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A g r l c u l t i i r a l s o i l s c i e n t i s t s have developed a system 
of s o i l c l a s s i f i c a t i o n and mapping t h a t has been and 
i s c o n t i n u i n g t o "be o f gr e a t value t o the s o i l s engi­
neer i n reconnaissance and mapping. This r e p o r t cov­
ers a s t a t i s t i c a l method of c o r r e l a t i o n used i n a 
p i l o t study conducted i n order t o make engineering 
s o i l s data a v a i l a b l e from a p e d o l o g i c a l map of Fay­
e t t e Cotmty, Ky. 

Assuming t h a t the r e l i a b i l i t y o f p e d o l o g i c a l 
c l a s s i f i c a t i o n s holds t r u e f o r engineering proper­
t i e s , the engineering t e s t constants f o r a given 
h o r i z o n of a given s o i l should f a l l w i t h i n a narrow 
rangeJ and the l i m i t s of t h i s range should be rea­
sonably determinable from the r e s u l t s of t e s t s on 
a small number of random samples. I n the present 
study a range w i t h a confidence c o e f f i c i e n t o f O.9O 
was determined by the s t a t i s t i c a l method used. 

# THE NEED f o r s o i l s data i n the s i t e s e l e c t i o n , design, c o n s t r u c t i o n and 
maintenance o f any major s t r u c t u r e i s g e n e r a l l y appreciated by the en^^i-
neer. The " r u l e o f thumb" methods o f t e n used i n developing smaller s t r u c ­
t u r e s can prove u n s a t i s f a c t o r y , or even d i s a s t r o u s , when a p p l i e d t o l a r g e r 
p r o j e c t s . 

Probably the most pressing need i s f o r use i n p r e l i m i n a r y s u r v e y i n g — 
maps and/or surveys g i v i n g the a r e a l d i s t r i b u t i o n of l o c a l s o i l s and t h e i r 
engineering c h a r a c t e r i s t i c s . Were such I n f o r m a t i o n a v a i l a b l e , together 
w i t h the topographic maps now obtainable f o r many areas, much p r e l i m i n a r y 
work f o r s t r u c t u r e s could be accomplished w i t h o u t the engineer's ever hav­
i n g t o leave h i s o f f i c e . 

A g r i c u l t u r a l s c i e n t i s t s have developed a s o i l c l a s s i f i c a t i o n and 
mapping system t h a t could be of great use t o engineers. Belcher, e t a l . 
( 2 ) , a p p r e c i a t i n g t h i s p o s s i b i l i t y , i n 1914-3 published a r e p o r t g i v i n g en­
gi n e e r i n g s i g n i f i c a n c e t o the p e d o l o g i c a l c l a s s i f i c a t i o n of Indiana s o i l s . 
Since t h a t time much work has been done toward t r e m s l a t i n g and developing 
the data made a v a i l a b l e by the sciences o f geology, physiography and pedol­
ogy, and ai r p h o t o i n t e r p r e t a t i o n s i n t o terms f a m i l i a r t o the engineer. 
Many st a t e s are now preparing s o i l surveys and maps, using the p r i n c i p l e s 
o f pedology and a i r p h o t o i n t e r p r e t a t i o n , f o r use by t h e i r engineers. 

METHODS 
As a f i r s t step i n o b t a i n i n g a s o i l map of Kentucky, an engineering 

s o i l survey of Fayette County was made. Since th e r e was a v a i l a b l e a suf­
f i c i e n t l y r e l i a b l e p e d o l o g i c a l s o i l survey and map o f the county, no ac­
t u a l mapping or d e l i n e a t i o n of s o i l areas was r e q u i r e d f o r t h i s study. 
The problem became, t h e r e f o r e , one of determining the engineering t e s t 
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constajits and g i v i n g engineering s i g n i f i c a n c e t o the pedologlcaJ. s o i l 
c l a s s i f i c a t i o n s . The work consisted of f i e l d sampling, l a b o r a t o r y t e s t ­
i n g , a n a l y s i s and c o r r e l a t i o n of data, and f i n a l l y , p r e p aring the m a t e r i a l ' 
i n a form s u i t a b l e f o r \ise by the engineer. 

The f i r s t step i n the s o l u t i o n of the problem was t o answer the ques­
t i o n , "How many samples o f each h o r i z o n o f each s o i l s e r i e s would be r e ­
q u i r e d t o give s i g n i f i c a n t r e s u l t s ? " To o b t a i n an answer, the question 
was approached from a s t a t i s t i c a l v iewpoint. 

I f the t h e s i s t h a t the p e d o l o g i c a l p r o p e r t i e s of a given s o i l are 
s i m i l a r wherever the s o i l i s mapped i s c o r r e c t and can be a p p l i e d t o en­
g i n e e r i n g p r o p e r t i e s a l s o , then the engineering t e s t constants f o r a g i v ­
en horizon of a given s o i l should f a l l w i t h i n a more or l e s s narrow range, 
determinable from considering t e s t r e s u l t s from a few samples taken a t 
random. This range o f values f o r a given engineering p r o p e r t y could be 
assigned t o the p a r t i c u l a r s o i l h o r izon i n question, and no matter how 
many times t h i s h o r i z o n i s sampled i n the many d i f f e r e n t l o c a t i o n s i t may 
be mapped, i t could be c o n f i d e n t l y assumed t h a t the s o i l i s s u f f i c i e n t l y 
u n iform f o r the t e s t value t o f a l l w i t h i n the range e s t a b l i s h e d . The 
number of samples r e q u i r e d t o give such a s i g n i f i c a n t range v a r i e s , of 
course, w i t h the accuracy d e s i r e d and w i t h the v a r i a b i l i t y o f the par-
r i c u l a r engineering t e s t constant under c o n s i d e r a t i o n . 

The l i m i t s f i r s t e s t a b l i s h e d f o r t h i s p r o j e c t were such t h a t the 
t e s t r e s i i l t s on a given sample out o f a hundred might deviate from the 
mean by not more than 10 percent. The s e l e c t i o n of these p a r t i c u l a r l i m ­
i t s i s not t o be considered the establishment o f a s a t i s f a c t o r y range; i t 
merely served as a s t a r t i n g p o i n t i n determining the number of samples r e ­
qu i r e d . Assuming t h a t the engineering t e s t constants f a l l i n t o a nonnal 
d i s t r i b u t i o n about t h e i r r e s p e c t i v e means, t h i s statement o f accuracy de­
s i r e d can be represented by the general equation 

z o-' = EX' 

where z = — — , — (1; 

<r' = standard d e v i a t i o n of the universe, 
E = allowable e r r o r expressed as a decimal, 
X' = mean of the universe, and 
X = any value o f the universe. 

The above equation can also be s t a t e d i n the f o l l o w i n g terms: 
z = EX (2) 

where <r = standard d e v i a t i o n o f a group o f samples, 
N = number of items i n the group o f samples, 
X = mean of a group o f samples, 
a' = 0-/ >fW, and 
X'»X. 

I n a r r i v i n g a t Equation 2, two assumptions were made. The f i r s t was 
t h a t the engineering t e s t constants f o r a given s o i l s e r i e s assume or axe 
c l o s e l y approximated by a nonnal or Gaussian d i s t r i b u t i o n . This i s not an 
unreasonable assumption t o make. For example, i f the l i q u i d l i m i t were 
determined f o r a very l a r g e number of samples of the C h o r i z o n of the 
Maury s e r i e s , as many r e s u l t s woiU.d be expected t o f e i l l above the mean as 
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would f a l l below, and these r e s i i l t s woiild be concentrated about the mean. 
The second o f the assumptions was t h a t the mean of the universe was ap­
proximated by the mean o f a group o f samples. This assumption was based 
on the method o f maxim\jm l i k e l i h o o d ; t h a t i s , the sample s t a t i s t i c i s the 
maximum l i k e l i h o o d estimate o f the corresponding universe parameter. This 
i s u s u a l l y the case and t h i s method i s favored by many s t a t i s t i c i a n s (4). 

I n Equation 2, l e t t i n g z =2.57 s a t i s f i e s the requirement t h a t 99 o f 
100 sample r e s i i l t s be w i t h i n the des i r e d range about the mean. L e t t i n g 
E =0.10 e s t a b l i s h e s t h i s range as t l O percent o f the mean. Using t h e 
values <r and X obtained from a group of samples, the number of samples, 
N, r e q u i r e d can then be c a l c u l a t e d . 

By making a p r e l i m i n a r y f i e l d sampling and l a b o r a t o r y t e s t i n g o f one 
s o i l s e r i e s , i t was estimated t h a t three samples from each h o r i z o n o f each 
s o i l s e r i e s would be needed t o meet the requirements e s t a b l i s h e d i n a l l 
cases except t h a t of the p l a s t i c l i m i t and p l a s t i c i t y Index. The number 
of samples r e q u i r e d f o r these t e s t values was as high as 30, seemingly 
an unreasonably l a r g e f i g u r e . C a lculations i n d i c a t e d t h a t t e s t r e s u l t s 
from three samples, however, would show only a 20 percent d e v i a t i o n from 
the mean o f the universe f o r these two t e s t constants. On the basis of 
t h i s p r e l i m i n a r y study, i t was decided t o attempt t o o b t a i n samples of 
each h o r i z o n o f each o f the s o i l s e r i e s from three d i f f e r e n t l o c a t i o n s i n 
the county. 

The sample s i t e s were l o c a t e d by reference t o the p e d o l o g l c a l s o i l 
map and were s e l e c t e d i n such a way as t o d i s t r i b u t e the s i t e s i n each 
s o i l s e r i e s over the county. An attempt was made t o place the s i t e s near 
the centers o f the l a r g e areas of a s o i l s e r i e s i n order t o o b t a i n t y p i ­
c a l samples and not f a l l I n the t r a n s i t i o n zones between the s e r i e s . 

No unusual methods o f sampling were used. Most o f t h e samples were 
obtained by a 4-ln., Iwan post hole auger; and t h i s proved t o be a q u i t e 
s a t i s f a c t o r y method except i n the very w e t t e s t horizons. I n these cases, 
sampling was delayed i m t l l the dry season. Samples were obtained t o 
depths of 15 f t w i t h the auger, and others were obtained from t e s t p i t s . 
I n a l l instances depth, c o l o r , t e x t u r e , moisture c o n d i t i o n s , and any oth ­
er f e a t u r e s t h a t might be of I n t e r e s t or use i n i d e n t i f i c a t i o n or c l a s s i ­
f i c a t i o n were noted and recorded. A 20- t o 30-lb d i s t u r b e d sample was 
taken from each o f the major horizons a t every l o c a t i o n and sent t o the 
l a b o r a t o r y f o r t e s t i n g . 

Once i n the l a b o r a t o r y the samples were prepared f o r the detennina-
t l o n of engineering s o i l s constants by the f o l l o w i n g methods: 

S o i l Preparation ASTM Designation: D 421-39 
Mechanical Analysis ASTM Designation: D k22-3^ 
L i q u i d L i m i t ASTM Designation: D I+23-39 
P l a s t i c L i m i t & P l a s t i c i t y 

Index ASTM Designation: D k2k-39 
S p e c i f i c G r a v i t y ASTM Designation: D Q^k-k^T 
Molstiare-Density Relations ASTM Designation: D 69Q-k2T 
Laboratory CBR Kentucky M o d i f i e d Procedure 
A small p o r t i o n of the m a t e r i a l smaller than one micron was recov­

ered by sedimentation and decantatlon from 17 s e l e c t e d s o i l samples. 
These f r a c t i o n s , r e p r esenting the n e a r - c o l l o i d p o r t i o n o f the s o i l and 
c o n s i s t i n g predominantly of clay-type m i n e r a l s , were leached w i t h a c i d 



15 

or otherwise t r e a t e d t o remove X-ray s c a t t e r i n g and masking i m p u r i t i e s 
and subsequently c o n d i t i o n e d w i t h ethylene g l y c o l p r e paratory t o an a l y s i s 
or i d e n t i f i c a t i o n by X-ray d i f f r a c t i o n . 

The d i f f r a c t o m e t e r was a Hayes Instrument using Cu r a d i a t i o n , ik cm 
diameter"twin cameras, and wedge-type powder mounts. Patterns were r e ­
corded on f i l m and the l i n e s measured on a p l a i n v e r n i e r scale. 

I n order t o be of value t o the engineer, data obtained from an i n ­
v e s t i g a t i o n such as t h i s must be presented i n a form t h a t i s q u i c k l y and 
e a s i l y read and understood. I n an attempt t o s a t i s f y t h i s requirement i t 
was decided t o give f i r s t a p i c t o r i a l r e p r e s e n t a t i o n of each s o i l w i t h a 
b r i e f , general w r i t t e n d e s c r i p t i o n o f each of the major horizons. 

This was f o l l o w e d by a t a b l e o f typicaJL engineering t e s t constants. 
Rather than give the mean o f the t e s t constants as obtained by l a b o r a t o r y 
t e s t i n g , i t was f e l t t h a t some s i g n i f i c a n t range should be re p o r t e d . With 
t h i s i n mind, the 90 percent confidence l i m i t s f o r each t e s t constant were 
c a l c u l a t e d and the values recorded i n the t a b l e . Since the number o f sam­
ples was small i n each case, i t was decided t o base these confidence l i m ­
i t s upon a " t " of "Student's" d i s t r i b u t i o n r a t h e r than the normal d i s t r i ­
b u t i o n as was done e a r l i e r . With small sample s i z e s , the " t " d i s t r i b u t i o n 
w i l l give b e t t e r estimates o f the universe parameter. The confidence l i m ­
i t s were c a l c u l a t e d by the procedure given by Duncan (k) from the l i m i t e d 
data obtained d u r i n g t h i s i n v e s t i g a t i o n . These data are so determined, 
however, t h a t regardless o f the number of times the p a r t i c u l a r s o i l i s 
sampled i n the f u t u r e the engineering t e s t constants w i l l f a l l w i t h i n 
these l i m i t s 90 percent o f the t i m e . These ranges, then, do have some 
s i g n i f i c a n c e , since a given horizon o f s o i l may be represented by a more 
or l e s s narrow range o f values f o r a c e r t a i n p r o p e r t y . 

The t h r e e c l a s s i f i c a t i o n s ( t e x t i a r a l , HRB, the group index) given i n 
the t a b l e are not sub j e c t t o the p r e v i o u s l y mentioned a n a l y s i s , b u t are 
the a c t u a l designations given each sample. The t a b l e i s f o l l o w e d by a 
general discussion o f some f e a t u r e s and p r o p e r t i e s of the s o i l t h a t might 
a f f e c t the engineering treatment of t h a t s o i l . 

This d e s c r i p t i o n o f each s o i l — a p i c t o r i a l view o f the p r o f i l e w i t h 
d e s c r i p t i o n , a range o f values w i t h s t a t i s t i c a l s i g n i f i c a n c e f o r c e r t a i n 
engineering t e s t constants, and a general discussion of other items of 
i n t e r e s t — c o u l d be used w i t h the a g r i c i i l t u r a J . s o i l survey o f the county 
and w i t h the topographic maps o f the area and be o f great value t o the 
engineer i n planning and c a r r y i n g t o completion the s o i l s p o r t i o n o f h i s 
engineering work. 

SOIIfi OF FAYETTE COUHTY 
The p e d o l o g i c a l s o i l map o f Fayette County published i n I 9 3 I i s one 

of the f i v e highest r a t e d county maps of Kentucky. I t s s o i l boundaries 
are a c c u r a t e l y d e l i n e a t e d , and modern nomenclature i s used except i n a 
few instances. 

There are 17 s o i l s e r i e s and 28 s o i l types recognized and used i n 
Fayette County, A l l but t h r e e o f these s e r i e s , accounting f o r 99 7/IO 
percent o f the t o t a l area o f the county, were sampled du r i n g the present 
i n v e s t i g a t i o n . One hundred t w e n t y - s i x samples from k'J l o c a t i o n s were ob­
t a i n e d from the remaining ik s o i l s e r i e s . No attempt was made t o o b t a i n 
a sample from each s o i l type; however, 18 of the 28 types are represented. 
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Most o f the s o i l s o f the county are r e s i d u a l , developing f o r the most 
p a r t from limestones or calcareous shales. These s o i l s are r e l a t i v e l y 
p l a s t i c , as shown by l a b o r a t o r y t e s t s j but nonetheless they are very w e l l 
drained, t h e r e being p r a c t i c a l l y no p o o r l y drained areas I n the county. 
This w e l l drained c o n d i t i o n i s possible because the j o i n t s , cracks and 
s o l u t i o n channels of the bedrock allow the water t o escape q u i t e r a p i d l y 
and because t h e s o i l s develop a fragmentary s t r u c t u r e which r e s u l t s i n a 
r e l a t i v e l y permeable u n i t . When t h i s n a t u r a l s t r u c t u r e i s destroyed i n 
engineering c o n s t r u c t i o n , the s o i l s become p l a s t i c and r e a c t i n much the 
same manner as other c l a y - l i k e m a t e r i a l s . 

S o i l s formed i n a l l u v i u m cover l e s s than s i x percent o f the area of 
the county. The a l l u v i u m has been derived from limestone uplands. 

The topography i s so gent l e over the county t h a t i n most cases rock 
excavation i s o f no concern i n highway c o n s t r u c t i o n . However, because o f 
the s o l u t i o n channels, bedrock p r o p e r t i e s do become a p o i n t of concern i n 
connection w i t h foundations f o r l a r g e b u i l d i n g s . 

The data f o r s e l e c t e d s o i l s e r i e s were c o l l e c t e d during the sampling 
and t e s t i n g o f the Fayette Coimty s o i l s . These data have been reviewed 
and reorganized and are presented i n Figures 1, 2, 3> and it- i n a form 
s u i t a b l e f o r f i e l d use. ,The f i e l d data are summarized i n Table 1, the 
l a b o r a t o r y data i n Table 2. A g e o l o g i c a l map of Fayette County i s given 
i n Figure 5̂  aĴ cL a comparative p e d o l o g i c a l map i n Figure 6. 
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HAGERSTOWN 
DESCRIPTION 

H A G E R S T O W N 

H o r i z o n A - G r a y i s h - b r o w n o r d a r k b r o w n s i l t y 
c l a y o r c l a y s i l t - f r i a b l e . 

H o r i z o n B - L i g h t b r o w n t o r e d d i s h - b r o w n s i l t y 
c l a y o r c l a y s i l t - f r i a b l e w h e n d r y , p l a s t i c a n d 
s t i c k y w h e n w e t - c o m m o n b l a c k c o n c r e t i o n s . 

H o r i z o n C - L i g h t r e d d i s h - b r o w n t o y e l l o w i s h -
b r o w n c l a y o r s i l t y c l a y - f i r m a n d s l i g h t l y 
c o m p a c t , b r i t t l e w h e n d a m p . 

1 3 3 B e d r o c k - M a s s i v e , h a r d l i m e s t o n e . 

E n g i n e e r i n g T e s t H o r i z o n 
C o n s t a n t s A B C 

% S a n d - 2 0 0 0 5 m m 5 - 2 0 1 3 - 2 0 9 - 3 4 

% S i l t - 0 . 0 5 0 . 0 0 5 m m 5 0 - 5 9 3 1 - 6 7 3 0 - 3 3 

% C l a y 0 . 0 0 5 m m 2 6 - 4 0 1 9 - 5 0 3 4 - 6 0 

% C o l l o i d s - - 0 . 0 0 1 m m 7 - 1 9 6 - 2 4 1 7 - 3 5 

L i q u i d L i m i t , % 3 2 - 3 9 3 6 - 4 5 4 0 - 5 6 

P l a s t i c i t y I n d e x , f t 1 0 - 1 4 1 6 - 2 0 1 4 - 2 8 

M a x . D r y D e n s i t y , P C F 1 0 0 - 1 0 2 9 7 - 1 0 4 8 7 - 1 0 4 

O p t . M o i s t u r e C o n t e n t , % 2 0 - 2 4 2 0 - 2 6 2 2 - 3 0 

L a b o r a t o r y C B R , % 3 - 1 2 5 - 1 2 2 - 3 

T e x t u r a l C l a s s i f i c a t i o n 
( M i s s . R i v e r C o m m ) 

S i l t y C l a y 
o r C l a y S i l t 

S i l t y C l a y 
o r C l a y S i l t 

C l a y o r 
S i l t y C l a y 

H R B C l a s s i f i c a t i o n A - 6 A - 7 - 6 ; A - 6 A - 7 - 6 ; A - 6 

G r o u p I n d e x 8 - 9 1 1 - 1 2 8 - 1 8 

C l a y M i n e r a l s I l l i t e 

T o p o g r a p h y : L e v e l t o g e n t l y r o l l i n g t e r r a i n . 

D r a i n a g e : W e l l d r a i n e d . S u r f a c e a n d i n t e r n a l d r a i n a g e g o o d . 

D i s t r i b u t i o n : L i m e s t o n e a r e a s i n P e n n s y l v a n i a , M a r y l a n d , W e s t V i r g i n i a , 
V i r g i n i a , K e n t u c k y , a n d I n d i a n a . 

H 

Figure 1. 



LORADALE 
PROFILE DESCRIPTION 

L O R A D A L E 

H o r i z o n A - D a r k g r a y i s h - b r o w n t o d a r k 
r e d d i s h - b r o w n c l a y s i l t o r , o c c a s i o n a l l y , 
s i l t y c l a y - f r i a b l e . 

H o r i z o n B - D a r k b r o w n t o r e d d i s h - b r o w n 
s i l t y c l a y o r c l a y s i l t - s t i c k y a n d p l a s t i c 
w h e n w e t , f i r m w h e n m o i s t , h a r d w h e n d r y 
a f e w s m a l l r o u n d d a r k c o n c r e t i o n s n e a r t o p 
o f h o r i z o n i n c r e a s i n g t o m a n y s m a l l a n d 
m e d i u m r o u n d c o n c r e t i o n s , g i v i n g w a y t o 
a b u n d a n t s p l o t c h e s o f s o f t i r r e g u l a r l y s h a p e d 
c o n c r e t i o n a r y m a t e r i a l m o t t l e d y e l l o w i s h -
b r o w n t o b r o w n i s h - g r a y i n l o w e r p o r t i o n o f 
h o r i z o n . 

|72 H o r i z o n C - L i g h t o l i v e b r o w n t o y e l l o w i s h -
b r o w n c l a y - v e r y s t i c k y a n d v e r y p l a s t i c 
w h e n w e t , v e r y f i r m w h e n m o i s t , v e r y h a r d 
w h e n d r y - a f e w s m a l l r o u n d d a r k c o n c r e ­
t i o n s a n d s o m e s o f t , b l a c k , i r r e g u l a r l y s h a p e d 
c o n c r e t i o n a r y m a t e r i a l - m o t t l e s o f b r o w n i s h -
g r a y o r l i g h t o l i v e g r a y c o m m o n . 

E n g i n e e r i n g T e s t H o r i z o n 
C o n s t a n t s A B C 

% S a n d - 2 . 0 - 0 . 0 5 m n i 9 - 1 5 1 7 - 3 4 1 4 - 2 4 

% Silt - O . O S - O . O O S m n i 5 6 - 6 3 3 0 - 4 8 2 6 - 2 9 

% C l a y — O . O O S m m 2 5 - 3 2 3 1 - 4 1 4 9 - 5 8 

% C o l l o i d s - - 0 . O O l m m 7 - 1 1 1 2 - 1 9 3 1 - 3 5 

L i q u i d L i m i t , % 3 3 - 3 9 3 3 - 4 1 5 1 - 5 9 

P l a s t i c i t y I n d e x , % 1 1 - 1 5 1 2 - 2 1 1 8 - 3 2 

M a x . D r y D e n s i t y , P C F 9 7 - 1 0 4 9 6 - 1 0 6 8 4 - 9 1 

O p t . M o i s t u r e C o n t e n t , % 2 0 - 2 2 2 1 - 2 5 2 8 - 3 3 

L a b o r a t o r y C B R , % 5 - 1 0 2 - 1 8 4 - 8 

T e x t u r a l C l a s s i f i c a t i o n 
( M i s s . R i v e r C o m m ) 

C l a y S i l t 
o r S i l t y C l a y 

S i l t y C l a y 
OT C l a y S i l t 

C l a y 

H R B C l a s s i f i c a t i o n A - 6 ; A - 7 - 6 
A - 6 j X - 7 - 6 

A - 7 - 5 
A - 7 - 5 
A - 7 - 6 

G r o u p I n d e x 8 - 1 0 8 - 1 4 1 4 - 2 0 

C l a y M i n e r a l s I l l i t e 

T o p o g r a p h y ; M o d e r a t e l y r o l l i n g t o p o g r a p h y e x h i b i t i n g i n s o m e a r e a s a 
s l i g h t K a r s t c o n f i g u r a t i o n . S o i l d e v e l o p s o n g e n t l y s l o p i n g 
r i d g e t o p s a n d h i l l s i d e s w i t h s l o p e s o f 3 t o 15 p e r c e n t , o c c u r ­
r i n g m o s t c o m m o n l y o n t h e g e n t l e r s l o p e s . 

D r a i n a g e : W e l l d r a i n e d ; r u n o f f m e d i u m t o r a p i d ; i n t e r n a l d r a i n a g e m e d i u m . 

D i s t r i b u t i o n : E x t e n s i v e i n t h e I n n e r B l u e G r a s s R e g i o n o f K e n t u c k y a n d t h e 
C e n t r a l B a s i n A r e a o f T e n n e s s e e . C l o s e l y a s s o c i a t e d w i t h 
M e r c e r s o i l s . 

iBedroc 
B e d r o c k - I n t e r b e d d e d h i g h - g r a d e , m e d i u m 
p h o s p h a t i c l i m e s t o n e s a n d c a l c a r e o u s s h a l e s . 

Figure 2. 



PROFILE 

174 

MAURY 
DESCRIPTION 

M A U R Y 

H o r i z o n A - D a r l c b r o w n o r d a r k r e d d i s h - b r o w n 
s i l t y c l a y o r c l a y s i ' t - - v e r y f r i a o l e - - a f t w 
v e r y s m a l l , a l m o s t b l a c k , r o u n d c o n c r e t i o n s . 

H o r i z o n B i - D a r k r e d d i s h - b r o w n t o r e d d i s h -
b r o w n s i l t y c l a y o r c l a y s i l t f r i a b l e i n t o p 
p o r t i o n b e c o m i n g s t i c k y a n d s U g h t l y p l a s t i c w h e n 
w e t i n l o w e r p o r t i o n , f i r m w h e n m o i s t , h a r d 
w h e n d r y - - s m a l l , b l a c k c o n c r e t i o n s t h a t i n ­
c r e a s e i n n u m b e r w i t h d e p t h . 

H o r i s o n - Y e l l o w i s h - r e d , s l i g h t l y v a r i e g a t e d 
w i t h b r o w n , s i l t y c l a y o r c l a y - - s t i c k y a n d 
p l a s t i c w h e n w e t , f i r m w h e n m o i s t , h a r d w h e n 
d r y — m a n y s m a l l , r o u n d , b l a c k c o n c r e t i o n s - -
s o m e s o f t , i r r e g u l a r l y s h a p e d c o n c r e t i o n a r y 
s p l o t c h e s a f e w w e a t h e r e d f r a g m e n t s o f c h e r t 
a n d l i m e s t o n e i n t h e p o w e r p o r t i o n . 

H o r i z o n C - Y e l l o w i s h - r e d t o b r o w n s i l t y c a y 
o r c l a y , m o t t l e d w i t h d a r k b r o w n a n d y e l l o w i s h -
b r o w n - - s t i c k y a n d p l a s t i c w h e n w e t , f i r m w h e n 
m o i s t , v e r y h a r d w h e n d r y - - f e w t o c o m m o n 
s m a l l , b l a c k c o n c r e t i o n s a n d s o f t , i r r e g u l a r l y 
s h a p e d c o n c r e t i o n a r y s p l o t c h e s m a n y w e a t h e r e d 
f r a g m e n t s o f c h e r t a n d l i m e s t o n e t h a t i n c r e a s e n 
n u m b e r w i t h d e p t h . 

E n g i n e e r i n g T e s t 
C o n s t a n t s 

H o r i z o n 
E n g i n e e r i n g T e s t 

C o n s t a n t s 
A B l B 2 C 

% S a n d - 2 . 0 - 0 . 0 5 m m 5 - 1 4 1 2 - 2 0 1 0 - 2 4 1 2 - 2 5 

% S i l t - 0 . 0 5 - 0 . 0 0 5 m m 5 5 - 5 9 4 4 - 5 3 2 2 - 4 5 2 5 - 4 7 

% C l a v - - > 0 . 0 0 5 m m 2 9 - 3 8 2 8 - 4 0 3 5 - 6 4 2 6 - 6 5 

% C o l l o i d s - - 0 . O O l m m 9 - 1 4 1 0 - 1 8 1 8 - 4 5 8 - 4 3 

l i q u i d L i m i t , % 3 5 - 3 8 3 8 - 4 1 4 7 - 5 4 4 5 - 6 1 

P l a s t i c i t y I n d e x , % 1 1 - 1 3 1 5 - 1 9 1 9 - 2 3 1 8 - 3 2 

M a x . D r y D e n s i t y , P C F 9 3 - 1 0 4 9 8 - 1 0 3 9 2 - 9 8 9 0 - 9 9 

O p t . M o i s t u r e C o n t e n t , % 2 0 - 2 5 2 1 - 2 3 2 4 - 2 9 2 4 - 3 3 

L a b o r a t o r y C B R , % 3 - 1 7 7 - 1 1 1 - 1 3 3 * 

T e x t u r a l C l a s s i f i c a t i o n 
( M i s s . R i v e r C o m m ) 

S i l t y C l a y 
C l a y S i l t 

S i l t y C l a y 
C l a y S i l t 

S i l t y C l a y 

C l a y , 

S i l t y C l a y 
C l a y 

H R B C l a s s i f i c a t i o n 

A-b • 
A - 7 - 6 

A - 6 
A - 7 - 6 

A - 7 - 6 
A - 7 - 5 

A - 7 - b 
A - 7 - 5 

G r o u p I n d e x 8 - 1 0 8 - 1 1 12-16 1 2 - 2 0 

C l a y M i n e r a l s — ~ - I l l i t e 

* I n s u f f i c i e n t d a t a t o e s t a b l i s h a m e a n i n g f u l r a n g e . 

T o p & ^ r a p h y : G e n t l y t o s t e e p l y e l o p i n g t e r r a i n w i t h g r a d i e n t s g e n e r a l l y 
2 t o 12 p e r c e n t a n d s o m e a s g r e a t a s 2 0 p e r c e n t . M a n y 

a r e a s h a v e K a r s t t o p o g r a p h y . 

D r a i n a g e : W e l l d r a i n e d . R u n o f f a n d i n t e r n a l d r a i n a g e a r e m e d i u m . 

D i s t r i b u t i o n : T h e m o s t e x t e n s i v e o f t h e h i g h l y p h o s p h a t i c s o i l s i n t h e 
I n n e r B l u e G r a s s R e g i o n o f K e n t u c k y a n d t h e O u t e r B a s i n 
A r e a o f T e n n e s s e e . F o u n d i n c l o s e g e o p r a p h i c a s s o c i a t i o n 
w i t h s o i l s o f t h e M c A f e e , B r a x t o n , S a l v i s a , H a g e r s t o w n , 
L o r a d a l e , H a m p s h i r e , C u U e o k a , I n m a n , a n d H i c k s s e r i e s . 

BedrocM 

B e d r o c k - H i g h g r a d e p h o s p h a t i c l i m e s t o n e . 

Figure 3. 



tV) 
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PROFILE 

8 

i-i 
BaarocRi 

b 9 

MERCER 
DESCRIPTION 

H o r i z o n A - D a r k g r a y i s h - b r o w n t o d a r k 
y e l l o w i s h - b r o w n c l a y s i l t , o r , o c c a s i o n a l l y , 
s i l t y c l a y - f r i a b l e . 

H o r i z o n B - Y e l l o w i s h - b r o w n s i l t y c l a y -
f r i a b l e w h e n m o i s t i n c r e a s i n g i n f i r m n e s s 
u n t i l b e c o m i n g b r i t t l e w i t h d e p t h . S t i c k y 
w h e n w e t - a f e w s m a l l r o u n d b l a c k c o n c r e ­
t i o n s i n c r e a s i n g i n n u m b e r a n d t h e n g r a d u a l l y 
g i v i n g w a y t o v e r y a b u n d a n t s o f t b l a c k , i r ­
r e g u l a r l y s h a p e d c o n c r e t i o n a r y s p l o t c h e s w i t h 
g r e a t e r d e p t h - s t r o n g b r o w n t o l i g h t - b r o w n ­
i s h - g r a y d i s t i n c t m o t t l i n g n e a r b o t t o m o f 
h o r i z o n . 

H o r i z o n C - S t r o n g b r o w n t o l i g h t o l i v e - g r a y 
c l a y o r s i l t y c l a y - m o t t l e d w i t h y e l l o w i s h -
b r o w n - f i r m w h e n m o i s t , s t i c k y a n d v e r y 
p l a s t i c w h e n w e t , v e r y h a r d w h e n d r y - a f e w 
s m a l l r o u n d b l a c k c o n c r e t i o n s . 

M E R C E R 

B e d r o c k - H i g h - g r a d e , m e d i u m p h o s p h a t i c 
l i m e s t o n e s w i t h s t r a t a o f c a l c a r e o u s s h a l e s . 

E n g i n e e r i n g T e s t H o r i z o n 
C o n s t a n t s A B C 

% S a n d - 2 . 0 - 0 . 0 5 m m 8 - 2 3 1 4 - 2 2 1 8 - 3 7 

% S i l t - 0 . 0 5 - 0 . O O S m m 5 2 - 6 3 3 7 - 5 5 3 2 - 3 6 

% C l a y - - 0 . 0 0 5 m m 2 1 - 3 2 3 1 - 4 2 2 3 - 6 1 

% C o l l o i d s 0 . 0 0 1 m m 5 - 9 1 2 - 1 8 1 1 - 3 6 

L i q u i d L i m i t , % 3 6 - 4 2 3 6 - 4 1 2 8 - 5 6 

P l a s t i c i t y I n d e x , % 8 - 1 3 1 4 - 1 9 3 - 3 5 

M a x . D r y D e n s i t y , P C F 8 8 - 1 0 8 9 9 - 1 0 8 9 3 - 1 0 9 

O p t . M o i s t u r e C o n t e n t , % 1 6 - 2 8 1 8 - 2 3 2 0 - 2 6 

L a b o r a t o r y C B R , % 2 - 1 1 3 - 1 8 9" 

T e x t u r a l C l a s s i f i c a t i o n 
( M i s s . R i v e r C o m m ) 

C l a y S i l t 
o r S i l t y C l a y 

S i l t y C l a y C l a y o r 
S i l t y C l a y 

H R B C l a s s i f i c a t i o n 
A-4jA-6 

A - 7 - 6 
A-6 

A . 7 - 6 
A-6 

A - 7 - 6 

G r o u p I n d e x 8 - 1 0 V l l 1 1 - 1 8 

C l a y M i n e r a l s -- — l U i t e , 
K a o l i n i t e k 

M o n t m o r i l l o -
n l t e ( N o n t r o n i t e ) 

* I n s u f f i c i e n t d a t a t o e s t a b l i s h a m e a n i n g f u l r a n g e 

T o p o g r a p h y : N e a r l y l e v e l t o s l i g h t l y s l o p i n g r i d g e t o p s w i t h g r a d i e n t 
u s u a l l y f r o m a b o u t 1 t o 7 p e r c e n t , s o m e t i m e s a s h i g h a s 
10 p e r c e n t . 

D r a i n a g e ; M o d e r a t e l y w e l l d r a i n e d . R u n o f f i s s l o w t o m e d i u m , i n t e r n a l 
d r a i n a g e i s s l o w . F r a g l p a n s o f t e n e n c o u n t e r e d a t d e p t h s o i 
15 t o 30 i n c h e s a n d r a n g e i n t h i c k n e s s o f a b o u t 10 t o 2 0 i n c h e s . 

D i s t r i b u t i o n ; F a i r l y e x t e n s i v e s o i l s o f t h e I n n e r B l u e G r a s s R e g i o n o f 
K e n t u c k y a n d t h e O u t e r B a s i n o f T e n n e s s e e . F o u n d i n c l o s e 
g e o g r a p h i c a s s o c i a t i o n w i t h t h e H a m p s h i r e , I n m a n , L o r a d a l e , 
H a g e r s t o w n , M a u r y a n d E d e n s e r i e s . 

Figure k. 



TABLE 1 

SUMMAKC OF F I E I D DATA 

Water So l i d 
S i t e Date Slope Table Rock Pedological Sample Horlzop 
No. Location Description Sampled Class Depth Depth S o i l Type No. F i e l d Description Color Depth 

HagerBtown Series 

3'^-ao 30 f t W of centerllne, 0 .4 ml N of 28 Apr 56 - 10 f t - 1 In.-f Hagerstovn s i l t 20A F r i a b l e s i l t loam. Brown 0-29 i n . 3'^-ao 
ER crossing i n W. Fork of Ware Rd. loam 20B Sticky and p l a s t i c c l a y Bright red­ 29-101 i n . ER crossing i n W. Fork of Ware Rd. 

loam, many small black dish brown 
concretions (some ^ - i n . dla) 

20c F r i a b l e c l a y loams, many 
large black concretions Yellowish- 101-121 ln.+ 

i n . dla) brown 
3k-2k 30 f t W of Russ e l l Cave Rd, 0.2 5 May 56 0-4* 6 f t - 8 I n . 7 f t - 0 I n . Hagerstown s i l t 24A F r i a b l e s i l t loam Brown 0-13 i n . 

ml N of Loradale. loam 
24B F r i a b l e s i l t clay loam. Reddish-brown 13-55 i n . 

gmwii black concretions 
vhlch Increase i n s i z e and 
number at 35 i n . 

24c Firm and s t i c k y c l a y loam. Yellowish- 55-84 i n . 
many concretions. brown 

34-26 135 f t E of Nicholasvllle Rd, 12 May 56 0-4* - 9 f t - 1 ln.+ Hagerstown s i l t 26A F r i a b l e s i l t loam Brown 0-20 i n . 
500 f t N of Wilson Rd. loam 

20-44 i n . 
500 f t N of Wilson Rd. 

26B F r i a b l e s i l t clay loam, Reddish-brown 20-44 i n . 
s l i g h t l y firm, small black 
concretions. 

26Ci Firm but f r i a b l e s i l t y clay Yellowish- 44-80 i n . 
loam, fev small black con­ brown 
cretions, grayish streaks 
Increase with depth. 

26C2 Firm, f r i a b l e s i l t y c l a y Yellowish- 80-109 In.-f 26C2 
loam, much black and gray brown 
mottling. 

Loradale Series 
34-2 110 f t N of Lexington-Winchester l 4 Mar 56 0-kf, 3 f t - l O m. 6 f t - 0 ln.+ Loradale s i l t 2A F r i a b l e s i l t loam Brown 0-22 i n . 

Rd, 0,6 W of intersection of loam 
US 60 & Ky. 859. 2B Firm s i l t y clay, fev black Reddish-brown 22-46 I n . 

concretions. 
2C P l a s t i c , s t i c k y c l a y Brownish-yel­ 46 -72 in.+ 

low to yellow. 
34-10 900 f t S of Stone Rd, E of 22 Feb 55 - - Loradale s i l t lOA - - 0-12 I n . 

Southern RR loam 
34-18 30 f t E of Combs Ferry Rd, 0 .4 28 Apr 56 0-4)t None 6 f t - 8 i n . Loradale s i l t I 8 A F r i a b l e s i l t loam Brown 0-22 I n . 

ml N of Pine drove. loam 
ISB F r i a b l e s i l t y clay loam. Reddish-brown 22-71 i n . 

many black concretions, gray s l i g h t yellow-
mottling Increasing rapidly i s h tinge, 
at 43 i n . 

18c F r i a b l e clay, black mottling. Dark reddish- 7I -80 i n . 
rock fragments encountered brown, yellow-
at 71-80 i n . i s h tinge. 



TABLE 1 (Continued) 

Site 
No. Location Description 

Date 
Sampled 

Slope 
Class 

Water 
Table 
Depth 

Solid 
Rook 
Depth 

Pedologlcal 
S o i l Type 

Sample 
Ho. F i e l d Description 

Horizon 
Color Depth 

Loradflle Series (Continued) 
31*-21 40 f t ¥ of Cleveland Rd, I . 3 ml 

N of US 60. 
28 Apr 56 None 6 f t - 3 i n . Loradale s i l t 

loam 
21A F r i a b l e s i l t loam^ small 

black concretions. 
Gravlsh-brown; 0-lb i n . 
top 6 in.-choc-

1^ 

3U-25 35 f t N of Ironworks Rd, 6C0 f t 
W of Newtown Pike. 

3h-^ 1*0 f t E of Crawley Lane, 700 f t 
S of Jacks Creek Rd. 

5 May 56 0-k'f, h f t - 2 i n . 7 f t - l ^ i n . Loradale s i l t 
loam 

Ik May 56 0-h'f, k f t - 8 ln.+ Loradale s i l t 
loam 

21B 

21c 

25A 

25B 

25c 

3 U 

34B 

Moderately f r i a b l e s i l t y 
clay, many small black 
concretions. 
F r i a b l e s i l t y clay, few 
black concretions, clods 
nave Glossy appearance. 
Friab l e s i l t loam 

Sticky clay loam, small 
black concretions, concre­
tionary splotches. 
Sticky clay, black con­
cretions . 
Fria b l e s i l t loam 

Fr i a b l e g r i t t y clay loam, 
many moderate s i z e d black 
concretions. 

olate brown 
Reddish-brown 18-52 i n . 

yellowish-
brown 

52-75 i n . 

Qraylsh-brown 0-23 i n . 

Reddish-brown, 23-60 i n . 
B l i g h t yellow­
i s h tinge. 
Yellowish- 60-88 i n . 
brown 
Brown 0-32 i n . 

Reddish-brown 32-56 in.+ 
s l i g h t yellowish 
tinge i n lower 
portion. 

Maury Series 
3k.k 

34-5 

34-6 

0.^ mi NW of Hospital entrance, 
on Lexington-Frankfort Rd, US 
421 E of Rd, SE of RR. 

Sept 5"* 

100 f t N of Ironworks Rd, 6OO f t Sept 
E of intersection of Russel Cave Rd. 
1.2 mi W of Boone Creek on 1st Rd 
to the E south of Nihizertown. 

0.6 mi SW of Cave H i l l Rd on 
Lexington-Harrodsburg Rd, US 68, 
75 f t SE of Road. Samples from 
face of cut. 

3 l*-ll 100 f t E of R u s s e l l Cave Rd, 60O 
f t N of intersection with Iron­
works Rd. 

Oct 54 

Sept 54 

Sept 

31^-12 75 f t E of Clays M i l l Rd, 200 f t 
N of Holly H i l l Drive. 

26 Mar 56 0-1̂ 56 5 ft - 1 0 i n . 

Majry s i l t loam 
Slope phase 

Maury s i l t loam 

Maury s i l t loam 

Maury s i l t loam 

Maury s i l t loam 

9 f t - 0 in.+ Maury s i l t loam 
grayish-brown 
phase. 

'4BI _ 

^% -
kc - - -

1 5A - - -

1 6A 
6 B I _ _ 
6BP - _ 
6c - - -
7A - _ 

TBi - - _ 
TBp - - -7C - - -
l l A _ _ 
l l B i - - _ 
l l B g - - _ 
l i e - - -
12k F r i a b l e s i l t loam Grayish-brown 0-16 In. 
12Bi Sticky clay, small black Reddish-brown 16-1*8 m. 

concretions. 
12B2 Increasingly f r i a b l e , black Yellowish- 48-70 In. 

concretions increase i n brown, gray­
number. i s h mottling 

near bottom. 
12c Heavy clay, many black con- Yellowish- 70-108 in, 



3'^-13 200 f t N of Holly H i l l Drive, 30 Mar 5b '*-lb^ 
800 f t E of Clays M i l l Rd. 

10 f t - 5 in.+ Maury s i l t loam 
Slope phase 

13A 
13Bi 

13B2 

3k-lk 25 f t N of Mil i t a r y Rd, 1.5 mi 11 Apr 56 0-h'f, 
E of L i t t l e Texas. 

3k-l6 25 f t MW of Bowman Rd., 0 .6 mi S 23 Apr 56 ^^-1-6^ None 
of Parkers M i l l Rd. 

34-17 25 f t S of Athetis-Boonesboro Rd, 28 Apr 56 0-k<f> None 
1.1 mi E of Athens. Samples 
from face of cut. 

9 f t - 9 in.+ Maury s i l t loam IkA 

h f t - 5 i n . Maury s i l t y clay I 6 B 
loam, slope phase 

16c 

6 f t - 0 in'. Maury s i l t y clay I7A 
loam, slope 17B 
phase 

17c 

F r i a b l e s i l t loam 
S l i g h t l y p l a s t i c clay 
becoming f r i a b l e i n lower 
portion, black concretions 
increase xn number with 
depth. 
Fr i a b l e s i l t loam, black 
concretions,gray s t i c k y 
mottling encountered at 
125 i n . 
Fr i a b l e s i l t loam, numerous 
roots. 
Sticky heavy clay loam, 
black concretions. 
Firm, f r i a b l e clay, rock 
fragments 9O-II7 i n . 
stopped sampling at 117 i n . 
Wo sample. 
F r i a b l e s i l t y clay loam, 
rock fragnents at 3 f t - 6 i n . 
S t i f f c l a y loam, fev black 
concretionary splotches. 

F r i a b l e s i l t loam 
Fr i a b l e clay loam, small 
black concretions. 
P l a s t i c clay loam, with 
st i c k y l i g h t gray mottling. 
No sample. 

Brown 0-10 i n . 
Reddish-brown, IO-75 i n . 
changes to red­
dish black near 
bottom. 
Yellowish-
brown, yellow 
inc . w/depth 

Brown 

75-125 in.+ 

0-48 

Reddish-brown 48-102 i n . 

Yellowish- 102-117 in.+ 
brown 

JJrayish-brown 0-42 i n . 

Reddish-brown, 42-53 i n . 
s l i g h t yellowish 
mottling. 
Dark brown O-I8 i n . 
Heddish-brown 18-68 i n . 

Dark reddish- 68-72 i n . 
brown 

3 ! ^ ! 120 f t N of Lexington-Winchester 14 Mar 56 0-4^ 6 f t - 6 i n . 
Rd, US 60, 0.5 ml W of Clark 
Co. l i n e . 

34-15 800 f t W of RR and Rd Intersection 18 Apr 56 0-4it None 
at Walnut H i l l Station, samples 
from 6 f t cut face S of RR. 

Mercer Series 
O-2S i n . 
22-48 i n . 

48-80 in.+ 

0-18 i n . 
18-65 i n . 

65-99 i n . 

0-23 i n . 

6 f t - 6 in.+ 

8 f t - 3 i n . 

34-19 4o f t S of Ware Rd, 0.4 mi N of 
L&N RR crossing. 

34-23 30 f t W of the Hume-Bedford Rd, 
500 f t S of the Greenwich Rd 
Intersection. 

28 Apr 56 0-4it None 3 f t - 2 i n . 

5 May 56 0-45t 3 f t - 7 i n . 6 ft-8 in.+ 

Mercer s i l t loam lA 
IB 

I C 

Mercer s i l t loam I5A 
15B 

Mercer s i l t y 
clay loam, 
eroded phase 

Mercer s i l t y 
clay loam, 
eroded phase 

15c 

19B 

23A 
23B 

23G 

F r i a b l e s i l t loam Blackish-gray 
S i l t y clay, clay content Brownish-
increases with depth, yellow 
black concretions 
Firm s i l t y clay, black Brownish-
concretions, brown mottling, yellow 
F r i a b l e s i l t loam Brownish-gray 
Fr i a b l e s i l t clay, many Reddish-brown 
black concretions. 
F r i a b l e clay loam, black Bright brown-
concretions give way to g r i t ish-yellow 
and gravel i n large amounts. 

19A F r i a b l e s i l t loam 

S i l t y c l a y loam, black 
concretions and mottling. 

Reddish-brown, 23-38 i n . 
yellow tinge 

F r i a b l e s i l t loam Brown 
P l a s t i c clay, gray mottling, Yollowish-
red streaks, few black con- brown 
cretions. 
P l a s t i c clay with reddish 
streaks (planes of weakness), coloring i n -
s n a l l , black concretions. creases with 

depth. 

0-4 m. 
4-32 i n . 

Gray, reddish 32-80 in.+ 

ro 



TABLE a 

SUMMARY OF LABORATORY DATA 

Grain Size Distribution Std. Proctor C l a s s i f i c a t i o n 
Sample 
No. 

Liquid 
Lunit 

P l a s t i c i t y 
Index 

Specific 
Gravity 

2.0-0.05 ™ 0.05-0.005 mm 0.005 mm 0.001 mm Maximum Opt. La'b. 
Sand jt S i l t 5( Clay 5t Colloids Density M.C. CBR 

U. S, Bureau of MLss. River 
S o i l s Commission HRB Clay Minerals 

Hagerstown Series 
3lt-20A 33.0 11.6 2.68 8.0 58.0 34.0 10.0 101.2 21.4 8.0 

36.1 10.7 2.63 17.0 54.0 29.0 12.0 
31*-26A 37-1 13.1 2.72 12.0 51.0 37-0 17.0 101.0 22.0 6.7 

3k-20B 37.9 16.9 2.74 l 4 . 0 54.0 32.0 14.5 102.7 20.9 9.6 
40.8 19.5 2.74 17.0 56.0 27.0 10.0 100.4 23.4 5.9 

3k-26B 42.7 17.3 2.77 18.0 37-0 45.0 20.5 98.6 2 4 . 1 9.7 
34-200 37.4 12.8 2.87 36.0 32.0 32.0 17.0 105.2 22.4 
3k-2kC 53.4 27.9 2.89 23.5 32.0 44.5 23.0 89.2 30.0 2 .7 
3lt-26Ci 51.7 21.0 2.80 16.0 29.0 55-0 34.0 91.0 27.4 2 .9 
34-2602 47.7 22.0 2.81 11.5 32.5 56.0 31.0 96.9 25.2 2.4 

S i l t y c l a y S i l t y c l a y 
S i l t y c l a y loam Clay s i l t 
Clay S i l t y clay 
Clay S i l t y c l a y 
S i l t y c l ^ loam Clay s i l t 
Clay S i l t y clay 
Clay 
Clay 
Clay 
Clay 

Sandy clay 
S i l t y clay 
Clay 
Clay 

A-6(9) 
A-6(85 
A -6 {9 ) 

A -6(11) 
A -7-6(22) 
A -7-6(12) 

A -6(8) 
A -7 -6 ( l6 ) 
A -7 -6 ( l6 ) 
A - 7 - 6 ( l 4 ) 

I l l i t e 

Lorad£ae Series 
34-2A 36.9 11.3 2.64 8.0 56.0 36.0 11.5 98.3 
34-lOA 36.8 16.3 2.71 18.1 53-2 28.7 11.7 107.3 
34-18A 33.9 10.7 2.71 13.0 64.0 23.0 8.0 101.0 
34-21A 31.9 10.5 2.70 13.0 61.0 26.0 8.0 104.0 
34-25A 41.8 13.9 2 .66 11.5 61.0 27.5 6.5 96.6 
34-34A 33.4 13-3 2.67 9.5 61.5 29.0 6.5 97.6 

34-2B 42 . 1 23.2 2.75 17.0 40.0 43.0 19.0 104 .4 
34-18B 37.4 15.7 2.91 39.5 22.5 38.0 19.0 92.9 
34-21B 38.3 17.1 2.76 20.0 44.0 36.0 14.5 100.3 
34-25B 37-5 15.6 2.75 26.0 45.0 29.0 11.5 102.5 
34-34B 30.0 9-5 2.73 24.0 44.0 32.0 12.5 104 .8 

34-2C 58.7 29.1 2.82 13.0 28.5 58.5 34.0 83.6 
34-18C 51.6 21.2 2 .82 22.0 26 .5 51.5 35.0 85.6 
34-21C 53.6 18.6 2.75 21.0 28.0 51.0 32.0 90.2 
34-25C 56.6 30.0 2 .88 21.0 26.5 52.5 31.0 89.5 

20.0 
20.1 
20.9 
19.6 
23.6 
22.2 

21.7 
26.2 
24.8 
21.9 
20.0 

29.6 
33.2 
29.8 
28.6 

3.0 

9.3 
7.5 
6.2 

10.0 

4.5 

5*4 
9.8 

20.0 

5-7 

6"3 

S i l t y clay 
S i l t y clay loam 
S i l t y c l a y loam 
S i l t y c l a y loam 
S i l t y c l € ^ loam 
S i l t y c l a y loam 
Clay 
Clay 
Clay 
Clay loam 
Clay 

S i l t y clay 
Clay s i l t 
Clay s i l t 
Clay s i l t 
Clay s i l t 
Clay s i l t 
S i l t y clay 
Sand clay 
S i l t y clay 
Clay s i l t 
S i l t y clay 

Clay 
Clay 
Clay 
Clay 

Clay 
Clay 
Clay 
Clay 

A-6(9) 
A-6(10) 
A-6(8) 
A-6(8) 
A-7-6(10) 
A-6(9) 

A -7 -6 ( l4 ) -
A-7-5(9) 
A - 6 ( l l ) 
A-6 10) 
A-4 8) 

A-7-6 20) 
A-7-5 15) 
A -7 -5 ( l4 ) I l l i t e 
A-7-6(19) 

Malay Series 
34-4A 
34-5A 
34-6A 
34-7A 

38.2 
40 .3 
35.8 
31 .6 

9.2 
15.3 
14.5 

8.9 

2.68 

2^69 

6.0 

6.2 

59.5 

5 7 A 

34.5 

36"4 

12.0 

12.5 

S i l t y c l a y 

S i l t y c l a y 

S i l t y clay 

S i l t y clay 

A-4(8) 
A - 7 - 6 ( - ) 



34-4B-L 
34-6Bi 
34-7B1 
3 4 - l l B i 
34-12B1 
34-13B1 
3 4 - I 4 B I 
34-16B 
34-17B 

34-4B2 
34-6B2 
34-7B2 
3 4-1IB2 
34-12B2 
34-13B2 
34-4C 
34-6C 
34-7C 
34-110 
34-12C 
34-16C 

(U J.U.U 71 
41.9 16.5 2.76 10.0 47.0 43.0 21.5 100.1 22.4 — Clay S i l t y clay A - 7 - 6 ( l l ) 
43.6 22.8 2.76 — — — — 103.1 21.1 — — -- A - 7 - 6 ( - | -
44 .4 18.6 -- — -- — 102.6 20.6 — ~ ~ A - 7 - 6 ( - ) -

38.0 16.3 2.74 — -- — 99.4 23.2 — -- — A - 6 ( - ) 

35.9 15.1 2.74 15.5 49.5 35.0 12 .0 102.8 20.7 11.2 Clay S i l t y clay A-6(10) 
40 . 7 17.1 2.73 15.0 48 .5 36.5 18.0 103.8 20.8 10.7 Clay S i l t y c l a y A - 7 - 6 ( l l ) 
39.3 19.2 2.74 12 .0 49.0 39-0 15.0 103.0 21.5 10.8 Clay S i l t y clay A - 6(n) 
37.2 10.6 2.67 20.0 57.0 23.0 7.0 93.2 24.1 5.3 S i l t y clay loam Clay s i l t A-6(8) 
38.1 14 . 8 2.80 21.5 40.0 28.5 11.5 97.8 25.0 7.4 Clay loam Clay s i l t A-6(9) 

50.6 20 . 8 2.84 12.5 36.5 51.0 31.0 94.8 27.0 — Clay S i l t y clay A -7 -6 ( l4 ) 
49.2 26.1 — — — — — 97.8 23.7 — — — A - 7 - 6 ( - ) -
51.6 20.1 -- — — -- — 98.0 25.4 — -- — A - 7 - 5 ( - - ) -
47.0 20.2 — — -- — — 91.2 29.4 — — -- A - 7 - 6 ( - ) -
45.8 17.3 2.79 21.0 38.5 4o.5 23.0 97.0 24.3 8.1 Clay S i l t y clay A-7-6(12 
58.5 20.8 2.84 17.0 25.5 57.5 40.0 89.4 31.6 6.2 Clay Clay A -7 -5 ( l6 ) 

47.4 19.7 2.80 19.0 39-0 42 .0 21.0 
102.4 35.6 

Clay S i l t y clay A-7-6(13) 
67.4 38.4 — — — — — 102.4 35.6 — — — A - 7 - 6 ( - ) -
52.0 18.3 — — — — — 89.6 30.0 — — — A - 7 - 5 ( - - ) - -
46 .5 20.2 2.76 — — — — 93.9 25.0 — — — A - 7 - 6 ( ~ ) — 
62.7 31.7 2.82 13.5 28.5 58.0 37.0 92.2 24.6 3.3 Clay Clay A-7-5(20) I l l i t e 
41.7 18.5 2.77 24 .0 40.0 36.0 18.5 95.4 25.7 -- Clay S i l t y clay A -7 -6 ( l2 ) 

Mercer Serie s 

34-lA 35.2 8.8 2.68 13.0 58.0 29.0 8.0 103.1 18.8 4.0 S i l t y clay loam Clay s i l t A-4(8) 
34-15A 38.9 9-1 2.54 19.0 60.0 21.0 7.0 87.6 23.2 9.0 S i l t y clay loam Clay s i l t A-4(8) 
34-19A 40 .0 11.4 2.68 23.0 51.0 26.0 5.0 99-1 23.5 6.7 S i l t y clay loam Clay s i l t A-6(9) 
34-23A 41 .5 13.7 2.62 8.5 61.0 30.5 9.0 S i l t y clay S i l t y clay A-7-6(10) 

34-lB 35.3 16.9 2.75 20.5 43.0 36.5 12.0 109.1 18.2 l 4 . 2 Clay S i l t y clay A - 6 ( l l ) 
34-15B 38.2 13.4 2.75 17.0 49.0 34.0 14 .0 104.0 20.5 11.8 Clay S i l t y clay A-6(9) 
34-19B 41.0 17.3 2.79 20.0 37-5 42.5 19.0 100.6 23.2 5.5 Clay S i l t y clay A - 7 - 6 ( l l ) 
34-23B 39.0 18.0 2.77 13.0 55.0 32.0 14 .5 101.6 20.2 — Clay S i l t y clay A - 6 ( l l ) 

34-10 40.0 17-5 2.70 26.0 35-0 39.0 18.0 102.5 22.5 8.2 Clay S i l t y clay A - 6 ( l l ) Kaolinite & 34-10 
Montmorillonite 

21.4 
(Hontronlte) 

34-15C 34.9 10.3 2.87 34.0 34.0 32.0 20.0 104.3 21.4 15-5 Clay Sandy clay A-6(8) Kaolinite & 34-15C 34.9 
Montmorillonite 

(Nontronite) 
34-23C 50.7 29.1 2.80 23.0 33.0 54.0 32.0 95.2 25.0 2.2 Clay Clay A -7 -6 ( l8 ) I l l l t e 

ro 
V71 
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Figure 5. Geological map of Fayette Coimty, Kentucky. 
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Discussion 
JAMES H. McLERElM, A s s i s t a n t Chief, Riotographlc I n t e r p r e t a t i o n Research. 
Branch, U. S. Army Snov I c e and Permafrost Research Estahlishment—!Ehe 
author has a p p l i e d a commendable approach t o the prohlem o f o b t a i n i n g the 
range of values f o r a given engineering p r o p e r t y t o be assigned t o a par­
t i c u l a r s o i l h o r i z o n o f a c e r t a i n s o i l s e r i e s . The range o f values as 
shown w i t h h i s s o i l d e s c r i p t i o n s are sometimes r a t h e r wide. Note the v a l ­
ues o f percent c l a y i n t h e C h o r i z o n and t h e p l a s t i c i t y index f o r t h e 
Mercer s o i l . This wide range could be narrowed I f the s o i l type was chos­
en t o describe r a t h e r than the s o i l s e r i e s . 

A d e s c r i p t i o n o f the s o i l s e r i e s i s f i n e f o r a g e n e r a l i z e d r e p o r t on 
a statewide b a s i s , b u t when you have a county map a v a i l a b l e t h i s informa­
t i o n should not be ge n e r a l i z e d by d e f i n i n g o n l y the s o i l s e r i e s . There 
axe d i f f e r e n c e s w i t h i n a s o i l s e r i e s t h a t are s i g n i f i c a n t t o the engineer 
and are d e f i n e d by t h e s o i l t ype. 

Since the surface t e x t u r e i s s t r o n g l y i n f l u e n c e d by what l i e s below 
i t , t here w i l l be d i f f e r e n c e s throughout the p r o f i l e f o r d i f f e r e n t s o i l 
types w i t h i n a s e r i e s . This i s p a r t i c u l a r l y t r u e i n r e s i d u a l s o i l s but 
also i s t r u e o f other s o i l s . 




