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( F e d e r a l Government p e r t i c i p s t i o n , 
By H. S. Fairb&nk, Chairman 5 R e s e a r c h 
Committee, U. S. Bureau o f P u b l i c R o a d s . ) 

Whon Mr. E. ^ . j ames : , speak ing b e f o r o the Soventh Annual Asphr. l t p a v ­
i n g C o n f e r e n c e a t Now O r l e a n s , c a l l e d a t t e n t i o n t o tho n o o d o f exper iments t o 
de te rmino how h o s t t o uso l i g h t o i l p r o d u c t s i n l o w - c o s t r o a d b u i l d i n g , ho o x -
p r e s s e d the hopo of tho Bureau o f P u b l i c Roads tha t tho i n d u s t r y would f i n d i n 
the devo lopmont of t ha t b road f i e l d f o r the u t i l i s a t i o n o f i t s p r o d u c t s en o p ­
p o r t u n i t y wor thy o f i t s b e s t e f f o r t s equa l a t l e a s t t o t ha t o f f e r e d in tho n e c ­
e s s a r i l y l i m i t e d f i o l d o f h i g h - c l a s s pavGmont c o n s t r u c t i o n . Examinat ion o f the 
prograra o f t h i s e i g h t h c o n f e r e n c e , s u g g e s t s tha t the i n d u s t r y ©pprovod tho sug­
g e s t i o n , 

Tho B u r e a u ' s i n t e r e s t in the deve lopment o f r .o thods o f l o w - c o s t road 
c o n s t r u c t i o n i s founded upon knowledge o f t ho need o f such mothodls f o r tho im­
provement o f l i t e r a l l y hundreds o f thousands of m i l e s o f r o a d s on which t he p r e ­
sen t t r a f f i c i s o f such p r o p o r t i o n s ©s t o r e q u i r e a smooth , d u s t l e & s , y e a r -
round s u r f a c e , bu t no t s o g r e a t ©s t o j u s t i f y the n e c e s s a r y e x p e n d i t u r e f o r 8 
s u r f a c e o f h igh t y p o . Wo have beon c o n f r o n t e d d i r e c t l y w i t h t h i s need, i n c o n ­
n e c t i o n v/ith t h o improvement o f r o a d s i n tho n a t i o n a l f o r e s t s and parks- which 
are. our s p e c i a l r e s p o n s i b i l i t y . ",7e know t h a t t h e r e a rc K&ny m i l e s o f main r o a d s 
in c e r t a i n r e g i o n s , p a r t i c u l a r l y i n tho 7/ G st and Sou th , which are i n need o f 
s i m i l a r improvement and we r e a l i s e t ha t the hope o f s a t i s f a c t o r y o e r l y i & p r o v o -
ment o f thousands upon thousands o f m i l e s o f l o c a l r o a d s depends s o l e l y upon the 
prompt deve lopmen t o f s u i t a b l e l o w - c o a t s u r f a c e s , 

Tho p r o b l e m now p r e s e n t e d b y t h o s e l o c a l r o a d s i s much the same s s t ha t 
which t h i r t y y e a r s ago was p r e s e n t e d by the f a r more l i m i t e d m i l e a g e of main 
r o a d s . 17ith t ho g e n o r a l i n c r e a s e i n t r a f f i c d e n s i t y t ha t hag f o l l o w e d e v e r y ­
where, t ho mounting motor v e h i c l e r e g i s t r a t i o n , vio now f i n d t h e s e l o c a l r o a d s 
s u b j e c t e d t o a t r a f f i c a s heovy s s t h a t which y e a r s ergo s u g g e s t e d the use o f 
b i tuminous m a t e r i a l s i n t ho improvement o f tho n e i n r o a d s . The d i f f e r e n c e i s 
' tha t where 3 0 y e a r s ago tho p r o b l e mws t o improve some t e n s o f thousands o f 
m i l e s , t h a t which now c o n f r o n t s t he l o c a l a u t h o r i t i e s a n v o l v o s the improvement 
o f hundreds o f thousands of m i l e s . 

Tho B u r e a u ' s f i r s t a c t i v e i n t e r e s t i n expe r imen t s l o o k i n g t o the d e v e l ­
opment o f methods o f l o w - c o s t s u r f a c i n g u s i n g b i t u m i n o u s m a t e r i a l s was an o u t ­
growth o f i t s e x p e r i e n c e w i t h r o a d s b u i l t i n tho n a t i o n a l f o r e s t s unde r i t s d i ­
r e c t s u p e r v i s i o n , when t r a f f i c on t h o s e r o a d ? wes c o n s i d e r a b l y l igh te r* then i t 
how i a we found the c o n s t r u c t i o n o f a s u r f a c e o f f i n e l y c rushed r o c k o r g r a v e l 
&n adequa te p r o v i s i o n f o r y e a r - r o u n d s e r v i c e . A a i r s i l a r typo o f s u r f a c e had 

( N o t e : pape r p r e s e n t e d at E i g h t h Annual A s p h a l t p a v i n g C o n f e r e n c e , '.Tost Baden 
S p r i n g s , Indiana, . Oc tobe r S8th t o November 1 s t , 1989. ) 
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been i d o p t e d b y a nurabar o f the Eas te rn S t a t e s and % r a t h e r c o n s i d e r a b l e mile&ge 
had b e e n b u i l t when* some f i v e o r s i x y e a r s s.go, i t became apparent tha t t r a f f i c 
had s l ressdy i n c r e a s e d to © p o i n t which would demand tha t something b© done im­
m e d i a t e l y to l e y tho d u s t &nd reduce the heavy l o s e o f s u r f a c i n g m a t e r i a l that 
ASS t a k i n g p l a c e . 

The S t a t e s o f Oregon and C a l i f o r n i a t o o k the l e s d i n the expe r imen ta l 
use o f p e t r o l e u G o i l s b y v a r i o u s methods t o rsme&y th© s i t u a t i o n &ni when t h e i r 
e f f e c t s had &l raady shown scans c o n s i d e r a b l e p r o m i s e o f s u c c e s s , tho Bureau j o i n e d 
with t he C a l i f o r n i a department i n an i n v e s t i g a t i o n o f the v a r i o u s methods tha t 
h&d boen t r i e d wi th a v i e w t o a s c e r t a i n i n g wh©t methods o r c o m b i n a t i o n s o f methods 
and ra&terisls i s i g h t b e e x p e c t e d t o . a f f o r d the g r o e t e s t measure o f r e l i e f . The 
r e s u l t s o f tho i n v e s t i g a t i o n were p u b l i s h a d i n 19S7 i n th© B u r e a u ' s mogas ine 
p u b l i c S o e d s , snd i n a S p a c i e l b u l l e t i n o f the C a l i f o r n i a depa r tmen t . 

A t about tho s&mo tima tho Bureau w&s a l s o ong&ged wi th t he highway 
commission o f South C a r o l i n a i n o x p o r i m o a t s t o d e v e l o p the p o s s i b i l i t i e s o f b i ­
tuminous s u r f a c e t rea tment o f t o p s o i l r o a d s , and t he f i r s t r e p o r t o f t h o s e &x~ 
per imsnts , ishioh wore d i s t i n c t l y p r o m i s i n g , wns a l s o p u b l i s h e d i n 19S7 . 

So much tho Bureau had don© when %r. J&Ees m&do h i s recommendation t o 
the i n d u s t r y a t the Seven th Annual Confe rence i n 19SB. The s u g g e s t i o n met wi th 
immediate r e sponse end i n March o f tho p r e s e n t y o a r & j o i n t t e c h n i c a l coHsaittee 
was c r e a t e d t o r e p r e s e n t tho i n d u s t r y end the Bureau in p l e n n i n g end c a r r y i n g ou t 
a comprahensive s tudy o f a l l o f the v a r i o u s mot hods which had b y t t e t -time bean 
developed in var ious , p a r t s o f the c o u n t r y . 

Genera l Cha rac t e r £nd L i m i t a t i o n s o f , T h s C o o p o r s t i v a R e s e a r c h . 

I t was ag reed t o l i m i t the s c o p s o f the i n v e s t i g a t i o n t o tho s tudy o f 
We v a r i o u s jiewgr mothods o f c o n s t r u c t i o n o r t reatment i n v o l v i n g b i tuminous ma­
te r i a l s d e s i g n e d t o p r o d u c e a d u s t l e s s su r f ace r e s i s t a n t t o l i g h t t r a f f i c and 
i&ss .expsns iva than s tandard p e n e t r a t i o n macadam. Th i s would i n c l u d e the v a r i o u s 
methods o f s u r f a c e trs&tment o f s a n d - c l s y , t o p s o i l , g r o v e l , a tone end o t h e r ma­
t e r i a l s , s a n d - a s p h a l t raixturos'and i n - p l s c e m i x t u r e s o f s t o n o , g r a v e l , sand, e t c . , 
"with a l l typos o f a s p h n l t i c o i l s , f l u i d r e s i d u a l s , o u t - b a c k s and emuls ions or . 
heavier m a t e r i a l s whoro nocesS:sry . 

Four p r i n c i p a l l i n o s o f i n v e s t i g a t i o n wore p r o j e c t e d : 

1 s t , A r a p i d , bu t d e t f c i l o d ' s t u d y o f t h o r e s u l t s o f a l l tho v a r i o u s 
methods d e v e l o p e d l o c a l l y i n ra&ny pe r t s o f the c o u n t r y wi th © 
vxer,' t o c a c o r t o t n i a g d e f i n i t e l y tho rosrits o f o&ch, d e v e l o p i n g 
i n f o r m a t i o n which i f p rompt ly d i s s e m i n a t e d might b o g e n e r a l l y 
u s e f u l and p r & c t i c © l l y a p p l i c a b l e &t o n c e , and o v e n t u s - l l y l o a d i n g 
t o a knowledge o f tho p r i n c i p l e s i n v o l v e d i n tho newer methods 
from which to p r o c e e d t o . the i r f u r t h e r development , , 

§ n d . To s tudy the e f f i c i e n c y o f the mat hods o f app ly ing &nd a i x i n g 
a s p h a l t and a g g r e g a t e s &t p r e s e n t employed , t o o b s e r v a tho o p e r ­
a t i o n o f machinery ©nd equipment i n d e t a i l , and o v o n t u r ; l l y t o sug­
g e s t B O d i f i c a t i o n s i n equipment ©rid methods which s i g h t r e s u l t i n 
p h y s i c a l end economic improvement® o f c o n s t r u c t i o n m e t h o d s . 
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3 r d . To analyzes the a . spha l t i c m a t e r i a l s a c t u a l l y u sed i n work done 
t o da to and a l l a v a i l a b l e rasteri&Is which migh t b e used w i t h 
a v i e w t o tho deve lopment o f b i t uminous m a t e r i a l s having the 
c h a r a c t e r i s t i c s found t o be d e s i r a b l e f o r work o f the v a r i o u s 
c l a s s e s , and 

4 t h . To b u i l d and s tudy e x p e r i m e n t a l r o o d s o f v a r i o u s t ypes in o r ­
d e r to i s o l a t e the e f f e c t s o f v a r i a b l e s n o t d e t e c t a b l e in the 
b r o a d e r f i e l d i n v e s t i g a t i o n s . 

In the f i r s t phase o f the i n v e s t i g a t i o n - the b r o o d f i e l d 
s tud ies - i t i s p r o p o s e d to make a d e t a i l e d a n a l y s i s o f the m e t h o d s , n s t c j r i a l s , 
eos t , and s e r v i c e o f the v a r i o u s t y p e s o f l o w - c o s t b i tuminous s u r f a c e s thus f a r 
developed i n v a r i o u s l o c a l i t i e s , b o t h b y the o b s e r v a t i o n of gonada l r e s u l t s o b ­
tained and b y tho mors p a r t i c u l a r s tudy o f r e p r e s e n t a t i v e s e c t i o n s , o f e a c h type 
of c o n s t r u c t i o n w i t h r e g a r d t o which a inoro o r l e s s comple te h i s t o r y i s a v a i l a b l e . 

The t y p o s t o be s t u d i e d w i l l i n c l u d e s a n d - c l a y and t o p s o i l 
surface t r ea tmen t s i n the S o u t h e a s t e r n St t r tos ; s a n d - s s p h a l i s u r f a c e s i n Massachu­
s e t t s , Worth C a r o l i n a ond o t h e r S t a t e s ; b i t u m i n o u s t rea tments o f c l c y roads i n 
I l l i n o i s and e l s e w h e r e ; tho r e t r e a d method o f Indiana and somewhat s i m i l a r t r e a t ­
ments o f s t o n e roads i n o t h e r States . ; tho s o - c a l l e d b l o t t e r t r ea tment o f g r a v e l 
roads in Minnesota and a d j a c e n t S t a t e s ; o i l e d sand roads i n C a l i f o r n i a , Wovado, 
(fabraska, and "elsewhere; snd the nsixed-m~pla.ee t rea tment o f f i no -o -mshod r o c k 
end g r a v e l s u r f a c e s vshich has reached i t s h i g h e s t deve lopment in tho f a r wes te rn 
S ta t e s . 

S t u d i o s have a l r e a d y been made o f su r f ace trea-tmonta o f s and-
olay end t o p s o i l road© in F l o r i d a and South C a r o l i n e ; o f o i l t rea tments o f c l a y 
roads i n I l l i n o i s ; and o f the r e t r e a d method in In&i&na, The data g a t h e r e d In 
th& f i e l d b y ' e n g i n e e r s o f the Bureau, tho A s s o c i a t i o n and the r e s p e c t i v e S t a t e s , 
are in c o u r s e o f a n a l y s i s a.t t h o p r e s e n t t i m e ; and i t i s e x p e c t e d t ha t the f i r s t 
reports d e a l i n g v?ith t h e s e t h r o o t y p e s w i l l b e p u b l i s h e d v e r y s h o r t l y . An i n ­
d ica t ion o f the p r o g r e s s that has been made and o f tho g e n e r a l c h a r a c t e r o f the 
information ob t a ined w i l l bo p r e s e n t e d b y Mr. Pauls l a t e r in t h i s m o r n i n g ' s s e s ­
sion. 

The s t u d i e s o f the e f f i c i e n c y o f c o n s t r u c t i o n methods end 
e<£uipment, which c o n s t i t u t e s the seoond phase o f the i n v e s t i g a t i o n i s b e i n g c o n -
tooted by the Bureau v/ith the a d v i c e and a s s i s t a n c e o f the a s s o c i a t i o n . These 
8 tudias a re s i m i l a r in t h o i r g e n e r a l a i n s and mat hods t o s t u d i e s p r e v i o u s l y made 

the Bureau i n the f i e l d s of g rad ing ©nd c o n c r e t e and b i tuminous pavement c c n -
^ r u c t i o n ; end i t i s hor»od t ha t they rclll p r o d u c e i n f o r m a t i o n o f as g r o a t v a l u e 
s & those o t h e r s t u d i e s have b rought o u t . They have b e e n i n p r o g r e s s on s number 
0 f s e l e c t e d p ro jec t s - e m p l o y i n g equipment end methods o f v a r i o u s type© f o r s e v e r a l 
fficmth.s; b u t a s y e t i t i s n o t p o s s i b l e t o p r e s e n t any d e f i n i t e r e s u l t s o r c o n c l u ­
sions, 

Tho t h i r d phase o f tho i n v e s t i g a t i o n - that i n v o l v i n g a 
stu3y and a n a l y s i s o f the a v a i l a b l e b i tuminous m a t o r i a l s i s the p a r t i c u l a r r e -
^ w i s i b i l i t y o f tho i n d u s t r y and w i l l d o u b t l e s - b e d e a l t v/ith a t l e n g t h b y 
*• Hubbard i n h i s paper t h i s n o r n l n g . 

http://nsixed-m~pla.ee


- 4 -

Tha f-gur^h phase , i n v o l v i n g tho c o n s t r u c t i o n and s tudy o f e x ­
perimental r o a d s , has- e l c o / b a g u n and will he a c t i v e l y p r o s e c u t e d main ly b y the 
Bureau o f P u b l i c Roads i n c o o p e r a t i o n wi th s e v e r a l o f tho S t a t e highway depar tments , 
t>ut a lways w i t h tho a c t i v e a s s i s t & n c e and a d v i c e o f r e i ^ roaen t a t i ve s o f the a s s o ­
c i a t i o n . 

Throe such d e t a i l e d exper imen t s aro now i n p r o g r e s s ; tho f i r s t 
E» c o n t i n u a t i o n o f tho su r f ace t rea tments o f t o p s o i l in South C a r o l i n a ; t h G s econd 
$ s e r i e s o f expe r imon t s i n C a l i f o r n i a i n v o l v i n g tho t rea tment o f f i n e c rushed r o c k 
and g r a v e l s u r f a c e s wi th s e v e r a l t ypos o f b i tuminous m a t e r i a l s b y methods o f s u r ­
face t rea tment and m i x i n g i n p l a c e ; and tho t h i r d a s e r i e s o f expe r imen t s i n tho 
treatment o f sandy s o i l wi th v a r i o u s a s p h a l t i c m a t e r i a l s . The l o c a t i o n o f those 
experiments i s tho s ; , n d - h i l l s e c t i o n o f Nebraska . 

Tho Exper imenta l Roads i n South C a r o l i n a . 

Tho South C a r o l i n a exper imen t s have been c o n d u c t e d in c o o p e r a t i o n 
with the S t a t e highway o o m u i s s i o n . Four e x p e r i m e n t a l r o a d s have hoon b u i l t in as 
many c o u n t i e s s ine© 1925; bu t tho f i r s t , a road in Anderson County , having s e r v e d 
its p u r p o s e , i s no l o n g o r under o b s e r v a t i o n b y tho Bureau, A r e p o r t o f tho e x ­
periments on t h i s road was p u b l i s h e d in the £Jovonber 1927 i s s u e o f P u b l i c R o a d s , 

The o t h e r t h r o e p r o j e c t s i n Sou th C a r o l i n a a r o under c u r r e n t o b ­
se rva t ion , and c o n s t i t u t e s o u r c e s o f i n f o r m a t i o n f o r the c o o p e r a t i v e i n v e s t i g a t i o n . 
Those are i n Spar tanburg , Horry and B e r k e l e y c o u n t i e s . 

The Spar tanburg County p r o j e c t i s l o c a t e d on S t a t e Routs 1 9 , 
beginning a t tho sou thorn c i t y l i m i t s o f Inman and ex t end ing n o r t h t o tha S t a t e 
l ino. There a re f i v e e x p e r i m e n t a l s e c t i o n s agg rega t i ng 8 m i l e s i n l e n g t h o n e ach 
of which the t o p s o i l s u r f a c e was g i v e n a d o u b l e s u r f a c e t r ea tment , the v a r i a b l e s 
boing tho b i tuminous m a t e r i a l s and the m i n o r e l c o v e r i n g . On a l l s e c t i o n s the 
prhaing n a t o r i a l was a p p l i o d a t tho r a t e o f |- g a l l o n p e r square yard and tho second 
a P P l i c s t i o n at the r a t e o f 1/3 g a l l o n p e r squ&re y a r d . On tho f i r s t and f o u r t h 
sect ions the primer was a t a r o f 8 t o 13 s p a c i f i c v i s c o s i t y at 40°C and the second 
coat ho t t a r , the v a r i a b l e s b e i n g the c o v e r m a t e r i a l which c o n s i s t o d o f s l a g and 
storio, b o t h graded from \ t o 1 i n c h . On the second s e c t i o n the p r imer was a c u t -
feck o i l and tho socond a p p l i c a t i o n a ho t a s p h a l t o f 150 t o £00 p e n e t r a t i o n ; the 
cover was | t o 1 i n c h s t o n e . The t h i r d s e c t i o n had a pr ime o f c u t - b a c k o i l end a 
second c o a t o f ho t tar w i th c o v e r i n g o f s t o n e and d o l o m i t e c h a t s ; and the f i f t h 
B °o t ion a prima o f t a r and a second c o a t o f h o t a s p h a l t o f 150 t o 300 p e n e t r a t i o n , 
fee c o v e r i n g s t o n e . 

These oxpa r imen ta l s e c t i o n s v;oro b u i l t in 1925 and have s i n c e 
OQQn under con t inuous Kfi intonancc and o b s e r v a t i o n , A r e p o r t o f a l l a v a i l a b l e data 
^ to the summer o f 1 9 2 ? was p u b l i s h e d in P u b l i c Roads f o r November o f tha t y e a r . 

& The Hor ry County expe r imen t s wore conduc t ed on a s e c t i o n o f 
ftto Rou te 38, 2 0 , s i l o s i n l e n g t h , be tween Conway and G a l i v e n t s F o r r y , Th i s 

^ D J Q c t , whioh woe a t o s t o f m i x e d - i n - p l a e o t o p s o i l s u r f a c e s * wag c o n s t r u c t e d i n 
27. There aro e i g h t e x p e r i m e n t a l s e c t i o n s each i n turn d i v i d e d i n t o s u b - s o c -

l 0 i i s t o © t o t e l o f £ 9 . Two o f tho s e c t i o n s , c o v e r i n g a t o t a l l e n g t h o f 1 2 , 7 0 0 
were planned t o bo main ta ined by mach ine . In those-, f o u r s l o w - c u r i n g o i l s 
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were used in the mix ing p r o c e s s and no s e a l c o a t was a p p l i e d . The f o u r - o i l s u sed 
on t he se s e c t i o n s were as f o l l o w s : 

S e c t i o n 3 . 5 , 0 0 0 f e e t , F o . 5 road o i l . 
S e c t i o n 4A, 8 , 6 0 0 f e e t , No. 5 r o a d o i l w i t h p r o s s u r e s t i l l t a r . 
S o c t i o n 4B, 2 , 6 0 0 f o o t , N o . 6 r o a d o i l w i th p r e s s u r e s t i l l t a r . 
S e c t i o n 40 , £ , 5 0 0 f o o t , F lux o i l wi th p r e s s u r e s t i l l ter. 

The remainder o f tho s e c t i o n s wore d e s i g n e d f o r p a t r o l main ten­
ance b y p a t c h i n g . In t h o s e , v a r i o u s g rades o f q u i c k - d r y i n g a s p h a l t s and t a r s 
wore used i n tho mixed b a s e and s i n g l e o r d o u b l e s u r f a c e t r e a t m e n t s , wi th c o v e r 
mater ia l o f sand, pea g r a v e l , c rushed s t o n e , and t r e a t e d s o i l . One s e c t i o n Uo . 8 , 
h&d o n l y a s u r f a c e t r ea tmen t . The b a s e was n o t m i x e d . I t v/as d i v i d e d i n t o two 
s u b - s e c t i o n s on ono o f which tho priraor was 65-100 p e n e t r a t i o n a s p h a l t cu t b a c k 
with naphtha and on the o t h e r t a r o f 8 t o 13 s p e c i f i c v i s c o s i t y ; on b o t h tho s o a l 
coat was 150-200 p e n e t r a t i o n a s p h a l t a p p l i e d h o t . Tho prime a p p l i c a t i o n s wore ' i n 
tho amount o f a p p r o x i m a t e l y a h a l f g a l l o n and the s e a l a t the r a t e e f 3/8 g a l l o n 
per square y a r d . The- c o v e r i n each c a s e was l i t o J i n c h s tone i n the amount o f 
60 pounds p e r squa roya rd . 

On a l l o t h e r s e c t i o n s the base was mixed wi th b i tuminous m a t e r i a l , 
c o n s i s t i n g o f cu t backs o f a s p h a l t o f 8 5 - 1 0 0 , 1 0 0 - 1 2 0 , and 150-180 p e n e t r a t i o n , 
aad t a r i f 18-25 s p e c i f i c v i s c o s i t y ; and to these mixed bases were added s u r f a c e 
treatments o f v a r i o u s m a t e r i a l s , the c o m b i n a t i o n s b e i n g t o o complex to enumerate . 

As p r e v i o u s l y s t a t e d t h o s e s e c t i o n s v/ere b u i l t i n 1927,- S ince tha t 
time comple t e r e c o r d s o f t r a f f i c , maintenance and a l l p e r t i n e n t i n f o r m a t i o n have 
•been kept but no r e p o r t has been p u b l i s h e d . The a n a l y s i s o f t h e r e s u l t s o b t a i n e d 
vd. 11 supp ly impor tant da t a f o r c o n s i d e r a t i o n in the c o o p e r a t i v e i n v e s t i g a t i o n . 

The t h i r d o f the c u r r e n t South C a r o l i n a exper iments i s l o c a t e d i n 
Berkeley County . The c o n s t r u c t i o n v/as comple ted dur ing the pa s t summer. In t he s o 
experiments v/hich have been c o n d u c t e d on 4 j m i l e s o f S t a t e Route 46 near Moncks 
Corner, wo have exper imented wi th s t o n e s u r f a c e s l a i d on e&nd-c lay and marl b a s e s , 
there b e i n g Zk m i l e s o f the fo rmer and 2 m i l e s o f tho l a t t e r . E x c e p t f o r the 
length o f tho s e c t i o n s t h e s u r f a c e s a p p l i e d o v e r the two t y p e s o f b a s e wore o f tho 
same f i v e k i n d s . Four o f the s u r f a c e s on each t y p o o f base ware mixed i n p l a c e ; 
the f i f t h was s u r f a c e - t r e a t e d . 

The o b j e c t s o f the s u r f a c e expe r imen t s v/ere t o d e t e r m i n e the r e ­
lat ive va lue o f m i x e d - i n - p l a c e and s u r f a c e - t r e a t e d s u r f a c e s , and t o t e s t the 
P r a c t i c a b i l i t y o f u s ing v a r i o u s l y graded mine ra l a g g r e g a t e s v/ith c u t - b a c k a s p h a l t s 
in the m i x e d - i n - p l a c e method o f c o n s t r u c t i o n . C o n s e q u e n t l y each o f tho m i x o d - I n -
plaoe s e c t i o n s i n v o l v e s a d i f f e r e n t g r a d a t i o n and s i z e o f minera l a g g r e g a t e . The 
f i r s t exper iment was d i v i d e d i n t o two s e c t i o n s i n ono o f v/hich the b i tuminous 
material was a 6 0 - 7 0 p e n e t r a t i o n a s p h a l t cut b a c k v/ith 35 t o 30 p e r cen t o f heavy 
aphtha and i n the o t h e r an 8 5 - 1 0 0 p e n e t r a t i o n a s p h a l t a l s o c u t - b a c k wi th £5 t o 30 
par cen t o f heavy naphtha . In the o t h e r t h ree i v i i xed - in -p l ace expe r imen t s tho 
e 5- l00 p e n e t r a t i o n m a t e r i a l v/as u s e d . 
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'/ The s u r f a c e - t r e a t a d s e c t i o n on. tha marl "base -was t r e a t e d , w i th 
the same S5-100 pene t r a t i on . Kiateri&l i n th© ©mount o f abou t & h a l f g a l l o n t o t h o 
square y a r d ; and the sas.e t rea tment was a p p l i e d t o & p o r t i o n o f the s e c t i o n on 
s c n d - c l a y b^so . , the remainder o f the s e c t i o n b e i n g t r e a t e d wi th C o l e s . 

The C a l i f o r n i a Exper imenta l Boad 

Tho C a l i f o r n i a exper imen t s r e p r e s e n t an e f f o r t t o t e s t under 
i d e n t i c a l c o n d i t i o n s the r e l a t i v e v a l u e s o f c u t - b a c k a s p h a l t s , e m u l s i o n s , and 
the s o - c a l l e d f u o l o i l s f o r s u r f a c e t rea tment and m i x e d - i n - p l a o e c o n s t r u c t i o n 
on f i n e c rushod r o c k and g r a v e l s u r f a c e s . 

These e x p e r i m e n t a l s u r f a c e s have been c o n s t r u c t e d dur ing the 
past summer on a s e c t i o n o f road about 10 m i l e s in l e n g t h n e a r T rucke r , tha 
Bureau c o o p e r a t i n g wi th the D i v i s i o n o f Highways o f the C a l i f o r n i a Papsrtmant o f 
Pubi io ? o r k § . 

The s e c t i o n of road i n v o l v e d had p r e v i o u s l y b e e n s u r f a c e d i n 
19«?7 wi th m i x e d - i n - p l a c e c rushed r o c k . The o l d s u r f a c e had become inadequa te and 
i t wss t o be s t r eng thened b y a d d i t i o n of anew compacted depth o f 3 i n c h e s of s t o n e . 
Advantages was takau of t h i s o c c a s i o n t o t r y t h e v a r i o u s b i t u m i n o u s m a t e r i a l s and 
methods o f c o n s t r u c t i o n . 

The p r o j e c t i n c l u d e s a t o t t l o f 20 expe r imen ta l s e c t i o n s in a l l 
but two o f which the m i n e r a l Ba to r i a l i s f i n e crushed r o c k , the e x c e p t i o n a l s e c ­
t i o n s ' b e i n g f i n e c rushed g r a v e l . 

Tho b i tuminous t r ea tments c o n s i s t e d o f i n - p l & c o m i x t u r e s o f 
fue l o i l , Ks roseno cu t b a c k s , and e m u l s i o n s ; and s u r f a c e t rea tments wi th f u e l o i l , 
t heavy road o i l , a s p h a l t o f 150-SOO p e n e t r a t i o n , end two e m u l s i f i e d a s p h a l t s 
from d i f f e r e n t s o u r c e s . 

Tho Sand-Oil . Road Experiments i n Nobradka. 

The Nebraska e x p e r i m e n t s , which have e l s o been c o n s t r u c t e d 
during the p a s t summer are l o c a t e d on F s d e r a l - a i d p r o j e c t 313-A, & s t r e t c h o f 
roiid about 9 j m i l e s i n l e n g t h , b e g i n n i n g a t the town of O ' N e i l l and running 
south toward B a r t l e t t . The s o i l at t h i s p o i n t i s c h a r a c t e r i s t i c of the sandy 
s o i l g which o c c u r o v e r a l a r g e area o f the S t a t e o f JJebr&ska, 

The o n t i r o p r o j e c t tfhich was c o n s t r u c t e d i n c o o p e r a t i o n w i t h 
the S t a t e h i g h l y e u t h o r i t i e s , i s d i v i d o d i n t o n i n e s e c t i o n s each &pprox ima te ly 
ona n i l e in. l e n g t h . Tho work j u s t comple t ed c o n s i s t e d o f the c o n s t r u c t i o n of a 
mixed s a n d - o i l s u r f a c e o f 4 i n c h e s oorapacted depth over t h e e n t i r e l e n g t h of tho 
road. In t h i s work t h e o n l y v a r i a b l e v/as the b i t uminous m a t e r i a l o f which t h e r e 
were t h r e a t y p e s each a p p l i e d t o t h r e e s e c t i o n s . On s e c t i o n s 1, 3 , and 3 , the 
mater ia l used was r o a d o i l o f 6 0 - 7 0 pe r cen t a s p h a l t o f ICO p s n a t r a t i o n ; on s e c ­
t ions 4 , 5 , snd 6 an o i l o f 7 0 - 8 0 p e r c e n t a s p h a l t o f 100 p e n e t r a t i o n was u s e d ; 

on s e c t i o n s 7 , 6 , and 9 ihe m a t e r i a l used was a s o f t a spha l t c e d e n t c u t back 
with a s l o w l y v o l a t i l e s o l v e n t . Bach o f t he s s r s a t e r i a l e was a p p l i e d a t tho r o t e 
D ? from 3 t o 4 g a l l o n s p e r square yar-d. 
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Next summer, when the mixed s u r f a c e s have become t h o r o u g h l y com­
pacted, i t i s p r o p o s e d t o s u r f a c e - t r e a t a number o f the s e c t i o n s as f o l l o w s : 

Exper iments N o s . 1, 4 , and 7 a r e t o be l e f t u n t r e a t e d . 

Exper iment No. 2 is to b e g i v e n a l i g h t a p p l i c a t i o n o f the same o i l 
that VJ&S u sed i n th©/ s i x and c o v e r e d as needed wi th the sandy s o i l . 

Experiment No, 3 i s t o b e g i v e n a l i g h t a p p l i c a t i o n o f a s o f t a s -
ph&lt cement and c o v e r e d as n e e d e d w i t h the § o i l . 

Experiment No . 5 i s t o bo s u r f a c e - t r e a t e d wi th t he same o i l that v/as 
usod i n tha mix and c o v e r e d w i t h the s o i l . 

Experiment No, 6 w i l l have g t rea tment w i th tho s o f t a spha l t c e d e n t 
and ssndy s o i l . 

Experiment j f o . 8 w i l l be g i v e n the same t r ea tmen t as Wo. 6; a i d 

Exper iment Wo, 9 w i l l b e t r e a t e d w i t h tho samo m a t e r i a l a s N o s . 6 
&nd 6, b u t w i l l b e c o v e r e d w i t h g r a v e l . 

From t h i s n a c e s s a r i l y s k e t c h y o u t l i n e o f tho c o o p e r a t i v e r e s e a r c h e s t o 
be c a r r i e d out j o i n t l y b y the i n d u s t r y and the Bureau i t w i l l b o seen t ha t the p l a n 
contempla tes : 

F i r s t , a b road s t u d y o f a l a r g e m i l e a g e o f l o w - c o s t s u r f a c e s o f the 
var ious t y p e s a s c o n s t r u c t e d i n e l l s e c t i o n s o f tha Uni ted S t a t e s , v/ith mora d e ­
ta i l ed o b s e r v a t i o n o f c e r t a i n r e p r e s e n t a t i v e s e c t i o n s o f each t y p e , f o r which t he 
necessary h i s t o r i c a l d a i s are a v a i l a b l e . These s t u d i e s , which have been comple ted 
with r e s p e c t t o s u r f a c e t r e a t m e n t s o f t o p s o i l and s a n d - c l a y i n tho S t a t e s o f South 
Carolina End F l o r i d a , v/ith r e s p e c t t o o i l e d c l a y roads i n I l l i n o i s , and the r e t r e a d 
method i n Ind iana , a re b e i n g made b y the d i s t r i c t r e p r e s e n t a t i v e s o f tho Bureau and 
x o p r e s e n t a t i v o s o f the a s s o c i a t i o n and s e v e r a l o f tha c o m p a n i e s , 

Tho s e c o n d phase i s the s tudy o f the e f f i c i e n c y o f methods end e q u i p -
fcsnt i n u s e , t he aim of which i a e v e n t u a l l y t o s u g g e s t improvements in equipment and 
tr-Qthods. T h i s pa r t o f the Work i s b e i n g done b y the Bureau w i t h o n l y i n c i d e n t a l a s ­
sist arice frora the a s s o c i a t i o n . 

The. t h i r d phase i s t he s tudy and a n a l y s i s o f b i t uminous m a t e r i a l s 
which i s tho s p e c i a l p r o v i n c e o f tho a s s o c i a t i o n . 

& r e And f i n a l l y , s s a f o u r t h phase , t h e r e a r e tho e x p e r i m e n t a l roads on 
which wo /depend ing f o r t h o i n t e n s i v e s t u d y o f m a t e r i a l s end methods which w i l l s e r v e 
& s u p p l e m e n t v/ i th d e t a i l e d a n a l y s i s the g e n e r a l o b s e r v a t i o n s made on the l a r g e m i -
c overad 'in . the r a p i d f i e l d s t u d i e s which c o n s t i t u t e the f i r s t phase . 


