture of the Christmas week catas-
trophe still very vivid in the minds
of all.

Other Routes Affected

It is possibly noted that the account
of the US 101 situation has been dwelt

on for some length. It is not the in-
tent to minimize the closures and road
openings or restoration activities on
the orther routes in the district, where,
at various locations, conditions and
difficulties encountered were of the
same description as on US 101. Dur-
ing the period of major activity on
US 101 to the south of Fureka crews
of both stare and contracting firms
were carrying on similar activity at
various separated loeations on US 101
to the north as well as all the other
routes that suffered damage.

The major restoration project on
US 101 north of Eureka was the re-
placement of the northerly timber ap-
proach spans of the Mad River Bridge
and replacement of washed-our ap-
proaches to the overflow channel
structures just southerly of Mad
River.

State Sign Route | in Humbolde
County, berween Ferndale and Fern-
bridge, on US 101, a distance of ap-
proximately four miles, incurred ex-
tensive and severe damage to roadway
and structures. The west-end ap-
proach spans of the Fernbridge Bridge
across the Eel River were severely
damaged and were replaced by em-
bankment, Complete washout of em-
bankment approaches to bridges across
overflow channels and washed-out
embankments and undermined pave-
ment had to be replaced. At Arlynda
Corners a large concrete box culvert
was completely demolished, and the
chasm was bridged by a timber bent
trestle,

Washouts Damage US 299

US 299 suffered considerable dam-
age, especially from Berry Summit
easterlv. On the portion berween
Berry Summit and Willow Creek,
where two contracts were under way
by the U. 5 Burean of Public Roads,
shides, slipouts, and washouts were
prevalent and these, together with the
rugged terrain, caused considerable
difficulties in opening and maintain-
ing a roadway of sorts. From Willow
Creek easterly and especially from
Cedar Flar easterly, where US 209
follows the Trinity River, high water
did considerable damage in the form
of washours., Opening the road to one-
way traffic was not unduly difficult,
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but activities to restore a full two-
lane roadway were considerable.

State Sign Route 36 received its
share of damage, including a serious
washout in the Grizely Creek ares
which hindered opening road to
through traffic at least to Bridgeville,
the comparatively sizable community
of the area. On this route also, near
Carlotta, the bridge spanning Yager
Creek was in jeopardy when one of
the piers was undermined and par-
vally tipped, leaving continuous steel
beam spans without support. Through
the fine cooperation of the North-
western Pacific Railroad, their adja-
cent railroad bridge was made avail-
able and it was planked, enabling the
passage of light traffic during the
period the highway bridge was under
repair.

Hoopa Bridge Lost

On the Willow Creck-Weitchpec
highway, in addition to closures by
slides and washouts, the complere de-
struction of the 440-foot bridge span-
ning the Trinity River delaved open-
ing the Willow Creek-Orleans-Yreka
route to through traffic. It was neces-
sary to construct a low level, rempo-
rary, pile bent bridge downstream
from the destroved bridge, which
construction was delaved by further
high water in the Trinity River. The
temporary structure was open to all
traffic on February 7; its use, how-
ever, was shortened as heavy rains of
February 20 and 21 caused further
high water in the Trinity River and
216 feet of the temporary structure
was washed our. Arrangements for
repair were made immediately by the
Bridge Department and work pro-
ceeded withoutr hindrance and the
structure was again opened to traffic
on March 9.

At Bluff Creek, on State Sign Route
96 between Weitchpec and Orleans,
the approach span to the bridge span-
ning thar stream was completely
washed out. A temporary log bridge
was rushed to completion and opened
to traffic on Januwary 11. The south
half of this temporary structure was
again washed out by high water in
the creek on January 15. Repairs were
again undertaken and, on January 25,
traffic was allowed to cross the new
temporary structure.
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US 107 near Piercy, Mendocing County; removing slide after Christmas week storm ond loods

Tremendous Job

A few statistics might be in order
to indicate the magnitude of the road
opening and restoration work that
was carried on. During the period De-
cember 19, 1955, to January 31, 1936,
416 pieces of privately owned equip-
ment were engaged by means of serv-
ice agreements to participare in the
work throughour the discrict. In addi-
tion to this equipment, there was the
state-owned equipment and contrac-
tors' equipment that was working on
restoration projects covered by emer-
gency, cost-plos contracts. Construc-
tion equipment of all descriptions was
represented, ranging from the smallest
one-man chain saw to large track-lay-
ing power shovels. Emergency help
was hired throughout the district by
the field offices to supplement the reg-
ular state forces and these toraled 177
men in the laborer and equipment
operator classifications. The bulk of
this help, 124 men, was used in the
Garberville territory.

As previously stated, when pioneer
roads were put through and as resto-
ration work progressed it became ob-
vious that organized construction
firms with adequate and proper per-
sonnel and equipment could betrer

handle various phases of the work
under contract, Change in procedure
from equipment rental basis to contrac-
tural procedure resulted in additional
capable personnel and supervisory
employees, such as superintendents
and foremen, to the end that over-all
efficiency was increased. Ar this writ-
ing, 31 emergency contracts were en-
tered into to perform the restoration
of roadway and bridges. These con-
tracts covered work of all kinds,
bridge building and repair, culvert re-
habilitation and new installations, re-
moving major slides, backfilling set-
tlements and washours, and even
placing new pavement in the Fern-
dale and Arcara areas during a break
in the weather,

Supervisory Work Divided

The highway facilities within the
Garberville maintenance territory suf-
fered the greatest and most wide-
spread damage, including the lengthy
closure on US 101 and the severely
damaged State Sign Route | between
Ferndale and Fernbridge. The resto-
ration work being of such magnitude,
it was necessary to divide rthe super-
visory work, E. J. “Al” Smart, high-
way superintendent at Garberville,
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handled the state crews and directed
work of rented equipment. H. 'W.
“Hod" Benedict, of the district’s engi-
neering staff, served as resident engi-
neer on the many emergency con-
tracts. These men were ably assisted
in the field and office by many other
maintenance: personnel and engineers
too numerous to list.

Highway Superintendent J. Al
Brown, of the Eureka territory, had
his territory extended to include the
Ferndale-Fernbridge route and he
was assisted at this location and ac
other locations within his territory by
a number of the engineers.

Crescont City Area

The Ukiah territory Highway Su-
perintendent, C. H. Sackerr; R. W.
Sorin, Superintendent at Boonville,
and H. L. Nelson, at Crescent City,
territories in which highway damage
was not as severe as in other areas,
nevertheless had more than the ordi-
nary winter maintenance problems to
cope with.

In addition to the engineering help,
the Garberville maintenance forces
were supplemented by five state fore-
men and seven equipment operators.
These men were temporarily trans-
ferred from areas where highway
damage was not overly severe. :

The Bridge Department assigned
numerous personnel to operate under
the supervision of “Al" Lernhart,
Alton Kay, and W. Langenbach, to
help in the district to assess bridge and
other structure damage to determine
and supervise necessary restoration
and repair measures,

Contractors Cooperate

The local and other contractors de-
serve high commendation for their
splendid cooperation in assisting in re-
view of damage, organizing repair
crews, and rendering over-all exceed-
ingly fine cooperation in making
available their equipment, dispatching
it to trouble areas, and in perform-
ance of work on the emergency con-
tract basis.

The over-all direction of the work
at district level was by Alan S, Harr,
District Engineer, assisted by C. P,
Sweer, Assistane District  Fngineer,
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Operations, and C. G. Ure, District
Maintenance Engineer.

It is realized that many derails of
damage, restoration measures, prob-
lems encountered and equipment uti-
lized, are missing; details that would
prove to be of interest to engineers,
construction men, and others, A full
account, including all derails, would
be a hook.

In retrospect and with all due re-
spect for the losses suffered by all,
lessons were learned by bitter expe-
rience, features of highway design
were proved and disproved, and we
can therefore derive some measure of
consolation from the not soon to be
forgotten experience,

COLORADO RIVER

Canlinvad from page 35 ...

could be attempted. The new align-
ment swings to the south just west of
Winterhaven, California, and crosses
the river on tangent to line up with
Fourth Avenue in Yuma, which be-
comes US 80 to the east, This align-
ment crosses Indian property about
3,000 feet downstream from the exist-
ing highway crossing and it was nec-
essary to negotiate with the Quechan
Indian Reservation tribal council for
the required right of way. These ar-
rangements differ only in degree from
those made by Caprain de Anza and
actually consumed considerably more
time. Application was made jointly by
Califorma and Arizona to the Corps of
Engineers, U. 5. Army, for a permit
to construct the bridge,

Some local objections were voiced
in regard to the alignment of the new
road, but most of the objections were
satisfled when it was decided to leave
the existing structure in place to serve
the Indian school on the north side
of the river and the Bard agricultural
area on the California side, This also
provides an auxiliary crossing in case
of emergency.

Completion This Spring

While most of the concrete aggre-
gate is obtained in the vicinity of the
structure, the struoctural sceel was fab-
ricated in Gary, Indiana, and hauled
across the connnent by rail to the site.
This could be compared to the first

Mrs. Mabel A. Vance

After 25 years of state service, Mrs.
Mabel A. Vance of the Division of
Contracts and Rights of Way of the
Department of Public Works retired
on Januvary 27, 1956, On that date she
was tendered a luncheon ar the Elks
Cluhb in Sacramento by fellow worlkers
and former associates.

At her luncheon her boss, Robert
E. Reed, Chief Counsel of the Public
Works Department, handed her two
photographs that puzzled her no end,
They were pictures of a 21-inch tele-
vision set. Mrs. Vance couldn't figure
out the significance of the photos
until Reed explained to her that the
television set was in her own living
room. Reed then told how Harry L.
Fenton of his staff gained entrance to
Mrs. Vance's apartment after she left
for work Friday morning, had the set
moved in, and took photographs of
it. He naturally had to rearrange the
furniture somewhat, so she did notc
recognize her own living room.

The set was a gift to Mrs. Vance
from her friends who attended the
luncheon.
ferry raft which was construcred in
Michigan as previously noted.

The contract for the new bridge is
financed by Arizona Federal Aid
funds, State of Arzona funds, Cali-
fornia Federal Aid funds and State of
California funds. Fred ]. Early, ]r,
Co., Inc., of San Francisco holds the
contract for the amount of §1,234.-
765. California has recently completed
a contract for its approach in the
amount of $386,886 by Silberberger
Constructors and J. B. Stringfellow of
Riverside, California, and Arizona has
an approach contract under way by
Heuser and Garrett of Phoenix for the
amount of $302,675.

The design for the new structure
was done by the Bridge Department
of the California Division of High-
ways and construction is being han-
dled by the same agency with A. K.
Gilbert, one of California’s wveteran
engineers, as the resident engineer.
Completion of the new crossing and
approaches is scheduled for spring,
1956,
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Traffic Safety
Committee to
Intensify Work

The selution of the traffic accident
problem is a joint responsibility in-
volving both public officials and
the general public — GOYERNOR
KMNIGHT.

In recognition of the responsibility
incumbent on the public officials in
California, Governor Knight has re-
quested his Traffic Safety Committee
to intensify its efforts o coordinate
and render more effective the com-
bined forees of all state agencies in the
fight against traffic accidents.

The Governor's Traffic  Safery
Committee was first organized in 1946
pursuant to a recommendation of the
President’s Highway Safety Confer-
ence, which called for joint public
and official action. The California
group was the first one formed; but
up to this vear, it has not conducted
a full-time program. It has been a
coordinating agency; and now the co-
ordination of official acton is linked
with an extensive program embracing
all phases of traffic accident preven-
rion.

The objectives of the committee are:

1. Reduction of traffic accidents, deaths
and injuries on California streets
and highways.

2. Sofe and efficient movement of
traffic in every section of the State.

3. An adequate system of highwaoys,
designed, constructed and  main-
tained to meet the challenge of
California’s  constantly  increosing
traffic.

4. A California Highway Patrol suffi-
ciently large to provide protection
for all sections of the State, with
adequate equipment and facilities
in keeping with modern enforcement
demands.

5. A court system with sufficient num-
ber of judges and prosscutors, to-
gether wiih staff and faocilities, to
provide uniformly high standards in
the hearing ond adjudicotion of
traffic cases,

é. Highest standards in school safety
education programs, designed to
prepare our youth to safely cope
with the dangers of teday's traffic.

7. Personnel and equipment to provide
for driver licensing and regulating
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ity: W, A, Huggins, Highway Paotrel. Seated: Roy E. Simpson, Superintendent of Public Instruction; Governor
Goodwin J. Knight; Director of Finonce John M. Peirce.

procedures which will meke certain
that only those who are compatant
and properly prepared are permit-
ted to drive.

8. Full provision for coordination of
State’s official troffic safety program
with organized nenofficial activities,
emphasizing development of public
understanding of and support for
official efforts.

9. Proper recognition, encourogement
and support of traffic safety pro-
grams of citizen support groups and
others interested in safety.

The administration of the commit-
tee’s program is the responsibility of
W. A. Huggins, executive secrerary,
and his staff. Mr. Huggins has served
with the commitree since its forma-
tion in 1944,

The commirtee has sponsored and
directed six state-wide meetings of
the Governor's Traffic Safety Confer-
ence. A recent three-day annual con-
ference called together recognized
experts in the traffic-safery field,
leaders of industry and government,
and interested laymen, all sharing a
sincere desire to reduce the tragic traf-
fic tolls. Robert Mitchell, president of

the Consolidated Rock Company of
Los Angeles, was general chairman of
the 1953 conference,

This conference is typical of the
many activiries participated in  or
sponsored by the Governor's Traffic
Safety Committee, and to pinpoint the
problems, has these divisions: com-
mercial vehicle, driver licensing, edu-
cation, engineering, enforcement, pub-
lic information, and reen-age division.

In addition, 19 regional safety
clinics were held and numerons local
safery activitdes sponsored or sup-
ported. The Governor's Traffic Safery
Committee, through its staff, has aided
in the orgamization of local safety
councils, participated in school and
college safety programs, and has had
a prominent part in many commercial
vehicle fleet safety programs.

All nacional safery programs have
been given support; and this vear, the
committee is co-sponsor of a regional
traffic court conference being held at
the University of Southern California.
Other sponsors are the American Bar
Association and the Traffic Institure
of Northwestern University,

+ + - Continved on poge &0
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Some JOb

Official Records Salvaged From
Flood-swept Maintenance Shop

By J. C. TIBBITTS, Chief Clerk, Equipment Department

TI-l]-‘. Eouement DeEpartsent's Shop
3 and office in Yuba City, at the con-
fluence of the Feather and Yuba
Rivers, were practically wiped out in
the December disastrons floods, After
the waters receded the water line on
the office wall was a little over nine
feer above the floor.

The entire front of the office had
been glass. Both of these large win-
dows were brolen out. A few Christ-
mas decorations above the nine-foot
mark flureered forlornly. Two wooden
desks and their contents, including
typewriters, were missing, A few
days later they were located in nearby
vacant lots among other debris. One
other wooden desk was perched
crazily on top of some filing cabinets;
all other desks, chairs, tables, coun-
rers, etc., were misplaced wherever
the surging current had pushed them.

On December 27, 1955, we took a
crew from Headguarters Shop, Sac-
ramento, to salvage what was possible
af the Shop 3 records and papers. The
water had come back in a little during
the previous night and there were 12
inches of “thick™ warer on the floor,
Much important current work that
had been in desk trays or in binders
was floating or submerged in this
water.

With the back of a truck inside the
office the loading started, The floating
and submerged material was picked
up first; we picked up anything we
saw or tripped over.

Mext, all desks were opened and all
paper work removed. All wooden
desks had ro be forced open. Unuosed
stationery and forms were left wher-
ever stored except for press-numbered
bills, receipts, and revolving fund
checks. .

Next, all filing drawers were loaded.
Some cases had to be loaded with
two or three drawers in them as the
drawers would not open because of
swollen papers. It was impossible to
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Yuba City on Christmas Eve. Shop 3 iz in drcle in left background. Thirty cars are in odjoining parking lot.

sort the material at this point as a
thick laver of silt on, in, and over
evervthing called for a thorough
wash job first,

Finally all the miscellaneous records
were loaded. These included a safe
ledger, a Cardineer wheel, Kardex
cabinets, etc.

Back in Sacramento these records
next went through our wash rack. The
mud and silt were washed off the sur-
face of each binder, bundle, file
drawer, Kardex tray, and the records
in special equipment.

Now it was possible to “roughly”
sort the marerial into records we
wanted {and had space and time to
save), and a discard pile. The records
discarded were probably three to one,
compared to those saved, The swollen
material had to be pried out of many
of the file drawers with bars. Every
paper and every record could have

been salvaged in fair shape had there
bieen the need, the space, and the time.
From this point on it was a matter
of spreading, drying, turning, picking
up and resorting the material. For dry-
ing, a large section of one of the large
shop buildings was cleared and heat
left on night and day. Folders of
material were spread open over all the
floor of this area. One of the paint
stalls, with its forced heat and hear
lamps was pressed into service. The
use of two large ovens in an adjoining
laboratory building was a lifesaver in
drying all records on ledger card stock

and other hard-to-dry materials.
Afrer the dried material had all
been picked up, it had to be sorted
and put in filing order. It had been
impossible to keep the folders in much
semblance of order. New folders
were prepared, the material was re-
<+ « Confinved on page 60

59



New Army Reserve
Program Attracts
State Employees

Srate employees are discovering un-
precedented financial and career bene-
fits for entire families under the new
Army Reserve program.

A recent survey of personnel in the
311th Logistical Command, headquar-
ters Los Angeles, largest headguarters
reserve unit in the WNation, reveals thae
over 22 percent of the organization
are state, federal, county and city em-
ployees,

This percentage of a single reserve
organization receives career training
and full pay and promotion benefits,
adding to the family income while
serving the country in the highest
tradition of the citzen-soldier. Fur-
ther, the retirement feature, if put in
terms of a private insurance benefit,
could not be purchased by the indi-
vidual for less than $35,000 to $45,000,
Still more advantages accruing to
countless state employees include var-
ions military schools available through-
out the year with personnel receiving
full pay and allowances for attendance
in addition to state pay which is au-
thorized for military leave.

The 311th is a high echelon head-
quarters  organization which con-
ducts primarily civilian-type training
throughout the entire year including
summer camp and under leaders who
rank among the top professional, in-
dustrial, educational, finaneial and civil
service leaders in the Southern Cali-
fornia community.

UPPER—CDR F. T, Pritchord, CEC, USN, Officer in
Charge of the U. 5. Maoval Sthool, Civil Enginear
Corps Officers [CECOS) af the Naval Construction
Batfolion Cenfer, Port Hueneme, welcoming o group
from the engineering staff of the Colifornia Divi-
sion af Highways, Socromento, fo the school. They
groduated February 20, 1958, The group included,
left ta rightt LCDR Richard M. Doslittle, CEC,
WSMR; COR Clavde M. Darby, CEC, USNR; Capf.
Charles M. Herd, CEC, USNR; LCDR Edwin Jensen,
CEC, USNR, and CDR Pritchord. LOWER--Division
of Mighwoys employees in Adiive Army Heserve:
Warrant Officer Harmaon Behrans, [eff, poinfs ouf
o new training orea designoted far yOung resery-
iste of the 311th Logistical Command, lo Majer
Andraw Lynn.

HOOL;
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CECCZOERICERS

TRAFFIC SAFETY COMMITTEE
Confinved from page 58 . ..

California has won outstanding na-

tional honors in these relared traffic
safety fields:

First place—

Traffic engineering Last § vears
First place

Enforcement Last 5 vears
First place-

Driver licensing Last 3 years
First place--

Public mformation _  Tast 4 years

California has won the honor award
in school safery education, and a
plaque from the National Association
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of Surety and Casualty Companies for
high school driver education.

Through the programs sponsored,
supported, or participated in by the
Governor's Traflic Safery Committee,
it is hoped that California will be
made safer by making traffic safery
everyhbody's business,

SOME JOB
Continuad from poge 5% . ..
moved from the old folder, shaken
down in an Electro-Jogger, and placed
in the new folder.

Evervthing saved is legible, even
though it may be dirty and rumpled.

Some of the important records saved
were: job files, recent correspondence,
all personnel records, stock cards, con-
trol and subsidiary ledgers, recent ac-
counting records and claim schedules,
recent purchase orders, property rec-
ords, survey reports, and loss reports.

There were some 66 units of equip-
ment which were submerged in the
muddy waters. These were trans-
ported to Sacramento  Headquarters
Shop, where they have been thor-
oughly inspected and those worth sal-
vaging placed in the process of re-
claiming, the others surveyed and
preparations made for their disposal.
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Reflection Cracks

By ERNEST ZUBE,* Supervising Materials and Research Engineer

INTRODUCTION

The problem of what to do about
reflection eracks occurring in bitumi-
nous resurfacing blankets placed over
old portlind cement concrete pave-
ments has been a subject of much
concern and paving engineers have
long been seeking a satisfactory solu-
tion. These cracks not only pré{:nt an
unsightly appearance, bur often de-
velop subsequent spalling which pre-
sents a difficult maintenance problem.
The cracks may appear ar any time
from a month up to a few years afrer
construction, depending upon the con-
dition of the wvnderlying concrere
pavement, Vertical movement of the
slabs, commonly referred to as rock-
ing slabs, is the most common cause.
Other contributing factors are the
type and volume of traffic, particu-
larly heavy truck traffic, the thickness
of the new blanket and probably to a
lesser degree, at least in California, the
remperature differential of the seasons,
Figure | shows typical reflection
cracking of a thin bituminous blanker
placed over old concrete pavement on
one of our main roads. This picture
bears out the fact that reflection
cracking is not entirely due to hori-
zontal movements caused by tempera-
ture changes in the underlying con-
crete, as evidenced by the absence of
cracking in the lighter-traveled pass-
ing lane. In this case it is obviously
caused by wvertical movements of the
slahs unc%r heavy traffic,

Humber of Maethods Used

A number of methods have been
used In an attempt o prevent or at
least rerard reflection cracking. Sub-
sealing or mud jacking of the old con-
crete pavement slabsprior to blanket-
ing has been tried and although this
process greatly reduced the amount or
intensity of cracking, it has not com-
pletely eliminated the trouble.

* Paper gented at the 35th annual meeting of
the Imwnr Research Board, Washington, D. C.
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Typical Reflection Crocking. Both lones resurfoced

June, 1954, with T-in. thick bifuminous mix. MNale

absenca of crocks in possing lane of left, Crocks

began to oppear ofter one month. US 40 near
Fairfiald.

In many cases, particularly when
the old concrete pavement is badly
faulted or broken and structurally in-
adequate to carry the traffic loads, a
blanket of granular material 4 inches
to & inches in thickness is placed and
covered with 3 inches to 4 inches of
new surfacing. However, existing
curbs and gurters or structures and
the additional cost of raising shoulders
very often do not permit such a sub-
stantial increase in thickness.

In other instances, the thickness of
the mew asphaltic surfacing has been
increased in an attempt to eliminate or
minimize this cracking. Even the so-
called open graded mixes of the mac-
adam type possessing somewhat more
flexibility than dense mixes have been
triecd but stll have not complerely
solved the problem.

Varying Degreo of Success

From the varying degree of success
obrained by any of the above-men-

Wire Mesh Reinforcement
In Bituminous Resurfacing

noned methods it appears that pre-
vention of the vertical movement of
slabs caused by the passage of heavy
trucks is the most important step
towards eliminating or delaying the
appearance of reflection cracks. In
recent vears it has been the standard
practice of the California Division of
Highways to subseal with asphalt be-
fore blanketing any concrete pave-
ments showing signs of movement or
pumping of the slabs,

It is of interest to note thar bi-
tuminous blankets placed on many
miles of old broken concrete pave-
ments which were built in the early
rwenties without expansion or con-
traction joints (but which during the
years of service have developed ran-
dom cracks) are usually free from re-
flection eracking. This is also true of
the pavements covered with the gran-
ular cushion courses.

One of the more recent and prom-
ising proposals for eliminating or
diminishing the number of reflection
cracks is the use of some type of wire
mesh reinforcing laid directly on the
concrete slab or placed berween the
leveling and surfacing courses of the
bituminous blanketr. Although the firsc
attempt to use such material was ap-
parently made in Michigan in 1937,
it was not until after the last world
war that the use of some form of wire
mesh became more widespread. In
1946 the State of Texas placed two
projects involving the use of so-called
wire fabric and reports from Texas
engineers indicate that this method ap-
parently reduced crack formation.
Since that date numerous experi-
mental installations of welded wire
fabric have been placed in wvarious
states and reports in general indicate
favorable results in crack suppression.

Types of Wire Mesh

Another form of wire mesh 15 ex-
panded metal sheets of small diamond
size mesh which are used to cover
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Bx6-10/10  Welded Wire Faobric

f_ " g.36-20 Bir, Aoad Mesh Station 4
G-I1BE+TT

LAYOUT OF TEST SECTION - X-Sol-7-G
Fig.3

Fig. 3~Llayaut of fest gection. Fig, 4—Comparative sizes of the various fypes of metal used.

only the individual joints and cracks  monds vary in size from one-fourch

Tyoe Designotion| Fefative Size in the existing concrete pavement. by 1 inch to 6 by 12 inches and the

- — —_— This method of treatment was de-  gauge of metal can also be wvaried.
Faee V) EEEE veloped in England, where a number  The sheets with the smaller-sized dia-

Espanded | 4 %06 | of test sections were plaqtd_ in 1951.  monds are uwsually cut into 4- by 8-
Metal T R(:_‘PNH'S Irﬂlfl?!]tfl_‘{j m 1953 Il?.d!(.'ﬂ'[ﬁ that fm:-l: -'il:x\"-' ﬂnd are used in hujid'ing Con-

‘ % 5252 this application shows a definite prom-  struction for open parttions, door

<% 1 oo ise of delaying or materially reducing  panels, shelving, ete. The larger-sized

! at the amount of cracking. diamond mesh is used for reinforce-

e | It might be well to outline briefly =~ ment in concrete construction work

| Bituminaus S Gromand the tvpes of wire mesh that have been  and may be secun;'d in sheets as large
i ' used in the various trial installations  as 12 by 16 feet. The small diamond
Ay both in the United States and England, ~ mesh sheers are normally produced

:_'. The two primary types of wire with the long dimension of ‘the dia-

_| . mesh are known as expanded metal mond parallel to the E{m_g axis of the

ot {;N.:m " I mesh and welded wire fabric. The ex- :::hc-:t, whereas Ithe large dmm(:tnd mv:asla
Wire s e 1 panded metal mesh is produced by i produced with the long dimension
Fodeic | e e 1| TT 111 feeding stock sheets into a machine  of the diamond at right angles to the
| 1 bl LLL which cuts and expands the solid sheer  long dimension of the sheet. Welded

PR i e into a diamond-shaped mesh. The dia-  wire fabric is produced by spot weld-
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L F1G. 1

Fig. 2—Candifion of old concrete pavement random crocks.

EXPANDED METAL. Fig. 5—5fud driver wsed in fostening sheefs fo P.C.C. povement, Fig. 6—Two-fool wide sheel fostensd elong leading sdge. Paver op-
proaches fram left. Fig. 7—Twofaot wide shea! placed over random crack. Fig. 8—Typical expanded mefal fest section just prior to poving. Short section of longi-
tudinal joint covared.,

BITUMINOUS ROAD MESH. Fig. ¥—Test section with 3- by B-in. diomond mesh. Mew centerline will be ot inner adge of wire. On left, sheets caver four feet
of cement freafed base. Fig. 10—Llopping of sheals. Wires are tied with hog rings oboul every fifth diomand. Fig, 11—5leds vsed fo hold down rood mesh ond

wealded wire fobric.
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ing wires to form rectangles. These
sheets may have openings of 3 by 6
inches or 4 by 6 inches or any other
dimension desired by the consumer.
The gauge of the wire may also be
varied, and rolls containing up to 300
feet are available. However, the ma-
jority of the installations have been
laid with sheets 11 feet 6 inches wide
by 8 feet long.

The California Division of High-
ways has constructed three experi-
mental projects in which various types
of metal reinforcement were used.
Two of the projects, one in District
V and one in District VI, were of a
somewhat minor magnitude and in-
volved the use of welded wire fabric
only,

These two projects are described
rather briefly in the paper presented
before the Highway Research Board
in January, 1956, and will not be in-
cluded here.

This article will describe the major
installation which was placed in Dis-
trict X and involved the placing of
eight different types of metal rein-
forcing.

Us 40, SOLANO COUNTY

The test section is locared near the
town of Vallejo on US 40, the main
arterial between Sacramento and San
Francisco, a four-lane hEH\-‘“}' traveled
highway., The average dmly traffic
count is about 20,000 vehicles with
abour 15 percent of heavy truck
rraffic.

This installation was completed in
June, 1954. It is a rather complete rest
section in that all of the recommended
types of wire mesh were placed under
similar construction conditions and in
areas where the existing pavement was
of the same general nature in respect
to amount and severity of cracking,
The test sections involved the travel
and passing lanes of the westhound
travel way only.

The existing 20-foot wide concrete
pavement, constructed in 1935, had
been mud jacked and later subsealed
with asphalt and some biruminous
patches had been placed by the Main-
tenance Department in past vears,

As the old pavement showed signs
of wvertical movement, the contract
provided for subsealing the existing
slabs again with hot asphalt. Before re-
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surfacing, the traveled way was wid-
ened with cement-treared base to pro-
vide a standard 24-foot cross-section
with full paved shoulders. This widen-
ing resulted in a two-foor shift of
center line, The resurfacing consisted
of three inches of plant-mixed surfac-
ing, one-half inch maximum size ag-
gregate, placed in two lavers and
topped with one inch of open—graded
mix, one-half inch maximum aggre-
gate. The grading of the bituminous
mix conformed to the specifications
shown below:

Fercent Passing
Sipve Size  Dense Graded Open Graded
14 in. . B5-100 [0
% in, T5-90 {1100
No. 4 _ F0-70 35-50
Mo, & 3550} 15-32
Me. 16 _ i 0-13
No. 30 15-30
No. 200 47 -3

A careful crack survey of the exist-
ing portland cement concrere pave-
ment was made and the location of the
various test sections laid out. Alternate
control  sections  without reinforce-
ment but showing similar ecracking
were provided so as to permit ready
comparison with each test section.
Figure 2 is typical of the condition of
the old concrete pavement and Figure
3 shows the general layout of the test
sections,

The following forms of wire mesh
were used in the rest sections:

Type Mesh Size
Fxpanded
metal 1 in. by No. 20
¥ in. by No. 16
¥ in. by No. 13
1% in, by MNo. 16
Bitaminous

Road Mesh 3-12-30 {3- by 8-in. diamonds)
i-36-20 (- by 12-in, diamonds)
Welded
Wire
Fabric i- by f-in—10/1{ gange
fi- by G-in.—10/10 gauge

Figure 4 illustrates the comparative
sizes of the varions types of metal
used.

Expanded Metal

The expanded meral was delivered
to the job site in 2-foot and 4-foot-
wide strips by 8 feet long. As the ex-
panded metal is rather expensive the
rwo- and four-foot-wide sheets were
being tried in order to determine the
most economical size which would
prevent crack formation. The 8-foot

long sheers were satisfactory for the
passing lane as 8 feet of old concrete
pavement remained due to a shift of
the center line. For the 12-foot-wide
travel lane some sheets where cotin half
and an 8-foot and 4-foor long sheet
used, allowing an overlap of about
three inches. All jaints such as expan-
sion and contraction joints and ran-
dom cracks of the slabs were covered
with the metal. Short sections of the
longitudinal joints between the old
conerete and new cement-treated base
were also covered with 2-foot and 4-
foot-wide sections of the metal, (See
Figure 8.}

The variation in the random crack
patterns, encountered mainly in the
travel lane, required a great deal of
fitting and cutting of the sheers. In a
number of cases, a random crack comld
not be entirely covered with a 2- by
§-foor sheet and required the use of
4~ by 8-foot sheets.

The sheets were securely fastened
to the old pavement by means of a
standard stud driver, see Figure §. In
this operation a stamping disc, two
inches in diameter was laid on the
metal mesh, taking care to center the
disc approximately in the center of
the diamond. The operator, after load-
ing the gun with the correct stud and
cartridge, placed the gun over the disc
and fired the charge. The stud pene-
trated the disc and concrete, and
pulled the mesh into tght contact
with the pavement. After a few trials
it was decided that a stud having an
over-all length of 1-15/32 inch was
best suited. A heavy charge cartridge
Mo, 832 was used in order to secure
the required penetration. Satisfactory
achorage was obtained in the cement-
treated base by using a stud having an
over-all length of 2-31/32 inches and a
light Na. 232 powder charge,

The one-half inch by No. 20, two-
foot-wide sheets were placed first to
determine proper stud spacing. The
eight-foot-long sheer was fastened at
both the leading and trailing edges
with about five studs and also at a
number of spots on either side of the
joint,

On passage of the paver over the
sheets it was noted that a definite
vertical bow appeared in the sheet im-
mediately after the paver treads moved
onto the leading edge. It was not pos-
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sible to determine if the sheer returned
to its original shape after the paver
moved past. There were no indica-
tions of distress caused by failure of
the studs to hold the wire in place, as
far as longitudinal movement was con-
cerned,
Transverse Cracking

Immediately afrer the first roller
pass, transverse cracking appeared in
the mix over the expanded metal
sheets, This cracking became more se-
vere on the final roller pass, although
the metal was tight against the pave-
ment a5 determined from the protrud-
ing edge of the sheet. On a number of
sheets a very definite bump was pres-
ent, mainly at the leading edge. Gen-
erally cracks appeared over both the
leading and trailing edges and in a
number of cases there also were three
or four transverse cracks spaced about
five inches apart. However, the next
morning after approximately 15 hours
of taffic most of the cracks had
healed, although the leading and trail-
ing edge cracks were still noticeable.

It was then decided to fasten the
sheets only at the leading edge and to
determine the least number of studs
necessary to hold the sheet in place.
Various numbers of studs were used
including the absolute minimum for
an eight-foot-long sheet, one at each
corner and one in the center of the
leading edge, see Figure 6. This proved
to be satisfactory and resulted in a
considerable saving as each stud in
place costs about 25 cents.

Stud-driving Operations

Stud-driving operations proved quite
successful in the passing lane, with
very few failures due to shattering or
excessive penetration. Some difficnlties
were encountered in the travel lane
where the concrete appeared to ex-
hibit marked variations in degree of
hardness. In numerous instances the
stud would penetrate only one-half of
its normal distance, or would bend and
shatter the concrete, or the charge
would drive the stud completely
through the disc necessitating the
driving of additional studs.

There was no difficulty in the pav-
ing operations in any of the expanded
metal sections. None of the sheets, in-
cluding those fastened ar the leading
edge with only three studs, were torn
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loose by either truck or paver move-
ment. It was noted thar some longi-
tudinal movement on a large number
of sheets occurred under the traction
stresses of the paver. This movement
was in the same direction as the for-
ward movement of the paver and was
about ¥ inch to 1 inch for the ¥ -inch
diamonds and 1 inch to 1% inches for
the 1%-inch diamonds. This move-
ment undoubtedly was caused by the
forward shifting of the entire sheet,
until the studs which were fired in the
center of the diamond encountered the
edge of the metal.

The rather severe cracking follow-
ing rolling as noriced in the begin-
ning, where both leading and trailing
edges were fastened, was not noted
where only the leading edge was fas-
tened. Paving and rolling operations
were normal and very little cracking,
following rolling, was noted.

The best size of diamond, from the
construction viewpoint, appears to be
either the three-fourths by No. 16 or
the three-fourths by No. 13. The
lighter stocks were harder to handle
and more difficult to fasten securely.
The three-fourths by No. 13 in both
2-foot and 4-foot-wide sheers was
easiest to lay and showed the least
movement under paver traction forces,
However, the 1'% by No. 16 can be
laid and if it retards the cracking as
efficiently as the three-fourths by Nao.
13 then the lighter metal would be
the most advantageous from an initial
cost standpoint.

Bituminous Road Mesh

The biraminous road mesh was de-
livered to the job in sheets measuring
11 feet 6 inches in width and 8 feer
in length. The sheets (3- by 8-inch
diamond) were laid along the median
strip at various locations in the 600-
foot test section and placed contin-
uously on the pavement as needed.
Due to widening of the pavement, as
mentioned before, the wire mesh ex-
tended four feer over the cement-
treated base in the passing lane. Only
20 sheets of the large 6- by 12-inch
diamond mesh were laid.

The leading edge of the first sheet
was securely fastened to the pavement
through the use of the stud driver, at
about one-foot intervals. All succeed-
ing sheets were lapped one diamond,

taking care that the sheets in place
always overlapped the sheet being
laid. The next operation was the fas-
tening of the individual sheets to each
other. This was done by two men,
each equipped with a supply of me-
dium-sized hog rings and a hog ring
clipper. About four to five rings were
used at each lap, the wires being tied
along the length of the diamond, The
first diamond on each edge of the
sheet was always fastened as well as
two or three diamonds in berween.
The hog rings, when crimped into
lock position, do not rigidly clamp the
wires together and the rings could be
freely moved in a longitudinal direc-
tion, Vertical movement, however, is
restricted to a large extent. The
3-12-30 mesh laid very flat against the
pavement and there was very little
curl or raised areas along the entire
600-foot section.

Sleds Used

In order to pave over the large
sheets it was necessary to provide sleds
which forced the sheet to remain flat
during movement of the paver. These
sleds were fastened to the front of the
paving machine and dragged over the
sheets just in front of the auger feed.
Figure 11 shows the sleds just before
being atrached to the paver. A total
of five sleds were used, each nine feer
long. The sleds used on the outside of
the Barber-Greene tracks consisted of
regular 60-pound railroad rails, The
three sleds placed between the tracks
were especially constructed from
heavy bar stock to a total height of
two inches in order to fit under the
paving machine.

No particular difficulty was encoun-
tered with paving over the bituminous
road mesh, except on 4 curve when
due to the uneven traction of the pav-
ing machine a slight shifting of the
mesh occurred and in one instance
some of the wire for a distance of
abour 30 feet lifted suddenly out of
the leveling course and had to be re-
moved., After proper coordination of
the truck driver and paving machine
operator no further trouble was
encountered. Occasional  transverse
cracks formed almaest at once follow-
ing the paver and in some cases after
the first roller pass. Most of these
cracks appeared at the laps of the
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sheets but were ironed out in the final
rolling. However, the few that re-
mained on opening the level course to
traffic, had healed after overnight traf-
fic, Some of the leveling course mix-
ture was removed, afrer the rolling, in
order to determine the location of the
wire, The mesh in all cases was within
one-fourth inch of the concrete pave-
ment.
Welded Wire Fabric

This material was delivered to the
job in sheets measuring 11 feet 6
inches wide and 8§ feer long. Laying
operations were the same as previously
described for the bitominous road
mesh, The fabric was laid so that for
the 3- by 6G-inch mesh the 3-inch
spaced wires were transverse to the
direction of travel and the longitudinal
wires were uppermost. The first sheet
was securely fastened to the pavement
at about one-foor intervals, Fach sheet
was overlapped six inches and tied on
the longitudinal wires only with hog
rings. These sheets, having a one-inch
projection of wire, seemed easier to
lap than the bituminous road mesh

BITUMINOUS ROAD MESH.
WELDED WIRE FABRIC.
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and had less tendency to carch. Gen-
erally, the wire laid quite flat, although
in some areas the sheets were raised
from three inches to four inches, due
to warping of the wire, above the
pavement prior to paving operations.
While laying this first section of
welded wire fabric it was believed
that the movement of the wire ahead
of the paver would begin to accumu-
late enough forward longitudinal
movement to cause buckling of the
sheets. Therefore, as an experiment, it
was decided ro secure the leading edge
of a sheet about every 150 feer. The
overlapping sheet at this point was
left free. The idea here was to take up
all longitudinal forward movement of
the previously laid sheets ar this free
joint. Close observations during pav-
ing operations did not disclose any
marked moyvement of the sheers and
any such small movement as occurred
was taken up ac the individual laps.
We, therefore, concluded that this
precantion would nor be necessary in
any future operations,

There were no difficulties in laying
the mix over the section and the sleds
appeared to iron down the mesh in an
excellent manner, Cracking of the mix
was very similar to that encountered
with the bituminous road mesh. There
were  occasional  transverse  cracks,
mainly at the laps, which appeared
immediately after the mix was laid.
Muost of these tended to iron our after
the final roller pass and the remaining
ones had healed after overnight traf-
fic. Removal of the mix in numerous
locations along the &00-foot section
indicated that the fabric was abour
ome-half inch to three-fourths inch
above the concrete pavement, The
surface course was placed withour any
difficulties and no cracks of any kind
were noticed.

Crack Survey
Three detailed surveys have been
made of the job since its completion
in June, 1954, The first, in January,
1955, revealed a few fine short trans-
verse cracks in the nonreinforced con-
trol sections and none in any of the

Fig. 12—Close-up of poving aperafions. Nofa sed ottachment en left. Fig. 13—Position of mesh efter placing leveling course.
Fig. 14—Fostening leoding edge of firs! sheel. Fig. 15—Laying 3- by &-in. wire fobrie, Left edge covers 4 . of cement freafed base,
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wire mesh sections, The second sur-
vey in May, 1955, after 11 months of
traffic, did not show any material
change and no crack over six feet long.
The latest survey, made in December,
1953, revealed slightly more transverse
cracking in the control sections, two
cracks extending over the entire width
of 20 feet of the old pavement. No
transverse cracks of any kind were
visible in the wire mesh sections.
Therefore, as of thisMate no conclu-
sions can be drawn except that so far
there is no difference in the relative
abilities of the various tvpes of wire
mesh to prevent or retard reflection
cracking,

and Public Works

Ar this later survey, however, con-
siderable longitudinal edge cracking
was naticed in both the travel lane and
passing lane. This cracking extended
along the jomt between the old con-
crete pavement and the newly laid
widening strip of cement-treated base,
As none of the longitudinal edge along
the travel lane was covered with wire
mesh this cracking is irrelevane as far
as the wire mesh is concerned. How-
ever, in the passing lane which is un-
derlain only with eight feer of old
portland cement concrete due to a
shifting of center line, the eight-foot-
long expanded metal sheers placed
over the joints were laid to che edge
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higher prices due to the short test sec-
tions. The final analysis is based on the
cost of mesh per square yard of pave-
ment. This method was selected as the
only way that a true cost comparison
could be made berween the small dia-
mond sheets which covered the indi-
vidual joints and cracks only, and the
wire mesh which covered the entire
pavement.

Three tables showing analyses for
different conditions are presented.
Table I shows the actual cost of the
meral reinforcing on this job caleu-
lated on the basis of square yards of
pavement covered. The 6- by 6-inch
welded wire fabric appears the least
expensive with the large diamond
bituminous road mesh only slightly
higher in cost. As the handling and
installation of these two types of
metals are similar, the final cost de-
pends primarily upon the original
price of the metal. The cost of the ex-
panded metal per square yard of the
pavement is noticeably higher and is
greatly influenced by the number of
random cracks and the cost of fas-
tening.

A direct cost comparison berween
the small diamond expanded metal
sheers and the mesh which covers the
entire pavement is difficult to make.
On a pavement exhibiting little ran-
dom cracking and where only the ex-
pansion and contraction joints would
be covered, the cost of the expanded
metal would be greatly reduced. A
relative comparison may be obtained
by assuming various conditions of the
concrete pavement as shown in Table
2. In Case 1 the joints only are to be
covered whereas Case 11 assumes the
coverage of at least one random crack
per 15-foot slab, The cost figures are
based on the actual installation costs
as shown in Table 1. The first as-
sumed condition indicates thar the
two-foot-wide expanded metal sheets
are less expensive than mesh which
covers the entire slab. In the second
assumed condition where one addi-
tional crack per slab is to be covered,
the cost of the expanded metal is
exactly doubled and exceeds the cost
of the bituminous road mesh and
welded wire fabric. The cost of the
four-foot-wide sheets, of course, is
considerably higher. As badly cracked
concrete pavements very often have
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more than ene random crack per slab
it would appear from rthis analysis
that the cost of covering these cracks
with expanded metal sheets of either
two-foor or four-foot widths would
be prohibitive. On the other hand, the
cost of the other two types of wire
mesh which cover the entire pavement
remains the same regardless of the
number of random cracks,

In Table 3 2 cost comparison, for
the same specific condirions of the
pavement as shown in Table 2, has
been calculated in terms of cost per
mile for a 24-foor width of pavement.
For further comparison the cost of
adding an increasing thickness of
plant-mixed surfacing is included ar
the bottom of the table. The cost of
plant-mixed surfacing is based on aver-
age bid prices current in California.
Roughly, the cost of either the large
diamond bituminous road mesh or the
6- by 6-inch welded wire fabric is
equal to the cost of 1%-inch thick-
ness of plant-mixed surfacing.

As stared, the cost comparisons
presented are approximate only. There
is little doubt that large-scale installa-
tions of any of the wire mesh tvpes
described, together with experience
gained by contractors, should show
an appreciable reduction in cost.

SUMMARY AND COMCLUSIONS

The various types of wire mesh used
and described in this report can be
laid and paved over by conventional
construction equipment without un-
due difficulty. The plain expanded
metal placed over joints and cracks
only, required no modification of
equipment. The bituminous road mesh
and welded wire fabric required some
type of hold-down device in order to
press the wire flac against the old pave-
ment and prevent the tracks of the
paving machine from catching in the
mesh. On pavements that are badly
cracked or extensively parched it
would appear that the use of wire
mesh which covers the entire pave-
ment would be more feasible and eco-
nomical than the use of individual
sheets placed locally over the joints
and cracks only. Care should be taken
in transporting and handling these
sheets. The flatter the sheets, the less
difficulty will be encountered with
springiness and resulting cracking of

the mix after placing. Any twisted or
kinked sheets should be discarded.
When paving on curves the paving
machine operator should carefully
control the traction of the paver so
as to avoid shifring of the wire mesh.

The cost analvsis indicares that the
welded wire fabric is the least expen-
sive of the variolls types of metal used.
The large diamond bituminous road
mesh can be considered comperitive
with the welded wire fabric and the
two-foot-wide sheets of the expanded
metal when placed over expansion or
contraction joints only. The cost of
the continuous wire reinforcement is
equal to about 1% inches thickness of
bituminous surfacing.

A few transverse cracks have ap-
peared in the control sections but none
in the wire-reinforced sections. At
this date there is insufficient evidence
to form an opinion regarding the
effectiveness of the various types of
wire mesh used in preventing or re-
tarding reflection cracking. There is,
however, definite evidence thar the
wire reinforcement has prevented the
formation of longitudinal cracks.

Although these experimental sec-
rions should eventually provide some
very definite data regarding the bene-
ficial effects, if any, of the various
types of wire reinforcement to pre-
vent or retard reflection cracking, it
would appear that in any future in-
stallations thought should be given to
incorporating one or two other varia-
tions such as: Vary the thickness of
surfacing from perhaps two inches to
four inches in the reinforced sections,
and in certain control sections increase
the thickness of the bituminous mix
so that the price per square yard of
the nonreinforced portion is equiva-
lent to that of the wire reinforced
section. There is evidence that an in-
crease in thickness of bituminous sur-
facing may not entirely prevent re-
flection cracking bur the magnitude
or severity of such cracking may be
greatly delayed and reduced. This is
demonstrated to some extent by the
pavement represented by Figure I
where a one-inch blanker began to
show reflection cracking afrer 30 days
when compared to the District X job
where the four inches of biruminous
surfacing in the control sections has

« + - Continuad on poge 71
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HOUSE MOVING

Confinved from page 40 , |

possible to find the cur lines after the
operation is completed.

The various municipal and county
agencies require thar a building being
relocated on a lot to be renovated and
redecorated so as to make the build-
ing consistent with the majority of
the houses in the neighborhood, A
house moved in must be as good or
better than any house within a 1,000-
foot radius of the new site. This re-
quirement applies both to the exterior
and interior of the improvement. The
electrical wiring and plumbing svs-
tems are inspected and are required to
meet current standards. The renovat-
ing of these improvements to meer
such requirements add years of safe
and useful life to the older houses that
are moved.

Moving Problems

The movement of the houses within
a metropolitan area is not without its
problems. The housing crises has been
replaced with the world's greatest
traffic headache. To facilitate move-
ment of houses without the snarling
of traffic, all house moving must be
done between the hours of midnight
and 6 a.m. Traffic during these hours
is relatively light, however, there is a
small percentage of drivers during
these hours who may become con-
fused upon sighting a house rolling
down the street. There have been
accidents at the rate of one per week
in which drivers have collided with
houses being moved. One such driver
had Indged his car underneath a house
in the process of movement. When
the policeman questioned him as to

what had caused the accident, his re-
ply was, “I have driven this same
street for the last 10 years and I never
saw that house before.”

Problem of Overpasses

Another problem is the construc-
tion of overpasses in the freeway pro-
gram. The normal overhead clearance
of such overpasses is about 15 feer.
However, the usual minimum height
of a one-story house in transit is
approximately 22 feet. With each
grade separation, good routes are be-
coming more and more difficult to
find for movement of improvements
from the central Los Angeles area,
Overhead wires also present a prob-
lem within the metropolitan area. It
15 nec for various utility com-
pany employees to be available to
raise wires in order to allow houses to
pass. In some instances the cost of
maoving wires is greater than the cost
of moving the house,

There is no house moving authority
established in the State of California
to enforce safety regulations on the
house mover, Therefore, to advance
the moving industry, the reputable
house movers have joined together in
an association known as the House
Moving Contractors Association and
they police their own industry. Any
improvement more than 36 feetr in
width must have a permit of feasible
movability issued by a committee of
three representatives of the association
in additon to the necessary trans-
portation permit issued for use of city
streets, county roads or state high-
ways. The associarion, through its
efforts, has done much to make the
house moving industry safe and pros-
perous,

Today, house moving in the Los
Angeles area amounts to about
§7.000,000 annually. Add to this the
resale price of the houses, together
with labor costs of carpenters,
plumbers and workers necessary to
renovate the homes, the relocation of
improvements in the Los Angeles area
will amount to a sum in cxcess of
$15,000,000 annually, This is Bic
Busixess.

Sales Section

In 1946, as the postwar highway
program was being accelerated and
freeway construction was again starred
in earnest, it became apparent that
there was need for a section within
the Division of Highways to handle
the sale of improvements and the
clearance of right of way, together
with the renting of houses thar had
been purchased but were not imme-
diately needed for construction. No
one at that time could foretell thar the
clearance program would reach the
immensity of its present operation.

It normally takes from one year to
eighteen months to buy sufficient
right of way to award a construction
contract. Rather than remove the
houses immediately, after purchase, it
has been the policy of the Division of
Highways to allow the improvements
to remain in place untl such time as
the property is needed for construc-
tion. Instead of allowing the houses to
remain vacant, the rental section has
been successful at renting them at the
current rental rates, The Los Angeles
office has approximately 1,750 such
houses now being renced. This house
pool is in a constane state of flux be-
cause of the acquisition and sales pro-
gram. Approximately 40 to 60 prop-

LEFT—A 1&-unit eparfmant house in the process of being reassambled af ifs new locotion. RIGHT—Sixtesn-unit oportment house fully recssemblad af the new loca.
tion. These wnils were so expertly finished if iz now impessible fo find the cuts that were necessary fo meve the building. This bullding was erginally lecated in
Sherman Coks end wos relocoted in El Segundo.

and Public Works
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LEFT—Frame residence prior fo relocafion. RIGHT -5ome residence offer relocation. This residence wos complefely renovaled and is now an elroclive stucco house.

erties are added weekly by purchase
and subtracted weekly by sales from
this group.

Timing in Sales

Timing in house sales is of the es-
sence. If the improvement is sold long
before the property would be needed
for construction, the State is deprived
of rents that it would have collected.
Furthermore, if less than 90 davs is
allowed to the purchaser for clear-
ance, the house brings a lower return
on the market. Notwithstanding rhese
facts, the right of way must be cleared
and be available to the contractor
upon the awarding of the construc-
tion contract. Timing is related to the
price that an improvement will bring
on the marker in another way. If too
many houses are sold in a short period
of tume, the market becomes fooded
and the sale prices are lower. By the
same token, if sales are too slow to
stimulate interest in the area, the mar-
ket tends to become stale and stagnant
and the sale price of the improvement
is lower,

All salable improvements are sold
at public auction on the premises. The
buyer is required to “put up” a §1,000
faithful performance bond for the re-
moval of improvements in a manner
acceptable to the State by the removal
dare specified at time of sale. It is the
further responsibility of the purchaser
to determine whether or not the
buildings are movable as well as
whether or not they will be permitted
to move into g certain locale or neigh-
horhood, In addition, the buver must
obtain moving permits from each
political subdivision through which
the improvement is to pass.
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Last year the House Sales Section
in the Los Angeles district sold 2,250
units for a total return to the State of
§2,073,000. In addition to this it col-
lected $888,000 in rents. This money
is added to the Gas Tax Fund for
freeway construction, This is Bic
Busivess.

Vandalism

One problem that grew with the
accelerated program was vandalism.
This problem is twofold. First, the
vacant houses awaiting sale are
plagued by youthful wvandals. This
problem first started with the un-
quenchable desire of youth to heave
a rock through a plate glass window.
The second phase of this problem is
the professional vandal. Several in-
dividuals saw an opportunity to pick
up side money by scavengering state-
owned houses.

Vandalism in these two forms be-
came so extensive that it could ne
longer be ignored regardless of the
fact that most houses were redeco-
rated inside and out during the relo-
cation process. The various munici-
palities were sympathetic with the
Stare’s problem of vandalism but did
not feel justified in hiring additional
police to guard state property. The
various areas in which these properties
are located were so widespread that a
system of night watchmen or foot
patrolmen was impracticable. To cope
with this ever-growing menace the
House Sales Section was authorized to
hire three state policemen as motor-
ized units to rove the various areas
These patrolmen vary their hours and
routes so that no one will be able o
predict their nime and place or know
when to expect them. The results of

this program have been heartening. In
the first six months of 1955, 69 convic-
tions of theft were obtained through
the courts, and professional vandalism
has almost been completely eliminated.

Parents Held Responsible

The abolishment of youthful van-
dalism has not been quite so successful
because of the dh%cultj; of prose-
cuting minors. However, on Septem-
ber 2, 1953, legislation became effec-
tive governing the prosecution of
juvenile offenders. Under this new
law, the parent is held responsible for
the acts of vandalism by the child.
Upon apprehension, the parents of
each child are required to reimburse
the Srate for the damage done, Al-
though the parents do not publicize
the apprehension and the effect
thereof, you may be sure that the
child’s playmates and friends receive
full details of this together with de-
tails of other punishments adminis-
tered by the parent. So effective has
been this law that the waning of
vouthful vandalism is already ap-
parent.

Results

Los Angeles like most other ciries
had not experienced growth by large
subdivisions and houvsing projects,
with a house on every lot, until the
early 1940’s. As a resulr, there were a
number of vacant lots in the older sec-
tions of the city. To build a new house
in such a section would result in an
over-improvement. With the program
of relocation of improvements for
freeway construction, most of these
lots have now been urtilized for the
relocation of houses that are consistent
with other homes in those neighbor-
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USED HOUSE LOTS—Many lafs in the Los Angeles
orea disploy o3 meny os 25 to 30 homaes that are
for sala to be moved onto lols of prospective buyers

hoods at a price that is economiecally
feasible.

The Los Angeles area has never
known the tenement housing that has
plagued most large cities. This does
not mean that this city does not have
any slums or substandard housing
areas. For the most part, the slum areas
consist of one-story slums erowded
closelv together. The freeways pass-
ing through these older sections of the
city have done much to eliminate
many of these one-story slums. These
substandard houses are frequently on
the fringe of industrial aress,

For yvears these industrial areas have
creeped like an amoeba, constantly
overflowing its boundaries, as a result
of individual requests for zone vari-
ances and zone changes, This problem
has continued ro exist despite the tire-
less efforts of the various planning
commissions to draw a permanent
boundary to separate residential and
industrial zones. The freeway fre-
quently forms a good dividing strip
or buffer zone making a permanent
boundary to separate these two zones.
The remaining old homes on the in-
dustrial side of the freeway are imme-
diately gobbled up for industrial de-
velopment. The owners of residential
improvements on the other side of the
freeway have a new sense of security
and are no longer reluctant to spend
money on needed replirs and rehabili-
tation of the properties.

Once again Yankee ingenuity is due
commendation. Not only has this far-
sighted program netted a substantial
monetary return to state coffers for

and Public Works

A public auction of on aporimant house in No

highway construction; but through the
wholehearted cooperation of privare
enterprise and the public works pro-
gram the public has received a double
dividend. A house that is good before
it is moved is good after it is moved.
An older house is rejuvenated and
modernized in the relocation process

rth Hollywsod conducted by state persannel

to add years of useful life. Many
dwellings on the verge of discharge
from service without honor have been
recalled by relocation to do another
“hiteh” of honorable service as a
home in one of the fastest growing
population centers in the world. This
is Goon Busingss.

REFLECTION CRACKS

Confinved from poge a8 ...

shown practically no reflection crack-
ing so far. Traffic is similar in both
cases. Another variation might be o
place, prior to resurfacing, a cushion
course of granular material varying
perhaps mn thickness from four inches
to six inches aver the old pavement
and compare the cost and effective-
ness with the wire-reinforced sections.
One other alternative might be to add
rubber in various proportions to the

bituminous mixture as a  possible
method of reducing reflection crack-
ing.

ACKNOWLEDGMENTS

The nwork described bersin was per-
formed under the general divection of Mr.
F. N. Hveem, Materialy ond Research Engi-
neer, Califormia Division of Highways Ex-
cellent cooperation apar extended by the
Revidens Engineer, My, L. E. Dawiel of Dis-
trict X.

The awriter wishes to especially aeknonnl-
edge the efforts of Mr. fobn Skop who took
gare of smost of the detailed work and as-
sisted the Residemt Engineer during the
placing af the test sections,

71



Assignments

THRE.E District Engineer assignments
for the California Division of High-
Ways, effective March lst, were an-
nounced by State Highway Engineer
G, T. McCoy:

A. M. Nash, District Engineer of
District 111, with headquarters at
Marysville, was transferred to District
V, with headguarrers ar San Luis
Obispo,

A. M. MASH

J. W. Trask, District Engineer of
District 11, Redding, was transferred
to District 11, Marysville,

H. 5. Miles, Assistant District En-
gineer in District IV, San Francisco,
was promoted to District Engineer of
District I, Redding,

When Nash assumed responsibility
for District V, Acting District En-
gineer, L. L. Funk, returned to his
previous assignment as Assistant Dis-
uict Engineer—Planning, District V
includes the counties of Santa Bar-
bara, San Luis Obispo, Monterey and
San Benito,
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Three Districts

J. W. TRASK

Mash had been District Engineer at
Marysville, a district which includes
11 Sacramento Valley and mountain
counties, since 1952, His earier service
included two periods as District En-
gineer of District [, Fureka, and one
three-vear assignment as Engineer of
Design for the Division of Highways,
at headquarters office in Sacramento.

He has been an employee of the
Division of Highways since 1920, fol-
lowing aviation service in World War
I. A native of Elk Cicy, Kansas, Nash
studied at the University of Washing-
ton. He has served on important na-
tional committees of highway officials
concerned with highway design and
administration.

Trask had been on the seaff of Dis-
trict TI, which includes seven north
central and northeastern  counties,
since 1943, He became district en-
gineer In 1950. A native of Lincoln,
Kansas, he has been with the Division
of Highways since coming to Cali-
fornia in 1928, serving first with the
Bridge Department and later on var-

Transfers Affect

ious assignments, including that of
resident enginect on the Newcastle
Tunnel on US 40 in 1931,

Trask is a graduate of Utah State
College and served in Waorld War |
with the Army Corps of Engineers.

Miles, the new District Engineer of
District II, joined the Division of
Highways in 1931 upon graduation
from the University of California, and

H. 5 MILES

has been engaged in various engineer-
ing and administrative assignments in
the San Francisco Bay area distriet
ever since. He was District Mainte-
nance Engineer of District IV from
1947 to 1950, and since 1950 has been
Assistant District Enigneer—Adminis-
tratiom,

Miles was born in Elmira, New
Yorlk, but came to California as a child
and attended public schools in San
Francisco. He has long been active in
civic affairs in his home community
of Millbrae, San Mateo County. Miles
is married and has a 10-year-old
daughrer,

California Highways



GOODWIN J. KMIGHT

Governor of Californio

CALIFORMIA HIGHWAY COMMISSION

FEANK B. DURKEE . . Director of Public Works
and Chairman

San Francisco
San Bernardino

H. STEPHEN CHASE .
JAMES A. GUTHRIE

ROBERT E. McCLURE Santa Monica
EORERT L. BISHOP . Santa Rosa
FRED W. SPEERS . . . . .. Fscondido
CHESTER H. WARLOW, Vice Chairman Fresno
. A& MAGHETTI, Secrefary . . Davis
T. FRED BAGSHAW . Asslmn! Diracior
A. H. HEMDERSON . Depuly Director
[ M. “MAX" GILLISS Deputy Directar

DIVISION OF HIGHWAYS

GEO. T, MeCOY ,
State Highway Enginear, Chief of Division

1. W. YICKREY . Deputy $ate Highway Engineer
CHAS, E WAITE Deputy Staia Hinhway Engineer
EARL WITHYCOMBE Assistant Mate Highwey Eaginear
F. W, PANHDRST Hhssistand Stata Highway Engineer
I, L, WOMALK . Assistani State Highway Engineer
R. H. WILSON . Assisfant Sate Highway Engineer
F. M. HVEEM . Materials and Research Enginesr
GEORGE F. HELLESOE . . Mainbenance Enginesr
LCYOUNG . . . [Engineer of Design
G, M WEBE . . Traffic Engineer
MILTON HARRIS .+ . . Construction Engineer
H. B. LA FORGE . Engineer of Federal Secondary Roads
(.E. BOVEY . Ei‘lgmbar of L'ﬂ'f and Cooperative Projecis
EARL E. SOREMSON , . . Equipment Engineer
H. C. McCARTY . . . . Office Enginear
1. A, LEGARRA | . .- Planning Engineer
1. P. MURPHY Prin:qpa[ Highway Enginger
F. M. REYNOLDS Frincipal Highway Engineer
E . SALDINE . Principal Highway Englneer
A L ELLIOTT | Bridge Engineer—Planning
|, 0. JAHLSTROM Bridge Enginear—{Oparations
1 E McMAHON . Bridge Engineer—Southern Area
L. €. HOLLISTER | Pru:-ﬂ:ls Engineer—Carquine:
E. R. HIGGING . e Compiraller
Right of Waoy Department
FRANE C. BALFOUR . . . Chief Right of Way Agen
E. F. WAGHER . . . Depl.rly L'h Bf ﬂ'luiﬂ of Way Agent
GEORGE 5. PINGRY . . Assistant Chief
RS ) PIANEIDI | i Assistand Chiaf
E M. MacDOMALD . ., . . hssistant Chisf
Dstrier IV
B W. BOOKER hssistant State Highway Englneer

District VI

E. T. TELFORD Assisiani Sfale Highway Engineer

District Engineers
ALAN 5. HART . Disirict I, Eureka
S MILES . . . . District 11, Radding
LW TRASE ., . District 111, Maryswille
L P, SINCLAIR . [strict 1V, 3an Francisco
L. A, WEYMOUTH | District IV, San Francisco
AM NASH . . . . . District ¥, San Luls Obispe
W. L. WELLH . ek . . District VI, Fresno
GEORGE LANGSNER District V11, Los Angeles
LYMAH R, GILLIS District V11, Los Angeles
L. V. KANE | Distriet V1N, San Bernarding
F. E. BAXTER . . District 1X, Bishop
JOHN G, MEYER District X, Stockion
1. DEKEMA . Distriet X1, 5an Diega
HOWARD C. W00D

fagih Eri:l?u Enginear
* State-owned Toll Bridges

DIVISION OF CONTRACTS AND
RIGHTS OF WAY

Lagel
ROBERT E. REED . Chief Counsel
GEORGE C. MADLEY . , . . Assistant Chief
HOLLOWAY JONES . , . | .+ Ahssistant Chief

HARRY L. FENTON | Assistant Chief

DIVISION OF SAN FRAMCISCO BAY
TOLL CROSEZINGS

NORMAN C. RAAB Chief of Division
BEM BALALA . Principal Bridge Enginesr

DiVISION OF WATER RESOURCES

HARVEY 0, BANKS, Sfate Engineer, Chief of Division

WILLIAM L. BERRY . Mhssistant Sfzfe Engineer
Waler Resources |nvestig fiens, Cenfrcl Valley
Praject, Irrigaiion Disiricts

W, G SCHULT . Assistani Slals Enginesr,
Sacramenio River Flood Conirol Project, Su-
pervision af Safety of Dams, Sacramenio-3an
loaguin Water Supervision

L. C. JOPSON . .. hssistant State Enginear,

Water Enghh and Waler Quality Investigations

MAY BOOKMAK
Principal Hydraulic Engineer, Los Angeles Office

HENRY HOLSINGER . . Principal Aftorney
T. R. MERRYWEATHER Administrative Offices

DIVISION OF ARCHITECTURE

AMSOM BOYD State Architect, Chief of Division
HUBERT 5 HUNTER . . Deputy Chief of Division
ROBERT W. FORMHALS

hdministrative Assisten! to Sfate Archifect

DEPARTMENT OF
PUBLIC WORKS

SACRAMENTO,

CALIFORMIA

Administrative and Fiscol Service

EARL W. HAMPTON

Assistant Sfate Architec!, Administrative

HEWRY R. CROWLE . Fiscal Assistani
THOMAS MERET . Consiruction Budgets Archifect
WADE 0. HALSTEAD

Principal Estimator of Building Construction
Principal Architect, Standards

STANTON WILLARD

Dasign ond Planning Service
P. 1. POAGE

dssistant State Architect, Design and Planning

ROGERT M, LAKDREUM . Chief Architectural Coordinaior
ARTHUR F, DUDMAN . Principal Architect, Sacramento
JAMES A GILLEM . Principal Architect, Los Angeles
CHARLES PETERSON

Principal Siructural Engineer, Los Angeles

CARL A, HENDERLONG

Principal Mechanical and Electrical Enginear
Chief Architectural Draftsman
Supervising Specifications Writer
Supervisor of Special Projects

CLIFFORD L. IVERSON
GLSTAY B, VEHN .
JOHN 5. MODRE .

Consfruction Service

CHARLES M. HERD |
CHARLES H. BOCKMAN

hasistant fo Chief Consfruction Engineer

AREA COMSTRUCTION SUPFRVISORS
THOMAS M. CURRAN
I, WILLIAM COOK
CLARENCE 1. TROOP

AREA STRUCTURAL ENGIMEERS
SCHOOLHOUSE SECTION
MAMLEY W. SAHLBERG
M. A. EWING
ERNST MAAG

Prigled fi Cal ITOREN & §TATE FEINTIRE DFFicE ..Ea‘i‘ ATIE EoSE A RGO

Chief Construction Engineer

hrea |, Oakland
hrea 11, Sacramenio
Area 111, Los Angeles

Area 1, San Francisco
. Area 11, Sacramento
Area (11, Los Angeles



arig fomo 0 0 o-ODokland Bay Bridg
oo Gerial phofo b R K S50
Fhotograp = o Dlepo % of Pub 0

=
AR
B L

£==

¥e
4 L &
b

'ﬁ{; & .h:..fu.l:ﬁ'.-k'
Fi T i
A ':-
v = F =
e |

-




