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PR E L I M 1 N A R Y I N V E S T 10 A T I O NS 

T h e . s iU; , l o c a t e d i n A n n e A r u n d e l 
C o u n t y . .Vi;u-y l a n d , c o n l a i i i i n g a p p r o x i -
i i K i i o i y 3 , 3 0 0 a c r e s o r 5 . square m i l e s , 
i.s b o u n d e d on the w e s t by Ihe P e n n s y l 
v a n i a R a i l r o a d , on the ca s t by the H a m 
m o n d s F e r r y I ' { o ; K i . on the n o r t h by the 
S t i i i i y I { u n R o a d , and on the s o u t h by the 
G l e n D u r n i e - D o r s e y l ^ o a d . T h e l a n d i s 
g e n t l y r o l l i n g , t y p i c a l o f the C o a s t a l 
P l a i n of M a r y l a n d as i t a p p r o a c h e s the 
P i e d m o n t P l a t e a u . I t i s d r a i n e d by t h r e e 
m a j o r s t r e a m s : C a b i n B r a n c h , S a w m i l l 
B r a n c h , a n d S tony Run. G r o u n d e l e v a 
t i o n v a r i e s f r o m a l j o u t 80 to 195 f t . 
a b o v e sea l e v e l . E x c e p t f o r a f e w i s o 
l a t e d a r e a s w e s t and n o r t h o f the s i t e , a l l 
l a n d w i t h i n 2 m i l e s of the V i o u n d a r i e s 
l i e s ;i t an e l e v a t i o n l o w e r t h a n the g e n e r a l 
l e v e l of the a i r p o r t r u n w a y s . 

T h e C o a s t a l P l a i n of M a r y l a n d c o n 
s i s t s o f p l a i n s , h i l l s , and t e r r a c e s l a r g e 
ly of s a n d a n d g r a v e l a n d i s u n d e r l a i n 
by a s u c c e s s i o n of e a s t w a r d d i p p i n g 
s h e e t s of c l a y s a n d s a n d s l y i n g o n a 
s l o p i n g f l o o r of o l d e r r o c k s . W h e r e t h i s 
f l o o r o f r o c k r i s e s to the s u r f a c e a f e w 
m i l e s w e s t of the s i t e , the P i e d m o n t 
P l a t e a u b e g i n s . M o s t o f the s i t e i s o f 
i ^ a i a p s c o f o r m a t i o n , w h i c h i s c o m p r i s e d 
of s o m e c l a y , m a n y l o c a l s a n d b o d i e s , 
a n d g r a v e l d e p o s i t s . T h e h i g h e r p a r t s 
o f the s i t e a r e c o m p r i s e d of a t e r r a c e 
s a n d - g r a v e l o f Ltie S u n d e r l a n d f o r m a 
t i o n . T h e r e a r e m a n y l e n s e s of a w h i t e 
s i l t y c l a y . T h e s e l e n s e s v a r y f r o m a 

' H e n r y D , M c D o n a l d . C o n s t rue l i o n D e p a r t -
n i L M i i . K o p p o r s C o m p a n y , D a l t i n i o r c 3 , M d . ; 
N a i h a i i L . S m i t h . J r . . W h i t m a n . R e q u a r d t -
G r o i n e r C o . . and A . s s o c i a t e s , P . O . B o . \ 3 5 , 
L i n l h i c u n i H e i p h l s , M d . : a n d B . E v e r e t t D o a -
v i n , S r . , P r o j e c t E n g i n e e r . W h i i m a i i . R e -
q u a r d t - G r e i n e r C o . and A s s o c i a t e s . P . O . 
B o . \ 3 5 . L i n l h i c u n i H e i g h t s . M d . 

f e w s q u a r e y a r d s to m a n y a c r e s i n e x 
t e n t a n d f r o m a n i n c h o r l e s s t o 6 f t . i n 
i s t r : i t i o n S y s t e m C l a s s A - 3 ( U S E D T y p e s 
G P , G W , S P a n d S W a n d C A A T y p e s E - 1 , 
E - 2 , E -3 , , and E - 4 ) . T h e s e s a n d s and 
g r a v e l s e x t e n d to c o n s i d e r a b l e d e p U i . 
I n s o m e p a r t s , m i x t u r e s o f p o o r l y g r a d e d 
s a n d , s i l t , a n d c l a y of b o t h the f r i a b l e 
and p l a s t i c t y p e s a r e f o u n d . T h e s e a r e 
m a i n l y o f P R A C l a s s A - 2 ( U S E D T y p e s 
SP a n d 3 F and C A A T y p e s E - 3 , E - 4 , 
and E - 5 ) and b o r d e r l i n e C l a s s A - 2 - 4 
( U S E D T y p e 3 F and C A A T y p e s E - 4 and 
E - 5 ) s o i l s . 

T h e P R A C l a s s A - 2 s o i l s o c c u r l a r g e 
ly i n c u t a r e a s and p r o v i d e an a m p l e 
s u p i i l y of m a t e r i a l s u i t a b l e f o r e m b a n k 
m e n t c o n s t r u c t i o n . M u c h o f the A - 2 
m a t e r i a l w a s s a t i s f a c t o r y f o r s u b - b a s e 
c o n s t r u c t i o n . 

T h e c l e a n s a n d s and g r a v e l s c l a s s i 
f i e d as A - 3 a r e i d e a l f o r p a v e m e n t s u b -
base o r a g g r e g a t e f o r s a n d - a s p h a l t c o n 
s t r u c t i o n . T h e y a r e g e n e r a l l y r a p i d -
d r a i n i n g a n d a r e no t s u b j e c t to f r o s t 
h e a v i n g . 

T h e w h i t e s i l t y c l a y c l a s s i f i e d as P R A 
C l a s s A - 4 ( U S E D T y p e C L a n d C A A T y p e 
E - 6 ) i s u n s t a b l e w h e n w e t a n d i s s u b 
j e c t to f r o s t h e a v i n g . T h e L i q u i d L i m i t 
i s 30 to 3 2 , the P l a s t i c i t y I n d e x , 10 to 
12 . 

T h e s o i l i n f o r m a t i o n p r e v i o u s l y g i v 
e n , w h i c h g e n e r a l l y i n d i c a t e s the e x -
l e n t of k n o w l e d g e a t the b e g i n n i n g o f the 
r o u g h g r a d i n g o p e r a t i o n , w a s o b t a i n e d 
f r o m e x i s t i n g g e o l o g i c a l a n d a g r i c u l t u 
r a l s o i l s u r v e y s a n d b y a n a l y z i n g s a m 
p l e s o f s o i l s t a k e n f r o m o v e r 4 0 0 b o r 
i n g s a t l o c a t i o n s s c a t t e r e d o v e r the a r e a , 
s u p p l e m e n t e d by s a m p l e s s e c u r e d f r o m 
e x i s t i n g r a i l r o a d a n d h i g h w a y c u t s a n d 
by a e r i a l p h o t o g r a p h y . T h e f o l l o w i n g 
t a b l e s h o w s the a p p r o x i m a t e s i e v e a n a l y 
ses of the v a r i o u s m a t e r i a l s . 



T A B L E 1 

A P P R O X I M A T E S I E V E A J ^ A L Y S E S O F S O I L S 

F R I E N D S H I P I N T E R N A T I O N A L A I R P O R T 

S c r e e n S i ze S a n d - G r a v e l s * Sands* S i l t y - C l a y i 

1 - 1 / 2 - i n . 100 100 100 
1 - i n . 9 5 - 1 0 0 100 100 
1 / 2 - i n . 8 3 - 1 0 0 100 100 
N o . 4 6 8 - 9 0 9 7 - 1 0 0 100 
N o . 10 4 8 - 8 5 9 2 - 1 0 0 9 8 - 1 0 0 
N o . 20 2 6 - 7 8 8 4 - 1 0 0 9 6 - 1 0 0 
N o . 4 0 1 2 - 6 0 3 0 - 9 8 9 4 - 1 0 0 
N o . 60 4 - 3 6 1 2 - 6 0 8 5 - 1 0 0 
N o . 140 3 - 2 0 3 - 2 2 7 0 - 9 8 
N o . 200 2 - 1 8 2 - 1 8 6 5 - 9 7 

• P e r c e n t a g e P a s s i n g . 

D u r i n g t h i s p e r i o d , M e s s r s O . J. 
P o r t e r , T h o m a s A . M i d d l e b r o o k s , B . K . 
H o u k , a n d C . A . H o g e n t o g l e r , J r . , 
a d v i s e d the e n g i n e e r s on a l l p r o b l e m s 
r e l a t i n g l o s o i l m e c h a n i c s . F r o m the i n 
f o r m a t i o n t h e n a v a i l a b l e , t e n t a t i v e d e 
c i s i o n s w e r e m a d e as to p a v e m e n t t h i c k 
nes s a n d c o m p a c t i o n m e t h o d s . 

R O U G H G R A D I N G 

T h e r o u g h g r a d i n g f o r the a i r p o r t w a s 
b e g u n on M a y 1 , 1 9 4 7 . T h e p r o j e c t i n 
c l u d e d 7 , 0 0 0 , 0 0 0 c u . y d . o f e x c a v a t i o n 
a n d w a s c h a r a c t e r i z e d b y a v e r y f a s t 
c o n s t r u c t i o n s c h e d u l e , the c o n t r a c t o r 
m o v i n g u p w a r d o f 5 0 , 0 0 0 c u . y d . p e r 
d a y d u r i n g the m a j o r p a r t o f the c o n 
s t r u c t i o n s e a s o n . T h i s p a r t o f the w o r k 
b r o u g h t the s u b g r a d e to 15 i n . b e l o w 
f i n i s h e d g r a d e . 

D u e to the u n s t a b l e c o n d i t i o n s i n t h e 
c o n s t r u c t i o n i n d u s t r y a n d the p r e v a i l i n g 
e x c e s s i v e p r i c e s f o r e x c a v a t i o n , i t w a s 
d e c i d e d to w r i t e the s p e c i f i c a t i o n s i n 
s u c h a f a s h i o n t h a t the b i d d e r m i g h t k n o w 
e x a c t l y h o w m u c h c o m p a c t i o n w o u l d be 
r e q u i r e d a n d l o p r o v i d e f o r a d d i t i o n a l 
p a y m e n t i f the e n g i n e e r s s h o u l d d e c i d e 
a d d i t i o n a l c o m p a c t i o n w a s n e c e s s a r y . 
T h e s p e c i f i c a t i o n s r e q u i r e d e i n b a n k -
n i e n t s to be f o r m e d i n l a y e r s o f no t m o r e 
t h a n 8 i n . i n l o o s e d e p t h a n d t h a t t h e y be 

c o m p a c t e d w i t h h e a v y s h e e p s f o o t t a m 
p e r t y p e r o l l e r s , h a v i n g n o t l e s s t h a n 
500 l b . p e r s q . i n . p r e s s u r e u n d e r the 
t a m p i n g f e e t . F o u r p a s s e s o v e r e a c h 
l a y e r w e r e to be p e r f o r m e d a t t h e c o n 
t r a c t u n i t p r i c e . T h e c o n t r a c t u n i t p r i c e 
d i d n o t i n c l u d e the a d d i t i o n o f w a t e r , i t 
b e i n g the o p i n i o n o f the e n g i n e e r s t h a t 
m o i s t u r e a d j u s t m e n t w o u l d n o t be r e 
q u i r e d . T h e e c o n o m y o f r e l i e v i n g the 
c o i i t r a c l o r o f the g a m b l e as l o the a -
m o u n l o f c o m p a c t i o n r e q u i r e d w a s r e 
f l e c t e d i n h i s b i d p r i c e o f 25 c e n t s p e r 
c u . y d . f o r e x c a v a t i o n a n d l - 8 / l O c e n t s 
p e r c u . y d . f o r c o m p a c t i o n . T h e p r e 
v i o u s t r e n d of s i m i l a r w o r k h a d b e e n i n 
e x c e s s of 40 c e n t s p e r c u . y d . f o r e x 
c a v a t i o n and c o m p a c t i o n . 

A t the b e g i n n i n g of the o p e r a t i o n , 
t l i e c o n t r a c t o r d o u b t e d the e f f i c a c y o f 
the h e a v y s h e e p s f o o t r o l l e r s i n c o m -
p a c t i i i g the s a n d y s o i l s . T h e r e f o r e , a n 
e x p e r i m e n t w a s c a r r i e d o u t u s i n g a 
l i g h t s h e e p s f o o t r o l l e r , a h e a v i l y l o a d 
ed T o u r j i a p u l l , a n d a h e a v y s h e e p s f o o t 
r o l l e r . I t w a s f o u n d t h a t the m o s t s a t i s 
f a c t o r y r e s u l t s c o u l d be o b t a i n e d w i t h 
the l a t t e r . C o m p a c t i n g i n 8 - i n . l a y e r s , 
the l i g h t s h e e p s f o o t r o l l e r g a v e a v e r a g e 
d e n s i t i e s of 93 p e r c e n t , t h e T o u r n a p u U 
a v e r a g e d 86 p e r c e n t , a n d the h e a v y 
s h e e p s f o o t r o l l e r a v e r a g e d 99 p e r c e n t 
( a l l a t 2 - f t . d e p t h ) . 



The heavy sheepsfoot r o l l e r never 
"rode out", but lef t the su r face in a 
1- ather loose cond i t ion . However , at a 
depth of 18 i n . ajid m o r e , the sand was 
found It.) be of f a i r l y high dens i ty . Know-
in i : that sevei-al feet of the top of a l l 
f i l l s were to be compacted wi th a heavy 
I ' u b b e r - t i r e d r o l l e r , i t was decided to 
make a l l density tests , du r ing the rough 
gi-ading. at a depth of 2 f t . ; and ve ry 
consis tent resu l t s were obtained. The 
iVhKiified f ' r o c t o r Test was used, ad
justed f o r percentage of g rave l con ta in 
ed i l l the sa i i i j i l e s . The densi t ies at 
2- f t . depi.h ranged f r o m 95 to 107 p e r -
cun i , w i t l i an average of 99 percent of 
l : ibor ; i !ory ma.vimum. Tes ts made at 
deiuhs of 12 i n . averaged 89 percent and 
at 18 in . averaged 93 percent . The e f -
ficit . 'ncy of .sheepsfool r o l l e r s , in .sands 
of the type encountered, was w e l l demon
s t ra ted . 

The fa.st cons t ruc t ion schedule un
doubtedly was of t ienefi t in obtaining the 
high densi t iesbecause the m a t e r i a l f r o m 
the cuts was not e.xpo.sed long enough to 
dry out before being conveyed to tlie 
f i l l s and compacted in j i l ace . At no 
t ime was it necessary to add m o i s t u r e 
to obtain p roper comj^act ion, although 
the con t rac to r sp r ink led his haul loads 
f requen t ly to keep down dust and to p e r 
mi t fas te r opera t ion of e a r t h - m o v i n g 
equipment . T y p i c a l mate i ' ia l in the cut 
areas averaged 88 percent of l abora to ry 
ma.xinuim density, and weighed f r o m 100 
to 130 l b . per cu . f l . ( d r y ) . Actual 
measurements o{ shr inkage showed that 
1 cu yd . of excavated m a t e r i a l made 
only .77 cu. yd . of f i l l which p rov ides a 
n.iugii check on the re la t ionship between 
clciisit ies in place and densi t ies in the 
coni.jileted f i l l s . 

A great deal of e.x|:lora(ion was done 
with ear th augers to detect lenses of the 
white s i l l y c:lay: and most of the large 
lines were located d u r i n g the rough g r a d 
ing opera t ion . Any of t l i i s m a t e r i a l 
fcnnid w i th in 5 i t . 3 i n . of f in i shed grade , 
that i s , w i th in '! f t . of subgrt ide, and 
beneath the i^avement and shoulder areas 
(150 f t . each side of center l ine on rvm-
ways and 85 f t . on ta.xiways) was r e 
moved and replaced wi th selected sandy 
m a t e r i a l . In many cases, addi t ional 
cuts or I jo r ings were maae through the 
r emain ing clay to the sandy soi l I jelow 

in order to reduce the s ize of the i m 
pe rv ious lenses and decrease the l a te r 
p o s s i b i l i t y of a perched water tab le . 
T h i s s i l t y m a t e r i a l was used ma in ly in 
embankments beyond the pavement l ines 
or i t was wasted. If the clay was tho
roughly d i spersed through the sand, it 
was found to make s a t i s f ac to ry f i l l ma t 
e r i a l ; and i t wasused , in afew instances 
in areas to be paved but not w i t h i n less 
than 6 f t of subgrade. A p p r o x i m a t e l y 
250,000 c u . y d . of th is m a t e r i a l were 
r emoved d u r i n g the rough g rad ing ope ra 
t i o n . 

A p p r o x i m a t e l y 165,000 c u , y d , of 
sand-grave l (A-3 m a t e r i a l ) were s tock
p i l ed near the nor thwest end of the n o r t h 
west-southeast runway. Many s m a l l e r 
deposi ts were so i n t i m a t e l y mingled 
wi th the white s i l t y c lay ( A - 4 ) that they 
could n o t p r a c t i c a b l y be separated the re 
f r o m . The s tockp i led m a t e r i a l l a te r 
was used as aggregate f o r the two 3 -1 /2 
i n . sand-asphalt base courses of the 
f l e x i b l e pavement . 

P N E U M A T I C C O M P A C T I O N R O L L E R 

D u r i n g the p r e l i m i n a r y inves t iga t ion 
IJeriod, i t had been decided that sub
s o i l condi t ions were favorab le to ve ry 
heavy compact ion and c o m p a r a t i v e l y 
t l i in pavement , In o r d e r that c o n f i r m 
a tory tests migh t be c a r r i e d out to en
able f i n a l design of pavement and to a-
void delay to the paving ope ra t ion , the 
Department of A v i a t i o n , in July, 1947, 
purchased a P o r t e r heavy pneumatic com-
ptict ion r o l l e r . The r o l l e r ready f o r use, 
but wi thout ba l l as t , weighs a p p r o x i m a t 
ely 40 tons. One hundred s ix ty tons of 
cast i r o n ba l las t were f u r n i s h e d , g i v i n g 
a range in g ross weight f r o m 40 to 200 
tons. 

The r o l l e r consis ts of two a r t i c u 
lated load boxes, each 20 f t , l ong . 7 f t , 
4 i n , wide , and 6 f t . h igh . Each box is 
supported by two wheels on a s ingle ax le . 
The wheels are f i t t e d w i t h 3 0 x 33 pneu
mat ic t i r e s . The two uni ts are t ied to 
gether by two ba r s on t runn ion assem-
1)1 ies which a l low the two uni ts to os
c i l l a t e . The t i r e s are 60-p ly nylon co rds 
wi th an accred i ted m a n u f a c t u r e r ' s capa
c i ty r a t i ng of 100,000 l b . each at an op
e r a t i ng p re s su re of 120 to 150 p s i , A 
towing tongue is p rov ided and is equip-



ped wi th s landard h i t ch f o r a t taching the 
r o l l e r to a c r a w l e r type t r a c t o r . 

TEST PROGRAM 

A f t e r d e l i v e r y and acceptance of the 
pneumatic compact ion r o l l e r ( h e r e i n 
a f t e r r e f e r r e d to as the ' ' supercompac-
tor • ) , a p r o g r a m of tests was c a r r i e d 
out f o r the purpose of deciding the n u m 
ber of passes most l i k e l y to be neces
sary f o r p rope r compac t ion d u r i n g ihe 
subgrade and sub-base p r e p a r a t i o n phase 
i m m e d i a t e l y to precede pav ing . 

The Corps of Engineers was i n t e r 
ested in th i s l e s l p r o g r a m and made 
avai lable the s e rv i ce s of severa l men 
who rendered invaluable assis tance in 
making the necessary tes ts . 

Unfo r tuna t e ly , the vveather was v e r y 
bad wi th r a i n , snow, and a l t e rna te ly 
f r e e z i n g and thawing t empe ra tu r e s . 
These condi t ions were not conducive to 
accurate r e su l t s Since i t was planned 
to let a con t r ac t f o r compac t ion and pav 
ing e a r ly in the s j j r i n g of 1948, there 
was no a l t e rna t ive but to proceed and to 
make al lowances f o r the weather c o n d i 
t ions 

Tlie test sect ion was l a i d out wi th un 
r o l l e d areas between s t r i p s . A f t e r f ine 
g r a d i n g , l eve l s were taken at 1 0 - f t . i n 
t e r v a l s long i tud ina l ly and t r a n s v e r s e l y . 
In add i t ion , a number of 6 - i n . square 
meta l plates were b u r i e d at 6- and 12-
i n . depths along the center l ine of each 
s t r i p , located accura te ly h o r i z o n t a l l y 
and v e r t i c a l l y . 

F o u r test s t r i p s were compacted wi th 
4, 8, 16, and 28 coverages (two passes 
being r e q u i r e d f o r one complete c o v e r 
age). 

A f t e r r o l l i n g , test p i t s were dug in 
r o l l e d and u n r o l l e d areas; and t r i p l i c a t e 
f i e l d densi ty and CBR tests were made 
at 1 - f t . l e v e l s , to a m a x i m u m depth of 
6 f t . These r e su l t s v a r i e d wide ly due to 
weather and var iega ted so i l types , but 
genera l ly indica ted marked i m p r o v e m e n t 
in s t rength 

The meta l p la tes f u r n i s h e d valuable 
i n f o r m a t i o n concern ing movement of 
so i l s under compac t i on . As expected, 
the grea tes t movements were in the 
p la tes b u r i e d 6 i n . deep. Movements 
were grea tes t i n c u t a reas o v e r l y i n g c lay 

lenses . Long i tud ina l movements r a n g 
ed f r o m .04 to 1.16 f t , l a t e r a l move
ments f r o m 0. 1 t o 0 . 4 6 f t . and downward 
movements f r o m .01 to .65 f t . M o v e 
ments in f i l l a reas were much s m a l l e r 
than those in cut a r eas . I t was found that 
a s a t i s f ac to ry increase in dens i ty was ob
tained in about twelve coverages , a f t e r 
which the rate of increase dec l ined . 

I m p o r t a n t i n f o r m a t i o n was obtained 
f r o m the f a i l u r e s of the subgrade o v e r 
l y i n g s m a l l lenses of white s i l t y c l ay wi th 
a perched water t ab le . R o l l i n g brought 
the water to the sur face and severe r u t 
t ing o c c u r r e d . Where water was not en
counte red , no such f a i l u r e was observed . 
Densi t ies of sands under clay lenses 
were not i m p r o v e d as much as at equal 
depths where no lenses were p resen t . 

Movement of the s o i l , obse rved d u r 
ing the test p r o g r a m , was also noted 
d u r i n g c o n s t r u c t i o n . I t i s i n t e r e s t i ng 
to note that r u t t i n g of the su r face oc
c u r r e d where r o l l i n g was c a r r i e d out 
ac ross the boundary of a p r e v i o u s l y c o m 
pacted sec t ion . T h i s apparent f a i l u r e 
was a t t r i bu t ed to the h igher densi ty and 
consequent g rea te r res is tance to move
ment of the a l ready compacted m a t e r 
i a l . In these cases, when bor ings show
ed tha i no unsa t i s f ac to ry so i l was p r e 
sent, the sur face was smoothed in o r d e r 
to f a c i l i t a t e opera t ion of the s u p e r c o m -
pactor and r o l l i n g was cont inued. A f t e r 
the i n i t i a l f o u r passes, r u t t i n g became 
less severe and f i n a l l y d isappeared . 

An a t tempt was made to c o r r e l a t e the 
data into exact ru les r e g a r d i n g super-
compact ion; but f o r s eve ra l reasons, 
in addi t ion to the weather , such c o r 
r e l a t i on was found i m p r a c t i c a b l e . These 
reasons are: (1) in spite of the fac t that 
the locat ion selected f o r the test appar
ently was of u n i f o r m cons is tency , about 
half on cut and half on f i l l , i t was found , 
under deta i led examina t ion , to contain 
a lmos t as wide a range of s o i l as does 
the en t i r e a i r p o r t si te ( sand-grave l s 
w i t h as much as 35 percent g r a v e l , sands 
of a l l types, and e v e r - p r e s e n t lenses of 
whi te s i l t y c lay) ; and (2) C B R t e s t s made 
in the f i e l d cou ld not be c o r r e l a t e d wi th 
those made in the l a b o r a t o r y on iden t i ca l 
s o i l , a l though the l a b o r a t o r y test r e 
su l t s were v e r y consis tent w i t h i n t h e m 
se lves . 



The lest p r o g r a m d i d . however , f u l 
f i l l i ts major purpose , that uf olMainii ig 
s u f f i c i e n t data f o r p re | ) a r ing the plans 
and specif ica t ions f o r suljgrade aiici sub-
base p repa ra t ion and paving. It i n d i 
cated that, i n the absciice of c lay lenses, 
densi t ies of 100 percent could be ob ta in 
ed by supercompact i t )n to a deiJlh of at 
least 3 f t . 

SUBGRAI31'- AN'D SUD-BASE 
PRE P A R A T I O N 

T h i s work was begun on M a r c h 12, 
under C(j r i t ract No. 7. The c o n t r a c t o r 
was a l lowed to use the supercompac tor 
p rev ious ly purchased by the C i t y and 
was r equ i r ed to ma i i i t a in the equipment 
and c a r r y adequate insurance but was 
c l iarged no r e n t a l . 

F r o m the test p r o g r a m i t had Ijeen 
es t imated that f i l l s would sett le about 
2 i n . and cut areas f r o m 4 to 6 i n . under 
supercompac l ion Twelve comple te cov
erages wi th the supercompac tor and 8 
passes wi th a heavy sheepsfoot r o l l e r 
were s p e c i f i e d . The iJavemcnt. Ixised 
on a 100 ,000- lb . desigh wheel loads, 
was de te rmined to be 10 i n . of asphal t -
bound m a t e r i a l and 5 i n . of selected 
g ranu la r m a t e r i a l , p lus the addi t ional 
Uiicki iess due to the va r i ab le amount of 
se t t lement to be exper ienced under sup
e r c o m p a c l i o n . T h i s space also was 
f i l l e d w i th c a r e f u l l y selected g ranu la r 
m a t e r i a l f r o m the s i te; and a l l of the 
g ranu la r m a t e r i a l was r o l l e d wi th the 
supercompac to r , 

Here , again, major economies were 
achieved by spec i fy ing the amount of 
compac t ion and p r o v i d i n g f o r payment 
f o r addi t ional compac t ion , the c o n t r a c t 
o r ' s p r i c e f o r subgrade p repa ra t i on be
ing only 3 cents per sq . y d . 

The f i r s t step was to make four cov
erages on Uie subgrade w i t l i the super
compac to r , f i r s t , to delect weak spots 
or as yet undiscovered lenses of white 
s i l t y c lay and, second, to accompl i sh 
the g ross s e l l l emen t be fore pipe and 
duct l ines were ins ta l l ed and before sub-
base m a t e r i a l was p laced . About 50.000 
cu . y d . of white c lay were removed d u r 
ing th is phase of the ope ra t i on . ' T h i s 
clay was replaced wi th c a r e f u l l y s e l - -
ected g r anu l a r m a t e r i a l . U t i l i t i e s were 

ins ta l l ed and the t rench r e f i l l compac
ted by mechanical t ampers and by t r a c 
t o r s and sheepsfoot r o l l e r s . 

The sub-base m a t e r i a l was placed 
and disced to mi.x i t wi th the subgrade 
m a t e r i a l , then given eight passes wi th 
Uie ve ry heavy sheepsfoot r o l l e r , f o l 
lowed by eight addi t ional coverages w i th 
the supe rcompac to r . No mat t e r how 
much compact ive e f f o r t was appl ied to 
t renches by other means, severa l inches 
of se t t lement o c c u r r e d under the su
p e r c o m p a c l i o n . T h i s se t t lement of 
t rench r e f i l l , r egard less of compac
t ion method, led to the adoption of s o i l -
cement as a r e f i l l m a t e r i a l alongside 
c e r t a i n s t r u c t u r e s which were of neces
s i ty b u i l t a f t e r the comple t ion of r o l 
l i n g . L o c a l sand, of ten that removed 
in excavat ion f o r the s t r u c t u r e s , was 
used wi th the addi t ion of three bags per 
cu . y d . of Po r t l and cement mixed in a 
concre te m i x e r . T h i s type of r e f i l l was 
brought to the e levat ion of the bot tom of 
the asphal t -bound base. 

U'here sands were of u n i f o r m g r a i n 
s ize , i t was found necessary to blend 
other m a t e r i a l in o r d e r to t ighten up 
the subgrade s u f f i c i e n t l y to p e r m i t p r o 
per supercompac l ion . The only nonplas-
tic f ines avai lable were in the ve ry poor 
sandy topsoi l salvaged f r o m the s i t e . 
Vegetable mattei" was a lmost n i l and 
the a d m i x t u r e of this so i l made i t pos
sible to obtain a dense, hard su r face 
upon which to place the f i r s t course of 
pav ing . E f f e c t i v e resu l t s also were 
obtained by blending we l l graded sand-
g rave l s into the subgrade. Unfo r tuna 
t e ly , the quant i ty ava i lab le was l i m i t e d . 
Most e f f ec t ive supercompact ion was ob
tained when the f i e l d m o i s t u r e content 
was app rox ima te ly 2 percent below l a 
b o r a t o r y o p t i m u m m o i s t u r e content . 

The supercompact ion f u r n i s h e d tlie 
most r e l i a b l e c o n t r o l of subgrade con-

^s t ruc t ion , every square foot of which 
was tested under loads a p p r o x i m a t i n g 
those to be appl ied under opera t ing c o n 
d i t i o n s . 

The sub-base was f i n i s h e d by l i gh t 
b lad ing , s p r i n k l i n g when necessary , 
and then r o l l i n g wi th a 10-wheel , r u b 
b e r - t i r e d r o l l e r weighing about 11 tons . 

The f i r s t course of sand-asphalt 
( 3 -1 /2 i n . ) f o l l o w e d c lose ly behind this 



t r ea tmen t , in o r d e r to obviate f u r t h e r 
s p r i n k l i n g and r o l l i n g and to cover the 
sub-base as fas t as poss ible to p e r m i t 
upper course paving whi le wa i t i ng f o r 
the subgrade to d r y out a f t e r heavy r a i n s . 

The t o t a l cost of c om pa c t i on , 31 cents 
per sq . y d . , i s about the equivalent of 
the cost of 1 sq . y d . of f l e x i b l e pavement 
1 i n . t h i c k . 

T A B L E 2 

E S T I M A T E D COST OF C O M P A C T I O N 

Heavy sheepsfoot compac t ion of f i l l s , p r o r a t e d ove r paved 
area 

Four coverages of supercompac to r on subgrade 
Eight coverages of heavy sheepsfoot r o l l e r on sub-base. . 
Eight coverages of supercompac tor on sub-base 
Cost of supercompac tor (depreciated 50 percen t ) 
Tes ts and misce l laneous expense 

T O T A L 

$0 .09 
0.03 
0.0625 
0.06 
0.06 
0.0075 

$ 0 . 3 1 




