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1. INTRODUCTION

1
During the period 13 March through 5 November 1981, Woodward-Clyde Con-

sultants (WCC) conducted a Soil Boring and Testing Program on the fill materials
and underlying natural foundation soils in various areas at the Consumers Power
Company (CPCo) Midland Plant - Units 1 and 2. This report describes the scope of

the boring and sampling program and the subsequent laboratory testing program forg
3 the fill and foundation materials at the Retaining Walls. In addition, the

results of these programs are presented in the form of logs of borings and both
tabular and graphical data suninaries of index property and strength testing.

All index property and strength testing have been completed. Tests have

been performed on test specimens considered to be representative of the range of
material types and material properties encountered in the Retaining WallI The test results presented herein supersede a similar presentation ofborings.
results given in our draft report of 23 October 1981 entitled " Preliminary Te.st
Results, Retaining Walls, Soil Boring and Testing Program, Midland

_

Plant - Units 1 and 2, Midland, Michigan."

I Corps of Engineer (COE) personnel continually observed the drilling and
sampling operations in the field. COE and CPCo personnel also visited ourI Clif ton, NJ laboratory and observed laboratory operations, including extrusion
of tubes, preparation of triaxial and consolidation test specimens, and perform-
ance of index and engineering property testing.

2. FIELD INVESTIGATION

1 Three borings (COE-14, COE-15, and COE-15A) were drilled, sampled, and
'

logged in close proximity to the Retaining Walls, as shdwn on Fig.1. Boring

COE-15 encountered an obstruction (6-ft-dia concrete circulating water pipe) at
a depth of about 17 ft (el. 617); the boring was relocated and redrilled as
COE-15A. Samples of fill materials and foundation soils were obtained from
borings COE-14 and COE-15A. Both borings were properly closed by backfilling the

: .

I
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boreholes from the bottom to the ground surface with a bentonite-cement grout.
Boring COE-15 was cased to a depth of about 16.5 ft. Closure of this borehole

| will be completed by others following repair of the concrete pipe. Pertinent
details of the drilling, sampling, and closing of the Retaining Wall borings are

,

sumarized in Table 1.

.

The Retaining Wall borings were continuously sampled (below depths of about
1.5 to 3 ft) through the fill materials (to the obstruction in COE-15) using
" undisturbed" sampling techniques. Typically, undisturbed samples were obtained

~

(and retained) in 3-in.-dia thin-walled tubes using Osterberg, Pitcher, and
thin-walled tube samplers. Samples of the underlying foundation soils were also
obtained using Osterberg and Pitcher samplers. Both borings COE-14 and COE-15AI were advanced a minimum distance of 5 ft into cohesive foundation soils.

Synthesized logs of borings COE-14, COE-15, and COE-15A are presented,
respectively, in Figs. A-1, A-2, and A-3 in Appendix A. The logs present
descriptions of soil strata encountered in the boreholes and pertinent details of
the drilling and sampling operations. These synthesized logs are based on the

, WCC boring inspectors' original field boring logs. The field boring logs are
based on visual classification of the observed soil sample, which is typically
caly that at the ends of the thin-walled sampling tube. Abbreviations used onI the logs are listed in Table A-1 in Appandix A.

At the western Retaining Wall, approximately 32.5 to 34 ft of predominately
cohesive fill materials were encountered in boring COE-14, overlying foundation'
sand at about el. 601 to el. 599.5. The foundation sand deposit is about 20 ft
thick and is underlain by foundation clay at about el. 580. At the eastern;

Retaining Wall, however, about 39.5 ft of granular and cohesive fill materialsI were encountered in boring COE-15A, directly overlying foundation till at about
*

el. 594.6.
,

I .
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3. LABORATORY INVESTIGATION

Index property testing included processing of tube samples and determina-I tions of density, water content, consistency (pocket penetrometer), liquid and
plastic limits, particle-size distribution, and specific gravity. Strength

testing included unconsolidated-undrained triaxial compression tests (UU) and

| 1sotropically consolidated-undrained triaxial compression tests with pore water
pressure measurements (ETU).

Index property and strength testing were performed as described in theI following documents: (1) a memorandum dated 11 April 1981 from Mr. D. M.
Hendron (WCC) to the attendees of the 1 April laboratory work plan meeting in
Savoy, IL, (2) our letter to CPCo dated 5 May 1981 from Dr. H. M. Horn (WCC)

documenting a telephone conference call on 29 April, (3) a memorandum dated
16 June 1981 from Mr. L. M. Campbell (WCC) documenting a project meeting on
11 June at our Clifton laboratory, (4) a memorandum dated 5 August 1981 from Mr.
Campbell documenting a telephone conference call on 30 July, and (5) a memo-
randum dated 13 October 1981 from Mr. Campbell documenting a telephone call on

8 October.

Index property and strength tests were performed on samples of both fill and
foundation materials from both borings COE-14 and COE-15A. No laboratory testing

was performed on fill samples from boring COE-15. Laboratory test results from
the Retaining Wall borings are presented subsequently in both tabular and graphi-

cal forms.

3.1 Index Property Testing

Index property test results and other pertinent data are listed for borings
COE-14 and COE-15A in Tables B-1 and B-2, respectively, in Appendix B. The tube

dentities reported in these tables were calculated assuming the sample diameter
was equal to that of the inside diameter of the sampling tube. Where two

densities are reported, the larger value was calculated assuming the sample
! diameter was equal tc that of the inside diameter of the cutting edge of the

I
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[ tube. A list of abbreviations and symbols app'.icable to the laboratory testing |

data is included in Table B-0.

Selected index property data are plotted by boring to create index property
profiles as presented on Figs. B-1 and B-2. Classifications of soil strata are
based on pertinent index property testing or descriptions from the boring logs.
The locations at which triaxial test specimens were selected are noted at the

[ right margin of the profile figures. A legend illustrating soil symbols and test
designations is presented on Fig. B-0.

All tube samples have not been extruded and processed for stratigraphy and
index property testing. Accordingly, gaps exist in the index property profiles
and in the locations of some strata changes. Tubes that have been extruded and
processed are noted by a solid vertical bar at the right margin of the profile
figures. Gaps where no sampling was attempted or where a sample was not recover-
ed are indicated, respectively, as "no sample" and "no rec.".

Particle-size distribution data for selected sieve sizes are sumarized in
Tables B-1 and B-2; complete particle-size distribution curves and descriptions
for 29 specimens from the Retaining Wall borings are presented in boring-number
sequence on Figs. C-1 and C-2 in Appendix C. '

3.2 Strength Testing

Strength testing included UU triaxial compression tests on fill materials
and CTU triaxial tests on both fill materials and foundation soils. Strength
test results are presented in both tabular and graphical forms in Appendices D
and E for the UU and ETU tests, respectively.

L
Results of UU triaxial tests on cohesive fill materials are sumarized by

I boring in Tables D-1 and D-2 in Appendix D. These UU test results are tabulated
for conditions of peak deviator stress or deviator stress at about 20 percent

|

I |
-
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I Stress-strain characteristics of these materials are similarlyaxial strain.
presented on Figs. D-1 and D-2. A sketch of the specimen at test completion is
also shown.

Results of the Clu triaxial test series are sumarized in Tables E-1 through
E-4 in Appendix E, respectively, for cohesive fill, foundation sand, and founda-
tion clay (all from boring COE-14) and foundation till (boring COE-15A). ETU
test results are presented graphically in a series of four plots (a, b, c, d) for

,

| each material type on Figs. E-1 through E-4. Stress-strain characteristics are
presented on the first figure (a) of each series, and include deviator stress,
obliquity (principal s' tress ratio), and A-factor plotted vs axial strain. A

sketch of the specimen at test completion is also included. Stress paths are

| presented in p-q diagrams on the second figure (b) of each series. On the third
figure (c), Mohr circles are plotted on a Mohr-Coulomb diagram of shear stress vs

| effective normal stress. On the fourth figure (d), the undrained shear stress is
plotted vs the effective consolidation stress used in the test (except for test
results on foundation sand, Fig. E-2).I :

As shown in Tables E-1 through E-4, failure characteristics have been sum-

marized for conditions of both peak deviator' stress and peak obliquity. For test
specimens that cavitated prior to reaching the peak deviator stress, the data are
sumarized for the deviator stress when cavitation occurred. These failure
conditions are noted by small arrows on the stress-strain characteristics plots

.g ("a" figures). The condition of peak obliquity is noted by a solid (filled in)
5 symbol on the p-q diagrams ("b" figures). Mohr circles are plotted on the "c"

figures only for the condition of peak obliquity. The undrained strength data on
'

the "d" figures, however, are presented for the conditions of peak deviator
stress or the deviator stress at approximately 20 percent axial strain, as

| applicable.

I The strength envelope plotted on the p-q diagram ("b" figure) is that
determined by a linear regression analysis using all data points for the condi-

tion of peak obliquity (i.e., solid symbols). The slope and intercept (is andT)
of the regression line on the p-q diagram were then mathematically converted to

I
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the slope and intercept'(i and c) of the strength envelope of the Mohr-Coulomb
diagram ("c" figure).

.

This procedure was used for all material types except for the foundation
sand (Table E-2 and Fig. E-2); cohe: ion (c) for this material was assumed to be
zero. The slope (i) of the strength envelope on the Mohr-Coulomb diagram was
determined as the average of the I's for all tests in the series. This slope (i)
was then mathematically converted to the slope (E) of the strength envelope on
the p-q diagram.

_
Detailed supporting data for the UU and ETti triaxial tests are presented in

. boring / sample-number order in Appendices F and G, respectively. These support-'

fng data include copies of the original laboratory data sheet used for set up and
take down of triaxial tests (front of form WCC L-202) and the sumary calculation

sheet for triaxial tests (back of form WCC L-202). In addition, for the UU

tests, copies of the triaxial loading data sheets (forms WCC L-205 and L-205A)
are included. For the EIU tests, copies of the computer listing of the recorded

- test dita (piston displacement, piston load, and pore water pressure) are pre-
sented, followed by the printout of computed test results.

I
I
I
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TABLE 1
Soil Boring Details i

Retaining Walls |

Surface Bottom No. of
Boring Date Date Depth Elev. Elev. Drill Samples

,

Number Started Finished (ft) (ft) (ft) Rig U/D* Notes'

,

COE-14 9 April 10 April 60.8 633.5 572.7 B-56 27/1 a,c j

COE-15 13 April 13 April 21.3 634.2 612.9 B-61 6/2 a,b d

COE-15A 16 April 21 April 44.9 634.1 589.2 B-61 18/2 a,c

,

* U/D = Undisturbed sampler (thin-walled tube)
Disturbedsampler(auger)

'
.

NOTES:

i a) Continuous sampling through fill; advance borehole minimum distance of
; 5 ft into cohesive foundation soils.

b) Hit obstruction before completed; boring was redrilled as COE-15A.

c) Borehole closed by grouting.
,

d) Borehole cased to near top of obstruction; closure of borehole to be
perfomed by others.

-
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TABLE A-1

BORING IDG ABBkEVIATIONS

Samplers

HB High Recovery Core Barrel, 4" (ID) X 5 1/2" (OD)
| HS

'* Hvorsley-Type Sampler
OS Osterberg Sampler
PQ3 PQ-size Triple-Tube Core Barrel, 3 1/4" (ID) X 4 3/4" (CD)
PS Pitcher Sampler

S5 Split Spoon (Barrel) Sampler
TW Thin-walled (Shelby-type) Tube

,

bbi Barrel

CFA Continuous Flight Auger
{

! cont Continued '

l dia, & Diameter
dk Dark

I in., " inch
ft, feet'

ID Inside Diameter
lb PoundsI it Light

min Minutes
N Standard Penetration Test Resistance

I N/A Not Applicable

NX Drill Rod Size--Outside Diameter 2-3/8 in. ,

OD outside Diameter
fOK AcceptableI P.P. Pocket Penetrometer

PSI Pounds Per Square Inch
S Sample (such as S-4)

I Sec Seconds *

Temp Temperature

Thern Thermometer
tr TraceI TSF Tons Per Square Foot

USGS United States Geological Survey (elevation datum)
V. Very

I W/ With
F-C Fine-Coarse
MED. Medium
F-M Fine-Medium
N North
S South
W West
E East

> Greater Than
< Less Than
' Approximate

_ _ _ _ _ _ _ _ _ _ _ _ .
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TABLE.B-0

| WOODWARD-CLYDE CONSULTANTS

CLIFTON GEOTECHNICAL LABORATORY

FREQUENTLY USED NOTATION / SYMBOLS
|
1
.

1.1 TABLE OF CONTENTS
_

1.2 Strength Tests

1.2.1 Unconsolidated

1.2.2 Consolidated Triaxial: Individual Symbols

1.2.3 Consolidated Triaxial: Combined Symbols

1.2.4 Consolidated Simple Shear: Individual
Symbols i

1.2.5 Consolidated Simple Shear: Combined Symbols

1.2.6 Consolidated Direct Shear
.

1.3 Index Properties

1.4 Specimen Dimensional Properties

1.5 Stresses

1.6 Strains

1.7 Moduli |

'

1.8 By Type of Test

l.8.1 Consolidation

1.8.2 Triaxial

1.8.3 Cyclic Testing

1.8.3.1 Stresses / Loads

1.8.3.2 Strains / Deformations
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TABLE OF CONTENTS (continued)
_

L
l

- 1.8.3.3 Miscellaneous )

1.8.4 Permeability

( 1.8.5 Sonic Velocity {

l.9 Midland Units 1 and 2 Project Specific Notation /

|
Symbols |

I
I
|

I
| t

I
!

I
i

I
1

I
-

I 1
'

1

I
.

!

I
|

Table B-0
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I
1.2 STRENGTH TESTS

'

'

1.2.1 UNCONSOLIDATED
__

PP Pocket Penetrometer
,

TV Torvane -

'

LV Labvane

CP Cone Penetration
'

'

UC Unconfined-Compression Triaxial Test

j UU or Q Unconsolidated-Undrained Triaxial Test
1.2.2 CONSOLIDATED-TRIAXIAL: INDIVIDUAL SYMBOLS '

_

. C Consolidated
*

CI Consolidated Isotropically

CA Consolidated Anisotropically along a given
stress path

'
CK Consolidated Anisotropically along a K

stress path

U Undrained loading
D Drained loading

'
'

U-C Undrained loading in compression
U-E Undrained loading in extension

With Bar or Undrained loading with pore water pressure.

measurements

. Cys Cyclic triaxial strength test

cyp Cyclic triaxial property (moduli and damping)
test

I
I

-
.

I
.

Table B-0
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1.2.3 CONSOLIDATED-TRIK .TAL: COMBINED SYMBOLS

CIU-C Isotropically-consolidated undrained triaxial
compression test without pore water pressureI measurements

CIU-C or CIN -C Same as above but with pore water pressure

I measurements ,

I
e '

C{U-EorCKU-E Anisotropically (Ko)-consolidated undrainedg triaxial extension test with pore waterI pressure measurements

CAU-C or CAU -C Anisotropically-consolidated undrained
I triaxial compression test with pore water

pressure measurements
'

CAD-C or CAD -C Anisotropically-consolidated drained triaxial
compression test with volume change measurements

cyp-CIU Cyclic triaxial property test with isotropic- |

I consolidation and pore water pressure measurements

CyS-CAU Cyclic triaxial strength test with anisotropic-
consolidation and pore water pressure measurements

cyp-CIU-C Cyclic triaxial property test with isotropic- |
'

consolidation, pore water pressure measurementsI and post cyclic undrained loading in compression ,

(post cyclic monotonic loading) i

I |

I
'I

I

i

Table B-0
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|
1.2.4 CONSOLIDATED-SIMPLE SHEAR (DIRECT SIMPLE SHEAR) :I INDIVIDUAL SYMBOLS

DSS Undrained simple shear test with Ko consolidation

I Shear stress applied during consolidationS- or a-
|

CyS- Cyclic undrained simple shear strength test

| cyp- Cyclic undrained simple-shear property (moduli
and damping) test

-U Undrained loading after undrained cyclic loading

I 1.2.5 CONSOLIDATED SIMPLE-SHEAR: COMBINED SYMBOLS

S-DSS or a-DSS Undrained simple shear test with Ko consolidation
and shear stress applied during consolidation

CyS-DSS Cyclic undrained simple shear strength test

cyp-DSS-U Cyclic undrained simple shear property test with
post cyclic undrained loading (post cyclic
monotonic loading)

1.2.6 CONSOLIDATED DIRECT-SHEAR

DS Consolidated drained direct shear test

DS-R Consolidated drained direct shear test with'
loading to obtain residual shear strength

I

I
| -

,

l

l

j Table B-0ig Page 5 of 18
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j 1.3 INDEX PROPERTIES

W Water Content

W or W Initial or " natural" water content

W Of w Water content after consolidation or testc f

W # Water content at maximum induced consolidation !I max c,m stress

Y Initial dry density (mass)
do

~

Y Initial total density (mass)
to

Y Dry density (mass) after consolidation orYde or df
E test

Y # T Total density (mass) after consolidation or
tc tf test

Y Dry density (mass) at maximum induced con-
d'm solidation stress'

Y Total density (mass) at maximum induced
t'm consolidation stress

Y rY Saturated density
sat s

# Y Submerged (buoyant) density'Ysub b

W or LL Liquid limit
3

W or PL Plastic limit
p

| I or PI Plasticity index.

p

I or LI Liquidity index '

3

W Optimum water content - compaction test
opt

Y # T Maximum or optimum dry density (mass) -

max opt compaction test

Minimum index density (mass) - relative
Ymin

|
density test

Y Maximum index density (mass) - relative
max density test

D Relative density
r

b
1

Table B-0
Page 6 of 18
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1.3 INDEX PROPERTIES (continued)
,

I R Percent compaction
c

G, x G @d& grady M pH mms @ad&s)

G, Apparent specific gravity of soil solids j

(particles)

SC Salt content or dissolved solids content 1

i

e Void ratio

S Degree of saturation

n Porosity

N Gas content i

9 1I V V lume f solids ;
s

V Volume of water

Volume of airV,
V volume of voids
y

'

H, Height of solids

PP Pocket penetrometer reading (undrained com-
pressive strength)

TV Torvane reading (undrained shear strength)
,

NOTES - (1) Subscript notation associated with relative density, )
void ratio, degree of saturation, etc. '

a) subscript (0) indicates initial conditions |
b) subscript (c or f) indicates conditions after

consolidation or testI c) subscript (,m) indicates conditions at maximum
induced consolidation stress

'

(2) A (-) or ( ) over or after these symbols indicates
that the data has been corrected for dissolved solids
(such as salt) contained in the pore fluid.

,

Table B-0

Page 7 of 18
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1.4 SPECIMEN DIMENSIONAL PROPERTIES
__

H or L Initial height / length
g

H or L Height / length after consolidation
g

#b Height / length after test.Hf,L,HT Tf

A Initial area

A Area after consolidation
c

Area measured after testA,f
V Initial volume
g

V Volume after consolidation

V Volume after test
f

,

AL Change in height / length during consolidation
c

AL # AL Change in height / length at maximum induced
max c,m consolidation stress

Change in height / length during loadingAh or AHT
AV Change in volume during consolidation

c

AV r AV - ange n volume.at maxima induced consolb
max c,m dation stress

AV Change in volume during drained loading
T

AV, Volume change measured

AV Volume change calculated based on change in
a height

W or W Total weight (mass)
T

W or W Initial total weight (mass)
g ToI W Dry weight (mass)
s

W, Weight (mass) of water

W or W Total weight (mass) after consolidation
c. Tc or test

AW r AW Change in total weight (mass) duringc Tc consolidation

.

Table B-0
Page 8 of 18
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I 1.5 STRESSES

o Cell pressure

Effective isotropic consolidation stress i6 or o'c
Effective isotropic consolidation or minorF or o3c 3c principal consolidation stress if principal
stresses during consolidation are different

' Effective major' principal consolidationF or og g
stress

Vertical effective stressF or ay y

Horizontal effective stressc # "hh
Principal stress difference (deviator stress)a 3, v h,#, "d

~

l

68 # "1 /"3 Principal stress ratio (obliquity)
1 3

q Peak shear stress - (o - o )/2
'

p or p Average principal stress - (F + F )/2y 3

P or F Average principal stress after consolidation
c p

Average principal stress at maximum inducep #max p,m consolidation stress

I 6, or E, Mean principal stress - (F + 2 i ) /3h

F or P Mean principal stress at maximum induced
~

jI m,m m,m consolidation stress

i # Maximum induced vertical consolidation"v,mmax stress

Consolidation principal stress. ratiog/ 3cK or o

K Coefficient of earth pressure at rest or
0

|
reciprocal of consolidation principal
stress ratio

c/c Consolidation shear stress ratio - simplea or T vc shear test

U Backpressure
b

j
;

Table B-0

| Page 9 of 18
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[ 1.5 STRESSES (continusd)

U Pore water pressure
{

AU Change in pore water pressure

( OCR Over-consolidation Ratio

S Undrained shear strength
u.

q Undrained compressive strength
u

- c Total stress cohesion intercept -
Mohr envelope

'

c or c Effective stress cohesion intercept -
Mohr envelope{

9 Total stress angle of internal friction -
Mohr envelope

7 or 9' Effective stress angle of internal
friction - Mohr envelope

[ a Total stress cohesion intercept -
q - p envelope

h Total stress angle of internal friction -a
q - p envelope !

{ a or a' Effective stress cohesion intercept -
q - p envelope

a or n' Effective stresE angle of internal friction -
[ q - p envelope

I or 6' Effective stress angle of external friction

[ (between soil and another material) -

Mohr envelope

[
,

E

(~
L

Table B-0
r Page 10 of 18 |
L

r
| ..

. -

,
1



--_ . . - _ . _ _. ._

l

|I
i

1.6 STRAINS

I |
Axial strain jc,

c volumetric strainy
i

| Radial strain
'

> c
r

Axial strain at end of consolidationc,c or c ,ca

At or Ac, Change in axial strain during consolidation
increment

Axial strain at maximum induced consolidationc or ca max a,m stress

volumetric strain at end of consolidationc # Eyc v,c

oc or oc Change in volumetric strain during
vc v,c consolidation increment

Shear strainy
IAxial strain at end of testc or C

f T
Volumetric strain during drained testor cy

Axial strain ratec

I a

h Shear strain rate

Total axial strain during testingI cat (consolidation plus loading)

c . a v ume r c s ra n during testing
vt

.

,I
I

.

l

Table B-0
Page 11 of 18
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i
-

1.7 MODULI

E Young's modulus
.

E, Young's secant modulus*

E Y ung's tangent modulus
t

E Young's modulus from cyclic triaxial test
PP and based on peak to peak measurements

G Shear modulus - secant .

G Shear modulus - tangent
t

Shear modulus from cyclic aimple shearG
PP test and based on peak to peak measurements

Poisson's ratio1:

I
I
I .

-

I
.

|

|

.

|
,

i
Table B-0

|
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1.8 BY TYPE OF TEST
i

1.8.1 CONSOLIDATION

I
C Compression index

c
Coefficient of consolidationcy

f r Primary compression ratio

| e# or e" Coefficient of secondary compression
or rate of secondary compression

CR Compression ratio - oc /6 log Ey y

! RR Recompression ratio

Sn Swelling ratio

E F or P Maximum past consolidation pressure (stress)I ***' V'm c or maximum induce consolidation stress

t Time for 90% primary consolidation (squareW 90g root fitting method)

t Time for 50% primary consolidation (log
SO,

fitting method)

d Final dia1 reading
f

d, Initial dial reading from fitting method

d' Initial dial reading corrected for
compressibility of stones and filter paper

d Dial reading at 100% primary consolidation100

d Dial reading at 90% primary consolidation90

d Dial reading at 50% primary consolidation50

I
,1

E
|

|

I
Table B-0

.
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e
u 1.8.2 TRIAXIAL

-

F A tual load applied to test specimen'

a

P Measured load applied to loading rod
5 (piston)

|

P Load correction
y

| P Load measured prior to starting triaxial
m test with piston not in contact withI specimen during consolidation,

AP,g Load carried by filter strips

A Area of loading rod (piston)
p

B or B Skempton's B parameter
f

A Skempton's A parameter

| D, Initial diameter of test specimen

Initial diameter of rubber membrane- D,0
Initial thickness of rubber membranet,g
Axial membrane correction constant

K-I C Area correction factor during loading i

1

LVDT Linear variable differential transformer ,

I
I
I
I .

h
|

E

'

1
Table B-0
Page 14 of 18
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I 1.8.3 CYCLIC TESTING

1.8.3.1 STRESSES / LOADS

1T Cyclic shear stress amplitude

Cyclic deviator stress amplitudeiod
/0 Cyclic stress ratio - cyclic triaxial testSR or i d 3c

8 or it/o Cyclic stress ratio - cyclic simple shear testve

"'3 min
Minimum effective minor principal stress withE #

'
3 min a given loadino cycle - cyclic triaxial test

vmin "'vmin Minimum effective vertical stress within aE #I given loading cycle - cyclic simple shear
test

EHecWe confining rado - cyclic Maxial test
CR or E 3 min / 3c

CR Effectiv6 confining ratio after cyclic loading -
# cyclic triaxial test

VCR or ovmin! vc
Effective vertical confining ratio - cyclic
simple shear test

Effective vertical confining' ratio after cyclicVCR
r loading - cyclic simple shear test

Deviator stress in compression
dc # "d,c

Deviator stress in extension
de # 'd,eo

OCR Overconsolidation ratio resulting from cyclic
CY loading

OCR or OCR Maximum OCR resulting from induced OCR and cyclic
max in loading - (OCR X OCR cy

I
I

il
i

Table B-0
Page 15 of 18
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1.8.3 CYCLIC TESTING (continu;d)

:I Effective vertical consolidation stressF ,cyy after cyclic loading
.

Average principal stress after cyclicp
CY loading - cyclic triaxial test

iP Load amplitude - cyclic triaxial

Measured peak load in compression -
. P

|
cyclic triaxial.c

Measured peak load in extension - cyclic
P* triaxial

Measured peak to peak load - cyclic triaxialP
PP

r z ntal load amplitude - cyclic simple
1Ph shear

,

Peak forward horizontal load - cyclicP or P
hf h,f simple shear

Peak backwards horizontal load - cyclicP or Phb h,b simple shear

AU Peak positive change (increase) in pore
P pressure - cyclic triaxial test,

AU Peak. negative change (decrease) in pore
n pressure - cyclic triaxial test

I AP Peak change in vertical load - cyclic
v simple shear

D Percent deviation in measured compression
c load from programmed load - cyclic triaxial

Percent deviation in measured extensionD load from programmed load - cyclic triaxiale

Percent deviation in measured forward loadI D
f from programmed load - cyclic simple shear

Per ent deviation in measured backwards loadDb from programmed load - cyclic simple shear

'

I
,

Table B-0 ,

Page 16 of 18
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|
'

1.8.3 CYCLIC TESTING (continued)

1.8.3.2 STRAINS / DEFORMATIONS

c Peak-to-peak (double amplitude) axial
PP strain - cyclic triaxial test

Peak axial strain in extension -c
Pe cyclic triaxial test

Peak axial strain in compression -I c
Pc cyclic triaxial test

pp/2 Median cyclic axial strain -+8c,or cPc cyclic triaxial test

ic,or cpp/2 Axial strain amplitude -
cyclic triaxial test

y Peak-to-peak (double amplitude) shear
PP strain - cyclic simple shear test

Peak shear strain forward -ypg cyclic simple shear test'

Peak shear strain backwards -ybP cyclic simple shear test.

iy Shear strain amplitude - cyclic test

y, or y f + ypp/2 Median cyclic shear strain -
p cyclic simple shear test

AL Peak-to-peak deformation within given
PP loading cycle

AL Peak-to-peak deformation of steel calibratio!
cylinder - cyclic triaxial test

1.8.3.3 MISCELLANEOUS

N Number of loading cycles

CF Correction factor for equipment
compressibility

1 Damping ratio

LF Factor of safety against applying a tensileI stress (liftoff of loading platens)

TSF Deformation trace scale factor

| MTS MTS Systems Corporation Loading System
!

!
|

| Table B-0
|

I Page 17 of 18
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I
1.8.4 PERMEABILITY

k Coefficient of permeability or hydraulic
conductivity

k Vertical permeabilityy

k H riz ntal permeabilityh

h Head
1

m h Initial heado

h Final headg

i Hydraulic gradient

k Permeability corrected to 20 C20 C
# 9 20 C Vertical permeability corrected to 20 Ck ,200C vy

k '20 C rk 9 20 C Horizontal permeability corrected to 20 Ch h
:

1.8.5 SONIC VELOCITY

y Poisson's ratio

V velocity of compression wavep
I V, Velocity of shear wave

1.9 MIDLAND UNITS 1 AND 2 PROJECT SPECIFIC NOTATION / SYMBOLS-

i HR High Recovery Core Barrel, 4" (ID) X 5 1/2" (OD)

I HS Hvorslev-Type Sampler
OS Osterberg Sampler

.
PQ3 PQ-size Triple-Tube Core Barrel, 31/4" (ID) X 4 3/4" (OD)

'

PS Pitcher Sampler
SS Split Spoon (Barrel) Sampler
TW Thin-walled (Shelby-type) Tube;

SPT Standard Penetration Test using SS sampler

I Con Consolidation
Spec Specimen
( ) Parentheses indicates an assumed value

I
,

|I
| -

|

| Table B-0
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PARTICLE-SIZE DISTRIBUTION .
,

ICoteLES OR CLAY
l COamst i FINE coamst 8 u t o'vu I FINE I

DeaME TER U1 STANDa *ID SIEVE SIZE UN4FIED SOIL CLAS$'FICATION SYSTEM
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A. T'.tl AX
! -

- THIS IS A CIU TEST. IT HAS PEFN =

CALCLLATED BY COPPUTER PSWYSAM NO. C-7-IR.6 (fSING FILE NO. T-257

= PROJ. No. 81C4055T3 REVIEWED PVs - -

DORIMO NO. CCE-I 4 DATE ;/.//r /
SAMPLE NO. S-S twUT DATA CNECFED PVf W

~ SPECitTN NO. B *

EEPTH4 FT. ) 9.9 TEST 8@. 1D- 8 03 /

6

ITATROPIC' TYPE CF CCNRCLIDATICH
UNt*AltED * DRAINArE Cf1NDITIONS DLRIMO LOAO!M3
COMPRESSICH ' MOOE CF LOADING e
CONSTANT / CELL PRESSURE DLRING LOADING

4.0164' INITI AL MICHT CF SPECIMEN IN INCHES e
2.0805' INITI AL DI AMETER OF SPEC trEN IN IMCNS
208.95' INITI AL VCLUME OF TPECIPEN IN CU.CM.
.5000' PISTON DI APETER IN INr>ES .

.2550' WEIGHT CF TOP CAP OPG.Y IN TONSS10*e-3
1.0150/ WEIOHT OF TOP CAP + PISTCH + DI AL IN TONSet0*e-3
8.3350' WEIOHT OF TCP C AP + PISTCH + DI AL + LVDT IN TCWSe t 0 e e-3 ..

NO e WAS PISTON IN CONTACT WITH SPECIPEN DLRIM3 CfHeJ1LIDATIONT

e
.0275' PEMBRAME THICYNESS IN INCHES

1.8247' PEMBRAPE DI APTTER IN INCHES
l.5960- FILTER STRIP COPRECTICH CONSTANT AT .

21 AtlpL STRAIN IN TONS ** 10-3
#1.2660 RIOHT CYLINDER DISTORTION FACTOR

e

PRE-S6 EAR CONDITIONSB

# #
7.7869 CELL PRESSURE IN TSF
7. 200'Y' BACK PRESSURE IN TSF
.0500 AXI AL DE*ORMATION DLRING CCNSCL. IN INCHES ,
2.86 VOLLNE CHANOE tutJRIMO CONeOL. IN CU. CM.-

10.0400' MEASURED AIIAL LOAD PRIOR TO STATIC LOADING
FROM FIRST LINE OF LOADING DATA IN TONS *10**-3 ,

EFFECTIVE STRESSES CORRECTED FOR MEMBRANE AND FILTER STRIPS. ETCe
AEIAL 1.0291 9tSF=

,

LATERAL. = 1.0974 FT5
NEAN 1.0746 FSF=

PDAR = 1.0632 9t?#
*LATERAL /AtlAL 8.0664=

ARIAL/ LATERAL = .9377
OCR 8:609=

,

10.0400' PISTON DRAO CORRECTION IN TONS etOce-3
*

2000 FILE M.HPER FOR LOAD CELL OR PROVING RING
1000 FILE NtNBER FOR PORE PRESSURE CONVERSICN COW.1 ANT
2000 FILE NUMPER FOR CELL F9ESSUPE CfWVERSION CONSTANT
HnNE FILE teJMPER FOR PISTnN FRICTION CfmRECTION cot 3 TANT
YES IS DATA NrHAllFATION REOUIREDS

,
DATA NCeMALIFED TO FRESHEAR STREStES , h)

WITH NrRM = P-9AR OF l.0632 KSF @
~

Av ing rg" Intr 4 rett trol f v egg TA es A.y ArTre O P-PAR CECANT TANCfMT ffVIAIOR f(L T A-19 O P-PAR TECANT
~

MrTa lLU' MrO 4 ttS NnpM Nr@M HnF<M HnRet Nr@N
e. ..

9
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A.TRICI

THIS IS A Clu TEST. IT HAS BEEN
CALCULATED DY CCWFUTER NAM Nn. C-T-tR.6 (fSINO FILE NO. T-221

eb"
REVIEWED Py$/PROJ. NO. 9 t C 40".57 3
DATE: e /t'/90 Rite NO. COE-te '

SAPPLE NO. S-9 INPUT DATA CMLFED PY8 I
SPEClfTM NO. 9
tEPTH t FT. 3 19.6 / TEST NO. ID-107.

ISOTROPIC- TYPE OF CON *C4.lDATICW
UNt*AINED* DRAINAOE CONDITIONS DURING LOADING

#COPPRESSION NOCE OF LOADING
*

CONSTANT / CELL PRESSURE DURIre3 LOAOING

6.0019 / INITIAL HEIOHT OF SPECINEN IN INCHES
#2.9705 INITI AL DI APETER OF SPECIPEN IN INCES
#636.49 INITI At. VCt.UrE OF SPECIMEN IN CU. Cit.

.5000 ' PISTCpt DIAMETER IN INCE S

.5100' WEICHT CF TOP CAP OPLY IN TONSet0ee-3*
1.2700' WEIOHY & TOP CAP + PISTON * DI AL IN TONSet0ee-3
1.5950 ' WEIGHT OF YOP CAP + PISTCet + Dint. + LV37 IN TONSet0ee-3
NO - WAS PISTON IN CONTACT WITH SPECIPEN DURING CONSOLIDATION?

.0275 ' HEMBRAME THICFM SS IN IEHES
2.9435- MEMBRANE DIAMETER IN INCHES
2.I290' FILTER STRIP CCstRECTIC94 CONSTANT AT

21 AIIAL STRAIN IN TCWfS se 10-3
1.2770 / RIOHT CYLINDER DISTORTION FACTOR

PRE-SHEAR CONDITIONS 8

9.6932 - CELL PRESSURE IN TSF
7.2000/ BACK PRES $4EtE IN TSF
.0520' AtlAL DEFORMATION DLRINO CONSOL. IN INCHES
87.20 ' VOLUME CHANOE DURINO CCWSOL. IN CU. Ctt.

11.6150 / MEASURED AtlAt. LOAD PRIOR TO STATIC LOADING
FROM FIRST LINE & LOADING DATA IN TONSet0se-3 s

EFFECTIVE STRESSES CORRECTED FOR MEMBRANE AND FILTER STRIPS. ETCs
AIIAL 2.9299 FSF=

LATERAL 2.9620 PSF=

11EAN =

2.9513)FSF
SF

PBAR = 2.9460
LATERAL /AIIAL 1.01I0=

AIIAL/ LATERAL 9992=

OCR 1.000=

11.6150 / PISTON DRAO CORRECTION IN TON * elose-3
2000' FILE NUMBER FOR LOAD CELL OR PROVINO RING
1000' FILE Nt999ER FOR PORE PRESSURE CONVERSl(W CONSTAM
2n00< FILE HUNDER FCW CELL PRESSURE CONVERSIC94 Cf#4STANT
NOME- FILE NUMBER FOR PISTON FRICTlfW CORRECTION CfW9f ANT
YES ' IS DATA HnMALilATION REOUIRED7

DATA NORMAL!!ED TO PftESDEAR STRES*.ES
WITH NORM = P-PAR CF 2.9460 FSF * # h

@-

AtlAL tfVI Af tsp eve treeliv fft TA.es A-rAr fnR 0 P-9AR SECANT TANr1FNT DEVI Affe IELTA-U O P-9AR TECANT
'- Mntu 4.US Mnte e.US MnRtt NtVitt NrmM NrVfM NrarW

.
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1 DATA FILE IDENT. NO. T-2r?
2 PRrMICT NO. PlCl0*5T 3 ,
3 f(8tiNO NO. CC2 34
4 SM PLE NO. S- l'
5 TPEC1 PEN NO. 9' a6 MPTH 39.'
7 TEST NO. 10-15
O FILE e FCR LOAD CELL Ce PROVING RIta) 200s

'9 FILE e FOR MRE PRESStRE CCNST. Ifve
10 FILE e FOR CELL PRESMRE CCNST 245
15 FILE e FOR PISTON FRICTION CORRECTION pa'M,

*12 TYPE CS* CONTC4.IDATICee I
13 DRAINAOE CfwDITIONS EURING LOADING U
14 MOCE OF LOADING C
15 CELL PRESSURE MRID83 LOADING C *
16 INITIAL HEIGHT OF SPECIMEN IN INCHES 5.%A4
37 INITI AL DI APETER OF SPECitEN IN INCIES 2. f473*

,'19 INITI Al. VOLLME CF SPECIMEN IN C1.9 CM. e 40.377
19 PISTON DIAMETER IN INCHES 0.5
20 WEIOHT CF YOP CAP Op4.Y IN TCNSe10**-3 0.S .*
21 WEIGHT OF TCP CAP + PISTON +DI AL IN TCNSel0* *-3 1 . 27
22 WEIGHT OF TOP CAP + PISTON * DIAL * LVDT IN TONSe10ee-3 1. ?*5
23 WAS PISTON INTACT MRING CONSOL NO*
24 MEMinRANE THICFNESS IN INCHES 0.025 '

25 MEMBRANE DIAMETER IN INCHES 2. es*6
26 FILTER STRIP CCRRECTICW CCNSTANT 0.0*" 27 RIGHT CYLINCER DISTORTION FACTOR 1. 99 *

23 DOES SPECIMEN HAVE AN INDUCED OCR 9a3
29 CELL F9 ESSURE IN TSF 0.0*
30 ftACK PRESSURE IN TSF 0.0 **

31 ARI AL DEFORMATION ISRING CONSOL. IN INC&ES 0.0
32 VOR.UME CHANGE DURING CONSC4.. IN CU. CM. 0.0

" 33 APPLIED AII AL LOAD IN TONSe10**-3 0.0 *
.

34 PRE SHEAR CONDITION - CELL PRESSURE IN TSF 9.194 4
35 BACM PRESSURE IN TSF 7. !!56
36 AulAL DEFCRHATICH IN INCIES 0.0125 A

37 VOLUME CHANOE IN CU. CM. 13.992
38 PISTON tmAG CORRECTION IN TONS *10ee-3 14.935
39 SPECitEN CYCLICLY LOADED BEFORE SHEARINO NO *
40 SPECIPEN RECONSOLIDAIED DURING CYCLIC LOADING NO
48 StN OF VOLUME CHANGES DURING RECONSOR.IDATICH IN CU. CM. 0.0
42 PORE PRESStRE IN TSF 0.0
43 TOTAL CHANCE IN HT DURING CYCLIC LOADING IN INCHES 0.0
44 OUTPUT LNITS REQUIRED KTF

*- 45 DATA NORMALIZATION SELECTION 2.0
46 RESULT FILE DESIRED 0.0

m .

DIS LOAD PORE PRESSURE
lin.) Ilbel iteft-

......

0.0090.2C.070.7.217
.00925. 30.850. 7.225 4*

.00960. 40.65. 7.243

.01000, 49.47. 7.264

.0IO40. 61.14. 7.298= *

.01076. 68.92. 7.311

.01329. 00.04. 7.342
- .08197. 90.32. 7.372 *

.01240. 99.49 7.4n3

.01361. 188.12. 7.460

.08414. 125.34. 7.487 w@.

.01472. IM.40. 7.584 p.08543. 14n.07, 7.% 70
. . nl e,n% . 8 4rt. I.L 7.*J 4 w

.., .e .. -

..
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i .01240 99. C9 7.403
| .08348. 189.12. 7.460
| .08484. 125.34. 7.437

.08472. 177.40. 7.514

.08543. 140.97. 7.539

.01605. 149.83. 7.564

.04789. 366.75. 7.627

.08877. 175.92. 7.656
01970. 393.43. 7.694
.02059 193.25. 7.709
.02248. 204.93. 7.750
02335. 231.79. 7.769
.02429. 287.99 7.794
.02522 223.45. 7.799
.02615. 229.73. 7.910

, .02709. 733.73. 7.922
1 .02906. 239.59. 7.938
| .02895. 243.19. 7.940
| .02999 249.19 7.949
i 03190. 256.25, 7.957
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1 DAT3 FILE IEETJT. NO. T-245
2 PRORCT NO. Sl(40M T3. .
3 f(*ING NO. CrE-te
4 SAMPLE NO. $-22
5 SFfCIMEN NO. B. ,
6 ttPTN 47.2
7 TEST NO. 1D-118
9 FILE e FOR LOAD CTLL CR PROVING Rits) 2nno'
9 FILE e FCWt PCRE FPES$tmE CCHST. toro *

10 FILE e FOR CELL FSTSM*E CONST 2nno
Il FILE e FCR PISTON FRICTION CORRECTION POE'

12 TYPE CW' Cto#SC4.lDATICH I *

13 DRAINAGE CtWDITICNS DURING LOADING U
14 90DE OF LOA 0l'83 C
15 CELL PRESSLRE DWtlNO LOADING C *
16 INITIAL DEICHT CF ffECINEN IN INDES 6.Ong2
17 INITI AL DR AMETER OF SPECIMEN IN INCtES 2.9793*
IB INITI AL VCLUME OF SPECIPEN IN CU. C?t. 448.073 *

19 PISTON DIAMETER IN INCtES 0.5
20 WEIOHT OF TOP CAP OPE.V IN TON 9et0ee-3 0.5B*
28 WEICHT CF TCP CAP * PISTON eDI AL IN TCWSelose-3 1.27
22 WE S CHT OF TCP C AP * PI STON + DI AL * INOT IN TONSe90ee-3 3.595
23 WAS PISTON INTACT DLRite) CONSOL 98)

"
24 MEMBRANE THIO NESS IN INOES 0.0265
25 MEMPRAPE DIAPETER IN INCSES 2.9015
26 FILTER STRIP CORRECTIT4 CONS 1 ANT 0.0

* 27 RIC44T CYLINDER DISTCstTICH FACTOR l.942
29 DOES SPECIMEN HAVE AN INDUCED OCR NO
29 CELL PRES 91PE IN TSF 0.0

** 30 PACF PRESSURE IN TSF 0.0
3i AII AL EEF.ORMATION DLWtINO CONSCO. IN INCHES 0.0
32 VOLUME CHA>0E D. RING CONSCt. IN CU. CM. 0.0

" 33 APPt.IED AII Al. LOAD IN TONSe10ee-3 0. D
34 PRE SHEAR CONDITION - CELL PRESSURE IN TEF 9.1792
35 BAC1C PRES 9JRE IN TSF 7.8794

* 36 AIIAl. DEFORMATION IN INCHES 0.051
37 VC4.UME 04ANGE IN CU. CM. 7.292
39 PISTON DRA0 CORRECTION IN TONSe10ee-3 10.70

* 39 SFTCIMEN CYCLICLY LOADED PEFCRE 9EARINO NO
40 TFECIMEN RECONSCLIDATED DLWtlNO CYCLIC LOADING HO
48 SUM OF VOLUME CHANrES DURING RECONSOLIDATION IN Cte. CM. 0.0

** 42 PCRE PRESSURE IN TSF 0.0
43 TOTAL. CHANCE IN HT DURINO CYCLIC LOADING IN INCIES 0.0
44 OUTPUT UNITS REQUIRED FSF

* 45 DATA NCRMALIZATION SELECTION 2.0
46 RESULT FILE TESIRED 0.0

= .

DIS LOAD PORE PRES 9.lRE
- lin.3 i l tis t itsfl *

0.08030.21.400.7.214
.01063. 27.237 7.222 *
.01103. 34.88. 7.233
.01943. 40.57. 7.245
.01878. 45.02. 7.257 *
.03240. 54.39. 7.279
.01291. 53.92. 7.292
.09339. 65.96. 7.310 *d.08401. 78.70. 7.327
.01463. 76.70. 7.344

- .01525. 92.54. 7.360 *
.01592, 97.92.' 7.377
.01636. 91.43. 7.397

.

.nl6*e4 m.sn. ?. w e #
e

..e. e

.

_ _ _ _ . _ _ . _ _ . _ _ _ _ - - _



ME ME,.a.E- m m - 'm m m m m m m m e ums umu 7 f "
a .m m. 6 7. n o -

.08403. 78.70. 7.327

.01463. 76.70. 7.344

.08525. C2.54. 7. 3eo "

.085*2. G7. R2. 7.377

.08636. 91.43. 7.397

.08694 95.60. 7.399 *

.01752. 100.61. 7.all

.08834. 103.94 7.422

.01977. 107.55. 7.433 "

02059, 116.73. 7.458
*

.02357, 320.62. 7.469

.02344 129.40. 7.485

.02441. 138.73. 7.492

.02539 135.07. 7.497

.02633. 139.83. 7.5a2

.02738. 148.19. 7.505

.02920. 344.90. 7.500

.02987. 146.74 7.500 -

.03088. 349.90. 7.581

.03809 152.5-3. 7.588

.03300. 157.50. 7.511 *

.03399. 160.64. 7.*to

.03498. 163.42, 7.:49

.03589. 365.92. 7.507 *

03790. 178.20. 7.502
.0?976. 175.92. 7.495

*
.04167. 382.04. 7.487 w
.04343. 197.32. 7.477

|
*

.04554. 193.43. 7.467

.04937. 204.27. 7.443 e l

.05129. 250.67. 7.438

.05319. 216.50. 7.416

.05506. 222.62. 7.402 *
05697. 229.08. 7.386
.06094. 241.79. 7.352
.06499. 256.52. 7.384 ,,

.06845. 269.59. 7.279 i

07245. 284.87. 7.237
|.07994 314.33. 7.152 # i

.09362. 330.l. 7.507 '

.08749 346.5. 7.059 )

.09127. 363.2. 7.009 |
*

09505. 390.4. 6.958
09979 397.4. 6.905
.30252. 415.2. 6.954
.10635. 433.9. 6.797
.38004. 452.5. 6.740
.51760. 499.9. 6.622
.12507. 530.9. 6.499
.83263. 572.2. 6.369
.54042. 617.8. 6.229
.34776. 660.0. 6.098
.35532. 705.9. 5.952

'- .36299. 753.l. 5.003 *
.37038. 808.5. 5.652
.17769 950.4. 5.499
.I8503. 900.7. 5.339*

.19242. 950.7. 5.181

.19971. 8002.2. 5.020

.20714. 1055.9. 4.953

* '|
-

.21474, 1880.3. 4. e.82

.22895. 3860.6. 4.521

.22929 3282.9. 4.356*

b'%
.23672. 3265.1. 4.192
.24415. 1387.6. 4.02*
.25853. I?69.9 3. %8-

*. 2" *T) . 8 4 'n. 7 2. N '
~ .

S 6 .*

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ . . - - ____



I '

t

Ii . r. 7
'

. . . . . . . . . . . .. . . . . .

|

l
lI

.

|
t

I
I
|I

I
I
I
I
I

.:^. ,

I '

., < o.

s .

>
t.~ se e.- .. .

'L.g ,E.R. .g " 5 R. . 8 R. . n _g e _
meeg.~pg_,e _s_~g -__~e.~.e..

******dd4cid4444J.JJJJJdddddddddddd."g ~.S.S-S.t.n'** 5 gps-.p.eee~e% . 9 * 9 ' * 9 9 * * g 'g '. 3 3. . ,3 -
_s s.e. g .n_ e_.R".20_ ta .s.a*s.USRS s

* **

RR. . ea .42_2848' $2 3.i,
_ ;

. 7 77.9*9*s
. - e .- . eg _ __ ____

..

iii.#. 5 #.* # 5. ii iii iiiiii iiii # i #.iiiiiiii *.E.ii #.i ". #. 5 i #.i E.i iii'.St 2Rt
e:j::e] 5,83tR*0002R20*R$ x%*0*R-2:: RRR AR AR4020 Egg {K2:4RRxxxxxEnnsnnnnnnnonx::~~ ~anaaaas a*R"aana,,$

2 . .

_ :::::s!taaaannEn 3 * 8820R
R

_ -

;AsA A 'i

.:ie;;f,:.:,:is.:i;45 af _g'2 A.:aJf 'i A;4 Addii.: A A;2f s d A;;dif A.:5,:G A A A,8 " g _ k. C .- # R 8 K A E c B a t. R 4 2, E R S : R 2" _. t. C 8. S R. a t_ _ h_' _-0.t C

i'c.:; g g s* s g ::_: _ g.:
S-*ERR.0u.0.R.:.t Ec.. non . . ~ss~~~ .E . S.

-

' ': . . " " . . g g " " e ....
. d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d .:.: .: 4.: .: .: .: .: .:.: 2..

.

.I - c ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

~

I
LJ



- - . _ - - , _ - . ~ - . . _ .- - . - _ . _ _ _ _ _ . - - - - _ _ _ _ _ . _ _

i
;

I
s

J

f

.I . ,. e
e

i

|

I
i

j

I
i

. !

,

,I.

tL

I

I'

il
1.

.I'

!

I

4I
!

:

''
n

5 "$ f_. ? |E "$'S
f. 8. R C k*58.4,4. . ,48 8. . e. o n. .

y .:
. .

c. o. o. c. o..,

I. I.

.: I O. 9 9. N. S. 4. =. M. P. P. O.
..........
4

. .

Ne c h w e m c o * * d O C.: e

C. o w N. N e O O O O g5 0.

. . == 0
N ft N N N N N N N N fe N N

h........O.. . . .

.' I b f. O
.$Ok b@

h.AM@ Q P* N @ T

C o. = =. =. O P. & OM T. O.= = = N. N. N. N. N.
A$Q * . . .

. .
WM .u. W= mW

I

i . e
i>

.

i l
I



C
1I|||j i I|

,1

_h _
_

_o , * * * * * 4 4 4 e * e * * = *

M
T
N
AN

M
i

CR
Er
TN

R

M
AM
BR

n
PH

_

M
M _

OR
.

_n
N _

_
_

_

% U _

M
M

AR
TO
LN
C
I

R

M
O
TM
AR
In
VN

% E
4 D
2
- TS

T NUrS ElLeN r&e3O N
- I Ar
eT TPt

eA.

,() 0D T
3 N TS-p lI

S
eL - s TTA NUe.

E. 3SO e C NNT A t m-f - NS T
i EON 0' AAS Cl .M
F eTO 1

E TT W TSSO TO
NNC M0 C Ge .

G ,-1 N NS S OO1

N *I3 S N P CCNI
I S N E DO I

3NNNI R <
G C

NTI H .AT RS s

U Y ODR C O T IOOT F AB S TVU NMLN S eRIIC t P
3 LD I C I e SSE SF -D S E. - N C R 0GRRR E Pt

E ECM eI +N T3 N .IA E 1 NEEe ST 9 O
H N C. UTT T eIVV t S0e E A - IVC 1 N CI 0LL1t

T1R
0

N U tAAi .CAA L VNNC E5
E TD I SOOO R11 I

/' NC eIIC N O LNS F NRCCN T0t - D I
F

s/C 0 A I SDDE AeT OI G OP OSS
Y 1 O N N N P TsC S ON D T EEID 2 O6 DOA L G INI O+ eS S S A N .TI N RmRTERR f T N E T ESNSF OI D A NOtUCRA.

D/A . G NMN NNH 1 EON I RA I SSI!E
- E' D O N

Il

D EIESNOOT CHCON CVOO E L S S R I. Hf

T W N A MCMEITTI NC TO ) NIL N NLEEFDSFI

MOR A OERR EEO RNN I- ERT R O EIt SSWI I

EU T L L CPCCYII ONT CPF RC I CPPNRP nI I I

VTP S ND ESTNLPPT N IIR R C B T O FR T
EAN E O O P FI N INT O FFUG M CDELTN A rC++C ICNT !SDNDE EFFFF EARLSO 9 a

.
)
r RDI T IS SFS AP

N TN I C N T S EIS TT I AN PSSTT ROOEIIO- rAO R F FIPPPN SRRAI WROI FFFF OLPCPTTPM DI U ORO AAAO EERRD NNCULL R C A A
A ITOD E RC(CC NTOT IIID C CRRRRlD=Ne LIN TTtE VECSR T LT F007000 OCOOlE e

Er DIE HEeTP"PN CM E EEAEAS 9835640 GFFFFlTM
t

E0 MNDR CMtEOCOIW -

APLD PRMCIR D1888 900 A AIR AI

P9 NOAU !A P TTY HI AN tRNEI E0000900 RRRRRMLO T
F OCOS iI1A I

N TDRlI MSOAAF T DEEEEOAN lS 3 C LS HDVIFFFO T tL SSFH C2222 11 PPE PNM rAR 7 E E DCOOT EESAY EEECDM E HtrMNM eH t
HE 5 FO R LLL S NN ; CUI UAr TOAWP AAANTTTI A A R 7,C RRI EO f TNNMNTNIT 54 PP ERR RTJ 01 N IIIOHHHP RRE2T LMJF O S A W V9 l

C IEEEEtA
I

f 4 2 2 EIEL TTTTCCO PBT H LFAUS i

TI

r 0E2 PADL IIISIIIS MML O t LCl LA PLLLL T
O- 7 YROE NNNIEEEA EEI I S eat CE S= ====== IIIISAo

IIPWWWW MMF R N C9AV# E FFFFID m
8

.C 8CSB4 TDMC I

T O S I

SY I S LL
. T E AA NEF

T O N 1 R I R nD . .N) O D T XE

'TUE OO . CDI N S AT.

IT ONNNT I EST O /A 0
CA N PNSN C 24090 E L LL 0 t,*OEEFI

RA9T
OIEA 2370000 550 0 9912. 0L 0 V A A/ 0000E r*t

At i HNl 990.0179O 7. 0 0 0 O E000NS
0005 610 2 R 771 Il.R RL. i*) 07 200 4 A 11077 TAENREAeCT TR SC I vSL GWrEP ODrf f,

IA RrAPE S N O 'r 09.48 5 5 2 5. N 090 9
H 97 0 EI AEPAtC
E CITAATlR 0212NV r

1 t
CC 626 31 20 1 S 1 FALIPLAOC PgSSI Ij

l
1 S - F *

n "+: I E E s
1 H R2 T P Ir

T.
t*
A*A

,

. * .

J
-

|' |I|Ilj|I|||||||



M E M E E E E
ps;ee. e eot pewteu e ase e 33 e(se t se at e Wee tto.Mta.t Ups tAssuIareT

YES 15 IATA HnPW4.ll7,7 ICW PE0ttlPEDS

DATA PKmMAt_IIED 10 FPE*NEAR STREfMS
WITH NreM = P-lWt OF 2.0850 tref

At tfil., DEVf ATCWt Of4 IQUITY ltLT A49 A-F AC TOR 0 P-BAR SECANT TM((NT ttVI Af twt (4't.T A-U 0 P-BAR StraadT
STPAIN STRESS ffEW 4.US fote 4MT NrW4M NC@M WWIM NORM MnRM

2 tr!F MF 61F DTF FF t*F
0.On00 .0000 s3.0040 0.0000 ' O.0000 .0040 ~2.0150 0.Ono 0. 0M .0640 0.On00 .0020 l.onto 0.Onno
.0055 .3393 9.0693 .0160 .3229 .0691 2.n642 2347.404 2345.009 . nee 6 0079 .0?43 1.0244 1874.977*
.0122 ~ .2932 8.84e6 .0300 .3332 .5466 7.1186 2342.P68 222% e00 .5455 .0199 .0729 1.0589 1862.4979
.otee .4357 1.2236 .0620 .34a9 .2879 2. l u9 2269.995 1989.5^6 .2167 .0?09 .5091 1.07*4 1826.5315
0247 .5347 1.2779 .0060 .3632 .2675 2.1925 2135.197 1048.6** .2455 .0427 .3327 8.0931 1059.63**
.0350 .7394 1.3935 .3300 .l777 .3697 2.2507 20e9.602 1759.365 . 3Mo .0645 .3835 1.1870 1036.5857
.0419 .9447 8.4554 .3560 .1944 .4224 2.2774 1990.218 1583. e64 .4192 .0774 .2096 1.1302 **2.1536
.05t4 \.*993 1.5494 .l*20 78937 .4997 2.3897 1910.288 3438.740 4'59 .0953 .2400 1.t"n? 957.5150
.06l9 1.1293 3.6326 .2260 .2016 .5646 2.3497 1e82.585 3156.297 .5604 .3822 .?PO2 1.1461 899.50t3 .,

.0722 5.2405 8.7094 .2600 .2310 .6202 2.3713 1706.979 1865.923 .6156 .3290 .?O79 1.1768 847.1269

.0825 1.3703 1.7972 .2920 .2143 .6952 2.4042 1650.515 ll P.005 .6A01 .3449 .3400 1.1931 819.1053
0937 1.4876 1.8929 .3260 .2203 .7439 2.4299 1579.*22 loik.470 .7393 .3689 .3691 1.2"54 793.5759
.3080 3.5679 \l.9496 .34e0 .2219 .7939 2.44e9 1543.637 5024.*49 .7788 .3717 .'e*O l.2853 746.0649
. tin 7 8.6604 2.0189 .3700 .2239 .63n2 2.4712 1492.390 1053.535 .9240 .5936 4820 8.2264 740.6324
.3204 1.7756 2.0956 .3940 .2234 .9859 2.5029 1444.995 931.703 .8792 .1955 43'6 1.2421 726.*S74
.3307 8.9453 2.1569 4160 .2264 9227, 2.5177 1405.456 737.123 .9159 .2064 457' 3.24'S 697.4895
.3452 1.9253 2.2239 .43e0 .2294 9626 \ 2.5357 1357.589 714.878 9555 .2174 .4777 1.2594 673.6**5
.3716 2.8292 2.9974 4000 .2302 3.0648 \ 2.5072 1235.703 596.003 8.0562 .2422 .5293 1.293* 653.2456
.1979 \ .2140 2.4750 .5800 .2312 1.1070 2.6000 1873.887 537.321 8.0997 .2531 .5494 1.2943 582.56792
.2893 2.3954 2.6238 .5420 .2290 1.1927 2.6619 1085.074 508.093 8.1839 .2690 .5959 1.3210 538.4927
.2353 2.4596 2.6997 .5560 .2269 1.2293 2.6943 1048.579 450.567 1.2201 .2759 .6101 1.33?? 586.9067
.2536 - 2.5319 2.7522 .5660 .2242 I . 2MO 2.7810 1003.079 438.449 1.2565 .2909 .6283 1.3454 497.enos
.2673 2.5990 2.ellt .5760 .2223 1.2995 2.7346 969.364 418.472 8.2999 .2859 .e449 1.?978 491.06es
.2936 2. M59 2.9655 .5920 .2890 1.3329 2.76.?O 937.069 472.308 1.3230 .2 Pee .Ml5 8.3707 465.0417
.2985 2.7454 2.9292 .5990 %2149 3.3727 2.7957 917.117 397.999 1.3624 .2989 .6812 1.?e74 455.8400
.3546 2.7974 2.9615 .5900 .2123 1.3937 2.9149 883.349 343.683 1.3033 .2929 .6987 1.3969 439.3920g
.3303 2.8544 3.0143 .5940 .2697 1.4272 2.8443 e68.702 399.176 1.41M .2949 .7003 1.4815 427.6392
.3467 2.9858 3.0571 .5940 .2043 1.4375 2.9786 e?8.591 356.468 1.4467 .2949 .7233 1. 42M 416.1647
.3785 3.0239 3.3339 .5*40 .89h9 1.5819 2.9290 796.776 375.139 1.5007 .2948 .7503 1.4536 395.4191
.3949 3.0907 3.1790 .5920 N I920 8.5433 2.94.44 700.709 399.546 1.5339 .2939 .7669 1.4711 397.4443
.4804 3.1582 3.2175 .5900 .3877 1.5756 2.9967 765.965 365.337 1.5639 .2929 .7989 1.4972 390.1274
.4267 3.2055 3.2494 .5860 .3833 1.6027 3.0279 749.3%0 346.134 3.5t09 .2909 .7954 1.5026 371.ee20
4505 3.3202 3.3836 .5760 .3739 1.6608 3.0952 722.318 336.295 1.6477 .2959 .9239 1.5360 ?59.4669
.4912 3.4223 3.3617 .5620 .5646 8.'llt 3.1602 695.048 365.023 3.6*e4 .2799 .e492 1.5683 344.9332
.5238 3.5553 3.4267 .5460 .3539 l.7776 3.2427 679.156 393.547 8.7644 .2750 .0022 1.6093 336.5504
.5559 3.6695 3.4709 .5260 '.1436 1.e348 3.38*8 659.929 ?82.709 8.9288 .2610 .9105 1.6475 326.9582
.5876 3.0020 3.5261 .5060 .3333 1.9080 3.4068 645.664 391.380 1.ee6e .2518 .9434 1.6903 320.4251
.6515 4.0360 3.5987 4500 .313F 2.0800 3.5758 689.299 400.489 2.0030 .2273 1.0015 1.7722 306.9399
.6933 4.1744 3.6469 .4340 .3049 2.0072 3.4643 609.726 414.589 2.0716 .2154 1.0358 1.9185 302.59n3
.7152 4.3001 3.6757 4040 .0941 2.1500 3.7578 400.146 409.923 2.1340 .2005 1.0670 1.9646 2*7.9362
.7463 4.4320 3.7105 .3760 .0050 2.2360 3.e518 592.755 427.7e5 2.1995 .3866 l.09*7 1.9112 294.1688
.7792 4.5697 3.7411 .3440 .0754 2.2849 3.9520 586.190 42* 095 2.2679 .1707 1.133* l.9683 2*0.9101
.0427 4.e445 3.7920 .2760 .0570 2.4223 4.1574 573.982 442.130 2.4042 .3370 8.2023 2.0632 294.9169
.9359 5.8610 3.9496 .2000 .03e9 2.5eOS 4.3916 565.167 471.574 2.5613 .0**3 1.2906 2.8794 2e0.4770
9696 5.4414 3.8926 .1300 .0239 2.7207 4.6n19 560.369 497.666 2.7004 .0645 1.3502 2.2939 279.0951- 1.0363 5.7687 % 3.93M5 .0460 .0000 2.8843 4.8495 555.977 500.612 2.962e .0229 1.4314 2.4067 275.eM7

1.1595 6.3979 *. W64 .1240 .0894 3.8999 5.3348 558.069 528.847 3.1751 .0645 1.5875 2.6472 273.4308
1.2226 6.7339 4.0262 .2840 .0389 3.3669 5.5928 550.140 536.784 3.3419 .In62 1.6709 2.7752 273.0896

- 1.2871 7. F26 4.0486 .3820 .0441 3.5413 5.8645 549.650 551.461 3.584* .1549 1.7574 2.*l04 272.7762
8 . ~8501 7.4371 4.0717 .4100 %.0552 3.7186 6.1 199 550.253 570.504 3.6909 .2035 1.0454 3.0470 273.0754
8.4132 7.9037 4.0920 .5820 .0657 3.9009 6.42' 558.580 577.425 3.9719 .2548 l.*359 3.1991 273.6993

- 3.4755 9.1682 4.1040 .6190 .0759 4.09n6 6.70*9 C2.562 590.456 4.0502 .3067 2.0251 '3.3299 274.2286 -

1.5377 9.5372 4.1257 .7200 .0844 4.2606 6.99*9 554. M3 609.239 4.23e8 .3573 2.1194 3.4739 275.2642
8.6016 9.9293 4.13P3 .8340 .0935 4.4446 7.3n99 557.029 61*.*n3 4.4314 .483* 2.2857 3.6277 276.4?7*

- 1.6631 9.3343 4.9475 .9480 .1089 4.6572 7.6165 55*.574 627.389 4.6225 .4705 2.3112 3.77*9 277.7013
5.79*2 10.1070 4.1638 -l.1940 .1173 5.0535 8.2489 564.452 657.*57 5.0159 .5976 2.5079 9.0*37 2*40.1289
3.9837 10.9629 4.1939 - 1. 4 32n .1307 5.4914 e.*249 572.435 485.479 5.4406 .7507 2.7203 4.4291 294.n937
2.n3*9 11.0249 4.l*47 -?.6*nn .34% 5.9925 9.6138 579.320 706.398 5.P684 .9397 2.9342 4.7788 297.5N17
2.1697 12.7717 4. *e 79 -1.*7wo .1544 6.3P59 10.3673 599.276 720.403 6.3393 .0777 3.1691 5.3450 298.*453?. w e s'..g-. e w. +. . ti g 3 6. B 215 11.0729 594.977 730.738 6.7707 -l.1987 3. 3e,53 5.4*52 29'9.2211

- ~ . . - ~ .~ , - ~ . . , m. , ~n - mn. m. . ~
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.*.6671 9.3843 C.1075 .*490 .1019 4.e 5 72 7.48&S 55*.574 627.333 4.6225 .4705 2.3152 3.7790 277.7ntt
1.7e92 10.8070 C. llL3 8 -l.tf40 .1173 5 0535 'O.20ee 544.C52 657.957 5.0159- .5876 2.507* 4.0937 290.1219

""

1.*t37 10. t e 2* C.lO39 -l.4320 .1307 5.4334 S.92*.3 572.435 695.C79 5.G406 .7107 2.7203 4.4298 293.ne37. .
2.03*9 18.0249 4.1907 -1.6900 .1430 5.9125 * 6139 579.320 706.39) 5.6604 .0307 2.93:02 4.7788 29 7. *nn ?

,

.

2. t W7 12.7737 4.2079 -l.9700 .1573 6.3959 16.3673 599.276 720.403 6.3393 .9777 3.3691 5. t r.%0 298.*tS3 s .

. 2.2928 13.6430 4.2090 -2.2400 .1443 6.9235 18.0729 594.977 730.739 6.7707 -l.lll7 3.3e53 5.4952 295.2288 -

2.4891 84.5979 4.2164 -2.5240 .8731 7.2940 ft.9294 602.*42 7*4.64 9 7.23*6 -I.2526 3.4199 5.9706 299.2235
\2.5442 15.5557 4.2193 -2.9220 .59h5 7.7779 12.ette 418.'09 793.n*3 7.789* -1.4005 3.9%** 6.2?97 303.2761

2.6491 86.5449 4.2297 -3.8240 .1099 9.2724 13.4079 689.904 e03.**n 9.2 TOP -I.5564 4.1094 6.6540 307.5?t6 --

L ZM I x1 M 2** ' ii22R -3.4320 M97L 9.7700 d h21 1 62e.129 e20.*** 9.7046 -l.7032 4.?S23 7.099 3 1.722*
2.9135 19.5599 4.2213 -3.7500 .2022 9.27*9 15.0485 636.750 925.794 9.21n9 -l.9610 4.4054 7.4447 316.0n14
3.0369 39.5698 4.2897 - 4. 0MO .2079 . 7948 15.e617 444.183. 334.v?6 9.7888 -2.n179 4.9556 7.9717 339.6555 ,

3.1593 20.6035 4.2895 -4.3980 .2138 10.3019 16.7014 452.806 959.092 10.2250 -2.1776 5.1825 9.29e4 321.6221 *

3.2922 21.6769 4.2192 -4.7220 .2879 10.9?94 17.5721 660.198 961.395 10.7576 -2.3434 5.37e9 9.7205 327.6349
3.4099 22.7622 4.2849 -5.0640 .2226 11.?911' 19.4549 M7. 499 942.100 11.2*62 2.5338 5.6491 9.1596 331.2%en
3.5298 23.7573 4.2884 -5.3960 .2269 11.9796 '89.2764 672.947 934.n93 11.7908 -2.6729 5.9950 9.5463 333.9651
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3.6585 24.7959 4.2074 -5.7160 .2307 12.3930 20.1209 679.561 833.767 12.3006 -2.9367 6.8503 9.9954 336.7584
3.7754 25.9806 4.2040 4.0440 .2343 12.9053 20.9618 493.435 926.400 12.9098 -2.9995 6.4045 10.4024 33*.1700, ,
3.8993 26.9341 4.20l4 -6.3700 .2375 13.4871 28.7999 497.969 925.260 13.3170 -3.1613 6.6595 10.9892 341.4t**
4.0224 27.9496 N 4.1996 -6.6920 ' .2404 83.9243 22.6292 692.142 7**.514 13.9205 -3.3218 6.9802 18.22*9 343.4912
4.1484 29.9258 4.3936 -7.0540 .2434 14.4825 23.4395 694.649 771.510 14.3051 -3.4909 7.8525 18.6319 344.7355 ,

4.2721 29.7770 4.1902 -7.3220 .24e9 14.9995 24.2225 696.797 760.9?4 14.7775 -3.6?37 7.?Sa9 12.0210 345.7*64
4.3969 30.7153 4.1962 -7.6290 .2494 15.3577 24.9977 699.3A7 735.946 I?.2432 -3.7956 7.6286 12.4057 ?46.5*05
4.5229 38.4209 4.1926 -7.9236 .2507 15.9105 25.7461 699.946 705.334 15.e926 -3.9323 7.9463 12.7771 346.9675

*
4.6535 32.5247 4.1772 -9.2249 .2530 16.2623 26.4993 699.757 687.243 16.1411 -4.0917 9.0706 13.1509 346.7739 i'N
4.7707 33.3245 4.8739 -9.4974 .2549 16. M22 27.1619 699.352 M*.7A4 16.5300 -4.2128 9.2690 13.4797 346.5729
4.99*9 34.1777 4.1702 -9.7670 .2546 17.0964 27.e656 697.269 639.199 16.9590 -4.3509 9.4795 13.9299 346.0356
5.0243 -34.9464 4.1656 -9.0272 \.2594 17.4732 29.5826 695.391 610.635 37.3429 -4.4900 9.6715 14.8500 ?*5.0**9 **

5.1497 35.6999 4.1606 -9.2929 .2401 17.9495 29.1446 693.063 579.359 17.7164 -4.4069 9.9592 14.4636 343 9490
5. 27M 36.4077 4.8553 -9.5262 .2617 19.2039 29.7424 699.929 542.657 18.0691 -4.7276 9.0348 14.7403 342.3429

%*' 5.4092 37.8060 4.1507 -9.7649 .2633 19.5530 N30.3302 695.932 514.997 19.4147 -4.9460 9.2073 15.0520 340.3595
'5.6660 39.3992 4.1433 -10.2034 \ .2659

- 19.1991 31.4850 677.556 473.124 19.0560 -5.0637 9.5790 15.5*04 336.2525
5.9268 %39.5506 4. 5 355 -lo.eJDIO .2698 19.7753 32.3999 667.268 412.946 19.6279 -5.2610 9.9839 16.0737 331.1434 *6.1962 40.5949 %.,4.1267 -10.9674 .2703 20.2924 33.2725 '454.963 351.647 20.1411 -5.4429 10.0706 16.5123 324.9907
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6.4430 41.3755 4.1864 -15.2639 .2723 20.6979 33.9644 642.053 301.655 20.5336 -5.5999 10.26e9 16.95%6 319.6335
6.6999 42.3020 4.104A -11.5402 .2744 21.0510 34.6821 629.207 2'6.496- 20.9941 -5.7351 10.4470 37.1771 3tl.90l9

** 6.9566 42.7442 4.0937 -81.9036 .2762 23.3721 35.1999 614.327 239.439 28.2129 -5.9579 10.6064 17.4632 304.9736
7.2834. 43.3265 4.0936 -12.0374 .2779 28.6633 35.7839 600.539 196.092 28.5019 -5.9739 10.7509 17.7239 299.0272
7.4789 \43.7540 4.0677 -12.2494 .2001 21.9770 36.1397 595.479 157.247 21.7139 -6.0790 10.9570 17.9352 290.5574

I '
7.7359 44.1459 4.0536 -12.4422 .2920 22.0709\ 36.52M 570.799 145.034 21.9064 -6.1747 10.9532 19.1272 29?.2789 '

7.9604 44.4639 4.0399 -12.6192 .2939 22.2319 36.9637 559.464 189.917 22.0M2 -6.2625 15.0331 19.2945 277.15n3
9.2205 44.7153 4.0227 -12.7796 .2959 22.3577 37.1510 543.958 75.947 22.1950 -6.3422 11.09*5 19.4370 269.90e4

-I 9.4906 44.9645 s4.0024 -12.9290 .2993 22.4322 37.3752 529.3n6 55.445 22.2650 -6.4863 11.1325 19.5493 262.1936 '-

.h 9.7424 45.0046 3.9949 -13.0640 .2904 22.5023 37.5004 514.693 43.314 22.3346 -6.4933 18.1673 19.4501 2%5.4293

* "(I
9.0n42 45.0957 3.9650 -13.1989 .2927 22.5429 37.7489 500.629 24.521 22.3749 -6.5467 18.1974 19.7337 249.4437

gr 9.2677 45.8333 3.9457 -13.3074 .2*50 22.5667 37.9994 486.912 9.438 22.3994 -6.6048 11.1992 19.9030 241.6400 *

9.5395 45.1301 3.9252 -13.4834 .2973 22.5658 37.9930 473.005 -0.*56 22.3969 -6.6567 11.1994 19.9549 234.73*6
9.9012 45.0963 3.9033 -83.5149 .2999 22.5432 n?9.0727 459.924 -22.340 22.3758 -6.7070 11.1976 89.9944 228.2479

*10.0647 45.0127 3.99?O -13.6039 .3024 22.5064 39.82%0 447.154 -34.276 22.3396 -6.7512 11.1693 19.9204 221.9802
10.3315 44.9044 3.9591 -13.6906 .3050 22.4522 39.8579 434.559 -47.799 22.2949 -6.7943 88.1424 19.9367 215.4595
10.5916 44.7654 3.9360 -13.7679 .3077 22.3907 39.1637 422.536 -5R.479 22.2139 -6.9326 11.1069 19.9396 209.6938 *10.9534 44.5999 3.9129 -13.9400 .3805 22.2995 39.1549 410.049 -66.990 22.1333 -6.9694 18.0667 89.9353 203.9*31
11.1152 44.4106 3.7991 -13.9074 .3133 22.2053 39.1294 39*.477 -73.195 22.0399 -6.90l9 11.0199 19.?228 199.2495
11.3770 44.2159 3.7663 -13.9677 .3161 22.lo79 %?9.0*l5 .399.573 -94.601 21.9438 -6.93tB 10.9716 19.9037 l*2.9391
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14.0292 39.3309 3.3975 -14.3970 .3660 19. M54 36.0706 290.313 -295.100 19.Stee -7.139* 9.7594 17.90nB 13*.1885 *@

f 14.3017 39.6952 3.35%O -14.4097 .3727 19.3426 35.7697 ,270.439 -2393960 19.9994 -7.15n7 9.500? 37.7515 334.213.
14.5669 39.0446 ').3332 -14.4290 .37*5 19.0223 35.4699 261.18' -275.9%6 19.99n5 -7.1602 9.4403 17.6022 129.5961
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w w . . . . ,,vo t v. 3 co 33.eono . 225.275 -573.973
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14.9319 37.2225 3.2622 -s4.4352 .3991 te.ett3 35.0453 290.900 -332.163 89.4725 -7.8639 9.??63 17.4020 124.Ste9
15.0991 3&.2775 3.2025 -84.4521 .3*97 19.1397 34.6n** 240.255 -476.921 19.0035 -7.1722 9.0019 17.1760 139.2123
85.3722 33.6379 3.1087 -84.4617 .487* 17.3199 33.90no 225.275 -573.873 17.1999 ~7.3770 9.5*49 86.7740 lit.7*Bt
15.6423 33.1578 3.0112 -14.46M y.4367 16.5795\33.0649 28 8.999 -375.9t h 36.4550 -7.1794 9.2275 lo.4Mt 105.16*9
15.*091 32.6137 .2.9792 -14. 46M .4440 16.3069 32.7934 204.950 -202.479 36.le53 -7.1774 9.0926 16.2744 101.750*
16.1959 32.05M 2.9447 -14.4648 .4536 16.029'3 32.5127 199.003 -140.623 15.90R9 -7.3792 7.9944 16.3392 +9.2673
36.4680 31.7265 2.9249 -14.4617 .4562 15.9632 32.3455 192.e*8 -96.965 15.7450 -7.t770 7.9725 16.0522 *5.425*
16.7879 38.5979 2.9967 -84.45*3 .4592 15.7*40 32.2748 1B*.*00 -90.705 15.e762 -7.1759 7.B?91 St.0tes *).7459
16,9996 31.2959 2.9995 -84.4545 .4623 15.6479 32.1236 194.159 -55.5e9 15.5313 -7.8734 7.7656 15.*421 98.393n
17.2547 38.2960 2.9994 -84.4497 .4623 15.6430 32.1142 195.272 -28.020 15.5264 -7.8780 7.7632 15.9374 99.94n4
17.5292 ?t.3912 2.9936 -14.4449 .4637 15.5906 32.0573 177.946 -74.126 15.4744 -7.3696 7.7372 15.90*t 99.2602
17.5992 31.1042 2.9999 -84.4449 .4649 15.5528 32.0899 176.701 -213.297 15.4362 -7.1696 7.7191 15. 9% t 97.6919
17.6015 31.0939 2.9993 -14.4449' .44*0 15.*L469 32.0836 176.609 -860.767 15.4310 -7.1696 7.7855 15.9975 97.6459
17.7900 31.0771 2.9979 -14.440n ,.4653 15.53e5 32.0007 174.644 -29.453 15.4227 -7. t M2 7.7113 15.9981 S6.670*
19.0549- 30.9499 ,2.9981 -84.4304 =. 4 M9 85.4745 31.9273 873.354 -63.577 15.3598 -7.8614 7.6796 15.9447 95.0392
19.3252 30.7365 2.9494 -84.4290 .4699 15.3443 31.9190 167.694 -65.069 15.2537 -7.1402 7.62e 9 15.7909 93.2178
19.5970 20.6030 2.9602 -84.4290 .472^ 15.3085 31.7526 164.604 -39.395 15.1974 -7.1402 7.5937 15.757' 91.6995
19.9471 30.5309 2.9559 -14.4290 .4731 15.2654 31.7169 461.949 -55.591 15.1516 -7.1602 7.57*e 15.7402 90.370*
19.1223 30.3083 2.9419 -14.4200 .4767 15.1507 31.6025 159.489 -45.242 15.0377 -7.1602 7.5199 15.6934 73.6190
19.3907 30.2930 2.9482 -14.4232 .4769 15.1415 38.5999 156.212 -19.199 15.0286 -7.i579 7.5143 15.6767 77.5237
19.6442 30.1539 2.9344 -14.4535 .4796 15.07% 38.514e 153.456 -69.910 14.9642 -7. t','to 7.4921 15.6399 76.1559
19.9193 29.9096 2.9203 -84.4063 .4923 14.9549 31.396M 150.313 -65.594 14.9433 -7.1495 7.4216 15.5760 74.4*72
20.0544 29.9519 2.9173 -14.4015 .4930 14.9240 31.3525 149.985 -77.736 14.9847 -7.1475 7.4074 15.5594 73.952*
20.0660 29.9399 2.9565 -84.4085 .4932 14.9194 31.3*+0 149. M3 -4.339 14.9092 -7.1471 7.4041 15.5562 73.7774
20.0777 29.9509 2.9172 -14.4015 .4930 14.9255 31.3* 21 148.637 -22.426 14.9142 -7.8471 7.4078 15.5592 73.7645
20.0994 N29.9335 '2.9862 -84.4015 .4933 14.9869'.39.3834 149.464 1077.350 14.9056 -7.1471 7.4029 15.5549 73.6797 STOP
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1 DATA FILE IEENT. NO. T-244
2 PROJECT NO. GlC(MST3 .

3 BCeINO NO. CCE-| 4
4 SAMPLE NO. S-23

, 5 SPECIPEN No. 9 .
6 EEPTN 49.8
7 TEST NO. ID-Il9

. 8 FILE 9 FCR LOAD CELL Ce PRfWING RINO 2000 ,

9 FILE 9 FCR PORE PRESTARE CONST. Sono
10 FILE e FOR CELL PRESS 8.FE CONST 20no
il FILE 9 FOR PISTON FRICTION CORRECTION NONE ,

12 TYPE OF CONSCLIDATICH I

13 DRAINAGE CU4DITIONS DURING LOADING U
l4 Mote OF LOADINO C ,

15 CELL PRESSURE DLRING LOADINO C
16 INITI AL DEIGHT OF SPECIMEN IN INCHES 5.9904
17 INITIAL. DIAMETER OF SPECIMEN IN INCHES 2.8700 *
18 INITIAL VOLUME OF SPECIMEN IN CU. CM. 635.484
19 PISTON DIAMETER IN INCHES 0.5
20 NEIOHT CF TOP CAP ONLY IN TONSet0**-3 0.51 '' *

21 NEIGHT OF TOP CAP + PISTCH +DI AL IN TCNSe t0**-3 1.27
22 NEIGHT OF TOP CAP + PISTON + DIAL + LVOT IN TONS 910**-3 1.595

~
23 NAS PISTON INTACT DURING CONSOL PC *
24 MEMBRANE THICFPESS IN INCHES 0.0245
25 NEMBRANE DIAMETER IN INC1ES 2.8463
26 FILTER STRIP CORRECTION CONSTANT 0.0 *
27 RICHT CYLINEER DISTORTION FACTOR 2.091
29 DOES SPECIMEN HAVE AN INDUCED OCR NO
29 CELL PRES $ TEE IN TSF 0.0 *30 PACK PRESSLRE IN TSF 0.0
31 AII AL CEFORMATION E4JRING CONSOL. IN INCHES 0.0
32 VOLUME CHANOE DLRINO CONSCL. IN CU. CM. 0. 0.

d33 APPLIED AtlAL LOAD IN TONSeloes-3 0.0
34 PRE SHEAR CONDITION - CELL PRESSURE IN TSF 7.6968
35 BACF, PRESSteE IN TSF 7.8928

*36 ARI AL TEFORMATION IN INCHES 0.008
37 VOLUME CHANrE IN CU. CM. 0.953
39 PISTCH DRA0 CCRRECTION IN TONSet0ee-3 10.70

*39 SPECIMEN CYCLICLY LOADED BEFORE SHEARINO NO
40 SPECIPEN RECONSOLIDATED DURING CYCLIC LOADING NO
41 SUN CF VOLUME CHANGES DLRING RECONSOLIDATION IN CU. CN. 0.0

#42 PORE PRESSt.mE IN TSF 0.0
43 TOTAL CHANGE IN HT DURING CYCLIC LOADlHO IN INCHES 0.0
44 OUTPUT UNITS REQUIRED KSF

**45 DATA NORMALilATION SELECTION 2.0
46 RESULT FILE DESIRED 0.0

. *

dlS LOAD PORE PRESSLRE
- 31n.) Ilbst Itsfl

0.0036 21.400.7.222 .

.00392. 27.585. 7.239,

.00435. 33.62. 7.256

. 004 C40. 38.63. 7.270

.00542. 43.63. 7.297
00600. 48.35. 7.304
.00644. 58.83. 7.384
.00489. 53.64. 7.323 Q.00738. 56.97. 7.332
00005. 60.03. 7.344 @

*
. .00862. 62.53. 7.352

.00929 65.59 7.360

.00998. 67.93. 7.36A

. n t on , yo. m , ' 7.177 W
,

. . .

_ __



l & .

.~,6,. s3. w . 7.323
00739. 56.97. 7.332
.0n905. 40.03 7.334
.00662. 62.53. 7.352
.On*29 45.59. 7.34 0
. 00M t . 67.88. 7.364
.01063. 70.03. 7.372
.08125. 72.53. 7.377
.Gil87. 73.65. 7.379

; .08245. 76.15. 7.391
! .01382. 79.09. 7.384

.08499. 83.65. 7.397

.OI592, e5.88. 7.387
! .08690. 87.82. 7.394

.08793. 90.32. 7.384
j

.03991. 93.10. 7.383

.08974. 95.60. 7.37*

.02072. 98.80. 7.375

.02164. 100.61. 7.373

.02268. 103.13. 7.34 8
i .02368. 105.61. 7.363

.02455. 108.94. 7.350
I .02553. 111.72. 7.352

.02646, 154.79. 7.346'

.02744 317.29. * 7.339
,

.02942. 120.62. 7.333

.03033. 125.90. 7.320

.03215. 332.57. 7.305

.03418. 139.24. 7.299

.03607. 146.19. 7.273

.03799. 153.97. 7.255

.03999 160.92. 7.234

.04105. 168.99. 7.214

.04376. 177.87. 7.193
64572. 185.93. 7.173
.04763. 193.78. 7.149
.04959. 203.16. 7.126
.05850. 213.17. 7.lol
.05342, 228.51. 7.079
.05529. 230.95. 7.058
.05720. 248.24, 7.023
05911. 251.52. 6.997
.06102. 261.53. 6.969
.06307. 272.37. 6.939

'

.06690 2'e4.32. 6.879

.07063. 317.95. 6.886

.07448. 348.8. 6.749

.07832. 367.7. 6.676

.08215. 393.2. 6.602

.03593. 420.2. 6.526

.09900. 447.7. 6.446

.09354. 476.3. 6.364

.09727. 505.2. 6.281

.10805. 535.9. 6.193
- .l0475. 567.5. 6.106

.30940. 597.5. 6.016

.38204., 629.7. 5.923
- .38564 662.3. 5.929

.31951. 697.3. 5.726

.52316, 731.5. 5.624
- .53029. 801.5. 5.420

.l3766. 875.4. 5.199

.34487. 950.7. 4.975 g
- .35198. 1026.3. 4.747

.55932. 1807.5. 4.501 @

.56649. 389043. 4.256
+ .173R2. 1271.7. 1. W

. inI W:. I We. o. '1-
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I DAffb FILE ICENT. NO. T-M /'
. 2 P5NATICT NO. '4 tC 4655T 3

,3 PfRINO NO. F0F-14
4 SArf'LE NO. S-28 ,

'
5 SPECIEN NO. B .

6 DEPTN 59.8 ' *

'7 TEST NO. ID-823.
8 FILE e FOR LOAD CELL cwt FROVING RINO N
? F ILE 9 FOR PORE PRESSaRE (CefST. IfX e **

10 FILE e FOR CELL PRESS.RE CONST 2006
*

Il FILE e FOR PISTON FRICTION CORRECTICDI NGdE
12 TYPE OF COfSOLIDAfl0M I, *

| 13 DRAINAGE CONDITIONS DURING.LDADING U"
l4 M00E OF LOADING C
15 CELL PRESSURE C4. RING LOADING C' **

$6 INITIN. NIC4tf CF SFTCIMEN IN INCES 3.9424'
37 INITIAL DI APETER OF SPECIMEN IN INCIES 2.0118-
IS INITIAL VOLUME OF SPECIMEN IN CU. CM. 205.36-
19 PISTON DlarETER IN INCHES 0.5 -
20 WEIGHT OF TOP CAP ONLY IN TONSelose-3 0.255-

#21 ndEIGHT OF TOP C AP + PISTCet *DI AL IN TONSe tO*e-3 1.085 *

22 nfEIGHT OF TOP CAP + P!SION + DIAL + LVDT IN TONSel0*e-3 0. 0 <
23 WAS PISTON INTACT DURING CC94 SOS. NO
24 MEMDRAE THICYNESS IN INCHES 0.0810'
23 EMBRAE DIAMETER IN INCHES 1.81 W
26 FILTER STRIP CORRECTION CONSTANT 3.59 /
27 Rf C447 CVLINCER DISTORTION FACTCR 1.107 -
28 DOES SPECIN N HAVE AN INDUCED OCR NO -
29 CELL PRESSURE IN TSF O.0

" 30 BACK PRESSURE IN TSF O.0
t 31 AII AL DEFORMATION Ot7t!NO COtSOL. IN INCE S 0.0

32 VOLtME CHANCE C4JRING CONSOL. IN CU. CM. 0.0
33 APPLIED AIIAL LOAD IN TONSeI0ee-3 0.0 *

34 PRE SE AR CONDITION - CELL PRESSt.RE IN TSF 9.2000'
35 DACK PRESSURE IN TSF 7.2072'

'

36 AISAL DEFORMATION IN INCHES 0.0115 ' "

37 VOLLME CHANGE IN CU. CM. -0.395/
30 PISTON ORA 0 CORRECTION IN TONSet0ee-3 11.15 '
39 SPECIEN CYCLICLY LOADED DEFORE SM ARING NO e
40 SPECIMEN REtelSOLIDATED DURING CYCLIC LOADlHO NO
48 SUN OF VCLUME CHANOES DURING RECONSOLIDATION IN CU. CM. 0.0
42 PORE PRESSURE IN TSF 0.0 e

43 70TfL CHANGE IN NT DL5llNDIYrs tr* LDADING IN INCHES 0.0
44 OU1PUT UNITS REQUIRED WW '
45 DATA NORMALIZATION SELECTION 2.0' *
46 RESLLT FILE DESIRED 0.0

.

DIS t.0AD PORE PftESSURE
- lin.3 libel itsfl *

. _ ..

0.0073.22.3.7.222
.00744, 23.457. 7.229 e
.00766 25.575. 7.247
.00783. 27.908. 7.270
.00001 29.973. 7.288 w
.00018 32.145. 7.309
.00040. 34.20. 7.327

- .00853. 35.56. 7.339 =
.00878. 36.76. 7.350 ' ( f}
.00094. 37.79 7.359 W

- .00902. 38.87. 7. 3% g|}.
.00910. 39.91 7.375 v
.00923. 40.81. 7. 74i

. n094 8. .
41. # 4. 7. Yr * .

.wew .

.

.
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, ,, 7. -.0087 . , . , . , , . 7.359.~. . .

- -.~.,2. ,. 9,. ,. -
.00910. 39.91. 7.375
.00923. 40.93. 7.333
.00945. 48.64. 7.389 a

.00954. 42.02. 7.772

.00963. 42.89 7.396

.00972. 43.49 7.402 *

.00985. 44.03. 7.408

.00989. 44.58, 7.410

.01002. 44.96. 7.412 ""

.01011. 45.44. 7.486 --
+

01020. 45.99 7.488
.01031. 46.38. 7.421 -

.01037. 46.64. 7.423

.01050. 47.07. 7. 4 2e.

.08068. 47.78. 7.429

.08085. 48.59. 7.435

.08107. 49.25. 7.439

.01125. 49.90. 7.444 -

.01164. 51.25. 7.450

.01208. 52.88. 7.462

.01248. 53.97. 7.465 e

I .01283. 55.16. .7.471
.01322. 56.14. 7.478
.01370. 57.23. 7.482 s
.01450, 58.31. 7.489
.01449. 59.29 7.492
.01493. 60.43. 7.499 m

L-. . 08572. 62.17. .7.501 _

.03742. 65.64. 7.515

.01830. 67.78. 7.523 4
, .01961. 69.77. 7.525
: .02093. 72.59. 7.531
j .02224 75.09. 7.535 I e

._ 02351.. 77.59. 7.537 ._ |
.02522. 81.08. 7.548
.02693. 84.32. 7.542 +
.02872. 87.64. 7.542
.03214. 94.25. 7.536
.01389. 97.68. 7.535 *
.03612. 102.02. 7.532
.03831- 106.26. 7.523

~'

.04054. 110.44. 7.516 *

.04232. 113.97. 7.501

.04527. 117.28. 7.483

.04759. 119.58. 7.462 d

.05000. 122.28. 7.448

.05434. I24.99 7.484

.05648. 125.65. 7.401 +

.06073. 127.22. 7.374

.06498. 128.69. 7.351

.06914. 129.88. 7.330 .

.07334. 135.08. 7.310

.07759. I32.38. 7.291

.08613. 334.28, 7.255 .

.09480. 136.23. 7.223

.11201. 148.99. 7.169
- .12068. 144.49. 7.141

.12938. 146.50. 7.I16

.13798. 148.58. 7.078
- .34630. 850.35. 7.065 =

.35571. 152.42. 7. 0.T* ([.16504. 154.26. 7.012
- . t 7443. 1*4.32. 6.987 =

.,1834,9. -, % -
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-tTHIS IS A Clu TEST. IT HAS PEEN
CALCtLATED BY COPet:TER PROORAM NO. C-Y-lR.6 tr$1NO FILE NO. T-3M
PROJ. NO. 980405ST3' Rf'VIEVED PYe dlbe
OfWilNG NO. COE-14/ DATE Il C* k t'A
SAMrtE NO. 5-29 ' INPUT DATA CSECKED BYB JS /G t% O< / /#'
SPECIMEN NO. 9'
IEPTHt FT. 3 59.1# #TEST NO. 10-123 !

1,

ISOTRCPICf TYPE OF CCWSOLIDATION
| UNDRAINED / DRAINAOE CONDITIONS DtJtlNO LOADING

COPPRESSION MODE OF LOADING
,

CONSTANY CELL PRESSURE DURING LOADING
{

|

3.9424 INITI AL FEICHT OF SPECifEN IN INCHES
2.0189 ' INITIAL DIAMFTER CF SPECIMEN IN INCHES
205.36h INITIAL VOLUPE OF SPECIMEN IN CU.CM.

,

; .5000 PISTON DI APETER IN INCTES
.2550/ WEIOHT OF TOP CAP OPS.Y IN TCNSel0+e-3 .

'

1.0850h ,WEIOHT OF TOP CAP + PISTON + DIAL IN TONSet0**-3I

0.0000 WEIGHT OF TCP CAP * PISTON + DI At. + LVDT IN TONSe10++-3
,

#ND WAS PISTCN IN CONTA'T NITH SPECIMEN DURING CONSOLIDATIONS

#
.0110 MEMBRANE TNICKNESS IN INCHES

.#
- _.1.8164 NEM8 RAPE DIAPETER IN INCHES 1

1.5960 FILTER STRIP CORRE'CTION CONSTANT AT
j 21 AMIAI. STRAIN IN TONS se 10-3

1.1070 RIGHT CYLINDER DISTORTION FACTOR
ig

| PRE-SFEAR CONDITIONSI ..

9.2090[ CELL FRESSteE IN TSF
7.2072 BACM F1tESGURE IN TEF
.Oll5f Atlet. DEFORMATION DURING CONSOL. IN INCFES

.40 VOLUME CHANGE DURING CONSOL. IN CU. CM.711.1500 MEASistED ARI At_.LDAD PRIOR TO STATIC LOADINO
FROM FIRST LINE OF LOADING DATA IN TONSelose-3

EFFECTIVE STRESSES CORRECTED FOR MEMBRANE AND FILTER STRIPS. ETCt
AII AL. 2.0026 KSF=

LATERAL = 2.0307 KSF
IEAN = 2.0214 KSF
PBAR 2.0167 MSF=

L ATERAt./ AII AL 1.0141em

ARIAL/ LATERAL. .9961
|

=

OCR ' = 1.00tV

11.1500 PISTCH tea 0 CORRECTION IN TONS alose-3
2000 FILE NietBE R FOR LOAD CELL OR PROVING RING
1000 FILE HUPTEER F OR PORE F1tES$ tee CONVERSJON CONSTANT
2000 FILE NUMBER FOR CELL PRES $URE CONVERSION CONSTANT
NONE F ILE NUMBER FOR PISTON FRICTinN CORRECTION CONSTANT
YES IS DAIA NOMALIZATION REQUIRED 7

DATA NORMALIZED TO PRESHEAR STRESSES
WITH NORM = P-BAR OF 2.0167 KSF

AvlAL grVIAfre r44treetTV fWI T A-te A-FACTre O P-BAR SECANT TANrfNT ttVIATOR OCLT A-IJ O P-DAR SECANT<Tretu <* * 19Wg t eS fintu llt t9 NreM NORN NORM HnRM NreN



I '

IC)O
. . , ) )t I i * e t * *

-

n . ,~ 0.n . s 4 e - e n 2 e e. 4 - R e r., m o f .n <, s n 8. .e. ~. 4 o R 4. n . n c o n R n n e E. x. .
4 enn c

- e f .- A. s R m
en. 4-

n.ee-o4c-8se24
n

4. R -non4e.noos4moner.Eno-4co-o4n.-c Uo.o8c- Lo e
-sc

- osRonE.s5 sn.-4 4 r,4E.-4I
---

n4 4n.on.4.-nn-e4w[ s- 4 ne- oeet n 444o4 4n

i. e* 4 A. d e* A. G e 8 s n. .s d aii 2 A i d.2 A * * d A d d d d d * * * di s id A A A .i A A A n' R s i * iili
*

?,1 i t;f i A'Jidi
*

Rn$ en unnR-eser4444444Ecc-e.se.n-~Rn nRse.n.nRn4se sn.s,.eesoon-o s. .

eee 5s e .....n nne ne un ---eesu
i

e- co- sees 4n.oo sne 4oem.-senewe44onnnecc... n o e n n s. n o s. ~e h -os
n n E s. - 8 4 4 * s e l, k A e ..e-4hsNNso .Ne. NueCMuen

9 - n G n f. - n a - 4 e.
n e-c

ss.888o8~c~o~o 8 n. 4een.s 4 -4ns- - s.c--SEv 5 o- n r.oooooooooonne... n emec----------nannci
' ' J " J * * " J J * J ' J "J J * * " J * " J J J * " J J * J * * * * J * * J " J * " J J J * J * * * * * * * * * * J J A

n.4ca - ne e 4 e - n s e - e e. - n - . o - e a r, n o n n s e . e n o e n r. o . o . - P 4 - ~ 4 e

o. . . . . ~. ~. ~. ~. .n. u. n. u. n. n. h d. n. n e. s R. u h.o n.
s s e - N . h - M O eoe

8..&eeNbio.enn n8sMeedn@nC
n. e. . . . . c. o. c. 4 3. s o s - 4 o k,l. R ~ s o 8 N f

4n.C.o e p Ne.f
&

N-mOss
s e n

n.R.$.see-nse-L. u. n. n.
4 n

o. 8. s o
-n n..e cosI 4. s. s. e. e. e. . o. o. o. . . . .. . . .. .

,

488 -enseo m % s .m e s * 4 c o . . . . . . . . .
- o e ~4 n n .- S e , R 8 8 4 4 4 $ c . . . . . n n n n n n - eT s.4 oness-os

n.u.....n.n.e.n.e.n.n.n..h.8h,u.ninEc.
-4 . sr

g . o. o. o. 8. e - n R . - e n e n..................2..nuSn. . n. u. n. n. n. R. Q. n. u. s s
.4c. . n. 4 no44sseeEn.s&n4 -n 4 -------o44e. eee .

u. . n.....n

. .. o.o. . .n.n.. w h o m o s n.
n . n -4en.

. . . . o. n. o. n. o.o. $. n.e. 4 .s. s. s. 9. e. e . R.n e .R. s.E.m%nn-..sRe
nes .n Rs-8. .n..-n.sn. n- -.

e . L. . n
,

.nu 4&o.kunesec4 ecs 44hsus-
- - l. . 8 . . R. R. n. E. sn. .. n. . c. o $

-sAes 4 - ne44-e. ne.-w o r oco R-ess.---unn- -
une

. n. a. s. s. e. e. g g g g g gc. o. . ...e . . . . . .. .-
,

E
soc.denn ec4aeceoos44 4ne oennee..cagn..n o . sone.m ee-e oer. ens. -e N.-. -Nes. bes n - b o s e e m N 8 5 r. o - S ~ t N e m o = .o s e .. N - s o m m e 4 - . n N o - - O. e N 4 4 p. o 40Nsemood c..s.wed.nd -4e N.no pseEsh 48-4 .-.-n -yyy

A * Add.i$r
c R g c a s t S * : : * c : * g r. f e* i rI d d d f i r* $ $ f,2 .* e* i i j d d J * i d*c' e* % n*An n s 4 - d * E i d A A .* i* AJi d e .* i d|p'id .88 4.esn-en%nnnen8m ~4n -noss- en-neg. ****~****ono...e. aaaaaaaaaaaaaa

.s*g a---
-

I Z ~@ 4 e e .O e n e n d - N M o e . e p o O s4M@@o .es -NNow 4M nn snode&osNOs 4.ecoC-,nO.m N Nneben.e-. deco-4&eeoes.Nnosef.Nen O-e 4 94eNMs ao -eso4 ZD6 b
ecom-e-n-4-C> cgm s Mo.w os=ed.ne 40ssum=e> &N Of.sese-o -4

Uh'iE.*J$e*h d.ff bJ5OJb$f.ffJ$$$$g*$.".*b$$f$Jf$J$$b.*$$g*8 "0.C*fb$e$fe.72ERnT2 0g$f55
"r CSeREFRER440~0058't .hAANARnOUE580efEmKRO: EEKo3

-- g----------------------------- ,

8 c-en4-o . -c
.O.-=em .n.eennens - f.. s --esen-nnsensneso.-.ne.nnenn. ec. nee-*

--o.o4.o-o p o 4 e o -
.c e s. O @4 & n n e O o

C Node-Ns4. 4 o. n re-
~OO44- e

.N4-4- ~..OD44seco-NM.s40s04sece(co=--nnn . 0 O4sse. N N N N N r. o - .
N 04spv eg, es>

aCQoQ 6Q ------------------- nnnQ ,

$ $ $ bb b Y b b tb b $ b b $ $bb0bbbbb bbbbbbbbbbbe
N sG *O N

Aas)**-4.c..a es-84.o-na n e m8 n s .$.e en n nneeR.
-

E-. - c4 ow.e..n RR. 4 -
se- o--~sa-.o :

.e - +cm 4m-c. e eno-ce-4.-eee ons -> sr o.
e. m. e. . . c. . .n. . E. u s . . S N $. 8 s N es e -O- SoOw o. o. . . . . N.e $. . n E. . o . . .. . . . s. e. e 8. c. N n . p s e S.444888.*.

4&N.4e-ns ous-o b. p * -ann-. c. 4. ;s;; ggggggn n. c. e. r p n. o.- n o .
.gg . ..... .

,

285
--

' \ s
ag "-hn.n.-4egennungssges.-on-~.nueog-ng.-enskegge4minsg4.

5g$D nng

n. . R.E. E. N.E. &. R.R. R. C * R s
: E * * S O 4 *S. E.M. E. O R R a # % C : R. E''s G.*R. C R s 8 8 4 E 8 0 0 S E, s 'a. n. n. . . . . . . . . . 5. c. c.

* " ***"" *"'

, E. S
~

M.R.o.n.R.n.n.n.n.m.a.n.n.n. n. n. e. n. n. e. n. n.. R. u. c.t_g {
-
g

,
se-L 4

et 4

!~ne ! . R S$SSS S **2388 239-E 2 2|SSSSSkS$2 SS.S$SRSSS$$888S$2 $2$2S85~~x e n an e N c -
s 4444444444 . c. o. . .. . R. b. 7. . $. a. ~. n 2. . ~n.. M. b. ne. n. e. . n. n. F.,. $. . .o . .- ,. n . o . e . o-. . . I . o. o. n. $. 3. S. . nA. *. o-

-

. . .. . . .. . . .n * -

y a . .

g x 8 | .

iDy: 1 N i N
ennemen .s. neccese ascee4e4.s enesac-- nunnoesc4-4scee 2 * -e -

4M NsenoF -f*7
beoS no-$.de.4R0- ondne=0hO4 > 4- M Nspeto- --o*8 -N4eas3 n %s.

|Wa
c esn d s e S . e .4.4, $ nnRs8c44444488884ec4e-n

f o- us-es-e.de- - on ~***se.--nc o .o onnne.. .*g go
JJJJJJJJJJJJJJ;JJJJJJJJ..JJJJJJJJJ4444444444444g8gg4444444d/-

k
ose-e8->>SRSasE.neA.$uN'.e.nRe&Rn.ns N e R .N..40e-R s .Nn-o.-Rnu.-se84%Ss n e-ese%son- n.- s sa-

W u ,. o. . n. n.8. $. R
RRe.---8e

. -

;; . C R - n s b, e N d e & n n . . s i. . . $. . E. t. n . ~ R. ; n . 8 8. .. s R. u n R w e n n u s .
4~4eho 4 n.co - 4e -an...

e. e. >. oo ..n.n44%>> ;gggggggggggggjjg;;,< ;; ;;;;; ;...
,
w >e

i !> g

g .8 5 5 8. . S. 0. g a c e n s - e n e -.3338888888333.B.88.$.$.g:o--o. . ". ". . . 2 0. *. t. %. N. N. K. K. k. n o g . e e n $ 4 e o n s - r; G. 5 2 0.R. g n e g 4 4 - c.
AnR.. menee-sonweennRu--.Seen.4es RRR-n. Rus-.e +e en - e- . n -en

8 s.3 2. f.o 8 t mdje ;;;;;. . .7,
em ,

7A
a

1 tiI -

_: _ . . . _.

' | | I l

I
x



/o l
* P . - * f * 1 * * 5 6 7 6 ) 9 9( ( t 4 e

- __ - . _ __

q

Mm O ee - O e e te e h p * @ e m te e 4 4 N - e e o 4 N * 4 4 e Pe G N. o e 4 h h e e N m O e e m O 4 h e C - O O M (D o Oe - 4 c.
4e e > 0 te re e 4 fe re - e 4 6 O h 4 @ re == e e - e p e b o g1 c e N 4 ce ce 4 N N O O N e e e- 44oOe0)O4 g -p e4e

pu- e c o 4 - c o r- - e m N P= re e c h N - tL e g10 - N re m e M N e m m e e h e 4 N o m e - e re c o m e N N N N O o 4 e M P* r'

. re. E. e. N. e. P.4. e. O. O. M. f e P e. M. M. e. 4. o. M. fe. b. e. C. O. e. 4. e. O. @. e. M. . . M. e. @. e. re. O. C. e. (D. f.4 P= 0. e. e. E.n M. P* Ca 4. *. C. &. . e. e. f4. b.. O. o. O. =. 4 . &.. . . . .
e e P= P6 4 * O re e e e fi m M N e-

- p e & e 4 0 4 @ M - o b (D (D h b P 4 4 4 O rs e$ 0 0 0 O e e e e e e e e e e e e h M M n) N 4 0 * M .* .= o e 06h 4 0 e c. - M e n P W e O te & O fe e 4 e e fe O e CD 4 O O e W & re N o. O fl* e e 9 im M M M M M M M N N re to N fe N te re te re N N N N N N f
OPO

'e i

|

t.. du. 4.e e. e. e. o. o. o. ==. . e M. M. e. e. e. 0 0 4 4. P=. h. P=.
m. e. &. >. . o.

o e h N 4 e e m e O. P= e A O o N N N O o O e N m & M @ m C .= 4 N e o e f*. =. P. e M o 4 et e G == 0 $ e h @ e M e N 4 e e e O P* O N e O e89 P= e e (D e e O e O e e e ce A h - e 4 e o G) m h 4 et f e eb eb No4 A te ( (D o Ph O e o p e e e o 4 o N e o 4 N p h O O h e - em .= * |

e * (D f e h Q oNe 1

. O. 4 4. h. h. w.;M M e* v r* N P@ & > > o o = re m e O 4 h e&. G. &. P* b. r* r=. P* r* b. Ps. b. &. &. @. G. CD. G. (D. e. (D. (D. 0.* e. C.)
-O-Mh-ekCO - 4 - O e e e re O M O e N 4 O e to 4oe po*

. N. re. . r.s e. e. . . . .. .

. .= .. fe ce fe re N fe te te ce N es te N N N N N N N N N N N M M fi M fi fi M fi ti19 M M M M M M M fi M M M (9 M M fi M M M fi M M (9 M M M M M M M M c ,

.

|

-ey-hee-po440-NmOhm-omONS .NOeNSOOONNhne4me40-hoo=eemm-men-emoQo4Neop- )

- fi N e (9 - e to $ c@e N re - N @ O N N M. re N m 4 P=. M G soeeeeoeemeeoo- ;

.n e e .=p h + m e N ki o e >= e N e ce & vee.e44eRS.4 4 P - M (D 4 h 4 N 4 4 e b & e i

4 h e P O re (D O. h P6- M r 4 e c6re e4 o re O h - M O P o N e 4 e - mo o e. . e O 4 e o O (D
eah

) e. o. =. . .s 6. e. dID. e. (D. (D. r. P.
---- b.- 4 4. e. 4 4 4 4 4.rs.h.f.. P=. b. 5. h

4*
- - - - - - - . =. r.e N. re. . ti. M. M. M. M. M. e. e. e. e. er. o. g) O. O. 4 4 4 4. P P. r= N. P= e. @.

, .- . . ...
- ---.- . ---.,---...------.-.-------------- . ----- -

.

M - s e e - 4 m - e s e - > @ w r '4 4 e N - R e e P. 4 4 0 e m ee - - o c40 e M N eo --eOhe mehoem-se.Om-e eN $e OM e.

R e. N A Ie 4
N M - m a ce e

e. e. e. O. O. O. O. 4 4,4. r. P. P e. E. e - e r e 8. o- ce n e $. c. e e $. 8 E co m
, N 8 4. O n e e % o P ,- 4 h oeih.ghhheN-N 0 enO OPm

SmOsoN.N.,..m8.ne-
-

4 .eho4 m 4 ce M e O 4 P e e o .
. 4. ce re -- . . . 8 8. M 8. E

N e- . rs o ee.
, , , , , , ,. , , ,. e. e. m. e. . o. o. o. o. o. . . . . . . . . . . ce r, , , , , . , , M M. , , , . , , , , ,, ,

eo. ,. . . . . ce .;. . ..
, , , ,,,,

e i . . .. i i e eei e i eeei iei ,

|

+4 P. m te e ce h ee P o =. .= c = 0 4 -, 4 - O e e O o O e O 4 e n a e o e n > 4 N 4 e m N M e - N r. @ e 4 N O P= O ce E. O Q e P e e- (

o e 4 o h O O e Reso e e e m,e eP*ree $ b (-e re p 4 o eem 4 8a P- e p 4 e E> m b4 N N e o e M N M e o r= 4 M e N e m N e M 4 8 n P. * CD h - e e 4 P%Me eee
* If. m 4 P= 0 o e s m e c< -re M M e o O 4 4 4 r S P. e W e. , M P= - O c .e. m e.n o n eN te n b e e e o O 4 4 h r e= P 0 P 4 O D e e e e e e e M fi M M M M fifi M e e e

Ne4Oo-e -4vM4; o * N N C. e-fe r= m e @ e e o o P

tb t$ t tb t t$ tb tk t$ tk bkbbbbbbbbbbbkkbbbbbkbbbbbbbb bbb bbbbb b b e'

4 e N M e e. o
M h 0 0,. e 4 - 4 P. h ec e - m e e O , g e h e

bNMeMNQ
P. N,ene.r.nhemo he O e4PO e P. Pe O p n m .* O e e e 4 N b = N M C fi O M m 4 ce o m e e

eee .. e>
d eeo4 er N e O 4 p e N P= b o m P e e e e m o e 4 4 . . e N Ce

. O. P=. 0. h. m. f. o
O re ce e 4 e es 4

D. w. N. fi. f e ==. $. P. O. e. O. P. 4. M. o. e. N. r=. e. 5. m. &. ==. k.O. N. . e. .=. fi. N. N. 4. N. M. rs. o. h. e . e. M. rs. 4. Ps. N. M. C. &. ti. e. C.9. M. O.i e. *. O. . =. . . . . . .
I I fi m 4 o N Ge ceN >= m n .= 0 m h Mese (9 o e & * O m th m m e a N 4 O e O C h e o O e e O O 4 m N. e 4.M 4. m.= N O N

a =. 9.a4 er e e m e M M e e M M M M N N N N N N m e (9 M e e e M M M e e e fi e M M M N to N
N g1 Pm 4 e N . 6 4 =. t I I - = *h P=
s a e a 6 e a i I e

me e=TeFN44fw e N a m O 4 - 4 e m e m e N. N S N. m N O e O 4 C N - w o - = S e eDeOOOO4ht000eOkh
y re o o b & e e ce & O 4 o O 4

e O M - e e9

* O e r= 6 e 4 m el e o e. 4 fi - N b 4 O M N O fi e e P fi k fi .= o e P= 0
.= 0e == > v (D e 4D p#a ((b P= P N4 e e m M e (D o O (D m - P= m --OMeON

OeO*-*4eAN&P se e C=*4oMwMsw - M - 4 - 0 M e k - - e re e P= 0 N fe e N e

* b e* N N E E * d d d N d d s*b E- d $$ N E * N e* N E M * * d * e E * d d N d .r* .*.d d e $ $ d d >* $ O O O O O O R e e e v e e ..R NddeN*Me.A .84. NbIEMNedN.-- N--.oS.oo$eeeee$Pw e m R M e l k. N N N. . . O. e Rn.=--. eeSmeShhhhhh44444400ch *
e ..

N
Oh nneb.o N

N
. e e s e m e N P. 4 4 e P. ,. eoP.weece .oeremOc.e4-4-Ne.. e O et ,. e , 4 N o e n. o .f., P= M 4 M M N O e M Q $

h 4 = 0.a. 4. S. O 8. N. M. e. 0 4 4. e. n. e. O N - .= N R M P= m fi O e e e e e $ ce e e o (
, .i e M P

et.4 N e N O P- - e e 4 .o e m . =eP-=NN PCe e e 4 e e se e 4 P 44. e oc o e e p 4 r e - M O r-

f . . N. w 4. e. o. . o. .e. re. I4. M. ar gT. m o m O m ce4. k. P. e. e. o. . ce. M. e. O.P. e. . P. 44444444444.. r. P=. r. e. e. e. o. c-
Me- 4oa

o. . $. w. r.e e e N. O c e- 4
e -

n. S. . N
-

. . . . .

9 fi M fi M fi e e e e e e e e W e O O O O O O O O O O O O4444444444P= P* P= P= P= S P* b h P= f% b Pm rs N P. h Pm P* b P= r= Ps es Pmr= P= Ps P= Ps P* e

h \ 1- , $ o e 0 ,. N e m. m h R M. e.
\

h e. O - n. o C c. m m e e me o Re 4 & e.c. 4. 8 P 5 O .f,9 0 C N m s e P. P.- s m M 4 e % e r. e

nOhe e Re hn h + - e . e v e w N r O. R ee m e4. N 4An eR4 en rpm 8N . R O R O r< e e-Re e N eN.
em e h40ne.----- .N > - e- pO e- e meNOO4

s. . . e4 N. N. . n. M. M. . e. O. O. 4 4 4. P= es. P. e. e. eu.s e. U* o. O. O.h. 4. N.. fi. . e. e. O. O. 4 4 4. r=. P. P r . P. P 4. O. O. . e. =. w. e. e. e. e. w. e. e. w. e. e. e. e. e. *. *.
p . h. N y eO

. . . . . . .. . . .

'e fe N N N N N N fe f4 N N N N es N N N N N N N N N N M M fi fi M M M f4 M M M fi ti ti ti M fi M M fi ti fi M M fi fi fi ti M M M fi M M M fi M e's M M M M M M

hhe \ \ \ se \ \ %n e n - h\ 4 m. - m e M *e ,m N E sN-N
%

' (.k.eh04 ewe eo.S$0.we4oe* O 4 .eMMeOgi44bbebe- 0-4P. e c e m d e. N=c. m 404h no -o e . 44N-O 4.=N,4.Nc.Re48hMem
c ee 4 -. - e e ct e Ne-eh on =

NMMe04P= eebOO - - N N N m M fi e w e e f== Me 4heeCO=NN
=.==.0. . . . O. o. o. o. o. O. O. Q. 0 0 0. o. o. 0 0. =. =. =. =. =. =. =. . . . . . . .=. . =. . N. N. N. f4 N. N. N. ft. N. N. N. N. N. M. M. . fi. ti. M. M. M. M. fi. fi. fi. M. M. M.. c;

b40eM
w

. . . . . .

I t . t t I i i I t 6 6 1 0 t i eI eI t 6 it I . 1 0 I i B ei t 4 1 I I t 0 4 9 t I i 1 1 4 i I i it I t t
'i -

, i

8 O .4.N. N. e M. . N == 0 J'[ R. S R $ R S R S S S S R g R S g,8 8'8 S S R 8 8 S R 8 g 2 R g * S S S S S R S S Sk 4 e R. N e n. . e. r-38SS ER S* 2RR]RRo. v.a. R. .M. ) e h pe g 2 SS k g 8
S. C. e 8. M. e e R. 0. ,. . .= Pm

eO C

4 4. P. h. e. s. e c. 8. P= 8. 0. fe. et et 0=ee e4'e 0

c N. c N. c
N. N. N. N. N.... . - M. e. e.e.O. u. .a.,. ~. . O .-N

. o. . e cce e c c
N. N N. N. n e N o

.

. . . .e t . t . . . . . . t . . .
.. .. .

, , .,. - .,. , N, c c, . t . . . . . . . . ,

eNNew %. e\ .me
\ -

N . O s w e e h.p % C - e .h. -,~ O\ 0 N sN sN \'

e e - n. e c e P. n O P. m -. .Dr
N h 0.= 0 e 4 0

e. e. fi fi re
N O N e N. e O e 4 O O '' O eNOeP OOP4e=*.= N ce e C 4 e P= h M e CbMOO *eNO4Ne.e. P te == == P=

P
P= N e * - O P= @ f=t

e 0
.ee*N. een ** N N f e o P* e e N - O e & P=em ee*

e. 0 0 0 4 .=.= 4 4 0O ab (9
= . . = = = * O O O O O e e b & e (D h h e 4 444444OO00O00OOe"4 4 esO O e e fi n fi fi h ce N~h . . . = = = = -

bbbbbbbbbtibbbbbbkbbbbbkNbbbbbbbbbbbbbbbbbbbb bbbb bbb b b b b b -

's '\ NN N \ \' %O h n n ,.=. \ O. s.epo'h-Peeer Obc.e4Mhh.h s 4e-OeOOOhewe .N.-=4. O p u P e -w4 e. h e - r.
U .9 N a P= m P* 4 h O e e.m. N O e o O e > - O fi r= P P r= 4 == 0 == w e e P. e> *9 P O e 4 e O 4 = fi .= e M N e e 4 OeeeO-4E?
M [4 e e Pm N =0o b Pm e OO & M e e e .=0 h O O e N O e 4 4 4 e m O 4 O e P= r= w & 4 - S 4 O M o e * (9 re N N N N m e e 4 {
=. v 4 M. w. &. O. O. 4 4. P. P=. h.. O. .=. fg M. M. e. O. O. 4. h. h. e. e. O. O. ==. N M. O. 4 4. P=. m. &. O. a. re M. . e. 310. O. e. M. . O. O. &. b. e. e. e. e. e. e. (D. e. e. e. e. e. s. CD. fu. s. . e .

ekNNewIwee NO hhhe N 444bbbbbbbbbbbbbbb N %

I

e e h .N e N -eCenow-eeme-. N. O N N e m e O - > ewechNh-e4n-OneMehN=4-OSO hedeo-me
,

4 4D N e e N P f9 e ** (D F V
= .e.O4OM=a=*O.Sce 4 m O N m P. N 4.* O M

4 heme 4O . Of e0e-PNO >= e ti O e P6i B' (1. * Pm M & e4
. -N--N MO4 60-FNNNNNNN .| 4 (* c O 4 A e

. N. 4 6. . M. O. h. C. f9. *. e. = . O. P* P. . M. o. e. . p 4r.s O. h. &. =. M. O. O. N. e. e. e. C. N. e. d. e. C
-OeeO - * - e. N 6 e e e & ==

N $d fe f4 M M M M e e e e O O O O O 4 4 4 4 P.r* P= P* h e e e e e e e e O O O O O
re.* 4. .. . N. e. d. e. O. N. e. d. e. . N. O. h. f.

' ( 0. . N. M. e. O. 4. t* ..
.. . .= N N N ft N M M M M M * * e e e"..a.*-

------ ----=----===--=---

4

% .

a +
.. .-- .._.

0 ) | I I

,

,



I
-- . . . - |O'd.

EI E
-e.. e.gs.sg .eege n. - ~n~

5 R,ei." ".82R3.R G.o.n--i 0.ARAR* ; *3 .3r w ~e8 - - seo

'bbbbbbbbbbbbkbbbNbbbbbb5$$$$$$$

IJ25Sie&R770;jRM0jERRRR3E40{2%EU
?R~~2j:RtUNi

,88EcE882" Cut * RMA8
*aaisiaAsaaaiadsdd44das444444 's

::ss::enz e{s{o{::e: Anneef EE:ssa:~0$$2[ER"E240SEORRRAU%2g"Ei
s

::::::::::::::::::::::::::::::

4AR%EU~ERRR{Ai,88%OUNES{{US${'NO::ce:stRan~x nA RnRaannssAnRS:
' $555 55 k55 5 55555555 555

?S;;;A0gR20-*C82KRURR*gARRRAA.;00 h30$$223EEoS30[E%%%33
.3*RR

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

SOS 3082ES{{~2Rp2*;%E{{$~RSC"E{"Ans t
.

.:.e,-ne.s,'ne,s,..s,se.s.snn . enne'
.

--------- - Re.. .-es.~es ~ ,~n.
-- - -

*A"RAR*8 032'R 9 E 8 8 % "R C n S h s R s % 0 E Z d R 0 9 3 C. A. "R E n o $o- Jo ksnen-8Ho
bb$$$$$$$$5$$b$$$$$$$$$bkbbbkb

N N
O ". ~ #': # ;" 8. 8

s

. n {. n n e s s . . n . s g s ,o ~ ,. 0 n s g . S u *S :. 0 ;
4*F:8SAS*R3n"$~ ~ . -n os

.s , ,nn.e. : ents
msosssssssemeeeeeeeeeeeeeeemme-

N s N N*,n e-~ se.-son-s-a..--gnesgn.
3RE :nK.**~22*'2COR*

I.'.***cR~At
' "

. . ' . ' . ' . ' . ' . ' . ' . ' . " . * * * n d n %. * s * 0 s * *. ". ".*

.nnnnnnennnnonennnnannnnnnnnnnn

::a\ :\sacg\ges\N \ N

n:ccas: ::n g::AAAk.k:AAREEEnnERN- s
R E Rh e, A A

.

IIREEEKE.iii eiiiiiiiiiiiisisiiiiiiimei ,

I,

I;J.SSSRSS2822222i}S388222]R2[R
-S iRax223::::agan ,S:sasecoce es

a a. a. a. a. a. a. a. a a. a. a. a. a. a. a. a. a. a. a. a. a. a. a. a. a. a. a. a. a.

f.tr';;c%nnnnnnnnnnnnn.REEtxR:
. .e e

snm...RRnRRERpx EE- NhnOO *R*

.n.nennnn nnnnnnnn s
.-~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

\ \ \ \
WS:R :t MARE: K'R2sSO

f 33*:35 e "EtttsatectRantRRA :Ecc6s:st c~

ggaassaaaaaaaaaaaaaaaaa aaaaaaaaa
r

.-ggeg none x.ns.....e p ncs.
R:-CR-.S,oRon: 5:tnE.S~EA30 2 :..R** *t st$$ .n ~ e. m

,a g'aaa;;;;JiiiiiJaaaaaaaaiissisaa
------------------------------

. . - - --

i_,,



__

. . . . _ . - -
_

. _ ~ - . _ - . - - - _ = . . . . _ . . . . . . . . _ _ .-

|' ~~~' T.f//IX//IS T40T(Seft/p/7a' kaon) UW Wcc. '
'~'

'

L-2s2.

Ro,i.N. YI''IOW* Foy. W Ce//A/,T g,6 g;. D% n.'~ W W
' T ,p e T d Y ' 5;/ef|}~T E2.I

.

9

M 'h D Oynano,Lpndraded $Compressn 3 C.p>uLf CJ/pera.uare

'* N'W G StatiL D % >>csof Q /k fc sio'n D Vario))i cs//pressuit- \

~

1

Tsj p<. .. ..BT Tsotropil D K, strcaspaff Pas +on sers dik: O Yaer&A/o
*

Consolidsfan'D Anisofior L D 't.s-' Stre.s.s pafd
,

j

D 3,,,, J D consfanMSSod |Erundasturbsd D &constofated i.

_brdfa f* Id | Y Composok A4 - D Sfsis|- forers; |b

| ud , y. s-M s u.. a u. c- .D e,,,,i,4 sw. r.,,p.1

_ap m) n . (, e.,,,., h .D r. p,4 a uns-co ,pade ,.,e

D&do &,,,,)y1(&s\r'ss;D Csson,srde 5unct s. D 014y /syees; //ns'('d)i

E
~ uducank+ /V6 fin /

.' .V /

S '**'an wa itP s

d o c.a.+1* n f 0" / / Ave uf.f rSt,.<c.4c) .dz
cantosh No lA - Y (All'l / JW .ss,ses): . ' , , ,g

| - v,t conh .~. e uts.:t (9es) 33 Of // % Cl / 27.2S4 Metro,| foil: 99E*E f ,,.
' M 9.*fo . sf t fies| : YE$ E5" <7h Hb1 int...ie < As Sos /48,) 5150 /00 9f" s yn

R Wgt. cat sac,. Cr=) 53 ~W Jf 3 '1 /A 7;9'1
E,esss Ove,,deg;. Ailk,

>

WstP.y So;/(9e) li T | CC C & \' |10.|) af,failSy o I yinj. ,_ ,

WATER CMTTWT (*,4) | 4.9% in %7 h o.09 \ to.96 / w,f. p,k), por
D See oy/,Jea/oata sha,fic) 6., an.(/d /s.efw Mfo .V,'t.r eas Drys.J ~

ro,t t
,

,

m., f/' 'c',',j'"' + !s?|."'r';" cau.e . T4>.1 ass , O.OIO5 A.** *

Meida e ferca.idse'=c(( ) * i7H 7 5 eli.T.s.vtl.) i nar(ts) .T f, i Fea. / g,

s' 3 9 9)I.).).fo 1 r; 2 0/8 ) . L85. 4 D *: * C./ir * I 9285 sh
a 3.7t/c: 31t/7 1-m ' ? .<v7 'L.31i * ' ny.,r., : s,,+j.s:Dyas;;&%-

3 3 V V/ b.t tD 3 n . A wC 2.I(T" {"

A y,,f;,,,m a.g , &y, /
'

3 py,,. g,,y, . ya, .ay 1 .? 49/fi 3 L 35' i' r 2 0 /?' &
qi s' 3 9YI|n.Yo z'-a 9 e y * y 3 ,,; ,, g .. y u., 3 ,,

_

3.4407:'il414 3'8IA Md/ '
'

a
*0 % '*P ' ' '''' '''g, An ' t.00Bb - '). 1675* '

' '' '** ' ' ' ' ' '
'n A o * IID */Y ' 1 *l''A sie ''ele s

'"' " " ' 'If tw: . % . sh 4.is.s t 7/ = t t4 SS I g '~ m .*. g gg gIm'} n.sJ.s
en g

u. s .. w ,,. a ).. n - .

y:'.'!Tf m.isi /cu: sus. Os ... .u ;u s.u au.sd.s;D Ed.
a i

{.+
-

,3 I I ,

I '
, ..

: ~. . : -,

,

1 u/,o ' _<
'

,

Rsl.eso!asrsf (el$y S W. b eefby- '

I' 5A# '

| *

1/2/1||jzJ*s.e4<>J
,' N I l'f|

D :rri. / s.t r, by
Dscdt.f./N/#/'/51

- r
6 i<- A tc-

y- s.. w, mc.i u-



. . .__ - _ . . _ - _ _ _ . _ , . = _ . . . . _ _ . . ._ _ _ . _ . .

- . TAMXML ffJ7" .S4'#7D7AO'CALCJ/4 AT/OAM
ErunMrk./:D Eeca.dMec/ spew,,.,, ),o *

'-)~ 3 p-q .

270 - C -|| Typ . . s t;
*

f.sms<.sdioL/o< &sta tk. e MS '/./Ar.
z

. O p i,a ara. e. /H., .,-y

Q conso/,ta.tooh o' sk.nt <. set G'R,s.s har/rvat M e her += r u, =. 8. 9ft 07 ,i
D k. cy-losofrocq C.y */**='* *e r *

~4 //sofoey
u.%4 %.nse.c<.-$ y,}r, . gsT'o' r W c.er. 5- u .. ore. c.v r. trasure. cow.y g,2 gp yz'

.
s.v . A . 200:5fl ,e ,,3fllOLI {3 Gh//.- -

\g ~y . Do% =u .. It.sooo

3 / .. - .G.-2.7%q
.

:

cn 4.om E, .226- %I .e.,
,

~5 ('Tp = (O + G )/1 # Arc. cori. Fa ders:(

I K - Ev/ din I do uast.hi ,1= ././s/. *'

I g% OCE :c. 1# (1 d % ,,,)
D o wnird. .-s. con sol. D pesen.h tf D oa en.jd w

'-
- 2. pra,sab-

ti T'** d. he rs .rm. As .r-< . 6---*

4 Carssad af Jo.* e6Sest.s e6 ossmlessee,6;He,. sfr.}r , sde. C' b EI* A''
*g

| k (s.l.1.he

*

* W *"*1To tsi Va ris4.on e *j',%
{*f" s, ,98 .tn.'to.1 81 fonJ 87

T.,,,
&.

77
h fA (tss) Thvadw ist.kw Ov.,.a r,Y ** M*.i H Co, e l. %. i

Q W *|0
f F

5.n F 54,; D r.f Se / g.,,, f, g c,,,bf a n.f ve4. = c, .=4 &asA-
6V,*f, : T, 77O T. A T,

]
=

M*+8t= p., g P.***.+*-w y,

A w, c i.) '/' c,,. /.w., s.;s c..n.u., +)sv * .ws v* t,c->wr,c.>u'-' ;

g }yu cs.)
a u, c >.) / si cs) o oon iLooM O01/ oD%\

2 o 07 10. 6 G /4 sv~ O. M M e i e. n ' 'a%U
''

a 'P.ij;'<,.a 43.z.2.,s 43s.M gy,1!rfyt;56 0 61 l 1.7 f |

| y.D'.I% t. T :.'? n ,. e ""loJ.- Eua= 0 7B 0.7b \
,

w r.. , raMWs TL*.% do9]('049)

E s, w.,s.y,,w.m
w ~**~a - c..a .,. ,. ,- - ,, a, m-

c .

gg0. 02- sbo.LU
- v. u . jn

, s y,,w . c,, .i. c;,,, . e,,, s
,

wfs ,./- WM = 360.2-4 ,,, ,;. %Vr (.r ./, ./r.,l ' / I,.r j s c - .'
~

w . dasQ Vg (Yg w.g,ga v<. b , w d a!/ents l.4s 14 c.us s s, n s Vs b , W ,1 U.as9 s y e

j g ov' ' o,.,.;, aW,- 4-fo% .*ov ) * ** * at** 'I 3''da''o V vait in . ( D is .. ..(r
sv.=%-lVr*bVr)

.s 0. 4 9 . .' fs&ov.'. Ve - Vs
wu s e-

e ,,,.s. .t,so;,, sv, c

& AWs1 ' ~3 * O 1D.B G */, y, .toS. 7t 'l c,,.s1"' sv,, I. 09 eu,,3 og'4 E(sv 44) -2 O a. ' " , ~ ,'
3* A ca ' -|sy , t. t& e,,, sb P*'M | .. sy, . - 'o.98 e., s '

q .

h sv..saat (s.<s =%I .a)- 0.17*> cn' r 4.= Lob-IGO err,';st.e* /202W1 i|*l . 3.9151 ,y
a,

\ 1 A e.= Vs/L s(co"'4}/is.H7/= 3 I6% si, yo.ity = L'l 10lb xio*'61' -

# $|".

,'

, h t-tv =_ 6{* *192 5 1 <>Oy ;, ] k. 0 EC %;61 0 /A * r .

} T 3 4t,w. ,ai. %,1,r c..4V,,,, %ov -av .s t a c,. ' , 41. ,< ' eae

51|g% r*ih.4+ v. i . w~ s.w..
;- S ..f N*'dt ( sw, - s. p -r

-

%
c in) (cns3) (%) '(fi/e s) U/*)

,

| g

|b 3R407 204Mt 10.03.- 97. 5
*

l04.'lli
t

'"
3.4l5l M 10lf 104 196 108 6 $1. /

*

||0 l4-

s= co<,, Y.tf(cr,.r.r-r,s) w s, nf(s.fa.,cm.)-Ye) [,, ,g,. g y ,oog ,, g.799 |

Cale laAd J Enia /Jy&'

y
.



|

|
|

| . 1%,
,...i... , , , o. . . . , .

!
|

|
|

I
|

I
|

I .

I
|

1
c

M[:
! a v sa s-
> -...or A $I~ouve.!s r.~~..s.e.s.h.----s s.s e. e. 9.! he s

-

8 P! 8 iaR s 9e. . s 2 . e. e. m s e.
e

- .

! $ $

?
- al i|a5
1
:

s- -

g- 1s. 3 se!E
;E . s

si-

c|5:!I
s ---

. e-
s 3 e52 l:..

-seg s!! 4
.-

a as g e. s , .

sigE W Ej{| ans-|.-gogfs:g.gEs*a
- :t- g88 :, : u-

g. |s3, gE* a ds
- -

I -e I 85sgot ! :
E

-
-

E" EE gdUg
grl:e - s EE-8.E sg--

e
g s , gsgl "N >E

.1 e gba,s- ba g=s bg sr*.
-s

,I y sw -

O f $ e _ $ s b b % % % 'W W " T *' 5 ~ ~ 5 $ s g * .E. 55 "!EE $ ~ 8 s
g

ENEE0"Etk.'N..k~gj E ~E5EE
~

"""""N"" k5 W h I, Ed4

k : ' g" '. '. '. '. '. '8fy-;g6.

'1-| g
gvuu

$. Igh.b.E05"$"W||''d5f|0 35 '''''''* ~ ~
Ik.. Eh

* g 8|| * wEEEEb|s
" wv

p
-

II d pp{,j''"- bIBEddd
u .......

wa E~ 82U** E 5' $f
d ; ' #8"EN8E '#M A

EI *"EEE,"*5*' E**$E
WE bbb '4 t ~ * * t t 9 # ' ' d '; -

UE" 5 geX ,8E s!!bEO -- enannanar *---S

gg 3 a$$$5g Ed:::---sgggt
--

I
1pE, E8Wtttt $Ed*55EWWWI|W CE5"$13dkEli EE$$h288WdE5d R.............2 * -uut E---

as :::::::g"REEgg.e .;23:Est. eeee m
mae.casee*-""'*****RKRNKNANRRREERKEARRAS-00;C$ 73 3 '~

- -

[ . .) . .

'

. . . , . . , ,.
.

I
L



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . .. ____ _ __

' t i e # . . , , . , , ,

^ -

[O (o |

.

J

W

.

[

1

'
.

h

'
,

i .
.

[
. .

' '

t t
>

. !
t

,

c ~ g .. p a $ g 8E 8ac 32"S SR*2 'RR,t. E.R'a ** * * * * II *lk ' &'Ik ** "RR 8* I A"N e 8E:aaaaaaaaaaaaaaaaaaaaaaaa;R*KE.A.Rd*'hAnaK*NA .0 .-**F" *** aa - ****- -- **a*** tEI8838
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa&

F t 38"
424244422;

a a.;oE ARo;asa8.4; AR; Ai.a:A.s..t Rn;8.8:a8.2 ;ida.;5nenSaa4 5 A A:ss::-.~.8~ a...~8.;~;r;E<4. i
a- 5.~-. 2 2. A - 2.-. Asa- A

- -

~~~ o.. .. .n n
* 9;R AS a;,:E a AR;.:a.;. 3 3;.~.:aR,:Ra;88 E pt a.8.;8 as;;R ~ :,:

- - - - - - - 2.

nn .ia - si.Aaan ... nE o. ~ ..
. ..- --- .. ..- - . - - - S .: a s a s s a ,:n . - .a ...~ n n. .A .:s E Ro-n . .- --.

, ~~

aa4.:i;,ea 4;n :gn~a e ;s24 .:e42;4,:,:22.:.:i;n.44g:.:ee e,:s .a 4,: .: : 44
Ex c.e;n.a.,r; ,:n ~8,,: eg-n

- -

g-~e , s e - s te an
x n. - ..gg

o. w.w. o. w. w. o. o. o. o. o. o. o. o. o. o. o. o. o. o. o. o: n n e s - u n R :~ g g g ., n , o
ac -s: -e . -+--

. o. o. o. o. o. o. o. o. o. o. o. o. o. 8 8 8 8 8 8 8. ~a. c. eo.85.E:ascar e. . . . . . . . . . . b. u. n. n . C. u. . e ;
...

n. n. . n. u. R. -
.

b

. . _ _ . ._ _ _ _ . . _ _ _ _ _. .

...
. . . e e i e i

p
. .

_ _ _ _ - . _ _ _ _ . _ _ _ . _ _ _



.

7

r-
'

|
,

|
. . t . - - . , . . , , , , , I

L ~

/O l-'

|

I
|

I
I
I
I

i
I
I
I
.

I
.

.

I
I.r.I c4 I

> c s. ,n R ~ E , . n A ,R o C. . n .$ - . - R, $ .- n N .o. n . S o n n . c. n. r e R E . 8.c. R
- - n n.

3S...- n o r,. n.nc..s.
R. ne. n n n R. . na r. n..- 8 ee- ,s.. . ,~~s - . r .. a ... .

54244444224444442244444444444444444444444424444244444444444disi ;
. I

E n w S'i.a .:
Ai . . A. ;. 8' ; s ; P ; ; .a t i. .a R' n; ; R' R' ,: n t' n ~i ' i ' F' .; ;.; ;,:.A .J A 4. .: kt e . n .,' i.s .i i ' . o.: s ; A A |

*

.s s R.A *

o2 n..e i
- n. = .2 .o . - .n . .. u -

d. i .: .: A. A. i .s.,:. d a. ' .: R n; R n R' ' A A i ,: ,: s : A A .;i. .d i.; ' .: ' .: A i d ,:' s. s S . d.i. i. s. ',.:45;;;o* 1

-

i i *A2 . ..- . - . n nn en . . . . g . . . . .< nununnnnunn u unann un un. unannunun nonnununannunung \,

E'"A ; A 's ' S'E n -G ais.is; A;; A si s.;s ;i 'R. 4 A '~54 :4 '1A
*

s .i '.i s G ' A ;R' n .;. n
A A dii4AAA

.
s ~ n e n. ,s a s 8's.mRn

.o - n A .E . n . ~. E. .c o n r. . R -

.no ns
o. - n.

n s. . n.n..,n.-..s.... o .. n..-
. -unn En <.~ ,n. n . n. . . . , . .'; " g ""idsdisiddisidisdissidsdissidissidissidisdississididi&&,

n ... ...... n on n . . , . . .

. .. .

. . i i,

LI |
.

_



~& & & .& & & & &- &
|A.73128

.

THis IS A CIU TEST. IT NAS PFEN / ,

CAR.CttATED BY CCUTVTER PROC @AM NO. C-T-IR.6 teSINn FILE NO. T-321 *

I

PROJ. NO. elC4055T3 REVIFWED PYs % M i
* '

BORING NO. CfE- 6 4 ; DATE .: 2,O
# ' IPeJT DATA CECFED BV8 d6 N 7*M #

.SArftE NO. S-29
| SPECIMEN NO. C {#

j p *
EEPTHIFT. 9 59.6 TEST NO. 10-123

l .
I

ISOTRCPIC TYPE CW" CONSOLIDATICH
~ '*

UNDRAINED / DRAINAOE CONDITIONS DL5t!NO LOADING
| COMPRESS MODE OF LOADING '

CONSTANT CELL PRESStmE DURING LOADINO
~

3.9407 INITIAL NEIOHT OF SPEC! PEN IN INCHES
2.OCO3j INITIAL DIAMETER W SPECIE N IN INCHER
204.56 INITIAL VOLUME CF SPECINEN IN CU.CN.

* .5000f PISTON DIAMETER IN INCHES
WEIONT Of' TOP CAP 04.Y IN TONS *10**-3

.2550 f.._ _ WEIONT.0F TOP CAP + PISTON + DI AL IN TONSetOce-3
;

.1.0150. _. ._ j
O. WEICHT OF TOP CAP + PISTON + DI AL + LVDT IN TONSet0ee-3

NO WAS PISTON IN CONTACT WITH SPECINEN DLRING CONSOLIDATIOP67*

-| .0105 MEMBRAE THICKNESS IN INCES
L_ _ . _ l.8283 / 11EMitRAME DIAPETER IN INCES

1.5960 FILTER STRIP CORRECTION CONSTANT AT
27, AtlAL STRAIN IN TONS ** 30-3 -**

7
1.1610 RIOHT CYLINDER DISTORTION FACTOR .

_| 1

PRE-SE Mt CONDIflONS8 . __ . _ . . .

- 9.2016 CELL PRESSLRE IN TSF

7.2 OOC f BACK PRESSURE IN TSF
AtlAL DEFORMATION DURING CONSOL. IN INCHES.02567.37 VOLUME CHANOE DURINO CONSOL. IN CU. CM.*

712.8700 . MEASL5tE!1 AII AI. LDAD PRIOR TO STATIC LOADINO
FROM FIRST LINE OF LOADING DATA IN TONSet0ee-3

.

EFFECTIVE STRESSES CORRECTED FOR MEMBRANE AND FILTER STRIPS. ETCt
3.9760 KSFAIIAL =

4.0293 KSFL AT ERAl.* *

MEAN = 4.0l09 KSF
4.0022 KSFPPAR =

1.0332LATERAL /AtlAL .- =

.9870AIIAI./LAfERAL =

1.000OCR =
'

12.9700 PISTCH CHAG CORREC TION IN TONS etOce-3
2000 FILE HIIMPER FOR LOHD CELL OR PROVING RINO-

1000 FILE HUMBER FCR PORE PRESit0E CC$NER$1CH CONSTANT
- 2000 FILE NUMRER FOR CELL PRESSURE CONVERSION CONSTANT
t MONE FILE NUMPER FCe PISTON FRICTION CORRECTION CONSTANT
l YES IS DATA NOMALIZATION REQUIRED 7

DATA NORMALIZED TO PRETJEEAR STRESTES
- WITH NORM = P-9AR OF 4.0022 VSF gg

" Co
At t f1 ITVI Affo (mi trolTV TCL.T A-U A-FACTOR O P-BAR SECANT TANGENT DEVIATOR DELTA-U O P-PAR T.E( ANT tir

c:m AIN 'Ie5<- MOCd.ILUS MOCa.ILUS NORM HnRM NnRM HnRM HnRM
e * t' vcF Yt.F Ycf

_ _ _ _ _ _ _ _ _ _ _ _
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THIS IS A Citt TEST. IT HAS PEEN
CALCIAATED BY CC9f' UTER PRor@AM NO. C-T-lR.6 f.tSIMO FILE PC. T-1?? j ,

PROJ. PC. BIC40"573/ RFVIEWED BYs M
CM-I[ DATFs 2.1 O d *

90 RIM 396.
& *b ''V'#

5ArftE NO. S-p l>FtJT DATA CMCFED BYB f X. r,

j SPECIMEN 90. D j j *
DEPTHIFT.) 60.1 TEST NO. ID-823

/ *I'OTROPIC TYFT rF CCNSOLIDATICW7IMDRAINED DRAINAOE CCNDITIONS DL5 TING LOADING
COMPRESSI NODE CF LOAD 1NO
CONSTAN/ CELL PRESSt#'E DURING LOADING

*

t / .

3.9405 INtilAt. HEROHT OF SPECIMEN IN INrMS
2.0049/j INITI AL DI AMETER OF SPECIMEN IN IMOES
203.94 INITI AL VOLUPE OF SFtCIMEN IN CU.CM.7.5000 PtSTCH DI APETER IN INC>ES

*.2550 WEIGHT OF TOP CAP C95.Y IN TONSe10ee-3
t 1.0150 NEIGHT OF YOP CAP + PISTON + DIAI. IN TCHSet0ee-3

0. WEIGHT OF TOP CAP + PISTON + DIAL * LVDT IN Tier 3elose- 3
*

MO WAS PISTON IN CCHTACT WITH SPECIMEN tt| RING CONeot.lDATICW'*

.0803. / *MEMBRANE THICFNESS IN INCHES .

*. - -. l.8175 MEPIBRANE DI APETER IN INCHES
l.5960 FILTER STRIP CORRECTION CONSTANT AT

2% AIIAL STRAIN IN T ONS e e 80-3 4
! RICeti CYLINDER DISTORTION FACTOR1.3790

-

I PRE-S> EAR CONDITIONS 8

Il.203! CELL FRESSUF<E IN TEF .

! BACK PRESSURE IN TSr7.2000! AXI AL DEFORMATION DLRING CtHSOt . IN INCHES.0410!
2.49 / VOLUME CHANGE DURING CUNSCt.. IN CU. CM.

.

14.6800 NEASURED AXIAL LOAD PRIOR TO STATIC LOADING
FROM FIRST LINE OF LOADING DATA IN TUNSe t0ee-3

EFFECTIVE STRESSES CORRECTED FOR MEMBRANE AND FIL1ER STRIF% ETCt
7.9468 MSFAXIAL =

0.0307 KSFLATERAL .=

MEAN e 0.0027 KSF
PPAR = 7.*997 8(SF

1.0104L ATERAL/ AX I AL .=

. M95AXIAL / LATERAL =
,

OCR * = l.000
. I

1

14.4900 PISTON tRA0 CORPECTION IN TON *. elose-3
- 2000 FILE NIMPFR FOR LOAD CELL Ce FROVING RING .

1000 FILE HlH9ER FCR FTCE F% ESSURE CONVERSIf.N CCNSTANT
2000 FILE NttfBER FOR CELL FTWSSLRE CONVERSION CCetSTANT
NONE FILE NilMBER FOR PISTON FRICTION CrlRRECTION CopMTANT --

YES IS DATA NOMALIZATION REQUIRED? m

DATA NORMALIZED TO FPESHEAR STFESSES _

- WITH NORM = P-PAR OF 7.9887 F?r .

Av lDe FfVI Airt rif t f reet TV fei1A Is A.pArTfH O P- FiAR TTCANT T AFEENT tiEVI ATC44 ET LT A- e. e. P - FinR TrrANT *
ffit# t.lts MOta ILUS Nrmf1 Nrott Ni t ti Nrtte Ni iFt1en "* **

. .er e -a ,-
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l DATO FILE IKMT. W. T-121
2 PRODCT No. SIC 4aMT3 '
3 PORING NO. COC-l W g>, *

4 SAPW'LE NO. t-19- gd
35 SPECITN NO. P

6 WPTM 40.5 ' *
* 7 TEST NO. I D-252 ' t

8 FILE e FOR LOAD CELL OR FROVING RIPO ,AOO
9 FILE e FOR PCvaE PRESStpE CCHST. Sono *

10 FILE O FOR CELL MtESSt.pE CONST 2000
~

11 FILE e FOR PISTON FRICTION CORRECTION NONE
32 TYPE OF CONSCLIDATION I f

!
*

13 . DRAINAOE CONDITIONS IEEt!NQ.10ADINO U t
14 NOIE OF LOADINO C
15 CELL HIESSamE DURING LOADING C *

16 INITI AL KIGHT Or SPECifEN IN INCHES 5.9494 '#17 INITI AL DI ANETER OF SPECIPEN IN INCE S 2.9455
IS INITI At. VOLUPW' OF SPEClfEN IN CU. CM. 619.24 ' +

19 PISTON DIAPETER IN INCHES 0.5.
,

20 WEIOHT OF TOP CAP ONLY IN TONSeloes-3 0.55
28 lEIGHT OF YOP CAP + PISTON eDIAL IN TONSet0ee-3 0.0
22 WEIGHT OF TOP CAP PISTON * DIAL + LVOT IN TONSe10eo-3 0.0
23 WAS PISTON INTACT DURING CCNSOL NO

* 24 NEMBRANE THICFNESS IN INCE S 0.0267'
i 25 NEMBRAPE DI APETER IN INCM S 2.7694'

26 FILTER STRIP CORRECTION CONSTANT 2.129 '
* 27 HIGHT CYLINDER DISTORTION FACityt 1.218 ' N

23 DOES SPECIPEN HAVE AN INDUCED OCR NO
29 CELL PRESSURE IN TSF 0.0,

*1 30 BACK PNESSURE IN TSF 0.0 i s
L _31_. Aa1 AL DEFORPtATION DLDtING CONS (1.. IN INCE S 0.0 }

32 VOLUME CHANOE DURING CONSOL. IN CU. CM. 0.0
" 33 APPLIED ARI AL LOAD IN TONSe10ee-3 0.0 4

34 PftE SHEAR CONDITION - CELT. PftESSUFtE IN TSF 8.2008 '
35 BACK PfMSSURE IN TSF 7.2072 '
36 AtlAL DEFORPtATION IN IMOES 0.0095'*

e
37 _ VOLIDE CHANGE IN CU. CM..

38 PISTON DRAG CORRECTION IN TONSel0ee-3.
. 5.163-

18.00'
* 39 SPECINEN CYCLICLY LOADED BEFORE $8EARINO NO ' .

40 - SPECINEN RECONSOLIDATED DURING CYCLIC LOADING NO
48 SUN OF VOLUME CHANOES DURING RECONSOLIDATION IN CU. CN. 0.0

- 42 PORE PRESSURE IN TSF 0.0 a
43. TOTN. CHANOE IN HT DLDtitel CYCLIC.LDADING IN INCES 0.0
44 OUTP''' UNITS REOUIRED RSF'
45 DATA NORMALI!ATION SELECTION 2. 0 '*

,

46 RESULT FILE DESIRED 0.0

-
e.

DIS LOAD PORE PRESSURE
lin.1 tibst itsfl=

......

0.0155.22.0.7.278
- .01556. 23.068. 7.279 e

.01601. 27.515. 7. '*86

.01632. 32.79 7.250

.08672. 39.46. 7.384. *

.01782. 43.63. 7.334

.01743. 47.24. 7.349
-. .01774. 49.47. 7.363 ,

i .01908. 58.69. 7.374
.01937. 54.39. 7.396

m 'h
- .03863. 56.14. 7.397

.01899. 50.00. 7.410

.01917, 59.47. 7.420
01941. us. O 't . 7. g m. , ,
..,.f, . . . ..

..
__

_ _ _ _ _ _ _ _ _

. .
. . . . .

.
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.08801. S t .@. 7.374

. 01:#3 7. 54.19. 7.396
.

.08963. 56.84. 7.397
01999. 58.09. 7.410
.01987. 59.47. 7.420
.08943. 60.03. 7.429
.01968. 62.25, 7.434

. .08999. 68.97. 7.442
I .02006. 63.36. 7.449

.02029. 63.92. 7.454
02048. 65.03. 7.459,

.02063. 45.84. 7.463
I .02090. 65.86. 7.478 ..

.02099. 66.99. 7.475

.02187. 67.53. 7.479

.02835, 68.37. 7.485

.02175. 68.64. 7.492

.02215. 69.48. 7.502

.02250. 70.59. 7.510

.02295. 11.42. 7.587

.02366. 73.92. 7.533 .*

.02448. 74.48. 7.544

.02526. 75.33. 7.557

.02602. 77.26, 7.569 - .

.02682. 78.65. 7.579

.02753. 79.76. 7.587

.02933. 90.59, 7.595

.02908. 88.85. 7.602

.02999. 93.10. 7.650
* .03140. 83.93. 7.622

.03309. 85.32. 7.634

.03456. 96.99 7.643

.03616, 87.27. 7.652

.03851. 90.60. 7.663

.04092. 92.55. 7.673
,

.04323. 93.66. 7.600

.04568. 95.98. 7.687

.04879. 98.39, 7.696

.05890. 99.77. 7.702

.05589. 102.27. 7.708
,

.05838. 104.77. 7.732

.06847. 105.68. 7.716

.06476. 109.22. 7.720

.06063. 112.00. 7.722
. _ . _ _ .

.

.07254. 114.50. 7.725

.07650. 317.00. 7.727

.00033. 120.34. 7.729

.00420. 123.67. 7.729

.00820. 127.29. 7.727

.09194. 130.07. 7.726

.09594. 133.68. 7.725

.09999. 137.95. 7.721

.50386. 140.98. 7.720

.38973. 149.48. 7.713

.31951. 357.50. 7.703

.32739 165.64. 7.692 *

.53521. 175.65. 7.678

.54309. 185.93. 7.663

.35092. 207.99. 7.624
- .57458, 238.51. 7.577

.19028. 254.50. 7.589

.20554, 277.93. 7.455
- .22044. 300.72. 7.394

.23556. 721.56. 7.309

.25104. 348.2. 7.228
- .26647. 359.9. 7.145 h=.29213. 377.7. 7.nto

. 2* ff n . * *4. % "'"

# . . . . .

.
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THIS IS A CtU TEST. IT HAS DEEN
!' CALCtLATED DY COPW1JTER PROCRArt NO. C-T-IR.6 (fSINO FILE NO. T 'd ?1L.

PROJ. Nn. 930405573 RFVIEWFD Pys $ 1I.
erW4tNO NO. [OE-95A Daft: 2OOd

, GAPPLE teJ. 9-19 ItttJT DAT A C1ECP ED BYs y , t y 4W 8
* SPECIMEN NO. 9

DEPTNtFT.9 40.5" TEST NO. 10-252 <
!

ISOTROPIC TYPF fV CONSftIDAf ttN
UNDRAINED DRAINAOE CONDITICMS DtJDING LOADINO
CosPRESSION MODE fT LOAOINO
CONSTANT CELL PRESStRE DURING LOADINO

I
.

5.9Gef INITI AL HEIGHT OF SPEClfEN IN INCHES
'2.9415- INITI AL DI APETER OF SPECIPEN IN INCES
688.24' INITIAI. VOLUME OF EPECIMEN IN CU.CN.
.5000 PISTON DIAMETER IN INCHES
.5800 LEICHT OF TOP CAP Ope.Y IN YONSe10ee-3

e 0.0000 ndEIGHT OF TOP CAP + PISTON e DIAL. IN TONSetO*e-3
0.0000 WEIGHT OF TOP CAP + PISTON * filAL + LVDT IN TONSet0ee-3
HQ WAS PISTON IN CONTACT WITH SPECIfEN tilRINO CONSOLIDATICW7

.0267' MEMBRAPE THhCKPCSS IN INCHES
I . __2.7694% PEMBetASE DIAPETER IN INCES

2.3290 FILTER STRIP CORRECTION CONSTANT AT
2% ARIAL STRAIN IN TONS ** 10-3

l.2880' RIOHT CVLINEER DISTORTION FACTOR
.

PRE-SEAR CONDIT10NSI .. _ __

#9.2009 CELL PRESStPE IN TSF |
7.2072' BACK l'RESSURE IN TSF
.0095' AXIA4. DEFORMATION DURINO CONSOL. IN INCHES
5. I V VOLUPE CHANOE DURING CONSOL. IN CU. CM.!11.0000 NEASLMED AIIAt_1 DAD PRIOR TO STATIC LDADINO |

FRON FIRST LINE OF LOADING DATA IN TONSel0*e-3 |
|

EFFECTIE STRESSES CORRECTED FOR MEMBRANE AND FILTER STRIPS. ETCe |
AXIAL 1.9995 pr$F=

LATERAL l.9970 prSF=

MEAN 1.9975 J SF=

PPAR 1.9977 FSF 1
=

9992 (LATERAL / AI1 At. =

AIIAt./ LATERAL 1.0000 -=

OCR = 1.000

11.0000 PISTCH DRA0 CORRECTION IN TONS etO*e-3
2000 FILE NittBER FOR LOAD CELL OR Pft0VING RINO
1000 FILE Nter2R FOR F1CRE PRESSURE CONVERSION CONSTANT
2000 FILE M.1Pt9ER FOR CELL PRESSA.RE CONVERSION CONSTANT
NOME FILE NUMBER FOR PISTON FRICTION CORRECTICA CONSTANT
YES IS DATA NOMALIZATION REQUIRED 7

%
DATA NORMALIZED TO PRESSEAR STRESS 3SWITH NORM = P-SAR OF 1.9977 FSF *

TAt l At IIFVI ATOR Of4.let_tlTY MLTA-el A-FACTOR O P-lhAR TECANT TANCENT IfVI ATCft DELTA-U O P-PAR *ECANT.

STRAIN e.T RI **. PODULUS NotettfS NORM NnRPt NnRN HnRM HnRM.er eer ver l'es'

^
.3 w
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l DAT3 FILE IIENT. No. T-324 f
2 PWC1 NO. $1f405573 ,

3 DORINO No. CCE-15A '
4 S W ND. S-20 .

'

| 5 SPECIEN NO. 9' ' *
& DEPTH 43.3-,

& .7 TEST Mo. ID-253'
O FILE e FOR LOAD CELL OR PROP /INO RINO 2000 *
9 FILE 9 Ftyt PORE PstES?URE CONST. 3000
10 FILE e FOR CELL FRE* M CONST 2000 |

| Il FILE 9 FOR PISTON FRICTION CORRECTION NOE i
* i

12 TYPE OF CONSOLIDATION I
i 13 . DRAINAGE CONDIflON!! MJtlNn a nantigt U j

14 MCOE OF LOADING C
'

*
15 CELL PRESSURE DURING LOADIpe) C
$6 INITIM. ElOHT Or SPECIEN IN INCES 5.954V
17 INITIAL DIAMETER Or SPECIEN IN INCE S 2.9662/

*
19 INITIAL VOLU E OF SPECIE N IN CU. CM. 629.59'

- _ _ 19. PISTON DIAE TER IN INCE S 0. 5 '
20 WEIONT OF TOP CAP OPS.V IN TONSel0**-3 0.58'

*
25 WEIOHT OF TCP CAP + PISTON + DIAS. IN TONSe10se-3 0.0
22 WEIOHT OF YOP CAP + PISTON + DIAL + LVDT IN TONSel0**-3 0.0
23 WAS PISTON INTACT DURING CON 90L NO

*
24 MEMBRAE THICKNESS IN INCE S 0.0275"

2.7683#.. . 25. . _ EMBRAE DI APETER IN INCES .

2.128 /26 FILTER STRIP CORRECTION CONSTANT
e* 27 RIOHT CVLINDER DISTORTION FACTOR I.25

29 OOES SPECIE N HAVE AN INDUCED OCR ' No
'

29 CELL PRESSURE IN TSF 0.0
30 DACK PRESSURE IN TSF 0.0 *-

h.. 31 AEIAL DEFORMATION DURING COMBOL. IN INCES 0.0
32 VOLUME. CHANOE DLAING CONSOL. IN CU. CM. 0.0
33 APPLIED AXIAL LOAD IN TONSet0ee-3 0.0 4

34 PRE SHEAR CONDITION - CELL PRESSURE IN TSF 11.2032"
35 BACK PRESSURE IN TSF 7.2000* |

36 AtlAt. DEFORMATION IN INCE S 0.0350 ' .

37 VOLU E CN NOE IN CU. CM. 17.32" ! |

39 PISTON DRAG CORRECTION IN TONSeIO**-3 15.45"

39 SPECIEN CYCLICLY LOADED BEFORE SHEARINO NO 4

40 SPECIMEN RECONSOLIDATED DtJtlNO CYCLIC LOADINO NO
41 SUN OF VOLUME CNANOES DLMINO RECONSOLIDATION IN CU. CM. 0.0
42 PORE PRESSURE IN TSF 0.0 ,

43 TOTAL CHANDE IN HT DURING CYCL.lc LDADING IN INCES 0.0
44 OU'PUT UNITS REQUIRED KSV
45 DATA NORMALIZATION SELECTION 2. 0 '
46 REST.LT FILE DESIRED 0.0

4

DIS LOAD PORE PRES $URE .

lla.) IIbel Itsfl

0.00705.30.9.7.272
.00005. 40.29. 7.289 3-

.00627. 49.47. 7.319

.00645. 59.92. 7.358

.00962. 66.70. 7.387-

.00990. 76.43. 7.421

.00902. 93.30. 7.455
- .00956, 98.65. 7.484 ,

.00929. 95.32. 7.534
00942. 100.05. 7.539
.00956. 104.50. 7.563 *-

.00969. 308.39. 7.591
%

.00979. 133.88. 7.4.19

01 n05. . 12. 2.nl . 7.. s.y 1
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!
THIS IS A Clu TEST. IT HAS PEEN

| CALCULATED BY CDPMER PROreArt NO. C-7-lR.6, USING FILE NO. T-324
!

.
PROJ. NO. RIC4n55T3' REVIEWED PVs Jaf,
90RIDW) NO. COE-15A " 1%IE s 29 Od
SAMFtE NO. S-20' IPFUT DATA CECFED BYs OM 49 0 I 91
SPECitEN NO. 9/ I
IEPTH t F T. ) 43.3 / TEST NO. 10-253 .)

ISOTROPlc TYPE OF CON *CLIDAfl0N
(JMDRAINED DRAINAOE CONDITIONS DURINO LOADING ,

COMPRESSION Mote OF LOADING gf

l
CONSTANT' CELL PftESSURE DURINO LOADINO

' ~ 5.9546 [ INITI AL HEIGHT OF SPECIPEN IN INCHES
2.9662 " INITIAL DIAMETER OF SPECIMEN IN INCHES
629.57' INITI AL VOLUME OF SPEClf1EN IN CU.CM.
.5003 PISTON DI APETER IM INCHES g^

| .5800 WEIOHT OF TOP CAP OPS.Y IN TONSet0**-3 ,

L. . 0.0000. WEIGHT OF TOP. CAP + PISTON + DIAL IN TONSe10**-3 _ __ t

0.0000 WEIGHT OF YOP CAP + PISTON + DI AL + LVDT IN TONSe10ee-3
NO WAS PISTON IN CONTACT WITH SPECIfEN IUtlMO CONSOLIDATION 7

$
.0275C MEMBRANE THICFNESS IN INCHE9 __ ] -2.7693f .. MEMBRANE DIAMETER IN INCE S-

2.1290 ' FILTER STRIP CORRECTION CONSTANT AT
2% AMIAL STRAIN IN TON 3 ee 10-3

1.2500 ' RIGHT CYt.INDER DISTORTION FACTOR

__ PflE-flEAR CIBdDITIt988 _ . _ _ .

18.2032 CELL PRESSURE IN TSF
7.2000 BACK PRESSURE IN TSF
.0350 AIIAL DEFORMATION DURINO CONSOL. IN INCHES
17.32 VOLUPE CHANDE DURING CONSOL. IN CU. CM.

I. 15.4500 ME ASURCD. AI t al..iDAD PRIOR TO STATIC LOADING .
I

FRON FIRST LINE OF LOADlHO DATA IN TONSe10ee-3

EFFECTIVE STRESSES CORRECTED FOR MEMBRAfE AND FILTER STRIPS. ETCs
7.9960 KSFAIIAL =

LATERAL = 8.0846 KSF
iEAN = 8.0050 KSF

/kSF9.0003P9AR =

1.0036LATERAL /AIIAL =

.9964/AII Al./ LATERAL. *
1.000CCM =

i

t
15.4500 PISTON DRAG CORT ECTICH IN TONS #10e*-3
2000 FILE NLMPER FOR IJOAD CELL cwt PROVINO RINO
1000 FILE NUMBER FOR PORE PRESSURE CONVERSION CONSTANT
20n0 FILE MMIER FOR CELL PRESSteE CONVERSION Ct)NSTANT,

I NONE FILE MJPt9ER FOR PISTON FRICTION CORRECTION CONSTANT
! YES IS DATA NOMALIZATION REQUIRE 07

DATA NORMAlllED TO F1tESEAR STRESTES
WITH NORM = P-BAR OF 9.0003'ESF %

.

Av ine. MVI ATre (411roI TV frlTA-te A-FACTOR O P-DAR SECANT TANrENT EEVI AT(e TELTA-U O P-PAR SECANT

Mor t.o. S MOln.i S NoRn Mc. NnRn NORn ---



O h M
O o-E it a ~< *~ <a r i '-. 4 it i i e . <=* r iu~ 'u i.- .

VES IS DAI!b NOMALIIATION PEQUIRED7
OATA NOPrmLIIED TO FHESM AR STRES?f S _

WI TH Nrmpt e P-9AR C7 9.0003'YSF
.

AffnL OEVIATOR OtLIQUITY DEt.TA-U A-FACTOR Q P-9AR SECANT T ANrgNT tiEVI ATOR 11EL T A-ti O P-9AR TECANT
*

Nor4 UIS f10014.t75 DS)RM NtFft NORPt NORf1 NORM
STitAIN STRESS

O z Vsr vtf Vsf V50 j" VSE' YTE

0.0000 .02S6 9964 0.0000 0.0000 .n143/ 9. ONn O.000 0.000 .0036 0.0000 - On19 8.0000 0.0000, .
*

.0034 .1955 1.0232 .0340 .1589 .0927 9.0733 6334.651 5998 753 .0232 .0042 .0116 1.0091 794.e045 .

.0071 .3947 1.0499 .0940 .2221 .1973 9.1179 5964.946 6355.995 .0493 .0817 .0247 1.0847 745.5930 /
g

.0101 .6800 1.0776 .1590 .2474 .3050 9.8616 6300.404 4629.079 .0763 .0197 .030t 1. 0 02 797.5237

i -.0830 .7973 1.1011 _2300 .2989 .3937/ *
9.1792 6272.279 6732.590 .0994 .0297 .0492 1.0222 794.0032. /

0160 1.0090 1.1309 .2990 .2972 .5045 9.2218 6465.516 5699.333 .5261 .0372 .0631 1.0276 P09.1620 l

.0199 1.1609 8.1589 .3660 .3077 .5905 9.2290 6019.177 4715.796 .1458 .0457 .0726 1.0296 752.24 h

.0228 1.2973 8.1696 .4240 .3222 .6437 9.2342,p?46.246 6132.374 .1609 .0530 .0905 3.0292 743.2555

.0243 3.4393 8.8918 4940 .3297 .7196 ' O.2502 6034.122 5932.175 .1799 .0605 .0900 1.0312 754.2396 -

.0265 1.5470 8.2069 .5340 .3399 .7735 9.2548 5940.604 4594.C96 .1934 0667 .0967 1.0317 742.5503

.0299 8.6493 1.2289 .5920 .3471 .9242 9.2567 5904.932 4 57.613 .2060 .0727 .1030 1.0321 725.5959

.0318 8.7369 1.2355 .6300 .3614 .9694 9.2450 5479.654 5551.920 .2871 0797 .30e5 1. 02m6 709.9326
*

0326 8.9444 3.2539 .6940 .3705 9222 9.2427 5744.576 5756.724 .2305 .0967 .1853 3.0303 719.0476

.0372 2.0470 8.2939 .9020 .3964 1.0235 9.2360 5594.662 3716.554 .2559 .1002 .1279 1.0295 699.05*0

i .0439 2.2491 1.3169 .9160 4022 1.1246 9.2231 5195.719 3295.391 .2988 .1145 .3406 1.0279 649.1929

4 .0493 2.4072 1.3439 1.0120 4IS5 1.2036 9.2062 5041.493 3376.791 .3009 .1265 .1504 1.0257 6?O. t 652

! .0537 2.5777 1.3737 .t.1860 4292 1.2999 8.1974 4953.593 3207.342 .3222 .1395 .5611 1.0234 606.4295

.0590 2.7494 1.4041 1.2140 4372 1.3742/ 9. 8749 4710.240 32tl.149 .3435 .1517 .1719 1.0219 589.7610/

0633 2.9973 1.4307 1.3800 4493 3.4437 9.1492 4602.900 2*26.307 .3609 .3637 .1905 1.0195 575.3430

.0694 3.0399 8.4595 8.4020 4571 1.5t94 9.t320 4417.e96 2629.773 .3799 .1752 .t999 1.0165 552.2170
1.5925 9.8031 4316.235 2270.012 .3956 .1967 .1979 1.0129 539.5111

46 @69
.0740 3.1651 8.4e54 1.4940 '

47 1.6424 9.0769 4103.256 2212.279 .4106 .1975 .2053 1.0096 512.99960007s 3.2949 8.5105 / 3.5900
.naAA .. 3.4237 8.5391 1.M40 . 4920 1.7119 9.0624 4014.956 2170.549 .4290 .2090 .2140 1.0079 501.9525

/O.0093 3786.074 1950.169 4547 .2230 .2273 1.0051 464.4935.0997 3.6375 3.5976 1.9240 4975 3.9199' '

.3093 3.9517 8.6370 8.96e0 .5072 1.9259 7.9724 3550.210 1725.595 .4985 .2460 .2407 9965 443.7652

.1220 4.0340 3.6927 2.5060 .5884 2.0170 7.9256 3330.951 1547.589 .5042 .2632 .2521 .9907 416.3423

f .3348 4.2354 3.7329 2.2360 .5244 2.1177 7.9963 3179.950 1589.259 .5294 .2795 .2647 9970 '397.3553
*

.1453 4.4049 1.7792 2.3540 .5310 2.2025 7.9630 3051.696 1328.370 .5506 .2942 .2753 9929 391.4491

8 .1591 4.5490 1.9193 2.4620 .5379 2.2745 7.9271 2995.000 1879.621 .5696 .3077 .2943 .9794 361.8637,

.1709 4.7057 3.9633 2.5640 .5416 2.3529# 7.9935/2772.032 1229.206 .5392 .3205 .2948 9756 346.4922

.1928 4.9437 1.9046 2.6400 .5459 2.4219 7.7764 2675.515 1843.293 .6054 .3325 .3027 .9720 334.4200
!.20 8 5.1250 1.9999 2.9320 .5495j 2.5625 7.7458 2472.227 1070.159 .e406 .3540 .3203 .9601 309.0179

.2389 5.3752 2.0676 2.9900 .5515 2.6976 7.7222 2338.475 1025.942 .6719 .3725 .3359 .9652 291.4244
/ 7.7210 2197.363 991.999 .7035 .3992 .3515 .9651 274.6681 */

.2573 5.6249 2.8459 3.1060 .5494 2 9824

.2921 5.9744 2.2252 3.2200.._ .5455 2.9372 7.7319 2092.421 942.994 .7343 4025 .3671 .9M4 261.5437

.3054 6.0799 2.2*45/ 3.3890 .5432 3.0399 7.7365 1999.941 979.031 .7599 .4147 .3900 9670 249.9942

.3309 6.3036 2.3672 3.4040 .5376 3.1519 7.7624 .983.405 977.753 .7979 4255 .3940 .9703 239.1674 *

.3694 6.6329 2.4739 3.5140 .5275 3.3165 7.9178 1900.039 949.719 .9298 4392 4845 .9771 225.9971

4061 6.9485 2.5731 3.6020 .5869 3.4700' 7.9934/1716.310 931.106 .9677 .4502 .4339 .9954 284.5315

.4428 7.2449 2.6693 3.6740 .5051/ 3.6224 7.9635 1645.233 932.441 .9056 .4597 4529 9953 205.6472 -

.4799 7.5545 2.7632 3.7300 4919 3.7772 9.0619 1590.591 980.791 .9443 4662 4721 1.0077 197.5659
/9.2039 8507.555 772.659 .9939 .4732 4969 1.0254 199.4379.5293 7.9503 2.9901 3.7960 4745 3.9752"*

2.9775 3.9160 4590 4.1515 9.3501 8445.044 930.491 1.0379 4770 .5199 1.0437 190.6243
- .5766 9.3030

/ 3.0769/ 3.9360 4405 4.3393 , 0.5100 1405.594 927.229 1.0949 .4795 .5424 8.0647 175.6*21.6195 9.6796
. M68 9.0419 3.1700 3.9480 4242 4.5209 9.6874/1361.731 905.290 1.1302 4910 .5658 1.0959 170.2806

- .7827 9.4295 3.2620 3.9460 40M 4.7149 9.9934 1327.044 919.049 1.1796 .4007 .5993 1.1104 165.9749 *

.7607 9.9365 3.3469 3.9320 .3992 4.9092 9.0909 1294.220 911.931 1.2270 4790 .6135 8.8363 161.7720
/ 5.1582 9.3689 1259.639 907.352 1.2979 4755 .6439 8.1702 157.4496.9202 10.3025 3.4467 3.9640 .3692

.9980 10.7874 3.5366 3.7620 .3479 5.3937/ 9.6464/1227.733 770.599 1.3494 4702 .6742 1.2059 153.4614 **
--

.9433 11.2580 3.6824 3.7090 .3237 5.6255 9.9322 1895.750 768.932 1.4063 .4635 .7032 1.2415 149.46 %

t.0050 St.7321 3.6955' 3.6460 .3100 5.9MO 10.2349 1870.250 771.564 1.4665 .4557 .7332 1.2793 146.2762
*

- 1.0673 12.2C77 3.7490 3.5740 .2921 6.1039 10.5446 1846.464 730.189 1.5259 .4467 .7630 1.2190 143.3031
8.1334 12.6692 3.9010 3.4920 .2750 6.334V 10.9569'll20.293 702.653 1.5935 4365 .7917 1.3578 140.0307

/ 3.9460 3. 40r30 .2594' 6.5554 31.1622 1099.739 733.929 1.6399 .4260 .9894 1.3952 137.33751.1959' 33.1809
- 3.2597 13.5703 3.9900 3.3160 .2439 6.7951 13.4939 / 079.589 729.619 1.6962 4845 .9491 1.4354 134.9353 *

1.3212 14.0251 3.9251 3.2200 .2291 7.082V 11.9073 1063.700 707.563 1.7531 .4025 .9765 1.4759 132.9M80
1.3944 14.4519 3.9501 3.5860 .2852 7.2259 12.1247 1045.993 M 4. 293 1.9064 .3995 9032 1.5155 130.7435 %

1.4491 14.9744 3.9732 3.0120 .2028 7.4372 12.4400 1029.448 634.977 1.9592 .3765 92*6 1.55M 129.5509
@=j

.1999 7.6399 12.7477/ 010.674 644.137 1.9096 .3632 .9549 1.5934 126.3300

.16s.M 9.0574 ' 3 3.3923)994.973
1.5145 15.2777 3.*904/ 2.9060

652.463 2.0143 .3350 1.0078 8.6740 123.1646 bw1. rm s t*. sten 4. ee eer. 2. r Nun
** ** e47"*MS.M*A 62A.014 2.ti49 .3062 3.0574 I.7530 t19.9457
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