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Defense Highway Program in

California Reached Total of
$52,880,000 August 1, 1942

By C. H. PURCELL, State Highway Engineer

CTIVE preparation by the Divi-
Asiuu of Highways [or defense
highway construction in Cali-
fornia began in the Summer of 1940,
On the basis of the strategic network
of highways designated by the War
Department as of military importance
and of roads requested by the Army,
Navy and Marine Corps for aceess to
wmilitary and naval cantonments, flelds,
bnses and stations, work on prelimi-
nary surveys and plans was started
nearly two years ago.

Acting under authority of amended
Federal aid regulations, the State fi-
nanced the preliminary engineering
on aeceess road projects and certain
proposed improvements to the strate-
gie network with Federal aid second-
ary and Federal aid funds. Tnder
this proeedure the Division of High-
ways was enabled to prepare programs
for defense highway construetion,

$45,000,000 PROCITHLA M

By the time the United States en-
tered the war, the designated seeess
road program ineluded projests to the
totial value of nearly &45,000 000,
Funds for the eonstruetion of access
rond projects were authorized under
the National Defense Highway Act of
1941, approved on November 19, 1541,
The total sum of $150,000,000 wus pro-
vided by this set for access roud
eonstruction thronghout the Nation.

On February 1st of this year, plans
and specificitions had been eompleted
on nearly $206,000,000 in access road
projects in California and the Divi-
sion of Highways was prepared to
begin calling for bids on the program
as soon a8 Federal certification for
construction of individual projeets
wils reccived,

The first certification for construe-
tien of an aceess road project was re-
coived late in January and bids were
opened for this first eertified project
ot Febronary 18ith. Sinee that time,
work in gettine constroection under
way has steadily progressed, During

Report on Defense
Highway Program
Under Gov. Olson

Governor Culbert L. Olson
has received a report from Di-
E rector of Public Works, Frank
W. Clark, covering defense con-
struction by the Division of
Highways, of the Department of
Public Works, under Governor
Olson’s administration.

The report, made by State
Highway Engineer, Charles H.
Purcell, states that the defense
highway program throughout
California reached a total of 1
£52,880,000 on August 1, 1942,

This figure, the report states
represents work placed under
construction, projects adver-
tised for bids, pending adver-
tisement and wholly or partially
prepared. This amount includes
work in connection with access
road construction in the sum of
$43,146,600; strategic highway
network improvements to the
value of $7,376,400 and $2,157,-
l 000 for the building of emer-
| gency flight strips adjacent to
highways.

The complete report giving
many interesting details is print-

ed herewith.

the same period, needed improvements
to the Steategic Network have been
i vanping,

ACHIEVEMENT TOTALS RS2 AER0,000

On Aungust 1st, the total accomplish-
ments by the Division of Highways in
the defense program are represented
by the amonnt of 52,880,000 in work
placed under eonstrmetion, projects
advertised for bids, pending ndvertise-

ment and wholly or partially pre-
pared. This amount includes work in
gomnection with aeeess road constroe-
tion in the sum of #43,146,600 ; strate-
oie highway network improvements to
the valne of 87,576,400 ; and $2,157,000
for the building of emergency flight
strips adjacent to highways,

While the surveys, plans and speci-
fieations for thess projects were pre-
pared in advanes of the receipt of certi-
fiention by the War Produetion Board
and approval by the Poblie Roads Ad-
ministration, getting the work under
way has not been simply a matter of
advertising for and opening bids,

Many of the projects, particularly
structures, were originally planned
under standard designs before sear-
city in certain materials became too
eritien]l and the statns of highway
construction in the priority set-up was
definitely determined. As the situn-
tion elarified snd it became apparent
that snch eonstruction materials as
bar reinforeing stesl, structural steel,
and metal pipe were unobtainable
even with relative high priority rat-
ings, changes in the design of strue-
tures included in some projeets
became necessary.

Timber has replaced reinforesd con-
erete and steel rirders for bridge con-
gtruetion; mass ecopereie piers and
asbutments are nsed in lien of rein-
foreed conerete; metal pipe culverts
are out entirely, with wonreinforeed
eonerete areh enlvert seetions, wooden
hoxes and unreinforeed conerete pipe
taking their place. These required
changes have necessitated the best ef-
forts of the Division of Highways engi-
weering staff in pushing the work along
&0 that the revision in design would not
result in delayving constroetion.

With the limitations placed upon
normal highway sonstruction activi-
ties through Federal control of mate-
rials by priority preference require-
ments, eonstruetion operations on the

(Continued on pages 11)
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Mew surfaced read threugh Warthan Canyon swings high above crask bed awveiding a dangerous crossing of ravaging stream

~ "“Sea Going Bridges” No Longer Needed
On Realigned W arthan Canyon Highway

By R. S. BADGER, District Construction Engineer

Sun Loeas on U, 8. Route 101

and winds throngh the Coast
Ruange to Conlinga and its oilfields, en
route sevoss the San Joagquin Valley
through Hanford, Visalia, Lemon
Cove and Three Rivers to Sequoin
National Park. The portion of this
route lving between the Fresno-Mon-
terey County Line and Coalinga, in.
cludes a sinoous road following
Warthan Canyon,

There have been discussions as to
the correct name of this ereek. Many
eall it ** ' Wartham ' and the 1. 8. Geo-
logical map ineorrectly used ““Wal-
tham.”  However, historians have
proved bevond doubt that the nmame
should be ** Warthan, ™
d The greater portion of the road
Rnnilnnmuni by-passes this washout of uulur‘t and bridge throngh this eanvon was taken over

STATE Sign Houte 198 starts at
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by the Btate {from Fresno County and
has not been built to modern stand-
ards. Here Nature has evidenced
almost & eontemptuoous attitode to-
ward man's puny efforts to protect
his holdings through the eanyon. An
outstandimg example of this is her
treatment of highway bridges and
other stream erossings.  Through the
years man's carefully placed pipe eul-
verts or wooden bridges have been
blocked, washed out or foated away,
In faet this “floating away'' was so
frequent that the State’s maintenanos
forces hnd attached ecables to the
bridges, anchoring them to tress in
order that the decks might be saved
when the bridges washed off of their
abutments.  Mr. T. H. Dennis, State
Maintenanee Engineer, aptly termed
them **The Sea Going Bridges.

It has long been the dream of the
peaple, who depend on this road for
frequent passare through the eanyon,
that some solution would be found for
this distressfol condition, which was
sn annnal, if not more frequent oc-
eurrenee in periods of heavy storms,
Ce might say the solution is still well
ont of sight, as extensive construetion
is necessary before the whole road ean
be relocated along lines which econ-
form to eomfortible modern stand-
ards.

However, one short seetion his now
been reloeated and sontebed from the
threatening grasp of the stream. This
section, beginming at & point some
quarter mile west of Parkfield June-
tion, extends easterly about 1§ miles,
In this short distanes it eliminates six
former erossings of Warthan Creek
and incidentally has greatly improved
tlie alignment.

Culvert headwalls and drop inlets
were eonstrioeted of o moderately hard
sandstone, found on the job and which
was the most snitable mnterial within
many miles,

Practically all of the grading was
done with bulldozers, serapers and
senrifiers.

A "stage constroction,'' nesessi-
tated by lack of sufficient funds to
construet a higher type surfacing,
still provides a roadbed width of 26
feot and a § inch sorfacinge of loecal
gravels, oil-mixed with SC3 to a
depth of 2 inches.

The pictures pecompanying this
article indieate some of the past dif-
fienlties in maintaining stream eross
ings and show the new road, well re-
moved and protected from damage by
Warthan ('reel.

Above—"Eea-going" bildge anchered by cable.

The improvement is highly appre-
cinted by the loecal residents and
others who use this route frequently,

Harms Brothers were the contrac-
tors and Hichard Windele was resi.
dent engineer,

MNecessity Auto Use Totals
274 Billion Passenger Miles

A recent survey revealed that, in
an average vear, the Nation's auto-
mobiles run up a total of 498,000 -
000,000 passenger miles.  OF this,
more¢ than B per eent is for pur-
poses elassified as “‘necessity™ driv.
mg, This means that there is a total
of about 274,000,000000 passenger
miles of necessity automobile nae

California Highways and Public Works (Asgwst 1942)

Below—Typloal road washout

that ean not be eliminated without
serionsly disrupting the entire trans-
portation pieture,

For example, workers in many
defense plants throughont the Nation
are largely dependent on passenger
eirs for getting back and forth to
work., Approximately 2320 cities
with a total population of more than
12500000 are without local mass
transportation systems and are, there-
fore, sompletely dependent on ante-
mabile transporiation

There are more than 45,000 eom-
munities with no railroad transpor-
tation and six States with no street
cars, There are 18,000,000 people
who work in the eity but live in raral
areas and most of them must travel
by automobile to get to their work.

[Three]



Highways Division Designs New
Traffic Signal Blackout Unit

By A. E. SIMMONS, Assistant Highway Engineer

INCE the first blackout was
ordered there has been an ur-

went demand for a seatisfactory
method of eontrolling traffic signal
lights so that the light from the signals
eould not assist enemy airmen to find
their targets, Such a deviee hns now
heen developed by the Division of
Highways of the Department of Pub-
lie Works and oredered installed on all
Hiate Highway slgnals,

A number of methods had been
tried, but nome hod proved completely
satisfnctory, In London, for instanee,
the signnl lenses were painted black

with the exception of a small eross {
inch x 1} inches. At night this eross
gave gufficient indieation to traffic and
satisfled blackout regulation, but dur-
ing the davtime the small eross of
light was not visible to the motorist,
and consequently was a definite traffie
hagard, Los Anpgeles, in trying to
overcome the dayvtime faults of the
Lomdon Cross, enlarged the cross
dimensions to g inch x 5 inches
While this enahled the eross to be seen
in the daytime, ai night there was so
much light coming from the signals
that blackont requirements were not
sutisfied

Upper—Typical installation of signal blackout unit.

[Four]

Lower left—View of blackout unit.

At the warning for a blackout,
sime eommunities detailled & man to
each sienalized intersection o turn
off the signals, While this method
was effective from the standpoint of
blackout eontrol, it required the use
of men who would be neaded for other
duties in ecase of an actnal air raid.
Then, too, it was desirable 1o retain
some form of traffic control for the
emergeney  vehicles that would be
traveling without headlights during
the hlackout. With the traffic lights
turned out there was no traffic regn-
lation at all during the blackout. and
in eortain mstances a great deal of

i rur”ﬂ“}lr_

|1PI l"!l' L'J}Jf

Lowar right—Clossup view of installed unit.

(Augnst 1942) California Highways and Public Works



S5td 12" Tunnel Hood
Hortzenlal Vision
Cul-off Line

=1

L 7

| Drwen Walpd ore e b
- fary

Alf expored surfoces of
Adapler are fo be poinlfed

Dul! Black

LonGiTupinaL SECTION

SIGNAL BLACKOUT

vonfusion and some accidents ocenrred
at congested interseetions,

MEETR HIGH SMEED TRAFFIU

What was really needed for the
teaffic signals was a deviee that could
be easily and permanently installed
and would esmpletely shield the signal
light from enemy airmen, and at the
same time give an adequate signal in-
dieation to traffie during night and
day. Therefore, a study was under-
taken by the Division of Highways to
develop a satisfactory signal blackout
unit that would meet the requirements
of military aathorities and modern
high speed traffie.

The inspection of a signal installa-
tion readily showed that the signal
light visible to an enemy airman came
from the lens itsell, from signal light
reflected off the visor or hood sur-
rounding the lens, and from signal
light reflected from the street,

A econference with military offivials
indieated that satisfactory blackout
control would exist if all direet signal
light from the lens and all reflected
light from the hood or visor surround-
ing the lens wore sut off above a plane
level with the signals, and if reflected
light from the street pavement was
redueed to an amount visible not more
than one-quarter mile,

The problem was to satisfy the
above conditions and at the same time
maintain an adequate gignal indiea-
tion for highway traffle at all times,

EFFICIENT DEBIGN

A type of louver seemed to fit the
requirements providing the light re-
flected from the top of the vanes could
be eliminnted. By inserting fins on
the top of each vane and ndjusting
the fin height and spacing so that a
series of shadows were developed on
the top of the vanes, the problem was
solved.

The desien developed is so efficient
thit all the light from the signal (us-
ing a standard 60 watt traffic lamp a
full brillisney) was ent off within a
vertival distance of five feet wlhen
viewed 500 feet from the signal,

The unit is evlindrical, being eieht
inghes in dinmeter and six inches long
anid having three central vanes, and i=
intended for use in the end of the 12-
ineh tunnel hoods which are standurd
equipment on west eoast sienal in-
stallations,

The vanes uq.'u'uIl_'F npproximately 44
per cent of the lens area, leaving a
maximnm exposed lens aren of 60 per
vent. The actual amount of lens area
visible to trafiic will vary from this
maximum amount, depending wpon

Califormia Highways and Public Works (Awgust 1942)

NormaL FRONT VIEW

UNIT

the signal mounting height and the
distance from the observer.

DIFFURION OF LIGHT

The unit shown is designed for use
in signal hoods baving the standard
downward tip of 7§ degrees. For use
in other hoods it would be necessary
to alter the design in order to secure
the horizontal eut off plane,

When viewed from a distanee there
ig very little restrietion of the signal
mclieation, Most cbservers can not
distingnish any rednetion in signal
intensity. This, of course, is due to
the diffusion of the signal licht around
the vanes.

At 5 short distanee the signal indi-
eation appears as three or four bands
of light and due to the fact that these
light bands are at full signal brilli-
ancy they are entirely adequate under
day and night conditions. A treaffie
signa! installation eonsisting of wig-
nalg on the far right hand eorners and
a four-way center suspended gignal
has been equipped with these blackout
units and has been in operation for
several months. Night observations
have been made by officers of the
Army and Navy for the purpose of
checking the effectiveness of the black-
ont unilt and their reports are indeed
very salislactory,

iContinwed on paga 20)
[Five]



Establishing The Oil Content For
Dense Graded Bituminous Mixtures

By £ N. HVEEM

This is the second and concluding installment of an article by F. N. Hveem, Senior Physical Testing Engineer,
Materinls and Research Department, Division of Highways, on “Establishing the 0il Content for Dense Graded

Bituminous Mixtures."

NY design or type of eentrifuse
can be used which will handle
samples weighing 100 grams
(with eentrifnge eups approximately
two inches inside diameter) and
which ean be operated at a speed sub-
Jeeting the sample to a foree of 400
times gravity. In view of the rela-
tively low speed required, the opera-
tion iz entirely practicable for a hand-
operated centrifuge which ecan he
readily earried into the field for eon-
trol testing, The equipment tsed
here was seeured from the Binil Grei-
ner Company, 161 6th Avenne, New
York, catalog No. CE-8535. A safety
dome cover is required in order to
develop the necessary speed and pre-
vent spattering of the kerosene, With
this partienlar cenirifuge the neces-
sary force ean be developed by turn-
ing the handle approximately 45 rev-
olutioms per minute. Tf other equip:
ment is used, the radius of the centri-
fuge arm to the center of the sample
can be caleulated as follows:
rox (HPM)®" = 14,000,000
Where r== radings in inches to center of
gravity of soil sample
BRPM == revolutions per minote of
centrifuge head,

See photograph, Fignre IX, which
shows the eomplete centrifuge and
special head and cup assembly.

CENTRIFITOE KEROSENE EQUIVALENT
The procedure is as follows:

1. Seeure a representative dry sample
of aggrepate and by sieving deter-
mine the percentage by weight of
the material passing the T, 3§,
standard No. 4 sieve.

2. Plaee exactly 100 grams of the dry
aggregate passing the No. 4 sieve
in a tared centrifuge eup fitted
with a sereen on which is placed a
disk of filter paper.

[Six]

3. Place the bottom of the centrifuge
enp n kerosena until the agpregate
becomes saturated.

4. Centrifuge the gaturated sample
for two minutes at a foree of 400
times gravity,

i, Weigh the sample after centrifug-
ing and determine the amount of
kerosene retained as per cent of
dry aggregate. This value is called
the Centrifuge Kerosene Equiva-
lent abbreviated to C.IKE.).

6. If the specific gravity of the ag-
gpregate iz appreciably different
from 265, apply a correction to
this C. K. E. aceording fo the seale
at the bottom of the chart, Figure
I, Seale ‘B,

7. Using this eorrected CK.E. and
per cent agpregate passing No. 4
sieve, the indicated oil ratio may
be obtained from the alignment
chart, Figure ITI, Heales ' A"
R, Wand 0"

8, The oil ratioc determined under 7
is the required oil ratio for the
comhined fine and coarse agpre-
rate, applying to liguid asphalts
having a viscosity range of 100 to
1,000 seeomds Saybolt Furol at
140° F.

This method is simple and the oper-
ation ean be earried thromgh in 15
minutes or less and has been given a
thorough trial for the past vear by
field engineers in California. Corre-
lation between the Centrifuge Kero-
gene Hquivalent and the oil eontent
{found to be satisfactory on the
road) is excellent, being accurate in
at least 95 per cent of the cases.

If this procedure iz used by the
resident engineer or superintencdent
to control the oil eontent of the work
doring  eonstroetion, the foregeing
procedure appears to be adequate;

however, when the C.E.E. values are
determined in a central laboratory as
a basiz for oil content recommenda-
tions to the field engineer, it is then
desirable to classify the aggregatle in
terms of appropriate surface factors
in order that the field engineer may
apply the necessary corrections due
to changes in gprading as indiecated by
surface area calenlations. For this
purpose chart, Figure V, is furnished
which permits the assignment of a
surfaee constant K; from the CE.E.
As indicated by the development of
equations (f) and (g}, the value of
K may be taken as equivalent to K
and thus represent the entire aggre-
rate i a large majority of cases;
however, certain instances may arise
wherein the coarse acgregate is of
markedly different character than are
the fines nsed in the C.K.E. determi-
nation, and some eorrection may bhe
necessary to arrive at a composite
surface factor representing the com-
bined coarse and fine aggregates, For
this determination the coarse aggre-
pate must also be elassified and given
a surface constant desirmation [(K,).

AGGREGATE ABSORPTION TERT

A representative sample of dry
coarss aggregate weighing 100 grams
passing the # inch and retained on
the WNo, 4 sieve 18 placed in a pglass
funnel of approximately 4 inches
diameter. Sample and funnel are
submerged in a beaker containing
light labricating oil, grade 8. A E. No.
10, for five minutes at room tempera-
ture. The funnel is then lifted and
the oil permitted to drain for 15 min-
utes while the sample iz maintained
at a temperature of 140° B, The
sample is then weighed and the per-
centare inerease in weight due to oil
absorbed or retained on the surface is

(August 1942) California Highways and Public Works



noted. This value is referred to the
chart, Figure VI, and econverted to
the surface constant K,

After having determined the sur-
face eonstant K; for the fine aggre-
gate and K, for the coarse aggregate,
it is then necessary to compute the
value of K, for the given combina-
tion of fine and coarse. When the
eparse and fine materials are all of the
same type, the values of K, and K,
shonld be identieal when determined
by the methods deseribed above.
When the two values are markedly
different, by reference to chart, Pig-
ure VIIT, it iz possible to arrive at the
value of K for the eomposite mix by
using the sorface area ealeulated
from sieve analysis of the eomhbined
aggregates and the percentage of ma-
terial retained on the No. 4, together
with the values (K.K,). As noted
on the chart, K is caleulated by ap-
plying the indicated eorrection to K,
If the value of KK, is negative, the
ecorrection will be negative; if the
value of K-, is positive, the corree-
tion will be positive,

THE FORMULA

In other words, if, for example, the
codrse  ageregate  were appreciably
more absorbent than the fine mate-
rials, it is obviously necessary to in-
erease the value of K for the combined
mix over the value indicated for the
fines alone. When the value of K, is
thus determined, reference may be
made to the chart, Figure III, on
which the eorrected oil ratio may be
reached by using the calenlated sur-
face area, the average specific gravity
of the aggregate, and the value of K,
{Beale D to Seale B).

All of the foregoing methods have
been designed to give the oil ratio re-
quirement for use with the more flnid
grades of the lignid asphalt; for ex-
ample, grades 8C-2 and 3, MC-2 and
3, or others of similar viscosity. If
heavier grades are used, for example
S0L-5 or 6 or paving asphalts of vary-
ing eonsistency measured by penetra-
tiom, it is umsually necessary to in-
erease the estimated guantity in line
with the inereasing absolute viscosity.

Thus far we have been unable to
develop a universally suneecessfnl
method for applying this correetion
to all grades of asphalt for all eon-
struction eonditions and types of ag-
gregate, and it is evident that further
work is required on this phase of the
problem. However, a tentative meth-
od has been established to indieate

CHART FOE OETERMINING ,{;c Feont CHEE.
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direction and magnitude which i
reagonably satisfactory and may be
used as shown on chart, Figure VIII,
with the admonition that complete de-
pendence can not be placed on the
resulis whenever the aggregates are
highly absorbent, contain unusual
quantities of fine dust, or have a very
low voids ratio, It is, of course, evi-
ident that whenever the voids in the
mixture are quite low and the surface
capacity is high, a point is often

California Highways and Public Works (aAugust 1942)

reached where the quantity of asphalt
ealeulated to eover the surfaces be-
eomes greater than the void volume in
a partieular combination. Regardless
wf other considerations, the volume of
asphalt must be maintained safely be-
low the volume of the voids in the ag-
gregate, Whenever the values of Ky
are approximately equal to 1.0 (in
other words, an average aggregate)
this correction may be applied with
eomsiderable confidence.  Whenever

[Seven]



K,, is greater than 1, indicating ab-
sorbent aggregate, it then appears
that the heavier asphalts are not nee-
essarily absorbed to the same degree
as are the lighter oils and cuthacks.
This eondition may reach a stage
where no inerease of asphalt can be
made in line with inereasing viseosity,
With these precautions the chart,
Figure VIII, may be used to indieate
a correction to the oil ratio previously
estimated either by the surface area
ealenlation or by the centrifuge kero-
sene  equivalent method above de-
seribed,

On chart, Pigure VIIL, by means
of a straightedge eonnect the values
on seale A (which represent grade of
oil to be used) with values on seale B,
representing  the ealenlated surface
avea of the combined aggregate,
Through the point of interseetion on
line C place a straightedge connecting
with the previously determined oil
ratio value on scale 1. The intersec-
tion of the straichtedge with scale B
represents the oil ratio corrected for
viseosity or econsistency of the asphalt,

APPLICATION OF METHODS

Case I. In which it 15 desired to de-
termine the optimum oil ratio
(Grades 2-3-4) for an aggregate
whose characteristice do not change
abruptly on the No. 4 sieve size. This
is the most usual ease and applicable
to all road mix construetion with
loeal material, e.g.
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[Eight]

{1) By screening determine the
per cent by weight of aggre-

gate passing the No, 4 sieve,
Determine C.RKE,

If the specific gravity is less
than 24 or greater than 3.0
eorrect the C.E.E, by adding
or subtracting the amount de-
termined from the bottom of
Figure ITI, Se¢ale E,

From the per cent of aggre.
gate passing the No. 4 sieve
and the corrected C.IK.E. the
oil ratio may be determined
from the alignment chart, Fig-
ure I11, Seales A, B, and C,

Case II. In which it is desired to
find the optimum oil ratio of a fine
aggregate  having  eertain  surface
characteristics comhbined with a coarse
agoresate of different surface charvae-
teristics, This is more complicated
than Case I, but perfectly general,

(2)
{3}

(4)

(August 1942) California Highways and Public Works



(1} From the wash grading calen-
late the surface area according
to the method of Stanton and
Hveem.,

Determine the C.K.E, by the
method deseribed,

Correct C.K.E. for specific
eravity of the fines by the fol-
lowing formula:

CKE = OKE ¥ 8p Gr.fine

(Corrected) { Uneorrected)

Using this CEE , the sur-
face area { Corrected )

and per cent by weight of ag-
gregate passing the No, 4 sieve
determine the surface eonstant
K; by the use of Figure V.
Determine K, by the method
deseribed, Figure VI
Determine K, by the use of
Figure VIL

Using the surface area, aver-
age specific gravity of the total
mix and K, the optimum oil
ratio for the total mix is then
. determined by the use of Fig-
ure III, Seale D to B,

Note: Theoretieally there should be a
ecorrection applied to the surface area
and per eent of aggregate passing and
retained on the No, 4 sieve due to the
difference in specific gravity of the
voarse and fine, The effect of these
eorrections is small and partly eom-
pensating so that they may be neg-
lected,

Example No. 1 —Tnblended soil for
Road Mix Surface Treatment,
Dhata :

Per cent passing $4 sleve=70

Bpecific gravity, coarse =24

Specific gravity, fine =26
1

2.65
(4)

e,
@

[6)

{7)

Hpecific gravity mixes 30 T0==2.04

24 28

CE.E. =h%

From Figure ITI, Beales
A, B, and O Oil Hatio =5H.6%

Note: If the C.K.E. had been correct-
ed for specifie gravity of the aggre-
gate, the corrected CE.E. would
have been 51% and the oil ratio
#3.7%. This small variation in ealeu-
lated oil eontent is ordinarily not sig-
nificant as a range of 0.1 per cent is
less than the normal error in econ-
struction proportions, Few mixtures
are eritieal within 0.19% either above
or below the theoretical optimum,

Example No. 2—Blend of hard dense
river gravel retained on No, 4 sieve

(1)

CHART FOR COMBINING A%
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with quite absorptive fine material
passing No. 4 sieve,
Data :

Specific gravity, coarse —265

Bpecifie gravity, fine =225
I'er cent coarse =
1
Bpecific gravity mix s S50 502 43
235 206

Burface aren mix — 48 square feef

CLRH. 11.8

California Highways and Public Works (August 1942)

Per cent oil absorbed by course 1,59
(1) CK.E. =118x2.25=10.0
{ Corrected 265
{2} PFigare V, Kre=18
{(3)  From Figure V1, Ke=0.7
{4)  From Figare VII, Corr, =-0.3
Emn=18—corr, = 1.5-0.3 = 1.5
(6} From Figure ITT, Oil Ratio=T7.2%

Assuming that it is desired to use
an oil heavier than SC-2 or MC-2, say
SC-6, taking Example No. 2 with oil
ratio of 7.2 and referring to chart,

[Nine]
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Figure VIII, it wil
the guantity will be 1.4 : however, as
K. is LB ecauntion muost be exercised
as the rate of abso plion w ith & !lhﬁ*-_}'
be s0o slow as to
instability

oil will probably
canse: Lémporary
roiil

Taking a ease for hot mix plam
construction with a graded agrregate
having 35 sq. ft. sorface area and
K,.=1.0 oil ratio enlenlated at 4295,
it will be found from chart, Figure
VIII, that SC.2 will require 4.2%,
SC-6 4,79, 160 penetration asphalt
5.1%, 66 penetration B.5% These

[Ten]

amounts have been psed and
found suitable ir

While the foregoing discussion of
FRSFS AV
mvolved and

practice the

relative
aciual practice
arrections and speeial
seetn to be somewhat
witual
kerosene contrifuge equivalent deter-
mination may be performed quckiy
and is sufficiently acenrate exeept for
a few speeinl cases (see correlation on
Figure IV There will, of eourse
remain & few instances wherein no
method short of an acinal stability
lest an trin]l mixes will be adequate.
This is due to the fart that any rela-

---.1r-|;|.|--.1ln:|_ i

1941 Cement Qutput Largest

During 1941 eement produstion in
Californian amounted to 19.531,608
barrels, valued st 262458 694 fob.
plant, of which 10281489 barrels
eame from plants in northern Califor-
nia and 9250119 from southern Cali-
formia plants. This was the larpest
output as to amount recorded in the
State amnd was onlv exeesded in valne
i 1927, The IM0 output amounted to
13.955.255 barrels. worth 2817 673 N2

Shipments daring 1M1 were made
by 12 plants in 11 sounties to the ex-
tent of 19813.7% harrels. valoed at
£27.219 800, as compared with 13.545
306 barrels, worth £17.195.105 shipped
im 1940 During 1M1 there were
seves plants operating in northern
California and five plants in southern
California Irhl'rl‘ was an average of
2.7 men |'l|||||rl‘| e in the above mills
during the vear

tiomship between stability and alsorp
tion of o standard liguid or sarface
mensurement  cileulation s largely
fortnitous as In the final analysis the
apper limit of permissible asphalt
eontent depends on the degree of
lubrieation und this can only be posi-
fi-‘-'l'll'-' determined by some test meas
uring the internal friction of the com-
picted mass

All of the foregoing data apply to
Californin asphalts and it should be
realizedd that in using asphalis pos
sessing a more distinet strueture, such
ns Mexienn asphalt, for example, the
final wvalues indieated herein may
nésd o be mmereassd over the quan-
tity found suffieient for the more
truly liguid California prodoet.

In von siom, the writer wishes to
acknowledes the efforts of Mr. Ernest
2' b '4.|:--
af the experimental work and to Mr
Robert Carmany who assisted in mak-
of eorrelation
tests and who analvzed the data and

-Ir"u'--l-ﬂi the

was responsible for mueh

mg the laree numiber

mathematical rela

s consiruet the

s néecessary Lo
esmential curves and ehars

Frrate—ia P poeviss: melslimeet of Mr. Frerm’s
wrlicis primted sn page 17 of the [uly iows, the Lt
amaters (a/ shewld read
EQUATION (a)
OSMEKEE 25

100 x DOET

L | EREE G B A

A=z x 100
\ % passing No.4
Simplifying
(V4]
(¥l Hatiomsis
(0SS CEK.E + 25) %epassing No.4
100 \ 100
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Defense Highway Program in California Reached $52,880,000

State Highway System have to some
extent been curtailed; however, the
Division of Highways has, st the same
time, lost some 300 men to the armed
forees and to construetion connected
with defense industries. This condi-

{Continued from page 1)

tion has made most diffienlt concen.
trated work on the defense highway
programs by the available enginesring
personnel of the department, Never-
theless, even with n depleted staff, the
work has proeeeded rapidly.

The progress that was made during
the first seven months of 1942 in ad-
vaneing this phase of the war effort
is reflected by the following analysia
of the status of California projects on
Angrost 1st.

Ne, of Miles of Grade

ACCESS ROADS Projects Improvement Bridges Separations Amounts Totals
Peadedty: CaF o e e 67 218.7 2 10 $10,794,500
Cartification Pending ... . . . ... M 541 - L 4,109,100

Bubtotals ... .. R T8 mes o] 10 §22,903,600
Contracts Awarded ... . __ i e e 42 118.8 14 7 $12,400,600
Day Labor Projects _____________ ... 1 134 £l = 210,000
Projects Advertised _______________ ... . . 1 10 1 - 1,347,000
Projects Panding Advertisement ____ . ... .. ....... 4 169.0 ik 1 821,500

Bubtolals .cvvoecscicnnannmnnas R e it 48 176.2 16 8 $14,779,100
& projects prepared by the Division of Highways built under supervision of the Army, Navy, or WPA_______ 2,643,000
T meceas road projects being financed with State and Federal Aid funds - ..o __._. il Ak 3,100,000
8 projects prepared at reguest of military but for which certification has been deferred by War Blplrhnln't__. i 14,500,000

Total Access Program. .. ..o e 43,146,600

Mo. of Miles of Grade

ETRATEGIC NETWORK Projects Improvement Bridges Separations Amounts Totals
Projacts Cartiis .e.cesssssessinsmamamin o o nn, 0 109.6 13 1 $5,836,800
Certification Pending .o oo oo e 4 127 . . 1,325,000

B i B 122.3 13 1 $7.161,800
Contracts Awarded ____ . e 15 67.2 & . $2.140,000
Projects Advertised e 1 3.9 = = 420,000
Projects Pending Advertisement...._ . . ______ ... . .. B 20.3 3 . 1,448,000

T R e e e A e e L s A 24 21.4 1 ] $4,017,000
In addition to the nbwu. 4 projects were certified, advertisad and bids Hjluhd s excessive. Decision as te revision

and readvertizsing is now pending. .o o I 414,600

Total Strategic Network Progrem. . ... ieeaas AL e R L §7.576,400
FLIGHT STRIPS
4 projecta cortified, and contracts awarded.___ I ——— e S, $2.157,000
Total Defense Highway Work. . o oaiieii .. AL P s e et et $52.880,000

While the location of military establishments has resulted in coneentration of construction projeets in eer-
tain areas, the program as a whole is quite widespread throughout the State.
tions are not given of this defense worlk, however, the following breakdown of the foregoing tabulation to various
seetions of the Btate shows the distribution throughout California of aecess road projects and improvements to the

strategie network,

“A" Area
Number of Projects_ .. ...
5 H ] AT S S
Bridges g 2 e

Grade hparl.tfunl
Amount ... ...

H.B“ ‘m

MNumber af Frbjlf.'ll e e e e

Miles ......-
Grnhhp:ﬂhonl i
Amount ....--. i b T e

For obvious reasons, the definite loea-

ACCESS ROADS STRATEGIC NETWORK
Contracts Contracts
Awarded, Proj- Projects Awarded, Proj-
Projects ects Adver- Certified & ects Adver-
Coartified & tised & Pend- Panding tised & Pend-
Pending ing Adver- Cartification ing Adver-
Certification tisement tisement
T 1B " 10 5
_______ a =B 8.2 320 20.7 15T
b e R R 2 1 2 1
5= w W=l | el e $5,898,400 $3,442,400 $2,000,900 $611,200
Rt 18 11 L] &
< e A TET 61.6 47.9 45.4 45.4
2L~ MR ) | 5,350,600 $4,360,600 $1,233,400 $1,233,400
i Contimoed on paga 183
[Eleven]
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View of completed surface on the Feather

River Highway in scenic reglon between Howells and Keddie

Recent Highway Improvements In

Feather River Area Total 70 Miles

By F. W. HASELWOQD, District Engineer

r I VHE Feather River or North
Fork Highway between Oroville

and Keddie, costing about #8,-
000,000, was opened to traffie in An-
gust, 1937, Tt provided a low grads,
relatively snow-free route through the
SBierras whers none had existed before,
In view of the fact that the area it
traverses, or through which its tribu-
taries pass, is well served by railroads,
prospective traffic was assumed to be
light in weight and not so heavy in
volome, A light oil treated sorface
was eonstrueted to serve the antici-
pated light traffic for about five years,
The Feather River Highway, orig-
inally conceived as conneeting Oro-
ville and Quincy, two eounty seats, by
way of the North Fork, has now been

[ Twelvel

expanded in the public mind to in.
clude the extension of the route from
Quiney to Hallelujah at the junction
of 17, 5. 395 about 20 miles from Reno,

OROVILLE-QUINCY TINIT

The country bordering the highway
through the eanvon of the North Fork
and its {ributaries is rogeed and
seente but is not adaptable to the kind
of development that generates traffic.
Probably to a maximum degree for
transmonntain  rosds, the Oroville-
Oniney unit of the Feather River
Highway, 78 miles in length, serves
throngh traffie, the nature and volume
of which depends to a eonsiderable ex-
tent on its tributaries and their state
of improvement, as well as on the ex.

tent of improvement of the highway
itself.

The Quiney-Hallelujah unit of this
highway, about 60 miles in length,
traverses a country which generates
comsiderable traffic of a recreational as
well as of a commercial nature, Com-
mereial traffic consists largely of trans-
portation of logs from the woods to
the mills, of timber produets from the
mills to market and supplies to the
mines,

Major tribhutaries eontributing to
traffic on this highway are the Sierra
Way, 1. 8. 395, serving all of north-
eastern California and the Vinton
Feeder Road, which serves Sierra
Valley adjacent areas and of supplies
for the minine areas.

(August 1942) California Highways and Public Works



SEIERRA-WAY ROUTE

The Sierra Way was coneeived by
the T, 8. Forest Service as a north
and south route through the high
Sierras  extending from mnear Mt
Shasta to General Grant Park. Much
improvement has been made on it by
the Public Roads Administration with
Forest Highway funds. It joins the
Feather River Highway from the
north near Paxton and from the south
nt irs There are many saw
mills on this route, traffic i8 heavy and
the route in this ares tokes on a com-
mereial rather than A recreational
nspect,

Traffic on the Vinton Feeder Hoad
is largely commereial, theoretically
terminating at the railroad but pe-
tually vontinuing east or west on the
Feather River Highway.

7, B. 395, from the north, contrib-
utes to a lesser degree since traffie on
this ronte, as measured at Hallelujah,
is primarily of a through nature, ¢on
sisting of both passenger and heavy
commercial vehicles. However, the
Hallelujnh-Heno branch of this route
is an essentinl extension of the Feath-
er River Highway. Particolarly in
winter, when show eonditions wre un-
favarable on other trans-Sierri rontes,
mueh heavy teaffic is ronted over the
Feather River Highwiy to and from
Nevada.

The beginning of the corrent bien-
nim in July, 1941, after the highway
through the canyvon had been opened

Above—Completed highway near Keddie.

Balow—Ioad of logs

on another section of new highway

California Highways and Public Works (August 1942)
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so lnid out ns to antieipate ?m'ﬂe
minor changes, and the grading and
drainage struetures on a highway
constructed on such well-considered
alignment and grade muy be classed
us the most nearly permanent items of
a highway.

Following the old theory of not
sending a man to do a boy’s work, it
has not been found economical or pos-
sible in view of the vast needs of our
highway system to construct surfaces
beyond the capaeity of the anticipated
needs fn:- tlh iod reasonably in ad-
vanee of the time of improvement
Rerardless of whether it is done con-
seiously and  voluntarily, highway
surfacing in designed and construeted
to meet 0 known or expected specifie
requirement and is subject to future
expansion in thickness, width and
ritmber of traffic lanes as the require-
menits develop and change and thereby
follows a definite pattern of stage com-
mh. d'l"bmﬁiﬁr of stage eom-
=truet ighway surfacing is
therefore universal and economic as
well as financially necessary.

Those cases where stage eonstrue-
tion of alignment and grade ean be
Justified or exermed on the ground of
expediency are fast disappearing, al-
though there is a vast nesd for
another and final stage of improve.
ment of aligninent and grade on a
great proportion of our existing hish-
ways, Stage construetion of align-
ment and grade is uneconomieal in
that it resalts in a loss of all discarded
erade or surface, or a write-off of the

| Fourteen ]

vidlue of these two items against the
traffie using the road up to the time
of the further or final stage of im-
provement.

Analyzing the Feather River High-
ways and ils tributaries as of
when the growing pains of

find

ShE

15 based on the facts that the rugped-
ness and instability of the eountry
traversed will, except in very few
eases, permit nothing more than minor
expansion in width on present align-
ment and grade,

P. W, A IMPROVEMENTSH

In 1941 the Public Roads Adminis.
tration had made, or had in progress,
improvements that wounld provide
permanent alignment and grade—ihe
same factors applying here as in the
North Fork Canyon—and stage con-
struction surface between Lake Al-
manor |‘Jﬂd the !;:thi: River High-
way at Paxton, o in

would dmmm postad

i amnd would release a consider-
ahle volume of long distance hanling
of timber products. Similar stase
construoetion was underway by the
Publie Roads Administration on a
unit of the Feather River Highway
between Kaddie and Quiney.

The problem of the 1941 State
Highway bodget for relief of distress
ot the Feather River Highway and
its tributaries resnlted in several well
selected improvements which were all
wdditional inerements of surfacing,
exeept the seven-mile unit just east of
Quiney. This unit provided an addi-
tional and possibly final stage of
alignment and grade, as well as an
improved stage of surfacing.

The improvement of these made-
;u.:h highways to the extent that

naness conld be made available was
aecomplished or contracted with one
minor exeeption in 1941, before war
conditions too severe an effect on
highway eosts.

These accomplishments are now
briefly deseri with loeation, length
and eout,

FEATHER RIVER HIGHWAY—

in the grade. The improvement eon-
sisted of a sobstantial increment of
base and a plant-mix 20 feet wide and
3 inches thick. Hemstreet and Bell
did the work., in 1941, st a cost of
&

MeEwen in 1942, at a cost of $22.879.
The work completed by Publie Roads
Administration in 1941 between
Keddie and Quiney was done by Is-
bell Construetion Company at a eost
of §169,559,

FROM QUINCY EAST FOR 6.8
MILES alignment and grade was
stardardized and a substantial surface
consisting of n gruvel base not less
than # inches thick and a plant-mived
surfacing 2] inches thick and 22 feet
wide. This project was construeted
by Harms Bros. in 1941 and 1942 at
a eost of §151 888,

FROM RECEWOURTH EAST
FOR 94 MILES, the existing road
brought to final alignment and grade
in varions stages over a period of nine
vears, and having been oiled by the
peoetration method, was surfaced
with plant-mix 2} inches thick and 22
feet wide. This work was done by
Poulos and McEwen in 1941, at & cost
of $46,663.

ON 1T 8 395 RETWEEN CON-
STANTIA AND HALLELUJAH, at
the junetion with the Feather River
Highway, 121 miles, the existine
penetration and rond-mixed surfacing
was reinforeed with plant-mix from
21 to 3 inches thick and 22 fest wide
This work was done by Fredericksen
and Westhrook in 1941, at a eost of
£50 412

ON SIEREA WAY, BETWEEN
CRESCENT MILLS AND GREEN-
VILLE, 42 MILES, which was orie-
innlly graded and oiled by the Public

(Angwit 1942) California Highways and Public Works
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Bketch map showing improvement on the Feather River Highway and tributaries by the State and Public Roads Administration

Roads Administration, an inerement
of rosd-mixed surface 23 inches thick
and 22 feet wide was plaeced in 1941
by Oranges Bros. and s now being
sealed by day labor at & gross cost of
#19,142,

On the Sierrn Way the Public
Roads Administration completed in
1941 iwo units. The work done eon-
sisted of grading and providing a
stabilized base on which foture sur-
fnce will be required. One unit of 3.8
miles extended from Greenville north
and the other of 6.9 miles was between
Creseent Mills and the Feather River
Highway near Paxton. The approxi.
mate cost of the Greenville onit was
$64,935 and of the Creseent Mills to
Paxton unit $299,702,

The agerecate length of several
units of the Feather River Highway,
or its tributaries, on which improve-
ment was eompleted in 1941 or 1942
by the State or the Public Roads Ad-
ministration i 70 miles and the ag-
oregate cost wis BI8T,154,

TMPROVEMENTE MUST CONTINUE

The work completsd on these roads
in the enrrent biennial period clears
the Feather River Highway of those
deficiencies that are the most pro-
nounced at the moment and eonsti-
tutes a definite and appreciable con-
tribution to better traffic servioa in
and through the area. The type and

pattern of the improvement must be
continued and extended for an in-
definite period if the highway system
in the area is to be standardized and
strengthened satisfactorily to serve
even present requirements.

Conditions as to the inadequacy of
this group of highways to meet re-
quirements of a traffle that has ont-
grown expectations are but a replica
of those applicable to any other group
of highways in the SBtate and serve to
indicate that even the comprehensive
program just completed here, while
affording much relief, 18 *“‘too little
and too late’ to keep up w:lh traffie,
This development of traffic ocenrred
in spite of an almost eamplete lack of
development on the most important
tributary, the Sierra Way, as of that
date. Also on the Feather River
Highway itself the unimproved unit
between Keddie and Quiney was a very
severe deterrent to traffic. This unit,
however, was in the process of im-
provement by the Public Roads Ad-
ministration as o Morest Highway and
was completed to its inital stage late
in 1941,

't turm out?™
“Didn’'t you hear

“How coma  you
demanded the sergesant.
the bugle blow reveills ¥

“Honest, sergeant, I'm sfrall I'm going
te be a flop as a saldier. [ don't know
ang durn tane from another.”

California Highways and Public Works (Asgust1942)

ALASEA WANTS IT

Territory of Alaska

Office of Highway Enginsor
and Superintendent of
Public Works

Juneau, Alaska

Mr. J. W. Howe

Califernin Highways and
Public Warks

Sacramento; Califarnia

Dear Mr. Howa!

This effice would greatly appreciate be-
ing put on the mailing list for your inter-
esting publication. Thanking you in
advance; | am

Yours very truly,

WM. A. HESSE,
Highway Enginser

RELEASES 200,000 TONS OF STEEL

At n recent Producers Counell, Ool, I, I,
Fowler, Chief, SBapply Division, Corpa of
Engineera, said: “On the new storage depol
program alons, we expect to employ around
25,000 wood trusees, thereby releasing more
than 200,000 tons of steel. That much
stoal, it in estimated, will build 7,500 medium
innks"

Smith had heard n conundrum that he
thought wnn very good, so when bhe arrived
home he soncluded to try it on his wife.

Smith—Th you know why 1 am like a
mule ¥

Wife—No, 1 don't, but I often intended to
nek you,

| Fifteen |



State 8ign Route 28 winds through heavy growths of Redwoods between Flynn and Navarro, 8 narrow road with sharp turns and grades

25 Curves to be Eliminated on Lateral
Through Mendocino County Redwoods

By L. R. REDDEN, District Office Engineer

LIFE span of virtually the en-
tire American period in Cali-
fornia-—such 18 the background

of a seetion of the MeDonald-to-the
Sea Highway in Mendovine County,
between Flynn Creek and Navarro, on
State Sien Ronte 28, the improvement
aof which wias recently placed under
econtrast

The improvement s located o few
miles northwest of the lower end of
Andersom Valley, which was settled
in 1851, For 10 Vears thereafter, the
only means of access from the valley
to the San Franciseo Bay area was
over a pioneer road by ox team to the
sontheast to a connecting road at
Cloverdale.

[Sixteen]

Then, in 1861, the road was ex
tended westerly from the valley to the
eoist at the mouth of the Albion
River. The extension wns made pri-
marily to provide aceess for the dis-
posal of agrienltaral prodoets from
the Awnderson Valley to the thriving
saowmill eommunities |ving along the
eonst, and ineidentally to give o more
ready aceess to the outside world,

The eneineering standards  wore
those required of most pioneer works
i passable rond with a minimum of
wark., It was cheaper to go around a
tree than to cut it down. The unit
between Flynn CUreek and Navarro
has remained very much without
change to this doy, exeept for minor

maintenanee improvements, oiling and
the replacement of bridges.

The route remained under the juris-
iietion of Mendoeing County wntil
1914 when it was taken into the State
Highway System by the third State
highway bond act, Sinee then, im-
provements have been made in the
route from time to time so that of the
few remaining unimproved seetions,
the Flyan Creele-Navarro unit is by
frr the most substandard.

The existing road has beeome en-
tively inndequate for present day traf-
fle requirements due to the steeply
pitching grade, the many sharp
eregtod vertical curves and the almost
angular alignment; and in many
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Poeogme=t Aecomptructed
Aoad Read
Length miles 106 M 190 M
Total curvatwre B58 degrees DO degrees
Min. radius 100 o 00 4
Curves under 500
o radius 25 [+]
Min. vert. sight
gintmnce 150 R unlimited
Sight distances lass
than Z7T8 1 ]
Masimum grads 9.5%
Grade over 3% TS
Adverss grade

-
i
2578

eliminated &
trucks may l'|',|,||||_'. nisgrotinte L
n hizh gear.

lanied roadbed is 26 feet wid

1 ents and 28 fest wide in fills An
exee]llent weleeled I o be pb
tained {rom within eul = Just ens
of the North Fork brdee 1 to be
placed on the r to depths rang

ing up 1o 14 1 s over the seleceted A few giants must make room for a8 modern highway and (abova)] the logs are being

i pogn 103 cutl into commercial langths
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in California Reached $52,880,000

Continwed from page 11)
ACCESS ROADS

Defense Highway Program

STRATEGIC NETWORK

Contracts Contracts
Awarded, Proj- . Awarded, Proj-
Projects ects Adver- Projects ects Adver-
Certified & tised & Pend-  Certified & tised & Pend-
Pending ing Adver- Pending ing Adwvar-
" Certification tzement Certification tisement
“C™ Area
Number of Projects..... i e Bt A e 23 12 & 1
M e e e e e A R B T e R L 50.3 1.2 135 74
e e i e L B e e B L P e 3 3 4 4
CrRdE BEDAPBEIONE e e e e e e e e i e 4 4 " o
O o s ey oy e oo S g s e Y §7,489,700 $3,672,600 $1,562,900 §77T.900
“D" Area
NMumbar of Projects......ccvcnvircnscicamsnnnns " A 12 ) 12 L]
| R R e I e S e L P e s S o T el Tl 61.4 B6.2 32,0 228
L —— 5 i T T
Groade Baparationd - e o, 1 1 1 -
BRABERE . e mn s s e s 22,161,000 32,133,400 $2,169,600 §1,304,600
“E" Area
Mumber of Projecte. e e e e 0 7 1 .
R e M L E T el e S B e e L i 8 383 27.a 1.7 -
Bridpsd s ems s S B e e Y 2 1 : 2
Grade Separations . e 2 2 il ==
Amount .. B $2,003,900 $1,670,100 $195,000 - mm

The nbove tabulations provide ready compariswms between the ecertified projects and construction set in motion to show the progress
made by the Division of Highways in advancing the defense highway programs. The work involved in both access rond profeets and lmprove-

ment to the strategic network inclosle practically all phases of highway construetion.

While most of the rond milenge boing eonstructed in of

the plant-mived biteminous surface iype, certain projeets inclode portlamd cement conerste pivement anid asphalt concrete pavement.  The

bridges included in the programs are of various lengrhs, some reinforced conerete and mauy ore timber stroctures,

The grade separations

inelude separestion of the grades of highways on heuvily traveled routes ae well as railroud separations. The geading uvolved has rooged

from shoulder constroction to beavy ercavation.

From the datn given, it muy be seen that Californln = well into regoired defense highway ecostroction and that every effort is
boing made by the Divigion of Highways to sdvanee this phase of the National war effort

= ———

Caution Urged To Reduce Crossing Accidents

IRECTOR of Publie Works,

Frank W. Clark, appeals to

motorists to exercise extreme
caution at railroad and highway grade
erossings.

Director Clark said his appeal was
directed especially to defense industry
workers in order to reduce the **alarm-
ing’’ death and disability tell which
“is making serious inroads on man-
power vitally needed for the war
gffort, "’

“Governor Olson has asked me'
Mr. Clark said, “*as head of the State
agency which supervises our highways
to sound a warning against careless.
ness which is responsible for aceidents
which hamper onr war program,

Clnereasing speed in prodoction
and in many other lines of endeavor
directly connected with the war pro.
gram is adding to the aceident rute
throughout the eountry,

“Man-power lost by aeeidental
death last vear conld have built 7,000
heavy bombers, 20 battleships and 200
destroyers. "’

Clurk stated that statisties of the
Brotherhood of Locomotive Firemen
and Enginemen were as follows

[Eighteen]

“There was a 30 per eent increase
in grade crossing deaths in 1940 over
1939 and last year there was almost
a 10 per cent rise over 1940, One.
third of grade erossing casualties are
preventable. Aceording to the inter-
state Commeree Commission, 35 per
cent of suech aceidents result from
automobiles smushing into the sides of
irains,

“Last yenr, 1,931 persons lost their
lives in railroad grade crossing aeci-
dents ; the largest number sinee 1930,
During the same year—I1941—4 885
were injured at  grade crossings
There wers 4,820 of these neeidents
recorded in 1941, the groatest sinee
1947, In the flrst three months of
1942, 562 persons wers killed and
1,580 were injured ol grade crossings.

“"Cowpared with the first three
mimths of 1941, the number killed was
over 7 per eont greater, and the num-
her injured wis almost 16 per cent
gropter thin in 1942, O sourse, in-
ereased traffic heightens the poten-
tinlities of accidents, The ton miles of
traffle in 1941 were about 2 per ecent
hizher than any year during World
War 1,"

Grumm Loaned to W.P.B.
As Priority Consultant

Fred J. Geamm, Engineer of Sur-
vevs and Plans of the Division of
Highways was appointed Consultant
to the Buorean of Governmental Re-
quirements of the War Production
Board by Maury Maverick, Chief of
the Bureau, on June 1st.

Mr. Grumm was ealled to Washing-
ton to eonsult with Byron Seott, As-
sistant 1o Manry Maverick, in a series
of conferences on priority procedure
relating to road projects. Mr, Grumm
reported to the burean chief on the re-
sult of these conferences. The ap-
pointment of consultant without eom-
pensation, was made for the purpose of
econtinning an investization and study
of priority procedure.

In addition, the War Production
Board Borean Chief asked Gromm to
represent him at vital anouoal board
meetings in the Federal Region on the
West coast. These mestings are held at
Salt Lake, Seattle and San Franeiseo.

Mr, Grumm will attend each of
these meetings and make reports to the
WarProduetion Board Burean on proj-
wrts brought up for disenssion and the
priority procedure pertaining to them.
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Performance of Culverts and

Survey of Culvert Practice
By G. A. TILTON, Jr., Assistant Construction Engineer

A series of articles presenting the results of a Joint Departmental Study of
Parformance of Culverts and Survey of Culvert Practice will ba presented in future
jssues of the California Highways and Public Works Magazine to which the fallowing

ig & brief introduction.

N 80 FAR as State-wide policies
are concerned, highway drainage
in Californin began with the

inanguration of the State Highway
System in 1912, At that time, roin-
fall and runoff data throughout Cali-
fornia were meager and scattered
and generally inadequate npon which
to predicate engineering desion.

It was not until 26 years later, in
1938, that the first of severnl general
storms of extreme intensity oceurred
to test the wvalidity of a quarter
century of highway drainage prac-
e,

Althongh  drainsage struoctures in
genaeral functioned satisfactorily,
there were sufficlent inconsistencies
in the performanes of eolverts and
drainage facilities to warrant a com-
prehensive study and sarvey.

ETUDY REQUIRED TWO YEARS

Buneh a study was ordered and eon-
dueted over a two-year period by a
joint departmental committee of the
Division of Highways, Department of
Public Works, composed of the fol-
lowing personnel :

E. Robinson Rowe, Asgistant En-
gineer, Bridge Department,

R. L. Thomas, Assistant Engineer,
Surveys and Plans,

C¢. F. Woodin, Assistant Mainte-
nance Engineer.

G. A. Tilton, Jr., Assistant Con-
struction Engineer,

Field ohservations and studies cov-
ering the entire State indieate that
enlvert practice has long passed the
stage where empirieal determination
of the size of a colvert opening is
the all-important essential of design,
emphasized to the point of disregard
of other hydranlic and installation
refinements.

Sugeested and recommended
changes in eulvert practice resulting
from the extensive survey are being
presented with the object of engen-

dering and eneouraging prograssive
policies abreast the field of experi-
mentation and experience,

In view of the weneral Interest
aroused by the committess' findings,
recommendations and conelosions, a
series of artioles is to be presented in
subsequent issues of the Culifornia
Highways and DPublic Works Magn-
zine, beginning with the September
issue, sovering the following subjeets
pertaining to culverts and drainage
on the California State Highway
Hwstom ¢
1. Comparison of hydrology in Cali-

fornia and midwestern and east-

ern United States,

, Debris control at oculvert en.

trances,

. Oulvert location and slopes.

Culvert entrances, headwalls,

and drop inlets,

Culvert outlets and endwalls.

Siphon eculverts and sag-pipe

culverts.

. Field installation of culverts.

Classification of eulvert sites and

gelection of culvert types,

9. Rated waterways for culverts,

10. Maintenance of culverts and
drainage ditches,

a1 Mo o 8

——

| OUR ammm;_ “

Y Let our subject be
OUR COUNTRY,
OUR WHOLE COUNTRY,
. . . and nothing but
O COUNTRY,

And by the blessing of God,
may that eountry itself become a !
vast and splendid monument,
not of oppression and terror, but
of wisdom and pence, and of
liberty, npon which the world
may gare with admiration for-
ever ! "' —Daniel Webster,

California Highways and Public Works (August 1942)

25 Curves to be
Eliminated Through
Mendocino County

{Continmed from page 17)

material a three ineh ecourse of gravel
base is to be placed ; and finally a one
inch wearing course of road-mix is to
be construeted on the gravel base to
the full width of the roadbed,

Mueh of the country served by the
project was onee eovered by dense
redwood forest land which has largely
been eut over, However, o very heavy
stand of virgin timber still borders
the project. )

The heavily timbered terrain
ahounds with redwood trees ranging
up to eight and 10 feet in diameter.
Some iden of the cover may be gained
when it is stated that the eclearing
expense for this 1.90 mile project is
®15.905 or 26.8% of the ontire bid
price of #57,357, With so much
elearing going on and with the ery
of “‘timber!"" schoing throughout the
woods, the project takes on the atmos-
phere of logging operations rather
than that of a rvoad improvement
provject,

The bridge over the north fork of
the Navarro River, which is erossed
within the limits of the improvement,
was buill about 1931 and is in good
gondition. The foresight of the loea.
tors in placing the bridge hns made
it possible 10 develop the approaches
to it under the present improvement
without reduction in standard design.

Stability of the conntry traversed is
generally good, Tnspection of exist-
ing eut slopes, supplemented by soil
studies, have led the engineers to
design the slopes as steep as § to 1,

The project was originally pro-
grammed to be construeted in its en-
tirety during the 1942 geason, how-
ever, delays hive resulted in obtaining
the necessary releass to  eonstruet
fl'{'lm '\'IIT“EI}'I'[.H H’ﬂi'l‘rll"‘ll‘“‘ﬂ! 111'?'.'“”’“
areneies go that the project will not be
completed until 1943, The project is
being finaneed in part with Federal
funds,

John Burman and Sons is the Con-
tractor; the work is under the juris-
diction of B, R. Green, Distriet Engi-
neer, with 1, B, MeCollum as Aeting
Resident Engineer,

Teacher—"Now, Robly, tell me whera the
elephant is found.”

Bobly=—"The elephant Is such n large
anlmal it is searcely ever Josl™

[Nineteen]



Highway Bids and
Awards for July, 1942

CONTRA OOSTA OOUNTY — Between
the |nterseetion with Houte 14 ia Hercules

KERN COUNTY — Across Grapevine
Cresk, about & miles north of Lebee, an

! A. R. M. Price. Hunting-
ton Purk, MIEIL E. E. Bmith, El! Cerrite,

My R Oakley, Pasadonn, ST 400,
lontrant awarded hitt Bhields and
Fiaher, Freswo, £51.250,

KERN COUNTY — Between Houte 188
and Gardier Field, about 5.6 miles to bo
gradel and blluininous surface  treatment
apphied. IDistelot VI, Grifith Co, Los An-

ow, 184040, Conteact awardsd to Louls
Binsotti & Ban, Biockton, $157 .90,

LASBEN OOUNTY—Hetween HRouwe 20
and feservation Doundary, near Howey
Lake, about 43 imiles, n B o cun-
structed of |

borrow
with road mized Distriet T1.
Lllrullﬁllmﬂm Barramenta, tﬁ.ﬂ!: A, Twi
el "

LOE ANGELESE (OUNTY — Between

Ave. and Blansom Ave, aboui

NS5 mile v be surfnce] with emEnt

moncrele pavement.  [Distriet V11, Route 155,

Mevtmen Contract swurded to Griffith Ca.,
Lion Amgpeles. $42L500.

MERCED l:J.EI'NTT_HEtnT Reute 4
near [lubsck Mepresd ekl
et !-ﬂ-llhmlitl::uhwr-
fare trewiment to b spplied 1o central
portion of the roadied ssd
treatment applivd oo shoulders
Elmer J. Warner, Stockien, 185 Cen-
lrlﬂ'i'l'llﬂh'l e B A Forle, San Ansslme,

MONTEREY COUNTY —Netwees Hesr-
vatien Deundary asd .7 mile north of Mon-
terey Avense in Marine, sbout 1.5 miles te
[ amd paved with Classe “B” Port-
lansl rement conerete, [Mstriet V, Roots 56,
. Centrart swarded o Walter J.
wu_}:hn- & H I Zesti, Watsonvills,

BACRAMENTO OOUNTY —Portions be-
tween Bacramento ¢ty limits and Anburn
Rivd, shout five miles, shouwblers 1o be
eomatroctesd asd plant-mized surfacing o be

ol over exlstlng pavement. [istriet 171,

te 08, Rertion A Mellilliveay Con-
struction Co., Nacramenin, 854042, Con-
truoet awnnded to A, Telehert & Son, Ine,
Hareramento, 345874,

[Twenty]

Highway Division Designs New
Traffic Signal Blackout Unit

(Comtinmed from page &)

The first observation from the air
was made from a plane by Lt. Colonel
R. T. Lester, U'. 8. Army Air Corp,
atiached to Moffett Fiedd. Following
i & copy of his report ;

A second observation was made
from a Navy blimp, and the following
is quoted from the Filot’s report to
Commander Mackey of the 1. 5.
Noval Air Btation at Moffet Field :

“1. At 2,020 on the
24 April 1042 conducted
nary observation tests of the Bay-

a2

shore traffic light system
ust on station (by Tiny's
). Woeather was clear, visib

BAN RBERNARDINO COCNTY —Acroess
Iay O Flood Chanse] sbont I3 miles
west of Colton, & rrinforced conerete
to be ronstroctsd, [Hstriet V111, Houte
ﬁu:th-‘ lh E“r':lhlqh Lo A
Contraet awanded to Carl Hallin, Tos As-
gries, 35,000 00,

HAN TMEGO COUNTY—In City of Sas
Nm.ﬂﬂlﬂ‘l&m:ﬂl.guqn&m
tet mvwen Hiserrsns Sirest and High-
ntnhmtm-llrhhnm“lp:nd
with Portland eement conerets and It
Disiriet X1, Homte 12 Seetions

B, Harnett Avenue. V. H. Dewnis Const

$101,240 ;
13080 Orifith Co.
traet awanded to K. E Has
ard & Bone, Ban [Hego, £126.5700.00,
SAN MATED OOUNTY—Betwess 2
miles sonth of Tonitas and 1 mile south of

Lobitos, alwut 28 miles In jeagth tn be
grades] amd ration trestment “E:d-
Disiriot IV, Route 68, Bections 1,0, A

L. Harney, San Francises, £507.085. Con-
trart awnrded to Harms Brs., Bacramento,

FEYATEEIIEE
e
i;i iigiig ;

i;5.174ad
iig;%%1;E§ a:

All sign lights, street lights, and
other ronflieting lights near the inter.
section were turned off before obser-
vations were made.

[+ Colonel Kinzie reported that
severnl flights st varving elevations
from severnl directions were made
over the interseetion and at no time
were the traflle lights visible from the
mir.

Cundidate : "Iow did you lke my speech
om the sgricaltural problem ™

Farmer: “It wasn't bael, but 0 good day's
raln would do n heap more good.”
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State of California
CULBERT L. OLSON, Governor

Department of Public Works

Hcid'qu.!rl:u: Public Weorks Building, Twelfth and N Streets, Sacramento

FRANK W. CLARK, Director of Public Works

ROBERT H. ROOT, Assistant Director

[I CALIFORNIA HIGHWAY COMMISSION

LAWHRENCE BARRE'TT, Chairman, San Francisco
IENER W. NIELSEN, Fresno
AMERIGO BOXEANL Los Angelos
BERT L. VAUGHN, Jocumba
L. G. HITCHCOOK, Sauty Hosa
I L. PENFIVLD, Rooretury

DIVISION OF HIGHWAYS

€, H. PURCELL, State Highwiy Bnglueer
G. T, MolDOY, Assstant State Highway Engineer
4 G, BTANDLEY, Prinvipal Assistant Engiueer
R. H. WILSON, Office Engineer
T. E. STAXTOXN, Materlnls snd IResearch Eoglueer
FRED J, GIRUMM, Hugineer of Sarveys and lons
E. M. GLLLIS, Construetion Eugineer
T. H. BDENNIE, Maintenance Fnglnéer
F. W, FANHORST, Bridge Engineer
L. V. CAMPBELL, Engineer of City and Cooperative Projecis
R, H. STALNAKER, BEguipment Enginesr
J. W, VICKREY, Trallic and Saleiy Engluser
E R HIGGINS, Compiroller

DISTRICT ENGINEERS
. I. GREEN, INstricl [, Enreka
F, W. HABELWOOD, Disirielt 1T, Redding
CHARLES . WHITMORE, Distriet TTL, Marywville
JXNO. H. EKEGGE, Dvstriet 1V, San Franeisen
1. H. GIBRON, District ¥V, San Luls Ohispo
E. T. ROOTT, Distriet VI, Fresno
B, V. CORTELYOU, Districi VLI, Lok Angeles
E. . BULLIVAN, Distriet YIIL San Dernardine
B W, LOWDEXN {Acting), Instriet 1IX, Bishop
PAUL 0. HARDING, District X, Srockton
E K WALLACE, Distriet X1, San Diego

HOWARD C. WOOD, Acting Dridge Engloeer, San Franciseo-
Oakland Bay, Oorquines, and Antioch Bridges

p— prowivd fE ERLIPUREIS TTATY PRIGTING G050l
“U'li'."_,.. BRCRARIEHTE, | j4d  GEMRSE B ool ¥ TETE FRINTER 14458 H-42

MORGAN KEATON, Deputy Director

| DIVISION OF WATER RESOURCES

EDWARD HYATT, Smis Engimeer, Clilef of [hvision

A, I EDMONSTON, Deputy In Charge Water
Resourees Investigation

HAROLD CONKLING, Iveputy in Charge Water IRighits
G. H. JONEB, Flood Contrel and Reclomation
GORTWIN ZANDENR, Adjudieation, Water DHstriluition
MARK 5. EDRON, Hydraulle Englnser Water Righis

SPENCER BURROUGHS, Atlorney
GEORGE T. GUNSTON, Administrative Assistant

DIVISION OF ARCHITECTURE
ANBON BOYD, State Arvchitect

W, K. DANIELS, Apsistant Siate Arelites

P. T. POAGE, Assistunt Siate Architeot

HEADQUARTERS
H W, IkHAVEN, Bupervising Architeoiuen] Dheafismon
D, O. WILLETT, Supervising Rtruetura] Engineer
CARLITON PIERSON, Superyising Specifiention 'Writer
J. W, DUTTON, Principal Enginesr, Geoeral Conatruction
W. H ROCKINGHAM, Principal Mechanical and Elevtrien]
Engineer
. E. BERG, Bupervising HEstimator of Bailding Constroastios

anmﬁi OF CONTRACTS AND RIGHTS OF WAY

(0. 0. CARLETOXN, Chief
FRANK B. DURKEE, Attorney
O, B, MONTGOMERY, Attorney

ROBERT E. REELD, Attornex
FRANCIE J. CARR, Attoroer
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