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POSTWAR PROGRESS IN CALIFORNIA 
1

• By EARL WARREN, Governor of California 

THROUGHOUT the war our 
State Government gave priority 
to the victory effort. It was ob

vious to all of us, however, that even 
while the war was going on we should 
be preparing for the reconversion. 
years. The Department of Public 
Works and other agencies of State Gov
ernment were directed back in 1943, 
therefore, to start developing a com
prehensive public works program. 
The purpose was to be twofold : to cre
ate jobs during the postwar period and 
to enable the State to catch up with 
the needs of its hospitals, colleges, cor
rectional institutions and other facili
ties- needs that of necessitv had been 
neglected for 15 years. u 

The State had been unable to finance 
these needed improvements during the 
depression years. Man power and ma
terials were not available during the 
war. Our construction needs were 
such that they could not be :financed 
with normal State revenues but, fortu
nately, State income increased during • 

l war to a point where this needed 
truction could be :financed. The 

gislature and I agreed that the 
money which came into our treasury 
during the months of wartime indus
trial and commercial activity should 
be used to bring State institutions up 
to date and to make necessary provi
sion for rendering services to our in
creased population. 

PROGRAM STARTED IN 1943 

We started in 1943 to develop our 
program. It was realized that if we 
were to proceed with public works 
projects promptly following the war, 
plans for them had to be prepared well 
ahead of time. 

It became possible to do this be
cause, for the first time in the history 
of our State, there was instituted in 
the Department of Public Works a 
policy of having highway surveys 
completed, rights of way purchased, 
and construction plans finished in ad
vance of construction authorization. 
The same policy is applicable to the 
Divi~ion of Architecture in the con
struction of State buildings. 

In line with this policy, we set aside, 
-ing the 1943 Session of the Legis
. re, $1,500,000 for use by the ])ivi
s10n of Highways in making surveys 
and preparing plans for postwar high
way construction. The sum of $10,-

500,000 was provided for rights of way. 
The plans were complete when V-J 
Day arrived, and the State was ready 
to launch a $123,000,000 highway pro
gram. Construction is alreadx well 
advanced. By the end of March, 1946, 
approximately $20,000,000 worth of 
rights of way had been acquired, and 
contracts aggregating $32,500,000 had 
been let. 

EARL WARREN 
Governor of California 

In the years 1943-44 there also was 
appropriated $3,250,000 to :finance the 
preparation of plans and specifications 
for the new buildings required by 
State agencies. The Division of Archi
tecture, on V-J Day, had completed 
plans for $22,454,000 of these public 
building projects. The amount was 
brought to $30,000,000 by March 31st, 
and the division is now engaged in pre
paring plans for an additional $30,-
000,000 worth of new hospitals, correc
tional institutions, and other buildings. 
An omnibus appropriation for a total 
of $154,000,000 was made at the 1946 
Special Session for these and other 
State buildings, including $31,000,000 
to The Regents of the University of 
California, and their construction 
will enable our State institutions to 
handle the needs of our growing popu
lation up to the year 1950. 

The State also extended assistance to 
the cities, counties and other local gov
ernmental units in planning postwar 
public works. 

The 1943 Legislature appropriated 
$1,500,000 to the counties toward the 
cost of surveying new county roads and 
preparing the plans for their construc
tion. These plans are the basis of a 
'potential $58,000,000 construction pro
gram. At the 1945 session, $12,000,000 
was allocated to the counties of the 
State to enable thein to match $15,-
000,000 of Federal Aid secondary high
way funds. 

An appropriation of $10,000,000 was 
made during a special session of the 
Legislature in 1944 to assist the cities 
of the State as well as the counties and 
various districts in acquiring sites and 
preparing plans and specifications for 
local public works projects. At the 
1946 Special Session, the Legislature 
appropriated $90,000,000 toward the 
construction of these local • public 
works, including sewage disposal facil
ities, streets and highways, hospitals, 
detention homes, schools, flood control 
projects, fire protection and prevention 
facilities, and harbor facilities. To 
date, the cities and ~aunties have ap
plied for $3,526,574 of the plans and 
sites money. The projects to be based 
on these plans would involve an aggre
gate expenditure of $175,207,000. 

PUBLIC WORKS PROJECTS 

Figures compiled by the State Re
construction and Reemployment Com
mission show that the cities, counties, 
and irrigation and similar districts 
have proposed public works projects 
for construction during the next three 
years calling for a total .outlay of $630,-
000,000. Local agencies have ·$400,-
000,000 in cash on hand for these 
works, including the $90,000,000 
granted to them by the Legislature. 

The aggregate of these several pro
grams-State highway and buildings, 
county roads, and the public works of 
local agencies-exceeds $950,000,000. 
When we include the plans of the Fed
eral Government for water projects, 
and our own plans for beach and park 
improvements, construction of medical 
centers, and many other things, it will 
be seen that California has entered the 
postwar reconversion period with a 
truly comprehensive public works 
program. 

Under the Water Resources Act 
passed by the 1945 Legislature, the 
State accepted :financial responsibility 
for the local costs of water projects 



which the Federal Government pro
po e to develop in California. On 
the e water project the Federal Gov
ernment expect to pend between 
$400 000 000 and $450 000 000. The 
local co t e, entually will amount to 
$32 000 000, toward which $10 000,000 
ha been appropriated. The $10 000,-
000 will take care of all the project 
which can be built during the next 
everal year . 

OTHER APPROPRIATIO S 

ppropriation totaling $1,120,335 
were made at the pecial e ion of 
1946 to con truct new fi h hatcheries 
and game refuge . Con truction of 
new facilitie at our State park and 
beache wa appropriated for in a total 
amount of $2,249,600. T'wo million 
dollar wa et aside for refore tration. 
The fir t unit of our new tate-wide 
trail y tern will be constructed under 
an appropriation of $300,000 made at 
thi e ion. 

'J.1he omnibu appropriation bill in
cluded $01 OOU,000 ±or our university 
and $13,500,000 for the State colleges. 
In addition, bills were passed making 
$11,000,000 available for medical cen
ter at the univer ity, and $8 000,000 
for dormitorie to alleviate a severe 
shortage of tudent housing both at the 
several campu e of the university and 
at the tate colleges. For the emer
gency hou ing of war veteran students 
retu:ming to the university and State 
colleges, an appropriation of $250,000 
was made. 

De ign have been drawn for new 
clas room and other facilities at the 
San Francisco, Fresno, San Jose, San 
Diego, Humboldt and Chico State Col
lege to supply the needs of an enroll
ment which will probably exceed the 
prewar registration by 50 per cent or 
more. 

MEDICAL CENTERS 

Of the appropriation for medical 
centers, $4,000,000 is for modernizing 
and completing that on the San Fran
cisco campus of the university. Seven 
million dollars will enable us to estab
lish a Medical Center on the campus of 
the niversity of California at Los 
.Angeles. 

The Department of Mental Hygiene 
wa included in the omnibus appropria
tion for $57,500,000. With the im
provements this will make possible, we 
expect to move California out ot the 
'' asylum age' into the' 'hospital age.'' 

.A contract has already been let for 
con truction at the Stockton State 
Hospital in the amount of $1,383,307. 
This project will accommodate 1,000 
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patient in new and modern quarter . 
Contract for the care and hou ing of 
3,200 additional patient at .Agnew, 

apa, orwalk and Camarillo State 
Ho pital and the Pacific Colony tate 
Home will be let a promptly a po -
ible, con istent with the availability 

of manpower and material . 

HO PITAL IMPROVEMENTS 

Plan were completed recently for 
psychiatric treatment groups at Cam
arillo and apa to make effective a 
broad scale, scientific attack on the 
problem of mental illnes . Each of 
the e groups will accommodate 700 
patients. 

The con truction program of the De
partment of Mental Hygiene includes 
a new ho pital at Porterville exclu-. 
sively for the treatment of epileptics. 
In the past, these unfortunates have 
been commingled w1th the insane and 
the mentally defective, a practice 
which is a relic of the dark ages. _ 

ew tubercular sanatoria have been 
designed by the Division of .Architec
ture since the end of the war, providing 
for scientific segregation and treatment 
and the prevention of the spread of 
tuberculosis in tate hospitals. These 
will be· erected at Patton State Hospi
tal at a cost of $1,200,000 and at 
Sonoma State Home at a cost of 
$506,000. 

Plans are being drawn by the Divi
sion of .Architecture for new housing 
to replace the obsolete quarters for the 
children living at the State Home for 
the Deaf in Berkeley. .An appropria
tion of $2,000,000 has been made for 
the purpose of establishing a similar 
institution in Southern California. 

PRISO BETTERMENTS 

For the Department of Corrections, 
plans for a new dormitory at the Chino 
Institution for Men, to house 300 pris
oners, have been brought to completion 
in accordance with the program of 
prison reorganization launched two 
years ago. Designs for industrial shops 
at San Quentin Prison have been pre
pared and at Folsom Prison similar in
dustrial facilities have been planned 
for construction. The omnibus bill in
cludes $12,200,000 for the Department 
of Correction . • This will finance the 
construction of a medical facility for 
1,200 inmates, a new medium security 
prison for 1,600 men, and the general 
·modernization program. 

The California Youth .Authority is 
included in the bill for $7,000,000. 
This will provide a new incl ustrial 
school for boys in the intermediate age 

group. It will al o modernize and 
complete the Los Guilucos School for 
Girls, and our other Youth .Authority 
in titutions. The designs for new 
mitories at the Fricot School for ] 
have already been completed. 

VETERA rs' HOME ENLARGED 

To meet urgent needs at our Yount
ville Veterans' Home, a contract has 
already been awarded for improve
ments in the sum of $458,285. 1. total 
of $3,481 000 has been appropriated 
for thi in titution including $2,400,-
000 in the omnibu bill. .A domiciliary 
barrack for women veterans, who have 
not heretofore been admitted to the 
home, is covered by this program. 

Under the Veterans Bond Act of 
1944, loans are being made to Califor
nia veterans at the rate of nearly $600,-
000 a month for the purchase of homes 
and farms. .An additional bond is ue 
of $100,000,000 i being: ubmitted to 
the vote of the people next November. 
The majority of the homes will involve 
new construction. 

Emergency hou ing for war veterans 
and their families i being provided 
under a $7,500,000 special session ap
propriation. These State funds are 
being distributed to cities and counties 
on a 90-10 matching basis to pay the 
local costs of rehabilitating and relo
cating surplus Federal housing. 

RE.APPRAISING HIGHWAY SYSTEM 

One of the noteworthy wartime ac
complishments of our Division of 
Highways was that, while engaged in 
the stupendous task of maintaining 
highway pavements damaged by heavy 
war traffic, it was able to construct 
$30,746,000 worth of access roads for 
the .Federal Government and $2,270,-
000 of flight strips. 

The 1945 Legislature created the 
Joint Legislative Committee on High
ways, Streets and Bridges and has ap
propriated $120,000 for a reappraisal 
and scientific study of the entire State 
Highway System by this fact-finding 
body. The work delegated to this com
mittee is highly important and neces
sary. We must have more roads of all 
kinds. We need them to expedite the 
transportation of our crops and factory 
products. Main routes must be 
brought to higher standards. Better 
access to our recreational areas must 
be provided. The leadership of Cali
fornia in highway development must 
be reestablished . 

HIGHWAY COMMISSION REORGANIZE~ 

The State Highway Commission W, 
reorganized in.1943. Membership was 

( Continued on page 13) 
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BAYSHORE FREEWAY WORK IS STARTED 
• By R. P. DUFFY, District Construction Engineer 

WORK at a cost in excess of two 
and one-half million dollars 
has been placed under contract 

on the Bayshore Freeway in Santa 
Clara County between Santa Clara 
Street in San Jose and Ford Road 8.74 
miles southerly thereof. 

This project is the :first unit to be 
placed under contract in District IV 
for a highway designed on freeway 
principle and will eventually extend 
from San Francisco to El Camino Real 
outh of San Jose. 

It will provide a route for through 
traffic, by-pa ing the congested area 
that now mu t be used through San 
Jose. 

Four contracts have been awarded 
on this unit, three of which involve· t4e 
construction of structures and one pro
viding for o-rading and paving. 

Two of the structure contracts, one 
for constructing a reinforced concrete 
bridge over Coyote Creek and an 
tmdercrossing at Coyote Road and one 
for constructinO' an undercrossing at 
.d Road, were awarded to Contrac-

tor Earl W. Heple of San Jose in De
cember, 1945 at a cost totaling more 
than $355,000. 

The third structure contract for 
which bids were received on March 13, 
1946, found Frederickson & Watson 
Construction Company of Oakland low 
bidder on the interchange structure 
at Santa Clara Street in San Jose with 
a bid of $379,500. 

These structure contracts are being 
supervised by the Bridge Department 
of the Division of Highways and on 
which Associate Bridge Engineer G. 
W. Thompson has been assigned as 
Resident Engineer. 

The ro.ad contract, for which bids 
were received on December 12, 1945, 
was awarded to Contractor . M. Ball 
Sons of Berkeley at a cost of $1,269,000. 

The project involves an entirely new 
location and traverses tl1e gently slop
ing floor of the Santa Clara Valley ex
cept for a section, slightly less than 
two miles in length, in the vicinity of 
Coyote Creek where the line penetrates 
the foothills and from which source the 

major portion of the embankment ma
terial is obtained. 

,.rhe alignment, exclusive of the Ford 
Road interchange, contains only three 
curves involving a total curvature of 
72° 18' with a minimum radius of 3,000 
feet. At the Ford Road connection to 
El Camino Real at the south end of the 
project the radii are 1,500 feet. 

The maximum grade rate is 2.1 per 
cent except for the rise over the Ford 
Road undercrossing where there is a 
short piece of 4.2 per cent grade. 

The maximum elevation reached on 
the project is 204 feet and the minimum 
elevation is 98 feet. 

The new construction provides a 
four-lane Portland cement concrete 
pavement with, two lanes in each direc
tion of traffic divided by a 36 foot 
width division strip. 

The pavement design is of 8 inches 
uniform thickness without expansion 
joints but with weakened plane joints 
on 15-foot centers. Contact joints will 
have i inch x 15 inches tie bolt assem
blie spaced at 30 inch centers. 

Rock cut being excavated and hauled1 to fill. ~moke in background is from burning brush in clearing operations. 
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Here a Terra-Cobra with caterpillar doze r pushe r is excavating r ocky mat erial 

This pavement is placed on an aver
age fill of about three feet above the 
original ground, the top foot of which 
is constructed of selected material 
from the roadway cuts. 

The right of way provided for this 
unit is 180 feet in width with added 

widths where neces ary for·present and 
future interchange structures at public 
road intersections. The approximate 
cost of this right of way is $550,000. 

The road contract proposal carries 
unit prices on 53 items of work, some of 
the major items being 660,000 cubic 

yards of roadway excavation, 600,000 
square yards of compaction of original 
ground, 43,000,000 station yards over
haul and 50,750 cubic yards of Port
land cement concrete pavement. 

The grading equipment now in 
by the road contractor consists of a 

( Continued on page 2 6 ) 

This photograph, looking south, shows completed rough grade in side hill cut 
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Groul"ld-Breaking C~remony for 

!abrillo Freeway in 'San Di~go 
By R. A. HAYLER, Senior Highway Traffic Engineer 

C .A.BRILLO Freeway, San Diego's 
first freeway was officially 
started with ground-breaking 

ceremonies on February 6, 1946. The 
California Highway Commission was 
represented by San Diego's member, 
C. Arnholt Smith, who acted as master 
of ceremonies. 

Commissioner Smith briefly re
viewed the events leading up to the 
construction of this milestone in San 
Diego's highway history and compli
mented various city and county officials 

who, by their cooperation, have helped 
to make this dream of many years a 
reality. 

Brief speeches were made by Donald 
Hanson, of the Highway Committee of 
the San Diego Chamber of Commerce, 
David Bird, Chairman of the Board of 
Supervisors, and Mayor Harley E. 
Knox. Mayor Knox officiated in turn
ing the first shovelful of dirt at the 
ceremony and his efforts were con
trasted to the work of three tractors 
and bulldozers a few minutes later, 

While Highway Commissioner C. Arnholt Smith (right) looks on, Mayor Harley Knox of 
San Diego breaks ground for the new Cabrillo Freeway 
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which began the actual construction of 
the project. 

E. E. Wallace, District Engineer of 
District XI, was introduced by Com
missioner Smith and gave a brief re
sume of the project. Preliminary 
plans were begun in 1938 on this free
way which connects downtown San 
Diego with the residential sections, and 
also serves as a more direct connection 
for US 395, the Inland Highway lead
ing to Riverside and San Bernardino. 
In March, 1941, the people of San 
Diego voted eight to one to set aside a 
200-foot width of right of way through 
Balboa Park for highway purposes. 
With this :fine start, plans were rapidly 
taking shape when the beginning of the 
war put a temporary stop to this work. 

From 1942 to 1944 the project was 
at various times considered as a pos
sible access road, connecting various 
military establishments in the vicinity 
of San Diego but was :finally set aside 
for other access roads which were con
sidered more necessary. In 1944 the 
freeway was included as Postwar Proj
ect No. 116 in the State's Postwar Pro
gram of construction. Plans were 
completed in 1945 and at the close of 
the war preparations were made f9r 
advertising various units of this free-
way at an early date. ,~, ; . 

CONTRACTS AWARDED 

,At the present time two bridge con
tracts have been awarded; one for 
ov~rhead structures at Date, Quince 
and Upas streets in Balboa Park to 
M. H. Golden Construction Company, 
and the other for a bridge across the 

, \!" San Diego River, to Harry L. Foster. 
The first unit of the roadway con

tracts, covering construction from A 
Street to 0.4 miles south of Mission 
Valley, was awarded to Mittry Broth
ers on a bid of $1,338,000. This in
volves 2.9 miles of grading and paving 
with Portland cement concrete. The 
typical section through Balboa Park 
will be a four-lane divided highway 
with 36-foot center dividing strip, 
planted with trees and shrubs. In
cluded in the roadway contract is a 
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Cabrillo Freeway traverses the Eleventh Avenue Canyon through Balboa Park. This view is looking north from Laurel Street Bridge 

Beginning grading operations on Cabrillo Freeway. Looking north from Washington Street toward Mission Valley 



Cabrillo Bridge in Balboa Park which will span new Cabrill o Freeway 

complete sprinkler system which has 
been installed in order to aid in the 
landscaping and roadside treatment 
which will be done by the State to 
blend the roadway with its natural 
surroundings. 

As most of the freeway follows a 
natural drainage channel, it will be 
necessary to construct a storm drain 
system with pipes ranging in size from 
24 inches to 60 inches in'. diameter. 

The State is represented on this first 
roadway contract by J. Frank J orgen
sen, as Resident Engineer. 

The second unit of roadway con
struction is from 0.4 miles south of Mis
sion Valley to 0.4 miles north of San 
Diego's North City Limits. It is esti-

•

ed that the entire project will be 
pleted late in 1947. A total of 10 

grade separation structures, included 

in the present construction, together 
with existing Robinson Avenue and 
Washington Street Bridges previously 
constructed by the State, will give a 
continuous roadway from Eleventh 
and Ash Streets, San Diego, to 
Kearney Mesa, free of intersecting 
traffic. 

TOTAL COST 

The total cost of the entire project of 
seven miles of Freeway, will be approx
imately $4,000,000 including landscap
ing work. Over 1,650,000 cubic yards 
of dirt will be moved, involving ap
proximately 30,000,000 station yards 
of overhaul. 'l'he project is financed 
from gas tax funds appropriated by 
the California Highway Commission, 
together with $500,000 supplied from 
one-fourth cent gas tax funds for State 

California Highways and Public Works (March-April 1946) 

Service Charge on 

Bay Bridge Reduces 

Traffic Halts s·1 % 

DURING the first 45 days, Febru
ary 15th to March 31st, of the 
imposition of a $5 service 

. charge for refueling automobiles 
stalled on the San Francisco-Oakland 
Bay Bridge for lack of gasoline, traffic 
stoppages on the span due to such 
causes were reduced approximately 51 
per cent, according to Director of Pub
lic Works C. H. Purcell. 

From January 1st to February 14th, 
inclusive, a 45-day period during 
which the new regulation was not in 
effect, there were 506 vehicles stalled 
on the bridge because of lack of gaso
line. 

Beginning February 15th and end
ing March 31st, a 45-day period there 
were 247 stalled cars, a reduction of 
51 per cent. 

During the period January 1st to 
February 14th, an average of 11.24 
vehicles per day ran out of gas, in each 
case halting traffic. During the ensu
ing 45 clays, February 15th to March 
31st, 5.49 vehicles per day were stalled 
for lack of fuel. 

' ' These figures, ' ' Purcell said, ' ' are 
impressive when it is considered that 
numerous rear-end collisions and other 
accidents are caused by stalled cars. 
In view of the large decrease in the 
number of traffic stoppages occasioned 
by fuell ess motor vehicles on the 
bridge, the imposition of a $5 service 
charge appears to be_ fully justified. 
The Department of Public Works ap
preciates the cooperation it is receiving 
from motorists. '' 

Motorists whose automobiles stop on 
the bridge for lack of gas are charged 
20 cents per gallon for a maximum of 
three gallons of gasoline in addition to 
the service charge. 

highways through cities; and matched 
with_ Federal funds for postwar high
war construction. 

The improvement when completed 
will provide a much-needed arterial 
for· U. S. Highway 395 on parkway 
standards, connecting the business sec
tion of San Diego with the inland com
munities to the north. 
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NO PASSING OTHER- VEHICLES VYHEN 

SOLID BARRIER L.1 NE IS 

IN DRIVER"S LANE. 

-YELLOW "NO PASSINGULINE DOOMED 
THE yellow "No Passing" traffic line so familiar to California motorists traveling over State highways is on its 

way out. Director of Public Works C. H. Purcell, pursuant to authority vested in the Department of Public 
Works by law and in conformity with the Federal Aid Highway Act of 1944 designed to effect, among other 

things, a u:qiform National system of highway signs and traffic control devices, has executed the required legal order 
to the Division of Highways calling for the immediate marking of "No Passing" zones with two continuous or solid 
parallel white lines where overtaking and passing slower moving vehicles is prohibited, and a combination solid and 
broken white line when passing is restricted to one direction for vehicles approaching a blind crest of grade. 

A solid white or barrier line on the right of the broken line and in the driver's lane will indicate "No Passing." 

A driver may overtake and pass a slower moving vehicle if the broken line is in the driver's lane, providing the 
way ahead is clear. 

The California Vehicle Code provides for a distinctive pavement marking for "No Passing" zones. These 
zones are designated where either the volume of traffic or the vertical or horizontal curvature of the roadway renders 
it hazardous to attempt to drive to the left of such markings. 

"It will require several months" Purcell said, "to change the markings at all 'No Passing' zones and eliminJilt 
the yellow line now used to indicate 'No Passing.' There will be a transition period during which both the present. 
new type of markings will be in place and must legally be observed." 
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Report on Progress and Records in 

, avement Construction During 1945 
By EARL WITHYCOMBE, Assistant Construction Engineer 

THE year 1945 marks the smallest 
mileage of high type pavement 
constructed by the Division of 

Highways since 1924. Out of a total 
of 427.3 miles of highway construction, 
only 11.5 miles were built of portland 
cement concrete or asphalt concrete. 

The total mileage of Federal access 
road construction was also greatly re
duced in 1945. The entire program 
totaled 51.0 miles, of which 7.4 miles 
was high type pavement, and the re
mainder was low type bitumious con
struction. 

The expenditure of State funds went 
almost exclusively to finance the repair 
of existing pavements with low type 
bituminous surfaces. Some 416.4 miles 
of this work were constructed, of which 
337.5 miles were plant-mixed and 4.7 
miles were armor coat, the remainder 
being road-mixed bituminous construc
tion. Increasing amounts of cushion 

• 
rses were used to cover concrete 

_., ements which are subject to rock
ing and pumping action. 

The performance of thin bituminous 
blankets laid in the past directly on 
such pavements has demonstrated the 
need of an insulating course between 
the bituminous blanket and the moving 
foundation. Selected rocky granular 
material, crushed rock and crusher run 
are used for these cushion courses and 
are generally six inches thick. This 
type of construction has been under 
traffic in heavily traveled sections for 
a period of three years, and in no in-

stance has the result of the rocking 
slabs been transferred through the 
cushion course sufficiently to crack the 
bituminous surface. 

Portland Cement Concrete 

Information gained from the study 
of California pavements now in prog
ress under the supervision of the 
Materials and Research Department, 
and from experience with experimental 
sections installed in this and other 
States, has led the department to make 
a radical departure from the conven
tional design of concrete pavements. 
In the future expansion joints will be 
eliminated entirely except for the junc
tion of pavement and bridge end. The 
practice of construction in single lane 
widths will be continued, and the lon
gitudinal joint will be provided with 
load transfer by means of tongue and 
groove with tie bolts at 30-inch inter
vals. This same construction type will 
be used at transverse contact joints. 
To facilitate installation in the sepa
rate slabs, the tie bolts will be joined 
together along the joint face by means 
of threaded couplers imbedded in the 
first strip poured. Transverse weak
ened plane joints will be installed at 
15-foot intervals. The slab will be of 
uniform thickness with an 8-inch mini
mum depth, and the concrete will carry 
five sacks of cement to the cubic yard. 

During 1945 the design adopted in 
1942, which consisted of eliminating 
steel and dowels, and by thickening 
slab at expansion joints, for war con
struction, was used, except that the 
largest project for the season, in San 
Diego County, was constructed without 
expansion joints. 

The principal portland cement con
crete pavement laid during 1945 was in 
San ;Diego County, being a 4.5-mile 
access project between Palm Avenue 
and Coronado, Contract 11AXC4-P. 
Basich Bros. were the contractors, H. 
F. Caton, resident engineer, and W. 
Cattell, the street asssitant. This con
tract had the highest average daily 
output of concrete during the year, 
371.7 cubic yards per 8-hour day, the 
highest average compressive strength 
of concrete, 4,428 pounds per square 
inch, and the smoothest riding quality 
of surface with an average roughness 
index of 7.2 inches per mile . 

There were three other small con
crete projects completed during the 
year, totaling 1.7 miles. The average 
daily concrete output for the State in 
1945 was 236.1 cubic yards, as com
pared to 425 .8 cubic yards in 1944, 
The average strength of 28-day breaks 
was 4101 pounds per square inch in 
1945, compared to 3876 pounds in 1944. 
The average surface smoothness for 
concrete pavement wa~ 14.2 inches per 
mile in 1945 compared to 10.1 inches 
in 1944. 

PORTLAND CEMENT CONCRETE PAVEMENT RECORDS FOR 1945 

"C 
>, 

Resident Street . >, 

Locat ion Contracto r ~~ 
Engineer Assistant .,. ... 

Cl a, 

"' C. 
"'"C 

~~ 

Marin , Entrance to Hamilton Field ______________ A, G. Raisch Co. ______ ______ __ w, A. Rice _______ D, N. Sapp _______ 146.2 
A lameda, Un iversi t)l Ave.- El Cerr ito Hill Over -

head, Berkeley, Albany _______________________ Lee J. lmmel __ _______________ F. W. Montelf _____ L. G. Marshall ____ 119.6 
San Diego, Palm Ave.-Coronado (por.) __________ Basich Bros. Const. Co. _______ H, F . Caton _______ W. Cattell _______ 371.7 

• 

Diego, Pacific Highway-Wash ington St. _____ Ralph 0. Dixson ___________ ___ J. F. Jorgensen ___ G, S. Kibby __ __ ___ 172.3 

. • Averages ______ 236.1 
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Two 23-foot lanes of Portland cement concrete pavement on Douglass Street extension in San Diego 

Asphalt Concrete 

The total mileage of asphalt concrete 
pavements constructed during 1945 
was but 4.7 miles, spread over seven 
short sections from O .2 mile to 1. 4 miles 
in length. ..All of the 1945 construc
tion was laid by means of self-propelled 
:finishing machines of the type not re
quiring the use of side forms. 

An experimental section 0.7 mile in 
length was laid on Contract 5VC4, 
Zaca to Pismo Beach, over rocking con
crete slabs, using a 2-inch course of 
open~graded mix similar to the old 
binder course formerly used under 
sheet asphalt pavement, and topped 
with a 2-inch course of asphalt con
crete. Asphalt with a penetration of 
85 to 100 was used in both courses. It 
was thought that this construction 
might prevent cracking and spalling of 

the surface course from foundation 
movement. 

The highest average daily out 
of asphalt concrete during 1945 wa. 
Contract lOANClO, T'ennessee and 
Georgia Streets in Vallejo, where an 
average of 666.6 tons per 8-hour day 
were laid by Sheldon Oil Company, 
contractor, G. R. Hubbard, resident 
engineer, and G. R. Barry, stre·et as
sistant. The average daily output for 

ASPHALT CONCRETE PAVEMENT RECORDS FOR· 1945 

Location Contractor 
Resident 

Engineer 

Street 

Assistant 

Marin, Entrance to Hamilton Field ______________ A. G. Raisch Co. ______________ w, A. Rice ________ D. N. Sapp _______ 295.8 
San Mateo, San Bruno, Sneath Lane-Forest 

Lane _________________ ____ ______________ _____ Union Paving Co. _________ • ___ W. G. Remington_E. J. Carter ______ 359.2 
Alameda, University Ave.- El Cerrito Hill Over-

head, Berkeley, Albany _______________________ Lee J. lmmel ______________ ___ F. W. Montell _____ w. Hegy _________ 490.2 
Alameda, Contra Costa- El Cerrito Hill Over-

head- Rte. 14, Albany, Richmond ______________ Louis Biasotti &. Son _________ Q. L. Beckwith ____ C. Ham ma _______ 243.9 
Santa Barbara, San Luis Obispo-Zaca-Pismo 

Beach _______________________________________ Brown, Doko &. Baun _________ J, C. Adams ______ M. Chapman _____ 298.7 
Solano, Tennessee and Georgia Sts., Vallejo-

Route 7 -------------------------------------Sheldon Oil Co. _______________ Q. R. Hubbard ____ Q, · R. Barry ______ 666.6 
San Diego, Pacific Highway-Washington St. ____ Ralph 0. Dixson ______________ J. F. Jorgensen ___ ~, C. Barron _____ 200.0 

Averages ______ 341.2 

48 50.0 

51 22.2 

30 15.0 

39 14.5 

43 20.2 

35 42.2 
47 • 39 
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the State was 341.2 toi1s, compared to 
392 tons in 1944. 

The highest stability of surface 

•
xture was obtained on Contract 
TC3, Sneath Lane to Forest Lane, 

with an average of 51 per cent. Union 
Paving Company was the contractor, 
,, . G. Remington, resident engineer, 
and C. V{. Snyder, plant assistant. 
The State average was 39 per cent, 
compared to 42.8 per cent in 1944. 

The record for surf ace smoothness 
was made on Contract 4WMC5, El 
Cerrito Overhead to Route 14, with an 
average roughness index of 14.5 inches 
per mile. Louis Biasotti and Son were 
contractors G. L. Beckwith, resident 
engineer, and C. Hamma, street assist
ant. The average for the State ·was 
24.7 inches, as compared to 18.2 inches 
in 1944. 

Bituminous Treated Surfaces 

A total of 416.4 miles of this type 
of construction was laid in 1945, of 
which 411.7 miles was the mixed type 

and 4. 7 miles, armor coat. Of the 
mixed type, only 18 per cent was con
structed by the road-mixed method, 
and 82 per cent was mixed through a 
plant. 

Of the 337 .5 miles of plant-mixed 
bituminous surfacing laid in 1945, 28 .5 
per cent was constructed with open
graded mix. This mix is somewhat 
new to the Division of Highways, al
though it has been used by other road
building agencies in California for 
some years. It consists of practically 
the same grading of coarse aggregate 
as the dense-graded mixtures, with the 
material finer than the No. 8 sieve re
duced to a negligible amount. The 
amount of asphalt is approximately the 
same in both mixes. The cost of pro
ducing aggregate for the open-graded 
mix is somewhat greater than for the 
dense-g:raded mixture, but the bids for 
open-graded mix in 1945 averaged only 
110 per cent of the average cost for 
dense-graded mix. 

The 1945 record for smoothness of 
riding surface on plant-mixed surfac
ing was shared by two projects : Con
tract 7KC5, Carmenita Road to 

Orangethorpe A venue, Griffith Com
pany, contractor, C. P . Montgomery, 
resident engineer; and Contr.act 9VC2, 
Mojave to Cinco, Oilfields Trucking 
Company, contractor, R. F. Johnson, 
resident engineer; each contract hav
ing an average of 9.7 inches per mile. 
The average for the State was 19.5 
inches per mile, compared to 16.8 in 
1944. 

The record for smoothness of riding 
surface on road-mixed surfacing was 
obtained on Contract 8ASC5, 2.5 miles 
north of Victorville to Victorville Air
port, Basich Bros. Construction Com
pany, contractor, E. A. Bannister, 
resident engineer, with 17 .4 inches per 
mile. The average for the State in 
1945 was 31.2 inches per mile, as com
pared to 32.9 inches in 1944. 

• The record for armor coat surf aces 
was made on Contract 1 TC9, Longvale 
to Laytonville, A. R. McEwen, contrac
tor, E. F. Richardson, resident engi
neer, with an average of 37 .8 inche·s 
per mile. The State average in 1945 
was 70.4 inches per mile, as compared 
to 48.3 inches in 1944. 

Two 21-foot lanes of asphalt concrete pavement on U. S. 40 in Alamed.a County, near El Cerr ito Overhead 

• • 
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BITUMINOUS TREATED SURFACES-RECORDS FOR 1945 

PLANT-MIX 

Location Contractor 
Resident 
Engineer 

Roughness In 
Inches per Mil 

Lassen, Horse Lake Road-Madeline---------------------A. A. Tieslau & Harms Bros. ______________ F. S. Saunders ___________ 19.6 
Shasta, Girvan - Hospital Road---------------------------State Forces _____________________________ A. A. Bigelow ____________ 15.5 
Placer, Roseville- Lincoln -------------------------------R. A. Westbrook __________________________ E. L. Mi lier---- ---------- 19.6 
Placer, Auburn- Bear River------------------------------R. A. Westbrook __________________________ E. L. Miller ______________ 38.4 
Sacramento-Yolo, North Sacto.-2 Mi. E., 1 Mi. E. of 

Davis-Swingle ---------------------------------------A. Teichert & Co. _________________________ H. A. Towne _____________ 17.4 
Yuba-Sutter, Morrison Crossing-Linda Corner, Yuba 

City- Lomo, Sutter Bypass-Tudor Road------- --------- Lester L. Rice ____________________________ F, D. Hillebrand _________ 17.9 
Yolo, Davis Wye-Willow Slough, Cache Creek-3 Mi. N., 

Woodland-1.3 Mi. N,----------------------------------N. M. Ball Sons ___________________________ E. Hay----- ------------- 13.4 
Nevada, Truckee- Farad --------------------------------Harms Bros. _____________________________ E. L. Miller ______________ 17.6 
Glenn, Oak St., Willows-Orland __________________________ E. B. Bishop _____________________________ A, C. Irish _______________ 27.9 
Sacramento, Isleton-Sacramento ------------------------Sheldon Oil Co, ___________________________ A, C. Irish _______________ 47.9 
Yolo, Rte. 99, 0.5 Mi. S.-2.25 Mi. N. of Arcade Station, Rte. 

6, Yolo Causeway-1 Mi. W. of Washington Underpass--A, Teichert & Co. _________________________ H. A. Towne _____________ 25.3 
Placer- Nevada, Gold Run- Kingvale _____________________ C(ements & Co. ___________________________ H. A. Towne _____________ 23.0 

6~: ~~~,0 ~si~j i :~:~~~8a /]t :~:~-============ == = == ==== ===== ~ ~~~ ~a~lr~:. n ~= = == = === == = = ==== = == = === == = = ~: ~-a~ ill;;==========·==== ~g:~ 
Yuba, Wheatland-Morrison Crossi ng ____________________ Lester L. Rice ____________________________ F. D. Hillebrand _________ 14.4 
Alameda, Oakland Airport, Maitland Drive- Earhart 

Road, Aux. Naval Air Station-------------------------Frederickson & Watson Const. Co. ________ F. W. Montell ____________ 21.1 
Contra Costa, Concord-Ohmer __________________________ Lee J. lmme'-----------------------------G, L. Beckwith __________ 14.9 
Alameda, Mission San Jose-Warm Springs--------------A. S. Jones _______________________________ J. H. Creed ______________ 35~1 
Santa Clara, Gilroy-4 Miles southerly ____________________ Granite Construction Co. _________________ J, H. Creed ______________ 29.1 
Alameda, Warm Springs-Centerville--------------------A. S. Jones _______________________________ A. Walsh ________________ 21.2 
Contra Costa, Brentwood-4 Miles southeasterly ___________ Frederickson Bros. _______________________ H. H. Deardorff __________ 27.4 
Sonoma, Beltane-Aqua Caliente-------------------------Louis Biasotti & Son _____________________ H, A. Simard ____________ 30.3 
Santa Clara, Four sections on Rtes. 5, 42 and 114---------A, J. Raisch Co. __________________________ w. G. Remington _______ _ 20.9 
Alameda, S. J. Co. Line-Livermore, and Niles-Suno'------Clements & Co. ___________________________ E. Carlstad ______________ 53.7 
Napa-Sonoma, Rte. 49, Napa-Oakville, Rte. 51, Santa . 

Rosa- Beltane ----------------------------------------A. A. Tieslau & Son _______________________ H. A. Simard ____________ 23.6 
Monterey, San Ardo- King CitY--------------------------A, Teichert & Co. _________________________ J. C. Adams ______________ 15.7 
Santa Barbara-San Luis Obispo, Zaca-Pismo Beach------Brown, Doko & Baun _____________________ J. C. Adams ______________ 13.0 
San Luis Obispo, 0.8 Mi. West of Pennington Cr.- Rte. 125-Brown, Doko & Baun _____________________ V, E. Pearson ____________ 13.4 
Monterey, 2 Mi. East of Monterey-El TorO---------------Granite Construction Co. ________________ _ G. H. Hamlin ____________ 21.0 
San Luis Obispo, Various locations on Rtes. 2 and 33 ______ Granite Construction Co. ________ ____ _____ V. E. Pearson ____________ 19.4 
Madera, 6.7 Mi. N. of Madera-Merced Co. Line ____________ w. C. Railing _____________________________ R. Windele -------------- 10.0 
Tulare, Quail Station-6.5 Mi. N. of Goshen _______________ Brown, Doko & Baun __ ___________________ c. F. Oliphant_ ___________ 20.5 
Kern, 1.2 Mi. S. of Famosa-1.0 Mi. N. of Famosa __________ Griffith Company ________________________ J. W. Cole _______________ 13.5 
Tulare, 6.5 M i.-9.5 Mi. N. of Goshen ______________________ Brown, Doko & Baun _____________________ c. F. Oliphant_ ___________ 20.6 
Kern, 14.8 Mi.-17.8 Mi. E. of Maricopa, and 2.8 Mi.-3.8 Mi. 

N. of Rte. 140-----------------------------------------Griffith Company ________________________ J. W. Cole _______________ 10.5 
Kings-Tulare, Hanford- Route 4-------------------------Brown, Doko & Baun _____________________ c. F. 01 i phanL ___________ 11.0 
Orange, At Irvine, Rte. 2, on Central Ave., and Central 

Ave.- Marine Base ------------------------------------Lewis Construction Co. ___________________ c. L. Gildersleeve ________ 17.7 
Los Angeles, El Segundo Blvd., Main St.-Sepulveda Blvd._Vido Kovacevich Co. _____________________ w. D. Eaton _____________ 18.1 
Los Angeles, Latigo Canyon-1 Mi. W. of .Malibu Cr·-------Schroeder & Co, __________________________ G, H. Lamb ______________ 16.5 
Ventura, 0.6 Mi. N.W. of Hueneme Road-Oallequas Greek-Griffith Company ________________________ c. P. Montgomery ________ 12.2 
Ventura, City of Ventura-Ojai __________ ;. ____________ -,.__Qswald Bros. ____________________________ c. P. Montgomery ________ 14.8 
Los Angeles-Orange, Carmenita Road-Orangethorpe Ave,-Griffith Company ________________________ c, P. Montgomery________ 9.7 
Sari Bernar.dino, Tippecanoe Ave., 3d St.-Base Line Rd.--George Herz & Co. _______________________ E, A. Bannister __________ 26.4 
San Bernardino, California Institution for Men at Chino __ George Herz & Co, _______________________ J. M. Hollister ___________ 17.4 
San Bernardino, Barstow- Field--------------------------Schroeder & Co. __________________________ B. Nelson _______________ 13.8 
Riverside-San Bernardino, Riverside-Colton _____________ George Herz & Co. __________________ ~ ____ J. M. Hollister ___________ 13.3 
San Bernardino, Daggett-Hector _________________________ Tanner Construction Co. _________________ E. A. Bannister __________ 21.8 
Kern, Rte. 23-8 Mi. East of lnyokern AirporL _____________ Lewis Construction Co, ___________________ R. F. Johnson ____________ 18.9 
Kern, Mojave-Cinco ------------------------------------Oilfields Trucking Co. ____________________ R, F. Johnson____________ 9.7 
Inyo, Fish Creek- Bishop ________________________________ Basich Bros. Construction Co. _____________ A. T. Moore ______________ 17.6 
San Joaquin, Stockton- Rough and Ready lsland __________ George French, Jr. _______________________ R, K. Wells ______________ 16.9 
San Joaquin, Rte. 5, 2.5 Mi. E. of Tracy-2.0 Mi. southerly __ Louis Biasotti & Son _____________________ R, K. Wells ______________ 24.S-
Stanislaus, Franklyn St., Modesto-Stone Ave, ____________ M. J. Ruddy & Son _______________________ E. L. Craun ______________ 18.3 
Merced, 1.7 Mi. E. of San Luis Cr.-Los Banos, 1.7 Mi. N. 

of Romero School-Los Banos __________________________ Louis Biasotti & Son _____________________ E. L. Craun ______________ 14.6 
San Joaquin, Stanislaus River-Manteca _________________ A, Teichert & Co, _________________________ G. R. Hubbard ___________ 26.1 
San Diego, Bay Blvd., bet. I St., Chula Vista, and Harbor •• • 

Drive at 7th St., National City _________________________ Basich Bros. Const~uctio~ ' Go. ____ _________ R. C. Payne ______________ 33.6 
San Diego, Orange Ave., 4th St.-1st St. ___________________ v, R. Dennis Co·-------~------------------W. T. Rhodes ____________ 27,1 
San Diego, Broadway-Torrey Pines Grade, Rosecrans 

St., Lytton St.-Canon St. ______________________________ Griffith Company ________________________ w, T. Rhodes~----------- 13.2 
San Diego, N.C.L. Chula Vista-$. Limits National City ___ R. E. Hazard Co. _________________________ M. C. Barron ____________ 21.1 

Average _______________ 19,5 
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ROAD MIX 

Location Contractor Resi_dent Roughness ln~ex, 
. . • Engineer Inches per Mlle 

9;sa, Yolo Co. Line - Grimes ________________________ :._ ___ R. A. Westbrook __________________________ F. D. Hillebrand _________ 75.6 
rn, Lost H ills-Wasco ________________________________ Qilfields Trucking Co. ____________________ J. W. Cole _______________ 47.4 

San Bernardino, 2.5 Mi. N. of Victor-ville-Victorville 
Airfield ----------------------------------------------Basich Bros. Construction Co. _____________ E. A. Bannister __________ 17.4 

Kern, Rte. 145 near Rademacher-lnyokern-Trona Road ---Arthur A. Johnson _______________________ R. F. Johnson ___________ 35.6 
Kern, San Bernardino Co. Line-1.5 Mi. N. of lnyokern __ :..._Clyde W. Wood _________________ _________ R. F. Johnson ____ ~------- 40.0 
Inyo, Beatty Road- East Boundary Death Valley National 

Monument -------------------------------------------A. S. Vinnell Co. __________________________ D. J . Bouch ______________ 34.0 
Inyo- Mono, Alabam~ Gates-Whiskey Canyon ____________ A. S. Vinnell Co. __________________________ A. T. Moore ______________ 26.6 
Imperial, S . Gate Seeley Airport-Rte. 12, Route 187-

Holtville Airport -------------------------------------Arthur A. Johnson _______________________ R. C. Payne _____________ 33.6 
Imperial, Rte. 26 N. of Calexico-Calipatria ______________ _ Norman I. Fadel __________________________ R. C. Payne __ ______ ______ 23.0 
Riverside, Imperial Co. Line-5.9 Mi. N. of Route 64 ________ Arthur A. Johnson _______________________ M. C. Barron ____________ 21.9 
Riverside, Desert Center- Black Butte ____________________ R, R. Hensler _____________________________ M. C. Barron _____________ 29.5 

Average _______________ 31.2 

ARMOR COAT 
Mendocino, Longvale- Laytonville -----------------------A. R. McEwen ____________________________ E. F. Richardson _________ 37'.8 
Napa, Veteran's Home, Yountville ____________ ___________ Lee J. lmmel __________ .:_ __________________ E. Carlstad ______________ 123.9 

Average _______________ 70.5 

This photograph shows a plant - mix surface repair project north of Buellton in Santa Barbara County 

POSTWAR PROGRESS IN 
increased from five to seven. Appoint
men ts are now made for overlapping 
terms, so that there will be continuity 
of policy in the future. The Director 
of Public Works became an ex officio 
member of the commission and its 
chairman. This plan was approved by 
the Legislature, and the State of Cali-

•

nia was fortunate to obtain the 
vices of Mr. Charles H. Purcell as 

Director. 

( Continued from page 2) 

Motorists who use the San Francisco
Oakland Bay Bridge are participating 
in a $5,000,000 saving which will result 
from refinancing of the original bond 
issue for this project. The interest rate 
on these bonds was reduced from 4 per 
cent to 1.9 per cent. The California 
Toll Bridge Authority has also paid 
off the bonded indebtedness of the 
Carquinez and Antioch Bridges, and 
these spans are now toll free. 

California Highways and Public Works (March-April 1946) 

C .A L I F O R N I A 
Public works projects are not the 

solution of unemployment problems. 
They are, however, an important 
factor in any program to develop 
jobs. State Government may well be 
p,roud of the progress that has been 
made in its highway construction and 
public building programs and of its 
record of assistance to other agencies 
in a, position to make similar plans 
which will produce jobs. 
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OtILIF01l11ltl 
By KENNETH C. ADAMS, Editor 

San Jose de Guadalupe 

June 11, 1797 

I the heart of almo t unknown 
land ea t of San Francisco Bay 
inhabited by t reacherous Indians, 

Mission an J ose de Guadalupe wa 
e tablished on Trinity Sunday, June 
11 1797, and dedicated to the foster
father of Chri t, an Jose. 

It will be recalled that in Jovember, 
1794, the padres of Mission Santa 
Clara petitioned the commandante at 
the pre idio of an Francisco for per
mi ion to go into this country in 
earch of converts. Their request was 

refu ed on the ground that the natives 
"·ere perver e and the adventure too 
hazardous. 

However, on ovember 15, 1795, 
Ensign Hermenegildo Sal set out from 
Monterey with a detail of leather
jacket oldiers and accompanied by 
Fr. Antonio Danti to locate sites for 
missionary stations between Mission 
San Carlos and Mission Santa Clara 
and between Santa Clara and San 
FranGisco. On the 17th they fixed 
upon a spot for Mission San Juan Bau
ti ta and then proceeded to Santa 
Clara where they were joined by 
Ensign Raimundo Carrillo. 

On ovember 22d, they passed Ala
meda Creek, which Fr. Danti named 

rroyo de San Clemente, and went to 
a point east of San Francisco Bay 
where from an elevation, they could 
ee Mission Dolores in San Francisco 

and Yerba Buena Island in mid-bay. 
Here Fr. Danti set up a cross on the 
elevation which he called San Fran
ci co Solano. 

NEW MISSION APPROVED 

Fr. Fermin Francisco de Lasuen, 
Presidente of the Missions, on January 
12, 1796, recommended to Governor 
Borica that a mission be established on 
Fr. Danti 's site and in February the 
Governor forwarded Fr. Lasuen 's 
recommendation to Viceroy Branci
forte in Mexico City together with a 
petitfon for authority to found four 
other missions. 

The Viceroy gave his approval on 
August 19, 1796, an appropriation was 
made from the Pious Fund for the five 
additional stations and 10 friars vol-

[ Fourteen] 

~ission ~rems 
California's famous old mis

sions with their historical and 
romantic background annually 
attract thousands of visitors. 
Twenty-one Franciscan missions 
were founded by the Reverend 
Fray Junipero Serra and his col
leagues, extending from San 
Diego to Sonoma. On his way 
north from San Diego, Father 
Serra and the mission padres 
who came after him followed a 
course which became known as 
El Camino Real, "The King's 
Highway." El Camino Real re
tains to this day its original 
name and is designated U. S. 
101. Along this highway, and 
short distances from it, the 
founding p a d r e s established 
their missions. U. S. 101, the old 
"King's Highway," now extends 
from the Mexican border into 
northern Washington. 

Present day State highways 
lead to all the mission sites. 
Now that the war is ended, Cali
fornia looks forward to again 
welcoming tourists from all over 
the world. With the resumption 
of normal automobile travel, it 
is believed that the missions will . 
be popular meccas for visitors to 
the Golden State. 

Anticipating this traffic, the 
Division of Highways is publish
ing in California Highways and 
Public Works brief histories of 
the missions with directions on 
how to reach them over State 
highways. For the purpose of 
this series, the missions are 
taken up in the order of their 
locations from south to north, 
rather than in the sequence of 
their founding. 

This is the tenth of the series. 

unteered for California service. On 
May 5, 1797, Fr. Lasuen informed 
Borica that the new missionaries were 
on their way and that the work of 
founding the missions might begin. 

Says Fr. Zephyrin E ngelhardt, mis
ion hi torian : 

' ' The Governor i m m e cl i a t e 1 y 
directed the commandante at San 
Francisco to detail Corporal .Alejo 
Miranda and five men for the new mis
sion of San Jose. On June 9th, Fr. 
Lasuen and Sergeant Pedro .Amador 
with a party of soldiers started out 
from Santa Clara for the spot known 
as San Francisco Solano. Here on 
Trinity Sunday, June 11th, he raised 
and blessed the cross. In a helter of 
boughs he celebrated Holy Mass, and 
thus dedicated the mission in honor of 
the foster-father of Christ an J ose. 
On the same day Fr. Lasuen returned 
to Santa Clara and reported the event 
to the Governor. The first mission
aries appointed for San Jose vvere Fr. 
Isidoro Barcenilla and Fr. Augustin 
Merino." 

UNRULY IN DIANS 

·while it never grew to extensive 
proportions, Mission San J ose in 1831 
had the greatest number of neophyt 
of any other California mission wi 
the exception of San Luis Rey. It ha 
1 866 persons on its rolls. Crop aver
aged 1,630 bushels annually during the 
period of its existence from 1797 to 
1834. Its total number of baptisms 
during that time was 6,737; marriages 
numbered 1,984 and there wern 5,109 
burials. 

In nine years' time, the mis ion fur
nished $15,125 worth of suppUes to the 

an Francisco presidio . 
' George Wharton J ames say that the 

mountain Indians near San J o ·e did 
not like the presence of the mission
aries, consequently the padres ·were 
apprehensive of trouble from the start. 
However, there wa no serious trouble 
until J anuary, 1805, when Fr. Cueva 
was called upon to visit some ick neo
phytes on a rancheria some 15 miles 
east of the mission. He went to see 
them escorted by Major-domo H iQ;uera 
and two soldiers. The party was set 
upon by hostile natives. H iguer a was 
killed, a soldier badly wounded, three 
n.eophytes and the expedition's horses 
killed and Fr. Cueva was badly beaten 
up, barely escaping with his life . 

The remaining soldier killed one 
the Indians and managed to get t 
padre back to the mission. A r eport 
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This was Mission San Jose de Guadalupe in the days when peace and prosperity reigned. Reproduction of an old etching 

of the affair was sent to San Francisco 
and an armed force under Sergeant 
Peralta, reinforced by 34 settlers from 
Ai Jose, pursued the fleeing Indians, 
W.ed 11 of them and captured 30, 
mostly women. Peralta made another 
foray in February, but found the 
natives submissive and repentant. 
One chief came from as far away as 
the San Joaquin River to tell the ser
geant that he and his people had taken 
no part in the attack on Fr. Cueva. 

EXPLORE I TERIOR 

Yon Langsdorff in his ''Voyages,'' 
published in London in 1814, tells of 
a vi it he made to Mission San Jose 
in April, 1806. He wrote: 

'' Every year military expeditions 
are sent out to obtain a more exact 
knowledge of the interior of the coun
t17, with a view, if possible, of estab
lishing, by degrees, a land communica
tion between Santa Fe and the north
we t coast of America. While I was 
at the Mission of St. Joseph, 13 sol
diers, ·with a sergeant and corporal, 
arrived there on their return from one 
of these expeditions. These people 
asserted that they had penetrated be
tween 80 and 90 leagues into the coun
try, and had arrived in the neighbor
hood of a high and widely extended 

•
in of hills, covered with eternal 
w; this chain is known to the 

Spaniards under the name of the 

Sierra Nevada, or Snowy Mountains. 
The river, or rivers of St. Francisco 
and another stream which flows into 
the sea near St. Michael, must have 
their sources in these mountains. 

"Individual inhabitants of the 
Sierra Nevada affirm that three or 
four days journey eastward of this 
chain, they have seen men with blue 
and red clothing, who entirely resem
bled the Spaniards of California; they 
were very probably soldiers of Santa 
Fe, who had been sent on a similar 
expedition from the Eastern Coas_t, to 
examine the interior of the country 
westwards. 

~'According to this information, the 
Spaniards, between the thirty-fifth 
and thirty-eighth degrees of latitude 
on the different sides of the continent, 
must have come pretty near to each 
other; a probability is thus afforded, 
that, in time, a regular inland com
munication may be established be
tween Santa Fe and St. Francisco." 

PROSPEROUS TIMES 

Of the mission buildings, Langs
dorff wrote : 

"Although it is only eight years 
since they were begun, they are al
ready of very considerable extent: the 
quantity of corn in the granaries far 
exceeded my expectations . . . The 
kitchen garden is well laid out, and 
kept in very good order ; the soil is 
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everywhere rich and fertile, and yields 
ample retun1s. The fruit-trees are 
still very young, but their produce is 
as good as could be expe·cted. A small 
rivulet runs through the garden, 
which preserves a constant moisture. 
Some vineyards have be~n planted 
within a few years, which yield excel
lent wine, sweet and resembling 
malaga. 

"The situation of the m1ss10n is 
admirably chosen, and according to 
the universal opinion, this mission will 
in a few years be the richest and best 
in New California. The only disad
vantage is, that there are no large trees 
very near. . . . To compensate this 
disadvantage, there are in the neigh
borhood of the mission chalkhills, and 
excellent brick earth so that most of 
their buildings are of brick. The 
organization of the institution is en
tirely the same as at San Francisco. 
The habitations for the Indians, las 
rancherias, are not yet finished, so that 
at present they live chiefly in straw 
huts of a conical' form.'' 

EXPEDITION UP SAN JOAQUIN 

The new church at Mission San Jose 
was completed on April 23, 1809, and 
Fr. Presidente Estevan Tapis, who had 
succeeded Fr. Lasuen, blessed it. The 
following day he preached an inspired 
sermon and Fr. Arroyo de la Cuesta 
said mass before a gathering of priests, 
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oldier , citizen of the pueblo of San 
Jo e and a large congregation of 
neophyte . 

The zealou padre of the mis ion, 
Fr. Fortuni and Fr. Abella in 1811 
went on a trip of exploration to the 
Sacramento an l San Joaquin Valleys. 
They found the Indian peaceful and 
recommended that a mi sion be estab
lished on the shore of the Sacramento. 
This never was done. 

In 1817 an expedition under Ser
geant oto with 100 neophytes from 
the mi sion and 12 soldiers from San 
Francisco went in pursuit of hostile 
Indian who had fled up the San J oa
quin River. Soto reported that they 
encountered a thousand native on an 
island in the river who immediately 
attacked them. Soto's force killed 
many of them and lost only one 
neophyte. 

Jame tell of the expedition against 
Chief E tanisla in 1826. He wrote: 

'' Owing to it situation, being the 
fir t mi ion reached by trapper , etc., 
from the East, and al o being the near
est to the valleys of the Sacramento 

and an Joaquin, which afforded good 
retreat for fugitive , San Jose had 
an exciting history. In 1826 there was 
an expedition again t the Cosumnes, 
in which 40 Indians were killed, a 
rancheria destroyed, and 40 captives 
taken. In 1829 the famous campaign 
against Estanislas, who has given his 
name to both a river and county 
(Stani laus), took place. This Indian 
was a neophyte of San Jose, and being 
of more than usual ability and smart
ness was made alcalde. In 1827 or 
early in 1828 he ran away, and with a 
companion, Cipriano, and a large fol
lowing, soon made himself the terror 
of the rancheros of the neighborhood. 
One expedition sent against him re
sulted disastrously, owing to insuffi
cient equipment, so a determined effort 
under M. G. Vallejo, who was now the 
commander-in-chief of the whole Cali
fornia Army, was made. May 29th he 
and his forces crossed the San Joaquin 
River on rafts, and arrived the next 
day at the scene of the former battle. 
With taunts, yells of defiance and a 
hower of arrows, Estanislas met the 

coming army, he and his forces hidden 
in the fancied security of an impenetra
ble forest. Vallejo at once set men to 
work in different directions to fire 
wood, which brought some of 
Indians to the edge, where they were 
slain. .A.s evening came on 25 men and 
an officer entered the wood and fought 
until dusk, retiring with three men 
wounded. ext morning Vallejo, with 
37 soldiers, entered the wood, where he 
found pits, ditches, and barricades ar
ranged with considerable skill. Noth
ing but fire could have dislodged the 
enemy. They had fled under cover of 
night. Vallejo set off in pursuit, and 
when two days later he surrounded 
them declared they would die rather 
than surrender. A road was cut 
through the chaparral with axes, along 
which the field piece and muskets were 
pressed forward and discharged. The 
Indians retreated slowly, wounding 
eight soldiers. When the cannon was 
close to the enemies' intrenchments the 
ammunition gave out, and this fact and 
the heat of the burning thicket com
pelled retreat. During the night the 

Miss ion San Jose as it is today, restored and an att raction to Californians and out-of-State visitors alike 
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One enters Mission San Jose under this vine-covered arbor 

Indians endeavored to escape, one by 
one, but most of them were killed by 

e watchful guards. The next day 
thing but- the dead and three living 

women were found. '' 

JEDEDIAH SMITH ARRIVES 

In 1826, Jedediah Smith came to 
California from Great Salt Lake and 
was received with suspicion by the offi
cials of California, who resented the in
trusion of outsiders. Smith :finally ar
rived at Mission San Jose and later 
was accused by Fr. Duran of enticing 
400 of his neophytes to run away. 
The charge was not substantiated. 
Smith, as history records, returned 
across the Sierras to Salt Lake, the :first 
to make the trip. His party was com
pelled to eat all its horses to escape 
starvation. 

The mission was secularized in 1836-
37 and M. G. Vallejo was named ad
ministrator, serving until 1840, when 
he was succeeded by Jose Maria 
Amador. An inventory placed a value 
of $155,000 upon the mission property, 
not including the church and church 
ornaments. When Governor Michel
torena returned the missions to the 
Franciscans in 1843 the padres made 
an effort to recover their herds of cattle 

tad horses and other assets, but failed. 
\9e :fields were overrun with weeds and 

neglected. The missionaries were sur-

rounded by devastation and asked to 
be relieved. On May 5, 1846, Governor 
Pio Pico, who sold all but one of the 
missions to private individuals and 
friends, disposed of Mission San Jose to 
Andres Pico and J. B. Alvarado for 
$12,000. 

An earthquake destroyed the chapel 
in 1868. The new chapel was built on 
the foundations. of the old, but in no 
way resembled it. A portion of the old 
monastery remains and efforts have 
been made at restoration. In 1884 an 
orphanage was erected for young men 
who wished to study for the priesthood 
and in 1891 a modern orphanage took 
its place and is conducted by the 
Dominican Sisters. Some of the old 
olive trees planted by the early padres 
remain. 

Mission San Jose is about 15 miles 
north of the city of that name and is 
easily reached by auto or bus. The 
visitor may go from Oakland over a 
splendid State highway, U. S. 101 E, 
or from San Francisco to Redwood 
City, thence to Niles and four miles 
southwest to the mission. Or by 
Southern Pacific from San Francisco 
to Irvington and thence by bus to the 
mission. San Joaquin Valley visitors 
will go from Stockton to Livermore 
thence on State Highway No. 5 and 
southwest on State Route 108 to the 
mission. 
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San Francisco de Assisi 

October 9, 1776 

WHILE historians generally use 
October 9, 1776, as the date of 
the founding of Mission San 

Francisco de Assisi, better known as 
Mission Dolores, Fr. Zephrin Engel
hardt, noted mission historian, :fixes 
June 29, 1776, as the day on which this, 
the sixth of the early Franciscan mis
sionary stations, was established and 
seemingly proves it by old records, as 
we shall see. 

Fr. Engelhardt says that divine 
Providence appears to have singled out 
the region around the great inland 
harbor of northern California for the 
scene of Indian missionary activity 
under the patronage of the Seraphic 
St. Francis. The story of the dis
covery of San Francisco Bay reads like 
:fiction. It :first was related by Fr. 
Francisco Palau, the biographer of 
Fr. J unipero Serra, who wrote in his 
diary: 

"When, late in 1768, the venerable 
Fr. Junipero Serra consulted the In
spector General, Don Jose de Galvez, 
on the first three missions which 
Galvez had directed him to establish 
in Upper California and observed the 
names of the patron saints that were 
to be assigned, he said to him : 'Is 
there then to be no mission for our 
Father San Francisco?' Don Jose de 
Galvez replied : 'If San Francisco 
wants a mission, let him cause his port 
to be discovered, and it will be placed 
there.'" 

PORTOLA EXPEDITION 

Fr. Palau tells of the expedition of 
Gaspar Portola which, after the found
ing of Mission San Diego in July, 1769, 
went north in search of Monterey Bay. 
Says Fr. Palau: 

'' The expedition went up; it reached 
the port of Monterey; it halted and 
planted a cross there, yet not one of 
those who went along recognized it, 
although they made out all the land
marks in the history. They continued 
forty leagues farther; came to the Port 
of San Francisco; and at once all recog
nized it from the conformity with the 
description which they had brought 
along. In view of this what else must 
we say than that our holy Father 
wanted a mission at this port.'' 

However, the famous bay discovered 
by Portola was not the Port of San 
Francisco known to Galvez. It was 
entirely unknown to the Spaniards. 
In 1595, Sebastian Rodriguez Cerme-
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Chapel structure of old Miss ion San Francisco de Assisi , now k nown as Missi on Dolo res, which , in restored condition, is a part of the 
present day Mission 

non, a Portuguese navigator, set sail 
from l\Ianila lmder royal Spanish 
orders to explore the cost of California 
and on ovember 6 of that year he cast 
anchor in a little bay behind a point 
of land later called Punta de los Reyes 
and gave to it the name of Bahia de 
, •an Franci co in honor of Saint 
Francis of Assisi. 

A :r FRA.r CISCO BAY 

Of the present San Francisco Bay 
nothing wa. known to the world till 
173 year' later. When the members of 
the Portola expedition sighted it on 
October 31, 1769, they believed it to 
be the bav Cermenon had discovered. 
Some yeirs later, after a number of 
explorations had been made on the San 
Franci co penin. ula and through what 
now are Alameda, Contra Costa and 
Marin counties, the Spaniards trans
ferred the name San Francisco from 
the little bay at Point Reyes to the 
world-renowned body of water that 
now is an Francisco Bay and on its 
western shore established . Mission 
Dolores. 

[Eighteen] 

Monterey Bay having been located 
in May, 1770, by Portola 's second land 
expedition and a sea expedition of 
which Fr. Serra was a member, Vice
roy Carlos Francisco de Croix of Mex
ico ordered a survey of San Francisco 
Bay region in order to find a site for 
a mission. Portola had turned mili
tarv control of California over to 
Lie~tenant Pedro Fages and in March, 
1772, Fages and Fr. Crespi left Mon
terey .for San Francisco. After wan
dering over considerable territory, the 
party returned to Monterey. 

On November 23, 1774, a second 
exploring force under command of 
Captain Fernando Rivera y Moncada 
and accompanied by Fr. Palau set out 
from Monterey for San Francisco. On 
December 4th the Spaniards camped 
on the side of a hill at the foot of which 
ran a stream which formed a lake that 
extended to the ocean beach, and was 
called Lake Merced. 

DISCOVER POINT LOBOS 

"An hour later," says Fr. Engel
hardt, "Captain Rivera, Fr. Palou and 

four soldiers went toward the north
west over hills and dales and with dif
ficulty waded through sand dunes 
down to the shore. Thence they went 
northward until, in sight of the now 
famous Seal Rocks, they were stopped 
by a steep hill, which is identical with 
the present Sutro Heights. They as
cended, and after a while found them
selves on the summit of Point Lobos 
and in full view of the Golden Gate or 
channel to San Francisco. Observing 
that the steep declivity was at the 
very entrance of the channel and that 
no Spaniard or Christian ever had set 
foot on its summit, Rivera and Fr. 
Palou resolved to plant the Standard 
of the Cross there. It was accord
ingly constructed of strong round 
timber and raised on the spot where it 
could be seen from the shore. There
upon the little party returned to 
camp." 

The expedition retraced its march 
to Monterey arriving there on Decem-
ber 13, 1774. • & 

That same month, the Vicer8J'11 

ordered Captain J uan Bautista de 
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Anza to proceed over land from So
nora, Mexico, to Monterey, there re
cruit troops and take them and their 

~ilies to San Francisco to colonize 
~t region and protect the mission it 

was proposed to found there. Fr. 
Pedro Font accompanied the party. 
Fr. Font recorded in his ~iary that the 
expedition upon arriving at San Fran
cisco came upon a lovely creek which, 
because it was Friday, the feast of 
our Lady of Sorrows-Nuestra Senora 
de los Dolores- was named the Arroyo 
de los Dolores. 

In May, 1776, Lieutenant Jose Joa
quin Moraga was ordered to proceed 
to San Francisco from Monterey with 
a party of colonists and Fr. Serra sent 
Fr. Palou and Fr. Cambon with him. 

Fr. Engelhardt quotes from Fr. 
Palou 's diary as follows : ' ' On June 
27th the expedition arrived near its 

destination. The commander ordered 
camp to be pitched on the bank of a 
lagoon which Senor Anza had named 
Nuestra Senora de los Dolores. ,,., ,,., * 
On the day after our arrival, the com
mander ordered an enramada (arbor) 
to be constructed which was to ~erve 
as a chapel for celebrating the holy 
Sacrifice of the Mass. .On an altar 
erected within I celebrated the :first 
holy mass on June 29th, the feast of 
the great holy Apostles St. Peter and 
St. Paul. My companion missionary 
celebrated holy mass immediately 
after, and we continued celebrating 
holy mass there every day for an en tire 
month until the camp of soldiers was 
transferred to a site near the landing 
place.'' ' 

"Hence," says Fr. Engelhardt, 
"June 29, 1776, five days before the 
Declaration of Independence of the 

United States, was really the date of 
the founding of the Mission Dolores 
or San Francisco de Assisi, although 
officially other dates are reported." 

On July 26th, the troops and colon
ists removed to a site selected by 
Colonel Anza and immediately began 
to build barracks and houses. On 
July 28th, Fr. Palou celebrated the 
first holy Mass on the military site, 
"which day, therefore," says Fr. 
Engelhardt, '' might be regarded as the 
date of the founding of the Presidio of 
San Francisco. '' 

Sailors from the San Carlos, which 
had arrived from Mexico with sup
plies, were assigned to help the padres 
to erect the mission building. The 
chapel was blesse_d on October 3d and 
on October: 9th the ceremony of for
mally opening the mission was per
formed. 

(Continued on page 29) 

San Franciscans are prideful of their Mission Dolores which is shown in this recent photograph 

• • 
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Bridge Maintenance Practice 

On California Highway · System 
By 0. M. UHL, Associate Bridge Engineer 

TH.ERE are 4,636 bridges on the California State Highwa.y System, omitting culverts: Of this number 3,142 are built 
of steel and concrete, 1,394 of timber or steel with timber a.pproaches and 100 are steel bridges with timber deck sys

tems. The estimated value of these bridges exclusive of State-owned toll bridges is $125,000,000. 
The protection of this investment and the maintenance of the bridges in such condition that they will best serve 

the traveling· public is a duty of the Bridge Department of the Division of Highways. Within the Bridge Department, 
maintenance w~rk is handled direetly by the Maintenance and Research Section. Methods of repair and maintenance 
as developed and field tested by this section over a number of years have included several p,ractices that are worthy of 
note and should be of interest to the engineers and construction men engaged in this work throughout the Country. 

There will be no attempt made to enumerate all maintenance problems encountered, but the more important 
features of the work, with illustrations, will be covered in a series of articles, of which this is the ninth. It deals with 
Concrete Disintegration. 

THE disintegration of concrete 
on California bridges located 
at high altitudes is presenting 

an aggravating and difficult bridge 
maintenance problem. Generally, it 
has been found that railings and curbs 
are more seriously affected than other 
bridge members. Efforts to preserve 
and repair these members have been 
quite discouraging thus far; a forth
right solution of the problem has not 
been obtained. 

The State of Oregon, Nevada and 
others have reported similar evi
dences of deterioration due to weath
ering at high altitudes. Mr. F. H. 
Jackson of the Public Roads Admin
istration has written a very inter-

esting and comprehensive article 
covering this subject in the 1945 
April-May-June issue of Public Roads. 
His illustrations of failures in neigh
boring Western States are similar to 
those exerienced on California 
bridges. 

Failui·es due to cement alkali-ag
gregate reaction will be referred to 
only briefly in this article. Mr. T. E. 
Stanton, Materials and Research En
gineer of the California Division of 
Highways, has made exhaustive stud
ies "'' in connection with this type of 
disintegration which has occurred in 
various locations in California. 

' 1• See Proceedings of the America1t Society 
of Civil E11.gineers, dated December, 1940. 

Truckee River Bridge near Polaris on U. S. Highway 40 

The subject of concrete deteriora
tion will be discussed under the fol
lowing headings : 

(a) Experiences on Ca 1 if or n i a 
bridges. 

(b) Repair of deteriorated sur
faces. 

( c) Problem of weathering. 
( d) Recommendations f or new 

bridges. 
(e,) Use of air-entraining cemen 
(f) Conclusion. 

EXPERIENCES ON CALIFORNIA 
BRIDGES 

Concrete disintegration due to freez
ing and thawing frequently occurs in 
the higher altitudes of the State and is 
common to most concrete aggregates 
regardless of source. Efforts have 
been made to trace the cause to reac
tive aggregates, but this is believed to 
be only one of the contributory factors 
in this type of deterioration. 

A climatic study covering a period 
of 26 years at Truckee shows the tem
perature to have varied from -28 de
grees to 101 degrees F. The average 
annual precipitation was about 26 
inches. At Soda Springs, which is 
three miles west of Donner Summit, it 
was nearly 46 inches over a 40-year 
period. Truckee and Soda Springs 
are at 5,818 feet and 6,752 feet eleva
tion, respectively. In 1938 there were 
178 days at Soda Springs, during 
which the temperature rose to at least 
38 degrees F. and dropped below 32 
degrees F. This represented 178 
cycles of freezing and thawing dur· 
one year. Frost occurs as late as Ju 
20th and as early as August 20th, 
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Chipped edge of curb of Polaris Bridge may 
be seen under railing 

which gives some indication of the 
problem of construction relative to the 
freezing of green concrete at these 
high altitudes. 

POLARIS BRIDGE 

Aµ1ong ' the ~.first bridges to require 
, reatment and repairs caused by 
;weathering ·aggravated by reactive ag
' gregates, was the Polaris bridge over 

disintegrated rapidly. Last year 
major repairs were proposed for all 
distressed members, but this work 
was postponed on account of the war. 
It is now planned to perform this work 
during the summer of 1946. 

EXAMPLES OF DISTRESS 

Examples of distress and failures in 
con0rete railings on other bridges at 
high altitudes are shown in Photo
graphs Nos. 5, 6, 7 and 8. These rail
ings have now been treated with pro
prietary cement paints, with the ex
ception of the Donner Creek bridge 
railing which was replaced with a 
timber railing. The proprietary 
cement paints were applied in 1944 and 
1945, and sufficient time has not 
elapsed in which to draw accurate 
conclusions as to the effectiveness of 
such paints. 

REPAIR OF DETERIORATED 
SURFACES 

Numerous methods have been pro
posed and several of these have been 
applied, in the attempt to seal sur
faces affected by pattern checking and 
minor crazing. A listing and discus
sion of some of these treatments fol
-lows: 

1. Use of gunite or shotcrete. 
2. Sealing of surfaces with cement 

paints. 
3. Impr·egnation with bituminous 

and related products: 
4. Protection with linseed oil, water 
, glass and oil base paints. 

(1) Gunite has been used exten
sively for repairing and preserving 
concrete structures damaged by all 
types of disintegration, but it has not 

been used on California bridges sub
jected to failures brought on by weath
ering. It has not been used to repair 
railings and curbs due to the small 
sections found in such members. 
Bringing in equipment and setting it 
up on a small bridge, together with the 
excessive waste of materials generally, 
makes the cost of this method of repair 
relatively high. 

CEMENT PAINTS 

(2) Cement paints, where they have 
been applied to date, have been rather 
unsatisfactory in repelling the effects 
of severe weathering on concrete sur
faces. Several such paints were ap
plied during 1945 and first observa
tions of results will be made this spring 
and summer. Those applied earlier 
have not given the satisfaction ex
pected. Cleaning of deteriorated sur
faces, before application of these 
paints, is very important. It usually 
requires sandblasting (as recom
mended by manufacturers of most 
proprietary paints) to insure proper 
adhesion to the old surfaces. When 
acids and caustics are used for clean
ing purposes, the thorough removal of 
the residues which are formed is im
perative to insure effective results. 

The use of a proper brl).sh is impor
tant in the application of cement-water 
paints. Wide paint brushes or white
wash brushes may be used to obtain 
satisfactory results for paint applica
tions. In order to obtain good appear
ance, care should be exercised in 
applying the final coat. 

ADEQUATE CURING 

Provisions for adequate curing are 
essential. Burlap may be draped 9ver 
the surfaces, after the initial set has 

the Truckee River (Photo No. 1). It 
is located on U. S. Highway Route 40 
about four miles east of Truckee. The 
structure was designed and con
structed under State supervision and 
completed in 1925. During 1937 
repairs to the railings and curbs be
came necessary due to weathering. 
The spalled edges of the curbs and 
railings were chipped off and replaced 
with mortar, and the scuppers were 
plugged (Photo No. 2). , However, 
shrinkage cracks soon appeared in 
these patches, and in other cases, the 
old concrete failed on the sides and 
behind the patches. The concrete in 
the curbs and railings closely resem
bles chalk, has a light grey color, and 
a moderate blow with a prospector's 
pick will sink: about one-half inch into 
the distressed concrete. 

This photo shows concrete deterioration on Polaris Bridge 

During more recent years the con
crete deterioration on the Polaris 
bridge has advanced considerably 
(Photo No. 3). Portions of the arch 

ai>s (Photo No. 4), particularly at the 
'9istruction joints, and edges and 

corners of the columns and caps, have 
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been attained and water- aturated a 
required by prevailing atmospheric 
conditions. Approved colorless curing· 
membranes are also available and are 
ati factory if properly _applied. 

There are a oTeat many proprietar:v 
admixture available for use with 
cement-water and mortar paints. A 
number of these admixtures have been 
u ed on our bridges but have not thu 
far lived up to expectations. 

The U. S. Department of Commerce 
ha published a report (BMS 95) 
which give results of a series of per
meability test made on waterproofing 
products for ma onry walls. A large 
number of different types of paints 
were tested in this series of experi
ments among which were cement coat
ings (with and without admixtures), 
proprietary products and asphaltic 
membranes. 

WATERPROOF! :rG CO CRETE 

(3) Petroleum products may be 
used for waterproofing concrete. 
They have been used by the Bridge 
Department, particularly for sealing 
the top surfaces of subway slabs. 
There are products of bituminous rub
ber composition which possess: (a) 
Elasticity; (b) noncracking qualities 
when subjected to variations in tem
perature; and ( c) resistance to fl.ow 
at relatively high temperatures. Fed
eral specification SS-F-336 has been 
written to cover these products. 

(4) The Oregon State Highway 
Department has had success with ap
plications of linseed oil,* and stand
ard white lead and oil paints on dete
riorated concrete surfaces. A refer
ence to this treatment may be found 
in the Public Roads magazine men
tioned earlier in this article. Here, 
again, the need of thorough cleaning 
can not be over-emphasized. All loose 
materials, dust, old paint, etc., must 
be completely removed to insure suc
cess. 

The State Maintenance Department 
has used lacquers and standard guard 
rail (white lead and oil) paints fre
quently on bridge end posts, tops of 
railings, and curbs. However, the 
primary object for its use is visibility. 
These paints weather rapidly and soon 
flake off. The problem of renewing 
them requires a large amount of clean
ing and is relatively expensive. 

USE OF SODIDM SILICATE 

Sodium silicate ( water glass) and 
lacquer have been used for the protec-

"' First s11,ggested by Portla1td Ce1nent Asso
ciation. 
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Port ions of a rch ribs of Pola ris Bridge have d is integ rated 

tion of concrete with hair checks and 
incipient disintegration. After clean
ing, the surfaces were treated with five 
coats of sodium silicate diluted with 
water in a ratio of 1 :5 for the first coat 
and gradually decreased to a ratio 
of 1 :2 for the last coat. These coats 
were applied after successive intervals 
of 24 hours. Finally, the surfaces were 
painted with white traffic lacquer. 
This method fails to provide a suffi
ciently adequate seal. The lacquer 

must be renewed about every three 
years. 

PROBLEM OF WEATHERING 
The problem of weathering of con

crete is controversial; many solutions 
and explanations have been advanced 
regarding it. The disparity between 
the effects of weathering of railings 
and curbs, as compared with ot. 
bridge members is a subject of e 
greater speculation. The reasons why 
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certain aggregates have failed at high 
altitudes, and on the other hand, have 
proved satisfactory in localities with 

ilder climates, have not been de-fin
ely proved. There are bridges at 

ugh altitudes which are old and have 
not suffered from weathering. Why 
the design and fabrication of these 
structures, and the aggregates used 
in them, have resulted in greater per
manency is problematical. 

Some of the reasons for the dispar
ity referred to in the last paragraph 
are: 

CURBS MORE EXPOSED 

(1) The members of handrails and 
curbs are more exposed to the ele
ments, are thin, and have a larger 
urface area per unit volume than 

other bridge members. There£ ore, 
the elements have a greater and freer 
opportunity to attack them. 

(2) Early specifications often re
quired a richer concrete mix in rail
ings. Seven sack, and sometimes even 
richer mixes were used to promote 
workability and permit the use of 
higher slumps. Naturally, concrete 
of these rich mixes promoted shrink
age, checking and more serious retro
gression. This type of deterioration 
has been particularly severe at high 

ltitudes. 
(3) The surfaces of concrete rail

mgs and curbs receive special hand 
finishes which alter the surface tex
ture and result in nonuniformity. 
This causes differentials in volume 
changes, due to moisture absorption 
and temperature variations, and leads 
to pattern checking and crazing. In 
this regard, it is interesting to observe 
that certain prefabricated railings 
(diamond-shaped) on a number of old 
bridges have withstood the effects of 
weathering remarkably well. Exam
ination of such railings shows that 
their surfaces have a uniform, rough, 
sandy texture. This is striking proof 
of the need of uniformity and elimi
nation of unnecessary troweling and 
over working of concrete. 

COMMON METHODS OF CURING 

The common methods of curing rail
ings and curbs is gen~rally inferior to 
that used for roaµway slabs, girders, 
piers and abutments. Slabs on bridges 
are usually kept continuously wet by 
ponding or other approved methods. 
Forms are allowed to remain on the 
faces of girders, piers, etc., for stipu-

ted periods to provide proper cur
g. Railings and curbs usually do 

not receive equally effective curing. 

Shasta R iver B r idge on U. S. Highway 99 in Siskiyou Count y 

Ash Creek Bridge on U.S. Route 299 in Modoc County 

-.A~~W.,,..i)::,1111"_ ..... - '(v ~ ... -----v- ---=--- ,'.:._;.::...~ --•-""""'"~ 
• t! . 

-~:fy:~~J. ~ 
,. ~ 

Donner Creek Bridge on State Route 38 in Nevada County 

( 4) Concrete cast in handrails is 
designed from smaller sized aggre
gates th'an that used in ·heavier sec
tions. This leads to larger propor
tions of sand and higher water-cement 

ratios. These sacrifices in the design 
of concrete mixes result in inferior 
concrete, other factors being equal. 

(5) As stated earlier in this article, 
the probability of encountering freez-
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ing weather at high altitudes during 
con truction is very likely. Even the 
be t and most carefully prepared con
struction chedule often time can not 
be maintained for rea on beyond the 
control of the engineer and the con
tractor. Consequently, ome of our 
bridge con tructed by the various 
public agencie * may have had fail
ure caused by the freezing of green 
concrete. A curb and railings are 
frequently poured late in the fall, 
they are particularly vulnerable to 
thi condition. Precautions should be 
taken to protect them e pecially the 
railings. 

RECOMMENDATIONS FOR NEW 
BRIDGES 

As a re ult of past experiences, it is 
apparent that the following precau
tions and improvements should be 
adopted for concrete placed at high 
altitudes: 

(1) Provide better uniformity. Do 
not over vibrate and work concrete 
exces ively. Avoid pecial surface 
fini hes, unnecessary troweling and 
flu hing of mortar to urfaces. 

Mr. F. R. Mc (Iillan of the Portland 
Cement Association has made a perti
nent suggestion in regard to placing 
concrete at the tops of construction 
joint , which will produce more dur
able concrete in these locations. He 
suo·gest pouring the concrete several 
inches above the pouring strip and 
allowing it to remain in this position 
a short time. This will allow excess 
moisture and laitance to rise to the 
surface. 'When the excess concrete is 
removed it will eliminate the porous 
and segregated concrete which is 
usually found in the e locations. The 
added expense caused by this tech
nique should provide cheap insurance 
for structural permanency.** 

(2) Provide better curing tech
nique for curbs and railings. The use 
of approved, colorless, curing mem
branes, uniformly applied, offers one 
solution to this problem. 

(3) Use as large a coarse aggregate 
as consistent with size of members and 
workability. • 

( 4) Keep reinforcing steel full dis
tance from all surfaces. A minimum 
coverage of two bar diameters should 
be carefully maintained. 

~, The Public Roads Administration a1id 
so11ie Counties have all had si1tiilar concrete 
failures. 

,:.,:. Mr. Jackson has discussed and recom
mended this procediire. 
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(5) Specify cements with low al
kali contents. 

(6) U e air-entraining cements. 
(7) Maintain a construction sched

ule which will eliminate the possibil
ity of freezing green concrete. 

In addition to the above improved 
technique laboratory tudie regard
ing the cau es and elimination of fail
ure experienced on existing bridges 
are being made. Studies of preserva
tion and repair of deteriorated con
crete urfaces are being coordinated 
by field and laboratory work. 

Bear Creek Bridge on State Route 140 in 
Mariposa County 

USE OF AIR-ENTRAINING 
CEMENT 

To date, concrete containing air
entraining agents or other means of 
increasing resistance to freezing and 
thawing, with the possible exception 
of pozzolana, have not been used on 
California highways. Air entrain
ment promises the best solution to the 
problem of obtaining weather resist
ant concrete. 

Approved air-entraining agents 
consist of animal fats, vegetable oils 
or resins. These substances react 
with the alkalis in cements, in the 
presence of water, to form soap. Dur-

ing the m1xmg of the concrete the 
soap creates a maze of microscopic 
air particles which are believed to act 
as lubricants for the aggregates int 
concrete. When moisture enters t 
concrete, condenses, and freezes, the e 
minute particles of air form effective 
cushions which pre.vent the break
down of the structural elements, par
ticularly the fine aggregates. 

TWO METHODS 

There are two methods of adding 
air-entraining agents to concrete: (a) 
Intergrinding· the agent with the 
cement clinker; (b) adding the agent 
at the mixer. 

It is claimed the former method of 
adding the agent is objectionable, as 
it doe not offer proper field control 
for air entrainment. Requirements 
vary with water-cement ratio, ce
ments aggregates and time of mixing. 
Variable proportion of air content 
are required by different jobs and 
specifications. For these reasons it 
would seem more satisfactory to add 
the agent when the concrete is being 
mixed in the :field. Samples can be 
weighed by the engineer and the de
sired air content obtained. 

It has been demonstrated by field 
experience that the optimum percent
age of air content, for durabilit. 
varies from 3 to 5 per cent. Ordina 
concrete contains slightly more tha 
one per cent of air. This, again, 
shows the need of close field control 
of air entrainment. These percent
ages of dispersed air result in a loss 
in weight of the concrete of from 
about 4 to 7 pounds per cubic foot. 
Corresponding losses jn flexural 
strength of the concrete may vary 
from 8 to 20 per cent. It has also been 
shown that the qualities of air en
trainment are not as effective with 
both lean and comparatively rich con
crete, as it is with mixes of moderate 
proportions. Specifically, the opti
mum effects are attained with mixes 
designed for 5- to 6-sack concrete. 

Th O American Society of Testing 
Materials has recognized two prod
ucts, Vinsol resin and Darex AEA/" 
which may be used for air entrain
ment. Vinsol .resin itself is nonsol
uble in water and r;equires a catalyst 
to make it active. The manufacturer 
now produces a neutralized (saponi
fied) Vinsol resin which avoids the 
necessity of using caustics to saponify 

* V insol resin and Dar ex AEA are ma11,1 
factu1·ed by the Hercules Powder Compa 
and Dewey and Al1ny Chemical Co111,pa1 
respectively. 

(Continued on page 31) 
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Work on New Santa Ana Freeway 
ttn Los Angeles Is W eh Under Way 

By A. N. GEORGE, District Construction Engineer 

CONSTRUCTION work on that 
section of the new Santa Ana 
Freeway extending from Kear

ney Street to Soto Street in Los An
geles is well under way. 

This freeway will connect with the 
Ramona Freeway just east of the Aliso 
Street Bridge over the Los Angeles 
River and the traffic from the two free
ways will cross the river on the Aliso 
Street Bridge and .reach the Civic 
Center via Aliso Street. The Aliso 
Street Bridge was built by WPA 
forces , the nonlabor costs being fur
nished jointly by the Union Pacific 
Railway, The Atchison, Topeka & 
Santa Fe Railway, the Pacific Electric 
Railway, the City of Los Angeles, the 
County of Los Angeles, and the State . 
Division of Highways. 

BIDS OPENED 

Bids were opened on that section of 
e Santa Ana Freeway extending 
om Kearney Street to Soto Street, on 

December 6, 1945, together with bids 
for the construction of the bridges to 
carry Fourth Street and Seventh 
Street over this freeway. Peter Kiewit 
Sons' Co. was the low bidder on the 
road work and Byerts & Dunn was the 
low bidder on both bridges. 

When completed, the Santa Ana 
Freeway will extend from the Civic 
Center of Los Angeles to Santa Ana. 
Considerable time will necessarily 
elapse before funds can be made avail
able to complete the entire freeway but 
it is hoped that it will be possible to 
carry the freeway outside of the most 
congested portion of Los Angeles with 
the funds now in sight. 

The portion of the freeway now 
under contract is to ·have three 12-foot 
tra:ftic lanes in each direction, with a 
dividing island in the center. Both 
cut and :fill slopes are being made flatter 
than required by previous standard, 
and the contract calls for the installa
tion of sprinkling systems on the slopes 
and for top-soil to be distributed over 
all of the areas of the right of way not 

•
cupied by pavement and shoulders, 

that planting can be made to 
flourish. 

Look ing south from existing S ixth Street Bridge, showing a fill in process of construction 

A.ID GIVEN TEN ANTS 

The a ward of the con tract for the 
road work was delayed until January 
23, 1946, due to the number of tenants 
living on the right of way who would 
have to be moved in order to make way 
for construction. The housing situa
tion in Los Angeles is so serious that a 
real hardship would have been placed 
on these people if they had been forced 
to move without being given help in 
locating new quarters. 

The Right of Way Department went 
to work to assist the families whose 
living quarters had to be moved or de
molished. Arrangements were made 
with the Los Angeles City and the 
Federal housing authorities for the use 

of a number of federally-owned house
trailers and many families moved into 
these. Arrangements were also made 
whereby the tenants in many other 
buildings were allowed to occupy the 
buildings while they were being moved 
to a new site and for at least six months 
thereafter . In other cases, houses 
were sold to be moved, with the provi
sion that the purchaser would provide 
other rental quarters for the tenants 
for at least six months. In this way all 
of the 210 families a:ff ected were lo
cated in new quarters and the State 
made no arbitrary evictions. 

CONTRACTS TOTAL $1,820,3 50 

The contract allotment, including all 
contract items, supplemental work and 
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Looking northerly from Si xth Street Bri dge. I n foreground rein'fo r cing of an exist ing st or m dra in wh ich will be u nder q u ite a h igh f i l l 
is in pr og r ess 

contingency fund, for the road-work 
project amounts to $1,435,325.12. 

The contract allotment for the 
Fourth Street Bridge amounts to $145,-
204.50; and the allotment for the 
Seventh Street Bridge amounts to 
$239,821.05. 

Work was started on the Fourth 
Street Bridge on January 22, 1946, and 
on the roadway on January 31, 1946. 
Both projects are proceeding at an 
excellent rate of progress. 

One of the interesting features of 
the work consists of the jacking of a 
36-inch reinforced concrete pipe under 
three tracks of the Union Pacific Rail
road Company's main line and under 
a warehouse. This work was subcon
tracted to the .Armco Drainage & Metal 
Products, Inc., and is approaching 
completion, the work having been 

[Twenty-six] 

carried on in a remarkably smooth 
manner, cooperation between the con
tractor and the Union Pacific being 
excellent. 

ROUTE SKIBTS PLANTS 

This Kearney-Soto portion of the 
Santa .Ana Freeway, 1.6 miles in 
length, is located through an area 
which was occupied by many substand
ard dwellings, and skirts housing proj
ects that were constructed prior to the 
war; but these housing projects were 
located to conform to the freeway right 
of way. The freeway also skirts many 
industrial plants; but it was possible 
to avoid interfering with any of the 
large establishments. 

Mr. H. C. Studer is job superintend
ent for Peter Kiewit Sons' Co.; and 
Mr. E. A. Parker is Resident Engineer 

for the State on this job. Mr. George 
K. Thatcher is job superintendent for 
Byerts & Dunn; and Mr . .A. K. Gilbert 
is Resident Engineer on the two 
bridges. 

BAYSHORE FREEWAY 
( Continued from page 4) 

fleet of R.D. 8 tractors and carryalls of 
various capacities, four 15-cubic yard 
W oolbridge Terra-Cobras, a fleet of 
20-cubic yard dump trucks and a 2-½
cubic yard shovel. 

Barring unforeseen delays, this proj
ect should be opened early in 1947. 

The roadwork is being executed 
under the general direction of J no. H. 
Skeggs, District Engineer, with Mr. 
Walsh, Resident Engineer, in imn 
diate charge. 
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A • "W h M" nc1ent eat er ap on U. S. Highway 40 

• By G. B. ASHCROFT, Senior Structural Engineer, Division of Architecture 

SOME 30,000,000 years ago, more 
or less, there was being slowly 
laid down in an ancient river 

channel an orderly sequence of gravel 
deposits which became eventually a 
record indicative of the climatic condi
tions of the times. A huge "weather 
map,'' so to speak. 

When in 1932, U. S. Highway 40 in 
the vicinity of Gold Run was rerouted 
and moved to the southern side of the 
railroad tracks and carried across th~ 
old pit of the Stewart hydraulic mine 
it made easily accessible to the travel
ing pub] ic a portion of the cross-section 
of one of these ancient "weather 
maps.'' For a distance of nearly a mile 
a remnant of an old Tertiary channel 
constitutes the prominent cut-bank on 
the northerly side of the highway. 

ext time business or pleasure takes 
you over this portion of Highway 40, 
and your time will permit, pause for a 
moment and examine closely the face 
of this bank. There are more than 
250,000 square feet of it spread out 

ore you. Study the character of the 
)osits that compose it and observe 

bow a succession of layers of diminish
ing coarseness that may indicate a 
period of gradually decreasing annual 
rainfall is followed by layers of increas
ing coarseness sho~ing a gradual re
turn to normal conditions and you will 
realize how this old weather map is 
trying to tell you that the climate of 
California 40,000,000 years ago was 
quite similar to its climate of today. 

STORY OF MAP 

ow, the story of how this map came 
to be is, briefly, this: 

According to the opinions of eminent 
geologists, who have made profound 
studies of the origin and history of the 
Sierra evada mountains, there once . 
existed where these mountains now 
stand a sea in which there was laid 
dovm during a long period of time de
posits of shale, sand, limestone, etc., 
until these beds of sedimentary rocks 
became thousands of feet thick. Upon 
the length of time all this may have 
taken the eminent geologists do not 
agree; some say it was 200,000,000 
years; others assert that it was only 

• 
,000,000; be that as it may, we can 
agree that it must have been plenty 

long. 

Section of gravel deposits, thirty million years old, on U.S. 40 near Gold Run 

And then began widespread disturb
ances deep down in the earth's crust 
beneath this sea during which the sedi
mentary rocks were compressed, 
folded, crumpled and finally forced 
upward. several miles above the level 
of the sea by the pressure and intrusion 
of granitic magma from beneath. 
Land appeared and the former sea re
treated westward . 

And then followed a long, long 
period of erosion during which the 

fractured sedimentary rocks were 
gradually carried away from the 
higher portions of the range to be re
deposited in the western sea, leaving 
most of the underlying granite ex
posed. A system of drainage developed 
where rivers flowing in broad valleys 
separated by low-rolling divides car
ried the products of erosion down to 
the sea. Among these products was the 
gold which came from the disintegrat
ing quartz veins that once filled the 
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Thirty million years ago, this Section of U.S. 40 was a river channel of Tertiary times and now is a "weather map" of ancient eras 

cracks and :fissures in the shattered 
sedimentary rocks. The gold, however, 
being of higher specific gravity than 
the rocks remained behind and slowly 
concentrated in the gravel at the 
bottom of the streams. 

.And forests also developed. How do 
we know this 1 From our "weather 
map'' in whose gravels have been pre
served for us casts of leaves, fragments 
of trees, even whole trees, whose wood 
is so completely silici:fied that botanists 
are able to determine the species. 

Had there been human hunters or 
:fishermen roaming the Sierras in those 
days of long ago they would have found 
themselves among trees like those of 
today, cedars, oaks and laurel. They 
would have seen our '' weather map'' 
in the making, and noticed how the 
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river bars were composed of very 
coarse gravels because the rains of the 
preceding seasons had been heavier 
than usual; perhaps they would have 
seen a tree trunk lodged against a 
boulder and half buried in the bar ; or 
perhaps had they visited this stream 
some years later they might have 
found the river's bars composed mostly 
of sand or fine pebbles because lack of 
normal rainfall in the preceding sea
sons had reduced the power of the cur
rent to transport the heavier cobbles. 

This long period of erosion came to 
a close toward the end of Tertiary time, 
perhaps 10,000,000 years ago, if we 
accept as before the estimates of the 
eminent geologists. By this time the 
rugged hills had been reduced to gen
tler lines ; their slopes were covered 

with a forest growth, and the beds of 
the rivers were full of gravel and 
loaded with gold. 

Again the forces long pent up within 
the earth demanded release. Along 
the crest of the range vents and vol
canoes opened and spewed forth 
enormous quantities of andesite ashes, 
breccia and mud that flowed far down 
the slopes of the range destroying every 
living thing, filling the valleys, cover
ing the hills and burying completely 
the existing watercourses. 

A new system of drainage developed 
that had little in common with the one 
that had been obliterated either as to 
location or direction. The streams 
began to cut new channels in the • 
face of the andesite flows and the w 
of erosion carried on once more. The 

(Continued on page 31) 
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OtlLIFOl\flltl 
( Continued from page 19) 

•
he missionaries found the Indians 
the immediate vicinity very 

friendly, but they frequently were 
attacked by enemy tribes from what 
now is Contra Costa anq. remained 
a way from the mission for long 
periods. 

Fr. Serra arrived unannounced at 
Mission Dolores on October 1 and re
mained there until the 10th. On Sep
tember 14, 1779, Captain Juan Fran
cisco de la Bodega y Cuadra anchored 
his ship La Favorita in the bay and 
out of gratitude for having weathered 
severe storms presented to the mission 
a beautiful large bronze engraving of 
Our Lady of Help which was placed 
in the mission with due ceremony. On 
October 28th, Fr. Serra again visited 
Dolores and viewed the gift of Captain 
Cuadra with joy. He confirmed 69 
persons during his stay. 

On April 25, 1782, the first stone 
for the new church was laid and • 
blessed. Building records from 1782 
to 1793 are missing, but when Captain 
George Vancouver, British navigator 
and writer, visited there in November, 
1792, he made note of the fact that the 
missionary establishment had grown 

considerable proportions. Fr. En
hard t believes the new mission 

church, begun by Fr. Palou was dedi
cated on Sunday, April 3, 1791. 

RUNAWAY INDIANS 

At the mission in 1796, 20 habita
tions for neophytes and their families 
were built. During the first half of the 
last decade of the eighteenth century 
the mission made great strides in both 
spiritual and material progress. The 
number. of baptisms rose from 1031 at 
the end of 1791 to 1861 at the close of 
1795. During the same period the 
annual yield of wheat, barley and corn 
was 4,000 bushels. 

Beginning in 1795, the fathers had 
considerable trouble with runaway 
Indians who left the mission because 
of an epidemic of measles which caused 
many deaths in 1794 and 1795. At one 
time 200 Indians disappeared into the 
interior across San Francisco Bay. 
There were several battles between 
presidio troops and neighboring tribes. 

In 1797 the padres and the civil and 
military authorities clashed over the 
question of rights to Rancho del Rey 

•
• ch was taken for the troops neces
ting the pasturing of mission stock 

far down the peninsula. 

Building activities were· brisk up to 
1806 when another epidemic of mea
sles brought death to 236 neophytes in 
nine months. And then in June and 
July, 1808, severe earthquakes did 
great damage at the presidio. Little is 
recorded of the years 1810 to 1816 
except that in 1810 Fathers Abella and 
Lucio reported that the interior of the 
church had been muGh adorned. 

HIGH INDIAN DEATH RATE 

The increase of mortality among the 
San Francisco Indians resulted in the 
establishment across the bay in Marin 
County on December 14, 1817, of an 
asistencia, or missionary ranch having 
a chapel, baptistry and cemetery, 
under the patronage of St. Raphael, 
the Archangel, out of which grew Mis
sion San Rafael. 

In 1818, there were only 600 natives 
at Dolores while 382 dwelt at San 
Rafael. Governor Luis Arguello with 
the approval of Fr. Altimira, who acted 
without authority, in 1823 planned to 
discontinue Mission Dolores and Mis
sion San Rafael and move both to a 
site in what now • is Sonoma County 
and on which later was erected Mission 
San Francisco Solano at Sonoma. The 
Franciscan Superiors of the missions 
succeeded in defeating the scheme. 

Lack of space h_ere prevents any de
tailed account of the hardships · en
dured by Mission Dolores beginning 
with the regime of Governor Echeandia 
in 1825 and continuing through secu
larization up to its confiscation by Gov
ernor Figueroa in August, 1834. 
Mission Dolores was among the first of 
the Franciscan stations to be confis
cated. In September, Jose Joaquin 
Estudillo was appointed commissioner 
to take over the mission. Two months 
later he reported that the debts of the 
mission amounted to $10,089.63. 

FIRST ADOBE HOUSE 

In 1836, William A. Richardson 
built the first adobe house on the site 
of Yerba Buena. This was the begin
ning of present day San Francisco. 

When Governor Pio Pico began to 
sell the California missions no buyer 
could be found for Mission Dolores, so 
impoverished had it become. During 
the gold rush, Mission Dolores had 
many unwelcome guests and was all 
but abandoned. In February, 1849, 
Fr. Brouillet was authorized to erect 
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In ~rmoriam 
~illiem l:. 3Bobbins 

T HE Division of Highways lost 
another of its faithful and cap
able employees in the sudden pass-

ing of William E. Dobbins who suc
cumbed to a heart attack while on duty 
near Westmorland, Cailfornia, 011, 

March 19, 1946. 

rr Bill" as he was familiarly called, 
was born i11, Kansas nearly 5 8 ye(.1,rs ago 
and received his early edu,cation in 
Kansas later attending Polytechnic En
gineering School in Oakland, California 
after which he served in the Armed 
Forces i1t Europe i1t World War I. 

He e1ttered the employ of Divisio1t , of 
Highways hi the summer of 1928 in the 
northern part of the State as construc
tion forema11, later transferring to San 
Diego County where he served as con
struction foreman duri1ig construction 
of highway at J.,ake Henshaw and Moosa 
Canyon. In. April, 1943, he was trans
/ erred to Westmorland as mai1ttenance 
foreman which position he ably filled 
until tinie of his death. 

He was a member of Table MoU1itain 
Masonic Lodge No. 124 and San Diego 
rrscottish Rite Bodies." 

He is survived by his wife, Louella 
Dobbins, his daughter Mrs. Paul Meier, 
recently discharged from service in 
Europe~11, war zone, a brother Carl 
Dobbins of Hemet, California, and sis
ters Mrs. Geo. Griffith and Mrs. Amia 
Brazee. 

a church at San Francisco, Fr. San
tillan, the resident missionary, seldom 
officiating at the mission. He estab
lished the church of St. Francis and 
some of the church goods of Dolores 
were given to it. 

On March 3, 1858, President James 
Buchanan returned Mission Dolores to 
the Catholic church. 

Mission Dolores today is surrounded 
by modern buildings and only the small 
chapel structure with its charming 
facade remains. Its old paintin~s, 
some of the original floor tiles, ancient 

' vestments, original choir loft and in
terior decorations executed by Indians 
of long ago make a visit to Dolores well 
worth while. 

Mission Dolores is located on Six
teenth and Dolores streets in San 
Francisco, three miles from Third and 
Market streets and Valencia and 
Howard street cars will take the mis
sion visitors directly to its doors. 

Next-Mission San Rafael Arc
angel and Mission San Francisco So
lano. 
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Highway Bids and Contract Awards for February and March 1946 

February 1946 
OOLU OOU TY-Between 3 mile, 

north of Arbuckle and four miles south of w ·il
liam , about 3.3 mile to be graded and sur
faced with plant-mixed urfacing on cement 
treated ba e and a reinforced concrete bridge 
to be con tructed aero s Cortina Creek. Di -
trict III, Route 7, ections A.,B. E. B. 
Bi hop, Orland, $236,6 1 ; A. R. i\lcEwen & 
0. i\I. yar, acramento, 24 ,657; J. R. 
Reeve , Sacramento, $2 1,546 ; Parish Bros., 
Benicia, 311,069; Guerin Bro ., South an 
Franci co, 370,261. Contract awarded to 
Harm Bro ., acramento, 219,031. 

EL DORADO CO TY-Between Shin-
gle pring and 1¾ miles we t of El Dorado, 
about 3.4 mile to be graded and surfaced with 
plant-mixed urfacing on crusher run base. 
Di trict III, Route 11, Section B. E. W. 
Elliott Con truction Co., .an Franci co, 
$2 9,79 ; J. R. Reeves, Sacramento, 290,
-99; Lar en Bro ., acramento, $315,6 1; 
Guy F. Atkin on Company, South San Fran
ci co, 345,330 ; E. B. Bi hop, Orland, $348,-
661; Elmer J. Warner, tockton, $349,51 ; 
A.. Teichert & "'on, Inc., a cram en to, $353,-
140; Piombo Bros. & Co., San Francisco, 
$360,256 ; i\lacco Construction Co., Clear
water, $363,443; Frederickson & Wat on 
Con truction Co., Oakland, $375,6 9 ; Louis 
Biasotti & Son, Stockton, $400,3 4. Con
tract awarded to Utah Construction Co., San 
Franci co, 260,925. 

KER OOU TY-At Freeman Gulch, a 
steel beam span bridge to be con tructed and 
about one mile to be graded and bituminous 
treatment applied. Di trict IX, Route 23, 

ection D. R. R. Hensler, Glendale, $110,-
007; Combs Brother , San Leandro, $112,153; 
Vinnell Company, Alhambra, $112,572; Had
dock-Engineers Limited, Oceanside, $128,680. 
Oonh·act awarded to E. W. Elliott Construc
tion Co., San Francisco, $79,807. 

LOS .Al GELES OOU TY-On Holly
wood Parkway at Benton Way in the city of 
Los Angeles, a reinforced concrete overcross
ing to be constructed. District VII, Route 2. 
Oberg Bros., Inglewood, $137,422 ; l\{ittry 
Bro~. Construction Yoo., Los Angeles, $143,-
123, J. E. Haddock, Ltd., Pasadena, $159,-
669 ; Baruch Corp., Los Angeles, $164,866 ; 

orman I. Fadel, rorth Hollywood, $214,-
828. Contract awarded to Byerts & Dunn, 
Los Angeles, $134,269. 

SAN. DIEGO COUNTY-In the city of 
San Diego, between "A" Street and 0.4 mile 
south of Mission Valley Road, about 2.9 miles 
to be graded and surfaced with Portland 
cement concrete pavement. District XI, 
Route 77. H. Earl Parker & . 1\1. Ball & 
, ons, Los Angeles, $1,421,672; E. W. Elliott 
Construction Co., San Francisco, $1,471,484; 
V. R. Dennis Con truction Co., San Diego, 
$1,485,651; Basich Bros. & Basich Bros. Oon-
truction Co., Alhambra, $1,485,859 ; Griffith 

Co., Los Angele , $1 488,864 ; Daley Corpora
tion, San Diego, $1,552,130 ; Bressi & Bevanda 
Constructors, Inc., Los Angeles, $1,586,328 ; 
R. E. Hazard & Sons Contracting Co., San 
Diego, $1,758,891. Contract awarded to 
l\Iittry Bros. Construction Co., Los Angeles, 
$1,33 ,002. 

A....~ DIEGO COUJ: TY-A reinforced 
concrete overcrossing over Balboa Parkway at 
Richmond treet in the city of San Diego to 
be con tructed. District XI, Route 77. 
Carroll & Foster, San Diego, $71,359. l\Iittry 
Bros. Construction Co., Los Angeles, $83,214; 
Haddock Engineers, Ltd., Oceanside, $96,793. 
Contract awarded to M. H. Golden Construc
tion Co., San Diego, $62,053. 

SAN JOAQUIN COUNTY-About six 
miles east of Tracy, two bridges to be con
tructed, one a steel beam span bridge on 

concrete pile bents across Paradise Out and 
the other a reinforced concrete slab bridge on 

[Thirty] 

concrete pile bent across Paraside Cut Over
flow. District X, Route 5, Section B. Macco 
Con truction Co., Clearwater, 1122,715; 
George Pollock Co., acramento, 129,744; 
Ki rane Company, an Pablo, 134,-3 ; 
A. oda and on, Oakland, $13-,709; Chit
tenden cy Chittenden, ubum, $140,722; 
1\1.J.B. Con truction Co., tockton, $142,652; 
Fred D . Kyle, Pasadena, $143,89 ; Frederick-
on & ·watson Construction Co., Oakland, 

$144,931; M. & K. Corporation, San Fran
ci co, $151,81 ; Guy F. Atkinson Company, 

outh an Francisco, $152,676; Bechtel. 
Brothers-l\IcOone Company, San Francisco, 
·15 ,205. Contract awarded to Stockton 

Con truction Co., Stockton, $119,997. 
OLA.NO COUNTY-In the city of 

Vallejo, vVaterfront Road, between Virginia 
treet and Santa Clara Street, about 0.3 mile 

to be graded and paved with asphalt concrete 
on cru her run ba e. District X, Parish 
Bros., Benicia, $29,611 ; E. A. Forde, San 
An elmo, $30,3'?7; E . E. Lowell, Va~lejo, $30,-
91 ; A. G. Ra1 ch Co~, San Franc1 co, $30,-
919 ; Lee J. Immel, San Pablo, $31,558 ; J. 
Henry Hanis, Berkeley, $38,529. Contract 
awarded to C. l\L Syar, Vallejo, $27,494. 

March 1946 
LA.MEDA. COUI TY-Between Warm 

Springs and Mission San Jose, and between 
Warm Springs and Centerville, about 8.3 
miles, shoulders to be widened with imported 
borrow and surfaced with plant-mixed sur
facino- and penetration treatment. District 
IV, Route 5 arid 69, Sections C,A.. Milo A. 
Browne, Palo Alto, $43,228; Warren & 
Drayer, Alameda, $48,181; Lee J. Immel, 
San Pablo, $48,705; Union Paving Co., San 

In ~rmoriem 
'Roland iA.arrison 1:app 

T HE D ivision of Highways, D e
partment of Public Works, deeply 
regrets the tragic accidental pass-

ing of Roland Harrison Lapp on th-e 
morning of February 25, 1946 at the 
age of 58. 

rrpop" Lapp as he was know1i to his 
11tany friends and associates was acti,ve 
in highway construction from 19 21 
until his retirement in 1944. Upwards 
of 10 0 miles of exceptionally good pave-
11tents will bear testimony to his skill 
for years to co1ne. An excellent teacher, 
rrpop's" presence will be felt in con
struction for as niany years as his assist
ants reniain in the field. 

Born in Elyria, Ohio, August 8, 188 8, 
he ca11te to California i1t 1906. He 
worked for the Southern Pacific Rail
way on the double-track from Rocklin 
to Sparks; for the Placer County Sur
veyors Office; during World War I he 
was aircraft 11iachinist in an Oakland 
plant. In 1921 he went to work for the 
State and re11tained there u1itil his 
retire1nent. 

He is survived by his wife, Nonna; 
sons, Fred, Clarence, Nornian, and 
Harold; daughters, Dorothy, Nell, 
Eileen, and Clara; and grandchildren, 
Terry and Linda. 

Franci co, ·-o,786; . J. Rai ch Paving C ., 
San Jose, $55,655; J. Henry Harris, Berkeley, 
$- ,396; East Bay Construction Co., Oakland, 
$63,73 . Contract awarded to A. S. Jones, 
Napa, $40, 23. 

A.LAMEDA. OOU TY-In Oakland, be
tween Distribution Structures and Seventh 

treet, about 1.4 miles, to be widened with 
Portland cement concrete pavement, and 
existing pavement to be resurfaced with as
phalt concrete. District IV, Route 69. 
Louis Biasotti & Son, Stockton, $136,170; 
Gallagher & Burk, Oakland, $142,204; Inde
pendent Construction Co., :Ltd., Oakland, 
$147,991; Cha . L . Harney, an Francisco, 
'148,552; N. 1. Ball Sons, Berkeley, $153,-

317; J. Henry Harris, Berkeley, $154,731. 
Contract awarded to Lee J. Immel, San Pablo, 
$135,659. 

CO.r TRA. COSTA COUNTY-Between 
oncord A.venue and 0.4 mile west of Ohmer 
tation, about 2.3 miles, to be graded and 

paved with Portland cement concrete. Dis
trict IV, Routes 75,106, Sections E,Cnd,C. 
Frederickson & Watson Construction Co., 
Oakland, $210,606; Gunner Corporation, 
Pasadena, $219,231 ; Piombo Bros. & Co., 
San Francisco, $221,068; N. 1\1. BaJl Sons, 
Berkeley, $221,696; Louis Biasotti & Son, 

tockton, $236,015; Cha . L . Harney, San 
] rancisco, $244,888. Contract awarded to 
Guy F. Atkinson Company, South San Fran
cisco, $209,469. 

LAKE OOU.r TY - Between 1.2 mile 
north of Rodman Narrows Road and Route 15, 
about 2 miles, to be graded and surfaced. Dis
trict I, Route 89, Section E . Piombo Bro . & 
Co., San Francisco, $179,509; M. J. Ruddy & 
Son, Modesto, $197,910 ; Frederickson & 
Watson Construction Co., Oakland, $208,408; 
Elmer J. Wamer & Ted Watkins, Stockto 
$209,243 ; Guerin Bro ., outh San Franci 
$210,408 ; A. Teichert & Son, Inc., Sa 
mento, $219,721 ; A.. R. McEwen & C . .r . 
Ryar, Sacramento, $228,626; . E. W. Elliott 
Construction Co., San Francisco, $239,208 ; 
Guy F. Atkinson, South San Francisco, $361,-
165. Contract awarded to Louis Biasotti & 
Son, Stockton, $159,978. 

LOS ANGELES COUNTY-On Santa 
Ana Parkway over Ramona Parkway, Ramp 
4 in the City of Lo Ano-eles, two overhead 
crossings and retaining walls to be con tructed. 
District VII, Route 2. Oberg Bros., Ingle
wood, $128,767; J. E . Haddock Ltd., Pasa
dena, $133,101; Norman I. Fadel, North 
Hollywood, $138,084; Griffith Co., Los An
geles, $142,721; Spencer Webb, Los Angeles, 
$149,6 5 ; Peter Kiewit Sons' Co., Los An
geles, $155,138. Contract awarded to The 
Contracting Engineers Co., Los Angeles, 
$127,632. 

LOS ANGELES COUNTY-On Rosemead 
Blvd. 'between Huntington Drive and Colorado 
Street, about 1.1 miles to be graded and paved 
with asphalt concrete on cement treated ba e. 
District VII, Route 168, Section 0. Vido 
Kovacevich Co., South Gate, $133,883; J. E. 
Haddock Ltd-., Pasadena, $133,920 ; John S. 
Swigart Co., Torrance, $139,511 ; Guerin 
Brothers, Los Angeles, $139,905 ; Basich Bros. 
Construction Co. & Basich Bros., Alhambra, 
$145,321. Contract awarded to Griffith Co., 
Los Angeles, $128,126. 

l\IONTEREY OOU TY-Between 2 miles 
south of Salinas and Salinas, about 1.9 miles 
to be graded, paved with asphalt concrete on 
cement treated base and on existing surfacing, 
and plant-mixed surfacing to be placed on the 
shoulders. Di. trict V, Route 2, Section B. 
Frederickson & Watson Construction Co., 
Oakland, $243,650 ; Louis Biasotti & Son, 
Stockton, $248,740; Union Paving Co., San 
Francisco, $249,943 ; A. Teichert & Son, • 
Sacramento, $261,578. Contract awarcle 
Granite Construction Co., Watsonvi , 
$227,373. 
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In~rmoriam 
1Rtl j. 2lllan 

I N the passi1tg of Rex J. Allan 011, 
March 5'th, at Glendale, District 
VII of the Division of Highways not 

01ily lost 011,e of its 1nost valuable e111.
ployees but one of the 11tost beloved 
and highly esteemed men in the organ
ization. 

Mr. Allan was employed continuously 
by the Division of Highways i7t Dis
trict VII a11.d the Headquarters Lab
oratorJI from 19 3 2 iuitil the ti1ne of 
his death, with the exceptio11, of the ti11ie 
spe11,t i11, the Army diiring the rece11,t 
war. He was appointed to the positio11, 
of District Materials Engfaeer i1t Dis
trict VII i1t 19 3 8 a11,d u11,der his siiper
visio1t the District VII Laboratory at 
North Hollywood was organized a11,d 
has grown into one of the 111,ost i111.por
ta11,t bra11,ches of the Headqiiarters 
Laboratory. 

Mr. Alla11, was born Jamiary 2, 1899, 
at Gra1td lsla1id, Nebraska, a11,d co11t
pleted his educatio11, at the Colorado 
School of Mines. Shortly after com
pleting his educatio11, he e11,tered the 
e1nploy of the Mo11-'te zuma Copper Co111.
pa11,y, So1tora, Mexico, and served with 
that company a11,d several other 11iini1tg 
companies in the capacities of engineer, 
construction superintende11,t, a11,d chief 
e1tgineer imtil 19 3 1. 

Shortly after the rece11,t war started, 
Mr. Allan., who was a World War I vet
era1t, entered the service as Captain, 
Corps of E1tgineers, a1td served on the 
Pan-American Highway i1t Costa Rica 
as Chief of the E11,gineeri1tg Divisio11, of 
the San Jose area. 011, the suspe11,sion 
of work 011, that highway, he was trans
! erred to contine11-tal United States 
where he served as Chief of the Engi-
1ieering Division of the Seattle E1tgi
neeri1tg District, where he was pro-
1noted to the ra11,k of major. At his 
own request he was tra11,sf erred to 
active service i1t the Asiatic area, serv
i11,g in the Philippines as Chief of the 
Testing Bra11,ch of the E1tgi11,eeri11,g 
Construction Command, where he was 
promoted to the ra11-k of lieute11,ant 
colo1tel, and later in J apa11, with the 
Ar111-y of Occupatio11,. 

Mr. Alla11, resumed his work in Dis
trict VII 011, February 21, 1946, shortly 
after his release fro1n the ArmJ1. 

All who came in co11,tact with Mr. 
Allan had the highest regard for hi1n, 

• both .perso1tally and professio1tally. His 
11ta1ty years of efficient and loyal serv
ice won 111,a11,y friends for him and for 
the State. 

He is survived by his widow, Mary 
. Allan, a sister, Elsie Allan To1npkins, 

md a brother, Leo G. Allan. 

Bridge Maintenance 

Practice On California 

Highway System 
( Continued from page 24) 

Vinsol in the field. It is prepared in 
both a powder form and ·solution. 

Darex A.EA. is water soluble and 
may be either interground with the 
cement or added at the mixer. 

Under normal conditions, around 
0.02 per cent of the agent, in a solids 
form, by weight of the cement, is re
quired for ajr entrainment. 

The advantages claimed for air
entrairiing cement may be summar
ized as follows : 

(1) Increased durability. 
(2) Improved wo·rkability and 

plasticity. 
(3) Reduced bleeding, segrega.

tion and laitance; providing 
gTeater uniformity. 

( 4) Reduction in water and sand 
content. This partly compen
sates for sacrifices in density 
due to air dispersion. 

(f) CONCLUSION 

In conclusion, it may be stated that 
further studies of the general problem 
of weathering will be continued in an 
endeavor to obtain a solution of it. 
Methods of repair discussed under 
"Repair of Deteriorated Surfaces" 
will be pursued further. It is also 
planned to use air-entraining cement 
in concrete for replacement of exist
ing curbs and railings which have dis
integrated beyond practicable repair. 
Laboratory research and field work 
will be coordinated to obtain main
tenance and construcbon procedure 
resulting in adequate protection for 
concrete structures at high altitudes. 
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• In ~rmoriam 
2llbert lA.arddl 

D IS TR 1 CT V personnel learned 
with regret of the death of 
Albert Hardell. "Mike," as he 

was known to his fellow employees, 
who passed away at the age of 45 after 
having been confined to the Sa1tta Cruz 
sanatoriu11t more than a year. 

Mike's ho11ie-town region was Sa11-ta 
Cruz where he attended high school. 
His earlier work fou1td hi111. as a donkey 
engineer i1t the lu,11tber work around 
Sa1tta Cruz and later on survey parties 
i11, the San Fra1tcisco Bay region. 

He came to work for .District V of 
the Division of Highways · as a rod111-a11, 
in June, 1930, and remained i1t that 
district until his death. While in the 
district, he served in the varied capaci
ties of field office 11ta11. 011, surveys and 
construction, inspector 011, construction 
and i1t the district office. 

He is survived by his sister, Mrs. F. 
T. S111-ith of Smita Cruz, California. 

Ancient "Weather Map., 
(Continued from page 28) 

new streams cut deeper and deeper 
into the soft materials and where they 
crossed their former locations as they 
often did, the gravels and the gold were 
reconcentrated in the beds of the 
later rivers. The forests also crept 
slowly back over the broken landscape. 

Following this period came the 
latest major alteration in the topog
raphy of the Sierras. Most of the 
mountain mass tilted as a unit; the · 
eastern edge of the block moved up
ward along the line of an ancient fault 
so that now when one crosses the moun
tains from west to ea~t in the region 
now under consideration one finds a 
long fairly uniform gradient upward 
for 50 miles or more and then comes 
the sudden drop-off, a nearly vertical 
descent of more than a thousand feet. 

This increase in the gradient of the 
streams that ran directly down the 
western slopes of the range added 
greatly to the erosive action of the 
water in them and resulted in their 
cutting the deep and narrow V shaped 
canyons that we see today. High up 
on these canyon walls, sometimes 2,000 
feet above the water level in the stream 
below and frequently cutting directly 
across the coµrse of the present stream 
we find exposed an old river channel of 
Tertiary times . 

One of these is our ancient "weath
er map.'' 

[Thirty-one] 



All in Day's Work 
February 12, 1946 

The Superint endent 
California Highway 
Maintenance Department, 
Bishop, Calif. 

Dear Sir: The purpose of my 
writing you is to inform you of 
the most excellent assistance 
given my wife and self and our 
car yesterday on Towne's Pass. 

A sudden blizzard caught us 
near the top and Foreman Domi
nik Wiget and his two helpers 
spent over three hours yester
day in the snowstorm, to come 
up to us ( two miles from the 
top) to free our car and bring us 
safely back to Panamint. 

It is entirely due to their un
t iring devotion to duty that I 
am able to write to you today 
and express our gratitude and 
admiration for their unselfish 
and splendid service. 

Unable to compensate them in 
any way, I felt I had to bring 
this to your attention. 

Yours very truly, 
Victor B. Cranley 
240 Central Park South 
New York 19, N. Y. 

Road Bui lders Pay High 

Honor To 0. J. Porter 

THE American Road Builders As
sociation has honored Mr. 0 . J . 
Porter enior Testing Engineer, 

Materials and Research Laboratory, 
Division of Highways by appointing 
him Vice President of the Western 
Di trict of the Airport Division of the 
Association. 

Mr. Porter entered the employ of the 
Divi ion of Highways in June, 1924. 
During the first four years of his serv
ice he wa engaged in general testing 
work on all types of road materials in 
the Materials and Research Labora
tory. For the last 18 years he has spe
cialized in the study of foundations and 
in research and testing of soils and ag
gregates under the supervision of the 
Materials and Research Engineer. At 
the present time Mr. Porter is a Senior 
Testing Engineer. 

Mr. Porter developed the method for 
determining the Maximum Compaction 
and Optimum Moisture of soi.ls in 1929. 

[ Thirty-two] 

Super-Highway to Paris Nears Completion 

THE new super-highway, which is to provide a far more direct and speedy 
link between Paris, Brittany and Normandy, is now nearing completion, 
in France. 

This new route is part of a general highway plan laid out back in 1935 
when French engineers tackled the problem of supplanting certain pic
turesque but narrow roads with miles of broad:, modern highways. To mini
mize traffic congestion in the Paris area, the old St. Cloud bridge, which dates 
back to 1566, has been made over and a 60-foot-wide vaulted tunnel has been 
cut through the St. Cfoud Hill to permit the passage of a large volume of traffic 
without marring the beauty of the famous p,ark. At Rocquencourt near Ver
sailles, a clover leaf intersection of six one-way lanes will keep oonverging 
traffic running smoothly. 

This method has since become more or 
less standard practice among engineers 
throughout the world. In 1931 he de
veloped the California Bearing Ratio 

Test which was subsequently- adopted • 
by the United States Army for usEA 
the design of airfield pavement du~ 
the war. 

(March-April 1946) California Highways and Public Works 
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