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REPORT FOR 

U. s. DEPARTMENT OF TRANSPORTATION 

TEST TRACK 

KANSAS 

I - Introduction 

A. Purpose of Survey 

ENGINEERING INSPECTION 

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-line. 

B. 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 El 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, 1969 by means of a 750 Failing 
truck mounted core drill: 

Boring Station 
Number Number Description Depth 

#1 8513+00 Embankment 6.0 1 

#2 8514+62 Embankment 6.0 1 

#3 8517+00 Embankment 6.0 1 

#4 8523+00 Excavation 16.2 1 

#5 8535+22 Excavation 13.0 1 

#6 8542+00 Embankment 6.0' 

#7 8549+39 Embankment 6.0' 

-------------- "hemphill the name you can trust" ----------------1 
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Boring Station 
Number Number Descrietion Depth 

#B 8560+00 Embankment 6.0 1 

#9 8563+06 Embankment 6.0 1 

#10 8568+76 Embankment 6.0 1 

#11 8575+42 Embankment 7.8 1 

#12 8582+00 Excavation· 13.0 1 

#13 8587+00 Excavation 18.0 1 

#14 8590+00 Embankment 6.0 1 

#15 8594+00 Embankment 6.0' 

#16 8598+40 Embankment 6.0 1 

Total 134.0' 

· II - Geological Survey 

A. Tyee Soils 

Three representative soils were found to be present in the 
overburden section above the bed rock between Santa Fe mile posts 
161 and 163, Kansas. 

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 Nq. 11. Average thickness of this upper soil 
where present is 1.3 feet. 

The next lower soil type beneath that of above when present 
is a clay, slightly silty, reddish brown, moist and plastic. It 
varies in thickness 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 average 
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 surface. 

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 adjacent 

...._ ______________ "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 penetrometer. This type was found 
to be abssnt in bgring Nss. 1, 7, and 8 and reached a ma~imum 
th1ckMsee of 4.0 f11t 1M bor1M~ No. !. Averega thickMeae of tha 
unit where present was found to be 0.8 foot, wherein approximately 
half of this total thickness can be considered clay and the bottom 
half clay-shale or refusal. 

B. Bed Rock 

Bed rock as herein described will denote 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 limestone in a weathered form of shale that appears to b~ more 
of a clay-shale as mentioned above. The weathered and soft con­
dition of the shale was evident from the poor core recovery in 
this thin interval immediately on top of the limestone. 

The Fort Riley limestone in the borings was characterized by 
being mostly dense, buff to gray and of medium hardness in its 
pure state while in a number of instances it appeared shaley, 
interbedded with thih 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 common than the vugs were vertical 
fractures found in boring Nos. 2, 13, and 14. According to the 
Kansas State Geological Survey, fractures or jointing occur quite 
common in the Fort Riley limestone. 

Due to the affects of erosion on top the surface of the Fort 
Riley limestone and its interbedded shale layers, it would appear 
that its grade approximates 0.5 foot par 100 feet or expressed as 
28 feet per mile or Q.3 degree of dip in a southwest di~ection. 
Less than one degree dip to the southwest is likawise accepted by 
the State Geological Survey. 

C. Surface Ground Water 

Although 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 southwest or parallel to the 
direction of the track • 

...._ ______________ "hemphill the name you can trust" --------------~ 
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Only drainage water was encountered in several of the borings, 
this being due to their nearn~ss 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 the area. 

III - Engineering Arialysis 

Conditions existing at proposed site locaiion in K~nsas offers 
a much more variable soil profile than those existing ih New Mexico. 
There exist three basic types of soil at this location which may 
be used as fill or embankment material. Because of topography 
there may exist fills of approximately 6 feet. The silty clay 
uppermost soil has a remolded modified proctor compacted dry unit 
weight of 105.7 pounds per cubic.foot with an optimum moisture 
content of 17%. Undisturbed samples obtained for this material 
indicat~ 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 material with an undis­
turbed compres~ive 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 soil. The · 
strength gain here again is contributed to the increased unit dry 
weight of the remolded compacted soil. Remolded unit dry weight of 
modified proctor fc:lr 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 about· 
6 ksf). The modified proctor unit dry weight of this material was 
found to be 109 pounds per cubic foot with an optimum moisture 
content of 16.6%. This material might be classified as a CL 
material. 

. 
Since segregation of this material will be almost impossible 

during excavation, the r~sulting borrow will be a mixture of all 
three types of soil. 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 • 
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Lime stabilization of this material would not be recommendable 
except for possibly the top six inches of the road bed to provide 
a tight durable surface en which to construct tracks. The lime 
content used in this layer should be sufficient to obtain a 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 request. 

A detailed slope stability study of this material was not 
attempted since testing was conducted iM 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 occurrence 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 s~il behavior. 

HEMPHILL CORPORATION 

~~N 
John T. 

B. D. 
Soils 

-
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UNCONFINED COMPRESSION TEST 

DATE: April 22, 1969 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Department of Transportation for Kansas Area, 

Test Track 

TEST RESULTS· 

HOLE NO. ___,1.__ __ SAMPLE NO.------ FROM 1.0 TO 2,0 
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PROPERTIES 
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UNCONFINED COMPRESSION TEST 
I 

DATE: April 22, 1969 r ... Lll .. 
'~ .~·'· CLIENT: ~I . ,, 

The Atchinson, Topeka and Santa Fe Railway System HEMPHILL' 
PROJECT: u. s. Department of Transportation for Kansas Area, 

~~•ro•ArW .... ~~<.i' 
Teat Track 

TEST RESULTS· 

HOLE NO. 2 SAMPLE NO. FROM 0.5 TO 1.5 

MATERIAL DESCRIPTlON: Black Silty Clay - Moist, Plastic 
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UNCONFINED COMPRESSION TEST 

DATE: April 22, 1969 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System 

PRO~ECT: u. s. Department of Transportation for Kansas Area, 

Test Track 

TEST RESULTS· 

HOLE NO. ---=3:....-__ SAMPLE NO.------ FROM 1,5 TO 2.5 

MATERIAL DESCRIPTION: Reddish Brown Clay, Slightly Silty - Moist, Plastic 
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UNCONFINED COMPRESSION TEST. 

DATE: April 22, 1969 

rircu···· CLIENT: 
• . _ .... '!'"" 

The Atchinson, Topeka and Santa Fe Railway System HEMPHILl\ 
fl COR,ORAW 

PROJECT: u. s. Department of· Transportation for Kansas Area, ~ ' ' ./ ~ ,~, , .. "' ..... 
Test Track 

TEST RESULTS· 

HOLE NO. 4 SAMPLE NO. FROM 0,0 TO 1,0 

MATERIAL DESCRIPTION: Black Silty Clay, Moist, Plastic 
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DATE: April 22, 1969 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Department of Transportation for Kansas Area, 

Test Track 

TEST RESULTS 

HOLE NO. -61C..--- SAMPLE NO. ------ FROM 2.0 TO 3.0 
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UNCONFINED COMPRESSION TEST 

DATE: April 22, 1969 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Department of Transportation for Kansas Area, 
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TEST RESULTS· 

HOLE NO. _9~-- SAMPLE NO.------ FROM o.o TO 1.0 
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UNCONFINED COMPRESSION TEST. 

DATE: April 22, 1969 r \., ... ;~, .. 
CL lENT: The Atchinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Department of Transportation for Kansas Area, 
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TEST RESULTS 
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UNCONFINED COMPRESSION TEST 

DATE: April 22, 1969 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Department of Transportation for Kansas Area, 

Teat Track 

TEST RESULTS 
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MOlSTURE- DENSITY CURVE 

DATE: April 29, 1969 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Departinent of Transportation for Kansas Area, Test Track 

MATERIAL: Black Silty Clay Topsoil 

MATERIAL SOURCE: Approximate depth o.o' - 1.3' 

METHOD OF TEST: A.S.T.M. D 1557, Method A 

TEST RESULTS 

MAXIMUM DRY DENSITY a 105.7 LBS PER CU. FT. 

OPTIMUM MOISTURE CONTENT c: 11.0 °/o 

107 ' I 

r..: PHYSICAL u.. PROPERTIES 
=> 105 () 

LIQUID 
~ LIMIT 
w 

= % -
a.. PLASTIC 
C/) LIMIT = 'Yo 
en 103 
_J PLASTICITY 
I INDEX = % 

>- ._ 

t-- SHRINKAGE -(f) LIMIT = cy. z 
101 w 

0 

99tiL~~~~~bWLtl~~ai~DULd~ 
12 16 20 24 28 

MOISTURE- PERCENT OF DRY WEIGHT 

• -·-- • r~ 



UNCOr'.!FINED CO~v1PRESS10N TEST 

DATE: April 29, 1969 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Department of Transportation for Kansas Area, 

Test Track 

TEST RESULTS 

HOLE NO. Remolded SAMPLE NO. one (1) FROM o.o TO 1.3 

MAT ERIAL DESCR lPT ION : __.B.....,l.....,ac...,.k..........,si...,.l~t~y -loc .... l....,ay~T~op~s~.wo...,il..______, ________ _ 

10,000 
t-

d 
U) 8, 000 1-+1-H-++-++++++H-+-1-+++++1-H+++++++-1-1-H 
0:: 
w 
a. 
U) 
a:l 
...J 

tw·· 

I 6, 000 H-1-H-H-t-f.+++hH-t+t+++t-t-H-H-t++t-+-t-t-H 

::r: 
1-
(!) 
z 
w 
f=4, 000 ~H=I+t+JJ(ttttl:t:l:t!:t:l:tt~+t+ttt++t+: 
U) 

w 
> 
U) 

~ 2, 000 I=H~t!=!:++++t+11=!:1:t!::t+tt:H:I:+++t:tt++~ 
0:: 
a. 
:s 
0 
(.) 

UNIT STRAIN - PERCENT 

PHYSICAL 
PROPERTIES 

UNCONFINED 
COMPRESSIVE 
STRENGTH LBS 
PER SQ. FT. 7,454.88 
PERCENT STRAIN 3.90 

PERCENT MOISTURE 16.8 

DRY DENSITY LBS 
__25~ t-:nx. PER CU. FT. 

LIQUID LIMIT 
PLASTIC LIMIT 

PLASTICITY INDEX 

SHRINKAGE LIMIT 

SHRINKAGE RATIO 
CLASSIFICATION CL 

FAILURE CONDITIONS 

HEMPHILL CORPORATION 

4834 S. 83RD E. AVE. TUL.SA, OKL.AHOMA 



UNCONFINED COMPRESSiON TEST. 

DATE: April 29, 1969 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Department of Transportation for Kansas Area, 

Test Track 

TEST RESULTS 

HOLE NO. Remolded SAMPLE NO. --=T:...;.;w..:;;..o_,(..;.;;.2:...) __ FROM 0.0 TO 1.3 

MATERIAL DESCRIPTION : ~B:.::la~c::.!:k'--S~i~l:..=tLY....::C~l.:::.ayL..:!T~o~ps~o:.:i=-1 __________ _ 

10,000 

....= 
Ll.. 

d 
en 8, ooo 
0:: 
w 

PHYSICAL 
PROPERTIES 

UNCONFINED 
COMPRESSIVE 
STRENGTH LBS 
PER SQ. FT. 
PERCENT STRAIN 

. 7, 737.12 

~----
PERCENT MOISTURE_l.u.8._9..__ __ 

a.. H-~-H-++++-++++1>4--H-f-H-++-++++-' i ' DRY DENSITY LBS 

en 
01 

~ 6,000 

::r: 
1-
(.') 

z 
w 
f= 4,000 
en 

w 
> 
(/)' 

en 2, 00.0 w 
0:: 
a.. 
~ 
0 
u 

0 

' 
' ! 

0 2 4 6 

PER CU. FT. 2 5'7. ~t?.x. 

LIQUID LIMIT 
PLASTIC LIMIT 

PLASTICITY INDEX ---­
SHRINKAGE LIMIT 
SHRINKAGE RATIO 
CLASSIFICATION -"'"'CL=----

FAILURE CONDITIONS 

\ \ 
UNIT STRAIN - PERCENT 

HEMPHILL CORPORATION 

4634 S. 63RO E. AVE. TULSA, OKLAHOMA 

~---·--··--··-------· -·----- ----·-·---···. ----------



~JlOlSTUR~ - DE~~S~TY 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.S.T.M. D 1557, Method A 

TEST RESULTS 

MAXIMUM DRY DENSITY = 1o6.4 LBS PER CU. FT. 

OPTIMUM MOISTURE CONTENT= 19.1 °/o 

108 

i' 

!-= PHYSICAL IJ.. 
PROPERTIES 

:) 
106' u 

LIQUID 
0:: LIMIT = .!:1d_ % 
w 
Ll. PLASTIC 
Cl) LIMIT = .ll:2.. % 
CQ 104 
...J PLASTICITY 
I I I ,. 

INDEX .1.§.:.2_% = >-
!- ' I 

SHRINKAGE -Cl) 
LIMIT 1: 'Yo 2 102 I I w 

0 

100 """-'""'-6.-'-'-.............. """"""" ............... L..,j,.i, ...................... ..r...£,. ........ ~ ............................... 

15 17 19 21 23 

MOISTURE- PERCENT OF DRY WEIGHT 

. - ........ - ...... ---.. ·-----·----·---··-------------- ..... 



DATE: April 29, 1969 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Department of Transportation for Kansas Area 

Test Track 

TEST RESULTS 

HOLE NO. Remolded SAMPLE NO. one (1) FROM 1.5' TO 3.0' 

MATERIAL DESCRIPTION: Reddish Brown Clay, slightly silty 

1-i-+-++-++--', : ' 
!--+-+-++-++-• ·· r-t-t--+-+-t+--1>4'++-++-t-H--+-+-t-t-++++-++-H 

0 

en 8, ooo J-H-H--+-+-t-t-++-+A-++-++-H-1H.,-t-++++++-+-+-J-Hr-+-H 

0.:: 
w 
a. 

en 
Ill 

~6,000~~~~++++++rrH-HH~++++rrrrHrH 
I 

:c 
I­
(!) 
z 
w 
~4,ooo~tH~~~++++tt~~444++ttttt~ 
en '--t··+-Hfft-t-+++++-H-+-+ +-H-+-+++++t-t-H-t-++++-H 

UNIT STRAIN - PERCENT 

PHYSICAL 
PROPERTIES 

UNCONFINED 
COMPRESSIVE 
STRENGTH LBS 
PER SQ. FT. 9, 6 72.48 

PERCENT STRAIN ....;4:r..,=43"'---­
PERCENT MOISTURE-'2=0-=-·~1 __ 

DRY DENSITY LBS 
PER CU. FT. gs;~ 1o:a.x. 

LIQUID LIMIT 47 3 
PLASTIC LIMIT 18.7 

PLASTICITY INDEX 28.6 

SHRINKAGE LIMIT 

SHRINKAGE RATIO ----
CLASSIFICATION --=C=L __ _ 

FAILURE CONDITIONS 

HEMPHILL CORPORATION 

4834 S. 83RD E. AVE. TULSA, OKLAHOMA 



UNCONFINED CO~'v1?RESS!ON TEST 

DATE: April 29, 1969 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Department of Transportation for Kansas Area 

Test Track 

TEST RESULTS 

HOLE NO. Remolded SAMPLE NO. --=t..c...·\'7o~(~2):...-__ FROM 1.5' TO 3.0' 

MATERIAL DESCRIPTION: Reddish Brmm Clay, slightly silty 

0 

lO,OOOr_~rH-~-~~++++rrHH~~++++rr~HH~ 

~~~~~-t-~:~::~:~·~,,_H.H1~+-t-rrHH~+++rH 
H-1~++-H-t-h·- + t---t-t-H--t--t-+-~HHH1-t-+-+-t-++-H 

en 8, ooo rrHH~-t-t-t-t++++t-:!<o-i'9-1H-+~++++++~H-H 
0:: 
w 
a. 

en 
CD I I 

~ 6,000rrHH~-H~7+++H-H-HH-H++++H-~HH~ 

:::c 
f--
(9 

z 
w 
~ 4,ooo~~~4444++++tt~HH444++tt+tt~~ 
en -r:-~.~~rrHHH-+-t-t++++rrHHH-+-t-t+++++1 

w 
> 
(/) 

~ 2,000rr~H-t-H++++++H-H-H-t-H++++H-H-HHY 

0:: 
0... 
~ 
0 
(.) 

0 
0 2 4 6 

UNIT STRAIN - PERCENT 

PHYSICAL 
PROPERTIES 

UNCONFINED 
COMPRESSIVE 
STRENGTH LBS 
PER SQ. FT. 

PERCENT STRAIN 

. 8,271,36 

4,2.0 --

PERCENT MOISTURE~?o""-"s.__ __ 

DRY DENSJTY LBS 
PER CU. -FT. 95~~ :··!:!x. 

LIQUID LIMIT 47,3 

PLASTIC LIMIT 18. 7 
PLASTICITY INDEX 28.6 

SHRINKAGE LIMIT 

SHRINKAGE RATIO 
CLASSIFICATION __,CL...._ __ _ 

FAILURE CONDITIONS 

HEMPHILL CORPORATION 

4834 S. 83RO E. AVE. TUL.SA, OKL.AHOMA 

·-·-.. ---··--·-------·---------------- ----- ... --. ~--··-----·----- ...... --·---.. --. 
i 

• J 



DATE: April 29, 1969 

CIJ;.:'NT". - - The Atchinson, Topeka and Santa Fe Railway System 

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

MATERIAL: Mottled gray, yellow, tan clay with shale particles 

MATERIAL SOURCE: Approximate depth 3.0' - 3. 7' 

METHOD OF TEST : A.S.T.M. D 1557, Method A 

Tr::"C'7 R'='S· U' ,..~ a ,._'-.,; a , ~..- C.... ~ ~ 

MAXIMUM DRY DENS!TY ::: ::.o9.o LBS PER CU. FT. 

OPTIMUM MOISTURE CONTENT= 16.6 °/o 

111 1-HH-+H-+++++++--H--H-++H' ·+ ' ; I I ,.-i:-+++++-t-+++-t-1 

I I 

r-: 
LJ... 

' I ::> 
u 109 ~·-·:~~++++~~~4+++~~~~~~~~~~~ 
cc 
w 
a.. 
(.J) 

~ 107 ~tt~~tt~tijtttwjttt~ttttw~tttt~ 
I 

:>­
r--(J) 
z 
I.JJ 
0 

I ! j I 

'I 

,, 

~~ . 
i I I 

MOISTURE- PERCENT OF DRY WEIGHT 

PHYSICAL 
PROPERTIES 

LIQUID 
LlMlT .= ...ll..:.i% 

PLASTIC 
LlMlT = ~ "'o 

PLASTICITY 
INDEX 

SHRINKAGE 
LIMlT 

: __lhQ% I 

= o/o 

·----·-----···-·-



UNCONFINED COMPRESSION TEST 

DATE: April 29, 1969 
"!\ , ... \.'!. r- . ~~·~ .. 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System 
.. ' . .. '' .. 
HEMPHILl' 

11\ CO ... OIATIOM). 

PROJECT: u. s. Department of Transportation for Kansas Area ... ~ • .;.;· -{<' 
~~ r .. • 

Test Track 

TEST RESULTS 

HOLE NO. Remolded SAMPLE NO. One (1) FROM 3.0 TO 3.7 

MATERIAL DESCRIPTION: Mottled gray, yellow, tan clay with uhale particles 

-· PHYSICAL 
10,000 PROPERTIES ·- --- .. -- ... - .... ---

.._; UNCONFINED 
L&.. COMPRESSIVE 

STRENGTH LBS 
. 71704.00 0 PER SQ. FT. 

en s,ooo PERCENT STRAIN 2 17 
0::: 

PERCENT MOISTURE 17.1 w 
a. DRY DENSITY LBS 

ch PER CU. FT. 95'7 •. Nax 
m LIQUID LIMIT 31.5 

~ 6,000 PLASTIC LIMIT 20.5 
PLASTICITY INDEX 11.0 

::c 
SHRINKAGE LIMIT 1-

(!) SHRINK·AGE RATIO z 
w CLASSIFICATION CL 
0::: 1- 4,000 
en 

w 
> -en· 
~ 2,000 

FAILURE CONDITIONS 

0:::: 
0.. 

l ~ 
0 
0 

0 
0 '2 4 6 

\ 
UNIT STRAIN - PERCENT 

HEMPHILL CORPORATION 

4834 S. 83RD E. AVE. .. TULSA, OKLAHOMA 



UNCONFINED COMPRESSION TEST 

DATE: April 29, 1969 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Department of Transportation for Kansas Area, 

Test Track 

TEST RESULTS 

HOLE NO. Remolded SAMPLE NO. Two (2) FROM 3.0 TO 3. 7 

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

10,000 

r-.: 
u... 

0 

(/) 8,000 
0:: 
w 
a.. 

(/) 

m 
_J 

I 6,000 

::r:: 
1-
(..!) 

z 
w 
0:: 
1- 4,000 
(/) 

w 
> 
(/) 

~ 2,000 
a:: 
a.. 
~ 
0 
(.) 

0 
0 

-

2 4 6 

PHYSICAL 
PROPERTIES 

UNCONFINED 
COMPRESSIVE 
STRENGTH LBS 
PER SQ. FT. ·. 8,228.16 

PERCENT STRAIN _.2'--""-43...__ __ 

PERCENT MOISTURE_l...,.6.....,.4:z.._ __ 

DRY DENSITY LBS 
PER CU. FT. 95% }1ax 

LIQUID LIMIT 31.5 
PLASTIC LIMIT 20.5 

PLASTICITY INDEX 11.0 

SHRINKAGE LIMIT 

SHRINKAGE RATIO 

CLASSIFICATION ___,C=L'----

FAILURE CONDITIONS 

UNIT STRAIN - PERCENT 

HEMPHILL CORPORAT 10 N 

4834 S. 83RD E. AVE. TULSA, OKLAHOMA 

.. -· --- ·-·-··----·-· ·----· -·------- ---··--··-·-· ·--·----· 
I 

._.J 



BORING LOG IHOLE NO. 1 

PIOJECT u S. Deoa-"- ·• n~ T,..~:~n~"'"'.,.tation • Test Track • K'~:~n~~:~"' SIIEET NO. . l Clf l 
NOtE LOCA YION Station 851'3+00 See Bonn&: Lo!£a:Y,on Plan QAT£ 4-16..22 
•· llEV. l41Z.2' C.W. !LEV. I!!ID IT Risenho2ver LOGC£R II Jobn Ei~ 
SAMPUI RATA 2" . ~J2l1:t. Sl2Q~D IT. Of IWUIR l40f FAU OF IIA141&EI jO" 

~NETIIOMlnB WA IT. gf IWUIU FAY: Of IWIIilil 
AUGEI DATA I ~ ugn I I!I H1A 

DUTil I 
NO. Of BlOWS 

DESCIJPTIOII OF MATEIWS !I is JIBWlS 
wv. AND PO FOOT IDrtlillt Cllltectemtics, Dr111111 

SW!o 0/1 ITn-. Celtt, Te~tv"~ ~). FIIW Lea, Clsillt ~. Etc.) 
1417.2 "' -~~~ Cl~, Siltr, Black, Air Drilling : 

1.0: ~~~ Plastic• Moist ... -~~~ j 2·· : 
141~.2 . ?.0: ~ r-

-eiS Limestone, Tan to Grrv• ~ 
: 

I 
Dense, Mediu Hard w Veey r-

- Thin Interbedded Tan Sbal ~ 
: ~ers. 

CorlM 4.2 r-. - Retusala Pemian Age • -- rt. Rile,y aeber "'" - ;;; -~ 88~ .. 
i14l.L2 6. - 6.0 

.... - Bottola ot Bole --- ~ --= i 

' ---: ... : --: ;;;; 
-: .. - .. -: -.. -- : --= :: 
: .. .. --
: 

= -- !-

-= !--: ~ - ~ -: ~ - : -
-:: -- .. -- ' -- : -- -

HI!MPH.~LL. a aHI!L.8Y DIUL.L.INCI COMPANY 
TUL.SA, OKLAHOMA IHOLE NO. 1 



BORING L.OG IHOL.E NO. 2 

lm!JJa u s. or TT':t' ''\tion - Test Track - Kansas SHEET 110. •1 Of 1 

IIOC.E LOCATION sta~!2n 8 514+62 Qlll 4-1~22 

~nil· ~LEY. 1416.2 1 &.w. ruv. IOIED IT 131§enhogver Lo&m II ·~obn ~idt 

~IWB RATA 211 Sl:!l:3. t SEOOD IT. Of IWIIIIEI 140# FAU OF HAMMEl :3Q11 

JlN~~lTEB DATA IT. gf IWIIEI FA~ Of IWIAtEI 

AIISER DATA m!l f!IIEL I I!I ~TA NX Hoa!l DJ.tz 

DEP1II I 
NO. Of BLOWS !I ja laWn 

WY. AIID PO FOOT DESCIIPTIOI Of IIATOIW (Drtllilt Oltrtdtrlstks, Dllllll 

1416.? ~~Fo ~~ 
(Type, Celtr, T•atv,,, (~) fiiW Lea, Cniftl Dcltt, Ett.) 

~ }V 11'[1'1 

-~~~ Clq, Silty, Black Air Drillin~t 0 Cj r--- I II Grading into Reddish -~~~ Brown, Plastic, Moist · Shelby 'l'u.be 
r-

-~~~ 
1.5 1-

- 1-
2.0- -,'~'f 

1111~ 
1-

1411.8 2.~ ~~~ ~ 
"J.(} . ~- Gradational Clay, Silty, 

-

I 
to Clay--Shale, Mottled 1--: Yellow, Tan, Brown,'· 

r-

- Slightly Moist. 1-- Rei\lsalt Permian Age -

'1412.9 .3.~ ~ Ft. Rilev member "' 
-

I 
r.nl'"in,. 4 0 

- Liluostone, Gray, Dense, 

- Medium Hard w/Thin Lafers 1-- o! Interbedded Tan Shale . - r-
- Note; Natural Vertical 100, -- Fr~ctu rs traa 

1410.7 6_.~ ~ 4 - .1. 
6 0 1-

-- Bottom ot Hole -
-- -
--: : 

-: 
.. --: -

- -
- -
- --i -= I 

~ 

- : --- -
: : 
- ---= ~ -- .. 
-- f - l 

' 
--' -f I - : 

::. -: -
' -- -

- . : 
" --: ::: 

Hi!M~H!L.L. II SHI!L.•Y DRIL.L.ING COM .. ANY IHOLE NO. 2 
TUt..tJA. OKLAHOMA 



BORING LOG lHOl.E NO. '3 

m.JECT U. S. Department of TransPortation - Test Track - Kansas SIIEET MO. ·1 GF 1 

J!2!E LOCA TIOII ~i.i:ticn 65l2±QQ Sge Ba:Cn~: Laca~an :Elan. RATE 4-lZ-62 

~~~. ILEV. J.41Z. s• G.W. ELEV. gD IY Bi~lmll22l!:~t L2iliER I! ~2bD EiQ.1i 
~~fUI 2~TA 2 11 SEll t SJ2oon WT. Of IWtot.IR 140£ FlU Of lltldl!£1 JO" 
P~14ETI:OO~TU RAIA WT. Of JWIIIEI FAY, Of IIAW<IO 

AUGER DATl 00 lliiEl I I!I !MD NX Hea!:! Duty: 

DePTH I 
NO. Of BlOWS !I i• wwn 

ruv. lKD P£1 FOOT D£SCIIPTIOII Of MA TEll AU (Drimll; Olarodlrltllcs, Drilllllt 

1417.5 ~% O~IJ .f'L ~ !,.JI (Type, Coler, T•IIIIN,. CeMitiHq) R.w Lta, Cesiat Dati, Etc.) 
[..( ~ li'll" il' 171 

-~ ~ 
Clay, Silty-, Black, Moist Air Drilling 1--1416 .r; 1 o- Plastic 1-

-~~ ~ Clay-, SlighUy Silty-, l.S - ~ -~~ Reddish Brolim, Moist, Shelby- Tll'be 1-
2 ,r;: 

~ 
14l"i 0 I; Plastic ?."i 1-

-

~ 
Clal, to Clay-Shale, 1-

-- Yel ow . 
1-- Refusal: Permian Age • 

1414.o:; , o: Ft. Riley memb~er 
1-

-ii Limestone, Buff, Shale;y, 
1-

- Corin~ 4 0 - Dense, Medium Sort, ,. 
- ~ Vugular !rom 4.1 to 4.6 

100_~ - Notea Drainage or seepage 
1411.'i - ~ 6 0 6.0- water at 1.21 

- Bottall ot Hole 
1-

- 1-

---:: ~ 
-- 1--- 1-

-- 1-. : 
"" -: 1-

- ~ -- ~ 
I -- ~ - ~ - ' 

-= ~ 
: -
-- -
: : . - -- : 

' -= - -
l ! - --
~ 

1 -• - ~ " ' -I~ 
l -; -- ~ -.: ":---- -- . ~ : 1-

: ~ 
HIIMP'H.~LL 6 .HIIL8Y DIIIILLING COMPANY 

TULSA. OKLAHOMA IHOl..E NO. 3 



BORING LOG IHOLE NO. 4 

. ~ECT U. s. Deoa:rtment of 'l':,.:ln!'lntll"t..~tit'ln ... Test Traek - Kansas SHEET 100: ·1 OF 1 
~E LOCATION Station 8 SZltOO DATE 4-Z!J::Q2 

~:!· ELEY. 142z.4• G.W. ELEY. l!l!D IY Riam:~bgaDl:: LHR II John E1!it 
W~~U ~ATA 211 SEl~;t SEQOD .. IT. Of IIA&WEI 14Q1f FAU Of IIAW4£1 ~QU 

l'{ll~!Wl~T~B DATA WT. Of IIAAWEI FA!J: Of. IIAUEI 

A!I'SER DATA m!! ll!m I I!I MTA NX Hea~ l£ctty 

DEPTH I 
NO. Of BLOWS 

!I ii IUWIS 
EUY. AND PO FOOT IIESCIIPfiOII Of Ill TEIIALS (Drilllllt ClllflcMrhtlcs, Drilllal 

~~ 
!:::1 ~~ 

(Typa, Clltr, · T11f1111. CeMitiHq) li'1 ':mi~~·· Etc.b.o J422.4 ,t:. A 7-'J'l'll' 

= ~~ 
Clay, SUty, BJ.ack, Moist, Shelby· Tube 1 0 

1421 1 1.1: II 
Plastic 

1 'i ~~ Clay, Slightl.1 Silty 1 
Air DrUling 

- v ... 
2.5: ~~~ I~ 

Reddish Brown ... 
t'l ~ -~~~ -

: ~~ !"" 

1418 4 4 o- r-

-~ Gradation Clay - Clay-Shal ~ r-- Gray Tan, Slightly Moist --
"" -~ 

and Slightly Plastic in 
- Upper Part Only 1-- Rei\lsalz Permian Age - 1-

1417.1 5.3: ~ Ft. Ri1ev m-ember -I Limestone, Buff to Gray, -- Corin~ 6,0 - Dense, ModiUII1 Hard -- w/Interbedded Thin Tan, : -

I 
MediUII1 Sort Shale Laminae - and Bac:OD1ing Shaley - -: Limestone From 14.7 • 16.2 

- --: -. 
"" -

I 
-- 100, ... : ---- ... --
= :r:x= ~ 

-~ 1-

l =~ I'" 

- 1-
•l I -
~ -

~ 

Lee 
- ~ - 1-- ~ 

•) i 16 16 2 
j - Bottom of Hole 

;;, 
't ~ -l -! - : -:: l --: -- . : --: : 

HltM~H~I..L. a SHit&.•Y D"II..I..ING C:OMII"ANY IHOl-E: NO. 4 
TU L8A. OKLAHOMA 



BORING LOG IHOLE NO. 5 
I FIQJECT U • S. Denartm ent of '!',.:~,., .... Lon - . Test T,.aek - Kansas SHEET 110; .1 Cf 1 
~E LOCA TIOif station 8 5:35+~2 . 

~ATE 4-24-62 
~· (LEV. 1416.1• G.W. WY. gD IY &senh2S!:IIU: LQm2 I! slS2bll ;t;j.gj. 

WliUI ~IA ~" ~12li:t ~I;!QQll wr. OF IWAt4EI l!l:O:l FAU OF IIAAW£1 JO" 
P£Nfm!JUU 2AIA !I· 2f IIAUEI FAJ:&: OF ltWm 

AUSER DATA ~E IAII£L I Iii D!TA NX Hea~ Dut;r£ 

DEPTH I 
NO. OF BLOWS 

DESCIIPTIOII OF MA TEIIAI.S !I jm wwn 
B.EV. AND PEl FOOT (Drflllat Clilrocterlstks, Drillllll 

tt416.1 ~Ln "~ ~ 
(Type, Color, T•xtvN,, (Miitltllcy) FlwW Ltss, Cosiftl IIGI•. Etc.) 

1)1 

: 

~· 
Clay, Silty, Black, Slight; fl' Air Drilling - ~oist w/Cbunks ot Free 

141'5.? 0.4- Id.mestone Qn Surtace 
- Clay, Slig."lt~ Silty, - Reddish Brown, Moist, 

1411.9 -
2 .. 2 -:. '11 Plastie 

~.o: rgg Gradational Clay - Clay-
Shale, Gr~ Ta~ Slightq -~ I·J14 ~ 
Moist and las c From · f-

4.o- 2.2- ).0 f-

-~ 
Re:f\lsala Pennian Age • f-- Ft. Riley· member - ~ -

~ 1--
1409.9 

-6.2-

;I 
r-. 

Uroestone, Butt to Gray, 1-Shaley From 6.2 to ll.S 1-
' (Rather ~~an·interbcdded) CQriru~ 7. s -1 Medium Soft Where Shaley ~ 

-~>= and 'lhen Grading into Dens 1-

=~:- ~ Medi'WI:l Hard Limestone 1-
--~-'- ·-··· . -~';-··· ... -

~ ., 
; 

.., 
lz: -~ 

I :ti 8?~ 

' 
:fi; 

' ---·,, 
I -' I . ~.LI)1.l- ;bJ.O-: ~ 11.0 

~ - Bottom ot Hole --
~ : ... 
I - ... -., -= ;;; - -- .. -- --- 1-

I - ~ -I. 
I 

-.! 
; _, 

~ --
.: r-- . ~ -- 1-- ~ -

HIEMPH!LL a SHIELaY DRILLING COMPANY 
TU~A. OKLAHOMA I HOLE NO .. 5 



BORING L.OG (HOLE NQ. 6 

! fi!OJECT U. s. DePartment of TransPortation - Test Track - Kansas SHEET 110, -:1. Of 1 
I~U LOCATIO.~ Stati en 8542±00 See Borl ng Locat;j on P1ap DAT£ 4-17-69 
G;;l). ELEV. 1410.41 G.W. ELEV. BQalD IT Risenhoover lQo/"xiD U John Eidt 
~''?j.U pATA 2 11 Split Spoon 11. Of I!AeER 1401/:" FAU Of HA!1t!EI 30 11 

A~t,m DATA CME IAIUL & III DATA NX Heavy DJ.ty 

RWWS D£PTII I NO. Of BLOWS 
ELEV. AND l m PH FOOT (T,_DESC!:I,~totiTt ~ MAc:~) 

SCALE ~ Cl.l L""' I tU 8M.I. ,,..., """''• · 1
••11•· 

ll~lO L . 0 0 I l_.j~ !1'9KA} 'Gf!l~ 

(~ CMroctoristks, DriWIRI 
FkiW leu, Wiftt Dctt, Etc.) 

Shelby Tube 3.0 

I ~ 
Clay 1 Silty 0 Black, 

.. 

Plastic, Moist 
....:;.l40.:,o:>-..:..;.9',_-=1.~2::v /: 

=¥' h Clay, Reddish Brown, 
:~ Plastic, !·:cist 

.. 1:=;;4:..:.:.·o?"-l.~t-:;;;.~2·~-rr:ro~_::;?'.v.·., //·~.H. ....f-1-++-1++++~------~-l 
~~ C~.Gradiny into a Clay-

! :::, .. /·~ Sh e,. Mott ed Gray, 
~~ Yellow Tan, With a Few 

~ i~~;::~v::::i:~:::~ 
1.# "'t. Rilev membe .. 
-~ Limestone, Buff to Gray, 
:~ Dense, Mediul'll Hard 

Air Drilling 

2 0 

Cori r.e: 4 0 

~ 

1404 ... ··· 

-rrm w/Interbedded Thin Layers 
- of Tan to Yellow Shale 1'-00~ 

~o;.~~++++++~~----------------------~--~-+----------------6~0~ -i p. _, 
-l ~ 

Bottom of Hole 
-i 
-, 
~ 
: ----------= -----
=-~ 

:-1 ---: 
HEMPHILL a SHitLDY D"ILLING COMPANY 

·. TULSA. OKLAHOMA IHOLE NO 6 

I­

I-

I­
t-



BORING LOG iHOl.E NO. 7., 
lm~m u. s. DeerJ.rtnent of T,.ansoortation - Test Track - Kansas Slim' Ktl. 1 Qf l 
K9!E LOCA Till~ Station 8 542+~2 S~e Bor~ng Location Plan ~m 4-lZ-62 
~~;;;!. ELEV. 14oo.o• G.W. ELEV. DCMD IY &semoQvo;r L~~~~ n ~ Qh D f.j r.t, 

?J,r··~us PATA 2" Split Spoon YIT. Of IW:U:E! l40if FALL Of HAflli.IIt 10" ; 

Pf~i~mQt~~TEB DATA WI'. Of IW!tl.1EI FJ.U Of IW!.:!!! 

AIJS!:R OUA cr;~£ mnu 1 !!I DAT~ Hea\'Y Dut;z ~X 

D::r.H 1:0. Of ei.O\'IS ,_ 
~s Q DESCIIPTIOII Of MATRW.S ~~ ~e EUY. AI:O Pf2 FOOT S;; (Crl!llllg CllorOC:Qmtla. Dr'..':'~ u (Typo, Color, Ttxlvn,. ComHtlacy) ,, 

~:o 
~ ~ ~ ~ ~~tt~ ~~ fiWol Loa, CGdnt ~.. Etc.) ·o.o . 

-~ Clay, Silty, Black, Plastic, Air Drilling ,, -I 'I 1oist 
=~ 1 

'• 

1.r~ ' 
1198 , (Attempted Penetration 

.. 
~ -- Limestone, Gray to Tan, ® 1.s• > 

119? 5 
~ ; 

2 
,.. 'iedium Soft. Shale'! 
:;. _ _.,.~~ Clay-Shale, Yellow, Moist -..J-:_.:_... 
-;· J~r (Saved Jar Sa:::ple) · --(·,::..::Ji Re:i\l.sal: Permian Age - -

l3__Q6,?. },'~~~g Ft. RUev member 

I~ 
'Limestone, Buff-Gray] Corln~ 4.2 
Dense, Mediwn Hard w VUgs ""'· 

From 4.4 • 4.5 ' ---1 
. ' :-~ ~-:2~~ ! 100 

"'.394 "I 6 r- -·~· i 6 0 J._ } :1'1'_1 ~~.. ..;;;;;. ! 

- ~ottom ot Hole ' -j 
~ -J , -l 
l 

1 
I= 

; 

r--- r--- ~ ---: F 
~ 

: ~ -- ~ 

I 
- ~ - ~ --= ~ 

I 
: 

I -- ... = - ' -
'! -- ;: -_, -
I -: . --- ; -

-: --
DJ -- ' - .... 

- r-< - ~ -
HIEMPHtLL. D SHIEL8Y DPIILLINQ COM~ANY 

TUL•A. OKLAHOMA lHOLE NO. ? 



BORING LOG h-iO'-E NO. 8 

I m.JECT u s nr>'"'r>~·"""-"·fl":t. of T'r'!'ln~"' .+ ·-'1 t'H'I -· 'I'P<lt. '!',..~ t'k- K.<!r.<:::~c:: sum IU). l Of 1 

::r,te LOCA TIO:C Station 8.260+00 See ~oring Loca~on Plan om 4-23-62 

~-~:2; ELEV. l:J28aJ 1 G.W. ELEV. IQ!lD ~y Ri s ~Db2f.llt1il:t L2mR II siQl:l.D E:i d:t. 

~· r..1'1,.~ft ~u a zn SEll t SI!QQU . WT. Of IWY4EI J.4Qt FAU Of IIAM!!E! :30" 
rfr:l&rne~ms om WT. Of IWWEI FAU Of~ 

.t.ttm DATA 'OlE IAR!EL I I!I DAT~ Hea:l:'l: D.1 t;y: 1n:: 

DEPTH ; NO. Of BlOWS !I ji IWoUICS 

ruv. AND PER FOOT D£SCIJPTION OF MATERIALS (~ Cllorodttri;tics, Dr.llbt 

~LEO ~ D ~~ 
~L (TYJIII, Color, T•xtur~,. CoMltCHcy) RwW Loss, Coslnt Data, Ett.) 

1 '<98 '~ I ..A ~1/1' 

i Mixture or Limestone Air Drilling ~ 

' 
Boulders, Clay and Clay-

I Shale at.Surface 1-

f.l197.8 ··.....Jk..l J Refusal: Permian Age - P.,i 

Ft. Rilcv member 1-'! 

. ' -.----- I Limestone~ Buff to Gray, I -~~-~ Donse, Medium Hard to Co:Mn~ 2.0 ~ s Hard w/Limey Shale in Core 
1-FrOI!l 2. 0 - 2. 21 and Severa 

~~ Very Thin Sliyht~ , 
1-Weat.~ered Sha e Layers 

Bel.ow 92. p~ 1-

Jl -
- F: 

l"l,q? .. 6 ' 6.0 g- Bottom or Hole 
1-

-! 
""' -· "'" 

~ . I ~ I 
I 

·' - •' 

- 1-

i j I=· 
• 

' 
~ 

I - 1-

' --
' - ---= ' : -

-,, -: : 
- .. 
--= ~-

- "'" - -! --
_ .. 

- '-! 
- I 

. 
' -

I - ~ --· ' -. 
. . I I 

-? \ ---
~ IIi II 

. 
~ 

. HEMP'HILL II SHELBY DRILLING COMPANY IHOL-.~.NO 8 ·• TUL.SA, OKI.AHOMA 
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BORING LOG IHOL.E NQ. 9 

! nt)JECT U S DePartment of Tra.n: Lt-ton - Test Track - Kansas SIIEET MO. 1 Gf 1 
l:t-l.E LOCATION Sta. 8563+06 See Boring Location Plan DATE 4-17-69 

l?f2. ELEV. 1 '-}91+. 0 a G.W. ELEV. sm!D IY R1 senboover LC@l:Q U John Eidt 

}fi~'M QATA 2" Split SPOon .IT. Of IW!S:!et 140# FAU OF IIAW!m 30" 

AltGER DATA COlE IAHEL & III DATA Heavy Duty NX 

-~ Limestone, Bui"f to Gray, 
: Dense, Medium Soft to 

h
. -=-= "Mlediuro Soft. to Medium Bard 

-1~ w Interbedded Tan, Medium 
1 0 6 -~.-~----,. __ ;-::.• Soft Sl~l.e_L"':'a~z....,e.::..,:rs~~-:-:--rOO~ 

·~ Clay- Shale, Mottled Yell011 

1
~~~2-~:--.-_ -· ~;r~tcdium Soft, Slightly 
_ . . Limestone, Grrr, Dense, 
- Mediu:n Bard w Interbedded. 

· -~ Thin L~:ninae of Tan, 
·l ~8 0 6. ~=-r Medium Soft Shale 

-:: Bottom o:f Bole 
-: ---: 

-= ----: --= -

I , 
. ' 

I i 
: I 

i 

HIEMPHILL. a SHELIIY DRILLING COMPANY 
' TUL8A, OKLAHOMA 

Co.rine- 2 0 

6 0 

9 

-
;:; 

-



BORING LOG 
~ F::OJECT U. s. Dennrt,·.~ent of TransPortation - Test Track - Kansas 

J;OtE LOCATI~ Station 8 568+76 Sea Borim; Location PHn 
~'j!. ELEV. 1)9). 91 G.W. ElEV. •o BY Risenhoover 

!-Y·~·m !),\TA 211 Split Spoon .IT. Of IIA!!UEI 

~ 
3 
-'1 _, 
_J 
-} -· ------= -------

i 
~ 

-=1 
~ _, 
--
: 

HI:MI"HIL&.: Ill GHII:LCY DRILLING C:OMI"ANY 
TULSA, OKLAHOMA 

140£ 

j_HOJ...E NO. 10 

SI!EET ~. 1 tlf 1 
DATE 4-z:>-69 
!.CYf£08! Jobp E-1dt 
FAU ~; I!Ar~a 30 11 

6.0 

,._ 

1-

~ .. 
1-

1-

1-

i-

:= 
~ 
!"'! 

~ 
~.:::1 

IHOJ..,_~HO lO 



I 

!80RING LOG j~;.{!Ol.E NO. E 
r.ro.!ECT U. S Drr:::ar+::r:e"t o+' TransPortation ... Test Track - Kansas S!1EET :tn. 1 

J:::J.E LotATIOO Station 8575+4? See Boring Location Plan 
l®~~p &Y John Eidt ~r:·~. ELEV. 1397.8V G.W. ELEV. llm!D PY Risenhoover 

;;s'"i!~l DATA 2 11 Split Spoon 1'1'. OF ll.WiER 140# FALL Of ~~~ 30 II 

A~SEil DATA 

ruv. 

f'7.0 I 
B 

.< 

~ 
,.~ ~('.· .·· I 
~ ~~· rl~ ~ ...... <!I;) ¢' 

~ I 

I 
! 

........ .., 

t~?ill 
;,;,J 

WT. OF ~9 

CCH IA!!REL & PIT DATA 

D£5alfmf Of HATEIIAI.S 
(Type~, Co~r, Taltvrt,, Co.~) 

-~[/''l,;/~.1 Clay, Slightly Silty, 
-'("~ · Reddish Brown, Moist, 

· :r · , , Plastic (All Fill) 
~---) 

~~:>-::Ci 
!//) 

,;3:;~ 
J I 

) 0 ~~ 
-· :Y?1·~~++++~~C-l-~--.-S-i_l_t_y_,_B_l_a_c_k_, __ W_e_t--•l 

3~· From Adjacent Ditch 
~I'~ Drainage, Plastic 
-·;/ /}, 

-=<~>~) = / r' .f~ 
={;~/' . :J//--

FAU Of rwtt.::a 

mum 
(Dr'.:l..~ Cher~.4mticS. Drll:laJ 
~ ~u. ~~ ~a. E~) 

Air Drilling f-

"" "" (Attempted Penetration 
· from &. 5-6.. 8 total 

.~-8-l/:~~·).-H-H++++++ ..... -~~-....------t ._,! • ·• -'~~ Clay, Yellow Gray Grading 
--32---:;;::"'.:1 into Clay-Shale ® 6.8 1 E 

I s blo ... ) 

':""-1 Re.f'u.sal: Permian Age • r 

Z.8~~r· ~~~~~--------F•t•••R•i•l~ey~m•em•b~e·r~l·--~~----------------~78~·· 
-~ 
-l -

-:: --------= ----= ---= ------1 

Bottom o£ Hole 

... 

I 

I 

HIEM .. HILI. til SHIEI.IIJY DPIIILI.ING COMPANY 
TULBA, OKLAHOMA 

f-

?::: 
f-

1-
~ 
1-
~ 
~-
~ 
1-
1-
1-
1-

.. ~ 
1-
~ 
1-
1-
1-

~· 

--, 
; 

ll 



~::-:~E lCU.TlC:l Statl on 8t::82+00 See "or:h?g I,gration Plrr. 

~~·'l. EI.EV. 1399.21 G.\11. ELEV. &miD BY Risenhoover 

~~··--:r.'l 1l,nA WI'. Of I!Ul':lEI 

f p:;·::;.~ "m& DATA WT. Of tllli~~ea 

' l 
,I 

·' ~ 
j - .. 

j 

: 

Bottom o! Hole 

- .. 

r;,m 4-2}:69 

um::-.~:!l n John Ei.dt 
FAU Of MAtill!:l 

FAU Of IIJJI..!.l:"a 

Air Drilling 

I 
§ 
tl -

?.S 1 



BORING L.OG (HOL.E NO. 13 

~rum U. S. Depart~cnt of Transportation - Test Track • Kansas SHEET 110. 1 Gf l 

~ .::o:~E UY..ATICN Station 8587+00 See Boring Location Plan 

··n. ELEV. 1396.7 1 G.W. ELEV. lOUD fY Risenhooyer 

WT. Of IWU4EI 

CO!tE IAUEL I III DATA 

DESCIIPTIOII Of MA TUIALS 
(Type, Coltr, T•xtvll,. CIIISI*IIq) 

;~ j-:;.6.?.! O,;~·~:~. 8i!~ti~ilty, Black, Moist, 
.. :. I Clay, ::iligh~ Si.l. ty, 

~eddish-Brown, Moist, 
! ~lastic 

i ! -:?~. 
I _:r~·. 

!' ~ 1()1.? '3. ~~~:'-to -1-!-+..;.;..t...f-1-+o-------------t 
· -~ /t Clay, Tan Gray, More Moist 

" V../: w/Trace of Gravel Grading 
into a Clay-Shale from 

DATt 4-2]-69 
LOif£P IT John Eidt 
FAU Of MAI:W!I 

FAU Of IWilW 

Heavy Dlty NX 

DAm 
(Drtllilll Clllrlderiltlcs, Drilllll 

n.w Lea, Clliftt o.ta, Ett.) 

.Air Drilling 

:!i~;1
• •. ; . _==V~V .)/ 'Ihan Above Clay, Plastic 

V/ 4.3-4.5 

'_,92.21 .4.~-~.~~~~~~·~~~~~~R_e_~_s_~~:~~~~~~~~=~~o~~~g~=~~~b~e~~~~~~-C~o~ri~n~g~~~~-4~··~5~ 
Limestone, Buff to Gray, ~ 

Dense, Medium Soft to 

i. 

=t=--~ j 
-
: --
-~ 

~~ 
_:;:...-_ 
---
---· --

_18 J !'"r"'T' 

-------

~edium Hard w/Vertical 
Fracture from 4.5-5.5; 
Shale, Tan, Linley, Medium 
Soft from 5.7-6.1, from 
7.5-7.9,. fro~ 11,4-11,6, 
and lJ.'l-lJ,6 and 15.3-
15.4: Open Vertical Frac-
turing from 15.4 to l6. 7; 
Also Closed Cross-Vertical 
Fractures Noted !rom 
8.0..9.0 1 

Bottom of Hole 

HI:MI"HII..L. • OHI:L.8Y D"IL.LINQ COMPANY 
TUL.A. OKLAHOMA IHOLE NO. 

.. 

.. -.. .. 
: 
I-

I-

: 
I-

~~ 
18 0 

l) 
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BORING LOG IHOL.E NO. li.;. 

i PKOJECT U S nr.!n:-~ ... ·b"~"''~'">+. nf' 'T''I".<~n•mn,.t.!'lt.~ """ .. Test T,.ack • Kansas SIIEET 110. · 1 Of l 

1:n;e LOCATIOO Stat'i.on 8 590+00 Seg Borin~: Location PJ.an pATl 4-2'}.69 

:"'l. HEY. 1392.0' G.W. ELEV. POUD IY ru_senhopver LQWD IY John Eidt 

W'"l ~~ PATA 2" Split Spoon WT. Of MAW4EI 140# FAU Of MA~I 10 u 

m~ll D.UA COlE IAHEL I III DATA Heavy Duty NX 

' "':., ... ~ ~ . 
i 
l 
~ 

l 

--
-:: .­-: 
----

-:: -----------
: ----..: ----: ----:: --------

DESCIJPTIOII Of MATEIIW 
(Type, Clltr, Ttltvrt, .CtMitlltlq) 

Bottom of Hole 

IWliS 
(Drilllllt CMnlderhtks, DrWlill 

fltW Uu. Clsint D111, Etc.) 

Air Drilling 

2 .. 9 

Shelby Tube 
3.2 

,..,...,..4 "'"' 1.5 

6.0 

~ 

~ 

~ 

~ 
~ 

.. 

~ 

~ 

~ 
.. 

1-
~ 

.. 
: 

HIEM~HILL. • aHI:L8Y o .. ILL.ING COMPANY IH•-• ~ N'- 14 
. .,., .... - -----------T,;,;U;,;;Liiii.Aiiii'.iiiO-KLiiiiAiiOH:iiiOIIIiiiiA ____________ .... ,;,;,;IV;r:o,;lo.lilloi:;;. ... WiiiU11516o. __ _... 



BORING LOG )HOLE NO. ).") 

lm!JECT U. s. Department of Transoortation- Test T~ack - Kansas SHEET 110. 1 Of 1 
i:;;1E LOCATIOff Statj.on 8524tOQ Se~ ~Qrir4: l!QQa:Y,QD. Pla:n DATl 4-ZJ:22 

1r:2. ELEV .. 1386.0 1 G.W. £LEY. !!!!D IT Risenho2vs;r LQmR II John E;ig:t 
~!"';:!f.! ~ATA Z" Soli:t S:QQQD . Wf. Of IIA/tlj£1 J.!J:Qi FALL OF IIA!ll'.£1 

P&~~~~·.:Hs! DATA Wf. OF IWir.tEI FA!! Of IWta1EI 

.. em om 
t 

~~E IADEL I I!I I!!T6 Heay:£ Dut,r NX 

~ ~ml n NO. Of BlOWS 

!I i• mwn 
~ ruv. A liD ~ PEl FOOT DESCIIPTIOII Of lilA TEIIALS (Draillt Clllrocttmtics, Drll'llat 

~~Eo ~ ~~ V.Rt (Type, Color,. Ttxtvre,. Cllllltlellq) FhW Llss, Clslftt o.tt, Etc.) 
; •• "':lf"l6 ;Cl ~~~ f; 'I 

=~ 
Clay, Silty, Black to Brow~ Air Drillin~ O.'i 

~ Moist, Plastic 
~ -~~ 

=~-
Shelby Tube 

1 'jf-

i -~. ~ - ' > .. ":31 "i 2. s- .:-, (Attempted Shelby Tube ~ 

1.2~ Clay-Shale, Mottled Yellow @ 2 • .5• but obtained ~ 

1~2 8 Brown Gray, MediUIIl Hard jar sample only) 1 0 

- ""' 
(Note: Too Hard to Push Coring 1-- "'~"-
and too Sort to Recover 

I 
' - Core) 1-i - " i r-ot-. Re.t'usal: Pennian Age --

"" " Ft. Riley manbe 

1 9.3~ 1-- Limestone, Buff to Gray, ...:. 
Dense, MediWil Hard w/ a 

1-

~)~.?.a:: o i 6 0: Few Very Thin Lamina'& ot 
6 0 Shale. Tan Medium Hard ! . - Bottom of Hole .1 - 1-

~~ ' -: ~ -
: 

.i -
~ --I - ~ 
I - 1--: ~ -- ~ - ~ -- 1-- ~ -

I 
-= ~ 
: ~ - r-- r-

~i : 1-
:i - -~ -
J -= : 
f, - -- . ' -' -
'i ----,, -,; - : I -: 
f! 

l ... 
I -

I - ... -- , = -- ~ . - ~ -
HIEMP'HILL a eHIEL8Y DftiLLINQ C:OMf'ANY 

IHOLE NO, 15 TULSA, OKLAHOMA 
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BORING LOG )HOLE NO. 16 

LP~JECT U. S. Departl!lent of Transportation - Test Track • Kansas SHEET 110. 1 Of 
I;?N.E LOCATION Stat1.on 8598-+40 See Boring Location Plan 
~1''\'l. mv. 1382.8 1 G.W. ELEY. ICII!ED IT Riser.hoover 
:•""''3 ~:\TA 211 Split Spoon WT. Of IWtltR 

~" ~ml ~ NO. OF BlOWS 
,, HID P£1 FOOT' . WY. ,.,. 
~ S(ALE ::!:1 I" L~ .U V. .,l 

CO!£ Umtl I JIT DATA 

D£SCIIrTION Of MATUIALS 
(Type, Color, TU1vll,. C~) 

DATE 4-23-69 
LQii!D U John Eidt 

140# FAU Of IIAAWI 30" 

FAU Of lLUW£1 
Heavy Dtl. ty NX 

mwn 
(Drilllat CMrtdemtks, ~ 

AIW Lta, Cnint Pitt, Ett.) 

1 

f•· ~ ...... R,...?..:o;.,P._. +1 ~8~: oil!-' ~--1~ '7/1,·~1. 1~...,.. !/#' ~ 1' Clay, Slight~ Silty, 

'
1
• -:.:~ .• C. 1 1 2 ~~~ ~~~ .. ~~ Brown, Moist, ~ 
.. --.~:o;_;i-a&.:· :r.-....-'::f#i+++r++++++o-:G;.::r.:;:ad:.:;;..:.;a ... ti:;;.o_n_al __ Cl_a_y. ___ Sh_al_e_,-l--+-+-.. c.;;.o~rl:o.:n:~;lg~..-____ ..:1~~ 1-i 

Air Drilling 

• :f",# Modiu."'l Soft, Tan to Tan 
-~~ Shale w/Interbedded Dense 

-=t~. Limestone 

2 
~ :f~~ ReiUsal: Permian Age -
.~ _, 7~.~i+++~++++~~~--~F~t~·~P~.i~l~c~yo~em~·~b~e1 .:~ Limestone~. Bu.:ff to G{ay, 82. ':f{o 
~ Dense, Mecu.wn Hard w an 
~ Occassional Thin Lam naa 
~ of Tan, Medium Soft Shale 

6001

_--jTJ1; also a Vug Noted at 5.3 and Shale, Tan, Medium 
So:ft from 5 5 to 5 .? 6 0 

: Bottom of Hole -----------: 
-:: -------..: 
---------= ----------:: ------: 

IHOLE NO. 16 
HIEM .. HILL. • aHI:L•Y DRILLINCi COMI"ANY 

. TUL.A, OKLAHOMA 



CONSULTING ENGINEERING • GEOLOGICAL INVESTIGATION • ENGINEERING INSPECTION 

~---.;,_------------ "hemphill the name you can trust" -----------------" 





CONSULTING ENGINEERING • · GEOLOGICAL INVESTIGATION • 

REPORT FOR 

U. S. DEPARTMENT OF TRANSPORTATION 

TEST TRACK 

NEW MEXICO 

I - Introduction 

A. Purpose of Survey 

ENGINEERING INSPECTION 

The purpose of the survey was to examine the proposed 
u. s. Department of Transportation test track site in New Mexico 
from a geological and laboratory testing investigation through the 
use of samples obtained from prescribed teet borings t~ken along 
its center-line and potential borrow areas. 

B. Location of Site 

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 Borin!ijs 

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 Description Depth 

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

#2 line of 1958+00 Embankment 6.0 1 

existing 
#3 track) 1966+00 Embankment 6.0 1 

#4 1974+00 Embankment 6.0 1 

#5 1982+00 Embankment 6.0' 

#6 1990+00 Embankment 6.0' 

...._ ______________ "hemphill the name you can trust" ---------------~ 



CONSULTING ENGINEERING • GEOLOGICAL INVESTIGATION • ENGINEERING INSPECTION 

U. S. DEPARTMENT OF TRANSPORTATION Page Two 

Boring Station 
Number Number Descrietion Deeth 

#7 1998+00 Embenkmeht 6.0 1 

#8 2006+00 Embankment 6.0 1 

#9 2014+00 Embankment 6.0 1 

#10 2022+00 Embankment 6.0 1 

#11 2030+00 Embankment 6.0 1 

#8-12 (60 1 south 1950+00 Borrow 6.0' 
of center-

#B-13 line of 1965+00 Borrow 6.0 1 

existing 
#8-14 track) 1980+00 Borrow 6.0 1 

#8-15 1995+00 Borrow 6.0 1 

#B-16 2010+00 Borrow 6.0 1 

#B-17 2025+00 Borrow 6.0 1 

Total 102.0 1 

II - Geolo51ical Survey 

A. Tyee Soils 

Only two representative soils were found to be present in the 
6 feet of subsurface ·investigation throughout the two m'ile test 
track site between Santa Fe mile posts 684 and £86, 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 average 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 feet. 

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

...._ _____________ "hemphill the name you can trust" ----------------' 
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sizes of caliche were noted in the western half of the test track 
site commencing with boring No. ? thru 11. The sand is of Tertiary 
Geologic Age and is referred to as the Ogallala Formation, with the 
caliche characterizing the nearby terrace deposits or Recent Geo­
logic Age. 

B. Bed Rock 

6.0 1 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
erable depth in the area. 

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 11.4%. 
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 bf 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 soils is very similar. 

The New Mexico site offers ideal conditions for construction of 
a uniformly conditioned test site. Since soil conditions are uni­
form throughout the 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 also' be a most ideal situation for controlled 
research. 

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

...._ ______________ "hemphill the name you can trust" ______________ __. 
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material throughout the test s~ction. A one to two foot base for 
track foundation could be constructed above this material by using 
silty clay material (excavated) stabilized with Portland cement. 
The one to two foot of soil-cement base would offer an ideal track 
bad foundation. The existing material promises to respond to 
cement stabilization vary favorably since it is a vary friable low 
plasticity material. After treatment it would be unexpected to 
find unconfined compressive strengths greatly in excess of those 
obtained on raw soil. Additional tests would be required to find 
optiment cement content 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 

a. o. 
Soils 
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MOISTURE -DENSITY CURVE 

DATE: April 29, 1969 

CLIENT: The At;chinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Department of Transportation for New Mexico Area, 

Test Track 

MATERIAL: Brown Silt Topsoil 

MATERIAL SOURCE: 

METHOD OF .TEST: ASTM D 1557, Method A 

TEST RESULTS 

MAXIMUM DRY DENSITY a 118.4 LBS PER CU. FT. 

OPTIMUM MOISTURE CONTENT a 11.4 °/o 
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UNCONFINED COMPRESSION TEST 

DATE: May s, 1969 
... ,~~~ ~: ·~.,., 

CLIENT: The Atchinson, Topeka and Santa Fe Railway System l1{r.iP f:1t (\ 
ro\ CO.,OIUTIO;J 

PROJECT: u. s. Department of Transportation for New Mexico Area, '"'-- ~- .~ ~,... -,~· 

Test Track 

TEST RESULTS 

HOLE NO. Remolded SAMPLE NO. One 0) FROM TO 

MATERIAL DESCRIPTION: Brown Silt Topsoil 

PHYSICAL --s,ooo PROPERTIES ··- -- --

....,: - - --- ·-- -· UNCONFINED 
LL. COMPRESSIVE -

STRENGTH LBS 
d 2,966.40 PER SQ. FT. 
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0::: -- -- --
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.. - ... -- - - t- ·- PERCENT MOISTURE_J:~~9- __ 
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HEMPHILL CORPORATION 

4834 S. 83RD E. AVE. TULSA, OKLAHOMA 



MOISTURE -DENSITY CURVE 

DATE: April 29, 1969 

CLIENT: The A~chinson, Topeka and Santa Fe Railway System 

PROJECT: u. s. Department of TransportatiOn for New Mexico Area, 

Test Track 

MATERIAL: Caliche with silt and fine grain sand 

MATERIAL SOURCE: 

METHOD OF TEST: ASTM D 1557, Method A 

TEST RESULTS 

MAXIMUM DRY DENSITY 11 ns.z LBS PER CU. FT. 

OPTIMUM MOISTURE CONTENT c: 10.5 °/o 

MOlSTURE- PERCENT OF DRY WEIGHT 

. ·-· --- --·----------~--------------~---
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BORING LOG . JHOLE NO. 2 

; ffiOJECT U. S. Dr;":: a:r't;:n ent o:f Tran<>nortati on • Test Track • New Mexico SHErr 110. · 1 Cf J 
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BORING LOG IHOL.E NO. 4 
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BORING LOG IHOL.E NO. 9 
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Fklld Ltss, Cmlftt Dcllt, Ett.) 

Air Drilling 
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BORING LOG )HOLE NO. 
l 

f. I"'·' LIXAT.. Station 2030+00 See EorJ,ng Location Pj.an .. n 4-21-69 

q. mv. 4403.41 G.W. £LEV. DQMD IY Woodall LOSG!P BY Same 

l~ cmw ,...,. J wo. Of BLows 
~V. AiJD ~ ~ ~~ FOOT 

CO.U U!ml & III DATA 

DESCRIPTION OF MATERIALS 
(Type, Color, Texturt, C~) 

WWICS 

ll 

1 

. ~ . I SULEO ~ !~!l~~!.%'-'4.P4 
•• '"t' • o ··~..<~">tv,~-1'17;:_J .. ~v:;;;!.l' .. -l'"i7~iJ'~~!"!!.'"!-~-~~~~-~-~o-~~----------r-l 

,...;...:..;;;....;..;:;...1 - ~~;-\·~ Silt, Very Slight Axnount 

(~ CMrCKttristlu, ~ 
FlvW Less, Casint Data, Ett.) 

., i = " .. ~/~ or Clay, Brown 

' •. ..,.,)?. ~?. i 1~-. >:.d ~-++++-+-+++++------------1 
~~ • ~;~~fp -!-+...j...j-+-!-i-+-1-1 Sand, Very SU ty, Very 
l -:';f.:~. )}·' Fine Grained, Reddish 
1 2 , .;=i:.'l;~: ;l D' ""v Hhite to Tan, Litney, 

l .. _j • ·~ · +-~--+-~-+-++-1-.P..I w/Trace or Clay and 
3,0~>· · Varying Amounts and Sizes 

j g.:~:~~:! '' 1 1 ~;~~~:Age- Ogallala 

I l• ::=!:: ·4 
: Formation 

~~~ :,' : ++++++-+-+-+-1 
I ..::j;::: 
· 3' ~ · .' elf · 1 :?l~ 1:~ ,' ' , . I -r-

~-,. ··1 - I 6 o ~·' .... 
- Bottom o! Role 
----

-:: -
: -----

-:: ---------: - • -: --
-= ---------
-: --------

HltMf'HIL.L. a SHI:L.DY DftiL.L.INQ COMPANY 
TUL.SA, OKL.AHOMA 
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IHOLE NO 11 



~ BORING LOG (HOLE ~.Q 

('E lDCAT!nll Stat:l.gn 1950+00 See Borinil' Location PJ an 
~f::rum U S Dcmsrment o~ Tran .... ~ ... ~~~"~- 'l'r-><;t TTack- NmrMexico SllEET lro. ·1 

: :··1. ;.·~v. 440z.Ot G.W. ELEV. BC::ED IY Woodall · LWHD IY Sa.'l!e 
,. , • • • "":< •• : T ,, WT. Of IIAw.!£1 FAll Of 11.\~~ 
---~ill---------------------------~~~~~----~~==~-------

WI'. Of ~£1 FAU Of IW!!.'ll 

J ruv. 

~11 -: 'l ~/.: 

COn IAP.::!L I BIT DATA 

DESGII'TION Of MA TEIIAI.S 
(Type, Color, Tutu,., CG~~Sis~Hq) 

Sil~ Ver,y Slight Amount 
of w.a.y, Brown 

·-i ~r J.f 
: •. _ ... ..;.'.,...;.;..-::.::..~ .:..;· 0.:..';-i _2:..::..:. en .. · ; ~~ >+!-!-H-++-r+-1-------~-...... ---1 

i <.::?~·;f~;;: sand, very snty, very 
::f.V'~ ; Fine Grained, Reddish 

: :l:::t White to Tan, Limey, 
1.· :·0·.~~:··. w/Trace of Clay and 

· , Varying Amounts of 

3;~~~' Caliche Particles 
-1~ ·~ ·, Tertiary Age • Ogallala 

--:~: ·, )1
1 Formation 

wwxs 
(Drl!!lag CMrQ<IQristks, Dr!lf~ 

Fluid Lou, ~ Data, Elt.) 

Air Drilling 
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~· 
~ ~ 4'...,"6·0 =j~~ 

¥~·~,~··~·~-6~.~~--~· ~-~44~~~~------------------~~--~------------~6~·~0~ [I ' 
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~ --: 
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-: -. 
~ ----= : --= --..: ----------:: --------

Bottom of Hole 
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HIEM .. H.ILL a GHIEL.IIY D .. IL.L.ING COM .. ANY 
TUL8A. OKLAHOMA I H_OL..E NO B-12 
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1\JOr~ING ·LOG 

~ECT U. S. D02<;rt~·Hmt of TransPOrtati.on - Test Tr{ick - New Mexico SHEET ~:J. ] 
, 

t::J\E LCX.UI~ Statj on J 96,5±00 See Boring location Plan 

('"l. E!.fV. 4399.3' G.W. ELEV. ~D IY Woodall 

ruv. 
.•.. , f,. 

I 
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l 
I 

l_ C-!ml 
j Al:D 

sctLE u.o 

-,' 

-----------

--= ---
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~o. of aows 
~2 FOOT 

WT. Of HA!Ul£11 

WT. Of N.W!l!EI 

COlE m~L & PIT DATA 

DISCIIPT!Oi4 Of MATallLS 
(Type, Color, Taxtvrt; COMil:Mcy) 

Silt, Vor.f Slight Amount 
of Clay 1 Brown 

Bottom of Hole 

• 

HIEMP'HIL.L • GHI:tLUY DPIILL.INQ COMPANY 
TUL.DA, OKLAHOMA 

OAT£ 4-?4,.69 

F AU Of K.t.t:!!ER 

m!!J(;(S 

(~ CMromm&s, Dr.;~ 
fMit Lta, Co-.;.·.g ~a. Etc.) 

Air Drilling 
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BORING LOG 

WT. Of IW.'1.1Eit 

CC!E BAf.l'H & 8!J DATA 

Sand, Very Silty, Very 
Fine Grained, Reddish 
White to Tan, Lilney, 
w/Trace of Clay and 
Varying Amounts ot 
Caliche Particles 
Tertiary Age • Ogallala 
Formation 

Bottom of Hole 

• 

HII:MptHILI. Ill SHII:I.IIIY DI'IILLINCi COMptANY 
TUL.A, OKLAHOMA 

]HOLE NQ. 

FAU Of IW.!!1£1 

~s 
(Dril:lnt Cllaroc19mtlcs, Dr'ol:'"'t 

Flllkl Loss, Co$lllt Data, Etc.) 

Air Drilling 

6.0 

I HOLE NO B-14 
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EORING LOG 
! p~OJm U. S Deoartment of 'l',..:tn!;Tlt'IT't.::lt:i on "' Test Track - New MexiM 
1:0\E LWTIC:l Station 1995+00 See Boring Location Plan 
~"'l. EUV. 4400 .8 1 G'.W. ELEV. lOUD IT Woodall 
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~ .... ------· ---------= -----
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IT. Of II.Uit.!EI 

YIT. Of IW':.'iEI 

CME IAWL & III DATA 

D£SCRIPTIOM OF liiATEIIW 
(Typa, Color, Texture; COMistallcy) 

Silt, Very Slight Amount 
o! Clay, Brown 

• 

HEMPHILL It GHIELDY Dl'tiLLINCi COMPANY 
TUL.SA, OKL.AHOMA 

IHOL.E NQ. 
SlleET ·w.~. 1 GF 1 
o.m 4-24-69 
LOCiED BY Same 
FAU OF MAI!.I4£1 

FAU Of.~ 

IEli.AM 
(Drlll!na Olora<lo mtlcs, Drlllbt 

Fhlid Loss, Casing Della, Etc.) 

Air Drilling 
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BORING.LOG 
ll'ftOJECT U. s. DePartment of Tran 
1-.'QtE LOCATION St.-'ltion 2010+00 
Sa'111. ELEY. 4402,0* G.W. ELEV. 

W'jVR QAT8 

-•1.tion - Test Tracie - N'ew Mexi~o 
See Boring Location Plan 

lOUD IY WoodaJ.l· 
11'. Of IIAIWEI 

CO!E IAmL & PIT QATA 

D£5Cili'TIOI4 OF MATERIALS 
(Typ~, Color, Ttxtw11, COIIS!:IHcy) 
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Bottom of Hole 

• 

HIEM,.HII..L a GHIELDY DRILLING C:OM .. ANY 
. TULSA,OKLAHOMA 

]HOLE NO. E-1_6 

sum·'»>. 1 (If , 

LOOiEP IT Same 
FAU OF MAWR 

WWI!S 
(Dr.&,. Cllaroct; rlstks, Dr'J:l:lt 

FlvW Less, Cosiftt Data, Ett.) 

Air Drilling 
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-

'"' -6 0 -

l HOLE NO B-16 
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5lORiNG LOG )HOL.E NO. B-17 

'P~rum U. S D"'nart.me-nt. of' T'!";;..n<:norl:lt:i.on- Test T'!".a.t!k. New MP.xico SI!EET @. 1 Of 1 

~E LOU.Tfml Stat1 on 202 5 See Borine Locatj on Plan DATi 4-24-69 

~ , ..... "..!.o"~·....!E;!:l·lE[!;V.~4::t4~0~2.a.!• 8::L':.._....!!G.:.!!.Wl:.... ~EL~EV!.:.·------!!:mc:· :.!:D:...I~Y--.JW~o=!.!.ol.!=d~a~l-.l _________ lkliie®£S!l· ~DI!...l!.IY!..-_,S~m~mt.:iie.__ __ _ 

P'"~i r:~ p.m YIT. Of IIA~£1 FAU Of I!Ait!!U 

--
-: -------. ----------

:! 

i 

li I 

, ' I 

Sand, Very Silty, Very 
Fine Grained, Reddish 
White to Tan, Limey, 
TJr/Trace of Clay and 
Var.ying Amounts of 
Caliche Particles 
Tertiary Age - Ogallala 
Fo:mation 

Bottom of Hole 

• 

HIEMP'H,ILL 6 GHatLDY DRILLING C:OMP'ANY 
TULeA, OKLAHOMA IHOL~ NC) 

6.0 

1-

I­

I-

B-17 
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ISO'- e BORING NO. 16 

I 
STA. 8598+40 

I BORING NO. 15 • 
I 

STA. 8594+00 

8590 
I BORING NO. 14 -· I ST A. 8590 +00 

I BORING NO. 13 • STA. 8587+00 

I 
30'· -

BORING NO. 12 
STA. 8582+00 
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• BORING NO. I I 

I 
STA. 8575+42 

0 
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BORING NO. 10 

I 
STA. 8568+76 

' 

I BORING NO. 9 • I STA. 8563+06 

-l BORING NO. 8 
STA. 8560+00 
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I 
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- BORING NO.7 • STA. 8549+39 

BORING NO. 6 
STA. 8542+00 

-
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- ~ NO 4 lNG 
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BORING NO. 8-17 
ELEV. 4402.8 

RING NO. B-13 
ELEV. 4399.3 
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BORING NO. B-171' 
STA. 2025+00 

(D 

0 
~ 
~ 
0 
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BORING NO. B-15e 
STA. 1995+00 

BORING NO. B·l4e 
STA. 1960+00 

BORING NO. B-13 
STA. 1965+00 

2040 

30' 

BORING NO. 10 
STA. 2022+00 

2020 

BORING NO. 9 
STA. 2014+00 

1990 

BORING NO.6 
STA. 1990+00 

BORING NO. 5 
STA. 1962+00 

1980 

BORING NO, 4 
STA. 1974+00 

1970 

BORING NO. 3 
STA. 1966+00 


