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This a r t i c l e describes the engineering s o i l survey and 
the research techniques and methods which were applied 
i n the preparation of the engineering s o i l maps. Each 
of the 21 New Jersey county reports presents detailed 
information concerning the various s o i l areas which are 
delineated on the engineering s o i l map. The symbols 
shown on these maps are explained; engineering t e s t v a l 
ues are given for the major s o i l types, and comments are 
presented r e l a t i v e to each type of material. 

This a r t i c l e also i l l u s t r a t e s some of the applica
tions to various engineering problems. 

The s o i l survey work was greatly f a c i l i t a t e d by 
the use and interpretation of a e r i a l photographs. The 
photographs were of pa r t i c u l a r value i n mapping s o i l 
types i n mountainous areas, as wel l as i n the coastal 
p l a i n province. 

NEED FOR AN ENGINEERING SOIL SURVEY IN NEW JERSEY 
• AS IN ANY other enterprise, so i n highway engineering research i s es
senti a l f o r progress i n highway safety, technology and economy. 

In the middle 'i<-0's, the New Jersey State Highway Department became 
increasingly aware of the damage t o highways caused pri m a r i l y by climate 
and t r a f f i c . Climatologically and geologically, s o i l was the prime factor 
with which highway engineers became concerned. For example, f r o s t action 
i n certain types of s o i l s causes heaves of roads, because the increase i n 
s o i l moisture content affects adversely the strength of the s o i l . Par
t i c u l a r l y detrimental i s spring break-up of pavements when f r o s t leaves 
the ground. I n respect to t r a f f i c , i t i s safe to say that New Jersey, 
being a corridor state between two great ports, carries the greatest a-
mount of t r a f f i c not only i n t h i s country but i n the world. T r a f f i c , 
therefore, does i t s share i n wearing and damaging i t s highways. 

Repairs to roads damaged by climate and t r a f f i c cost large sums of 
money. To cope with t h i s damage, the factors causing i t should be stud
ied and understood, and the highway design and construction techniques ad
justed accordingly. I t was evident that p a r t i c i i l a r attention had to be 
focused on those factors causing damage to roads by f r o s t . The f r o s t 
problem, therefore, established the need f o r highway research i n New 
Jersey. Three questions arose: Which of the soils present i n the state 
are more l i k e l y to cause f r o s t damage to highway pavements? Where are 
these s o i l s located? What are t h e i r engineering properties? These ques
tions had t o be answered i n order to reduce highway maintenance costs. 



THE JOINT HIGHWAY RESEARCH PROJECT 
To pursue highway research, Rutgers, The State University, and the 

New Jersey State Highway Department, entered into a cooperative e f f o r t 
known as the Joint Highway Research Project. On September 12, 19^6, The 
Joint Highway Research Committee, administrator of the Project, held i t s 
i n i t i a l meeting. 

One of the main objectives of the Project was to study the performance 
of New Jersey highways under freezing and thawing conditions. Upon closer 
consideration of t h i s problem, however, i t became obvious that before such 
studies could be imdertaken successfully, i t was necessary f i r s t to inves
ti g a t e the s o i l materials i n v o l v e d — t h e i r o r i g i n , d i s t r i b u t i o n , extent and 
engineering characteristics. 

Thus an engineering s o i l survey of New Jersey was considered of basic 
importance, and the project e n t i t l e d "Engineering Soil Siirvey of New Jer
sey" was established. 

An engineering s o i l siirvey i s one means of (a) taking inventory of 
s o i l materials; and (b) providing applicable data on the engineering char
a c t e r i s t i c s of s o i l s , p a r t i c u l a r l y f o r preliminary design and construction 
of highways and other earthworks. 

The engineering s o i l survey was plajined f o r the entire State of New 
Jersey, consisting of 21 counties and comprehending an area of approxi
mately 7^836 sq, mi. 

THE ENGINEERING SOIL SURVEY OF NEW JERSEY 
Contents of Survey 

The engineering s o i l survey required that (a) the soils be i d e n t i f i e d 
and c l a s s i f i e d , and (b) the boundaries of each s o i l type be delineated on 
an engineering s o i l map. 

The soils of the entire state were mapped from an engineering stand
point i n the b e l i e f that a knowledge of the various s o i l types and t h e i r 
properties i s the r e a l basis of good highway design. The engineering s o i l 
survey was completed i n October 1955j when New Jersey became the f i r s t 
state i n the country to have a complete statewide engineering s o i l survey 
with engineering s o i l maps and s o i l descriptions published i n the form of 
b u l l e t i n s . These engineering s o i l survey b u l l e t i n s provide an excellent 
reference source of information about the general engineering characteris
t i c s of the soils of any area i n the state. 

Procedures Used i n the S o i l Survey 
To undertake a statewide survey, i t became apparent that the methods 

and procedures of such an e f f o r t must be made uniform. A r i g i d system 
must be adopted so that a l l maps and reports can be equally understood and 
there should be a minimum of r e p e t i t i o n from one county report to another. 
I t was decided, therefore, to publish f i r s t a statewide report to present 
both the broad aspects of s o i l and s o i l environment f o r the entire state 
and descriptions of aJ.1 research techniques employed by the Project. Re
port No. 1, S o i l Environment and Methods of Research, presents information 
on climate, geology, s o i l s , s o i l mapping techniques, airphoto mapping meth
ods, s o i l t e s t i n g procedures, s o i l i d e n t i f i c a t i o n and reprints of AASHO 
standard t e s t methods. The f i r s t e dition of Report No. 1 was published 



i n 1950, and i n I955 a revised ed i t i o n was issued. 
I n producing the county maps and reports, a thorough investigation 

was made of the l i t e r a t u r e pertaining to natural materials reported to be 
present i n each county. This l i t e r a t u r e embraced the Geologic Map of New 
Jersey, U, S. Geological Survey Folios, past geologic reports, b u l l e t i n s 
and special papers. Attention was directed to the significance of a g r i 
c u l t u r a l s o i l series, types and phases as shown on ag r i c u l t \ i r a l s o i l maps 
and land-use maps and as described i n a g r i c u l t u r a l b u l l e t i n s . P a r a l l e l 
with t h i s investigation of the l i t e r a t u r e was a very careful study of the 
a e r i a l photographs of each county i n the o f f i c e as w e l l as i n the f i e l d , 
with the dual purpose of gaining f a m i l i a r i t y with the area and of corre
l a t i n g the geology and a g r i c u l t u r a l s o i l s with the in-place engineering 
materials. I t was found that t h i s careful preliminary study greatly f a 
c i l i t a t e d ease and accuracy i n the l a t e r airphoto int e r p r e t a t i o n . 

The next step was actual s o i l delineation d i r e c t l y on the airphotos, 
with constant checking against the l i t e r a t u r e and reference maps i n order 
to correlate the geology with the engineering map units. Airphoto i n t e r 
pretation was the major technical t o o l employed i n making the survey, and 
therefore about 50 percent of the time spent on a given county was devoted 
t o t h i s part of the work. 

I n order to Insure the accuracy of map uni t boundaries on the a i r -
photos, extensive f i e l d t r i p s were taken to many l o c a l i t i e s , and s o i l sam
ples brought back to the Project laboratory at Rutgers f o r analysis as to 
some of t h e i r engineering p r o p e r t i e s — p a r t i c l e size d i s t r i b u t i o n , consist
ency l i m i t s and the Proctor density curve. The results of those analyses 
are given i n Appendix A of each county report. 

Where s o i l conditions were d i f f i c u l t to inter p r e t on the airphotos, 
p a r t i c u l a r care was taken i n f i e l d checking. I t was sometimes found de
sirable f o r the sake of c l a r i t y to modify the mapping symbols used to i n 
dicate complicated areas, or even to use substitute symbols. A l l such 
cases, are f u l l y described i n the appropriate reports. 

Figure 1 i s a diagram i l l u s t r a t i n g the proced'ures used i n the s o i l 
survey. 

Standard Symbolic Notations Used 
The symbols used to designate the delineated s o i l axeas on the engi

neering s o i l maps consist basically of three parts. For example, i n the 
symbol AM-24ge the f i r s t p art, AM, indicates the geologic formation or 
the parent material from which the s o i l i n question i s derived. The sec
ond part, 24, i s the s o i l t e x t u r a l symbol based on the Highway Research 
Board's s o i l c l a s s i f i c a t i o n system. The t h i r d part, ge, i s the so-called 
drainage symbol. I t indicates an estimated depth from the ground surface 
to the ground-water table. I n t h i s example the symbol ge shows that the 
drainage conditions i n the area concerned are from good to excellent, 
meaning t h a t , according to established soil-mapping c r i t e r i a , the position 
of the ground-water table i s over 6 f t below the ground sinrface. 

The geologic part of the mapping symbol, AM f o r example, implies a l 
so the approximate topographic position r e l a t i v e to the occurrence of the 
s o i l and likewise specifies the character of the underlying material. 
Thus the l e t t e r A of the AM symbol Indicates the agent which deposited 
the parent geologic formation (A = a l l u v i a l ) , which i s mostly unconsol-
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idated. I n another symbol, Sh-
4ge, the l e t t e r S means that the 
s o i l i s the weathering product 
of hard sedimentary bedrock. 
Hence the f i r s t l e t t e r i n the 
symbol can mean not only the pro
cess of the rock formation but 
also the rock type i t s e l f from 
which the s o i l i s derived. The 
various parts of the s o i l mapping 
symbols imply also s o i l texture, 
consistency, s o i l density, sur
face drainage, i n t e r n a l drainage, 
depth to the groimd-water table, 
and possible engineering aspects 
r e l a t i v e to construction opera
tions i n these s o i l s . 

The second l e t t e r , M, i n the 
symbol AM may have one of two 
possible meanings. When ca p i t a l 
ized, i t indicates the land form 
associated with the s o i l area. 
I n t h i s case AM means a broad 
p l a i n or mantle of a l l u v i a l mate
r i a l . On the other hand a lower 
case l e t t e r such as h i n the sym
bo l Sh indicates bedrock from 
which the parent material of the 
s o i l i s derived. For example, 
the symbol Sh means that the hard 
sedimentary rock i s shale. T̂ -ie 
numeral h indicates a s i l t y tex
ture of the s o i l , and ge shows 
good to excellent drainage con
ditions . 

Often two s o i l types may be 
encountered on the engineering 
s o i l maps which are designated 
by the same t e x t u r a l symbols, f o r 
example m-2h and M-24. The d i f 
ference between these two i s that 
the AM-24 soils are generally com
posed of r e l a t i v e l y coarse mate
r i a l s , whereas the K-2k soils con
t a i n a high percentage of s i l t . 
These t e x t u r a l differences are 
clearly brought out i n the proper 
county b u l l e t i n s by the engineer
ing s o i l t e s t values (averages of 
a l l laboratory t e s t results made 
from areas of a certain s o i l map
ping u n i t ) . 

I n general there are four 



drainage symbols used. They indicate, by convention, the following range, 
i n depth to the ground-water table: 
"•̂  vp—very poor to poor, 0 to 1 f t 

p i — p o o r to imperfect, 1 to 3 f t 
ig—imperfect to good, 3 to 6 f t 
ge—good to excellent, over 6 f t 

The relationship between the geologic formations and the l e t t e r sym
bols of the various s o i l mapping units i s shown i n Figure 2. 
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Figxire 2. Correlation of geology and l e t t e r symbols. 

Use and application of the s o i l mapping units as here reported i s 
very easy and convenient. 

Comparative Usefulness of Engineering S o i l Maps 
The engineering s o i l maps were designed with the needs of the c i v i l 

engineer s p e c i f i c a l l y i n mind. Containing the most recent s c i e n t i f i c data 
available on the engineering materials of New Jersey, presented i n stand
ard form, using modern techniques of investigation, they focus i n one 
place much information drawn from related sciences and correlated from an 
engineering point of view. 

Drawn to a scale (2 i n . to the mile) eight times larger than the 



geology map of the state. I t was possible to show on the engineering maps 
a much greater amount of d e t a i l . The use of a e r i a l photographs as a tech
nological t o o l f o r interpretation i n conjunction with the geology map qfi-
abled the s t a f f of engineers and geologists of the Joint Highway Research 
Project t o cover a l l areas of the state, however inaccessible to f i e l d 
parties. 

An understanding of land form and s o i l texture i s essential f o r the 
engineer, and t h i s information i s provided by several land form designa
t i o n s , such as esker, kame and outwash, which occur i n the mapping code, 
while the HRB c l a s s i f i c a t i o n numerals included i n the symbols indicate 
the texture. Compound of f r a c t i o n a l symbols convey yet more specific i n 
formation to the engineer, since they show that the material designated 
by the numerator of the f r a c t i o n i s underlain at variable and often shal
low depths by the material indicated i n the denominator. 

The greater scale of the engineering s o i l maps permits showing spe
c i f i c areas of a frequently occurring material. For instance, a gneissic 
formation, indicated on the geology map by the l e t t e r symbol Ign, crops 
out i n The Highlands Province of New Jersey. The type of coding used on 
the engineering s o i l map not only discloses the location of each outcrop 
but also allows the engineer to' draw inferences as to the s o i l develop
ment and i t s thickness, the location of g l a c i a l deposits on the gneiss, 
the land form, drainage conditions and other factors influencing good 
construction. I n the case of ground moraine, for instance, the geology 
map does not use a mapping symbol, but refers to i t s presence by a gen
e r a l footnote. The exact location of deposits of ground moraine, as shown 
on the engineering s o i l map, i s a matter of some importance to the c i v i l 
engineer, and the more exact the information he can get the better. Equal
l y i n the case of the t e x t u r a l characteristics of deposits of the Cape May 
formation, a footnote i s used on the geology map, whereas the HRB c l a s s i f i 
cation numerals included i n the engineering mapping code give precise irL-
formation i n specific areas. 

Figure 3 shows the comparable geologic and engineering s o i l maps fo r 
the same area i n Sussex County, New Jersey. On the s o i l maps c u l t u r a l de
t a i l and p o l i t i c a l subdivisions have been subdued to emphasize s o i l bound
aries . 

Topographic maps are useful to a c i v i l engineer i n preliminary plan
ning and reconnaissance of highway alignments. They show only contour, 
however, and give no indication of the nature of the in-place materials 
which w i l l be met i n construction. I t i s very important to know what may 
be found beneath the surface—whether the drainage w i l l be good, f o r i n 
stance, or whether there w i l l be suitable borrow material available near
by. Consideration of factors l i k e these i s essential i n reducing the costs 
of construction and maintenance. 

I t i s quite possible to apply an ag r i c \ i l t u r a l s o i l map as an engineer
ing s o i l map. However, the agricultiural maps are prepared with a view to 
the surface or near-surface s o i l (the top three f e e t ) , and are not con
cerned with the greater depths which may often be of equal importance to 
the c i v i l engineer. I t i s possible to translate the a g r i c u l t u r a l maps 
p r o f i t a b l y i f the c i v i l engineer has some knowledge of the related s c i 
ences of pedology, geomorphology, geology, etc., but not a l l c i v i l engi
neers possess t h i s extra knowledge. The engineering s o i l maps offer i n 
formation from these additional sources already translated into engineer-
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Geologic map and engineering s o i l map of an area i n Sussex 
County. 

ing terns, prepared on the f u l l e r and more accurate basis of a e r i a l photo 
interpretations. 

Conten-Qs of County Engineering Soil Bulletins 
Each of the twenty county reports presents detailed information con

cerning the various s o i l areas which are delineated on the engineering 
s o i l map of that par t i c u l a r county. Each of the major s o i l groups and 
s o i l areas i s treated i n a separate chapter, and each chapter includes 
comments on Parent Material, Land Form, Soils, Drainage Conditions, and 
Engineering Aspects. Also, engineering test values are tabiilated f o r the 
various s o i l types. One such set of t e s t values i s shown i n Figure k, 
m-Zk Test Values. 

The w r i t t e n description of the s o i l area i s an excellent guide and 
reference source f o r the engineer; he w i l l understand the background of 
the area and w i l l know what to expect p r i o r to seeing the area i n the 
f i e l d . The tes t values are a necessity i n pavement design—to evaluate 
the need f o r drainage structures, to determine the need f o r , and the depth 
of, subbase material, and to determine the possible use of the s o i l type 
as borrow material. 

I n Appendix A of each county report there i s a summary of s o i l t e s t 
data. This simmary comprises test results of a l l samples taken i n that 
county. Each sample i s i d e n t i f i e d as to i t s boring and a l l of the borings 
are plotte d on the s o i l maps which accompany each report. 



siiMMART o r a o a ™ T DATA 

No. 
Agrooaaile A lrrbo lo IM. Slovt H o r l - Daplb 

No. 
(•> • a p p a d 

i n i - 1 7 ) 

No O t » D a f . at aam to T a a • a n L U • B 9 » „ . r t a 
(•> • a p p a d 

i n i - 1 7 ) 
H I a . 
Stc. 

W a . S a a p t e B o o a n S m a A a a i n u I M . Pinraleal P r o c tor D a i l a i M o a 
(•> • a p p a d 

i n i - 1 7 ) 
H I a . 
Stc. S a c . • o l a Caaaula I K Part aat SHI C l a y H l a a a 140 Max. Out. Groop 

f a t e L . L . P . I . Dmm. m t. f r ^ 
Groop 
f a t e 

< t ( . laehaa 3 /4 1* 1 10140 [290 t « p . e J . % G r e a p 

A M - M eontiiHiad 
• 9 S a u a f r u 21-127 40 

25 
03 

74 
29 
17 

3-4 A 
B 
C 

8 
37 
40H 

lOO 
100 

97 

93 
94 
72 

88 
89 
91 

99 
99 
39 

21 
20 
13 

N L 
N L 
17 

N P 
N P 

3 
137 

127 
10 
10 

A - 3 - 4 
A - 2 - 4 
A - l - b 

0 
0 
0 

Sample t i k M 
on top c ( 
knoll 

!• Saasafraa 2 I - 1 2 T 40 
29 
09 

74 
29 
18 

0-3 A 
B 
C 

7 
18 
38H 

100 
100 
100 

94 
99 

I M 

88 
97 
97 

S3 
72 
92 

13 
35 
49 I 

N L 
10 
28 

N P 
3 
9 

123 
110 

11 
14 

A - 3 - 4 
A - 2 - 4 

A - 4 

0 
0 
2 

I T Saaaafraa 21-17$ 40 
29 
38 

74 
37 
08 

1-2 A 9 
43H 

100 
100 

100 
100 

07 
99 

98 18 
87'84 

• • N L 
N L 

N P 
N P 121 10 

A - 3 - 4 
A-4 

0 
9 

18 

1 

Portsmouth 

1 

21-129 48 
23 
43 

74 
39 
14 

0-1 A 
B 
C 

10 
19 
35 
49H 

98 
97 
99 

100 

95 
99 
91 
05 

77 
79 
90 
91 

S3 
94 
98 
88 

10 
11 

• 
25 
19 
H L 
N L 

5 
1 

N P 
H P 

119 
119 
119 

13 
12 
11 

A - 3 - 4 
A - 2 - 4 
A - 2 - 4 
A - 2 - 4 

0 
0 
0 
0 

S i m p l e taknn 
I n low a r t i . 

19 ^ Saaaafraa 21-193 40 
19 
10 

74 
33 
34 

1-2 A 14 
38H 

99 
95 

93 
58 

01 
44 

73 
37 

11 
4 • • 

N L 
N L 

N P 
N P • 

• A - 2 - 4 
A - l - a 

0 
0 

20 Saaaafraa 31-173 40 
24 
19 

74 
38 
19 

2-3 A 
B 
C 

19 
30 
44 
49R 

100 
100 
100 
100 

98 
98 
99 
99 

99 
04 
04 
97 

79 
84 
59 
71 

49 
33 
34 
55 25 28 

29 
20 
31 
30 

9 
4 
3 

10 

127 
124 
118 

10 
11 
14 

A - 4 
A - 2 - 4 
A - 2 - 4 

A - 4 

2 
0 
0 
4 

21 CoUlacton 21-193 40 
19 
11 

74 
38 
18 

1-3 A 7 
38H 

lOO 
100 

100 
I M 

99 
100 

99 
95 

19 
28 • 

• N L 
N L 

N P 
N P 123 13 

A - 2 - 4 
A - 8 - 4 

0 
0 

H a r l n a dopoalt 
( l l V - 4 7 ) at 
•ha l low daplh. 

22 CoUliigtaQ 31-199 40 
19 
42 

74 
38 
03 

2-3 A 
B 
C 

11 
24 
38R 

100 
100 
100 

I W 
lOO 
100 

00 
09 

100 

93 
94 
94 

14 
15 
23 • 

H L 
N L 
N L 

N P 
H P 
H P • 

• A - 2 - 4 
A - 2 - 4 
A - 2 - 4 

0 
0 
0 

Figure h. AIA-2k t e s t values. 

PRACTICAL APPLICATIONS OF ENGINEERING SOIL MAPS AND BULLETINS 
General Applications 

The p r i n c i p a l uses of the engineering s o i l maps are as follows: 
1. I n the i n i t i a J . planning and reconnaissance f o r the location and 

relocation of road alignments. 
2. I n locating sources of s o i l material suitable f o r making f i l l s . 
3 . In planning s o i l surveys f o r a specific project. 
k. I n subsurface investigations f o r foundation. 
5 . I n highway design. 
6 . For preliminary planning a i r p o r t s . 
7 . As a materials inventory map and record. 
8. For community planning. 
9 . As an ideal base map f o r pavement performance studies and other 

research dealing with nat i i r a l in-place materials. 
An inquiry made of the various users of the Engineering S o i l Survey 

maps and reports disclosed that i n addition to the p r i n c i p a l uses described 
above, the engineering s o i l maps and t h e i r b u l l e t i n s are employed by many 
consulting engineers and other engineering agencies f o r the following types 
of studies: 

1. Estimating subsoil conditions f o r specific geologic reports. 
2. Preparation of foundation investigation reports. The s o i l map 

and b u l l e t i n s indicate a range of anticipated s o i l conditions. They help 
to determine rapidly the depth and nature of the bedrock, the general ge
ology of the area concerned, and the type of f i l l material available. They 
also help t o determine, i n general, the scope of the s o i l exploration pro-



gram necessary f o r a certain s i t e and structure. The depth of borings and 
type of s o i l samples to be taken can also be predetermined f o r many areas. 

3 . Interpretation of boring data. 
k. I d e n t i f i c a t i o n and c l a s s i f i c a t i o n of the s o i l types encountered 

i n shallow borings. 
The following are some of the projects which have found the s o i l sur

vey maps and reports valuable: 
1. Study of the approaches to the George Washington Bridge. 
2. Study of New Jersey's water resources. 
3 . Planning f i e l d work on poten t i a l clay deposits and location of 

possible raw materials for production of lightweight aggregates. 
k. Studying and calculating the poten t i a l Increase i n population and 

future density patterns of development i n some of the communities of the 
state. 

5. Preliminary planning of sites f o r industry. 
6. Pavement evaluation and design f o r the Garden State Parkway. 
7 . Location of the New Jersey Turnpike i n the northern part of the 

state. 
The l o g i s t i c s of any subsurface exploration program becomes more ef

f i c i e n t as a result of the proper application of the s o i l maps. For ex
ample, because the manual accompanying the map provides an estimate of the 
depth to bedrock, a description of the rock and detailed properties of 
overburden, d r i l l i n g crews can be supplied with the proper equipment, tools 
and accessories f o r a parti c u l a r job. For another example, i n preparing 
contracts f o r geophysical exploration or f o r foundation d r i l l i n g , bidders, 
not p a r t i c u l a r l y f a m i l i a r with the area, appreciate the inclusion of gen
era l \mderground conditions as determined from the Engineering S o i l Survey 
of New Jersey. Bidders can quote more i n t e l l i g e n t prices on contracts be
cause, w i t h i n the established scope of the maps, the r e l i a b i l i t y and au-
the i-'ticlty has been v e r i f i e d . Likewise the estimates of the work to be 
perfo-Tiied on these contracts are more r e a l i s t i c and are no longer guesses, 
as a r e s u l t of using the maps to prepare the contracts. 

The s o i l maps are also useful i n preparing and executing time sched
ules f o r earthworks requiring the use of heavy equipment; a glance at the 
map, with i t s indication of soft or f i r m groimd, w i l l enable the contractor 
to know at once where to s h i f t heavy equipment i n rainy seasons to prevent 
i t s being bogged down i n mud. 

Some of the d i f f i c u l t i e s which might be encountered during the ex
ecution of technical projects are indicated by the s o i l maps. Thus the 
compound mapping units with a horizontal bar, f o r example AM-24j imply a 

contact between the pemeable top layer and the clayey layer of s o i l un
derneath i t . Undercutting such a contact may mean seepage Into the cut. 
Therefore such a compound mapping unit indicates the necessity f o r plan
ning and i n s t a l l i n g proper drainage structures t o cope with the water. 

I n a general way the s o i l maps can indicate or imply, by use, where 
ground water and i t s movement can cause d i f f i c u l t i e s i n highway construc
t i o n . They can provide the longitudinal extent of subgrade treatment, 
general subbase and base design f o r pavement; give an indication as to 
slope requirements i n both cut and f i l l , internal, s o i l drainage charac
t e r i s t i c s , and provide data r e l a t i v e to the phenomenon of f r o s t action. 
Such general information i s of Immense benefit when estimates are being 
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prepared i n conjunction with proposed alternate route locations. 
The Engineering S o i l Survey of New Jersey, i n the hands of contractors 

recognizing i t s p r a c t i c a l applications, has been responsible f o r explor .g 
the myth that certain s o i l materials are i n scarce supply, even though ur-
baji development has placed many r e s t r i c t i o n s on borrow p i t s . By applying 
the most fundamental principles of geology, and knowing the details of the 
s o i l c l a s s i f i c a t i o n system employed on the maps, engineers have been able 
t o indicate p o t e n t i a l areas where the type of material required f o r a spe
c i f i c purpose can be explored. Since the s o i l map defines areal extent 
and the maziual gives a range of tes t values f o r the "A", "B" and "C" ho r i 
zons, i t i s essential t o plan further exploration t o v e r i f y depth, exact 
qua l i t y and areal extent p r i o r to negotiation f o r purchase or specifying 
use i n contracts. 

The s o i l maps are also useful i n planning a pavement performance or 
evaluation study. Once the locations of a part i c u l a r design have been 
established, the s o i l maps enable the evaluator to pick locations f o r 
further study, based on the maximum number of s o i l types, and drainage 
conditions which exist f o r a particu l a r design. A certain amount of f i e l d 
work i s necessary i n connection with such research, because the s o i l class
i f i c a t i o n of embankment material cannot always be associated with the near
est cut. I n preparing the f i n a l analysis and interpretation of results, 
the maps provide considerable assistance. 

CONCLUSIONS 
In these days of scarcity of top t a l e n t , the engineering s o i l map has 

done much to extend the p o t e n t i a l scope of service of a s o i l engineer. 
Within the recognized l i m i t s of application, the maps and manuals are a 
valuable supplement to a highway engineer who believes i n economy from 
conception to completion. The many possible applications of the maps of 
the Engineering Soil Svirvey of New Jersey indicate that they are a vaJ a-
able and very p r a c t i c a l contribution t o s o i l engineering and highway tech
nology. 
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