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Attn: Mr. Clayton Farmer, Project'Arehitect:i

" Re: Geetechn1cal ‘Exploration .
Academic, Health & Physical
Education Center’ :
. Northern Kentucky Untver51ty
' H1gh1and He1ghts Kentucky
Gent]emeh' ‘
Presented herein is our report of the geotechn1cal expiorat1on
made at the site of the proposed Acaaem1c, Heaith & Phys1ca1
Educat1on Center to be ]ocated on the grounds of the Northern
Kentucky Un1vers1ty H1gh]and Helghts, Kentucky This work was
requested through EdwardVJ. Beiting, Jr., PSC,‘Architects for
the project. OQur estimate of work was outlined on our proposal-
agreement dated July 6, 1979. The work was authorized by letter
dated January 15, 1980 from Mr. Clayton N. Farmer, Division of

Engineering, Commonwealth of Kentucky. Authorization for

additional work to complete the-project because of surface and

Poge |
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.and subsurface conditions was. authorized by Mr. Clayton Farmer
in a verbal conversation with our Mr. J. Dale Proffitt on
Febraary 14 1980.

SCOPE

_The purpose of th1s expiorat1on was to determ1ne the generaT

"subsurface prof1]e at the ]ocat1on of the proposed Academic,'
~Hea]th & Phys1ca] Educat1on Center 'From our englneer1ng review.
ef the Subsurface cond1t1ons, we were charged w1th\¢he respon-

"ns1b111ty of mak1ng spec1f1c recommendat1ons for Foundat1on

,de51gn and s1terdeve10pment.

 PROJECT CHARACTERISTICS - -

It is.our understand”thatrfhe propuSed Academic, HeaTth &
:Phys1ca1 EdJcat1on Center w111 be 1ocated 1mmed1ate1y west

- of the ex1st1ng Ragents Hal} in accordance w1th the f]oor p]ans
prepared by Edward J. Be1t1ng, Jr., PSC, Archltects and
Associated Engineers. The Center will be comprised of four

. areas extend1ng westwardly approxwmate]y 423 feet from Regents
Ha11 and extending approximately 240 feet in a north- south

. direction. That building area immediately adjacent to Regents
- Hall will be the proposed boiler room and receiving area,

part of Unit A. fhis area will be two-stories dn height con-

sisting of concrete columns and beams .-and concrete pan floor -
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and roof systems. - The Tocker erea‘td fne_immed?ate'west (northi-
central porﬁiQnAOf fhe Center) w111 be the. remainderlof Unit A.
This seetion-wi]1-be three- storles in he1ght and w1]] also have
constructlon w1th concrete coiumns and beams and concrete pan
upper fToor and roef systems, The south centra1 port1on of ,

the bu11d1ng, Unit B, W1]i enc1ose a poo] and “the racquetba]]

courts, This area will be a one- story ‘steel- frame haVIng a 28

' 'feot roof he1ght : Roof trusses w111 span 1n a north south

directdon; The poo]‘w111frange from approx1mate1y'4 to 13

’Feet in depth ue1on Finished f100r-ievei The fourth bu11d1ng

area will ba the main act1v1ty area, Un1t C Th1s bu1%d1ng area

will also be a stee]-;rame, one- story in he1ght Long span o

-roof trusses w111 Span the short d1mens1on, east west -

The details as to the bui]dﬁng'dimensions;'1nterior waT]s and -

column Jocations are inddcated by the preliminary first floor

plans prepared by Edward J. Beiting, Jr;,'PSC The éntire
Center will have a fIrst floor concrete s]ab -on- grade at E]
850.0 The exterior racade.of the entire Center will consist

of pre-cast concrete panels.

At the piresent time only preliminary Toading information is
available. We understand that the heaviest building area

will be the three-story A unit area where maximum column loads

-3-
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'-wijj be 620-kips per'ooIUmo; The adjdoeot'bof]er room and. -
rece?rind'ﬁjoestory area will havelmaximum co]umn_ioads_ofn

1400 to 500 Kips per coTUmnr ‘The steel-frame sections, Units
' B and C, w111 have maxxmum co]umn Toads of 150 to 200 k1ps

per coTumn

Exterior grades fo-the‘south'of the Cehter wil]lvary from ET.

. 863 to'ET},SGﬁf rGredes'along the .west wall line of-thermain

_factivities'area,'Unft C, w%?]irange‘from‘EJ 866-to'the‘south-
td‘ET"BSD to the north‘ The south east and west wa]]s of.-
'the Center will therefore be des1gned as. reta1n1ng wa]?s
Proposed 7rades - along the north-51de of the Center will be
:near E]'-BSGJ lhe Presently depressed area a]ong Simon Kentan
Drive will ‘be raased With S1mon Kenton Dr1ve re- routed Jjust
west of the-proposed ma1n act1v1ty area. A serv1ce drwn

will para11e1 the north wall of the Center prov1d1ng access

:'to the Toading dock‘and receiving area.

_CONCLUSTONS AND. RECOMMENDATIONS

Based upon the proposed construction as out11ned by the
Project Characteristics of th1s report an engineering
raconnaissance of the site, the results of the test borings
and laboratory tests, a-visua] examination of the samples,

and our experience as Civil (Geotechnical) Engineers in the

-4-
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Northern Kentucky --Greater Cincinnafi Area, we haﬁe rééched

~the following conclus1ons and prov1de the f0110w1ng recommen~

dations.

'If?any,significaht changes are madé'ﬁn the proposed‘buiiding'
1des1gn or 1ocat1on,‘we recommend that our f1rm be not1f1ed

accord1ng]y in order that we may review such changes 1n 1ight

of this report prior to the 1ett1ng of the contrgct-dopuments.

‘].  If éhy cdnditionS'are-ehéoﬁnﬁéred‘during cOnst;uction
wh1ch substant1a11y vary from the facts of this report
we recommend that our off1ce be contacted 1mmed1ate]y
-in order that we may examine such f1er cond1t10ns and

make the approprlate recommendatlons

2. The genéra1 subsurface pfofi]e af the Jdﬁatidn of'fhér
proposed Center vafies consjderab?y frdm locaticgn to
Tocation; There have beeh'substahtiaI'man-maderchanges
in the topography of the site. The 1963 Northern
Kentuqky Area Planning Commission Topoegraphy Map indicates
a drainage swale through the central portion of the |
proposed Center. This swale has been filled along
with the slopes adjacent to Regents Hall and in the

northern portion of parking lot 6. In Tight of these

-5-



00181

conditfons, the'genera} éubSQEface profile at'the-sfté-
cﬁnsists of clayey fi]l'unaer]ain by'relatfvelyistiff
glacial énd_residual clays, and then fhe"bedrock for-
7'ﬁé£ion5 a system of shale andithjnly'beddéd ]imgstohe;
! Through thé 1owef pértién cf the buried dfainégérsma]é

thefe is a thick dépqsit of sediment.

5Groun&‘watef Was éncbuntered atrthis site Qifhﬁh the
?xﬁstfng‘ff1], the Tow.dehsity éediméht_and'aszseepage- -
through the.bédfoﬁk. Extavations deep iﬁtp therbrofi]e
and‘driijed-shafts can exbect some grouﬁd.watér seepage.
The ﬁontractdr_and syb—cbntraétors should beiappriasé&

of this condition. 'Ufiiitj‘excavations.can'ﬁé cut from
Tower éievétioﬁs ﬁpWard allowing the pipe or'ﬁomp1eted
excavation to drain off abcumu1étéd'g;ound water. |
'ﬁiscussion of gro@nd Qater in drilled shafts is out]inéd

by Item‘s.

We fecommend that the two and three-story sections of
the ﬁroposed Unit A be supported on a system of drilled
shafts and graderbeéms,'the drilled shafts socketed a
minimum of 2.0 feet into the parent bedrock, the gray
(unweathered) shale and thinly Eedded 1ime$tone,

propurtioning the shafts for a maximum net bearing

-6-.
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:pressure of 80 kjps_per squere foot, -full dead and full

live Toad. The bedaring shale sthid-have{a moistufe

content ]ess'than 8 perCent.

ATT shafts should be drilled p?umb and stra1ght (w1thout -
: be]11ng) obta1n1ng a re1at1ve]y Tevel bear1ng surface
.A]I shafts should be free of 1oose and wet mater1a1s

'pr1or to p]ac1ng concrete.

If the dri]]fng of shafts terhinates‘on e Timestone

Tayer, we recommend that the ]1mestone 1ayer be penetrated
to expose the sha?e port1on of the bedrock un]ess it'
can be shown from prooe “holes or from v1suaT exam1nat1on
of bottoms of surround1ng shafts to the Judgement of the
Geotechn1ca]-£ng1neer that there is no softening of

the shale beneath the ]imestonerlayers.

We recommend that a un?t pr1ce be 1nc1uded in the

contract documents for drilling a 4 inch dlameter probe

~hole to a depth equaT to twice the d1ameter of the

shaft in the bottoms of any shafts selected by the'
Geotechnica1 Engineer or his representative. The
purpose of the probe holes is to determine the quality
of the shale below the visually examined bearing level.

The unit price for the exploratory holes should be

gl
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lump sum per hole with an eSﬁimated 10 to 20 percent
of the shafts probed.: The contract documents should
also provide fbr a probe rod .8 feet in Tehgth=With

a po1nted 2—1nch L~ shaped end for checktng the probe-

- ho]es

The_resu1ts of-the test'borings'indieate some groend
V.iwater seepage should beeanticipated,%n ¢r§1]ed shafts,
'_pErtTce1ar]y withih;thefbedfock formatien; Whefe '

grodnqiwéterrseeeage-occurs, ﬁhe shafts should be
c1eaned;.examined,ahd'cohcrete placed as eeon as .
possible in ordeflto prevent water from aceumeIating

and from saturating the bearing.surfade;

.7. Soft pockets of fi11 and sediment were observed 1n

severa1 of the test borings. - AIthough, in generaJ,

the clayey subso1]s w11] malntain'open shafts,_some

' ,loca1128d cav1ng, constr1ct1ng or excess1ve seepage

may occur, ‘warrent casing. Ca51ng may also be needed
for protection of personel in examining probe holes.
We recommend that an item be included in the contract
- documents for casing any shaft as directed by the
Project Geotechnical Engineer. Payment should be on

a per cased sheft basis.

~8-



10.

11.

12.

00184

We recommend that the;driiiing of shafts be witnessed
by a Geotethhical Engineer from our office or his |
fepfesentativertq rgpdrt that the_projéct_specificatiqns

are met,

We recommend thatrthe dri]]ing'cbntract-bé based upon
~a lump sum cost for drilling of shafts using the total

‘accumulated footage estimated from -the test boring .

data. The contract should also include ‘add and deduct

items for drilling over or under the tota] estimated

footage, the items being on a per foot 0f'shaff basis

with two price schedules. The first price'schedu}e
should be for drilling thréugh'the fill, overburden
clays and the two weathered zones of bedrock. The

second schedule should be for'dri11ing‘the-2 foot

. .socket'into the parent bedrock, the gray shale and

thin1y bedded limestone.

Test borings 12, 13, and 15 indicate that the clayey

£i11 in the boiler room and the receiving area of

. Unit A is clean and stiff. It is our opinion that

-the fill is adequate to support the proposed floor

concrete s]ab—oh-grade.' It is our epinion that partition

walls can also be supported on the slab, however, the

-9-
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rbear1ng pr955ure should not exceed ZOOO pounds per square -

foot, fu11 dead and full }1ve 10ad Control Jo1nts

should be provided where the partition wa1]s,abutt any

walls suppprted'by the structura] frame.

The clayey fill and sediment encountered in the locker

-area, the threefStpry sectiop of Unit A, contains Jow

',density'streta wpich'are compressible, "It is our opinioh'j

that the bear1ng capac1ty of the ex1st1ng f1]] 15 Tow

1=and that fToor s]abs and’ part1t10ns supported on the

fill would be subgectto s1gn1f1cant differential sett]ement.
For th1s reason, we recommend one of two alternatives '
be’ accompITShed. The flrst alternative is to undercut

all ex1st1ng f111 and 1ow dens1ty und1sturbed so1]s and

: replace them ‘Wwith new compacted f]]] " The undercutting

shou]d be accomp]ushed within the three story area plus

10 feet all around. The floor slab and part1t10n walls

can then*be supported on gréde' An a]]owab]e bearing

capac1ty of 4000 pounds per square Tfoot can be utilized

for ‘the compacted £i11. The second alternative is to

construct the floor slab as a structural slab supported

by the deep foundation system and Tocate the interior

‘partition walls on the structural slab.

Because of the existing pool and numerous walls of

- -10-
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the racquetball courts, we recommend that the existing -

CFi1T of Uoit'Bbbe dﬁdercut and replaced with new compacted

ffii Frnm within the Unit B Timits -plus 5 feet around

p!us -a sTone of 2 hor1zonta1 to 1 vert1ca1 to f1rm

'und1sturbed 50115 , The south and east foundat1on wa!]s"'
| can be de51gned as reta1n1ng waTTs supported on spread
:footqngs on the compacted fill, proportioning the wall
'footings for a maximum net bear1ng pressure of 4000
7pounds per square foot, fuIT dead and Full. Tive Ioad

The stee] frame co]umns can be supported on top of the -

wall ut1]1z1ng the. re1ﬂforced concrete wa]] to d1str1bute
the Toad a]ong the ]ength of the wa]] : The poo1 and -

interior part1t10n wa11s can then be supported on un-

'd1sturbed soils or new compacted f111 proport1on1ng

those Foundat1ons a]so for a max1mum net bearing pressure

of 4000 pounds per square foot, full dead and full 1ive

Toad. We recommend that the west wall of Unit B be
supported by drilied shafts and grade peoms as outlined
in item 4, A control joint.shoold be provided-at the
southwast corner of Unit B.  The Unit B floor slab can

be constructed as a concrete slab-on-grade.

He recommend that the south wall of the main_aotivity

area (Unit C), the 25 foot east wall return, and the

“11-
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“southern 200 feet of the west waI] be supported on spread
foot1ngs on the weathered zone (o11ve brown moist soft '
'weathered sha?e and th1n1y bedded Tamestone) or unweathered
zone (gray mo1st soft to moderate]y tough sha]e and thlnly
bedded 11mestone) of bedrock, proport1on1ng the foot1ngs

.. for a maximum net bearing pressure ef?? ,000 Pounds_per;l
'Vsquare foot, full dead and full. live load. The columns
can be-supportedron_top-of the foondat}on_refaining wa]]r
- The weight—trainino room,bartftion'weli at the soufhﬂesf
corner ean a]So be supported'on strfp footings es discussed
above. The norfhernmoSt oortion'of the west-wall mey
requ1re stepp1ng down 1n order to ma1nta1n the recommended
bear1ng mater1a1. The northern 40 feet of the west wall
.11ne, the north wa]1 11ne, the rema1nder of ‘the east wall
11ne and therpart1t1on-walls at the northwest and north-
east corners of Unit C should all be supported on dri11ed
snafts proportioned as discussed by Iteml4 of this report.
tontrolljoints should be provided-at walls of adjacent
foundation schemes. It is our opinion that the existing
fill end undisturbed profile of Unit C are satisfactory
for the support of the main activity area floor slab-on-
grade. We recohmend that the floor sfab, however,:not

- be tied to the foundations, but be designed as a floating

slab. .
~12=
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We recommend that foot1ng excavat1ons be cut to un1form '
lines and grades placing concrete d1rect}y aga1nst the

5071l w1thout form1ng ' Wherever foot1ngs are supported

. at bu11d1ng or. p001 excavation 1eve1 _the foot1ngs shou?d'

tbe formed to ma1nta1n un1form d1mens1ons

whepeVer moderately plastic to p]astic clays or shé]és.,

'are exposed in the bottom of footang excavat1ons, we-

recommend that congcrete be p?aced as soon as pOSSTb]e

in order to ma1nta1n thesersotls and sha]esrat thelr

'naturaT”moisture'content. If a saturated or-crusted -

~surface deve1ops subsequent to excavat1ng, the surface -

should be resk1mmed 1mmed1ate}y pr1or to p?ac1ng steel

and concrete.

Footing excavations into the undisturbed bedrock should

‘expose sha1éy-matepia1 at bearing level. If ]jmestoné

slabs are encountered at bearing level, we recommend that

the limestone be penetrated to the underlying shale.

All foundations around the perimeter of the proposed

building should bé supported at a sufficient depth

for protection from frost, accepted as 30 inches below

exterior grades in the Northern Kentucky - Greater

C1nc1nnat1 Area.

-13--
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We recommend that a11 foot1ng excavations be examined

.by a Geotechn1ca1 Eng?neer from our office or his

representatlve prjorrto placing ooncrete in-order to

~assure you that the beering'soi1s andrsurfaceseare

‘consistent with the recommendétions,out1ﬁned'hereini;‘

We reCOmmend that a footing'drafn system'be installed -

behind a]] f0undat1on and reta1n1ng wa11s extend1ng

above 2 feet above f1oor 11ne and at the 1oad1ng dock

0ut]1ned on P1ate I enc]osed herew1th are our recommen—

dations for footing dra1n 1nsta]]at1on and backf1111ng

_cr1ter1a. A posat1ve d1scharge out]et shou]d be-

~provided into a storm sewer'system.

It is our op1n1on that foundat1on wa]is and retaan1ng

-wa]]s backf11]ed 1n ‘accordance w1th Item 21 can be

des1gned to resist an equivalent fluid weight of 40

pounds per cubic foot plus any sdroharge.

We recommend that all earthwork at this Site be
acéomp?ished under cohtrolTed conditions. We recommend
that any earthwork accomplished in Unit A and that
work accomplished in Unit B be undertaken in stages

so as to minimize handling of the soils. For example,

‘the northernmost portjon'of the building to be undercut

-14-
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can have the fill excavated and pTaced dlrect1y as

Vtompacted f1f1 in the. present]y depressed area north

of the proposed Academ1c, Health & Phys1ca1-Educat10n
Center After'thet area has been undercut,'excavated'

50115 from an . undercut area in the southern port1on of

. the building can be piaced dlrectly as compacted f1jl
i that area to the north. -OnCerthe southern area
has been undercut, the proposed cut3id*the main}actEV1ty_"

‘area and-boiier room and receiving area can be used for =

borrow in f11]1ng the southern undercut area. _The
o]umes of soil handled in the staged process should

be coordinated accordingly.

During undercutting, aoy clean c]ayey soils Should be”

placed dfrectly as new‘compacted‘f111 | Ex1st1ng cIayey

FiTl conta1n1ng concentrat1ons of topsoil or organ1c

- matter, ex1st1ng topso11 and sed1ment should be wasted

The test bor1ngs 1nd1cate that the ma30r1ty of the

clayey fill is acceptab]e for re-use as compacted fill.

Fhe undercutting shouid be accomp1ished'to expose firm
undisturbed:soi1s. Upon completion, the exposed surface
should be proofrolled with a heavy piece of on-site

eduipment under the review of a Geotechnical Engineer

-15-
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from our office or his representative -Should proof*

. roTT1ng 1nd1cate TOcaJTZed soft or y1e]d1ng areas, they -
__should be further undercut The surface of the proposed
fill. area shou]d then be compacted to at- Ieast 95 per-

'cent of max1mum dens1ty as determ1ned by the standard

Proctor mo1sture dens1ty test ASTM:D698.

We'recommepd.that-a1]'fi]1 p]aced'as pert‘of this -

'_deve]opment ‘be accomp]1shed w1th approved 50113 placed

in un1form ]eve] layers, 6 to 8 inches 1n thickness

and compacted near optimum m01$ture content w1th an

approprlate type of compact1on equ1pment, such as a

' sheepsfoot rol]er for clayey soils. F111 placed

w1th1n the proposed bu1Td1ng areas shou]d be compacted

to at 1east 98 percent of ‘maximum density as determlned

, by ‘the standard Proctor mo1sture dens1ty test, ASTM

0698r F11i placed beyond proposed bu1]d1ng 17m1ts

should be compacted under a spec1f1cat1on of 95 percent

of maximum dens1ty, ASTM D698.

We recommend that the top 6 inches of subgrade in all
proposed building areas and in a]ﬁ proposed pavement

areas be compacted to at least 100 percent of maximum
density, ASTM D698, 1mmed1ate1y prior to pTaCTng the |

floor siab or pavement.

-16-
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Laboraterj tests on eemples of clayey fill indicate
that the fill has moisture contents-scatteredrthrough
rthe twenties - The undisturbed cTayey soils*simt]ar]y
have mo1sture contents in the twent1es . We anticipate.f
that in order to re- use these- so:is as compacted f111

Vsome aerat1ng and drytng w11] be requ1red in order to

”.‘reduce the1r mo1sture content to near optimum moisture

content in order that the recommended degree of com-
-ipact1on can be more exped1t1ou51y obtained. we
-‘recommend that cut and fill areas as Targe as posssze
be worked in order to expose as much soil as. poss1b1e

. to. the sun and w1nd to promote dry1ng The weathered
and - htghiy weathered shaTes have natural m01sture
contents nearer optimum and will requtre a lesser
amount of’ dry1ng time. The parent shale has naturaf
moisture contents genera1]y less than 10 percent and it
may be necessary to add water to ‘these 50115 to assist
the compact1ng process. Mixing of the drier and wetter
soils by cutting across the profile nil1 minimize the

effects of moisture differences.

It is our opinion that limestone floaters and slabs
can be incorporated into the compacted fil] provided

they do not nest or retard compaction. If in the

-17-
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opinion of the Gebtechnica? Engineer the amount of
limestone becomes ‘excessive, measures wiil have to be
taken by the contractor to break up the slabs or better

disperse them through the f1]1 area. 'In addition, -

 _1ahger 1imestone slabs shouid bé’reétricte&fffdm'thE"

fitl area as such siabs will retard advanCIng dr1]]ed

_shafts for foundat1on 1nsta11at1on

‘We recommend that the cOhfract documents include items

for undércutting and repTaCing with coﬁpacted f111 0n'

~a per cubic yafd of in—p?acé'compécted fiil-basis.

'we-recomménd_fhét,fie1d,den31ty testé be run continuous]y

during the‘fi1]ing operafion by engineering technicians .
from our firm to assuhé you that the tbmpactidn'spécifications

outlined herein are'proﬁef]y implemented.

Experience has shown'thét'the two-weathered zones of
bedrock can reddﬁ]y be excavated with conventional
track-mounted equipment. The parent bedrock, the gray
shale and thinly bedded limestone, can also be excavated
with track-mounted equiﬁment, but requires more time and
more effort. Tﬁe difficu]ty-is increased when confined

to narrow trench excavations.
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As part of construct1on of the Academic, Hea]th &

iPhys1ca7 tducation Center, we recommend that the

‘ex1st1ng storm sewers w1th1n the proposed bu11d1ng

area be abandoned and sea1ed unless they are removed-'

'as part of the earthwork The1r_f}ow shou]d-be

rerouted

e recoomendrthat.ail foundotior,'seWer end utility
“excavations at this CTte be backf1]]ed w1th approved

7-on s1te c]ayey soils or approved borrow piaced in
uniform Jevel ?ayers? 6 to 8 Tnches tn thickness,

'_and compactaod with'an'appropriéte type of compaction

equipmeot; near-optimum moisture content, to at least

95 percent of maximum dens1ty, ASTM D698 Under no

cond1t1ons shou]d any backf1]] be flushed to obtatn

cowpact1on.

‘We recommend that new fil}l s]opes at this site be

constructed not steeper than 2.5 horizontal to 1
vertical. Shallower slopes shou]d be used for easier
maintenance. Cut slopes torough undisturbed soils
should be graded no steeper than 2 horizontal to 1
vertical. Reorading existing slopes contaﬁning fill

should be to no steeper than 3 horizontal to 1 vertical.
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During eonstruction good surface drafnage shoold be

maintained. Pond1ng of surface water in f1}1 and

' foundat1on areas shou]d be proh1b1ted Fo}1ow1ng

‘the compiet1on of the bu11d1ng grades around the

structure shou?d be set so as to d1rect surface water

away from the bu7]d1ng and 1nto natura1 dra1nage or

: storm sewers. Surface water shou1d also be d1rected ‘

away from the edges of pavement Water fa1]1ng on

.paved surfaces shou]d be co]lected in storm sewers

Normal design'paVemeni thfoknesseS'for automobile

traffﬁc in the'Northern.Kentucky-- Greater Cincinnatf

‘Area cons1sts of 2 inches of surface aspha]t over 6

inches of crushed stone on a compacted subgrade

Pavement subgected to truck traffic shou]d be 1ncreased,
proport1onate]y for the1r expected ax]e Toads, frequency
of Toad1ng and propert1es of the- subgrade In all
cases, we recommend con51derat1on be glven to us1ng a
full depth aspha}t design for f]exible pavement. The
rd]e»of—thumb is to suostitute T inch of asphaltic.

base for each 2 inches of crushed stone. Verjfication
of subgrade properties for use ‘in formal pavement design
should be accomp11shed by fTer CBR tests or corre]at1on

of field dens1t1es to Taboratory CBR tests.
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38. If any pertions of oonstruction'are:undertakenldufing
. the'winter of spring months of the year, we recommend
that under no. cond1t1ons shou?d any concrete, pavement

-or fill be pTaced over frozen or saturated so1ls. VIn
,add1t1on, frozen 50115 shou]d not be used as compacted

-fTTi or backf11]

GENERAL SITE CONDITIONS |
The 1ocatioh of the proposed-Academio,rHeaTth &‘Physica]iEducafjon'

teoter wfIT be fmmedfafe]y‘west-of-existing Regents_Ha]I, Northern
,Kentucky Un1ver51ty, H?gh1and Heights, Kentucky The'proposed'
bu11d1ng area encompasses severa] sToping yard areas portions of
Dan1e1 Boone Drive, A]bert Gallatin Dr:ve, S1mon Kenton Dr1ve,

a service dr1ve, the eastern port1on of park1ng Tot G and severaT
temporary academlc bu11d1ngrareas. Elevations w1th1n the”brd»
posed'bui1ding‘area vary from Ei. 868 to the southwest to £E1. 844
to the- north centra] port1on of the proposed building. Present1y‘
‘there are several exust1ng act1ve storm sewers through the pro-
posed bui]dino area. In addition,. there is an 8-inch water line

wh1ch terminates near the north wall of the proposed bo11er room

- and receiving area.
Present drainage at the site is fair to good.
- The general subsurface profile at the site is exemplified by the
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test bor1ng ]ogs and cross. sections 111ustrated on- the enc]osed

'borlng plan and Cross sect1on sheet. We have enc]osed herew1th_-

a. copy of a port1on of sheet K3C41 of the 1963 Edition of the

'Northern Kentucky Area PTannqng Comm1ss1on Topograph1c Maps upon

wh1ch we have approx1mate}y superlmposed ex15t1ng Regents Hall
and the proposed Academ1c, Hea]th & Phy51caT Educat1on Center

As can be seen from that topograph1c map, & major dra1nage
tr1butary extended through the centraT port1on of the s1te This
dralnage trtbutary has been part1a11y fTTTed and a fill embankment :

has been constructed at the north end of the ma1n act1v1ty area,

'ex15t1ng park1ng Tot G. The clayey f1]1 encountered in the test.

bor1ngs cons1sts of overburden c1ays, sha?e and Ttmestone f]oaters

‘native of the area. In the central and western port1ons of the

7 51te, the f111 was typ1ca1]y medqum st1ff in cons1stency whereas

to the east adgacent to Regents Hall, the fill was relatively
st1ff. Natural moisture.content tests on the fi?T are scatiered

through the twenties and N- va1ues ranged from 6 to 22 blows per

_.foot, a median of 12 blows per foot. Two und1sturbed Shelby

.tube samples of the c?ayey fill resu]ted in natura1 dry den51t1es

of - 96.4 and 100.9 pounds per cubic foot. One sample tested for
unconfined compressive strength resulted in a strength of 740

pounds per squate foot, the soft range.
Below the fill in several of the test borings there was encountered
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undisturbed tdpsoi] or sediment. The sediment is a Jow dens1ty
soil accumu?ated through the Tower portuon of the or191ra]
dra1nage va11ey Th1s so0il was soft to med1um st1ff in con-
sxstency with N- va1ues recorded at 2 to 7 b]ows per foot. Th1s

__1501] c]ass1f1es ML accordxng to the Un1f1ed 5011 Class1f1cat10n
4'System (USCS) with a Tiguid ]1m1t of 34 and a p]ast1c1ty 1ndex

of 9 Natura? mousture contents range from the p1ast1c to 11qu1d

IImJt

.The und1sturbed prof1]e cons1sts of a 1ow dens1ty undasturbed
surface 5011, st1ff to. very Stiff overburden cTays and then
the bedrock formataon, a system of shale and thinly bedded -
limestone. The uppermost stratum is described as a brown

- moist medium Stiff silty clay. This soi] has-been subjected to
the ;eaéonaTlVariations of wetting and dryfng, freezihg and
-thawing. This soil classifies ML (USCS) wwth a liquid 11m1t

af 32 and a p]ast1c1ty index of 8. Natural moisture contents

“are in the m1dd]e twenties. N-values are less than 10 blows

per foot.

Two types of overburden clays were encountered. The f?rst soil
type are glacial clays’ descrlbed as silty clay on the test boring
Togs. These 501]; classify CL or CL-ML (USCS) with a liquid limit
of 40 to 47 and plasticity indicies of 16 to 22. Natural moisture

contents are in the Jow twenties and N-values range from 10 to
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30 b]oWs-per foot‘ The second 501] type is a res1dua1 ciay wh1ch
_has deveIoped from the extreme weather1ng of the underlying bed—
',rock format1on Th1s 5011 c]ass1f1es CH {USCS) w1th a I1qu1d
11m1t of 53 and a p]ast1c1ty 1ndex of 26 Natura] m01sture
-contebts are 1n the tWERtTES © N- va]ues vary from ]O to 30 b1ows

per foot, the h?gher N- vaTues a resuTt of TTmestOne f?oaters

The .above descr1bed overburden c]ays ‘are under]a1n by the bed~
brock format1on, a. system of sha]e and thlnly bedded 11mestone
‘.dwe character1ze,the bedrock‘1nt0 three bas1c zones; an upper
zoné ofebrown énd.gray-very sbftbhigb]y weathered Sba1e and‘
{hinYy'bedded-1imestone,'an_ibterﬁediate zone of o]ive-brown'
weathebed:shale'and thiniy bédded Timestone, and the parent
bedrock, the gray (uﬁwedthered) shale and thin?y.bedded Time-
'stohe | As a result of var1at1ons in weathering and ETOSTOH,
e1ther or both of the weathered zones may be absent at a
part1cu}ar ]ocatiqn.' Natural m01sture contents of the high1y
weathered shale are in the upper teens. The weathered shale
“has natural moisture contents scattered thrqugh the teens and
the parent gray shale has haturai moisture contents ranging
from 4 to 8 percent. Selected samples of rock core were tested
for unconfined compressive strength and the gray shale resulted
ihbstrengths of 24.0 to 31.8 tons per square foot at natural

dry densities of 148.4 to 148.7 pounds per cubic foot.
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‘.rhe bedrock format1on of the Greater C1nc1nnat1 Area has been
"generally corre]ated by USGS e]evat1ons , Enclosed herew1th is
a copy of the GeoTogtc CoTumn out]1n1ng the bedrock classification.
The bedrock w1th1n the range of 1nf1uence of the proposed -
Academ1c, Hea]th & Phy51ca] Educat1on Center 1s the Corryv1]]e -
and Mt. Auburn members of the McMillan formation. "Some corre]ation
s:has been observed between the c0ncentrat1ons of T]mestone of the
var1ous members of the bedrock and the1r c?ass1f1cat1on Exper]ence
has shown that ‘the bedrock wathin the Greater C1nc1nnat1 Area
'contatns 11mestone Tayers varytng in th1ckness from less than 1
inch to 12 inches. Thicker layers or concentrations of jayers

are occaéiohe?iy encouotered,' The bedrock_cores obtained at'this-
-site indicate_iimestone 1ayere yerying in thickneSs-from less
‘than 1 jhch-to-4%'inches. Limestone cohcentrattons varied from
abproxtmate]y'SQ to 73 oercent- The Timestone ]ayers are
foss111ferous and JO?nted on a random pattern of approx1mate]y {

5 to 10 feet in any d1rect1on

Ground water readings were obtajned in the majority of the test
borings. The depths and times of the ground water readings
are noted at‘the bottoms of the test boring logs. Ground water
was first noted at random depths in the clayey fill, within
“the sediment, at the surface of the bedrock, and within the

bedrock. Because the profile is primari]y clayey, groundewater
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lmoyement is typically minor. Expefience'has shown, however,
that some significant flow can occurifhroughrtﬁe Tow density
sedimentary soils and along layers of limestone within the

"’ bedrock.

FIELD EXPLORATION

Our schedu]ed scope of work was reduced from sixteen to f1fteenr
test bor1ngs because of the depth of fill encountered at the site.
The ]ocations are 111ustrated on the bor1ng p]an 1nc1uded in the
Append1x to th1s report The test borings were staked in the
f1e1d with respect to the southwestern corner of the ex1st1ng

_ Regeots Hall. The ground surface e?evat1on at each test bor1ng
]ocation_ﬁas determ1ned oy our survey crew with respect.to the
finished,f]oor e]eyation‘of fhe gyhnasium level of Regents Hall,

E1. 864.0..

The tesf borings were made with a truck-mounted drill rig
advancing continuous.f]ighf augers and sampling ahead of the
augers with a 2-inch 0.D. split éooon driven with a‘140-pound
weight fa]?fng 30 inches. This procedure is described as the
standard drive sample method and results in the standard
penetration test. As each split spoon sample was obtained, a
representative portion was selected and placed in a glass jar,

the jar sealed and marked for proper identification. As the
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test bofinge proceeded “the. dr1]11ng techn1c1an prepared a
'fTe]d Tog of the subsurface prof11e not1ng the so1i and bedrock
dESCPTptIOHS, strat1f1cat1ons ground water, penetration

resistance and other‘pert1nent data.

In add1t1on to the standard sp11t spoon samp]es, three 3 inch
0. Df u1d1sturbed She]by tube samp]es were obtatned at the
depths Tnd1cated on. the test bor1ng Iogs These samples were

sea]ed dn the1r tubes. and the tubes marked for proper 1dent1f1cat1on

Each of the test bor1ngs Qere extended to refusal cond1t1ons fn
- the parent bedrock _Test bor1ngs 4, 8, 12 and id,were extended
~into the bedrock by cering with an NXM-siie double tube core
barreT'With a diamond bit. A 2-1nch d1ameter rock core was
recovered and ptaced in wooden boxes and appropr1ate1y marked

Vfor 1dent1f1cat1on The drilling techn1c1an selected representat1ve
samp]es of the rock core, wrapped them in pTast1c, sealed them

in Jjars and approprlately 1dent1f1ed them

A John Deere,QSO,dozer was provided by our firm to assist moving

the drill rig on the snow covered sloping terrain.

- LABORATORY REVIEW

After the test borings were completed, alj samples obtained

there1n were returned to our Soil Mechanics Laboratory where
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they‘were exemined'ahd visually c?asstfied by~0ur'Project Ge0—1
technical Engtﬁeer' .AS'the Enginéer revieeed the Samples withr
the - f1e]d Togs, representat1ve samp1es were’ se]ected for -
general soil c]ass1f1cat10n tests 1nc]ud1ng natura1 mo1sture
content tests, Atterberg 11m1ts tests,‘unconf1ned compress1on
.tests and natural denSIty tests. The tabu?ated resu]ts of all
'1aboratory tests are 1nc1uded in.the Append1x to this report
"_wehhave a150_1nc1uded 1n_the Appendix the uncanfined compression
_testiformst : B | | -

.t

VBased upon a visual exam1nat1on of the samp]es the-1aboratory
_tests, and the dra?]1ng techn1c1an s f1e1d logs, our Project
Geotechn1cal Eng1neer prepared the f1na1 test boring Iogs

_Cop1es of the ftnai1zed logs are 1nc1uded 1n the Append1x to

- th1s report together w1th a Soil C]ass1f1cat1on Sheet which

outlines the terms and symbo]s used on the test borlng logs.

We have aTso prepared three cross sections tﬁrough the.propqsed
;building area. The.grouﬁd surface was obtained from a pre-
Iiminary copy of the'surVeyor's topographic plan. The cross
sections are i]]qstrated on the boring plan and cross section

sheet included in the Appendix to this report.

We appreciate the opportunwty of being your gectechnical con-
, su]tants for the subject proaect If you have any questions

concerning the f]nd1ngs, conc]usions,,or recommendations
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contained herein, or if we may'be of any additional service

to you, please do notrhesitaté to contact us.

Respectfu?ly:submitted;gcff %l
6. J. THELEN, PSC £, E

y _ ’/w,, _:_ ‘R' ,‘EA}:':“
DPonald. B. T-hE]en,'P_E_ - -&"f !
Civil (Geotechnica?) Engineer

‘DBT:mgl.

80026E .

 Copies submitted:

2 Client | -
'3 - Edward J. Beiting, Jr., PSC
1 - White, Walker & McReynolds
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APPENDIX

 Geologic Column
NKAPC Topographic Plan
Tabufation_of Laborafory Tests.
'Untoﬁfined Compression Test Forms.
o ‘Test_Boring Ldgs-
Soil Classification Sheet

Boring Plan and Cross Sections (See Lrawings)
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' _C]ie;:ltr C'ommonwea]th of Kénfuck‘/ ' o , ' .. . PrOJect Number__8QQ2§_E_
L . Project Geotechmca] Exploration,. NKU Hea]th & thsma] Educatwn Center
: BoringNumber, 4 SampieNumber_RQ_ZB__‘___Depth Ftw l..ab Number%"-
Sample Desc‘ﬁption Gray moist. moderate'ly tough SHALE L
_X Rock Core ' o
‘ Sample Obtalned By: =K Spoon. [ Tube _ Sides DTnmmed lX] Untrimmed - ~ Date 2/22/80
~ NATURAL UNIT WEIGHT  FAILURE SHAPE ~ WATERCONTENT
Diameter-Av.(in) = . . 2.12]  Hak i |CanNo. .t AF
Area-Av.(Sq.cm) - | 29-761 it : Weight - Wet(Gm) _1858.55
| Height (in.) N T 5 g b ;| Weight-Dry (Gm) 182653
TR — e .\\ -3 We:ghtWater(Gm) 1 32.02.
’OIU © _' - — — 33_5'88 \ [ Weight Can(Gm.) -1169.00
W.el_ght;-rWet {Gm)) o | 839.50 5 ' 'wgight Solids (Gm.) 6£57.53
Weight-Dry(@m) . | 800.28) i [Moisture (%) | 4.9
| Density - Dry (Lbs./cu. ft.) - 148.7 : : N T '
DEFORM| LOAD | LOAD | STRAIN | GORR | STRESS S STRAIN - % .
" DIAL DIAL. | (Kg) | (%) | AREA |(KgJfcm?) 0 N . 2 3
{in. x 10-3) { (in. x 104} - . ) ey | - 48 -
10 | 7 ]18.6 .2 je2.8] .82
20 | 17 | 45.3 .3 [22.83 1.98 40
30 32 85.3..5 |22.87 3.73 : 7
50 | 88 234.3 .9 |22.9710.20 E : N
60 [ 120 319.6{1.0 [22.99 13.90 ;;‘?B pd ™ -
70 146 |388.8/1.2 [23.04 16.88| . 24
B0 | 172 1458.0/1.4 [23.0d 19.84|8 )
0 [195 [519.31.5 |23.11 22.47 & '
100|215 [572.5]1.7 [23.1924.73] 4
110|237 1631.111.9 |23.20 27.20 | _,/ _
120|257 |684.4[2.1 [23.29 29.44 0 p== i
130|271 [721.702.2 123.27 31.01 ~ | UNCONFINED COMPRESSIVESTR. _31.01  Kg/cm?
140|245 [652.4]2.4 |23.3d 27.98 FAILURE STRAIN __2.0% %.53,510 psr
REMARKS: | - Unconfined compressive strength 31.8 TSF

CIVIL ENGINEERS

UNCONFINED COMPRESSION TEST
Unit Weight and Natural Molsture

00212

. ] o L1516 Enterprise Drivefcbvihgcén, Ke}uucky 41011 /60.5-3_4 1-1322
G- j Th el en 7 P S C 011006 Marshail Ave.CincCinnati, Ohio 45225/513-559-9089 :

*Corrected strain

I
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o DS 16 Enterprise Drive/Cavington, Kentucky 41011/606-341-1322
(»;- ,- Th elen; PSC D J008.Marshali Ave. (Cincinnati, Ohio 45225/513-559-9089

UNCONFINED compnsssmn'fssr
Unit Weight and Natural Moisture

Client Commonwéalth of ‘(entuck}' . - . . Project Number _ 80026};"

Geotechmca? ExpTorahon NKU Health & Physma] Education Center

’ Prbject
" 'Boring Number __-_4: Sampie Numberﬂ:__S_A____ Depth Ft ..lfL..OJﬁLS. Lab Number_m;__
'SampleDescnpt:on ' Gray moist moderateiy tough SHALE. | | T
X Rock Core - ' Can
Samp!eObtamed By []Spoon LFTube - Stde_s:.DTrlmmed_ & Untrimmed - DateM
NATURAL UNIT WEIGHT ~ FAILURE SHAPE' WATER CONTENT
| Diameter- Av, iy .| 2__]3; P ; Can No. N 16
(Area-Av.(Sq.om). | 22.98 | - | Weight-Wet Gm,) | 922.24
v L " - : = ; 1 ' Weight-Dry (Gm) . . 885.57
eight(in) ) .| 5.45. H ] ! - .
faveey o . : - ; ' Weight Water (Gm.) i 37.43 1
oumefen.em) I8 5 i [WeightCan(Gm) ~|755.39
Weight - Wet (Gm,) _17%.71 ¥ i [Weight Solids [Gm) T 7307,
Weight-Dry (Gm) . 758.05 i P Moisture (%) 5 !
{ Density-Dry (Lbs.jcu, ft)- . | 148.7 ; R ' T
DEFGRM LOAD | LOAD | STRAIN [ GORR. STRESS ] - ~ STRAIN- %
" DIAL DIAL | {Kg) |- (%} | AREA |(Kgjema| - i - 1 . 2 3 é
{in. x 10-3) (m.x_10-4) - o (o) ] 48
20 4.11 10.9) .4 |23.07 .47 .
30 6.5]17.3) .6 {23.12 .75 16
40 | 11.2]29.8] .7 |23.14 1.29|
50 | 20.0] 53.3 . .9 23.19 2.30 'g 32 -
60 | 33.0187.9] 1.1 [23.24 3.78 & , ; T A u
70 53.0[141.1] 1.3 |23.28 6.06|, 24 \ TS |
80 79.8 212.5| 1.5 [23.33 9.11 Q , g '
90 _ |111.0[295.6] 1.6 [23.25|12.66 |& 6
1_00 . 1143.0380.8] 1.8 [23.40[16.27 8
120 | 202.0[537.9] 2.2 i23.50 22.89
130 [222.010597.2] 2.4 |23.54 25.11 0} _ '
140 [239.00636.5| 2.6 123.59| 26 98 UNCONFINED COMPRESSIVE STR. ____25_-98__}(glcrn’
150  [210.0[559.2] 2.8 |23.64 23.65 FAILURE STRAIN __ 1.6* % 55,260  psr

* ' .
REMARKS: - Corrected strain.

Unconfined compressive strength 27.6 TSF
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TE CIVIL ENGINEERS

¥ : Bs1e Enterprfse DrivefCavington, Kentucky4?0??!606w341 1322
G' 'j'. The,enl PSC 1 1008 Marshali Ave. lCmcmnaﬂ Ohio 45225/513-559-8089

UNCONFINED COMPRESSION TEST
Unit—Weithgnd Natural Moisture - -

Client __Commonwealth of Kentucky ', - L pmjecmumbe, BOO2GE_

Project _Geotechnical Exploration, NKU Health & Phys1ca1 Educatwn Center '

Boring Number

Sample Deéscription E

8 VSample NumberM Depth, Ft. _:.3.5_’__4_3_5__@ Lab Numberﬁm._

Gray moist moderate?y tough SHALE

X Rock Core © R o 5/5
'SampieObtamed By: DSpoon LI Tube Sides: O -Trimmed & Untrimmed _'Dateu
'NATURAL UNIT WEIGHT FAILURE SHAPE ~ WATERCONTENT
‘ Aea-Av.(Sq.om) 23.19 i : Weight-Wet(Gm) - | 780,25
po— S : = Weight - Dry (Gm.) 753.726
Height (in) .51 L 1 , 2 :
| [Hehtlng 4 T - Vieight Water Gm) 26.99
- | Weight- Wet (Gm.) 660.92 : We:ghtSol:ds (Gm) . [s82.97
Weight-Dry(@Gm) | 37 oo g Moisture (%) . 4.6
| Density - Dry (Lbs.Jcu. ft.) 148.4 ! ' BE L '
DEFORM lLOAD - LOAD -STRAIN CORR. [ STRESS '07 - -]7' : 'STRA'N-Z' °/‘_’" . -3- - a
. DIAaL BDiAL {Kg.} {%) AREA {{Kg./em?d) : _ _ _ -
fin. x 10-3} | -in.x 10-4) ’ {crTv) 1. . i ‘ .
_ — — 24.0 p
10 9 ] 2400 .2 |23.24 1.03| 7 . - Tk
20 | 19 | 50.6f .4 {23.2d 2.17 20.0—— ‘ : ,/
30| 31 "1 82.6] .7 [23.35 3.54 . A
{40 31 82.6/ .9 [23.40 3.53 %;6 0 /' ‘
50 | 37 198.5 1.1 |23.45 4.20|®
60 | 61 |162.4] 1.3 |23.50 6.91], 12.0 7
70 89  1237.0| 1.6 (23.57 10.06 g /
80 1117 |311.6] 1.8 |23.6213.19]£ &0
% 1143 1380.8) 2.0 [23.6716.00] , . L
100 1170 |452.7; 2.2 |23.71] 19.09 . '
110 1195 {519.3] 2.4 [23.76 21.86 0
120 210 559.2| 2.7 l23.83 23.47 UNCONFINED COMPRESSIVE STR. _ZM]__Kglcmz .
130 {795 [679.3] 2.9 [23.89 21.75] FAILURE STRAIN __1.9* % 28,070 psr
Unconfined compresswe strength 24.0 TSF

REMARKS:

*Corrected strawn
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SO CIVIL ENGINEERS

> f T 516 Enterprise Drive/Covington, Kentueky 41011 /606-341-1322
G- j . ThEl en; P S C [ 1008 Marshall Ave./Cincinnati, Ohio 45225/513-559-9089

UNCONFINED COMPRESSION TEST
Unit Weight and Natural Moisture

Client  COMmonwealth of Kentucky o Project Number . 80026E

Geotechmca} ExpToration, NKU Health & Physnca] Educatwn Center

Project .
ﬂ_’“_ Depth Ft, Ej_3_5__ Lab Number_80495

Boring Number ___ 12" __Sample Nurnber _
- Brown moist medaum st1ff FILL, shale w1th sﬂty clay and Timestone ﬂoaterc

Sample Descraptlon

Sample Obtained By 0 Spoon i?ﬁ Tube 3 Sides':, O Trimmed P_‘}' Untrimmed . Date _2/22/80 .
 NATURAL UNIT WE_IGHT o i FAILURESHAPE_' 'WATER CONTENT
' Diametér A.v (in) S 2.80 : ' ~ {CanNo. -~ g - |14 )
Area- Av. (Sq cm) T '38.7 [ Weight- Wet {Gm.) o 41133.01
Heighi(ln) : T 5.80 : Weight- Dry (Gm) . ' - 915,02 ¢
o — - : ! Weight Water (Gm.) | 2717.99 {
Weight-Wet(@m) - | 1128.66 : Weight Solids (Gm) 241 .20 i
| Weignt- Dry (Gm.) | 872.23 Moisture (%) 09 4 |-
Density- Dry (Lbs/cu. t) |  96.4 i - , - .
- — ! — J‘
"DEFORM | LOAD | LOAD | STRAIN | CORR.] STRESS| =~ -~ . : - STRAIN - % C :
DIAL | DIAL | (Kg} | (%) - AREA |(Kg/cm¥, 0__2 4 6 8 10 12 34 18 L0
{in. x 10-3) (in.xmg : _ (o) ] 6 0 ) ' I
20 | 32 |4.31 .4 39.8f .11 | :
40 | 44 15.9]| .7 {40.0] .15 5.0
60 | 51 |6.811.1 |40.1] .17 1 - . e}t — |
80 [ 59 [7.9[1.4 {40.3] .20 |£ 4.0 _ + |
100 66 {8.811.8 140.4| .22 |B ' —— =
200 | 87 [i1.6[3.6 [a1.2] .28 | 3.0h -
300 {101 [13.5 |5.4 [42.0] .32 |& _ [T 77
200 (110 [14.7 |71 jaz.7| .34 | 20
500 |117 [15.7 8.9 [43.6] .36 1.0
600 120 {16.1 §j0.7 |44.5 .36 ‘ .
700 {123 116.5 J2.5 [45.4| .36 | 0 : :
800 |122 |16.3 §4.3 146.3 | .35 : UNCONFINED COMPRESSIVE STR. _. 36 Kafcm?
900 |18 [is.8 6.1 [a7.3] .33 | FAILURE STRAN _8.9 % 740 ____ PSF
REMARKS:  Focket penetrometer readmgs .70, .75, .80, 1.05 TSF _ | :

Torvane Readings: .34 Ka/Cm? - . 7
Note:The shear took place at the same angle as the rock was in the sample
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| o 00218
o/ G. J. Thelen, PSC  Buiima st Suasi 8
LOG OF TEST BORING
CLIENT CommonweaTth 0f Kentycky B . BORING a,__,J________
prosecT__Geotechnical Explovation, MKU Healih & thsqca! Educatmn Center, - 08 a__,BﬂQ?_ﬁE_
LOCATION OF BORING ___AS Shown_on boring plan_._ o -~ /Hi gh]and Heights, Ky
ELEV : ' SOIL'DESCRIPTION : ' ~ .|sTRA.|DEPTH __SAMPLE "~ ,
’ ) ‘ COLOR MOISTURE DENSITY, PLASTICiTY BIZE, PROPORTIONS o DEPTH SCALE | cond |- Blows/B" No.|Typel Rec
b4 [ - I suaFacs - SRS F ' - "
. - - — — o8
- 854.9 | ASPHALT o e - /1,04 S 1
T ) ) - _ 1 |2/3/3 |1 Ips! 7

— 854 .4 _GRANULAR BASE ) / - ,

E " Mixed: brown, trace dark gray mo1st med1um |  4_ R R e T P A PT 8"

— stiff FILL, silty clay with clay. and : |- 5—~ ITUE -
] shale, some Timestone ﬂoaters and. 1 1374/5 2 DS 16"
] -hawhke roots. ot - q1-
] 31 s/7a |3 ps s

i | 10 e
7 . ' o _ N 11 27377 4 BS |'8"
-1843-4 | - o | _meo| T , S

B ~ Brown to olive brown moist soft weathered - | | 11 |15/26/35 5 |DS te
7 SHALE and th1n1y bedded LIMESTONE ' . ' . , .

] (bedrock) _ : 1571 R o
= | o 'ﬂ : : oo | -1 | 50/6" 6 | DS &
1837.9 | | s A I
E 0live brown with seams of gray moist soft 19-5 J1 |23/25/8 .7 | B3| 12

] weathered SHALE and thinly bedded LIMESTONE —t . :

{—835.9 | (bedrock). pg.7 120 .

= —/ £ L 4D 150/3 8 1DS| 3
. Gray moist moderately tough SHALE and - |

—1834.7 thinly bedded LIMESTONE {bedrock). —

I Refusal and bottom of test boring at 20.7 feet. 25

Datum USGS Hammer Wt. _]LLbs. Hole Diarrl-eter_.__5"_i,_ Foreman : i M‘
Surf. Elev, 995.4 e Y FL Hammer Drop . Y 30 In. Rock Core Dia.___ = ' Engineer BT,
2/ 13/80

Data Started o 2/13/80_ PpesSize_0.D.2 __ in. Boring Method __._...QEQ.____ ‘Dsts Completed

. SAMPLE CONDITIONS - SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D — DISINTEGRATED DS ~ DRIVEN SPLIT SPOON FIRST NOTED _1&£.1U FT HSA — Hotlow Stem Augers
I — INTACT PT — PRESSED SHELBY TUBE AT COMPEﬁTIO CFA — Continous Fiight Augers
| U= UNDISTURBED CA — CONTINUOUS FLIGHT AUGER  AFTER HAg 1.7 FT OC — Driving Casing

*STANDNARN PENFTRATIAN TEST — NRIVING 2 AN SAMDE ER 1 WITH 140 & HAMMER EAL 1 ING 207 r‘.ﬁl INT MADIE AT R”INTERVALS



MY CiVIL ENGINEERS

C. J. Thelen, PSC.

LOG OF TEST BOR!NG

Commanwea? th of- K“n tucky

1

»

99217

{15 Enterprise DrlvefCownglon Kentucky 41011 /606-341-1322
3 1608 Marshall Ave, [Cincinnati, Qhio 45225/513-559-5089

BORING »_2

. CLIENT — . -
prosect Geotechnical Exploration., NKU Health & Physical Education Center _ Jos »_80026F
;nCATaoquaomNG As shown on bomng pIan _ /Highland Heights, Ky
kex;ev , SOIL DESCRIPTION ' ~ ISTRA. |DEPTH____ SAMPLE i
A ' COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PFIOPORTIONS | [DEPTH|SCALE|Cond] Blows/6” | No.[We. &
805.9. SURFACE gg — R
T1855.6 | ASPHAIT ‘ 4 R - "25/40/6,“1 D5 2
i 8557_.4 GRANULAR BASE. ] 375'/5‘"__ - 2 s Iﬁ
4 ‘Brown mmst very soft h1ghTy weathered : 5.0 5 . ‘ '
—_850.9 |  SHALE and thinly bedded L IMESTONE (bedrock). : 3 , f _
- -1 150/6" :|3ps B
=t - 0livée brown, trace gray seams, mo1st soft — A
— ‘weathered SHALE and thm]y bedded ~ §
3 * LIMESTONE (bedrock) , -1 |20/46/6" |4 DS 2
; 10— . : "
. 3D |e5/2" . |5DS |2
E b A1 [soz6" e ps s
T 842.4 13.5 - ]
~ _ Gray moist soft to moderately tough 15711 ;60/6" {7-DS 6
- SHALE and thinly bedded LIMESTONE : [
—-841.4 (bedrock). a
— . 5
- 'Re'quai and bottom of test boring at 14.5 feet. ;_ | !
_Datur[a _ USGS. Hammer Wt, .,_.J.i'O_.. Lbs. Hole Dia'meter.._._sn_- Foreman J.M.
sm.em.___.ﬁ?_&n. Hammer Drop .,_,_,3_Q______'In. Rock Core Dis,___~ Engineer D.R.T —
Dato Started .2/ 14/80 i Pipe Size 0.D.2 In. ° Boring Mathod__C.EA_______ Date Completed _ 2/ 14 /80 _

SAMPLE CONDITIONS
D — DISINTEGRATED

I = INTACT

U — UNDISTURBED

L. — LOST

SAMPLER TYPE
D8 — DRIVEN SPLIT SPOCN
PT - PRESSED SHELBY TUBE
CA — CONTINUOQOUS FLIGHT AUGER
RC — ROCK CORE

FIRST NOTED

AFTER
BANKEI L ED

'GROUND WATER DEPTH

FT.

AT COMPLETION _UTY _ 'FT.

FT.

upa

BORING METHOD
HSA — Hollow Stem Augers
CFA — Continous Flight Au
pc — Driving Casing
MB  — Mud Drilling

3



2 CiVIL ENGINEERS

C. J. Thelen, PSC

(0516 Enterprise Drive/Cavington, Kent;_lcky 41011 /606-341-1322 . ’ \

1 1008 Marshall Ave /Cincinnali, Ohio 452 25/513-559-9089

-

LOG OF -TEST'B,ORING

cuent . Commonwealth of Kentucky

_BORING # 3

rrosect _Geote chm cal Exploration,

NKU- HeaTth & ths1ca1 Edycation Cenfer

: ,sog,. 80026E

LOCATION OF sonws As shown _on _boring pilan

/Highiand Hevghts

[ B

[p—

S

: : Lo wo
ol ELEV ; SOIL DESCRIPTION . STRA. | DEPTH . SAMPLE -
ELEV cm.oa MOISTURE DENSITY, PLASTICITY, SIZE, PHOPOHTIONS DEPTH[SCALE|Cond|  Blows/6” | No.|Type] Aet
RV — | SURFACE : : 0.8 = ¥ e
] - , : ' S D | 6/5/5 41 PpS o
[ SHALEY CRUSHED STONE FILL w1th some sﬂty : _ K b
. clay. , - , e
-1853.5 | 3.5 -4.D | 6/5/6" S rZ2ps|a
4 | eray moist moderately tough SHALE. and 15.3] 5 7] -
-1.851.7 th1n]y bedded LIMESTONE (bedrock). oD 50/3% 13 DpS 2t
- Refusa]'and bottoonf test boring at 5.3 feet. .
. 10—
l_"-—-t:- ———h —_ - - H__ J *
e mro— Rt et —
: p n. Rock Core Dia. Engineer +D. 0.
Date Stangd 4/ 80 Pips Size .. In.  Boring Method ___CFA Dats Completsd ___2/14/80
SAMPLE CONDITIONS . ‘SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D — DISINTEGRATED . DS — DRIVEN SPLIT SPOON FIRST NOTED . FT. HSA — Hallow Stem Augers
.~ INTACT PT — PRESSED SHELBY TUBE AT COMPLETION _._)é__sur FT. CFA — Continous Flight Augers
U — UNDISTURBED . CA — CONTINUQUS FLIGHT AUGER  ApFTER HAgy 23 FT. DC ~ Driving Casing
L — LOST - RC — ROCK CQRE BACKFILLED HRS. MD — Mud Drilling




%, . o 00213

TN CIVIL ENGINEERS

. G ] Th / PSC 03 516 Enterprise Drive/Covington, Kentucky 41011 /606-341-1322
- * e en/ {1 1008 Marshalt Ave./Cincininati, Ohio 45225/513-559-9089

e

LOG OF TEST BORING

L

cuenT.  Commonwealth of Kentacky B ' | | _ BORING #__4 .
prosecT_Geotechnical Exploration, NKU Health & Phys*ﬁcaT Educatmn Center, 08 »__80026F ©
" LOCATION OF BORING /S _Shown On - boring plan . /Highland Heights, Ky
' ‘ - " SOIL DESGRIPTION' T |sTRA. | DEPTH| SAMPLE_ s
| B¥¥Y- |~ coLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS _ [PEPTHISCALE [Cona]  Blows/6” | No.[Tvee
. _86775' - - — - SUAFACE — : 0 —9' e — '_ = S
7] R o SR A 2107/5/8 PAPS [y
28666 | TOPSOIL, _ _ — /) 2.0 - o he| |
] 865.5 |  Brown moist medium stiff SILTY CLAY. (ML) . o TIT lagss 2 obsha
- o Mo?’t]ed br_qv:m. and gray 'mms% T.edwm IR . . _ _ NS
| : Motﬂed brown and gray moist st1ff S - "7'0 O 1 S ‘t
~ - | SILTY CLAY with sﬂt or sﬂtstone _ : R AR A R
-] 860.5" fragments. . . ' _ / o I. 9/9/”. ' h DS ]8,
' : - ~19.5 . R
] Mottied brown and gray moist very . ' .- |10 _ : S R
B (SEIFf SILTY CLAY with shale fragments, . = 1.0 371 |20/6" 5 ps 6"
] ' ?1mest0ne floaters and iron oxide stams. : : , —t ' ;
— 858.0 . , ‘ N . 5 oo i
~ — , — /3.0 1_)50/6" 6. ps|c"
- Olive brown with seams of gray moist ] '
- soft weathered SHALE and thm]y bedded 153 ] .
—3 856.5 LIMEST {hedrock). - :
—826. ONE gdroc . 7 lre lags
7 Gray moist moderate]y tough SHALE and . "
— 854.5 ‘th‘in'fy bedded LIMESTONE (bedrock): s :
E ~ Gray mo1st moderately tough SHALE and ]
I thinly bedded LIMESTONE. Limestone 20 — ;
7 s fossiliferous and jointed with beds - ‘ "”
- of 1/4 to 4 1/2 inches. 61% Shale and ] 8 RC 0"
1 39% Limestone assuming lost core is shale p3.0 — I
- 844.5 (bedrock) A 3
] N 25 ] N
. Bottom of test boring at 23.0 feet. . i
Datdm ~ USGS Hammer Wrt. ._......_EO_ Lbs, - Hole Diameter__....s_"_..ﬁ_._ Foreman J.M.
Surf.€ley. .. 867.5 £ yammerDrop___ 30 in.  Rock Core Dia._ NXM=2" _  Enginesr D.B.T. — -
DatsStarted 2/ 13/80 . pipesize. 0:D.2 10 Boring Method— CFA ____  DPare Compietad . 2/14/80 -
" SAMPLE CONDITIONS . - SAMPLER TYPE GROUND WATER DEPTH : BORING METHOD '
O~ DISINTEGRATED . DS — DHIVEN'SPLIT SPOON FIRST NOTED 5 FT HSA — Hellow Stemn Augers .
I — INTACT PT — PRESSED SHELBY TUBE AT COMZL g : CFA — Co{n;inousf!ight Auger
U~ UNDISTURBED CA — CONTINUOUS FLIGHT AUGER  ARTER HH"'—TT FT DC — Driving Casing

AT ma e m e AR A m s o e



- CIVIL ENc:'NE.fRS-' , @15;} 2 g}
L G. f The/en PSC Rt e s S ey
'LOG OF TEST BORING.
cLienT_ Commonwealth of Kentucky _ | BORING #__5
prosecT__Geotechnical Exploration., NKU Hna1th & Physical Educat1on Center, - Jog »___ 80026F
i LOCATION OF BORING _AS shown_on borlng plan . 7 _/Highland Heaqhts, Ky
sL.r::“v : SOIL DESCRIPTION . - T . ISTRA. | DEPTH : SAMPLE
; sV o COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PHOPOHTIONS [DEPTH|SCALE | cond|  Blows/6” | No.|Type] Re
i - . T "
gAs 0.l R SUHFACE S W R S e - ) B
- : ' | " 31 is72/8 |1 bs
T Dark brown moist medlum stlff FILL, 511ty o 2.0 . o
[_1842.0 clay with ha1r]1ke roots. _ : ‘ T o i
4 . B 171 |5/6/5 . |2° ps 15
N Mixed brown, trace gray moist medium stiff. S T e
"o . | to stiff FILL, sitly clay and shale with 1 o1 - b
1 .837.0 11mestone fioaters - 7 , - 1 - M I -5]6/6 3'7DS -
P | . Brown, dark brown and dark gray. moist - 'l' '7’Oj_w';4 g |
i— 833.5 medTum stiff FILL, siity c?ay w1th sha]e N U B T | 4474 4 bs he
3. | Dark gray moist medium stiff STy oAy -\ | F— | [
j— 833.0 | - with hairlike roots (topsoil). - Vg5 [ 10— o
T T e Tpo] J1 w45 BApsTe
4 rBrown, trace gray moist medium stiff to : _ A
28315  stiff CLAY with iimestone floaters _ 2.5 ] S
s - Dark brown and brown moist st1ff SILTY : i 5(6/9' b .DS 18
A CLAY with limestone floaters and iron - .[i5.0 s
1] . . : R ~ T S
L 829-0 . oxide Sta'lnS E . B E - R , a1 10/8/9 .7 Dbs s
— ‘ . . ' o O :
- Brown moist stiff SILTY CLAY with limestone , - .
|~ _ floaters, iron oxide stains and concret1ons, 4
- +4827.0 | trace bedd1ng planes. ' 190 - L | 28/35/2" 8 DS
P — -~ Brown, trace gray moist soft highly '£0.2 | 20 : _
LT - weathered SHALE and thinly bedded : /] 41 ]38/6" |9 |pS
— 825.0 LIMESTONE {bedrock). : : 7 _ .
T 0live brown and gray moist soft weathered f2'7 i .
- 823.8 SHALE and thinly bedded LIMESTONE (bedrock). - D |30/3 10 DS
—_ - Gray moist moderately- tough SHALE and thinly _ 25
-1 821.3 bedded LIMESTONE (bedrock). _
- ‘Refusal and bottom of test boring at 22.7 feet. 7 J
Datum gzgs{] . HNI';MOF Wt.._%_ws. . HolarD‘iameter____.L_ Foreman ___ g.E.T '
Surf. Elev. . F1. Hammer Crop In. Rock Core Dia. = Engineer 2 P Y
Dats Started ____.__2’13;8@ Pipe Size__'._%__ln. Boring Method..__m:.a_._._ Date Compautgd 2[ 1 3/ 80
SAMPLE CONDITIONS SAMPLER TYPE , GROUND WATER DEPTH " BORING METHOD
D ~ DISINTEGRATED " DS — DRIVEN SPLIT SPOON - F!FIST NOTED None FT ’ HSA -~ Hollow Stermn Augers
I — INTACT ) PT — PRESSED SHELBY TUBE T COMBLETION CFA — Continous Flight Augers
U — UNDISTURBED CA - CONTINUOUS FLIGHT AUGER AFTEH ZHO HRS. SUl"fFT . DC = Driving Casing
L — LOST RC — ROCK CORE BACKFILLED m&ﬂ_ HRS. MD — Mud Drilling

*STANDARD PENETRATION TEST — DRIVING 2” 0D SAMPLER 1° WITH 140 #. HAMMER FALLING 30”: COUNT MADE AT 8" INTERVALS



CIVIL ENGINEERS -

00221

/ G. J The/en PSC Sféz;’zzz?:;:;;ic:iés:::iz?."és:zzz‘;z?:;f;’i‘;s o
'/.
106G oF . TEST BGR!NG
CLIENT Commonwea]th of Kentucky : ' ' _ soring s B .
RROJECT Geotechmcal ExpToration, NKU Hea'fth & Phy51ca1 Educatmn Center, - sosw__80026F |

/Hiqh"tand Hemhts. Ky

LOCATION OF BoRING_ NS .Shown on bomng p]an

: SOIL DESCRIPTION STRA. |DEPTH SAMPLE-
ELEV. COLOR, MOISTURE, DENSITY , PLASTICITY, $IZE; PROPORTIONS DEPTH|SCALE Cond|  Blows/6” | No.|Type ke
IO ~ SURFACE — —1 0.5 ' SRR N B
3 | aseemr - R e I A )
1 849.4 ASPHMIT. S1 el dn serr o {1bs B
_| 848.9 GRANULAR BASE. L R o i
— i - il as 371 j15/8/12. 1205 3
J847.4 Brown moist stiff CLAY. - —| 1T} . B
n 7 _Brown moist stiff CLAY w1th 11mestone . 1° ]'O/TS/T,S 3 DS 18
T 845.4- floaters, trace bedding planes. (CH) : = R
n Br'own trace gray m01st very. soft . a1 ] 19/28/33 '4_ bs h‘gl
- h1gh]y weathered SHALE and thm?y 9.5 T , )
—] 840.4 bedded LIMESTONE (bedrock) ' , / 110 s , |
md 1.1 | 38/50/3" 5 DS i?f
] Ohve brown mo1st soft weathered S q
- - SHALE and thm]y bedded LIMESTONE (bedrock) I R ‘
- 5 1-115/31/6" | 6 DS i:Z"
—835.4 - 14.5 | ' !
—] : 15.3] 15 N
7 - - Gray moist moderately tough SHALE and 41 (soz3t |7 DS | 3"
-~ 834.6 .thinly bedded LIMESTONE (bedr_'ock) / = / ' |!
= Refusal and bottom of test boﬁng at 15.3 feet. - ‘
— - - - ' ' ‘ 201 b
D.atum USGS . Hammerwt. 140 1ps, Hote Diamutar.__..._5"___ Forsman J.M. )
Surt.8lev. __849.9 k. Hemmerbrop___30 __in.  Rock CoreDia._..= .. Engineer_ . D.R.T .
" Dsta Smn“’,______?/]B/BO PipeSize —_ 0.0.2 |5 Boring. Method_C_EA___, Date Compieted ... 2/13/80 —
SAMPLE CONDITIONS . SAMPLER TYPE GROUND WATER DEPTH BORING METHOD =
D — DISINTEGRATED . DS — DRIVEN SPLIT SPOON FIRST NOTED FT . HSA — Hollow Stam Augers
P = INTACT - PT — PRESSED SHELBY TUBE AT COMPLETION CFA — Continous Flight Augr
I — UNDISTURBED CA — CONTINUQUS FLIGHT AUGER ‘AETER HRsUTY DC =~ Driving Casing
L - LOST . RC — ROCK CORE BACKFILLED HRS MD — Mud Drilling

GETAnlr\Anr\ OERIST o S ias s —~e e

RS P SR s e ATNA e s vasimms s s aa



j

P

CLIENT

LOG OF TEST BORING

Commonwea]th of Kentucky

PROJECT ‘Geotechnical Exploration, NKU Health & Phys1ca1 Edycation Center,

0222

G Th l PSC D;:s En:erpnse DnvefCuvmgIon Kentacky 41011 1606-341- 1322
e en [ 1008 Marshall Ave./Cincinnati, Oh:045225 /513-559-5089 S

BORING #__ /-

so8 »__8007

6k

LOCATION QF BORING

As shown on bor1ng p?an

/H1qh1and Heights, Ky

Date-Starr._ed 2/13780° PipeSize____0.D.2 __in ~ Boring Method...C_EA___

SAMPLE CONDITIONS - - SAMPLER TYPE

GROUND WATER DEPTH

. o SOIL DESCRIPTION |sTRA. [ DEPTH SAMPLE
_ ELEV. | COLOR MOISTUHE DENSITY, PLASTICITY, SIZE, PROPORTIONS | |DEPTH|SCALE[cona|  Blows/6" | No.|Wwpel Re
IBAT 1 e — SURFACE 0.4 —
e T | A 11 i5/5/6 - |TADS[i8
.1 860.7 TOPSOIL. - : OB -
= ' . ] 2.5 — - : : |
"1858.6 | - Brown moiSt’mEdiUﬂTStjff'CLAY‘ ' oL 12/6/9 - 2 PSS A6
.: Brown, trace gray moist very soft h1gh1y ] . | ,-'
—] weathered SHALE and th1n1y bedded T . '
] LIMESTONE (bedrack). <1 {10/10/15 8 DS |17
= Sl g1 1071415 8 ps s
- 851.6 9.5! T I
= ~ OTive brown moist soft weathered SHALE ]I | 8/25/31 -p DS [0’
ul -t and thinly bedded LIMESTONE (bedrock]. - - aE o
_: S ‘ ' - 13.0f ——i .. 1.
—848.1 S ' 41 50/6" 5 ps|e
_: o Gray moist soft to moderate]y tough 15 5' e '
] 845.6 | : N
—i84 SHALE and th1n1y bedded LIMESTONE - (bedrock) T |ssre" pops e
] Refusal and bottom of test boring at 15.5 feet. .
— 20—
Datum USGS © . Hammer w:._______IiQ___ Lbs. Hole Diameter 5" Foreman J.M,
Surf. Elev sol. 1 Ft Hammer Dmpi.ln. Rock Core Dia. = Engineer NEgT

Data Completed 2/ 13/80

BORING METHOD -
HSA — Hollow Sterm Augers
CFA — Continous Flight Augers

D - DISINTEGRATED. DS — DRIVEN SPLIT SPOON FIRST NOTED None FT
I — INTACT PT =~ PRESSED SHELBY TUBE AT COMPbF]'EBH

U~ UNDISTURBED CA — CONTINUQUS FLIGHT AUGER  AfFTER De
L — LOST RC — ROCK CORE BACKEILLED & HHS MD

— Driving Casing
— Mud Drilling

*STANDARD PENETRATION TEST — DRIVING 2 OD SAMPLER 1" WITH 140 #. HAMMER FALLING 30": COUNT-MADE AT 6" INTERVALS



CL]ENT ;

CIViL ENCINEERS -

G.. J. Thelen, PSC

N

] :5?6 Enterprise Drivélevington, Kenucky 41011 /606-341-1322
0 7008 Marshall Ave. iICincinnati, Ohio 45225/513-559-9089

LOG OF TEST BOR!NG

Commonwea?th of Kentucky

00223

\

prosecT__Geotechnical Exoloration. NKU Hea]th & PhysmaT tducation Center,

LOCATION OF BORING

-

As shown on boring p?an

/Hmhiand Hemhts Ky

‘ BORING #_8 HZZ} i
so8 »_B80026F

'
i
-

SAMPLE

T T SOIL DESGRIPTION STRA. | DEPTH _ L
ELEV. - COLOR, MOISTURE DENSITY, PLASTICITY, SIZE, PROPOHTIONS DEPTH{SCALE| Cong|  Blows/6” - | No.|Wp 1
R 'SURFACE . ~— —10.0 ' R i
i T _ : L I ‘ A1 3/3/4 i1 BS If
- Mixed brown, trace gray with dark brown ' ' j
T moist medium stiff -to stiff FILL, silty i, A |
- -'c]ay with. sha}e and hmestone f]oaters oI 8/10/9 12 1ps
- 842.7 50 T |
T T , S <1 ]7/4/15 |3 ps e
T Brown, trace dark brown moist st1ff FILL ' S
T shale with silty clay and Tmestone _ - : |-
] 41 1 4/7/9 - B ps 16
- -
- ] , i
__“" 10 | oy
4 | . 11 |4/5/8 5 DS 4
d835.7 | | _ 12,0 | i
N " Brown moist veryz,stiff FILL, silty clay. 4.1 110/12/17 6 ps h=5
g ] s ]
~ 831.7 16.0 | 31 |20/12/10 7. ps fi5
- _ 17.0 ' o ?
=l Gray1sh brown moist medium stiff SILTY 1 . : o
-] 830.7 - CLAY {sediment)}. _ / J1 10/12/21 B DS 11
] ‘Brown mm'st stiff SILTY CLA_Y with shale 20.0 | 5p_" _ ‘ ;
] 827.7 fragments and limestone floaters. . 11 !5/9/6 b bs FG
: Brown moist very soft highly weathered — '
— SHALE and thinly bedded LIMESTONE with . i,
-1 821.5 c]ay seams in sample 11 (bedrock) J1 {12/18/25 j0 DS (6
. Gray moist moderate]y tough SHALE \ |25 — |
- and thm]y bedded LIMESTONE (bedrock). P6.2 51 11/29?2% 11 DS I;Z
mf I 30/2" [2Ds .2
— —_ o — ‘ i . / i e
Datum _ USGS Hammer we. 130 |bs Hoie Diameter_-ﬁ._'.'ﬂ_, Foreman J.M
Surf. Elev. 847.7 Ft. Hmmelerop.é.Q__'in- Rock Core Dis, ____ NAN—L NXM-2" Enginser D.B.T —
Date Started __.__.._....._..__2; ?0 ’80 Pipes Size _O__D_,_Z___ In. Baring Method —CFA Date Completed .2 L2 ﬂlf a0 —
SAMPLE CONDITIONS SAMPLER TYPE ' GROUND WATER DEPTH - BORING METHOD
D — DISINTEGRATED DS — DRIVEN SPLIT SPOON FIRST NOTED FT. HSA — Hollow Stem Augers
I — INTACT PT-— PRESSED SHELBY TUBE © ATcomeLeTion 8.0 FT. CFA — Contingus Flight Au s
U~ UNDISTURBED CA ~ CONTINUOUS FLIGHT AUGER  AFTER ,i, ET. DC  ~ Driving Casing _
L — LOST RC — ROCK CORE BACKE LED  AMMEd.  .uma MD — Mud Drilling



CIVIL ENGINEERS

&, O e

G . Th / . PSC {55 516 Enterprise Drive/Covington, Kentucky 4 1011 /606-341-1322
. j‘ e en/ - Cioos Mayshall Ave fCincinnati, Qhip 45225/513-559-9089

o T LOG OF TEST BORING

cu-ema _Commonwealth of Kentucky s | : L BORING #_8 (2/2) |
prosecT - @eotechnical Expioration, NKU Health & Physical Education Center, s« _B0026F . -
! LOCATION OF BORING__AS_SMOWN on boring plan - : /Hicghland Heights, Ky

7 : o ‘ © SOl DESCRIPTION N STRA. | DEPTHL. _ SAMPLE s
- COLOR. MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS . |DEPTH|SCALE[Cona]  Biows/6” 1o, Tpe] Rec
[ ‘Gray moist moderately tough SHALE o ] N
' 826.2 and thinly bedded LIMESTONE (bedrock). E 30 — 13 RC 136’
- S . : - N Z ' 60"
P Gray moist moderately tough SHALE and - b
i1 thinly bedded LIMESTONE. " Limestone ' |
= is' fossiliferous and jointed in 1/4 -
. to 3 inch beds. 56% shale and 44% 7 o o
i Iimestone assuming lost core is shale. 35 ] 14 RC 45"
T (bedrock). . . ) N K
- 811.2 _ 36.50 = :
| T —r .
5 T | -
] - Bottom of test bering at 36.5 feet.. A
] 40 —
] g
.}_: 7 —
= -
7 =
= =
1j-’__ :
.—L..... J . ) — e —— - T o e, ) et - - I
Datum USGS . Hammerwt. . 140 (s Hole Dismeter __, H" Foreman Jd.M
Surf. Elev. .. 847.7 Ft. Hammer Drop 30 In. Rock Core Dia. 2" Engineer D.B.T.
i Date Started . PipeSize __ __“Y-Y-& ij"1:)'2-)|f|. Boring Mﬂghod.___ﬁ.ﬂ‘___ Date Completed 2/ 20/ 80 - -
" SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH - BORING METHOD -
D — DISINTEGRATED DS — DRIVEN SPLIT SPOON FIRST NOTED_"_‘Q&__ FT. HSA — Hollow Stem Augers
I — INTACT -PT — PRESSED SHELBY TUBE AT COMPLETION _B.0 _ F7. CFA - Continous Fiight Augers
U — UNDISTURBED CA-— CONTINUOQUS FLIGHT AUGER  ApTER HES. FT. DC  — Driving Casing

SCETAMNMADM OCRIET A A TIALL e L AL S e o a A wee— a e s



T . CIVIL ENCINEERS

90225

G. J. Thelen, PSC B e e i vnes ™
LOG OF TE’ST BOR!NG
;CL,gNT Commoriwealth of Kentucky ' ' _BoRING #_9 7
paosECT ___Geotechnical Exploration, NKU Health & Physical Edycation Center.. Jos #» _BOOZ6E
LOCATION OF BORING As shown on bomnq plan : /Hmh]and Heights, Ky : -
| " SOIL DESCRIPTION STRA. |DEPTH - SAMPLE B
ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SI2E, ?ROPORTIONS DEPTH |SCALE| Cond| - Blows/8" | No. Fyed) Re
846.3 _ — SURFACE - - — 0.5 | - I :
1845.8 | ASPHAIT.. S AP - e T e
B B T . e - D {30/10/5. 11 [DS™5
“1844.0 GRANULAR BAQF S - ,
B S - ~ |40 J1(5/6/8 2 ps[i0
J M1xed brown mmst medium st'lff to soft - g - : o
— ¢ FILL, silty clay w1th shale and Timestone - : 5 N
-4 842.3 | . floaters. 1 - oA I (12717725 |3 DS 12
7.0V I o
3 | Mixed brown and gray moist very stiff s e S| -
~1 839.3 FILL, shale W'ith 1imes stone floaters.. 71 4/15/8'_ 4 DS! 4
T Mixed olive b'r'own, brown and gray moist {10 ] S : Ii
' -medium stiff to soft FILL, shale with I 4/7/4 5 DS 1
T silty clay and limestone floaters. : P
5838.5 _ 280 41 /34 b ps 7
3 Dark brown moist mech um st1ff siLTy cLay - Ay 7 | |
—| 831.8 (sediment). ' YA e s AN N AR
o _ ‘ _ J1 2/272° 7 DS ,JB[
- Dark g'ray mmst soft to medwm stiff : 7 : '
-] SILTY CLAY with orgamc matter ' - I‘ 2711 - 5s N
7] (sediment ' ] 8 -8
7 826.8 | ( ). 19.5 : !
. Brown', trace gray moist médium stiff 120 1 7/5/5 9 DS Iﬁ‘
= Y i i . ' s /
Jasa 3 SILTY CLAY with 11mestone floaters 29 0 34— | 4,
— Brown moist very soft highly weathered : I17 n £
7 822.3 | SHALE and thinly bedded LIMESTONE(bedrock). 24.0/ g1 p5/6 10 05 6
=y Gray moist soft SHALE and thinly bedded 25.2 125 7 P
T 8211 LIMESTONE (bedrock). / JL/D poys2" 11 DS O'
= - CA
- Refusal and bottom of.test boring at 25.2 feet. 7 !
Datum USGS | Hammar Wt;ﬂ__’_ws. Hole Diamatar__L_._ Foraman J.M, _—
Surf. Elev. 8863 Ft. Hammer Drop __30_ in, RockCoreDia.____=  Engineer ___ R.B.T, : :
DamStarted' Pipe Size .D.2 In, Bpi-inn Mathod...._cf_A___ Date Completed _2/]2/80 :
SAMPLE CONDITIONS - SAMPLER TYPE . GROUND WATER oenu BORING METHOD
D — DISINTEGRATED DS — DRIVEN SPLIT SPOON FIRST NOTED HSA — Hollow Stem Augers
I — INTACT . PT — PRESSED SHELBY TUBE ’ AT COMPLETION 20 2 FT CFA — Continous Flight Augers =
U~ UNDISTURBED CA — CONTINUOUS FLIGHT AUGER AFTER HRS. FT. pC = Driving Casing

' *STANDARD PENETRATION TEST — DRIVING 2 QD SAMPLER 1"WITH 140 #, HAMMER FALLING 30" COUNT MADE AT 6”INTERVALS



= SHM CIVIL ENGINEERS

002286
G. | Thelen, PSC Gl bieComson s oo o 152
LOG OF vss'r BORING
. cuent_Commonveal th of Kentucky BORING &__10 -
/. pRosECT GeotechmcaT Exploration, NKU Health & PhysmaT Educatmn Center, OB » BQQZEE
“ LOCATION GF. BORING _AS shown -an. boring plan : /Hwh?and Hemhts, Ky .
I B SOIL DESCRIPTION STRA. | DEPTH SAMPLE
b N ‘ COLOR, MOISTUHE DENSITY, PLASTICITY, SIZE, PROPORTIONS _[PEPTH{SCALE| Gond|  Blows/6” - | No.[Tyéel Re
—f8d6 B —— - SURFACE - 0.5 | ' |
7 846.1 | - ASPHALT. | N0y |-
‘ : - _ : / - I 120/24/12 |1 |DS 115
] 845.6 GRANULAR BASE. = - o 130 T
| = s - - . 0t Ju. A PTITY
P Gray moist dense FILL, hmestone ﬂoaters ' : 7 o
—1 843.86 “and ﬂ"agments and shale Y A R e L R
= — .0l —LL_{16/8/16 2--bS 10
] . Mixed gray and brown moist medwm stiff : J e 1
-] ] to very stiff FILL, shale and sﬂty c“iay ' - -
_—839.6 and imestone floaters.. B - I |50/15/1513 s 7'
. Mixed brown and gray mo1st medium stiff ' h1oo 10 _ -
] + . FILL, shale and sﬂty clay w1th hmestone : 41 4/4/3 4A DS {15¢
= 835.6 - ﬂoater‘s ‘ /2.0 : 4B .1 -
{ ' | ' . 5 B
fe Dark gray moist medium st1ff to soft SILTY 11 12/2/2 5 Ips pg*
2 834.6 CLAY with or'gamc matter (sediment). " S k :
1] 15 | '
- , -Gray and brown mozst soft SILTY CLAY “trace doqT1 1/ DS 8"
dgrg6 organic matter (sedment) 17.0 ] . A
i - — . .
{ = _ : _ _ -
© ] _Brown-moist stiff,SILTY.CLAYMith iron a1 43/4/7 5 DS 187
- -oxide stains and concretions and shale 19.5 ‘ -
i —1827.1 fragments. : _ ] ,
q4 1.0 | 20T ' 3
i C i B - it B
- Brown and gra_y mo1st very soft highly -4 1 117/28/6 ,8 DS_ 10
= weathered SHALE and th1n1y bedded po gl ] , _
] Gray moist moderately tough SHALE and: , _ '
— 823.8 thinly bedded LIMESTONE (bedrock). _ 25—
0 Refusal and bottom of test boring at 22.8 feet. N
Datum . USGS Hammer Wt. ____ 140 Lbs.- Hois Dismeter 5" Foreman J.M.
Surf.Elw.__Sﬁ.Lﬁ_,Ft. Hammer Dmp_&Q_ln. Rock CoreDia. . - Engineer B.B.T.. -
Dats Started 214780  pPipesize__0.0.2 ~in.  Boring Method__CEL_ Date Compistad 2/14/80
SAMPLE CONDITIONS , - SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D —‘DlS_INTEGF!ATED DS — DRIVEN SPLIT SPOON FIRST NOTED FT HSA — Hollow Siem Augers
I — INTACT PT - PRESSED SHELBY TWBE - Conti Flight A .
U - UN!;STURBED | CA — CONTINUOUS FLIGHT AUGER :lffﬁ " 2 bo l 3 CEA - ofwfn?éis.n;g e
L— LOST RC — ROCK CORE - BACKF!LLED HRS MD — Mud Drilling



[
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CIVIL ENCINEERS

LOG OF TEST BORING

. Commonwea'ith of Kentucky

00227

. G Th l , PSC Csis Enterprise-Drive/Covington, Kertucky 41011 /606-341-1322
. j . ! € en/ = 0 1008 Marshail Ave. /Cincinnati, Ohio 45225/513-559-908%

BORING w 1]

erosecr . Beatechnical Exploration, NKU Health & Physical Education Center, _ sos e BOOZGE . |
' LOCATION OF BORING __AS shown_on boring pTan ' /Hiqhiand Heights, Ky_ :
E ‘ ' *_ SOIL DESCRIPTION ' STRA. | DEPTH : SAMPLE -
el ELEV. . ) COLOR MOISTURE DENS!TY PLASTECFTY SI\ZE, PROPOHTIONS - E_)_EPTH SCALE] cond VB_ro.ws,’S" No.{Type E
RE:LTCE] -,,.' e SURFACE 0.0~ . oL
— T : .3 T 'e/5/6 1T |pS e
R Brown mmst Stlff FILL sﬂty clay with 2.0¢ C o
-~ 849.3 | r‘oots A T o -
_ T =1 |5/6/8 2 .DS |10
- Mixed brown moist st1ff FILL sﬂt_y ciay : 4.5 ——
.- 846.8- with shale and ]1mestone ﬂoaters T . 1 ‘
I , ' 11 15/6/7 -3 S 14
= - Brown, 11tt]e gray moast st"lff to medwm 11 /-.-/ : : '1!
7 stiff FILL, shale and silty c]ay with - . |
—_ hmestone ﬂoaterr L 471 | 5/5/5 4 s 1 6
~841.8 i 9.5 -
-1840.8 TOPSOIL o 1.1 | 4/3/4  BA DS fi8!
S R .12, 5B P
i ' Browmsh gray mcnst med1 um st1ff SILTY o 1e0y o .
1'839.3°} . CLAY (sedment) J1 |2/2/2 B DbS ps_'
T " Dark gr'ay mo1st soft SILTY CLAY with 5.0 { 15_ ‘
— . organic matter and iron oxide stains E N ke ha
1836.3 | - (sediment). (M) | ool A Ve opsis
1834.3 Brown, trace ,g-ray moist soft. S.ILTY CLAY. / 11 [4/5/6 B DS Iié'
] . Brown, trace gray moist stiff SILTY CLAY 22 1
— with iron oxide stains and concretions : 0— I '35/6" b bs for
-1831.8 - and shale fragments.(CL) 21.5. 4. | 2
] Brown and gray moist very soft highly p2.7 :
- weathered SHALE and thinly bedded ' - L/D|50/2" 10 DS~ 3”
-829.8 LIMESTONE (bedrock). . 25 A |
_: Gray moist moderate"ly-'tough SHALE and ] i
1828.6 thinly bedded LIMESTONE (bedrock)., — - |
= Refusal and bottom of test boring at 22.7 feet. ] —
Datum gg?s"j Hammer Wt. __ 1;8 Lbs.  Hole Diameter 5" Foreman g-E-T
Surf, Elev. . Ft. Hammer Drop in, Rock CoreDia. ______ — . Engineer e D i,
Date Started PipeSize & C]'D°2,ln. Boring Mathod_.'.'__..ﬂ__ Date Compieted 2/ i ]/ 80 S—
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD _
D — DISINTEGRATED DS — DRIVEN SPLIT SPOUN FIRST NOTED FT HSA — Hollow Stem Augers
| = INTACT PT ~ PRESSED SHELBY TUBE AT COMPLETION CFA — Continous Flight Aug- 7
U — UNDISTURBED CA — CONTINUOUS FLIGHT AUGER AFTER Has DC — Driving Casing
L — LOST RC — ROCK CORE , BACKFILLED €% HRS MD — Mud Drlilmg



S R CIVIL ENGINEERS

LOG OF TEST 'BORI-NG

r

00225

T G Th / ‘ PSC {1516 Enterprise DrivefCovington, Kentucky 41011 i606-141-1322
 J. € en; ; [ 1068 Marshail Ave./Cincinnat, Qhio 45225/513-559-9089 -

BORING #_12 :

CLIENT. “Commonwealth of Kentucky - -
PROJECT Gectechnical Exploration, NKU Health & Ph,ysu:a} Education. Center, _ Jos »_80026F
LOCATION OF BORING. lﬁs shown on boring p]an /H1qh]and Hemhts Ky - :

: ~ SOIL DESCRIPTION . |STRA. [DEPTH|____  SAMPLE

j?. ELEV. . COLOH MO#STURE DENS!TY PLAST!C!TY SIZE, PHOPORTSONS |DEPTHSCALE| cond | Blows/6" | No.|Tvpe| Ri

QO 20 _ _ SURFACE ~ 0.0 +— I '

A ' : ' -1 18/5/3» 1 ¢

T M1xed brown, trace -gray moist mech urts st1ff , _ _/-/ _] o3
—H . FILL, silty clay w1th shaie and 1imestone .. .| 2.5] b

- 4.846.] ﬂoaters : A - _

e S dus .

A" M1xed brown mmst stiff FILL, sﬂty c]ay ":*- S . A|PT S
] ~and shale with hmestone floaters. V7T ] 7/8/12 2 DS hs
q 811.6 ’ | 7.0 +— "
= : _ - : . -1 8.0 - , :

7] 840.8 Brown moist stiff FILL cla ' - B '

. ) Y. - . .._/‘9‘5 ‘ I 7 6/8{10 gg DS 18

i Brown moist very St'lff SILTY CLAY with iron ] 1023 | :

- 839.1 oxide stains. A J1 114/20/6" 4 ps|s

',: o Brown, trace gray mmst Stlff CLAY w*:th ' -] - :
3 g35.1 - limestone floaters. ‘ , 013.5] 41 |38/6" 5 ps|s
_:: OIiv_e brown mo"ist' soft weathered SHALE 15 _ o
RN : and thin‘]y bedded LIMESTONE (bedrock). 6.0 1 50/6" 5 bS 6

!{ : - ! —1 " .- . ’

i Gray moist moderate]y tough SHALE and 17.5 D_150/2 /" ps |2
0 8311 thinly bedded LIMESTONE (bedrock). / ] B

L Gray moist tough SHALE and thinly 207 8 RC BO'

- bedded LIMESTONE. Limestone is o 60"
- highly fossiliferous and jointed in - :

- 1/4 to 3% inch beds. 27% shale and -]

1 821.1 73% limestone. (bedrock). -

- , | _ 25{ 8 RC g{_J_T

- Bottom of test boring at 27.5 feet. ] |
- | bzs | 3 |

Datum USGES Hommerwt. 140 Lbs, Hole Diar;\eter..__,___,L_ Foreman J -M L]

. Surf.Eiev, 848 b Ft. MammerDrop 30 In.  Rock Core Dia. _Nxm-2" Enginser D.B.T.

i; Date Started ¢ 2/13/80 _ 19/80 Pips SEZD_LD..:_&_____ in, Boring Method___JLA__ Date Completed _ 2/ ] 9/80 :

" SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH 20RING METHOD =

D — DISINTEGRATED DS — DRIVEN SPLIT SPOON _ FIRST NOTED FT. HSA — Hollow Stem Augers

! — INTACT PT — PRESSED SHELBY TUBE AT COMPtiTI FT CFA — Continous Flight Augers
U — UNDISTURBED CA — CONTINUOUS FLIGHT AUGER AFTER H%ﬁ DC — Driving Casing

L = LOST RC — RQCK CORE BACKF!LLED HRS MD - Mud Drilling
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-6 OF TEST 3ORING

aE Ummuﬂ"’-“‘ ZUISh '<e'“=’ f'",V - " ] SORING #_ 13 -
rYERT Georor‘nm :;E"- x:]oration, NKU Hea P _LEIILE_Y‘_,___ JOB #_ 809_2{,_
P ICATION ¥ JomiG S SA0WD on buring plan ‘ /H" ahland Hemhts Ky -]
: .Qn o T ~ . SOILDISCRIPTION” | T [stRa. [oerTH . SAMPLE ]
y et | PMLOR, MOISTU.IE, JSHSITY, PLASTEC]_TY,SiZE,PROPOFITIONS DEPTHISCALE[Cond]  Blows/s” No'h@'ﬁ
, : LT — JurrAcE — — 00" . : ] :-
‘I : Mixed brown, trace gray moist st1ff FILL 1% 3/6-/:9-- L ID‘
j' ' silty clay, little shale.with Timestone al o
1 floatess. ) - 31| 47876 2 _Jﬁs
e - "
1 ! . =R R AV
| 7 _
] | S I T Y7 YA T B
j_ 5.6 - o B 9.5 ; T - bt
- O R - - ‘:
- !— “own ﬂO‘l <+ \.;y g .1:. CLAY w1th jron 11 110/8/7 5 S
| uxue Stains ] : l
B 13.5 {1 | 6/8/13 [k is
e i N - ] ' .'GBJ'
— Brown moist very 3uft highly weathered - 15 S
. - SHALE and thinTy bedded LIMESTONE _ ' J1 §711/23/6" 7 IS
8381 _ (0°drock) - 117.0. -] o I"
4. | Olive brown moisi soft weathered o1 |[85/6" B.iS
4 35.6 SHA! E and tmn]y uedded LIMESTONE (bedrock) 19,5 - ' IS-
- "J20.5 |20 coson ok
B Gray mois+ modorately tough SHALE and N -qD 50/2 0 LES
! 80.5p, chinly badded LTMESTO*{E (bedrock) 4 — |
] ) Redisyt el hottom 5f test boring at 20.5 feet. o5 __E |
D S (VY T &_‘ \,': PR AT S o H A|40 __tDhs, Hole Dia-nutarﬁ_sl__'___ . Foreman . _ - . _ _J_-.M..._ —
L Rl 834 5 LFL lnnmer 9rap 30 In. Rock CoreDia. = ____ Engineer, _........_..‘—Ds.B. _____ —_
Mta Sty ?/ ]9/ 80 Jipa Size.. __L__ln Boring Method _CFA __ _ Date Compieted . _.2/18/80

AN TGS G HINS

GROUND WATIR DEFTH

AMTUSR TYPE

I0ANG LIETHO!

D - "DISINTEGRATED DS — DRIVEN SPILIT SPOON FIRST NOTED FT. HSA — Hollow Stem Av s
1 — #NTACT- . PT — PASSED SHELBY TUBE AT COMPLETION L ULY  FT. CFA — Continous Flight Aug
W — UNDISTUNBED |~ CA - CONTINUOUS FLIGHT AUGER AETER MRS, FT. DC — Driving Casing -

"S?‘AN'D.“(H"" JENETRATVION TEST — DRIVING 2" OD SAMPLER 1' WITH 140 #. HAMMER FALLING 30”; COUNT MADE AT 8" INTERVAI
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00239
i G J The/en PS C S5535’1221‘322‘532‘}&??:{25;‘:{’é‘ﬁf’&i&é”ﬁ’?%’?ﬁ? S
I.O-G OF TEST BORING
CLIENT Commonwea]th of Kentucky . bominG »__14(1/2)
prosecT___Geotechnical Exploration, NKU Hea'fth & Physwa] Educatwn Center, Jos#__8O026F . .
LOCATION OF BORING _AS_Shown on bormq plan /H]qh]and Heights. Ky . :
_ = ' SOIL DESCRIPTION . |STRA. |DEPTH . SAMPLE
ELEV. - co:.oa Mossrune DENSITY, PLASTICITY, SIZE, PR@?ORTIONS DEPTH|SCALE| Cang! . Biows/6” |-No.|Typel Hec
8603  —— SURFACE - : s ~00 — | ]
0 " Mixed brown and drayish. brown moist stiff g T | 4/3/3 T DS|-16
3 . . FILL, silty clay, trace organic 'natter mth . 2,01 o1 : Y
—1 858.3 - Tron oxide stams / | ——— : 1ok
' , -1 3/3/3 2 DS 18
] - Mixed. brown dark gray and ohve gray moist R .
o " medium st1ff FILL, sﬂty clay, trace or‘gamc 5.5 5 4 SR S B
| 854.8] matter. . s 31 3/5/8 3ADS; 18’
i ' T o - ' 3B
t - Mixed brown- moist stiff FILL, silty c?ay _ . S ,
i with shaie, hmestone floaters and concrete =1 110/13/9 |4 DS 14!
" _ chunks.. 7] . ' _
.E_: 10 N . S .
] ' ' ) J1 16/8/14 5 [DS!16'
-1 848.3/ . | | 2.0 Ea
’E | Brown, tr‘ace gray moist Sti ff CLAY wH:h N ' ]I 5/1'2/]'6 6 |DS{10"
3 845.8 hmestone ﬂoaters Col -~ [1a.5 1 T
- Brown, trace gray moist very soft highly - - 3T 26/35/6" |7 |DS|10"
7 weathered SHALE and thm]y bedded _ -
,—{ 840.8 LIMESTONE (bedrock). 7 _ _
4 J1 115/3/6" DS! 3¢
T 0live brown with seams of gray moist soft g 5 /3/ 8 ,. 3
- weathered SAHLE and thinly bedded LIMESTONE oo - -
=1.836.8] :(bedrock). : : : ‘ J1 [19728/3% |9 |ps] g
= Gray moist soft to moderate]y tough SHALE 3 o~ '
7 Gr’ay moist moderate]y tough SHALE and
-] thinly bedded LIMESTONE. Limestone is - 5.0 | 55 < L/D 11/Ds| o
- ‘fossiliferous and jointed in 1/4 to 3 : ] . [CA
- inch beds. 50% shale and 50% Timestone ]
] assuming _]ost core is shale (bedrock). 4
- ~ N 140 e 5" : J.M -
" Datum HSGS Hammer Wt. Hoie Diamster Foreman D'B"T l
Surt. Elev. __860, 3 F1. ', Hammer Drop EQ - .jn . Rock Core Dia. =21 Engineer sDe s
o D'atsStamd__.._.___.__Z‘ 19/80 ‘ PpoSIZO_O..‘....D—.__in " BoringMethod —_CFA  pate Compieted _2/19/80 :
" SAMPLE CONDITIONS . SAMPLER TYPE GROUND wmen nem-u BORING METHOD B
D — DISINTEGRATED , DS — DRIVEN SPLIT SPOON FIRST NOTED ' HSA — Hollow Stem Augers -
: I — INTACT * PT — PRESSED SHELBY TUBE AT COMPLETI(EI FT CFA — Continous Flight Augers
© U~ UNDISTURBED ~ CA ~ CONTINUDUS FLIGHT AUGER AFTER HRS ET, DC. — Driving Casing
L — LOST _ RC — ROCK CORE Ny BACKF'LLED HRS. MDD — Mud DFIHII’IQ
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G. J. Thelen, PSC

Os f6 Enterpnse Drive/Covingion, Kentucky 41017 1606 341-1322-
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LOG OF TEST BOR!NG

Commenwealth of Kentucky

a

90231

. BORING # 74!2{2! , _

© CLIENT
prossct_ aeotechnical Exploration, NKU Health & Physma] Educatwn Center,‘ Jo8 #_80026F .
_ LOCATION OF BORING __AS_Shown on boring plan. . /Highland Heights. Ky, e
ELEV " SOIL DESCRIPTION : STRA. [ DEPTHL SAMPLE
V- coLon, MOISTURE, DENSITY, PLASTICITY, SIZE, Pmoanoms DEPTHSCALE|Cona] | Blows/6” . | No.| %o o
. - J 12 |RC 2
] : 4 ' J
7 Gray moist’ moderateiy tough 'SHALE and 30 .
. thinly bedded LIMESTONE. Limestone is : R
. fossiliferous and jointed in 1/4 to.3 1 '
= . inch beds." 50% shale and 50% 1imestone _.‘ J131RC. 2!
- - -assuming lost core is sha]e (bedrock) - R 60"
-z 7 J e’
4 e25.3] 35.0135 7
7] o S - Z J !
7 Bottam of test boring at 35.0 feet. gl i ;
— R = ’ s
- : , ]
2 *overed by dozer - . |
AW U S
- N \ .
Datym USGS © Hammerwt. _ 140  ibs.  HoleDismeter__5" __ Foreman J.M.
Surf.Elev, _860.3  Fy - Hammer Drop _30 ___In. Rock Core Dia.__NXM=-2"  Engineer D.B.T
Date smw_ZLlQLBD___ PipeSiza'__Q.._D_._Z..___ tn. Boring Method.._.__g_;_\,__ Date Compietad 2/] 9180 —
. SAMPLE CONDITIONS . SAMPLER TYPE GROUND WATER DEPTH _ BORING METHOD .
D - DISINTEGRATED DS — DRIVEN SPLIT SPOON FIRST NOTED FT1. HSA — Hollow Stem Augers
| — INTACT * PT — PRESSED SHELBY TUBE AT coMPLETION 1.9 __ FT. CFA — Contigous Flight Auge—
U ~ UNDISTURBED CA — CONTINUOUS FLIGHT AUGER  arTeR HRS ET. DC ~ Driving Casing
L — LOST. - RC — ROCK CORE . BACKFILLED HAS. MD — Mud Drllllﬂg

SSTANRARN PENETRATIAN TEST _ (AR IV iAGE AN QAMDI O 1M WWITH 440 e LAMMED AL AR DAY . AMLIRIT ARANE AT SO0 IMTSDWV AL ©
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G. J. Thelen, PSC  Bisrams i onte s oo
. - . .
, 7 _ LOG OF TEST B,ORING
CL;EQTWComonwe'alth of Kentutky’ o S ' ' ' BORING & 15
prosecT_Geotechnical Exploration, NKU Hea]th & Physu:a] Educatmn Center, so8 »_80026E
LOCATION OF BoRiNG AS._Shown_on bormq plan - _ /Hmh]andﬂemhts. Ky
i SQIL DESCRIPTION - |sTRA. [DEPTH : VS,AMP'LE
BLEV- |~ cOLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS . |DEPTH |SCALE{ Conal - Biows/&" | No. Tmel i
BB [ — SURFACE ———— e 00 - |
A ' : - I P 11/8/58 11 |DS (14
] " Mixed brown with - ‘gray moist st1ff FILL — - N '
- - silty c¢lay and clay with shale, trace _ ' -
_;_7 grave! and Y‘OOtS : 7 ) ) 11| 4/6/7. 2 DS 18
=857.3 S L 4.5 oT—. . 11
- B M1xed brown ‘moist st1 ff to very Stiff . , _ - ] - 15/4 _ 315
- - FILL, silty clay with shale and hmestone 4L '5/7/8 14 DS |18
" - ﬂoaters - ‘ ‘ . _ o
- - 31 17/3/5 . 5 ps 10
= , A ) W T 668 6 [os i
~1849.8 o e 2ol J ' 
s M1xed brown moist very st1ff FILL, shale | |'5/6/8 7 DS a8
_:'8_46.8 o w1th sﬂty clay and ]1mestone f'ioaters : ~15.0 15 ' 1 :
1 Brown moist very stiff FILL,silty clay 31 [5/6/12 8 [pS |15
_ - | - with'shale fragments and hmestone : : ' o
—842.3 floaters. -
— ' ' | <41 |6/7/10 9 DS fa
7 ~ Brown moist very stiff CLAY with jron \N9.51 : ‘ .
—-835.8 oxide stams = 20 B : '
] Brown moist very st'lf’f CLAY with iron - ' 22-0 o 1 15/6/8 ]Q DS 8"
- 5 . oxide stains and concretions and shale e
—337.8
=8 | Tragments. . bao| 3T [&31/6" 11 ps for
- Brown and olive brown moist soft weathered - -
—-B35.8 'SHALE and thinly bedded LIMESTONE {bedrock). 25— _
s Gray moist moderately tough SHALE and thinly . 26.5 41 |75/6 12 pS | 6"
I d834.2 bedded | IMESTONE (hedrack) \b7 6 ]
Refusal and bottomof test boring at 27.6 feet. . 50/2" 3ps 2"
E;atum USGS . \Hammer Wt.__ﬂ___l.hs. Hole Diamater_;ﬁf__; . Foreman _ J.M
Surf. Elev, 861 8 Ft. = Hammer Drop_____s_o____,_m. Rock Core Dia. ____= Engineer D.B.T
oateStmad_Z.UB_L8O_ pipesize.. 0.0.2  1n Boring Method__EEA___ . Date Completad 2/18/80
SAMPLE CONDITIONS - - SAMPLER TYPE - GROUND WATER DEPTH : BORING METHOD
' - D — DISINTEGRATED * DS — DRIVEN SPLIT SPOON FIRST NOTED.___NONe 1. HSA — Hollow Stem Augers =
1 — INTACT PT — PRESSED SHELBY TUBE AT COMP TION_BLH_ FT. .CFA — Continous Flight Augers
U — UNDJSTURBED - " CA — CONTINUQUS FLIGHT AUGER AFTER HAS. ET, - bDC — Driving Casing
L — LOST o : RC — ROCK CORE BACKF]LLED HRS. MD - Mud Drilling

“STANDARD FENETRATION TEST — DRIVING 27 0D SAMPLER 1 WITH 140 #, HAMMER FALLING 30“; COUNT MADE AT 6 INTERVALS
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| FIELD CLASSIFICATION SYSTEM
FOR SOiL EXPLORATION

' NON CCHESIVE SOILS
- (silt, Sand, Gravel and Combinations)’

 particle Size Identification

Density o L S

- Very Loose - B blows/ft. or less Boulders - -8 inch diameter or more
Loeose’ " -6 to 10 blows/ft. - . Cobbles 3 to 8 inch diameter
. Medium Dense -11 to 30 blows/ft. - -~ Gravel . '.Coarse —% to 3 inches
Dense -31 to 50 blows/ft. - ' o " Fine _3/15 to % inches
- Very Dense -51 blows/ft. or more ' . _ S
i S - Sand’ . _Coarse -2mm to Smm
L L . - , o ' {dia. of pencil lead)
Relative Proportions . - o Medium ~0.45mni to 2mm
Descriptive Term - : Percent " ' C (dia. of breom straw).
Trace _ 1 -10 ~ Fine ~0.075mm to 0.45mm -
Little S ' 11 - 20 - : " (dia. of human hair)
Some - _ 21 -85 . . Silt ~0:005mm to 0.075mm -
And . - 86 - 50 - ' ‘ (Cannot see particies)
 COMESIVE SOILS -
(Clay, Silt and Combinations) , ‘
: _ : Unconfined Compressive
Consistency Field Indentification ' Strength (tons/sq. ft.}
 Verysoft .- - Easily penetrated several inches by fist Lgss than 0.25
Soft - Easily penetrated several inches by thumb _ 0.25 - 0.5
Medium Can be penctrated several inches by thumb with moderate effort . 05 1.0
Stiff o Readily indented by thumb but penetrated only with great effort ' 1.0 =20
" Very Stiff 1 Readily indented by thumbnail : 20 —40
Hard - Indented with difficulty by thumbnail Over 4.0

Classification on logs are made by visual ingpection.

ga2.070.D,13%" L D, sampler a distance of 1.0 foot into undisturbed
Soil with a 140 pound hammer free falling 2 distance of 30.0 inches. Itis customary for GJT to drive the
spoon 6.0 inches to seat into undisturbed soil, then perform the test. The number of hammer blows for
seating the spoon and making the tests are recorded for each 6.0 inches of penetration on the drill log
(Example—6/8/9}. The standard penetration test results can be obtained by adding the last two figures

N

(ie. 84+ 9=17 blowsft.). Refusal is defined as greater

Standard Penetration Test—Drivin,

Straﬁ Changas——ln.,tﬁe colemn - “Soil Descriptions” on’ the drill log the horizontal lines represent strata
changes. A solid line { _ ) represents an actually observed change, a dashed line (———) represents

an estimated change.

~

Ground Water observations were made at the times indicated. Porosity of soil strata, weather conditions,

K VeV 2 Ainatad an the Inom.

00233

than 50 blows for 6 inches or less penetratipn..



