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Rising Cost

MAINTENANCE

By T. H. DENNIS, Maintenance Engineer

Eacu of us in personal life has experienced the effect of
the shrinkage nfprhn dollar’s value over the past six years.
This downward trend is very evident in the field of highway
constructon, being reflected in higher costs and a resulting
decrease of necessary work, To those of us engaged in
maintenance, it is a constant threat to both the standard
and the scope of our work, Ar the present time, we are
artempting to meet the situation through a wider use of
cquipment and the concentration of our efforts on the more
essential features of maintenance.

A comparison of today's costs of the major items of
maintenance; namely, labor, materials, and eguipment
rentals, with those of 1941 reveals some startling figures.
For instance, while the average monthly wage of all main-
tenance classificarions was $123 in 1941, this same figure
had increased to §223 in December of 1947—an increase of
approximately 80 percent. As a result, the pay roll of the
2340 men engaged in maintaining our 14,000 miles of state
highways today is more than that paid the 3495 men who
were employed on this same wanain July of 1941,

Materials likewise have risen above the 1941 index by
approximately 50 percent. For example, the liquid asphalts,
which cost an average of §6.50 per ton in 1941, are now

s+« Confinved on page 40

Trend of construction ond building costs within the U, §. for the
peried 1920 through 1947, wing 1930 o1 o comporotive yeor with
an index equal o 700,

INDEX

| | | I |
1920 1925 1930 1935 1940 1945 @50

More Money Is Required for
Modern Highways Each Year

CONSTRUCTION

By J. W. CORVIN, Assistant Traffic Engineer

PREEENT-DM vehicle speed, together with increased traffic
densities, unite with the rising cost of labor and marerials to
make construction of highways—freeways in particular—
a costly procedure.

Back in the early twenties, the total motor vehicle regis-
tration in California amounted to less than a million. Roads
and facilities were designed to accommodare the vehicles
of the Ford Model T and Chevrolet 490 vintage.

Today the 1948 estimate for California vehicle registra-
tion is 3,600,000 of all types, and in the design of highway
facilities consideration must be given to the characteristics
of the 100 h.p. pleasure car and the heavy duty diesel truck
and trailer. This design calls for heavy pavements, concrere
structures, railroad grade separations—and on freeways,
interchange structures,

Improvements and construction of this nature cost
money, Back in the early rwenties satisfactory roads could
be buile at costs ranging from §10,000 to $40,000 per mile.
Today two lanes of Portland cement concrete pavement
cost $35,000 per mile for pavement only without any other
items of work, On a divided four-lane highway, if con-
structed of Portland cement concrete, the pavement item
alone will amount to §70,000 per mile.

Trand of four major highwoy comdruction ilems compiled fram

octunl corts on Colifornio highwey contiruction projects for the

pariod 1920 through 1947 and wing fthe year 1930 ar o base with
on indes of 100,
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Bock in the 1920's the wooden trestle shown in the insert sufficed te corry fraffic ocross the overflow londs end the Western Pacific Railrood af the west end of

what is now the North Socromento Freewaoy, Medarn froffic demands required the construction of the MNerth Sacramento Vioduct, complafed in 1942, and phote-
graphed from obout the seme posiien as the picture showing the old trestle,

Add to this figure the cost of rights
of way, grading, drainage structures,
and, if in urban areas, the cost of
numerous grade separations, and the
cost per mile increases by leaps and
bounds.

A recent ‘Eublication by the Federal
Public Roads Administration contain-
ing a reprint from the American So-
ciety of Civil Engineers Proceedings
covering an article and discussions on
“Express Highway Planning in Metro-
politan Areas,” cites examples of esti-
mated freeway costs in a city with a
population of 300,000 at §2,500,000 per
mile. Another example in this same
publication indicates a cost of §1,000,-
000 per mile for construction, and
rights of way costs ranging from
$50,000 to §100,000 pet mile.

Our natural tendency ar first is to
say that these costs are terrific and
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entirely out of line. However, in addi-
tion to the rise in prices, these present-
day costs cover multiple-lane divided
highways on which access rights have
been acquired, and such facilities have
been designed o provide the motorist,
bus or truck operator with 1948 stan-
dards regarding sight distances, grades,
turning movements, overall driving
time and driving comforts,

The freeway is actually two roads;
and in any comparison of unit costs per
mile the total cost should first be
divided in half; the dollar and cent
value of improvements, such as con-
trolled access, safety in turning move-
ments, ete., should be considered; and
the cost then compared on the basis
of present-day cost indices.

The accompanying graphs show the
cost trend on engineering construction,
and on four major highway construe-

tion items from 1920 to 1947. The
graph covering engineering construc-
rion is a composite curve constructed
from the average of various govern-
mental and private agencies, and plotted
at five-year intervals. A smooth curve
results, as the monthly and yvearly varia-
tion due o depression, wage changes,
and material shortages does not appear.
It will be noticed that since 1935 the
curve indicates that costs have prac-
tically doubled. During the period
covered by the chart, the rate per hour
for common labor in California has
increased from 30 and 40 cents to
$1.35 and $1.50. This is no reflection on
fabor costs, as our standards and costs
of living have increased accordingly.
The chart indicating the unit trend
on four major highway construction
... Confinved on poge 34
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Chief Engineer

Gum arr of Wet Point and wich
24 veans of ousstanding engincering
schicvements in the Army and in pub-
lic and private eenployment, Col. Ralph
A. Tudor of San Francisco and Palo
Ao will be Chief Engincer of the
newlv-crested Division of San Fran-
cisco Bay Toll Crosings, Director of
Public Works C. H. Purcell snnounced
on January |2th.

The new division, which will be an
agency of the Department of Public
Works, will have ¢ of studies and
surveys, preparation of plans, specifi-
cations and estimartes for and the con-
struction of any additional toll-high-
way crossings of San Francisco Bay.
Col. Tudor will be responsible to Pur-
cell, who buile the San Francisco-Oak-
land Bay Bridge and under whom he
warked from 1929 to 1941, during
which period Purcell was Srate High-
way Engineer of California.

Cal. Tudor announced the selection
of three assistants who will be with him
in the San Francisco headquarters of
the division.

Norman . Raab, Supervising Bridge
Engincer in the Bridge nent of
the Division of Highways, Sacramento
headquarters, was named Design Fngi-
neer for Bridges.

Edwin F. Levy, Asociate Bridge
Enginccr, who was in headquarters of
the San Francisco-Oakland Bay Brdge,
will be Office Engineer, and Oliver R.
Bosso, Associate Bridge Fngineer of the
San Francsco-Oakland Bay Bridge,
will be in charge of surveys.

During 1929-1930, Cal. Tudor was
Assistant Bridge Engincer of the Divi-
sion of Highways;
from 1931 o 1936,
he was Assistant
and Senior Bridge
Engineer, partici-
pating in the in-
vestigations, designs
and construction of
the San Francisco-
Oakland Bay Brdge
and from the open-

N. C. laab

Col. Ralph A. Tades

ing of the span in November, 1936,
through 1937, he was in charge of its
operation and maintenance.

As Asisrant Admunistrative Officer
of the Calfornia Commssion for the
Golden Gare Intermanonal Exposition
during 1938, Col. Tudor had charge
of planning and bwilding exhibits and
structures for the State on Tressure
Islandl. In his capacity as P]‘tnﬂ]:nl
Bridge Engincer during 1939 and 1940,
he had charge of operation and main-
tenance of state-owned toll bridges
and assisted in the economic sudies
which led to the purchase by the Sare
of Carquinez and Antioch Bridgs

and the refinancs
S5 B of the Sen Frng
cisco-Oakland Bay
Brdge.

Hecalled roactive
service by the
Army in 1941, Col.
Tudor formed
CGiencral Staff dory
with the 40ch Divi-
sion (California Na-
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Col. Ralph Tuder Heads New
Division of Bay Toll Crossings

tional Guard) and as Engineening Offi-
cer, Portland, Oregon, Engincer Dis-
rict, U. S. Army Engineers.

As Distnct Engincer i Portland,
Col. Tudor was in charge of mvessi-
gations, plans and construction of ap-
proximately §150,000,000 of military
comtroction and the mg of over
$300,000,000 of civil works, including
completion of Bonneville Dam on the
Columbia River, all basic investigations
and designs of McNary Dam on the
same niver and Meridian Dam on the
Willamette River, He planned and ini-
tiasted 2 comprehensive study for the
coordinated development of the Co-
lumbia River System and served as
War Department representative on the
ﬂ-nnt\-iﬁt Power Administration Ad-
visory Board.

Weu Peinl Graduate

Flh"uwilm the cessation of hostli-
ties, Col. Tudor became vice 1
of the Morrison Knudsen Internanonal
Company and went to China where he
conducted a survey of all Chinese rail-
roads and parts south of the Grear
Wall and cngaged in negotiations in-
volving Chinese and American gov-
CImment agencies.

Col. Tudor has retired as a member
of the firm of Seage and Tudor, Con-
sulting Fngincers, presently engaged
n planning a toll bndge across the Co-
lumbia River at The Dalles, Oregon,
and m economic and construction
studics of the McNary Dam on the
Columbia River.

Col. Tudor gradusted from Wese
Point with a BS degree in 1923 and
from Comell Um-
venity with a CE
degree in 1925, He
is a member of the
American  Society
of Civil Engineers
und of the Society
of American Mili-
tary Engineers.

EF. Lavy

« v« Continued an poge 10
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F P o Ct New Highway on Historic Site
. * . r Je In Riverside County Completed

By WILLIS F. JONES, Assistant Highway Engineer

RI‘FERS]DE County recently completed
the construction of a two-lane major
county road on the Federal Aid Sec-
ondary System. The project began in
West Riverside at the junction of “B"”
Sereet and U, 5. Highway 60, known
locally as Mission Boulevard, thence
extended northerly along “B" Street
and Crestmore Road for a distance of
approximately three miles to the north
boundary of Riverside County.

West Riverside is a fast-growing
community with an expanding business
section fronting on both sides of the
four-lane, divided state highway on
Mission Boulevard. It was on the pres-
ent site of West Riverside that Louis
Robidoux settled in 1844 and developed
the first homestead in the Rubidoux
Rancho.

The ranch house was an adobe strue-
ture on the north side of Mission Bou-
levard. Here, before the settlement of
Riverside in 1870, was centered the
social, commercial, and military activ-
ity of those early days in this section
of Southern California. South of the
homestead, across Mission Boulevard
at the end of the streer now called
“Fort Drive," Robidoux erecred what
was probably the first grist mill in the
southern section of the State, Its former
site is now marked by a monument
made of stones taken from the old mlL
It was this grist mill that supplied the
only source of flour for the American
Army in this vicinity during the war
with Mexico and the Civil War, as well
as flour for the Mormon Barttalion
which assisted in the occupation of
Southern California during the war
with Mexico.

First Land Grant

On the south side of Mission Boule-

vard, the U. 8. Government built a

"fﬂrt" i“ 1852 “"hi.ch mmiﬁttd ﬂf a UPPER—AI Fourth Streed, looking mertherly, Old rood wilh 200Joat redis turning fo lefi, CENTER—
; At junchion In West Riverside looking mortherly along the project. LOWER—A} junction In Wert Riverside.

walled enclosure where 200 soldiers looking west along U. S. 60 foward Riverside, Porfion of M, Revbideus in right backgraund
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were stationed for several years to pro-
tect the settlers from the marauding
bands of Indians, This “fort” at one
time was in charge of Captain A. J.
Smith, who larer became one of Grant’s
Generals during the Civil War,

The Jurupa Rancho, of which the
Rubidoux Rancho is a part, was the
first land grant from the Mexican Gov-
ernment i San Bernardino County
which then included whart is now Riv-
erside County, This larger Rancho ex
tended along the rich bottom lands and
the fertile bench lands of the Sant Ana
River, from Colton to Rincon. In time,
some of this large acreage was sub-
divided by private interests, roads were
laid wur, and irrigation lines installed.

In 1892, the County of Riverside
ok over one of these subdivision roads
and buile an improved road along the
route just constructed along “B” Street
and Crestmore Road. Subsequent im-
provements on this route were made
until the present traffic, estimated by
the county as 1,500 vehicles per day,
with the mereased weight of loads
made the I'I-I'ES’E‘HT IIII!PI"“E“'IL'“T NnewCes-
sary.

Hoawy Truck Traffic

The southerly section of the project
traverses irrigated lands largely sub-
divided into 10-acre traces. The trock-
ing of farm and dairy products from
these tracts contributed to this in-
creased traffic. Adjacent to the north-
erly pornon of the project are severdl
commercial gravel plants and a large
cement plant and the transport of the
products of these plants in heavy in-
dustrial equipment, has required the
construction of a heavier and wider
tvpe of pavement. This route also is an
mmportant north and south connection
berween L. 5. Highways 60, 70-99, and
6y,

The improvement was 2.9 miles n
length. A 22-foot Portland cement con
crete pavement, with two 8-foor plant-
mixed shoulders, was constructed for
1.7 miles. Improvement of the remain-
ing distance consisted of resurfacing
an existing 20-foot concrete pavement
with two inches of plant-mix surfacing
and two 9-foot plant-mixed shoulders.

On Creslmors Road, looking nartherly foword spur frack crossing. O revarse curves
an lelt end behind free an right

The satsfactory conclusion of this
cooperative project was indicared in a
letrer from AL . Keith, County Sar-
vevor of Riverside Counry, to the De-
partment in which he wrute, "We are
proud of this improvement to one of
our major county highways and wish
to express our appreciation for the
assistance and whole-hearted coopera-
tion given this office by vour depart-
ment n carrying out our part in this
improvement.”

The contract was constructed by
E. L. Yeager of Riverside at a cost of

approximarely §117,000 exclusive of
engineering. The contractor com-
menced work on March 19, 1947 and
all work was completed on August
15th,

['he construction was under the sup-
ervision of Clvde V. Kane, District
Construction Engineer, ]J. M. Cowgll
was Resident Enginecr, and Riverside
County was represented on the con-
tract by Deputy County Surveyor C
[. Waolsey. The design and plans were
prepared under the supervision of A, C.
Keith, County Survevor,

Loaking northerly teward grode crossing of Unios Pedific Rallrood's Crestmors branch
Old rood an leff
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Hydrauger Method

Stabilizing Earth Slopes
Through Installation of
Horizontal Drains

By THOS. E. STANTON, Materials and Research Engineer

This paper, prepared by Mr. Thomas E. Stanton, Materials and Research Engineer of the State Division of Highways,
will be read at the forthcoming Second International Conference on Soil Mechanics in The Hogue, Netherlands

C{JNSTRUIITIDN and maintenance of
highways in hilly and mountainous
regions is frequently complicated by
the activity of old landslides and by the
development of new mass ground
movements in unstable material during
and following construction,

The presence of ground water is the
most important factor influencing the
development of slides and embankment
slipouts. Subsurface water reduces the
stability of cut slopes and foundations
under embankments through saturation
of the soil, thereby diminishing the
shear resistance, and thus reducing the
stability.

The weight of the ground mass con-
stitutes a driving force rending ro in-
duce slide movements, particularly
where hydrostatic pressures are in-
duced in impounded ground warer,
thereby adding to the driving force.
The earth masses often contain strata
of plastic marterial with an unfavorable
dip. Lubrication of this plastic material
by subsurface water may result in slid-
ing along such a zone, The stratum or
zone along which the sliding occurs is
described as a “slip-plane.”

Corroctive Treatment

When unstable areas cannot be
avoided the structural design of the
highway embodies the necessary cor-
rective treatment. Embankment foun-
dations may be stabilized by draimage
trenches, vertical sand drains, or pervi-
ous blankets, and cur slopes may be
stabilized by benching, slope flattening
or unloading. However, wﬁcre shipouts
of previously constructed emg:anka
ments or cut slopes occur sub-drainage
of the slide mass is more difficult, Exea-
vation of drainage trenches through
slipouts is usually very costly and ex-
perience shows that decp cut-off
trenches above the slipout are often not
effective. Slides in roadway cuts are
also frequently costly to correct by the
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usual method of unloading and slope
flattening.

In recognition of the need for some
more economical and effective method
of stabilizing landslides through sub-
drainage the California Division of
Highways in 1939 undertook to cor-
rect such conditions through the instal-
lation of perforated metal pipe drains
in horizontal or slightly incEned holes.
“Hydrauger” equipment was adopted
for drilling the holes and is still being
used, although numerous improve-
ments have been developed in both the
procedure and equipment. In general,
the tentative locations, lengths, and re-
quired number of drains are deter-
mined by a preliminary investigation
consisting of vertical test borings and a
geological survey, The final locations
and lengths of drains are determined by
conditions encountered during the
installation.

Many Drains Installed

Since the first horizoneal drain trear-
ment of unstable areas in 1939, a total
of 53 slides and slipouts on the Stare
Highway Svstem have been treated in
this manner. Approximately 1,150 hori-
zontal drains have been installed with
six state-owned hydrauger machines,
the total length of drains aggregating
over 130,000 lineal feer. The horizontal
drain installations are functioning sat-
isfacrorily with very little maintenance
and, in general have proven very effec-
tive in stabilizing the treated areas, al-
though occasional cleaning of the first
15 to 20 feer of the drains has been
required in some cases to remove mat-
ted root growth entering through the

erforations. In futore installations
it is planned ro substitute solid pipe for
the perforated pipe in portions of the
drains near the surface where root
growth can be anticipated.

As a result of eight years’ experience
with this method of treating unstable

areas, a general procedure has been de-
veloped. When a slide or slipout oe-
curs, a preliminary investigation is
made including foundation studies with
vertical test borings and a geological
survey to determine the structural
composition of the mass and the cause,
extent and direction of the movement.
When the investigation indicates that
improved surface drainage facilities
alone will not eliminate the disruptive
effects of subsurface water without
large scale excavation of drainage
trenches, unloading or slope flattening,
the installation of horizontal drains is
usually adopred as the most economical
method of correction.

Tentative locations, lengths and
number of drains required to drain the
area effectively are estimated during
the preliminary investigation of the
rrobablc ground water table, permea-
ility of the material to be drained and
location of water bearing strata sup-
plying the reservoirs of impounded
ground water, The final locations and
lengths of drains are determined by
conditions encountered as the job pro-
gresses,

Experience has shown that a modi-
fied procedure, utilizing vertical sand
drains in conjunction with the hori-
zontal drains, is very effective for
draining highly stratificd areas com-

osed of flar lying sedimentary depos-
its interbedded with plastic clay, The
vertical drains perforate the imperme-
able clay layers, releasing ground water
from the upper portions of the mass to
the horizontal drains.

Method of Installation

The horizontal drainage treatment of
slides and slipouts by the hydrauger
method is conducted by a traveling
drill crew assisted by men from the
local District Maintenance Stations, All
of the equipment normally required for
the work is carried by the traveling

(January-February, 1948) California Highways and Public Works
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TYPICAL SET-UP FOR DRILLING HORIZONTAL DRAINS

e
crew, with the exception of the per-  and volume of air and water required  inches and 3 inches, The volume of
forated metal pipe which is stockpiled by the units and the distance trans-  warer and air used per drilling unit var-
at convenient locations throughout the  mitted, normally varies berween 11 ies with different types of material and
State,

The first u])cr:l.‘iun consists of clear- Hydrowgar in drilling position at Gropevine siide

ing or benching to accommodate the
drill equipment at the tentative loca-
tions proposed as outlets for the drains,
and establishing water and compressed
air supply to the hydrauger units which
utilize air motors for power and water
for washing the hole and cooling the
bit. Whenever possible, local water
from springs, small streams, erc., 15 unil-
ized, but on some occasions it is neces-
sary to haul water in tank trucks.

An air compressor and water tank
are placed ar convenient locations, and
pipe lines of the proper size are laid to
the job site with take-offs ar the pro-
posed drilling locations. The size of

pipe which is dependent on the pressure

California Highways and Public Works (Jenvary-February, 1948 7



formacions which may be encountered,
and air consumption is also affected by
the elevation above sea level at which
the units are operated. On the average
job, a 120 c.f. compressor is used per
unit and 4,000 gallons of warter is con-
sumed in 8 hours.

After the air and water supply lines
have been constructed, the track is set
up ar the proposed location and ad-
justed for the proper slope and direc-
tion of the hole. The hydrauger is then
placed on the track, connected to the
water and air lines with flexible rubber
hoses, and the drilling started.

Drilling Process

A 4-inch auger type bit is started in
the hole, and water is pumped through
the hollow Diamond Drill “A” rod as
the air motor revolves the drill in a
clockwise direction. The bit is then ad-
vanced into the hole hy a ratchet de-
vice mounted on’ the air motor frame,
Additonal drill rods, in §-foot lengrhs,
are added as the drilling proceeds,

When the desired depth of hole has
been reached, the drill rod 1s backed
our and the hole is ready for the in-

HORIZONTAL DRAIN INSTALLATION
CUESTA GRADE

stallation of the perforated casing. The
air motor 15 replaced by a ratchet tyﬁe
jack, and rhe casing is jacked into the

F'wa units drilling of Cuesta Grade

(lanuary-February, 1948) California Highways and Public Works
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hole. The sections of 2-inch perforated
mictal pipe, used for casing the holes,
are approximately 21 feet in length,
They are burt-welded, as the casing
operation proceeds, to form a continu-
ous drain for the entire length of the
hole. The casing, which is perforated
un three-quarter points, is usually in-
stalled with the perforations placed up
in order to carry seepage water past
cracks and fissures in the slide area:
however, throngh sandy strata ir is of-
ten advantageous to place the perfora-
tions down to prevent silting and
blacking of the dram.

Changes in Technigue

When all of the dalling and casing
operations have been complered, the
individual drains are tied into a larger
common drain, and led w culverts or
other disposal areas our of the slide
area.

Since the first horizontal drainage
svstem was installed in 1939 numerous
changes in the drilling rechnigque have

been made. New drilling tools have
been evolved for work in different
types of formations, and orher changes

Drilling alide af Comp Cojon with hydravger

California Highways and Public Works (January-February, 1948




are contemplated as the necessity arises.
In the original outfic the hole was
drilled with a 2%-inch pilot bit fol-
lowed by a 4-inch reamer. Experience
showed that the holes could be drilled
with less difficuley by substituting a
4inch auger bir for the pilor, and
eliminating the cumbersome reamers,
which often wedge in a hole constric-
ted by movement of the unstable mass.
A set of reamers is still carried as stand-
ard equipment, burt are used only where
a hole greater than 4 inches in diamerer
s desired.

Avger Bit Improved

The standard 4-inch auger bit has
been greatly improved by installing a
carbaloy insert in the lead point, and
by facing the Shﬂll: cutting edges with
tube borium or other hard facing ma-
terials, Hard, dry, clayey shales and
soft sandstones, which stopped the
older type bit, are easily dnlled with
the improved bit.

Special rock-type auger bits with
seven carbaloy insets in the lead and
cutting surfaces of the bit are being
used for drilling in shale, sandstone and
partially decomposed granite.

At Camp Tejon in Kern County,
three holes were recently drilled in
partially decomposed granite with this
special rock bit, to an average depth
of 122 feet. Several years earlier when
this same slide area was drilled with
the older type bit. the greatest depth
attained was 80 feet.

Hard Rock Drilling

The presence of hard float rock and
conglomerate in some slide areas has
seriously handicapped drilling opera-
rions when using any of the auger type
bits. Recently, this departmentr ac-
quired several standard diamond bits
and core barrels for use in conjunction
with the “Hydrauger” equipment for
drilling through hard rock.

Experimental  drilling  with  this
aqui]pment has shown very satisfactory
results although the unit cost for core
drilling is considerably higher than
when auger bits are used, as the tools
must be withdrawn each time a 10-foor
core is taken. Therefore, the horizontal
holes are usually started using the auger
bit and when hard rock is encountered,
the diamond bit .and core barrel are
substituted for the auger bit. After cut-
ting through the rock and pulling the
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core, the drilling is resumed with the
auger bit.

A modified fish-tail type bit has been
used oceasionally in sandstone and shale
strata. Although this type of bit cuts
fairly fast, directional control is diffi-
cult for any considerable length, and
the use of this type bit for the enrire
length of the hole has not been satis-
factory.

Active Slide Areas

As most of the locations where hori-
zontal drains are installed are in active
slide areas where the ground is in a
saturated, unstable condition, some dif-
ficulty has been encountered in casing
the holes after they have been drilled.
By using a folding-type bit and a
double track set-up, it is often possible
to drill and case the holes in one opera-
tion. The drill rod is run through the
2-inch perforated casing with a 4-inch
folding bit immediately ahead of the
end of the casing. The drill and casing
are moved ahead together to the re-
quired depth of hole. The drill rod is
then backed out, collapsing or folding
the bit and drawing it out through the
casing.

In some localities, firm material is
encountered at the start of the hole
with saturated free-running sand or
silt layers near the end of the hole,
When this condition is mer, the prac-
tice has been to jack the casing as far

Flaw frem horizoatal drain in Cloverdale slide of rate of six thousand gailans par hour

as possible and then to jet through the
sand layer.

One of the greatest difficulties thar
we have had installing horizontal drains
has been in holes where loose rock or
broken shale strata have been inter-
cepted. The loose rock falls into the
ho?e, and due to the action of the bit,
the rock is rolled around in the hole
and not drilled. Under such condirons
extreme care is necessary to keep the
drilled hole straight, and in order to
install the perforated casing the loose
rock must be removed from the hole.
Working in this type of material is
difficult and often costly, but it is be-
lieved that much of the trouble could
be eliminated by circulating a heavy
mud under pressure through the hole

instead of water, as is normally done.

Chief Engineer

Continved fram page 3 ...
Office Space Leased

Purcell requested and received ap-
proval of the Department of Finance to
lease from the Secretary of the Army
approximately 6,531 square feet of floor
space on the fifth floor of the Call
Building, 74 New Montgomery St., San
Francisco, which was occupied by the
newly created division January 12th.
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Freeway

Projects

Their Known Effect on the Value
Of Adjacent Land in California

This is the second instollment of o poper read by Frank C. Baltour, Chief Right of Way Agent, California Division of
Highways, before the Right of Way Committee of the American Association of State Highway Officials af the thirty-third
annual meeting of the ossociation In New Yark City.

St-mun-mﬂa in Los Angeles city and
county, perhaps because of the very
outstanding and advanced views of the
City Planning Commission and the
County Regional Planning Commis-
sion, have gone further with their Plam&
of subdividing acreage withour permit-
ting access from properties abutting
upon the main arterial to the through
lunes of traffic than any other section
of the west. In Los Angeles city and
county yvou will find a very large
amount of mileage on main arterials
where the abutting property has no
right of access to the through lanes of
traffic.

Typical examples are Sepulveda Bou-
levard. (See pbotographbs T and § show-
ing the fromt view of the same proper-
ties.) (Sepulveda Boulevard will soon
be converted into a freeway.)

Other typical examples of the sub-
divider himself barring access from the
abutting property to the through lanes

of traffic are along Ventura Boulevard
in the San Fernando Valley secuon of
the City of Los Angeles. (See photo-
graph No, § showing a very bigh type
af residential development alang the
outer bighway imemediately adjacent to
the through lanes of traffic.) My inves-
tigation discloses that the front foor
value of lots fronting on this outer
highway is a little over double the value
of lots on the next paralleling cross
sirect,

A further example is Long Beach
Boulevard where the subdividers n
cooperation with the planning com-
mission, are developing all residential
properties for many miles on an outer
highway. The main arterial will shortly
be converted into a muolople-lane di-
vided highway and because of the fore-
sight of the subdividers, this develop-
ment automatically becomes a hmited
freeway, with the abutting owners hav-
ing access to the through lanes of tratfic

Subdivision oleng Sepulveda Bovlevard in Los Angeles County

only at intersecting cross streers, Here
agrain an investigation discloses that on
these very modern type residenrial de-
velopments the lots fronting on the
outer, highway have a very much
higher front foor value than do the lots
on the next paralleling street. (See pho-
tographs 10 and 11.)

Along Crenshaw Boulevard in the
City of Los Angeles (See pbotagraph
12) we again find a long section of
highway where the sobdivider on his
own initiative creared a limited free-
way, and in this case mulrple residence
front foor values on the outer highway
are three and four rimes the front foor
values of los zoned for Inultiph‘.‘ resi-
dential development un the next paral-
leling streer,

Foothill Bewlevard

Along our State Highway Route 9
identified as Foothill Boulevard be-
tween the cites of Pasadena and Arca-

California Highways and Public Works (Jonuary-February, 1948)
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This iy ot view of subdivador sechion thawn in phofograph Mo, 7

din, there are two major subdivision
projects, one the Haskell Fsrate, con-
taining several hundred acres, with ap-
proximately a mile and a half of front-
age, with only rwo entrances to the

through lanes of traffic, these ar existing
intersecting crossroads. The other, one
of the finest suburban subdivisions in
all of Southern California, known as
Santa Anita Oaks, consisting of several

thousand lots with appe r.unm[e]lr 215
miles of frontage on the state highway.

In this case the subdivider provided
an outer highway along a portion of the
distance and on the remaining portion

Venture Boulevard, U. 5. 100, in vicinity of Yolley Visto Bovlevard
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of the subdivision the corner lots frome
on the state highway and the ntersect-
ing cruss street, with the purchaser of
such a cormer lot having no nghr of
access to the through lanes of raffic.
Where the lots front on the outer high-
way the lot owner travels along such
outer highway o the next infersecting
cruss sireet at the point where it inrer-
sects the state highway for ingress and
egress to the through lanes of traffic.
The access rights were granted to the
public by the subdivider at the time
the Board of Supervisors of Los An-
geles County accepted the tract subdi-

substantial profit on his investment in the
outer highway, The same is true of residen-
tial subdivisions whore the first fier of lots
back up to the main highway.

Limited Fresway

We now come to the limited free-
way, and | wish to first briefly touch
on the limited freeway along entirely
new abgnment. In this case our attor-
nevs have ruled that under the Califor-
nis Freeway Law and with 2 resolonon
having been fint passed by the Cali-
fornia Highway Commassion declaning
such new traffic facility to be a free-

cel and sell it o one of the adjoining
OWNEers.

In Californta we have followed this
latter procedure in 3 number of in-
stances and any financial loss to the
taxpaver because of our success in elim-
mnanng an ing into the through
lanes of mﬂ?:n has been too negligible
o mention. OFf course, in those cases
where we allow an opening from the
through lanes of traffic o the land-
locked parcel, this parcel would then
for the purpose of our discussion be in
the same category as any parcel along
an cxisting conventional type of high-
way ‘that & being converted into a

logting west olpag Maschevies Acenve of liurton Aveswe. ir socthesst Lo Angele:

visson, along with the dedicaton of
subdivision streets 2 public roads.
Frankly, | know of no cose clong sev-
eral hundred miles of Stote Highwoy in
Caolifornio where market volue hos depre-
cigted becoure the subdivider hos con-
structed his own outer highwoy and there-
fore resiricted occem from the obutfing
property to the through lanes of troffic,
or becouse the subdivider hos bocked the
first tier of lots up 1o the main arteriol and
dedicoted the occess rights, thus prohibir-
ing occems from the abutting loty 1o the
through lanes of traffic. On the other hand,
| have given you numerous coses where
the subdivider becouse of construction of
the outer highway has, as o result of the
enhanced morket volue of the lots front-

ing on such outer highway, realized a very

way, the abutting property owner has
no right of access to the through lanes
of traffic. It will be obviows thar n
most cascs the property owner has all
of the facilities for ingres and egress
from the exsung system of streets and
roads that he enjoyved previous to the
acquisition of right of way for the new
limired freeway facility.

There are. however, some isolated
cases where the severed partion of the
property may perhaps be landlocked
because of the taking of access, and in
the case of a landlocked el we must
determine whether we will allow an
opening from the through lanes of traf-
fic for ingress and egress or whether
we will acquire the entire severed par-

California Highways and Public Works (Janvary-February, 1948)

limited freeway, insufar as the damage
because of taking of acces s con-
cerned,

It must abso be kept 1n eind that in
discussing our subject as it pertains o
limited freeways slong new alignment,
it 15 obvious that the affected property
owner i entitled o the fair marker
valoe of the land taken and the fair
market value of severance, if any, to the
remaining property; and that the mking
of access nghts would be considered as
an clement of severance damage.

We should, however, be careful in
considering the elements that go w
make up the severance damage to
which the v owner is entitled,
thar we do not find ourselves allowing
a cermain compensation for the sever-



ance damage thart is created because of
the construction of the improvement
in the manner proposed, and then again
allowing the same damage hecause of
the fact we are taking the access rights.
Also we must be careful that we do not
in our own minds become confused and
allow additional damages for the mking
of the access rights when in reality the
taking of such rights has only created
an inconvenience because of circuity

Nevertheless, the rty owner with
whom we are concerned enjoys a defi-
nite enhanced market value to his prop-
erty because of the location of chis new
limited freeway facility, and we are
supplying this property owner not only
with a new highway facility butr a
super-safe facility supplying a rapid
means of transportation from his par-
ticular piece of property in both direc-
rions to marker centers.

Mag.gn Sirip . _

0
%
il SRR e T
o
>, % e Lo
S Hririin,
= cv L Paved ares
IE:P for parking
-
* ! Ovier Hrghway
.
=== LIMITED FREEWAY R e S e
-

mitting rthe owner to travel o his source
of supply and outlet for his products,
with a maximum safety and speed.

In case the highest and best use of
the prc » 15 for industrial purposes
whether already developed or poten-
tal industrial development property,
the modern trend in the operation of
manufacturing plants should be studied
carefully as you will find thar the de-
veloper wants to limic insofar as possible

 Residpnce

O ripe

&

of travel to get from the one portion of
the property to the severed portion.

A number of acrual sales that have
tuken place along limited freewavs on
new alignment where limited freeways
have been constructed in California,
have convinced me rhat the mking of
access rights on this type of an im-
provement represents practically no
addicional element of damage over and
above the normal severance damage
that the property owner would suffer.

Enhanced Morket Value

On the other hand, in practically
every case a verv definite benefic ac-
crues to the propery, although 1 again
concede it may be a general benefir.

14

Exhibit A"

Before we can clearly understand the
effect of freeway development on ad-
jacent land values in California, or in
any other state, we should study each
affected property ro determine its high-
estand best use. Obviously if the highest
and best use is for agricultural purposes,
the taking of access rights will have no
effect wharsover upon the productivity
of the farm and 1 conrend that the in-
convenience in operation results from
severance damage which would exise if
we did not take the access rights.

1t follows that the taking of the access
rights from farm property represents
only an inconvenience in operation
which is far offset by the improved
traffic facility we are supplying; per-

the number of access facilities from the
system of strects and roads to the manu-
facturing plant.

We are merely legally enforcing a
limitation that the modern industrial
plant places upon its property because
the owner has discovered the advan-
tages of limitation of access in added
safety, security, and reduction of out-
side influences thereby greatly reduc-
ing the plant policing problem.

As a marter of fact, | ean cite to you
many modern industrial subdivisions
where the subdivision streets are pur-
posely laid out as cul-de-sacs leading
out from a secondary street with access
to the adjacent arterial limited to per-
haps only two points, although there

(January-February, 1948) California Highways and Public Works
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Llooking rlu.flﬁ olong outer Mighwoy adjocent fo Leng Beuch Boulevard af 4dth St in North Long Beoch

may be 20 or more industrial plants in
the subdivision, with several thousand
employees.

If the highest and best use of the
property with which we are concerned
15 residential subdivision or roadside
business development, we should deter-
mine the most practical manner in
which it can be developed withour ac-
cess to the through lanes of rreaffic, or

with tight limitations on the means of
aceess to the through lanes of rraffic;
and wich this thought in mind, I am sub-
mirring several rough sketches showing
ways of development with tight access
control which in my opinion supply
adequate ngress and egress facilities
withour depreciating rhe market value
of the property. An excellent example
of this type of development i the Ford

Foundation Housing Progect ar Dear-
barn.,

Upon reference o Exhibit A you see
an outer highway with proper bulb
design taking off from the county road
at a point 50 to 100 feet From the inter-
section of the county road and freewa;
right of way line and extending for a
reasonable distance to a termini on the

« v+ Continued on poge 39

Loaking morth on Crenshaw Boulevard, Lelmort Park, Los Angeles

(2
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| n novd tlo n New Devices on Paver Conceived
By California Highway Engineers

By EARL WITHYCOMBE, Construction Engineer

SBME piFpicuLty is usually experi-
enced in maintaining a true line 1o the
spread on nearly every surfacing job
where the Adnun Paver is used for the
first time, On the project on U. S. 466
between 12 miles east of Mojave and
Muroe, Kern County, the Adnun was
giving excellent results except that the
operator could not control the spread
to any uniformity of alignment with
the machine as it was equipped. Resi-
dent Engineer (. G. Gates, in coopera-
aon with the contractor, Basich Broth-
ers, worked out means of overcoming
this difficulty that will be of value to
anyone clse using the same type of
cOuipment.

The usual chalk line stretched along
the shoulder was insufficient in itself as
a guide to the operator, and a 3-inch x
3-inch x 12-foot length of 1 -inch angle
iron was welded to the frame of the
paver on the operator's side, so thar it
projected about 6 feet beyond the front
wheels, To this was welded another
section of angle, back to back, to give
rgidity. An adjustable rod with set
screw was firted through a pipe guide
at the forward end of the channel pro-
jecting out over the shoulder and a
vertical pointer suspended from the
end from which to measure position
from the previously strerched chalk
line.

Difficulty was expenienced in prop-
erly sporting variable width trucks,
Some were so wide that there was litele
clearance between the rear tires of the
truck and the steering wheels of the
Adnun. To remedy this a stick with a
weighted string was fastened to the
front bumper of the truck from a
previously placed mark each time it
hacked into the paver. With some ex-

UPPER—Looking down on stesring guide
from opwrolor's seol. CENTER—Side
viaw of paver, showing deesing gulde, >
LOWER—Stenring guide For frocks.
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Jlots for aclustment of sereed

FRONT VIEW (A-A)
(Sereed! in background amitted) PLAN
Jlofs for verfical adjusiment of shoe
Nose: A calidrated i
Famash screw aqjustmant
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ATTACHMENT

SIOE VIEW

STATE OF CALIFORNIA

DEPARTMENT OF PLBLIC WORKS - DIVISION OF HIGHWAYS
FOR ADNUN PAVER
TO MECHANICALLY FORM LONGITUDINAL JOINT BETWEEN ASPHALT PAVING STRIPS

perience on the part of the truck driver
this could later be discontinued without
experiencing any difficulty.

On this project, as with nearly every
other paving job where self-propelled
spreading and finishing equipment s
used, it was found desirable to chain
each truck to the paver with a single
chain hooked to the front bumper of
the truck,

A mechanical means of forming the
longirudinal joint between adjoining
strips of asphale concrete paving has
also been developed on a contract on
the Bayshore Freeway from Colma
Creck in South San Francisco o Broad-
way in Burlingame by the combined
effores of the contractor, Macco {:nrp.
& Morrison-Knudsen Co., and the Resi-
dent Engineer, H. A. Simard.

The device climinates the necessity
of hand raking, It is atrractive to the
contractor from the cost standpaoint

and to the engincer because of uni-
formity in results. The attached sketch
and pictures of the device are sufficient
guide to comstruct and install it on any

ioh, The device was d:velupﬁd for the
Adnun Paver, but it is believed it can be
adapted o any type of self propelled
finishing machine,

Langitudinal jeint thaper ottachment
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Pavement Design

Effect on It of Inherent Volume
Change Characteristics of P. C. C.

By N. C. McCORKLE, Assistant Engineer, Surveys and Plans

Plﬂ'ﬁll‘:llﬁ tell us pracuically all mar-
ter changes volume with vanations in

and Portland cement con-
crete is no ion to the rule. Fur-
thermore it has been ascertained thar
concrere also changes volume n re-
sponse to variations in moisture con-
tent. Thus a concrere pavement is not
LWPJC(EI_V.IMHHMHH‘EMSHPPEBE.
but is instead constantly changing vol-
ume and shape in response to differ-

€nces in fem ure and moisture con-
tent, mngi'lf:rta;[lnwing viriations in
armospheric conditions. It is the pur-

of this paper to discuss the
mnfluence of the foregoing described
behavior on the design of Portland
cement concrete pavements.

Goldbeck ** found that concrete
shrinks as much as .05 percent upon
loss of moisture but being unable to
detect a shortening of pavement slabs
concluded that the damp subgrade sup-
plied enough to make up for surface
evaporation, Hatt's* studies verify
Goldbeck's findings relative to toral
shrinkage but he was also able to meas-
ure a shrinkage of .02 ent in pave-
ment slabs subjected o controlled con-
dirions. Measurements by the Califor-
nia Division of Highways?® of weak-
ened planc joint openings in a mile long
section not provided with space for
expansion disclosed an average shore-
ening after correcting for temperature
of 0039 percent in concrete paving
slabs two vears of age. Some indeter-
minate ion of this shortening may
have been due to plastic flow since the
concrete doubtless experienced rela-
tively high compressive stress duning
periods of hot weather.

Subgrode Moisture
Inssmuch as Hatt completely dried
the subgrade by artificial means it seems
ble that the shrinkage he found
15 considerably in excess of that to be
ed in normal conditions. Our
studies * indicate damp subgrade to be

* References to figures In supesscript are o be
found on page 39,
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the rule even at the end of the drv
SCASAHL.

On the other hand Teller * reports
1 gradual increase in the leagth of a
40-foor test section totaling one
intm:hausmdur:rapcrk:dufm:
years. The growth reported is -
ently from slab length afrer mﬁﬁixn-
tion, and since there is some evidence
that concrete experiences a slighe de-
crease in volume during the transivon
from a plastic to a solid state the
sibility of an overall net decrease in
dimension in even this instance is not
ruled out. The preponderance of evi-
dence seems to indicate thar in the ab-
sence of reactive aggregate, paving
slabs tend to decrease cslfinywtiyp from
their cast dimensions,

Seusonol Varlations

Teller,” the California Division of
Highways," et al, have found thar sea-
sonal variations in the average tempera-
tre of pavement slabs frequently
reach 70 degrees and thar daily fuetua-
rions may exceed 30 degrees F. (See
Fig. 1 for typical exanple.) It is not
custamary and probably not feasible to
schedule paving operations to insure
solidification at minimum temperatare
and at least a tendency toward periodic
contraction from the cast dimensions
of pavement shabs could be anticipared
even if shonkage from loss of mosture
were preventable.

It can be casily demonstrated thar a
temperature drop of only 16 degrees
or so below that prevailing at the tme
of solidification would break a mono-
lithic slab into units of 3 length de-

Fmding rincipally on the amount of
rictional resistance offered by the sub-
grade even if no ether destructve
forces were acting. This was such an
obvious explanation for the trouble-
some transverse cracking that was de-
veloping in long paving slabs, that early
engineers called the weakened plane
joints introduced for crack control
“Contraction Joints.”" Unfortunately,
the nume persists even though it has

long since been demonstrated that axial
siresses are normally 2 mimor factor in
transverse cracking.*

Moisture Variation:

Several investigators have shown that
varetions in moisture and
condinons are almost invariably
through the vertical dimension of the
slab and thar the of the shab is
mrraom\dln' ly affected. Hatr® re-
ported an u]:\grd.rdcuriingnfshbm—
ners of .20 inch due to differential
muaisture. This behavior was confirmed
by Teller ! and further substantiated
by profilometer measurements ob-
rained by Galloway.®

Profilograph records of a considera-
ble mileage of concrete pavements scar-
tered throughout California show that
the majority of slabs present a slightly
concave upward profile, (See Figure
2.} Incidentally, the amount of curling
in some slabs exceeds the theoretical
maximum actributable to the combined
temperature and moisture differential
by a wide margin and it appears thar
some exterior influence, presumably
differential volume change and /or dis-
placement of the subgrade, is also a
vontributing factor in this behavior.

Fluctuation in Temperoturs

The daily fluctuation in temperature
in rﬂptm W ic condicons
is usually accompanied by a reversal in
gradient though the slab and moisture
f.‘l.l.d'lﬁ is accordingly alternately aug-
mented and opposed by temperature
curling. Westergaard ¥ concluded that
stresses from temperature curling often
reach magnitudes sufficient o develop
transverse cracks at intervals of from
15 o 25 feet in unreinforced pavement
shabs. The tendency for a majonity of
pavements laid with planned joints at
30 feet or over to subsequently suffer
rransverse cracking at intervals approx-
imating this order seems ample verifi-
cation of this theory even though the
behavior is not invariable.

(January-February, 1948) California Highways and Public Works
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The conclusion seams Inescapable that
an unreinforced povemeni composed of
Portland cement concrete as commonly
manufactured and of a thickness deter-
mined by customary load carrying re-
guirements will have joints whether con-
templated in the design or not, If planned
joints are not provided ot relatively fre-
quent intervals then sufficent unplanned
fractures will outomatically occur to re-
lieve the stresses that normally eccumulate
subsequent to solidificotion. It appears
that these initial froctures are not the re-
sult of compressive stress but are chiefiy
due to flexural stresses set up by molsture
ond temperature curling; less aften as the
consequence of direct tension induced by
frictional resistance of valume change.

Joint Faulting

It is self evident thar the presence of
joints destrovs the continuity of struc-
ture and it follows that the effect of a
given load varies with the point of
application, ie., the maximum deflec-
tion of a slab under edge loading either
dynamically or statically applied is
normally much greater than that re-
sulting from a similar load imposed in
the interior area.® Furthermore, unless
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some adequate provision is made for
the transfer of shearing stresses be-
tween adjoining slabs, rolling loads
seem to deflect the leading edge of the
approaching slab a greater amount than
the contiguous edge probably due to
the greater velocity at which the de-
flection rakes place. Experience has
shown that on any but a strong, rigid,
erosion resistant base this can be de-
pended upon to ultimately develop the
now familiar and much discussed joint
faulting or “stepoff.”

Joint Openings

Where the spacing of joints is at in-
tervals of from 15 to 20 feet the open-
ing from shrinkage or contraction
alone seems to be of a small enough
order to permit reliance upon aggre-
gate interlock for load transfer if fur-
ther opening can be prevented. The
factor of safety is slight however as it
has been definitely shown that the load
transfer capabilities of aggregate inter-

lock decrease sharply with a small
opening of the joint.” Obviously the
efi}:ﬁnation of space for expansion will
keep cracks or weakened plane joint
openings to a minimum and thus insure
more reliable performance of their load
transfer functions.

Between about 1915 and 1930 many
hundreds of miles of concrete pave-
ments were constructed in the U. S, A.
withour expansion joints. While some
of these have shown no evidence of
distress attributable to this omission,
others have buckled or “blown up”
manifestly as a resulr of excessive com-
pressive stresses.

Expansion Theories

While the literature contains only
meager references to this phenomenon
it appears that early engineers quite
generally accepted the obvious but sup-
erficial conclusion that the expansion
forces generated by high temperature
alone were responsible and searched no

further for an explanation. Of recent
vears enough additional information
has been obrained concerning the vol-
ume change characteristics of concrete
and the temperature ranges likely to be
experienced in a pavement to show that
other imlmrmnt factors must be in-
volved. Unfortunately, the identity of
the additional facrors is largely conjec-
tural, Certainly reactive aggregate is a
major element in some instances.

Sheets ' offers the plausible explana-
tion that the infiltration of extraneous
incompressible material into cracks and
weakened plane joints during periods
when the pavement is in a contracted
state reduces the space available for
subsequent expansion and submits the
experiences of five states in support of
this view.

The many miles of pavement in the
L. 5. A. constructed without provision
for expansion that have served a long
period of tme without evidencing
signs of distress from expansive forces

Test Section

Comparative Profilograph Records of Concrete Pavement

18 Vil-Ven-79C
Scales

Horizontal - |"= 25"

Vertical - |"= %&°

Near center of North Lane

| 2-19-43 ot 9:50AM,

T — Dummy Joint Spacing — 15 f1.
No Expansion Joints
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are proof that space for expansion is
unnecessary if certain yet to be deter
mimed precautions are observed. In
view of the meager knowledge of the
facrors contributing to the occurrence
of “Blow ups,” it therefore appears pru-
dent to approach any decision to elim-
inate expansion joints with cauotion,
especially if construction i likely 10
be carmied on in cold weather. This is
particularly true in aress that exper-
ence wide temperature ranges.

Povement Peuring

Orher things being equal, a pavement
poured monolithically could be ex-
r-rcted to develop fewer breaks in
ongitudinal continuity than one pro-
vided with properly designed weak-
ened plane joints sufficiently numerous
to insure against intermediate cracking.
This is becnuse conerete is of variable
strength and crack control must be
based upon the capabilities of the por-
tions with the least resistance to erack-
ing. Since joinrs are undesirable for a
number of obvious reasons any accep-
table means to reduce their numbers
represents improvement and it mighe
appear that monolithic construenion
comes in this category.

Experience has disclosed a serious
obyjection to this design in the tendency
for unplanned transverse cracks w
“crowfoot,” that is, for the inital crack
to run out ot 4 skew leaving a weak
corner to be subsequently detached by
the passage of heavy loads.

Another objection more concerned
with sesthencs than with sowcrorl
adequacy is the unsightliness of ran-
dom eracking. This would be some-
what les of an objecthon if sealing
could be omitted or accomplished wich
materials offering less contrast in colar
than those commonly in use.

Spalling Problems

Furthermore, under certain condi-
tons the natural crack interval mayv be
so great that the opening due to shrink-
age and contraction will be of sufficient
magnitude that aggregate interlock
cannot be depended upon for load
transfer. Serious spalling may also de-
velop as a consequence of the relatvely
large slab end movements common to
long joint spacing. Cracks occurring
near the cmﬂ of long slabs unrelieved
by expansion joints are particularly
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vulnerable and in such cases the spalhng
may actually become destructive. (See

accompanying photograph. )

Thus we arrive ar a dilemoma: If we
supply the space for expansion essential
to provide an adequate factor of safery
against [Hrn:n[i.ll brlow ups we reduce
the efficiency of aggregate interlock
for load transfer at weakened plane
joines, Furthermore, a practical and
Lir:penduhlc load transfer device has

Califarnia Highways and Public Works (January-February, 1948)

not vet been developed for use ar ex-
pansion joints. On the other hand, if
we climmate space for :xp-;nsinn we
achieve maximum protection from
joint faulting but at the expense of a
greater lability tw blowups.
California’s current design pr.ict'u:r:
represents a cmuprnmi.w in that space
for expansion may or may not be pro-
vided as rhe climatic condition o he

+ » Continued on poge 39
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A Warmning

By RAYMOND S. J. PIANEZZI

Don't Hastily Buy or Sell Land
Abutting on State Freeways

Assistant Chief Right of Way Agent—Administration

-I:r:-: staTE highway svstems of our
Nation are going through a rapid ex-
pansion period, with Califorma, be-
cause of the enactment of the Collier-
Burns Highway Act by the 1947 Legis-
lature, leading the way.

Many miles of freeway are being
constructed in and through our merro-
politan areas, with several hundred
miles of our main cross-state highways
in rural districts being converred into
limited freewayvs.

Because the public generally is nor as
vet fully informed concerning legalities
involved in freeway construction the

Phefo Mo, 2

FREEWAY

ACCESS RIGHTS RESTRICTED
ON THIS SECTION OF
HIGHWAY

(HFEEMATSER N3 14 EWTRANTE] SNRITARY
EAy B RAN & MIBENSTD BPVICL
703 B WTHETY HWARYSYILLE, CALS
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i PUBLIC NOTICE \\ sccf that shis ot hus been

seganied fat the tasnirustion sl 4 breeway, This mesns that lok

adiacant tn yuch fravsay will mat haey rights af fngress ar egrens

thereish, The purpsie af thin nolice iv to adeine the pubiic tha

purchavery of sdisgant progerties will not be shlw ts devalop the
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right of may bausdanes will be prohisinad

Department of Public Warks
Division of Highways |
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Division of Highways [eels impelled to
reiterate this warmning:

When listing, buying, selling or ap-
praising real estate along the State High-
way System, proceed coutiously. Look,
read, and ask questions,

The Legislature in 1939 enacted the
Freeway Law, which, as set forth in
Section 23.5 of the Streets and High-
ways Code, defines a freeway as “a
highway in respect to which the owners
of abutting lands have no nghts or
easement of access to of from their
aburting lands or in respect ro which
such owners have only limited or re-
stricted right or easement of access,”

The acr authorized the California
Highway Commission and the Depart-
ment of Public Works, Division of
Highways, to designare certain routes
as freeways, to acquire the necessary
rights of way and rights of access from
pri‘lr'ate P['ﬂpfl't}r, and to construct and
maintain such freeways.

The abutting owner under no cir-
cumstances is permitted access from his

property to the through lanes of traffic
along freeways in the metropolitan
areas and all intersecting cross streets
cross the freeway on grade separations.

Frequently one or more ters of lots
fronting on one side of an existing
street or highway are acquired for free-
way development with the existing
streers being urilized for che outer high-
‘l."n-"'.]}"..

Experience has proven that often the
owners of the next tier of lots as well as
community real estate brokers become
optimistic over the possibility of these
lots becoming very valuable because of
highway frontage. This optimism is un-
warranted for the reason thar the next
tier of lots will continue to have the
same means of ingress and egress to the
existing svstemn of local streets and high-
ways and will be permitted access to
the through lanes of traffic of the free-
way only at points designated by the
California Highway Commission.

If you are the owner of such prop-
erty or the prospective buyer of it and
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there is any question in vour mind of its
future value, look along the lot line or
adjacent vantage points and you prob-
ably will find the sign shown in Photo-
graph 1 nailed onto a building or set up
on a stake. If you wish to make certain
whether the lot or lots in which you
are interested will have access to the
freeway, contact the local District
Office of the Division of Highways and
make sure. Don't gamble,

Many miles of the most important
rural state highways already have been
converted into limited freeways and
additional miles are being added almost
daily,

When you see the sign, shown in
Photograph 2, installed along the right
of way line, it should be a warning to
exercise caution. This sign means that
the abutting owner has restricted access
to the through lanes of traffic of the
freeway or may possibly have no right
of access.

v o

Phofa No. 3

If he has been permitted limited ac-
cess vou will find along the right of
way line at the point where such limired
access has been authorized, two 8-inch
square concrete Monuments projecting
from 8 to 10 inches above the ground
and set from 10 to 30 feet apart, On the
inside of rthese monuments where they
face each other will be found a cross
() mark. See Photograph 3.

Keep in mind that no access from the
abutting property to the through lanes of
traffic of the limited freeway is permitted
except between these two markers.

If there is any further question in
yvour mind, carefully check the tite
report or contact the Right of Way
Department at the nearest local office
of the Division of Highways.

This cautious and common sense pro-
cedure on your part will lessen any
possibility of misunderstanding be-
tween buyer and seller, between lessee
and lessor or between borrower and
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X ALCESY TO FREEWAY
ey TEOM PRIVAT N
g DERMITTED ONLY BETWEEN THESE MARKERTY
T

E ROADS

NN 4
Ui e

lendor and, most important of all, will
be a protection to you.

Under the present program of the
California Highway Commission, the
following major cross-state arterials
will be converted into limited freeways
in rural areas and to freeways in metro-

olitan areas as rapidly as financing can
Ke effected:

1. U.S. 99 from the Mexican border
near Calexico to the Oregon
border, via Fl Centro, Red-
lands, Colton, Los Angeles,
Bakersfield, Fresno, Sacra-
mento, Woodland, Red Bluff,
Redding and Dunsmuir,
from the Mexican border w0
Santa Rosa, via San Diego,
Santa Ana, Los Angeles,
Santa Barbara, Salinas, San
Jose, San Francisco and San
Rafael.

from San Francisco to the
Nevada border, via Vallejo,
Fairfield, Sacramento and
Augburn,

2. U.S.1n

3. U.S. 40

... Confinved on page 39

23



Humdn |nterest

Right of Way Agents Find It
As They Go About Their Work

By EARLE R. BUNKER, District Right of Way Agent

ONE OF the sights to sfore af in Amer-
ica is that of houses moving from place to
place . . . . They make no difficulty of
moving dwellings from one part of the
town fo another. Those | saw fraveling
were all of them frame houses, thal is,
built wholly of wood, except the chimneys:
but it is said that brick buildings are some-
times freated in the same manner. The
largest dwelling that | saw in motion was
one containing fwo sfories of four rooms
each; 40 oxen were yoked fo it . ... This
locomotive power was extremely conven-
ient at Cincinnati, as the constant improve-
ments going on there made it offen desir-
able to change a wooden dwelling for one
of brick; and whenever this happened, we
were sure fo see the ex No. 100 of Main
Streef or the ex No. 55 of Second Street
creeping quietly out of town fo take pos-
session of an humble suburban station on
the common above it."

A hundred and twenty vears ago
Mrs. Trollope, an Englishwoman, was
visiting the frontder town of Cincinnari
and wrote this comment. Americans
are still moving houses—in quantities—
witness any growing city or public
improvement. In 1947 in the City of
Fresno, the familiar house-moving
scene was reenacted for a State High-
way Overpass.

The Project

Stare Route 4, better known as U, 5.
99, 15 one of the Naton's heaviest
traveled roads. It enters Fresno from
the south and crosses the Southern
Pacific main line tracks at grade. A
couple blocks farther there is a second
crossing of a branch line. This is the
only grade crossing of main line tracks
on this route between Los Angeles and
Sacramento.

The City of Fresno and the Division
of Highways have been studying this
grade crossing for many years. The
excessive costs of an extended separa-
rion structure through this industrial
area and complicated right of way
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problems, postponed the grade separa-
tion project. In the latter part of 1946,
however, certain federal aid funds be-
came available, dependent on their
commitment by June 30th of 1947,
This condition was the element that
crystallized studies and plans into reali-
Zation.

Surveys had to be made, location and
design chosen, plans drawn, contracts
prepared, advertised and let. Rush, yes,
but overshadowing the feasibility of the
project was the spectre of right of way
clearance. Time can be allotted ro a
survey or a plan, but how can time be
alloteed for a tenant to find a new home
for his family when housing is prac-
tically extiner?

Right of Way Problam

A quick count revealed that there
were 72 families living in 67 houses on
the project. In all, over 230 persons,
There were few vacant lots, Six con-
cerns had storage vards, There was a
fire station with its elaborate signal
set-up, The International Institute, an
eleemosynary enrerprise for forward-
ing citizenship in varied racial units,
was taken. There was a gasoline sta-
tion, grocery store, beer wholesaler,
shoe shop and a combined restaurant
and bar. Last and most important was
the church.

The church was butlt by German
people who had emigrated to Fresno
from Russia. Their ancestors had left
Germany to colonize on the Volga
River at the invitation of Catherine the
Great. Throughout their long sojourn
in Russia their language and customs
were never altered. Quier, industrious
and German, they form a considerable
colony in Fresno with the larger part of
their activities centered in the church
they built in 1914,

The Freie Evangclical Lutheran
Kruez Kirche has a membership of
abour 2,200. Two services a month are
in English, the others are German. Dur-

ing the week it is the center of many
activities. The strucrure is 62 feet wide,
130 feet long, has 35-foot walls, and the
cross-surmounted steeple rises 88 feer
from the sidewalk. The building is
brick, without reinforcing of any kind,
pierced with stained glass windows.
The main chapel, altar and roof are
frame. The full basement contained
Sunday school rooms, kitchen and lava-
tories.

The church, surrounded by the
homes of its members, lay in the path of
the overpass.

The right of way project required 83
parcels, six of them withour improve-
ments. Nearly all were entire takings.
The contractor would be expected to
start construction about August 1,
1947, With bur few exceptions, all
improvements had to be removed be-
fore that time.

The Solution

Associate agents John Steinman and
T. A. Wright were assigned the task,
assisted by junior agents R. A. Berg-
man, Jr., and M. A. Anderson. Mr.
Steinman was given the church, the
institute, and the business properties
east of the railroad, rogether wirh a
few miscellaneous houses and lots, Mr.
Wright took all the other properties.
All hands went to work on the ap-
praisal.

It was decided that normal construc-
tion procedure would call first for the
building of the overpass structure, fol-
lowed later by grading and paving
operatons, This meant that we should
clear that area at once, with priority on
residences. [t was realized, too, that the
clearance must be by sections as the
local house movers would be hopelessly
swamped if all moving were to Ee done
at one time. A time-schedule was ser,
The structure area was to be cleared
by June 15, All other areas were to be
cleared by August 1, except the beer
wholesaler, fire station, bar and the
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UPPER—View southerly fram the church tower during the move. The old foundation wilh pert of the cribbing wsed in the move s ln the Toreground with the ceored

right of way extending beyoad. Once Alled with bulidings, there remoined only the fire stotion an the left with the besr wholesoler just beyond and the bor being

moved when the plefurs wos token, LOWER—View northerly from the church fowsr. In the faregravad warkmen are laying tracki for another move. Nofe the retaining
walls for the Monterey Street overpon thot curves fo the right
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church. The latter was set for clearance
November 1 with the others Sep-
rember 1.

On February 21 the appraisal of the
first unit of 20 parcels was submurred.
Agents Bergman and Anderson con-
tinued the apprasal work, submirting
units 2, 1, and 4 ar monthlv intervals. As
soon a8 the first omit was sobamited,
Agents Wright and Stenman, cach
formfed with a sizcable box of aspann,
Lllmn!m'\'l.i h't'un:t]llﬂ.

The Aiguisitian

For the owners and resadents on the
project, the overpass was added to the
rwo inevitables—death and taxes. Every
miteirview drove home the necessity for
the mmediate consummation of the
sale to the Stare and the vacanon of the
propercy at the earlicst moment. The
owner was made two offers, one, that
the State purchase the entire property
and it be immediately vacared; or two,
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The German Litheran Crosn Cherch itarts an it way jo new iife

that the owner keep the improvements
and move them or sell them to be
moved.

The first property thar Mr. Wrighe
sturted with was improved with a one-
story, fAve-room house, but the base-
ment was partitioned into Two parts,
each housing a family, Nineteen per-
sons! His very next property had a
brick store plus three small frame
houwses. The m one houase
counted 16 people, almast forgetting
“OF Joe, who sleeps in the amc.”
Those two small properties housed
nearly 50 people !

W TELn

Public housing projects and welfare
authorines were comsulted bor abso-
lutely no housing sid could be enlisted.
We had o work our the solunon our-
selves,

Hausing Problem

The natural demand of the ovecu-
pants was thar rthe State ],1rm"rdl: hous-

ing. It was cxplained that that was
impossible. There was no way other
than that they solve their own housing
problem—and speedily. They did! Our
investigation for the apprasal had, of
course, disclosed all propertics in the
vicinity that were listed for sale 25 well
as completed sales. With tius informa-
von, Mr. Wright and Mr. Seeinman on
several occasions were able ™ locate
new hoanes for ulhiihl.'cui farmbes. Saume
doubled up with relatives, others
moved thar improvements o vacant
property, & few mon cd into auto and
resdent on the
project moved without one public pro-
test being regstered. This 100 percent
COGPCraton,

trailer courts, l' Ve

aithough grudgingly
given at nmes, was a5 welcome as it
was unexpecred.

On March 3d the first deol was signed
followed by 16 more that menth, 20 in
April and 50 on. The exodus begon of
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once. Every day saw timbers being placed,
interfering trees felled and dragged fo
one side, houses being raised, houses
rolling down the streefs. By July it seemed
os if a fornado had passed by, leaving
stark foundations, felled trees, broken
shrubbery, debris! Only a few houses and
other buildings seemed to have miracu-
lously escaped. They, fao, were soon to go.

The church was contacted imme-
diately as it was realized thar consider-
able time would be required for its
purchase and the building of a new
one. A reputable contracting firm was
hired to study the structure and make
a firm offer for its replacement. The
reaction was immediate,

The membership retained an able
attorney who took promptsteps to pro-
test the improvement before the State
Highway Commission, the City Coun-
cil, the Public Utilities Commission, or
any other body in authority. The ob-
jection of the church was due to the
realization that the time consumed in
building a new edifice would result in
a serious and probably permanent loss
in membership coupled with a heavy
indebtedness arising from the loss by
depreciation in the value of the original

structure. Although there were sal-
vable materials in the church, there
were many construction items that
were still scarce or unobrainable. Mr.
Steinman was also faced with the prop-
osition that many of the properties we
needed were owned and occupied by
church members. Any disagreement
with the church would naturally be
reflected in difficult and delayed acqui-
sition.
Contract Finally Signed

At this point the Star House Movers
of Los Angeles were invited to inspect
the church and advise if it could be
maoved. They not only said that moving
was practical, but gave an estimated
cost that made the project feasible, Due
to the street system in the vicinity, only
one site was possible.

The contract with the church was
signed and the property necessary for
its relocation was placed under con-
demnation for exchange. After sev-
eral weeks of unrelenting cffort, the
required properties were purchased at a
cost considered reasonable in the cir-
cumstances. The supply of aspirin was
running low,

All this time the acquisition was pro-
ceeding without interruption or any
serious problems. The Headquarters
Office of the Division of Highways, by
close and effective cooperation with
the District Highway Office and the
Department of Finance, expedited the
approval of contracts and payments
assuring the success of the acquisition.
With the appraisals completed, Agents
Anderson and Bergman took over
some of the remaining acquisition. The
church problem being settled, the
members owning property within the
project concluded their transactions
with the State. Of the some 63 resi-
dential properties, all but seven owners
kept the improvements and moved
them to new locations or sold them for
moving. The seven sets of improve-
ments owned by the State were va-
cated and sold. Three were wrecked
as not worth moving,

In no case, with the understandable
exception of the property required for
the church relocation, was a bonus
given, although nearby wvacant lots
doubled, then tripled, then quadrupled

The church move from the air. Note the church an rails. The old foundation with part of the cribbing in left fareground; the new foundation being recdied on the next
street abave s indicated by arrow
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“Sidewolk 1uperintendenti” on the job. From lslf to right: George Chrston, Peter Weber, Jocab Deibart, Martin Scheideman (now decwosed |, John Messenger,
Jaeah Alies, Frad Rehensder, loha Elamme, and Phillip Reider

in price. The ﬂ.PPIEi.\'-H]H were based on
sound, currenr market value and only
in two or three rare cases did the pricf
I‘.I:Iivl..{ exceed the appnis:u[. These excep-
LTS WEre pruperl}' allowed for values
not contemplated by the appraisers and
unearthed during negotiations.

Condemnations

To meer advertising requirements
and the requirements of law, a con-
demmnation resolution was passed by the
Highway Commission covering all
]}arf.t{:ln on the Frnin:r:r.

Three actions were filed. One was
against the City of Fresno for the fire-
house and a vacant lot owned by the
city., This was necessary as the city
charter prevented a direct sale w the
State. The action was friendly in that
the city approved the States offer. A
trial was held and judgment vested
title in the Srare,

An action versus the church was
filed as required by law in a condemna-
tion for exchange. One of the two
parcels involved was taken as a test case
but as before noted, never reached
court for tmal.

The third action, People versus Par
rick, covered all other properties un-
acquired at the date of its preparation.
Transactions were being closed so fast
thar there were very few unacquired
properties when the construction con-
tract was awarded on June 30ch.

Of the 83 parcels it appears that
three are going to trial. Two of them
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are vacant lots and are enrire rakings.
We have not been able to justfy the
speculative values demanded. The third
parcel is a part taking of one of the
very poorest properties in the vicinity.
I'he owner indicated that, for the part
of his lot and front porch that lay in
the right of way, he would only be
willing to scttle for an amount which
the State considered excessive. We
have been unable to share his opinion
regarding the value of his property.

As contracts were signed, dismissals
of the suits were filed.

Successfol Conclusion

During the first week in May the
first buildings began to move out. On
July st one vacant, state-owned house
was in the overpass structure arca. On
August st the only buildings on the
project were: The church, the fire-
house, beer wholesaler, the lunchroom
and bar and one house. The last was on
timhers ready to move.

Fhe contracror started operations
Scpteuﬂ wer 2d, taking over the fire sta-
fion for an office and warchouse, He
gave an extension of time to the beer
whaolesaler untl the land was needed
for actual construction. The agreement
for the lunchroom and bar was being
made with addinonal ome w move
given as the building was not holding
up the contractor. The Star House
Movers started moving the church Sep-
tember 16th, It reached its place over its
new foundation on December 4ch.

There remained the final resetting of
the church and the completion of its
basement.

It was more than two years ago that Mr,
Schmoll saw two men standing in front of
his beloved church. They were agents for
the Division of Highways, making budgel-
ary estimotes for highway
studies for vogue future plans. The church
was just somefhing of general interest. He
told them how in 1914 the 1,500 members
had each coniributed §$10 fo buy mote-
riols and how they hod worked loying
brick, carpentering, plumbing ond paini-
ing to raise their church, and the dinners
and lunches their women hod served the
workers. Then Mr, Kissler, the pastor,
joined the group to tell Mr. Schmall that
he had just heard through the Red Cross
that Freddie Schmall was not lost but had
been wounded in the South Paocific. Mr.
Schmell lost oll immediate inferest in his
church es he rushed home across the strest
fo tell mamo the good news.

Today Mr. Schmall sits on his front porch
but all is changing. The neighbors across
the sireef are gone. Se ore their houses.
Even the church is gone. In their ploce
concrefe refaining walls are rising. Bull-

relacalion

dozers are rooling out foundations, mok-
ing cuts and building fills for an overpass
that will pour thousands of outos into the
heart af Fresno. And the church? As Mrs,
Trollope remarked, “brick buildings ore
somotimes treated in the same monner” so
Mr. Schmall, {and Freddie, too, we hope)
will go twao blocks to church instead of just
across the sireel,
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Engineer Describes Technical
Problems Which Were Solved

By L. 5. VAN VOORHIS, Associate Highway Engineer

n cosnectioNn with the new freeway
now under construction at the south-
ern entrance to Fresno, the contract
contains an item of work which is
unique so far as highway work is con-
cerned: Moving the German Lutheran
Cross Church from the highway righe
of way.

Ordinarily this rype of work is done
prior to starting the road work. How-
ever, in this case the urgency of getting
the project under way was so grear it
was decided to include it in the road
CONract.

The church is 62 feet 10 inches x 130
feer exclusive of the front porch, and
consists of a main floor with a balcony,
and a full basement. The ourside walls,
except for the bell tower, are brick and
lime mortar with no reinforcement.
The building was constructed in 1914
and is estimated to weight approxi-
mately 1,800 tons. The side walls are
35 feet high and the top of the cross on
the bell tower is 88 feet, both measuare-
ments being from the ground.

Moved Two Blocks

The new church site is one block
northwest and one block southwest, a
distance of about 900 feet from the old
location, The direction of the move
was changed twice, once at the end of
the first block, and once at the end of
the second block, where the church
was moved from the city streer onto
the new site,

Wark was started on September 17,
1947, and consisted of removing base-
ment windows and basement partitions.
As soon as this work was completed,
the stacking of timber cribs in the base-
ment was begun. Timber blocks 4
inches x # inches x 4 feer were used,
The cribs were 7 feer high, the top of
which were 4 feer below the basement
ceiling o provide adequate room for
the equipment used to suppart the
building. Fourteen rows of cribs were
made larerally across the bascment and
two low rows across the frone ourside

the basement, A total of 7,000 amber
blocks was used in the cribbing.

Upon completion of the cribbing,
the following operations were per-
formed in the order named: (1) six 18
inch x 18 inch timbers were placed
longitudinally as shown on the sketch
indicating the method of supporting
and towing the church; (2) Twelve
10 inch steel “H"” beams and four 18
inch x 18 inch gmberss were placed
laterally and directly above the nmbers
listed in (1) above; (3) Sixl:}'-_EJuml
railroad rails were laid on the cribbing;
and (4) Shoes consisting of two 6 inch
x B inch x 4 feet ambers with a steel
plate on the botrom, and sreel rollers
1% inches in diameter were placed be-
tween the railroad rails and the longi-
todinal timbers.

Plocement of Baoms

The locations of the abave facilifies and
their relation to the work may be under-
stood more easily by veiwing the accom-
panying photograph showing o close-up
view neor one corner of the building.

The 18 inch x 18 inch longitudinal
timbers were held in place temporarily
by means of jacks while the railroad
rails, rollers and shoes were being
placed.

The top of the basement windows,
about four feer above ground, was
chasen as the proper location to cut off
the building from the foundation, and
the tops of the 10 inch steel “H™ beams
were placed at the cur-off. Needle
beams were placed through the outside
walls between the steel “H beams at
nppmxirnntcly i0 inch centers,

Technical Problems

The contract called for placing rthe
church on the new site at an elevation
which would make the relation be-
tween the building and the streer curb
the same as thae at the old site. The curb
at the new site is 13 inches below that at
the old location. The church people,
however, decided rhar they would pre-
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fer to have the building higher with
respect to the curb, in order that the
bottom of the basement windows
would be above ground. This revision
allowed the building to be held at the
same elevation and permitted the con-
tractor to lay the railroad mils on a
level grade, which greatly simplified
the move. Otherwise it would have
been necessary to lay the rails on a de-
scending grade, because the contractor
stated that lowering a building of this
type with jacks is not feasible.

A high degree of accuracy was used
in laving the rails. A deviation of one-
sixtecenth inch from the level grade
was adopted as the maximum rolerance,
Approximately 3,200 lineal feet of rails
were procured, which provided only
enough railing in front of the church
to allow a maximum move of ahour 90
feer in any single move.

8,500 Blocks Used

Timber blocks similar to those em-
ployed in the cribbing were used for
ttes under the rails. A toml of 1,500
blocks was available for this purpuose
during the time the other blocks were
in use as cribbing in either the old or
new basement. The 8,500 blocks on
the job conrain 136,000 board feer of
lumber.

The chorch was moved off the
foundation on November 3, 1947, mak-
ing the preparation period a roral of 37
working days.

The method of towing the building is
illustrated in the sketch titled “Method of
Supporting and Towing the Church.”

The cable between the winches on
the rowing trucks was continuous in
order to insure equal pull on each cable.
Equal pull was necessary to prevent the
building from drifting laterally to the
direction of towing, and o avoid any
unnecessary strain on the building.
Drifting could be corrected, however,
by placing the rollers on a small skew
angle with the centerline of the rails,
Considerable time was consumed in
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Looking ol wuth corner of the frant of church, shawing the arieagemant of the sugparfing fimbers, shoes, reflers, and roils. Mofe the cormentons

changing the rollers first to correct the
drifr and then normal o the rails, and
every effort was made to keep the
building moving in the desired direc-
tion.

Building Moved Easily

I'he building moved quite casily, as
evidenced by the fact thar the towing
trucks were always working under an
idling throtde. The rate of movement
was approximately one foot per min-
ute, which allowed the force of 22 men
stationed around and under the church
to properly handle the rollers. Only
enough rollers were available to allow
one or two ahead of cach shoe and it
was necessary to move each one as soon
as it was released by the shoe, From five
to cight rollers, dc[:cnding on the con-
centration of weight, were under cach
shoe,

Moving the church in a northwest-
erly direction to the first intersecting

inscribed in Germon ond dofed 1714

street, a distance of 415 feer, required
five moves. One and somenmes two
days were required between maves to
remove the rails over which the build-
ing had passed and relay them for an-
other run,

Angle of Rails

Prior to altering the direction of
towing 90 degrees and along the in-
tersecting street mentioned above, it
was necessary to place the entire
weight of the structures on jacks and
turn the rails parallel ro the street. This
operation required one week to com-
plete. Six pairs of rails were used dur-
ing this part of the move, one pair
under each of the 18 inch x 18 inch
longitudinal timbers. The same num-
bers of shoes and rollers, however,
were used as when 16 pairs of rails
were  employed, The shoes were
merely turned 90 degrees and renained
in the same positon with relation to

the building. Only two moves were re-
quired along the city street, a distance
of 394 feet, as more rails were avail-
able for each of the six pairs used.

Tomove the building onto the newly
constructed foundarion, required the
rails o be turned 90 degrees for the
second time. This operation was per-
formed in the same manner, except that
there was insufficient room berween
the new foundarion and the house on
the adjoining property to allow the
towing trucks to be stationed paraliel
to the direction of wowing. The diffi-
culty was overcome by creating two
deadmen near the property line, and
three pulleys were attached ro each.
One addigonal pulley was placed on
the bed of each truck near the back w
guide the cable onto the winches, The
trucks were not anchored against being
pulled sideways, providing further evi-
dence of the small amount of power re-
quired to move the structure,
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Plecod on Mew Site

The last 15 feet of the move was per-
formed very slowly, because some
shifting was necessary to place the
building directly over the new con-
crete foundation, the top of which was
four feer below the existing walls, All
shifring perpendicular to the direction
of towing was done by manipulating
the rollers as explained earlier in this
report. In order to bring the side of the
structure parallel to the foundarion, all
the pulling was done with one rruck
until the proper position was artained.
Very little of the latter was necessary
becanse the first check disclosed a dis-
crepancy of only one-half inch. When
the final signal was given to stop the
winches, the corners of the building
were checked and found to be in the
proper locarion without further ad-
mstment. Check levels revealed that the
building was three-eighths inch higher
than it was at the old site.

The only work remaining at this
point consisted of placing the weight of

v« Continved on poge 40
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ids and Awards

MNovembar, 1947 —Continuved

SAN LIS ORISPO COUNTY —Batween  Mide
Statlon and Marsh Street, abont 6.6 miles in bength
o be graded wnd swrfaced with plant-mived sucfacing
o crushey run o, Distdc ¥V, Rowe 3, Sec, ESLO.
N, AL Ball & Sons & Maodonna Censt. Co, Berkeley,
Il.-lli-!.i’!‘l 501 Mrowsl & Bevands Camstructors Inc,

Los Angeles. $1,374.526.65) Morrison-Kmmlun Co.,
Inc., San Frascisco, SELA0H.791.7%) Poer Kiewit
Sons Ow, Arcsdia, $1411,457.9% Wintson Bos.
Oy Aruns, $1,268,650.50; Guy F, Atldniom Co.,
Soutl San Pranclsce, $1,491,630.79; A, Telcherss &
Sons, Inc, Sacremento, $1,499,79%; Frslerichson &
Watem Const, Co,, Ouldendd, §1,572,7 13604 Moo
Corpuestion, Clearwater, $1,6440677.05; 1. B Had-
dock, Lul, Paemadena, %1,680,237.30. Contract
awanded m Fredevickwn & Kasher, Sacrmento,
$1A38 52165,

TOLO COUNTY —Acmss Knights Landing Nisige
Cut Canal, about three miles south of Knights Land.
ing, & timber tresile bebdge with meinforosd conceete
deck to e conitrweses), PRsicdey [, Roate LISE.
Macco  Corporntion, Clesrwater, 355 498.50; Lew
Jones Const, Co, San Jesr, $56,0108; A, L, Miller,
Saczumento, §59,292; W, Leakelt Copstruction Ca.,
San Francleco, $59.856; Lond sed Bishop, Sacra-
menta, §39,957.50; Gramt L. Miner, Palo Alto, $61,-
57T K G Perham, Low Angeles, $62.879; Goor
l"ulludt Co., Sacrarmemtn, K63,959; Deagline lnllut
Coyy Long Beach, 369,274 Plombe Constrmction Ca.,
San Francisos, $69.680; Buite Construction Company,
San Prancisco, §72,7#4. Cootract awarded to Chinen-
den & Chiteenden, Aularn, $51,148.50,

YUBA mmd SUTTER COUNTIES—UDeiwoen 1)
Sueet bridge |n Marysville and Route 15 In Yube
City, Farnishing and installing trafe signasls st seven
locations highway bighting sywems at five Toca-
s, Districi [T, Rouie 3, Sec. MelYC. L. H.
Leonandi Electric Construction Co., Sam  Rafasl,
584,705; Severin Electric Co., San Pranciso, $84,-
545 Abben Electoe Co., Ban Francisc, 359,923
Scott-Buttner Blecerie Ca. Ine., Onlland. $93 83%,
Contrsct awurded 1o Tel Citles Electrical Service,
Opeanadids, $79, 119

Decomber, 1947

INYD COUNTY-<Betvween Alshams Clstos and
Manzanar, shout 4.3 miles to be graded, amd surfuced
with plamt mizved sexfacing on cusher fun o and
& hridge tn be comstrocted, DHstrdcy 1K, Route 23,
Sectione I, M. Clements & Co. & Rrowne & Kmll,
Haywand, $235,528; Dimmint & Toaylor, Los Angeles,
4236,747) Griffith Company, Les Angeles, S238 650;
A Telchart & Som, Inc., Sscvamenin, §264,571; Cox
Broe. Constraction Co., Stamtoa, 5267985 Wen
bewak & Pope, Highland, $268,315; Clyde W, Wood,
I, North Hollywood, $270,445; Gay F. Atkinwn
Co,, South San Pranclseo, $312.704; Contrsct
awanded w Basich Beow. Consrocthn Ca, & Baslch
Tros, & O. B. Pierson, Alhambos, $205 321.71.

KERN OOUNTY—Adros Main Dralosge Canal,
sbout 25 miles west of Bakersiield, n moinforced con-
54, S:]::?h::lll:h;:dm -p:a“ﬂ“ "

o K, Tr City, §23,95%;

C. € Glldentosve, Tlymouth, IHHHT H. R.

Beewden, 'I-'nmptm. $25.308; C. ] B. Comstruerion

Co.. Qunaed, §26,877; Dun Pan L....u.. Ban Jose, $18,-

132 Wheeler C Oaklend, 535,766,

l‘:;:‘rﬁn-dndml-' G Pnrhm.lua.u’h.
¥,

LAKE COUONTY—lletwesn 1.0 mile cast and 2.1
miles cast of State Highway Route 89, about 1.1
mwilies to be graded and o Cliss “B" double seal oosi
spplied. Disrict [, Bowss 1039, Morrlaon Knudsen
Ca., Inz, Sun Pramcdsco, $32,550; Tyson & Watters
Co., Sacramento, $38,611; T, M. Sxar, Vallejo, §41.-
048; ). Henry Horvis, Berkeley, §58,94%. Contmer
wwanded to (eorge Stour, Merced, §29,627,

LOS ANGELES AND ORANGH COUNTIES—
On Lakewesd Blwd. at Flowdr Storet; ot Stenton
Aventr and Lincoln Avenui) ol Speds Bosd amd

Omngethorp Avenue; snd st Tustin  Avenue  aod
Chapman  Avenus, femisbosg aml  ostalling  Full
maffic actuntol] signal systems and highway Highting.
Districe VIL, Roures 168, I, 175, 43, 182, 171, 178
Sectians A, F, A B, Om, A..C.I'.l.lhm.l‘.nr(b.
L Anpelss, $31050; Fcum.dllr Carp., Lo .’uurln.
5349.687; Prscotr Electrle and Manufactonng Ca,,
42,000, Ceantract nnrdml e Ti-Citles Electries)
Servive, Dceanude, §28 871.7H,

NEVADA COUNTY—letween Kingvale snd 3%
miile west of Fow Farm, between Donper Summiy and
e mile past wnid gt Flyosers Carve, about 4.5
miles esst of Truckes, abour 3.7 miles to be geaded
arad surfuced with plant-mized sarfacing on Imparted
botrow amd crusher run base, Diserict 111, Roates 37,
3%; Sections BC, A, Harms Bros., Secramenta, §182,-
8%, Comract awarded to H. Earl Packer, Inc., Murys-
ville, $177,635. 48,

ORANCGE COUNTY—In the (hty of Newpon
Beach aml vidnity om Ceast Highway, from Peppy
Avenue to Brondway, fursishing end installing full
traffie aciooied signal eyviess @t 6 infersections,
finend timme traflic signal systems a2 4 intersections, snd
highway lghting at 9 ol the infersectioms, DMserio
VII, Route 60, Section Npt B, B, A. To-Cities Elec-
trical Service, Oceanslide, $75.847; Fomnalite Cowp.,
Los Angeles, 882,649, Contract awsnded w0 C. D
Deavcher Co., Los Angeles, $73,970,

RIVERSIIH, OOLUNTY — Betwesn Whitewater
Polnd and onediall mile nosth of Pulin Springs, sboo
4.1 miles 1o b graded snd sicfaced with plant-mived
surfucing, Dlsirics VI, Rouws 87, Section 15
Momrison-Koodsen Co., Inc., Los Angeles, $399, 498,
Caiffth Co., Lod Angeles, $401.39%; AlacDanald A&
Bruse, & Hensler Constructbon Corp., Glendals,
417, 798; M. AL Ball Sons & Madenns Canstruction
Cow, Besheley, $424610; Clyde W. Woad, Ine.,
North Hollywnad, $437,00%; Dimmin & Taylor
&K, B W-.. Los Angles, 5437 374; Nathen A.
Moare, San Gabriel, $437,853; Noman 1. Fedel,
Marth Hallywesd, $446,065; ). E. Hoddook, Lul.,
Pasadena, §453,643; Geeo. Hemm & Co., Han Rernar-
ding, $459.502; Matich Bres. & E. L. ';'imr.. River-
sicde, i‘lﬂ'r'.!ﬂﬁ: Astheir A, Jobhneon, Liguna Beoch,
486,019 R, P, Shes Construction Cow, Indin, $494,-
355; Bamich lous, Construction Co. & Basich Bros. &
i B Phessom, Alhambra, $506 288, Contract avwarnded
1o Poter Kiewir Soos Co,, Arcadla, $339 458,50,

BACRAMENTO COUNTY—At the intersection
uf Stockton Blvd, and 1d4th Avenue, traffic signals
anil hlghway lighting ta b Puomlshed and insalbed
wnel existing pavement to be wideood with plam-
mined surfacing on omsher ron bose, Distra 100,
Moute 4, Sections 1, Sac. J. A. Reeves, Sacramento,
$18.274, Contrict swarded 18 A. Teichen & Ran,
Towr., Sacramento, §13,856,

SAN IHMEGD COUNTY—In the City of San
Dirgo, botwesn Tecolote Crech and Balbes Avenue,
aboot 2.5 miles, shoolders tn ho graded and safeced
with plant-mived sarfecing on lmported boopow amd
portione of exigting pavement o he sesurfaced with
plant-mived wofacing. Distries X1, Route 2. Griffith
Co.. Low Angeles, $47,39%; V. R. Dennis Comatruc-
thonn Can, San Dhego, $40.974, Contract swandsd o
R E Husnd Contracting Co, San Diego, $44,759.25,

SAN DIEGO COUNTY—Aons Agus Callenw
Crowh amal across Buens Viea Creek, ooe mile wesr
il fonar mifes goath of Warmner Springs, sespectively,
twin peinforoed coperete beidyes to be construcied and
ahout 0.5 mile of spproaches o be graded sod
bituminous ssfece feesiment applied. Distoic X1,
Houts 78, Section [ Bear Comstruction Co., Les
Angeles, $82,340; ﬂﬂuﬂﬁhlﬂm Arcadin,
584,059 Huddook Engineers, Lud i
5217 Con Bros, Comarsotisn {.u.. 'Kluun, $1046, '!1"‘]
Contrsct swanied to E S & N. & Jobinsan, Fullenon,
B8] 048 40,

SAN INEGO COUNTY—At Wright Stevet Coewdl,
i the Clry of El Cajon, » relnforced concrete culvens
10 b comstructed. Distrior X1, Rowee 198, Waler FL
Barher, La Mesa, 06640, Contrnct awarnded o
Johnsop Westorn Co,, Covvnsdo, §15,260,

Contracts Awarded December, 1947,
And Janvary, 1948

BAN JOAQITNN COUNTY—Detween  Mistipiia
Raacl south of Stockion and Calaverss River noith
of Secchion, and between 13 Soreet and new Rowes 4
n Stockron, sbout 6.3 miles to be gradeds side nmds
and puved) and bridges wod highway
urwl pmilmosd grade ieperstion. structures o be con-
structed. Distoict X, Roetes 4, 5; Sections B, Stke, C,
Sthn, Ulnited Iml'i!nﬂmll & Malph A Bnll
Buldwin Pack, §1,438881) George Pollick Co., Sac
mmento, $1,457 343 Guy F. Adkinson Co,, Bonih
Ban Fromclicn, $1,518,034; N, M. Ball Song and
H. W, s Berkeley, $1,532.86%; M, & K. Corp, &
Frederichwon & Watson Constioition Co, San Fran:
ciscn, §1,538,351) Bares & Rogens Construction Corp,
Miasotti & Simn, San Pranclsco, $1.598.97H
Drosl & Bevanda Ccmst.ru:tm. Inc., Lis Angeles,
$1,624.665; Momism-Knudwen Co., Ine, S Fran-
cico, BL673.533; A. Teichert & Son, Toe, Sacrs-
mente, $1,609009, §. E. Heddock, Lad., P-n-hn-.
£1,715,657; Parish Brow., Benlcia, 1, ?!? 352, Con
wract awnrded 1o Lond & Bishop & ML J. I {‘runnm
tion Co., Sacrnmeonto, $1,394,373.75,

SHASTA Lﬂ[TN'lT—C-ﬁnH.NH s foot hridge
woross Sseramento Hiver in Castle Crags Stste Park.
Diutrict 1L Contrace awarded to C. O Gilderslerve,
Phmouth, $4,4649,

SHASTA COUNTY—Between Tower Hotse wmd
Schilling, sbost 5.3 miles (o be groded snd surfaced
with plant-mized srfecing on crusher un base,
Diistrict 11, Route 20, Section A Morrison-Knudson
Company, Ine., San Francdwo, $628,271; A, Teichen
& Son, Ing., Secramento, 3629, 304; Frederokson &
Wansen Censtruction Co,, Oakland, S668,739; N, M,
Ball Soos, Berkeley, $6R0,383; Bressi & Revanda
Copstroceors, Ine., Lon Angeles, S883,1237; Heons
Bros., Sacraments, $687,.68Y. Contracl swaided o
Frudetichson Brea., Emeryville, $508,829.

RONOMA COUNTY—Acrosa Tuley Creeli st
14 miles west of Vallzjo, the tris span of o beidge
o be redecked. District IV, Rowte 108, Secion A.
. M. Alben, Fairfield, 7,362 Bos Construction Cu.,
Oukland, §7.630; C. . Gildenlesve, Plymouth,
57843 Wimn. B, Willett Ca.,, San Francisoo, $10,013;
Jemmes M. McFordand, Son Franciscs, $10,789. Con-
:mﬂ;n-dui to Evans Construction Co.. Rerkeley,

i, .

TULARE COUNTY—Beiworn 6.5 miles and 4
miles west of Posterville, sbout 1.5 miles i be
widened and sufsced with plant-mixed surfscing on
lmparted  bormow hase sned bitmminous sorfece test-
mint to be applied 10 the shoulders. Diatrice VI,
Roate |128. Owmnimect awanded W P,
Cramathy, Fresno, $33,000,

TULARE COUNTY—At variun lications hepween
3 el 15 miles south of Vieslis, four reinforced
concreie slal s be oopiructed. Disrics VI,
Mouten [126 snad 1137, B € Perham, Lot Angeles,
L1LH !.I-mLT.hI Capuio, Sen Jose, §72.6%8; Chasles
MicUlmky  Company, Francisco, £73,740y
Northup Construction Ce., Long Beach, %7735
Wheeler Construction Co., Osliland, ﬂ-ll:)ﬁ R92, Con-
trace awarded to ‘Trewhits, Shiclds & Flsher, Freamp,
152,293,320,

TUGLUMNE COUNTY—Acros Tudumose River
ay Sievems Bar, » beidge w be constimecied and
l-m:ml:iﬂlhml ﬂlnﬁlﬂmlmmhwhmdndml

b rosd-mixed suifocing on impored bos-

W, Dllﬁcl X. Route 30, Sectlons A, B, 1. W. Ruby,
Sacramentia, 8185 834; Dan Caputo, Ban Jose, S195,.
626 Henl Congruction Co, Loa 5199, 760
Genege Pollock Co,, Sscramendo, $214,342; Erfcheon,
Phillips & Welsherg, Oallsad, $221,365; Geani L.
Aliner, Pulo Alvi, 3224, lH&Ljahﬂm Rock Company,
Steckion, $233,232; Chivenden & Chittenden,
Auburn, $233.68%; Nosthup Constrection Co., Long
Beach, 3238563 Guy F. Atldnson Co,, South San
Fruncisen, $238.084, Contract awsnbed 0 Flmer
], Warner, Stockson, $181,548,

Jenvary, 1948

FRESNC COUNTY—In Fowler ai the intorsection
of Metced Steeot with Reate 4, Purnishing and in-

Citnnir
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stalling Full trathc sctuated signol system with train
and pedestrian  actuation and  highway ligheing.
[strict VI Oilield Electric Co., Inec, Bakersheld,
515,640; L. H, Leonandi Electric Construction Cis,
San Rafael, $15,840; Contract awarded to Séverin
Electric Ci,, San Francisco, 510,980,

IMPERIAL COUNTY—In El Centro at 4th Street
and Main Seeet and ot Fighth Street and Adams
Avenue, Furnish and install traffic actuated signol sys-
rems. Distelet X1, Boate 26, California Blectic Waorls,
San [Hego, $19,4620; Elecitic & Wachinery Service,
Inc., Seurh Gate, $20,05% Tri-Cities Electric Service,
Ocennside, $20,697, Contrict swarded to C. B Sev-
mour, Long Beach, $17,200.

INYD COUNTY-—Between 10,7 mules south and
2.0 miles south of (dancha, about 0.4 mile to be
graded and bituminous surface oeatment applied
therets; and culverts o be mstalled ot varfous loca-
tions, DHstrict [X, Boure 23, Sectdons HL L Browne &
Krull, Palo Alw, 13,3711 Basich Bros, Construction
Ca, & Dasich Bros, Alkambra, $04,242; Ken H.
Jones, Van Muys, $14,630; Oilhelds Trocking Co.,
Bakershield, $16,169; Jesse 8, Smith & Arthur A,
Edmondson, Glendale, $ 16,5 14%; Dix-Syvl Construction
Can,, Inc., Hakersheld, 519,888, Contract awarded tn
Rishop Engineering and Construction Ca., Bishop,
12,617,

INYO COUNTY——Between 11 miles north af
Tromu aml Water Canyon sbout 4.9 miles to be
graded and & penctration treatment applied, Dissrict
IX, Romte 1065, C. G, Willis & Sons, Los Angeles,
5143,301; Westhmok & Pope, Highland, $168,350;
Clyde 'W. Wood, Int., North Hellywood, $176,624;
Lonis Biasotd & Son, Stockion, STE2,6971 Rexesth &
Rexroth, Bakersfield, $243,335, Contract awanded to
Swedlow  Engineering Co..  Inc., Santa Monics,
132,350,

LS ANGELES COUNTY—On Hollywood Park-
way, at Viegll Avenue, Hoover Steeaf and Roscmont
Avenue, respectively, in the Chiy of Los Angeles, two
undercrossings nind ene overcrossing to be constructed.
Digtrict VII, Route 2, Haddock Co., Pasadena, $597,-
774y Carlo Bongiovanni, Hollywood, $604,444; Win
stnn Bros, Co., Azusa, $625,574; Bvents & Dunn; Las
Angeles, 5625, EB46) Oberg Bros, Inglewood, $6356,.
0457 W. | Disteli & B. J. Daum Constaction Co.,
Los Angeles, $658,020; Guy F, Atkinson Co., Long
Beach, %658,875; Peter Kiewit %ons Co, Accadia,
676,830 Goifith Co., Los Angeles, 5693.039; Alit-
try Bomi, Construction Co., Loy Angeles, 5723542,
Contract awarded 44 Spencer Webb Co., Inglewaond,
F594. 5498,

LOS ANGELES COUNTY-—Cm Foothill Blvd.,
Huntington Drive, ]-':.]Iiug Leal Avenue and Alostas
wvenue hetween Fifth Avenue aml Glendora Avenue,
furmish and install fixed time traffic signal systems at
twa imtersections, a full traffic actuated signal sestem
ut poe intersection and full traffic actuated: signal sys-
terny and highway lghting ot six ntersections. Dis-
et VI, Route 9, Sections More, Go HL Gde, €0 10
Dreauckes Co,, Los  Angeles, 80,870, Coneract
awanded o Ecomolite Corp, Lo Angeles, 578,794,

LS ANGELES COUNTY—AL the intersections
uf Atlentic Avemue with Cackin Avenue, Broodveay,
andd Muorton Bowd, fixed time teaffic signal systems ta
e furnished ond [nstalled. Dhsericr VIL Boote 167,
Boctions A, Lyn, Beonolite Corp,, Los o Angeles,
F12,22E. Contract gwarded to ' C. D. Draocker Co.,
Liss Angeles, 817,970,

MADERA COUNTY—Between San Joaquin River
and Arcale School, obout 7.1 miles to he graded and
surfacesl  with  plant-mixed  surfecing on cement
trented hagse and on unteested rock hase. District ¥,
Hauwte 4, Section A Fredrickson & Watsom  Congtrue-
o Co., Oaldand, $928,775: WMomison-Kaudsen
Campany, [ne., San Franclsoo, 5933045 Grithth
Compony,; Log Angeles, 5942, 106; . M. Price Co, &
Hex B, Sawyer, Huntington Pack, $965,014; Guoy F,
Akinson Company, South San Francisco, 5976,330;
M. M., Ball Sons, Berkeley, 5998345 Granlte Con-
stvuction O, Watsonville, $I1.012,338:; Clyvde W,
Wood, Tnc., North Hollywood, 51070699 A,
Telchert & Son, Tic., Secramento, $1,061,548, Con
teact awarded to Harms Bros., Saczamenta, 3921,103.

MENDOCING COUNTY—Erection and comple
ton of a trock shelter, gasoline amd oil house, and
erection of chain link fence at Fort Brage Mainte
nance Stotion. Distmict 1, Bogpe 56, T. Feibuech Con
struction ‘Co, Ukish, %13,192; Mercer Traser Co.,

George W. Savage Named New Secretary
Of the California Highway Commission

AFPHHT\-H-‘N‘J of George W, Savage
of South Pasadena, widely known
California newspaper editor an pub-
lisher and veteran of the two world
wars, as sccretary of the California
Highway Commission has been an-
nounced by Director of Public Works
C. H. Purcell, chairman of the Com-
mission,

Savage, who assumed his new duties
on January 9ch, succeeds Ford Al
Chatters, Tulare County publisher,
who resigned to accept an appoint-
ment on the State Personnel Board
from Governor Warren.

Born in lowa, Savage has been a resi-
dent of California since 1916, From
May, 1933, to January, 1946, he was
co-publisher and owner of the Inyo
Independent ar Independence. Prog-
ress-Citizen, Lone Pine, and Inyo Reg-
ister at Bishop. Following his return
from 19 months overseas duty as 2
Licutenant Commander, United States
Naval Reserve, in World War 11, he
bhecame the Fubl[sher and owner of the
Souch Pasadena Review in February,
1946. He disposed of his interests in
this publication on January 1st of this
year,

Savage is a former vice president of
the Cahfornia NI:“-‘HPE[FI:I‘ Publishers
Association and presently is a member
of the advisory board of that associa-
tion; president of the California News-

George W, Savage

paper Advertising Managers Associa-
Hon; secretary-treasurer of the Cali-
fornia Newspaper Advertising Service
and a member of the Public Relarions
Committee, American Legion, De-
partment of California. He is a mem-
ber of Sigma Delta Chi journalism
fraternity, Masonic Lodge, Kiwanis,
American Legion, Onconta Club of
South Pasadena, Fastern Star and Press
Club of San Francisco.

Fureka, 521,046, Contract awarded to Reed & Tuttle,
Recwood Valley, 39,032,

ORANGE COUNTY—In the City of Anahalm on
Loz Angeles Btreet and on Center Sireet, Furnishing
amil i1:.l.'r||I|ing_ fixed time trafic signal sysems ot §1
intersections and madilying existing highway Tighting
at nine of these intersections, and modifyng an exist
img fixed time traffic signal system ot e intersec
them, DHstrict VIL Bouwtes 2, 178, Eleciric & Machin-
ety Bervice, Inc., South Gate, $46,241; C. 1.
Dreancker Ca,, Los Angeles, 551,270; Trel-Cirles Elec-
trical Service, COcoeanside, 552,013; Beopolite Corp.,
Los Angeles, 533,793, Contract awarded o Prescoi
Plectric & Mamufacturing Co., Les Angeles, 542,000

RIVERSIDE COUNTY—Four timber  trestle
hridges on Boute 26 between 34 and 42 miles nonh-
west of Indio, and one timber westle bridge on Route
G ghout & miles west of Tndio, o be redecked with
reinforced concrete slabs. Districte VIIT & XTI, Rloutes
26, 64, Sections , @, John Strona, Pomona, $33,004;
B, Fredeabary, Temple City, $34,016; E. G, Perham,
Los Angeles, $35.490; The Hogan Co,, Riverside,
#36,09%; Morman I, Fadel, Nonh Hollvwood, $40,-
154, Contruct awarded to E. S, & N. 5. Johnson,
Fullerton, £32,534,

California Highways and Public Works (lanvary-February, 1948

RIVERSIDE COUNTY —Between Feir miles west
of Blythe and Colorado River, about 1,8 miles to be
wracked, importerd hage material 0 be placed and bim-
minous surface teatment applied thereto and stooe-
rures fo ha constructed. Dhstrice XE, Route 64, Sec
ton B, Bly, F, Poster & MeHarg, Riverside, £220,511;
MacDonalid & Kruse & Hensler Construction Corpe,
Glendale, $237,950; R. P. Shea Construction Co.,
India, $245,1%4; Viaeell Co,, Ine,, Alhambra, 32449,
397; Dimmitt & Taylor & K. B, Micholas, Los An-
geles, 52B0,123; Cliford €. Bong & Co., Arcadia,
S28B,077; Cox Hros. Covsimuction Co., Stnton,
5289663 ; Norman L Fadel, North Flollvwaad, $300 -
117, Contract awarded to Arthur A, Johnson, Ligins
Beach, &1%6,266.

SAN DNMEGO COUNTY—EBetween 3.1 miles and
1.5 miles north of San Lois Rey River and between
Colby Ranch and Bincen Store, about 1.1 miles, to
b graded snd bitnminons sucface trentment to be
applied. District XI, Routes 76, 195, Sectiops E, C,
Einer Doz, Inc, Escondido, $39.483; Swedlpw
Engineering Co., Ine, Ssote Monica, $42,875; A. AL
Edmondron, Glendale, $45,683; Clifford C.. Gond &
Co., Arcadia, $48,615; Cox Bros, Construction Uog,
Stanton, $62.620. Contesot awarded to Arthor A
Jokneon, Laguna Beach, $38,969,

33



Upper lelt—MHeavy troffic on highway neor Colmo in S5om Maleo Counfy on Febreary 14, 1928, Upper right Completed #0-foet highwoy in Son Bruno, 5on Mateo
County, in 1928, Below—This 5 the type of multiple-lons highway which how reploced fhe ouvimoded lypei of roodwoy shown in the photogrophs above.

Construction

Continved from poge 2 ...

items shows a steady drop in unit prices
from 1920 to the start of the last war,
This drop was brought about by the
development of modern and efficient
construction equipment and the inge-
nuiry of the highway engincer and
constructor. Both charts indicate an
upward trend in costs which will con-
onie until present conditions become
settlied.

From time to time we hear or see
statements to the effect that a mile of
road costs a certain figure. The Cali-
fornia Division of Highways has not
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established any such figure for the
olivious reason thar no one can say that
each highway mile in the State can and
will be treared the same. In one localicy
the narive soil is bad and satsfactory
material must be imported to construct
a satisfactory roadbed. In another, local
materials are satisfactory but expensive
structures are required. Also, the type
andl volume of reaffic and climance con-
ditions enter the pictare, and the type
of surfacing or pavement has w be
varied accordingly.

From a review of highway projects
recently complered and one just start-
ing, the cost per mile of a multiple-lane
divided highway in Sonoma and Marin

Counties, with grading, structures of
Portland cement concrete pavement,
was $139,000 per mile; a six-lane di-
vided highway in San Mateo County
with grading, structure and asphalric
concrete pavement cost $567,000 per
mile; a multiple-lane divided highway
in Los Angeles County with grading
and Portland cement concrete pave-
ment cost §900,000 per mile; and a
recently started two-lane project in
Shasta County, consisting of grading
and plant-mix surfacing pavement will
cost $119,000 per mile.

The above listed costs are exclusive
of rights of way cost, preliminary and
construction engineering charges,

(January-February, 1948) California Highways and Public Works



These pholegraphs grephically show the modern stonderd of divided highways which ore replocing the old roads which were deemed odequafe up o @ compara-
tively few yoars ago. The inset picfure in the vpper phetograph shows a newly complated section of U. 5. 9% north of Salida, San Joaguin County, os compared with the
four-lane divided highway which recently replaced if, The lower photagraph and inset show another section of U, 5. 99 nerih of Salida, with the old and new highways,
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Hydraulic Dredger

By F. W. MONTELL, Senior Highway Engineer

Tm; INITIAL stage of a rwo-stage con-
struction project of a portion of the
FEastshore %reeway between the south
city limits and High Street in Oakland
is rapidly nearing completion. The
Eastsﬁnrc Freeway has been projected
as an artery of rapid transit through the
Fast Bay cities with ultimate direct
connection to the San Francisco-Oak-
land Bay Bridge.

This project is approximately one
and one-half miles east of the Oakland
Municipal Airport. The section under
construction extends from 50th Avenue
to a point 1,600 feet south of Hegen-
berger Road and is 2.3 miles in length.
300,000 cubic vards of sarurared marsh-
land mud and clay were excavated
from the roadway site and placed to
form dikes adjacent thercto to confine
hydraulic fill within the roadway and
to form graded waste banks on cither
side of the freeway, the one on the
west to be wvsed as the embankment
for a two-lane ourer highway. Some
890,000 cubic yards of hydraulic fill

are being pumped into the roadway
section from a borrow area in San
Francisco Bay approximartely one and
one-half miles north of Bay Farm
Island (near Alameda) and about five
miles from the project.

The work being done on this project
consists of the construction of an over-
loaded embankment providing for an
ultimate six-lane divicﬁ:d roadway, and
the rough grading of an embankment
to serve as a two-lane outer highwayv.
The work includes the removal of
varying depths of unsuitable founda-
tion material and the construction of
graded waste banks. An imported hy-
draulic dredger fill material consisting
of sand was used to replace the exca-
vated material and to construct the
freeway embankment.

Brainage
Throughout the project existing
ditches and channels are numerous,

either in meandering courses formed
by previous tidal slongh action or in

Fill on Eastshore Freeway
In Oakland Nearing Completion

improved channels to provide for storm
water runoff. In general, the drainage
requirements on the project were
worked our in cooperation with the
City of Oakland, and the location and
capacity of the proposed through cul-
verts were determined in line with
their plans for future construction and
revision of their existing storm drain
svstem to the east of the freeway.

The project provides for the con-
struction of numerous small ditches or
channels to replace disturbed warter
courses and to provide drainage relief
for lands where sloughs are intercepred
by embankment construction. Larger
dirches or channel changes are exca-
vated at Elmhurst Creck, Damon
Slough and East Creek Slough,

Maotorial Encountercd

Between the beginning of the proj-
ect, Station §4--00, and Station 61--00,
the native material consists mainly of
adobe. The area berween Station
61400 and Station 162+ consists of

Lavas on Bay Farm Islond, looking west and shawing trestle for dradger pipe. Suction dredge and flooting line in background,
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Daman Slough, loeking south, showing complation of first link of hydraulic fill.

tidal marshes, and clay loam is encoun-
tered berween Station 162-= and Sta-
tion 1724-00, the end of the project.
In the tidal marsh area berween Sta-
tion 61z and Station 1622, the soft
blue mud varies in depth from four to
twelve feet. The average depth is about
five to six feet. Underlying the soft
mud is a layer of clay with some sand
and gravel straras in places.

Johnson Western-American, con-
tractors on the project, used three 1.5
cubic yard floating clamshell dredges
to excavate the cut along the freeway.
The bortom width of the excavation is
100 feet and the side slopes are 1Y%
to 1. The average cut is approximarely
six feet, To eliminate any possible sli
outs into the excavated section, the
mud and clay are placed five to ten
feet out from the top of the cut and
permitted to dry out prior to shaping
it into levees with draglines for con-
finement of the hydraulic fill. The
roadway excavation began on July 15,
1947, and was completed on January
14, 1948,

Dredging Operations

On May 7, 1947, a permit was ob-
tained from the War Department to
dredge to a depth of 30 feet an area
approximately 3,000 feet wide and

6,380 feet long, comprising 323 acres,
1,200 feer west of privately owned
tidelands in San Francisco Bay at Bay
Farm Island, Alameda, California, Bor-
ings in this area performed by district
laboratory forces showed rthat there
were excessive mud deposits in certain
locarions, so dredging was confined to
areas containing material of a sandy
nature.

Dredging is being done by the
dredge Olympia which was launched
in 1913 but completely rebuile in 1945,
The stout seven-inch wooden frame
hull measured 150 feet x 40 feet x 13
feet and draws nine feet of water. As
is wsual on dredging jobs, Johnson
Western-American keeps the dredge
working around the clock, but shuts
down for maintenance and repairs on
Sundays.

Job of Digging

Digging is being done by a five-
blade basket type Simon steel cutter-
head, 6.5 feet in diameter at the end
of an 86-foot ladder, The ladder is able
to work in 50 feet of water although
the average depth being dug on this
job is only 28 feet. A 40-foor “A"
frame guyed to a 50-foot gallows sup-
ports the ladder. The intake pipe
attached to the ladder hasa 12-foot long
flexible rubber joint where the con-
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nection is made to the pipe on the
dredge leading to the pump.

The pump is 76 inches in diameter
and is powered by a 2,500 h.p. motor.
The intake pipe is 24 inches in diameter
and discharges into a 30-inch pontoon
line. A booster pump powered by a
4,000 h.p. motor on the dredge Papoose,
located approximately 9,000 feet from
the suction dredge pumps the dredger
material to the site of the fill, which
is approximately 25,700 feer from the
dredging area, Thirty-inch and 24-
inch pipe are used in the pump line,
and where roads are encountered 36-
inch and 42-inch concrete pipes are
used under the roads as conduits for
the dredger pipe.

While the dredge is working in the
borrow pit, it is anchored by three-
ton swing anchors supplemented by a
trailer anchor on the digging side as
it swings over a 270-foor arc in making
a cut. A 1Y% inch cable is used on the
swing line. Within the hull at the stern
are two 70-foot steel spuds. The one on
the starboard side is the working or
digging spud, while the port spud is
used for moving or setting the dredge
in position.

A radio phone is used for communi-
cation between the dredge and the
booster pump, and a telephone line
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Elmaurst Crask, looking ssuth and ihowing ootint of dredger pipe. Tractor on laff used for moving ond plecing pipe and reinforcng levee.

connects the booster pump with the
placement area. When any leak de-
velops in the pipe or levee, or when
an emergency arises, the pumping can
be stopped by telephonic message.

Due to the Huid condition of the
excavated matenal, some difficulty is
encountered in trying to maintain the
levees which contain the dredger fill.
It is necessary to paurol them con-
stantly and to reinforce the weak sports
as they a with draglines and trac-
rors with bulldozers,

Plans for the project provide for the
placing of an overload or surcharge of
additional embankment material to ac-
celerate sertlement. The added thick-
ness varies from two to four feer above
profile grade and is proportioned from
the preliminary soil  survey  dara
Records of subsidence are being kept
during and subsequent ro embankment
construction so that the later remowval
of overload may be properly coordi-
nated with rhe cessation of fill sertle-
ment. The overload is to be removed as

of a subsequent grading and pav-
ing contract and the marerial will be
utlized in contiguous embankments,

Sertlement platforms consist of one-
half inch pipe set on 3 foor x 3 foor x
3 imch wooden platforms. They were
placed in the excavated arez prior to
the placing of the hydraulic fill, and
were located on centerline approxi-
mately 1,000 feet apart, The top of the
pipe is kept above the top of the fill
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by the addition of lengths of pipe as
the fill height is increased. To dare,
weekly checks on the elevations reveal
only minor settlement,

An average of abour 11 percent
solids is nsually contained in the mate-
rial dredged; or putting it another way,
13.9 cubic vards of hyvdraulic matenal
have to be dredged to get one cubic
yard of fill. The dredge pumps an aver-
age of approximately 700 cubic yards
in place per hour. The final shaping of
the sand fill 1o planned section is bemg
done by D8 tractors and 12 cubic yard
carryalls,

Bridges will be required at Elmburst
Creek (O, 95-4+99.97), Damon Slough
(0, 1264-32.24), and FEast Creek
Slough (O, 1634-08). They will be
rwo-lane structures ar the outer high-
way and twin two-lane structures at
the freeway. It is planned to let these
structures to contract during the sum-
mer of 1948,

Paving of the dredger fill will be pro-
vided for in a future contract.

Johnson Western-American are the
contractors on this $900,000 prnitrr
and are represented on the job by C.
McCoy, Dredging Superintendent, and
L. J. Sullivan, General Superintendent.

The project is being constructed
under the general supervision of Jno.
H. Skeggs, Assistant Stare Highway
Engineer, and directly by R. P, Duffy,
Assistant Distriet Engineer, Operations,
and F. W. Montell, Resident E’.ngincﬂ'.

) Téc:ni; -Aid T

One measure of the progressive-
ness of a state highway de nt
is found in the choracter of its rela-
tionships with county and other local
highwoy agencies. One kind of rele-
tionship exists in the genserol super-
vision, estoblished in law, of cortain
local octivities by the State; of this
we have o number of successful
exomples. Another comists of the
extension of specialized technical
services by the State fo the local
units. A splendid example of this
s the ossistonce being given by
the California Division of Highways
to the counties of the State on
the progrom of county bridge im-
provement now under way, financed
with the aid of federal and state
funds. Enginears of the bridge de-
portment ossist in preliminary in-
vestigations, in the review of plans
and estmates, in the preparation of
specificafions and with consultation
throughout the construction period,
T olso assist with the analysis
and repoir of old struciures. The pro-
gram is o cooperative one, and the
counties are encouraged to handle
as much of the engineering as pos-
sible themselves. Opportunities for
this kind of helpful coordination are
abundent, and state
highway deportments will occept
them up 1o the limit of their capocity.

Editerial in Better Roads,
December, 1947

— -
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Volume Changes
Of P. C. C. Affect
Pavement Design

Continved fram poge 21 ...

anticipated and/or the characteristics
of the aggregate available may dictate.
For example, if a pavement is planned
in an area subject to a wide annual
temperature range and construction is
to be carried on during the cool season,
expansion joints will be provided. For
the same job constructed during the
summer months the expansion joints
may be omirted.

There are certain unsolved problems
introduced by the elimination of ex-

ansion joints, Le., how shall bridges
Ec protected from the pressure exerted
by the adjacent slabs? Axial stresses that
may be allowable in the pavement slab
may not be tolerable in the bridge
members. Some ryvpe of expansion joint
seems to be the obvious solution, vet
the introduction of space of sufficient
magnitude to be effective in this direc-
rion would probably seriously reduce
the efficiency of adjacent wealkened
rfane joints, A somewhat similar prob-
em arises at the ends of projects where
the new pavement meets the existing
surfacing.

It is the purpose of this paper to direct
attention to those physical characteristics
of Portland cement concrete that have in-
fluenced the design of pavements com-
posed thereof to the end the engineers of
the Division of Highways and others inter-
ested in the problem may be advised to
the extent of present knowledge on the
subject. The design that employs Portland
cement concrete ta the best advantage as
a poving material is yet to be developed
and it is hoped o wider dissemination of
fundomental data will encourage discus-
sion and stimulate interest in this fleld.
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Appreciation

JOHM M. DESCH
57 Post Street
San Franciseo 4, Colifornia

Mr. C. H. Purcell, Director

California Highways and Public
Works

P. . Box 1499

Sacramento, California

Dear Mr. Purcell: It has been
my pleasure and privilege to have
owned and driven a cor since 1916
throughout the State of Califernia
and we have watched with great
interest the development of our high-
ways, We take this opportunity of
stating very briefly that we all owe
you and your staff a vote of thanks
for the fine highways you have
given us, and we are looking for-
ward to the many improvements in
our highway system thot are now
under contract and consideration.

Yours very truly,
JOHMN M. DESCH

A Warning

Continued from poge 23 , .,

4. 1.8, 50 (portions of ) from San Fran-
cisco o the Nevada border
via Oakland, Tracy, Setock-
ton, Sacramento and Placer-
ville,

§. Numerous. other sections of our State
Highway System where the volume of
rraffic will require the freeway program
of development ar the earliest possible
Cane.

If youare a realtor and there is a ques-
tion in your mind as to any possible
present or future access restrictions
along the State Highway System, don’t
guess. Ask your state highway right of
way agent. He will be pleased to serve
VoL

T Analysis of Stresses i Concrete Pavements
Due to Variations of Temperature Proc,
H. R. B., Vol. &, page 201.

" Report of Highway Research ar Piosburg,
California, Plates 19 and 21,

*Srructural Efficiency of Transverse Weak-
ened Plane Joints, P, R., Vol. 24, No. 4.

* A Discussion of Jointing Practice in Con-
crete Pavements, P, C. A, Julw, 1939,

* California Construction Department, Circu-
lar Letter of Jone 10, 1947,
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Freeway Projects
And Known Effect
On Land Values

Continved from paga 15.. .

limited freeway where one 30-foor
opening is allowed for ingress and
egress to the through lanes of traflic.
Located on this outer highway is a
store, Service station, garage, restaurant
and the property owner's residence.
Obvioushy, without this short stretch of
outer highway, vou would have 4 mini-
mum of six openings into the through
lanes of rraffic—one each for the restan-
rant, garage, residence and store, with
two for the service station—or at most,
the elimination of one of these openings
through consolidating the opening to
the garage with one of the openings
into the service station.

This type of plan is not expensive to
L'EI.IT}" ot hEl’.’ﬂH&E asa generarrul{:, }"fHI
are converting an existing state high-
way into a limited freeway if you have
asituation of this kind and the widening
program will necessitate moving most
of the buildings back, You merely move
hack a few more feet and in return for
the state constructing the outer high-
way you are justified in asking the
property owner to either donate or ac-
cept a nominal payment for the neces-
sary land for the outer highway because
of the added safety and convenience
to his customers through divorcing the
turning movements insofar as possible
from the through traffic.

The outer highway of course pro-
vides for movement of traffic in both
directions, with ample parking space in
front of the garage, store and restaurant
to permit vehicles which enter from the
county road to park and rurn around
and leave via the same route.

Certainly this type of development,
will not in my opinion depreciate the
value of the subject property for road-
side business use, especially when you
take into consideration that with the
construction of thousands of miles of
this type of highway throughout the
Nation, the traveling public will soon
become adjusted to the use of this type
of facility to reach roadside business
establishments,

{Ta be canfinued)
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Church Is Moved

Continued from poge 37 . ..

the structure on jacks, pulling the rails,
filling the four-foot space berween the
foundation and existing walls with
brick, removing all supports, finishing
the basement and reconnecting all
utilities.

A large number of elderly spectators
and “sidewalk superintendents” were
always present, a large percentage of
whom were members of the church.
There was considerable skepticism
among the “sideliners” as to the feasi-
bility of completing the job success-
fully. However, they were quite ob-
vious in displaying their satisfaction in
seeing the job finished and it was a
pleasure to observe. The statement was
made that 20 years hence a person
would have a difficult task in convinc-
ing anyone the church had not always
rested in its present location, but was
two blocks distant.

Monterey Street Overpass

The contractor for the freeway
which includes the Monterey Street
Overpass structure and one mile of
roadway approaches is The Guy F.
Atkinson Company of South San Fran-
cisco. The contract price for the entire
project is $1,341,822. The bid price
for the contract item number 76,
“Moving and Relocating The German
Lutheran Cross Church,” is $98,700.
The contractor was required to move
the building to the new site, construct
a new basement, and replace all heat-
ing, plumbing, electrical and other fa-
cilities removed from the old basement,
with everything to be in as near its
original condition as possible. The ac-
tual moving of the church was sub-
contracted to The Star House Movers,
Inc. of Los Angeles for the sum of
$66,700, which included repairing all
damage to the building and its facilities,
caused by their operations.

Unanimity of opinion has been ex-
pressed by everyone who followed the
work regarding the excellent manner
in which the job was planned and exe-
cuted. The building is only a shell de-
void of partitions and the bracing re-
sulting therefrom. There were only
four cracks in the outside brick walls
and 2 nominal number in the inside
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Maintenance

Confinved from page 1 ...

$11.83 per ton, while bituminous mixes,
which could be purchased at $2.65 per
ton in 1941, now sell at §3.69 per ton.
These prices reflect an increase of 80
percent and 40 percent, respectively.
Other maintenance materials show sim-
ilar increases, crushed rock having risen
from %1.50 to $2.50 per ton; rock
screenings, $2.20 to §3.40 per ton; and
lumber from $45 to $74 per thousand
board feet during this six-year period.

Equipment also follows a similar
pattern, rental rates for state-owned
equipment increasing 24 percent be-
tween 1941 and 1947, while equipment
rented from outside sources increased
40 percent. Since the division is only
equipped to meet normal needs, at least
20 percent of our equipment rental
expenditures go to outside sources,
resulting in an average over-all increase
of 27 percent.

Another factor affecting our main-
tenance work is the average age of our
employees, which is now 50.7 years,
that of the superintendents being 57
years; foreman, 50 years; equipment
operators, 47 vears; and laborers, 54
vears,, These men are excellent work-
men and will equal, day in and day our,
the output of younger men. However,
maintenance operations present many
emergency demands, such as those im-
posed by storms and snow removal.
Obviously, the repeated demands of
such emergencies, which usually in-
volve night work, would tax the
recuperative vigor of even younger
men,

To sum up the situation, it is appar-
ent that our maintenance dollar of 1947,
which is expended 50 percent for labor
and 25 percent each for materials and
equipment rental, is now but 60 percent
of its 1941 equivalent,

laster, far less than were expected.

truts were placed in the windows of
the main floor on the southeast side
which have a flat top. However, none
of the windows was removed, except
those in the basement, nor was any
window glass cracked, or broken. The
Star House Movers are to be con-
gratulared.

F. Walter Sandelin
Is Reappointed to
Highway Commission

Govunwun EARL WARREN on January
19th reappointed F. Walter Sandelin of
Ulkiah, Mendocino County, to a second
four-year term as a member of the Cali-
fornia Highway Commission,

When the new Highway Commis-
sion was created in 1943, the appointees

Commissioner F, Waller Sandelin

drew straws to determine their stag-
gered tenures of office. Commissioner
Sandelin drew the short term and was
reappointed by the Governor in Janu-
ary, 1944. His latest appointment ex-
pires January 15, 1952.

Commissioner Sandelin is 2 hotel
proprietor in Ukiah, a member of the
Redwood Empire Association Trans-
portation Committee, and past presi-
dent of the Uldah Chamber of Com-
merce and the Ukiah Rotary Club. He
has been active in highway develop-
ment in the Redwood Empire counties
for many years,
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Governar of California
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CHARLES H. PURCELL
Direclor of Public Works
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A. H. HENDERSOM
Deputy Director
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HIGHWAY COMMISSION

€. H. PURCELL Chalrman
HARRISON R. BAKER Pasadana
HOMER P. BROWN . Placervilln
IAMES A, GUTHRIE San Barnarding
F. WALTER SANDELIN . . . . . « . .+ Uklah
C. ARNHOLT SMITH San Diego
CHESTER H, WARLOW . Fragms
GED, W. SAVAGE, Sscrefary Sacramania

DIVISION OF HIGHWAYS
Central Ofice

GED, T, MelDY . . Hale Highway Enginesr
ERED ). GRUMM . . Depuly $ale Highway Englnees
), G STAMDLEY . . Assistant Stale Highway Engineer
R. M, GILLIS . Assistant State Highway Engineer
F. W. PAMHORST Assistant State Highway Enginees
L W. VICKREY . Assmtant State Highway Enginesr
B H. WILSON Assistani Siafe Highway Enginesr
T. E STANTON Materials ard Research Engineer
T. H. DENMIS . Maintenznce Englineer
A M. HASH . Engineer of Surveys and Plans
EARL WITHY[OMBE Consiruction Englneer

H.B. LA FORGE . Engineer of Federal Secondary Roads
L. V. CAMPBELL . Engimeer of City 2nd Cooperative Projechs

E. H. STALNAKER Equipmen! Emgineer
H. €. McCARTY Oifice Engineer
1. C. YOUNG . Traffic Engineer
. 0. JAHLSTROM . Principal Bridge Enginser
STEWART MITCHELL . Principal Bridge Engineer
E. R HiGGNS . . Complrollar

Right of Way Department

FRANK C. BALFOUR . Chiel Righ! of Way Ageni

EF.WAGNER . . . . . . . Assistan| Chief

RLLPMANEILl . . . . . . . MAssislant Chisf

E.M. MacDOMMD . . . . . . . Assislanl Chiel
Distriet IV

IND. H. SKEGGS | Agslstant State Highway Englnser
Digtrict VI

5. V. CORTELYOU Asslsland Slate Highway Englneer

DEPARTMENT OF
PUBLIC WORKS

! SACHNAMENTOD, CALIFORNIA

DIVISION OF HIGHWAYS
District Enginaers

GEORGE F. MELLESOE Districi |, Ewreka

F. W. HASELWOOD . District 11, Redding
C(HARLES H. WHITMORE District 11, Marywillle
5. W. BOOKER . District I¥, San Franclsco
L A WEYMOUTH . District IV, San Framclsco
L. H. GIBSON District ¥, 5an Luls Oblspo
E T. 50T District VI, Fresng
P. 0. HARDING District V11, Los Angales
A 0. GRIFFIN . District YIl, Los Angales
E 0. SULLIVAN District VIII, San Bermarding
5. W. LOWDEN . Dlstriet 1%, Bishop
C. E WAITE . . Distrlet X, Stockbon
E E. WALLACE . Distried X1, San Disgo
HOWARD C.W0OD ., . Bridge Englneer, San Franclsce:

Qakland Bay Bridge and Carquiner Bridpe

DIVISION OF CONTRACTS AND
RIGHTS OF WAY

Legal
CCCAERM . ...+ ... . Od
'FRAWK B. DURKEE , . , . ., . Attorney
CRMONTGOMERY . . . . ., . . Attorney
LINCOLN V. JOHNSON Attorney
GEORGE L. HADLEY Attorney

Primivd w nALIPORMIA ETATH FREMTIHG PFicE qﬂa. NS i34 20N

DIVISION OF WATER RESOURCES
EDWARD HYATT, State Engineer . Chief of Division

A, [, EDMOMSTON | . MAssistani Sfale Engineet
GORDON IAMDER . Water Righls Administration
1.8, WADDELL . Water Resources Invertigations
G. H. JONES Fload Contral and Reclamafion
W. H. HOLMES . Supervision of Dams
SPENCER BURROUGHS . . . Attorney
H. SEARANCKE . Acting Administrative Assistani
P. W, YAN ETTEN . . Flood Damage Repair
J. H. PEASLEE [rrigation Districs
R OL OWiNG . . . Topographic Mapping
T. B SIMPSON . . Water Rights lnvestigaibons
GEORGE B. GLEASON . Los Amgeles Office

DIVISION OF ARCHITECTURE
ANSON BOYD . State Architect
W. K. DANIELS , Assistani State Architec! (Administrative)
P.T. POAGE Assistant State Archilect (Design and Planming)

Heoadquarters
H. W. DeHAVER . Supervising Archilectural Draftsman
D. C WILLETT . . (hief Construction Engineer

CARLETON PIERSOM . Supervising Specification Writer
FRAMEA. JOHMSOM . . . . . « « &« « &
. Principal Structural Engineer (State Buildingy)
CAHBDERON . . . . . . . . . .
« « Principal Mechamical and Elecirical Enginsar
WADEMALSTEAD . . . . . . . . . . .
. Sepervising Estimater of Building Construction
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