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ABSTRACT

- The mechanical and trahsport properties and characteristics of rock sam-
ples obtained from DOW-DOE L.R. SWEEZY NO. 1 TEST WELL at the Parcperdue

GeopresSUre/Geotherma1 Site have been investigated in the laboratory. Elastic

 modu1i, 'cdmpressibi1ity; uniaxial compaction coefficient, strength, creep
: parametérs, permeabi]ity,:acoustic»ve]ocities (all at reservoir conditions).
-and changes in these quantities induced by simu]ated reservoir'production have

~ _been obtained from tests on several sandstone'and shale samples from different

depths. Most important results are that the compaction coefficients are

_approxﬁmate]y'an order df magnitudev1ower than those génerally accepted for

the,réservoir sand in the Gulf Coast area and that the creep ‘behavior .is

' sighifﬁcant.

'v‘Ged1ogic characterization includes 1ithologica1 description, SEM micro- .

- graphs and mercdry intrusion tests to obtain pore distributions. Petrographic
'ana]ysis,shows that approximate1y half of the total sand interval has excel-

lent reservoir potentiaT"and that most of the effective porosity in the Cib

Jéff Sand'is formed by secondary pofosity development.
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I. INTRODUCTION

N

The Division of Geothermal Energy of the U.S. Department of Energy (DOE/

f DGE) is evaluating the technological and commercial feaSibi]ity of explbiting

the geopressured/geotherma] resource in the U.S. Gulf Coast area. An exten-

s1ve program to design, dr111 and test wells in this area is be1ng conducted

to aid the evaluat1on process. It is recogn1zed that physical and mechan1caT

properties such as porosity, permeability, compressibility, etc., and changes

in these‘propertiee'during production'play'an important role in evaluating the

production potential of a subsurface reservoir. The program therefore inciudes

a systemaiic inveétigation of rock properties in the laboratory. This report

describes 1aborétory tests on core samples obtained from DOW-DOE L.R. SWEEZY

NC. 1 TEST WELL at the Parcperdue Site (near Lafayette Louisiana) in the Gulf

~ Coast Area ,
| The test cond1t1ons and the procedures are deswgned to produce results

‘that are usefu] for:

identifying and anticipating prob]ems associated with changes in
porosity, strength, and deformation and fluid flow characteristics
that are related to fluid product1on

provid1ng correlation with the reservoir propert1es assessed from
well testing and geophysical logging such as sonic velocity and
e]ectrwca] res1st1v1ty logs; = - - - - S

~ providing values or ranges of values for the input parameters such

as compaction and permeability coefficients, bulk and shear moduli,

etc., to the computer based models for predxct1ng Tong-term produc-

tion performance and- subs1dence prof1les

' Inradd1t1on to the description of core tests and the results, the report

inc]udes'a detai]ed‘geo1ogical description'of the Frio'Cibb-Jeff Sand and some

general comments on its reservoir aspects The report has been structured such

that the core testing and the geo3og1cal sections are essent1a]]y independent.
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II. CORE TESTING ;
- II.1 GENERAL LITHOLOGY AND CORE DESCRIPTION

The proposed DOW-DOE L.R. Sweezy #1 well in Parcperdde field near Lafay-

ette, Louisiéné has been drilled to a total depth of 13,618 feet. The'parget

sand interval was a small geopresSured water sand, called the Cibb Jeff sand,

~ which occurs within thé‘uppef Oligocene Frio Sand complex.. The reservoir of
Cibb Jeff sand in the Parcperdue field has,beeh determined to consist of a

small fault block. Remarkab1y good:wé11 control and the general lithology

suggest:thatkthe reservoir is efféctive]y isolated from adjacent fault blocks
by a thick shale sequence abové and below thg sand. Reservoir acreage is
appfdximately 940 acres and for an average sand thickness of 50 feet the
reservbir volume equals 0.015 cubic miles (Hamiiton»and’Wilson, 1980).

Two cores of 60 feetvlength and 4 inch diameter eachlwebe recovered from

.thé‘Sweezy #1 well across the proposed reservoir interval between 13,340 to

13,460 feet ]eye]s. Cohe’recovery was excellent considering. the unconsoli-

dated nature of portions of the reservqir sand. Two feet of shale were re-
covebed from above ‘the sand, and approximaté1y 48 feet of siltstone and shale

Wehe recovered from below. Total sand recovery was apprdximately 70 feet,

approximately half of which represented potential reservoir sand. Figure II-1

shows a vertical profiie characterizing the entire cored interval.
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I1.2 LABORATORY TESTS

II.2.1. Specimen Preparation, Characterizétion and Storage
II 2 1.1 Spec1men Preparat1on | |

Cy11ndr1cal test specimens, each 2 inches in d1ameter and 4 inches in
Tength were obtained from the whole core samples. In addition to test speci-

mens, a one inch diameter satellite core was obtained from each of the whole

~ core samples for density, pqybsity and a limited number of ultrasonic velocity

measuremehts. Initially test specimens were cored and edges were ground at

room'tempefature using 110,000 ppm brine as ; Tubricant. Extremely friab1e.

'sand'samplesywere frozen and cored’dry to obtain satisfactory test specimens.

Most of the‘shale samples fractured along the bedding planes during coring.

Some others were damaged during the griding operation to make the. edges flat

' and-para]iel; A single shale specimen was oPtainéd by casting the core in

hydrostone prior to cutting and grihding operations.  A1l the test specimens

"~ _were ground for flat and parallel ends to a tolerance of 0.005 inches.

11.2.1.2 Porosity'Measurements
Porosity measufeménts were done on samples from each of the whole core
pieces used for test specimen preparation. The dual chamber helium-gas Boyle's

Law method was used to determine volume of solids, Vs’ for each specimen. .The'

chamber volumes are optimized for the sample size to give near maximUm resolu-

tion for porosity detehmination "The apparatus was ca11brated w1th known

volumes. Poros1ty ), was then determ1ned by

v
S
=1~
Y

where V. is the total sampie'vo1dme a$ determined by immersion and displaced

fluid volume measurementh Resolution is estimated to be approximate1y +0.5%

porosity.
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11.2.1.3 Pressure Resaturat1on |

A spec1a1 pressure saturatxon vessel is used to saturate the test spec1-
men. The test spec1men is placed in the pressure vessel and the pore 11nes
connected to‘the samp1e are evacusted‘and beckf{11ed with deaerated 111, 000
ppm. NaC] brine The vesse1 and the pore 11nes are pressur1zed s1mu1taneously,,

in. steps, up to 1000 psi such that at no time any effective stress is created

within the samp1e. A slight d1fferent1a1 pressure is then created between the

“top and thevbottom of specimen'and'the pore fluid: is allowed to flow through

for approximately 3 to 4 hours. The system is thenzdepressurized slowly and -

the specimen is stored in brine until it is ready to be jacketed_for a test.

11.2.1.4 Jacketing and Test Stack Preparation.

A test stack consisting of the cylindrical rockvspecimen; ceramic specers
and titanium end caps with pore fluid conneCtions is assembled. The ceramic
specers act as'in5u1ators and jsolate the electronics of the transducers at
the‘twouends from the high temperature zone in;the test vessel.' The titanium
end caps'resisi the corrosive effect of the brine used‘es the pore'f1uid;

Any nextreme. core surface ,irregu]aricies are . ffl]ed with epoxy. 1 Four

metal stand-offs to allow transverse strain measurements are cemented directly

to the rock at its 1atera]'center at opposing diameters. The end cap to
‘sample contact cwrcumferences are coated w1th a bead of epoxy followed by a
'band of sheet tef]on The ent1re assemb]y (except ends) 1s then coated with

Japprox1mate1y 0.1 “inch of uncured silicon rubber; Immed1ate1y, a tube of

0. 020-inch thick teflon heat-Shrinkab1e materia] is sl1pped onto the sample

‘and shrunk onto the uncured rubber with a hot air. gun F1na11y, the jacket is

add1t1ona11y secured near 1ts edges with sta1n1ess steel 1ock wire and allowed

to cure at room temperature for at least 24 hours. A completed test stack is

~ shown in Figure 11-2.
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11.2.2 - Test Equ1pment

A1l tests .are performed using a system desxgned and built at Terra Tek

~

- for h1gh temperature creep measurements (Figure II-3). The system uses gas-

 backed, thermally stabilized hydraulic‘accumu1ators for applying the axial,

confining and pore pressures. The gas-backed accumulators are designed'to

maintain constant confining pressure and axial load over long periods if

}desired, ‘Figure 1I-4a shows a schematic of the'axial load, confining pressure'

and pore pressure units. The pore pressure unit is aTsovused for flow (perme-
abi1ity) and-ejected fluid volume (pore vo]ume changes) measurements. The
axial and transverse stra1n measurements are made using, respect1ve1y, linear

var1ab1e d1fferent1a1 transformers (LVDTs) and stra1n-gaged cant11ever fix-

tures. The strain gages have some drift over prolonged measurement durat1ons,

especially at'e1evated temperature,‘ The LVDTs, on the other hand, are ex-
tremely stable and have high sensitivity for prolonged measurements on most

rocks. ~The'specimen is heated internally within the cell by convection of the

 hot cell fluid within a ceramic shroud. ~Temperatures are measured by thermo- .

) couples attached to the test spec1men and placed in the cell f1u1d at several

pos1t1ons Figure II-4b shows a view of the entire test stack assembly.

The system is e]ectron1ca11y 11nked w1th a POP-11 computer system with

the pressure temperature, stress and strain transducer outputs be1ng aCQU1red

in real time.

}II.2.3 Test Procedures

Tests consisting of severa1 hydrostatic‘ triaxiaT and uniaxial loading
and un]oading cycles and pore pressure reduction were des1gned to prov1de'

measurements for ca\cu]atlng several mechan1ca1 and transport propert1es A

'schemat1c descr1pt1on of these tests is g1ven in Figure II-5 and the details

| - are descr1bed below
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1I.2.3.1- Tests for 0btain1ng Deformat1ona1 Characteristics
The test spec1men, 1nside the pressure vessel, is heated and 1oaded to
simulate the est1mated reservo1rﬂcond1t1ons at the depth from which the,spec1-'
men‘originated. The apprqximete reservoir conditions simulated in each case
are: temperature' 107°C; confining pressure"13;000] psi; total overburden
stress}13,§00 psf'and pore pressure 12,000 psi. The confining pressure and
the pore_pfessure are inereased.simultaneously (maintaining'a constant differ-
ential of approximately 50_psi to prevent a jacket failuhe). After the pore‘.
pressure reaehes its maximum value, the confining pressure is increased to the
reservoin level, followed by deviatoric stress appiication. Once reservoir
eonditiqns have been attained, the test procedure-varies for different test
types:
1. In the compaction tests, the pore pressure fs lowered to apphoxi-
mately 60% of its maximum value while constantly adjusting the con-
fining pressure and the deviatoric stress values to obtain a uni-

axial compaction (no lateral strain change) and ma1nta1n a constant
tota] axial stress (representing the overburden).

2. In the tr1ax1a1 tests to failure, conducted on three sand samples
from generally the same level, the pore pressure is reduced to
approximately  20%, 40% and 60%, respectively, of their maximum
values (representing the reservoir cond1t1on) The deviatoric
stress is then increased until the specimen fails while ma1nta1n1ng
the pore pressure and the confining pressure constant '

3. In the creep tests, the pore. pressure is 10wered to approx1mate]y
7000 psi while maintaining a constant total axial stress and uni-
~axial compaction. The specimen is a]]owed to creep for several days »
under constant stress cond1t1ons
II. 2 3.2 Permeab111ty Measurements
~In all these tests, except the test on the shale spec1men permeab111ty

measurements‘are‘made after attaining the reservowr cond1t1on. A second perme-

abi1ity‘meashremént is made after the 1-D compactipn phase*in'the type 1 tests

‘to'assess,the influence of fluid production on the porOSity and permeability

of the reservoir rock.

11
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:The'stgady-state determination 6f'permeabi1ity has been found unsatisfac-
v tony_in'the'micrbdércy and lower permeébi]ity range. Therefore the transient

pulse technique which is especially suited for low porosity,h1ow permeabi]itf_
‘range was used to measure permeability for a single shaie specimen. In the

transient techn1que, the two ends of a test specimen are kept open to fixed ‘

volumes of permeat1ng fluid and a d1fferent1a1 pressure pulse of the magnitude o

approx1mate]y 1% of conf1n1ng pressure is applied across the-spec1men.vrThe
‘préssure pulse resu]té in f1uid‘f1ow aCroés the specimen and the equf]fbrium
is reestab]ished.k.The pressurejdffferential decay with time is monitored and
the results in conjuhction with the propértiés of perméatihg fluid, specimen
“geometry and the system volumes enable the permeab111ty calcu]at1on ngure
- 1I-6 shows a schemat1c of the test setup. :
Since the setup perm1ts only a hydrostatic loading of the specimen, the
confinihg pressure was kept somewhat higher thanvthat correspohding to over-

burden in order to compensate for the in situ deviatoric stress.

JACKETED ' '

/ PRESSURE CELL

LARGE
DOWNSTREAM

VOLUME
°'§SE‘§‘§§E'€" : \ BYPASS VALVE FOR
T EQUILIBRIATING

TRANSDUCER

'Figure 1I-6. Schematic of the Test Set-Up for Transient Techn1que
: of Permeab111ty Measurement.
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II. 2.3, 3 E1ectr1ca1 Res1st1v1ty Tests

Electmca‘l res1stivity was measured on a s1ngle sand specimen. The

spemmen was saturated under water for 24 hours and then jacketed a]ong with

platinum e1ectrode plates, ceramic spacers and titanium end caps. Figure 1I-7

shows the test stack assembly and a schematic of the test setup. After jack-
eting, _t.he' test stack and the‘ connected pore lines were‘evacuated and back-

fﬂ]ed.with NaC1 br‘ine. The conﬁmng and the pore pressures were increased

in steps to attam an effectwe stress of 980 psi on the spec1men. As in the
- pulse techmque_ permeab111ty measurements, the test setup in this case permi"ts

‘only a hydrostatic loading of specimens. The maximum capacity of pressure

vessel being 2000 psi, the reservoir condition was simulated in terms of

effective stress only and not the total stresses.

TITANIUM
ENDCAP
LOCKWIRE
p , ~SEAL- : v ‘
CON’ . ISION
" zt'i:‘g;‘:nﬁc':xn ‘ PRE\CC .
POROUS ' SOURCE
L CERAMIC ’
.. .SPACER - ) 10 HZ sz:'rsKHz
i POTENTIAL : 2
A “ECecTRooE . 3 S - : S PRECISION
(PLATINUM) , o OSCILLSCOPES S NON-INDUCTIVE
e TEST SAMPLE . : :: HESIS"I;I.SIE -
R o L VOLTAGE VOLTAGE| < ELEME :
CERAMIC SPACER | THE TEST  RESISTIVE S
(BOTH ENDS)' . - SHETGEN RESISTIVE ™"
POROUS - ' S " '
C:RA\NC
o ‘; ' ‘ .
_TITANIUM ' TEST
Venocn: o _ R SPECIMEN
a) Test Stack - b) Schematic of Test Set-Up

Figure IIl-7.' Test Stack and Schematic of Test Set~Up for Electrical
Res1st1v1ty Test.
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After the fluid pressures stabilized (apprOXimately.two hours duration)_

an electrical resistivity measurement was made using a four pole AC resistiv-

'ity device to verify proper functioning of measurement devices. The tempera-

ture was then raised to 106°C and after a thermal stabilization was attained
(approximately 45 minutes ‘duratioﬁ)'vthe final resistivity measurement was

made.

I1.2.3.4 Ultrasonic Wave Velocity Measurements

~ The ultrasonic velocities in three sand samples were measured using a

“Through.TranSmission Technique" (Mettaboni, 1967). In this technique, the

travel time of an u1trasonic'signa1 through'a core sample is derived fbom the
frequency ef a very stable and accurate (sfebflity +1 part in 107/month;
accuracy +0.001%) variab1e>frequenqy"synthesiier (VFS), thus avoiding the

errors involved in direct measurements ef time. The VFS triggers a pulse gen-

erator transmitting pulSes‘throughrthe core samp]é at a rate which is a defin-

ite'submultip1e‘of’the‘VFS frequency. The pulse shapes are adjusted so that
the initial pulse, the singal received through the specimen and-the VFS output

itself (comparison wave) match exactly in shape. The VFS frequency is varied

~ so that an exact number of comparison wave cycles are included between the

time that initial pulse is transmitted and the specimen signal is received.
The travel time is determ1ned by VFS frequency The sample set-up for«fhese

measurements is shown 1n F1gure II- 8

14



- PRESSURE VESSEL

 TEFLON JACKET .

TEST SAMPLE

RECEIVING
m':”ﬁ|m\
" (SHEAR MODB)

~CONFINING FLUID

W

RECEIVING —
TRANSOUCER

(LONGITUDINAL
MOOE)

o resossdl , o o ,
ELecTRiCAL”” | : | l
. RUG

Figure 1II-‘8‘.  Test Set-Up for Ultrasonic Velocity Mgasdrements.*
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I1I1.3.1  Deformation Characteristics
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I1.3 RESULTS AND DISCUSSION

A surhmary of all "the, test results and ranges of values obtained for

' different_parameters.are given'ih Table II-1. Computer plots characterizing

the_materisl behavior throughout individual  tests are given‘in Appendix 1.
The main features of the results are.deséribed‘and‘discusséd here.

| .The defofmatiqnal behavidr of-astest specimen under a complex triaxial
loading sequehce pébhaps can best be repreSented'by a mean effective pressure
(c ) versus vo1umetr1c stra1n (e ) relat1onsh1p 'Figure'II-S shoWs a'plot of

this nature ‘for a sandstone and a shale spec1men Initia],non]ineérity in the

: stress-strain relationships is sign1f1cant and can be attributed to the clo-

‘ . ; Y ,
sure of pre-existing cracks and pore collapse. In addition to nonlinearity,

inelasticity is clearly exhibited resulting in hysteresis.. In one sandstone

 sample (DOW #6, depth 13,344 ft.) only about 33% of the strain at the maximum

effective stress of 6000 psi‘was'recovefed during un]oading‘tqizoo psi.
| ‘Figure‘Ii-lo shows the comﬁfessibi1ity vériétion with the mean effective
stress for the same séndStone and shale specimens  Compressibility is obﬁained
for all phases of 10ad1ng by the slope of the tangent to the (o ~ € ) curve.
These curves are typical of a11 the samples tested. |

‘The Young' s and shear moduli are ca]culated from the deviatoric stress-

strain (oy - o3 ~ el) and shear stress stra1n (01 - 03/2 ~ &1 " £3) curves

(cf. F1gure I1I-11 and II- 12) The,Young s modulus remained very much constant:

"throughout the. deviatoric - stress 1oading ,phase a]though' the shear modulus

decreased considerably near the maximum shear stress. The flattening of shear

_ Stress-strain‘curves near the maximum shear stress is typical of many other |

. rock types (Isenberg, 1972).

16
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v Table II-1 ‘
Summary . of Results De;éribing Deformation Characteristics
- . ‘Compaction
1 Young's " Shear Compressibility | Coefficient
. Sample | Depth | Porosity |  Modulus Modulus ___) x10-6* (-;-) x10-¢
Rock Type | Number (ft) (%) (psi) x108 | (psi) x108* \ps1 psi
Lompaction A :
Sandstone 1.26 0.58 : 0.35
6 13,344 28.6 3.261 1,31t - 3.§0~1.38' 0.30%+
0.84 0.36 S
33. | 13,364 25.8 1,27t 0.49t 10.30~1.95 0.35
35 ] 13,366 28.0 1.69 0.61 6.66~2.26 0.46
67A 13,389 30.1 0.60 0.25% 5.12~3.54 0.72
1.55 . | 0.351.0
68 13,390 26.7 2,16t 0. 85¢ 5.08~3.19 0.65
Shale 129 | 13,486 | 20.2° 0.54 - 3.15 -ttt
Triaxial (to failure) R . w
Sandstone 41 13,371 36.2 1.18 0.75~0.45 3.52~2.58 -
42 13,372 331.7 . -.0.97 0.45~0.44 4.87~2.95 --
75 13,395 27.9 0.96 0.51~0.37 5.59~3.85 .-
Creep : ,
Sandstone 71A | 13,393 29.6 1.58 1.06~0.52 4.06~2.83 0.70
_ 678 | .13,389 30.1 © 0.68 0.30 4.42~3.69 0.66
Compaction or Creep§ _ ; ‘
Sandstone | . 78 13,398 30.2 0.40 0.19 6.06 .
B 7 13,344 23.0 - - 3.24 -
10 | 13,346 30.4 -- * - 3.45 -
40 13,369 37.5 -- -- - .-
48 | 13,373 33.2 -- -- e --
: ’ 3.338§ .-
.80 | 13,400 26.7 - - 2.668§ -
o 2.55§§

*The | range of. values correspond to initial and

**The range of value$ correspond to stress range between zero effect1ve stress and
reservoir conditions.
tThese values were obtained from sonic velocity measurements.
11This value was obtained by repeating the uniaxial compaction phase.
TttExperimental results-indicated a compaction coefficient of 0.85 x 10-€ 1/psi in this case.
However, further 1nvest1gation of the failed specimen indicated that during the testing a -
horizontal failure (along the bedding) was created in the specimen just above the lateral
strain transducer stand-offs and the fa{lure was confined in the upper half of ‘the specimen.
This resulted:in recording of all the. axial compression, but ne 1ateral extension and hence
a fictitiously high compaction coefficient.
§Partially completed tests (not completed due to specimen or equipment fai]ure)
§§These va\ues were obtained during subsequent loading cycles.

17
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The'eiastic constants obtained from the'sonfc Ve1ocity measurements on
three sandStone‘sampTes are nuth highervthan the corresponding vaiues obtained‘
from’static measurements. »This is expected due to”the Tow stress and short
duration pulseS‘USed in sonic ve]ocity measurements. Figure 11413 shows a

comparison -of the compressiona1 ve10c1t1es (P waves) obtained in the labora-

" tory with those obtained from sonic 1ogs.

Compact1on coeff1c1ent (C ) is obta1ned from the pore pressure ~ axial

vstraln (Pp ~ €;) relationship during un1ax1a1 compact1on phase (change in

~ lateral strain, 6eg = 0) simply as the slope 881/8Pp. Compaction coefficients

are fairly constant throughoutvthe uniaxia1-compaction phase_for most of the
Sanples tested. | |

Figure II- 14 shows the Mohr s circles and the failure envelopes obtaxned
from the tr1ax1a] tests on three sandstone samples. The faw]ure envelope at
Tower normal ‘stress 1svvery linear and if extrapolated downwards, gives a
cohesfon of aporoximately'300 psi and a friction angle of 28° (a lower oohe~.
sion and a friction ang1e‘va1ue s1ightly higher than 28° may be a more realis-

tic approximation if nonlinearity is assumed at the beginning). A reduction

in‘the friction angle at the higher stresses probably is due to the associated

h1gher strains caus1ng a breakdown of the orlgtnal structure of the gra1ns and

‘the pores within the samp]e.‘_

Figure II-15 shows the creep curves obta1ned for a sandstone spec1men
allowed to creep under constant stress cond1t1ons for approx1mate1y f1ve days

It appears that a steady-state creep_modeshad been attained in this case.

Other creep tests yield similar results. Although it is difficult to say from

these results how long the steady-state creep would have taken place, it is

felt that over extended production periods creep compaction would be signifi-

cant.
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II 3. 2 Transport Characteristics '

Tab]e II-2 gives: permeab111ty vaiues for different sand samples. Asv
described in the test procedure section these permeability values have been-
obtained by flowing NaCl brine through the specimen at reservoir conditions of .

stresses and temperature. The second permeability value reported for some'f
cases corresponds to the test stage after the fluid production simuiation
phase Some general comments are given beiow

° The permeability va]ueS'reported in Table:Z»are approximately 1/4 to

- 1/10 of those reported by Core Laboratories,,Inc. for samples from
the same depth. This significant difference is due to the fact that
Core Laboratory results are gas permeab111t1es obtained at bench
condition.

° There is significant reduction, ranging from 26% to 88%, in perme-

ability, caused by one-dimensional compaction 51mu1at1ng the fluid
production phase

Figure II-lG shows the resuit from the‘permeabiiity measurement on a
sing]e shaie specimeh using the transient pulse technique. The final value
corresponds to the reservoir conditions simulated as ciosely as the experi-

mentai setup permitted

II1.3.3 Electrical Resistivity

Electrical resistivity of a sand specimen (#41) from 13,371 ft depth ob-

~ tained at an effective pressure of 980”psi and at temperatures of 23°C and

106°C~are 266 ohm-meters and 217 ohmrmeters, respectively. These values are

approximateiy‘aniorder of magnitude higher than those expected.

23



Table II-é

Steady-State Permeability Values for Sand Samples |

.

| Permeability (millidarcy)

| é‘;f Saﬁple Depth Porosity | Reservoir After Fluid Prod.
i . Number (ft) (%) Cond. ‘Simulation Phase
RS | #6 | 13,384 | 28.6 3.8 | 23.8
L #33 | 13,364 | 25.8  188.8 | *
e #35 13,366 | 28.0 193.2 142.7
; kjw #41 | 13,311 36.2 914.4 X
. - #42 13,372 3.7 92.3 x
s #6TA 13,389 30.1 6.0 3.7
'[k‘; o #678 | 13,389 30.1 6.0 *

.k;{t o #68 - | 13,390 | 26.7 26.3 3.1

b N #71A 13,393 | 29.6 13.6 4.5

A | #75 13,395 | 27.9 26.1 *
v . — , , ,

TR \ *Indicates that the permeability measurements were not

reliable in these cases or the measurement was not made.

| ﬂ;” BT = | 24
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. o \ ‘ Number of Values
Parameters ' ' ,Values-v . | Used In Averaging
| Porosity ' (29.9 + 3.81)% 16 o
Young's Modulus ] (.06 £0.43) 108 psi | 11
Shear Modulus | (0.51£0.25) 10% psi | 16
Bulk Compressibility 1(4.93 £ 1.9~ 2.82 £0.80) | 14 and 10
S 3 10-€¢ 1/psi ‘ L
Compaction Coefficient (0 56 + 0.16) 10-6 1/psi 7
Permeability Coefficient | 6~914md Varies greatly and
(at reservoir condition) | | averaging these may
Lo o v o not be meaningful.
1 Electrical Resistivity 217Qm 11
- at 106°C ' . :

I1.4 CONCLUSIONS - MECHANICAL PROPERTIES AND BEHAVIOR -
}The'resu1ts given in this report provide information on'the‘deformationafz
and tramsport characteristics ot rpcks from the Parcperdue Geotherma1/Geopres-

sured site. Table I1-3 g1ves some average values and ranges of vaIues for

~different parameters obta1ned from core testing.

Table 11’3 :

Aveage Values for Mechanical and Transport Properties

Generally, the cbmpressibi]ityvva1ues’areis]ightly higher than those ob-
tained for reservoir rocks from the Pleasant Bayou Wells (Gray, 1980). The .

higher initial compressibiIity of Parcperdue samples can be attributed to the

. use of true reservo1r temperatures dur1ng tests (P]easant Bayou samp1es were
i'tested at room temperature) Any simulation for subs1dence pred1ction w111,

i have to. cons1der this factor. E]ast1c moduli and the compact1on coeff1c1ents 4

in the two cases are of the same order
| Compact1on coeff1c1ents are approx1mate1y an order of magn1tude lower

than those genera11y accepted for the reservo1r sands in the same geologic

2
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region COhkuma eteel' 1979) This has serious impIications with respect to

vproduct1on rate and the t1me for reservoir <iep1et10n ' A5sma11er compaction

3

coeff1c1ent results in reduction in the durat1on over which a max1mum produc-

ft1on rate can be mamnta1ned (Ohkuma et al, 1979).

Time and. stress-dependent inelast1c1ty exist and may be significant.

These factors»shou]d be considered in evaluation and modification of field

test prbcedures to obtain reservoir prdperties as well as mathematicallmode1-

ing for long-term reservoir performance and subsidence prediction.

| Sonic velocity measurements made in the laboratory correspond reasonably
well with the field logs. As expected, the elastic constants derived from
sonic velocities are higher than those obtained from static loading tests.

Permeability values are much lower than those obtained by Core Labora-

tories usfng gas as the:permeating fluid, but the general trend of change in

permeab111ty with depth is the same. » The loWer permeabilities may be attri-

- buted to reservo1r cond1tions s1mu1ated in the tests (The dramatic reduction

1n permeab111ty with increase in effect1ve stress is highlighted by the re-
su]ts for shale specimens.) | |

Electr1ca1 resistivity value. obtained for a specimen is much higher than

that expected for a saturated rock. Since only a single test;was done, it is

difficu]tp to gjudiciouSly comment on this'discrepancy. Past experience has

shown that the electrical resistivity and formation factor values for differ-

'-ent rocks measured in the laberatery using the same'equipmeht have correlated
well w1th the f1e1d logs in a qua11tat1ve sense provided enough measurements

“are made 1n the laboratory
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_ III.  GEOLOGY
II1.1 BACKGROUND

The C1bb Jeff sand was depos1ted as an offshore beach barrier sand which

trends a]ong the northeast Gulf of Mexico. F1gure III-1 illustrates the net

~ sand 1sopach and Figure III-2 shows a vertical profile of core interval for

Sweezy No.'l test well. The total sand interva1 exhibits an'overa11 upwards =
coarsehingitrend 1ndicat1ve of a regresswve phase of Frio shore]1ne fac1es

(Se]]ey,~1970). The sand 1nterva1 may be separated into two d1st1nct zones,

| upper and lower, both‘ref1ect1ng the depositional history and diagenesis of

the sand and surrounding shale facies. Both the zones have similar mineralo-

gies, but the ratio of their sand to’c1ay contents differ significantly. The
v :10wer'eand'interVa1'(13,391 - 13,424) exhibits an abundance of sedimentary

- structures, i.e., cross-bedding, sand flow clasts, and burrowing. Grains are

common 1y subangular, fair to poorly sorted, and average 0.15 mm in size. Min-

,‘era1ogica11y, detrital gfains_are3predqminant1y quartz (average 60%); feldspar

(5-10%), volcanic lithic fragnents (5-10%), and minor mafics. Bonding agents

~are’predominant1y clay with scattered g1auconite and carbonate cement. Al-

though the porosﬂ;y values obtained at bench conditwn generany are h1gh

(average ~28%) f1u1d permeab1lit1es are low (average 20 md) for th1s porosity.

» Th1s anoma]y is ‘due to the high c]ay content within pore,throats as shown in
the SEM photom1crographs (Figure III-3). Much of the'clay found in the lower

_zone is detr1ta1 and was probab1y produced as a by-product of b1oturbat1on,

a]though}auth1gen1c kaollnlteljs a]so found common]y rep]ac1ng~ear1y carbonate

-1cement whith has been disaoived' ‘These clays appear to be loosely. bound and

extremely suscept1b1e to nwb111zat1on w1th flow of br1ne through the rock

matrix. ,Therefore, clay brudg1ng at pore throats is a d1st1nct probability

28
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Figure III-3A. SEM Photomicrograph of Lower Sand Rock Fabric. - Note abundant
clay coating grains and fil]ing.pore‘throats;‘»(Dow Sample 80, 13,400 ft)
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;‘? "  Figure T11-38. SEM,Photdmicrograph‘of,Lower Sand Rock Fabric Shdwing Silica
td : Overgrowths (S) on Quartz Grains and Abundant Clays. Limited pore space
. . space is seen between grains. (Dow Sample 80, 13,400 ft).
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’Figure I1I-3C. SEM Photomicrograph'Show1ng Close¥Up of Kaolinite Clay (K).

Note diagnostic pseudo-hexagonal form of platelets and bookleaf stack-
1ng (K) (Lower Sand Dow Samp]e 80, 13,400 feet) '

during flow.[_This behayior was'observed when saturating oore samples for test

purposes. It—fs‘CIear that the'clay in the lowervzone will have a definite
1mpact on efficient f1u1d product1on from th1s portion of the reservoir.

The upper sand interval (13 343-13 391) exhibits larger gra1n 51ze (aver-

'd age 0 3 mm), 1mproved sort1ng, rounded detr1ta1 gra1ns and a great]y reduced

clay matr1x fraction - The ‘sand is general1y fr1ab1e and in some’ sections a

“total of approximate]y 5 feet 1is practically unconso11dated M1neraloglca11y,

' detrita] gra1ns 1n this. interval .are predom1nant]y quartz (approx1mate1y 70%):

w1th feldspar and volcan1c 11th1c fragments composing 5-10% each. - Matrix com-

ponents are authigenic c]ays (average 3%) trace mafics and early carbonate ;

* cement remnants.' Bench cond1tion porosities are unusua]ly h1gh (approx1mate1y‘

30%) and f1u1d permeab111ties are in the range of one hundred millidarcies to

. one darcy These poros1ty va]ues reflect the restorat1on and enhancement of
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primany porosfty eccompanying Secondery pOrosity‘developmeht and ebsence of
subsequent late prec1p1tat1on of carbonate cement 'PermeaBIIity-valuesvare‘
1,_approx1mate]y an order of magnztude hlgher than those measured from core’
'jsampIes in the, Tower. sand  zone. - The' upper sand 1nterva1 exhib1ts fewer
psedimentary structures and minlmal b1oturbat1on compared to the Iower ‘sand
interval. CIays found in the upper Zone are auth1genic and are be]ieved to
have ./occurred l‘ate in the d’iagenesis of the - sand. SEM photom'lcrographs :
(Figure III 4) show the ‘substantial contrast in the amount of clays found

| within pore throats in upper and 10wer Zones.

"Flgure III-4A SEM Photomicrogrep'h of Upper Sand Rock: Fabr1c Note absence
of clay and large secondary pores (P) and inhomogeneity of their dis-

tribution. Some grams appear to have welded contacts. (Dow Sample
10, 13,346 ft) : -



T

Lo

_ FigUre'III'4B SEM Photomicrograph C]ose-Up of Photo 4A. Excellent example

-of a secondary solution pore. Grains appear to be welded and pore throats
_are free of clays. . (Upper Sand, Dow Samp]e 10 13,346 ft)

'Figure I1I-4C. SEM Photom1crograph Show1ng Auth1gen1c Kao]1n1te Deve]opment

(K) Within Silica Overgrowths (S). Note pitted texture.of grain (T)
" indicating incipient replacement by now d1sso1ved carbonate cement
(Upper Sand, Dow Sample 10, 13,346 ft)

kLA



Rt

'!Tfﬁ

 r

i

[f714

o4

g

Ll

Cod

J

L

[ L (jj“;—

- o ! T

t_-. "Q.
S [ 4 FT

.

nud

i 4

R

b

L.

l
.

II1.2 PETROGRAPHIC ANALYSIS

: Petrographic[descriptions of tested core;sampIes'have_been prepared for

the SWeezy_#l'weII; ‘Detailed descriptions are given in Appendix 2. These

. analyses ‘involve the preparation'ofothin sections for microscopic analysis of
.fthe rock fabric both'before and'after core tests. Thin sections Were'described

. to. determ1ne grain size, poros1ty, and m1neralog1ca1 trends observed in the

Cibb Jeff sand and surround1ng sha]e. Core tests and petrograph1c analyses

are distributed within the core: interval .as 111ustrated in Figure III 5.

- One of the purposes of petrograph1c analys1s was to determ1ne and de-

vscr'lbe any effects of stress change on .core samples F.xammatwn of »thmv

sect1ons from tested core samp]es show m1n1ma1 effects of stress on. rock

fabric in the total sand 1nterva1 Two reasons for lack of apparent changes v

caused by stress are:

1.0 Deformat1on in specimens usually is loca11zed and the probab111ty of

- finding a deformed zone in a particular thin section is low. Addi-

.. tional thin sections selected throughout a stressed spec1men may

reveal where preferential deformation occurred, but time and budget
constraints prevented any addit1ona1 samp]ang in this case.

2. Some of the deformations 1nduced by stress changes dur1ng core test-r

ing could be masked by mechanical damage caused during grinding of

‘th1n sect1ons making it difficult to discern one from the other.

In add1t1on to thxn sectlon anaIys1s, mercury 1ntrus1on tests were done o
',‘ on three sand specwmens to determxne the1r pore size d1str1but1on pr1or to and
.vafter the tests for mechan1ca1 propert1es Approx1mate1y 1-2 cc volume of:'
:rock nas tested in each case F1gure II1I- 6 g1ves the cumulat1ve pore volumes

for a range of pore diameter in pre-sand post-test stages of.the ‘three speci-

mens,fnThe:pore'Size,distribution'remainsvpracticaIIy unchanged_in all three

- cases:indicating,that the volume changes seen during mechanical testing (see

Appendix}l)fwas mOStIy due to elastic deformationsdand was recovered during
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GRAVEL waMp ST CLAY o SAMPLE NO. DEPTH  TEST - PETROGRAPHIC ANALYSIS

QDG 13343 compacTioN®* + TS, SEM

o7 13344 COMPACTION TS, SEM
P10 13346 =—  + TS, SEM

D33 13363 COMPACTION * TS
D35 13365 COMPACTION . . TS:
D4t 13370 TRIAXIAL TS

D42 13371 TRIAXIAL o TS
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Sy

= /0129_ 13446 COMPACTION TS, SEM

1

-80

P

L
F f‘:«:. L B

B R

‘1ses0 -y’ sONIC VELOCITY TEST

4+ MERCURY INTRUSION FOR PORE SIZE
DISTRIBUTION PRE AND POST TEST

- Figure III-S' Core Test and Petrograpmc Ana]ysns Interva]s.
36
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Un'loading Subtle grain size d1fferences in. pre-test and post-test samp]es, '

*:V';may ‘be reﬂected 1n the pore size d1str1but1on, espec1a11y in the case of
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g -»sample #10 where the post-test result displays a shght 1ncrease in pore‘
d1ameters. . | | |
| Addit'lona] SEM studies may provide evidence of stress fractures and pres~

sure solutwn of sﬂica at grain contacts (Schatz, et al - 1980).
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III.3 POROSITY DEVELOPMENT -

Secondary poroSity development constitutes the predominant form of effec-

vdt'tive porosity formed. in the Cibb Jeff sand ApproXimately ha]f of the total.
o sand interval has excelient reservoir potentia1 based on petrographic ana]y-v
i sis. Carefu'l ana]ysis of these depth intervals shou'ld be considered when
‘piacing perforations in the weli Pore geometries‘have‘been a]tered with
L secondary poroSity development deveioping different reservoir characteristics ‘
‘in the Cibb Jeff sand where tota] sand diagenesis has not been uniform.
Porosity deveiopment within the upper and lower sand zones reflects the;fbfv
ydepositional history and diagenesis of the tota] sand‘and surrounding shale
| facies. Clay' content is the primary factor contro]iing secondary porOSity'
_ deve]opment The lower sand zone contains an abundance of detrital c]ay which '
t_i is a product of extensive bioturbation of the zone during depOSition ,These
".‘clays filled much of the available pore space’ prior to buria] In contrast '
‘the»upper sand zone shows 1itt1e evidence of bioturbation MaSSive bedding of-.
'fthe upper ‘zone coup]ed with absence of clays are’ features which ailow good;
“verticai permeability within the sand : Initiaiiy, during buria1 and compac-
_'tion of surrounding shaies, selective rep]acement of feldspars and volcanic
: ]ithic fragments with carbonate occurred in both zones Ear]y preCipitation
nof poikiiotopic calcite cement exc1u51ve1y fiiled al uncompacted pore space..
~.Remaining pore space in the Tower- zone' not occupied by detrita1 ciays was also

| 5\f111ed with carbonate cement

Norma] compaction and cementation proceeded with buria1 of the Cibb. Jeffv

'i'sand -and consequently primary porOSity was reduced to less than 10% at depths_f
'of a few thousand feet (Figure I11- 7) Upper zone core samp]e porOSities mea-'

‘sured at bench condition average approx1mateiy 30 percent “Such porosity -

a
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s BRI POROS!TY {pemnt] o :

’ Figure’III-Y; Depch D1str1but1on and Evo1utionary Sequence of Pr1mary
SR and Secondary Porosity. . -

; ,values are not possible when consider1ng compactlon and Toss of f1u1ds within
-.‘pore space at depths be]ow a few thousand feet (Hayes 1981) To-exp1a1n th1s ]'
'phenomena, one must con51der the d1agenet1c processes 1nvolved w1th secondary

‘tf-poroswty deve]opment

W1th the f1rst ep1sode of bur1a1 of Gu]f Coast sed1ments mud w1th up to

f,8u% pore water is dewatered by compactxon until poros1ty is about 15% at
- depths of several thousand feet (Burst 1976) F1gure III 8 shows the de-

"‘,‘crease of sha1e poros1ty with depth and a]so shows that water squeezed from

the mud enters the more permeab]e sands- and f]ows 1atera11y through the sands__

”’h‘toward the surface (Magera, 1976) Var1ous chem1ca1 react1ons accompany shale:o

dewatering and water chemIStry changes compos1t1ona11y upd1p as d1sso]ved ionslj"°
. are exchanged and removed For example kerogen'd1agenesis in sha1es ‘was
_,} accompan1ed by decarboxy1ation - a reactwon wh1ch created ac1d1c f1u1ds that .
| :'entered the sand zone (Schm1dt et al, 1977). These pore f]u1ds preferent1a11yi

"1eached solub]e detr1ta1 gralns and carbonate cements formed dur1ng 1n1t1a1



SHALE WATER CONTENT ~ * SHALE DEWATERING
. {percent p°r°Sit',ion o , T

 DEPTH (thousands of feet)

 Figure I1I-8. Shale Poros1ty Versus Depth and Flow Paths of Shale
, T ' Water Durlng Compaction and Diagenes1s.,

'cementation‘of‘the-totaT sand'interva1 Once d1sso1ution began, removal of‘

soluble gra1ns and cements created f1ow channe]s causing 1ncreased flow rate,;

: wh1ch-in ‘turn 1ncreased d15501ut1on ratesvand the process.became se1f—acce1er-~r~
}ating’(Hayes 1981). Subsequently, these carbonate r1ch f1u1ds may be flushed:'

: o upd1p to be prec1p1tated as. ear]y diagenetic cement

F]uids from sha1e dewater1ng f]owed preferent1a11y 1nto the mass1ve uppery,

" zone w1th1n the C1bb Jeff sand where near complete secondary 1each1ng of car-,"
vi»vbonate cement feldspars, and 11th1c fragments occured M1grat1on of abundant'
E c]ay into pore throats and presence of detr1ta1 c]ays w1th1n the lower zone o

o ; prevented secondary poros1ty deve]opment to the degree of that seen in the

upper zone

Ev1dence supportxng the ex1stence of secondary poros1ty can. be documented :

~in th1n sect1on analysws F}gurelIII-Sﬁ(shown on the,f0110w1nggpages) shows
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;E"photonicrographs'frOm'tne total Cibb’Jeffdsand intervaT evidencing secondary_'

'porosity'deVelopment.3 Photos A-1 dEDICt the upper sand zone, and J-L depxct '

Py Sthe»Iowerfsand zone. Al magn1f1cat1ons 120x except where noted. SChm1dt
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et a1 (1977) presented cr1ter1a for 1dent1fy1ng secondary poros1ty deve]opment
fv'1n th1n section, all of wh1ch may be observed in port1ons of the Cibb Jeff
'3sand These cr1ter1a are 1isted below and are referenced with photom1cro-
: graphs in F1gure III 9: v | ‘ ' , / -
' ,'1;' Partial D1sso]ution- The'leachfng'of'the‘so]uble‘constituents 15':'”
"‘i'1ncomp1ete., Patches of corroded ‘remnant mater1a1 occur adjacent to -
‘pores which can be 1dentified as. 1ncomp1ete molds (Photomicrograph

- 9-A). Th1s is an unequivoca1 ‘and very common criter1on for second-
fb ary poros1ty

"f2.f -Inhomogene1ty of Packing' The sandstone displays marked 1nhomogene-v
e ity with areas- of very tught packing with 11tt1e or no porosity
'_1mmediate'ly adJacent to’ areas of _ open_, packing with cons1derab]e
. porosity (Photomicrograph Q-B) The tighter packing is the result
' fv‘of mechan1ca1 compact1on and/or chem1ca1 grain 1nterpenetrat1on 1n_l
"areas that conta1ned}no soluble: mater1a1 Open pack1ng 1s caused byf
" removal of SOIUb1e'cement'0r’matrix -Individual grains may straddle

the - boundary between tight ard open pack1ng, thereby forming veryr

'v,diagnostac fabr1cs

3y3. 1-Recognﬁzab1e»Mo1ds:b The,pdres eXhibit the!shapes of“orecursOr:crysr,
: ,tais”or grains (Photomicrograph 9-C).. Molds of small euhedral crys=
e tals are, however, often d1ff1cu1t to recognwze in thin sect1on and-

‘°¢,are better 1dent1f1ed by means of a scann1ng electron m1croscope S

4 Oversized Pores Pores that have a 1arger diameter than that of
B adJacent gra1ns commonly ind1cate secondary poros1ty (Photom1cro-_
graph 9-D) However, overs1zed pores can also ‘be created by sedi-_”,

:mentary processes Keystone vugs,.for examp]e, are formed by air,_b ,“

o gescap1ng from unconso]1dated sand
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o Echgate Pores. Replacement processes often operate along . grain'

boundaries If the replacement mineral ‘is subsequently dissolved

: - the sandstone will exhibit a high incidence of elongate pores which
o follow the grain boundaries (Photomicrograph 9-E)

COrro'ded Grains: The si Ticiclastic grams show ragged edges result-
iing from incipient replacement by the now-dissolved mineral (Photo-:.'
"micrograph 9-F).  Early replacement attacked the detrital grains
~ directly,. whereas ‘a late replacement may have had ‘to penetrate
: silica overgrowths '

Honeycombed Gramsn The'interior of feldspar grains' and shale frag-‘: -
ments commonly suffered. partial replacement by carbonate "The‘:r o
: removal of the carbonate results in grains honeycombed by: 1ntra-'. :

4 granular voids (Photomicrograph 9-G) ‘ Honeycombed grains are an
- -excellent - criterion for. secondary porosity, as ‘such . grains could; -
-hardly have survwed sedimentary transport or . mitial compaction |

Fractured Grains The removal of ‘a large amount of soluble consti-j'

,'tuents may increase the stress at some of the remaimng grain con-
-tacts to such a degree that grains w1ll fracture (Photomicrograph
“S-H). Fractured grains are common in sandstones vnth a high percen-”. |
f tage of secondary porosity
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F1gure III-9A.: Photomicrograph shows remnant pork1lotop1c pore fiII1ng
calcite cement (C): evidenc1ng early diagenetic precipitation w1thin
Ioose pack1ng of gra1ns. (Dow 10 13 346')(x nico]s) ’

F1gure III BB Photom1crograph show1ng overs1ze pores (P) and - 1nhomogene1ty
“of: pack1ng.. Pink is porosity, dark red is authigenic kaolinite (K),
"which' commonly replaces dissolved carbonate cement. This photo was
taken in the same section as Photo A, evidencing complete solutlon RN

- of pr1mary cement. (Dow 10, 13 346 )(p]ane I1ght) ' : -
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Figure III-9C

~grain. is _ ,
" near the bottom of upper sand zone.

',Phofomicrograph'sdes“oVersizéfpores (P) and a partially dis-

(Dow 67, 13,389')(plane 1ight)

(c1).
Figure IT1I-9D:

“(Dow 7, 13,344f)(nico15jpartia1ly crossed

.
-

- solved Tithic fragment (L).

for contrast)
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o ngure 11f—9Ei 'Pho£omi¢rograph éhowing elongate pores (P),;fndicatihg high¥'  LN
:  degree of interconnection.  Porosity is pink. (Dow 10, 13,346')(plane.

_ﬁ;ﬁ; L Figuhe,III49F:i.PﬁdtOmicrograph°shOWing cOrrdded grain edges (C). ~Some corro-
: . sion attacked silica overgrowths on grain surfaces. Note intragranular
" .. porosity in feldspar grains (F). (Dow 33, 13,363')(plane light) =




Figufe I1I-9G: - Photomicrograph show1ng closeup of honeycombed fe]dspar grain_
which was leached to form intragranular voids: (V) (Dow 42, 13 371‘) '
(n1cols part1a11y crossed 480x) -

F1gure III 9H: Photomicrograph shows fractured gra1ns (X) Note near complete
solution of “f1oat1ng" gra1n 1n center (G) (Dow 42, 13,371 )(plane
11ght)
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‘Figure III 91 Photomicrograph show1ng part1a11y d1ssolved 11thic fragment
L, por051ty (P) (Dow 42 13 371')(n1cols part1a11y crossed)
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F B
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s
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v F1gure 111-9J: Photomicrograph show1ng fe]dspar grain (F) s1m11ar to one in
g Photo G. This section was taken from a sample which occurs in the transi-
-~ tion between the upper and lower sands. This grain has not been subjected
to the degree of intragranular solution as those found in the upper zone,
indicating low permeability to pore fiuid movement (Dow n, 13, 393').
(partialIy crossed n1co]s 480x) ¢
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Porosity is much reduced by kaolinite (K) and pores

.Phbtomicrograph showing porosity (P), light blue, found in
‘are much smaller (Dow 80, 13,400')(plane light)
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Photomicrograph showing porosity (P), light blue, in lower

Figure III-9L

(Dow

- Clays (C) gccupy,muchjof,available pore space.

80, 13,400')(plane 1ight)
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Textural development of secondary poros1ty is i1lustrated . 1n Flgure

'III -10. Pr1mary poros1ty was destroyed with carbonate cementation and 1n1t1a1

compaction. -Feldspars_and lithic fragments were also subjected to partial

so]utionvandereolacement by cerbonate. With diagenesis endiflow of pore fluids

through the rock matrix,:preferential'so]ution of the cerbonate'OCCurred.

creating secondary porosity.

L B . . Secondary -
Primary porosity - Cementation - porosity

T T s
: ?!l ‘,lnl g 7 /\ -

A ! ﬁllll
k - Cementation & ~  Secondary
P nmary porosity- selective replacement ~ porosity

' Figure I11-10. Textural Deve1opment of Secondary Porosity,
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1114 CONCLUSIONS - RESERVOIR FLOW IMPLICATIONS

Primary and_seCondary porosity'development‘within the Cibb Jeff sand_wilf-'

_vaffectithe reservoir properties differently. This main1yyis due to the fol-

Towing differences: L :" e : 2 f o . .

" 1. The size range of- secondary pores 1s wxder and pore shapes h1gh1y
variable .

‘2.r fThe spectra of sizes and shapes of secondary pore throats are radi-
. cal]y different. Sl e

‘3f v'Poros1ty distr1but1on in secondary pores -is -much 1ess uniform.

Pore throats observed in th1n sections are en]arged rep11cas of precursor pri-

'mary- poros.'i‘ty,- vand interconnectlon of pores is vast]y 1mproved Secondary

porosity in many_wayssresembIes vuggy porosxty found~inpcarbonates-(Schmidt,
et al, h1977) Irreducib1e water:saturation'Within secondary porosity is also
very s1mi1ar to that found in vuggy porosity

E Mechan1ca1 competence to compaction -can be expected to be much h1gher in.

" zones of secondary poros1ty when compared to sandstone W1th s1m11ar volumes of

primary poros1ty. “This fact has been substant1ated through Cibb Jeff sand

L - core teSts and'mercury-1ntrus1on for ‘pore size distrwbut1ons Inhomogene1ty'i

of graln pack1ng and br1dging of gra1ns create a stronger rock matrix. De-

formab1e gra1ns and matrix components have already been disso1ved and keystone )

’relat1ons for gra1n contacts were deve1oped dur1ng 1n1t1a1 compactxon.

s Permeab1]1t1es w1th1n the C1bb Jeff sand will be h1ghest (>100 md) in the -

c_:;upper sand ‘interval where secondary poros1ty deveTopment is greatest -They'
f;W1]] also remain hlgher dur1ng product1on due to the 1esser stress sensitivity

' of th1s 1nterva] For opt1m1zation, add1tiona1 petrograph1c ana]ys1s covering

the entire upper sand zone should be performed to character1ze the degree of

'secondary,poros1ty:development In th1s way -the most eff1c1ent perforat1ona

53



]

i
d

b

. W

4

-

R

e i ¥

PR

R

.
1

e

, p]acement.'may _be est‘imated. . Clay migrationposes the _biggest'threat.whén.
producing fluids from the Cibb Jeff sand. ‘_Spec:iai consideration should be
~made- to avoid high'initiaivflow rates in the we11, causing mobi]izatidh of

a authigenic-‘é'tays and f,ines into pore throats.
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S V. APPENDICES
R V.1 Core Testing Results

 The following types of plots were obtained from the core tests on sand

and shale specinens.end are included in this appendixﬁ

Mean Effective Pressure - Vo]unetric:Strain
 Deviatoric Stress - Axial Strain and Transyeree Strain
. Shear Stressvf_ShearvStrain‘

.‘,“Mohr's.Circ]es and Failure Envelope (for triaxial tests)

B I R

Cneep Strain - Time (for creep tests)

-‘The type of plot and the test specimen descript1on are given at the top

- o G

*,.: ’ ‘i : —_— 4 - ~

- of each p10t Descr1pt1on p]ots for shale specimen (#129) 1nc1udes the word

| fSHALE'

Pl

1

The fo]lowwng symboTs or. mneumon1cs have been used in 1abe11ng the axes

and the head1ng of these plots.

SIGL - Axial stress (0,)
SIG3 h'-.Confin1ng stress (03 or P )
B El | - - Axial stra1n (81)

: 3 - Lateral strawn (e3)

éflj; : : DELV/Vﬁ ‘i"‘-:Volumetr1c strain (AV/V = ei +.223)‘
‘f'f_ o ‘»,vd o -,In1t1a1 volume of test spec1men (V )
g,ki~  PHIG :h | - In1t1a1 poroswty of test spec1men (¢, )

Lo

~ P.MEAN EFF - Mean Effective Pressure [(P ) effective = g, + 205 - 3p
S in wh1ch Pp is the pore pre@sure] g P

— ,,g;i;f“
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V. APPENDICES
V.2 PETROGRAPHIC DESCRIPTIONS

';-Detai'led results of pe»trographic analysis for all the sandstone and shale

.samples”are included in this appehdix The sample numbers given at the topyof'
: each sheet correspond to those ment.1oned in the core testmg sections. The

_ suffix C and T respectwe'ly correspond to the stages pnor to and after the

core ‘testing on the part‘icu]ar, sample.
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 PETROGRAPHIC DESCRIPTION: DOW 6C

CROCK TYPE: Sandstone - .

. This rock is composed of subangular to subrounded sand grains;'O.Z to 0.5 mm in
- size. Sorting is good. Porosity is about 25-30%. The surface area of any one
- grain touching adjacent grains is about 30%. The rock is quite friable. The

quartz grains have overgrowth rims, 0.003-0.02 mm wide, of optically continuous
quartz.. Clay platelets (illitetkaolinite) oriented perpendicularly to grain .
surfaces, are sparsely disseminated on grain surfaces adjacent to open pores.

- Pockets of kaolinite occur throughout the rock nearby to completely filling in-

smaller pores and as replacements of 1ithic fragments. The total clay content
is 3- 5% Carbonate is present 1n rare patches as a pore filling. -

MINERALS _ % R _ OCCURRENCE

‘1 Quartz = -~ 60 - Subangular to subrounded; 0.2-0.5 mn in size; most

grains exhibit weakly undulatory extxnction, the
remainder exh1b1t flat extinction.

'Cheft = 34  Detrital graxns composed of m1crocrysta111ne
e . - quartz.
. . Gnefssic Quartz =~ 0.5 _ Grains which are aggregates of f1ne-gra1ned,

' | e foliated quartz. 7

- Orthoclase 2-3  Meakly replaced by clays. ' S
Plagioclase - 1-2  Detrital grains 30 to 50% replaced by zeol1tes or
. R dissolved away; some gra1ns are honeycombed by

: - . voids, : :
Rutile 0.1 Detrital
Tourmaline 0.2 - Detrital

‘Garnet- tr
Magnetite - 0.1

L1th1c Fragmentse,-:2¥3 . Appear to have or1g1na11y been andesite, these/
o particles. are now composed mostly of zeolites. and
clays and appear to have 1arge1y been dissolved

, away. .
Zeolite - b 0.2 ~ Alters feldspars t1ny crystals present in some Co
.o pores. , S e
Mlite 0.1 - Clay pTatelets on grain surfaces. N
Kaolinitev, o 3-6 . On grain surfaces and complete]y f11ls some pores.
Carbohate- 0.1 Fills pores. | , co S
~ Porosity: e ,v125f30' Voids filled w1th blue epoxy, evenly d1ssem1nated

) throughout sample

DON-GT

_Samp]e 6T is v1rtua11y identica] to 6C “ The por051ty may have been reduced

s11ght1y by compact1on.
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~ PETROGRAPHIC DESCRIPTION: DOMW-7

o ROCK TYPE: Sandy Siltstone

SUMMARY:  Angular to Subrounded,.quartz'sand géains, 0.2 to 0.3 mm in size,

- form 30-40% of this rock. The sand grains occur in clots up to 4 mm across,

in annular aggregates and in linear aggregates; the occurrence of the sand
grains suggests seme type of bioturbation. That is, the sand grains may fill
worm burrows. Angular, quartz and feldspar silt grains, 0.01 to 0.05 mm in

”, size, comprise about 50% of this rock. The silt grains are cemented together

by authigenic feldspar or zeolite, mineral or minerals with low birefringence

- and refractive indices slightly greater than those of quartz. The cement is
~too fine-grained to identify optically. : RRETU .

 No veins or fractures occur in this sample. -

MINERALS g E " OCCURRENCE

 Quartz . 30-35 sand grains, 0.2 to 0.3 mm in size; angular

- to subrounded; about 80% exhibit weak to
-moderate undulatory extinction; about 1%

- ‘are derived from well-foliated, gneissic
 quartz--these grains are multicrystalline;
overgrowth rims of optically continuous
quartz up to 0.02 mm wide occur on most

quartz sand grains. S

©30-40 i1t grains, 0.01-0.05 mm; very angular.

 Chert o 1 sand grains, 0.2-0.3 mm in size; composed of
. R o SR microcrysta]1ine quartz. - - o
Feldspar =~~~ 10-20 Silt grains; very angular; 0.01-0.05 mm;
A ER - albite-twinning seen ina few grains. _ o
Cement E | ]0-15" Authigenic feldspar and/or zeolite; very fine-

grained; refractive indices slightly greater
than those of .quartz; birefrjngenCE.TOW'first

. order grey.

' Kao]inite_‘ - -,‘, J‘ 2 ‘.Crysta1s,Up_tolo;1lmm'1ong§ authigéniC?;

- fills some pore spaces.

"  }Porosity-»¢ 35 This thin-section has not been impregnated by -

. a colored epoxy; the voids observed may be =
~ original or artifacts of thin-section making;
- -most of voids observed occur among clusters
of sand grains--these clusters are isolated
in seas of silt grains, therefore permeability

| _is probably very Tow. -

- Garnet. 0.1 Detrital grains.
 Tourmaline 0.2 " Detrital graihs.:
Carbonate 0.1 - Tiny rhombs; cement? | L
L Goethite - f : 1 “Tiny blebs disSeminated‘throughout rock; authi-
5 O oo . genic? - | | o
. Rutile = . 0.1  Detrital.
Muscovite e _Detrital.:



R Y

~~ No veins or fractures occur in this sample.

PETROGRAPHIC DESCRIPTION: DOH-10

' ROCK»TYPE Sandstone

SUMMARY. Subangu]ar to subrounded sand grains, ' 0.2 to 0. 4 mm in size, form

_most of this rock; the sand grains are predom1nant1y quartz. The quartz sand

grains have overgrowth rims of opt1ca11y continuous quartz; the rims average
0.01 mm in width. - The sand grains have been weakly to moderately compacted,

' about 20-50% of the surface area of any grain is touching adjacent grains.
- Kaolinite, carbonate and an unidentified m1nera1 fi1l some interstitial spaces.

Poros1ty is about 25- 30%

MINERALS. % occURRENCE

'VQuertz‘v‘ - . ' 60 f, Sand grains, 0.2 to 0.4 mm in size, subangular

to subrounded; about half of the grains ex-
hibit weak to moderate undulatory extinction;

-~ overgrowth rims of opt1ca11y continuous quartz
‘average about 0.01 mm in width. ‘

Chert T . 1-2 Sand grains, 0.2 to 0.4 mm in size; subangular
T T o ‘ - to subrounded, composed of macrocrysta111ne
E . _ quartz. :
. Plagioclase 1 Sand grains, 0.2 to 0.4 mm; subangular, ;
, R : “albite-twinned. =
 Muscovite .1 Detrital grains. | |
Pyroxene? 0.5  Detrital grains. CE ,
Clay Clasts .~ 0.5-1 Sand-sized clasts composed of clays or1g1nally‘
L ; : volcanic glass? o
~ Rutile . tr.  Detrital.
 Orthoclase 0.5  Crystal clasts and fragments from rhyol1tes_
MATS R ST - or aplites. , :
~ Tourmaline .. = 0.1 Detrital clasts..
Carbonate =~ 0.2 Fills some interstitial spaces
. Kaolinite = = 5-7 Fine-grained mater1a1 wh1ch fills 1nterst1tia]
S - . spaces.. .
' Unknown"',} :_d SRR I Authigenic cement birefr1ngence first order

yellow, high indices of refractxon--much greater
than quartz; 2 V = 70-800, opt +, occurs in ‘
tabular crystals with parallel extmnction

~ Probably a sulfate, anglesite?

_PorOSity_v':A: ' L 25-30 This rock has not been impregnated by colored g

‘epoxy; the estimate of porosity includes .
original voids and areas of plucking developed
during thin-sect1on mak1ng.
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ﬂROCK TYPE: Sandstone

PETROGRAPHIC DESCRIPTION: DOW-33C

. Angu]ar to subrounded sand grains averag1ng 0.2 mm in size form most of th1s |

rock. Sorting is good. Porosity is about 25%. The rock is friable. The
quartz grains have some very irregular surfaces suggesting dissolution; other

“'vsurfaces have rims of optically continuous secondary quartz 0.005-0.02 mm wide.

P1ag1oc1ase and orthoclase grains have been 30-60% replaced by zeolites and
minor clays on their interiors; their exteriors have ragged borders indicating

- dissolution. Trace amounts of i1lite occur as grain surfaces adjacent to open -
. pores; these clay plates are oriented nearly perpendicularly to grain surfaces.

-+ The pores occupied by kaolinite are usually completely filled with kaolinite;
-~ it is not common for kaolinite to only partially fill pores. Some kaolinite '
“appears to be after original lithic fragments. No lithic fragments are present -

or recognizable as such; if any were present they have been dissolved away or

~replaced by clays. A trace of carbonate is present as pore fillings.

MINERALS % | : OCCURRENCE

Quartz - 60 ° Angular to subrounded detrital grains; most grains

exhibit weak to mild undulatory extinction; the
- remainder have flat extinction.

Chert - DR 3» ‘Detrital grains composed: of m1crocrystalline quartz.
7-0rthoclase/_,A" ~ 2-3 . Detrital grains 30-60% replaced by zeolites and
- microcline -~ . . - minor clays; irregular surfaces on grains suggest
. L d1ssolution.,' :
~ Plagioclase  1-2  Same as above.
~Tourmaline .~ 0.1 = Detrital - :
Pyrite =  \ tr ‘Specks occur in clay-a1tered grains. f
Rutile/ tr  Detrital: ’ |
_ Teucoxene S
- Magnetite tr - ?DetritaI'
~Carbonate .~~~ tr Fills pores. « : ,
O Ilite - 0.5-1 Platelets perpendicular to gra1n surfaces; has also
S o - replaced primary muscovite and b1ot1te grains.
. Zeolites ' 0.5-1  Replace feldspar; occas1ona11y ‘occur as part1a1
R .. - pore filling. ‘ , :
- Kaolinite . 3-5 Occurs as pore f111ing
Porosity -~ 25 :
SRR | DOW=33T

i, 33T. is essent1a11y the same as 330 Porosity,mayvbe s]ightly ]ess}ih. 33T

as compared to 33C

109



Syt

—y
}

Vo

o

Lo o

rr.r.

i

]

‘l_‘. ~:i it

i
h

* PETROGRAPHIC DESCRIPTION: DOH-35C

© ROCK TYPE: Sandstone SN Ll L

-~ This rock is' composed of angular to Subangu1ar particles, 0.1 to 0.6 mm in size;
-~ the average grain size is about 0.2 mm. Sorting is fair. Porosity is about -

30%. The most common pore filling is kaolinite.  Pockets of smectiteichlorite

~also occur. It is sometimes difficult to decide whether the smectites are pore

fillings or replacements of lithic fragments; apparent1y both types of occur-

~rences are present. Smectitetchlorite also occur as a thin rind (0.005 mm) on
. some quartz particles. Total clay content of the rock is about 10%. Most
" quartz particles have overgrowth rims of optically continuous quartz; the

rinds range between 0.003 and 0.010 mm in thickness. On many quartz grains

- the overgrowth rinds appear to have been dissolved; irregularly surfaced p1ts'

interrupt the overgrowth rim. The exterior surfaces of the overgrowth rims or

- dissolution surfaces are partially covered by tiny platelets of clay (i11ite?,

kaolinite?) oriented at a high angle to the grain surface; these clays are

7.~sparse -Tiny zeolite crystals are sometimes associated with the clay platelets;

zeolites completely line some pores. Plagioclase grains have been partially -
replaced by zeolite; the exterior surfaces of -plagioclase grains are in part
highly irregular or pitted suggesting dissolution. A1l volcanic lithic frag-

o ments have been rep!aced by smect1tetch}or1teiquartz.

- MINERALS % -  OCCURRENCE
- Quartz - 50 Angular to subangular; 0.1-0.6 mm; grains exh1b1t
: o flat to m11d1y undulatory extinction.. : A
Gneissic Quartz -~ 1-2 Polycrystalline. clasts composed of f1ne-gra1ned
o ‘ - foliated quartz. ‘ ,
~ Chert - 2 Detrital grains.
.VOrthoclaSe,f‘ -~ 1-2 - Detrital; partial]y rep]aced by zeolite.
. Plagioclase. '3 Detrital; partially replaced by zeo]ite, has some
,'A EE o : ragged d1ssolut1on surfaces._»
© Rutile = tr  Detrital |
~Glauconite . 0.2 . Pellets of bright green c1ay
Biotite/ - - 0.5 ‘Detr1ta1 flakes; usually bent around other gra1ns,
. Muscothe L o usua]ly expanded by hydrat1on S
S IMlite . ,»; 0.5-1  Sparsely. disseminated in pores; sometimes as
R . alteration product of feldspar,. T
. Smectite 5 Alteration product of lithic fragments part1a71y

- 4chlorite. -~ - fi11s some pores; sometimes. rims detrital part1c1es,'
S L -very fine-grained; pale greenish to brownish in
plane Tight; up to first order yellow b1refr1ngence

: -Pyr%te'f R | '0.1‘J Most occurs in c]ay-a]tered lithic fragments.

" Zeolites ~  1-2  Alteration product of fe1dspar, a]so sometimes a
s pore filling. _
‘m‘-“Goethite- e 0.1 T1ny b]ebs. after magnet1te’
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MINERALS % . OCCURRENCE
Kaolinite 5-7°  Pore filler; grains up to 0.1 mm in size. "

{ Porosity 30 Rock has not been impregnated with colored epoxy; - -
LA o . ‘voids are uneven in size and distribution--this ,
eiEE s : _ suggests that some grains may have been dissolved,
N T ‘ : i.e., secondary porosity; the irregular voids could
Lj( S also be artifacts, products of p1uck1ng during
{
i
{
|
\

‘thin-section mak1ng.

DOY-35T

‘No d1fferences were observed between 35C and 35T

.
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 PETROGRAPHIC DESCRIPTION: DOH-41C

- ROCK TYPE:  Sandstone ST . o -

'?~ This rock is composed of angular to subrounded c]asts ranging between 0.1 and
- 0.9 mm in size.  The average grain size is about 0.5 mm. Sorting is good.
~ The rock is quite friable. Porosity is about 30-35%. Very few pores are filled,

those few that are filled contain zeolites and/or kaolinite. The quartz grains

- _have 0.001 to 0.01 mm wide overgrowth rims which are interrupted by dissolution

. pits. Clay platelets, 1 to 3 um in size, on the surfaces of the clasts are ar-

;. ranged in "card-house"-type structures up-to three layers thick. Zeolites form
- discontinuous rims up to 0.01 mm wide exterior to the quartz overgrowths. Zeo-

Tites also partially replace feldspars. Plagioclase clasts have suffered exten-
sive dissolution, up to 60%. Volcanic clasts have been largely replaced by

' f_ smect1te+ch1orite, iquartz and have been honeycombed by dissolution.

Bl [c‘.:‘;‘..",'?‘ o8 oy

- ____MINERALS % | | . OCCURRENCE
- Quartz . - 50-55" Angular to subrounded, exhibits flat to m11d1y
A o o undu1atory ext1nct1on.v~
| ‘Chert 1 Detrital.
¢ - Gneissic Quartz - 2 Po]ycrysta111ne clasts of fine-grained foliated
LJ“ L - quartz. ]
.~ Orthoclase - 1-2 Partially replaced by zeo]ites.
V‘Lj*‘ Plagioclase - 2-3 Partially replaced by zeolites; some grains have
,,,g B been honeycombed by d1sso1ut1on. :
"% Muscovite 0.5  Detrital flakes. |
E,LJ*E " Tourmaline o tr Detrital A
o7 Pyrite - tr Occurs in some clasts,
;,t}? - Carbonate “tr  Inpores. | | .
| .1 Smectite 1-2  Alteration product of volcanic fragments.
“'kif ; tchlorite - el o : f o
. ®7 ' xeolinite . 2-3  Fills pore. ; | :
T Zeolite ~ 1-2  Alteration product of feldspar, 11nes and f111s
| tJ{; - S R - pores. o ,
| Porosity ~ 30-35 Voids f111ed with blue epoxy..

r”“t . F*— :

DON-41T

'Sample.'41T is‘petrographically the same as 41C,

2



}PETROGRA?HIC DESCRIPTION:  DOM-42C

"tz_ ~ ROCK TYPE: Sandstone o T .
;A This sandstone 15 composed of subangular to subrounded clasts averag1ng 0.25 mm
: ff;ﬁ‘ in size. Sorting-isigood. Consol1dation/cementat1on is poor; the rock is quite
_,mje _ friable. In thin-section, the grains appear to have less than 30% of their sur- -
b face areas touching adjacent grains. Porosity is about 25%. The detrital quartz
(. grains have rims up to 0.03 mm wide composed of subhedral to euhedral quartz cry-
~'{j_ g stals which are opt1ca11y continuous with clastic quartz. Coatings of a brown
b~ clay occur on some grain surfaces bounding open pores. Kaolinite, up to 0.02 mm
TR ‘grain size, fills some of the smaller pores; if- kaol1n1te 15 present in a pore
~LﬁiL | it usually fills it up comp]ete1y |
L MINERALS 1% - OCCURRENCE
CQuartz . 60 Originally subangular to subrounded; now have
‘ AN ‘overgrowth rims of quartz and sometimes thin coat-

ings of a brown clay. Most grains exhibit moderate
undulatory extinction. Polycrysta111ne, foliated
quartz grains derived from- gne1ss1c rocks comprise
~-2% of these grains.

Chert ,'}5223 ' Detrital grains composed of very fine-grained,
B ' R L .anhedra] quartz. .

T

[ SEC

o

~ Orthoclase 3

Plagioclase ,?752§3‘; . Partia]ly replaced by zeo]ite

: Muscovite 0.5 'Detrita1 flakes.

; Tourmaline tr .

N Zircon . . 'f'ét%. f - | , = ) o

.. " Volcanic - fi ;-p?:S ‘1 'Largely clay-replacedf(ch1or1teismectite).

~- . Fragments iy '

g Carbonate jf;g*;tr SN T1ny blebs in pore spaces. P

= Zeelite i bi2 Partially replaces plagioc]ases rare]y in pore
: - spaces. .

_ v1111te - ~Coats a few grains.
. f"Kaol1n1te Occupies pores up 0. 02 mm gra1n s1ze

‘1”Poros1tyk-

C » g ~ DOW-£2T )
1»Samp1e 42T i ery'51m11ar to 42C. Porosity may have been reduced‘in, QgI;by
a small Fraction due tq ‘compaction. : o , : .

E et

(o
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PETROGRAPHIC DESCRIPTION: DQW-67C

ROCK TYPE: Lithic Sandstone

" The sand grains are usually between 0.10 and 0.15 mm in size although grains

up to 0.2 mm in size form about 10% of the rock. Sorting is fair. The parti-
cles are angular to subangular in shape. Porosity is unevenly distributed
throughout the rock; voids as.large as 0.3 mm are present but the usual pore

- size is about 0.03 mm. The large pores may be artifacts, i.e., areas of pluck- |

ing developed when the rock was sawn. More probably the voids are sites of dis-

-solved particles. Porosity appears to be-about 15%. Volcanic lithic fragments

which were probably glassy, originally formed about 10% of the rock; these frag-

. ments have been replaced by quartz, feldspar and clays. Clays in pore spaces
- and after 1ithic fragments comprise about 15% of the- rock

: Auth1gen1c rims, 0.003-0.005 mm w1de. ‘of subhedral to euhedral quartz crystals
~_occur on most quartz clasts. The quartz is optically continuous with the grain

quartz. Projecting into openpores are sprays ‘of clay/mica crysta]s 0.001-0.005

“mm in size, which are oriented perpendicularly:to detrital grain surfaces. Sub-.

hedral to euhedral, lathlike crystals of zeolite, 0.005-0.01 mm in size, occur
in some pores. Complete]y filled pores contain kaolinite or less commonly what
appears to ch]orite or smect1te. the two clay types are usually not together.

MINERALS - % e ~ OCCURRENCE
Quartz o 80 Angular to subangular detrital grains; exhib1ts
' T - flat to weakly undulatory extinction.
Chert .~ 2-3  Detrital clasts, 0.05-0.2 mm.
Orthoclase/ -~  3-5 ‘ ' R ’
; microcline . B .

 Plagioclase  5-7 Partia]]y replaced by ze0T4tes.

Glauconite 0.5 - Bright- green blebs composed of f1ne-gra1ned c]ays. o

\Lithic'fragmehts 10-15 Origina11y from volcanic rocks ‘which were partial-

"1y to completely glassy; now composed of feldspar, h
| tquartz+c1ays (ch10r1te/smect1te, till1te) :

~ Carbonate . 2. —‘C1asts usua11y, somet1mes cement.

‘/"M05coyite/v' 0.5 Detrital flakes o
. biotite. - 8 :
Zircon . 0.1-0.2 Detrital. |

Tourmaline =~ . "0;3hf5 Dark green, dark brown, detr1ta1

‘Rutile/ / o | O.S,s' Semi-transparent to opaque; white to redd1sh in

1eucoxene e reflected light; detrita1

vMagnet1te : - 0'1-0'2' Detrltal
 Pyrite 0.1  Locally cements sand grains.

- Kaolinite 7-10 Most occurs as filling of pore spaces, some may

; have rep1aced 11th1c fragments. ~
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U MINRALS % S _OCCURRENCE
R N

Zeol1te _ 0.5-1 In pore spaces and part1ally rep1aces some plagio-
S clase grains.

-

; L:i': = Porosity"A - 15V- ‘Voids fi]led with blue epoxy.

- No perceivable differences were observed between the two samples = 67C and 67T.

;7Li:vii, i i | | '   : v. us
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PETROGRAPHIC DESCRIPTION: DOW-68C

 ROCK TYPE: 511ty Sandstone R

' Angular to subangular, detrital particles 0.04 to 0.25 in size constitute most

of this rock; average gra1n size is about 0.1 mm. The particles are moderately

- well sorted. Porosity is about 15%.  Interstices are usually partially filled
. with claystzeolites. Completely filled pores are not common; they may be filled
by zeolites and/or clays or rarely carbonate. The quartz grains have rims of

optically continuous quartz, 0.003 to 0.02 mm wide; the rims are usually less

~~ than 0.01 mm in width. Rims of clay platelets are exterior to the quartz rim;

zeolite crysta]s may be intergrown with clays or exterior to them. Smectite
tkaolinite occur in the clay rims. Volcanic clasts (andesites) have been 30

~ to 100% replaced by smectitesichloritetzeolitestquartz. Latite particles have

been weak1y 1111te altered. Total clay content ‘of the rock is about 10%.

__ MINERALS % OCCURRENCE
| Quartz : 1'~;1f\‘ 50-55 - Angular to subangular. most grains exhibit flat.
h I RO BRI R extinction, the remainder exhibit m11d1y undu]atory'
TP B IR extinction. .
~Chert i53-%' , 3-5 - Composed of microcrystalline quartz.
B Gne1ssic Quartz" A ] Polycrystalline, foliated quartz grains,
- Orthoclase/. -5 o . , DT ,
chroc1ine SR ’ ~ ST
J-Plag1oc1ase '?A, 3 Partially replaced by zeolite.
i Muscov1te '4f _ 0.3 ' -
- Biotite . ,;_fi: 0.2
’Jf'Tourma11n 0.2
B 0.1 Fine-grained, br1ght green c]ay which occur in

; rounded aggregates. - :
8- 'Volcanic partic]es, both andes1te and latites.

- Zircon 0.5 _Detr1ta1
Pyrite Ctr - ; N _
Rutile/ © o 0.5-1 ,Detr1tal sem1-transparent to opaque in transm1tted
Leucoxe . light; white to reddish-in reflected 1ight.
IMTite 0.5 Alteration product of fe]dspar in 1at1te vo]canlc
e R particles. e
Carbonate 0.3 Fills pores.
Smectite 5. Alteration product of volcan1cs rims some quartz
. Zchloris e _part1c1es. - :
 Kaolinite =~ 5 . o
Zeolites 2 f‘Occupy pores ; rim particles; part1a11y replace
ST I TR ‘plag1oc1ase gra1ns. S :
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ROCK TYPE:

The sand grains average about 0.15 mm in size.
Porosity averages .about 20%. About two thirds of the.

'PETROGRAPHIC DESCRIPTION: DOW-71C

_Sandstohe

and fairly well sorted.

- euhedral quartz.

The part1c1es are subangular

quartz grains have narrow (0.01 mm) rims of optically continuous, subhedral to

Rinds less than 0.005 mm thick, comprised of subhedral to
euvhedral crystals of a mineral with Tow relief and low birefringence (zeolite?)

are present on the remainder of the quartz and feldspar sand grains.

A very

fine-gra1ned brownish c]ay sometimes occurs intermixed with or in place of the

zeolite rim.

MINERALS % _OCCURRENCE _
‘Quartz - 55 Angular to subangular grains ranging between 0.1
. and 0.2 mm in size. No polycrystalline grains are
included here. Extinction.is,f1at to mi]d]y un-
. duiatohy
Chert 5-7 Clasts composed of microcrysta111ne quartz
Orthoclase 7
‘»_PlagiocTase : 3-5 Part1a11y replaced by zeolites.
Volcanic Rock 3 Rhyolitic porphyr1es both crysta111ne and glassy,
Fragments - weakly to moderately clay altered.
-'Metamorph1c 0.5 ~ Clasts of quartz-sericite phy111te.
Fragments - o -
- Muscovite 1-2 Detrital flakes.
- Hornblende- 0.1 - Brown.
Zircon tr Detrital.
Glauconite <0.1 Bright green blebs of very fine-grained clay
~ Tourmaline <0.1 " Brown and brown-green; detr1ta1.
 Pyrite . tr One grain in thin-section.
Magnetite -<0.1 Opaque to transmitted 11ght black in ref1ected
, : 5 Tight.
Rutile 0.2 Clasts of rutile and 1eucoxene-rep1aced rutile.
ST : ' Opaque or semi-opaque to transmitted light; white, -
: : - yellowish white or pale red in reflected 1ight.
Zeolite(?) -0.5-1 Low-re11ef Tow birefr1ngence, subhedraT to euhedral
L ' T crysta]s form narrow rims (0.005 mm) around sand
' 'gra1ns, also partially: replaces some p]agioclase
| 7 ~grains. ,
Brown clay tr . 'Very f1ne-gra1ned occurs in r1ms around sand
R ‘ grains. .
Carbonate 0.5-1  Fills a few pores; a]so occurs 1n ‘tiny blebs in

~ zeolite rinds.
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. MINERALS

OCCURRENCE

Kaolinite

~Chlorite
Iite

~ Porosity

Fills some pores; pores occupied by kaolinite are
usually completely filled.

Wisps in pores, associated with kaolinite.

Pfojects into pore spaces, usually from a partially
clay-altered particle. ,

Voids filled with blue epoxy; usually lined with
quartz, zeolite, traces of clay and blebs of
carbonate. . : o

-

DOW71T

Three 71T samples were examined in thin-section. No changes were observed be-

tween the C and T samples.

No fractures were observed in the T samples; no

differences were observed in grain coatings or pore fillings.

s



PETROGRAPBIC DESCRIPTION: DOW-75C

1

~ ROCK TYPE: Sandstone : . ' o -
‘This rock is composed of angular to subrounded particles 0.05 to 0.4 mm in
. 'size; the average particle size is about 0.15 mm. Sorting is moderate. Poro-
- 'sity is 15-20%. Pores are partially to completely filled with kaolinite
- +zeolites; complete filling is uncommon. Overgrowth rims, 0.003-0.020 rmm
wide, of quartz are present on most quartz particles.  Clay platelets are
- attached to surfaces of detrital particles exterior to quartz overgrowth rims.
-~ Zeolites are sometimes present in pores and as rims on particles. Volcanic

- clasts, now composed of smectitestquartzizeolites, form 3-5% of the rock.
~ Total clay content of this sandstone is about 10%. ' -

| S

—

L __MINERALS % __ OCCURRENCE
© Quartz - ~ 55-60 . Angular to subrounded; 0.05-0.4 mm in size, averag-

ing 0.15 mm; most grains exhibit flat extinction,
the remainder moderate undulatory extinction.

 Chert | 3 Detrital

o

et et el et

' Orthoclase/ 5
4f. microcline | ’
W7 Plagioclase 3 Partially replaced by zeolites.
7 Biotite 0.1 Detrital flakes. .
Z”Ljﬂi © Muscovite 0.2 Detrital flakes. o | :
¢ Goethite/  tr  Blebs of earthy limonite in clay-altered volcanic -
- Hematite. - clasts; after magnetite. T :
* . Tourmaline 0.2 Detrital

" Glauconite 0.1  Pellets composed of very fine-grained, bright
k.[;xlv AIRS _ 7 green clay. - : R |
ﬁ"{gé . . Pyrite - 0.2  Blebs occur in clay-altered volcanic particles.
i'ng"~'g.} Rutile/ 0.5 SR
£ o leucoxene' | :
lljé;"jff Carbonate 0.2 In pores. e
e ITte : S " Platelets on surfaces of particles; alteration

g s .. product of acidic volcanic particles. N

[ Smectite 3.5 Sometimes rims-particles; alteration product of -

. tchlorite - volcanic clasts. : ' :
;,ki?f . Kaolinite 5 Partially to completely fills pores. |
1 ffﬁ*lfff Zeolite - 0.5-1 ~ Partially fi11s pores; partially replaces plagioclase
e -~ particles. R s
1 tlf;, - Porosity ~ 15-20 Voids filled with blue epoxy.
Ve e ' ot L ,

75T s Pétrographically'UhdistinguishabTe from 75C.

e
_— i‘f_“_‘ : i : ‘ oo . B : :
L ¥ B
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ROCK TYPE: Sandstone -

PETROGRAPHIC DESCRIPTION: DJW-76C

~ This rock is composed of'angu1ar.to'subrounded partitlés 0.05 to 0.3 mm iﬂ

size; the average particle size is about 0.15 mm. Sorting is moderate to

poor. Porosity is 15-20%.
kaolinitetzeolites; complete fi111ng is uncommon.

Pores are partially to completely filled with
Overgrowth rims, 0.003-

0.020 mm wide, of quartz are present on most quartz particles. Clay platelets

~ are attached to surfaces of detrital particles exterior to quartz overgrowth

rims. Zeolites are sometimes present in pores and as rims on particles. Vol-
canic clasts, now composed of smectitestquartzizeolites, form 3-5% of the
rock. - Total clay content of this sandstone is about 10%. o

MINERALS ' % ~ OCCURRENCE
Quartz ' . 55-60 Angular to subrounded 0.05-0.4 mm in size, averag-
‘ Ve ing 0.15 mm; most grains exhibit flat extinction, -
_ ' the remalnder moderate undulatory extinction.
Chert o 3 Detrital
Orthoclase/ 5 '
" microcline -
Plagioclase -~ =~ 3 .Partially rep]aced by zeo]ites
~Biotite 0.1 Detrital flakes
“Muscovite 0.2 Detrital flakes
Goethite/ ~  tr Blebs of earthy limonite in c]ay-a]tered vo]can1c
Hematite - v -clasts; after magnetite.
Tourmaline 0.2 Detrital o ,
Glauconite 0.1 Pellets composed of very f1ne-gra1ned br1ght
SR - green clay. :
Pyrite,A . 0.2 ' B]ebs occur 1n c]ay-a]tered velcanic. part1c1es
Rutile/ 0.5
- leucoxene
‘ Carbonate 0.4 In pores
Il1lite o 1 Platelets on surfaces of particles; a]terat1on
' 7 . . product of acidic volcanic particles.
Smectite ~~ ~ ~ 3-5 “Sometimes rims particles; aTteration product of
chlorite . S - volcanic clasts.
‘Kaolinite . - Partia]Iy to comp1ete1y f111s pores : o
Zeolite 0.5-1 Partially fills pores part1a11y rep1aces plagio-
el RN clase particles..
Porosity ~  15-20 Voids filled with b1ue epoxy.
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- PETROGRAPHIC DESCRIPTION:  DOW-78C

" ROCK TYPE: Sandstone

"Angular detrltal-clasts 0.03-0.4 mm in size, form this sandstone. Scrting is

poor, Porosity is 15%. Pores are partially to completely filled with kaolin-
itetzeolites. Overgrowth rims, 0.003-0.020 mm wide, of quartz are present on

- most quartz particles. Clay platelets are attached to surfaces of detrital
'particles exterior to quartz overgrowth rims. Zeolites are sometimes present

in pores and as rims on particles. Volcanic clasts, now composed of smectitest
quartzizeolites, form 3-5% of the rock. Traces of carbonate somet1mes seen in

- pores. Total clay content of this sandstone 1s about 10%.

MINERALS % . OCCURRENCE

Quartz- -~ 55=60 © Angular to subrounded; 0.05-0.4 mm'in’size, averag-
' - ' ing 0.15 mm; most grains exhibit flat extinction,
the remajnder moderate undulatory extinction.

v'Chert : 2 Detrital

~ Orthoclase/ - 6
~microcline , : |
- Plagioclase 4 Partially replaced by zeolites
 Muscovite, = 1  Detrital flakes '
Goethite/ o otr Blebs of earthy limonite in clay-altered volcan1c
g Hematite *clasts; after magnetite.
~ Tourmaline 0.2 Detrital .
Glauconite 0.1 Pellets composed of very fine- grained bright
: , - green clay.
Pyrite - 0.2 - Blebs occur in c]ay-a]tered vo1can1c particles.
‘Rutile/ -~ 0.5 = Detrital o “
o Ieucoxenek_ . -
~Carbonate -~ 1 ~ In pores
INite -~ 1 . Platelets on surfaces of particles a1terat1on
_ PR - product of acidic volcanic particles.
. Smect1te - 3-8 - Sometimes rims part1c1es a1terat1on product of
‘ tch]orite o . volcanic clasts.
‘Kaolinite SERERY EETR Partvally to compietely fills pores SR
. Zeolite - tr  Partially fills pores; part1a11y rep1aces plagio- e
RS R e clase particles.:
~ Porosity - 15 . Voids: fi]]ed with b1ue epoxy.
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PETROGRAPHIC DESCRIPTION: DOW-80C

ROCK TYPE: Sandstone o o s

Angular to subrounded detrital clasts, 0.05-0.5 mm in size, form this sandstone.
-Sorting is poor. Porosity is about 15%. The clast surfaces have a thin-rind,
0.003-0.01 mm, of subhedral to euhedral crystals of quartz, itclays, ttraces of
zeolites. - The rim clay particles, i1lite usually, are oriented perpendicularly
to clast surfaces. Kaolinite occurs as a pore filling in portions of the rock.
Traces of carbonate are sometimes present in pores; rarely carbonate completely
fills a pore. Lithic clasts of volcanic rock form 5% of the rock; most of .
- these clasts are now composed largely of clay, fgranular quartzitraces of iron
oxides. Total clay content of this rock is about 10%.

MINERALS % o  OCCURRENCE

 Quartz 60-65 - Angular to subrounded; 0.05-0.5 mm; most exhibit

. : - : -weakly to mildly undu]atory extinction--the remain-
der have flat extinction. Overgrowth rims of quartz
are less than 0.01 mm in thickness.

Chert . 2 Detrital clasts; composed of microcrystalline quartz
: ) _ ' or rarely of fibrous chalcedony.
Orthoclase/ . 2 Detr1ta1 '
microcline
Plagioclase 3 Detrital; part1a11y replaced by zeol1tes. _ :
Lithic Fragments -5 Derived from volcanic glasses, andesites, rhyolites; -
-~ of Volcanics - - moderately to strongly replaced by clays (chlorites
: : _ and smectites).
Glauconite - 0.1 Bright green; clasts composed of very fine-grained,
, ‘ | ‘ | bright green clay.
Tourmaline 0.1 Detrital
Zircon - | . 0.1 Detrital ~
" Rutile L ' 0.3 Opaque to sem1 transparent 1n transm1tted 11ght, :
o . white to pale red in ref]ected 1ight
Muscovite 0.3  Detrital flakes.
 Biotite 0.1 Detrital
- Pyrite = <0.1 Detr1ta]
. Magnetite 0.2 Detrital
- Kaolinite 7 Fills some pore spaces; up to 0. 05 mm grain size.
Ilite -~ Ctr Clay-s1zed.p1ate1ets or1ented perpend1cu1ar1y to
‘ . ' ~clast surfaces.
Carbonate‘ 0.5 Occurs in pores usual]y in trace amounts, rare1y,
o - completely fills a pore ‘
- Zeolite e Ctr Part1a11y replaces some plag1oc1ase c1asts.

- Porosity 15 Voids filled with blue epoxy.
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PETROGRAPHIC DESCRIPTION: DOH-80T

Examination 80T indicates that it is very similar to 80C.
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PETROGRAPHIC DESCRIPTION: DOW-87

ROCK TYPE Sandstone

‘gSUMMARY Very angular to subangular, quartz sand gra1ns 0.1 to 0.4 mm in
size, comprise the bulk of this rock. Thin, 0.005 mm, overgrowth rims of
zeolite or feldspar (lower refractive indices than quartz) occur on most of

~ the quartz grains. Fine-grained: kaolinite and traces of montmorillonite f111
- or part1a11y fill 1nterst1t1a1 spaces.‘ Porosity is abcut 25%.
No ve1ns or fractures occur 1n th1s samp]e |
L MINERALS B _ OCCURRENCE
. Quartz : 60-65 * -Sand grains, 0.1-0.4 mm; angular; most grains
, o L - exhibit weak‘to moderate undulatory extinction.
'Chert : o 1 Angular sand gra1ns composed of m1crocrysta1-
N R I : ~ line quartz.- \
 Plagioclase: -2 Sand grains.
Orthoclase/ ~ 2-3  Sand grains.
microcline = = . . . ,

Lithic clasts of 1-2  Sand grains; some composed of glass partially
partially to ' replaced by clays; other devitrified to .

~ completely dev1tr1f1ed - quartz and Kspar with spherulitic texture.

_ vo]can1c glass : : L 7 - '
Tourmaline ~tr Detrital.

" Hornblende = tr  Detrital.
~ Garnet - . tr ,Detr1ta1 : :
| "Muscovite/' : : ~1-2  Detrital flakes; b1ot1tes are bleached and -
~ biotite , ~ have exsolved thewr T1-ox1des.
' Rut11e/1eucoxene :Vp» : 770.5 '_Detrxta1. ' '
‘ Zircon _-’7“ tr Detrital.. ,
L Montmor111onite o - 0.5 Part1a1]y f111s 1nterst1t1a1 pore spaces.
- Kaolinite ‘ - 5=7  Very fine-grained material part1a11y f1111ng
P IR I I o interstitial spaces.
- Zeolite/feldspar =~ = . 0.5 Forms thin r1nds on quartz clasts.
. .. Carbonate - - - . 0.5 Occurs in 1nterst1t1a1 spaces. /
Pprosity~ L 20-25 -Interst1t1a1 spaces f111ed w1th blue epoxy
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PETROGRAPHIC DESCRIPTION DOL- 129

~ ROCK TYPE: Shale

This rock is composed of angu1ar.sf1t grains 0.01 to 0.1 mm in size; the aver-
age detrital grains are about 0.025 mm. Silt grains occur within extensive

";clay' matrix. Porosity estimates are difficult because of almost complete

filling of pore space by clays, such that porosity would be found between clay

- grains.  Cement appears to be carbonate, yet too fine grained to identify
© . optically. - Kaolinite and i1lite appear to be the most dominant ‘clay types and,
: completely f111 most of the matrix. : .

~ MINERALS % ) _ OCCURRENCE

- Quartz '1A‘20-25 "~ Angular; 0.01-0.1 mm in size averag1ng 0. 025 mm.

Chert 3 Detrital
Orthoclase/ 5

_'A'microcline 3 ,
. Plagioclase . 3 . Partially replaced by zeolites

Detrital flakes

Pellets composed of very f1ne-gra1ned br1ght
green clay. .

Muscovite

Ll

" Carbonate =~ 5  In pores

CIite 20 Do
,"Kaolinito  S R v
 Zeolite - 0.5-1 B Partia]]y fi11s pores; part1a]1y rep1aces plag1o-

. o o clase particles.
Porosity = 5-10
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~ INTRODUCTION -

" Important in the design and testing of deep geothermal wells is an under-

"standinggof reservoir rock behavior during well production. Laboratory tests

~ are a useful means_by which the actual in-situ behavior may be inferred. This

report describes a laboratony iest program conducted by TERRA TEK'RESEARCH to

;'5f,determine ‘the in-situ response of reservoir material from the SWEEZY NO. 1
~ TEST WELL during we11 production. Specif1ca11y, this test program was de~ -

r51gned to:

o Determine the change in porosity, permeabiiity, and formation com~
‘  pressibility of samples during reservoir-drawdown at 51mu1ated
AVIn'Sltu conditions

- ®  Provide a better understanding of the time- dependent change in the
. formation compressibility during well production. ‘

_",5 Determine permeabi]ity, por051ty and compre551b11ity of barrier rock

at simulated in=situ conditions

& Provide necessary parameters for computer modeled 1ong-term produc-.'
a tion predictions =
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" PROCEDURES

Details of the specifichtesting.procedures'are contained and presented by
test type in the Appendix.  Deviations from these standard procedures and
detaiis specific to}these tests are discussed in this:section.f |

.,'A total of seven mechanical tests and five high resolution permeability |

‘tests -were performed on samples from the SWEEZY NO. 1 well. The test samples
 and procedures were specified by Mr. Jack Hami1ton, DOW CHEMICAL during a

v151t to TERRA TEK RESEARCH in March 1983

Core Characterization

‘Core received from DOW CHEMICAL was characterized by determimng the 3

- fol]ow1ng phy51cai properties

"Bulk Density .
Dry Bulk Density
Grain Density
- Total Porosity B
_ Effective Porosity '
~ Bench Air Permeability -

A]i'mesurements were made'according.tc API standards.'

Uniaxiai Strain Test w1th Pore Pressure Drawdown

Three uniaxial strain tests with pore pressure drawdown and subsequent i

"}pore pressure 1ncrease were specified for sampies #1 5 and 3 These sampies, ,
- as were a]] of the mechanicai test- samples, were 1 inch in diameter and 2
'inches in length cored parai]ei to the who]e core axis. . After machining, a]if

: samp]es were saturated us1ng a simulated formation brine. The'chemical'compo-

sition of this brine 1s_presented‘in the Appendix Th1$ brine differs from

"thefactuaI;SWEEZY well brine in that-it was approximately 3.2% higher~1m

ch]oride and;contained’no‘bicarbcnate jons. This change was necessary because -
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of the formation of an,insolub]e‘bicarbonate-magnesium precipitate at a neu-

“tral pH.

After initial preparation and instai]ation of the 1nstrumented sample in

the test ceil, nominal 100 psi confining stress and 50 psi pore pressure were

~applied The sampies ‘were then heated to the 226°F in-situ temperature When

temperature equﬂibration had been attained, the -confining and pore fluid

pressures were 1ncreased to 11,525 psi and 11,475 psi respectiveiy. During

"Athis portion of . the 1oad path the differential between the confining and pore

pressures was approximateiy 100 psi. The pore fluid pressure was then main-
tained at this level and the confining stress increased to 13, 500 psi (1'
psi/ft) The first permeability measurement was made at this point ‘The pore

- pressure drawdown sequence was then initiated to the abandonment pressure of

6050 psi. After reaching the abandonment pressure the pore f]uid pressure was

subsequently increased slowly to the original "level. Permeability-measure-

‘ments were made at four equally spaced intervals during the pressure drawdown

and subsequent increase The target pore pressures at which permeability was

measured were 11, 475 psi 5666 psi 7858 psi. and 6050 p51 The'testind se-

| quence was. terminated after the initial pore f1u1d pressure had been re-

estabiished.

‘Short-Term Hydrostatic Compression

| Two short-term hydrostatic compression.tests were performed on sampies #2

L and #3 to determine the bulk sample response to an increasing hydrostatic" '

pressure ~ The samples were instrumented and instaiied in the test celi and :

= nominal confining and pore fluid pressures of 200 psi and 100 p51, respective-'

‘ 1y, were applied. Hydrostatic 1oading commenced when the sample had reached

temperature equilibrium. The confining pressure was increased in approx1mate-

1y five minutes time to 1870 psi. At this point the loading rate was de-
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~ creased such that the maximum confining‘stressvof 3600 psi was reached in

}epprdximate1y one hour. Unloading proceeded in the same manner with 1870 psi

be1ng reached in one hour and subsequent un]oading to 200 ps1 in five minutes

Long-Term Hydrostat1c Compress1on

‘Two long-term hydrostatic compression/creep tests were performed to

determine time dependence of ‘the formatlon compressibi11ty Samp1es from

cores #2 and #3 were used for these tests.’ These tests were performed in a

sma11, heated h&drostatic test cell. The prepared and'instrumented samples

" were placed in this test cell and brought to temprature equilibrium with

~ nominal pore andTCpnfining stress. The confining stress was increased to

aPProximat81Y_1900'psi in's-lp minutes time. Thisfstress was then maintainedv.
constant for approximately 24 hodrs.:'During this time, the sample deformation

was recqrded by computer at 45 minute intervals; At‘the end of the 24 hour

‘creep'phase, thevconfining stress was,increased appreximately’430 psi. The

. confining stress was increased five times over five days to the maximum stress

of*3600‘psi;vthe-same confining stress  as that reached in the short term_

tests. After the creep'peridd at the maximumvstress level the sample was:

unloaded in.approximately 10vmind£es_time.

High Reso]ution Permeabi1ity Tests

Five barrier sha]e samples were recelved from now CHEMICAL for permeab11-

‘ - ity determ1nat1ons, These samp]es were saturated in the synthet1c format1on

| brine, pr1or to test1ng Permeabiiities were measured using'a transient pu1se

techn1que at room temperature with a confin1ng stress of 13 775 ps1 and a pore

© fluid pressure of 12,325 psi. These measurementsvwere made on‘samples that

L ,\wereliaken parallel to the whole core axis.
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Core Characterization '

‘ The physical properties of the core from SNEEZY NO. 1 WELL are given in
Tab1e 1.

o o Table 1 |
 Physical Properties of Core from SWEEZY NO. 1 WELL.

Effective

RESULTS AND DISCUSSION

0113-134 were shale core that underwent permeab111ty testing only.
: Samples '1=5 underwent uniaxia] drawdown tests- and short-term and long-term

' ;hydrostatic‘compress1on tests as described 1n.the following sections.

R Natural Dry Total | Perme- | Grain |
‘Sample | Depth |Density | Density | Porosity |Porosity ability | Density |
_I.D. | (ft) | (gm/cc) | (gm/ce) | (%) (9 | (md). | (gm/cc)

D113 | 13,431 | 2.16 | 2.06 | 24.4 25.0 2.72

D123 | 13,439 | 2.31 | 2.09 | 23.5 23.8 - 2.73

D125 | 13,444 | 2.33 | 2.09 | 23.5 25.7 2.73

p132 | 13,449 | 2.28 | 2.03 | 25.4 | 255 2.72 |

D134 |13,451| 2.25 | 2.02 | 254 | 260 | | 270

1 |13,385| 2.14 | 197 | 26.1 | 261 | 1972 2.66
2 |13,354| 2.16 | 1.89 | 28.9 | 30.1 | 5524 | 2.66
3 |13,378| 2.02 | 1.84 | 30.8 30.9 | 1106 2.66
4 |13,38 | 2.0 | 1.79 | 32.8 | 32.7 | 1768 | 2.66
5 |13,3%6 | 2.04 | 1.86 | 30.2 30.3 415 2.67

5
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| Un1ax1al Strain with Pore Pressure Drawdown

The results of ‘the uniaxial strain tests with pore pressure drawdown are

, shown in Figures la-3f. These plots show:

a) Pore and mean effective stress versus volume strain
b) Confining, pore and total axial stress versus time .
c) Pore volume strain versus pore pressure ’
d) Formation compressibility versus pore pressure

- e)  Porosity versus pore pressure
f)  Permeability versus pore pressure

*'Computer printouts of these and other data acqu1red during the test are pre-

| sented in the Appendix

‘Three genera1 regions - are distinguishab]e in the stress-strain plots.

::‘The first region shows the path followed to the 1n-situ stress conditions

"where the first permeabiiity measurement was made - The second region 1n ‘these

plots shmu‘the sreduction'in pore pressure to 6050 psi. Four permeability

},measurements are taken during this drawdown phase, are marked K1-K4 on the>
p]ots. Region 3 is characterized by the increase in pore pressure back to the‘
'originai reservoir pressure. Three permeabi11ty measurements were made in

this region,'points KS-K7.

” There.is 1itt1e voiume strain during’ioading to the in-situ conditions

i where the effective stress is relative]y Iow  The voiume strain then 1n-’
‘creases as the pore pressure is iowered and the effective stress increases.
‘; ;In sampies #3 and #5 a definite y1e1d point was reached at approximateiy 4000
“7:1p51 mean effective stress Here the samp]e underwent iarge deformations at a
f: re]ativeiy constant stress.' There was a significant ‘reduction .in the perme-
. abiiity’subsequent to this yie]ding;* Sample #3 underwent aniinadvertent andv
sudden iosstof pore pressure-to'approXimateiy 5000 psi. The mean effective
. stress ‘increased past the point where yieiding would have been expected. The .

B vproper pore’ pressure was reestablished and the test continued -to completion
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The probable yie‘ld‘ region is evident as the plateau immediately preceding

point K1 on the graph. Figures 3a-e show the actual responée of the sample to

" this event. Figures 3aa-3ee are the same p]ots where the pressure excursion

is not shown and are included for purposes of clarity.
Figures (c) afe p1ots~of the pore volume strain as a function of pore'

pressure. The slope of this curve at any point is the formation CompressibiI-

ity. The pore volume strain is calculated from the'expreséion;

%%E = !‘- [%’- - Bg (PC i ¢PP)]

o % o

where: 0p = initial porosity

AVb/Vbo = bulk volume strain
grain compressibility (assumed 1.8x10-7 psi-1)
P. = confining pressure

Pp,= pcre pressure

™
"
n

“Figures (d) show the vamation in the formation compr-essvmhty as a

function of pore fluid pressure. The values of the formation compress1b111ty

‘were obta1ned by taking slopes of the pore volume stra1n pore pressure curves.

In all cases, the compress:b11ity is shown to increase s1gnificant1y as the

pore pressure decreases. This phenomenon is particularly noticeable in sam-

ples #1 and #5 where the samples yielded.“The compressibility then decreased

as the pofe'f]uid pressure was‘re-establishéd The extreme increaSes in the

compress1b11ity shown in these graphs would likely not be as large in ‘the

-:f1e1d where the compress1bi1ity is- taken as an average over the formatwon. 

Local]y yielded regions could, however, cause a not1ceab1e.increase in the

}compress1b11ity

Figures (e) show the poros1ty as -a function of pore pressure These

figuresrshow.that there is only. a s]1ght_change in porosity at lTow effective N

'stréss.v A significant porosity'chénge}can be‘observed_on porevfjuid pressure

29
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‘drawdown. - In all three tests the linear portions of these curves are nearly

para11e1
The permeab111ty as a function of pore pressure is shown in figures (f)

These plots show noticeable reductions in all samples during the pore pressure\

- drawdown, particularly when the sample yielded.” The permeability did not show

corresponding recovery when the pore pressure was established to the initfa1
reservoir pressure. ‘Bars are included on these plots to-show our estjhated

range of error for each var1ab1e. In the case of the pore pressure, the po1nts

represent the target pressures and the bars show the range of pressures over

" which the permeab111ty measurements were actua]ly made.
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Short-Term Hydrostatic Compression Test

s B

The results off the short-term hydrostatic compression tests are shown in -
Figures 4-6b. Figures (a) are pl'ot's of the axial, radial and voiume strains

as & function of confining pressure and figures (b) show the pore volume

“strafn as a function of the confining pressure. In the case of sam’p]e‘ #3, two

"‘,.tests were per‘fm‘med on -different‘ samples. In both teéts, the axial strains

are shown to be significantly larger than the radial strains. The change in |

‘slope in these tests at approximately 2000 psi corresponds to the cﬁange in

the loading rate that occurred at 1870 psi. Sample #2 was a very friable
sandstone. - Its behavior is similar to sample #3 except that this test showed

the sample to undergo similar compaction in all directibns". One test was

performed on this sémp]e number,



Figure 4a.

RESSION

TATIC COMPRE o
40.00 CONF INING PRESSUR _
o R o |
. AXIAL AYN
C -, éﬂ.ﬂﬂ » |
wn
o
, l{g 25.‘m> - |
=
=N
w U‘)N
B8 enoef )
R ¢ S
L §
‘ E 15.00 |- -
= ,
n
Z o
= 3 19.00 |- o
Q ‘ |
B s.eal |
2.80 ’ 1 1 I \ v '
- p.88 | : . 2 ‘ 0,48 2. 60 B.QQ 1.00

VOLUMETRIC STRAIN, X




Figure 4b

HYDRUSTATIC

HO

| 40.00

. co
36'@ PSI CUNFIN

1 SN | T
_ SAMPLE #2 SHORT TERM
35.00 |- | | -
H' 33. Eﬂ = ks
N
n_ .
W es.oef :
& =or
w &0 ~
w
Ly o ,
0: g ZU.BQ -
%gv, S
-t 15.008 | .
= ee
(]
T8 |
Z | '
0 18.08 |- -
0 .
5.08 |- i
) . ﬂﬂ 1 1 ] ‘ [ .. » ‘l : 1 ]
[N .58 1.00 1.50 2.08 2.50 .00 9.50 4.008

PORE VOLUME STRAIN, %




Ef' E*' !T” E”“ ETW

Ef:f Eff" !S"“ EEZZ IT"

Figure 5a

3 HYDROSTATIC CUMPRESSIUN -
3600 PST_ CONF INING, PRESSURE

50,00 — Y

© GAMPLE #3A SHORT TERM
40.00 |- ~ RADIAL > | 7
- Ri R2 AXIAL o | AV
0.
¢
3 30, 08 |- .
0 _
w gj | N
4>.0ﬁ_NE§
nv
O .
Z  20.08 | "
- : .
z
S
b
Z
()
o WELLs  PARCPERDUE |
10.04 |- CORE ORIENTATION) PARALLEL
PORE FLUID: SYNTHETIC BRINE
PORE PRESSURE: 108 PSI
TEMPETUREs 226 F
, DEPTHs 13378 FT.
o.00 ! 1 L . -1 : - : t
0.0 8.20

. 40 2.60 ’ 0. 80

VOLUMETRIC STRAIN, %

1.00




P e ————

113

CONFINING PRESSURE,PSI =

36

»ﬁ:;imiﬁ,ffjfffé e} f”“ ...... el R el il e R el i =

DR
P

HY
0o

Figure 5 b

)STATIC COMPRESSION

. 4p.98 : T

95. Bﬂ ol

EX 1S

“8 20.00

Kol

15. 080
menf

S. 00 -

2.0 % : t

~ SAMPLE #3A SHORT TERM

0
SI_CONF1I N ING PRESSURE

) [ ' 1 1

.88 = B.50

1. 508 2.00 250 3.e0

PORE VOLUME STRAIN, ¥

3.50

4.08




| bl anl

9€

CONFINING PRESSURE, PST

.00

Figure 6a.

HYD OSTATIC COMPR SIUN

10.80

N GoRN collf el

S PRES -
3600 PST CONF|NING, BRESSURE,

- SAMPLE #SB SHORT TERM

0.28 B.48 . 0.60 2.6

VOLUMETRIC STRAIN, %

1.88 |




czlr%i

f”ffﬁirﬁ.?%if*“tﬁ tm = E: = Cf il r“ar" § b f"V ,,,,,
| | | Figure 6b. r’ | '  o
| B HYDROSTATIC CDMPRESSIUN'
iR 36@@ PSI _CONFINING PRESSURE N
— SAMPLE #38 SHORT TERM | | |
85.e8 |- - -
| .H‘. 90.00 |- -
o
o
B s} 4
2
)
Lo
S Y8 op.00 | -
0." L
O
Zz
’ "z" 15.80 - =1
=
Z
0 eesf -
S.Bﬁ - 1
0.8 —! ‘, ! L —t— ! : 1
0.00 8.58 1.00 1,50 2. 00 2.50 '~ 3.08 3.»5;! 4.08
o * PORE VOLUME STRAIN, %
b s B e 1 '




[}

l
i

4
.

o

e

:}

-

e

t

e

o

R et Nt l ol

1

| peruentaiomny
=

~ Long-Term Hydrostatic Compression

Sampies furrthe long-term hydrostatic compression tests were taken from

| the same core that were used to prepare samples for the short-term hydrostatic -

compression tests. These tests were designed to he1p determine the role of

creep in the change of compressibility. The results of the 1ong-term hydro-

staticvcompression tests are shown in Figures 7a-8b which show (a) the bulk

'volume Strain as a function of confining pressure, and (b) the pore volume

strain as a function of confining stress

The radial strain transducers drifted at an unacceptab]e amount during -

the creep tests' The possibility of this occurring during the ‘test had been

anticipated based on prior experience with strain gage transducers. Because

of this axia] strain was measured using linear variable differentia] trans-

~formers (LVDT) ' LVDTs are known for long-term stability and are frequently

utilized in creep experiments. Due to time and economic. constraints, radial

- LVDT transducers cou]d not be deveioped for this project.

It was felt that the most accurate representation of the actuai behavior
of the samp]e wauld be determined by ca]cu]ating the bu]k volume change based
on the axia1 strain measurement. The rad1a1 deformation was estimated by

scaling the ax1a1 strain data. The amount of scaiing was determined from the

’short-term hydrcstatic strain data, which showed the radiai strains to be

quaiitativeiy 51mi1ar in samp]es #2 and #3 but approx'mateiy 6% and 57% small-

,fer, respectively, in magnitude than the axial strains Therefore, ‘bulk volume

o strain was ca]culated as follows for the 1ong-term hydrostatic compression

tests: ;
‘ff b _ %t 2(1() £
| W, T3
- where: £y # axiaivstrain
K = scaling constant

?:E’ i't;f S ; 8
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Figures 7 and 8 show that there is a creep response of the samples to the

\ applied stress. A direct comparison between,the short- and long-term response

of core material #2 is shown in Figure 9. As can be observed, the magnitude
of the pore volume strain is larger when the samplé is stressed over an ex-
tended period. However;_the majority of the difference in strain resﬁbnse‘

occurs'be]m{ 2000 psi confining stress.‘ In fact, above 2000 psi the compres-

'Sibi1ities of the two samples are very similar. No sample yielding was ob-

served in any of the hydrostatic cdmpression tests.
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High Resolution Permeability Tests

The results of the‘permeabi1ity tests on the barrier material are shown

in Table 2. These result$ show, as expected, that this barrier material was

‘relatively impermeable to the synthetic formation brine.' One sémp]e; 05113,

. :
{ e 3
: |t

disintegrated during saturation; and as such no data is aVai]able for this

n

[
1 Fintcrior s
‘.t .

sample. These data are cons1stent with other values from ‘work performed on

‘similar materia]s*

e v

i
{

Table 2

-
A

Permeability of Barrier Shales to Synthetic Formation Brine

R , —Y Sample | Sampie ,
, Sample | ; Length Diameter | Permeability
4l 1.D. _Depth (ft) (in) (in) . { (10- darcy)
E D-113% | 13430.8-13431.4 | N/A N/A g N/A
T D-123 | 13439.7-13440.4 | 1.170 1.735 0.0410,02
| 0-125 | 13441.9-13442.4 | 0.750 1.732 0.05+0.02
D-132 | 13448.0-13449.6 | 0.825 1.735 0.2910.02
D-134 | 13450.8-13451.4 | 0.487 1.745 0.03%0.02

. *Sample disintegrated during saturation.

iiiﬁviliif‘@v;wg ¥ ot on

I

*Wolf, R.G., "Pdrosity,‘Permeab111ty,HDlstr1bution'Coeff1c1ents and Dispers-
1v1ty," Ph sical Properties of Rocks and Minerals, (Touloukian, Y.S., Judd,
W.R., and ay, R.F., ed1tors) McGraw-Hi11, New York, 1981.
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UNIAXIAL COMPRESSION TEST WITH PORE PRESSURE
DRAWDOWN SIMULATING RESERVOIR PRODUCTION
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Objective
" Reduction of the permeability of a reservoir rock due to well production

is a significant parameter which must be considered when designing and produc-

'v_ing a well. This test is designed to simulate actual in-situ conditions and

rock behavior during reservoir drawdown.

Test Description

A uniaxial compression test involves the application of stresses to a

right circular cylinden of core materiai. In-situ conditions are reached by

'.appliCation of hydrostatic and deviatoric stresses such that there is no

radial deflection of the sample surface throughout the course of the test.
Pore fluid pressure is also contfolled with the deViatoric.and hydrostatic
stresses After the ‘desired stress in-situ state has been atta1ned the pore
f1uid pressure is decreased simulating production while mainta1ning the radial
sample boundary and the total axial stress. : |

AN préssures, strains and temperature are recorded during the test.

‘These individual data, and algebraic combinations may be plotted to Show the

simulated in-situ behavior.

Test Procedure:

Core plugs are cut to length and the ends ground flat and parallel to

‘within 0.001 in/in. ~To prevent the intrusion of the confgning medium into the

sample pore spaces, each sample is placed between hardened steel end caps and

surrounded with either a Teflon or polyurethane jacket depending on the tem-

_'perature requifements. The steel endcapsvprovide a relatively non-compliant

surface on which the deviatoric stréss is applied and a surface to which the
jacketing material 1is secured. Canti]éver beam type strain transducers are

positiched on the sample to measure strains in three orthogonal directions.
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The jacketed and instrumented samb]e is placed in a heated servo-controlled

test cell and nominal confining and pore pressures are applied. After reach-

- ing temperature equilibrium, the loading sequence begins.

A ramped deviatoric stress.is applied at a conétant rate while the con-

fining stress is adjusted such that there is no radial movement at the sample

boundary. The pore fluid pressure is increased to the in-situ level propor-
tionately with the confining stress. If the particular rock properties will

not allow the in-situ conditions to be reached while following a uniaxial

strain path, a proportional loading path wiI] be followed.

When the in-sftu stress state has been established, a permeability mea-
surement, using the steady-stateAmethod,'is taken. Reservoir production is
then simdlated by slowly deéreasing the pore fluid pressure, while maintaining
the radial boundary and the total axial stress‘consfant. Pore fluid pressure

is decreased until the abandonment pressure is reached. Several times during

the course of the drawdown and at the abandonment pressure the permeabi1ity is

measured. After the abandonment pressure has been reached the‘test,may be
terminated or the reverse process, namely pore pressure draw-up may begin.
Permeability measurements during the pore pressure increase are measured at
the same reservoir pressures as during the drawdown phase. .

Dur1ng the ent1re course of the test, the axial and rad1a1 strains,

: deviatoric, hydrostatwc,-different131 ‘and pore fluid pressures, and tempera-

ture are recorded using a digital data acquisition system and analog X-Y-Y

recorders.

Test Results

Results of a unfaxial strain test with pore pressure drawdown are pre-

sented in tabular and graphical form. Data generally includes the permeabil-

- 49
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ity, porosity and bulk volume change due to increasing effective stress.
Individual strains and stresses and algebraic combinations may be plotted

against each other as desired.
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- Objective

Hydrostétic compression tests provide bulk and pore volume changes in

Vresponse to increasing overburden stresses. This test also provides a direct

method of determining the bulk and formation compressibility.

Test Description

A hydrostatic compression test involves the application of stress to a
right circulér cylinder of core materfial. An increasing hydroétatic state of

stress is-imposed on the saﬁp]e (i.e., 0y = 0 = 03) up to the desired level.

Sample strain in the three principle directions 1is recorded throughQut the

test. Sample pore pressure and temperature can also be controlled and re-

corded.

Test Procedure .

Core plugs are cut to length énd_the'ends grouhd'fiat and parallel to

_'within'0.001 in/in. To prevent the intrusion of confining fluid into the

sample pore spaces, each sample is placed between two hardened steel endcaps
and surrounded with a teflon jacket; Cantilever strain transducers are posi-
tioned on the endcaps tp;recordeXia1 strain, and lateral strain cantilever

transducers are placed acréss the sampie.diameter at the mid-point of the

sample ‘to record 1éterallstraih,“mThe prepared sample is placed in a heated

hydrqstatic test cell and a nominal confining pressure  and ‘pore pressure

preload are applied to the sample. After feaéhing‘temperature‘equi1ibrium,

- the sample is hydrostatically compressed to the-spécified effective confining

pressure. - Axial strain, lateral stréin, and deviatoric stress are recorded

-continuously ddrihg hydfostatic and triaxial compression by computer and X-Y-Y

‘-plbtters.
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~ - Test Results
- The results of the hydrostatic compression tests are presented in graphi-

ca}_fom. , nata'us'ua‘l]y consist of a plot of the aXial, radial and volume‘

strain as a function of the confining pressure.
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| PERMEABILITY USING A TRANSIENT PULSE TECHNIQUE |
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Introduction

The use'of transient methods to measure relative permeability is a pre=-

dominant method and for reservoir material with permeability less than 1 pd.

~ The following procedures are designed to measure relative permeability of gas

at varying water  saturation levels of test samples subjected tqtreservoir

_conditions of pressure and temperature. The results give relative permeabil-

ity curves as a function of pressure for each water saturation level.

Sample Preparation

Core material is prepared asvright-circular cylinders with their axes

. perpendicular to the whole core axis. Air is;used as a cooling medium in all

sample preparation procedures. The*test~samples'are then oven-dried to 50°C

for 24 hours. The samplés are then subjected to vacuum flooding techniques
with deaerated brine solutions. The successive water saturation .levels are

then obtained by a series of drying (at ambient conditions) an weight measure-

,ments for mass balance calculations. Typical water saturation values used are

'O,VZG, 40 and 60%. The samples are then placed between two end caps and

jacketed.' The end caps are designed to allow fluid fioW'through the speciﬁen

_in both directions.

' :Re1ative»Permeability Measurements

The!samples are connected to a fixedfupstream gas volume, Vy, andva'fixed

downstream volume, V,. Both volumes are large compared to iﬁe sample‘pore

_.vd]ume. The samp]é is placed in a hydrostatic test vesseyl and gradually
subjected’to simultaneous conditions‘of*aX1a1 IOad, confining pressure, pore
- pressure and témperature{ When«equilibrium is reached (pressures in Vy, V,

“and the pore,space'aré equal), a pressure pulse is introduced into the up-

stream vdlume, V,. From the record of pressure decay in V, versus time, it is

possible to calculate relative'ﬁermeabiIity of the sample to gas.
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This procedure is repeated'for each water saturation_]eve]'chosen; The
brine saturation measurements taken at ambient conditions are compensated for

thermal expansion of water and stress related reduction in pore volume from

- subjecting the sample to in-situ conditions.

Two types of corrections for water saturation are made for this test.
The first deals with pressure and the second deals with pore volume. = The
pressure is temperature corrected by calculating a thermal expansion coeffi-

cient of the specified brine. The pdre volume is then pressure compensated by

- calculating a pore volume compressibiIfty factor. If ihe.é]astic moduii are

known for the sample, this can be easily calculated. If not, then a triaxial
test can be run to determine these parameters.

Another way of evaluating pore volume compressibility is by saturating

the sample with brine and 'subjecting the sample to in-situ preésures and

ambient temperature. As the pressure is gradually applied, the:expe11ed fluid

~volume is measured. The pore volume is then corrected for compressibility

which results in a more accurate water saturation value.
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PORE FLUID CHEMISTRY OF SYNTHETIC
FORMATION BRINE FOR THE SWEEZY NO. 1 WELL
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Pore F1uid Chemistry

During préparation of ﬁhe original synthetic formation brine, a signifi-

cant amount of a magnesium-bicarbonate precipitate was produced at neutral pH.

A rev1sed formulation e]iminating the bicarbonate as allowed by Mr. Hamilton

is 11sted in Table 1. The pH of this solution was 6.4.
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Table 1

, Révised‘Réservoir Fluid, Sweezy No. 1 Test Well

T L T Ty
| SRR GUUCEE NN S

Molecular [ Required

or Formula Mass Chemical Constituents (ppmV) :
Compound Weight (mgs)* 1 Sodium [Potassium | Magnesium [ Calcium | Chioride] Bicarbonate | Sulfate
NaCl 58.44 | 86,404 | 34,000 | 52,404 |
KC1 74.56 | 342.2 180 163.20
MgCl,-6H,0 | ~ 203.30 991.1 118.50 345.79
CaCl,-2H,0 | 146.99 6,418 1750 3,096
Mgso, | 120.38 | esl.0 13150 520
Actual /
Conc. ‘34,000 -180 250.00 1750 56,009 520
ppmV . , '
Desiréd» B v : v
Conc. 34,000 180 250.00 1750 54,000 380 520
ppmV: ‘

*Dissolve required mass of each compound in one liter of deionized water to produce required synthetic
fluid composition.
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: uuinxan srsatn TLST. SAMfLE tl
HUHBER  CONFINING TOTAL AXIAL AXIAL RADIAL. PORE HEAM EFFECTIVE POROBITY BULK UDLUME PORE VOLUME TIME
" PRESBURE (PEI) BTRESS (PBI) SBTRAIN (X) STRAIMN (X) FPREBBURE (PS8I) SBTRESS (F8I) (x) STRAIN (X)  GYRAIN (X) (HIN)
1 1332 - 1348 0.008 =0,001 - 1298 k{:) 24,114 0,004 ~0.044 3.0
2 1410 ; 1430 0.008 -0,000 1370 448 26.114 0.00? ~0.046 = 3.3
3 1509 1519 , 0,004 0,001 1471 41 : 28,114 0,008 T ~0,0%48 3.5
4 - 1593 . 1401 0.010 - 0,004 . 1857 p{:) 28,109 - 0.017 ~0.015 . 3.8
] 1490 : 1716 0,011 0,004 1450 54 4 28,108  ~  0.023 . -D.00% 4.0
y3 1801° 1015 0.013 0,008 1754 St v 26,108 0,023 0,004 4,2
7 1903 1910 0.012 0,010 16%0 %0 T 26,102 0,032 0,023 4,98
8 2007 2018 04014 0,013 1942 49 . 26,098 0.040 0,040 4,?
9 2123 2145 0.005 0,002 - 2103 27 28,121 0,010 -0,072 5.0
10 2237 2253 ' 0.004 L 0,002 2223 20 24,123 0,009 -0.,080 ‘5,3
11 2354 2374 0,005 0,004 2340 - 20 24,128 0.014 ~0,048 5.9
12 2475 24064 . 0,008 ~ -0,001 2460 1 1:] 24,130 0.004 ~0.110 5.7
13 2501 L 2802 5 0.008 -0,000 2372 15 T 28.138 0.005 -0.,112 4.0
14 2492 2717 0.004 = -0,002 . 28088 7 14 28,134 -0.000 -0,138 8.2
13 2011 2023 "~ 0,003 ~0.,002 2903 10 26.137 -0,000 -0,144 4.5
14 2910 2923 0,004 -0.001 2907 . : ] 24.137 0,002 . =0,139 &7
17 "~ 3017 ~ © 3037 0.,008 0.000 3002 : 29 24,1348 . 0,008 -0.131 2.0
ta 3119 3129 ; 0,002 © 0.001 . 3118 ] 24.138 0,004 . -0,143 7,2
19 32 3222 0,004 0,002 3211 3 246,130 0.007 -0,138 7.9
20 3312 3330 0,002 0.002 : 3309 . ;) 28,140 0.00% - ~0.849 Y 1% 4
21 3397 JALL . 0.003 0,004 3398 3 28,142 0.004 ~-0,157 8.0
22 asos . 3338 T 04008 0,008 3505 11 24,131 0.022 -0,094 8.2
23 3413 I48346 - 0,005 0,003 3404 15 24,140 0.011 -0,343 R
24 3714 _ 3740 : 0,000 0,004 3703 .20 .. 284138 © 04,085 ~0,132 0,7
25 - 3eto0 30833 04009 0.007 - 3799 19 : 24,133 0,024 . .-0,103 9.0
28 3907 k(Y] 0.007. 0,007 3909 K 24,134 0,022 ~0.114 9.2
a7 4040 : 4059 . 0,007 0,008 - 4038 (<] 24,141 0,017 , -0,142 2.9
26 41461 : 4184 - 0,006 0.008 4149 19 24,130 0,023 -0.,424 9.7
29 4277 .. 4293 0,007 0.009 ) 4249 12 248,137 0,028 -0.117 10.0
30 4400 4428 - 0.010 0,01t 4373 33 24,138 - 0,03t ~0.104 10,2
a 4513 - S 43528 0.012 . 0.015 : 4407 30 28,129 T 00042 -0.049 10,5
32 4454 4477 . 0.012 T 0,013 . 4420 A1 24.135 0,037 -0,094 10.7.
3 4770 4709 0.013 0,017 4228 40 © 244128 0,049 =0.05? 11.0
34 4801 4895 . 0,018 - 0.023 4830 » 54 284119 0.043 -0,000 11,2
as 5004 . %5010 0.015 0.022 4959 : -1} T 264123 0.050 T =0.,028 11,5
38 5122 5132 0.024 - 0,027 ‘5044 : 79 24,1118 0.079 0.038 11.7
az 5230 . 5255 0,024 0.030 5153 _ a3 24,100 0,083 0.0518 12.0
30 5342 5353 0,022 0,028 . 527¢ 75 » 25,117 0,074 0,000 . 12,2
a9 BASL 5490 10,024 0,028 5377 93 24,313 0.081 0,031 12,5
- 40 5540 . 5590 0,027 0,033 5470 -10% 248,104 0.093 + 0,089 12,7
11 54723 5496 0,029 0,035 55061 - 99 28.102 0.099 0,090 13.0
42 %780 3800 - 0,029 06.034 5490 . 104 24,105 0.098 0,077 13.2
A3 5095 5909 S 0,031 0,039 5795 104 24,098 0,109 0.113 13.5
44 40148 . - 8037 0,031 0,040 5919 103 24,099 0.111 0,115 13,7
4% 4149 4149 0,034 0.042 4033 120 24,0948 0.11? 0,134 14,0
48 4279 : 4302 0,033 - 0,041 4143 121 24,090 0,114 0.122 14.2
47 4394 . 4409 - 0,035 0.044 4203 112 ’ 24,095 0.123 0.143 14.5
46 4534 . 838% 0,030 - 04,049 4408 143 24,007 0,137 0,100 $4.7
;9 4445 4487 0.040 0,053 . 4523 142 24,081 0.147 0.220 15.0
0

4811 4829 | 0.042 0,055 4453 143 264,077 0.134 0.240 15.2



N ' e r— — — -
" — r r ";t L. R o T L i » y A
JRRN S e : : B N,
unIAXIaL STRAIN TEST. SAMFLE &1
NUMEBER CONFINING . TOTAL AXIAL . - AXTAL RADIAL - PORE © HEAN EFFECTIVE FOROSITY BULK VOLUME FPORE VOLUHE YINME
‘ PRESSURE (PBI) STRESS (PBI) SBTRAIN (X) BIRAIN €(X) FRESSURE (PS8I) BTRESS (PSI) {X) B8TRAIN ¢X) STRAIN (X)) (HIN)
13 | 4944 4960 . 0,047 0.062 4773 1727 24,047 0.170 0,296 15.5
82 7093 72114 0.043 0.088 4954 147 24,079 0.157 0,238 1%.7
33 7249 72748 0,040 0.082 7070 167 24,071 0.17% 0,202 14,0
54 7349 7364 0,042 0.034 7233 140 . 24.08% 0,134 0,214 14.2
5% - 7499 7512 0,044 0,040 7331 1852 - 24,078 0.144 0.2351 14.3
54 78348 7843 0.040 0.043 7473 172 24,071 0.47?7 0,287 14.8
Y4 77748 7800 0.0%52 0.,070 7583 202 24,083 0.192 0,335 17.0
t+1:] 7904 7922 0,050 0,088 7739 1721 28,071 0.182 0,292 17.2
59 8034 20%48 : 0.052 0,070 7853 169 28,0644 0.191 0,321 17,5
- 40 a170 8190 0,033 0,073 7970 208 28,0481 0.201 0,349 172.7
a1 8310 - 23348 0.049 0.084 - 8148 170 24.07? 0.1081 0.248 19,0
a2 8432 8471 0.051 0.04% - 9274 184 24,074 0.189 0,289 16.2
43 8593 a4t 0,030 0,070 8403 194 24,074 0.191 - 0,294 10,5
44 8733 8740 0.0%50 0.04% 8344 19% 24,078 . 0.,189 0,274 18.7
4% 2873 a880 . 0.038 0,072 8484 191 28,074 - 0,198 0.2%3 19.0
(.Y 9024 029 - 0,054 " 0078 6621 204 24,040 0.208 . 0.327 19.2
47 9174 9181 0.0%52 0.070 8970 207 24,085 - 0214 0,349 19.5 .
46 2318 9324 0,057 0.079 9122 197 24,084 0.219 0,348 ° 19.7
&9 . 9484 93500 0.040 0.082 9272 217 284,082 0,224 0.37¢4 20,0
70 9439 9453 0.043 0,087 7399 244 24,052 0239 0,421 20,2
71 9704 . 9791 0.082 0.004 571 214 24,0482 0.230 . 0.380 20,8
72 . 9938 9953 0.048 0,09t 9494 - 247 24,048 0.250 0.448 20,7
73 10107 - 10123 0.02¢ 04098 7842 270 24,039 0,244 0.500 21,0
74 10280 10294 0.073 0.102 . 9993 291 24,032 0.278 0,538 21,2
73 10425 10447 0.079 0,309 10109 . 323 28,021 0.294 - 0.592 21,5
76 . 10571 10388 0,021 0.090 10322 %4 24,044 0,246 - 0,462 28,7
7?7 10720 10734 . 0,073 0.102 10434 27 - 24,037 0.2680 - 049520 22,0
78 100872 10890 . 0,001 0.100 10379 290 24,027 0.297 0,577 22,2
79 . 11022 11032 - 0,083 0.113 107222 313 24,019 0.310 0,820 22,9
ao 11148 11101 , 0002 0,112 10874 300 24,023 0,307 0,603 22.7
a 11343 11334 0.080 0.419 10901 338 28,018 0.3248 0.447 23,0
a2 £11455 11471 0.083 0.320 11158 302 24,013 0,324 0.450 23,2
a3 1142% 11427 " 0.,098 04130 11234 "349 25,993 0,354 0.744 23.5
84 11769 11794 0,103 0.144 11347 444 23.970 0.,3%0 0,804 23.7
as 11948 11949 0.120 O0.147 11334 407 23,923 0,434 1.42% 24,0
as 12100 121148 0.137 0.168 11340 770 2%.004 0.313 1.334 ‘2442
ez 12224 12243 0.148 0,200 11330 00 25.049 0.544 1,921 24,5
;1 12301 12402 0,139 0.224 11340 1040 . 23,019 0.408 1.478 24,7
89 12535 12553 0.171 -0:243 11354 1190 2%.704 " 04450 1.859 25.0
?0 12700 12714 0,103 0:243 11330 1344 28.749 - 047209 2,048 2%.2
1 126870 12901 0,195 . 0.202 14337 1348 25,715 0,790 2.221 28,5
92 13024 13029 0.204 . 0.300 11334 1492 - 25,402 0,808 2:395 2%3.7
j91‘ 131068 13210 0.218 0.310 11341 1854 2%.452 0.8%0 2.551 24,0
94 13348 13340 0,224 0,339 11332 2019 25,420 0.6894 2.718 28,2
5 ‘43508 135180 0.237 0.352 11330 2370 2%.5%0 0,941 2.8727 24.5
94 13492 13509 0,230 . 0,358 11329 2148 25.57% 0,959 2,71 28,7
92 13401 13491 0.241 0,381 11305 2179 25.573 0.943 2,944 * 22,0
0 13448 13449 0.2310 0,384 11274 2192 29.547 0.972% 2.994 272.3
9 13450 13449 0,241 0,340 11253 2209 25,541 0.970 3.021 27,98 .
100 13435“ 13440 0,243 T 0:371 - 11222 2214 25,555 0.984 2.089 22.9
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UHTAXTAL STRAIN TEST. SAHPLE #1

i

NUMBER ~ CONFINING -

TOTAL AXIAL “AXIAL RADIAL PORE HEAN EFFECTIVE FPOROSITY BULK VOLUME PORE VOLUNE TIME
FRESSURE  (PST) . STREBS (PEI) STRAIN (X) STRAIN (X) FRESSURE (PEI) STRESS (PSI) (x). STRAIN (X)  STRAIN (X) (HIN)
101 - 13418 13430 - 04237 0,348 11322 2100 280,544 0.973 - 3.000 20,0
102 13417 13430 0,234 0.340 . 11325 2093 25,843 0.971 3.000 20,2
103 13402 13418 0,238 0.370 11329 20786 25.582 . 0.978 3.018 28,5
104 - 13394 13383 0,232 0,349 11333 2057 25,544 0.970 2,996 28,7
105 13360 . 13373 0,235 0.349 . 11309 2048 25,8484 0,973 3,008 29.0
104 13171 13342 0,234 0.371 11292 2074 205,542 . 0,975 3.018 29.3
107 13349 L1333 0.232 0.348 11312 2031 25,547 - 0,947 2,968 29.5
108’ 13350 . 133459 0.222 0.370 11309 ‘201¢ 25,544 0,972 3.008 29.7
109 13339 13331 0,230 0,370 11322 2014 28,544 0,974 3.004 30.0
110 13323 13324 . 0230 - 0.370 11323 1998 28.544 0.970 - 34003 30,2
111 13313 13319 - 04230 < 0¢321 11313 - 2002 25,343 0.972 3.010 30.5
12 13318 -13304 . 0,232 0:37% 33292 . 2020 - 2843488 0.974 3.010 30,7
113 13303 13299 0,231 0.372 11246 2034 25540 0,976 3,024 - 31,0
114 13302 13304 0.228 0,370 11345 1957 25,546 0,940 2,993 31.2
. 115 13292 13297 0.231 0,349 11323 1970 23,544 0.970 3.003 31,5
114 23288 - . 132727 . - 0,238 0.370 11299 1960 25,8543 - 0.971 3,008 31.7
117 13270 33284 06228 T 04320 11340 1920 205,547 - 0,944 2,989 32,0 |}
118 13244 132508 0.229 . 0349 11325 1937 25.568 0.944 2.9 32,2
119 13255 . 13250 0.230 0.370 11303 1950 23,543 0.971 3,010 32.5
120 | 13253 - 13244 0.231 0.349 11278 1972 25,584 0.970 3.004 32.7
121 13244 13234 0.230 0.321. 11250 1963 25,961 0.973 3,014 13.0
122 13233 13227 0,225 0,347 11343 1688 25.574 0,939 "2.9448 332
123 13233 13224 . 04229 0.347 11321 . 1909 235,540 0,943 2,961 33.5
124 13223 . $3220 0.229 0,340 11299 1924 25,544 0,954 2,993 33.7
125 13218 13214 0.229 0.349 t120t 1935 23,545 0.%40 2,999 34.0
124 13204 13194 0,229 0,370 11249 1911 25,543 0.949 3,005 - 34.2
- 127 13197 13160 0.227 0,349 11249 1929 25,547 0.944 2.980 34.5
120 13199 13193 0,223 0.3448 11335 1041 25,522 0,950 2.943 34.7
129 13192 13185 0.223 0,388 11332 1638 25,573 0,934 2,958 35.0
130 13100 13180 0.224 0,344 11329 1850 205,973 0,953 2:955 - 35.2
131 132418 13257 0,230 0,378 11332 1922 28.543 0.921 3.009 35.5
132 13434 13420 0.238 0.37¢9 11344 2040 25,547 0,994 3,093 35.7
133 © 13449 13457 0,237 0.3680 11344 2100 25,547 0.997 3.095 34,0
134 13453 13434 0.238 0.301 11343 2082 25,544 1,000 3.107 3.3
13% 13451 13447 0.239 . 0.301 13340 2090 25,3544 1.000 3.108 34.5
134 13448 13445 0,237 0.3680 11340 2084 25,544 - 0+990 3.104 34,7
137 13442 13427 0,237 0.380 111356 2078 25,547 0.994 3,092 37.0
138 13444 13444 0,237 0.380 11353 2089 25.547 0.994 3,073 3742
139 13432 13422 0,234 0,377 13352 2074 25,553 0.988 3,042 37.5
140 13423 13424 0.234 . 0,380 11352 2071 25,5427 0.994 3.094 377
141 -13424 13421 0,233 0.360 $13152 2073 205,347 0.995 3.092 3B8.0
142 13411 13400 0,234 0.3a0 11349 2058 - 25.548 0.994 3.008 ag.2
143 13413 13399 0,235 0.329 11344 . 2062 25,549 0.993 3,085 3845
144 13403 13403 0.214 0.329 11341 2043 25.5%50 0.9%91 3.078 38.7
145 13394 13364 0234 0.3680 11341 2051 23.540 0.994 3.0080 39.0
144 13392 13374 0,233 0.301 11342 2045 25.547 0,998 3,092 3942
147 13307 - 13304 0,213 0.380 11338 . 2048 25.548 0.994 3.089 39.5
148 13301 13374 0.233 0.379 $1335 : 2043 25549 0,992 3.082 39,7
149 13379 13372 0,234 0.378 11335 2043 25,550 0.990 3.026 40,0
150 13378 11332 2044 25.5%0 0,991 1.07¢9

13377

0,234

0.379

40,2
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UNIAXIAL STRAIN TEST. SAMPLE "o

HEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUNE TIME

'MUMBER  COMFINING ~  TOTAL AXJAL  AXIAL ~  RADIAL

PORE
PRESBURE (PSI) BTRESS (PBI) SBTRAIN (X) STRAIN (X) FRESSURE (PS8I) BTYREBSS (PSI) A% S8TRAIR (X)  GBTRATH (X) (HIN)
- 151 13374 13372 0.233 0.380 11329 ‘ 2044 25,549 . 0.992 . 3.084 40,5
152 13374 13340 0,223 0.380 - 11320 2043 254548 0,993 3,083 40.7
153 13349 13347 0,232 0,380 11324 2022 25.340 0,993 3,006 41.0
154 13342 : 13332 0,233 - 0,379 . 11329 - 2009 e 25,549 0,992 . 3,003 41.3
159 : 13344 T 2.1 0,231 0,379 T 14324 ' 2023 23,551 0,709 3.072 41.5
154 13352 < 33350 0,232 0,379 11321 . 2030 23,549 0.994 - 3,080 - 41,7
157 13354 13349 o Qe23% . 03729 11319 2033 » 25,551 0.980 3.070  42.0
158 - 13352 - - 13344 0,233 . 0.370 11320 2029 - 25,550 0.990 3.0772 . 42,2
159 - 13333 . 13328 0,232 0.380 11315 2014 25,549 0.998 . 3.003 42,8
140 - 133327 E 13338 00232 0.379 , 11314 . 2021 T 28,950 0.990 - 3,079 4247
141" 1333y 13323 0,232 0,380 11313 2013 25,549 0.991 . 3.088t 43,0
162 13332 13327 0,232 0.377 . 14313 2014 . 25,552 0.967 3.044 43.2
143 13328 13313 0,210 0,380 11312 2009 28,550 0.989 , 3.073 43,9
144 13321 - 13311 . 0,238 0,379 11310 2007 23.5%1 0,989 3.072 432
145 13322 13314 0,231 - 0.3729 o 11307 - . 2011 . - 25.591 0,989 3:072 44.0
144 13312 ' 13299 0.23%8 - 0.380 - 11307 - 2000 - 23549 0,991 3.0061 44.2
147 13320 ‘ ‘13310 , 0.231 0.370 . 113048 2010 23,552 0.984 3.064 44,5
148 13313 - 13308 0.231 0,379 - 11304 2004 2%4551 0,989 : 3.073 44,7
149 13298 ‘132087 04229 0.360 11305 19689 25,551 0,988 3,072 45.0
170 . 13303 13301 0,234 0,382 11213 2089 25,543 . 0.9989 3.110 - 45.2
171 13293 13263 0,220 0.373 11441 .1840 - . 23.543 0.971 3,009 43,5
172 13299 ' 13298 . 0,220 0,374 11426 1872 25,559 0.978 - 3.029 45,7
1723 13294 . 132687 0,230 ' 0,378 11419 1672 213,553 0.981 3.049 45,0
174 13299 13284 0.229 0.374. 11414 - 1880 25,550 0.978 3,034 44.2
175 . 13295 13295 0.220 . 0375 11404 . 1669 23.558 0.978 - 3,034 46,5
17246 . 13278 13275 0,228 0,375 11402 1074 - 204997 0,979 J.041 46,7
177 13279 13289 0,220 0.374 11399 1877 23.559 0,974 3,030 47.0
178 13290 13288 0.227 0.373 11397 - 1098 25.5%56 . 049727 3.033 42,2
179 13245 13250 0.229 0,374 11387 1672 23,558 0.977 3,034 47,5
180 13277 132722 0.229 _ 0.374 11393 1660 23,554 0.980 3,045 42,8
181 13248 13258 0.228 . 04370 113688 1627 28,552 0.983 3.045 4.0
182 13257 13247 0.228 0.374 - 11304 1870 - 25,5%8 0.926 - 3,032 A8.2
183 13244 13257 0.227 0,377 11383 16879 25,5548 0,980 3.0448 48,5
164 : 13271 13287 0,229 0,374 11384 © . 18084 25,554 0.982 3.053 . 48,7
185 13270 13245 0.230 0.377 11341 1906 25,553 0,984 3.050 49.0
184 13242 v 13254 0,230 0.378 11324 1932 254852 0.%984 3.044 49,2
187 13250 $3251 0,229 0.378 11370 . 1680 25,5594 0.980 T 3.044 49.5
188 13248 : 13234 . 04224 - 04377 - 11348 1625 : 2545595 0,980 3,047 49.7
189 © 13248 o 13233 . 00229 0373 11395 .. 1847 25.540 - 04974 3.024 50.0
190 13234 13235 : 0.224 0,374 11384 - 1849 25.5%9 - 0.975 3.027 50.2
191 - 13239 ' 13224 0,227 0,373 11378 ) 18527 25,5461 0,973 3.019 50.3
- 192 13234 13222 0,224 0.374 11384 1043 25.550 0.974 . 3.038 50.8
193 13224 13213 0,22% 0.328 11395 1825 - 25.5%8 0.927 T 3.033 51.0
194 1323% ' 13223 . 04225 0,375 11418 . 1818 : 25,540 0.974 - 3.024 51.3
195 13240 13229 04225 0,373 11404 1830 - 28,562 0.971 ' 3.013 81.5
194 13218 . 13197 0.229 0,374 - 11394 1817?7 2%5.5%54 .0.981 3.052 S51.7
197 . 13224 13209 0,227 0.374 - 113846 16833 25.55¢9 0.973 . 34027 5240
‘198 T 13224 13210 0.224 0.378 - 11404 1014 25.557 0.977 3.037 52,2
199 .13219 ' 13195 0,224 0.374 11403 o 1807 25.541 ©  0.972 o 3.01% 52.5

200 13230 - 13218 0,223 0.375 . 11413 - 1812 - 25.041 0.973 3,019 52.7

i
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UNIAXIAL STRAIH TEST. SAHFLE #1

MUHBER  CONFIMING TOTAL AXIAL AXIAL - RADIAL - -PORE HEAN EFFECTIVE FPOROSITY BULK VOLUNE PORE VOLUME TIHE

FREBBURE (PBI) STRESS (PBI) SBTRAIN (X) S8TRAIN (X) FRESSURE (PE8I) STRESS (FSI) (X) BTRAIN (X)  STRAIN (X) (MIN)
201 13219 13204 0,223 0,375 11409 11808 205,540 0,973 3.022 53.0
202 13220 - 13209 0.222 . 0.374 11433 1783 23.543 0,949 3.008 53.3
. 203 13201 13192 © 04228 0.374 11444 1753 : 23,543 0,940 3,008 53,5
204 : 13245 . 13202 0,223 - 0.372 . 11443 ' 1747 © 25,584 0,940 3,003 53.7
205 T 13247 13206 0.222 0.372 13439 1774 25,549 0.944 2,998 354.0-
204 13204 13184 0.223 . 04373 11438 - 17241 205,542 0.970 3,010 54.2
207 13212 - 13208 0,223 0.373 114338 1774 © 204543 0,949 3.008 54.5
208 13209 : 13203 0.222 0.370 11438 1774 23,5466 0.982 : 2,901 54.7
209 13212 13200 . 00224 0374 11432 ° 1724 25,581 0.972 3.018  55.0
210 13222 - 13218 0,223 0,372 11425 1793 25,5464 0.967 ' 3.000 5%.3
211 13219 13198 0.223 0.373 11424 17a2 25,543 - 0,949 3,003 599
212 13214 : 13207 _ 0,224 0,372 11423 1790 25,5439 0,947 2,999 83.7
213 13210 13191 0,223 0,372 - 11423 . 1760 23,565 0.747 2,999 56.0
214 13242 _ 313194 . 0,224 0.373 11421 1783 20562 0.971 , 3,013 54,2
215 13213 . 13197 0,223 0.37% 11420 1787 25,545 0.944 2,994 54.5
214 - 13207 131809 0,224 0,372 11410 - 3782 25,563 . 0,949 3.008 54.8
217 13216 - 13203 0.224 0.373 T 11487 : 1794 20,5482 0.972¢ 3,013 37.0
218 13216 ‘ 13208 - 0s223 0,373 Co11437 - 1794 » 25,543 0,940 3,004 57.2
219 13209 13190 - 0,223 0.373 11415 1707 25,8542 0,970 3,007 = 57.95
220 13204 13185 0,224 0.373 11414 1764 25,559 . 0,974 3,025 87.7
221 13209 13190 0,224 0.373 114112 1292 % 2%5.543 0.949 3.,008. 58.0
222 13218 -~ - 13201 0,224 0.373 11413 1997.. 25.542 - 0,920 ' 3,010 5B8.2
. 223 13204 13183 0.224 0.374 11409 1707 25,561 0,922 3.047 =1 1%
224 13209 13192 . 00224 . 0374 11400 1795 25.541% 0.97% 3,014 58,7
‘229 13210 13192 0,224 0.374 13405 - 3798 - 25,5860 ¢ 0,973 3.021 39.0
224 - 13203 13179 0,22% 0,375 11403 1791 23.55¢9 0.974 ) 3.020 59.4
227 . 13441 13430 0.237 0,380 11353 2100 25,934 1.013 34159 40.4
2208 13440 ' 13417 0,236 0,387 . 11353 2084 25,537 . §.010 J.144  81.4
229 13451 L 33423 0,230 0,380 11355 2088 : 25.533 1,014 3163 42.4
230 13444 13413 0.239 0,388 13351 . 2084 25,533 - 1,014 3.164 43.6
21 13444 13418 0,230 0,380 $1340 2008 25,534 1.013 3.159 84,4
232 ‘13444 13432 i 0,238 0.389 11347 v 2092 2%5.,533 1,015 3.187 45.48
2233 13433 13419 0.238 - 0,388 11341 2000 25,534 . 1,014 3.181 4846
234 13451 . 13427 » 0.238 . 04390 - 11337 2103 . 25,831 1,018 . 3,176 67.4
0235 13434 13411 0.23¢% 0.368 11334 - 2090 25.532 | 1,014 T 34149 40,4
238 13439 13410 0.248 0.3%0 11330 . 2102 25.520 1.024 3.189 4%9.46
237 13444 - 13420 0.242 0.308 11324 2110 23,830 1,019 34479 70.4
2318 . 13452 13425  0.248 0,391 11324 2118 25,520 | 1,022 - 3192 71.8
239 13444 13428 0.242 0.3688 11323 2114 23.530 1.018 - 3.178 72.48
240 13442 13442 0.241 0,389 11317 , 2138 25.531 1.018 3.475 73.4
24 13443 13434 0.241 0.392 11313 2140 . 25,524 1,024 3.200 . 74,2
242 13443 : 13434 0.241 _ 0,390 11310 2143 25.529 1,021 ° 3.187 74.5
243 13441 ‘ 13441 0.242 0.389 11309 2144 28.530 1,020 3.183 74,7
244 13448 13453 0.241 0.392 - 11309 2133 25.524 1.02% 3,202 78.0
243 134048 - - 13424 0245 0,393 © 11182 2251 25,520 1,032 3.234 75,2
244 13274 13454 0,253 0.394 11000 - 233% 25,511 1,042 3.27% 75.5
24?7 13005 13408 0.258 0.388 100843 2329 25,515 1,033 3,252 .7
240 13029 13414 0,243 0.389 10739 24108 25.509 - 1,040 3,201 24,0 °
249 12937 13415 0,249 0.390 . 10824 2472 25.502 1.048 3.314 74,2

250 12052 13434 0.273 . 0,391 10510 253% 25.4%8 1,059 ' 3.343. 74.5
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UNIAXIAL STRAIN TEST. ’SﬁlkPLE )}

HUMBER  CONFINING ~  TOTAL AXIAL AXIAL - - RADIAL PORE HEAN EFFECTIVE FOROSITY BULK VOLUME P&RE VDLUHE TIM

FREBBURE (PBI) STRESS (PBI) ATRAIMN (X) SIRAIN (X) PREGBURE (PBI) GYRESS (PBI) X) BTWA!N €X)  BTIRAIN (X) (MIN
i) B 12792 © 13418 "~ 0+200 0,389 10413 . 2509 L 284494 1,0%7 - 34392 744
282 12434 13390 cn 042859 0,387 , 10321 2387 25,490 - 1,039 3,374 72740
233 1258% 13394 - 04292 0.386 = 10225 2829 25,4068 . 1.084 3392 7745
- 254 12503 13398 0.298 0.308° 10139 _ 2443 28.482 1.047 . 3,410 778
253 12493 ' 13418 0,301 0.380 10032 - 2749 23.475 1.077 3.444 7743
254 12372 13428 0,309 0,384 9949 2733 25,470 1,001 3.487 784¢
. 297 12337 - 13418 0.313 0.384 9892 2004 23.440 1.0B4 3,480 7842
259 , 12224 13393 : 0.319 0.387 - 9614 , 2799 25,459 1.093 3,520 70.8
259° 12183 13400 0,323 0,383 9733 . 28354 23.45¢9 1.092 3.320 7847
280 12130 , 13413 " 0330 0,388 " 9440 . 2897 .- 254458 1.402 3,852 79.0
241 12032 13378 0.334 - 04308 9592 2900 25.447 1.406 . . 3.580 7v.2
242 11943 13392 - 0,338 0,383 93523 2915 25.444 1,109 3,099 799
263 11944 ) 13405 0.344 0,385 = - 9448 2943 23.440 1214 3.4814 79.7
244 11943 .~ 13405 0.343 0,364 9493 ' 29314 23,4308 . 1.114 T 34823 a0.0
245 11941 13392 0,348 0.30% 9513 2913 . 285.438 $.114 3.623 80,2
244 11952 - . 13484 .. 0.347 0,383 : 93522 - 2918 25.430 1.118 T Jeb824 B0.5
247 .. 11987 - 13420 T 04340 0,383 2533 - 2917 25.437 f1.118 3.630. 8047
240 . 11982 13430 0.349 0.38% - 9538 2924 25.434 1,419 3,433 81,0
289 - 11974 13434 0,349 = 0,343 9548 29127 29,4348 1,120 3.434 01.2
270 T 11982 T 13444 ' 0.358 0.387 340 2928 25,432 1125 3.45%7 | 681:5
271 ‘11960 : 13435 0.331 0.387 9554 29148 25,433 1,124 3.632 01,7
272 11992 S 13457 0,332 0.387 2533 : - 2927 2%.431 1.128 3.4%9 ‘82.0
223 11991 13456 0,353 0.289 7343 2934 23.420 .43 3.877 8242
274 11984 - 13442 04393 0,389 9530 294t 25.428 1.133 3.407 82,5
275 11993 - 134518 0.334 0.371 9547 2944 . 25.423 1.1368 3.704 82,7
228 12002 - 13453 - 04399 0,392 145 ¢ TN 2094 . 25.419 £.143 ‘30722 83.0
277 11963 13433 0.350 0,390 - 9348 2948 23,423 1,136 3.704 83.2
2760 11980 13434 0,398 0.3%0 9533 2912 23,423 1.137 3.702 83.5
. 279 11963 13453 0.338 0.392 _ 9544 - 2929 25.4129 - 14942 o d.721 3.7
280 11967 13440 0.354 0,390 9554 T 29138 © 25,424 $1.138 3.490 64,0
201 11990 : 13447 - 0,358 0.3%0 3571 2904 23.423 - 14438 3.499 84,2
2082 11989 13451 0,357 0.289 9348 2900 23,424 $.133 3,494 84.5
203 12002 13454 © - 0358 0.393 2363 . 2920 23.418 - 54143 34723 0447
204 12002 13453 © o 0.381 0.393 90541 T 2945 . 285.414 1147 3.73¢9 85.0
205 12008 13457 0,359 0.39¢ 7392 2938 25,428 1.340 3.7212 03.2
204 12003 13444 0.341 0.392 . 9553 ' 2937 25410 14143 - 3.729 8533
207 12021 13447 0,361 0.3%2 T 9542 + 29568 25,487 1.244 3735 83,7
2808 12003 . 13444 o 0.341 0,393 9591 L 2941 25.416 1,144 3,738 83,0
289 12020 . 13482 0,344 0.394 9550 . 29348 254413 14151 3,752 08.2
290 12017 13445 ‘ 0.342 0.3%91 9542 2934 2%3.410 14145 3.720 8445
29 12022 < 134748 0,342 . 04394 950 ricl 23.414 1.150 3.748 88,7
292 12031 - 13482 0.343 0,398 2552 .- 2942 235,413 1.152 3,733 67.0
293 12028 13472 0.342 0.39% 9348 - 2940 25,412 1.152 3.734 87,2
294 120272 13461 0,343 0.39% 9347 . 29453 25.410 1.153 3,749 87,9
295 12030 13462 0.384 0,374 93541 . 2973 2%5.412 1,153 34740 87.?7
294 120414 13500 0.354 0,398 9344 2983 23.41% 1,153 ‘ 3.24% - 88,0
297 12039 ' 13497 0.344 0.394 93544 2979 25,407 1,139 3.783 80,2
298 12040 ‘ 13514 - - " 04347 - 04397 9544 . 2960 23,4048 - 1.161 3.791 20,3
299 f1ta40 13400 0,343 0.367 7539 - 202¢ 25,420 1.130 3,715 095 .

300 t1gado0 13420 - 04383 0,389 C 9539 . 2040 25,410 t.141 3:725 90,5
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NUMBER CONFINING TOYAL AXIAL AXIAL RADIAL PORE HEAN EFFECTIVE POROSITY BULK VOLUHE FORE VOLUME TIHE
» © PRESSURE (PSI) . BTRESS (PBY) 6TRAIN (X) 6TRAIMN (X) PRESSURE (PSI) 6GTRESS (PEI) X) BTRAIN (X))  STRAIN (X)) (MIND)
301 11847 : 13433 - 0.388 . 0.360 u39 2050 ' 20.414 1.143 3,733 1.5
.- 302 11879 © 13434 0,347 0.3%0 23534 . 2044 ' 25.414 1.147 3,745 92,5
303 - 11886 13500 0,349 - . 0,390 531 2893 25.413 1.148 : 3.7514 93,0
304 . 11740 ' 13399 0,344 . 04364 9530 2783 25.421 1.134 3.7027 73.3
305 . 11747 13422 T 0.379 0,395 9205 3100 25,397 1.148 . 3.0829 93.5
304 11407 . 13393 © - 04383 - 0.383 . . 9080 2989 25.406 1.149 3.770 93.8
307 11301 13420 0.391 0,393 8921 : Jo084 : 25.390 1.157 3,818 94.0
300 11193 13431 © 04400 0.384 8749 - 3170 23,389 1.148 3.859 24.2
309 11100 13412 04407 - 04380 8430 3240 25,284 1.170 3.872.  94.8
310 109872 13443 0.417 0,384 84995 3310 29,374 . 14189 3,935 94.8
311 . 10848 13449 0.428 0,380 8374 3352 25.370 $1.187 3.949 935.0
312 106819 13430 0.431 ' 0,383 8244 3427 25,343 1,194 . - 3,983 95.3
313 10570 < 13405 0.442 0,380 8148 : 3433 28,354 1,203 4,019 - - 95,4
314 10554 13409 © 04440 . 0,380 8048 B 34548 25,350 - . 1.200 4,045 5.8
315 10451 133%0 04455 0.378 7947 : 34083 25,347 1.210 4,059 ?4.0
314 10370 13452 0:444 0,380 ‘ 7893 . 3544 25,335 1.228 4.123 94.3
ki 10288 133724 ‘0472 0.381 757 - 35481 25.320 1.234 4,157 . 94,5
18 10240 13450 0,482 0.380 7847 3445 25,321 10242 4,190 = 94.8
319 10159 : 13444 0,488 0,360 7579 3475 25.319 1,248 4.214 97.0
320 10100 _ 13415 0.490 0,370 C 2407 1596 25.314 $424% 4.210 97.3
321 10109 13420 : 0.4%0 0.370 : 7430 3582 S 25.315 1,244 4,218 272.5
322 . 10129 13444 - 0,493 ' 0,370 74647 3507 . 23.313 1.249 4,226 92.8
323 10124 13422 0.498% . 0.380 - 2488, 3547 23,309 1,259 4,249 ?8.0
324 10144 13443 0497 0.379 7448 ' 3578 25,309 1,254 4.249 ?8.3
325 10144 . 13438 . 0:490 0,382 . 7872 3571 2%.304 1,241 4.2722 8.5
- 326 10148 T 13448 0.502 0,364 2472 /729 25,302 1,244 4,288 98.0
327 10154 v 13443 ' 0,304 0,303 24644 3591 25,298 1.270 4.303 99.0
3268 10154 13447 0.504 0,385 2464 . 35687 . 28,293 1.2724 4,319 99.3
329 10184 13509 0.510 0,383 2709 3583 28,293 .1.277 . 4.329 "99.5
330 10104 13407 0.505 0,301 7498 - 3511 : 25,299 1.267 © 4294 99.0
331 10317 13455 0,508 0,382 2497 . 3532 25,294 1.272 4,315 100.0
332 10122 S 13447 0.510 0.301 2409 3541 25,294 1.2722 4,312 100.3
333 10129 . 134506 0,512 0,383 7490 3448 25,292, 1.278 ' 4,335 100.5
334 10124 . 13442 0.513 0,381 77210 %20 259.294 1,274 4,323  100.8
335 10113 : 13473 0.513 0,382 7718 3515 25,292 1.272 4,334 101.0
334 10067 ‘ 13435 0,514 0.385 7718 3485 25.292 1.278 4,332 101.3
337 100968 13451 0.514 10+,301 : 7215 - 3500 2292 1,274 4,332 101.5
3368 © 10110 13472 0.514 " 04301 7714 as12 25,290 1.279 4,342 101.6
339 10107 13444 0.517 0,381 7713. k-] B 25,2689 1.280 4,347 102.0
340 10112 13451 0.518 0,302 7742 an12 - 25.289 1.208 4,351 102.3°
341 10119 13406t T, 0.520 0,361 2710 asae 25.287 1,203 < 4,357 102.5
342 10124 13475 0.5212 0,384 711 1534 25,284 1.268 4.375 102.8
343 10129 13468 - 04523 0.383 ; 7209 » 3539 25,282 1.290 - 40382 103.0
344 - 10132 13408 0.524 0,384 - 2780 3540 25.201 1.292 4,389 1031.3
345 10134 .13501 T 045264 0.368% ma 3543 25,278 1,294 4,404 103.4
344 10141 T 13496 0,524 0.3683 7710 3549 25.270 1.294 4.403 103.8
347 10143 13498 ‘ 0,534 - 0,384 7711 3550 - 285.222 - 1,304 4.434 104,00
348 101348 13494 0.531 0.387 2708 3548 - 25,272 1,304 4,438  104.3
349 - 10147 - 13525 0,532 0.385 2704 ’ 1580 25.274 1.301 4,424  104.4

350 10157 « 13547 0,534 0,384 7709 L 2%.249 1,309 4,452 104.8
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HUMBER  CONFINING TOTAL AXIAL - - AXIAL . RADIAL" . PORE * - MHEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUNE TIH
, ~ PRESSURE (PBY) STRESS (PBI) BYRAIN (X) SBTRAIH (X) PREBBURE tpP81) . B‘REBB <(PBI) (%) BYRAIN (XY SBYRAIN (X)  (MIN
sy 9992 , 13424 0.532~ ' 0378 7708 ’ Tt 3427 2B.204 1.205 T 4,371
- 382 10003 - - 13433 0,530 . 0.378 . 7708 - 3430 o 285.203 © 1.204 4374
a53 9994 C 13440 0,534 0.3727 7707 3434 T 25,2080 1.290 4.390
354 . 100048 13438 ‘ C 04538 _ 0,379 - 2709 3441 234274 . 14295 4,412
355 - 10008, . 13444 . 0,342 -, 04380 . 7206 3447 25,27t - 1,302 4.438
154 . 10024 - 134494 o 0,347 0,380 ' 202 3441 25,287 1,307 4,455
o anz 10023 . 13453 S 045582 0,379 7710 o 3456 2,281 1,314 . 4,490
o R {1 . 10020 13451 . 0,521 0.380 7704 T 3459 25.250 1,330 * 44543
: . 359 100%0 : 13467 . 04595 0,329 2703 . 34%0 25,233 14333 4,628
340 . 10051 . -13457 U 0,423 0,390 2202 . 3479 . 285.211% 1.302° .. Re742
oL 341 10104 _ 13502 - 1.038° - 0,383 7703 3538 - 24,891 1,003 . 44351
' - 382 10120 . 13557 S 1071 0.380 9703 3582 24,87¢ ~ 1.831 : 64454
A 343 10134 - R 1.1 72 RN 1,083 - 0,381 7203 ‘3574 24.858 © 1.848 4,520
344 10117 o, 13552 1.093 ° 0,360 - 7497 3544 24,833 .. 1,854 4:543
J45 10124 13593 : 1,103 0,382 - - 7700 - 3502 24,043 1,647 4,592
384 9962 . 13453 ‘ 1,093 . 0.374 2700 ' 3439 24,058 1.844 4.3517
- 347 2903 13434 $.408 0,381 - 75848 . < 3548 24,041 '1.887 4.403
346 9842 134087 1,132 * 0,303 72354 74 1) 24.817 1.894 ’ 4717
349 T 94852 33480 1.151 0,327 2169 3738 T 24.807 1.904 64243
370 2509 _ 13410 1,182 0,379 . 2110 , 37284 e 244798 1.920 4.021
I T 9482 133163 1.174 0.374 7032 - 3749 24,789 14924 4.651
372 - 9440 13424 1.190 04375 4939 ’ 1828 . 2447786 1,941 &.909
373 9433 13442 1,203 0,379 4601 3608 24,762 t.941°  4.98%
o 374 9332 ) 13393 * 1e213 0,379 4803 - 3goe1 24,752 * 1922 740353
i .. 375 o 9308 : 13447 T 14238 0,370 4742 : 3941 24,740 1.988 , 72.098
’ 3728 9227 C 13449 1.244 0.377 4480 3954 24,731 1.998 - 74139
377 - 9178 134131 1,256 0,378 . 4417 * 39727 24,723 2,007 7.128
378 . 113 13430 * 1,268 0.3728 45535 S 13999 24,713 2,020 - 7220
179 2050 13432 1.201 0.374 - AA94° 4014 - 24,70t 2,034 7.268%
380 8990 13428 < 24292 . 0.374 - 4438 : 403 24,494 2,040 7318
et 0945 13453 1.3027 0.374 43014 4084 24,481 2,058 : 7.304
302 ea804 13418 1.318 0,375 43130 - 4043 24,472 2,040 + 70428
83 20894 - . 134748 1,333 0.379 4274 4143 24,4654 2,009 7,304
384 8744 - 13419 1.342 0.3724 4229 : 4074 24,453 2,090 7.516
1as 0724 13391 - 103995 0.374 - é1a1 4099 ' 24,443 2,104 7349
384 L. 8713 13438 < 14372 o 0.378 4139 4149 24,420 2,123 7.844
387 " 8453 -+ . 13434 1,388  * 0.374 4093 4153 24,6160 - 24435 7.493
388 8414 o 13400 14405 0.373 - 4049 . 4140 24,402 2,159 7.770
389 8570 T 13428 S 14425 0,374 4009 4180 - 24,587 2,173 ' 72.842
3%0 a54¢ 13439 1:448 - 0.374 3982 4192 : 24,549 T 24197 7.934
391 8485 13408 2 14478 0.374 8959 4167 24,547 24223 8,039
392 - 8304 - 13420 1.514 0.3764 3932 4210 . 24,514 20287 0.205
393 - 0432 13314 L 10827 0.374 3909 ‘ 4150 24,429 2,375 8.424
394 8431 13303 1.7238 0,364 Saa3 4332 ' 24,328 24510 9.128
393 8442 13227 ' 2,745 0.3%90 - 5a0%% 4315 . 24,302 2,544 ?.258
394 L0429 13142 1,776 0.390 36870 4249 24,291 2,3%08 9,313
397 . 8385 134286 2,083 0.374 5079 4186 24,073 2,032 - 10,380
. 398 a3%o ‘ 133927 2,207 0.374 5640 . 4193 23,9727 2,954 10.6848
399 ‘ a2%0 - : 13399 : 2.294 0,373 3780 4191 21.707 3,042 14.1688

400 8272 : 13420 24344 0.371 5795 4192 23,857 3,104 11,434
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NUMBER - CONFINING TOTAL AXTAL AXTAL RADIAL PORE HEAN EFFECTIVE POROSITY  BULK VOLUHE PORE, VOLUME TIME
PRESSURE (PBI) BTRESS (PSI) STRAIN (X) STYRAIN (X) PRESSURE (PBI) STRESS (PSI) (%)  STRAIN (X) STRAIN (X) (HIND
401 . a278. 13439 T 2,405 0,371 5805 4194 23,824 3.147 11,592  1172.5
402 a29y * 13434 T 2,433 0,372 5808 4197 23.802 3,178 11,703 117.8
403 0290 13440 2,452 0,372 5812 4195 . 23,7848 3,194 11778 118.,0
404 8294 13443 2,444 0,374 5013 4197 23,723 3,213 11,843  110.3
405 8294 13440 . 2.479 0,374 5018 4191 23,742 3.227 11,895 1168.3
404 a30%3 13454 2,480 0,373 56817 4204 23.7548 30234 11,925 118.8
407 P23 13478 2.497 0,373 5820 4221 23,750 3.243 £1.954 119,0
408 8324 13474 2,504 0.374 5021 4220 23,741 3.255% 12,008 . 119.3
409 8333 13549 2.518 0,374 56820 - 4251 23,732 3.286 12,042  119.5
410 a21? 1342¢ 2,522 0:349 5014 4137 23,7234 3,240 12,028 119.8
413 a217 13420 2,530 00370 5808 A143 23,724 3.271 12,089 120.0
412 8225 13432 2,540 0,349 5602 4158 23,720 3.278 12,097  120,3
413 8217 13432 2549 0,378 . 5792 4150 23,710 3.291 12,144 120.5
AlA 8228 13430 2,556 0,371 5613 4152 23,702 3,301 12,185 120.68
418 8223 13438 2.540 0,372 s808 4153 23,493 3.312 12,228  121.0
418 8230 13442 2,575 0,370 5001 4178 23,492 3.318 T 12,237 121.3
417 0237 13448 2,584 0,373 5792 4174 ‘23,480 - 3,329 12,293 ' 121.5
4168 8240 13440 2,590 0,372 5801 4174 23,874 3,334 12,312  121.8
419 0242 - 13445 2,590 04373 56802 4173 23,448 3,349 12,352 122.0
420 0244 13453 2.604 . 0374 - 5799 4180 23,4482 3,352 12,360 $22.3
421 a25% 13442 2,418 04373 5603 T.AL8? 23.4%8 3,357 12,399 122.5
422 8253 13443 2,817 0,378 5003 4106 23,849 3,349 12,444 122,08
423 82482 13472 2,422 0.373 5803 4195 23,444 3,372 12,456 123.0
424 8255 13441 2,429 0.374 5800 4190 23.443 3.3724 12,470 123,3
425 8242 13440 2,434 0.374 5799 4199 231.430 3.303 $2.49? 123,95
424 0272 . 13487 2,440 0,374 %603 4207 23,434 3.308 12,514 123.8
427 8245 " 13470 2.444 0,378 57299 4200 23,429 © 34395 12,543  $24,0
420 a277 13489 2,448 0,373 5680t 4213 23,427 3,398 12,552 124,.3
429 8249 13477 2,454 0,374 5799 - 4208 23,420 - 3,408 12.58%  124.5 .
430 0201 13502 2,457 . 0378 5799 A22% 23,410 3,409 12,594 124,0
431 8283 13405 . 2,459 0.378 56800 4217 23,413 - PY 1L 12,418 125,0
432 02a9 13503 2,443 0,377 5800 4227 23,612 3.417 12.,424 125,3
433 6204 - 13490 2,847 0.377 8799 4222 23,408 3,428 12,842 125.5
434 8291 13511 2.471 0.377 57290 4233 23.405 3,425 12,457 125.8
435 [:YFT:) 13343 2,472 0,346 5794 . 4070 23,417 3.407 . 12,597 124.0
434 8127 13384 2,472 .Q.348 %799 4080 23.414 3.400 $2,601 124.3
437 8117 13375 2,874 0,349 5297, 4072 23,411 3,414 ‘12,824 124,55
420 8123 13387 . 2.480 0,349 . . %5798 4078 23,400 3.418 12,440 124.8
439 ara 13374 2,602 0,348 5798 4001 23,408 3.410 12,441  127,0
440 B114 13344 2,489 0,370 5797 4048 23,401 3.424 12,471 127,13
44} 8124 13393 - 2,409 0.349 %5601 4000 23,400 3.428 © 12,874 122,.5
442 0142 13392 2,493 0,349 ‘6798 4094 23,598 3,430 12,486 127.8
443 B148 13415 2.494 0.349 5793 4110 23.598 3.434 12,499 128,0
444 a153 - 13413 2,497 0.349 5295 - At 23,598 3,438 . 12,7205  128.3
445 8144 13403 2,701 0,320 5793 4103 23,590 3.441 12,727  128.5
444 8141 . 13398 © . 2.700 0,349 %820 4073 23,593 3,437 12,713 120.60
447 8415 13471 2,491 0.373 4044 4034 23,597 3,437 12,494 129,0
448 8470 . 13443 2,482 0,370 4274 3859 23,409 3,422 12,441 129.3
449 8427 13479 2.474 0,372 4423 3821 23,4815 3.417 12,815  129.5
450 13474 2,445 0,373 4543 37724 . 23,419 3.415 12,597 129.8
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NUMBER ~ CONFINING TOYAL AXIAL . AXTAL RADIAL » PORE .. HEAN EFFECTIVE FPOROSITY BULK VUDLUME PORE VOLUME - TIME
* . PREBBURE - (FSI) STRESHS (FBI) STRAIN (X) BTRAIN (X) FRESSURE (PB1) STYRESS (PSI) 2y STRAIN (X) BTRAIN (X) (HIN)
451 a874 - 33501 2,450 0,374 4720 3480 23,427 3,404 12,559 130.0.
452 8973 134069 2.4852 0.375 4641 3437 23,430 3.403 12,544 130,3
453 9057 13493 2.4468 . 0.377 9527 35729 23.432 3,403 12,538 130,95 |
454 ?2170 313449 2,837 0.374 2100 3493 23,445 _3.388 12,474  130.8
455 9238 13505 2,835 0,375 7203 3457 23,448 3,383 12,442 131.0 .
45946 9290 13438 2,427 0.375 7303 3374 - 23,455 3.377 12,429 131,32
457 9431 13518 2,424 0,377 7424 3348 23.454 3.301 12,438 131,95
4%8 . 9474 13493 2.418 0,373 75438 3247 23,484 3347 12,305 131,08
459° - . 9654 13477 2,812 0.374 7621 3241 23,4408 - 34345 12,371 132,0
480 9550 - 13482 2417 0.379 75786 3274 23,440 3.374 12,4048 132,3
441 7551 13478 2.4108 0,380 7552 3307 23.458 3,370 12,420 132,.5
442 9560 13493 24887 0.379 7534 T 3342 23.450 3,375 12,407 132.0
443 9557 13479 2.410 0,380 7523 < 3348 23,457 3:.379 12,422 133.0
444 9550 134048 2.419 0.364 7584 > - 3340 23,455 3.302 12,433 133.3
445 9540 13444 2,419 0.362 7508 3348 23,454 3.303 12,438 - 133.5
444 92550 © . 13473 2,420 0.38¢ . 7494 3342 23,454 3,303 12,437 133.8
4487 2549 13474 2.821 0,301 7482 3373 23,453 3.384 12,440 134.0
448 9544 13448 2,420 0,380 7482 3349 23,457 3.379 12,425 134,3
449 9542 13447 2,422 0,303 2473 33725 23,451 3.3687 12,453 134.8
470 2531 13442 2,420 0.382 7481 3359 23,453 3.3084 . 12,444 134.0
471 9532 13454 2.821 0,308 7464 3356 23,453 3,304 12,442 - 135.0
472 9538 13445 ‘2821 0,382 7474 3372 23,453 3,304 12,443 ° 135.3
! 473 95248 13448 2.619 0,301 7460 33152 23,453 3.382 12,434 135,585
474 £533 13459 2.4821 0,301 2484 3357 23,454 ~ 3383 12,439 13%5.8
4735 9524 13454 2.4821 0,382 7420 3343 23,452 . 3.383 12,444 1386.0
474 9440 13427 2,419 0.378 7479 3307 23,459 3,374 12,410 134,31
477 . " 9443 13410 2.418 0,377 7524 3237 23.44% 3,372 12,403 134,58
470 2459 13417 2.410 0.377 7504 3272 23,441 3,372 12,401 134.8
479 9454 13408 2.419 0,378 7502 - 3270 . 23,4481 3.371 12,400 137.0
480 24408 13397 . 2.81% 0.379 7500 3244 23,4857 3.377 12,420 137.3
401 9454 13408 2.419 0.377 7493 3280 23,440 3,323 12.407 137.9
482 9454 13403 2,419 0,378 7489 3202 23,4%9 3,378 12,412 137.8
403 458 13410 2,420 0,378 7487 3287 23,450 3.374 12.418 136.0
484 2453 13400 2,420 0,370 7479 ‘3292 23,458 3,374 12,419 138.3
485 9444 13398 2,421 0.370 744) 3300 - 234434 3.379 12,423 138,98
484 444 13398 2,422 0,379 7453 3310 23,454 * 3,361 12,423 136.8
487 2441 13398 2,422 0.379 7440 aia 23,454 3,380 12.434 139.0
400 2434 - 133682 2422 0.378 7429 3320 23,454 3.377 12,424 139.3
489 9440 13404 2.424 0,379 7420 3330 23.454 3,362 12,438 139.5
490 9444 13402 2,821 0,379 7438 3329 23,455 3.379 12,429 139.8
491 7439 13304 2.413 - 0.373 7344 3190 23,449 3,381 12,343 140.0
492 9429 13344 2,819 0,375 7542 3199 23.448 3.370 12,399 140.3
493 9432 - 433687 2.419 0,373 . 2524 3224 23,443 3,349 12.392° 140,93
494 9428 133682 2,419 0,374 7509 3235 . 23,440 3,372 12,409 140.8
495 417 - 13348 . 24819 0.377 74%0 3243 - 23.,45% 3.373 12,410 141,0
494 9404 13352 2,420 0,327 - 7422 3247 23,458 " 3375 12.415 141.3
49?2 9404 13352 . 2.821 0,377 7441 3240 23,457 3,378 12,419 141,85
490 9408 13354 2.6424 0,379 2444 32729 23,453 3.,379 . $2.431 . 141.8
499 2394 13344 2,421 0,378 7429 32683 23,459 3,379 . 12,432 142,0
500 2398 13353 2:.424 0,378 7419 3297 23,453 12,440 . 142,31
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NUMPER ~ CONFINIHOG ~ ~ TOVAL AXIAL AXIAL RADIAL P6RE HEAN EFFECTIVE POROSITY . BULK VOLUNME PORE UDLUME YIME
PREGBURE (FBI) STRESS (PBI) STRAIN (X) BTRAIN ¢X) FPRESBURE (FBI) STRESS (PSI) ' (X)  STRAIN (X)  BYRAIN (X} (HIN)
5ot 9230% © 13329 C 24422 o 0378 7441 3259 23,459 3.378 12.429 142,35
502 93048 ' 13344 _ 2,419 0,377 - 7440 . C 3287 23,459 3,373 ' 12,409 142,80
503 o383 - 13333 2,822 0.379 . 7428 3275 23,453 3.3680 12,437 143.0
- 504 9347 13308 - 24419 0,373 7482 3220 . 23,442 3.349 12,395 = 143,3
503 . 9347 13314 . 24828 0.377 7443 ‘ 3238 23,457 3,378 ST 124421 143,565
504 9347 13319 2.622 0.377 7433 3249 23,4548 3,378 12,424 143.0
507 - 9342 : 13308 T 24823 0.379 7428 3248 23,453 3,380 12,440 144,0
500 ) 9343 ' 13319 - 2,823 0,370 7432 . 3249 23,854 3.379 © 124433 144,3
509 2343 13314 ' 2.621 0,378 7447 3233 . 23,459 3.373 12,412 144,55
510 93463 13303 2,822 0.379 7438 - 3238 23,453 3,380 © 12,434 144,60
511 9373 ' 13324 - 24624 0,373 - 7432 3257 23.4%0 3,374 12,418 145,0
. 512 9345 13322 . 2.424 0.3727 7426 3257 23,45% 3.378 12,430  145.3
513 9342 13314 . 2:424 0.378 74235 3254 - 230433 3,380 12,440 . 145,95
514 9347 13313 2,424 0.374 7427 3258 23,654 . 30374 12,424 145.8
515 9380 13331 ’ 2.425 - 0,377 v 7423 3273 23,4854 3,379 12,435 144.0
584 9340 - 13320 S 24824 - 04378 7425 3240 23,453 3,380 12,440 144.3
51?7 9349 13324 - 2.42% 0,378 7424 - 3243 23,453 - 3.380 12,439 - 144.5
510 9370 13330 24625 0.378 7422 3273 23,453 3.381¢ 12,440  144.8
519 9373 13320 2,628 " 0,370 7421 3249 _ 23,452 3,362 12.44% 147.0
520 . 9349 13323 2.828 0,379 7422 - 3284 23,4%0 3,304 12,461 147.3
S21 - 9350 ‘ 13304 2,624 ‘ 0.377 7424 J249 _ 23,453 - 3.380 , 12,438 147.5
522 9372 o 13333 2.827 - 0.378 . 7421 3275 23.851 3,383 - 12.4350 147.8
523 9370 13320 2827 0.379 7423 44 23.4%0 3,383 12,454 148,0
24 937 : 13321 . 24428 0.370 7421 3247 23.4850 - 3,304 12,454 146.3
825 9373 13324 - 24820 0,380 C7A19 3221 - 23.447 - 3,388 12,448 - 148.5
5248 9379 ‘ 13324 2:627 0,379 7447 ) 32727 23,450 3,389 12,458 t40.8
527 9380 © 13335 ’ 2.428 . 0.378 7420 3278 23.450 3.38% ) 12,454 14%.0
528 9377 13319 2,827 0.380 7419 3271 » 23.440 3.307 12,485 149.3
529 9374 : . 13317 2.4629 0.379 7489 : 3240 23.448 3,387 - 1244483 149.5
- 630 379 13337 . 24827 0,379 7418 3280 - 23.440 3,304 12,441 149.8
8531 9379 ‘ 13325 - 24429 0,379 - 7412 3277 . 23.448 3.30?7 12,465 150.0
532 - 2303 _ 13332 2,829 -, 0.377 724148 - 3283 23,450 3.304 ' 12,452 150.3
533 9327 . - 13331 ; 2.429 0,379 7447 32727 . 23.849 3,368 12,442  1350.5
534 © 9304 v 13344 2.830 0.378 7416 3209 23,440 3.367 12,443 150.8
535 . 2301 13338 2,430 0.3780 2413 3204 23,448 3,387 $12.482 151.0
534 9380 - 13329 2,430 0.3728 7413 . - 3280 23,449 . 3.38% 12,437  151.3
537 9372 ‘ 13322 2,430 0,381 7413 . 3273 23.644 . 3.392 - 12,482 151.5
530 9375 : 13324 o 24630 0,379 7414 3270 23.448 3,307 12,443 151.8
539. 92349 _ 13324 2,438 0,360 7448 3270 23.444 3392 12,402 152.0.
540 - 9377 13310 2.820 0.380 7412 . 3277 23,4645 3.390 .- 12.478 152,373
G541 93723 . o 13329 .. 24830 0.379 7410 326t 23,447 3.3808 + 12,460 152,95
542 9387 13342 2,832 0,379 7413 3292 . . 23,4844 3.309 12,47 152.8
543 73974 133152 2.431 0,300 2412 3301 231.444 3.390 12,476 1530
544 93082 13325 2.4832 0,376 ° 7413 » 3202 . 23.447 3,369 12,470 153.3
545 2385 13332 244832, 0,379 7411 3209 23,8448 3,390 12,473 153.5
544 - 9367 ‘ 13339 2,432 0,379 7411 : 3292 23,846 3,389 12,472 153.8
547 9379 - 13334 ' 2,432 0.379 7408 3260 23.444 3.209 $12.47%¢ 154.0
5408 9382 13344 2,433 0.380 72407 - 3295 23,444 3.3%92 12,483 154.3
549 9385 13333 2,431 0,380 7410 3290 23,443 3.3 12.478 - 1354,5

550 . 9370 : 13341 2.432 0.379 7405 3293 23,444 3.390 12,474 154,08
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NUMBER  CONFINING TOTAL AXIAL AXTAL RADTAL 'PORE HEAN EFFECTIVE POROSITY BULK VOLUHE PORE YOLUHE TIME.
. PREBSURE (PSI) SVRESS (PBI) BTRAIN (X) STRAIN (X) PRESSBURE (PSI) GTRESS (PSI). (x) STRAIN (X)  STRAIN (X) (HIN)
551 93764 13326 2,632 0,380 - 7404 3204 23,645 3,391 12,480 153.0
552 . 9378 13325 2,433 0.378 7406 3269 23,446 3,390 12,473 155.3
553 9377 13332 2,633 - 0,378 7403 - 3292 23,847 3,388 12,489 - 355.5
554 9375 13329 2,833 0,380 7403 3289 23,642 3,394 12,491 153.8
555 - 9380 13334 2,832 . 0,379 7403 3294 23,445 3.391 12,477 15640
556 9389 13338 2,433 0.377 7401 3305 23,448 3.397 12,464 156.3
557 2369 13327 2,435 0,301 7403 3284 123,441 34398 12,499 158.5
550 . 93ab 13330 2.433 0.378 7402 3294 23,445 3,389 12,473 154,08
559 9375 . 13333 2,413 04379 7408 3289 23,445 3,390 12,476 132.0
540 . 9374 13332 2,832 0,379 7424 3270 23,444 © 3,390 12,473 1573
841 9370 . 13329 2,428 0.374 7544 3148 23,457 ° 3,375 12,421  157.5
562 9375 13329 " 2,629 0.375 7530 3143 23,455 3.378 12,431 1357.8
543 9379 13338 2,430 0,375 7520 3178 23,454 3.279 12,435 158.0
844 9375 13320 2,830 0.374 7518 3177 23,454 3.378 12,433  158.3
565 9376 13327 2,430 0,375 7512 3160 . 23,452 3.381 12,443 158.5
544 9377 13324 2,632 - 0,378 7509 3183 23,452 3,380 12,443 156.8
547 9371 13310 2,632 0,377 7510 34724 23,449 3,385 12,457 159.0
. 548 9374 . 13322 2,632 0,373 7502 31886 . 23,451 3,362 12,448  159.3
549 9372 13324 2,433 0,375 - 7500 3189 23,450 3.304 12,433  159.5
570 9384 13318 2,834 0,378 7500 3182 23,849 3,383 12,459 159.8
571 9348 13322 2.831 0.375 2497 3188 23,451 3.382 £2,448 140.0
572 9372 . 13325 2,633 0.373 7497 3192 . 23,451 3,303 12,449 140.3
573 9385 . 113320 2,833 0,375 7498 3187 23,450 3.383 12,452 160.5
574 9374 13325 2,433 0,374 . 7493 : 3196 23,450 - 34384 12,455 140.8
575 9371 13324 2,833, 0,374 2492 397 . 23,450 3,304 12,454 1610
576 9364 13318 2,433 0:375 - 7495 3184 23,450 3,384 12,453 1481.3
577 9343 13322 2,633 0.375 7492 3192 23,4514 3,303 12,449  161.5
578 937y 13335 2,614 0.374 - *7492 3200 23,452 3.30 12,443 141.8
579 9385 13,8 2.63% 0.377 7491 e 23,444 3,388 12,472 162.0
580 9370 13322 2,433 0,376 7490 3197 23,450 3.384 12,455  1462.3
. 561 - 9383 13113 2,834 0.377 7480 3191 23,448 3,387 12,485 182,83
5682 9374 13322 2,834 0.378 7487 . 3202 23,648 3,308 12,481 142.8
5683 9381 13318 2,834 0,373 7408 3194 23,650, 3,383 12,451  143.0
584 9357 13307 2,435 0,378 . 7487 3184 23,647 a.380 12,449 143.3
565 9338 13317 2.634 0,378 7488 - 3191 23,448 3,384 . 12,462  143.5
584 9358 13317 2,834 0.325 7487 3190 - 23,447 3.3087 12,464 143.8
587 - 93s% 13318 2,435 0.374 7408 3193 23,447 3,387 12,467 144.0
580 9344 13313 2,838 0.375 7484 3194 23,448 3,304 12,440  144.3
sa9 9342 13319 2,635 0.374 7402 3190 123,447 - 3,388 12,449 144.5
590 - 9382 13322 2.4833 0,374 7485 3197 23,430 3.383 12,451  184.8
- 894 9359 13299 2,838 0,378 7401 3194 23,447 * 3,367 12,488  1483,0
592 9382 . 13318 2,434 0,374 7483 - 3198 23,547 3,380 12,470 1653
593 9550 13523 2,849 0,383 7502 . 3371 23,629 3,418 12,559 183,95
594 9553 13494 2,434 0,374 2748 3119 . 23,453 3,303 12,443  145.8
595 9723 13454 2,422 0.379 7934 3033 23,459 3.378 12,414 146.0
594 9634 13492 . 2.418 0,377 8092 2962 | '23.464 3.373 - 12,390 . 144.3
597 9930 13473 2,608 0,379 6224 2004 23,473 3.344 12,351 144.5
. 598 10048 13468 2,402 0,379 83%0 2844 23,478 3,359 12,327  144.8
599 10103 13513 | 2,594 0.377 8481 2739 23,485 3,350 12,292  147.0

. 800 . 10240 ‘ 13492 2.505 0,379 8404 27220 23,492 3,344 12,259 147.3
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NUMBER  CONFINING TOTAL AXIAL AXTAL RADIAL PORE -~ .  HEAN EFFECTIVE POROSITY BULK VOLUHE PORE VOLUME YIHE
FRESSURE (PSI) STRESS (PBI) BTRAIN (X) STRAIN (X) PRESSURE (PSI) STYREGS (PSI) (%) STRAIN (X)  BTRAIN (X) (HIN)
&0t 10240 13489 2,562 0,379 0407 2634 23,495 3,341 12,248 147.5
402 10393 13494 2,578 0.380 . 8814 2613 . 23,700 3,337 12,226  147.8
403 10431 13470 2,57 0.361 . 8884 2542 23,703 3,333 12,210 148.0
404 10500 13497 2,840 0.301 8955 2544 23,704 3.330 12,198  146.3
405 10553 13455 2,558 0,364 9047 2453 23,743 3,320 12,155  148.5
804 10609 13507 2,561 0,301 9134 2438 23,713 3.322 12,1462 140.8
407 10453 13471 2,54 0,380 9234 23354 - 23.726 3.308 12,104 149.0
408 10713 13473 2,54 0.379 9292 2340 . 23,728 3,305 12,092 149,3
409 10790 13453 2.543 0,303 9357 2321 23,724 . 34309 $2,104  149.5
&10 10830 13483 2,545 0,365 9351 2343 23,722 3.313 12,124  149.8
11 10844 13499 2,547 0,367 9328 2401 23,718 3,321 12,145 - 170,0
812 - 10852 13509 2,547 0,366 93313 " 2402 23,721 3.318 12,131 170,3
413 10922 - 13475 24835 0.385 9499 2274 23,732 3,304 12,076 170.5
a14 10947 13491 2,541 0,384 9440 2327 23,723 3,314 12,112  170.8
8135 - 10937 13491 2,539 0.380 9445 2344 23,724 3.315 12,117  171,0
- 436 10939 13500 2.538 0.380 9432 2340 23,725 3,314 12,112 171.3
817 10915 13470 2,539 0.360 9423 2341 23,723 3,318 12,120 171.5
418 10922 13479 2,542 0,380 9410 2354 23,722 3.317 12,124 171.8
419 . 10907 13440 2.837 0,388 9407 2354 23,723 3,314 12,113 172,0
420 10913 13444 2,530 0.309 9394 2349 23,722 3.317 12,125 172.3
a1 10894 13445 2,537 0.389 9384 2359 23,7224 3.313 12,410 172,%
422 . 10898 13452 2,534 0,389 9392 2357 23,725 3.313 12,109 172.0
423 10889 13443 2,534 0.307 9417 2323 23,729 3,307 12.089 173.0 |
824 10874 13422 . 2,538 0,387 9424 2299 23,720 '3.309 12,098 173.3 .
425 10890 13444 2,534 0,384 9419 2322 23,730 3.308 12,087 ° 173.8
826 10870 13413 2,833 0.384 9412 2310 23,729 3,307 12,091 173.8
&27 . 10879 - 13432 2,934 0,386 - 9409 2324 23,730 3,304 12,087 174.0
428 10847 13403 2,531 0.307 9438 2274 23,731 3,305 12,003 174.3
829 10875 13423 2,832 0.365 9423 2299 23.732 3,303 12,074 174,95
430 10003 13444 2.533. 0,384 9422 2313 23,731 . 3,30% $2,081 174.8
431 10040 13418 2,533 0,367 94372 2301 23,729 3.307 12,089 175.0
432 10872 13421 2.534 0.384 9413 2308 23,731 3,303 12,084  175.3
433 10873 13420 2,533 0,389 9422 2300 23,728 3.1 12,107 175.5°
834 10082 13444 2,535 0,387 9399 2334 23.729 . 3,300 12,092 175.8
4315 - 10845 13416 2,533 0,384 9408 2307 23,730 3.306 . 12,085  174.0
&34 10842 13414 2,534 0.388 9396 2114 23,730 3,308 32,088 174.3
837 10854 13402 2,512 0,364 9413 2290 23,734 3,300 12,044 174.5
438 10837 - 13383 2,532 0,385 9414 2271 23.732 3.302 12,074 174.8
439 - 10832 13380 2,332 .0,38% 9413 2270 23,732 3.303 12,078  177.0
440 10831 13381 2,513 0,385 9401 2200 23,732 , 3,302 12,074  1772.3
a41 10018 13347 2,533 0,387 . 9394 2273 23.720 3,307 < 12,095  172.5
842 10821 13377 2.530 0,385 9434 2259 23,734 3.300 12,045 177.8
443 10014 13359 2.530 0,384 9414 2247 23.733 3.301 12,072 178.0
444 106828 13382 2,529 0,304 - 9409 2270 23,734 3.297 12,054 178.3
445 10824 13377 2,531 - 0.304 9403 2249 23,732 3,302 12,0724 170.5
444 10024 13378 2.530 0.305 9417 2259 23,734 . 34300 12,047 178.8
447 10824 13379 2.529 0,303 9433 2243 23,738 3.29% 12,047 179.0
448 10821 13375 2,529 0,389 9430 2242 23,735 3,298 12,039  179.3
849 10823 13372 2.530 0,303 9426 2248 23,737 3,294 12,051  179.8
450 10030 0,363 24%0 3.294 12,044

179.0
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NUNBER CONFlNlNG TOTAL AXIAL AXIAL RADIAL "PORE HEAN EFFECTIVE POROSITY BULK VOLUME FORE VOLUME TIHE
' " PREBSURE (FSI) SBTRESS (FBI)  STRAIM (X) BTRAIN (X) PRESBURE (P81}  S8TKESS (PB1Y . €% STRAIN (%) STRAIN (X)) (HIID
491 100148 . 13344 2:928 0.382 9407 2078 23,742 3.2089 12,027 180.0
452 10832 13379 248928 0,302 9429 2201 23,744 3,290 12,029 1680.3
483 10624 13377 L 2,828 . 0,300 94724 2199 23,743 3.200 12,023 - 180.8
454 10011 13389 20528 0,304 0445 2198 23,741 3,290 12,030 160,68
4595 . 100821 - 133720 2.524 - 0.3682 9483 T 2187 23,748 3,290 - 12,030 181.0
4548 10835 13394 2.8524 - 0,380 o492 . 2192 23,748 C . 3.203 12,018 101.3
457 .10822 . 13378 2.524 0.380 9493 21680 23,749 3.2086 12,014, 181.3
458 . 10022 43374 24828 0.301 2490 - 2175 : ) 23.743 3.287 ‘12.020 161,68
459’ ~ 10027 13379 2.827 0,360 9494 3 1:} - 23.744 34267 12,018 182.0.
840 106824 13377 . 24927 0.380 9492 2184 23,744 3.2648 12.015 182,3
441 10828 ©.13360 24528 0.38% - 9489 2169 . 23.744 3,287 - 12,019 - 182.3
- 8482 !0820 T 133227 2,528 0.380 9489 2183 . 23.744 - 342848 12,014 162,08
443 10820 13374 2927 0.379 9491 - 2179 23,743 3,205 S 12,012 103.0
444 10020 13321 ‘2527 ; 0,380 9493 2177 23.743 3.267 . 12,020 183,3
445 10824 . - 13381 2:.528 0.379 9491 2163 23,745 3,283 12,012 1831.5
444 10822 13373 2.520 0:.379. 9480 2104 23,744 3.288 12.014 163.8
-Y-Y4 10822 13372 20822 0,361 . 9484 2184 ‘23,742 3.269 12,024 '184.0
440 10833 133684 2,520 0.370 9483 2199 23,748 © 3.26% 12,010 104,33
ALY 10820 13379 2.520 0.379 9483 2193 23.743 3.208 12,013  164.5
420 10826 13361 2.928 - - 0.,379 2483 2195 239744 3,287 12,0127 164,0
a73 10824 13349 2,528 0,379 2483 2189 23.748 3.204 12,012  163.0
422 10820 13371 2.527 0.370 9404 2184 23.744 3,204 12,008 183,323
473 10829 133601 2,820 - 0.379 478 220¢ 23.744 3.287 - 12,047 189,55
A74 10017 - 133727 2.520 0,380 9461 - 2190 23,742 3.289 12,024 185%.68
A75 10827 13375 . 2,529 0.3729 9472 2199 23,743 3,280 12,021 184.0
478 10825 13374 2,520 0,360 9478 2194 23,742 3.289 12,0248 184,3
477 10019 13359 2:.529 0,38t . 9424 2164 23.740 3.292 12,039 184,95
478 10035 13384 2.520 0,379 9424 2209 23,745 3.2088 12.014 1848
479 10819 13342 - 249528 0,301 9478 - 2193 23,7448 L 3,290 12,030 182,0
480 ‘10828 13379 2.529 0,379 9478 2202 23,744 - 342087 12,019  182,3
481 10423 13375 2.52% 0,360 9471 2203 23,742 3,289 12,025 187,98
- 482 10024 13373 2,529 0,380 9423 2200 '23.743 3.260 ‘ 12.022 182.8
483 100823 1331727 2.520 - 0.380 9471 2204 23,744 3.2687 12,018 168,.0
404 - 10622 13374 2.529 0,380 9447 2204 23,743 3.280 12,023 168,3
485 10822 13378 - 2.520 0,379 9449 2203 23,745 3.2893 12,018 18a.98
- 404 10024 13340 ‘24529 "0.379 Q440 - 2201 23,743 3,260 12,021 186,08
487 10820 131748 2,529 0.380 94408 2204 23,7414 . 3.290 12,029 1689.0
4606 10827 - 133179 2.528 0,380 9471 2204 23,743 3.2688 12,020 189.3
689 1082¢ 13373 2.529 0.379 944% 2208 23,743 3.287 12,020 189,95
490 106820 13301 2,529 0,381 9468 2211 23,740 3.292 . 12,034 189,08
491 10022 13374 2,530 0,.361% 9467.. 52206» 23.740 3.292 12,038 190.,0
492 100829 13301 . 2,529 0.329 2444 2211 23,744 3,287 12,019 190,3
493 10825 133685 2.530 0.379 9445 2213 23,743 3.288 12,021 190,858
&94 106822 *313304 2:.529 0.380 9!63 ) 2213 23.741 3.290 12,030 190.8
499 10023 13379 2,530 0.3729 9442 2213 23,742 3.209 12,023 191.0 .
494 10613 13357 2,531 0.370 9450 - 2202 23,744 3.287 12.019 19,3
497 10829 13281 . 2,530 0.379 9448 - 2218 23,742 3.289 12,0238 191.9
498 10814 13344 - 2,529 0.378 9443 . 2201 23,243 3,203 12,012 191.8
499 10834 13374 2,529 0.379 9458 2220 23,744 3.2687 12.018 192,0
- 700 10817 2.530 - 0,379 - 94%0 2211 . 3.2688

192,33

.
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NUMBER ~ CONFINING TOTAL AXIAL AXJAL. - RADIAL PORE - HEAN EFFECTIVE POROSITY BULK VOLUME -~ PORE VOLUHE TIME
PREBBURE (PSI) STREGS (PSI) STRAIN (X) BTRAIN (X) FRESSURE (FBI) BTRESS (FSI) (%) STRAIN (X)  BTRAIN (X) (HIN)
700 10884 13384 2,530 0.380 R 7Y S 2202 23.741 3,290 12,032 192,5
702 U 10011 13358 2,530 0,360 9440 2199 23,741 3.290 12,030 192.8
703 10812 . 13367 2,532 0.379 9455 . C 2200 . 23,741 3,290 12,030 193.0
704 10817 13349 2,530 0.380 9454 2211 23,742 3.289 12,024 193.3
705 10820 C - 13348 L2.531. 0,380 . 9457 2212 23,741 3,290 12,029 193.%
704 10035 13309 2,531 0.379 - 9454 , 2229 23,742 3,290 12,028 193.8°
707 . 10818 ° 13321 2,530 . 0.380 9454 2214 © 23,742 3.2089 12,027 194,0
708 10810 13375 2.531 0,379 9453 2214 S 23,742 3,289 12,024 194,3
709 . 10823 13304 2,530 0.379 9455 2222 T 23,743 3,208 12,021 194.5
710 11121 .. 13483 2,528 - 0.380 9600 2307 23,735 3.304 12,068 194.8
711 11144 13488 L 2,521 0.385 9757 2140 23,748 ¢ 3.290 12,014  195.0
712 11242 13471 2,509 04304 - 9909 2074 23,757 3,278 . 11,962 195.3
713 11428 13477 12,504 0.391 9994 L 2109 23,752 3.200 11,989  195.5
714 11430 . 13448 2,494 0.389 10109 1999 23,742 3,274 11,937  195.8
715 11449 13475 2,493 04388 10172 1951 23,749 . 3,245 11,905  194,0
716 11554 13534 2.495 0.392 10220 1995 23,741 3.278 11.947  194.3
M7 11429 13402 2.497 0,393 10244 2022 23,756 3,203 £1.962  194.5
718 11540 - - 13535 24492 0,367 10310 1908 - 23,770 3.244 11,901 194.8
719 11643 13497 2.400 T 0,390 10344 1894 - 23,777 - 3,259 - 11.871  197.0
720 11448 C43A7s 2,473 0,390 10428 1842 . 23,780 3,256 11.657 197.3
721 11497 13488 - 2,471 0,387 10490 © 1802 23,768 3,248 11.814 - 192,5
722 © 19745 S 13488 2,449 0,390 - 10343 1794 23,784 3.249 11.827 197.8
723 - 11270 13510 2.440 0,389 - 10597 . 1758 23,766 3.248 13,6814 198,00
724 11853 13544 - 2,468 0.390 10682 1243 23,788  3.248 . 11.618 198.3
725 11054 - 13527 2.441 0,387 10701 , 1700 23.798 - 3.234 11,7247  198.5
724 11679 13434 - 2,451 0.389 10755 | 1649 23,803 3.228 11,743 190.8
727 . 11973 13505 2,452 0,392 10802 1401 23.800 3,235 11,764 199.0
728 11970 13495 2,440 0,387 10855 1423 23,610 3,222 11.714  199.3
729 12049 13531 2,448 0,391 - . 10908 1436 23,804 3,23t 11,743 199.5
730 12047 13480 2,440 0,389 10949 - 1573 . 23.013 3.219 11,499 199,08
731 12110 13478 2,435 0.398 - 10999 - 1545 23.014 3.217 . 11,487 200.0 -
732 12173 13559 2,440  0.393 11042 1592 . 23.809 3.224 11,719 200,3
733 12157 13530 2,433 0.393 11089 1524 . 23,814 3219 11.494  200.5
734 12143 13504 2,428 04389 12 - 1489 23,624 3,207 11.449  200.8
738 12214 13509 2,427 0,392 $3149 1492 23,821 3.212 . 11,643 201,0
734 12250 13441 2.414 0,391 11190 1441 23,032 3.199 11.412  201.3
7237 . 12331 13478 2,414 0,393 $1238 1426 23.631 . 3.208 11.414  201.5
738 12322 43459 2.411 0,392 11283 1417 23.835 3,195 11,594 201.8
739 12429 13509 . 2,411 0,398 11340 $440- 23,831  3.203 11.419  202,0
740 12428 . 13474 - 2,428 0,395 113286 1517 23,6821 3.215 11,465 202,3
741 12285 13380 2,404 0.390 . 11308 1345 . 23.848 3.180 © 18,541 202.5
742 123720 13492 2.413 0.395 11294 1448 23,830 . 3.202 11,620 202.8
743 12347 13492 - 2,413 0,393 - 11290 1451 * 23.829 3,203 11,624 203.0
744 12374 13481 2.413 0,395 11280 1440 23,830 3,203 11.422 203.3
245 12349 13489 2,404 0,394 . 11274 1447 23,6830 3.203 11,420 203.5
744 12348 13475 2,413 0,396 11270 1464 23.6820 3.205 11,431 203.8
747 12347 13474 2,414 0.394 11247 1448 23,830 3.202 - 11,419 204.0 .
748 12337 134472 2,413 0,397 11242 R 1444 23,827 3,208 11,434  204.3
749 123384 - 13445 '2,413 0,394 11240 © 1445 23.830° 3,202 11,420  204.5

750 12332 ° 13437 - 2,413 - 0,294 - 1208 " 14418 23,829 3.204 11.427 204.8
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CHUMBER . - CONFINING TOTAL AXIAL - AXJAL  RADIAL -PORE -. : ‘-HEAN EFFECTIVE POROSITY ' BULK VOLUME - PORE VOLUHE . TIME
- .. PRESBURE (PSI) STRESS (FBI) STRAIN (X) STRAIN (X) PRESSURE (PBI) GTRESS (PBI) (X) . STRAIN (X)  BTRAIN (X) (MIN)

751 12330 13438 2,411 - 0,394 11240° 1430 23,829 3.203 11.424  205.0
752 ' 12331 ~ 1. 13449 L 24418 04394 - 11268 - - 1437 23.833 3.199 11,800 205.3
753 ‘32329 - .. 13439 T 24485 . 0.394 ' 11240 . 1459 23,823 3208 184643 0 2035.5. |
754 12314 o 13419 2.409 0.394 112050 ' 1433 . 23,034 34197 ‘11.603 - 205.8

! <788 . 12318 ‘ 13438 2,410 0.393 $1243 1428 23.683% - 31948 ) 12.598  204.0

P 756" 12323 . 13449 s 2.412 04395 oo 11293 ' 1444 o 23.029 3.203 - 31,624 - 208,3

[ - T A 12320 13434 T 2.411 0:395 11245 1452 - 231.830 J.202 11,4819 204,85

c 758 12317 . - 13428 . 2,412 0,395 = 11244 1441 23,830 3,202 . 11,620  208.8

i 759 . g2312 . 13415 2,410 0,392 11254 : 1423 23,029 3,204 11,628  207.0

: 740 12312 13420 . 2409 04393 44249 L .1419 : 23.083% 3.19% 15,594 207.3

- 781 12310 13421 v 2,408 . 0,393 11279 1401 ) 231,837 3.193 -, 11,588 2072.5
7242 12292 = - 13398 ' 2,408 0,392 -1 11289 . 1349 . 23.68308 3.190 - 11.579 207.6
743 12304 -~ 13408 T 24408 . 0,374 11292 : 1397 234834 3.494 . 11,598 208.0
784 . 12288 o 13400 . 2.40% 0,393 44258 1400 23,831 3,199 £11.613 208.3

© 745 . 12300 13408 ST 24407 0 04393 11279 1390 23.035 3,194 ' 11.594 - 200.5

- 784 0 . 12298 : 13409 . 2,404 - 0.392 11272 : 1393 23.839 - 34190 11.5724 208.8
247 12269 T 13401 " 24407 0.393 . 11264 1394 . 23.037 3,193 11,568  20%.0
248 - 12290 13398 2.400 0.392 11240 1398 L. 23.837 3,192 : 11,586 209.3
249 12293 . ' 13409 2.411 0,393 11245 ' 1421 . 23,833 = . 3.198 11,408  209.5
770 12291 _ © 13408 - 2,410 0,393 - 11223 1439 23,0831 - 30200 , 11,814 209.0
7 12294 0 134100 . 24404 0,391 T 11274 ~13%92 23,0431 - 3.167 11,347 - 210,0

j . 772 12291 - 13407 ' 2,408 0.392° 11243 - - 1400 23,839 34190 11.574 210.3

? 773 . 12280 13389 ©2.40F . 0.39% 382720 1379 23.0841 3.1688 11.544 - 210.5

: 7724 12249 T 13378 L. 24400 0:.39% - 11287 - 1372 L 234048 3182 T 11.8948 210.8

o 775 12247 . 13379 2:.405 0s391 T 14242 . 1375 23.840 3,180 114570 © 211.0
7726 - 12255 13341 2,404 0,392 - 11288 1357 23.840 3.188 : 11,570 211.3

P77 12247 R 13340 2,403 0.387 11249 1342 23.048 3.177 11,531 211.5
778 122%6 13354 24403 . 0,39 . 31287 g - 13%4 - 23,843 3.104 11,558 211.8
779 12273 : 13384 o 2.4408 . . . 0,393 . 31282 - ' - 1308t . 23.8306 3190 11,580 212,0,

: - 780 . 12287 - 13347 S 2.40% 0.390 T 11282 1322 . 23,042 3.18% 11559 0 212.3

[N 708 12245 Lo 13382 - 20405 - 04391 11281 - 1374 23.841 3.168 : 11,544 212.5

P 782 f122a1 oo 1339% 2,404 0,391 11252 C 1394 23.841 3.188 11,549 212,08

783 122729 © 13404 . "2.40% 0.390 11257 1394 | 23.843 3.48%" 1t.8%8 213.0
- 784 12279 13390 2,404 " 0+309 11254 L 1393 23,844 3.103 11,552 - 213.3

1 785 12275 : 133683 . . . 2,408 o 0.391 - 13207 . 1387 23.041 3.107 11.549 213,45

i 784 . 12282 13392 - - 2,405 . 0,3%0 11255 g .. 1392 23,842 = 3.188 14,5961 213.8

! 787 . 12202 _ 13370 24407 0,390 - 11250 - 1397 C 0 23,841 3.187 T 11.8547  214.0

7688 _ 12279 C 13394 - 24408 0,389 311283 0 S 1398 1 23.843 3.104 11,556 214.3

j 09 12263 13398 2,408 0.389 11250 1404 - 23.842 3.184 11,541 214.5

: 790 12274 © 133086 2.408 0,3%0 11251 1393 ot 23,039 3.189 11,575 214.8

791 12249 - _ 13381 » 2,407 0.391 11249 ’ ) 1390 231,840 3.180 11,5722 215.0
792 132082 13398 T 20407 ~ 04398 11250 » 1403 23,839 3.3190 11,5768 215.3
793 - 12274 ' '$3392 2:.407 . 0,391 11348 . 14014 : 23,840 3.388 : 11,572 215.5

. 794 12277 133684 2,407 . 0,392 11245 " 1400 231,837 3.192 11.586 21%5.8
“79% 12275 T 13368 2,400 . 0.392 11243 = - 1402 23.638 3,190 11,5682 ~ 214.0

794 12274 - 13390 2,409 0,390 11244 g 1402 23.839 3.189 - 11,5724  216.3
7972 . 12261 .o 13398 2.400 0,391 - 11240 - 3412 23.839 3,190 - 41.8578 2149
790 oo k227% 13377 . 2.408 0,392 11242 1396 - 23.8348 3,193 11.509 214.0
729% . 12249 » 13387 - T 20407 0,390 T 11240 14010 23,644 3.1687 11.544 2172.0

ado 12279 133199 = 2,410 0,393 11242 : 1411 23.834 3196 11,402 217,33 -
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"UNEAXTAL STRAIN TEST. SAMFLE #1
_ NUMBER  CONFINING  ~ TOTAL AXIAL AXIAL RADIAL - PORE  HEAN EFFECTIVE POROSITY BULK VOLUME = PDRE VOLUME = TIME
ol - - PRESBURE (FSI) . STREBS (PSI) BYRAIN (X) STRAIN (X) PREGSURE (PE1) BYREGS (FBI) - (X)  BYRAIN (X) ~ STRAIN €X)  (HIN}
ao1 . 12200 s 13391 2,409 0,391 1239 : 441!\ ; 23,037 3.192 12,505 - 212.5
802 - 12288 13399 ‘2,408 . . 0,391 11239 1419 23,839 - 3,190 11,8528 217.8
‘803 . . 12270 13303 2,408 . 0,391 11235 ~ 1404 23,830 . 3,191 18,5081 - 21840
‘804 . . 12282 13404 . 2,409 0,394 . . 1123 . 1422 23,038 3.191 11,502  218,3
gos 12283 13389 - 2,408 © 0.392 11234 L1417 - 23,830 3.191 11.503  218.5
08 . 12287 : 13198 T 24409 0,392 - 11233 " 1423 23,037 - 34192 S 114584 218.8
- 8072 L 12292 S 13410 2,410 0.390 11234 ‘ 1430 : 23,039 3.1%90 . 11,578 219.0
.aoa - 12282 13393 < 2,408 0,391 11234 . 1488 - 23,838 . 3.198 11,579 219,13
809 12287 13408 2,410 0,391 11234 S 1424 23.834 - 3193 11.589  219.5
810, . 12204 13394 . . 24409 0,391 11233 © 1428 23,039 34190 . 13,877  219.0
81y 122722 13394 - 2,409 . 0392 11238 - 1417 23,034 3,193 . 11,5689 . 220,0
812 12283 S 13390 24410 T 04391 11233 L8428 23,837 S 3.192 11,584 220.3
a13 12294 T 13403 2,410 0.391 11230 © 1431 23,037 3.192 11,584 220,%
‘814 12209 - 13398 2,409 0,391 . 11229 N 1429 T 23,838 . 3,491 11,581  220.8
818 L 12292 T 33408 .2.,409 0,393 11228 - 1439 23.0839 . 3398 11,579 - 221,0
814 12292 13402 2,408 0,391 11227 1434 , 23,830 . 3,191 11,579 221,3
817 12202 ST 134010 2,409 - 0,393 11224 » 1430 23,835 3,195 11.594  221,5
a18 ©12202 13403 2411 0.390. - 11223 S 1434 » 23,830 . 3,191 T 311,582 221.8
819 12284 13394 ' 2.410 0,392 o122 1433 . 23,836 3.194 11,393 222,0
820 12264 13391 2,410 © 04391 11222 : 1431 23,6837 '3.193 11,507 222,3
, a21 12292 ’ 13404 2,411 0,392 11223 1439 23,035 3,195 11,594 222,5
Cy . 822 . 12283 13398 - 2,410 C 04392 18220 - 1434 T 23,035 3.193 11,594 222.8
i -823 Cog2208 . 13395 . 2,410 0,393 11220 . 1438 ‘23,834 - 3.198 11,599  223,0
e 824 - 12283 13304 ' 2,409 - 0,392 11217 . 3433 23.037 3.193 . 11,500 223,3
82s 12204 - 13398 . /2,410 . 00394 11219 1433 . 23.6313 3.497 . 11,404 . 221.5
828 - 12290 13404 oo 2,411 0,393 . - 11218 1443 .. .23.833 3.197 11,403 223.8
827" © 12299 13413 2,411 - . 0,398 11210 o 1452 . . 23.037 3,193 11,584 224.0
a28 12291 13405 2,410 0,3%1 RS § 23 3 1446 . 23.637 3.193 11,588 224,3
829 - 12292 - 13404 T 24418 . 0398 11219 . 1448 23,034 3,193 31,589 - 224,5
930 12290 13408 - 2.412 0,391 11212 1450 . 23.034 3.194 . 11,590 224.8
- A3 12294 13410 - 2,411 0.398 - 11218 1451 - 23,6834 3.193 11,589  225.0
832 12209 13407 2,412 0,398 11292 1450 - 23,834 3.194 ~ 1 11.5%0 . 22%,3
833 12295 ST 13405 2,413 0,393 - 11192 : 1473 23.831° - 3,200 ° 11,414 225,55
g 834 12209 S0 13408 2,413 0,392 - 11180 1480 - 23,6823 34198 11.408 225.8
a 83s . 12294 . 13410 T 24413 7 0.392 11164 1482 23,034 3.197 114,402 - 224,0
: 834 12288 13403 2,413 - 0439t - 11183 1478 23,833 34198 11,598 224.3
. -a37 . 12292 , 13413 . 2,414 0,392 11184 L1401 23,834 3.197 11,403 224.5
. A38 12294 13405 T 2.412 0,392 11172 1492 23,834 36197 11,400 224,80
a1y | t22e7 13295 2,415 T 04394 11154 1500 . 23,829 3,203 11,425 222,0
840 12283 T 13398 2,414 0,393 C18484 1500 ' 23.830 3,200 11,4819 227,3
B4t . 12284 13399 2,413 0,395 11153 1502 . 23,829 - 3.20% - 13,424  222.5
" B42. 12290 13399 2,415 0,393 - 1115% 1504 23,830 3,201 ‘ 11.419 2272.8
843 . . 12283 13407 2,414 0,394 11157 B 113 NN 23,830 3.20¢ 11,418 228,0
844 12292 13404 2,413 0,393 11159 1504 23,032 3.199 © o 11.411 228.3
845 12283 13387 S 24414 0,394 11159 | 1492 23,830 . 3,208 C 314609 . 220,58
8445 - 12200 L 13394 - 2,443 0,419 10481 .. 2040 23,770 3.2 11.944 ~ 228,8
847 12224 - . 13348 2,475 0,444 9907 2469 23,705 3.347 12,234 229.0
848 12013 - - 13142 2,482 © . 0.458 9345 3023 ' 23.479 3.390 12,359 229.3
849" T 11742 12680 2,400 0,484 8920 3201 23,844 30413 T 12,428 229.5

850 -~ "18492 © 12831 2,479 - 0.470 8530 © 3342 23,454 3.420 12,443 229.8
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MUMBER  CONFINING  TOTAL AXIAL ~  ~ AXIAL RADIAL

' PORE

MEAN EFFECTIVE POROSIIY BULK VOLUME  PORE VOLUME  TRHE

ass . 3an 4843 24344 - 04241

2118

1943

2,848

" PRESBURE (PSI) BTRESS (FBI) BYRAIN (2) BYRAIN (X) PRESGURE (PSI) BYREGS (PSI) (%) STRAIN (X)  SYRAIN (X) (NIN)
858 11255 - 12398 - 2,478 0.472 8193 . 3442 . 23,651 3,422 12,483  230,0
852 10964 .. 12119 2,478 ' 0,473 7685 3444 - 23,647 3.423 12,499  230.3
853 10378 . 11538 © 2,470 04457 7509 3173 23,469 3.303 12,303 230.%
BS54 9940 . 11114 . 2,467 . 0,449 7320 3012 23,477  3.344 12,334  230.8
Sass 9492 . 10859 24485 0.446 7082 2999 23,879 3,350 12,323 231,0
054 . 9423 . 10594 . - 2,442 0.440 - 4848 2940 23.407 3,342 12,270 231.3
as7 9158 10319 2,457 04437 4849 2676 - 23,491 3,334 12,253 231.5
esp 8891 10062 2,452 - 0,433 8491 . 2790 23,697 3.318 . 12,218 231,80
-ase @618 9788 2,445  0.427 8328 2680 23,709 3,298 © 12,157 232,60
840 0355 98529 T 24437 04419 £179 2987 23,724 3.274 12,001 232.3
841 2091 9252 2,428 0.412 . 6044 2434 23,734 3.253 12,014 - 232,5
882 . 7829 ' 8990 2,419 0,405 85923 2290 23,751 3.229 11,938 232,08
843 7543 e 2,411 0,394 5810 2142 23,764 3.204 - 11,850 233,0
044 7337 8522 . 2,403 0.307 . 57204 2028 23,784 3.174 11,747  233.3
843 . 7095 8288 2,394 0,377 5402 1003 23,803 3.148 11,472  233,5
844 4083 8045 2,383 0.348 - 5504 1750 23,821 3.139 11,577 233.8
887 . 6840 7809 2,376 0,339 5418 1812 23,830 3.093 11,491  234,0
848 - 8414 7601 . 2,344 ~04344 5335 1475 23.862 3,098 11,349 234.3
a49 4188 7364 2,357 .. .,0.332 5254 13122 23.087 3,021 11,244  234.5
- 870 5955 7130 2,345 . . - 0,315 5103 1144 23,920 2,974 11,079 234.8
074 5730 6908 2,333 0.285. 5143 979 23,972 2.903 10,820  235.0
a72 - 5493 4449 2,333 - 0,274 4884 998 " 23,905 2,602 10,751 . 235.3
873 85265 . &AAL 2,330 . 0.274 4594 1042 23,974 2.6890 10.791  235.5
8724 . 5049 éz21 2.330 04278 4340 1080 23,973 2.690 10.802  235.8
8IS ¢ a@s9 © 4030 23337 04274 4141 ° 1008 23,974 2,885 20,795  234.0
. 874 485t 56026 . 2.337 0,249 3984 1050 23,980 2,874 10,764 234.3
877 . A447 %439 2,334 04267 - 3020 1037 23,962 2.040 10,740  234.5
878 4282 S444 -~ 2,33 0.264 3671 998 423,988 2,040 10,727 234.8
879 4105 . 5273 . 24329 0,234 3538 950 23,998 2.841 10,447 237.0
260 3922 . 5090 2,324 . 0.249 3404 907 24,010 2.6822 10,602  237.3
a61 3725 . 4898 - 2,332 0,292 3113 1003 23.994 2,837 10,470 - 237.5
@82 3We - 4491 2,334 0.254 2087 1022 23,987 2.046 10,712 237.8
883 3317 © 4488 2,332 - 0,254 2490 1015 23.968 2,840 10,700 238.0
884  3N2Z L 4279 2,329, 0,23 2515 985 23.992 - 2,63t 10,479 238.3
23,924 10,7273 230.5
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. UNTAXTAL STRAIN TEST. BAMPLE #3 . = . =

CONFINING,

TOTAL AXTAL .

AXYAL

RADIAL -

- PORE

HEAN EFFfGTiUE‘ POROSITY BULK VUDLUHE PORE VOLUME TIME

HUMBER ‘ . ’
PRESBURE - ({F81) STRESS (FBI) BTIRAIN (X) STRAIN (X) FRKEGSURE (FEI)  BTRESS (PSI) I ¢4 . BTRAIN (X) STRAIN (X)) (HMIN)
. | 0 o 0.000 L 04000 A+ S (1] 30.800 0,000 . ‘0,000 0,0
2 VAR T e 0,013 0.011 35 13 30,7277 0.034 0.109 0.3
3 118 124 0.019 0,015 97 23 30,748 - 0.048 0.188 0.5
4 223 220 0.010 0,012 - 220 2 30,779 © - 0.,034 0,103 - 0.8
L I 320 3148 0,007 .- 0.009 328 s 4 30,787 0,024 - 0.084 1.0
) 410 410 0,017 0.014 388 23 30,774 0.045 0.128 1.3
? S04 515 ‘0.047 0.0138 : 483 24 30,774 0047 © 04133 1.5
. : 523 528 0.019 o0.018 A8 25 - . 30.789 . 0,054 0.155 1.8
9 521 332 0,021 0,014 494 31 30,749 0,034 . 0,153 240
- 10 522 - - 52% 0.021 0.013 503 19 30,771 0,031 0.1448 243
11 434 . 633 . 0.003 0,007 488 - -22 "30.794 0.020 0,041 2,5
12 L 724 720 . - 0.,008 0,008 289 -39 30.792 0.017 - 0,028 - 2,8
13- 824 a2t 0:01%1 . "0.011 - 935 -12 30,7886 0.032 . 0,072 3.0
14 .} ¥4 924 0,014 0,014 . 909 10 30,761 - 04044 0.104 3.3
15 1003 1014 0,020 0.010 81 . 28 30,774 0.034 D.1418 1Y
14 1091 1104 0.014 0,018 131095 1 . 304782 0,044 0,105 3.0
1?7 1184 1168 0,015 0,013 - 1190 -2 30.703 0,045 - 0.100 4,0
18- 12724 . 1284 0,013 0,014 1292 =14 30,787 0.042 0,084 4.3
19 1354 1344 0.013 © 0,014 1380 | =20 30,788 0,041 0,079 4,5
. 20 ‘1451 1441 0.013 . 0,013 ‘31449 -14 30.789 0.042 0.077 . 4.7
21 1537 . 1550 0,01¢ "0.014 15641 -19 30,792 0.039 o Q.04848 5.0
22 1425 1439 0,020 - 0.018 14828 3 30,70% 0,054 . 0.117 S5.3
23 1229 =~ - . 1748 0.0258 - 0,023 - 1704 29 30,773 0.070 0,138 - 5.5
24 16814 16829 0,021 0,020 1818 't 30,780 0.041 0125 B8
i 1919 - 1943 . 0,013 0,014 1949 -21 30,793 0,043 . 0.049 440
26 2024 - 20384 - . 0,018, 0.020 . 2033 -4 30,785 0,057 0.105 4.2
27 2143 2160 0,019 0.020 2151 -1 30,788 0.0%9 0,10% . 648
28 2251 L 2283 - 0,018 0.02% 2273 -18 30.769 0,057 . 0,094 4.8
29 23614 2348 - 0,017 0.021 .. 23%0 - -28 30,7866 0,009 0,097 7.0
30 2479 2508 0.024 0,023 (2491 =1 30,782 0.070 0,129 7.2 .
at 2598 2423 0,024 0.024 2402 4 30,703 0.021 04127 79
32 2494 2724 0,027 ' 0,025 2710 - -t 30,7280 0,078 0.144 7.7
33 2830 - 2849 0,021 0.023 . 2830 -1 30,789 0,044 0,100 8,0
- 34 2953 2944 0.024 0.029 . 2928 - 30,779 0,083 0,158 8.2 .
- 33 3035 - 3070 0,031 - 0.029 3021 25 307227 0,089 0.144 8.3
34 - 3147 3147 0,038 0.034 - 3103 s -1 30:7267 0,104 - Oe21% 8.7
37 3239 3244 0.020 - 0.028 3281 S -13 - 30.790 0.0722 0,103 - 9,0
k{1 3337 3354 0.027 0,031 - 3335 SRR 4 30,280 0,089 © 04154 92
a9 3423 3444 0.033 0,033 ‘3410 20 30,7274 0,100 04185 2.5
- 40 aA%4A4 - 3573 0.028° . 0.031 3540 14 304782 0,090 0,448 - 9,7
41 3429 3445 0.033 - “0.030 _ 3410 - 24 30,249 . 0.110 0211 10,0 .
A2 3732 3262 0,032 0,035 - 3Nne 23 30,778 0,102 0.180 - 10,2
43 - 3843 38624 . 7 0,032 0,038 e i:31: 34 30,774 0.107 . 0.191 10.5
44 3949 977 . 0.034 . 0,030 3926 30 30,273 0.110 04198 10,7
15 4045 4094 0.034 0.028 4034 41 30,775 0110 0191 1t1.0
44 T 4182 . 4219 0.027 0,034 4176 14 30,787 0.095 - 0.138 11,2
47 - 4302 4325 0,037 0,041 - 4285 44 30,271 0,119 . 0.212 11,5
48 4422 4450 0.045 0,044 4350 a4 30,7461 0.137 0.244. 11.?
49 - 4547 4578 0,035 0,041 . 4508 48 30,778 01348 0,193 12,0
50 4472 4707 - 0,041 . 4423 at 304774 0.121

0.039

0,205

12,2




_"n.m'mxm. STRAIN TEST., SAHPLE 43

MUMBER ~ CONFININO = TOTAL AXTAL AXIAL RADIAL - PORE . HEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUME. ~YIME
- PRESSURE (PSI) BTRESS (FBI) BTRAIN (X) SBTRAIN (X) PRESSURE (PBI) STRESS (PSI) (%) STRAIN (X) ~ BTRAIN (X) (HIN)
51 L A797 . 483t 04029 0039 478t .. - 27 30.785 - 0.107 0,155 = 12,5
82 4919 . 4948 0,035 0,041 . 4890 .38 30,780 0,117 0,181 12,7
‘53 5040 : 5079 . 0,038 . 0,041 - 4998 - 30,781 0.110 04179 13,0
54 . S154° B189 . 00,037 0,044 s11s S 84 30,778 - 0.125 0,198 13,2
‘55 5272 . 5313 0,039 0,045 5219 86 30,777 0,129 - - 0.204  13.5
6. - . 5390 - S433 0,040 - 0.046 - 5328 . 7P 30,777 0,431 0,207 13,7
57 . 5490 U B5447 . 0,004 0,046 SA3% 73 30,773 0.134 0,218 14,0
S8 5408 5448 0,041 0,048 5544 75 30,775 0,138 L 04219 14,2
59 57224 . . 8?71 0,038 0.044 8448 2 30,701 - 0,130 0,191 14,5
80 5841 . - 5883 0.039 0,048 8777 78 30,779 0,133 0,202 14,7
41 898y s991 0,041 0,050 . s88s - ao . 30,777 0,141 C 0,215 13,0
82 &0 L8110 0,042 0,051 5998 - e? 30,777 0.143 0,218 15,2
&3 - &192 - 423§ 04043 . 04051 -oAn3 - 92 © 304777 0,148 0.221 15,5
44 &8 4343 0,047 0,058 8224 107 30,769 0,159 . 0,260 15,7
. 4448 4407 0,052 0,057 . 4328 . 131 30,764 0.144 0,274 18,0
46 4540 - 8412 0,053 - 0,080 4443 140 30,743 0,173 04292 . 1442
R . 8708 4733 0,048 . 0,059 . 4401 RS £ 30,770 0,185 . 0,281 1A.S
48 4850 - 4899 - 0.054 . 0,081 - 8729 137 30,764 . 0,376 0,292 14,7
&9 4993 7020 0,05t - 0.061 - &88S - - 120 30,787 04474 0,281 17,0 -
20 . 7132 - 7180  0.051 0,043 7017 124 30,767 0.178 0,202 17,2
71 7278 7310 0,049 0,059 7179 - 108" 30,775 0.147 . 0.247 17,5
722 72415 7448 0,052 0,043 7290 127 30,770 . 0.17? 0,274 1747
73 7540 7595 0.057 0.088 7410 181 . 30,782 0.393 0.317 - 18,0 :
74 7691 7724 0,054 0,086 7377 . 124  30.768. 0.168 © 0,291 1842
75 - 7828 .. 7863 0,062 = 0.073 - 7441 179 . . 30,755 0,207 - 0,354 18,5 -
76 79724 . 8010 0,058 ~  0.070 . 7820 148 30,7463 04198 . 0,319 18,7
77 8105 S .8130 04055 0,068 79720 139 30,749 0.194 0,201 - 19.0 -
78 8248 @279 . 0,096 0.071 8104 147 30,787 0,197 - 0,304  19.2
79 8373 - @417 0.045 - 0,073 8202 165 30,759 0,212 0.345 19,5
80 8509 0543 0,069 . 0,078 8321 199 .. 30,73t 0,225 0,383  19.7
e1 8444 - BA7A. - 0.064 0,077 @488 - 166 30.738 0,218 0,354 20,0
. 82’ 8707 . @814 0,087 0,079 0420 174 30,755 0,224 0,388 20,2
83 8921 8955 - 0,058 0.078. ero1 . . 141 . 30,7244 0.210 0,320 20,5
84 9059 9098 - 0,072 0,082 0677 195 - 30,751 0,235 0.393 20,7
B5 . 9233 . 9220~ 0,085 - b.08t 9095 150 30,759 . 0,227 0.360 21,0
04 - eap2 - C9AIS . 0,065 0.079 9235 150 30,742 0.224 - 0,348 21,2
a7 9542 - 9378 0,072 0.084 9348 204 30,754 0,240 0.389 21,5
88 . 9483 - 9714 04075 0.084 . 9504 187 30,734 0,243 0,393 21,7
a9 9060 9900 0.078 0.088 9450 - 223 30,747 - 0,255 0.428 22,0
90 10013 10043 0.078  0.090 9817 208 30,748 0,257 - 0,427 22,2
et 10171 10209 0,079 0,093 9946 . 218 30,744 . 0,243 0,448 22,5
92 10324 10359 0,081 0.093 10120 208 . 30,749 0,248 0,443 | 22,7
93 10487 10524 0,077 0,091 10305 ¢ 194 30,752 0,240 ‘0,417 23,0
94 10433 10688 0,003 0.094 10432 212 30,744 0,224 0,455 23,2
95 10778 10019 . 0,078 0,092 10412 180 , 30,754  0.242 0,412 23,5
96 10932 10976 = 0.08% 0.098 - 10734 . 210 - © 30,743 - 0.280 0,484 23,7
97 11087 11128 0,008 0.101 10841 ' 240 30,739 0,290 T 04409 24,0
98 11229 11267 0,009 0.101 11024 217 30,739 - . 0,291 0,488 24,2
C 99 14384 - 11422 . 0,094 0,104 11148 284 30,733 0,303 0,519  24.5

100 11838 11554 0.0%0 0:104 “o 18318 228 30,7386 0,299 0,500 24,7




I Crr & e
el : ; SRR R ‘, o L A T L ,5> RN B ‘ DR i B3 T UL S S X i e Joad s LS , R s VA . [ R R = = 4 RO TRNS 5
UHIAXIAL STRAIN TEST. SAHFLE #3
CHUMBER ' CONFINING  ~~ TOTAL AXIAL: AXIAL- . RADIAL o PORE - - "HEAN EFFECTIVE = FOROSITY ~ BULK VOLUME FOKE VOLUME ' TIHE
C FRESSURE (PSI) - STRESS (PS8I) STRAIN (X) STRAIH (X) FPRESSURE (PSI) STYRESS (F&I) ~4ZY . BYRAIN (XY . STRAIN . (X) (HIN) -
ootet 11681 715 04122 - 04124 11288 - 404 30,692 0,389 0,720 25,0
102 . . 11649 Coo 81889 0 0 0,149 . 0.339 0 81279 o 883 30,4858 0.428 0 0.693 0 0 28,2
103 12008 ’ 12040 : 0,149 . 0,153 -1128% ' 733 T 30,825 0474 : 1.04¢ - 25,5
. 104 - . 12174 - _ 12208 0.191 o 01684 - 11288 ;900 - 30,597 0.518 1.173 20,7 -
108 - 12338 $ 123724 ' 0.211 0175 o282 1047 . " 30,870 0.854% . 1,303 24,0
104 _ 125048 12531 0,232 0.188 . 11273 - 1248 . 30,541 - 0:607 1.444 24,2
1072 12458 . 12491 0254 04200 - 11240 ‘ 1400 . 30,518 0.454 L 348683 24,5
108 12623 ’ 12049 04278 . 0.290 112722 - 1559 . . 30.4688 0.491 1498 2847
109 . 13010 - 13048 -~ 0,294 00221 11243 . 12729 © 30,463 0,732 ‘ 1,019 27.0
110 . 133724 13201 - 04305 . o 0.232 - 14292 . 16892 : - 30,440 - 04748 149248 27.2
111 13343 13320 0,319 - 0.244 . 11308 S 2044 30,414 0.807 0 20043 27.5
112 13344 ' 13367 . 0,328 :0.248 11296 . 2082 ©-- 30.408 0.01%9 L. 2,080 22,7
‘113 13349 13346 . 0.32% 0,248 - 11303 . 2082 ' 30,404 0,828 2.088 20,0
C 114 13382 - 13381 0,323 0,247 - 11308 o 2053 : 30,409 0,812 . 24024 & 28,2
318 13334 _ 13345 .- 04323 C 00245 . 11314 ; 2021 30.41% 0,014 C 24047 20,5
118 43306 13319 o 04322 0 0,247 - 11318 : 1999 30,409 0.014 ' 2,025 - 28,7
117 ‘13301 _ 13325 : 0.322° - 0.248 BN ¢ & V- S 1993 - 30.408 - 0.817 : 2,079 29,0
116 13288 ‘ 13311 04,322 . 0.247 11313 1982 30,408 0.817 2,001 . 29,2
119 13283 ' 13302 0,326 0,249 11280 .. 2009 - 304403 0.824° . - 2,102 29.5
Coo %20 - 13249 13293 .. . 0.323 T 0247 11270 ’ 1996 . 304407 - 0.018 _ 2,003 29.?
IR ¥} | : 13271 132948 . T 0:323 . 0,240 382728 . 2000 - 30,404 0,619 . - 2,086 ¢ 30.0-
122 13243 - 13272 - C 06322 ° . 0,249 © 382728 : C 19286 30,405 0.820 2.094 30,2
123 . 33247 S 1327% 0.321 : 0,247 $1220 @ - . 1964 - 30,400 0,014 T 2.027 30.5
124 0 13224 o 13243 04322 0,248 © 11278 1956 T 30,407 0,017 2,084 ‘30.7
325 13213 13234 “0.320 0,249 18222 - 1948 . 30,404 0,610 : 2,005 31.0
.. 128 : £3293 C - 0 13235 0 0,324 _0.248 11249 1949 L. 304407 0,617 T 2:002 3.2
127 .. 13190 13203 - 0,321 04249 - 11249 1925 - 30,404 0.6820 - 2,093 31,5
. 128 13184 - 13204 04321 - 0.248 - 11248 1927 30,4048 0.0817. - 2,004 31,7
‘129 13184 1320% 0,32y 0.248 o 33287 . 1922 30,407 - 0.818 T 2.082° 0 32,0
130 13190 o 33214 o 0,323 . 0.240 . 13243 o 1935 . 30,405 " 0.B19 2,090 32.2
131 13190 13210 - 0,322 . 0.248 $1243 1934 © - - 30,405 0:019" ' 2.0%0 32,5
- 3132 13178 13193 L 04319 0.247 11299 ©- 1882 30,409 0.813 20073 ‘32,8
133 - 13149 . 131%0 0 - 0.317 - 0,248 112918 T 1884 30,408 0.814 2,078 “3340 -
134 , 13140 P ¥ V.Y 0.31% - 0,245 11284 1862 30,410 0.6810 - 2,085 34,0
135 13114 S 131235 : 0.318 0,247 11258 1841 - 30,409 @ 0.813% : 2.071 a5.0
136 13088 - 13084 = - 0.317. . 04247 - 11298 1828 o 30,4008 0.812 T 2074 ' 38,0
13?7 13234 o K3258 . 0,327  : 0,253 : 11200 . 2034 - 30,394 T 0.033 - 2,133 32.0
138 ' 13209 13238 . 0:323 0.249 11322 : 1697 30.404 0,824 . o 24097 38,0
139 -~ - 131720 o 13179 R 0,454 0.802 40027 - 2170 ' 29,0841 1.458° k 4,721 3.0
140 13148 13151 . T 0.871 - . 0512 . 8879 : 2248l . 29.014 1.495 : _ 4.848 40.0
141 1318 13112 0,424  0.545  ° se?9 7238 - 29.808 1,700 . 4.870 41.0
142 43116 13104 04704 - 0,534 5227 © . 7883 29.240 - 1,728 - 5.094 42,0
143 13098 13092 _ 0:4634 04427 . 7343 5732 29,8082 - 1,587 4519 431.0
144 © 13083 ‘ 13083 ' 0.481 04344 11242 - . - 1820 30,154 1.120 3,232 44.0
145 13073 13043 - 0,483 L 06348 . 34222 1847 30,152 1.124 32055 - 45.0
S 144 13207 ’ 13197 - 0,489 . 043%0 11224 19729 ' 30.145 14189 ' 3,209 44,0
147 13221 13213 - ' 0,491 0,353 R § 1 ¥ AR . 2001 - 30,3140 1.19?7 3314 47.0
- 1406 R b 4 & S 13208 . 0,491 0,352 : 11203 .. 2008 30.141 1.194 S 3311 4800
149 13203 » 13198 0.492" 0.354 - 11192 o 2009 - 30,137 1,201 . 3,328 .4%9.0

150 13176 13141 0,488 . 0,381 - 11282 1069 30,344 - 1,190 3,295 50,0
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T UNIAXIAL STRATH TEST.  SAMPLE 0-! - :

NUHBER  CONFINING . = TOTAL AXTAL AXIAL RADIAL . PORE  HEAN EFFECTIVE POROBITY BULK UDLUME = PORE VOLUME = TIME

"~ PREBSURE (PBI) STRESB (FSI). STRAIN (X) STRAIN (X)  PRESSURE (PBI) BTRESB (FSYY. ~ (X) . STRAIN (X) _ BYRAIN (X) (MIN)]

151 1388 13167 .. 0,485 0,350 11279 1907 - 30,147 1,185 © - 3.279  51.0

152 13173 . 13189 0,408 0,352 11248 1903 . 30,143 1,190 3.207  S2.0

183 13174 13187 0.,488 0,350 11282 . . 1940 - . 30,148 = t.486 . 3,282 53,0

154 13140 13158 0.488 - . 0,351 11257 - . 1902 30,144 $.189 . 3.29% 54,0

155 13188 13154 0,480 0,351 11249 . . 190% - 30.144. 1,189 3,295 55.0

156 13148 L 13142 0,484 0,352 . 11247 1899 . 304142 . 1.191 . 3,300 56,0

157 13147 1351 . 0,488 . 0.3%2 - 11244 . 1907 30,141 1.193 34308 8740

. 15m L4314 13181 0,487 - 0,353 - 11240 . 1904 30,141 1,192 3,305 50,0
Lo asé T 13138 . 1mar T 0.488 0,352 . 11230 . 1907 - . 30,142 . 1,191 3,303  59.0
R V'Y T 13132 13135 0,487 0.353 11235 = 1698 30.141 1,192 - . 3,308 0.0
Lo 18 T 1M37 5 43147 © 0,483 T 0,349 11289 1651 30,149 - 1.160 . 3,287 4t.0]
‘182 13119 13118 0,404 04349 11289. 1829 . 30,347 1.163 3.276 62,0

183 13120 13119 0,483 0,350 ' 11286 © ' 1038 30,148 - 1,162 . 3,274 43.0

R 144 13118 ' 13119 0,483 0,352 , 11283 1034 . 30,14% 1,108 3.289 - 44.0]
o 148 - 13114 - 43110 0.48S  0.352° 11281 . 1831 30,343 1,189 3.296  45.0]
Lo 184 T 13118 13114 0,485 © 04350 11203 1831 - . 30,144 © 14188 3,293 44.0
L 147 13110 ©13107 T - 04485 . 0,38 11279 1029 30,143 14188 3,295 a72.0)
: 168 - 13111 13118 . 0,488 0.3%2 11279 1834 30,143 1.189 - 3.298  &8,0|
; 149 13118 13104 0.484 0.351 11274 © 1839 30,148 1,185 3,283  49.0
i 17200 - 13122 13134 . 0,483 0,352 - 11280 . 1639 30,143 1.160 3,295 70.0|
! 171 13128 13137 0,485 0,352 . .- 11282 . 1844 304144 14188 - 3.294 71.0]
o 172 13105 o1ans 0,484 0,358 . 11280 1820 . .+ 30,139 14195 - 3318 72.0]
i 173 13112 13129 . 0.484 0,353 . 11283 - 1838 30,140 1,192 3,308 73,0
174 13119 - 13129 0,486 0,353 11283 1839  30.141 1,191 3,305  74.0]

175 13119 13130 . 0,480 0,352 - 11283 1838 30,141 12192 3,305 75.0]

176 13119 - 13120 . © 0,483 ‘0,353 11288 - 1833 30,141 1,192 3.305  78.0]

177 T ITY SRR 13122 0.403 0,353 . 41291 - 1825 30,142 1,191 13,303 770

178 13106 - 13142 0,488 . 0,353 11290 . 1812 30,139 1,194 . 3,314 78.0]

179 13119 13132 0.4084 0,353 11298 1832 30,140  1.193 3,310 79.0

180 13122 . 4330 . 0,484 0,353 . 11294 1820 30,142 1,491 3,303 00.0

$84. 13130 . 13140 - 0,489 . 0,351  t1300. - 1832 . 30,341 1.490 3.304  et.0]

182 - 13125 1331 . 0.488 0,355 1277 1850 - . 30,137 1,197 C 30322 a2.0]

Lo 1a3 13119 43130 . 0,490 0,334 11278 - - 1044 30,138 1,199 - 3,330  83.of
. 184 . 13130 131420 0.489 - 0.354 - 11204 1849 30,137 . 1.198 . 3,324 84,0
foo 185 13138 S 13148 0,489 0,383 14284 1855 30,139 1,196 3317 85,0
184 313130 T 13148 05490 0,384 11209 1882 . 30,137 1,198 3,326 84.0]

C 182 0 13140 13148 0,490 0.353 . 11290 1851 30,138 1,497 33200 87.0]
L0188 13144 IS8 . 0,490 - 0,351 11293 . 1834 . 30,138 1,492 . 3,321 ea.0]
189 13147 13152 0,490 0,354 - 11290 - 1858 - 30,138 1.197 ~ 3.321 890

190 13143 C 13148 . 0,490 0,354 11293 . 1651 304136 1.199 © 3.329  90.0]

. 191 $3152 13154 0,488 . 0.354 11295 1057 30,139 1.195 o 3316 91.0]

192 . 13148 13148 0,489 . 0,354 11292 18G4 - 30,138 - 1,194 3.319 - 92.0]

193 - 13148 13147 . 0.9 0.354 11298 1654 30,134 1,202 ‘3.337  93.0}

194 . 13142 13148 04489 0.355 . 11295 4048 . . 30,137 1.198 3,326 94.0)

195 a3sp o 13148 - 0,489  0.3%5 11294 1856 30,134 1,200 - 3,330 9s.0f

194 . 13148 1314t 0,491 0,35 - - 11300 1842 - 30.834 14202 3,338 94.0]

197 13149 . 131470 0,490 0,355 11300 - . 1848 . 30.43% . 1,200 - 3.332 97,0}
198 13149 . 13151 0,490 0,355 . 11300 T T T I 30,135 - 1,201 3,333 98.0]

199 13150 131547 . 04498 0,334 11299 - - 1852 30,134 - 1.202 3,339 99.0|

200 13155 135 0,489 0,356 - 11305 ©1e48 . 30,135 1,201 . 3,333 100.0)
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UNMIAXIAL STRAIN TEST. SAHPLE 83
| : : o S SR
; ' NUMBER - CONFINING TOTAL AXTAL ~  AXIAL . RADIAL  PORE - HEAN EFFECTIVE POROSITY BULK VOLUNE FORE VOLUME TI§
% " PRESSURE (PST) STRESS (FEI) STRAIN (X) STRAIN (X) FRESBURE (PSI) BTRESS (PSI) %) . BTRAIN (X).  STRAIN ¢x»--¢uxm
200 13149 13149 7 0,490 . 0.357 11302 1047 30,133 ¢ 1,204 3,345 101
ST 202 o 13184 0 13188 0,489 .0 0,355 11308 - - 1844 ° 30,138 - 1,200 3,331 102
T | 13183 13159 0,489 0,358 1133 1849 30,135 - 3,200 '3.335 103
; S 204 13164 13150 0,489 0.354 13311 1848 - 30,134 . 1,200 3,332 104
b 208 13142 13145 0.490 = 0.355 11311 SRR T i 30,934 1,200 1,320 105
o CROA ¢ 13188 . 13184 0,492 . 0.35 - . 11274 1898 30,133 14204 3,342 104
S 2070 13158 131427 1 0,493 . . 0,358 . 11253 1699 30,130 . 1,209 3,358 107
- 208 - 13183 . 13143 L 0,486 0,355 11343 1820 30,138 1196 - 3,319 108
R 209 13164 13155 0,468 0,354 . 11347 fe13 304138 1,194 3,319 109
; 210 - 13172 . CUA3170 0 0,490 0338 11313 1858 . 304134 1,203 . 3,340 110
L C211 13148 13150 0,493 | 0.3% - 1122t . 1875 . 30,133 1,204 3,345 1114
L 212 © 13156 - 13156 0,493 0.357 112720 688 30,131 1,207 3.354 112
| 243 a3st 13143 0.493 0,352 11284 1884 30,131 1,207 3.3%2 113
; 214 AMs?2 . 1ns? 0,492 . 0,358 11242 . 189% 30,131 . 1,208 3,355 114
% 218 13168 . 13‘62‘7 0.494 - 0,358 11260 1904 - 30,429 1,210 ' 3,361 115
% 214 13140 . - 1315 04498 . 0,380 - 11213 1945 30,126 215 34372
; | 35 . 13183 13138 0,498 . 0.385 i3ee 2040 302117‘ {:355 TR Y
s 13134 ' 13126 0,500 - 0.383 11058 . 2073 .+ 30,118 1,226 3,413 ‘nal}
L 219 13138 13128 . 0,802 0,348 = 11017 2114 30.114 1,233 3.433 119}
P 220 . 13131 13122 0,504 0,388 10901 2144 30,112 14236 3,443 120
221 13134 . 43131 0 0,505 . 0.387 10977 2154 30,110 1,238 T 3,450 121
o 222 13134 13130 0.505 ~ 0.348 10980 . . 2152. 30,108 - 1,242 31462 122
» 223 12994 13144 0,513 0,387 10758 2289 30,103 1,247 3,484 121/
L 224 12504 - 13042 0,532 0.343 10180 S 2s1t 30,089 4250 3.537 124
C 225 12203 13081 . 0,553 . 0.388 9483 72805 30,047 1.285 3,435 125/
228 - 11928 13031 0,542 0,352 . - 9433 2843 . .30.043 1,286 3,844 126
‘227 11933 C 53048 . 0.541 . 0.34% 9458 2044 30,045 1,283 3437 124
228 . 11952 13059 . 0.542 0,359 9474 ‘ 2044 - 30,087  1.280 3,429 124,
229 14953 - 13044 0,541 0,340 94872 - 2838 30,067 - 1,281 - 3.431 126
230 11952 13089 0,542 1 0,340 - 9493 © 2827 30,087 - 1.200 3,431 127,
23111947 13057 - 0.559° 0,341 9500 . 2017 - 30,086 1,282 . 3,434 127]
232 - 11957 33059 . 0562 04388 9508 20184 . 30,045 1,204 3,640 127]
233 . 11945 13082 04540 0.359 . 9505 2032 . 30,049 1,278 3,820 127
234 11959 . 13072 7 0,562 - 0.361 - 9512 .. 2818 - 30,084 1,289 3,643 128,
235 11947 33079 . 0.541 . 0,359 9511 - ° 2826 . 30,088 - 1,279 . 3.424  128]
234 11984 13074 . 0.543 . 0,382 . 520 20814 30,083 §.288 . 3,448 120,
i o232 yieve . s3m087 04560 0,343 9513 . 2838 30,083 1,267 - 3.449 128
b . 238 11941 13062 . 0.582 0.359 9514 - 2811 30,047 1,200 - . 3,428 129
S 239 11970 13673 0,562 0,388 9817 2820 . - - 30,065 34203 - 3.638 129,
240 11979 13084 © 0.543 . 0,342 . o8 2038 30,083 1,207 3,449 129
" 24f 119786 13090 0.545 . 0,389 9494 ° 2853 30,045 . 1.2084 ¢ 3,639 129
242 11975 - 130724 . 0.565 0,342 9484 2057 30,042 1,288 3,854 '
243 11984 - 13094 0,548 0,341 . 9473 . 2081 . 30,083 1,280 3,851
244 11985 - 13091, 0,545 0,341 9440 . 2893 . 30,043 = 1,207 3,447
245 11980 43093 0.546 - 0,342 . 9445 2905 30,040 1,291 3.441
246 11984 . 13089 . . 0,564 . 0.344 . 9434 . 2914 30,059 1,294 . 3,470
247 11977 13085 0.547 . 0.344 9426 . 2920 30,058 1,295 3,473
248 11964 13090 . 0.548 . 0,345 9424 2928 . 30,050 1,295 %473
249 - 11980 - 13081 0,571 0.343 9409 2937 - 30,057 1,296 3,474

250 4982 13092 L 0.569 0,384 . 9400 . 2982 - 30,057 . 1,298 . 3.477

Y



UNIAXIAL BTRAIH TEST. SAMPLE #3 ..

' NUMBER ' CONFINING = TOTAL AXIAL ~  AXIAL  ~ RADIAL ~ ~ PDRE . - HEAN EFFECTIVE. POROSITY BULK VOLUME PORE VOLUNE VIHE

-7 PRESSURE. (PBI) STRESS (FEI) SBTRAIN (X) STRAIN (X) FPRESSURE (PSI) BTRESS (PBI) - (X) .  STRAIN (X)  BIRAIN (X) (MINY
251 11973 13089 . 0.569 . 04362 9393 2953 . 30.059. - 1,293 3,660 132,2
as2 11992 13101 0,569 0,388 . 9381 © 2980 . 30,054 1,301 - 3.692  132,5
253 11988 13087 . 0,570 . -0.38% . 93724 . . 2979 30,054 - - 1.301 3,692 132,7
254 . 11988 13091 - 0,570 0,384 9373 2980 30,058 . 1,298 . 3.482  -133,0
255 11983 13094 . 0,570 - 0.344 938 2979 . 30,053 1,302 3,494 133,2

. 258 .. 11993 . 13104 04569 . 04388 - 9376 . 2987 . 30,053 -  1.,302 3,495 133.5
257 11987 .. 13089 T 04570 . 04385 9375 2979 30,054 $.300 3,490 133.7
258 11963 13118 0,570 0,385 9378 2973 30,054 . 1,300 - 3,491 - 134,0
259 11730 - 13032 04578, 0,382 9114 . 3049 30,090 “1 4301 3,703 134.2
240 11575 13050 - - . 0,503 - 0,381 8920 3134 30,048 1,305 . 3,721 $34,5
261 11389 . 12938 0.584 0,357 | @745 3159 30,047 1,300 3712 134,7
262 . 11385 0 - 12954 . 0593 0,382.  @do7 . 3287 30,034 1.317 © 3.785 . 133.0
243 11216 12934 0,597 0 0,359 @472 - - “3Im7? - 30,035 1,315 3,765 . 135.2
264 T 11080 12693 . 0,598 . 0.358 8343 .. 3328 . 30,037 1.310 o 3.7%6  135.5
245 11054 12915 0:407 0.380 8223 3451 30,024 1,320 3,015 135.7
266 10958 12934 0,409 0,359 et 3508 30,024 1.327 3.814 134,0
2647 10864 12918 . . 0.61% 04357 gots . - 3538 | 30,021 1,330 3,827 .138.2
248 - 10814 12948 0,620 - 0.3%8 . 7903 3818 30,016 1,334 3.048  134,5
249 10723 . 12904 - 0,421 0,357 7808 . 3643 . 30,088 . 1.335 3.047  134,7
270 108497 . 12948 0,428 - 0,359 . 77210 . - - 3726 . 30,008 1,343 3.082 132.0
271 10418 . . 12908 - 0,431 . . 0,358 7629 S 3746 30,007 3,348 3,808 137.2
272 . 108525 - 12891 0,633 0,358 7554 3789 © 30,006 1,345 ©. 3,680 132.5
273 . 10499 126873 - 0.632 0.354 7594 3698 30,009 1,340 3,074  1372,7
274 10519 12891 0,631 0,353 7819 3890 30,011 . 1.338 © 3.864  138.0
275 10517 12898 0,432 . 0,353 - 7831 © 3879 . . 30,011 1,337 ‘3,885  138,2
274 10497 .~ 12074 0,432 0,354 7843 . 3547 . 30,008 1.341 3,877 130.5
277 10541 12688 04832 0.354 7848 . 34s? 30,009  1.339 3.872  138,7
278 10513 . 12890 . 0,433 . 0,338 7434 3651 30,012 1,338 3.860 139.0
a9 10514 12887 10.832 . 0,353 7849 3645 - 30,011 1,337 3,885  139.2
280 10519 12699 . 0.633 . 0,354 7440 3852 - 30,009 14340 3,674 139,85
281 . 10514 12093 0,433 0,353 7842 ° 3845 - 30,010 1,339 - 3.671  139.7
282 10528 12912 0,434 T 0,354 7842 . 3e80 30,008 14342 3,880 140.0
203 10520 L 12903 0,435 0,355 . 7835 T 3879 30,006 - 1,345 3,809  140.2
284 10521 12897 0,435 04355 . 7424 CU 3689 30,008 1,345 - 3.890 140.5
T . 10522 12098 0,438 0,355 = 2614 3599 30,005 1,347 3.894  140.7
286 10523 12902 0,434 0.357. . 7403 - . 3713 30,003 £.349 3.901 141.0
287 10524 12900 0,437 0,354 7393 . 323 30,004 = 1.340 3,899  141,2
280 10530 - 12908 0,837 - . 0.358 7504 . 338 30,003 1,350 - 3.904 141.5
209 10523 12903 0 0,639 04387 7580 - 3738 30,001 1.352 L 34910 141.7
290 10530 12912 0,438 0,357 7874 3750 30,001 - 4,352 3,909 142,0
201 10525 - 12908 0,440 0,357 7578 3747 29,999 1,354 3,919  142.2
292 10531 12897 . 0,437 0.357 - 7564 - 3155 30,002 1,351 3,907  142,5
293 10538 12910 - 0.439 . 0,357 7545 37243 30,000 1,354 3916 142.7
204 10545 12921 0,438 0,358 7552 37179 30,001 1.353 3.914  143,0
295 10540 12918 0,539 0,357 7555 37726 30,000 1,354 3,918  143.2
294 10550 . 12928 10,439 0,339 7548 793 29,999 - 14358 3,923 143:5
297 10543 12921 0,441 0,358 - 7545 37290 29,998 1,357 3.925 - 143,7
298 10552 12938 . 0,841 . 0,358 7540 : 3007 29,998 1,357 3.925 - 144,0
299 10557 12930 0.641 0,357 . 7538 3810 30,000  §,353 3.918 - 144.2
300 - 10544 12921  0.644 0,358 - 733t 3604 29,994 1,359 3,933 1445
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C UHIAXIAL STRAIN TEST. 'SQMFLE £33
O NUHBER CONFINING - TOTAL AXIAL -~ AXIAL . -  FRADIAL = . PORE HEAN EFFECTIVE. POROSITY BULK VOLUME FPORE VOLUME  TIHE
. PREBSURE (PBI) SYRESS (PBI) BTRAIN (X) STRAIN (X) PRESSBURE (PBI) GVRESS (PST) - (X) STRAIN (1)  BTRATN (X) (HIN)
301 . - 10555 T 12938 B 00843 0,359 7520 ] 3820 v 29.998 24381 T . 3.936  144.,7
302 . 10559 12941 0 04443 : 0,356 . 7627 L 3828 294992 0 1,359 . 3.930  143.0
303 - 10881 v 1298 - L0848 . 0399 7530 o ~3827 . 29.994 ‘14384 S 3,945 145,22
- 304 10540 ) 12949 - . 0843 . - 04359 T %30 3831 ST 29.99% - 34362 3.941 . 145.5
"305 . 10542 <. 32948 0 0 040843 0,359 BIE 4T X R o 3823 . 29.995 1,342 3,940 145.?
306 10457 - ©. 12901 L 0eb48 S 04397 0 0 7444 - 3827 290996 T 14309 3.934 . 144.0
g 307 10275 = - 12827 0,445 - 0,353 7290 - | : = 7. J 29,998 1,352 S 34920 144,2
- 308 - 10233 S 12833 - 04453 0,358 S 7188 : 3942 T 29.991 . 1.342 S 30953 144,58
- 309 10128 12015 0,458 . 0.357. 7044 < 3974 29,903 1,372 3,980 144,72
310 : 10075 _ 12017 . 0.481 - 0354 . 4943 ‘ 4048 29,984 1.369 3.980 142.0
 § § BN 9999 . 120158 y 0,445 0,358 . 4098 : . 4082 ] 29,977 1378 T 4,012 142,2
312 L9934 . 32819 . 0,887 S 06398 . 8784 : 4129 - 29,977 2.377 C 44013 ¢ 1475
- 313 - 9858 12794 - 0.472 04353 - 8487 4149 . 29923 - 14301 T 4,028 1 $47.7
k 314 96800 . 12812 - '0.579 0,353 o 4409 L4199 29.949 1.3084 : 4,048 146.0
318 975% : 12287 A XY -} S 0,353 « 8%53% - 4220 : ‘- 29.949 1,364 - 44040 $48,2
314 - 9489 o 12770 : 0,485 0,352 4447 . ’ - A249 - 29.948 | 1,389 4.0%0 148,35 |
U7 9sa2 12220 0,491 0,354 6397 . 4290  29.9%8 1,399 . 4.094 140.7
318 L 968Y 32788 } 04,495 ‘0383 T 8328 L4308 29.955 . 3e402 - 1 44108 1490
319 9540 12761 0,492 0,353 8287 A346  29.953 1,404  4.114  149,2
C320.0 0 o 9475 . - 12719 0.498 0.352 P 4213 : 4343 29.954 . 1+402 L 44110 149.5 .
328 9453 - : 32738 - 0,704 0,352 4157 ) T 4391 29.950 1.406 4.130 149.?7
322 2418 - 42788 . ¢ 0,710 . . 0,353 4074 4452 . 29,944 1.414 T A.184 0 150,0 J
-32% 9321 Sl 42739 0,214 - 0,353 . 8990 . 4503 : 29.94% 1,419 LA EAY L 15042
324 9294 . 12715 0.719 ©. 0,384  son O as24 - 29.935 1,427 4,195 150.5
328 9208 12493 0723 ) 0,353 . 5837 R 1+ ¥ 7 A 29,931 1.432 o 4,212 150.2
328 : 9198 - 32737 . 0232 3 0.354 . 85249 ST 480% - T 29.928 1.439 . ’ 4,239 151.0
327 L 90488 . 12442 04738 04388 5222 4542 - 7 29,928 1,432 4,223 181,2
328 ‘ 148 12215 - 0,737 . - 0,381 - 8748 v 4598 Co 29.924 1:440 T Ae242 151.5
329 9171 ' L 12724 0.723% - 0,352 . 5247 . 4560 ) 29,922 1:.443 . 4.253 158,?
330 . 9140 - - 12719 0,738 0,349 - . 8773 L A%29 29,927 34438 L 4,232 152.0 .
- 33L- N7 - 327232 : 0.740 04382 5203 . . AS?29 . 29922 - $ 0444 4.255 152,2
R~ ] ‘ 107 : 12743 0e742 0,353 5789 © 4503 29,919 T 1.447 o 4,287 182.8°
‘333 9190 12744 L 06743 R T - S - 9792 o © 4882 : 29,719 1.448 4,288 152,?7
334 9188 12748 0,745 0,352 5792 ASBL 29,917 1,450 4,275 153.0
338 9194 12741 . 0248 0.353 5790 4885 29,914 . 1,435 4,290 153.2
‘334 L9193 32749 04749 0,353 202 S ABeS . 29,943 1.454 : 442953 1535
317 . - 9193 L 127448 0747 0354 6783 - - - 4094 ' ‘294914 1.4%4 . 4,207 183.,7
Ca3m ey 12757 C0.748° . 0,355 5779 AAS . 29.912 1,459 4,300 154.0
. 339 . 9204 R V71 S 0.75¢ 0,353 . - 6IP2 . AbL4 T 29.912 14458 L 44299 154,2
340 S 92072 : 127242 - 0751 0,353 L8248 C 4823 29.912 1,452 " 44297 - ABAS
341 9214 12770 0,751 0,383 5268 . A&35 . 29,913 4,487 .- 4,296 1547
342 L9213 S 12044 - 0783 0,354 . §728% C L 4438 29.910 14440 : 4,307 . 155.0
JAZ . 9219 : 12770 » 0:.754 0:3595 T 8754 . . 4848 S 294908 . 14443 - 4,314 185%.2
344 L9224 T 12274 o 04754 . 04384 8747 . 4440 o 29.909 1,443 44383 155,585
345 9222 - 32781 : 0,755 0,353 85744 } 4842 . 29,911 © . 4440 4,308 155.7
348 _ 9209 ) 127248 . 04756 o 043548 - - 7L Y SRR 1.Y ¥ 4 29,904 T 14449 4,334 - 154,0
347 9216 12776 0.7 0,355 - 5738 A8 29.906 1,468 A4.325 156.2
340 .. - 9221 - 12728 0.758 0,388 . 87237 4449 "’. 29,903 1.470 4,339 . 1545
349 9101 . © 32208 0784 0,381 . 85734 . 4549 C 29.910 1.45%8 - 4,306 134,77
350 99 12735 0,756 . 0,350 8730 4594 . 29.912 1,454 4297 157,0



UNIﬁXIAL STPhIN TEBT- SﬁNtLE 03

| NUHBER‘  CDNF!NINB . TDT&L ﬁXlAL o AXIAL ~  RADIAL = " PORE

400 . 10488 . - .- 12848 C 0710 1 04342 . 7349

3904

) }29.93&

4,198

, ‘ " NEAN EFFECTIVE PORDSITY BULK VOLUHE PORE VDLUME TVIME -
PRESSURE (PBT) 'BTRESS (PSI) BYRAIN (%) STRAIN (X) PRESSURE (PBI) STREAS (PBI)  (X)  STRAIN (X)  STRAIN (X) (MIN)
amy . 9108 427232 0,757 0.353 5728 " 4587 29,907 1,462 - 4.31&1” 157,2
S 3s2 9122 .. 42735 . 0,759 . 0,352 - 5728 4590 - 29,907 1,442 4,318 152.5
353 g2t 12740 0,759 04352 8724 4403 29,900 1,462 4317 1572.7
354 9120 12724 0,759 . 0,382 - 5723 4598 29,908 1,462 ‘4,317 158.0
ass f128 12249 . 0.740 - - 0.35%% . 5721 4599 29,908 1,482 4.317 . 150.2
asa 9135 12737 0.759 0.352 5718  A887 29.907 14463 4,320 18,5
387 . 9133 S 12734 0,741 0,352 . 5217 484 29,908 1,484 . 4,323 1%8,7
o3se . . 9127 a2 04781 0.3%0 . 5710 4814 29,909 1,488 44313 159.0
289 T 9139 12735 . 0.762 0,352 8710 L As27 - 29,906 1,443 4,328 159.2
380 9150 . 12748 0.742 0,352  S712 4837 29,905 1,486 4,329  159.5°
M&1 . 9136 . 12736 .. 0,785 . 0,353 . 5708 - 4831 29,902 . 1,471 A.343 - 159,7
342 9150 - 127510 04744 0.358 - 5708 4642 . 29.903 1,447 4,330 180.0
343 9153 | . 12751 0,784 - 0,353 5711 . 4441 129,903 1,470 4,340 - 180.2
‘364 9152 12754 00288 0.358 5709 4843 29,904 1,468 4,335 160.5
385 S e1s0 . 12783 04783 . 0.352. - 5709 AsAL 29,903 1,470 CAG3AL 180.7
3686 - 9158 . . 127280 - 0474% 0,352 8720 4438 29,903 1,470 4,340  181,0°
387 . 9178 12488 0.755 0,350 - 5893 4441 29,913 1,435 4,293 141.2
3887 . 9272 12724 . 0.75% . 0,351 . 4004 4420 29,913 1,458 4,293 181.5
389 9334 12845 04748 0,330 8129 4300 29,920 - 16447 4.262 181,27
370 9474 - 12758 0,747 0.352 4221 4347 29,919 1,458 4,271 182,0°
an 9545 12777, 0,743 . 0,352 6342 4200 29,923 1,444, 4,253 162,2
322 - 9628 12747 0,744 0.357 6432 4240 29,914 1,457 4,205 162.4
a3 9739 . 120823 0,738 . 0,351 &350 4216 ©29.929 1,441 4,228 182,7 |
374 9751 12788 L 04736 . 04353 4433 4130 - 29,929 1,441 4,229  163,0
375 . 9845 12801 . 0,732 0,358 . 8722 4507 20,929 1,442 4,229 163.2.
376 9935 - - 12801 04729 . 0.35L° 6642 4048 . 29,937 ©  1.432 4,192 143.4
377 10005 12831 . 04726 . 0.354 4925 4021 29,934 1,435 4,199 . 183.7
378 10089 12839 0 t0.723 0 0,353 7008 4000 29,942 1,429 - 4,478 183.9
179 10178 12884 . 04722 0,355 7098 3974 29,940 1,432 4,103 144.2
|0 . 10278 12889 0,720 0.358 7204 3942 29,939 14434 40192 1845
| 10278 12870 - - . 0,715 0.358 ' 7297 L3840 29,945 1,424 A 181 18447
ae2 . 10383 12002 . - 0,743 0,353 - 7384 . 3823 29,949 1,422 A4S | 164.9
383, 10422 . 12940 0,712 - 0.38S 7453 - 3807 29,950 . 1.423 4,144 185.2
384 0 10478 13942 . - 0,709 . 0,355 7331 3748 . 29.953 $.418 4128 185.4°
s 10538 12019 L 0.710 . 0.358 7577 ‘3753 29,951 1,422 4,130 185,2
386 10528 12958 . 0.714 . 0,359 7544 - 3700 29,947 1,420 4157 184,00
387 10514 112895 . 0.712 - 0.3%8 7521 3787 29,948 1,427 ASS  186.2
3ae8 10521 12901 04714 C 04358 . 7512 3802 29,949 1.426° 149 184.4
289 - 10524 . 12095 0712 . 0,340 . 7500 . 3914 29,945 1,431 4,167 16447
a0 . $0518 . 32896 0.712 . 0,381 7494 3015 29,943 1,434 40175 T 168.9
an 10521 . 12905 . 0.712 1 0.3%9 2404 ELET 29,945 1,431 T Ad187  1482.2
392 10527 . . 12934 . 04713 0,359 7447 3055 29,945 1,432 4,168 187.5
393 10529 12918 0713 0.341 7449 - 3076 29,944 1,434 4175 187.7
194 10523 12899 0,714 - - 04381 744t . 3873 29,942 1,434 4,181 182,92
95 10508 12097 0,716 04380 7420 . 3884 29,942 1,434 4,182 148.2
394 10504 12089 04784 0,341 7404 3095 29.941 1,438 4,188 18,5
397 10582 T 12893 0.715  0.381 . 7394 N CITE 29.942 1,434 A.d81 1887
a9 10504 12892 0,706 0,381 7385 . 3914 29,941 1,438 4180 149.0
399 10503 12804 . 0.716 0.343 7377 3920 29,939 1,441 4197 16942
14441

16%.4




UNIAXTAL STRAIN TEST. SAMFLE #3. '

' MUMBER  CONFINING = TOTAL AXIAL ~ AXIAL -~ RADIAL- ~ PORE = MEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUME TIHE |

~ PRESSURE (PSI) STRESS (FSY) BTRAIN (X)  STRAIN (XV FPRESSURE (FBI) ~ GTRESS (PBI)  (X) = BTRAIN (%)  BTRAIN (X)  (MIN)
401 10498 . 12801 04714 0,363 . 7383 3927 - 29,938 1,442 4,202 18907
402 10498 - 12874 0 0,215 0,342 2342 3922 . 29.940 1.439 4,191 189.9
403 - 10498 12876 0,718 S 0.384° 7354 3935 - 29,938 1,442 4,201 170,2
404 - 10497 - 12885 . 0.716 - 0,343 7346 3947 290,930 14442 . - 4,202 170,4
405 10496 12877 - 0.717 0,364 7338 S 3952 29,934 $0445 4,209  170,7
406 10492 12873 . 0.717 0,363 7381 394 29,930 1,442 44202 . 170.9
407 10490 12874 - 0.716 0,383 . 7328 . - 3959 - 29.938 1o448 4,199  171.2.
408" 10487 12863 . 0,718 0,384 . - 7324 3957 0 29,934 $.447 4,218 173,5
409 . 10487 112870 0,717 - 0,363 7312 3989 29.937 1,443 4,205 173,7
410 10486 12868 0.717 04384 7307 3972 29,936 - 1,443 4,209 171,9
AYL 10490 . 12845 . 0.717 0,344 7300 398t - . 29,937 1,444 - 4,208 172.2
A12 10480 . 12840 0,718 0.384 7294 3970 29,938 3,445 4211 172.4
M3 10489 12868 - 0.717 - - 0.,384 . 7284 3995 29,938 1,445 40210 172,77
A14 10479 12048 . - 0.718 0.382 . 7282 3984 © 29,938 . $.441 44190 172,9
415 10489 12867 C0.798 - 0,382 C277 0 4004 . 29,938 . 1,443 4.202 1732
416 10495 12074 - 04718 0.344 " 72224 - 4013 29,933 1,449 4228 173.4
417 10493 12820 0,718 0.385 . 227 4007 . 29,934 . 1,449 4,228 173,27
A18 10476 - 12852 0.721 0,386 220 0 3997 29,930 . 1,453 - 4,238 173.9
Al9 10494 12876 0,719 . 0.388 277 . 4010 © 29.932 14450 4,227 174.2
420 10499 12078 0 . 0,718 < 0,388 ¢ . 7277 4014 29,933 1,450 4,225 174.4
421 10505 . 12082 0,718 °  0.345 S 7278 . 4022 - 29,934 1,449 4221 174.7
. 422 . 40504 12804 - 0.719 0.388 - 2222 4021 129,932 1,451 4,227 174.9
423 10499 . 12875 . 0.719 0,388  727% S 4018 29,934 1,440 4,219 175.2
424 . 10851 . 120800 . 0,710 0.359 . 2453 3807 . 29.944 1.420 4,140 175.4
425 10549 12908 0 04705 0,340 7384 - - 3749 29,950 - 1,425 A4S 175,27
424 10447 . 12908 - . 0.705 . 0,340 2623 3727 - 29,950 1,428 41486 1785.9
427 10719 12912 04708 0,340 2776 S 3473 29,954 1.421 44129 174.2
428 = 10775 12900  0.498 0,358 © 7859 3423 29,959 1415 4.108  176,4
429 10824 12918 . .0.49% . 0,359 . 7930 3591 29,948 1,413 4,099 . 178.7
430 . - 10870 12919 - 0.493 . 0,380 7998 . . . 3554 . 29,941 1,414 . 44100  177.0
CA3L T 10921 12907 - 0.490 - 0,340 . 8071 SR 1T 29,945 1,409 - 4,081  177.2
432 11008 12057 0.492 - 0,381 8129 . 3824 20,942 10415 4,098  177.4
433 10998 12910 . 0.489 . . 0,340 8185 - A%0 . 29,965 1,409 4,081 172,7
434 11030 - 1291F 0,484 0.359 @259 3398 0 29,971 1,402 . . 4,057 177.9
435 11082 12894 04481 0,341 . 8327 3380 . 29.971 1,402 4,054 178,2
434 11194 . 12995 0,483 . 0.340 8399 395 29,973 1,402 4,050 178.4
. 437 - 11184 12953 04879 . 0,359 BAAL - 3332 29,977 1,394 4,032 178,27
430 11234 12023 0,477 0,382 8514 3202 29,974 $.400 . 4,048 1278.9
439 11284 - 12958 . 0.874 . 0,381 8380 3243 - 20,978 1,394 . - 4.028  179.2 "
‘440 11335 12942 0,474 . 0.34% . @ss2 3218 294978 1.397 4,028  179.4
441 14395 . - 12958 0,473 . . 0,344 049t 3224 29,977 1,400 - . 4,034 179.?
A42 11413 12974 . 0.470 0,342 8759 3175 29,980 1,395 4,010  179.9
443 . 11490 - 13014 0.446 0,343 . . @83y 3147 29,982 1394 4,013 80,2
44411514 13004 04887 0342 . 887y 3140 29,984 1.391 4,004 180,4
445 11547 12998 | 0,465 0,342 . @937 - 3091 29,984 - 1,389 3,997 180,7
446 11818 13033 - 0,447 - 0,384 a7 . 3110 29,982 $.395 4,013 180,9 -
447 11668 13050 . 0.464 0,384 . 9044 . 3082 29,985 1,392 4,000 161,2
448 11464 13044 0.458 04382 9113 - 3010 - 29.992 - 1,381 . 3.967 18,4
449 11724 . 43015 0,455 . 0,342 9148 3006 29,995 1,378 3,955 181,7

450 11757 13040 - 0.480 0,344 920% 2979 29,989 - 1,387 3,962 1820
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,,’untéxtAL"stkaxﬂ_Tesr; SAHPLE #3

Nunnza CONFINING  TOTAL AXIAL  AXIAL  ~~ RADIAL ~  PORE ~ = HEAN :rr:crtvs POROB!TY BULK VOLUHE PORE " voLunE “TIME
1 - PRESSURE (F8I) ersssa,cesl)- STRAIN (X) GTRAIN {X) PREﬁBURE (PBY) . BTRESS (PBI) (%) BTRAIN (X) - STRAIN (X) (MIN)
CoAsp 11013 T 13088 . 04859 . 0,362 ‘;;_9249 S0 2980 L 29.993 | 14383 3,945 1822

452 7 11802 . 12995 . 0.451 0,343 .. 9309 2891 . 29,998 1,378 - 3.946  182.4

453 11872 1303104452 . 0,345 9344 0 2914 | 29,995 1,381 3,959 182,7

454 11933 3040 . 0.8%0 0 0,344 . 9400 . .. .290L. - 29,998 1,378 3,944 183,0

4SS 11918 13012 . 0,450 0,384 - 9432 " 284D 29,998 - 1,378 3.948 183.2

458 11926 13034 04650 0,383 0 9A13 T 2882 29,999 . 1,378 3,939 183.4 -
AS? . 11922 - 130200 0 0.451 - 0,385 . 9395 . . 2893 - 29,995 . 1,382 3.950 193.7.

ASB 11910 13010 0,851 - 0,388 9386 . . 2890 29,995 . 1.382 . . 3,941  183.9

459 T 11915 - 13010 - 0,451 . 0,364 - 9374 2005 - 29,998 1,370 1,947 184.2
S A80 11907 - - 43081 . - 0,854 . 0,345 93723 - 2901 29,993 1,385 . 3.970 184.4

‘A& 11910 13003 04651 0,364 9388 - 2908 . 29,994 1,303 3,964 184.7

442 . 11900 13002 0,652. 0,368 . - 9383 2904 " 29,993 1.304 3,984 104,9

‘483 118977 12991 . 0.452 0.346 . 93%9 ~ - 2903 29,994 1,383 . 3,964 1BS.2

484 11904 © 13014 0,452 0,384 . 935 2922 . 29,993 1,383 . 3.949 185.4
485 119018 L 12998 0,651 . 0,386 9350 . 2918 - 29,995 1.382 3,960  185.7
484 - 11903 13014 0.451 - 0,388 9348 2923 . 29,993 1,384 . . 3.946  18%,9
467 . 11894 L12992 . 0,452 0,387 . 9344 2915 29,992 1,386 - 3,973 188,2"
468 11898 13004 . 04852 . 0.388 9343 = 2922 29,993 1,388 3.949  1B4.4

, 449 . 11891 12994 . 0,452  0.388 9341 . 2912 - 29,993 1,385 . - 3.970  184.7
4700 11897 13005 0 0,652 0 0.38% 9339 - 2924 . 29,994 4,383 3,943 184,9
A70 . 11894 . . 12999 | 0,850 . . 0.348 9339 2924 - 20,995 1,382 . 3,958  187.2
472 11896 12998 04452 - 04388 . 9338 2926 29,994 - 1,384 - 3,945 187.4
473 11903 13019 . 0,848 0,387 9320 . 2948 29.994 $.303  3.942  187.7
A74 11890 712988 0.851 . 0,340 - 9323 2932 . 29,992 - 1,384 L 30974 187209 |
475 11893 . 13001 - 0.851 . 0.345 9325 . 2937 29,998  1.381 . 3.938 88,2 |
476 11875 12979 . 04451 . 0.388 .. 9324 2918 . 29,994 1,383 3,943 188.,4 .
477 11802 12978 - .0.452 0,387 9317 : 2930 29,992 1,306 - 3,974 18847
478 . 11875 12974 . ‘053 0,348 . 9297 . 2944 - .29,990 1,389 3.983  188.9 .
479 11872 12973 . 04855 .. 0,388 . 9278 . . 2981 . 29,989 1,391 | 3.989  189.2
480 . 110848, 12984 T 0.454 . 0,387 9287 . - 2085 29,990  1.388 3,901 189.4
4B 11864 . 12989 0.653 - 0.349 9240 2949 ©29.989 1,391 3.980  189.7
482 11883 . 12987 0,455 0,340 925 2977  29.989 - 1,391 3,989 189,9
483 11853 . 12954 0,455 - 0,370 Sog24t 2070 29,984 1.394 3,999  190.2
S ABA 11863 12947 © - 0.654 - 0.388 9220 So3002 29,908 14398 3,990 190.4 -

485 11843 12947 . 0,455 . 0,348 9217 3014 29,988 14392 3,991 190,72

486 11840 -« 12940 . 0,856 0,348 9208 - 3020 . 29,988 . 1,392 3,990 1909

487 11844 129%0 . T 0,854 . 0,349 . 9194 L3019 29,984 - 1.395 4,001 191.2

4B 11848 . 12954 . 0.457. 0,349 - - 9188 - 3026 = 29,985 1,394 4,004  191.4

489 11830 . 12958 104,458 - 0.370 9183 3027 0 29.983 1,399 4,015 191,7
490 . 11843 129043 0.457 - 0,370 9174 - 3035 - '29.985 " 1,396 . 4,007  191.9
491 11043 12940 0,857 . 0,389 - 9148 3040 . 29,984 1,395 4.001 192,2
492 1843 . 12942 . 0.456 0,389 . 9144 3045 . 29,986 - 1.394 3.998  192.4
493 .. 11035 12931 0,457 . 0,320 9158 3048 . 29,984 1,394 . 4,007  192,7
A94 11037 12934 . 0.457 . 0.370 . 9183 1,304 . 29,985 1,394 4,004 192.9
CA9S. 41832 0 42026 0 04,857 0 0,371 - . 9144 3052 . 29,983 . 1,399 4,014 193.2
496 . 11834 . 12933 0 04857 - 0,371 - 9144 3084 . 29,983 £.399 A.084  193.4
497 11840 . 12942 . 0.458 . 0,372 9133 3026 29,981 1,401 4,022  193.7
498° 11837 . 12938 0,457 0,370 9132 3072 29,984 1,392 . 4,009 193,9
499 . 11837 12938 - . 0,459 0.3720 . 9124 3080 - 29,982 1,400 4,017  194.2

500 11843 . 12954 0.455 . 0.371 9126 3007 29,984 1,397 4,000 194.4




i

S UNTAXRTAL STRAIN TEST, SAMFLE #3 .~ -

 NUMBER  CONFINING - TOVAL AXIAL ~ AXIAL RADIAL ~ . FORE HEAN EFFECTIVE POROSITY BULK UOLUME PORE VOLUME TIME
. . . PREBSURE (PBI) BYRESS (F5I) -STRAIN (¥) STRAIN (X) FRESSURE (PBI) BTRESS (FBI) - (X) STRAIN (X)  GTRAIN () (MIN)

801 . 11837 . 12931 0,856 . L 0.372 - 9128 3076 . 29,983 1,399 - 4,015 . 194,7
502 co.gte39 12945 . 0.4%48 0,379 - 9126 - 3081 - . 29,984 . 1,398 L A.012 1949
- 503 - 311727 13004 104688 0,388 9124 0 +3028- 0 29,988 1,389 3,989  195.2
L 504 13485 . 13014 0854 0,381 9198 ~ 2930 - 29,997 14375 . 3,948 1954
b SO5 . 11844 . 13029 - 0.4%7 0.383 9287 - 2951 59,993 14303 . 3,945 195.7
- %04 . . 11844 L3033 0 0,850 . 0,383 0 L 9343 2877 . . 29,999 1,375 3,940 195.9
Lo se7 . 11883 13041 04648 0,343 9422 2847 . 30,000 14374 S 34937 0 194.2
© 508 11890 . - 12988 . 0,848 . 0,383 . 9457 . 2798 30,001 1,372 3,920 196,4 |
809 311983 0 43020 . . 0.847 ©0e384 . 9503 2842 -1 30,000 1,374 3.937 194,72,
: 510 - 119350 , 13043 L. 0,846 0,381 9334 . 2784 30,005 1,348 T 34914 1949
IR 13 o 12081 . 13038 . 0844 . 0,387 9574 2ety 29,999 . 1.378 L 3.941 0 197.2
S s120 0 0 12048 S 13078 0,644 0,345 . 9594 2803 . 30,002 1,324 0 34929 ° 197.4
' 513 12088 13074 0.844 04345 9840 L2282 30,002 - 4,374 0 3.929 197,77
Lo Be4 . T 42049 13048 0,840 0s383 . 9443 . 2n8 . 30,000 1,345 34901 197.9
Lo 618 . 12044 13059 . 0,438 0.388. . 9487 2709 30,012 1,340 - 3,865 19842
T 816 12131 13037 - 0,839 0,385 9229 L. 2203 . 30,007 1,349 £ 3,910 198.4
: 517 12953 13035 . 0,838 . 0,388 - 9752 S 2694 - 7 30,008 = 1,320 3,912 198.7
. s18 . 32186 13054 0,434 0384 - 9782 2879 . 30,011 . 1,362 " 3.808  198.9
P 819 . 12154 .t 13030 0.,634 . 0344 9804 L 2840 - . 30,012 14382 ©3.887  199.2
D 8200 0 12198 13048 0.833 - 04385 9832 2648 ' 30,011 1,343 . 3.888  199.4
Lo 82y 42263 0 13073 . 0,433 0,387 - 9820 2662 30,080 . 1,348 L 3.897 199.7
Lo 822 12248 . 13044 04,433 - 0,386 - 9891 . . 2822 S 304010 1,345 3,894 199.9
; 8523 12255 . 13059 . 0,830 0,345 - 9914 .. 2408 . 30,014 1,360 3.878 - 200.2
524 12244 - 13084 0827 - 0,385 - 9982 - 2543 . 306088 - 1,357 3,867 . 200.4°
} 525 12339 . 13105 0431 0,368 . 9922 2622 S 30,081 1,346 © 3,894 200.2
v 528 12327 . 13089 0,828 0,388 9992 L. 2589 30,018 " 1.340 34824 200.9
¥ 527 12278 13023 0,424  0.385 10032 2491 30,017 1,356 3,848 201.2
520 . §D404 . 13095 0,629 04388 - 10049 2585 - 30,012 1,385 . 3.6888.  208.,4
529 12397 - C 13090 . 0.828 . 0,347 10043 . 2545 30,084 - $,342 3,878 201.,7
530 312388 13084 0,423 04386 - 30103 2517 . 30.018 T 34355 3.859  201.9
531 12394 © 33805 0,425 . 0,384 - 10122 . 2510. - . 30.020 1,353 . d.850 202.2
532 - 1238y . 13087 S 048230 0,385 © 10138 . . 2480 30,020 - 1,352 3,850 202.4
533 . 12377 13077 04422 04385 10181 2449, 30,021 1,352 3.848 202,7
534 12378 12944 04818 . - 0,343 10498 . 2324 130,027 1,342 S 34819 202,9
. 535 12807 12908 . 0,814 0,374 "~ 10204 .. 250 . 30,017 1,383 3.872  203.2
0. B34 T 12843 13428 0:430 7 0,383 10231 2007 29,988 1,408 . 4,008 . 203.4
i 537 12288 . 130586 . . 0,614 04352 10240 - 2302 30,034 1,330 . 3.788 0 203,7 .
St 538 12432 13032 - 0884 . 0,383 10284 - 2347 30,029 1,341 3,812 203.9
C 539 . 12494 13110+ 0,817 0,346 10275 , 2424 .30,023 1,350 3,837 204,22
540 - 12498 13113 - 0888 0,358 10288 . - 24185 0 30,024 . 1.349 3,834 204,4°
541 12496 13111 04815 . 0,345 10290 2402 . 30.024 1.344 © 3,824 204,7
542 12497 - 13102 0 04418 0,345 10303 2194 L 304026 14347 3,827 204.9
i 543 12495 13104 0,410 - 0,345 10294 2404 - 304025 14348 3,832 . 20%,2
L 5A4 12485 13094 - 0,418 0,384 - . 10289 2399 - * 30,024 - 1,349 '3.835 - 205.4
. 545 12498 13111 04418 0,344 - 10279 2422 T 30,025 1,347 . 3,829 20%5.7
544 . 12493 C 13098 04619 - 0,384 - 10277 - 2417 30,023 1.35%0 3,878 20%5,9
547 12494 . 13024 S 04818 0,344 - 10384 ‘2288 30,031 1,339 3,603 208,2-
5§48 12724 , 13112 © 0.810 0,389 10517 - 2335 30.027 1,349 3,825 208.4
549 . 12787 - . 13107 0.804 0,348 10487 - 2206 - 30,034 14337 3.78%  204.7
550 - 12892 13134~ 0,401 0,348 ° 30790 2182 30,037 © 1,337 . 3.7682 202,00
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" UNIAXIAL sraéxu,fgét«,SF"PFETf3;.‘Z
: 4 . MEAN EFFECTIVE POROSITY  BULK VOLUME PORE VOLUHE = TI#
(X) STKAIN (X) PRESBBURE (PBI) SYRESS (PST) . (X)  BTRAIN (X).  STRAIN (2) (HI}

. HUMBER  CONFINING, . VOTAL AXIAL  AXIAL = RADIAL PORE -
" PRESSURE (PSI) STRESS (PSI) STRAIN

e s =7

85t .- 12977 . . 13185 - 0,598 . 0.348 10890 . 2156 30,040 . 1.334 3,749 207,
Lo ss2 . 13089 13188 0,592 - 0,387 . 1098f * 2120 . . 30,047 14323 . 3.730. 207,
P a5 COA3MAE 0 132000 0 0,590 0,348 - 11092 2048 . 0 30,047 . 1,328 . . 3,739 207,
b msa . 13208 13235 04884 043200 11214 . 1999 . 30,049 1,325 - 3,731 207,
[PEPERS I - 13270 - 13249 0,589 0,370 11242 2021 0 30,047 0 1,329 3,741 208,
w54 - 13272 13248 © 0,589 . 0,371 11203 - 2081 . 30,048 1,331 3,746 208,

557 13287 S13240 0 . 0,590 . 0,373 - 11180 . - . 2098 30,042 - 1,338 . 3,763 208,

o mse | 13222 0 - 13241 C 0,598 0 0,373 11184 2097 . 30,041 - 1,337 3,767 208,

. o859 13288 13244 0,594 0,373 1115t . 2108 - 30,041 1.337 . 3.767 . 209,
R - 1Y 13254 . 13223 04591 S 0.374 - 11137 2107 0 ‘30,040 1,340 T 30775 209,
: C mAY . 132857 . 13225 0.591 0,374 41131 21185 30,040 1,339 - - . 3,773 209,
Co . Is42 .. 13254 13223 0,591 04373 0 11120 2124 ‘30,041 1,338 - 3.770° 209,
S me3 U 13247 13227 0,592 . 0,374 11119 2121 30,039 1,340 3,776 210.
o se4 . 13258 - - 13230 0,589 0,372 14109 = 2139 30,043 . 1,333 3,752 - 210,

§45 . 13254 . . 13230 0,591 0.3723 - 11110 2134 30,041 1.337 . 3,747 210,
%64 . 13225 13188 - . 0,590 0,375 - 31110% 2107 30,039 1,340 3,777 210.)
547 13244 13212 © 04591 0.374 11098 2134 . 30,040 1,339 3,772 - 211,
- .. 568 13249 . 13207 0 0.591 . 04374 11087 2148 30,041 1,339 3.771 211,
; S sa9 13229 13188 0,590 0.375 - 11089 t 2125 30,030 1,341 3.780 211,
Lo 90 - 13289 . 13219 . 0.590 . 0,375 11088 . 2157 30,039 1,341 3,778 218,
CUSPL. 0 13242 13199 0 0.592 - 0,375 g1082 - 2145 30,039 1,348 3.780 - 212,

Lo s72 . 43237 - 13173 . 0,569 0.374 - 11080 2135 30,042 1,338 3,745 212,
N © 873 43232 AM7? 04589 0,375 11079 2134 30,040 - 1.339 3,773 212,
1. 13240 - 13210 . 0,588 . 0,374 11085 . . 2151 . 30,042 1,334 3,762 212,
i sy 13240 13172 - 0.592 0,375 11075 - 2142 30,039 1,348 S 3.780 213,
S 576 132300 13152 - 0,592 0,375 15071 2132 - 30,037 1.343 3,786 213,
S 877 13238 . 1as7 0,592 - 0,373 11070 2140 - 30,038 1,343 . 3.785 213,
L 578 13243 131481 0,593 04374 11078 2140 30,039 - 1.341 . 3,780 213,

: 579 13237 - 1m58 0.592 . 0,374 11070 2139 30,040 1,340 3,775 214,
= 5800 . 13232 . 1353 . 0,583 - 0,370 14190 2015 30,049 1,326 - 3,733 214,
R 561 13241 13149 0.555 - 0.351 - 11732 3484 30,093 1,257 3,519 214,

' 582 . 13239 . 13162 04546 . 0.345 11873 1342 30,109 - 1,234 3,453 214,
583 . 13238 . 13841 0.548 0,346 11858 1354 . 30.10% 1,241 3,449 215,

B84 0 13236 . 13143 04549 0,348 11857 © - 1354 30,103 10244 3.478 215,

Love o sas - 13234 13181 10,540 - 0,340 . 11855 . - 1355 30,103 3,243 3,477 215,
. BB8 . - §3232 - 13148 J0.550° 0,347 11852 1357 30,103 1,243 3,477, 215,
;o sez . 13239 13180 0,550 0.347 11852 3347 .. 30,302 1,245 . 3.481 214,

i 888 13236 . 1373 0,550 0,347 11847 1348 30,104 . 1,243 3,475 214,
o - 589 13224 13154 0,550  0.347 - 11848 1388 - 30,104 1,243 3,478 214,

: 590 - 13238 13174 - 0,548 0.344 11044 1371 . 30.108 1,240 3,485  214.
891 13236 . - $3MBE . 0,549 . 0,342 - 116843 1378 30,104 1243 3,474 217,

592 13220 13140 . . 0,550 0,347 . 11839 1388 30,103 1,244 3,479 217,

R 593 . 13232 134700 0 04550 . 0,348 116834 1373 - 304101 1,247 3,487 . 217,

| 594 13230 13160 0,549 0.347 11630 1340 30,104 14243 3.476 217,
= 595 133 13140 - 0,549 0,345 11831 1376 30,104 - 1,242 3.473 218,
596 13235 $3170 0,549 - 04347 11835 1376 30,104 1.243 . 3.476 218,

597 . 13238 13141 © 04548 0,348 11832 ‘ 1300 ‘30,107 1,239 3.442 218,

598 $3229 . . 13157 . 0,550 0,347 11830 1374 30,103  $.244 3,470 218.¢

599 . 13215 43152 7 0,549 0.348 110240 S 138% . 30,102 1,245 3,484 219,

400 13219 . 13150 04542 0,347 - 11824 1372 30,104 . 1.243 . 3474 219,

i

.




1* UNIAXIAL STRAIN TEST. SAMPLE #3 | .
i  NUMBER CONFINING, . TOTAL AXIAL . AXJAL ~~ RADIAL . PORE MEAN EFFECTIVE POROSITY BULK VOLUHE < PORE VOLUME: TIME
7 PREBSURE (PST) . BTRESS (PBI) - BYRAIN (X)  STRAIN (X) - FPRESSURE (PGI)- BTRESS (PSI) . .~ (X) = STRAIN (X)  BTRAIN (X) (HIN)

801 13228 . 131610 0,540 04347 . $1829 . 1375 0 30,104 1,243 3,475 219,77
402 13220 13155 © 0,549 0,347 . 11825 - 1372 . 30,104 1,243 3,475 2199
03 13228 . /13180 . 0.550 . 0,347 11824 1379 0 30,103 1.244 - 3,479 -220,2
404 13228 T 13483 . 04548 . 0,348 11019 - . 1382 . . 0 .30,107 . 1,239 3,481 220.4
P 08 L 13218 - - 13147 . 0,550 0,330 11819 . 1374 30,100 1,249 3,495 220,7
L 808 132030 13131 0551 0,347 - 11888 - $383 . 30,102 1.244 3,481 220.9
S 407 . 13213 13147 . 0,549 0.348 ‘11828 L1389 30,403  §.244 3.480  221,2
408 13223 . 13150 . 0.549 0,344 ‘11824 137220 . 30,108 1,241 3,449 221.4
409 13205 13148 C0.85L 0,348 11018 1386 304101 . 1.246 3.487  221.7
810 . 13225 13194 0.547 . 0.348 11822 1384 30,103 1.244 3,477 221.9
&1 13213 13149 0.549 . 0,348 11820 1371 30,102 14248 3,485 222,2
RN 412 13199 - - ‘13132 0549 0,348 11013 1383 - 30,102 1,244 3,482  222,4
! C 433 13200 . 13138 . - 0.540 . .0,348 11814 - - 1344 30,103 1,243 3,477 222,7 .
CC L s1ac. . 13218 43182 - 0,548 04347 11613 1370 300104 . 1,242 3,474 222.9
Lo s 13229 CI3182 . 0,549 0,348 41825 . 1378 30,102 3,244 3,485 - 223,2
P A16 . 13182 . 4312 T 0,550 . - 0,348 - 11825 - - 1333 30,100 . 1,247 3,490 - 223,4
. &17 13204 43147 0,549 0.344 11828 1as9 30,104 2241 3,478 223.7
&18 13206 13130 0.548 T 0.34% 11819 . $361 . 30,1070 - 1,238 3,440 223.9
819 13198 - 13128 0,548 0,348 11822 1345 . 30,801 - 3,246 3.485  224,2
420 13184 13119 0.549 . 0,348 11824 . 1338 . 30,102 $424% - 3,483 224,4

&23 - 3w/ M7 0,550 - 0,349 $1608 . 1417 30,100 1240 3491 225.2
&24 13232 13184 . - 0,550 - 0,347 11808 . 1400 - 30,104 1,243 3,475 225.4
425 13248 © 13183 . 0.550 C0.347 . 11807 . 119 30,104 31,244 3,478 225.7
&24 743229 0 C 13157 0 0.549 0,348 - 11800 1404 130,102 1,244 3,485  225.9
427 13248 13104 0.547 0,347 11807 1418 . 30,105 . $,241 - 3,469 - 226,2
. o a28 13229 13184 0.549 0,348 $180% 1406 304103 1.244 . 3,479  224.,4
L 429 13155 . 13080 - 0.547 0.348 - 11013 1318 L 30,403 1,242 3,477 228,7
v 430 13183 13111 0.548 0,348 11814 . 1344 L 304102 . 14244 3.461  227,0
R > 11 13193 13119 0,548 0,347 11014 1353 30,103 - 1,243 . . 3,477 227.2
L 832 13181 L33 0,548 04348 41818 . 1342 . 30,103 1,243 3.479 © 227.4°
3313180 13106 0,547 0,349 . 11812 4348 - 30,102 1.245 3.484 . 227,7
434 3175 . 13100 S 0.549 04347 11810 1339 T 30,103 1,243 3,477 227.9
438 13135 13079 0,549 0,350 - 11608 4307 . 30,098 1,249 3,602  228,2
&34 13230 13151 C 0J547 0,347 11841 . 1392 30,105 . 1,242 3,471 228.4
4372 137t 13101 0,549 0.347 . 11810 1338 30,102 - 1,244 3,483 228.7
<438 43?5 13114 . 0,549 - 0,348 11807 1347 30,104 1,242 . 3,474 228,9
439 13198 CooaEmer 0,550 0,346 116808 1346 0 30,108 1,246 . 3.488  229,2
440 - 13207 - 13141 0.549 0,352 11802 1362 30,097 - 1.2%2 3.508 - 229.4
6AS 13184 13108 - 0,549 0,348 $1B0? 1352 30,101 1,246 - 3,486 229.7.
442 13188 - 13117 0,550 0.348 11804 13560 30,100 . 1,246 3.489 229.9
443 13175 13097 0548 . 0,348 11603 1345 30,103 1243 3.478  230,2
444 13180 , 13107 . 0,587 04377 10963 2172 30,039 1,340 3.777  230.,4
445 . 13184 13118 0,587 0,375 . 10982 2181 30,041 1.338 3,771 230.7
444 13181 13105 . 0.584 . 0,372 10972 2179 30,039 §.340 . 3,778 230.9
447 13190 13116 0.584 0,375 10973 - 2189 30,042 1,338 3.74%5  231,2
448 13187 . 13112 . 0.588 0,377 10973 - 2189 30,037 1.342 3,786 2314
449 13188 13118 0,587 . 0,376 10973 - 2191 - 30,040 1,339 3,775 231.7
450 13191 13117 0.508 0,376 . - 10948 2196 30,039 . 1,340 376 23,9




. UNIAXIAL STRATN TEST, SAMPLE $3

. MUMBER

"CONFINING TDYAL AXIAL ~  AXIAL - RADIAL -

| PORE

" MEAM EFFECTIVE - PORDSITY BULK VOLUHE PORE VOLUME TIME

|

PRESSURE (PBT) BTRESS (PSI)  STRAIN (X) STRAIN (X) PRESBSURE (PSI) BYREBS (PBY) . (X) - BTRAIN (X)  STRAIN (X) ~ (HIN)
CASE L a3192 - 0 431220 U 0,889 . . 04376 10969 - 2199 30,038 1,342 3,783 232,2
. 832 <. 131820 o RS k) § L AR 0587 . - 0s377 -~ 309720 2191 30,037 1 1,342 3,788 232.4
453 - 13208 13148 0,580 . 04370 ‘10967 2220 - 30,034 1,343 30790 23207
454 13196 13132 . 0.580 0.377 10948 2207 /304039 $.341 . 3,779 232,9
&55 13182 13121 0,588 0,378 10970 2192 30,037 1,343 -3.787.  233,2
858 13178 13112 . 0,580 0:378 10944 2187 130,035 1.345. 3.794  233.4
857 13183 - - 13118 04588 0,378 10982 - 2198 30,039 1,340 3,774 233.7
s 458 13163 o $3886 0 - 0V588 - 0.379 . 10983 - - . 2198 . 30,035 2348 3.797. 233.%
To489 7 13223 13158 04587 0,378 10982 2239 30,041 1,339 3,770 234,2
880 . 13222 ~ 33144 0588 T 0378 10957 2239 30,040 14340 - 3:774 - 234.4
C 881 . 13213 131480 0,589 0,377 10940 2232 30,030 1,343 3,764 234.7
842 13206 13151 0,589 0,376, 10956 2229 30,039 14341 3.778 - 234,9
843 13213 13188 0,588 04378 -~ 10939 © 2233 30,037 1,344 3,787 2332
484 13199 - 13130 0.567 - “0e377.. - 10958 . 2220 30,039 1.340 - 3778 235.4
ST B 13219 13172 0.587 - T 04378 - 10940 - . 2243 30,040 © 14339 3,772 - 235,7
ST 13203 13140 0.380 0,374 10954 2227 . 30,039 1,341 3.778 . 233,9
B -1-Y, ‘13200 . - 13138 0,586 - 0,378 - 10933 - 2224 - 30.040. . - 1,339 C 30772 . 23842
A48 13195 13127 0,588 0378 10952 2220 . 30,039 14340 36778 23844
869 13199 . 13138 0.587 - 0,378 10944 2234 30,038 1.342 S 30784 28,7
- 420 13200 - S 1314L 0,587 . 0.375 10950 2234 30,04t 1,330 34788 238,99
L. &7h 13193 13131 0,588 - 00378 . - 10943 2227 . 30,039 . . 1,340 3777 237.2
C 472 13183 13103 0,587 - - 0,377 10940 - 2202 - 30,038 1,348 3,782 237.4
473 13141 13098 . 0:507 0.378 10938 2201 30,037 1,342 ©3,783 ~ 237,7
874 13140 13100 0,587 . . 0.378 10939 2203 © 30,039 1,340 3,778 237.9
475 13162 13104 004588 . 0,374 10934 2204 30,039 1,340 3.7729 230,2
874 13161 ‘13108 04588 0,375 10937 2208 . 30,040 1,338 3,771 238.4 |
- Y4 13147 13089 0,582 03726 10934 2193 30,039 . 14339 T 347728 238,7 '}
78 . 13150 13097 0,587 0,376 10934 2200 30.039 10339 3,775 238.9
679 13182 13100 0,588 0,377 - 10933 2208 30,039 1,340 3,777 239.2
&8O 13148 13095 0587 0,378 10932 2198 130,039 © §4340 3,778 239.4
481 13157 13108 0888 0,378 - 10920 C2212 30,040 1,339 36774 239.7
482 13142 13090 T 04587 0,377 10929 - 2198 - 30,030 1,341 3.783 ° 239.9
403 13140 -13082 TL0.888 . . 0,377 - 10920 2193 30,037 1,341 34784 240,2
484 53141 13090 0,587 04377 10923 2201 < 30,038 1,341 3,788 240.4
o 488 . 13137 13091 08589 0,376 10948 2203 30,030 1.341 3701 240,7
. 488 13145 $3090 0,587 0,374 10925 2208 30,039 1,339 3.775 . 240,97 |
- 487- 13144 ‘13100 0,587 0,375 10919 2211 - 30,040 1,330 3,771 2412
408 13144 13093 - 0.5687. - 0.378 10920 L 2208 30,039 - 1,339 3.774 241 .4
489 . 13134 13078 . 0,588 C0s374 10919 2194 30,041 1,337 3,769  241.7
490 13142 13008 0,587 0,374 - 10914 2207 30,039 1,339 3.777 . 2449
491 . 13143 13080 0,587 0,378 - 10915 2207 30,039 ‘14340 3,727 242.2
492 13141 13087 0,588 0,374 10911 2211 30,039 1,339 3,775 242.4
493 13135 13094 0.588 0,377 . 10913 2208 30.037 14342 3,788  242,7
494 13148 13085 0,587 0,377 10943 - 2213 30,028 1,340 3,780  242.9
495 13148 13087 0.507 . 0,375 . 1091t 2214 30,041 1,334 3,748 243,2
894 13144 . 13100 0.584 0,322 10891 2238 30,039 1,339 3,777 - 2434
497 13148 . 13083 0,588 0,374 ‘10889 2232 30,041 1.338 3,786 243.7
498 13135 13083 0,507 0,372 40894 2224 30,030 1,340 3,780  243,9
499 13143 13084 0,584 04379 . 10894 . 2229 30,034 14343 3,790 244.2
700 13128 13044 104586 0,374 © §0B94 2209 30,040 1,338 3,773 2444




Lt

 NUHBER  COMFINING TOTAL AXIAL -AXIAL ~ ~RADIAL  PORE =~ . ~ MEAN EFFECTIVE FOROSITY ' BULK VOLUHE PORE YDLUHE  TIHE
© . PRESSURE (PBI) BTRESS (PSI) STRAIN (X) STRAIN (X) PRESBURE (PBI) BSTREGS (PBI) - (X) ' GTRAIN (X) . BTRAIN (X} (NIN)
Coger . 13t24 13071 0,507 . 0,376 - . 10893 2212 30,039 . 1,338 3775 2447
702 13113 13054 0.587 0,377 - 10889 . - 2204 30,038 - 1,340 . 3,781 . 244,9
703 - 13124 - 13088 0,588 04378 10883 2220 30,038 1,340 3,780 - 245.2
704 13128 .- . 13070 - 0.580 0,377 10875 2233 30,038 - 1,341 34782 2454
708 13141 43073 0,589 - 0.370 10873 2243 30,033 1,345 3794 245.7
S 708 13132 13070 - 0.588 L 0.378 10873 2234 30,039 14339 3,778 - 245.9
207 13124 13088 0,569 0,374 10848 22315 30,037 1.342 3,785  246.2
708 13135 13098 - 0.589 0,375 10848 2253 . 30,039 . 1.339 3,278 246.4
709 13129 13064, . 0,568 0,376 - 10844 2243 . 530,038 1,341 3,708 246.7
710 13138 13089 0,587 0,379 10045 . 2255 30,035 10345 - 3,794 246.9
711 13140 - 13088 0.507 0,378 10848 - 22%4 _ 30,040 1,339 3,774 247,2
712 13142 13087 0.587 0,378 - 10044 2258 30,039 1,340 3,778 247.4
713 13130 - " 13081 0.580 0,372 10041 2258 - 30,038 14341 (3,702 247.7
214 13134 13080 . 0.587 0,378 10853 2242 30,040 1,339 3,774 247.9

s 13131 13070 0:589 0,377 10852 2258 30,037 14342 3,706 248.2
716 . 13117 13059 0,507 0.377 10854 2243 30,038 1,341 3,783 248.4
7 13131 13079 0,587 0,375 10058 2256 30,041 1,337 3,749 248,7
718 13133 13047 ' 0.588 0,370 10852 . 2259 30,034 1.343 3,789 240.9
719 . 13130 13081 0,588 0,377 © 10846 2247 30,037 1,342 3,706 249.2
720 13118 - 13058 0,589 0,378 10853 2245 30,035 . 1,345 3,795 249.4
720 13127 . 13044 - . 0,506 04374 10850 2257 - 30,039 1,339 3,778 249.7
722 13131 13079 0,560 0,377 . 10081 2252 30,037 1,343 3.789 = 249.9
723 13124 13073 0,504 0,377 . 10852 2255 30,039 1,339 3.777  250.2
724 13134 13074 0,584 0.374 10883, 2231 30,041 . 1,337 3,770 250.4 .

925 13133 " 13074 0,585 04370 10003 2229 30,038 1,340 3,700  250.7
724 13134 13080 0.584 0,377 10883 2233 . 30,039 1.340 3,779 250.9

727 13122 13045 0.586 . 0,374 - togst 2222 30,040 - 1,338 3,772 251.2
728 13123 13045 . 0,586 0,377 - 10880 2223 - 30,039 1.340 3:779  251.4

720 13130 13077 0,565 .. 0,374 10882 2229 30,041 1,337 3,748 251.7
. 730 - 13118 13080 0,506 04377 10088 2213 - 30,039 1,339 3,777 251.9
731 13122 . 13084 0,584 0.374 10885 2217 30,040 1,338 3,772 252,2

732 13112 13058 0,565 0.374 10861 2210 30,040 1,338 3,774 282,4

733 . 13138 13090 0,504 0,374 10885 2237 30,043 1,333 3,757  252,7
734 13145 13001 0,585 © - - 0.,374. 30882 2241 30,041 14338 3.767  252.9

735 13131 13058 0,508 0,377 10884 2222 30,038 1,341 3,783 233,2
734 13143 .. 13087 0.504 0,375 10888 . 2238 30,043 1,333 34757 253.4
737 13130 43072 0,505 0,377 tosA? 22280t 30,040, 1,338 C3.772 0 253.7

738 13134 - 13078 0.503 0,374~ fo88s - 2230 . 30,042 1,334 3.764 2539

739 13145 - 13093 0,585 0,377 - 0087 2241 30,039 1,340 3,778 254,2
740 13131 13080 0,508 . 0,374 10898 2223 30,040 - 1.338 3,774 254.4.

- 74t 13132 13075 0.588 . 0,377 - 10869 2224 10,039 1,339 24775 254,72
742 13138 13078 0,564 0,374 10887 2214 30,044 1,332 3,754 254.9
743 13139 13088 0.564 0.374 10889 2232 30,045 1,331 3.750 255.2
744 13134 - 13078 0,504 0,374 10887 2228 30,044 1,332 3,753 255.4
745 13135 13081 10,564 0,374 10890 2224 30,041 1,337 3,749 255.7
744 13133 13073 0,585 0,377 10889 2223 30,039 1,339 3,777 255.9
747 13129 13048 . 0,584 . 0,375 10890 2218 30,043 1,334 3,760  254.2
748 13135 13078 " 0,504 - 0.375 -10890 2224 30,042 1,335 3.762  254.4
749 13125 - 13081 . - 0,585 0,374 10887 2214 30,043 1,334 3,759 236.7
750 13130 ‘13001 0,585 0,374 10891 2222 30,043 14333 3,758 - 284.9

UNIAXIAL STRAIN TEST, SAMPLE €3
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UNIAXIAL STRAIN TEST, SAMPLE 83

" NUMDER - CONFINING - TOTAL AXIAL -~ AXIAL ~ RADIAL ~ ~° PORE -~ - HEAN EFFECTIVE POROSITY BULK UOLUME PORE VOLUME YIME
7 PREGSURE (PSI)  SYRESS (PBI) BTRAIN (X) S8TRAIN (X) PREBSURE (PSI) SBTRESS (PSI) %) - BTRAIN (X). BTRAIN (X) (MIN)
7Sy 1329 13079 0.584 04375 10889 2222 30,042 1,334 3761 25742
752 13129 - T 13072 0,504 - - 0,377 10892 . 2218 30,039 1,339 3,775 257.4
753 . 43132 . 13074 0,584 0,376 - 10893 2219 - 30.04% 1,337 3,769 257.7
L7840 13120 13087 0,503 0,37 10889 22147 30,042 1,335 30762 25841
To7ss . t3i19 13082 - 0,584 0,324 10889 - 2210 . 30,044 1,332 34754 259,18
‘756 e3f11 13051 0,584 0,374 10894 2198 . 30,044 1,332 3,755 260.1
787 13082 13032 - 0,504 0,374 10893 . - 2175 30,043 - 1,332 3,757 26141
758 13092 . 13038 0.584 0,378 10897 2176 . 30,041 1,335 3,768  262.1
759" . ' 13090 . 13018 T 04503 0,375 10892 2173 30,043 1,333 2,759 2631
- 760 13086 - 13033 . 0.503. 0 0.37% . 10893 2173 30,042 1,333 3,760  264.1
41 023090 - 13027 . 0.583 0,374 10892 . 2177 30,044 1.331 . 3.753 2881
C 782 - 13087, 130m 045082 . 0,374 10900 . - 2188 30,045 1,330 3,748 26441
263 13085 - . 1303%. . 0.582 . 0.373 10901 2187 30,047 - 1,327 3,741 287.1
744 13081 13023 . 0.501 0,372 . 10900 2141 30,048 1,325 3,735 260.8
. 745 13077 13012 0.583 . 0,374 10907 2140 30,044 1,331 3,753 249.1
784 S 13073 13017 0,383 0,374 10904 2150 © 30,044 . 14330 © 3751 270.1
287 13072 - 13012 0,562 0.323 10904 2147 30,044 - 1.320 T 30744 27041
748 13048 13010 0,501 . 0.372 . 10907 2141 30,048 1,325 3.735  272.1 |
789 13068 .- 13016 . 0,581 0,373 10907 2143 30,048 " 1.327 3.742  273.1°
770 . 13081 . . 13007 C 04581 - 0,373 - 10910 . 2133 30,048 - 1,320 L 30743 27441
27007 83048 . 12991 - . 0.8581 . 0.373 . foeit - 2126 30,044 - 1,327 34742 275.1
772 13043 - 13003 0,581 - . 0.372 . 10911 2131 . 30,047 1,326 3,737 228.1
773 13081 13004 . - 0,588 - 0.381° - 11233 1609 30,072 - 1,280 3,620 277.1 -
774 13080 13009 - 0.586 0,340 11234 1809 30,073 1.287 3,817 278.%
775 13053 . 13000 0,548 - 0.342 | 14235 © 1800 30,071 1.289 S 3824 27941
7726 . 130% . 13003 0,565 - 0.340 11232 1004 . 30,074 1,266 3.613.  280.1
777 13044 . 12987 . 0,568 04382 11233 1792 © 30,070 1,290 . 34628 20141
e - 13035 . 12944 0.566 - 0,361 . 11237 .. 4774 30,074 1,289 3,425 20241
779 13038 12974 /0,565 0,381 . 11230 1765 30,073 1,287 3,817 203,1
760 - 13039 - 12985 - 0.566 - 0,340 . 11233 1704 30,073 1.2064 3,616 204.1
781 - 13041 12982 0,564 0,340 11235 1705 30,074 1.284 3.410 , 205.1
702 ‘13041 12989 . 0,588 0,340 - 11234 1789 30,073 14204 ‘3,818 20441 |
783 23032 - 12974 . 0.566 0.340 . 11237 1778 30,073 . 1.206 3,417 267.1
784 13029 . 12974 0,546 . 0,388 - 11238 Xy 30,072 $.287 . 3.42t  288.1
785 . 13028 12989 . 0,565 L 0,3% - 1232 1770 30,075 1,284 3.409 289.1.
786 13029 . 12984 - 0,563 . . 0.,360 11237 1777 30,076 . 1.202 3,604 290.1 .
782 - t3031 . . 12979 0.564 . 0,381 . 11233 1700 . 30,074 1,203 3.412  291.1
788" 13038 12975 0,545 . 0,381 11239 1777 . 30,072 1,287 3.419  292.1°
789 13033 12975 0,583 . 04380 - 11237 1774 30.07% 1,204 3,400 293,11
790 - - 13014 12982 0,544 04359 - 11238 1757 . 30,074 1.202 3,403  294.1
791 13016 12956 . 0.564 0,359 11234 1760 30,075 . 1.202 3,405 295.1
792 13024 U A2978 0 . 0584 0,358 - > $1240 4748+ 30,077 1.261 3,599  2904.1-
793 13012 12955 0,543 0.358 . - 11233 1757 30.070 1,278 3,592 - 297.1
794 13029 . 12973 . . 0,543 . 0,3%0 . 11234 1778 30,078 ' 1,278 3.591  298.1
795 13029 . 12979 0.544° 0,356 11234 1724 30,080 1.274 © 3.504 29941
794 - 13021 12970 0,584 04354 - 11238 1745 30,079 1.277 . 3,587 300.%
797 43007 12988 0.545 0,358 11241 . 1748 204074 1.201 3,403 301.1
798 £3016 . 12941 . 0,563 0,357 11242 1754 30,079 1.277 3.587 302,
799 13025 129720 0 0.562 - . 0,357 11242 17245 — 30,080 1,277 3.5084 303,18
BOO . 43014 12985 0,542 | 0.356 - 11239 1760 730,081 1,274 3,579 3041




UNIAXIAL STRAIN TEST. SAHPLE 43

L. - NUMBER  CONFINING - TOTAL AXIAL AXIAL ~~  RADIAL PORE . HEAN EFFECTIVE FPOROSITY BULK VOLUHE PORE VOLUKE TIME.
L0 o7 U PRESSURE (FBI) GTRESS (FSY) STRAIN (X) STRAIM (X)  PRESSURE (PBI) SYRESS (PBI) %) . STRAIN (X) ' BSTRAIN (X)  (HIN)
Lo 801 . . 130120 12980 . 0,583 . 0,386 ' . 11240 L1754 . 30,080 14278 3.582 305t
T e02 . 13010 L 12953 0 04561 0 0,357 . 11238 1783 . 30,081 1,278 3,581 306.%
b 803 13012 - 042952 0 0.8562 . 0,357 - $1240 4751 30,080 - 14278 - . .3,582 . 307.1
L 804 . 13012 : 12949 0 0.563 . 0,358 . 131240 : So178% 30,081 . 1,274 1,579 - 308.%1
, 805 - 13009 . - - 12957 . . 05837 . 0.3%8 - 11240 1752 - 30.077 16279 3,895  309.¢
i 204 - 13012 12955 04582 0.359 - 11239 1754 . 30,078 2,278 - 3,591 310.%
Lo 807 . 12998 . 12933 L0562 06357 11242 . 31234 30,080 24228 - 3.58%5 . 311.%
R a08 13009 12944 . 0,582 . 04357 11248 - 1742 30,000 14278 34508 3121
| Le09 12995 T12938 0,580 . 0,357 . 11237 1739 304081 1,274 3,580  313.1
' 610 C13081 o 12954 . 0.58% 0,355 . 11243 - T 17249 30,083 - 1,272 3.571 3141
a1 12994 . 12938 . 0,861 0,357 112400 4735 30,080 1,278 © 3,581 3181
L s L43192 o U 131400 0 0.571 . 04382 0 11274 1699 30,069 1,294 3,440  A16.1
o813 0 13192 13134 . 0.5 0,343 11228 . . - 1894 - 30,049 1,294 3,440 317.1 |
; a14 13189 L 13142 04578 0,344 11277 16893 30,087 14299 '3.649 . 318.1
: 18 - 1379 - 13125 0.571. - 04382 31273 ‘ 18687 304089 1,295 3.4386 39,1
: 814 - 13183 13148 04570 04344 0 112772 - 1892 30,087 1,298 3,848 320.¢
; 817 13187 - 13133 S 04880 0,380 $127% 1898 30,074 1,200 . 3.,614  321.1
; a8 - 13147 Lo 131180 T 0,869 . 0.38% 11220 .- - 1880 30,071 14292 3.427 32241
b 819 - 13180 13123 04888 . 0,383 . 11273 S 1885 . - 30,070 1,294 3,433 323.4
a 820 - 13178 13127 0,548 0,340 11274 1884 - 30,073 . 1,289 3,418 324.8
| 828 13187 13114 0589 0,340 . - §127% - . 1878 30,074 14288 34615 325.1
i a22 13170 . 13143 . . 0,540 T 04381 43273 . 1877 © . 30,073 © 34290 3,821  324,1
: 823 - 13159 - 13098 0,547 - 0,359 11272 18448 30,075 - 1,288 3,400  327,%
; 024 13158 . 13094 . .0.588 0,380 .. 13273 © 1863 - . 30,075 - 1,288 - 3,408 328.1
o 825 - 13153 . © 13094 - 0,887 0,380 11273 1859 304075 1,207 - 3,812 . 329.1
i . B28. S 13147 o 1309 0.588 C0.381 0 11278 o 1872 30,074 f.288° ‘3,615 330.%
i . 827 13185 . 13104 T 04988 04380 - 11224 1870 - 30,073 . 1.207 - 3,612  331.1°
: 828 13457 1348y 0.545 - 0,357 112722 1849 30,080 1,279 © 34588 332,18
| 829 13188 - 131148 © 04848 . 0,380 11280 1088 130,075 1.206 3,608 333,18
1 B30 13149 . 13092 0588 0,357 #1277, - 16833 . 30,078 1,202 3,598 334.1
. 838 . 13188 - 13112 : 0.564 0,358 - 11273 DR {71 S 30,079 - 1.280 ©34590 335,81
I - 832 13153 ¢ 13098 . 0,544 0,340 11273 ... 1858 . 304077 1,203 3,401 - 338,1
S 833 13185 - 13098 . 0,585 . 0,359 19273 - . 1843 30,077 0 14284 ‘3:402 3378
P B34 A334 130720 0,565 . - 0,399 14224 1637 © 30,072 © 14203 ¢ 3,800 338.1°
P B3ABT 131420 - 43089 - 04545 0.380 - 11270 - 1854 30,074 1.284 3,404 339,14
[ 834 13143 13078 0.584 0 T 0.,3%7 11274 1847 . 30,080 1.270 34508 0 34041
A - 832 13124 3058 0,543 T 04358 11275 . 1828 30,079 1,280 3,591 34141
L ‘838 . 13131 13071 0 - 0,585 04340 312728 1835 - 30,074 1.204 T 30404 342,18
IR 839 13813200 13049 T 0.54% . 0,380 . 112727 T 1834 30,075 - 14208 3,410 3431
o 840 13124 . 13082 0,543 0.3%8 14275 1631 - 30,080 1,278 3,587 344,41
Lo aet 13129 13078 04548 04354 11272 - 1840 130,008 1,277 © 3,501 345.1
L. 842 - - 13112 130727 . 0.584 - 04341 11282 1817 30.074 1,286 . X413 34441
o - 843 13125 13073 0.544 04358 15228 C1e3t 30,079 1.279 3.509 347241
844 1M 13078 0.584 0,358 11277 1835 30.079 14280 3,590  .348.1
845 - 13119 . 13045 0,544 L 0.357 11274 1825 30,080 1,278 3.564  349.1
048 13128 S 13072 ¢ 0545 0.,3%8 31277 - . 1832 30,078 1.281 C 3,595 350.1
047 13124 . - 13074 T 0,544 0.352 112729 1827 130,081 . 1,277 3,503 asi.i
848 13113 13063 0 . 04584 . 0.358 31202 1014 30,079 14279 ‘ 31,508 352.%4
6849 . 13243 13208 0.574 0,343 - 31304 1939 . 30,047 1,300 - 3.650 3831

B0 aazse o 13202 0,57 0,341 . - M304 - 1933 30,070 1,295 3634 34,1
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\uu:axxau'srnniu TEST, SAHPLE #3 . .

' MUMBER _ CONFINING - TOTAL AXIAL ~  AXIAL RADIAL . PORE  MEAN EFFECTIVE POROSITY BULK VOLUHE PORE VOLUME TIHE
oo PREBSURE (PSI) BTRESS (FBI) BTRAIN (X) BYRAIN (X) PRESSURE (PBI) SBTRESS (PSI). (X}  BTRAIN (%) BTRAIN (X) (HIN)

T R {3283 13207 0,573 04360 . 11308 0 1938 . 30,072 . 1.293 | 3,626  35%5.1
@S2 . 1325% . . 13200 . 0,570 04381 11308 . 1929 . 30,072 - 1,293 - 3,826 356,
S ps3 o 13281 13198 0 04570 . . 0,380 - 11309 - 1930 . 30,073 1,291 3,821  357.1
L esA 0 13251 T 13194 0,570 0,388 - 11307 - 192% 30,073 £.292 . 3.822 330.1
o pes 13258 0 . 13204 - 0.570 0,359 311304 - 1933 . . 30,074 1,280 3,809 . 359.1
Y - 43239 0 13178 0,870 - 0,340 . 11307 - 1944 30,073 1,290 3,620 3501
o0 es? 13233 13183 ¢ 0,570 - 0.359 % 11308 .. 1908 30,074 1,289 . 1,614 381,18
Coo 888 13235 13178 0 0,569 - 0,359 0 11308 . 1909 . 30,075 1,287 - 3,809 '382.1
. 859 13223 13174 0,569 . 0.381 - 11308 1898 ' 30,072 1,291 . 30624 343,01
o 840 13217 13158 . 0,568 0 043607 - 11308 . 1891 30,075 1,288 . 3,612 364,
S . peL 13222 - 13187 704589 0,358 . 11305 - 1898 - 30,077 1,285 3,602 3851
842 13222 . 13148 0.549 0,350 11307 . 1894 . . 30,074 14289 . 3,814 368.14
T 043 13205 1350 0,569 0.3%9 - 11308 . . 1878 30,074 - 1.288 3,607 347.%
L 844 13224 CO13172 . 0,568 04359 1313 1893 30,074 1.287 3,408  340.1
Lo @AS 13215 43148 0,544 0.358 11309 - 1890 30,078 1£.203 S 3,597 369.1
L. ess - 13212 . . 13143 0887 04358 . 11314 - 1682 30,078 1,283 " 3.597 370.1
L &7 33208 - . 131S% 0,568 04357 - 14312 1877 - 30,079 . 1.281 . 3.590 _37i.1°
Lol opés . -13208 T 131490 0 0.567 . 0,359 . 11314 . g@st .~ 30,074 1.285 L 3.605 372,1
[ @89 13215 - 13182 0,567 .. 0,359 . 11315 1879 30.077 1,204 3,800  373.1
Lo B0 - 13207 . 13148 . 0.564 0,358 11314 . 1874 - 30,078 1,283 3,595  374.8
o arr. 13208 13144 T 0,547 0,357 - 11312 10727 30,079  1.28% 3,590 - 373.1
s 872 13190 13148 . 0,547 0,359 . 11312 1084 30,077 1,284 ' 3,603 378.1°
, - a73 13193 13130 0,548 . 0.3%9 . 131§ 1659 . 30,078 £.202 . 3.595  377.4
L7 gra . s3es 13129 0,548 0,356 11314 1652 30,078  1.283 '3.599  378.1 .
Lo @S 13190 L 13139 0,568 04352 . 11314 16858 30,079 1,281 - 3,593 379.1
; 878 13189 . 13127 - 0,584 . 0,357 #1315 1853 = 30,080 = 1.280 3,588 380.4
! 877 o a3tey . . aAn3I? 0.567 0,356 - {1310 - 1854 30.081 1.278 3,504 3811
Leo @78 o 13180 - 13128 0 *0.567 . 0,357 #4132 . - 1650 30,079 14280 3,594 382,
Lo 879 13178 13121 0,585 0,357 11316 11 7 30,001 - 1.278 3.582  383.%
Lo BEo 43878 . 13116 L 0568 0,359 11314 - 1839 30,082 - 1.277 3,579 384.%
b aey 13162 13134 0,568 0,358 11314 . 1851 30,078 2,202 - . 3,594 305.1
‘ 882 13183 . 13302 . 0,542 - 0.357 . 11318 . 1824 30,079 1,280 3,590  388.1
883 43172 131327 . 0.565 . 0.35% 31318 1845 30,082 - 1,274 3,574 382,1-
8BA 13154 . 13107 - 0,588 - 0,354 . 11315 1825 . 30,083 1,274 3,572 386,14
865 . 13120 . 43124 . . 0.585 0,356 ' 11347 . 1838 30,082 1,277 - 3,579 3891
Lo 888 3184 . 13109 - 0.586 - 0,356 . 11347 1828 30,081 1,278 3,583 390,11 -
{882 . 13185 13095 0,965 0.358 11318 1817 - 30,081 1,277 - 3.580 394.8
f pa8 13154 13099 0.564 0,356 . 3?1819 30,082 1.27% . 3,574 392.t
Lo ese o 43147 13086 0,565 . 0,358 - 11Ms 1812 30,002 1276 3.578  393.1
Lo @90 1348 13097 04588 0,353 11315 1015 . 30,085 1,272 3,584 , 394,10
e 13145 13093 . 0,586 . 0,354 1315 1013 30,003 1,274 3,522 395.f
o A92 13150 . . 13095 . 0,564 0.3%4 11385 1814 30,004 - 14222 34568 39648
893 13145 13090 0.564 0.354 1315 1811 30,083 1,270 - . 3,543 397.1
894 . 13138 . - 13085 . 0.545 0,354 11315 1804 30,083 = 1,273 3,570 398.1
893 23128 13079 - 0.543 0,356 12 1799 30,082 1,275 . 3,575 399.4
- a9 - 13130 13079 - 0.544 0,353 1S 1797 30,086 1,220 - - 3,559  400.1
! @97 13122 . 13052 . 0.567 - 0.354 - 11314 . 1785 30,082 1,275 3,577 4011
P 898 13123 13088 . - 0,564 0,354 s - 1708 - 30.084 . 1,272 3,547 . 402.1
899 . 13124 43072 0 0.983 - 0,355 1343 1793 30,004 - 1,273 3,569 403,
900 313119 . 13048 . - 0.583 . 0,353 . 14313 . 1788 - 30,084 (34269 0 3.558  404.%
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 MUMBER | CONFINING  TOTAL AXTAL | AXIAL . RADYAL . PORE MEAN EFFECTIVE POROSITY  BULK VOLUME .PORE VOLUNE TINE |
... PREBSURE (psx; STRESS. ¢rsx: STRAIN (X) GTRAIN (X) FPRESSURE (PSI) STRESS (PST) ~~ (X) .~ GYRAIN ¢X)  GTRATN (X) (MIN)

S g0y -;.,3117 S ;;,13971{-1 S 0.%83 . 0354 11318 . 1785 - 30,083 © 14278 0 34564 405,11
ST902 0 33108 0 L 13059 T 04864 00354 11312 0 L4929 304004 0 1,278 3,588 40441
0% 33108 o 130800 - 0,883 - 0,354 7 - 1330 4PPT  T C30,088 0 1.270 T 3,584 407t

0N . S I0RE o A TORY '_;7','03563‘.;:,”@‘_ G OeABA L L A T L PER i L B0L0B - 1228 3886 40848

908 . 1310% s 13085 - T 04543 o 0,353 81383 0 788 . 30,084 1.240 34888 40941 )}
904 $3096 13041 068583 0 04352 Co81313 T 1763 . 304087 1,247 ' 3,552  410.1

907 33094 S 330330 . 048583 0 104352 11310 . 48 30,0827 o 14287 RER: F1-1 T EINEE ) § % S |
908 © - . 13095 ‘13051 L 00082 0354 11310 L 12720 30,088 - - 1,249 ‘ T 3.558 412,13 ]
909 ¢ .- 33082 - - . 13040 0.882 " " 0,353 383 e 1754 _ - 30,087 - 14287 0 3,853  413.1
‘910 .- 13074 _ 33022 0 7 045482 0,354 11312 S 1746 - - 30,0084 T 14289 . 3899 Al4.1
9ty 0. 43080 oo 33019 0,543 0,352 11309 o 278% 30,087 0 1,248 34554 A418.)
12 .. 130720 . 13019 ST 048688 ST 00383 . 13 o - 1742 S 0,087 . 1.244 v 3,551 ' Atd.8 -

93 13049 . 13017 . - 0.580 . 0.352 11309 1742 30,089 1,264 C 34545 A17.1

914 . 13070 ... - . 1302t © 0580 S 0.383 . 113080 . U374 . 30,088 3248 - -3.549 .. 418,41}
915 13053 - - 13005 0 T 0.858% - 0,352 11308 : 1730 - 30,080 " 14288 0 ¥.8%0 419,82 |

, 916 - 13055 ' 13000 - 0.840 04352 733309 ' 1227 . 30,089 1:264 30544 420,81
9?0 13054 -0 7 13004 - 0.888 0,353 11308 0 1729 oL 304089 1:284 . - 3.544 421.1

: . 918 . 343085 - 7 12988 e 0.581 - 0,353 11303 . - 1730 - 30,087 ‘14287 T 34853 422, %

s 989 . 13048 12991 1 (0,859 - - 0,388 11308 RS ¥ -5 3 o 30,0808 - 1,248 ¢ 3,548  423.4
R 920 130348 - 12972 S 0840 . 0,333 14310 - ' 1704 . 30,088 . 1,247 3855 424,%
. C92% . 13081 . 12994 . 0,540 -~ 0.352 - -§1313 BEERSES ¥4 L A0 ©.30,088 . 1,264 3.545 425.%
o922 -13034 o f2901 0,540 -~ 04358 11309 S 1707 , 30,090 14262 e 34530 0 42441
L. 923 . . 13039 12987 - 04540 104358 . 31318 1209 - 30,090 1,242 3,530 427.1
[EE I -2 I 33037 .- 13009 0,350 - 04351 11318 - . 1709 . 0 J0.091 - f.280 0 3,533 428.1

BRI - 925 7 33044 - 12993 - - 0,859 . 0.351 : 11312 SIS .. 30,098 1,240 : 3.533  429.1
Eo 924 . 13030 . . 12985 . 0.8%9 . 0.351 ‘11312 . 3202 . - 30,091 . 1,280 3833 . ‘430,86

o L 92F 74 13028 12974 04558 - - 04352 311310 o 1700 - . 30,089 1,263 . 3843 A31.1 )

928 . 13027 12928 - 04587 04353 TE1yE o 0 11498 30,089 . 1,282 - - 3.541 A32.)
929 ‘130208 .. 129728 C L 04550 00349 11312 1499 “30,094 - 14258 3,519 . 4338
930 . '13028 - 12974 0,559 © 04351 11314 o 1496 30,091 - 1,280 3,532 434,38
931 1302y 12945 o 048558 T 04349 11315 L 1467 - .. - . 30,094 $42858 . 3,819 435,
932 13019 12968 T 0,558 . 0,349 11312 - 1468 30,093 1,297 734523 438.1
o933 13014 - 12985 . 0 0.%597 0349 11313 - . . - 1484 306,094 ¢ 1.255 ‘ J.517 . 4371
934 13014 12964 0,857 0,349 11313 - 1462 S 30,094 3,255 3,518  438.1
935 - 12999 C12943 04560 0,358 11314 1488 . 30,089 1,283 3,544 439,14
938 12999 . 12980 " 0857 0,350 . 11312 ; : -1470 T 30,092 - 50257 . 3.524 440.1
?37 - .12997 129591 O 0.585 . 04,3518 SR § ¥} 7 RIS . 184872 . 30,092 - 14297 T 34826 0 44148
938 - . 12999 S0 129420 0,557 04358 . 11309 S 7Y I . 30,092 ' 1.258 S 34829 44240
L 939 COR2993 0 0 12932 0 . 0.897 0,347 . . 11309 . 1843 ' 30,097 1288 . 3.8508 44341
940 0 12990 - 12942 S 048548 0,349 11313 18440 . 30.094 1,255 S 3818 44401
941 12985 - 12928 0 0.558 . 0,350 81188 ’ : 1450 : - 30,093 T 34288 ¢ 3524 - 44541
942 - 12987 T 12922 0,555 . - 0.348. - . 11313 ‘ 1653 S 30,097 T .3.250 3.504.  444,1
S QA3 12929 . 0 12921 0885 . 0,347 1S -344% - 30,097 " 14280 3.503 447,41
- 744 L1298y : 12928 0.554 0.347 11383 . S 1449 30,079 1247 3,493, 448.%
945 12974 SRR 337 ¥ SEREE 04554 0349 . - 15312 . 1442 - 30,098 - 1,252 3,510 449414
L9448 12981 . 12933 L0554 0 04347 11312 T 1452 -30,098 . 1,248 3.498 450,81 -
947 12977 . 12928 0,855 . 0,348 31315 - 1845 30.097 . 1.,2%0 © 3,505 4S8
240 12974 C 12914 0,898 0 0,348 2. 1842 o 30,095 o Fe2582 3.511 - 4521
P49 12984 12931 o 00554 0,348 - 11314 o 1450 - 30,097 1.250 S 34505 45343
950 12942 128827 . 0,553 0,346 NS § 31 1: BN - 1428 . 30,097 1:249 3,502 4541

-




. untaxIaL STRAIN TEST. SAHPLE #3 -

»

 NUMBER ~ CONFINING ~° TOTAL AXIAL * AXIAL  ~ RADIAL ~  PORE - MEAN EFFECTIVE  POROSITY BULK VOLUHE PORE VOLUME THME
" PREBSURE (PSI) STREES (PEI) BTRAIN (X) GTRAIN (X) PREGBURE (PSI) GTRESS (PBI) (%) . STRAIN (%) GTRAIN () (HJN)

CeBL 12979 0 0 12908 04555 0 0 04349 - 11313 - 7 3642 © 30,095 | $.253 - 3,512 453,31
9827 - 13280 . 0 13188 L 04872 . 0,359 - 11223 . - 1988 30,074 . 0 1,290 . 3,618 - AS&d1
953 23230 - 13189 0.574 0,381 . - 11274 . . 4935 . 30,087 - 14298 3,839 ° A57.1
T 9S4, . 13238 0 43171 0 0.%74 . 0,358 . 11299 1938 - 30,073 2,291 3,820 .-438.1 -

953 - 13227 L 4314 0.873 . 04361 11276 81929 T 304,070 - (14295 0 3,635 439.1-
C9B8 13248 0 AL 0,878 0,381 0 11281 1940 . 30,071 14293 - 3,420 440.1
P 13234 T 13185 0 04572 0.,3%9 11229 . 1932 . 30,073 " 14290 34819 AMLY
. 958 13230 . 13188 04572 0,359 . 11280 . . 1928 - . 30,073 - 1.291 L 34822 A42.%
959" 13238 13169 048572 - 04339 - 11281 . . - 1929 30,073 26298 3,621 . 483,81
960 . 33229 . . . 13161 0,872 . - 0,340 . 11288 1925 . 30,072 . 1,292 30624 4844
988 . T13220 . 13158 . 0.57% T 0,380 11288 . 0 - 1917 30,073 T $4290 . 3,423 445.1
962 . 13235 - 13174 0573 . 0.339 41280 | 4935 30,074 2,290 3,817  444.1
983 13231 . 13172 . 048572 0.3%9 - - 11280 1932 - 30,075 . 1,288 . 3,413  487.%
984 13229 . 13148 . 04573 . 0 04360 - 11280 - 1928 - 30,072 $,292 . 3.426 . 448.1
965 13247 - 13200 . - 0.870 . 0,359 11206 - - 1944 0 30,075 14289 . 3,613 469.1
988 7 13231 7 13180 04578 04339 - 1284 1929 30,074 - 1,209 3414 4701
987 13217 . 13183 - .0.572 . 0.380 . 11280 1919 ‘30,072 1,292 . 3.625 471,41
948 - 13224 131485 0,874 - 0,380 11203 89220 30,073 1,291 3,622 47241
949 13224 13182 . 0.571 0,359 . 1283 . 1920 T 304074 14289 3,618 473,41
Q70 . 13232 . . - 13187 - 04872 0,380 31284 4928 30,072 - 1.293 3.828 4741
971 13218 . 413147 0.572 0,360 11204 1910 . 30,072 - . 14292 . 3,824 A75.8

..972 . 13nS5 CUU3488 - 0.571 - 04380 11204 L1908 30,072 14292 3.624 47841

973 13224 13182 . 0,57 . 0,382 11288 1946 . 30,070 1.294 . 3.433  A7241

974 132200 . 13165 0 . 0,570 - . 0.381 11289 L1912 30,072 14298 - 3,423  47B.1 |
975 13207 - .- 13143 0571 0,384 -~ 11283 1902 ©30.407% - 14293 3,830 "479.%

926 . 13228 . 1M47 . 0878 0,358 - 11284 . 1924 . . 30,075 1.288 3.613  480.1
977 13222 13147 04874 - 0381 . 11281 - . .- 1938 - 30,070 14298 . 34638 4B8.9
o978 13221 C13159 . 0.574 . 0.34% 41242 - 1932 - 30,088 1,297 3,442 482.1
CeP9 T 132300 . . 13128 . 0,578 04340 - 44243 1948 . 30,089 1,294 . 3,437 4831
..980 - e3N9 - 11se 04574 . 0.3%9. 112400 1938 30,072 1292 3,424 4084.1
988 . 13229 .0 13160 T 04872 T 04352 14238 1949 30,078 1,287 . 3.408 4651
982 132150 13155 0 0.574° . 0,382 11261 . 1934 . 30,088 1,298 . - 3,445 = 408.1 -
903 - 13234 - 4377 > 0,574 0,340 - 112%7 1987 30,074 1,293 3.420 487.1
904 - 13217 - 13148 04574 . 0360 11247 1933 30,071 . 1,294 3.431° 480.1
985 13214 COUABIS7 04574 0.34F - 1124y 19383 .. 30,089 1,294 - 3,837  469.%
..984 . - 43209 13140 T 0.578 0,380 . 112847 . 1928 30,089 - 1,294 3,838 490.1

987 . 13200 - 13A1 0875 - 0.380 .. 11281 19186 . 30,049 1.294 3,638, 498.1
S 988 . 43243 . 183 0,574 - 0,381 11268 - . 1928 30,068 $.297 3,842 49241
989 - . 13221 13143 04873 0,380 11244 - 4938 30,071 “34293 34430 ° 49341
. 990 13217 13148 0,574 - 0.340 11267 . 1926 30,070 34294 34633 494.1

991 13218 13142 04874 04360 11267 1932 30,071 14293 - 784830 49544
992 1321t 13144 . 0,373 0.3%9 11269 1920 - 30,073 14290 3,420 . 494.1
993 . 13215 . 13159 - 0,575 0,350 14249 1922 . 30,070 14295 3,433 497.%

994 . 13225 13147 - 0,573 0,380 41249 . 1937 30,071 14293 3,430 - 498.1
995 13218 13158 0,574 0.361 81272 1928 30,049 1,292 3.641 4991 -
994 13232 13174 0,574 . 0.360 11221 1941 30,070 1,295 3,634 50044
C997 . 13214 LU3NS8 0 0.574 0,341 112723 1923 30,089 1,294 3,639 - S0%.1

996 33223 . AMS7?7. 0 0,574 . 0,359 1272 1929 . 30,07t 14293 . 3.628.  502,2

999 13215 43158 - . 0,574 0.380 1273 1923 - © 30,020 3,293 3,434 - 503,31
. 1000 13218 43148 0,871 0,389 . 11222 . 1922 30,075 1,268 - 34613 50401

.




©UNTAXIAL STRAIN TEST, SGHPLE 83 ...

i aaaL RADIAL . PORE . WEAW EFFECTIVE PORDEITY DULK VOLUNE PORE VALUNE TINE
-~ pREBSURE (PSI) . STRESS (PBI) ~STRAIN (X) BTRAIN (X) PRESSURE (F61) BTREES (PBIY .~ X)  BTRAIN (%) CBTRAIN. ¢T3 (HIN)

i 1008 13213 0 amMSt . 0.574 1 0,382 1224 o o 1921 0 30,068 1,297 3,643 . 508,1
L v 1002 .. 13222 43173 0 0.873. . 0,359 14273 1932 C 30,073 . 34298 3,422 504,1
1003 o 13219 o g31AL 0,573 0,380 . 13277 1923 30,071 1,294 7 34831 507.1
1004 . 13214 13154 - 0,524 . 0.339° - 11278 1918 ¢ - 30,073 . 1.291 03,822 50841
1005 13219 . 13168 © 0,574 0,339 11274 . - 1928 30,072 1292 . 34826 509,
S g008 132130 T 13161 . 0.574  -0,380. - 11273 922 - 30,074 14294 3,431 510.1
T 1007 . 132980 0 13146 . 0.5 04340 11274 0 1928 . 30,072 1,291 - . - 3.424 Gii.d
; 1008 13222 13148 0.574 - 0,359 11280 . 1923 30,072 24293 0 3,827 512.%
1009 - 13225 . A37e 0,574 - 0,33 o120t 1928 . 30,073 14290 3.419 513,18
1010 - 13219 13160 . 0.574- - 0.3%a . f12e¢ 1918 30,073 1.290 13,4620 5141
1011 13218 . 13180 0,574 . 0,380 11280 . - 1920 30,078 . 1,294 - 3.432 515.1
1082 . 13224 . 13185 . 0.52%. 0,359 11282 - . 1922 . 304072 - 1201 3,823 S14.1
S 1013 13227 13189 0.872° 0e359. 11204 S 1923 30,073 1,290 L 3:819  S17241
C oo g014 43218 1346 0 0,572 - 0,3%9 - 11208 s 1919 30,073 - 1.290 . - 3.420 S18,1
Pl 1015 13218 - 13182 ¢ 0,574 0,359 . 11285 - 1984 S 30,0730 . 14291 3,621 519.1
. 3086 13224 - 13186 . 0,573 0.359 11285 . 1919 - - 30,072 14292 L 3,624 520.1
1017 13212 L1388 7 0.572 - 04381 Cosg287 1905 30,070 10295 © 34634 521,1
1018\ 13222 131857 0,574 0,340 13283 : 1917 30,078 1293 - 3,430 521.5
3019 - - 13183 13418 0,349 . 0,3%8 - 11226 16871 © 30,076 1,288 . 3,407 . 521.7
$020 . 12990 12929 . . 0,861 . 0,352 1245 . 1724 - 30,088 1,264 . 3,348 5220
1020 - 12804 0 . 12738 0,552 . 0,346 - 1215 - 1568 30,099 14243 . 3.490  522,2
1022 . - 12635 12582 - 0,544 0,338 . 11180 - 1437 304112 14228 3426 522.5
1023 12468 © 12480 04,534 04332 11148 e 1303 30,125 1198 3,342 522.7
4024 012280 - 12221 0 - 0,823 0 0,322 - - 11102 : 1152 .. .30.134 14178 3,308 $23.0
1028 . 12104 - $2050 - 0.512 0,320 - . 11080 - 10286 - 30,152 . 14152 - 3.232 523,21
1028 11937 11@6% S 04508 . T 0.313 0 11018 . 02 30,187 - 15127 3,189 523.5]
1027 . 1262 0 11708 . 04491 - 0,303 - 10941 o782 0 304182 1.302 - 3,087 523.8
1028 - 678 . 14524 . 0,727 0,298 10902 455 . 30,499 © - 1.073 - - 3,003 $24,0 |
L1029 - 11421 0 11320 063 - 04290 10039 . S64 " 30,217 3,044 2,916 824.2
R 1030 11238 . 131368 . 0,449 . 0,283 10759 . . - A4S0 30,234 1,015 . 2,833  524.5|
G 1031 11070 - 411008 . - ‘0,433 - 0,275 10876 - - - 372 30,255 0,982 . 2,734 5247
L1032 10897 . 10BA4 0,419 . 0,288 . 10578 304 30,275, - 0,950 . 2,438 523.0
b 1033 10722 C 10844 04403 04259 10448 S 234 30,293 0.920 2,550  525.3
ST 1034 10580 10524 0 04390 o 04249 10356 206 . 30,34 0.888 - 2,451  525.5
L1038 10418 .. 0 10371 T 70,408 . "0,25% ... 10087 - . 314 30,298 . 0,909 2.524 525.8
P 103687 10264 10288 043927 0 04244 Sge008 o o 242 130,314 0,880 2,430 . 524,0
L1032 0 0 10183 300595 04377 0 0.232 9908 . 16% 30,333 0.850 . 2,349 524.3
- © 1038 9987 - 9938 0,383 - 0,231 . 9798 . . . g5t . 30,351 . 0.824 . - 2,249 524,85
g 14039 - 9810 . 9780 . 0,377 0,234 - 9542 231 30,334 0,044 -~ 2,339 524.7
L1040 9440 S U981y 0,382 . 0.238° 9348 278 - 30,328, 0,852 . . 2.,378  522.0
! 1041 9503 - - 9454 0,407 04244 - 9042 - - ' 420 30,294 . 0.896 - 2,314 §527.3
j 1042 9347 S 9308 - 04395 . 0.235 9003 - 330 30,314 - 0885 2,424  522.5
. 1043 - 9180 . .91272 . 0,405 . - 0,240 '~ 87249 393 130,300 = 0,885 2.493 . 522,8
1044 - 9028 - - 8985 . 0,392 104232 8700 - 1 % SRR 30,318 0.854 . 2,408  528.0°
L 1048 0, 6848 - B784 L 04400  0.238. . 6480 . 38% . 30,308 . 0.8720 J 2,488 528.2
S0 7. toas 0 9733 - B&RA - -0.418 0,241 S 11: T R 835 30,204 - 0.898 - 2,553 328.5
Eo 1047 asss a%05 . . 0.404 0,235 . et3v 407 30.300 0.673 2,401 528,7

. 1048 . @405 - B3&L - 0.,39% . 0,227 - @042 328 30,318 0.845 - 2,397 529.0
o 1049 @259 . . 8209 0 0,376 . 0.219 7988 . 228 o 30,318 oeas i wme
Cteso mos3  @0SS a0 0 7M. 0 A 30,299 - . 0.847 . 2,480 629,95



CUNIAXTAL STRAIN TEST. SAMFLE #3 .

w0 Bhts)

7 MUMBER . CONFINING ~ TOTAL AXTAL . AXIAL -~ - RADIAL ~~ ~PORE ° WEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUME VIME
. PRESSURE (PSI1) . BTRESS (PBI)  GYRAIN (XJ STRAIN (X) PRESSURE (PSI) BTRESS (PBI) . (X). . STRAIN (X)  STRAIM (X)  (HIN)

1051 C7947 . 7901 . . 0,392 0,223 C7E68 0 348 0 30,317 0,830 - . 2,394 529.8
1052 7803 . 7788 . 0,377 0SS 78170 0 270 . 304338 0,807 ° . 2,301  530.0
L0830 7 7479 0 76386 . 04407 0,229 7188 810 . 30,298 0 . 0,888 - 2,491  530,3
1054 7538 . 7482 - 0,399 . 0.224° 72100 . A17 30,308 0,047 - 2,438  530,5
41058 . 7434 0. 7388 0,389 ¢ 0.218° . 7045 - 352 30,323 0,819 2,3%4  530.7

S 1056 7282 728 . 0,378 . 0,208 . 4977 .. - 249 304341 - 0,791 2,270 5310
1057 7121 7077 04398 . 04220 . &8674° 0 432 304307 0.030 2,425 531,2
1058 4992 - 4942 0,388 0,213 . 4430 - - 345 . 30,328 - 0,015 2,354 . 531.5

: 10597 T 4BBL . 4830 - 0,377 0,206 - - AS28 . 292 . 30,338 . 0,789 2,277 5317
Ee 1040 . 4739 . 8892 . 0.388 04212 4358 . 384 30,320 0.812 - 2,354 532.0
L 1081 48200 - UAST72 7. - 0,378 . 0,204 . . 6303 . . 301 . 30.337 0,788 2,277 532.3

‘ 1042 8489 T AAR0 . 0.382 | 0197 | 8227 222 30,355 0.757 2,193 532.5
1043 4347 . 4300 - . 0,383 0,205 - %983 . 348 30,327 0,795 C 2,318 532,7
1044 8127 413t 04370 " 0.199 . set0 . 25t 30,344 0,787 2,235 533,0
1085 4075 4025 0,340 0,192  s@ds - n¥ 30,358 0,745 2,147 533,3
1086 . 5944 . - 5908 04347 . 0,188 . 5756 173 30,375 0.9 2,090 . 533,5%
1047 . SBOR - 5248 0,384 . 0,490 8331 . 250 30,354  0.746 - 2,184 533,27
1088 -S&71 . . 5638 0.354 . 0,185 5445 - 191 .. ..30,348 0.724 2,117 534.0
S 1049 . 5539 T mABS 0,341 . 0.178 ' ° - 5380 140 . 30,385 0,497 . 2,03% - 534,2
| 1070 . 5422 0 5390 0 0,380 0.494 0 5085 348 30.335 0,748 2,267 ‘534.5
. 1070 - 5302 . . 524D 10,3706 0.188 088 . . 273 30,348 0.747 2,205  534,7
1072 5180 US134 04358 - 0,185 . 4933 211 . 30,340 0,727 . 2,144 535.0

1073 50?3 . S5017 . - 0.348 . . 0.178 - 4887 147 30,377 . 0.499 2,082 535,2

1074 . 4952 AR08 03370 7 0878 . ABt4. . 123 - 30,390 0,479 “2.001 5355 |

1075 ABAS . A798 . 0.320 - - 0.1886 4727 102 . 30,401 04481 1,947 535.7

. 1076 4730 . . 4490 04391 0.194 4328 - 391 30,318 0,779 2,332 5380
D027 0 AAAS. . 4800 04383 . 0.188 4203 . 347 30,331 . 0.759 2,271 6383
L 1078 4531 . 4485 . 0,375 . 04183 - . 4245 27 304342 0.740 . - 2,215 534,85
1079 4426 . 4381 - 0,388 04178 cat88 - 222 30.354 0,722 2,140 534,7

1060 A310 4265 0.355 0.7 . 4128 - D188 30,349 - 0,497 . 2,087 537.0
C081 4204 410 0.411  0.202 .. 3889 . - %27 30.287 . 0.614 2,449 5372

. . 1082 4097 . A0A% . 0 0,402 . 0,495 - 3827 L A%3 . 30,301 0.793 2,400  537.5

1083 L39BA 393 0,396 . 04190 a8 L 382 . 3031 0,776 - . 2,351 537,08

1084 . 3847 U320 0 0,384 .. 0.484 . 3535 314 30,327 0,758 2,277 538.0 |

1085 3751 3208 .. 0,372 . 0.78 - 3484 . 282 30,338 - 0.732 2,220 538,3
L1088 . 3829 . 3887 0,363 0,172 . 3As 200 304354 - 0,704 2,143 530.5
L 1087 3523 3482 7 0,355 . - -0.145 . 3381 150 30,340 - 0.604 2,077  538.7
1088 3ALS . 3374 0,340 . 0ASY .. 3278 125 30,304 0,659 . . 2,000 539,0
1089 3279 3229 0.333 . 0.454 . M2 49 30,395 0,641 1,948 539,2

: 1090, 3198 3150 04396 - - 0.164 2724 404 30.310 0,754 2,343 539.5
EERR '] 1% 3087 3037 . . 0,386 = 0,479 2738 al4 30,322 S 0,744 12,284 539.7
L 1092 2982 0 2932 - 0,378 . - 0.173 2891 274 30,333 0,725 2,229 540.0
4 1093 0 . .2890 . . 20386 - 0.37¢ 0,449 2644 228 30,343 0.709 2,182 540,2
Lo r094 27292 2742 0 0,388 0,180 . . 2413 382 30,316 0,748 2,308 540,93
[ s09s 2708 . 2458 0,382 04174 2302 . 304 303286 0,731 2,258 - 540.8
y 1098 - 2%97¢ 2548 04374 0.470 2340 _ 24¢ 30,337 0,784  * ‘24207  541.0°
P 1097 . 2510 0 2449 . 0,388 . 0.14% 2294 : 200 30,347 0,497 2,457 541.2
1098 2420 - 0 2386 . 0,340 . 04457 2245 .+ 154 30,381 - 0.4873 2,089 541.5
L. 1099 . 2334 2283 . 0,350 0.453 - 2187 129 30,373 0,456 2,033 - S41.7
1100, @224 2185 . 0,408 0,187 . 1229 AB2 . 30,285 0,782 2,441 542,0
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UNIAXIAL STRAIN TEST. SAHPLE #3 ~

NUMDER = CONFINING . TOTAL AXTAL AXIAL . RADIAL . . PORE ' MEAN EFFECTIVE POROSITY BULK.VDLUHE = PORE VOLUNE. TIHE
./ FREBSURE (FSI) STRESSB (FSI) GTRAIN (X)  STRAIN (X) FPRESSURE (PE1). BYRESS (PSI). (X)) - BTRAIN (X)  BTRAIN () (HIN)

5 ad

Lm0y 2136 . 20930 04401 - - 0.61 1701 L A200 - 304297 0,764 - - 2,385 542,33
‘1102 . 2022 . . 1989 0,393 . 04177 | 1443 345 T 30,307 0.747 | 2,337 542,55
1103 1927 0 1882 0,387 0,189 . . 1421 291 T 30,320 0.72% © 2,271 542.8
1104 1822 1798 0,434 7 0,201 1027 729 30,243 0.838 2,428 ' 543.0
1105 . 31725 16700 0,430 0,198 1058 649 30,249 - . 0.826 2,400 543.3
1104 1420 . 1587 . 0.422 0,192 . 3030 - 824 . .30.281  0.808 20542 543.5
1107 1502 . 1456 . Q417 0488 . . 994 - . age 30,268 - 0,794 . 2,504 543,7
1108 - 1403 1354 T 00409 . - 0,483 . . 980 . 427 - 30,280 . 0,774 2,449 544.0
1109 1318 . 1288 - 0 0,403 0,178 9200 . 381 . 30,290 - 0,758 . . 2,401 5442
1110 14202 . 183 0,398 0,472 e . a3 30,300 0,748 C 2,351 544,85




- RADIAL  PORE HEAN srrscrxve roaos:rv BULK uotuns _PORE_VDLUME " Tine
81} 7stn51uf¢z» BTRAIN ¢x) 'PRESBURE. (PST) BYRESS (PBI) (X} BYRAIN (X) atna!u Xy o}

040 v~-o.ooo‘"~‘--a:g' 0 e ‘Jao;zoo'“ " 04000 0,000 - 0.0
04007 . 0,008 S AR T 04196 0 0,009 0,023 0.3 |
T 0,008 04002 153 93 304890, 0.020 - 0,034 0,8
- 0,006 . -0,000 - .260 . 202 . 30,202 ' 0,005  -0.001 0.7
.04002° T - 0,000 - 383 433 30,205 ° 0,003 - -0,004 . 1.0
704001 . 0,004 . A8L - 188 - 30,204 0,007 - -0,006  $.2
20,000 . 0,004 ' 8554 207 30,205 0,009 -0.007. 1.5
. 20,004 10,008 . 849 227 30,204 0,011 -0,003 1.7
S m0.005 - L 0009 74 asp” ‘30,205 0,013 -0,004 2,0
<04005. 0,01t . - @47 . 288 . 30,204 0,018 . = 0.008 . 2.2
=0,007  0.014 - 965 -, 338 30,204 0,020 0,000 2.5
| =0,009 0,016 1080 L as? 30,204 . 0,023 0.009 2.7
| =0,008 0,004 1178 - 404 - 30,206 . 0,022 0,00t 3.0
. =04009 . 0,015 - 1293 . 443 30,209 0,021 -0,010 . 3.2
=0.010 0,014 | 1409 ‘487 30,213 . 0.019 o =04024. 3.5
0.005  -0,003 . 1453 828 0 030,228 0,000 - -0,094 3.7
0.008 - ~0.005 - {548 582 130,233 -0,004  -0,112 4,0
0,008 . -0.,005 1474 - 405 7304233 7 =0,002 0181 - 4,2
0,009 - -0,000 - 1778 621 304230 -0.,007 - ~0,134 4,5
0,008 . -0,001 1093 o 672 . 30:232 0,005 . -0,103 . 4,7
0,008 © 0,000 . 1993 . 898 30,231 0,009 -0,094 8.0
0,009 ~ - ° 0,001.. ~ 2095 - - 737 30,231 0,018 _  -0.093 #.2
0,000 . 0,001 2197 © o j784 . 30,235 0.009 - -0.108 . 8.5
0.008° . 0,000 . 2289 o Yoy 304238 . 0,000 -0,117 5.7
104018 T, 0,000 . - 2383 042 T 30,238 0,013 . -0,108 = 8.0
0,011 0,008 2475 = gs4 30,234 . 0,018 . -0,093 - 6,2
0.012 =0,001 - 2378 - 901 30,241 0,010 -0,127 . 4.8
04013 0,001 - 2872 - . 937 . . 30,240 0,013 -0.,117 8.8
0,013 0.000 2765 945 30,243 . 0,013 C=04129 740
0,016 0,000 2872 - . 1013 « 304242 C 0 04017 - -0,123 7,2
04017 04002 2975 1060 . 30,243 0,020 . <0.12t 7.5
04018 -0,001 - 3091 109t 304247 . 0,018  -=0,139 7.8
0.020 0,000 3202 - 41184 30,246 - 0,020 _=0.133 8.0
0.019 0,002 C3329 0 183 . 30,248 0,024 T -0,128 8.2
. 0.028 . - 0,003 3455 217 30,248 0,020 . -0,123 0.5
- 0:023 0,003 3589 . 1287 3Q.247 . 0,029 - -0.,42% 8.7
004023 . 0,003 - 3688 1296 30,246 0,034  -0.1fs8 9.0
0,028 0,007 3803 4384 30,243 . 0,041 -0.102 9.2
0.020 0,008 - 3948 13984 30,232 0.03% ~0,138 9.5
0,020 0,041 . 4071 - 1426 . 30,248 0.041 R F T AR I
0,026 - 0.008 . A174. 1473 304250 . 0,041 -0,125 10,0
0,094 0.044 4103 1687 T 304154 0,183 0,335 10,2
0,099 - 0,047 . 4193 - 1719 . 30.448 - 0.193 . 04384 10,5
0,106 . 0.058 - 4279 © 1788 . 30,133 . 0,219 0,442 1047 -
. 0.080 . 0,037 . 4490 = 1714 30,180 . . 0,153 0,220 11,0
0,079 . 0,038 4593 . 1745 30,184 S 0,450 0,203 11,2
0,079 . 0,037 A70A 1794 -~ 30.18% 0.152 0.200 1.9
0.,078° - 0,036 4809 1837 . 30,189 - 0,149 - 0,186 = 11,7
0,09 0,043 A077 1909 30,172 0,177 04270 12,0 °
0,090 0,044 4988 1951 30.174 0,177 04284 12,2




'7~‘muammh5\“.¢rmﬂ.smw"f.}  [ L T R e A At

uuuasn cuuFiNth’“s»'totaL AkiALr?fS;,AXlAL; ©" RADIAL  PORE . - MEAN EFFECTIUE POROBITY BUtK VOLUHE PORE VOLUHE TINE
.. PREBBURE (F81)- amssa,rcesn.-- STRAIN (X) . BTRMN @y PREBBURE mm STREBS (PBI) (z) " BTRAIN (X).  BYRAIN (X) (HIM)

-} D '.7600‘.‘,‘ L 2887 0T 0,088 09040 o 5!30-._JY 3 ‘931_ S 30,{95 T 0e084 - 0,204 12,5
B2 AP P29 T 04097 0047 0 - B2086 0 - 0 208 304249 - Ol192 - 0.295 . 12,7 §
T E e AR T AT T 04097 Qe 04D B33P L 2092 - 304170 0.192 0.290 ' -13.0
ST . TR |1 } S Y 7} 8 L 04099 L 04049 -1 1} I 2180 . 30170 - 0,197 0,297 13,2 |
8% . 77282 0 o 7B25 . - 0,098 . 0,048 . - 8394 . - 2187 30,473 . 0.192" Ll 0.274° 1 1345
S IR TRNRHEREY . T IRRR e - | SR 7988 0,094 - 0,048 - . 8734 2228 0 . 304179 . . 0,190 - . 0.259 13,7
g oGP et s T 8188 0 04094 . 0,047 . . 5874 ' 227% o -30.183 . 0,68 o 00244 14.0
B Bl L 8290 0344 - 7 Ol201 - . 0,004 Soaeet o 2333 304178 0,209 - 04304 14,2
EERCT - | 2 Lo BA8t s B548 T U 01107 0 0,089 - 4087 - 2414 0 304148 04227 0,384 14,5
R IS : 1. - I : 14 ¥ 0 L04 o 0.0%4 4248 . - T2429 0 o 3041723 0,213 0,301 - ‘l§.7
‘&Y . . Bpe23 . . B - : ;1 S 0:098. . 0,048 - 6414 2429 1 30,197 7 0,182 - 04193 15,0
&2 - - a97a. = 9049 . 04104 . 0+068 o 4490 - . 0 2918 300827 -0.2!4j T 00292 1542
S AR oA T e T 00100 0,053 - 8829 IR - x ¥ . 30104 0,207 - 0,259 15,5
84 . 9318 - 9388 . Ollit 0083 - 4708 s - 2833 o 304385 0,238 ‘04353 18,7
AR 1. 9493 - 0 - 9886, 0 . 0,108 . 0,080 4684 - - 2487 o 30.177 - Oe224 0:299 14,0
48, - . 9439 o908 04308 _ 0 0,087 - - (49488 . - 2493 . 30,188 - - 0.221 T 04284 1842
47 . g0 98722 - 0.308. 0,080 . 7093 2734 . 30.129 . 04222 0.294: 14,5
&8 9980 C 30028 0 041800 0,040 mroo 2742 " 304180 - 0,229 S 04299 18,7
&9 . FR0R3L. . 10205 . 0 04482 0 00044 7334 . 2820 T 304478 0,240 0,324 17.0.
70 - 10295 — . 1038% 0118 o 04086 7448 Ca 28220 000 306173 0.247 04337 172.2
SO 10487 0 105722 0 - 04127 . 06078 - 7538 - 2984 © 304358 04277 . 0428 - 17.5
P2 108488 - 30937 : 0,425 0,072 Lo 7461 Lo 3008 , 30:182 0s270 o 0,398 12,7
P30 10044 . 30907 0.134 - 0,083 o 7748 . 3094 . . 30.439 " 0e308 . 04507 10.0
74 7 110348 . 11104 0 0 04122 0.024 .~ - 7983 4 ‘3073 S 304188 0,249 - 0.374 16,2
780 . 31245 38323 T . 0.128 - 0,089 (- B156 ‘ I3 S 30478 0,258 o D330 - 1845
. 28 . 10408 - . - 30485 0:130 0088 - . 68249 Lo 23730 7 0 304437 0,300 0 0,808 18,7
¥ 8224 = - 8329 T 00338 0 0309 833z -44 " . 30,055 = 0.,35% 0,832 19,0
. 8419 S aase T 04128 0.100 6546 ‘ ‘=g34 L 300027 0 - 0,328 0738 0 19,2
R . 83543 B804 - 0,118 0.098 8737 L =124 - 30,098 o 0.308 0:88% - 19.5
B0 BB 8790 - . 04131 0s108 . 86812 o -53 . 30,047 0,347 0788 1947
1:] IO - (1] . 8950 - 0130 0,108 - 874 - L) ©-30.072 0,343 o 07877 20,0
B2 . - 9038 ‘ 9099 0122 0,103 - 9154 S =103 S+ 304083 0,329 : Q218 20,2
‘8% . 9189 S 9220 0,134 L0214 - 9236 . =50 . 30,088 0,383 0,823 - 20.%
SRR B84 - 9305 T 9388 0,132 - 0.118 940 0 =78 - 30,048 0,355 7 0,790 20,7
P 0% 9450 SRRV 04848 - 0,123 7 9480 : o -t4 304043 0,391 0,903 21,0
R T - - . 9583 s 983G o 041880 041320 9544 - . : 36 30,025 - 0,423 1,008 21,2
87 L9239 929200 T Det8E - 0.020 98y -4 o 30.038 0,407 ' 0,942 21,5
R | I S 9090 0 9938 04448 - 0,025 . 9vax . -~38 . . 30,047 . 0.398 o 00902 21,7
JoO 8% . 30038 - 10023 " 0,247 . 0 04128 . f008Y . -42 - 30,047 0,399 - 0,904 22,0
‘ ' . 30184 1. 10247 . o0 0437 0418 . 40290 : -84 7304089 0 0,370 .. [ 0.804 @ 22,2
91 1047 - O3S - 0,145 04123 ¢ 10430 SR 2 30,035 ... 0,391 > -0.BaB - 22,5
92 - - 104722 : 10538 0,139 L 0s822° 0 10802 . =410 : 30,083 - 0.383 _ 0,835 - 22,7
93 104827 . L 10602 HEPIE 1% L1 029 107230 R . L. . 30,049 . 0,407 - . 0,908 23.0
- 94 7 10792 10848 0 04437 T 0128 - 10947 - . ~136 o . 30,070 0:37¢9 . 0,808 23,2
95 10956 ' 11012 .. 0,453 . 0,133 . {teso S =23 304048 0.418 © 0:930. 0 23,5
LZ NN § § ¥ T R § § ¥ 7 0.180 = 0,439 11174 L o=38 . 30,032 0439 0,993 23,8
97 $12722. o 11332 0,192 - 0.487 . 11164 _ - 129 L 29.974 0,324 - 1,222 24,0
- 98" 11442 ‘ 11499 04222 0,193 . 11108 e 392 . 29.919 0.600 1,832 24,3 °
99 .- 11587 - 11848 . T 704240 . 0200 15108 500 S 29.0889 0,455 1,478 24,8
100 S 81287 11004 C 06258 0.223 - f1088 .. 488 . 29.8%50 0,704 - 1,829 24,8
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- HUMBER. ' cnm-"mme' mm."‘a‘xm." _Axm‘.,i .'Raom.l . PORE

'003‘2

0.305

10981

- 29,498

"‘29599 i

v HEAN. EFFECt!UE POROBIYY BULK VOLUHE PORE VOLU“E ‘lﬂE
PREBQURE (PBI) BTRESS (PBI) BYRAIN (X) BIRAIN (X) FRESSURE (P81)  BTRESB (PSI)" - (X) . BTRAIR (2) BIRAIN (X} (HIN)
101 - . 33899 11941 T 06278  00234 S T 11107 a1 29,835 a 0‘739 ‘ 1,937 . 25.0
102 12047 121160 7 04285 00247 11413 957 S 29.810 0,778 2,060 25,2
103 1122095 12240 0,298 - 0.204 14452 1074 L 294799 0.803 24332 . 285.9
c 104 12353 12408 04309 - - - 0287 Lo 11184 1258 294770 0,843 24288 2847
T 108 12511 - 12570 0322 0.274 S 11129 1401 29,750 0.875 2,352 24,0
108 - 12474 :-32728 . 04338 . : 04290 ‘11100 1564 T 29.724 0,915 - 24478 24843
107 ‘12809 120878 0,348 04298 ‘11138 14948 29718 0,930 2,542 2645
108 12907 12983 0,353 0,302 -~ 11124 1808 29,899 0.930 T 2:802 28,7
‘109 ' 12092 12942 0,350 0,301 11439 1778 29.702 0.933 . 2,587 . 27.0
110 - t12841 -~ 12937 0,349 0,301 T 11145 1741 29,703 0,931 - 20882 27:4
C 118 12817 126946 L 0+348. 0,300 - 11150 1493 . . 29709 0.944 2,549 20.4
112 12765 12845 . 0344 0.299 11143 : 1844 C29.709 0.940 2851 294
2113 0 . 12734 12779 0,342 - 0.290 11135 1414 294710 0,937 2,845 - 30.4
NS LR -1282% - 32827 . 0,340 . 04300 11191 .. 1491 294702 - .- 04950 2.502 3.4
. § 1.1 © 12788 12837 © 0.345 - 0+300 51240 1884 29,708 0.943% . 2,588 32.4
114 © 12772 . 12822 0.34% 0.308 11129 1459 29,704 0.947 2.975 33.4
117 12734 12704 . 0344 0,300 - 11420 1430 29,705 . ° 0,944 2,548 344
118 - 12719 - 127648 0.342 - 0.300 ° 31212 1819 29,707 0,941 2,539 . 315.4
119 12800 -+ '12830 0,348 - - 0,302 11119 1497 29,701 0,952 2,888  34.4
o 320 0 12790 . - 12034 0.348 0,305 1172 14887 129,498 * 0.9398 2,602 "37+4
124 512788 12807 0343 04303 To1111e . 1871 294499 - 0904 2.599 - - 30.4
122 12742 © . 1272727 0:344 - 0,304 11108 1452 T 29:699 0953 24898 1 39.4
123 12734 - 12778 o 0.343 0.304 11093 1454 294700 . 0,951 ~2.5%0 A0 A
124, C 12709 ~12745 00342 0 04304 < 11003 <1433 29.701 0,990 2:887 . 41.4
©312% . - 12690 12726 C 0:342 0,303 ;. .11073. 114829 29702 0.947 2.580. 42.4
124 . 12490 .12716 - T 04340 0:300 11059 ° 1842 29,708 - 0,939 2.832 - 43.4
- 127 - 12488 . . 12704 . . 0.342 04304 - 11040 1418 294700 0,949 2,589 - 44.4
128 . 12642 . . 0 - 12482 - - ¢ 04341 04304 11049 16048 . 29700 0.930 2,590 - 454
- 129 - . 32820 12849 - 0,338 0,304 110588. 15835 - 294702 . 0.945 = 24877 . 4644
130 © 12433 12675 - 7 0.340 0,308 - 1103% 1812 29,702 © 0WP44 24878 . AT.A
131 12610 - 12448 04339 - - 0,303 - 11037 1591 - 29703 0,944 2574 48.4
132 12612 . - 12453 0.341 0,302 11020 - 1597 29,702 0,949 24877 . 49.4
133 12599 12434 ‘0340 0,303 11023 4587 [ 294702 . 0,944 2,588 ° 50.4
134 12590 12432 - 0342 04303 11014 - 1590 29.700 0:949 2,589 G51.4
T 438 12574 S 13 § B 10,341 0.303 11014 15720 29,700 0,949 - 2.588 82.4
138 . 12579 12618 0,341 0,304 11007 1564 29,700 - “0.948 - 2,567 53.4
137 - .q2sey - - 12422 0348 0+302 11003 1591 2947203 . 0944 L2579 S4.4
- 138 42579 . 12428 0.340 - 0,308 40994 1400 " 29698 0,951 2597 85.4
139 R ¥-1- 74 - 12810 . 0.34% 0.303 - 10992 - 1382 . 294700 0.948 . “2.588 5644
140 12553 12604 . 0,343 . T 0303 fo9vL 1378 29896 0,933 ‘24404 87.4
1AL - 12553 12598 ¢ 0,339 © 0,305 - . 10990 - 1578 29499 0,930 2.594 © 584
142 12554 12583 D 04340 03068 © 10908 1579 29.697 . 0,932 2,401 - 87.4
143 125408 . - 12597 . i 00344 T 04304 109684 1580 29:4899 . 0.94% 2,592 40.4
144 12554 12810 0,341 - 0,304 10983 1560 | 29,497 0,952 2,403 1.4
- 149 - - 42554 12404 0,341 0,30% 10904 1584 29,490 0,951 2,598 82,4
- 1446 12349 12592 0342 0.304 10904 15729 294499 0,950 2,997 8344
147 12545 125682 < 0,340 0,30% 10961 1579 29,499 0,950 2.594 84,4
C 146 . 12544 123504 . 04340 0,008 10983 1572 29.897 0,952 ‘24401 654
349 12553 12411 . 0,340 0,304 .- 109835 1567 ' 29.499 0,949 2,594 8844
-150 12653 12809 1589 0,958

8744




 UNIAXIAL STRAIN TEST. SAMPLE 45 .

PSR RS A , .

o e

1

. NUMBER ~. CONFINING  TOTAL AXIAL AXIAL - RADIAL - PORE . HEAN EFFECTIVE POROSITY - DULK UDLUME PORE VOLUNE TIME
© . PRESSURE (PSBI) BYRESS (PSI) STRAIN (X) SYRAIN (X) PREGSURE (PSI) BYRESS (FSI) - (%)  ° STRAIN (X)  STRAIN (X) (MIN)
LS8 12856 T . 12820 0,342 . 04308 10980 . 1598 29,498 . 0.954 . 2,407  40.4
152 . 42543 . o 12639 . 0,345 0 0,308 . 10984 . 804 . . 29,490  0.962 . 2,63% = &9.4
453 . 12560 0 12618 0,343 . 0,305 10983 1598 29,694 0,954 . 2,409 . 70,4
154 12549 - 12405 - 0,342 04307 10960 1587 - 29,494 0.956 - 2,817 71.4
453 12m&8 . 12829 0,341 . 0,307 . 16980 S H608 . 29.695 . 0,955 . 2,811 72,4
186 . 12875 12838 . . 0,344 0,303 " to9As . . 1410 294498 0,951 C 2,598 73,4
157 12573 0 32833 - - 0,343 0,303 . 1098} . 1641 . 29,7200 0,949 . 2,590 - 74.4
158 . 12864 - 12847 0,345 . . 04304 10982 . 1422 29,8497 . 0.953 2,403 75,4
159 12580 . 1263% . 0,344 0,304 10990 1400 29,407 0,953 2,803 74,4
160 12503 12429 " 0.344. 04305 10990 1807 29,894 0,954 2,608  27.4
181 12503 12838 0,345 0,308 . 10987 1813 29,894 7 0,958 . 2,814 - 70,4
162 - 12502 92639 0,344 0,308 10969 C1811 29,494 0,956 2,814 79.4
163 . 12568 12642 1 . 0346 0,308 . . 10990 - - 1815 29,494 0.95? 2,617 80.4
C 184 12598 12453 - 0,348 0,304 10990 1617 . 29.497 | 0,953 . 2,403 B1.4
188 . 12403 12883 0.345 S 0:303 . 10994 . 1829 ' 29,496 0.95% 2,609 82,4
168 12583 . 12633 04342 . 04304 .- 10995 1405 294699 .0.950 2,593 B34
187 12600 12881 7 0.343 - 04307 11001 1819 29,695 - 0,956 2,614 ' 84,4
148 12415 12473 0,345 0,308 10999 . 1634 . 29.494 . 0.958 24817 85.4
149 12609 - 12883 . 0,343 0,305 . 11008 1419 29,497 0.954 2,405 84,4
170 0 12428 128B4° 0,348 04308 1 11008 - -183% 29.494  0.958 2,818 - 87.4
o 12427 12485 0,347 0,305 = 11004 1640 29,495 0,958 2,411 BO.4 -
172 12417 12671 0.344 0,308 11004 1834 29,692 0.940 2,826  89.4
173 12626 12480 0,345 0.305 - 1100S 18 29,497 . 0,934 2,804  90.4
174 . 12639 . 12493 . 0,347 . 0,305 11013° 1644 T 29,495 0.95? T 2,412 9144
175 7 12839 T 12897 0,347 0 0,308 . 11018 - 1440 29.893 0,980 - 2,825 . 92.4
174 - 12452 . 12704 0,346 0.304 11021 1848 29,497 0,954 2,605 - 93.4
172 1268 S 12205 0 04347 0,306 11018 S 1850 . 294894 0,959 . 2,420  94.4
178 12452 12708 0,346 0,305 11012 . 1485 - 29,495 0.957 2,412 95.4
179 12661 - 12714 - 0,347 - 0.30%1 - 1020 - 4458 29,701 . 0,949 2,507 9.4
180 32840 12722 . 0.344 0,303 11030 . 1850  29.498 0,953 2,599 ' 97.4
481, 12852 12211 0.346 - 0,303 11029 1843 29,499 - 0,951 2,594 90,4
o182 12670 42728 0,347 0.304 - 11023 : 1846 29,497 0,955 2,808 99,4
183 42871 . 12725 . 0,347 - 0,308 1103t 1658 29,495 0.950 © 2,818 100.4 .
CL1BA T 12873 127264 0,349 0,304 11034 . 1458 29,498 0,936 - 2,610  101.4
185 12875 127248 - 0.340 04303 - 11035 - 1883 29,497 - 0.9%4 2,403 ' 102.4
104 12477 12730 - 0,344  0.308 §11033 1661 29,695 0,958 2,414 - 103.4
187 . 12474 12722 . 0,347 . 0.303 11034 S 1654 29.498 0.953 - 2.598  104.4
108 12880 . . 12731 - 0,347 0304 11040 1888 294497 04959 2,604  10%.4
189 12489 - 12745 0,348 0,305 . §1038 . . 1889 - 29,494 0.959 2,417 104.4
190 . 12406 2733 0,347 - 04307 . 11042 1459 . 29,492 . 0,982 . 2,428  $07.4
198 12689 © 12738 0,349 0,305 11040 1664 . 29,494 0.95Y © 2,817 108.4
192 . 12489 12738 0,347 - 0,305 11047 1857 29,4985 . 0.9%0 2,414 109.4
193 . 12490 12732 0,344 0.305 11048 1456 29,498 0,957 . 2,610  110.4'
194 . 12897 1275104348 0,308 11040 1487 29,498 0,959 2,418  111.4
195 12498 127307 0,344 0,308 11047 1464, 29,495 0,958 2,613 12,4
194 12708 127400 04348 04309 41083 1449 29,495 04950 2,413 113.4
197 12713 12785 . 0.347 0.30% 11051 1479 29,497 0,954 2,408 11444
‘198, 12708 12754 0.347 0,308 - tjosa - . 1848  29.49% . 0,958 2,454  115.4
199 127213 . 13747 0.348 0.304 11057 1874 29,494 0,959 2,418  114.4

200 12243 12757 . 0,347 0,304 {1060 (1667 29,497 0,935 2,805 1174



1794

29,884 °

2.,470

L o I [ --
o !;:;;‘_ JTR\‘ o aIé;—z ;"‘Pl‘ AR TR C LS e
' NUNBER COMNFINING - TOYAL AXIAL AXIAL . Rﬁﬂlﬁl . PORE -HEAN EFFECTIVE PBROBITY BULK "ULUHE PORE VﬂLUHE TINE
. ?RESBURE (PBI’ BTRESS (PBI)~ STRAIN (X) BTRﬁl“ CZ) PREBBURE (Pﬂt’ gYRESS (FBIY ~ (2? STRﬁ!" Xy STR“'N (%) - (HIND
201 12725 . T %2707 0340 -“00305f IIOQl 1404 294493 0;961 2,822  11B.4
2020 12219 -~ 12789 0348 0.304 . . 11084 . B .74 T 29.498 0,952 2,408 119.4
: 203 42223 12769 0.346 0.303 ' ‘21088 - - - 1872 29,493 0,958 L. 2+413  $20.4
204 0 42723 I Y124 B 0348 - 0308 11049 1822 29.494 . 0.960 2,621 -121,4
209 - 1272% 12792 0 0 0344 - 0+301 11047 18464 294704 - 0.948 2,572 1224
205 T 12729 12774 0.348 0.305 11047 1477 " 29.895 0,950 C2.814  123.4
w207 12727 12787 .. T0.348 . 0.304 . 11070 © 1470 29.496 0.957 C 2.809 124.4
- 200 12725 ¢ 12799 0347 -« . 0,304 - 11088 - . 1483 29.497 0,954 2,40% 123,4 -
o209 2723 12788 - T 0e348 0.306 . 11069 1840 29493 0.959% 2413 124.4
S210 L 32225 . 12789 . T 0347 0.304 - - 11089 . 1649 - 29.497 . 0.955 2,404 127.4
218 12735 .. 12783 0.348 0,305 11074 - 18772 294898 0,958 2,812 120.4
212 12757 12794 0,347 - 04,304 - 11075 1494 29897, - 0.958 2,404 12944
213 12742 © 127293 0:340° 0.303 © 11074 1489 29,4980 0,953 2,802 §30.4
o o214 12840 . 12910 0.354 0.310 11092 T . 1784 29,487 0:973 2456 - 131.4
219 12649 12904 0.353 04309 11099 1787 29.489 0.978 2,448 132.4
218 12859 12900 0.353 0.3080 - 11097 12726 29.489 0,970 . 2,447 133.4
27 12843 12902 - 0¢354 - 0309 - 11098 1777 29.489 0.972 2,453 134.4
e 12653 12903 T 0383 G318 - 11100 1770 29.464 0.975 248481 135.4
219 12851 12891 : 0.3354 . 0.310 11097 . C 1287 29.46827 0,973 C 248%2 134.4
220 - - 12845 412880 0,353 0310 11103 1756 . 29,484 0.974 2,658 137.4
a2 12840 12094 0,354 - 0+310 11105 1766 29,4848 0.9725% 2,842 1368.4
222 12840 - 12903 0335 0:.310 11104 1270 29,408 - D975 2,880 339.4
223 - .12091 . 12902 03548 0:310 11107 - 17461 . 29.4084 0,974 2:.,859 140.4
224 . 12850 12910 - 04333 " 04310 ‘11103 @70 29.487 . 0.972 2:453  141.4
225 128495 12902 R 7% - -0+ 309 11307 ., 17263 . . 29.488 L0972 . 24852 142.4
C 224 12852 - 12908 - 0,353 0.307 14103 i Y/ 29,491 0987 2,433 143.4.
227 . 1268548 12889 7 0.333 - 04309 . 11100 1758 29,808 T 0.974 2+450 144.4
220 12848 - 12917 - 0+354 0:310 C 11114 1749 29,408 L0973 2:88%  145.4
L2229 . 12898 - 112909 - 04387 . 0.309 1144 1759 29,483 0973 2.483  144.4°
. 230 128448 - 12909 - 04358 0.309 - 14182 17406 29,688 0.975 2,441 147.4
234 12857 - C 12919 04398 - 0388 11418 17465 29.484 0.977 2,470  140.4
232 12044 12924 0.357 - 0,310 . 11114 - 4240 29.404. 0.978 2,471 149.4
233 12048 o 12919 S 04358 0310 11118 1788 29,483 0.978 2.845  150.4
. 234 . 12047 12913 0 04354 0.309 11114 17244 29,480 0.971 2,450 151.4
o235 12087 12949 . - 0,353 . 04307 IR § 5 3 - B - 4789 ‘29.692 0.948 2433 152.4:
238 - 42671 . 12905 L 04356 ‘02308 11122 - 1740 29.460 0,972 © 20692 < 1853.4
237 12059 - 12907 o 06359 0.309 11122 1253 29,4848 0.974 2,859  154.4
238 12845 . 12912 04357 0.300 11149 1748 29,487 0,972 2,453 1854
239 12848 ‘12901 0,353 0310 11110 1740 29.467 0.973 T 24458 15844
240 12058 @ 12693 0,354 . 0309 11117 1752 . 29,407 0.973 2,858 187.4
241 12064 12903 - C 043848 0309 11147 1264 29,404 0.974 2,659 108.4
242 . 12889 CUAR907 . - D435 04309 18421 L1283 29.460 0.972 24453 - 159.4
243 12842 12908 0,333 0307 11123 1754 29.469 0,970 2,643  140.4
244 ‘12948 12903 - o 04354 04309 . 11122 1757 29,467 - 0,973 2,858  148%1.4
245 o 12058 12897 - 04394 04311 11419 . 1749 29,404 0,978 2,847 1824
- 244 12042 12098 © 04394 0.310 . 11122 1754 29.686 0.974 2,880 148344
247 12874 12924 © 0,353 0309 11157 1772 29,487 0.973 - 2,853 144.4
248 © 12848 - 12899 0.354 0.318 11124 - 17548 29404 0,977 2,849 185.4
249 - 32927 L 12943 0,358 S 0.309 - 11130 1809 - 29.404 0.974 2:.881  144.4
250 12914 - 12948 . . 0,354 0,312 11132 0,978

147.4
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" UNIAXIAL BTRAIN TEST, BAPLE #5 -

£ NUMBER  CONFINING  TOTAL AXIAL ~  AXIAL  RADIAL PORE . MEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUME TIME
.- PRESSURE (FBI) STREBS (PSI) STRAIN (X) SYRAIN (X¥) PRESSURE (PSI) BTRESS (PBI)  (X)  BTRAIN (X).  BTRAIN (X) . (NIN}
251 12922 0 12963 0,356 - 0,310 - $1133 - . 1803 29,883 0,977 - 2,485 140.4
252 . 12923 . -12988 . 0.3%8 0.310 11134 1803 29,688 < 04976 2,681 169.4
253 12840 - 12072 0,334 0,310 11124 11728 29,883 . 0,975 | 2,843 170.4
254 12843 - 12880, 0.,354 - 04309 11122 17200 29,887 - 0,972 - 2,454 171.4
a8% 12844 12899 - - 0,355 . 0311 - - 13128 1736 . D9.604 0,974 2,887 172.4
254 12035 12881 0,353 04310 ° 11133 1717 294688 . 0.974 . 2,460 1734
C0 0 asy o 12848 12084 10,355 0.308 11132 1725 29.488 . 0.,97% 2,465t 174.4
L. 288 . 12846 . 12886 - 0.354 0,308 - . 11129 . 1730 29,489 . 0,949 2,845 175.4
i o2se . 12832 T 12872 0,353 0,307 - 11428 4717 . 29,891 . 0,988 . 2,834 178.4
S 260 12048 . 12881 - 0,352 . 0,309 | 11133 C 1728 294688 0,971 2.650 177.4
L 281 12833 © 12888 0 0,353 S 0.310 . 11134 : 1715 - 29.487 0,972 - 2,455  170.4
L. 282 . 12844 1288 . 0,353 04310 11138 © 1726 29.487 0,973 2,657  179.4
243 32838 . 12874 0,352 0,310 1132 . 1716 . 29.487 .  0.972 2,455  180.4
244 1203% O 12849 0,352 - 0.309 . 131131 118 29,489 0.949 2,444 101.4
. 265 12038 12878 . 0,353 0,310 131132 1717 - 29,687 . 0,973 . . 2,656 162.4
288 . 12047 12881 . 0.354 0,309 ° . 13131 - 3722 29,487 0,973 . 2.45& - 183.4
287 7 12839 12084 0.353 0,308 11133 12 29,489 0,949  2.643  184.4
248 12047 12009 0.352 . 0.311 11132 3724 29,408 0,974 2,459 105.4
269 12041 12078 . 0,353 - 0.31% 31134 . §714 29,485 0.974 2,862 - 184,4
270 12847 . 12886 04353 - 0,309 11141 e  29.488 . 0,971 2,451 187.4
L2780 12048 0 .. 12890 . . 0,333 04309 11134 S 1722 29,467 0,972 2,655 188.4 |
272 12048 12080 0.351 0,309 11139 4722 29,689 0.949 2,445 -1689.4 |
273 12849 128797 04353 0,312 . 11142 1718 29,684 - 0,978 2.847  190.4
Care 12052 112900 . 04352 0,309 11143 17224 29,489 0,970 2,847  191.4
278 0 12871 12911 . 0.354 - 0,310 11143 1740 29,404 0,975 2,640 19244
274 - 12872 12914 0.3%2 0.308 11344 . 1741 29490 0.949 L 2,842 193.4
277 12872 . 12908 . 0354 0,310 11143 1740 29,687 . 0,974 2,457 194.4
278 12078 12918 0,353 0,310 11149 17240 29,487 0,973 2,455  193.4 |
279 2870 12920 0,353 0.312 11150 1742 29,485 . 0.976 2.488  196.4
200 12925 12943 04358 03T . 11183 1764 29,485 0,977 . 2,466 197.4
280 . 12917 . 12940 . . 0.355 0,310 11148 S 1783 29.487 0,924 20655 19844
282 . 12074 12919 0,355 . 0,311 11158 1734 29,483 0.,978 . 2,867 199.5
283 - 12889 . 12910 . 0,353 . 0.310 - 1154 . 1728 29,487 . 0,972 . 2,453 200.4 |
284 12027 12019 .« 0.353 . 0,309 11154 1736 . 29.689 . 0.97% 2,448 201.4 |
205 12072 " 12918 0,354 - 0,308 1153 1734 29,889 . 0,989  2.444 202,4
284 12857 12917 . - 0,354 0,313 11160 : 1717 . 29,482 0.980 2,478 . 203.4-
b 207 12872 . 12931 . . 0.354. 0,309 41188 - 173 29:488 - 0,972 2,451 204.4
P 208° 12873 12918 . - 0.353 0,311 1mHis? . 1731 29.484 . 0.975 2,440 - 20%.4
. 209 12078 . 12914 - 0.354 0,310 - 11188 1734 29,404 0,974 2,450 208.4
’ 290 12093 12924 0354 0,309 . 11154 1740 29,489 . 0.971 2,848 207.4
; 291 g2892 12939 0,353 0.3t 11197 1750 . 29,684 0,975 ' 2,442 208,4
e 292 12907 . 12947 0,354 0,310 14154 1763 29,867 0,974 . . 2,657 - 209.4
| 293 12889 12940 .. 0,354 - 0.309 11156 . 1728 29,487 0.973 2,455 210.4
] 294 12071 < 12918 0,354 0.320 13188 S 29,487 0.973 2,658 211.4
f 295 12889 12918 0,355 . 0,309 . 311159 S 1728 20,687 0,973 . " 2,658 2124
: 296 1208D . 12910 0,353 0.309 11198 17240 29.488 - 0.972 24651 213.4
; 297 12859 12907 0,354 0,309 11140 1714 29.487 . 0,972 2,454 2144
. 208 . 12857 . 12902 . 0.354 0.310 31180 1712 - 29.484 0,973 2,658  215.4
; 209 12865 . 12907 04353 - 0.318 - 13164 1734 = 29.48% 0,975 | 24864  218.4

300 12874 o fans L 04354 003305 11148 1722 294688 - 0,973 20882 21744
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CONFENING  TOVAL AKIAL - AXIAL'  RADIAL  ~  PORE HEAN EFFECTIVE ~ POROSITY DULK VOLUME PORE VOLUME TINE
" PREGSURE (PST) BTRESS (PBI) BTRAIN (X) STRAIN (X) PRESSURE (PSI)  GTYRESS (PBI) . (X)  STRAIN (X) STRAIN (X) (MIN}
S 30t . 12888 12907 0,355 0,310 11143 A8 294685 0,978 2,484 21844
Tt 302 12848 12918 0 0.3%2 0,310 11163 1718 . 29.487 . 0.972 C 2,853 219.4
S 303 12873 42909 . 0.354 0,309 11182 0 4722 29.4080 - 0.972. 2.651  220.4
1T moa - 12068 - 12900 . 0,353 - 0,310 11144 CAMS . 29,688 - 0.975 2,884  221.4
. 308 12688 12925 0.354 0,308 11183 1735 - 29,489 0.971 2,648  222,4
L 308 12885 . 12933 00353 0,310 1188 1735 29,688  0.972 2,653 223.4
b 37 o g2m72 T 12907 04333 0,309 . 1171 12 29,480 . 0.971 . 2,450  224.4
o mes . 12878 - . 32907 04353 . 0,310 - ti14% 1722 29:466 0.974 2,658 228.4
e 09 - ' 12078 129170 0,354 0311 - 11170 . 1720+ 29,883 - 0.978 2,464  228.4
4 310 12888 12934 0,353 0,311 11175 - 1726 . 29:4086 - 0,978 2,680 227,4
o an 12091 12942 04354 0,308 - 11174 1733 294689 0,970 - 2,646 228,4
' a2 g2met . $2923 . 04353  0.309 . 11173 1719 29,488 . 0:972 -+ 2,652 2294
R T - t2078@ 12918 - 0,393 0,309 - 41175 1715 29,408 0.971 24480  230.4.
U 3%a. 120880 . 12932 0,334 0,309 - 11174 - 4727 29,460 0,971 2,649  231.4
T s 12902 32942 0.352 0.310 11177 1738 - 29.488 0.972 2,649 232,4
314 f208@ - 12945 0,355 0,309 131180 1728 29,487 0,973 . 2,454 233.4
37 - 12809 12934 . 0.353 0.310 11173 1729 29,608 0.972 . 2,652  234.4.
. ae - 12889 - 12937 0,352 0.309 - 11180 = 1724 29,690 0,949 2.842 233,5
' 319 g2m90 12934 0,354 - 0,309 11184 - 1720 29,689 0,978 . 24648 236.5 J
RN 320 12802 - 12918 - 0.3%2 04307 . 1180 {713 . 29,493 0,945 - 2,820 2378 |
i 321 12898 . 12941 - 0,352 0.308 11187 - 1725 = 29.490 0.940 2,439 . 238.4
( ‘322 - 12898 12914 . 0,352 0.309 11183 . t708 29,489 0.970 2,448 < 239.4
323 12884 12913 0354 — 0,310 11183 1710 29,887 . 0,973 2,853  240.4
324 g2078 12905 0 0.353 © 0.3M% 11189 1493 - 29.488 0.974 2,450 241.4
125 12874 12912 0,353 0,309 - 11168 1703 29,660 0.971 2.849 242,4
126 . 12081 12920 0,352 04310 11189 - 1707 29,687 . 0.973 2,455 243.4
127 12079 . 12920 0,354 04310 11193 1700 - 29,687 0.973 2,657 244.4 -
320 12072 12920 + 0,353 04307 11190 f701 129,491 0,987 24835 24%.4
329 . 120874 . . 12910 . 0.333 - 04310 - 11160 1698 '29.687 - 0,973 2,655 246.4 |
330 12088 - . 12901 - 0.3%53 - O.31% 11181 - 1498 29,885 . 04976 2,883 242.4
L33 g2e89 0 . 12932 0,353 . 0,309 11160 1718 ., 29.490 . 0,949 2,841 248.4
L 332 g2e8s 12933 0.3%2 ¢ 0,307 11190 - CA710 . 29,492 0,988 T 2,834 249.4
1. 333 t2see 12932 0,354 04309 11194 12086 29,480 - 0.972 2,452  250.4
334 12000 . 12930 - . 0.355 0.307 11191 1718 29,489 0,970 © 2,644  251.4
33s 12005 12942 0,354 0,308 - 11191 1713 . 29.690 0.949 - 2,642 252,4
335 12090 : 12947 0,392 04308 . 14192 1721 29,690 ' 0,948 2,440 2534
337 0 t2@81 . 12937 04359 0.8 11089 1824 29,4726 0.989 2,706 25A.4
338 - 12882 42918 0,381 0,314 11070 1824 29,877 - 0.998 2,703 255.4
o 33 12908 . - 12958 04381 . 0,344 1t078 1849 . 29.477 0,908 2,703 258.4
[ 340 12904 . 12954 S 04381 0,318 11074 1845 29,681  0.903 2,684 257.4
- ETTE 120891 12930 . 0,383 0,313 11076 . 1827 29.470 0.967 2,498  250,4
U aea 12093 . 12945 0,361 0.313 plo7s 1835 29,477 0.988 2,702 259.4°
! 343 12898 12952 C 04388 . 0,313 11076 1839 . 29,478 0.907 2,498 260.4
L 344 12694 12937 . 0,358 0.312 11074 o 1paA - 29,461 - 0.902. 2,482 281.4
P35 12890 12942 . 0,381 . 0,312 . 11078 L1829 © . 29,479 0.984 2,494 - 2624
L 348 12895 . 12944 0.3%9 T0.3ML . 11076 . gm38 . 29.681 0,902 2,482 243,4
342 12093 12942 04341 . 0,311 11083 : 1024 129,480 10,904 2,408  264.4
3 30 12699 - 12947 . . 0,340 - 0.33 11080 1634 29.478 0.987 2,499 - 265.4
- 349 . 12902 12983 0,342 0.313 11080 1041 29,478 - 0.987 2,700 264.4

350 . 12904 ij2‘940 S 0,309 - 04318 . .§1679' e 1630 29,474 0.991 2710 247,4
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uNlﬁXIAL STRAIN TEST. ShNFLE ’5 . .
o HUMBER. . CONFINING TOTAL: AXTAL - AXIAL _RADIAL . PORE HEﬁM EFFECTIVE PORDB!TY BULK VOLUME PORE UULUKE TIME
- b7 PRESSBURE (PBI)  BTRESS (PSI) BTRAIN (X) SBTRAIN li) PREBBURE {311} BTR588 (P8I) (31] S8TRAIN (X) STRAIN (XY (HHD)
- 358 12900 12958 060357 0 0,309 . 12878 1742 - - 29,488 - 0.978 . 2.8682 - 240,4
3% 12907 12952 04358 0,312 11145 1756 29,462 0,981 2,879  249.4
- 353 . 12912 12947 04357 - - 0310 L 1114% 1778 < 29.485 . 0927 24888 27044
354 12910 22981 L 0,358 0,310 11450 - $773 29.484 0.970 2.889 271 .4
- 3858 - 12896 12938 0,358 0312 - 11092 . 1018 29.480 0,983 2,487 272.4
354 . 12099 . 12943 04341 0,316 - 1052 © 1848Y 29.474 0,993 2,719  273.4
357 T 12912 12947 0,384 _0.318 11004 0 1914 - 29.473 . 0.998 2,725 274,45
358 12904 - 12940 0,334 T 0,317 10924 ~ 1940 29,471 0.998 (20732 275.4
- 359 12200 12935 0: 345 S 04319 - 10942 . 1950 T29.887 1,003 2:750  2786.4
380 . 12904 12951 0,364 . 0,318 10938 1963 294480 1,002 2,748 277.4
341 12918 « 12938 0.370 . 0,319 .. 310918 2014 - 29,443 1,007 2.782 278.4
352 12918 © 12980 0,349 0,320 10892 2037 . 29+443 1.009 24760 T 279.4
343 12908 12955 0:370 0,320 . 108827 20348 2948482 1,010 2,772. 280.4
344 12924 112948 0.373 .04320 - 10884 T 2054 29.48481 1.013 2.781  281.4
348 12929 112983 0+,370 0,319 10681 - 2059 29:843 1,007 2,741 - 202.,4
. 388 129268 12970 0.372 04320 10878 2082 29,443 1,011 2.772  263.5
387 12934 12974 04372 0.321 10876 . 2072 29,841 1,013 2,770 - 284.4
1) Co- 22951 13003 0378 0,320 - 10871 .. 2092 29,843 t1.010 ‘24789 289.4
389 .0 . 12930 . T 12947 - 0e373 0.322 10870 L 2072 29,459 1,014 2791 208.4
370 12939 12981 0,343 0,315 11032 1921 - 29.475 0.993 2,714 287.4
3N 12946 12974 - 0.341 0.307 11148 1808 - - 29,404 0,924 2,442 ° 2089,0
372 T 12959 13004 - 0,343 0,310 11143 g& 29.401 0.983 2,403 209.4
373 12945 12904 0.344 0.313 11129 Lo 4829 29.470 0.968 2,499 . 290.4
. 374 12403 . 12999 0,402 0,308 . 10322 . . 222% 29,451 1.017 20105 - 291.4
375 12334 - - 13040 . T 0410 0,310 10221 2349 294642 1,030 2,658  291,7
378 12232 13043 00420 0,308 10079 2422 29.838 1,034 - 2.6884 . 291.9
377 12143 . 13039 0,420 © 04309 . . 9930 2491 29,620 1,048 2,910 292,2
378 - 12087 - .13031 . 0,435 . 0.310 . 9024 2573 29.422 1,034 2:949 ° 292.4
379 .. 11914 - 13048 0e443 0.310 = - 9713 2544 294413 1,043 2,988 292.7
380 . 11853 - 13002 0,448 0,308 9599 2634 29412 1,084, 2,989 292,9
- 301 © 11782 13042 . 04459 0,307 9490 . 2703 29,405 1,074 3,023 293,2
T 3820 11492 - 13044 - - 0s484 0.305 .. 9398 2751 - . 29,804 1,074 3.027 293.4
303 114848 - 13073 0,473 0,310 F 9290 - 2BAS. 29.590 1,093 3,092 293,7
304 11413 13041 : 0,478 0,307 - 9242 2847 . 29.5089 1,093 3.094 293.9
. 388 11437 13048 0.478 0,308 9277 2033 - 29589 1,094 T 34097 294.2
- 304 - 13837 . 13040 0:.477 0,308 - 9308 2809 29592 1,009 3.001  294.4
387 11433 13054 0,478 0.307 2313 2793 2%.589 1.093 3,092 294.7
R [:1: N 11438 13044 0.478 0,302 9323 2280 29.85%0 1.092 ;34008  294.9
3a¢ - 11644 T 13045 T 0,428 0,307 9338 2704 29.569 $.093 3,092 2935.2
<o 390 11447 13042 - 00479 0.300 9334 2782 29.580 1,098 .. 34104 295.4
- 391 11432 - 13074 0,460 - 0.308 2334 2792 29.5%1 T %.098 3.088 295.7
392 11458 13079 0,480 © 0,309 9342 2799 29.507 1.097 3.105 293.9
393 11440 " 13054 0.479 0,303 934% . 2748 29.594 1.004 3,070 294.2
394 11455 13074 - 0e4B0 0,304 9347 2781 29.5%90 - 1,093 3.092 - 294.4
- 395 - 11455 . 130814 0,482 0.300 9349 - 2701 29.58% 1.099 o111 29447
o398 11443 13092 . T 0,483 0,307 9349 2790 29.567 g.b?? 3.104° 29849
397 11412 13032 T 0.479 0,305 9345 27240 29.592 +088 - 3.080 297,2
198 - 11410 13034 0.481 0,304 © 9334 2730 29.%69 - 1,093 3,097 2974
399 11598 . 13012 0.4083 0,304 9328 2739 29.5087 1,093 J.101 292.7
. 13424 13053 0.405 0,305 CeM? 2782 1,093

2929
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NUHBER CONFINING  TOTAL AXIAL CAXIAL - RADIAL . . PORE - . HEAN EFFECTIVE ° vuaoaztv BULK VOLUNE PURE VOLUME TIME
PRESSURE {FSI) STRESS (PSI) STRAIN (X) STRAIN (Y) PRESSURE (PSI) STRESS (PBD) %) STRAIN (X)  SBTRAIM (X) (MIN)
A01 11409 . 13044 0.484 0,307 9304 278t 29.58% 71.098 3112 298.2
402 11418 13053 . 0,404 0,307 . 9301 2794. - [ 29,585 1,099 3,413 298.4
403 - 11616 13047 0,465 0,304 9300 - 2792 29.504 1,099 34410 298,7
404 11421 . 13053 0.484 0,300 9293 260% 129,563 1,102 3,423 298.9
405 11618 13048 0,484 0.309 9284 2010 29,501 1,108 3,133 299.2
LU 408 11422 13052 00487 . 0,309 9201 2010 29.580 2.105 3,135 299.4
T a07 11418 13042 0,488 - 0.310 9279 2014 29,580 1,108 3,138 299.7
L. 408 11425 13050 0,490 T0.318 0 9288 2033 29.574 f.811 3,154 299.9
Tl 409 11434 13053 0.488 0,311 . 9282 2044 29,578 1,109 3.146  300.2
L 410 11420 13065 0,489 . 0,310 9258 2050 29,578 1.109 34147 - 300,4
A1l 11644 13002 0,490 0,309 - 9248 20873 29,570 1,109 3,144  300.7
R It 11844 13085 0,490 04311 9230 - 2079 29,577 1,112 3,453 300.9
L At3 11440 13074 ' " 0.,493 0,311 - 9233 2804 29,574 1.115 3,164  301,2
Y 1T 11437 - 13071 L 04492 0,311 9227 - 2087 29,573 1,113 - 3.159  301.4
! 415 11441 13089 0,494 0318 9219 - 2897 29,574 1,118 3.168  301,7
; A6 - . 11438 - 13041 0,494 0311 . 9215 2097 29.574 2,114 3.467  301.,9
! 417 11631 - 13041 0.493 0.312 9214 2093 29,572 1.110 3:473  302.2
| a1l 11592 13021 04492 0,309 - 9217 2650 29,577 1.110 34151 302.4
L a1 11592 13189 04502 0.308 - - 9219 2908 29,574 14114 3,164 302.7
L 420 11440 12825 04403 0,305 . 9220 2888 29,507 1,092 3,101 302,9
P 421 11539 12974 04492 0,308 9222 2793 29.577 1.108 3,147 3032
S a22 11544 13000 0:498 0:308 . 9221 2808 29.577 14108 13,147 303.4
L 423 11550 13016 0.492 0.302 . 9214 2620 29,579 1,107 3,141 303.7
ST 424 - 11551 12999 0.493 0,309 ' ¢22¢ 2011 29.574 1,110 3.154  303.9
[ 425 11586 13007 . 0,493 0,300 9220 2026 29.577 1,109 3,150  304.2
A28 11567 13016 0,496 0.303 9222 2020 29,579 1,107 3,142 30444
S a2y 11584 13018 0.493 0,309 9217 2031 29,574 1.111 3,455  304.7
A28 11879 13034 - 0,494 0,307 9221 2043 29,570 1.108 3,144 304.9
L 429 11574 13027 0,493 0.308 9218 2042 29.574 1,110 3,152  30%.2
[ a30 11577 © 13031 0,494 04307 9218 2644 29,578 1,109 2147 305.4
P A3L 11570 13030 0,494 04309 9213 2049 29,574 1.413 3.142  30%.7
o 432 11572 13013 0,494 0,307 9214 2034 29,578 1,111 3,153 305.9
U433 0 1an 13024 0,497 0.307 9244 2844 29,574 14411 3,155 3084
; 434 11505 13027 0.498 0.300 9214 2831 29,578 1,111 3,155  306.4
Ll A3 11592 13084 0.497 0.308 9212 2871 29,578 1,100 3044 304,64
L A28 11419 - 12902 0.503 0,308 - " 9038 12904 29.571 1.115 3,173 304.9
S Aap 11302 13040 04517 0.30% 2039 3042 29,544 1.120 3,219  307.1
L. 439 11183 13043 0,529 0.307 ‘0878 3124 29,552 1.139 3,262  307.4
[© 439 11081 13022 0,533 0,303 8339 s 29,549 1.140 3.270  307.7
L 440 10968 13024 0,545 0,304 . @at0 - 3243 29,539 1,153 3,315 307.9
T © 10878 13015 0.5%6 0,302 @289 1299 . 29,533 1,160 2,344 308,2
L 442 10797 13012 0,586 0,303 8192 . 3343 . 29,523 1.173 3,387 308.4
[ 443 10722 13012 0,577 0,302 - 8093 3392 29.514 1.162 3.420 - 300.4
P 444 10483 13023 0,509 0,302 7999 3450 29,508 1.193 3,458 308.9
Y 711 10428 13031 0.599 0,304 7911 3516 29,495 14210 3517 309.2
Ca4s 10534 13010 0,409 04301 7619 3342 29,492 1,212 3,527 309.4
447 10520 13045 0,424 0.303 7730 - 3438 29,480 1,230 3,585  309.4
448 10437 13057 0,437 0,304 7652 - 3450 29,448 14243 3.639 -309.9
449 10357 13043 0,450 0,300 7564 as00 29,443 1,251 3,661  310.2
450 10298 -~ 13039 -, 0,301 7492 3719 1,267

3104
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"NIAXIAL BTRAIN TEST. SAﬂPLE IS

B

B :NUHBER '

TOTAL AX!AL:

AXTAL

RADIAL

MEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUME TYIME

‘ 0,300

29.350 .

1,405

4,180

CONF INING , . _ : : O PORE
FRESSURE (PSY) STRESS (PBI) BTRAIN (X)' STRAIN (X)) PRESSURE (P81} STRESS (PSI) (%) . BTRAIMN (X)  BTRAIN (X) (HIN)
ASt 10249 13034 0.404 0,301 7410 3787 29,437 14208 3,780 310,86
432 - 10221 . 13039 . 0494 0:298 7304 arre 29,432 © 14292 3.001 310.9
48% 10224 13085 0.705 0,301 2407 3744 . 29.424 1.308 3.854 3i1.1
4%4 10230 13074 0,714 © 04301 7428, 3752 . 294,415 1,318 3,883 . 3114
A% 10229 13074 0,719 " 0.300 7438 3741 29,413 1,319 3,890 318.4
L AS8 10243 .. 13085 0,724 0,301 7444 3748 29,400 = 1,324 © 34914 318,9
. A%? 10232 . 13057 04730 0.301 7451 3723 29,403 © 14332 3.935 31214
459 10246 13087 0,733 0:299 2458 - 3737 - 29.404 - 14338 3.932 312,4
459 10219 13057 0,735 04299 7455 3709 29,403 1.333 3.938  312.46
480 102148 13000 0:735 0.300 7457 3464 29.401 1,334 3.944 312.9
481 10283 13044 0.738 0,302 C 7488 3720 29,397 1,342 3.988 313,01
442 10280 - - - 43043 0,739 0,300 7447 . 3740 29.390 1,340 2,959 3134
. 483 10248 . 13040 0,744 0.303 7443 . 3758 29,394 1,330 3,992 313,84
444 10274 13042 0.747 0.301 7438 . 3748 - 29,391 1,350 3.992  313,9
ARG, 10275 13058 0+749 . 0.304 7434 - 3767 29,387 1,358 - 4,012 314,22
485 10275 13083 - 0.730 . 0s304 . 7431 3773 29,383 14359 4,022 314.4
447 10270 13052 0,752 0,30% 7429 3748 29,362 1.343 4,033 314.4
.468 10277 13049 0,735 0,304 7424 3774 29,382 ' 1,343 4,035  314.9
449 10261 © 13077 0,757 0,303 7426 3787 . 29.382 0 1,364 4.038 315.2
470 10274 13095 04780 0.30% 7412 37685 29,377 1.370 4,058 315.4
471 10294 13085 0,743 0,308 7418 - 3807 29.374 1.375 4,073 315,7
472 . 11028% T 13084 0,740 . 04303 7414 3793 29,375 $.374 4,049 315.9
T A73 10288 13078 0,740 0,304 7411 3808 294373 2,376 4,077 318.2
474 10292 13077 0,249 0,308 7409 3018 29,348 1,388 40138 318.4
475 10290 13079 0.749 04308 7405 3820 29.349 1,381 4,094 318.8
A8 10294 - 13001 0.772 0.307 7401 g2y . . 29,384 1.306 4,109 318.9
- 477 10307 - 13104 0.77% 04307 7398 3842 294344 1.309 4,118 317,2
T 478 10304 13002 0.773 0,306 7394 3037 2943453 1,380 A4S 317.4
479 10294 13094 0.774 04307 7308 . 30842 29,383 1,390 4124 317,86
480 - - 10314 13097 0.779 04307 7387 . 3854 29,342 1,392 4,127 312,99 -
481 10315 13104 0,780 0.300 7384 - 3840 29,340 1,394 4,139 318.1
. 4B2 10319 13100 - 0,702 0,308 7382 3043 29,350 1.398 4,144  318.4
. 483 10302 13105 0.705%. 0,308 7379 . 3850 29,354 t.400 4,154 3108.48
464 10322 13109 0.784 - Ge309 7374 3878 29,358 - 3.402 4,159 318.9
‘485 10320 13125 0,709 04307 7373 ana? 29,354 . 1.404 4,944  319.2
484 103148 13118 - 04789 0,300 7372 30977 29,353 1,408 4,172  319.4
487 10327 1341t 0,790 0,307 7384 ag90 29.354 14405 4,148 319.?7
488 10337 13435 0,792 0.307 7384 3905 29,353 1,408 4,149  319.9
- 489 10318 13003 04793 0.308 7385 3874 29,351 1.408 4,180 320.1
490 10338 13130 0,798 0.310 7359 3907 S 294348 1,415 4,201 320,4-
491 10341 13113 0,794 - 0e388 7340 3905 T .09.344 1,419 o AJ215 32047
492 10348 13193 0,801 . 0,310 7338 3941 29,342 1,421 4,222 320,9
) 493 . 10216 13202 ' 0.807 . 04303 7349 3062 29,344 1,412 4,199 3211
D A4 10044 12782 0.782 0,297 7347 3599 29.348 1.377 4,093 321.4
o A9% 10340 . 13084 © 0e792. 0,310 7343 3916 29,345 1.418 4,210 321,46 |
L A9 . 10132 . 13034 . 0.80% 0.300 7339 3759 . 29,352 1,401 4,148  321.9
© 492 10134 - 13030 0,002 0.304 72339 ars9e 29,350 1.404 4,179 . 3224
498 10124 13020 0,802 0,301 7339 T 3750 29,351 1,403 4,175 322.4
499 10340 13025 0.804 0.300 ‘2332 3789 29,351 1,403 4.175 322,48
500 10139 * 13030. 0,808 72328 37274 ‘322.9
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| NUMBER

CONFINING - TOTAL AXIAL - AXIAL .

" RADIAL

PORE

HEAN EFFECTIVE FPOROSITY DBULK VDLUME PORE VOLUME TINE i

PRESBURE (PST) BTRESS (PBI) STRAIN (X) STRAIN (X) PRESSURE (PSI) BVRESS (PBI) 1) STRAIN (X}  BTRAIN (X} (HIM)
501 . 10843 . 13039 - . 0.809 " 0.301 . 7330 3778 29,344 1,410 4197 32341
502 - 10441 . 43048 0,810 0,300 7324 - 3708 29,348 1.411 4,199  323.,4
503 10159 130%2 . 04811 0.300 7321 3802 29,347 1,410 4,194 323,48
504 - 10149 . §3047 0.015 0,299 - 7314 L3799 29,344 CLeAt4 4,207  323.9
505 10145 13039 0.014 0,299 7313 3794 29,344 1,412 4,208  324.%
504 10154 13039 0.014 04308 7313 3603 29,343 1.415 4,213 -324.4
507 10152 13034 0.010 04300 7310 1803 29,341 1.418 4,221 © 324.4
500 10159 13061 0.017 0,301 7308 3010 29,340 1.419 4,224 324,9
%09 . 10152 13055 0,819 0.301 7303 3014 . 29,338 1,422 4,234 323.1
510 . 10181 13088 0.621 0.300 7300 3847 129,340 1,421 4,229 325.4
511 10172 13071 - 0,822 0,301 7298 3042 29,337 1,423 4,242 325.4
512 10140 13059 - 0.023 0.304 7299 3827 29,332 1,434 4,263 32%,9
513 10174 13073  o0.a23 0.302 - 2294 - 3047 29,334 1,428 4,247 328.1
514 10173 13086 - 0,828 . 0,302 . 7292 3946 29.333 1,430 4,281 3244
515 10171 13048 . 0.827 04303 7288 3049 29,332 1,432 4,286 326,48
518 10192 13110 . 0.83t 0,303 7274 3800 29,328 14437 4,202  324.9
517 10179 - 13066 0.820 0,304 7264 36357 " 29.329 1,438 4,279  327,2
518 10193 13092 0.631 0,302 7202 3877 29,330 1,435 4,274  327.4
519 10191 13048 0,632 - 0.302 7271 3879 - 29,330 1,435 4,276 327.8
520 10167 13082 1 0.832 ° 04303 - 7274 3677 29,328 1,438 4,205 327,9
521 10107 13074 0.034 0,303 7272 3977 29,324 1,440 4,291 328.1
522 10190 13080 0,838 0.303 7248 3885 29,324 1,443 4,301 320.4
523 10189 13079 0.038 04303 7281 3891 . 29,323 1,445 4,300 320.6
524 10148 - 13081 - 0,838 04303 7240 3872, 29,324 1,443 4,303 320.9.
525 10173 13059 0,839 0.308. . . 7259 3874( 294316 . 14451 4,329 329.2
526 10193 »13088 0,841 0.302 2254 3905 294322 °  1.444 4,311 329.4
- 527 10182 13092, 0.642 0.302 7240 3904 - 294322 1,443 4,310 329,68
- 528 10186 13089 0,842 0,302 7247 3907 29,322 14446 4,310  329,9
529 10190 13076 0.644 0.304 7247 3904 29,319 1.45¢8 4,327  330.2
- %530 10187 . 13090 0,045 0,303 7248 3908 29,319 14450 4,324  330.4
- 531 10199 13091 0.845 0.303 7241 3921 - 2¢.318 1,452 4,330 330,64
532 10208 13104 - 0.048 04304 7239 3933 29,315 1,457 4,345  330.9
533 10207 13108 - 0,849 04304 7236 3934 29,314 1,457 4,347 3311
534 t0201 13092 0,850 0.303 7233 - 3931 29,315 1,457 4,346  331.4
5§35 10204 13107 0.e51 0.305 7232 3939 29.312 . 1,441 4340 3318
534 10215 13110 0,892 10,303 7228 3953 29,315 14457 A.344  331,9
537 10205 .. 13087 . 0,852 0.304 7224 3942 29,312 1.461 4,359 33201
538 | 10214 13119 0.854 0,304 7223 3959 29,310 1,443 44388 332,4
539 10204 . 13081 0,856 0.303 7220 ) 3942 29,310 1,463 4,365 332,7
540 ° 10199 13104 . 0,857 - 04,308 7220 " 3944 29,308 1,449 4,387 3329
541 10225 13117 0,050 0,303 7218 - 3974 29,307 14468 ° A.382 333,80
542 10212 13096 0.850 0,307 7214 3959 29,305 1.471 4,392 333.4
543 10227 - 13115 0.840 04308 7209 3980 29,308 1,472 4,393 333.8
544 10224 13113 0.041 0,304 7205 . 3982 . 29,303 . 1,474 4,401 3339
545 10217 13104 0,842 0,309 7203 . 3974 29,304 1,472 4,394  334,2
546 10217 13107 0.843 0.308 7203 . 3972 29,299 1.479 . R.A17  334.4
547 10214 13111 0,843 0,307 7198 . 3902 29,300 1,478 A A14 334,48
540 10214 13112 0.044 0,308 7199 3980 29,299 1.479 A48  334,9
549 10231 13113 0.884 0,307 7190 4001 29,299 1,479 A.A1B  335.1
550 10220 13104 0,303 7193

0,068

- 3988

29,300

1.478

4,419

335.4
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NUMBER CONFININO TOTAL»ANIGL AXIAL RADIAL - PORE ﬂﬁﬁﬂ EFFECT!VE PORUB!TY BULK VULUNE PORE VOLUHE 7!"5 -
FRESSURE (PSI) BTREBS (FBI)  STRAIN (X) S8TRAIN (2) PREBBURE (PB1) STRESS (PSI) oy BTRAIN (2)  BTRAIN (X)  (MIN)
c £ - IR : oo ' . B _ : ' - . : R ] |
o511 10220 13148 0.869 ° 09307 716848 4003 29294 1,404 4,434 335,84 |
552 10220 13110 0.870 0,307 74682 4003 294298 1,404 4,435 33%.%
553 10232 - 13118 0.871 04308 ‘7180 4013 . 29.294 -1.487 4:444 334,1
. 854 10232 - Ca 13128 0:871 - 0,308 71?5 . 4021 29,294 1.487 4443 334.4
555 10220 & . 13122 0.872 0.307 7174 4013 29,294 144048 4,442 338.4
854 -4023¢ ' 13129 . 0.874 0,309 2171 - - 402% - 29.2%90 1.492 4,459 A134.9
557 1024t . 13113 <0872 - 0.304 7147 4030 . 29,300 . 144729 4,414 337.2
. 858 . 10237 131314 10,877 . 0.:310 7188 40313 29,287 1.497 4,477 337.4
559 110238 - 13130 0.824 0,307 . 7143 4037 29.292 1,490 4.453  337.48
540 10234 13139 0,874 T 0:307 72197 4044 29.291 1,494 44433  337.9
541 10227 131208 0.877 . De304 7141 4032 29,292 1.409 4,449 338,.t
542 10234 13129 . 6.a70 0.308 7139 4040 29,289 1,494 © 44488 330844
. %43 . . 10224 13118 0.878 © 04307 . 71587 4032 29,290 1,492 - 44459 338.6
. 584 . .10239 . 13133 0,861 " 04308 7183 4041 29.290 . 1,493 A48t  328.9
545 10231 . 13124 0:800 0,309 7143 4030 292868 1.4%98 4:478 3392
G544 - - 20239 13130 0,881 0.308 - 7183 4039 29.268 ' ‘144980 4,477  339.4
547 . - 10234 13121 0.6881 0,308 7140 4037 29,287 1.498 4,473 337,48
540 - .10083 13037 - 0,801 04303 714% 3908 29,292 f1.484 4.4350 339.%
549 9934 13093 . 0,895 0:294 4995 . 3992 .. 29290 - 14488 4,433  340.%
870 9842 - 13068 0.910 04297 4873 4057 29.2786 1.509% 4,520 340.4
571 97814 . 13060 - 0,930 0.300 -8748% . 4108 29.257 1530 4,404 340,48
572 (9711 13045 0.955 0.296 8474 4148 294243 1.548 4.,4487 340.9
573 9483 13031 0.992 0,298 4394 4203 29.214 1,589 - 4,801  J41.%f -
574 F844 13042 1,057 0,298 4513 {i?& 29,187 1,454 5,018  341.4
578 9748 . 13207 1.970 0+308 8442 4372 28,488 2,591 0.112 341.48
876 . 9602 13107 2,045 06299 4374 4394 20,447 2,443 8.293 344,99
85?7 9525 13124 . 2102 0.294 4309 4419 - 2044118 2.490 L B.454  342.1
578 9421 13034 ' 2,139 0.294 4244 4301 28.383 20727 09.581  342.4
579 . 938% 13034 2,172 0.292 . 418t " 4419 - 28,381 . 20709 8,474 342,46
580 9408 13040 o 24204 0.2%1 4132 4487 . 28.340 2.783 . 8.772°  342,9
581 - 9344 130348 124230 0,295 4049 4307 20,343 2.62¢ 8.892 343,%
562 9333 13034 2,258 0,294 - 4019 43546 - 28.291 2,851 8,993  343.4
563 9279 13030 24294 0,294 3949 4542 2084244 2.088 P.311 343,84
504 9259 13027 2,321 0.294 59248 4308 28,243 2.914 94205 ~ 343,9
5695 917248 13012 - 2,340 0291 $680 . 45974 T 204215 2,950 9320 . 344,12
- 5084 9140 13020 2,413 0,293 .. 5834 4597 - 284470 ‘34000 2.493 = 344.4
507 9164 13037 24458 0.298 8794 4450 - 284143 3,049 9473 344,48
568 9117 13030 2,509 0,294 5744 . 484% 28,1048 . 3,097 2,018  344,9
589 9089 13022 2.581 0.293 87222 . 4478 28,048 3.140 P.984 I45,1
590 9114 - 13044 ‘2:804 0.294 5493 4732 28,038 3,193 10,130 345.4
591 9074 13005 2,832 0.293 %5470 4714 28,013 | 3.223 10,232 . 345.4
892 . 9084 3043 2.844 0,295 5443 - 4787 208,005 3,233 10,268 34%.9
593 © 9073 3044 2.850 0.294 5416 4729 28,004 3.239 10,283° 344,11
594 9010 13049 2,454 0,294 5593 4287 27:997 3.243 10,301 344.4
- 595 8992 13048 2454 0:293 5547 4778 T 27,997 3.242. 104299 344,464
594 asas 13045 - 2.,8480 - 04294 a543 4793 27.994 3,247 C10.318 344,.9
G997 asae 13038 . . 2859 0.294 S9%7 4782 27,994 3.247 10,314  347.1%
596 a99e 13058 o 24859 0,292 5543 4789 27,997 30243 10,302 347,4
599 avoe C 13057 - 208618 0,294 8572 47279 27,993 3.,24% 10,321 342.4
400 9001 - 13055 2,442 0.294 8522 3,251 10.328

347.9
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| NUHBER CONFINING  TOTAL AXIAL  AXIAL RADIAL . PORE 'HEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUME TIHE
|+ PREGBURE (PSI) 'STREBS (PBI) BTRAIN (X) STRAIN (X) PREGSURE (PBI) BSTRESS (FBI) (%) BTRAIN (X)  BTRAIN (X) (MIN)
408 @995 13038 2,880 0,294 5578 . A788 27.992 34249 10,323 348.1
802 9009 . 13088 - . . 2,680 0.295 5579 o a7e3 22,991 3,250 10,326 340.4
L 403 aeen 13043 2,881 0.294 - 5%80 4768 27,992 3,249 . 10,322 340.4
L &0A. 9022 . L 13080 . 2,881 0,293 . S574 . 4800 27.993 " 34240 10,317 340.9.
. . 80% - 9022 13078 =~ 2,882 0,297 8574 4799 © 27.988 3.255 10,341 349.1
L 408 9027 13081 2,881 - 0,293 S%7% 4807 27.994 3.247 10,315 349.4
i 802 . 902% 13069 2,683 0,296 S574 - 4802 27.968 3,255 10,340 . 349.4
| &om 9030 13083 ' 2,663 0.294 5573 : 4808 27.991 3.251 10,324  349.9
1 809 . 9021 13075 2,682 . 0,299 5573 - 4799 274990 3,253 10,333 350,1
410 9016 L 13086 2,483 0,297 8571 - 4795 27,982 3,298 10,344  350.4
L A1 9025 13091 . 2,883 . 0.299 5578 4805 27,983 3,282 10,383 350,48
| 612 9024 13089 2,664 0,297 85720 4802 27.986 3,258 10,350 - 3%0.9
[ 613 903% . 13092 2,643 0,297 5588 0 4Bty 27.984 3,258 10,350 - 351.% .
| 414 90384 - 13082 2,687 0.294 5544 4819 27,904 3,258 10,351  351.4
a8 9030 313080 2,885 . 0,298 5564 .. 4814 27,904 3.281 . 10,359 351.6
L 818 9047 . 43103 2,684 . 04297 5544 4835 . 27.984 3,258 10,351  351.9
L a7 9037 - 13093 2,688 0.298 5584  AB24 - 27,984 3,241 10,360 - 352.%
[ 48 9035 13077 2,648 0,297 5543 4819 27.984 3.248 . 10,359 352.4
819 9044 - 13099 2,887 0,297 55684 4833 27.904 "3.281 10,359 352.4
L4200 . 9040 13092  2.887 0.297 - 5550 4832 . 27.984 3.241 ©10,359  352.9
;620 . 9050 . - 13090 2,867 0,297 - 5361 4810 274984 3,241 10,350 - 3%3.1 .
| s22. 9040 13087 2,487 0,290 5558 4030 27,982 - 3.264 10,348 353.4
| 423 9052 13108 2,888 0.298 8557 4647 27.982 . 3,245 10,370 3534
P 424 9047 13101 2,449 0.296 T 5354 . ABAA 27,984  3.261 . 10,359 353.9
825" . 9045 13102 . 2,468 04297 5550 az9? 27,982 3.283 10,386 334,%
Lo628 . 9088 . . 1312% 2,448 0,299 . 8588 4859 27.901 3.248 10,375 3%4.4
427 9043 L g3123 2,642 0,297 8550 ABss - 27,988 . 3,240 10,358 . 3544
| a2 2053 13103 2,489 0.299  B552 4850 27979 3,240 10,381  354.9
429 9058 13115 . 2,870 0,300 8581 46859 27.978 3.249 10,385  355.1
430 Cgosy . 13099 2,869 0,300 5550 4850 27,979 - 3.249 10,384  355.4
Lo431 9045 . 13118 2,489 0,297 - 5349 4044 27.982 3.244 10.368  355.4
432 9057 13103 T 24649 . 0,299 53548 ABS50 27.980 3.267 10,378 355.9
433 9063 13120 - 2,849 0.299 5544 . 4870 27,980 3.248 10,379 35441
434 9072 1313 2,870 - 0,290 £542 4803 U 27.981 3,284 10,373 3548.4
435 9079 © 13183 2,870 04,300 5547 . AB74 7 27.978 3,270 10,305 354.4
438 9041 S A3s 2,889 0,298 5541 4871 . 27.982 3.264 . 10,348 354.9
' 14 9088 1318 2.67% 0,299 ©S%A0 . A28 27,979 3,240 10,380  357.4
L4308 9071 - 13117 24471 0,290 5539 4880 27,980 3247 10,377 357.4
| a39 9071 13125 2,869 0,299 5539 4803 27,980 3.247 10,378 357.4
[ 440 9075 - 13123 2,474 0.29% 5541 4883 27.979  3.249 10,384  357.9
TS 9071 13120 24871 . 0,308 . 5537 4083  27.976 3,273 . 10,394 350.8
| 442 9049 13120 2,470 0,300  * 5335 4004 . 22,978 3,220 - 10,304 350.4
. 443 9080 - 13431 2,673 0,301 . 553% 4895 27.97% 3.274 - 10,400 -3%8.4
| 6AA 9078 . 13133 2,873 7 . 0.300 553t 4898 27,974 . 3.273 . 10,398 358.9
| 645 - 9048 S Aes 2,471 0.301 5533 - 48B4 27.974 3,273 . 10,395 359.4
L a48 2084 - . . 313153 2.472 0,299 5533 4907 27.978 3,270 10,387 339.4
. 447 9078 . 13134 2,874 04299 5530 - 4898 27,977 3,271 10,390 359.4
S aeB 9082 - 43127 2,479 0,299 = 5528 4904 27.976 ‘3,273 10,397  359.9
T 649 9078 13140 2,473 0.302 5530 4904 - 27,974 3.278 . 10,407  380.1
\{

650 9077 1319 2,473 0,302 5525 . 4899 27,973 3,272 - 10,409 340.4
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| UNIAXIAL STRATH TEST. BAMPLE #5 .

Pant SR S s eal i el i an i )

NUMBER . CONFINING

TOTAL AXIAL

RADTAL

PORE

HEAN EFFECTIVE POROSITY BULK VOLUHE PORE VOLUME TIME

« - AXTAL N :
PRESSURE (FBI) BTRESS (FHI) STRAIN (X) STRAIN (X) PRESSURE (PBY) BTRESS (PBI) . (X) BTRAIN (X)  BTRAIN (X) (HIN)
451 9079 . 13128 2.675 0,301 53523 4904 27.974 3.278 10,403 3404
1852 9078 13124 - 20875 0.301 85324 4901 - 274973 3.277 - 30,400  340.9
453 {087 . 13138 24473 - 0e301 3925 4911 27.974 3278 10,405  341,.1
454 9004 13138, 20878 - 0,301 -89521 . 4913 272,922 3279 10,413 3481,4
- 859 9080 13120 2674 0,302 5519 . 4%09 - - 22.972 3.280 10,419 348,48
a%4 9084 13128 2.678 0,303 S521 4910 27949 3.203 10,430 381,9
&57 9082 13125 24478 0300 . 8519 4910 27,972 3.278 10,413 342,11
459 - , 9083 13127 2,477 0,301 - 5517 4913 27.973 3.270 10,412 ., - 382.4
659" 9079 . 13140 2:877 0.302 8518 4918 27.970 3,201 - $0.423 342,48
480 g001 - . 13142 2.877 0,302 - 5514 4921 272.970 3.2081 10,422 352,9
441 90%0 - 13139 - 2,879 0.30¢ 93516 4923 27.971 3,280 10,416 343.1
- 882 2084 13133 2679 0.302 5514 . -4920 272,949 3.2682 10.428 - 343.4
Y- {088 13147 2.878 0,299 - 5510 4930 272,975 3,275 10,403 343,48
444 9077 13125 2,478 04302 J512 4914 27.949 3.2682 10,426  343.,9.
443 T 9078 13123 2,878 0,303 - 8913 4910 - 274946 3:204 10432 344,18
- 888 ©. 9087 13143 Y 24879 0.302 53500 4934 27.948 3.204 10,431  354.4
687 %0708 133138 2,879 0,303 8509 4919 279487 34283 10,435 = 354,48
446 9083 13141 2,879 0+303 8511 4924 . - 27.987 3.285 10,433  344.9
849 9084 13124 2.480 0.302 3504 - 4923 27.940 J.203 10.,430. 38%,.1
470 9087 13140 2,480 0,303 5907 4938 27,947 3,203 10.438  34%.4
4721 - ‘9068 - 13138 - 2,480 0.302 55038 4933 27.948 3,204 10.431 345,48
472 2089 - 13144 . 24480 0,302 5305 . 4934 27.949 3.203 10.430  345,9
473 90897 - 13138 . 2:680 0,302 5503 4933 - 27.940 3.204 10,431 344.1¢
474 0682 - 13142 . 2.401 ° 0,301 ¥503 - 4932 ‘27,948 3,204 10,431 = 344,24
4725 2089 13135 2.401 0.302 5503 4934 27.947 3,280 10,438 344.4
478 9003 13138 2480 . 02304 3500 4933 - 27985 3.2680 10,443 344.9
&77 9098 13149 2.482 04303 5499 4949 27,948 3.280 10,445  347.1
678 f092 13144 2:402 0.303 S499 - 4943 T 27,945 3.208 " 10,445 387.4
479 9093 13152 2.401 0:303 5493 - 4952 27.948 3.287 10,441  347.4
480 9089 C 13134 2.402 - 0,304 - 5490 4938 - 27964 3.289 10,449  347.9
401 9110 13180 2,483 0.304 S494 - 4941 27,964 34290 10,450 340.1%
402 - 90848 v 13144 2482 - 04303 5494 4944 - 27,985 3.209 10,448 346.4
463 Q088 . 13137 -2.401 0,304 JA95 4942 27,964 3.290 10,432 348,48
404 9004 13129 . 24403 0,303 3499 4933 - 27,944 3:290 - 10.45¢  340.%
485 8910 13029 2:474 0,295 S493 4787 27,979 3243 10,378 - 349.1%
484 2035 - 13040 2.882 0.294 5700 4442 27,992 3.249 10,323 - 349.4
487 9140 13052 2:4548 0,295 5904 4551 27,9948 3.245 - 10,308 349,48
aes 9300 13049 24654 0,294 4048 4463 27.998 3.243 10,301 - 349.%
489 - 93%8 130180 24444 0.294 4210 4374 28,004 3,234 10,247  370.%1
490 94a3 1307t 2,438 0,294 8374 4303 T 28,012 3,220 10,237 = 370.4°
- 698 . 94623 13027 24433 0.299 4504 4251 20.01¢. 3.233 10,248  370.4
492 2480 - 13054 2.830 0.290 4418 4184 - 20,014 34228 10,223 370,9 .
493 9722 13070 2,428 0.299 4738 4138 28,019 3.223 10,211 323,1
694 9848 130468 2421 0,299 4854 4044 28,023 3.218 10,194 371.4
495 9921 13062 2.415 0.308 4980 3994 28,025 3.218 10,189 379,48
494 10004 . 13075 2,602 0:29% 7108 3921 28,039 3,200 10,127 371.9
497 10054 13049 - 2.%02 0,298 7230 - 3822 28,053 3170 10,036 372.1
. 498 10127 13026 2,55%8 0,299 7348 - 3743 28,0724 3,154 L9973 372,4
499 10178 13034 - - 2.5318 0.300 7374 3755 280,084 3.139 9.920 372.4
700 10164 130356 2,539 7334

- 04302

a79?

28.083

3.143

9.932

3722,9




r;“*r“ @ r:-x t:*-;-{ i et Lm lr':r:W r'" m:"‘ — l;:‘::‘ t"" ml‘

~ MUHBER TCONFINING | TOVAL AXTAL AXTAL RADIAL | CPORE  MEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUNE A VINE
i rnzaaun: (PBT)  BTREBS (PBI) BTRATN (X) BTRATN (X) PRESSURE (PBI) . GTREES (FSI) (X) . BTRAIN (X)  BTRAIN (X) (MIM)
? 701 10102 1303t © 2,540 0,302 738 3823 284003 3,243 . 9,932 373.1
P02 - 1018t 13034 2,539 0,303 7298 3036 20,002 3,145 9.937  373.4
703 10180 . 13025 2,540 0,303 2287 3042 20.081 30146 . . 9.940  373.4
704 . 10172 13022 2,539 0,303 22724 3a48 S 204082  3.44% 1 9.938  373.9
L 708 10140 13021 12,538 0,308 7275 © . 3043 S 204082 . 3.344 9,937 374,48
708 10149 13022 2,538 0,302 -, 7266 = 3854 20,004 3.142 94929 37404
7207 10172 13024 2,530 0,304 7264 3849 - 28,004 34148 T 9.941. 374,48
© 708 10170 ,13015 2,530 0.30% 7257 . 3841 20,080 3.148 9.948 374.9
709 10172 13034 - 2,539 04305 7255 3870 20,079 . 3,149 94930 37341
710 10158 13088 - 2,537 0.308° 7254 3057 T 284078 - 34350 §.953  373.4
71 10143 13010 2,537 0.303 7248 3843 . 28,003 3.143 2.934  375.4
©712 . 10149 . 1308 2,537 0,304 7242 . 3874 284079 3140 9.949  375.9
713" 10187 13013 2,537 04304 7241 3674 20,082 3.143 9.939 37641
714 10150 - - 13008 2,537 0,307 -7239 3849 28,078 3,1%0 9.955  374.4
715 10181 13011 ‘2,536 0,305 7234 . . 3876 . 28,080 3,447  9.944  374.6
714 10181 - 13009 2,538 10,305 7228 3882 20,081 3.146 9.941 3749
747 1015% 13012 - 2,534 0,304 227 '+ 3879 28,082 3.445 9.937 3771
L e 10174 13034 . 2.%36 04303 7223 3908 . 20,084 3.142 9.920  377.4
. ne 10185 13009 . 2,538 0.30% ‘7221 _ |92 20.080 3.347 94945 3774
L 720 10162 12995 2,534 0,308 7219 3860 28.079 3.149 2.950 377.9
Eor2t 0 10177 13018 2,537 . 0,307 7218 3909 28,078  3.150 94955 © 37801
L7220 . 10153 13010 2,538 0,303 7211 3694 - 284001 3.144 T 9,942 . 378.4
1 723 10158 13003 2,536 0,303 - 7208 - 3898 28,081 3.146 9,942  370.4
L 724 10155 12998 2,537 0.303 720% 3897, - 26,050 1.448 . 9,948  378.9
1 728 10149 12998 2.538 0,308 7200 3097¢ 20.079 3.148 94950 379.1
L 726 10153 13001 2.538 0,305 2200 . 3902" 20,081. 3,146 C 9.943 3794
v 727 10153 - 12999 2,535 . 0,309 7197 3904 20,081 . 3.947 9,944  379.4
. 728 10157 . 13010 2,538 0,308 7194 . 3914 . 28,079 a.148 9,949  379.9
729 10159 13008 2.537 0,303 7191 3vie 28,080 3.147 9,945  380.1
730 - 10159 S 13014 2.535 0.307 7167 3923 28,078 3.150 9,954  380.4
731 10145 12989 - 2,537 0,303 7189 .. 3v08 . 28,004 3.142 9.928  380.4
L 732 10139 12974 2,535 0,305 7188 3095 28,082 3.14% 9.939  380.9 "
1 733 to15s 7 13004 2,538 0.307 7177 3924 28,079  3.150 9.953  381.1
| 734 10153 12991 2,538 0,307 779 3920 ° 20,079 3.149  9.951  381.4
L o738 10154 13002 2.537 0,305 7175 . 3928 28,080 3,447  9.945 381.6
734 10153 - 43010 2,537 0.304 72189 3938 - 26,079 30349 9.951 301.9
737 10137 12990 2,835 0,308 7174 © 3917 208,077 - 3.451 9.940 382.1
. 738 10153 13008 . 2,537 0,304 7187 g 393 28,080 3.148 9,940  382,4
| 739 10144 12994 C 2,538 0.306 - 7164 1931 28,079 3.149 ?.950 182.4
[ 740 - 10148 13004 T 2,537 . 0,303 - 7140 3940 - 20,080 = 3.147 9.945  382.9
74t 10150 - 12999 2,534 0,308 7159 S 3940 28,080 3.140 - 9.948 383.1
[ 742 . 1014% 12981 2,538 0.308 7153 3937 . 28,077 3,152 O 9.981  383.4 .
743 ' 10151 13007 - 2,534 . 0,306 7154 3948 28,080 = 3,147 9.945 303,54
o744 10158 12990 . 2,534 0.308 7154 3949 28,081 = 3.147 9.943  383.9
. 71 ‘10145 - 12999 2,537 0,307 7450 3945 - 28,077 ©  3.451 9.958  384.¢
748 10142 12993 2,538 0,304 7147 3945 26,080  3.140 9,946  304.4
747 f0152 13006 2,535 0,308 7143 3960 28,081 3.147 - 9.942  304.4
740 10159 . 13023 . 2,53% 0,305 7144 . L3949 28,082 3,144 ?.940  304.9
749 10140 12994 2,537 04305 7140 3951 28,080 - 3.147 9.945  30%:1 .

i 750 10143 12989 2.5%37 0,304 - 7138 3953 28,0061 Jel46 2.940  385.4
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NUMPER  CONFINING TOYAL AXIﬁL - AXTAL RADIAL PORE HEAN. EFFECTIVE - POROSITY BULK VOLUME PORE VOLUME TIME °
‘ FPREBSURE (PB1) BYRESS (FEI) BTRAIN (X) B8TRAIN (X) PRESBSURE (PB1) BYRESS (PBI) (%) BTRAIN €X) BYRAIN (X)  (MIN)
754 10141 12997 2,534 0,307 . 7137 39348 28,078 3.154 2,957  385.46
. 752 10142 12997 124538 - 0¢308 2133 3940 28.000 3.148 ?.944 28%.9
793 10150 12995 2,534 043027 7129 3949 - 28,079 3.149 -9:950 . 384.1
‘754 10148 ‘12997 23537 0.304 ~713L 3943 28,070 3,150 2.954  304.4
795 . 10152 13008 2,335 0,308 7127 397248 - 28,080 ‘3.140 P.944 384,68
754 10148 13004 2,534 0,307 7127 3973 268,078 T 3.451 9,958 - 384.9
757 10130 . 12994 2,533 ~ 04308 . - 123 3945 20,078 3.150 2,955  307.%1
758 s 10141 12995 2,238 0,307 7124 397 264079 3,150 2,953 387.4
759 10144 12992 - 24537 . 0.307 o 7819 3974 20.078 3.150 9,954 387.i4
760 - 10145 - 12991 C 24538 0.307 - 7118 3978 20.079 3,149 P.931 . 387.9
741 10133 12991 - 24538 0.300 7112 - 3973 20,074 3,153 9.943 380.1
742 10132 12964 2:3537 0,308 7111 3978 28,0790 . 3.450 92,993 380.4°
243 10133 13004 2,533 0,307 o 7109 - 3982 20.07¢9 3.140 ?.747  386.4
764 10138 12989 24537 _ 0,309 .- 7108 . 3979 26.001 3.144 9.942  388.9
- 785 10134 . 12994 124538 .. 0307 7103 3985 28,079 3.149 7,950 3689.1
744 10137 - 12982 T 24838 . 0304 7104 3981 28,083 - Je144 ‘99353 3689.4
7?47 10137 12992 2537 0.308 7108 3982 28,080 3.140 9.944 38%.8
7468 10133 12993 s 2538 0.307 - 7102 : . 3784 28,070 3.150 ?.954 3689.9
749 101372 12989 - 2:838 0,307 7102 3963 28,0706 J45L 9.997 39041
270 10139 1299% 2.533 0,309 7098 . 3992 28,0081 3.148 2:.942 . 390.4
S 7 ¢ O 10129 12989 2,534 0.307 7094 3984 20,077 - 3,151 9,938  390.48
- 272 10135 12901 25348 04307 7094 3989 20,079 3.149 9.952 - 390.9
773 10140 13001 2,534 0,308 7092 4001 - 28,079 3.149 ?.9479 3911
774 10138 12980 24537 - 0.304 7093 39! 20,081 30144 ?.940 . 391.4
775 10137 12978 2337 0.307 7088 - 3994 28.078 3.130 C 94954 391.8
778, 10132 - 12973 - 2+535 0.304 7090 * 39689 28.080 3.147 ?.948 3909
777 10117 12948 2.538 0.308 7089 ., 3977 20,077 3,151 9,940  392.1
778 10129 12984 - 24534 0,308 7083 3996 20,079 3.349 R.931  392.4
779 10130 12982 2.3327 0.308 7083 ° -3997 28,080° 3.146 9.948 392,46
780 10124 12983 248534 "~ 04305 7004 3993 . 28,081 3,148 ?.943 392,79
701 10128 ~ 12974 24537 . 02307 708¢ . 3994 28.077 Je1SL 99359 393.1
- 782 10127 * 12980 24837 - 0,308 70848 3992 28,0256 3,153 ?.944 393.4
-703 101235 12975 2537 0,303 7079 3995 26,080 3.140 9947 393.4
.- 784 10121 12975 2535 0.3008 7078 3994 20,074 3,152 9,943 393.9 -
7858 10127 12Y80 2.535 0.307 70724 4002 28,079 . 34149 9.950 3%4,1%
704 101368 © 12974 - 24534 - 0307 7079 4003 268,079 34149 ?:.7250 394.4
707 10123 12974 2.538 0,308 707% - 3997 20,079 3,149 9.952  394.6
7806 10122 12974 2,536 0,307 70748 3994 28,079 3,149 9.950 394.9
789 10424 - 12978 L 24534 0.307 7073 4001 28,070 3,150 9954 ° 395,11
790 10122 12972 2.534 0,307 7072 4004 . 28.,07% 3.149 ?.952 39%5.4
791 10120 12970 2,538 0.308 - 2022 3998 . . 20,079  ;  3.549 9.951 395.4
792 10123 12974 . 2,539 0,307 7089 . 4004 28,0786 | 3.450 9,934  395.9
793 10134 12990 2:534 0.304 7047 - 4019 - 28.080 3,448 9.948 - 394.1%
794 . 10334 12960 2.0%37 0.307 7670 : - 4010 | 284077 3.152 T.941 398.4
795, 10131 129683 - 2.537 . 0.308 ~ 7044 A01S 20,077 30182 P.941  398.4
. 794 10125 129724 . 2.5348 0.307 7043 4012 28,078 3.151 2.957 396.%
797 10114 - 12947 24534 0,307 .. 72064 4002 20,077 3.151 ?.950 397.1
798 10124 12977 - 2,532 0.308 - 7047 4008 268,074 34453 9.984 392.4
799 10114 12929 2,538 0.3006 7043 4007 284,077 3.132 2.960 397.4
600 10128 ‘42962 3,153 ?.943

392,9
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r . HUMBER  CONFINENO . TOTAL AXIAL - AXIAL " RADIAL FORE - HEAM EFFECTIVE FPOROSITY BULK VOLUHE PORE VOLUHE TYIHE
i o PREBSURE ‘PB!) STREES (FB1) BTRAIN (X) ) STRAIN ¢X) FRESSURE (PBI} SBTRESS (PSI) _ Rt 4) "BTRAIN (%) BTRAIN CX)  (HIN)
[ESENI : | T SR 10114 o §29PAT TN 2,83877 T 0,307 7058 4010 L 200078 3.150 . 94953 398,12
i 9\02‘ - ‘10122 - - 32779: ‘ - 2,533 00309 ‘2088 o 4017 T 204078 - 3e1584A L 94944 398.4
- 803 . - 10119 o ’12’79 B 29535 T 04309 0 20354 ) 4019\' L 28078 3483 0 . 9.984  1398.4
- 004 ST LORLRT 297 o T 24538 T 0308 ¢ - 7098 . A01% T 20,074 ‘3:283 - 9,944 398.9
805 . -10820: - 42972 © 24838 © 0300 . 7087 T A0 : 28,074 ' 3.153 ?.963  399.1
804 10126 : 12978 . 2,534 0,307 7054 4021 28,078 3188 2.958 - 399.4
a0z -~ 10119 12987 2:537 04307 203% . 4013 20,078 - J.15¢ ) 9,957 399.4
aon 10128 C 329482 . 2538 } 0.307 7054 . 4014 28,079 "301A9 . 99950 399.%

: 809 10122 12973 . 2537 0,300 7054 ' 4018 S 280073 3.154 9.987 400.% -
| 810 10121 12970 s 20538 0.310 . 7054 - 40148 20,074 3.158 9.9724 400.4
; a11 30131 o 12983 2,537 0,307 7050 4032 . 28.077 kT3 13 S 2.938 400.48
012 10123 12982 2,538 0.308 - 704% 4027 20,079 3.149 - 94950 . 400.9
N : § & 2 10120 12961 ' 2,536 0.300 _ 7048 . 4031 20,077 3,151 ?.950 401,41
= 814 10124 o 1297} L 24537 0,307 - 7049 , 4024 v . 28,078 3.15¢ ‘ 94934  401.4
: a1s 10122 12974 - 264530 0.307 7042 L 4030 28,077 3,152 2.940 401 Y
- 814 10121 12949 . 2.538 ‘ 0,308 -70453° . 4023 28,077 3.182 7.94% 401.%
- 81?7 10122 : 12971 248538 - 0,308 7048 4030 20,077 J.182 .91 402,14
5 8186 10122 12947 2937 0.309 . 7030 . 4032 .. 28,075 . 3485 P.974 402.4
i a19 30119 12970 . 2537 0s309 7043 4028 208,075 3154 T 9.948 402,48
} - 820 . .-10118 T 12944 24538 0,309 c . 7044 . : 4022 . . 28,075 . J.154 ?.940 QO:.?
1 824 10126 7 12982 2.837 0,308 7039 4030 » 20,074 3153 F.944 4031
' /822 - 10128 12972 2,535 0.308 7039 4034 . 280,027 3.15¢ 2.958 403.4
s a23 . 10128 12983 . 2.337 0,308 7038 . : 4043 28,0748 3,183 S 9984 403.4
; 824 10115 B 12943 2,535 . 0.310 . 7038 : 4030{ s 20,074 3,158 9.974 403.9
a25 - 10120 e TA2982 ‘ 2,837 - 04309 203% 4034 - 28,075 - - 3.18% D949 404,14
828 - 10123 12974 - 2,537 0,300 7039 o 4034 20.074 3453 9985 404.4
a2? - 10127 : 12974 2,538 0.308 703% 4039 . 28,078 3.153 P984 404,48
020 ‘ 10123 12974 2,537 0,310 - 7034 . 4039 - 28,024 3.158 9975 404.9
a2 + 10118 1297248 . - 24838 - 0.308 7153 3934 . 28,080 3147 9.945  40%5.1
C 830 10124 L 42963 2:837 0297 7320 : 3758 28,091 3.130 %.094 A405.4
g - a3x 10212 13018 - - 2.527 T 0,300 L 7484 g - 3682 28,093 3.127 ?.0879 405,64
¢ B32 10214 ‘ 13029 2.528  ° - 0.295 7553 ‘ 3597 28,101 3.112 9.850 405.9
a3y 10440 . - C 13001 , 2.401 0,314 7484 RN ¥ & - NE 28,171 3.033 92.548  A0A.1
- 834’ . 710387 * 13007 T 24422 0297 7780 . 3479 2684140 3.047 P:477  A04.4
- 835 . 1049y . 33030 . - 24439 0.303 .. 7874 - 3449 » 28.159 3.044 . 94997 404.4
c - D36 - 10554 ©1303% 246428 0.301 L 2948 T 3434 . 250_‘73 0 3.027 2.538 404.9 -

Lo 83?7 10543 . 12949 : 2,407 0.2948 8037 . 3307 . 28,193 2.998 P.444 A07.1%
; a3n - ’10649 ! : 13019 24398 0.299 8138 : 3303 . 28,202 2.988 9.407 407.4
i - B39 } 10439 . 12927 2:348 0.297 v az“ 3188 28.,22¢ 2.942 2328 407,48
i 840 . 10732 : 13019 : 20348 0,296 028s . 3208 28,222 2.943 2.320 407.9
R : L ) S 10833 - 13049 : 2,353 - 0,303 . 8349 3202 . 20,228 2,930 . 9i301 - 408.8
: 842 107a% . 13028 2,353 0,294 8430 - 3093 268,233 .2.948 9.249 408.4
5 843 : 10925 13100 2.344 " 04308 8504 3144 20,233 - 2948 ?.283 408.4
" 844 - 1092% o 13041 2,337 0.297 . ) a532 ) 3078 28,244 T 2.932 Q211  400,9
4 a4s 10981 - . 12978 . 2313 - 0.303 8424 3020 . 206208 2.920 P.149  409.1%
844 11030 - 13077 L 24318 00302 8703 3004 28,255 2,922 ?.173 409.4
R : L ¥ . 11108 13019 2.298 0,305 8744 29081 . - 284248 2.908 Q.147 409.4
; 046 11154 ' 13044 ‘ 2.29% 0.303 8822 2970 20,273 2.900 Q.097 409,.9
: 849 11258 - 13113 2,287 0.308 » 8503 2972 20,274 2,900 9.092 410.14

aso - ms7 ‘ 13007 : 2,200 0.290 8764 2709 - 28.289 . 24877 ‘ ?.022 410.4
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NUHDER - CONFINING TOfAL:ﬁK!ﬁL L0 AXIAL . RADIAL PORE - HEAN EFFECT!VE PDROB!IY BULK VOLUHE PORE VOLUME  TIHE

o paesaunz (PBI) . BTRESS. (PBT). BTRAIN-(X)- GTRAIN (X)- PREBSURE (PBI)  SYRESBS (FBI) (X} = STRAIN (X) TBTRAIN (Z)  (HIND
est o m2st . 1304t . 2,270 0,301 . 9085 2792 20,293 . 2.673 9.006 410,48
es2 - 11303 . 13082 . 2,260 0,302 - 9t1s - . 2793 20,299 2,888 8,980 410,9
853 11254 . . 43003 . 2,2% - 0,299 - 9194 2642 204305 2,853 . 0.949  Atf.t
as4 11423 13078 2,247 - 0,308 - 9277 < 2497 . 28,308 2.638 84950  A11.4
 ess 11381 13037 . 2,244 0,302 - 9239 2493 28.312 2,849 © 8,923 A11,4
- 8sé . 11380 13088 2,244 . 04304 9219 - 2717 20,309 - 2.854 8,937  A11.9
as7 11372 13044 - 2,247 0.302 920% . 2723 20,310 . 2.852 . 8.932 A12.1
ese .. 11383 13042 2,247 , *3.305 9194 2739 284307 2,857 0.947 412.4
859 = $1375 13039 2,247 «303 9188 . 2744 - 20,309 2,653 0,935 412,48
080 11379 - 1303t 2,246 . " 0.303 9174 . 2793 20,308 2,857 0,948 " 412.9
‘851 11387 13043 2,240 0,308 9187 . 2771 L 20,305 2,859  8.954 -A13.1°
062 11377 13042 2,250 * 0,308 - 9159 L2773 26,303 2,862 8.963 Af3.4
843 $1376 - - 13037 . 2.24%9 0.308 © - 9154 2776 20,304 2.840 0,950 413,48
864 11376 13043 2,249 04305 9fs0 2701 20,303 2,860 8.958 . A413,9
84S 11376 13041 2,248 ° 0,305 9143 2788 - 28,308 2,638 0.949  414.1
884 11343 13014 2,248 0.304 9140 2792 28,304 2,881 Q:940  A14.4
- 847 11373 . 13048 2,250 0,308 9131 2799 20,302 . 2,683 8,967 A14.4
ase 11371 T 13042 2.2%0 0,305 - 9132 2796 20,304 2,861 8:959  414,9
049 . 21375 13035 2,248 . 0,304 . . 9124 2802 28,308 . 2,658 8,944  415.1
870 11388 13029 2,250 0,308 9124 , 2795 28,304 - 2.06% 8,939  A15.4
871 11359 130186 2,240 0,307 9121 - 2790 28,303 2,881 0,942 415,48
872 11345 13024 2,250 0,305 9120 2799 20,4304 2.861 8,980  A15.9
873 = 11357 13015 2,248 0,307 | 9114 . 2795 28,303 2,842 . 0.964 8.1 |
874 . . 11359 13024 . 2,249 0.304 * 9109 .  4po4 © 28,304 2,860 0,950 4144
875 11359 13009 2,249 0,307 . 913 . 279 20,302 2,064 8,970 418.6
074 11342 13028 2,240 - 0,304 . 9109 2800 28,304 . 2.8640 0.958  414,9
877 - . 11361 13020 2,249 - 0,304 9109 2005 28,304 2,841 8,960 4171
678 11355 13032 . 20249 0,305 9105 2009 28,305 - 2,859 8,953 . 417.4
879 . 11357 13085 2,250 0.304 9108 - 2804 . 28,304 , 2,861 8,961 4174
280 11358 - 13027 2,249 0,304 9104 2009 28,304 2.058 8.950  417,9
881 11347 13010 2,248 0.308 9102 - 2799 26,301 . 2,844 B.971 41041
802 . 11352 It 2,248 0,304 9101 2803 20,305 = 2,859 9,955 418.4
883 21358 13018 . 2,249 - 0,305 9097 2012 28,303 2.859 0.954  418.6
084 11351 13005 2,247 0.305 9095 2807 20,308 2.857 8.948  410.9
aes 11342 13017 . 2,248 0,307 9093 . 2820 20,303 . 2,842 . B.984  419.1
808 11359 . 13014 < 24247 04307 9092 . 2010 . 28,303 2.862 0.964 4194
8097 11340 13021 2240 0.304 goso 2023 20,304 2.861 8:959 4196
88 11354 C 13004 2,249 0,308 9090 . 2017 208,304 2,040 L 0.957  419.9
eay 14354 13008 2,25 . 0,307 9084 2021 28,302 2,863 0.940  420.1
890 11354 13008 2,249 6,307 9087 . 2018 20,303 2,063 0,984 . 420.4
891 1315 13007 2,248 0.305 9084 - 2614 20,304 2,850 8,952 = 420,64
a92 11350 13002 . 2,248 0.308 9080 - 2823 . 28,302 2,043 8.960  420,9
893 1359 - 13015 2,249 04307 9082 202¢ 26,302 2.843 84987 - A21,1
a94 11352 13005 . 2,249 0.307 9078 . 2626 - 20,303 ' 2.062 T0.943  421.4
895 - 11343 . 12998 2,240 0,304 9078 2014 . 28,308 2,859 - 8.953 421,48
898 | 11341 13004 2,247  0.308 9077 2018 . 26,305 2,059 0,955 421.9
897 11345 12995 24247 0.300 9079 2814 20,301 2,084 8,971  422.1
890 11340 12995 2,249 0.307 9049 2822 28,303 2,862 8,963  422,4
as? . 11351 13000 2,250 0,307  ~ 9072 : 2028 20,301 . 2,864 08,972 422,64

900 11344 " 13000 . 2.240 0.308 ~ 20720 2827 - 284,302 2,083 D748 A22.9
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NUNBER  CONFINING TOTAL AXIAL AXIAL - RADIAL " _PORE MEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUME TIME
" PRESSURE (PSI) BTREBS (FBI) STRAIN (X) STRAIN (X) PRESSUKE (PSI) GTREES (PSI)  (X)  BTRAIN (Z) - BTRAIN (X} (NIN)
VA . - , . = . . .
901 11354 . 12994 - 2,247 0.311 9084 2038 28,296 2.040 0.9685  423.1
‘902 11344 12992 ;24247 0,304 9087 2024 28,305 2,859 0.954  423.4
903 . 11339 12993 2,240 0,300 9045 L2828 28,301 - 2,865 - 0,973 423.4
904 13338 12998 2,248 0,307 9084 . . 2828 20,303 2,882 8,944  423.9
L 905 11347 - 12992 2,248 0,307 - 9084 2030 20,303 2,062 0.944  424.1
. 908 11345 13008 2,249 0.307 - 9082 2033 20,302 2,883 D988 424.4
P 902 11348 13001 24249 . 0,308 9059 2038 20,303 2,842 8,943 4244
908 11320 12985 . 2,246 - 0,308 _ 9059 ' 282% 20,303 . 2,082 8,964  424.9
909 11330 12993 2,248 0,307 9057 2032 20,302 2,063 0.948 425,
910 11338 - 12988 2,248 - 0.308 9040 26828 20,302 2,843 84968 425.4
Loett 11339 . 12994 - 24240 0.307 9052 . 2838 - 28,302 2,043 8,948 425,48
i 912 11335 12992 2,249  0.309 - 9050 2837 208,300 . 2,864 0,976 425.9
913 11330° . 12980 2,244 0,307 9047 - 20833 . 20,304 2,040 T 0,958 42641
914 11330 12979 2,247 0.308 9050 . - 2829 208,302 2,083 - B8.949 = 424.4
L 918 11330 ¢ 12972 24249 0.307 9050 2027 28,303 2,042 8984 424,46
914 . 11339 12991 . 2,248 0,308 9047 - 2043 28,301 2,885 . - 0.974  426.9
. 917 11337 12982 2,248 . 0,300 9043 © 2042 28,302 2.884 8.970  427.1
I e18 11338 t12985 0 2,247 0,309 9042 2840 . 28,301 2,884 84972 A27.4
Loere . 11322 12970 2,247 04309 9048 2029 28,301 2,865 B.974  427.8
920 11319 12947 24247 0,310 9042 , 2024 28,300 2,888 0.979  427.9
ey 11325 12920 - 2,248 0.309 9041 - 2832 20,299 2,848 0.979 428.1 -
922 11331 - 12972 2,247 0,308 9058 2822 . 28,302 2,643 0,969 420.4
| 923 11332 12937 2,231 - 0.308 9272 25985 26,322 2,634 0.6875 428.4
D924 11341 12997 2,235 0,294 9432 24617 28,330 2.823 8,841 420.9
. 928 11809 12904 2,197 0,308 9524 2543 28,342 2.012 84792 429.1
[ 928 . 1174% . 13078 2,165 0.308 . 9488 2532 28,352 2,802 0,751 429.4
r922 11745 13051 2,180 0,300 9759 2435 20,355 2.796 O B.734 4294
‘928 11800 13089 2,178 0,307 9845 2184 - 20,3481 2,789 8,708  429.9
- 929 116808 13022 2,181 0.303 9938 2294 204377 2,747 84838 43041
L 930 11674 12940 2.139 0:308 10035 . 2204 20,389 2,752 8,504  A30.4
. 931 | 11949 12947 2,119 0.309 - 10137 ‘2164 20,400 2.737 8,534 430,46
i 932 12085 : 13056 2,412 0,308 10243 2148 28,400 2,729 8.499 430.9
. 933 . 12083 130386 2,106 0,305 10329 . 2021 - 20,417 2,716 . B.480  A31.1
934 12148 13000 2.087 04305 10414 2014 20,431 2.498 8.394 A31.,4
938 12231 . 12998 2,072 . 0.309 10509 1970 20,438 2,690  0.348 431,64
|- 934 12301 13088 2,071 0.309. 10400 1963 20,440 2.489 84381 A31,9
[ 937 12320 13083 2,050 0.306 = _ 10484 : 1883 28,449 2,474 0.310 432,18
.. 938 12349 13040 2,047 04304 10783 1013 20,442 2,458 8,240  432,4
L 939 12340 - 12952 2,022 ' 0,301  10B49 - 1674 20,488 - 2,424 8.150  432.6
[ 940 - 12503 13030 . 1,982  © 0.314 - 10948 - 1704 20,501 . 2,410 - 0.090 432,9
T 12578 13011 1,980 - 0,312 10984 1734 - 28.50% 2,404 . 8,070 433,14
|, 942 12570 13023 1,979 0,310 tt000 1722 20,509 2.590 8.0%2  433.4
943 12562 ., 13014 T 1.971 043118 11104 1607 28.512 . 2,593 8.038 433.4
T 944 12543 13023 14972 0.309 © 11082 1834 20,514 2,590 8,027 433,9
© 945 12544 13020 1,974 0,307 11050 1659 28,514 2,589 8,022 434,1
L 946 12549 13047 1.974 0,300 11041 1874 26,513 2.592 0.033  434.4
947 12540 13000 1.974 0.310 11032 1477 28,512 2,593 8,037 434,46
948 - 12545 13024 1,975 0.309 11024 1894 28,513 2.593 8.034 434.9
949 . 12553 T g3011 1,973 0.310 11012 ‘ 1493 28,512 2,593 8.037  435.4

950 " 12558 13083 1,974 0.310 11007 1702 28,512 2,594 © 8,038 4354
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U NUMBER ~ CONFINING TOTAL AXIAL - - AXIAL. . RADIAL - PORE ' HEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUME TIME
¢ PRESSURE (PBI)Y  GYRESS (PBI) SBTRAIN (X) STRAIN (X) PRESSURE (PSI) GTRESS (POI) ) BIRAIN (X}  BTRAIN (X) (HIN)
951 12588 0 13024 1,974 0,312 10987 . 173t 20,809 2,998 Q.052 435,48
982 12%87 L 13021 1976 - 0,318 -.30979 _ 1739 . 28,509 2,599 0.054 435.9
. 953 12553 - 13000 1.973 0.318 10972 . 1729 28,510 2,597 : 8,048 434,1
954 12582 0 43023 1,975 - 04311 10943 : 1752 28,510 2,596 08,0456 438.4
955 12571 ‘ 13025 , 1.975 . 0.312 10941 ' 1781 28,%09 . 2,599 840353 434,46
956 12558 13001 1,976 ' 0.3t12 10947 © 1792 28,507 2,801 0,060 ~ 434,9
L 987 .. 12543 13021 14976 0.3114 10944 ‘ 177¢ S 2848509 - 2,599 8.053  437.%
988 12542 12999 1.927 - 0.311 10942 1732 28,509  2.8598 08,054 4372,4
[ 989" ' 125%0 13001 - 14926 T 0.312 - 10930 17482 28,507 2.400 0,040 437,48
. 940 . . 12553 ° 13001 - 1.976 . 0,313 10938 - 1788 28,507 2,802 © D083 437,9
. 961 12549 13003 - 1.974 0,313 10930 1749 S 284508 2:602 0,048 438,18
982 . 12547 13010 - . 1.973  0.31%1 10930 . 1704 28,510 2,598 8.049  438.4
941 12547 t300t 1.977 - 0.312 10928 1770 20,507 2:801 8,062 430.4
964 12541 . 12994 1.975 0.313 10922 1789 28,507 2,401 8.042 438,%
945 12554 13003 14978 0.313 - 10989 1784 - 28,507 2,601 B.,042 439.1
. 988 . 125854 3023 }.9 8 D33y o9l 793 . . 28,507 2.401 0,080 439.4
967 12544 3001 : 922 . 04312 0913 783 28,507 = 2.601 8.080 439.4
948 - 12543 . 12998 1,928 0.3 10912 1701 - 28,504 2,402 0,084  A39.9
| 9649 12540 12997 - 14978 . 0334 - 10907 17685 . 28,508 2,403 8,080  440.1
9720 - 12552 13014 1,978 0,311 10903 © . 1800 . 28,509 2.599 8,053  440.4
| 971 12547 12998 1,978 0,313 40902 1794 20,504 24402 8,085 440.4
| 972 12540 © 13008 1,978 0,313 10899 = 1801 . 28,507 24601 C . B.081  440,9
' 973 12537 12995 - 1,978 0,313 10894 ' 1794 20,505 * 2:403 8.089  441.1
974 12548 13007 - 1.977 0.314 10895 1804 § .268,50% 2,804 8,072  441.,4
975 12534 12980 © 14977 0,313 10089 . 1798 % 208,504 2,604 8,073 441,48
L 974 12548 13003 ' 1,977 0,313 10890 11809 - 208,508 2,402 8,085  441.9
[ 977 . 12544 12994 14977 0 0.318 10884 - 4809 - 28,509 2,399 8,053 443,14
: 976 . 12537 0 12982 14976 0.313 fosal 1804 20,506 2.602 B.084 - 442.4
. 979 12543 12998 1,928 0.313 togot ° 1012 20,508 2,402 8,084 = 442.48
. 980 . - 12544 . 12990 . 1.973 0.312. . toB78 1614 . 28,509 2,599 - 8,054 442,9
981 12542 12997 1,976 .. 0.314 - 10873 1018 - 28,503 2,404 0,071 443,18
. 982 12530 12989 L 14928 0314 10878 . 1807 20,505 2,404 8,072 443.4
-, 983 . 12533 12989 1,979 - 0,313 - 10878 ' 1913 - - 28,50% 2,404 . 84071 443,48
1984 12539 12994 1.977 0.313 . 10070 1820 28,503 2,404 8.070  443,9
! 9n3 12540 13004 1,975 0,315 10842 - . 1932 128,504 - 2,404 8,077 444,11
988 12528 . y298Y . 1.978 0.314 10843 1818 28,503 2,804 C B.079  444,4
" 987 - 12534 ‘ 12989 1,974 0.313 ° . 10B&4 1824 28,507 2,401 L Bl.082 444,64
| a8 12533 : 12991 1.977 - 0.,313 . - 10839 .. 1828 . 20,505 2.604 B.070 © 444,9
: 989 12530 12990 - 1.977 0,312 - 0858 1827 - 28,500 2,400 8,059  443.1
. 990 12530 < 12960 1,978 . 0,313 tosss - 1824 28,508 2.403 8087  445.4
1998 - 12538 12994 1,975 0.314 to832 = 1834 20,508 2.403 D.047 445,84
992 12531 12991 . 1,928 0.314 10650 1034 20,509 2,404 8,089 445.9
993 12544 12999 © 14978 - 0.314 10851 _ 1844 28,504 2,403 0,074 444,11
994 12530 - 12983 1,977 0,313 10049 } 1031 - 20,508 20803 B8.087 444.4
995 - - 12535 . . 12091 - 1.970 0,313 10845 - 1042 28,505 2,804 T B.071 444,48
996 12520 12903 1.927 0,314 10843 1830 28,504 . 2.404 B8.072 444,9
997 12527 12980 . 1,977 0.314 . j0B40 . 1837 28,503 2,408 . 0,070  447.1
998 12539 - . 12994 1.977 S 0,314 10837 1654 28,504 2,403 8,074  447,4
999 125298 12979 1,977 0,314 10039 1037 20,504 2,603 8.074 447.4

1000 12528 12986 1,978 0,315 10833 1843 20,501 2,609 .008  447.9
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NUMBER  CONFINING TOTAL AXIAL . AXIAL  RADIAL MEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUHE YIHME

| PORE
o " PRESBURE (PSI) 8TRESS (PSI). - BTRAIN (X) STRAIN (X) PKESSURE (PSI) BTRESS (PBI) (x) BTRAIN (X)  BYRAIN (X) (MIN)
- 1004 12514 12984 . 1,978 0,315 10829 1835 208,502 2,407 18,082 448.1
1002 12532 12990 . 1.977 0.313 10827 16857 28,508 2,403 8,068 448,4
1003 12522 12975 . 1,978 Q.31 10823 " 16%0 28,502 - 2,408 8,083  448.6
1004 12530 12962 1,977 0.314 10823 1657 28,501 2,410 8.090° 448.9
1005 - 12531 12998 1,979 0.315 10820 1865 28,502 2,408 8.004 449.1
1004 12524 12970 1,977 0.314 10820 1854 28,502 2,608 © 8.085  449.4
CL 1007 12520 12968 1,972 0.316 10818 1850 28,501 2,409 B.088 449.6
©1008 . 12519 . 12988 1,978 - 0,314 10814 1853 . 28,504 2,606 0,077  449.9
L. 1009 . 12827 . 12978 1,978 0T 10810 1647 . 28,502 2,408 . B.005  450.1
1010 .- 12527 : 12960 1,978 0,314 10810 16871 208,501 2,409 8,088  450.4
1011 12511 12940 1,978 0,314 . 10809 16854 28,503 2,408 - 8,079 430,64
1012 12522 : 12978 - 1979 0.315 © 10808 1844 28,504 2,409 . 8,087  450,9
© 1013 12519 12975 1,979 0,315 10804 . 1882 28,502 2,408 0,084 4511
| 1084 12511 12940 1,928 0,312 10804 1659 20,506 . 2,403 8,068  451.4
L1018 © 42508 12966 1927 0.31% 10805 ‘ 1858 - 20,502 2,407 8,082 451.4
- 1018 12521 12940 1,980 0,315 10804 1044 28,501 2,610 - 8.090  451,9
(1017 12513 12949 1.977 0,316 10794 1049 28,501 2,409 8.087 - 452.1
L1018 12si3 12949 14979 0,315 10793 1872 208,501 2,610 8,009 452.4
1089 12518 12972 1,978 0,318 10794 1874 20,508 |, 2,610  Bi090 4524
{1020 12524 12983 1.978 0,318 10792 - 1085 - 20,501 ¢ 2,409 8.087  452.9
S 1021 12518 12969 14978 0,314 {0788 1800 28,503 2,404 . 8,078 4531
| 1022 12511 12968 1,979 0,315 10704 1678 268,501 2,409 8,089 453.4
1023 12512 . 12945 1,979 0,314 10764 - 187% . 28,499 2,632 T 0,096 AS3.A
P 1024 12518 12940 1,979  0.314 10703 188 28,503 2,807 8,081  453,9
L 1025 12508 12964 1,979 0.315 10779 1880 28,501 2,409 8,084 454.1
I 1026 - 12514 12974 14979 0,314 10779 1867 28,502 2,408 0.083  4354.4
1027 12580 0 12949 1.978 0,314 10780 1863 28,501 2,609 8,089 454,48
| 1028 12514 - 12942 . 1,960 0,317 10779 1804 28,498 2,613 . 8,100 A454.9
- 1029 12512 12964 L 14978, 0,315 10776 1884 28,501 24609 0,087  4%5.1
| 1030 12508 12959 1,979 0,318 10775 . 1003 26,500 2,610 0,093  455.4
1031 12504 129647 . 1,980 0,313 = 10772 1892 28,5014 2,810 8,090 455.4
1032 12510 12972 1,979 0,318 10770 1894 28,500 2,411 0,093  435.9
1033 12517 12973 1,979 0,314 10747 1902 20,500 24811 B.094 454,18
L1034 12510 . 12959 - 1.979 . 0,317 10748 1891 28,498 2,613 0,102 456.4
L 1035 12508 12932 O 1.979 0,317 10783 1898 28,498 2,414 0,103 458.6
. 1034 12509 . 12949 S 1.978 0,313 10780 © 4895 28,503 2,504 8,072 458.,9
. 1032 . 12508 © 12945 1,980 0,314 10740 1890 28,500 24611 . B.093 457,14
1038 12517 12971 14980 0,314 . 10740 1908 . 28,499 2,812 8,097 457.4
1039 12500 ‘ 12943 149787 0.7 10759 1901 28,499 2,612 84098 457.6
1040 12504 12958 $.979 0,314 10757 1895 28,500 2,410 8.091 457.9
1041 12514 12948 1,980 ° 0,317 10754 1910 28,497 2,615 © 8,103 45,1
1042 12505 . 12942 15979 0.318 10751 1905 - 28,500 24810 8.092  458.4
1043 12507 12941 1.979 - 0,318 - 10750 1907 28,499 - 2,612 8,094 © 458.4
1044 12499 12956 1.980 0,317 10754 1897 28,498 2,814 8,103  458,9
1045 12511 12943 1,972 0,319 10753 1909 28.494 2,414 0.110  459.1
1046 12512 12946 o 1.901 0,314 1107248 1915 20,498 2,413 8,100  459.4
1042 12522 12901 1.979 0,320 ° 10742 1932 28,494 2,419 8.120  459.4
10486 12510 12959 14980 - 0,312 10743 1914 28,498 2,614 8,102  459.9
1049 12509 12948 1,980 0,317 10743 - 1917 20,498 2,414 8.102  440.1

1050 12507 12965 - 1,980 0.314 . 107240 1-939 28,499 - 2,613 : 8,099 480,4
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" NUMBER . CONFINING ~ TOTAL AXIAL - AXIAL RADIAL POKE - MEAN EFFECTIVE FOROSITY BULK VOLUNE PORE VOLUME TINE :
. 'PREBSURE (PBI) BTRESS (PBI) - BTRAIN (X) STRAIN (X) PREBBURE (PBI) BTREES (PBIY - (X) STRAIN ()  BTRAIN (X) (HIND
1051 12508 12984 14981 0.317 . 10740 1920 20,494 2,416 0.109  440.4

: 1052 12499 12943 1,980 . 0,317 . 10739 1984 20,494 2,416 8,110 480,9
{1083 12517 12948 1,979 0.315 10732 1934 20,501  2.410 - 04090 44141
S 1054 12500 12943 14980 * 0,317 10733 1919 28,490 2.814 0.103 441.4
; 1055 12514 12975 1,980 0,317 10734 1933 20,499 2,613 8,100  441.6
1054 12501 © 12951 1,981 . 0.318 - 10732 1918 28,496 2,617 . 8013 A61.9
~ 1057 . 12502 . 12942 1.980 0.318 10730 1928 20,499 2,613  °  8.099 4424
S 10%0 12505 12940 1,962 0.314 10724 1933 20,501 © 2,410 8090 462.4
1059 12494 12948 1.90¢ 0,315 10724 1927 20,500 2,610 0:098  442.4
. 1040 12495 . 12945 1.981 . 0310 10726 1910 28,495 2.418 8.114  442,9
1041 12507 12944 1.901 0.318 10723 1935 20,496 - 2,816 8.111  443,1
1042 12499 . 12961 1.901 0.314 10724 1924 20,498 2,613 8,104  443.4
: 1043 12513 . 129070 1,980 0.317 10721 1944 20,4986 2.614 8,103  443.4
t 1044 12511 12960 1,981 0,317 10720 1940 284497 2,618 0,108 = 463,9
: 1045 12504 © 12959 1,980 0.318 - 10717 . 1938 20,494 2,414 84109 48441
: 1086 12811 12950 14981 0.317 10713 1944 . 20,497 2,415 0,106  444.4
[ 1047 12514 12945 - 1,982 0.317 ‘10718 1949 28,497 2,814 B.109  484.4
o 1048 12511 12970 © 1.980 - . 0.310 ° 10713 . 1950 20,494 2.4817 0,112 444,9
! 1049 12497 12951 1.982 0,318 10713 . 1938 20,495 2,418 8.117  445.1
1070 12307 12960 1988 0.314 o2 1943 28,497 2,814 - - 8,105 445.4
L1071 12504 C 12944 1.981 0.315 10714 1943 20,499 2,412 0,094 - A4%5.4
L1072 12505 12942 14979 0,317 10715 1942 20,498 2.614 84103 485,9
L 1073 12505 12953 14980 0.315 - 10713 : 1941 28,500 2.5811 8,093 48441
| 1074 12492 - 12948 1.961 0.317 . 10713 1934 . 28,497 2,415 0.108  446.4
L1078 12509 . 129%6 .. 1.981 0,318 10712 . :945 § 20,490 2,413 8,101  448.4
P t074 12483 12940 ° 2.12% 0,429 . 7844 4992 28,242 2,984 9,273 486.9
1077 10940 11442 - 2,114 0.420 8147 4958 20,244 2,954  9.239  447.1
1078 9244 9758 2,071 0,378 85228 4199 28,311 2,820 8,905  447.4
11079 77202 8228 2,040 0,345 4158 1720 20,340 2,730 0,457  447.4

4 1080 8127 4115 1.853 . 0.312 3328 ' 2794 20,521 2,477 7.898  487.9
; 1081 4486 4885 14797 0,279 2428 £ 22%9 O 28,591 2,353 7,534 44041
L 1082 3122 3125 1,719 0.233 1537 - 1588 20,407 2.189 7.008 -448.4
L 1083 1924 1918 14409 . 0.214 - 542 1379 28,722 2.116 4,907  440.8
1084 S 203 . 1.439 0.18% -173 . 1048 - 284704 2,009 4,595 4409
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SHORT TERM HYDROSTATIC COMPRESSION: SAMFLE $2
“MUMBER - CONFINING - ¥OTAL AXIAL AXIAL RADIAL - PORE HEAN EFFECTIVE POROSITY BULK VOLUME FORE VOLUME TIME
o - PRESSURE (FBI) STRESS (FBI)  STRAIN (X) STRAIN (%) PRESSURE (PS1) SIRESS (PSI) . - - (X) STRAIN ¢X) - STRAIN-(X) (MIN)
g o 0 0.000 - 0,000 S0 o 2B.900 0,000 . 0,000 0.0
2 4 9 0,002 . 0.001% o 9 - 28.890 0,004 0,012  35.1
3 4 A - =0.001 -0,000 0. 4 - - 28.%01% ~0,002 ~0,004 41.8
4 0 0 0,001 . 0.001 0 o 20.098 0,003 0,010 48,7
] S ’ 8 o 0,001 - 0,000 - 0. ] . 20.899 .- 0.001 0,004 5.4
4 A% _ i A8 0,008 0.004 L0 45 . 20,889  0.017 0,054 62,4
-7 a7 - S : ¥ 4 0,014 - 0,000 0 a7 28,880 " 04038 04,101 49,64
8 130 130 0.021 0.011 o 130 20,872 0,043 0.140 - 76,6
9 T 187 : 187 0.029 0,014 0 . 187 26.860 - 0,081 0,199 83.4
.10 225 - 225 0,033 - 0.010 o . . 225 28,0895 0.049 0.223  90.7
11 261 ©. 268 , 0,038 0.021 0 241 ; 20.848 - 0,079 T 042%8 7 97,4
12 324 1321 L 0.044 0.025 0 321 20,839 0,074 0,305 104.4
13 152 ‘ a5 0,040 0,027 0 352 26,834 0,102 : 0,330 11,4
14 a3 L 413 0,054 0,034 0 413 20,024 0112 0,379 - 118.4
15 423 © 423 ‘ 0,054 - 0.032. . 0 423 28.823 . 0.119 0,385 125,84
16 . A2 T AAR T 04058 0 04034 .0 442 = . 28,820 - 0,123 - 0,399 132,46
17 540 o 540 0,084 - = 0,039 - 0 .. %40 . 24,008 0.443 - - 0.460  140.4
18 : 4237 623 - 0.07 0:045 o T 423 20,797 0,180 0,514 153.68
19 - &89 I | R 0,074 0,049 0 &89 28,790 0.172 0,552 140.4
20 . 726 : 724 04077 04051 N 724 S 28,785 0,180 0.578 147,7
21 757 757 0.081 . 0,053 0 757 _ 28,780 - " 0.187 0.400 ~ 174,46
22 : 817 817 0.084 0,050 0 017 . 28,772 0,200 0,441  181.9
23 . T840 . 860 . 0,085 04060 B . B8&0 . 2Be749 0,206 Q.458  189,0
24 807 %07 © . 04090 0,043 0 907 C 284782 0,217 0,693 194.2
25 948 948 . 0,092 < 0,087 0 . 948 - 20,7256 0:226 0.722 - 202,7
24 1000 . 1000 0.097 - 0078 0 1000 28,748 0.239 T 04743 . 20%.7
az 1044 ; - 1044 0.101 " 04073 0o . 1044 28,744 - 0.244 0.78% 217.0
20 1124 , 1324 0,108 0.070 0 C 1124 20,734 C 04282 0,037 231.4
29 1173 1473 0.107 . 0.080 0 1173 ' 28,730 - 04240 0.853  238,.1
30 : 1212 1211 . S 0.113 - 0,082 0. 1211 T 28,724 0.278 0.888 244.9
3 1245 1248% : 0.119 . 0,004 0 1245 28,714 C 04291 04928 2522
- 320 ! ‘1305 ' 1305 . 0.120 0,089 o 1305 28.711 0,298 0.950 259.0
a3 - 1392 L1392 0 06129 - 04095 -0 1392 28.497 0,320 1.019 272,?7
34 1433 1433 0,133 0,098 0 1433 - 28,492 0,328 1.0435 . 279,5
35 1472 : v 1472 04137 - 0.100 0 1472 - 28,684 0.337 1.074 284.4
34 1518 , 1515 S O.14 0.103 (1) 1515 . 28,468Q, 0.347 1,107 - 293.5
37 1558 1556 0.148 0,104 0 1556 . 2848671 0,340 1:149 300.5
a8 1607 T 1807 0 0.150 o.108 0 1407 . 28,448 0.344 1.144 307.4
39 © 1459 _ 1659 04156 04112 0 T 1859 © 28,459 0,380 1,211 31A.5
40 1700 1700 0:142 . 0.114 0 1700 ; 20,4652 0.390 $1.244 321,55
A1 1698 1499 0,144 0.114 o 1490 ° . 28,4468 . . 0,398 1.265 329.1
A2 1499 ‘ 1499 © 0e185 0.114 [} 1499 28.447 0,398 1.272. ' 341.8
43 1745 . 1745 0,173 0,122 0 1745 28,634 0,417 1.333 401.8
44 v 1770 Cog7r70 0:174 0,124 ] 17720 20,4626 0.428 1,371 441.9
A5 1797 179? 0,179 0.130 0 1797 28,420 0.430 -~ 1,404 521.8
A6 1818 1848 04,183 =, 0,134 0 1018 28,412 0.450 _1.443 501.8
47 16854 . .18386 - 0.185 0,138 0 1854 , 264,404 0.441 1,480  442.1
48 1874 1876 . 0,190 0.141 0 1874 20.5946 . 0.423 1.518 ' 701.9
49 1914 1914 0:198 0,145 0 1914 28,%91 .0.481 1.54% 741.8
S0 19310 193t 04194 0.149 0 1931 . 28,583 . 0.492 . 1,583 021.9
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2,951

NUMBER - o hApIAL - PORE : ,

S FRESSURE (FSI) . STREAS (FSI) STRAIN (X) STRALN (X) FKESSURE (PSI) BTRESS (FSI) - (X) STRAIN (X)  STRAIN (X)  (MIN)
S5t 1980 1960 0.190 04133 ) L 1940 28,576 0.504 1.621  883.9
52 1951 1951 0,201 04454 0 o198t . 284872 0.509 1,439 ' 942.0
53 2029 2029 . 04205 0.140 ) 2029 28,582 0.524 ~1.488 1001.8
54 2051 2051 © 04209 0.143 0 2051 20,554 - 0,538 1,725 1042.0
55 . 2057 . 2057 0,210 - 0,166 -0 2057 . 20550 0:542 1,746 1121.9
56 12103 . 2103 0.218 0.170 . 0 -2103 . 28,540 0,537 1,797 1181.8
57 . 2124 2124 0,218 - 04173 0 2124 . 28,534 0.564 1.6818  1241.8
58 . . 2148 2148 0,223 0,177 0 12168 20,527 0.574 1,860 1301.7
59 2182 2182 04225 0.179 0 2182 .28.522 0.563 ‘1,883 1341.8
&0 12214 12214 0.228 0.t182 .0 2218 - 20.518 0,591 14907  1422.1
é1 2234 2234 10,230+ - 0.i84° . 0 . 2234 - - 28,512 0,599 S 14932 1482.3
&2 2259 2259 0,233 0167 e L2259 - - 28,507 0.407 1.959 1541.27
63 2307 2307 0,239 04191 0 2307 28,497 0.422 2,007 1601.8 |
44 2337 2337 - 0.242 0:194 0 T 2337 28,492 0.429. 2,032 1461.8 |
45 © 2352 2352 0.241. 0,197 - . 0 - 2352 - 28,409 T 0.434 2.049 1722.7 .
&6 2301 - 238t 04248 04198 0 2381 - 28,404 0,442 2,072 1782.4
&7 ©2412 2412 0.25%0 0,202 . 1.0 2412 28,474 0,453 2,109 1841.:2
&8 2439 2439 0,259 - 06204 - 0 2439 28,471 0.462 2,138 1901.27
&9 24481 - 2444 0.255 - 0204 0 2444 20,467 0.847 2,158  1981.27
70 2479 2479 0.250 0.209 . 0 - . 2479 | 2B.461 0.476 2,184 20228
7 2527 2527 04262 0.212 0 2527 - 208,454 10,487 2.218 2082.3
72 2561 2581 0.264 - 0.215 - - - 2561 © 284450 0.494 . 2,241 2141.7
73 2578 . 2978 0.267 0.219 0 -1 2970 <. 28,443 . 04704 2,275 2201.7
724 2602 2402 - 04270 04219 ' o .. 2602 /28,440 °  0.708 . 2,287 2261.8
75 2444 2648 04274 0.222 o . 2848 284434 0.715 2.310 2321.7
74 2861 . - 2661 . 042785 . - 0,223 o 173 - 28,430 . 0.724 2,340 2301.9
77 - 2697 2497 0.279 .- . 0.228 0 . St 2692 283423 0.734 - 2373 244,27
78 2723 2723 04200 . 04231 -0 <. 2723 28.419 0,744 2,395 2501.4.
79 2744 2744 0284 04232 . o . 2744 284414 0,747 2,415 2541.6

.80 2749 3769 0.287 - - 0,235 o . 27249 - 204408 0,754 2,444 2621.4
a1 2790 2790 . 04200 0,235 -0 2790° 28,407 0.759 2,458 24681.6.
82 -: = § I 2831 0,292 0.239 0 2631 281400 0.770 2,487 274%.6
a3 26872 - 2872 00295 0,243 0 .. 26872 . 28,392  0.781 2,525 20801.5
84 2684 2808, . 0,299 00245 -0 . 20084 .. 28.387 0,789 2.552 2062.2
a5 - 2935 ° 2935 0.302 0,248 0 . 2935 28.384 0,798 2.578 2921.8
84 2957 2957 - 04305 0.258 0 2957 28,374 0,804 2,606 29681.9
.87 2973 2973 0,308 0.255 0 2973 28,348 0,818 2,645 3042,1%

- 88 3020 3020 0,311 0.258 0 3020 25.352 0.627 2,473 3101.7 |
89 . 3034 -3034 0,312 042460 0 3034 28,358 0.633 2,692 3141.8

90 3073 ‘3073, 0.318 00243 0 3073 28,351 0.044 ° . 2,728 3221.5
91 3096 3098 0.318 0.265 0 - 3098 26,348 0,848 2,740 3281.4
92 " 3132 3132 0,322 0:248 .0 3132 284341 0.859 2.777. -3341.6
93 3145 3165 0.324 0,269 0 3145 20,338 0.843 2,789  3401.4
94 3180 . 3180 0,327 0.271 0 3180 - 268,334 0.849 2,809 3461.7
9% 35S 3195 04,329 0,272 0 3195 26,332 0.673 . 2.820 3521.8
R 13258 3258 0.335 0.277 0. 3258 28,322 . 0,888 2,870 3581.6
97 3283 © 3283 0,335 04277 . 0 32683 28,321 0.891 2.878 3441.4
98 3298 3298 0.340 0.279 0 - 3298 ° 28,314 0.099 2,902 3701.4
99 3332 3332 0.340 0,281 0 3332 28,313 0.902 2.915 3741.6
100 . 3343 3343 0.343 04285 0 3363 208,304 0,913 . 3821.5 .

vy
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suonr TERH H{DROSTATIC COHPRESBIﬂNv BAHPLE 42 : ;',-nr3 P N P S _
* MUMBER  CONFINING _TOTAL AXIAL AXlﬁh' - RADIAL . _ PORE " HEAN EFFECTIVE POROSITY -BULK VOLUME PORE VOLUHE TIME .
. ~PRESSURE (PSI) STRESS (FSI) STRAIN (X) STRAIN (X) PRESBURE (PSI) STREES (PSI). ' (X) ~  STRAIN (X)  STRAIN (X) (HIN)
100 . 3385 . 3385 0,346 0.288 o a3mes ‘2aaaoa . 0.7 24961 3861.5
102 3409 . 3409 . 0.348  0.200. 0 U . .°3409 . 28,298 0,925 . 2,988 3941.5
103 3397 . 3397 0.348 . . 0.290 .0 3397 - - 284296 0,928 2,999 4001.5
104 3354 3354 0347 0,290 o . 733W4 28,298 . 0,926 2,996 4041.5
105 = 3335 3335 0.347 - 0,289 0 3335 284298 0,928 2,996 4121.6
106 = 3303 - 3308 0.345 . 0,288 0 - 3303 . 284299 0.921 2,982 4181.7
107 3283 3243 . 04344 0.287 0 3T . 28,300 0 0.919 2,974 A241.5
108 3248 S 03248 T 04344 0,288 ) 3248 28,300 0,916 . 2,969 4301,5 |
109 3293 . 3213 0.342 - 0,288 0 L3N 28,303 0,913 - 2,940 4341.5 |
110 392 3192 - 0.342 0,285 o L3192 28,304 . 0,912 © . 2,956 44215
$11 .. 3178 378 04,342 0,203 0 3178 28,306 0.908 2,945 4481,5
112 3142 ~ 3142 0 0.340 0,203 -0 3142 28,300 0.905 - 2,936 4541.5
113 3109 3109 04340 0.202 0 3109 . . 20,308 0,905 2,934 4601,5
114 . 3078 3076 . 0,337 0,201 0o 3074 T28,381 0,899 . 2,918 4841.5
115 3058 3054 0,338 0.280 . 0 3058 - 28,312 - 0.897 2,913 4721.5
116 3028 3028 . 0,337 0,270 o 3029 - 28,315 0.892 - 12,099 4781.5
117 0 2987 0 02987 - - 0.33&° . 04277 o 2987 20,316  0.890 2,892, 4841.4
118 So2951 oa9st 0,334 0,274 0 2951 28,317 0.887 2,808 4901,
119 a93@ 2938 0,334 0.275 0 2938 28,319 . 0.684 2,077 A961.5
120 2099 . 2898 0,334 0,273 0o 2898 . - 28,322 - . 0,879 . 2,040 5021,5
120 . 2868 2066 - 0.332  0.271 o 2068 28,325 0.874 2,845 508%.6
122 2851 2851 . 0,332 0271 0 2651 20,324 0.873 2,843 5141.6
123 2018 - 2018 0.331 " 04289 e 2018 . 208,328 . 0.84% - 2,833 5201.5
124 2704 . 2784 - 0.328 - 0.264 0 2784 . 28,333 0.861 2,806 5261.5
125 2762 . 2247 0,329 . 0,268 S0 2747 - 284333 0.840 2,005 5321.5
124 2729 o 2729 0,327 0,283 - 0 2729 20,338 0.853 2,782 %381,%
127 2694 2694 . 0,327 0.282 o 2494 20,338 0.851 2,778 5441.5
128 2670 - 2874 0,327 0.261 0 ‘2478 . 28,340 0,848 . . 2,770 5501.4
129 2644 2646 0.324 0,259 0 2646 . 28,344 T 0,843 . . 2,752 S581.5
130 2610 2610 0,324 . 0,257 0 12410 . 28,346 0,839 2,739 5421.4
131 . 2404 2504 0,325 0,256 0 2604 28,346 0.638 2,737 5601.5
132 2579 . 2579 - 0.323  0.25% 0 - 2579, 28,350 0,833 2,722 5741.4
b33 2563 . 2583 0,322 0,254 e 2563 28,351 0,830 . 2,712 580%,4
134 2524 . 2524 -~ 04320 0,252 o - 2524 28,355 0,825 L 2,497 %5061.4
135 . 2405 2485 043200 04256 0 2485 28,357 . 0.820 2,484 5921.4
138 2454 2456 0.319 04248 0 2456 208,360 0.814 2,669 %5981.4
137 2428 - L 2429 0,37 0.247 ) 2425 28,342 0.811 2,456 6041.4
130 2399 2399 04317 0245 o 2399 . 28,385 0,808 20646 4101.4
139 2374 o 2374 0,316 ¢ 0.243 - 0 2374 28,348 -, 0.003 2.629 6141.4
140 D 2341 . 2341, . 0.3 0,242 0 2341 . 28,371 . 0797 24613 4221.4
141 2302 : 2302 0.314 - 0,240 0 2302 - 28,373 0.793 2,601 6281.4
142 2287 - . 2087 04312 0,239 o 2207 - 28.376 0.789 2,588 &341.4
143 2242 2262 0.311 0,237 0 2262 28,378 0.784 2,579  6401.4
144 2218 | 2218 0.311  0.234 0 2218 28,362 0.779 2,957 4481.4
145 2202 2202. 0.312 0.232 o 2202 28,383 0,777 . 2,551 &521.4
144 2174 2174 - 0,310 0,232 0 2174 28,384 0.775 2,544 6501.4
147 2130 2130 04307 . 0,229 .0 2130 . 28,350 0,765 - 2,515 4641.4
148 2110 2110 0,306 . 0,229 0 2110 28,391 0,783 2,510 4701.4
149 2084 - - .2084 © 04304 - 0,235 0 2084 26,395 0.758 2,494 6741.4
. 150 2059 2059 0.305 - 0,224 o

2059 28,398 0.753 : 2,478  &821.4
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BHORT TERH mnﬁosmnc com*nsssmm smru: 02 e L . RENR , -
_ NUMRER CUHF!NINB : TOTAt AXTAL - " AXIAL © RADIAL . PORE - HEAN EFFECTIUE POROSITY BULK UOLUHE PORE UOLUHE TYHE~'.
S  PRESSURE (PST)  STRESS (FB1). STRAIN (X) STRAIN (%) PRESSURE (PST) BTREBQ (PEIY: - (X)) BTRAIN (X)  STRAIN (%) - (MIN) |
151 - . 2028 - <2028 0.303 04223 -0 2028 o 28,401 0,744 .- 2,462 4081.5
152 2004 . 2004 0,302 . 04224 0 2004 20.404 0743 2.447  8941.4
153 1987 1987 - 0.,301 © . 0,220 0 1987 T 2840406 C 06740 . - 24438  7001.3
C 1540 1950 -1y%50 : 0.308 0214 -0 1950, T 284411 0,733 2.414 .7041.4
188 1932 ' 1932 0.300 0.215 .0 1932 28412 - 04738 2,408 7121.4 }
156 1910 . - 1910 0.299 0.215 0 1910 c 28,413 0.728 - 24402 7101.4
157 © 3845 _ C 1845 - T 00298 0,211 0. 168483 - - . 208,418 0,720 - 2,377 7241.4
158 - 1893 ‘ ‘1853, T 04297 0:209 0 1633 : 28,422 0.213 2,358 7301.3
- 169 1823 _ 16823 . 04298 0,208 0 . 1823 S 280423 0712 ' 24351 7341.4
140 1807 : 1807 0.295 ‘ 0,207 N . 1807 ' 284428 0.208 2,338 7421.4
1461 1754 e 1754 04293 . 04203 . 0 - 1736 v 20,431 0.700 20311 7461,4
162 - 1735 1735 04292 0,202 0. 1735 - + 20,433 0,494 - 2,301 754%,4
163 1697 1697 - 0.290 0.199 0 1497 = - 28,438 0488 242724 0 7601 .4
164 ' 1415 1415 - 04279 0.184° 0. 1415 20,443 ‘06468 2.147 7481.4
145 . 1039 g 1039 04244 0.182 0 1039 - 284500 0,585 1,959 7721.4
. 164 © 653 . 453 0.236 .7 04134 . o - 453 20,550 0,507 ~ 10712 7781.3 }
. .
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- BHORT. TERH HYDROSTATIC COMPREGSION. SAMPLE §3 A o .

NUMBER . CONFIMING =~ - TOTAL AXIAL . - AXIAL RADIAL : PORE - "~ HEAN EFFECTIVE - PORDSITY BULK VOLUME = PORE VOLUME TIME
L © PRESSURE (FSI) 6TRESS (FBI)  STRAIN (Z) STRAIN (X) PRESSURE (PSI) STREGS (PSI) -  (X). STRAIN (X) . S8TRAIN (X) (ML)
1 0 o 0,000 - 0.000 0’ o 30,800  ° 0,000 0,000 0,0

2 3 13 - 10,005 " 04001 - Q 13 30,79% - 04007 0,022 0. -}

3 S ¥ SE 17 00008 0,001 -0 17 30,793 0.010 . 04032 0.3
A .18 1| 04007, 0,008 - o e L 30,793 - 0.010 .0.033. 0.4
8 70 70 0,027 0,005 . - S0 70 30,775 T 04037 0,117 =~ 0,5
& 70 70 04025 0,005 0 70 - 30,7278 0,034 0,142 L0002
7 SORRSRN . L 64 104,025 0,008 B 64 . 30,278 0.0348 0,114 0.8

: - a9 © 89 0,034 ' 0,008 o - a8y © 30,787 ° - 04050 0.157 0.9
.2 S 107 107 0,039 0,009 0 S L' 4 30,762 . - 0.038 . 0+181 1.1
10 . 123 -123 . 0.042 0,011 o - 123 30,758 0,044 0,200 1.2

11 - 145 145 . 0046 0,012 0 ' - 145 30,754 0,070 C 04217 0 1.3
12 155 - 30% 0,050 0,013 0 155 + 30,750 0,074 0,234 1.5
13 1848 - 164 T 0,057 0,015 0 184 © 300743 0,088 0,273 1¢6
/14 171 194 - 0.058 . 0,016 0 - 198 30,742 © 0,088 c . 0,273 1.7
15 205 205 © 0,059 0,017 0 205 30,239 0,094 0293 1.9
14 - 215 215 0q084 0,018 0 .. 218 ‘30,734 "G.100 T0,313 2,0
17 247 247 . 0y070 0,02¢ .0 247 30,727 0,112 0,348 2.1
18 240 260 0,072 0.023 o 280 30,724 . 04117 0,345 2,3
19 289 289 - 0,077 -0,025 S0, 2089 - 30,716 0,328 0.392 2.4
20 312 312 0.001 0,025 -0 ’ 312 - 30,714 0,133 0,413 2.5
21 342 - 342 - 0+088 0,029 (1) SR 342 30,7064 - Qo148 0,458 247
22 ° 1.1 4 349 - 0.0%1 0,030 0 349 30,7018 0,152 0,472 2,8
23 . 404 406 0,097 0,033 "0 408 30,494 0,184 - 0.508 2.7
24 . 424 426 0,099 00035 0 424 - 304498 0.149 0,522 3.t
25 o 484 . 4466 0.105 0,037 B 444 30,404 0,180 0,558 3.2
28 534 538 0,113 0.041% : ] 534 . 30,875 0.195 0.601. 3,3
27 544 : 548 “0.114 " Q043 0 584 - 30,870 0,202 0,422 - 3.5
.28, 6595 - 596 0.121 0,045 SRR « 595 " 30,4584 0,211 . 0.,452 k173
29 429 829 0,124 0,046 0 429 30,4461 0.217 0,449 3.7
30 .. 870 - 470 0,126 0,049 o - 470 30,4654 - 0,224 0,493 3.9
1% L. 200 200 - 0432 0,058 - 0 700 . 30,451 0,234 0.7298 - 40
32 732 T o732 04135 0,053 ] . 732 30.646 04241 - 0.739 4.1
13 701 701 0,139 0,055 0 PR {: } | 30,441 - ©0y250 0,745 4.3
34 802 . 802 0,142 . 0,057 0 ‘ 802 - . 30,437 0,255 - 0,782 4.4
35 . 850 850 0e146 0,059 0 . 850 S 30.432 . 04245 0,009 A8
34 908 908 0,152 .- 04082 O 908 30.425 0.275 0,041 47
37 937 - 9327 0,153 0,044, 4] 23?7 30,422 0,282 0.8%9 4,8

38 1005 1005 0,140 0,047 B ) 1005 30.4614 0.294 0.8946 4.9
39 - 1059 1059 0.144 - 0.08% 0 1059 30.407 0,303 0.922 Se2
- 40 1098 1090 0,148 - 0,072 0. 1098 30,404 0,311 0,945 5.2
44 1173 1173 0.173 0.075 .- o 1173 30,597 0,323 0,979 - §,3
A2 . 1213 1213 0.476 0,077 0 1213 30,593 0.329 0.978 5.8
43 1280 1240 0.180 0,079 o0 1240 30,568 0,336 1,023 5.6
44 1322 1322 0.1064 0,082 1) 1322 30,562 0,340 ‘1,052 1% 4
45 1370 1370 0.189 0.084 0 1370 30,824 0.358. §1.081 59
44 1428 1438 0,193 0.087 ] 14368 30,571 0,347 1.107 4.0
47 1505 - 31508 0.198 0.090 0 1509 30,545 0,378 1.138 4.1
48 15682 1562 . 0,204 0.093 0 1562 30.556 © 04390 1,174 6,3
49 1418 1418 0.208 0,095 0 1418 30,553 0.398 1.1%94 .4
- 50 1462 14462 0,097 0 1.217 445
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O GMORT TER HYGROSTATIC COMPRESBIONS BANFLE §4A 7|

© HUMBER

- CONFINING

" TOTAL AXTAL .
~. " PRESSURE (PST) - BTRESS (FS]) BYIRAIN (X) STRAIN (%)

AXTAL

. RADIAL

PORE
. PRESSURE

- MEAN EFFECTIVE . PORDSITY BULK VOLUME = PORE VOLUME TIME

(X)  STRAIN (%)

~ BTRAIN (X)  (HIN)

BT G
52 .
53

54

85
S 54
57.

58

59 .

1493
1708
1705 -
1739

1778

1824 ..
16845 .

18723

1932
1930
1945

1985
1987 - -
1999

‘2027

2035
12033
2046
2093

2109

2113
2128

2152
2158
2164

2185
2143
. 2150
2155
2157

2183 -

2159
2185
218
2172
2172

2169

2143
2184
2170
2182

2177

2227
2244
2244

2253
22881
~ 2308°

1924
1942

1493

1208

- 1739

17278

182y
184S _
- 00229

- .18723
1924

L1942
1932

1930
1945
. 1985
1987
. 1999

2027 - ¢

T 203%

2033
2048 -
2093

2109

2113
- 2125
2152

3 H1: R
2144

2145
- 2143
2158
2155
2157
2143

2159

.. 2185

2180 -

2172

2172

- 2149
T 2183
. 2184
- 2170

2182 -

21727
- 2227
- 2244
2244

2253

. .225%
2308

© 04214
0.215
0,218
0,218

- 0,222
0,224

0.228

0,233
0,235

0,235

0.234

0.234
0240
. 04240
L Qy241

0,243
0,244

_092‘3 AT
" 04245
09248

. 0,250

0.250

T 04258

0,254
0,255
0,254
0,254
0:257

v 04254
0,256
0257 .
0.258 -

0,254

0,259
0,240
04240

0,259
0,259
0,240

0.240

0,259
0,241
0,241
0.2584
0,244
09244

- 04264

0.267

10,274

L O 098
04099
0.100
Q4102
- 0,103
0,405
- 04107
0,400
. 04350
. 0e88t
- 0.312

0312
0,114
0,115

00318

0,318

0817
0,316
0.110
0,120

- 0s121
0,322
0,122
0,123

0424

0,124

0.12%

0 06128

T 0,128
048125 -
0,125
0124
0:326
0,127
0,128
0,129
0,126

00129"

0,129

0,130

0.130 -

0,131

0.131
0,133
0,134
0,134
0,134
0,435
- 0134

0.112

000000000000 0000000000000000000000000000000000000D

(P8T1) STRESS (PBI) -

R V-1~ ¥ L 30,545
. §708 L 30,544
G 470% 30,542
1239 .. 30,538
1774 o 30,534
- 1921 30,531

B 1] 30,527
4873 30,525
1924 30,520 -
1942 30,518

1932 30,514 -
1930 30,517
1945 . 30,815
1963 ‘304511
1987 . 30,510
© 1999 30,508
2027 30,504

2035 30,504

. 2033 30,504
2046 30,502
2093 10,498
2109 30,494
2143 30,495

. 2125 30,494
2152 30,491
2158 30,469
2144 .. 30,489 .
2165 30,4688 -
2143 30,4687
2158 . 30,4087
2155 30,408
2157 . 30,488

2183 30,485
2159 ‘30,488
2185 30,402
2181 . 30,404
2172 30,479 .

2172 -30.480
- 2149 30,480

. 2143 30,479

. 2184 30,478
‘ 2170 30,478
2182 - 30,478
2177 30,475
2227 T.30,472 -
2244 30,449
2244 30,449
2253 30,448
2251 - 30,440
2308

30,464

04410
0.434
0¢418

0,422

04429

0,434
0,442

0,444

0,453

0,457

0,459
0,457
0.441
0.487

0,449
0472

0,474

‘0,478 -
0479

0,461
0,489

- 04493

0,494
0,495
04500

- 0,503
0504

0,505

0,508

0,504

- 0507

0,507

0,544

© 0,819
0,510
- 0818 -

0,517
0,518
0,520
0,520
0,523

0,524 .

0,529
0,534
0,534
0,538
0,334
0,544

0,509
- 0,908

1.234

1,243

1,250

14240

14289 -

1,304
14325
T 3,333

$+359

1.370

1.374"

1,372
1.3684

34400
S 34408

1444

1,427
* 34433

1.43%
14443
1445
1,474

$.477

v 14484
1.490

1,506

1,510

Lt 1513

14518
1912
14520
1.521

- 1,528
1,524

1542

1,544 -

1,553
1.549
1.552

1.556

. 1,948
1,561
1.570

1:5724

1,989
1,402
1,408
1,604
1.410

1,430

87

4.8

4,9
7.1
7.2
7.3
2.5
2.8

X4

2.9
Bl
8.1

R 1
- B4

8.8
8.7

. 8.8

8,9
Pl

R

2.3
LB
9.4

9.9
10,0
10,1
10,3
10,4
10,5

10.7
10,8

10.9
11,2
11,5

45349

12,2
12,5
12.9
13.2
13:5

“309

14.2
14.5

‘14,9

15,2
15.5
15.9
14,2

14,5

9.7
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BHURT TERH NYI‘ROSTAT!B CDHP‘RESBIDN. BAHF‘LE ,36 ;,_

~ NUHBER CONFINING -~ TOTAL AXIAL ~  AXJAL ~ RABIAL PORE | HEAN zrr:crxvs "POROBITY. BULK VOLUME  FORE VOLUNE TIHE
o PRESSURE (PSI) STRESS (PBI) BTRAIN (%) srnnrw ¢z)‘ rnaaauaa ¢Pax) '8TRESS (PSI) (%)  BTRAIN ()  STRAIN (X) (HIN)
100 2304 2304 0,271 . 0,136 0 - . 2304 304483 0,544 14830 14,9
102 2334 . 2334 0,273 0,138 0 2334 30,481 0,548 1,844 -17,2
$03 2323 2323 04274 . 0,139 0. 2323 . 30,480 0,550 - 1,640 17,3
104 2320 2320 0,274 0,135 0 2320 ' 30,459 - 0.551 1.653 12,9
105 2319 . 2319 - 0,273 0,130 0 2319 - 30,480, 0,550 1,649 10,2
108 23%1 233 0,276 . 0,140 ‘0 2351 30,456 - Q.555 1,665 18,5
107 2154 2356 0,276 0,139 0 2354 - 30,457 . 0.55% ‘1,643 - 10,9
108 -, 2342 23427 0,275 . 0,139 0 2342 304457 0554 1,841 19,2
109 2338 2335 0,276 0,140 0 . 2335 30,458 0,556 . 1,687 19,5
110 2328 . 2325 0,275 0,140 0 . 2328 30,456 0,535 C 1,687 19.9
111 . 2333 L2333 0,276 04140 ° 2333 30,455 0.556 1,670 20,2
112 2329 2329 0 04277 0.140 0 2329 30,454 0.557 1,673 20,5
13 23722 2372 04279 . 0.142 0 T 2372 30,451 0,563 1,689 20,9
194 0 2371 - 2371 . 0,278 0,142 0 2371 30,452 0,564 1,684 21,2
115 - 2386 2348 0,278 0,142 o 2366 30,452 0,562 1,687 21,5
114 2198 2398 - 0.279 0,143 0 2398 0 30,450  0.585 - 1.695 . 21.9
M7 2397 2397 T 0,284 0,143 3 2397 30,449 0,547 1,702 22,2
‘118 2394 . 2394 - 0,280 0,143 0 - 2394 30,449 0,567 1,700 22,5
1y 0 2382 2382 0,279 " 04143 ° 21382 304449 ¢+ 0,586 1,499 - 22,9
120 2398 . 2398 0,202 0,144 0 . - 2399 30,447 - 0.570 14710 23,2
121 2424 C 2424 0,263 © 0,145 0 2424 30,445 0,573 1,718 23,5
122 . 2431 2431 - 0,264 0,145 0 2434 30,444 0,574 1,722 23,9
123 2423 2423 0,283 04145 0 2423 © 30,448 . 0,573 14719 24,2
124 2446 2048 0,284 0,348 0. 2448 . 30,442 0,577 . 1,731 248
125 2437 . 2437 0 0283 . —O¢844 0 . . 2437 . 30,442 0,577 . 1,732 . 24,9
1267 2472 . 2472 0,287 T 0,147 o 2472 30,441 0,501 174t 252
127 2488 . 2468 0,268 - 0,347 0 2448 30,440 10,502 1,745 25,5
120 SS9 2459 04287 0,147 0 L2459 30,440 0,581 1,742 25,9
129 . 2486 . . 2488 T 0,290 . 0.148 e 2486 . 30,437 . 0,584 1,757 26,2
130 . 2481 . 2483 0,289 0,148 o - 2488 - 30,437 0,505 1,756 24,5
131 2487 2467 04290 0,149 -0 2447 . 30,438 0,587 1,762 26,9
132 S 2485 0 . 2485 . 0.294 . 0,148 0. 2488 - 30,438 0.567 1,761 27,2
133 2491 2491 0,291 04,149 o 2491 30,435 - 0.%589 10764 27,8
134 2500 2500 0,292 0,149 0 2500 30,435 0,589 1,767 27.9
135 2484 2484 0,291 - 0,149 0. 2484 . 30,435 . 0.509 1.767 28,2
134 2484 - 2484 - 0,292 0,149 0o 2484 30,435 0,590 $.769 28,9
1372 2549 2549 . 0,295 - 0,152 o 2349 . 30,430 0,599 1,793 28,9
138 25648 2548 0,298 - 0,152 o . 2%68. 30,430 0.599 1,794 29,2
139 2567 . 2887 0,296 0,152 0 2587 30,429 0,400 1,797 . 29,5
140 2540 . . 2560 . - 0,294 . 0,152 o . 250 30,429 0,400 D 14799 29,9
141 28720 26720 - 0,298 0,153 o 2572 30,427 0,403 1,807 30,2
. 142 2548 - . 2548 0,298 0,152 - 0o 2548 30,428 0,400 1,800 30,5
143 2554 2554 0,294 - 0.152 0. 2554 130,420 0,401 1,003 30,9
144 2592 2592 0,301 0,154 0 2592 30,423 0,408 1,024  31.2
145 . 2592 2592 0,299 0,154 0 . 2892 30,425 0,404 1,817 31,5
144 2618 2418 0,303 0.154° 0 2418 30,421 0.612 1,834 31,9
147 2646 | 2416 0,302 0.155 o 2614 30,422 0,411 1.031 32,2
148 2817 2617 0,302 0,455 0 2417 30,422 04681 1,832 32,5
149 . 2435 . 2435 0,303 . 0.1%8 o 2435 30,419 0.415 1,843 32,9
0

150 2643 2843 0,305 - 0,156 | 2443 30,419 0,414 1,846 33,2
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CUUBNORT TERN HYOROSTATIC COMPRESSION, SAUFLE §3A | °
 NUMBER ~ CONFIMING - TDTAL AXYAL  AXIAL RADIAL .~ 'PORE -~ MEAN EFFECYIVE POROSITY - BULK VOLUHE FORE VOLUME TIME
. PRESBURE (PSI) = STRESE& (FS8I)  STRAIN (X) STRAIN (X) PRESSURE (PSY) ~ STRESS (FSI) ~ (%) BTRAIN (X)  STRAIN ¢(%) (HIN)
CIasy. . 0 2439 2639 7 0,305 Q188 o - 2439 - 30,418 0637 1,849 33,5
452 . 2454 .. 02634 . - 0,305 ¢ 0,154 . 2 2454 . 30,418 . 0.417 - 3,848 33,9
153 2437 - 2637 0,305 . 0,154 0 2832 30,418 - 0,417 . 1,851 . 34,2
154 - . 2441 2681 0,307 0,487 e L 2661 . 30,414 0,82y 1,641 34.5
155 2445 2445 - 0,308 01872 - .0 T 2648 . 30,414 . 04420 . 1,858 34,9
154 2682 . 2662 . 0,308 04157 . o - 2862 30,415 - 0.822. . . 1,843 35.2
157 287¢ . 2871 0,308 0,157 0 2671 30,415 0,822 $.843 38,5
158 2455 2458 . 04300 0,150 0 26585 30,434 0,623 '1.04% - 35,9
159 L2884 2484 . . 0,309 . 0,157 S Q. 2884 . 30,414 . 0,823 © 1,889 | 34,2
L1800 . o 2660 2440 L 04330 0,150 0 . 2880 - © 30,413 0,825 34873 3844
18 2898 2498 10,310 0,159 I - 2698 . 30,418 0,428 = .  $.,882 34,9
142 2498 2898 - 0,310 04160 o . © 26498 30,411 0,629 ' 1,885 37,2
143 ‘2487 . .2487 ‘0,318 0,159 0. 2487 30,410 . 0.430 1,889 37,5
184 . 2696 2696 042 0,489 0 - 2496 30,410 . 0.831 - 1.890 37,9
448 . apos . 2708 0,311 . 0,140 0 2708 . 30,410 0.,831 ' 1.889 . 38,2
L1864 2218 oo2ne 0433 . 0,140 0 2718 - 30,408 - 0.434 1.898  3a8.6 |
142 210 27100 04314 . D140 0 2710 LT 304407 . 04634 - 1,902 38,9
168 . 2711 2718 Q.35 . 04160 0 2711 S 304407 0:636 . 1,905 39,2
149 2703 12203 C 0313 - 04340 [ 2703 30,408 |, 0,833 - 1,898 39.5
1720 2784 [ 2784 0436 04382 - O 2764 30,404 . 0,440 1,918 39,9
171 L2742 . 27262 0,317 Q382 .- . 0 2762 | 30,404 0,440 L 54918 40,2
172 . 2258 . 2758 - 0,317 0,482 0 - 2759 - 30,403 0,442 1,922 40,5
173 2779 2979 04318 04183 o 2779 30,402 0:444 1,928 40,9
CA24 2249 . 2789 . 0.9 . 0.143 0 2749 30,401 Q4845 S 14932 A2
- 175 277% 2771 - 04319 0,143 0 2771 30,401 . 0.645 © 14932 ALS
176 - . 2808 2808 04320 04164 - 6 2808 . 30,399 0,849 1943 AL.9 -
177 2820 2820 . . 0,322 0,145 L0 2820 . 30,390 0.451 . $1.948 42,2
R ¥ /: B 2012 2812 0,322 04189 [ 2012 304397 - 04851 . 1,950 42.5
N L 2019 . - - 2819 - 0.323 0,18% .9 2019 304397 0,652 1,951 42,9
. 180 - 2814 2814 0,323 0,145 0 . 2814 30,397 0,652 © 3,954 43,2
181 .. 2088 - ‘2888 0,327  ° . 0,147 0 2888 30,392 0,861 1,978 0 43,5
182, ' 2865 S 288% 04328 0,347 0 2885 - 30,390 - 0,443 T 1,984 43,9 -
: - 183 2888 . 286% 04328 0,187 - o 2885 30,391 0,483 1,903 44,2
Lol 184 . 2888 . 2808 0,328 0,147 0 . 2868 30,391 0,842 © 14982 44,5
B 185 2888 . 28868 - 0,328 . 0.147 0 2886 . 30,390 0 0,483 - . 1.984 44,9
184 . 2882 © .- 2882 - 0,330 0,147 0 2802 30,389 - 0,848 1,969 45,2
187 2892 2892 . 10,330 0,148 0 2892 - 30,389 ° 0,888 $.992 45,5
! <168 2893 0 0 2893 0,330 . 0.148 0 2893 30,389 0,844 1,993 45.9
¢ 189 - 2892 T 2892 0 0,330 0,148 0 2892 0 30,388 . 0,844 34994 48,2
; . 190 2084 2888 - 0,330 0,348 0 2886 30,388 0,847 1,995 48,5
: . 198 2803 2883 043317 04168 0 2883 30,387 0,448 © 1,999 489
: 192 2935 C293% . 0,333 0,70 0 2935 30,385 0,872 - 2,011 47.2
| 193 - 2932 . 2932 04333 . 0,470 - 0 . 2932 30,384 044673 2,014 47,5
1 194 2938 293% 7 04333 0.170 0 2935 - 30,304 0,873 2,013 47,9
: 195 2973 ‘ 2973 0,338 0,124 0 2973 - 30,382 0,477 2,025 . 48,2
196 2993 S 2993 04337 - 0.472 o 2993 30,300 0,480 2,034 48,5
- 192 3025 - 3025 T0.339 - 0,473 0 3025 30,378 0,485 2,047 . 48,9
' 198 3052 3052 04340 04374 0o 3052 T 30,374 ‘0,488 2,057 49,2
S 199 3053 . 3053 0,341 0,174 0 3053 . 30,374 0,490 © 2,082 49.5
200 3082 3082 - 0,345 0:476 Q 3082 30,374 0,494 24081 49,9

. ]
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' SHORT TERM HYDROSTATIC COMPRESION, SAHPLE #3A T e L e T T I
. MUMBER  CONFINING . TOTAL AXTAL . AXTAL  RADIAL - POKE . HEAN EFFECTIVE PORDSITY BULK VOLUNE PORE VOLUNE TINE.
o PRESSURE (PBI)  STRESS (PS1)  STRAIN (X) STRAIN (X) PRESSURE (PGI) BTREGS (PSI) . (¥X) . STRAIN (X) STRAIN (X) (HIN)

3108 - 30.370 0,698 . 2.084 7 .50,2
3122 . 30,340 0,702 . - 2,093 . 50,5
S sy o 30,368 0,705 2,106 50,9 -
3204 T 3040342 0,712 2,125 51,2
J217 0 30,380 04718 p (2033885148
3220 2300G9 0 04748 . 24138 Sl.9 .
R 11§ S 30,350 . 0787 Coo2e141 852.2
3273 30,354 0:725 2,162 82,5
3293 . . 30,358 0.730 (24176 92,9
. 3309 S 30,350 T 04732 2,182 83,2
3317 0 30,348 | 0,734 2.499 53,5
3321 . 304,347 . 0,734 . 2,194 53,9
3374 30,344 0742 o 20213 5442
3394 30,341 0747 - 24228 48
3395 - 30,341 047486 2,224 54,9
3420 30,338 . 0,751 20240 - GG.2
343y 30,337 Q733 . 1 2,244 33.85
3443 . - 30,333 075986 - 2254 559
3461 30,334 0,759 2¢268 §éi2
.. 3467 30,333 0.74 ‘ 2,265 . 54,5
3481 30,338 0474 2,273 54,9
3473 30,332 04743 v o 20204 52.2
3483 30,330, 04745 2,279 82.5
3480 - 30,330 0,265 20280 . 57,9
3492 e 304320 0 0 04,748 2289 58.2
3584 30,329 0.7 2,285 062
- 3972 . - 30,327 - Q0748 2,285 80,5
- 3598 30,33% 0.746 . - 24278 40,9
3610 30,330 0,748 . 2,284 . 81,2 .
3390 - ) 300331 00766 . 2'278 41,5 . -
3596 30,329 0,758 2,283 1.9 -
3803 30,329 . 0,789 - 2,287  &2.2
.. 3813 30,329 0,249 - 2,284 &245
3400 C 30,329 04749 L2085 62,9
3590 0 30,330 . 0,747 2,279 . 43,2
3504 L 30,332 0,764 2.272 43,5 -
3548 . - 3003327 0,744 , 2,272 [ 83.9
3555 o 304333 - 0762 L 2,268 0 4442
3583 J0.,334 | 0,742 T 24284 4.0
. 3560 30,335 0780 2.259 . 8447
- 3575 30,334 6,750 . 2.254 892
. 3574 L 304334 Q.78 2,281 . 85,5
ass2 . - 30,334 0.7%8 : 26254 45.9
3533 30,338 0,758 2,254 . 8642
V27 30,338 0,757 2,291 66,5 -
. 3838 30,335 0,759 2.2568 84,9
- 3528 30,334 0,252 T 24252 472
. - 3500 30,337 0:73% ~ 2,248 47,5
y 3500 30,337 0,755 20245 47.9
3454 30,339 0,751 2,234 48,2

e

201 0 308 3108 - 0348 S 04374
- 202 3422 0 3122 0 0 06347 0 041727
203 SO 38% T MG L 06349 04178 _
204 . 3208 . ‘3208 . 0,3%2 - 0,180 - .
208 . . 3287 0 00 3287 0 D 0e3B4 0 0480
L2046 . . @220 .3220 ¢ 0,355 . Q.i68t.
Lo 207 3219 : B 3219 v 09398 ©. 04181
208 .. 3273 3298 0,340 7. 0.183
- 209 - 3295 © 3295 0 04342 0,184
210 - 3309 T 3307 0363 04184
218 3317 - SR = § ¥ SRS - 04389 - 0,109
- - 3321 ot A32% 0 o 04388 . 041683
S 213 3378 w3376 0389 "0e187 . -
214 o 3394 S 3394 . 04372 - 0187
. 215 3395 3395 0,372 - 04187
28 . 3420 3420 00374 0 0,189
247 343% - 0 3431 0,373 . 00189 °
218 - 3448 ¢ c 3445 - 0,327 o 04289
219 3441 - 3441 . 0e378 0,190 -
- 220 - T 3447 . 3487 e 0,379 06390
3 B 3481 3488 0,368 0,191
'222 3473 S 3473 00 38L - 0s398
[ 223 . 3485 i 3469 C 04382 0 U019
224 - 03488 34688 - - 04302 ~. 06398
- 2285 3492 . C3A92 L 04385 0 04192
X280 3884 - 3548 0,387 0.1%0 -
227 3572 : 13872 0 04387 04190
o228 . kB1: I 3598 0,388 0,190
229 © o r3410 - 3810 . 0,380 . . 0.,190 -
2300 . . aseo L 3590 : 0,388 - .. 0,890
231 598 : 3590 . . 0,388 - 0,190
232 . 3803 3803 ¢ ¢ 0,389 0,190
-233 . 3613 ‘3813 06389 " 04190
234 . 3s08 3408 043089 0190 - - ‘
235 3590 - 3590 0 .. 04387 - 04190 . T
238 3584 .- 3504 S 04306 0,189 R
. 237 . 3541 o 384t T 04382 - 0189
230 /S8 - - 3I88S 04,385 041088
. 239 3563 oo 35083 T 0,385 0188 T
240 <3580 - - 3580 - 00,368 - . 0,188
EE- L } RS as?s o /75 0,383 v 0,180
242 - 3574 3574 . 0,305 . 0.188
243 3542 - 3582 . 0,383 0,188
244 533 . T 3833 0 L 04384 0.167
2435 as27 . .0 38270 7 0,383 0,182
244 oo 3536 < 3538 : 0,386 0.167
247 . 3528 . - 3526 . 0,384 . 04188
248 . - 3500 - 3500 0,383 - 0,184
- 249 3500 - 3500 0.363 . 041864
250 T 3454 S 3404 - 0,382 - 0,183

oooooobqoooopooooodéooooooogobooooaoQOOoooooogbbbo,
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HHUKY  FERM WOOROBTATIC CONFRESSION. SAHIMLE §3A

" NUMBER* CONFINING ~~ TOTAL AXIAL ~  AXIAL ~ RADIAL =~ . PORE MEAN EFFECTIVE POROSITY BULK VOLUME FPORE VOLUME TIME
CLol o PREBSURE (PSI)  BTREES (PSY)  STRAIN (X)) STRAIN (X) PRESSURE (PSI) BTRESS C(FSI) ~ (X) BTRAIN (%)  STRAIN (XD (MIN)
asy 3441 . 3441 0,381 - 0484 0 3441 30,339 . 0,750 2,234 80.%
Co252 . 3443 Sl 3443 0 0,382 0,884 0 3443 30,339 0,751 2,238 48,9
. 253 © 3444 : 3448 0,382 = 0,185 9 T 3446 30,330 0,752 24239 4942
‘ 254 3435 3438 0,301 - 04184 0 3435 30,339 0,750 24235 49,5
255 . 3445 3445 0,383 0,185 -2 3445 - 30,338 0,752 2,241 49,9
254 34323432 0.380. . 0,184 - ' 3432 30,341 0,748 2,229 70,2
257 3403 : 3403 . 0,380 0,163 0 3403 30:348 0,746 . 2,224 70,5
258 - 3394 - 3394 0,380  0.103 0 3394 - .30,342 0,745 2,222 70,9
o289 . 339y 33NN 0,380 0,183 0 3391 30,342 0,746 2,223 71.2
260 . 3378 © 3378 0,380 - 0,183 0 3376 30,341 0,246 2,225 71,5
2641 3393 3383 - 04379 0,183 o 3383 30,342 0,745 2,220 . 71,9
o 282 33F5 o BIIS . 04379 - 0,482 0 3375 . ' 30,343 . 0,744 2,218 72,2
243 3370 - . 3370 0,380 - - . 0,163 0 3370 304342 0,745 2,221 72,5
St 2840 3340 - 3340 0 0,378 - - 0.0% . 0 3340 - 30,344 0,741 2,210 72,5
' Q8% 33407 3340 0,380 0,182 . - 9 IO T0LIAT 0,743 - 2,218 73,2
264 . 3338 3338 . 0,379 . 0,182 0 33| 30,343 0,742 2,215 73.5
247 . 3337 3332 0.37 0,182 0. 3337 30,343 0,743 2,214 73,9
248 3339 3339 0,379 04181 0 3339 . 30,343 0,742 2,215 74,2
. 289 - 3ns ST 3318 T 04377 0 0.181 R 335 30,345 0,739 2,205 74,5
270 330 a3o 0,377 - 0.161 Ce " 3310 . 30,345 0,730 2,204 74.9
278 . 3279 3279 0,378 0,180 0o 3279, 30,347 0,735 . 2,196 75,2
a72 . 3253 3253 0,378 0,129 o 3253° . 30,348 0,733 2,189  75.5
223 3284 3254 0,376 0.179 0 3254 30,347 . 0,734 . 24194 75,9
274 320, - 3280 0,375 0,479 [ 3250 30,347 . 0,734 2,192 76,2
275 3282 3292 0,374 - 0,179 o 3252 30,347 0,734 2,192 76.5
276 .- 3280 3250 . 0376 0,479 0. . 3250 30,347 0,735 - 2,193 76,9
277 32\0 . 32WO 0.3 0,179 0 3250 0 30,348 0,733 . 2,189 . 77.2
279 3247 3247 D 0375 04179 0 ‘3247 © 30,348 0,732 2,188 77,5
279 3232 3232 . 0,374 04179 0 3232 30,349 0,731 24188 77,9
280 . 3226 C 3226 03N . Q4179 0 3224 30,348 0,732 - 2,388 78,2 |
28 3207 3207 - 0.373 - 0,478 o 3207 30,350 0,230 2.8t 78,5 |
282 3200 3200 . 0,373 . 0,478 S0 3200 30,350 0,729 2,160 78,9
283 . 3183 - - 3183 0.373 0,378 s 3183 30,349 04729 . 2,182 79,2
284 3197 3192 0,373 0.179 0. 3197 - 30,350 00729 2,480  79.5 |
205 3180 - . . 3180 - 0.373 072 0 3180 - — . 30,350 0.728 2,179  79.9
286 3179 - 3179 . 0,373 . 0,477 R 329 30,351 0,727 2,176 80.2
‘287 . 31800 0 . 3180 . - 0,373 00877 S - 3180 30,350 - 0,728 2,478 80,5
288 . 3142 3142 04378 0,424 0 3142 030,352 0,724 . 2,148 B0,?
209 3142 3142 10,372 04176 0 - 3142 C'30,352 . 04725 24470 - '83.2
290 3139 SU3139 . 0,372 0,178 0 3139 30,352 0,725 L 24170 B1.5
201 3146 3144 0,373 0,174 o 3146 . 30,358 0,726 2,472 81,9
. 292 3138 . 3135 0,372 0.7 0 3135 20,352 0,725 2,478 82,2
203° 3138 3l 0,372 . 0,174 0 ETE | I 30,352 0,724 2,168 82,5
294 3144 316 0.372 0,478 o 3114 304353 0,723 24164 82,8
295 314 B4 . 04372 0,474 - o 3114 30,352 - 0,723 2,364  83,2°
296 315 M5 0,37 0,175 0 Tt 30,353 0,722 2,144 B3.5
297 3108+ 3108 © 03200 0 00175 0 3108 30,334 0,721 2,159 83,9
208 3047 . 3087 0,349 0,174 0 3047 30,356 0,217 . 2,45 84,2
299 3074 3074 0,349 0.174 0 3074 30,356 0,717 2,149 84,5
1300 3078 . 30O7A . 0,349 00474 0

3079 C.304356 0747 2,147 BA9

' B L R : e
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'j BMORT TERH uvn«usrartc CDHPREBB!ON. saane o:a 1 e

NUHBER CONFINING ~  TOTAL AXIAL aXlAL'- - _RADIAL . . PORE HEAN EFFECTIUk PDROBIIY BULK VOLUME  PORE VBLUHE TIHE

PRESSURE (PBY)  STRESS (PSI) STRAIN (¥) . STRAIN (X) FPRESSURE (PSI) GTRESS (PSI) (X} BTRAIN (X)  BTRAIN (%) Ky
301 303 S 30830 04388 0J174- 0 3053 30,357 - 0,715 . 2,143 85,2
302 . 3048 . - 3046 0,368 0,473 0 3044 30,350 0,214 2,140 8%5
303 3032 . 3032 . 0,368 0,173 o S 3032 30,357 0,715 2,443 ‘85,8
304 - 3023 3023 04367 0,173 0 3023 30,359 0,712 24135 86,2
305 3012 3012 0,346 0,172 o 3012 . 30,359 0,718 . 2,132 - 84,5
306 - 3009 ~ 3009 04384 0,172 o 3009 30,359 0,711 . 2,131 B6.8
307 . 2981 29BY 0,384 0,173 0 2981 . 30,384 . 0,708 2,125 87,2
308, 2975. - 297§ 0,386 0,471 0 2978 . 30,380 104708 C 2,425 . 87.5 .
309 2975 2975 0,386 - 0.17% o 2975 30,380 . 0,709 - 2,128 87,8
..310 . 2973 2973 . 04386 0,471 0 2973 30,381 0.708 2,124 88,2
31 2958 - 29%8 0,385 0,470 o 2938 30,362 0.704 24119 88,5
32 2950 2950 0,364 0,170 o 2950 . 30,343 0,704 - 2,414 - 80.8,
33 2911 2911 0,382 . 0,349 0 2913 30,385 0,700 2,101 89.2
314 2905 .| - 2908 0,343 0,149 0 2905 30,364 0,701 3,306 89,5
31§ 2908 3900 0,383 . 0,168 0 2901 . 30,383 . 0,700 . 2,103 89.8
36 2693 . 2893 . 0,362 0,148 ° - 2893 30,388 . 0,499 T 2,099 90,2
37 . 2882 . 2882 . 0,382 0,188 0 2882 30,348 | 0,690 2,098 90,5
318 2888 - 2888 0,381 . 0,167 0 2848 30,387 0,496 - 2,098 90,8
39 2088 . ‘2885 04360 . 04147 .0 2855 30,388 0.494 2,088 91,2
320 2882 2852 0,341 - 0,182 ' 0 2852 30,348 . 0,494 2,088 - 91,5
a21 . 2048 - 2848 0,340 - 0,168 0 2040 30,360 . 0,493 . 2,085 91,8
C'asa - 2@35 . 283% 04380 0,144 0 20835 30,347 - 0,493 2,084 92,2
323 - 2808 2808 . 0,380 - 0,185 o . 2808 30,369 ° 0.89F 2,079 92,5
324 2808 T 20808 . 0,380 0,183 0 2008 30,370 0,490 . 2,074  92,8.
328 2805 . . 2805 - 0,359 0149 0 2805 30,371 0,689 = 2,074  93.2
3267 2798 2799 0,359 0,145 0 2798 30,371 0,489 2,072 93,5
327 - 27273 . 2773 0,357 - 0,164 0 2773 - 30,373 10,405 2,063  93.8
328 127248 . 27648 0,357 . 0,164 o 2740 30,373 0.485 2,043 94,2
329 2733 2733 0,355 0,143 o 2733 130,375 0.401 2,053 94,5
330 2733 ., 2733 0,35 0,143 0 2733 30,375 0,682 2,053  94.8
331 2231 27231 0.354 - 0,143 o 2731 30,374 0,682 . . 2,055 . 95.2
332 2726 . . 2724 . 0,355 . 0,163 0 2726 30,374 0,680 2,049 9%.5
- 333 S 22000 0 2700 . 0,354 0,182 0 " 2700 30,377 0,677 2,040 _ 9%5.8.
3340 2685 . 2685 - 0,354 . 0,162 o 2685 30,377 - 0,477 . 2,040 9842 .
. 335 2679 2679 0.353 . 0,161 0 2879 30,378 0,475 2,036 98,5
336 . 2677 2677 0,354 0,141 o 2677 30,378 0,874 2,037 968
332 2647 2682 04353 . 04140 0. 2687 30,379 0.474 . 2,033 97,2
33s . 24838 S 2638 0,353 0,159 0 2430 130,380 0.472 2,027 97.5
339 2637 2637 - 0,354 0,140 .0 2437 30,379 - - 0,673 12,030  97.8
340 2422 2622 0,351 0,159 o 2422 - 30,381 0,449 2,019 98,2
- 341 2613 2813 0,350 0,158 0 * 2613 30,303 0,847 2,014 90,5
342 2401 2408, 0,350 0,150 o " 2408 30,383 0,886 2,010  98.8
343 . 2542 2542 0,348 0.154 o 2642 30,386 0,840 L 14994 99,2
344 2530 2530 0.348 0,156 0 2530 30,304 0,440 T 14996 99,5
35 2525 . 2525 0,347 04156 0 2525 . 30,368 0,450 1,988 99,8
344 2521 - 2521 0,348 .. 0,154 0 2521 30,307 0,859 1,991 - 100,2
. 347 2507 - 2507 . 0,344 0,155 o 2507 20,389 0,654 $.903  100,5
348 - 2490 2490 ) 0,344 0.154 0 2490 30,389 0.655 1,980 100,08
349 2484 2484 0,345 . 0,154 0 . 2484 30,390 0,453 1,975  $01,2

350 - 2471 L 2an RO 04345 0.1%54 2471 ' 30, 390 T -t 0.652 1.973° 101,95




© GHORT TERH HYDROSTATIC CONPRESSION, SANPLE §3(A |

© NUMBER  CONFINING TOTAL AXIAL . AXIAL  RADIAL ~  PORE MEAN EFFECTIVE POROSITY BULK VOLUNE PORE VOLUNE. TINE
: _ PRESSURE (FSY) STRESS (PSI) -~ STRAIN (X) SYRATN (%) PRESSURE (PS1)  STRESS (PBI) (%) . . GTRAIN (X) STRATN (Z) (MTH)

2447 C 304391 0,651 < 14949 10%1.8
2439 304392 T 0849 T 1,985 102,2
2434 30,393 0,647 - 1,999 102,5
. 2436 0 304392 . 04649 - 1,963 102,68
124120 . 30,394 - 0,445 1,934 103,2
2406 - 30,394 . 0,445 - 1,933 103.5
2408 . 30,395 - 0,844 1.949 103,8
2408 304390 . 0,844 1,949 104,2
S 2377 0 30,394 0,641 T 14943 104,5
- 2349 304397 04848 " 1,942 104,B
2359 . 30,398 0,839 © 14937 10%,2
2381 30,399 - 0,838 1,932 305.5
2337 . 30,399 0,834 1,929 = 105.8
2317 - 30,401 0,834 - 1,922 104,2
| 2298 30,400 0:834 - 1,923 104,5
2196 - 30,398 0,438 - 1,932 104.8
2159 - 30,397 0,83% . $.934 . 107,2
23144 30,399 0,632 1,927  107.5
2120 30,399 0,432 1,922  107.8 .
. 2102 30,399 0.630 1.924  100,2
.2098 30,399 0,430 14922 108.5
2103 ' 30,399 °  0.83% 1,923 108.8
‘2107 30,399 04430 . 34923 109.2
2083 30,402 0.424 L 3e918. 109,5
. 2083 -~ 30,403 0,624 . 1,908 '109.8
2037 , 30,405 0828 1894 110,2
2034 . 30,405 04828 14897 110.5
2020 30,408 . 0.418 : 1,088 . 110.8
2013 30,408 - 0,618 1.890 111,2
2000 - 30,408 . . 0,615 - 1,801 - 111.5
1922 T 304418 0,809 . 1.844 113.8
1938 30,414 0,409 1,884 114.2
1932 30,414 0.805 1,851 114,58
1943 - 30414 0,403 . 14851 114.8
1940 30,418 0,403 1,844 - §15,2
1922 - . 30,414 0,402 - - 1,842  115.5
1900 30,410 0,598 1,832 115.8
1902 . 30,418 . 0.%98 3,829 . 11642
1898 ©  30.4319 0,597 T 14828 114,85
1904 30,419 0,597 1,825 134.8
1604 30,424 © 08594 ¢ 1,818  1172,2
© 1893 30,421 . 04594 1:617  117.5
1877 30,422 0,591 1.810 117.8 :
. 1863 30,424 0,589 1,804 118,2
- 1883 30,424 = o0.%88 $.801 116,5
1840 30,425 0,588 . - 1.,799 118,68
1858 30,424 0,584 1,793 119.2
1810 30,426 0.564. - 1.790  119.,5
1625 . 30,427 0,583 - 1,787  119.8
1829 30,420 0,882 . 14783 120,2

IS 2487 0 L 2467 04344 . 0,154
LAS2 . 2439 2439 0 L 0,344 0 0,153,
sy ‘2434 . 2434 0,343 04452
354 2434 0 0 0 2438 . 04344 - 0.352 -
355 L2412 o 24120 0,342 1 0,182
356 . 2408 2408 0,342 - . 0,152
S -7 4 2408 . 2408 0,342 . 0,358
3880 - 2908 - v 2408 0,342 . 0.458
359 2377 23270 0 04341 0,150
380 2389 2389 .. 0,341 0,150
361 . 2359 . .2389 0 . . 0.340 0,150
382 2381 o 23810 - 04339 0.149 |
33 2337 L2337 - 0 Q4338 0,149
354 27 2317 0 0,338 0.146
388 o 2294 S 2296 0 0,330 - 0,148
. 344 2196 . L2196 . 0,337 0,149
347 S21%8 . o 2158 104337 00149
348 - 2144 2144 © 04338 0.148
349 0 2120 2120 . 04337 . 0.447 '
~ 370 2102 S 2102 0335 . 0,147 '
3 2098 . 2098 L 04335 0,148 -
372 2103 - 0 2103 - . 0,335 . 0,147
373 2102 - 2107 04335 0,147 -
374 - 2083 20030 . 0334 0,348 .
3780 2088 o 2085 04332 04146
376 20372 . 2037 7 Q.332 0,144
377 2034 L2034 S 04332 04144
ze - .2020 2020 0 0,330 0,344
379 S2013 2013 04331 - 0.144
30 - 2000 : 2000 - 0,330 0,143
asy S1927 019220 0 04328 0 0,140
o382 1938 1938 - 0,329 0,340
. 383 1931 0 4931 04328 04137
3B 1943 . 1943 0,328 0.139
w5 1940 . 1940 C04326 - 0,139
384 1922 S 8922 0 0,325 . 0,138
387 1900 © 1900 0,325 . 0,137
3|8 1902 - . 1902 . 0,328 . Q4132
3|9 - 1898 0 1898 . 04324 0 04134 -
390 11904 . 19047 L 04324 0,338
C39% . a8eq . - 1884 10:322 1 04134
392 . 1893 . {893 04322 0,136
P 393 1872 - 4877 04322 . 0,135
P 394 0 1843 . 1863 04320 . 0.134
S 398 1843 1863 0,320 0.134
b 394 - 1860 T 1860 T 04319 . 0,134
oo 392 - em 1851 . 0,319 . 0,133
98 1818 1818 0,319 - 0,132 I
399 82 1825 0,310 S 00332 ¢
. 400 1829 - 1829, - 0,318 0,432

000000000000 00000000000000N0ODO0000000000000000000




T BHORT TERH "YDROSTATIC COHPREBB!DNo SﬁHPLE §3ﬁ

TOIAL AXIﬁLAﬁ'

AX!ﬁL ;

Raniau

HEAN EFFECYIVE POROBITY "BULK VOLUHh PORE UOLUHE TIHE ;

(HIN)

. 405

128,2

\ NUHBER cousxnxua TAL, _ TA . PORE
- pasesuae (FBI) STRESS (PEI): STRAIN ¢(Z) STRAIN (x:r.rksssuns {PS1) BTREBB (PS:) (z» BTRﬁlﬂ {40 BTRA!N (%)
\401‘ '~1ate fjete’ - T 04317 L 00332 Y I _ :.xa:a ,/‘i ,305423 A‘o,sal 14781 120,58
402 1803 1803 . . 0,17 . 0,138 .. 0 - 1803 - 30,430 0.579 1.774° 120.0.
403 T 1799 - L1799 0.317 0,131 e R ¥4 4 AR 30,4390 . 0,578 1.771
404 1467 1887 : 0,307 0,128 o 1647 30,440 - 0,560 - 1.72¢ 121,95
. 1548 - ©1580 0,302 -0.323 o .. 1549 30,447 0.546 - 1,484  121,0
.. 404 1538 - 1634 00299 04328 Q | 1534 D 30,451 . 0.841 1,440  122,2
’
)
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" BHORT TERM HYDROSTﬁTtC‘COHPRESSION; SAMFLE #3p e

CONFINING.

TOTAL AXTAL

CAXIAL

 RADTAL

PORE

_ MEAN EFFECTIVE POROSITY BULK VOLUNE

PORE VOLUME TIME

17240

0.297

- 30,474

1.566_

NUHBER :
7 PRESSURE. (FST) . BTRESS (FSI) - STRAIN. (X)  STRAIN (X) FRESSURE (PSI)  BTRESS (PSI) - . (X)  STRAIN (%) .. BTRAIN (X) - (NIN)
e e 0 . 0,000 - 0,000 0 o 30,800 - 0,000 0.000
2 58 S8 70,015 . 0,005 0 &8 30,784 0,024 0.074 0.1
'3 114 114 0,030 6,010 o 114 30,767 0,051 04158 0.3
a 17 117 0,029 0.011 0 117 30,767 0.050 04156 0.4
5 202 ‘202 0,047 . 0,017 ‘0 202 30,748 0,080 0.249 0.5
& 255 255 0,057 - 0,022 0 255 30,735 0.101 ° 0,311 0.7
7 A a 0,070 0,028 o o328 - 30.721 0,122 " 0,379 0.6
.a 342 342 0.075 0,028 o . 342 30,715 .0,132 0.407 0.9 -
9 At A1 0,086 0,033 0 a1y 30.702 04152 0,449 1.1
10 441 441 S 04095 0.034 Y 481 30,692 0.148 0,517 1.2
11 507 507 04102 0.039 o 507 30,604 0.180 0,554 1.3
1 12 554 554 0.110 0,042 0 554 30,875 .. 0,194 0.599 1.5
L 13 431 831 0.122 0.044 ° 43g 30,443 04214 0.657" 1.6 .
X 14. 447 847 04125 0,048 o 647 30.459 0.220 0,677 1.7
P18 702 702 0:134 0,051 .0 702 30,449 0.237 04727 1.9
|18 774 774 0.144 0,055 0 774 30,437 0.254 . 0,785 2.0
17 804 805 0.152 0.05? N3 806 30,431 0,265 0.813 2,1
S 18 847 847 0,142 0.041" ‘o 847 30,419 0,203 0.848 2.3
! 19 927 927 0,171 10,043 0 927 30,410 0,297 0,912 2.4
20 944 944 0,175 0.045 0 944 30,406 0,304 . 0.932 2,5
21 1041 1041 0.189 0,049 0 1041 30.593 0.325 0.99?7 2.7
22 - 1080 1080 0.194 0.07% o 1080 30.584 0.334 $.,028 2.8
23 . 1082 . 1082 04194 0,072 o 1002 . 30.%84 . 0,339 1,037 ° 2.9
24 1133 1133 0,204 0,074 o 1133 30,574 0,353 1,079 3.1
- 25 1233 1233 0.214 1 0.078 o 1233 30,543 0,373 1.138 - 3,2
26 1284 12686 0.223 0.0081 o 1284 130,555 0.385 1,475 3.3
27 1350 4350 0,232 0.084 0 1350 30,547 0.400 1,220 3.5
28 1381 1361 0,235 0,085 0 1341 30,543 0,405 1,234 3.4
29 . 1404. . 1404 04241 0,087 0 1404 20,534 0.414 1.268 3.7
301447 1447 0.247 0,089 - o 1447 30,530 . 0,426 1,299 3.9
ar 1520 1520 0.256 0,092 0 1520 30,521 ‘0,441 1.343 4.0
32 1580 1580 0.243 0,095 o 1580 30,513 0.454 1,380 4.1
33 1404 1404 0.247 0.097 o 1404 130,509 0,440 1.408 4.3
3 1649 1649 0,275 0.099 0 1649 30,501 0,473 1,439 4.4
as 1697 1697 . 0,280 o.i01 o0 - 1497 30,494 0.481 1.4484 4.5
36 1715 17215 04283 . 0,102 0 1715 30,492 - 0.487 1.481 4.7
37 1725 1728 - 0.285 04103 0 1725 30,489 0,491 1,495 . A.8
38 1704 1704 0.284 - 0,103 0 1704 30449t 0,489 1,488 A9
39 1734 1734 0,289 - 0,104 0 1734 30,485 0.498 1514 5.1
40 1733 1733 0,289 0.104 e 1733 30,465 0.498 1.514 5.2
At 1744 1744 0.291 0.105 o 1744 30,463 0.501 1.526 5.3
A2 1739 1739 04292 0.10% o 1739 30.481 0.503 1,533 5.5
43 1727 1727 0,291 . 0,105 o 1727 30,483 0,508 1.527 5.4
44 1728 1728 0,292 0,106 0 1720 30,481 0,504 1,534 5,7
45 1760 1750 0.295 0.108 .0 1740 30,477 0.510 1,553 5,9
46 1749 1769 0.2948 0.108 o 1749 30,474 0,512 1.550 6.0
47 1727 1727 0.294 0.107 0 1727 30,478 0.500 1,548 b8
48 1724 1724 0.293 0.107 0 1724 © 30,478 0.508 1,548 4.3
A9 1751 - 1754 0.295 0,108 0 1751 30,474 0.511 1.556 544
50 1740 0,109 0 1740 0.514

- 15




SHURE VERN HTURDS TATIC CONPRESSION, SankLE ¢35

© NUNBER

TOTAL AXTAL

| AXIAL

RADIAL

" PORE

HEAN EFFECTIVEA FPOROSITY BULK VOLUME - PORE VOLUME TIME.

CONFINING:
- PRESSURE (FSI)  STRESS (FSI) . STRAIN (%)  STRAIN (X) PRESSURE (F81) - S8TRESS (FSI) KXY - STRAIN (X). STRAIN (%)  (MIMN)
61 17681 B /- ) S 0,299 0.110 0 -378% 304471 0,519 1,961 847,
52 . 1798 1768 0.2968 . 0.109 0 1758 30473 - 04588 - 1,522 8.8
I - A 3784 . 3764 0.298 0,109 0 1754 . 30,472 0.517 . - 14978
-7 ) 1754 T 17%4 . - 00299 04410 0 1754 " 30,471 6,518 1.579
85 1741 . - 1761 704299 o.110 e -178% 30,470 10,520 1,584 - 7.2
L T. 98 1748 1744 ) 100298 ’ 0.110 .- 0 17‘6 30,478 T 0519 1.582 7.3
857 " 3767 17247 L 0299 T3 {+ 2 1747 30.,44% 0,521 1,590 r 1]
-1: B 1775 1778 . . 0.300 : (YR 3% D ) 1775 30.4468 0,523 14898 0 7.4
89 1743 1763 0.300 0.111 0 © 1743 30,446 0.522 1.593 Y Y
SN B L1770 17720 - 0,301 0,112 L . §220° J0.447 0,525 1,401 r2% 4
&Y 3789 4759 0,299 0482 0 PR ¥ 1 A ‘30,4468 0,522 1,593 8.0
&2 1 4788 ¢ 1745 - 04308 O 112 . 1745 30,447 T 0,525 1,604 841
43 1774 17274 - 0,303 0e383 o 1776 . 30,444 0.529 34813 8.3
- A4 17272 1772 ’ 0.30% 0,113 -0 172722 . 30,445 0527 £.408 . B.4
68 1743 B ¥ /- X 0.,30% - 0,413 0 1743 - 30,444 . 0.524 1.405 B : 1Y
&4 1769 - 4749 . . 0,303 - Odti4 0 3749 30,443 - 0,530 ‘$4837 8,7
Y4 1808’ R 1: 1)) 0,304 S 0115 0 1008 30459 0,537 1.437 8.8
48 o 4812 18312 - 0,304 06318 B 2 1812 30,459 0,537 14837 8.9
49 18027 = 1807 0,308 - 0,818 o 1807 30,459 - 0.3537 1.4637 2.1
20 1807 1807 . 043068 0,115 [ I 1807 - 30,459 0,532 1.4638 2.2
s 1802 - 1802 10,307 01386 - ] 1802 30,456 0,539 1,644 9.3
Y .4 1815 1815 0.307 0.4168 - 0 1615 30,458 0,539 1,445 9.8
73 1834 1834 0.309 0117 B ] 1634 J0.455 0,543 1,454 L X7
74 . 1848 1640 0.310 0.118 0 1848 30,454 - 0.344 1.445 9.7
75 1843 . 1643 - 0.309 06,1168 - 0 1843 . 30,454 0.545 1,842 9.9
Y- 1849 - 1049 . 0,309 0,119 0 1849 - 30,453 0,547 14884 10:,0
7 16854 1854 - . 0.31Y 0,119 0o 1854 - - 30,451 0.550 1,476 10.1
S 1058 . - 16851 SRR TY- S B ) 04419 ) 1851 30,451 0.5%0 1.477 10,3
79 1843 . ‘1843 < 0e309 - 0,119 RO 16843 30,452 0.547 1.470 10.4
S 80 1850 1850 0.31% 0120 0 . - 18%0 - 30,451 0,550 1,678 10,5
at 1849 1849 0:311 0.120 - 0 1049 © 30,480 0.5512 1.482 10.7
a2 1834 1854 0.313 . 0,120 o 1854 30.448 .0.5%54 1.689 10.8
a3 1914 1914 0.315 0,123 0 1914 - 30,444 0.54% 1,709 10,9
-84 1241 1914 0,315 0,123 0 © 1911 J0.444 -0.581 1.710 1t.1
as © 1848 1848 0,313 0121 -0 - 1840 30,447 0,554 1.8697 1142
T84 1907 1907 - . 0,317 04324 o 1907 30,442 0:544 1,719 11.3
-~ .87 1904 1904 0387 0.123 a 1904 - 30.442 . 0544 1.71%9 11.8
- a8 1830 1830 0.312 0,121 0 1830 - 30,447 0,554 1,493 116
a9 1923 1923 0.3168 0124 o 1923 " 30,441 0,944 1.725 1347
90 . 1914 1914 0,317 D124 0 1984 - 30,441 0,549 1.723 11.9
- 91 1913 1913 - 04318 0,124 . o 1913 30.441 0.%544 1.227 12.0
92 1910 . 3910 : 0.318 0,325 0 1910 30,440 o 0.547 1.730 12.1
?3 1909 19209 - 0,319 0,125 L 1909 30,439 0,546 1.732 12.3
.94 1899 1899 0.318 . “0.125 ) - 1099 ) 30.‘39 0.540 1.732 . 12.4
93 1922 1922 . 0320 0,328 - 0 . 3922 T 30,437 0:,57% 1.742 12.5
94 1894 1694 . 0,317 0.125 0 1894 30,440 0,942 1.730 12.7
7. 1904 1904 0.317 0.125 (L 1904 30.43% 0.848 1,733 12.8
98 1942 1942 0.321 i 0,127 0 1942 30,434 0.574 1754 12.9
99 1945 1945 0.322 06127 0 1945 30,434 0,577 1.759 131
100 0 30,434 13.2

1938

1938

01321

- 0.428

N

1938

0.524

1,756

849
7.1




. GHORT TERM NHYDROSTATIC COMFREGBION, SANPLE #3B

POROSITY FULK VOLUME PORE VOLUME TIME

NUMFER =~ CONFINING. ~  TOTAL AXIAL - - AXIAL  RADIAL . PORE- - . HEAM EFFECTIVE POR
. " PRESSURE (PSI) BTRESS (PSI) STRAIN (¥) STRAIN (%) PKESSURE (PSI) STRESS (PST) (%) - STRAIN (X)  STRAIN €X) (HIN)
1061983 1963 _0.323 0.128 ‘o 1943 30,432 0,580 - 1,747  13.3
t02 1958 1958 0.324 . 0.128 o 1958 30,431 0.580 1,770 13,5
103 - 1956 . 1956 . 0,323 - 0,129 0 1956 30,431 0,580 1.770  13.6
104 1988 1988 - 0,326 0,130 o 198 30,4290 - 0,585 . 1,784 - 13,7
105 . 1980 - 1980 . 0,328 0,130 0 1980 30,428 0,588 © 14704 13.9
106 1958 1956 0.324 0,129 0 . 1958 - 30,430 0.982 1,776  14.0
107 1989 - . 1989 - 0,325 0u30 0 1949 30.428 04585 10785 14.1
108, . 1984 19684 0,325 . 0,130 o 1984 30,429 0.58% . 1.784  14.3
1097 T 1w 1987 0,327 0wl 0 1987 30.426 0.588 1,794 4.4
110 1993 1993 . 0,328 0,131 0 1993 30.425 01598 . 1.801  14.5
111 1997 1997 0,328 0,131 0 1997 30,425 0.591 1,802  {4.7
112 1987 1987 0.324 0,131 0 1987 = 30,427 0.588 1.793 . 14.8
13 1990 - - 1990 - -.0,328° 0.132 o 1990 30,424 0.591 1.804 14,9
114 2004 2004 0,329 . 0,133 0 2014 - 30,422 0.595 ° 1,814 15.1
15 1992 © 1992 0,327 0.132. o 1992 30,425 0,590 1.799  15.2
116 1995 . 19985 0,328 - 0,132 ) 1995 30,424 0.592 1.807  15.3
117 2020 . 2020 0,329 0.433 o 120200 . 30,422 0.598 - 1,815 15,5
118 2029 2029 . 0,330 0,134 o 2029 30,421 0,598 1,822 15.6
119 2052 2052 - 0,33 0.135 0 2052 30,419 0.400  1.830 . 15,7
120 - 2029 2029 0,331 C 04134 o~ 2029 30,420 0,599  1.826  15.9
120 . 1976 1974 0,327 0,433 o 1976 30,423 0.593 1.809 18,0
122 1991 1991 - 0.329 0,433 - o 1998 30,422 0.595 . 1,815 1841
123 2029 2029 . 0,332 - 0.135 o 2029 30.418 0,401 . 1.834 16,3
124 2028 2020 0.331 . 0.13% o 2028 30.419 0,600 1,828 14,4
125 2042 . 2042 . 0,332 . 0.146 " 2042 30,417 0,404 1,841 14.5
126 . 2041 2041 0.332 0,136 0 2041 . 30,414 0.604  1.842 1.7
127 2054 2054 0,333 0,138 o 2054 30,416 0.605 . 1.843  14.8
128 2043 . 2043 0,332 0.136 0 2043 30,417 0,603 1.838 16,9 |
120 2060 2060 . 0.334 0.137 e 2060 30.414 0,608 . - 1.883  17.1
130 2055 - 2055 0,334 0,137 o 2055 30.414 0.407 1.851 17,2
138 2057 2057 0.334 0,137 0 2057 30,414 0.408 1,054 17.3
132 2088 2088 . 0.336 ' 0.138 o 2088 . 30,412 . 0.412 ©1.885  §2.5
1 133 2094 2094 . 0,336  0.138 "o 2094 30.411 0,613  1.868  17.4
; 134 2083 2083 0,335 0,139 "o 2083 . - . 30,411 0.412 1,868 17,7
: 135 2103 - 2103 . 0.33 0,139 o 2103 30,409  0.614 1.678 . 17.9
; 134 2104 - - 2104 . 0,338 0.439 o 2104 30,409 0.617 1.880 18,0
i 137 2073 S 20730 0.338 04139 0 2073 30,410 0,413 1.670  18.1
b 138 2029 . 2079- - 0,339 - 0,139 0 2079 30,408 0,616 1.880  18.3
g 139 2083 2085 0,337 0.140 0 2085 30,409 0.816 - 1.879  1B.4 .
! 140 2100 . . 2100 04338 0.140 o © 2100 30,408 0.418 1.882  18.5
é 141 2105 . 2105 0.3318 0.140 0 2105 30,408 0.418 1.882 8.7
142 2011 21 04339 0,140 o 2111 30,406 = 0,620 1.090  18.8
143 2142 . 212 0,340 0,140 o 2112 30,407 0,620 - 1.889 18,9
144 . 2130 2430 0.340 . - 0.141 o 21306 . 30,405 0.422 1.896  19.1.
145 2138 - 2138 04341 0.141 0 2138 30,405 0,423 1,899 19,2
146 2121 2120 0,340 . 04148 o 2121 30,405 0.422 1.695  19.3
147 2130 2430 0.340 . 0.1l "0 2130 30,405 0,622  1.896  19.5
148 2130 . 3430 0.341. 0,142 0 2130 . 30.404 0,624 1,902 19,4
149 2141 2041 - 0.342 0,142 0 2141 30,403 0,426 1,908 19.7
0

180 2145 2145 0,342 0.143 2145 30,402 0,627 1,212 19.9
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. BHORT TERM HYDROSTATIC COMFRESSION. SAMPLE $3B '
- NUMBER CONFINENG TOTAL #XIAL .~ AXYAL. RADIAL - . PORE HEAN EFFECTIVE POROSITY = BULK VOLUME  FORE VOLUME = TIME
- - FRESSURE (FSY)  SBTRESS (FSI) "STRAIN (X)- STRAIN (X) FRESSURE (P8Y) 8BTRESS (FSI) . . (X) ~ STRAIN (2) STRAIN (%) . (HIN)
‘ 150 .. 2109 - 2109 . 0,339 . 0,142 0 2109 30,405 . 0,423 - 1.899 20,0
| 182 2115 SRR 21185 .- 0+:340 T 0s142 ] 2113 : 30,404 0,424 1,902 20.1
v 153 - 2144 2144 0,342 0.143 0 - 2144 - /30,402 0,628 ' 1.913 . 20,3
£ 154 L 2144000 2486 0,343 o 00143 ) 2146 30,400 . 0,429 : 1.918 20,4
i 155 . 2134 e 2138 0,342 0,143 0 21348 - 30,402 0,428 : .. 34913 20,3
E 156 2149 . 2149 0,342 0.f44. 0 2149 30,401 0.429 : 1,917 20.7
157 C 2142 ) L. 2142 00341 T 04143 0 2142 30,401 . 0,428 1.915 - 20.8
158 . 2148 - 2144 0,342 0,144 e 2144 30,401 0,829 14918 20.9
159 . - 215% - 2180 04342 0144 0 L2151 - 30.400 0,430 L 1,920 21,1
140. 2153 - 2183 0.344 0,144 0 2153 } 30,399 0,432 1925 21.2
141 : 2187 s 2187 0.344 0,145 R 2187 . 30,398 0,434, 1,931 21.3
142 2200 2200 - . 0.:346 c o 0348 0 2200 30.394 0.837 . 1,941 21,9
143 2198 Lo 2198 . 0,347 . 04148 B 2198 . 30,395 © . 0,439 : 1.945 2146
164 .~ 2220 : 2220 0.348° 0.147 B 2220 ©30.3%74 0.44% 1,953 2147
165 2222 - . 2222 © 04348 04347 0 2222 30,393 0,443 14956 21.9
144 - - 2231 s 2231 . T 06349 0.147 0. 2231 o 30,392 0.443 . 1.959. 22,0
147 22143 L2213 0 04347 - 0,147 0 2213 30,394 0,841 1.952 22,8
‘148 2225 2225 0,340 ' 01427 o T222% : 304392 - 0+ 843 1.950 22,3
R -1 2185 2189 . 0.344 0,147 0 2183 i - 30,394 - 04837 - 1.941 22.4
| 1720 2193 - 2193 - 0.347 - 0.347 o 2193 30,394 " 0840 1.949 22,5
i a7 Co2193 2193 L 00347 0.147 0. . - 2193 30,394 0,640 1,950 22,7
f 172 L a6 o 2210 T 0,348 -0.147 0 - 2210 30.392 . 0.443 1,956 22,6
- $73 o 2218 : .o 218 - 0,349 0348 (] 2218 . 30,392 . 0,444 1.942 22,9
i 174 . 2208 Lol 2208 - 0.347 0.140 0 22008 30,392 0.443 : " 1.957 23.1
: 175 2219 2219 V0 00349 0,148 . [+] 2249 * 30.391° 0,844 1.944 23,2
: 174 22168 U 2218 : © 04349 0.148 ] 2218 - 30,39% - 0.44% - 14963 23,3
; 177 - 2204 - . 2204 C 0,348 0,140 0 22046 - 30,393 0,442 - 1.9548 23.5
; 176 2218 2218 S 04349 0.140 0 2218 30,390 - 0.444 . §,948 23.4
¢ 179 . 2215 S 2218 0.347 0.14% - [+ B 2215 S . 30,390 0.444 . 1.9468 23,7
ﬁ . 480 . 22720 o 2270 0.352 . 0.149 S0 2270 - 3043688 0:451 1.979  23.9
: 181 - 2249 R 2249 0,352 04150 o 2246% - 304387 0,652 - 3,984 24,0
: . 182 2272y 2274 0,352 04150 0 L2271 ‘ 30,387 0,452 1.963 24,1
Co 183 2274 S 2274 ) 0,350 0,150 - 0 - 2274 30,360 0.450 C o Ke%79 24,3
L 184 2273 ) 2273 0,352 . 0,151 (/] 2273 30,387 0,493 T 1.9B4 - 24.4
185 - 2281 - 2261 -~ 0,352 0.151 (] 2281 30,384 0,453 1.988 24.5
184 ] 2282 .. 2282 0 . 0.353 - 04158 .0 2282 i 30,364 - 0.856 - + 1,997 24.7
187 2281 n 2208 0,352 041918 o 2281 : - 30,386 . 0.654 . 1.989 24.8
; 188 2297 - s L2297 - 0.353 S - 00382 0 ‘2297 - - 30.384 00457 _ 1.998. 24.9
i . 189 . 2295 . 2295_ B 0.35_4-' B 0152 0 2295 ) 30,383 0,458 2,002 25.1
' 190 L. 2245 - L2285 ¢ 0.353 06151 0o 224% 30,383 0.4%4 1.992 25.2
' 191 L 2227 S 2277 . 0.353 : 0.158 0 2277 . 30,2085 0.4%4 1.996 25.3
192 . 2278 : ... 2278 S 0,353 ' 0,151 0 278 30,384 0,454 1.997 25.5
193 ' 2243 o 22483 0,351 0,158 .0 2243 30,386 0,453 1.7608 23.4
194 2282 - 2282 T 0.354 04152 0 2292 30.363 . 0,858 ‘ 2,003 2%9.7
195 2293 : 2293 . 0,353 0.152 0 2293 30,384 . 0,457 1.999 25,9
196 2303 L 2303 . - 04354 ] 0.153 0 - 2303 30,361 0.661 . 2,011 28,0
197 . 2298 - : 2298 04353 0.153 0 2298 o 30,3683 0,458 2,003 2441
196 _ 2325 - 2325 04357 0.153 o0 2325 30,3680 0,464 2,018 24,3
199 - 2329 2329 0,357 0.154 0. 2329 30,380 0,484 2,020 28,4
0

200 2323 © . 2333 - 0,355 0.1%4

2323, 30.380 . 0.643 2.0;61 28,5



~ 'SBHORT TERM HYDROSTATIC COMPRESSION., SAMFLE #3B

NUMBER =~ CONFEINING ~  YOVAL AXIAL ~  AXIAL =~ RADIAL . ~ PORE - MEAN EFFECTIVE . POROSITY BULK VOLUME FORE VOLUME TIME
' FRESSURE (FST) . STRESS (FSI)  STRAIN (X) STRAIN (X) FRESSURE (PSI)  BTRESS (FEI) (X) . ~ BTRAIN (X)  STRAIN (%) (MIN)
2080 2322 . 2422 . 0,356 04154 .0 " 2322 . 30,300 0,843 2,016 26,7
202 2325 2325 - 0,356 04154 0 © 2325 . 30.380 0,644 2,019 24,0
203 2328 2328 0,357 0,154 o ‘2328 30,379 0,445 2,024 26,9
204 2330 - - . 2330 04357 0.154 0 2330 . 30,380 0884 - 2,020 27,1
208 0 2334 - 2334 S 0.358 0,154 o 2334 304378 0,867 . 2,029 . 27.2
© 206 . 2391 2391 C 04381 . 04156 o - 2391 30,375 0.473 2,044 27,3
207 237 2317 S 0.3%6 T 0,154 0 2317 30,379 © 0.864 2,021 27,5
208 2329 . 2329 04357 0,155 o 2329 . 30,378 0,647 2,029 27,7
209 " 2398 2398 - ;04382 0.157 o 2398 . 30,373 0,474~ 12,053 20,1
210 2407 2407 " 0.342 0.158 0 2407 © 30,372 . 04477 2,059 - 28.4
211 2404 2404 0,382 0,158 -0 © 2404 © 30,372 0,477 . 2,058  28.7
212 . 2411 v 2411 04362 0 0.150 o 2411 . 30,371 - 0.679 2,063 29,1
213 . 2417 2417 0,343 0.158 0 . 2417 30,370  0.480 2,086 29,4
214 . 2449 2449 0,385 0.140 o 2449 . 30,387 . 0.485 2,080 29,7
215 2415 2415 0,382 . 0.159 0 2415 30,370  0.481 2,048 30.1
216 2451 CU2461 0 0.348  0.161 o 2481 30,344 0.487 S 2,088 30.4
217 2440 2460 0,365 . 0.1461 . 0 2440 30,347 0,406 2,083 30.7
218 24784 2476 T 0.348 0,142 0 2478 30,363 - C0.4892 2,101 31.1
219 2508 2508 100,349 0,162 0 2508 30.382- - 0.494 2,107 31.4
220 2477 - 2477 0.368 . 0,142 .o 2477 30,343 0,692 . 2,102 31.7
221 2507 2507 . 0,370 0.143 o 2507 30,340 0.498 2,114 32,8
222 2526 . . 2524 0,371 - 0.144 0 2526 30,359 0,699 2,121 32,4
223 2503 2503 . 0.,370 0.163 ' 2503 30,340 0.497 2,118 32,7
224 . 2827 2527 0,371, 0.144 0. 2527 30,358 - 0,499 . 2,123 33,1
225 2510 2510 704370 0.140 0 2%10 30,365 0.690 2,093 33.4
224 2512 . 2512 S 04371 . 0,180 o 2512 30,345 0.490 2,093 33,7
227 . 2%24 . 2524 0.373 - 0,140 0 2524 . 30,383 0,492 2,100 34,1
228 2576 2576 04376 - 0,161 o © . 2976 . 30,381 . 04498 2,115 34.4
229 - 25642 - 2582 0,375 0.140 0 25642 30,342 0,498 2,109. 34,7
230 2588 . 2581 . . 0,378 0,180 o 2588 30,360 - 0,498 . 2,117 35.1
231 . 2404 2404 0,380 0,140 o o 2404 20,359 0.701. 2,123 35.4
233 . 2614 2816 - 0.381" 0.160 0 2414 30,359 . 0,701 2.124 35,7
233 2606 . 2614 0.382 . 0,159 o 2614 30,359 . 0.701 2,122 34,1
234 2820 12620 © 0,383 0.159 "0 2420 . 30,359 0,701 . 2,124 34,4
235 . 2685 | 2445 0.384 0,160 o 2645 30,358 0,704 2,138 34,7
234 2647 2647 0.384 0,140 o 2647 30,357 0,705 2,134 ° 37.%
237 2660 - 2640 0,367 0,140 0 2640 30,354 0.707 2,139  37.4
238 2452 . 2452 . 0.385 0,340 S0 2452 30,357 0,704 2,132 37,7
23¢9 2487 S 2687 0,390 0.140 o 2407 . 30,354 0,709 C 2.146 3B
240 2674 26874 © 04390 0.160 o 2474 30,355 0.709 2,145  38.4
241 2690 2690 . 0,391 0,160 0 2490 © - 30,354 0,710 2,150 38,7
- 242 2723 - 2723 0.393 . 0.18% o 2723 30,354 0.714 2,160  39.1
243 2735 . 27235 04394 - 04168 0 2735 30,3514 0.714 2,164 39,4
244 ‘2733 2733 0.395 .~ 0,161 0 - 2733 30,350 0,747 2.148 39,7
245 . 2751 2751 0.397 0.161 0 2751 30,349 0,718 2,174 40.1
246 2774 C 2776 0,398 0,162 0 2776 30.348 0.721 2,177  40.4
247 .. 2774 2774 . 0.398 0,142 0 2774 30,347 0,722 S 2,181 40,7°
248 2602 S 2802 0 o 0.,401 0,163 0 2602 30,344 0.727 2,195 Al
249 26817 2817 . 0,404 0,143 0 2617 30,343 0,729 2,203 41.4
0

250 S 1) § ;2 1 S 0,404 o 04143 2819 30.342 0.730 : 2,203 AL.7




LIER

_ SHORT TERM HYDROSTATIC COMPRESSION, SANPLE #3b

-

" MUMBER  CONFINING = TOTAL AXIAL -~ AXIAL - RADIAL . - PDRE HEAN EFFECTIVE POROSITY EBULK VOLUME PORE VOLUME TIME
© 7 PRESSURE (PST).  BTRESS (PST)  STRAIN (X) STRAIN (X) PRESSURE (PSI) STRESS (PSI) t2)  STRAIN (2>  STRAIN (%) (MIN)
251 2027 2827 0,406 0,163 0 2027 30,342 0,731 - 2,200  42.1
252 2837 . 2837 0.405 . 0.143 o . 2837 30,341 = 0,732 2,209  42.4
253 - 2048 2068 04,409 0.165 o 2068 . . 30,337 . 0,738 2,229 42,7
254 2871 . 2871 0,409 - 04184 0 2878 30,338 “Qe738 2,228 43,1
255 2903 - - . 2903 . 0,482 04165 o . 2903 30,335 0,742 . 2,241 A3.A.
2564 2910 2910 . 0,414 0,185 0 2910 30.334 0.744 . 2,244 43,7
257 2052 28530 . - 0.410 . O.184 o - 2052 30,338 0.737 2,226 44,1
258 2047 2047 0.412 0.164° o 2847 30,336 0,739 2,233 44.4
259 . 287% . 287% 0,415 0,184 "o 2875 30,334 0,743 2,243 44,7
240 2875 2075 04415 04144 0 2875 30,334 0.744 2,248 4%5.1
' 281 2901 2901 0,418 0.14% 0 2901 - 30,333 0.746 2,251  4%.4
262 2926 - 2926 0,418 . - 0,146 0. 2926 S 30,331 0.749 - 2,262 A%.?
263 - 2928 2928 0,418 0.184 -0 2928 30.331 0,749 2,262 . A&
. 264 2919 . 2919 04417 04145 " o 2919 30,331 C0.748 0 2,2%8 4b.4
245 . 2909 - 2909 0.418 ‘0,145 0 2909 30,331 0,748 . 2,259 44.7
244 2929 . 2929 . 0,420 - 0.18% o 2929 30,330  0.751 2,266 . 47.1
‘247 2935 2935 0.421 04166 o - 2938 30,328 0,753 . . 2,272  47.4
248 3017 . 3017 0,423 . 0,148 0 3017 30,325 0.759 2,289 47.7
249 2915 2915 0.420 - - 0.164 o 2945 ¢ 30.329 0.751 2,268 48.1
- 270 3005 - 3005 L 0.424 0,148 o 3005 30,324 0.7414 2,295  48.4

271 . 3007 - 3007 0,424 04168 o 3007 - 30.324 0,761 . 2,295  AB.?
CL 3021 - 3021 0,427 - 0,149 o 1021 - 30,322 0,764 2,305  49.1
R 3020 . 3020 0,428 0.160 o 3020 : 30,321 0,745 2,307 . 49.4
P 274 o019 3019 0,429 04148 0 3019 30,321 0,755 2,308 49.7
x 275 3018 - 3018 0.428 0.169 o - 3018 ©30.321 0,744 2,309 5041
: 276 3012 . 3012 - 0,427 0.148 o 3012 . 30,322 0.764 2,303 504
| 277 3010 3010 . 0.420 - 0.168 0 3010 - 30,322 0.764 2,305 . 5047
Y 3048 , 3048 . 0.430° 0,169 0 3048 30,319 0,769 . . 2,317 . Si.d
; 279 3046 L3066 0,433 0,170 0 3066 . 30.317 0.773. 2,330 ° S1.4
' 280 3060 ' 3060 0.431 04170 o 3040 . 30,318 0.771 2,324 . 51,7
281 3093 L3093 0,434 - 0.171 0 3093 30.314 0.775 2,335 S2.1
282 3101 3101 0.434 0.171 o 3108 30,315 0.777 2,340  52.4
203 o5 3105 0.434 0.171 0 3105 30,313 0,779 2,347 52,7
284 3107 : 3107 0.435 0,171 o 3107 30.314 - 0,777 2,341 531
285 3132 3132 . 0,438 0,172 o 3132 30,312 0.781 - 2,353 53.4
286 . 3139 3139 04439 | 04172 o © 3139 30,311 0,763 2,360  53.7
287 CA126 . 3124 . 0,438 0,172 0 3124 30,312 - 0.78% 2,354 SA.

288 . 3185 © 3145 0.439 0.173 . .0 S 30,310 0.785 2,365  S54.4

289 320 3128 0,439 0,172 , 0 3120 30.311 0,783 2,340 54,7
. 290 3181 U381 - 0,443 04174 "o 3181 30,307 0.790 2,379  55.1
Ca 291 391 3t 0,444 0174 o 3191 T 30,306 0.792 2,384 55.4
' 292 - a210 3210 0 . 0.446 . 0.174 0 3210 30,304 . 0.794 2,390  55.7
, 293 - - 3202 . 3202 0,445 . 0.174 o 3202 30.304 0,794 2,391 54.1
{204 . 3199 . 3199 0.445 . 0.17% o 399 30,304 0,794 2,391  54.4
295 3218 A28 . 0,447 0.175 0 3218 30,303 0.794 2,398 54,7
294 3206 © . 3206 0,448 = 04175 o 3204 30,304 0.795 2,393 57.1
297 3250 . 3250 0,449 0.174 o 3250 30,308 0,800 2,408  57.4
298 . 3270 3270 . - 0.452 0.177 0 3270 30,290 0.805 2,422 §7.7
299 3237 3237 - .. 0,449 04175 o 3237 30,301 0.800 2,409 564

Joo . 3244 ‘32}6>4  _ 04433 . 04174 3244 30,298 0,805 < 24423 5844
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v’ suoatvrzkn HYDROSTATIC COMPREGSION, SAHPLE 636

" CONFINING

. TOTAL AXIAL =~

RADIAL

" PORE

32835

0,467

3289

2.480

~ NUMBER G o AXIAL HEAN EFFECTIVE PUROSTTY BULK VOLUME < PORE. VOLUNE TIHE
- PRESSURE (FSI) SYRESS (PSI) BTRAIN (X) STRAIN (X) PRESSURE (FST) STREES (PSI) (X) - STRAIN (X)  STRAIN (X) (NTW)
301 3276 3278 0,453 . 0.177 o 3274 30,296 0,607 2,429 = 56,7
302 . 32080 © . 3280 0,452 0,177 o 3280 30,297 0,807 2,427 - 59,1
303 - 3319 ase 0,456 0,178 _ o ane 304294 0.812 2,443 59.4
304 a3t 3314 . 0,455 0,178 " o 3314 30,295 0.811 2,439 897
305 3305 3305 © 0,454 0.178 0 © 3305 30,294 o0.a11 2,439 40,1
306 3327 3327 0,457 0,178 o~ 3327 30,293 0,014 2,448 60,4
307 3376 - 3376 0,440 0,180 o 3376 30,290 0,819 2,443 40,7
308 3340 3360 . 0,480 0,180 o 3340 30,289 0,820 2,465 1.1
309 3376 3376 - 0u4bY 0,180 o 3376 30,208 0.821 . 2,448 41.4
310 3372 3372 0,442 0,180 0 3372 30,2608 0,822 2,471 41,7
311 3348 3348 0,440 0,180 o 3384 30,268 0,621 2,489 2.1
312 3389 339 - 0.462 - 04481 o 3309 30,287 04824 2,477  62.4
313 3394 3394 0,443 0,180 0 3394 30,287 0.824 2,478 62,7
314 3394 3396 0.464 0.101 o 3396 30,286 0,624 2,482  63.1
315 3398 3398 0,464 0,181 o 3398 30,269 0,827 2,486 43,4
36 3397 3197 0,444 0,181 . 0 3397 30,204 0,824 2,482 83,7
317 3387 3|7 0.464 0,181 0 3387 30,289 0,826 2,483 44,1
318 3397 3397 0,485 . 0,101 .0 3397 30,285 0,827 C 2,488 8444
319 3309 3389 0,445 0,161 o 31389 30,265 0.824 T 2,485 84,7
. 320 3393 3393, 0,466 0,181 0 3393 30,284 0,827 2,487 65,1
-3 ‘3306 - 3384 0,485 0,180 0 3366 30,265 0.826 2,483 45.4
322 - 3385 3365 0,445 0,181 0 3305 30,289 - 0,827 2,487 65,7
323 3402 3402 0,448 0.181 0 3402 130,283 -, 0,830 2,496 86,1
. 324 3392 3392 0,467 0.181 o 3392 30,283 0,829 2,493 - 68,4
325 3394 3394 0,440 0.101 o 3394 30,202 0,630 2,497 8647
324 3394 3394 0,488 . 0.18% o 3394 30,282 0,830 - 2,498  47.1
327 3405 ‘3405 0,470 0,161 0 3405 30,201 0,633 2,504 67,4
328 3403 3403 . .0.470 04181 0 3403 30,281 0.832 2,503 67,7
329 3384 3394 0,447 0.181 0 3388 30,263 0,829 2,494 68,1
a3 . 3396 3396 0.470 0.181 0 3394 30,281 0,832 2,504 48,4
331 3384 3384 0,448 - 0.181 0 3304 30,282 - 0,830 2,498 48.7
332 3377 . 3377 0,460 0.161 0 3377 30,283 0,629 2,495 9.1
333 3397 3397 0,470 - 0.161 0 3397 30,281 0.833 2,505 = 49.4
334 3304 3306 . 0.449 . . 0.188 o 3388 30,201 0,832 2,503 © 49,7
335 3387 - 3397 0,489 0.18% 0 3387 30,261 0,832 2,502 70.1
336 3385 3305 0,470 04181 0 3305 30,280 0.833" 2,507  70.4
337 3379 3379 0.469 0.181 0 3379 30,281 . 0,831 2,502 70.2
336 3383 3103 0,470 0.181 o 3303 30,281 - 0.832 2,503 . 71.1
- 339 3408 3408 0,473 . 0,162 o 3408 30,278 0.834 2,516 71.4
340 3383 3383 0.470 . 0.181 o 3303 30,280 0.833 2,506 71,7
341 3392 3392 0,472 0.161 o 3392 30,279 10,835 2,514 72,1
342 3384 - 3384 0,471 0.181 o 3384 30,260 0.034 2,509 72,4
343 3382 3382 0.471 0,181 .0 3382 30,280 0,833 2,507 72,7 -
344 3392 3392 0,473 0.181 o 3392 30,279 0,834 2,515 73.14
345 3389 3389 0,472 0,181 o 3389 20,279 0,635 2,513 73.4°
346 3382 3382 0,472 . 0,181 0 3382 30,279 0,835 2,512 73.7
347 3383 3383 0,472 0.181 0 3383 30,279 0,634 2,511 74,1
348 3332 3332 0,470 0,180 0 ‘3332 10,282 0,829 2,497 7444
349 - 3356 3354 0.471 0,180 0 3356 30,2681 0.631 2,502 . 74.7
150 3285 ‘ 0.178 0 30,285 0,823 _75.1




%, 4 s j [ J [y § i <
CHHURY  TERe HIDROS TATIC CONFFESSIUR. SofFLE $3u
- NUMBER.. CONFINING TOTAL AXIAL  ~ 4XIAL - . RADIAL " PORE . HMEAN EFFECTIVE FPOROSITY  BULK VOLUME FPORE VDLUME  TIHE
-~ PRESSURE (FST)  STRESS (PST) ~ STRAIN (X) SIRAIN (X) FRESBURE (PSI) SVRESS (PSI) . (%) BTRAIM (%)  STRAIN (%) (HIN)
3si 3291 . .3291 . 0,488 0179 .0 3291 30.204 0.825 : 2,488 75.4.
352 . 3293 . 3293 0,468 0.178 0 3293 . 30,204 . 0,828 2.484 7%5.7
353 . 322% 3275 . 0:468 0178 0 3275 30,289 0,824 2.484 76,1
354 3224 - 3224 0,445 © 06177 () 3224 30,207 0,818 - 2,449  24.4
ss 3zas 3225 - 04488 04,177 0 3228 30,287 0,619 2,470 76,7
3se 3207 3207 0,445 04478, 0 3207 730,280 . 0.817 . 2,465 - 77,1
357 - 3177 . 3177 0,445 0.475 0 3177 30,289 0,614 2,458 . 77.4
3se 3189 . 3149 ‘ 0,464 0.175 o . - N . /30,290 - 0.813 2,453 77.7
ase 3128 - o 3128 0.461 . 04373 o 3120 30,293 | 0.808 2,440 = 78.1
340 3128 3128 04461 0.173 S0 3128 : 20,293 . 0,808 2,441 28,4 ‘
381 3085 308% 0,459 Y 0 3085 30,294 0.802 2,425 787 ]
382 . 3080 3080 0.440 0,172 0 3080 30,295 0.804 24429 791 |
‘343 038 3038 0,454 0.170 " o 3038 30,299 0.797 24412 79.4
344 3026 3025 . 0.458 04370 o 3025 © 30,298 . 0.798 2,414 79.7
- 349 2999 2999 : 0,455 . 0.169 0 2999 - 30,301 0,793 . 24400 80.1
344 2943 © 2963 0.454 0,148 0. 2943 . 30,303 - 0.790 2,391 80,4
347 294y 298% 0454 0.140 0 2941 30,302 0.791 2,394 80.7
348 2944 S 2944 . 0,453 0,187 0 2944 30,304 0,780 .- 2,385 81.1
349 - 2873 S 28723 0,450 = 0,165 0 26873 , 30,308 0.780 2,343. - B1.4
370 - 2849 2849 - 0,451 0,144 0 2849 30.308 0,780 2,384 01,7
371 L8140 o 2014 "~ 0+448 0,183 0 2014 30,331 07724 2,349 82.1
372 - 2384 27684 C 041447 0,162 -0 2784 - 30,312 0,722 © 2,342 82,4
373 - 27277 - 2777 0,444 04142 0. 2777 30,314 . 0,770 = 2,337 82,7
374 . 2752 . 2752 . S 0448 0,181 0 2752 S 30,315 - 0.748 2,331 83,1
375 2759 S 27597 0,447 04181 0 2759 30,314 0,249 2,336 83.4
376 2734 : 2738 0 0.445 ‘0,140 0 - 2734 ‘30,318 . . 0,786 2,324 83.7
377. 2219 - 2ne S 0444 0,140 0 2719 30,317 0.784 2,321 84,1
378 . 2482 S 2682 0,443 0,156 0 2482 30,319 S 04240 T 2,309 84,4
379 2470 - 2470 . 0,442 - 04158 0 ' 2470 . 30,320 © . 0.758 2,304 84,7
380 2458 2658 . 0.442 0,157 0 - 2458 ‘30,321 0.756 2,300  85.1
- 381 . 2624 2424 0,439 0,156 o . 2424 30,324 0,751 2,204 a8%5.4
3|2 2614 ) 2818 - 0,441 0.156 0 2414 30,323 0,752 2,289 857
|3 - 2620 . 2620 - 0,440 - 0,155 -0 2420 - T 30,324 0,758 2,205 84,1
384 2572 2572 0 . 0,437 0.134 0 2572 30,327 0.744 2,274 84,4
. 385 2584 L. 28B4 T 0,440 . 0,154 0 2504 30,325 0.748 . 24,278 84,7
384 2544 . 2564 | 044327 0,154 0 2544 30,327 0,745 2,247 87.1.
- 387 25372 o 2537 00434 0153 (3 2537 - 30,329 04741 2,256 7.4
388 2496 . . 2498 0.438 0.151 0 2494 30,331 - 0,738 2,249 . 82,7
3a9 . 2482 : 2482 © 0.434 . 0,151 (] 24682 30,333 0,735 : 2,242 . 88,1
390 2453 2453 - 0,433 - 04150 0 2453 - 30,334 0.733 2,235 88.4°
398 2439 . 2439 ' 0,432 0,149 .0 2439 30,334 . 0,730 - 2,224 . BAB.7
392 . 2410 2410 0,433 - 0,148 0 2410 30.337 0.727 - 2,218 . 89,1
393, . 2409 . 2409 0,432 - . 0.148 Q. 2409 30,338 0.728 2,222 - 89.4
-394 2383 2183 U 0430 - - 04148 0 . 2383 30,339 0,723 2,207 89.27
395 2365 S 2385 . . 0,429 04144 0 2345 . 30,340  0.728 ' 2,203 90,13
- 396 2350 2350 . 0,429 0.145 0 2350 30,344 0.720 _ 24199 90,4
397 2294 2294 - 04425 0.143 < o 2294 30,3484 0,711 2,175 90,7
. 398 - 2283 2283 .. 04424 0,143 . 0 . 2283 30,345 0.712 2.177 91,1
399 . 2270 : 2270 . 04424 0,342 g .22720 . 304344 0,710 2,173 91,4

400 2234 ° 2238 0,424 0141 2234 30,349 0,705 2,158 91,7



"
-
|
-
!

'SHORT TERM HYDROSTATIC CONPRESSION. SANFLE #3F

 NUMBER . CONFINING =~ TOTAL AXIAL AXIAL RADIAL FORE HEAN EFFECTIVE POROSITY BULK VOLUHE PORE VOLUME TIME

 FRESSURE (F8I) STREGS (FSI)  STRAIN (X) STRAIN (X) PRESSURE (FSI) 8IRESS (FSI) - (%) STRAIN (XY STRAIN (X) (MIN)
401 . 2212 B2 L 04422 . 0.140 o a2 © 30,350 0,703 2,453 92,4
402 2185 S 2108 O 004200 0,139 0 2185 : 30,353 ‘0.498 2,139 92.4
403 S 2189 AU S ¥ : L R S 0.421 . 0,139 o 2189 30,353 0,498 , 2,139 92,7
404 2179 2179 0i420 0,138 0 2179 30,354 T 0,694 2,134 23,1
405 SEREREE-1 1.1 B 2156 0,419 © 0,137 ) 2158 30,355 0,474 2,120 23,4
406 2143 2143 0418 0,137 0 2143 v 30,357 . 0.692 . 24122 93.7
T 407 S 2119 7 - L2119 - 0v4lB8 0,135 0 . 2119 30,358 - 046489 2.114 94,1
408 . 2087 2007 0.414 . 0,134 0 2087 30,342 0,483 2,095  94.4
409 2069 2089 . 0.414 0.134 ‘0 2049 © 30,342 . 0,682 - 2,094 94,7
A10 . 2047 ‘ 2087 v 0,415 0,434 0 2047 30,382 0,483, 2,095 95.1
a1 ‘2051 . . - 2051 _ 0,414 0,133 0 2051 30,344 0,479 - 2,085 5.4
412 2042 e 2042 04412 0433 0 2042 . 30.345 0.478 - - 2,081 95.7
413 2012 _ 2012 0.432 0.132 0. 2012 . 30,364 0.878 T 2,074 4.1
414 2022 - , 2022 0.413 0,132 o 2022 T 30,385 0,474 2,078 Phe4
A15 - 2018 . - . 2018 S 04412 T 04131 o 2018 . 30,3567 0.674 . 2,089 94,2
414 1999 : 1999 0.410 0,130 0 1999 30,389 - 0.471 2,082 92.1
A17 1994 0 1994 04412 - 7 04130 0 - 1994 30,388 - 0,672 - - 2,085 97.4
418 . 1985 C1985 . - 04418 T 0,130 0o . 198% 30,349 0,470 2,059 97.7
19 2009 12009 . o 0.415 04130 0 L2009 - . 30,348 . 0,675 2,073 98.1
. 420 - 1960 1940 . 0,410 0.120 0 1940 30.371 . 0,482 2,050 98,4
A21 1940 . 1940 0,411 04328 0 1940 : 30,37% 0,467 2,052 98.7
422 1956 1956 " 0.410 0,128 0 - 1956 30,372 0,445 2,045 99.1
423 1951 1951 T 0.411 0,128 [\] 1958 30,371° 04,447 : 2,051 99.4
424 C1942 : 1942 00410 1041237 0 1942 o 304372 0,645 2,044 99.7
425 1984 RERTRNEE L2 V- 0,409 0,127 o 1918 30,373 . 0,682 : 2,038 100,1
428 1915 1915 L 0,409 04124 o 1915 30,374 0.862 2,035 100.4
- 427 1901 1901 . 0.407 0,125 o 1701 30,3724 - 0.458 2,024 100.,7
420 1915 1915 T 0.409 T 0,128 0 1915 30,375 . 0:,860 . 2,032 101.1
429 S 1896 . . 1096 0,407 - 04325 0 1694 S 30,327 0,457 2,023  101.4
430 1844 1888 0.405 - - 0.124 0 1848 . 30,379 0,453 < 2,012 . 103,7
43% . '1884 , . 1884 0,408 0.124 0 1884~ 30,377 . 0,857 ' 2,023  102.1
432 1870 - . 1870 0,405 "~ 04123 o 1820 =~ 20,390 0,452 . 2,008  102.4
433 1840 o 1860 . 0,405 . - 0.323 © 0 1860 . . . 30,380 0.652 _ 2,007  102,7
434 1794 1794 0,401 0.121 0 1794 30.304 0,443 ‘1.984 . 103,1
435 - 1880 - © 1880 ‘ 0,406 - . 0.124 o)) 1880 - 30,379 0,453 2,011  103.4
A346 1877 DU 1877 0 04406 0 0123 [ 1877 S 304379 0.453 . 2,010 . 103.7
437 . 1855 - 1855 . 0,404 " 04123 0 1855 ~ 30,381 0,450 T 2.,001 104,13
438 1803 . 1803 - 04402 0421 0 103 30,3684 0,644 1.984  104.4
- 439 1807 . . - 1807 T 0404 04428 CQ 1007 -30.3083 . "0,845 1.989 .  104,7
440 1048 . 1888 - 0,408 T 04822 0 - 1848 - 30.379 0.453 © . 2,010 105,18
441 1840 - . 1840 - © 04406 0,121 - o 1840 30,382 0.448 1.997 105.4
442 " 1830 1830 0.403 0,121 0 1830 30,384 0.645 . 1.988 105,27
443 - 1844 8 1846 T 0.406 < 04122 0 1844 ‘ 30,381 0,450 2,001 104.1
444 1888 1885 ~ 04408 0,123 o 1805 30.379 0.A53 2,010 104.4
445 1854 : 1854 0,403 0.121 o 1654 30,383 0,446 1,991 104,7
444 - 18072 1807 . 0.403 0.120 0 1807 30,364 0,644 1,984  107.1
447 . 1803 - 1803 . 0,403 0,120 0 - 1803 30,305 0.442 - $.979 107,4
. 448 1787 17287 - 04402" 0.11% 0 1787 30,3067 0.440 1.972 . 107:7
449 1724 1778 0,401 0.118 0 17276 30.368 0,437 1,945  108.1
0

450 1772 - 1772 0,401 - 0.118 1772 - 30,308 0,438 1.947 108.4.



SUNEE SRR U SN SPES SRR S sl st st
ERETUEE SR B Lo T A e s st L o e T
CUBHOKE TERG HEBRODS (AT G conirREas luns banble 43p.
"NUMBER CONFINING -~  TOTAL AXIAL AXIAL TRADBIAL -~ PORE . HEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUME  TIME
B © PREBSURE (PSTY - STREGS (PSI) - STRAIN (X) - STRAIN (X)  PRESSBURE (FSI) . 8TRESS (PS1) ($4] BTRAIN (X))  STRAIN (X)) (MIN)
C L AS) - 1763 S APAB 0.408 04117 - ) 1763 ' 30,389 T 0.,838. . 1,981 108,7
- 482 : 1749 0 1749 04399 0 0817 [4] 1749 30,3710 . - 0.433 ‘ 1,953 109.1
453 o 1721 R ¥} 0,397 . 0,114 .0 17228 30,393 0,429 ) 1,942 1094
- A5 1229 1229 © 04392 044118 i . 1729 . 30,393 0:429 ’ 1.941 109.7
458 12360~ 1730 i 0,399 i 0.114 -0 - 17230 . 30,392 0,631 1.948 110.1
454 17237 - RN ¥ 2 ¥ A 04399 0318 7 ) S ¥ ¢ Y AR 30,393 0,630 14945 110.4
. AR? . 17215 = S1s T L 04397 0.415 0 . 1215 . 30,395 o 04827 1.935 110.7
450 - : 171 1711 - 0,390 04315 -0 171 30,394 0,428 1,938 111.1
. 4%9 _ 1706 T17086 0 0,398 - 0.115 0 - 1704 . 30,394 0,427 o 34937 118.4
440 . 12086 ... . 1706 0 0.398 7 . 0,115 0 1706 - - 30,394 0,427 . 2,935 111.?
A4t T 1479 : : 1479 o 0.398 0.413 o - 1479 30,397 " 0,423 1,923 112,14
442 1487 S 14682 0 04397 0,113 0 i 1687 30,394 0,424 1,924 112.4
443 1448 1448 04398 04113 0 14640 .0 30,398 0.621 1.910 112.7
444 1459 _ 1659 0.394 04113 0t 1459 30,398 0,420 1,916, 113.1°
A45 1578 - 1578 - - 0,389 o 04130 ) oo 1878 0 30,404 0,409 1,884 113.4
R 1.Y-% : 1499 1499. - - 0,384 0.108 o T 1499 30,412 0,596 1.849 113.7
7.7 S 1428 1428. 0,386 0,105 () 1426 L 30,410 0,597 : 1,854 114.1
448 1235 : 1235 . 04374 0.09% 0 12335 30,424 0,572 1,785 114.4
449 .. 3128 T 31208 704368 . 0,098 ] 1128 - 30,431 04859 - 1.750 114,72
470 . 1017 : 1017 0,340 o 0,092 0 1017 . 30,440 04544 : 1,704 115.1
R 72 U 924 L 924 0,354 - 0,089 0 - 924 30,4448 0,532 1,474 118.4
472 .782 . - . 287 - 0,339 0,084 . 0 7087 ’ 30,441 . 0,507 1,401 1157
A28 639 639 - : 0.323 - - 0.078 (1] 439 30,479 o 0478 1,514 114.1
. 474 - 531 RN 531 0.309% 0,073 [ I 531 30.494 0,455 T 144458 114.4
A75 CooA28 o A28 0,293 - 0,087 o ‘428 . 30,510 0.428 1:344 134.7
. 4726, 307: . 307 042720 0.040 ] © 307 30,535 0,390 1247 1171
jl;"477 . L1380 138 T 0,231 0,049 0 136 30,574 0.329 . 1.05%9 11744
1 478 . .o 18 : S 7- T 0,382 0,037 ) 14 : 30,423 0,255 0.827 1177
: 479 14 14 . 0.177 0,035 o . 14 30,820 0,248 0.803 118,81
- 480 20 200 04179 : 0,035 -0 20 . 30,428 0.249 0,804 118.4
- ABY : b R : ‘ 0,180 ) 0,035 . 0. 28 . 30427 0,230 0.809 118.7
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R CONFIMING

LONG TERM HYDROSTATIC COMPRESSIONs SAHPLE #2

(KR x BF R R S L Cond b e Lot

TOTAL AXIA

Lo AXIAL

'RADIAL

FPORE

" MEAN EFFECTIVE POROSITY BULK VOLUME FORE VOLUME TIHE

28.578

G2 F

HUHBE . .
FRESSURE (PST) STRESS (PSI) STRAIN (X) STKAIN (X) FPRESSURE (PSI) STRESS (FSI) %) STRAIN (X)  STRAIN (Z) (HIN)
1 0 0. 10,000 0,000 o o 28,900 0,000 . 0.000 0.0
2 0 0 70,004 0.001" o o 26,898 - 0,002 0.007 0.2
3 1 18 0,008 0,001 o 18 28,898 - 0,003 0.010 0,5
-4 41 a1 0,005 0,008 - o 81 28,889 0.017 Q.053 0.7
5 107 107 . 0.010 0.012- o 107 - 20,878 0,034 04811 1.0
R 169 149 - 0,017 0,020 o 149 28,043 0,054 0.183 1.3
7 - 210 210 0,022 0,025 o 210 28,852 0.073 0,239 1,5
e - 246 246 - 0,030 0.034 o 286 28,836 . 04097, 0,319 - 1.7
B . 328" 328 04038 10,043 -0 326 20,818 0.124 0,407 2,0
10 s 394 0,047 0,053 - o 396 28,799 0.153 0,503 2.2
11 471 471 0,056 0,082 0« A 28,780 0,180 0,574 2.5
12 550 550 0,044 10,074 o 550 28.738 0,213 0,703 2.7
13 560 540 104088 0,076 0 540 28,753 0.220 0,727 3.0
14 - 598 - 598 04073 0,001 0 598 28,743 0,235 0,777 3.2
15 435 633 10,074 0,085 o 633 28,737 0,245 p.008 3.5
14 696 - 498 0.083 0,093 o 498 - 28,721 0.248 ~ 0,885 3.7
17 738 738 10,087 04097 . 0 736 . 28,713 0,260 0,925 . 4.0
‘18 782 762 . 0,094 0.102 - o 742 [ 284704 0,293 0:972° A2
19 781 781 0.093 0,104 -0 - 781 28,699 0.304 04594 | A5
20 823 823 0.0%6 0,108 o - e23 28,492 0,312 1,028 4.7
21 845 843 . 04099 0,111 -0 845 | 28,486 0,321 1,057 5.0
22 856 - 8346 0.101 0.412 o 854 28,404 0,323 1,072
23 840 848 0.103 0,118 -0 - 848 28,478 . 0,334 1.101 5.5
24 894 894 04105 0117 o - @94 28,874 0.340 1.121 5.7
25 507 907 0,108 0.117 L0 907 28,871 0,343 1,132 4.0
26 930, -, 930 0,109 0.121 o 230 28,646 0,354 1.157 8,2
27 o957 957 0,141 04124 o 957 28,842 0,358 1.180 8.5 |
- 28 969 949 0.114 04128 o 949 28,656 | 04388 1.208 647
29 Soo992 . 992 0.114 0,127 ) 992 - 28,654 04389 1,214, 7.0
30 /1005 - 1005 0.114 0.129 0 1005 28,451 " 04375 1.233 7.2
a1 1024 1024 0.119 0,132 o 1024 284645 0,383 14264 7.5
32 . 1035 ©. 1035 0.121 - 0,134 o 1035 . 28,641 0,390 1,284 742
33 1028 - 1628 0,122 104135 0 10260 28,639 0.392. 1.291 8.0
34 1048 - . 1048 - 04122 0,135 -0+ - - 1048 28,639 0.392 1,292 8.2
35 1123 1123 0,127 0.341 o - 1123 28.,428° " 0,410 3.348 . 8.5
34 1104 - 1104 0.128 0,143 o 1104 28,625 0.413 1,362 8.7
37 1145 1189 0.131 04145 0 1145 128,420 0.421 1.384 9.0
‘38 1201 1201 04135 0,151 o 1201 28,4610 0.434 1,435 2.2
39 1182 1182 0.135 104150 o 1182 28,611 0,435 1,432 " 9.5
© 40 1195 1195 04135 0.151 o 1195 28.610 0,437 1,437 9.7
AL 1223 1223 04137 0,153 o 1223 28,6048 0,443 1,458 10,0
A2 1241 1241 0.139. 0,155 o 1241 28,801 0,450 1,478 10.2
43 1263 - 1263 0.140 0.156 0 1243 28,599 0,453 ° 1,488 = 10.5
44 1253 1255 0.141 0.156 o 1255 26,599 0,433 1.491 10,7
45 1293 1293 04144 0.140 o 1293 28,593 - 0,443 1,522 11,0
46 1318 1318 0.146 0,143 0 1318 28,587 0,472 1,550 11,2
47 1349, 1349 0.148 0.144 0 1349 28,564 0,476 1.564 115
48 1348 1348 ‘0,151 04167 o 1348 28,578 0,486 1,595 1147
49 - 1355 £355. 0,149 0.166 0 1355 26,580 0.482 1,582 12,0
50 1359 1359 0.150 (G167 o 1359 0,485 1,594

12.2
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LONB TERH HYDROBTATIC COHPREBBION- SﬂHPLE 62 i B S » AR S : - : b
R . : . - . !
. NUMBER CONF!NINB' ' TDTAL AXIAL _ AXInL RANIAL © PORE - MEAN EFFECTIVE POROSITY BULK VOLUME FPORE VOLUME TINE !
, PRESSURE (PBI) STRESS (FS1) STRAIN () STRAIN (X) PRESSURE (F81) STRESS (PSI) . (X) BTRAIN (X) - STRAIN (X) (MIN) |
RE-7 SR 1347 L ./1347 U 0WES0 o o 04147 a 1347 o 28,578 " 04489 _ 1,594 12:5 "
52 1383 1363 0,152 0,149 ° 1363 284575 0,490 S fe618 1247
53 1370 1378 0,154 04171 0 1378 28,571 0,495 1.826 13,0 |
‘a4 . 13867 1384 T 0153 0:.470 o , 1384 20,572 0494 $£,424 13,2
S a% 1392 _ 1392 04185 0.472 .0 1392 - - 28,540 . 04500 S $e844 13.5 ¢+
54 ' 1397 . 1397 04485 04122 0 1397 28,549 0.499 1,640 13,7 !
7 S 14081 ' 140t S 0186 7 04173 0 1408 20,567 0.%502 : 17649 . t4.0
... 58 1403 .7 1403 . 0187 04174 o © 1403 28,564 ~ 04509 © 14640 14.2
.99 1406 31406 © 04157 - - be174 -0 1406 28,8545 0,505 14859 14,5
40 , 1408 . 1408 - 0.157 0.174 B 1408 o 28,5684 0 . 0.506 14683 14.7
61 T 1407 ‘ 1407 ' 0387 0.474 . 0. {407 . 28.583 T 0503 ‘ 1.4%8  15.0
62 - 1410 1410 - L - 04157 - 0175 ) o - 1410 C 204564 0,508 1,644 15.2
63 1418 : 1418 - 0.158 . 041768 e (] .-3418 _ 28.562 -0:509 v 1.674 15.8
&4 » 14728 - . 14746 0,142 - 0.180 -0 1476 - . 28,554 0.522 1.713 15.7
&5 1473 . . 1473 . -04183 0.180 Y S 1473 - 28,552 = 0.524 $.720 - 14,0
~ 48 14723 - 1473 0.1484 0:179 -0 : 1473 . 28,5559 Qa,51¢9 ‘ 1.705 18,2
&7 - 1470 - 1470 0.1482 - 04179 - 0 -1470 . T 28,555 - 0,520 . 1.709 16:5
68 - 1448 1440 0144 : 0.184 o 1448 ' 28,550 0:524 1.730 167
69 - 1448 1448 S 001483 a.164 0 1448 : 28,551 0.523 1.727 - 12.0
70 14872 . ‘ 14467 . 04144 0.182 - 0 1447 284550 0.527 1733 172
71 : 14464 - 1464 04383 0.18¢ ] 1484 . 28,551 7 00523 ‘ 1,724 17.:5
72 1465 1485 - 0.184 . 0.182. o . 148% 20.549 0,528 1.737 17?7
73 1485 1485 0.163 ©  ° 0.481 o' . 1485 . | '28.551 0525 1.727 18,0
74 14465 J. 3445 0,184 04182 0 . 1445 s 28,549 0,528 © 147368 18,2
73 0 1464 « 1444 : 04184 : 0.182 -0 1444 28.549 0,528 o 1735 18.4
76 ‘1474 , T 1474 . 0,185 0.203 0 1474 - 280503 0.5%0 ) 1.949 43.6 |
77 .. 1478 : 1478 C 00191 0.209 . . 0 14709 28,491 0.4608 . 2:013 . 1008:4 -
78 1461 : 1488 . 0.193 0.213 ] 1481 28,483 .0.4620 2,053 153,46
79 14684 . 1464 ; 0,197 0v215 0 1484 = - 28.479 0.427 2,078 198.4
.80 - . 1484 , ‘1486 © 0,200 0 04218 ] - 1468 . 20,473 0.638 2,105 243,46
B . 1489 - 0. 1489 - 04202 - 00220 - 0 1489 " ... 284440 © 0.6841 24125 208.6 !
82 148¢ . 1489 0,202 0,220 0 1489 ‘2044487 0.643 2,132 333,46 |
a3 1489 : 1489 0.204 04222 0. 1489 - 26,443 0.448 2,150 378,48 .
84 L1491 1498 o 0.202 0,220 0 1491 28,447 - 0,643 ~ ° 2,133  423.4
85 1489 - - 1489 0,205 0.223 0 1489 - - 28,442 - 0450 Q187 A48.8 :
88 . 1487 : 1487 0,205 © 00223 0 1487 . 28,441 0.4514 : 2160 513,686 |
a8z 1487 1487, 0.203 . 04223 0 . .- 1487 T 2B.A8L 0.451 2,159 55846
ag ~. 1485 1483 S 00205 0,223 (4] ‘1485 - . 284441 Q.451 i 2.161  403,6
89 <. 1483 5 1483 - 0,205 0.223 0 1483 28,442 04450 2,157  448.6
90 , 1482 . _ 1482 . 0.204 - . 0,222 0 - 1482 - 28,442 0.649 2,135 - 493,46
91 Lo 1479 ~ 1479 0,200 . 0.223 0 1479 T 28,462 0450 24138 73846
92 1478 . . 1478 0,203 0,221 ] " 1470 ‘ 268,445 0.444 2.142  7683.4
93 1475 7 1473 : 0,204 0222 0 ‘1475 : 20,463  0.648 2,149 828.4
24 1474 ‘ o 1474 0.204 0.222 0 1474 S0 200463 0.4648 2,150 873.6
95 1473 . 1473 ¢ 0.204 0,221 0 1473 2844584 - 04647 2,145  918.4
96 147¢. . 1471 0.204 0,222 0 147¢ 28,443 0.648 2,150  963.6
.27 1468 : 1448 0,205 0,223 0 1448 208,442 0,430 . ~ 24,157 1008.4
98 - 1447 1447 0,200 - 0,223 0 1447 20,440 0.452 .. 2,165 1053.4
99 1448 ‘ 1448 Q,206 04224 0. 1448 ' 28,459 . 0.453 2.169  1098.4
100 1448 : 1448 ‘ 0.208 0.224 0 1448 ° | 28,455 04459 2,188 1143.4




4

LDNB TERM uvuaasrar:c COHPRESSIDN: sanpte 2 o S O S A
_NUMBER  CONFINING TUTAL AXTAL AXIAL . RADIAL "~ PORE - MEAN EFFECTIVE - POROSITY BULK VOLUME, FORE VOLUME TIME
=777 PRESBURE (FSI) -STREBS (PSI) STRAIN (X)  SJRAIN (X) PRESSURE (P81)° GTRESS (PSI) X STRAIN (X) ~ STRAIN () (HIN) ,
108 1487 1467 . - 0,208 0,224 0 1487 20,455 0,659 2,189  1186.6
102 1447 1487 0.209 0,227 o 1467 28,452 0,643 2,203 12334
103 1449 1489 0,210 0,228 o 1449 20,450 0,846 - 2,214 1278.6 .
104 1470 . 1470 104212 - 0,230 0 1470 T 28,446 0,670 2,231 1323.4
105 1449 " Las® 04242 - 0.230 0 1469 38,446 - 04472 . - 2,234 1337,1
104 . 1470 . 1470 0.212 0,230 . o . 1470 20,445 0,473 2,234 13372
407 - - 1470 . 1470 0.212 - 04230 o 1470 L 284448 0,871 2,230 . 1337,3 |
108 1449 1449 04212 0,230 0 1489 20,445 0.472 2,234 1337.4
109 14897 1489 . 0,243 - 0423 0 1469 - 28,444 0,475 2,242 1337.5
110 1449 1449 . 0.213 . 0,231 0 1469 20,444 04474 2,240 1337.7
11 1470 1470 0,212 0,230 . 0 1470 20,445 0,672 S 2,215 1337.8
112 4489 1489 . 0,212 6.2360 . 0 1489 . 28,448 . 0,472 2.233  §337.9
113 1473 1475 0.3 . 0.23t - o . 1423 . 20,444 0.674 12,241 1339,0
114 - 348 - $4BL < 0,213 0,231 -0 4B . 2B.444 0,474 2,240 1338.1
15 - 1495 C2495 . 0.203° 0,23t .. O 1495 . 28,444 0.474 . 2,240 4338.2.
118 1510 1580 04214 . Qe232 o 1510 . 28,442 0,476 2,252 1338.4
117 11520 1520 . 0,245 0 0,233 . 0 1520 28,440 0.601 2,263 §338,5
118 - 1545 1548 - 04215 04234 0 1545 28.440 0.682 * 2,264 1338,7
19 1556 BT T 0.216 . 0,238 o 1556 28,438 0,885 . 2,273 1338.8
120 1545 - 1565 . 0.214 04235 0. 1545 28,437 0.686 2,276 1338,9
121 1575 1575 . 0.218 04234 o 1575 26,439 0.404 2,270 1339.1
T122 1584 1504 L 0.216 04235 o . .1584 20,437 0,686 2,276 1339.2
123 1593 1593 0,217 . 0,234 o 1593 - 20,436 - 0,689 2,204 1339.3
124 1402 1602 . 0248 0,237 .0 1602 . 28,434 0,491 2,291 1339.4
7 125 CtéL. 161t 0.218 | 0.237 . 0 16114 - 28,434 . 0.492 2,294 1339.5
124 1619 1819 0.218 0,238 0 1419 28,433 0,694 2,299 1339,4
127 - 1428 - . 1428 0.210 0,237 0 1420 28,433 0.493 - 2.294 1339.8 |
120 1635 . . 1435 0,219 0,239 o - 1435 28,411 . 0.696 2,307 1339.9 |
129 1644 1644 . 04,218 04237 0 1644 . 20,434 0.493 © 2,295 1340.
130 1652 1452 04219 0,238 o 1452 20.432 0,696 2,305 1340.1
13 1458 1658 04220 0,239 0 1850 28,430 0,498 2,313 1340,2
132 1665 1665 . 04220 0,240 K 1645 28,429 0,700 2,318 1340,3
133 1673 1473 0,220 0,239 o 1873 20,430 04499 2,314 1340.5
134 1680 1480 0.220 0.240 o 1680 28,429 0.701 2,319 1340.4
135 1490 1690 0,221 0,241 o 1490 . 264427 0,703 2,329 1340,7 ;.
134 1700 . 1700 0.222 04242 0 1700 . - 20,425 . 0,704 2,337 1340,8
137 1710 .. 1710 0222 - " 04342 0 ‘1710 28,425 00707 2,340 1340.9 -
138 1723 . 1723 0.222 . 0.242 o 1723 28,425 0,707 2,339 1341,0 :
139 . 1738 S 1738 . 04223 0,243 0 1738 28,423 0,710 - 2,350 1341.1
140 1750 1750 04224 0.244 0 1750 28,422 0,712 2,353 1341.3
141 1764 4764 0.224 0.244 0o 1764 . - 28,422 0.712 2,355 1341.4
142 1776 1776 0.225 L 0.24% 0 1774 28.420 0.745 2,363 1341.5
143 1788 1768 0.226 __o.zqa o 1788 28,439 0,718 2,371 1341.4
144 1801 1801 0,226 0,244 o - 1801 28,418 S 042197 2,375 . $341,7
145 1813 S 1613 0.227 0.248 0 ; 16813 20,415 0,722 2,387 1341.8
146 - 1824 1824 * 04227 . 0,248 o 1824 - 28,415 0.724 2,391 1342,0
147 1837 1837 04228 0,249 0 1637 28,443 0,726 2:397 13421
148 1647 1847  0.220 - 0.249 o 1847 28,413 0.727 2,401  $342,2
149 1860 1840 0,229 0,250 o 1640 28,442 0.728 2.404 1342,3
150 1a70 1870 0.230 0.251 o 1870 28,409 0,733 2,420 1342.4




. LONG YERM HYDROSTATIC COMPRESSION, SAHPLE 42

" NUMBER  CONFINING  TOTAL AXIAL ~  AXIAL FKADIAL .  PORE HEAN EFFECTIVE POROSITY BULK VOLUME PORE VDLUME  TIME
. PRESBURE (FSI) STRESS (FSI) STRAIN (%) 8TRAIN (%) PRESSURE (FBI)  STRESS (PSI) (X} -  STRAIN (%)  STRAIN (X) (MIN)
st 1878 1878 - 0,230 0,252 o 1878 . T 28,409 0,734 . 2,422 1342,%
152 1874° 1874 0.231 . 0,252 0 1674 20,407 0,733 2,427 1342.7
183 . 1849 . 1869 - 0,238 04252 ° 1849 - 28,407 - 0,734 2,431 13428 °
154 . 1844 _ 1664 D.232 © 04233 0 16864 208,408 0,737 2,435 13429
155 1040 1860 04231 0.252 0 1840 20,407 - 0,735 2,420 1343.1
156 . 1854 1898 0,231 0,252 .0 1836 26,404 0.734 2,431 1343,2
157 . 1854 . '1854 10,230 0,254 0 1854 . | 28,410 . 0,738 2,415 1343.4
SERT 1852 1852 . 0.,230° - 0.251 o 1882 . 28,410 0,732 2,416 1343.5
159 - . 1850 . 1850 . 0,231 . 0,252 0 1850 26,400 0.734 © T 20425 1343.4
140 1850 1850 0.231 0,252 0 - 1850 28,408 0,734 2,423 1343,7
161 1820 1870 - 0.234 04292 o 1670 28,407 047386 2,430 1343.8 3
162 Cg@70 0 1B70 04231 04252 o 1870 ©..28,408 . 0,734 2,425 1343.9
163 1848 . 4868 0.232 - 0,253 o 1040 28,409 0,739 2,439 1344.1
164 - 1886 . 1P&& . 0.231 04252 0 1066 - 28,407 - 0,738 2,431 1344.2
145 18564 16864 0,230 04252 0 1864 . 20.408 0.734 ‘2,422 1344.3
146 - 1833 1843 0,231 . 0,252 0 10863 . 284407 0,735 2,429 1344.4
167 . 1862 .  tes2 - 0.2 0,257 S " 1042 . 28,407 0.734 2,430 1344.5
140 . 1B&0 1840 " 0.230 0,251 o 1840 20,409 0.733 24420 134446
149 1859 1859 0,230 0,251 o - 16859 . 28,409 - v 0.733 2,421 1344.8
170 1859 18S9 0,232 04252 0 g59 . 28,404 0,736 . . . 2,433 1344,9"
171 1857 1857 0,231 0,252 0 - 857 - 20,407  0.73% 2,429 1345.0
172 ¢ 1856 SRR -7 0.231 0.252 0 1856 . " 284408 0,734 2,425 (345.1
173 1853 © o 1es3 - 0,230 0,251 - 0 ©*1853 28,409 - 0,733 2,420 1344.0
174 1849 1869 0,231 . 0,232 .0 1649 . 28,407 0,734 2,429 1349.3
175 1870 . 1870 0,231 0.253 9 1670 20,406 - 0,737 2,432 1349.4
176 1089 1069 04232 0,253 - ° 1049 . 28,405 0,738 2,438 1349,7 |
177 1865 1845 0,233 . 0.254 o 1845 20,402 0,742 2,451 1373.9
1768° 1864 . 1Bé4 - 0.234 0.255 0 1044 L 28,401 . 0,743 2,454 1373.9
179 1064 1864 0,234 . " 0,255 o 1864 26,402 0,743 2.454 13741
180 1842 1 1842 0.235 " 0.254- 0 1862 - 28,398 " 0.748 2,472 1419.1
181 1859 .1859 © 04237 04258 0 . © 1859 20,394 0.753 2,491 1484, |
182 1840 1840 . 04238 0,259 0 1860 . 28,392 0,756 . 2.500 1509.1 |
183 1834 L 1834 04250 04271 o 1834 28,347 0.791. 20622 1422.4 |
184 1833 1833 0,250  0.271 . 0 1833 . 28,384 - 04794 2,624  1622,5 ¢
185 1033 . 1633 0.250 - 0,271 0 1633 20,365 0,792 2,628  14622,7
186 1834 © - {834 0,250  0.271 o - 1034 20,364 0,792 2,627 1422.8
187 - 1833 - . | 1833 0,250 0.27¢ o 1633 . 28,346 - 0,791 2,624 1422.9 .
160 1834 . 1834 0.250  0.271 0 1634 . 28,366 0,794 2,623 1623.0 |
189 .. 1834 . 1834 . 0,249 - 0,270 o 1834 28,347 0,790 . 2,619 1423.1
190 1834 S 1838 0,250 0.271 0 1834 . 28,364 0.791 2,623 14232
191 1844 1844 . . 04250 . 0.271 0 1844 28,385 0.793 . 2,429 1423.4.
192 1880 . 1860 - 0.251 0.272 0 16840 284384 0,795 2,437 1423.5
193 1874 1874 0.252 - 0.273 6~ 1674 284363 0,797 2,441  1423.6
194 1888 - 1088 04258 0.273 o T C 28,344 0,794 2,438 1623.7
195 . 1901 . 1901 0,252 0,273 0 1901 . 28.362 0,798 . 2:643 16238
194 1914 1914 0.252 0.274 0 1914 - 28,341 0,800 & . 2,448 ' 1423.9
197 1926 . 1924 0,253 - 04275 0 1924 28,340 0,802 2,454 - 1424.1
, 198 1938 ge38 0,254 0,276 0 1938 28,357 0.006 - 2,448 1424.2
199 1949 . 1949 04255 0,274 0 1949 20,357 - 0.807 2,671 1424,3
200 1960 ., 1960 0,254 - 0,276 0 1940 26,358 0,808 2,669 1424.4
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LONG TERM HYDROSTATIC CONPRESSION, SAMPLE 42 ;
NUMDER  CONFINING . TOTAL AXIAL - - AXIAL - ' RADIAL ~PORE © MEAN EFFECTIVE POROSITY BULK VOLUME PORE VOLUME TIME
" PREGSURE (PS1) STRESS (PST)  STRAIN (%) SYRAIN (X). PRESBURE (PSI) BTRESY (PSI) (%) STRAIN (X)  STRAIN (X) (NIN)
201 1972 1972 0,254 . 0,276 . [} 1972 . 28,359 0,805 2,644 1624.5%
202 1989 1989 0,255 04277 0 1989 28,356 0.809 2,474 1424.4
203 2009 2009 0,255 0.277 o 2009 26,354 0.810 2,478 1424.8 |
204 2029 2029 04254 0,278 .0 2029 204355 0,012 2,603 1424.9 |
205 2048 - 2048 104257 0,279 0 2048 26,353 0.014 2,495 1625.0 |
204 2046 20644 0.258 0,201 " 0 2044 20.350  0.820 2,709 14251
207 2084 2084 0,259 . 0,282 o 2084 28,348 0,823 © 2,718 1625.2)
208 2100 2100 0,240 0,202 0 2100 26,340 0.824 2,719 1425.3 ]
209 2117 2117 04244 04284 o - 2117 . 20,345 0,820 - 2,735  1625.5
210 2133 2133 0,261 0,284 0 2133 " 28,345 0.828 2,738 1825.4
211 - 2149 2149 0,248 04204 ° 2149 28,345 0.828 2,733 1425.7
‘212 2165 214% 04241 0.284 0 2145 26,3459 0,029 2,735 162%.8 |
213 2479 - 2179 0,262 - 04283 .0 2179 28,343 0,032 2,744 1425.9
214 2195 2195 0,263 0,204 0 . 2198 20,342 0.834 2,750 1626.0
a1 2209 . 2209 04264 0.287 ° , 2209 - 28,340 0.837 2,759 1426.2
214 2223 2223 0,245 0.288 .0 2223 20,337 0.841 2,773 1426.3 ]
217 - 2237 2237 . 04264 0.209 0 - 2037 20,335 0.844 2,782 142444
218 2250 2250 0,244 0.290 o 2250 20,334 0.044 2,788 1426.5
219 - 2245 2245 04267 0,298 0 2265 28,333 0.848 2.794 18266
. 220 . 2259 2259 104287 0,290 0 2259 26,334 . 0.847 2,791 162647
221 2254 2254 | 04266 0.290 0 2254 28,335 0,045 2,784 1424.9
222 2249 2249 04286 0.289 o 2249 20,335 0.845 2,784 1427.0/
223 2249 . | 2249 0,266 04289 0 2249 . 28,335 0,845 2,782 1427.1
224 2275 2275 0,287 0.291 5.0 2275 26,333 0.840 2,793 1427.2)
225 . 2274 2271 04247 0.290 0 2271 20,333 0,840 2,792 1427.3
224 2247 2247 0.247 04291 o 2247 20,332 | 0.849 2,797 1427.4}°
227 2263 2243 0,267 0.291 o 2243 20,332 0.849 2,796 1427.6
228 2270 2270 04267 0.290 o _ 2270 7 28,333 ¢ 0,848 2,793 1427.7
229 2294 2296 0,246 0.291 o ;2294 28,332 0.850 2,800 1427.8
230 2293 2293 . 0,289 0,292 o0 2293 28,330 0.853 2.809 1427.9
231 ‘. 2289 2289 0.268 . 0.292 o 2289 28,331 0.832 2.005 1628.0
. 232 2205 2285 0.248 04292 o 2285 - 28,331 0,852 2,805 1428.1
233 2279 2279 0.248 04291 0. 2279 26,332 0,850 2,799 14628.4]
234 2244 2244 04249 0.293 0 2244 20,328 0.855 2,017 147341
235 2240 - 2240 0.271 0.294 o 2240 20,324 0.040 2,035 171044,
23 2236 2234 04274 0,294 0 2234 . 284323 0,859 2,033 1763.4)
SR 237 2234 2234 0,274 0,294 0 2234 28,324 0.840 2,837 1808.4
.. 238 2234 2231 04270 0.293 0 2231 26,327 0.854 2,823 1653.4
239 2229 2229 0.270 0.293 o 2229 26,327 0.854 2.821 1898.4)
240 2227 2227 0,271 0,295 . 0 2227 28,323  0.841 2.840 1943.4
241 2225 2225 04272 . 0,296 0 2225 28,321 04843 2,849 19668.4
i 242 © 222%> 2225 0.273 0.296 0 2225 28,320 0,845 2.854. 2033.4
v 243 2225 2225 04272 0,295 o - 2225 266322 00842 2,844 2076.4
244 2225 2225 0,271 0,295 0 2225 28,323 0.841 2,840 " 2123.4
: . 245 2222 2222 0.273 0,296 0 2222 28,320 0.045 2,855 2148.4
Py 244 2223 2223 0.274 0.297 o 2223 28,318 10,048 2,844 2213.4
i 247 2220 2220 0.274 0,297 ) 2220 28,318 0.0848 2,045 2258.4
e 248 2222 2222 0,275 0.29% 0 2222 28,315 0,872 2,880 2303.4
o 249 2220 2220 0,275 0,298 0 2220 28,315 0.871 2.877 2348.4)
' 250 2221 2221 0,275 0.298 0 2221 28,315 0.872 2,877 2393.4




LONG TERM HYDROSTATIC COMPRESSION» SAMFLE #2 - .
HURKRER  CONFINING " TOTAL AXTAL . AXTAL RADIAL ~ PORE HEAN EFFECTIVE - FOROSITY BULK VOLUME FORE VOLUME YIME
oo PRESSURE . (PSI). STRESS. (FSIY. STRAIN (X)) STRAIN (X)) FRESSURE (PSI) . STREGS (PSI) %) STRAIN (%) STRAIN (X} (HIN)
sy 2222 2222 T 02768 .. 04299 0 2222 28,313 - 0.875 2,889 2438.4
%2 | 2220 ' 2. 2220 .. 0:277 © 0,300 0 2220 ., . 28,318 0,877 2,894 2483.4
- 293 - a2 - 13 § . 0s278 - 04308 o 2221 28,4310 0.879 2,904 2528.4
254 2221 ‘ . 2221 0.278 - 04301 "0 2221 28,309 - 0.880 ~24906  2873.4
255 v 2221 L az21 . 0,279 0,302 -0 - 2221 Lo 2D.307 0,803 2,918 2418.4
. 254 2224 o T 2224 - 04279 0,302 -0 2224 28,306 0:884 - 2,920 2463.4
257 o 2224 Col 2224 - 0.282 0,303 0 S 2224 28,300 0.892 ' 2,948 2708.4
258 . 2227 2227 ' 0,282 . 0304 -0 © 2327 . 28,300 0,893 24953 - 2753.5
259 ' 2220 Lo 2228 . 04284 0.307 0 2228 2084295 . 0.899 C 24922 27985
240 2234 - L ed3A : 0.284 0.309 . o - 2234 oL 28,292 0.904 2,989 2843.4
261 2234 2234 .o 0.284 0,309 . L 2234 - . 28,292 0,904 2,988 2889,4
262 2238 2238 .- 0.284 0.310 o 2238 28,291 - - 0.908 T 20996 2933.4
263 - Q2240 2240 T O.288 04312 0 2240 .. 28.287 0,911 . 3.013 2978.5
284 2241 S 2248 0.290¢ 04343 ) T 224% - 28,204 0.915 - 3,028 2984.7
285 T 2240 . 22%0 04290 0.313 0 . 2240 20,204 0.914 3.029 2988.9
... 264 2239 . 2239 ‘ 0,290 0.313 0 2239 28,2683 0,916 ' 3.030 2987,1%
c 287 2239 - 2239 . 0.289 . 0,313 0 2239 28,204 0.915 3,025 2987.2
248 224} o 2248 0,290 0.314 0 2241 28,282 0.918 3:034 298743
249 T 224 L2241 0.290 T 0.314 0 2241 : 28,262 0.718 .- 3.037 2987.4
2720 - - 2264 : 2244 0.290 0.313 0 2244 20,204 0.714 3,029 2987.5
2721, 2287 2287. 04291 0,314 o - 2207 28,202 0.919 3,038 2987.6
272 L2315 - - $ 0.290° 0.314 .0 - 2318 - 28.2084 0.918 3.031 2987.8
273 12347 23147 0.292 0,314 o 23427 : 28,280 0,923 . 3.048 29687.9
274 L2374 ' 2374 0.292 , 0.318 .0 2374 28,280 0.924. 3,051 2988.0
. 275 - 2404 . 2404 0,295 0.31% o 2404 28273 0,932 3,074 . 2968.¢
S 276 243 . 2431 o “0,299 0.319 o 2431 ’ 28,274 0,734 : 3,080 2988.2
277 . . 2458 - 2456 0.294 0,320 0 2458 26,273 0.934 3.085  2988.3
278 - - 2481 . S 248% 04297 0328 0 2461 206,271 0,939 v 3,095 2968.9%
279 - 2504 2504 0.29% © 0324 0 2504 L 284287 0,946 ‘34817  2988.6
280 2523 2523 0.29? S 0324 0 - 2523 28,247 0.944 3.117 2988.7
281 ' 2517 asz o - 0,300 0,325 o 25172 & - 28,264 - 04950 3.129 296808.6
202 2510 : 210 . 0.299 0.324 o .. 2510 : 28,248 0.947. 3.122° 2988.9
283 2526 ) 2524 - 0,299 T 04324 o 2524 28,285 0,949 T 34123 2989.0
204 2562 7 2542 . 0,302 0,327 0 - 2962 28,2482 0,955 . T 30145 2989,2 ¢
285 L2594 2594 0,303 0,328 0 2594 o 284259 0.9506 ' I.455  2989.3 .
286 2823 : 2623 .- 04303 - 03289 0 2523 28,240 0.998 - 3,453 0 2989.4
287 2625 » 2825 0.305 - - 0,330 -0 2823 28,254 0.944 3,172 2909.5
286 2618 ' 2618 T 04304 0,329 0 2618 .28.257 0.942 - 34146 - 2989.6
289 - 2611 2611 04303 0 0.330 ] (288t 28.25% 0,984 31747 2989.7
290 : ‘2805 . 2605 0,304 0,329 o 24605 L 2842358 0.943 34149 2989.9
291 2600 2500 0.304 0.32% 0 2600 28,2548 0,942 343148 2990.0
292 2599 ' 595 0,305 0.330 0 2595 S 284235 0,944 3.173  2990.1
293 2591 o 2591 . . 0,304 . 0.329 o » - 2091 28,257 0.981 3.164 2990.2
294 2588 2588 0,303 0,328 0o 2508 20,250 0.940 3,161 2990.,3
299 2564 2564 .- 04304 0329 0 2584 26,255 0.943 3.172 2990,4
294 _ ase2 . - . . a%82 0.304 0.329 0 2582 20,256 0.963 - 3.471 2990.8
297 . 2579 2579 0,304 0,329 0 2579 28,257 0.941 3.1464 . 2990.7-
298 2574 ) 2574 04305 0.330 ] - 2074 T 28,254 0.945 3.178 2990,9
299 _ 2653 . 2653 _ 0,306 - 0.33% 0 - 2453 28,234 0,947 3,181 2991,¢
300 - 26488 _ 2485 B 0,307 0.332 0 2485 28,251 0.922 3,195 2991.3
:- G oy _‘ ‘ & 1 4
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NUMBER * CONFIMING . AXIAL PORE . :

‘ FRESSURE (PSI) STRESS (PSI) STRAIN (2) STRAIM (X) FRESSURE (PSI) GTRESS (PSI) %) STRAIN (Z) ~ STRAIN (%) (MIN)
301 2712 2712 04308 0.334 0 2712 28,248 0.974 3,210 2991.4
‘302 2721 2721 . 0.307 0.332 o 2721 28,252 0.971 3.192 2991.%

303 2715 2715 0.309 0.334 0 2715 28,247 0.978 3.214 2991.4
304 .27210 2710 - 0.308 0,334 o 2710 | 28,249 0,976 3.207 2991.7
305 2705 2705 0,308 0.334 o 2705 28,249 0.974 3,207 2991.8 .

306 2701 2701 0,307 0,332 0 2701 20,252 0.971 3.192 2992,0
307 2693 2693 0.308 0.333 o 2493 28,250 0.974. 3,203 2992,2 !
108 2692 - 2492 0.309 04334 0. 2492 - 28,247 0,978 3,215 2992,3
309 2689 2489 0.308 0.333 o 2609 28,250 . 0,974 3,202 2992,4
310 2685 2485 10,308 0,333 o, 2485 20,250 0,973 3,201 2992.5 |
31 2484 2484 0.307 0,332 0 2464 20,251 0,972 34196 2992,7
312 - 2481 2461 0.307 0,332 o 2461 20,252 . 0,971 - 3.192 2992,8
-313 2680 2600 0,307 0.332 0 2480 28,252 0.971 3,191 2992.9
314 2477 2477 0.307 . 0,333 o 2477 20,250 0.973 3.199 2993,0
315 . 2675 2475 0,306 0,332 o 2475 . 28.253 0.949 3,187 2993.3
316 2708 2708 0.312 0.337 0 2708 26,241 0,987 3,246 3038,3
317 2704 2704 0,315 0.341 0 2704 28.233 . 0,997 3,281 3083.3
318 2703 2703 0,317 0,343 0 2703 120,229 1.002° 3.299 3128.3
319 2699 2699 0.316 0,344 0 - 2699 128,232 0,998 3.20% 3173.3
320 2499 2699 0.317 04343 0 2499 20,229 1.002 3,300 3218.3
321 2696 2494 0,319 04344 0 2694 26,224 1,007 3.317 3243.3
322 2698 2494 0.319 0.344 o 2696 28,226 1,008 3.314  3300.3
323 2692 2492 0,320 0,349 o 2692 ' 28,223 1,010 3,327 3353.3
324 2691 2491 0.319 . 04345 0 3491 26,224 1,009 3,324 3398.3
325 2487 2487 0.318 0.344 "0 2407 28,226 1,004 . 3,314 3443.3
324 2684 2404 0.319 0,344 o 2404 28,225 1,007  3.319  3488.3

* 327 26081 2481 0,319 0.344 0 2481 2084226 1,007 30316 3533,3
328 2674 2474 0.318 0.343 0 - 2474 20,227 1.00% 3,309 3578.3
329 2674 2474 - 0.318 0.344 o ' 2474 20,224 1,004 3,314 3623.3
330 2670 2470 0.319 0,345 0 2470 26,224 1.009 3.324 3448.3 |
331 2649 2449 C0.319 0,344 0 2449. 28,225 1.008 3.322 3713.3
312 2645 2445 0,319 0.344 0 24465 - 28,225 1,007 3,319 3758,3
333 2645 2445 0.31% 0.344 0 2465 28,227 1.008 3,322 3003.3
334 2662 2482 0.319 0,344 0 2662 20,225 1,007 3,318 3848.3
335 2662 2642 0.319 0,345 o 26582 28,224 1.009 3,325 3893.3
334 2644 2644 0,319 0,345 o . 2644 . 20,224 1,009 3,325 3938.3.
337 2695 2495 0,312 0,337 o 2493 28,240 - 0.987 3,246 3963.3
338 2494 2496 . 0,313 0.339 . 0 2494 284237 0,991 3,261 4028,3
339 2490 2498 0.315 0,341 0 2498 26,233 0.997 3.283 4073,3
340 2699 2499 0,316 0.342 0 2499 28,231 1.000 3,293 4118.3 |
341 2702 - 2702 0.319 0344 0 2702 20,226 ', 1.007 3.316 4143.3
342 2704 2704 0.318 0,343 0 2704 20,228 1,004 3.305 4208.3
343 2707 - 2707 0.318 0,344 0 2707 28,227 1,004 3,312 4253.3
344 2712 2712 0.321 0.344 0 2712 20,221 . 1.013 3.338  4298,3
345 2716 2716 . 0,320 0.344 0 2714 28,222 1,012 3,334 4343.3
347 2725 2725 0.324 0.350 0 2725 26,214 1,024 3,372 4433,3
340 272@ 2728 0,323 0.348 o 2728 20,217 1.019 3,356 4449,2
34¢ 2727 2727 0.324 0.352 0 - 2727 28.210 1,029 3,391 4449,4
aso 2728 2728 0.322 0.347 o 2728 28,219 1.017 3,348,
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ILONG TERM HYDROSTATIC CONPRESSION) SAHPLE #2

 NUMBER  CONFINENG -~ TOTAL AXIAL . AXIAL - - ~RAMIAL ~ PORE - MEAN EFFECTIVE FOROSITY BULK VOLUME FURE VOLUHE - TIME
- PRESSURE (PSI) STRESS (FSI)  STRAIM (X) STRAIM (X) FRESSURE (PST) STRESS (PSI) (%) STRALN (Z)  STRAIN (X) (HMIN)
S35 - 27226 - 2726 0,325 . 043450 0 , 2724 20.213 S 14029 3,376 AN49.7
352 2728 2720 0,322 0,348 Lot . 2728 28,218 f.018 3,353 4449.8
353 2752 2752 0,324 0,349 0 2752 . 28,218, 1,022 : 3,345 4449,9
.- 354 2791 . - 2791 0.326 C 04352 o 2791 . 28,212 1,029 3,387 4430,0
- 358 2813 C 2813 04327 0,353 o 2613 20,209 . . 1,034 3,401 4450,1
356 2825 . 282% 0,328 0.353 0 2025 28,208 - 4,034 3,403 4450.3
387 2920 C o 2u28 S 0,327 0,353 0 2628 ° 28,210 1,033 3,397 44504
3se 28311 w2831 .- 04328 0,353 0 2831 © 284208 1,035 3.404 44350,5
359 - 2834 2834 0.322 = 0,353 0 26834 284209 . 1,034 S 34400 4450.4
340 2639 2839 . 0,327 0,352 o 2039 28,211 1,031 3,392 44%50.7
- 2é1 2844 . . 2644 04329 0,354 o 2044 28,206 - 1,038 3,413 44%0.8
D383 - 2848 - 26844 0,324 0,354 .0 2644 . 28,208 1,038 3,408 4451.0
343 2851 285t ‘ 04324 0.352 o 2051 268,211 " 1031 T 34390 44%8.1
384 2655 ' 2055 04,328 C 04352 o 26855 z 28,212 1.030 3.388 4451.2
345 2859 . 2659 0.327 0.353 0 2859 28,210 %.033 3.396 4451,3
348 ap42 : 2642 L 04328 0,354 0 2842 . 28,208 1,038 - 34405 4451.4
367 2845 - - 2845 0,329 0,353 o 2845 28,204 1,039 3,414 4451.5
348 2848 ‘ 2068 , 0,329 0,395 0 2848 268,206 1,038 3,413 A451,7
369 2873 - 2873 0.327 T 0353 0 2073 . 28,209 © 1,034 ‘3,399  4451.8
370 2874 : 2874 'Q.320 © 0,354 o 2874 . 208,208 1,038 3,407 4451.9
371 28979 26879 0,329 0,355 ) 2079 28,204 1,039 3.418 A452.0
372 2084 2684 04328 04354 0 2884 24,208 1.037 ~3.408  4452.%
373 - 2687 © 2887 . 0.328 0,354 0 2687 28,208 1.036 3,405 4452.2
374 2898 26891 0,329 0355 ) 2691 28,206 1,040 3.418 4452.4
375 . 2m94 T 2694 04329 0,355 0 2894 28,207 - 1,038 - 3,410 4432,5 |-
3728 2897 - 2897 3.329 0.355 ° 0 2697 . 28,205 1,040 3,420 44%2.8
377 . 2900 2900 . +330 0,356 0 2900 . 28,205 1,041 : 3.421 4a52.7
378 2904 2904 © 04329 0.355 0 2904 . 28,208 1.040 T 3,418 4452.8
379 2909 2908 0.329 © 04359 0 2908 284,208 0 1,040 3,417 A452.9
380 2912 . 2912 L0329 0,355 0 2912 . 28,204 1,039 © 3,415 4433.1
381 2915 av1s 0,329 . 0,355 o, 291% 20,206 1.040 T 3,418 4453.2
382 2919 2919 - . 0,330 0,354 0 . 2919 _ 26,204 1,042 3,425 4453.3
383 2922 ‘ 2922 . 0,330 0,354 0 2922 : 28,204 = 1,043 3.426 4453.4
384 2928 : 292% 0,330 0,356 0 2923 29,204 1,043 3,426 4453.5
3as ' 2930 2930 0.330. = 0,358 [\} 2930 . 20,205 1.041 3.420 4453.4
. 386 2956 - 2954 0.330 0.357 o 25%4 20,204 1,043 3,424 4433.8
- 387 2987 2987, 0.333 L 04359 0 2987 28.199 1,051 T 341480 4453.9
388 . 3014 3014, 04333, 0,359 0 3014 - 28,199 ‘1,051 3.450 4454.0
a9 3040 3040, 0335 0,354 0 3040 © L 20.193 1,058 _ 3,470 4434.1
390 3045 L 3085 0,335 101342 0 3045 © 284195 1,038 3,471 44%54.2
{3 3090 ’ 3090 0.337 0,343 0 30%0 28,192 1,044 " 3,489 4454,3
392 3113 3113 0,338 0.344 0 3113 28,191 1,048 3,495 4454.5
. 393 3137 3137 T 04338 0,385 o 3137 ' 208,189 1,048 3.501 44%4.4
194 3158 3158 0.339 0.365 0 1% ; 28,189 - 1,049 3.502 4454.7
395 31179 31729 0,338 0,345 0 3179 28,190 - 1.048 3,499 4454.8
396 3200 3200 0.341 0,387 0 3200 20,185 1,076 3.523  4454,9
397 3220 3220 0,340 0,387 0 3220 - 28,187 1.074 3,514 4455.0
. 398 32290 ! < 1-711 0341 0,348 0 3229 284185 1.07? 3,524 -4455.2
399 . 3214 L3214 0,343 0.370 0 3214 26,189 1.083 3.546 4455.3
400 3207 : 3207 0.344 0,347 o 3207 28,184 1,075 3,519 . 4455.4°




LoNG TERH nvnnosrntrc CDNPREBBIDN' gaHPLE 82 B T R RPEIRTE
NUNBER | CONFINING . TOTAL AXIAL  AXIAL RADIAL.© PORE MEAN EFFECTIVE FPOROSITY BULK UOLUME PORE VOLUME VIHE
" PRESSURE. (FST)  STRESS (FSI) STRAIN (%) STRAIN (%) FRESSURE (PSI) BIRESS (FSI) - () STRAIN (%)  STRAIN (%) CHIN)
a01 3202 3202 0,340 0,346 . 0 3202 © 28.188 . 1,072 3.511  4455.5
402 M9 319s 04344 0.374 o 3196 20.178 1,085 3,557 4455.4
403 ~3191 39 © 700342 04349 0 3191 ©28.181  © t.08i 3.540 4455.7
404 3187 3187 . 0,340 0,387 o . M87 . 28.188 1,074 3,519 4455,9
405 - 384 - 3104 - 0.341 . 0,382 0 - " -3ea - 28.165 1,075 3,522 4456.0
406 3180 . . 3180 04340 04367 0o . . 3tso 28,186 14074 3.518 445641
207 - m77 3177 0,340 04387 S0 3177 20,106 1,074 . 3,518 44%8.2
a08 374 M7a 0.341 0,347 0 3174 20,185 . . 1,076 3.524 4456.3
409 . M72 w72 0,341 . 0,348 0 372 200184 . 1,077 T 3.528  4456.4
Ao 31720 E70 0 o 0,340 - 0,347 0 3170 - . 28.186 - 1,073 3,514 4454.4
Al 3167 3167 0,340 0,347 X o . at47 . - 2m,088 - 4,073 3.514  4454.7
412 3166 3146 0.344 0,370 e 3186 © 284178 1,085 3,556 4456,8
13 3144 3164 . . 0340 0,347 . o 3164 28,186 1,074 3.519  4456.9
. A14 3142 . 3182 0.344 0,370 o 3182 .. . 28,178 1,084 3,555 4457.0
T AL 3161 3144 T 04348 - 0.348 ° - 3161 28,404 1,077 © 3.528 4457.1
416 360 3140 04341 0.348 - 0 : 3140 28,103 1,077 . 3,531 4457.3
417 MMS9 . W59 0,342 0.368 VL0 3 28,183 . 1,078 3,532 4457.4
a8 3157 CoMs? 0.340 0,387 ° 0 : 35?2 . 20.i86 = - 1i074 3,517 4457.5
A19 3156 3156 0.341 0.347 o 3154 T 28,188 1,075 3,523 4457.4
420 3156 3156 04342 0,340 0 3se . - 28,102 1,070 3,535 44577
421 © 3155 3155 0.340 0,368 0 355 . 20,187 1,072 3,512 4457.8
422 3154 3154 0,341 0.387 0 3154 28.18% 1.073 3,522 4450.0
423 3153 3153 . 0,33 . 04320+ 0. 353 . 0 204179 - 1.083 3,551 4458.1
A24 31e3 . 3183 04340 0.387 . 0 ‘3183 © 28,186 1,074 3.517 4458,2
425 3207 . -~ 3207 0.342 0.348 0 © 3207 268,184 1,078 3.530 4458.3 -
424 3205 3205  0.342 0,349 0 3205 . 20.182 1,080 3,537 4458.4 |
427 3202 - 3202 04343 0.370° 0 - 3202 . 2R8.181 1.082 3,545 4458.5 |
420 - 3201 3201 0,343 0,370 o ~ 3201 . 28,180 1,002 . 3,546 4458.7
429 3199 3199 0,344+ 04370 o - M99 . 28,479 - 1,084 3.551 44508.8
430 3198 S 3198 . 0.343 ¢ 0,389 o 3198 ‘284161 1,081 . 3,542 4458.9
A31 397 *397 0.342 0.389 0 3197 26,182 - 1,080 3.539  4459.0
a32 3195 . 3195 0.342 0,348 0 3195 " 284163 1.078 3,532 4459.1
A33. 394 394 0,343 0,349 o 3194 - 28481 - {.082 3,543 4459,2
A34 - 3194 3194 0,343 0,349 0 3194 28,481~ 1,001 3,541, 4459.4
- 435 3193 - 3193 0,342 0,359 o 3193 28,182 1,079 3,535 4459.5
A3s 3oL e 0.342 0,348 o 3191 © 28,183 1,078 . 3,531 415944
A37 3190 3190 0.343 0,370 o 3190 . 28.180  $.082 3.547 A459.7 |
438 - 3190 3190 .. 0,343 0.349 0 3190 20,161 1,001 3,543 4459.8
A39 3190 3190 . 04343 0,359 "0 3190 ' 28.180 1,082 3,545 4459.9
440 3188 3188 0,343 . 0,370 .0 3189 . 28,180 1,083 3,548 4440.1
A1 3108 - 31608 0.343 0.349 0 3iga 20.1681 . 1,081 . 3.543  4460.2
A42 37 - 3167 © 0.343 0,349 0 3187 . 28.181 1,081 3,543 4460,3
443 3184 3184 0.343 0.349 0 3186 28,100 1.082 3,545 4440.4
444 3184 3186 . 0.344 . 04370 0 3184 28,178 1.08% 3,554 4440,5
445 - 3186 . 3184 04304 0.371 0 3186 - 28.178 1,085 3.557 4460.4 -
444 3185 365 . 0.344 . 0.370 0 3185 20,179 1,004 3,552 4440.8
447 3185 , 3185 0,344 04370 o 3185 28,179 1.084 3,553 4440,9
448 3185 7185 . 0,343 0,349 o 3105 20,181 . 1,081 | 3,542 4461.0 .
449 3183 - 3133° 04344 . 0,370 o 3183 - 28,170 1,085 3.555 4441.3
450 3172 3172 " 0.346 - 0,373 o 3172 . 284173 " 1,092 3,581 4506.3 °

.
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_ NUHBER anFleuB' TOTAL AXIAL AXIAL  RADIAL PORE : nsau EFFECTIVE POROSITY BULK ooLqu FORE VOLUNE rlne
- PRESSURE (FSI) STRESS (FSI1) STRALMN (X)  STRAIN (X) FRESSURE (PSI) STRESS (PSI) . (%) S8TRAIN (%)  BTRAIN (X) (NIN)
451 3171 3171 0.349 .. 0,375 o 3171 208,148 101 3813  4551,3
452 3170 3170 0,351 . 0.378 0 3170 28,148 1.107 3,435 45946.3
453 3170 3170 04354 0,380 0 3170 20,157 1.114 3,456  4641.3
454 3148 3148 0.354 0,360 0 -31e8 268,157 1:114 3,657 4688.3
455 - 3186 3148 - 0,354 . 043681 0 3164 28,155 1,116 3,685 A4731.3
‘456 3144 3144 0,358 0,382 o 31484 204152 1.120 3,460 4776.3
457 3182 3142 0.356 04303 o 3162 28.1%0 14122 3,687 4821.3
* 4506 -3158 150 0,357 0,393 o 31359 28.1%50 1.423 3,468 40884.3
459 3155 3155 0,357 0,393 o 3185 28,150 14123 3.688 491143
- 460 3151 3154 - 04358 0.302 0 3151 . 28,151 Tte124 3,483 4958.3
461 3148 - 3148 04357 0,303 0 3140 28,149 1,124 3,493 5001.3
462 3145 . 3145 04354 0,303 o 3145 - 2684150 1,422 3,480 5044,3
443 3139 3139 0.354 0,383 0 3139 284451 © 1021 3,683  5091.3
A64 - 3138 3139 04354 0,303 0 3130 284150 14122 3,480 5136.3
443- ‘333 3135 0,357 04363 0 . 3135 204149 1,924 3.492 5101.3 -
464 - 3131 3131 0,357 0.383 0 3131 204149 1,124 3,694 5224,3
467 3120 3120 0,357 0,383 o . 3128 28.450 1,123 3,490 5271.3
. 468 3127 3127 0,338 0.304 0 3127 20,140 14128 © 34700 $318.3.
449 3125 3125 04340 0.384 ) 3125 - 284143 1.132 3.723 53413
470 3190 3190 0:342 0,309 0o 3190 .- 284130 1.140 3:745  5406.3
471 3190 3190 - 0,345 0,391 "0 - 3190 . 204132 1.148 3,773 5451.3
472 3193 3493 04344 0,392 o - 3193 28.131 1.150 3.781 5494.3
473 3195 3195 0.347 0,394 .0 3195 - 284427 1.155 3.798 5541,3
474 3198 3199 0,348 0.394 0 3198 28,127 1456 3,801 55086.3
475 3204 3204 0,370 . 0.397 0 3204 28,122 1.163 3.825 5631,3
474 3209 3209 0..370 0.397 0 3209 284121 14164 3,829 5676.3
A77 3213 S -3213 0.374 04400 . 0 32143 284114 1.174 3,061 5721.3
478 3220 . 3220 0.373 0,400 ) 3220 - 284414 " 14173 3.060 5766.3
479 3224 3224 04374 0.401 0 3224 28,113 1.475 3,864 5611.3
480 3231 3231 - 04378 0,402 0 3231 284110 - 14180 3.801  5854.3
- 481 32320 3232 0,378 0.402 0 -+ 3232 . 284110 1.180 3.802, 5071.4
482 13233 3233 0:375 0,402 0 3233 28,411 1,478 3.875 5871.8
483 3233 3233 0,373 04402 0 3233 28,114 1.178 . 3,875 %871.9
484 3232 3232 0,374 0.403 0 3232 28,108 1.182 3.689 5872.0
485 3233 3233 . 0,378 0.403" 0 - 3233 284109 1.181 3.085 5872.1
4848 3233 3233 . 0.374 0.402 0 3233 28.110 1.180 3,882 5872.2
487, 3232 3232 0:377 . 04403~ 0 3232 284108 1,183 3,892 %5872.3
488 3233 3233 0,375 04402 o 3233 28.1114 1179 3.878 §6872.5
489 3233 3233 0.375 0,403 ] ‘3233 28,109 1.484 3.886 $872.4
490 . 3231 3231 0.376 0,402 ) 3231 28,109 1.181 3.884 5872.7
491 3233 3233 0,374 . 0403 ° o 3233 284109 1.102 3.808 $5872.8
492 - 3233 3233 0,375 . 04401 01 3233 28,1412 1,77 3.872 5872,9
493 3233 3233 0,376 04403 0 - 3233 28,108 1.102 3.890  5873.0
494 3233 3233 0.375 . 0,402 0 3233 20,111 1.178 3,875 5073.2
495 3233 3233 0.375 0.402 0 3233 28,410 1:179 3.879 5873.3
496 3232 3232 04377 04403 0 3232 28,108 1.103 3.892 5873.4
497 3232 3232 0,374 04402 0. 3232 20,110 1.180 3.882 5873.5
498 - 3231 3231 0,376 0,402 0 323 - 28.110 1.180 3.882 5873.6
499 3231 3231 0.375 0,401 ] 3231 28,112 1,177 - 3.873 5873.7
500 3230 3230 0.376° 04403 0 3230

36873.,%
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470

MUMBER - TOYTAL AXIAL AXTAL FORE _
. PRESSURE (PSI) STRESS (FSI) STRAIN (X) STRAIN (X) PRESSURE (FSI) STRESS (PSI) . - (%) STRAIN (X)  STRAIN (%) (MIN)
501 3230 3230 0,376 10,402 o - 3230 28,110 1,180 3,882 5874.0
502 3230 3230 0,377 0,403 o 3230 268,108 1,183 3,891 5874.1
503 3229 3229 0.377 0,404 0 1229 28,107 1.104 3.897 5874.2
504 3220 - 3228 0.377 0,403 o 3228 28.107 1.184 3.895 5074.3
505 - 3228 3228 0,379 0,406 o 3228 28,102 1,191 3.919 5674.4
504 3224 3224 0,385 0,412 0 3224 28,089 1.208 3.980 5874.4
© 507 3224 3224 0.380 0,415 0 3224 28,082 1.218 4,014 5874.7
508 3224 3224 .. 04391 0,417 o 3224 28,076 1.224 4,040 5874.8
509 3222 3222 0,391 0,418 0 3222 28,074 1,227 4,044 5B74.9
510 3079 3079 0,308 0,414 0 3079 28,081 1.216 4,015 5875.0
511 2707 2207 0,378 0,403 0 2707 128,097 ‘14184 2,928 5675.1
512 2425 2425 0,370 0,394 o . 2423 28,111 - 14158 3.857 587%5.3
I 513 2199 2199 0,343 - 0,384 0 2199 28,124 1.135 3,790 56875.4
514 2147 2147 0.351 0,384 0 2147 28,127 1.429 3.774- 5875.5
515 2140 2140 0,340 0.363. 0 2140 28,129 1.127 3,745 5675.6
514 2033 2033 0.356 0.378 0 2033 28,137 1,112 3,723 5675.7°
517 1914 1914 0,352 104373 P e 1914 28,145 1.099 3,682 5875.8
518 1819 1819 0,348 0,349 o 1819 | 208,152 1.084 3,645 5874.0
519 1748 1748 04346 0,384 0 1740 20,157 1,078 3.420 5876.1
520 1688 1461 0,342 0,342 o 1401 20,184 1.047 3,586 5076.2
- 8521 1615 1615 0,339 0,350 o . 1618 28,172 1.054 3,540 5876.3
522 1543 1543 0,334 0,355 o 1543 28,177 1,044 3,524 5674.4
523 1519 1519 0,334 0,352 o 1519 ‘28,188 . 1.039 3,501 5074.5
524 1475 1475 0,332 0,350 - .0 1475 20,106 1,032 3,478 5876.7
525 1435 1438 0,331 0.348 ° 1434 20,168 1,027 3,464 5878.8
524 1401 1401 10,329 0.346 ° 0o 1401 28,192 1,021 3.447 5876.9
527 1329 1329 0,327 0.343 o 1329 28,197 1,013 3,421 5677.0
528 1240 1260 0,323 0,339 o 1240 28,204 1,001 3,384 5077.1
529 1203 1203 0.321 0,335 0 1203 28,208 0,994 3.344 5077.2
530 1152 1152 0.319 0,334 0 1152 28,213 0.984 3,342 5677.4
531 1105 1105 0,316 0,331 o 1105 28,218 0.978 3.314 5077.5
- 532 1085 1045 0.314 - 04328 o 1065 28,222 0,974 3.293 5877.6 |
533 1026 1025 0,313 04326 o 1026 28,226 0,965 3.275 5077.7 - |
534 989 969 0,310 04323 0 . 989 268,233 0,955 3,243 5877.8
535 957 957 0,307 0,320 o 957 28,237 0.947 . 3,218 5877.9
: 536 925 925 0,307 04320 0 925 28,237 ° - 0,948 3.217 5078.1
. 537 894 . a6 0,303 0.317 o 8948 28,242 . 0,940 3.196 '5678.2
538 867 867 0,304 0,314 0 887 28,244 . 0,934 3.106 56768.3
539 840 840 0,302 0,313 0 140 28,249 0.929 3.162 5078.4
540 813 813 0,300 0,311 0 813 28,254 . 0.921 3,134 5070.9%
541 7689 789 0,298 0,309 0 789 20,258 0,915 3417 5878,4
542 760 764 0,296 0,307 o 764 28,241 0.910 3.103 5678.8
543 742 742 0,295 0,305 o 742 28,264 - 0.908 3,008 5678.9
| 544 719 719 0.293 - 0,303 0 719 . 28,247 0.900. 3,070 5879.0
: 545 497 697 0,293 0,302 0. 897 28,249 0.898 3.043 5679.1.
- . S48 | 459 459 0,291 "0,300 o . 459 28,272 0.892 3,045 5679.2
547 412 612 0.287 0,294 0 412 28,201 0,879 - 3,003 58793
A 548 542 542 0,284 0.291 0 562 26,209 0,864 2,943 5679.5
. 549 © 520 520 0.280 0.260 0 520 28,296 0,856 2,929 . 5879.4
: 550 470 470 0,277 0.284 ) 268,302 0,845 2,694

5879.7
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NUMEER -~ CONFIMING . TOTAL AXTAL .. AXIAL RADTAL "PORE - HEAN EFFECTIVE FOROSITY FULK VOLUME PORE VOLUME TIME
. PRESSURE (FS1) - STRESS (PSI) STRAIN (X) ' STRAIN (%) FRESSURE (P1) STRESS (PSI) ~ (X) ° . STRAIN (X)  STRAIN (X)  (HIN)
551 422 422 0.273 0,280 0 az2 - 28,311 0,833 2,855 %B879.8
552 380 300 0.270 0.:275 0 380 28,319 0.821 2.816 -5879.9
6553 342 342 0,268 0,273 o 342 20,324 0.813 2,791 $0680.9
554 279 279 0,260 0,244 e 279 28,340 - 0,789 2,713 5800,3
555 244 244 0.257 0,261 o 244 28,347 0.778 2,678 58080.4-
556 211 211 0,252 0,255 .0 218 20,357 0.743 2,626 5600.5
557 178" 178 0,249 0.251 0 178 28,345 0.751 2,588 5800.4
556 153 153 0.245 0.248 0 153 28,372 0.740 2,553 56080.7
559 125 125 0,242 0.244 0 1235 20,380 0.729 2,515 5080.9
540 102 102 0.238 0,239 0 . 102 20,389 0,214 2,470 5881.0
s561 80 - . ga 0.233 0,235 0 80 28,399 04702 2,425 5081.1
542 &1 . &L 04230 0,23t o at 28,406 0.492 2,391 5801.2
543 a3 A3 04228 0,227 -0 43 28.415 0,679 2,348 5881.,3
564 25 25 0.224 0.224 0 25 28,419 0.472 2,325 5881.4
545 11 11 04221 0.221 -0 11 28.426 0.643 2,293 5681.4
- §&& -33 . =33 04218 0.215 0 -33 26, -~ 0.846 2,238 %801.7
547 . =77 =72 0.208 0,204 0 -77 59.455’ 0.420 2,152 5801.8
- 568 -137 -137 C 0196 0.194 S0 -137 28,480 0,584 2,030 5862.0
549 =158 -1%8 0.192 0.1%0 0 -158 28,489 0.571 1,986 5882.1 |
570 -179 -179 0.187 0.184 0o -179 26,500 0,554 1.930 58682,3 & |
571 -321 -321 0.,1%0 0,145 0 ~321 04441

1.544

5862.4




1

CSSR cul el i Y ol cul ool enBl P S o SR SR SR SERL S SRR e Rl

~“LONG TERM_HYOROSTATIC COMPRESSIONs SAMFLE #3

© NUMBER  CONFINING TOTAL aXIAL ~  AXIAL RADIAL FORE HEAN EFFECTIVE PORDSITY KULK VOLUHE  FORE VOLUME = TIME
S FRESSURE (FSI) ~ STRESS (FSI) STRAIN (X) STRAIN (%) FRESSURE (PSI)° STRESS (PSI) - - (X) . STRAIN (X)  STRAIN (%) (HIN)
. - . L - . B » . N
N} 195 - 195 - 0,098 . 0.044 0 195 ‘ 30,875 .. 0,185 : 0,591  153.9
2 220 220 04105 0,047 0 220 - - 30,468 0,198 - 0,431  354.2
3 234 T234 0 7 04109 T 10,048 0 234 30.462 0,204 0.6454 354.4
Y 28 - . . 248 04119 T 0,053 0 . 248 - 30,649 . 0,225 0.744 . 154.7
5 316 . 316 0,130 © 0,058 0 38 30,435 T 04244 0.781 - 354,9
3 408 ~ 405 0.14%5 ' 0,045 0 405 30.414 0,275 0.870 355,2,
7 504 C 804 0.158 0,072 0 504 .. 30,400 0.302 0,950 155.4
K:] 415 415 0,172 0,078 0 615 30,583 - 0.329 1,033 - 355.7
9 733 _ 733 " 0.182 . 0,083 0 732 30.571% 0,349 1,089 355.9
10 -840 : 880 0.1924 0,089 ) 840 T 304557 0.372 1.158  3%4.2
) & SR 993 v 993 0,205 0,095 o 993 30,544 0,395 S 14224 35644
12 1129 T 1429 0.213 - 0,099 0 1129 30,535 0.4118 T 14270 354.,7
13 1266 1266 0.222 0,103 0 1244 30,525 0,428 1.316 354,97
14 1399 1399 0,229 0107 0 1399 ; 30.517 0,443 . 143%7  357.2
15 1523 ' . 1523 04237 - 0.111 0 1523 T 30,509 0.459 14400  357.4
14 _ 1631 ' 1431 04244 0,115 0 1411 30,501 - 0,473 ; 1.440 357.7
17 1723 - 1723 0.248 0,117 ] 1723 30,494 0,481 1,442 357.9
18 1795 . 1795 : 0,252 04119 0 S179% 0 30,491 . 0.490 : 1.487 358.2
19 1846 - To1846 0 04254 04128 0 . 1844 ' 30,488 0,497 . 1,505 3%8.4
20 1924 © 1924 0,240 0.123 0 T 1924 30.483 0,505 1.529 158.7
.21 1924 . 1924 0,240 0,123 0 19249 30,404 0,505 1,527 158,9
22 1924 o 1924 L 04240 0,123 0 1924 30,404 0,505 - $.526 . 159.2
23 1924 1924 0,260 0,123 0 1924 30,484 0,505 1.527 359.4
24 1924 1924 0,240 0,123 0 1924 30,403 0,504 : 1.530  359.7
25 . 1925 1925 - 0,288 . 0.123 0 1925 30.401 0.508 1,537 . 359.9
24 19258 1925 0,281 0,123 ] 1925 30,481 0.508 1,530 - 340.2
27 1925 1925 - 0.281 0.123 - 0 1925 30.482 0,507 1.534  340.4
28 1925 1925 T 0,268 - 0.123 0 192% 30,402 0.508 1.537  340.7
29 1924 1926 . 04261 0,123 0 1924 30,4682 0.508 T 1535 341.1
30 1922 - 1922 0.258 . 04122 0 - 1922 . 30,486 0.501 1.514 404.1
31 1920 - 1920 0.259 © 0,122 0 1920 30,405 0,503 1.520 451.1
© 32 1919 : 1919 T 04258 © 04322 0 1919 © 30.484 0,502 1514 194.1
33 1917 ' 1917 © 04250 0,122 S0 1917 30,465 0.503 . 1,520 5411
34 1915 1915 ‘0,242 0.124 0 . 1915 30,480 0.509 $1.542 S84.1
35 C1914 1914 0,258 0.122 0 1914 30,485 . 0.502 1.518 4311
36 1915 1915 .0.259 0,122 0 « . 1915 30,404 0.504 1.524 67641
37 1912 1912 0,259 C 04122 0 1912 30,4604 0.504 1:526 721418
k{:] 1911 1911 . 04254 0.120 0 1911 - 30,490 ‘0495 . 1.495  744.1
39 1922 0 922 0,247 0.117 0 1922 30,499 0,482 . 14453° 614.1
. 40 1924 1924 : 0.24% 0.114 a 1924 30.503 0.478 1.438 854.1
A1 1926 1928 0,232 0,110 0 1924 . 30,520  0.4%2 . 1,354 ° 901.1
.42 1923 : 1923 04244 T 04147 0 1923 . 30,508 0,480 14447 944,41
A3 1919 ’ 1919 T 04269 T 04127 0 1919 30,472 0,522 1.582  991.1
44 1916 . - 1914 T 0,248 0.124 0 1914 30.472 0.521 © 1,579 1034413
45 1910 1910 0,245 0,123 0 1910 .- 30,474 0.51% 1.560 10681.1
‘48 1904 1904 0.247 0.326 0 1904 . 30,474 - 0.518 - T 1,570 11248
A7 1900 1900 _ 0.24% 0.125% 0 1900 30,477 0.514 1,357 1121,
48 1892 1897 0,243 0.124 0 1897 30,480 0510 T 14845 121841
49 1891 . 1891 S 04262 0.123 0 1891 30,481 0.508 1.540 1241.1
50 18688 1868 ' 0,262 0,123 0 16000 30,4680 0.509 : 1,541 1304.1
'




LONG TERM HYDROSTATIC CUHPRESSION: SAMPLE #3

- .NUHBER - CONFINING - TOTAL AXIAL - AXTAL RADIAL ~ PORE HEAN EFFECTIVE POROSITY ERULK VOLUNME PORE VOLUME YEME
‘U PREBSURE (PSI) STRESS (PSI)  STRAIN (X) STRAIN (X) FRESSURE (FSI) STRESS (PBI):- 2 STRAIN (%) STRATN (%) ~ (MIN)
-3 1883 . T .1683 L 0.282 . 0.123 .0 1683 © 304481 C0.508 1,539 1351.1
82 . ..1879 L 1879 : 0.24% 0,123 0 1679 30,482 ‘0,504 34534 13941
- 5% 1874 R 1674 0,261 0,123 0 1874 . 30,48% 0,507 1,538 1441,.1
54 ' 1872y 18724 0,242 . 0,123 0 16721 oo 304480 - 0.508 1.540  148648.1
- ) 1847 1847 0,241 : 0,123 - 0 1047 : 30,481 0,507 1.538 1531,.1
. 54 : 1843 ‘ 1843 . 0,241 . 0,123 o 16843 : 30,482 0.504 _ 1,534 15726.1
Y4 10859 1859 0,259 . 0.122 ] 1659 ' 30,4684 0,503 1,524 1621.1°
+1: I 1908 o 1908 : 0,245 0.125 0 1900 30,477 0.514 1.558 1848441
59 - 1921 1921 0,266 0,125 Q- 1921 30,4748 0.514 1.584 1711.1
40 1919 1919 ‘ 0,248 0,125 0 1919 30,475 0.517 - 1.548 1734,1
61 : 1924 1924 00287 0.124 ] 1924 . 30,474 0.519 1.571 1801,.1
62 1922 - 1922 0,265 0,125 0 1922 - 30,477 0,513 1,559  1849.8
63 1922 1922 S 04288 0.125 0 1922 . 30,4724 -0,518 ’ . 1.543 1850.0
64 1921 1921 L0288 + 06125 0 1924 30,475 . 0,517 1,545 1650.3
43 C1921 1921 _ 0,244 0,125 (] 1921 30.475 0,517 1.547 1850.5
46 1920 : T1920 0 ) 0245 0.125 o 1920 30,4748 0,515 - 1.540 1850.8
[-Y4 1921 1921 0.244 6.125. ] 1921 : 30,4746 0,514 "1.564 1851.0
- 48 - 1920 : 1920 . 0.244 0,125 0 1920 30,477 . 0,514 1,554 1651.3
- &% - 1920 ‘ 1920 . 04243 . 04128 (] 1920 30,477 0,514 1.558 - 1851.5
70 1920 1920 0,245 ' 0.125 0 1920 30,477 0,315 1,559 - 1851.8
71 19220 1920 0,244 0.123 o . 1920 30,476 0,514 - 1,583 . 1852,0
72 1920 - 1920 0,264 . 0,124 (4] 1920 . 30,4789 0:513 1,553 18562.3
73 1922 L1922 06266 0,125 o 1922 30,475 0.517 $.5485  16852.9
74 1922 1922 0,264 - 0.125 0 1922 30,477 0:,514 . . §.555 1862.8
75 1920 1920 04245 0125 . (i 1920 -30,477 0,515 1,559 18583.0
76 ‘ 1921 . 1921 0.245 0.125 a 1923 30,4764 - 0.5148 1.542 1853.3
27 . 1923 - - 1921 . - 0e284 0,125 0 1921 30.478 0,513 1.854 1883.5
78 1921 1921 ) 0,264 ) 0.125 L] 1921 . 30,475 0.517 1.566 16853.8
79 - oL 1921 : 1921 0,245 0,125 L 1921 30,477 0.514 1.558 1854.0 .
80 1921 ) 1921 - 0e284 0.125 o - ‘1921 30,474 0.514 © o $.542 1854.3
81 1924 - L 192% L 06244 0,125 0 1921 30,478 0,514 _ 1,543  1834,5
B ; ] 1922 ' 1922 S 0e288 T 0,125 - 0 1922 30,476 0.514 1.542 16854.8
83 1919 1919 0245 0.125 . 0 1919 . 30,477 0.51% -1439859  168355.0
a4 1718 : 1918 04265 0,125 . 0 1918 30,477 0.515 1,558 18355.3
85 1918 Lo . 1918 : 0.2464 0.125 o 1918 30.478 0,513 : 1,553 1885.5
86 1917 o 1917 0,244 0,125 L] 1917 30,477 0.514 - 1,556 1855.8
87 : 1919 - . 1919 0.245 0.125 o 1919 - 30,476 0,515 1,540 1854,0
:1:] 1919 1219 . 04268 0.325 0 1919 - 30,474 0,516 1.543 1854.3
89 1919 1919 : 0.247 - 04128 © 0 191% 30,474 0.518 . 1,549 1854.5
90 . . .1948 : 1?18 0,284 0.125 0 1918 30.476 0,514 ’ 1.544 18%54.8 .
?1 1919 1919 0,264 04324 o 1919 30,478 0513 1.553 1042.6
92 1919 ! 1919 0,244 0:125 - -0 1929 . 304478 10,817 1.564 1B42,9
923 1920 1920 04245 0,125 o 1920 : 30,477 0,514 1,557  16863.%
4 1928~ 1928 0.244 0.125 0 1928 - 30.476 0,514 1,543 1843.4 ¢
25 1940 1940 ) 0,264 0,125 0 1940 30,476 0.517 ' 1,545 18483.6
94 1939 | 1939, . 0,267 04226 o 193¢ 30,474 0,519 1,573 1863.9
97 1949 o 1949 T 0,286 . 04125 4] 1949 30.476 0.514 1.542 1864.1
96 : 1982 ©o1982 0,248 0.124 0 - 1962 30,474 0.520 1.973 1884.4
99 © 2014 2014 . 0.270 o 04127 0 2014 30,472 0:524 1,583  1864.6
100 2041 2041 S 04271 0.128 0

2041 30.471 0.5246 . 1.5920 1864.9




i

LONG TERH_HYDRDS?ATIC.CONPRESSIDNo SAMFLE #3

2

TOTAL AXIAL

7 MEAN EFFECTIVE FOROSITY BULK VOLUME FORE VOLUME TIME

NUMEER  CONF INING ‘AXIAL. RADIAL . PORE , '
- . PRESSURE (PBI) ETRESS (FSI) SYRAIN (X) STRAIN (X) PRESSURE (FSI) STRESS (PSI) (%) ., STRAIN {X)  STRAIN (X) (HIN)
104 2045 2065 0,271 0,128 - 0 2045 30,470 0,527 1,592  1865.1
102 2089 2089 0,272 0,129 0 S 2089 30,470 0.529 1,597 1865.4
103 2110 2110 0,274 0.129 0, . 2110 30,447 0.533 1,607 186%5.6
104 2132 2132 04275 0,130 0 - 2132 30,466 0.534 1,615 1865.9
105 2152 2152 0,275 0.130 o 2152 ‘30,466 0,535 1.613  1844.1
104 2149 2149 0,276 0.131 ) 2149 30,445 0,538 1,619 1B44.4
107 2187 2107 0.277 0.131 0 2187 30,485 0.539 1,621 1046.64
108 2204 2204 0,277 0.131 o 2204 30,4485 0,539 1,621 10664.9
109° 2222 2222 0,278 0,132 o 2222 30,463 0,542 1,629 10671
110 2230 2238 0,280 0,132 o 2238 30,463 0.545 1,639 1867.4
111 2255 - 2255 0,281 0.133 o 2255 30,440 0.547 1,645 1867.4
112 2270 2270 0,281 0,133 0 2270 30,461 0.546 1,640 1847.9
113 2204 2286 0,202 0,133 o 2204 30,460 0.549 1,647 1848,1
114 2302 2302 0,262 0,134 0 2302 30,459 0,550 1,651 1068.4
115 2317 2347 0.284 0.134 ) - 2317 30,457 0,553 1,660 18484
116 2331 2331 0,284 0.135 o 233t 30,457 0,553 1,640 1848.9
117 2344 2344 0,283 0,135 o 2344 30,456 0.555 1,665 1849.1
118 2341 2341 0.247 0.134 o 2341 30,455 0,558 1,673 1669.4
119 2354 2356 0,284 0.135 0 2354 30,455 0,557 1,670 1869.4
120 2351 2351 0,283 0,135 o 2351 30,457 0,554 1.662 1869.9
121 2344 2344 0,285 0.135 o 2344 30,456 0.555 1,666 1870,3
122 2317 2317 0,283 0.134 o 2317 30,459 0.550 1.651 1915.3
123 - 2320 2320 0,281 0.133 o 2320 30,462 0.547 1,639 1960,3
124 2315 2315 0,262 0.133 o 2315 30,460 0.549 1,646 2005.3
125 2312 2312 0,282 0.133 0 - 2312 30,440 0.548 1,645 20503
126 2309 2309 0,283 0,134 o 2309 30,458 0.551 1,655 2095.3
127 2324 2324 0.285 0.135 0 2324 30,456 0.555 1.647 2140.3
128 2324 2324 ~0,285 0.135 0 2324 30.456 0.555 1,667 2165.3
129 2324’ 2324 0.284 04135 o 2324 30,455 0,556 1,670 2197.5
" 130 2324 2324 0,285 0,135 o 2324 30,454 0.556 1,648 2198,0
131 2320 2320 0.283 0,134 0 2320 30,456 0.552 1.656 2243,0
132 2318 2318 0.261 0,133 0 2310 30,462 0,547 1.640 2288.0
133 2315 2115 0.281 0,133 o 2315 30,461 0,540 1.643 2333,0
134 2311 2311 0.201 0.133 0 2311 30,461 0,548 1.644 2378,0
135 2304 2304 0.261 0,133 o 2304 30,442 0.544 1,439 2423.0
136 "230¢ 2301 ~0.281 0,133 o 2301 30,461 © 0,548 1,643 2448.0
137 2297 2297 0.281 0,133 o 2097 30,461 0,547 1.641 2513.0
138 2293 2293 0,279 0.132 0 2293 30,463 0.544 1,631 2558.0
139 2289 22a9 0,279 0,132 0 2289 30,464 0,543 1,428 2403,0
140 2284 2284 0.278 0,132 0 2284 30,464 0.542 1,625 2448.0
141 2279 2279 0,280 0,132 0 2279 - 30.442 0.545 1,434 2493,0
142 2275 2275 0.279 0,132 o 2275 30,463 0,544 1.632 2738.0
143 2270 2270 0,278 0.132 o 2270 30,464 0.542 1.628 2783.0
144 2245 2245 0.279 10,132 0 2245 30,444 0,542 1,628 2828.0
145 2241 2261 0.278 0.132 0 2241 30,444 0,542 1.427 2873.0 .
146 2257 2257 0,280 0,432 o 2257 30,462 0,544 1,436 2918.0
147 2252 2252 0,277 0.131 o 2252 30,466 0.539 1,619 2963.0
148 2247 2247 0,276 0,132 0 2247 30,464 0,541 1,426  3008,0
149 2244 2244 0.278 0,131 0 2244 30,445 0.540 1,423 3053.0
150 2240 2240 0,131 o 2240 30,443 0.539 3098.0°

0.277

1.4620




LONG TERH-HYDROSTALIQ]COHPRESSIONr SAMPLE 33

o - - 3.

, NUHBER  CONFINING: TOTAL AXIAL - AXIAL RADIAL FORE " MEAN EFFECTIVE FPOROSITY BULK VOLUME FPORE VOLUME  TIME
‘ . - FRESSURE (FSI) STRESS (PSI) STRAIN (X) STYRAIN (X) FRESSURE (PSI) STRESS (PEI) CA%) - STRAIN (%) STRAIN (X) - (HIN)
151 2234 - 2234 ~ 0278 0.131 ) 2234 30,4484 0,541 , 1.624  3143,0
‘152 L2231 - 2234 0,277 0,131 0 . 2234 30,4453 0.539 1.420 316868.0
153 2228 .. 2228 0,274 0.1311 0 2228 30.464 0.538 1417  3233.0
: ‘154 2223 . 2223 . 04277 0.131 o 2223 30,464 0.530 1,618 3274.5
1 155 2223 2223 0,274 0.131 -0 2223 - 30.484 - 0.538 14617 327647
; . 154 2224 L2224 L 04274 0.131 /] 2224 30.466 . 0,538 1.615 3377.0
i 152 - 2224 - 2224 0,276 0.13% 0 2224 - 30,447 0,537 1,613 3277.2
. 158 2224 L. 2224 04275 0.130 0 2224 . 30,447 0.536 1,410 3277,5
: ' 159 - © 2224 2224 ‘ 0276 04130 0 2224 30,447 0,537 1,612 3277.7
L 140 2224 ' 2224 0.274 0.331 0 2224 . 30.467 0.537 14613 32780
141 : 2224 ‘ . 2224 0.274 04131 0 2224 30,447 0,537 1.614 3278.2
142 2224 (2224 0.275 0.130 0 2224 30,447 005346 . 1.610  3278.5
143 2223 2223 0.275 0,130 0 2223 30.467 0.534 1.41% 3278.7
164 o 2223 v 2223 ~ 0.27% 0.130 0 2223 300447 0534 1,611 3279.,0
165 2224 _ 2224 0.274 0.131 0 . 2224 . 30,487 0,537 1.613 3279,2 .}
164 - 2224 2224 0,274 ~ 04131 0 2224 30,487 0:537 1.613  3279.5
1467 2224 S 2224 _ 04276 0,134 ] 2224 ‘ 30.447 0.537 1.613 3279.7
168 a2y 2223 04275 0.130 0 2223 S 30,4487 0.534 1.611  3280.0
149 2224 2224 C o 0.276 0.131 - o - 2224 30,447 0.537 1,413 3280.2
i 170 2223 2223 " 04276 0,130 ) . 2223 30,447 0.534 . 14612 3280.5
_ 171 2224 , 2224 . 0,276 © 0,131 0 2224 30,447 0.537 1.614 3280,7
g 172 . 2223 : 2223 - | 0,274 0.13¢ 0 2223 . 30,446 0,538 1,616 3281.0
: 173 2224 ' 22234 0,275 0,130 o 2224 30,467 0,534 1,611 3281.2
; 174 .. 2224 . 2224 0,275 . 04130 - 0 2224 30,448 - 0.535 " 14407 3281.5
; 1175 2224 : 2324 0.274 0,130 0 2224 30,447 0.534 14612 3201.7
i 174 2224 2224 0.274 S 0.13% 0 2224 30.447 0.537 1,612 3282,0
! 177 2224 ; 2224 0.276 0,131 0 2224 30,447 00537 . 1.613  3282,2.
; 178 2224 © 2224 04275 0.130 0 C 2224 30,4647 0,534 . 1,610 3282.5
179 2204 L. 2224 0.275 0,130 o - 2224 " 30,487 0,534 1,611 3282.7
180 2223 2223 . 0.276 0.131 0 22231 30,444 0,538 1,614 3283.0
181 2223 2223 0.:27% 0.130 0 2223 30.448 0.53% 1.409 3283.2
182 2224 - 2224 0.27% 0,130 0 2224 - 30,440 0.535 1,408 3283.5
183 2224 2224 : 0.27% 0,130 0 2224 30.447. 0.534 1,410 3283,7
: 184 2224 2224 0,275 0.130 o 2224 30,467 T 0.534 1.410 3284,0
i 1685 2224 ot 2224 04275 0.130 0 2224 30,447 0.534 . 1.410 3284,2
‘ . 186 2223 2223 C 04275 0,130 o 2223 30.447 0,536 1.613 3284.5
187 2224. 2224 0,276 0.131 0 2224 30,447 0.537 1.613 3284.7
188 .. 2494 2494 04285 0.135 0 2494 30,458 0.556 1,658 3285.0
169 2687 ; 2487 0.293 0.13% 0 2487 30,451 0,572 1.499  3285.2
190° 2454 2654 : 0,293 0.139 0 2854 30,450 0.572 1,701 3285.5
191 2435 2435 0,292 0,139 0 2435 30,452 0.549 1.494 - 3205.,7
192 2419 S 2619 C0.292 0,139 0 2619 30,451 0,570 1,496 3284.0
193 L2835 2435 S 0.,292 0.139 0 2435 30,452 - 0.549 1,493 3284.2
194 2754 L 2754 0,297 0.1a1 1) 2754 30.447 0.579 1.718  3286.5
t 195 2847 _ - 2847 0,302 0.143 0 2847 30,442 0,569 1,744 3284.7
‘ 196 2843 2843 ’ 0.301 0,143 0 2643 30.443 0.%87 1,741 3287.0
197 2824 2824 - 0.301 0.1413 0 2824 30,443 T 0,587 14741  3287.2
198 2804 : 2604 0,300 0,143 0 2804 30.443 0,585 1.736 32087.7
199 2747 2747 04297 0,141 0 2747 . 30.447 0,579 1.720 3332,7
200 2737 2737 0.297 0.141 0

2737 30.446 ‘0,580 1.723  3377.,7

4.




LONG TERHM HYDROSTATIC COMFREGSIONs SAMFLE 43

HUMBER  CONFINING

- 201
202
203
. 204
205
206

207

208

209 -

210
11
212
213
214
215

216 7

217
218
219
220
221
222
223
224
225
224
227
. 228
229
230
234

232.

233
234
235
234
237
2308
239
240
241
242
243
244

245

244
247
248
249
- 250

YOTAL AXIAL

AXIAL

RANIAL

- PORE

' HEAN EFFECTIVE = POROSITY BULK VOLUME PORE VOLUME TIME
(PSI) STRESS (PSI) (%)

PREGSURE (FSI) STRESS (FSI) - STRAIN (X) STRAIN (X) FPRESSURE BIRAIN (X) = STRAIN (%) (HIN)
2729 272% 0,297 0.141 0 2729 30,444 . 0,580 1,723  3422,7
2722 2722 - 0,297 0.141 o 2722 - 30,448 0.580 1.724  3482,7

SN 27217 0,297 0.141 0 27217 . 30,444 " 0.%80 1.724 3512,7
27212 2712 0.2%8 - 0.14% 0 27212 30,445 0,581 1,727  3557.7
- 2708 2708 0,297 0,141 0 2708 30,445 0.580 1.725 34602,7
2704 . 2704 0,298 T 04141 0 2704 30,445 0,500 1.724 3847,7
2701 2701 0,298 04141 o . 2701 30,445 0.580 1,727 3492.7
2498 2498 0.306 0.146 0o 2498 30,431 0.400 1.790 3737.7
* 24693 2493 0,307 0.14% 0 2493 30.432 0,598 1.705 3702.7
2690 2690 0,300 0,146 0 ‘2690 - 30,431 0.400 1.791  3627,7
2485 2485 0,307 0,246 0 2485 30,432 0.5%9 1,784 3872,7
2681 2601 0.307 0.145 o 2481 30,432 0,598 1,785 3917.7 |
2675 2475 C 0,306 0,145 0 267% .30.,434 0,594 1,778 39482.7.
2671 2871 0,304 0,144 0 2473 30,438 0.592 17486 4007,7 |
2644 . 2644 . 0,304 0:144 o 2444 30,434 0,592 1.745 4052,7
2659 2659 0,303 0,143 0 2459 30,438 0.589 1,797 4097.7
2454 .. 2654 0,304 "0e144 0 2454 30,434 0,591 1.745 4142,7
2449 2449 0.302 0.143 0 2449 30,439 0.508 1.755 A187.7
2644 2444 0,302 " 0.143 0 2444 30,438 0.589 1,758 4232,7
2439 2439 0,303 0.143 0 2439 30.4368 0,589 1,758  42727.7.
2634 2434 0,301 0,343 0. 2434 30,439 0.587 1.751 A322,.7
2431 2431 0.302 0,143 0 2631 - 30,438 0.568 1.756 4367.7
2627 2427 0,301 0.143 0 2427 30,439 0,587 - 1,751 4412.7
2822 2422 0.301 0.142 0 2422 30.440 0,565 1.748 A457.7
2419 2819 0,302 0.143 0 2619 30,439 0,587 1.754 . 4502.7
2414 2614 0.30¢ 0.143 0 2614 30,419 0,584 1.750 4547.7
24114 2411 0,301 0,142 "0 2611 30.440 0.58% 1.747 4592.7.
. 2606 2404 0.:301 0.143 0 2404 30,439 0.5684 1.751  4437.7
2603 12403 0,301 0,143 0 2403 30.439 0.504 1.751  44B2,7
2401 2401 0.301 0.142 0 2401 30,439 0.584 1.749  4727.7
2594 2594 0,302 0.143 0 2594 30,437 0.588 1.7568  4772.7
2594 2594 0.302 - 0.143 0 12594 30,436 0,587 1.754 4812.,7
2590 2590 . 0.303 . 0,144 0 2590 30,434 0,590 1,745 AB&2.7
2508 - 2568 0.303 0.143 0 258g 30,434 0.590 1,745 4907.7
. 2569 2585 0,303 0,143 0 2585 30,434 0.590 $.764 4952.7
. 2563 - 2563 0,304 0,144 0 2583 30,434 0,592 14772 A9972.7°
2564 L2564 0,304 - 0.144 0 - 2564 30,435 0.592 1.771  5004.8
25063 2583 0.303 0,143 0 2563 30.434 0,590 1.765 5005.1
2582 2562 0,304 0,144 o 2582 30.435 0.591 1.748 5005.,3
2837 2837 0.313 0.148 0 26837 30,427 0,409 1.813 5005.4
2908 2908 0.314 0.150 0 2908 30,424 0.414 1.829 5005.8
3036 3034 0,320 0.152 o 3014 30.421 0.424 1.847 5006.1
3047 - 3047 0,321 0,152 0 3047 30,419 10,426 1.854 5004.3
3233 3253 0.330 0.158 0 3253 30,412 " 04442 1,094 5004.4
3218 3218 0,331 . 0,158 0 3218 30,410 0443 1,901 5004.8
3194 3194 0.328 0.155 0 3194 30,413 0.438 1.885 5007.1
3254 3254 0.331 0.156 0 3254 - 30,481 0.444 1,899 5007.3:
3337 3337 0.334 0.158 0 3337 30,408 0,650 1.915 5007.4
3345 3345 0.334 0.159 0 3345 . 30,405 0,454 1,927 5007.8
3333 3323 0,334 0.156 0 3323 30,407 0.450 $008.1

1.917
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! LONG TERM HYDROSTATIC COMFRESSION, SAMFLE 3
HUMBER ~ COHFIMING TOTAL AXIAL - AXYAL RADIAL FORE- - HEAN EFFECTIVE POROSITY BULK VOLUME FORE VOLUME VIHME
; FRESSURE (F8I) STRESS (FEI) . STRAIN (X}  SBTRAIN (%) FRESSURE (PST)  STRESS (PSI) X)) S8TRAIN (X) STRAIN (%) (MIN).
‘ 201 3310 . - 3310 0,334 - 0,158 .0 330 . 30,408 0.649 14910 5008.3
; . 252 3298 - - 3298 ‘ 0,334 - 04158 0 3298 30.407 0,449 1.915 5008.4
! 253 - 3289 3289 0,334 0.156 0 3209 30,407 0,650 1.9192 5008.6
f 254 32et co. 3284 ’ - 0,334 ' 0,158 aQ 3281 30,407 0.449 1.916 50093
, 255 - 3275 3275 0,334 0.1%58 o <3275 ‘ 30,407 - 04649 1.747 5009.3
; 2546 - 3270 © 3270 . 0,333 - 04157 o - 3270 30,408 0.448 1.212 5009.6
i 257 - 3242 T 3267 0,334 . 0.158 o 3247 30,407 0.450 1.718 5009.8
i 258 3244 3244 S 0.333 0.156 ] 3264 . 30.408 0.448 . 1.914 5010.1
; . 259 S 32810 : 32413 0,333 0.158 o 3261 30,408 - 0.448 - 1.914 5010.3
: 280 3259 - 3259 ’ 0.333 0,157 o - 3259 . 304408 0.448 1,912 5010.6
! -, 261 32572 3257 - 0,332 0.157 o 3257 30,400 0.447 1.910 350t0.8
i . 2462 - 3255 : 3265 ' . 04332 0.157 o 3255 30,409 0.448 1.908 5011.1
283 3254, : 3204 0.333 0.157 0 3254 . 30.408 0.447 1.912 5011.3
284 . 3252 . 3252 0.332 0.157 o 3252 30,409 0.644 . 1,908 J0t1.4
2465 3asa - 3252 - . 0,332 0.157 ] 3252 30,409 0.4644 1,908 S5011.8
; 2684 3251 3251 . 0,331 0,157 -0 3201 - . 30,410 0.44% 1,904 5012.1
{ 247 -3250 - 3250 ' 0,331 . 0.157 o 3250 30.410 0,443 1.903 5§5012.3
: 248 « 3250 3250 X 0,332 0,137 0 3250 . 304097 0,445 : 1.906 $012.4
5 249 , 3249 . 3249 : 0.332 0,157 o 3249 30,409 0.445 1.904 5012.8
; . 270 3247 3247 0.332 0,157 0 - 3247 30.409 00644 1.907 5013.1
; s B 3248 . 3248 0,332 - 0.357 o 3248 » 30.40% .. 0.444 - 1.908 35013.3
: oaza o - 3244 . S 3244 0.332 0.157 o 3244 30,409 0.4644 1.908 5013.4
273 3247 3247 : 0.332 0.157 0 3247 30,409 - Qe840 . 1,905 5013.8
. : 274, 1247 : 3247 - 0s330 . 04156 ] 3247 30.411 0.443 1.898 5014.1
; 275 , 3247 ' 3247 . : 0.331 0.157 ] 3247 o 30.410 0,544 1,903 0014,3
i - 276 - 3247 : 3247 . 0.331 " 0,454 o . 3247 30.411 0.443 1,899 3014.46
277 32446 v 32468 0,330 0.154 0 3244 30.412 0,442 1.895 5014.8
278 3244 o 3244 C 0,33 - 04157 0 32458 30,410 0.444 1:900 5015.1
279 . 3245 o 3245 0.331 0.157 I : 3245 30,410 = 0.444 1,902  5015.3
280 32446 ; 3246 . 0,330 C 04156 0 3244 J0.411 0.643 -1.898 G015.4
281 J245 - 3245 , 0.332 0.1%7 0 3245 30.408 0.447° 1.710 5015.8
282 3245 T 3245 : .7 0+.330 0,156 4] 3245 30.411 0.443 - 1.898 §5016.1
- 283 3245 3245 C 0,331 04157 0 3245 30,410 0,444 1,902  5014.3
284 3245 : 3243 S 0433) 0.357 0 3245 30.410 . 0.643 1,903 §014.4
285 3244 - 3244 0,331 . 04156 0 T 3244 . -30.411 04644 1:.900 35016.8
284 3245 L3245 . 0.331 0.157 0 3245 30,410 0,544 1.901 5017.1
287 3244 3244 0.33%1 . 0.457 o 3244 30,410 Q.4645 1.903 5017.3
248 3244 ‘ 3244 _ 0,330 - 04158 0 3244 : 30,411 0,443 1.898 50172.48
¢ 289 3244 3244 “o 04330 0.1548 0 3244 30,412 0.642 ~1.895 5018.0
. 290 3229 : 3229 04330 . 0.1548 (4] 322¢ 30.411 0.442 1.895 50463.0
: 291 3217 ' 3217 0.330 0.156 0 3217 30,411 0.442 1.897  5108.0
292 -3208 3208 104329 0,156 0 3206 30,412 0.441 1.894 5153.0
. 293 3202 3202 04330 0.154 ] 3202 ~ 304,410 0.643 1,901 5198.0
294 3195 , 3195 0,330 0.154 0 3195 30,410 - 0,443 1.899  5243.0
295 - 3168 3ies 0,330 0.15% o ase8 30.411 0.442 . 1.6898 52688.0
296 - 3181 - » 3161 0,330 04156 0 3181 30.411 0.641 1.894 5333.0
297 3175 . 3175 0.330 . . 0,154 0 3175 30.411 0.442 1,897 S§378.0
298 3169 . - 3149 0.329 . 0,158 0 3149 30.411 0.641 1.895 35423.0
299 - 3146Y 31461 0.329 0,156 0 3161 : 30.411 0,440 1.894. 5448.0
300 3155 3155 0,329 - 04154 o

3155 - 30,411 0.4641 - 1.898 §5513,0
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LONG TERH NYDROSTATIC COMPRESSTON, SAHPLE 3
NUMBER  CONFINING ~ ~ TOTAL AXIAL AXIAL. RATTAL PORE HEAN EFFECTIVE POROSITY BULK VOLUME FORE YOLUME TIME
" PRESSURE (P8I) SBTRESS (PSI) 'SYRAIN (X) STRAIN (%) FRESSURE (PST) STRESS (PSI) (X) . STRAIN (X)  STRAIN (%) (HIN)
301 350 3150 0,329 0,156 0 3150 . . 30,411 0.841 1,897 5558.0
302 3144 3144 '0.329 0,156 0 3144 30,411 0,640 1,895 5403.0
303 3140 o 3140 0,326 0.155 0 3140 30,412 0,638 . 1.888 5648.0
- 304 3134 3134 . 0.329 0,156 - 0 3134 30,411 0,440 1,896 5693.0
305 . ;2@ 32w 0.327 0.155 0 3129 30,413 0,837 1,884 5738.0 -
306 3125 3125 0.328 0,155 0 3125 30,412 0,638 1,890 5783.0
02 . 31y 3149 04329 0,155 . 0 3119 30,411 0,440 1.894 5828.0
308 33 - 3113 0,328 0,155 0 3113+ 30,412 0,639 1.892  5873.0
309 3110 CU3t10 0 0.328° 04158 o 3110 30,412 0,638 1.890 5918.0
310 3104 - atoa 0,328 04155 0 3104 30.411 0,439 1,893 5963.0
a1 © 3100 3100 0,329 0,135 o 3100 30.411 0,640 1.896 6008.0
312 3097 - 3097 0,328 0,455 0 3097 30,411 0,639 © 1.893  6053.0
313 3091 3091 0,327  0.155 0 3091 30,413 0.634 1.886 4098.0
314 3089 3089 0.328 0.155 0 3089 30,411 0,639 1,893 4143.0
315 - 3085 - 3085 0.329 0.155 0 3085 30.410 0.640  1.897 4188.0
314 3082 ‘3082 0,328 0.155 0 3082 30,411 0,638 1,892 4233.0
‘317 . 3078 3078 0,329 04155 0 3078 30,410 10,639 1.894 6278.0
318 3074 3074 10,329 0,156 0 3074 30.410 0,541 1,900 4323.0
319 3072 - 3072 0.330  0.156 o 3072 . 30,409 - 0.641 1.902  4350,2
320 - 3073 3073 0,329 0,155 0 3073 30,410 0,640 1,899 4350.5
a2 3073 3073 © 0,330 0.156 o 3073 30.409 0.641 1.903 4350.7
322 3073 3073 0.329 0.154 0 3073 30.410 . 0,440 1.898 4351.0
323 3073 3073 - 0,330 0.156 o 3073 - 30,409 0,642 1.905 4351.2
324 3196 3196 0.334 0.158 0 3196 . 30,405 0.650 14922 63515
325 3242 3242 . 0,338 04159 0 3242 30,404 0.653 1,932 4351.7
326 3339 3339 0,340 0,160 0 3339 30,400 ;  0.440 1,949 43520
327 33 3371 0,341 0,151 ‘o 3371 30,399 | 0.463 1,956 6352.2
328 3385 3385 0,341 0.141 0 3385 30,399 0,443 1,956 4352.5
329 3384 3386 0,341 0.141 0 3186 30,399 10,443 1,955  4352.7
330 . 3384 3386 . 0.341  0.188 o 3386 30,399 0,864 - 1,957 &353.0
331 3388 33ee 0.341 0.141 0 ‘3388 30,399 0,684 1,950  4353,2
332 3381 3381 0,342 0,144 0 3383 30,398 0.664 . 1,960 4353.5
333 . 3385 3385 - 0.341 04161 ) 3385 . 30,399 ° 0.844 . 1.958  6353.7
334 3385 3385 0,342 . 0.161 0 33as /30,398 0,685 1,940 4354,0
335 - 3380 3380 0.342 0,182 0 3380 30,378 0,865 - 1,962 4354.2
338 338t 3381 0.342 0,142 0 3381 30,398 0.445 1,943 63%54.5
337 - 3382 3382 0.342 0.161 0 3382 30,398 0.444 1,960 6354.7
il 3380 3380 0.342  0.181 0 3280 30,398 0,465 1,961 6355.0
339 3383 3383 . 0,342 0,142 0 3363 30,398 0.465 1,962 4355.2
340 3382 3382 " 0,341 0.181 0 3382 - 30,399 0,684 1,957 4355.5
341 . 3379 3379 0.341 0.161 0 3379 30,399  0.483 1,955 6355.7°
- 342 33\ 3381 0,341 0.141 0 3381 30,399 0,444 1,958 6356.0
343 . 3380 S 3380 0,342 0.142 0 3380 30,398 0,665 1,942 4356,2
344 3379 3379 0.341 0.141 0 3379 30,399 0.663 1,957 4358.5
345 33758 . 3378 0.341 0.141 0 3378 30,399 0,664 1,950 4356.7
346 3379 , 3379 0.342 0,182 0 3379 30.398. 0,665 1,962 4357.0
347 3381 - ‘a3ei 0.341 0.161 0 33a1 30,399 0,844 1,959 6357.2
348 3382 3382 0,341 0.161 0 3382 30,399 0,684 1.958 8357.5.
349 3381 3381 0.342 0.162 0 3381 30,398 0,645 1,962 6357.7
350 332 3382 0,342 . 0,161 0

3382 30,398 - 04440 ‘1,960 6358.0
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51 3381 3381 0,342 0.142 0 3381 30,398 0.445 1.7241 4358,2
as2 1380 3360 0,342 0,142 . 0 33080 30,398 0,445 1.942 4358.5
- 353 3379 3379 0,342 0,142 o 3379 30.398 0,645 1.942  4358,7
- 364 3379 3379 0.342° 0.141 .0 337 30,399 0.444 1,959 435%.0
55 3376 3378 0.341 0.141 0 3378 30.399 0,643 1,957 4359.4
356 3343 ~ 3343 0.341 . 041481 0 - 3343 30,400 0.462 1,954 64404.4
K7 - 3358 3358 0340 0,141 0 3a58 30.400 0.462 1.954 644%7.4
356 3352 3352 . Q.341 0.141 0 3352 30,399 0,442 1955 4494.4
359 3348 - 3348 - 0.342 0.141 0 3346 30,398 0,465 1,962 4539.4
340 3344 3344 0.342 0.141 (] 3344 30.398 0.645 1,943 4084.4
361 3340 3340 0.341 0,141 0 3340 30,398 0,844 1.961 4429.4:
362 3337 3337 04341 0.141 0 3317 10.399 0,643 14958 4474.4
3463 3332 3332 0.341 0.141 0 3332 30,399 0,442 1966 6719.4
364 3327 3327 0,342 0.141 -0 3327 3o.3%70 0.664 1,742 4744.4
345 3322 3322 0.341 0.141 ] . 3322 30.398 0.443" 1.940  46809.4
346 3317 3317 0,339 0,140 0 3317 . 30,400 0,440 1,948 48%4.4
347 3311 3311 0.339 0.140 o 3311 30.400 0.540 1.949 4899.4
348 3305 3305 0.338 0.160 o 308 30,401 0.4%58 1.944 6944.4
349 3300 3300 0,338 0.140 o 3300 30,401 0.458 1.744 6968%.4
‘370 3293 3293 0,337 0,140 o 3293 30,40t 0,459 1.947 7034.4
371 3286 3284 0.337 0,159 o 3284 30,403 00454 - 1.934 707%.4
372 3261 3281 0.337 0.159 o 3281 30,403 0,854 1.937 7124.4
373 3275 3275 0.336 0.1%9 0 3275 30,404 0,454 1,23%  7149.4
374 3249 3249 0.337 0,159 o 3249 30,403 0,455 1.936 7214.4
175 3243 3243 0.337 0,159 ] 3263 30,403 0,655 1.935 7259.4
374 3259 3259 0,335 0.1%8 o 3259 30.405 0.4%1 1,925 7304.,4
77 3255 3255 0,334 0.159 0 3255 30.404 0,454 1,932 7349.4
378 3250 3250 0,335 0,158 ] 3250 30,403 0,452 1,928  7394.4
379 3247 3247 0,337 0.15% 0 3247 30,403 0.4855 1.936 743%.4
3ao 3243 3243 -0.336 0.159 0 3241 30.404 0,653 1.931 7474.5.
381 3242 3242 0,334 0.15%9 0 3242 30,404 0,454 1,932 7474.7
3a2 3242 3242 0,334 0.159 0 3242 30,403 0,654 1.933 7477.0
383 © 3242 3242 0,334 0.15% 0 3242 30,404 0,653 1,931  7477.2
L - 3242 3242 0.336 - 04159 ] 3242 30,403 0,454 1.934 ' 7477.5
385 3242 3242 0.337 . 0.159 .0 3242 30,402 0,455 1.938 7477.7
386 . 3243 3243 0.337 0,159 0 3243 30.402 0.455 1.938 7478.0
387 3241 3241 0,338 - 0,159 L] 3241 30.40t 0.457 © 14942 7523.0
ane 3237 3237 0,339 0.1480 0 3237 30,400 . 0,658 1.948 7548.0
ki: 14 3236 3234 0,340 0.140 0 3234 30,399 - 0.460 1.955 74813,0
390 3235 3235 0,340 0.161 0 3235 30,3968 0.6481 1,958 7458.0
391 3235 3235 04342 0.141 0 . 3235 30,394 0.444 1.964 2703.0
392 3237 C3287 0,343 0,142 0 . 3237 30,374 0.446 1,974  7748.0
393 3239 3239 0,344 0143 0 3239 30.391 - 0.471 1.990 7793.0
394 3241 ©-3241 0.345 0.163 1] 3241 30,392 0.4670 1.985 7838.0 .
395 3243 3243 0,347 - 0.154 0 + 3243 30,389 0.4674 1.999 7083.0
3946 3244 3246 0,348 0.164 0 3244 30,3688 0.475 2,003 7928.0
397 3244 32446 0.347 0.143 0 3244 30,3689 0.874 1.998 7973.0
398 3247 3247 0,347 0.1464 0 3247 30,389 2475 2,001 B8018.0
399 3250° 3250 0.349 0144 0 3250 30.387 +478 2,011 8039,4
100 3250 3250 0,349 0.144 o 3250 30,287 0,677 80319.7

T 2,009
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' : . PRESSURE (FSI) STRESS (FSI)  STRAIN (X) STRAIN (X) FRESSURE (PS8I) STRESS (PSI) (%) STRAIN (X)  STRAIN (X) (MIN)
401 3247 3267 0,349 0.144 0 3247 30.387 - 0:877 2,008 8039.9
. 402 3282 3282 0,349 - 00145 0 3282 30,387 0:679 2,012 8040.,2
-~ 403 3313 3313 0.350 0145 0 3313 30,384 0,480 2.014 6040.4
404 - 3340 3340 0.352 . 0,148 0~ 3340 30,3084 0.683 2,023 8040.7
405 33446 3344 0,352 041868 ] 3364 30,385 0.683 2,021 B040.9
- 406 33189 3389 0.353 0.144 0 33a9 30,3684 0.4848 2,028 8041,2
407 .- 3408 © 3408 0.353 0.1846 0 - ~ 3408 30,384 - 04689 2,025 B8041.4
- 408 - 3427 3427 0.354 0,148 0 - 3427 30,381 0.4%91 2,043 8041.7
409 t 3445 3445 0,335 0.147 0 3445 30,382 0.409 - 2,037 8041.9
410 3442 3442 0,357 0.148 0 J4462 30,379 0.494 t2,051 8042.2
411 3477 3477 0.357 0.148 0 3477 30.380 0.493 2,046 8042.4
412 3492 3492 0,358 0,149 0 3492 30.378 0.4946 2,055 8042,7
413 3505 3509 04357 0.148 0 3505 30,380 0,494 2,049 B8042.9
414 3520 3520 0.3%9 0.149 0 3520 30,378 0.497 2,057 8043.2
415 3533 3533 0,359 0.18% 0. 3533 30.379 0,496 2,004 8043.4
| 416 3545 3545 0,340 0.149 0 3545 30.376 0.496 2,060  B8043.7
; 417 3557 3587 0.340 0.170 o 3557 30.377 0.700 2.044 B0A3.9
118 3548 548 0,342 . 0470 0 A48 30,375 0.702 2,072 8044,2
41¢9 3580 3580 0.362 0.170 0 asao 30.374 0,702 2,049 B044.4
420 3592 - 3592 0,342 0.170 - 0 3592 30,374 0.7202 2,071 68044.7
421 34602 - 3402 0.343 0.171 o 3402 30.37% 0.704 2,070 B8044A.9
422 3612 3412 - 0,342 0.170 0 3412 - 30,375 0,703 2,072 - 8045.2
423 3422 3422 0.343 . 0.1 0 3422 30.375 0.70% 2,076 8045.4
A24 3432 3432 0.342 0.171 0 3432 30,376 0.704 2,072 8045.7
425 3642 3642 0.343 . 0.17% -0 3442 30.374 - 06705 2,077 08045.9
426 3650 34650 -0.344 0.171 0 J450 30.374 0.707 2,081 08044.2
427 3445 . 3445 - 04343 0.171 0 35435 30.374 0,705 2,077 8044.4
128 3640 3440 0,344 0.171 0 3440 30,373 0,707 2.083 08046.7
: L A2¢9 3634 34636 0.364 0.1721 0 3434 30.374 0,708 2,079 B8046.9
o 430 3633 34533 0.344 - 044721 o 3633 30,373 0.707 2,082 '8047.,2
431 3429 3429 0.344 0.171 0 3429 30,374 © 0,704 2,081 8047.4
432 1427 34627 0.3483 0.171 0 3427 30,375 0.704 2,074  8047.7
i 433 3425 34825 - 0.343 0.171 0 3425 30,375 © .0.704 2,074 0047.9
! 434 3423 3623 . 0:344 0.171 0 3423 30.374 0.704 2,079 6048.2
| : 435 3422 3422 0.343 0478 o 3422 30.375 0.704 2,075 8048.4
434 3423 -.3623 0.343 0.171 0 3423 10,375 4.705 2,077 8048.7
437 - 34623 3423 0,343 0.171 L] 3423 30,375 0,704 2,075 B8048.9
A38 3424 3624 0,363 Q471 0 3424 30,375 047200 2,074 B049.2
439 3423 3423 0,343 “0.471 ] 3523 30,375 0.704 2,074  B0A%.4
440 3434 3434 0,343 0.171 o 3434 30.375 0,705 2,075 B804%.7
441 3445 3445 0,344 0.17¢ o 3445 30.374 0.707 12,081 8049.9
- 442 3457 3457 0,345 0.172 0 3457 30,373 . 0.708 2,084 B8050.2
443 3455 3455 0,344 0.17% 0 3455 30.374 0,706 '2.079 8050.4
444 3453 3453 0.3464 0,174 0 3653 30.374 0.707 2,081  8050.7
A4S 34651 36561 . 0.344 0.171 0 3451 30,374 0.707 2.082 8050.9
4446 34649 3449 0,343 0.171 0 34649 30.374 0,704 2.072 8051.2
447 3548 3648 0.343 0.171 0 3448 30.375 . 0.205 2,075 8051.4
448 3648 3548 - 0,344 0.171 L 3448 30,374 0,707 - 2,081 B805%.7
449 3447 34647 0.3464 0.171 0 3447 30,374 0.706 N 2,078 8051.9
450 3444 0.344 0.171 0 3444 - 304374 0,707

3646

b

2,081

805202
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NUMBER ~ CONFINING . TOTAL AXIAL AXTAL - RADIAL CPORE HEAN EFFECTIVE FOROSITY . BULK VOLUWE FORE VOLUME - TIME
. PRESSURE (FSI) STRESS (PSI) - STRAIN (%) STRAIM (¥) FRESSURE (FSI) STRESS (FSI) - 3 STRAIN (XY  BTRAIN-(X) (HIN)
451 3445 v 3495 0,344 L 0.171 0 3445 30,373 0.707 T 2,082 8052,.4
a52 3645 3645 . 0.344 0.171 0 3445 30,374, 0,707 2,081 8052,7
453 3644 o 3444 0.344 0.171 0 3444 - 30,374 0,708 2,079 B8052.9
A54 3444 , 3644 : 0,343 04378 : .o . 3444 ‘304375 0.70% 2,076 B053,2
455 3443 : - 3443 0:344 0171 0 3443 30,374 0,704 . 2.081 B8053.4
454 3643 3643 0,344 C0.178 ‘o 3443 30,374 0,707 2,082 BO53.7
457 3443 3443 0,344 0.171 0 . 3443 30,374 0.704 2,079 6053.9
458 3441 I 7Y T 0.354 04171 0 3441 : 30,373 0,707 2,082  B0%4,2
' A59 3441 oo 3641 0.343 0.171 o 3641 30.375 0.704 2.074 BO%4.4
440 - 3441 . 3541 0.383 0,171 o 3841 30,374 . 0,705 2,077 £8054,7
461 . 3442 © 3842 . 04343 0.171 0 3442 30,375 . 0.705 2,077 8054,9
442 3440 3440 0.343 . . 0.17% 0 3440 30,375 0,704 2,074 B8055.2
443 , 3841 3441 0,343 I Y2 0 3441 S 30,375 0,704 . 2,073 8055.4
484 3440 3440 0,343 0.171 o 3440 30,375 0,704 2,073 08055.7
445 3440 3640 0,343 0,171 o 3440 30,375 0,705 2,075 BO055.9
4466 3441 3441 . 0,343 0,171 0 3441 30,375 . 04705 2,075 6054,2
447 3441 ‘ - 3hay 0,343 T 04171 0 3441 30,374 0,705 - 2,077 8054.4

448 . 3440 3640 0.343 0.17% 0 540 © 30,375 0,705 2,075 08054.7
449 3540 3440 0,344 0,178 () 3440 20,374 0,704 2,080 6056,9
470 3539 3439 0.343 0,171 0 3439 . 30,375 0.704 2,074  B057.2
471 3440 - 3440 0.344 0.171 () 3440 30,374 0.704 2,079 8057.4
472 3440 _ . 3440 0,343 04171 0 3540 30.375 0,704 2,074 BOS7.7
473 3439 T 3439 0.343 0.171 o 3439 © 30,375 0,705 2,074 B057.9
474 3440 , 3440 0,343 0.171 0 3440 30,375 0,705 2,077 8058.2
475 3438 3538 . 0.343 0.171 0 3438 30,375 0,705 2,074  B058.4
A76 3438 . 3438 " 0,383 0.17% ) 3438 30.374 0,705 2,078 BOSR8,7
477 3639 3439 C 0,383 . 04171 0 3439 30.37% 0,704 2,073 80568.9
- A78 3438 3438 0.343 0.178 0 3438 30,375 0,704 : 2,073  B059.2
479 3639 , 3439 0,343 0171 0 3439 . 30,374 0.70% 2,078 80%59.4
480 3439 , 3439 0,363 0,171 o . 3839 30,375 0.704 2,074 8059.7
481 3430 3438 0,363 0,171 0 3436 30,375 0.705 2,076 B8059,9
482 3438 3438 , 0.343 0,173 0 3438 30,375 0,704 2,074 8040,2
183 3430 3638 0.343 0.171 o 3438 < 30,375 0,704 2,074 8040.4
484 - .3438 3438 ‘0,343 0.471 o 3430 ‘ 30,374 0,704 2,072 B040.7

. 4BS 3538 3438 0.342 04170 0 3838 30,374 0,703 2.070 8040.9
aB& - 3438 3438 0,343 0.171 0 34360 30,375 0,705 2,074 8081.2
487 3438 : 3438 0,342 0,170 0 3438 30,374 0,703 2,071 B8041.4
480 . 3438 3430 : 0,383 0,174 0 3430 30.374 0,705 2,077 8041.7
489 3438 3438 0,363 - 0,171 o - 7 30,375 0,704 2,074 0041.9
490 ... 3438 3438 0.343 0.171° 0 . - - . 3438 30,375 0,704 2,074 B042,2
ar 3438 : 3438 0.343 0.47% o 3438 . 30.375 0.704 . 2,074 8042.4
492 3437 3437 0,383 0,171 0 3437 30,375 0,704 2,074 B04&2.7
493 3434 3434 0,363 0.171 0 - 3834 30,375 . 0,704 - 2,072 8043.0
A94 3429 ‘ 3429 04383 0.170 ) 3429 30,377 0,702 2,047 B8108.0
495 3421 , 35624 0.342 0,170 0 3421 30,374 0,703 2,070 B8153.0
494 3412 © 38312 0,382 0,170 o 3412 30,376 = 0,702 2,048 8198.0
497 3403 3803 . 04381 0.170 0 3403 - - 30,377 0,701 2,045 B8243,0
498 3447 3447. 04340 0.149 0 3447 30.380 0,490 2,054 B8268.0

499 3434 : 3434 . 0.3%8 0.149 ] 3434 .- 30,361 0,494 2,047 6333,0
Soo0 - 3422 L3822 0.358 0,149 .0

3422 _ 30.3681 0.494 2,044 8378.0
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