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How Priorities Control System
Affects Construction Activities
of State Division of Highways

By J. G. MEYER, Assistant Office Engineer in Charge of Priorities

HE all out defense effort has
I dipped so deeply into the coun-
try’s productive eapacity there
are not enongh supplies to go around.
Henece, in order to insure proper dis-
tribution of the available material,
soame system of eontrol is necessary,
“Priorities’” is the eontrol system se-
leeted by the Federal Government,
Home idea of the seriousness of the
present searcity may be gathered in
conneetion with the Division of High-
ways’ yearly steel requirements for
all types of constroetion. This figure
normally approximates 16,000 tons of
all kinds of steel—a guantity insignifi-
eant in ecomparison with the Nation’s
vearly steel eapacity of 85,000,000
tons—yet we are certain we shall not
obtain even this 16,000 tons for Cali-
fornia highways and bridges in 1542,

PRIORITY FUNDAMENTALS

Many people seem to think the
“how' and **why'’ of priorities is a
deep mystery, The complexity of the
Nation’s economie structure does re-
quire many forms and procedures,
However the essentials for obtaining
priority ratings and the application
thereof in connection with roadwork
is relatively simple.

A priority order gives ome the right
to obtain delivery of goods in the
order of precedence such goods’ usage
bears to the Nation’s war and essen-
tial eivilian needs. Priovity prefer-
ence ratings range from AA, the
highest rating in order of urgeney, to
A-1, A2 ete., to A-10; then BB, B-1,
B-2, ete,

The A-1 group is further sub-
divided into A-l-a, A-1-b, to A-1-j
In other words, if yon have an A-1-e
rating you should theoretieally obtain
eqrlier delivery than someone with an
Al joran A2

The priorities system is founded on
the Congressional Act of Jume 28,
1940 as amended. Basically, it re-

quires manufacturers and suppliers
to aceept priority rated orders. Im
other words, purchase corders aceom-
panied by & certain priority rafing
must be folfilled before delivery is
made on lesser priovity ratings or on
nonpriority orders.

PRIORITY DEVELOPMENTS

Another basie requirement provides
that the holder of a priority certifi-
cate must not use it to obtain deliv-
ery earlier than needed or in quanti-
ties greater than required to eomplete
his project on schedule, Also a pri-
ority rating must not be used if
delivery can be obtained without
priority assistance.

Considerable change has been made
in Federal personnel and procedure
sinee priorities were established in
June, 1941, At present this fre-
mendous task iz administered by the
Division of Industry Operations, of
the War Produetion Board (WFPDB),
headed by Donald Nelson, Today the
materials of construction are affected
also by Federal price eontrols and
rationing as well as by priorities,

The Office of Price Administration
(OPA), headed by Leon Henderson,
controls prices and rationing. Broadly
speaking, the WPB, or Mr. Nelson, ad-
ministers the war economy while Mr,
Henderson, as dual head of the inde-
pendent OPA and WPB's Civilian
Supply Division, controls the eivilian
ELOTOTY.

The need for specialized priovity
knowledge was immediately recog-
nized by the California Division of
Highways. Early in June, 1941, en-
rineers were assigned under the di-
rection of R, H. Wilson, Office Engi-
neer, for this purpose. The division at
the same time began to plan the ad-
justments required in normal poliey in
preparation for a defense economy.,

Muech eredit must be given to the
Tnited States Public Roads Adminis-

tration for its efforts in establishing,
for all states, workable procedures for
obtaining prierity ratings for road-
work and the assignment of the rat-
ings for this work.

This division's first efforts were
made by telegram directly to the late
Office of Production Management
{OFPM). Later, telegraphic requests
were made through the Publie Roads
Administration which was able to as-
sist materially beeause of its knowl-
edoe of the road problem and throngh
its direet contact in Washington.

The next development was an OPM
letter of Angust 30, 1941, indicating
the priorities applicable to certain
types of highway construstion in ac-
eordance with Federal route classifi-
cations. The majority of priovity rat-
ing orders reeeived by the Division of
Highways were obtained under the
Aungust 30, 1941, procedure.

DEFENSE CERTIFICATION REQUIRED

The present system for highway
priorities requires certification that
the project is essential to National
Defense in order to obtain certain
specified ratings. Such certification
15 also a requirement today for Fad-
eral financial participation in a pro-
ject, Upon proper request, the local
office of the Publie Roads Adminis-
tration initiates defense certification
through contact with the Western De-
fense Command or the United States
Engineers Office.  Eveninally the
Hecretary of War or Navy certifies
the project.

After defense certification justify-
ing expenditure of Federal fands,
priority application is made. Where
wholly State financed projects are in-
volved, request for eerfification is
made of the PRA in conneection with
the priority applieation. The work-
ings of this procedure are indieated
by chart on the following page.



When the project iz certified and
after application, a priority rating is
assigned in accordance with the pro-
vigions of WPB Administrative Mam-
orandum No, 12 effective December
189th. Suoch certified projects are
termed ‘‘classified '’ projects, and the
following ratings will be assigned by
the WPE:

BATING CLABSIFICATIONS

(1) For access road projeets Certi-
fied as essential to Defense:

Access roads to| Priority corresponding
military, naval to rating of estab-
or defense man- lishment served ex-
ufacturing cept that highest rat-
plants. ing will be A-1-e,

(2) Certified projects for correction
of eritical deficiencies of the
Strategie Network of Highways
and such other projects as are
certified as essential to defense,

{a) All bridge tunnels, structures
and approaches other than

highway or railroad grade A-2
separations

(k) All other major construction
including grading, surfacing A4

and highway and railroad
separation structures

(e} Minor construction projects
including shoulder widening!

and minor drainage ﬂ_mg-j’ A-10

tures

All projecta that are not certified
are termed “‘unclassified’’ and the
rating 1s determined by the WPB,
based on the merits of the case in re-
lation te National Defense and Civil-
ian Welfare, Considering our expe-
rience to date on this latter type of
prajeet, it is assumed any rating
granted would be A-7 to A-10 and
then only where some conmection with
defense or civilian health and safety
is elearly demomstrated.

LIMITE HIGQHWAY PROJECTS

Thus it may be seen that priority
ratings will only be granted to those
road projects clearly necessary to
National Defense, or essential to the
public’s health and safety for obtain-
ing such ecritical materials that can
not be eliminated by substitution,

This statement may be also used as
a summary of poliey governing high-
way, road or street construetion
where priority assistanee iz needed,
The net effect is a limitation of major
construetion to the access roads and
stratesic network,
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MONTHLY REFORTS
UF EXTENSIONS

The following outline indicates in
a general way the information re-
quired for priority applieation. The
same data 15 also nsed to obtain the
defense certification referred to above.

A. PRESENT NECEBSITY OF FPRO-
POSED WORK
(1) Deseription of Work
Proposed type of work, costs
and complete description of pro-
ject.
(27 DESCRIPTION OF EXISTING
HIGHWAY OR STRUCTURE
Complete factual data on
physical characteristics to indi-
cate the specific hazard or defi-
ciency to be eliminated.
{3} TRAFFIC SERVICE
A clear and completa presenta-
tian of traffic conditions for
which existing facilities are in-
adequate. To include statistics
an traffic accidents, etc.

B. NECESSITY FOR CRITICAL MA.

TERIALS
To include an itemized list segre-
gated inte wvarious classes with

amounts of steel, non ferrous metals,
and other materials which will re-
guire priority assistance. This state-
ment must include a detailed state-
ment of reasons why such materials
ara required and why substitutes
can not be usad.

Unless sueh data are completely and
specifieally  presented, applieations

REQUESTS FOR PRIORITY
RATING EXTEMSIONS

1 SUB-SUPRLIER
— o g
ACCEPTARMCE  0OF
EXTENSION
BHD ] e
WOMTHLY REPORTE |
SUPPLIER |
l

J PRICRTTY RATING

STATE HEGHWAY

[Twol

1 Egeramante e

!

L

CONTRALTOR —‘

L

STATE HIGHWAY
Dlatrghs I kX1 [

(March 1942) California Highways and Public Works



An important factor in oblaining
priority econsiderntion = that of

ity application.

regulations prohibit the ex
tension of priority ratings to obtain
metal enlvert pipe, burlap for oom.
erete curing, metal goard rail or
guard rail cable, metal signs or rub.
ber joint material. In effect, the use

out priority ratings.
this restrietion will be extended to

ber senrcity has ereated a problem in
providing and operating the oars
needed for eonducting highway busi-
ness. At the present time there is no

maintenance and construetion equip-
ment are largely A-3 to A-10 ratimgs,
Such ratings are usually not sufficient
lnujnhtuin delivery of “;r?’h'"“lif!“
o t al any time. e are ad-
vilnrmtf:t entire factory productions
of eertain motor graders are turned
over to Army and Navy peeds. The
obvious eonclusion is that we will be
foreed to make even better use of our
available equipment.

While there are m;fr different
types of priority orders for various
ings generally provided for highway
and road work are of three kinds
First, there is the blanket project

The

o B0

i

558
EEE;

:

rating covering the material needs of
an entire projeet that might consist
of several contraets.

These priority orders are ealled
P-19-8 or P-19-a orders. P-10.0 orders
are issued for comtraet eonstruction
whereas the P-1%a orders are for
strietly day labor projects. There is
mlso the PD-1 ar PD-1A ecertificate
eovering a ific order of material
from a certain supplier. Another is
the Maintenance and Repair Order

;p;intnd application fm;:dn IE*lrlu'::-J:u,
en approved, are stam dlirectly
thereon with the priority rating as-
signed, Our instruetions are to nse
such a form of application for specifie
signal installations, grade erossing
protection work, for publiely owned
road equipment, and on construetion
projects involving only one or twe
eritical materials The PD.1 form is
being superseded by the PD.1A form
Just issned.

The use of the PD-1A priority
form simply involves transmission of
the certificate reeeived to the manu-
Facturer of the article purehased.

Extension of the P-19a or P-19.e
certifloates requires the eontractor to

Califorwia Highways and Public Works (March 1942)

supply copies of his purchase onder
to the State with the eontractor’s cer-
tification that sueh purchase order
complies with the usnal basie priority
restrictions. After cheeking and ecer-
tifieation of the contractor’s certified
purchase orders priority extension is
made to the supplier involved. The
supplier aceepts such priority exten-
sion on the forms supplied and may
in turn extend the rating to his sub-
suppliers. Chart No. 2 indicates the

steps in extending priority
arders.

= ’le l!-.mtm.unr and Repair Order
-100 is partienlarly si in appli-
eation. When the p::t. r::ﬂr
ing priority assistance complies with
the restrictions of the P-100 order the
following rating statement is placed
on the order and signed by the
responsible offeinl ;

" Material for Maintenance, Repair
or Operating Suppliers, under Pref-
erence Rating Order P-100 with the
terms of which | am familiar,"

With eertain restrictions, the P-100

lap for highway nse,

It may be seen then the trend in
priorities is toward tightening of the
loopholes in the system to prevent the
unjustified use of needed war mate-
rials

While prioritiess may be a continn-
ous souree of irritation o the pom-
stroetor or designer, we must realize
it or a similar system is necessary in
order to provide for distribution to
mpmm needs.  As the war situa-

changes we may expect corre-
sponding changes in priority regula.

tions.

[Three]
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Portion of railroad bridge span damaged by February break of Feather River leves in Raclamation District 503

Feather River Flood Did $2,086,000 Damage

toe Valley early in Febroary

caunsed peak flows in the Sacra-
mento Hiver which exceeded at some
points the all-time high peak of record
set during the February-Maroh storm
of 1940,

When the extent of the storm made
it apparent that extremely high stages
wotld be reached on the rivers in the
valley, State Director of Publie
Works Frank W. Clark ordered that
all possible measures be taken to pro-
tect the flood control works under
State operation. In addition tele-
grams were sent to 31 reclpmation
distriets in the flood path informing
them of the dangerous stages of the
rivers and requesting the districts to
maintain  patrols on  all levees
Emergency patrol crews were placed
in all portions of the Sacramento
River Flood Control Projeet under
the jurisdietion of the State and ad-

I i'1 LOOD waters in the Sacramen-

[Four]

ditional erews were ordered into the
field to ecombat wave wash and
strengthen those portions of the
levees which appeared to be weak-
ening.

In spite of the extremely high
peaks reached along the Saeramento
River, the Flood Control Projeet suc-
cessfully earried these flows at all
points where levees had been bronght
up to grade and standard. One seri-
ous breal oceurred near the junction
of the Feather River flood channel and
the Butter By-pass in the north leves
of the Feather River protecting Ree-
lamation Distriet 803 which had not
beem rebuilt to standards recom-
mended by the United States Army
Engineer Corps for that portion of
the project,

DANGER FOREBEEN

State Engineer Edward Hyatt, in
a letter to Reclamation Distriet 803
on January 9, 1942, pointed out that

the levee was in a dangerous eondition
and advised the district that repairs
shonld be made immediately.

A small amount of repair work was
ordered by the district and a patrol
maintained as the Feather River ap-
proached flood stage, but on the
morning of February 8th a break
oeeurred im the levee near the point
where the Southern Pacifie Railroad
line from Enights Landing to Yuoba
City erossed the levee,

The break quickly widened to a
breagh 160 feet wide through which
a large volume of water was pouring
into Reclamation Distriet 803, Emer-
geney erews under the direction of
the State Engineer were immediately
put to work reinforeing the baek levee
of the distriet, not with any hope of
stopping the flood waters, but to give
farmers m adjoining Reclamation
Distriet 8§23 and Levee Distriet No. 1,
an opportunity to move out live stock
and farm equipment before their

(Mareb 1342) California Highways and Public Works



places were inundated. The flood was
held here for five hours,

When the flood waters topped the
low back levee of Distriet 803, the
pmergency erews withdrew fo  the
back levee of Reclamation Distriet
B23. Here again the waters were
checked for an additional seven hours,

By reason of this delaying action on
the part of the emergency erews, vir-
tually all of the 6,000 head of live
gtock in the area were saved, and in
addition to moving farm equipment
out ahead of the flood waters, many
farmers moved their household fur-
niture as well,

Approximately 1,500 persons were
evaenated from the area without loss
of life,

Before the Aood waters abated some
32,000 neres of highly developed and
comparatively densely settled farm
lands in Buotter County wers nun-
dated. At the request of the State
Engineer Sutter County officials
made a preliminary survey of the
flooded area and estimated the possi-
ble property and erop damage at
$2,086,000,

County estimates were: Farm im-
provements, $300,000; farm equip-

ment (largely dehydrators, and other
heavy equipment that could not be
moved), $50,000; railroads, $104,000;

frs BREAK a
il &.o.00 5

Sketch map of flooded area
crop damage, $1,260,000; other tree

crops, $240,000; miscellaneous crops
and forage, $100,000,

In addition various portions of the
Bacramento River Flood Oontrol

Project works sustained damages
estimated at $260,000.

As soon as the extent of the flood
was determined the State Engineer
eonferred with Colonel W, T. Han-
num, Colonel R. €. Hunter and
Henry Rich of the 1. 8. Engineer
Corps to lay plans for eclosing the
breach and draining the inundated
area. Ten days after the break oe-
curred equipment was being moved
in to begin closing the break. J. R.
Morton, of the Marysville office of
the T, 5. Army Engineer Corps, is in
charge of the work.

Less than a week later two-thirds
of the break, which had widened to
360 feet, was temporarily closed.
The remainder was left open For
draining the area, but will be closed
immediately if a seeond storm should
eause 4 rise in the Feather River or
Butter By-pass,

Both No. 1 and No. 2 pumping
plants, which are operated by the
State for drainage in the area, were
in the path of the flood and put out
of eommission, By Mareh 1st, how-
ever, the water had drained from
the area to a point where Pumping
Plant No. 2 could be operated again.

(Contlnued on page 14)

Break in Feather River leves of Reclamation District 803, Sutter County, that flooded 32,000 acres of farm lands

California Highways and Public Works (March 1942)
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Designing Foundation Courses For
Hishway Pavements and Surfaces

By FRED J. GRUMM, Engineer of Surveys and Plans

The following article is a summary of the principal features of an article bearing the same title which appeared
in the November, 1041, issue of this magazine, with additional information intended to supply the answer to many

requests for more detail,

been nundertaken by many univer-

gities, Htate highway depart-
ments, and other engineering agencies
to determine the propertiez of wari-
ous soils and soil and gravel combina-
tions as support for pavements of
various types in order to provide a
rational basis for economical highway
design,

Choiee of a pavement must rest
largely on two important factors: the
number and magnitnde of loads to
which it will be subjected and the
quality of materials economically
available for its support, Tf founda.
tion materials are poor, and moderate
to heavy loads are indieated, the pave-
ment itself may be of a type having
congiderable structural or ‘‘beam’
strength, thus reducing the unit
stresses transmitted to the subgrade
within the limits preseribed for that
material. On the other hand, if the
surfaee required is for light to moder-
ate loads and materials with hizh sup-
porting qualities are available for the
foundation, it will probably be found
that the most economical design con-
sista of a flexible type surfacing. This
latter type has no beam strength and
little, if any, greater load spreading
characteristies that an equal thickness
of well graded erushed rock or gravel
and should, therefore, be supported
by a “ballast’ or base course of suffi-
cient thickness and high enongh bear-
ing value to withstand the unit
stresses to which it will be subjected.

IKTENHI%’E investigations have

S0IL INVESTIGATIONB

The Materials and Research De-
partment of the California Division
of Highways, under the direction of
T, E. Stanton, Materials and Research
Engineer, has for many years studied
the problem of determining the quali-

[Six]
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ties of soils for use as foundations in
highway constrocetion, Tests are made
for field moisture equivalent, lineal
shrinkage, cementing wvalue, bearing
value, swell (expansion), and relative
compaction. ITn some mstanees chem-
ical tests are also made to detect the
presence of injurious salts such as
alkalies, Disenssions of these investi-
gations may be found in an artiele
YHighway Soil Studies' by Mr,
BHtanton, which appeared in the June,
1938, issne of this magazine, and a
paper by O. J. Porter, Senior Engi-
neer in the Materials and Research
Department, who is largely responsi-
ble for the development of our bear-
ing valne tests, titled *‘The Prepara-
tion of Bobgrades, ™ which appeared
in the Proceedings of the Eighteenth
Annual Meeting of the Highway Re-

gsearch Board, Part 11, December,
1938,

Experience and observation have
shown that the bearing value and ex-
pansion tests are of primary signifi-
cance in determining the qualities of
a soil proposed for use in a pavement
foundation. These tests are related,
and, while modified from time to time,
are performed in general as follows:

The sample reeeived from the field
is sealped to retain only the material
passing a sieve with J-inch sguare
openings, A test sample consisting
of about 5,000 grams of well graded
material or about 4,000 grams of fine
material, such as sand, 1s prepared by
separating into three sizes: 1. Mate-
rial passing a No. 4 sieve; 2, Material
passing a #-inch sieve and retained
on a No, 4 sieve; and 3. Material pass-
ing a §-inch gieve and vetained on a
§-inch sieve. Whenever possible the
material is tested with the grading
exactly as received from the field
When oversize particles prevent test-
ing by this method, the representative
grading is maintained by compensat-
ing for the amount of material re-
tained on the §-inch sieve by increas-
ing the amounts of the two sizes re-
tained on a No, 4 gieve in about equal
proportions, keeping the amount of
material passing a No. 4 sieve con-
stant. This method in practically all
cases represents the poorest condition
to be encountered in the field, as the
presence of larger particles would in-
crease the bearing value,

MAXITMUM COMPACTION

The prepared test sample is mixed
with snfficient water to obtain maxi-
mum eompaction. This involves sev-
eral trials with varying moisture
content to establish a surve, ays shown
in Figure 2. When many fests are

(March 1942) California Highways and Public Works



being made, an experienced operntor
can detoermine the proper amount of
moisture for satisfactory results with.-
out taking the time for numerous
trials,

The test sample is then placed in a
evlindrieal bronze mold, 8 inches in
height and 6 inches in diameter,
equipped with a base plate of the same
materinl which ean be fastenad on
either end of the mold by frietion
lugs, and consolidated by applying o
loadd of 2,000 pounds per square inch
with a hydranlie jack illustrated by
type ‘A" in Figure 1.

After consolidation, the height of
the compacted materinl is measured,
and then a piston with a cross-sec.
tional area of three square inches, in
the hydraulic jack illustrated by type
“B" in Figure 1, is set on top of the
compiacted specimen, the Ames dial
is set at 00 inches, and a load ap-
plied to prodiuce a penetration of 0.05
inches per minute. The loads required
to cnse stceeed ing penet rations of 0.1
inch, 0.2 inch, 0.3 ineh, 0.4 ineh and
0.5 ineh are recorded. When this is
finished, the top ineh or two of the
material is disturbed, and the base
plate is placed on the opposite end of
the mold with filter paper placed be-
tween base plate and mold. The ma-
terinl is then recompacted with a load
af 2,000 pounds per square inch, and
the height measured, A filter paper
is then placed on top of the specimen
and a perforated bronze plate about
{-ineh in thickness and about 5}-inches
in diameter is placed over this. The
distanee from the top of the mold to
the perforated plate 1s measured with
a depth gauge graduated to 0.01-inch
intervals. The specimen is then placed
in' a tank of water to soak, with a
bronze weight of 10 pounds placed on
top of the perforated plate. The height
af the material is measared every day
up to a maximum of four days, and
when the swell eceases the sample is
again placed in the hydraulie jack
and tested for bearing value.

The hydranlic jacks deseribed
above are for use in making tests in
the various districts, Final resualts,
especinlly on eritical materials, sueh
s selected base and imported borrow
materinls, are based on tests made
with a specially designed bearing
value machine, making the same type
of test with greater refinement, in the
Headquarters Laboratory in Sacra.
mento, Tests in District VII are
made in a similar machine in Los
Angeles,

Figure 1—Hydraulic jacks compression testing assemblies. A—Faor consolidating soil
sample. B—For bearing test

BEARING VALUES

The bearing values are listed in
percent of a standard load which has
been determined from our experience,
The standard loads are as follows

Londs in pounds per square inch

Penetration Scaked Unsoaked
0.1 inch . ----3,000 1,000
02inch 25800 1,500
D8iooh oo e 3,400 1,800
Odineh .. _______ 3,800 2,300
05inch . 4300 2,600

We have found that the bearing
value at 0.1-inch penstration, eom-
pacted and sosked, is probably the
most relinble indieation of the quality
of the soil. This must not be taken
to mean, however, that carefnl study

California Highways and Public Works (March 1942)

shonld not be made of all the char-
seteristies of the seil sample, inelud-
ing the bearing values at all pene-
frations, both soaked and unsoaked,
in order to make a proper evalnation
of the qualities of the material. On
the basis of bearing values at 0.1-inch
penetration, compacted and soaked,
we have prepared a chart of desirable
total thickness of base and surfacing
over soils of varions bearing values,
ghown in Figure 3,

FACTORE IN DESION

At the present time we are striving
to attain the following standards in
subgrade construetion :

Portland ecement conerete pave-
ment ;: subgrade consisting of a mini-
mum depth of one foot of material
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with & minimum bearing value of
20 per cent at 0.1-inch penetration,
eompacted and soaked, and swell less
than 3 per eent.

(Cement treated base: subgrade con-
sisting of a minimum depth of one
foot of material with a minimum
bearing value of 20 per cent at all
penetrations, compacted and soaked,
and swell less than 3 per eent.

Asphalt conerete : subgrade eonsist-
ing of a minimum depth of one foot
of material with a minimum bearing
value of 30 per eent (preferably 50
per cent) at 0.1-inch penetration, com.
pacted and soaked, and swell less than
3 per cent.

Bituminous surfacings: subgrade
to be from 6 inches to 24 inches in
depth, dependont on underlying soils,
elimate and traffie, the top 6 inches to
be eomposed of materinl with a mini-
mum bearing valus of B0 per eent at
0.1-inch penetration, compacted and
goaked, with swell less than 3 per
ecent. Approximate depths of sue-
ceeding blankets of lower quality ma-
terials may be secured from the ehart,

LOAD DATA

The other very important factor in
design is the determination of the
number and magnitude of loads to
which the pavement will be subjected,
To use this information intelligently,
we must equate the loads to a chosen
standard. For example, we have all
seen roads which have given many
yvears of serviee under large volumes
of light traffie fail almost instantane-
ously when, for some reason, continu-
ous heavy truck traffic is routed over
them.

Our adoption of a standard wheel
load and “*weighted '’ figures to apply
to other loads in order to secure the
total number of equivalent repetitions
of the standard load is based on stud-
ies of the behavior of portland eement
concrete pavement under load stress;
studies of the work of Dean . M.
Westergaard, who is responsible for
developing the first rationalized ana-
Iytical theory of stress calenlation for
portland eement conerete pavement,
and a later book, ‘‘Reinforeed Con-
erete Pavements,”' by Royall D. Brad-
bury, of the Wire Reinforcement
Imstitute, published in 1938. A table
on page 60 of the latter book, based
largely on investigations of the Tlli-
nois Division of Highways, is referred
to later ::] ourl;ﬂethndu of determin-
i ivalent repetitions.
mg'l'hag“buu' of all prnp:ltiuul dala, is,
of course, the actual econnting and
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Figure 3—Showing relation between subgrade bearing value and total thickness of

base and

weighing of vehicles on the highway,
These data have been accumulated by
our Highway Planning Survey con-
dueted in eooperation with the Publie
Roads Administration.

With these traffic data in hand,
varions highway surfacings have been
observed and studied in the field and
their behavior and eondition eorre-
lated with the data. Credit for much
of the study and information seenred
therefrom is due to A. M. Nash, until
recently Assistant Engineer of Sur-
veys and Plans, and now Assistant
District Engineer of District IV in
San Franeciseo,

Probably the best explanalion of
the method of eomputation used is an
example, which is shown in Figure 4.

Table 1 shows the method of eom-
piling and computing traffie data and
equivalent wheel load repetitions.

Table 2 is copied from a page of the
traffle data tabulation prepared by
our Highway Plunning Sorvey, and
ghows average doily traffic both from
the standpoint of folal fraffic as well
as truck or commercial traffic. These
data are developed each year from

surfacing

our annual State-wide 16-hour (6 nan,
to 10 p.m.) traffie counts taken for
two days in each July (o Bunday and
a Monday). These annnal {raffie
counts are analyzed and proper equat-
ing factors applied to convert them to
24-hour daily average traffic, which is
the fipure shown in the tabulation.
The proper factors for each seetion
have been developed from data acen-
mulated at automatie recorder sta-
tions, continuous count stations, spe-
cial eount stations, ete. These are
eonstantly being verified and ex-
tended.

Table 3 represents a page from the
tabulation prepared by the Highway
Planning Survey of the results of its
State-wide study of the {ype, charae-
ter and weight, and relative distribu-
tion, of the commercial inerement of
traffic using the State highways
Some 106 stations were established at
strategic loeations throughout the
State, ot cach of which a representa-
tive eross-section of commercial traffie
was sampled to form the basis of the
data shown in Table 4 The data

{Continued on page 20)
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FIGURE 4

ROAD VI-KER-4.E
Loadometer Btation L-62

Limita: S8outh of Famoso____

Average dally trafle (1040) oo -— Ba28

Average daily commercial traffle 1040._.._ e 1442} Avernge=2183
Est. average daily commercial traffic 1360 2354

2163 x 2365 x 10 x 2.88==22,737,456 axle loads In 10 years

DISTRIBUTION OF AXLE WEIGHTS AT
LOADOMETER S8TATIONS
Station No. 62. Location, Famoso
'Dfrlr.tinn.. 5. on Rt. 4. Total Outfits, 450

i S b — Total
Whenl Load Groups Asle weight, It i I = > A |_I= 5 | z eont
1. 4500-5600 10.719—2,435,1838 x 1= Z.4B5,183 Y pooyiiioian
Z. GE00-GG600 _ 9.619%=2 185,070 x 2= 4,370,140 Ll e i
3. 6800-T800 _ L 11089(—3719,400 % 4—10,877,800 |, & fo0 pouna || o s 100 | | | | |
L e e s e B Y
5 8500 _____ A= 074 ¥ 16=1Z308, 5 | :
6. 5600 and over. 0.91%— 208011 x $9— 6,681,163,/ [0 10 years el i | | | 3 | ] —Aar] 4
n00- 2,900 1 4 2 130 0.
Tutal estimated equivalent 50008 wheel loads in 10 years._ 47,682.615 || oo 2o | m| @] u| ¢ - ast g TR
Dusign repetitions {(traffic in one direction) - eee - 38,811,809 000~ 3,560 138 a7 | H}! 10 | i 3 HE 18,40
Emﬁm Loadometer station at Junction of Routes 4 and 33 at 000 4,990 [ m w17 U i 3 1% 843
TABLE- S0 5,59 | ®| @ wa| o s 3 us 1.9
RURAL STATE HIGHWAY SYSTEM Gow-s8e | | m| W &| @ 1 | B A
TOTAL AVERAGE DAILY TRAFFIC AND AVERAGE 7,000~ 7.008 | s 36| ‘1w 5 a1 1 7| &.08
DAILY TRUCK TRAFFIC e —~ |
1040 B0 &899 u| =n i 10 I ) e
Fioads are arranged In erder by County, Route and Section h M- 9,040 | wW) w n B ] 1| 6| &3
Total Average Trucks, 10,000-10, 060 I M I i| 1 8 54
aUerage daily percent of — ! | . S R i
doil trok Avard g RIS KT 3 w| w| \| & 6| 01 4.05
County Route Bection trafie trafic daily trafic —_— e e e | —
INY 128 A £ 13 14 12,000-12,000 I | 95| ®f w| 0| & 8 5
KER 4 A 6124 T131 18 13,000-18,000 | w0 w| | 7| 4 M 549
B G110 1222 20 P = b e——
c B563 1914 29 14,000 14008 i o2 w| un| s I
D TREG 15617 18 e e e t —_
E E629 1442 BT — || 1n000-1aAM i 5| 1| & 3 51 am
b 5876 1418 54 : T | 1
a 1272 1761 a1 owhew | | ) | | 3 o AN
EER 23 A 1588 823 {; 11.mu-:r.gnnd_"__| | m| & @ ] _n 1w
1
c T4T 156 21 s i o om 3f. i ¥ ol
1
TABLE 2 180m-0 _ I ! g um
== 30,000 neel over i i | i T
GROSS WEIGHT DISTRIBUTION OF COMMERCIAL OUTFITS Totsla T im0 | s | =6 i || 73| 43| 1 1,50 10008
Leadometer Station Mo, B2 o 5 —_—
5 g win. axle we m
Locatlon, Famoso-Junction Routes 4 and 33 100 [be. 2080 | 48111 Iﬂm 1941 | T8 | 4350 BO 128,148
Driraetion and route Norih on § Bowth on § Weat om 83 -
Groas weight of Number Percent Number Percent Numbsr Per cent Avgasle wiin 1001he| 4 Be | o | 10 ' LU ] 0 6ITH
oyt in pounds Cumulative Cumatlafive Cumulative 1 I —
Under 10,000 __ 233 37.5 178 20.1 141 46.3
" D00 ___ BEE 60,0 azd 54.8 204 65,8 TABLESS
;R Mo oW om B .
g 000 - : . : Induced P t  Repotitio Actual Hquivalent ti-
" 60,800 .- B&d ED.E ] %!,ﬁ 267 814 :Mﬁ: a?rr:;:ir._ ﬁa’fm“&" ra':'.lﬂl- mfﬂ.' per yeor Bb:z'd
. EE'ERE"" Egg EE; EEE Ei; gg% :EE {1b, per af m’l‘:h to couse tions on stress ufi::i b
" 80,000 618 99,5 582 98,5 291 8.7 s e THREES  Cheraey e
L BO,000____ 619 100.0 i1 100.0 29z 1a0.a |'3“ 54.8 340,000 ] E00
a o o 31850 25,566 17,8540 260,000
e = " - ¥ —_ e
Average axle Ljile B5.6 135,000 E50 860 x Joeoae= LA6T
welght - oo 7,138 2,178 6,133 E $60,000
Ratio | 435 5.0 55,000 L] 800 x Sootore— 3,273
Aver. gToss wt, g{ S it
Aver, axle wt. t 360,000 __
T UG 258 <—@& 252 g 454 o 22,008 s 50X o oM
¥ ]
L wl 472 53,0 11,000 400 400 :%: 13,091
AMALYS|S BASED ON SPRING-SUMMER STRESSES
Induced Lisa 6.2 5,000 260 350 x %—: 25,200
ﬂﬂu‘a quvr:kﬂ.t Equivalent repetitions Multiplier Califoriin !
i’;:“ wheel divided by oohiial  of previous adopted
Toad in pownds repetitions Rgure factara 813 41.3 Infinits 600 0
{1] {2) (3) (4) (6 o | 23 44.4 Infinite 560 1}
fo0n glase iTo Infinite 500 o
356 6,000 —iip = 3 1 £ ha71 49.5 Infinite 45 a
1487 kg8t E
418 8,000 —5rp = R8T 2 " 5 |ase 518 520,000 400 400 “%: 271
8478 o 2 160,000
435 7,000 fog = G40 oo 4 106 54.3 220,000 260 350 X 555 o= ]
454 8,600 MLl 15.652 3 Total— 51,525
ik 360,000
13081 2051 Crack expectancy—=——7'-30-==T years
P14 8,600 e = itaes 14 ;
2900 The above table is copled from page 60 of "REINFORCED CON-
26200 CRETE PAVEMENTS," by Royall D. Bradbury, published by the
489 10,000 ~5Eg — L0 82 WIRE REINFORCEMENT INSTITUTE in 1538,
TABLE 6 TABLE &
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Santa Barbara

Improvemer
By L. H. GIBSC

FJ YHE completion of two major
-["_[1.7- yJects on the Coast Highway
marks another milestone in the
progressive improvement of this road
in Santa Barbara County. The two
projects are located along the oeean
shore hetween Teenlote Creek and Las
Varas Creek and between Orella and
I mile west of Canada del Refumio,

This reconstruction consisted of
three separate contracts and was
started in Angust, 1940, when a eon-
tract was awnrded to Basich Brothers
of Torranee for grading and sorfac-
ing the seetion between Tecolote Creek
and Lons Varns Creek, a length of 3.4
miiles,

In September, 1940, & contract was
awnrded to Carl Hallin for the con-
stroetion of a new reinforeed conerete
girder bridge across Dos Pueblos
Ureck within the limits of the road
contraet, A third econlract was
awarded in October, 1940, to Basich
Brothers for the grading and surfae-
ing between Orella and 1 mile west of
Canads del Refugio, a length of 2
miles

Traffie using this route has varied
from an average of 2,000 cars per day
in the winter months to 6,000 in the
summer, with particularly heavy com-
eentrations on Sundays and holidays
as recreationists songht the beach
areas. For this volume of traffic the
alignment, grade and surface on bath
of these sections were comsiderably
substandard.

The designs for the new sections
were made to eliminate these obsolete
features. Comparative tabulation be-
tween the old and new seetions of
highways elearly indicates the im-
provements efferted by the recon-
stenetion

Graila tz Oee
Totzistr Creek Mile West
o Las Varss Camada ded
Craek Refugin
o' New L1 Mew
Tainl number of
e . B 4 10 4
Tolal curvalurs L4§* L - o m-
WMinlmum Fadivs JSHfL SO00M.  TOOfL LOOO ML
Maximum Grode.. 6.5% 51% 5.8% 15%
— Tr““l non X ft 5
Befors pictures of danger points on highway that ealled for widening, realignment Ml:ubm::n‘h;.fmm L la0gf. 330 :
or replacemaent shull  dintames MO 900M  3SOM. 4TS IL
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County
ts Completed

N, District Engineer

In the desizn of the seetion between
Tecolote Creek and Las Varas Creck
the new standuards of construction are
those for a high type of two-lane
thoroughfare, On the Orella portion
of the route, however, the road at
Canudn del Refugio was restricted
boetween the loeation of the railroad
on the ocean side and the rapidly
riging hills on the north.

-LANE MOVE EXPEDIENT BRALLLRL 1100 P

'l.i.r.lvl"""ll.lh

ML RS

The cost of the necessary heavs
grading for construoction to similar
standards of enrvature required for
modern two-lane highway was such
that it was found more expedient to
somewhat reduce the standards of
alienment and eonstruet the road as
a four-lane divided highway

:\'-H]] I'HIHHTEHI'.'- Li'l'rﬁ'l:lﬁhr'rlb: b-uTll af
these sections are poor amd a one-foot
blanket of imported borrow was
placed over the full width of the road-
bed to insure a suitable foundation
A base course six inches in thickness
was construeted of eement treated
aggregate,

The surface placed on top of this
base consists of a plant-mixed surfac-
ing three inches in thickness, Cu the
two-lane sections the roadbed was
graded to n width of 36 feet with a
cement treated base being 24 feel in
width and the surfacine 22 feot in
width.

On the four-lane portions the road-
bed was graded 64 feet in width and
the ecement treated base was econ-
structed 50 feet iIm width, with the
surfacing 5 feet in width The
shoulders and gutter or dike were
surfaced with plant-mix surfacing on
both projects.

DRAINAGE ETHRUCTURES INFTALLED

The work in the construetion of the
gection between Tecolote Creek and
Las Varas Creek involved 381,000

| ecobic yards of roadway excavation,
85,000 eubic wyards of imported
borrow, 13,000 tons of cement treated After pictures of Improvements that remedied bad traffic conditions shown
(Continued on page 16) on adjoining page
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Problems Of Highway Maintenance
Arising Out OF The War Emergency

By W. A. SMITH, Assistant Maintenance Engineer

ROBLEMS faced by the Divi-
sion of Highways organization
in maintenanece of the State
highways during the war were dis-
eussed by the Maintenanee Engineers
from all distriets in the State at Sac-
ramento on Februnary 24th and 25th.

Mr. Franz R, Bachse, Assistant Di-
rector of Public Works, Mr. G. T.
MeCoy, Assistant State Highway
Engineer and Mr, Robert E, Reed,
Attorney of the Division of Contracts
and Rights of Way, presented the
general view of these problems. In
addition to maintenance work, mat-
ters relating to personnel, accounting,
equipment and safety and iraffie
were taken up and disenssed at length
with the heads of the respective de-
partments. The meeting was con-
dueted by Mr. T. H. Dennis, Mainte-
nance Engineer,

The effect of the rationing of tires
and antomobiles on California’s in-
come from the gasoline tax was dis-
ecussed and it was pointed out that
the Division of Highways is going to
have less money with whieh to carry
on normal work and the Maintenance
Department is going to feel the im-
pact from reduced revenues It is
certain as fime goes on, the engineers
were told, you will find an inereased
problem in maintaining roads orig-
inally built for light normal traffie
which now are required to earry
heavy military traffic,

The effect of curtailment of traffie
on highway revenues will become ap-
parent beginning with the April eol-
leetions. This is due to the lag of two
months between levy and colleetion,
It is impossible to make a firm esti-
mate as to probable decrease in reve-
nne,

Several factors affecting the high-
way maintenance work were brought
out daring the conference. The more
gerions of these matters are as follows:

1, Aceelerated damage to highway
surfaces due to general inereage in
hauling is already apparent,

[ Twelve]

2. A further increase in bus and
truek traffic must be anticipated along
with the deeline in passenger car
traffic as the war effort intensifies.
This is the portion of the trafiic which
most seriously damages the road sur-
fapes,

3. Limiting of reconstruetion of
highway surfaces; first, by reduetion
in revenue available for the purpose;
and, second, effeet of Federal regula-
tions limiting priovities for secnring
materials and equipment to projects
which are either on access highways
or on the strategie network,

4. Evidence that damage to the
surfaces on nonstrategie hichways is
as great as on the strategie highways,
This is especially serious as the mili-
tary and defense work forees will
necessarily use these roads without
regard fo their condition and withont
eonsidering the faet that funds for
eonstruction will be limited or not
available, Hstimates of damage to
highway surfaces by defense hanling
in recent months shows a total of
over #1,600,000 is required for ade-
mquate restoration. OFf this amount
some G4 per eent is required on non-
straterie hichways,

B, Difficulties in seeuring materials
and in conneetion with keeping up
equipment and the organization are
foreseen.  Maintenance of highways
involves econsiderable quantities of
materials, Seeuring these materials
in the face of military needs for sur-
facing airports and for other defense
projects is increasingly diffieult. This
same sitnation applies in regard to
equipment. In the past the division
has rented privately owned trucks,
power shovels, tractors and similar
heavy equipment in  considerable
amounts each year to work on slide
removals and surface repair work.
This equipment is now working full
time on defense projects and there is
no assurance it will be available as in
the past. The maintenance forees
must therefore rely on use of State-
owned equipment, Replacement of

worn out equipment is uncertain and
even the securing of replacement
parts will invelve delays.

Most of the men in the organization
are experienced along enginecring,
mechanical or operating lines. When
not ealled into the armed forees many
of them are tempted to consider em-
plovment either with contractors or
defense plants. The State serviee can
not compete with private indostry in
rates of pay or the opportunity for
making extra money by overtime
work., TIn some cases there is a feeling,
algn, that it is more patriotie to en-
gage in such work but proper mainte-
nance of the State hishways is essen-
tial work both from the publie and
military viewpoint.

8. Reconstruction of surfaces on
State highways has not kept pace with
traffic demands or normal deteriora-
tion. The demands on State highway
funds have heen great especially
sinee 1933 when the mileage in the
svstem was practically donbled with-
out extra allowance for finaneing,
Restoration of surfacing has not kept
pace with the deterioration resulting
from use and weathering nor with
obsoleseence,

Reports of actunal failures at many
points and signs of impending fail-
ures at other locations were cited as
evidenee of this sitnation. Diseussion
emphasized that a program of restora-
tion and strengthening the surface on
at least 300 miles of the system should
be undertaken this year in order to
adequately serve traffie during and
for a period immediately following
the emergency. The financing of such
& program is outside the scope of
maintenanes,

7. Posgibilities of reduetion in
highway maintenance work : The con-
ference devoted considerable time to
diseussion of this subjeet, Reduetion
in expenditures may be brought about
either by elimination of certain fune-
tions or by lowering the standard of
work. These measures may be ap-
plied either to a portion of the
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Group of Maintenance Department exseutives of the sleven highway districts who attended Sacraments mesting to consider
soconomy measures necessitated by war situation—Front row: H. B. La Forge, H. 8. Comly, C. E. Bovey, T. H. Dennis, W. A, Smith,
G. F. Hellesoe, J. E, Stanton. Second row: Thos Eastman, H. L. Cosper, E. E. Evers, C. F. Woadin. R. H. Stalnaker, W. L. Fahey,
Third row: A. B. Millard, N. R. Bangert, R. D. Kinsey, J. M. Hodges, J. C. Womack,

F. L. Meyear, E. 8. Whitaker, E. M. Cameron.

C. E. Thompson; P. L. Fite.

highway system or uniformly to the
system a8 a whole. As an offset
against any savings which might thus
be made, it was pointed out that there
are inereased expenditures inherent in
the war emergency.

For example over $100,000 of the
funds allocated for maintenance pur-
poses have been expended since De-
cember 7, 1941, to pay wages of
guards at important bridges, at sta-
tions where wvaluable equipment is
stored and at powder magazines,
This expenditure has been necessary
to reduce the possibility of damage
or destruction through sabotage
which might cloge an important high-
way.

Delays in delivery of material, lost
time in waiting on repair of equip
ment and changes in the personnel
are all matters which ecan not be
avolded and vet canse added expensa
in a time of emergency.

Woark which can best be eliminated
wonld, at first glance, inelude items

of improved service such as reduetion
in traffic striping, highway lighting,
weed eradieation, spraying and burn-
ing roadside vegetation to reduece fire
hazard, eare of trees and shrubbery,
snow removal, sanding iey pavement
and placing nonskid surfacing,

[tems of this kind represent some
12 per cent of the total amount bndg-
eted for maintenance purposes. The
work is of unguestionable publie bene-
fit but only a small part is essential
to preservation of the highways.

Major expenditures in the improved
service class inelude traffie striping
and snow removal. The program for
traffic striping is being reviewed with
the thought of reducing the width of
strips, limiting the work to only the
most important routes and lowering
requirements as to wvisibility of the
stripe, It is estimated annuoal ex-
penditures for the work might be
reduced $100,000 by applying such
measures

The program for snow removal may
be reduced by eliminating work on

California Highways and Public Works (March 1942)

strictly recreational routes and spring
work on roads which are elosed dur-
ing the winter,

Consideration will be given to elim-
ination of the program of spraying
and burning roadside vegetation in
selected arens next season.  This latier
progream, while of no direct benefit to
the highways, is important in redue-
tion of fire haxzard on adjoining prop-
erty and has received general support
from agricultural and lumbering in-
terests in the past.

It should be kept in mind that pro-
grams such as traffle striping and
highway lighting were undertaken
solely to reduce hazard. Elimination of
serviee at one point or in favor of re-
tention of some other serviee must
answer the test of necessity.

The eare of roadsides normally re-
quires over 30 per cent of the funds
used for highway maintenance, For
the 1940-41 season §1,108,800 wis ex-
pended. Of this total $2,528 800 or
B0 per cent was required for slide re-
moval and storm damage repair. Such

{Contlnued on paga 175

| Thirteen]



Grading Completed For Widening Grapevine

Grade From 3 to 4 Lane Hig_hway

By E. T. SCOTT, District Engineer

HE first step in the elimination

I of one of the State’s most haz-
ardeus stretehes of highway has

been completed. Griffith Company of
Los Angeles have finished prading
operations for the widening of Grape-
vine Grade on U. 5. 99 from a three-
lane to a four-lane divided highway.
Work just completed was along a
portion of the Ridge Route in Kern
Connty from Old Fort Tejon north-
erly and down hill on a continuous

vehicles traveling at a high rate of
speed overtake the slow moving trucks.

If the trnck iz observed soon
encugh and if the center lane of the
three-lane pavement is uot oceupied
by vehicles moving in the opposite di-
rection, nothing happens. Unforin-
nately conditions have not always
been right, and the result has been
that this 6-mile stretch of eontinuous
6 per cent grade down the hill has
taken an annnal toll for the past few

Proposed Fill o serve
os buttress for proposed

Granitic

Proposed Borrow
Pit to moke Buttress
Fill

Concrete Lined Channel

highway I.ul'dming

Proposed =

N

iy

Outside Pavement
Lane Cracked and

Settled A7/

Proposed Slope
Flattening

24" Perforated Metal Pipa

has been stabilized. The stabilization
vonsisted of two operations. The in-
terception and draining of water from
the hillside above the highway and
the buttressing of the highway em-
hankment by filling the canvon below
the highway.

At varions places along the hillside
numerons holes were drilled by hy-
draugers., Starting at a point two or
three feet above the highway gutter
grade, the holes were drilled from

Surface Water
Enters Porous S'I'ratu;:)

Granitic
Detritus

ntorted by Folding

Clay and Sandy Shales
Seepage lt‘fdo

Widenin e/l and Faulting)
s X T //
; ,r- i Existing Povement
g/ Seepage

Skoetch showing plan for proposed buttress fill and highway widening on Grapevine Canyen

6 per cent grade, The widening eon-
nects with the southerly end of a 19-
mile stretech  of four-lane  divided
highway extending north toward Bak-
ersfield.

This important transportation route
which conneets Lios Angeles with the
Ban Joaguin Valley has a daily traffic
average of nearly 6000 véhicles, of
which about 20 per cent are frucks
and trailers,

Beeanse of the 6 per ecent prade on
the Grapevine Grade, trucks travel at
a very slow rate of speed, while
traveling in either direction, Not be-
ing hindered by the grade, passenger

[Fourteen]

yvears of from 10 to 14 killed and
many more injured,

While the work just completed pro-
vides a wider roadway, the improve-
ment of traffie conditions will have to
await the widening of the pavement
under a new contract which will be
under way in a few weeks.

ELIDE STABILIZED

Une threat to a portion of this high-
way has been eliminated, A badly
saturated hillside from which many
slides have come in on the highway
and threatened to ecarry the roadway
into the eanyon of Grapevine Creek,

twi or three desrees above horizontal
to 200 degrees above horizontal in
order that any water enconntered
would flow freely to the highway
gmfter.

Holes were drilled for wvarious
lengths up to 170 fest. Some of the
holes were dry but a great many of
them intercepted water and the flow
from the holes, which were provided
with two-inch perforated pipes, ran
from a few drops up to 200 gallons
per honr,

The hichway embanlkment was but-
tressed by filling the canyon below the
roadway for a distanee of nearly 2,000
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Top picture shows completed portion of lume, paralleling Grapevine Grade highway, for carrying creek waters past slide area. Lower
pictures show work on reinforeed concrete lining of flume and the special spillway construction at its lewer end
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Homa 3,800 eubie yards of reinforeed
conerels were used and provided a
channel capable of handling 3,000
second -feet of water. Tt has been said
by persons dwelling on the hill above
the highway, that since the buttress
bhas been eompleted, ground

tions previously felt when heavy
trucks pass on the highway, have

7

|

HEAYVY CURAING CONBTRUOTED

New Traffic Problem Study

A new study of traffic problems en-
titled "' Traffle Accidents and Con

methods currently being developed to
rednee traffie accidents and conges-
tion, this volume approaches traffie
problems from the engineering point
of view and is intended not only for
traffie students bl.;t fn:ﬂt;lm Jﬂ:li;”
sionally engaged in tr and high-
engineering.

way

“Beliere me, if my wife scolds me for
coming bome late, I'm going to tell her a
thing or twn.”
“Ton't do It! Tell ber ome thing and

to

stick e~
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|mprnvzmcnts
Completed in
Santa Barbara County

(Continued from page 11)

base and 15,000 tons of plant-mixed
surfacing In addition to these items,
drainage structures consist of a rein-
forced concrete areh eulvert which
was econstructed at the crossing of
Eagle Creck and pipe eculverts vary-
ing in size from 18 inches to 86 inches
in  diameter which were placed
throughout the projeet.

The work on the seetion between
Orella and 1 mile west of Cansda del
Refugio involved 164,000 cubie yards
of roadway exeavation, 33.000 ecubie
yards of imported borrow, 14.000 tons
of cement treated base and 11,500
tons of plant-mixed surfacing.

In addition to the above items,

two
spans on concrete piers and
abutments. The bridge provides for
a 27-foot clear roadway.

LOCAL RMORROW DEFOSITS

Quemado, located 4 miles from the
westerly end of the Orella Project and
10 miles from the westerly end of the
Tecolote (reok Project. The contrae-
tor set up his plant in this loeation
and supplied the materials for both
enntracts.

The projeet between Tecolote Creek
and Las Varas Creek will cost ap-
proximately 8260000. The construe-
tion of the bridge over Dos Pueblos
Creek cost a imately $21,200,
The econtract Ovrella and 1

mile west of Canada del Refugio cost
approximately $200,000 including the
bridge over Refugio Cresk

J. 0. Adams has been the Resident
Engineer for the State on the road
construction and E, C. Bissell was the

Hesident Engineer on bridges.

Feather River Flood
Did $2,086,000 Damage

{Continued from page §)

Use of this pump, in addition to nat-
ural drainage is bastening the de-
watering process.

In addition to the damage eaused
by the flood in Sutter County, other
portions of the Sacramento River
Flood Control Projeet were weakened
by wave wash, slips and erosion.

The Division of Water Resourees
prepared a report on the extent of
the flood for presentation to the Con-
%ruu in support of U, 8. Engineer

orps recommendations for improve-
ments to the Sacramento River Flood
Control Project. The report deelares:

FEDERAL AID IMPERATIVE
“It is imperative that
tl:y“t;.mﬂfw
July 1, 1942,
Mm
uate
;l;q protection
main line
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Problems of Highway

Maintenance Aurising
Out of the War

(Continued from pags 13)

work &s clearing or eleaning of eul-
verts, ditehes and pgutters, mowing
grass. spraying and burning weeds,
removal or trimming of trees and
brush and maintenance of drinking
fountains and parking areas is also
ineluded.

The only item in the list which can
apparently be definitely diseontinued
is the mowing of grass. The work on
other items may be redueed in certain
areas and in degree of performance
at other points

The eare of roadside trees and
shrubbery, to mention a relatively
small item, requires about 2 per cent
of the maintenance funds. These
plantings are intended primarily to
improve the sppearance of the road-
sides, but they also serve fto proteet
eut and fill slopes from erosion. While
a certain amount may be saved if
maintenance i8 less intensive, the
major part of the annual expenditure
must be continued if the investment
iz to be perserved.

Over a period of 20 years and more
a generally high standard of mainte-
nance has been established for the
entire State Highway System. The
public generally has come to expect
that, barring aets beyvond the eontrol
of man, the highways will be in safe
usshle condition at all timesx Tt is
generally accepted that failure of the
organization to meet such expectation
may involve claims for damages in
event an sceident oecurs not only
against the State, but against individ.
uals in the organization.

There is certain to be a rednetion in
revenue available for State highway
purposes. It is unlikely, however,
that the eorresponding redustion in
traffie volume or weight will oecur in
like degree on the State highway, In
fact if the war effort is to be suooess-
ful, it may be expected that heavier
traffie will oeeur. In any event the
through routes must be kept in eondi.
tion for emergency moves aof the mili-
tary foroes at any time.

In the face of the standard of work
earried on in the past, the effect of
continued heavy nse by defense trafe
on obsolete surfacing, and the neads of

versily of Califorsis im 1911,
and mbsegquent to

SR R R
canm Camcrete Inititute.

The State ban lost a valunable em-
Moyee, oue whe will be exceedingly
difficult to veplace.

wirietly military trailie, there is little
pmlg«:l of radical redoetion in de-
mands for highway maintenance,

California Highways and Public Works (March 1942

Bids and Awards
for February, 1942

KINGS COUNTY—About two miles
southenst of Coreoran, a ACTUnE
Sweat Canil to be riet V1,
Houte 135, Seetion B. F. Fredenb Hu.

-a

§7,
Ba i
% Kiss Crane Service,

; Geo. E Franee, Vimlia,

hitt Shiclds, Fisher, gﬂ.;
Dun Caputo, San Ju%. 0,760, tract
;-??;Td ts M. E tney, Hakersfield,

L8 ANGELES COUNTY—Trafe
#i:rlm furnished and Installed an uﬁ
Btrewt, between Indians Sirest and
Bonmie Reach Place, District VI, Route
172, Bertion A. Eevaolite Corp. Los
Angeles, tn

Comntract
Pacifie U Marbelite Co. Los
5340

LOS ANGELES COOUNTY-—Trafle sig-
mmhui-hd--l installed on Fast
Btrewt, betwern Bonnie Beasch Placs
District VII, Roate 1TZ,
Bectlon A. Pecific UUplea Marbellte Cn.,
Los Angeles. SE90G, Controct swunded o
Esssolite Corp., Los Angeles, £5 790,
RIVERSIDE COUNTY—At the Kees
Camp Mainteoance Station, about 22 miles
east of Hemet, 8 water well to be
i 11, Route 84,

~ N, awarded to Cos Mas-
chine Works, Sas 2an.
BANTA OCOLARA OOUNTY-—Hstwess
Bascors Avesue asd Race St abeat 1.2
milen in storm swers o b= on
IV, Routs 5 Bections
B 3Fe Johs Pestana, SN NTE;
Dan Ca Ban J E‘h""'
Raivc, o, $2T 50N ; J. Tehin,
Owclmmd, : MeGuire & Hester, Ouk
land. awarded to Farl

SANTA CRUZ COUNTY—At Wilder

Creek, Litile Baldwin Cresk snd Coje
Creek, a total af about 1.3 miles, o
b and road mized sur

“Keep ‘Em Rolling”
a Slogan for Motorists

America’s wartime slogan to molor-
ists—"Keep ‘Em Rolling'—has a
new significance when the absolute
need of automobile transportation in
some seetions of the nation is studied,
it is pointed out by the Automobile
Club of Southern California,

In the United States, a total of
2320 eities and towns with a com-
bined population of 12§ million, are
without any form of local mass trans.
portation, and are entirely dependent
for passenger transportation upon the
automobile. Another 872 eities which
do have transportation are served

only by buses.

The bast way to save daylight Is to use I

[Seventeen |



Scene at a San Diego intersection where a single autoematic signal keeps four streams of traffic rolling

Automatic Signal Controls 3,000 Cars
An Hour At Four-Way Intersection

By R. B. LUCKENBACH, District Traffic Engineer

FI'!IIH installation of full traffie
actuated sipnals, at the june.
tion of Pacific Highway (1. 8.
101) and Rosscrans Street in the City
of San Miego, approximately one year
ago, has provided a serviee which is
efficiently handling peak hour {raffie
exeeeding 3,500 wvehicles an  hour,
This installation has cansed mueh
favorahle comment from the traveling
public and traffle officers, as it eon-
trols the traffie with & minimum of
friction and a high degree of safety.

The fopography of San Diego
makes it diffieult to provide sufficient
main teafie arteries, consequently the
prineipal interscctions earry large
volumes, Tmprovement of the Pacifie
Highway, the main route to Loz An-
geles, in 1938 and later the Mission
Valley Road eonnection to the Pa-
cifie Highway on the east with & sub-
sequent improvement of a westerly

[Eighteen]

connection at the same Intersection,
restlted in serious conpestion and
several neeidents

DERIGNED HY STATE ENGINVIGRE

Traffic data were secured and de-
signs for the signal system and chan-
nelization were made by the Division
of Highways in the Fall of 1939,
which resulted in the installation be-
ing completed by a local econtractor
Janunary 1, 1941,

Peak hour counts of trafie enterine
this mmtersection from all direetions
hava been tuken as follows

Cars
Sunday, Neveamber 5, 1839__ . 1837
Monday, November 6, 1930.__________ B50
Saturday, June 18, 1040________ 2101

Sunday, January 19, 1841____________ 3,683

Bunday, February 2, 1941_____ A, T10
Sundsy, March 8, 1841_______________ 3433
Thursday, April 17, 1944_____________ 3182
Sunday, September 14, 1941_._______ 3470

During this time wnnmerous 15-
minute counts have also been taken on
Sundays, showing volumes of 950 to
1,086 vehicles. At the present time,
d0-minute volumes oecasionally ex-
cead 2,000 wvehieles and would be
larger exeept that an adjacent inter-
section restricts the flow,

The intersection iz complicated by
heavy turning movements between the
northerly, southerly, and casterly legs
af the interseetion. There are rela-
tively few turns fo and from the west-
erly leg. Congress Btreet, which is
the fifth leg of the intersection, is a
dirt road which had a wvery low
volume, geldom exeeeding 50 vehicles
per day, and no provision was made
in the original installation for con-
trolling it, although the system can he
extended to provide contral later,

Considering the four heavy legs of
the intersection, there are normally 12

(March 1942) Califormia Highways and Public Works



entering movements of traffic to pro-
vide for. After eliminating the four
right turns, the remaining eight were
studied and it immediately became
evident that three separate time inter-
vals would be necessary to eliminate
the major confliets.

After careful study of the approach
angles, a thres-phase sequence was
adopted which provided a minimum
of conflict and still permitted almost
continueus use of the interseetion
area. Also an additional lane was
added to each approach with a sepa-
rate left turn lane for the sonthbound
left turn movement. The sequenee is
indieated on the intersection diagram
as phases A, B, and C.

The nse of a merging left turn with
the heavy through traffie, as shown on

To onr knowledge, no similar in-
stallation was in operation, at that
time, in the western United States,

The controller assigns right of way
in accordanes with the constantly
varying demands of fraffic which are
registered by the detectors. This con-
stant adjustment of time interval
tends to produce maximum interses-
tional efficiency at all times, including
hours of lighter volume, as it permits
eontinnons nse without idle time, and
will go from any interval to either of
the other two if no demand is on the
intervening phase.

TRAFFIC DEMAND GOVERNE

Right of way is not given to any
street, without traffic demand thereon,
and in the complete absence of traffle,

which operates from each detector
impulse. After the initial interval
has expired, each impulse canecsls the
time in effect and starts a new time
period.

MAXTMUM INTERVAL 25 SECONDS

This feature causes the traffic to
yield the right of way when the vehi-
cle gpacing exceeds a predetermined
time. The controller is at present
adjusted for nine to 10 seconds mini-
mum and 25 seconds maximuom for
each of the three phases which after
adding the amber light time gives a
total cyela of 35 to 85 seconds,

Under reasonably uniform traffie
distribution, the system will handle
3.000 vehicles par hour on a cycle of
50 to 55 seeonds with a smaller eyele

TRAFFIC ACTUATED SIGMAL INSTALLATION
BACIFIC HIBHWAY § ROSECRANS 8T
IH THE

CITY OF SAN DIEGD
Beale i Taek
Eol e 200

T el

Sketeh showing locations of advance traffic detectors and channelization islands that efficiently control movement at busy intersection

phase ““B,”" is one of the unusual fea-
tures which has proved very success-
ful.

THREE-PHASK SYSTEM

A full traffic actuated three-phase
dispatching system was selected as
being the best available to give the de-
sired results. The high degree of effi-
cieney for all traffic volumes and the
very favorable publie reaetion to full
actuated control indicates the addi-
tional expense of such an installation
was justified.

The system consists essentially of
three parts, namely the detectors,
which register the vehicles entering
the intersection ; the controller, which
is the brain of the system; and the
lighting wunits, which indieate the
right of way to the motorist,

the go signal will remain where it
was last assigned unless otherwise
adjusted for preference to a partien-
lar street.

Demand on one street when the
right of way is on the other causes
right of way io be transferred only
after a minimum adjustable interval
has elapsed and after proper clear-
ance interval as follows:

Immediately, providing there has
been no demand on the other streets.

After an adjustable maximum in-
terval despite continued demand on
the other street.

The timing mechanism operates on
the static prineiple without motor or
clock and provides for an adjustable
initial interval sufficient to clear
stopped cars plus a vehicle interval

California Highways and Public Works (March 1942)

for lower volumes, As compared to
usual three-phase systems, this is a
very high efficiency and is largely at-
tributable to the full actnated princi-
ple of operation which on that partie-
nlar location probably increases the
intersection’s capacity 50 per cent
over other available types of eontrol,

A traveler at o small hotel ordered two
boiled eggs for breakfust.

The walter who gerved him brought three,

“Here," said the traveler, “why have you
brought me three eggs? I only ordered two.”

“Yeg, gir,” said the waiter, smiling, “but
one of them might fail you."

Pet—"Don’t rou think, darling, that your
new overcont I8 a bit Toud ¥

Darling—*“Never mind, pet. Tl wesr a
mufler with it."—Smith's Weekly.

[Nineteen]
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traffic passing
particular loadometer station
econgidered as typical of the :
weight distributions actually using
that section of highway,

i

stress from Table 5; (2) the equiva-
lent wheel lond, which eonforms to the

(3) the numbers representing the
equivalent divided by the
arctual i as secured from
Bradbury s abmition; () the
i of sach i z

?mfm for uso in the
form for com of equivalent

repetitions. )

A uniform multiplier of fwice the
g‘mn‘llnz factor has been adopted.

is results in & considerably lower
total than would be secured if Brad-
bury's figures for portland eement
goncrete pavement were followed ex-
actly, e factors are, of eourse,
arbitrary, but have been adopted only
after severn] years of observation and

[Twenty]

{Continaed from page §)

correlation of all types of surfacings
and pavements sabjected to known
volumes and weights of traffie. and, in
our opinion, a ressonable

DESION STANDARDS
On the basis of these i
wa have tentatively ad the fol-
lowing highway design standards,
based on tolal estimated number of
wheel load repetitions over a 10-year
period :
1. HEAVY INDUSTRIAL TYPE

(10,000,000 equivalent wheel loads or
over) : Outside traveling lanes to con-
sist of 0.92 foot-0.67 foot0.92 foot
portland cement conerele pavement:
ar 0.756 foot-0.50 foot-0.75 foot lower
cement content portland eement eon-
erete base surfaced with asphalt con-
erete 025 foot thick. Inside or
passing lanes to consist of 0.75 foot-
058 foot0,75 foot portland eement
eonerete pavement ; or 0.58 foot-0.42
foot-0.58 foot lower eement content
portland cement eonerete base sur-
faced with asphalt conerete 025 foot

2. MEDIUM INDUSTRIAL TYPE

(2,500,000 to 10,000,000 equivalent
wheel loads) : All lanes to eonsist of
0.75 foot-0.58 foot0)75 foot portland
eement conerele pavement: or 058
foot-D42 foot-058 foot lower cement
content portland cement eoncrete
base ; or cement treated base varyving
in thickness from 0.50 foot to (.75
foot in accordance with oumber of
wheel loads and other conditions, with
bituminous surfacing 0.25 foot thick;
or asphalt conerete pavement of ade-
quate strength where subgrade is suit-
able and wheel load repetitions are
nnder 5,000,000,

Courses for Highway Pavements and Surfaces

Naturally, our weighted *‘fatigue
factors'’ and other instroments of de-
sign will be subjeet to modifieation in
other States, inasmuch as they are
affected by the average flexural
strengths secured in concrete pave-
ment as well as the severity of the
elimate and other factors which in-
duee large stress increments to add to
the direet load stress
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