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SYNOPSIS 
D a r i n g t h e p a s t y e a r t h e Bureau o f S o i l Mechanics has pr e p a r e d f o r t h e New 

York S t a t e D e partment o f P u b l i c Works e n g i n e e r i n g s o i l maps f o r c u r r e n t p r o ­
j e c t s c o v e r i n g a t o t a l o f 3,360 square m i l e s . T h i s paper p r e a e n t s the e n g i n e e r i n g 
s o i l g r o u p i n g used i n New York S t a t e , t h e development o f s o i l maps, and t h e a p p l i ­
c a t i o n o f the naps as a i d s i n p r e s e n t i n g s o i l i n f o r m a t i o n f o r highway d e s i g n and 
c o n s t r u c t i o n . 

The e n g i n e e r i n g g r o u p i n g o f New York S t a t e s o i l s i s based upon t h e f o l l o w i n g : 
1. The d i v i s i o n o f t h e s t a t e i n t o i t s p h y s i o g r a p h i c p r o v i n c e s w i t h analyses o f 
th e g e o l o g i c h i s t o r y , t o c o g r a p h y , s o i l , r o c k s , and highway problems a s s o c i a t e d 
w i t h each p r o v i n c e . 
2. A g r o u p i n g o f the s o i l s on t h e b a s i s o f t h e i r d e p o s i t i o n , p a r e n t m a t e r i a l , 
s o i l and r o c k p r o f i l e , l a n d form and d r a i n a g e c h a r a c t e r i s t i c s as these f a c t o r s 
a f f e c t highway problema. 

The e n g i n e e r i n g s o i l maps a r e p r e p a r e d t o show t h e a r e a l d i s t r i b u t i o n o f 
s o i l s t o be encountered i n the p a r t i c u l a r r e g i o n . The maps a r e assembled on t h e 
b a s i s o f e x i s t i n g s o i l and g e o l o g i c i n f o r m a t i o n and w i t h t h e a i d o f a e r i a l p h o to­
graphs. S o i l d e p o s i t s , a r e grouped as g l a c i a l and p o s t - g l s c i a l and are f u r t h e r 
d i v i d e d i n t o g l a c i a l i c e d e p o s i t s , g l a c i a l stream d e p o s i t s , g l a c i a l l a k e d e p o s i t s , 
g l a c i a l marine d e p o s i t s , weathered bed r o c k s , r e c e n t stream d e p o s i t s and o r g a n i c 
d e p o s i t s . The g r o u p i n g a t t h e p r e s e n t t i m e c o n s i s t s o f t h e f o l l o w i n g : t h i c k 
t i l l , t h i n t i l l , d r u m l i n s , m a j o r m o r a i n e s , outwasb, kame f i e l d s , e s k e r s , l a k e 
b o t t o m aediments, d e l t a s , b a r s and beaches, marine b o t t o m s e d i m e n t s , r e s i d u a l , 
a l l u v i a l , muck and pe a t , meadow, and muck over m a r l . 

Hie e n g i n e e r i n g s o i l maps form a p a r t o f b o t h the p r e l i m i n a r y and f i n a l s o i l 
r e p o r t f o r e a c h p r o j e c t and c o n s t i t u t e a b a s i s f o r t h e p l a n n i n g , c o n t r o l aid 
r e v i e w o f s o i l work i n the deaign and c o n s t r u c t i o n o f highways. 

For many y e a r s . S o i l s E n g i n e e r s they e x i s t b e c a u s e o f t h e i r p a s t 
have r e l i e d almost e x c l u s i v e l y upon h i s t o r y h a s l e d to the u s e o f the 
d e t a i l e d b o r i n g s f o r the development area c o n c e p t o f s o i l s i n New York 
of s o i l c o n d i t i o n s and the e x t e n t o f S t a t e . 
v a r i o u s s o i l p r o f i l e s i n connection T h i s paper p r e s e n t s the r e s e a r c h 
w i t h e n g i n e e r i n g p r o j e j : t s . L i t t l e i& s o i l and l e d g e c o n d i t i o n s en-
a t t e n t i o n has been given to the p a s t volved i n the development o f engin-
h i s t o r y o f the a r e a b e i n g i n v e s t i - e e r i n g s o i l maps on an a r e a b a s i s 
gated or to the g e n e r a l c h a r a c t e r - i n c o n n e c t i o n w i t h t h e s o i l work 
i s t i c s of the s o i l p r o f i l e t h a t may f o r t h e d e s i g n and c o n s t r u c t i o n o f 
be common to s o i l s i n o t h e r a r e a s . highways. T h i s development has r e -
The b r o a d v i e w p o i n t o f s o i l s a s q u i r e d an a r e a grouping of s o i l i n -
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formation governed both by s o i l con­
d i t i o n s and h i g h w a y e n g i n e e r i n g 
p r a c t i c e . The area concept of s o i l s 
i n i t s broad a s p e c t i s a v a l u a b l e 
a i d t o the S o i l s E n g i n e e r i n the de­
velopment of r e g i o n a l s o i l b ehavior, 
e n g i n e e r i n g p r a c t i c e s and the p e r ­
formance o f e n g i n e e r i n g s t r u c t u r e s . 
I t has a s p e c i a l a p p l i c a t i o n to the 
p r a c t i c e o f s o i l s e n g i n e e r i n g f o r 
h i g h w a y s . T h i s c o n c e p t o f s o i l s 
depends upon the g e o l o g i c a l h i s t o r y 
o f the s o i l d e p o s i t , the manner i n 
which i t was d e p o s i t e d * the m a t e r i a l 
from which i t was d e r i v e d , and the 
weathering p r o c e s s e s to which i t has 
been s u b j e c t e d by e r o s i o n ; drainage, 
m e c h a n i c a l d i s i n t e g a t i o n and chem­
i c a l r e a c t i o n i n the development of 
t h e s o i l p r o f i l e and t h e s u r f a c e 
topography o f the d e p o s i t . The r e ­
l a t i o n s h i p o f a d j a c e n t s o i l a r e a s 
r e p r e s e n t e d by a s o i l s e r i e s from 
the same p a r e n t m a t e r i a l s u b j e c t e d 
t o e r o s i o n , w e a t h e r i n g , d r a i n a g e , 
and o t h e r c l i m a t i c c o n d i t i o n s i s 
shown by the a r e a concept. 

The d e t e r m i n a t i o n o f whether 
t h e l a n d forms a s s e e n t o d a y a r e 
c o n t r o l l e d by the d e p o s i t i o n o f the 
s o i l from t h e g l a c i e r o r by t h e 
u n d e r l y i n g bed rock adds to the i n ­
formation which i s a v a i l a b l e to the 
e n g i n e e r from a s t u d y o f a r e a s o i l 
c oncepts. 

Area concept of s o i l s p r o v i d e s 
a background on w h i c h t o b a s e the 
d e t a i l e d s o i l s t u d i e s , so t h a t more 
i n f o r m a t i o n i s a v a i l a b l e t o t h e 
engineer i n i n t e r p r e t i n g the s u b s o i l 
i n v e s t i g a t i o n f o r t h e p u r p o s e s o f 
t h e d e s i g n o f t h e e n g i n e e r i n g 
s t r u c t u r e . I t i s the o p i n i o n of the 
a u t h o r s t h a t more m u t u a l u n d e r ­
s t a n d i n g between t h e b e h a v i o r o f 
s o i l s i n d i f f e r e n t a r e a s o f t h e 
country w i l l r e s u l t from the use o f 
t h e a r e a s o i l c o n c e p t a s a b a s i s 
f o r d e t a i l e d s o i l work and the per­
formance of e n g i n e e r i n g s t r u c t u r e s . 

GEOLOGT OF NEV YOUL 
New York S t a t e has an a r e a o f 

49,170 square m i l e s i n c l u d i n g 1550 
s q u a r e m i l e s o f w a t e r . The s t a t e 
has been covered by m u l t i p l e g l a c i a l 
i c e a d v a n c e s l e a v i n g t h e e n t i r e 
S t a t e g l a c i a t e d e x c e p t f o r a s m a l l 
s e c t i o n i n the southwestern p l a t e a u . 
The average e l e v a t i o n of the s t a t e 
i s about 900 f e e t above s e a l e v e l 
w i t h a maximum o f 5344 f e e t a t 
Mount Marcy i n E s s e x County i n t h e 
Adirondacks. 

G e o l o g i s t s have d i v i d e d t h e 
s t a t e i n t o w e l l d e f i n e d p h y s i o ­
g r a p h i c p r o v i n c e s . The a u t h o r s 
have modified these p r o v i n c e s some­
what to f i t the r e g i o n a l s o i l con­
d i t i o n s o f the s t a t e . Wide v a r i ­
a t i o n o f s o i l and g e o l o g i c a l con­
d i t i o n s make i t n e c e s s a r y to d i v i d e 
t h e s t a t e i n t o i t s p h y s i o g r a p h i c 
p r o v i n c e s to f a c i l i t a t e the a n a l y s i s 
o f s o i l c o n d i t i o n s and the r e l a t e d 
highway problems. I n New York the 
p r o v i n c e s a r e r o u g h l y i n d i c a t e d by 
d i f f e r e n c e s i n e l e v a t i o n a s shown 
i n F i g u r e 1. The f o l l o w i n g de­
s c r i p t i o n of the p r o v i n c e s a l s o r e ­
f e r s to F i g u r e 1. 
S o u t h w e s t e r n p Z a t e a u T h i s i s t h e 
l a r g e s t c l e a r l y d e f i n e d p r o v i n c e i n 
the s t a t e , c o v e r i n g about o n e - t h i r d 
o f the t o t a l a r e a . I t c o n t a i n s un­
a l t e r e d sediments of Devonian r o c k s 
which a r e predominantly s h a l e s and 
c o n t a i n some s a n d s t o n e s and con­
glomerates. Only minor d i s t u r b a n c e s 
h a v e o c c u r r e d i n t h e form o f a 
s l i g h t t i l t t o the south or s o u t h ­
west of 20 to 30 f e e t to the m i l e . 
Major r e l i e f i s a f f o r d e d by n o r t h -
south t r e n d i n g v a l l e y s t h a t , d u r i n g 
g l a c i a l t i m e s , s e r v e d b o t h a s 
d r a i n a g e c h a n n e l s f o r the f l o w o f 
melt-waters and as b a s i n s f o r ponded 
l a k e s . The s o i l s i n t h e s e v a l l e y s 
v a r y from a s s o r t e d g r a n u l a r de­
p o s i t s t h a t o c c u r a s kames, kame 
t e r r a c e s , and outwash, to t h e l a -
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F i g u r e 1. E l e v a t i o n Map of New York S t a t e 
showing P h y s i o g r a p h i c P r o v i n c e s 

c u s t r i n e f i n e s a n d s and s i l t s . 
W h i l e t h e g l a c i a l h i s t o r y o f t h e 
v a l l e y s i s v e r y complex, the s e ­
quence of d e p o s i t i o n can u s u a l l y be 
determined w i t h i n s m a l l a r e a s w i t h 
t h e a c c u r a c y r e q u i r e d to i d e n t i f y 
the g e n e r a l e n g i n e e r i n g c h a r a c t e r ­
i s t i c s of the d e p o s i t s . 

The s o i l s o f the u p l a n d s a r e 
predominantly g l a c i a l t i l l i n o r i g i n 
and a r e u s u a l l y u n d e r l a i n a t s h a l l o w 
depth by bedrock. They a r e mainly 
s i l t s w i t h a v a r y i n g percentage of 
r o c k f r a g m e n t s d e r i v e d from t h e 
n a t i v e b e d r o c k . A m a j o r m o r a i n e 
c r o s s e s t h e p r o v i n c e i n an e a s t -
west d i r e c t i o n , which, b e c a u s e o f 
i t s s o i l p r o f i l e c h a r a c t e r i s t i c s 
and t o p o g r a p h i c e x p r e s s i o n , o f f e r s 
p a r t i c u l a r e n g i n e e r i n g problems. 

£rie-Ontorio P Z a i n s T h i s p r o v i n c e 
p r o v i d e s the e a s t - w e s t r o u t e s f o r 
a l l u p - s t a t e New York t r a n s p o r t a t i o n . 
The o r i g i n a l C l i n t o n ' s D i t c h , the 
o l d E r i e C a n a l , the p r e s e n t Barge 
Canal, the New York C e n t r a l R a i l r o a d 
main l i n e , and the new Thruway, now 
under c o n s t r u c t i o n , a l l t r a v e r s e 
t h i s p r o v i n c e . 

The e n t i r e p r o v i n c e i s one of 
low r e l i e f w i t h a p r o m i n e n t e s ­
c a r p m e n t m a r k i n g i t s s o u t h e r n 
boundary and hundreds o f e l o n g a t e d 
g l a c i a l h i l l s o r d r u m l i n s i n the 
s e c t i o n b e t w e e n R o c h e s t e r a nd 
Sy r a c u s e . 

The a r e a was f l o o d e d f o r a 
c o n s i d e r a b l e p e r i o d o f t i m e by a 
l a r g e g l a c i a l l a k e w h ich, i n i t s 
c o n t r a c t e d form, c o n s t i t u t e s the 
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present-day Lakes E r i e and O n t a r i o . 
T h i s l a k e was s u p e r i m p o s e d on an 
ar e a c o n s i s t i n g o f g l a c i a l t i l l s and 
g l a c i a l s t r e a m d e p o s i t s . I t s o c ­
c u r r e n c e m o d i f i e d and a l t e r e d the 
p r e v i o u s l y d e p o s i t e d s e d i m e n t s t o 
such an e x t e n t t h a t the p r e s e n t s o i l 
p a t t e r n i s yery complex. D i f f i c u l t y 
i s encountered i n grouping the s o i l s 
o f t h i s a r e a and many b o r d e r l i n e 
c a s e s e x i s t . 

St. Lawrence Lowland T h i s lowland 
a r e a b o r d e r s the p r e s e n t r i v e r and 
h a s i n t h e p a s t been v i s i t e d by 
b o t h g l a c i a l and m a r i n e w a t e r s . 
Most o f the a r e a i s u n d e r l a i n a t 
s h a l l o w d e p t h s by l i m e s t o n e o f 
O r d o v i c i a n age w i t h some Cambrian 
s a n d s t o n e . Deep d e p o s i t s o f s i l t 
and c l a y e x i s t o v e r a p o r t i o n o f 
t h i s a r e a . 
Adirondack f o u n t a i n s These mount­
a i n s a r e t h e h i g h e s t i n the S t a t e 
and a r e composed o f i g n e o u s r o c k 
i n j e c t e d i n t o h i g h l y metamorphosed 
pre-Cambrian sediments. 

The g l a c i a l t i l l e n c o u n t e r e d 
i s sandy, and c r y s t a l l i n e c o b b l e s 
and b o u l d e r s a r e t h e r u l e . Deep 
swamps are common. 

Tug Hill T h i s a r e a i s a p l a t e a u 
s e p a r a t e d from t h e A d i r o n d a c k s by 
t h e B l a c k R i v e r . I t c o n s t i t u t e s 
a n o u t l i e r o f t h e S o u t h w e s t e r n 
P l a t e a u and i s composed o f n e a r l y 
h o r i z o n t a l l y b e dded O r d o v i c i a n 
l i m e s t o n e and s h a l e s and S i l u r i a n 
s a n d s t o n e s . B e c a u s e o f t h e more 
f a v o r a b l e t o p o g r a p h y a r o u n d t h i s 
a r e a , i t i s n o t c r o s s e d by any 
main highway. 
Uohawk Valley T h i s v a l l e y p r o ­
v i d e s t h e l o w l a n d c o n n e c t i o n be­
tween the E r i e - O n t a r i o p l a i n s and 
the Hudson R i v e r . I t was a major 
d r a i n a g e w a y i n g l a c i a l t i m e s and 
immense g r a n u l a r d e p o s i t s now occ u r 
a l o n g the v a l l e y w a l l s i n the form 
o f o u t w a s h t e r r a c e s . I n t h e 
b o r d e r i n g u p l a n d s t h e r e a r e l a r g e 

a r e a s o f s i l t and c l a y t h a t were 
d e p o s i t e d i n h i g h - l e v e l g l a c i a l 
l a k e s . The r i v e r - f l a t s a r e deep 
v a l l e y - f i l l w i t h a wide v a r i a t i o n 
on s o i l c h a r a c t e r i s t i c s and p r o f i l e . 
Catskill Mountains These mountains 
were formed by the deep d i s s e c t i o n 
o f a h i g h p l a t e a u a r e a . The bed­
rock i s n e a r l y h o r i z o n t a l l y bedded 
Devonian r o c k s , c o n s i s t i n g c h i e f l y 
o f s a n d s t o n e s and c o n g l o m e r a t e s . 
V a l l e y type of g l a c i a t i o n i s common 
wi t h numerous s m a l l moraines, d e l t a s , 
and outwash f a n s . L o c a l i z e d g l a c i a l 
l a k e s r e s u l t e d i n d e p o s i t s o f s i l t 
a n d c l a y t h a t a r e e s p e c i a l l y 
troublesome i n highway c o n s t r u c t i o n . 

Hudaon-Chanplain Lowlands T h e 
Hudson. V a l l e y c o m p l e t e s t h e wa t e r 
l e v e l r o u t e from New York C i t y to' 
B u f f a l o . The p r o v i n c e a s a whole 
r e p r e s e n t s a number of d i s t i n c t topo­
g r a p h i c f e a t u r e s t h a t have been con­
s i d e r e d a s a u n i t a s a m a t t e r o f 
c o n v e n i e n c e . A prominent f e a t u r e 
o c c u r s i n the southern p o r t i o n of the 
province where an a r e a o f c r y s t a l l i n e 
rock, known as the Hudson Highlands, 
i n t e r r u p t s the lowlands. 

I t i s known t h a t marine waters 
have e x i s t e d i n both the Champlain 
V a l l e y and i n the southern p o r t i o n of 
the Hudson V a l l e y , but the e x t e n t o f 
the d e p o s i t s r e s u l t i n g from t h e s e 
waters has not been d e f i n e d . Another 
f e a t u r e d s o i l a r e a i s the e x t e n s i v e 
sand p l a i n s e x i s t i n g i n the Schenec­
tady-Saratoga a r e a which was dep o s i ­
te d by g l a c i a l waters from the Mohawk 
V a l l e y . The t h i c k n e s s of t h i s de­
p o s i t d e c r e a s e s w i t h the d i s t a n c e 
from the i n t e r s e c t i o n of the Mohawk 
and Hudson lowland and becomes absent 
south o f Albany where the u n d e r l y i n g 
varved s i l t s and c l a y s a r e exposed. 
I t i s t h e s e c l a y s t h a t p r e s e n t the 
major e n g i n e e r i n g d e s i g n and con­
s t r u c t i o n problem of the p r o v i n c e . 
Taconic Uplands The high l a n d s along 
the e a s t e r n border of the s t a t e a r e 
a p a r t o f t h e T a c o n i c M o u n t a i n s . 



The r o c k s are i n t e n s e l y f o l d e d and 
a r e c o m p r i s e d o f m e t a m o r p h o s e d 
s h a l e s , s a n d s t o n e s and l i m e s t o n e s . 
I n g e n e r a l , the s o i l s a r e t h i n and 
prominent g l a c i a l d e p o s i t s are con­
f i n e d t o t h e major d r a i n a g e w a y s . 
The i d e n t i f i c a t i o n o f the type o f 
u n d e r l y i n g bedrock and i t s s t r u c t u r a l 
c h a r a c t e r i s t i c s a r e o f importance i n 
d e s i g n and c o n s t r u c t i o n c o n s i d e r ­
a t i o n s . 

l o n g Island T h i s p r o v i n c e i s e s s ­
e n t i a l l y a complex g l a c i a l t e r m i n a l 
p l a i n t o t h e s o u t h . The l a t t e r 
s l o p e s v a r y g r a d u a l l y down toward 
the ocean. The s o i l s a re predomi­
n a n t l y sands and g r a v e l s . 

ENGINEERING GROUPING OF SOILS 
The d i v i s i o n of the s o i l s of an 

a r e a i n t o groups i s extremely d i f f -
c u l t . I f a v e r y broad grouping i s 
d e s i r e d , b o r d e r l i n e c a s e s c o n s t a n t ­
l y o c c u r . I f i t i s i n t e n d e d t h a t 
the grouping w i l l p r o v i d e d e t a i l e d 
s o i l i d e n t i f i c a t i o n i t w i l l be 
f o u n d t h a t t h e number o f g r o u p s 
w i l l c o n t i n u e t o i n c r e a s e as add­
i t i o n a l d a t a i s o b t a i n e d . I t has 
been found d e s i r a b l e to group the 
s o i l s of New York S t a t e on a broad 
b a s i s and to s u b d i v i d e t h i s group­
i n g o n l y a f t e r an a c c u m u l a t i o n o f 
d a t a i n d i c a t e s t h a t such a subdiv­
i s i o n i s a b s o l u t e l y n e c e s s a r y . The 
d e t a i l e d i d e n t i f i c a t i o n of s o i l s i s 
n o t i n c l u d e d i n t h e are« grouping 
and i s made on l y a f t e r borings and 
s a m p l e s have been a n a l y z e d f o r a 
p r o j e c t . 

The s o i l g r o u p i n g now u s e d 
g i v e s c o n s i d e r a t i o n to many f a c t o r s 
o f s o i l and bedrock h i s t o r y , topo­
graphy, d r a i n a g e , and s o i l p r o f i l e s ; 
however, each d i v i s i o n w i t h i n the 
g r o u p i n g must e x h i b i t i n d i v i d u a l 
e n g i n e e r i n g c h a r a c t e r i s t i c s t h a t 
d i s t i n g u i s h i t from other d i v i s i o n s . 
No compromises a r e made w i t h t h i s 
l a s t p r o v i s i o n . 

The d e s i g n a t i o n o f each group 
employs g e o l o g i c t e r m i n o l o g y and 

r e f l e c t s p r i m a r i l y the mode of d i s ­
p o s i t i o n of the formation. The de­
t a i l s of the grouping a r e shown i n 
F i g u r e 2 and t h e c h a r a c t e r i s t i c s 
p e c u l i a r t o each d i v i s i o n a r e d i s ­
cussed below: 

ENGINEERING GROUPING 
NEW YORK SOILS 

mmm 
i 

msm. 

f ' f ' • 

F i g u r e 2. E n g i n e e r i n g Grouping 
o f New York S o i l s 

Thick Glacial Till These s o i l s were 
d e p o s i t e d as g l a c i a l d r i f t and have 
assumed a wavy or s l i g h t l y hummocky 
l a n d form. T h e i r t e x t u r a l compo­
s i t i o n v a r i e s w i d e l y from one area 
t o a n o t h e r , but i n g e n e r a l , con­
s i s t s o f an u n a s s o r t e d m i x t u r e of 
s o i l s w i t h a predominance of s i l t . 
Cobbles and boulders are common and 
i n t e r n a l drainage i s moderate. Ex­
c a v a t i o n s i n these d e p o s i t s may en­
counter troublesome wet s i l t pockets 
t h a t w i l l r e q u i r e underdrainage or 
s p e c i a l h a n d l i n g . I n g e n e r a l , the 
m a t e r i a l i s s u i t a b l e for embankments; 
however, i n the Southwestern P l a t e a u 
province, the m a t e r i a l often c o n t a i n s 
a s u f f i c i e n t q u a n t i t y of 1arge s l a b -
by p i e c e s of s h a l e 'to make compac­
t i o n o p e r a t i o n s and c o n t r o l d i f f ­
i c u l t . 
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Thin Glacial Till A d i s t i n c t i o n i s 
made i n t h e t h i c k n e s s o f g l a c i a l 
t i l l d e p o s i t s p r i m a r i l y because o f 
the i m p o r t a n c e i n e n g i n e e r i n g de­
s i g n o f the depth t o bedrock. The 
t h i n t i l l s a r e predominantly s i l t s 
w i t h v a r y i n g p e r c e n t a g e s o f f r a g ­
ments of the u n d e r l y i n g bedrock and 
l i t . t l e f o r e i g n g r a v e l i s encountered. 
The t o p o g r a p h y i n t h e s e a r e a s i s 
c o n t r o l l e d by the n e a r n e s s o f bed­
rock, the type o f rock and the i n ­
c l i n a t i o n o f t h e b e d d i n g p l a n e s . 
The u n i f o r m i t y of subgrade i n c u t s 
must be c h e c k e d and s p e c i a l a t t ­
e n t i o n g i v e n to the a r e a o f t r a n s -
s i t i o n from c u t t o f i l l . Under-
d r a i n a g e w i l l be r e q u i r e d a t many 
s i t e s to i n t e r c e p t flow a l o n g the 
s u r f a c e and bedding p l a n e s o f the 
rock. 

D r u m l i n s D r u m l i n s a r e e l o n g a t e d , 
c i g a r - s h a p e d h i l l s , composed of com­
p a c t u n a s s o r t e d t i l l t h a t has been 
o v e r r i d d e n by t h e g l a c i a l i c e . 
T h e y o c c u r a s t h e m a j o r r e l i e f 
f e a t u r e i n a p a r t o f t h e E r i e -
O n t a r i o P l a i n s P r o v i n c e and f o r 
t h i s r e a s o n a r e o f e n g i n e e r i n g im­
p o r t a n c e a s a s o u r c e o f common 
borrow. They a r e given s p e c i a l de­
s i g n a t i o n w i t h i n the gr o u p i n g be­
cause of t h e i r topographic form. 

Major Moraines The s o i l s found i n 
the major moraines of New York con­
s i s t of a s s o r t e d g r a n u l a r m a t e r i a l s . 
The p e r c e n t a g e o f f i n e s c o n t a i n e d 
i n the s o i l s v a r i e s c o n s i d e r a b l y . 
Some d e p o s i t s c o n s i s t o f a c c e p t a b l e 
f o u n d a t i o n c o u r s e g r a v e l w h i l e 
other have more of the c h a r a c t e r i s ­
t i c s of an a s s o r t e d t i l l because of 
the high percentage of f i n e m a t e r i a l . 
The moraines appear as d i s c o n t i n u ­
o u s , smooth to s l i g h t l y hummocky 
r i d g e s and are made a s e p a r a t e d i v ­
i s i o n i n t h e g r o u p i n g b e c a u s e o f 
t h i s s p e c i a l t o p o g r a p h i c form. I n 
g e n e r a l , t h e m a t e r i a l s a r e o n l y 
medium compact, and i n many c a s e s 
p o c k e t s o f wet f i n e sand and s i l t 

a r e encountered. 

Ontwaah The i d e n t i f y i n g l a n d form 
o f g l a c i a l ontwash i s a smooth t o 
p i t t e d p l a i n t h a t g r a d u a l l y s l o p e s 
down-valley as v a l l e y - w a l l t e r r a c e s . 
The d e p o s i t s c o n s i s t o f c l e a n hor-
i s o n t a l l y s t r a t i f i e d sand and g r a v e l 
and u s u a l l y o f f e r the b e s t s o u r c e 
o f r u n - o f - b a n k g r a v e l . However, 
some s i t e s a r e unacceptable because 
o f the predominance o f sand. I n a 
few a r e a s o f the S t a t e , the percen­
tage o f s h a l e g r a v e l i s an important 
c o n s i d e r a t i o n . 

Kane Field T h i s c l a s s i f i c a t i o n i s 
used to encompass a l l g l a c i a l stream 
d e p o s i t s o t h e r t h a n Outwash and 
E s k e r . Such d e p o s i t s are i d e n t i f i e d 
i n the f i e l d by t h e i r c h a r a c t e r i s t i c 
knob and sag topography. They con­
s i s t of roughly s t r a t i f i e d sand and 
g r a v e l w i t h o c c a s i o n a l p o c k e t s or 
s t r a t a o f s i l t . They r e p r e s e n t a 
l i k e l y s ource of run-of-bank g r a v e l 
but must be c a r e f u l l y e x p l o r e d be­
cause of wide v a r i a t i o n s i n t e x t u r e . 

Esker G l a c i a l d e p o s i t s formed by 
i c e - w a l l e d s t r e a m s w h i c h f l o w e d 
e i t h e r i n canyons c u t i n stagment 
i c e o r s u b - g l a c i a l t u n n e l s a r e 
t e r m e d e s k e r s . T h e y a r e l o n g , 
narrow, s t e e p - s i d e d r i d g e s and a r e 
almost t r i a n g u l a r i n c r o s s - s e c t i o n . 
E s k e r s c o n s i s t g e n e r a l l y o f sand, 
g r a v e l , and c o b b l e s . They a r e us­
u a l l y a source o f run-of-bank g r a v e l 
and a l w a y s an e x c e l l e n t s o u r c e of 
s e l e c t borrow. 

Bottom Sediments Those s o i l depos­
i t s l a i d down i n g l a c i a l l a k e s a r e 
r e f e r r e d t o as Bottom S e d i m e n t s . 
The topography i s l e v e l to hummocky 
w i t h f r e q u e n t deep d i s e c t i o n by 
modern s t r e a m s . I n t h e Hudson-
C h a m p l a i n v a l l e y s , t h e C a t s k i l l 
M o u n t a i n s and the u p l a n d s o f t h e 
Mohawk a r e a , these d e p o s i t s c o n s i s t 
of v a r v e d s i l t s and c l a y s . I n the 
S o u t h w e s t e r n P l a t e a u t h e y a r e i n 
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g e n e r a l s t r a t i f i e d f i n e sand and 
s i l t , and, i n t h e E r i e - O n t a r i o 
P l a i n s , they a r e predominantly s i l t s . 
I t i s t h i s group o f s o i l s t h a t p r e ­
s e n t the most troublesome engineer­
i n g p r o b l e m s . T h e i r s h e a r i n g 
s t r e n g t h and c o n s o l i d a t i o n c h a r a c ­
t e r i s t i c s must be d e t e r m i n e d when 
they a r e to s e r v e as embankment found­
a t i o n s ; as m a t e r i a l f o r embankments 
they are r a t e d from poor to u n s u i t ­
able; c a t - s l o p e s must be give n spec­
i a l a t t e n t i o n t o p r e v e n t s e v e r e 
s l o u g h i n g and e r o s i o n . A high grade 
l i n e i s g e n e r a l l y recommended i n 
these a r e a s . 
Delta I n some s e c t i o n s o f the S t a t e , 
run-of-bank g r a v e l o c c u r s o n l y i n 
d e l t a s formed i n g l a c i a l l a k e s . 
These d e p o s i t s a r e r e c o g n i z e d i n the 
f i e l d by t h e i r smooth t o p i t t e d top 
and by the s t e e p s i d e s around t h e i r 
b o r d e r . The t e x t u r a l c o m p o s i t i o n 
o f t h e s e d e p o s i t s v a r i e s c o n s i d e r ­
a b l y and may be predominantely s i l t 
or an a c c e p t a b l e q u a l i t y of g r a v e l . 
T h e m a t e r i a l s a r e s o r t e d and i n 
general e x h i b i t a h o r i z o n t a l s t r a t ­
i f i c a t i o n i n the top beds and bottom 
beds with an i n c l i n e d s t r a t i f i c a t i o n 
i n the middle p o r t i o n s . 

Bors and Beaches Remnants o f g l a c ­
i a l b a r s and beaches a r e found i n 
many l o c a t i o n s . They c o n s i s t o f a s ­
s o r t e d sand and g r a v e l w i t h a p r e ­
dominance o f s a n d . The b a r s a r e 
elongated r i d g e - l i k e land forms and 
the beaches appear as smooth s l i g h t l y 
s l o p i n g a r e a s . Both la n d forms r e ­
p r e s e n t an e x c e l l e n t s o u r c e o f s e l ­
e c t borrow and a r e c o n s i d e r e d good 
subgrade m a t e r i a l . 

Afarine fiottom ,Se<iiiBents D e p o s i t s 
l a i d down by marine w a t e r s c o n s i s t 
p r i m a r i l y of s i l t s and c l a y s and i n 
g e n e r a l do not e x h i b i t the c h a r a c ­
t e r i s t i c v a r v e s t r u c t u r e o f t h e 
f r e s h water l a k e d e p o s i t s . The ma­
t e r i a l s e x i s t a t a very high n a t u r a l 
m o i s t u r e c o n t e n t and a r e g r e a t l y 

a f f e c t e d by remolding . They appear 
i n the f i e l d as smooth, almost l e v e l 
p l a i n s and t h e i r t h i c k n e s s may be as 
g r e a t a s 100 f e e t . The same g e n e r a l 
e n g i n e e r i n g recommendations ho l d i n 
t h e s e a r e a s as f o r the bottom sed­
iments d e p o s i t e d by g l a c i a l l a k e s . 

A e s i d u a l The s o i l s i n the s m a l l 
u n g l a c i a t e d a r e a i n the southwestern 
p l a t e a u are termed R e s i d u a l . These 
s o i l s v a r y i n t e x t u r e from sand to 
s i l t and c l a y . Bedrock i s u s u a l l y 
e n c o u n t e r e d a t a s h a l l o w d e p t h . 
The topography i s c o n t r o l l e d by the 
type and c h a r a c t e r i s t i c o f the un­
d e r l y i n g bedrock and the e n g i n e e r i n g 
c h a r a c t e r i s t i c s o f t h e s e d e p o s i t s 
a r e the same as those f o r the t h i n 
t i l l a r e a s . 
Alluvial M a t e r i a l s d e p o s i t e d by 
modern streams are termed a l l u v i a l . 
They are g e n e r a l l y found i n a f a i r ­
l y l o o s e c o n d i t i o n , and a r e s i l t y 
w i t h o c c a s i o n a l l e n s e s of f i n e sand 
and g r a v e l . These d e p o s i t s r e p r e ­
s e n t the smooth f l a t a r e a s a d j a c e n t 
to p r e s e n t streams and a r e i n some 
i n s t a n c e s t e r r a c e d . D u r i n g f i e l d 
e x p l o r a t i o n work i n t h e s e a r e a s , 
s p e c i a l a t t e n t i o n must be g i v e n t o 
t h e l o c a t i o n o f o l d ox bows and 
abandoned c h a n n e l s . I f s e r v i n g as 
foundation m a t e r i a l f o r embankments 
or s t r u c t u r e s , a c a r e f u l check must 
be made of the s t r e n g t h c h a r a c t e r ­
i s t i c s o f t h e s e s o i l s . I n some 
a r e a s a l l u v i a l d e p o s i t s have been 
superimposed on p r e v i o u s muck a r e a s . 

Muck and Peat A l l d e p o s i t s r e p r e s ­
e n t i n g an accumulation o f v e g e t a b l e 
matter a r e termed muck and peat and 
i t i s a l w a y s recommended t h a t such 
m a t e r i a l s be e x c a v a t e d beneath em­
bankments. These d e p o s i t s occur as 
f l a t smooth s u r f a c e s and a high grade 
l i n e i s a l w a y s r e q u i r e d . I f t h e 
depth o f the m a t e r i a l i s e x c e s s i v e , 
s p e c i a l a n a l y s i s i s n e c e s s a r y t o 
d e t e r m i n e t h e most a d v a n t a g e o u s 
means of removal. 



62 

Meadow Those p o o r l y d r a i n e d a r e a s 
o c c u r i n g a s minor d e p r e s s i o n s i n 
c o m p a r a t i v e l y l e v e l topography and 
c o n t a i n i n g some o r g a n i c matter a r e 
termed meadow d e p o s i t s . I n general 
they r e p r e s e n t a drainage c o n d i t i o n 
r a t h e r than a deep a c c u m u l a t i o n of 
v e g e t a b l e m a t t e r . U n s u i t a b l e ma­
t e r i a l i n such a r e a s i s always r e ­
moved and the s t r u c t u r e of the under­
l y i n g m a t e r i a l determined i f i t i s 
to s e r v e as an embankment foundation. 

Uuek over Marl I n numerous a r e a s o f 
the s t a t e , t h e r e a r e e x t e n s i v e dep­
o s i t s of marl o v e r l a i d by vegetable 
muck. The m a r l i s g e n e r a l l y o f 
v e r y low s t a b i l i t y and r e p r e s e n t s 
an u n s u i t a b l e m a t e r i a l f o r highway 
c o n s t r u c t i o n . The g e n e r a l recomm­
en d a t i o n i n such a r e a s i s t h a t the 
muck and m a r l be removed u n t i l a 
firm s t r a t a i s found f c r the p l a c e ­
ment o f embankment m a t e r i a l s . Num­
erous a r e a s w i l l r e q u i r e a d e t a i l e d 
a n a l y s i s f o r the adequate and econ­
omic h a n d l i n g o f the problem. 

PRODUCTION OF AREA SOIL HAPS 

The a r e a c o n c e p t o f s o i l s i s 
b e s t p r e s e n t e d t o the e n g i n e e r i n 
map form u s i n g c o l o r s and symbols 
fo r the b a s i c grouping. The prep-
p a r a t i o n o f e n g i n e e r i n g s o i l maps 
i n c l u d e s the i d e n t i f i c a t i o n o f the 
s o i l d e p o s i t s as w e l l as the d e t e r ­
m i n a t i o n o f t h e a r e a l e x t e n t o f 
t h e s e d e p o s i t s . For a s s i s t a n c e i n 
t h i s l a t t e r problem, r e f e r e n c e i s 
f i r s t made to the p e d o l o g i c a l maps 
p r e p a r e d by t h e S t a t e and F e d e r a l 
A g r onomists f o r a g r i c u l t u r a l pur-' 
poses. While the i d e n t i f i c a t i o n of 
t h e s o i l s on t h e s e maps i s n o t 
a c c e p t e d w i t h o u t v e r i f i c a t i o n , i t 
has been found t h a t i n g e n e r a l the 
s o i l boundaries have been thoroughly 
and a c c u r a t e l y determined. The use 
of t h e s e maps as a s t a r t i n g p o i n t 
has t h e a d d i t i o n a l advantage t h a t 
they are a t a s c a l e of approximately 
1 - i n c h t o t h e m i l e w h i c h i s t h e 

same s c a l e as the USGS Topographic 
Maps. 

The s o i l c l a s s i f i c a t i o n shown 
on the P e d o l o g i c a l Maps i s an a l y z e d 
t o g e t h e r w i t h the d e s c r i p t i o n f o r 
each c l a s s given i n the s o i l b u l l e ­
t i n . U s u a l l y i t i s p o s s i b l e to i n ­
t e r p r e t the Agronomist's d e s c r i p t i o n 
of a p a r t i c u l a r s o i l d e p o s i t i n terms 
o f the e n g i n e e r i n g s o i l g r o u p i n g . 
A t e n t a t i v e grouping o f the p e d o l ­
o g i c a l c l a s s e s i s made and t e s t e d 
a g a i n s t o t h e r known i n f o r m a t i o n 
c o n c e r n i n g the a r e a . 

Review i s then made of a l l ex­
i s t i n g g e o l o g i c a l i n f o r m a t i o n f o r 
the a r e a i n v o l v e d . The h i s t o r y of 
t h e s e c t i o n , the g l a c i a l drainagfe 
f e a t u r e s , the bedrock c h a r a c t e r i s t i c s 
and t h e to p o g r a p h y a r e r e v i e w e d . 
The t e n t a t i v e grouping based on the 
p e d o l o g i c a l map must f i t the geolo­
g i c a l and t o p o g r a p h i c a l data. 

By u s e o f t h e a e r i a l photo­
graph index s h e e t s , the gen e r a l a s ­
p e c t s of the e n t i r e a r e a are checked 
when t r o u b l e i s encountered i n the 
i d e n t i f i c a t i o n o f a p a r t i c u l a r 
p o r t i o n of the a r e a . D e t a i l e d ex­
am i n a t i o n i s made of a e r i a l photo­
graph c o n t a c t p r i n t s . T h i s procedure 
of a n a l y s i s i s e x c e l l e n t and i s be­
in g used to a g r e a t e r e x t e n t as per­
sonnel and equipment permit. A f t e r 
u t i l i z i n g a l l e x i s t i n g i n f o r m a t i o n 
c o n c e r n i n g the type and e x t e n t o f 
the d i f f e r e n t d e p o s i t s i n the a r e a 
u n d e r c o n s i d e r a t i o n , a f i e l d i n ­
s p e c t i o n i s made t o check the gen­
e r a l c o n d i t i o n s i n the o v e r a l l a r e a 
and any qt i e s t i o n a b l e a r e a s . At -the 
c o n c l u s i o n o f t h i s i n s p e c t i o n , a 
f i n a l c o n f e r e n c e i s h e l d by t h e 
S o i l s E n g i n e e r s , A g r o n o m i s t and 
G e o l o g i s t on t h e a c c u r a c y o f t h e 
s o i l g r o u p i n g . I f a g r e e m e n t i s 
reached, the s o i l grouping i s given 
t o the draftsmen t o g e t h e r w i t h the 
P e d o l o g i c a l Map on which any r e v i s e d 
boundaries have been noted. I t has 
been found t h a t the s u p e r i m p o s i n g 
o f the s o i l b o u n d a r i e s o f a l a r g e 
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a r e a on USGS Tot>ographic S h e e t s 
o f f e r s the b e s t method of p r e s e n t i n g 
t h e s e d a t a t o the d e s i g n and con­
s t r u c t i o n f o r c e s . C o l o r s a re used 
t o i n d i c a t e the g e o l o g i c a l o r i g i n 
o f t h e d e p o s i t and symbols t o i n ­
d i c a t e the d e p o s i t i o n a l u n i t s . A l l 
map r e p r o d u c t i o n and c o l o r i n g a r e 
hand work a t the p r e s e n t time. 

Some naps have been p r e p a r e d 
to a s c a l e of 500 f e e t to the i n c h 
f r o m a e r i a l p h o t o g r a p h c o n t a c t 
p r i n t s w i t h a l a r g e s i z e d Saltzman 
P r o j e c t o r . T h i s p r o j e c t o r g r e a t l y 
e x p e d i t e s t h e p r e p a r a t i o n o f t h e 
maps by p e r m i t t i n g photographs and 
maps o f d i f f e r e n t s c a l e s t o be sup­
e r i m p o s e d on a drawing a t any de­
s i r e d s c a l e . S i n c e the p r e l i m i n a r y 
h i g h w a y p l a n s a r e p r e p a r e d on a 
s c a l e of 500 f e e t t o the i n c h em­
p h a s i s i s a l s o b e i n g p l a c e d on the 
development o f maps a t t h i s s c a l e . 

F i g u r e 3 i s an e n g i n e e r i n g 
s o i l map f o r a s e c t i o n of the pro­
posed S t a t e Thruway. The s e c t i o n 
l i e s j u s t west of the c i t y of U t i c a 
and i s i n Oneida County. The p l a i n 
a r e a i n the c e n t r a l p o r t i o n of the 
f i g u r e i s t h i c k g l a c i a l t i l l and i s 
a p o r t i o n o f the southwestern p l a ­
t e a u p r o v i n c e . The i m m e d i a t e l y 
b o r d e r i n g c r o s s h a t c h e d a r e a s a r e 
t h e t h i n g l a c i a l t i l l s o i l s . I n 
the e a s t e r n s e c t i o n o f the map i s 
shown the outwash g r a n u l a r d e p o s i t s 
b o r d e r i n g the Mohawk V a l l e y and the 
a l l u v i a l sediments i n the immediate 
v i c i n i t y o f the p r e s e n t r i v e r . I n 
the extreme we s t e r n s e c t i o n of the 
map, the thruway w i l l e n t e r the E r i e -
O n t a r i o P l a i n s P r o v i n c e which con­
s i s t s o f bottom s e d i m e n t s i n t h i s 
a r e a . The n o r t h e r l y p r o j e c t i o n i n 
the c e n t r a l p o r t i o n of the map a l s o 
p r o v i d e s i n f o r m a t i o n f o r the con­
n e c t i o n from t h e c i t y o f Rome to 
the Thruway. I t w i l l be noted t h a t 
a l a r g e muck a r e a i s shown i n t h i s 
v i c i n i t y and t h a t b a r s , beaches and 
d e l t a f o r m a t i o n s a r e p r o m i n e n t 
f e a t u r e s . The o r i g i n a l map was 

produced with c o l o r s and symbols. 
I t i s e x p e c t e d t h a t the map­

ping w i l l improve through the con­
t i n u e d u s e o f s o i l s u r v e y work i n 
c o n n e c t i o n w i t h c u r r e n t p r o j e c t s 
and t h a t t h e ground work w i l l be 
done f o r the development of a s t a t e ­
wide e n g i n e e r i n g map. 

USE OF ENGINEERING SOIL MAPS 
The a r e a concept of s o i l s em- , 

bodied i n the e n g i n e e r i n g s o i l maps 
i s u sed e x t e n s i v e l y by the Bureau 
o f S o i l M e c h anics o f the New York 
S t a t e Department of P u b l i c Works i n 
o r g a n i z i n g and c o n t r o l l i n g the s o i l 
work of the department. The bureau 
has been o r g a n i z e d d u r i n g the p a s t 
four y e a r s a t a time when the l a r g ­
e s t highway program o f t h e S t a t e 
has been i n p r o g r e s s . Many p l a n s 
were prepared d u r i n g the war y e a r s 
and a l a r g e volume of work i s being 
designed a t the p r e s e n t time. 

E n g i n e e r i n g s o i l maps have 
been made d u r i n g the p a s t y e a r on 
c u r r e n t p r o j e c t s which r e q u i r e d the 
mapping o f a t o t a l a r e a o f 3,360 
square m i l e s . The new Thruway has 
r e q u i r e d the mapping of 1,353 square 
m i l e s ; r e g u l a r highway p r o j e c t s and 
one complete county, 1,537 sq u a r e 
m i l e s ; and, the l o c a t i o n of sand and 
g r a v e l d e p o s i t s , 470 square m i l e s . 
I n a d d i t i o n t o the a r e a s f o r which 
maps have been produced, the s o i l 
b o u n d a r i e s have been determined i n 
o u t l i n e form f o r a l l p r o j e c t s r e ­
viewed by the bureau. 

I t would have been i m p o s s i b l e 
f o r t h e b u r e a u t o be o r g a n i z e d , 
c h e c k s o i l c o n d i t i o n s on p r o j e c t s 
a l r e a d y d e s i g n e d and to p r o g r e s s 
s o i l s u r v e y s on c u r r e n t d e s i g n s as 
w e l l a s on c o n s t r u c t i o n p r o j e c t s 
without the a i d of the a r e a concept 
of s o i l s . 

The f i r s t use o f an a r e a s o i l 
map i s i n the study of g e n e r a l l o ­
c a t i o n problems before a c t u a l a l i g ­
nment s u r v e y s a re s t a r t e d . General 
s o i l c o n d i t i o n s , t h e e x t e n t o f 
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F i g u r e 3. E n g i n e e r i n g S o i l Map of Mohawk Thruway 
Oneida County, New York 

swamp a r e a s and the a v a i l a b i l i t y of 
s e l e c t e d borrow and g r a n u l a r sub-
base m a t e r i a l a re b a s i c i n f o r m a t i o n 
which the engineer c o n s i d e r s i n l o ­
c a t i n g t h e p r e l i m i n a r y l i n e f o r a 
highway. The maps p r e p a r e d a t a 
s c a l e o f one m i l e e q u a l s one i n c h 
are c o n s i d e r e d the best p r e s e n t a t i o n 
f o r g e n e r a l l o c a t i o n d e t e r m i n a t i o n s . 
A f t e r the g e n e r a l l o c a t i o n i s de­
ter m i n e d , , the s o i l map i s a b a s i s 
f o r d e t a i l e d borings along the high­
way alignment which must be made to 
show d e t a i l s o i l c o n d i t i o n s f o r 
every f e a t u r e of the highway desi g n . 
E n g i n e e r i n g s o i l maps to the s c a l e 
o f 500 f e e t t o one i n c h a r e b e s t 
f o r d e t a i l e d s o i l s t u d i e s . Grade 
l i n e and g e n e r a l s o i l b o u n d a r i e s 
c o n t r o l the s p a c i n g o f b o r i n g s and 
the e x t e n t o f e x p l o r a t i o n s and sub­
s e q u e n t s t r u c t u r a l s o i l m e c hanics 
a n a l y s e s . The d e t a i l e d b o r i n g s 
must be s u f f i c i e n t t o answer t h e 
qu e s t i o n s of design and c o n s t r u c t i o n . 

An important f e a t u r e o f the s o i l map 
i s t h e d e l i n e a t i o n o f a r e a s i n 
which the d e p o s i t s a r e a p o s s i b l e 
source of s e l e c t e d borrow, g r a n u l a r 
b a s e c o u r s e m a t e r i a l a nd l o c a l 
a g g r e g a t e . These a r e a s a r e c a r e ­
f u l l y e x p l o r e d i n c o n n e c t i o n w i t h 
the d e t a i l e d s o i l s urvey. 

The p r e l i m i n a r y s o i l r e p o r t , 
which i s based upon the e n g i n e e r i n g 
s o i l map, p r e s e n t s the general c h a r ­
a c t e r i s t i c s o f the s o i l s and t h e i r 
r e l a t i o n s h i p to the e n g i n e e r i n g con­
s i d e r a t i o n s of alignment and grade, 
e a r t h w o r k , c o m p a c t i o n , s u b g r a d e , 
drainage, f r o s t a c t i o n , swamps, and 
s o u r c e o f r u n - o f - b a n k g r a v e l and 
s e l e c t e d borrow. Recommendations 
are made on each s o i l problem. The 
e n g i n e e r i n g c o n s i d e r a t i o n s contained 
i n the p r e l i m i n a r y r e p o r t are based 
on the grouping of s o i l s d e s c r i b e d 
i n t h i s p a p er. R e f e r e n c e i s made 
to the g e n e r a l e n g i n e e r i n g s t a t e ­
ments c o n t a i n e d i n the d e s c r i p t i o n 
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o f the s o i l groups. I t i s a n t i c i p ­
a t e d t h a t w i t h c o n t i n u e d u s e o f 
t h i s grouping, c o r r e l a t i o n with con­
s t r u c t i o n e x p e r i e n c e and performance 
of highways, the g e n e r a l recommend­
a t i o n s w h i c h car. be made f o r any 
p a r t i c u l a r s o i l group w i l l be o f 
more v a l u e . 

The s o i l s u r v e y work o f t h e 
bureau i s prog r e s s e d w i t h the a l i g n ­
ment survey and de s i g n o f the high­
way so t h a t t h e s o i l work w i l l be 
p r a c t i c a l and provide the b a s i s f o r 
e n g i n e e r i n g d e c i s i o n s w h i c h w i l l 
r e s u l t i n the d e s i g n o f a highway 
t h a t w i l l i n c l u d e the be s t u t i l i z a ­
t i o n o f s o i l s i n the a r e a . I t i s 
t h e p o l i c y o f t h i s b u r e a u t o i n ­
c l u d e d e f i n i t e r e c o m m e n d a t i o n s 
ba s e d on s o i l c o n d i t i o n s f o r con­
s i d e r a t i o n by the D e s i g n i n g E n g i n e e r . 
A l l g e n e r a l s o i l i n f o r m a t i o n i s 
c h e c k e d by d e t a i l e d b o r i n g s , and 
f i n a l recommendations a r e based on 
the d e t a i l e d s o i l work. At the com­
p l e t i o n of the d e s i g n of the p r o j e c t , 
a f i n a l s o i l r e p o r t i s made which 
s u m m a r i z e s t h e p r e l i m i n a r y s o i l 
r e p o r t , the d e t a i l e d b o r i n g i n f o r ­
m a t i o n and recommendations w h i c h 
a r e made by S o i l s E n g i n e e r s . T h i s 
r e p o r t i s u s e d by t h e b u r e a u i n 
making a f i n a l check and a p p r o v a l 
f o r t he s o i l work f o r the p r o j e c t 
and by the department i n r e v i e w i n g 
p l a n s , s p e c i f i c a t i o n s and es t i m a t e d 
q u a n t i t i e s of c o n t r a c t work. 

I t i s the p r e s e n t p o l i c y o f 
the department to r e q u i r e f i n a l ap­
p r o v a l by the Bureau of S o i l Mech­
a n i c s of the s o i l work and the ade­
quacy of t h e d e s i g n and c o n t r a c t 
q u a n t i t i e s f o r the s o i l c o n d i t i o n s . 
The e n g i n e e r i n g s o i l maps t o g e t h e r 
w i t h the s o i l r e p o r t , have proved 
very v a l u a b l e i n making these f i n a l 

i n s p e c t i o n s and review of s o i l work, 
e s p e c i a l l y on those p r o j e c t s which 
have been d e s i g n e d f o r some time 
and f o r which only a check s o i l s u r ­
vey can be made. On t h i s type o f 
p r o j e c t , the check b o r i n g s a r e r e ­
q u e s t e d on t h e b a s i s o f t h e s o i l 
a r e a s and t h e r e s u l t s o b t a i n e d 
before the p r o j e c t i o n s can be p l a c e d 
under c o n t r a c t . 

The f i n a l s o i l s r e p o r t i s made 
a v a i l a b l e f o r the C o n s t r u c t i o n En­
g i n e e r d u r i n g e v e r y phase o f con­
s t r u c t i o n . 

I t i s the opinion of the authors 
t h a t the a r e a concept of s o i l s and 
the s o i l grouping should not be con­
s i d e r e d i n c o m p e t i t i o n w i t h e x i s t ­
i n g s o i l c l a s s i f i c a t i o n systems and 
n e i t h e r should n o t a t i o n s on a s i n g l e 
e n g i n e e r i n g s o i l map be used t o r e ­
p l a c e highway e n g i n e e r i n g e x p e r i e n c e . 
E n g i n e e r i n g s o i l maps should be de­
v e l o p e d Qn a broad r e g i o n a l b a s i s 
and the f i n e d e t a i l o f s o i l i n f o r ­
mation o b t a i n e d by b o r i n g s s h o u l d 
be presented i n the s o i l r e p o r t f o r 
the s p e c i f i c p r o j e c t under d e s i g n . 
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