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

By C. H. PURCELL, Stall: Highway Enginnr

1"1llE ..... hu _tN • cr......
~ for the St&\.e Di1iaon of
llip..,... W ~....~

wiu. 1M gK of looWinI: obuillUot
MI- • 01 tnined pu ..t! t.o ....
t&i.D (MI. "iP~ t4 _pIoot.o lhe
_1'U<'tioa 0' !Joe ......,. COi.. """,j.
_ lba' .... ot "'... '-portaMe t.o
OUr .... pr1IpUIl and l.O ... the
_ ry .......,. ud IlllU111 .....
","..dl. \be OOIIlIlruetion or oth••
y;,ally n~N1 pmjeel"

Over 2,900 emplo)'_ haVI leR the
",moe of tile Dlna]o.. Qt H!a'h_,..
.Inot JlUlllary 1, lHI, and at tba
prwut time o\.ben &r<I learillr &t
1M rata of abolll two pt. lb.1. J!a!l7
un ..tend \.h' _ed r....... ;
,,\.bus h&n "'"'l"I*I to .-pt. _.
ploylll...., dMwlt-. a.p1a«mell1.l
.... ~IJ' 4illlnlt '" obbia
uda' oennJ.lolcalJo.. D. Calif-u.,
... '" the -at, oL _ ud the
cUIk:.lty of ........."'c tl'l'lq- " .....
.... It -.. iIIlpoMb1e 10 llll the_......

I II .pile "f OIIr "'1 ""_ La ....
enlltill(l' ""w .-.~l, U ... Ip-
pl'OJllm_tel,. J,300 , ompln,._
now than • Tt'•• 11(0,

Dnrinll Ih p..-, III!v...l month
lorv.,.. plIO and IlOnolnlelion ""rk
hM t-n ItHdily ;ne~ dIM! 10
III.fIIIJ' _ ....t II><! 1Yft'C)'

f1ipl .trip """'~ beilllf addtd to
oar~ On 0Wlbw lA "f ail
,.... IU ~ ....... IlIldft- ....,.,
.. "f whidI _ .-d. ... 4icht
Ilrip pI'Ojtew,. Tloo .._ted _ .r
_pl,otiDc ta- _tn.eu ....I:J,­
553,000 Lo _~ doe Mi.
aah!d _ of _phli.... _tnda
......... ..,. _ 0eI0IIer I. 1940, .............

II iI in-.i... to I>OllI tNt ..
~ I, I!UO, I~" -... 1,2M
onci....... ....p\oy!d by tlHl Diri:&iotl
ot lIigbwaya, wbile onl,. Ul!2 tn(i.
II..... ","N on tho! pa,. 1"011 011 Octobe.

Strilt~gi( Network .nd
Acccu Ro.d. D~Fincd

M", ar-i ...,. JNOP'- 10&....
tlloI Idea Illu tlloI Itn"'Ck Nt­
....-.: of blcb-.p 10 • I)'ItaD
01 1lllliW)' ,.... ..,....... 1..­
Ibl ordiJaary bJ(b....,. .",_
of Lbl Il&liotl. II 10 IIOthlllf of
tlHl 1011,~ Brlr. Oen. Philip B.
Pllmin&' oald In ...tollnt "",t.o.
ment. "The UI'IUFo ",t.work
II Ilmpl,. UIo.t )IN'1. llr tho Da­

Ucln'l h1cb~ ')'Itllll ..bleb
t.!uI Wor Depo.nllllrlt bN d""
au.d .. _ ImPClI,ut till'
IIIIllitary Impro_Il'-.

"Staeo P.,I Hutor, hIP.
~ nn.u.c Uld IlI&br.t.o_
1Ia.... had to boo~ nr.
talJod. Willl .. 1_ wM.llII ...
-uo- l.be hWio a-b U·
mfaIItnUoa, tItrIoqIl Qkb Illi

PodonI Worb=""'_em Ito roclenJ. aid ......,.,....
Il'"'lII.o 10 _"tnt n pro.
'tldlll( ........ .-II irI .... of
mlUtary, _ ..oJ or .artImo III.
dllltrial OClIIClntI'lUllrl, and 011
..mod,....,. .mIl_I dlllcllllCMo
bllho otrat.oeIo llIt1l"OC1L

~"'....... Ifollflll 01 u.._
ro&lb 10 0IllJ' abnt tIIno mila.
no- UIat do _ 1_ po.n 01
tho primary or d"" ~
'"- eI tho Ma&oo .. _bidlu..,. _1_'.. __ Wllf
....1Iy I'M 'rr- flDIdo
.......nUaWO 1:Iy tIM 001_
mp....,. Ad. eI I.... on­
tIIU VI • put 01 tbt Ita&I~
to.I '"'" bncod rr- .....
fodenJ aid tneb. aDOpt UIat
tho 001'vmu1l1 ..... Ta PI!'
cellt of tho _ 11lItoad ot tho
cuwma:I"J' &0 pl. ouLM

I. IN2. In odd,Oon 10 tho IlU 1Oi....
_~ 52 ot'- pl"Ojoe'-.lICllulld
10 _ t9..318.ooo, ..... beeIl eertilod
for~ b)' "'ecl~ IUthori·
aciooo.

I. In'tn1 _~ .1 c1," S~
...~ WI ..... lila •
~L1,., dllOt 10 -.Jjitory ..... Ind
""u.li... III del_ _bliohmeatl
-1I&1n« 1oeI..,. doJup 10 bi,b...,..,
Wllh .lnte. collll.... on lII,re II •
1t1"01I1 r-ibilit,. ot "".;n, lOme of
O"r ....d. elooecl 11111_ ~plltlm."11

••" bo obt.lned. It 10 C!IIti",.ted th.t
• mhllmum I>f .n ouldiliOlll1 100
equlpmenl 0l'"rlt.o.. and 200 l,bore..
.nil be ~"ired to m.I"IoI" our I"O&dI
c\1l.inr tb. eomi"", wl"ler

The .......,. F'edere.! war -.are
"'lfIILotiolll ~Loti... tel hip..,. _.
ItNClioa oad lUinC....neo loa.... 1110
odded _ I ti ""'- _ ..I 01
"it'-! wort. &ad ...,. th........
D'lr _..,... -"i ....
h ""'" poooible 10 keep 'lip wilb LIoo
...,. "rTeY, _ ioo., and •••
I.......... po ....'_. M ,. pl"O}odlIare
..~"ned and I" __ "D_
lrelned ...p~ .... Ioei", toMd few
..,.. thot Ibt)' 0'0II1<1 ordinariI,. _
be ..l,ned 10.

The follo.. illl\' lIJt1Jreo India," the
_kHIIlI'''' 0' o"r IlOl'IOIu'el aitUition,

'UN' '.'< ll... _1CIl
0 -

:-..:0...._....:- .:.--_ ..-
~ -=0=. 111 - m---- ': "= ..-.• •_ _ ue ....

~=----
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California Is Striding Ahead
the Conservation of Rubber

By JAMES M. CARTER, Dir~ctor of Motor Vehicks "nd Chairman,
State Hi9hw• .,. Traffic Advisory Committee

CALI,-QRN1A lou pIa,.J. .. J.cI­
.. put. .. 1M N"atiool_Yide d_
~ '" : .£";tal ..... , ......

1*'at.iR~ f.- tb& Ii.- Ott
_ ......,. .. ""'lIer _JIPtT ... ea' ..
by Ioaolililifll ill tIM! o.;..c.
R-_It _ll1rad.y ia..,iouftM

wHa \.he .... -.nod, ..... Calitonoia
lIi1ba,y TTa/lle. Ad.....,. e-.it_
to the War~I .... ..-.,..
11;..1 by the ~.,. of "'... &ad
the otr.ee ..r l)ef_ ,.,.,..,.porutioa
• tbe 1olrica1 -..1lnaLl ap>ey
lhroull'b .1okh Ihi. won: to be,-

With the ..J0I""'" or Ihe X.Ii",,_
'lride o:o.........tion 1'l'Olfram by Ibe
ODT, 1M 1I1rhwq Tram. Advioo'7
e-..;u*" III lbe War D.:partmenl
..... delf«'ll<'d .. Lh..... lion.l ~cy.
The ....., s..~ _111;11-. ot
_h.,h 1M ClIliforn;' g>'OUp iI ......
""'... ,iY" tlIa.-p of ,"" J>I"Op:1'&II> in'''''i• .-ped.i.., flt.teL To 1oeaI~

54,000 (omlllllllitic.
Require Moto, T,.nlport

11_ the" 601,000 _ ......
tieo i. 11M_1l1'1."_peNd
..;tII -M,(llIlI 10 ytuS a,.., de­
pN<I ftIW'tIT.PM' -.or In-.
port, --....... 10 U.a 1m edi­
tiooo tI ''If_ Tnet .-..1.1'"_ .........11 J by lite
lht... T.-lI 0-..1_ .r lhe
Aat-W.. X...fat'tVtft A-.
~I_.

11Id...... i" tM iaf__
.. 00. fael 0.&1 or 1n ..... r_
1Ori. ill Midlipa. IIoe.~
plant IItili_ Inet tnuporta­
lioa 10 lilaU~I 01 M ~ tol!tll
01 ~-.i•• ~i.hl.ud I! pe1"
.....t of outeoiD. I....i.ht..

I. CalifoniB .. ;t~ 5,533_.
.""ilits, 1.8'8 ot I~~III. or S3.8
r- ~ol ..., ...,,.,.0<1 onl,. ~,.......

u.... •. C:AIlTI.It

WIlT ooa OOtJJJRY JruBT
un C&U AJfD TItZa
TODAY_f _., 10 lJpiaJ

t.I.uia:I ••b .. cIepnId ..
e-n .. pi. ~ -k. I _ pUlic
~ _........

MDT J.uro y....- .,
'"'" 10 tlr-. e-n1Io4a,.. t will be t,

AUGUIT. 1iU--f .." .r
"'or)' 10 w.. will be ..... 0Il1;
Jl"1llic U'aDlport.o.UoD will be
nllilabl. ~ 0DI:7 t Ollt of 10
~ wh.1l th.1r can fi...
~

It'.., ,'.......-C_.........
.~

1M it n.-- 10 !lot
pN1lk, _ 'I 1 -.i11l!l'lO
...... _ .p .. ""*"7 - ' _.
• ...itT aDd ......ioIlre&en ......l 10
hudk"""""l0.1 put!

ne WI1_ .. ....-d ..... 01
lIN! Cali",",. _i1..~ o..'eo,_
01:1001. 8en'l the -.iu• ...,Cha.... II. 1 11. 8...... ffirllWIIY
E....l_: I.".,. l"I.tTr«t, .....i •
l>f lbe Callfornw lli.:b..,.- e--"
......nd E. ~lIIood CaUl, Chjo,f l>f
lbe Calilornlt. lIi..h...,. r.~.

To r..,lhlal. lhe ""lIlllliltee ...
~rryi... out til, p m. t""hnl~l_iol."t.~ 01 tl'Dm lbo J)e..
"arlme"l1 ot !'ublioa Worn .od }fOlor
Vthl.t... J. W. "in...,.. T...m. o"d
s.r,ly 1':lIl!"ineer or the Diy;';"" 0'
lIi~h"IT" .....ppoiOlud EK""I1,,,
s.....l• ..,. ond Arthur R W.lIII"~•
!'ubi;" R~loliono Coun..1 of LIIe &
~I"\menl or 1I0t0. 'fe~io:'" ...
point«l 01-'0. 0' IJl.Io lioM..
rn.triei 1':,"r;.-... • t the Hip_,.

57 Pc, eellt of All e'f
Mik.!e I, FOf BUJint:ss
s-. 1a_'Oll f""ll .....­
~ 1M _ 01 uu-ol>ileo
.........1oeoI • 1M 1101 __
01 AIlI' 'bIle I"Vta aDd Fi.·"--c... ..... rOlF _riotly
...i I.~ • ..."..,... Sj
11ft" _I 'OIF ell BUIlL A_
...bU. tripe t... __1,. _
~1I1 10 T7 pot" _I aaoItripe
ror ~Ii_l ud _llIl _
.... ci...... 2.'r-_L

So.e otMr i"l_iar 'ieU
io _tio....il~ ulO..,1>iIe
_ .... !.II.I !.II. old_ een
h....e • ~ II"l'MIItaee ot 1>~

..-i1J' dri ..iq .Ddeoame""ial
I...nl_ I~e hllh..1 mile-
&let ..~i1e ,..e..... mate the
_I I";po..

[T.... )



T,......... 060 It ~••~ ~Ioool_ .. ""._" -..__ ~. _ __ ..... _·10 ;~ ,_ H ••,

, ""-" __ ;. _ 1,_ Tlo;"j .- ~_ _ _ "".~_

..__ ... _ _ _ .. IH _ _ _. __ _ IN•• _ ... _~•

........ _._ __ __ __••_ ."",_.1.. _ •• _

Di,~ ._ ...-I ~U' _
ta.... 10 _ in thoir _peeti~.......
...... k;"tl1llV pooU'Ol i~ .nd
.......ina ..... daif:naltd M -'i.....
..... in t.Iorir •..-. iii"'""~
-.. ......t~ weN MUOWed 10
make ra""'J'O ..... ti« M_ ttdlm.J
-.ina_,

oo rrra: OLI~
".. ill..., adopted .. iu ob-

jtdi u.. -..nl;o., or ...ita! .....
tn. port.Ol b" u.. p~lioa of
all rt1b ~ t ...._rt.t.ion f..iIi.
tW in _lind tho BUiaUB uae
nf ~'Iinn r..ilitiea. The
~ p""'P'*d In taM')' (MIl .... iI
JII"tlll'1Im ~:

1. a,.tnlalic~ of IWA,
otI\ct, IIl.h_trW and ecbool
bnlln.

2. P1a.DDtd llrichborbood·by....irb.
borhnod J!'OlIp rldlDf to .nd
t....... "0..... olll-. bldllll.......
• nd lCbooll baNd on commOll
de.U...llo....

!. Rerubt.lon of "net .114 hI..h.
....1 tnJIlc to make poIIlble
more Al. and ,md,nl UM of
",blelM.

f. 8e<:orilll" complilnee with_peed
reffUlatiou u p~poeed b1 the
P..ld.nt and Q.o"'l'1IOr IUId
~ter by the lhlbber Admlnl•.
IRtor.

Mufts to Sue Rubber
Sunestec:l by JeHen

Itllbbw Director William ..
.,,~.... Ilu liked all "Wli*'"
pen 10 cany • rptCial --ee
011 tire co~ .... fre.
, ....ll.7 .. poMibh- from 0cto­
ber 51.11 uti!~ I\&rt of MatioB­
wiQe ruoJiIM n.tionb!& .bout
Monmber 22d..

JefJ.... olfond • JllI'P"«!
ten tor • 0... or two col......
btl:< ....... taid. be btlped <&eb idi­
tol' W01lId conoider the requert
.. ". I*"OII&1.ppeoJ rl'Oll' ...."
Tbe~tut:

A m..-p 10 .VCl)' drl..lI':
YOll rubber ...... belp

wiD tbe if you will do
th-. tbiDp:

I-Orin ollly ..bill .t.olol...
ly_.....,-.

I-Keep lIlIder lbirty.lIvl
mil. per hour.

3-Keep your lirfw properly
lnlla~.

'-H.... them illlp""ud reg_
ularl,y.

5-aban you.r e .. r with
olh....

-WILLIAM M. JEFFERS

5. ballu·.... indi'l'idll&le, ,"",po
...... IIp'lc* to _ 1U11 o.ddi.
liolll1 metJtoU to I .. rital.
..... tlaupol1ado..

Th""'lllout. it "'" "'"' I~ poI.;..y
of I"" .......itt... to "'""'" wilb the
eilJ" ..t.i.iiua",", uti "r In_
ponation _itae. .,.;Uoi.. Illeir
,.."npll....1 j ....liel_ lI. III ..t.
........,. uti .Iimolluift ..~i.y_

The "'""'" ball ..- forward
_bly uti d'~~. Wa.. In...
portalion ..-fIOi,~ Ind odBiaiolra­
lOr:I ....ft '-n apPOinled in ....,
Calitorn" .i.,.. .ilh a popula'ion Oft('

10,000 .nd in • numbrr "';Ib • POP'"
1I.Iinn OOntn'1oe1 I... Tb_~
.... all air"""" ...., •_ ....11on
PI"Olr"I" in kooep,lIfl' wi.... Itlf'lr Own
Iot1II probI...... bnt boio!od 01' the Ilftl·
enl prinripl.. of lb. onT pI....

_,"~_.lI~)lD>

In Ih. f .... A......I. 1ld.t<lpolitan
and ,be San Pnoneil<o I ..... Ipee"l
eommiu_ .nd OOOJ'dioalOro b....
"""n n....ed to hondle .be <,lilllenll.ntl
iUlridle problMIII of ............ Iion
and maIO lnonlporlatioll peculiar to
Ih_ ""mmunil!eL

Artit·. ""1'1>01"1 il bein/l' ,i".n .11
"r Ih_ Ilre"el<ll by the g'.I. IIIll'h.
.....y "'nome ,\d"boor" COlllmiuee.

n"a.\i.ilLl!' II,., u,e 8'TOII""" prnltlrm
"""{Ttl"lin, it w•• to ~h !lIe ;ndi·(Coo"._ aD _ til

ell/i/orn;.. Highwnys and P..Mir Work.. (N......IH,".Z) [Th,,"]



Highway Culvert Location and Slope
From a Review of California Practice

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

FOREWORD

no;. ~ ....~ 01 ..._ 01. _1<01 .....,.. f_ " '0"" _ooJ lo f , ....... ,. 01. .... c;..I"_1o 0;._ of
"""_'" ... " _._ ' of do f ••..,j;", AooIo.... I0Io '" Eo.,_, L. n-. Eop-. __ ,
oaol .... ...nun, r...........100 ..., ...u- ol .. ~Io<.. 10 "'.,." •••Ioor 01 Ca"'..... H ,. PoWio ...~ _;".___ ..w.,

5., ~",••b" n'.......' ......<1...... (:.1;1.<••• C.l..... P.., ....,~ 000_""..... e-....... c..I.... __
.. Calif.... HIalo ...no --.. _010_ .. Iolo "_._ of ,.1.,., ,...<1_ .. ;.~ .-- ,.raJ T~ ....._ ... __,_boo!'N
_ ,<II .---1",_ 1_,01 ..4 _ , _ ..4. do.., low ,_ "~io<"'" ""......... _ ..001.
fw _ T100 1 ' 10 ,4 01 ~_. fw -tU'" _w ...... "'" _..,j.

M
ODER.~ traffI<l dern.o.ndll .ud
d•."".dopIlM!llt of carth.Dlovillg
equipmwt juuUl.. our in·

el'MJingly highee "Andard. [.r alig".
m«ut and gnlde. III COI~uen ....
outo I~rougl> .idgwo are deeper and
ombank,u,,"to .,,'er 01.1''--;'-'''' are
bigber_ Further, higber embank·
m."t. illerea6e the b"rde" 0" eul""ru
110 tbAI .Irouger and mo.... uJI"IIlI,ve
"""duil _tio"" are ""'llli~.

1'0 o!rlel the """,binatiott ot greatn
le,,~h and bilhe. "nil _I, ""err
upedient _ma to> have been tried.
Tbe eom.miltoe oIleen-..:l aDd OUldied
ma"y ..... in ",hieh eIpedi...U of
ftrlt-«Jtl ...-01>01111 bad ueritlud
bydrltlli. eMential&. Judpenl.
ralh•• Iha" rule, b1""\ be the dll-
l/:.mlaaut, but ...IM , ral l'1Il..
eb9llld be helpf,,1 in iding 'Iride
llIII of upl'dienu ...hieh olH>uld be ap­
plied onlv in liI"iutilloeltU.

LOCn,o.."a ~........m

To elarif,. the .Iully, ~tio" 1''''''
lite ha. been elaoa,A.d .. mUIIU\lted
in rI(ura a..... Th. RolI_ L__
I..... is the nu 1 !X"ilion for the
eul'ert, ""Ih 110 lin. ~neratly eoin_
.iding ..ith e!>annel \ltd. Wilh (e....
""""plm, ,hi. ;. tho bell IOOlIlioll
hyd ...ulieoolly, e,-en if .Il~"rn.nl bill"
be eurv•.t (rip•• lk), or g.ade liM
broken (PI""," 13b). C<>nduil """I
..lJJ be a oJu,n,um, but alt••nath·...
"'ould n<>1 lH oornpat<>d ...itl,ool .
limati""" lolel ,·ul.ert .....,. Ineluding
heAd "'All., .plllWIYI, d'A,mel d,anllt'l,
"""etlne"t, m.inle""nOOl a,,,1 pro~l.

damall" it n.tur.1 condil\onl .....
.lte......

I" wo .l/~,jit4 lJ.nlo" l.«dl....,
tl,. outl.t Ired, is ••ioet\ .bo~ nat­
ural IIr.do, .ho.Uninr the d~
bet....een .mbankm.nl 1101>& nu.
ll.. IiMIl ,"~ful ror I1Wo1l pipe ...1.
,'er1JI In Jittep eha""...... lbe ......J.oi\
ean ,.roje<!l ."d eamile". from the
ho"k ... lbat 911lfaU ..ill el... lbe toe
ot the .mbt"kme"l alope. };ym lor
utedium...... culorena of PI'" .... bo.a
_000, Ihe lIlO(/iflealion ..... t-o ap­
plied by a1ifrniult the oondnil ..ilh tho
«radrtonr (rrado eonl"""), ... Ib.I
lb. eul...rt ia bullt throorllout 01.
aolid ..rth and ",,'lolla 10 01'••ide of
tho n.lural rhallnel CP'lrve If).

U bMh enlra"ee ond ""llet .......,
..-dI abMe natn...' l[I'tde, tho olill'"'
menl noually Ignorta Ihe ".tural
chaonel, follnwin.. a flTadetour on
lbal oid. of the .....iDe ..b..... hlllh"'ay
gnd. is 10.... Tbia hao J>r.!n d..llI·
""ted. Sid,lIill LOOIJli~,. lor a TOI'
l.«dlimllt conduit is I.'d J"I;I belo..
tl~ ""'d....y 8"",,,t,,,). For th", I.tter,
h.... rd of flood o..rtopl';nll th" rwl.
_,. ebonld 00 in"OIIlig.led, h,
eilhe Ibe ernhankrn'''1 '''UJit
oerv ~ dam ~lld 1JIA,l' ""'lui.... ,pe.-
eial nl1.C1llion. IUell a. ulit ot lrn[1etl'i­
OUI oorrow o. grr",l". OXI,npartlon Or>
the up"tre~m slope .od pro"Wnn f....
d••inage of tho,..,.t or III. pri.....

Sueh • I"".tin" ;nc""","" 1Ull'l to'
...rn. datan"" up.t....m, &ll:lfrad the
be<I 1rith mineral d.hr;' and 1 _
I .tAgn.nl pond after each no...
>leloelion of thio tn'" pr<'!lU""," th.t
Ill_ ehang<'tl .... tolerable. In lOttIe
........ I""•••er, aggradation filled th.
cbann.1 ...pidl:-, ... Ihat .pproaeh
"h""",,10 had to> be maintllinM; but

bMtom loeatinlll would ba•• t..-l
deb";" throt>gh tho Inns lndet'l-
n,lely with liltle maint .,..

AJao. for !"icI~ill ~f;"u, 00"_
doifa ....y be ""bjeeled to unUlual
at.- by lhe """"tine force induced
b)' ....ighl of • ,,"lIlin...mbank_nt.
UlI.balaneM p.-u ll1- ."ch poinlil
bav" .-:1 tot.1 1I.r- of pi"",,.
Th n be R"",idell by adjlllli"ll'
alignment and I"'ad. of Ill. eull'ert
until tho eood"it il ."Irenebell
Ihroughout in finn wate.i.1,

"""Dll'O" ll,1UNM~1<T

Th. J);v<.m. /._1;".. i, Ih. lob·
ltilullou or B normal (0. ll.~dy on)
.1Ig",uelll (0. tb. "~tu.~1 .l<e.... or tb.
"".unel. Fonr BlteJ'na.t;v"" .....
.<ke",h.d III< Ini..1 of ;"'tall.tiona
o","....d in the IIUdy. All """I"i....
tJ,.l the ellBnlle! be poeiti.ely .ba.n~
Q' thaI .",b,mkm.nt t.,.. .-..;ot .....;"n
by flood 00.... Por high ,·e!o.il,.
AQ"', U,i. """'''" re''e\m.",t Df nrlh
~lopoll .nd ca....fur d....I"' of hN<!_
.....11a al\d end_II&.

A. • ~ne...1 rule, r100d _tera
~hould be oonduolod under thII high.
.....y It ftm 0Jlr.,nwtit1, .. for .1_
lernatiY. (.l, miDimioing ....". or
eml>o.nk_nl alld ........1''''''''t ol de­
brio. If lIMo ~IYert cndieut ..m be
Jttep Or if f ..... drop ia planned .t
oUlfall, then alte..... ti... (e) lila,. be
j""tiAod, bot ,,",-ima"'" obould inclode
.""u.1 ....t "f m.intainiD¥ ehannel
""d embank"enl loe abon the eul·
wn entt."... MI.mal". (b) .. a
_pro",;.. tlt.1 ean be jUltil\ai only
"-he,, Ioeal f<,lnd;lio". limil .honnel
eballi"" al bolh end.. Ailemali...

(F"".) (N un) C4Ujo,...14 Highw4'" ""d PI/bIle Wo,.k.!



Culvert Locations Defined

Bottom Location
Culvert located in approximate

line and profile of natural channel.

Modified Bottom Location
Culvert entrance in bottom of nat-

ural channel and outlet projecting
from embankment slope.

Sidehill Location
Culvert entrance and outlet well

above bottom. Wrong : On an un-
stable berm. Right: In trench or
on solid berm.

Top Location
Culvert entrance a,Y1C~ OlitlOt near

roadway grade, well above bottom.

Diversion Location, Normal

Culvert normal to roadway, cli-
verting askewed stream at entrance
or outlet or both.

Diversion Location, Preferred

Small skews eliminated, moderate
skews retained, large skews reduced.

Transverse Relief Location

Culvert located transverse to roacl-
way to intercept gutter flow at regu-
lar intervals.

(a)

Bottoms o f RaV/he

(b) '
Entrance

u~let

eOf/o~o
f Ravine

cl _Bmad~ca~.Gcarl~

Y ~

Wronq ~ Righ+

Bottom of Ravine

~~ _Boadncay~brad~

r,

Bottom of Ravine

Outlet

~y ~~~ ~'

a b c d

~► —.~
Entrance

~f~ o~ti~t
~~

^_J'
Entrance

~9~
o~ti~t

- - oad~-

Cut Slope
~ i ~ i

Figure 12

(d) will usually be a Sidehall Loca-
tion aizcl should be studied as such.
Rarely, in a U-shaped valley, this
alignment will resemble a Bottom Lo-
cation, with the advantage of dry
trench or structure excavation, but
with all the disadvantages of alterna-
tives (a) and (c) combined.

REDUCTION OF S%EW

One point should be emphasized as
a general criticism of alignment in
Diversion Location. Reduction of
skew should be considerate of extra
cost of skew construction aid of chan-
nel change and maintenance. At one
extreme, consider a box culvert 100
feet long on a 3 degree skew. Extra
cost of framing the skew structure
would probably exceed the alternative
channel adjustment (about 5 feet)
for a normal alignment. At the other
extreme, suppose the chamiel skew
was 45 degrees, a normal culvert
would appear to save 41 feet of con-
duit by adding 100 feet of channel
work. But an 8 degree skew culvert
would have saved 40 feet of conduit
by adding only 86 feet of channel.
Hence, as a general rule, small

skews should be eliminated, moderate
skews retained and large skews re-
duced—the limits being determinable
for each site by cost comparison. Ac-
cordingly, the second illustration of
Diversion Location (Figure. 12 f) in-
dicates the preferred locations.

SLOPS GENERALLY

In the September installment, it
was recommended that culverts be
designed to carry a 10-year flood
without static head (on crown at en-
trance) and that balanced design of
culvert and appurtenances be based
on the 100-year flood. Either of these
rules may (for some particular site)
determine size of culvert or its gradi-
ent. Generally, however, the first
rule will determine only a minimum
waterway area and the second will
yield balanced combinations of area,
gradient ai7c1 conduit texture for cost
comparison.

Since gradient assumes its greatest
importance when considering the rule
fora 100-year flood, we have defined
critical slope as the gradient which
will just carry the 100-year flood with
a full waterway.

CHARTS PRESENTED FOR COMPUTATIONS

Chart C (Figure 15) has been pre-
pared to show the relationship be-
tween full capacity and critical slope
for cLilverts of concrete or corrugated

California Highways and Public Works ~Novenzber 1942) QFive~
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metal. 1'he ...,Ialiorudlil>" "'."" d••
•i,~l from pllhliAAN:! (I) (2)' dia·
clla.ge fo.mula••"d de""nd upon
.iu, sha"" and lexlUre of Il,e con·
dnit, but not ita lengUJ, Po. ei..,ula.
...elio"", t.ba alope ia obUlined in on.
•"'1' ,..itb the i""pl.th (eomp"toti'ffi
line d....WTJ nn nomograph, or repre·
..ntN:! by a ot.aigM ooge) i"tereel'l.
ing t.he lOO-Ye1lr llood on t.he dis·
.huge """Ie and the diamet.er o.:.le
oo:rre!ponding t.o th. pipe materi.l.
For !ton..,i",,,l.r oeolio... (box or
arcllj of ea.._in_plae. eone",w, Ihe...
are I"'" .I.po, the /ir.t ilIoplelh i"t..·
('"'l'ting perimeter and aI'HO ""al.. to
obtain" lUminll point Oil Ihe diam­
ele. """Ie, whellee a llee(ln<! ilIoplctlt
th1"(l\t~ll il,e di""harge obtai". the
eritieal $lope.

llefo.., appl)'ing !I,i. clint, a mini­
",,,m ""J\duit _tion obo\tld be deter.
minM from the lO-yOR. 00001 crite-

•N."'..... '.........'h.... ..,r" '" """,,.
~y It...,.,., ••••' ,IlF••"to...

.ion, ,..,memf><,rilll!" lluot the 11}..)·..r
Hood io OIlly 55 to (;5 per e.."t of the
100-YORr tlood, Cloftrt I) (Flgurs16)
!\"ivea Ihis di...,.,tly for hi,..ular eon·
,l"i1o aud a ..ri... of tiupletho rotated
through the lO')'ear flood Oll the dio­
charge ""01" ...ill iii"....riea of
equi,'ale"l ,..",Iaogular box .limen.
.ions.

Tho folJowiJ\g example ill""t,.,.""
Il,e tW: o( the .~a.t.. SUI1_ for ..
e.r",in culvert oit" th.t ,.." ha,'" eo­
t.im.ted the l()()..yoar /lood al 25(1 and
t~e IO-yeor Oood U 145 ..,.."nd_f....l.
Prom Ohrt D (Q=145) th. le,..t
diam.ter for a .i ..."I•• _ion ia 60
i"ehc.. For this 111'8\ eriteMon, il i.
p.""umed that. Ihere ,..ill b. uo boclr_
...ater in the barrel; Iten.e, ca."""ity
il governed hy aue and lhape of en·
lrance, regardlOll of dope a>ld t.e:J(_

1\Il" or Ib, .onduit, ~'rom Chart C,
(Q-2~>O) the criti.al olope is 0.71

per cent fo. a SpUll (eentrifugolly_
cast r.inloreed.eoner<!w) pipe, Or
0.95 per eenl for a ..ot (,..,i"fo.e",l_
concreto) pipe, 0' $,85 per cent for
a (eo••ugated) met.l pipe. t'or the
....ood criterion, slop6 and IUlure
of condui~ _uml imponallce.

If a"y of th_ pi!"," i. oeleetN:!
t."tati"el)· and l.id on iw eritieal
,lope, Ih. depth of ltnd...at•• pooi
abo". 0"'''''' o( cuh'ert "'ilI jW!t "'1".1
the ."tre".., head. II laid on a
flaller ;:rad;ol1t 11,. bead",ater otage
will be inereaoed; if on a ol.<eper
gradient. tIl. headwaler atag. ",ill
Qut be all'ected, bU11h. pipe will How
only part tull, with ,""lodty illc,o••­
inp: lowards the outlet

['arlieularly, for a culvert 200 f...,1
long, if the ",elal cuh'ert were laid
on a 0.% I""" eenl gradient in.lead of
th. critical 3.85 per eent, backwater
otage would be ille"""...l by 5,8
[_200(_0385-.0095)] reel On Iho
other ho"d, if a eaat pi"" wu laid Oil

(sa] (N"".~IH."'n Ctllijornia Hltlihrvtl)'~ and Public Work,



~'.~.. 11_ In d h••.;n.· ""w."".'" 'u.bwl.n•••nO
..OW" 'w"" ...J.."~. .. ~'u..d .i..,..Il••• 1 _ " •. ("'.N."," C...h.'·M••·..·...,

• ~.o:. I"" ..,,, gn"l. I"•.-J of iu
uili<al 0,% per """I, )l'lle 'OI'l>UItI
1Io.. ""I,. h.ll.lull n ou,}", ..ilh •
v.I""II,. of ~,5 It<>! per _MI.

U,,,all.,- the "lIlv"'" oJOI'" ..ill be
de"r",ln.d .ppros:i.....I.I,. 1>,. til"
gr'l(lIent of Ih" "";alp,,. d •."p~l, in
....1';." e..e I'hart C ..ill l",li".le lhe
I,..", of eonduil ..bieh "ill JlI'"" \),.
100_)·... Aood "'ull 1....\ b••k....le.
a"d 01 minim"'" ou\f.n "cl""lIy
1'0' thil us",pl•.• boo ""I"en ...mld
,,",n'. on .10,- or o,~ 10 0.8 per eenl,
...ol. pip" on .IOlltll of 0,8 10 1.2 per
"""I .",\ a ",et.1 pil~ fM ,10"" of
3.1 I" 4,3 pe. """t Th_ nngeo
(lIh,."ath·. onl"1 do not ......... u·
t ••m~l,. 1I0t. ".ry '1""1>. o. ",ter·
"'tilial. (1.2 to :U pe. unl) .Iop".,

"""n"T1o>' TO "sv .,.ol'~

Il_~... th• ..., ... upe;lieo.u
....ilabl. I'or very flat .101"'" lhe...,
.... 1_ .11.nl.llv..........ilh•• """'p"le
tb" "'""Jr..... l". s,.ge .t ."l.."rt ....
Inn.. a",1 ,I...ikll 1'l'<Iteetlon th• ...,,"".
or ...1«, a larger openinlf If Ibe nat.
ur.l .101''' ",•• 0.3 pe' eenl. Ch.rt C
...ill oho,," ,h.t • 6 J 4 boo ""h.rt
...""Id .." ... 0,6 fOOl- or hack"''''''r,
whieh "'mid be a",ided b,. ".ing Oil
8 " 4 bo:s.

~'.......ry ..-p .b."".ls Ihcn ..-ill
be '10 baork "'r, bu\ \),e prebleh' ..
10 a,...kI • ..,.;on fl'<lm hi~b nl<leitJ of
oUlfal1. Then are 4 a!l"niall"", (I)
TlI.. "'''ltiple oul\"ert; (2) .h u_
le",led ""II'ert diaeb.ryi"l!' at bifh
""loci')" ,"'cll bt?-<m<t I<>e of embank.
m,,"t; (3) • 1'l'<Ijecti"l' wherl ..ilb
r...., fall .1 ....'Iet; and (4) • hroken.
~rad. flo.. Ii"", 1'0' an,. or th....,
th" I'<IUghn_ of the tnetal o,,]Ye'" io
a di"i".1 ad'''Pta~.

The Ilrsl tlr._ .Ite.".t i,... are """,.
lOon praetice and field. nf .l'pliealloD
__ ...11 und""'lood. but the rou.Uo
la ,..ttl.. ,lied. The th"",.,. .. bNt "".
f>lalned' by the p..-lina: ""ampl.,
_"",Ihl' a l~ per ""hi oInpe for the
..o'".al cho'III,,1 If the 6O·i,,,,h hy
200.fool mOlal pipe is laid on Iili" ,u,l,
form .lo!lC. "'OIf.I1..-;1I be half·."d'''''
a' 2~_5 r"", ."', _"t. [f ,l,e II".ado
i. b.......n by la,.in,lho up.lre.Ilm l",lt
Oh a 26 I"'r ",,"I ."d do..·""' .....m hal'
on • I 1"'< ce," ~...,ji",,!.. th"" o11lr.1I
..ill br Inll·""'lioh at 12.8 feel per
......,..,00 TrM, ""Iodty "ill be bl(b
(30+ f....t per -,mil in Ih. up­
.1...... '" hair, bllt ,hi. dl.~of mueh
or Il,. ,,".... enc",,' in ;ho_l f,ie­
lio>'. '!'he "".- kinet;" 01''''1'· .1
gra"e bred i. I"", in lu.-l:>ul"""" ""m,
nlon to ou,I<I"h U[NIhoH>U' 0' "'ClI",l

@ .
•

_t""', u. ...... al.,..., Ibis 1_ "'ill
OIlCU. in. ~Jd","lic jUlrlp.

.·or the inlermediale .ahl(•. "'odlll_
~lioua of .ither melal piP<' or bo>:

(Se.... ]
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culvert ..... Jlrtlcli",,1. For 1.he ..etal
pip", the baekw.t.r ~tage ""n b$ 1lOftl·
PUIM. and l,ud,...II, d..iped .....
...1'<I'orly, O•• 1.~r P;I~ ~,. be
8J)eOifi<d. The box (or "T'Ch) culyert
e... "" "'Ill!benl!d. o. ita gr",le brokell,
.... ito i..vert .topped, or high yoloe;ty
antieilJ'lted It oull~ For the u_
.",pl•• lf n.tll ..I.lo~", 1.5 per eent,
(I) • &O-indl IDWlI "ulnrl would
.....1. 4.7 r~t of bacl<wate.; o. (2)
• 72.;n<:l> mel.l c..lnl1. ...,.,ld jll.1
.limi"al. \I.aelwa,,.,.; .... (3) • 6.~_

r""" oox <"hoert .....Id be pr(n"ided
,,-jlh outler. pl'tllcetiorl d"'~ed to)!"
.1\1"001 ".1""'1,. of 17.7 feet pu .....
ond; or (4) the bo:l .ul'~t ""uld be
Lowl ..., .''''e'.·..in gradiMUO of 2.4 Joel'
.....,t ."d 0.6 pe' ~t, 1,1')1<..... t mid·
point; oc (5) tbe box ~\Ih·u1. fO\Ild
~ l.id on it" ocitiea1 .lope (0.6 I'""
.....n ";111 invoM .tepllt'd do...n 0.9
foot U Noh thi..u point: oc (6) the
inner .".,..... COl" • J'roP<'r portioo

thu....f) of lh. box o\llvon 00\11<1 be
built ...,\lgb 0' (7) 100 f~ of ....
RC pip" .\ 0.95 per cenl rcadit1l1
.....Id boo follooved by 40 h.t ot metal
pipe .t 3.85 pec tenl. ""'in" aom.
a .....'ioIl.

"""I:llIIlO"T.~ CI;I.'''''

AIl.......II.f* (II) .nd (6) ba," J:,o"n
eombin",1 In .n uP<'rimen1.l.1 h
,,1h"Ul IF;"",. 17.....) .1 M ~

C1't'<!k (1.Men.!j6.A). II..... the
nat",a1 eh"nel alope .... 3.8 per
!!'e"I; (;O.foot .to.pI with 0.9 r_ rite..
.!'<luOl><! tl,••Weeti... gradien' 00 lb.
.t"" to 2.0 p., ""nL The 11..-..1 ....
Ih. 1I""d••d 73''''I.-ft••, ..b b)' m
r_ toni nnd.... 6O-toot eml;oo"k_
""",I. lu j",ert ".'" ro1ll!"hOI'ed In •
herri~_bou. ptIl1ern by 1'....;,'1 2 s
6'~ down in f-" <o,,~..t., 1'ho .....n.
belo"·lprilllti.'l! ....... au ....1 by".ilin,
~I.bo 10 lhe rol1lllo.

80,·...1 OIh.. typ'" we"" .\In__ted
10 !.be eomJt,itt... bllt ,ti"I'J'1'Oved be­
nlll.. oJ bual'tl of bl<.>exin. by drUI.
On., ...hieb "'OtI1d boo "ery ooo"omioal
for.",,"," 1•• on • lltep 0101"'. I'M>-
"ided I no 1 ..,trante W..lorw.y.
eonl•••tin« '" onee 10 in........ vel",,_
ity .nd rrietion. Ih." eIpandilil
,,,.r "nll'l 10 '"flIoin 10..-«loeity oul­
'.11. Olh... p.....id. bdIea Ot .....i ....
.,. (or ~o.lI,,1 ..b","" Ind dl"OJll.

The hau...l of .itt de~il in .,,1_
"orl' I.ill on flu l!"t.dieull ;1 ...ll
known. To ""oid s"eh d.~il. ..,I.
veri .101''' muot ."ure • velocity
th1'Ourhoot ill b.,c.1 l!'...~r ,b.n
the .oIi\ll!' v.l""il)- of the Il.8m
not only .t /100<1 Itu~. bUI .t "II
II.jrf!O ol1'OHy /low rOt lIO.lle .il...
thia prine.iple ...HI ....'r.Ht I"yi"g
eul••ru on gndi.lll' .-o,,,.wb.t
" ..p." lb"...rili••1. ThO. i.o p"r_
ti.ol..ly .pplle.bl. to 110••nh·.ct ••
but I"ro.i.nlly hilh velocity .t low



~Iag. mer be ,einO<! by 'hl'i"H Ih.
illY.rl lib e broad. flat V.

Summerwnl ile flodi"gs, Ih. tl(I,..
mitt... """"I,,,,,o,,d. ~".rall)· thel,

(1) OlIlverta be I_ted to lit nat·
aral ehann.1I In Ibe end rrade, fol·
lowl", modenU ellt'fttlll"e ..nd
~dQ In rrade ill 10 far u pradi...!.

(2) 701'~ boltom or lid..
bill loceuo... eu.l""rta lho"ld be l1li­
i«nched ill Ann material beyond
probable plane of rapture. At IIlCh
loc:ationl. thl oullel lite lbould hi
10 oelected tbet protection ac&lllll.
ICOIlI" will hi practitlll.

(3) 70r ell,. but Ibe bottom 1"""
Unn. economy In 8m -* mlllt be
JUltiflod b,. a Ibowl1l( of adequae,.
for ell oontinpnci. and of toleubll
mall1Unanot eharr_.

(') TTauvene relief loceliolll On
10", rrad_ Ihould be 1pec/f1td at
iIlternllnDt l:l:ooO<li",300 rtet.

(I) 70r a dJvemoll location ill a
Ike.. channel, ealver1 lIItn.noo
lhould Inleroept Iht no.. BI direcll,.
Be p....t\cal. :EcoDOlll,.....m lie ill
total ellmlnaUnn of omaU Ike_.
retention of moden.te Ikewe and r ..
duellon of lar(e lke_ll nb,iect
to )lIr1IIlaibilil,. of .bennel .~
at onl1lt.

(8) Alone ".p in helenel", d..
ei«n for tbelDO.,...... flood, tile I"",,·
tor Or d_!tner Ibould lllec:t a com·
binatlon of OOlldllit and rradient thaI
will cMT7 thet flood with fnllllCtlon
to (or .......1,. to) the onll.t. 10 Be
to oontrol the "loclt,. of .mUM!.

(7) The mdlent Illecltd Ihould
unno culvert veloclt,. 1Il.ne1 to or
rr-1eI' than .nli", velocit,. of the
IUIIBIIl at all 'ta«M: of roily fto...

(I) Orad..breal<f, ettpped lnvertl
and ertlflclell'Olllhentnr me,. pertic­
ipate in the lllec:tIoo, but bAllha,
weiJ"l Brld OOI1tn.c:ted. ....110"" Ibonld
be .....ided for ell .urt""" run...tt.
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1M pt.. HI•• " , .
_,./ Sa.,.... eM" H '
oJ.." ,.. __ allo.. 100'_
... 1Jt" c.oo" ./ .., ...... _ '100...,. d.,.' ' ,.. _, .
,I.".

....~. __ ",...06 I. 'ftl ...
P_.l " .._. 0/ _ f ••.-..,", Tioo
~_., _.<Mr........."Iorod..".
_ ...., .... J_ 'P. Gooad. "'..__.

Bids and Awards

for October, 1942

War Depletes

Personnel of

Division of Highways

It ...ill be noted from the fOri!80lnr
Ibot tbe ~I peroI!n'oge of d~po...
10'" are In Ihe engineering aIId
....intenan... ""noM.l .Loaifle.otio....
It ";11.100 be nofed Ih.l the number
of ~mplo)·""" ""';f!I.ina 10 __pi Om·
ployment doe...he... t. B'l"C"11Or 1hM>.
1"- 1...In; 10 ttl",r the military
...viee.

In p.....liaelIy allIin... of work. our
peraoonel ....,r Ibid Olher .mploy.......t
at ;""....-1 IIBJ' ."d ;n lOme .­
the _ill' of ill.....inll" ..rui.... 10
"",..... in.......ed <lOOt of liring haa
~tiutlr me(l~ it 11_..,. for the
employee 10 Ie' lhe Divioio" of
llirh....).... ii, rs1 oth~r ....... e",·
ploy_ be...~ 10 enlo. doro....
""'rk ...j,h the bope thaI tho)' would
be de1erftd trooo the d rt,

1n the poll it h"" " the p....u..
of lb. Diyio;"n of 1l~1o~'01' 10 ....­
plor ""ll~ OIl~i"""rjl111 ot'ldel,1&, dur.
inc tho h~ovy Su,,,,,,,,. _ll'Uelion
period, t<> uoilt ill OJIlfin«rl"lf -orlt.
T"- lIudenu !Ian """" .air""" to
",,~b <1u1.l.. u ~.h.i",n... aud rodmon
OJ, I"rver work, Ioed eb""ke.. ""d
...~i~hmol\ on eurbel"ll pl'Oj""to., aod
.. olIIoe .......nlA, It i' .,.p«tOd
th.t, prior to tho Sun''''.r of 1!I43.
"'0It 61" t""," youllg men ...ill be ."
the mililAry ......·i"" and t!lat it ... itt
bo _ry tor the S,... 10 look 01,.._
...be.... f~. o",;noeri"ll ""';ote"la. TI..·
Depart",c,,' " nO'" lookinc for qUlli.
fled "'om.n 10 pl_ in oome of tli...
politio....

Employ_ ...110 !Ia"e ","'eined ;n
tbe State'l ""'i"" dHci"g thio.....,...
g...q are 10 be ""'nIlH~ded rm: t""i.
_ientiou••"d",vor 10 keep tho
Wl)rk roll'n~. n ., w' ell kI...... that
u.- mon on,1 ~, ...\"O" ..ill ";1lingly
....nlln".. tloei. long hours ot work and
do "·.r,YIbing ill tbiM. 1>",...,r to l...ul"O
tlou hlll"h ....)"B,. ...bifoll "" ;ml>or-
to,,1 10 lhe war Jl<tl&tAm, ill be eon·
etrueled and ";11 be ma.i"t.il1od.

The Ilivwnn of Water Roeoul't!el
aIId Divioi<>n of Arcl.;teetul"O ~.,..

...nlrib"t"" 01... 10 tb• .......n fo......
Tho following lliviaion of nigh.

wOJ'll omplor_ are no'" In ,'''' mili·
tel")' ... r"iee:

(N..... )
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New Watsonville-Rob Roy Route
TllH llUl of three """1_ on

the W.t.on..iIl•• ltob lwy Ju,*
tion proj.... in San.. CI'\II

County '""" """,pl.1.td durin. the
middle nr IaA month and the new
high_,. ... op"ofld 10 lJ'aftIc 011
Soturdar IIIOming, October 17lh.

S...ing more than tWO mil.... In
t..,~ dina".... bet~" Wataaoyille
and Rob RoT Jo...tion, lb. Pf'O~ i.
of ilDpol1.lU>'" to tho l'a,iaro Vall.,..
h _maU,. .nil run 10 San'" ena.

On 0-"""".2, 1!Wl, !he Rrat t(lD.

IJ'aet, ..uing tor tho (nidi". of 6.2
milos (...'" the oortbMty md of Mai"
S~ ill Wataao..m. 10 • point 1.6
mit.....nth of ltob Roy JunuM>n and
mmh;ng Ih. upend;'"'''' of $'.!il5,'
481.71 of State and ~·ed...l Aid
runds, .......anI<d.

'"'" -.eood eon,".' ..... __nlod
on (lei""". 20, 1941, and prorid<ld tor
• erualte. nm '- OIl lb. enli", 7.S.
lIIi1e -UOb "lid the ~..adinR 01 1.6
",lis IOUlh of Rob Ito,. Junelion.
Tbil """Iraot. ... for e372,654.98.

On Ju... 12, 1942. Ih third """.
Ind, providing f<)r an annOr «>lIt
Ilirful"ll' fmm \V._nville to Rob

lloy Junetion _ ..... rded and the
tompletion of Ihll job "' • "'* of
"",&12.23 lWId. ~ble the opening
of the na" hi,k_,. 01\ Oolbber 17th.

".. ".-..1 thre.lane birk_,. ..HI
...tin.. t.e...,. tr..me ol!O<lf{t«ion .hieh
the old n:-d .... unlbl. to hindI...
ThI Up' loealion I;"" bet.""n Ih~ old
l"O*d ~I t,", «*II. line. and •..­
.eve,..1 all"lent tidal e""n""I...hleh
had 1I11ed up ..lth alluvial .&lIto IIId
1'1If"'I.lIbio ....It.r In the rorm 0' ptat
land. The l>tlt formation i"Ib_are..
va.t. In depth o! !,,"" 10 10 43 leet

Speo,al roundltioll 1_I.ment 10
oUI'port Ihe ,ul"'rln'~ 101,1 pla...-d
tberf.oQn by tho hlll'h ...'ay lin.....u reo
~u,""'l. TOiIt bori"g. determ;ned Ihe
eb• ....,ter .nd deplh 0' tl,o lltlt ror.
mat;nn a"d 'oundation. It Harki".
lUll' WII¥I"viU. l:!louglul wen Ilalil­
li",:d by oolUltn.>etinll \·erti"al ..,,,I
drain. to p,mnit Ihe _'Il'l or irou""
.....1.1' .. pr•••""....... applied to the
.urtac<l by pl.e;nll Ito fill. Tb_
dra;"o "'en: eOIlIU'U.to:,l by drilll"ll"
weill 20 Ineh... ;n dilJlleler 1hn:llIlI(h
the peat 'ormatio". opat<:od an IS-tOOl
celli... pariliel to elm"r line a"d on

II-ton( ....nl.... al right &IIlrla to """tel'
line.

elM!' ..ate. \flO i"jecled i"to the
...11II1"d removed by a wetion pump.
..bieb earri"d Iwa)· Ibo llilt and oedi_
ment. Tille p"""""" ..... eontinufld
until tho wllor ....n clear, alter which
tho .....11. w.... backfilled willl a clear
grode<1 ..."d. A 3·'oot oand blanket
""'. 1,laceJ over tlle "ntl,.., .NIl 10
provide I drainag<! outlet In>m tho
..nd d....iDJI.

Tho 3~·rnot fill at Harkin. Slough
re'lU;red IJlProIimllely 10,000 O\Iblo
yard. or maltrial and 11 Stl'llve
Slollllb. 84.000 e"bj. ,.&rd. or fill lUI_
terlal ....... pI_I, 35,000 ""bi. ,..rdII
.." which providoo tor ."heiden.. and
dill'l ...m.,,~ or the pttO~ land foun_
dalio".
.~IO III lb. major OOOlrl<!l I....... :

1.2".111.000 ....bk: , .........d ....TO""".
IMIlO II •. rt. of ilO" d"'-"r <blOod

_.no ,... III _bIllootloo .t-,..--
~.ooo 110. rt. of ...-.-104 -.J pi..of ••.- Il1o__
4110_,.... _ •.

110.000 1\10. ....,_ ......
II),OOll.ooo .... , .. _01.

/1.·••4..-'..') Ca{;(orH;a Highways aHd Public Warlu
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Riverside Has New Divided Highway
By A. E. SMITH, Assistant District Construction Engineer

1-, Hun: O<Ijo'nin~ Sllle lI'lfb
.-.J' eon'''''OU ~v. """" nn"".
"'"Y eo"nrT'mlly ""~ ..rly

Srring 10 prod..... I lOll. 11 diyidod
high.....,. I Ri""""';de th.rJ,' 10
lbou. five mil nortlJ of Perria. Thll
is I porti.... 01 I"" Inllnd 1l0Uie 10
Son I)i.., llId is idenlified II U. 8.
lJi,:hwlj' 39;).

The old I'old ""llIiIletI of 1..-0 Irom.
lin... Iud .............Iy land to III""
the ""ml"do of I rlpid in "" in
InIffie "oInme- Tbil I~ io.........w. ebie1ly d"" 1-0 llrge ... Ie doily
tno,,"port.tion of workmen to Ind
rrolll mllilory ."llblilhllH'ntl., Ind lho
hllllilltr of l,'l'lUIion mll.rilll. In
Iddition lbe wll • Ilrge in........ in
Ibe "Oil«' of !he hl@hwly bJ· ,\ntlJ'
]l(mIOOl ....1.od oq"'pm."t.

The lIortb••I,· <If Ille ,to..... eonll'l.'"
u,endl'd f""", lb. rily limiuo of

llwe..ide, 11",'1( Ihe !lox Spring"
O..de In lh. ovtrhM<l e""""Inl!" 0"'"
the I...a of the Al.hifoo". TopekA
nd Sonll ~'e H.il ....y COtllp••IY nco.
!lox 81).1011" SIII;on.

nrvrolllO ~T1l'"

On 'hi. 1'01'Iion f".,he lfrE""1' p~rt
I 30-1001. ~ntral dlv\,thlJ{ .t.il) "u
""notI'netetl bel ...'ee" Ihe t ...... ",I~""
of the n.·... plv.n,etIL 1'11«'(1 on <l".1
I'"tul....ay _lion. ~:I.li 'OlId"".r_·
linn "'M plwd ...ith t\\O oTo,,,I.,.d
Iltl.. of "".tlan,1 WIt"1t1 C(lllCt"!lt
I,""menl ....." ilwheo in thleklt('-\l'j
,,1 <1 0''''' • 12·1".10 blluk.t of ~
I ~! 1It1l1.I'I,,1. Should........t"! eon·
•Inl.tf'<! of pl.nl nlixed lu.rar'"'' "".
jill' p""ilJg ",ph.lt •• binder.

Cn, .101>"" w.'" """'lruHed in lrO"·
..al b)" k.."Itlg th. Inp of thr IIOI>lll
"I 1 "",,"Uul di'III ..' fNlln ee11'0'

Iill.. A. th. heigbt of ..<ili eot d.·
."",oed tho .lope th\~, \H:eame Ililler,
le.millati,,!'." al the dl)"11ght poi,,\.. lu
.,lditlon. the topo of Ih••lo1'8 .......
",undod. The "",,,11 .'0. I unifo""
Itlettdln!'." 01 the I'<>IId....OY ex.ultioo
.Ior"" wllh ,h. adjoining t......,,, thot
1'1'0<111.",1 a nltUI'.I18tl••JlJl"'I'I"~.

f ... of """.truetl"" ""..... Top ooil
Wa' 1'1ael'd unlfonnl1 o..... ,h.... lllope!ll
.nd II \.0 10(' ...,.jed In gr•• 10 ."""t
f"",iotl ,,,tTII nali,'. 1,lanl growth hoi
bH" "",.Itlilllietl.

"nor Ill' CItJ' or lI"en.id. the fou1'
! ..m. lin...'~ brouIl"ht ~ther,

hy oml.. lo" <>t lh. divldinll atlip.•<>
eIIOto.m '<> .I'J' "' t _1;onI Ih..d.
Itl lbi.o .ru it n_.,. t<> ........
ml"r I'IT" 1.. lm IIftII 1<> p.....id. rol'
th. wldrr I'<>IIdw.,. _ion. Tb_
!",lm, .'." ",<>~r IIId _ OtttliM

1000""" __ HI
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Ouick Method Devised For Placing

Asphalt Concrete Pavement Bars

By BLAIR GEDDES, Assistant District Traffic and Safdy Eoginc~r

F ACEt) wiU .. IpHiAe probl_
1"",lri,,, h.IIa'l&tio:m of raiIM
..._ .., t.... I... ...- of

IUp U'allle ~lItl'11lioD, lb. Cit,.
aDd Co"nty of San ."rul<:..... and
Daly Cily ill San 1II0teo ComIty,........m,. in eo<>fM'....tio. willi ~.
""'.... of the Di"'io" 0' lIilhw..~
hne dOfle 10m. nknu~e ....peri­
IDtJOtin, w;tll pl"teUl upllalt _.
enl. IMI.....

Tb""l !No.. h.... bo<:n inn-lird in
adnnoe of II re.te.~ ..rety .......
a, ",ell jnte.-tion. They h ..
'*en pt~«I II ",ied an!Jl.. and
...rled epaet",. to pNYid" "pl"'rlun.
ity to at"'1,r their elY~ti..ene. and
10 delern,;"" lh m"", "d..... (.allOOU.
arrangement.

City .:"11'"'''' n. ,\. Klas"".. of
Daly City noh'ell .. new variation
which i. prov;", .. 0""'_. n ••li...
;nll thl ;t wOI.ld I~ ;mp•..,'i....bl"
to maintain l>o.rri••d.. to Pr<ltee~

planl_mind ba.. du.i"l the ."ring
p"riod and d.iring .. 1110.... 5IIb11laD­
tial job lJIa.. ean be Obtained wilh
Ihn material, h. d""ided to u""ri_
_t ..ith upluoll ...........~ The
.......11 ..",..-r"", hite ""!""'I.tio,,...

The ban __ pt-! in ad...""" of.fev __ adjaeo,at 10 IUftt ear
In('b wilh ,,1... _ ... on qhl foot
_~.I_h_.

""rwooo ..... _
Eic:lote. f W'a"e .......u-ud of....!HI_""' I pIywuod .>tIt ....0 b:J

f..... aui~ faateaed .. top. I'1Ibbeted
at tile edae, 10 ........icU •~ for the
/l",""I... tool T'" ilIIIIide edIree oftit. f_ W'a"e .mpfend ... 4.5~
r- _~ to alloY ftIDOTai of tile
form wilholu diltllrbi... the ...._
pletad *.

l'inilllia>c toolI eooUlN of I....
""'Ial l1ooo1& and • IllI&1I ta..,.... for
lInialli,,~ Ih.. ends. Tho /loa", WV'e

<lOJ>W'Uelod 0' l'~ of -.Jvaged 11",,1
plate wbicll wt ... "lit aI_ III tw<>
alonlr Ihe Hnlt., Illen formed 10 th..
pro"". 011.1'" ar,d tb.. op.."ln!!" fiU",1
w'th.n ..1""1.1" .te. '\Il ,ron ..-hHI.

barrow wi'" • wood ftr. .... -.i 10
ITanapOrt .1Id 11.1 lbe toola.
~ ..is Type C ...rf~

-.at .1Id obtaiMd ia ClllldltlliN
of oa.e 1(IIl ,.... ddi~. "'th I""
eip_ f~ It ......w.. to .
IOlr1Oet tlIl.-t,..", kn bef~ the 1...
rial -.Ie.l '0 I polDt ....... it DOt
wortable. Thia b...",bl the r-eq"u-...
_ta to Ippt"lmimatel,. II1t,.-he
pounob po too., i....ludlllll klIII f ...1II
eoolilllr In tbe tn>ek.

Th.. ...... eo,";~ of 0"0 ~ell

dri~. Ind Iwn l.bon.. ..-1>0 ""r·
fo.med.ll of the won in..lltdillll p;a.
inr Ill' th.. mllerill II the plant and
Il'InllllOrtillr it to the lite of the wo.t.

Th.. pllel"lI" pn>co!dure eo _ed of
lpoltilllr Ihe f<mnl In 1'1 cltalk
markinl the p.vemem. the" ,""viug
the fo'''''' "'lid.., ,,"d pa'llIing the
• .....~ with cn'Ullifi",1 .,phalt f<>l" a
1&<:. (»,0.1. Afte. Ihe emulsion had ..t
the for.... ~.... replllC<ld in """ition

L.w P.ohibiting Gin. on
Ro.d. Rigidly Enfo.ced

8eetloa 1101 01 \.be Vehida
Ooda, .,hi. 1III1a..-flll tho!
t1trtlwiIIc n UJ" street Idp.
_,. of u,. .luI, uilI otha"
nl;maacla 1I'ItIdI mlP~ illjure
...1.0 tifw, b beiDc npu,. ....
forced. '!'1M peno1l .m..-
UtldoD&1ly ... otto "ns
_dI. _\erial b:I tile __ Ia
.....,.whllo fa. 1\& .--nl.
nb _~ h.dllp~ ud.ather._ ktt. 011 \.be PI_Ill
... 1WIIlt of 'tUicalu caI1I.-rile -..Ity ofp~ .....
....eptI"C "'POl"11rillt,. I!I thIa
.....n... Ia of ""-'1 Import­
IDOl' aI. th.Ia time. Widel,.
ICI1Mn1d detellM Indus\rMa
make ~RIUId& or .ork d.
pendenl 011 ........nalI,. Wl>ed
...... for 1...",,,-,",,,,1011.

and ......ted ......... .-ly fot tIloe u­
phall _ 10 he pIaeed and if'tIbed...

I_-'iately llpon .....p4rI.iq- ......
_ .... fon. *"'" .-...l and -
ried abetwllO boo IpOI:ted I!I ,..;l ia
• tltird _ whlJoe riaI .. bot....
pIaeed i. t n.. wk>dl p.....
'fided f pl'Sd-ieally """tin""ua pla.e-
i"lll of I ial, lit.. minil"irin« the_i-.. of ....terial thI-ouP
cooIl,.. io IIIe lnIck. By the time tI>e
I plMed in lhe fourth :ooaet"" ll haoJ Ied mlIl.i....t1y ..
tltat th.. en eoukl um .ud ..lean
up in the 1'OI.f,Iion thai the bara
had heen pl.eed and ",move the bar
.i.ad... ellmi....t;,.1I" the n..,.".uly of
maintaIning barrle.d.. or IlghUl 0'·...
ni/lM.

Two 00II'- or p.int ..........pplied 10
lb. han, th.. fll'tl (»,0.1 being apl'lied
th.. day .~r placin/l, the oeeond eo&t,
whleb i"clu(leo1 htadlJ, being .pplied
.l'ter .ll ba... ~.. oomplctA!d on the
projeoel. The ha Men in pi..,.,
lor 111p....I'o I,. Ih montha, and
to dlto thow no a1«no of l'Iftllin,.
......,ti...., ot Iltaininr of the pooiOL

O.utll~ .. CItI<...

Cit,. £nlrl_ KIa.en Ntima....
thol ...... _ ia .ppl'nl.i"' ty Il5 I'JetII&

po * hi ~. ue.h of ,.mI.
bl«, il>dlldl.... tAo coal of~
toolo and 101'*. lKn .. """Menl thattk. __ 1M! .pproeiabty ""'-""""­
ito "-tllre wort< .......... tho pI'Oject .....
he ~.._ fot _tio_ open­....

Par adilitiaalal han whieh will be
pIAe«I ill I"" ..... fulu.... llr. Klaa­
_ intalds 10 ""'"'" the ....piu
il'Qall lI,. 1....-1.. tho e:roW1l '0 _

and on" h.lf i....hoa iD plaole of tAo
,_nt _ iaelt 10 ...u an el!'eetin
height ot IWO inc.h.. ,.... .... wlIidi
..ill DOt only i vilibility hu.1
will alao provide disi=...,..,·
lion ...hton ..... llrike

In Sa" ~"'"nti..... too.. pl.""" 10
.ato on V.n 1'_ .\"""1," ha"e beeo,
in.I.Ued ill t ..nlltion.1 JllItt.m ••
obown ill pielu,.. 1 ."d 2. Thill tn'"

[Si",.. ,,] p.....'..... Ufl) California Highway. aNd Public' Wo.kJ
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of inllelt.lion ....l"ired .... Id,i,,*l.ble
form U> make Ihe ..eried ]UVtll, of
bf, ... ~'oMM eo",in of troll'lIs m.de
of limbo••,,11 lined Wllb all"1 ""'Ial
.. -"oWb In pi<'tuN 3 lInT_ble
end f\ll~.. Ur)' Ihe wnp or t>.•
..Ill 'omo tbe thamterred end. lll'All
",infQ~;nll i, platt<:! n the bottom
of the boo. on em .~l" to proY~'e
additional .,noffth. Afln eulin.
and l.. rti,1 _lin,. anehorinr bo~
.N! I'unebtd near _h ."d of the bIo,
w'th • Ietat' .pike, the to",," .....
lMn innned ........ 2 • 6 bou<l UK!
Ibe bar .. eomplete. Afle. a run
of b.... II... boe<>n eollll'l" ...1 Ibe, ,re
pl~ .ide by lide. ri.en • HlI'bl
,..,ment ....b anti til ... palnted ..-,11,••"ro,. lrtlll.

The !loon ~'noneiJeo i...lallation
p.......lur. is u folio... ' The tone ill
",a.lIN1 and bar IoutiOQ MleT"'
minoe<:l. f'T'lll'" le",th ""... a,.., laid
adje.ent to their Anal ~;Iiol\, paint
bind.,. ill applied 10 Ihe aN!a ",he.e
.",,11 "". i. to ~ "laHd and • tlllo
eoUJ'M of A. (', i. ,p...d and le.,led
olr to remo"" any i~,",l ..ili"" in
the r>-......ep\. The boor ill tb,.. ,ivell
_ to.l ..r JMln~ bin,ler nn tbe bIltlom
am' elitl from the bIlard In 'f. ll...1
1"",llion. Oinked ,,, pIa.,. and
weifl'ht«l down ..,ilh ...nd ""Jl'I until
the levelin, rnllNe haa eotlled and

"'Con,plelt b...._kdo..". of IlOtIit""" hue not b«.....,,1, 10 d.te bill
p....li ... '....,. .heeh Indi••le th.t the
toottt per .nmplate<! hIor In pl..e .. 111
be IOme..h_t I.... tha... l.

One nf til' r••to.. hfnlle".lng tl,e
IIeleeli<>" or th'. melhod of nper.ti""
'" Il,e ulN!mely 1,.. ~J' tr.ff1. n" th.
II.N:dO where Ih_ 114... !Ia,-, ~ll

.nd ..... \.(> be h"talled. Th. lru.k
whleh tr.n_pon. 'he mar..I.1 t.a ,he
,he ee" be ""loaded ,n • li ...ited
Ilnl~ .nd then moved 10 • looal;o"
""hi.h d~ "otlnt...fere ..hlt non...l
Ir.m. no.... Another N!"On II th.t
mON! I&mp,,,1l' '.ll be ••oompljohed
ill the form thon ••" be ,lOll' wl,ile
.a~llng i",::":':':' _

~."'..... 0 .... (d'..ppol.'odl' "" ~....
, ••, Od .. kl tko! tll. ~.1 load ••»I.<>dlcl
...... f.". 0,11"", r _"'" ."'~ ••"j",,~.

l·..p......... , 0ert.01.1,. II,. loot "k~ , ....
h..~ ••r.r tho ..I.dow ••d I...~ .'",l,rlt .p.

T • ..-....kl"" n ••'~ ." V•• N... A•• _

n~. I '"" p..la. ,"."".. e.",,<-
L...~ln ," '.",,,d Io.~.." ."....

•••• I" f •••'to""d. "".m-C.."""
I......, f •• 4·1.., 10....

fA·"._,,", '''I) CalifOrNia Highway, and P"blic WorL



California IS Striding Ahead in the Conservation of Rubber
( ........ ' $ - - .,

P1.n S5OO,ooo,ooo Pod.W.
Hi,hw.y Buildin, P,o,r.m

Bnndion' o-.J P1lihp B. "-.
lac............. Worb Ada ,
.... .ftfd tIw u.. .-I
~i-m.. -'- _ ,.a..Yat Jl"blOc
~ .~II"'",
ltoPld............ uo_.-rlJ' t:ilO.
000.000 io .~Il uder '"7-

TIIo .....-;-"ll' -". Ulend...
f ..... _plion 01. 1M i.pro_IlI
tII.....,h "'""1" ...,d 1M p...".nlioll
of dlU,l«! pl.....00 ~LlIUlio...
.-11 for 1M _lrarlOn bl,b, '- c0­
l.... forw..d ... joln~ ~·od~raI-I;It.I..
undel1&hiac. It iI ""ida 1l0&D0llld
r...... ,peelll 110.000.000 flUId whleh
u... CoDer- .uli>oN81 \a .... 0.­
f_ mp'"7 Aft '" Ittl wit.ll u...
ft'q~t 1.11&1 tII4 SWa _1llIl
fll'" for~ -.Ii.... 10 u..
-' ...........-UI .......

-~.
'n>a Pll~ of o-e <:a.rdo '- 10

IoMteI ""_ d of obtainia,
rid••1lI! to ret the ill to\Ieb with
OII't" hnlllll' ' _lIIIla dNllntion
...11lI h ...... thty .... willlll' to

~."

I"w "'1 _ u... _Uft _
..dod .. ~....-_,.,...._

d••~p rict.Uc MId ·':;suid Moon'.1_ .r dot ,.-..
T. ... dot r-.~ .,

"""p ridiq .Iloo .pl'"'"-I"'"
liOO.OOO .... u", ... pri>lled ud
... hotin, .holri....ltd 10 tile ........
Ioetl ....~_l_

H..ppilJ>,~ I pno.
...,. few ..eM! ., ioc
dot ...... or ....,.. 110eolri..... pUbe io ; i.. lM _
~ limi' ......wil7 ..... for tIoe_ pan.,..... b'. Ill'poou ~

tIM Ratiooeiac 8Mrcbl ud tIoe ,......
.t UIe~t .. .....-oke ... _
peood r: ~ .;u, doe ,.lri­
-" aUltlOd. of '110 TNt ,...jortty o(
OIU cil~ NT, W-Itt aboat "".
ee1lenl obiei '.IlOl ot the ""' op-'.
11",;1..

The pn>apo« of .-.Ii'" rationi",
riTa p.......... of IOt.l.... lilt problem
of _"".tion to II -.lde..bl@ de­
I{I'M I...,.... til. U1dJ~iduai del¥«
io _ill«!..

I. !lAYMO"O I;4TO

rlotuJ dmw. tIoe __1M. at tIoe
--. ........ II Sw-- ".
,... fII paItbeUr, ", 1 ~,

tIoo pablil witlI die _.a fII 1M
......~ no. pr-, nd.
... poblioo ,_ ...... 1I1111..! for
~.~

TIl.. _Irio>td witll &ttl.".,.....
_t of 1M 1o,"1"ed Ill-' ll'IUi..u.
by the Canfl»'ll-ia HIP.., !'attol,
bl"O"Iltt ... itoulledbou publ'- ...
.~ .'0' ..rutl] wtoeIu Ib~.. bu
been .. eontinu_ d_ In pI...
''''Ie drir!" 'fell u • frn'!lIal _
_llll' of .

UpIIII the -....- of the Nation.
wlod. ordtr b7 the K.......". Adoaltl.....
101" oe\tlJIl! the 1IlUia1l. lIPftIll H.it
al 15 ..u. pet ..... tile Calltomie
llCII...., P.trol .. tri_ iMI,..
u- '" .1_ til;" ...-I U.IL

UWIlIUIGI: .......n

__ WAlIND

kfw ttlu.e ...........
__,,, ' ..ttoer lb. &l'il4lrW7.
C\lau.. or at'II --... -t:r
.w. -si~ tb.,.
_pe.iNd ..... or Ilippery p*_
_ Ia,. ..... ~t wlIieh ... "riO'.
'III .bomo as pet lin• .._I.. I. all
OIMT __ white .....1'" _11k ....
jri\"ftl lh. oIffl~ and tIl.,- .... IOId
11>e)- ... vlola,ln. the;...Inolle duly
b,. uee«llnr the as ",il.ll",l•.

PI:ACE-TtM:t PRACTJCE_ 3 eara lake S penoDa to ...cd: U.6 perKIns
par carl lor 18 moa!hll (0"". W.~ Oof each carl

GROUP mOING__ 3 eara (1IMd lD. WMkly rotolioDl tr0MPOrI
the MUll. S pef.clns (S to 0 ear) lor SoC rPOlIW

INI......"I



!U<OIJ<D:llll' I OLt".

Wbil. tb. plll)l being dralled
10' Ih_ Ih..... unite .nd during the
tim. that eonfl",etlon operuio...
were under W.Y. "ll.lority Ofmlrol 01
nrilial materiall" inlrodu..<l mMy
n.w problem. rOt Ih" engineen.

Som. 10,000 lioe.l 'eet of IlOne..t,
pip...... 1111.d in lb. dnin.go .yol.m,
Altbough Ih. eone..te pipe requl.ed
110m. Of,,"l for ,."inforeement, lhe
.",o""t "u am.n eompa...1 IQ tho
appro.i,nate 300.000 ])Qund, of al..1
that would hI'''! bee" reqoil't'd i'
m.tal e1,h.rt pim- h.d b..n uoe<l.

Oravity tyf><! h~.d ....lI...... ""'"_
.t.ueted .nd 1,n."inlorCOtI eonerete
drop i"lell we.. "ted ... il1> till11>er
eo~n. A li8'btlng 1)'Ilem wu ou,i\·
led .1", to .lVe "ritle.1 maUl.ial.o.

Conli<lorinll the thr.. eoo.truetion
unite M OM m.jor proJ.,.t, the ...ult
i.e • four· 1M. divided higb....y 10.3
mil.. in I....gtb 01 ..'hieh 3,84 mile. i.e
paved .. ith 1'0'll.nd oem.nt eone."t,
Ind Ih. bal."oe ..ilb pl.nt-mlled ",••
'.einll' 1'1.....1 O,'er "'ment t...ted.....

COSODTlO,," .'J,I~VI:ll

AI the inl.nl'llOl<tion or U. 8, 395 "",I
U. R 00 near nol 8I'ri"ll:A alAtion ,
,nde ,"par.tion .I",elll.. ,,'M eon·
"",eted 10~ !.he east bound Ir.me
on U, R 00 un(ler the norlb bound
IUm. on U. 8. 395. All olhe. Iremo
monmentl lrou..d Il,i. inl.""llon
...... ;"'1,I"d to deflnlt. nh.nnel. de­
.il/ned 10 obtAin. millimum of inter·
rupllo" 10 t••m.. [lI1on(h bel..""n
Intfl\o .h.nnell "'en eonalM1OIed of
pl.nl_mi.ed ba" painud ",hile. In
form. ph,..;..l barrier In th_ I ......

Aoute 1••11I. eonpll!lon w•• in .ri_
den"",nnlh.oldl_l.n.road. Att....
opening Ibe n... lou••II'," divided
_fion 10 t,"me. tcnlJt'llinn ..... eom·
plelely .1l...i'led.

Riverside Has New Divided Highway
(Qo«l"'_ ........ U)

of !.he .urb lin"., t.bu. preeervi"llhe ing "01 01 upbaltie emullion, appUed
",.iking .ppe&nrlN of lhe palm. &I Ibe .pproli"'.te .... te of one·.illh
bol'(l"",,, appro.eh 10 Iliftrelda. g.lIon "". "to..... y.n:!.

PI.nt.",iled ao.f.eing, ill wbich lhe
mio.ral "lnf'I'''PI. WM mi.ed ...ilh
paving Mphll, 150.200 penetntion.
..., pl.ced ove. the <!f1Ilenl tn,ued
b.-.e 10 • Ibi.~n_ of \l.... ind,...
Tb~ ."rl."ing "M I.id in two "",unn
ot It ineh e••b And .... ,b.ped
.nd "",mpaeted u,jog molO' ])Q....-ed
I/rl<le...nd pn.um.lie til"<'d roll.",.
A he• ..,. Ih ....·ul' roll...... used for
flo.1 rolllng.

Alo"lt" fron\qfll 01 Ih. Vni ...n.ity
ot C.liforni. CilMIII Exper'imeol.1
grounda t.... ro'" 01 1.1'fl'l pep!".
t..- thot bo.d~",d Ih. old ro.o.d ....n
lett in pl_, One ro'" I.mulI" In the
IPIN "Im..d for the ..parltion atrip
between n..rth bound end ""ulb bound
trdB, 1.0... At the iot.""",tt<m "";th
row. Avenu., .nd with 1'... ....,.lv'ni.
Ave"", ,_ tu",ing II".. w.re p......
vided 10 I.eilifat. t.dl\o now.

Th..."trolly I.... ted COIltraet "-11
about 1.5 mil.. In length with ite
north.r1y tenninUl al the r.ill'Old
ov.rhead ".-lng. rt in.luded .. Id...,·
i,'ll th~ nill'Qld ove.h".d .t'U"IU"
from. t ..o·lao. 10 • rOll.·l.". Mclioo
... Itb I rou.... loot divillion j,ll.b bet ..oen
Ih, Iwo inald. I.nea: IlOnot",eting •
roI,I",.y oep'''lion etr""I,, .. , ..on·
Itruetlng I lfr.dlld Iw".I"". roadw.y
.djace"t \0 th" 'I;'ting ....d wilh In
inl~rv""inlf ..par.tion "1'''''' .nd
plaeing imported bo.row, oem."t
IrelII(>(1 bue end Illlnl·mixed ,,,rl.e·
1011:.

0" Ib~ ""ulherly 00,,1...1.••",tinn.
Inll" rrom Ibo ""ot..1 o"e and e.lend·
i"lIlo ,bout ftv~ mil.. north ot r·~.ri•.
Ih. lou.·la", di.id.d biRh...y aection
.',," eo"lI.uelfl<! wilh • 30 10 79·1001
""l)l.lting .P'N bet....o ioel,l. I.,me
I...... On Ibj, portion .1.... eome"t
I~ted baie ..... pl.ee<1 0".' • bl,,,.
~etinK loyer of imported n,"I ••ill, Ind
"'.. toppell ..itb 1'1...I.mbed '"r·
r•• I,'Il'.

a••_ "UPtAl.

C<!n,elll lreal(>(1 b.... ,n.le.i,1 "Of
miud in lh. oonlneto.'. ",illn~

1'1...1,'" up ,t th~ 'KIl"""I!Il4! pit ,.It•.
Or.ded ••RrqraU, .... n,IIed ",ith 7
1>.' \!Olll or ~.nt a"d rrom 8.5 per
..nt 10 10.0 per ""nt 0' .'.Ie. Ind
hluled to the job in dump lmelea.
[I ..... apre.d on the otreel by t....o
aell·pro""Ued, meehanieal .preadillfl
.od ftnilbing maehin...'bi"h pu"'ed
the lrueb immediAlely .h..d of Il'em
...blle Ib~ tmeb 10." ditehl..,.infl lhe
mixll'''. to ~eop ,n eYen .uppl)' pUA.
inll: Ihrough Ibe m,ohines.

The pIlrti.lIy "",mploted ha.. m.11>­
rial wu Ih.o rol1.d wilh • Ih_..ul.
roll.r ...iflbln/!: "boUI H 1001. Th.
rolled ,nr'.ne .... kepI moi<Jt by ,
mVrt.q>1'AJ" until eo,,,!",,, ..itb • eu...

(.,......",.,..,.. _ u,
Group riding groupo alrud,. are

lunell",,'.., U Ih. Oum....UI d,r_
plenla w;lh r-I NSUltL II io IIoprd
by the ~.. plan to ""'land Ille plan to
blUlin_ aJld prof.OMl IIltn with
""mmon d..tln.tio.... non..wi_
.... beiDI( e..eour&Jr«! 10 r"rm ouell
.lubl to ...rr, ,hild..,u to and from
..h",,1 and for routine _hopping.

Slal!lrenod hour ptonlJ .... being op.
H'l.tod ill variou. pam of Ih, Slatt,
nOlAbly La! A~l.. and San I);..
..ilh mntod IU(!<l'" Th, ,If..t ot
th... l'r<>gr&lll&, ",b.,.u.. tried, h..
'-" to ..,du... U" burd,,, on Itno:l
..... and b~ durln/l' PfIo1< hou..
..ha" oongeitOon III w,'Y bu.y)'_

Th. eommitt"" 'toot. thill i•• p.....
lifle fleld for further elTo.t aurl i.lend·
lOR tn""urag<rn1ollt to 1"".lll\>Inmitl_
III "I""U'O' luoh nlOftmenlA. Commit­
tteo Mmad by the n.ilroa<,l Corum~

.ion and by tb. L<JO An~l.. <lOOMi"•.
tor hue dn'" mueh to ."""nraga
,to.ggel"t'd hoUJ1l in 111 ".d ''''''
AUp:<'I.. and Sa" Ft.",ioeo .

In ... tYing on lUI program of "'n·
..nat;nn, tha eommittee II.. Iwl tl,.
••Ii,. <lOOper.tloD of th~ $tat~ Coun.
.il of ~fenAe. the Omcoe of Pricoe Ad·
minl,Lralinn and tl,~ varioUll local
....p""",ntaliv"" of the om~ 01 Of,.
fe"",, Tran.podAtion.

In.l$ll1uch M th~ robber .hort~

pl'OmiRoo to be a.lli. for rna",. montho
the IlOrnmit~ ",.r. th..... ill .till mu.h
..'o.k 10 be don.. The lAu of 1lO~,",.

iog vital war IratIJporlation ohOllld
be A IlOntimwl. one. Allhough lb.
publi. ill fairly ",.ll info.med 00 Ibe
.nbjeol lb.,." muot be no 1"lup in
publi. edu..non.

Privi"ll: mUll be eonflned ".ielly to
t.b~ ...,nti.la to prolong to th~ Ulmoot
Ihe "..,rol life of Ii ..... no... on t.b"
1"OAd, Th_ ti .... IlOn'l;t"l" Ibe Na­
lion '. prindpAl .toekpil~ .nd ....J?.....
""", our R_I...I ..tCIIU.rd "pIn"
collAp"" of OU' In...iJ"'l'l.!olion .,..tem.

Tbe Aoalyoio m..l. by tb. Baroeb
Commil""" of th~ rubber ,"pply on
band indi..l"" th.... ill ."mei~' for
lb••ivilian to "..i"taill ." .v.T'II~
of 5,000 mU.. !"r rur. Thill bet,
bo......~. do.. "01 mea" th.1 Ib~
.iviliAn ohould d.i..e 5,000 mil...
y...r If h~ ...n tr.n....t b;' _oliAI
buo.in_ hy dr;';n!!" 1_.

Individlll.l ••nfi_ ,bouM ."'\
must be mad... Tbey.,." merely on.
of Ih~ tcntribuu."... ",,,,ry .iti..u
mult mu~ to lbe .....r effort ."d ...
compA....tiv.ly ...,,11 ..h~ ""'mpA I
..ith lh_ Ih. men ot our .rmed
fo...... , .. nWr.i....

(T..enty} (No-....UU) C,dl/",."i.. HIgbw""J ,n,d Public Work.J
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