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War Depletes Personnel of Division
of Highways and Creates Serious
Problem of Road Maintenance

By C. H. PURCELL, State Highway Engineer

HE war has created a serious
problem for the State Division of

Highways We are confrontad
with the task of holding or obtaining
sufficient trained personnel to main.
tain our highways, to complete the
eonstruction of the many poing proj-
ects that are of vital importanee to
our war program and to make the

¢ surveys and plans and
handle the eonstruetion of other
vitally needed projects.

Over 2,900 employees have left the
service of the Division of Highwa
gince Janmary 1, 1041, and at
present time others are leaving at
the rate of about two per day. Many
have entered the armed forces:
others have resigned to accept em-
ployment elsewhere. Replacements
are increasingly difficult to obtain
and at several locations in California,
due to the scarcity of men and the
dmﬂl]lj' of ﬂm u'i'l!l‘ qQuar-
ters, it has been impossible to fill the
vacancies.

In spite of our best efforts in re-
erniting new personnel, we have ap-
proximately 1300 fewer ecmployees
now than a year ago,

During the past several months
survey, plan and eonstruetion work
has been steadily inereasing due to
many aeccess road and emergency
flight strip projects being added to
our program. On Oectober 1st of this
year, 124 contracts were under way,
46 of which were aceess road or fight
strip projects. The estimated eost of
completing these contracts was $13 .
553,000, In eomparison, the esti-
mated ecost of completing contraets
under way on October 1, 1940, was
$5,645,000.

It is interesting to note that om
October 1, 1940, there were 1285
engineers employed by the Division
of Highways, while only 1,122 engi.
neers were on the pay roll on Oetoboer

Strategic Network and
Access Roads Defined
“A great many people have |
the idea that the strategic net-
| work of highways is a system
| of military roads separate from
| the ordinary highway system
of the nation. It is nothing of

the sort,” Brig. Gen, Philip B.
Fleming said in n recent state.

:

tailed. notable ex-
ceptions the Public Roads Ad-
ministration, through which the
Federal Works carries
nﬂlfmm%m
gram, is concentra on pro-
anccess roads in areas of ||
mili , naval or wartime in-
dus concentration, and on

remedying critieal deficiencies
in the strategic network.
“Average length of the access
roads is only about three miles.
Those that do not form part of
the primary or
tems of the Btates
they are located are

i

1, 1942, In addition to the 124 going
eontracts, 52 other projects, estimated
to cost 89,378,000, have been certified
for construetion by Federal authori-
mation,

In several sections of the State,
maintenanee work has inereased
greatly, due to military traffic and
hatling to defense establishments
causing heavy damage to highways.
With winter coming on there is a
strong possibility of having some of
our roads elosed unless replacements
can be obtained, [t is estimated that
a minimum of an additional 100
uqulg:mzt operators and 200 laborers
will bé required to maintain our roads
during this coming winter.

The many Federal war measure
regulations relating to highway eon-
struction and maintenance have also
added om a tremendous amount of
additional work, and only through
our employees working long hours has
it been possible to keep up with the
heavy survey, construetion, and main.
tenanece program. Many projects are
undermanned and in some cases un-
trained employees are being used for
work that they would ordinarily not
be assigned to.

The following Agures indieate the
serionsness of our personnel situation :
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California Is Striding Ahead

in the Conservation of Rubber

By JAMES M. CARTER, Director of Motor Vehicles and Chairman,
State Highway Traffic Advisory Committee

ing part in the Nation-wide ef-

fort to conserve vital war trans-
portation almost from the time the
country’s rubber supply was cut off
by hostilities in the Orient.

Becanse it was already in exisience
when the war started, the California
Highway Traffic Advisory Commitiese
to the War Department was recog-
nized by the Becretary of War and
the Office of Defense Transportation
as the logical eoordinating ageney
throngh which this work was to be
done

With the adoption of the Nation-
wide conservation program by the
ODT, the Highway Traffie Advisory
Committee to the War Department
wns delegated ns the national agenaoy.,
The several State committees, of
which the California group is one,
were given charge of the program in
their respective States. To loealize

C.HJFUHNIA has played a lead-

1

54,000 Communities ’
Require Motor Transport |

More than 54,000 eommumi- |
ties in the country, as compared |
with 48,000 10 years ago, de- |
pend entirely upon motor trans-
port, aeeording to the 1942 odi- |
tion of “Motor Truck Faects™ !
now being released by the
Motor Truck Committee of the
Antomobile Manufacturers As
socintion

Included in the imformation
is the fact that of 741 war fae-
tories in Michigan, the average
plant utilizes truck transporta-
tion to the extent of 65 per eent
of incoming freight, and 69 per
cent of outgoing freight.

In California with 5,533 com-
munities, 1868 of them, or 33.8

]

per cent are served only by
roads. N

[Two]

JAMES M. CARTER
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WHY OUR COUNTEY MUST
SAVE CARS AND TIRES

TODAY—7 out of 10 typical
industrial workers depend on
cars to get 1o work, 2 use public
transportation and one walks

NEXT JANUARY—out of
every 10 tires on workers' cars
today, 4 will be worn out.

AUGUBT, 1043—8 out of
every 10 tires will be worn out;
public on will be
available to only 4 out of 10
workers when their cars give

Weat Viegiada Nead Commizeion
Furrey

L

the program and bring it closer to the
people, war transportation committees
were 8=t up in every important eom-
munity and administrators named to
handle purely loeal problems

The writer was named chairman of
the California commitiee by Governor
Olson. Serving on the eommities are
Charles H. Pureell, State Highway
Engineer; Larry Barreit, chairman
of the Californis Highway Commis-
sion, and E. Raymond Cato, Chief of
the California Highway Patrol.

To facilitate the committee in
earrving out the program, technical
nssistants were drawn from the De-
partments of Public Works and Motor
Vehicles, J, W. Vickrey, Traffle and
Safety Engineer of the Division of
Highways, was appointed Exeeutive
Secretary and Arthur B, Wangh,
Public Relations Counsel of the De-
partment of Motor Vehicles, was ap-
pointed Director of Information.

Dvistriet Bngineers of the Highway

57 Per Cent of All Car
Mileage Is For Business

Some interesting facis eon-
eerning the use of antomobiles
are revealed in the latest issne
of Automobile Facis and Fig-
Ures maogarine.

Car mileage for strictly
l business purposes sverages 37

per eent for all States. Anto-
mobile trips for pecessity uses
amount to 77 per eent and trips
for reereational and social uses
are given as 23 per cent

Some other interesting faets
in eonnection with automobile
use are that the oldest cars
have a high percentage of ne-
cesxity driving and eommercial
travelers have 1!1(‘ highest mile-
ages while physicians make the
most trips

e e o m

———
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Tire an left shows result with wheel sutl of balance or worn bearings. causing uneven wear and cup-liks indentations. MNext
tire shows wear on side becavse wheel in out of alignment. Third view, a combination of bad wheel alignment and bad brakes
cause wear on one side and spots on tread. Right picture shows what happens when you have rough; catching spots on brake
bands or egp-shaped brakes drum, causing wheel to stop n one position and wearing hele in tire.

Division were named assistant seere-
faries to act in their respective areas
and highway patrol inspestors and
captains were designated as eoordina.
tors m their areas. Highway engi-
neers and attaches were borrowed to
make surveys and give other technical
assistanee.

COMMITTEE ORJECTIVE

The committee adopted as its ob-
jective the conservation of vital war
transportation by the prolongation of
all rubber-borne transportation facili-
ties now in use and the maximum use
of mass transportation facilities, The
methods proposed to earry out this
Progriam were:

1. Systematic staggering of store,
gﬂiu. industrial and school
ours.

2. Planned neighborhood.by-neigh-
borhood group riding to and
from stores, offices, industries
and schools based on common
destinations,

3. Regulation of street and high.
way traffic to make possible
more safe and efficient use of
vehicles.

4, Becuring compliance with speed
regulations as proposed by the
President and Governor and
later by the Rubber Adminis-
trator,

S e

—_— T

Means to Save Rubber
Suggested by Jeffers

Rubber Director William M
Jeffers has asked all newspa-
pers to carry a special message
on tire comservation “as fre-
quently as possible” from Octo-
ber 5th until the start of Nation-
wide gasoline rationing about
November 224.

Jeffers offered =z suggested
text for a one or two column
box and said he hoped each edi-
tor wonld consider the reguest
as “a personal appeal from me.”

The suggested text:

A message to every driver:

You can save rubber and help
win the war if you will do
these things:

1—Drive only when absolute-
ly necessary.

2—Keep under thirty-five
miles per hour.

J—EKeep your tires properly
inflated.

4—Have them inspected reg-
ularly.

6—8hare your car with

others.
—WILLIAM M. JEFFERS

|
l
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5. Encourage individuals, groups
and agencies to use any addi-
tional methods to conserve vital
war transportation.

Throushout, it has been the poliey
of the sommittee to work with the
eity administrators aml war trans-
portation eommitiees within their
geographical jurisdictions in an ad-
visory and stimulative eapaeity

The work has gone forward
smoothly and effectively,. War trans-
portation commirtees and administra-
tors have been appointed in every
California eity with a population over
10,000} and m a number with a popu-
lation somewhat less. These agencies
are all earrving out a conservation
program in keeping with their own
loeal problems but based on the gen-
eral prineiples of the ODT plan,

COORNDIN ATORE NAMED

In the Los Angeles Metropolitan
and the San Franciseo areas, special
eommittess amd  ecoordinators have
been named to handle the diffienlt and
intrieate problems of econservation
and mass transportation peculiar to
those communities.

Active support is being given all
of these agencies by the State High-
way Traffic Advisory Committee.

Realizing that the greatest problem
eonfronting it was to reach the indi-

{Continued on puga 10)
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Highway Culvert Location and Slope
From a Review of California Practice

R. ROBINSON ROWE, Assistant Engineer, Bridge Department
G. A. TILTON, Jr., Assistant Construction Engineer

FOREWORD

This is the third of a sories of technical abstracts from a joint departmontal review of culvert practice of the California Division of
Highways, by a committee composed of Clarence F. Woodin, Asistant Maintenance Engineer; Robert L. Thomas, Assistant Engineer, Surveys and Plans;
and the writers. Following the preliminary outline of subjocta in the August number of the California Highways and Poblic Warks, the series

opened with:

Seprember imue—Comparative Hydrology Pertinent to California Culvert Practice; Detober issup—Debris Control at Culvert Entrances

on California Highway

The series continues with a discassion of culvert location with eespect to the natural channel. Typical locations are named, defined and
compared, with recommendations. Obviously horizantal and vertical loeations are not independent, but the two smubjects are developed soparately
for casier reference. The vertical location invelves the consideration of slope, for which new guides are presented.

ODERN traffic demands and
M development of earth-moving

equipment justifies our in-
ereasingly higher standards for align-
ment and grade, In consequence,
ents through ridges are deeper and
embankmerts over depressions are
higher., Further, higher embank-
ments inerease the borden on enlverts
#0 that stronger and more expensive
vonduit sections are required.

Mo oifset the combination of greater
length nnd higher unit cost, every
expedient seems to have been tried.
The committes observed and studied
many cases in which expedients of
first-cost economy had saerifieed
hydraulie essentials.  Judgment,
rather than rule, must be the de-
terminant, but some general rules
should be helpful in aveiding wide
use of expedients which should be ap-
plied only in limited fields

LAWATIONS CLASBIFIED

To elarify the study, location prae-
tice has been classified as illnstrated
in Figure 12a-g. The Bottom Loca-
tion is the natural position for the
culvert, with flow line generally coin-
ciding with channel bed. With few
exceptions, this is the best location
hyidraulieally, even if allgnment must
be euryed (Figure 18a), ov grade line
broken (Figure 13b). Conduit cost
will be & maximum, but alternatives
should not be ecompared without es.
timating totul culvert eust, ineluding
headwalls, spillways, channel changes,
revetment, mainfenance and probable
damage i matural eonditions are
altered,

[Four]

In the Modified Botiom Location,
the outlel grade is raised above nat-
ural grade, shortening the distance
between  embankment slopes. Ths
has been suecessful for small pipe cal-
verts in steep channels, as the conduit
ean project and cantilever from the
bank so that outfall will elear the toe
of the embankment slope. Even for
medinm-size eulverts of pipe or box
section, the modifieation has been ap-
plied by aligning the eonduit with the
gradetour (grade coutour), so that
the enlvert is built throughout on
solid earth and outfalls to one side of
the natural channel (Figure 14).

If both entrance and outlet are set
well above natural grade, the align-
ment uwsoally ignores the mnatural
channel, following & gradetonr on
that side of the ravine where highway
grade is low, This has been desig-
nated a Sidehill Location (or a Top
Location if conduit is laid just below
the roadway grade). For the lalter,
hazard of Aeod overtopping the romd.
way shonld be investignted. 1In
pither ease, the embankmeni must
gserve a8 a dam and may require spe
clal attention, such as use of impervi-
ong horrow or greater compaction on
the upstream slope and provision for
drainage of the rest of the prism.

Suieh a location inerenses stage for
gome distance npstream, aggrades the
bed with mineral debris and leaves
i stagnant pond after each flow,
Selection of this type presumes that
these changes are tolerable. In some
eases, however, aggradation filled the
channel rapidly, so that approach
channels had to be maintained; but

bottom loeations would have passed
debris throneh the eunlverts indefi-
nitely with little maintenance,

Also, for Sidehsll Localions, con-
duits may be subjected to unusual
stress by the shearing force indueed
by weight of a settling embankment,
Unbalanced pressures at such points
have ecaunsed total eollapse of pipes,
This can be avoided by adjusting
alignment and grade of the eulvert
until  the eonduit iz entrenched
throughout in firm material,

DIVERSION ALIGNMENT

The Diversion Location is the sub-
gtitution of a normal (or nearly so)
alignment for the natoral skew of the
channel, Four alternatives ars
aketehed as typical of mstallations
observed in the study., All require
that the channel be positively changed
or that embankment toes resist erosion
by flood flows, For high veloeity
flow, this means revetment of earth
slopes and careful design of head-
walls and endwalls.

As a general rule, flood waters
should be conducted under the high.
wiay ut flrst opportunity, as for al
ternative (a), minimizring scour of
embankment and entrapment of de-
bris. If the eulvert gradient will be
steep or if free drop is planned at
outfall, then alternative (e¢) may be
justified, but estimates shonld inelude
annual cost of maintaining channel
and embankment toe ahove the cul-
vert entranee, Alternative (b) is a
eompromise that ean be justified only
when loeal conditions limit channel
changes at both ends. Alternative

(November 1942) California Highways and Public Works



Culvert Locations Defined

Bottom Location

Colvert loeated in approximate
line and profile of natural channel,

Modified Bottom Location

Culvert entrance in hottom of nat-
urial channel and outlet projecting
from embankment slope,

Sidehill Location

Culvert entranes and outlet well
above bottom. Wrong: On an un-
stable berm. Right: In trench or
on solid berm.

Top Location
Culvert entrance and outlet pear
readway grade, well above bottom.

Diversion Location, Normal

Culvert normal to roadway, di-
verting a skewead stream at entrance
or ontlet or both.

Diversion Location, Preferred

Bmall skews eliminated, moderate
gleews retained, large skews reduced.

Transverse Relief Location

Colvert located transverse to road-
way to intercept gulter fow at regu-
lar intervals.

= a £ ﬁ'ﬂldm.)l__-_

—
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Figure 12
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() will nsnally be o Sidehall Loga-
fion and should be stndied as sueh.
Rarely, in a [U-shaped wvalley, this
alignment will resemble a Bottom Lo-
cation, with the advantage of dry
trench or stroeture exeavation, but
with all the disadvantages of alterna-
tives (a) and (e} combined.

REDUCTION OF SEEW

One point should be emphasized as
a general eriticism of alignment in
Diversion Location. Reduoetion of
skew should be considerate of extra
eost of skew construction and of chan-
nel change and maintenanee. At one
extreme, consider a box culvert 100
feet long on a 3 degree shew. Extra
cost of framing the skew stroucture
would probably exeeed the alternative
channel adjustment (about 5 feet)
for a normal alignment, At the other
extreme, suppose the channel skew
was 45 degrees, a normal culvert
would appear to save 41 feet of con-
duit by adding 100 feet of channel
work, DBut an 8 degres skew culvert
wonld have saved 40 feet of conduit
by adding only 86 feet of channel.

Henee, as a general rule, small
skews should be eliminated, moderate
skews retained and large skews re-
duced—the lmits being determinahble
for each site by cost eomparison. Ae-
cordingly, the second illustration of
Muversion Location (Figure 12 f) in-
dieates the preferred loecations,

BLOPES GENERALLY

In the September installment, it
was recommended that eulverts be
designed to carry a 10-year flood
without statie head (on crown at en-
trance) and that balanced design of
eulvert and appurtenances be based
on the 100-vear flood. Either of these
rulex may (for some partienlar site)
determine size of colvert or its gradi-
ent. Generally, however, the first
rile will determine only a minimum
waterway ares and the second will
vield balaneed eombinations of area,
eradient and conduit texture for cost
eonparison.

Sinee pradient assumes ils greatest
importanee when considering the rule
for a 100-year flood, we have defined
eritical slope as the gradient which
will just carry the 100-yvear flood with
a fall waterway.

CHARTS PREEENTED FOE COMPUTATIONS

Chart C (Figure 15) has been pre-
pared to show the relationship be-
tween foll eapacity and critieal slope
for enlverts of conerete or corrugated

[Five]



Figure 13a. Bottem Location—reinforeed conarete arch on curved alignment and uniform gradient in bettem of ravine,

Bottom Location—reinforeed conerete arch on straight alignment and broken gradient. Figure 14

Figure 13b.
Modifiad Bottom Location—corru-

gated metal pipe, with entrance in bottom of ravine and alignment fellowing grade tour in sidehill trench, to an outlet well above and to

one side of patural channel.

metal. The relationships were de-
rived from published (1) (21% dis-
charge formulae and depend upon
gige, shape and texture of the con-
dnit, but not its length, For eireular
sections, the slope is obtained in one
step with the isopleth {(compntation
line drawn on nomograph, or vepre-
sented by a straight edge) intercept-
ing the IM-year flood on the dis-
charge seale and the diameter scale
corresponding to the pipe material.
For non-cirenlar sections (box  or
arch) of cast-in-plaee conerete, there
are two steps, the first isopleth inter-
cepting perimeter and area scales to
ohtain & turning point on the dipm-
eter scale, whence a second isopleth
throngh the diseharece obtains the
aritical slope,

Before applying this chart, 8 mini-
mum condnit seetion should be deter-
mined from the 10-year flood crite-

* Numbers in parenthesie refer to hibliog-
raphy lsted at and oF this artiole.

[Six]

rion, remembering that the 10-year
flood is only 55 to 63 per cent of the
100-yvear flood, Chart D (Figure 18)
gives this directly for cirenlar eon-
dnits and a series of isopleths rotated
through the 10-year flood on the dis-
charge seale will give a series of
equivalent rectangular box dimen-
gione,
EXAMPLE

The following example illustrates
the use of the charts, Suppose for a
certain enlvert site that we have es-
timated the 100-vear flood al 250 and
the 10-vear flond at 145 second-feet,
From Chart D (Q=145) the least
diameter for a eirenlar section is 60
inches. For this first criterion, it is
presumed that there will be no back-
water in the barrel; hence, capacity
is gpoverned by size and shape of en-
trance, regardless of slope and tex-
ture of the conduit. From Chart C,
[@—2a0) the eritical slope is 0.71

per eent for a spun (ecentrifugally-
east reinforeed-conerete) pipe, or
0.95 per cent for a cast (reinforeed-
aonerete) pipe, or 3.85 per cent for
a (eorrugated) metal pipe, For the
gecond criterion, slope and texture
of conduit assume importance.

If any of these pipes is selected
tentatively and laid on its eritical
slope, the depth of headwater pool
above erown of eulvert will just egual
the entrance head. If laid on a
flatter gradient the headwater stage
will be inereased; if on a steeper
gradient, the headwater stags will
not be affected, but the pipe will fow
only part full, with veloeity inereas-
ing towards the ontlet.

Partienlarly, for a culvert 200 feet
lomg, if the metal enlvert were laid
on # (195 per cent gradient instead of
the eritical 3.85 per eent, hackwater
gtare would be inereased by 5.8
[=200(.0385-.0005)] feet. On the
other hand, if a cast pipe was laid on

(November 1942) California Highways and Public Works



a 3.85 per cent grade instead of its
eritical 0.95 per cent, pipe would
flow only half-full at outlet with a
velocity of 25.5 fest per second.
Usually the culvert slope will be
determined approximately by the
eradient of the existing channel, in
which ense Chart C will indicate the
type of conduit which will pass the
100-vear floosd with least backwater
and /or mimmum outfall  velosity
For this example, & box enlvert wonld
serve on slopes of 0.5 to 0.8 per cent,
u east pipe on slopes of 0.8 to 1.2 per
eent and a metal pipae for slopes of
34 to 43 per cent These ranges
(illustrative only) do not sover ex-
tremely flat, very steep, or inter-
mediate (1.2 to 3.4 per eent) slopes,

ADAPTATION TO ANY BLOPK

However, there are expadients
available. For very flat slopes, there
are two alternatives—either compute
the backwater stage at eulvert en
tranee and design protection therefor,
or select o larger opening, If the nal-
ural slope was 0.3 per eent, Chart C
will show that a 6 x 4 box eulvert
wortld canse 06 foot of hackwater,
which eould be aveided by using an
B x 4 box

Por very steep chaninels there will
be no backwater, but the problem is
to avoid erosion from high veloeity of
outfall, Mhere are 4 alternatives: (1)
The multiple culvert; (2} an ex.
tended culvert discharging at high
velooity well beyvond toe of embank-
ment: (3} a projecting eulvert with
free fall at outlet; and (4) & broken-
prade flow line. For any of these,
the ]'1,||_1_EI||:|t"_-x-'.' of the metal eulvert is
a distinel advantage,

The first three alternatives are com-
mon practiee and flelds of applieation
govm well understood, but the fourth
is rarely nsed. The theory is best ex-
plained by the preceding example,
assuming & 156 per eent slope for the
naturnl chanmel I the 60-inch by
200-fuot metal pipe is laid on this uni-
form slope, outfall will be half-section
at 25.5 lemt per seponi, It‘ ||‘|I" :.{:I'fl.l]l'
iz broken by layving the npstream half
on a 26 per eent and downstream half
on & 4 per cent gradient, then outfall
will be full-section at 128 feet per
soeond True, veloeity will be hizh
(304 feet per second) in the op-
stregm hall', bot this disposes of mueh
of the pxeess energy in increased frie.
tion, The excess kinetie energy ot
grade break is lost in turbulenee com
mon to sudden expansions of wetted

-.I

N ol w §
& ‘e W

Figure 17—a, b. Invert steps and herring-bone roughening to create turbulence and
reduce outlet velogity. c. Fluted sidewalls to further reduce velocity, (MeMNamee Croek,
I-Men-56-A.)

section ; at some stages, this loss will For the intermedinte range, modifi-
ocenr in a hydreaulie juimp. eations of either metal pipe or box

California Highways and Public Works (November 1942) [Seven]



Figure 15. Chart for computing eptimum culvert slope fram

estimated 100-year flood.

culvert are practical. For the metal
pipe, the backwater stage can be com-
puted and headwalls designed ae-
cordingly, or a larger pipe may be
specified. The box (or arch) eulvert
ean be roughened, or its grade broken,
or its invert stepped, or high veloeity
anticipated at outlet. For the ex-
ample, if natural slope is 1.5 per cent:
(1) a 60-inch metal eolvert would
greate 4.7 feet of backwater; or (2)
a T2-inch metal enlvert would just
ellminate backwater; or (3) a 6 x 4-
font box eulvert eonld be provided
with outlet protestion designed for
eflfuent veloeity of 17.7 feet per sce-
ond ; or (4) the box eulvert eould he
liidd om successive gradients of 2.4 per
eent pnd 0.6 per cent, hroken st mid-
point; or (5) the hox eulvert conld
be laid on its eritieal slope (0.6 per
eent) with invert stepped down 0.9
foot at each third point; or (6) the
inner surfaees (or a proper portion

[Eight]
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Figure 16. Chart for determining minimum culvert sntrance

section from estimated 10-year flood.

thereof) of the box culvert eould be
built roush or (7) 160 fect of cast
RC pipe at 095 per cent gradient
could be followed by 40 {eet of metal
pipe at 385 per cent, saving some
excavation.

EXPERIMENTAL CULVERT

Alternatives (5) and (6) have been
eombined in an experimental arch
onlvert (Figure 1Ta-¢) at MeNamee
Croek  (1-Men-56-A). Here the
nalural channel slope was 3.8 per
eeiit ; Hl-Foot steps with 0.9 foot risers
redueed the effective gradient on the
sleps to 2.0 per eent. The barrel was
the standard T3-sq.-ff. areh by 252
feet lomg wnder a 60-fool embank-
ment. Its invert was rovighened in a
herring-bone pattern by pressing 2 x
fi's down m fresh conerate, The walls
below springing were fluted by nailing
seabs to the forms.

Several other Lypes wers suggested
to the eommittes, bul disapproved be-
canse of hazard of hlooking by drift,
Ome, which wonld be very economical
for clear water on a steep slope, pro-
vided a normal entrance waterway,
contracting at onee to increase veloe-
ity and [frietion, then expanding
near outlet to regain low-veloeity out-
fall.  Others provide baffles or weirs,
a8 lor canal chutes and drops

The hazard of silt deposit in eul-
verts laid on flat gradienis is well
known. To avoid such deposit, enl-
vert slope must assore a veloeity
throughout its barrel greater than
the roling veloeity of the stream—
not only at flood stoge, but at all
stages of roily flow, For some sites,
this prineiple will warrant laying
culverts on  gradients somewhat
steeper than eritical. This is par-
tieularly applicable to box eulverts,
but sufficiently high veloeity at low
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stage may be gained by shaping the

invert like a broad, flat V.
Summarizing its findings, the com-

mittee recommends generally that:

(1) Culverts be located to fit nat-
ural channels in line and grade, fol-
lowing moderate ecurvature and
breaks in grade in so far as practical.

(2) For modified bottom or side-
hill locations, culverts should be en-
trenched in firm material beyond
probable plane of rupture. At such
locations, the outlet site should be
so selected that protection against
scour will be practical

(3) For any but the bottom loca-
tion, economy in first cost must be
Justified by a showing of adequ
for all contingencies and of tolerable
maintenance charges,

(4) Transverse relief locations on
long grades should be specified at
intervals not exceeding 300 feet.

(6) For & diversion location in a
skew chanmel, culvert entrance
should intercept the flow as directly
as practical. Economy will lie in
total elimination of small skews,
retention of moderate skews and re-
duction of large skews—all subject
to permissibility of channel change
at outlet.

(6) As one step in balancing de-
sign for the 100-year flood, the loca-
tor or designer should select n com-
bination of conduit and gradient that
will carry that flood with full section
to (or mearly to) the outlet, so as
to control the velocity of effluent.

(7) The gradient selected should
assure culvert velocity equal to or
greater than r velocity of the
stream at all stages of roily flow.

ﬁ:ﬂﬂzfﬂm stepped inverts
an roughening may partie-
ipate in the selection, but Eﬂu.
weirs and contracted sections shounld
be avoided for all surface run-off,
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The disner guest’'s noge wis exceplionnlly
lirge, anid father had noticed Willie staring
at it. Expecting the boy to make somo
frank and ontspoken comment, be gave him
a disapproving glnnes. “That's all right,
dad” eamée the renssuring response, “I'm not
going to say danything, I'm just looking ot
e

Fn RAlemoriam

Clifford ®avid Good
Junc g, 19g7—September 25, 1942

The wddew and untimely paring on
September 25th of Clifford D, Good; of
the legal staff representing the Divlsios
of Highways at Sonw Framciws, camied
deep sorrow to all bis friends awd ave-
clater, He bad beem im Stale service

soce Decomber, 1904, whes be war
appointed fo a position ar comdennation
tuvestigator awd irial attormey whero

hiv gemial and gewerons periomality svom
biw mamy frivud.

Cliferd David Good wai born June
#, 1897, im Mechling, 5. D, He attended
Grabam Grammar School in Loy Angeles,
Los Angeles High School, and the [mi-
versily of Sowthern California. He was
adwitted to the practice sf law before
the Dirtrict Court of Appeal on the
windl iy of Amgust, 1920, tu San Fraun-
cinew,

He way marvied March 1, 1921, to
Pearl Stover, of Saw Framcisco, The
widow, a von, George, and the decedemi’s
motber, Mri. Jemmie W, Good, rurvive
iy,

Bids and Awards
for October, 1942

ALAMEDA COUNTY—Between Distriby
ton Btructure and University Avenue, about
2.5 miles to be widennd with nil cement
concrete and the existing pavement to be sur-
faced with wpsphalt eoncrete.  Distriet IV,
Route 80, Piozza and Huntler, San Jose,
$200,133, Contract awarded tn Lee J. Tmnel,
Barkelay, $277.005.

LOB ANGELES COUNTY—On Stewurt
8t., Bxposition Bivd. & Dorchestor Ave, in the
city of Banta Monica, about (L0 mile to be
surfueed with plantmixed surfncing. IMstriet

' Contract awarded to Griffith Co., Les
Angeles, 846,340,

MONTEREY COUNTY —DBetween Salinas
nnd § mile north of Runta B, about 2.9 miles
to be praded and paved with Class “B” Port-
land cement concrete and o timber hridge Lo
be widened. District ¥V, Route 2, SBsetions AT,
Contraet awirdod to Granite Constroction
Uo., Wtsonville, §261,212.

ORANGE COUNTY—0On Katelln Avenue
nnd Denni Street, betwoen Los Alnmitos Rlvd,
nnill Farqubar Avenus, aboot 1R miles to be

ridod ond surfaced with plantmixed surfac-
ng, Lhstrict VII, Contract awarded to
Grifith Co.. Los Angeles, $60,401,

BAN DIEGO ODUNTY—Furnishing mnd
installing traffic signels system ot Barnet
Avenue and Midway Drive and st Lytton
Street und Roseernns Street on Houte {2 in
the eity of Bun Diego, Distriet X1. Contract
awarded to Feonolite Corp., Los Angeles,
4 i)

BOLANO COUNTY-—Tennesser and (Jeor-
gin Btreets, between Vallejo smd Houte 7,
abont 1.3 miles to be gruded ond surfaced
with plantmized nnﬂntiu{. Ihstrict X. H. A.
Forde, San Anselmo, §73.117 ; Ohas. L. Har-
ney, San  Fraociseo, §75,808,  Contraet
nvwarded to A, G. Haiwch, Ban Froneiseo,
8415,
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War Depletes

Personnel of
Division of Highways

{ Conlinued from page 1)

It will be noted from the foregoing
that the largest percentage of depar-
tures are in the engineering and
maintenanee personiel classifications.
It will also be noted that the number
of employees resigning to accept em-
ployment elsewhere is greater than
those leaving to enter the military
service,

In practically all lines of work, our
personne]l may find other employment
at inereased pay and in some cases
the necessity of incressing earnings to
cover increased cost of living has
practically made it necessary for the
employee to leave the Division of
Highways. In several other cases em-
ployees have resigned to enter defense
work with the hope that they would
be deferred from the deaft,

In the past it has heen the praectice
of the Division of Highways to em-
ploy colloge engineering students, dur-
mg the heavy Summer eonstruction
perind, to assist in engineering work.
These students have been assigned to
such duties as chainmen and rodmen
on survey work, load checkers and
weighmen on surfocing projects, and
ns offiee assistants, It is expected
that, prior to the Summer of 1943,
most of these young men will be m
the military serviee and that it will
he necessary for the State to look else-
where for engineering assistants. The
Department iy now looking for quali-
fied women to place in some of these
positions,

Employees who have remained in
the State’s serviee during this emer-
geney are to be commended for their
eonscientions endeavor to keep the
work rolling, a1 we all know that
these men and vunen will willingly
pomtinue their lony hours of work and
do everything in their power to insure
that highways, which are so impor-
tant to the war program, will be eon-
strueted and will be maintained,

The DNvision of Water Resources
and Division of Architecture have
contributed also to the armed forees.

The following Division of High-
ways employess are now in the mili-
tary servies :

[Nine]
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T mployees of the Departmen

Gearge C. Abarr
Victor D. Adams
Jack E. Allen, Jr.
Rex |, Allen

Omar G, Alexander
Cecil L, Aisthorpe
Raleigh L. Arneal
Haig Ayanian
George Angerina
Emest Apperson
Hartwell R, Ball
Robert A. Ball

Jack Barlas

Edward P. Bannon
Fred M. Barnes
Loren M. Barnett
Meldon L. Bauders
Horace S. Berry

D. Maurice Berry
Domnald W, Bergevin
Abramo Bertolozzi
Jack Bishop
William C. Blackburn
Mervyn R. Blacow
Glenn Blair

Joseph B. Bland
Raymond H. F. Boothe
William R. Borden
Carroll Bovey

Evan G. Bower
John L. Braddock
George C. Bradley
James K. Brenner
Elmer Brewster
Carroll B. Brown
Willard Brown
Laurence L. Brown
Clarence J. Brownell
Gerry Brummund
Will F, Bruning
Eugene F. Burge
Ernest Calanchi

[Ten]

Harvey O, Banks
William L. Berry

Alfred E. Calhoun
Thomas Cameron
William J. Campion, Jr,
Fony J. Canini
Heslin F. Cardinal
Austin B, Carroll
Harry T, Carter
Arnold H. Carver
Gayle M. Casebeer
Frank A. Castleberry
Julien R. Charle
Henry Compagnon
William E. Compton
Francis Chnstensen
John Christensen
William W, Clark
Byron F. Clarke
Charles W, Clawson
Eldred Q. Cochran
John A. Coffey
William C. Coffin
Robert J. Colling
Mortimer Calodny
Gordon L, Caoltrin
Fernando P. Cordero
Clande W. Caotter
Frank B, Cressy
Rayvmond Cullivan
Raymond C, Cummings
Hobart E. Curry '
C. Edwin Dalgleish
Larry R. Dale
Arthur E. Dana
Charles W, Dana
William V. Darling
Cedric B. Davis
Dewite 1. Davis
Wallace E. Davis
George R. Davis
Richard G. Day
Richard E. Deffebach
Seldon F. DelGiorgio

Willis DeLainey
Louis L, De Lu
Darwin C. Dinsmoor
George H. Dolan
Dale F. Downig
Edwin T. Drish
John Francis Duane
CGeorge H. Ebenhack
Albert B. Edwards
James B. Elliott
Merle W. Ellis

Ellis C. Engle

L. Parlin Estes
Charles T. Estudillo
Lyale G. Ewers

Don G. Evans
Kenneth M. Fenwick
Thomas E. Ferneau
John H. Ferns

Jack R. Ficher

Paul Flessatti

Duane Fountain
Frank D. Fraga
George W. Frank
Francis Frates

Paul Friedorff

Basil N, Frykland
Charles R. Gallagher
Jerrold M. Gayner
George Garlinghouse
Raymond J. Geimer
Moe W, Gewertz
Louis F. Gil

Herald H. Gilbert

Franklin G. Gillenwaters

Lyman R. Gillis
Alfred K. Goldin
Waldo D. Gossard
Mitchell Gould
Phelps Graffin
James N. Gray
Harry L, Grayson

William B. Bruere
George T. Gunston

George H, Greenwood
Vivien A, Gutsch
Charles E. Habasque
William T. Haiglt
Jahn B, Hamblen, Jr.
Edward J. Hammel]
Milon Harris
William N. Hedgpeth
Wendell W. Hogan
Arthor S, Haske
Dudley B. Hatch
Robert . Hatfield
Richard V. Hayden
Raymond S. Head
Clovis E. Hedrick
Oto W. Heinrich
Edwin A. Henrigues
George P. Higgins
George A. Hill
Ralston W, Hill
Fred ]. Hillman
Henry M. Hillman
Willis M. Hinote
Richard Hon
Howard H. Hoover
Clark Leon Hopkins
John Houlihan
Erwin D. Hovde
Thomas L, Howard
Adelbert W, Hoy
Burton W. Hubbard
Theodore Hubbard
Foy E. Huhs
Clarence L. Hummel
Frank A. Hunt
Louis Hutinet

Peter Twatsu

Earl E. Jackson
Albert |, Jeharek
Edward Johnson
Harry D. Johnson
Erwin T. Jahnson

John L. James
Herbert A Long

Lloyd Booth

Herbert C. Lytken
John MacQuarrie

G. W, Christie

of JublicIorks

DIVISION OF |

Walter H. Johnson !
Lewis J. Jones
William O, Jones
Paul Mark Joseph
Harold K. Judd
Martin W. Judge
Frank I. Kane
Ralph B, Keller
Keith S. Kenfeld
James E. Kenyon
Carroll Kilbride
William H. King, Jr.
Leabert M. Kirkpatrick
Charles Kitterman
Harold H. Keontz
Hobart R. Kriegh
John C, Krahill
James L. Krause
Tom Kurisky

John E, Kushner
William E. Ladue
Eli Farbes Laflin
Curtis Lakes
Gordon F. Lammiman
Lloyd A, Lane

Fred W. Laughter
George B. Lawman
Char?cs B. Lee
John A, Legarra
Francis J, Leithhold
Ted Leland
William J. Lentz
Theodore Lessett
Quing Len Ligh
Thomas H. Lillie
Carl F. Lind

Leo Linde

Thomas G, List
Eben 8. Longfellow
Frank G. Loskay
Maurice Lynch
Joseph A, Macedo

-y

DIVISION OF WAT

Flmer C, Marliawi
Charles W, McGs

DIVISION OF AR(

Farl Lewis
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now serving in thenifed Sates Armed

%IIGHWAYS

¢ Charles Mafha, Jr.
Perey A Main
Edmund L. Mallay
Lynne R. Mapes
Merle J. Markland
Robert T. Martin
William G. Martin
Clarence H. Marshall
Gilbert J. Marshall
George E. Masker
August E. Mathieu
Harris K. Mauzy
Henry E. Maynard
William 8. Maxwell
Leborio Mazzini
Leland W, McCleary
Marion W. McCleary
James L. McCool
John A, MeCrea
Frank H. McDonald
James W. McGee
James E. McMahan
Leslie T, McNamara
Joseph T. McNeely
James T. McWilliam
Fred A. Meier
Moarris Meizlisch
Fred R. Melgar
Irvan F. Mendenhall
William . Metz
Carl T. Miller
De Walfe Miller
William L. Milwee

t George Minisan

! Charles L. Mitschler
f William H. Mohr

i Charles Montecalva

Harold L. Morian
Paul M. Marrill
Pernard Morris

John F. Mulgrew, Jr.

TER RESOURCES
ave Pete Meadlin
Garvey Edwin D. Murray

ACHITECTURE

A. A. Sauer

Raymond E. Munson
I, Prentice Murphy
Raymond P. Murphy
Edward J. Murray
Edward Nahhas
Winfield C. Names
Edward A. Nelson
Walter M. Nett
Robert A, Nevins
Fred W, Newport
R. Nelson Nicholson
David Noguchi
Hideyuki Noguchi
Charles E. Nudin,
Jahn C, Obermuller
Charles M. O'Donnell
G e W. Ogden, .
Roy T. Olivera

Tim Oliveri

Harry A. Olwell
John O'Malley

Jerry O'Shea

Paul G. Ostrom
Luke D. Packard
William |. Paivine
William Parkhurst
Stephen Payson
Viljo Perala

Earl A, Pickens
Emest Picollo
Lawrence S. Pierce
Kermit Pike
William E. Pallock
Richard V. Potter
Raymond L. Powers
Verne Presley
Herbert Probst
Robert L. Pruett

La Verne Pujol
Alvis Rais

William D. Rambo

Edwin M. Pratt

Robert E, Reedy

A, P. Weadock

John L. Rasmussen
Charles E. Ray
Gearge C, Reid
Frank A. Rhodes
Graham Rider

John Riter

Finis N. Roberts
Garland C, Robertson
La Vern M. Robinson
George E. Rockfellow
Melvin B. Rowzn
Harry C. Rowe
James R. Rubey
Edward Ruhland
Wilfred W, Russell
Franz . Sachse
Ernest H. Sagehorn
Briggs Salisbury
Albert C. Sangster
David H. Sawyer
Victor M. Savers
Phillip C. Schiffman
Sterling S. Searcy
William D, Sedgwick
Cland J. Selesia
Ernest A, Shafer
Bradford Shafer, Jr.
John W Shaver
Dovglas Sheffield
Charles A. Shervington
Julian W, Silliman
Joseph D. Silvera
Onis Silvers

Horace B. Simi

Q. Paul Slagle

Clive V. Slack

"r,lhn L O Slaughwr
Donald C. Smith
Francis T. Smith
Samuel! J. Smith
Virgil O. Smith

Dean T, Sanderson
Medill P, Thiebaud

California Highways and Public Works (November 1942)

Warren Smith
George C. Sommer
Julius A. Sonne
Daniel 1. Souza

John T. Spencer
John G. Sprague
William Spirz
Fletcher H, Stecle
John G. Stephens
Walter P. Stewart
Norman C, Stille

C, Eric Stokes

Robert Q. Stone
Milton Storey
General A, Storms
George F, Stranskey
Wayne S. Stumbaugh
Francis Earle Sturgecn
Harold Albert Summers
James F. Sunderland
Robert E. Svedeen
Jack Sylvester
Richard A. Sypher
Phillip O. Tappe
Edward A. Taylor
Jim U. Taylor
Edward T. Telfurd

William J. Thompson, Jr.

Robert I, Thorson
Ceorge W, Titus
Charles A. Truckey
Hugh Truesdale
Ralph A. Tudor
Joseph E. Turnham
Frank E, Turpie
James R. Unland
Freeman L. Vacher
Raymond A, Verges
Eddie A, Vernon
Richard R. Vlach
Clement F. Waite

Carl A, Werner
David B. Willets

F

OFCES

Leland L. Wall
Cliffard F, Wallace
Paul B. Wallace
Richard A, Ward
Gordon Walrers
Ramon R, Walters
Luther B. Warren
Edward J. Waterhouse
Leslie Watt

Earl C. Weaver
Harry ]. Webb
Arthur D. Webber
Carl H. Weeks
William Eugene Weeks
William L. Welch
Melbourne West
Robert R. Westphal
Arthur L. Wheat
Harold J. Whitdlock
Vincent J. Whitmarsh
Harle L. Whitney
Steven W, Whitney
Jacob B, Wickham
John N. Wickstrand
Kenneth M. Wightman
Albert B. Willett
Claud L. Williams
Merle E, Wilsan
Virgil L. Wilson
Hobert W. Wing
Carrall C. Winter
Frnest 5. Wise
Josizh C. Witherell
Carl A. Wolin

John C. Woodd, Jr.
Paul J. Wulif
Charles Young

Max B. Young
Robert D. Zaniboni
Dick Zilioli, Jr.
Harry Zook
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This stratch of new Watsenville-Reb Rey highway shows easy grade alignment and sight distance advantages.

Ll i

s R

New W atsonville-Rob Roy Route

HBE last of thres contracts on

I the Watsonville-Rob Roy Junc-

tion project in Sante Crosz
County was completed during the
middle of last month and the new
hishway was opened to traffic on
Baturday morning, Oetober 17th.

Saving more than two miles in
iravel distance between Watsonville
and Rob Roy Junetion, this project is
of importance to the Pajaro Valley.
It eventually will run to Santa Cruz

On December 2, 1940, the first con-
tract, calling for the grading of 6.2
miles from the northerly end of Main
Street in Watsonville to a point 1.6
miles south of Hob Roy Junetion and
involving the expenditure of $285.-
481.77 of State and Federal Aid
funds, was awarded.

The second contract was awarded
on Oetober 20, 1941, and provided for
& erusher run base on the entire 7.8-
mile section and the grading of 1.6
miles south of Rob Roy Junetion.
This contract was for $372,654.98.

On June 12, 1942, the third con-
traet, providing for an armor coat
surfaeing from Watsonville to Rob

[Twelve]

Roy Junction was awarded and the
vompletion of this job at a cost of
#64,542.28 made possible the opening
of the new highway on Oetober 17th.

The present three-lane highway will
relieve heavy traffic eongestion which
the old rond was unable to handle,
The new loeation lies between the old
road and the const line, and crosses
several ancient tidal channels which
had Allisd up with allovie]l waste and
vegetable matter in the form of peat
land. Thepeatformationintheseareas
varies in depth of from 10 to 43 feet.

Special foundation treéeatment to
suppart the superimposed load placed
thereon by the highway fills was re-
quired, Test borings determined the
eharaeter and depth of the peat for-
mation and foundations at IHarkins
and Watsonville Bloughs were stabi-
liged by constructing vertical sand
drains to permit the eseape of ground
water as pressive was applled to the
surface by placing the fill. These
drains were constroeted by drilling
wolls 20 inches in diameter through
the peat formation, spaced on 13-Toot
eenters parallel to eenter line and on

11-foot centers at right angle to center
line,

Clear water was injeeted mto the
wells and removed by a suction pump,
which earried away the silt and sedi-
ment, This process was continued
until the water ran clear, after which
the wells were backfilled with a clear
graded sand. A 3-foot sand blanket
was placed over the entire area to
provide a drainage ountlet from the
sand drains.

The 35-foot fill at Harkins Slough
required approximately 70,000 cubie
yards of material and at Strove
Slongh, 84,000 cubie yards of fill ma-
terinl was placed, 35,000 cubic yards
of which provided for subsidence and
displacement of the peat land foum-
dation.

Some of the major contract items:

L220,000 cuble yurds road exeavation.
10,160 lin, ft. of 20¢ dinmeter drilled
witlla for 61 stabilizstion =at
elough erossings,
$.000 lin, fr. of corrogated motal pipe
of various dinmeters.
40 rubie yards conerede.
G000 b, reinforcing steel.
10,000,000 sta. yde. overhand,
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Twao views of thres-lane highway betweoon Watsonville and Rob Hﬂ'p Junction which replaces old two:lanas road and relieves traffic
congestion in Pajare Valley. Highway ultimately will extend to Santa Crus
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Palm trees on right wers moved and resel outside of curb line.

Palms on laft were left in place.

Riverside Has New Divided Highway

By A. E. SMITH, Assistant District Construction Engineer

way eontracts have heen under

way econenrrently sinee early
Spring to produce a four-lane divided
hichway from Riverside sontherly to
about five miles north of Perris. This
is & portion of the Inland Route to
San Ddego and = identified as U, 8.
Highway 395.

The ald road econsisied of two traflic
lanes and was sorely tazed to meet
the demands of a rapid inerease in
traffic volume. This traffic increase
was chiefly due to large seale daily
transportation of worlkmen to and
from military establishments, and the
hauling of construetion materials. In
addition there was o large inerease in
the usage of the highway by Army
personnel and equipment,

The northerly of the three contracts
extended from the eity limits of

FF HREE adjvinine State High

[Fourteen ]

Riverside, along the Box Springs
Grade to the overhead crossing over
the tracks of the Atchison, Tlrpl‘]ill
and Santa Fe Railway Company neay
Box Springs Station,

DIVIDENG BTRIP

On this portion for the granter par
g 30.-foot contral dividing strip was
ponstructed between the nenr cdges
of the new pavement placed on dual
roadway seetions,  Baeh roadway see-
tion was paved with two standared
lanes of Portland cement conerete
pavement seven inches in thickness
placed over a 12-ineh blanket of s
lected material,  Shoulders were con-
structed of plant-mixed sorfacing us-
ing paving asphalt as binder,

Cut slopes were constructed in gen-
eral by keeping the top of the slopes
gt n ponstant distanee from cenier

line, As the height of sach ent de-
ercased the slope thus became flatter,
terminating at the daylight point. In
addition, the tops of the slopes were
rounded. The result was a uniform
blending of the roadway exeavation
slopes with the adjoining terrain that
produced g naturalistic appesrance,
[ree of construetion sears. Top =oil
was placed uniformly over these slopes
and is to be seeded to grass to check
erosion until native plant growth has
heen estyblished

Near the Clity of Riverside the four
traffie lanes were brought together,
by omission af the dividing strip, to
conform fto aity street sections ahead
In this area it wos necessary to move
many large palm trees to provide for
the wider roadway seetion. These
palms were moved and reset outside

{Canitlniiesd o phgs 20)
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Top=—View wost, Pepper trees previously bordered old twoe-lane road. Ons row now in dividing strip. Center—Dusl roadway
sections each paved 23 feet in width. Dividing steip |s 30 feet wide between near edges of pavement. Bottom—View west. Island
between trafic channels conatructed of bars made of plant-mimed surfacing and painted white. Grade saparation structure in center.
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Quick Method Devised For Placing
Aspha|t Concrete Pavement Bars

By BLAIR GEDDES, Assistant District Traffic and Safety Engineer

involving installation of raised

pavement bars in an area of
high traffie eoncentration, the City
and County of San Francisco and
Daly City in San Mateo County,
working in ecooperation with engi-
neers of the Division of Highways,
have done some extensive experi-
menting with precast asphalt con-
erete bars.

These bars have been installed in
advance of streetear safety zones
at each intersection. They have
been placed st varied angles and
varied spacings to provide oppertun-
ity to study their effectiveness and
to determine the most advantageons
arrangement,

City Engineer R. A. Klassen of
Daly City evolved a new variation
which is proving n success. Realiz-
ing that it wonld be impraecticable
1o maintain barricades to proteet
plant-mixed bars during the euring
period and desiring 8 more substan-
tial job than can be obtained with
that material, he decided to experi-
ment with asphalt concrete. The
result exceeded his expectations

The bars were placed in advanee of
safety zones adjacent to street car
tracks with nine bars on eight foot
eenters ot each zone.

FACEI} with a specifie problem

PFLYWOOD FORMS TSED

Eighteen forms were construeted of
one-quarter ineh plywood with ome by
four strips fastened on top, rabbeted
at the edge, to provide a track for the
finishing tool. The inside edges of
this form were champfered on a 45 de-
gree angle to allow removal of the
form withont disturbing the com-
pleted bar.

Finishing tools consisted of two
metal floats and a small tamper for
finishing the ends. The floats were
constructed of pieces of salvaged steel
plate which were cut almost in two
along the conter, then formed to the
proper shape and the opening filled
with an electric are. An iron wheel-

[Sixteen |

barrow with a wood fire was nsed te
transport and heat the tools.

The mix used was Type C surfaes
eourse and was obtained in qoantities
of one ton per deliverr. With the
eighteen forms it was possible to eon-
struct thirty-six bars before the mate-
rial eooled to a point where it was not
workable, This brought the require-
ments  to  approximately fifty-five
pounds per bar, including loss from
eooling in the truck.

The erew consisted of one trock
driver und two laborers who per-
formed all of the work including piek-
ing up the material at the plant and
transporting it to the site of the work.

The placing procedure consisted of
spotting the forms in place, chalk
marking the pavement, then moving
the forms aside, and painting the
areas with emulsified asphalt for a
tack coat, After the emulsion had set
the forms were replaced in position

Law Prohibiting Glass on
Roads Rigidly Enforced

Bection 601 of the Vehicle

other glass left on the pavement
as a resnlt of wvehicular colli- |

The necessity of placing and
in this

matter is of

ance at time. Widely |

and weighted down ready for the as-
phalt eonerete to be placed and ironed
off

Immediately upon ecompleting the
zone the forms were removed and car-
ried ahead to be spotted in position in
a third zone while material was being
placed in the second zone which pro-
vided for practically eontinnous plaec-
ing of material, thus minimizing the
exeessive loss of material throngh
eooling in the truck. By the time the
last bar was placed in the fourth zone
the first bars had eooled sufficiently so
that the crew could return and elean
up in the same rotation that the bars
had been placed and remove the bar-
ricades, eliminating the necessity of
maintaining barrieades or lights over
night,

Two coats of paint were applied to
the bars, the flrst coat being applied
the day after placing, the second eoat,
whieh ineluded beads, being applied
after all bars were completed on the
projeet, The bars have been in place
for approximately three months, and
to date show no signs of ravelling,
cracking, or staining of the paint.

BARE COST 85 CENTS

City Engineer Klassen estimates
that the eost is approximately 85 eents
per bar in place, exclusive of paint-
ing, including the eost of preparing
tools and forms, but is confident that
this eost ean be appreciably redueed
in future work where the projeet ean
be organized for eontinuous opera-
tions,

For additional bars which will be
placed in the near future, Mr. Klas.
sen intends to revise the shapine
irons by inereasing the erown to one
and one-half inches in place of the
present one ineh to make an effective
height of two inehes per bar which
will not only inerease visibility but
will also provide a more distinet reae-
tion when ears strike.

In San Franeiseo, bars placed to
date on Van Ness Avenue have been
installed in transitional pattern as
shown in pictures 1 und 2. This type
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+—Durable, ralsed bars of asphalt concrets instead of plant-mized bars placed in advance of safely sones adjscent to strest-
car tracks by use of plywood forms that rendered unnecessary the building of barricades needed to protect plant mix bars while curing.
2=8haping iron an tracks in form. 3=—Tamping iren for shaps In ends of bars. 4—City Enginssr Mlassen of Daly City, who devissed
method, and sauipment operator Cafferrata
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of installation required an adjustable
form to make the varied lengths of
bars. Forms consist of troughs made
of timber and lined with sheet metal
as shown in pieture 3. Movable
end fillets vary the length of bar
and form the ehamferred end. Mesh
reinforeing is placed at the bottom
of the bar on each side to provide
additional strength. After easting
and partial cooling, anchoring holes
are punched near each end of the bar
with a large spike, the forms are
then inverted over a 2 x 6 board and
the bar is complete, After n run
of bars has been completed they are
placed side by side, given a light
cement wnsh and then painted with
A spray gumn.

The San Franeciseo installation
procedure is as follows: The zone is
marked and bar locations deter-
mined, proper length bars are laid
adjacent to their final position, paint
binder is applied to the aren where
each bar is to be placed and a thin
eourse of A. (. is spread and leveled
off to remove any irregularities in
the pavement. The bar is then given
a eont of paint binder on the bottom
and slid from the board to its final
position, spiked in place and
weighted down with sand bags until
the leveling course has cooled and
set,

Complete  breakdowns of  cost
items have not been made to date but
preliminary cheeks indicate that the
cost per completed bar in place will
be somewhat less {han &1,

One of the factors inflnencing the
selection of this method of operation
is the extremely heavy traffie on the
streets where these bars have been
and are to be installed. The truck
which transports the material to the
gite ean be unloaded in a limited
time and then moved to a loeation
whieh does not interfere with normal
traffle flows. Another reason is that
more tamping ean be necomplished
in the form than can be done while
cnsting In place,

" N —_—

Bummer Guest (dispppointed) 1 See hovs,
your od snfd that this hotel had a splendid
view for miles, I sen no such outlook,

Proprictor : Gertninly, sir,  Just stick your
il out of the window and look stealght up,

L= =P - e

Top=Looking north on Van Ness Ave-
nue from ocorner Pacifie Avenus. Centar—
Looking south toward Jackson BStrest.
Bars in foreground. Bottem—~Casting
form wmet far 4-feot bars.
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California

LAWRENMCE BARRETT

vidual driver, the committee, at the
outset, engaged in a State-wide pro-
gram of publicity designed to aequaint
the public with the seriousness of the
rubber shortage. The press, radio
and publie forums were utilised for
this purpose.

This, combined with active enforee-
ment of the lowered speed maximom
by the Californin Highway Patrol,
brought an immediate public re-
sponse. For several weeks there has
been a continuous decrease in pleas-
ure driving as well as a gradual les.
sening of speed.

Upon the issuanee of the Nation.
wide order by the Rubber Administra.
tor seiting the maximum speed limit
at 35 miles per hour, the California
Highway Patrol was given instrue
tions to enforee this speed limit.

EFFEFIFRESE WARNED

Enforeement of the order has been
edoeational rather than arbitrary
Citations of arresi are jssued only
when conditions, such as worn tires,
impaired vision or slippery pave.
ments, are present which make driv-
ing above 35 per hour unsafe. In all
other cases white warning eards are
given the offenders and they are told
they are violating their patriotie duty
by exeeeding the 35 mile lmit.

E. RAYMOND CATO

Happily, there have been surpris
ingly few actual arrests ideri
the number of vehicles involved. The
driving public is accepting the new
speed limit voluntarily and, for the
most part, graciously. Reports to
the Rationing Boards and the power
of the Department to revoke or sus-
pend licenses, together with the patri-
otie attitude of the vast majority of
our citizens, have brought about ex-
cellent observance of the new speed
limit.

The prospect of gasoline rationing
gives promise of solving the problem
of eonservation to a econsiderable de.
gree insofar as the individoal dreiver
i coneerned,

is Striding Ahead in the Conservation of Rubber

(Continusd from page 1)

Plan $500,000,000 Post-\War
Highway Building Program

Brigadier General Philip B. Flem-
ing, Federal Works Administrator,
has announeed that the first actoal
engineering work on post-war publie
constroction — a  projeeted highway
bailding program to eost pearly 8500,
000 DD—is well under way

The engineering work, extending
from conception of the improvements
through surveys and the preparation
of detailed plans and specifications
ready for the contractors’ hids, is go-
ing forward as a joint Federal-State
undertaking. It is being finaneed
from a special £10,000,000 fund which
the Congress authorized in the De-
femse Highway Aet of 1941 with the
requirement that the States mateh
funds for projects scoording to the
usual Federal-aid plan.

_— e

For that reason, the committee has
decided to place greater emphasis on
the group riding and staggered hours
features of the conservation.

To encourage the f[ormation of
group riding eclubs spproximately
500,000 eards have been printed and
are being distributed to the various
local war transportation committees

aROUPT RIDING

The purpose of these cards is to
locate persons desirous of obtaining
rides and to get them in touch with
others having a common destination
who have ears they are willing to
share

{Continued on page 20)

PEACE-TIME PRACTICE — 3 cars iake 5 persons to work (1.6 persons
per car) for 18 months (average life expectancy of each car)

1

1

GROUP RIDING —same 3 cars (used in weekly rotation) transport
the same 5 persons (5 to a car) for 54 months

California Highways and Public Works (Nevember 1942)
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{Continued from page 18)

Group riding groups alresdy are
functioning at the numerous defense
plants with good results. 1t is hoped
by the new plan to extend the plan to
business and professional men with
common destinations,  Housewives
are being encouraged to form such
¢lubs to earry children to and from
school and for routine shopping.

Staggered hour plans are being op-
erated in varions parts of the State,
notably Los Angeles and San Diego,
with marked success. The effect of
these programs, wherever tried, has
been to reduce the burden on street
cars and buses during peak hours
when eongestion is very heavy,

The eommittea feels this is a pro-
lifie field for further effort and is lend-
ing encouragement to local committees
to sponsor such movements, Commit-
tees named by the Railread Commis-
sion and by the Los Angeles coordina-
tor have done much to encourage
staggered hours in the erowded Los
Angelea and San Franeisco areas.

Tn carrying on its program of con-
gervation, the committee has had the
active cooperation of the State Coun-
cil of Defense, the Office of Price Ad-
ministration and the varvions loocal
representatives of the Office of De-
fense Transportation.

Inasmuch as the rubber shortage
promises to be acnte for many months
the eommittee feels there is still much
work to be deme, The task of conserv-
ing vital war transportation should
he # eontinuous one, Although the
publie is fairly well informed on the
subject there must be mo letup in
publie edueation,

Driving must be confined strietly to
the essentials to prolong to the ntmost
the useful life of tires now on the
road. These tires constitute the Na-
tion's prineipal stockpile and repre-
sent onr greatest safepnard against
eollapse of our transportation system,

The a is made by the Barnch
Committes of the rubber supply on
hand indicates there is sufficient for
the eivilian to maintain m average
of 5,000 miles per year. This fact,
however, does not mean that the
eivilian should drive 5,000 miles a
year if he can transact his essential
husiness by driving less.

Individual sacrifices should and
must be made. They are merely one
of the econtributions every eitizen
must make to the war effort and are
comparatively small when compared
with those the men of our armed
forees are making,

[Twenty]

Riverside Has New Divided Highway

(Continued from page 14)

of the eurb lines, thus preserving the
striking appearance of the palm-
bordered approach to Riverside.

TREES LEFT IN PLACE

Along frontages of the University
of California Citrus Experimental
grounds two rows of large pepper
trees that bordered the old road were
left in place, one row falling in the
spuce utilized for the separation strip
between north bound and south bound
traffic lanes. At the interseetion with
lowa Avenue, and with Pennsylvanin
Avenue free turning lanes were pro-
vided to facilitate traffle flow,

The etentrally located econtract was
about 1.6 miles in length with its
northerly terminus at the railroad
nverhead erossing, [t ineluded widen-
ing the railrond overhead stroeture
from a two-lane to a four-lane section
with a four-foot division surb between
the two inside lanes; constroeting a
roadway separation stroelure; eon-
structing o graded two-lane roadway
adjneent to the existing road with an
intervening  separation space, and
placing imported borrow, cement
treated base and plant-mized surfae-
ing,

On the southerly conlraet, eontinu-
ing from the central one and extend-
ing to nbout five miles north of Perris,
the four-lane divided highway section
was construeted with a 30 to 79-foot
separating space between inside traffie
Innes, On this portion also a eement
treated hase was placed over a blan-
keting layer of imported material, and
was topped with plant-mixed sur-
faeing,

HARE MATERIAL

Cement treated base material was
mixed in the contractor's mixing
plant, set up at the aggregate pit site,
Graded ageregate was mixed with 7
per eent of cement and from B5 per
eent to 100 per cent of water and
hauled to the job in dump trucks.
It was spread om the street by two
sell-propelled, mechanical spreading
and finishing maehines which pushed
the trucks immediately ahead of them
while the trucks were discharging the
mixture, to keep an even supply pass.
ing through the machines.

The partially compacted base mate-
rial was then rolled with a three-axle
roller weighing about 14 tons. The
rolled surface was kept moist by a
mist-spray until covered with a eur-

ing seal of asphaltic emulsion, applied
at the approximate rate of one-sixth
gallon per square yard,

Plant-mixed surfacing, in which the
mineral aggregate was mixed with
paving asphalt, 150.200 penetration,
was placed over the eement treated
base to'a thickness of {hree inches,
The surfacing was laid in two courses
of 1} inch each and was shaped
and compacted nusing motor powered
graders and poneumatie tired rollers,
A heavy three-nxle roller was used for
final rolling.

ENGINTERS" PROBLEMS

While the plans wera being dreafted
for these three units and during the
time that econstruction operations
were under way, "' priority eontrol of
eritien]l materinls”’ introdoeed many
new problems for the engineers.

Some 10,000 lineal feet of concrete
pipe was used in the dreainage system.
Although the conerete pipe required
some &teal for reinforcement, the
amount was small compared to the
approximate 300,000 pounds of steel
that would have been required if
metal enlvert pipes had been wsed.

Gravity type headwalls were con-
strueted and unreinforeed eonerete
drop inlets were used with timber
covers, A lighting system wns omit-
ted also to save eritical materials,

Considering the three construction
units ps one major project, the result
is a four-lane divided highway 10.3
miles in length of which 3.84 miles is
paved with Portland cement eoncrete
and the balance with plant-mixed sur-
facing placed over coment treated
base.

CONGERTION RELIIVED

At the intersection of 17, 8, 395 and
. B. 60 near Box Springs Station a
grade separation strueture was eon-
gtructed to pass the east bound {raffie
on U, B, 60 under the north bound
traffle on 17, 8. 395,  All other trafe
movements around this interseetion
were isolated to definite channels de.
signed to obtain a minimum of inter-
ruption to traffie. Islunds between
traffic channels were constructed of
plant-mixed bars, painted white, to
form a physieal barrier in these areas.

Acute traffic congestion was in evi-
denee on the old two-lane road. After
opening the new four-lane divided
gection to traffie, congestion was com-
pletely alleviated.
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