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Highway Depar tment . These are co 
o p e r a t i v e p r o j e c t s b e t w e e n t h e 
Highway Research Board and the r e 
spec t ive highway departments . 

Mr. A . U . Theuer , f o r m e r l y w i t h 
the N a t i o n a l Bureau o f S t anda rds 
and now Research Engineer f o r the 
Highway Research Board d i s c u s s e s 
the programs f o r these f i e l d s tud ies 
i n h i s paper which i s i n c l u d e d i n 
t h i s B u l l e t i n . 

The Committee has h e l d one gen
e r a l meeting t h i s year and s e v e r a l 
o f the members have been ab le t o 
v i s i t the f i e l d p r o j e c t s i n V i r g i n i a 
and Alabama and p rov ide ass i s tance 

i n the work. 
The Committee be l i eve s i t would 

be e x t r e m e l y d e s i r a b l e i f a s e r i e s 
o f such expe r imen t s c o u l d be c o n 
duc ted on a l a r g e sca le among the 
s t a t e s making use o f g r anu l a r s t a 
b i l i z a t i o n . Such t e s t s s h o u l d be 
c o r r e l a t e d and should cover as wide 
a range of s o i l types as p o s s i b l e . 
A c c o r d i n g l y , the Committee i s p l a n 
n i n g f o r o ther f i e l d p r o j e c t s f o r 
the coming season. I t i s b e l i e v e d 
the r e s u l t s of these s t u d i e s w i l l 
p rov ide data upon which a more r a 
t i o n a l approach t o the d e s i g n o f 
s t a b i l i z e d roads may be made. 

F I E L D STUDIES TO DETERMINE 
THE VALUE OF CALCIUM CHLORIDE 

FOR COMPACTION OF SOILS 
A. U. THEUER, Research Engineer 

Highway Research Board 

The f a v o r a b l e r e s u l t s a t t a i n e d 
i n the l a b o r a t o r y w i t h the use o f 
ca l c ium c h l o r i d e as an i n t e g r a l ad
mixture i n sand-c lay base ma te r i a l s , 
has l e d the S o i l C a l c i u m C h l o r i d e 
Roads S t a b i l i z a t i o n Commit tee , t o 
e x t e n d the scope o f i t s work t o 
f u l l s c a l e f i e l d i n v e s t i g a t i o n s . 

D u r i n g the past summer the Com
m i t t e e i n i t i a t e d two c o o p e r a t i v e 
p r o j e c t s and f o r m u l a t e d plans f o r 
s eve ra l more next year . Due t o de
l a y s i n g e t t i n g t h e a c t u a l w o r k 
underway, however, c o n s t r u c t i o n on 
o n l y one of two p r o j e c t s has been 
completed. This i s loca ted i n near
by V i r g i n i a . The second p r o j e c t , 
loca ted i n Alabama was s t a r t e d l a s t 
month and i s now i n p rogress . 

As s t a t e d by the Committee, the 
purpose of these f i e l d i n v e s t i g a 
t i o n s i s t o s t u d y c o n s t r u c t i o n 
methods, d u r a b i l i t y , and p e r f o r m 
a n c e , as w e l l as t h o s e p r i m a r y 
f a c t o r s , d e n s i t y , m o i s t u r e , com-
p a c t i v e e f f o r t and s t r e n g t h . Each 
p r o j e c t f o l l o w i n g c o n s t r u c t i o n i s 
t o remain under o b s e r v a t i o n f o r a 
minimum p e r i o d o f one y e a r . Time 

w i l l a l s o be spent i n a comparative 
s t u d y of methods f o r d e t e r m i n i n g 
s t r e n g t h r e l a t i o n s h i p s . 

I w i l l g ive a very b r i e f rev iew 
of the V i r g i n i a p r o j e c t , and a few 
data j u s t by way o f i n d i c a t i n g what 
i s being under taken. 

S e v e r a l p o s s i b l e l o c a t i o n s f o r 
s t a r t i n g the f i r s t i n v e s t i g a t i o n 
were made a v a i l a b l e by the V i r g i n i a 
Department of Highways l a s t August . 
From t h e s e , a 3 ^ - m i l e r e c o n s t r u c 
t i o n p r o j e c t loca ted i n the Coas ta l 
r e g i o n was s e l e c t e d . The r e c o n 
s t r u c t i o n c a l l e d f o r a 10- inch s t a 
b i l i z e d s a n d - c l a y base and a two 
coat a spha l t w e a r i n g su r f ace . Ma
t e r i a l f o r the base was s e c u r e d 
f r o m a nearby p i t and was placed i n 
two 5 - inch courses . 

For purpose o f the exper iment , a 
3 0 0 0 - f o o t s e c t i o n , s u b d i v i d e d i n t o 
1000- foo t lengths was s e l e c t e d . For 
the f i r s t s e c t i o n a 2K-pound per 
s q . y d . t r e a t m e n t was u sed . The 
second or c o n t r o l s e c t i o n was un 
t r e a t e d . The t h i r d s e c t i o n was 
g i v e n a 5 l b . per s q . y d . t r e a t 
ment. ' 
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The base m a t e r i a l as r e c e i v e d 
f r o m the p i t was a q u i t e u n i f o r m 
s a n d - c l a y c o m i n g u n d e r t h e PRA 
c l a s s i f i c a t i o n as an A . 2 m a t e r i a l . 
I t had a l i q u i d l i m i t of 21 .8 , a P I 
o f 4 . 7 , and a Standard Proc tor Den
s i t y o f 128 l b . per s q . f t . a t an 
optimum moisture of 9 .2 p e r c e n t . 

The e x p e r i m e n t a l s e c t i o n s were 
f i r s t b r o u g h t up t o a p p r o x i m a t e 
grade and p r o f i l e . The des igna ted 
amount of c a l c ium c h l o r i d e was then 
s p r e a d u n i f o r m l y o v e r t h e t w o 
t r e a t e d s e c t i o n s . I t was thorough
l y mixed w i t h the t o p 5 i n c h e s , 
c o m p a c t e d d e p t h , by means o f a 
s c a r i f i e r and a Seaman P u l v i - M i x e r . 
Water t o b r i n g the m a t e r i a l up t o 
n e a r o p t i m u m was added i n t h e 
course of the m i x i n g o p e r a t i o n . The 
u n t r e a t e d s e c t i o n was c o n s t r u c t e d 
i n i d e n t i c a l l y the same way as the 
o the r two, except t h a t no c h l o r i d e 
was added i n the m i x i n g o p e r a t i o n . 

Compaction f o l l o w e d m i x i n g . Im
media te ly a f t e r compaction the road 
was thrown open t o t r a f f i c . E i g h 
t e e n days a f t e r c o n s t r u c t i o n the 
aspha l t wear ing su r face was p laced . 
Maintenance d u r i n g t h i s i n t e r v e n i n g 
per iod cons i s ted o f a l i g h t b l a d i n g 
and the a d d i t i o n o f wt i te r t o the 
unt rea ted s e c t i o n f o r l a y i n g d u s t . 

I t was intended t o make a se r i es 
o f d e n s i t y measurements a t i n t e r 
v a l s d u r i n g the process o f compac
t i o n . Wi th the equipment ava i l ab l e , 
t h i s d i d not prove p r a c t i c a l . (How
ever , measurements, t o e s t a b l i s h a 
r e l a t i o n between compact ive e f f o r t 
and d e n s i t y , are be ing made on the 
Alabama p r o j e c t now i n p r o g r e s s . ) 
Compaction was accomplished by means 
o f a se l f -powered sheepsfoot r o l l e r 
and a r u b b e r - t i r e d power t r a c t o r . 
When the f i r s t d e n s i t y measurements 
were made t h e y were f o u n d t o be 
a p p r o x i m a t e l y 100 percen t s t andard 
P r o c t o r d e n s i t y . No a d d i t i o n a l 
compaction was a t t e m p t e d . Jus t as 
an i n d i c a t i o n of r e l a t i v e d e n s i t i e s 
o f three sec t ions immediately a f t e r 
c o m p a c t i o n , the f o l l o w i n g v a l u e s 
may be g i v e n : 

For the 2H-lb. treatoent 130 l b . per cu. f e . 
For the S-lb. treatment 125K l b . per cu. f t . 
For the untreated section 128 l b . per cu. f t . 

same as standard 
Proctor density. 

D e n s i t y measurements were made 
a t 1 , 5, 7 and 15 days , f o l l o w i n g 
c o n s t r u c t i o n and a r e now b e i n g 
made every 30 days. 

Other measurements made be fo re 
s u r f a c e t r e a t m e n t , i n c l u d e d pH-
values of the base m a t e r i a l s , c a l 
c ium c h l o r i d e con ten t s of roadway 
s a m p l e s , s u r f a c e roughness and 
s t r e n g t h measurements. 

For d e t e r m i n i n g s t r e n g t h s , the 
Burggraf Shear Apparatus was adoptr 
e d . T h i s appara tus i s d e s c r i b e d 
i n d e t a i l i n the 1938 Proceedings 
o f the Highway Research Board. The 
apparatus cons i s t s o f a c a l i b r a t e d 
j a c k and p l u n g e r w i t h a t t a c h e d 
p r e s s u r e g a u g e . A s t r e n g t h 
measurement i s made by p l a c i n g the 
j a c k i n a c a r e f u l l y prepared hole 
dug i n the roadway, and a p p l y i n g a 
h o r i z o n t a l t h r u s t th rough a para
b o l i c p l a t e bear ing aga ins t a v e r 
t i c a l s u r f a c e . Measurements w i t h 
t h i s appara tus are b e i n g made a t 
d i f f e r e n t depths down t o and i n 
c l u d i n g the subgrade. 

A g a i n , merely as an i n d i c a t i o n 
o f r e l a t i v e shear s t r e n g t h s ob
t a i n e d t o d a t e t h e f o l l o w i n g 
values were found: 

at 4-dava af ter compaction: 
for 2K-lb. treatment 31.5 ps i .a t 4.7X moisture 
for S-lb. treatment 17.7 ps i .a t 5.3% * 
for untreated 18.1 pa i .a t 4.6% " 
at ll-davs a f te r compaction these valuea were: 
for 2M-lb. treatment 31.6 p s i . a t 4.8% moisture 
for S-lb. treatment 15.8 ps i . at 6.7X " 
for untreated 11.6 ps i . a t 6.4% " 

These v a l u e s are a l l f o r the 
top S-inch l a y e r . 

Since the t e s t s and t e s t da ta 
are s t i l l i n c o m p l e t e , n o t h i n g i n 
the way of conclus ions can be p r e 
sented a t t h i s t i m e . 




