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H Pri riti C ntr I t ranow o es o o ys er n

AFF t C n tru ti n A ti itiec s o s c o c v es
~ tt "'no a e Diva i F I—li h as o o ~ w ys

By ). G. MEYER, Assistant ~EFice Engineer in Charge of Priorities

THE all out defense effort has
dipped so deeply into the coun-
try's productive capacity there

are not enough supplies to go around.
Hence, in order to insure proper dis-
tribution of the available material,
some system of control is necessary.
"Priorities" is the control system se-
lected by the Federal Government.
Some idea of the seriousness of the

present scarcity may be gathered in
connection with the Division of High-
ways' yearly steel requirements for
all types of construction. This figure
normally approximates 16,000 tons of
all kinds of steel—a quantity insignifi-
cant in comparison with the Nation's
yearly steel capacity of 85,000,000
tons—yet we are certain we shall not
obtain even this 16,000 tons for Cali-
fornia highways and bridges in 1942.

PRIORITY FUNDA➢ZENTALS

Many people seem to think the
"how" and "why" of priorities is a
deep mystery. The complexity of the
Nation's economic structure does re-
quire many forms and procedures.
However the essentials for obtaining
priority ratings and the application
thereof in connection with roadwork
is relatively simple.
A priority order gives one the right

to obtain delivery of goods in the
order of precedence such goods' usage
bears to the Nation's war and essen-
tial civilian needs. Priority prefer-
ence ratings range from AA, the
highest rating in order of urgency, to
A-1, A-2, etc., to A-10; then BB, B-1,
B-2, etc.
The A-1 group is further sub-

divided into A-1-a, A-1-b, to A-1-j.
In other words, if you have an A-1-e
rating you should theoretically obtain
earlier delivery than someone with an
A-1-j or an A-2.
The priorities system is founded on

the Congressional Act of June 28,
1940 as amended. Basically, it re-

quires manufacturers and suppliers
to accept priority rated orders. In
other words, purchase orders accom-
panied by a certain priority rating
must be fulfilled before delivery is
made on lesser priority ratings or on
nonpriority orders.

PRIORITY DEVELOPMENTS

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

Considerable change has been made
in Federal personnel and procedure
since priorities were established in
June, 1941. At present this tre-
mendous task is administered by the
Division of Industry pperations, of
the War Production Board (WPB),
headed by Donald Nelson. Today the
materials of construction are affected
also by Federal price controls and
rationing as well as by priorities.
The Office of Price Administration

(OPAj, headed by Leon. Henderson,
controls prices and rationing. Broadly
speaking, the WPB, or Mr. Nelson, ad-
ministers the war economy while Mr.
Henderson, as dual head of the inde-
pendent OPA and WPB's Civilian
Supply Division, controls the civilian
economy.
The need for specia3ized priority

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

United States Public Roads Adminis-

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

This division's first efforts were
made by telegram directly to the late
Office of Production Management.
(OPM). Later, telegraphic requests
were made through the Public Roads
Administration which was able to as-
sist materially because of its knowl-
edge of the road problem and through
its direct contact in Washington.

'rhe next development was an OPM
letter of August 30, 1941, indicating
the priorities applicable to certain
types of highway construction in ac-
cordance with Federal route classifi-
cations. The majority of priority rat-
ing orders received by the Division of
Highways were obtained under the
August 30, 1941, procedure.

DEFENSE CERTIFICATION REQUIRED

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

After defense certification justify-
ing expenditure of Federal funds,
priority application is made. ~Phere
wholly State financed projects are in-
volved, request for certification is
made of the PRA in connection with
the priority application. The work-
ings of this procedure are indicated
by chart on the following page.



...TINO cL.UI&lpm....'ON8

(1) Fot a.eo•• "'ad l'roj".t. Cuti­
jiM ... tssential to D.f.n.."

(.) All 0..... m.lo· ••~....... I.~l
l""uli~e o••di.", .~rl••i.g A.'
••d highw.y .~ 1I ...d
...",.tl.~ ....." .

(0) All ~,id 1••••' ~'..l
• nd .p h.. .._ .h••
hieh ..oy 0' ,.11",.1 , ••d. ....~
.."••o'i.~.

(2) C.rI'jiM p",j""t.s for ""treelion
of .citiesl dellei.nei", ot tho
StJ'&ltgie Network ot HighwaYI'
and .uch othtc projteta as ....
tertifl":! .......nti.l to clef." .

The following outline ;ndi<\&l.<lI ill
a gener.1 way the information re-­
quir-td for priority application. The
...me data il also uoed to obtain the
detense ~rtiflc"-tionmerrtd to abo,·e.

". PRESENT NIlCUSITV OF PRO·
POSl!.D WDRK
(I) D'o<r1oti•••f W....P••po." ty,", ., _.~, .0."

••d ••m.I... d.o<.h>tio. '" ....
j ....

(2) OEaCR,PTIDN OF EXISTINO
NltlHW"V tlR STRUCTURE

ComoT". roo' u.1 d.', .~

oh••io.1 .h.,•••••i.,;•••• Indl·
•••• 'h.....Ift. h........ de·
elo .... " b••I;m'~.tod.

(I) TR"FFIC SERVICE
A .1....nd .....ol...._n'••

ti.. .1 ••• "", ••~.;tio.. r••
...h'e" •• ,.,1•• f.e""i I.·.d........ T. i ..'.d ".."•
•• •••IIi....1........to.

II. NECEsSITY FOR CRITlC... L MA·
TER,"LS

T. i""l~d••• it'mi... Ii., ........t.. I... ...io.. .1..... ....,h
........., ~ m.tol ..
.~d .th 1.1. whieh ill ...
".i.. ,...;••it i.t••o•. Thi ,•.
m••' m.ot I~.I~•••••••;I.d ,••
m••, '" " ~ by '.0" 1.,......,.i nd ...h•••b••i••, ..
•• n no' b .

Uni.....nch data are oomplolely and
.peciflcally p....."led. nppHea,iolll

(.) M'~., '••'''.e'''....;..••l
i... I~li.v .ho.ld.. wl ••~i·v .... '0
••d mi...... I~... " ••••..'".

All pN>j..,ta lItat are not ..rtifl<'d
are tenn<d "uncl&lllifl<d" and the
rating is dttermin..:! by the WPB,
basOO On the merita of Ihe """'" in ro:-­
laUoII to N.tiollal Detenoe and Civil­
ian Wtlrare. CoM.id.cing OUr upe­
rienee to date on thia latter .ype of
proj""t, it 11 a","m<d any caUnK
granled would be A·7 to A_10 fUld
thell ollly wbere ""me oollDootioll witb
defe.... Or civilian hoalth and ...fel)·
is oleacly demonlltnn..:!.

U>l11'll IIlOIlW"," PItOJEC1'lI

Thu it may be teen that priority
rMinp will only be granted to thoae
road pN>Jt(:tI cIndy neteQ&I')" to
N"tlonal DefOllH, tlJ" euential to the
publlc'a health and aatety for obtain·
Ing luth critical malerialo thAt taJI

not be eliminal.el1 by lubititutlon.

Thi. alatement lOa)' be abo uaM ...
• ownm.ar-y of pelicy co"cming bigh.
wlt.J", road or lIt.....1 """"lruction
where priority ....iat.n~ is need..:!.
The net elI'oot is a limitation or m"jor
oon.truetion to the a~ rwtls and
"tl1ttegie lIelwnc!<.

Priori., ....-"dh,..
to .. ll•• or ~.

1........' .....od .
....' Ihot 'llIh_ ..,.
I... ..-ill ba A-I ...

........ ...d. '0
mUlt• ..,.. n".1
• , dor.n•• m•• •
.I••, ••ine.'.~'"

When tbe pl'Ojoot ia oorlifl..:! and
afttr appli""tion, a priority ....ting is
.....igned in acror<l.noo witb th pro­
viliOJll ot wpn Adminiatnotiv. ~I.m·

ocandum No, 12 dl'oetive l~o",l.oer

19th. Such eertifled projeel'l See
termed "cla..it..d" proj...t.o, and the
followiltj( J'&tingo vvill be a..ign"d by
tho WPB,

I "'T'( ",,""", ...,."., _>e.""'" 1

I "", ....-' I-, ..'"
1,noT< .'-" 1
-~-

I
--'""""""I,... 01'_

I ~-- I
~l""''''''' _I 1""""""'-1 j ""'"' ......-.

<OO~".

jr-:- __/1-.. I-" ~':-(. 1I -- I I-"'"" """-:' Of".'-WAA PflOllOCT!OH IlCWtO r -,,",no., """,. -i I
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I 1
I '::"'n:::' 1 I """",,,' ""- 1 1--1 I """""""'00 1

I
~- ""Jr_'..~~ ... ""'- ....... ,..'"
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.... Iik.oIJ' 10 _Ye buJ,o '1=.
to-. T"" awl._ -w.r.e 1M
....... day io ~wd. ia Ituer tor.
" 1M PRA for bal ...1.. f _

lbe ',,"PH.
A. '-portIA! ,_ ;" ob\.ooiJo,...

prloritJ' _'id_ion it thai .r
PI'llIlft'~ whicll d;minal" erltl.
ul m.l~rj" IIUdI .. """1, eo])],,",,
.ubber, eu.. The unjllllllfl..1 """ of
erltleal ,...II:rial. will oaly ....11 In
not.vorabl. IlOlUIidenllon of • prior.
1lJ' applieltion.
r.-t ....ut_ prGIolloit till t:>:.

a-ioooI cI. prioI"ilJ' ntiJl&o 101 Mu.iII
-..I nJ","" pi~. buri&p f. _.
'"""'" ........ -w n:1 rUt _
R-..l nil ..we. -..J. !Itt .....
_ joioot _1«iaL I. ~<el, tile _
of ........tmaIio .. p,".l'bitod .....
...dr, ..... lor obuiDf'd with·
Ou1 priority ..ti..... It ill ""1Ift,..lt"" ._.iction will be uteo,l.d til
otl,•• "()II_tl.al mil..] "'11••,.1•.

The I)lvIAlon or IIipwa,ro 10.01 an.
llolpo.tM ,hil de....JOJB...\ ....<1 No

..iIod ill de.iguo -..d.illClJo Fe.-
osuople, ••reI! tlll_
~ IlftI mlllOOI "'1 -.. ....
I 'II I to _pe..... 10 .
u.t, nIafoIo.-I _ aLI_
",. vtido ..,. P W Paahonl, SIII.e
fJrioIp~... lIIe ... -.e of
tllio .,.;"", -. run,. d__

d•• hiP-r deI/cII.-I8o... ""'luin.!
to fli the r-.tloUl 0"'...... p>etUN,

The IUlpeneion .f auto.obile mono
IIfaelu.i,,1l' lUI'" p"rtil:o:tlarb' I"" rub­
be....",ity II..._Ied • JlI"OlIltoIll ;n
pt<I1'idlnr ."d Opent;"1l the ean
.-led for ...nduetl.. h.....~ 1Mooi.
.- AI the p_t 1;_ u-..IOO
,wo,' . ;" 1M nliaOli..,~
t. tinoIl. om";,,,. of IIip....,. ....
............ LiUw., -""" tho
..tioaialr plu II ';11 be dilll...lt. it
root _ ........., Ie Ii.. f...
hiP..,. _<WIioln I.-t.

TtM prioritieI ;-J Iv ....'"J'
..wat~ a»d ~iooI. "'tail"
",...1 ... 1 11' A-3 10 .1._10 nhn....
811('b ralinn u,,,,.Il,y 1>01 -Um.. 1
to obt.ln d~II~~1'Y of ~"'~tiG"

eqRlp....nl .1 '"y tim". We ...... wI_
riM! lhal wli,." f.ctory prodneUoo:uo
or~ motor .....le.......... tamod
""*"' 10 _~...y and s • ..,. ,lMICla. '11M
..... -'-ioII" thai we ..11 ...
I....... 10 ..u .... Nott,.,. _ of OIIr
....ilooble~

WtoiW tllftoo! ...,. d~_1
lJ"I* or priori\y for n .....
~ til. prionly pnf_ ..t­
ill." pn~Uy~ for ~;P..y
.Ild .-l .-wlr ...... of tIIJ'M tinda.
Pi"l, tllere .. the bluJld p....ltet

nu.rs ~Itf tbo _leriOJ -u of
... "'11.. pn>Jeet WI ..;pI __
of -...1 _11'ada.
n- priority onl... .... alltd

I··I~ or {'-l!N.orde... 1'.19-. orde..
.re *ued for eD1ltraet fO""'ruGl;on
..h.....u the 1'·19•• ordera .ro rOt
ot.ielly d.y l.bor pro,iteta. T""re ill
aIio t.IIe 1'0.1 or I'D·lA .nillo:ate
fOVBinf ••,_'1Ie 0I'l1ol:r of _teriaI
r... • oen.nn nppllrr. A-aer;'
t.he x.u.__ nd~ 0r0er
(>-100 -"1' .\·10 ..I.... f.
-a..:__ "'pair 01 pah''dy
....--l proper.., a»d eqRl.-.t.

no. PD·I IlJtd 1'[).IA r............
printtd .pp1i1catio. r...... ..hid,
..hen 'pj)nl-L .re ltaaOpe.l ,li~
the.... wltlo lhe priority ..tinl ...
J.ia>'lIOl 0". il>ltnleliu... ... In ,....
.,,~h. fonn 01 'PI,lnlion fn. 'lM!'eiftn
oi¥ll.l hlilln.lion. rra<k e.....u.,r
pro~tIon ..nrl<. for publicly .........
.-l equipJtle'nt., .Ild .. ~iooI.
pr&)odlI UtYOl~'''1 (lOlly _ or t_
....tieaI _terialr.. T1Ie PD.I f_ Ir
........perwdocl ..,. the 1'[).lA f_
;.. iroIMd

n.. _ 01 u.. ")).L\ p.-ioontr
r- "'plr ioo'fllll:_ ...-irriOOI of
lhe HrI;hle~..... 10 Ih _u.
lreta.....f tIIoio art>eh pa""'-l

1b.I~naIo<I of lhe I··I~ or ".19_.
wr-tlftc'"-t. requirel lIKt "",I...""" ...

...p...., ........ ., .. """"*- ani...
10 tile SIIIte 'Iri\lo _tracIor'. «r.
ti..tioot tllal e"ln
_~ witlo tile -...I priori\y
....-....... Att.er -hehiDr and Hr.
ti4oetioo nf 11M _lnctor's~
Pl'~ o.d~.. prio.ity au.Wo. ill
lIOede to the ."pplie. involnd. T'he
MlppHer .~lJI .nah priori1J' ""len
.ion on Ih, fo""" '''WI;ocl ..,d lila,
In lum ""tend 1M nolinlr to h" rub­
."I.pI...... ~ N.. t [Ildi...t. the
.-..-~ ill ulftOdinr priorit,

""'~no. ltaul1_ ud Ikpai.r (),.d,.,.
1'1.00 ill~ ........ppli
...... """'- tlw~ raq.;re
..... priori.., I tr"Ce _pliooa willi
tIIe~... of tile 1'·100 ooder tile
followiDR nlllll ...1_1 ;. "*-'
.. rae ord~. .nd 11..- by tile
_.,.....;bl. o/lIe:irJ ,

'·ll.lerial t\lor M.inl..,,,,,,... /l.epai.o. Olltratiua: !lul.pl;,-... "n(I~. I'..r.
~renee Kalinl O.de. 1'.100 ..it.ll lh.
I~...... of ....1dI I .ID f-aiar."

Witll fIH!rllI-nmo... tIIoiol'.IOO
onI... in ....--aI JIf'Orid- t ... _In~
........ apboop ud open_ ., .
I""Od_'. properlJ' Nod ~Rl.-.1-.
AI .ppI;.d 10 hilh,,*y .....r. ......"''' 1O palrad ....
".D<d _'?':'- the lfP...,..,
hride- and .,.-hlll 0' ""J' uDder ••
war adm....t ..... rnd the "'lRlp..
1I\f'IlI and bull"int', o..M<1 b, Ihe
d~"IIIoeDt.

The 1'-100 ..., be ..-I rLoo b, •
!lOlIl....,..... 10 repal••nd mo'",.I"
equipment 0"""" 00' ""-"" b, hll....
"''' 0f"tIer IDIIJ' _ lie~ 10 obtain
df,li'l'ry of _ eoral,-t tor ,.
pl. .....,.1 or .. rddll~ Nftd>t!r
_, .... 1'-100 Iie...t ...... en...
f&I _WriaM ..-hero Rbalit.- ...
....1rWe -.II or -.,1 ftl~ pipe.
-.I .-I ........ -"OJ 1'Qge or ....
f. ~rd ':O'il -W plata~ l
or "'laf"""'l" aIftl .1Il! under .... tit-.
..-._ to nltt.in ruhbtr Or b\n'.t." lor ••h..,. ,__

II may bt -.. thMI tII~ ...."d In
l'riurit~ ia to...rd llJbl""inoI nr lhe
l!lOphol... in the IIY_ 10 """' 1 lhe
lIftJurti1ltd nat of ~td war t.--.

"''lUlt priorili• ..,. '"" • _tioo._ _ 0' ini...... '- ... _
_ or de'C'W!r, "" .._ ftIIIlira
it .... Uilar .,..._ .. ry ..
tIIrdB to ,............ lor diatrib.l.... Ie
1M ....,at"'" -so. AI '~e war eit_
tina eM @Q .. IDIIJ' ""P"tt __
._din.. ehaarw ill priorily ,..Ia­
tiona.



Feather River Flood Did $2,086,000 Damage

F LOOD w.t~.. in the $a<!......~n.
to Valley early in February
caQed puk flo.. ill u.. Sa<!ra.

me<>10 Ill"" • ...-bie!l u~ed 11 IIOme
po;ntl the aU_time biak pNt ot _om
..,1 during 1M February-Marth otona
of 1940.

Wbftl the "tl'nl or the norm made
it apparent that e~t",mely birb ItalIN
....llId be rMoh".j on the riom! in '"
,..lIey, StAte Di~ ot Pohlio
Worta ~'r.nk w. ClIrk orde1'td that
all ~bl. mOUU_ be Iden to p....
teet tb, I\ood .... trol ....n.. und••
StUe operation. r.. addition '-"Ie­
gram.t wn. IOn! to 3\ reelamation
dillri,,,, In lha IIood ~th Intot1liinr
them or tb. dallg.rom at.areo or lh,
ri ..... and rtq"elI,'og the district. 10
maintain ~lrol. no aU Ifto_.
Em.'roe,. ~tl'Ol ........ wen pl••~
in ,II portion. of tile Sacramento
Rivt>" Flood 00016'01 Projto:l undo.
the juriodietion at the 8tate and ad·

dilion! ord.~ Into the
lldd 10 I!<HIlbolt wave Wllh and
.t"""cu.e.. Ih... portioDi nl Ib,
le.._ whle' appear"" to boo ....&Ii:.
ent.....

In ljIile or the ut......el, higb
ptab _ebtd alq th8 s.c..meato
RiTer, th8 Flood C....lrol p..,jod. au.,.
_rully .....it<! th_ 110... u all
poiUIa ...·hue le'fftll bad t..en brougbt
up to «,rad. ud at.lJldard. One "rI_
OUI b,....k _urI'M n..r the juu<ltion
0' lhe F...lher RiTer 11000;1 .hannel. and
lbe 8uller B1·]>tiI in tbe nortb Io!Tft
", thoo " ..th•• ni,'er I,ro~t"'« Roe­
lamation Dialriet &03 wbleb bad 1I0t
bee:u rebuilt to IUndardl I"f<!Om­
_uded by lhe United Sial... Arllty
Eugin.... Cor~ rOt I"t portion of
Ibe proj""t.

"..l<Om roo:EIlEI:.'"
Stolte Engin..." Fodward IlY"tt_ in

a letter 10 fuo<!lamation Diotr;"t 6O:l
OD J ......,.,. 9, 1942, ])Oint.ed out lllat

Ib81",,", w.. in a dan~I"O" ...,...]itiOD
ud adTite<! tbe dmriel that ...,pai ...
aIlOtlld be mlde illUDed.latety.

A _"ll amODllt of ~ai" wo.k ....
ordered h1 Ibe diatriet and a patrol
mlin!a.ined .. tha t'..thcr Ri"'r aI'­
proacbed flood Iiiit', hut 011 tJIe
IMming of ".brtll'J· 8th a !>nd.
_urTed in the levee n...r 1M pnillt
where 1M Southern Paeillcl Railroad
line rrom Knighte r.."dill' to Yuba
Cil,l' e..-ed the leTee.

Thl break quiek)1 wideoed 10 I
breaeh 160 reet "lrid8 lllroUCb ..bleb
a Ilr~e volume of W1IleT .... pourlng
inlo n""iIo",.tion District &03, Em....
gen,,-v eren under Ihe di.....liOll of
the Stolte Fon,i",,", were i",media"'l,.
puIIO reinrorcing tb. bad< I.....
0' the d rid., not with 111,1' bope of
Itnpp;ng lhe flood wa..,... bul 10 ,;"'ann." ,n adjolnln, Reel.mlt;on
Dlltriet 823 and ~TN Diltriet No. J,
an opportunil11o mO•• out live Rock
and farm "lui_I bf:fore Iheir



p4_ "'ere inundated. TIHo ftood ......
held hert [or 8ve homs.

Who the Aood ,.'.10:.. IOI'ped 1M
10'" bod< levee of D~lrlel 803, the
o","rg.lney orewl ..itbdre... 10 t.b.
baot levee of neel~m.l;on Oiltriei
$2:1, lIere again Ih.....t ....
eheck~ for all .ddit lanai ~" Ioou .

By ""''')n of ,hi. ,lelllYinl/ ••lion On
0,. part or tlie ."lef/leMY .re,.... vir·
tlwly .It of tho 0,000 head of II,'.
ItI>U in Ih...... were 1Ia"~' and in
additl"'\ \0 mavi".. t.rm e<lnipm",,~

OUt ahe.d or the /lOad ,.-at..... mIn}"
r.tm moved ,lod. ho"..hold rur·
nit" U "",n.

Apl'l'9Jli ..... lely 1,500 ~n.:)n.......
•v~u.u<l tron, tl'e area ...ithout J_
of lir•.
~ro... the 1l00d ....1... abated ool1le

32,000 ao... of hilOhly de'"eloped aml
eompuativel7 de_Iy ..uled farm.
r.nd. In SUlI•• C<>unly ....t. inun_
JaIN!. AI tbe ...q~l of the ~tat.

En';n"". SultU C<>unty otll,"l.
made .. pnliminaf)' aurny or 0..
lI00dod ..... and ""tim.IM the """",i.
bl. praJ»rtT and u'op damare &1
*2.086,000.

0011.11\,. ..imU.- wen: FU1lI im·
pro.,-ta, $3OlI,ooo; fU1ll equip-

ll>Int (iarTol,. deb}'dnton, UId oUler
b...". ~uip"",nt lha/; OOIlld not be
mo...ed), SliO,ooo;~ .. $10.,000;
bfcb_,.., $32,000; poa:iblo ~

...

•,
" ..,~ !ORt"" I ~

0.0._ ~

Ok••• k m" .1 ft .

crop daJnlC1l. $1,i60,OOO; oUler Ir"
cropo, "40,000; mlKoU"",eoua cropo
and f<>rap, $100,000.

III addluoll nriOai portlo... of U10
8&Cl"&mtDto Rhor Plood OOIlIl'OI

Prnjeet works ....b.ined dt.m&i_
oet.imated II $UO,OOO.

Ao _ tho utl'DI or tbo flood
WOI dde in"" Ihe Sllte Eng'n".
eonferred .. ilh Colonel W. T. Illn·
IIll.III, Colonel n. C. Hunter Ind
n.nry Rich or tho U. 8. ~:"K'n".
eo.". 10 loy pJa.no ror dOling tbe
brucb ond draln;ng Ihe lnundlt~

....... T.u <lara afl•• the break lie·
eurr<!d equipme"t .... bei,,« mOTed
in to be(ill dOlinll tho bl1llk. J. R.
Morton, or Ihe MlrylTilI. olllee 0'
Ibe U. S. A..,. Eng;nee. C<J.,.., io in
cho.p 0' the ..o.k.

Looo thin 0 ....It lito. two·tblrdl
of the brelk, ..hleb bad ..id.ned 10
350 reet, .... '...,poro.ily eJootd.
The re....inder '1''' lell open tor
draining" tbl I.-e.. bul ..m be elooed
i",mod;"'el,. if I -.nd IlOrm oblll1ld
... UM I rill! ;n tho ••..tbe. River o'
Sntle. I),.•.,...

Bolh No. I ond ~o. 2 p"..pintl"
1,lan1<l, whie!> Il"6 oper.ted by the
811t< fot drl'n. ;n tb..............
in tbe I1Ith of the Bood ond put oul
of OOIII",;.ioo. By MAreh ht, ho.·
ever, the ....t•• bad drained f ...m
lbe IN'I to • point ..h... Pumping
Plont No.2 eIluld be operated again.

lC<>ou._ .. __ ">

0 1. , ,,, 10" f ~ocl.",.,lo~ II, ,,, tlI3, CO".'Y. th »,oQI oc_ I .

c..1I/o ....ia HJ,h,vlI)" ,,,.J Public Wor/u (ifo,'" ""I



inn Fun tinCur F D o da r es ~ ~ o o ses o

I--~i hw Pavements n ur a a a F ces ~ y
By FRED J. GRUMM, Engineer of Surveys and Plans

'The following article is a summary of the principal features of an article bearing the same title which appeared

in the November, 1941, issue of this magazine, with additional information intended to supply the answer to many

requests for more detail,

INTENSIVE investigations have been undertaken by many univer-
sities, State highway depart-

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

Choice of a pavement must rest
largely on two important factors : the
number and magnitude of loads to
which it will be subjected and the
quality of materials economically
available for its support. If founda-
tion materials are poor, and moderate
to heavy loads are indicated, the pave-
ment itself may be of a type having
considerable structural or "beam"
strength, thus reducing the unit
stresses transmitted to the subgrade
within the limits prescribed for that
material. On the other hand, if the
surface required is for light to moder-
ate loads and materials with high sup-
~orting qualities are available for the
foundation, it will probably be found
that the most economical design con-
sists of a flexible type surfacing. This
latter type has no beam strength and
-little, if any, greater load spreading
characteristics that an equal thickness
~of well graded crushed rock or gravel
and should, therefore, be supported
by a "ballast" or base course of suffi-
~cient thickness and high enough bear-
ing value to withstand the unit
:stresses to which it will be subjected.

SOIL INVESTIgATIONS

'The Materials and Research De-
partment of the California Division
of Highways, under the direction of
T. E. Stanton, Materials and Research
Engineer, has for many years studied
the problem of determining the quali-
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ties of soils for use as foundations in
highway construction.. Tests are made
for field moisture equivalent, lineal
shrinkage, cementing value, bearing
value, swell (expansion) , and relative
compaction. In some instances chem-
ical tests are also made to detect the
presence of injurious salts such as
alkalies. Discussions of these investi-
gations may be found in an article
"Highway Soil Studies" by Mr.
Stanton, which appeared in the June,
1938, issue of this magazine, and a
paper by 0. J. Porter, Senior Engi-
neer in the Materials and Research
Department, who is largely responsi-
ble for the development of our bear-
ing value tests, titled "The Prepara-
tion of Subgrades," which appeared
in the Proceedings of the Eighteenth
Annual Meeting of the Highway Re-

search Board, Part II, December;
1938.

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

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

MAXIMIID~ COMPACTION

The prepared test sample is mixed
with sufficient water to obtain magi-
mum compaction. This involves sev-
eral trials with varying moisture
content to establish a curve, as shown
in Figure 2. When many tests are

gsix~ (Marsh I94z) California I~Tighways and Public 1K~orks



.1..... ,_...~,.~".....~......_01.~ , ,•• _ bl 1.-••• .......I0Il.,'.....w.."'~ _ ..

booing ...d., ." u~rltD«<1 Oll"ntor
ceo" del'MIli"e the proper amount of
lDOiotu"", to• • tiofactory .....l~ with·
0111 ,e.in. ~ lime tor llU.... rouI
I";.to.

The !<'Jot ..mpl. it th.... 1'1-' in •
qlindm.! bl'9ll" mold. 8 ineha in
hei,ht and 6 1M.... In di.unrttr,
eqnipl'l'd ...ilh. buo pla~ 0' th..._
...aterial ",hieh eon be ruuned on
eith•• end 01' lbe _Id by ,.ioetiolJ
lup, and eo»>oolidaled by applsin, •
'-I 0' 2,00II PO""'" per ...na"" ir>eh
wilh • h)"dn"I;. ,l.ck Illum.ted by
type" A" In ~""'tre I.

Arter _Iidalion, the IIticht 0'
the """,pacl& ....te.i.1 iI lMUUNd,
and IMIl • p"'on ",ith ... _
lioon&I &J'8, 0' I""" loQu...e incll... in
the hydrullc J-tk ll1"at,...l.ed by type
" Il" In Pilw"" I. it let on top of lb.
_r-ct.... "I...,;,,, the ."...... dl.ol
II oet at 0,0 iM and ai_I ap.
plio:<! 10 1'1'<)11.-. P"~l""ion "f O.()()
; ha pu minnie. ThelOMl'!'«luir«l
10 IU~;Olll penetra'io"" orO,1
iDeh, 0.2 lr>dl, 1),3 ill.h, O.~ iOld! and
0.5 jne" are tetOrd.d When Ihill iI
nllw.e.t. the top ine" Q. ''''0 ot \h•
........1.1 " dl.turbed. and the hue
plate it pbl".d on the oppox;u, end of
the mold .ith f1ltt. poper pla«<l be­
IOI-..tU bate pble Ilnd mold. The .....
tnl it lMoI reeom~td "ilh a _d
of 2,000 pound. per ""uare I...h, Ilnd
lhe height IllNlUI"N1 A fllte. pope.
i. lhen pl.-ood Ofl lOP of lbe lpeelmen
.,ld a perfOftud !>fOII'" pille lbout
l·lneh in tbiekn_ .nd .bo<'16f·lneh...
In dll....u.- It pl-.l 0"'" Ih~ ",.
dilla""" II"lm lhe lOP of llIe mold 10
Ihe ,,,,rfo"'od pille;" m....ul"N1 ";Ih
• depth IlIUlre llTOdullO'd 10 0.01·;'""
in"'",ala. Tl>e "''''''i....n io lhe" pt.«d
;n • \.Ink of .·Ite. 10 eoak, w;th a
hl'Onl<! 'n~'" of 10 1'0'111(,," pll«<l ""
lOP 01 lhe ,oerfo..u,ll'llte. The ""41hl
of l.1Ie m.loriel i. meuo,red ...er), doy
up 10 ~i.oo,,'" 01 fOil. U)'\I, Ind
..'hen I ell _ lhe ..",pie \0;

Il/lain plaeed In lbe hrdn"l~ jl.k
ond l«Illd 10. bearing ...Iue.

Tbe hrd.."ti. )eti<ll d""""ibo<l
.OO,·e ate lor ,... in ",akh,f!' l...tlI in
1.110 ,·.ri6"" d."riet", ~';nll rewh..
"",,,,,,ial1y On ••il~1 malerilll, I ..eh
III ..,1",,1e<l 1>180 I"d iml""l'ttd bo.row
.... l..ial .. II"e ~ on I'lli'" mad.
...lth a .I>oeially dMi,..e'; beo.rinll
"1"'. nla.hl"e, mlki"fI' \.he lime lype
of 1~ ...i,ll 11 1•• ...fI".ment, ;n tI,e
lleo.dq ..orto Loho..to,?, in s.......
menlO, Teosb In Dilltr'et VII "1'0
modo in ...imilo, .....hino in ,"'"
Angel...

&£"'1"0 Ul..v",

The bearinl uluN .re liolf!d in
pe.......,l of & IUnd.nl lOAd whicb hu
~ dettrnlined hool\"l <MI, Ul""'lenee.
Tho IUlId.rd loadl 11'0 .. folio... :

L••,.I ~ I..h

~.n.''".'''n ".k", U k..,
0.1Iw._." .....2,000 1,000
0.2 h..,h •••• 2.IlOO 1,IlOO
O.3lllcb ••••••••3,400 1,llOO
Uhlcb •••• __ •__3.800 2,300
O.DlllCb ._. ••300 t.&OO

W$ h"'$ fOlilld that tlte "",".illB
,·.hl$ .t O,l.i".h penetration, C(I1D.

l*,led .",1 _ked, ill p....bably 1.11$""* ~Iiabl~ irnlicalion or tIle quality
or lhe ""il. Th'" mUllI 1101 be take..
10 meall, ho..·..'et", Ih.t corotlll 6tlld)'

idJould DOl be made 01 all l.1Ie oha...
aele."tieoo I)f lhe ..H oample, ino:lud.
i", the boariDlj" ..h_ II an ponc>­
Inl;o".. both ....W and u.-Ired,
iD ordo. to mah a proper ......Iualioll
of the qualitJ... of Ihe DLt.lorio!. On
Ihe balIio or bMri"l nlu... at O.l.ineh
pelle'''I;on, aoml~ a"d eoaked.
we hi,... propan<1 a ~hut of d..i.able
total Ibiol<n_ of~ .nd aurf""ing
OVer ..HI of n.io... be.o.i"g \'alu.,.,
0110"''' i" Figure 3.

nC'T(lltll '" """'01<

.AI Illo p..-nt timo ...e al'O .trlving
10 a1ui" tbo lollowilll .!.IlIdardl in
.ubfrnde <!01..tn,cti",,:

Pl)rtlaDd ""mellt cone~u pav!>­
m",t: mbftnd$ """"ioliDg 01 a l\"IiD;·
m'lm depth 01 om" root of matorlal

(Seven)



Pl................:ft........I.ft ~.' n ••~,...d. ~..rlft. nl...... "'oJ .hlo~......,
t ft~ •••, ..Ift'

u-,,-

ou. annual Slalf:. ....d. l6-h"". (6 I.m.
10 IG p.... ) t...me ...un~ lak.., 10'
lWO dlJ'll in ...10 July (. SundllJ' and
• 3Ionda,.). Th_ ..nnual traMe:
"""nto Ire an.lyted and proper eqUI1­
ing laclO1'I applied to oonv.rt th"", to
2....hou. dO~lI OV~rt19t ,....#4, ...hiell ..
the /Ill""' Iho.... In the tabulatioa.
Th. proper fleton rot" _10 ...tiM
h.ve ~n dov.loped lrom d..ta-...·
m"I,Ie<! at nlOlIIltlc .............Ia·
tion.. ""ntin............n! IIaUott-, apo­
ci,l """"t IIatioao, de. Th_ ...
eonst.l.ntly hrI"1 ...rilled a..d OI'

tendfd.
Tabl. a rep 1e a pall"'" from lh.

t..hulalion " red hy 'h. lI;ll"h...y
Plabnin", S"rvey 01 the ...... ltII or il.l
StIote-'Wide .tud)' 01 the type, ch........
Ie. and _ight, ""d ..l&li,·. dilt.ibn·
lion.•f tb. oomm....i.1 ino",lIIent nl
trallle "aing the Stale hil!"h...eye.
Some 106 oto.tiona we....t..bliohed ..I
lualeglo loe.tio,," througbout tb.
Slat., It _h of ..101.10 .. ...,p........tIo_
Ii...........I;on of eo"'....rcial tr1Iollle
WAI lI&I\tpled to 10.... the bui.o of the
dal.. Ihown In Tahle 4.. TI>o d.t.

to.-u.- .. ,... II.

...., L> _ ••• , ...-.. 'oo••_ _"" .r __ If· _._ _ too'" ..

.........." to .." ., .. _""..... _. p.

6lL\l'H 'MO'C4l'MCl Ton~ lI1OCMI1[SS or ust
~tll) $URnCII1I1 as ot... tl..Ol>tO TI1l1(1UliI1

OUER\'41'ON or al1l) EJ.Pt:RlIENCIE
Willi CAUrOR"'a lI,lltt nlEll

u .. '.' "oo ,,_ _ ••_." " .._, ,,, _ .. , "" .-..ll_.
", •• ". ,.." ,_ - "'II'" , ..... .._., _-_ ,.. ". ,-", ,.._Il'''' __ro" _, " .....
"" " It.. or _., , _" __,.- ,.. "<'" ,..m ••

EXAIlP~t.-... ..", "",,_ " .
. to' ' .." ..

' •. ' •.•..•, ~ ,., ., .. ".,_ ".n ,.. or .
• ' •• l' •• " .......",•. _ _ ... ~, .. ""\
.~ ' ....-": '-' ..,' .. \<.101"" .,,,__'OO or, ,.,. ., '.1' , ........ _ _

.,'n'. ;'1. _";~.:., _ -.I'". .., to
.. """ 0.1' _ " _ ......
_"', ., ll.

•• I' or IS' II"
loto'lhit....... of h ... ...., Surlldni

r•

;
!.
1
!.
I
~_.

!,,.
I•••••>

"-.1:
:.",

",,~hi... of v~h>el.. on th. hlll'h ...y.
Th_ data. hare been teenm"lal«l b,.
OUt Illj(~"lIJ' 1'la,,,,iDg Survry _.
dueled in OOO~,.,.tioll witb the Puhlie
&0&<11 Admln,.I ....llon.

With Ih_ l ..flIc dat.t. in htnd,
v...io,," hl~h ....y I".tacinln bave ......
oboe.vod and II"died iD tho &old IIJWI
thoi. hohvio. and ooodition 00.,..
lated wfth the dll.. Credit for muclJ
of the study and inl....... tion ...ured
the...,from io due 10 A. M. Nuh, until
,",,"ntly AaoiIItanl En,; of Su•.
...,.. and 1'1 ond AM;"ta,,1
D;"triO! Enfrin <>1 [)ilIl.ltt IV in
Son P.""""",.

I'roh.bly the bosl upl,",tinn of
th.....Ihnd 0' ""mpUlati"n u-eol la '"
."ampl., .hi.h io ..hown ill ~'j....... 4.

T.hle I 0100.... tho methnd of eo""
pili.., 'nd ""n,putin!!" t ...1'60 dtt. and
"'luival...t ..1,..1 load ..JMrtitlona.

Table 2 ill copied from .. pqe or the
lrame data l,bul.lion p red by
our IIlgh ..·.y Planning 8u .,-, and
oho.... Ot....U~ do~, , ....fie both from
the ota..(ljlQlnl of 10101 I #e a. _II
AI Intu or .....~ I fie.. Th....
dill "'" d~rloped ...,h ,..... from

...ilh .. DllnilllUIIl bearing ...Iue of
20 pe. cent at G.I·ln." penetuti(ln,
_~ and -.ked, and 1".11 I....
U..", a per ~nl..

c.",..nt I"".ted bur: ""!Jll'.ad. ""d·
aisting of .. ",inimum d.plll of on.
lont of ",atr.ill wllh a mlnim"ll'"
braring v..lun of 2(1 110.. ~t ..t ..II
lloOnelrali<m.. coml>&etM and _ked,
and ....rli 1_ th"" 3 pe' ~I.

Mphnlt ooneme: lUbgra<!e eo..w1­
In.. of • minimum deplh III OIle foot0' materill ...illl a m'lIimll'" barin,
~alue of 3(l pe' ernl (p""f....hl,. 50
pet ootnt) 11 G.l-inoh penetnotion, ""m·
peeted lad -«d, IIJWI -en 1_ thin
a "". eent.

nlttllllln_ a".f..,i"p: .,,\,g.ad.
10 he from 6 In.M. to 24 i"eheo in
depth, dopendt'llt on "ndo.I.villp; ",ilo,
•Iimalelnd I..me, Ille top 6 lueh... lo
he _r-t of rn.t<:.i.l wilh .. mini­
mum br...i... valu. of 80 p....."t .1
G.}.in.h ""n"'''''lion, COIJIplleled lod
ooakrd, ....ith ....ell leIlI lhan a per
~L App,.,,~im.l. dept,," of ....,.
eerdi,'l!' bl...krto of 10.... q".lily .....
t ••i.l. may be ...,,""" fro", th.oharl.

lAOn nan
Th. othe. wry i",porta"l f.oeto. in

dllli", .. the delermin.lion of the
number and p.ilnde nf loa<b \I>
...hieh lbe pav t ....lJ be auhjecled.
To '... Ih.. Information inlelligently,
"" ", ..st "'Ilia'" th. I""". to • d,,,..n
..nda.... For rumpl•. Wi! have all
..... roadl ..hith hive p:i"OIl many
y.... of "",.,.iee ""do. lll'll""' "01"",""
01 Ii«ht trome '"ii 11mosl inst..nt.lJl".
ouoJ,. ..hee, for ""'''.-. ~linU.
0... huvy lruek 1..1lI0 .. rou<e;l .......
~~.

0". adoplion Dr ...land......heel
I""d ""d " ....igblfd" lira- 10 apply
10 oth.. l....u in 0J"l~' to ...ure the
total number of "'!uival...t ",""""lliono
01 the otand..d 10Id .. h-.:I on lIud.
lei 01 the brha 01 po.tland eom..,1
""".reto pa....,. 1 nnd... load II.... ;
dudi.. of tho work of Dean II. )I.
Weoterguni, ...ho i. reapon,lble fOl'
d.~tlopi'4l lh. first .ati'm.li..ed ......
11llut Ih"".,. ol.1.NM ""1.uIOll",, fo.
porti.l.nd tilm."t """•...,to pave......t.
&ad • lete. book, "I~infon:<ld Con·
U1!1.1'lvom."I.,'· by Roy.n O. flrad.
bury. 01 Ih. Wire Heinl""","""",t
, ...titute, puhliohOll in 1938. A Iabl.
on page 00 of Ih. lalter book. t-oed
1''lI.l,. 01\ in_l~ti_ of lhe lIIi.
noil DiYioion or Ihrhwa,..," I't'f...ed
to lato. i.. ou. method. of delermin­
illl': equi""'.nl lOId repetitiona.

Th. huio of all p....li..l d.la, I..
of ""u.... the KI".I etlolln'ing And

(II..,. "'1, CalifOrNia HighwaY1 Iud Public WorL
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,.f....:........f d........i .....n hitlhw•••••, ..1I.d '''' wldon' ••, ..." ........
"' ...I•••mo.'

Santa Barbara
Improvemer

By L. H. GIBSC

T IU; _pIetion or 10... ,..jor
pro,ieou .. ,be e- II......,.
_rb IJOOC1lft" 1IliJoM.-- ;" tlw

1''''''' !I i~ U.pro'_1 of tllio .-l.
msu.. ""rtoora e-.u,.. 'I'W 1_
p<'O.;e.ta .... Ioea~ alone the .......n
........ bo.lw_ T.....1<>te c and !AI
v.... C"'"" .rod ~ omJa .1Id
I mile. "01'11 or Canad. del Refur;o.

Thill """"",raetion ~ed of
Ib_ ...""..'" o:ootraeu .IMl ....
Itlrt...l in '\1'«"'1, l~.......... e..,,·
' .....1 w..,. I ..rtled '0 Buicll Bl"Othf,...
..r To.rane.e rOt .:radinlt Iud ",.,1..,.
L,,~ lbe _Iit'l" l..t ..~n T"""lot.e C......k
Ind I... \'In~ (;.....lr, I ten,",h or SA
n,iltll.

It, Socpt.,,,b<!r, 1940.• ""nl.liet "10-•

• ,,·ud'.ld ,n C.rl Hollin for the """.
"'"c,I.." or. "e.. ,."inforced col..mo
il;rder "",Il«! 'c","" Doo Poebl""
L'rettk "-;thin Ihc limits of Ihe mad
""",riC' A (hird ""otnlet ....
• ""rdl'll hi o.lo!Of" 19-10. 10 8 i.h
8rotho... roc Ihe I!T..di"l! .nd rurf....i", br:t ....,.. 0 ...110 and 1 mile 'ftIrI of
Clnld. del R.fugio. • lel1,@'lh of 2
IOileo.

T..1l\o ,..;..., Ih .. "'''10 hu ...ried
f""" In .,~ ..r 2.000 .... 1'" dar
in u.e wi,,'.... _tb 1<1 6.000 in ...
"''''aet", ..;a ""rtinl....l,. ..,. .
"",,'nol*," on Sunday" and id..,..
.. 1't'U!Iliiooliota -PI tbe bMdo
....... ~.... thio ....h._ ..f tral&e lloe
al;"'_t. IT*Ie -..1...,.,.__ \toeh
of u.- -.., -'den.w,-
ouhouD<Ia"".
~ deli,"," for tile ___

were -to to e1itaiDalo t.hftt~o
r..llI.... e-Pilnoli.., taboolatioot he­
I........ I'" old ........... _Iioo>o of
h",W"&J"II elM.", iodiealeO u.e .
P"O'"..-rJtI f'II'~ loy the _
Alrwtiool.

_.~._- --.~- --- -•• ~ • ~
.__ ..-- • • • •._- ~, .' •• m'._~ •• _. •• -..- ,--- u • u • ~ ~._~...-- •• '.' •• ...._""-_..- ... •• •• ...

(T... ] (N••,l "41) CaU/OrHhl Higbwo)'. I'Nd Public WorJu



...n •• ol<'"~' .f ,..._ .....~.. t~.t ~ ', p" ....th .."d,t;'~••~....~•••d,,'~I ..

'L1.it"" ,"n ,., tl"I'm"tITtnn
tl •• ,.", "," ,.,""'"...",,,,..,,,,,,

,

In the do!io~... of the i«tion bet..·~.,,,
T"""Ole Creek uti. L.u \..... Cl'ftl<
the ""' atandard. or C'lWO'noelion .~
thole tor a ~b tn>e of 1...-0-110".
tbDI'Qugbt...... On th. o ....n. por1ioo
of the ""ute. ho....'·.r. tJoe I'<>lld a'
Canada del flefugio w" •...trieu.l
b<>twt:<:o \h, looalion of th••,111'01<1
011 Ihe 0Cl!11l .ide and the rapidl}'
r",;,,~ hIli. On tile nOrlo.

,.t.u<., IolOVr: I<Xl'IlD'ot.'IT

T!Hl _t of tbe _.,. hN'.,
Indil\lf I".. eo-.-..etioo to lli",iLar
otandard. of ""luil"fd t""
.xItnI 110 ~ich..,. ... -'"
u..t II foulld ....... "",peda, 10
_ , rod_ lht otaDdal"lb of
a1ip_, ...... -..- tIoe I"0I-.l H

• t.....·1aM dirided ~b...,._

8011 -tit Ul~~ boll. of
ta- -UOOII poor and. _·'oM
Itbulht of bftporiM ........... ....
pi.-! 0_ the fll1l .nd'h of the...-d·
M:! to i....,.,. • ""iuble ' ....ad.lion.
A bqe t<\UIW DE in''''''' in tblekn_
..... _tru~ed of ..........1 ' ....I.d
aprejl;,-e.

The .urf~ pIa"",, on 101' of lb.
'- eo".. .,I. of. planl_mu..,.J lurf.e.
;011 tll_ ;nel,.. in thick"...,. 0" tl,.
' ......1.,,0 _t;ono tI,,, ro."lbcd >I'U
ll'radoo to • width of 36 feet .. ilh •
_en, ,....ttd .,.... t..ing 21 t""t hI
.ridlb ."d lb. lorbciOll: 22 ff<"! ill
width.

On tho four-Iloo poni<>D. tho ,...
bod ... ,....J~I 6-1 f..... in widlh .M
tho -.1 lnotod buo ... f(Ift.

1l.r'<M:1«l liO f_ in width. .il~ the....r......, 50 f_ in widllL Tho
......kloro &lid (l'UtUT .... dllt~ -....
Mlrl-' witlo plaDt.-.I:. """..iDe _
both pro~

_£GIl ...'nleon...... IJr81"AUa

",. 1IWl< in the <llIIlIlrIIfI..... or th~

-.>on bec_ T~ Cnod< &lid
1M v..... Cnod< in""}~«l 381,(100
""hie p"'" of "'way ""...... ti«<,
35,000 ""hie J".""" of import«l
borrow, 13,000 toni or """,~nll_l"d

(0000"'_" ..... "I

County
ts Completed
N, District Engin~er



Problems Of Highway Maintenance
Arising Out Of The War Emergency

By W. A. SMITH, Assistant Maintenance Engineer

P rWBr.E~IS f~ by the Diy;·
.ion or llighwaY' orglll,i""t;""
in maintenanoo of the SlAte

high...}... during the wac were d ....
eU88<!d by the Mainte"a""" Engi"""...
from all di.lei,to in the State at 80...
..a",e"t<> on February 241h and 25th.

Mr. ~'....n. It. SaoM., A"".tant Di·
reetor of Public Woru, Mr. G. T.
Meeo}", A..i.ta"t State Highway
EtIft'in..r .ad Mr. Robert 1:. Re.ed,
Attom~ of the Division of Contr8ctll
and Right. of W.y, p......."ted IIHl
geneI'll] view of th_ problem.. In
addition to "",int.""""" work. TIUIt­
te"" relating t<> »eT'OOnllel, """,,ontinl':.
"'In;pm""t and ",,'ety Bnd tram.
we... tahn up and di"""...,.;! at rength
wilh ,b. h.ado of the .....pecliv. de-
partment... Th. meeting OOn_
dnct..d by Mr. T. H. o.,nni :O'~int.·

na ..ee Eng;"....
The ell'''''l of th.. ,.,.tioning of tit....

and "ulom"bil.. on California'. in·
""me from til< gasoline lu ",sa olio·
e~ .nd it w" pninted oot that
t.he I);""ion of Highwaya i. gnillg to
hav.. 1_ money "ith whieh to earry
..n nono..l work and the Maintenan..
Department i. goinl( to r",,1 the im·
paet from red"eed c.Ven",,". It ia
.,.,rtain as lime gOIl8 on. the eng;noenl
w.... told. you will find an inel"<l88OO
problem in "",i"taininFt roads or~.

i"ally built lac light IlOmlal tnlffic
whi'h MOl' a"" "",,,iced to ,arTy
heny military trallk

The eff~t of ,,,rtailm...,t of t""m"
on hi"hway c.venu"" will beenm. ap­
""rent betrinning with th.. Ap61 eol.
l~ion.. Thia ia due to the l"l\' of two
montlll be"'......n levy ",,01 ""lIeetion.
It .. imp(>@lSibl.. to make a fiml eoli.
m.te .. to probabl.. 01""...""" in ,...,..•
nne.

Se,·ecal facto... afI'~ting the bigh.
woy mainten.n.,., wocl< were brought
out dn6nil the """ferenoo. The 0\0""
roerious or th_ matt.,." are ... fotlo.... ,

1. .A"".I.rated damaga to highway
mrf.._ due to Reneral i"er""",, in
h.uling is .lce"d,'- apparenl

2. A further iue"a&e ill h ... and
tro,I< trllflie m\15t be antieil'at.,J. along
"'itlt the d""li"e in pa8II<!I1ger ear
t....me as the war effort i"tel15iO...
This .. the ponio" 01 the lrallle whieh
m""t .. rioualy d.."",gea the road 1J\1I'­,-

3. r,imiting of reeo""tnletio" of
highwa.!, aurl"""': O,."t, hy reduction
in ""'enne .,·ailahle for th.. p"rp<JOIe;
a",l. """""d, eJJ~ of Feder..l ""lfuJa.
tio"," limitinll: priorit;". for """Dring
materiale a"d equipment 10 projecla
whieh ..... either <m ace"", highwa,..
or On the otcategie n.twork.

~. Evid""ee that dama"e 10 the
'\lr(._ OD no,,"trategi. bighwaya ia
lUI g...at lUI on th...tratagie hill'hwa),.
Thill i. esp«:ially ""';ouo ... the mili.
tary and d.(e..... work fol'tftl "'ill
n.........,.ily me Ih_ road. without
.-..gam to their oondition ..nd without
oon.iderinll' the lact that (unda [or
oon.truetion will be limited or not
av.it..b1e, t:stimat.. of dal\l..ge to
high....,· .ncfa""" by dele..... hanlinll'
in """,nt month. oIlo.... a tot.1 of
Over '1.600,000 ;., ffi1niced for ade­
quate ....tor.tioo. Of th;" amouot
""me 64 pe" cent il required on non·
stra"",i. hil(h....y..

D. Diffi.ultie. i" _orinII' m..ter;a"
and ill ""nneeti"n with keepinll' up
equipment ."d Ihe o'1(.."i...tion a"
for...,..,o. ~r.i"tena"ee of hill'h",..,..
im'olv,", ""n.iderabte qnantit;.. o(
mateciarl. See"ring th_ materia]"
in the f... of m;litary needs for lOr·
f..eing ail"]><>rtl ..,,01 for oU,er defeDAO
projects i. inerea&inll'ly diMe"lt, Thu.
""me oitu..tio" appli"" in ",gam to
e<J"ipment. 1n the JM8t tile diviai""
ha. rented pri",tely OWlled trueb,
pn_r .hovel., traet<>.. and limilac
h... ,'J' eq"ipment ;n oon.ider..ble
amounla ""eh yeaT to work on oIide
rem""aLo and .nrl...., rep..ir .....rk.
Thill "'Iuipment is nOW working tutl
lime 00 defenM projecla and ther...
no _uranee it wUl be ..v..ilohl. "" in
th.. pIll<t The "",intenanee fa",,""
must the....fo'" rely 00 Ulle of State­
0",,,,,,1 equipme"t Repl ....m."t of

worn out equipmelll u. nn"",lai" and
e"en the fIOOuri"g of ""plaeemenl
[>M1.a will invoh·. delay..

MOllt of the mell in the ocgalli...tion
ere experieneed along eng;n""dng,
",,,,,h..ni,,,,1 or opet'8ting lin.... Wheo
001 eaJled in\(> the ..rmed for""" many
of lhem .re temp~ to """"id",, em·
ployme,,' either with ""ntcaetol'S or
dele""" pl..nl.. The St.te ...rvi"" ean
not eompet" with privale indu.try in
r..u. of pay 0,. tbe opportunity fur
maki"g ertra money by ",..,rtime
..-"dr:. I" ""rna.....,. there u. a f""ling.
aloo. tbat it i. more patriotie 10 e,,·
gage in .".b "fOrt hnl propec mainte­
nan"" of the Stat. high"''')11 i. _n_
ti..l work botb from the publio and
military viewpoint.

6. Reeon.lruotioo 01 ."rbce. on
Slate bigbw:aya h..o not kept JIll"" with
t",mc demanda or Dono..l deteriora·
tion. The dem..nda on State high_r
fonda ha,.., been geed ..peei..l1y
.. inee 1933 when the mileage in the
"JlIlem w,," praetieaJly doubled with·
out exira anowanee lor fin..ncing.
R...'o....tion 01 ..nrr..,in" h.. not kept
[~ with tbe d..teri"....tio" "",ulting
from ~ and weothering nor with
obanl"""'n"".

llepn.-u of ...t"..t biru......t no,"y
pninta and "i~. 01 impending (ail.
n.... at other loeali"", we.... oiled u
""iden"" or this situation. Vi_ion
emphuized tb.t. progr..m of ....to....·
tio" and atNnlrtloeninPt the '''''aO/l on
at l....t 30lI mil", of tbe oY"tem sh,,~ld

be u~dertaken this '·...r in omer to
ade<J"ately ""cve t ....me duein" ond
(or a I"'ciod immedi..tely ColIo",i~g

the en,""","""". Tbe fin..nci"g of ."eb
a r"·Ogc.m .. ou!Aide the lOOp" of
"",i II t... anee,

7. P"",ihilitie. of ",dn~lio" ;n
highway m.;'l!ena"oe work, The non·
feren... de..otOO eonoider..hle time to
dioeu.ion of th .. mhject. Rednetion
in upendituceo "'..y be brought .bo"t
either by elim;,,"tion of "",,tain fune­
lion. or by lowering the sUnd..rd 01
work. TIt_ me,,"ur... m..y be ap·
plied e,lber to • ""rtion of the

TTwelveJ (.lI.,,~ ".:) Call/Orilla Highway. alld Public WorJu



ll'.~••1 IM.ft.... t>ooort_ft' ......."'•• of 'ho .I....ft ~I 4,.,,,,,•• ",ho ...._ ••" ft•• """ft. to ••ft.i4••
........ _.a••.., 10 ".,.:.--",..., <ow, H La ,_. H eo.. I•• C. L T. H. 0,0"'" w. ,. i .
II.'. H.U._ •• It. MI <ow, Thoo. h ~. H. L. e-" L It. C. ,. W I It. H. I'.,••k_. W. L. ,.~••.
,. L W~;'.k", L ,.. C ThlnO row, It ,.1I1.MI, N. It ft It. D. Klft H.~•••••. C. W ...
C T _ P. L. , ....

high...., IIYIttm .... ullifOl'ttll,· to the
"Y'toHtl .. a whole. AI an otr.el.
apinat all1 ....lllfll .hich might t.hlll
~ mado. it "'u pointe;\ out that the",
a"" inereued tllpeno.litu... inhereot ill
the .ar tmol'lt'eneJ'.

Por IUlllpll _ $100,000 of \he
fUlldi a11oeo.\ed for 1lllin1aDl_ pur_
~ ha.... hH!I upendad lille. De·
"'mbIr 1, 11M!. \0 1>&)' wlfII of
pardi " lmpDrtUI.~ btidros, " 1\1.­
~lolU wh.... yalnablt ~oipmlllt 10
114m and a~ powdlf" .,......:I.....
rbJa upandllttA lIu bean lIec_ry
to AdDCI thl poaoibllit)' of dlln&fl
or d..lr1Ictlott throtlfh u.hotlfl
which mipt dOH an Important hleh.
~1·

DelaYI in ddivery of "'aterial. loot
time in waitilll{ On ..,pair of equip.
mcnt and ehanlr'" in the pcl'tOnnel
an: aU "'atten which ean not bI
a"oided and yol ea'lK ••MIlI uJltllM
ill a Ii"'" of emelll"elley.

Work whieh ean beit be eliminate:!
""'''ld, at fin<! glance, inelUli. '\tmI

of illlp~ oc",ice ouch roduelKIlI
io U'&Iftc Rripi"l!, hi,{h y li.ll:hting,
.,.NJd eradiealiall. aprayi"g .,,<1 burn.
ing ...,.,aide vtj/ttalion 10 reduce fi ...
huo.-d, Clll1l of Ilftl and ahrnbbel'y,
1rI<I. """,o"aI, ..nding icy pave"'ent
and plaeing nonokid o"rt""i"g.

Item. at Ihil kind rep.-nt "ma
12 pcI' cent of the tolal amount h"dg.
ottd for mainleMnce pur~. The
""rk ia of ullq"eatioDAble pnblie ben&­
fit but ollly a oman pari ia .....lIt.1al
to pr...,rnlioll of the high",l.J'lI.

)Iajor upellilitu... in the imp....td
""";,,., d_ include I....me atripin&
and onow ..,mont Tbc prtlgram for
IraJIlc Itriping;" bei"g ~'iewtd with
tho thoUllhl of redncing the "'idth 0'
Ilril"'. limiting the ......., to oniJ' thl
mOllt important I'<)otel and 10"....;..
NO!i"i""'tt1!a .. to ";"ibtlily of the
It.ipe. It io oatimated annna! ""­
pentlituN!I for the .......t might be
~n""'" $100,000 ..,. apJ>lrinl' nM
mealU"",

The pl"Of{nUn '0.-..,.,. retIlo,..1may
be reduNJd by eliminatinl!" ",ort on

.,.ictly ....,...Iional rout.. and spring
work on _dl whioh aro el~ dll._
inl/ the winter.

Co,,"i,leraliol1 ",·m be It;"en to t!im_
hlltion <lr the IH'O(lram at apraying
an,l burninQ' roatloide r~ation in
""lo<:ltd artU ntxl-.on. Th;" IIIIH
I'''''l!"ra"" "'hile or nO <1i...,1 benelit to
thl high.a,... ill important in red.....
tlon of fi.., hurd aa ..Ijoininr prop..
erty and hu .--ired IJCOC'TIl IUpport
frotn arrie"ltu..l and lnm~ring iD_
le_to in 1M put..

It obonld be kepi in miDd thal pro-
/(I'I IU<:h .. IraIlIo olrlpi"ll and
hlth y lighlilll we.... uDdeluken
oolcl)' to retluee h....rd. Elilll.ination of
......Ice II Onl point or In fuor or ...
t""lion of ........ ot.hu flCl"Yiee mnst
anl~ the t"" of _it1.

Tha of roadoldeo nornllll)' .....
qui.... 0 30 lie' eent or the f"ndo
used for high...,. ntaintenanoe. ~'or

the 1940-41 _II $3.158,&00 ...... u­
pended. or til", tolll *2,528,800 01'
80 per ....nl ...... required for olide re­
"",...1aDd 'torm dMIIIge repair. Such

«"'"'._''' _ IT)

lThi"H~J



Grading Completed For Widening Grapevine

Grade From 3 to 4 Lane Highway

By r. T. SCOTT, District Engineer

I, •• 1:>0<>11 .tabilited. Th.ot.bil\...l;on
l'OIL'ISled of two operation.. The i,,·
t_ptioo and d....iuing "f ",ater from
the hiil.ide "",y. the high,..,· a",1
the hl1t\"","in~ of the highWll)· em­
honkn,."t by filling Ihe ,a"yon bclow
Ih. high,,'.Y.

At yar;ou. pia......Iong the hil~ide

"um....". holOl "'.re drilled by by_
dnll'!;".... Storti"g at a point two or
Ih_ feet aoove the bi,h_y guU.r
I:'"ail., Ih. hoT.. ",e~ driiled from

Sud'.,,", Uhlt.o..:\
&.+.ora Pcrou. 5+owtu'l.

'I
-', '

Ouhid& Po_rrl­
lGna Crocked and

5&ttl&d

,'.hid.. l .... '·.ling At .. high rate or
"peed 'I\".rtake the olow moving trucD.

It Ih. 1ruclt ia ohller,'ed ...,.,
ellOll~h and if ti,. """Ier lane of th~

tlor_lIln. ,,~\'.m.nt hi not l>ecupied
0;0.' ".hid... mo,-;ng in 'he opp<)liit~ cli­
reetion, uoth;ng hI'''""!!. Unfurl,,·
''''Iely """dili",," ha,-e not alwaY"
boon right, and II,. r....uJt 10K" boon
Ih&ll~i. 6.mil••tretch of w"tinuo,,"
6 p<'r 'o"t grade d"WlI the hill hM
tabu au a"m,al toll for the po.t few

•

,71' I
I Sc<lpo.o;Je

t4" P••Fo....te.d Mdal pip•
• ".,." .~.,.i". at•• f.. a.-o...... b"u,... a" ••d bigh,..,. ",'d•• '." .n G•••••;... C••y••

'"
Clo~ ond',

~5ho;Y"
Propo••d &<lrro""
pit to rnol<4 BuM-rca.

f"i I \

Pr-oposed Fa] to .~"..
Oil butt...... ,.,.. propO$CQ

n>qhwo':l ..,idlU'lin'l

T IIR finn atep ill the r1jmi,,~ti~ll

of one of the St~te'. "",,"1 hN­
....lou••(reteh... of high"...)" hao

~n ""mpleted. Grifllth Compaoy of
r"", ,\ngl:!.. h~y. ll11illbed grading
"pee"ti",", ror the wide"i"g of (lra"".
,-in. (Jr.d. ,," U. S, 99 rrom" thr...
IKl\" to • (our·180e dh;ded hi~hwar.

Work jn'" ooml'leted wa. along a
porti"n of the llidl':8 Ronle in Kern
Coun1r rrom Old Port Tejon north­
erl.,' 8ml down hill <m a ronthnwu.

6 p.'r ""nt ~rad., Th. wid.ning ""n",,,,,,til wilh the ""utherly .nd of " 19_
mil. &troloh of four_lane diviJ«l
higbway .~t."ding north loward U.k·
."..flcld.

Th.. imp0rla"t t,allJiportaliollrollle
whid, '"''',,''''''' 1..... Angel... ,,~tb u..
Sa" Joaquin V.lley h&il a d.ily Il"llflle
over.g. of nea,ly 6,lXXl vehiel..., ol
whieh aoout :''1) per oeM a... tr"eka
a"u t""il."".

n ...."'" of Ihe 6 per "'''1 gnul. on
Iho Orape,"ine Grode, trucklo trAvol .t
a ,...-ry Ilow .... t. or 1f>"<"1. while
I"",.hl\~ ill .ilher uireclion. Not be"
ing hilldered hy the grade. f>IlS"oCng.r

y"","" of from 10 to 14 killed amI
m."y IllO"" i"jured,

Khil. Ihe work jnst ""mpl"ed pro­
vid.. a wider ro.adWAY, the impro'"."
ment of trAme oondiliono will hAv. 10
await tI,. ";uo"i,,g of tl,. I",,"ement
"nu.r A "OW """'raot which will he
u"uor ,..ay in a f...· w...kJ!.

"LlD~ IlTAH"~:r.ED

O"e Ibreal to a portio" or Ibis bigh"
way I,,,,, I:>o<>n elimi"at«l. A badly
"",,,rAted hil1s;de from which ma,,)"
sHd... h,·. oome in on tI,e high"""y
and 1I,.eatene<! to ...rry the rMolWllY
into Ihe canron or Ol'llpevine O~k,

Iwo or Ih ..... u...:r......hove ho,irol\lal
10 20 degr_ .ho,'. I,orironlal in
order that ""y water """"lInle~1
,,·ould 110'" f...,.,ly 10 the highwa,"
gutter.

IIol... "'.... drilled for .ariou8
leugl10 up '" IjO teel, So",. of the
bol,," ,,'."" dry h"t a g....t many of
Ihem inl""",pted watee And t!l. flow
from the hoi..., which we•• pl'<>vided
with two--;nch ])Orfo....I.<I pipeo, ra."
from a te... drop" up to 200 ga.Jlol\"
per honr.

The highway embankment \l·U h,,\o­
1........1 by t1lli,,~ th. canyon bolow the
.....d""".'" for a di.otanee of nearly 2,lXXl

,.,.,,6 'HZ) California Highway. and Public Worlu
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A. ....., ,.... • """I'

Ilf..

~_'~I .........Tl'III-"It 10 tIIlp.n&hol tIlM 1pJIi....
doJII ~ lU .-at ., "'110O.000 be
-.I. by !he ~I_ for tzpndj.
tan bttw.... JlIlY-l, 1HZ, .... J_
lIO, 1M3, tD ord... to"\ll"I oollttDlMIl
_IIUal .,rlc.Uwal prodaeUoll &ad
10 ...... &deq1llJ4p~ tt­
IIoodI .. t ....~ rtfI..
....... t .... II&Ia l:IM nilnledIlo the
Pad6I .""_1 ........,. IIIP.
~ It rr-t spann.. tD 00_
... witll WU' prodlldi9. aetlYltiu.-

Fitt- -un.. of s..rellluto
Rinr "'ood. eo..W PnlJeet le~_

whieb I ... In -.I. 01 bei'hu... I....."d
""t"l'lI:in, ..... lilted in tile report by
lite di........ I" odditJ&ol t"""," .....
requlNd I • ......~... ...-.
-"1. ""'- tetMooIoe &ad dl"flfciolr

F~.th.:r Rinr Flood
Did S2,086,000 DamoJg«:

..0. ...... of C..... del.~ _
app__t.ety roo,ooo .....tiar UN
brid«e (lnr Rducioo e-k.

J. C. AdaJIII II.tt """'" the ~"'t
~:n"illee.. ro.. lilt Slate 001 tile ..,.,d
_lrutlKm .nd Yo. C. BitteU .... the
fleoidtnl Ell/!'in""r OIl b..idctt.

Tho .D_mo ;.,s.....,. .....ny
_ 380,000,000 ponnda ..f ,,"lOa,

16,640,000 ponnd& 0' wool, 2,800,000
bu....'" ot.:o.... 0.. ltloqui ...t.IIt, 590,.
000 boalI@IlOlllu, 12.500,000 «&110>11
ot _I 1,000,OOO potln!k or
"..,. oil, 1,.500,000,.n.... of...,.hea:n
"" .. _ 000 cane- of tmre coil.­
nt rrwi', Dr _,1M!,

Improvements

Completed in

Santa Barbara County

..... aDd U.ooo _ .r p1u-......

....,...... la..wrtina 10 ,... n-,
dniup _II.... __ ot • reID­
t.......a -..ekl &zdt nl~trt whieb
...._~ Il tho • ..-;.., n'
Ragin c>eek and pipe .ut~'11& """1­
inr ill I;' 11"011I 18 ineh. lo 36 i..th.
in d"_.. whidt ....... ~I
throup....t tloe projod,

n... --.M..,..
o."lla I alia _ ~ C. 11 del
RefDcio ia-.olYld I&lJ)Ol) ..... ,....
.f .....,. ....et....... :1:3,000 Nbie
111.... ot l",pnl'Ud bonvw, 14)l(1O __

ot _I treated """'" "nd 1l,MO
tono ot plant-mind 11I""';11I.

In additi\l.. \(I lho .bo~. i\ellll,
d..i~ 1t..,..1...... ......... pl&oId
111..........11 the projod, A reintornod
- Pdor ............. _....-ell _ Ret,.. Ctftt. _
...... ., two ..'- I ..... 4(l.
toot~ IIld r-"to« ~
til ... __ to w1t1l Iblbw ptla
rnllDdau-., ft 10
locottd In " lOtll', ....,u"., ot "ir".
way, p!'OVld,. lor • 58.1001 ""1.

Th. b..id.. ~ Dot f>ad)1ot
CreN: ill .......... ltpU'Ite_.
tlVt ADd _pletllCl OIl 1I&rdI !a,
Ittl, 1'1010 ...mlornod__
tu't II 1".1 _ Il).loot aDd I.....
ao-tvoc ...... OIl _. p.... &ad
...._1&. ". brid.. pooorid.. tOO'
• t7-I..... eJ-.. .....t...,..

LOC.&L__,...

The bo 1.....1 '0" lilt 0ftIle"1
trealO!d Dd 1iI. IIIll10nl .......
pte tOO' tile plo.IIt-..ned .....,aclna.
II -'I II • .-u- ., tbe ..uritI
tOO' 11M! imponecl -.- _ ........
t..- • _I <k.....t .. tbe Ar!'oJ1I,
Qv""",,o, _ttd ~ IIilot rr- tloe-..v md ot the 0rtlIa f"re.i-et IlIlI
10 IIlilft If'IIDI th~ _rly ...... ot tha
T_Iot. C_k I'!"OJ«<, ,",a tonl.rq.
lor lei up h;' "Iant In thlo loeotio..
.nd ...pplMd the .... te..l... tor both

-~TK prnjM IIKWftlI Teeniote C.......
.. 1M Va_ Ct'IItk will _ .1»
~* ...,ooo. Tho-.­
tie. of tloe tIridp _ 0. P'tItbIoo
CY'l'dl _ .ptM'l>rilIl&teIy $21.200.
Th. toOlt..d 11K....... Orella &ad 1

If<d ............. .r .b..11 .t(I teet.
To _l tloe ,..a.i1Ur .r .he d"f<'t.
CUlIlllC ...l tM t.- lJl, • COD-
"""It lilled ~h&"ow:l "P"'ial .pill....,..t tlltlowt. end _",!:ted.Son,. 3,800 e~bl. )'lnII 01 relnf~
llOl't~ <uod ADd P..m.... "
.......w pable of budl;'" "000
-tl_o' ...ter_ It aid
.,. pow d....uiall'. !lot Iolll ......
1M III,~._,., that a.... tloe u.-
... '-- -plNd, rn-od 'OiJua.
lioooo ...... 11' ret ..b.. _.,.
truob p.- GO tilt hi~h...,., h..........

At • ~ of tllt CODlnel, ),000
li-.I feet of ....,. CU... ..,00 " I~

iDdr. nrtM.l 1_ -.oc&&iI •
,"",I..m be 1M of. 1lI-
toot _o.dd do- 11m usSc
IuL T1>e 10 Iooowd .......
lop .f tho grad••Ionr • a<'ICd; 0'
llirhw.,. wh.... in I"" paU _raJ
uu..kI b..... rone out of eo..t",! ADd
"~t IO<I(M "",..<I ...il and other oil·
__ lo ....b ..p against lo reu.rd
tloeir lpea The tQ'" .. -.trIld....
~ __ at ... uporl_t, II •
Witftd ..m '- ..,..,. t41'tdiYt Po .id,.........,.---

Gncibor optnu-. id b1"llYed
_ blt • aiIllooo yudt ot
nrtb and rook ADd 1M Import.lar ot
.bout 60,000 ""b", yudt 01 bottow
.... t.rl.l.........m .... on with pnloIi-
eall,r nO i"lNr_H with I....

W ......Jtd ...s..r tloe
..pa of~tEarl- n-
Il_ with Wit 8ertboI-...- ..
R '*l Il~.lbe~

__ It~ __ ...
__ ........ _ .. ..a .--.-"-0.... '" III ,.. __ IWoII ...
-. .. Il."



Problems of Highway
Maintenance Arising

Out of the War
'Ole" ' __ 11)

-or!< .. ~....Iat" or elM.ni.... 01 ...1­
~ diW- ....t ptters. _wi"l
r- rpra,rtar ..d bunl'Ilf -so.
-.l .... u-t.el", of u- ud
........... ..;.._ 01 driDk!alr
' .....lai.. and poJtitlc a.- ......
iDdllded.

'"'" on!" ;1_ ;" ta. liII .Ilielo an
• ppoo.....lly ... Oeb.itdJ diomIIllliDed;" I"" -w., or p-. TIle won _
..u.r. i~..,. be..-l-.l ;1I...we.
aJ'OM ....t ..~ of po1"too -_
.1 ...... peiD...

'J"'" .... .f .......ide an. ud
.....bl:on'y. to _u. • ntiati....,.
-.II~ ft'Iui_ allwt ~ pet"_'
af tile ..;",.-_""" '"'­
plIolIl. e.. ..~ priourily to
__ 1M aw-n- et tile .-t.
oid.., Wt u...,. 10 p_
egt .... 111 __".. mn.
II __ _I ..,. "" _ftd It
........._ • _ Inlnlll_ tIoo.
-.jor p&tt" tile &DJI...J "".....inI...
_ be linUfd It t!le ia, $ al

.. '" lie d.
~. poriod" to,..... ud-...

• ~,. kip f _1"16-
..... ... ..... ....bl.iMed for II••
...IUe &..\.e lli«•...,.8~ 'noe
peW;' ,......n;, .... _ '" apoet
tIw,~ _ ~ ,"_U'OI
ot -. doe lIip....,.. wlll '" ia are
_ bk ..th.loa " ....~ It ..
r-aIb' I . pled lUI faihlre III tIoe
.-pniatioa to _ -.ek~I'­
..,. iJI ....... dooi_ tor d·e'lI'" In
~t lUI MricI••1I ...... not oniT
lIpi.-t tile 8l.W. ....t .'not indirid·
..... h. tIoe ......t..lilMt,

TIloft io <erta;n '" be" ~llt\iooI in
~"" ....ilable for Slate lliP"'"
pII~ It II IInlitel,.. lioo.'ie',
lhat 1M _lftTlOndi." -JlICtiooo ia
tnMe .olu_ or ........1 _m _. in
lill. d"lr"ft on lilt SlatelllP".", In,.<\ if 1M "". eII'«, ;'10" _.
ful, it Ill"" be upected thlt h...1er
t.-tIIe: ..ill _r_ In ...,. ""'It U.e
thromgb .....1eI lIIutt .... hJlt in .*•.11..
tion for ~MJ' "'0_ or tha .m.
U1.,. I"..,...t eny Ii......

In the r..... ot t/Ml _lid.... ot 'IO'OtIt
..rrled on in the ,_, t~e ell'~ of
"""Iinued h...., ..... by delen.e l ..tIIc:
00 ",,*,1.1. rur,••io(, ."d lh 'I ••d. ot

lin memoriam
LESTER C. MEDER

r ..~ _ oJ "<Po-".
_ "",,,,,,,,,,",,,, ...•..- -J
a.-I 0.,..••-. ,..-. __~ __,.."..... r__u. c._,..-_
10- Ml_ .. __"

,-'-", "fl.......... __ .. e..- COt"

"'__~', 'N'. _J ..._
... -1, ..._ ...... _00'
..-. Ho.,' .• 10-, ...
_ • .,c' 'UI, _... * ., ,.. CoL.. .,
ca. ,.. "'*" _J I .....
.......... _1 .. _ oJ"''''N__ oI''·' '.-----,--. ..~ ,..-... ..-
_ _J ...... 'd_ol.

I. &0,... t • "JO _
....,.... • __ Oodoo_-.. .... ' ,.,,..eoa.
~_01~"._............' ,..._­... '..,-_-..­
.......... _ ....., ,11'1,

:-;.; .;'1; .'~ ..-....._......,. -............. 1'" 01 _
1IhU/.. ....".. _10- ....
~ _C _1-_
• I ... _ _01
... _ .. ~. I .0Ie.­
.. ...-IOr ..._ _J__.

•• _ ... -.,.-01
..-, I'll· ...... ..,..,...,..
_J 1_...... _ 01 c ''F­
H~,," _ ..- ..~ -.- .... ",', '.,--.. __ 01·,_1./·
.........1 .. _ .. """"""'" ......-,c...- __ ~._J _

.-. ..... ..- ""7 ......­-II. "';tool • t. , ....
_ .-...... Or *, .d W .. _

-,., ... -., -.01
_10_7_1 _ ...
_J ori;, _ _

_.' _ 1 '10 ..
..1Iolo ~...._ ., e.--.
ro_•• e--t_
............. , 1'1' ....... -. ,
..... _ s.....-.. "". , ...... ., ... ,,__, oJ CtooOII
.o;o-._J __ oJ·"_.-...... _., ..
..- ~. /to" ,.", I , 10 ..
1-:.. ,..I. 1_'••' ,.. _.... e-.-.,. ,..........r" ~,,, .., *' . -'__pl.,.... _ .... _ .. u ........11
",~, " '"f4-o.

"Kup 'Em Rollin,"
• S1ot'n rOI Motori ...

A........ ·......u.e ....... to_.
iI_"K.-.p 'F.. Ilolh''1..- .
...... lipoi6-n......""'n u.. u-t ...
"'"'"'" 0' 1Il~lo t.....por1.tiooI in
.".. -uon. of tb. lUI'" 10 .""'*.1,
i\ ;. poi"ted out by u.. Allt-"ile
C1D.~ at Southe... Ca!ironoil.

111 !.lie Ulliteel SUI•• tot.1 0'
2,3l.'O e;11M .1Id \OWttI ...ith • l1li111'
bined I>"P.. l.It of l2i lIIil1i11n, ....
wilboot ...,. t ,t \oeI.1 ..,.. tl'lWO-
port.tion, I..Dd etlllrel,. depondeal
t....~ tr porUltion 1I~ \he
.lIto.obil.. Another 879 oitill whidl
do hu. t .....port.tloa .......rT«l

~"b"OO.:..=- _
TIo.....' ..., ,••_ "","",,' 10 .. _ lL
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Automatic Signal Controls 3,000 Cars

An Hour At Four-Way Intersection

By R. B. LUCKENBACH, District Traffic Engineer

rrlt~: Inotlllstl"" of f,,11 t .../110
~lu'loJ Ilgnal", 1\ 'be JUIlc­
tion of """iflc Highway (U. 8.

101) r.nd Ito-nUll 8t....t in the CIt)'
ot San Dittro, approIimlt.oly One yen
"Il". hu pmvided ...rvioe ,"'hiell it
elll<iftltly handling peo.k .,onr tr.lIle
u-.:linr :1,500 .eJ,.e:t.. 'n hour.
Til" installation k.. eluted mueh
' ....0....1>1. ""mmeot fr(lm Ihe t.....li,.g
public &lid t../110 oIIIoeft, .. it c<.m­
U'<l1J the tnll\e with. minimum ot
'rietion Iud. hieh dtlt.... of .'ny.

The tOllOQ"raphy of San D~
m,k.. it Jime"lt UI proYid. ",,/IicitoDt
main Ir.m••rteri..,~_Ur the
l'"noipal jnten«:tiolll .....,.,. ~
l'ol,,~ lroj)l"Ovement of th" Pacifi"
lIi,l"..y, th" /RIlIII route to L<JoI An·
nle.. in 1938 ."d later the Mi"'ion
Valier Hl*! ""n""'llon \(I lhe " ••
oille 111'''''1 <>.. the east with ••tlh·
-t"'.l impl"O.,mt"l of • w....l..ly

......"""t'OI' at ,I'e ..."'. illle__ti....,

....It...l in >Ie",m. OOllj(eoti<>l, ."d
-....I..,.,'d."t..

DE!lu"r." BY lIT""" ......Oll<r.r....

T...ll.\e dat. _roe _u..,.) .nd do­
.!jr,l.I for tbe ail.mal ~"'m .nd eI,.In,
neii...t;on _roe awl. by th.. m";"Oon
"r Hillh",.).. in 'he .'.U of 1939,
whi.b ....olt«l ,n the In.tal~I'OII be.
ill'; rompletod by • loeal ""ntraet...
Jenn• ..,. I, liH1,

I'oak bQur oo"n\.l; of l...me wt.cring
thi. inte.-lion fl'Olll all di"""tions
!tave been \Ilk.n at folio",":

,-
h~"'" N $, 'Ul•••_... 1,U7
......... N _ I, '.31•• Il50
s.,~_ •. l I$, 1MO. ••• __ ••.•1,On
h~"'" J ' .. ' ..1... ,.,
.......~. ~_ Z. 1..1. • "1'.
h~"'" h $, '''1 "U3
", , "'aril '1, ,.. '-- ••.•...."'Zl
h~ 1......... '4, '''L.._.....1.41O

O..rl"l1 ,10;" time ,,"mno\" 15•
m;"" ... """"" ha•• .Ilso heen t.ke" on
S..IMIaya, inl! ,-0101_ of 9;;(1 to
1,()S(j ~"I A~ th. p.....nl tl",e,
3().minu18 toIl1fDM _ioo.l!J' ex·
~ 2,000 nhiel.. Uld """lid be
Ik/VOr ulleJIl thai .In adjaeenl inter.
"'lion refrtrietl; Ihe flow,

The inle..-tion Is flOWlplietoled hy
It.....,. lu""nll" mo'......entl; bel....... the
northerly, ..."therly••nd fUloer!J' leop
of the inlel'.leclion. There la·
ti..l,. few tum" to .nd from tU ...
..1,- I~. COnllreM Stroet, ..hieh ill
tlte flrth leg of Il,. ;nlel'.lecli..... iI •
dir1 road .hid> h.d • very 10"
'-01,,_, ..ldom u~itlll" lIO vehiel..
per daJ', .nd no proviaion "'... made
in the orlj(i....1 In.t.lI.tion for .......
trollhlj( ii, a1lhough the OJ'item",.n boo
ule..ded to prn~;de ...... trol IAt....,

C"""irleri"ll' the foor heavy i"llfl nf
lhe inl.......tion, there .... normall)' 12

(...,... ".u C.li/orNia Highways aNti Publir WorL



entering n'(wementa "f tno/lle t<> pI'<>­
vide for, After e1illlin.loting Ihe foUl'
right tunw, Ihe "unaining eight were
otudiod aud it immediately beeame
evident thBt thr.. "puBIC time inter_
,'&Ill would be n<lCl\Sli&t"y to elilUina~

the maior <:Qnlliel-.
Afte. cardul study of the appr<:>l>cl>

augl.., a three-ph .... sequell.. wa.o
!tdoptod which provided a millimum
of conllict ""d still permitted. alm..t
continuoU8 u~ of the interseetio"
a....... AlIIO an addition.o.l lane w..­
added to eaeh approach with II. ,,"pa·
....te left turn lo.ne for the sonthbonnd
lelt turn movement. Tile sequen.. i&
indicated. On the int.",""tio" diogrBm
aI p""-- A. B, a"d C.

The u.. of a merginp; left tu,n wilh
the bee,'y through tram"... !lhOWll On

To "or k"owledge, nu aimilar in_
otaU...lion Wal in opcration. at tlLat
lime. in the We'lte,n United StaUfl,.

The ""ntroll.". ....ign. right of ""'y
in aerordante with the oomta.ntlJ'
varying denl8.llda of traffic which ~
N.1l'wred by the dctectol'll.. TIl'.oon·
otant adjWltmenl of time interval
tends w produ,," "",~imllm intenee­
tional efficiency at all tim... ineluding
houra oJ ligbter volume. as it permiUl
oontinoolU w.e without idle time, and
IOill go hom any interval to either of
the other two if no demo.nd io. On the
inl.r~ing ph....

TKAn'fC D""'-.u<l> OOVJ:llIlll

Right of way i& not gi"en to any
&treet. withoot tramc demand the"""n.
and in the oomplete absence of tra.llle,

which ope....tef; from ..ch dClecwr
impulM. Arter the initial interval
bas expired, ..cb impua.. ...n..10 the
time in ell"eet and otaru a new time
period.

:o<.co:O<I!:O< INTERVAL .. 8ECOND8

Tb;" featnre caWlC$ tbe tra.lll. t<>
yield the right of way when the ,·ehi­
e1e spacing ex.eedB a predelermined
time. The ""nlroller ia at p......"t
adjnsted f"r nine to 10 .eoonth mini­
mum aod 2fi """",nm ma::rimum for
.....h of tbe th..... ph....,., which after
adding th~ amber light lime givea a
total eycl~ of 35 t" 85 oeconth.

Under .......,nably uniform trem.
di.tribotion, Ihe oyotem wiU be.ndle
3.000 ,"~hicl... per hoor on a cycle of
50 to 55 oeoonth with a """,liar cycle

TIW'nc ...cT< no Sl<iN L 'NSTALLA1IQN
"""'"'" ,. j ......- "".,.

C11V "., .....,. .. ...,"_..";-~'-;',-;;....-,-

,,, --

-- 4f, ..

---------------..-~--_.

$~".h 'na '••o';.no.f odvon.o <lot ond .h"" lb"i.n i"ondo 'ho' ''''''ontly "."0' "'''0'''0.' o. buoy 1 I.n

phue "B. ,. i. "ne of th. unnonal tea·
In.... ",Wah baA pr<>ved very auee......
M.

"t'IIa"".,.n,so: g..T"....

A full tram. actuated th pba..e
dillpau,bing oy,tom w.....Ieeted ""
being tbe boot available to gi"" the de­
.ired result&. The hilrb degree of efIl·
ciency for all tram~ ,"olomea aod the
very favorable public reaction to full
actnated ""otrol indicat... the addi.
ti"""l upe'lie of oueb an installation
woo j,atified.

The oyoVm ""noiot>l -.ntially of
th ..... pam. namely the det.ect<>I'lI.
whi.h regioter the vehi.l.., entering
tbe ioteraeetion, the ""ntrol1ar. which
i. the brain of tbe aya\eIu; and th~

lighting unila. ",hl.h indi.ate the
righl of "",y 10 tb. motorist.

the go lignal will I'enlain "'here it
WBI la,t ...igned unl.... otherwiae
!tdjuoted for preferen... to a particu·
la. at_t.

Demand on 0"" IlI"tO't "'hen the
right of way is nn the other eaUM'll
right of "ay to be tra"oferred only
after a minimum adjwllable interval
h..- elapaM. o.nd dter proper el""r·
anee interval "" follows:

ImmediatelY, pr.,.-iding th..... hal
been no demand On the other .treet&.

Arter an adj,,.table lll.U.imu.m in·
t>'rvel deapite ""ntinned demand On
th~ other .t....L

The timing mecllanilPIl ope....tef; On
the oIatie principle without motor Ilr
clook and providee for an adjunable
initial inte••al su.dleient to clear
oIoppcd ""I'll plus a vehicle interval

for lo~ volum.... ;u eompared to
IInIaI Ihr.._phae "Y"t.IlllI. this is a
very Iligb efficiency end i. largely at,.
tribntable t<> the foll actuated princi.
pIe of Ilperatioo "hich on that partic­
ular location probably incl'C&88l th~

inte..-tion'. capacity 50 per .ent
o\·er other ",'eilabl. ty"",, of ""ntrot.

A ' I... It 0 -.II 100101 • ..:10.0<1 t".
!H>;I", f•• _Idoat.

Tho ".1.., ",!H> blllo b...",.bt tllnol.
..II " Kid tbo t l."......Y bo.. _

b",urbt 'b I I UIIIy ._ ,......
'.y... oir.~ _r~ 'b< ...1.... ...,ul••. "b.,

"". of 'b... _leb' laU j'''''.w

I'.t-..n....\ _ 'b.io.'. <fa.H.......... p""
.... 0'......' 10 0 blll••dr·

P""Ii..,-"N...,. _bod,..... 111 _ ••
_~ "I'" 1t."_taI"'·. W..lI,.

CllliforniiJ HigbwllYs a..d Public WorJu (:o<.,."J. lUll [Nin....n]



Designing Foundation Courses for Highway Pavements and Surfaces

t\lnliohfd ..,. T.W. J __ of 1M

-- onoplf ..... -p&ed ~
..... I'" _ &do"""" -.Ill..
.....,. .f &da .........
on. ... 1_ _ -t 100~i_
...u. .t ""t"iJ IIC
~ti _Jr '"'" a;rd ....
~ '" -eI • doC iMia& u.e ...
.... '" ........ uJos dv­
.. ..., palWaIar .,......; ill UIio_.10.,... .........

T...... I.... to .. pop 1.-. •
~u-. wkieII _~ .. 1M
dala ...... Ia TIlWo l ....... u..
u.It -.pia ..,. 1,000~ i-.
_ to -.I 1M ~""" f• .ell
..mol ,"",p 01 tIM I .ieI U'afIo
adlWlib' _plod .1 __ '" 1M 1oId_
__tioaa. I. eU. -m. It
"'r~ _.to .. u_ ",t;'" of 1M _.
......' trdle ......... l.IIroup tho
pa~la. \oaolo ••Ier Il.IUool ud Ia
flClliOIderod .. IJ'pWl ot the probabLA
"'lc~1 dlal.lbutlo... &dually ""111
1"'1 -.Ioot of hIr;hWII,..

The uta ~.-lfl..II(lI.. A. n, tIe..
.1"8 .1aIw:lard t ...lfleooliona ..bid.
b.~~ "'opttollO indle.u wlltther
1M _",pltd fl!hltl. ia a II'\ttk, lruek
ud I....iler. 11'11.-1< .nd _It....ilu 01'

a'lJ' ot Ilwe ....rloua other_biu~
of f<'III-'a1 ~oIllolt:a In _

"..-HTD"r~
T.ble 1\ it ........" 1.-. pqe eo of

"~ill'~C_ r.~_to"""
Ro,.aIl P Brad....,.,. .. <It I.-Tabla ........ II lila iDd.....
...... "- 'hhloo ,. ':! 1M "'"~
"'1 _1taeI1IIad, .11__'_ to 1M
n-p~ I. u.. 1_1«_·
......... et tftleol ~;
fl) the p' tiolc lloa
.... inloool ~ilioM oIi'riaed "" Ole
ad....~..... -.red "­
BI"lIdIIlI,.,. • IatoaJ,atiaa; (4) the ...u.
I;pli.... 01 .m ..-Ii.. a.,...; aad,', t"'" ,_ odotMed f. _ lot tIM
,_ fOl' _""lalx. of ",~I
~il""

A ooil_ .",tiplier of ,_ 1M
~u,. 1_ haa .... adopud.
nit .....lto In • <llIIWdU'Obl.~ r.......
100al than _Id bot _rfId It Brad·
bll,.,.'1 ftlr<o_ f. portland cemenl
ooo>et'<lla puo_t foll,""",- n-
Idlr Tho fadO I of eon...
ubn..ry, but h.fl! been adopled only
• flt!' "t~...1y.... of oboorvalion Ind

()II tha t-iI of 0.- _poIla""""
... loa... WoI.t1~y Mloptod tha t...·
l"",in. IIlllh..,. doodtrn IWHlarda,
baaed 011 total ..Ii_led numbotr of
whf,oJ load ...petiliOl" 0Yfl" • Ill-year
l"'rOod ,

1. HEAVY 1lI0UBTUAL TYPE
(10.000.000 """inl...t wh...1 1-.1. or
0""'\' Ouuoide l ....~i'"~ to .....•
oMt 01 O,r.! foot-O.67 too«l.tll lont
portIaod _I ............ pa...._I,
or 0.71i root-050 ,-..o.7~ foot Iowor
_I _, 1 porUaad ~t __

"'"" rfMed wilh upbh_.
_ O.ti foot th;.k. laoide or
~"lI' IaDM to -not al 0.1.i loot·
OM 1_-0.15 loot ~1antI _t
_ ..._1; 01' OM l-..o4:!
r_..o.511 toot .,.. _t _INI
portWod _I _ IooIIe ...­
,~ 'II'itlo ....1I _ Q.2;:; roo......

I. IBDIVJIIlf])OIlTRU.L 'rYPI:

(t,IOQ.ooo to 10.000.000 .;....1
..t-.I )o;oado), AU Ia.- .. -ut 01
0,5 foao.-O 10lIl-0,5 toot portload
~. ~e"'~;OI'OM
'''''-O4! fooc.-O.M loot ""-" _I
_1_1 )IOI't!a1lll _" _
.... ; .... _t U'ellied .... """;na­
10 th"'_ f... 050 loot to 0.7"
foot '" -.daJIM wil.ll IIlU11botr 01
....... '-I. aod OIher I!'OIldltioooa, wItb
bl!u..I_I".t~n.O.:!:; root thitk:
or ...,h.11 ,,"e~o pa.........t of lid..
qUllolI.-.th whe... "'brrode io 1lI;1·
.bt. and _bllOJI load ...peliti_ • ...,
"n,l•• r..0ll0.0flfl.

I. LlOHT urtIUB'nJ.&..L TYP.

(1_ t.Ioaot l,.SOO,ooo~I ftMl
)o;oado, h._I to __ of 0.75,..-...10 t.-..o.n f_ MPhaIt _
_ • _ biMtiaa ., '"-l

.... _1OrialI.rf.oooed wil.ll ......
_ -at...... doo oq";--" ..,..
trt-.~ tJoo I<Ip Iiao.it
4ozoi;_ted 1M ....,.. _
oariI,. _jete. 10 .u.- Joal...til""~ ..... _tIriala.

(Nat~.--'Ipu1 •." 1_-4."
f_-4J' ,_ IaJkat~ "'"~"""
••".,_ ,.............-, t •• , ....._
- ...f •." J_ ia. J".~",_
Jm at U<""~,~.fU<"' "'_.}

1'.lu....Ib', 011• .,..;plod "f~
fadon" llIIl OIbotr looalU • to of do.-
.... ailJ bot jM to ..... i600I;..., ;11
01"", Sta, ;1I_oeII .. tboo:J' ...,
IlI'...eWl "" tha • .-.p llaul'll
.llronc\hI _II III _~I pa~

......, .. welt thl ......oily of tha
.11mo1. Ind ..0..,. r_ wlIiclI in·
dUM 1o..,.1u.. ;OC"'IIl'''UO to add to
tho direcl '-I .....

It 10 partleul••I,. lir,.ing to ....
-.I that ill 1100 aetual .ppl.italioll of
lhit ...thod of ....luali.... tho proba­
b'" d..lnotti .... ,,-":ota 01 tram.. tba
_puled _ .. ot ..""", in ......
01 _,*1 IoId "'lM'Iitw- ia p...-l
~11o _iIIoltlil' -.....". by Ole_-
diliooo 0' tho ftdti.... ' ilily", ..,..
eialb' if Iloo d...... Iou '- Ilum
l.IIa twodanlo __ eoaaid....... ....
qual.1\-, tfOll --......1 that. .. far _
C.tifDnlii HMit.io.-I ..., _ ......
tJoo _Ilatla ..tl~ .~ -"'tile
YOIaaWa ltlOIo. ~ ~ ...,.
...,. -. 10 Wp 6tUo'w..... -. ...
......1117 tlot HM'~ I. nidi ...-----
C.lilomw. H.1 Low Alllo Tn !Uk

Ca/if_ia 11 gow .... repclI'tod to

"'~''''''''I'''''....mdo...rial \.at< _ ia IIor S.I_. 1'lItt a'OW_
op "'* per mit!. fOl' tuol w< .....
~1iC* f_ in Calilonoia lao.
ytr.r ... t2:!.9t. nnl Florida topa
1M litl of fl'.I.. with t67.iO.

.....>'11, I I_l.~ rtI \HI' 'M _ """""
.... _,••101 , _ II" .....

..._ ""I "",. , ....

ITwu·,1 (.II..... "411 Call/orllia Highway, alld p"bllC' Work"
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California Highways and Pu61ic Works

Division of Highways

P. O. Box 1499

Sacramento, California
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