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California Highway Ezxpenditures
As Compared With Other States

By C. H. PueceLL, State Highway Engineer

HE large sum of money raised for high-

I way purposes through the tax upon

gasoline has received widespread atten-
tiou in California. The need for heavy expen-
ditures for highways if California is to main-
tain its position among the ‘‘better roads™
states has received less attention. To accom-
plish this the funds derived from the pres-
ent finaneing system must be earefully con-
served and economically expendedl to assure
the proper maintenance, reconstruction and
construetion of new highways on the presen-
system and necessary roads that may be
added.

Comparative state highway expenditure
data recently compiled from the 1928 edition
of the ‘‘Statistical Abstract of the United
States,”” publisked by the United States
Department of Commeree, and from records
of the aceonnting department of the Depart-
ment of Public Works, State of California,
shows California®s past and proposed road
expenditures to be low in eomparison with
similar expenditures in other states.

The outstanding fact is that California las
been spending considerably less on her state
highways than the average in other represen-
tative groups of states. Even with the in-
creased funds from the 1-cent gas tax, which
are now available, California will continue
to expend much less per car for state high-
way transportation serviee than the other
states herein referred to.

For the purpose of comparison, several
representative northeastern, southeastern and
western states have been so grouped that the
total area of each group is approximately
equal to the area of California. The north-
eastern group of states eomprises New York,
Massaehusetts, Connectient, New Jersey, Del-
aware, Pennsylvania and Ohio. The south-
eastern group of states comprises Florida,
Georgia, Sonth Carolina and North Carolina.
The western group comprises Oregon and
Washington. Average total road expendi-
tures for the period of 1925 to 1927 inelusive
for each group have been compared with sim-
ilar expenditures in California.

The eomparison for each of the seetions is
shown below in tabular form (for the period
from 1925 to 1927, ineclusive):

East and California

Eastern
group California
Land area In s we miles. . 155,564 156,652
Estimated on, 1938___ 38,252,000 4,556,000
%lotor mnhl rqw&gaﬂon.‘gg 6,798,715 1,693,195
tate iway mileage
g ——a 42,6656 6,682
Pu:mllﬂnu per “mile of state
highway - 895 052
Nutuber Of motor vehicles per
mile of state highway ...___ 160 257
Number of people per car—_. 6.6 2.7
Annual Expenditures
Eastern
group California
Averagoe annual state highway
expanditures per capita .. __ F4.44 $3.37
Average annual state highway
cxpenditures per car ... 25.00 4.06
Avcrage annual state higl.way
cxpenditures per mile _____ 35,883.43 3,331.21
South and Callfernia
Southern
group California
Land area in square miles____ 192,821 156,652
wstimated pulation, 1928___ 9,416,000 4,556,000
Motor vehicle m!su-ar_{on. 1927 1,325,504 1,683,195
Stats highway mileage (Dec.
.1, 1986) e R 23,274 6.532
lation per mile of stats
hishﬂr 406 68z
Number of molor vahicles per
mile of siate highway______ 51 257
Nuniber of people per car____ 71 7
Actual Expenditures
Bouthern
. group California
Average annual state highway
expenditures per capita._ - $7.02 $3.47
Average annual state highway
expenditures per car . _____ 49.88 9,06
Average annual state highway
expenditures per mile—— ...  2,540.94 2,231.21
West and California
Western
Zroup California
Land arewx in square willes_.__ 162,442 156,652
Hstimated population, 1928___ 2,489,000 4,656,000
Motor velicle registration 1927 620,156 1,698,105
Sta.tu hifhwuy mileage (Dec 788 sisee
________________ o "
Puuulu.tlon per mile of state
b b 320 a2
Number of motor vehicles per
mile of stute highway__..._ 81 257
Number of people per car—___ 4.0 .7
Actual Expenditures
‘Western
ETOup California
Average annual state highway
expenditures pec capita_____ $7.44 $3.37
Average snuual state hlghw:t
expendliures per car- . 28.45 5.08
Average annual state h ghway
expendilures per mile—_____ 2,388.91 2351.11

The preceding ficures show total expendi-
tures ineluding maintenanee and new con-
struction.

The eomparison shows that up to the pres-
ent time the expenditure for state highways
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in California has averaged less per mile, less
per car and less per capita than in the three
widely scparated representative groups of
states ecompared in the table.

The 1-cent gas tax which was authorized
by the Legislature in 1927 will enable Cali-
fornia 1o inerease her highway expenditure.
With the funds derived from the l-cent gas
tax, California’s annual expenditure per cap-
ita will be inereased to $6.59 and her annunal
expenditure per car will be inereased to
$17.72. Even with this increase in funds
California will continue far lower than the
expenditures of the other states referred to
herein.

Statisties of the past year’s highway activ-
ities in all states indicate that the total state
highway expenditures in the United States in
1928 of $1,300,000,000 included an increase
devoted principally to maintenance, of $100,-
000,000 over the total expenditure of 1927.
This indicates that the unit of expenditures
under ‘' East,” ““South’’ and ‘“West"" of the
tables will increase subsequently but it must
be noted that the proposed per capita and per
ear expenditure in California during the com-
ing fiseal year arc less than the unit expendi-
ture in the other two groups prior to 1927,
with one exception. The one exeeption is
that the annually proposed expenditure per
eapita in California is ¥§.59 as ecompared with
the previous expenditure of $4.44 per eapita
in the eastern group of states,

In the consideration of highway revenue,
traffic needs as compared with the need of
traffic of a few years ago must be taken into
consideration. Big factors in highway expen-
ditures of today as compared with those of
the earlier period are the cost of better align-
ment and wider rights of way; the heavier
and wider pavements now laid ; the incrcasing
number of grade separation struetures; wider
bridges; and the many devices now incorpo-
rated into highways to safeguard and accel-
erate travel that were either unknown or con-
sidered unnecessary in the early days of high-
way building, when traffic was not as heavy
as 1t now is,

STRIPING THE HIGHWAYS

A rveport has been made from the various districts
us to the mileage of pavements which will pequire
striping. It is plaoned to have all sections of pave-
menl of 20-foot width or more divided into 10-foot
lnnes. Tn foggy sectlons, or where there is danger to
traffie, o stripe will be placed nlong the edge of the
pavement, Very favorable comment has been received
on those sections of highway where the edges of Lhe
pavement have already been so marked, The stripe
will be in place before the next winter season to
secure the most benefit from the expenditure.

Select Typical
Highway Sections

For Beautification

Plans for the beautification of typical road-
side sections along the state highway system
are fast taking form.

Seetions in the Sacramento Canyon, and
in the vicinity of Roseville, La Honda, Sali-
nas, Serra, and near the Yolo Causeway, as
well as a section just south of Merced, have
been selected for development as typieal sec-
tions for roadside beautification. In Distriet
VIII different types of trees which thrive
under desert conditions are being planted and
we are looking into the possibility of improv-
ing roadsides along the desert roads with such
flowers and shrubs as will grow in that elim-
ate. Some fifteen or twenty maintenance sta-
tions have also been selected and arrange-
ments are being made for plantings to beau-
tify these places.

In this eonnection it is interesting f¢ note
that California is one of only nine states in
the Union with a definite roadside beautifi-
cation and landseaping campaign under way,
finaneed as legal maintenance expenditures
or from special funds. The only other state
in the west committed to this program is
Oregon, according to data gathered by the
California State Automobile Association.

However, the transformation of roadsides
by setting out trees, shrubs, and vines, and
planting flowers and grasses has developed
into a widespread movement in many parts
of the country. Slates ranking with Cali-
fornia and Oregon in this work are Okla-
homa, Missouri, Michigan, Pennsylvania,
Conneecticut, Massachusetts and Rhode Tsland.

In California this phase of highway work
is reeeiving more attention each year. There
are some 600 miles of roadsides where frees
have been planted, as (he work has been under
way for a mumber of years. In addition to
this, many of the counties have forestry
departments that are taking a decided inter-
est in roadside beautification and are doing
systematie planting.

It is believed that nation-wide stimulus will
be given to this work as congress last year
recognized roadside tree planting as a proper
objeect for federal aid funds. According to
Thomas H. MeDonald, chief of the burean
of publie roads, the amendment to the fed
eral highway legislation providing for par-
tieipation in planting along the roadside is a
forward step and one whieh will receive the
full and earnest support of the burean.
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Governor Young Enunciales Policy
of State Highway Extensions
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The following message dealing with the policy to be followed in making extensions to the
state highway system was transmitted by Governor C. C. Young to the state legislature :

EXECUTIVE
DEPARTMENT
STATE OF CALIPORNIA
Mareh 12, 1929,

To ihe Members of
the Senale and the
Assembly :

In the message
transmitted to you at
the opening of the
present legislative
session, and again in
the message aceom-
panying the budget,
there was discussed
the importance of our
state highway system
to the prosperity and
growth of California.
In these messages ihe
following statement
was made relative to
the inclusion of new
roads in the state
system : .

At this time it will be
necessary  to  establish
some  policy  relative to
the inclusion of new
roads within the state
highway system, There
is a certain “orphan”
section of highway which,
by error in deseription, by

TELLS IMPORTANCE OF
NEW ROAD POLICY

By C. C. Yoixs,
Governor of California.

The rescluticn adopted by unanimous vote
in both houses of the legislature, dealing with
extensions to our highway system, in my opini
is the most important contribution that that
body could make to our state highways. It
establishes a policy and constitutes a precedent
by which future additions to the state highway
system must depend upon their ability to qualify
for a place in that system upon the basis of
merit as determined by and after expert study
and investigation.

The legislature is to be congratulated upon its
willingness to put the ultimate benefit of the
state highway system before the very natural
desire of its members to sce, included in the
system, at this time, roads in which they are
particularly and immediately interested.

The resclution not only provides a proper
policy to govern extensions to the state high-
way systom, but it also assures a progressive
correction of the present unbalanced mileage of
the secondary road systam in the northern and
the southern districts as set up in the Breed bill.
This lack of mileage balance constituted a source
of irritation and complaint in the south.

The resclution should and will promote state
unity and state-wide support in the future and
continued development of our highway system.

The appreciative thanks of the people of Cali-
fornia are due those eorganizations and indi-
viduals through whose able and loyal efforts
this happy result was accomplished.

oversight, or through other fault, was not included in

the state systemm wlhen the purent roads weres desig-
nated as state highways. This probably shounld be
anpexed to the present system at once.
about five miles. Put eside from this I am very
doubtful whether other additions can be made just
now without disrupting our entire highway program.

There ure certain other roads, mow a part of
county highway systems, that are largely devoted to
state rather than local uses. These roads clearly have
prior rights to become o part of the state system,
when that system is cxpanded. The question now
is as to when soch transfer should take place. I
would suggest to the Tlirector of Public Works that
during the next two years he make n comprehensive
trafic study of those county highways in California

It comprises

which now serve as
arterinl highways, or of
routes not now in the
state system of probable
arterial value, to deter-
wmine what roads should be
added to the system, and
the order in which they
should be added as deter-
mined by state use and
trafic needs, together
with an estimate of the
probable time when such
ronds can be included in
the state system without
imposing an  imposaible
burden on that system,
No governor should be
aslked o1 expected to sign
n bill providing for the
extension of the stute
highway system, except
upon recommendation of
the Department of Pub-
lic Works—a recommen-
dation in its turn based
upon a careful study of
trafic requirements and
highway use, in line with
the broad general policy
of long-time planning.
Any other plan will break
down our program of
highway coustruetion and
will suvar of palitieal ex-
pediency rather than of
safe and business-like
procedure, Whatever
policy may be adopted
must be bused on traffie
and not political pressure.

POLIOY FOR INCLUSION OF NEW ROADS

Having thus recognized that there are un-
questionably roads which should be added to
the state system, and having suggested a study
of these roads during the next two years, it
becomes necessary to adopt a policy which at
the earliest possible moment may afford relief
to those loealities where county roads, due to
the large volume of state traffic using them,
have in effect become state roads, thus throw-
ing an undue maintenance burden upon the
counties in which these roads lie.

It is only

(Contlnued on puge 17.%
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Resolution Is Important Step Forward

7 7 7

TEXT OF RESOLUTION

Below is the text of the concurrent reso-
lution introdunced by Senator Handy, chair-
man of the Senate Committee on Roads and
Highways, and by Assemblyman Jespersen,
chairman of the same committee in the
Assembly; passed by unanimous vote of both

houses.

WaEeREAS, It appears that some highways not now
in the state highway system are carrying a volume of
state traffic that far exceeds the local truffic carried
on said roads, thus placing upon the counties in
which these roads are located an undue and heavy
maintenance burden; and

WHEREAS, A preliminary investigation by the Cali-
fornia Highway Commission and Department of Pub-
Jic Works indicates that there is at the present time
a decidedly greater mileage of such roads in the
gsoutl, as compared with those in the north, carrying
this excessive state traffic; and

WHEREAS, An executive message was transmitted
to the Legislature under date of March 12 in which
was suggested certain underlying principles to be
observed in the inclusion of new secondary rvoads
within the state highway system ; now therefore, be it

Resolved by the Assembly, the Senate concurring,
That the principles enunciated in said executive
message be observed in ilhe inclusion of new roads
within the state highway system, and that the Cali-
fornia Highway Commission and the Department of
Public Works be, and they are hereby directed to
observe the following principles in the inclusion of
new roads within the state highway system.

1. Additions shall during the next two years be
mace to the present secondary highway system, total-
ing between 10 and 12 per cent of existing state
highway mileage, said mileage to be added in the
ratio of not less then three or four miles in the south
to one mile in the north.

2. For bndgeting pnrposes this mileage shall be
included as a part of the state highway system by
the California Highway Commission when the neces-
sary surveys ave completed; provided, however, no
money be expended on same until they have been
finally included in the system by legislative act.

3. There ghall be no change in the present statu-
tory division of gecondary highway funds; and, be it
further

Resolved, That the California Highway Commission
and the Department of Public Works be and they
are hereby directed to make a earveful study of the
state highway system to ascertain and determine
routes not now in the system which, either by reason
of the large volume of state traffic that they are now
carrying, or by reason of the relief that they would
afford to heavy traffic upon present state highways,
or us highways serving as important interstate links,
might properly bLe included and added to the state
highway system: and be it further

Resolved, That this study shall, in accordance with
the above mentioned executive message, include an
investigation into the engineering, economic and traffic
facts involved in the matter; that a comprehensive

4 7 7

report shall be made to the forty-ninth Legislature
embodying such recommendations as the investigation
may disclose as proper and a recital of such facts
as may have been taken into account: that this inves-
tigation shall begin not later than May 1, 1929, and
that this report shall be completed and made public
not Iater than August 1, 1930, and that pending the
adoption of such report authority be hereby given to
the California Highway Commission to take into con-
sideration for its mext budget such roads as it is
thus designating and bringing to the attention of the
Legislature at its next session.

By B. B. MEEK,

Dircetor of the Department of Public Works
HE resolution represenls an agreement
between the varying opinions of the
north and south relative to the addi-

tions of new roads to the state highway
system.

Opinion in the north has been consistently
against any considerable addition to the state
highway system until further progress is
made in completing the roads to which the
state is now obligated. The north has felt
that the distribution of the same amount of
money now alloted to secondary roads in the
north over a larger mileage than is now in the
north’s secondary system would only serve
to delay needed construetion and improve-
ments of present state highways.

The resolution protects these mnorthern
roads in their money allotments. At the same
time sufficient leeway is left to permit the
inelusion in the northern system of such
roads as may obviously be now performing
the service of state highways and entitled to
a place in the state system.

The mileage in secondary highways in the
southern: group of counties is 525 as compared
with the secondary mileage of 1778 in the
north., In the south the situation has also
developed that a number of county roads are
now carrying a large volume of traffic of a
statewide character and a relatively small
volume of loeal traffic. The extent of this
traffic is such that it makes it difficult and
in some cases impossible to maintain an ade-
quate surface upon this road. This situation
has resulted in placing upon the counties in
whieh these roads are located a heavy and at
the same time an unfair maintenance burden.

The resolution permits the inclusion of such
roads as investigation may show are now car-
rying a preponderate state traffic, and in a

(Conlinued on page 10.)
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The Semi-Annual Traffic Count

L4 . 7

of Diamond Jim Brady that ““ Those that

has ’em, wears 'em’’ to ‘‘Those that has
‘e, drives ’em’’ was amply corroborated by
the traffic census taken at various stations
throughout the state on January 13 and 14.
With the weather generally unfavorable, the
returns sLill indicate a healthy increase over
last year’s count for a similar permd

Substantial gains were noted in the main
north and south interstale conmection and
recreational routes. The inerease in the latter
type is of particular intevest, typifying the
initiation of a new form of recreation. These
routes are, in the main, feeders to the high
Sierra passes whiech are usually closed by
snow a short distance above the foothills.
However, the gradual improvement of these
routes to the snow line elevation places the
invigorating sports of winter within a few
hours’ drive of the valley areas. The growing
popularity of this movement is well attested
by the 4 per cent increase over last year’s
count, which itself represented a 51 per cent
advance over that of the previous year.

The present count is in line with the poliey
initiated in 1920 as a means of determining
nol only traffic service, but also the allotment
of constrietion and maintenance expenditures,
as well as type and design of road section. At
its inception 103 stations were selecfed as
expressive of the traffic flow, which number
has since been increased to some 836 stations.

Consecutive counts are laken over two-day
periods bi-yearly between the hours of 6 a.m.
and 10 p.m. Sunday and Monday are usually
selected as typifying the daily variation; the
seasonal being obtained by taking the count
during the mid-month periods of January and
July.

In the count vehicles are segregated in
hourly periods over the following eclassifica-
tions : Passenger cars, light trucks (loaded and
empty), heavy trucks (loaded and empty),
horse-drawn vehieles, trailers, buses and for
eign cars, that is ears registered outside the
state. In the present census in the vicinity
of large population centers an account was
registerad of the directional flow of traffic. In
some instances this variance in direction was
in the proportion of 75 per cent and 25 per
cent. However, the relation for the full day
count was in most cases approximately equal.

P ARAPHRASING the well known words

7 ; 4 4

This information is very important, as it plays
a direet part in the establishment of road
widths which are predicated on peak hour
traffie,

As a matter of interest, certain salient
points have been selected on the various routes
for the purpose of comparing counts taken
this year on January 13 and 14 with those
taken in 1928 over a similar period. The
present census, based on the locations enumer-
ated, show the following increases:

° For
Sunday
Pet.

Tor
Monday
ot.

Main north and south roules———_____
Luterals between inland and coast
roules
Iulerstate connection routss_
Recreational routes _________
MiscellAReOUR) oo .
Average of all routes_.____ e s

Sunday Monday
Gain Less Gain  Loss
Pet. Pet. Pet.  Pet.
. Ban Franciseo fo Orsgon line 1 . 10 _—
. Ban Francisen 10 San Diesa 11 == 3 =
. Saeramenlta to Oregon line via
Marysville ____ 2a
Saeramento to Los .\ngeles (\.l]
ley Route) .. . 1 1
- Stockton to Santa Crnz via Oak-

QR o i e i 11 =t 5
T

Route
No.

- Sacramento to Woodland Junction - 15 -
. Tebama Junetlon to Beniein___ - 1
. Ignacio to Cordelin via Napa__ i 13
. Ban Fernando to Sun Bernavdine 29 b 20 ot
L Bun Lueas 1o Sequola Nationad
Park
11. Swerwmento o 1t
colidtle, Zolan. ot
12, Sun Diego to El Centru
13. Sallda to Somora _______ 1 o e
14. Albany to Martinez.__ . .. = ] 8
15. Route 1 near Calpella t Girass
Vil e it st
1G. Hoplamd to Lulmmlt_ =
1%, Reserille to Nevada
18, Merced to El Tertul ________
19, Route 9 wesl of Chiemunt to
Riveeside . _
20, Redd'ng to Route 1 near
LT {1 S N
21, Route 3 near Richvile to Quiney
22, Sun Juun Byutista te Route 32
vie Hollister SR - 1 m 4
23, Buuwgus to Bishop ._______ 39
24, Route 4 newr Lodi to Valley
Springs s -
25, Nevadu Clty to Downieville___ 7 - 20
26. San Bernardinp to Ki Centro__ 44 = 23 ==
27. El Centro to Yuma_.______ 13
28 Redding to Nevada Line via Al
17 R R N A 32 i 14
29. Red Bluft to Nevada Line via
‘hlsmmlle
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i
15
=4
| i =
LT

1
1
i
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|
|
|
1
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T
|
|
1
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32, Rnute 4 near Califa to Route 2

st Gllroy _—
33, Route 4 near Bakershield tn Paso

Robles e 13
34 Roule 4 near Arno to Piue

L oy o S
37. Anburn to Colfax
43, 8an  Bernardine  to Big  Bear

Lake 91 -
44 Roulder Creek to Redwond Park 32 =) 32
47. Orland to Chlea - - 82
48, McDonzlds to Werllhn;; _______ 27 et 10 —
49, Calistogn to Lower Lake_ -— 1 - i

(Continrued on
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Interpreting the Traffic Census

By T. H. Dexxis, Maintenance Enginser

HE purposc of the maintenance organi-

zation is to serve traffic. To fulfil this

obligation the highways must not only
be preserved in the best condition, but infor-
mation as to the rate of development of traffic
must be collected so that expansion of trans-
portation facilities will be just ahead of traffic
needs, With this end in view the mainte-
nance department has made a speeial study
of the traffic problem during the past two
vears,

While traffic counts taken each vear in Jan-
uary and July provide records of existing
traffic, any worthwhile recommendation
requires an approximate determination of the
traffic capacity of two, three, and four lane
pavements, also an estimate of the probable
increase in traffie on any given section of
road.

On every heavily traveled road there is a
period in the mornming and late in the after-
noon when travel is heaviest. Our analysis
of actual hourly records for all sections of
the state showed that for nearly 90 per cent
of the stations the traffic during the peak hour
was from 9 to 11 per cent of the total traffic
from 6 am. to 10 p.m. For practieal pur-
poses the peak hour traffic may therefore be
accepted as 10 per cent of the 16-hour count.

The next step was to determine the volume
of traffic which might use the highway during
the peak hour without undue interference.
This quantity is influenced by a number of
variables, such as eondition of the road, align-
ment, interseetions, range in braking dis-
tances, percentage of fast and slow vehieles,
personal equation of each driver, ete. It is
evident, therefore, that any fignre adopted
must be based on arbitrary assumptions, Tn
making such assumptions in our study, con-
sideration has been given to records of actual
performance, experience and observation.
There are shown three tables which give the
basic assumptions. Table I shows the num-
ber of vehicles which can pass over a single
traffic lane at uniform rates of speed. In this
table full braking distance is provided between
each vehicle. The capacities shown permit
100 per cent safety for each vehicle.

Table 11 shows what may be considered as
the maximum eapacity of a single traffic lane
with all vehicles uniformly spaced and trav-
eling at a uniform speed. No allowanee is

made here for braking distance. Table III is
a combination of Tables I and Il and repre-
sents an average volume at given uniform
speeds. The capacities shown in these three
tables are working capacities on the assump-
tion that the opposite lane of the roadway is
filled so there is no opportunity for passing
and all vehicles are thus held at the speed
of the slowest vehicle in the line.

The planning for pavement width to care
for the estimated future traffic requires that
the traffic capacity be taken at some definite
figure. The range of driving speeds and
other faclors is so great that practical work-
ing capacitics vary widely. At the expense of
police eontrol, increased danger of aecidents
and of delay, expense and inconvenience to
users of the highways, traffic of 2000 vehicles
per hour may be passed over a single lane
roadway at twenty to twenty-five miles per
hour. Ilowever, a single vehicle traveling at
a speed of two miles per hour would reduce
the capacity of our single lane to 330 vehicles
per hour. Al fifty miles per hour it is theo-
retically possible to pass 2400 vehicles per
hour over this single lane in the same diree-
tion.

Alignment, gradient, proportions of light
and heavy traffic, weather, driving conditions,
and the personal equation of different drivers
all enter into the question of establishing a
guide for the proper eeonomieal planning of
roads for maximnm serviee. The maintenance
department has carefully considered these
different phases of the problem in the light of
traffic reeords and actual field conditions, and
has arrived at the following capacities for
the purpose of determining the width of pave-
ment necessary to eare for the estimated traffic
in 1940:

Vehicles per hour
Two-lane vondway ———— . 500
Three-lnne rondway - oo __ 2000
Four-lane rondway - . ____ 3200

These are considered to be the peak hour
traffic figures and represent 10 per cent of the
traffie for the sixteen-hour period from 6 a.m.
to 10 p.m. This volume of trafiic will permit
fast traffic to travel at 40 miles per hour and
provides for sufficient safe passing space for
that purpose. It provides for a safety factor
of about 30 per cent, that is: Traffic on a two-
lane roadway can be increased to 1000 vehicles
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CALIFORNIA HIGHWAYS AND PUBLIC WORKS 9

per hour without serivus delay. An explana-
tion of the method of arriving at those figures
is given below:

For Two-lane Road.

Rate of traffie flow, with minimum delay,
was determined under the worst and also the
best combination of vehicle spacing and
speeds. Graphs No. 1 and No, 2 were worked
up to show these conditions. 'These graphs
show the relative positions of the vehicles on
a mile of two-laune roadway at each second
of a minute interval of time.

Graph No. 1 shows a number of fast and
slow vehicles equally divided as to direction
of travel. Af zero time vehicle No. 2 is just

in position to turn out tofpass' No. 1 and
Vehicles No. 3, No. 4 and No. 5 are spaced at
the elosest interval so that no delay results as
they continue their uniform speed. At the
forty-eighth second, vehicles No. 2 to No. 5,
inclusive, have eompleted their passing. At
these speeds one-half mile of road is required
to complete the passing without delay. I[n
the meantime a similar spread of vehicles
ean be approaching from the opposite diree-
tion on the other lane with their passines
complete in the same time interval. Vehicles
No. 6 and No. 16 were then spotted at a spac-
ing to give the least possible delay. Tt will
be noted that these two vehicles must reduce
speed at the fifty-cighth second because vehi-

TABLE I—MINIMUM CAPACITY—ONE LANE

(2)
Reaction

(1)
Braking dis-
tance (feet)

(3)
Reaction dis-
tance plus Spacing of .
Capacity

Mlles (safe all grades time in 17 it. (from cars, sum of Cars per
per hour to 6 pet.) HECONOos table I1) (1) and (3) mile per hour
. 0.6 1.000 31.7 32.3 163.5 32.7
{1 T e e e 125 1.000 31.7 142 119.5 1195
r ¥ 28.0 908 37.6 65.6 80.5 1207
B0 s 50,0 875 42.6 92.6 57.0 1140
2 R 78.0 812 46.8 124.8 42.3 1057
b e 112.0 750 a0.0 162.0 32.6 978
| S 153.0 688 523 205.9 25.7 900
L 200.0 625 3.7 253.7 20.8 832
- 253.0 062 54.1 3071 17.2 774
e sessimmmn i 312.0 500 3.7 362.7 144 720
TABLE II—MAXIMUN CAPACITY—ONE LANE
Velocity Reaction Reaction Rewetion Cars per
Mlles feat per time in distance distance mile, *Capacity
ner hour second seconds in feet plus 17 feet one lane Per hour
- - 30 1.000 14.7 3.7 166.6 333
; [ I -/ 1.000 14.7 31.7 166.6 1666
16 e 220 .938 20.6 37.6 140.4 2106
1§ R 293 875 25.6 42.6 122.9 2478
25 e .. 36T 812 29.8 46.8 112.8 2820
o 440 750 43,0 50.0 105.6 3168
S 51.3 .688 35.3 52.3 100.9 3531
Bl cmneny, HRIT 625 36.7 a7 98.3 3932
L 66.0 .562 37.1 od.1 97.6 4392
5 PR e - 500 36.7 53.7 98.3 4915
*Number cars passing given point.
TABLE I[II—AVERAGE CAPACITY—ONE LANE
Cars per mile, Cars per mile,
40 pet. of 60 por. of
Miles maximum, minimumn, Cars per Spacing,
per hour Table I1 Table I mile feet Capacity
. 66.6 98.1 164.7 32.0 329
M 66.6 T 138.3 38.2 1483
| 56.2 48.3 1045 0.5 1567
2] 49.6 34,2 83.8 63.0 1676
T e ————— 45,1 25.4 T0.5 749 1762
B om0 19.6 618 85.4 1854
3 404 15.4 55.8 094.6 1953
.| ST 39.3 12.5 51.8 101.9 2072
e 39.0 10.3 49.3 107.1 2218
| A SMEHEE 1 F 8.6 47.9 110.2 2395
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cles on the opposite lane prevent free passing.
The addition of a single additional vehiele at
any point will eaunse additional delay. This
graph shows minimum delay and speed con-
ditions which require maximum distance for
passing. Twenty-four passings are made by
12 machines in the minute interval on the
mile of road. The rate is 340 vehicles per
hour,

Graph No. 2 shows a more nearly normal
spread of fast and slow vehicles nnder the
best passing eonditions; 16 passings are made
by 28 machines per minute on the mile of
road. The rate of flow is 1035 vehieles per
hour, The average rate of flow shown by the
two graphs is 688 vehicles per hour.

Three-lane Road.

Tnder the best econditions a three-lane road
is capable of carrying {wice the capacity of a
two-lane road, or 2000 vchicles, as the center
lane is available alternately for fast traffic
from either direction and the average speed
would, therefore, be considerably higher than
that of the slow vehicles. The inner lane is
available 1o full eapacity for 40 mile per hour
traffic, or 2072 vehicles, with a minimum of
possibly 10 per cent additional on each of the
outside lanes, or a total of 2500 per hour. It
is considered that 2000 vehicles per hour dur-
ing peak hours would be a reasonable eapaecity.

Four-lane Road.

With four-lane traffic, under proper police
regulation, the outside lanes carry the slow
moving traffie and the inside lanes the fast
traffic. Under these conditions the two inside
lanes will carry 4144 vehicles ut 40 miles per
hour, aceording to Table I1I, With a mini-
mum of 10 per eent additional for the slow
traffic on each of the outer lanes, a peak hour
traffic of 5000 vehicles should be possible
under well controlled conditions and our
assumption of 3200 as a working basis is eon-
sidered a comfortable peale capacity,

Consideration was also given to rate of
traffic inercase.  This is dependent on inerease
in population, inerease of vehieles in propor-
tion to population, increase in traffic from
outside the state, and inereased use of vehi-
cles as the highways are improved. For our
purposes, after analysis of existing data in
the above respect, it seemed reasonable to
assume that the inerease in traffic wounld eon-
tinue at the present rate of nearly 9 per cent
annually for the next 12 years without
extreme change. Traffic assumptions as of
1940 were worked out on an average of 9.6
per eent annually over the 1926 count.

RESOLUTION IS IMPORTANT
STEP FORWARD

({Continued from page 5.)

ratio that will tend toward establishing a
balance between the seeondary highway mile-
age north and south.

It will be noted that the resolution is eon-
fined to secondary highways. Primary high-
ways are not affected by it. Under the Breed
bill the seeondary highway funds are divided
on a 50-50 basis between the north and south,
The resolution affirms this distribution.

The resolution also protects the highway
system against an undue inflation of mileage
by limiting the inclusion of new roads in the
next two years to from 10 to 12 per cent of
the- present mileage in the state highway
system.

As far as the present administration is
concerned, we feel that this resolution is most
important in that it marks the definite estab-
lishment of the prineiple that additions to
the state highway system shall follow, and not
precede, an expert study by the state road
building authorities of roads proposed for
inclusion in that system. It means the end
ol the designation of state highways with nec-
essary engincering knowledge. It marks a
eontribution to the highway system of Cali-
fornia as important as was the substitution of
the pay-as-you-go plan for the eostly system
of payment through bond issues. I feel that
the Legislature will perform a very signal
service for the state in the adoption of this
resolution,

CONNECTICUT—Accident reports for severnl
venrs indicate that less than 4 per cent are due to
defects in the vehicle.

VERMONT—Snow removal service last winter was
extended over 1702 miles of state highways, or slightly
less than ome-half the mileage.

The information developed was applied in
a practical manner, as shown by the accom-
panying typical ehart. This chart shows the
1926 peak hour traffic; the estimated peak
hour traffic of 1940, and the annual mainte-
nance costs per mile of the various types of
pavement, as well as the pavement and shoul-
der widths on a given section of highway.

Similar charts have been prepared for the
entire state highway mileage and represent a
summary of pavement types, maintenance
costs and traffic records and nceds, which
makes this information easily available for
analysis in connection with planning improve-
ment in the work of the maintenanee depart-
ment,
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Fighting Floods With Sacked Concrele

By C. H, WHrrmore, District Engineer

HIVELY BLUFF in ITumboldt County
S on the Redwood Highway has been the
source of extreme trouble either [rom
slides or from the wash of the Eel River on
the embankment side of the roadway.
The spring of 1928 found the roadway at

this point washed out until two cars coald
not pass. (Shown in picture 46.)

Embankment quantities were ecomputed and
it was found that abont 8500 enbic yards of
material were necessary to [ill out the roadwny
to its standard width, and a study of the ent
side revealed the fact that probably 100,000
enbie yards would have to be moved to get
the roadway to a cut section which would be
safe. This would also open nup a new face,
probably 100 feet high, which would cause
many new slides.

Various methods of repair were eonsidered
hut finally it was deecided to refill the embank-
ment which had been washed out and proteet
it against the river which rises, in flood times,
about 25 feet and earries very heavy drift.

As the season was getting late, the proposi-
tion of filling the embankment and slope pav-
ing was abandoned in favor of sacked comn-
erete rip rup, as high water might be expected
at any time and with the use of the latter
nethod, the fill and the rip rap protection
eould be brought vp at the same time.

Accordingly, a trench was dug about two
feet deep in bed rock at the cross-sectiomed
toe of fill, the first sack laid lengthwise, and
the second row placed crosswise, to render
better stability to the footing. The third row,
as well as the balance of the rows for the
entire height, was placed lengthwise again or
parallel to the grade.

Previous experience has shown that a better
bond can be seeured by lapping the sacks to
approximately half their width, which gives
about a 1:1 slope to the finished wall.

The wall should be brought up in sections
and as the concrete is mixed comparatively
wet, the handling of the sacks promotes a
kneading action which brings a film of grout
to the outside of the sack, promoting a perma-
nent bond between sucks when laid. When
a row has become set, before the succeeding
row is placed, a trench abont eight inches
wide, dug immediately beliind the ““eold’’ row,
should be filled with green conerete,

Top wview, highway as washed out; middle vicw, the
firut tiey of sacked cement, view of sacked embank-
ment ; filling In back of the sacks; lower wvisw, the
widened highway.
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Slope boards should be eonstantly employed
to keep the slope truc to line and care must be
exercised to keep the rows from working out
as wheeling over them tends to ‘‘mush’’ them
towards the outside. Changes in slope tends
to ereate knuckles which might eause trouble
later when the green fill seitles.

Two mixers were set up on grade, and a
hopper built immediatcly below the mixer
where two men load sacks with concrete, tie
them and shoot them to the wheelers and
placers below by means of troughs. From this
point they are wheeled in wheelbarrows to the
point of plaging. This is aceomplished on top
of two-inc¢h boards laid on the newly placed
sacks,

The fill was brought nup with the assistance
of a team and fresno. At this point the con-
crete work was shut down until the embank-
ment was caught up.

Thig vip rap was 370 feet long and 25 feet
high, being ““toed in’’ to the old gromnd on
either end.

Five hundred and fifty enbic yards of eon-
crete were mixed and placed at a cost of $9.50
per cubic yard. One cubic yard covers
approximately 2.7 square yards of surface
so the cost per square foot is $0.35.

The sand and gravel was hauled from a
river bar by a 13 cubic yard truek and
dumped at the mixers close enough so that
it would be shoveled directly into the skip,
proportioning by shovel counts, so no wheel-
barrows were necessary. Material was loaded
from the bar from a one-man gravel plant
consisting of a small hoist and bucket which
dragged the material up a runway and
dumped into a loading box so there was no
lost time for the trucks.

About 20 to 25 cubie yards per mixer per
day should be averaged, depending on the
amount, of mechanical trouble.

Mixing water was furnished from a pipe
line and small pump set on the river bank.

Ordinary small grain, potato or small sugar
sacls which have an open mesh are used.
Sacks are tied with wire and tied close to the
conerete so that a maximum rise per sack
may be obtained when they are placed in the
TOW.

This rip rap has stood over the winter and
has two small slips in it, both of which would
not have happened had the above directions
been followed more closely. However, high
water hias been above these slip points twice
with no damage to the work, and the slips
can be repaired at nominal cost.

This work was designed and construetion
supervised by Richard H. Wilson, District
Maintenance Engineer.

Grade Crossing
Accidents Show
Decrease in 1928

There were 2179 grade crossing accidents in Cali-
fornia during 1928, according to a report just com-
piled by the Transportation Division of the Railroad
Commission. This was an increase of nearly 20 per
cent. over 1927, when there were 1740 accidents, and
a still greater increase over 1926, when there weve
1217 accidents,

The number killed in grade crossing accidents in
1928 was 165, as against 194 in 1927, and 139 in
1926. The injured numbered 732 in 1928, as against
T68 in 1927, and 626 in 1926, It is apparent, there-
fore, that while there were more accidents in 1928
than in 1027, the death rate and the number of
injured was less than in the previous year.

These figures mnst. be congidered, the rveport points
out, together with the figures for the motor vehicle
registration during the same years. The total number
of all motor vehicles registered in California in 1028
was 1,822,262, while in 1927 it was 1,702,639, aund in
1926 it was 1,610,770.

Los Angeles County, which has the largest number
of motor vehicles registered, as well as the largest
number of grade crossings, of any county in the state,
led in grade crossing accidents. and in killed and
injured therefrom. The figures are as follows: Number
of seccidents in 1928 was 843 ; number of killad 4%;
injured 285. In 1927 there were 759 accidents, 64
killed and 294 injured. In 1926 there were 422 acci-
dents, 47 killed and 314 injured.

Alameda County was second in the statistics with
562 accidents in 1928, in which 23 were killed and
107 injured. In 1927 there were 295 accidents, with
20 killed and 129 injured, while in 1926 there were
207 accidents, 10 killed and 79 injured. Santa Clara
County was third with 123 accidents in 1928, with 9
killed and 29 injured. San Joaquin Connty had 66
accidents in 1928; Fresno had 56 accidents; San
Bernardino County had 55; Orange County., 46;
Tulare County, 31; Kern County, 30: Sacramento
47; and other counties recorded accidents in approxi-
mately the ratio of their population.

Approximately 27 per cent of the grade crossing
accidents during the last three years resulted from
velicles running into standing or moving trains.

The increase of accidents during the last two years,
occurring on double track crossings is apparently due
to the growing tendency of impatient drivers to pro-
ceed over crossings as soon as the first train has
cleared, without knowing whether or not a train is
approaching on the second track, with the result that
the vehicle is struek by a second train from the
opposite direction.

Suggestions are made for the installation of a
special signal announcing the approach of a second
train at-double track crossings, for the purpose of
reducing these accidents,

A large percentage of the accidents occurred at
grade crossings protected by wig-wags and also by
human flagmen.

More than 75 per cent of the grade erossings in the
state are now protected only by crossing signs, and
that the crossings protected by human flagmen or
wig-wag signals are the more important ones, and
carry a considerable volume of vehicular traffie.

December is the month of most accidents, while
Msay has the least. October shows the largest num-

(Continued on page 23.)
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New Signs Reduce
Hazard at Road-
Railroad Crossings

ENDING the completion of the program
P of the California Highway Commission

for the elimination of railway grade
crossings upon the state highway system,
plans have been perfected by which the
hazard of remaining grade erossings will be
greatly reduced.

Plans for a new system of marking grade
crossings have been perfected by T. IL
Dennis, Maintenance Engineer, acting under
the direetion of C. H. Pureell, State Highway
Engineer. The new deviees are now being
given their first tryout.

For the most dangerous crossings where
there is a large train movement, the erossings
are to he marked with Neon signs set from
poles over the center of the highway with a
14-foot clearance. These signs are visible in
a level country for 3 miles and can be easily
read at & distance of 1500 feet. They bear
the familiar warning R X R, where the rail-
road crosses at right angles with the highway
a two-faced sign is installed immediately above
the crossing. Where the highway turns to
cross the railroad the sign is installed before
the turn with a line and arrow indicating its

direction. These signs bear two large letters
with the “‘X’’ 36 inches in height. The sign
itself is 3 feet, 6 inches in height by 8 feet
in length.

For crossings where the train wovement is
not so large a railroad sign 10 feet in length
hy 3 feet in height is being tried oat. This
is illuminated by reflected lights, and is visible
for a long distance. It is installed approxi-
mately 400 feet from the crossing. Where the
highway bends to cross a railroad, the point
where the road turns is marked by an arrow,
which is in its turn illuminated by refleeted
lights.

A third plan which is yet to be tested out
provides for the better illumination of rail-
road grade crossings by spot lights, attached
to neighboring poles.

Stanton Nemed as
Committee Chairman

T. E. Stanton, matcrial and rescarch engincer of
the Division of Highways, has been appointed chair-
man of the newly ereated western section of the enm-
mittee on materials, American Association of State
Highway Officials.

Other members of the committee are as follows:
N. M. Finkbiner, epgineer of materisis, State High-
way Commission, Salem, Oregon; Raymond Harsch,
matcrials engineer, bureaun of highways, Boise, Idaho:
Levi Muir, Jr, materials engineer, State Road Com-
mission, Salt Lake City, Utah.

In making the appointment, Mr, Muattemore, chair-
man of the general committee on materials, wrote
Mr. Stanton as follows:

“The question of active participation of the West-
ern States in the work of the committee on mate-
rinls has given us some concern in the past. We feel
that these states should be actively represented on
our committee, but recognize that due to the distance
it is seldom possible for any of the members to attend
the meetings of the committee, It was for the pur-
pose of stimulating interest in our work that the
western section was orgonized, the idea being that
this section could meet as a unit from time to time
for the purpose of discussing methods of tests and
specifieations with special referemce to conditions in
the West.,”

After ecenturies of use of the left hund side of
streets for traffic, Australia bas decided to follow
the United States nnd adopt the right hund side. The
change will involve an expenditure of $2,100,000,
sinee the government will have to change thousands
of siguals.

Detroit has a new plan for sidewalk zoming, Side-
walks on the chief shopping avenue nre marked off
into three lanes—one for northbound pedestrians, one
for sonthbound, and am inside lane where window-
shoppers can loiter as much as they like, At street
intersections painted footprints direct people into
the right lans of traffic. The plan was first installed
for the Christmas shopplng sesson, and met with such
success that it is to be adopted permanently, The
expariment hus resulted in greater ease and speed, as
well as greater safety for bundles, purses, and persons.
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English Bumpy Bul
Beller than We Could

Do in German

Letters regarding California’s highways
pour into the office of the California High-
way Commission from all parts of the world.
Here is one recently received from Konigs-
berg, Prussia:

Konigsberg i/ Pr, 12th of january 29
The State Highway Commission,
Saeramento, California

U. 8 A
Dear Sirs,

Elaborating a reseavch on the economical efficiency
of new highways for motoring, which ave to be built
in Iast Prossia, I lack materials about the rent-
ability of sueh lighways in U. 8. A., which are
known the bestg the world over.

I should be very much obliged to you for com-
municating me the experiences you made in your
state about this matter, namely : american motor high-
ways were they built to open regions of great
picturesque beauty nnd to be visited by tourists? did
their construction cause the fondation of new settle-
ments (tuwns, villages, hotelz) still in prosperity?
what is the sort of construction which gave the best
elfects and bow elevated were the costs? and finadly:
who gave the muney to construet them snd what may
be considered as the principal advantage they gave
to the country?

If their are books or prinfed artikles about the
question, please, indicate me the title and where T can
get them, You will render a great service to my
work so useful for the development of this country
by aogswering my questions. My professor at the
Commercial academy of Konigsberg, Mr. Rogowsky,
will be very grateful to your precious concurrence.

Trusting to receive as soon as possible your kindly
reply I am with my heartily thanks

Yours truly
[Name cmitted]
Samlamdweg 8
Konigsberg i/ Pr
Germany

LITIGATION SETTLED

On August 1, 1928, bids were opened for construct-
ing an overhend crossing of the Southern Pacific Rail-
road trucks at Sargent in Santa Clara County. After
the contraet was awurded and before the contracior
could start work, the propsrty owners secured an
injunction to prevent the comstruction of the owver-
head crossing. After long drawn litigation in the
courts the matter has now been satisfactorily adjusted
and it is expected that the contractor will start work
immediately.

NEW MEXICO—Reconstruction of all state high-
way curves to make them safe at 35 miles per hour
has been ordered. Curves designed for slower speeds
are considered traffic hindrances requiring immediate
attention. 2t
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GOVERNOR YOUNG ENUN-
CIATES POLICY OF STATE
HIGHWAY EXTENSIONS

{Continued from page 4.)

fair and proper that this situation be eor-
rected through a gradual expansion of onr
secondary road system.

Accordingly I would suggest that by reso-
lution the Legislature direet that a study of
this problem be immediately begun in order to
determine :

(1) Roads not now in the state highway
svstem, which, in the opinion of the California
Highway Commission and the Department of
Public Works, should properly be included
in it;

(2) The extent to which there is a lack of
balance which prevents a well-ordered and
unified system, and the manner in which sneh
lack of balanee may be corrected ;

(3) A study of the state highway system,
which will give information regarding the cost
of bringing the system up to a stage where
traffic on our highways is adequately and eco-
nomically served;

(4) The extent to which highways may he
added in the next two years to the slale sys-
tem without unduly jeopardizing existing and
future maintenance and construetion funds;
and

(5) Some method by which these mainte-
nance and constrnetion funds may as soon as
possible be made available for the new roads
that may be added to the state system.

[ think we would all agree that, consider-
ing the many hundred miles of unimproved
and nndeveloped roads in our existing state
highway system, we should not add new roads
to that system in any careless or haphazard
way. I think we would agree that before a
road is added a traffic and economic study
should determine its necessity, and a survey
as 1o rights of way, grades, economy of con-
struction, and the like, shonld determine its
location,

T think we would also agree that new roads
should not be added more rapidly than they
ean be adequately eared for. Money spent on
these new roads ean be expended only on the
theory that they are more immediately impor-
tant to the state than other roads in the exist-
ing system whose development might thereby
be postpened. I am of the opinion that the
California Highway Commission and the
Department of Public Works are justified in
their belief that at the present time a mileage
inerease of approximately 10 to 12 per eent,
or between 650 and 800 miles, is about all the
system can safely stand.

NECESSITY OF EQUALIZING SECONDARY MILEAGE

I think we would agree that in developing
our highway system we must do justiee to all
seetions of the state. The Breed law. in allo-
cating gas tax funds, proportioned the
amounts given to primary roads in the north-
ern and the southern portions aceording (o the
primary mileage in these two seetions, these
being roads of state-wide interest and impor-
tance. For the secondary roads, however, an
equal amount of funds was given to the north
and to the south. I believe that the best inter-
ests of the state will be served hy mamtaining
this equality of allotment.

Ilowever, the present highway system as
built up during previous administrations in-
cluded- only 525 miles of secondary roads in
the southern counties as against 1778 miles
in the north. This means that whereas the
north has 1778 miles over which to spread its
allotment of secondary highway funds, the
soufth has only 525 miles on which to use an
eqmal allotment, thus requiring that, until
this lack of balance is adjusted by taking in
other roads which may qualify for a place in
the state system, there must be an nneven
development of the secondary system in the
two ends of the state.

No one, T am sure, would wish to disturb the
equal allotment of funds to morthern and to
sonthern seeondary roads. It is obvious,
therefore, that an unsatisfaetory condition
will exist until the present great disparity in
seeondary mileage is reduced. The Highway
Commission assures me that on the basis of
preliminary investigations it is also obvious
that, in the 10 to 12 per cent increase referred
to above, they must of necessity recommend
the addition of three or four times as much
mileage in the south as in the north. This
addition will be confined fo the secondary sys-
tem and by so doing il will more nearly equal-
ize the secondary mileage in the state,

UNDISPUTED PAIRNESS OF SO0UTHERN POSITION

T have noted ecertain newspaper accounts
which would seem to indieate that it is pro-
posed to change the present equal alloeation
of funds to northern and to southern second-
ary roads. Nothing can be further from the
facts, since neither south nor north seeks to
disturb this wise provision of the Breed law.
The only change suggested is a rather gener-
ous increasing of the 525 miles of southern
secondary roads until they shall more nearly
approach in extent the 1778 miles of second-
ary roads in the north.

Fortunately no one wants to precipitate a
conflict between the two ends of the state. The
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south is not asking for a single dollar addi-
tional for the construction or recenstruction
of its secondary road system. It is asking,
however, for an inereased secondary mileage
over which to spread the allotment which it
now receives; and 1 have yet to meet a friend
of good roads, in the Legislature or out of it,
who considers this an umreasonable request.
It is not right that, with practically equal
traffic and almost equal area, one end of the
state should eontinne to have nearly three and
one-half times as mueh secondary mileage as
the other; and that the latter, owing to this
Limited mileage, must continue to convey its
equal traffic so largely over locally maintained
county roads,

On one point, however, I must reiferate
what T have alveady quoted from my biennial
message, that we must see to it that no exten-
sions whatever shall be made to the state high-
way system except after careful study and
survey on the part of our highway engineers,
To do otherwise would be to inciude roads
which afterwards we mignt all regret, just as
we now regret hundreds of miles which with-
out sufficient study were long ago unwisely
included in our present highway system.
Having made this mistake once, we must not
make it again. Even for the roads which are
in¢luded we must make certain of the engi-
neering data which shall make each of them
the very best road possible for the community
which it serves. The Highway Commission
and Department of Public Works have indi-
cated that they are prepared to commence this
work at once, thus assuring that the neces-
gary new secondary roads shall be promptly
added. T thoroughly approve of this, and
also approve of the ratio by which it is pro-
posed to begin the correction of the very inde-
fensible disparity of secondary mileage in the
two ends of the state.

Nevertheless, while this disparity is gradu-
ally being corrected, the study as proposed
must nltimately ineclude every road m every
section of the state whose probable right to a
place in the state system can be demonstrated,
Thus from time to time other roads will be
added, both north and south, until our see-
ondary highway systems is complete. This,
when finally brought about, must be only
through the admission of roads on which such
adequate study has been made, and whose
right to a place in the secondary highway
system ean not be disputed.

PROMPT INCLUSION OF NEW ROADS INSURED

Tt only remains to discover a method by
which, when new roads are recommended to
the Legislature for adoption into the system,

these roads may share in construction and
maintenance funds as speedily thereafter as
possible. In other words, if these roads are
not formally adopted until the next legis-
lutive session, how ean they be included in the
highway budget made just previous to the
beginning of that session?

While it might be questioned whether
authority can be delegated to a highway com-
mission actually to ‘‘adopt’ new roads into
the system without legislative ratification, the
Highway Commission can at least, after
proper study, submit these to the Legislature
and include them in its proposed highway
budget, thus making certain that they can be
eared for as state highways two years from
next July.

By this procedure no time will be lost in
providing for the construction and mainte-
nance of the new roads thus to be taken into
the system. The highway bndget for the
present biemnium is already made up, but
these roads will go into the next budget, will
be recommended in my next biennial message,
and beyoud the shadow of a doubt will be
formally Yatified by the mext Legislature.
Meanwhile, with entire justice to every see-
tion of the state, we shall have established the
prineiple that roads shall be added to our
highway system, not through political pres-
sure, but as the result of an impartial, un-
biased study of our highway needs. This will
also give to the members of the Legislature
supporting data for the roads in which they
are interested and which {hey may hereafter
seel to have added to the system.

BASIC PRINCIPLES FOR HIGHWAY CONSTRUCTION

I feel very strongly that the time is now
ripe, and the opportunity here, to formulate
a poliey and establish a precedent that will
govern future additions to the state highway
system upon the basis of ileir ability to qual-
ify as of state importance. This policy and
precedent may be tersely stated as providing
that expert study by state authorities must
precede, rather than follow, the inelusion of
roads into the state highway system,

In eonclusion, permit me to call your atten-
tion to the fact that our major highway prob-
lems have been solved in a snbstantially satis-
factory manner, with the exception of the
method by which additions to the state high-
way system shall be made. The greatest con-
tribution that thig Legislature ean make to
our highway system is to formulate a policy
of highway extension that will give to the
system its necessary and proper measure of
protection.

(Continued on page 19.)
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The Designation of Sizes of
Crushed Rock and Gravel

Iy A. E. WinsLow, Assistant Construction Engineer.

HE method of designating sizes of
T erushed rock and gravel is far from

satisfactory and a campaign of eduea-
tion at this time, with the view of later
modifying the method, is desirable.

QOeecasionally  one  Tears erushed rock
referred to as ‘237 rock,”” ‘1" rock,”’
“*sereenings,’’ ete. These expressions arc eon-
eise but they are neither definite nor uniform
for whereas **23” rock’’ nsnally means a mix-
ture of stones of various sizes of which the
stones that will just pass through a ring two
and one-half inches in diameter are the
largest, ** 3" rock’’ nsnally refers to a mixture
in which the stones that will pass a three-
fourths-inch ring are of the medium size.

Some commercial plants have their bins
numbered and the produet of the plant is
referred to by the number of the bin frem
which it is taken. Such a number system has
a significance to those acquainted with the
particular plant to which it applies but there
is a lack of uniformity among plants both
as to sereen sizes and as to the manner of
numbering of bins, and the number system of
any one plant is not indicative of the products
of others. Furthermore it does not provide
for changes in sereen sizes that may be made
from time to time,

In specifieations, the customary way of
expressing the size of crushed rock or gravel
is by giving the diameters ol the largest and
smallest stones in the mass, or rather the
diameter of the holes of a sereen which will
just pass the lurgest stones and the diameter
of the holes of a sereen which will just retain
the smallest stones, The dimensions are
given in inches, halves and quarters. Dimen-
gions expressed in this manner are somewhat
cumbersome. They could be simplified by
substituting deeimal fractions for the common
fractions.

If deeimal fractions are substituted they
should be carried only to the nearest tenth of
an inch and the decimal point should be
dropped. 23}” size would then become 25 size
and 17 size would become 10 size. Mixed
stones ranging between these sizes would be
known as 10-25 stone, the smallest size always
being given first. In practice the hyphen

between the 10 and the 25 would be dropped,
and the stone would be referred to as 1025
stone. By thiz system mixed stone ranging
from 4~ to 2” would be known as 520 stone,
and crusher run stone which passes a 2”
screen would be known as 020 stone.

‘While these expressions have not quite the
brevity of bin numbering, they have the
advantdge of fixing definitely the limits of
sizes and they are sufficiently brief so that the
same expressions would be used in conversa-
tion as in specifications. Note, too, the simpli-
fieation of the specifications with this system
as eompared with present specifieations. Dur-
ing the period of introduction a brief weneral
clause would of course be required in specifica-
tions to define the system of measurement but
from there on each reference to size would
be somewhat as follows:

PROPOSED SPECIFICATIONS

““All material shall be fifteen twenty-five
(1525) crushed roek,”’

PRESENT SPECIFICATIONS

““ All material shall be erushed roeck which
shall pass a sereen with eireular opening two
and one-half inches (21”) in diameter, and
shall be retained on a sereen with eireular
openings one and one-half inches (13”) in
diameter,”’

GOVERNOR YOUNG ENUNCIATES
POLICY OF STATE HIGHWAY
EXTENSIONS

(Continued from page 14,)

I feel that & program outlined in a con-
current resolution, embodying by reference
what T have tried to express in this message,
is oue in which friends of good roads all
over California can join. 1 feel also that this
is & most happy time for the formulation of
these principles, since at this particular time
our action will not jeopardize the interest or
delay the improvement of any road in any
section of the state.

Respectfully submitted.,

C. C. Youna,
Governor.
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Revised Edition of Standard Specifications

L4 7

OLLOWING previous practice of peri-

odically issuing a new edition of the

Standard Specifications for highway
and bridge construction, a revised edition is
now on the press and will be available for dis-
tribution in a shorl time,

For the conveunience of contractors and
engineers who are familiar with the 1927 edi-
tion, the changes which will appear in the
revised edition dated January 1929 are out-
lined below. This summary is necessarily
brief and for more complete information
relerence is made to the full text.

In the division devoted to general pro-
visions, there has been added to section 1 defi-
nitions of the terms the “*Director of Public
Works'” and ‘‘Division of Highways.”

Section 4, Article (e¢) dealing with altera-
tions has been expanded to fix the respon-
sibility with the contractor for promptly fil-
ing claims for additional compensation dne to
change in character of work and allows ten
days time for filing such elaims., A new
Article (d) has been added to Section 4 incor-
porating a latent condition elanse similar to
that eontained in the Standard Government
Form of Coniruet in use by the U. 8. Burean
of Public Roads. Article (f) relative to con-
struction and maintenance of detours pro-
vides that the state will bear the entire
expense of construeting and maintaining
detonrs except that detours used exclusively
by the contractor for hauling shall be con-
strueted and maintaived by him; also that the
state will have authority to regulate the econ-
tractor’s hauling over a publie detour,

In Section 5, Articele (b), Plans, provides
for waiver of approval of plans for eribs,
cofferdams, false work, centering, ete., and
placey responsibility on the econtractor for
suceessful construetion of the work when
approval of such plans is waived. The require-
meunt that the contractor furnish stakes neces-
sary for staking out the work has been omitted
from Article (g), Lines and Grades, and in
the future stakes will be furnished by the
state.

A new Article (a) has been added to Section
G enritled “‘State Wurnished Materials’’ rela-
tive to the contractor's responsibility for the
care and unloading of materials furnished by
the state. This article is identical with fthe

7 3 7

section now appearing in the Speecial Pro-
visions covering the same matter and will be
omitted from them in the future. The Special
Provisions will eontain only a statement of the
materials to be furnished by the state and the
points of delivery.

The graded deval abrasion test has been
eliminated from Article (d), Special Methods
of Tests, as thal test has been abandoned in
determining the aceeptability of road material,

- Seetion 7 (e¢), Public Convenience and
Safety, has been rewritten to provide that in
so far as practicable the state will assume all
costs of maintaining traffic. It provides that
the state will defray the expense of flagmen
and gunards required to direet and control
traffic and such special signs as may be
required; however, any flagmen or guards
stationed to protect the work or to wateh
working cquipment shall be paid for by the
contractor,

A new paragraph has been added to Seetion
8 (e) incorporating an ‘‘Act of God'' clause,
relieving the eontractor fromm responsibility
for delay in completing the work due to cer-
tain causes enumerated in the specifications
bevond his eontrol,

The amount retained on progress estimates
has been reduced to 10%.

In the division relating to construction
details a mew article (e) has been added to
Section 11, Karthwork, to. provide that the
state will pay for grading construetion roads
to permit aceess to the lower portions of high
fills in order that they may be compacted.
The payment clause provides that grading
work will be measured in exeavation and the
elause providing for payment in embankment
las been eliminated. The payment clanse for
structure excavalion has been rewritfen to
elarify the intent in regard to payment for
backfill. Pavment for baekfill at culverts,
retaining walls, and other struetures except
bridzes is made at the contract price for
structure excavation; that is, the quantity of
strucfure excavation to be paid for is the
quantity exeavated plus the quantily back-
filled. !n the case of bridges over 20’ clear
span no allowance is made for backfill and the
contractor inust absorb the cost of baelkfill in
the price paid for the cxeavation.

The article on embankment has been
expanded to provide that adobe material shall
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be placed in the bottom of fills and that
embankments shall be construeted in 87 layers
and thoroughly compacted by rolling and
watering. Cases where embankments arc con-
structed from rock execavation and of sand are
also covered. A clause has also been added
that no rocks larger than 6” in size may be
placed in the upper 2’ of embankments. The
articles on borrow excavation have been
rewritten to provide that payment for im-
ported borrow shall also include the neces-
sary hanl and that no allowance will be made
for haul of imported borrow. The article on
overhaul has been revised to provide for the
contractor submitting a bid for overhaul as
has been our practice for some time.

Scetion 12 on subgrade has been rewritten;
however, the requirements of the specifica-
tions have not been changed exeept that sub-
grade for macadam surfacing shall be pre-
pared as specified for asphalt and conerete
pavement.

A paragraph has been added to Section 13,
on shoulders, requiring that they be rolled
when adjacent to pavement.

A new section numbered 14 has been added
for finishing roadway. This section is the
same as the one included in the Special Pro-
visions for work now advertised and pro-
vides for including an additional item in the
bid scheduled.

Section 16, Untreated Crushed Gravel or
Stone Surfacing, provides that all material
shall be crushed and il gravel is used that
portion passing a sercen with openings 1%
greater than the maximum ecrusher opening
during normal crusher operation shall be
wasted and not used in the work. The pay-
ment clause has been amended to omit the
provision that additional binder would be paid
for as extra work and requires the contractor
to furnish binder without additional pay.

A new Section 17 has been added for oil
treated crushed gravel or stone surfacing.

The scetion formerly entitled ‘‘Water-
bound Macadam Base Type B’' has been
entitled ‘‘Crusher Run Base’’ in the new
edition; otherwise, the specifications remain
identical with the former.

The section on side forms provides that all
forms shall be cleaned and restored to their
original eondition before being used a second
time. TIf requires the use of side forms for
macadam and provides that for macadam
and asphalt concrete paving work the timber
side forms be left in place.

New paragraphs have been added to the
section on Waterbound Macadam Base requir-
ing the use of side forms which shall be left
in place after the surfacing is completed, also

providing for testing and truing up the sur-
face before rolling the broken stone.

The section on bituminous macadam sur-
face includes an additional size rock from $”
to 3" designated key rock for filling after the
first application of bituminous binder ; screen-
ings from 47 to 1 are to be used for filling
after the second application of bituminous
binder. A mew paragraph has been added to
provide for testing and trning up the broken
stone to insure a smooth riding surface.

The asphalt concrete specifications permit
the use of coarse aggregate containing up to
15% of particles which show a Toss in the Los
Angeles Rattler in excess of 55%. They pro-
vide that no mixture shall be spread when the
atmospheric temperature is below 40° ¥, nor
during rainy weather, The use of automatic
spreading and finishing machine is required
as has been specified during the past year.
The laying of the base course is limited to a
distanee of not more than one mile before it
iy covered with the surface ecomrse. A pro-
vision has been included requiring one ten-
ton macadam roller and sufficient eight-ton
tandem rollers to provide one roller for each
1200 sqnare yards of pavement laid per day,
and that rolling shall continue until the pave-
ment has a relative specific gravity of not
less than Y2% of the specific gravity of the
combined aggregates. A new section has been
added entitled ‘‘Asphalt Concrete Leveling
Course’” using material graded from 1-14”
down. This mixture is to be used as the
lower course on resurfacing work where thin
layers are required, and provides a mixture
with more large aggregate, less fine aggregate
and less asphalt eontent than the Type ‘A’
surface mixture. The sections for asphalt con-
erete surface, Type ““D,”” and asphaltic sur-
face, Type ‘““E’" (Mastie) have been omitted.

The section on Portland Cement Conecrete
pavement has undergone some rearrangement
of text in the first few articles. Pavement
is specified to be laid in strips 10" wide with-
out additional payment for such part width
construetion ; this requirement eliminates the
longitudinal weakened plane joint. A new
specification for expansion joint filler has been
included, together with the requirement that
backing plates be used in the installation of
expansion joints. This provision is similar
to the specifications included on recent comn-
crete pavement work. The material specifica-
tions for the joint filler has been made a
separate section—No. 63. An impervious mem-
brane method of curing has been ineluded to
permit the use of the Hunt process for curing
bridge decks and where it may be specifieally
permitted.

(Continued on page 23.)
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Highway Patrolmen
Commend Striping
In State Roads

The California Association of Highway
Patrolmen adopted the following resolution at

a meeting held in San Jose on March 30th:

Whereas, The California Association of Highway
Patrolmen is an organization composed of traffic
enforcement officers especially detailed on the publie
highways of this state to guard said highways against
traffic offenders who endanger the life uand property
of law-nhiding citizens, and

Whereas, This Association unites with any agency
that initiates movements or adaopts policies that will
promote the safety of the motorists on the public
highways against the danger of automobile accidents
and thus prevent the loss of life and property, and

‘Whereas, The Board of Public Works of the State
of California has seen fit to paint lines on dangercus
enrves and over hills on vurious state highways under
its supervision, and

Whereas, It is known to the members of the Cali-
fornia Association of Ilighway Patrolmen that the
presence of said lines on the highways assists and
guides the automobile drivers traversing said high-
ways and thus prevents or tends to reduce the number
of automobile accidents, now, therefore, be it

Resolved, That we, the members of the California
Association of Highway Patrolmen, do hereby highly
commend the Board of Public Works of the State of
California for its good work in helping to minimize
the number of accidents on our highways, and we
sincerely hope that its efforts will continue unabated,

CALIFORNIA ASSOCIATION OF
HIGHWAY PATROLMEN,

Frang J. Duxcax, President,
By John Sansone, Secretary.

THE MEN WHO MAKE THE ROADS

O, Brothers, when you motor out
In double fours of flivvers,

To Iamp the landscape round about
And agitate your livers,

The while your gas-consumer flies.
O'er beaten trails aund byways;

Oh, breathe a prayer and bless the guys
That built the bloomin' highways.

Be mindful of their lowly lot,
They rarely ride as you do.
You drive nice care, but they do net—
At least a very few do.
And life would be a dreary hike
If it were not for fellows like
The ginks that give us highways.

—(C. Wiles Hallock, in
Western Highways Builder.

As part of the matriculation examination in Eng-
lish, the entering students were asked to write a
brief definition of their conception of a self-made
man. One young lady wrote as follows:

“A self-made man is like a self-made cigarette—a
Iot of Bull wrapped in a transparent cover.”

ALONG THE FEATHER

The above concrete cuilvert was built by men in a
prigson camp near Oroville, now engaged in building
the Feathar River lateral to the state highway
systerm.

PROTECTING AGAINST FIRE

The maintenunce department organization has been
busily engaged in getting the roads in as good shape
as possible for the increase in travel which is coming
with good weather. Several outfits ure engaged in
spraying Diesel oil along the roadsides and will have
several hundred miles of roadside protected from fire
hazard by this means within the wnext two or three
weeks.,

A pupil was having trouble with punctuation and
was being ealled down by the teacher.

“Never mind, sonny,” said the visiting school board
president, consolingly, “it’s foolish to bother about
commas. They don’t amount to much, anyway.”

“Don’t they?' replied the teacher, turning to the
president. Then ecalling to one of the pupils she
ovdeved the boy to write on the board this sentence:
‘f‘The president of the board says the teacher is a
ool.”

“Now,” she continued, “put a comma after ‘board’

.

and another after ‘teacher’.”
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REVISED EDITION OF
STANDARD SPECIFICATIONS

(Continued from page 21)

The section on eoncrete structures has been
materially revised. The articles on coffer-
dams and caissons, forms and false work, eon-
¢rete deposited under water, construction
wethods, bonding, euring, and the various
surface finishes have been completely re-
written. A paragraph has been added per-
mitting the use of diatomaeeous earth up to
three pounds per sack of cement in structure
concrete.

The section on timber struetnres has been
completely rewritten and specifications in-
cluded for Douglas fir, southern yellow pine,
redwood, cedar and yellow pine. .

The specifications for conerete permit the
use of aggregate containing up to 15% of
particles which show a loss in the Los Angeles
rattler in exeess of 55%. A paragraph has
been added providing that the contractor shall
defray the cost of sumpling and {esting cement
sampled directly from the car when he
neglects to arrange with the cement company
to set aside sealed bins or rooms from which
samples may be taken hy the state,

The specifications for mesh reinforcement
for use in reinforeing second story pavement
over the edges of the old base have been
amendel to omit the requirement that the
cross-sectional area of the longitudinal mem-
bers equals 709 of the eross-sectional area of
the corresponding methods of bar reinforcing.

The section on rubble masonry has been
rewritten to be more complete than the former
section.

The section on reinforced conerete pipe
culverts has been rewritten to conform with
the tentative Standard Speeifications adopted
by the Joint Conerete Culvert Pipe Com-
mittee,

A specification for plain concrete pipe has
been added to the section on vitrified clay
pipe and a strength requirement has been
ineluded.

The section on timber piles and preserva-
tive treatment of timber and piles has been
completely rewritten,

The section on underdrains includes cement
conerete tile and provides that perforated
metal pipe shall be manufactured of metal
conforming to the requirements of the first
alternative for eorrugated metal eulverts.

The section on guard rail provides for cou-
erete posts as well as timber posts and omits
the requirement that timber posts be dipped.

In the section on paint and painting, the
specifications for turpentine have been revised

to include gum turpentine, wood turpentine,
and turpentine substitute. The article on
drier contains specifications for both a
straight oil drier and Japan drier. A new
article has been added containing a formmula
for guard rail paint.

T'he specifications for asphaltie road oil ealls
for an asphalt conten: of 94% plus. The
specifications for fuel oil provide for two
grades, light fuel oil to eontain from 50% to
60% asphalt, and heavy fuel oil to contain
from G0% to 70% asphalt.

GRADE CROSSING ACCIDENTS SHOW
DECREASE TN 1928

{Contlnued from page 14.)

ber of serious aeccidents, and June the lenst. Satur-
day has more accidents of any day of the week, and
Sunday the least. The greatest number of accidents
oceur between five and six p.m. and the least num-
ber between four and five a.m., during the 24 hours.

Some interesting facts have been developed by the
Transportation Division of the Railrond Commission
in its tabulation and study of grade crossing and
other accidents involving common carriers in Cali-
fornia in 1928, made by Joseph G. Hunter, Chief of
of Division.

The raiironds have expended $3.000,000 under the
direction of the Railroad Commission in crossing pro-
tection devices, the maintenance of which costs
approximately £800,000 per year. Notwithstanding
this expenditurc of woney, accidents occur at many
grade crossings, protected with the most improved
automatic signal devices. Of the 2179 grade cross-
ing accidents in 1928 there were 917 at crossings
protected only by signs of difierent types, while 538
oceurred at crossings protected by automatic wig-wags.

“Tryivg (0 beal the train™ aeross the grude cross-
ing, accounted for a large proportion of these acci-
dents. Dr'ving past other antomobiles standing at
the crossings, and being struck by a train or electrie
interurban ear, accounted for 10 persons killed, and
58 persons injured,

The report calls attention to a growing tendency
of drivers to be impoetient at grade crossings, and to
hasten upon the erossing with disastrous resulls,
Adaption of the recommendations of the “Hoover Com-
mittee,” making it a misdemeanor to drive over a
grade crossing when the warning signal is in motion,
and granting authority to the State Highway Com-
mission to desiguate erossings where all vehicles must
stop, is favored by the Commission’s transportation
Engineers.

Liza and Fannie were discassing their Sunday
night dates.

“Yes, mum, T done had me a neckin® party last
night.”

“Neckin' partr? Law, chile, them is out of style.
They done had them 4000 years zgo.”

“Four thousand year ago?’

“Sure, my mammy done told me the Bible says
that King Solomon took the Queen of Sheba into the
banguet hall and be fed her wine and nectar.”

So live that you wouldn’t be afraid to sell the fam-
ily parrot to the town gossip—Troy Times.
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SEMI-ANNUAL TRAFFIC COUNT
{Continued from page 6.)
%' o Loss o L
Pet.  Pev Pet.  Pet.
5. Santa Rosa to Selelbville____.  __ 11 1 =
52. Alte to Tiburen - - e 18 2 —
By — Y =
ST e e e e i o1 oo 8
57. Santa Maris to Bodfeh via Pa-
berafeld T T -
8, 8 e = i
. B 0 = ‘ =7
84 Meems 5 a1 20 i
: 2= 5 23 -
o oobeking Orege Live— 3% T "
Average of all routes .. 8 . ‘ =

The eount by stations follows:

Route 1. San Francisco to Oregon Line
Jarusry, 1928 Jamaary, 1929
S, Mo, San, Mon_
Station 13 18 13 14
San Rafuel, worth of
of Mll oo - .'i..:- 4200 1600 4019 1333
Santa llosa, g cﬁm Triangle W 1o ; i
ta sou ,
g i — 2798 1521 . »
Santa Rosa, bocth of eily at rallroad
Crossing e — 4 — 5,079 2,471 3414 23854
Healdsburg, south o ¢ dl‘-! .ll. rail-
road erossing . cceoe.—. LTIT L3331 1561 1384
mm-ﬁ;ﬁmm 0 e 980 1308 1013
15 Sl ST 1,082 196
Wiliite, north of ety, road
to Fort Bragl.. .. .qcooneone— aro 268 509 370
-— 5103 1,813 3273 2321

Route 2. San Francisco to San Diego
Colima, road to South Ban
T S e 497 8,767 13850 7,570
8:n Bruno Junction Blore Road 20,581 5444 17,423 8,174
8:n Mateo, south of elty ot 1
A e _ - 19,231 8461 18956 8.996
Red City, north of eity limits. 16,132 8,513 17,308 8,072
Palo Alte, st road Federal
Tel. e e e 11,581 5,834 11867 5,002
Ban Jose, north of clty at Lum-
_______________ 18,289 17,156 17.089 17.830
San Jowe, vonth of city Iimits ___ 6,098 5464 6,36 5,004
Gilrsy, north of eity, junetion road
to Watsonville . _____ — 4,861 453 4927 3983
Balinns, south of clty limits_____ 1095 1701 2,388 2.301
Puso Robles, north of iy Pmiu 1,028 E80 1,154 954
Puso Robles, south of elty its.. 1,631 1220 1769 1.482
Ban Lula Obisno, north of dur lmits 1,797 1268 2,001 1.418
Ban Luls Ohispn, sonth of eity
Timita at eailvond ernssing. .- 2791 1810 3345 2,200
Banta Marla. north of elty janetion
Route 07 to Bakersfeld_______ 1,671 1,178 92,182 1320
Santa Barbary, west of elty, june-
tlon 8an Mareos road. cvee .- 2865 1864 40800 2,826
Banta. Rarbars, 300 fect east nl'
eity Mmits —eemee e .. 5,836 4,029 B5.786 7,828
Ventura, west of clty at bridge_. 0,100 4,406 6,221 2,890
W::tum. west of elty limite.. ... 5,208 8,710 0,858 4316
Los Angeles, east of Tntlana Bt._. 21,403 10,330 25,438 21322
Whittler, at junetion with m:l‘hr
8t. 8,001 9.667 20502 12,719
Anahetm, north of :Itr Timite._ 11.315 8,302 12,744 054
Sinta Ana, north of elty at june-
unu eounty road to Orange..—- 8076 6,650 10,746 6,628
netion routs B0 __ 3308 1958 GTI8 2487
ummlm. nnf sonth elty limits_. 4,701 3,147 8,788 3729
Delmar, Benfn  Fe  Rallroad
e -—-. 4,080 2408 35923 2872
Route 3. Sacramento to Oregon Line, via
Marysville
s.um nvorth st junction with
Highway = 9,005 0,888 8,092 9329
lhrm[ne mui of dl}'
1580 1360 1,867 1673

Jamary, 1826
Sun Mom
13 13
2117 2.208
2168 1.767
11489 1,131
to Busawille oo 83 09 932 181
south of eity, junction
rolite to -— 1,213 1280 1012 ©so
Dunsmuir, porth of oty Hmits
g . .. 1388 1207 168 1102
Yreka, south city lmite. . 885 860 1353 1,015
At Oregon — Al 330 624 264
Route 4, Sacramento to Los Angesles (Valley
Route)
Sacramento, ssuth of ¢lty Umits__ 6,164 5725 5187 4,608
Lodi. amoction ronte 24 10
..... 2724 2058 2415 2141
Stockion, narth of city at Cherokes
Station — .. . 5007 4007 1505 1,280
Modeste, north of eity . 5,130 4213 4860 4997
Modests, south of city - 5208 4974 5241 5,042
Turlock, north of city. ... 5,338 2,580 3938 2,708
Turiodk south of ety . 2522 1001 3042 5460
Atwater, north of eltyoe e . 2,342 1,827 2401 2,078
Mererd, morth of ity st bridge 3358 3,073 0428 0,288
Merced, south of city ot bridge . 2,332 2,180 8490 3282
Fresmo, senth at wmaintemance yard 7,036 4,702 7,084 7,149
Kingshorg, south of city near Kings
River Brige . . — 2172 1883 2171 1,711
Tulare, seail city limits . ... 2330 2,078 2334 2,123
Balersfizld. vporth of city, june-
tiom ecumty road to Ol Center 5297 4923 33541 3.088
Casta’c, hoction comiy read te
Sarta Paula 3277 1403 3815 5951
Bsugis, jusclimn route e 3l in Uom 6,718 2841 0294 5966
Newhall, end of section LA-4-E. 0,730 35401 11,650 4336

Route 5. Stockton to Santa Cruz via Oakland

Tracy. west of eity, Junction
cousty road to Byron = _ 2702 L4951 3750 1598
Livermore, east of Junetion
road 1o Lluj"::u-a LT8G 1123 3633 1.8
Haywerd,  jametion 1o
Valler O — 1418 1104 6052 2385
Niles, mnetion Niles Canven j:: 4457 2317 R38T 2,166
m !
Junetion eounty road to Cmicr-
villa . 0500 2351 5147 19082
Plve miles north of Ban Joss ___ K330 $08) 7889 3.318
Sun Juse, at north oty limite— 5,697 3437 5,734 2847
Han Jowe, west of elty at sanitaclw 6,722 6,180 7,034 6.421
Lot Gatos, uorthesst of eity.... 9.267 1,029 2,803 1,698
Santa Cruz, north of elty.. ... 2,148 807 2217 1049

Route 6. Sacramento to Woodland Junction
West of Saevamento at underpass. 4,114 2,008 s 581 2,778
Darls, enst of clty, nt vnderpasa.. 9,388 2,368 2,821 2,218

Route 7. Tehama Junction to Benicia
Benfela, north of olfyeceecan o (&1 a58 477 254
Falefeld, onst of ey oo 2779 1504 2,648 1,844
Dixon, south of eltyoeeeeeaoeo 2,364 1,184 2,228 1,578
Wooclond, south of elty——.._.. 2837 1,711 1,876 1.583
Willlams, south of ety eeeae 1.004 T80 1,124 802
Willows, south of eity—— . _____ 1,085 050 1,887 1444
Orland, at junction route 47 to

IO oy e b 802 805 1121 634
Ttad Bluff, south of eity at Reed
Creek bridge 05 904 o84 000

Route 8. Ignacio to Cordelia via Napa
Pltahlna Crock bLreidge . o . 1,113 200 1,000 342

Behelliille, jumetion route 51 to
Nﬂ.mtl 17— ~ T 878 50 349 424

apL.  junetion  comn r
Vallep — . 86716 1808 35,08 1641
Cordella, moetion rowte T 2,742 1,438 20382 1,510
Route 9. San Fernando to San Bernardino
west of Sanset Bied___ 3280 1,200 1000 2.7
Le Crescenta, west of Pennsyluania
AR, e BB 2N TAIS  32TD
Pascdenz, east of eity lmis____ 11,174 6,714 13,108 6.981
Azivaa, wesl of eity Himits . ____ 11,507 4,603 183,372 65.7:8
Upbnd, east of city at jusction
camty oad © Upland_ . 4331 1,717 52378 2083
San Bemardino, west of city..__ 5,008 3,360 4047
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Route 10. San Lucas to Sequoia Naticnal Park
January, 1828 Jannary, 1928
Sun. Mon. S AMon
Stutiog 15 16 13 14
Ban Lucas, south of eity at junction
oute 2 ___ - 43 70 106 115
Coalings, west of eity...________ 372 234 300 227
Hanford, west of elty Umits ____ 1,378 1,432 1688 1,688
Hanford, east of city, intersection
county road to Kingshurg aund
sonih to Coreoran. 2,182 2,087 1,843 1,808
Visalis, eust of eity of Exeter
Junetion — 1808 870 1,288 1,200
Route 11. Sacramento to Nevada Line via
Placerville
Baerzmento, east of eity Mimits_._ 3,304 2,223 2,811 1,007
Folsom, wesi of city at jumetion
with Pratt’s road _ ____ 1,187 728 1,071 084
Plocerville, west of city____ 1,818 536 1,04) 483
Plecerville, east of eity___ 1177 601 1,110 558
Between Riverton and Kybuz__ 112 bl No count
Route 12. San Diego to E! Centro
Sen Diego, esst of eity, Buelid
Ave, at Capm Ave________ 3,519 2370 85372 4,054
El Cajon, west of eity limits.___ 52489 3,330 0,541 2,558
Jacumba, al junction county road
to El Campo_...____ 652 285 314 802
El Ceniro, west of eity nt jnetion
ronts 26 to Sen Bermardiio . 1544 1,774 2,401 2,229
Poute 13. Salida to Sonora
East of Balida, at McHenrs’s Ave.
to Modestoono—ome .. 1229 R37 060 773
Oakdale, west of eity___________ 1,417 900 1,285 008
Sonora, south of eity - 1,038 1,281 9973 1413
Bonnrn, east of eity O 1 660 1,517 483
Route 14. Albany to Martinez
Abany, at eomty Uoe 17,748 11,402 108.783 11,917
Junetion county roamd to Richmond 14,008  B.000 132,769 8,547
Juoetfon Franklin Conyon road___. 5,607 2,762 5,235 2,351
Carqguinez Beidge. e ee—eeeeee— 3,434 1,537 5,377 1,758
Crockett, 1 mils south of eity,

Junetion eounty rond to Crockeit 1,608 1,182 990 1,029
Murtinez, wost of eity limits___— . 874 408 510 161
Route 15. From Route 1 Near Calpella to
Grass Valley
Ukinh, north at jupetion route 1__ 416 319 518 378

Near Venada, funetion emuity road

o Burtlett Borings.eeoeee . bi 103 25 42
Williams, west of city- — 293 444 61 487
Willlams, east of city____ = 534 553 HEE 480
Coluen, enst of SitYawmeme o 788 TR 566 a07
Marysville, enst of elty_ 542 432 416 408
Girnss Vallay, wesl of eity 311 106 o961 406

Route 16, Hopland to Lakeport
Hopland, at #netion route 1____ 371 32T 404 478
Lakeport, south of town (i3] 541 5O1 544
Route 17. Roseville to Nevada City

Roserille, enst of ity 2,042 1,812 24p3 1,380
Awhurns, somth of city at 5. P,

R. P. crossing . 1,725 1200 1.230 710
Auburn, nerth of ety at ium:tiau

Country Club road.___ .. __ _ 897 508 588 355
Crass Valley, somth of ity _____ 771 421 1Lom 455
Nevada City, south of eity._.___ 1.074 843 1221 05

Route 18. Merced to El Portal

Merced, ai infersection eounty road

and sl street ____________ 1.485 1,103 1854 1,200
Bleread, 12 miles east a: junetion

eounty road to Le Gr s62 192 1,087 238
AMormon Bar, at junction eounty

road fo Mormon Rar 696 392 1,289 334
Riceburg, Rear Creek bridee 860 268 806 126
Route 19, From Route 9 West of Claremont to

Riverside

Between Powoma and Ootario, at

Chine cruss romds.. .. . 13,023 6,591 13,034 35,311
Los  Angeles County line, east

limlis of Pomooa - .- 12,337 6,510 13,200 9,783
Riverside, west of city near Sanla

Ann River Bridee cccceeee - T,873 5,228 7.800 4,794

25

Route 20. Route 1 Near Arcata to Redding
Jntuary, 1928 January, 19289
Sun, Men. Sun. Maon,
Btation 15 18
Areata, north of eity st junction
N §48 423 811 560
Wearerville, 3 miles south____ 38 40 86 7
Bewween Reddiog and Tower Heuse 138 176 175 168

Route 21. Route 3 Near Richvale to Quincy
Oroville, e:mt nf [ —— E7B 157 832 752
Quiney __ ratis C A i 1] g1 116 40

Route 22, San Juan Bautista to Route 32 via

Hollister
Ban Juan Bautista, south of city

at junetlon route 2. e 1470 907 1,639 01§
Hollister, junetion route 32__.__ 708 203 218 249
Route 23. Saugus to Bishop
Bongos, junetion with ronte 4 5,157 1,513 7,645 2,400

Laneaster, jonetion with route 50

to N h 1.464 808 1,B41 1,015
Freemmy, 1 mile norih, junection

{7 7 - o e 130 03 163 105
Lone Ping___ e —— 189 531 338 304
Bisop, hall mile morth junction

county roud north and county

road  easterly e e 302 8921 488 100
Route 24, Route 4 Near Lodi to Valley Springs
Lodl, junetion route 4__ . _____ _. 1,363 1,103 1,262 1,085
Between BSan  Andress and  Valley

Springs —__, R 1 248 1,228 241

Route 25. Nevada City to Downieville
Nevadn City, werih of elty_____. 162 148 276 184
Camptomille, north of efty_____ hE! 73 1mn? 101

Route 26. San Bernardino to El Centro
San Beroarding, south of eity at

north of Banta Ana Bridge

eounty road to Colten ______ 3,066 2503 4,804 3,150
At intersection Mt. View Ave.,

west of Redlends ___ 2,088 1948 §87L 3,300
Beaumont, funetion Juck Rabbit

Trail . LTTL 1173 B.667 1515
Coachella. south of eity #t junetion

couniy roud to  Thermal nmd

Mecea .. . e—ne LABA 015 1440 1,088
Westmorland &t ratlroad M!rlt - %.02% 1718 2,820 92,371
Brawley Junetion, sovthwest of eity 2,843 2,841 38,340 2,003
El Centro, west of elty. junctien

Route 12 e o 1,308 3,985 5,034 4,481

Route 27. EI Centro to Yuma
El Centro, cast of city at fonetion
romily road north  to  Bruvley

and south to Calestea__ . _ 484 R.131 Z.,000 3,003
Bzt of Holtvillo— —— oo o 572 1585 1,728 1,671
Sand HMills muintenanee station__ 502 618 D28 380
Yuma at B, D. A plant quaran

tine siollon. e e - . 2658 2031 22353 19352
Route 28. Redding to Nevada Line via Alturas
Redding, south of elty ab junelion

wilth route 8 - 445 479 443 488
Four wifles est of Piie at

meintenanee  statlon 103 &7 120 53
e A | S 5 T8 173 159
Plre miles north of Alturas at

Junetion road to Lakevlew—. .. 43 a9 104 81

Route 29. Red Bluff to Nevada Line via
Susanville
Red Bluflf, east at functlon route 3 261 a9 261 200
Susanyille, 1 wmile west of town__ 514 186 a7 286
Busanyille, 1 mile enst of towi__ 743 ang 1,108 747
Five miles south of Constantin___ 3 50 123 88
Route 31, San Bernardino to Jean

Ban Bernardioe, nerth of elty at

junction Mt Vernon and High-

RN ARy i 3,669 1,031 3,680 1,060
South of towir limits of Victorville 1,084 446 1,478 856
Somthwest town limits of Barstow 457 a0 T04 483
Nevada state lme_ . L] {4 200 169
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Route 32. Route 2 Near Gilroy to Route 4 Near
Califa
January, 1928 .Ia.marv 1929
Sun, Man. Bun. Man,
Stition 15 16 13 14
Hollister, funetion with ronte 22 802 art 878 416
Paelieeo  Pags st Merced-Banta
Clara County Lime____________ 978 371 1.033 £38
Bast of Los Banos at Junction
county tead to Dos Pales . __ 447 a6 1,135 820
L1 Rt e R R v 1,008 439 ols 244
Route 33. Paso Robles to Route 4 Near
Bakersfield
Paso Robles, east of ety __ 1,083 914 1147 E3%
Paso Robles, one-quarter mile
of city... a1s 458 817 501
Lost Hills, interseetion of Mala
> e BSLIET SNSRI - 233 335 372
Route 34. From Route 4 Near Arnc tc Pine
Grove
Twin Cities, fimetlon mute 4. __ 304 232 254 18§
West of [one, junction county
road to Michizan Bar. .. .. 18% 119 162 143
Nortk of Jackson, junetion route 65
to Placerville___ ______ 34 4681 617 471
Pine Grove, east of town... ... 235 120 2’0 143
Route 37. Auburn to Nevada Line Near Verdi
Aubum, esst of ity 1,370 1,155 1388 647
Colfax, east of eity, ,\nrrnnn
Nenda City road ______ 2098 200 703 132
exst of city, junetion
Toute 38 to Netada.. . 1e 48 340 104
Route 43. San Bernardino to Big Bear Lake
Poot of Waterman gmde . __ 8ic 3 1401 233
Pinecrest, pmetion county road to
Arrovhead Lake . 176 20 407 ]
Bunning  Springs  Perk,  Junetion
Cily Crock road__ . ___ 57 Nocount 289 ar
West end of Dbridge over Big
0T T —— 58 18 288 7
One mile from end of ioute 48,
fanetion eounty road to Pine Knol 8§ 30 108 a6
‘Route 44. Boulder Creek to Redwood Park
Boulder Creek at park line.. - 378 230 453 a1h
Route 47. Orland to Chico
Orland, Junetion with route 7. 565 100 738 818
Clileo, west of elMycom e 1,077 834 206 e29
Hamiltn Clty, af Unlon  High
BRI i 376 198 No eount
Route 48, McDonalds to Wendling
MeDonuld, Junetlon ronte 1o 118 104 148 112
Wendllng, & miles west of town. 233 158 288 177
Route 49, Calistoga to Lower Lake

Morth of Callstog at foot of grade 863 237 an 239
Lum I[.Jnkeﬂ Jmetlon Kelsyville and

177, KA St o 321 545 200 284
‘Mt:ltlletunn. jonetion  Cobb  Mtn
e T P 103 408 G40 519
Route 51. Santa Rosa to Schellville
Santa Rosa, east of elty. ... 2,461 1,762 2,044 1,788
‘Behellviile, Junction rvoute 8_____ 712 342 766 260
Route 52, Alto to Tiburon
Belvedere,  Junctlon . ceoeevewenes 1,438 862 1,186 883
Route 53. Fairfield to Lodi
Denverton, at overbead crossing. . 840 152 108 199
Rio Visa bridge. e e e aod 893 BES E02
Walout Creek bridge . ___ 246 52 830 557
Thornton, fntersection county rond 733 593 604 477
Todl, north of ety . . ____ 931 860 727 927
Route 55. San Francisco to Spring Valley Dam
AL swimming pool --— 10,101 1,868 7,925 1,274
Jovetion will county road to Colma 7,152 91T 4,936 476
Junetion with enumty road o Bel-
mont =t earth dam__________ 3.740 427 2551 270

Route 57. Santa Maria to Freeman via Bakersfield
January, 1928 Javuary, 1929
Sun. Mon. Bun. Mon.
Btation 15 16 13 14
Santa Murfs, north of eity at june-
tion route 2_____ __ .. 108 o1 145 65
At lSan Luis  Ubispo- Kern tcmmr
...................... 10¢ 84 122 67
mr!mcl. west of eity §23 247 313 296
Bakersfield, 1 mile eamst of ety
fhaly ool -2 ieeee 4,827 18R LV733 2,235
Bacersfield, 10 miles emst at
Country Clab road__ . . __ 1,040 130 497 17
Bodfish, at intersestion ronta 57
with eounty rozd to Caliente__ Ti 75 118 78

Route 58, Mojave té Topoc

Barstow, north of ety at jone-
tion ecoumty road . __ 207 200 250 248
Daggett, junciion Arrowhesd 1rajl. 285 287 135 385

Vicinity Amboy_. S— 125 148 141 182
Meedles, west of !Jh’ lﬁnll!-._.-. 416 206 B8] 411
Route 60. El Rio to San Juan Capistrano

Santa Monica, 500 fest west of
Saniz Mbonedea Camyor _ _____ 10,035 2540 11548 2,588
T e N 6007 5,717 9838 6.318
Seal Beach, at Los Angeles-Orange
County Lime. . _.___. 10,182 5,714 13880 6,002
Route 63. Big Pine to Oasis
Dig Pine, joction romte 28 192 131
Route 64. Mecca to Blythe
Desert Center. 07 85 38 a7

Elsthe, & D. A. mmrantioe station 330 150 255 184

Route 65. Auburn to Sonora (Mother Lode
Highway)
Aubirn to wire bridge __________ 156 88 138 68

Tlacerville, northwest of city, .hnc-
road__

357 258 486 328
North of Jackson junciien rewte 34 748 30 605 683
South of Ban Andreas, at Sheep PR gis

21 " p——
West of Somm. hwl:l'lm connty

road south to Jamestown. .. 219 135 406 206
Route 66. Manteca to Route 5 Near Mossdale
School
Mozsdale, junction route G_____ 1,728 488 148 1,121
Route 68. San Francisco to Burlingame

Sun Bruno, jmection with route 2
to San Franelseo. . . __ G;HB6 8,87 1,786 1,424
North city Jimits of Bouth San
Francdseo ____ .. .. _ 06209 4608 46703 4,062
Route 71. Crescent City to Oregon Line

t t Cit: th of nlntennnu
C Eacau City north of m s28 = &% i
178 fl 263 136

itrd
'\r ﬂnunnn ~Californin ltne-

THE NEXT BUDGET

The district engineers have been requested to submit
a schedule of dates for advertising the projects in-
cluded in the budget for the next biennium. 'These
schedules ave now being veviewed for the purpose of
adopting a program of advertising, which will place
the projects under construction at the time of year
when weather conditions are most favorable and also
when there will be the least interference with traffic.

A man who was wanted by the police had been
photographed in six positions, and the picture sent in
to the state police. In a few days headquarters
received this from a small-town chief: “T duly received
the pictures of the six miscreants wanted. Five of
them have been captured and we are on the trail of
the sixth."—Farth Mover.
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Progress Reports From the Counties

7 4 4

BUTTE COUNTY

The graveling of the surface hetween Butte Creek
and Riggs Road on the Willows-Biggs Highway,
recently completed by contraet, is bein further
improved with additional surfacing of crushed rock.
This work is preparatory to oil treating the surface
to be done during the biennium Dbeginning July of
this year.

DEL NORTE COUNTY

Parker Schram Company, who have the contract
for constructing the bridge over Smith River, approxi-
mately nine miles west of Crescent City on the
Crescent City-Grants Pass Highway, are making
good progress with the erection of the steel. About
three-fourths of the steel work is now erected and it
is expected that the bridge will be opened to traffic
about the middle of May.

The two J. E. Johuston contracts on either side of
the Klamath River in Del Norte County, have been
practically shut down during the winter except for
the crushing and stock plling of surfacing material.
it is expected that the work will again be started
about the middle of April or the first of May.

EL DORADO COUNTY

Plans and estimate are ready for a grading project
hetween Bay View Rest and one mile north of Eagle
Falls, on a portion of the Truckee-Meyers National
Forest Highway. . .

The work will consist of improvin% and revising the
grade and alignment and widening the present 12- to
16-foot road to a 24-foct roadbed. .

The road traverses the rugged slopes overlooking
Emerald Bay of Lake Tahoe, and the quantities o
construction are extremely heavy.

Traffic will be carried through construction at all
times and the only inconvenience to the public will
be %he slowing of travel between the limits of the
WOTK,

4 7 ¥

grading has been under way, as the existing pave-
meglltl: has been left clear and open at all timnes to the
public.

A gravel subbase, preparatory to the construction
of a concrete pavement, is planned to be laid about
the middle of (his year.

A contract let in December, 1828, Lo E. B. Skeels
for the building of a three-span reinforced concrete
bridge across Quint Canal, about four miles east of
Willows, on the Willows-Butte City Highway, is com-
pleted and was opensd to traffic on March 18,

HUMBOLDT COUNTY

Bids for the grading of the site for the District I
office and shop bulldings at Eureka, were opened
February 14, and the contract has been awarded
1o Henry Padgett of Fields Landing, The contractor
started work the first of March,

Bids were received March 13th for the construction
of the new bridge over Mad River, abproximately four
miles north of Arcata. The new bridge is to consist
of two 150-foot steel through truss spans and 400 feet
of trestle approach.

KERN COUNTY

Grading work is in progress on C. W. Hartman’s
contract from Maricopa easterly on Route 57.

Force, Currigan & McLeod are making good progress
on their contract for grading and surfacing from
Rakerstield to the month of the Kern River Canyon
on_Route 57.

Paving work is well under way from Wasco to
Famosa on the Cholame Lateral by the Valley Pav-
ing & Construction Company.

The Valley Paving Company has completed half of
their contract for paving from Wasco to Famosa on
the Cholame wiateral.

Foree, Currigan & McLeod are making rapid progress
on their contract for grading and oil-mixed surfacing
from Bakersfield to the mouth of the Kern River
Canyon on Route 57.

Culverts and grading work are well under way on

. % rtman’s contract for grading :ind surfacing
fllglém]es on Route 57 between Maricopa and Bakers-

eld.

FRESNO COUNTY

LAKE COUNTY

The new hridge over the San Joaguin River at
Herndon is being painted and surfaced and construc-
tion of approaches is well under way.

Surfacing from Coalinga westerly on Route 10 has
been started by a state crew under Foreman Caston.

Grading work on the approaches to the new San
Joaguin River bridze at Hernden has been completed
and it is expected that paving will start at once.

Bids for surfacing, with oil-mix the seven miles
west of Coalinga, ou the Sierra-to-the-sea lateral, will
be received April 10th. State forces are surfacing
the county-built portion of Lhis road to the Monterey
County line under Foreman J. F. Williams.

GLENN COUNTY

The five miles of roadway grading between Logan-
dale and W'llows, and which D. McDonald is under
contract to build, is expected to be completed in April.

The grading, which is entirely to the west of the
present pavement, is being done to permit of an
ultimate 40-font pavement on this route, No incon-
venience has been experiencd by traffic while the

The grading of a 24-foot highway between Clear
Lake Ouks and Abboti Mine, which Is being built by
conviet Iabor forces, is progressing satisfactorily, and
wlill be completed about June.

Construction of 10.6 miles of grading and surfacing
with oil treated crushed stone between Laucerne and
Clear Lake Oaks, by Von der Hellen, Pierson & Logan,
the contractors, is progressing according to schedule.
O'I'hbe expected date for completion of the work is

ctober,

MADERA COUNTY

A. W. Klitchen has completed his contract for the
construction of bridges over Ash and Berenda sloughs
on the Pacheco Puss Highway and C. W. Wood has
secured the contract for approaches and surfacing.

Bridges and approaches over Ash and Berenda
sloughs have been completed and there will be no more
detours necessary during high water on this section
of the Pacheco Pass Hi waﬁ.

The paving plant of Hanrahan Company at Berenda
was burned down on March 20th. The contractor
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started immediately to rebuild the plant for the com-
pletion of the work.

MARIPOSA COUNTY

crossing approaches and the surfacing: glso grading
and surfaciig of the Weimar separation approaches,
with bituminous macadam. Tha contractors, Fred-
rickson & Watson Construction Company and Fred-
rickson Brothers, are making every effort to complete
the work on echedule.

Widening and realigning of the Yosemite all-year
highway from Maripcsa to Driceburg has been prac-
utcally completed by state forces. Surfacing will start
at_once

Basich Bros. Constiuction Company is starting sur-
facing on Lheir contract in Mariposa County.

Widening and sUalghtening of Lhe Briceburg Grade
on Lhe Yosemite All-yeur Highway bas been compleled
by state forces and surfacing = being placad.

Basich Bros. have completed grading work and
bridges on thelr contract on the Mariposa road and
have started surfacing.

MENDOCINO COUNTY

The narrow road along the steep biuffs of the South
Fork nf the Eel River, approximately five miles north
of Lane's Redwood Flat, is being widened and stralght-
ened to a standard width roadway by state forces, and
it ix sxpected that approximately two miles of this
narrow 1oad will ba ellminated before the heavy
tourist traffic begins,

MERCED COUNTY

Shoulder widening by maintenance forces from Tos
Banos Westerly on the Pacheco Pase Highway is
making thiz rond safer and more attractive to the
motoring publie.

NEVADA COUNTY

Resumption s expected soom of the grading betweon
Indian Springs and Soda Springs. The contractora,
Callahan Coustruction Company, were compelled to
suspend the work last November on account of heavy
falls of snow.

When Lhe work s resumed, all possible speed will
e made with a view (o compleling the construction by
the Jatter part of summer of this year.

Approximately one and one-lwll monlhs work
remains to be done to complete the grading and
crushed stone surfach hetween Donper Lake and
Truckee. Adverse weather condition: caused a4 sus-
pension during the winter. The contractors, Mathews
Cé)nar.ruct.!on. expect to finlsh the work by the middle
L4} v.

Construction will soon commence between Nevada
City and Washington Road of 11.7 miles for grading
of a roadbed 24 feet wide and surfacing with five
inches thick, 20 feet wide, crusher run base with oll
treated swmface. )

This road is a unit of the Tahoe-Ukiah Highway,
and will connect Nevada City with a county road
;égadmg to the town of Washington on the South Yuba

iver.

The work will ncoupy approximately onme year to
enmplate,

PLACER COUNTY

It iz planned to sorface with bituminous macadam
the present road between Auburn and Colfax. Work
will begin the early part of May and will continue
to about the first of October.

The work proposed Is that of bullding up the
irregularities of the present surface with bituminous
macadam surfacing and grading of shoulders.

Construction will be permitted only one-half width
?t qmtime. allowing the other half of the road free to
raffie.

The grading of the approaches to the Weimar over-
head erossing of the Eouthern Pacific Ralhroad is com-
plete on the south side. Included in the contract for
this werk iz the grading of the Bowman overhead

SACRAMENTO COUNTY

Plans and estimate avre ready for a proposed
improvement of the State Highway between Ben All
and Sylvan School. A 30-foot concrete pavement
between Ben Ali and Del Paso and a 20 foot concrete
pavement between Del Paso and Sylvan School, is
plannecl.

The worlk is expected to be contracted for in July
and it is estiraated that the road will be elght months
under construction.

TULARE COUNTY

Contractor . W. Wood hag completed his contract
for concrete shoulders from Goshen Junetion to Oak-
dale Schoel on Route 10.

Placing of premixed oiled surfacing hag been started
by Contractor Fred W. Nighbert on the section of
the Sierra-to-the-sea Highway betwesn Thres Rivers
and Sequoin Parvk.

Two miles of pre-mixed oil surface have been placed
by Contractyr Fred W. Nighbert on Route 10, connect-
%‘B kwith the General’s Highway in Sequoia National

ark.

State forces have started building a masoury wall
at a narrow point on Route 10 near Three Rivers to
widen the roadway and protect traflic.

Record of Bids and Awards

AMADOR COUNTY—Between Drytown and Amador
City, 2.8 miles of grading. Dist. X, Rt 65, Sec. B.
C. (. Willils & Sons, Ine., Los Angeles, $111,912.50;
Ariss-iKKnapp Co., Oakland, $122,193; C. R. Adams,
Oakland, $104,538,20; S. H. Palmer Co., San Francisco,
$102,074.50; J. P. Holland, Inec., San Francisco,
§96,591.90 ; Geo, Mitchell, Huntington Park, $124,304.50,
Contract awarded to J. P. Holland, Inc.

CALAVERAS COUNTY—Between 2 miles and 4
railes south of Mokelumne Hill, 2.2 iniles grading. Dist.
b, 8 L. 65, Sec. A. Mankel and Staring, Sacramento,
Sdl.buZ.SD: Jasper-Stacy Co., San Francisco, 373,-
b27.90; Heafey-Moore Co., Oakland, §73,811.90 ; Gobler
Const. Co., Los Angeles, $48,773.10; Arris-Knapp Co.,
Oakland, $756,517.60; J. P. Holland, Inc., San Fran-
clsco, $58,268.27; R, Norman Murdoch, Oakland, $58,-
684.60: C. R. Adams, Oaklaud, $4%,9%0.10; C. G. Willis
& Sonsg, Inc., Los ;\l‘ngenllels_f £64,537.90; John F. Collins,
Stocicton, $54,968.40; 8. H. Palmer Co., San Francisco,
£67.209.60 ;: Schelling and Schelling, Burbank, 351,842
Lord & Bishop, Ovoville, $76,573.50; Fredrickson &
Watson Const. Co, and Fredrickson Bros, Oakland,
§561,387.60; Larsen Bros., Sonoma, $4%,39750;: A I,
and J. L. Fairbanks, Sonth San Francisco, $48,997.80:
E. C. Coats, Sacramento, $79,295: G. E. Finnell,
Sacramento, $60,070; The Adams Co., Angels Camp,
260,966 ; Young Bros.. Berkeley, $i6,097; Isbell Const.
Co., Fresno, fﬂﬁ.ﬂﬂﬁz Tiffany, McReynolds, Tiffany,
San Josa, $55,340.20.

CONTRA COSTA COUNTY—Through Pinole and
Hercules, 3.2 miles to be graded and paved with Port-
lund cemant concrete and bituminous macadam. Dist.
IV, Jit. 14, Sec. A. Jack Casson, Hayward, §175,691;
J. P. Holland, Ine, San Francisco, $172,595.76; Pren-
tiss Paving Co., San Jose, $159,005.05; H, B. Skeels,

$173,956: Central Construction Co., Oak-
land, $178,684.20, Fredrickson & Watson Const, Co.,
Fredrickson Hros, Oakland, $160,465.80. Contract
awarded to Paving Co., San Jose, $158,805.

CONTRA COSTA COUNTY Widening reinforesd
conorete brid acrogs Rodeo Creck in the town of

odeo. Diatrict IV, Rt. 14, See, B. R. ¥. Ragland,
Ban Pranciseo. 56,228 : Bdward O, Hart, S8an Francisce,
#6,280 ; Samuel C. Rogors, Richmond, éa’,sm; McDonald
and Maggiora, Sausallto, $7,007.40, Contract awarded
to Samuel C. Rogers,
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HUMBOLDT COUNTY—RBridge across l(nd le.
4 miles north of Areats. Dist. I, Rt 1, Sec. 1. Mercer
Fraser Ca., Rurtkn $79,418; Smith Pros. Co., Eureksa,
ssz 531_20 AL McGowa Bn,u Francisco, $76,974;
H C. White, Sanm $75,928; Butte Construction Co.,
Sam “rancisco. $76,948.40. Contraﬂ awarded to Butte
Conetruction Gnmnlm)'
HTUMBOLDT COUNTY—North and south of Pep
wood, about 1.7 miles to be surfaced umn
md surfacing, crushed gravel or stone
Sec. D. Smith Pros., Eureka, $5,250; Wﬂliam C.
gtsega:re. Eureka, §5,404. Contract awarded to Smith

IIUMDBOLDT COUNTY —Grading the site for Dis-
trier Office and shops at Hureka. Dist. I.

Padgett, Fields I;amlins, 23, 888, Delose C. Kemp,
Crescent City, §3,827; W. C. 11 semure, Bureka, 33,5606
Mercer- I‘I malm Cu. Eurcka 4,272; Smith 'Bl'us..
Bureka, r¥lchm‘t Pa.vl.ug arnd Construction
Co., Eure a., 8'1,;1 Contract awarded to Henry

ICERN COUNTY—Batween Wasco and Famosa, 8.9
miles to be graded and paved with mnsphalt concrete.
Dist. VI, Rt. 33, Sec. D. C. W. Hartman, Bakers-
flold, $108,789%; Steele Finley, Santa Ans, 35193,
973.50; Vellcy Pay & Const. Co., Visalin, $179,082;
wm“ilccfeod Ol ug'a,‘siss"m:a : Son

& i
g:“amentn, §108,401. Hanrahan San
Francisco, $194,640;J o Johnaton. Stockton, $108,03%.
Contract awarded to ?lller Paving Co.

KERN COUNTY-—Between 7 miles north of Ricardo

nd B‘lﬂed and surfaced

cmahed gravel, Dist. Dt. Rt. 23, Sec.
D. n, Bryant & Austin, Cuiver City H.IO 046 ;
G W w Em_-.. Ulmdah. $109,281.70; Bartieit & thews,

3,734 Southwest Paﬂ? Loa
mgeles, 3134 279. Contract awarded to
HKERN COUNTY—Between Mojave and 7 mlles south
uf Cinco, 9.9 miles grading and mrtncl with oil
trealed crushed gravel, Dist Sec. B.
Suulhwest Paving Cu., Los A.l’lgell-ls 3104 Bﬁt. Isbell
Construction Company, Fresno, §145,242; I-John-

son Co., Alhambra, $1206,714; Baxich Bl‘ulhers Const.
Cn,, Los Angeles, §127,638; Burtlett and Malhews,
Pasadena, §02,940.40; A. J. Giler, Ouklund, §133,107,
G, W. Ells, élendnne. $118,111; Braun, Bryant and
Austin, Culver City, $118,068; Tiffany-Mc clds,
Tiffany and MceDona San Jose, $115,312; Gibbons
and Kead Co.,

Burbank, $144,354. Contruct awaideq
to Bartlett and Mathews, Pasadena.

LOB -\I\DEL_.B COUNTY—DBstween | mile north of
Kellys and } mile north of Sandbergs, 6.1 miles to be
paved with bituminous macadam. Dist. VII, Rt 4,
Sec. . Sully-Miller Contracting Co, Longv Beach,
$109,290; A. J. Crier, Oakland, $114,790; Hart-
man Ccustnlcttnu Co., Dakersfield, $112, Hi QGibbons
& Reed, Borbank, $105,155 ; doldener Cona 00.. Sacra-
mento, $103,230. Contract awarded to Gibbons and

LOS ANGELES COUNTY—For fumish!ng material
and labor in connection with the reconstruction of
pipe lines and irrization a}amns between Glem‘lm‘a
and Clarement. Dist. VII, 8, Sec. 1J. C
B. R Davison f'x-rwt Co., Mrmrovia $9,.4058.26 ; Tl‘tomax
Haverly Co, Tos Angeles, SI 1.5 .40,  'Contract
awardad to B. B Davison Const,

LOS ANGELES COUNTY-—Betwaen (Hlendora and
Claremont, mmln% hu'lld!ngs from sta.:e lughwa? risht
of way. G
MeMiliin, Whittler, "$6.57% 1 Srar Hmum nvers I'nc.
Los Angeles, 35,490; W, C. Cline, Upland, $9,061;
H. Basore, Pasedena, $8,598 Conlract awarded
Doyle McMillin, Whittler,

MERCE & COUNTY —Between Brmlloy and RR
?(lng néul the aalut mt’l.. bolmd IS 1 r?;lu, h.lml-

an rending grave
Ty oo T SR gy ey b cnum- & Provi
Sutsos, San ﬁl‘nnelm, 0,700 ; Basich o, Conat Co.,
Los Anceles, §5.500; W. C. Colley. Cun‘Inlu. C! §32.
Contract awarded to J. F. Collins of Stockion.

NEVADA CO‘U‘NTY——-N&M; Clty to 1 mile west
of Washinzton Road, 11.7 miies mdl:ns lnd surfac-
ing with oil treated cru-her run D

15, Bee. C. A Co,, Oakland,
Robinson-Roberts Co, I..m Angeles. $360,040. 3( Buly
Tibbits Const. Co,, Sa 561,818 1\
Contracting Co., Fallon Nevnda. S i 4. Wran &
Greenouzn. Portland, 330:.8 gilln & '%ﬂm-in. San
Francisco, $345,750: E. cramento, $281,-

411 : Isbell Const. Co., I-‘resno. 33-1 170: Marsh Braos,,
& Gardiner, San Francisco, $368,381.80 ! Twohy Bros.
Cn. and J. F. Shew, San Francisco, $247,118: Guy .
Atkinson, Portland, $367,333; Schuler & MeDonald,
Onkland, $384,121: Mathews Cnnst. Co., Sacramento,

$359,727; G F.
Orvm;n. 5

1a and Ernest C. Hall Eug
$361,117; o, Inc:

clderer Construction

Hemstroet and Bell, Hu-rn-ill.c. 8315 ﬂc.
cll Co., Hunti $232,542; C. R.

Adams, Oﬂ.thnd. $363,482; A Talchm &
l'nerlt.t.'nE $223,942. Contract awarded to C.

SACRAMENTO COUNTY—Between North Sacra-
mento and Del Paso Park, 1.8 miles to be graded and
g&(’ with nsgha.lt concrete. Dist. II1, Rt. 3, Sec. B.

iivra: onst. _Co.. Sacramento, $60,755; A.
'I'elthnrt Son, Sacramento, $34,704.  Contract
awarded to Cl:u-k and Henery Const. Co. San
cisco, $63,602,

SAN DIECO COUNTY—Across Pine Valley Creck,
16 mlles east of A]pma. La!nfurued concrete ghder
bridge and npprmhu raded. Basich Bros.
(‘.'nn.lt. (..u 7!54 9 9 782 F. W,

a’m Dleﬁo. us.q 36 ; dam'amd & Son, San
Dlegu.'i Harbw

Dueker, Inc.,
John slmps-on & Co., Los "z"'

ga B33 Hchlllﬁ.ms & Ritchiey, Los Angeles, $72,8706;

H. Duwuaer, San Diego, 61,166.80; Whipple

m;lw Co., Momvlab:bl 91.75; E. S, John-

$149.921 ; :E Bros, Los Angeles,

$67.272.60. (:umct ‘ward 10 Lindermann &
Kueker of Harbor City. California.

SAN TS OBISPO COUNTY _From Arro
to Plamo Raach, 3.28 miles to 20- and 30-foot Port-
land ecement concrete unmcnt, Dist. V Rt_ 2, Sac,
E  Cornwall Construction Co., Santa Barbara, §132.-
112 J. F. Knapp, Stockton, 31!9 250 ; Prentiss Pav-

San Jose, $133,312 Bavanda, Stockton,
rﬁi 018. Contract awarued to Comnlt Const. Com-
pany.

BAN LUIS ORBRISPO COUNTY-—Maintenance Shop
Bullding and truck shed, mp lwyuse and oil house.
Dist. V. W. J. Smith, San s Oblspo, $17,387; Theo,
M. Malnu. Ban Luls Obwpu. 318 890, Conoact awnrded
o W. J. Bmiih,

SANTA BARBARA COUNTY—Between Benham
and 2 miles south of Carpinteria, 1.2 miles wrading
and m.\rlng with Portland cement concrete and bitumi-
nous macaﬂnrn Dist. Rt 2, See G- Chus, 'W.

Tan=-

Grande

Wimmer, anta Barbara, 3$98,661; G. T. Maicolm,
Walnut f.‘neek. £102,566 ; Sm Ftuntur. Santa Rarhlr&
$103,416: S Palmar, Rn neisco, $118,207
HcWIllla.ms & Ritchey, los Anggla, 128 ms John
CA L Amadla. 398 029 ; : (‘hu.ll
'!"h Calluhan Const. Co..
s u{ﬁh 'Y G Dostoyen & S-o'“,ti-g, =, n“f'n
rt. Los Angeles, PBevanda,
Stockton, §91,757 . Schell Bc]mll.tng, Hurbank,
893.22! Nd:my Co., Los nnolu. $83,574.70, Con-
tract a 0 McCray Company.

SHASTA COL'\'TI—mpalrlng btridge across Sacra-
mento River about I mile east of ding. Dist. II,
Bt 3!, Eec. A, Lord and Bishop, Oroville, 334,500,
M. B. M an, San Francisco, 531.581: J. P. .Bren-

nan, Ru!d!n 32 218;
Francisco § g 33 136

C
R. B. McKenzis, Ger S
GOttt nwariad 0 ML, B, MoGomas of Sun Trantiscs,
KISKIYOTT COUNTY—AL Sprln; Hill mnear Mt
Shasta l'.‘i,t;'. 0.7 of a mile of grading. Dist. II, Rt 3,
See. A J. Kennedy and Bm:icl Bovles, Oaklnnd
$40 500 : Mathews Const. Co., Sacramente, $36,3550 ;
L & T L. Fairbanks, South San Francisco, $41, i67}
§36,764 ; Southem Oregon
Const. amath calls, $35,764; C. R. Adams,
Oakland, $38,082  Brennon, Hedding, $31,418;
J. P. Compton, Mthnnvllle Ovregon, $50,611; Young
Bros, Bor MW §38,771: Schelling & Echemug. Bur-
§20,202 ; Jones & Stacy, Newhall, $4(,206; Dunn
and u.lmr, Kiamath Falls, N 291. Contract awarded
to Young Bros, of Berkeley.
SOLANO COUNTY—Westerly boundary and 1) miles
west of Cordelia, 2.3 miles grading and bituminous

G. W Flnnqil. Sacramen

macadam vement. Dist. X, Ht §, Sec. A. Tieslau
Broth!n. rkel? $87,911. 70; Mankel and A
Sacramen 881, 1851! G- E. Finnell, Sacramento,

$33,655. ?s. ¥ 1 Stockton, $92,798; Fred-
ﬂthlmn tnd?rtdimn Bros, Oakland,
$37,802.40; E. B. Skeels, R.meﬂlle. £95, 895 Contract
awarded to Fredrickson & W,

TUOLUMNE COL"NTY—B.twmn 1 mile northwest
of Shaw's Flat and the Sonora-Columbiz road, 16
mlhcﬁfdmcklsb Dist. X, Rt. 65, Sec. A E N. Noble

and le, ll‘xmv!lln, $17.458. io wm C.
Colley, Cnnllrln. $24,281; Mankel & Sacra-
mento, $28,512: G. E Finnell, Sacrnmemo. '$23,082;
Gannon & McCarty, Stoekton. $21,905: D. C. Follis,

Oomplnn, sn 111 7:." I..il‘r Willard & Diasotti, Stock-

ton, $22.0 Broa, Sonoma, $21,983: The
dams Co. s Cn Np $37,900. Contract awarded
to E, N. and oble of Marysville.
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PIIMATT ROADE 13 SOUTIERY COUNTIES

Rig. Termini

N Line 8 L O O fa San Diega

N Line Tafare Ca. 13 Lns Arigeles

Say Formanda fo San Bernardina

mn w Lmn Tulare 0. m su-q.-m Nat Park

DA

Diego to 'ent
19 llwte 9 Wl IAN‘I!WBI to Riverside
20 SHangs fo ¥, Line Mo
2 Han Berwarding to El Centro
- 21 El Coutrs ta Ymn
31 San Bernarting ta Nevada Line via Tarsow
B Mafave to Cubornda River vla Barstow and

Nendleg

@ Routed aear El Rio te Ronte 2 §. of San Juan
Capistrang

64 Mocen tn Blythe

SECONDARY ROADS 11 SOUTHERN
COUNTIES

47 W, Boawslary Mono T, fo Trante 23

A1 Pen Robles ta Renite + . of Balersfiol

1 Vosemite Pavl to Rearte 20 at Mann Lalie

41 Bas Bernardino End Pavement ty Bear Lahe
51 N, Line 8. L, 0 Co. to Canlala

57 Banta Matia by Frevmcy

40 Loneaster to Bailey

(18 m (‘.mnla to Mt. Witsca Rond sta Aroagre

2 /\m-a ta Tine Flat via San Gabrid ~ ~
63 Thig Pine 1o Ousia

LEGEND

— PTia17 Roads
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