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Selecting The Pavement To Use
(Gentlou«d from Page J.)

'o f  the concrete with a bituminous 1 street it is certain that these cracks 
I wearing-surface when the traffic is ; and the distintegration that has 
heavy. Many of them will contend! taken place over the whole surface 

I that it is more economical to let of the pavement are due to the 
I the concrete surface wear and then elements, which slowly but surely 
apply another coat of rich-concrete I affect the binding qualities of the 

ement. The crushed-rock 
pavement is, of course,

but will reAis'e to put up any not «elected bitulithic for discus- wheneVer , he abrasion become» o n -  asphaltic ce 
longer with the. nonsense and guif ».on s.mply in order to  . disparage; i<krabk . Bul , ht. highway engi- body of the
that is being foisted upon them by it, but because bitulithic is slightly 
the present Oregon advocates of less' expensive in first-cost, of con neers of California, New York state still absolutely intact. So a d io r­

ami Maryland have all found it, in loug 'i re-dressing of the top of thisgood roads. Other states do not ¡ ruction, does not require such pains- ,on/  fun> cheaper and brtle r ,,av,-ment would render it fit for
enter into a good-road campaign taking care as do the others to m - ’ tj , o , ec, , he concrcte with dI1(„ hl.r , ,  r battk. w i„ , the rain ,
in the haphazard mapner that Ore- sure good results, and is fully the J  hj bitunlinous covering ins„ .ad atl(, f ro „s  of Portland.
got. voters are being urged to, and equal if not the superior of the f , ; , he concrete ¡ * d f  , afcc Expcrience with cen
ft is time that Oregon voters de- other I,itummous pavements, both in |be wear and tcar o( tra ffj So we pavements has absolutely demon-cement-conrrete

study the road costs obtained in ' maintenance. Ordinary cement-con- j. »hat ¡.
«•her states before they try  lo ic re te  of rich m ix .w e  have selectedI u j  .u  u■ • ---------------- -• , ... ------------- On the other hand, the bituminous

practice • •  »«  I . . , « »  .ha. o n e r ,«  p .v /m .n . even

stampede them into a hair-brain as representative of the concrete I
of a very rich mix suffers to a 
noticeable degree from abrasion

r after only a few years, when »uh-uolicy of voting money for good j pavements, because it is as good j P *v>ng companies w ill object to ou
roads without adequate provision to las  any of the concretes, as they Putting four-inch concrete pave , T i , e r t . k  n o  use fo r

are a t » re s e n t la id  fo r  H a s s a tn  th e  ments into competition with bitu- nra'>  trattic. there is no ust tor R e n te d  concrete’ pavement * a l - i pavement, when the traffic the cement . people to try to. deny
though it has a greater density than ! •• JP W1 ur^e that prac

I jected to the wear and tear of
safeguard the spending of it.
T o  C ot Gos.2 Reeda a t R ig h t P rice* , t hi «

Com petent Engineer« M »u t D i ­
rect Rood Expenditure«.

No matter how much the present ,
advocates of good roads in Oregon [and tneretore is neither denser nor 
may want you to believe it, th e re ; stronger than concrete mixed ac

structed under a bond issue, the J Now let us see what this . , 
rate of interest that must he paid the service cqst of the varii.i 
for the use of the money will be ments really shows. Tabl. 
abi ut live per ce.it. The annual that, in order to compete at 
interest charge upon the first-cost concrete pavement. bitumin.,i . 
of a standard bitulithic pavement , ments must he obtained ,u 
having a two-inch wearing-surface inately their actual cost of J ,1'1,' 
and a four-inch crushed-rock b a s e tio n  plus a very reasonahl. 
laid at a total cost of 70 cents per r'  '
square yard will, therefore, he 3.5 
cents. If  the life of the bonds is 
15 years, the portion of the prin­
cipal, or first-cost of the pavement, 
that must be raised each year so 
as to retire the bond issue in 15 
years, will he 4.7 cents. Adding to 
these charges the cost of main­
tenance under heavy traffic, which, 
as shown above, is two cents per 
square yard, we have final total cost, 
per year per square yard, of 102 
cents for standard bitulithic pave­
ment. Similarly in the case of a 
concrete pavement six inches thick 
under heavy traffic  we find that the 
interest charge upon a first-cost of 
95 cents is 4.8 cents, the charge to 
return principal of bonds in 15 years 
6.3 cents, and the maintenance 
charge tw o cents, making the total 
annual cost for six-inch cement- 
concrete pavement, 13.1 cents per 
square yard of pavement. In the 
case of light traffic  we find the 
cost of a four-inch concrete to be 
interest at five per cent upon 65 
cents, the first-cost per square yard 
of the pavement. 3.3 cents, the 
annual sum necessary to repay first- 
cost in 15 years. 4.3 cents, and the 
maintenance cost, nil, or a total

ith

Otherwise Oregon will l„ , 
partial to concrete pavem.., “ 
California, Maryland and N, A * 
state ha’ e shown theniseh, . '
On the other hand, if bii,in!' 
pavements are laid at fig r, 
proaclting their actual cost ,,f '*1'"
struction. Table I shows that ‘ 
heavy traffic , on main man, ( ,"fr 
ways where an old niacada, 
is already in pla»e bitu litln , , ' '  
ferahle to concrete. Also u h . ‘
base or foundation is .......  r
lithic can compete under 1 
traffic  conditions with io n ,r,'‘, '  
However, in the case of lateral ' , 
ways upon which the traffi, i, ¡, . 
the table shows that, in spit» ".i1, 
fact that it favors bitulitln, l„, ’

as California, New York and 
that 

concrete 
up to

______  __  __  ______ _____  ___  hie to
the experience of California on its |P ro‘ ect their cement-concrete pave-

o rd in arycem en t: Z e r e ï t  f X  the a" O ncrete pavements I Maryland, the three states
same nchness of mix, is usually I *" the United States that are not have laid the most cement-cot 
mixed in the proportion of 1 :2.4.' protected with bituminous wearing-1 payement in this country u 
and therefore is neither denser nor »w ‘ * «  af e s,x »hick. Still da‘ f- have all found it advisal

highways has shown that, when tb e !n,en»s w it,‘ a bituminous wearing- 
road conditions, any (tions. while royalty is also "a m a tte r l|,a ,e  ’ » K°od and well rolled b e -; «nrface when they must be sub- 

■ • - - -- fore the pavement is laid, four-inch

is no one type o f. pavement that is |Cording to W ayne County specifica-
best for a 
more than there is one type of re­
ligion that fulfill« »he requirements 
of the human mind ii all its many 
forms and developments. That there 
is a place for both the leading types 
of pavement, we will show in this 
article. And yet, in every case 
there is one pavement that w ill give 
better service than any other under !

to be reckoned with when Hassarn 
is used. O f course, a royalty charge 
is G E N E R A L L Y  exacted when bitu

Ijected to dense traffic. On the
concrete is amply strong enough t o 'o ,her hand, experience with centent-

•s  u t „ r , « n u , .  e x a v ie u  w i.c n  o u u - i c a r r ) r ,h e  » « » « «  even when travel I concrete pavement under light tra f-
lithic is used." But the validity of ?ver th l  roadway is fa irly  heavy. !»?' bas Proved that it shows prac- 

.  .............................  J  C.. .... *1... i.: * i . ____ •   .... Iim llv  lift stirn n f  u » f» a r  i i t i d  f p u r

of the comparatively shor 
sumed for all the p;,i 
economically a four-inch 
concrete pavement is the |„ 
use.

Now it is needless to say th.it t| 
prices of the different past« ,, /  
used in calculating this tabl. 
be obtained unless stiff c o i n , ' 

is brought about between th, tw 
types of pavement. This. u,' 
have shown ; c many times m 
series of arti». can only I,, 
complished by dotting tin t j  
fornia method m having th . 
furnish the contractors with 0» 
paving materials that are ,
mixing the different paietn.’n' 
Then all can compete, whether .. 
or small, on an equal basi

That the California method i, a 
good business proposition is ,ho*i 
by the fact that it has been aI,"' 
proved by the company that is about 

TAB» or BirrEBEIT

t I.

no sign of wear and tear 
years of use. For instance,

iulithic* patents"7s ie ry  ‘ ques- I So >» , *’ e bituminous w earin g -ca t , 'call>' 
e and :n all probability the I *,sed California is put on largely , ZU

xnired before ,or esthetic reasons we feel justified I the alleys that were paved 23 years 
las been done *n recommending the use of four-j ?#° »n Bellefontaine. Ohio, are today 
ivwav I ! inch cement-concrete pavement of - almost as good condition as when

the bit 
tionabl
patents will have e 
much hard-surfacing has 
in this state. And anyway, general

the precise combination of co nd i-, knowledge on road m atters is 
(ions that prevails along any par- spreading so rapidly that th e ’ bitu-

lithic people w ill soon have to offer ' over »he roadway is light, 
their pavement at bedrock prices if The L ife  of Hard-Surface Pavements

------ ---------- --------------  pavement .
rich mix without any protecting '»*»^ were laid, showing that, when 
bituminous coat when the traffic »hr abrasive action upon the pave-

ticular roadway, and by best service 
we mean good roadway at the
cheapest ultimate cost during a life they are to get any paving to do. I i„  i. t , i i  i >
for the pavement of from 15 to 30 So that we feel justified in using . I"  « k u la tm g  Table I we have 

iV e  selection of the b e s t„ Ur figures for Mtu hie w ithoui i tak,Cn -,h '  f ,rs t T c o , t£  ^ ^ ‘oped 
adding a royalty charge to them, j
for we have made our estimate of

years
type of pavement for each roadway 
is a« engineering problem that re­
quires much engineering knowledge, 
as well as many years of experience 
with hard-surface pavements of the

in order that the 
at will show itself, 

under the test of time, to have been 
the correct solution. It  is simply 
absurd to think that automobile 
road-diviners cpn solve such prob­
lem« with any approach to happy 
results.

The truth is that it is first neces­
sary to make a detailed and careful 
study of the sub-soil conditions and 
of the topography along the site 
selected for the roadway, and then 
having determined these factors to 
ascertain the density a(M character 
of the present travel in that section 
of country as well as to estimate 
what it will become in the near fu­
ture under the stimulus of better 
transpprtaion facilities. When these 
factors have been determined it is 
an easy task for the trained road 
engineer to decide what types of 
pavement must be used* upon the 
different sections, and to figure what 
one of the different types that can 
be used will give the lowest ulti­
mate cost for the service provided.'

The type of pavement that should 
be sued upon a road is determined 
largely by the condition of the base 
that is to carry the pavement. 
Other factors that influence the se­
lection are the density and weight 
of the traffic passing over the road, 
.as well as the cost of keeping the 
pavement in good condition under 
such traffic. In this article we will 
djseuss all these different points, 
but of course we can touch upon 
the subject of the base in only a 
Cursory manner, for it is a matter 
which requires first-hand study to 
understand, except in a very general 
way, much about it.

In discussing the first-cost and 
the maintenance cost of the various 
pavement and in balancing these 
against one another in order to 
show what particular pavement 
should be used under a certain set

different ty; 
solut"

types.
arrived

earlier in this series. For instance, 
we have placed the first-cost of 

.a  . z j  ' l -. i two-inch bitulithic wearing-surfaced<’* n b,.tu : la t  43 cents per square yard because
lithic pavement higii enough so that 
a profit is le ft’ amply sufficient to  
compensate the patentees for the 
use of their pavement, provided that 
they bring their construction costs 
down to a bedrock figure, and. 
abandoning their high-priced legal 
and promotion departments, pat 
bitulithic into competition with other 
pavements strictly upon an engineer­
ing and merit basis. O f course, in 
case that the owners of the bitu­
lithic patents should be so foolish 
as to continue to hold their pave­
ment at the artific ia l price level at 
which they are now trying to foist 
it upon taxpayers, asphal'ic concrete 
would have to be used whenever, 
owing to its lower first-cost, a bitu­
minous type of pavement showed 
itself the cheapest in ultimate cost 
of service.

Moreover, in our discussion we

ideal pavement so far as durability  
goes.

So far as the ’ bituminous re-dress 
pavement is concerned experience 
has shown that the bituminous 
wearing-surface w ill stand up under 
heavy traffic  just as well as if it had 

, , . .. been laid upon a concrete base. So
we have shown that tt can easily t hat the life of bituminous re-dress 
be put dovvn that cheaply. To  this pavements can he taken to he the 
first-cost of 43 cents for the w ear-j same as for bitplithic pavements

men» is small, concrete forms an , cost of 7.6 cents per year per square 
..i,._i , j  i . . .. . yar,j o f four-inch concrete

J?* cents ¡under heavy traffic, assuming, of
.......................................  • -  course, that the macadam base has

been in place for several years, and 
so has become thoroughly com­
pacted.

for the .cost of the rock in the four- 
inch base, and nine cents for the 
placing of this base in the roadway, 
in order to get the first-cost of 
standard bitulithic pavement in 
place upon the roadway. This makes 
our cost for standard bitulithic hav­
ing a four-inch crushed-rock base, 
70 cents per square yard. Similarly 
we make the first-cost of bitulithic 
re-dress pavement 60 cents per 
square yard, for, to  the 43 cents 
that the wearing-surface costs, must 
be added nine cents (or the ma­
terials in the IH 'in c h  crushed-rock 
base, and eight cents for putting 
the base in place on the old ma­
cadam. making the total first-cost of

pave­
ment. In the case of bitulith ic pave­
ment under light traffic  the v > « t  
would lie for interest upon a first- 
cost of 70 cents. 3.5 cents, re tire ­
ment instalment. 4.7, and main­
tenance, 1 cent, making the total 
annual cost. 9.2 cents per square 
yard of bitulithic pavemer.t.
TABX.X t.

P A T s a n w r a .
ivy T raffi’

, . , , ,  . - the pavement 60 cents, as we have
have assumed that if the state does j said. In the case of the cement- 
take up a comprehensive, program concrete pavements we have also 
of road building, laws w ill be e n -1 assumed bedrock prices, especially 
acted lim iting the tire  load that on the Portland cement used. So 
can be thrown upon its roads, an d 'w e  have estimated the first-cost of 
'nat the excessive tire  loads that
might otherwise come upon the 
pavements along the main trunk  
roads with increasing size of truck 
load, such as it is sure to come as 
more and more use of the road sys­
tem is made in freighting, w ill be 
avoided by such laws, as is the prac­
tice in European countries, and not

C oat o f K e e p in g  D if fe r e n t  P avem en t«  
in  C o n d itio n .

A fter the life of the pavement the 
next factor to be considered is the 
cost of keeping the pavement in 
good condition under different kinds 
of traffic. As it has been stated 
above, concrete pavements, when 
subjected to heavy traffic, show 
signs of abrasion after only a short 
time. So engineers have found it 
practicable and necessary to place 
a bituminous surfacing upon con­
crete roadways when subjected to 
much abrasion. In the case of Cali­
fornia, the State Highway Com­
mission has found that a bituminous 
surfacing from three-eighths to one- 
half inch thick can be laid on the 

six-inch cement-concrete pavement concrete at an in itial cost of nine

Annual Charge to Annual
P«y F irs t Annual Slalntenan. - 
Coat o f Interest and Tor

o f Pavem ent Char»« Repair Annual
. In 15 Years, a t 6%. Chara.’I . itu lith le  —  2-lnch wearing surface on 4-lnch

crushed rock base, costing 0.70 per sq. yard O.OtT 0.035 0 0 ’» n
t oncrete— « Inches thick, 1 :1 % :3 m ix w ith  %-lnch  

bitum inous w earing  surface, costing O.!»." per 
sq. yard ..........................................................................  0.083 O.OtS

B «*vy T ram «—Old Macadam TooadatUa.
l i i tu lith ic — 2-inch w earing  surface on l>4-inch  

crushed rock cushion on old macadam, coat­
ing 0.60 per aq. y a rd .................................................  O.OtO 0 030

C oncrete—« inches «hick. I : 1 H : I  m ix w ith  ■«,- 
Inch bituminouH wearing xurfa te , costing  
0.95 per aq. y a rd ..........................................................  0.083 0.049

U g k t T raffic—Barth aahaoll.
B itu lith ic  —  2-inch w earing ru rface  on 4-lnch

cruehed rock base, coating 0.70 per «q. yard . 0.047 0 035
C o n cre te— 4 In ch es th ic k , 1:2:4 m ix , o a t l n g  0.65

per aq. y a r d .................................................................  0.043 0.033
B ight T rafflo—Old Mac«d«m Touadatloa.

B itu lith ic  —  2-lnch w earing aurface on H J-Inch  
cruahed rock cushion on old m acadam ,*coal­
ing 0.60 per aq. y a rd .................................................  0.040 0 030

Concrete— 4 inches thick. 1:2:4 tnlx, coating 0.65
per sq. y a rd ...................................................................  0.013 0.033
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to he 95 cents per square yard in 
place upon the county highways, in 
accordance with the cost we showed 
in our last article, while we have 
estimated the cost of four-inch ce­
ment-concrete pavement to he not 
more than 65 cents per square yard. 
As the state of California has laid

met by thickening unduly the pave- four-inch concrete for an
ments put in along the roadway.
W hen  th e  R ead  Base 1« B eer, Ce- 

m eat-C encre te  P avem ent Should  
Bd Used.

The all-im portant point in road 
construction is the nature of the 
base upon which the pavement is to 
be laid. A base is classed as good 
or had according to the way in 
which it can be drained and kept 
in a comparatively dry condition. 
For we ail know that dry earth, 
once that it has been rolled and 
well compacted, forms a base that is 

of conditions, we are going to use I “J''.’ » l?:nSU.s}??n any. °^dinary weight
»na»a Isrxr i f  «arm uinrn A ex ! t ll «< t.

average
cost of 59 cents per square yard 
over 211 miles of roadway, we feel 
that 65 cents is a figure that can 
easily be attained in Oregon.

Before the final, or ultimate, cost 
of a pavement can be calculated it 
is necessary to take into considera­
tion the life of the pavement. Now  
the truth of the m atter is that all

cents per square yard. This surfac­
ing require« renewal and mending 
at the end of three or four years 
at a cost of 5 cents per square yard, 
so that, assuming a life of 15 years 
for the pavement, as we w ill do for 
all the pavements, as that is gener­
ally the life of the road bonds, and 
also because it is impossible to de­
termine the actual life of the d if­
ferent pavements, the annual cost 
of keeping up the wearing-surface 
on concrete pavement is two cents 
per square yard for heavy traffic.

In the case of bitulithic pavement 
under heavy traffic a study of the 
safeguards taken in Portland by 
the patentors of bitulithic to give

In Table I these results, as well 
as those worked out for roadways 
having a macadam base, are tabu­
lated, it being assumed that the 
concrete as well as the re-dress 
pavement will he laid upon the old 
macadam surface with only a slight 
scarification and c l e a n s i n g .  Of 
course this table applies only to an 
assumption of 15 years as the life 
of the pavements. To  be accurate, 
the actual life of each pavement 
should be determined, and tne re tire ­
ment of the first-cost of the pave­
ment spread over that period. But, 
as we have said, such approxima-

to make Portland cement at Oswec". 
which company through its manager 
recently offered to give substantial 
reductions in the price of Portland 
cement to the state and the counties 
if they would adopt such a scheme 
in building their hard-surfare road- 
ways. That it is good business is 
also shown by the following extract 
taken from a pamphlet upon M un ic i­
pal Paving Plants issued b) the 
W arren Brothers Company it-e'i 
“In addition to saving the city 
many square yards of repairs which 
are made necessary by neglect l” 
make repairs when the defects first

the standard types of pavement will b̂c*r.. pavement the longest life

actual costs. For, if we were to 
u«e the present prices that the dif

will come on it from vehicular 
traffic. The first question to  de-pcoviu I BI «81. IB1V UI1" , , .. .. .

fcrent pavements are costing Ore- i ter^ ,nc 1,1 road-building, just as in 
gon property-owners, there would i P*ltt,nK “P *  ’building, sifts down 
be little use in writing this article, i ,rt. asc.?rtain,ng the nature of the 
as in- practically all instances the *ub‘ so1 °,ver, which the roadway 
selection would, under such condi­
tion*, be Portland-cement concrete.
F qt, as yet, only the prices for ce­
ment concrete have been gotten 
down to an approach to bedrock 
figure«. Indeed, to tell the truth, 
bitulithic is doomed if its promoters

last much longer than 15 years— 
the usual length of life of road 
bonds at the present time. M ore­
over. if  the pqvement is properly 
laid and properly cared .fo r as to 
its wearing-surface, as well as being 
repaired as soon as it chances, for 
one reason or another, to give away, 
as all pavements w ill in time, most 
of the pavements now in use in

tions of the life of the different appear, the municipal asphalt p'ant 
pavement arc, at present, little  more I saves the city in the actual cos ..f 
than guesses as the data has not yet making such repairs, and this ha. 
been obtained that enables them t o ' bee« the experience of every citv

............... .. ......  he made with any approach to ac-1 which has installed a first-da-
struction work is light W arren re- curacy; hard-surface pavements are ¡asphalt plant. It  is not difficult ! ■ 
pair crews flush-coat the streets ' entirc,y to°  modern a development I see why this should be so. when u. 
that show signs of wear and tear. for the necessary data to be at i know that cities can buy the nece- 
and also patch the surface w hereverhand . Experience has already shown sary materials as cheaply a- . n 
it has worn badly. In as much a s ', l '.at practically all the pavements the contractors, and the cost o f ' ! '  
-* -  ■ - --- w il| last much nearer 30 years than materials is about 65 per cent of thr

15 years if they are properly laid ! whole cost of the work.”

possible, is worthy of attention. 
Every Spring and Fall when con-

the flush-coat that the W arrens
use is practically the same treat- . .. . . .  -------------------------- ------
ment in the end that the California ln ,hc " rst P,ace anfi then properly! Surely it is about time tljat tli. 

Oregon will last twice that long 1 cnB'neers give their concrete pave-i i’are<l ‘ ?,r.- cven 'f  the traffic  be [people of Oregon awakened t t ' -  
........................ ..  ........... *“ that its purpose is to build heavy. W hatever advantage there ¡way that they should prove. ■! ■passes and th'e"tooograDhv 'o f1,the I * hat ’* ’ * difficult to fix the life i m en t’ *'t that its purpose is to ------- - . .  f i=z • i — .......... '

various uortions t h a t a r e  »r. I... a pavement. O f course o u r ! ” •’ a s.al]dy. bituminous coat 1 ' i  regard to length of life is en- order to get the goo<pavement. U t course our 
readers who have followed the pres

try  to hold its price at the present 
high level much longer, for it is 
only a m atter of a few years before 
the voters of the • d ifferent states 
will have become sufficiently edu­
cated in road matters to demandthat all pavements compete upon I '"’ad- herefoie, whenever the base 
strictly an engineering basis, in- ° '  a roadway is poor, the pavement 
stead of upon tne present politician
plane.
This A rtic le  Diacuss«« C ounty H ig h ­

way« R a th er T h a n  C ity  S treet«.
The reader must also remember 

that, in this artic l*. we are dis­
cussing the paving of country high­
ways and not that of city streets.
So that the difference in cost of 
cleaning the several types of pave­
ment w ill not enter into this dis­
cussion. nor w ill noisiness or ap­
pearance have the importance that 
they would have in determining the 
type of pavement that should be 
used were it streets and-not high­
ways that we are discussing. M o re ­
over. it should be remembered that 
we are discussing the paving of the 
roads that are to serve the Ofegon of

various portions that are to  be 
paved. In  general it can be sgid 
that the base is good if the sub-soil 
and the topography is such that it 
can be kept in a well-drained con­
dition at all times of the year. On . . . .  . ,
the other hand, if  the base is soggy rSal. d?ubt , ,n rt,«ard “ » »be It fe , , , , , .  . ...
and can not be kept well drained of bard-surface pavements is c o n - iand .,,K  same densities of traffic, 
because of the lay of the ground, cern‘nK length of time that b itu - IS? ..,bat 11 can be assumed that it 
the hase is poor, and so the pave­
ment itself must have an inherent , .
resistance to deformation under bituminous pavement

orafe under the elements.
_________ ________ Bitulithic pavements have been

must have a concrete hase if it is to i laid in this city during the last 12 
give efficient service. So as c o n -[y cars under varying conditions of 
crete with a thin bituminous w iar-1  ,ra f f 'c so th .t it is possible from  
ing-surface such as is used in C a li- !a study of Portland streets to get 
fornia is the cheapest in first-cost, j a fairly accurate idea of what the 
and also costs no more to keep in ! I'f»' ° f  these pavements will prove
condition than would a sheet-asphalt ' * °  be. Probably F ifth  Street from
pavement, or a bitulithic pavement ! Jefferson to Burnside Street travers- ,    . . _
with a concrete base under it. we [ ,nK the heart of the business district z ,.Ve» v p - r th ' ^  possddy

........................  has withstood heavier traffic  than | bltr ef ïe» ‘ d,MnteKra‘ *
any other bitulithic street in this i L? elements upon th

____ _ city. It  has been in use 12 year.
six inches thick should 1 a,,d *’ st*H if°°d  condition. Yam ­

hill

_____ _ , llv ¡about three-cighths of an inch thick ! ,ire b' with cement-concrete pave-jthey need "so badly? put i
ent good-road boosters of this s t a t e 1? ,a '<e the wear and tear of traffic. ! 11,1 !lts a? they do not deteriorate j prices 
will think that there is only one i tbe, co*, maintaining this w earing- tinder the elements. Henct the 
pavement that w ill last any length I m u s t  be practically the same i al,ove . cost , " ata a' e’ .? [ .  a’7 th,n8 ’ 
of time. But that is not true. The I ôr both types of pavement under n,orc favorable to .b itu lith ic  than to! pare it 

e the same atmospheric conditions “* *
.¡a n d  the same densities

............. o  ___  ............. .. i • '?  that it can he assm
minous pavements will" stand up u n - I"  a'so cost two cents per square
der heavy traffic , for it is o n ly P ard annually to keep bitulithic 

s that deteri- '1,avements in good condition over 
a period of 15 years.

In the case of light traffic , the 
abrasion of the concrete under 
traffic is practically nothing, and the 
effect of the elements is nil. So. 
under these ’ conditions, the cost of 
maintenance for concrete pavement ' 
also becomes practically nothing. 
But this is not true of bituminous i 
pavements under light traffic. For. (

w ill dismiss that phase of the prob 
lem simply by stating that when 
the base is poor a cement-concrete 
pavement
be used.

\Ve shall, therefore, discuss in de-i sect 
tailv only roadways having a good ycar!;. 
earth sub-soil, or a firm  macadam ; condition

J  asphaltic cement in the pavement! 
■ 'causes the surface to give aw ay'

it » 7«i i i i  in  xtMMi n o n u n io n  l a m - ' , • n > .1
is another street in the business ‘ bv a9 by then
ion th a t has been dow n for 12 « m e n t  has lost its b inding
■s. and it a lso  is still in good a n d . « - d re s s in g  of the  sur-

J ti (I g i n g from these
base along them. The problem then s,ree,s '« ,,ot unreasonable to 
becomes one of what pavement to , »ffept the claims of the patentees of 
use when the traffic  is heavy or ’ bis pavement that it will last 15

n .it ri_

concrete; at least so far 
total costs are concerned.

as the 1 I f  you are

Save this article to r 
with others in this .. H '•

a taxpayer
w ant them  all next N ot - till”
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Competent Lady Amiat»nt 

•ad Montconmrv. Phnnr Mun

face must be resorted to in order 
to mend the cracks and bind the 
t*ock aggregate together. The cost 
of this re-dressing, judging from  
the thickness of samples of bitu­
lithic wearing-surface cut from light- 

"  ‘ hould
ard, 
ree- 
ame 
cost 

form.
pplication of this 

re-surfacing coat is necessary at 
least every ten years, bitulithic pave- 
mcn', e\en under light traffic, costs 
approximately a cent per year per 
square yard of wearing-surface to

dense, and what to use when the years under heavy traffic without

such that there will be any need 
for such expensive, even if  efficient, 
road coverings, as brick, wood-block, 
or stone-block pavements, for the 
tra ffic  must he heavy indeed to 
make it economically justifiable to 
use such costly types of pavement.

In this paper we will not discuss 
each and every pavement that has 
been used extensively in this or 
other states. Instead, we are going 
to select bitulithic pavement as 
representative of the bituminous 
group of pavements, which includes 
sheet asphalt, asphaltic concrete 
(Topeka m ix), and bitulithic itself, 
and, as representative of the cement- 
concrete pavements, discuss ordinary 
cement-concrete pavement of l: l!< :3 . 
or Wayne County, mix W r have

„ m i  »m e u n o in e r .  j y n e n  tne tra t- 
fic is light, bitulithic pavement with 
a two-inch wearing surface and a 
four-inch crushed-rock base comes 
itt competition with concrete pave­
ment four inches thick and unpro­
tected by a wearing-surface. W hen  
the roadway has a good macadam 
base in place, bitulithic re-dress

m o s t  easterly block ol this improve­
ment was laid by the W arren Com 
pany while the westerly portion ex­
tending to the limits of Washington 
Park was laid by the Barber Asphalt
Pacing Company. A fter the Barbers i k i" »  it in ' condition’ 
became involved in litigation with i
the W arren Company, the part th a t, The Real Co«t of Pavement 
was laid by the Barber people was

John C. McCue
FOB

pavement having a wearing-surface ! neglected as the laying of it was 
two inches thick laid upon a 
crushed-rock base l!<. inches thick, 
put in to level up and re-crown the 
old macadam base, comes in compe­
tition with four-inch cement-con­
crete pavement.

In regard to this treatment of 
the paving problem, the cement men 
will complain because we recom­
mend the protection of the surface

considered an infringement of the 
W arren patents. So it offers a 
splendid example of a bitulithic 
pavement under light traffic left to 
care for itself in a struggle with the 
rains and frosts of Oregon. This 
pavement is full of cracks through­
out its entire length, and in as 
much as there has been practically 
no traffic  over this portion of the

Service.
Having determined what it costs 

to lay differen. types 'o f pavement, 
and having arrived at an approxima­
tion to the cost of maintaining them 
in good condition, we are ready, !«< 
assuming a life of say 15 years for 
all the pavements, to proceed to a 
study of what is the real cost of 
the service given by the various 
hard-surface pavements under d if­
ferent traffic  conditions.

In case that the roads are con-
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