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Im,u.'s.\.h: a row of 5,800 five-drawer
filing cabinets full of administrative
records. The row would be over 114
miles long. It would contain about
87,000,000 pieces of paper—corre-
spondence, reports, legal documents,
accounts, requisitions, authorizations,
hundreds of different kinds of records.
Now imagine that you have to plan
and organize the contents of these
20,000 file drawers * for an organiza-
tion with 13,000 employees and an an-
nual budget of more than §450,000,000,
operaring through a Sacramento head-
quarters office and 11 district offices
from San Diego to Eureka, so thar:

*Not all of these records, of course, are
kept in file drawers. The term “file
drawers” is used throughout this article to
indicate quantities of records in an easily
visualized measure. It means 114 cubic feer
aof records or abour 3,000 pieces of paper,
regardless of how they are stored.
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not yot reached

(1) Anyone can get information he
needs from the records when he needs
it;

(2) New records are added
promptly, in the right places;

{3) Old records are kept as long as
they are needed, but no longer; and

(4} All of this is done at the least
possible cost for personnel, equipment
and space,

This is the recordkeeping job of
the California Division of Highways.
It is a big job, and gerring bigger as
our statewide traffic problem grows
and the division's work grows with
it. Fortunately, however, it is a job
to which the Division of Highways is
applying the same modern tools of
records management that are proving
effective in other large-scale business
and government enterprises.

Highways

dote for disposal

Less Paper

By
JOHM H. STANFORD
Management Analyst

Heodguariers Records
Canter showing low-cost
sterage of semiactive
recards which have

Rapid Progress

Here are the encouraging first re-
sults of the inrensified records man-
agement program launched by the
State Highway Engineer in 1957,
They show that Headguarrers
Departments  and  Diserict Offices
throughout the division are making
rapid progress in reducing and bring-
ing under betrer control their admin-
istrative records {records other than
maps and plans) through this co-ordi-
nated effort.

The comtents of abowr 5000 file
drawers. more than ene-sivth of thase
20000 file drawers, ave being de-
stroyed or sold a5 waste paper becanse
they are no longer necessary. Nearly
half of these already have been dis-
carded and the balance soon will be,
This is eliminating abeur 15,000,000

. -« Confinved on poge 2
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MORE HIGHWAYS

Continved from poga 1 . . .

pieces of paper and cutting nearly
one-quarter mile off that theorencal
row of five-drawer file cabinets.

About 5400 file drawers of other
recards are being wmoved from high-
cost office space to low-cost record
center type storage beeause, although
necessary, they arve used infrequently.
Nearly 4,500 of these have already
been moved.

In summary, 10,400 file drawers or
35 percent of all division records
other than maps and plans (which are
excluded from all of these figures and
which will be the subject of a separate
studv) are being rransferred or de-
stroved, including 2,400 file drawers
already destroved and 4,500 drawers
already moved our of offices.

The value to the Division of High-
ways of this breakthrough in the
battle against unnecessary paper is
abour §180,000 a vear, as explained
later in this report.

How was this program developed?
By what methods have these results
been obtained?

The answer starts several vears
back, for the Division of Highways
has for some time been concerned
with the problem of controlling the
growth of records which has nat-
urally accompanied the growth of the
highway program, Large quantities
of records, particularly field account-
ing records and duplicate records in
districts and field offices, have for
some time been destroved each vear.

Joint Survay

In 1954, the Service and Supply De-
partment and the Accounting Depart-
ment jointly undertook a survey of
the storage and use of records in all
division offices. By 1936, this work
had progressed to the point where it
was decided to call in a private con-
sulting firm of records management
specialists to make a broader study of
paperwark problems and to th_h}p
an overall records management pro-
gram proposal.

The division contracted with rthe
National Records Management Coun-
cil for this work and provided sev-
eral employees from Service and Sup-
plv Department to assist. During 1956,

California Highways



this group inventoried records in
Headquarters Office and in District
111 {Marysville) and Districe VII {Los
Angeles), and submitted proposed
schedules for the retention and dis-
posal of records in these offices. Dur-
ing this period the Service and Supply
Department, with the advice of the
council, established a Records Center
at the Sacramento Warehouse loca-
tion for more efficient and lower-cost
storage of inactive records,

Report Submirted

In March, 1957, the NBMC survey
group submirted its report, including
a proposed program of comprehensive
paperwork analysis and records man-
agement. In additon to a division-
wide survey program to apply the
tentative schedules for the retention,
transfer, and disposal of records in the
offices covered and to develop sched-
ules for all other offices, the council
autlined programs for developing an
improved filing plan and file classifica-
ton system, an improved circular
letter system, a vital and historical rec-
ords protection program, a forms and

The Management Section dis-
cussed in the accompanying article
was established in July, 1957, John
H. Stanford, Management Analyst
for the Department of Public
Works, was ossigned at the re-
quest of the State Highway Engi-
neer to serve os Division Manoge-
ment Analyst and to organize,
develop, and direct the Manage-
ment Section.

The purpose of the section is to
help division officials by making
assigned studies, developing rec-
ommendations, and providing ad-
visory services on administrative
and management problems, beth
in Headquarters and in the dis-
tricts. The first major project as-
signad the section wos fo help
carry out the records monagement
recommendations submitted by the
MNational Records Management
Council aofter its survey for the
Division of Highways,

reports analysis program, and a cor-

respondence simplification program.
In July, 1957, the State Highway

Engineer approved this long-range

program. The task of planning, co-
ordination, and assistance was assigned
to the newly established Management
Section. The Service and Supply De-
partment continued to operate the
Recards Center facility, Four division
emplovees who had worked with the
council on the survey were trans-
ferred to the Management Section.
Two administrative analysts  were
later added to the Management Sec-
tion.

The plan and procedures established
were designed both ro expedite dis-
posal of records no longer needed and
to guard against unauchorized or ill-
advised destruction of essential rec-
ords. The most basic fearure is thar
each department, section, and office
initially reviews its own specific rec-
ords and on rhe basis of its own direct
knowledge and needs proposes for
each record series the length of time
the record will be needed in the office,
needed in storage, and the period afrer
which it may be discarded. Some gen-
eral guides, developed in Headquarters
Oifice and in similar offices, are made
available, but are not mandatory.,

HEADQUARTERS OFFICE
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Obsolete Records Destroyed

Once the schedule has been devel-
oped for the retention and disposal of
all records, office by office, no fur-
ther authorizatiens are necessarv, Both
continuing authority and continuing
responsibility are delegated to depart-
ments and districts for application of
the schedules in the future. Records
can be destroyed as they become
obsolete, unless some change in the
schedule should be needed.

Each District Engineer has desig-
nated a records officer to review and
approve on his behalf all requests
from district offices for authority to
destroy records. In the Headquarrers
Office all such requests are reviewed
by the Comptroller and by the de-
partment concerned with the subject
marter, They are given final approval
by the Assistant State Highway Engi-
neer, Administration, who is records
officer for the Division of Highways.
He is responsible for obtaining neces-
sary clearances from the Department
of Finance and the Secretary of Srare's
Office,

Since July, 1957, first the Head-
quarters Departments and then each
of the district offices have been en-
gaged in an initdal “housecleaning”
program to place all administrarive
records on the systematic plan of
scheduled retention, transfer, and dis-
posal, and to apply approved sched-
ules to accumulated records. All
offices have schedules completely in
effect, submitted for approval, or ac-
tively in preparation.

Following are some highlights of
the results obtained by various offices
s0 far:

Headguarters Office. 5,000 file
drawers of records moved out of
uffice space—47 percent of the records
which were in offices, In addirion, 18
percent of the records in warchouse
storage were destroyed, the remain-
ing 82 percent being transferred to
the records center. (The accompany-
ing chart shows these results graph-
ically and in more derail.}

District Il (Marysville). 23 per-
cent of all records transferred or de-
stroved, a total of 203 file drawers,

District IV (San Francisce). 484
drawers destroyed and 298 moved
from office space, totaling 31 percent
of district records. Improved district
record center facilities established.

District X (Stockten). 25 percent
of records discarded, mostly from
basement storage. Improved districe
record center facilities established.

Bridge Department—Bay Bridges.
Retention schedules submitted. 72 per-
cent of office records will be moved
(249 drawers transferred and 158
drawers destroyed) when new sched-
ules are approved. In addition, 75 per-
cent (322 drawers) of records now in
storage will be destroyed. Total of 73
percent of all records to be trans-
ferred or destroved.

District I {Redding). Schedules
submitted. Of a total of 953 drawers
of records, 41 percent will be dis-
carded and 12 percent will move into
storage.

District V (San Luis Obispo).
Schedules submitted. Of a total of
1,048 drawers of records, 31 percent

Heodguariers Records Canter showing o porfion of the fons of recards morked for disposel o o resulf of opplied schedules
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The white lines skefched on this photo of the Headquarters Generol Files Office represent the Vghasts” of former filing cobinets, The records once occupying the
delinected spoce hove been tronsferrad or dispesed of in accordance with o regular schedule vnder the Records Menogement Progrom, moking spoce avall-
able for twe workers' desks,

will be discarded, mostly frim base-
ment storage.

District VI (Fresno). Schedules
submitted. Of a total of 972 drawers
of records, 21 percent will be dis-
carded, Improved district record cen-
ter facilities have been established.

District VII (Los Angeles), Sched-
ules submitted. 368 drawers will be
destroyed and 235 drawers moved
from office space, totaling 19 percent
of district records. Record center
being established at Southerm Ware-
house by Service and Supply Depart-
ment, primarily to serve District VI,

Districts I, VI, X, XI. Inventory
of records in progress. Schedules be-
ing developed. Results expected to be
similar to those in ather districts,

The disposal and transfer of records
already completed benefits the Divi-
sion of Highways by an estimated

and Public Works

$133.000 3 year from now on. An
additional $47,000 may be expected
from work now under way in the dis-
tricts, which will bring the total bene-
firs to §180,000 a year,

This estimate is based upon gen-
erally accepted estimates that it costs
about $25 a year to maintain a drawer
of records in the office (personnel,
space, and equipment) and about
§1.50 a year to keep the same quan-
tty in record center storage. FEsri-
mating $25 a year per file drawer
destroyed from the office, $23.50 a
vear per file drawer moved from the
office to storage, and §1.50 a year per
drawer destroyed from storage gives
the above rough estimates, which are
considered conservative,

With the first or *housecleaning”
phase of the records management pro-
gram well on its way to comple-

tion attention is being given to other
phases of the long-range records man-
AEMENt Program.

In the field of filing systems review,
representatives of each Headquarrers
Department who are directly respon-
sible for departmental files met in
March and April, 1958, for six weekly
training conferences, including de-
seription and analysis of filing sys-
tems, under the leadership of Mrs,
Doris Weaver of the Management
Section staff. A six-month statistical
study has been made of the sources
and uses of Headquarters General
Files material. The circular letter sys-
tem has been studied. Preliminary data
on vital records have been collected.
Each of these subjects and others will
in the furure receive further attention
as the division records management
program moves ahead.



eport From

By H. 5. MILES
District Engineer

THF. SEVEN counties of northeastern
California that comprise Districr 11,
Lassen, Modoe, Plumas, Shasea, Siski-
vou, Tehama and Trinity, occupy
27,500 square miles, Highway trans-
portation is provided for this area prin-
cipally through a network of 1,438
miles of state highways supplemented
by a feeder system of 740 miles of fed-
eral aid secondary routes under county
jurisdicrion,

The population density is relatively
low as the result of having little more
than 1 percent of the Srare’s popu-
lation with 17.5 percent of the total
area. Nevertheless, progressive im-
provement of the road systems is of
vital importance to the economy of
the area and to the general welfare of
the State as a whole,

Access to areas that otherwise would
have remained inaccessible was spurred

PHOTOS AT TOP OF PAGE. LEFT—Wast approach

to Cedor Pom (US 299) betwsan Alfurar ond

Cedarville in Modec County. RIGHT—Comploted

expresswoy north of Dunsmulr on US 99, ML
Shosta in the background.

North Area Builds First
Section of Full Freeway

District |

a full century ago by extensive mining
operations, supplemented by lomber-
ing. While mining has dropped to a
relatively minor role in recent years,
lumber production is now the leading
industry with the seven counties in
this district accounting for 30 percent
of the entire output of the State.
Changes in the lumber industry
have added to highway transportation
needs. Improved management of lands
and the cutting of saw logs on a sus-
tained yield basis have expanded the
zone of operatons from small concen-
trations to large areas. The progress
that has been made in converting into
useful pulp or pressed board products
the 50 percent of the tree that was pre-
viously wasted is resuloing in a similar
trend. Logs are now hauled greater
distances to integrated processing cen-
rers or sawmill waste is transported as
a raw material to manufacturing plants.
Use of recreational resources in this
northeastern county area is directly re-
lated to highway transportation, Be-
cause of the scenic, chimaric and other

natural attractions recreational activity
has become second in importance in
the local economy. Highway routes
which traverse six national forests af-
ford access to mountain scenery and a
variety of weekend and vacation pas-
times, including winter sports. The
many rivers and streams add to the
multiplicity of resources rhar encour-
age travel.

In recent vears boating has gained
in popularity as a form of recreation
and today it heads the list. The rivers
and lakes of the area attract many
pleasure boats because of the accessi-
bility through the use of boat trailers.
For example, during one weekend last
summer it was estimared thar 5,000
boats were in use on Shasta Lake alone.
With the completion of Trinity Dam
which 15 now under construction,
there will be a further increase of boat
trailer travel on the highways of this
ared.

Increased travel coupled with
growth of population in the larger
communities has caused congestion at

California Highways




MIGHT AMD DAY. Twe photos token from the some locafion showing the medion island and four lone consfrucfion af the north enfrance fo Redding en U5 79

locations where lack of traffic capacity
was relatively minor a few years ago.
Expressways and freeways already
constructed, under construction, or
now being planned will remedy this
and other deficiencies in our highway
network,

The designation of Roure US 99W
and its northerly continuation, US 99,
as a part of the interstate system will
result in this main line artery being
developed as a multiple-lane freeway.
On the lateral routes construction of
the initial two lanes of an ultmate
four-lane expressway makes it possible
to provide improved service for low
volumes of present traffic.

The résumé that follows covers proj-
ects recently completed in Discrice 11
as well as current activity.,

Us 99W and US 99

Roure US 99W enters Distrier 11 at
the Glenn-Tehama county line abour
8.5 miles south of Corning and extends
northerly to Red Bluff. It then con-
tinues northward as Route US 99
through Tehama, Shasta and Siskivou
Counties to the Oregon border about
21.5 miles north of Yreka,

The last major work on this route
in Tehama County was a relocation
from six miles north of Red Bluff to
the Shasta countv line, a distance of
7.12 miles completed in 1947,

In Shasta County practically all of
this route has been realigned or relo-

and Public Works

cated or is in the planning stage for
construction in the near furure,

In 1949 a modern two-lane highway
was completed from the Shasta county

line to Anderson, a distance of five
miles. In 1950 a four-lane expressway
was constrocted from Anderson to
Clear Creel, a distance of 5.78 miles,

A section of new exprassway en US 99 in Siskiyou County, Costle Crogs are in the background.



Begunful views of the new Shasta
Lalke are visible along this route and
the Pit River arm is crossed by a two-
level bridge 3,588 feet in length.
This bridge carries the Southern Pa-
cific tracks on the lower level and 2
four-lane highway on the upper level.
The Shasta Dam can be reached from
a highway taking off from US 99
at Project City. Thousands of visitors
view this dam wvearly and most visi-
tors take an interesting conducted
tour through the dam. Numerous
campgrounds have been built along
the lalke by the United States Forest
Service,

Construction of the long-planned
four-lane divided highway through
the Sacramento Canyon north of
Shasta Lake is well under way., Twa
road contracts and one bridge con-
tract totaling 6.1 miles in length were
completed in 1956 berween Crespos
and 0.5 mile north of La Moine at a
cost of $5,300,000. The two road con-
tractors were Piombo Construction
Company of San Carlos and Guy F.
Atkinson Company of South San
Francisco. The bridge contractor was
Ukropina, Polich, Kral & Ukropina
of San Gabriel. A contract for 6.9

: miles between 0.5 mile north of La
Tha Antier Bridge on US 9% spans the Socromanfa River arm of Shasta lake. Tho Southern Pacific Reail-

rood Bridge is in the bockgroond. The conneclion fo the U. 5. Forest Service Antler Campgrovnd s in Moine ,and 0.8 mile north of Shntgun
the lower right, Creek is now under way and should

connecting with a four-lane express-
way already completed into Redding.

North of Redding, under several
contracts berween 1952 and 1934, a
four-lane expressway has been com-
pleted from the bottom of Sulphur
Creelt Hill to Bass Hill, a distance of
11.8 miles. The contractors were
Fredrickson and Watson Construction
Company of Oakland and Rice
Brothers of Marysville. The cost was
$3,500,000. Ar present a contract is
under way to extend the four-lane
highway southerly to the Sacramento
River Bridge and to construct a one-
way street coupler in Redding—Con-
tractor W. H. Darrough & Sons, Yuba
City.

From Bass Hill to Crespos, a distance
of 16 miles, this highwayv was relo-

cated in the early 1940s to bypass the

lalee result f HREE An improved seclien of US 40 Aliernate in Plumas Counly o few miles west of Spring Garden. In the

Sh _Dt ng E_?fnq thf huﬂd!l]lg {Jf center is the Williams loop an the Western Pocific Roilrood Feather River Route with an overhead
asta Dam on the Sacramento River. crossing in the fereground.
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be completed this year. The cost is
about $6,000,000 and the contractor
is Gibbons and Reed, Salt Lake City,
Utah.

First Full Freeway

The first section of full four-lane
freeway with separations and inter-
changes to be built in District [T will
be opened for bids this spring. It will
extend from 1.0 mile south of the
Shasta-Siskiyvou county line to the
Sacramento River bridge in Duns-
muir, a distance of 3.7 miles. The
budger allocation for construction is
$4,600,000.

For the 10.3-mile gap between (.8
mile north of Shotgun Creek and 1.0
mile south of the Shasta-Siskiyvou
county line, plans are being completed
and right-of-way is being acquired.

Beginning at the Sacramento River
bridge in Dunsmuir and extending
five miles north o Big Canyon, con-
tracts were completed in 1954 for
widening the bridge to four lanes and
constructing a four-lane divided ex-
pressway for about 3.5 miles to the
narth then two-lane for 0.8 mile. The
roadway cost was $2,100,000 and the
bridge cost was $700,000. The bridge
contractor was Charles MacCloskey,
San Francisco, and the road contrac-
tor A, Teichert & Son, Inc., Sacra-
meno.,

From Dunsmuir on, Mt Shasta,
which reaches a height of 14,162 feer,
comes prominently into view. At Mt
Shasta City the Everitt Memorial
Highway leads from US 99 along a
newly built scenic route up the moun-
tain to a ski lift and a lodge which
will be ready for use this next winter.
This is expected to become a very
popular ski resort as it has so many
natural advantages for the enjoyment
of this winter sport. At Weed the
highway skirts the base of Mt. Shasta.

From Big Canyon north to the Ore-
gon state line the only recent con-
struction other than resurfacing was
completed at the following locations:

From Spring Hill north of Mt
Shasta to Weed, a distance of 8.0
miles, a modern two-lane highway
with an overhead over the Southern
Pacific tracks was completed in 1951.
The construoction cost was §882,000,
The contractors were Harms Broth-
ers and F. Fredenburg of Sacramento

and Public Works

UPPER—Adin Summit on US 299 in Medoc County. Mote the domage to the sign which has evidently
served os o riffe target for vondels. [OWER-—New consfruchion on US 299 in Trinity County with the
Trinity River on the right and the old highwoy on the left.

and Rand Construction Company of
Bakersfield.

From 4.7 miles south of Yreka o
Jefferson Street in Yreka, a distance
of 4.7 miles, the initial two lanes of a
future four-lane expressway were
completed in 1937 under two con-
fracts at a total cost of $1.082,000.

The contractor was M. W. Brown of
Redding.

Between Camp Lowe and Bailey
Hill, a distance of 7.8 miles, a modern
two-lane highway realignment was
completed in 1949 ar a construction
cost of $1,013,000, The contractor on
the grading was Fredrickson and

9



An improved section of US 299 sost of Weaverville in Trinity County. A section of the old highway con be ween in the right fereground.

Warson Construction Company, Oak-
land, and the contractor on the base
and surfacing was A. Teichert & Son,
Sacramento.

us 99

US 99E enters District 11 ar the
Tehama-Butte county line about 12.5
miles north of Chico and joins US 99
ar Red Bluff.

Since 1947 all this route has been
reconstructed to a modern two-lane
standard partially on old alignment
and partially on new alignment, A
number of bridges have been widened
and a number of new bridges have
been buile. Total cost of these proj-
ects was 51,700,000 for the roadway
and $1,000,000 for the bridges.

The twao latest contracts were com-
pleted in 1954 and 1955, Fredrickson
and Watson Constroction Company
of OQakland completed the section be-
tween Los Molinos and Mill Race
Creek in 1954 and Clements and Com-
pany of Centerville completed the
section between the Burte county line
and Mill Race Creek. The bridge wid-
enings had been completed previously
by the bridge department.

Us 40-Alternate

US 40-Alternate leaves Districe 111
and enters Diseriet 1T in Burre County
about six miles southwest of Pulga,
passes through the scenic Feather River
Canyvon and joins US 395 abour eight
miles east of the Nevada line. Two
major realignment projects on  this

10

route have been constructed in recent
vears. A forest highway project was
complered under the jurisdicrion of
the Burean of Public Roads in Octo-
her, 19356, from plans furnished by the
Division of Highways for 2.6 miles
of two-lane highway between seven
miles east of Quincy and 0.7 mile west
of Spring Garden with an overhead
over the Western Pacific Railroad
tracks. Contractor Carl M. Halvor-
son, Inc., of Portland, Oregon, con-
structed this project at a cost of
ER00,000.

An adjoining 5.2-mile unit from 0.7
mile west of Spring Garden to Sloat
is now under contract and should be
complered this year. This project is
for the initial two lanes of a four-lane
expressway. The estimated construc-
tion cost is $1,200,000 and the con-
tractor is O, K. Mirtery & Sons, Gar-
dena.

Plans are under way for the sec-
tion berween Sloat and Blairsden.

us 97
US 97 begins at Weed in Siskivou
County, branching off from US 99,
and leads in a northwesterly direction
toward Klamath Falls, Oregon, leaving
California about three miles north of
Daorris. Wonderful views of Mr. Shasta
are seen from this highway as it skirts
the base of the mountain on the north
side. This route has become a popular
route to northern Oregon and Wash-
ington as it is shorter than US 99 and
traverses fewer cities,

The only major realignment project
on this route in recent vears is the com-
pletion in 1954 of a realignment from
Daorris to the Oregon state line, a dis-
tance of three miles. Clements and
Company of Hayward was the con-
tractor and the cost was $410,000,

Waork has been started by Dorman
Construction Company on a heavy-
duty asphalt pavement on the 17.2-
mile section berween Juniper Station
and 0.1 mile north of Dorris, Also re-
surfacing with plant mix is under way
between 8.3 miles north of Weed and
Grass Lake, a distance of abour 13
miles, M, W. Brown is the contracror,

us 299

US 299 enters Discrict I1 from Dis-
triet 1 along the Trinity River about
26 miles west of Weaverville, passes
through Weaverville, Redding, Bur-
ney and Fall River Mills, and ends at
Alrturas.

There has been no recent construc-
tion on this route west of Weaverville
except for storm damage restoration
and resurfacing.

From Weaverville to Douglas City
under a number of contracts between
1950 and 1957, the entire section has
heen reconstructed to 1 modern two-
lane standard with greatly improved
alignment and new bridges, the cost
being abour $1,600,000. A new 0.2-
mile approach to the Trinity River
Bridge is to be contracted this year.

From Virzthums, which is 2.6 miles
east of the bridge, to 1.0 mile east of

California Highways



A new seclion of US 395 south of Rovendale in Lossen County presents an inferesting study in perspective fer the comeroman
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Tom Lang Gulch, a distance of three
miles, a contract was completed in
1957 for a relocation of a narrow,
winding stretch of mountain road.
Plans are being prepared for further
relocation to the summit of Buckhorn
Mounrain.

In Shasta County berween 1947 and
1940, 9.9 miles of highway were relo-
cated berween Tower House and
Shasta. The building of the dams for
the Trinity River development will
create a lake in the neighborhood of
Whiskevtown which will necessitate
an extensive relocadon of this high-
way,

From just east of the west Redding
city limits to the Southern Pacific
overhead, a contract was completed in
1956 for a four-lane highway and
street. The work was performed by
Fredrickson and Watson Construction
Company of Qakland at a cost of
£312,000. A contract has been let to
Stolee, Inc., Oakland, for a new four-
lanie overhead over the railroad, This
should be completed by late fall.

On Marker Street in Redding this
route coincides with US 99 to the top
of Sulphur Creek Hill then proceeds
in a northeasterly direction to Alraras.

Contracts were completed in 1955
on a relocation of a four-mile stretch
of highway berween Montgomery
Creek and 0.2 mile east of Hillcrest
and on a realignment of a 3.6-mile
stretch berween Deb’s Place and
Harchet Mountain Summir. The con-
tractor on the former was Faron and
Smith of San Francisco and on the lac-
ter was Fredrickson and Wartson Con-
struction Company of Oakland. The
cost for the two projects was §1,700,-
000,

Work is scheduled to seare this yvear
on a construction job rhat will include
completing the 14-mile gap berween
the above projects as well as a 3.9-mile
relocarion on the east slope of Harcher
Mountain. This is covered by a budger
allocation of $1,450.000.

Recent work on this route in Lassen
County consists of extensive resurfac-
ing. In Modoc County, realignment
between 1.0 mile east of Canby and
Chambers Ranch was completed in
1954 at a cost of §500,000. The con-
tractor was Peter Kiewit Sons’ Com-
pany of San Francisco,

12

US 395 five milas eost of Alturas of the junciion with Rowle 28 fo Cedarville

This highway extends from Alturas
to the Nevada stare line as Legislative
Roure 28, It follows US Route 395
north of Almaras for a distance of six
miles then branches to the east over
Cedar Pass and through Cedarville to
the MNevada state line.

Honor Camp forces in 1955 and 1956
graded a section 7.9 miles in length
from the junction of US 395 cast, at
a cost of $330,000. In 1957 a plant-
mixed surfacing was placed on this
section at a cost of §130,000, The con-
rractor was Clements and Company of
Centerville.

In 1951 a realignment of an 8.9-mile
section berween Toms Creek and
Cedarville and going over Cedar Pass
was completed to a modern two-lane
standard ar a cost of $1,100,000,

us 3935

US 395 enters the Srate in Sierra
County about 16 miles northwest of
Reno and traverses Lassen and Modoc
Counties to the Oregon border about
40 miles north of Alturas. Alturas is
the only city through which it passes.

In Sierra County and south of
Johnstonville in Lassen County no
construction has been done in recent
vears except for surfacing.

North of Johnstonville since 1953,
contracts have heen completed by the
Division of Highways and by the Bu-
reau of Puoblic Roads which have

made the major portion of this route
in Lassen County an adequate, mod-
ern rwo-lane highway, The main con-
tractors were Harms Brothers of Sac-
ramento and A. Teichert & Son, Inc.,
of Sacramento. The cost was $2,300,-
000. With the completion of a surfac-
ing contract this year berween Raven-
dale and Madeline the traveling public
will have a smooth, wide two-lane
highway through Lassen County,

Berween Alturas and the Oregon
state line in Modoc County the com-
plete distance of 38.4 miles was graded
by Honor Camp forces between the
yvears 1946 and 1954, The cost was
$£2,500,000, In 1957 a surfacing con-
tract was completed over this stretch
of highway. The cost was $600,000
and the contractor was J. C. Compton
of McMinnville, Oregon.

State Sign Route B9

State Sign Route 89 enrers District
IT at the Sierra-Plumas county line
and runs north 8.7 miles to a junction
with US 40-Alternate about 8.9 miles
west of Portola. It follows along US
40-Alrernate to a point about 11 miles
north of Quincy; branches to the
right through Crescent Mills and
around the west side of Lake Almanor
to a junction with State Sign Roure
36 abour three miles southwest of
Chester. It follows along Route 36
to a point four miles west of Morgan
Springs; branches to the right to the
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UPPER LEFT—Route 82 eniering the City of Fart lones from the south, UPPER RIGHT—Tha section of US 99 in the Socromento River Canyon near Costella
scheduled for reconstruction soon. LOWER LEFT—The P River Bridge across Shoste Loke an US 99. LOWER RIGHT—AR oeorial view of the new Scobt Vallay
highway {Route 82) in Siskiyow County seuthwesf of Yreko. Sections of the ofd winding read if reploced can be seen in fhe foregraund,
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south entrance of Lassen Volcanic
National Park.

Through the park is a scenic park
road which passes hor springs and
reaches the height of 8,512 feet from
which it 15 an easy climb ro the top
of Mt. Lassen at 10,453 feer. The road
runs through the devastated area from
the last eruption in 1915 and skirts
trout-filled lakes.

From the north entrance of [Lassen
Park Roure #9 conrinues north at
times along a beauriful trour stream,
Hatr Creek, and crosses US 299 about
five miles east of Burney. 3.5 miles
north of the junction on the left is
the entrance ro the McArthur-Burney
Falls State Parlk, which has an awe-
inspiring falls rhat attracts many vis-
itors, Camping facilities are available,
The route now turns to the north-
west and passes through MeCloud and
ends at a junetion with US 99 abour
two miles south of Mt. Shasta Ciry.
It is from this route that the new sla
lift road up Mr. Shasta begins.

Recent work on this route south of
US 40-Alrernate includes rhe building
of bridges with approaches over Sul-
phur Creek, Frazier Creek, Graeagle
Creek and the Middle Fork of the
Feather River. The cost was £435.000,

Between US 40-Alternate and Srate
Sign Route 34 improvements have
been made at Greenville and Almanor
Dam.

In Shasta and Siskiyou Counties,
8244000 is budgered for the replace-
ment this vear of a bridge across Hat
Creek and six other minor structures,

State Sign Route 32

State Sign Route 32 enters District
I1 in Burte County about 22 miles
northeast of Chico and ends at a junc-
ton with State Sign Route 36 about
13 miles west of Chester in Tehama
Countv. This route is a shortent from
the south to the Lassen Volcanic Na-
tional Park and for trout fishing areas,

The onlv recent work on this route
was a contract completed in 1952 for
a bridge and approaches over Deer
Creck about 48 miles northeast of
Chico. Contractor R. E. Hertel of
Sacramento performed the work ar a
cost of $935,000.

State Sign Route 356
Stare Sign Route 36 enters District
II at Peanut in Trinity County,
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touches a corner of Shasta County
near Beegum, traverses Tehama
County through Red Bluff and over
Morgan Summit, crosses a small por-
tion of northern Plumas County and
ends at the juncoon with US 395 east
of Susanville in Lassen County. Near
Mineral, Stare Sign Route 89 connects
this route to the southern entrance of
Lassen Volcanic National Park.

In the vicinicy of the Trinity-Shasta
county line a five-mile section of this
route was relocated on improved
alignment by the Bureau of Public
Roads under the Forest Highway Pro
gram.

In Tehama County west of Red
Bluff plans are in progress for im-

provement of the most deficient sec-
rions. A cridcal section  between
Tedoc Road and Dry Creek has been
realigned for a distance of 8.8 miles
under two contracts, one in 1954 and
the other in 1957, The contractors
were Faton and Smith of San Fran-
cisco and Jess Harrison of San Ardo.
The cost was $930,000.

FEast of Red Bloff from 1.5 miles
east of Lassen Camp to Mineral, work
on a contract for 4.9 miles of the ini-
ral two lanes of an ultimare four-lane
freeway will be completed this fall.
The contractor is Stolre, Inc., of Oak-
land with a construction cost of §1.-
300,000,

A typicel scene on Sign Roufe 89 between Burney and the Lossen Pork boundary
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The new highway over Scolt Mountoin hefween Yrako ond Fort Jones (State Route §2)

In Plumas and Lassen Counties sev-
eral recent resurfacing projects have
improved the riding qualities of this
route.

It might be interesting to note that
at one time during last winter this
route over Morgan Summir was the
only Northern California east-west
roure that remained open while Routes
40, 50 and 40-Alrernate were blocked
by slides and snow.

Stote Sign Route 44

State Sign Roure 44 extends from
the junction of Route US 99 in Red-
ding to the north entrance of Lassen
Volcanic National Park. The park
containing the only mountain in the
United States which has had an active
volcano eruption in recent years ar-
tracts a great many visitors yearly.

In the City of Redding a new bridge
was built across the Sacramento River
and the road improved from the junc-
tion of US 99 to 1.5 miles east. The
cost of these improvements was §1,-
100,000, Other recent work includes
the construction of several bridges
west of Millville. This vear replace-
ment of two bridges across Churn

and Public Works

Creek is scheduled wirth a budget allo-
cation of 164,000,

State Sign Rouie 96

Stare Sign Route 96 enters [Jistrict
Il in Siskiyou County about 18.5 miles
southwest of Happy Camp and follows
the Klamath River to a junction with
US 99 abour nine miles north of Yrela.

Honor Camp No. 41 was established
eight miles southwest of Happy Camp
in 1956 for the purpose of grading all
of the stretch berween the distnicr
boundary and the Town of Happy
Camp. A budger of $491,000 is allorred
to the camp each vear.

The Bureau of Public Roads last
vear completed a two-lane highway
for a distance of 6.4 miles berween
Happy Camp and the foot of Cade
Mountain for a cost of $884,000, under
the forest highway program.

In 1957 the Division of Highways
completed a contract for 4.5 miles to
5.4 miles cast of Hamburg at a cost of
$150,000. The contractor was Peter
Kiewit Sons’ Company of Portland,
Oregon.

In addicion to many recent minor
improvements that have been made

along chis route, last year an improved
connection with US 99 also was con-
structed,

State Sign Rouie 139

Stare Sign Route 139 starts at the
junction with US 299 at Canby and
runs northwesterly through Tulelake
to the Oregon border abour 27 miles
sontheast of Klamath Falls, Two roads
lead off this route to the Lava Beds Na-
tonal Monument which is noted for
the spectacular lava flows and also as a
historical monument commemorating
battles of the Modoc Indian War.

Recent work on this route includes
major resurfacing and the reconstruc-
ton of the Perez Overhead 21 miles
southeast of Tulelake.

Legislative Route 35

Legislative Route 35 enters Districr
Il at Peanut in Trinity County and
runs through Hayfork to a junction
with US 299 at the sourth end of the
Trinity River Bridge near Douglas
City,

The Bureau of Public Roads since
1949 has completed to a modern two-
lane standard the 24.7 miles of highway
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berween 1.0 mile south of Havfork and
Douglas City as a Forest Highway im-
provement.,

Logislative Route B2

Legislative Route 82 extends from
Ermna in Siskivou County through Fr
Jones and over Forest Mountain to a
junction with US 99 about two miles
south of Yreka; follows along US 99 to
Yreka and then branches to a terminus
at Monrague.

Berween 1954 and 1957 contracts
were completed for a modern two-lane
highway under four contracts for 13.1
miles between 0.4 mile south of Kidder
Creek to 1.0 mile east of Forest Moun-
rain Summir, The cost was §2,650,000.
The contractors were Earon and Smich
of San Francisco, Perer Kiewit Sons’
Company of Portland, Oregon (two
contracts}, and Clements and Com-
pany of Havward, A gap of 2.9 miles
between Greenview and 1.8 miles east
of Ft. Jones will be let to contract this
vear,

The secrion berween Yreka and
Montague, a distance of 5.9 miles, was
completed in 1953, The cost was §277 -
000 and the contractor was Harms
Brothers of Sacramento,

This leaves only two stretches not
vet hudgered for building to modern
standards; a §.5-mile stretch from Ftna
to (1.4 mile south of Kidder Creek and
a §.5-mile strecch from 1.0 mile east of
Forest Mountain Summit to the junc-
rion of US 99, Preparation of plans and
acquisition of right-of-way is in prog-
ress for these remaining sections.

Since the Callier-Burns Highway
Act was passed by the Legislature in
1947, substantial improvements have
been completed on our road networlk.,
This progress has henefited highway
users in the form of added safety and
convenience. It is now commonplace
to measure distance by the length of
time required to travel between twa
points. In this northeastern area of the
State where mileage to destinations is
generally large for most of the trips,
distances have been shorrened notable
AMones,

On the lateral routes where two
lanes provide sufficient capacity for
present traffic the construction of a
single roadway of a future divided es-
pressway has been followed. This pra-
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An arfist's drowing superimposed on this phetograph shows the fulure interstate freeway location
thraugh the City of Dunsmuir, The interchange in the foreground will connect the new fresway with
the present US 9% which is olso the moin street of the cify.

vides a means of progressing with an
orderly program with assurance that
the current investment in the highway
plan will continue to serve the public
in the ultimate development. Recent
provision that has been made for build-
ing a svstem of inrerstate highwavs has

given impetus to freeway construction
in this ares. While much remains ta
be done, we can look ahead to the day
when the main north-south route,
which is the economic life line of this
region, will be completed to freeway
standards.
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| | t B Redwood Highway Improvement
O e d y pd S S Continves in Humboldt County

CDMPLEIIDN of a 4.6-mile section of
expressway between Fernbridge and
Beatrice, and passing easterly of Lo-
leta, marks another milestone in the
program to modernize US 101, the
Redwood Highway, in Humboldt
Counry.

The new expressway replaces a 5.1-
mile section of substandard two-lane
highway over Loleta Hill, also re-
ferred to as Table Bluff Hill, approxi-
mately 10 miles to 15 miles south of
Fureka.

The new facility is the first unit
in a planned development of 13.5
miles of the Redwood Highway be-
tween the north ciry limits of Fortuna
and Flk River, just south of Fureka.

Of the seetion of the old highway
that was replaced, two miles were
construcred in 1927, with the remain-
ing 3.1 miles being constructed in
1930-31. The average daily traffic and
accident rate for the past four years
is shown in the table on the following
page.

A number of these accidents oc-
curred at an underpass of the NWPRR
at Lolera where highway alignment is
1 400-foot to 1,000-foot radius (dog-
legged) reverse curve, having clear-
ance of 28 feet between concrete piers.

Muony Slow Trucks

Proceeding northerly over the sec-
tion known locally as Loleta Hill to
Table Bluff Summit, steep grades and
substandard alignment caused a defi-
nite bottleneck to traffic movements
as a result of the large number of
slow-moving trucks common to this
stretch of highway.

As the new expressway is on com-
pletely new alignment, this superseded
section of highway will be maintained
as 3 county road.

The new expressway is a four-lane
divided section having a 22-foot me-
dian, Surfacing is plant-mix with open
graded seal, all on cement treated base.
At two locations where terrain fea-
tures made It necessary o go to 6 per-
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By H. A. DAVIS, Resident Engineer

An aeriol view looking north olong the newly complatod byposs, The rood crossing in the foreground
connects the new expremsway with Leleta fo the left,
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cent grades, the [0-foot-wide shoulders
were reinforced with cement treared
base to provide for slow-moving
trucks, which frequently use the
shoulders,

The design provides for an ultimate
full freeway and the only two initial
grade intersections will be replaced by
traffic interchanges at some later date,
Lighting of the intersection serving
the Town of Loleta was necessary as
the sight distance at the intersection
is often restricted by very dense fog.

The new facility results in a con-
siderable saving of ome to the daily
user and, in addition, due to its loca-
tion on high lands above Loleta, adds
further to the scenic splendor of the
Redwood Highway by providing a
panoramic view of the Fel River as
it snakes through the bottom land and
empties imto the Pacific Ocean.

Two-stage Construction

This unit was constructed in two
stages. The first stage, consisting of
grading, structures, and drainage, was
described in H. W. Benedict's article
in the March-April, 1957, issue of Cal-
iformia Highways and Public Works,

The second-stage contract consist-
ing of surfacing and subgrade drainage
was awarded to Mercer, Fraser Com-
pany, Inc., and Mercer, Fraser Gas
Company, Inc., of Eureka on a low bid
of §659,028.50.

The subgrade drainage consisted of
installation of 20,400 lineal feer of 8"
perforated metal pipe placed longitu-
dinally along the low side of the road-
bed, in the cut sections, in “V™ ditches
having a depth of two feet below sub-
grade. The entire roadbed in the cut
scctions received a one-foor blanker
of type “C" filter material, In addicion
to the filter material, the typical sec-
tion consists of 0.50 foor of imported
subbase material, 0.83 foor of base
(0.67 foor of which is cement-treated
under the traveled lanes), 0.25 foot of
type “B” PMS, and 0.05 foor of open-
graded PMS on the traveled lanes.

An aerial view token af the north end of the loleto Byposs. The rood extending southwaord fo the right
of the new freeway is the ofd highway,

Survey Conduciod

Before placing the base materials,
E. Dewing, Senior Highway Engineer
of Headquarrers Materials and Re-
search Department, conducred a sur-
vey of deflections of the subgrade as
recorded by the Benkleman beam de-
flection tester. Areas showing exces-
sive deflecoion were recorded and
additional base was added. Successive
tests were made ar various levels of
the base with the final test on rthe
completed surface showing deflections
well below the maximum allowable
for type “B” plant-mixed surfacing,
This is the first project where the
Benkleman beam test was conducted
from the subgrade through the com-
pleted surfacing. Analvsis of the dara
gathered by this survey will be a defi-

Daily Traffic and Accident Rate

Number of Aeeidenty

Property Accident rate
Year Daimage  Injury Fatal Tatal MV M ADT.
1954 B 17 10 2 % 160 (400
1955 e e 21 14 0 is 202 000
1956 - bttt 16 11 i 40 ERI TS0
PR i L 0 12 = 36 245 TR
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nite  asset in  derermining required
thicknesses of base materials for furure
projects.

Although the grading contract was
not completed until Seprember 30,
1957, the surfacing contractor was
able to start on the completed portions
on July 24 1957,

The surfacing contractor made ex-
cellent progress, and completed the
project on February 3, 19358, urilizing
only 70%, of the contract ome allocred,

The structures of Unic 11 of the
freeway development program south-
erly from Unit [ to Fortuna are now
under construction with the grading
and surfacing scheduled to be com-
pleted during the 1938-59 season.

The project was under the super-
vision of District Engineer Sam Hel-
wer, Operations Engineer C. P, Sweer,
and Construction Engineer M., O,
Clemens, The writer was resident
engineer on the project, and the
superintendent for contractor Mer-
cer, Fraser Company was Fred O.
Botr.
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[eeway

New Section Bypasses
Old Coastal Highway

By LESLIE M. PETERSEN, District Design Engineer

T;ir, cmizens of the new Ciry of
Pacifica on the Pacific coast south
of San Francisco will celebrare this
spring the opening of the new free-
way from Skyline Boulevard to
Manor Drive near the south end of
their city, This project bypasses the
old state highway along Thornton
Bluffs, which has been one of the
mast difficult sections of srate high-
way to keep open.

The old state highway along
Thomton Bluffs was constructed in
1936, It was established generally along
the location of the abandoned Ocean-
shore Railroad and for the most part
consisted of a bench secton along the
face of a precipitous slope about 150
feer above the ocean. The aerial photo-
graph included with this article shows
the situation much more clearly than
words can tell. The continued slip-
outs resulting from erosive wave ac-
tion along the base of the bluffs and
slides from the unstable slopes above
made the maintenance of the road
progressively more difficult and costly
over the years.

Many Clasures

The road was closed a rotal of 17
times during the seven winters be-
tween 1950 and 1957, These closares

ranged from a period of one hour to
a period of 120 days. The road was
closed a total of 174 days during this
time. During these periods of closure,
the two county roads leading from
Sharp Park and Edgemar to Skyline
Boulevard served as detours, A third,
Manor Drive, was extended to Sky-
line Boulevard in 1956, The closures
resulted in considerable inconven-
ience and delay to the motorists in-
volved.

The cost of correcting the slides
and slipouts during this seven-year
period was about $425,000 or an aver-
age of about $60,000 per vear. This
cost is in addition to normal mainte-
nance expenses.

In addition to maintenance difficul-
ties, it was obvious many years ago
that the road along Thornron Bloffs
would soon be deficient from a traffic
standpoint. A four-lane roadway
would soon be needed to accommo-
date the traffic to the fast-growing
communities along the coast. The
close proximity to San Francisco and
the scenic beaury of the area have
been attractions to thousands of pro-
spective homeowners. Because of
rugged rerrain the area, until recent
vears, has been sparselv setrled. The
mnereased demand for housing  has

STRIAN
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made it economically feasible to do
the large-scale grading necessary to
develop the hill areas into residential
subdivisions.

Mew Rood Built

The State Highway Commission
adopted a new route bypassing this
section on November 17, 1952, Con-
struction of Route 55 on Skyline
Boulevard between Edgemar Road
and Alemany Boulevard was com-
pleted in December, 1954, ar a cost of
§630,000. This was constructed as a
four-lane expressway with provisions
for six lanes. Edward Keeble of San
Jose was the contractor.

The contract for the section nearing
completion was awarded to McCam-
mon, Wunderlich & Wunderlich Con-
tracting Company of Palo Alto on
May 3, 1957. Their low bid was §1,-
291,659,

This project was principally an
earth-moving job with over 1,000,000
yards of roadway excavation required.
The deepest cur was about 140 feet
and the highest fill was about 100 feer,
There were two bridges construcred
as part of the interchange at Skyline
Boulevard and an equestrian crossing
was constructed near the center of the
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This aerial view shows the in'!ur:.liarr_g:r under eonilructian connacting the new freeway with Si:yfl'ne Boulevard {State Sign Roule 5]
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job to provide for a State Beaches and
Parks horse trail.

This project was constructed as a
four-lane divided expressway. The
typical section consisted of four 12-
foot lanes with a 10-foot dividing
median and two eight-foot shoulders.
An interchange was constructed with
Skyline Boulevard and two channel-
ized public road grade crossings were
provided. Privare access was re-
stricted to new frontage roads or
cxisting local roads.

The area traversed was largely un-
developed, and right-of-way prob-
lems were minor with one exception,
A portion of the Globe Wireless
overseas transmitting antennas had to
be relocared. This was financed
through right - of - way negotiations
and relocated by the Globe Wireless
Company.

Foult Aroe

This project is almost enrirely
within the San Andreas faule zone.
The principal faultline appears to be
in the draw about the center of the
job on which the highest fill was
placed. Afrer a geological investiga-
tion, it was decided the only provision
that need be made for seismic condi-
tions was to provide flacter slopes on
the fill across the main fault and pro-
vide extra material near this faultline
to provide correction for future ver-
tical or horizoneal shift.

The principal design problem was
to make the 530-foor difference in
clevation from the top of the hill at
Skvline Boulevard down to the beach
arca at Edgemar. A sustained 7 per-
cent grade and reversing 7350-foot
radius curves were used to provide
enough distance to make the differ-
ence in elevation.

The superintendent for contractors
MeCammon, Whunderlich & Wun-
derlich was Elmo Campbell. The Di-
vision of Highways was represented
by Resident Engineer E. L. Ravmond
with J. W. Beck as Bridge Depart-
ment representative.

The Srate Highway Commission
adopted a 4.8-mile southerly extension
of this freeway through the new City

of Pacifica to Pedro Valley on Jan-  UPPER—An aerial view of the south end of the new fresway. The old road parallels the new fresway an
uary 22, 1048, or H . the left belfore taking out oround the Thornter Bluffs in the distance. LOWER—Looking soulth over port of
HALY < Design of this section the Tharnton Blufis showing the old highway (middle forsground) end the new freeway curving up the
is now under way. sope to fhe laff,
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County Highway

By CHARLES D. HOF, Road Commissioner

A RECENTLY completed project in
Distriet X is a three-mile section of
the Tuolumne-Sonora Road, which is
Tuolumne County Federal-aid Sec-
ondary Route 954, This roure begins
approximately two miles easterly of
Sonora, on State Sign Route 108 and
ends at Tuolumne, a toral length of
7.200 miles,

FAS Route 954 is the main artery
between the City of Sonora and the
Town of Tuolumne. The road serves
an area devored to stock and turkey
farms, dairies, and apple orchards in
addition to the mills of the West Side
Lumber Company at Tuolumne and
the Pickering Lumber Corporation at
Standard, both of which are large op-
erations that involve trucking of logs
and finished lumber products over
this road.

The original road was construcred
about 1928 and consisted of asphaltic
concrete approximately 15 feet in
width rerammed by redwood header

boards, As far as it may be deter-
mined, little or no base was provided
under the surfacing. Since the orig-
inal construction, county forces wid-
ened the surface by asphalt penetra-
tion of the shoulders and improved
some of the curves. By present-day
standards, with a traffic count of
1,200 vehicles per day, the old road
was very inadequate.

The completed three miles was de-
signed by the county and constructed
under a Division of Highwayvs contract
as a part of the federal-aid secondary
highway program in co-operation with
the U. 8. Bureau of Public Roads. The
new construction has a 32-foot-wide
all-paved roadway with 1,150-foot
minimum radius curves. Maximuom
grades are 6 percent and sight distances
on vertical curves have been greatly
improved. All engineering worlk, ex-
cept construction staking and con-
struction inspecrion, was performed by
county forces under the direction of

Three-mile Section Improved
Along Tuolumne-Sonora Road

Mr. Howard Emrich, assistant road
commissioner. Mr, Emrich also com-
pleted all right-of-way negotiations.

With crushed aggregates being
costly In mountainous areas it was
determined that the most economical
material available was a decomposed
granite located at Standard, California.
This granite was used for imported
base material and as mineral aggregate
for the cement-treated base. The con-
tractor, M. J. Ruddy & Son, hauled the
plant-mixed surfacing a distance of
approximately 30 miles from a plant
near Oakdale, California,

Total construction cost was $196,-
000, financed from federal, state and
county funds.

Plans are presently in process for the
next two and one-half miles of this
route. The new project is located in a
more mountainous area with an exist-
ing 12 percent grade to overcome and
a switchback to correct with improved
alignment.

A section of the recently completed Twvolumne County Federal Aid Secondary project shows the Wards Ferry Rood conneclion on the leff
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Still Tops

A PLAQUE citing the San Franecisco-
Oakland Bay Bridge as one of the
“seven civil engineering wonders of
the United Srates” was presented to
the Srate of California on March 17th.

C. M. Gilliss, State Director of Pub-
lic Works, received the plague on be-
half of Governor Goodwin J. Knight
at a luncheon held in San Francisco by
the American Society of Civil Engi-
NEETS,

Louis B, Howson of Chicago, presi-
dent of the society, presented Gilliss
with the bronze plate which is the
symbol of the society’s designation of
the San Francisco-Oakland Bay Bridge
as “a unique overwarer steel struc-
ture.”

The California State Department of
Public Works buile the Bay Bridge
and operates it,

After the luncheon presentation of
the plague, Gilliss and Howson were
joined by other ASCE and state offi-
cials in a brief ceremony at the Bridge
Toll Plaza. A permanent display of
the plaque will be arranged later,
probably at the toll plaza,

The seven civil engineering won-
ders selected by the sociery included
the Grand Coulee-Columbia Basin de-
velopment, the Empire State Building,
the Colorado River-Los Angeles Ag-
uneduct, the Panama Canal, the Hoover
Dam, the Southwest Sewage Treat-
ment Plant of the City of Chicago,
and the San Francisco-Qakland Bay
Bridge.

Unique Features Considered

The San Francisco-Oakland Bay
Bridge was selected as the greatest
among the many fine suspension
bridges of the country, primarily be-
cause its construction included unique
features not found elsewhere. It was
cited as ourstanding due to its toral
length of steel over warer, ahout 6
miles, its twin suspension spans built
end to end, each 2,310 feet in length,
and the exceptional appeal of its
graceful lines,

and Public Works

Bay Bridge Wins ASCE

‘Seven Wonders’ Award

State Direclor of Public Warks C. M. Gilliss accepls o bronze plagee frem Llowis B. Howson of Chicogo,
Mational President of the Americon Sociefy of Civil Engineers, designafing the Sen Froncisco-Ookland
Boy Bridge as one of the “Saven Civil Engineering Wonders of the United Stofes”

The society also referred to the grear
center anchorage pier between the
twin suspension spans which it called
one of the most remarkable examples
of foundation and pler construction
the world has ever seen. Praising the
unique construction methods invalved,
Howson said, “The foundatdon was
carried to the unprecedented depth of
240 feet below the warer surface, The
huge caisson for this pier {the largest
ever used—92"x 197") was floated into
position and sunk in a hundred feet of
water in an area subjected to swift
tidal currents. In order to avoid diffi-
culties experienced in keeping smaller
caissons in a vertical position an in-
genious plan of providing buoyance
was adopred by which the 55 dredg-
ing wells were used either for excava-
oon or as air chambers as needed,
Thus the huge cellular box was held
in a level position while being sunk to

sound material 140 feer below the
bottom of the bay.

Motable Features

“The San Francisco-Oakland Bay
Bridge superstructure can always be
seen and admired but only the top of
great cenrral pier, which determined
the selection of this bridge from many
others as the greatest suspension
bridge of our country, is visible to
remind us of one of the most notable
features of its construction,

“The boldness of conception of the
great center anchorage pier, the in-
genuity  with which the work was
carried out, and the success with
which this most difficult undertaking
was done attest to the careful plan-
ning of civil engineers and those asso-
ciated with them in the worl.”

Howson said thar the society began
its study to determine the “seven civil
engineering wonders of the United
States” about two years ago.
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The Seventh \Wonder

i

. its spans and foundations, the elevation
of its towers, the dimensions of its cables
and their composition are staggering . . . The
assembly of these materials info this beautiful
structure which contributes so much to human
welfare is a civil engineering feat of the first
magnitude.”

—LOUIS R. HOWSOHN, Mational President of
the American Seciety of Civil Enginears,
San Franchico, March 17, 1958,




Included among the “seven civil
engineering wonders of the United
States” chosen by the American So-
ciety of Civil Engineers is Califor-
nia's own San Francisco-Oakland
Bay Bridge. Here she is, captured
in some of her moods over the past
22 years by Division of Highways

cameramen.
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R t t Old Capitol at Benicia
es O rd IO n Becomes State Monument

THF. State Carrron at Benicia, recon-
structed to its grandeur of a century
ago, was accepted as a historical
monument in the State Park System on
April 15th ar official ceremonies at-
tended by many notables including
Governor and M, Goodwin ],
Knight and Members of the Legisla-
ture,

Lieutenant Governor Harold .
Powers, members of the State Park
Commission, state department chiefs
and local officials were among the
estimated 2,500 people who took part
in the dedication ceremonies,

Many of those present, including
the Governor and his wife, were in
period dress of one hundred vears ago.

After opening ceremonies, the Leg-
islature convened briefly in the old
Capitol.

The restoration was supervised by
the State Division of Archirecture.
The Division of Beaches and Parks
maintains the monument.

During the past century the old
Capirol has been vsed for many local
functions and for various civie activi-
ties. Ar rimes it has been the Benicia
city hall, a church, a school, a theater,
a dancehall, a skating rink, the city
library and the police station.

The building was in a deplorable
condition before restoration; neglecred
and timeworn, its second story had
become a home for pigeons, An engi-
neer of the Division of Architecture
reported in 1953 thac “There may be
buildings in use for human occupancy
in as poor structural shape as rhis
building, but in my experience 1 have
seen no worse. The building has been
s0 weakened by neplect thar very
little factor of safery remains.”

Such was the problem that con-
fronted the Division of Architecrure;
namely, to make the building struc-
turally safe and strong by present-dayv
standards and, ar rthe same time, to
preserve its original appearance of
more than a century ago,
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Governor and Mrs, Goodwin 1, Knight and State Park Commissioner Leo Carrille (lefl) headed a large
group of notobles taking port in the dedication ceremonies of the eld Copital of Banicia
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Avthenticity Preserved

One of the most difficult things of
any restoration work is to resist the
strong tendency toward “make be-
lieve.” The preservation of authen-
ticity—making sure that the work is
honest and genuine—is a prime essen-
tal. True restoration work always de-
mands  subordination of individual
imagination to correctness of design,
This can be achieved only through
scholarly research and the study of
tangible, on-the-job evidences discov-
ered during restoration.

The division’s sources of informa-
tion in working on the Benicia Cap-
itol project were (1) printed and
pictorial records found in libraries and
archives; (2) reports of old-time resi-
dents of Benicia who were able to
give firsthand accounts or data handed
down from previous generations; and
{3) evidence discovered throughout
the structure and within the building
frame as the work progressed. Impor-
tant evidence was also gachered
through careful study of other build-
ings erected in the 1850°s ar Benicia.

Research disclosed thar, as the build-
ing was variously occupied afrer
March, 1854, additions and many alter-
ations to the original structure were
made. There was also evidence of ex-
tensive alteration to the original de-
sign duc to maintenance repairs over
the vears. Most of this work differed
greatly from the original and had to
be complerely done over. Damaged
original materials were restored with
like materials where practicable. To
guide the division’s construction
forces, 21 large sheets of blueprints
were carefully prepared o secure
exactness of rhe construction details.
Many of these details were drawn as
the work progressed and new data
was revealed to the architects.

Reinforcing Concealed

The exterior brick walls of the
building are constructed of under-
burned brick, called salmon brick. In
restoring the building, these walls
were reinforced from the inside with
concrete, leaving the exterior brick-
work as originally laid in 1852. The
foundations were similarly backed and
underpinned with reinforced concrere,
The new concrere frame and founda-
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tions support the building by trans-
ferring the building weight from the
weakened brick walls

The method of reinforcing old
structures in this way was devised by
the Division of Architecture and first
used several years ago in restoring the
Wells-Fargo Building at Columbia,
Tuolumne Councy, for the Beaches
and Parks Division. At both buildings,
it was possible to preserve the texture
of the brickwork in its original stace
and in all its charm. Also, a laver of
exterior plaster was removed from the
foundations in order to expose the
original stonework.

The roof of the building had been
replaced several ames during the past
100 vears and had to be removed en-
tirely during restoration. Rebuilt with
new roof trusses, the roof has a stand-
ing seam tin roof covering that con-
forms to the original. This detail was
determined by examination of a paint-
ing of the building made in 1860. The
so-called “tin” roof is actually made
of sheet iron plates coated with a com-
position mixture of lead and tin. In the
early days this metal was a product of
Wales and was called “terneplate.”

The original floor joists throughour
the structure are mortised, hand-
squared crossbeams, These timbers
were found to be in as good condition
as the day the carpenters first set them,
free from rot or other defects. The
interior wood columns are original
and were made from hand-shaped
masts of abandoned sailing vesscls,

The floors are laid with new ran-
dom width floor planks that faithfully
reproduce the original pattern  of
flooring. All rooms were reconstructed
during restoration to follow the floor
plans of the building when it was
built in 1852.

Stairs Reconstructed

The inside stairwavs adjacent to the
main entrance are authentically repro-
duced to coincide with trace marks of
the original winding stairs found on
the plaster lathing.

Doors and windows are restored
and are authentically designed as re-
productions of the original work,

Cornice moldings are mostly hand-
shaped. Cut “square” nails instead of
wire nails were used throughout the
restoration work, as in the old days.

The hardware in the building con-
sists of original items secured from
other buildings of the period. The
front door lock and key, however,
are the original and were donated to
the State.

The lighting fixtures include a num-
ber of mideentury oil lamps, pro-
cured after long search up and down
the State. The more elaborate fixtures
in the legislative chambers, however,
could not be found and replacements
were specially designed for the build-
ing from documented information,

Interior paint colors were derer-
mined by analysis of the paint found
on original surfaces, the many layers
of newer paint having been removed
down to the first color,

The architecture of the Benicia
Capitol has that quality that lifes it
out of the class of the ordinary build-
ing. The grace and charm of this art
work set it apart from other buildings
of the era. Early photographs show
that the Benicia Capitol was entirely
of a different quality than its neigh-
boring buildings of the growing town
of Benicia.

It has often been asked, “How, in
the early days of 1852, in a frontier
settlement, does a work of architec-
ture such as this come about?” The
answer is found in the local carpenter-
architects’ study of books such as
Lefevre’s 1833 “Modern Builder's
Guide.” These books were used much
the same as house plan books are used
at the present time. Ideas, source mate-
rial and “how-to-do-it” information
were all in the books.

Greek Temple Effect

The builders of the Capirol chose
the simplest design that would give
the effect of a Greek remple—getting
the “mostest for the leastest.” The
carpenter-architect was not concerned
with the imaginative development of
space utilization, nor had he come in
contact with ideas relatine to the ch-
mate of creative living. He chose the
Greek temple form solely because it
was the fashion of the time in capitol
structures, a trend started by Thomas
Jefferson in 1789 when he designed
the Virginia State Capitol ar Richmond
in the form of a classical temple. The
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Visitors, some of them in pericd dress of o cenfury age, throng the steps of the raconstrucled Capitel, Renovation of the building required extonsiva research
by the sfeff of the Stofe Division of Archifecturs ond Oivitien of Beaches ond Parks fo insure that it would be an exact replica of the structure a1 I} appeared
jutt affer ity completion in TBS3.

vogue for domed capitols came later
with the completion of the dome of
the National Capitol during Civil War
days. Thus, the Benicia Capirol has it
place in historical lineage.

Archirecturally, the building is de-
scribed as a distyle temple with por-
tice in antis; a temple form with a
two-column porch ser flush with the
front elevation of the building instead
of projecting.

The builders of the Capitol were
Rider and Houghton, who contracred
for construcrion of the building based
on their low bid of §24.800. The
structure was erected in a great hurry
in order to be ready for the 1853 Ses-
sion of the Legislatnre. Three months
of actual building time sufficed. This
was possible because the time-consum-
ing installation of modern-day plumb-
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ing, heating, ventilating and lighting
was not required. Then, too, there was
no eight-hour day for anyone working

Lamore, WesT Paristan

Editor, California Highways
and Public Works

Sm: T acknowledge with thanks re-
ceipt of the August and October issues
of your excellent publication and have
enjoved them through and through.
These issues have been read with great
interest by all the research and mate-
rials engineers working in this labora-
tory. The articles on “Operations and
Activities of the Materials and Re-
search Department” were found to be
very informative, educational and en-
lightening.

on the project, The underburned brick
was used because there wasn't tme to
bake it longer.

Having worked for one month in
the Sacramento Laboratory and in Dis-
trice IV of the Highway Division I
particularly feel artached to the per-
sons and places mentioned in these
magazines.

I will be looking forward to vour
subsequent issues and thank you again
for your courtesy in transmitting these
magazines to s

Yours truly,

Miaw M. Haxar

Assistant Research Officer
Buildings and Roads
Research Laboratory
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Accident Study

GREMF.H. traffic safety is being
achieved through modern engineering
as the Division of Highways moves
ahead in its extensive statewide pro-
gram of highway constroction and
improvement,

Consistent and often spectacular re-
ductions i accident rates are resulting
as new highways and freeways are con-
structed, trouble spots are revised and
modernized, and design is constantly
improved.

These reductions are recorded from
accident reports which are received
from the California Highway Patrol
and from some of the cities through
which state highways pass. The reports
are plotted and coded so that before-
and-after comparisons can be made,
points of high accident frequency de-
termined, and patterns of recurring ac-
cident tvpes isolated.

An important use of these data is in
designing revisions and improvements
for locations which show a large num-
ber of accidents, Some 300 spot im-
provements of this tvpe are completed
by the division each vear.

4 o Prapasrty Damage Orly
E Injary
. Fatality

s Ot @l Contral
“avy  Oweriurned
Wahicle Path

State Sign Route 20 Collisieon Diagram {Before Improvement)
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By G. M. WEBB, Traffic Engineer

One of these trouble spots, for ex-
ample, was a sharp curve on State Sign
Roure 20 ar WoodrulT Lane in Yuba
County, berween Marysville and Grass
Vallev. A 25-month record of acci-
dents at this location revealed a total
of 20 accidents—16 property damage
and four injury. Most of these mishaps
resulted from vehicles failing to nego-
tiate the curve. A correction might
consist of more warning signs or an
easier curve, In this case, it was possi-
ble to construct an easier curve,

As a result, not one accident was re-
ported at this location in the 25 months
following the improvement. (See be-
fore-and-after collision diagroms of
this location.)

Left-turn Accidents

Another of these problem locations
was on Sign Roure 29 at the inter-
section with Rio Del Mar in Napa
County. Here reports listed a total of
six accidents in a year—five property
damage and one injury. According
to collision diagrams, vehicles that
stopped to make left turns were in-

dug. 1953
L]
Sept 1955

Types of Collisions Made
Subject of Special Research

volved. To remedy the situation, the
dividing strip opening was widened, a
left-turn lane constructed, and signs
installed.

In the vear following the improve-
ment not one accident was reported.
(See before-and-after collision dia-
L)

These examples show the benefit
derived from the study of specific ac-
cident locations, Such corrections con-
tribute very substantially to starewide
traffic safecy.

Going beyond these accident con-
centration points to take a look at the
State Highway System as a whole, an
overall analysis shows that accidents
arise from many causes, but the pattern
will generally fit one of the following
categories:

1. Conflict between vehicles travel-
ing in oppuosite directions.

2. Conflict berween vehicles travel-
ing in the same direction,

3. Conflict between wvehicles at in-
ersections.

oel, 19588
L]
Proparty Damage Only Rt BT
Injary
Fatallty

Ouf of Caatral

“wrr  Dweriurned

Wekicla Path

Stote Sign Roufe 20 Collision Diagram (Affar Improvement)
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4. Side conflict or conflict berween
vehicles entering or leaving the
roadway from parking spaces or
driveways,

5. Vehicles striking fixed objects,
running off the roadway or over-
turning.

fi. Conflict between vehicles and
pedestrians,

As traffic volumes increased over the
vears and the need developed for high-
ways with more than two lanes, these
conflicts became greater. One of the
first of these probelms to receive at-
tention was the conflict herween vehi-
cles traveling in opposite directions.

Medians Effective

This conflict, which frequently re-
sulted in head-on collisions, was re-
duced by the construction of divided
highways; that is, highways with a
median or nearral area separating the
opposing lanes of travel. This design
proved effective, bur did nor entirelv
climinate occasional spectacular and
severe accidents resulting from vehi-
cles crossing the divider, particularly
on the high-volume highways.

These cross-median accidents have
been the subject of intensified study
by the Division of Highways for many
vears. The mamber of accidents of this
type is not large; however, they ave
of particular concern to rthe division
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because of their severity and the fact
that they oceur on the safest and best
highways—full freeways.

One of the earliest arrempts to solve
this problem was the construction of
a median barrier on the Grapevine
Grade on U. 5. Highwav 99 south of
Bakersfield, where the divider was
quite narrow and there was a high rate
of approach-type accidents.

The results were very disappointing
in that accidents of all degrees of seri-
ousness increased sharply after the bar-
rier was installed.

Primarily, this increase resulted from
cars and trucks striking rhe bacrier and
from rear-end collisions. The barrier
restricted the freedom of the motorist
in maneuvering to avoid trouble,

Four-lane Study

Since this indicated that a barrier
would not be satisfactory under all
conditions, an extensive study of the
safety record of all four-lane divided
highways in existence in 1947 was initi-
ared.

The study showed, ar least for the
lower-volume roads of that time, that
highwavs with medians free from
physical obstroctions had better safery
records than those with median bar-
riers or other physical fearures to pre-
VENt crossing.

Heowever, there was also an indica-
tion that on higher-volume roads bar-

State Sign Route 2% Collisien Diogram [After Improvement)

riers might prove beneficiall In line
with this indication, a barrier of back-
to-back metal plate guard railing was
installed on 2 section of the San Ber-
nardino Freeway which had an unfa-
vorable record of cross-median acci-
dents. A similar installation was later
made on the Bayshore Freeway in San
Francisco.

Results of a before-and-afrer study
covering the San Bernardino Freeway
installarion were also disappointing.

During the “after” period, the total
accident rate increased three-fourths
and the roral casualty rare doubled.
That the seriousness of accidents was
not reduced was indicated by an in-
crease of 10 percent in the number of
vehicles involved per accident, and an
increase of 30 percent in rhe nomber
of casualities per accident.

Although the traffic volume climbed
from 63,000 to 84,000 vehicles a day
during the four-year study, congestion
was not a factor in the accident rate
increase, The accident rate for the
peak hours ef travel actually went
down.

A similar study of the Bayshore
Freeway barrier installation is being
made,

Extensive Survey

In accordance with a long-standing
practice of analysis and research to
improve highway design, an extensive

California Highways
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statewide survey of highwayvs with
various types of medians s now in
progress. This study covers about 280
miles of highway with traffic volumes
of more than 15,000 vehicles a day, in-
cluding 45 miles where barriers are in
place.

Even though barriers have not yet
proven effective in the promotion of
overall safety at the locations where
they have been installed, rhe division
will continue its investigations of their
safety possibilities. Barriers will be
constructed where engineering studies
and judgment indicate that they will
bring about an improvement in the ac-
cident picture.

Ar present, abour 16 miles of bar-
riers are budgeted or under construc-
tion with an additional 15 miles under
consideration. Fach of the barrier seg-
ments will be carefully studied to de-
termine the influence of the barrier on
safery.

In addition, full-scale crash tests will
soon be made, vsing radio-controlled
cars and dummy occupants to deter-
mine the most effective barrier design.

Although divided highways have
greatly reduced the danger of cross-
median aceidents, they are a direet ae-
tack on only one of the accident-
producing traffic conflicts. To show
an even better safety benefir, a high-
way must reduce all types of these
conflicts,

Accident Rate Reduced

This is successtully accomplished by
modern, properly designed freeways,
That freeways are effective can be seen
by the fact that the freeway accident

and Public Works
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rate is abour one-half the rare for con-
ventional highways, and the farality
rate is about one-third the conven-
tional highway figure.

The superiority of freeways over
conventional highways is illustrared
by the effect of construction of a 10.5-
mile freeway between Sacramento and
Raoseville,

In a 22-month period immediately
preceding the opening of the freeway,

there were 418 accidents. Only 70 ac-
cidents were reported during an equal
period after the freeway was opened,
even though the traffic volume in-
creased from 17,600 to 21,600 vehicles
a day. (See location map and chart of
accidents.)

In addition, the combined volume
of traffic on the old road and the free-
way was 6( percent greater than the
volume prior to the opening of the
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freeway, Even with this increase, the
combined accident total on the old
road and the freeway in the “afrer”
period was about half the number that
occurred on the old road before the
freeway was complered.

This is another striking example of
added traffic safery through engineer-
ing.

Highways Improved

California now has a full 500 miles
of freeways in operation with another
200 miles under construction. In addi-
tion, most of the State’s 916 miles of
expressways, which have some inter-
sections at grade, are designed for fu-
ture conversion to freeway stams. Also
constructed in recent vears have been
a number of miles of “two-lane free-
ways,” planned-access highways with
two lanes initially and with design and
right-of-way provisions included for
an ultimate multlane frecway.,

Successful spor revisions and low
accident rates on freeways are the
bright side of the picture, bur what
abour the accidents rhar do occur?

In an atrempt to find answers to rhis
problem, a study was made of fatal ac-
cidents on freeways in 1956 and 1957,
(See chart showing accident frequency
and traffic flow by bours.)

One finding of significance was that
the hours from midnight to § am, pro-
duce 40 percent of the fatal accidents
while accounting for only § percent
of the traffic. A large number of the
drivers involved in these earlyv-mom-
ing crashes, 1t was found, had been
drinking, were farigued or asleep. In
many cases the condition of the driver
was unknown, but could have been a
contributing facror,

An overall review of fatal accidents
on freeways confirms the general ob-
servation that driver condition or arn-
tude is an important factor in a very
large number of accidents. In fact,
during 1956 a rraffic vinlation or the
condition of the driver were contribur-
ing factors in 90 percent of all acci-
dents on rural state highways, Drink-
ing was reported in 28 percent of the
faral accidents.

This points to a means of improving
highway safety which goes beyond en-
gineering; that is, developing a safety-
minded artitude and 2 feeling of
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responsibility on the part of drivers.
The division will continue to make
available engineering experience and
knowledge to any group arrempting
to deal with this phase of the problem.

From an engineering standpoint, the
extensive statewide program of high-
way construction and improvement
will be pushed ahead as rapidly as pos-

sible, according to a long-range plan
of orderly development based on pri-
ority of needs and availability of funds,
Meanwhile, there appears to be an
acute need for a similarly effecrive ap-
proach to rthe social and psychological
problems, the human failings, chat play
such a tragically important role in the
great majority of traffic accidents.

Santa Barpara, Caviponyia

State Division of Highrways
Maintenance Station
Buellton, Calif,

Sies: During the past season of rain,
fog, wind, and occasionally snow, I,
like many others from this area, have
had to drive over the San Marcos Pass
regardless of weather, and ofren lare
at nighr,

Although it was frequently neces-
sary to use great caution in driving
due to slippery mud and falling rocks,
I always drove with confidence, know-
ing that the staff from the Mainte-
nance Station were working day and
night to keep the road as safe as was
humanly possible. They put in long
hours of hard labor against heavy odds
and did a wonderfual job.

Yours very truly,
Mpes, Georae A, YARNELL
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California Bridges

By H. K. MAUZY, Senior Bridge Engineer, and W. J. YUSAVAGE, Assistant Research Technician

Bmm:r; COTSIIUCIION COSMS Fose to dn
unprecedented index value of 292
during the first quarter of 1957 and
then declined to a value of 281 at the
conclusion of the calendar yvear. The
index value, 292, represents a 10 per-
cent increase over the average level of
costs during the year 1956 and the
year’s end index value of 281 repre-
sents a 4 percent decrease from the
cost level of the first quarter of 1957,

In terms of average annual index
values, the cost level has risen for the
third consecutive vear. Bridge con-
struction costs hit a low point of 219
in the recession vear 1954 and then in
the subsequent vears of 1935, 1954,
and 1957 rose to the successively
higher values of 228, 265, and 283,
The values represent successive annual
increments of 4.1 percent, 16.2 per-
cent, 6.8 percent, or an overall in-
crease for the three-yvear period of
33.3 percent. During the same three
vears, the Bureau of Public Roads
Cost Index for structures shows an
overall increase of about 17 percent,
a rate which suggests that economic
conditions in California are more vola-
tile than those in most of the other
states.

The level of costs for successive
periods is presented graphically in the
accompanying chart which somma-
rizes the course of Califormia bridge
CONStruction costs since 1934,

Bridge Construction

Bridge construction activity con-
tinued ar the high rate established in
1954, the yvear the additional increase
to the state highway budger voted
by the State Legislature took effect.
During the past three vears, the rare
has been about 10 times that of the
hase (1939-40) period in terms of cur-
rent dollars and just under four rimes
that of the base period in terms of
constant { 1939-40% dollars. The differ-
ences in the two rares, 10 to 4, is ac-
counted for by the rise in bridge con-
struction costs since 1939-40.

and Public Works

Costs Hit Peak
and Decline

TABLE 1
INDEXES RELATING TO CALIFORNIA BRIDGE CONSTRUCTION AND PERIODIC DOLLAR

VALUES OF LOW BIDS OM CALIFORNIA BRIDGE CONSTRUCTION

| | i I W W
| Index af the Index of the Indexn of the Dollar value of low
| 1] cost ol walue of wolume bids on Califomia
¥ear Cruarmer Callfzrria bridge California bridge Califzrnia bridae bridge canstruction
conatruetion comstruction constrisction in million
193019401000 (1930 T240—1003 {1939 1940—100) | of dollars)
1934, . o4 *&0 *54 3.1
1935, .. a Ba | ™38 *157 7.1
1936, ... i 0B 10 *73 i)
1937.,. .. : 114 *60 *53 21
1938, . .. s | s *78 e 4.0
1939, . . 101 oo *ag 5.1
1940, . : o 101 *10R 5.8
19041, .. | 12 78 *6d 4.0
1948, 158 80 *50 4.1
1943, . 165 g [ ] " B
1244, 1 153 ow 19 15
1945, ... 147 =108 *55 5.6
1946, . 1882 247 *133 12.7
1947 ... 215 *443 208 ge.8
1948, 299 307 | *134 15.8
1949, iy} *233 | ™17 18.0
1950, ... 09 060 oo 13.5
il - [N 248 *&17 oLy 31.8
1962, ... st 55‘39‘ (306 |"16|$ | 51
1958, . 2d | 1236 {1,01.’ {531 131
1952, .. 3d | *e35|RIQ *5067 |o5% | *R3ITIET3I B9 84
1958, ... dth io93 79 (80 | 23
19535 . st {243 {140 5B (1.8
T3 2d .;994 |707 J315 | =N
1953, ... ad egeied *HO001E0T 'P_‘E?IEB? 2591115
1983, .. 4th 1235 {350 142 | 4.5
1954. . .. st [221 (691 [313 [ B9
1954, . 2d 7 1,156 1551 J15.4
1954 ., ., 3d 09 990 "‘B?Cl'i"l,ﬂﬂ'ﬁ *3001455 44 B112.9
1954, .., 4th 1213 1590 1277 | 7.6
1965 ..., st (217 {1,039 477 i'13.3
1965, =, od | 237 1500 1211 { 6.4
1955.....| 3d *9981298 *93011,047 =408 | 4671 47.9113.4
1955... ., Ath 1237 11,148 484 14,7
1956, ..., gl (245 (833 715 25.1
1956, ... gd | 284 11,083 j232 1.8
1956, . .. 3d *Eﬁ5‘|9‘60 *1,11 7604 422381 K7 5‘|‘1 3.9
1954, 4th 1273 1,959 1213 \10.7
1957 .. .. 1st [e0e [0 {23g | 8.8
1957 od 283 |g,007 |70% l95.8
1067 ... .. 3d *E3 275 "9?914&0 "‘343116]" -'13.01 5.9
1957 ... 4th |=81 ‘ 740 19463 9.5
* Average wmssl Enformathon
The indexes are designated as value General economic trends are

and volume indexes in the accompany-
ing charts where the course of the
rates are given for all periods since
1934,

roughly reflected in the changing pat-
terns of bidder acrivity. When the
economy is running at a high level,
the average number of hidders per
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project is four or five; as the economy
becomes depressed, the average num-
ber of bidders per project rises, In the
depressed vear of 1954, an average of
9.9 contracting firms submitted bids
for bridge projects.

For state projects which included
bridge work, the average number of
bidders per project was 9.9, 6.7, 5.3,
and 7.7 for the vears 1954, 19355, 1935,
and 1957, respectively. The dara
clearly reflect the depressed economic
level of 1954, the rising level through
1955 and 1956, and the recessive trend
which was evident in the last three
quarters of 1957, Bidder activity was
high during January of 1958, indicat-
ing thar the recessive economic trend
is continuing.

Unit Prices Trends

Unit prices for the various bridge
items follow the general rend of the
summary index of bridge construetion
costs; certain of the items may rise or
fall faster than others bur in the long
run these differences are canceled and
all items show roughly the same pro-
portionate relationship to base year
prices.

Three major items, Class A portland
cement concrete, bar reinforcing sceel,
and strucrural steel, account for abour
75 percent of the total value expended
for bridge construction. The changes
in the unit prices of these items exert
a preponderant influence on the gen-
eral trend of costs.

The average unit price for Class A
portland cement concrete is cur-
rently running at about §58 per cubic
vard or at a rate of about 4 percent
below thar of the first quarter of 1957,
Bar reinforcing steel costs continue
at a high average level of $0.127 per
pound. The unit price for structural
steel (plate girder) fell off sharply
from the average price of $0.234 per
pound of the first quarrer of 1957 to
an average price per pound of $0.176
in the fourth quarter of 1957, or a re-
duction of 25 percent. The reduction
is counterbalanced by the increase n
the cost of plate girder steel from an
average price of $0.176 per pound in
the third quarter of 1956 to the peak
price of $0.234 in the first quarter of
1957,

The dramaric fluctuations in the
price of strucrural steel is indicative

34

This article is the sixth of on on-
nual series dealing with California
bridge construction costs. The most
recent orficle oppeared in the
March-April, 1957, issue.

Overall highway construction
costs in California are given in the
article entitled "Cost Index” en
page 37 of this issue. These arti-
cles oppear regulorly in Colifornio
Highways and Public Works.

of the fast-changing demand for this
item. Steel plates were in relarively
short supply and im heavy demand
during 1955, 1956, and the first half of
1957. The coupling of the two factors
of short supply and heavy demand
gave rise to a price spiral which
reached a climax in the first quarcer of
1957, In the third quarter of 1957, de-
mand apparently fell off sharply and
steel prices receded rto a substanrially
lower level.

Prices received for projects let to
bids in January, 1958, suggest that

unit prices will stabilize atr somewhat
lower levels than those reached in the
latter parr of 1957.

Cost Dutlook

The foregoing analysis has raken
into consideration the economic trend
from the previously depressed period
of 1954 to the recessive period which
began in the second quarter of 1957
and which shows signs of continuing
into the forthcoming year. The reces-
sion from the peak first quarter costs
of 1957 appears to be mild; it is, how-
ever, somewhart clouded by a change
in the pattern of allocation of project
funds due to the emphasis placed upon
the completion of major portions of
Highway 40 in time for the 1960

Olympic Games at Squaw Valley.
Prior to the fourth quarter of 1957,
the major portion of the total value
of all projects was allocared to the
relatively low-cost metropolitan and
urban areas and only about 10 percent
of the project funds were allocated to
the relatively high-cost remote loca-
oo, Confinved on poge 48
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Mendocino Coast

F. A. S. Highway Project
Features Large Cufs

By J. K. RICHARDSON, Mendocino County Surveyor

A RECENTLY completed federal-aid
secondary highway project in Men-
docino County offered several inter-
esting sidelights and fearures never
before encountered on F. A, 8. proj-
ects in this county.

13 '_.‘._h

b ..llmﬁﬁww o

The project was located on the
Westport - Leggert Valley Road,
F. A. S. Route 504, now State Highway
Roure 56 and State Sign Roure 1, be-
rween one mile south of Juan Creek
and Hardy Creek, a distance of one

This view looks north aleng the reconstructed portion of Stote Sign Route 1 betweoen Westpart and
Leggett Valley in Mendocine County, The Juon Creek Bluffs are in the left backgraund.

and Public Works

and one-half miles, and is generally
referred to as the “Juan Creek Bluffs.”

In the fall of 1955 steps were taken
by the county to include this project
in its federal-aid secondary highway
construction program being con-
ducted in co-operation with the
United States Bureau of Public Roads
and the California Division of High-
WAYE,

Aerial Survey Used

The route traverses the rugged and
scenic coastline of Mendocine County
and the terrain in this area made it
particularly adaprable to aerial sur-
veving, so on December §, 1955, the
board of supervisors entered into a
contract with C. 0. Greenwood, civil
engineer in Sacramento, to prepare
aerial maps to a scale of 1” = 50" with
a contour interval of five feet for a
total cost of §4,400.

In January, 1956, the first work
sheets were ready and on March 26th
the last contour map was completed.
Since this was Mendocinoe County's
first experience in designing from
aerial contour maps, the Districr |
F. A, 5 projects engineer worked
closely with county personnel when-
ever requested.

Deesign work proceeded through the
summer and winter of 1956, slowed
somewhar by the numerous flood
damage projects resulting from the
“Big Storm” of 1955-56. In April,
19357, the plans and preliminary report
were complered.

Many Bids Recelved

On May 31, 1957, the project for
grading and draining was advertised
by the State Department of Public
Works, and on June 26th 14 bids were
received. Rockport Redwood Com-
pany, the low bidder, was awarded
the contract for $344,394 on July 24,
1957, and work began the following
davy.
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Thiz aerial view of State Sign Roufe 1 In Mendacing County shows fthe glant cuks mode in the Jfuan Creek Bluffs os parf of the reconsfruciion of the highway
by the counfy under the Federalaid Secondary Highway Program

Alrhough the Legislature had desig-
nated this roure as a stare highway
several years ago, it was with the con-
dition that the State would not be re-
quired to maintain it until the road
had been construcred to state high-
way standards. During the past few

36

vears the county completed numerous
betterment projects using its own
forces and equipment, and in the
spring of 1957 the Stare Highway
Commission passed a resolution re-
questing the Department of Public
Works, Division of Highways, to

assume the maintenance of this por-
tion of State Highway Route 56,
effective July 1, 1957,

Ewven though it was known thar this
route would be a state highway before
the contract was awarded, the county

.« Continved on poge 43
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t ‘ d Construction Costs Down
OS n ex in First Quarter of 1958

-I-HE. Cavrrornia highway  construc-
tion cost index resumed the down-
ward course started in the second
quarter of 1957 after a 1937 fourth
quarter interruption when a sharp rise
was experienced. The index now
stands at 241.8 (1940 = 100), which is
20.3 index points or 7.7 percent below
the fourth quarter of 1957. It is also
35.9 index points or 12.9 percent be-
low the alltime high established in the
similar period last vear,

The items of roadway excavation
and Class “A" concrete (structures)
were the principal items m lowering
the index during this quarter. The
average unit price of roadway excava-
tion for this quarter is $0.52 per cubic
vard, compared to §0.68 for the fourth
quarter of 1957, The average unit
price of Class “A” Concrete (struc-
tures) is §53.21 per cubic yard, com-
pared to §59.76 for the fourth quarter
of 1937,

Bidder competition during the quar-
ter had irs effect upon lowering the
index figure. The average number of
bidders per project stands at 9.3, while
the previous guarter average stood at
8.8, with 7.0 for the same period last
yvear. The average number of bidders
per project exceeded 10 for three of
the brackets. In several instances more
than 20 bidders submitted proposals
for individual projects during this pe-
riod.

The 88 representative statewide
projects for which bids were opened
during this quarter and which pro-
vide the data for preparation of this
quarter's index are distributed as
shown in opposite columns,

The total value of the above proj-
ects 15 §49,776,804,

Four of the seven items used in the
preparation of the index show lower
average prices than the fourth quarter
of 1957, two items were slightly
higher and one item was equal in

and Public Works

By J. P. MURPHY, Assistant State Highway Engineer

H. C. McCARTY, Office Engineer
LLOYD B. REYNOLDS, Assistant Office Engineer

PRICE |INDEX

CONSTRUCTION COSTS
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Range projects
Under $50000 _ ___ _ _ 35-40.0%
£50,000 te $100,000 _ 15-146.9%
100,000 1o 250,000 15—-16.9%
250,000 te 500,000 -, 5— 5.79%
500,000 to 1000000 7— 8.0%
1,000,000 10 2,500000 5— 57%
2,500000 to S000000 . 3— 3.4%
Over $5000000 . 3 34%

EES
1356
1957
A58
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Valuve of projects

$805,315— 1.6%
1,076,785— 2.2%
2,501,832~ 5.0%
1,933,957— 3.9%
5,520,220-11.1%
8,111,404—-16.3%
10,174,644—320.4%
19,652,737—39.5%
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value. The four items with lower
average prices arc roadway excava-
tion; portland cement concrete pave-
ment; class “A” concrete, structures;
and bar reinforcing steel. The two
items showing an increase are un-
treated rock base and strucroral sreel.
The average price for asphaltic and
bituminous mixes remains unchanged.
The following table shows average
unit prices for the items used in the
preparation of the index,

Unit prices received for roadway
excavation ranged from $0.21 to $0.88
per cubic yard for the major projects
during the quarter. A few small proj-
ects having lirtle effect upon the index
value were bid at prices above §1 per
cubic yard. The several large projects
for which excavation prices under
§0.50 per cubic vard were received
are situated in areas subject to a mini-
mum of traffic interference due to
construction on new alignment. Two
large projects situated high in the
Sierra Nevada furnished prices in
the 80-90-cent range, but their effect
upon the quarterly average was oifser
by two large freeway projects in the
Los Angeles area where prices helow
§0.50 per cubic vard were received.
During the last three quarters the

HUMBER AMD SIZE OF PROJECTS, TOTAL BID VALUES AMD AVERAGE MUMBER OF BIDDERS
{Januery 1, 1958, to Moarch 31, 1958)
|
_ Up to 50,000 $100,000 $200,000 S600,000 o i
ject voldme D0 b 1] o ] 000,000
$00, §100,000 | $250,000 | $500,000 | 51,000,000 | ¥ Do
Read projects
No. of projects.___| a3 12 13 [ [ B8
Total value®_____ . $T30,326 $910,102 = $2,150,834 | $1,933,067 | §4,676,699 | $6,693 087 | §16.967,206
Avg. No. hidders 7.6 7.6 11.1 16.2 11.0 10.8 5.1
Btructure projects
No. of projects. ... ] 2 10 U I — ]
Total valoe= _____ 84,989 §166,683 $aTi198 | $4,684,903 | §5.307.863
Avg. No. bldders.. 8.8 8.0 16.0 8.7 10.1
Combination projects
Ne. of profects. .| 1| L] &
Total value®_ . .| C AR, N v bl ) $941,681 | §26,660,205 | §27.501,526
S L R T A TSRS D PR R Rt L, IR B [ L 14.0 | 10.2 10.8
Bummary
Ko. of projects. .. 36 16 16 | ] T 11 BB
Total value* _____ §B0G,210 | §1,076,TA5 | §2,601.832 | 1,933 057 | 45,520,220 | §37.036,TRS | §40,776894
Avg. No. bidders_. T.8 T.68 11.8 16.2 11.4 9.8 | 9.3
* i fems emly,
Total Average Bidders by Months
] : = ¢
Average for
January Fehruary March firpt quarter
ARER 11.4 8.2 7.6 9.3
1857 gl T.1 7.3 6.7 7.0

number of projects in progress has
gradually decreased while the toral
contract value has remained at a high

CALIFORNIA DIVISION OF HIGHWAYS AVERAGE COMTRACT PRICES

1
. I
\Roadway | Us- | Puamt | Asphane (APRROE pec | pec o
BEECAVE~ Ireated mixed concrale pave-= \irnc= £
bitainl- reinforc- taral
tiom, rochk surfac- PATE= e ment, tures, ing steel, | wtesl
per bage, ing, mant, I gy per per per Ib. per “;
| ew, yd. | pertom | perton | per ton per tom | S0 v, | o, yd,
|
$0.22 $1.54 §2.19 2.97 = | §T.68 §18.33 50.040 | §0.083
0.26 2.31 1.84 3.18 - T.84 2. 0,063 o.1e7
0.28 2.81 4.02 4.16 5.62 29.48 0.073 | 0,103
0,42 2.26 5.TL 4.78 11.48 .76 0,085 | 0,080
0.50 .45 £.10 4.50 10,46 3.0 0.064 | 0.132
0.61 2.42 4.20 4.88 5 10,90 37.20 0.060 | 0.108
0.41 2,45 400 4.68 0.48 37.38 L] 0.059
048 | 2.3 4.2 5.38 = 12.38 | 4844 | o.080 | 0,138
0.65 2.43 4.30 5.38 13.04 49.88 0.00% 0.128
0.49 2.67 4.67 4.64 a 12.%8 4867 0. 096 0.117
o, 40 2.38 4.26 376 11.11 43.48 0,073 0,094
0.48 2.63 4.34 §.00 = 1%.21 AT.22 0.102 0.15%
0.66 2.9 §.00 4.36 i 13.42 48.08 0,098 0150
o. 6 2.4 8.31 4.88 - 12.74 60, 59 0,083 0.133
0.45 2.13 4.60 4.86 e 14.41 48,42 0,094 0.124
0.39 1.93 | 4.93 e 2 13,36 45,72 0.095 .14
0.40 1.08 6.40 | G.50 =k 14.06 51,51 0.108 0.166
2d guarter 1966__ 0.61 2.08 6.27 . - 14.84 6T.13 | 0.118 o.218
3d guarter 1956 . 0.2 1.z B,12 : e 16,67 b6 .38 0.131 0.178
dth quarter 1966 0.62 2.21 -t = §5.980 14,98 B9.63 0.113 0.187
1zt quarter 1967, 0.63 1.10 = Sz 5.84 17,28 81,14 0.129 0.238
24 guarter 1987__ 0.63 | 1%.10 618 15.5% BB.61 0.11% 0. 204
Bd guarter 1957 _. 0.42 2.3 5.10 14,54 GA .68 0.130 0. 200
Ath quarter 1957  0.68 1.T8 545 16,88 | B.T6 0.128 0.47T
Lat quarter 1968 . o.62 1.85 548 14 .96 B6.21 0.118 0.192

I The ftem ol ermsher rum base was used before 1955

® Asphalt eoncrote parrment combined with plant-mix sarfacing in fourth guarber I058, and will be identified as seplaliie

and hituminous mixes in the futare,
¥ Twn prejects oith ghi-sack mix adhsted (o fe-gack hagis,
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level. There is reason to believe that
the winter reduction in going projects
has contributed to the lowering of ex-
cavation prices because of idle equip-
ment being immediately available for
(1.1

The increase in average price for
untreated rock base in this quarter
amount to orly §0.07 per ron.

Quanrities of asphaltic and bitumi-
nous mixes required during this period
are about normal and the project dis-
tribution is such that little or no
change in average price was m be
expected,

Bid prices for portland cement con-
crete pavement ranged between $12.35
and $19.36 per cubic vard. It is be-
lieved that the low bid prices for some
of the projects are the result of con-
struction on new alignment withour
interfering traffic and also aggregare
costs favorable to low unit prices,

The average unit price for Class
“A" concrete structures changed from
$59.76 to $55.21 per cubic yard. This
is the lowest quarterly average since
the first quarter of 1956 but monthly
averages determined during some of
the recent months have approached

..« Continued on page 44
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Work Progress Detailed on
First Unit of Redwood Bypass

By NORMAN G. LARSEN, Project Designer

IN THE Seprember-October, 1957,
issue of Califernia Highways and
Public Works, H. W, Benedict, Resi-
dent Engineer on the first unit of the
Redwood Freeway on the Redwood
Highway at Dverville in Humboldt
County, told the story of the prob-
lems on this rather spectacular project
relarive to the construction of a 480-
foot-high cut.

The start of construction on this
eventual 47 miles of the Redwood
Freeway is the consummation of a
number of studies dating back to the
early thirties. The new freeway route
has been adopted so as to pass through
the region of the Redwood Groves
with the least possible disturbance to
these last remaining extensive groves
of the old and stately trees.

UNIT @I
DESIGN COMPLETE

-

*

SOUTH o &

FORK
==

Past studies indicared the complex
problems in determining routing and
design derails, even for the provision
of a modern two-lane facility in the
redwood groves area. This was ampli-
fied when the recent routing studies
were undertaken on a four-lane free-
way basis, and derailed design work
started,

It is thought that the storv of the
design work will prove to be of inter-
est to the people directly connecred
with highway construction and all
who have traveled or will travel the
Redwood Highway.

Follows Eel River

A project report providing for full
freeway construction of US 101, the
Redwood Highway, berween the

=
\,@\‘%‘H‘

REDWOOD FREEWAY
UNDER CONSTRUCTION

HIGH ROCK CAMP

Mendocine county line and Jordan
Creelk, abour four miles south of
Scotia, in Humboldt County, was ap-
proved in January of 1956. This area
includes approximately 350 miles of
highway of varying degree of obso-
lescence as US 101 follows the mean-
dering South Fork of the Eel River
through some rogged mountain coun-
try and peaceful redwood groves.
This section of US 101 has under-
gone limited improvement since initial
construction in the 1920's; largely be-
cause of the restricting influence of
the redwood groves. It was necessary
to chop away portions of some red-
woods at the edges of the traveled
way to provide even 18 feer of road-
way during initial construction. Lim-
ited funds available for construction

ULTIMATE FREEWAY

FUTURE
PARK STATION

The first wnll of ”'-. Redwood Freeway is now under construction befween one mile south of Dyerville and the Englewcod Park Stafion. The highest cut in
the histary of Colifernia read building is located of the soothern end of the project where the new rovte crosses exisfing LS 101,

and Public Works 39



This existing bridge spanning the South Fork of the Eel River at Dyarville will become post of o future inferchange. The proposed new structure is rising from
the gravel bar right of the limits of this picture fo cross the existing reed neor the leff extremity of fthis picture. U5 101 dissppears inte the Redweods af
the site of the Founder's Tree, fallesi iree in the world. The free cannol be detacfed bacouse ifs neighbors are only o few feet short of fhe record 3464 feel.

have prevented serious consideration
of any major relocation projects, al-
though, as previously stated, studies
have been undertaken at various times
in vears past.

Immediately upon approval of the
project report, the first construction
unit was selected. The portion be-
tween one mile south of Dverville
and Englewood was chosen because
it includes some of the least desirable
combinations of alignment and grade
on US 101, and bypasses some of the
prime redwood groves of the world.
Both the “Avenue of the Giants” and
Founder's Grove, which contain the
waorld's tallest tree, are included within
the 4.4 miles of this project,

The route, as adopred by the High-
way Commission on March 21, 1936,
was designed to avoid the flatrer ter-
rain, the location of the redwood
groves, This forced the new route to
utilize the higher, less stable, partially
logged-over country. A ground sur-
vey was initiated immediately, as it
was recognized that the ground cover
would limit the use of aerial phorog-
raphy in achieving the desired resules
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in the time permitted, if a contract
was to be let within a year.

Eight days afrer the route was ap-
proved, the entire design chain of
command met with representatives of
the Division of Beaches and Parks
and Headquarters Design Section from
Sacramento to review the preliminary
survey line on the ground.

Key to Fast Design

This meeting proved to be the key
to suceessful completion of the sur-
veying, design, and advertising stages
within one year, The first few hun-
dred feer of preliminary line covered
by the review party presented o
precty dark outlook for all concerned.
The line was located on steep sidehill
country where even a 1%:1 fill slope
would wipe out a beautiful stand of
redwood. A section designed all in cut
or cribbed on one side would indeed
be expensive. The party scattered and
literally “took to the hills" with a
Ythere must be a way attitude,” A
little pass that was complerely con-
cealed bv redwoods was discovered,
It afforded access to a higher, flatter,
partially logged-over route. When the

Beaches and Parks’ representatives
were assured that the line would be
relocated, a co-operative atmosphere
was established that prevailed through-
out the design period.

This co-operation was essential,
since the Division of Beaches and
Parlks has responsible charge of the
state park lands traversed, and will
develop existing US 101 as a park road
for visitors to the groves.

Advance Site Maps

On May 11, 1956, an advance site
map for the crossing of the south
fork of the Fel River at Dyerville
was submitted to the Bridge Depart-
ment. The district specified only an
approximate line and grade, and re-
quested the PBridge Department to
submit its desired line and grade with
the preliminary report, Since long
spans would obviously prove maost
economical, only tangent alipnment
free of vertical curves and super tran-
sitions was considered,

The suggested bridge line forced an
“off" ramp into an unstable mountain,
with prospects of creating a 700-foot-
high sliver cut to obrain a suirable

California Highways



slope. Two retaining walls with a
maximum height of 30 feer proved to
be more economical than forcing the
new four-lane structure to cross over
the existing two-lane span. The exist-
ing span had to be retained to carry
park traffic and to function as an in-
tegral part of a split diamond incer-
change serving communities of South
Fork and Bull Creek and extensive
redwood groves in the State Park
Svstem,
Big Cut Required

With the Bridge Department work-
ing on the project’s major structure,
district attention was focused about
one-half mile southerly where exist-
ing US 101 was only a 20-foot niche
in the side of a mountain reaching

over 500 feet upward from the South
Fork of the Eel River on a 1%:1
slope, The situation was further com-
plicated because the river channel in
this area was constricted to a mini-
mum area and was bordered on the
opposite bank by 300-foot redwoods.
The project report anticipated a
causeway type of structure along the
easterly bank, but the disastrous flood
of December, 1953, coupled with fur-
ther analysis of the economics, re-
sulted in the decision to take a 480-
foot cur.

With river discharges and velocities,
such as were demonstrared in Decem-
ber, 1955, an elaborate and costly
drift protection system was indicated
as necessary to be included in the
design of any structure to protect the

piers from the destrucrive effors of
the river, debris, and drift logs
traveling at 20 mp.h All facrors
considered and a final economic anal-
ysis made, the big cuot with the slide
potential was favored, although these
things defv exact analysis,

The cut was designed to provide a
four-lane, 60-foor all-paved freeway,
and a 30-foot roadbed for park and
local traffic. A design slope of 1:1
with 20-foor benches ar 60-foot vern-
cal intervals, was agreed upon by all
concerned. Headquarters Materials
Department brought in the equipment
necessary to bore 150-foot vertical
exploration holes from the top and
horizontal holes of the same depth
from halfway down the face. An in-
vestigation of this type was considered

The South Fark of the Eel River thows none of the fury I} unleashed in December, 1955, when if rose from elevation 110 feef to about 188 feef, overfopping
existing US 101 in the right-hand portion of this picture. The projected cot failed to “cotch™ shorf of the top at elevation &50 feet,

and Public Works
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Equipmant ot work on the Big Cul. Stespness of the slope made if necessary fo drow equipment to the fop by the use of deel cable and winches.

necessary to derermine the bedding
planes and slide potential of the pro-
posed cut. Although the 1,400,000
cubic yards of excavation involved
may not be a record, it is understood
that the height of 480 feet is a record
for California highway construction.

Cut Material Used

Once the decision to take the cut
was made, the prablem of whart to do
with 1,400,000 cubic yards of material
was solved by using half to construct
a fill with grade line above the high
water of the '55 flood along the east
bank of the South Fork channel
northerly of the “Big Cut.” Here the
channel is wide enough to permit this
type of construction and stll leave
sufficient waterway for the maximum
anticipated discharge. The remainder
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was designed to be hauled across the
South Fork to be used as fill for the
freeway proper, two ramps, and the
park road, which are adjacent to the
westerly bank of the formidable Fel
River, MNeedless to sav, considerable
bank protection was involved in this
“man versus rivers” phase of the proj-
ect. Combinations of heavy stone rip-
rap, grouted rock, slope paving, and
timber pile jetties were designed to
protect new fills and turn back the
rivers at points of impingement.

Remainder Is Routine

When the problems of the South
Forl-Main Eel River confluence area
were solved to the mutual satisfaction
of Highways and Parks representa-
tives, the rest of the job settled down
to concentrated efforr on the part of

the Marterials Department to complete
its report, A design crew worked as
much as 12 hours a day completing
the 1" = 50" contour maps and pre-
paring sufficient projections to allow
for all of the anticipared difficulties
the materials report might point out,
In spots that were recognized as
“trouble” on numerous field expedi-
tions, as many as three lines were
carried through the calculation stage
and held ready for use.

When the materials report was sub-
mitted on October Eth, it indicated
that what the “oldtimers” say is prob-
ably true: “Where you find the red-
woods, vou find water, lots of it.,”
The proposed 140-foot centerline fill
near the center of the project was
approved withour a hitch, but the

+ »+ Continved on puge 47
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Leﬁ'er Explains Britain’s Highway Program

Troffic on the Greot Morth Road through Stemford

BRITISH ROAD FEDERATIOM
LIMITED

26 Manchester Square, London W1

Editor, Califormia Highways and
Public Works

Sm: In your excellent publication,
which vou very kindly send us, 1 was
intrigued to see the illustration on
page 61 in the current issue of the
“Great” North Road where it passes
through Stamford in Lincolnshire, The
sitnation depicted is as it is today ex-
cept that the street stalls are only
there on marker days, not that it could
make the position much worse if they
were there every day!

In view of your interest I thought
vou might like to have the enclosed
photograph  [reproduced herewirh—
Ed.] of Stamford to add to vour col-
lection. This is the town which has a
notice on the highway when you
approach from either direction which
reads “This Is Stamford—Stay Awhile
Amidst Trs Ancient Charm.” Tt is
somewhat superfluous as you fre-
quently have no choice!

However, 1 would not like you and
vour readers to form the impression
thar nothing is being done to provide
proper highways.

The government has a road pro-
gramme under which road schemes
which will cost some $1.2 billion
(£430 million) will be authorized by
1962, Included in the projects will be
about 415 miles of freeways,

and Public Works

Further, there are a number of
major cross river schemes including a
suspension bridge with a span of 3,300
feet across the Firth of Forth, tunnels
under the Rivers Thames, Clvde and
Tvne. In addition to these works a
great number of others are to be car-
ried out throughout the whole coun-
try in the form of bypasses, removal
of bottlenecks, grade separations and
improvement generally.

I would like vou to know that 1
look forward to receiving your pub-
lication. T make a practice of showing
the breathtaking, to me, illustrations
of your road schemes whenever an
appropriate occasion arises. Whar im-
presses me is the objective way in
which you tackle your problems and
the results which follow from rthis
approach. 1 can only say T am green
with envy.

Yours sincerely,
M. Francs

MENDOCINO COAST

Continved from poge 36 .. .

agreed that it would perform the con-
struction  engineering  under  state
supervision.

Traffic Probloms

The big problem facing the con-
tractor was maintaining traffic through
thar portion of the job between Juan
and Hardy Creeks, where within a
distance of 3,000 feet it was necessary
to excavate 700,000 cubic vards of
earth and rock or about 79 percent of
the project total. The depth of the
cuts in this area ranged op to 326
feet with six benches running a length
of approximately 1,000 feet. The con-
tractor solved this problem by recon-
structing the original county road
over the top of the bloff area, into
an acceptable detour.

With the traffic problem thus
solved, the contractor pur eight huge
tractors on the benched area and soon
had this difficult section down to
grade.

Mo detour was available for the re-
mainder of the project and the con-
tractor was required to maintain g
published schedule of openings for
the convenience of the traveling
public.

Rapid Completion

The contract was complered in 77
waorking days (60 percent of the allot-
ted time) and accepted by the Direc-
tor of Public Works on November
27, 1957,

Of the §3935,262.91 total payviment to
the contractor, §347,310.60 was for
B90,540 yards of roadway excavation
at §0.39 per vard. This final pay quan-
tity was based on cross sections taken
hv county permnncl while slope-stale-
ing the project prior to the start of
wark.

Contractor's personnel on the proj-
ect were Jack Douglass, General Su-
perintendent, Construction  Division,
Rockport Redwood Company; Frank
Gibbs, Project Superintendent; as-
sisted by Ray Wallace and Dick Gun-
ningham, Grading Foremen.

The county was represented by W,
B. Severance, Road Commissioner; J.
K. Richardson, County Survevor, and
D. M. Yitreness, Resident Engineer,
working in close co-operation with
Sam Helwer, District Engineer, and
B. D. Van Zandrt, IDstrict F. A, S, En-
gineer. Close co-operation berween all
personnel involved allowed the job to
progress smoothly to a satisfactory
completion,

Not only has this been Mendocino
County's first job designed from aerial
photography, it is also its largest
F. A. §. project to dare. Since the in-
ception of the program following the
end of World War 11, Mendocino
County has complered over §2,000,000
worth of federal-aid secondary proj-
ects, and preliminary work is under
way on two more estimated to cost in
the vicinity of $700,000.

NEW BRIDGE RECORD

The record for a single day's traf-
fic on the San Francisco-Oakland Bay
Bridge now is 113,433,

The new traffic total was reached
on Friday, May 2d, exceeding the pre-
vions high by nearly 1,000 vehicles,
The old record was 112,575, set on the
day after Thanksgiving last year,

No difficulty in handling the record
traffic load was reported to the State
Drepartment of Public Works.
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A. A. Lernhart Ends

Long State Service

Albert A. Lernhart, veteran Bridge
Department engineer, retired on April
30, 1958, after almost 35 years state
service, He was one of the few em-
plovees remaining of the 24 in the “ex-
panded Bridge Department of 1924,
- Ny Lernhart was
born in Virginia
City, Nevada, in
1897, raised in
Napa, California,
o studied civil engi-
e neering at Stanford
i : -_{ University and
" k. served in the U, 8.

= Navy during
ALBERT A. LERMHART  Woarld War 1. Af-
ter release from the service he was a
bridge design draftsman and a high-
way construction inspector in the
Napa County Road Department for
over three yvears. Next there followed
employment with several private
firms and the U. S. Bureau of Public
Roads as estimator and surveyor. He
went to work for District IIT of the
California Division of Highways as a
draftsman on October 16, 1923.

Lernhart transferred to the Bridge
Department in Sacramento on March
4, 1924, when the Bridge Department
was authorized to supervise construc-
tion as well as to design state highway
bridges. This accounted for the “big"
expansion to a total of 24 employees.

Lernhart worked alternately as a
bridge designer and resident engineer
on bridge construction projects in
Northern California. He was one of
the original bridge resident engineers
assigned to construction projects. The
Van Duzen River concrete arch bridge
on the Redwood Highway and the
Feather River steel arch span at Pulga
were two of the major structures built
under his supervision.

He has been with the Bridge Main-
tenance Section as an associate bridge
engineer since that unit was formed
in 1934,

Lernhart has maintained his home
in Napa and will retire there with his
wife where he will now be able to
devote mere time to his ranch. He is
an ardent trout fisherman and deer
hunter,
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COST INDEX

Confinved from page 38 . .,

the current figure. Several large proj-
ects on new alignment free from
traffic interference affected the low-
ered cost of this item. It is possible
that lower aggregate costs have con-
tributed to the reduction in average
prices. The replacement of tmber
falsework by tubular steel, together
with construction of forms permitting
repeated use, is contributing to the
trend toward lower scructure concrere
prices,

The decrease of $0.011 per pound
for bar reinforcing steel in this quar-
ter is the direct result of one project
requiring an extremely large quantity
of reinforcement at a bid price of
§0.106 per pound. Otherwise an in-
crease in average price would have
occurred in this period,

The upward change of $0.015 per
pound in the average price for struc-
tural steel during this quarter results
from requirements being to a great
extent confined to isolated regions.

The California Highway Construc-
tion Cost Index mav contnue its
downward trend into the next quarter
but increased secasonal construction
activity and the basic controls of labor
and material costs make it doubtful
that the trend would continue
throughout the second quarter. On the
contrary a moderate increase in the
cost index would be anticipated.

The California Highway Construc-
tion Cost Index, the FEngineering
News-Record Construction Cost In-
dex, and the United States Burean of
Public Roads Composite Mile Index,
all reduced to the base 1940 = 100, are
shown on the accompanying graph.
The latter two indexes are based on
nationwide construction costs.

The Engineering News-Record
Cost Index, which now stands at 3074,
again shows a rise over the fourth
quarter of 1957, Ir is up 2.6 index
points or 0.9 percent from the fourth
quarter,

The Burean of Public Roads Com-
posite Mile Index for the fourth quar-
ter of 1957 at the level of 238.3, which
is the latest available, was nup 1.0 index
point or 0.42 percent over the third
quarter of 1957.

THE CALIFORNIA HIGHWAY COMSTRUCTION

COST INDEX
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1957 (3d quorter) 237.5
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OUR ERROR; WE'RE S5ORRY
BeverLy Hivrs, C aLiForyia
Ediror, California Highways and

Public Works

Sm: We would like to congratulare
vou upon the fine color photograph
on the back cover of your January-
February, 1958, edition. The fine
warm colors and sharpness of the re-
production certainly capture the feel-
ing of the high California desert.

However, we would like to remarlk
that the description is slightly in error.
The photo was taken in the heart of
Apple Valley, 15 miles distant from
the Lucerne Valley.,

As representatives of Apple Valley
we would appreciate amything you
could do to clarify this inaccurate cap-
tion.

Sincerely,
SHERMAN MuLLE

California Highways



P. T. Poage Concludes
Long Career With State

P. T. Poage, whose third of a cen-
tury as Assistant State Architect saw
stare building constroction under his
charge mount to a total of $1,000,-
000,000, will retire this summer.

His decision to retre effecrive
Aupgust 1st was an-
nounced today by
C. M. Gilliss, State
Director of Public
Works.

Poage has worked
in the Division of
Architecture of the
State Department
of Public Waorks

P. T, POAGE for 36 years, After
his first four years in architectural
designing positions, he became Assist-
ant State Architect in charge of design
and planning, a title he has retained
since 1924.

Gilliss said that Poage “during his
years supervising California’s building
program, developed better and less ex-
pensive ways of building the State's
different correctional and mental in-
stitutions, office facilities, colleges, and
fairs, as well as lesser works.”

Poage was also credited by Gilliss
with “a big share in establishing the
techniques California now uses in de-
termining the scope of huilding proj-
ccts, in programing space requirc-
ments, and in controlling costs of
planning and building."”

Projects which make up the billion-
dollar total Poage has supervised have
ranged from building a bleacher for
an athletic field to developing a
£20,000,000 new plant for a state in-
stitudon,

Poage was born in Bolivar, Missouri,
January 28, 1894, and came to Cali-
fornia in 1907, He received his bach-
elor of ares degree in architecture at
the University of California ar Berke-
ley in 1918,

After a short period in the Army,
he did architectural work in Oakland,
San Francisco, and Hawaii before
joining the Srare’s Division of Archi-
recture.

Poage was married to Marguerite
Bennett in Berkeley in 1923. They
have a daughter, Mrs. Ellen Doermer

and Public Works

TWENTY-FIVE-YEAR AWARDS

Employees who received twenty-five-year awards since those
listed in the November-December, 1957, issue of California High-

ways and Public Works.

District |
Mills, Odell

District Il
Cardoza, Wallace P,
Delano, Edward R,
Gould, Cyril B,
Huck, Ray

District 1l
Davis, Elbert B,
Haskell, Arthur 8.

District IV
Cowgill, Paul
Dale, Roy H.
Evans, Sylvester
Freitas, Reuben E.
Hartley, Dave
MacKenzie, Hugh F.
Pimentel, George
Russell, Wilfred W,
Sinclair, Joseph P.

District V
Perdew, Harlan
Permasse, Jean M,

District VI
Stewart, Joseph M.
Stewart, Walter P,

District VI
Beebe, John Edward, Sr.
Hileman, joe B.
Kleinhen, Russell
Lander, Guy A.
May, Howard D.
MNauslar, Jack L.

Oberg, Donald
Robinson, Van D.
Royal, Harry

District IX
Compron, W, Earl
Fischer, Merle E.
Goforth, P, A.
MeGee, James W,

District X
Atherstone, Harold E.
Barretr, Clifford
Fairbanks, Earl L.
Greenwood, Clinton 1D,
Picollo, Ernest J.
Sola, James T.
Stewart, Donald M., Jr.
Treganza, Gage

District Xi
Elder, Dick
Parker, James M,
Portis, Laurin

Bridge Department
Kay, Alron F,
Woodridge, C. ].

Headquarters Shop
Cardona, Thomas S,
Peck, Emory Earl
Tadd, Clarence T.

Shop 3
Clifton, Eugene R,
Shop 7

Tracy, Charles W.

of Sacramento, and a son, Bennett
Poage, who is associated with a Sac-
ramento paving and grading firm.

After retirement, Poage plans to
move his home from Sacramento to
an oceanside area near Fort Bragg. He
plans then to add geology and ocea-
nography to his hobby interests, which
now include old clocks, furnitore,
branding irons, early churches, books,
and people.

Poage’s fellow employees will honor
him at a farewell dinner June 4th in
the Empire Room of the Hotel Sena-
tor. He will leave his desk June éth
for nearly two months' terminal leave.

No successor to Poage has been
named.

Nearly 27 percent of United States
drivers involved in 1957 traffic faral-
ities were under 25 years of age.
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Slx".rE.F.N highway projects estimated
to cost a total of more than §20,000,-
000, all of them scheduled for an early
start and for completion within 18
months, have been added to the 1938-
59 State Highway Budget by the Cali-
fornia Highway Commission at its
April meeting,

Financing of the new jobs came
chiefly from rhe additional money
provided in the recently enacred Fed-
eral Highway Act of 1958 and partly
from savings on recent projects where
contractors’ bids ran below budger
estimates, according to Director of
Public Works C, M. Gilliss, chairman
of the commission,

The new federal law included addi-
tonal 1958-59 apportionments to Cali-
fornia of $11,600,000 for interstate
system highways and §21,900,000 for
other federal aid highways, This
amounted to an increase of about 10
percent i the State’s highway con-
struction budger.

Gilliss said the addirional interstate
funds would be used for acquisition of
additional rights-of-way in prepara-
tion for a further aungmentation of
interstate construction in the 1959-60
Fiscal Year as also provided for in the
1958 federal measure.

The $21,900,000 earmarked for im-
mediate construction on other federal
aid roures included approximately
84,500,000 for eligible projects on
county federal aid secondary roads.
The commission combined the re-
mainder of this added federal appor-
tionment with available stare funds to
add the 16 projects to the 1958-59
budger.

The principal criterion which the
newly bodgered projects had to meet
was that they be under contract by
December 1, 1958, and completed by
December 1, 1939, This requirement
was contained in the “antirecession”
fearures of the 1958 federal act, which
provided special financing arrange-
ments for such projects,
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~ederal A

“In other words,” Gilliss said, “on
these jobs the plans and specifications
are ready to go and the right-of-way
has been acquired and cleared, so that
they can be advertised for bids wvery
soon. We expect all these projects to
be under contract this summer. Also,
this means that motorists will be using
these new sections of highway or
other improvements within the next
18 months.”

The new projects in the 1958-59
budget and their estimated costs are
as follows:

COLUSA COUNTY, Stare Sign Route
20, berween five miles west of Williams and
U. 5. 99W in Williams, grade, surface and
srocrures (widening), 5.9 miles, $400,000.

CONTRA COSTA COUNTY, State
Sign Roure 24, Orinda Reoad o Sunnybrook
Drive, grade, pave and structures for six-
lane freeway, 2.1 miles, $4,000,000. (Com-
pletion of this project will mean continuous
full freeway from Orinda to norch of Wal-
mat Creek).

ORANGE COUNTY, State Sign Route
14 (Riverside Freewav), from 0.4 mile west
of Spadra Road to 0.2 mile east of Placentia
Avenue, grade, pave, and strucrtures for
four-lane freeway, 2.7 miles, $3,300,000.
{This project will connect with previously
constructed expressway on the east and cur-
rent freeway construction on the west.)

ORANGE COUNTY, L. 5. %1-5tare Sign
Route 18 (Lincoln Avenue), from State
Sign Route 39 (Stanton Avenue) o the
Santa Ana Freeway, grade, pave and struc-
tures for four-lane divided highway, 3.4
miles, 900,000,

SACRAMENTO COUNTY, U. 5. 50-99,
from 1.8 miles south of the Cosumnes River
to two miles south of Elk Grove Road,
grade, pave and structures to reconstruct
the southbond lanes of a four-lane freeway,
5.4 miles, §1,100,000.

SACRAMENTO COUNTY, Stare Sign
Roure 12, from junction of State Sign Roure
24 ar east end of Rio Vism Bridge to the
Muolkelumne River, grade and surface for
relocgtion across Andros Island, 5.5 miles,
§1,000, 001,

SAN BENITO COUNTY, US 101 and
Stare Sign Roure 156, from 0.5 mile south
of Little Merrill Road to 0.3 mile south of
Anzar Road, grade, surface and structures
to provide interchange at San Juan Bawotisca
Intersection plus relared work, 2.5 miles,
425 000,

Moneys From New 1958 Act
Put to Work Without Delay

SAN BERNARDING COUNTY, State
Sign Roure 71, from Junction of Roure 192
(Euclid Avenue) to Merrill Avenoe (near
Chino), grade, pave and structures for ini-
tigl two lanes of fumure four-lene freeway,
5.3 miles, $1,100,000.

SAN DIEGO COUNTY, Swmre Sign
Route 94, 0.1 mile west of Soth Strect to
College Avenue, revise freeway ramps,
£95,000.

SAN JOAQUIN COUNTY, US 99, be-
tween (.2 mile south of Mariposa Road and
0.2 mile north of Farmington Road (por-
tions), three interchange structures to con-
vert southerly portion of Stockton Bypass
from expressway to full freeway, 0.9 mile,
41,000,000,

SAN LUIS OBISPO COUNTY, Srare
Sign Route 41, two confinuous projects ex-
tending from owo miles east of Eserella
River to 0.4 mile west of Lucy Brown Road
and from there to Palo Prieto Road, grade
and surface for initial two lanes of furure
four-lane expressway, 112 miles, $1.850,000.

SAN LUIS OBISPO COUNTY, US 466,
from Junction of State Sign Route 41 to
Kern counry line, grade and serface for
inirial rwo lanes of future four-lane express-
way, six miles, $1,100,000.

SANTA BARBARA COUNTY, US 101,
from Ortega Hill to Miramar Avenue in
Monteeito and from Park Place to Salsi-
puedes Owerhead in Santa Barbara, grade,
pave and stroctares w convert four-lane
highway and four-lane expressway sections
to full freeway, 2.5 miles, §1,340,000.

SANTA BARBARA COUNTY, Stte
Sign Route 1, from 1.8 miles north of Yrias
Creck to Jalama Road (south of Lompoc),
grade and surface {realignment), 2.9 miles,
£1OR0,000,

SHASTA COUNTY, US 299, between
2 mile east of Hillerest and three miles
west of Bomey (portions), grade and sur-
face for initial two lanes of future foor-lane
expressway  (completes  realignment  over
Harcher Mounrain), 5.3 miles, $1,450,000.

The Division of Highways reports
that the regular traffic counts for
April, 1958, show a decrease of 5.9
percent under April, 1937, and an in-
crease of 3.4 percent over March,
1958, Comparing April, 1958, with
April, 1957, passenger vehicles show
a decrease of 6.9 percent and freight
vehicles show a decrease of 0.6 per-
cent. Freight vehicles represented 17.3
percent of the total weekday traffic.
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Vaughn O. Sheff

DEATH ook Vaoghn O. Sheff, high-
way soperintendent, March 31, 1938,
as he and a state highway maintenance
crew worked around the clock to
clear a slide ar Santa Monica Canyon
and US 101 - Alternate, Shefl  was
caught in one of the landslides.

A scholarship in memory of Sheff
has been established ar Los Angeles
State College by Highway Chapter
101 of the California State Emplovees’
Association. The Sheff Memorial
Scholarship will be awarded to sm-
dents in engineering and business ad-
ministration who meet requirements
established by Chapter 101 and the
scholarship and loan committee of
Los Angeles State College.

Sheff was born in Cloquet, Minne-
sota, August 18, 1900, and educated
in the Cloguer public schools.

He served with the 1st U. S. Engi-
neers during Woarld War I with the
Army of Occupation in Germany.

Sheff went to the Srate Division of
Highways February 1, 1929, from the
Los Angeles County Flood Control
District,

His experience with the Mainre-
nance Department started in Febru-
ary, 1948, when he was assigned as
assistant to . A. Penrose, superintend-
ent of the Venice maintenance terri-
tory. Shefl worked as his assistant
until December, 1952, when he trans-
ferred to District 1 in Fuoreka as
maintenance superintendent, e re-
mained in District T for approximately
five months, at which time he returned
o District VII to succeed Penrose,
He was considered one of the out-
standing  superintendents in  District
VI, the only one holding a California
license as civil engineet.

He is survived by his wife, Ruby,
who lives at 3655 Colonial Street,
Venice; a stepdaughrer, Mrs. Opal

Pink; two grandsons, Roberr and
Gary; and five sisters and four
brothers,

Passenger cars were involved in over
78 percent of all United States traffic
fatalities in 1957, and in 86 percent of
graffic injuries,

and Public Works

Pioneer State Highway
Economist Retires

KF_NN ErH A, MacLacurax, highway
cconomist and a pioneer in the adapra-
tion of tabulating and computing ma-
chines for highway engineering pur-
poses, retired on May 1, 1958, after 28
vears of service with the Division of
Highways.

MacLachlan was
born in New
Haven, Connecti-
cur, and obtained
his education in
England and at the
University of Cali-
fornia, graduating
with a B.S. degree
in 1921, He served
with the Navy in World War 1 and
then with the U. S. Bureau of Public
Roads.

Early in his state carcer MacLach-
lan was one of the group who formu-
lated a definite highway signing policy
as the first step toward California’s
present well-defined system of warn-
ing, regulatory, and directional signs.

Soon afterward he was assigned su-
pervision over the California Highway
Transportation Survey of 1934, He
was instrumental in iniviating the use
of punched card equipment for rabu-
lating and analyzing the vast amount
of information produced by the sur-
vey. The Division of Highways' order
for supplying and later processing
6,000,000 cards was the largest single
order of irs kind placed up to that
rme with the leading business machine
concern involved.

In 1936 MacLachlan was given re-
sponsibility for organizing the Cali-
fornia Highway Planning Survey, at
that time under the direction of Main-
tenance Fngineer T. H. Dennis. He
continued as a member of the planning
survey staff, now a part of the Plan-
ning Department, until his retirement.

Under his supervision the Division
of Highways was the first agency of
its kind to use punched card equip-
ment to analyze highway accidents
and detecr problem locations; to use
the co-ordinate system of analysis for
traffic data; to depict the results of
origin and destination surveys in the

KENKETH A. MacLACHLAN

US 101 NORTH

Confinved from poge A2 ...

stabilization work for the project was
going to cost in the neighborhood of
$600,000. That is quite a neighbor-
hood, even for a project in District I
where plenty of water falls, and most
of it collects below ground ro plague
highway engineers.

Unusual Projoct

The rest is history now. Design
under the general supervision of Mr.
Alan S. Hart, then District Engineer
of District 1, was completed on sched-
ule and forwarded to Headquarters
in early December. When the bids
were opened, it was obvions thar con-
tractors had a million dollars more
respect for the project than antici-
pated. Coupled with another “unusu-
ally tough” job on US 40, the cost
index got quite a jolt when a contract
was awarded to the Guy F. Atkinson
Co. for an estimated final cost of
§6,800,000.

Since then, a man has died hauling
marerial down off the “Big Cut,” and
one construction season has changed
the face of the country considerably.
It has been demonstrated that, with a
lot of co-operation, there is a way to
move mountains, rivers, and some of
the redwoods to provide a full free-
way through some of the most scenic
country in the world, and stll pre-
serve the natural beauty of the red-
wood groves,

Fifty-three rthousand Americans
were injured in car-bicycle mishaps
in 1957,

form of “wip desire line” contours;
and ro adapt gvroscopic equipment
for highway survey purposes by means
of a specially equipped vehicle.

MacLachlan is a member of the
American Sctatistical Association,
Henry Morris Stephens Lodge of the
Masons, and the Institute of Traffic
Engineers; and has been a member of
the Highway Research Board com-
mittees on Origin and  Destination
Studies and on Speed Studies in Urban
Areas.

He and his wife, Florence, will con-
tinue to live at their home in Sacra-
mento,
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Freeman C. Witt

Freeman C. Witt, Highway Super-
intendent for the Srate Division of
Highways in Imperial County for the
past 17 vears, died March 19 following
a serious illness.

Witt, who was born in Poway, Cali-
fornia, November 11, 1890, moved to
Fscondido when he was 15 years old,
Subsequent ro his graduation from the
University of California and while in
business as a civil engineer, he was
quite active in civic affairs, serving as
a member of the city council and us
mayor of Fscondido,

Witr first became associared with
the State Division of Highways in
1935 and had been continuously in the
Stare’s employ in Escondido and the
[mperial Valley. Witt was a registered
engineer as well as a licensed surveyor
in the State of California.

Survivors include his widow, Fran-
ces; a son and daughter, Eugene and
Margaret; a brocher, Mark; and six
grandchildren.

CALIFORNIA BRIDGES

Confinved from poge 34 . . .

tions. This pattern was changed in the
fourth quarter of 1957, however,
when between 20 and 25 percent of
the total value of bridge projects was
allocated to the high-cost areas of
Highway 40, This shift to the high-
cost areas raised the normal level of
bridge costs by a small but indetermi-
nate amount. A more reasonable esti-
mate of the reduction of costs from
the first to the fourth quarter of 1957
is therefore probably closer to 6 per-
cent rather than to the 4 percent given
by the indexes.

Bids received in January, 1938, indi-
cate that the recessive trend is con-
tinuing into 1958, Bidders per job are
running at an average of 10-12 and
unit prices for bridge items are gen-
erally lower than were those during
most periods of the past three years.

The ultimate trend of costs for the
coming vear, however, is obscured by
the uncertainties which exist on the
national level, The current trend for
business in general is downward and
it is reasonable to assume thar this
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Toll Authority Orders
South Crossing Report

An informational report on all San
Francisco Bay Southern Crossing
studies to date was ordered by the
California Toll Bridge Authority at
its April 30th meeting in Sacramento.

The Setate Department of Public
Works will make the report public as
soon as it is completed, Public Works
Director C, M. Gilliss told the author-
ity, “* * * 5o that when the authority
meets again on this subject we'll have
the benefic of advice of an informed
citizenry.”

The report will form a basis for
further studies which the authoricy is
expected to order after late July,
when survey funds voted by the spe-
cial session of the Legislature become
available,

Gilliss explained thar the informa-
tional report will “bring together the
essentials of all the studies made on
possible crossings south of the present
San Francisco-Oualland Bay Bridge, so
that the authority may know which
direction to go later for further
study.”

A companion report, giving details
of the status of financing of all of the
authority’s bay bridges, will he made
to the authority by the Department
of Public Waorks,

The department also was asked by
the authority to comment, in its re-
part, on the request of the San Fran-
cisco Bay Area Rapid Transit District
that the authority give first considera-
tion to an underwater tube near the
Bay Bridge in determining the nature
and location of the next crossing to
be built,

trend will be maintained during at
least the first half of 1958, The actions
of Congress during rhe present session
will undoubtedly hear heavily on the
degree and duration of the current
recession but since some time will be
required before legislative enactments
take effect, it is likely that the eurrent
trend will continue into the third
quarter and then rerurn to some as yet
unpredictable level, In the interval,
however, the State of California may
realize a substantial saving in bridge
CONSEruCTion Costs.

C. W. W. Abbott

Clinton W. W, Abbott, Associate
Bridge Engineer who had served
nearly 20 years in the Division of
Highways, died on March 17th, in
Sacramento.

Abbott began his state service as an
engineering aide with Division of
Highways in District IX at Bishop in
1937. After a few months in Bishop he
moved to the Bay Bridge where he
served as chief of party laving out
contral points for the intricate Fast
Bay structures,

In April, 1938, he was transferred to
the Bridge Department in Sacramento
where he served as a survevor in the
preliminary surveys. In 1954 he trans-
ferred to the Bridge Research Section
where he was working ar the time of
his death.

He was born in Washingron, D. C,,
in 1905, and lived in South Dakota
during his early years. Later he moved
to Hollywood, California, where he
attended high school, He studied civil
engineering at Oregon State College.

He began his engineering career as
a surveyor with the City of Los An-
geles on powerline surveys in Owens
Valley. He was active in the Sacra-
mento Camp Fire Girls as a board
member and chairman of the camp
committee, the Sacramento Photogra-
phers Club, Sacramento Junior Mu-
seam, and folk dancing clubs for a
number of vears. He was a member
of the American Society of Civil Engi-
neers, American Geophysical Union,
American Congress of Surveyors and
Mappers, and a registered civil engi-
neer.

He is survived by his wife, Nancy,
of Sacramento, two daughters, Vie-
ginia Todd and Jo, a brother, John G,
Abbotr of San Leandro, and a sister,
Kayv Barett of Los Angeles.

Weekends are the most dangerous
time to be on Unired Stares highways.
In 1957, more than 55 percent of all
fatalities occurred on Fridays, Satur-
davs, and Sundays.

During 1957, there were 1,300 fewer
highway traffic fatalities than in the
pPrevious year.

California Highways
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CALIFORNIA HIGHWAY COMMISSION

[ M, GILLISS . Chairman and Director

of Public Works
CHESTER H. WARLOW, Vice Chairman Fresno
JAMES A. GUTHRIE San Bernardino
RORBERT E. McCLURE Santa Monica
FRED W. SPEERS . Escondido
ROBERT L. BISHOP Santa Rosa
JOHN 0. BROMWSON Sacramento
C. A MAGHETTI, Secrafary . .+ . Davis

DEPARTMENT OF PUBLIC WORKS

CMmGlss . . . . . . . . Direclr
A H. HENDERSOM . | . . . . Deputy Direclor
T. FRED BAGSHAW , , . . . . Assistant Director
JOHM STANFORD . . Managemant Anakyst
§. ALAH WHITE . Bepartmental Personnal Officer

RICHARD WINN Departmental [nfermation Officer

DIVISION OF HIGHWAYS

GEQ. T. McCOY
State Highway Engineer, Chief of Division

). W. VICKREY . Deputy Siate Highway Engineer
CHAS. E. WAITE . Depaty State Highway Engineer
LW, TRASE . . hssistant Sfate Highway Engineer
F. W. PANHORST . hssistant Sate Highway Engineer
J. €. WOMACK . Musjstant $tate Highway Engineer
I. P, MURPHY . . Msshstani State Highway Engineer
F. M. WYEEM . . Materials and Resaarch Engineer
FRAMY, E. BAXTER . Maintenance Engineer
GED, LANGSNER . Engineer of Design
G. M. WEBR . Trafiic Enginesr
MILTON HARRIES . .« . Lonstrucfion Engineer
H. B. LA FORGE . Engimr of Federal Secondary Roads
[ E BOVEY . Elgiuur of City and Co-aperafive Projects
EARL E. S{JEEHH . . Equipment Engineer
H. €. McCARTY . Office Enginess
LA LEGARRA . h Phanmq: Enginear
F. M. EE'l'lH]LI}s .. Planning Survey Engineer
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E I SALDINE . . Industry Contact Engineer
E I L. PETERSON Program and Budget Engineer
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BB ROWE . . Bridge Engineer—Special Hudies
1. E. McMAHOM . . Bridge Engineer—Southern Area
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Right-of-Wery
FRANK C. BALFOUR Chief Right-of-Way Agent
E. F. WAGHER . ll'EFIHI'f EMBI Right-of-Way Agent
RUDOLPH HESS | Assishant Chisf
R. 5. J. PIARELLI Azsistant Chief
E. M. MacDONALD . Asslstant Chief
District IV
B. W. BOOKER . Asgistant State Highway Englneer
District VIl
E. T. TELFORD | Assistant Sfate Highway Engineor
District Engineers
SAM HELWER . . . . . . . District |, Eureka
H. 5. MILES . . . District 11, Redding
ALAN 5. HART District 111, Marysville
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J. P, SINCLAIR . Distried [V, San Francisco
L. A. WEYMOUTH District IV, San Francisea
B A HAYLER . . District [V, San Francisco
A M. HASH . Distried V, San Luis Obispa
W, L. WELLH . . .. District ¥, Frasno
A, L. HIMELHOCH District V1, Los Angeles
LYMAN R. GILLIS . District V11, Los Angeles
C. V. KANE . . District Y111, San Bernarding
ERFOLEY ., . . v . District |X, Bishop
JOHN G. HE'I'EE . Distriet X, Stockton
). DEKEMA . . District XI, San Diego
HOWARD L. WOOD .« . Bridge Engineer

Stale-owned Toll Bridges

DIVISION OF CONTRACTS AND

RIGHTS-OF-WAY
al
ROBERT E. REED . Chief Counsel
GEORGE €. HADLEY . Assistant Chief
HOLLOWAY JONES . hsgistant Chind
HARRY 5. FENTON . Hssistant Chiaf

DIVISION OF SAN FRAMCISCO BAY
TOLL CROSSINGS
NORMAN C. RAAB . . . . Chief of Division
BEN BALALA Principal Bridge Engingar

DIVISION OF ARCHITECTURE

ANSON BOYD State Architect, Chief of Division

HUBERT 5, HUMTER . Depuly Chial of Divisian
ROBERT W. FORMHALS

fdministrative Assistant to Stafe Archifect
FRAMY B. DURKEE. IR, . Infarmation Offices

Budget and Fiscal Service

EARL W. HAMPTON
Assistant State Architect, Budgets and Fiscal
HEWRY R. [(ROWLE . . ; Fizcal Officer
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THOMAS MERET . . Construction Budgets Architec!

WADE 0. HALSTEAD
Principal Estimator of Building Construction

STANTON WILLARD Principal Architect, Standards
LEAVITT M. POWERS . . Aecountfing Officer
W. F. PARKS Supervisar of Office Services
Design and Planning Service
P, T. POAGE
Assistant State Architect, Design and Planning

Chief Architectural Co-ordinator
Principal Architect, Sacramanfo
Principal Architect, Los Angeles

ROBERT M. LANDRUM .
ARTHUR F. DUDMAN
JAMES A, GILLEM .
(HARLES PETERSON
Frincipal Structural Enginear, Los Angeles
CARL & WENWDERLONG
Principal Mechanical and Elecirical Engineer
CLIFFORD L. IVERSON
Chief Architectural Draftsman, Sacramenta

RAYMOND CHEESMAM
Chief Architeciural Drafisman, Las Angeles
GUSTAY B, VEHN . Chief Specifications Writer

Construction Servica

CHARLES M. HERD Chief Canstruction Englneer

[HARLES H. BOCKMAM
hssistant fo Chief Coastruction Engines:

AREA COMSTRUCTION SUPERVISORS

THOMAS M, CURRAN . hrea |, Dakland
J. WILLIAM CODK . fires |1, Sacramente
CLARENCE T. ThOOP Area 11, Los Angeles

AREA STRUCTURAL EMGIMEERS
SCHOOLHOUSE SECTION

MANLEY W. SAHLBERG . Area |, San Francisco
M. E EWING . Area 1, Sacramentn
ERMST MAAG Area 11, Los Angeles
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