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III. Iln'ROOOOTICll 

cne ot the impertant. taotors that govern the pertormanoe of etruo-

ture• 1• the 11011 encountered on the site. Hea'Y)" atruoturee require 

detailed subaurta.oe exploration and testing to oharaoterize the tounda-

tion •oil. :Many a.dvanoed technique• tor suoh inTelltigation• haft been 

ma.de and reported (HTorslev, 1949). '!'he•• adyanoed exploration method• 

iJl'f'Ohe high ooata. SUoh expenM i• probibitiTe tor moat light etruo-

tur••• There i• need, therefore, to obtain and ab •"-ilable inexpen-

81 ve preliainar7 aubaurtaoe 1nTestigation data covering broad u ... a. 

It might be feasible to proae•• tor engineering pUl"posea the intorma-

tion oontained in geologio and pedologio •p• and report.a that OOTe1" 

broad areu. In thie •7 adwrN Bite oondi tiona 8tt0h ae nooding, 

troat aetion, expanaiw and ebrinkage aoila, and uuuitable •••ge d1s-

po11&l looationa, whioh are currentl7 oausing widespread tailur•• (Henr7, 

196<>) in r••idential denlop•ll't•, might more often be &YOidecl. Pre-

lim1nar7 work (BJ91'•, 1961J ltreb• and Bunter, 19611 and Mil••• 1961) 

bu demon•trated t.hat it is poe9ible to relate engineering propertie• 

of ao11• d1reotl7 to pedologio elaasifioat1on b7 mean• ot phf81oa.l teat• 

and field investigation and in that we.7 pronde ti. inexpeuin data ao 

badl7 needed to prediot •oil pertormanoe. 

Thie atw:l7 is oonoerned vi.th the inveatigation o:t the :teaaibilit7 

or obtaining adequate data on eoil• in large area.a wi1ng United State• 

Dtpartment of Agr1oulture reports and map•• These •p• and report• di:t-

ter tram those oommonl7 uaed in engineering. still, the7 'll/Jl!J.'Y furnish 



' 
vn.lue.ble information to the engineer ae to topographJ', geology, drain-

age oondition, partiole size di.tl'ibution, oonaist.eno7, and depth to 

bedrock from the earth 1 • eurfaoe • The USM olaeaifioation e~ might. 

be adopted tor initial engineering field identifioe.tion, •inoe it i• 

praot.ioal to determine the engineering propertiH ot aoil• in the USDA 

mapping unit.a. Then, the data on the engineering obuaeteriatioe deter-

mined tor an,. one •pping ulli t OOO\llTing in &J21' one area might later be 

ueed in other looe.t.iona for trh.iob pedologio map• are ayailable. 

Por this imeetlgation, tield and laborator7 at.udiee wre •de on 

•oil• fl'ma lnox Oount7, Tenneeaee, ar. large amountll t4 oonat:'uotion 

aotiTit.1 i• going on. Here, there is the adnntap of the aT&ilabil1t7 

ot an agrioultural •oil BUr"97 report and detailed map with a detailed 

desoription ot eaoh aoil type in the oount7. en the buie of this in-

foration, tentatift deoiaion• were made on important. •oil engineering 

probl ... in the area. SubHquently, tield i?weatigation was oonduoted 

during lloTember, 19'1, with the aid of soil soient.ieta and engineer• 

trcm nrginS.a Polyteohnio Ianitute, •oil aoientist• troa the Soil Oon-

aervation Sernoe e.nd the Un1verait7 of Tenn•••••• and engineer• troa 

the Federal Houaing Adminietrat.ion. Soll •Qples vere taken tor such 

la.borator7 t.eeting a• the dete.l'!lination ot grain 8iz• d1etr1but1on, 

plaatioity, and the expanein ohuaoter of the soils. Finally, the 

TBrioua soils were aseigned to detinite engineering suit&b1lit7 oat.e-

goriea on the baaie of the literature, rteld, and laborator7 8t.udi••• 

Method• ot tranaf'erring thi• information to -.pa that oan be eaa1l7 

rea.d h.an been published (B.mter an& Xreba, 19611 Noultrop, 1961). 
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IV• EARTH MATERIALS IN KNOX OOONTY, TENNESSEE 

Knox Oounty 1• in the eastern portion of Tenneaeee. The rook ex-

poeure• are ohie:fly dolomitio li:meat.one and a oomplex ot limeat.onee 

and •hale der~ fr• aed.iment• of the Cambrian, Ordovician, and Si-

lurian •7etema. ~ rook formationa are ••Terel7 faulted and folded. 

Moat. of the rugged ridges in the county ooneiat of interbedded eand-

•tone and •hale and oaloareows n.ndetone. The extenaiw Y&lle79 haw 

formed in •oft •hale and argillaoeoum limestone. 

The total area of the oount.7 i• approximatel7 51' aquare mile•• 

The pnera.l elope of the land 1• predominantly rolling and hilly, but 

there are some steep and rqpd area.a. Soila on upland• oompo•• 76 pv-

o•nt of the oourrt.7, 14 peroent ot the aoil• are on allu95.al foot alopee 

and along drai:nageway•, a.nd atreu terrao.1 oooupy ' peroent and firet 

bottou (reoent f'looc!.plain•) 7 percent ot the oount7. The . larger plains 

are allunal, lJing along the TenneHee, Frenoh Broad, Holston, and 

Olinoh RiTer•• The ti.rat bottClltl lie ae narrow •trip• &long stream 

ohannela. 'l'be atream terrace• range trom 15 feet to 140 feet above the 

adjaoent 'bottomt. These terraoe• 11• aa diaoont.1.nuou• areas near large 

streUdle The alluTium along t.he riyer oour••• ie pnerally a mixture 

or materiab derind trom aha.le, limestone, e.nd •andat.one. The •oils 

in the uplands ban formed over high grade limestone, obert.7 11meatone, 

olaye7 or argillaoeoua Umeatone, ealoareou• shale, interbedded •hale 

and 11me1tone, oaloareoue aandetone, and aeid •bale. 
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About 20 rer oent of the oount.y has a steep slope ot more than 25 

per cent, lying largely in uplands. In other upland areas, the elope 

is undulating to eteep. Unjulating anc rolling terrain is fcun~ on 

strea.m terraoes, on toot 1lopeta, and along draiil8. Soils on first bot-

tomJI are nearl7 lonl. Soile haYing a depth trom the lh.lrfaoe at more 

than five r .. t to 'bedrook oecup7 57 per oent ot the oount.7, •oils wi\h 

a dep~b ot 18 inohee to ti..-e feet to rook f\l'e i?1 14 peroent or the ooun-

t7, and 29 ~r cent ot the ocunty has a depth to bedrock of 1••• than 

20 inohea. The drainage sy•t.m is well deTeloped beoause of' the high-

ly dieaeoted terrain. However, impeded drainage ooour• in aome ama.11 

traot.. along drainagewaya, first bottom8, and on the :l'loora o'f •om 

geologio a!nka (u.s.D.A., l~}. Topograpb)r exert• a at.rong intluenoe 

on the thiokne••·ot the weathered r•"1:um oftrly:tng bedrook and on the 

abilit7 of surfaoe water to penetre.w the rook strata. 

'l'be propwtiefJ of the weathered reaidum overlying tlw relatively 

•oluble limeetone in Knox Oount.7 vary widel1, depending on ""1ether the 

limestone is •hale7, 88.nd7, or ohert.7. The ao!l may be Tery high in 

olay in the oa•• of o. high grnde limestone, high tn silt in the oase 

of a ehale;y limestone, sandy !.n. the oasa of limeston9 high in aand, and 

obert7 or oobbly in the oaae o~ a cberty limestone. In addition, the 

depth to bedrook or l!tound unde>rlJing substratum n:ay be highly T&riable. 

Solution ohrumela R..nd oe:rl ties tend to develop in the highly oalcarooua 

rook. Suoh development is usually aooelerated along natural joint or 

oraok syetem11 in the rook. This leads to tho development of substantial 

o~Tit!el!'I, which, if' ca.Ting frcm the ourfa.oe ooours, aay beeomo ai!"..k 
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holes. Suoh cavity nnd a~nk deVt'tlopment is noat extensive in TELlloys 

and on nearly leTel areas where the infiltration of water tenda to be 

greatest. 

Sandstone 1a u.,,.ae.117 tM moat ree1 stant of th4t sedimentary roolal 

in humid ar..... Thi:i ••em• to hold true tor blo:r. Oounty in moat plaeea. 

'l'he l1'8&thered residuua that develops oYer the intact roek ie predominant-

11 sandy soil. !he ?resenoe of appreoi~bl~ quantit1•• ot shale tend to 

ma~ the residuum moro fine-g:-ained. The depth ot the soil derived trC1111. 

•andatone in Knox Oount.7 norae.lly doe• r.ot exceed ten feet.. The sub-

11trat\ml is genere.117 rels.tivel7 high in permMbilit7. 

!!hale of't•n Mt8.thers to moderately plastic silty ole.7, but in Knox 

Oount7 there a.re YG.riatione in aoil charaoter depending on 'ftlriatione 

in the ohe.raoter of th• •be.le bedre>ek. 'Where ca.lce.reou• material 1• 

a111ooiat.ed ~1th the •hal•• the eoile tend to be more plastio. Where 

the •hale is eepecle.117 1nta.et, the depth of lfflethering 11 not gree.t. 

and the •oil tend• to contain large amount• of ehs.le tragmenta. A note-

wo~thy feature of shale is that •~ch or ite constituent repre .. nts the 

end product of a. prev1ou• weathering cycle. Henoe, chftlioal lleathering 

11 ofte1i r.ot a.a import.ant in its breakdom as 11echarJ.ce.l disintegration. 

Thie disintegration tend• to ocwr most easily along beddi12g planes so 

that planeA of weakncea develop near the surtaoe o~ the rook. lrthe~e 

these fll'e aasooiate~ with lenose of plastic clay, which may deyelop 

trom l!l'plla,,eoue H.aestone :l.n the case of' int.erboddec. :11odi::t0nts, th$ 

,.Mtability of the ;lal'>lf• of ~ss i= s.ugment.ee. Ac~ord.ingly, 
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interbedded l:tmetittone ~nd sbal• ~tt.y :;>artiall,y ~·~thor to :;:roduae clJln.. 

gerOWI engineering Bituatione, ••peoie.117 where t.he ~.ndiTidual bed• 

are th1-'n. 
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V. OLASSIFIOATICB or KJJOX OOOHTt SOILS 

Most of the a'f8.1lable literature oonoerning lnox Oount7 •oil• re-

lates to their pedologio olasaitioation. Thi.a olassi:f'ioation is baeio 

in that it retleow suoh •oi 1-t'ond.ng hctora aa geolog, topoF"•Ph7t 

ap, and ou.ate. In a.a mu.eh aa olimate and vegetation are rolativel1 

\mitorm throughout tm oount1, their oontributicm to •oil di:f'ferenoe• 

1• alight. at best, but geolog, topograpt17, and age haft had oooh to 

do nth aoil ditterenees, Thi• ie shown in Table 1. 

The pedologio olaaaifieation of the soils in Knox Oount.7 di'lidea 

them into three JDIPJ.n groups, zonal, intrasonal, and asonal, d~pending 

on the nature and aaount. of pedolog1o protile development shom. Zonal 

aoil• are oonaidered aa me.ture •oils in equilibrium with their environ-

ment, Tbe7 oharaoteri•tioa.117 have well ditferent.iat.d •oil protil•• 

and bor1zona, Zonal •oils ditf'er in nature trom one oliatio zone to 

another, but within any one zone, a putioular type ot zonal •oil may 

be tound Oftr a large area where the land 1• well drained, but. not too 

1teep. Intl'azona.l eoil• haft well cleTeloped prof'ile eharaoteri•tioa 

reeulting 1.'rom and limited b7 the intlaanoe ot scme looal faetor •uoh 

ae relief', water table, or parent roclc tJP•• The7 are uauall)- looal in 

occurrence. Asonal eoile are relativel7 :roung and retleot pe~ologioal 

soil-forming prooessee in their profile to a minimum d•gt"••• Again, 

some local f'aotor suoh as l't.eep 1 erodable elope, or periodic flooding 

and sedimentation bas inhibited their deftlop•nt and widespread ooour-

enoe. 
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TABIE 1 

Soil Serie• of Knox Oounty, Tennessee, Olaasitied by Soil Orders and 
Great Soi 1 Groups, and ll'a.otors that Have Oontri buted to ll1f:!'erences 

in Soil Morpholog)'* 

ZONAL 
Great Soil Group 

and Series Relief' 

Red-yellow 
Podzolioa 

Decatur Undulating to hill7 

Dewe7 Undulating to steep 

Bolton Rolling to steep 

Fullerton Undulating to steep 

Talbott Undulating to hill7 

Farragut • 

Sequoia (2 ) • 

Otlmberland • 
Etowah • 
Waynesboro • 
Noliohuclc)r Rolling 

Parent Material 

Reaid.ium(a.) weathered 
:f'rom -

High grade lime et one 

• 
Arenaeoue limestone 
or limestone w1 th 
sandy beds 

Moderately oherty 
limestone 

Moderately argilla-
oeous limestone 

High grade limestone 
over shale 

Interbedded shale 
and limestone and 
calcareous shale 

Mixed general alluvium 
strongly influenced by -

Limestone 

• 
Shale, sandstone 
and limestone 

• 

Time(l) 

Long 

• 
• 

• 

• 
• 

• 

• 
Medium 

Long 

• 



Great Soil Group 
and Series 

Alcoa 

Bland(') 

Tell1ooC3) 

Olarkevi l le 

Sequatchie 

Jetf eraon 

Leadnle 

Oolbert(3) 

Pla.noeolsa 

Wol:rteTer 
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TABLE l (cont 1d) 

ZCIIAL 

Relief 

Undulating to 
rolling 

Rolling to steep 

I 

• 

Undulating to 
rolling 

• 
I 

Undulating to 
billy 

Parent Y.iateria.l 

Looa.l alluvium chief-
ly from -

Tellioo soils 

Residuum 'WO&thered 
trom -

IU•ky-red et.l;y 
limestone 

Oaloareoua lime-
stone 

Medium 
to long 

Short 
to long 

• 
Oherty limestone Long 

tl.ixed general alluTi-
um derived largel7 
from -

Sandy rocks Medium 

Oolluvium and local 
alluvium chiefly 
from -

¥1U8kingum and Lehew Medium 
aoila to long 

])lndridge,Armuohee, Long 
Litz, Sequoia, 
Montevallo, Muakin-
gum and Lehew Boils 

Residuum weathered 
from -

Argi llaoeoua lime- Short 
stone to long 

INTRAZCllAL 

Mixed alluTium strong-
ly influenced by -

Undulating to Limestone, she.le Long 
rolling a.nd sandstone 



Great Soi 1 -~~ 
and Serie• 

Guthrie(lt) 

'l'yler 

Alluvial soilsa 

Huntington 

Roane 

Lindside 

Congaree 

Ohewe.ola 

Sta•er 

!Nlblen 

Emory 

Greendale 

Abernathy 

OOltewa.h 

Wh.i tesburg 

TABLE 1 (oont 1d) 

INnAZCfiAL 

Reliet Parent Mat.rial 

Nearly level Ohiefly limestone 

• Ohief'ly shale 

AZCBAL 

General alluvium, 
strongly influenced by-

'l'i•( l) 

Very long 

• 

lfearly lenl High grade limestone Ver7 short 

• Oherty limestone • 
• Limestone • 

Nearly level to Mioaoeous rooks • 
very gently un-
du la ting 

Nearly level • • 
Nearly le-vel to Ohiefly shale • 
very gently un-
dulating 

Nearl7 lenl • • 
Looal alluvium obief'l7 
f'rom -

Undulating to Decatur, Dewey and Very short. 
rolling Farragut soils to long 

• Fullerton and • 
Olarksville soils 

Gently sloping Bland soils • 
to rolling 

Nearly level Decatur, Dewey and Very short. 
Farragut soil• 

• • • 
Undulating to Dlndridge, Armuohee, • 
rolling Litz, and Sequoia 



TABLE l (oont'd) 

AZCEAL 
Gre'.:tt Soil Grmi:-i 

and Series Relief 

Alluvial aoHsf 

Ootaco Undulating to 
rolling 

Weubert Undulating to 
rolling 

Melvin(5) Nearly leYel 

Prader(5) 1 

Lithoaolsa 

Annuohee 

J).t.ndridge 

Litz 

Montevallo 

Muskingum 

Lehew 

Hilly to steep 

• 
• 

Undulating to 
steep 

Hilly to steep 

• 
• From u.s.D.A., 1955. 

Parent Material Time(l) 

Looa.1 alluvium oh:!efly 
from -

Muskingum, Lehew and Very 
Jefferson soils abort 

Tellioo soila • 

Limestone Short 

Sha.le 1 

Residuum w!athered from-

Interbedded limestone Medium to 
and she.le very short 

Oaloareous she.le 

X.aobed shale 

Aoid •hale 

Ohietly sandstone 

ni&ky-red sandy shale 

• 
• 

Short to 
very abort 

Medi\ID to 
very short 

• 

( 1) The length of time that the materials ha ye been in plaoe a1 
indicated by the degree of profile development. 

(2) The Sequoia protile is partly within the range of red member• 
and partly within that of the yellow member a. 

(;;) These soils are relatively shallow to bedrook, have weakly dif-
f'arentiated or thin B-horizona, and are considered, therefore, to be 
intermediate between zonal soil• and azonal lithosols. They are fre-
quently described aa being lithosolio. 
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TABIB 1 (oont'd) 

(4) Some of the Guthrie soil as mapped in Knox Oounty olaasitiea 
as alluvial soil with a. gley horizon. 

(5) These soils have glel' horizons. Under recent refinements in 
olassU'ioation, they would be olassed as Low lbDio Oley·'aoils. 

(a) ReaidU\DllS are materials that have been 'lleathered or developed 
in plaoe. These materials have not been moved from their original 
position. 

(b) Allu\'ium is eand, mud and other sediments deposited on land 
by stream•. 

Oolluvium is a mixed deposit or roak fragments and coarse 
soil material near the bases of st.eep slopes and deposited by gravity. 
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Podzolio soils are zonal soils thnt have developed in temperate, 

humid climates under the influenoe of forest vegetation. 'l'hey are nor-

:me..lly well developed in a pedologio sense and well drained. The red-

yellow podzolio members of the podzolio group consist of organio top-

soil and a thin, slightly bleached layer forming the so-called A hori-

zon, with red, yellow or 19llow-red clay and silty clay below forming 

the 3 horizon, and deep weathered fine-grained soil below forming & 

so-called 0 horizon. Although clay is common in such soils, it is gen-

erally considered to be Jcaolonitio and therefore not highly plastic in 

nature (u.s.D.A., 19;8). 

Planoaols are intrazone.l soils in whioh oettain soil horizons are 

abruptly separated from adjoining horizons and ~orm 1 clay pan•'· A 

1pan1 is a layer or horizon of soil that is firmly oompaoted or marked-

ly rich in cla7. Planosola are usually light in color and occur on 

nearly level upland aurfaoe• under grass or forest vegetation in humid 

area.a. The individual soil horizons are more dense or compaot than in 

the case of zonal aoila. Planosol• are usually moist with B horizons 

of plastic olay containing little pore space. 

Lithosols are azonal soils l>ithout any clearly deTeloped soil 

horizona. The soil material consists of fresh or imperteotly "98.thered 

rook fragments contained in a. loose matrix of :finer materials. The7 

are confined largely to steep slopes and are subjected to geologie 

erosion due to their precarious topographic position. As a result. 

aoil material is removed from the surface of the pro:f'ile at least aa 
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quickly as weathering and so:H-:f'orminr, processes allow it to accumulate• 

cne ma.y think o~ such soil• as being young in a pedologio sense. 

Alluvial soils consist of 1!19.terials derived :from the transporta-

tion and deposition of sediment by water. The soils characteristically 

reoeiTe new layers of material during each successive cycle of flood-

ing and sedimentation, wh.1.oh may be as o:rten as annue.111• Hence, allu-

vial soils are recent or young in age anc possess little disoernable 

profile development. They are generally found along the recent flood-

plains or first bottams of stree.ma, in depressions, and, ~dth the very 

similar recent oolluvium, a.long intermittent drainagewa19. 

The United States Btpetrtment of Agriculture Soil Oonservation Ser-

vice puhlisbee maps and reports that proYi.de infcrme.tion on soils from 

the agricultural point of view, with partioule.r emphasis on pedologio 

classification. Preliminary attempts to use this available pedolop,io 

information for engineering pW'poaes have met ~dth some sucoeH. 

Health ot':f'icials and the Federal Housing Administration haye drawn upon 

the agrioulturn.1 information for help in the location of individual 

sewage disposal syateu. The need for this e.nd further engineering 

use of this inf'orme.tion is increasing. Recognizing t.his, the Soil Con-

servation Service (SOS) is now including o. chapter on the engineering 

properties of the agrioultural soil units in their reports. Oertain 

of these soil units, called series, have been tested for engineering 

classification (u.s.D.A., 1959, 1961, and FHA, 1959). In addition, tor 

I<no:x Oounty, Wright (196<>) oonduoted engineering tests on the Sequoia 
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and Deoatur series. ms conclusions, however, relate to highway engi-

neering nnd ere largely negative. Unfortunately, the SOS report for 

Knox Oounty contains no chapter or1 soil engineering properties. 

Of' particular siglrl.fioanoe to de:flning the engineering propertie• 

of F..no:;: Oounty soils are recent agricultural reports or a.djaoent ooun-

tiee. Two of these, the Dlmmt and Loudon Oounty reportl!I (U.s.D.A., 

1959 s.n;: 1961), contain engineering data on many of the soil mapping 

uni ts ~escr l bed a.s ooourring in Xnox Ooun·t.y ns \1.'9 ll. Al though these 

da.ta are mainly oriented tot-..ard highway engineering, in oertain re-

speats they present valuable general information such as olaaai~oation 

according to the Unified System and Atterberg limits and indices. 'l'he 

date. t>...re sUlllllQJ'ized for the B horizons of these ao:i.ls in Table 2. 
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TABLE 2 

Engineering Oharaoterietioa of Some B-Horizon Soil Material• 
in Tennessee* 

County Swell or 
Where Unified Shrinkage 

Serie• Sampled Olaasifi.oation L.L. P.I. Potential 

Oolbert Loudon MH 69 27 Very high 

MH-OH 86 50 • 
Mil-OH 60 44 • 

Decatur • OH 62 ,, Righ 

MH-OH s, 40 • 
MB 57 25 II 

Blount OL 47 26 II 

Dewey • OL '4 15 • 
OL '8 20 II 

Emory " OL ;5 14 Moderate 

CL 46 22 • 
Farragut. • JtiH-OH 54 25 High 

Fullerton Loudon MH-OH 70 '' II 

ML-OL 48 22 • 
MH-OH 64 '' • 

Hamblen Blount CL '6 14 Moderate 

Jefferson • OL 32 13 High 

CL 24 8 II 

Lead vale OL 27 10 .. 
OH 6; '4 • 
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TABLE 2 {cont'd) 

Oounty Swell or 
It.here Unified Shrinkage 

Serie• Sam;eled OlaHifioation L.L. P.I t Potential 

Litz Blount MB-OH 6, ,1 High 

ML-OL ,52 6 • 
Me bin • OL ,, 16 • 
Sequatohie • OL 27 9 Moderate 

Sequoia • OL 4, 21 High 

• MH-OH 74 40 • 
• OH 59 '' • 

Staser • SM-SO 26 6 Loll 

Talbott. Loudon MH-OH 74 41 High 

• OH 78 45 • 
• OH 86 51 • 

Blount MH-OH 62 29 • 
Tellioo • ML-OL 46 19 • 

• MB-OH 56 27 • 
• OL " 22 • 

Loudon OL '6 16 • 
• OL '8 18 • 
• MB-OH 5, 25 • 
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TABLE 2 (oont'd) 

Oounty Swll or 
i'Jhere Unified Shrinkage 

Series S~led Olassi:f'i on ti on !!iL• P.I 1 f otential 

We.yneaboro Loudon MB 66 29 lllgh 

• :MB-OH 58 29 • 
• MB-OH 52 2, • 

Blount ML 46 16 • 
• Taken :from the Soil Oonaern.tion SerTi.oe Soil Survey Reports ot 

Blount (u.s.D.A., 1959,)s.nd Loudon (u.s.D.A., 1961) Oounti••· 
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VI• MATElU!i.LS AND l!ETHODS 

F:l el<' iiweotigetions ~-:ere eoncuetod <luring November, 1961, with 

the aid of soil and housing specialists. They centered on oer"tain soils 

of the oounty chosen as important on the basis of their oharaoter and 

widespread distribution. It was considered that soils associated ex-

clusively with allu"rlal materials and steep slopes could be categorized 

aooording to their suitability for residential housing without exteneiTe 

sampling and laboratory testing. Soils derived as residuum trom lime-

stone, argillaoeous limestone, interbedded shale and limestone, oaloar-

eous shale, and calcareous sandstone were investigated in the field. 

Inquiries "'9re made with some hOJDeoH1iers in the area regarding any dif-

fioul ty relating to soil character. Soil sru:nples, generally of the B 

horizon, were ta.ken using auger borings and road cuts. Soil profile 

study was made in road cuts and by examining shallow auger borings. 

Oare was taken to sample only those soil• considered by field soient.iats 

as especially obaraoteristio of particular agricultural mapping units. 

The pedologio soil naaee were adapted for their identifioation in this 

s'tudy in keeping with previous engineering \-1ork of this nature. The 

soil samples identified in Table 3 were processed for laboratory test-

ing. 

The soil samples were air dried and screened through a u.s. /}10 

sieve. dth all large aggregates being broken by hand and with a rubber 

tipped pestle. Pnrticle size distribution by the hydrometer method, 

liquid and plastic limit by standard procedures, and swell potential 



2, 
TABI.E ' 

Soil Samples from Knox Oounty 

Soil $ample 
Sample No. (Series) Horizon 

l Fullerton B 

2 Deoatur B 

' Deoatur 0 

4 Farragut. B 

' Farragut 0 

6 Tellioo B 

7 Tellioo 0 

8 Sequoia B 

9 Oolbert B 

10 Dtw7 B 

11 Talbott B 

12 *-1ft8eboro B 

1, Etowah B 
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using the FHA PVO devioe were then detercined. Since the samples con-

tained predominantly fine-grained materials, the hydrometer ane.lyeis 

~.10.s adopted using 50 grams of soil, distilled water, and 1.5 grams of 

calgon as a dispersing agent. The liquid and plastio limits ·were de-

termined on soil passing the #40 sieve e.nd cured uith dist!.lled water 

at approximctely the liquid limit for 24 hours. The Oasag:rande groov-

ing tool was used for the liquid limit determinations. The PVO (poten-

tial volume ohe.nge) meter developed by Lambe (1960) was used to identi-

fy the 1niell potential of the soils. Air-dried aample• were plaoed in 

a. compaction ring in three layers. Each layer we.a oompacted dynamical-

ly with an energy appro:T.imately corresponding to the modi:N.ed AASHO 

compaction test. Distilled water was added through openings in the 

compaotion ring until the soil mass was completely submerged in water. 

The pressure exerted by the soil was recorded on a dial gauge at regu-

lar time intervals. The presaure exerted by the soil at the end of 

two hours, called the •swell index" of the sample, was recorded. Pre-

cautions were observed during the test to obtain e.n undisturbed result 

f'rom the instrument. 'l'o help detine experimental error, oalibration 

of the proving ring was made and tests "Were replicated for the Oolbert 

and Talbott aoil samples, both of whioh were considered as highly plas-

tic during field investigations. Iredell soil was used as a reference 

material and wns tested to check the instr..unent and general procedure 

against results obtained by Lambe during their development. In general, 

the procedure tollo·..ied ~~s that given by Lambe (196o). 



VII • RESULTS 

The results of the tests on Atterberg limits a.re given in 'l'e.ble 4. 
The limit values are influenoed by the chemical and mineralogical com-

position of the soils, the size and shape of the soil particles, and 

the amount and nature of the adsorbed 'Wflter. Drying of the soils driTe• 

ott adsorbed water that is not completely regained upon t.ietting. Thi• 

has the effect of making the limits values, particularly liquid limit, 

lower for air dried samples than for those held at field moisture con-

di tiona. Liquid limit correlates very olosel1 ~~th soil-water adsorp-

tion and, hence, the basic physioa.1-ohemioal properties of the soil 

(Moore, 1960). The plastioi t7 index helps in the estime.tion of such 

engineerine properties as permeability, toughness near the plastic lim-

it, dry strength, and swell and shrinkage potential of soil. The flow 

index serves to help identify the cohesive oharacter of a soil. 

Table ' presents the particle size distribution data for the sam-

ples analyzed. This grain size analysis in combination tdth the Atter-

berg limits values is usef'ul in the identi:f'ioation and classification 

of the soils and the determination of the activity ratio of the samples. 

For this study the soils were classified aooording to the Unified Olassi-

fiontion System as shown in Table ;. Skempton1s grouping of soils on 

the basis of their activity ratio into inactive, normal, and notive 

soil• (Grim, 1962) was employed in this study. If the activity ratio, 

which is de:f'ined as the plasticity index divided by the percent by 

weight of the particles less than 0.002 lmD. in effective settling 
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TABLE 4 

Atterherg Limit• of Knox Oounty, Tennessee, Soil Samples 

Sample Soil Series Horizon Liquid Plastic Plasticity Flow 
No. Limit Limit Index Index 

L.L.% P.L. % P.I. % Ir% 

1 Fullerton a 48.4 22.; 22.0 ;5;.o 
2 D3oatur B 6o.o 28.5 ;51.4 2;.o 

' Ieoatur 0 62.0 51.6 10.4 '°.6 
4 Farragut B 66.o ;2.4 ~5.6 14.6 

5 Farra.gut 0 52.0 4;.4 a.6 ;o.o 
6 Tellico B 47.5 30.9 16.5 21.5 

7 Tellico 0 46.2 '°.8 15.; 6.o 
8 Sequoia B 6o.o ;7.2 2;.5 47.4 

9 Oolbert a 69.8 ;a.7 31.0 65.4 
10 Dewey B 59.5 '°.2 29.2 ;5.0 
11 Talbott B 85.8 52.4 ;;.; 26.2 

12 hbynesboro B 48.5 ,,.6 15.8 10.5 

i; EtotiS.h B ;9.9 25.4 14.li 17.6 
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TABLE 5 
Particle Size Distribution 

Sample Soil Series Horizon Particle Size Unified Activity 
No. Distribution % Olassif'i cation Ratio 

Sand Silt Olaz Sl,!tem 

1 Fullerton B 14.o 45.5 40.5 OL 0.545 
2 Decatur B 16.5 18.6 64.9 OH o.486 

' Decatur 0 11.0 18.7 70., MH o.148 

4 Farragut B 12.o 24.3 6;.7 OH 0.528 

5 Farragut 0 10.2 38.8 51.0 MH 0.182 

6 Tellico B ;o.o 29.2 4o.8 ML o.4o6 

7 Tellico 0 ;6.2 21.2 l12.6 ML o.;60 
8 Sequoia B 22.8 27.6 49.6 MH o.474 

9 Colbert. B 12.5 27.0 60.5 MH 0.514 

10 Dewey B 20.0 25.6 54.4 OH 0.5;7 

11 Talbott B 21.0 14.7 64.; MB 0.524 

12 Waynesboro B 47.7 16.2 ;6.1 ML o.4,a 
i; Etovio.h B 22.5 ;6.7 4o.a ML o.;5; 
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diameter, is less than 0.75, the soil is considered as inactive, if 

it is between 0.75 and 1.25, it is normal, and if it is greater tha.n 

1.25, the soil is thought to be very active. Active is used here in 

the sense of gross ehnnges in physical properties, such as volume, 

with changes in \·.iater content. Soila with low activity ratios tend 

to have low cohesion and strength due largely to internal friotion. 

Very active soils usually have a high water-holding capacity and a 

high oation exchange capacity. Table 4 indicates that the soils of 

this study range from low plastic silts - Tellico, We.ynesboro and 

Etol'.19.h series - to high plastic clays - Decatur, Dewey and Farragut 

series. The Sequoia, Oolbert, and Talbott samples are high plastic 

silts. All of the sanples fall into the category of inactive soils. 

Olayey soils are subjeoted to volume change. The extent of 

volume change that oan oocur depends upon l) the a.mount and type of 

clay mineral, 2) the initial density, ~) the change in moisture, 4) 

the load conditions, 5) the soil structure, and 6) time. In the 

P.v.o. meter test, the soil is oompacted in the equipment dynamioa.lly 

~dth a 5.5 pound hammer with any one of the water oontente specified 

in the following table. 

water Nominal oma.cti ve Number of Blows per 
Oontent. Effort ' Layers Layel' 

I:ry Modified AASHO ; 7-7-8 
Moist t Modified AASHO ; 4 

Wet. Standard AASHO 1 5 

(1) The plastic limit approximates optimum water content ~or 
Standard AASHO compaction. Daorease in ~~ter content requires 
more effort to compact dry samples to the same density as wet 
samples. 
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Distilled wa.ter is added through small openings in the equipment until 

the soil is completely covered with an environment of water. The soil 

ie subjeoted to an initial pressure ot 200 pat. The pressure exerted 

by the soil at the end of two hours ie recorded. This pressure repre-

sents the •swell index 11 of the soil. The :f'aotora affecting the teat 

are 1) the fixing of the bolt• or the soil container and the proving 

ring (the bolts might take the preasure exerted by the soil if not 

rigidly fixed), 2) unolean porous stone• prennting escape of air :f'rom 

its pore space when the soil is subjected to an environment of l!IS.ter, 

,; ) incorrect indications • the dial gauge, which must be calibrated. 

'l'he operational factors are l) variation in the density of the soil 

aue to improper compaction (soil tends to be compacted more at the C41a-

ter than e.t the edges), 2) the time required for adding water to the 

soil mass, ;) erroneous readings of the dial gauge. 

Lambe (FHA, 196o) suggests that excellent correlation exists be-

tween l) plasticity index and volume change, 2) heaye and change in 

volume, ') heave and swell pressure, 4) s\\1811 index and plasticity in-

dex, 5) s~~ll index and volume change, 6) swell index and heave and 

7) swell index and swell pressure. In all these cases it is observed 

tbnt the correlaticm exists only at lower ranges of swell index. No 

doubt there is correlation existing between swell index and heave, but 

that between swell index and plasticity index "18.B not indicated in 

the tests conducted on the lCnox Oounty soils. However, tests on a 

larger number of samples might indicate a correlation between the 



plasticity index and swell index, in which case the plaatioity index 

would serye as a test to identify the swell potential of a •oil. 

A limitation existing in the use of the equipment. to indicate 

the swell potential of a soil is the variation in the field moisture 

content at whioh the soil occur• which is not reflected in the test 

procedure. A test conducted at a knol'll'l moisture content might not 

give tho true character of the soil that exists in .the field. Also, 

the density of the soil in the field differs from that of laboratory 

test density and the environment of soil expansion during the test 1• 

not necessarily that in the field. Expansion in the field is three 

dimensional whereas that of the laboratory is in one dimension. 

The critical nature of a soil due to its potential volume change 

is categorized by Lam~e into four classes as shown in the table. 

Sl'iell Index (pef) P.v.o. Rating Ca.tegori 

0 - 1700 0 - 2 Non-critical 

1700 - 3200 2 - 4 Marginal 

3200 - 4700 4 - 6 Oriti cal 

4700 .f 6 .f Very ori tioe.l 

These ratings are based on tests oonduoted on highly plastic clays 

found to be responsible for extensive damage to structures. In thi• 

study, they are adopted to categorize the soil samples from Knox Ooun-

ty on the basis of their estimnted swell potential. 



The swell index of aaoh of the Y..nox Oounty soil samples is given 

in Table 6. Also given in that table are the P.v.o. values o.nd rat-

ings based on La.mbe's (FHA, 1960) olassifioa.tion. The ratings sug-

gest that all the soils sampled are non-critical except Pullerton, 

Farragut, ~olbert, s.nd Talbott, whioh fall into the category of margi-

nal soila. The Talbott sample was near the oritical range. Values of 

the Sl«fll index of Oolbert and Talbott samples varied about 30 per oent 

during test replications. The at1ell index of the reference soil, Ire-

dell, vias found to be in the very ori ti cal range. Contrary to what 

one might eJ1.-pect, the results suggest. that for Knox County, MH soils 

ho.ve a greater swell index than some of' the OH soils. Lambe's sugges-

tion of a direct oorrelation between plasticity index and swell index 

within a range of Oto ;5 for P.I. does not seem to hold for Knox 

Oounty. 
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TABLE 6 

Swell Index of Knox County, Tennessee, 3oil Samples 

Sample Soil Series Horizon Swell Index PVO J?VO Unified 
lie. p•f Yalue Rating Olassifioa.tion 

1 Fullerton B 1718 2.05 Marginal OL 

2 Decatur B 1560 1.82 N on-o:: i t:i.. oal OH 

' .ilacatur a 2'80 2.96 Marginal HH 

4 Fo.rragut B 1985 2.35 Marginal OH 

5 Farragut 0 ;o10 ;.70 Mc.rginal MH 

6 Tellioo B 101~ 1.05 Non-critioal ML 

7 Tellico 0 1620 1.89 Non-critical ML 

8 Sequoia B 1450 1.65 Non-c:l"i ti cal MH 

9 Colbert B 1490 i.70 Non-critical EH 

1952 2.;5 11.erginal 

10 tewey B 690 0.62 N'on-oritical OH 

11 Talbott B ;100 ,.85 MarV.na.l ?-'.H 

246o }.00 Marginal 

2.870 ;.45 Mr.rginal 

12 Waynesboro B 788 o.5re Non-crit1cal ML 

1:5 Etm1ah B 1'80 1.56 Non-critical HL 

Ref'. Iredell '69<> 4.65 Oritioal OH 
Doil 

5220 6.65 Very crittoal 



VIII. DISOUSSION 

Problems of Residential Housing Associated ~dth Soil Oonditions 

The proper location of residential area.a is influenced by the 

properties of soils. The probloms encountered during such location are 

1) slope stability, 2) high water table, aeepage, and flooding, ~) shal-

low bedrock, 4) foundation sui ta bi li ty, 5) suitability tor sewage dis-

posal, and 6) maintennnce of access roads. Theae problems depend upon 

topographic, hydrolof;io and geologic position and the character of the 

soil materials. The suitability of a soil for residential housing can 

be eetnbliohed en th6 be.sis of these problems and on the performo.noe 

of buildings in the individual soil areas. The cetegorization of soil 

areas acoordine to their suitability tdll reduce the expense of loca-

tion investigations for housing areas. 

Soil are~.s containing steep slopes cause problems to residential 

housing from the standpoint of slope stability. Among the ~nny faotors 

related to elope stability arc the physical nature of the soil profile, 

the position of the ground water, und the general climatio conditions. 

Slides and erosion are the chief disturbing elements of the slopes. 

Slidine might occur in any of several kinds of earth materials. Slid-

ing ma.y he defined a.s the dotmwarcl and outward movement of a portion 

of the soil mass ,_;i th respect to the remaining portion. The sliding 

surface usually occurs at some ueak point. A slope fnilure in cohesive 

soil is priI!iarily by shear failure. In stratii'ietl soil, the failure 

plane is o:f'ten at the boundary of the stro.ta.; the upper strcts. nay 



slide dom \::i th respeot to lower strata due to differential :moveoent. 

ut the boundary, as in sbaly bedrock. Loosely bonded interbedded stra-

ta slide due to a la.ck of cohesion bet.wen the layers or due to having 

the cementing material gradually weakened by rain. Thii:. is cannon 

where the strata dip domwa.rd.s. Pervious material overlying rela.ti ve-

ly il'lpervious material tends to slide due to seepage of water bet~~en 

such layers. Rook slides occur due to alternate freezing and thawing 

and an imfavorable direotion of the dip of the strata. In all these 

oases, r,ra.vity is the force destroying the stability of the tJlope. 

The weiEht of the naterial and the superimposed loads of structures 

add to gravity forces. Resistance to sliding is contributed by the 

shearing strength of the naterial. Shearing strength of a cohesive 

material tends to decrease rtl.th an increase of l"lflter content. liS.ter 

content may change due to flow of iia.ter f'retn the water table or during 

precipitation. Slides wsually occur during or immediately after a 

rainf'all. Also, saturation of a soil rnnss during precipitati~n in-

crenses the weight of the material, hastening eliding effects. An ef-

fect similar to thnt of additional loading ~ay be caused by the removal 

of soil at the toe of a slope for emplacement of n building or a road. 

This is a conr:Jon cause of a slide. Soil creep, \>:h:i.oh is the slow rno-

tion of the upper strata with respect to the underlying area, ai'fects 

to same extent the stability of slopes. Oreep is generally influenced 

by moisture conditions. Tilted trees or fence posts are indicative of 

creep. Foundations in creep zones are subject to moverient. 



Erosion of soil is aasociated with both soil and rieteorologioal 

conditions. Long period• of rainfall increase surf'aoe run off, there-

by increasing the extent of soil eroaion. The velocity of water on 

steep slopes ltlll be high under such conditions. Erosion 1ependa upon 

soil partiole size and character. Although cohesive soils may not be 

subjeot to much erosion, in general, erosion increases with a deoraaee 

in particle size. Silts are the most erodable soil material. Ooarse 

grained soils are not generally eroded easily but are likely to work 

their way down slope either by gravity or due to the force ot moving 

water during precipitation. 

The effects of sliding and erosion are increased with an increase 

in the degree or slope. Slopes greater than 25 percent may be consider-

ed as dangerous for the location of residential unite. Buildings lo-

cated on •~ch elopes are orten damaged. A huge mass of material might 

slide down on a building from a region above it, causing extensive dam-

ages. Buildings located on bedrock ~dth potential slide etfeota ~dll 

tend to slide with the rook. The landscaping of the residential area 

is a.tf'eoted to a considerable degree by constant erosion and sliding 

action involving costly maintenance. The unstable soil conditions will 

affect the in+.egri ty of sewerage systems and water mains. Aooeas to 

residences is difficult in steep topography. Steep access roads are 

often subjected to erosion. Prohibitive expense may be required for 

the maintenance of such roads. therefore, for all of the above reasons, 

slopes ot greater than 25 percent are considered unsuitable for resi-

dential development. 



Hydrologio position greatly influences the suitability of an area 

for residential housing. tater is one of the most unfavorable elements 

bearing on the location of residential developments. As mentioned, the 

stability of slopes is influenced by the ariount of flow of water and 

the degree of erosion. Hydrologio effeots are o~ great oonoern in anaolL 

areas as foot slope positions. Alluvial deposits on stream bottaus are 

subjeot to intermittent flooding. The -water table in these positions 

is generally high and soroetirues at the surface, making the soil swamp7. 

Such conditions are deleterious to the health of the communit7. Timber 

used in the construction of residential structures is subject to warp-

ing; as a result, damage might occur to the structure. Alternate dry-

ing and t·!'Otting of expe.nai ve soils may add to this. The rnaaonr7 and 

other materials in foundations may deteriorate, losing 1ta supporting 

capacity. Structures built below grade in such areas are unsuitable 

for habitation. E':oavation during construction is difficult 8.J'ld ex-

pensive safety precautions may be necessary. Sews.Ge disposal poses a 

problem in area.a of high t:e.ter table. Haalth requirements generally 

will not pe:nnit the discharge of sewage into ground water. Oaining ac-

cess to residential areas is dif'ficul t when roads are under water or 

affected by it. Subgrade soil performance is influenced by the moisture 

content and the type of soil used. Subgrade support strength may be re-

duced on saturated claye7 soils. Great potential trouble :t'ram :f'rost 

heave exists when the ground Hater table is relatively close to the sur-

face e.nd just below the freezing zone. Ice lenses build up to a 



considerable magnitude if the soil is of a high capillary potential. 

Silts and very fine sands are susoeptible to frost action, which may 

cause considerable damuge to roads. This involves high maintenance 

costs. 

The depth to bedrock of soil also influences the location of resi-

dential housing areas. Bedrook near the surface, though favorable for 

shallow foundations, is unsuitable for sewage disposal systems. !Airing 

the placement of deep foundations or access roads, excavation in bed-

rock is difficult and expensive. Soils with good drainage character-

istics are good for individual sewage disposal systems. Bedrock at 

depths of greater than three feet is herein considered favorable i'ra:n 

the sewage disposal standpoint l'1hen this rook is permeable. Deeper 

bedrock depths must be sought i-:hen the rook is relatively impermeable. 

The performance of buildings in an area depends on foundation 

suitability. Suitability of soils is influenced by its bearing strength, 

compreesibili ty, and potential volume change with change in Wf'.ter con-

tent. The cost. of construction is reduced when high bearing strength 

allows for reduced footing size. The strongest foundation materinl is 

bedrock. However, the occurenoe or she.llow bedrock aff'eots the instal-

lation of ":ater and set'/8.ge disposal systems. The possibility of settle-

ment is reduced in low compressible soils. Oanpressible soils onuse 

unequal settlement under heterogeneous ooncitions. Olnyey soil nay be 

good as a supporting soil, but it has adverse effects on individunl 

set-JS.ge disposal systems. Olnyey materials swell due to the presence 



of moisture. The presence of e>:cees ~oisture causes loss of strength. 

Such soils present nmerous problems. Swell and shrinkage of a soil 

rnay cause erl.ensi ve damage to a. building. St1elling is nost prevalent 

in climates with a high rate of evaporation oanpared to rainfall. 

Shrinko.ge is prevalent in climates oonduoi ve to """'t a oils• The extent 

or shrinkage depends upon the initial h~ter content of the soil. 

Trees might aggravate the shrinkage eff'eots by ta.king moisture f'rom 

the soil• Soils ui th high pla.stioi ty indices are subject to large 

volume changes. The tJ&.ter souroe for swelling may be trOf!I irrigation 

projects, :faulty i-ro.ter and septic systems, or oa.pillaey rise f'rom the 

water table. Highly expansive clays should be avoided. Damage due to 

swelling may be more common than due to shrinkage o:!' soils. The hetero-

geneous nature of' a supporting soil and non-uni:f'orm loading may cause 

d1f~erential settler.ient of a structure. SUch differential settlement 

mo.y be detr.1.mental to a structure even though it is of small magnitude. 

Settlement may occur by shear failure and fluctuations or the ·water 

table. Settlement and subsidence cannot be ruled out in cavernous 

limestone regions, \·:hich are acted upon by z;round water. Excavations 

mo.de next to a structure mii:;ht tend to oause a building to slide with 

the earth material. A saturated fine sand mass tends to flow horizon-

tally, undermining the structure. Silts are susceptible to :f'rost ac-

tion, which causes damage to structures. Freezing temperatures in a 

soil, a close source of water, and :f'rost susceptible soils are the 

factors affecting frost damaee. 



The location of residential areas must take ~.nto account the sew-

ar,e disposal characteristics of the soil. An area r:ie.y be good from the 

foundation viewpoint, but it may not satisfy the sewage disposal re-

qui.rement. Adoption of a r.:iunicipal sewerage system may "lot be eoonani-

cally feasible. In suoh oases, individual se't'iage dieposo.l systems or 

sewage lagoons may be heat suited. The ef'f'ectivo ttmctioning of a. 

system depends upon the nature of the soil. Soil should possess good 

internal drainar,e. Soil drainage refers to the fre~~ency and duration 

of' the periods when the soil is 1'ree fran saturation or partial satura-

tion. Soils olassi:f'ied as very poorly drained, p~orly drained, and 

imperfectly drained are tmsuitnble for individual seliage disposal. 

?foderately well drained soil is favorable only if the permeability is 

hieh• other categories of soil classifications a.re favorable only 1~ 

the bedrock depth is great to n.llol·i for the seepo.r,e cf the sewage. Sew-

nge lagoons may be favorable near streams. The be de of the reservoir 

shc1J.ld be impervious to prevent loss of liquid through seepage. Low 

berms have to be provided with relatively impervious soil. These la-

goons :must be at some distance away from the residences and shculd be 

screened with ver,et.ation. The individual absorption field systee 

c~eates problems in regions of a high water table. Alluvial re!fions, 

fluvial soils n..~d sinkholes in limestone areas have poor hydrologic 

conditions. In steep slopes, the effluent may tend to seep out of 

the surface, flow on the slope, and collect at the foot slope position. 

This situation might tend to aff'ect the health of the community. The 

limiting slope for safe performance of an individual absorption field 

system ie oft.en taken as 25 peroent (Krebs and Hunter, 1961). 



Accessibility to buildings is an essential requirement in the de-

velopment of residential areas. Access roads are secondc.ry roads. 

The location of these roads is influenced by the nature bf the soil. 

Regions of shallow bedrock increase the cost involved for excavation. 

Silts are subjected to frost action and oause drunage to roads during 

frost beaw. In steep slopes, slide and erosion will a:f'feot. the road, 

pn.rticula.rly in do'W?lward dipping strata. Subgrades require good soil 

for support.. Subgra.des are affected by high water table. Olayey ma-

terial is not suitable as it is very poor in drainage charaoteristios. 

In such regions, roads a.re damaged due to S1'Jelling e.nc shrinkage of 

the soil. 

Knox Oounty Soils in Relation to Residential Housing 

The USDA Soil Survey Report of KnoT. Oounty turnishes 1n£ormation 

as to soil morpholog. The huoid and temperate climate of Knox Oounty, 

~dth long warm Sl.llllllers, and a. relativel;y high rainfall throughout the 

year, has ca.used intense leaching of the soil. Sinoe the soil is fro-

zen tor only short periods and only to shallot·: depths, the amount or 
weathering and tranalocntion of materials is intensified. Oonsequently, 

the soils developed trom the various pa.rent materials ha.Te many proper-

ties in common. These soils have been grouped into three cntegories, 

alluvial deposits, recent looa.1 fluvium, and ~~athered residual materi-

al• fron linestone, sandotone, and shale. 

Alluvial deposits are ~:ater transported materials formed on first 

bottoms of streams e.nd rivers. The deposits are very young soils with 



no properly defined horizons. The soil materiels have originated from 

limestone, sandstone, shale and rnionceous rocks. The soils are found 

in heterogeneous stratified layers on terraoea or aa flood plains with 

nearly level surfaces. The flood plains are usually subjected to in-

termittent flooding. But, in Knox Oounty, this flooding bas been re-

duced by the dams oonstruoted in the region. However, such areas ore 

not necessarily free f'rom floods. The intel'Dil drainage and SUl"faoe 

run-ott in theoe areas a.re generally slow. TM area occupied by e.llu-

viun is 10 percent of Knox Oounty. 

Soil materials deposited by gravity and ~;ater a.re fluvial depos-

its, tmioh nre generally found on foot slopes and along drainage val-

leye. The fluvia.l materials are derived cbietly f'rom l'leathered lime-

stone, sandstone, and aha.le. The terrain is generally undulating to 

rolling, but some soil materials are formed on the level surfaces in 

sinkholes in limestone valleys and cherty ridges. Beoause of the de-

pression of sinkhole regions due to caverns in limestone bedrock, ade-

quate drainage is a problem during precipitation. Such areas may be 

flooded during 118t seaaone. 'l'his is intensified if the permeability 

of the soil is poor. Pluvial materials are widely distributed in 

Knox Oounty, covering 14 percent of the county. 

Residual soils \':ith well-defined soil profiles have formed over 

limestone, sandstone, shnle, and interbedded shale and sandstone. 

The soils occupy 76 percent of Knox Oounty on uplands and hnve a wide 

range in cb.'1.l'aoteristios. About 20 percent of the region is on steep 

slope of more than 25 percent. Large areas are shallo~ to bedrock. 
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Soil me.terial on steep slopes over interbedded strnta, pe..rticulurly in 

regions of shale interbedded '·!ith sandstone or limestone, tend to be 

unstable. Failures of slopes in sueh areas are not uncommon. The 

soils in the residunl group a.re generally reco~zed by their red and 

yellow color. Those soils hcve good draina~'e cha.racteristica. 

'l'he Soil Survey Report of Kno:r. Oounty presents important charact-

eristics of each of the soils in tho county ~el~ted to agricu~tural 

purposes. Among the ne.ny oh~racteristics, soil profile, topographic 

position, and drainage and permeability conditions may be related to 

problems of residential housing. Dt-ainage and pemea.bili ty data allow 

one to study soil ~tlth rererenoe to individual field absorption sewage 

disposal systems. Five drainage classifications, very slow, slow, 

modiu:!!, rapid and very rapid; and seyen permeability categories, very 

slow, slow, moderately slow, moderate, moderetely rapid, rapid, and 

very rapid, a.re de.fined in reln.tion to bydrologio positions. As sug-

gested by the titles of the categories, very slow, slow, and moderately 

slow drainage ond pemee.bility conditions are un:f'avoro.ble :f'or individual 

:f':ield absorption systems. The other olassificutions may be favorable. 

Cb the basis of the soil oharaoteristics provided in the Knox 

Oounty Soil Survey Report of each soil type, it is possible to sub-

divide the thr!ee categories discussed above into units possessing sig-

nif'ioantly dif!'erent engineering oha.racteristice as follous: 

Alluvial deposits -

1. Alluvial soils on bottan lands. 

2. Cld alluvium on stream terraces. 



.Recent local fluviiuns -

1. Recent loaul :f'luvium in drainhea(:s nnd 

crainQge valleys. 

2. Fluviun on relc·.tivel:t high foot olopos 

below ridt:,-es. 

;5. Soila in einkholes in limeatone valleys 

nnd oherty ridges. 

k:eathered residual materials fran limestone, 

snndstono and shale -

1. Upland soils shallow to bee.rock. 

2. Upland soils deep to bed.rock. 

nnd Unclassified soils. 

The categorization in the above groups is based on the criteria 

that each group is recognisable bys 

1. Topographic position and field reconnaisse..na.. 

2. General morphology 0£ the land. 

5. SOI!le engineering characteristics and considerations 

related to residential housing. 

Alluvial soils S!!. bottcm lands. 

Alluvial soils on bottom l~..nds are those sons located on the 

nearly level surfaces along flood plain• normally associcted with re-

cent alluvial cleposits. These r.~aterials ure heteror;eneous materials 

varying in texture and properties. The bottom lands are subjected to 

intermittent flooding. Fresh alluvial deposits ma~r be anticipated 
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during such :floods. The water table in bottom lands nay be very high 

or o.t the su.rf'aoe in places. Soils of' thls croup ln Kno:-: Oounty are 

Huntington, Lindoitle, Melvin, Ronne, Staser, lm'!Jlen, Prader, Oonge.ree, 

and Ohernaola. we to the poor hydrologic position of' the area, these 

soils a.re unsuitable for residential locations • 

.Q!.2. alluviun sm. strewn terro.oes. 

Soils on stre~ terraoos o.re formed a few to r~any feet above the 

bottom lands. The deposits in Knox Oounty are old alluviun formed in 

three different terraces. Otmlberland, WB.ynesboro and Noliohuoky are 

on high stream terraces. These soils vury f':rOM silts to sandy clny. 

Permeability ranges from moderate to moderately rapid. Terre.in condi-

tions u.re undulntine; to hilly. Tyler and Etol<JB.h nre fonned on moderate-

ly hir;h strewn terraoes. Tyler is an alluvium fro~J shale, sandstone 

and liwcotone having olay subsoil. The terrain ia nearly level with 

very slow permeability. Etowah is strongly influenced by l~estone 

debris. Permeability is rnodera.te. The alluvial soils on low stream 

terraoes are Wolftever and Sequatchie. The compact silty olay subsoil 

of ;:olftever mul'.'.es the parmee.bility very slow. Sandy clay loam of 

Sequatchie is moderate to variable in permeability. All the soils 

in the group a.re i'avorable for residential locations except 'l'yl•r and 

t:ol:f'tever, whose slow permeability is unfavorable for the efficient 

functioning of the f'ield absorption type of Se\-.-a.ge disposal system. 

Reoent. local fluviw !!!, dra.inheads ~ drainage vnlle;ys. 

Recent loco.1 fluvium is f'ound in Knox Oounty in drainheads a.nd 

draina~e vo.lleys. Thie fluviuzn is mnterial deposited by era.vi ty or 



local wash or by erosion. The thickness of the material in some loca-

tions is as little as six inches. As the soils are in drainheads and 

drainage valleys, they are subjeotod to seasonably high water table 

o.nd seepage. Areas in natural drainage basins may be flooded i'or a 

considerable length of time. Future soil deposition should be antioi-

p~ted. Eriory, Greendale, Oamp, Ootaoo, Lea.dvnle, thitesburg, and Neu-

bert are the soils in this group. The pro:f'iles or these soils do not 

h.'lve normal development. The poor hydr~logic position of this group 

of soils makes them unsuitable for the location of residential housing. 

Fluvium .2!l relntivoll high !.22!, slopes below ridges. 

Old fluvitll!l is the alluvial and oolluvial materials deposited far 

enough in the past to allow soil profile development by pedologio pro-

cesses. Jefferson and Alcoa soils form this eroup in Knox Oounty. 

Their drainage condition is mediu:n and their permeabilitymoderntely 

slot1 to noderate. These properties and the topoe;rcphio poai ti on a.re 

fnvorable for the location of residential unit~. Hot;ever, shallow 

bedrock conditions in Jefferson soil makes it unsuitable tor such 

loo::i.tion. 

Soils !!!, sinkholes !!!, limestone valleye ~ cherty ridges. 

Sinkholes are depressions in linestone nreao foI'?!led due to a soil 

mass sinking in the cavernous regions associated genernlly ~~th lime-

stone areas. Tho reaction of limestone with underground ;-:at.er is the 

ca.use for the removal of !!laterial, f'orming caverns. Soils formed in 

sinkholes in Knox Oounty are Abernathy, Ooltewah mid Guthrie. The 

terrain is nenrly level d.th very poor surface run-off oharaoteristios. 



Internal drainage is also alow. Iltring t;et seasons, the nren may be 

wn.terlogeed :f'or long periods. A high water ta.ble is also canmon in 

t:et r.ionths. These poor hydroloV.o conditions make the soil e.reas tm-

suita.ble for the location of residential housing. 

Upland soils shallow !:.£ bedrock. 

The upland soils nre formed on limestone ridces and valleys, 

she.le hills anC. valleys, sandy ohaly ridges, anC. ss.ndy ridges• The 

rock formations n.re eenere.lly folded a.nd faulted. Armuohee, IBndridge, 

Montevallo, Muakinp, Bland, Colbert, Farra.gut., Sequoia, and Talbott 

n.re the soils grouped in this category. The soils hnve l~-ell defined 

horizons. Bedrock is met with at less than three reet :f'ran the sur-

fa.oe. Excavations in such regions for basement fotmdations is o:f'ten 

not econor.:iical. Also, instnllntion of' sewerage syst8t'ls and water mains 

are probleos in shallow bedrock regions. Ef'fioient. functioning of in-

dividual absorption f'ield oysteme for setro.ge disposul ia not possible. 

The oonstruction of access roads is expensive. Differential settle-

ment may occur when the foundation is pk.oed pc.rtially on rook. Henoe, 

the occurrence of shallow bedrock is a diso.dvo.ntuge even though 1 t is 

fnvornble :f'ron the standpoint of supporting strength. 

Uplnnd soils deep ~ bedrock. 

This zroup contains soils ~~th the bedrock position generally 

r;reater tha.n six feet :f'rom the surface. The disadvnnta.e;ea found in 

shallow-to-bedrock regions o.re overcome by the greater depth of soil. 

Dace.tur, Dewey, Bolton, Fullerton, Olarksville, nnd Tellico soils 

come tmder this group. They are found in upland regions of Knox 



47 

County "rlth undulo.ting to steep olope. Since the soils o.re zonal soils, 

they hnve ,;ell defined horizons. The subsoils of ull the soils except 

Tellico nre s-:lty clay. Tellico has sandy subsoil. Although the soils 

ure classed as clcy soils, tests conducted on ~cntur, Dewey, Fullerton, 

and Tellico indicate the soilo are not dangerous f'rorn the si-;ell char-

e.cteristios of their clayey subsoils. The swell index of the tested 

subsoils are within the non-critloa.l rani:;e. Basement location is no 

problCI!l in such regions. The permeability of the soils ranges i'ron 

moderate to moderntely slow. Deep to bedrock and favornblo permeabili-

ty for absorption field systems for se~'fl.ge disposal ma.Y.es this group 

of soils favorable for the locntion of residential housing. It must 

be realized, however, that a &'lall percentage of' Deuey, I:ecn.tur, and 

Tellico soils occurs on slopes of greater than 25 percent, which oay 

be unstable. 

Unolasoified soils. 

Gullied land, limestone rockland, stonyl!lJ'ld, and rno.de land of' 

Knox Oounty o.re not designated in the Knox Oounty Soil Survey i1eport 

~~th series type and names, but are indicated by their descriptive 

nar:es, as they h::ve little o.griculturnl value. These areas nre com-

posed of vurious soil asooointions ~~th variable oho.rncteristios that 

cnnnot be properly described in the a.hove categories. In viot,i of this 

and the absence of information to the contr~ry, it is safe to consider 

this group of soils as unsuitable for residential hotisine locutlons. 

Tho area covered by this group is about 11.6 percent of the total area 

of the county. 



The suit::".bility ratine oi' e2ch of the pedologic aoil types of 

Kno): County for reo:i. dentiiol locations is presented in Table 7. Ra.tings 

of 1) favorable, 2) conditional, nnd ;) unsuitable are r.dopted in thls 

ol~asi:f':l.cation according to criteria referred to above o.nd outlined 1n 

Table 8. 1 Favor~ble• refers to the soils suitability for foundations, 

functioning of individual absorption fielc se~~ge clsposal syste:ns, and 

locntion of access roads. A 1 condit:ona1 1 rating refers to the soils 

suitability for founcht:tons and access roads, but it'.:plies that the BUit-

nbility is lar:ely undetern;ined due to soil ch~racter or lack of de-

cisi ve infor..i:c.tion. This ratine does not preclude the occurrence of' 

soil aooeptnble or unaocepta.ble for absorption f'ield s~niage disposal, 

but in places the soil is gener~lly less c.ooeptnble than that rated as 

fuvorable. An •unsuitable' rating refers to :f'oundntions, access rends, 

anc the ef:'icient functioning of individual sewaze disposal syster:is, 

nnd is usually o.ssignetl due to topoeraphio, hydroloz.io, or eeologic 

conditions. 

Information contn.:!.ned in the Soil Survey '.leport end maps o.nd con-

siderations dioeussed above nre the bases for these ratings. The Soil 

Survey 1eport is prepc.red by the USDA largely i'or aer:.cu1 turo.l purpooes 

on the ha.sis of date. f'nrnished by soil scientists and field surveyors. 

Although the eh::raeterist5.cs of each soil type is for the use of o.cri-

o~·,lturists, they ure herein interpreted in terns of enzineering proper-

ties. Suoh interpretation might lecd to errora in rating. In soils 

of doubtful chc,ra.oter, the rating is bn.sed on test results. Errors 

ri::r;ht have been introduced in interpretation of Soil Survey Report, 
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TABLE 7 

Rnting of Soils of Knox Oounty, Tennessee, 
According to Suitnbility for Housing 

Relc:tive Suitnb~l:tty (2) 
Foundations for Secondary Dcclesti o Sewage 

Map Residential Roe.dt·:ay ni..sposal 
Soil Series Symbol {l} Buildings Sub grades Fields 

Alcoa Au 0 0 F 

Ab u u u 

Armuohee Ac u u u 
Ad u u u 

.~e u u u 

Bland Ba u u u 
Bb u u u 

Be u u u 
Bd u u u 
Be u u u 

Bolton Bf 0 0 0 

Bg F F 0 

Bh u u u 

Bk 0 0 0 

Bl F F 0 

an u u u 

Oamp On u u u 
0h0'\>:11Cla Ob u u u 

Olurksville Oo 0 0 0 
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TABLE 7 (cont*d) 

Relative Suitability (2) 
Foundations tor Secondary Doeestic Sewage 

Map Residential Roadway Dlsposal 
Soil Series SYJi!lbol (1) Buildings Subgraclee Fields 

Ole.rksvi lle Od F F F 

Oe u u u 
Cf' 0 0 0 

Og F F F 

Oh u u u 
Ok u u u 
01 u u u 
Gn u u u 

On u u u 

Ooni;aree Oo u u u 

Op u u u 

Or u u u 

Os u u u 
Our!!berla.nd ot 0 0 a 

Ou 0 0 0 

Ov 0 0 0 

Ow 0 0 0 

Ox 0 0 0 

Oy 0 0 0 

l)3ndridr;e o..nd LB u u u 
Litz 

Db u u u 
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TABLE 7 (aont•a) 

Relntive Suitability (2) 
Foundations for Secondary Dol>Jestio Sewage 

Map Residential RoadtJay Disposal 
Soil Series Symbol (1) Buildings Sub grades Fields 

Iandridge and Do u u u 
Litz 

Dd u u u 

D3.ndridge De u u u 
Df' u u u 

Dg u u u 

Decatur Ill F F a 
Ik F F 0 

Dl 0 0 0 

rm 0 0 0 

Ih 0 0 0 

Do 0 0 0 

Dp 0 0 0 

Dewey Dr F F 0 

Ds F F c 
Dt 0 0 0 

Du F F 0 

Dv u u u 

Dw F F 0 

Dx 0 0 0 

Dy" F F 0 

&Jory and Ea u u u 
Abernathy 

Emory Eb u u u 
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TABLE 7 (cont'd) 

~elative Suitability (2) 
Foundations for Secondary Domestic Se'l'.iage 

Map Residential Roadway ntspoaal 
Soil Series SYffibol (1) Buildings Subgra.des Fields 

Emory Eo u u u 

Etowah Ed F F ., 
Ee 0 0 c 
Ef F F F 

Eg F F F 

Eh 0 0 0 

Farragut Fa u u u 

Fb u u u 

Fo u u u 
Fullerton Fd c 0 0 

Fe F F 0 

Ff u u u 

Fg 0 0 0 

Fh F F 0 

Fi u u u 
Fj 0 0 0 

Fk F F 0 

Fl u u u 
Fm 0 0 0 

F'n F F c 

Fo JI' F 0 
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TABLE 7 (oont 1d) 

Relative Suitability {2) 
Foundations for Seoonde.ry Domestic Se\18.ge 

V.ap Residential Roadway Disposal 
Soil Series S;y;nbol (1) Buildings Sub grades Fields 

Fullerton Fp 0 0 0 

Fq F F 0 

Fr F F 0 

F's 0 0 0 

Ft. F F 0 

Fu F F 0 

Fv 0 0 0 

Fw F F 0 

Fx F F 0 

Fy 0 0 0 

Fz F F 0 

Greendale Ga u u u 

Gb u u u 

Go u u u 

Gd u u u 

Gullied land Ge u u u 
Gt' u u u 
Gg u u u 

Gh u u u 

Gk u u u 
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TABLE 7 (cont'd) 

Relative Suitability (2) 
Foundations for Seocndary Domest:i.o Sewage 

Mnp ;~es i denti al Joo.dwuy Disposal 
Soil Series Symbol {l) Buildings Sub grades Fields 

Guthrie Gl u u u 

Ho.mblen lit u u u 

Hb u u u 

Ii.mtingt.on Ho u u u 

Hd u u u 

Jefferson end Je. u u u 
1fontevullo 

Jb u u u 

Jo u u u 

Jof:rereon Jd u u u 

Lendva.le and La u u u 
Octa.co 

Lb u u u 

Leadvale and Lo u u u 
thlteeburg 

Ld u u u 
Limestone Le u u u 

Rockls.nd 
Lf' u u u 

Lindside Le u u u 

Ma.de Lnnd Mo. u u u 

Melvin Hb u u u 
Montevallo Mo u u u 

Mel u u u 
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TABLf~ 7 (cont 1 d) 

Relative Suitnbility (2) 
Foundations for Secondary Domestic Sei~-nee 

Hap 11esidential jfondway Disposal 
Soll Sorieo Symbol (1) Buildings Sub grades Fields 

~:ontevn.llo Me u u u 

M:f' u u u 
Mg u u u 

?:uskingum Mh u u u 
o.nd Lehew 

Mk u u u 

Ml u u u 
Mn u u u 

l ~uskingum. Un u t1 u 
Neubert lia u u u 

Nb u u u 
NoliclnloY-y Ne F F F 

Ooltel'ia.h en u u u 
l'r1:1.der Pa u u u 

Roane !10. u u u 

Sequa.tchie Se. F F F 

Sequoia-Bland Sb u u u 

Sc u u u 

Sd u u u 

Se u u u 
Sf u u u 
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T;'i.::JLE 7 (cent''-) 

Relative Suitability C2) 
Fo;_;n;:'ltions for Seccn<!:--.ry .i.lor:10 st.:. c SO\,"<l.ge 

Map Residential Roadway Dlsposal 
So:l.l Series S;a:;bol (1) Buildin;:;s Subr;raC.es Fields 

Se(}uoia :Jg u u u 

Sh u u u 
'3k u u u 

$1 u u u 
~ u u u 

Sn u u l1 

Staser So u u u 

Sp u u r• v 

Sr u u u 

st"11y L."?.nd Ss u u u 

St u u u 

Su u u u 

Tn.lbott Tn u i:; u 

Tb 0 0 u 
To u u u 
Td u u u 

Tellioo Tc u u u 

Tf 0 a F 

Tr.-
"' u u u 

Th 0 a 0 

Tk 0 ,., ,.. 
\J v 
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'l'ABL..;:; 7 ( oont • r1) 

Rela.tivo Suitability (2) 
Foundctions f'or Seocndn.ry Dorneetie Sei:ego 

Map Residential Roadway 
:foil Series S;ypbol {l) Mldinzs Subz.rades 

Tellico Tl u u 

Trn 0 a 
'l'n 0 0 

To u u 

Tyler Tp 0 0 

Waynesboro ih 0 0 

h'b 0 "" v 

~::c 0 c 
l.'d 0 (] 

:Jol :f'tever We F F 

krf' F F 

(1) Froo the Soil Survey Report and Mnpa of Knox Oounty, 
Termessee, USDA, 1955· 

' (2) F - Favorable; 0 - Oonditionnl; and U - Unrruit~ble • . ~ 

Disposal 
Fi.S.dLi 

u 

0 

F 

u 

u 

0 

0 

0 

c 
u 

u 



TABLE 8 

Oriteria for Suitability Rating of Soils of Knox Oounty, Tennessee, 
for Residential HoWJing 

Criteria. 

Hydrologic 
Position 

Perrneabili ty 

Bedrock 
Depth 

Slope 

Foundations 
F O U 

High 
water 
table 
and 
inter-
mittent 
floe d-
ing 

Access Roads 
F 0 U 

High 
water 
table 
and 
inter-
rii t tent 
f'lootl-
ing 

Individual Absorption 
Field 

Sewage Dlsposal System 
F 0 U 

>;' 

Mod. 
slow 

High 
water 
table 
ond 
inter-
rni t tent 
flood-
ing 

Slow 

F - F'nvor~ble; 0 - Oonditional; a.n<l U - Unsuitable. 



whioh contains info~ation on soils only to a depth of 5 to 6 feet 

f'rom the surfaoe. Also, such Reports and Maps may not be accurate in 

every detail, although all prec:;i.utions hnve been taken by the field 

investigators. 

Frost action and its ef:f'eots on the locution of residential houses 

nre not considered in this study, as Knox Oounty soil is seldan frozen 

to n depth of more than two inohos fran the surf'aoe and rarely remains 

frozen for more than a few hours (USDA, 1955)• 

'l'he rating provided in this study- is meant to assist in the pre-

liminary planning and investigo.tion of residential housing loontions 

prior to detailed investigation of field and soil conditions at the 

proposed sites. Also, it is hoped that it will allow engineers to use 

n:ore efficiently the published Soil Sur.vey Reports and Maps of Knox 

Oounty, Tennessee, areas and help in the preparation of' engineering 

soil maps for the area. Further, it is hoped that this demonstration 

of the npplicntion of Soil Survey information to engineering use ~dll 

estnblish some guide lines for :f\lture work of this nuture. 
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The Soil Survey Reports and Mapa published by the USDA for ngri-

cultural purposes furnish information that can be used for engineer-

ing purposes. Tho Soil Survey Report and Maps of Knox Oounty, Tennes-

see, are interpreted in this study in terms of engineering for the lo-

cation of residential housing in Kno:~ Oounty. Based on tho published 

information available, field investigations ~re oonduoted with tho 

aid of ene:tnoers nnd soil scientists. Soil samples h~re obtained and 

tested in the laboratory for particle size distribution, liquid limit 

and plnstio limit, and potential volume oha.nge properties. 

On the busia or charo..cteristioa described in the Kno:t Oounty Soil 

Survey Report for each soil type, the soils nre divided into eight 

groups possessing significantly different engineering characteristioa. 

The criteria for grouping are that each group is reoognizable by its 

topographic position and by field reconne.isaance and thc.t the general 

morphology and certain engineering charactoristios and coneiderntions 

rel~tetl to residential housing differ among groups. 

The in.formation relating to the hydrologic, topographic and geo-

lo.::;ic positions, depth to bed rook, and drainnr;o and permeability 

chn.racterietios a.a defined by the Soil Survey Report and thn.t gathered 

by field inveatigations and laboratory test results e.re used in the 

interpretation of the suitability of the various soils for the loca-

tion of residential housing. Out of eight general groups recognized 

for the Knox Oounty soils, alluvial soils in first bottcrn positions, 



recent local :f.'luv.:.um in drainhea0.s ,·.r.~i drs.inat;e v::::.lleys, unt: aoilo in 

s5.nkholee 'lre cons:ttlered a.o u.nf'uitable fer reaidont:'..nl housing bccL~use 

of their poor hydrolooc pooi ti on. :1o:~ls shallo,· to bedroc}: untl un-

cl::rns:.:'ied ooils t~ro alno ccnsli:!.cre<l 2s un3u:t~·1lle ,:t~e to their poor 

~~eolor.ie and topot;:r&.phic positions. The ron;:.dninr; r;roups, fl uviw on 

:relc.t!. vely h:'. .. ch foot slopes belo;: ridzes, ol<l e.lluv-llll!l on strenm ter-

r~cos, and scils deep to bedrock are oonoidered ~s generally fcvor~ble. 

Ho•:<ever, 1'.. sm~ll portion or the aoiltJ in these f'o.vorn.ble ero'-:<ps, <.:ue 

to poor permeability, steep slope, dr~'.i.n.'-t;e character, or shallo·~.ness, 

~·,re l..111Suit.cble for reoidentin.1 housing loc~tions. Theoe suitability 

r'.'ltinzs of "fn.vor~1ble 1 , "condition::i.l", a."ld. 1u."lsuita:.ile 11 nre rnud.e dth 

re:ference to fcumk.ticns t aocess roc<ls, anG. indi vi.iu:;;.1 absorption 

field !le\·.r..r.;c c~.s?cs.'.ll systems. Froot net.ion is not tc.ken into oon-

s~<ler~tion 2s it is not a problem in Knox County. 

The r:1tings ;rrovided in this atudy "nnble the plnnn:i.ng anC. pre-

liminary location of residentin.l housing s.reas ::irior to detailed in-

veatio1tionn in the field of soil ccnc!itions at speci:!'lc sites. It 

is hopod thut this n.pplica.tion of soil survey infor;:·,.:-~ticn tc engineer-

inr: use 'l'tllJ. establish some r;uidellnes for i'uture t;ork of this nature. 
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TmGINEERUlG OLASSIF'ICii.TICli OF PEDCLOGIO SOIL GROOPS 
IN KNOX OOUNTt, TI!."NNESSEE, FOR RESI!ENTIAL. HOOSING 

Abstract 

The proper location of residential housing oi tee 1rithin large areas 

requires preliminary investigations of soil con~itions. It is possible 

to process for engineering purposes the information contained in geo-

logic n.nd pedologio r.iups and reports. In this MJ..y, ndverse site oondi .. 

tions, such as flooding, frost action, expansion and shrinkage of soils, 

which are currently ca.using '.·r.idespread failures in residential develop-

nents, misht often be avoided. 

Thia study is concerned \~th the r~ting of the soils in Knox Ooun-

ty, Tennessee, QS to their suitnbility tor residential loontions based 

on information contained in a Soil Survey Report of ¥.nox County, t'ield 

investicntions, and laboratory testing. For this, the soils of Knox 

Oounty nre grouped into eight t_-:roups; namely, reoent alluvial soils, 

old alluvial soils, recent locnl fluvinl so~ls, old local fluvinl soils, 

soils in sirJ:holes, sc:.ls shallow to bedroc!~, soila deep to bedrock, 

nnd unclassified soils. Each cf these r;rou?s possesoes che.recteristio 

en[;ineering fe~tures. The poor hydrolo~io ~osition of nlluvinl soils, 

recent looa.J fluv:!.un, an<.! soils in sinkholes renders theri tm~u.~_table 

i'or residentiul housinz. In e.dC.i tion, the odls sh..'lllow to bedrock 

OJ~Q the unclass~:ricd oollo c.re consi~ered ns ~ein: of limited suitabi-

Hty. Othel" crr::;1r1s nre cenert>.lly f:worable for the loo'.".:tion of resi-

dentinl housinr;. En.oh of the soils :i.n en.oh o-:' ~he "'l°(~uns is rated as 
i._t -~ 



individual absorption field sewage disposal systems. This rating is 

bused on soil properties and test results. Suitability ratings of 

•ravorable1 , 1 conditionnl1 , und 1unsuitable 1 are ~<lopted for rating 

the Knoj; Oounty soils, but the pedologio nunes n.n<l mn:p symbols nre 

retained for the identification of en.oh soil unit. This enables the 

en~neer to interpret the Soil Survey Reports and Maps for engineer-

inr purposes, to looate engineering soil boundaries i'roo those on 

pedolor,ic nnps, n.nd to prepare engineerine soil maps. 
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