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INTRODUCTION
" At the meoting of the Highway Rescarch Board in Oklahoma City this

year tho Departmont of Soils Invostigations devoted the major part of ono
seasion té a digcussion of the peodologicel mothod of blassifying soils. This
wag & marked doparture from past policics for herotofors podology in soil
clagsification was largely a matter for rogoearch, and incidentally, o contro-
versial mattor. _ |

Bagically, podology (9)* is the secience ofrqlaséifying goile by
divigion into types in accordance with tholr origin. Tor oxample, those-dom
rivod through tho dieintegration ' of limestone in place are included in one
category. More detailod difforentiation is then méde according to character—
igtices of tho limestone, its goological age and formation, t0poéraphic pogi-
tions, depth of overburdon above tho bed fock. end other foatureé which are
conglderod to bo influontial on soil proportiocs, |

The development of this system for classification came originally
through scientific curosity.and was principslly concerned with goologic as-
pocts, Later - near the closc of tho last contury - tho agriculburists a&opte@
the methods for preparing meps shbwing goil distribution, and for cofrolating
thoso mape with crops adsptsble to cortain situations and the yield obtalnod
therofrom. In the ficld of.agriculture this tochnique has boon extended =nd
intensifiod by tho U. §. Dopartment of Agriculture (19), tho seveoral state
goil surveys, and sometimes both working togethor in the proparation of ro-
ports (24), Tho state of Kentucky now has sbout fiftcon countiocs mapped and
enalyzed in this way; however, mony of {Howo are obsclote and only olght are

now in print and considored up ~toswdato.¥*

J

¥Numbers in paronthoses refer to bibliography at ond of this roport,

##Jossamine (1916), Bholby (1919), Iogen (1922), Muhlonberg (1924), Garrard
(1924) , Mercer (19%0), Fayottc (%?31), Galloway (1937) countics have beon
meppode @wz '
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In eddition, the Aericultural Experiment Station at the University is in the
process of proparing e general soil map applicadblo to tho ontiro gtate,

Only within tho past fow yoars have podelogleal principles boon
adoptod in a genoral way by organizations intorostod in the onginocering pro-
porties of soils. Thc work has becn donc mainly by highway doportmonts, oub-
standing oxamplos of which arc Missouri (18), .Michigan (8), Indiana (4), and
Tennessee (ih). Turing the war the Clvil Aercnautics Administration conducted
one extonsivo project (3) devotod to tho ontire country and dosigned to prbn
vido information for sirfiold location and construetion. It is significems-
that the Highway Regosrch Boerd has roschod = polnt whore opon considoration
of tho merits of such a systom is considored feasible; 1t is more significant
that opinions relativo to the discﬁssion wore eharply divided smong the repro-

gontatives from tho numerocus statese.

POSSIBILITIES AND LIMITATIONS TO FEDOLOGICAL CLASSIFICATION
Probably the greatést detriment in the uso of a pedologic system for
an onglnooring scil analysls ig tho factor of misroprosontation or over ompha~
sis by those who havo not thoroughly lnvostigatod thoe limitamioné as woll as
the possibilitios attondant to its use. Among these arc tho following:

It is o known fact thet such a clasgification con only swupplomont

rather than supplant the normal ongincoring progedurgs now used.

The greatest advantsze of the system is its potontisl for saving time

and labor in ficld agd laboratory analysos.. Cortain physicel characteristics

can be predicted without going into the field. Howevor, somo test borings avd”
required to chock thoso predictions. This often amounts to a situation whero
ten borings plammod and distributed in accordanco with pedologic information
will accomplish the samo purposc as one hundrod borings tekon at random,

An ostadlished, basienlly sound mothod for goil classification 1g

4h
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availgple;kggthough ¥nowledze of seological aspects and soil mechanics is re-

quired to make it usable., Tho logic behind poedological analyses is sound and

¢loar, for nothing could be more gimple than a method of identifying natural
matorisls ln accordance with the natural processcs of their formation, Thore

is overy roason to believo that a rock formatlion of glven character when ex-
posed to =& cordain set-of conditions in nature will decomposs and disinte-

- grate to form a goil héving cortain charsctoristics lrroespective of goographic
locations. For that reason, the limostones in the Shenondosh Vallcy of Virginia
which aro of the samo age as those exposed in the inner bluegrsass rogions of

: Kontucky‘and the Nashville basin of Tonnossee should bo overlain with a mantol
of rosidunl soil whoso goneral charactoristics vary only in accordanco with

" minor influencos,

Such 1s the case according to the agriculturist's point of view
(with certain roservations); for the Hagorstown and Maury soils in Virginia
areo the gamo ag thoso similarly designated in Payotto county Xentucky and
Davideon county PTonnesseos. Furthermore, the age of the underlying bed rock
ig ofton limitod in slgnificence becausc Hagorstown solls are racognizéd in
gsouthern Indiana and southern Misscuri whore tho rock formations arc somowhsat
youngor than thoso proviously montioned.

The same principles apply to materisls derived from other sources
whothor they be of glacisl or wind-blown origin or formed by water deposition.
The IOOSéial or wind-blovm matorials that prevail on the uplends east -of the
Miesisalppl River are alike from the Gulf of Mexieco to the Ohlo., Purther than
that, more oxtonsivo loossisl soils in Missouri, Lowa, and as far west as
Wasghington - although not so named -~ sre not far different from these despite

differences In prosont climatic influences.

Ingineoring charactoristicg of tHo wvarious pedological srovps mugh be
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dotormined by togt. Naturslly, tho mera fact that agricultural onds arc bost

served by grouping widely gecatteorad soils into one catogory does not mean
that the onglnoering proportica of thaaelmatarials are so nearly uniform thet
the semo gencral difforentlation s practical for cnglneering purposes. Howe
ever, cvidonce accumulated through soil surveys mde elsewhoro indieated that
tho engineoring classificatlon cen be more slmple than that roachod by tho
aericulturiet,
PURPCHE

In order, than} to verify or reject the thogis that similar materials
wndor eimilar conditions dovolop similar soile, a study is profosed wheroby
goilg from the differont pedologic groups will be sampled in many places -
bhrbughout tho stato and subjocted to a wvarlety of laboratoery tasts;- The ulti-
mato obJjoctive will-be to provide engineering significance for pedologlcal de-
gsignations, and in turn to rocord the onginecring data by maps or other means

50 that they will bo in a form suitable for ficld application,

. §COPE
411 soils of differont origin and varied characteristics throughout
the state will be included in this sﬁrvey. In aﬁditién, samplos of matorials
thoﬁght to be similar to those in Kontucky bét located in other statos nearby
will bo obtalncd through correspondence. In that way, & more thorough and con-

clusive study can be made and the application will be broader,

!

MATERIALS
Boils of diffefént classifications may bo gonoraslly zrouped into prine
cipal categorios as follaws:
Bogidual -~ Those derived fromy’

(a) limostono (massive)



(b) sandstone (massive)

(¢) intervedded limestone and shale
4 (@) intcorbedded sandstone and shale

(e) shalo

8oils of the coastalpledr ~ Those materials in the Jackson Pur-

chase which have not been covered to sppreciable depths by
wind-blown goil.

Loess - Wind-blown soils confincd mainly to tho Jackson Purchaso
but also occurring in isolated sections berdering the Chio
River ﬁolow Louisville,

Alluvial soils « Thosc matorial deposited by flowing wators in

.stmams and rivers: subdivided intor

(a) terraces

(b) rocont alluvium
Fuorther subdivision for the‘pu:pose of clagsification will be in accordance
with age differentials among the bod Tocks from which £ha soils are derived,
topographic positions, charactor of the rock formation, =snd similar fontures.

All fhase, of céurso, moroly constitute a means of claséification

and proviﬁe.very little informatibn concarning-the enginooring charactoristics
of the materiazls involved. Howovor, into thesc differont classifications
will be inscrtod rosults of engincoring tests iIn the laboratory and fleld ob-
servations relative to problems concorned with highwoy construction and maine-
tenanéo. The end point, of eourse, is a thorough analysis =nd correlation of
data from meny different ;ocations to tho extent that a glvon namo in pedoloéic

literaturo will moan cortoin soil properties in accordance with onginooring

nonenclature,
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PROCEDURES
With an ultimete aim of producing one or more soil maps of tho cntire
state, showlng the general distribution of thelvarious soil groups the followe

ing procedure was outlined:

1. 8oil Sampling ~ Soils similar in origin but widely separatod

in location will bo sampled from timo to time and loggod through the dopth
of their profiles for varistions observed in the field énd'in turn for dif-
forencos found by mesns of laboratory tests. As tho reeords are developod
they will be oxamined for evidonceo of similarity in enginsering charactor-
istice so that intofpretation of soils in the differont groups can be firmly
ostablished as ropidly as possiblo, BQcausa of the fact that only a vory
limited portion of the staia has beon mapped in detail, it will be necogsary
to project oxperieﬁce from one soction to another-%hare the goils are known

to be nearly alike because they are derived from a common sourcc,

Pe Aerial Photogrsphg - Projection of data need not be based en~
tirely on experienco, howevor, since a considersble portion of tho state has
been photographed from the air, fhoso asrisl pictures can be usod for rocog-
nizing similar patterns end thus identifying the soils in regions which have
not boen mepped. The prineiples of photographie interpretation havo been well
pstablished (2}, (3), hoﬁever, thoir use is not meroly a matter of the invostie
gator hocoming familf%r with cortain patterns characterisfic of cortain formaﬂ-
tions and conveying certaln definite information. Relisble interpretation is
dependent upon a thorough knowledge of the various factors of secil formation
ag well as soillproperties that would dotermino the alr photo pattorn.

Tor an oxample of tho method used in acrisl photogPaphs consider a
condition whoere the upland near & large streem drains at lower clevations onto

" a terraco (a formation of granular material depositod by the river in the dls-
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tant past during priods of rapid flowﬁg and at still lover slevations onto
elluvium depogited by the stream in relatively recent timess As indlcated
by thd sketch Figure 1, erosion patterns would result if surface flow from the

upland to the terrace continued to the stream.

Upland Alluvium Terraca . Upland
Residusal Eecently Transportedﬂransported IResidnal goilg: Fine Grained
Boils Soils~Fne Grained | Materials; | Surface Run-off
Surface Run-off" Granular; Predominates
Predomingtes Percolation

Predominatea;

Fig. 1- Section Through HFpothetical River Valley BShowing Soil Distribution

However, the soil on the terrace being granulasr, infiltration predominates and
there is little or no surface flow; consequenﬁly, 1ittle or norerosion would
be ovident in the air photo pattern. In the elluvium below the torrace the
goil agein is gonerally fine grained aznd not so permesble; therefore, surface
run~off is evident. Furthermore, alluvial patterns are unmistaksble due to
the outlines characteristic of major stream action.

_ Similar factors are usod in acrial photographs for detormining pro-
poerties of soilslin tho othoer goneoral classes, Differences in topography re-
sulting from the disintepration of limostono versus sandstone or shale are
roadily transmitted to the interpreter through the features of nerial phofo—
graphs. BSomotimes, stercoscopic obsorvations are helpful in theso doterminas.
tions., It should bo kept in mind in dealing with this.mathod of analysis that
there are somo limitations on depth and detail which make well planned field
borings and lsboratory teste a neceséary correlatives On the other hand, the
advantagos accruing through slmost unlimited ereal covorage snd perma;ency of

record cannot be denied.
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34 Labdféhonx_mgsts -~ The laboratory tests will include most of the

gtandard physidal tests normally conducted in a soils laboratory: such as,

(a) Gradation (b) Atterburg limits (c) Proctor compaction:(d) Permesbllity

(e) Specific gravity (f) Capillarity, and (g) Shrinksge and bearing values,

It 1s possible that a few tests may be conducted to determine fundamentsl in-
{formation oﬁ sheéring rosistance and quantitatiﬁe measurements of cchegion,
Alsc of interest may be the chemical apd nhysical characteristics of the soil
particles (2%).

After theso tests have been conducted, the results will be correlatad

with the pedological data, and & basis derived for astablishing highway pros-

loms that are characteristlc of a given soil type.

EQUIPMENT

Aside from merial photographs and incidental soil and geclogic meps,
practically all tho equipment necessary for this study is now awaiiable in the
Highway Research Laboratory. The Division of Planning has a file of aerial
photographs (limited coverage) which have been taken in the pa@t and which may
be drawn upoﬁ for reference or for field correlations. In addition, fhe Agri-

j

culture Adjustment Agency has-photographa of all but eight counties (two coune

ties, Jobngon and Lawrence, are being photographed at present),
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