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$29 425,000 Decrease Estimated in
Highway Funds of Next Biennium Due

To Rationing and Loss of Federal Aid

UK to tire and gaso-
D ling rationing and

the logs of Federal
aid funds, California in
the next biennial period
may be eonfronted with a |
shrinkage in State highway
revenues approximoting as
high as 60 per cent, Stats i

The followi
of the 95th-96

Allocation of Highway Funds Recommended

recommendations for distribution
fiscal years highway funds were
made to the Highway Commission by Btate Highway
Engineer C. H. Purcell:

Estimated Revenues

ent budget of £7,960,000 of
Federal aid, $460,000 for
feeder ronds and $997.000
for strategio highways.
Puarcell pointed out that
no large State highway
projects cnn be planned
for eonstruction doe to re-
girictions imposed by the

¥ ; ! : 1. GasTax ____ _____ -§456,134,000 Federal Government which
Highway E . H a iieh
]3“;:“[;*. hfu“ﬁ:ll'iu?’lﬁni'd liu-. 2. Motor Vehicle Fees. . 7,400,000 prohibit highway constrie-
nli i iehway Co | 3. Use Fuel Tax (Diesel). . 2,066,000 tion that s not directly
Californin Highway Com- | 40 F 1 . irectly
mission, ' ! - UATAVAND Fees ________. 00,000 essential to the war effort
Puareell submitted to the 5. Federal Aid _____ TR 0 and which require approval
Commission an estimate of Total .. _ §54,700,000 ",f the Army andr the |J1IJ1'J-
inecome for the 95th-96th : lie Ronds Administration
fiseal vears which is $29. Allocation for all jobs costing in ex-
.Igﬁ_u“‘“ less o h nn t h o 1- Ad.ll'ﬂﬂ-ilt“ﬁﬂ‘ﬂ _______ H.HB".EE‘H CERE "J:I ﬂ'T,{Hm. ]-I e sa1d
amount in the present | 2. Traffic Engineering and that the State will have to
IHIdE’F‘t. ﬂpﬂ.‘ill Inmﬂgﬂtiﬂﬂs BBD,ME i'.!ll'lﬂ'l].l," ituelfl almost en-
From the indicated de- 3. Maintenance .........- 19,104,000 tirely to maintenanee work
eline in traffie and with General ._§19,064,000 and reconditioning of high-
the benefit of the experi- Carquinez ways damaged by excessive
ence of gas rationing in & Antioch traffie due to war activities,
enstern States, Pureell esti- Bridges _. 50,000 TRAPPIC COUNTE DROREARE
mated that within a few 4. Highway Planning Bur. ‘" :
months, the now rapidly VOY . 300,000 In a STt&_H.'I-lllt'nt Pureell
declining gas tax revenue 5. Major City Streets—1/¢ | samid: “While for the past
will be less than last }'FﬂrTﬂ gas thx H]mtim -2 ﬁ.ﬂil,?ﬂﬂ I'Illﬂﬂthﬁ ﬂnd_‘ ﬂ-‘{- tht‘_Ill‘l'ﬁ!"E{t
by 35 to 50 per cent. The 8. Oity 3¢ for State High. time, the California Divi-
agecuracy of these estimates ways .. ___________ B0641,750 sion of Highways has been
was confirmed by the fact 7. All other functions (Re- engaged in the enormous
that the October, 1942, zas conditioning, resur- eonstruetion program for
tax apportionment, which facing, improvement, access and defense roads
had heen predicted wonld engineering, right of ﬁn}nrmnﬁl almost entirely
be 15 per cent less than way, joint highway with Federal funds, the
that of Detobher. 1941, districts, reserve and ri‘:lhii:::_‘-' hor 'I“ ge ﬂ_l"-'"—"i
amounted to 15.8 " i o : i wn and imminen
e ted to 15.8 per eent contingency) ..... _ mﬂ!ﬁ_ﬂ vtliing- oF piailing Have
$54,700,000* lessenped highway traffie to

Purcell estimated that |
the Division of Highways
will have for expenditure |
on Btate highways outside
of incorporated cities the
sum of $43,416,5600 as compared to
$72,841.500 for the same purposes
provided for in the eurrent biennial

budget.

ESTIMATED REVENUES

Estimated revenues for the next
biennium, Pureell reported, will be
approximately $£54,700,000. Subtract-
ing #5.641.750 of }-eent gas tax allo-

“ Less deduction of §11.283,800 representing 14 gas tax
allocations to cities.

the point where revenue
From the pas tax is defi-
nitely on the decrease,

eations for mejor sity streets and a
like sum for State highways within
rities, a total of 11,283,500, will leave
#43,416 500 for expenditure by the
Division of Highways for administra-
tion, construetion, maintenanee, and
all other funetions.

During the next hienninom the State
will be deprived of normal Federal
aid funds as represented in the pres-

"Traffic counts on tho
Btate Highway System for
July, 1842, when compared to those
of July, 1941, showed an averapge
decrease in total traffic volume of 17,7
per eemt with a maximom of 55 per
cent decrease recorded on one inter-
state route.

““At the same time there have been
general traffic inereases on  ecertain
arterials which feed aress of coneen-
(Continued on pags )



Fill slepe treatment. Half of seed is sowed before straw is
applied

Vegetative Slope Protection on

Access Road Cuts and Fills

By L. S. MANNING, Asst. Resident Engineer

HE principles of vegetative pro-

teetion of highway cut and fill

slopes, ag outlined in an article
by H. D. Bowers ‘in the May, 1942,
issue of ‘‘California Highways and
Public Works” magazine are being
applied to seven military access road
contracts now underway or recemtly
completed in Monterey County, Dis-
triet V, Division of Highways.

Due to the fact that very little data
is available regarding the eost of
slope erosion eontrol, an attempt has
been made in Distriet V to eoordinate
this work in relation to other contract
operations and to determine the most
effective methods to use. Spesifica-
tions eovering the various contracts
differed slightly as to the basis of
ecompensation to the Contractor,

TOPSNL BTRIFPED

All specifications contained the pro-
vigion that slopes be left in a rough-
ened condition with an allowable
variation from the plans of not more
than one-hall foot. .

Wherever preliminary investiga-
tion diselosed a likelihood of erosion,
topsoil was stripped and stockpiled,
This was later spread on elopes to a
depth of from three to four inches
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and was then seeded with western
rye grass at the rate of one pound
per 300 square feet.

Straw was then applied at the rate
of three tons per acre and punched
into the soil with shovel. Commereial
fertilizer was spread on those cut
slopes where, in the judgment of the
Engineer, the available topsoil was
not sufficiently fertile to support geod
plant growth,

Fill slope treatment eonsisted of
seeding and applying straw to new
fill slopes on thres contracts near
Castroville, Bid priees for this work
were $0.06, #0.08 and $0.10 per
squnare yard, however, actual cost
proved to be only ahont $0.03 per
square yard Tor the operntion.

PRICE-OORT DIFFERENCES

On  two contracts, fopspil was
stripped, stockpiled, cut slopes rough.
ened and topscil spread over the
glopes; compensation being on the
basis of roadway exeavation. Slope
erosion protection on these eontraets
eomsisted only of seeding and apply-
ing straw. Bid prices were $0.08 and
$0.10 per square yard, while actual
costs were comparable to fill slope
treatment at about $0.03 per square
vard.

A closer view of strawing cperation.

Rate of application is 3 tons
peEr acre

On five other contracts an erosion
protection ilem provided for the
roughening of eat slopes, the removal
of topsoil from stockpiles, drifting
topsoil over slopes, the seeding and
applieation of straw, Stripping and
stockpiling of topsoil was paid for as
roadway excavation.

Bid prices on the Erosion Protee-
tion Ttem were $0,12, $0.15, $0.20 and
#0.30 per sguare yard. Actual costs,
however, have been from #0.07 to
#0.09 per square yard depending on
the amonnt of hand work required in
ronghening ent slopes.

Topsoil was imported at those lo-
eations where local material was not
sufficient to cover the slopes. Bid
prices were £0.70 and $1.50 per
cubic yard, meluding the loading,
hanling, and spreading. Aetnal
costs of this operation are not as
yet available, On one eoniraet,
where a considerable amount of fill
treniment excavation was neces-
sary, the dredged material, rieh in
humus, was used as topsoil on the
thorongh-fill slopes and at other lo-
cations where the topsoil was insuffi-
cient. By this procedure, both of the
problems relating to disposal of
dredged material and obtaining top-
soil for fill slopes were solved.

(December 1942) California Highways and Public Works



METHOD PROCEDURE

In general, the following methods
were used :

As exeavation progressed, topsoil
sufficient to cover the slopes was
stockpiled in windrows well away
from eonstruetion operations. This
was aceomplished by the nse of a
motor grader or bulldozer, Small
henches parallel to the roadbed were
left in the eut slopes by grading
equipment, thus providing a rough-
ened surface upon which to place the
topsoil,

After oil mix gutters were com-
pleted, the top of slopes were rounded,
and topsoil removed from windrows
by motor grader, This material was
then drifted down over the face of
the euts. Hand labor was prineipally
used to rake the soil and complete the
aavier, although one econfractor re-
sorted 1o a long plank pulled by
¢haing from above and below to move
the bulk of topscil farther down the
slope, This resulted in a substantial
reduetion in labor costs,

Compacted sorfaces left by slope
rounding operation were loosened
with a searifler, (hus preparing the
soil for speding, Blough, which rolled
to the gutter during the placement of
topsoil was picked up by hand and
hanled away.

BTHAW WAS ANCHORED
Bales of straw were placed at the
top of slopes, broken up, and passed
to u line of men who spread it evenly
over the slope area, A second line of
men punched or tucked the straw

Raking top soil down—Improved appearance of cuts after covering
would justify this methed if no other factors were involved

into the loose topseil with shovels at
approximately one foot intervals, the
phjeet being to anchor the straw and
tie the uncompacted topsoil together,
Half of the allotted guantity of seed
was sowed before the straw was ap-
plied, after which the remainder wus
placed, in order to insure an even
stand of grass.

On all contracts, those areas out-
gide of eut and fill slopes which were
subject to erosion were seeded with
western rye grass or barley and paid
for as extra work, Seed was covered
by hand or horse drawn cultivation.
Sinece these projects will be eompleted
during the ecoming rainy season, it
was highly desirable to obtain a quick
protective cover, this was aceom-
plished by the application of commer-
vial fertilizer where necessary,

B0IL LOSSES CONTROLLED

From obgervations made in Distriet
V on experimental plots near Santa
Burbara sand work on eontracts in
Monterey County, it is evident that
certnin - modifications in technigue
may be made, resulting in a lessening
of eost to the Btate for erosion eontrol,

It has been found that a eover of
vegetation offers the most practical
means of eontrolling soil losses from
highway eut and fill slopes, and that
i blanket of topsoil is necessary for
the establishment of an effective
growth of vegetation. All slopes eom-
posed of material which may erode,
therefore, should be designed for top-
soil eover with provisions for a gen-
erons amount to be stripped and

e

-
R )

Raking top
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stockpiled before cxesmvation. Any
exeess may generally be used for
forming intercepting ditch, berms, or
in the development of transitions at
the ends of slopes.

The adequate roughening of eut
slopes composed of compacted, or
highly impervious material is most
important in order to break up the
slippage plane which otherwise would
exist, resulting in loss of the topsaoil
layer doring winter rains, The ex.
cavation of small benches from 4 to
6 inches in depth at intervals of one
foot during the progress of construc-
tion is a relatively easy matter to ac-
complish by the use of a bulldozer or
hlade.

TOPSOIL APPLICATION

Topsoil should be applied on cnt
slopes when exeavation is approxi-
mately one foot above profile grade.
At this stage, equipment can be freely
nsed for spreading operations on the
slopes, and resulting slough may be
disposed of by excavation equipment.
Straw should then be applied. This
procedure has several distinet advan-
tages, chief among these being that
when a projeet is under construetion
during the winter or spring months,
protection is given to the slopes as
soon as they are exposed,

Quite often a growth of vegetation
may be obtained a year earlier than
if this work were done at 8 later stage
in ponstruetion.  If application of
topsoil is made after the sutter is in,
costs are considerably inereased due
to the necessity for a larger propor-

{ Continued on page 20)

e,

soll down unconsolideted sand cut.
toward erosion by wind action already apparent

p T

Tendency

[Three]




Culvert Entrances and Headwalls

On California Highway System

ROBERT L. THOMAS, Assistant Engineer—Surveys and Plans
GEORGE A. TILTON, Jr., Assistant Construction Enginezr

Foreword

This is the fourth of a series of 10 articles in this magazine based on a joint departmental review of culvert practice of the
Califernia Division of Highways, by a committes composed of A, Robinson Rown, Assistant Engineer, Bridge Department, Clarence F.
Woodin, Assistant Maintenance Enginesr, and the writers. Following a preliminary outline in the August issue, the series has
included: Baptember issus—"Comparative Hydrology Pertinent to California Culvert Practice™; October issus—"Debris Control at Cul-
wvert Entrances on Califernis Highways;" November issue—"Highway OCulvert Location and Slope from a Review of California

Practice.”

The series continuss with a consideration of entrance conditions invelving headwalls and sndwalle and appurtenances and
their effect on hydraulic efficiency of the culvert

OR the past 30 years of Cali-
fornia culvert practice, empiri-

cal determination of the size of
a eulvert opening has been the all-
important essential of design. The
ability of a eulvert to earry drainage
water under the hichway has been
based on the size of entrance opening
with too little attention to other
hydraulic and installation refine-
ments. This practice, however, has
been more or less justified by the Fact
that run-off records were few and
short, so that floods eould not be
estimated closely. Under such con-
ditions there was little logic in re-
sorting to refinements in hydranlie
design.

This practice was no doubt wide-
spread and recognized as such at the
time of experiments on the flow of
water through culverts m 1926, (1)*
It was pointed out that nearly 30
different formulas had been pro-
posed for use in determining the run-
off and waterways required for cul-
verts. In practically all of these
formulas the area of the waterway is
given direetly without apparent eon-
sideration of the hydraulie gradient,
eoefiieient of ronghness or the form of
the entrance,

Recognition of the above situation
in California has stimulated special
designs in the past few years. In-
gpection and ingoiry throughout the
Btate eoneerning these experimental
designs ineluding rounded-lip, belled-
lip entrances or fransition throats
brought out little enlightening data

® Numbars in renthesls with asterisk

refor to hlhl!mut-h? li=ted at the end of this
artlals,
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on their performanes, probably due
to diffienlty of inspeetion at the time
of maximom flow.

With accumulation of longer-pe-
riod rainfall records by varions gov-
ernmental agencies enabling increas-
ingly accurate determination of the
intensity-frequency of run-off and
availability of experimental hydrau-
lic culvert data, the time has arrived
for adopting design refinements. The
proper place to begin these refine.
ments of the eulvert proper is at the
entrance.

Rounding, beveling or expanding
the entrance in almost any way will
increase capacity of the culvert for
wera design condition—whether ont-
let free or submerged; whether
slope i above or below critical;

whether 10-year flood just fills the
entrance (unbalanced design) or the
100.year flood fills the pipe through-
out with head at entrance (balanced
design).

Under conditions of balanced de-
sign and given guantity, the rounded-
lip entrance will maintain the same
mean velocity at lesser head, the ef-
fect of which is to equalize velocity
distribution within the section by
accelerating the ourrent alomg the
wetted perimeter and reducing con-
centration at center, thus abating
the scour effect at outlet.

Rounded.-lip and Beveled.lip
Entrances

_ Effleiency of expanded entrances
mereases with the eulvert size and

FIG. 17. Conecrets
sccelerate flow before reaching culvert entrance

plpe with rounded-lip entrance.

Mote “drop-down™ apron to

(December 1942) California Highways and Public Works
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FIG. 18 (s b, e d o 7} Types of Culvert Entrances. (a) Rounded-lip (concrets),
(b) Beveled-lip {concrete pipe); (c) Belled-lip (concrete or vitrified pipe); (d) Bguare-
endesd (concrete), (e} Belled or throated (concretsl, (¥) ANectad rounded-lip (corrugatsd
matal)

FIG. 19. Reounded-lip entrance o concrels box culverl
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Velocity increase attained by use of rounded-lip entrance - Feet per Sec.

FIG, 21. Increass in velocity attained by a rounded-lip entrance compared to a square-
ended entrance. (For culvert 100 fest in length.)
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decreases with the enlvert length.
(Boe Fig. 18.)

For example, a 3%inch beveled-lip
conerete pipe 30 feet long has the
same eapacity as a 42-inch square-
ended conerete pipe; likewise, a 57-
imeh beveled-lip is equivalent to a
63-inch square-ended pipe. On the
other hand, a 51-inch beveled-lip eon-
ereie pipe 200 feet long is just equal
in capacity to a id-inch square-ended
pipe. Fig. 17 shows a conerete pipe
with a rounded-lip whieh is not ree.
ommended—the commereial beveled-
lip is considered to be satisfactory.

The saving in entranece loss for
conerete pipes is shown briefly in
Table 2 in which “E" represents the
percentage of total head lost in bev-
eled-lip pipe to that lost in a squars-
ended pipe of the same diameter. In
other words “E” ia the efficiency of
the square-ended pipe relative to the
beveled-lip pipe.

TABLE 2
-Ell
Diamatar Culvert Langth
Concrats Plps w 100 200
18" L] 81 94
aa Al 78 80
- o4 68 72

The same prinelple affects con-
arete box eulverts to o greater de-
grea, Decause the entranee can he
rounded to the optimuam shape (Fig.
19) whereas it is not practical to
roquire o special ronnding of & com-
moereinl pipe. Fig. 21 graphieally
illustrates the velocity increase due
to rounding of entrances as com-
pared to square-ended entrance
When the water surface at entrance
is below the erown of the culvert,
the eondition approaches that of a
weir and the inerease in veloeity by
use of a rounded-lip is between 5
per eent and 6 per eent,

Hydraulics Affecting Culvert
Entrances

The head required for a culvert
has at least four ecomponents: (1)
Velocity head, (2) Entranee loss, (3)
Frietion loss, (1) Eddy loss.

The first two are effective at the
entrance, unlesa the enlvert becomes
a siphon. (Biphons and sag-pipe
eulverts will be treated in a later
article). The elevation of the head-
waler pool above the erown of the
enlvert cannot be redneed below
thelr sum. Henee, any saving in en-
tranes loss will be reflected ordinari-
ly in a lowering of headwater pool,
which means & decrease in backwater
nbove the enlvert,

[Five)



Experiment (1)* has determined
that this saving is independent of
culvert length and is proportional
to the veloeity head, in accordance
with the following formulae:

(Fer contrele pipe culverl) A Re={.312/D=0.101h~

m
(Fer hox culvert) A& hem=(. 8 R0, 05) s

Table 8 gives values for these ex-
pressions for several sizes of eulverts
and three entrance velocities.

Table 3

Sanimg in Eptrance Loss (hesd In
feet) by Bewelsd-lip or Rounded-
lip swar Sguare-snded Ewtrance

Culvert Size pad Type far 'UeIiE-:Itr of

5
b1 Al T TR T ——— | A4 08
48" concrels plpe...... .. 20 AL 1B2
72" concrele plpe... . o 26 1.03 231
2715 centrets W .. ... .10 <40 <g1
Oy pentreds ... .. A3 -1 1is
B'ef”  oentrete bu....... 1 S5 147
129 covereln bax (19 18 1.68

Since use of beveled.lip entrances
on concrete pipe or rounded-lip en-
trances on concrete box culverts will
gither: (a) Reduce the size of cml-
vert, or (b) reduce materially the
back-water cansed by the culvert,
the Committee recommends:

(1) That beveled-lip entrances be
adopted as standard practice for con-
orote pipe and rounded-lip entrances
for concrete box culverts, with a ra-
dius of rounding equal to approxi-
mately 10 per cent of the greatest
culvert dimension; and that square-
ended entrances be considered as ex-
ceptions which need to be justified
for either type of culvert.

In the case of arch culverts
whether part-circle, multiple, or con-
crete, rounding of the vertical en-
trance walls only is recommended.
The cost of forming a rounded-lip
on the crown portion of a4 concrete
arch will offset any saving in head.

Rounding of the conerete head-
wall to corrngated metal culverts is
not recommended since the manu-
factured product already affects o
rounded-entrance.

Throated Culvert Entrances

In special cases where it becomes
economieal or practical to reduce the
culvert section, as in the case of a
very long culvert, throated-entrances
are justifiable (Fig. 20). To offzet the
conjectural objection to the throat-
ed entrances to culverts in water-
ways carrying heavy debris, some
type of debris control® should be
installed to prevenmt large stumps

* Bes Dctober 1543 tssue Callfornin High-
ways and Public Works

15ix]

FIG, 20. Forms for throated entrance to concrete arch culvert. Mote gradual fattening
of grade towards ocutlet

from entering and choking the
throat.

CULVERT HEADWALLS AND
ENDWALLB., Bee Fig, 25

Widespread field inspection indi-

cates an arbitrary and nonuniform
practice in the seleetion sand adapta-
tion of headwalls and endwalls, The
tendeney towards selection of the
same standardized type for both the
headwall on the upstream end and

. p—

‘h) o) ()

— [ Warped
- .'1 TSactian
—6 ] = = : . —{-;u -ﬁ =

e i Flow e ¥ 2

= E:-' LTS L SIS

&)
fe) (f'J'

FIG, 25. (a; by o; d, &, T, g) Types of Endwalls and Headwalls. (a) Straight head-

wall or andwall, {(b) “L" headwall, (¢} Wing headwall er wing sndwall (30°= #lare),
{d} Flared headwall (10" flare), (e) “U" type headwall ar sndwall, (f) Stepped U™
type headwall or endwall, (g} Warped wingwall ar andwall

R AR
A it L'l-:_\_ :‘ ._E:j e

FiG. 22. Warped wing headwall with rounded-lip crown at entrance to concrete
bex culvert

(December 1942) California Highways and Public Works
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FIG. 24. Stepped “U"™ Type Endwall,

Most inefficient type—not recommended except

for cattlepass whers drainage is 8 minor lactor

the endwall on the downstream end
in disregard of the different stream
flow eonditions is evident.

At eulvert entrances, wingwalls
are frequently given an arbitrary
flare of 45 degrees, which generally
proves unsatisfactory for high ap-
proach velocities or oblique approach
flow. Flaring wingwalls from the
axes of the approaching stream flow
instead of from the eulvert axis, is
advisable. Warped wing headwalls
(Fig. 22) costing little more than
vertical wingwalls reduee scour as
well as loes of head at the eulvert
enfrance.

When combined with an apron on
a drop-down slope from the approach
channel, an nerease in veloeity is
indoced by the contracting water
seetion sueh as to materially inerease

efficiency of the culvert entrance
(Fig, 17.) At the outlet, wing end-
wills are often flared to lines that
witer ean not follow at high velosi-
ties, This results in seour of em-
bankments from eddy action at the
ends of the wingwalls each side of
high velocity effluent.

Increased culvert efficiency may
be obtained by proper attention to
the design and selection of headwalls
and endwalls as indicated in the fol-
lowing observations in recent ex-
periments (1)* as follows:

"“The 45 degree wingwalls used in
connection with a corrugated metal
pipe culvert increase the capacity
from 1 to 10 per cent over that ob-
tained in a metal pipe eulvert with
a straight endwall.”

FIG. 26. Open lined training channel to concrete box culvert accelerating stream flow
requiring minimum culvert section, MNote warped wings

California Highways and Public Works (Decomber 1942

‘“The 45 degree wingwalls used in
connection with a corrngated metal
pipe culvert are more efficient when
get flush with the edge of the pipe
than when set 6 inches back from
the edge of the pipe.' _

*‘The 45 degree wingwalls used in
connection with a corrugated metal
pipe culvert are more efficient when
built full height to the top of the
headwall than when econstructed
only to the standard height."
(COrown of entrance)

UiThe *T" type wingwalls used in
conneetion with a vitrifled clay pipe
eulvert produce a carrying eapacity
slightly less than that with the
steaight endwall.' (headwall)

RECOMMENDED ADAPTATION
OF HEADWALLS AND
ENDWALLS

Btraight Headwall

For low appronch veloeity or head-
pool, light floating debris, undefined
approach channel; or small defined
channel entering enlvert without
chonge of direetion ; or limited right
of way, or small enlvert near grade.

Straight Endwall

For low velocity effluent not requir-
ing outlet protection against eddy
action.

"L" Headwall

For gutter drainnge (traversa reliel
enlvert) where necessary to abraptly
change eourse of water, natural de-

fined channel where nbrupt change
of line eannot be avoided.

Wing Headwall or Wing Endwall

For well-defined channel, moderate
veloeity, medium drift.

Warped Wing Headwall (Fig, 22)

For well-defined channel, moderats
to high approach flow, medium drift,
is eonsidered the most officient type of
practieal headwall, streamlining flow
by a graduoal transition from the
wider channel, higher stage and
slower veloeity of ehannel flow to a
higher veloeity at enlvert entrance—
particularly eoffective with drop-
down apron to aceelerate and eon-
traet stream flow before it reaches
enlvert entranee,

Warped Wing Endwall

Ior moderate to high velocity dis
charge, is considered the most effi-

* Nunibers In wiithesls with aslerisk
1'|-f11. rj {o hibliceraphy lsatid gt the ond of this
nrilela
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eient type of endwall at ountlet be-
cause it rednees the drop down eurve
{free outlet) and minimizes veloeity
at the end of the apron.

“TU" Headwalls and "U" Endwalls
Btepped *'U"" Headwalls and *'U"’
Endwalls

Most inefficient type of headwall
or endwall, insofar as hydranlic eon-
giderations are coneerned, (1)}® Ad-
vantage lies in ease and eeconomy of
extension. (Fig, 24.)

Hecommended only for eattle
passes where drainage is a minor
factor.

Flared Headwall

For well defined channel with mod-
erate approach velogity, medinm
drift, at high weloecity, and heavy
drift at moderate velocity.

Advantage lies in ability of slightly
flared walls to align drift so that it
passes the eulvert endwise,

No Endwall

Endwalls are not required at the
downstream end of pipe enlverts
where there is little likelihood of
damage from erosion. Cantilever sx-
tension of metal pipe are generally
cheaper than endwalls. Experiments
{1)* indieate that a headwall at the
upstream end of a culvert increases
entrance efficiency over a culvert
with no headwall.

Miter and Skew End-Cuts For Metal
Pipe and Multiplate Culvert

Where eolverts are laid oblique to
the roadway alignment, miter and
skew end-ents for the sole purpose of
fitting embankment slopes or paral-
leling the roadway ecenterline are
not recommended.  (Fig. 28) TUneut
projections are not generally un-
sightly (Fig. 27). Miter cuts make
futore extensions expensive, saving
in eost iz negligible, representing
little more than zerap value of eut-
off; structurally the pipe may he
weakened unless mitered end is ade-
quately reinforced with rods. The
Committes found no support for the
practice of miter or skew cuts.

Bummarizging its fAndings the
Committee recommends generally
that:

(1) The practice of referring to
headwalls and endwalls separately
be encouraged in place of the gen-

* Numbere In parenthesis with asterlsk
relfer to blhliography listed at the end of this
article,
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FlG. 27.

Multiplate culvert endwall without miter or skew cut—recommended practice

FIG. 28. Entrance to multiplate culvert with skew and miter cut. Committee finds
no general justification for either skew or miter cuts for metal pipe or multiplate culvert

eral term of ''headwalls'’ for both
upsteam and downstream ends.

(2) That headwalls be designed
to obtain efficient transition of high
veloeity flows from natural stream
channels to culvert entrances by use
of warped wingwalls,

(3) That wing walls be flared by
protraction from the stream axis in-
stead of the culvert axis.

(4) That miter or skew cuts of
metal pipe or multiplate culverts be
justified by other reasons than cost.

(6) That the practice of placing
headwalls and endwalls parallel to
the highway alignment for the sole

reason of appearance be discouraged
and that exceptions be justified.

(6) That the nze of lined open
training channels and drop-down
aprons be encouraged at culvert en-
trances for the purpose of aceelerat-
ing approach flow requiring smaller
culvert gections (Pig. 26).

Biblicaraphy

(1) Flow of water through culverts.
{Bulletin 1; University of lowa, Studies
on Engineering, 1926)

lity miss (to farmer)—"Why are you
running that sharp harrow over the graln
fieldY Are you going to raise ghredded
whent ¥
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$29,425,000 Decrease Estimated in Highway Funds of Next Biennium

trated industrial aetivity,
One such arterial showed
an ineresse of 14 per cent
over & year apo, with the
maonths of April, May and
June showing inereases of
9 per eent over the first
three months of the vear
Omn this roate there was an
ineroase in the number of
buses from 7,000 in Janu-
nry to over 11,000 in June
and in trucks from 24,200
mJanuary to 27,500 in
June. On another indus-
trinl arterinl serving large
plants the July, 1942, count
was 18 por cent above the
July, 1941, count.

“These loenlized in-
creases, however, are not
sufficient to offset the gen-
eral deeline in travel and
the corresponding redoe-
tion in revenue from the
gasoline tax

CUNRTAIL MAJOR PROJECTS

““Om the basis of the asti-
mated rednetion in gas tax
revenne, it has been deter-
mined that a reduetion of
&6, 500,000 in major proj-
ects [neluded in the current
budget will be necessary to
balanee the budget between now anid
June 30, 1948, This reduetion will
be necomplished by deferring proj-
ects disapproved by the War Pro-
duetion rd as not essential to
the progress of the war.

Tt must, of course, be understood
that elimination of these projocts does
not mean that the work will be for-
gotten but that it is merely deferred
by the exigencies of the emergeney,

“The prineipal program will be
one of maintenanes and holding what
we have by resurfacing and recopn-
ditioning highway serfaces with bitu-
minous blanksts and bridse preserva-
tion. It is anticipated that if roads
essential to the war are to remain
in a servieeable eondition, resurfacing
on some S0 miles at an estimated
eost of approximately 7,500,000 must
be aceomplished as soon as possible.

“*General maintenanee will be dras-
tieally reduced on nearly 2,800 miles
of the State Highway System so that

(Continoed from pags 1)

Division Recommended for North and South

Recommendsd distribution by Highway Commissien of
$Sth Ptk Fiscal Yesrs State Highway Funds between Merth
and South ix as follows:

Allocation of (8) All
Other Functions

1. Pw North 54.24% of
2. Primary South 45.76% of
50%

i ———

Total SECONDARY ... .. ..

Grand Totad .. . .
1. Primary NORTH ... .. $6913888
3. Becondary NORTH .. ... 6372500
Total NORTH ... ..

2. Primary SOUTH ...
4. Secondary SOUTH

..56832.112

essential roads may be kept in serviee
with the limited revenue availahle.
With the practical elimination of the
reeonstruction program and the eon-
centration of maintenance u mili-
tary roads, there is a lity that
the deterioration of considerable por-
tions of the 13,800 miles in the State
system will be sueh that it might
require &n inerease in  statutory
maintenunce limitations to repair the
damage resulting from the lack of
proper maintenanece, It is our =im
to pass through the present persod
with no change in the law which
limits maintenance expenditures. The
however, present a most serious handi-
enp after the war when the State will
be confronted with the neeessity of a
large eonstruetion program doring
the readjuostment period.

“The problem confronting the
Division of Highways is the most
serions in Californin road history
anil resolves itself into four principal

California Highways and Public Works (December 1942)

factors: inadequate fi-
nances, lack of equipment
and materials, and greatly
redoesd man-power, Solu-
tion of this four-fold prob-
lem will be ascomplished
to the best of our ability,
with the one idea always
in mind that serving the
war effort is of first im-
portance and by adoption
of a four-fold policy of op-
eration during the emer-
geney. This poliey will in-
: first, maintenance
and reconditioning of high-
way surfaces in serv le
ennditions ; second, upkeep
aof bridge structures to pres-
ent standards; third, pre-
paration of plans for need-
ed highway mn-trncthn
during the period of adjust-

oo 1::! E teg-
lastly, insuring in
rity of highway develop-
ment alresdy begun by ac-
quisition of adequate rights
of way for the planned im-
provements.

The Federal Public Roads
Administration has been
and continues to he of real
service to the Division of
Highways in seeuring the assignment
of ratings and it is felt that econditions
will improve as the War Production
Poard comes to an understanding of
the relationship of all phases of the
work,

Construction Decline in 1943

A decline of onethird in the wvol-
ume of eonstruction in 1943 was fore-
Direetor of



Report on Highway Maintenance
Equipment and Rental Procedure

By T. H. DENNIS, Maintenance Engineer

The following article is the first installment of a condensed report of the Sub-Committes on Highway Maintenance Eguipment
appointed by the Highway Research Board in 1940 to make a specific study of various types of equipment available or in use in
performing highway maintenance work with a view to recommending the most suitable and practicable equipment for specific main-

tenance operations and the establishment of uniform eguipment rental procedure throughout the United States.

The report repre-

sonts two years' work by the sub-committee members, T. H. Dennis, Chairman; A. A. Anderson, Portland Cement Association; H. K.
Bishop, Chief of Construction, Public Roads Administration; B. E. Gray, Chief Enginzer, Asphalt Institute; J. E. Lawrence, State
Highway Maintenance Engineer, Massachusetts: Rex M. Whitten, State Highway Maintenance Enginesr, Missouri, and was presented
at the recent convention of the Board at Detroit. The pictures shown illustrate type of eguipment only and the type iz not restricted

to any particular product.

O facilitate the study and per-
mit the placing of each piece
of equipment under its proper
function, the subject of highway
maintenanes was divided into eight

major categories as follows:
1. Maintenance of traveled way
2. Maintenance of shonlders
3. Maintenance of roadsides
4, Maintenance of bridges

5. Maintenance of miscellaneous
structures

6. Bnow removal, drift and ice
control

7. Maintenance of trees, shrub-
bery and plantings
B. Maintenance of safety devices

Thiz outline was submitted to all
State Highway Departments, the
Public Roads Administration, the
Agphalt Institute and the Portland
Cement Association, a total of 62
organizations,

Response from the various organ-
izations contacted was very good,
Reports of equipment need in main-
tenanece work were received from 34
States and from all 12 Publie Roads
Administration Districts, The in-
formation sobmitted was not com-
plete in all cases, but was repre-
sentative and reflected a majority
practies.

It was expected that the waried
elimatic conditions encountered
throughout the United States wonld
develop special requirements in
maintenanee and thereby produce
gpecial features in the equipment
used. Henee the States, as well as
the varions Public Roads Adminis-
tration Distriets, were grouped by
areas of similar climatie conditions

[Ten]
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Equipment Rental

| ORTY-ONE BStates re-
i sponded to a questionnaire

on equipment remtal which
‘ was submitted to them by the
Highway Research Board. The
majority opinion of the reporting
agrencies generally reflected the
snbeommittee’s opinion,  The
replies, however, definitely ar-
pued against the possibility of
any general aeceptance of a uni-
form rental system. A snmmary
of the replies to each of the
items inelnded in the guestion-
the sobeommittes’s
I'ﬂi‘:i}llim?'lil'lﬂ‘-iﬂ}“ﬂ Fﬂuﬂ“':

Item 1. (A) Is the present meth-
od of handling
equipment satisfac-
tory{

(B) Are any echanges
contemplated in the
present syvstem T

The majority of States report-
ing considered present methods
of handling equipment satisfac-
tory and none confemplated
changine present methods, Tt
wonld thus appear that promo-
tion of a nniform rental system
will be diffienlt.

Item 2. Does the Stale Highway
Department perform all
maintenanes  work om
State Highways, or is all
or a portion let to con-
tract to other political
subdivisions or private
contractors?

i {Clontinued on next page)

to permit summarization of the data
on that basis,

| Basis of Selection

Upon receipt of data from the var-
ious organizations, every piece of
equipment nsed by them was listed
in its proper category on tabulation
sheets. The equipment as recom-
mended by each of the snbeommittes
members for each maintenance oper-
ation was also entered on the tabula-
tion and their recommendation was
considered equal to that of any State
or Public Roads Administration Dis.
triet,

Obviously all of the recommenda-
tions reeceived did not merit eonsid-
eration for inclusion in the final tab-
ulation. It was apreed, therefore,
that a ehoiee of approximately 10
per eent of the reporting agencies
would be required to qualify a unit
for inelusion in the final recommen-
dation. Under this proeedure the
recommendation of any five of the
reporting agencies was taken as the
minimum requirement for the selee-
tion of a partienlar unit,

This method obviously eliminated
eartain special nonstandard or obso-
lete types which some organizations
found it expedient or necessary to
nse under their partienlar loeal eon-
ditions.

The equipment selected for any
specifie type of work, therefore, rep-
resented the majority recommenda-
tion of the reporfing agencies. In
generg] the recommendations were
remarkably eonsistent, the principal
varianee being in size or capacity,

A study of the prineipal types re-
ported indicates the following gen-
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eral trend os to use and also the
scope of work for whieh the unit is
particularly smted.

]_ Discs _ |

_ The light dise harrow and searifier
is used to some extent in certain
areas in the construction and main-
tenanee of intermediste oil type sur-
faces. This limited use is due either
to a preponderanee of high type sur-
fuee or the employment of mixing
plants. The searifier attachment on
motor graders and tow graders is re-
sponsible for the deelining use of the
separnte unit. The motor grader
dise attachment is adaptable for re
moving irregularities on bituminous
type surfaces.

FIGURE 1

The light dise harrow should be of the
offest type with heat treated disca and
sach dise equipped with o scraper and
positive pressure type lubrication fttings.
The frame should be adjustable se that
the gangs may be operated at opposing
angles. A ghort coupled tracter hiteh
ahould ba provided.

The welght of bharrow should net be
lesn than 2,000 pounds and the widih ap-
proximately B feet. The discs shauld be
fram 18 inches to 24 inches in diameter
spaced an abaut 10-inch centers.

FIGURE 2

The disc sttachment for ses sn moter
graders may be attsched to wsither the
frant ar rear of the moldboard (figures 2
and J respectively).

Tha disca should be alloy steal, hesat
trested, and mountsd on @ square axle
with salf-aligning dust-proaf thrust bear-
ings on sach snd. Suitable steel collars,

Equipment Rental
{Continoed from precsding page)

The information obtained in-
dicates that some portion of all
maintenanece on State highways
is carried out by day labor forees
in 42 States, while 14 States re-
port that eertain phases of main-
tenanee work are let to eontraet,
General practice, therefore. dic-
tates that maintenance of high-
ways should be performed by day
labor foress and that special work
he let to contraet wherever such
work is beyond the eapacity of
these forces and the items of spe-
einl work can be readily defined,

Item 3. Does the State own all
equipment used on main-
tenanee work or is a por-
tion of the equipment
rented from outside par-
ties !

Equipment used on State high.
way maintenance is, in general
State-owned. Tt is common prae-
tice, however, to rent privately-
owned equipment sach as power
shovels, oil distributors, heavy
trucks, ete., for seasonal or emer-
geney work. The purchase of
State-owned equipment is usually
eonfined to units required eon-
timuously or to special types not
readily available on a rental
basis. Such a poliey is of mutual
benefit both to the State and the
private equipment owner sinee it
avoids the necessity of a heavy
eapital investment by the State,
and provides work for privately
owned equipment which might
otherwise be idle.

The recommendations received
indicate that all equipment re-
fuired for normal maintenanee
operations should be owned by
the supervising authority and
that outside equipment be rented
for special or emorgency use.

AVERAGE EXFEXDITURES

Item 4. What is the average an-
nual expenditure for ren-
tal of State-owned equip-
ment, and for equipment
rented from outside par-
ties ?

The average annual expendi.
ture for rental of equipment
(Continusd on next pags)
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or other arranpements should be provided
for holding the bearings and keeping the
disca tightly on the shaft.

FIGURE 3

The weight eof the attachment should
not ba less than 1200 pounds and the
width approximately 48 inches. The disc
should be approximately 20 inches In
diameter and spaced on 2-inch centers.

FIGURE 4

The rosd type dix scarifier assembly
should consat of twe rows of dises (four
gangs). with & minimum of ssven dimsa
per ssction and should be mountsd en &
four whes! pesumatic-tired low type
trailer with siwsl frames sppraximatsly 14
feet lomg and 4] fest wide.

The unit should weigh approximatsly
7000 pounds. The discs should be approx-
imately 30 inches In diameter and operated
with a hydraulic power lift or equivalent
apparatus for setting and adjusting the
cutting depth.

L Distributars

Truek mounted oil distributors of
ROO to 1200 gallon eapncity are best
sulted for general maintenanee oil-
ing operations. The eapacity is suf-
fieient for a day's work with a small
erew and if & greater quantity of oil
is required, the truck is powered to
tow a tank trailer of equal capaciy
On smaller jobs the 300 to 600 gallon
trailer distributors are preferred
These latter units are easily towed
by a one and one-half to two tom
truck.

The distributors deseribed are also
suitable, when equipped with speeial
spray bars, for applying diesel oil or
other liguid agents to roadside vege-
tation.

Sinee oiling operations are sea-
gonal, the distribntor unit (espe-
clally the truck mounted type)

[Eleven]



should be designed for easy removal
from the truck chassis,

FIGURE B

Bituminous distributors having & ca-
pacity of from 300 to 600 gallons should be
mounted on a two-wheel pneumatic-tired
trailer. The tank should be slliptical in
shape, electrically welded, and wsa con-
structed as to permit low center of grav-
ity.

The tank should be eguipped with a
manhole opening of ample size, thermom-
efer well, an overflow pipe and a dis-
charge opening at the rear of tank with
piping so arranged as to permit the fol-
lowing:

1. Fill tank through pump frem drumas

or gpray tank,

2 Circulate material in the tank whils
heating without passing through the
spray bar.

3 Spraying frem tank through hand
spray bar.

4. Drain pump and pipe lines without
draining the tank.

The wnit should be equipped with at
least twe sets of & inch U-typs return
heating flues made of heat resisting tub-
ing and located in the lewsr half of the
tank. The heating unit should include the
following items:

1. Two removable kerosens burneras lo-
cated in the end of tank shislded »c
that the fams will not contact the
end of the flus.

2 Agtomatic fusl pump for kercsena
with pressure relief valve and by-

paas.

3. Fuel tank of at least 20 gallon capac-
ity with a Kller cap and avtomatic
air relief. The tank should be located
away from the burners, preferably
at the opposite end of the bituminaus
tank.

A rotary type pump, powered with an
air cooled gascline engine; should be so

FIGURE @

arranged that the material can circulnte
when the valves are closed. The pump

[ Twelve]
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Equipment Rental

(Continued from preceding page)

owned by the 26 States reporting
was #1.383.270 per State. An
additional amount equal to 21
per eent of this average was like- (|
wise expended for the rental of
privately owned eqguipment. This
latter figure serves to emphasize
the dependense now placed on
that souree.

Item 5. 1s State-owned equip-
ment handled by a sepa-
rate department, by the

maintenanee department
or by the districts?

It was found from the replies
that support for each method of
equipment administration is
about equally divided. Some of
the advantages asz well as the dis-
advantages of each method are
enumerated ;

Under an equipment engineer
with special training there shounld
be greater assuranee of the per-
formance of mechanical featnres,
the enforeement of necessary
working restrictions and insisi-
ence on timely upkeep and re-
pairs. On the other hand, this
ventralization of anthority unless
accompanied by a knowledge of
maintenanee problems and oper-
ations might well handieap a
maintenance organization

ADMINTSTRATION

Administration under a dis-
trict would of conrse permit the
selection of equipment best suited
to its partienlar eonditions and
insure its eoordinated use. How-
ever, under such administration
there is always the likelihood of
over-quipping or eoncentrating
on specialized equipment. Fur-
thermore, the exigencies and de-
mands of partieular work might
well overrule practical eonsider-
ations of upkeep and repair.

Many of the disadvantages of
the distriet method apply equally
well to administration by & main-
tenanee engineer. His major eon-
eern naturally is the perform-
ance of work, generally with a
contractor’s viewpoint recarding
the use of the equipment but
without the latter’s opportumity

[Contlnued on next page)
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should be enclosed in & removabla sheet
steel housing which will permit heating
by return flue gases from the burners or
anging exhaust,

The spray bar should be at least 1}
inches in diameter and not lass than &
Feet long, fitted with alot type spray nox-
zle which will produce a suitable fan
shaped aspray. Fifteen feel of 1 inch
diameter heat resisting howse, complete
with pipe extension handle and cut-off
valve and noxzle, should be provided for
hand spraying.

A platform should be provided at the
rear so located thatl the operator can con-
tral all sperations.

FIGURE T

Bituminous distributers having a ea-
pacity of from B00 te 1.200 gallons should
be constructed with stesl skids suitable
for truck mounting.

The tank should be oval in shaps of
at least 10 gauge wstesl, slectrically
welded, properly insulated and lagged.
The tank should be equipped with & man-
hole cpening of ample size. thermometer
well, overflow pipe, clean-sut opening in
the bottorm and baffle plates of sufficient
size and number to prevent excessive
surge. Thermometer well shall be ade-
quately insulated from heating Mues

The distributor should be esquipped
with at least two sets of & inch U-type
return heating flues made of haat resist-
ing tubing, located in the lower half of
the tank. The heating unit should in-
clede the following items:

1. Twa removable kerosene burners
lecated in the end of tank shislded
so that the flame will not contact
the end of the Aues.

2 Automatic fuel pump for keroasne
with pressure relief valve and by-
[=L-E1 9

3 Fuel tank of at least 50 gallen
capacity with filler cap and auto-
matic air relief. The tank should be
lecated away from the burners, pref-
erably at the opposite end of the
bituminous tank.

The pump should be a positive dis-
placement type located on a base inside
of the tank with the drive shaft extend-
ing through the sheall. The drive shaft
should be supported by welf-aligning
bearings with stuffing box located out-
side of the tank. The pump should be
powered with a water cooled gascline
engine having not less than four oyl-
inders and capable of applying two gal-
lons of bituminous material por square
yard for a width of 10 feet at stated
truck speeds, The complete pump ansem-
bly should be so arranged as to be readily
removed from the tank.
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The piping and wvalves should be of
ampla size to canvey the material with-
out unduse friction loss and provided with
sufficient valves arranged to permit cut-
ting out the boot, pumping from either
end of the tank, inside suction to outside
discharge and outaide suction te outside
discharge. All swing Joints should be of
the ball bearing type.

The spreadar boot should be full cir-
culating lateral swing type of ample size
ta convey the material to the sprays with-
out excessive pressure or injury to the
pump, and should be approximately B
feet long with a 2-fool, full eireulating,
soparately contrelled extension on each
side allowing for a 12-foot spread.

The sprays should be double tip, with
singls wvalve, and spaced on about 6-
inch centers. Flexible metal hose and
hand spray assembly should be provided.
A separate lever to control each 4-foot
section of boot, a lever contrel for esach
boot extension, and a hand wheel or
crank for raising or lowering the boot
assembly should be provided.

The platform should be located sa that
the sperator can reach all contrals, as
well as the sngine pump and eperating
valves, without moving from the plat-
farm.

Tank Car Heaters and Reotorts |

The two-car eapacity two-wheel
trailer mounted steam heater is pre-
ferred for the lower viscosity liguid
asphalts where deliveries are taken
from tank cars or storage. In loeal-
ities where severe winter prevails,
the heater may also be used for
thawing out culverts or frost bails,

The retort heater, four whael
trailer type, is used for the heavier
grades of liguid and paving asphalts
required in armor coat, seal cont and
retread surfaces. The onit, how-
ever, was not recommended by the
Atlantie or New England group of
Btates, where apparently heating re-
quirements are handled by either
stationary plants or fleld kettles,

FIGURE B

The tank car heater should be two-car
capacity and capable of heating an un-
insulated tank car of bituminous material
to a temperature of at least 200 degrees
F. within a reasonable time. It should ba
mounted on & two-whesl pneumatic-tired
trailar,

e = =

Equipment Rental
{Con{lnuad from preceding page)

of writing off the investment af,
the conelusion of the job. Then
too, the purchase of equipment,
its repair and upkeep is a special-
ized job for which the mainte-
nanee engineer is geldom trained.
He iz, however, eonversant with
the demands of his work and
therefore better versed in setting
up the eontrol features of the
equipment required.

Beeause of the equal popular-
ity of the three methods of ad-
ministeation, the views of the
committes members were taken
as the deciding factor. Of the
five commities members who ex-
pressed a preference, three fav-
ored g separate department and
two considered the administra-
tion of equipment matters should
be under the maintenance depart-
ment.

HENTAL SYSTEM

Item 8, Is State-owned equip-
ment handled on a rental
basis?

State-owned equipment is han-
dled on a rental basis in 75 per
cent of the States reporting on
this question,

Two desivable objeetives are
renched through use of a rental

system, Flirst, it permils erea-
tion of n reserve fund {rom
which to finance the cost of re-

pair and replacement of main-
tenance equipment, Second, the
cost of equipment is distributed
eurrently against the work on an
equitable and reasonably acen-
rate basis. In addition there is
n decided advantage in having a
basis of comparison as to cost of
operation of equipment in the
severnl distriets which normally
make np a Stite highway organi-
zation. The information is de-
sirable also if o comparison is to
be made between the eost to the
State of owning and operating
equipment as against the cost of
renting privately owned and op-
erated equipment, There would
be a further benefit f'rom an ad-
ministrative point of view, if the
policies and rental rates in the
{Continted on next page)
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The boiler should be the return, con-
dansate, horizontal typs, fully insulated
and lagged and equipped with an injector
and steam trap. It should be capable of
developing frem 25 to 40 H.P. under =
working pressure of 126 to 136 pounds
per square inch. The heating unit should
b= internal combustion type using Tusl &il
burners. The fuel tank should have auffi-
cient capacity to operate five hours un-
der maximum |oad,

FIGURE ®

Tha retort booster heater should be
mounted an a four-wheel pneumatic-tired
trailer. It should have a BTU sutput of
1,750,000 units per hour, and designed

FIGURE 10

80 as to provide a heating capacity egual

to the following based on one passage of

the asphalt through the unit:

40" F. temperature incraase at 164 G.P.
M. pumping rate.

90" F. temperature increase at
M. pumping rate.

100* F. temperaturs increass st
M. pumping rate

80 G.P.

40 G.P.

Heating should ba accomplished by
passing the bituminous material over and
arcund the tubes which receive the
flame and hot gases from the oll burners.
The heating system should be so arranged
that the hot gases pass in a downward
direction bafore being exhausted through
the stack. The bituminous material
should be pumped into the tank at the
bottam and out at the tep with a revers-
ible type pump. The maximum capacity of
tha pump should not be less than 165
gallons of fuld asphalt per minute. It
should be jacketed and so designed that
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i ean be heated by the sngine exhaust or
other means, and powersd with at least a
four eylinder radiator cooled pasoline en-

light trueks.
The 300 to 5560 gallon eapacity,
two wheel trailer type kettle, is not a
pular choice and its use (mainly
K; ecertain Central States) is econ-
fined to bituminous plant mixed sur-
facing. It is noted that in States
where these units are nsed, there is no
recommendation for oil distributors.

FIGURE M

FIGURE 12
CAPACITY) imal .. ..
WEIBHT. Mintmm n-fn"!.."'.'--..:.% 1500 2708
HEVGHT: g Wipres. (nghei.. . 50 50
| Fourtean |

Equipment Rental
iContinwed from preceding page)

various States were calenlated on
a basis which would permit com-
parisons.

ItemT. What method is used
for fAguring depreecia-
tion 1
Replies to this question indi-
eate that it is the general practice
to establish depreciation rates on
a straight line basis with due
considerntion to first-cost and
trade-in valnes. Only one State
reported & varying rate from
year to year for units in a given
group. One State reported orig-
inal purchase is from special ap-
propriation and ome Staie re-
ported that entire cost is depre-
cinted in the year of purchase.

COST OF EQUIFMENT

It is possible that legal require-
ments in some States make it
mandatory to secure special ap-
propriations for purchase of
equipment. However it should
be noted that the true cost of
work ean not be ascertained if the
cost of equipment is not distrib-
uted in some manner.

Allowanee for depreciation is
based on the service life of the
equipment and the salvage valoe
at the time of retirement. The
serviee life of each unit in a
group of similar equipment units
is dependent on (1) the number
of hours of operation and the
severity of work performed with-
in the given perind, (2) inde-
terminate jtems such as the skill
of operators or eare in el
and (3] the poliey followed by
different Siates as to repairs
anid ‘or replasements.  The ques-
tion of time of replacement has
a special significance. It is the
policy in some cases to replace
units before extensive overhanl
is neomsary., Obsolescence as
well as changes in traffie require-
ments or improvement of the
road system may effect changes
in equipment needs and thus
limit the period of usefulness of
certain unita. All these factors
must be sonsidered in establish-
ing depreciation rates, There

(Continuad on next pags)
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of welded construction throughout and de-
signed to withstand a maximum pressurs
of 80 pounds per sguare | Tha pump
should be gear type, submerged or with
other provision for heating, and powsred
with 8 suitable air-coaled gasaline engine.
Provision should be made for twe hand

hese connpctions, and & barrel boist
complete with chain blocks should ba -
cluded.

Leaders

The belt type loader mounted om
two pneumatic tires is generally fa-
vored, Two other types of belt
loaders are worthy of special men-
tion—one is attached to a motor
grader, the other is a self-propelled
pneumatie-tired unit with foree feed.
Becond echoiee is the bueket type
loader. The pnenmatie-tire mount-
ing is preferred over the track-lay.
ing type for the Intter unit,

he tractor mount front-end
bucket loader has its supporters for
loading from stockpiles and slide re-
moval work, It i8 available for
mounting on both the wheel and
teael-laying typa tractors,

FIGUAE 12

tired whesin
The balt locader attachment for motor
grader, Figure 14, should be the “Trough”
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t¥pe with rollers properly spaced to pre-
vant sag. The balt should ba approxi-
mataly 30 inches wide with provisien for
take-up at the uppor end rollar. The unit
should be constructed se that the matarial
is forced onto the belt by means of posi-
tive force feod mechanism capable of
loading at least B0 cuble yards of wind-
rowed material per hour. A discharge
height of st least 7 feet Ia required.

FIGURE

The digging depth should be hydraulie-
ally controlled with levers located in the
cab of the motor grader. The complete
attachment will weigh approximately 4,000
pounda.

FIGURE 15

The travel type belt loader, Figure 15,
should be the “Trouph™ type with rollers
properly spaced to prevent sag. Tha belt
should be approximately 30 inches wide
with provision for take-up at ths upper
end roller. The unit should be so con-
structed that the material is forced onto
the belt by means of positive force feed
mechanism. The unit should be capable
of loading material from a windrow or
stockpile at the rate of at least 60 cubic
yards per hour. The discharge height
should be approximately 9 feat.

FIGURE 18

The wnit should be self-propalled,
mountsd an bwo axles and equipped with
preumatic tires. It should ba capable of

“ { Comtinued in an ensulng lz=ne)

Equipment Rental
(Continued from preceding paze)

are alio varying emergency con-
ditions, For example, the life
of highway maintenance equip-
ment now in serviee will no doubt
be prolonged through more in-
tensive overhauls and replace-
ment of worn paris as a result of
the war emergency,

REFAIR AND UPPKENIP

Item 8. List the items inecluded
in the rental rales for
State-owned  squipment
(operating eosts, operat-
ing supplies, repair, up-
keep, depreciation, over-
head, profit, ate, )

The majority of Siates Te-
ported that rental rates inelude
depreciatiom, cost of repairs, up-
keep and all operating costs ex-
oept wages of the operator, There
it practieally universal agree.
ment that the wages of the op-
erator shonld be excluded from
equipment rental rates.

In arriving at the cost of re-
pair and upkeep, the following
overhead items should be taken
into account in addition to de-
preciation and gradual obsoles-
oenes

1. Major repair, overhanl and
npleeap.

2. Blorage, insurance, inei-
dentals and equipment
overhend,

3. Cost of plant meloding
land, ghop buildings and
power machine tools,

i

Cost of operating { fuel and
lubricants) and servieing
onsls,

If eomparisons are to be made
with rental rates charged for out-
side or privately owned equip-
ment, the following items should
b given eonsideration :

1. Interest on investment or

proflit,

2. Insuranee and surety bond
premium,

3. Taxes

4. Wages of operators.,

California Highways and Public Works (Decomber 1942)

traveling 25 miles per hour when in
transit. The unit complete will weigh ap-
proximately 10,000 pounds.

The bucket loader should be powered
with at least a four-cylinder gassline &n-
gine and equipped with a two-speed
transmission, A feeding warm or device
should be provided which will draw the
materinl to the buckets from a width ap-
proximating the tread of the loader. The
loader should have a eapacity of not less
than 1} cubic yards par minuie. A swivel
belt conveyor approximately B feel in
length with a clearance of approximately
12 feet should be provided.

The loader should be mounted on preu-
matic-tired wheels and should weigh not
lezs than 7200 pounds and not more than
10,000 pounds.

FIGURE 17

FIGURE 18

The tractor front-end loader, Figures
17-18, should have a capacity of fram | to
1 eubie yard and whould ke mounted on
net less than a 30 H.P. tractor, asither
wheel or track-laying type. The hoist
and frame should be located forward of
the tractor radiater. The bucket or scoop
should have a replaceabls cutting =dge
and should be designed so that it may be
dumped at any desired heaight up to 7 feet
The unit may be either mechanically
{cable} or hydraulically eperated, Al
control levers should be within sasy reach
of the operator.

On track laying type tractors where the
shovel attachment exceede I cubic yard
capacity, the tracks should be extended to
provide proper balance. A special heavy
spring; and wider front axle to provide
clearance, will be required on wheel trac-
tor installstions.

(Coentinped In an ensulng lsaus )
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Division of Water Resources Saves

With Tire Usage Plan

288,800 Miles

YHROUGH a program of tire
econservation developed and put
into operation by the Division

of Water Resources a saving of more
than 288 800 miles in passenger car
and trock travel has been effected by
the division thus far this year.

In a report to Dircctor of Publie
Warks Frank W, Clark on the results
of the program to October 1st, State
Engineer Edward Hyatt nhuws that
the budget of eonserved automobile
mileage prepared by the division ear-
lier this year, which proposed to re-
duce the 1942 automobile use 45 per
cent under that of 1941 is not anly
being met but bettered.

The division has in use 55 passen-
ger ears and eight trucks., Much of
its work is of snch a nature that auto-
mwobile transportation is the only
means of covering its wide field of
noetivities, This includes supervision
of dams, operation and maintenance
of the SBacramento Flowd Control
Projeet, water master serviee, snow
gurveys, stream gaging, flood control
and hydraulie construction and spe-
eial investigations and inspeetions,
all of which necessitate field work in
nearly every county of the State. A
considerable portion of this field work
is located in mountainous or sparsely
populsted areas not served by bus or
trains,

MILEAOE BAVING

Last year was a normal one for di-
vision activities. No additional or un.
usual duties were pursued during the
year. Althongh various rules for con-
gervation of ears were in effect and
division ears were used only from o
poal, 755,408 passenger enr miles and
76,5683 truck miles, or a total of B31,-
991 ear miles wers traveled in ecarry-
ing on these activities,

Activities of the division for 1942
were budgeted to 396,700 passenger
ear miles and 60,000 truck miles, of
which 193,832 passenger car miles and
35,000 truek miles were budgeted for
the first half of the year,

In spite of the radically reduced
mileage proposed by the division to
meet emergeney conditions, as of Oe-
tober 1, 1942, setual travel in division
ears was only 338,188 miles against
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a budgeted allowanee of 351,000 miles.
This is 12,812 miles under the budg-
eted allowanee and is partienlarly im-
pressive when compared to 1941 duor-
ing which divigion cars had traveled
627,000 miles up to October 1. It
represents n saving in 1942 of 288 812
ear miles,

In addition to ear and tire conser-
vation reduced travel represented a
saving of $14,440 in car travel at 6¢
a mile. This amount, however, is not
0 complete saving as much of the
business which otherwise would have
been condueted by aetual contact was
done through use of telephone, tele
graph and letters.

TIRE CONHERVATION

The tire conservation program of
the division was developed shorily
after declaration of war by the United
States. A thorough review and anal-
vsis were undertaken of all the activi-
ties of the division to determine
where antamohile travel conld be elim-
inated or reduced withowt actual ne-
glect of those duties imposed on the
divigion hy vurions statutes. This
survey was designed to:

1. Beonomize in all possible ways
during the emergeney,

2. Make automobiles and person-
nel svailable for any extraor-
dinary duties in eonnection
with the war and national de-
fense.

8 Conserve antomobiles and
tires.

At that time the State Engineer is-
sned instructions to functional super-
visors eovering the prolonging of life
of tires hy eareful operation, speed
limitations and resirictions of the use
of mutomebiles by eliminating travel
where results econld be obtained
throngh correspondence, telephone or
telegraph and utilizating trains or
buses wherever snch means of trans-
portation were available.

The supervisors also were instrue
ted to prepare reports on aelivities
and possible eurtailment of sutomo-
bile nse. A committes was appointed
to prepare a tire inventory and draft
instructioms for use of the division's

motor vehicles and assist in assem-
bling activity curtailment reporis.

TIRE TNVENTORY

An estimate was made of the mile-
age available from the tires on hand.
The general formula need was based
on an average life of 17,000 miles on
past use of tires. On the basis of
rigid tire conservation aecording to
previous instructions it was estimated
the future average tire life would be
25,000 miles. Mileage run on tires up
to the time of the inventory was sub-
tracted from 17,000 and the remain-
der multiplied by 25/17 to arrive at
the estimated remaining mileage.

The estimated combined ear mileage
available at the time of the inventory
for the 55 passenger card was 851,000
ear miles or an average of 16,000 miles
per car. Total mileaze for the 8
trucks was 186,000 ear miles or an
average of 26,500. For the 63 pas-
senger cars and trueks total estimated
rubbar on hand was 1,077,000 car
miles or an average of 17,005,

On the basis of this inventory the
division budgeted its mileage in such
a manner that the average use of cars
withent replacement in rubber wounld
last until July, 1944, Due to the faet
that a portion of 1942 had passed be-
fore severs eortailment of travel was
placed in effect, the budget for 1042
is larger than that antieipated for
1643,

Various State and Federal regula-
tiong eoncerning reduced speed Hmi-
tations and care of tires which have
been promulgated sinee the division's
conservation program has been placed
in effect are assisting in earrving out
the purposes of the program. Gas
rationing which became effective De-
cember l1st also will have its effect
upon the program. On the basis of
present resulis, however, even with-
out these additional items, the pro-
gram of tire eonservation developed
and put into operation by the Divi-
sion of Water Resources will provide
it with robber on a curtailed basis
gufficient to earry out its statutory
duties through July, 1944, when it is
anticipated some relief from the press-
ing rubber problem will be attained
throngh raw or synthetie rubber.
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Highway Snow Removal Operations
Curtailed by War Emergency Needs

feel the offect of the war thiy
winter,

Maintenanee Engineer T. 1. Den-
nis of the Division of Highways has
announced that many recreational
roads in mountain areas heretofore
kept elear of snow in Winter will be
closed to teaffic until next Spring in
order that highways vitally essential
to the war effort may be kept open.

Such routes as U, 8, 50 ecrossing
Echo Summit to Lake Tahoe, the
Wawonn entrance to Yosemite Na-
tional Park, State Sign Routes 44
and 89 leading into Lassen Voleanie
National Park, the roads north and
soiith of Tahoe City and the General
Grant Kings Canyon National Park
highway are embraced in instruetions
eliminating them from snow removal
operations issued to all Distriet High-
way Engineers. Many other moun-
tain roads are affected.

7. 8. b0 will be closed from Ky-
burz to Lake Valley at the foot of
Eeho Summit on the east side, Mr.
Dennis said the order will not isolate
any communities in the Lake Tahoe
aren as (he Highway Department of
the State of Nevada has promised to
keep the roads from Nevada into
Lake Valley cleared of snow for
Winter recreationists.

SN{}W sports enthusiasts will

NECEBEBARY WAR MEASURK

“Much as the Division of High-
ways regrets to take this aetion,'
Dennis said, “*it is absolutely neses-
siry in order to eonserve our snow
removal equipment for the duration
Much of this equipment is from ecight
to 12 years old, breakdowns are sure
to oeeur and we do not have the pri-
orities which wonld enable us to ob-
tain spare parts and replacements for
our trucks, push plows, and rotary
snow plows. Purthermora, we are
confronted with a growing problem
of man-power and face a shortage in
skilled operators of snmow removal
equipment,

Dennis said that the Army insists
that U. 8. 40, the Donner Summit
route, be kept open constantly. For
this reason, equipment that normally
warld be used on T, 8. 50 will have

= —

England Organizes
Planning Officers for
Post-War Development

On July 1, 1942, most of the
planning powers and duties of
the Ministry of Health were
transferred to the l'd.l.n.l.:trL:g
Works and Plamming, whi
thus beecomes the central au-
thority for town and country
planning in England and
Wales,

“The object of the Govern-
ment's polig is to seoure the
right use the land of tha
country for nll

Ministry has J hwn
il charged with the task

ing the formulation by Luul
anthorities in England and
Mok, aitiunes’ whth Bl
P sc w
adeguately reflect the national
policy for wrban and rural

opment., . . .

‘In order to facilitate col-
laboration with local amthor.
ities, the Minister will appoint
Planning Officers, with head-
quarters at convenient centers,
who will be available o help
and advise them. BEach of
these officers will keep the Min.
ister informed of the problema
of the authorities in his area,
and will keep the authoritics

informed of the nirements
of national policy as 1t is devel-
oped."

!

to be kept instantly available on Don-
ner Summit for use in ease equip-
ment there breaks down,

“We cun not afford,'’ he said, **to
operate snow plows on 1. 8, 50 and
ather mountain highways and then be
compelled to remove this equipment
on A moments notice, leaving recrea-
tionists stalled om partially ecleared
roads during a storm. We would
only jeopardize lives and the war af-
fort by doing so.

"“Due to the impossibility of ob-
taining replacement parts and equip-
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ment it will be necessury to hold
gnow  removal equipment formerly
used on certain routes as stand-by
units in the event of breakdown of
units now engaged in removal of
snow on roads more essential to the
war effort. The War Production
Board has informed us it will not
approve any replacement parts ex-
cept for equipment wsed on roads
divectly essentinl to the conduet of
the war,

“We are unable to obtam priori-
ties necessary for obtaining parts or
metal for making repairs and duoring
storms such delays would elose roads
unless standby units were available."

Many eommunities in  monntain
areas, Dennis declared, have been
warned that it may become necessary
to discontinne snow removal at any
time, When this oecurs, signs will be
placed at both ends of roads leading
to these communities reading ' SNOW
NOT REMOVED BEYOND THIS
POINT."

Among other ronds listed by Den-
nig for elogsing under the snow re-
moval ban are: State Sign Route B
from its junction with the Susanville
Road to Greenville; State Sign Route
138 lending to Big Pines Park in Los
Angeles County and State Route 190
leading to Camp Angeles in San Ber-
nardino County ; the Big Trees High-
way in Calaverns Coonty, closed at
White Plnes; Sonorn Ppss Highway
closed at Long Barn, Btate Sign
Route 20 east of Nevada City, elosed
ot Washington Road.

Other roads which mav be closed
if serions breakdowns oceur to equip-
ment now on roads essential to the
war effort, are: Route 20, Weaver-
ville to Redding; Route 82, Einn
Mills to Montngue: Route 83, Sierra
County line to Blairsden; Route 35,
Hayford to Douglas City; and Houte
28, Junetion of Route 73 to Cedar-
ville.

Snow removal operations in the
Lake Arrowhead distriet of Ban
Bernardine County will ba main.
tnined. Dennis said, owing to the fact
that several thousand all-year resi-
dents in that area must be served.
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OMPLETION of the Angeles
CI'_!rf!m. Highway, State Route 61,

throngh the San Gabriel range
of the Sierra Madre Mountains will
have to wait until after the war. All
work om this projeet has been stopped
by order of the War Produetion
Board for the reason that 1t is a
purely recreational road and not
essential to the war effort.

The Angeles Crest Highway was
being built jointly by the United
States Public Roads Administration
gnd the California Division of High-
ways. The new route beging at the
Foothill Boulevard and La Canada in
Los Angeles County, extends up the
Arroyo Beco and passes throngh the
Han Gabriel Mountains to an easterly

[Eighteen]

terminus in Camp Angeles at Big
Pines,

Passing Buekhorn Flats, the new
highway will serve the Pasadena
public camp grounds. The shortest
present fraveled distance from Los
Angeles to Big Pines is 107 miles,
The distance by the Angeles Crest
Hizhway will be approximately 64
miles, with a saving of 43 miles.

Grading and surfacing of the route
from Lia Canada to Cedar Springs, a
distance of 37 miles, and 24.28 miles
of the highway extension from Red
lox to Tuunel No. 1, had been com-
pleted when the order to ¢ease eon-
struetion was jssued,

This project is notable from an en-
mineering standpoint by reason of the
necessity for horing two tunnels, one

Arrow points to tunnel No. 1 under construction through ridge of Mt. Williamson on Angeles Crest Highway in San Gabriel Mountains

Angeles Crest Highway Construction
Stopped as Unessential to War Effort

675 feet and ome 474 feet in length
throngh solid rock. On the section
between Cedar Springs and Weat
Islip Saddle, there is very little soil
and B0 percent of the exeavation
must he blasted. Two inelined ridges
projecting from the face of Mt, Wil-
liamson are so steep as to make tun-
nels necessary.  Three of the four
portal loeations are on nearly perpen-
dicular rock faces, 50 to 75 feet above
the canyon foor,

From West Islip Saddle, the new
hichway will run along the northerly
gide of Mt Islip and North Baldy
Peak at elevations of from 6,500 to
7,600 feet above sea level,

To avoid the building of constroe-
tion roads necessary to hy-pass the
tunnel sites for roadway work ahead,
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a rather diffienlt job of tunnel boring
was undertalen. Beginning st the
westerly portal of Tunnel No. 1, a
small pilot drift 9 feer wide by 10
feet high, was rapidly exeavated at
the erown of the tunnel-—-this size
opening being sofficient to pass air
equipment and crews ahead for work
on Tunnel No. 2,

Excavation was then immediately
started on Tunnel No, 2 with a 14-
foot by 14-foot pilot drift at grade,
this size being adequate for passing
heavy grading equipment. Simul-
taneously with the start of constroe-
tion of this pilot drift in Tunnel No.
2, exeavation of the full face of Tun-
nel No. 1 was launched and both
operations progressed at the same
{ime

West Islip Saddle, which will be n
land mark on the new highway, also
will be the northerly terminus of San
Gahriel Canvon road, Route 62 from
Azosa on Foothill Boulevard to a
point four miles beyond Crystal Lake.

Several branch roads have been
completed and are in use.

Eguipmant widaning tunnel Mo. 1 bore

California Highways and Public Works (December 1942)

No. & bore entrance is seen in background
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Highway Bids and Awards for November, 1942

ALAMEDA COUNTY—At the IMstribu-
tion Strveture, o radio transmitter system,
congisting of the erection of o guyed tower,
and the constructlon and/or installathon of

iuumll.liuﬂ-h, radial ground sywtem, t:n-uwlr
iBki nes, aunxiliary wir nf, &ni
MIBEI e i ™

vurious nppurtenanees thereto,
Houte (4, Fﬂ-nel:iun Oak. Tndergeound Con
stroetion Co., Oakland, 38385, Contract
awnrderdd to Cognr Dros, Los Angeles,
£ 065,

CONTRA JD8TA OOUNTY—Between
one-guarter mile west of Orinda Juwnetion
and 1.75 miles wesl of Lafuyette, about 2.1
miles to be geaded and paved with portland
cement eoncrete und asphalt couerete on
erugher run base, 1Mstriet IV, Hoote 75,
feetion A, Contract awirdid to Chas. Lo
Harney, Sun Francises, $417404,

FRESNO COUNTY—At the intersection
of Fresno Street and Shields Avenue, ap-

roximately 3 miles north of the business

istrict of Fresno, n timber bridege to be
constrocted across  Herndon Canal,  ap-
proachis thereto to be graded and surfaeed
¥]d: g h"'iil;zli:l:di l#ll'.fl:l.‘ ., Dnstriet i&l.

rEw lnite-2 i i, Brasno, ¥ H
M. E. Whitney, Bukersfield, sm,ﬁ Con-
tract awerded to George B, Franee, Viealia,
23,960

KERN AND LOS ANGHLES COUN-
TIES—Petwoen Antelope Sehoal and Route
58, ahout 101 miles to be graded mnd bi-
tuminons surface treatment spplled.  Dis-
triet IX, Clyde W, Wood, Ine, Los Angeles,

62000 ; or L. Ferry & Bon, Glendale,
¥zmm. Contract awnrided to Griffith Co..
Ae Angeles, $141.168,

KINGE COUNTY—DBeétwesn 1.2 miles
north of Gth Standard Parallel snd Stese-
ford, ahont 3.4 miles to bo graded and sur-
fared with rond-mized surfocing, Dhstriet
VI, Route 124, Boetion D. Touls Dlusolti
& Bon, Btockion, S166.001; Hﬂru& E,
Franee, Visallu, S'I'raiam: Pinsza & Hunt-
ley, Ban Jose, 8178112; Brown, Doke &

Baun, Piwmo Heach, 1838061, Contraet
awariled to W. C. Railing, Redwood City,
2160, 146.

LO8 ANGELES COUNTY—Between 2
milen north of trafe erele und Lalkewood
Vi , ibout 0.8 mile to be widened with
asphalt conorete pavement  and rilund
IR, e et Dt YL ot

ections A, A. m wwnrids
o Vido Kovaeevich, Bouth Gave, £20,182,

LDO& ANGELES COUNTY—0Ou Hedondo
Boulevard between Kl Segunde Boulevard
and 1168th Street, amd betwesn Century
Boulevard nnd Manchester Avenue, aboot
20 miles to be graded and surfaced with
B.mt-mlxn] surfacing. DMstrict VII. Oswald

ros., Lom Angeles, S857TH. Conteact
awarded to Vido Kovacevich, Houth Gate,
ERLOTT

LO8 ANGELES COUNTY—On TLake-
Boulevard ; at Bouth Screet, Artesin
M'!n?ﬂ. l}mtﬂ.-Hﬁtiwh, Compton Bonlevard,
nuil nEnl' wny | trafiic signal sys-
tems o i nnd installed. nlnt?hl:
VII, Route 108, Section A. O,
Co,, Toe Angeles, $32200. Controct wwarded
te Econclite Corp., Los Angeles, $31,102

SAN DIRGO COUNTY—At Intersctions
of Harbor Drive with 32nd Street, 28th

Los Angel h%l&b‘ﬁei
ngulos,

to Emn%litn (ﬁ:ﬁ. Los An-

geleg,

BAN DIEGO COUNTY—At intersoctions
of Hosecrans Bi, with Lytton St., Midway
Dirive indm'FﬁI“ !!;.. amd ot !ﬂdﬁ;n ll?ilier
Road treet, traffic signnl sys-
mt’::hmhhudmﬂwm Dis-
trict XI. . D. Dravcker Co., Los Angeles,
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2430, Contract awarded to Eoonolite
rp., Los Angeles, 337670
AN DIEGO COUNTY—0On Harbor
Drive in the ity of Ban [DMego, over Bwitzer
Cunyon Creék and the tracks of the Atehi-
pon, Topekn and Santa Fe Rallway, an over-
crogaing (o bo eonstrocted. IMstrict
XL J. B Haddock, Lid, Pasadena, $804,-
2Md: Trewhitt-Bhields & Fisher, Frosno,
©Bien; V. R, uis Constroetion Co.,
Ban Ik T4 + B BE. Bmith, El Cer-
rito, ; Uarle Bongiovanni, Los An-
E;]en. ﬁﬂl.ﬁﬁi: The Gnutr:eﬂnft ngineers
. Los Angeles, $411.505: Halph A Bell,
Emu Mn rl'lno. S48 ¢ Eﬂﬁi mmuﬂ:a# Pipe
rp i e, ,  Contract
awnrded to M. H. Golden Construetion Do,
San Diego, 8520332
O e S M g griadegin
a in ity n ahsout
miles north of the Clvie Center seross Sun
Mege River. Distriet X1, Route 2, Bectlon
B.D. V. K. Dennls Oonstroction Co., San
Diego, $63.087: Rent Construction Co., Los
Angeles, $06,578. Contract awarded to
%};ﬁguu Enginesrs (o, Los Angeles,

BAN DIEGO COUNTY—In tha city of
Ban 1M nt Hoseerans and Hugo Streets
5 tl'lﬂ:r:liﬁl.ll gystem to be furnished an
installed. trict XI. 0. . Draocker Oo.,
Loa Angeles, $6.221. Contract awarded to
Econolite Corp., Los Angeles, 5,703,

BAN FRANCIECO QITY AND COUNTY
=gt Third Strest, between Custer Avenoe
nnd Twenty-third Bireet and between Muri-
pokn Strest and Foarth Street, about 138
miles to be graded amd paved with asphalt

oonerete  on riland eement conerote and
ron boase, Distriet IV. The Fay
Improvement Company, San  Francleco,

319038,  CUontract awarded to Chas. L.
Harner, San Franciseo, F281 800,

BAN JOAQUIN OQOUNTY—Washin
Btrest & Fresno Avenun, hetween San Joa-
nuin River amd Route 'f‘n. ahout 20 miles
to he graded and surfaced with plant-mix on
esmont trented base, Distrlot X. Flmer J.
Warner, Stockton, $128.748: M. J. B. Con-
struetion Co., Btoekton, zlﬂ.ﬂ‘{ﬁ Contract
awurded to A, Teichert & SBon, Ine, Hnora
mento, S120 140,

SAN JOAQUIN OOUNTY—JX Road
and Lathrop Houwd, betwesn State Highway

te 6 nnd Durbum Ferry Rosd, about
2.4 miles o be graded and surfeeed with
plant-mixed surfacing on CT.B. sand on
eitrth sl de and bituminous surfaee treat-
ment to be applied.  Distriet X. FElmer J.
Warner, Htockton, $84.408; Fred n &
Witnon Constroction Co. Prodrickson Bros,
Ouklund, $57 : ML.IR. Construction Co,,
Stockton, 128 Contract awarded to
Louis Binsott & SBon, Siockton, 375684,

BANTA BARBARA COUNTY—Betwoen
Oarmalia and Santa Maria, about 130 miles
to be praded and surfaced with plant-mized
base. Idstrict ¥V, Camp Cooke. N. M.
0G5 Clyde W.
Wood, Ine., Los Angelea, 1 i Dressi
& Bovandn Constroctors, Tne., Lon J}_ﬁ:lu.
21,110,011, Contract awarded to F cli-
=on & Walson Constroction Co, Fredrickson
Bros,, Oakland, $700485,

SOLANDO COUNTY—At Henieia, on
Fifth Street nnd on “H" Street about 1.1
miles to be graded and surfaced with plant-
mized surfncing. Disteict X. Chas. [
Hurney, San Frapelseo, $83.858. Contract
nwnrded to Fredrickson & Watson Con-
struction Co, Bros., Onlkiand,

SOLANO OOUNTY—Solano Avonue be-
tween Foorth Street in Vallefo and Route T,
about 1.8 miles to be and surfoced
with plant-mixed Distriet X. A.
G. Ruisch, San Froncisen, $00,0858; E. A,

Vegetative Slope
Protection on Access

Road Cuts and Fills

{Contlnusd from page 1)

tion of hand labor in raking down the
topsoil and pieking up the slongh.

The interests of both the eontractor
and the State would probably best be
served by ineluding in Roadway Ex-
envation, the work of slope ronghen-
ing, stripping, stockpiling and spread-
ing topsoill, The Slope Erosion PPro-
tection item would then include only
seeding and application of straw.
Recent  experiments indieate that
with eertain heavy types of topsoil
an effective growth of vegetation may
be secured by seeding alone, Whera
this type of soil oeours the straw
blanket should be dispensed with,
Seeding in this event could be per.
formed as extra work,

Straw applied at the rate of three
tons per acre eovers the slope rather
sparsely. A rate of four tons per
aere would appear to be preferable.

Attention has been given on all
these eontracts to the shape of inter-
eepting ditehes. As may be observed
on older sections of highway, a sharp
V type ditech i an invitation to
trouble,

The resulting erosion, cuts into un-
fertile soil which is unfavorable to
veaetation.

It has been found both by our own
experience and the Soil Conservation
Serviee, that a ditch with a broad
rounded eross section covered with
topeni] is most snitable for the con-
trol of runoff water and the elimina.
thon of ercsion.

“Who was our firsl President™ asked the
American lawyer, hoping to test the intelli-
gence of a withess,

“Whaehington,” replied the witness,

“Right ! And who was our second Presi-
dent ™

“lahn Adums™

“Correct |

Theere was n pause,

“He's doing fine,” whispered n friend of the
lawyer. “Why den't you keep on?

“I'm ot sure who wan ihe third myself !"

Forde, Ban Anselmo, 476.  Oon
;gﬁli#?:;.d tu“t'.hu. L. Elrﬂ*, Han F‘Hh:l;u:;t.

BOLAND COUNTY Near Villajo, Bae-
ramento Bireot, between Route 208 and Fris-
hie Streat, uhout 0.8 mile to be graded and
surfaced with plant-mixed surfacing. Dis-
trict X. A. G. Ralsch, San Franciseo, $41,-
43 ; Chas. L. Harney, San Francieen, -

K. Contract awardad to E. A. Forde, San
Anselmn, £417198,
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