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Cabiillo

ON saTurbpay, February 28, 1948,
San Diego's §3,500,000 Cabrillo Free-
way was officially opened o public
traffic. The opening was preceded by
a luncheon given by the San Diego
Chamber of Commerce in honor of the
Highway Commissioners and others
who had a part in the accomplishment
of this major project. Following the
luncheon the party proceeded to the
southerly end of the freeway where
the ribbon was cut by Arthur H. Mars-
ton, son of the late George W. Mars-
ton, who was one of the early pro-
moters of the freeway, assisted by
Highway Commissioners C. Arnholt
Smith and Harrison R. Baker, and Vice
Admiral C. A. Blakely, Unired States
Navy, retired.

Following the cutting of the nbbon
the entire assemblage proceeded in a
parade of cars over a mile in length as
thev drove to the northerly end of the
freeway, where a joint celebration was
held with the Linda Vista Chamber of
Commerce ar the Linds Vista Civic
Cenrer.

On the following day it appeared
thar most of San Diego had rarned our
to tour the new project, and both lancs
of the highway were practically filled
for several hours on Sunday afternoon,
handling traffic estimated in excess of
3,500 vehicles per hour.

Project Begun in 1938

Preliminary negotiations and plan-
ning for this project were begun as
early as 1938, The route was adopred
by the California Highway Commis-
sion on November 27, 1940, and on
December 31, 1940, the commission

Freeway

San Diego Celebrates Opening
Of New $3,500,000 Highway

By E. E. WALLACE, District Engineer

Freeway Facts

COST—$3,500,000 from funds
authorized by state highway offi-
cials at Socramento for building
the four-lane divided highway,

LENGTH~From the south end of the
freeway to its northern terminus
where it connects with Highway
395 the distance is 7.1 miles.

RIGHT OF WAY WIDTHS — Four
lanes of divided highway having
a width of fram 150 to 200 feet.
Wherever possible the right of
way is fenced.

TIME SPENT IN COMNSTRUCTION—
Almost two years. Ground-break-
ing took ploce February &, 1946,
Twelve seporate controcts were
let for the consiruction.

TERMINALS—In S5San Diego, Tenth
Avenve from Ash Sireet to Market
Street has been designed as o
one-woy sireet for southbound
traffic, ond Eleventh Avenue from
Market Street to Ash Street is one-
way northbound. The narthern
terminus is at Highway 395.

PERMISSIBLE SPEED LIMITS—
Fifty-five miles an hour will be per-
mitted excep! ot one or two inter-
sections, where “prudent speed”
regulations under the State Motor
Wehicle Code prevail.

passed o resolution establishing the
route as a freeway.

On March 25, 1941, the people of San
Diegn vored eight to one to ser aside o
200-foor width of right of way through
Balboa Park for this parkway.

During the war years the project
was considered as a highway which
would provide proper access to mili-
tary and naval establishments, and was
at one time approved as a federal ac-
cess project, However, due o changing
condidions and other projects which
were considered more urgent, this one
was indefinitely delayed. During the
war period the plans for the project
were completed and prepared for ad-
vertising as a part of the State-Federal
Postwar Program, and it was later ap-
proved as Postwar Project No, 116,

Long Ronge Planning

The freeway was finally accom-
plished through the efforts and close
cooperation of the citizens of San
Diego, city and county officials, federal
and state authorities, and the various
contractors,

Due to the long range planning, sev-
eral other highway units and structures
in the vicinity of this project which
were conscrocted in advance of the
Cabrillo Freeway were planned as an
integral part of same. For example, the
Robinson Street Bridge was designed
to acconumodate an ulomate six-lane
divided highway underneath the

structure: the two Washington Storeet
bridges were designed to span the sev-
eral ramps and an ultimare six-lane di-
vided parkway. The new San Diego
River Bridge was so located and
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planned that it would become the
southbound lane of the freeway.

Some of the items involved in the
construction of this project include the
acquisition of approximately 200 sepa-
rate parcels of right of way, and the
moving of several residences to new
locations. Not a single evicrion of resi-
dents was necessary.,

Fifteen Structures

Including the auxiliary projects of Wash-
ington and Robinson Streets obove men-
tioned, there were 12 different contractors

Cabrillo Freeway troversing Millerest District,

Ferdbervy #

involved, some of whom had several dif-
ferent structures underway simultaneously.
There were 13 grade separation struc-
tures and two bridges involved.

Two and one-half miles of city sewer
and water mains had o be relocated and
reconsiructed, approximately six miles of
culverts and storm drains were installed,
and many trees and shrubs through Balboa
Park were transplonted. Approximately
2,000,000 cubic yards of excavation were
involved; over seven miles of four-lane
conerete pavement was placed on cement
treated subgrade, and over 10 miles of
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pipe line was installed for use in properly
landscaping the project.

As a part of the grading operations
all suitable top soil was salvaged on the
project. This top soil was later placed
on the excavation and embankment
slopes to a depth of six or eight inches,
after which the slopes were covered
with straw and planted with grass to
prevent erosion.

Landscaping

Subsequently all of the slopes south
of Washington Street are being planted

with separafions in the fo reground across Rabinsen, Univarsity, Washington, ond Pascoe Stresfs
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with shrubs and ground cover which
will wlimately resulr in o beautifully
landscaped project. Approximately
half a million plants, involving 28 vari-
ctics, are being placed, mostly on the
southerly end of the project so thar this
parkway will harmonize with the land-
scaping of Balboa Park.

Approximarely one and one-half mil-
lion man hours of labor were involved
in the entire project.

The result is a modern packway with
no intersecrions at grade berween Ash
Streer and Kearney Mesa, The freeway
will have seven times the traffic capac-
ity of any of the downtown strects on
which parking is perimirted, and should
reduce the accident rate per million
vehicle miles by 40 percent,

Anticipating considerable traffic con-
gestion at the south end of the project,
the city council was requested to make
10th and 11th Streets one-way arterials
southerly m a connection with Market
Streer, After a public hearing before
the city council, a resolution was finally
adopted by the city officials designat-
ing 10th Street as a one-way street (o
serve southbound traffic, and 1ich
Streer as a one-way arterial for north-
bound traffic. Traffic actuated signals
were installed ar both Ash and “A”
Streets, and synchronized signals have
heen installed on both 10th and 11tch
Streets.

Observation of the large volume of
traffic on Sunday afternoon indicated
thar the various outlets connecting with

Californio Highways and Public Works (March-April, 1948)

the city streets were funcooning satis-
factorily, and no objectionable conges-
tion ovcurred.

An especially interesting unit of the
Cabrillo Freeway project is the maffic
interchange connecting the freeway
with the Mission Valley Highway.
This unit provides for the free flow of
traffic in any and all direcrions with a
minimum of interference. This is the
first traffic interchange of this particu-
lar type to be placed m service in Cali-
fornia.

I'he Cabrillo Freeway is the south-
erly terminus of U, 5. Highway 395,
and is the first freeway construction in
this part of the State. With the com-
pletion of other units in San Diego
County, now underway or planned for

3
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the future, this highway will attrace a
large vo'ume of traffic originacing in
the Riverside-San Bernardino areas and
the casterly Los Angeles metropaolitan
area, and will assist in relieving other
highwavs in the vicinitv which are
rapidly becoming severely congeseed.

Before the dedication ceremonies a
luncheon sponsored by the Chamber
of Commerce was held in the Stag
Room of the San Diego Club, Russell
Stowell, Chairman of the Chamber of
Commerce Highway Committee and
President of the San Diego County
Highway Development Association,
wWias toastimaster.

Brief talks were given by De Graff
Austin, Chairman of the County Board
of Supervisors, Frank Forward, Vice
Chairman of the Chamber Highway
Committee, District Highway Engi-
neer E. E. Wallace, Highway Commis-
sioners Baker and Smith, Marston, Fred
Ridout, Celebrations Conunittee Chair-
man of the Linda Vista Merchants
\ssoctation:; Walter V. Pittman, Chair-
man, Board of Supervisors, Riverside
County; Fred Rhodes, San Diego Ciry
Manager, and Admiral Blakely,

Military representatives  attending
the luncheon and ribbon cutting cere-
monies were Major General L. 1),
Hermle, U. 5 M. C. Commanding
General Marine Corps Base; Colonel
Fred Waters, U. S, A., Commanding

Ribban-cutting ceremony ot dedicctions of Cobeille Fresway, Lelt to right—Vice Admiral €. A Blaksly,
USN ratirod, Arthur Martfon, Mojor General L. D, Mermls, USMC, Highwoy Commistignerns C. S&rmbalde
Smith, and Harriror K. Boker

Ir. Rosecrans, and Captain H. S
Agnew, UL 5. N,

Among the guests was Rowland
Reed, who is credited by Marston with
being one of the original planners of
the freeway. Reed conceived his high-
way plan in 1932 and presented it to
the City of San Diego. He consulted
with Marston, who in tum interesced
his father, the Stare Highway Commis-
sion, and later the city council. Finally
some of Reed's ideas were incorporated
in the freeway.

California Highways and Public Works (March-April, 1948}

Luncheon pguests from Riverside
County included Supervisors Ed Hill
and Flovd Gilmore; Howard H. Hays,
Williams C. Evans, H. P. Younglove,
J. H. Praver, John Cote, and Harold
Johnson representing the Riverside
Chamber of Commerce, and L. A,
Evans, City Planning Engineer.

Residenrs of Linda Vista celebrated
the opening of the freeway with a
program of music and speeches in the
Linda Vista plaza following the ribbon
i.'llf[l“*{ Ccerémaomes.



and Drains

Foundation Consolidation and |
Accelerating Settlement of Embankments

By THOS. E. STANTON, Materials and Research Engineeer

This is the second of two papers, prepared by Mr. Thomas E. Stanton, Materials and Research Engineer of the State Division
of Highways, to be read at the forthcoming Second International Conference on Soil Mechanics in The Hague, Netherlands

A PRELIMINARY discussion on this
topic was contributed to the First
International Conference by O. ]J.
Porter.* The discussion included only
one California field project involving
3,530 lineal feer of vertical drains con-
structed mn 1934,

The 1936 report recited that in con-
nection with the fill construcrion on
the easterly roadway approach o the
San Francisco-Oakland Bay Bridge, the
late Daniel E. Moran, then consulting
engineer for the bridge, suggested the
use of sand piles for stabilizing the
foundation by draining and laterally
compacting the mud. Mr. Moran's sug-
gestions were not carried out on that
project, but they stimulated interest
in this type of construcrion, and were
the occasion for the studies of hydran-
lic pressures on rthe Bay Bridge ap-
proach, described in detail in the 1934
paper, and the subsequent stabiliza-
rions of weak foundations on many
state highway projects by the vertical
drainage method,

Since 1936, the foundations on 22 pro-
jects, nggregating 1,108,807 lineal feet of
drains, hove been stabilized by this
method. The projects ronged in size fram
the first project constructed in 1934 (3,530
lineal feet of drains) to the largest project
invalving 221,000 lineal feet just com-
pleted on the Bayshore Freeway, south of
San Francisco,

Therefore, experience with this type
of construction now extends over a

riod of 13 vears and the data relat-
ing thereto are much more compre-
hensive than the relatively limited ex-
perience reported in 1936.

Yertical Drain Method

Interest in the vertical drain method
of relieving hydraulic pressures under
highway embankments and thereby ac-
celerating the rare of sertlement and

* Procendings of the Firer International Confer-
enee o0 Sail Mechanics and Foundation Engineering,
June 22-26, 1936, Vol, |, page 299.

6

reducimg the displacement and conse-
quent embankment vardage followed
observations of numerous projects con-
structed over marsh land where con-
siderable displacement had occurred
during construction and on which sub-
sequent settlement had continued for
many vears thereafter; the length of
time and extent of sertlement depend-
ing on the depth, nature, consolidation,
and saturation of the underlying mud,

This experience suggested the pos-
sibility of greatly reducing the normal
settlement period of embankments over
deep mud deposits by construction of
18-inch to 24-inch diameter sand filled
vertical drains spaced approximately 10
feet on center, thus providing a short
distance horizonral flow through sat-
urated clay and similar type soils into
the porous vertical drains, Even only a
partial de-warering of the over-satur-
ated low bearing value foundation ma-
terial increases the shear resistance and
reduces the pore pressure to such an
extent that under a proper rate of ap-
plication of the fill load the foundation
acquires such stability that there is no
serious displacement during construc-
tion. Furthermore, the period of major
embankment setclement s materially
reduced with resultant less inconven-
ience to rraffic and lower maintenance
costs, The consolidation rather than
displacement of the saturared founda-
tion means less fill quantities thereby
at least partially offserting the cost of
the verncal drains,

Following is a description of the de-
sign and construction procedure and
some of the problems encountered in
connection with this type of construe-
tion.

Design of Foundation Treatment
Extensive preliminary investigation
is essential for the proper application
of the vertical sand drain method of
treatment. Borings are made to determ-

ine depth ro solid material. Undisturbed
samples are obtained for such labora-
tory rests as moisture content, density,
grain  size, consolidation, cohesive
strength, and angle of internal friction.
From these data are determined the
required spacing and depth of the ver-
tical drains for the design height of
fill and anticipated ultimare settlement.

Wearking Plotform

As the ground surface is frequently
too soft to support the required con-
struction equipment the first order of
work, under such conditions, is the
placing of a blanket of suitable quality
material of sufficient depth to provide
adequate supporr for the equipment.
This blanket is known as the “working
platform,”

Drain Construction

Various types of equipment have
been utilized E;r the construction and
backfilling of the vertical holes, with
many madifications to meet the sub-
surface conditions on specific projects.

Following is a brief description of
five methods which have been used on
California projects, each possessing ad-
vantages and disadvantages,

1. Rotary Drill

This type of equipment (Fig. 1),
consisting of a rotary drillrig with a
bucker having cutting blades on the
hottom, efficiently cuts through layers
of soft and moderately firm marerial,
holes of varying depths can be bored
providing the sidewalls remain in place
prior to backfilling,

Disadvantages include the necessity
of raising and emptying the bucker
afrer each few feet of cutting, and the
slowness of the operation when caving
of the sidewalls requires casing of the
hole. In many cases, the holes can be
kept open during drilling operations by
keeping them filled with warer.

(March-April, 1948) California Highways and Public Works



2. Rotary Jei

Fquipment used in this method (Fig
2) consists of cutting blades and jers of
water to wash the cuttings o the sur-
face,

The rotary jet is sutisfactory in fi-
brous peats where sidewalls will holbd
Depths up to 60 feet have been reached
by thas method.

Comsiderable guantities of water are
required for the washing operation and
in some formatons of silc and clay,
difficulty is encountered due 1o collapse
of the sidewalls.

3. Driven Mandrel

The driven mandrel (Fig. 3) has
provided the best results of any of the
types so far used n ng vertcal
drains to fairly uniform depth in soft
md or L.

A hollow steel mandrel with a lhinged
bottom plate is driven to the desired
depth; the sand backfill material is m-
troduced at the top, and s the mandrel
is withdrawn the hinged bottom plate
allows the backfill sand to flow into the
hile. [huurmw;l air J]'Ipli{.‘d it the
mandrel ofren fecilitates the extrusion

oi the sand into the dran hole.

In this “dry” method, the dnving =
comparatively fast, a maxunum of 2,000
lineal feer of completed drain having
been installed per shift. The hole is
kept open while backfilling and there
is no warer or washings involved

Difficulties encountered with the
driven mandrel include: (1) In some
clays, pulling of the mandrel may be
difficult; (2) Certain wiratified formas-
rions, particularly sand lenses, cause
hard driving, slow down operatons
and may cause excessive deterioration
of the equipment, and (3} vibrations
sct up by the driving may endanger
nearby structures.

4 Jetted Mandrel, Double Woll Type
(Fig. 4)

Colifornia Highways and Public Works (March-April, 1948

5 Jened Mandrel, Closed End Type
{Fig. 5)

These two types of jetted mandrel
have heen wed under condibons where
those previously described have not
been feasible or cconomical.

Ihe double wall type of mandrel
(Fig. 4) consists of a double-wall pipe
made of 3 16-inch diameter steel prpe
fitred imside of 2 19-inch dhamerer pipe,
the annular space between the two be-
ing closed at the ends, with jers at the
lower end, Compressed air and warer
supplied to the jets through the anoular
space berween the rwo pipes washes
the ietred matenal to the top through
the msde pipe

With the closed end type of jerung
mandrel (Fig. ) both ends of the mner
pipe are closed, with jets in the bottom
plate; this inner pipe and outer shell
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are jetted down as a unir, the jerted
material rising ro the surface through
the space between the inner pipe and
outer shell.

After jetring the “double wall” type
mandrel to the required deprh the in-
side of the mandrel is washed clean,
backfill marerial is introduced, and the
hole filled as the mandrel is withdrawn.
With the “closed end” l:_?)c the inner
mandrel is withdrawn before backfill-
ing is started. The outer shell is then
drawn as the sand backfill is placed.

Both jetting methods have proven to
be fast and are capable of readily cut-
ting through vanous formations, in-
cluding cohesionless sand which causes
difficulties with the ather types of
equipment; also, with the jerring meth-
ods, wibration is eliminated.

The Earli_ncipul.ub}ecﬁnmhlc fearures
are the large supply of warer required
for jetting, and the difficulty of dispos-
ing of the water and jetted mnr:rizf

SAN LUIS OBISPO COUNTY

Backfill Material

To assure thar the backfill material
is sufficiently g:n'iuus w provide rapid
drainage of the saturated soil as the
moisture is squeezed out by the em-
bankment load and ro insure that the
material does not contain such large
size voids as to permir a silting of the
drain marerial by the surrounding soil,
rigid backfill grading specifications are
established for each project, the most
economical available local materials be-
ing considered. Consistent with econ-
omy and availability of marerials, the
following are typical grading limirs
which were established on several re-
cent projects:

Sieve rize Percent passing
g S . P0-100
=8 ___ e 25-100
=50 e 10 30
=10 — 0 3
#1200 I - 0= 2

In addition to the requirements for a
clean permeable sand it is essential that
all excessively muddy water be pumped
from the hole before backfilling.

Setilement Measuring Plotforms ond
Prassure Gages

Observations of the operation of the
vertical sand drains, both during con-
struction and subsequently, include the
measurements of hydrodynamic pres-
sure and subsidence.

Progressive settlement of the foun-
dation material is derermined by in-
stalling platforms on the original
ground prior to any fill ‘ement;
changes in elevation of the plarforms
are measured in pipes attached to the
platforms and extended as the embank-
ment is built up.

Hydraulic level methods have like-
wise been used.

Hydrodynamic, or pore pressure, in
the foundarion soil is measured by well

(March-April. 1948) California Highways and Public Works



points, placed at various depths and
connected to pressure gages ourside the
fill area, Artached sketch “Pore Pres-
sure Apparatus” {Fig. §) illustrares the
mt:thm? and the required materials.

A sudden increase in the rate of set-
tlement as the embankment is placed
may indicate that the shear resistance
of the soil has been exceeded and plas-
tic flow of the foundaton is occurring.
Excessive pore pressures are a warning
of the imminence of foundation move-
ment or displacement. When  high
rrmun:s are observed the rate of fill
oading is slowed down or temporarily
discontinued to permit consolidation
of the foundation by the release of
moisture through the vertical drins.
When the pore pressure dmdpm o a safe
point the grading is resumed.

“Embankment and Settlement Rec-
ords”™ of the results observed on two
typical California highway projects are
shown in Figures 6 and 7. On the Pa-

cific Coast Highway project in Los
Angeles County the subsidence of
mare than two feet occurred prior to
the construction of the paving, with
negligible sectlement thereafter. On
the south approach to San Luis Obispo
Creeck bridge in San Luis Obispo
County, subsidence of up to 514 feet
was recorded during construction, with
only very slight sectlement afrer the
pavement was constructed.

Wo serious slides or fill failures have
occurred on any of the areas rreared
with vertical sand drains, and settle-
ment records show thar the consolida-
tion has generally been greatly acceler-
ated by the drains, demonstrating che
effectivencss of this method of rrear-
ment where applicable.

Spocifications

The job or contract specifications
are drawn to permit complete contral
of the contracror's operations to insure

that the drains are properly constructed
and the rate of loading is so regulared
as to avoid failure and produce the
desired results,

Copy of that portion of the specifi-
cations relating to vertical sand drains
on a recent project are included with
this reporr ( Appendix A ).

Table 1 15 a list of all vertical sand
drain projects constructed since 1934,
The rable includes statistics relating to
depth, spacing and cost. The average
cost of completed drain, including drill-
ing or punching the hole and the sand
backﬁlrfur five major projects con-
structed during 1946 and 1947 was
slightly less than §1 per lineal foor. The
unit cost, of course, has vared consid-
erably, depending as it does on a num-
bier of Factors such as number, spacing,
and depth of drains, availability of
hackfill marerial, and the current cost
of labor and matenials.

-+ » Continued on page 38
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Unigue Span

Alameda Creek Bridge in Niles
Canyon Spectacular Improvement

By E. R. FOLEY, Associate Bridge Engineer, and G. D. GILBERT, Assistant Bridge Engineer

WH'H riE completon of the $430.-

W) Alameda Creck Bridge and Over-
head in January of this vear, a structure
of most modern design ook its place
it the California Highway System,

Alameda Creek winds through pic-
turesque Niles Canyvon, a narrow cire-
cuitous pass through the Livermore
Hills. Inasmuch as NWiles Canyon af-
fords the only water level roure be-
tween the Central Vallevs and the Oak-
tand-5an Francisco Bay area, its narrow
canyon walls are crowded by Seare
Highway Route 107, the transcono-
nental line of the Western Pacific Rail-
road, the Niles Canyvon branch of the
Southern Pacific railroad and the
Spring Valley Water Company aque-
ducr.

The new bridge, four miles sast of Niles,
presents an almost spectacular Improve-

ment in the alignment in this saction, as it
eliminates five sharp highway curves ond
a norrow wooden bridge posted for dras-
tically resiricted load limits. The new struc-
ture also crosses over Alomeda Creek and
the tracks of the Western Pacific Railroad.

Nearly 1,000 feet long, more than
half of its length is on a 750-foot radius
curve, necessitaung an 11 percent su-
perelevarion of the deck. The entire
structure is concrete box girder design
with a portion of its length uniquely
adapred m single pier construction.
I'he portion of the structure over the
railroad is abour 500 feer long, made
up of a0-Fout spans of conventional box
girder design on two column bents.

Owing to the high rmunoffs carrying
considerable amounts of drift which
occur in Alameda Creek, however, the
high skew angle of the erossing would

have resulted in a large number of col-
umns falling in the creek bed. In order
o cut down the interference with the
creek How, the single colomn design
was adopred for the 682-foot spans in
the creek crossing. This portion of the
bridge was designed as a continuous
structure, with single cell box girder
and cantilever arms to suppaort the 26-
foot roadway,

The evlindrcal pier shafts varving
in height from 35 to 55 feet are battered
1:48, a fact which grearly increased rhe
complexity of the conerete forms, The
forms were carefully made of individ-
ually rapered sections which give the
columns very pleasing form lines. A
four-foor diameter hollow section was
formed in the center of each column.

Ar its widest portion the box girder
containg three cells, then after crossing

Confinued on poge 40

This is tha new §450,000 Alomeda Cresk Bridge ond overhead four miles east of Miles in Alemede County
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idge Roao

Heavily Traveled Section of U. 5. 99
Being Converted to Modern Highway

By C. P. MONTGOMERY, Senior Highway Engineer

Ru'm progress is being made in con-
verting the Ridge Road, U, 5. 99, from
Castaic to Frenchman's Flar, from 2
three-lane highway ro 3 modern di-
vided thoroughfare.

Hailed m the rwentes a5 an “ex-
ample” of bold engincering and high-
way construction, the onginal Ridge
Road attracted such a volume of trafhc
thar by the early thirties it had become
entirely inadequate to carry the load.

Ar thar nme a more direct route on
an improved gradient and alignment,
was locared, and constructed rthrough
the mountainous section between Cas-
mic and Gorman Stanon, following
roughly the course of Piru Creek.

The roadway was surfaced with 4
concrete pavement 30 feer wide and
asphaltie shoulders of ample width to
provide off-pavement parking.

The development in the Los Angeles
area as well as a corresponding growth
from Bakersfield north, has created 2
raffic load on this road which now
makes the present road inadequare.

The problem confronting the Hagh
way Deparmment was not so much the
improvement in grade and alignment,
though some shght improvement has
been made in both respects, bur largely
a matter of increasing the pavement
width and providing a definite division
of northbound and southbound traffic.
This division of rtrafic » especially
impaortant where the lighter fast traffic
is continually passing the slow moving
rucks on long steep grades,

Elavan-mila Stratch

The work now in progress extends
from the foor of the fAve-mile grade,

st north of Castaie, 11 miles w
Frenchman's Flae
Asile from a few rather munor

changes in alignment, the work con-
ssts of widening the exstng rvadbed
to 78 feet providing two 12-foot paving
lanes and a 9-foot paved shoulder on
cach ude of a 6-foor divading stnp

Due 1o lack of stability in the geo-
logic formation of these mountains,
precautions have been raken to protect
high fill against a lateral movement by
the construction of heavy buttress fills
at their base,

Cut slopes are being built on a slope
of 1% horizontal to 1 vertical and at
many critheal points benches are exca-
vated at the upper levels to relieve the
weight,

Cantrolled trafle wing Rldge Reulte while haavy grading i in progres
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Twe views of heavy sscovation cut operaliom an
new Ridgs Routs Mighwoy

Channel changes, especially in the
bed of Oso Creek berween Whiraker
Summit and Frenchman's Flar and
others not so large constiture an im-
portant fearure in the protection of fill
slopes,

Existing  drainage structures arc
being extended and where necessary,
additional drainage provided.

As a provection against the absorp-
tion of moisture by the fill material
from the original ground, due to capil-
lary atrraction, a blanket of river bed
sand and gravel is heing laid as base
for the fills.

The contracrors  are  employing
muodern  excavation equipment  con-
sisting of power shovels and dump
trucks for the longer hauls, rurnopulls
and carrvalls for the shorter hauls.
Embankments are  compacred by
spreading in uniform layvers, warering

i« Contlnued an poge 31
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New Bridge

By H. D. STOVER, Senior Bridge Engineer

-l-m. wiw brdge across the North
Fork of the Amencan River, Photo-
graph No. I, was opened o rraffic Feb-
ruary 14, 1948, at which ome the old
cable suspension bridge was barncaded.

This bridge will reflect general benefit
fo lumbering and mining inlerests in this
vicinity that have heretofore been re-
quired to haul less than legal loods over
the old cable bridge due to its light design
and deteriorated condifion.

The cable bridge of 322 foor span as
shown in Photagraph No. 2 was con-
structed in 1930 by the Stare under
contract with Smith Brothers ar a rotal
cost of §27,274.

Upon the completon of the cable
biridge in 1930 the old wire cable bridge
of 2835 feer span shown in Phaotagraph
No. 3 was dismantled. The larrer
bridge was known as the Lyons Bridge
which was financed by private capiral
and operated as a toll bridge on the coll
road from Auburn to Cave Vallev. It

was completed in July, 1866, forming
an important out'er for the communi-
tes in northern El Dorado Couney o
Auburn Station,

The rates of woll were as follows:

8 Animal team sach way $2.50
& Animal team each way 1.75
4 Animal team eoch way 1.50

California Highways and Public Works (March-April, 1948)

Site of Pioneer Toll Span Now
Occupied by Modern Structure

2 Animal team each way 1.25
1 Horse ond cart each way 75
Horseman each way 50
Footmaon each way . 25
Loase stock per heod each

way 10
Sheep and hogs each way 05

. . Contisved on page 37



City Creek Roao

By WILLIS F. JONES, Assistant Highway Engineer

l\ sAN BersanpiNg County, a5 con-
struction procecds on the Stare's mod-
ern mountain highway into the San
Bernarding Mountains, replacing the
steep and winding City Creek Road,
the contrast between the old and the
new is heing clearly shown, Out of the
contrast in tine, purpose and use comes
the contrast in type, grade and align-
ment,

About 1892 the original City Creek
Road was grided and used as a lumber
wagon road by a logging and lumber
company. This was before the estab-
lishmene of the National Forest in the
San Bernardino Mountains and there
existed large private holdings of mer-
chantable timber along the ndges and
upper slapes of the mountains,

It was ar Fredalba in chis nmbered
belt, near the summit of the mountains,
that a sawmill was erecred ro which the

logs were hauled on a narrow gauge
railroad with its small Shay-geared
steam locomotives, Remains of the
grade of this old railroad can still be
seer.

Old Lumber Road

The lumber was hanled down on
horse and nle drawn wagons to a box
factory in the town of Highland, where
it was milled into shooks or box parts.
These shooks were bundled and dis-
tributed to the several citrus fruit pack-
ing houses throughout the well estab-
lished Citros Belt. It ook a lomber
wagon all day to make a round trip
with four trips a week, allowing three
days a week to rest the animals.

After the cessation of the logging
and lumbering operations, the lumber
road was taken over by the County of
San Bernardino abour 1917, The county

Old Lumber Wagon Route
Will Be Medern Highway

reworked the entire road, reducing
some of the hairpin turns; reducing the
I§ or 20 percent !.{I:ILih to 10 ar 12
percent; regrading to abour a 22-foor
roadbed; applying about 16 feet of oil
surfacing and maintaining the road un-
ul 1937 when it was raken into the
State’s Secondary Highway Svstem. A
tvpical view of the present road is
shown.

As far back as rhe days of the lumber
wagon road, on which the public had
to pay toll, the recreacional features ol
the San Bermardinog Mountains were
being appreciated and enjoved in spite
of the long and arduous trip with horse
and buggv. As the growth and popula-
von of Southern California increased,
with the attendant increase in visitors
and tourists so did the demands for
ncreased facilines of aceess to a recrea-
vional area thar is now one of the most

Typical view of groding operafions on the Second Unit of the City Creek Bood now under constrection in San Bernardino County

11_’. 1 -“ .
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On a precipitowi reek slope above tha bad of Cily Cresk on the First Uimit are thase iwe bin-lype refaining wolls. The ens on lelt i complaled, the ona on right
under construction. Remaini of ald rood oppear obove

patronized 1 the Unived States, In
addition 1o the ever increasing popula-
tion, now approximately 25,000 in
towns, villages and camps, established
over a distance of abour 30 miles from
the Crestline and Lake Arrowhead
areas to the Big Hear Lake area, it is
estimated by the Forest Service that
1,765,900 swmmer and winter visitors
entered this area in 1947,

Modern Standards

I'he Citv Creek area offered the moss
feasible route mto the mounmains with
which to alleviate rhe present traffic
conditions now existing on the Stare's
two-lane  high gear highway via
Warerman Canyon, on which the 1947
traffic count showed as high as 13,248
vehicles in a 24-hour period. This figure
greatly exceeds the maximum capacicy
considered safe by nationally accepred
standards,

The City Creek route is being con-
structed on the latest standards for a

high gear mountain highway. When
finished, it will extend from a connec-
von with the Stare Highway on High-
land Avenue at Boulder Avenue, near
the town of Highland, to a connection
with the Smare Highway ar Runming
Springs located between Lake Arrow-
head and Big Bear Lake. This new two-
lane highway will have a 26-foor road-
bed with three inches of plant-mixed
surfacing, 22 feet of Class "“C Fine" seal
coat, plant-mixed surfaced gurers and
shoulder dykes, all on a é-inch selected
marerial base; alignment with minimuom
radius curves of 300 feer and maximum
grades of 7 percent. A special safety
feature in the alignment design is the
mterspersing of tangents long enough
to give a safe passing distance for the
faster moving vehicles around the
slower ones. Embankment slopes are
being given protection against erosion
and bin-type retaming walls are being
installed.

California Highways and Public Works (March-April, 1948)

Contracts Let in Units

Contraces for the work are being let
in units. The first anit of 3.2 miles
from Highland Avenue wo the old City
Creek Bridge is practically complete as
shown in the accompanying pictures.

Construction on the second unir of
4.3 miles from the old City Creek
Bridge to 0.7 mile east of Plunge
Creek is well under way, as picrtured
herein under grading operations.

Bids on rthe contract for the third
omit of 1.8 miles from the end of the
second unit to “Long Point” have
recently been received.

Being a “Limited Freeway,” con-
trolled points of access are beng
worked out in agreement wirh aburting
property owners, Since pracrically the
entire route lies within the boundaries
of the San Bernardino National Forest,
close cooperation s heing maintained
with the Forest Service under the con-

Conlinved on page 33



View of pressnt City Cresk Rood on the Second UnlY, lookisg down foward “Duich John's Flat,” It stesp gredes, shorp corves, ond norrow readway are now being
replocad by & modern mountein highway

On valley floor among the srange groves. Looking Eow of beginning of tha nearly completed First Unit, Channslired connecions fo Highland Avenue in foregrownd,
hﬂlﬁﬂu ioward San Bernarding and io Boulder Avenuve of rluhr, fuuvrhnu joward Redlonds. New Ju“ﬁ-ﬂr luninﬂ e lefi in hﬂrkgnrnuﬂd anfering C'Ir.- Cosak Conyon.
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(Geology

lts Relation to Highway
Construction in California

By E. D. DREW, Assistant Geologist, Materials and Research Department

ik % =

and some rin up hill and down dale, knopping the chucky stanes fo pieces wi’ hammers, like sae mony

road-makers run dofi—they say it is o see how the world was made!”—Sir Waller Scoft, “St. Ronan's Well.”

-I-I!l-i caLiFory 1A Division of Highways
has long realized the use and urilized
the application of geologic interpreta-
tion to many of its construction prob-
lems. To show how the applicarion of
geology with its related sciences of
geo-physics, soil mechanics, and mate-
rials of construction have been of eco-
nomic value in highway construction,
the following geologic problems from
different sections of the State are de-
scribed from a nontechnical viewpoint,

Lookout Point Cut

Lookout Point, located on U. S. 101
abour 40 miles north of Fureka, at the
crest of steep grades coming from the
north and south, is a popular stopping
place for tourists and truckers.

It is proposed to realign this portion
of the highway at a lower elevation
around the face of the point to elimi-
nate the present steep grades and tor-
tuous curves. Question as to the stabil-
ity of underlying formations called for
a geologic investigation.

Geologically the “Point” is com-
posed of old sediments of Pre-Cam-
brian Age which have been subject to
such intense deformation that their
original characteristics are entirely
changed. This change or metamor-
phism has resulred in the production of
a very unstable rock called graphite
schist. Although at the present time
the material at the point apparently
stands on a slope of 1:1 and steeper, its
stability if thousands of yards of mate-
rial were removed in the course of con-
struction was  questionable.  Careful
geologic measurements along  with
power borings showed that the schist
did not improve with depth and the
existence of ground water further
complicated the problem. However, it
was found that there was an apparent
dip to the northeast which was favor-
able for construction. A conservative
design was recommended for the cur,

with suirable drains to take care of
subsurface water.

Camp Lowe to Bailey Hill

One of the most interesting areas
from a geologic standpoint is in the
Cottonwood Valley, Siskivou County.
Here are exposed in a comparatively
undisturbed condition, Mesozoic sedi-
menrs of Upper Cretaceous Age. The
sediments occupy a belt approximately
two miles in width and ten miles long.
Deposition of the sediments in a rela-
tvely shallow arm or strait of the
Cretaceous sea is implied from the
thickness and present attitude of the
beds. The sediments are composed
mainly of shale with sandstones and
conglomerates, That the old Klamath
Mt, Island contributed and was a
source for part of the Cretaceous beds
there can be no doubt. The existence
of a basal conglomerate composed of
meta-andesite or greenstone pebbles
which are ecasily traced in the deeper
canyons to the west clearly mark the
old Creraceous shore line.

Structurally, the sediments are tlted
to the east in a rather steep dipping
monocline (20 degrees to 35 degrees).
The strike is to the northwest varying
from 25 degrees to 50 degrees and ex-
cept for local varations the beds can
be followed continuously from south
to north. Abundant fossils are found
along the proposed alignmenrt and it is
probable that in many of the cuts fur-
ther evidence of marine life will be
uncovered. Ar several places along the
alignment the shales have been in-
truded by igneous sills which have
forced their way up along the bedding
planes. The shales for distances of 6
inches or more on either side of the
sills show evidence of the heat which
accompanied the intrusions.

A geologic survey was needed in this
area to determine the proportional
amounts of shale, sandstone and igne-
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ous rocks thar would be encountered
in the cuts and to ascertain the artitude
of the sediments in relation to the di-
rection of the roadway. After a thor-
ough study of the structural condi-
tions, it was found thar wich very little
modification of design the cuts would
pass through rhe sediments at a favor-
able angle to the apparent dip.

Cuesta Grade

Many moronists will remember the
crooked and steep road known as the
Cuesta Grade which wound up out of
San Luis Obispo through School House
Canyon and over the pass to Santa Mar-
garita. This canyon, now traversed by
a four-lane road with large radius
curves and moderate grades is still
called the Cuesta Grade.

The scope of the investigarion and
the interlocking of the methods used
in studying this particular project illus-
trate how the integration of engineer-
ing, geology, geo-physics and soil me-
chanics was utilized.

Cuesta Grade traverses an area of
very complex structure. The area is
underlain by Miocene sediments which
have been faulted and are in contact
with ultra-basic rocks on the west and
older sediments on the east.

The accurate interpretation of geo-
logic structure by the usual surface
methods was not possible, as the hills
through which the alignment passed
were covered with a deep mantle of
alluvium and landslide debris.

Hond Power Borings

When outcrops are scarce and the
area is covered with deep alluvial de-
posits, or landslide conditions are pres-
ent, it is then desirable that geo-physi-
cal or subsurface explorations be made
by means of bore holes and seismic
methods,

« - Confinved on poge 34
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Preformed Material

Tm-: use of preformed marerial remain-
ing in place in the weakened plane
transverse joint in Portland cement
concrete pavement has met with con-
siderable favor among contractors, as
well as the Division of Highways. In
order to promote uniformity in the
placement of such material, a pictorial
record was obtained of the method in
use on Contract 10WCI4, Solano-
90-A, where a preformed mastic ma-
terial was being used. This method will
work equally as well for metal and
wood joint fillers,

The contractor on this project was
equipped with a two-axle flathed thar
rides on the side forms, and he trails
this behind the second finishing ma-
chine to carry the joint marerial and
the installing tools. This can be han-
dled just as well from a platform buile
on the back of the finisher.

The installing tool is a sheer meral
backing plate with one side the full
depth of the preformed strip and rthe
other side exrending down rhree-
fourths of an inch along the opposite
side of the strip. The upper one inch
of the installing device 15 a stiffener
plate to give rigidity. On each end is
a bolt threaded through a bracket
fastened to the end of the installing de-
vice, At the bottom of the bolt is a disc
shoe that rides on the side form and
gauges the deprh to which the installing
device can be submerged in the con-
crete. This disc is set so that the top
of the preformed strip is one-fourth
inch below the side forms.

The ordinary T-iron currer that is
generally used with the steel forming
strips was being used to form the
groove in the fresh concrere. It is
essential that the depth of the cutrer be
at least the full depth of the preformed
strip.

Immediately following the forming
of the groove, the installing device is
laid Aat on the pavement with the open
side up and wirh the edge of the pre-
formed strip directly over the groove
in the surface. The device is then re-
volved to a vertical position about the
lower edge of the strip and lowered
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It Was a Pleasure

STANFORD UNIVERSITY
SCHOOL OF EMGIMEERING

Stanferd, California

Mr. George Thompson

Resident Engineer, Bridge
Department

California Division of Highways

Bayshore Highway and Grand
Avenue

South San Francisco, California

Dear Mr. Thompson: Please ac-
cept my thanks for your kindness in
taking my class in highways, 60 stu-
dents in all, over the bridge projects
now under construction on the Bay-
shore Freeway. The men learned o
great deal about both design and
construction by visiting your job.

Please extend my thanks also to
Messrs, Moore, Colly, and Samovich,
ond others on your staff for their
courtesy. The explanations which
these men and you gave of the engi-
neering and construction problems
were very helpful in making the jobs
actually come to life.

Very truly yours,

C. H. OGLESBY
Assistant Professor

vertically into place unul the disc ar
each end comes in contace with che
side form, This method of handling
prevents mortar from separating the
preformed filler from steel backing
plate and insures a vertical placement.

As soon as the device is in its proper
position, the metal holder is removed
by raising vertically. The man at gach
end of the installing device presses
down on the end of the r::fi-:]mm:d
filler as they lifr che mctalpinstaleling
device. The resulting open groove is
floated full of mortar prior to the firse
pass of the Johnson Drag Finisher by
curting fromm the ridge of concrete
thrown up by the T-iron.

lts Use in Weakened Plane
Transverse Joint Approved

Immediately following the last pass
of the Johnson Drag Finisher, the end
of the joint strip adjacent to the next
lane to be poured is npened up with a
trowel to facilitate matching up the
joint installation on the next lane. This
opening up of the joinr ends, edging
both sides of the pavement, and float-
infr the groove over the joint filler is
all performed by one finisher. No other
finishers are necessary.

On the day these operations were ob-
served, 727 cubic yards of concrete
were placed in an eight-hour day. The
maximum air temperature was 98 de-
grees, The mix consisted of 37 percent
of 2% -inch rock, 21 percent of 14-
inch rock, 4 percent of ¥ -inch rock,
and 38 percent of sand with §5.7
pounds of free moisture per sack of
cement in a Class “B” mix of 5 sacks per
cubic yard. In the combined aggregare
63 percent passes 11 -inch, 42 percent
passes %-inch, 37 percent passes No.
4+ 14 percengmsses No. 30, and 2 per-
cent passes No, 100,

Alaska Highway Now
Is Open to Travel

All travel restrictions on the Alaska
Highway have been abolished and mo-
torists may now drive the 1,500-mile
route from Dawson Creek, British Co-
lumbia, to Fairbanks, Alaska, without
permits or other restrictions previously
imposed by the Canadian Government.

An increase in accommodations, sup-
ply points and repair facilities along the
highway caused the lifting of restric-
tions at this time,

I. Finisher froiling two-axle flathed. 2. In-

stelling tool. 3. Inserfing preformed sfrip in—3
installing device., 4. Ferming groove with

T iron cutter, 5, Plocing the installing device fat an
the povemeni. 4. Lowaring the instolling device
into ploce. 7. Appearance of joint ofter removal of
l'nsinﬁ.l‘n-g device. 8. Finisher floafing the open
groove full of morfor, ¥, Floated joint reody for
first pass of Johnson Drag Finisher. 10, Opening up
end of joint strip. 11, Starl of joint crack two hoors
after pouring. 12. Full trock appearing in 215 hours
offer pouvring. 13, Cut floof operofion. 14, Cam-

pleted joint ofter operation of cut-Roal
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New Devices

VER\' effective attachments were de-
veloped by N. M. Ball Sons, contractor,
at the suggestion of A. L. Lamb, Resi-
dent Engineer, for the paving of
shoulder dykes, side ditches and back
slopes on a recent highway project on
U. 5. 101 in Santa Barbara County.
The attachments are of welded con-
struction and are fabricated with suf-

20

ficient taper to consolidate the plant-
mixed surfacing as it is forced under
them, Each attachment has a vertical
and horizontal half-hinge permitring it

In s=quence fram upper lefi fo lower right—

Shoulder dyke shoper. Ferword view un-

looded: rear view wunloaded; forword view

oparating; rear view operating, Side difch and

back slope shaper, dismantled; sheper in
aperation

For Surfacing Side Ditches and Back
Slopes and Building Shoulder Dykes

to be rapidly fastened in place and to
be adjusted to a level position where
the slope of the shoulder changes due
to superelevation. The other half-hinge
is attached to a special plate that re-
places the regular side plate on rhe
finisher. The special plate leaves suf-
ficient opening at the end of the worm

... Continved on poge 37
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Ridge Road

Continved from page 12.. ..

with tank trucks and rolling with
sheeps foor rampers. All embankment
is constructed to the required 90 per-
cent relative compaction, as deter-
mined by tests of laboratory assistants,
constantly on the work.

A outstanding feature of this work
is the fact thar no derours are available
and traffic has to be maintained through
the work at all times. This means thar
in the 11 miles now under construc-
ton, over 3,000,000 cubic vards of
material has to be moved over, or across
the roadway along with the normal
heavy flow of rtraffic.

This is being accomplished only
through the very careful planning of
the contractors and the engineers in
charge.

In many cases the contractor has to
sacrifice efficiency and cconomy of
operation to the convenience and pro-
tecrion of the traveling public.

Flagmen direct the movement of
contractor's equipment and traffic,
wherever any danger of conflict exists.

The present pavement to a width
sufficient for two lanes of traffic is held
open as long as possible. All freshly
graded road bed is given, at least, a
temporary surfacing before being used
by traffic,

Heavy grading on five-mile grade north of Cosfaic

The full width of the embankment
is covered with six inches of pervious
material, to prevent the impounding
of any water, by providing a drainage
plane under the subgrade.

Over the pervious material is laid
and compacted a course of imporred
borrow to a minimum depth of eight
inches. This material is croshed rock
and binder with a high stability.

The subgrade, six inches in depth,
also extending the full width of the
roadway is classified as unrreated rock
base. This material is the product of
the rock crusher and provides a base
of extremely high bearing value.

The paving consists of four inches
of asphaltic surfacing extending from
gutter line to gurter line with raised
bars indicating the six-foot division
strip, separating the north bound and
south bound rraffic.

Pervious material for the southern
section is obtained from the bed of
Castaic Creek near Castaic, and for the
northerly contracts from Piru Creek
at Frenchman's Flar.

Imported borrow and untreated rock
base for the southerly contract was
produced at a crushing and screening
plant located approximately half a mile
south of the southerly end of the con-
tract. This type of material for the two
northerly contracts is being crushed at
plant located near Frenchman’s Flat.

California Highways and Public Works (March-April, 1948)

Aggregares for the asphaltic surfac-
ing will all be produced at the rock
plant at the southerly contract.

The southerly contract, two and six-
tenths miles in length, was awarded to
the Clyde Wood Construction Com-
pany of Los Angeles. Work started
March 13, 1947, and completion 1s ex-
pected about June 1, 1948,

The northerly section from Whit-
aker Summit to Frenchman's Flat,
lengrh 3.8 miles, is under contract to
Winston Bros,, Los Angeles. Work
started June 16, 1947, and completion is
expected Seprember 1, 1948,

Winston Bros. are also the con-
rractors on the middle section from
the five-mile grade to Whitaker Sum-
mit, length 4.4 miles. Grading opera-
tions have just started and completion
date is ser at May 23, 1949,

The two contracts from Castaic to
Whitaler are under the supervision of
Resident Engineer Ray M. Cooley and
Fred A. Read is Resident Engineer on
the contract from Whiraker Summit
to Frenchman’s Flat,

With the exceprion of a compara-
tively short section through the Pirn
Gorge this work now under way is
through the most rugged secrion of
the entire Ridge Route, Future im-
provement will require less heavy
grading, fewer cuts, and consequently
less interference with traffic,
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Concrete Arch

Attractive New Bridge Near
San Bernardino Is Completed

By JOHN H. HORN, Associate Bridge Engineer

A coscukte arch bridge, distincove
in its appearance and pleasing in its har-
mony with the surrounding landscape,
has just been complered in the rugged
hills east of San Bernardino. This arch
will provide a link in the new Gy
Creek Road, which connects with the
Rim-of-the-Warld Drive abour mid-
way berween the Lake Arrowhead and
Big Bear Lakes vacation resorts. This
new road will provide a tremendous
improvement in a series of old, narrow
winding roads which have existed in
the Ciry Creek Canyon since the first
logging road was built there in 1891,
From 1892 until the county purchased
the road in 1914, it was operared as a voll
road for travelers going from the San
Bernardino Valley to the mounrains.

The bridge iwself is the third soruc-
rure to span City Creek through this
same location within the past 50 vears.
The earliest structure consisted of a
short steel truss with tmber trestle ap-
proach spans. This was followed by
a high steel deck truss which, with its
height of 93 feer above the streambed,
was distinctive as being the highest
bridge in San Bernardino County, The
graceful, concrete arch springing from
an abrupt bluff on one side to land on
a narrow hogback berween two forks
of City Creek now replaces the steel
bridge and exceeds its height, with a
new elevaton of 125 fect above the
streambied.

The new structure is 430 feer long
with a 160-foot central arch span. The
roadway width is 26 feet between
curbs, All of the mamm footings are
founded on solid granite rock. The
structure 15 slender and graceful and
the serting in rhe rugged brushy can-
von serves to emphasize its pleasing
lines,

Owing 1o the steep rocky canyon
walls and the great heighr of the bridge
above the streambed, the engineering
work of laying our-and constrocting
the arch rib presented a major prob-
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Recently completad orch bridge, which will provide o link in the new Cify Cresk Road neor Son Bernordine

lem. In order to assure accurare loca-
don of the columns and the control
points on the arch rib, all of the layout
work was done by means of inrersect-
ing transit lines rather than by rape
measurements. A base line was estab-
lished along the side of the canyon
parallel to the bridge centerline and all
of the points for the bents and on the
arch ribs were intersected from this
line. By this method of intersecting
lines it was possible to construct the
arch rily and the spandrel columns with
an exceptional degree of accuracy.
Another interesting point in the con-
struction was the layving our of the full
scale template on which the forms for
the ribs were buile, In addition to lay-
ing out the curvature of the side forms
of the arch ribs, the exact locations of
the falsework stringers caps and the
curved soffit segment were laid out on
this templare. All the timbers were
then cur o fir very closely, The con-

crete for the structure was mixed on
the bank and was wheeled our over the
falsework in buggies. The falsework
for the deck structure was supported
on steel beams inserted through open-
ings which were left in the top ntPthf:
spandrel columns. These openings in
the columns were filled upon comple-
tion of the work. As a result of good
workmanship and materials, an excel-
lent appearance was obtained on all
portions of the structure.

As this arch is placed in service, it
joins the ranks m! one of the better
looking bridges in the State Highway
System. The bridge was designed by
the Bridge Department in cooperation
with District VIII and the Division of
Highways., Denni Investment Corpo-
ration of Wilmington were the con-
tractors, and Wavne H. Crawford was
the resident engineer on the project.
The author was the Bridge Depart-
IMent representative.
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-reeway Project

Their Known Effect on the Value
Of Adjacent Land in California

This is the third installment of o paper read by Frank C. Balfour, Chief Right of Way Agent, California Division of
Highways, before the Right of Way Commitiee of the American Association of State Highway Officials at the thirty-third
annual meeting of the Association in New York City.

Ran‘nmsn to Exhibit B, in the acqui-
sition of right of way for limited free-
ways, we often find a combination of
service station, restaurant and garage,
sometimes also a motel, ar a location
where it would not be economically
sound to attempt to wipe out the busi-
ness for the purpose of eliminaring the
access openings, for we must give some
consideration to the service and con-
venience of the traveling public. Here
again the conversion of the present
highway into a limired freeway will
undoubrtedly necessitate the acquisition
of additional right of way and the relo-
cation of buildings.

We have accordingly recommended
to several companies in California
which operate chain service stations,
that they work out a new design under
which there will be a circular drive into
the property from one 30-foot opening
with the pump islands installed on the
opposite side of the service station
building from the limited freeway, The
glass-lined walls of the service srarion

building will permit full view of the
pumps and other service facilities—the
garage and the restaurant to be located
on rhe ourside of the circular drive on
the opposite side of the service station
building from the highway. This type
of development may at first seem fan-
tastic to you, but we actually have sev-
eral of this style of service station being
planned in California at the present
time and frankly, I believe that this is
the answer to roadside business devel-
opment along limited freeways. This
design also represents the maximum in
safety and convenience to the driver.

Roadside Service Stations

Also shown on this sketch s our
opinion of another convenient and safe
location for roadside service stations
and other types of drive-in business
establishments along limited freeways.
In this plan the roadside business fronts
on the intersecting county road with
the nearest access opening located a
minimum distance ofp 50 feer bevond

the intersection of the right of way line
of the county road and the limited free-
way, with access rights being acquired
along the county road from the free-
way right of way line to the point
where the opening for vehicular access
is permitted.

A typical example of roadside busi-
ness development on a county road im-
mediately adjacent to a limited free-
way, is shown in photograph 13.

On Exhibit C we show a basic
method of subdivision development
along a limited freeway without the
necessity of any access openings to the
through lanes of traffic excepr at inter-
secting cross roads. In one case the sub-
divider fronts his first tier of lots on the
outer highway identified as First Street.
This tier of lots can be developed for
cither residential or business use. On the
west side of the limited freeway, we
show the first tier of lots backing up
to the limited freeway and fronting on
A Street. The comparison of the two
types of subdivision introduces an ap-

Fruit and vegetable Drive-in west of Fairfield, Solano County, on U, §. 40

California Highways and Public Works (March-April, 1948)



N
N
~
N

TETTTTYYYT)
Station
BN R LA

Service

o
M
I
o
b

50

'
TTT

K

]
3
]
.||||')7

-+

Median Strip}

o 1IMITED FREEWAY
—_— f' AR RARER SRR REERENAAN LRLES R R OSSR N R B ik SAE b R 24 f

- $ Sy % ¢

9 27 CRAmONETS <

a > 5 ' ‘

o T : o T

g |/ &

B . ===

3 | [ Faved Area.

o ‘ ;Garagei oo ;f?earauranf.

Exhibit ‘8"

praisal factor that should receive the

careful consideration of appraisers
when considering value of access

rights; namely, if the subdivider con-
structs an outer highway and develo
the first tier of lots for business, he will
probably secure a considerably higher
price for Lots 1, 2, and 3 for business
use, than would be the case on the
opposite side of the limited freeway for
Lots 101, 102, and 103 for residential
use.

Market Values

However, the business use of Lots
1-3 will materially reduce the desir-
ability of Lots 21-23 for residential use
because of the fact that these residential
lots back up to business property and
the usual mess found in the rear yard
of any rural store, and there will be
some reflection in a lower market vaine
of Lots 41-43 because of this fact; while
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on the opposite side of the limited free-
way the undesirability of the second
and third ter of lots will not exise, It
is therefore obvious thar there exists
some disadvantage and definite depre-
ciation that will accrue to the second
and third ter of lots in the one sul-
division.

The following factual information
is given to support my opinion that
in most cases the taking of access
rights for a limited freeway represents
only a nominal damage to the property
that suffers the taking.

About 26 miles east of Los Angeles
on U. S, Route 99 the Stare has acquired
all the access rights from a subdivision
located in Rolling Hills lying between
Covina and Pomona; and although
there are over a hundred rural estate
tvpe lots in this subdivision, there is
un?_v one opening into the through
lanes of traffic on each side of the high-

way and when the subdivision develop-
ment is completed and freeway con-
struction finished, these openings will
be closed and access from the freeway
to the subdivision roads will be at an-
other location where grade separations
and entrance and exit facilities are pro-
vided as a part of the freeway con-
struction program.
Record of Twanty Sales

The record of some twenty sales al-
ready consummated in this subdivision, o
number of which lots abut upon the
highway, indicates that the restriction of
access has had no effect whatsoever on
market valve. It is olso interesting to
note that the subdivision salesmen are
using the freeway ond the access restric-
tions os a sirong selling point when con-
tacting prospective purchasers.  The
salesman points to the fact that the sep-
aration of the through traffic lanes from

(March-April, 1948) California Highways and Public Works




the normal means of access to swbdivision
streets, will eliminate the major portion
of the ordinary annoyance and donger
created by sightseeing traffic and the
usual type of travelers seeking short cuts
from ane point to another and that elimin-
ation of this type of unnecessary troffic
almost entirely from the tract streets, rep-
resents the maximum of safety for their
children,

About two miles west of this
property in the City of West Covina
on the same freeway project our Legal
Department tried a very bitterly con-
tested condemnation case where an
orange grove with some 2,000 feet of
frontage presently fronts on the exist-
ing state highway. The property own-
er's contention was that he was losing
the value of his porental roadside busi-
ness froncage because we were raking

00 feet of his rty and ing him
an an outer F;:;;E:En Hmcr. the
verdiet of the jury allowed him a nom-
inal severance damage to the remainder
of his property because of the taking.
no severance damage because of the
taking of access rights, and very sub-
stantial benefits to his property for
ultimate subdivision purposes because
of the manner of the proposed im-
]Jl'ﬂ"n'fl'l'“:nt.

Extensive Study

About four miles west and also on
U. S, Roure 99 (the Ramona Freeway )
and in an already created subdivision,
the first rier of lots aburting upon the
existing state highway had been laid
out with a depth of 200 feet, anticipat-
ing our taking of 90 feer. Here the
property owner in the trial of the case
contended that we were ruining the

value of his business frontage because
his business lots were being pur on an
outer highway., However, the verdict
of the jury was idenrical to thar in the
preceding case.

We have had an opportunity to re-
view and study some two hondred
sales that have taken place along limired
freewavs, in 14 different counties in
California extending from Imperial
Valley in the vicinity of El Centro o
Enims in the northerly part of the
otate.

Typical examples are: With 2,000
feer of frontage an owner will perhaps
be allowed two 30-foor openings, or
the owner with 600 feer of fronrage
who would otherwise be landlocked
Is allowed one 30-foot opening; or per-
haps an owner with 3,600 feet of front-
age devoted to orchard operatons
would be allowed one or perhaps two
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30-foot openings into the orchard and
one 20-foot opening to accommodate
the driveway into his residence and
farm buildings.

In nearly every case we have studied
to date, when all or a portion of the
property has been sold, we find that
the sales indicate a market value com-
parable in every way to the sale of
comparable highway frontage sold
where the access has not been taken.

Typical Cases

A typical example is on Route 99
just north of the City of El Centro
where we condemned a widening strip
and the access rights, permitting the
owner to retain, because of the topog-
raphy of the land, three 30-foot open-
ings along the 2,640 feet of frontage.
Our appraisal of the fair marker value
of the land at the time of acquisition
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ExHieiT D"

was §500 per acre. We made a nominal
offer of §50 for access rights which the
owner refused. We ended up in a con-
demnarion trial. However, at the time
of trial our attorney placed the owner
on the stand and made him admit that
he had sold five acres with one 30-foor
opening, for §1,500 per acre. Ob-
viously, the case blew up and the de-
fendant received a nominal award
from the court.

A few other typical cases in Imperial
County are the sale of 4.1 acres with
600 feer of frontage and one 30-foot
opening. We sertled our transaction
after agreeing that the value of the
property was $1.200 per acre; however,
shortly thereafter the property was
sold for §1,830 per.acre and we settled
on the basis of $400 per acre on a par-
cel with 160 feet of frontage and one
20-foot opening. The property was

H-Pla-37-Aub
US. 40 in Auburn

again sold within three months for
$1,500 an acre on 240 acres with 2,640
feet of frontage and three 30-foot
openings allowed, we settled on the
basis of §175 per acre and the entire
parcel less the portion we had raken
for the widening, was sold six months
later for $300 per acre,

Direct Effect on Values

So that we may all better under-
stand the effect of the raking of access
for limited freeways, I submit for vour
consideration and study a number of
typical examples in the northern part
of the State of California.

Please refer to the sketch, Exhibit D,
where we have a parcel with 1,540 feet
of frontage along the stare highway,
containing 23 acres, with the portion of
the property fronting on the highway
blocked out for a home place. Along
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the upper right-hand corner of the
property, because of the ropography
the adjoining owners to the right of the
subject property had a private easement
for ingress and egress. All access was
taken along the state highway, includ-
ing the raking of access for a distance
of 100 feer back along both sides of
Fulweiler Avenue. A 20-foor opening
was left for ingress and egress to the
driveway at the home, and a 30-foot
opening was left for the private ease-
ment for the adjoining owners. The ac-
cess rights including a 60-foot widen-
ing strip, were acquired January 16,
1945, at which time an appraised value
of §10,350 was placed on the entire
parcel. In checking back we found thar
the entire parcel sold on October 8,
1946, for $22,500. It would, therefore,

be obvious thar the value of the new
limited freeway improvement far ofl-
sets any damage because of the taking
of access rights, even though we con-
cede that there was perhaps an over-all
increase in the value of this and com-
parable properties in the vicinity of
Auburn on U, S. Route 40, of 20 to 25
percent berween the time we acquired
the right of way and the time the sale
took pl:&ct

Unuswal Situation

Upon reference to Exhibit E, on
U. 5. Highway 101 north of Salinas,
we find a rather unusual situation
where the owner is subdividing his
141.75 acre parcel along his private
roadway extending at right angles from
the state highway right of way line.

The State acquired the access rights
and a 60-foor widening strip, leaving
the owner a 30-foot opening for in-
gress and egress. The improvement, as
is the case on all limited freeways, is
a four-lane divided highway, At the
time of acquisition of the right of way
and access rights on August 20, 1945,
the appraised value of Parcel A as a
part of the whole was $200. On May 4,
1946, Parcel A sold for §500. Parcel B
as a part of the whole ar the time of
our acquisition also had an appraised
value of §200, but on Se‘ptemher 14,
1945, this parcel sold for §500. At the
time of acquisition, on Parcel C the
appraised value was $450. However,
on January 20, 1947, Parcel C sold for
£1,500.

V-Men-2 -J
WU.S 101 North of Salinas

Par 178

ExnisiT E°
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Values Incroass

Upon reference to Exhibir E, in which
case oll occess along the state highway
was taken from Parcel 104 containing 14
ocres, including the access rights along
the county road for 100 feet bock from the
state highway right of way line. This
parcel contains 2,250 feet of frontoge and
it is obvious that we acquire 2,250 feet
of access rights at the time of our acquisi-
fion including the land for widening. On
October 17, 1944, we placed an ap-
praised value on the parcel, of $1,400.
On MNovember B, 1945, the parcel sold
for $3,000. It is our opinion that in the
intarval between our acquisition and the
sale, comporoble properties hod in-
creased from 30 to 35 percent in this
section.

Upon reference to Exhibit G, you
find Parcel 145 containing five acres.
The State acquired a 60-foor widening
strip and all access rights along the 810
feet of frontage, plus the access righes
100 feet back along the county road
from the stare highway right of way
line. At the time of our right of way
acquisition on September 25, 1945, the
fair market value of the entire parcel
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was §3,000. However, on August 11,
1946, the entire parcel sold for $5,000.
During this interval the marker value
of comparable properties in the same
community in our opinion increased 30
to 35 percent. It is therefore rather dif-
ficult to say that the taking of the access
rights depreciated the value of this
parcel in any way,

Big Jump in Price

Please refer to Exhibit H where we
have a parcel frontng on the state
highway and extending in both direc-
tibns  from the intersecting county
road, on which we acquired the access
rights along the entire 2,026 feer of
frontage including the taking of the
access rights back a distance of 100 feet
along the county road from the state
highway right of way. At the time we
completed negotiations for the acquisi-
tion of the widening strip and the tak-
ing of access rights on £Pril 17, 1946,
the entire parcel containing 140 acres
in our opinion had a fair marker value
of $14,000. However, on August 9,
1946, the owner sold Parcel A conrain-
ing 88.51 acres for $18,500. Conceding
that this and comparable properties in

EXHIBIT "F"

V-Mon=-2-J
LS. 101 North of Salinas

the same community had increased 20
to 2§ percent during this period, we
still can certainly find no indication
that the taking of the access nghrs af-
fected the fair marker value of rthis
agricultural property.

Upon reference to Exhibir I, please
note Parcels A, B, C and G. In the case
of these four els, we acquired all
of the access nghts including 100 feet
along the county road, except a 30-
foot opening for ingress and egress ar
the extreme right-hand comer of par-
cel G, You will note thar the owner
has used this opening to construct a
private road to give ingress and egress
to Parcels A and C. At the nme of our
acquisition of access rights and a
widening strip, on November 27, 1944,
the appraisal of the fair market value of
Parcels A, B,Cand G was §3,500, How-
ever, Parcel A sold on April 9, 1946,
for §1,500; Parcel B on April 9, 1944,
for $1,000; Parcel C on April 18, 1946,
for §1,000, and Parcel G on September
6, 1945, for $5,000—a total of $8,500.
Referring to Parcels D, E, F and H,
all access was acquired with the exce
tion of two 30-foot openings along rll::
frontage of Parcel H. You will nore
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from the sketch how the owner has
laid our the private roadway for in-
gress and egress to Parcels D, E and
F. At the time we acquired the access
righrs for limited freeway including a
widening st.n'p. on March 28, 1945, our
opinion of the fair marker value of the
property as disclosed in our appraisal
?_;-uparcd at that time, was $4,000,

owever, on August 22, 1946, Parcel D
sold for $1,500; on Scpt-cmber 13, 19446,
Parcel E sold for $1,000; Parcel F for
$1,000 on December 11, 1946, and Par-
cel H for §4,000 on October 14, 1945 —
a total of $7,500,

Market Values

Please now refer to Exhibit ] in
which case all access rights along the
state highway and back along rthe
county road for a distance of 100 feer,
were acquired from the parcel includ-
ing a strip of land for widening pur-

ses. Because of the way the property
ine intersects the state highway, the
taking of all of the access from Parcel
A acrually meant that we acquired only

STATE

50 feer of access rights plus a very
small area for widening. Ar the time
of our acquisiion on February 11,
1946, the appraised value of Parcel A
was $4,500, and on April 22, 1946, this
Parcel sold for §6,500. Upon reference
to Parcel B of Exhibit ], we acquired
600 feer of access rights and a widen-
ing strip. At the time of our acquisition
on February 11, 1946, the appraised
value of this one acre parcel was §200.
However, on May 10, 1946, Parcel B
sald for $1,000,

I feel quite certain that if you will
carefully study the properties shown
on Exhibits D to J, inclusive, and re-
view the history of real estate transac-
tions on these parcels since the time of
our acquisition, you will agree with
me that in all cases the raking of the
access rights insofar as marker value
is concerned, represents nothing more
than a nominal or nuisance value; and,
in this connection, it will be of interest
to vou to know that all of these trans-
actions were closed out on the basis of
the marker wvalue; the access rights

HIGHWAY

ranging from $10 to $40 depending
upon the size of the parcel.

Mew Field for Appraiser

We have made a study on U, 5.
Route 40 in the Vacaville area lying
between San Francisco and the Stare
Capital (Sacramento) and along this
route we have available the informa-
tion on some thirty sales, and without
a single exception there is no indica-
rion that the raking of access rights
affected the marker value in any way.

We also have similar information on
U. S. 99 hetween San Bernardino and
Los Angeles, and U. 8. 70 berween
Riverside and Ontario (Ontario being
some 34 miles east of Los Angeles). 1
have the record of all these sales in my
possession and if you wish, will be glad
to supply them upon request. There
are, however, so many sales to bear out
our contentions, that the taking of
access rights in general represents a
nominal damage, that they are too
voluminous to report at this ime.
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We must keep in mind char the ap-
praisal of the tking of access rights
as such, is a comparatively new field for

the appraiser. We must proceed cau-
tiouslv and not be swaved by fantas-

e ideas of value presented by the
property ownet or his attorney, but at
the same time we must be fair and just
and in cases where the property owner
suffers substantial damage because of

V-Mon-2-J

US 101 North of Salinas

the raking of aceess rights he should
rightfully be compensated. It will also
be apparent that the wking of nccess
rights from one piece of property may
reflect no damage while the raking of
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such nights from other property may
be tanamount to a damage perhaps
equal to the value of the entire pro-

I have previously stated that the tak-
ing of access rights for limited free-

way from the parcel of land
on uﬁ E the highest and best use s
for agricultural purposes, ly
represents no damage. In axﬁ:se
however, involving a roadside business
properry, the taking of all access nghrs
cn pvcrllﬁ:n create a damage prac-
dgcally equaling the full value of the
peoperty.

In my opinion, the measure of domoges
of the toking of access fo any given piece
of property now devoted to its highest
and best use, can be simply ond cor-

rectly defined os o sum of money repre-
senting the difference between the Ffair

market value of such property before the
toking of occess rights ond the volue of
such property offer the toking of such
rights.

Conceding that the “before and
after” rule correctly indicates and
evaluates the rotal damage w which the
owner i entitled, it is readily apparent
that the difficulty in applying this rule
lies in rmr:riy analyning and evalu-
ating all of the elements rhat must be
taken mnto consideration in arriving at
the after-value.

Anocher factor that 1 have
viously referred to, and which must be
considered in evaluating the taking of
access nghts, is that of benefits created
by virtue of the proposed mmprove-
ment. With the theory of appraisal pro-
cedure and evaluation of the effect of
freeway development on adjacent land

California Highways and Public Works (March-April, 1948)
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values in mind, 1 have artem m the
shart time allotred to me for

tion of the subject, to give vou several
thoughts which I hope may be of inrer-
esSL I You.

Moy | impress upon you the impartance
of the severol states corrying on o con-
tinuing progrom of research ond exchange
of information so thot we may to the best
of our ohility develop as much foctual dato
os possible, looking toward the occurate
and scientific determination of the effect
of freewoy development on the morket
value of odjocent lands.

It is our solemn duty 1o our employers—
the state highwoy departments—ond to
the offected property owners, that we es-
tablish o definite program of procedure
lacking toward the accomplishment of this

program,

3



Highland, §%6.810y Basich Bewm Cessmmwtion Co
& Manich Mewm, Alhambe, 357531

wwanded to Browne & Keull, Pale Alto, 545,339,
LOS ANGELES COUNTY—On Olympic Bled
between Lincoln Blwd. sod Bumdy Drive, sbout 1.3

LS ANGELES COUNTY—Beiween Violin Spd-
dle and Whitnhar Summdt, abour 44 miles to be
iraded and surfaoed with plant-mixed surfacing on
uptreated rock base, Distrder VII, Route 4,
GH. Geiffiels Ci,, Lis Angeles, $1,680,000; Clyde
W, Wood, luc., North Hollywood, $£1,698,503; Guy
F. Atkinen Co, Long Beach, §1,709,43%; Mox-
rismvKnudwen Co, Inc., Los Anpgeles, %2,128,555.
‘li:mn; awardesl 0 Winston Bros. Co, Azasa

1,378,504,

LS ANGELES COUNTY—In the City of

E

[

I Fadel, North Hollywoeod, 356,480, Contmct
muTmmlmhm

LOS ANGELES LWNW Huollywood Park-

Ca,, Los Angeles, 51,037,128,

LOS ANGELES COUNTY —On Olsmpic Bind,
from Indisns Soewt 1o Anaheing Telegzaph Rosd, fue-
nish and insall fxed time traffic sgoal systems ar
six Inteeswctiony and modify existing fiued time traffic

Tne., Ckeansdde, 24866 (. 1. Drvaucker, Inc, Lis
Angelen, R27.960; Hoomollte Corp,, los Angeles,
§29,887, Contract awanded 1o Electric & Machinery
Servioe, Ino., South G, $23,427,

MENDOCING COUNTY—At Rk Creck abour
25 miles sowth of Garberville, sbout 0.6 mile, »
structursl eeel brldge t be comtructed and roadway
approaches 1o be graded snd sorfaced, Diwrict L
Routr 1, Section J, Meroey Praser Co., Euseka, S168,-
431 R G, Clifford & A, R. McEwen, South San
Fruncisen, S160573; Baldwin-Straib Cop., San
Rafeel, 5169,091; Grant 1. Miner, Palo Altn, 5179,

VI, Rowts 26, Sections EA R Matich Bres, Cal-
ton, $812.848; Crifeh Co, Los Angeles. S879 165
b E Haddeck, Lol Poslens, $911.35%; Momion-

SAN BEERNARDING COUNTY—Bciween Larch
Avenue sl Avenue, nesr Bleomington, tress
o be - Districe VIII, Route 26,

ind surfuer trestment applied. Districs
VT, FAS 1143, Geo. B Prance, loc,, Visalia, $66,105;
Gardon L. Cupps, Stockton, $67,74%; Clande .
Wl Cor,, Lowld, $70,857; Munn & Perkins, Modests,

Contracts Awarded for
February and March, 1948

§72, 480 Apndeiws Company, Visalia, $73,230; Cnl-
ks Tracking Co, Babersbeld, $72.800; i
on Rres, Sem Anslew, $73.093; N M. Bl Soms,
Berkichey, $74.884 C M. Spox. Vallejo, $73467F
Lombe Biwsatri & Som, Seockion, $75.615; Dix-Syl Cea-
vt Company, lnc., Bakerdbeld, S76,425, W.

E

424 156,
SACRAMENTO COUNTY—A: Theee M=
Falsom Boulevand, & o e constructed.

applied, Shcraments County, Route 11, Section C,
Munn & Perking, Modests, $64,195; Louls Bil!’.‘ltll.
& Son, Yimckion, 367,089 Porish Bros.,
%65 K66 Ass Construction Co., Mo Vista, $68,112%;
W, . Nalling, Redwood Clty, §71,799; Jensen &
Pitte, Son Nalsel, $73,074; Fredesicksen & Kosler,
Sacrumenie, $£74,199%; Clauds €. Wood Co., Ladi,
£76,341; A. Tolchert & Son. Inc., Sscrumentn, $76,-

E

lob A A
awarded tis Sheldon (H] Co., Saten. $63,763.55.
SACHAMENTO COUNTY —Betweeen North Sac-
ramentn Visduo! smd one-hsll mile cad of Ben Al
ahimt 4.2 meles to be landwcaped, 8 well 1o be drlled,
and pumping equipment o be fornisded snd in-
aalied. Destoscr 111, Moite 3, Section B, Henry ©
Sotw & Co., Lim Angeles, $87.286; Jannick Nurseries,
Aliadens, SELEHT; Huoenig & Schasmm. Palo Alm,

applied.
MHstricn X1, Mowis 198, Section F. Clifford C. Bong &
Co., Arcadin, $92,390; E G. Petham, Los Angeles,
$103,318, Contrwet swanled to Walter H. Burber,
La Mesa, $69,550.

(March-April, 1948) California Highways and Public Works
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Geology

Continved from poge 17 ...

Over a hundred hand and power
borings were made along the align-
ment in conjunction with many resis-
tvity and seismic tests. The correla-
tion of the samples obrained in the
borings, with the geologic informa-
tion available, which in turm were com-
bined with the geo-physical dara re-
sulted in a comprehensive picture of
the materials to be encountered along
the alignment. From this dara it was
possible to reconmmend treatment nec-
essary to stabilize the cuts and Alls.
Thar this extensive preliminary investi-
gation saved many thousands of dollars
is attested by the fact that Cucsta
Grade, although mraversing an area of
very unstable formations has caused
very little trouble in the many vears
gince its construction.

Los Gatos fo Sanie Crux

In 1937 extensive foundanon stodies
were made an a proposed alignment of
the Los Gatos-Santa Cruz Road in
Santa Clara and Santa Cruz Counties.
The road as projected called for large
cuts and fills through an drea of un-
stable material paralleling the San An-
dreas Rift for a distance of three miles,

The San Andreas Rift or faule has
been the subject of much discussion
and many misconceptions since the day
startled Californians were made acurely
aware of irs existence on Apnl I8,
1906. To describe the many hypotheses
about the fault is not the purpose of
this article, however, it is a major part
of California's structural features and
as such, due consideration should be
given to all types of enmineering works
which may come within the scope of
future movements,

Structurally the area along the align-
ment is that of a highly inclined mono-
cline dipping to the southwest, where
the sediments composing the structure
arc in contact with the metamorphic
Franciscan Series along the San An-
dreas Rife.

Unstoble Materiols

Paucity of outcrops and rugged ter-
rain covered with’ a heavy growth of
brush and rimber necessitated the use
of geo-physical and boring equipment
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to supplement the geologic informa-
tion.

Over 200 borings having a rotal foor-
age of 4,508 feet were made at various
locations along the alignment. The in-
formation obtained showed the exise-
ence of unstable materials, ar depths of
50 feet in many of the proposed cuts
and beneath the fills,

Madification of cut and fill design
were recommended and the installarion
of many feet of rock drain for All
foundation rrearment have resulted in
a comparatively srable section of road-
way,

An interesting sidelight on this proj-
cct and of geologic interest was the
area around Moody Gulch.

Moody Gulch is the sice of one of
the earliest ol fields in the Srare. The
date of discovery goes back o 1880
when the first well was brought in.
Records show the total production up
to 1921 was 85,000 barrels of high
gravity oil. During recent years only
a few barrels per month are being
pumped from the old wells.

Preliminary plans called for a con-
vrete arch bridge over Moody Gulch,
Because of the proximity to the San
Andreas Rift and the existence of a
faulr ar Moody Guleh, this srrocture
was not buile.

Materiols of Construction

The Califormia Division of High-
ways keeps a rigid control over the
quality nIP’l’natcr:iaL*i used in constric-
ton,

The problem of locating suitable
marerials for the many phases of high-
wWay construction, 1.e,, CONcrete aggre-
gate, crusher run base, imported bor-
row, and earthwork has become rather
eritical in some areas of the Stare.

California as a whole has been gen-
erously supplied wirth marerials of con-
struction. The large streams cutting
through rugged moontzin ranges for
many thousands of vears have, where
they debouch out into the valleys, de-
posited vast quantities of sand and
gravel at many localities throughour
the State. The production of sand and
gravel alone according to the figures
available for 1945 have a value of §10.-
371,647; to be added to this are ma-
cadum, ballast, rubble and riprap which
make a total of 29440484 tons, and
having a wvalue of over $20,000,000,

placing the production of miscellane-
ous stone fourth in rank of the minerals
produced in California.

It must be remembered, however,
that the above figures and quanrities
are for known commercial sources.
Engineers and contractors on highway
construction must, in most cases, rely
on developing local sources within eco-
nomic haul of proposed work.

Geology Important

Geology 15 becoming increasingly
important in determuning sources of
material and is keeping pace with the
highway construction program by use
of preliminary geologic investigations
in areas where conditions have not
been favorable for sccummulation of
suitable road material,

A rypical example in which geology
was an important factor occurred re-
cently in a district which is less favored
in its supply of road materials, espe-
cially on the west boundary.

Several proposed borrow sites were
thoroughly investigated, but proved
unsatisfactory. Existing pits had devel-
oped material which failed to meet
standards. A brief geologic study of
these pits disclosed thar zones of de-
formation or faulting had altered the
rock to such an extent char it was very
improbable that suitable marerial could
be developed by further excavation.
The problem of locating an area out-
side rhe zone of deformation was com-
paratively simple.

Loborotory Analyses

The Materials and Research Depart-
ment has a completely equipped min-
eralogical and geological laboravory
where derail petrographic analyses are
made of aggregates and rocks from
every section of the State.

It has been shown by past experience
that certain  aggregates conmining
cherty, and opaline minerals cause ex-
cessive expansion with subsequent de-
terioration of concrete when used in
conjuncrion with high alkali cements.
Particular artention is paid to aggregare
from areas where deleterious or reac-
tive rock particles are known to oceur
and detail petrographic analysis is fre-
quently used to corroborate the pres-
ence of these reactive minerals,

«« . Continued on page 35
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Bay Crossings

Puuuu..us involved in the preparation
of plans for the construction of two
proposed new San Francisco Bay toll
highway crossings were listed cate-
gorically in a rt submitted to
Direcror of Public Works C. H. Purcell
by Ralph A. Tudar, Chief Engineer of
the recently creared Division of San
Francisco Bay Toll Crossings.

Studies are being made by Tudor for
the California Toll Bridge Authority
on two addinonal bay crossings; one
the southern crossing between San
Francisco and Alameda County, which
would consist of 2 combined over-
water structure and under-water tubes
and the other a structure paralleling
the present San Francisco-Oakland
Bav Bridee.

In the event both crossings canno
be builr smulancously, factors which
will determine which crossing shall be
constructed first are costs, approaches,
traffic counts, and service to the public,
Tudor said.

Bids for vest borings for foundation
explorations for the southern crossing
and parallel bridge will be opened on
Apni 14. The work m be done con-
sists of making sediment bornngs and
core borings and raking samples for
foundation studies ar some seventy-
three locations in San Francisco Bay
berween the City of San Francisco and
the cities of Oakland and Alameda.
Meanwhile the work of designing both
structures will be carried on.

A comprehensive study of bay area
rraffic by the Division of Highways,
which is nearing completion, will be
thoroughly analyzed by experts in
aorder to deternine estimated traffic
and revenue on the existing and pro-
posed bay crossings, on which the
markening of required revenue bonds
may be justified,

This review should be available
the Toll Bridge Authority when it
undertakes ro determine rthe amount
of bonds that can be authorized,

Tudor's seaff will consule with the
city engineers of all the interested San
Francisco Bay area communities on the

Engineers Needed

DESIGN enginsen for tridpes
and subogueous tunnels are wur-
gently needed by the new Division
of San Frencisco Bay Toll Crossings,
occording to Ralph A. Tudor, Chief
Engineer. The division must deter-
mine suitable sites and foundafions
for the two proposed new toll high-

ties, o well o1 design the structures
ond opprooches.

Tudor is desirous of completing
his engineering staff ox soon as pos-
sible in order that there will be no
delay in the designing of the sruc-
tures required for the southern
crassing, which will be o combino-
fion over water and under woter
structure, and for a new span paral-
leling the existing Son Froncisco-

Engineers qualified to fill the po-
siioms created by the formation of
the Division of Son Froncisco Boy
Toll Crossings, porficularly design
engineers for bridges and subaque-
ous tunnels, ore urged by Tudor fo
write for full information regarding
openings or to apply in person fo
division headquarters, Room 500,
74 New Montgomery Stree!, San
Francisco.

Successful appliconts will be af-
forded an ocpportunity to ocguire
state civil service stotus. Storfing
salories ronge from $268 to $458 o
month on a 40-hour work week
basis.

location and cost of approaches to the
new crossings on both sides of San
Francisco Bay, Purcell said.

All pluns for approaches to the cross-
ings will be made in full cooperation
with the Division of Highways, which
will prepare all geometric layouts for
actual connections with freeways and
Streets.

California Highways and Public Works (March-April, 1948)

Engineer Cites Problems
Which Must Be Studied

Southers Crossing
Under “Design and Cost Estimate of
Southern Crossing,” the report says:
“This study will be based upon the
location and type of crossing recom-
mended by the Army-Navy Board.

“The principal problems that must
be smudied in connecrion with this

“1. Will the propesed artificial islands

bilized?
“3. Develop tunnel ronsition section

“d. Will the tubes be shield driven

“5. ks there dredging equipment avail-

“6. What slopes will the boy bottom

“8. Will supperting and ocligning
foundations be necessary for

tubes?

“9. What foundaotions will be neces-
sary for ventilating buildings?
“10. What ventilating will be required

for tubes?

“T1. Whet lighting will be required for
tubes?

“12. What foundations will be neces.
sary for couseways and what types
and lengths of spons will be best?

“13. Are there any underwater utilities
that must be relocated?

"4, Estimate the time for construction,

“15. Consider the availabllity of mate-
riols and skilled labor,

+ o Continved sn pags 34
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New Psjaro Bridge Contract Award Due Soon

THIS structure s to be locared 106
miles east of Wasonville and will re-
place the present narrow and light
steel truss bridge built by San Benito
County in 1916, one span of which
collapsed upon being struck by passing
loads in 1941. This portion was imme-

Bay Crossings
Continved from paga 35, ..

*An analysis of these and other prob-
lems will permit a rational design and
estimate to be made of the southern
crossing including the tubes under the
estuary between Oakland and Ala-
meda.”

Under the section, “Design and Cost
Estimate of Parallel Crossing,” the
report states:

“This study will not be so difficult
as that for the southern crossing for
most of the unknowns have already
been explored in connection with the
existing bridge. Nonetheless, there
remain numerous formidable questions
to be answered. The principal anes are:

“1. Te what depth must the foundao-
tions be taken?

2. Can the piers be placed withou
disturbing or damaging in any
woy the piers of the existing

bridge?

%

diately replaced by a temporary timber
trestle.
It is expected the contract for the
new bridge will be awarded shortly,
The new bridge is being built at a
higher grade upon improved alignmenr
eliminating the reverse curvature of

“3. What under-water utilities must be
moved?

4. Will there be any difficulty driving
o new island tunnel without dam-
age to the existing one?

“5. Whaot can be accomplished by
eliminating the interurban facilities
on the bridge? It is believed that
an appreciable amount of steel in
the lower deck floor system and
trusses can be saved.

“#&, Studies for new structures where
present bridge will not fit new lo-
cation {Yerba Buena lsland, efe.).

“7. What is the best way to distribute

traffic between the two adjacent
bridges?

"8, What is the best arrangement of

troffic for upper and lower decks?

Q. Estimate the time for construction.

“10. Consider the availability of mate-
rials and skilled labor.

Y An analysis of these and other prob-
lems will permic a rational estimate of

_.-“_.:‘_."'-.'1'-..

the old highway, It s of simple design,
Concrete abutments and piers, plate
girder stringers and concrere deck.
The railing steel, of standard design,

This sketch is by Van der Goes of
the Bridge Department of the State
Division of Highways.

cost to he made of the parallel cross-
ing.”

Based upon the work outlined in the
Purcell report, a cost estimare for each
crossing will be made. This will include
the cost of construction of the cross-
ing itself, approaches, right-of-way,
engineering, legal, administration, in-
terest, insurance, operation and main-
renance, and contingencies.

Geology

Cantinved fram poge 34 . ..

Much has been said about the gealagist
nat understanding the engineer and vice
versa, but each recognizes his limitations,
and it is through this medium that a spirit
of cooperation is present in all problems
which have a mutval end in view, namely
better and safer construction.

So as Sir Walter Scott said, some will
still continue 1o “rin up hill and down dale
ta see how the warld is made.”

(March-April, 1948) California Highways and Public Works



H. D. Jerrett Retires
After 21 Years of
Service With State

H. D. Jerrerr, Distrnice [ Right of
Way Agent, was guest of honor at a
dinner in the Marysville Horel, when
mare than fifry friends gathered to ex-
press their best wishes upon the oc-
casion of his retirement from state
service. Short talks were made by rep-
resentatives of Headquarters, District
I, Districe 11, and Districe III. A foun-
tain pen desk set and several sets of law
books were then presented by various
groups of co-workers.

After an early carcer in hydraulic
engineering in Fl Dorado County and
other parts of Northern California,
*The Judge,” as he was known in Dis-
trice 111, began to read law and in 1914
was admitted to the bar. Afrer 10 vears
of private practice as an attorney, he
entered the right of way department
of the Grear Western Power (th|||||1:|“_|.
and then in 1926 went to work for the
California Highway Commission as
Right of Way Agent.

During his 21 vears of state service,
all bur a few months of which were
spent in District 111 of the Division of
Highways, Jerrett became widely
known as a man of unquestioned integ-
rity and clear thinking. His loval devo-
tion to dury and his frendly advice
will be missed by those with whom he
had worked so long. The best wishes
of all of them go with “The Judge™ in
any activities he may choose to follow.

New Devices

Continved from page 20 . . .

to feed the mixture to the atachment,
Although these artachments were
mounted on a Barber-Greene finisher,
it is believed they can be made adapt-
able to other makes.

The accompanying photographs
show the uprrntinn of these devices.

These attachments maintin a fixed
relation between pavement grade and
adjacent drainage facility, The results
were so uniform and pleasing in ap-

arance that the use of these or simi-
ar devices is recommended for all such
waork by the Division of Highways.

Whan ithis phetograph of the old wire cobls bridge ocrom the Marth Fork of the American River was foken
on March 25, 1920, fosd waters wers only sight fes! balow the battom of the 1pan deck

New Bridge
Coafinved from poge 1],

The Mother Lode Highway offers
facilities for transportation and travel
to many of the early day mining com-
munities, many of which are now
thriving ciries, Proceeding north from
Mariposa it passes through Coulter-
ville, Chinese Camp, Jim Town, So-
nora, Columbia, Turtle Town, Me-
lones, Carson Hill, Angels Camp, San
Andreas, Mokelumne Hill, Jackson,
Sutter Creek, Amador, Plvmouth, Fl-
dorado, Placerville, Coloma, Lotus,
Pilot Hill to Auburn.

From the Jackson and Placerville
Folios of the Geologic Atlas prepared
by H. W. Turner in 1894 we note the
following description of the Mother
Lode: “A series of quartz veins -
highly auriferons,” extending south-
casterly from Plvmouth in Amador
County o four miles south of Angels
Camp s called the Mother Lode. The
Morther Lode which must not be con-
sidered as a continuous vein but rather
as a bele of parallel, though sometimes
interrupred, quartz fissures thar can be
traced continuously as far north as the
St. Lawrence Mine on the Georgetown
divide in El Dorado County,

The contract for the new bridge was
awarded o H. W. Ruby, September
16, 1946 in the amount of §246,626.20,
which includes the approach road con-

California Highways and Public Works (March-April, 1948)

nections. This project represents the
largest single contract completed to
date on State Route 65 extending from
Auburn in Placer County, to Mariposa.
This unit was raken into the Srare
Highway Svstem by legislative acr of
1921, and is commonly known as the
*Mother Lode™ Highway.

The steel plate girders of 10 feer
depth with reinforced concrete deck
providing 26 feetr clear width roadway
berween curbs designed for H-20 load-
ing represent once of the most perma-
nent types of bridges that can be buile,
The pedestrian walks 12 inches above
the deck surface are made of steel floor
plates which are rolled to § inch diam-
cter semicircular ar the roadway edge
thus forming the curb and providing
a continuous 4-inch drain. The railings
consist of two 7-inch x 4-inch channels
spaced | foor, 6 inches and 3 feet above
the sidewalk floor, supported by 6-inch
x 3%-inch channel posts ar 12-foor
CENLers,

The anchor girders at each end of
the bridge have an over-all length of
112.5 feer exrending from the abut-
ments 25.5 feet beyond the piers and
support the suspended span of 123 feet,
giving a total bridge length of 348 feer.
The clear span berween concrete piers
is 174 feet. An aggregate of 780,000
pounds of stoctural sreel, 113,000
pounds of reinforcing steel, and 1,215
cubic vards of concrete were used in
this construction.
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Sand Drains
Continued from page ¥ ...

TABLE 1
List of Projects in Which Vertical Sand Drains Were Conatructed in Callfarnia Betwoon 1934 and 1947

—_— T T’ — = ——— - —

Height Depth [Mametor | Spacing Tolul Clomt of

Satici Cousty b o of of Muthsod of lneal | drnim and
plited fill druine drains druins inatalintion font | eckiill
Feeid [§ ) {Imokes) TN of drmin Jer Times] Foot
{

fontrion Fiai. . Hitmmboddi 1kt a Af- S 25 | 10a 10 | Tetwry deil 8,440
M Cepito e s .. Alamedn_ . .. [ 12 AW 24-30 0w 10 | Totury dell o 4,871 0.73
Hohaoal Hoose Cageon | #Han Tuls Do, 194y i 1274 | 4 18215 | Rotry drill. . (& )
Bahool House Conyon Han Lois (liapo. 1937 Lo e 13-15 10w (0 | Diriven m | 1.2 i ,im
Litthe Poiato Sough | San Joneuln . . 1940 a7 = 22| 10x10 | Rotaey dell 1844 0,04
Ewrnlon. Slough. .. ... | Hum | e 1940 an 1545 2% Bull | Rotary delll 15,045 1,18
Ban Licks Obiapo Oried. . | Sum Lis Oblapa. . 1940 L] 7-66 1820 10w 10 | Retsry drill | =2 .74
Duitarks Galeh . ... SRS—— 9 FP T T | w370 B-3f 18| 13x12 | Rowredeil........ | 19,502 0,60
Harking Sloush -—| Bania Crus-- 1941 3 621 20 113 13 | Retary drill. &, TuR 0.47
Watsnville Slough.. .. .- | Bants Crus 1141 Lz 44 an i3 Eﬂl.r.r drill. R0 047
Maokelumne River et | Bwormmenio, . . (LY 4 b= ] L] Bz il oy =4 A%, B [N
Quay Wall-Mare lalansl e Nap. .. = 1040 E ™ L] B a0  Driven mandral ___ 28,000 sesasa
S — Bants Barbars ik ik L 03 lx13 | T drill 14,130 1.5
Port Chicage=NAD_______ . Coriten Coste 1844 7 1ifilh | 10k 0 | Reotuey det. . 174M0 1.00
Port Chicsge-NATY, . .. . ... .| Cootre Coste_ ... (] 14 1520 14 | 1213 | Diriven wandeed_ | 1.00
Port Chioage-NAD______ Conten Coetu 14 17 ‘ ] | Li 1010 | [riven mandrsl. JLE S 1.00
Pork Chiongo-NAD____. ... Contrn Costa (2] i T4 ] e 0| [hlven mandrel 16T 8 [N
Bayabeirs Freowny... . ... Fan Mateo. .. 190 14 1f=fl | ¥ 10x 10 | Drivan mandral . 40704 (B
Dapskorn Frooway_ San Mateo. .. 17 514 ! 15-50 15 e in ven el =L 0.8l
Nieholson Approach_ .. . .. Lo Argnise... 1986 | 133 40| 12| 7uis | Jetied mmasiel. 13240 1.0
Terminal Island Froowsy . Los Angles 1846 | -0 A is-22 e im | Betted mmmndral 1o | 1.00
Parifie Const Highway. ... Lew Angwles e | 1242 HJ 18-23 Gu il | Jetsad mnndrel. 10EA7 | 1

APPENDIX A

California Division of Highways
Typical Specifications for the Construction of Vertical Sand Drains and Sand Blanket
Sand Drolns mure than two percent (170) by volome of Sand Fill Matorial

Where shown on the plans or directed by
the engineer, ical sand drains shall be
constructed as herein specified and as directed
by the engineer.

The depth of the vertical sand deains will
vary from 15 feer to 60 feer, the exact depth
te be determined by the engineer,

Vertical holes, 18 inches o 22 inches in
diameter, shall be excavated w underyving
firm strata or to such depth as the engineer
orders, and the holes backfilled with sand.
The holes may be excavated by cutting or
atgering out the material, by jetting 2 casing
down to the required depth, by driving with
u pile driver and plogged mandrel, or by
mI!J.]:r approved methods. Any merhod of
excavating or constructing the holes, which,
in the opinion of the engincer s :py;miﬂ-ir
disturbing adjscent existing grommd shall be
dcontinued. Floles that are out of place and
AR T

san sha
h"mlcﬁ and sbandoned, if so ordered by
the engineer, and no compensation will be
allowed for fumishing naterials or doing
work on such holes.

If the commactor elect o excavare the
holes by jetting a suitable casing o the re-
?nlr-:d depih, the jetting shall be contmued

or a sufficient length of time after the cask
has reached the required depeh o remove a
solid materials within the casing. After the
hole has been backfilled with sand, the casing
shall be removed. ]

Holes that contain muoddy water shall be
pumped out unell the warer does not contain

silt or clay.

Each hole shall be inspected and viedl
by the engineer before any sand filling ma-
rerial is placed therein.

Material excavared from the holes shall be
disposed of as provided under “earthwork”
of these special provisions.

Material for we in bockfiiing the holes shall
comiist of clonn sond confarming te the following

grading requiramants:
Sieve e Perconfoge pomsing sieve
Yolmch ¥0 fo 100
Mo, B 25 o 100
Hao. 30. - _— 5Sm 30
MNo. 30 —— Dt 20
Me. 100 Dw 12

In derermining the linesl feer of vertical
haoles {sand drains) o be paid foe, the depth
of each hole will be messured from the top
of the working mble ™ the bottom of the
hole. The quancty of sand backfill (sand
drains} o be paid for will be determined by
weighing as provided in Section 9, aricle
{a}), of the Standsrd Specifications,

The price paid per lineal foor for vertical
holes (sand drains) and the price paid per
ton for sand backfill (sand drains} shall in-
clude full compensation for furnishing all
lahar, materials, tools and eguipment and for
doing all work involved in preparing the
holes, fumishing and placing sand backsill
and disposing of material removed from the
holes, as specified above.

A layer of imporred sand fill marerial shall
be placed over the top of the vertical sand
druins, This layer cover the entire area
where sand drains have been placed, shall
extend o the outer initial of the em-
bankment and shall have a depth of one foor.

Sand Ml moterial shall comist of clean, coone
vand or grovel conforming to the lollewing groding

requirementy:
Sinve size Percenloge possing sisve
Yelnech .. . BO 1o 100
Ma. 8. o - 5w 5
No. 30 — D 0
Mo. 50 Ok §

Prior 1o J;hcinu the sand fll marerial, the
working table shall be bladed o 2 smooth
plane and shall expose clean sand backfll
material in the top of each sand dran w
insure free shrinkage connections betwidfn the
sand drains and the send fill material. If the
top of any of the sand drains b clogged or
if the backfill material has become mixed
with unswitable marerial, the top of such sand
drain shall be cleaned out before placing sand
fill numrnl.h' EI:nd Fr‘:] ?uwm!: :hs‘lilbe placed
m one layer by end dumping and spreading
in & manner which will ||I:r: disturb the ver-
tical sand drains. The next layver of embank-
ment material spread over the sand fill
material shall be a i v eight inches
thicl: before tion and shall be placed
by end dumping and spreading before rolling
im such a manner that it will not become
mixed with or displace the underlying layer

(March-April, 1948) California Highways and Public Works
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of sand fll materal The remamder of the
embankment shall then be conuructed in ac-
curdance with the Sundard Specifications
and these specml provsom

Sand fill marerial (sand drain blanket) will
be measured and paid for by the wn, as pro-
vided in the Standard Specifications, which
price shall include full compensation for fur-
nishing all labor, marerials, tools, and eguip-
ment end doing all work imvalved in placing
the blanket of sand 6l meterial = sbove
provided.

Prior o constrocting vertical ssand draims,
3 layer of muterial shall be placed over the
entire ares where sand drains are o be con-
sructed to form o working mble capable of
supparting light construction equipment and
to provide access m the areas for conwtruc-
tion of sand drains. The material shall be
placed in @ manner that will caose 2 minimum
of displacemem of the underlying mud. If
the equipeent msed = constroction of sand
drains cannon be supported on the working
table without deplacernent of the enderlying
mud, the equipment shall be sEppormed on
TS,

If the embankments are o be constrocted
of hydraulic fill material only one laver of
such material, not exceeding three feet in
thickness, shall be pliced by hydraulic meth.-
ods 1o form the working table specified above.

If the embankments are to be comuructed
of mmparted borrow, a layer of imported bor-
rowr shall be placed o form the working
table specifind shove

Maternl cvcavated from sand drun holes
shall not b placed m roadway embankments
within the limits for initial construction =
shown on the plans but may be disposed of
within the right of way but outside .__ﬂ”oﬂﬁ..n..ﬁ
for initial constroction as directed by the
engineer. Should the comractor elect to use
petrmg methods in excavating the vertical
mand draim, the mud therefrom shall be dis
posed of to the mtnfaction of the engincer.

Arntentumn i difected to the unstabide narore
of the foundstron materuals m sress o
whch embankments are o0 be place! and the
necemiy for placing conbankment materiakb
in layen of unidform thickness chroughour the
unstable area wo @ w consolidate the founda-
tion properly snd prevent cxcesive latornl
displacement.

Embankment construction shall be so con-
ducted = w sdeguard the sability of the
embankmens ar all Gmes. I, m the opinion
of the engineer, the rate s which material
n bemng placed does not sllow safficient time
for proper consolidstm and srabadirstion of
the foundation mmterial, the State reservo
the right ro further restrict the rate of plac-
ing marerial or o suspend operstions st any
lcarn as directed ﬂ” the engmeer, The
ol tme during which operations may be
suspended ss above provided on any portion
of the project shall not excoed rwenry con-
secutive dayy, Sundays and legal holidsys
cacinded.

The contractor shall fumish workmen
aan: the engncer o stalimg embankment
control eqpEpment and the cost thereof will
be paid for & extra work, s provided in the
Seandard Specifications. The cootractor shall

w condect ha operastions s to asisz in the
placag of cmbankmenss control equmpment
and the protection of such eguipment from
damage nﬂ.ﬁdﬁ CONSLIICTHN OPCTalions.

Full compensation for any delsy or incon-
venience o rthe contractor's operstions by
reason of the suspension of operstions and
the installation and protection of embank-
ment conmol equipment shall be considered
= included in the prices paid for the varioes
wems of wark.

A layer of inported sand fll shall be placed
over the op of the vertical sand drains =
hercinbefare provided.

In order m sccelerate subsidence, additional
embankment material shall be placed as o
surcharge at the locations and to the depths
shown on the plans or as directed by the
engincer.

After the rare of subsidence, determined
by meams of embankmern control COTIpMTCIT
to be placed s hereinsfrer provided, has re-
duced to an amount satisfsctory o the engi-
neer or after the resting period specified
under “Order of Work™ of these special pro-
vmions, surcharge materil remaming above
the required subgrade elevation, s shown on
the plans shall be removed and used ro et
tert embankment slopes a3 directed by the
engineer. Unless specifically directed by the
engineer, no surcharge materis] shall be used
to flasten embanloment slopes within the areas
where wnd drams have been comtructed. Re
moval and derwosal of surcharge marerial will
be messured and pasd for B roadway exca-
vaton and overhaul

Unique Span

the railroad the width was gradually
decreased and the number of boxes
dropped from three to two, and finally
to one for the last six spans.

The resulting structure with its thin
secuon of reinforced concrete, single
column bents, and long sweeping
curves gives 2 streamlined appearance
that is very pleasing. The circular piers
supporting the deep narrow girders and
the long overhang of the deck give the
bridge a most unique appearance at the
SIreamn Crossing.

The project was designed and con-
structed under the supervision of Mr.
F. W. Panhorst, Assistant Seare High-
way Engincer—Bridges. The contrac-
tors, R. G. Clifford and Louis Biasott
and Son, bid the job as a joint venture,
with the Clifford organization con-
structing the bridge and Biasotti's firm
doing the grading and paving. Mr, E. R.
Foley was Resident Engineer for the
Bridge Department.

Mew Llgmsda Cresd bodge ou s fros prege bed
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8. W. BOOKER District IV, San Francises
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