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REPORT FOR
U, 5. DEPARTMENT OF TRANEPORTATION
TEST TRACHK
KANSAS

I - Introduction

A. Purpose of Survey

The purpose of the survey was to examine the proposed
U, S. Department of Transportation test track site in Kansas
from a geological and laboratory testing investigation through
the use of samples obtained from prescribed test borings taken
along its center-~lins. N

8. Location of Site

The test track site is located 30 feet west of the center-
line of the existing Santa Fe track between mile posts 161 and
163, approximately 11.3 miles northeast of E1 Dorado, Kansas on
Highway 177, or 7.2 miles southwest of the small community of
Cassoday, Kansas. The terrain of the site area is rolling with
two hill areas necessitating excavation.

C. Test Borings

The following 16 test borings were augered, drilled and
cored on April 16, 17, 23, 24, 1569 by means of a 750 Failing
truck mounted core drill:

Bnring Station

Number Number Description Depth

#1 8513+00 Embankmant 6.0 .
#e 8514+62 Embankment 6.0

#3 8517+00 Embankment 6.0°

#h 8523+00 Excavation 1.2

#5 8535+22 Excavation 13.0!

#e 8542+00 Embankment 6.0'

#7 8549+39 Embankmant 6.0'

“hemphill the name you can trust”
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Boring Station
Number Number Description Depth
#8 8560+00 Embankment 6.0"
#9 8563+06 Embankment . 6.0
#10 8568+76 Embankment - 6.0
#11 8575+42 Embankment - 7.8¢
#12 8582+00 Excavation: 13.0!
#13 - 8587+00 Excavation 18.0!
#14 8590+00 Embankment 6.0!
#15 8594+00 Embankment 6.0!
#16 8598+40 Embankment : 6.0"
Total : 134.0'

» Il - Geological Survey

A, Type Soils

Three representative soils were found to be present in the
gverburden sectiom above the bed rock bstween Santa Fe mile posts
161 and 163, Kansas. S ’

The uppermost of these three soils is best described as a
clay, silty, black, moist and plastic varying in thickness from
total absence in borings Nos. 8 and 16 to a maximum thickness of
3.8 feet in boring No. 1l. Average thickness of this upper soil
where present is l.3 feat.

The next lower soil type beneath that of above when present
is a clay, slightly silty, reddish brown, moist and plastic. It
varies in thicknass from total absence in boring Nos. 1, 2, 7, 8,
9, 11, 15 to a maximum of 5.3 feet in boring No. 12. The averags
thickness where present is 1.0 foot. In boring No. 11, 3 feet of
this particular clay was used as a fill and noted immediately at
the surfacs. :

The third and lowest soil type where present is described as
a gradational clay, mottled gray, yellow, tan, moist to wet (due
to rainfall drainage at this time of year from ditching ad jacent

“hemphill the name you can trust” —
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to present track), plastic, grading into this same colored clay-
shale which is refusal to the penstrometer. This type was found
to be absent in bering Nes. 1, 7, and 8 and reached a maximum
thiokness of 4.0 fast in baring No. 5. Avarepa thicknmess aof tha
unit where present was found toc be 0.8 foot, wherein approximately
half of this total thickness can be considered clay and the bottom
half clay-shale or refusal.

8. Bed Rock

Bed rock as herein described will denate the top of the
Fort Riley limestone of Permian Geologic Age. However, in most of
the borings actual refusal occurs a few inches above the top of
the limestane in a weathered form of shale that appears to be more
of a clay-shale as mentioned above. The weathsred and soft con-
dition of {he shale was evident from the poor caore recovery in
this thin interval immediately on top of the limsstone.

The Fort Riley limestone in the borings was characterized by
being mostly dense, buff to gray and of medium hardness in its
purs state while in a number of instances it appsared shaley,
interbedded with thin clay-shale to shale layers, and in some
instances only minute shale laminae. Vugular openings due to
solution in this near surface carbonate section occurred in borings
Nos. 3, 7, 12 and 16. Less camman than the vugs were verticasl
fractures found in boring Nos. 2, 13, and l4. According to the
Kansas State Geological Survey, fracturaes or jolntlng occur quite
common in the fFort Riley limestona.

Due to the affects of eruosien on top the surface of the Fort
Riley limestone and its interbedded shale layers, it would appear
that its grade approximates 0.5 foot per 100 feet or expressed as
28 feet per mile or 0.3 degree of dip in a southwest direction.
Less than one degree dip to the southwest is likewise accepted by
the State Geological Survey.

C. Surface Bround Water

Althaugh several drainage patterns cross through the two-mile
area of the present and test track area, the general pattern of
‘drainage for the area is to the snuthuast or parallel to the
direction of the track.

“hemphill the name you can trust”
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Only drainage water was encountered in ssveral of the borings,
this being due to their nearness to present ditching carrying or
holding water after heavy rainfall this time of year. The water
table for the area is reported at approximately 180 feet by a
water well drilling firm active in tha area.

III - Engineering Analysis

Conditions existing at proposed site location in Kansas offers
a much more variable soil profile than those existing in New Mexicao.
‘There exist three basic types of socil at this location which may
be used as fill or embankment material. Because of topagraphy
there may exist fills of approximately 6 feet. The silty clay
uppermost soll has a remolded modified proctor campacted -dry ‘unit
weight of 105.7 pounds per cubic foot with an ocptimum moisture
content of 17%. Undisturbed samples obtained for this material
indicate an average unconfined compressive strength of 2.0 ksf.
Upon remolding the unconfined compressive strength was found to be
an average of 6.0 ksf, The large increase in strength in the re=
molded state, compacted to 95% modified proctor density, results
from the relatively large increase in dry unit weight of the mate-
rial. : ' .

The next underlying material is a CH materisl with an undis-
turbed compressive strength averaging about 2.5 ksf. Remolded
strength of this material compacted to 95% modified proctor density
averaged about 6.0 ksf which was the same as overlying seil.  The
strength gain here again is contributed to the increased unit dry
weight of the remclded compacted soil. Remolded unit dry weight of
modified proctor for this material was 106 pounds per cubic foot
with an optimum moisture content of 19%. .

Soil lying just above the limestone and shale was a silty clay
of good remolded unconfined compressive strength (averaging shout*
6 ksf). The modified proctor unit dry weight of this material was
found to be 109 pounds per cubic foot with an optimum moisture
cantent of 16.6%. This material might be classified as a CL
material, ; .

Since segregation of this materiasl will be almost impossible
during excavation, the resulting borrow will be a mixture of all
three types of sgil. No foreseen difficulties should arise from
mixing these soils. Before placing and compacting these soils they
should be thoroughly mixed if they are to be used together,

“herﬁphill the name you can trust”
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Lime stabilization of this material would not be recommendable
except for possibly the top six inches of the road bed io provide
a8 tight durable surface on which to construct tracks. The lime
content used in this layer should be sufficient to cbtain 2 strength
gain and not a percentage that sould reduce plasticity only. In
this case as well as with the cement content additional tests
would be necessary to recommend a percentage. This information
could be made available upon raquest.

A detailed slope stability study of this material was not
attempted since testing was conducted in accordance with specifi-
cations issued for bidding, and we do not feel that we have suffi-
cient information from the investigation to make a detailed study.

The problem present at the Kansas site location which should
arouse some discussion is the possibility of differential movement
between sections of track that will be located on bed rock and
those sections which will be placed on embankments. To prevent
this accurrence it would be advisable to undercut bed rock at
transition sections to allow at least 4.0 feet of fill to be placed.
This would allow for a more uniform depth of fill; thus, more
uniform compacted sgil behaviar.

HEMPHILL CORPORATION
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B. D. Marks, 111, Bo5.GeEsy MeSeCaEe
Soils Consultant
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UNCONFINED COMPRESSION TEST

DATE . aprt1 22; 1969

CLIENT . The Atchinson, Topeka and Santa Fe Railway System

PROJECT. w. é. Department of Transportation for Kansas Area, '».,,»_.:

Test Track

TEST RESULTS

HOLE NO._ 1 SAM
MATERIAL DESCRIPTION:

PLE NO.

o7 h e,
. }ﬁi PHILLY
\Cﬂ\.'oll"loﬂ

(3

FROM 1.0 _ TO 2.0

Black Silty Clay - Moist, Plastic

5,000

4,000

3,000

2,000

1,000

COMPRESSIVE STRENGTH - LBS PER SQ. FT.

0 2

UNIT STRAIN

HEMPHILL .

4 6

PERCENT

PHYSICAL
PROPERTIES

UNCONFINED
COMPRESSIVE
STRENGTH LBS
PER SQ. FT.

PERCENT STRAIN
PERCENT MOISTURE _35.9

DRY DENSITY LBS
PER CU. FT.

LIQUID LIMIT
PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LIMIT
SHRINKAGE RATIO
CLASSIFICATION

. 1,516.32

-5.93

83,

CL

FAILURE CONDITIONS

-

o ————

CORPORATION

4834 S, B3RD E. AVE.

TULSA, OKLAHOMA




UNCONFINED COMPRESSION TEST

DATE ' apri1 22, 1969 Fay
. l ~'\¢‘/}: Lh .,_'.'-,,"
CLIENT. The Atchinson, Topeka and Santa Fe Railway System ﬁgh’gp%{“_[:i

. Q’»\f:‘gor‘%

PROJECT . U, S. Department of Transportation for Kansas Area,
Test Track '

TEST RESULTS

HOLE NO. __.__2__ . SAMPLE NO. : FROM _0.5 TO _1.5 _
MATERIAL DESCRIPTION .__Black Silty Clay - Moist, Plastic

PHYSICAL
5,000 PROPERTIES

UNCONFINED
COMPRESSIVE

STRENGTH LBS

PER SQ. FT. 3,650.40

4,000 PERCENT STRAIN _8.55
PERCENT MOISTURE 30.5

= DRY DENSITY LBS
- PER CU. FT. 92.3

LIQuUID LIMIT

> PLASTIC LIMIT

PLASTICITY INDEX

SHRINKAGE LIMIT

SHRINKAGE RATIO
CLASSIFICATION —CL_

3,000

»N
-
o
[
o

FAILURE CONDITIONS

1,000

COMPRESSIVE STRENGTH - LBS PER SQ. FT.

2 4 - 6 8 3

UNIT STRAIN = PERCENT

HEMPHILL . CORPORATION
4834 5. B3RD E. AVE. : 3

TULSA, OKLAHOMA
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UNCONF!NED COMPRESSION TEST

DATE.  april 22, 1969 E
CLIENT. The Alchinson, Topeka and Santa Fe Railway System . H'E/P(’PHH
\co"ou on
PROJECT: U. S. Department of Transportation for Kansas Area, ." ,,,, :a/
Test Track
TEST RESULTS
HOLE NO. SAMPLE NO. FROM 1.5 TO 2.5 _

MATERIAL DESCRIPTION.

Reddish Brown Clay, Slightly Silty - Moist, Plastic

PHYSICAL

5,000

PROPERTIES

UNCONFINED

COMPRESSIVE

STRENGTH [BS

Q. FT.

PER SQ. FT. —1,352,16

S

4,000

PERCENT STRAIN 3.84

PERCENT MOISTURE_29.5

DRY DENSITY LBS

PER CU. FT. 88.8

LIQUID LIMIT

3,000

PLASTIC LIMIT

PLASTICITY INDEX

SHRINKAGE LIMIT

SHRINKAGE RATIO

CLASSIFICATION —CL

,000

FAILURE CONDITIONS

1,000 5

AN

e —

COMPRE SSIVE STNBENGTH - LBS PER

0 2

UNIT STRAIN

HEMPHILL .

4 6

- PERCENT

CORPORATION

4834 8. 83RD E. AVE.

TULSA, OKLAMOMA




UNCONFINED' COMPRESSION TEST

DATE . apri1 22, 1969 E
’ »“‘: ”"} ,'5.'/,'
CLIENT. The Atchinson, Topeka and Santa Fe Railway System . QE/MPDH]Lﬁ
PROJECT. U. S. Department of Transportation for Kansas Area, W’%
Test Track '
TEST RESULTS
HOLE NO._&4 _ SAMPLE NO, : FROM _0.0 TO _1.0
MATERIAL DESCRIPTION._ __Black Silty Clay, Moist, Plastic
! PHYSICAL
3,000 PROPERTIES
UNCONFINED
COMPRESSIVE
STRENGTH LBS
' PER SQ. FT.
4,000 PERCENT STRAIN _9.25
PERCENT MOISTURE 31.2
DRY DENSITY LBS
PER CU. FT. 86.4
LIQUID LIMIT
3,000 PLASTIC LIMIT

PLASTICITY INDEX

SHRINKAGE LIMIT

SHRINKAGE RATIO
CLASSIFICATION —CL

COMPRESS_!VE STRENGTH - LBS PER SQ. FT.

2,000 g
d . .
' FAILURE CONDITIONS
1,000 -
/
s
Vi
0
0 3 6 9
UNIT STRAIN - PERCENT

HEMPHILL . CORPORATION
4834 S, B3RD E. AVE. : g TULSA, OKLAHOMA
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UNCONFINED COMPRESSION TEST

DATE.  april 22, 1969 E

\"“‘Z‘ ﬂ!’!’q
CLIENT . The Atchinson, Topeka and Santa Fe Railway System O -,
o
PROJECT. U. S. Department of Transportation for Kansas Area, "\%5:};_";_@{,.«’
Test Track . '
TEST RESULTS
HOLE NO._6  SAMPLE NO. FROM _2.0 TO _3.0
MATERIAL DOESCRIPTION . __Reddish Brown Clay - Moist, Plastic -
0 PHYSICAL
5,00 PROPERTIES
F UNCONFINED
L COMPRESSIVE
. STRENGTH LBS
3 PER SQ. FT. 3,587.04
“%,000
e PERCENT STRAIN .68 -~
u PERCENT MOISTURE _25.5
a - DRY DENSITY LBS
= PER CU. FT. S4.1
T LiQuiD LIMIT -39.8
3,000 LA PLASTIC LIMIT _25.8
PLASTICITY INDEX _14.0
P SHRINKAGE LIMIT _17.41

SHRINKAGE RATIO _.1.787

COMPRESSIVE STRENGTH - LBS

2,000 . #200 Sieve 58.8%
1,000 FAILURE CONDITIONS
0 B
UNIT STRAIN = PERCENT

HEMPHILL. CORPORATION
4834 S, 83RD E. AVE. - - TULSA, OKLAHOMA~

CLASSIFICATION —CL —




UNCONFINED CCMPRESSION TEST.

DATE ! april 22, 1969 "

. . '.\\.&‘_‘ ’i" 4] x c,’!'
CLIENT. The Atchinson, Topeka and Santa Fe Railway System /E/,wﬂp:!.‘““_";
PROJECT. U. S. Departfnent of Transportation for Kansas Area, "\"-%... w0

Test Track ’
TEST RESULTS
HOLE NO._9 _ SAMPLE NO. FROM _0.0 TO _1.0
MATERIAL DESCRIPTION.__ Black Silty Clay - Moist, Plastie
PHYSICAL
5,000 [+ PROPERTIES
- UNCONFINED
L COMPRESSIVE
. STRENGTH LBS
3 PER SQ. FT. 577,44
- 4,000 PERCENT STRAIN _6.98
L PERCENT MOISTURE 34.8
a DRY DENSITY LBS
o PER CU. FT, 82.0
@ LIQUID LIMIT
. 3,000 PLASTIC LIMIT
PLASTICITY INDEX
E SHRINKAGE LIMIT
e SHRINKAGE RATIO
Ll CLASSIFICATION _CL
T 2,000
- %
w
w
=
=
™ 1,000 FAILURE CONDITIONS
L
(s
a.
= I ; .
o] — = |
O _— }
] | . i
o [ |
0 2 4 6 ! & |
| |
UNIT STRAIN - PERCENT \ /

HEMPHILL . CORPORATION
4834 5, B3RD E, AVE. - ' TULSA, OKLAHOMA




UNCONFINED' COMPRESSION TEST.

DATE. April 22, 1969 F,h&
N ' ..\m-_‘. L—- i _’.'95:"
CLIENT. The Atchinson, Topeka and Santa Fe Railway System : //m HlL[_',’z
o\ CORPORATION
PROJVECT . U. S. Department of Transportation for Kansas Area, S %’
Test Track ' '

TEST RESULTS

HOLE NO.__ 10 SAMPLE NO. FROM _0.0 TO _1.0

MATERIAL DESCRIPTION . __Black Silty Clay - Moist, Plastic

PHYSICAL
5,000 PROPERTIES
P UNCONFINED
L. COMPRESSIVE ,
. STRENGTH LBS
3 PER SQ. FT. —2,748,96
ma,ooo PERCENT STRAIN _6,98
w - PERCENT MOISTURE 26.4
o DRY DENSITY LBS
o PER CU. FT. L S—
@ LIQUID LIMIT
. 3,000 PLASTIC LIMIT
= : PLASTICITY INDEX
- = - . SHRINKAGE LIMIT
g - SHRINKAGE RATIO
V|
W A CLASSIFICATION  __CL
& 2,000 A
w /
1’1
L -
= L/ '
28 FAILURE CONDITIONS
“ 1,000
w > 4
m /
a. i \
= f x
8 N |
4 i
I
0 | |
0 2 ' 4 6 } X
} i
) '
UNIT STRAIN - PERCENT \
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UNCONFINED COMPRESSION TEST

DATE . apri1 22; 1969 E

K —’3\"'
CLIENT. The Atchinson, Topeka and Santa Fe Railway System : éE?u?P“.L"
’ e\ CORPGRATION
PROJECT . U. S. Department of Transportation for Kansas Area, “"-.,,-‘-ﬁ*o/
Test Track '
TEST RESULTS
HOLE NO. __15 . SAMPLE NO. FROM 0.5 TO _1,5
MATERIAL DESCRIPTION ; _Black to Brown Silty Clay - Moist, Plastic
' PHYSICAL
2,000 PROPERTIES
UNCONFINED
COMPRESSIVE
STRENGTH LBS
PER SQ. FT. 2,113.92
4,000 PERCENT STRAIN 4,36
- PERCENT MOISTURE _29.3
DRY DENSITY LBS
PER CU. FT. 88,0
: LIQUID LimiT
3,000 PLASTIC LIMIT

PLASTICITY INDEX

SHRINKAGE LIMIT

SHRINKAGE RATIO
CLASSIFICATION <L

2,000

7] FAILURE CONDITIONS

1,000 >

COMPRESSIVE STRENGTH - LBS PER SQ. FT.

0 2 4 6

UNIT STRAIN - PERCENT

HEMPHILL . CORPORATION
4834 S. 83RD E. AVE. : o TULSA, OKLAHOMA




MOISTURE -DENSITY CURVE

DATE.  april 29, 1969
CLIENT. The Atchinson, Topeka and Santa Fe Railway System

PROJECT. U. S. Department of Transportation for Kansas Area, Test Track

MATERIAL. Black silty Clay Topsoil

MATERIAL SOURCE. Approximate depth 0.0' - 1,3

A,S.T.M. D 1557, Method A

TEST RESULTS

METHOD OF TEST.

MAXIMUM DRY DENSITY =
OPTIMUM MOISTURE CONTENT =

105.7

LBS PER CU. FT.

17.0 %

{T

107 ¢
n SRE PHYSICAL
X y ] PROPERTIES
oo pl
O 105 -

4 LIQUID
et - LIMIT = %
ud /' \ . \ Smere————
o A PLASTIC
wn , LIMIT = %
@ 103 —_—
- PLASTICITY
: INDEX e %
>-. ..
& . SHRINKAGE
% LIMIT = %
lg 101 ————
o
o Efg N
99 HERPRILEE
12 16 20 24 28 a\':o"on?’o’:“,”

MOISTURE - PERCENT OF DRY WEIGHT




UNCONF!E\TD COLIPRESSION TEST

COMPRESSIVE STRENGTH - LB

DATE.  april 29, 1969 "
. /. ﬁ
CLIENT. The Atchinson, Topeka and Santa Fe Railway System o ’r ‘;:{! L‘
. 1 []
a\conro RATION
PROJECT. vu. s. Department of Transportation for Kansas Area, ,..’ __5/
Test Track :
TEST RESULTS
HOLE NO. __Remolded  SAMPLE NO, _one (1) FROM 0.0 TO _1.3
MATERIAL DESCRIPTION ! _Black Silty Clay Topsoil ’
PHYSICAL
10,000 PROPERTIES
- UNCONFINED
b COMPRESSIVE '
G STRENGTH LBS
b PER SQ. FT. s 434,88
m3:°°° PERCENT STRAIN _3.%0
i . PERCENT MOISTURE_16.8
a. 7 DRY DENSITY LBS ___
o A PER CU. FT. 5% Max.
LIQUID LIMIT
6,000 : 4 PLASTIC LIMIT
f PLASTICITY INDEX
£ SHRINKAGE LIMIT
/] SHRINKAGE RATIO
’ CLASSIFICATION  __CL
4,000 Ft
/
;
l.
/ FAILURE CONDITIONS
2,000
’ /
/.
0% 7 4 5
UNIT STRAIN = PERCENT

HEMPHILL . CORPORATION
4834 S, 83RD E, AVE. ' TULSA, OKLAHOMA




UNCONFINED COMPRESSION TEST.
DATE. april 29, 1969 "
' ot ] e,
CLIENT . The Atchinson, Topeka and Santa Fe Railway System };E‘z:p':'m-[“
’ o) COAPORATION
PROJVECT. u. s. Department of Transportation for Kansas Area), x‘»&,’,{%—’«%’
Test Track ' '
TEST RESULTS
HOLE NO. Remolded  SAMPLE NO. ___Two (2) FROM 0.0  TO _1.3

MATERIAL DESCRIPTION:

10,000

- LBS PER SQ. FT.

COMPRESSIVE STRENGTH

Black Silty Clay Topsoil

8,000

6,000 f

4,000

2,000

0 2 4

UNIT STRAIN -~

HEMPHILL

6

PERCENT

PHYSICAL
PROPERTIES

UNCONFINED
COMPRESSIVE ,
STRENGTH LBS

PER SQ. FT. Le737.12

PERCENT STRAIN _3.78
PERCENT MOISTURE_18.9 .

DRY DENSITY LBS
PER CU. FT. 95% Max,

LIQUID LIMIT
PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LIMIT
SHRINKAGE RATIO
CLASSIFICATION

—CL

FAILURE CONDITIONS

CORPORATION

4834 S, 83RD E. AVE.

TULSA, OKLAHOMA




MOISTURE -DENSITY CURVE

DATE. April 29, 1969
CLIENT. The Atchinson, Topeka and Santa Fe Railway System

PROJECT. U. S. Department of Transportation for Kansas Area, Test Track

MATERIAL. Reddish Brown Clay, slightly silty

MATERIAL SOURCE. Approximate depth 1.5' - 3,0

METHOD OF TEST: a.5.7.M. D 1557, Method A
TEST RESULTS

MAXIMUM DRY DENSITY =_ 1064 LBS PER CU. FT.
OPTIMUM MOISTURE CONTENT =__19.1 %

108
= PHYSICAL
. e PROPERTIES
= Ny
O 106 P :
7 N LIQUID
ac X LIMIT = 47.3 %
ld y . .
e / ¢ PLASTIC
0 ¥ LIMIT = 18.7 %
Q@ 104 [ \ —_—
~ , Y PLASTICITY
INDEX = 28.6 %
> .
g | SHRINKAGE
> LIMIT = %
w102 E—
a
o!n';i‘
100 BENPHILD
15 17 19 21 23 kco\uro‘nnon’n;‘/.
P e

MOISTURE - PERCENT OF DRY WEIGHT




UNCONFINE D COPRESSION TEST

DATE. april 29; 1969

CLIENT. The Atchinson, Topeka and Santa Fe Railway System HEfu?mLL‘
. N ol COI'OIAYION/
PROJECT . vu. s. Department of Transportation for Kansas Area LR, g
Test Track
TEST RESULTS
HOLE NO.Remolded _ SAMPLE NO. one (1) FROM _1.5' TO _3.0'
MATERIAL DESCRIPTION . _Reddish Brown Cley, slightly silty
' I PHYSICAL
] it ————
10,000 : PROPERTIES
1
= : 1, UNCONFINED
b ya COMPRESSIVE
. A STRENGTH LBS
4 PER SQ. FT. ~9,672.48 _
© 8,000 .6
e PERCENT STRAIN _4:43
w PERCENT MOISTURE_20.1
Q- 7 DRY DENSITY LBS . .
) A PER CU. FT. 9% Yax.
3 f LIQUID LIMIT —47.3
6,000 o PLASTIC LIMIT —18.7
/ PLASTICITY INDEX __28.6
E:. / SHRINKAGE LIMIT
S SHRINKAGE RATIO
w / CLASSIFICATION . CL
& 4,000 n
[72] s II
d
Z [
0 C |
0 2,000 / FAILURE ONDITIONS
8]
s |
Q. JiB ‘
= / , |
o :
© ] | % }
f |
0 |
0 2 4 6 | }
\ |
l
UNIT STRAIN - PERCENT ‘

HEMPHILL CORPORATION
4834 S, B3RD E. AVE. - TULSA, OKLAHOMA




UNCONFINED COMPRESSION TEST

DATE. april 29, 1969

ROLM "f'._'l":”
CLIENT. The Atchinson, Topeka and Santa Fe Railway System ‘ é/E’i_—:?‘;‘“Li"
.\\couro‘unlon /
PROJECT . u. s. Department of Transportation for Kansas Area "'\-‘..<,,,-_~5’1\4"
’ Test Track
TEST RESULTS
HOLE NO. _Remolded  SAMPLE NO, ___two (2) FROM _1.5'  TO _3.9'
MATERIAL DESCRIPTION . __Reddish Brown Clay, slightly silty
PHYSICAL
10,000 -+ PROPERTIES
= - UNCONFINED
L COMPRESSIVE
. STRENGTH LBS
4 » PER SQ. FT. —8,271.36
@ 8,000 )
! ; PERCENT STRAIN _4.20
ul Ve PERCENT MOISTURE_20.8
0 i DRY DENSITY LBS __
» / PER CU. FT. _95% Max,
@ Vi : LIQUID LIMIT —467.3
~ 6,000 N ANNERE PLASTIC LIMIT 18,7
= / PLASTICITY INDEX _28.6
- / SHRINKAGE LIMIT
S / SHRINKAGE RATIO
L CLASSIFICATION  _.CL_____
4,000 7
U) i o
/
V9]
= / '
=
% 2,000 17 FAILURE CONDITIONS
w [
m 4
£ 1
= [
o . %
o /
I
0 .

0 2 &4 6 &

UNIT STRAIN = PERCENT

HEMPHILL . CORPORATION
4834 S. 83RD E. AVE., - : TULSA, OKLAHOMA

m e s Bu i b4 emein e ———— < % 1% < L ern e e s e




DATE.
CLIENT.

PROJECT.

MATERIAL:

MATERIAL SOURCE.

METHOD

Qe i
STURE

vife}
TAYES

April 29, 1969.
The Atchinson, Topeka and Santa Fe Railway System

U. S. Department of Transportatidn for Kansas Area, Test Track

Mottled gray, yellow, tan clay with shale particles

Approximate depth 3.0' - 3.7

OF TEST . a.s.T.m.

e e o e o, e o, g Laiad
T EST RESULTS

D 1557, Method A

MAXIMUM DRY DENSITY = 09,0 LBS PER CU, FT.
OPTIMUM MOISTURE CONTENT = 16.6 %
TTT i
111 -~
t_-' PHYSICAL
. PROPERTTES
3 10 i
o . LIQUID
c ya q LIMIT = _31.5 %
IJJ /1’ \\ . '
Q. N PLASTIC
1) y4 X LIMIT = 20,5 %
@ 107 : .
- i PLASTICITY
! INDEX = 11.0 %
> ¥
= - SHRINKAGE
% LIMIT = %
uJ 105 t H
Q l ) ~
. s
[ -~ i.fij'-"'f‘,
103 E— HELPRILLY
13 15 17 19 21 WA,
N *ow“
MOISTURE - PERCENT OF DRY WEIGHT




UNCONFINED COMPRESSION TEST

DATE. april 29; 1969

]

ot l’_‘} fy.,,'
CLIENT. The Atchinson, Topeka and Santa Fe Railway System . ﬂﬁi‘ﬁéa&;‘ ,
PROJECT. w. s. Department of Transportation for Kansas Area \;*-.%,1:{‘;"’5
Test Track '
TEST RESULTS
HOLE NO. _Remolded  SAMPLE NO, __One (1) FROM _3.0  TO _3.7

MATERIAL DESCRIPTION . Mottled gray, vellow, tan clay with shale particles

. PHYSICAL
10,000 |- T PROPERTIES

UNCONFINED
COMPRESSIVE ,
STRENGTH LBS

PER SQ. FT. 7, 704.00

8,000 PERCENT STRAIN .2.17
i PERCENT MOISTURE_17.1

f DRY DENSITY LBS
PER CU. FT. 95% Max

' LIQUID LIMIT 315
6,000 PLASTIC LIMIT 20,5
PLASTICITY INDEX _11,0
SHRINKAGE LIMIT
f SHRINKAGE RATIO
CLASSIFICATION __CL

Pl

—

COMPRESSIVE STRENGTH - LBS PER SQ. FT.

4,000 /
I
f
' i FAILURE CONDITIONS
2,000
fr l
i
0
0 "2 . 4 6 g
UNIT STRAIN - PERCENT

HEMPHILL . CORPORATION
4834 S. 83RD E. AVE. - B TULSA, OKLAHOMA




UNCONFINED COMPRESSION TEST

DATE. April 29, 1969 ["?
CLIENT. The Atchinson, Topeka and Santa Fe Railwa}; System if/hi ?”L.C‘
R . a\couro‘unon
PROJECT . vu. s. Department of Transportation for Kansas Area, "k;:'_'.._.g/,m"
Test Track ’
TEST RESULTS
HOLE NO. _Remolded SAMPLE NO. FROM 3.0 TO 3.7 _

MATERIAL DESCRIPTION . Mottled gray, yellow, tan clay with shale particles

10,000

8,000

6,000

4,000

2,000

COMPRESSIVE STRENGTH - LBS PER SQ. FT.

.

.

——

|

UNIT STRAIN

4834 S. 83RD

PERCENT

HEMPHILL. :

PHYSICAL
PROPERTIES

UNCONFINED

COMPRESSIVE

STRENGTH LBS .

PER SQ. FT. 8,228,186

PERCENT STRAIN .2.43
PERCENT MOISTURE 16.&
DRY DENSITY LBS

PER CU. FT. _95% Max
LIQUID LIMIT 315
PLASTIC LIMIT 205

PLASTICITY INDEX _11.0
SHRINKAGE LIMIT
SHRINKAGE RATIO
CLASSIFICATION —CL_

FAILURE CONDITIONS

CORPORATION

E. AVE.

TULSA, OKLAHOMA




BORING LOG

HOLENO. 1 |

ey U, S a

eup. EEv. 1417.2% ow. ELEY.

KOLE locaTioN  Station 8513+00 See Boring location Plan

rack » Kansag

SHEET MO. . 1

DATE  4.16.6

-,
9

BORED BY _ Risenhoover

WI. OF MAMMER 140#

AL OF WAMSER

1066Ep B John FEidt

30"

SAMPLER DATA _ 2" Split Spoon

PENETROMETER DATA

WI. OF HAMMER FALL OF MAMMER

llllllllllllllllJlll!lllllllJlllllllll]lllUlllll'llllj

Ash CORE BARSEL & T DATA
e | o | MO. OF BLOWS ' _ .
| 3 | Blme ) R, BRE e o e
w172 | W | © P60 | » ol Los, Cedng Dete, Eic)
1,0 Plastie, Moist H
4 |14/ .
Abdg.2 2,07/ : _ -
= Limestone, Tan to Gray, . -
== Dense, Medium Hard w/Very| - -
T Thin Interbedded Tan Shaljp H
== Layers. -
= Refusal: Permian Age = Coxing L2 [
Ft. Riley member) .
l]: -
== B&d H
llmnz 6.0 -~ 6‘0 -
Botion of Hole
N

ISASINERES ENSNNRRANIINS NN AR NENIANEEASRERERERLROENES

MEMPHILL & SHELBY DRILLING COMPANY :
) TULBA, OKLAHOMA 1 1

‘i) ~



BORING LOG HOLE NO. 2
et U, S - = Kansas SHEET 0. - 1 OF 1
WE LocTioN  Station 8514462 _ DATE U4n]6-69
. ELEY.  1416,7¢ 6W. HEV. BO2ED BY enhoover . 1066ED Y _John Eidt |
caspe paty 2" Split Spoop ' WI. OF MAMMER 1LOF FALL OF WANMER 30°
PENETRQMETER DATA wi. : FALL OF MAMNER
AUSER DATA BARREL TA NX Heavy Duty
17 NO. OF BLOWS : ‘ . " REMARKS
av. | A g PER_FOOT e o Yoy N i) gE 58' (Diting Cracachristics, Drithng
’ Yoo, s, 4
116.7 | 8% %1% suiiionc ® Fivid Loss, Cosing Dots, Erc)
- Clay, Silty, Black Ay Drillin 0,5
- Grading into Reddish LSRR
- Brown, Plastic, Moist Shelby Tube 1.5
1413,8 2:5-__ P .
] Uo7 A Gradational Clay, Silty,
e, to Clay-Shale, Mottled
t;g Yellow, Tan, Brown, -
-] / Slightly Moist.
- f} Refusal: Permian Age -
1812.9 | 3.8707 Ft, Rilev member 5.0
== Limestone, Gray, Dense, Corine. .
== Medium Hard w/Thin Layers
T of Interbedded Tan Shale. i
= Note: Natural Vertical |[y00
= ’ Fractures from
1""10.7 6. T "‘95 L) 5.3- 6lo

Illll]lllllllljllll!illll“l![lllllllllllllll!ll

Bottom of Hole

Illlll]llllllllllllllllll.llllllllll]ll.llllllllll ENGSEREIBRINNBENIEAS NI NRARE

HEMPHILL & SHELBY DRILLING COMPANY
- TULSA, OKLAHOMA

|




BORING LOG HOLE NQ 2 !
posed U S Department of Transportation - Test Track = Kansas SHEEY M0, -
HOLE LoTION __Station 8517400  See Boring Location Plan. DATE z«17--69
&0, REy. Jh17.5% 6W. ELEV. BORED 3Y R3senhoover LooEp 8Y John Eidb
savoter paTa 2" Split Spoon WI. OF MAMMER 140 A OF wemusr 30"
PENETROMETER DATA WT._OF NAMMER FALL OF MAMAMER
AUSER DATA CORE BAZREL & BIT DATA NX Heawy Duty
DErTH o. OF BLOWS ' , REMARKS
pev. | aw g PER_FOOT Um%"”:.xu“m’ gg 52 (Driting Charoeritics, Dritfing
17,5 | W% A »® Fivid Loss, Cocing Data, Etc)
1416.5 | 1,0 / Plastic :
- Clay, Slightly Silty, 1,5 [T
- Reddish Brown, Moist, Shelby Tube -
14150 | 2,57 Plastic 2.5
e Clay, to Clay-Shale -
ik Yellow oo ]
:% Remsals Permian Aga - »
wik,5 1 3,03 éj Ft. Riley member -
Limestone, Buff Shaley -
= Dense, Medium Softe . Coring SN
- Vugular from 4,1 to 4,6 -
- Notes Drainage or sespage 100p n
111,85 6,0 water at 3.2! 6.0

lllllIlllllllllllllllllllllllIlllLIllHlllLllJJlJlllll

Bottom of Hole

ICEESNANCAIRSENENRELISREIERNSRINEEETREONIENERRREAD RARS!

MEMPHILL & SHELBY DRILLING COMPANY
TULSA. OKLAHOMA

E



BORING LOG

k0 U, S. Department of Transportation - Test Track - Kapsag

HOLE NO. 4 !

SHEET RO, 1 o1

KoLE LoqaTioN  Station 8523400 _DATE h-2le69
gup. ELEV. 1422 Lt GW. BV, BORED BY 31 sanhoover . 06D 8Y  John Eidt
sarotre pata 2% Split Spoon WY OF MAMMER 1LOf  FALL OF HAMMER 30U
PENETROMETER DATA WI. OF MAMMER FALL OF MAMMER
AUSER DATA __ CORE BARREL § BT DATA  NX Heavy Duty
H0. OF BLOWS " > REMARES
o, | o | B | e " DESCHIPTION OF MATERIALS ) g% 52' Drifing Oraroctristcs, Drifing
’ - y Yo, ,- laxture, et , Bt
14224 | W% 4 » ﬂ”“ 4 e Gl B o
- Clay, Silty, Black, Moist ]
1401 1 1:% Plas"hic ) ) ' Shelby Tube 1.0t
__hi.z/ Clay, Slightly Silty, Air Drilling »
- ' Reddish Brown .
2.5V 43 -
- =
1818, | 4.0 .
- Gradation Clay = Clay-Shalg -
7 775 Gray Tan, Slightly Moist H
e and Slightly Plastic in =
2 | |- Upper Part Only -
_ Y Refusal: Permian Age - .
= Limestone, Buff to Gr =
o Dense, Medium Hard e Coring 6.0 H
== w/Interbedded Thin Tan, -
I Medium Soft Shale Laminae -
L and Becoming Shaley .
== Limestone From 14.7 = 16,2 =
== s}
ot e
== 100 H
= :
—— pomt
e -
- qu
| Z »
‘ o
o
-
1 20 16, 16,2 [
- Bottom of Hole =
3 -
L e
- H
. »
— P :
= -
-
HI:MPHILL & :J::l:l:"&:l::‘lﬂ? COMPANY MO& !‘: In |



BORING LOG _

HOLE NO. 5 l

HEMPHILL & SHELBY DRILLING COMPANY

TULSA, OKLAMOMA

gl U, S, Department = Tegt. .= Kapsas SHEET kO, 1 ¢ 1
HOLE locaioN  Station 8535+22 : > DATE  L.2he69
. By, 1416,11 GW. EEV. boatd B Risephoover 1066%D BY _John Eidt
SAMPLER DATA 2" Split Spoon WT. OF MAMMER 1404 FALL OF MAMMER 30n
PEMETROMETER DATA WI. OF HAMMER FALL OF NAMER
AUSER DATA CORE BARREL & BIT DATA NX Heavy Duty
DEPTH . — : 5 REEARYS
DESCRIPTION OF MATERIALS gg § ;
ELEY. AND S (briiag Ciarocieristics, Driding
6.1 | e ,47? (Type, Color, Toxture,, Consintoncy) gl Ruld Loss, Cosing Dota, Etc)
- Clay, Silty, Black, Slightly
3 Moist w/Chunks of Free Air Drilling
141.8,7 0.4 = Limestone on Surface
- - Clay, Slightly Silty,
- - i;fdd%sh Brown, Moist,
Y A dastic
2,03 S el Sl N e A
. ale, Gray Tan ~
Moist'andaglast{c Frgm'
4,0 2.2+ 3.0
- Refusal:s Permian Age -
. ' Ft. Riley member
11409,9 | 6,277 _
' iimestone, Buff to Gray,
. Shaley From 6.2 to 11,5
s (Rather than interbedded) Coring 2.5 &
- Medium Soft Where Shaley ; -
- and Then Grading into DenséT -
===t Medium Hard Limestone .
—c o | .
= s}
- -
| , .
| 87% .
i ) S — ;
1Nz 13,05 13,0 [
Bottom of Hole -
i
. =l
-
=
= -
3 -
Hmr




BORING LOG

HOLE NO. a

prosed Uo S, Department of Transboi’tation w Test Track = Kansaé

6
SHEET B0, -3 e 1

$pte tocamiod  Station 8542400

Sea Roring losation Plan

DATE  L=17-69

con. ELEY.  1430.4% 6W. ELEY.

BoXD 8Y Risenhoover

\0s5%h &Y John Fidh

geroyze para 2% Split Spoon

WY, OF HAMMER 1404  FALL OF MAMMER 30"

PEHETROMETER DATA

WI, OF MANMER

FALL OF WAMMZR

AUSER BATA

(0RE BARREL § BIT DATA NX Heavy Duty

o

Clay, Reddish Brown,
Plastic, Mcist

A
N

111
L
AN

S L

o
By

t
{1

i
b

}

Iljr,
AN

Clay.Grading into a Clay=
Shale, Mottled Gray,

1 Yellow Tan, With a Few

Fine Gravels, Slightly
Meoist '
Refusal: Permian Age =

1407 0 2 Ft, Riley membey
i Limestone, Buff to Gray
— Dense, Mediwn Hard ' Coring 2.0
= w/Interbedded Tain Layers
—— of Tan to Yellow Shale
1N0H 6,0-oTT 6,0

- H0. OF BLOWS \ . EERAZKS
. | | E L PEx '°°: m,:fm Jﬂﬁ..ﬁu"‘m) §E€' e b, o]
vimof W | RIS “ | Fiod Los, Cosing Dete, Ei)
gy Clay, Silty, Black
-.’f., ' Plastic, Moist Air Drilling
1409. 5 | .

2!0

IR I T T IT

Shelby Tube 1.0

SYTITINRNI ANSRRIRITI (AR ATRTNT (NENRITINI ATARRRINNLS

Bottom of Hole

IlllllTlliilIIllllIlHlIl]i[TTl’“lIlIllIIlElllllllllﬁlllllllllﬂlllllll

HEMPHILL & SHELBY DRILLING COMPANY

TULSA, OXKLAHOMA

o
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BORING LOG HOLE NO, 7.,;T
paodE U. S, Department of Transportation -« Test Track - Kansas SHEET KD, L ¢ 1
NOLE LogaTicy  Station §954G+39 See Boring location Plan PATE Lo17.69
e, BEV. 1400.0% 6w ELEY. BO2ED BY  Risexhoover 103620 BY  Johp Zidt
eavsirn parp 2" Split Spoon YWY OF HARMER  1LO&  BALL OF MAMMER  30%
PEEETEDVETER DATA WI. OF HAsER FALL OF MAM“T
AUSTR BATA (7OF BARCEL & BIT DATA Heavy Duty NX
D | ;| O, OF BLOWS ' v ol RELLARKS
ELEY. m | L PeR m‘/w ﬂrmm?uﬁnmg&q) ga 52 (g Oatucarts, BiSog
o, t ’ (4
5.0] Mo ) ¢%§*5°"p,?7@ g Fsid Loss, Cosing Data, Eic)
gy Clay, Silty, Black, Plastid
._, % Vaph] '  Air Drilling
1398.3 /; (Attempted Penetration
Limestone, Gray to Tan, @ 1.5%)
 1307.5 Medium Soft, Shaley
Clay-Shale, Yellow, Moist
(Saved Jar Sample) :
Refusal: Permian Age »
| 1396:7 Ft. Riley member _
Linestene, Buff«Gray
Dense, Mediun Hard w] Vugs Coring Ha2
Trom 4.4 « 4,5
o 1004
13080 6.0

nlllunllnlunl‘lllliuulunnulllllll!_._lIJ_L!.M’* ~_

Bottom of Hole

IARAREERIANEENAGAUIREUANANGS SRS AEERRNNIENEEEEEARINERINREINURIRARINAANERERARERS

HEMPHILL & SHELBY DRILLING COMPANY
- TULSA. OKLAHOMA
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BORING LOG - HOLE NOQ. 8

po0lE1 U. S, Departmecnt of Transportatiop = Test Track » Kangas sk ¢ 1
ki Locanoy  Station 8560+00 Ses Boring Location Plan PATE 4= 2369
&9, ELEV. 1368,38 GW. ELEYV. BO2ED BY Risenhoover . L0seED BY John Eidt
samorze pata 2" Split Speen : ] T, OF MawMER QL0  FALL OF MAMMER 30V
PENETROMETER DATA ' , . _ WI. OF MAMMER FALL OF KAt:m
AUSER DATA ; CORE BARDEL § BIT DATA Heavy Daty RX
DEPTH | HO. OF BLOWS _ : ) | ERARKS
a, | mp | 5| rero . T "‘m 8 §a (brting Oharoctaristcs, Diiing
e, | 3 [P Ypa, Color, Toxture,. U Rl Lo, Cosing Date, Eic)

1308.3 | oo |~ LEREIDEL

o Mixture of Limestone Ay Dri

A Boulders, Clay and Clay= 1 Hing

- Shale at. Surface

_ Refusal: Permian Age =
1397.8 ¢ o P, Riley member

S Linestone, Buff to Gray, 1

— Dense, Medium Hard to : Comineg 2.0
jm ===== Hard w/limey Shale in Core
S From 2,0 = 2,2' and Several
s Very Thin Slightly .
Weathered Shale Layers :

== Below 92,5%

1292.3 6,07 6.0
Bottom of Hole

_,IHHH_L_l'.Illllllllllllllllllllllllllll!lll!,!_L“LL!,'lllll

.
i
H

EMPHILL & SHELBY DRILLING COMPANY

TULSA, OKLANOMA H &2 E! M;Q.

IlllIlJ]IJZI]]lli’__‘l]lﬁlll!!IIllﬂlllllll[[ﬂlllllllllﬁllllIll]]HIIllllll{Hll]!IlllI




BORING LOG

CORE BARREL & BIT DATA .

Heavy Duty NX

HOLE NO. 9 g
0JECT U, S, Dopa : i = Test Track = Kansas SUEET KO. % &F ;_L_1
USLE LOGATION Sta, 8563+06 Ses Boring Location Plan PATE  4el7-69
€20, LBV, 1304 .00  GW. ELEV. BONED BY over 1e35tp By John Eidt
saemier pata 2% Split Spoon Y. OF MamaEr  JL04  FALL OF HAMMER 30V
FEHETROMETER DATA WI. OF MAxuER FALL OF MAMMER

AUSER DATA
1 peem

ELEV.
1304.0

AND

o

KO. OF BLOWS
PER FOOT

DESCRIPTION OF MATERIALS

Y Y,
IR

(Typs, Color, Texture,, Consistoncy)

8

i

ga

REMARKS
(Oriting Crareciorisiics, Drlfing

Hfid ru?ir(fw *Dr?ezu' Ee)

1392.6 1

Clay, Silty, Black, Plastic

Moist

Shelby Tube

L1l

Clay=-Shele, Mottled Yellow
Tzn, Browm, Slightly Moist
Refusal::Pemmian Age -

' Ft. Riley member

1390.6

‘Mediun Soft to Medium Hard

Limesticne, Bulf to Gray,
Dense, Mcdium Soft to

Coring 2,0

w/Interbc:dded Tan, Medium
Seft Shale Layers

L0

213904

Clay~Shele, Mottled Yellow
§a§,+Medium Soft, Slightly
ol st .

1988.0

Limestone, Gray, Dense,
Mediuxg Hard w/Interbedded
Thin Laminze of Tan,
Medium Soft Shale

6,0

..LIJ..,!.J_.LLLLLJJ_LJ..LLL L.L!J_LJ.LLJA.L!

Bottom of Hole

Tlll[ll‘llﬂlrlllllll!lllllllllli’llllI]IIi[HllT]lIIIIE(]IIllIIIKIII ISRANIREREAN]

HEMPHILL & SHELEBY DRILLING COMPANY
M TULSA, OKLAHOMA

(@)

X
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BORING LOG _ HOLE N, 10 -
poi0 U, S, Department of Transportation - Test Track « Kansas SHEET 9. . 1 - 2
EOLE loCaTied  Statdon 83568476 See z Location Plan ATE  H=23-69
gvn. ELBY, 1363,9% 6.W, ELEV. &@ED By Risgnhoover \GESED BY .John Eidt
eamizy pava 2" Split Spoon . , WY 0F mapmer  IHO£  pAL OF mAMMm  30%
| PENETROMETER DATA WT. OF MAMMER FALL OF WAMMER
£ AU3ER DATA Cone sameeL & By pATA Heavy Duty NX
1 ' K0. OF BLOWS '
: B | o ‘ REMARSS
ELEV, w | 8 FER FOOT bssglbmo? o¢ mtmms gé %2 (mm Giaroctoristcs, Driting
o scall = 1o e/l alln (Typs, t, Texture,, Consitfoncy) 2»% B fzeing Dota, Ete)
+.293.9 ‘{‘)”0 zcﬁ’%’f-f’}p@” : : “”' "“”"N”g‘
Clay, Silty, Black, Moist -
P’as'ic J Shelby Tube 1.0 B
Ciay, nequish Brown,
g%iﬂ*t¢y Silty, No*st
i ! Gradaticnal Froa Cla Coring 1.7
Shale, Yollow Tan, Mud..um
Hard to Shale, Tan, Limey
Medium Hard wiInterbedded
Dense, Medium Hard, ,
Limestene )
Refusal: Permian Age « [100f
| Et, Riley mombap
leeubﬁ.“, D‘Eﬁue, Buff to
Gray, Moeciuwm Hard w/Very
Thirn Layers of fTan,
Medium Soft Shule 6.0

R L ~

W TR L L © s

CREITRS

Bottom of Hole

||“L1“|i_g__:uum!1unnnll1111111..;,!,‘!_\1,1.1,4_1._1_‘;s,Lu_J

ISABRANERRNERESERSRNEANEASEARARAREERAANANINRASSERERNNLESRARERANERSEENLN ENDNENY

HEMFHILL & CHELSY DRILLING COMPANY
TULSA. OKLAHOMA

HOLE NO, 10




EORING LOG

HOLE NO, 1.

profe U, S. Dopardment of Transportation - Test Track - Kansas

WETH). 1 € 155

KOLE LOCATION Staticn 8575+42

Sece Boring Location Plan

PATE 4w 2hm69

o, BEy. 1397.8%  6W. ELEV. BoREd BY  Risenhoover {oooen gy John Eidt
isteisp paTA 2" Split Spoon VY. OF pameR INOF  FAlL OF hawsme 300
PENSTROYETER_DATA WT._OF MAxuER FALL OF uarra
AUSER DATA CO3E BAPREL & BIT DATA '
40, 0F BLOWS _ REMARKS

RV, : PER FOOT M“c’fﬂ oF '“(m'“‘ gg Bl (oiteg Garecorstis, Drftag
e 2 ] Oy (e Gohor, Textum, (oideney) 10313 Al Lo, Cocng Bafo, Eic)
1387 0 ) PN AETP

Clay, Siizhtly Silty,
Reddish Brown, Moist,
Plastic (A1l Fill)

Clay, Silty, Black, Wet

From Adjacent Ditch
Drainage, Plastic

Clay, Yellow Gray Grading
intd Clay-Shale @ 6.8¢

Refusal: Permian Age =
Ft, Riley mamber

Air Drilling

(Attempted Penetration
from 60?-6—8 total
5 blows

7.8

_LLLH||g|||u_unnlnlnunluunu:]nln,c“é l] o oo e
| TR SRR N S N AN

Bottom of Hole

RAREESHEANANIINONNERESNINENAEEReNNNENEIRNIINENRNDRERINSRARININAUNENNNNN

RN

HEMPHILL & SHELZY DRILLING COMPARY
N TULBA, OKLAHOMA

HOLE NO 11




HEMPHILL & SHELDBY DRILLING COMPANY
) TULSA, OKLAHOMA

B BORING LOG HOLE NO. 1z
Srsi AN
g0 U, S, Depawtment of Transporfation » Test Track - Kansas SHEEY Q. 1 & 3
PENE LGTATICH Station 8582400 See Boring location Plao BiTE L2 %6G
T, BEY, 1309,2' 6N HEV. B03Ed BY Risenhoover 163550 BY Johnp Eidt
fermmirn pATA Y. OF BARMER FALL OF Ham2iR
FPLLETOTIER DATA WI. 0F kAR FALL OF HAMNTR
FLU3ED BATA (CRE BADTEL & BIT DATA  Hoowy Daty NX
¢ i e - k0. OF BLOWS i i = BIUARES
oo, % LD e o DESCRIPTICN OF MATERIALS afe §z (briting Giorocteriss, Doy
e s, | S T (pa, G, Torwon, Cemsssar) |43 Rl Loss, Coslng Bea, Erc)
; ® PR 2 L LTSN .
d " 1a 155 ack, Mois .
boies g gl‘gﬁiuw. Black, Molst, Air Drilling :
; Clay, Siigzntly Silty, s
: Plastic -
i : : ; -
i -
. ! =
] 3 -
4 y =
| "
=
Clay, Yoilow Gray, Moist =
9 [ honed
¢ : Plastic (Carrying drainage "
! 3 water from present rail- o
road diteh) Crading inte =
; Clay=Shale from 6,6-7.0% -
Refusal: Permian igo - .
XN ft. Riley meomber L)
; i Timestons, BUIL 10 Gy, |em e ~C0XL0Z 2:5 12
B ] Dense, Medium Hard w/Thin -
i : Layers of Tan, Medium Soft nf
i Limey Shale from 8.0-8.2, =
9,%10,4, and Vugs Noted =
in Limestone from 10.4w »
g 10,84 _ ey -
33 ) 96,10 =
{ , 2
i .o —LTT =
faaRg 91 19, o 13.0
¢ % PO, : |
r- j Bottom of Hole E
| = :
- -~
. - e
i = m
= :
i - ™
i I =
; DO : I

R

| B




BORING LOG HOLE NO. 13 |
=osr U, S. Department of Transportation « Test Track - Kansas SHEET 0. 1 o 1

“ae j0cAToN Station 8587+00  See Boring Location Plan PATE 4=23=69

ey BEV. 1396,7%  GW. ELEV. RS0 B Risemhoover \occEd 8 John Fidt
$40TIER DATA _WT. OF RARMER FALL OF AmEER
PENSTRO''STER DATA WI._OF NABMER FALL OF MAMZER

AUSER DATA (ORE BARREL § BIT DATA Heavy Duty NY

iy g "o r0r DESCHMTION OF MATERIAIS - gg 53- KERARYS

AND (Dridling Charscieristics, Drilting
SCU'EQ [ (Type, Coler, Texturs,. Consistency) » Fiwid Loss, Cesing Dete, Efc)

»( (X‘jggcgiﬂ;i %Et:i;%ijfilﬂzy' I;lﬁic)(. ){C’isrt' . .Ajﬁr IlriJCLittg

Clay, siightly Silty,
ReddisheBrown, Moist,
Plastic

Clay, Tan Gray, More Moist
Than Above Clay, Plastie
w/ Trace of Gravel Grading
— into a Clay-Shale from

- 3l 5

e Refusal: Permian Age = )
5 . Ft, Riley member Coring b5
Limestone, Buff to Gray,
Dense, Medium Soft to
{ Medium Hard w/Vertical
Fracture from 4,55.53
Shale, Tan, Limey, Medium
Soft from 5.7-6.1, from
7705‘ 09 frw) ];Lnlh'lj-oég
and 13.4=13.6 and 15,3«
15,43 Open Vertical Frace
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BORING LOG

HOLE NO. 14 _q}

r0E U, S, Department of Transportation - Tesy Track = Kapsas

FOLE LOCATION

Station 8590400

See Boripg Location Plan

SHEET KO, - 1 - S

BATE  4w23.69

T, ELEV,

1392,0!

G.W. ELEY.

BO2ED 8Y  Risenhoover

Los¢td 8Y  John Eidt

iR DATA

2" Split Spoon

WY OF MamuEr 14O#

FALL OF MAMMER 30M

PENETRQUETER DATA

WI. Of Wusir

FALL OF WARZER

ALZE2 DATA

CORE BARREL § BIT DATA

Heavy Duty NX

ELEV.

9920

NO. OF BLOWS
PER FOOT

DESCRIPTION OF MATERIALS

(Typs, Color, Texture, Consisoncy)

o

Be

REMARYS
(Driking Oharacteristics, Driting
Fiwid Loss, Casing Dots, Exc)

Clay, Silty, Black, Moist,
Plastic

AR

Clay, Siigntly Silty, Red,
Moist, Plastic

6

0=

Clay, YellowisheGr
S1EY841y Molst, Gradding
into Clay-Shale

Refusal: Permian Age -

Air Drilling

TIIITI LY

o

Shelby Tube

TIIL]

o ko
b 100

Coxing

Ft, Riley membe

Limestone, Buff to Gray,
Dense, Shaley from 3.3 to
3.7 and Containing a
Vertlcal Fracture from

3.3 to 4,5
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BORING LOG HOLE NO. 15 |
px0d_ U, S. Department of Transportation - Test Track - Kansas SHEET 0. -1 1
nAE locaTio Station 8594400  See Boring Location Plan DATE  U4e23-69
o fey, . 1386,01 g ELEY. 2020 BY  Risenhoover 106680 8Y Johp Eidt
sweorer paTh 2% Split Spoon WY OF MAMMER JLOf  FALL OF HAMMER
PERET2OETER DATA WT._OF MAKMER FALL OF WAMMER
RAUSER DATA CORE BARREL & BIT BATA Heavy Duty NX

' b | o | MOFEOE DESCRIPTION OF MATERIALS 8 ,!

ELEV. AlD g 5 {Dritting mmm Driting

-a84 S%LE W re (Type, (om,.hxtfn,. CndMq) ﬁg Fiwid Loss, Casing Deby, Etc.)
S 7 Clay, Silty, Black to Brow :
; = Mois{'.. Ploatio Air Drilling 0,5 -
i i -
k) b PP k. -
| 3 .;/) Shelby Tube 1,60
- -
s o 2.5“4&%1_ (Attempted Shelby Tube [
—£=A Clay-Shale, Mottled Yellow ® 2,5' but obtained B
1382,8 3.2..“7'1;_4 Brown Gray, Medium Hard jar sample only) 3,0
AN (Note: Too Hard to Push Coring »
N and too Soft to Recover =
i - \\ Core) :
i = N Refusal: Permian Age = H
—== ™N Ft. Riley membef ™
- Limestone, Buff to Gray, |93% -
Dense, Medium Hard w/ a —
o Few Very Thin Laminae of .
1235,0 6,0 Shale, Tan, Medium Hard 6,0
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BORING LOG

HOLE NO. 16 |

paget U. S, Depariment of Transportation - Test Track - Kansas

weeTko. 1 OF 1 |

PME loganod  Station 5568440

See Boring Location Plan

DATE Uw23-69

oy pgy, 1382,8¢

6.W. ELEV.

PORED BY Risenhoover

L066%d Y John Eict

jeevmry mata 2" Split Spoon WT. OF MAMMER 1404 FAW OF WAMME® 30"

: “in DATA WI. OF NAMSER FALL OF NAMMER

45057 DATA CORE BARREL § BIT DATA. Heavy Duty NX

{ NO. OF BLOWS -

i bEPTH / ) REMARKS

i PER FOOT DESCRIPTION OF MATERIALS

, BB ARD g = (Type, Coler, Toxturs, Consistency) HED (b W"‘"‘D;.’m"
hogs op | SN % » Lesi, (xsng Date,

Clay, Slightly Silty,
Reddish Brown, Moist,
Plaztie

Air Drilling

Coring 1.3

Gradational Clay-Shale,
Medium Soft, Tan to Tan
Shale w/Interbedded Dense
Limestone

Refusal: Pemian Age =

Ft, Riley membel

Dense, Medium Hard w/ an
Occassional Thin Laminae
of Tan, Medium Soft Shale
also a Vug Noted at 5.3
and Shale, Tan, Medium

limestone, Buff to Gzay,

Soft from 5.5 to 5.7

82,

ISSR.0RERENENIEANEERGREN!
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CONSULTING ENGINEERING L - GEOLOGICAL INVESTIGATION L] ENGINEERING INSPECTION

REPORT FOR

U. S. DEPARTMENT OF TRANSPORTATION
TEST TRACK
NEW MEXICO

.I ~ Introduction

A, Purpose of Survey

The purpose of the survey was to examine the proposed
U. S. Department of Transpartation test track site in New Mexico
from a geological and laboratory testing investigation through the
use of samples obtained from prescribed test borings taken along
its center-line and potential borrow sreas,

B, Location of Sitse

The test track site is located 30 feet south of the center-
line of the existing Santa Fe track between mile posts 684 and 686,
between Melrose and Cantara, New Mexico, while the borrow borings
were taken 60 feet south of the existing track. The natural
terrain of the site is relatively flat,

C._ _Test Borings

. The following 17 test borings were augered and drilled on
April 23, 24, 1969 by means of a 1500 Failing truck mounted core
drill:

Boring Station ' .

Number ' Number Descriptian Depth

#1 (30" south 1950+00 Embankment 6.0'
of center-

#2 line of 1958+00 Embankment 6.0!
existing

#3 track) ) 1966+00 Embankment 6.0"

#4 1974400 - Embankment 6.0

#5 1982+00 Embankmant 6.0

#e 1990+00 Embankment . 6.0

“hemphill the name you can trust”
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Ue 5. DEPARTMENT OF TRANSPORTATION Page Two
Boring Statian
Number Number Dgscription Depth
#7 1998+00 Embankment - 6.0
#8 2006+00 Embankment 6.0
#9 2014400 Embankment 6.0
#10 2022+00 ‘Embankment 6.0
#11 : : 2030+00 Embankmant 6.0'
#8-12 (60' south 1950+00 Borrow 6.0"
of center-
#8-13 1line of 1965+00 Borrow 6.0
: existing ‘
#B8-14  track) 1980+00 Borrow 6.0
#B8-15 1995+00 : Borrow 6.0
#8-16 2010+00 Borrow 6.0°
#B8-17 2025+00 Borrow 6.0'
Total 102.0'

I] - Geulqgical Survey

A, Type Soils

Only two representative soils were found to be present in the
6 feet of subsurface ‘investigation throughout the two mile test
track site between Santa Fe mils posts 684 and 686, New Mexico.

The upper soil consisted of brown silt, very little if any
moisture, having a very slight amount of clay. The thickness in
the eleven center line borings ranged from as little as 0.5 foot to
a maximum of 2.0 feet. The averasge thickness was 1.2 feet. That
in the six borrow borings ranged from 1.8 to 2.5 feet, with an
average of 2.2 fest.

The lower soil consisted of sand, very silty and very fine
grained, multicolored white-reddish white to tan, very limey with a
trace of clay and varying amounts of caliche particles. Larger

“hemphill the name you can trust”



CONSULTING ENGINEERING [ ‘"GEOLOGICAL INVESTIGATION [ ENGINEERING INSPECTION

B
«: CORPORATION

%

5, RS

. >
oo o

Ue. S. DEPARTMENT OF TRANSPURTATION Page Three

sizes of caliche were noted in the western half of the test track
site commencing with boring No. 7 thru ll. The sand is of Tertiary
Geologic Age and is referred to as the Ogallals formation, with the
caliche characterizing the nearby terrace deposits of Recent Geo-
logic Age.

B, Bed Rock

6.0'feet being the maximum depth of investigation, bed rock
was not encountered anywhere in the test track site.

C. Surface Ground Water

No moisture or drainage water was encountered in any of the
borings and it is reported the static water level is at a consid-
grable depth in the arsa.

III - Engineering Analysis

The uppermost soil existing at the New Mexico site could be
classified as a CL material with a compacted modified proctor of
118 pounds per cubic foot at an optimum moisture content of 1l.b4%.
Unconfined compressive strength of a remolded sample compacted to
95 per cent modified proctor was 3.0 ksf. The low unconfined
compressive strength in this case results from lack of clay
sufficient to contribute cohesive strength.

The underlying soil, a very fine grained sand 'of medium density,
was completely lacking in plasticity and may be classified as a SF
material. This material yielded a modified proctor compacted unit
weight of 118 pounds per cubic foot at an optimum moisture content
of 11%. Thus, the compaction properties of the two existing
natural sgils is very similar.

The New Mexico site offers idsal conditions for construction of
a uniformly conditioned test site. Since soil conditions are uni-
form throughout thas section and very little excavation or embankment
would be necessary; differential settlements of the track bed might
be expected to be negligible. Environmental conditions existing at
this site would alse be a most ideal situation for controlled
research. '

Based on topography at the site and existing soils, the follow=-
ing may be considered an adsguaste subgrade design. Excavation to
an elevation of 3998 feeti would expose the sandy, non-plastic

“hemphill the name you can trust”
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U. S. DEPARTMENT OF TRANSPORTATION Page Four

material throughout the test section. A one to two foot base for
track foundation could be constructed above this material by using
silty clay materiasl (excavated) stasbilized with Portland cement.
The one to two foot of soil-cement base would offer an ideal track
bed foundation, The existing material promises to respond to
cement stabilization very favorably since it is a very friable low
plasticity material, After treatment it would be unexpected to
find unconfined compressive strengths greatly in excess of thase
obtained on raw soil. Additional tests would be required to find
optiment cement cantent required for this particular material. If
such information is required in the future planning and design of
the test section, it could be made available on request.

HEMPHILL CORPORATION
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MOISTURE -DENSITY CURVE

DATE. April 29, 1969

CLIENT . The Atchinson, Topeka and Senta Fe Railway Syatem

PROJECT. u. S. Department of Transportation for New Mexico Area,

Test Track

MATERIAL. Brown Silt Topsoil

MATERIAL SOURCE.

METHOD OF TEST . Asm™MD 1557; Method A
TEST RESULTS

MAXIMUM DRY DENSITY =_1i8.4 LBS PER CU. FT.

OPTIMUM MOISTURE CONTENT = _11.4
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UNCONFINED COMPRESSION TEST

g

DATE.  May 5, 1969
.o‘,"r"l,‘ - t_ 'JA; ‘.."o

CLIENT . The Atchinson, Topeka and Santa Fe Railway System &AE'MPE“LE\

o\ CORPORATION /

PROJECT. u. s. Department of Transportation for New Mexico Ares, \'\'\s;:},-,{&‘%-"

Test Track
TEST RESULTS

HOLE NO. Remolded _ SAMPLE NO., _one (1) FROM TO
MATERIAL DESCRIPTION . __Brown Silt Topsoil

' PHYSICAL

5,000 - | PROPERTIES
= UNCONFINED
b COMPRESSIVE ,

. STRENGTH LBS
g - , PER SQ. FT. 2,966,540
ma,ooo - PERCENT STRAIN _3.33
L I : PERCENT MOISTURE _12.0
o DRY DENSITY LBS . .
» PER CU. FT. 95% Max.
3 T LIQUID LIMIT
~ 3,000 - PLASTIC LIMIT

+ PLASTICITY INDEX __MNaPa
- yaun SHRINKAGE LIMIT
S SHRINKAGE RATIO
wo- / CLASSIFICATION  __OL
= 2,000
w
A
w 7
o> ] .
. 3 /
v 1,000 FAILURE__CONDITIONS
w mEmy,
= ]
a /
2 y
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Vi
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0 2 4 6
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MOISTURE -DENSITY CURVE

DATE. April 29, 1969
CLIVENT: The Atchinson, Topeka and Santa Fe Railway System

PROJECT. u. s. Department of Transportaticn for New Mexico Area,
Test Track

MATERIAL. caliche with silt and fine grain sand

MATERIAL SOURCE:

METHOD OF TEST . asmp 1557; Method A
TEST RESULTS

MAXIMUM DRY DENSITY =_118.2 LBS PER CU. FT.
OPTIMUM MOISTURE CONTENT =_10,5 %
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BORING LOG

JHOLE NO. 1 1;

poliqd U, S, Depariment of Transportation - Test Track - New Mexico SHEETXO. 1 O 1
kolE LOCATION _ Station 1950400 Sea Boring Location Plan DATE 4= 2469
£y, BEV. 440), 5 GW. ELEY. _ 303D BY  Woodall . WesEp 8Y _Same
grmen maTa 2% Spl4t Spoon : W, OF MAMMER 1404  FALL OF kammer 30"
PEUETROMEIER DATA WI._OF MAMMER FALL OF MAMAZER
AN272 DATA CORE BARREL & BIT DATA
DEFTH NO. OF BLOVIS ) REIARKS
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£450,9] 0,611 of Ciax,r%rom Air Drilling n
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._.._4.:;‘ 5 White to Tan, Limey, =
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3,03 ;40 Cali.che Particles -
L Tertiary Age » Ogallala -
e s Formation s
Y, sFoH -
-~ -
R P
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BORING LOG __JHOLENO. 2 |
pd U. S. Docartment of Transportation « Test Track - New Mexico SHEETKO. 1 oF ]

KE locarios  Station 1958400  See Bording Location Plap DATE  Lw2LoG9
ern. pEY, SHO0, LY GW. ELEY. 3020 Y Woodall 105650 BY  Sama
$rmen pATA 20 Split Spoon : WI. OF MAMMER 1404  FALL OF WAmsgR QM
PENETRCTTER_DATA : WT. OF MAMMER FALL OF WAMMER
AUSER DATA CORE BARREL & BIT DATA
DEPTH P NO. OF BLOWS = RERARKS
PER FOOT DESCRIPTION OF MATERIALS g §g-
v, AND {Dritiing  harocheristics, Driving
i;:::o ) S(%E o g ) 0 {Type, Color, Texturs, Consistoncy) 2 Fivid Loss, Casing Dots, Efc)
:7?;, 5ilt, Very Slight Amount . Alr Drilling »
314 of Clay, Brown H
468,90 1, ""i/, E
z,;;;’, Sand, Very Silty, Very H
22/l Fine Grained, Reddish -
A White to Tan, Limey, »
d il w/Trace of Clay and . -
ok Variable Amounts of s
N Caliche Particles -
y &=l Tertiary Age « Ogallala s
—L 40l Formation "
— 12 R;f s
-_a:ix 8/9 19 -
LG, L 6.,0':{j ;;f" 6'0 -

Bottom of Hole
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BORING LOG

{HOLE NO.

p2osECT U, 5. Decosiment of Trapsportation - Test Track = New Mexico

CSHEET ®0. 1 Cf

2]

L

I8
5lE Logics Station 1966+00 ‘See Boring Location Plan DATE 4w 269
o BLEV. SA53.58  6W. ELEY, BONED 8Y  Woodall L0550 BY  Same
savre rav: 2% Spdit Spoon WY OF RAMMER 1LOF ALl OF hamust 307
REMET: WI. OF WAMMER FALL OF WAKXZR
AUSR PUTA (O2E BARTEL & BIT BATA_
. NO. OF BLOWS . >
wwn | n . REMARKS
ELEV mo | o | PeR Koo " mﬁ'ﬂ"’?‘x:‘m) 8 §§ (Driing Oharackristis, Driciog
R Bl s I * v Los, Cosing Dote, Eic)
- Silt, Very Slight Amount Air Drilling »
5758 . 1. 7: 11 of Clay, Browm ®
LaSalk Sand, Very Silty, Very s
I Fine Crained, Reddish O
i ;.\;: no/id/ White to Tan, Limey, »
e w/Trace of Clay and -
3~O_h L .
YA Variable Amounts of ° [
7l Caliche Particles -
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s o Formation -
—ie/ B/ g -
-l M =
5. 599% =
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BORING LOG IHOLE NO. & _gg

5 Too v e ew Mexico SHEET KO, 1 ¢ 1
IME OGNS Stedion 1974400  See Borins Location Plan DATE  Le2le£9

€5 By, L599,3%  6.W. ELEY. BORED BY  Woodall G350 BY  Same
ermre U3 2% Split Spoon : WI. OF KAMMER 1404 FALL OF WAMMIR 30V

PINETIOUETIL DATA WI._OF NAKMER FALL OF MAMMER
ALSER BATA CORE BARREL & BIT DATA :
i O ~ KO. OF BLOWS . » ) REHARYS
o |G BRI o oo v
4399, B B * Flod Las, Casing Dots, Erc)
i mpa 5ilt, Very Slight Amount -
- ,J 1ﬁ0:/ ‘4 of Clay, Brown Air Drilling H
1.5 Sand, Very Silty, Very "
-'ff,, Fine Grained, Reddish -
::,'.%5 614 White to Tan, limey, ]
5 = f w/Trace of Clay and o
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m Formation . H
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BORING LOG

|HOLE No 5

PRI U S. szptment of Transportation = Test Track = New Mexico SKEET RO. . |
#rak LOGATIC S“EE‘.‘; n_1582+00 See Boring location Plan DATE L4 2_1_42 9
&y, BBV, w708,20 64 ELEY. 20D BY  Woodall 106680 BY  Same
earrEn Yy 2" Split Spoon WY OF WAMMER 1404  FAUL OF WAMmER 307
PEMETR X DATA WT. OF MAMMER FALL OF NAKMER
AUSER BATA CORE BARREL & BIT DATA
b K0. OF BLOWS =
PP n . REMARKS
w | G |Gl e | ameowms (820 e ows v
13398 .7 SSXEEO Y. KS’%@A‘: & * Fivid Ls, Cosog Date, E1c)
0,87 S4lt, Very Slight Amount A »
w2 10944 of Clay, Brown ir Drilling .
% ] Sand, Very Silty, Very "
o 04| S Fine Grained, Reddish .
_“' ':4’? Whita tO Tan. Limey. -
—{ 1 w/Trace of Clay and ' -
L Variable Amounts of 8
:1;5,‘;',1 Caliche Particles -
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L, 5= & p Formation -
i =
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BORING LCG

IHOLE NO. & |

P U, 8, Depuydimend of Transportation - Test Track - New Mexico SHEETHS. - 1 @i
E tocaTicd  Statlion 1990400  See Boring location Plan DATE  lw24w69

6., ELEV.

BGRED 3Y  Woodall

10SGED BY  Seme

) pEy, Leog Lt

het fx
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2% 3-1it Spoon
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FALL OF kamuca 30"

TR LATA
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4 A ) o, 2 J ] " 1
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| ing Clay Content
LGS L g; ,
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—ty White to Tan, Limey, ‘
=yl w/Trace of Clay and -
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- P H p=s
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. CORING LOG JHOLE NO, 7
PrEC §, Dovieimont of Transportation = Test Track » New Mexico SHETK. I L
Pl LT St fen 1998+00 See Borinz Location Plan PATE  Lw23-69

6.%. ELEY.

BORED 8Y oodall

L065ED Y Same

Split Spoon

WI. OF R 1508

FALL OF MAMMER 30"

Silt, Very Slight Amount
of Clay, Brown

Aa)
(=

i = o st it A+

Sand, Very Silty, Very
Fine Grained, Reddish
White to Tan, Limey,

w/Trace of Clay and

Varying Amounts and Sizes

| of caliche

Tertiary Age « Ogallala
Formation

WT. OF KAMuER FALL OF WALMER
(CRE BARREL & BIT DATA
§ k0. OF BLOWS > REBARS
P | e ROT DESCRIPTION OF MATERIALS gg §3 (Driting Oharcharistics, Driting
G ‘2/ AU (Type, Color, Texturs, Consitoncy) wlg Fivid Loss, Cosing Dote, Efc)
I Y3 v VA

Air Drilling

LIy

6.0

TYTRS RN RN EN1 NTITETITI ITRTSRSII AANRRIIRL Y

Bottom of Hole
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BORING LOG

IHOLE NO. 5 |

praded W S. Donawiment of Transportation « Test Track = New Mexico  SHEET KO, Sl - S
ROLE LoCATicy  Stavion 2006+00  See Borips location Plap DATE  4.23.69
aos BEY, S01,20 By, ELEY, BO2ED BY Woodall L066ED Y Same
spenrn mayy 20 Svid4 Spoon WY OF MAmmER  ILO# AL OF MAMMER 30T
PENETL .in DBATA . W1 OF papuer FALL OF MAMuT)
AUSER Liln COE BARREL & BM7 DATA
i ~ ] K. OF BLOWS W x| wazes

g R o T e

kgt o SAEy | 2 IRk » Flold Loss, Caring Deta, Elc)

5ilt Ver% Slight Amount
of Ciaﬂg” Town

AR 5
[e4)

£

13

Sand, Very Silty, Very
Fine Grained, Reddish
ite to Tan, linmey,

w/Trace of Clay and
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of Caliche
Tertiary Age - Ogallala
Formation

Air Drilling
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BORING LOG

JHOLE NO. ¢ .,J

o U, S a

X jon 2014400 See Boring location Flan

= W Mexico

SHEET %0, 1 ofF 1 |

o | @ | per RoOT

DESCRIPTION OF MATERIALS

. ssu_;o “ Yo ; M (Typs, Color, Texture, Comsistency)

d

oE Lowaned  Stats 014+0Q - DATE He23-69

¢, BLEV. 4401,5% 6W. ELEY. BO%ED 3Y  Woodall 065D 8Y Some
eavmgn pary 2% Split Spoon WT. OF KAMMER 140F  FALL OF KARMER 30"
PHIETANETER DATA WY OF MAMMER FALL OF Mamuen

LTh BATA CORE BARREL & BIT DATA

: BPTY | | NO. OF BLOWS REMARKS

Be

(Oriiting Ohorecteristics, Drilfing
Fivid Less, Casing Data, Etc)

Si1lt, Very Slight Amount
of Ciay, Browmn w/Increase
ing Clay Content
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Formation
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BORING LOG IHOLE NO. 10 j

pRojEC U, S, Department of Transportation . Test Track - New Mexico SHEET #0. -3 ¢
WME locanioy  Station 2022+00 See Boring Location Plan | DATE  Hw 2369
O REV. 4403,91 6. ELEY. BO%ED 8Y  Yoodall LOSEED Y Same
gavece DATA 2" Spliit Spoon : VY. OF MAMMER  J4LO4 FALL OF HAMMER  3Q°
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e | m ) REVARLS
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sh02.2 1 1.7 /’;j i .
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—t B Fine Grained, Reddish »
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. Yy E
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BORING LOG |HOLE NO. 11
sp000 U, S, Denariment of T:awmm_-_m;LImsk_g_MMexico SEET ¥, 1 ¢ 2
it LocATION  Station 2030400 See Boring Location Plan DATE L2369
e, fupy, LL03,4% 6V, ELEV. BORED BY Woodall Loc6ED BY  Same
errm T PATA 2% Split Spoon : WY, OF MAMMER 1404  FALL OF RAmER 30"
U WY, OF MAMMER FALL OF MAMLER
CORE BARZEL § BIT DATA
' = REMARIS
DESCRIPTION OF MATERIALS g § ;
Gy, 2 (Dritiing Chorocteristics, Drifiag
o (Type, Color, Texturs, Consistency) sg Floid Loss, Cosing Dota, Etc)
s STI%, Vory Slight Amount .
; of Clay, Brown - Air Drilling »
Llae3 D2 :
: 4l Sand, Very Silty, Very =
: § e Fine Grained, Reddish -
42 White to Tan, Limey, »
: pe2 w/Trace of Clay and .
i =0l Varying Amounts and Sizes "
J =4l of Caliche H
i 10131/ 22 | | | Tertiary Age = Ogallala =
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4.5 IR -
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1 BORING LOG [HOLE NO. 12 |

‘ opa ; ‘ 3 - S - Now Mexico SHEET X0, 1 @ 1
Etecanied  Statien 1950400 See Boring Location Plan DATE L2463
ey, 4802,00 GW. ELEY. B2ED 8Y Woodall Losgep BY_ Same
fearmien g - : WY, OF MARiER FALL OF HAMMEX
Y WY, OF MAMER FALL OF RAKMER
PR A _ COZE BARTEL & BIT DATA :
: | poary | KO. GF BLOWS =
; oM | e | ) REMARS
U | o |8 o s e Tt Gt gg §s (briting Onarocurisics, Deiing
3 o jo 2/% 4 ' 4 Fold Dota, Etc.
Lol S | RS ) k. Lo, Coed )
! - Silt, Very Slight Amount .
| :;%N of Clay. Lrowne ~ Air Drilling
i 317
) mA O M 2 0’"‘. ".‘

i Sand, Very Silty, Very
i Fine Grained, Reddish
White to Tan, Limey, .
w/Trace of Clay and

el
ts bR Varying Amounts of
3;?‘.-" Caliche Particles
A7 Tertiary Age - Ogallala
. I Formation
| o
439601 6,077 6.0

IBERARAEEERNANIEEASRERNE)

Bottom of Hole
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BORING LOG IHOLE NO., 5173
st U. S. Depsricent of Transportation - Test Track - New Mexico ST 1 ¢ 1 i

©oLE LOLATION Station 1965+00 See Boring location Plan

DATE 4.2k, 60

ey, By, 4399.3' 6w, ELEY. POD BY  Woodall L0ssED B Same
O WY, OF NAMMER FALL OF RAZNER
BT e PATA W1, _OF MAmMER FALL OF RAMSER
- CORE BARTEL § BIT BATA
v e 10. OF ELOWS = PEHARKS
o | |G ] eneseme ) 8RS e oo o
-5 » Lo 4 m’ " xtvig, ‘ = o
e S ,_iig%%%‘;f? t Fuid Lo, Cosing Data, Etc)
- P q Silt, Very Slight Amount Air Drilling
=~ of Clay, Brown
SN 2,0~

Sand, Very Silty, Very
Fine Grained, Reddish
Wnite to Tan, Limey,
w/Trace of Clay and
Varying Amounts of
Caliche Particles

IENNRNEN c_! 1
Nrests

o"\"f" Tertiary Age - Ogallala
"‘..}%\\ ; Formation
29%.3 ¢ 6,0= 4! 6,0

ARSI RENENINERGURANNEERE!

Bottom of Hole
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JHOLE NO.

BOLE LAY

Station 1OS0+00

] BORING LOG Pull
pRode U, S, Doparimeni of Transportation = Tost Track - New Mexiop SHEETH0. -~ 1 ¢ 1

See Boring Losation Plan

DATE  4=2i-69

AN

Sand, Very Silty, Very
Fine Grained, Reddish
White to Tan, Limey,
w/Trace of Clay and
Varying Amounts of
Caliche Particles

Tom, g, 399,48 6V, HEV E3ED BY Woodall 00635D Y Same
SRR T WI. OF KAmuER FALL OF MALMER
L AT W1 OF WArER T S
i ; CCRE BAZPEL & BIT DATA
. k0. OF BLOWS - sap
g |~ : Wi RERARZS
B, w | g PER_Fodt mf%'ﬁ“‘:n”m) 8-g GO (brting Owroceristics, Driing
_ ) YD) e Lo, " Ruid Loss, Data, Etc.
s07,3 | W% {7 LR ™ o, Celg Dete, Eic)
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oo of Clay, Brown Air Drilling
- 7
43977 ~

§ i Y, Tertiary Age - Ogallala

# { sl Formation

{ A -

iorann 6.0 6.0
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g
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BORING LOG ' IHOLE NO. p.1:
paoss U, S. Department. of Transportation = Test Track - New Mexico SHEET ¥, 1 61

IOlE LocATisy  Station 1995400 See Boring location Plan DATE  L..2l. 69
e BEv. 4400,8° 6w, ELEY. . BoRED BY Woodall LogeED BY  Same

- - VY. OF HAMER FALL OF WAMMER
“yze DATA W1, OF MARMER FALL OF HAMNER

CCRE BARZEL & BIT DATA

— KO. OF BLOWS

: . -~ REBARNMS
In] £ .
Dm0 E L PeR rfor . Yg“gg”;‘.gu“g‘:,',“‘m, %g §§ (mmum&m:: D?tﬁ"

v A e, " ' » , N

R “6“ A{ ‘;4 va’ ' = :
| 2 Silt, Very Slight Amount . Air Drilling =
{ ) of Clay, Brown .
_-. é: -
| 3 s
g i 7 -
C 397,50 3 =
; ol Sand, Very Silty, Very =
i A Fine Grained, Reddish -
E ok Wnite to Tan, Limey, o
! NG w/Trace of Clay and .
gl Varying Amounts of -
Qb Caliche Particles ™
NN Tertiary Age - Ogallala n
"Gy b G Formation 6.0

Bottom of Hole
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BORING LOG

JHOLE NO. 516 |

SHEET %0, - 1 @ 1

| paouet U, S. Department of Trapsportation - Test Track - New Mexico

4oLe Locanio  Station 2010+00 See Boring Location Plan BATE L2l 69
&0, HEV.  4402,0% 6w ELEV. PORD BY  Woodall LOSEED BY  Same
arze DATA V1. OF HAMHER FALL OF pavuss

PEMETEQUETER. DATA

AUSER £ATA

CORE BARGEL & BT DATA

FALL OF NAMuER

TERA M xR
; :%g:f . | Silt, Very Slight Amount Air Drilling u
g = of Clay, Brown .
el 1,850 s
' { j"L, Sand, Very Silty, Very n
| o) Fine Grained, Reddish =
- White to Tan, Limey, =
_-_-gp-: 7, w/Trace of Clay and - -
— Varying Amounts of -
: o I Caliche Particles o
| - Tertiary Age « Ogallala =
__‘j{ y Formation ' -
—i 'k P
-..‘ "‘:l P
&396‘.('1 6,(‘7_:' * 6p0 n

RO, OF BLOWS

PER FOOT
2]

DESCRIPTION OF MATERIALS g
{Tym, Color, Texiurs, Comsistoncy) 3¢
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REMARKS
(Oriiing Charactaristics, Driting
Fuld Lloss, Cosing Doto, Etc)

TARAY TTTRG DI ST T

,_1___“_;,\!‘,1\!.; b ol v e g F

Bottom of Hole
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BORING LOG

IHMOLE NO. 317

20020 U, S, Department of Transportation - Test Track o New Mexico SHEETH0. 1 & 1|
UOE LOGTISY  Station 2025  Ses Barine Loeation Plan DATE L. oLimfQ
(ron, ey, 4402,8°  6W. ELEY. 50220 8Y Woodall \GoGED 8Y  Oame
grmen AT WY, OF HAMAMER FALL OF HAXRER
sy WY. OF WAMER FALL OF MANMZR
i (OB BATISL & BIT DATA
j E A
P DESCRIPTION OF MATERIALS g g | (pition Guaroceristis. B
ELdV 057 (Typa, Color, Texture, (oasiciency) » & ] ( 5@? Less, rcm n;;g, E?)”
Ll Lo
\ S531t, Very Slight Amount Alr Drilli
! of Ciay. rown i ne
!
!
Cnn
' Sand, Very Silty, Very
.; Fine Grained, Reddish
., White to Tan, Limey,
. w/Trace of Clay and
Varying Amounts of
E Caliche Particles
1 Tertiary Age - Ogallala
:fbﬁgé,ﬂ Formation : 6.0

NRRAWES

PN

STETERRETINNRRRIRARLISNRTRIITINY

Bottom 61‘ Hole
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