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EVALUATION OF THE COMPRESSIVE PROPERTIES OF A SPECIAL 3DQP
INTRODUCTION

The intent of this program was the evaluation of the
hoop and axial compressive properties of two cylinders of
three dimensional quartz phenolic. Both cylinders were
manufactured by the C process/slat technique and both had
an Ar/At of roughly 0.7. Cylinder 6.1.4 was seven inches
in diameter and cylinder 4.1.18 was approximately 14

inches in diameter.

Two basic specimen configurations were utilized.
One was the curved coupon as originally designed by
Southern Research Institute (SoRI) in the conduction of
the Composite Response Study (CRS). The other was a
somewhat shorter and thinner specimen with straight edges
and no reduced gage section. These will be referred to
as the SoRI design, and the rectangular design, respec-
tively, throughout this report. The resulting data
enabled a direct comparison of specimen types, as well
as the associated test techniques, to be made. This
program was conducted under DNA Contract DNA001-75-C-0037.

TEST MATRIX

SoRI received 2 in. x 2 in. arcs from cylinder 6.1.4
from which hoop and axial specimens of the two design
types were machined. In addition specimens of the rect-
angular design were premachined and sent to SoRI. The
test matrix indicating the type and quantity of specimens
is shown in Table 1.

CUTTING PLAN

The cutting plan for excising the specimen blanks
from cylinder 6.1.4 is shown in Figure 1. From this
cylinder SoRI received the twelve arcs labeled SoRI 1 through
12. Ares 1, 3, 6, 7, 9, and 11 were labeled for use in making
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circumferential specimens and arcs 2, 4, 5, 8, 10 and 12

were labeled for making axial specimens.

After NDC of the arcs,

these were machined by SoRI

into specimens per the following table.

Side One Side Two
Cc-1 ik SoRIl Cire 2 Rectangular Circs2
A-2 1 SoRI Axial -
c=3 1 SoRI Cirec 2 Rectangular Circs2
A-4 1 SoRI Axial -
A-5 1 SoRI Axial 1 Rectangular Axia13
C-6 - 1 SoRI Circ
c-7 L SoRI Cire 1l SoRI Circ
A-8 1 SoRI Axial 1 Rectangular Axial3
c-9 - 1 SoRI Circ
A-10 1 SoRI Axial -
& I L SoRE €irc I SoRI €irc
A-12 1 SoRI Axial
1Rgfers to specimen design - see Test Tech-
nique section
2Consisted of four pieces - two from inside
and two from outside (labeled In and Out)
3Labeled 5-AC-Rect* and 8~AC-Rect*

In addition, SoRI received six axial specimens of the
rectangular design pre-machined by the sponsor from the
segments directly below arcs 2, 4, 5, 8, 10 and 12,
which were labeled 2-AC~Rect, 4-AC-Rect, etc. The
remainder of the material was retained for further use

by the sponsor.

The cutting plan used by the sponsor for cylinder
4.1.16 is shown in Figure 2. Of the specimens indicated,

SoRI received axial specimens A4, Al3, Al9, A30, and A39,

P
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and hoop specimens H7, H16, H24, H32, and H33. In addi-
tion, axial specimens A43, A46, A48 and A50 were machined

from the portion indicated as spare and sent to SoRI.
NONDESTRUCTIVE TEST TECHNIQUES
Radiography

Radiography was performed using state-of-the-art
X-ray techniques for low absorptive materials. The
radiography unit is a Radiflour 360 manufactured by
Torr X-Ray Corporation, rated for operation from 0 to
120KV at either 3 or 5 MA. A beryllium window and small
focal spot size (0.35mm) are two characteristics which
enable it to examine low absorptive materials with high
resolution and sensitivity. Radiographic sensitivity

using extra-fine grain film is less than two percent.

The twelve arcs from cylinder 6.1.4 were radio-
graphed simultaneously using a turntable technique before
machining into finished specimens. After machining, the
SoRI design, the rectangular design, and the premachined
specimens were radiographed in groups of varying size.
All arcs and specimens were positioned with the axial
fibers parallel to the source to enable variations in
the circumferential fibers to be viewed. In addition the
SoRI design axial specimens were also X-rayed in the

circumferential direction.
Gravimetric Bulk Density

Bulk density was determined from direct measurements
of weight and dimensions. Weight measurements were made
on an analytical balance having a sensitivity of +0.0001
gram, Dimensional measurements were made to the nearest

0.0005 inch using micrometers.

9




I A T I T . et 5 T et N

The densities of the twelve arcs were determined
before final machining, while those of the additional
specimens received by SoRI were calculated for each

individual specimen.
Ultrasonic Velocity

Acoustic velocity was measured using the through-
transmission, elapsed-time technique. In this method, an
electrical pulse originated in a pulse generator and was
applied to a ceramic piezo-electric crystal (SFZ). The
pulse generated by this crystal was transmitted through
a short delay line and inserted into the specimen. The
time of insertion of the leading edge of this sound beam
was the reference point on the time base of the oscillo-
scope, which was used as a high speed stop watch. When
the leading edge of this pulse of energy reached the
other end of the specimen, it was displayed on the
oscilloscope. The difference between the entrance and
exit times was used with the specimen length in calcu-
lating ultrasonic velocity. Appendix B should be
consulted for a more extensive explanation of the

ultrasonic velocity technique.

For Axcs 1, 3, 6, 7, 9, 11, those from which hoop
specimens were to be machined, velocity was determined
in both the radial and circumferential directions. The
remaining arcs, designated for axial specimens, had

velocity calculated in the axial direction only.
COUPON COMPRESSION TEST: TECHNIQUE

The basic compressive test apparatus had three
structural components: a sleeve, a lower grip, and an
upper grip as shown in Figures 3 and 4. The lower grip
rested on the fixed platform of a conventional loading

10
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frame, while the upper grip was located between the
specimen and the moving crosshead. A Tinius Olsen screw-
driven compression machine, with a maximum capacity of
30,000 pounds was used in this program. The applied load
was monitored directly from the built-in load cell in the
latform of the machine. Perpendicular alignment of the
load was ensured by the guiding action of the sleeve which
fits (within 0.001 in.) around the upper and lower grips.
The specimen was held firmly in place in precision inserts
which were bolted into the grips. A separate set of
inserts was designed to exactly match each of the four

specimen configurations used.
SoRI Axial Specimen Configuration

The axial compressive test was used to determine the
axial compressive modulus and axial ultimate compressive
strength. The axial specimen designed at SoRI having an
overall length of 2 inm. with a 0.5 ine X 0.6 in. X 0.7 in.

5. The inside and outside

gage section is shown in Figure
radii of the specimen were approximately the same as the orig-
inal cylinder which allowed the circumferential fibers to

remain intact across the gage section of the specimen.

Axial strain was measured by two independent systems.

Clip-ons and surface strain gages were mounted on both

edges of the specimens (see Figure 6). Each set of gages
was wired in series and the signals from each were

monitored on individual x-y recorders. This provided an
immediate indication of the relative accuracy of the two

strain measuring techniques.
SoRI Circumferential Specimen Configuration

The SoRI circumferential specimen (Figure 7) was

designed to enable the determination of circumferential

T,
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compressive modulus and ultimate str. . gth,. ldeally, inside and
outside radii would have been carefully machined 1n order to pro-
vide a uniform distribution of circumferential fibers. However,
due to time constraints, the specimens were machined to accommodate
the 4.5 in. radius hardware developed for the CRS program. This

change from the optimal design allowed approximately one-half ply

to "run out" over the length of the gage.

The loading apparatus was the same as used in the axial
compressive test with the addition of a lateral support arm.
As compressive loads were applied to the grips, the gage section
of the specimen experienced both bending and axial compressive
loads. However, the support arm, which was inserted through a
cutout in the sleeve, was applied in a manner which negated the
bending effect. Clip-on gages on the inner and outer faces
continuously monitored the displacements there. By adjusting the
support arm both displacements were maintained equal and the
stress in the gage section was considered nominally uniform.
The modulus and ultimate strength were determined as though the

loading were simple uniaxial.

Again, both clip-ons and strain gages were mounted on the
edges of the specimen. Figure 8 shows a schematic view of the
overall instrumentation including a total of four clip-ons and

two surface strain gages per specimen.
Rectangular Axial Specimen Configuration

The rectangular axial compressive specimen is shown in
Figure 9. It was tested in the same apparatus as described
above with a similar arrangement of clip~ons and strain gages
as described previously. Except for a miniaturized set of
clip-on arms designed to fit the smaller specimen size, the
instrumentation (Figure 10) and recording procedures were iden-

tical to those used for the SoRI designed axial specimen.
Rectangular Circumferential Specimen Configuration

The rectangular designed circumferential specimen con-

sisted of two separate 1.00 in. x 0.300 in. x 0.150 in.

12




pieces cut from a circumferential chord of a cylinder.
They were mounted face to face in the inserts, with the
circumferential fibers from each "half-specimen" bowing
towards the center (see Figure 11). This eliminated most
bending moment as the two halves tended to apply lateral
support to one another during compression. This specimen

is often referred to as the "belly to belly" configuration.

The instrumentation was again similar to that de-
scribed before with a few minor changes. The clip-ons
were mounted on opposing sides of the specimen rather
than on the edges. Furthermore, a surface strain gage
was located on each edge of each "half-specimen" resulting
in a total of four gages per specimen (Figure 12). The
four gages were monitored two at a time until it was deter-
mined that negligible discrepancies occurred between the
signals. In subsequent testing all four gages were

wired together in series, producing one recorded signal.
NONDESTRUCTIVE CHARACTERIZATION OF 3DQP ARCS AND SPECIMENS

The twelve arcs received were examined using ultra-
sonic velocity, visuals and X-rays. The gravimetric
density of each arc was also determined. For the ultra-
sonic data three points were measured in both the axial
and circumferential directions at 0.25L, 0.5L and 0.75L
along the surface. In the radial direction five points
were measured, one at the center and one each at the
center of four quadrants. These data are shown in Table 2
which reports only the average of the velocity data for
each arc. Table 3 shows the density values for each of
the specimens from 4.1.18 and Table 4 shows the densities

of the six pre-machined specimens from 6.1.4. The average

S e ——— - T w wweTL . e > i S ——



data for the density of the arcs from 6.1.4 was 1.685 gm/cm’ and
for the specimens from 4.,1.18, 1.625 gm/cm’. The difference in
the densities between the cylinders probably was not as great as
this would indicate since the specimens from 4.1.18 came

from near the inside of the arc. Similar specimens taken
adjacent to the arcs in 6.1.4 had an average density of

1.662 gm/cm®., The average velocities of the 6.1.4 arcs were
0.1798, 0.1809, and 0.1937 in./psec in the axial, circum-

ferential and radial directions, respectively.

Prints of the X-rays of both the specimens and the
arcs are included as Figures 13 through 16, Notice the nature
of the circumferential yarns, especially towards the center
on the arcs from 6.1.4. This bending and waving of the
circumferential yarns was evident in the visual examina-
tions and is documented in a 20X photomicrograph in
Figure 17. The montage was taken through the center of
the arc viewing in the axial direction.

COMPRESSIVE TEST RESULTS

The results of the compressive tests are reported in
tabular form in terms of three parameters - tangent modu-
lus, ultimate stress, and ultimate strain. The modulus
for each specimen was determined by calculating the slope
of a tangent to the linear portion of the stress-strain
curve, In many cases a slight nonlinear portion of the
curve at low stress levels was ignored in the calculations.
Since two independent strain measuring systems were
utilized, moduli values as determined from both clip-ons
and surface strain gages are reported. The strain-to-
failure data are reported from clip-ons only, since strain
gages typically give ambiguous results near the end of the
run. The ultimate strain reported is the strain value

corresponding to the nultimate stress.

14
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The results of the six axial compressive tests using
the SoRI design are summarized in Table 5. The average
modulus was 2.06 x 10° psi (clip-ons) and 2.15 x 10° psi
(strain gages), the average strength 55,733 psi and the
average strain-to-failure 35 mils/in. The composite
stress~strain curves from these six runs are shown in
Figures 18 and 19 (clip-on and strain gage data, respec-
tively). Repeatability 1s demonstrated by the narrow
range within which all curves lie. Individual raw data

curves are provided in Appendix A.

The results from the rectangular design axial com-
pressive tests from cylinder 6.1.4 are shown in Table 6.
The average modulus for these eight runs was 2.17 x 10°
psi (both methods). The average strength was 52,338 psi
and the average ultimate strain 28 mils/in. These data
include results from two specimens which were machined at
SoRI from arcs 5 and 8. Only limited significance may be
attributed to the slightly higher values from these runs
due to the small sample size. The composite stress-strain
curves from these eight runs are shown in Figures 20 and
2X,

The results from the rectangular design axial
compressive tests on material from cylinder 4.1.18 are
shown in Table 7. The average moduli from these nine
tests was softer than that for the 6.1.4 material, 1.93
x 10° psi (clip-ons) and 1.86 x 10° psi (strain gages).
The average strength was less than that from 6.1.4, 43,656
psi and the ultimate strain was lower, 24.3 mils/in. The
composite plots for these runs are shown in Figures 22
and 23, Again, a very tight envelope may be constructed

around the stress-=strain curves.

The circumferential compressive test data using the




SoRI design specimen for material from cylinder 6.1.4

is given in Table 8. The average modulus, as calculated
from the clip-on data was 3.54 x 10° psi and 3.78 x 10°
psi per strain gages. The ultimate strength was 75,050
psi and ultimate strain 23.7 mils/in. The composite plot

of the stress-strain curves is shown in Figures 24 and 25.

The rectangular design circumferential data on
material from cylinder 6.1.4 is given in Table 9. These
were machined by SoRI from Arcs 1 and 3. One inner and
one outer specimen was obtained from each arc. The
average modulus using both inners and outers was 3.77 x
10° psi (clip-ons), average strength, 59,050 and average
ultimate strain 17.3 mils/in. In this case the clip-ons
were attached to the faces rather than the edges of the
specimens. The average strain gage modulus measured was
3.61 x 10° psi. The distinction between the inner and
outer specimens is evident, the inners being stronger
(average strength, 61,600 psi) than the outers (56,500
psi) and, perhaps, stiffer (per clip-ons). Notice that
the same trend exists for these data points as for the
SoRI design specimens, arc 1 was stronger but less stiff
than arc 3 (arc 3 was denser). These comparisons will be
discussed further later. The composite plot of the stress-

strain curves are shown in Figures 26 and 27.

The circumferential compressive data (rectangular
design specimen) from cylinder 4.1.18 are given in Table
10. The moduli data from the clip-on gages vary widely
due, apparently, to bending in some of the specimens.
Again, the clip-ons were mounted on the faces while the
strain gages were on the edges. The average modulus per
the clip-ons was 4.00 x 10° psi and per the strain gages
was 3.53 x 10° psi. The average strength was 63,420 psi
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and ultimate strain, 17.3 mils/in. The composite stress-
strain curves are shown in Figures 28 and 29. Evidence
of relatively severe bending is obvious at low stress
levels for specimen H32-CC-Rect. The apparent negative
strain was verified by visual observation of the specimen
during the test. As the load was initially applied,
slight gaps, which were observed visually, opened

between the two "half-specimens". This indicated that
they were actually bending away from each other instead
of applying mutual lateral support, as intended. The
modulus as calculated from the subsequent linear portion
of the curve (4.25 x 10° psi), still falls within the

range of values from the other specimens in this group.
Prior Data and Materials

A summary of some prior experience with this class of
materials is provided in Tables 11 (Axial) and 12 (Hoop).
As is evident, material differences make the comparison
difficult. A large segment of the prior data was conducted
on Process A materials. The best comparisons came from
the CRS program. This program was conducted on Process C
material (pineapple) on which optimal test techniques were
developed. Examples of the data generated are given in
Figures 30 (Axial) and 31 (Hoop). The 6.1.4 material is

less stiff but stronger than the CRS material.
Clip-on Gages versus Strain Gages

As was mentioned earlier, both clip-on gages and sur-
face mounted strain gages were used to monitor strain for
each run. 1In general, good agreement has been achieved
between the two techniques. This is shown graphically in
Figures 32 through 37 in which the moduli calculated from
both techniques are displayed for the various specimen types.
Excellent agreement can be seen for specimens from the
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axial direction (both designs) where, in many cases, data
points from the two methods fall directly on top of one
another (Figures 32 through 34). Slightly more variation
is evident in the data from the circumferential direction
specimens (Figures 35 through 37) with differences typically
ranging up to approximately 10 percent. The fact that
specimens H32 and H33 (Figure 37) vary by more than this
amount can be attributed to bending in the specimens.

Since the specimen halves tended to bow toward the clip-
ons, the apparent strain for a given stress level was less
than that recorded by surface strain gages mounted on
perpendicular sides. This produced an uncharacteristically

high modulus in these cases.

For composite materials of this type, clip-on data
is considered to be more representative of the true
material response than surface strain gages. This data
does have the question of effective gage length since
the clip-on flags span 0.1 inch of the gage section.
However, from previous experience with composite materials,
this difference has been found to be negligible. Clip-ons
enable local effects, if any, to be avoided by measuring
strain over a longer gage length than surface strain gages.
Nevertheless, strain gages do provide valid data for com-
parison purposes if the cell size is sufficiently small in
relation to the gage length. Proper application and
alignment promotes repeatability and a degree of confidence
in the data.

For specimens of both designs from the axial direction
either method is suitable as was demonstrated previously,
while the clip-on method is desired for the SoRI design
circumferential specimen. For the case of the rectangular

design circumferential specimen, the strain gage data are
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preferable since the clip-on data were more adversely

affected by bending in the specimen.
Inside versus Outside

The CRS program showed the distinction to be very
small between the material near the ID and material !
near the OD. It appears to be somewhat stronger in the
case of cylinder 6.1.4 but the data gathered are insuf-
ficient for a strong conclusion. A summary of pertinent
data are shown in Table 13. Further study would be

required to develop a correlation.
Effect of Specimen Design

The moduli of specimens from cylinder 6.1.4, as
calculated from both the clip-on gages and the strain
gages agree very well between the SoRI specimen design
and test technique and the rectangular specimen design
and test technique. A comparison is shown in Figures 38 {
(clip-on) and 39 (strain gage) and in Table 14. The
ultimate stresses and strains do not correlate well, the
SoRI technique showing the material to be stronger with

a higher strain ultimate. A comparison of this data is

shown in Figures 40 and 41.

Seven Inch (6.1.4) versus Fourteen Inch (4.1.18) Cylinder ;
Data v

The comparison between cylinders 6.1.4 and 4.1.18 can be
made using data generated on the rectangular design speci-
mens. These data are summarized in Table 15. The larger
cylinder appears to be slightly softer and weaker than the
7 inch cylinder. However, the circumferential strength of
the 4.1.18 cylinder is actually higher. This may not
actually be true based on the comparison of rectangular and

SORI test techniques. The difference in the ultimate

19
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strengths measured between the two techniques is less for
the axial specimens than for the circumferential specimens.
Taking this a step further, the fourteen inch cylinder
with less curvature may be showing less degradation of

its true strength vis a vis the 6.1.4 specimens. These

data are plotted by specimens ‘n Figures 42 through 46.
CONCLUSIONS

Several general conclusions may be drawn from the
test data which has been reported and analyzed in this
report. Material from cylinder 6.1.4 can be compared to
that from cylinder 4.1.18 by considering results from the
rectangular design specimens. Cylinder 6.1.4 is definitely
stiffer and stronger in the axial direction. 1In the
circumferential direction the moduli values are more
nearly equivalent while the ultimate strength of cylinder
4.1.18 1is slightly higher. Further testing of material
from cylinder 4.1.18 using the SoRI design specimen would
be necessary to validate the legitimacy of the circumferen-

tial strength.

The results from cylinder 6.1.4 may be compared with
previous SoRI data from the CRS program since identical
specimen configurations were used. The 6.1.4 material is
less stiff but stronger in both directions than the CRS
materials. Also the 6.1.4 material showed extreme
"waviness" of the circumferential yarns, especially near
the center of the original arcs. This is considered
atypical when compared to the CRS material. The proces-
sing differences between the materials obviously

contributed to the data variability.

Clip-on extensometers and surface mounted strain gages

are both viable methods of measuring deformation in the




type of materials considered here. Results from the two
techniques vary minimally except 1in the case of circum-
ferential specimens. These discrepancies were able to

be traced directly to specimen design. Except where other
factors are involved, the clip-on data are considered to

give slightly more representative results.

The SoRI and rectangular design specimens showed
similar moduli values in both directions, when measured
by either strain device. However, the ultimate strength
values from the SoRI specimen are much higher especially
in the circumferential direction, where the SoRI type
produced a maximum stress approximately 27 percent higher
than the rectangular specimen. Apparently, the utiliza-
tion of lateral support during the test enabled an
accurate assessment of the material's resistance to
uniaxial compressive loads without the introduction of
unknown bending stresses. The curved coupon and its
associated test technique must be considered more valid

than the smaller rectangular specimen test technique.
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Figure 5., SoRIl Design Axial Specimen
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0.600 x 0.500 x 0.800 Gage

Side Edge

:
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0.700
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2.000
=SSR
o 0.,950———n t O’SOOJ
Note:
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Figure 7. SoRI Design Circumferential (Hoop) Specimen
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All dimensions
} are 1in inches.
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bending strain

Top

— Monitor axial strain

Monitor bending

' Strain gage

Figure 8. SoRI Design Circumferential Specimen - Clip-On and
Strain Gage Configuration
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Side : Edge
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0.700 g.1.

s S
rm-——
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je— 0. 55 springs. 4 strain
gages on each clip-on
are wired together to
form a full bridge.

-0.200

Top

Note:

train gages . ] . .
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Clip-Ons

Figure 10. Rectangular Design Axial Specimen - Clip-On and
Strain Gage Configuration (1.000 x 0.550 x 0.200)
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Side Edge
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Figure 11. Rectangular Design Circumferential (Hoop)

Specimens (1.000 x 0.300 x 0.300)
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Rectangular Axial Specimens

Top View

A4-AC-Rect

Al 3-AC-Rect

Al9-AC-Rect

A30-AC-Rect

A39-AC-Rect

A4 3-AC-Rect

1181113

A46-AC-Rect 11
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Figure 15. X-ray Print of Axial Specimens from Cylinder 4.1.18
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Figure

Rectangular Circumferential Specimens
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Table 2

HUNDESTRUCTIVE CHARACTERIZATION RESULTS ON TWELVE ARCS

FROM CYLINDER 6.1.4

: Axial CrEe Radial
‘ Density Velocity Velocity Velocity
Arc ; Circs/in. gm/cm? in./usec in./usec in./usec
|
Cl 1 96 1.680 0.1807 0.1913
a2 | 86 1.688 0.1790
€3 96 L.687 0.1804 D181 7
A4 96 1+679 0.1797
A5 92 1.685 0.1803
(613 96 1.685 0.1821 @.1990
Cc7 g2 1.676 0.1798 0.1932
A8 100 1.695 0.1802
9 96 TG 0.1812 0.1918
Al0 96 1.685 0.1792
1L 96 1.689 0.1801 0. 1951
Al2 92 1.688 0.1801
Average L 685 0.1798 0.1809 B+ 19332
SD 0.005 0.0008 0.0012 0.0036
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Table 3

DENSITIES OF HOOP AND AXIAL SPECIMENS
FROM CYLINDER 4.1.18

Density

Specimen gm/cm’

H7~CC-Rect a 1.614

b L6l l

H16-CC-Rect a S leia el

b 1.634

} H24-CC-Rect a 1.633
| b 1.634
H32-CC-Rect a 1631

b 1.638

H33-CC-Rect a L6223

b 1.623

Average 1.626

Ad4-AC-Rect 1628

i Al3-AC-Rect 1.620
i Al9-AC-~Rect 1,623

{
{

: A30-AC~Rect 1.624
! A39-AC~Rect 1.626
‘ A43-AC~Rect 1.625
E Ad6-AC~Rect 1+.625
A48-AC~Rect 1l.623

A50-AC~Rect 1+621

Average 1.624
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Table 4

DENSITIES OF FIVE SPECIMENS MACHINED
FROM THE INSIDE SURFACE ADJACENT TO
RESPECTIVE ARCS IN CYLINDER 6.1.4

Density

Specimen gm/cm?
2-AC-Rect 1.660
4-AC-Rect 1.660
5-AC-Rect 1.665
8-AC-Rect 1.663
10-AC-Rect 1.661
12-AC~Rect 1.660
Average 1662
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70°F AXIAL

Table 11

COMPRESSIVE DATA COMPARISON

[ | |
I Program . AHP 1 CRS L 6.1.4 . 6.1.4
|
o J : —
| . | lt ‘ T
Material } | ;
‘ I
Process } A { c l & c
Ar/l\t l 0.48 ; 0.607 i 0.700 0.700
. S/P J P i P 1 s f s
T 1 T
Density i 1.67 | (1.64)* ! 1.685 1.685
— g T ‘i
{ Velocity ] f { ?
| | r } | !
1 Radial ; (0.197) | (0.173) | (0.194) | (0.194) 1
; Axial . 0.1732 {(0:171) 0.180 0.180
i (0.1840) |
| circ } 0.1894 | - (0.179) (0.179) |
| |
: t 1
: Type Test Coupon Coupon SoRI Design Rectangular 3
(Inners Design !
& Full) {
|
: 1
Specimen 4 cells/0.5/ (0.6 X 0.5 % (0.6 % 055 3 cells x |
Gage (in.) L 0.8) x 0.8) 0.2 1.8 |
' (0.6 x 0,2 x !
0.8)
]
No. of Tests 3 9 6 8 i
E in 10°® psi 2.23 2.60 2.06 2.17 |
Eu in 10° psi 322 45.0 855w 523
-— 2 = 3 b
€, in 10 e 28.0 21.0 35.0 28.0 |

*Data not from these particular specimens in parenthesis

e -
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Raw Data

83




Al

Axial Compressive Tests
SoRI Specimen Configuration

6.1.4

84




| G ¢ weumredy sy ewmnas e ¢ [ iy
| ' : . 4
EREE AT o s o

1

—d

FEREEE CEEES SGe

%
EE8s!

1
|

|
!
bo e b

a8 8L dandd Balllia iRy shaRa R Rz hunbi
e 5 «r...M,-.{wIM.Q.f-«PRW‘.rJir”...q-

8 BRRRAF-afi 1T o ITINARE TS Gt RITEHE
N _.—vx.wm..'.ﬁ,u‘,uw

I 0 0
Hr=7 RS Mg AN R 8
t t S w8 4 BE S EaEEES 1A E0SEEE 8!
§ f T sy sads:
1455 88 U i W G TS RS % EHBUS
HH i 1 T 8 BuRal
4 e | S AH 1 AM .V4. ., 3 S
M HH it i 1 S S
4 + +
5 28 it e 8 BaEE: $ HeH
! 3 3 { | ISREE 414
DEWAE 4 .‘,.‘ﬁlu SR EE Biuoausnuces sRASSI8dNe sonsscasad EaREEE
: 1 ! i R Mv, 1Ty I |
| | § ! ! | ] TR BUB
t . ] 1 T e o= =8 vEwD1
{ | i3 ] L ' Tt
I 1 R H B RN REE S i
! seaa: w [ FERE R T8N S0 ) EgRss
[ I ! ! B8 it
I I 1 e | 1 { B SR
! i Bfioas ! i H e
S 532 v A FLH 8 ! e
Rp==s Ta R g ek p2mE) ::ﬁfl. = 5 S nRE RO t
3 - S bt t

85




i

T

 bES qumnap
J
17
!

|

,=;
T

P o yeiet
z

) 5581
L.W\i

iss

i) ey
{
i LAY - uiay

AT

=

A

T

SRS
b

— -~

1
!

]
!
{
}
£
}
]

SENSE IHERA pEISY Bus

86

S d—

I —




— - —"

T
I
!

i

e

i RS ERRS Shg e eet e
RS SE R SEEY 2 A 12 R SRS BED

e HE R e e e e e e
L iyt i QIR iad m ITEE RS

87

.




| SGH eereds l.i.l‘-lr.l“ﬂs

1
{
4
3
H
{

MBISIIE (RISNESEN

¢

1

{

}

t

t

+
@ S E
|

{
4
b ot
SESE BiNE B
4
| N
4
{

o

¢ Ehns a3 aa

jSua

4
|

o
N

1
{
1
|

IS RESHE sueas

8t 25 2 VW‘-...prQOAToHP.‘

Frdt

!
.
e e ]
.

!
|
{
]

SERNNYT NRNE A AEE ST NS

p2ER.9

'
-

88 8unne pasRahasRs

2o u“g N m.&.‘e&u b
,.\Cja.. - .Lw L han B . ' L«J.Hﬂ
RS A~ GRECEELLL Ber g o ont 28 T 8
A R A3 i sasd on fag 7

: T e wa

=
}
t
}

1
\
t
4

i
!
i
!
i
{
!

O e SRS

CLU]
e

|

e
L
i

/
|
'
B

nasansssiauss el e naanaRgsaTRn
{
+H S Ranm e R Rmen
S
i
i
h”w._.,: SBEERENER A

“*L 1 it’f 2ctagat

Ll

-

{

f

|
HHH
sasas)

=t

1
i
30 sma!
H s
dssd nusbs sazatcanea sn:

L0 80 0 X Y 0 N

|
|
L
}
‘
r
&
4

D e S S

EaEEaaasd
n";,;.l,,é madase
,

iat ] Taas SIS SESES S Ba3s sauss saess sasws
| “ | Ham B
masdassshaubslssas i

RHE

Pttt

}

88




R

EEEmn

et

|

bl | +ive] : !
mos (5E o n g b s ; i
£
S R e e ga ENR RS
u.TYm.t.xw..,.»\-..p } .
T2
ot }

e .,_-'r,<“< s

oo

i
il
|

|
; [E7 A | TR e el T
B oA Lo L oy < pouss vaw: I H o :
T 1 T I T
1 ‘ + 1 ) + ‘
. A « | _ i
P - i b ——— - .-
1 1 3 BN §
| § | | {
} } t 4 -4
] t t +
| | ]
et e et e T T
i W 1 3
&5 N !
e B { I3 T
Aisasuea: :
1 1 + - .. ib s
i | 11y
+ +
i {
1 Y
1 H . .
anud8aus vanasseadi in un BoRSx Seans ARARS Hunas EERE i i
1 t . 13
, il , tH 1
| | { B8 . g
' 4 + ' ‘

-

89

e 8

LS.



f

W
(TS -SG5 WS S ey wevy i
| |

| |
ﬂ “

90

e —————




(TS g et ey ey ey * 7 (o008
} . .

B

e
i< odd

aa
\

)lwl"_an B33 ) (DR S (99 ‘lwii
w 1
{

————————

1
1
1
7 BEZ y EiRm) SO NNEER DN EE RN 48 0 0 H RO R ! ERES BURRE EaNEY e B8 Bl 9:
Nw\\L 1 0 0 108 080 000000 1 19 00 S HEEEEE BEEas GEENE PERNEFS G NSRRI
P10 B 2 B B B R W B G A W G G B R E G EEE BRESE RESTE 6 : T
| I i | | :
:

e Bgnay L owas e g FEEE Hi
! 1 1 . { { | \ -
T s i T a==vnpeuan : :
| t .m ../.af. | : :

1
Ly
1}

SIS W9t -t et

91

e o SwSSe bLOLd BUE

T
'
|
|

4
{
{
1
'
'

b e

|
|
1
1
i
1

S ]

L e e o e e

el el it s i Al € T 8 N LSS A 01 U W SRS AR B S §
i) Bista \ g8 Gehcn W E0 RN A 8 pi b haw, !
s \\ 390 0 50 (G ) 8B O O U 8 B B .
yalac el 4 HSEEAuECHsacenanaEna e !

ﬁ-;;riyfl.% SSRGS 181U GELBN SERANREDHS fi:.1:.4.::?.,.',1V,,. ....... b |
{ + S e S & e ¥ SRSSE SRS SRNEE! ISPEEERS - =2 SANNS YERNSNRUUE RENEEERDRG 3 20T pURE ! ]
! I T - 358553 sbasi M
: i s qidis m.

b EEE 1 et e H.rw :.T-p..x.whu |
{ 8 W ¢ Pt
i { i5ss M P




1'::::

-+

3 O e

tooe

I
1

BEEE B
Ty
{ .

A

pes————

92




|G- D DT S s Sy a7

= o . creme'3
T,-.ﬁ,.a*”r.t.

i

St e e

bve oo

et

-ttt

8 SBDED DES B

s

NSRS

SEBES BB ¥

1]

{

+
BEEBE
s 4-e i3

Hi

SEEEN 2SS SEE0

8 SENEE SNGGS SNNNS

95

AW



445

i _.:*.&2.

S5 b Lot

b Loy 53 |
] ]
| ey
| |
 Saos saews ey
. . + o
It
¢ +4
)
........ R 2R =
I
I
5] |
......... Erert
‘ H _
t 4 4 {
1 1 vt !
) 4 4 +44 K W]
“ { f H
4 + 4 ) -t
T&Q‘IIA .. -—— e R R O ...
4 1 } + }
R | | ! |
8 { { =
{ ! | |
1 ]
4 . i
e 2 BB ST B WSS S B 4 el 6 B2 8BRS
! | 3 1
| : 8 }
ﬁ | | | .
) } I3 1 &1
yud T 5 @
+ s 4 - . -
{ 4 3 } i 4 }
! T i I B I
................. - 4 e B e S O e S S SONDE SHDES SEme-
! 5| o BH LSRN ! }
) (o o _ll‘ I 1 R0 ne S i =2 |
X
i
N
# - S—p—




AD=AQ44 031 SOUTHERN RESEARCH INST BIRMINGHAM ALA F/6 11/9
EVALUATION OF THE COMPRESSIVE PROPERTIES OF A SPECIAL 3D@P.(U)
SEP 76 J R KOENIG» 6 F FORNARO DNAOO1=75=C=0037
UNCLASSIFIED SORI=T76=883=3406=9=]=F DNA=81T74F




ot

I= 1l

N
O

I

flie fue




ey

i

18 BEE B85 »
T ,\LT...._H 5 28N BRML. / S0r 78 § IR DENI H |
| LEp ST Dl W PR R ey (R TR IE N IS SEEEE SEENE NS
I T " g m it 1
. '
w.

¥ . REES S B
} B R O S Sy
£ B R

- vf - FRSES S

SeRE

N SENNS SSEwe

t

a3 34443 : i1 IRFET PR =S
A § e REHE | : i1 gERE BREES
 y + RS | . .. .t .-
! } R A | I35 B 8 ISES FUER ¢
i i i
3 i 3 | % | } e b disig IBPEE E U BT
8| 1 i SERE | ISEES ERNAE OB 888t BREHI
8 ISEE & SE8S DEERI 3 IS88s ERnaE
! ) 3 m w ISR SRSR1 IS SR BN SR EVS BE BB
+ i . . “ W [T e ‘ bodbsdoss i dios
SO . : +34 e ¥ ISRST EW1 ISEREEE S0UES SOBS!

e s o e, T e

an

95

et

Aper




5t { 1 T
: B B he BEGae SESREERE RS EERSs PRnct banne B b
ol
: : § i oA L ' i I I BRSNS EEBREBIRIE GREUE NGEE BEAES G|
s (6D 6 FEED B AR PN EEDEE S0 PO 006 06 1 0 IS SUEE IREREE 8 .- BB®.
11 e e e A o e T T L T
IEEENJNNEE FRANY FRRE SUNPE SREAS ANEES ¥) e T Ty HET )
; 10 0 BENS ARAENSPHRE FRTETNRENSE SNENEGAX R DUER AR SRS A EER] SRURE NAGNERNSNE BN S v
B e L L e T T e T ey a8 BASET SREE PRO N
e it } 1 IDANNARENR ARIA ENNRY AR BRSNS RAE SR EEENRON AR REE GBRE .« BREBESENEE BEEUNNE] 5
: L {m} T ey I R S e e e s s saaes soonssanns
3 ISR IRREN RO RN BSRE $3 ALY IENRE SENSERESRE RSO WEEES 331l
3 ! T T T L T 9 R IBURE EERGE BENRE AETBABERSR ERENE EREUE
! I IEEEE SEEDEENARE ERBDY EERELAESBY D0
681 1 1 ESEE SNUNESERTE SOUNTASESI EEERU HEBOY
3 DR 5 )OO0 0 00 00 G 00 2 I PEEANBRNSE NERE) CER0IEREES RRRNE RNUEE & ISES uESEE :
ISSERESRESSNE ERGET ADTEEERBR i 433 IS SSERE ERARSSERE BERRE BBRA J 4 . +
3 34+ $ NGeaananne; IS BESHE SSNOE SITHEE EEREE SESESSRNEE RARS SEEEL CERRE REDS! 4
o 1§ i e 1S GEEEEH BNGO0 RENH! IBREE KVNEE CEEEETTERG RUEEEEEEER AREESLEFRE CUNBERBBR] —
S
o : N SNAES AENNE W00 1
i » el i b IS L LEELL giiliil
| G : LECEY
IARSH HIURA AFUEBEEHE INTIRPRRBE BY W
EEHEY IS AN SRFSTSURST SN HEVRG B!
@D SH BURBEN SENEISERNE UDEVUSHRBE 6 W B!
1w NE R o) RO SRANE FEREEVNSND VEAEEDTNNE GRS
+ }0 S ST OSSEE SEESSSEEEE ST BERE SIFHEE S EE
ISERE AORAN FHANE FNNE IENAESESNE AENAERHANN SR W)
INNS ISR INEATENERN AND S T
. 4.. - - - . . - ... e ..
=




'
A2
Axial Compressive Tests
Rectangular Specimen Configuration
6.1.4
|
1
|
' 97
Res SRR SR b e e e S e —— - -




44ty

e
4
R
ey

e

LEAES

I ®:

PRI
it
caee
IR

4 44s

-t

e

4bn
{444
Lesd

PRI

444t
ched
1444
RS

e

‘b
44y
e

3444
.
PERER N
e
boss
e
:

R

T = e
|-« Fgei

RS SRR

gt
chae
+4-4-+4
DR
e
Ty

e

PRI
s
MNP

by
e
e

$eta

4
et

44

eeey
iSRS
e
44
e
e
‘e
4o
e
bty
)

boevs

et
s
e
b
4444
[RRSS Sast!
e
teae
144

o
eaw
g
ey

beas
e
e

‘e
ey
e

et pt et

e

R
PR
Bt

i
et

e
R
‘e

P

e

N

R
"

x.l«lwil....

[
b

e
+ e
e

98

e




= =

 a

177 T ——ts 8 My vy, <7 e

. & i} Pwnal dbans i
o b8! + @ HERES RGRRE BEE B
il : 4 i . IEBRE B 8BS
! suBa;
I 5 4 .<BE SEENE
18 B8 T
SHUEEFEOE EEEBE RRERS
- - . s .. ‘e .
.
L
1 : 1% GEEHE £H ;
N '
+ 4 . . .. . . ... . e e “ e . . .. . R - .. 2
2 o + + - i
! 4 . - . e - st 4 bt e ay .. .. . . e - c v .. i
{ S T IEORE SRRAS B O .o . B e B e s aees SSS8E DEEG
. . e .4 . e 4e e - - ..t .. e e e . ‘e e ... D e S .. i
AR R e A 8 m
I IS AR ] H S b IRNNESE ERGES URAEE CUNEL HUNEE ERRDE S B
IEREE 8 B EEREE CURNE RS HEANNCRERE RS 5 SSHGY EREGE BEBAT RUBRE BERGE ERERS FEE S
Sist IEERE SSNSARESES VRS IEEGs R IE NRNNL NEDR 151 IS EEFE0 HEEE EROSE CEURE PENRE FRENE PERSE
3 ] 1 IS8 RRSBEELREE RERAN LBANS B ESHAE N E! IS SEBFY CEEOE EREES BYBNE EBNE ERERI BEBES
- - . . ‘o ‘. v . g v eer .. . .. . . e s D T B S R
] 5§ et RS FRNTE ITPOE SHOTI GTERT SRATS
. . I B e - il .. s B . B e ‘
bl st s e ) 8 W SEEENIEANL NN
| { { ! : .
4 1 i : {
! | m | ! e
1 T ! ! I 1
e 181 = . -
- o Sl ! IR S e e SN
5 = 1 EE2S FIETE BEFEE SEEA
4| ! IROEC N RERT TEREE BEBE
5 BENN IERREa 8 L EEE s AR SR
t 5 IRs08 $85 88 BEBSE S8 T Bs

. - e
T e R O 0




-

SE=h il!’rﬁﬂVlﬂ-

i IRES SERSS SHSSS SENDE S6SSS SRESS MNSE] Senes Aunas
‘ 8 i . : s OSE SERES SEEEE REBSE v -
HSS SRSET O3
. f IERRE FBE ISR SRSes 51 foo e e
8 B X SNE SRS SRSRE SRARE SESRE ARREY 84 et
s+ ; 54 IPRESEGNE AREBH I8 aEE IaaE 8 DS B IOROS SSLDE FOOES SEEHS SRESE SESTE SRR
| } 3 REEE IR 1313 ase 0 IBEE 8¢ ISSES SHSEE RGNS SHSGE SESAE SREGE ARG
! e
PSS N (@ SHESH SSSSE SSRGS SEASS Bt iy ISORE SADSL FREEE s
- | . [ AR RS S B ISSaRes SREEES A . IBENE BESSE SRBEE SR
SHBRE | { i 4 ISSE SOBSFISREE SERES B IREEE 8 'S BEGGE G006 SSLGE ORRE S
| ' 4 R B e O e ISEEE SRESE FRERE SRNRS ARAN SRUEN RUNNY
! | IR G 5 SHREE 0 : $ IS SES RN PRANE URBE IBES SESES SETEE SSH0S SHGNE IRERE SEESE e saas s
' I8S GRBRSS GRARS HARBE SFEBE SRS IBRRE FRSRE RSERE LRNVS B i SHSHE SEHEE S S S o e
{ i ISBEEBRBSHE BWE B IS5 SHERS SEERE SHEEE SE B e S B & B & O S e s S s rae s
} I : : 8 GEEES SESEE SEOEE SEESE SERNE GOELT CRUNE CRANE CASES ARONE saSIL sR0 R FOSRS B
e DS
1 : i P 26 IEE P e S O D e
v . R s oo R T T T R B e e S e e e
¢ s it idid : IEVNE SERES SRR IBBEE S SN S S S OO B S S f s s e e
| INEE B . 54 SN BREE! ISSES SSS0E SOPHE SEOOE SOSRE SSGTE SVNAE SSSBE 88 SSS2E 881
+
- 1 -4 NS INENE EEENSERANE RTESR BRGNS FEEEN O S SRASS SSSSS SEOEE SSREE SEESES SSSLS SSSRE SEASE SARSS SSRLE SESSE SESRET 83 B
} 3 ' 62 ISESE SESSE SRS REANE SHENE SEFEN CEGEE IETAE SENEE VESEE SRS ARSLE SEEHE AEESE RS2 SARTE ASCE GRS SHDT O B s caaee
5 i g dsdddd s ISSSEARERE SRR ASEGE ARHEE FREEG FRREE Bt S SHSEE SSSRE SREEE SEEHE SERAE SES5E SRASE SOSHG SRS SFEESE SASTI SSSS 1 S0ST -
+ i “ea “bas . S R e e s o LRl ST O G B T B N B R Rt PEis S S S s
S RS
1 { $ ISERS FRHHES S IBERE Ut ISOEE SESSE SRTEE SSRAE SEARE SSASS B ISSSY SSES SRS FRRNE SERSE R BE
1 + 44 BEBS SRS RN B8 IBEES & RN TRENT AREE IRNNN BEEEH BRRER B ISSS S SS88S SRR L ERERE 8 -
48 t $ 3 IBANGGRaNs W INHBE B IR0 SRSSE PARRS SEEEL VRGNS 808G BY B O D e B e
4 1 i 106 SN IBEREASR EARESE N IS8 SEORE SORRE SODNE SORER DD RS B D B B S g oo .
3 } 343 ISEES PHVRN B IEIREERAESE 1.4 (0. @ WA INESE SESHE SSSSE BHSNE Bt e
1 4 IR IRSOR SEERE SRERE SEEEE B IBSTE SESEE SESRE SORLE SENAE B IS8
’e BN
R | ) S EESSEREEEN ISR CREEN SRS A NBE " $4.b B REE 4434 SRS CHERE ERARY SRBA IDBEE SEERE PeSS
- ‘e . - s S R R e . “en - R R B R s SR S s s S
T T
} | $ i IBBES EBES B . 3 + ' SRS SO08S S808s 088
{ L1 $ ] ¥ iy $ ‘e IERE PEESE TNSUE BPEN 2 B IS0 SN0 SE88E 200N
L RS Swi
: . R SRS RER IREE RN DS DRSS SRNNE SaSNs s I DRSS SS9 SIES IS SRDES SSAs saae!
3 + : IS SANSE BRNREE DY@ ISSE SEUNE PRS0 FOGES SASHE SBRTE OGS SEERS 8D S SHNNE SONET Teoa
: v 4.4 WS 0w 13 i14 [RASS SRS TS B8 IS GOGE0 SRERE SHSES SEERE SRARS SESTE SES 8 IE SO08S SHSES SSSST
3 {4 IS ESRUE R O R R e R e R RS SRS St
+ 3 IS SSue 14 +44 R RR R + $ow e R Rl R, o e e r P
ESEE Ehe S HEe: +4 IRENE NN 14 ‘e RN SORE NS N8 e s o 1 B4 ‘ees N T
s . B R e . efroan P ‘e PR IR RS R R IRREE ERE TS RRIEE e IR B3 reee PERER SR

100

§
|




] IUEE REREI RENOL 57 =
5 G ’ . |
NP EE BB 6!
IBBEE BEBEC REEHT FRO T B
ISEF BEBERERONE SRGRE BEES S
ISEEE FOUGK KBERE BEREE BN {
SBES GRDES REREE b BE
IESEE FENSE AINNEE PN R I =
23S SEes ST0s So2t 2o0a! o
T
B 14 V& Wi N -+ 3 ISERD P IBEES HBO8 UGS EHABERSREY SERNLE RRREE FRERS
3 “ Lo % .A%...'Jv.:“.\%..ll SRS SORSE SORES SRCRES00E 20003 RORSS 008! IBREE PO BRI
¥ 14 + + L @9 LILL 3 i ¥ 4 M ERTE GRS IRREL FTERTS SETTRICTST F VN A ...'ﬁvq»‘ By B
4 IR S Santhe - + . . 4+ 4 P R R S oo PR B e e S
[ e R SSEEEY SE208 SRRSS 0208 SAES! EEHE BHEDE CEBSO ERUET BB REE ESESS BENESEESRE AESIE IO
TErre i R A I B SREEARRN AN BN SETEBEITL CRUSH PEREY SRUAT ERSEL RESTE HEPRL EITHE BA B BT
+ . P v.j. . ‘ . . .. “ - . - P .. - R ... ... ...
Ehesiinaa e T 2388 P w 2 893 s 4us saanE BRNTS $588S SRTAL Lo T AnEPY ST
] 183521 8385042802 23222 2232 } 15 1 IEE ESENE PRUSS SR BN]
ERe 9w S SEEHESES IS IY EESRI ANREE EE PGPEY INBHT HEUEE ABANG SES RS SEREE EET S et
EPSSEnELHS Emaas V55
iR PSR W e REBRE P RSE NG : 1 I Litt S 9 1 IESUE ERBEE EEED
a9 0 ) BB SIS EEN IRTT RSN B S Ee EE (i EERG AL IRET 18 84 32 UL SEut BT uSe

e 5=t

SRR




1 I O I DS SPELT SFGEE EREES EEENEEBEAN EEEEE EEDAS EABD
. 4 P ‘ . s e . s e . + e DR i cee s ..o Pt i 1
{ : : { IBESNENE K s ¢ I SNBSS PERES ESREE SEOEE SEEBRBRRNE BRD DI
+ - —
‘. - N + .. . . . “rr et e . .y
T v
} 181 i } : IS e B I ISEEE AREAE PERES ARSEEEETNS sSSEE CORGI SuTRE SUTEN
4444 1 4 : R SRR AR A e snaRs RFCer oS =
1% RS0 B EBSBRABEN B 1 SR ES! IS8, JA8SE SEBES s SRR 08 ¢ pRa”
3 i BEEEERREEARIRE B WS EE 6 ISREE SRSt ARREEARERE id sBBEIVBE <
j ISESERIEND EHNEE AT SRARE B 4 ISSES SREEE AGERE s u Bt g W s Ses8E
: } HEUHE LA ot
H S SREEE SSGSs S . R O Pt B e
] ' IEERT EHBVLAETGE IRTAL SEERE SRERA BRBSE DR B K IBSEEBRBE +3 s
1 : I8 ISSTE RRODE RUHEY FB - IS RENEE sREE! SN AN BN +
# IS8 84 B & 80 6 981 8 5 18 B o BB S RNEE S ISSSs asssy
! IERER SRS RSER IDas seeEs 5 IaNE eseEs
}.3 DU A RBEE D BE! 3
A £ t SHen 8 $111 NGRS SE 881
 dh IRNRAN A ENGE SR AN ATEEE B 114l HPEHT {133 |
— e . |
) 5 0060 IS SRSESSAUEE SESREREEENE RURSE PEGOS SUBRAE RERET
| B8 o SENISERRGRY RONSEARS! SEEE SERESEEENE AREER NSNS REANE CAREE CUEGE GO TY
1 &1 CERGRE SSRGS ANABE FRRaY & R B B O e ISEEE SaE —— 1
1 i IENIEES RAENEweS: ! ISORE SESEE SHERE LANNA SRNEE ERARE RRESE 01 For -
\GQI.‘\Q 8 8t |SEUE SOESE SNESE SESEE SSESE INESS SADSE SESSS FREST P
i . UAES SELEE NG KERSR SRR DRAES FREDE FEEUE BN B
I B 9 e 8 ISEGE SRERESRAEE SESSE EROLE SEGEE RASEE SRt a8t
3 1 S 81 IREEE SERSEENASS FAGREAEERR AEARE DREANE RRBAN DAREE
b - ~t =
RO b b B¢ lgaue o8
i R S i IGRBE 81
I e H
i 3 81 S8a B8t
g SR 4 5 =R R GRee= ARREE ERSES SES! IE2LS FERES SACEARSENE EREEEBUERE N
 GBR 3 1B 5. 44 ISEEERSRENRRE ARNERIRE! S5 Aadss ao0ns R8s SEEEE0BES!
: SSiacss SHH R §48ssscatas sasst soeas sagen shacs b
4 5 LIS PR - B EES H ISEERERRRERRTR BRI s SRR RS SEREs SORE SRS SRS BE
I -~ + ‘ s +— + S B
S B EE B ISRESRRREE SRARE RGB! [ R R R Soees e e Sasas SRaRsnsss B
4 IS GESSRENANE ARG NRNGE EFTR! IS SSSSS SESEE SRSES DS 2R SRODESRENY 8¢
R EERE RS RS REna SRger S8 S SESSE SRS0E SOSEE SERRE SERSS BRERE 51
IBE 6 4 B8 Sl e P T T o~
I 59 1 O it ISRSE o -u SRESE EE S { HHHH R T o
(®) { i SRR AN o) s @M AR +}+ I BOOSS NSNS B
: SSa S8Eas sugE o- sun suaBs nnans s28: 8 Seendsesas saaetdasna sasassunsy s -
. 1" - o O Rl SRR TS SR A P R S e ;w IR R S )
O ) 3t IBEERARN AEEERDEBE -4 M IGESERNEEE ¥ ISNSE SSESSEAESS TRAMSENGRS SASES SBEGT ‘¢.‘IH‘»
a0, IR e R R s S ae aaass 8 ISSAE FRESEHSENE SRERESTNLE SHESA SEREE SEREE 885
B EEEE NSNNANERERENRERL BEBNE B ISERIENENE 8] HEHH
I s eneat R SRR St SR SEEns o n R b et SRR LSt DR SNt e e s e n a2 e 00
= B gREEY INERASE SERERENEEE ISR SROES IGRERARESE 0! ISHES SHENS 14+ WI#*I.: I
i IS B B8 EBNEEREEEERSNDRE UNNEISRNED RERBD A RAN B eSS Seuag ot HH 188 saans ﬁ'HH. SRS pEY
i i o e a . gSanaisagtoasas tanes ssnossanssanonnsansannest saRREN HHHHHR R
1 sens| IBBEL BEREEAGAEAREERE ERNGE RNV AERERBNENG 8] IR Seas o S S e S sonns aasut
BED B IPE SRS SRS EEERaIRN L) S 35 7.C BN ISEERABERE 00 IESRN ERERICRENE ERAREREEEE ERBRN N} ISSRSBE 8088
ERRE AR B B D B S O s L s B O SERES SOS S B S o 4443310 dr i rdeait
EESE BSBNE HAARE SENER N SNE SR EERESS HESERNNNNRESEREENRS GRENE CREEN NEE0EONENEAERER REESE REREK & } ..V.Hﬂi
& 33454 IS8 SRS SEEEE SEREREEABE S8 B e B R R A B L e e S SaaREacs e ea 81 sheiets + ..To‘.?»»
b kt —
G RBEAETRRE SOAEE TSR FRRE 1 8 IBSS SETSRERETT EOEREBBING B R R
+EH B B BN B HESENE URRREERINO RN AN ERBED O] ISRSS SEREL YOG EBAUEINRBE GRS
- S B SBay e
< RS RS0 B RGN 881 I b4 I GESSE NELELEESRE SEERISERNAERRISYULVE OINVEEERES NG RTA NS +
I 3 { 8§ IREERES IRBRERBER) SEESS BRSNS ERNITRUEEL ANESEEANTY SRRETEGRES +
IS ADBOE HRE AN BTEY { 4 : ISSE PEREE BERES CABEESREEE SERREENRES SRETL SEIVI HOOSIEGHIN RSAET ABE N1 +
it i 1t 19 SRSBE SR IS ANNRG SS9 S ISOSE SHBDS U ISSSS aRuNt 8 S8 8
PO ) (N 00 ) 181 13 IR SHEBEIRRAE B HOE L BB AERE S 881 + t
R ENE G 3 ! T 6 IRSEERENEREE ORGBEAERRREREnE ISBES CASEE B IBESE S8A I IS SBNEE BRI GRIBE BEEEY
1 Speias i 1 IS RNETN ASWAN GRS A0 IHE8E B IAREE SRS 1§ SRGHE GRPNE SRSTT S RNE
et I A SR EES 3
SR B! T RS NI EE 15 P EROE SFBTE PRI HO B
e ISSE REEE ! IBREEEN IRNNEGENEEENERAARERE SRANDEERES KBNS 0 ISR SNEN IR SESEE SEUSE SUERE B
FrrTe I B e ¥ Il SN ISNARSNENEAENET CUANEESANE ANREE U/ 3y THIET .vvfr,.vw
1 i INEd aneREEERA] = ! D EENUE ARG NG TR { AW ISE0E S8 Na R IR S as SR saa
3 { I FOPEE PRSRE IUILH FTSSE NENS! W WS N B BNRNS 8 NERA SESARE SREEE SRR Y RRSY 18 PBue 444 IV SRUBE EEEEE SREEE PO BBt
i ! A MBUER N SRR ADEE IS 88 S bt IS EGANE B¢ ISERIAERESTRNEE SHEEE F BB F 13T 33 I SRSSE PERES SRSEE 200U
Tt | IS PRUSH BNERE RRESN DR R0 8 BEE 1 H3 et ISSE SSR0E SasuE suS 8 IS SBE et IRen IS SROES SS0SE S8ESS S0
ST UNBEE RS 19 B ISERE EERNL BEBRE SEN B/ Sheit IEORENEG 81 |ENEE SEASERRENE UREBU AN B} H ‘EEET I} EGNEREBET FNENE B PR
isne I 1T
34 i SRRV EREED BA IS SEERTERESE ANGNN ANRAN FRNBE RPN IR SEBEE & ISSRE SEGEESRSE SSETESEURE FNRNE IBSAS SFSDEEESES CEERE VRRGR DRENENVIVE PRERE B BB
44 Y PRBBI BBAB BE ISS FREEEL SEREI ANANEARGSRERENE R L 1S SRERE 8 ISSNG SRR SENEE ARRNELAREE VUSEE FEERE CRIEE ERESE CRORLNRAGEERERE VATEI FRINT EAT
o R e R AREEE SRR SRS I aw. P IR IR EEE R et ..H. R R B R EE FREEE SEERE SRR ..Hﬂ. RS R
RS s S e + debygtiay sebpesrcdaiaidiidd PRI IREEE 8 + ISHOS SNEDS SHESE SEEBE 58 SS! rees 4444+ 444 44444 +4++ s




PEE: WS

S——

g

+

PERDE PRES

bday

[ R

fead

e

IBSRE B . b+ s e
144 - ———

4444 -4 e

s 444 + .t

e 1 443

e

e

+ v

103

e e ———




FTTGSY 5 et i sy s 77 ey
i 1 { ' { { 4 st { { { RS S5 . :
it MEARS BREHE EURE o | A S U sw » | | | IR BRERE ESRE
il N * ey L 28 Saangns L SRERERESS. S, +4 4 . - . e R . N
¢ } { - : ! 1 : 4 1 5 B R E R
{ : T T e el S o SR
¥ 303 T BReE! ¥ 1 0 ] : BEET EuRe RS
il {  pan 4 " + + BESE SRS
] il ] EHH , ! 28 ] , P25 Eame exes
- T 1 3 @ 55 aa H ) ! : 181
} ! 0 i = 3 14 ISBEE SOSS
bt - - X 8 M BB R L.yl-.
' + .. LR SR 4 . .. - . e ...
{ 1 1 EREEEER] . + IS SRTEE SRERE PHE
} 4 :
HF. w . 4 { dett ISR SECAE RS SRS CARSE EROS !
% 3 } : ¥ 3 IGSNEENESE INAANENESE PERNT FEE S
i R i HBRasa b a8 BESgE ERERE b AT uRBNE RERAL EBELL FRRES SR id
MR ES ) i BB 8¢ IS8 88! 5 HA+-H S
3 $eiies it} ISHRE 81 I8 B 1 ISEEE sQRSs SERNE SREEE SRANE SR
1
R - R} b e - ‘. e Pt R LR SRS IR R I ceger e
B EED S  SHE D) BESS BSEN: IERSESHREN 6 | IPE KRB NS EHEDY ONYKL GERTE NSNS RERBEESRST ERESEIRRD
i } +4 . . -
i IFSHTIRSAE ATREE S0, . IR SEERE ¢ NUSESOREE SEDES INSOE CUARRABINES B ISREE SRR EE §SAS!
: } i i : i 1 ISAEEEN &1 ISEAE ASERE SRALE IRENE AFORN 2FTB L B I00¢ 28888 SO0
il P i 3 e EImENE N RN PHORE RARSE BEREL ERANT SRNEE 6 ISS8E BASNE 888!
I | S B1 REEES SHnE SEBES bHRES B IRRAE 208N 144444 ISRSSSEANE EDREE SOOSS SSRGS 8 20N S Ral ——tt
{6 D) B Sl i bl 530 10 N SUEED & jEsEEA IBESNIRNNUN USSR FENRY BRURI PUNS (B P Er 8
| o W | H B IBNEN EEREESREEE 6 INESEEE SRDER NNNNL ST B RS, - . ISSSS SHSRE SES S
w RBE R HEERE 5 e PR IRRUE SULS: IS REREE URERENERELERRARE BB 0B + b 4+
TR s 8 & IEBER BUROS KRR 0 i B S8ue LB E B W ISHED ER RS 3 ! ISESE she8: 4+
e umEs| INRBE &8 s 13 Ha44 344 ! ! IREES SROES 5 _ = 81 -
3 1A AD ) 4 | SEOBE SRS 4= LRLL 181 : ISHENNESEs awe i e 1 INEE S IREEEERS S IR SSeST YRS SASHE FOOES SEEST GG SRSSS SOES, P
AN e : ! 18 IBREE BGalE S LEBEE SRERE SRRES B St Laan: IS SRS LRSS SORES SSSEE SRS SHESS SN0 s8884
et -
884 1 54 ISEREESNNEAERNGE BES IBSEH SRR SERGE ERERS PESST BRI TEDA ! IEEHSEE SSTRS SSTES SEEEE SOASS STEES sEEE
L SR o 0 Sy : ISERUUSEEE P <00 RSN INENSHRERRCUBAE SAGKE AR SNGEENAREESRESEERNDOR LREON ERER! 18 SSS8¢ S22 SX2SE SHGEE SEDDE SRE0E S28S i
SRR HERRERREGEANEEG EEHEE SERES EAGEI SNEREERUOT IRRED KR BE: IS SERRS PESHE 24825 SSVNI PEESS SRS BRES o
=3 ! R & @S B S G N S IRARNS ASEREERERE SEOCD SRR HENR ESR O SRS SEE Ot SRR tE SR CEREs SRR Soaas
+ t y t ™ B ey g
EERRD - SD@ = IRRBY BB ISRES ERENS ROSS1 R R ISSES SS80e sasSs |SSES SHESS SS888 S888s
52 RS @ A EDE RTCRR D B OAL SE B IHESE CERESNNNE! SIS EN G ESEEE RGBS CENSEUANNRRASASERREASUBE PUEDA B/ 71va1 THEST o
bbbt IRSE SRERE SERES B bbbt IBSSS 28888 SV S e S e N S st (RSG0 CEEEE SEESS SRS S8GEE 8 ﬁ.lq . -
’ R R B + S R R S St G NS SO SRS SOUSE SASSSSESTE SN TVSVE SESETIETES INIER 81 brrdpossedoitadesiod .
53 IEEE SERTY BB IRRY BEASE DA 3 SRS SN S SESLN SRELE AN B E DS ISEESEE ASNNE RTINS SRRELAGUSE PEIES A1 R ats S0 S000:
IS8 RREE! 34+ IBOEE EEUES SRRGE LHAVE TRE S IS SAEBRANEE ICBRALNABDES SARERARIS ISSESSEIBREE DEREE ENEE ANDEE ARAES 61 P S SRR 1114
. pels ISLRESES PRERENRLEU LRBEE VIRLA SESEE INRET VBERR AV LA | ISR SSSLASEERE STREE BREE IESESSE FENRE SHERE SRSRE SRR E PESSE B 45 20880 8¢
S SRS SOt SRR RR s 200 IS Bl ISENS ISNERREEE! GE RSN NERESE SRERE SRS IESRESERUDAE GRS VREBRGAGEESRENG NI EBSa a4 =+ -
i 1 ISREE PO : } +4 I IGH RS IR N iR W ND 3 i3 1S 2882255000 S0GN. SRAGE WREeE SRR
HRERSE IR w4 W : ISERNERRI PEW N RAT S 4 S HA 3 B8N B 2 RS2 SOR0S SHEES SESSS B -
3 ; 1 : . 3 } NS TR N 4] i 1 +4 IS B IREH0 GDEN IS SSSSS SERSE SERAE SARES s S
@i 3 it IS FUREE SESDY BUD IR0 SEE ISENE SPRIBANNNLPNENYERECD BP0 B 4 SEGEL0REGE SENEE FBEEE EREREREERS “
. . P .. “ar e ... .. - ‘e v . . e ‘e e vere e ‘. RS R e PR il =R B S T S S S L
PSSR GHaNE ISER FRANE 88 IBUPE PRERD BRSNS ISV INENESEESL VNG CDRNEERRRE SRRy iyl IESEE HEORE POASSE SHELE FSSNE GOSN SOEDNE SROAE SRS ERRTEFTREL
IPEST FEEED 108 . ‘4 S SNERESESNIARUDEGRANE BME B! ISRES B 443X LLELLL + 3444422323 IO SHEES SRESS SEEESE SS0EE se 88t
bl ISSEI ENEEL SRS RENA| : -t BN NGNS SEREE INEREBRRNE ANAN) IERES RSN EUNAE NERAVGRENE RABELARNES SEESUNEEE] +
T
B B MW . LE ISEEARSER URBBE B ISRESES EESE! IS SRSES 29522 NN 200EE SRTEE BEERE SRETE EEESE
+4 IFBEE R $-4-14 IREEEENREURENE NN NRUERENS B0 IS RESSS haae B SS0GS SOREE SRGRL SRERE S3ESE S0ERE RRERE BRERS
> -2l 14§ i34 444 IENENEESIRENE KNE) FLi31 iy IEBARes hane D% SRDES 5 B R R R e S e O o
. SRR ARDEE INE NS NW e + H AR S IS SSass baan IRE SHBE® B SR SEE TS SOBES B
L IenEs A -
IEESE SREAE SEEED SHERL CRRCE IS0 BRE N IS DEEBERESRE I 5 0 88 ane RS SRR EERHE AGSEE PEROS FEESE FVERE RER S
p 3 $ Ep el 3 4 IRSE IPERRCESET FREERETRET SECTFRESS ISS SSSEE 20520 ISS22 SRAGE PRSDS DRSNS SHRES SRSES
- . R R R .o . 4 IERE RS SRR R S E B} R RREE B R R B B B e SR S
24 3 IRESERT SDRLL AVEE: ISERBASHN CRBRU SRR IGERI TG BEISF SE R IS SE2E2 SREVE FOESS SEASE S6GE0 SB8SE sERES SERET
3 IES3 SBERE I8! B R B ISHSEBUN REEES SRERE RIRNA SESES EREN: IS S22 SHRGE SRA0E GHLEE SEESE 2RSS ERESE 2RESE
—d aet SS9
s ISERY BEORI EBS ISERE BNV 28 3 I8 SESS IDE BEBSH B S ISSES SSASE S2888 SDESE Bus
— 1280 SSSSE SERS crrttres s 3 IBSEE S8 SS! s dides I T O ISSSS SS88: cepreerdidiiitioes
34 INEES SRSSS SEN B! et INRSRASS S5 13 st d444 et +4+344433 ISS8S 88804 IS8 SS88S S2088 S80S
44 ISBE B - . BN BRAEE Q6! 44 344444444 e 4t 4de IS SORBE 881 4444 5444 44 ooéoHL,. -+ 4444




| it } '
} $ : P 4
{ { .
f\lw.v< —t bl St ISSERRSENE B
| IE +1-4+ s RS E .= 0Bwa
{ i A i - 4444 : 11 |S8S S806
' 4 i i 44
HESERREE FRESH @1 NS SARRE Puwt i EREAE SRESE FURAE S8 S
010 ) 0 0 H I ENESERESEE RUREE BRDY,
} i . ‘ : R E s LT sasas 80N
s 4 ’ . : 'S SHSSS S680E SESES RESEY
MRS BUREE R
! + 11 I IS SOEEE B IS SEERE AEEEE EERAE RSB E1 |
| " man m @ RS o I s ST 00E SRESSs SHSu
{ ! ISR B8 ++3+4+4H+ 2 s SRODE S
{ il + S UEE 8888 B IS SEREE RESSE EEEEE GURES
' R R R R R S e .. H
! ey +4+ . ot ISESIEEEEENERNE ERERE DO RS/ . ISEE i4 |
{ AL ! Ll 14 IRBE B LAt RIS borsdos IESES SESat 2RTTE SESSE AOSEE SEHNE SENE! |
e — INEeE EEEEn 8N +
] 1 $s4 + IBEROEE 861 IBERERSE® N IR REGRE FERRE © _-o8 EHRES CESSS SRS ESEEE SRS ISESS aae!
} 4 114 BN B8 i 1 SRR ERSEE @ ISRES SRS SRS ESEEE AGREESRERE CREOHE BB
{ B W + } I ! ISEBERT CAGEICRTNCCARSLESRVE CAROE BB EB!
} 3 : i 'B) ISR RERSE N IS8 REE 5 \ IEAINSNIEERT EGEEEREREAL LEERERESES SUREE REDS
it S R R Es ST R SOGas SRESS SROSE HESES S00AE Do
LR RRIRE IR ISR »m'. .mh» Rl R RSIRRE RIS -
s Sanss ERaas CASSS SECGE SRS SSRNE IEEEESARIE CHLAE SDER!
e SR s SO e T TEGE SOAES SESEE FOERE SREEE SNSRE SOUS
-t BB H 6 Wh & -+
IBBES SRS S I8 RN IREHRESE B & INESEFFRRY GG 1S SHSSS 86888 SHNDE SRS 1
IBESE aREa| IBEESGEGFun @6 0 i s+t B EESEE HuenE B i AENSE SESNEOEN 4
ISEES INIERERENE REASHAWNBI SHREE SE IERPRS SHIEE 05U BE BERES + .11...vv¢.vtiocfﬁt
IESER GERRNAN TR AGRUN FEBAD B W IRERE 6 ISENI GESANERE N R EE0s SE00S SE00S S000s s
BB HETHE BNV Sy ENRG IEEES IRENE FSENE SUEEE ERBEN FRANE SRGNE COENL SERES SAEEE AN BN D E] o
R aE R R i R S S R S S S T T B e S e ..
SRl SRR SRS ES SECSIROSES SRSSS SEISE SONRS SRSEE SSSRS SSSSE SSSLE SNESE S0SSE S860S S804 SESES -
s feers TORGE AGGES SHEEH SRS SSSGE SEESE SRR GRS ABAEE B8N RN s = oo - bt
S Ss e RS ORGEGNE SOGHE SHEEE SEAGEEESSE SRERE SRGNE AASEE ASRLE CSGNL CHGSE FUGEE RGBS EEERS RERRE
ISANS SR ENGOLAARESNERRY SECESFIRSAE EASSEERANE (HERE TAGES CRAUNENRSI COARL IGRAE AEERERRERE
I} ISE2S SRS02 2RSS SSSSE SRASE 22065 SRS 42 22200 2NN B 4+ +— {
! 1
L1 ISEGR COESEERETE CURNE NEEEE SRR NERNE EEREERSEER RERS 111 i
i EEEEHEERERRERL NADRE SRR .'w< 444444+ bttt et 4+
3 [S0S SEEEE SESEE SE0SE SR0oS S0 So0S SRS SRS tutn: o S880e
s « o4 . e 2 EEREE EEEEE IR I S o iR R IR PR - -
i | + i INUPRRRE $—4—ppdt 34t LR 434 1S BRSPS SEEs CEEES o EEs PEEEE RRREE Bt 4 +rtrd
+ - - R IR s PR R S R s SRR R B s BRI B Al SRS SRR DD S B 4 -
{ + 3 SN InIBE BE| 31344 18 SRB6 fal $ 11 ISSSSSCRSERSSC SSAES RAORE EHODE B 4 +
1
| 3 IBEDH @1 + i IREEEERRE BRA i + [ESSS ESSST
} i 4340 +4 - 2 i RS SSN + 3 seses satws
| SEDDRE S $-4-43 b B¢ o E 133 S SRS SRS 4 + saEss senes
{ R SRS CHDEE 388! + ' ISREE BEIEE NSRS IDSSSSVNE BE B +34 + SEEES eSS
Sasssssasa 3=
{ B m B BWEE b B s e ERESS Seewe
$+ Eht 4 e . 4 13 i IS8 suSu
{ s { 2 13 IBERE RN } e
4 il & 3 $ &) I | 4 NN AET RS S AT FAENS NSNS FUGEE 6N W -l
! ] i i3 e .LV ISA66 SESRE FEEEESEERE AGERE SR DR he
} { : 34 = I8 G B ISOE SOGGE SEIEE INEES KOESS S80S A8 s
e ho
- ~+
18 5 U0 ) 1 9 S ) DEBER 6 BB . |SEES SSSSE SASEE SAEGHE NAKES SRS SASSE SEESESESES CORAS ASRES SEREE FEESE SESES SASAE NSNS SRR G
8 1 1} ISSSE SESAE SRORE SESAE CHGEA SRSHE SRSEE SSEES SSHNE IRCEL CRELE SEEGE ST CRASEARDDE PR "
! ! 0 18 I HE R 4 nE NG ERD $31 112 IS8 0SS SSESE SOREE SEGHS SRS AESEE SESEE ROSEE S80S S80S
4 | foooe it 1 4 a4 : 18 SESGESESSS 26208 20H6E SHGHE SHSSE SOKE LESEL SRREE SSNNE S8 E FRGET
W W W BEBER EEE S ISP LENEERNANY BUEDS PE BN PEUEE SREYD EENE NENET ANEAC AEENE AN NG GNNE0 SARKE ASRNE NEBEE UEE! :
R . + - . D IR .. . R ] .-a c e R R I e e e tTherrdrresrsprrriFerrrprrrrtrrregrrt e
IS SE S Ll it IBSEE SREAE DOLEE SROGE INHNE SEDEE SEEES ESEESAEES PEENEPOPRE CRSNY IS FOSEE REARS PEEEE REES!
e $ IRREY TeENn 6 EEe! 3 ISDSS ITTRE SRS LHNEE ICTEE SHEHS RIS SRS SEESS CHIRE FEGHE SREUE FUVEE EGES RESSE SREEE SRR RS
T + YO0E Shess - ’ ————t—
| R R | 3 1 RS 1 ! ISa e INE SWE IEREE RRRAD ISR PONER EEERE RN RGN PEEEEARUER IR RN SRASERES PESNS ARES!
adis fadiidnd + v 3 See sei 4+ 4 + 44424 B I R R AR B R R B B B e B B S i et
IS SR88R = ..HA... . sdoadd IBE 8 IS SRE RS BN 4 44444443 ‘e d R R R R R EEE Y DR EEEES SR REE SEEEE CEOEE SRS SEEEs SReeE SEEEE SOBEE
| e SRansBee! + 1 i i s nEa +4-4-4-4-5 414 + B R R S TP SOES: ..‘»M ISE EBPEE FESRE COSEE SEEEE RSEDE EHEES DADSHS




"

-

AT IV !‘!l\.\;'ﬂ.@m\

e - e Ilin.‘.i:l,‘llq,. Ji <
T T T I I 7 ¢ DB 1 GG
+ H : t . ] ) \ \ ' . . s
w i { “ 4 ) { i ' - 3 {444
| | { 4 | | I S0 o ! i 1334
friH IAGE MASSE NSNS AGEEE ARNEE RESES GBS LHISLE IRSENARAS SRR PRt vaway suwe: EEREE NUBEN =
. I ¢ ‘ 1 1 f ' . . . S fuass teswt
. 4 | ! b | { I} 4 | ~ I e ot R B e 2
! ! } } | | -ﬁ { e { 1 34453305130 !
- ! 1L { } piiie { | i 3 { % EBEE EEE REBES
T3 TP ! ] I ) ) & 3 ) 2 FEBBE S <o .
L. ‘ { + Ry suEEaR 414 8 I8 BERS IRE BRRBE RREE
. 14 - ! ﬁ 4 N B st ‘ w M . L IS8 S EUE SN0 |
SERSAERAs. MAnESBES it INERN AEEEEESRE BREASRELSEACRNE RURE: SR WY (RSEREEIEE BEEE 4
| L 1 .4 r sfegy E.v-wm H I 91 3 3 B B ST ERAVE 6B S0 5
{8 4| i _ { ISREN B m R IPESENE CUANE RREBE
I | iR 10 0 ) ISEE BB [
T TTi ;i SR ) 1
(N 1 3 17 } IBEE FRARE ARED!
R ! 3 H | HH H IS 6 SR EE 80NE
X I S IEEUBSE CRUNE ABHYS
2SR CHALH L1 BRI NS RSN RRANE NN SUShE BB AW Ll i
I ! e g 18 BBBE 198 ! 1+ 11
{ 3 SivE i R Ay 8 s S M e
i 4 3 BEEE SG $ 4 . ++4+4+444 IS ae Hi
SUBREGEELS 0H B 8 I8 B
“ $dod 0 4 P SR SR 44N. FESSE SEBE FEEE R
¥ i R EE SRRt HEGRS IESRE SRS nESES P50 S as! POE B¢
08 i 1 et RS REBEE SEERE BRGES SSGBE Sesss s 8as: i W
SRR ERGNEREE SRR UERER RSN ANGET BRGBTIRBRI PEBB! IS 81
3 +4+4 IERBS EREESL B ISESE SHERE SRS REREE Rosas an et
13 NGRS EEGEE B ISSEEEEEEE CESESRRERE NRESEREERS
@& i 1 2 t
1 IERGS ERERY B BFEFERGEE SERNESNBEE RAWH ++
1 IRE0E PRGN 81 ISSRESUENE RERRE BQRS:
] 1 B 61 BEEEEERECERT ARSI CEREE B
. i $855855 Saaasusad tauns vab. - 0
i o
1 3 1131 IS BN IRTSE SRR B —
. > - e e e
I 4+
§ [ W 4
By e I aEN
' + 3 k
B 018 8 (510 + : W
3 44 IEIRNGRT REIRI EI ST I3 EEEEE CRESS RENEI REREERUBSS
: Hitsa SERY DSREVSRB R IESSEEE LEENENOBRE RSEEIDRDET
BBE 8 ISSEEANGREBRSRE EREET $ ISEGRRE ASVVELLOBL BEROL GRS !
SO REGREBESDS HR BB $ IEEEEDEENRSESRRNS Gass vase:
1 SIS EEEERARES RS PEBHT B RRR 33344 ISSSE BERESARIUE LEHSS DAY
] IEER UESE S BRES) RS R ENES DO/ 40 S5+ 1 ESSE ERETNI GRESE SN BSRET
1 ISR GEBE R S HNS! ISRRE 30 IRNESREOBS BRRS IBES1 Ha s
3 IS SREEE S IERSE S8 ISSREBESE visdesidbdiisd 443 rstdisiatrsrrdiidiidigosd
. IERES REERE BESSE ISHHEERBEEERESE BAL
IBE RSN BEDE HP R G T 3 IE3 ESEEE NPT RTSE CHEHE GOBTT
} IR GRasEBREN ISEGECERAEREOBFEEBRIE VIS I3 SEEEERERIN CRINE RLVEE UHBTL DI B RS
! BB 1 ISEEERERNEREUBI HADDE 2 DD : ISEESEEPENAR AESRS ERBEE UGBREFU IS
¥ I B 11 IBEEE 8! +113 S I SAEEEERETE SEREL SRR RRNIT ROID!
+
3 IBAN : 19 88 B IS SESSE SSSEE AGEES ARESE RUDET RSS!
¢ INAERNNE 78 B IS SN ENENE AUNPE GEREE UREE DD BT
§ IRORE DS B 41131 3 IEESUREENEHEAGSHE VRO RRBR]
! it 1 1 I a Il CEENESEENE ANAUE REOET AADER TN AN
T I D O IS SRESSEEEEE ARNEE VNS IRNUE ANON
) Sne N IS SRERE RASEE AEGRER BEOEE BEBNR DESTI
{ BB I IS SRNSEAESET ARNEG UUSEE AENDE DO OT
1 1 G S NEENONASI REREE RERNE DRNA 1
1l INE NREEE NS SR & RSEBEEREBRAGE EERUIESAN EESUEANNRE RENESENNAE RGANEOREOE
} IRERREESBUON! ISR RNENG NN AN BRACC SESST IEORE SRRPEEEDRENNERE NEURE BRNUEDEDD}
£ INEEEE R = I EEERFENERL IRUSE RESRL IRSFNSRINE FSERFPENNE IDSUSUNERV ERARRENORT
15 8 B 0B i3 cofeerifeea el it e e s e e
381 IS ENENELNAES ISESE BARNEBEERO DRGS +
HE R IEEEE FREEE ERORE RPALST FEGERENIES SSERA SRS AREN USNOE RuaIECRANE
ISEEEENG BHRE SRS NESEE FREGE HESDH SRES) SASRERERNE LRSS RORNL CEBEERRDSS
IBEEERNSOEBE IS BRESE GUGES CRESE CEASE FREOS SEGEE AEIRE LRSS BORRE RSN b




w1TTT TG Seeets o Sireay ey Y ey

¥ i 3 T T T g 1 T 117 11 8 8 I 3 W ES G
HHH i E HHH ? B8 sua8s fo88E SHEE soaws nages 3ot ban:
oSt Soa Rt Sadas st abMit Bhuea Rnons nanassanes HabauLsIns naand S : o
M P T HEHHT ees Sess
H { | , | 3 §525sase0as
v , . | : £ HoHH
H

4
{
e

| R

Frds

ISESS S0ase S8
s B SR
SO 8ess tases
s DRSS S e
NS S8 888 0G0
IS0 SNLS SRS

{ 3 ; ISSRENEENE NRENE KEGDE SEOSE HAESN SRS ¥R S
L | | ; IS UIREY FRNA 0 SHSE0 BSNSE SRR DI
{ BRIT SR NSNS SRNES bRsE: & BROEE BESSS FRsEN ESAE]
SSESE FEAE SENES SRR b
: WA T4 ISEEE EENEE PUSEE REUEE FSESE FESSS FREEE ERSSD
|  GOBE H IOBSE QURES ERSNECUREE R0 DEINE PRGN DGR ¢
) } { ISSEENSHUE RARES FREND BUREE EEDEE EOBEREEEE!
{ 8 i ISSEESUSNE BSOS PBAEE BROES FBNT GRUSS FRET
SENEE ]
! [ 2 B BRE 0T B
i i IESRE BESRS SSEET PRETE SRNVS DO NN
e e .. ... i =
e 8 0 33 IS CRBES 5 BESE BODDS B4
i B8 BB 4 IS 8s sases ¢ ISS8S S8898 o1




R

IR
4 44

Cede

e

ISREE BuSH

bbd
I

'
|
{

e
PR

480 824t Bt 2840 &

.
INEE1
gt

e
b

e
e
bt

e
4 44
e

b by

1

P
!
44

444t
e

e

e
b. by
e
ettt
b
bopig
4o

ettt
$ospes
Caene
gt
e

+

oy e
b
e
e
.y
P
ceae
e
!
4orb st

e -

e
oy
PSS!
IR
borby
vhay

..
.-

TR R

.e

4ets
R

L

caay
e
vees
ey

i

ARESEEEaYs

-

..

e

a1 5 8

P

PRI
res
P
e

+tbs
PRI
cede
.
e
PRI
B g
ey
ree

e

108




2R EE SERTE SABES PEEET SERES
$ i8S 52a ERES: }
. . B R s R L
8884 63800 SEaEE 12aE1 EEBE
T SEEYE BEEE EREEE
IS5 08 panen fan! o))
sziznai
o
$ 333 -
ISREE BASSE SRUNT REES F2BA

=

e S
'
L 3

i

: i i i
') 111 { : 3
: 1 S TR
) ~ B “m” H 1§ SROSE SBUVE PIVID SRSB4




fh

bt

TR

e
s
0]

B e §

SIpf

———— e

e

{
|

PSS S

\

|

T

-

¢
i

il

r—

.
t

PRI SN SEENE SR

-2 13EXY EIERY SERRITISLLCERCARNERT 22

|
{
55 % 7 1

b

N
borhs

e
e
Cave

R
b
R
Ceee
hes

-+

ce

Bt
$+t b
!
Ve
b4
IR

[

110

bea
‘opr s
$art
e
e
e

-~

‘e

eyt
e

d=t-4-+
4444

vyt

|

40

IR
e
e
gt

B

—os b




CuOl..‘!d“
l { . 1 3 : IS SEARS 12008 SRS0e saaat
INGRLESRSL SERS SRERS SRR
I i ‘4 IBREE ABERE EOERE aSRGE 4
! f. it | ﬁkt.w IROSH 8881 R ! et 16 BHE BERBE BRBE:
SREEN ERNSNE 8 (.. . _~T% SRS SN MASESANEY SRERS EDEEE ERARASE
! ¥ I PREAEZINN B K@ pil s | SRERE B 5 5 TH (ST EBEFE B EEE NEEHS
$ ) 1894 8 } ; ISEES NSNUE AINVL FEBLE VSREY
$t3is P & M
1 { ok 2 s 1 S FREVE EEBRS AROOE IR H:
B8 BEGAT BEE S8 | H R IBRRE GENSE SRESE GRRIR BREI
e EEASBEAE SESESRRERE SNENE AN RE
i.bl r“ rrppeers s dedd v .o . R EE RS = et . - 'S SESEE SRSS VDS Shaas aaes
4 te D + > Bl il - 444l } » IaE SRR NaNI -4 444 4 NS RTANES SANSTEE TR IDEREONENT ARUREEDE B
W 8 ) DS S0 B B 1 S RGP ANOE IEANSNE NENSE INENE CAREN SNRET RABS!
{ BRI i ERREN B0 6 S SNSEEEREET AINGE SEREL ATDEE 66 BB ¢
il 3 IB8E ¥ LTI it IS HSETE RENEE BRGNS REGER IORND PGB
— - -
‘e ‘e .. . e ce e - . L4 as R R B T S
IS a6 I I8 SRUNE FBEN I ...-TI:.-.. nuen
B8 B i IRREE SERE! i 3 NS BB IS SBRER SRNGN SEREE ABAN!
| SRRE SAREE it S SREEE PRNE, IS AUOSI REGEE SERRL AN BB
IRRSEE FRMES W IBREY B0 B i IS BEOEE SRRER ARERE GRRUL FENNS SRRDE EHRAE F ROV BE S0
: IBESS 48 BB 4 SSREISRENE IOREE SENEE LNSALENSOE VNEAE GREEE ANUES
4 IBERE BEB& ANEESEEFESE SaRRE SRES! INSE ROGGE SEDEE NS SRENE S0 BE
s .o t+4 i bieia B e B T S m?bo D R S O
I 1806y 't
-+ 4 4 1SS S IR 2000 0000 to0na naeee 1
IR G @B RS EERSERENLY BRERE SR RE! ISeEs aFIEE SESEE RGNS SRNER FRORE GERSE +
—_—
2 3 Hi+H ISSEE IEGSE SEIVE BRGAT EEEEL SRV A
$ % RS HAHH ISSES SHERE OSSE EOERE SREEE SEREE —
i+ ! i 10BGESDERE SuBES a8 snaws
4 T IOEET B +1+++ IS500 SHSEN SEEE SEESE SRS
BB ITESE INRSE SR88: IS ERERE SENSE PRUSY ERENT SEARY
-4 T B IEEHE S SOSDE SROSS SROSE SRS 251 444
4 IS B 1 $4+ . e B s s e O S e
Fiiisdised 1B EH B¢ 41 I e s o
++ B85 pEE =t
S SRURN CHND + 4+ L L?#o#f&ooitfvut
NS &1 : ot B R s o O s S
P - + b R R e E L
4 . I e + 4440l ‘-t b+ oo - w.
i FEERE SRARE FSTRN a1 S SaNt
Y 4 4 W 1 i eaas sante 55808 Seae
| RSN | 9 +44 + + + L4+ 44 s o Hf -
| BORNE RGNS 9 335 ! } { ISUSE SRNEE ARS8 <+ 1SS SR B8}
. . . ‘e . . - t.H R i st - B
+ ,‘ - 4. DR i D it S T R SRR
4 + B R o e O R SepeS B B - d
113 e o I IENEESENNSER EEEET DN BB $4o011vowlo??440 4=+
+ iR ¢ + D B e S 3 i
- $oe NS S ~ e
i } JSSES SSSSE SRSET AEANE SRADS SEENE SRS IREDE SIS
i 4 | & | D B e e e S s S e S
‘ ' + e B R e e e .co"Ivotyl
i } I8 SRe et ISUSE RRSEE NEANE AEEBN NENEL SRENL SRENA FNTEE BRIES
— T e it —
| ¥ 1 : ' + IR SNSSS ERSEE RESSE LESEE RERAE FCNNE FEEES IOGEL SASES ERAEE IR EE
| } | ; } ! IR EEEES S REERS A s DR aE s o) TOSRE S886S SSSSE
| ; { ! l ISEOESE SESRE SHENE GEG0ESERNE SSENE FNESE SOGES AESES SESES S SRS
} ISSSS SN0 SHEEE SESEE SEDNS ¢ e 11
} ' 3 l IS SEUEE JRRSE FURUE LENGE ERONE RIRNE NENUL ANENE AUSNE RRDNE
4 $ ! ISSSEEL SEERE SOANE SHSAE CRSNE SURDN ENNEL FRURGIREEE ERIREEREY
} { } } ' } IS ESSNE CEESEARENE VREEE NUOAR SRNNENGARE SONNEAOOST FANST S E N
| + { IS SRESIFENNE BASEE LRNES ORI GHEEESNNRE EROVI HDRED BE]
ERED BDOEE SES60 SHSS S SRA6S SESES INGRE S8 -~
- t 1 Hrid . : B Sseessenessmens boses eats sosasauats svaassasas menss snnus
i 3 { S SESEE EEERE SEREE NERSECEGHE SNARE DEGRE SRRGL FOGRE NSNS RO
; | + 4 EESE8S SESES 58888 SOSNE SERLE SRENT SRS NL EEGNE FRORE BENSE SREES
" + 4 3 I ERR: B R R S B T S Bt R B S
La -t ' POPPS SHUSEH SESEE SOBSE SRS B - -
{ } ; i } ISSSS SESRE SREES SHORE ERASE SEERE FRANE SERAE ESNAE SRS DA
i 1 : ) { + B Rl R R B e e e B e B S
¢ } ) 4 { I R CR R REREE RECEE CorrS CERES SRREs SRae: R e
4 4 4 ' + P S SRR RREES SRR P eD s et R R SR -
223212 R 88888 & 1 355 e ns ot
+
.
— e —— e 5. —— ¥ B ——— -~ —— -




+ 77 - O | Sy wunaay bny, T [ ey

A._,.,,M ,.M.m.._p

BEE BERES 8

HH
.;,-;;f_'.‘.g
HiE

=

f

+
B o

SR
e

1
{ il

} ISHBE BEE R

: + R i

= 8 BEEEE ERTEY

! S

{ S BESSE BEEH

+ N .

i
|
|
|
1
i

-
B e
R

! ! NS E5 U85 YH
1
{ i R ! ; B 8 1
i S RS | $4at e 88t i +
i ! ! eEEg IESEE NS
s s Y et s sndel Bamms st pongunas el snEud Runog
i | RSB BEES % BY BFE FR DS
1 1 3 3 3 s # 5 EREE!
} 4 v + . ' - . R e 3t
! il ] o 8z 3 $ 1 1 I 188 BREBE FRSRS HRE0E EFON:
5 BACES) SRSE R EAR R WBEERS AT 6 SRS ASRSE BLE B MAs ) FNERd bR nEaRs SRRES 243 1 4 4
§ ” 1 i } T 3 3 " ISSSE TEIRY BRSO
! ! } i1 13 : rBEs SEBEE REBA
+ m i oo 23 + st R s

Ll




T 1 +
4 : ‘
! Lol I { t
e S BESR: (3ss) 15430 c3Es TR cd BEERH I aet s o
| H it
| i s e ;
EREE 28T SeRat s
ais : :
SPERSIND SEENWN | IR S
. HE
lannsiedcannd Buns: 4 s
: ] S i : 3 b3y
sestraan FaRNE 5 3 sages ey paase

SR e T sts bt S0 cu s ey e

SRE G Wmas

B SINRTE 01 L6 + $ : 44
% 3 4 : IIROS B8 5D
. -3 - - -

- p——

gt

113

bree
PR

| o : fi
? + tes . :
A ‘ i G0 ARy AT B w
, ) ;
ﬁ | R B s
e R TRl St TR R AR SO MY NS g s FNENE IR Swn At
i { 1 550 REpED wuE

_ | { | ! i At e
m ” t Se. H LS
e e 2R A ¢ mind ket SauEd S nEn AU I A Z!T:iro..f-: Saay Sewe!
m a5 | i B e e S R e M p e e

N




A3

Axial Compressive Tests
Rectangular Specimen Configuration

4.1.18

114




e

o) Tnsey e

+ - —~
' } { IR
. I ! . 811 185
' i } 4 -4
' H ' . . .oy
——ye g - ——og e o T e s, D
} } i
{ } i 4 t
' ' } l} '
' N 1
1 i i ¢ ! H ISRRE EDW0 |
+ { | S $ . ‘ i 13
‘ | - R | ‘ : 4444 + 34431
R Ioias astch sadsanadss aet s B 1 iSRG G EEE R B 6
i + | I . +4 >4 i
| } L1 4 2 FAREE
1 } 34 ane a ! $+ 3+
i ! } + 3
t ) _ i € BEwE
cn.n.«.‘ 6 B R 9 8 e A d e o ,
+i} . . . . +4441
} { 3 .y BB B4
e B EEED + IS ESERE RES 8 SRR 8|
L1 {4 S s oo OsEEs SEROE ESERS PESEE SEDE,
+44 + ISSSS SSSSSESRSE ERERE DASEE FRESE FRo ¢
RS OREEE FRENS ENELE SEERE SHRHE FEERE DSBS
IS A e CTRES CORGE FEEGE TEEES SRS r
: ¥ 4+ INE ESEES SRERE SRESE CRORE SHANS CETTA SRED
. . e R R B O B s s r T TOOAS RaRee
3 + v 8 B S SEEES SEREE SRTES SOSSS SHERE SHSES PR
. 4 I R B e wn i
| DR ~ oo | + i ENEENE T RGREFEW] 1311 ISSE FREAS SRl -
I DRSNS BEBEY B - +ry ! + +H4 ISSRE AN L DRERN SGEN) SRS RES!
. t Y . . e R SRR I R e I 4
FRassammE Sewey nEen 1
4 . . . . .. .. H
{ 4 ! + ++ R {
!
$ i IS¢ + |SSE SSE0E SHSES SS202 SEESS SAAES SSESE SRS SERGE
} { 444 1 e S s CE st IEEHE CABGE SRG0E ORESS SORSS
+ t T4 T .y iR ine Saandnah & BRI B e SRS S i S S S
i | +4 i IS ISEns 20008 SEOSE SORES SASSE SESRS SO
s P
i I B IS8 ICSES SERSE FEERS SSESE FEEET
} s I8 ‘s IS SEEBE SRSNS S SIS
4 . 44+ IBSE SVE SHRBE SRS 88864
. . . e SESSE INDDE S0 sEES
I A UGS Bad $ 413 IBHSE UPERSBEIWE SORTD ERSR
{ } : 84 IBEE ADERS SEARE SEARE SRS
b—t s T BRSNS
! __ s sevagadaor doas
i d—— S S faiie
I 3l 3 : 43
1 1 } i et :
i H 1SS 8! E8Y PR S
{ { : £ e
} } i +-4 1SS ROSSE SRESE S688S BSOS
b ‘ i SBESAEEE EOBEE ROASL 2GRS B0
EERaE | | S sesse
1 | $:3 i IS8 SEREE BNSR
H H } 4 8BS SGEBE VOB
o ‘ +4 + seoibiotbi e o
' 4 i b IS LT Rs SEae

i A A ST n o e



ueundeds o) YTy yeey

+2TY - by

Besas saeve

R

JBNES ShE8s 2EES
i4ad il
' I +
B B
3 +

HiH

poed

SS 58088 SESEE BEBG

ISS8E s 88
SRESsRsRss
ISSSS Seaes
ERESE 8BS )

+ s L oaas
+ e SS8:

- ..
888
e S
R cese
‘ e
I IS8
<t .es

S —

116

———




¢3§d¢ilil¢%

T T a1 T g t M T T 7 T = T 4
S e 1501 SLRL R (atd A et it IR T
$88%: Bg3R: 13553 SEEE: 1358353551 SR SNN AL, xﬂluxﬁﬁ T :.._q.:-ﬁ.I.MAiTIlT-: G SL3R: Sxaniioos
! ! ! i ! ! | J 1 s pa sy
! { { f ! “ | I witd B3
4 ! { ! ) ! i FErnd ] \L\\\
! R SRRl R sewas seuns sosws a1 Bus BESESEEEER EsEE NS : —HrH
f | 8 m ! GESASE buulll puaah huuss puwms
. " HiH M Ba: sxuss HEwEs puans pans
it IIAT.-LI.!..,-LI 5
H HH i e
ﬂ\ + . 4 - PO,
:“w: HHHH b
FH E5s sRaRE BasRs u s
Sas ar,

LA
8 e % P an:
2388 1 assscers i35 t B
<w,. e B 3 S 1 1 ERET B e :
! Fadad f T
¢ | " SUmuRSEEREESRERIRTEREL s t : ;
{ ! i j SREE EBSEA BELED BERLE RGGEE FABGL NBEY
! B St ) 0 LB o 0 1) 0 600 0 AU e B 6 M B W W R R B : m8 8w
I - FHH HHHHH Bess souss causg pesnt soasssuse:
1 { e
I I S ped
{ 4 didd
e A RRaes (ony a am iy e 1
! s : t
nﬂ%‘ goiay :
! 85 Eskadue trities
: Te : :
) 8 68 4d B i $
i 35 i
1 o ; 51
! ] { T :
ipaat i a2 S 11 : ¢
w :.—Q.‘ roedy s §

117




FTY - T e o ey vy T

R s e e e e e R e e e i AT
| | | | e
= { x ) ' 1

‘
'
I}

R

] 4 '
} ' + ' 4
m. EEELEE T e Seas S A s ) ! !
Esana i i | ] | 4 vl o 8 0 0
D S S o + -
| { 1 { { 1 e
| 4\ i 4 | ‘ ’ +
1] 1 ‘ + ‘ + M .. .-
b = } S e ki IEE SESSE MEANS FRRRE HHSLI AREEE chRER RR e
] ) . ' 4 ] + \ ot b
. i ! ! ! ! ! i
| bt { 1 i i
I 1 T i 1 { § i =5
| | i i { i @
- 4 ] ‘ 4 .
* | S I 8 0 S ) B | I E
¢ } i IBRE
H . . . = o ts 4 . . $ bt
n H | o ¢ ’ ) .o
I ! { .
H I ! H .
8 Beto seais Sl uw nniNa sTuat sy ok FrH e T ;
| ! i et
Tii e
[t ” 1 T
s - HES SIS SIpcEms - 1 1 t $ -
. ) . - .. + - - - - ... v
{ i G EHAREuaa) SRuRE RESEE DRSS, | SRBE s RBSS ERREREAESE GRRAE BEEY!
| R B ] ¥ i % 3 3443 IEETE GITET BT
W 235 Rsalsnnailiaany: ihasneaass EeH b EEE% awous s s
HHH { o HHH =
ERe |
- o4 sk s 1 : 4 >3-4+
b e 3 Biesaiface alis: ey
| s S Capsgay | uEseasseiis
—_ . = 1
{ 4
i g

m.& . 1 '

L i Rie s ked ig ) T

[——————

" }
s fade gy et aade o dismanoeny Rterrs Pttt T ...*.1. Ty w.c66 ) ¥ t
i s 4 + | ‘ ‘ .
i | i } PO B IEEE
i PEBEN RS ! s :
| ! { { : : + 3
{ { + + . : i
+ ﬁ 4 + ‘ . . R B - . - - -
ISR ARNER DHADE RS G UYL BB 4 e NSNS SEBE
} 1 t i FERES FRE R
|
1

f..,.-...,.ﬁa..
Pl

118




.J...q}.gQ - | Sif 2098 Jo) sunsey ey ST My

| i Masie (el LA e I O ot g | 00 018 QR (PR ] FLRLEY 56 PO IR 1 6 O I I

! ! I i 1 | | ! i | 1 s ! _m

[ | ! |

Ll H Lol rm e ebud Sesas

| i B
i
+

119

« . | ] ” ‘ ‘
] i i ! | ! !
i 3 i 1 { } | -t
Epugs: 1 =g Tet 1 : E S PR 30 5 5 T R DR (TR A DR oionT 0 6 M T SR b e R !
} ) 4 + i
) | | 'S o
} ' i t 1
f I I ! ! 1
3 t t )
" | ] 2 RERE
| i A - P PR GSE | + el
b < | - eabt suawd
| ¥ } | 1 FEEE P
*. I b e U e $1
‘ - .. o -
tHipli | bRns duNEs 2R
| m 1 1 133 U B
] #84 ! R R B EHE 1SSREERBEE B 1t
3 2SI ESEE SSER0 AEIRERSER0
{ | { » I SBEE l 3 81 1 i1
| i {: B T
prib R e L s.;.-Lz?
| f _ % BEE HENDE ruins RRBE
i ! ! o B T B SR KRB0 6 B Y
} ® 1 LA ISPSFENESS ESUNE BESES PERER ISES
! ! i LrEiT ISEEHRERES FERER SREKT PRRIE RGBT
! ! “ 111 e 347
! ! H 111 S EEEEE BB 5 5
i freigeiiy 1 55 R 15
{ 1313 * i 1 G WA
P FREEE SEESE RESH ﬁ T B TR R S ! swEe
| ] ! i i 8 191
8 Sdihs baats s } Eseh : ‘
: { i 6 R O NSRS PREE
| | | $ vS I |
S EN0S Py BEa A B EIS o
] | ! H =
1 { ’ 1 ; 8
pires (hn LR 8 s R S el zaled sknss
i : ! ! | ! 8FY SR 1
50 o -Li:r:,...i,L.?L!,Lri ! ) SERE 1 :




PTG - LTSy wnaets s wunsen was STy Ay
T & T ¢ B B

ae L R
1 | A ! H { M IRpe ! Efags gad 3
} 4 { 4 { { | ! 37 : } 33 1333 & 3 &
T W ST AR SISELEANET (RARRRDANL 1U0- 0 RRNR BARRNGTE JiaansEA2N: CEERIASRE) RESRRRREC Sadh, SAS2 SUhy e E2n RERSSAERER Sacas i
} ! ! ! ] ERmssusned ﬂ ! i & EREN EBEE:
| { ! i e s | | | i EET
' R — - - ——— -
. . ! } | i3 | ! i i
1 | 4 % ¢ ] +
ALl Sl y ek o S e bl b M R e o B ) 5 8 s Gt b i
) a '
] + 1
HY f
T|WAQ.. -~ .W. -t
6 e 1

RETY Shees senen

......... SEatskessl

ot

boeeegeee

1

Aﬁ o .uﬂ..n .mgr htsid |

O SRR R e uiont MRS L4 dhen

S8 BAS D REAR Ui

TrTLf.!nTWRL —f o ord 9 pay et M

. !
| 19 e
Lidd o |

120




el TF

-+ Q-.m...dntili]—éj
M T IR AITEY T R T i et T Sy © { { 1 i + -
“ 4 | ' t + $ t +
H l { { ! | | t { i 4
+ | B a1 o e el i S 4 ESEE $I=SE PES =4 Fha bl
| i 1 ¥ i ! ! 1 | S W
1 i \ | !
| i ] | | | e Frct]
ek ——— ——— — -
u ) 1
- e S2d 1 4 :
! 1 ! iy . L § BEa 3 ’
I 3 P2 5 SEUR
i | 1T ¥ : : :
- TR : .
{ 1524 ISERE PR i
paedinssa: EREEEuEnus 3 i
N P 581 IBEP BT S
1 fo——t——ad__ ™I
ISR RRSSE BN
! 1 INEN RS RS NEESS
$ ISE EEENE SNNEE R FEN

ESEE B Ll
t IRSE ERNSTSEHSI IBRDS F TS
i o) I EESuE EEEEEEESE EEREEERE Rl
ok .v.v"v . D R . o rroedoessd
} 1888 13 SES RS B S8 ISR FE IR
| I REE S TREN SNBSS SENEY REET S NARYS
L |
14 - 'S BSOS
13 INSSE SRUTE FRRE
.o . s O= -

prore—
|

et

P — .-I
- !
R s

! I ¥ ' ] 1T
| : <
s Lﬂ l BeE ines)
ﬁ w: : :
| i 1 = 5 BB
75 o T aEEnaEsnun =80 8 :
ﬂ. t | M 4 $ + 34
~ 1 e 3 i S

121




p— B E s T T

SR T o vemosds ) raey el TS

} } \ | ! ! i 1 i -} i3
‘ ‘ v ] ] ] | ‘\ . - .
{ l | t { { i ? W 3 * o V8 HE B8 8T BB ARy
) 1 ! | i | | : 1 uh { $ B REWE HRBE SO HELBS pRBE
A it BRI S SR S DN mEadh B MO I B A R B R R SR REESE SNREN 55
1 1t { { ) I ] 2 : ISRk P S RDET BB w
| | | | | 3 8 i ) ERE BB P!
1 i | { ! : b REBES eRdes
l ! | 1 {+i: } ! ! $433 298 Sama:
i ¥ ! } i - W : v
] | | | { B PR
{ { i { { 't 16289 4 } 344
SRSHE LEEGH TEERE B 51 53 %a K@t ISa8l AEERE SRR R ESVAS I SIS B IGEES SHSTR ESERE FERLE SEERS SESNE HESSE VEREE SRES
! i | 4 { { . ¥
] i ! { | { RO N LR §
i | } ] } ] 1
] B
| I

} f 3 . P
¢ 114444 . 4
| £ i - 4
4 e .o 3
SREEE baREs W -
4 IS EEE& ISSE S ST
l s aee R +

e IUUBIUNS SISISeS SO
¢

H 151
}
| i § T SEEHE AERRE PE RO T §OWSi
i { i IE SREHE b IRUES TS
ahéws bebls t JBURE BRNYE YRNST EE TR Y HAEs
I m { | } ISEES PUANR HUDGL HRRSURRRE
' . 1 + .. D . - vesrhe e
| | RS T | 1 IBUE SUREY WBEEE BRUST
B st 123308292 25802281 82 1
! : { i e w
| H assi | {1 HH
i { i : 1137
A S W ! bl s m 88 S
{ i { B8
| ! { } { 534
i 1 | } | { { FB B
e e SO SIIY SRS SR SIS T ——
f i ; ! ! : ST
! ' | ¢ 3333
b + gttt 1
H ” ” tH Bt
, i1l { :
S 4 +  ERSES SRTSE SUASE SNt BRES
f 17 %= ; 3
| b R B | { m
( o L on® I §
- | } : dlill ri
{ 4 | 50
| ! | ¥ 133
i i { i
| S8 } + A SBEB beuh ¢ | bR o
h ! i uw
) PR T ' { | 3333
} PR EIEE $ } + 4 Ifspenna
! o ey § W ! : m -+
de o t {
A4 i oA RS

122




1IPYIVY LTy s - ey a7

ERET L SR R RS SRREY ST ERS LS IREEY ERVRY SO T PRRTA RS E TR
] 1 ' ¥ | H ' v 4 |
| } ] ! { i } ! } ! ! } | M s | ERGE BB |
f _ q lEE | m Y .
=y | v Bt  Sea i 1 | e e A e b e LS )
! I | | | | | ! | ﬁ ! ! | ?
m ! ] ! | _ | | | ! ! _
i } } f } { | e A e Te s pro. ! !
m { i ~ w { t1
' ] i ‘ 1
| } 4 | M { i
! ” | | | _. %
w BRSNS | Sl Basasdd
I | 3
ESiiE “ ﬁ.
| ! 4 g E 0 1 !
y o 0
{ ” u 8
. . | !
] . ~ + s . + —
! ! _ ! { l m 3 RS
! ! ! ! 4 =1
{ } { | 8 5 SBREE SRERE o
M | I : s B e ~
05 RSN IEEET RN RSEY [ RS ERS e 23 3
1 t | 1 w i
W : | { reakifEiadant tes: i: o =
{ | | 8 "
| ' { '
4 w-- . . . : - |
,* t | i | : i A
' 1  — -t - ey
| | | | | i A
l - - - g e - | »
Ty seapeie: s e s ! . g sos __
| o | ki § B
' " S . s et - B e 1
{ _ ﬂ i ! “ ! R85 {
| ! | { bl 8 { FE a5 85
. ﬂ - ~va1,+.>‘.o — VT..'.‘.». HAIWI.Q!']IA.D! — t 55§ \
| ¢ ; } ! ! e
! m 85253 ptstiiinagi i i yrigebeciid ied
{ _ { | _ ! l
: e M : Saobe wLEAL EEE S 4,1 R
| _ | ! SEuES
e s | ! BRAAE Kanes A SkETHRENE smean
' ] ] ] ‘ ] ] ' -
| i} | { i i ' S
! ! [ | . H
Rl pir % 1 5t o s AR ARRSH i
e |
—— . B S - - - b‘ll“l “’"\




+Jd<l.d¢.,rﬂt woun>eds se) Tunsey ieay

r ~ R
I » e i REES , I H w _ I
i : | /i i A i | | { 1 i3 ssd
T e T S S S e R + g g : w ot H
I Lad I 3 3 i
i) i .“ m /9! W y IBE BN 44 08 T : i 3
STt IRRge 2Tet 18288 MRRas senat seasl saants. P Ijqwltr bt 1 :
! | ! NS NE Gn iR i w T EGEG 68T GO
3 “ W . H |5 o :
EEEs 8 e
- e S R e St B I W ceatt 4
M ”.H ! ; ! it BB
| R i i { %} 2253 pyas
! | EEE Rt E R B3 P ot ERH ! 3 A1 Faes saes
el IR T :t*it;f..‘a.*r-. , T+ o e et 8o und 13
” ﬁ:.;: S35g cuse \.\J ﬁ‘ v 41: e Sh Banns suans ARNET BBG
{ “ R 2 i § : IS I ¥ BN WS N ' INORY EREBE ARRES RRAE ) B
S Eies EESH REEHt FRPRE - i R S g : :
| | ! I ! ﬁ S
S T OBE BEEEE F AR KA EEAE R £ LJ-IA.#:- e t H
A i i
R Weras———. | ‘ - “ .- -
f 2 I we | P 4 seaz:
FeTd Lot (s MR AL 520 e L ;?&.tﬁl._‘-«
| | sesd bt i
e =esje 5 ek L el 0 £ oSt i e e o g LA R 2585 8 Sun o HE N h R
| ! | : T o
Lo | . i 1Y

S CHEES SHSEE SEEEN SHBEES RIFEIE SIS

fposiiaaes tpesa st J i : i
i ..|¢.i.”.04ra.uuu.m.o¢l\lﬂ.:ql<:-._.4u~... i ‘M. Y W] e | RSN E 1) v».!PIv.IIA
s | ” 8 | !
- D |
! AV 5 2 i { I3 !
o ~J & I : |
L AR TS E TR, e} l % o B .«..... 3 i1
i A b m i i ! ! ==
= W B 2 iana st 7 T o8 t
| - ¥ £i4 { } | {
. JERE (o ﬁ | ! | | | _
S7Zce iR s i1 1 = BB EE e o roEs 1 pe s E e
e ke 4 s s “ " M { | { W

R <SRRI o

e ——

124




T I 1 128! .
} { 6 $ ! H ‘
! { I i I
+ t ‘
+ S i kn = g o i
¥ B 1 1 : b + 3 IS SOBN } — DS Seaet [
4 4 { | S SRS >4 ISNE L IRSSE S USe
' . ' ‘ 4 . . . B ey
! | | i | } | ; i wns pERR
i } 8 i : sIEiri ] i BN
: { 3 ' { $ 4+ de+43 113 —HH il I8 GR6.
RARERRRGRY SR SO AR L8BR T s e s a5 6
1 t . t t : I8 BB
! et % | 3 I ¥ BB Im e
' ' 4 -4 $bb 4 4 % S8
' § } 1 S i .
4 | . . 1 . ”
| } 4 i { 3 3 i B
} { | { ! ] ] 1 3 3t
' . : 3 i IS SRRSE SDSP ISRG S SHEBE ES SR
NEEENE FRNEYBERRG REEEEESS > 1t EHESE FEBEE BREDE HEBTF BEBSH BT &
S + - b
! INEEE URNEL NSRS SRS 8 F GEEBESRRBE BEE R FOOHF SEBEE PuBw;
1 l\ e BB EEE RS SRR CEEEE FEEET aaoes SRDSE SRS SHEOE SHEN
i IBESNCREES RERNE 65 ISSES SUNEADRERE SOEUS AREIE FRERY ANDET
58 IS8 ESNEE AEEa IBEEA RS S IGROE EEBSE B Ty
ISESEESEASERERE FEBH1 ISSER RE R IORNE SORSE i ISEE SR8 FE8ST
iR E IEERSRE PELE KAWL IPESE BENEE SN Ty ISRIE REEDE SEBNI n f
I SBEY SRS SEBEE BEEES BE B ISRaGENSas N H ATy ISSUE sessE FREaE o \
. ISSIESESTE SRANE ERGNE RHURE ARREE HHLNE NEAIE ANSEE BEERE gl
INESBUE A% N HAHH HH4HHH IBUUE SRSSE SRanT
w441 443 IBNBE 88NN B IS BS80S SasE: SoBS! e O O O s
T IBRasS88NE Bt S RBENS GURBS HUE D B0 ERESR PRE 81
IBEFEER N®YE 3 RSN NNEEE B IS ARSES CRENE B0 EASNTS FERIE DEBEE FERAT
BRSNS BeBE: ) R ISEREES CENEL FEBRE BHOE BNINE IHNEE FEEES
. . e . - . b7, T
+ +1 L + b H344 I8 BESES S8 ST +4++++4
4 18 SSNS : ihaesasesan: IESORSS DS St 16 SBBS
4 IC BSOS FEREEEEFIR EFRE! IS SESSE SRS BESSE BESS!
IBRRG HBBEL BHBRG GHEE! ISEESEE CTDED HEREE BHED! !
ISERE SRS I8 SOSSE SERBE SSEE SRS 1S 2SS 2000E SEESS BNt
ISEDE GRS HBREN IFRRE FRVSIHEISN VSRR SETTESTIRE IO &S I BRRS o#
ISSEA SRS SERTA REVVDEBRL DG FEHSE SERER SRERE RO +44+44 .
ISEAs SEREE SR80 INENE BUSLE CRESE SR0S] 3
444330101 ISSES SESES ISSNE SRESE CREVE EBVVE FEEDE BESNS
= } i ISP82 FEIN0 ERESISAETE GTTEI ST L RBPS!
+4+44-1-4-+ ISEERESEERBEE B IEES0ISSIO COCRI SOREE SESRE BT RS BROO
n
- g i SIS D~ ¥ Ep—




| PHEES SEEST FETYE LN AT b BN R B i T _ I T
i 4 | | !
i | ! | ! piid | |
| } } | | i - 11 !
e aaSey RS IR ind e < { INEEE S BE: IS EBRAE SORNAEROEE PRNS N SREEE SREON RN
{ ! ! 1 i | g | |
| | | |
} } } { | ]
R | } 1 T~ 4 [ |
} | | | } | IEF BEE R
} ! Finks 130 | i RER ST
................. IREES B84 gefratind. S SRABE JERGE NEREN SERSY SSERS EDEDS BRSDE
I ! i f I+ | i I
} I ! } i { {
] | ; &1
| ! l 8
. - - - + +
| ] | | i I I
| ! ] | ! | i1 |
} } } } ! P |
+ i ¥ 31 A 44 sad + 08 SEE IESS RIS SEEEE ROEES NG
! { | | b _ il
i | | 51

el

‘
HH Ehd Fna
H
!
!

‘e
v

|
pe

————e

S W S

S

"

1

4

w

4

|
Y

{

|

T

YT okindg bheg i B I 2 .
-2 STT R SPRES. LTI PP B4 suannaamaneannas “ i 1t
\-"vll.wv). ;.-..f...\:..ﬁfi ........ 4.........L.A.wﬁ B EHBE BHBEY 1 8
e BEEmasazEn SEABER] L ! il W B 1
R i v ~ o) & ptiftr o { 1 St 4ttt
i ) WU 3 g +F } + ' i

_q fiiidd [T R M e U ! 94! ! 3 Bu w 388 SRes Saens easesas
: ! Fi e T P e s s PERRELEREOL RESESRRESE R ot
Y & Eawws swas sxwt reae sOBES STTRY dux 1y it pEEE EoaE: + w jsessssasgs suany '
bl o FPY RV St o bvers b “ H i . H 8 H
- e B e e : b . ! = :
_ i c % SITRTUR] e 1 i { i ! ! ! 5%
«, 24T wig ! I i {
,W.. . \m r&fh.u‘i .k'.vﬁf o 4.1.}..@,. e e SR ooy pamas R “.owmowq -
| ! i { ! ! | i { i { SN :
* ! 4 i | { { i | | & B ﬁ 133

126

—

-y

s,




——

473V - - Yy -l S s anion weL TL
ﬂ T o e T T T B " 5 ISV EPUR O WEm @ g
~ “ 1 Aﬂ | “ - . : i - -
szses: a
E
“ ! S
L ! —
'
Vet :
i HH T
i HHHHHHHH
,N\:.q..,! - INESE SR N6t - ISR EH SUESE EERET
Trees G8% E9BG8EEEEE ERNEs ARRAY SEREE BRRE:
BiSes pase w 1 K ENUUEBEST ASREE EEESII SEETE SuRA
=t & o 1T 8§ SESE] DEDE!
_ _ mlaf ] £ iRsiantas saasdansy 10iT
B i et Gk o  SEEAE Eanadi; { EEE0BASEE SEEE| SBES BEBN!
| B 7 e e | seeg mand | esadal : 3 USEEE HEEED EXSRE BEEE: PRRTE FRET:
i £eissismssiadnsiiiedfnaiinen
u{_.ufw ! o s s Seeee ey
st H i H S35 assnt saoussesat Lasusanes sanes oo,
.\ i § R DR ERuE T anames snaw: SS W FRERT B RS
whe 1 m HIH HEHHBHHHHHH

127




et

7295

I

$ 4

R s o I

{

.
+
|

e i -

e

e T SSUNER

SN
vy

e

PRI

I

gy

..

PR

R

S REes SERES SRS

o

B

boe

tl‘!!!%

b4t

A
ady

vty
e

IR

ey

e
PR
[
by

b
R
b

128

vy

R
teee
e
b
IR
IR
) 4

pen
PR
v
‘et
ey

e
PR
R

by
R

thve
Chee

e




1Y TTY - By - | vwpeny sy agreay wns,

i 4 ﬁ 3 ‘ ’ ‘ v . RS 2 s 44 +e ] Saes S8GSS
} i IERS 88 IS8S SEESE SRS ¥ ISSSE SSAS0 SEER1
SR ERTAARNE ARARE CRAAG AN 3
1 F4t 3 s 3 : 3 ISESESSSE SRENE SEERE FNGAE URSNL FEREY RO B4
} | 4 i ISE SRERE SRERE SEDRE GOEEL SRESY SR OV
‘ } { 4 b ‘ bt s Saen ISEE NNDOE GweD 4 Im
! i & (B i it s 4 ISSESRCERI SN HEERE LN GARIE BRBNE VNBEE BEWWE
1 a4 1 : 3 ! EE H IRBERCRBOE BF DB I SRR ENESC SANER AR SUNEE i SRS sent et T344++
+ { } i 4 AU NEGRR SSERERERSE SRHEE N ) =088 3800t
P bt i } 3 i ! + : { ERGRNABRERIPUNAENEESE BRNN 4 ¢ ABOEE BROHH
{ =7 8 ISERN IR CRELS G A I8 BRGHE HRUER HRRDG AR BU B BRE SERAn 61 ISeRE SRAa] IEBE ARRES BESR
SEENE DEnas pratrft — e !Ll'4A 11!1“»
1 ; 1 ® { : ! i1 3 I B ISASE SESEE SERNE SNARS SAREE SRENS B! 4RI BENSE INQAS EESRE
{ : { | & b 47 +4 } 8 IS $ il 5 ¢ ISSRE SRS SRS SRR ER DO e T T
+ . ' . { | 4 ! WEE RS B0 W0 13 |ESAL IRSGR VSRR IERRERESES N U @RS REUNE BRRE
3 ! f- { { } 11 L H ASGRRES AEUERE SRERE RRERE DA S
+
1 1§ 1 | )| ! 13y i ! ! 1 Il IBERE B S W ¢ FERBEEEERE RS BN ...&. B @1
{ b | 13 | 6 it $ REEHBRE BN i 14 144 ISEEE RERER SARDE REABE SOREE BERBE
i } } ﬁ ! SERSSS T08S: TRy 3 Iy 1 706 BEUEENEE FEREE PEROR CHNSN BRE0E BESRE ERERE
!IO{OT"Q Il#*n'c.v"‘d R S I s,
I 1 i ; ] I W o 13 IBESE EEEES ST R SNESE PEREE 2SS S
{ L LY +434 imn . } Lty +EEridd . IS B o 444+ S SEREY CEEDE ERBB
i RRES Y aeW SEEdRan SRE $ + IS g@N B! IBe aBEe! + ISHSS SSS2S SO8H b8 SHESE S8 Bt
IS0 BWEE IUBHN G0S8Y ANARE ABRES ARG SR AR BE 11444 il ! 10888 28888 S80S 1S SS08s sSS00 anast
IEEE 0 @1 IRERE B { + ISSER SSEEE SASEE SRARELASRE SEERE SLVRE PEEVE BRDES
it e e } 4 @& BB IS FENEE SPEAS AOGGECRSRE HRUTE CLNIE AHLEILLBIE BERSE SLDTS
141 : i 4 1 } ISESEERSNE RHAN IBEe 8 IRRES SORSF SSCFE EEEER AR ORI RRENE OREE PEAHT CADER BE RIS
IBE RS HBEREE ONEAERERNY SEESH ERERE B/ ISEES GERN I8 T oL FERSE 20RSC CEREE ERERESRERE IRRREERRES WPSRE HORET EDES PO BN
CERE BRBHE STV BE |SSSS 26252 55558 25808 SRE8S SS04S SSESS S IPRST SREna suas
IBSEE RERE GOBGE BE! ISSSE EREEY SSRRE EEESE REEEE SRERE SREES G9! ISSHE EREEE BERNE
168 8 8¢ ISSSS SEARE88S FESNE SES0E SERSE SEBEE B0 HHE
S B Rt S s SOSSE S0 SSSES AASEE SOESE 6! IN68S AEREE sORSs
-
: IS SESIERACIE SGSIE FRRST SEFTE AT ERETE EEUNE AETTT SHUDE CEENE B B0 4
e e s T2S0E SEENESORAE VNS SSEAE SERRSIREAE GRBNT SRR SERNT SRV
e S50 B8RS REREE SRR RERESEE BEREE REERE ARBEE SRS NEDEE CREE NS B B8ES:
R R [REE ERRE ot )8 GEESS CERES SO 8 OE BB Rt e —
188 081 e
! ] ISSRE SASGE ENASE REERE SEOET SEARE FEREE INANE FEDE JONAS 8008 Suass
inEw IREVESRERLARESD MENGEEEERL PNNES P RESI ENSNSUERES el
el IASES SREEE SAGSE 2RSS TTESE SOEEE SRUAE SORAE SR E 1Y IOBSE IS D0E RN
. RS 2200 0RE2E SORGE SRSEE 0GRS S0ERE SE0AS SRR ISD8 S8 00 sna e
L E @S NSRS ¥ IDARE SRESS Bt IS8 SESS B IBESS FEESE SR BN
: { BREE IBRRE BRESESEREN SR UES RESAY N1 ISESS SSREEFRBE
. }e IGSRE ARNHSORNE SRARE BRENS 81 ISOSE A086E BESS1
- -
% I . ISSSSSRGEE ISSUE IRIRE FRRRE ERASE CERAE EEEAE FRERS SEREE AEEEE EEBHE
{ Liii SHSE SAEBE 2GS0 SARAE RN ARRRTADREE ARERRREDEL ESREE DANEE ARREE BERES
} 4 } +4433 ISHHE 2S84 SEEEE 20450 EREEL FENEE SOERVEREREE EHENE SOEEE LV ROBH!
H % e Wik 1 RN 0ONa CEGRE SEENE BRERSERREC CREETRNNEE SRRAE RESEE ASREE BOSEE AEERE EERST
1B B¢
] /0 ERERE N T t 88 DANVENEENE FIARARNRER QAT SO IRt MISEGREANA BESEG SEAEF FERES PRGS: (ENSEESEST ENTEE GEESE SUERT BEEN
} A : H . 1 IRBRNEESUE SOESERRENS ERASR ARAN IRSGE GRROERERRE PEAE! 'S8 SSSEE SSENE 2205 SRERE CEREE SES0E SORSE SBTH!
i i 6 ¢ @ ISEESuE0 LT LI e i IOSRe SISt ESDOR A0GSE SAEEL SEERC SRERE CEREE SHEGE CHSEE HEEE FHENE BRGNS
! B B! o i3 IBRORENRL NGNS EENEREEE & +HL ISSEE SNSEE LGS SERHE ISREE SSESS SESE SRR EEREE SO GRERE BEREE SRRNE
T L Rmm e
! N E ) : ) NBE W 3 ! EE GERERGRESS ARE ! wN ISSRS SS SRS SSETT SNSTE ESTET UEVVI CHUVE SHETE CNV IS BEBE!
$ s34 IS un I e HY RS (880 98280 SASES SRR ASRES COSES IEEEE ESESE PEREE SRERE BSDHT
{ { IBESHN N0 WWNEEY) EOSNESSSN pEER H B S SRS 20CSE 02000 200 SRR 00ERERREE HESES SROGE SREEE DRGSR
! I8 BETNE B¢ BREDES EE ISESS RN CROUD RENET PEALS SRURE FATFTFEEIE SESNE LEENS ENFSAERESS GFUSS B
) + $ e e g £3 ISS BEREE FSLRE ERE0S CTERIARREN CHRRIBANVI CANEERAR ERFRI SRR ESEEI ITERI FULES B
. T = .. .. DRI IR UESE S SRR e ey vy. .. e e e e e DR S e B SRR .o R e .
{ IR IEEAREERIGEE CUUNEUEERERANAR R S A EA S 2L RS 2NEEE FEREE SLESE SRERS SRR RRBRRRONEE DREBE B
e ey
{ i v+ .t A SESTEINTO0INSEISEINE IRSEE FTOES GARER B
} M i R i i a0 0 an 3 1SS RSSES SORN
EESa 1
B | i ISNEE SSESY FRESE SSUSE VERE F441
i BEERUE 6 I SSEes eRED! s e seeet
3 INE AREE IR Bt IPURT BB ISBNTE FRVVT NSV PANAE DREVE PRI PUF DI
} L RO Bt BO0E FENRE BEBEN SAONE RENSE SRENI REERE SRENE CHANE LROE
SRS i LEE43d ISEHRESH SEEEE SAENE FE0RL RDEEE IRRAE ARDES SR0E BRGSE
SESER RSB o ISSSREES SANGE SANAE SOBS,
i 4. . : & ERRE I ORN : ISR OROEE FRESEH2EDRE SRSHE EEEES EIEVE BESES SEDRE EEVEE SREET BHHE!
1Ll PG B a SESIREErERSEE S EaN ISE BRSEE SDORE BEELE LENSH SERAL SGSEC BEBRE FESEE REESE FEPRERSEES DD BRSPS
-4 : 1333 LL 18 IESSSRESE CDRESSNEEI HESRAREBLE PEBEL SRERE RGGSI SRREY I8 SEEEe SEET SRR RS SHEEE SRt

129

ey e

E




CERRLIERYILES FErTEH T e i
I ! ! A i ! i1 447
. a u, | | |
“ Fgeugs passs sueay ra I et 2
' ' + B } )t !
2828 SoRys SN2t iaas R5ER 22200 225, S ad8ukns Aoush ananh Sanns nes 1
| . | 1 w rt | w
{ ! { H ! |
3 > 1 M BN & 1
o R | |
I 1 1§ % S S 33+ G F KA i
| | |
Ea:
T S 522 =EERE Tk
{ | -
it
,,«
48 d 0! i 50 BERSL RUREE PREE?
8 1) BB EBEI
R B IS GRG0 seeny
Tt i
_ (i HER
! ! et 134 3853 | IUBEE RERSE EREST EFTD:
i T Ht 33 !
e ot e EO o e R
I i i 1t 8 0 ! t 8 BUEaE RusEEoRESs
St B e tH 1 IFRs beRan mau % EOEuS NRLd 8 e
! 55 22588 ! gissinn HH R
57 83 BgBt Jat 2 A4 s P 5354 B! S8 $3522 22EST SxER! {1t uBaE BERE
i 7 st P04 ..ﬁ A4 tHH 5328 ! M HH I
o P pod T A ) ! STTTEIY T 1
}  EOE ar HEE TEF I S .e:wN } | { IBESE B
B paes Lot ! ! { ! i

- svpuysevsgusssazazEa o I.uw.z..qw Sessneossmes
A { { g FUL { |

{
}
4
|
1
3 SREEE SHBA) SRENE Sud et ettt
by + t I 1 :
+
|
4
1

MEELTTY e i ] ! . ] :
u,.< HAY PSS SRaRE ERERA STRC RACREMRRSN BRaBR ERERT ASEAI ERES! : ..”
MMMM-&J" SeiisEels : m HE
e R R 5i dhast dfestd

130




! { -4 T T
4

'

+7YY-08 - ii-"“%

et

!

1"-.-,.

1
i

A

131

| 13
: ERE GERE BERE 8 : 111
BB AELML HM Lo ) ) OREEE SEEES " T 3
i \qxon..:.?m A m {
B4 e b, i 5 {
AT RS X T T :
» yu«Lr.,.w._.f,P.wm , { : e
EESR Go0 8L LL 08 il seRnE SERSY pEnRe peRn ¢
| adopbang Shbks ] ! } “ |
EDE-) B! GELTREL Lite ) BUTEE SRR FEIEspREEs insuarumuy ! I :
Guudi-6ut JLBagsnsel SEERESREEE SEEES S Shgdune thnansamns sadna s Hi
O m e 4 74 1L 7§ IBuilt RESES SEESE Sonsts eRnEs sas ey sunss swnss easss soDLE Syeay senLe FELRS vew:
: 1 | } { s d i
&= M 1 5 uhy W3 } ! { |
£ D lon bhd v he s e H i . |




FPY TGOS - S e 5 S
} 111 .MH. T 1 S W i TS 5 IS ESBAL BERG I RETE FRERE O P B
{ : 1 3 i BSHE ERHRGVBASE ROSDL BARET RT AL FUASS SHOTE RN suEHTITEN
1
{ | WESE BN ¥ W 31 |
+ ‘ . . 44 i $rt4 bt 14 4y +44 1
. + . o - .. . —a-ae ... . “ e ... R S
. 4 S8SE SRuessnuse aouns ua EERass Bmans sanzs nane: |
. ' o449 N b P R R R R ST S otE aaas aeaes O 'S DS NE ‘..oﬁh»»L
: I J ISHE CHENY PEUE SuEEU ABEN PRENE FUEET EREEIEERRE REREE KSARE BEHET VRESS
sESEEIaaaE tavas Saul,
It ! R B s B R . c oo SORSE SESSE SSE0E SRS SOONE COTEE SRE S
4 SR | + + SOOE SOROH 8t e SRS S0 06 IBESE SESus cOt0s Shees
! InER ASREEEREn] ISUEG0EA0ENI FNNED SRS NEREE FEREE ENNNS FUSHS RGOS FUEBENRERE EERRE BRERS o~
. ‘e .. . . .. . .. . e e e .. - ... “r e R e “ R - . 3
¢ : SRS S . L L LR BSEHEENEEE ISR FEEN SESSEESESE SRBNE SREE! IE NERUE SENEE RN BT '
S 5 %
Faecaa :
1 ISRSE ARSEE AUSH USESTIENUE RINNEDRIRS UR0EARADEY BEDN? ISESSENE SuaSs ANEUS PEUDR AR DS
N | B R T Sl R IR RIS IR BRI SRR A Hbuw T N S e A e
A I R B R AR S SRR e SOSGS SESTs SESEE SSESE SEEE s CL oSS SOORE SORSS Saaes
oA EEEEAPESE NN RN ANEEE R INNUE 8 B W S SSe0s 35588 SEEE: £
1 : SRR INEEE GRS BNENDORBEY SRSRE ENRSE DEER PESROESRNL HES RS URRES ERBEUTRS A
IBIRUBN INARGREREE RN S S Roast 2RSS SRS SSARE AREES FOSOE SOR LS SRELE SEESS SRR SRERE
PR R
! : } I EEREN R AR ROERE FRER RN SRS 6 ISEES 85 ISTETERDBE RE BB
Bty IWaRRaes huns e nas
{ }. 1N Jiodd ® 24 B & 8 Ty G EE RERANENESE SANRISSUNFERESEERSRR ENFUN PERNS SRSRE SUPN




A4

Circumferential Compressive Tests
SoRI Specimen Configuratior

6.1.4

133




| CF T RN TR s e
| | _

PR AP PR FE O

TR B R

i

+4

NSEES Sme:

4
4
‘
1
{
.

———d———

Raes SResd
tgbog

4dpt

8
'

R

..

A
Vgl
R
bt

$ptp
]

chen
PR AR
$-4-44
B 6 S

ey

‘e
PSR
[t
e
f4v

cay

DN
PR
b
e
e
e

‘pbor

e
Lihe
e

e

e
PR
e

b

B
batt
e
vy
PR

44
e
s

e
44+

44+

e

e

e
cge
b
$44-4
ahe
caey
veas
e
I e
e

'

T s s S

b

St

v
I B RS
PP
vy
e
IR

4at
Ve
b

P e
bt
baas
e
e
b bt
S
baae
ra

ety
MR
FR I
$oo b
e
$ebe

134




A s e ll!!ﬁl‘{.’

e —

{

A I‘Mul o P 1 0 O 0 0 1 0 0 A 600 3 1 I ] [ I I
! i | { } } { | | { } { { !
! | ! , { ! | | ! et V=t § { 11 ! !
| OB VI 805 P O 000 30 00 00 U e 0 i R I 98¢ A ) BB YORDE SHepr s >
SRS SROTE ARRSS DENEE LRSS SUCSE SO { 33! | , | 1 o) :
=S ASAESRE suN e Rline ANEE= TR ST T AR I i i !
e S 3 * i { t } M
L s I ! 1 t 4 i it
acZone v AdvevBaSLlLailsiiLoll i ssussuans sesussines cenme peum o 3Eeussssayazse: Seszscsruszen:
EFEOOET s A g w4004 Al ! l ! ! 13
BE= & < eBER oM L 11«. 5 {RRES A S ENE S G EH e 11 i I F = ] T il
.T.A.\- &\TZH&E ﬂ,ﬂﬂsmm ! { { | ] FEES 6 8¢ e
Eoa ERER SRRl dalat aRa R a R 2RT R REdRARE AL bt P e e e e e T a5 B
! T ! vy T ] 1 { I g I3 S B
ESSE WJ(¢U : K.¢+#.‘w “...E.ﬁ?‘b Dt“nlcf.. m . H : m i :u‘.
[T T TN s SEsssapEscyyes EERE T o)
¥ ) i . . |
{ i \w.w«..h\.ﬁ»\ns smlan ;
g e G g AP i LShES SESRE Seuns Sus SEa
+ 4 4 13 + ‘
7 A e »\»l.-.a.-*im;o&, ..EAEEGHEJ } ¢
F=rt SuEmEavAna i 1 zamanEs :
ESERt Ebst b e I H { ;
i ! v i I ] I
| SRS SRS BFESE SR XN { EWURG S YR AT ST TG INEES REEAL
SR ) ! n ! sseEssEREy
! ! ! i ! I =4 EE
r]§00{fﬁ.w|.¢;o.%1-y»}r0.y||.v¢. } VA ) 3 —
FEEEEH i it | HHH
! | | } { SEEEE NN N R NN RN E N HRER AR IR ARG IS EEREAE SNEAE SRR R RN ERERY BENGSRNAT EEES! IEE N
EEER] FHHHS GO0 oS et teasdfashd st ot i
I ] | { I SR8
| :

ISRE FUEAE PR nan

B

'
) i Wi
+

= SSHEE SRS E SEENS Sh

vb\A.lolwloi" 16 -. o .M..'..i. —
| ;

{EEEE

|0 0 |
1 4 t {

Erdgirissssstessusnyetasnaees

'
ASSEassess

..... q .-. ..,
1 ! :
! ! I |
Wit EEEE ¥ v s I ; {
13 : t 4 t '
4 4 I 4
m i f £t H
} 2 PARSLSSSER AT ERNNF LR L RABRLS I BSEH i
! | | BEES) SART . SRSHAERER N EARE UENTSFRR S AU ETUNANE ROTES FEANE SRR NBANE FENES T g FEREE NTO0Y RERED R0 0
! ] ; ! P t S
EReaiasnas) =3 :
1 !
! i % B B
, o4 So0Te sosas Sousa & BENSuaRBRE
) et
+

Voo

sadvuseass

135




- T T
! } i o ERE @0
9 i EReR Gt {
{ SRR i ]
SRBEA LEWAL RRREU HRABL RRTEA 0 E SRS RSN 00401 0 52
. . + . ) “ I ‘. .
} 8 : { . B : 3
15 { IBEH & HAS LIy
4 4 : |SEERE & ' 1
{ B EE i3 ! :
{ 41 B 9 S 1 84 o
p B BEERE &SNS B ENNREE UED { i
IS SRS RBRES ettt
1 I S g R IDEES DS IR E B S
{ BRSPS b ! l
| 3
1 ) * Tt +
I:.wiu,ﬁq!i..fLTl. 8888 0
L] : i : S ESHS BE & ¥4 3 IREEE B R BB IS REBEE
1 #3103 s badidd 87 SSERRNE FRBER RENSE b 44
1 } 1 i G0 3 i BERESEEE HIUVE BHRER B, ERBE
1 { il GBS BEE 3 ISRV SENSE EERRT EFNAE BOARS i+
8 { : SR G iSRS GEEES 8 IESSS BESS1
- R ot : ‘ IREBE SEBB1 IEEST RIVES 0 I EFRE BB RS
I 1 15 5 4 4 $ ISESL PUSES 51 IEERE SEBS
ARBUS BERES RRES RN
Y ] 1S 4444 bt 2 oi SE R B BEEES - SBB ISEES BENEE RUSSCCERES CHSEE EEESS
1] 1 AEISEN BET 4 BE R BEw $ % REEENESEE GRENE IROEE HREBE ARRNS
L | USRI BHDUD HEANE VRN BE G A8 81 ISEEY SRE0E OES0E BENLE SHISE REER
'n 1 INNET GOBNE CERRY SUSES E S65 CESE! ISSEE SRR HRSSE BEL B oS B
B3 4+ .. . .. . .. o ... .. - R e e
h““.mﬂ e EAERE S AR 33 T T ety IESSSUENNA NOERE AEREN ROORE NRESE
FamEs B8N SHe: R {4 H S IPESS PISET EEARESUIRE CORNE FREDS
EEEL B NBEE) PrT B SRR Rt SRR R Rt SR ns Sants SRR Sans
P .w 31317 T B SURENASESE AFEINUSHEN AEDES NESNY ANSNT HREE)
. 1 - . . .. e gt .. P - .. R Y .. . R e .o “ren e e .. .. ey ..
2 M BEE ANEEENRENE SERNE SRENAN ENEREUSARE DNENRUNY | IBHANNSHNESRENN SRR INEEE FEPTRERERE NARN)
il IEAEE AURNRIERINERRENENENERIESLSHEEP DUOBY " 2D ISEE0 SNREN SRR SRNRESEERE DERSEABRES BNENT
IRSET BT DD IEYE GREFNEEREE EEERREES ! IS SHRSE SESEE FRSE SEREE ISSEE SUSLE SRERS RESAERERGE FEUEE BEETE EESSN SRV
IS BESRS 51 IBRE RPRENASSSD SOERAREBE 2 ERE6E 6080 A0E20 SSRGS SRERE ECEUESSRRE ERNNEGESALECREREDENS ORDNU BRRES
HH GRS NBSNNCEEEN AEEREEEEE! IS EROHS FEBEAVVEGS SFVEREEENEGECH SIS CHENAGHRRE ERGRA CSDTE GRVVT RITHS
EEEREE GERNE SORER BEAS! 1S EESES ERSSE FERIIREHNE REBRE DOBEE SONEE GHRAL
N BRSEO CABVS VIRV BEAS IC SRERE SEEEE CERRR AEHAT HEREE BS B SOS0E BESST
: 2 ERUREEEINN ABEE! IS SEESECSSRE SHSNE AERTE SHERE BEOES FEERE BEERE
) 18 BERBOY BABBE B I 1588 82898 EEEUEBEENE SEE02 GULE EAGSE FHOUT RESSE EEEST
. B R S s . . ‘. B T S S B S e o
{ IR PEEES SAENG 8 } IYSESSAFE 2GRS ERERE SHRREEESRE DREEE DAV AENNY SN AI
{ 0 11 B 8 3 : (EBA 1 ISESE AN S s
| i B0 8 { b i1 i IBEEE GRERE BhEH 8B 81
IHE S0 YA } EeEs s anE i 5 ) 113 IEERS HRERESEERG FRAET RG]
4 i ) : : IBEE EENEEAENES F NN IESRE GEREE SRENE PRBE
RBE { INBGY CRGEL EAREE RERB RERNL KPEN! INENE CEBRE PEBSD BEUT
4 . s 443 £33 ] NSy SNNEN NERET I INUES PRE N IS N BV
| &8 344 3 SRS SRNES NAAUE ZE7 iR /FREE URDAE KEND! IGREE BEREE BIPWS
WS aWE § { { & & PSS ISESESNERE BRE P! ISHEE DEBBL SRS DRB U/ 13y
O R T e IS8 S RESE ST B S = B B e LT DRSS SOOSE See et PSS!
- A.f. . ..-.m .o . ..»... + IR IR S iR ‘et .

136




e

ey

£

f
i

|

bepas
4

S

1

I}

‘

IS5 LBEBE o9 |

$4-4+
by

b

bse
e
PR

PSS
et
s

fert-4 .

et

———t
e
444+
ey
v
PN
vy
tees

DERE

IRESE B8N 8!

g
bt
ot
PR
s
ey
PR
PRI

SSese sSast
s .
boo e e

R

et
s
DI
vty
e
e
s
PRI

gt

yoeve
A
R
PR

BB
REBS!
IS8t
)OS
12
4444
RSN

+

et
boee e
.o

N
BB
++4t
380 B |
et
Yy
e
e
e
B
ceew
PR
e
P R
e
e
ey

e

++44
iy
PR
vy
b
v

e
PR

ko

s
e
s
-t
e
ey

SRR HESES

e
RS
$dpt
R
‘e
bree
PRI
e

beee
Sres
caees
e
veed
PR
R

i

e
teey
R
e
e
$+4-4
e
toee

H
HH
H
i
HH
HH
HH

i=zsansda:

Aaad
IR
rees
‘b
e
e
4eta
4444

-4
P

L -

137

R
b

444
IRRRE B

P

4 b




(B A e

ER— y
B e BN SR AR :-.w:t
! 113 iFSECEL AEEBEERERS B 13
. 4” W ‘e . ‘e S
{ 7084 : h : 4443 IEEREANERE ENESERRESI
B RS FOBOY B o 5 6 SR SR BEESS SENRE BUSS!
a2 SESE beaah sEdi BUnE
* * . ‘e 4 .. .
. o 2% & . 4 + . -
{ Y ..:x+s.~.r. 133 3 '
! i Xaas IES ) BERA MRS EERA SR EEESY A ERE; :
' 4 ; P R Ceade 3 $ e
i EEBTLRL | ﬂgﬁ £ g IBSHBVRER GORRE BE T 1
o e o - — o s e g R R R s wf‘bTv.o(J.. 4 ¢
1 : Pk & b hl‘vw..u*_\.. FESE SYREA REERY BN O 1
| §) b w2 2 piaa of e 8 HHHH R :
! | SR HTP SRuR - 14 FRENE FRERFREER! ¢
s i3 ! } R EBEEN NSRS IS i
I ANBEY nEE (S O 0 (S O 8 S S
mEER e Eaes R AR I I EEEESEEEEBEEAS NEAS]
MA IBEE DE ISETI SRS PSNEREFSNS EREUFEEUES ERESS BTSN
SRAR | SuSET SRERE NN AN | WEE 18 FEEEE SEEEE SEPYE SERET FERRR RESET
13 i pa! * 18 §GUSE SEETE CUSNT FEUEE CEERE DORES
Baags: ESY EESER SEENNSHESE N EE EEES EUSES ISUSE SIRUR FRFLE FESRE AOETS FTRLS
- i i & H | LR 0 I 1 L R R o S S +
; H } SRS 1 i § : IBRE 8 S8 SRR SE BESNE INEEE RSN EREEE BEWES BEOYE
: 3 + + 4 W m ot PR N O R O O R A e o
) j ¥ be $ ! i » E RESESBENES AEEEE RENDS SADEAURUDE OB BEN £ EE DS ™
{ 3 “ b 0 R0 : + . 1 8 IFNPBEENEREEEEDUE AORER URENE FUVIE RRGRRGRRWT -~
S ERE SEORE SR SRS ISSER ISELNOOREF ARGUY AEBEERGESE REN0 8N w2 $
H ot O | ¢ . JSSSSEEBEE SAORE ARES, IS SEOHE SaRes SRSNI
{ 4 4+ 4 ff=d-get. s diseeditiifiisotodid IDFERES NS SR
1 B ! M 18 8! 3 M IS REENE B EEECE SERES SEERe SEReS
- { 2558 b 88 sesnsasaagssaas aeaaa s HHHHH HH T
U BRSNS BSS AN RS SE G E Ve Eh N A eSS RN E AR DAKE R
] ! 1 199 ISREE ! . IRIT[SE S & IE SEOENESUEE DRAEE SSUNE USEUS FRDES REERY a0RE
+ 0 5% : shrfrevetdiniy s 4y 4. B N N B B e s
! ! e SR §BRBEHEEEREAEDEN ARG 8 $SEBE ETRE FEETE ESENE PETTE BRBES VUBTY DRBNT
! } e { 3 334 R IS RERBRE! ISSES SESSE SHNES NSNS SENSS SaSn:
| | | + IBREN! . . . IS B R S O N O S B e
¥ my il : 4 5 SPESEBEERS CRERS PUNSE SRR NGRS BENBI U TR RS
! I3 BEEEE RSN 1% HESES B E1 ISREE EREOE PN
1 | ¢ 3 : n i & GEOTE HEEOS EREIT REB R ISSRE ESERE PROGS
sERmIEEETE LU AT RNY SEER UM AW BN BENT VHEPE PEAST FEEES ESSIE SRS BRSNS UR TN :
Sa g gEREEanaLn 40 SEEEES BENE NIESERATE SRR UGS SEEBEEAEUS PRENA DTS
1 + . vy et . R B I e i ...
ti e i B SREEEBNEHE BERGEEEEIE UREE HDRS
PR | 4 . H . . - - e .. IS BSE EER0S PEDDE PEDSE
RN AT S0 8 SRS NDE NN 1B ARREE SUBET SERDIERNOE FEPLE B AW
) R ¥ . H IR R R e TR T

I

e




S ) G =t : bt . 0 REWEE S E®e . IHRE b . . " et .
i |
} I
H 4 N H
R &.A-l g
}
i1
} { IGS ARGen BEARE
+4 3 S Sbw it LB
L { } By BRERE USRI
PRRE SRR SRBHN &N W IR
} { i+
¢ =
i i —+
SEEE
: + i
- ! 4 e RSB BBRES
} § 1SS SRBGE 88T
| iui
MRS L SBSE BN ABE K ISSeh Seemn: IHEEDE SSe8
{ i ISE SRSBE
{ + . B e
PER SESES EReas SRES B
1 I 1 % BERESE B¢
4 } { 1 IS SS88T &t
{ 4 4 : IBE EHDOE $1
e NS AREDE AREVRACALABSALE RERM. LERESNEBBE
) IBREE B : DS DSBS SR
4 4 &S ERA0 :

139




B S el B
|

oo e .

OES e

|

+
s e

1

———e

IS Ewe i

iy |

¢
:..-‘»o... 55 IR EREaE NRRWE

EEASS EROEE S

B e S e

T
]
m
!
1
!

13 5!
BN DEn B
1
!

!
!
!
f

! }i + .
! ! 1 :
| < . .-
! { , i e as
EEESSadRs saRALENBEE CEnannRn N nL] eeuEREnngaud:
! I ! T
i3 | = i |
{ ! ! 28
! 1 | =
:
B : %3
o)
a e % 5| o
$ <
B8 348 IEESE FURSY BERSE HERNY DO BE! —
By nea: B DEEES FUENE BEREE 188 5!
{ ! T
HH ; 8 BEEES AEEE!
R ER: 18TSEEEEE IS STUETRT B2 T
4 aa e G BI% BGESERTSEESRIBD RS SE)
18 8 EEESEHEAL SRR EREES
& 8 I8ESSSBEIE EITEF SIS S AT DS
b e
5w { IEEEESE NRE S SERNE FESEE Fx s
5 2 : IESSESE SREBRBEEEE RSaEE URaRE
{ 3 IS REESS SEOSS SSNSE 2SS ssves
H I IgESgEsE sREEERaEse BEsET BRuss
I I Ee2s Seees Saees
* B T B e e e S
T S SR s Soass Sooes soss
t 8 EEEEE AEEES SEERE EFEIE B RS
£ H 3
3 51 SCBEBEE EEEEE SN ER)
18 82 ABETE bERSE BT RS
% 5/ 53 BRSRE bEDEE B u NS
S EENES SRTTS RESES ER T BN RS
15 BBEOT SEEUE RANTE SIITT LY DU
s .'v!ﬁ:coolot.
] IS SE0UE SRNTEAESES DEEUE BORES
¥ P R EEE EEREE SR .
nHR
i eueE TREEE BN RS
! aumaEs ISEEE RDEE VDS
! isnuug! HEEENH
i1 PS5 SREBE B HNE, Ieaas raui
' e IR S B PR e e
P i WGES SENES BUEES AOUEE FUS T AN BB
8P SNPBE URSEL SRSEE SEREE ERESE SN
288 16 5888 SUBNE SRESE SN SRTHE EERSI EAN !
i e B IESUNTE EFREE SRERS SRS EVTEE
. Y o RGBS SARSE RETSE SUREE B!
111 94 8 1 SOBUE PETES SN RE FREBE SN B
i L EE s 144+ sdresedisiidiididasiidiiin
t i




| Sy ﬁ ! ! ! i g -‘My?i.‘:\l.o-q_ll.:.ai.:” PSP EREEE RDARE RENDE RS PO )"
=FeR SPRER 3 { 1 1 + !
! 1 l
b . 17 a}gﬁl YT 1 Y 1 SRS SEEEE SR SR SRERE 2NN
..uﬁ._-. v..b&ﬁ.t «o.?v A, t |
! Tl t«lﬂ»ﬂll.!l, 4 ! !
o e e PR | |
e ! LS UESHEREDIRL S 4| FRBHE RSSO 5 t RSB R T EE E
o et~ ST S $iibson] ! i i
AT TP S T T ! B E W
i i i & i ! 1 !
! SRARS 379 Indbl fhukc IARY covs, HEESE! { {
R li!ﬁﬁ,ﬁqdﬂnfﬂiﬁqs:;.: wessEEaE senze SETat caunssus!
N.Lrt. toe) *rr..\mr?‘ SRPRR R ! i |
¥ ! T I 1 1 !
! ) ! %
) | | |
 BE TR BB D BEEEE W Seferpopuimpnfu 5 B B EE .44ﬁ; Pty + BB
I ! ! i : !
] i !
' + 3 ,.
. . 3 . RasEeuE faans. w
! i I ) B EEN e a8 sass! !
1 i i i i % 4 6 131 i { H
U ) O O A W W 0 T T .;.;.A..i.«.w‘!. NEENRENEE B AT
| . e H R e m
1 ] I S Y i 1B 5 1
} | 14 @
1 RN . i !
e BRSNS BN ] I 1 i |
i | i 1 1 1
: oot ] 1 : 8!
1 i ] H I 1
{ I 8¢ i £ 1 3 333
SaSadhetet lonse snass sannssates usnesatas Sxnas nasts al EEO RE 8 It
{ i * 1 } H ! N‘ B0 EEBS 1
B i i 1t } — ; -
 ERRET i 1 ! ! 1 ! HENRS: :
1 ] i 1 ! 23 W % EBREEE IR 1
SERSSGaCis SAuas LsEE: S S e e P PN T T
| ! ] ! m } ¢ i & {
s T L
J | i ! ! ! i i
! | i 3 ! i
EEREN CEEF Y AT AR RN S HREE GG AT 8 G o
i i § i “
- 1
t ! i i | ! H 11t iy
! ] ! 8 3 e ! [ B RERS: 13
B SIS SWae B + I8 IBESEESINE nEaND NI IS FRESHERER EEEaE aREE asaws
e | H | ! } i
i 8 0 trek t i1 i

141

~ -




Sy
f { I 1 ; I I
{ i
HSB B dd! -t IR EEE REE s .
! i i :
_ _ —
4 8 4 1] .SEE SBSRE BF T
S a alas: - : ¢-‘.F.v1l+‘ EBBE SEBER ERED!
4
4 I8 S e i B E e b4t did + ISERE BRREE GRSRE SFEFEI RENRE
I i 8 i +3 444 ISBRH RVSEG §7 § ACHEE B S GESRE SRBRE REERI
2 1 10 : % BESEE B8 31%.34‘1. L (
1 i3 3 IWBROERE BN \ IGRNE EREN) IGETS BEREE SESRN FE S
| l 6 B IS RSN DN §ON N ISREE HEn: ] IS ESRNEE SRS UBERE PENRTNERES )
1 1 "T—— w
¥ . - .. ‘o vdadae . . I S F R R RS S us awat
. - . . S W . . ot . . . . . . B R R S T S
L } . : + : 1y ! { : NS RN NS ETRSY SURSE SHRE!
| L 3 i 2 94 .o...J. B2 ol I s - NS EERER BB " S EEEEY SENEREFUEN SESAD FRSAE FRERE S SN
I g 7an. 7104 IS RN IR ERERE SRR  HEE HESEE REGEE SANEG AN SNENE SEANSRRUBT FRTSRSIESE |
= : ] T ISR ES I8 YWY B ! INUEE FERST PR IRERIEESUI ISSAE AU E
1 { ! ISNEREENRD HEAN! 199 EREGU SENED VNS FERNE ENENE SESNE NN AT
hd I SE EOTEL F0SSE S0 S IURRS SESNE FEAUE SRENS
S : 1 J o A EBHE ENBEE N B BEEDUSPNEE TERAN ASERE RS O
........ 1 ~ i 3 4 3 IGBYS BABE; ISSE SEREE FANEE SEENE NEREE S ARE :'XT:. 44l ~4
{ | § S EEEESNEE & IR E SRR W IS B30 SREEE CESAE PERER SRADE SAREANREY FEAEERINFE CUNRRESENE
I { BEESSHHE U 133 ! ISR HEHLE SHBES HHUBL ANREINUBED ENNSERUTES CFOGE NETTE
VRS NS WS RO GRS AR suzEa s 3 : ESEF ASEE0 ENEEL SETEESESEE NEURE ERT T
} { } IBREE SHH8 3 EELE FHNRNFUSEE SEERANSTNE EREREAEEST RRENEERNEI SRRRR NGRN]
3 i 1 ENNE R y ) SESEIBERO UEEUC FEESEERINS SESSS UNEEE SEENEENERE OURERARREE
X T ﬁ
Frerhy 1 A RN SO RE RS TP i ISTEE ITPUSINENS SEAPTSEEFT GHERS ESERE FERGEGEDNT EENNE B S
i 1 | ISR BEREE PR NN B 14 10288 PEF0E SRHTE SUNBUSEAPE LIRS SEESS SORIESERNL UE BT oon.m It
] 150 08 NS NS BE BB S ISS88 EE8E 008¢H CHENEENEEE SRS RSN SREEE NI RRERTHEN g
o 1  mwt IR SRS 00 TF 15088 0883 LESNE CRETE ISRV SRS SAEEE SRS USSR RIDEF RINE
PSS UNBE G D EOON BN E S 455 045 0 0 00 i IGSES SEEEE IEEST REVSS SSBSI HEERT RO RS
] i e e T e IPERS EHANS IHHEC ANNE FHSSENE0EE CANSUPSEUE SEENE TSR PEESERISRE VERICEBBES
J i ISANASERAE STNNSHRRDE 0! IS EHRD0) SEEEESUTNG ALHEEENIDE PG I REREE PEERE EOEST ISR EENNL FRRERABEDE
. 4 4 . .n. .e R R I R B R D R R T e B S S S S S -
4 33 ISESRBEESS SHEUE SREAE SREIE SUSEE SUGET SERE ) SESEE ESREE SRR SNESE ERESSRESSE
8 I 1 IBENESENNERESHE SS0ST IRERUREES) CNEEE RER s ESRERRERES EARI REREE
1 2 IHE0E LA FHEEE ERUEE IRSNT SRR FUNREREES) GARAUNESEE SESETICESEE GRANERAIEE
! : PERSE BEHHE PESEN UHSEE INSHH ERANI SHEIT ISES) SERSIPEITE SERREFRRSC RRESS EERTE
3
] IS SNTEERARIT SRINTIRISY SHSSFISFENSUESRINSESI UESRERESEE
1] BBEE SEESH SNSRI SNTEI AEETE IVESE SSENE STV FEEEE SRASE SIS
IESSE SEE80 JRE0E FUESY PN CFEITFIRIL GEFRI SIS EEASE BN DES
> %
} SESE ROEES RIS SESRE BECEL SIS SRRTI RRESE UNEET DE R
4 BB REER) BAPNE SNSRI EAREN PESURSAANE FRESR INENE ED A
18 9% EE0EENEENN FENNE FENEI ROENCERERI PETERAUSET DR
BERAL LEEEE IBSEE SER0E ISSNE BESRS TaN
{ { s 888 ERRES HERAS A EEEE BB RS
} 6 RYSEE GRS SREBEBEN BRNS ISUSEERENs NEREL SUDET FR A
PSS SEAES SSSESSSSSS SR8 SN RES S
 PRESH SRR ABANSE SRR ASTEE HER T !
4 IERTE TS| i i ede 4 e V088! chress
1




N .(amuddl.d.urill'rg‘

A

{ B m ¢ i1 I «;,. : 3 BBP EEIRT SEREE CRETT RS]

! ) 5. 1§ 13 EBERa 4L 8 BOBNLESHH BEOSS BERRD SEYES DRGNS NEREE LT RS
meEn) A SRS BB E RS B S SRS SRR s Luass s W : BB BEBEF 8 S SE8 8
' <4 I} i . S it

} 4 i H { -
! ! t i : '
! 5 1 2 1 ...nWl
i A be I}
£rbp Hps ! 1 ! + EEEss suans

vt

143

SR EE ST IR SR S B BREFSESRERE ASSAS BEAN: 1

{ 3L e

t Hid i

i ISR CRINE SEESE FENSE SNENE FNOES
ITNG0ENGR GEANES FERIT FERNRURREE

b i i roaB!

I { . e e e B IAREE RSS!

{ I i ] LR lw € SSUBA EBEUH SRENS

@mma RN S B T RSN TR

| } % 90 B ] 18! L 1 ISEEESEE R

{ 1 510 9 1 } i

= SERENENGH MUESH SUEEE SEROE BREEE BEUET HEFES

I T 1

W 1313




|TBG =TT |, weuneds li‘»ﬁqs

7 T TEE 1 T 5 5 T ST EIFUI LG EES EEBLD REEEE B
ehand 2zl i1 Y 8 H ITHE HLELE EBRETUNBBE B 3 &1 y
rnsnk Beomy WS ! ! & { 3 18 BRBOE BB B 1 3 1
2 i ; 3 25028 bam, ! ! 33 1 IHEE FOREE HEORE DU S B! B ERRS]
A ISEEE BSSES SHHEE FOSS0 THESE SESEE SRS BEEw: -+
vy ! 858 828 [ ; { } £
34k B4 i ] :
PR, if 360 { { { AR FER |
RBNE & 1 M H I |
I S88E B2 3+ 4 B 3 B8N RS
1 3 i i ISHENSNST AR NES 1§
e e g ey -4 + bt
31 : 1 : BHEE RSN B
sSEEE Rl G { 8 S L @i SREE FRERE N
—r
T 1 it
RS e baot | i
{ ! { { ¢ 1
SR T B EARRNE D HRD NI G ORNND EReRY aw; |
(RS ER Al WA
e HEHH i !
i s BRI Tves ‘. $ : B ) i3 IGEEE SRS S8
! ! List 8 I a e ¢ I Eaw Ee feeey 81 ISS0 SEEEE B8 81
10 1 i 1 O I = B 111 3 ' L EU BN DS B FEREE BRRES 6NN
REREY BARSY ISEEE SREQN SERNE AUSEY FEARA LOURY IR | IS0 ARH ] ISR ERENE SEENE RN
1 1 ' 1 1 ] S EE ESSREEE KD 3 B¢ RSEHE SPST FPEET BETES LR
i ] 11 o ! ] EPRUBEES; NS ERERS B . G EEBEE HBB0I BIBEI ERFSE B2 0B
88 | { R o { ! m 33 : $ B3 HESES EHUNE ERERE FEEEU BN
i I 1 5e puas 8 I SeeEassny sags: e SRR HOIDE ST CAS RS SBE A
3 1 3= i 2 T 3% GERSY RIREE FREEATE" &1 : IPEEpaSs FILEEERURE SEEST IERLE
e H I S ERESS FESES SRE 5 B B INE S S AMEEE G $d BGBISWY BEE| HE® 88" 28 B IBYEEPEN RESERSPERI BRI BERRS
3 R Ba. 9 1 ISARSRNE BANNE DRSS A 88 8 89 S 8NN §344 IBBEE 8 EABEE F  BEE 08 & It SOSSS SoRSE SRess ssss sases
3 4. htli‘:sAMA.‘o,loL ?c.bh.‘.l;. ESSSRBEE NN BE SO SEH D, '8 S i 588" 2 SBB8S SEEE1 R S CERER SRR SR SIS Speee
Tt {  BEEES SETHE GBS & 5 : 3 ¥ SRENS SRS SRR SEAETS ICEE GG ESEEE Wi
IHMEE SRS e RO EERG FRETT TRV VRS RUZTHH DB B e aEe S OSSR CRERE TRV PASEE B !
$P MO 3 B! RGSH SREOE SANET IARTE EEIRE LXERE LGHRE R IS SRESESERRE SEUSE PESEE IHUTEREORI FHDES 41
SELE) ##S B FEDY EEAREBEE ] W maE m 8§ SRR 8 SESES ENRELEEEEE SAENE IESUEREEES AGEEH A -
: S BT s YRS EEEEE 3 B RS 3 EESTLETHE SROUL AVNEE GRUGE B ISERE GRIST FRER FRB S -
- | SROWE BHANY B B2 EE e w FIes : IS SESSERESHEE INNEH SUGHE NEWOD k0 IBRHE ROUE IRTSE SEBD —
] B 0 IBEE AR B! & BB } ...%...o IEEEEIANGE HEREE RS IGESS #8064 S8aN0 SOBRS
: { : f 5 oy ] 1A GREEESENRE UEGSE NGNS PARWE NG IBURS RRS0H SREEE RN 0Y
SEESE SADGL FSOSE RESEN SLRRESRBS SRSEE FESEE SRR | {
} ! S8S08REHEy 13 13 # BRSPS FEUNE SUNNSUNENC UNEREREDNE AUEER B
i ¢ e RO i IS8 I I EE S ENE N EEONAREE IR RERRE T RN 0
o + w ‘e , qoor - IR RS SRRt Rt S EERt AR CEREE s R
313 Hl R WP B i IESESNYNENRE BRGNS Bt 11 IS GEARSEEREE FRANEREAGE ARARIRERIE SRGSS U1
.4 . ‘e " e . . e . . 4 B R R S e s TR et
& . . b . - o . . . - . - e e .. e Dt R R S
{ 3 i IPEESSNEE S APEL NEANS | 133 14 ! IR ENEENEEUAS GRS AUSUE UUUSE NSNS BRI O
IFami reuss PReEy paREY SrawEESETE SaUSLNSREE LnuNnARNES SREE:
1 I o e 1m0 ! 3 S INEEPEEREE PEREE UETHE URNRE RS RE ERB S Bat
| pRm: } DS AERRE AN YN 113 ISFNSRNSEENE SUENENEANS FEANEAEONE GRUDS 50
1] 23 e 9 1 BB 8 88 IS NSRS INREE SERSSNERIT HEEDI RSE O DRSS 9 8
| 1 +
! 17 ¥ H : e ! EEEE SEERS SREEE SRR SNSRI FEDEEGRGII FRRRE IR
NSRS HRNEN SAASEIEEEN REREE S RESE DNANE URDEL ANDRL UE YUY { ISEERBENEE N
R B 1 . —r e . . .« “re
e I3 190G 8! I IRBEERENBE SRS
N i 8O hEB0 3
i
{ e W8 Bt +
{ ds (2 ERERRS $ 4
AT ! ISEER UL N {
B SSBES 4~ 8- 3.4 VRS 5 BN e Ew e o 333
et & ! geuEsREN] 1§ GOS0
| 88D 9 28! ] 8 0 PP




— T

¢ i 4 i { sV hT S +
o ! 4 } | ' 4 -4 v 4

! t t ' 1 + .- I
{ ! | { | { !

8 S s IGHES S8 59 IS { i i } DA SESRE SEERE ESEEE SRRES BERA

{ | I ] ! { ! ! 3
} { { ! { ! | {

{ { } { { ! | { | 8

| |9 } | } { : 3
PR R ok CU RS RO el RS B R e ;
‘ 1 ] ' ] +
144 ] { I {

TrerTe 4 + ‘ . + 4 +

1354 RS B8 ] {4 | } 1 i ! i 8

§iioeg e Ualodach $ 1 1 1 { “ SRER RSN SRR EE RS
} ) | ! | : ! } { i
| TRy ey ] ] ! | { ]
Wy S A ! ! b | i |

. R it i ' i €081 ) 10 40 Bt 060 4 45 10 01 08 0 0 0

. L of i oAbl g +535 K

Tou i s e gl H , | ,.

e B vones bits Juta s, [EEREEaR sanss suses snses cves seuvs suvet pevanssses v
3 e wepen b | A ‘
] T
i H

oottt

-
|
i
!
f
&
5 49890 1
1l
118

boee - e ——

| 1 ) 8

b + .- i - ~
} +

|

}

— - b

R T

145




%ﬂ«i!i‘%
boocg 8335 2354 & i 4 86 5885 0B 0Y SRS BSoES Hoant pna:
1 i i : ! . - o ‘.o D >
i 1 il ‘ &) ..
H ! _ BadEaw =55 Shngessas
- - - : A 1 : 3 3
” F e bt i 5% BESERESBA
t ! b it 5 Ssunsaus:
e e e e Su
[ i { i | il | B &4 $ St
I | | R 2 .4 . - e - -
I ! 1 i i IBE BEE6H GRS
53 g4 ¥ 1 I i i 13
o mewad: !
] . 1) - $
B RN E e 100181 i R
e Q. 0. s u 4 - - v -
1 .ﬁ..&uxj 1 (¢ WG a5
1 b b 1} - - .- -
- I3 : .? 1 . oo -
‘ w‘a.wﬁ.wu\ 1133 ! i
t Eit “m.r;.‘u_ 133 i 15 SRR DY B
S das s T R
e : T Hit i e
1 EEEEs ! I buBu! i pERER ael
= mg: gE 8w N EEREEFENEL SEENY BUB
eSas SEEts 2o 882 SEass SRERE B 8 Bun 4 sesesssent Ssasasassy
HEEH : P e HH ¥ REER BEEALSRERE REEE)
~ 174 's";‘\"'h’iatAvrz* - - - e R S e
i .4.. >4 14 ...-w. - . . - - 1’ tv‘.v“, 1111 11
= IEES 3 3 1 3 T 14 - ..o .. P
; 4 P— - . -
: -t et B - R - s R R s T
sEEsissesay G264 oUsaa beoas caosa Basas seass saRes SRR BRERY
{ ... s e - ... ... - . ’;'Ablu
- - o b R e - e B g e - ... .-
RS Seaat SE0N 1 84 2 BESERCEREL FEFFIEFERRSTTNSESAEL SREEERERDE
” I 1 ..o .- B ..o ... .o crr v preesd
1 9! 1 IGRGESARATE SREREFEERR CROREEREUERTESERSEE
: ! Se8 s tHEH A e
I 1 | 111 1 INREE SR BE FREEE SEEER AEESN EERST
: . : sEssos
Rl e Eey SRR Soast S22t 23S it eeisase: SSssSsaasases saiiiac:
¥33%s sasereaas Trararo s i HHH Sasssacss senss saassanes:
H o i HE e
I It Tt IFSG FEENENENES RESES REES!
I 1 1 ) 1 1 e - v - e .-
1 | 1 T 1 | *.. b e DIRIRIR S SRR ‘. v e
o - - \-F. . - - - - oo
PERERETEE A Ea 4 . . . - .- -
I 5 W | | ! | BT B SE D 1% SEEEY RS
| s s 8 R
i | dsihaanaasansaneEnanas isnesn: H
s 4 il B Be s, 28285 sensedt , i
: : i { : f i i 1 . i IEEY RS D
1 b . t !
nxwl'* - A "" W : - - - - B R s
o PpRay Benm! T hps I 8 i 3 .QA e ! ve .o - ‘e DR e
} i ! 8RR B! { } ! SEDEESRERREEE] IERSESRERE LRRST EN RS
! ; e BEasondessEoE Bas s annas baany A H
0 121 (505 (B 1) T . 1 . = X% + e P - ” N it
! et H 8 . . SEsasamsnEaEs:
SRS SEess SOt es saast 25382 S50

146




I ERENDGRTE M, |
| EEE |
-k 1
. 4
=us
IREBE W
|
inmaE K EHHER P MO EE SR SRR RGN _
TRy Shaad o ! ! A
Fid ¥ Ja | { : |
: ,
i ,
[
& @ ~
4 s “ -
t ! 1 1 —_ {
+ ﬁ + +
.......... 088 HNNDS ES RN
} ! ; i i ;
)| Nl | + . ]
I i 1 11 ,
AR 1 I 2 I :
! 1T e 1 11
4 ! 4 4 s 3
) R BB G OTSD .,Lr T 1 13
] i o I i SR BSESEDS:
+ " 8 1 H . .. - -
sPHeAEEERE ARRELALEIYARA AR b 10 B A 11
o) 2ngas anant phses ! ! i ¢
- :
! I 1 I tl ! (5
} } i ] i1 i &
NSRS S508S HEERd RIS FESRS SAIEE SRR NATHE LRARE LHRRE S = S |
‘ i + ¥ ‘ $—+-4-+ ‘e :
! | { } ' 1 8 ' :
' ‘ " ' + w . PR ET T .




(Y ©5 STYTETY] —_e o e ot [T

REmE B Ly 2Bss !
o  ERE
4 e . . ‘e 4.4 .sea I o [ A W g R e e s B R . T Dawes
3 } ] IR Emm Y4 1 il ) o O 3 IRDNN ANHEE @ b INGEEREIN BEE D ...1~w»fi4»:
i 4 {00 O TR O T O I 20 O { IERE B0 RSN S IGEARFEEE: «ERBI
’ W M » + IS & s IS B EEE B N R e AU TEPEE ERHSE SRS POLRS SEPEE FPUEE FEEEE PERSE SESSE SRESE BE SW
18a8s ! wat
Ly B0 &S ISESEE SRRAREGANGE CEASESRERE SRR ASRAE EEEOE ABVH! ISESEREESE REERNERGEEICRCRERIUL RIREECREEE ERERI NGRS SRERESEESE
,,,,, ! % ang AL G S G SN S BN R ) SGGREEEE S ESEEEENES (N EEE BENAE HEREE NNEE SANETARESE RESE BEREE EEIAE EE S
ﬁ'leuncAn e m -
g ) SIS I IS SRR NNUBE Q0NN ! ANENANEARAER AR AN AR AR EE T NN ENRE I CN I ERARR AREN AR SR DGR ENE R ....T... EBESEBEREY
- 4. - . .. . oo - - T 4 .t e e e o e ‘e re e e s e R B N B R s B S o B - .ed
3 b i IER SRS IGNNRNRBERD ESwa INGSSRENEANRSRENEREEDANERETADRY RERGTARS AT IESEBUTEFEENERERGY
3 1 INUSRREMENSE BN 44 L LI L ISPRERRGEI Shen SN EEENE AT RESNC ENERGRRUNE DR IGRRE 4+ —rd e
|
4. . . .o . . . ‘ose . -t PR R “e e “h e - . B e D R e T S S
B AT
b H . + ‘e N . . .. ‘. ‘. i . PP D e R R - D et R e S S T S e S
e B - S e e s
11 1850 ByREs Bas
Ll TL L R LS IGAREFNSRNVENERNANRANSEEREIEE 3 ISRER BHR ISBES & IS EENINSENES ICENRSEIRE BB IS0 CERHAE CETEG ISHE CRERT REEEE PEEES ISUSE RESEE FERE]
w.. . A.4‘..‘ . .o . ‘. P . . . v ea e . . ) . . . e e ‘o .. e . o . ‘oo ‘e e e

148




_(.mgﬁ_«ll!s‘rﬁ

Saus b

4
-y
]

saes

B

149

e — o



:

R TR T e

e —— OO

AS

Circumferential Compressive Tests
Rectangular Specimen Configuration

6.1.4

——y e —




|

|
.---r-»»-4

|

4+

RS NaREE ANEE) ‘B RN 13
3 AEEEES DRES e fegoe
} : i RS SEENEESEEs AREE! B Baust 11
4 . R ET B e e <4 A .o
SRewEasens
2 > B4 } 1 e
B = ! ! s
8 j 538 NERE ESEE! I8 B
SR GREES — e 6
1 I — i ; : : IR 5 S 1
. i R . . - . . ‘e .. + 4+
+ - 4 N . . . i D P R
S | : 6 88 1A IS, 5 : : 8 8 & e 58
+
IS i NEEE t+f IEEE | Wi 3 3 e B IRBES BEBS IEREE 881
i RS 5 888 ! 3 I REREEEEEEE 860 a! i
BN 0 IFaBE 3 v 18 B RN RSS! I BBES BB
) el 0 ISRBY 8 : i b B 4 FE8EE 584
W i ISR i i 8 e bt } D B IS A IPEBE B8
{ H 1 m IS } b 8 ISREE 8= GBS BB
W TR ae! { 1 GRS BENE IS eS| ' bS B¢
+ — .4 I3 . RS A + 4 - .. 'S R
3 20 ) i } i iy IS RSN IERSE I8 88s
SEAELEEISS SEANN ARERG RUGHRE |
! ! R 143 IR U a1 IS AR 8U Vi 5 B
{ { I8 | e IBNBEINBEE SWBEE §HA D H 151 4 IS B9
i e 1 I3y ISBGH INSEE RANEE SRRE! EEEERNEERS 'E BB
1 1
I DRSS B B REnet ISEEE SEESR SN EERE! IS seBe! oS 13
i 18 18 88 S ISEEN SOERESNSSE ARAS! IS 8886 31 44
| e O 1 0 IBGES SSNEE NSRS VRNN( IS S0Nu1 14 b8
H R D 0 0 IENER SEEEENEESE RERE] IR EEEN! 14 31
) M SEE &
I 1 o5 1 8 1 T B FRNSY IUSEE IRTEE RSN o ' 1
2 ++4+4 0 ¢ $ IR SEREL SEERT EURES NANT IBE B i 3
4 H334 3 1 ¥ REEGE RN PENENEEE N IERE! ) :
% 1 : l ISEEERNBEBENENERR EERE) ISRe + -
S
i ! 3453 IESSE BREw IS REEe! NS BEDUE PUBEE B
$ } : 3 ISEEEEREN HL IS L CAURE BSNEE O
{ : : BRBE®: S 18 888 G SERSE NENSS b
{ 3 IaRE B IBSEs BREE SREE A 108 0SRET NO U ST B
I SSSLE RASHE
1 05 G ¢ ¥ i 3 3 SRS S EEE 8 EEE B S8 INENE RERE]
i 2 £3 , 1 } ISE8EREE IS o888 IBE BAREEDBRD
{ i 4 B s : 3 { 3 e 1113 I8 ENERD FRBE
{ { P B IRBESE B : 3 IESEE SRNE HE3 4+ I8 SR O0t 8 B¢
{ 1§ B 13 it H ; i } IREEE BRES IS8 GORS | S B8 801 4
. | B8 S . . bt ISEEE ERESI IS GRE S S 0888 +
R TS T it
) e 38383 SRS B T ¥ 3 EESE EHES! 198 SSB B D RE
! } } teeot 3 i IRERE GRER IS8 eSSt 1SS HEAN1 S B
I ] B W 3 3 $ EF BREE] IS 8 & IS RSB H BT BHE R IS B9
! ! ! BB 3 3 i IBNGE SRERE BN S 8 134334 I8 DOBS1 S B8t
{ 3 680 1 S5 ES 5 J i + BEESRRERERSORE SRR 18 G888 ISE B6E8E 9 65
SEBET BEA0 I S S RE SDEHRE | SEE SN bi IaE 864 -
1 6 OB (S | i I 0S8 R IBRNE FESEEIRERE FORE! 19 SEE B! ISS sRES1 IS SO
Ers | BRI 38 { ImEE i 60 S EREERUERELRRES I8 RSS! IS BEST! 18 P8
] { S DN i { ISR } B8 ORGHH o1 IS SEEEE AEEEE ERENt 334 I8 G888 IS Bt
R — —— . BRI L A —

151




47Tt | ety cunsey ey ﬁ

i 3 ...,*.... R Ty NG RERRN NSO REw) SRS ERINEEENEE LRDNS VRNEL ERBLN ESBEE GEERE DA DS
e ! IFERBA 0 3 T SHUBRRES I8N BRUD ISSSEENE SEENERDOE LEGRE ESLIR LEBHE BREEE CHPDH RE BB
dis §
.. 80 B I : ISERES ARBEA BB GHNR BT EBE BB 0 NSL SEESE SERBE ERERE PRE = NS ISHTT HSHTT BEGD !
3T ERED : ] 13 { : IBUR BUBES BHW! 8 ISEESNAEREERE ERRREERRLE FOSCE ERSNE REEDI ROSH.
) | i ‘4 $ : . . ‘ Lidd IEEEREGRE JERGE SRR IDES SNNSe SOOS S8 D868 SN
{4 it H ! { & 0 3 RS 0 O IS BRESS EERES B SRS NBAEREBHE BERET BPS! sSF SB R
' %
S ISEERSNEES INGEE FIEEEE (HSEEECTEE YURNE HSBAE RNGVLNSAGE Bt IRSSEIEEEE GEEEE FOTNT GIITE YEEE SRBE S8SR.
LR I ERENEORSNE ENBES EHENE SN PUNRE NAERDUEBAN EIRERNBBEE BE| ISNES SNSGE SERSE ERSNSANSES CRRES ISESE 3888:
pLret 9 B IBSSPESSRESERNE LHRRE PSSR UHRST BRBRE B DGR BEECERESE SNASEREAEE LSSE! 1§ B80S I0E SDSNE B ER S
3 1
I BBOA | 5 ESHDNSEES! ISR AESTE VEESEREREE YNNI URENS IRRSERIBEG SENET EERNE FEASEEFERS B ST ISRSE FHTES FRAEE PEDE R FHESY
RS | I SUSST RREBE SRS ISREEESESESRRE CERERINS NG SEOERNEBEN FRUARARERL EERECREART ST SEREE LESHS HENES PEOSH BEBT
$ e | 9 G B8S EEEHE SESES SHOSE SHSEE SEOHE BEOSE SESEE SEEEE SESEE SEr . AEEEE SEEEE SEE SE0S SEEes Soas: )
{ o+
RGBS | B SRR BE SRR EEE IR IS S VS RO EERR ANUNEERRSE RERE = INESE 01 E G
a D BENRT FREVC FFSAE ERWNT AFVEEEHEAE CERATERVLLHELBEBNEREERAFDBEUSE BN S ot Su e 0 +H-++H
P 4 G SERESBERE ERRENREEAS ARRTESRUNE LASLLINBIC CHENV VLAY LERUE NEHSH B 8 DS {
D 1 SEHSS560 IRRRESESSE SERFEERENT BARES ERLCEI CERHL VDR ERVERSERDE BHE 4 RGN b H333
PRI 1€ SHSEE SRASE SATEA ISSSS SRREE BETRE LAVDE HEREE HESAE BEESE FRABE BE INGEESANSE ANEENRESRE USRS E P Iy
ISABE BRSE? 13 SSN0E SRR SRARY FERELEEERLIRFUIRHBHE IBENIHRERN INSER AR VSNEE NN ISEAEL INARE SAREE SRENE B
ISESE S88SE SHTRE PENNS HSULN SERSE SIERETEBRE CRNINE FUEHE NBINE NG NN I SUISEESTEI ISREE NI T NSNS EUSSEFESEE FNEEE N
s e ae oSS SHERE SRAEE SEEES SBESS SENEE SHESE AEENE FESSIISGEGG IS0 A0 SatNs Rt R R s SRS Y
s e o 2SSO SREHE SHSGHH SEOEH SRS SSSES SRS EEEGLINGECSEGGT SERSIERENEARSEE RGN ISHES S S000E 00008 ¢
ISRSE STTHE SRLNH HANSE SHGHNITERI FNESRSAEEE IEENN UNNNI SHEUENINNG ANNANESNEI NENETETES) FHREERHHHAH
S L8 0 8 4 0 ) L O O 0 O 0 O O 0 IR asSss SRRS! ISR SEEES SS0EE SRDES B
' EOSGN MENSLARNEES IGTENASEIS IALEENGUAL EUENRABERN SBER! 18 88088 AR08 B e S s e
——t B PHERE SEENEEFRRL IBIEE FASILFARNSVSSUD SHNANWAWRBD AEES! HHEEEEE IBNES FEESEEERNE CERRENRNDS ~
wn
S BRRE BRABE RO ISR JENENSEREE ISR ENEEE AN RENAE ANENNSEEAN AENER BN NS ISE8Y SESEE SETBE RS S
MESSS Suass vent I8 SOGSE SRS SIS SAGEE SEASSLAGEN NN INAGD SREREAREN! 1 ISRES SSSN SNNS DN - —_—
B (i) o0 B0 SENSN SPREL TANEE NN NN IGSES SUNIRERADD AERARSEEE] 4 ISSSE SRASE SRENS 81 +
1= o ¥
Ty I S8 SESSNFRNEN RSN ERNEE VUL EN ERBEN SHESH AERSE ENRSE R EE SRS NSERE SANER DENOE ESIRS REIDE DGO cS88 SRS B4
IOSAS SRENE RSNE BHEHN FSERN ANLEN INLEEITREE MUBES RERUK CHAGUSNENI SEESS RSB ISEESBENNE SALAE ABVAVBRRELIRIBE B89~ c SRV SRIWA B
S ooa oSSt 2atns SUSEE BRSES SRERE SREES SEASS LEEES CESSE RSN RREEE RERT e et anss snnsE SRR P28 SEGES SE8SE 5
....m.... ISSHE SNESE SESVL AEENE IRAEE SVBHT INAEE CHITT CRTAN VAN SRV ISSS SRS 20022 22E2E SN0 SRE2S 088! ....v\\W. ISSSS SSSSS S955S S05SE 0S0ES CEVET FEEEE SEOSE
INUNE SRGEE GLAKE RBALY LENNLRELLS INTLNBERUS INASEIBREL ABSNTANWIY B ISSSE SSRGS EERES BAREE DREAS SERES RERE B HH R RS R
I e I S e I e S I e I I R E SRR R . Rarees R R B S S R SR S R i s S T S e S S
EESE ISUNE FRNLN FNNEYL SHEEHSHSRN IASNEREEAS BERRN EGAEH SUSHA RO 1S e I e 00000000090 cotns sansd 2000S 20258 SRS 2002S 28888 2889 S008E sEEe
-4 < > - = -
IBRES SRSNE PRERE EIERG SEIVL SHTTH TITEE SNAXI EVVHY BV IR O e EE SRR SEEeEEEEE: FEEEE =2z 2 2a-C0EAE RAGHN SERTE SSASE ERTIE SNTLT TRSHE UHELT PRHTT GEVOE BRI
'8 NSNS ESNRE G8Ees SENSESEEEM SNSSN 2NNDE SLRSF GRER (B0 SSSEE SRRRE SEREE SSEND CERNSLREHE LESET 2ARTE FGAGE AL SHGEE SRFLE RSN SRR GRLNE GUNEE BHEVINNES
IEES SENSE ERERE SAREA LATEN LENIY INVFS VSR ELRLS ARV B GRG0 SSENS ESEES SRSES RRERE CRSRE FEERE DRENSECANE CARRE RGN OSSR RNSAL CRERIEIFE ANDIE SRERE VAP GRIES
ISNES IESNE PREEE RS20 SVVLASTAL VST TATEE RASA KRS ;2GSREGEE 2RSS SREEE SRR REEEE INEVEREBHE RRRIEESEI PLARREANEL SIS SNENE SRENESEENE HEGINEENEC ARGRE VO OSS
SRS TELVL CETRE RBHTY CLLSVAIESIACAITS SIS B4 88 SSED ESRTTERBRY SARSLSFFLT CTLTLIRRLP CHVRTTVTSE AGVIPSFETV FOTROTHI T AT CESVT RNV E APV PENEE FUNHE
IS BE SRSHE $38! IS3E BRRNI WRIES 6! IS SEES0 SESEE SSREE SRESE SEVRE HRANE PRAGE SHBOE HERTE IEHSY SHLIE STRAS RN SHITE SRTEE ARURT FLLE CHHTT BERDT
IRESS SRTER IBREE TR NSRBIV SRELL LAV ER VS 61 ISESEREE AR SRR IS OTLRE CASAL LEGGE DSV HDALE RGN EREEH CLDAC SEBAL SSAGTCHRLT HOSVE VANAE CROEN DIV B
DRAS PELE PEELE BALLE LEVR AR PREFS LIS B ISSSSSEE SS85S SS282 22088 S808S S9RSE SEESE SRS FEEEE SAGRE SRREE RISST SRSEE FEEES SEVEE SREES SHAETE HENEE POV
TSV ST ERSUS CEEIACUIAL SR SIR I RRES S EERRB G REIRIENGIETIASERETEADE F1 ISRSSBVTVS S8 S B I UGUS 2EES0 SEIEIESESEE FFRSC SRRV UNEST FRVAT EEREE REDO
ISRENSHIEL FEIHY PLESH PBLLH FILBTL G IXSLI LERTEFLOLI CATVAAANBER CEVRE BWEEE B I0E8S ERENE SHE N1 BERE ES000 SEANE CERES CESAN ESTSE AUNAE ENFNE ISADE RO
ISSEE EEERT SHERL UL ESE BHLLA AFLB0 IRAEI SRNNE LEACLERVN W RCLEARNETVVORFEER BABHE B ISEES SEENE DEBTI MIGES EEEAE CEREESERAT SEEST SEEET SERNNE VNSNS EOIRE POE P
IS8 SSSSE CRERS LOLAE SHDEU SHSHE FEESE SEDEE SRRV LUGEA GRONENWSHT ISHEH SRS S B ISSSSHRNNES PRB B! ISENESEANE SHERD BRI IGRATE ERSAT SENSINESEE GHINE NONNS
SRE 53 NG 9 3 IGURG INDAN EEEES B i Al ISRES SERES CRNRD IRIVT CUNTE AVLE SRSRY SRDET VUENE SHUET CHHDE UE DU
ISSSE STRST SHVAT UL HBE TORTA BRIEH TVATY EITHE SERAE PORTACHALA TN IR URTFRAGTE A &1 SR ISHEE BENNE NCHUFLTHL CELEE ITHRT SOSIE ANOTT FNENAFEIEN HENBD NRENI
ISREE SSEES SHLAN CARAE FUNOH ELLT GURVE NSRS SRABRUNSUEENNEN NHVIN ENRNEE TTEDE 8 ISRSSNEAE FERDEBREIE ANEANEREEY SREGE IRANG ENEG FRRNL SRENU NNOEE FUNEE RERE]
ISESE ONSRE EE0AL HEAEE IEVAUNAAEE ITFRTSEART SRRTCAEAR GLRAR AN ARG HDASASGRDD D B ISNSS0ENEE UESHS AHOEE SUDECNERES RHERNRIGRE IRITL SRESE ISSVINISRE LARUE BRI
ISEES SHNS 25208 BRESE AGNNE SRNERS 0SS RESRS ERAEE SRULE SRSRLARARE IRERE REGRS SRGSEEREE SRONE ERENE CHBNISEDEL EDSEUFENEL SRGLESNNRE FERRN ERREL RN ENEEE BAREEDOADT
ISSSSSS0ES ARIEE BRGAY AHLLL SNEEE ISRAE IRV FNENE CONEY EUSHETRARI FERRU ARSEL ERNLNCENEE FENRINANSH VLANEFRENE ARGHEELENE FENNERRANE VNG FRETE FENTO SHINE EORNEDODN
.o ... “ v ;.4.w.. IR RS RS AR EERE R R SRR RIS PREEE SRR RE BRI IS BRI R IR R TR E R SR TR SRR SR SPE ...
+- '
SIS SSt SEELE AARGE HANET AARSE SSSSS SEERE SSSSE SRR CARLEIDERE IEEEN IRGEE FANLE EENEE SENEE RENSE PRGLE CUNAE SRFVE FUVLE ANVD ECENE NG FNAVY IR IS SHEVE FRERS RHOBS
IDEES NAENS RNUBO N SN0 SSEEE FRSSE SHESE HEAEE HRENL INEALAENINIREGLAGNIL SRCSEEREAL ANGREABNGL SNENE GAREE AGGAN FNAUE IRGLIFEIVL SRENLRANNI ASNESRESE POSEE PR ORI
RS SR s S ts SR i So S SRt SR i ot S DRt St R e i e e TN T s s e S sana:
" 12
SE N SAE IO SIS0 SEESS FAREE NN SELUEENERE SRARA RGN INEENARESIERE AN RENNE INNSEEEERE NNBN AN CRUNE GREGR FEGAVIUSOI CNENCUANNE EESES DNRES CESRE BES B
RS SR, S SRR SR0ss SRS 208 ISESENNE CHRNESNNEE SRENL IEREY SRSISEEEE FRSNERNVELUNINEENRNE OGNS SHSUS BRUNEREONI FRENIRERSICRSREELERE EESED DEDE




TEPEREE R R e R N R B T T N E. ST TS SRS RS W DY TERTE TTYRE SERE S D SR R B R R e R e RS o= S
MBR B ) B ISl APRNH SXESA FEREN IREEEREDET SNEECHARGL AETRRNSFENE IEEREFERER AREGAGHREE VSUGIRERRE SRR VUL LEREH FREVL PRANETRETE SAEFIRENES CIENT PEIUL BRSBTS RRKSE
ISHNE FEREH ARAHH SAGAN FFRTA RN GENERNRHHL HHCHOABONY SRABHREEES IGEBRLESAE FTLHL RANE COUHROPEOE WORGACHNI SESOI RGN KESII VERIL CRSGNF REREE CRIES BB
+ l‘_.l
ISRDL ORTRE SR " 2 NS S SUESENSESD0 LGRS REERN PASRINEFES CASEEERARE SRSEE FREEE FEEESRERED CERLE POVNRE PEIVT SFVI FFED FINAET FRWRNE FEIRS SHE 0 SuRSE huw.
insSemm Anmen m e sraes < IR HEOER POREE GHENH SRR ISESU AL ERTILE CAEEE GREEE RO CREEIBEEEE SEDBL PHUEY FIGHNSIGEE SRURNERESET EBTRE SOUS PRERA LGRS
enonsnsen snline hodibs stnsdsndicseshs sl (60 FUSHEBNGHNEEIGRENEREN IESREREERSEESREFEREI EESERGRUGHCEDRNEBINI FRSRVERHGL INRTINANGT FERRRRERNED & ISSAE Sas0s haRES
S0 BRAGH FARSY SEESLSEESNLNSTANN (L SHLEH PEBHA HURTEIAIILCIWERAERARANINEASEIE ENDLENABRE CHECCLLIVE FAGAEEHHFY SNUTHF NSNS FRBHE SRS S AE NSRS DRSS RRDE
T BOD 6T 4. B BEBos i Thid R i i IBE EHREEGEDEN FHNBEFREE SHUEE SETEE ERSHE NSAES UUTHE BHLHA AEHHESIRSS FUBRO PEEDU EUONE FRAEE SANNEASUE SEENE NNSHE ERENE AR EE!
% RBn G 0B SEEEN dERRE SRR RS IFHAE AREGE IERE GPEEY SRGEAREEEE AORUE HUNES HREEE HRGHE FECUC HIRE ISTRE RS FESREFEERE SNEREIET 2 PEEAE VEBNE PRRNG RBBET
5 =5 St S EBS SRS %7 9-0 4 BTG SANHE INPNE HRENN SRETH SREANEUBEN ARE R UNENE HSVEN HSAGH GURLD FERUS SREBHAVEST ARG EETEEKNANE S SNE NFEGN AEDE
UG CLBBE B8 1. 8. 008 08 2. I EDE BOBBE BEBEE S500S SOESS SRSEE BEEES SEDES BEBES SHEEE SOSEE LESES SEBES PREES SEBES Bo8 ! ..'.\wl.~o¢~ IR0 OENLE SSERE AE B8
P 0 S LT ISEGR NN CONRR ERTEE IFANI ITENRSHNRE NSRS LEENE UNDLE SNGREIANEY AGHE ISGEL ANESE NENE PENRE FRDAE T AP PNUNS DA GNRNL URRER HREHS
ISUGETEEL .  NAGEIENEEINEUEANIRE RTINS NE VAVIEOIDEL IEPEE FREUE INDRN FEBPL FUSHF SENE IPNOENERRE UNTRE @1
INSSEENANN INNEEENEEISHEE SRS SNEAENENRE ANSHL SNANL CEREE RLEARE SNBND ANENY B0 ISESE LNERE SENE GRS B
INEBENENEDEGENANGAEN SREENNEREE VONNNLAUER ANONENNNEE SERER AUHS RSN ARO B! .SESSENE SRS SOREE SDEAE B
e i I e I e oo e ey con e 2o o s 200
R R D R R B S B R R e R e e s R SIS EDEE SO
IBOEHBENGEDIBNE ININEINSNERPRSE ANSRENENRE CUSHDBBANE ERD N 6 SEGSE SEEEE FEEES RGNS FRNES SUORE SRERE REDES
8 S2E0E SESEE SHEEE REREL FOENE SOSES NEEEE RSB
IBHDEPRUED ) SERIAPERN SEERNESENE ERNGREABUN QRN REREN RO W 2 SRSS0 SESSE REERE CLENL CNNNE SSNEE PEREE BRDDT
Iaas: IEUREENEER S IRNSUNRAD FERI I NGNS EEEEEERRES PERNREERERCOEA| S88e
L ISERASENENS IREEEENNI ISENEEENER ANEGEEREAE DR ERRNE B R UL 198RS sEasE SRt
s IERENEENANE INEDEORNE ARENEEEREE ANEEERRERT HORANURESHA ERDE! IS8NE ERERE EE NS
i IBEREURUNG S NS SARAN LGNSR SRENE INEAESEREC NNUBEANBRE VDD 133 I+t
SRR AEISE TREEN ROSTN ERERASEELE CAREERE RN CEEEE NBES! IBRERsERI SEAE SR SR S FISEESEGRESTESE SRSRCEFERE CEANEESENE FRENE SSAVE GERES VS8
FIESE SERNA FORGE HRAUL BRNRIANEES SONSEINENR EEEEENANEGL INIINENED ENERE HERE] IS ENa0E S8R ESREE SEEES SRS BORET IS866 s8SS S880S suses
CESRE TSRS ISESENSIRI NGO SEENS TREREEAREY SREERNNURG S (FNGEIRAG ESEAREFREE (G008 09000 $9083 SSEES SEESE SSSSS s00t S 4
I RS R St SRS it ns SR e SR s S e e Ta R 08 0000 00000 00 Rs 200! + ] HH
3
ISTVEHESIL SSCEIERERI EESCNCVBRE P) DENENSRE NS TR WD A ISSEE BSSSE SRSES SEISE FRENE HDGEE REENE SHREE FUBEE SEETS 0B ]
Febeiy SN EEREE SEEAESNEEN SSGECREN0 E: SECEHAER RAEGSE RSN SRS SRASE SO0 ESSEE CEEES SEEEE CRRES -
ISEPARETRL SESTASRITE CETEL ARDRE ) BEGHRAVI LEEISRAS B IRESE0RS8E EREES ?:Ll... ISESE SES0E ISEEE CEBNE SBEEE BRSNS AL
SREN; INGSR NG SESNEENEEE NSRS INNAN TS SARAE URUSE SRS ISESE SRS SRSSS A0S SSSE SESEE SERRE CE00E SRTRE SSEES S6S0E 800
IBEER TR INENE ARG S NEEEEEIER TEESEENAE0 EESSEGNERR AN NG GDAUA NEANS S EED! ISEEE SSURE SRR SSERL SRENE FERS SHET SRIWI STIVE SVVVE SV LS
IEESE SRESE GSaN NS00 FEESANENRL SEERENRESE FENIE EEEAN NETEL ERSE RERSEAREE! IGRSE S80S SSSSE SES8E SE0SE SESEE FESEE SSREE SREES SESY Sese
ISSSEISR08 FEENI IRES SR ELSARN ERERNSARES UNEHE NERANNED -, ISSSS EEna ISESE SSBEE SESEE SRS SR CES SOERE BLANE SEEES SESNS SEBRS jos
ISESS ST S0OHE CSERL SRR RCTRL VO ASNDN GEABE DSBS +++44 4 R i T B S e e B S -~
RTAE BSG ISSR0 GEREN SEEEASRANSEAREN NEBHE 61 .4EBEES ARENS BRSS! IGESE SESNE FESEE CESAE FESEE SRSNE FRNEE ARG NE SADUE ISBEE FOTIT VRO NS
S0 UESHEE 2 IBPREH SESRESENERTIR GERSH EHDFO 8 IS ESERE ASEEE 88! BSEE SEEEE SHEES SEEEE SEESS SEEEE SOSES SEEES SESSS SEEE SESES SEE:
IBREE SPRSE SHIVE T COP TFERRSESEBUSELL WEBED 1 HD KD D ISSSE0S SESSS BES ISESEEEENE ESREEESNEE FENTEREERE PRGN NERNE SESUE SRENS SRVNE SRARE
A..‘n!.... B N B N Y. . DR R .. DR R I e i iR s +4t PO OEE SOBEE SHEEE Sithtd
i B ) e .
ITEEE IRANE FRAGS INEEL INITLEATEATEEREENESEREENN @) ISa8 ans: s SRS OOaaSs SOSSS SOGSE SOASE STRES SOSEESGESE SESGS SRGEE SOSSS ES S SSS SSSES SSSss o0
ISRSE UGN PESUNRGSEE VEEEN NN EE AT EED RN TS NN INEE ARG’ 10585E SERAE FEEET EEERNGNE HRESTBNVRI SNBAE NGNS AERSE BASNE FRGE HE ey
IHGEE SAHGHE SEREE GRS ISIANASERE IAGRAINAERCRERE BE s A S S B S T e SaeSS SSSEE oo.'vIIfo .
B EE R R RS SRR RIS RIS ST SIERERERES Se e <3 R R R R R R R B s R QO‘OTQHQ?A} R e R i SR
ISSSS SIS0 SAnes SESSS SSESESSESE SSSSS SAEES EESSS ESSEE IEREE ISASE GG SRS SSARE FASEE AESRE FOSEE CHGEE ARENE SELSE FESNE FRGE FLENE FRSEE NESTE VNS FEVWE CHEEE HE B
IRHEE HENG0 SEESE SETRE HSEIESITTSI FERTITERERININEIINCRA IRANANEEEI AERGEANENS SRARNENEEEE AEARA R 10 GEAER NNAEE SONEIRESEE FEAST AG0EE SRAAT ORERE FESEE 0L ot
T e R T R e S B ..Q'ﬁ'>‘~ PERER IR RIS IR TR S PODOE SORES PRORS CESEE SEBRE SESSE SHEES BH i i -+
INSSE S6THE SESEE GG SSSTSEEES FESSS IREEE SEARE SNERE HHEAESRNNE AEENLEREEE EESE NEERE LENREOSEEE SONNEPARNI BRERESSNEE SEERIFEENE CRRENREENE ERNS DEGEE B0 +
ISSS2SSS0T S2SN 0SS SESRS SRSSE SASSE SNSSS SESEE SS0RS SRESE SRSES SRSES SRESE FRSSE SEESE IESSS FERES ERGES SSURE SRS SRSEE SRS SFTAT FETTE SESTE RGNS SVIBE STIVE SOE IS
Lidsdiill B e T S B S e e S B R Bl R R B S R B B R e S B B S S T aae
INSES EREES SNGEH INEEE SEAEE FARAE ARSEE SNERA ASANSLANNR INEEEAARALSRNER AENEE IERESEEERE EERSNHARNY SUSRENEERIANENENUESE I ISEINC NNEREENERI CNERESNERE SU D
INREE FRENE RHRE INEEE INAER NSNS EANNTEENRE ERNANRENEDE ANENGURNBI PSRN A NGEE USRS EES | n\r: ISREE SEREE SH880 FEAGE SREEE SSSSE FREES FESEE FRSEE S80EE 00ERE SEENE EREE
+H1Ht
R e R R R R s e s RS S e A R 2R 17 P e R R N annns SR e B O R n e ISSS S8 884
ISEET SSLHS SHERN AEENE ISEEELADRE CEASE AENNE MAEEN EHAN AENVS CRRRY ARIRE SREVWREREL - > =! ISSSE SEERE 29884 20590 $888¢ S5550 SESES SRSEE SEEES S8ESS SEBEE SELSE RS
R R I Tt ARt EEEEE DS s S T O B S T SaSee SeSes SSSSs & B B B B T S T S R (el S s S
INUEE NSNS ARGES SERER SNESCASESL HNEEEANREI CEBEEGEEAG OEIIEERREI INESCAEENN ARREE FESES CRERE (RIS BEUSNENGRR SN0 NI FRSER CEOEE OSSR CURERSEENE ERERSBERRE 61
IBES NSEE SIS TRIEN LV LSNSE ANSAS AFBLE RCEHAUBERR0 IHAEE RO EHE TS LIVALCRAGE HONEE FRENAFRESE CENOEIBENI AEREE RIS GRS IRICE ENTRERERES SOBNUREENS RERNE EED N1
INSSS SRSEE SOREEHARE FASRE KRN IRREN HRSEE TREEE NNUNG GEIVETEEAL REERS LEVNU LI SRENE CHRGREEUSU HRESSERNRS NESNA ESES) CRCRI SRS CREESRIGES CEIVIGNERGERTED ERBIE
ISSSS SanE 200SS AENEE SRANE SEANE NSNS NEESN GREEYELAGE CUUNEIVURE LEREG FFFEE AEARESSTES SETICUBEE CHRUEHRETNI FUTEE SESCL IEREC ATRRT CEITTCUBTT 2T DL BN H434+
ISSEE SESEs SEHGE EREE NSNS NSNEL SRNRE SRS CEGHE HEREN SGERA NN KSR IR E N IS R SR RS N C SR R FR RO E SR e SRR CEEEF CESEEERESE SRBNE BRE! + e
PEDENE oo oo e il i S S S S S R B N B R R R e R R e e N B S TS St - -
ISEEE SEESN SSGH AEENE SRESESELES FERASERRAR KESRH SRS 0N NREEE SRR EEEE R RSN R CR R R AR SRR NN ROE R NEER I IR NN e E RS NS PR AR NS PSR EEEES REREE BB S
I8 SRS SNERN SRR FRANE ERASALECLIDERRE ERHTE GSHLE SRVACVEIEE CEBRI SN CEARLLEENE CELBO RO NNE COEERIREEI LRI RBNESERNEE FEERI CRATIEEESS SENREFERRE CRERIREERE
ISHSE SREss G020 SESSI RGNS ERNER IEERE ROAES CAN AL RS BAN SESEE EEE Rl AR R S R R E NS R R BN RN N NI E VR R ERRE S EC AR FEERCPEORI BEREE
or bt T e T e et e e T e e R e e e s e b e e et
B O O B B e e B . S S e sttt s s Nan oanes SOS8S SESES SEHHE SSIRS SS65S SEGES SGGEE SEET SOSEE S000E COSGS S8Ess ¢asoT vaREs
oot R R R S T SoEes SESSe Sttt aaons vosesstans SOSEE SOGHS SOOSS S6SSE SESEE SGSSC SGSES SRS SCSES SOEES SRSt VO
IR SR E RGN N TR S SR EI SRR RPN ERE R A RGN AW DS ..H. IS0 00 GOBSE CERES SESEE SEEHE SSSSE SHSET SESSE SHVS SSSLE SEBOET SESTE PSS SSSDE FODBE DHB S QL‘$7?5
i
ISTES SESEN FRUEN SPNSS IS EAEEEE FE0SE BUEET FE SN ERNS S RENUENEEs AN REE S EE U NN IS N AN SR GUEeNI N IR R IR EONEC CR NG I ONEEN CEEEEEREE GEEES Eu
ISRES SEUEE HEUNH FHHEHE SRHLY SERSN SSRIVLLLE HUSRLLRLEE INGEICHINE CHGREEERAG REAGN NG SEEERNRSNE R AR TR SHABIRETN HERNIGARET CRNRN RIS ESERIFOERE EEEF ER DR
SHS0E SVEE HRESE MOESS DEARY SRESE STREE ISSET CLVNE FLLHE SHANE FULHS FGESUSEBRE PEAEEINEIE HIDEE HENES INVEIBCANL DEOTSUANEL FHUREITERE SHGNIIGUEE SRECEERSRI GRS LIS
e S s Rl SRt e it SRR it SR I S i R P o I T T NN n oo o

153




473y N~ ...HDQU | uswidads

40} synsay isa) %sﬁ

i i
T T I 00 T S S SRS NN SRS R SRS
50 BRSO T I S ST 1) LR S o 1 O 1N L T -t IV = 4 O + Sls ..‘.#..... . W B OS B 5S NS W S -
L N T i o + 4 . . YRR = S B T -4 44 L4 L .«.o#&.-.wov,f
4 $-4 + datet. ....+.L.. INEEREEFNNSEESE SN SR EEED
INIER U S L e i SIND R 15 S50 10 1 T ) S5 A A A S 6 ) S GRS 51 M 0 +
..... . - .t . .. . 4t "Q.H.. . R R S e B
{ { 4 -1 gty 4 + ! dodtdad 2 4441 4
{ { 414 .. { 4 4 | Bt ) I gt
] 17 181 0 115 U6 15 08 i [
................. | ) o) R A o + SR S L e L S A
HEE HHHEE A
| 0 U R O S SR 150 U 25 6 0 et R I +
S RS e+ - i 4,
A § SR B 8 1 4 EE 55 I o U (51 11
..... AREESNassEnE C
| R S SIS ) 1 A S B R 1 R
dud | - i
+ - -4+ e +
T T e S .w .cH. -
¢ Lt s 4
| |
afed ot tednd
4 IR I 0 R S 58 4
{ 4 1 !
{ |
!
HE U ) 1 5T 0 5 4 S Y 44 i
S freny R L4l i
e S o= = + -+t .

TIEE T T3

R

uawidd fony I 0 1 ) IR

RNk SEEREEE AN BENSEENEE BN SN NN

B . I I BENSEEESENESSE S ESERERNNS

f ..\.“wc 0\ 1 5 R R 3 d T SEEREEEE

w. v..- .Q«awmn;,.g M 0 1 R NNESEEE] ..'.m).tu

| ] S D NEEE Seasssasssssanssanss

[ 1 ! .rozwre.o rEGEBﬂ 1 I 1 O OB D

' e e e woncadg Eupper 8 S ees: .H.z.ﬁwm
ERENEAAS AL v iy proT NSRS NSNS

BE v R s .n.u\x:.,_, - m CHgH REESREREE FEESE RN

T = WY 26/ MCE” & - I RBEEL. | EREEL A8 WS SEES) A.HH*RL
1 S S SR NS ?vﬁfTIijy!llLllé - .

! : ‘wnx\ﬁmqwdn wyeg | 9 1 ST

. Lol ! ENSB NS SENSEEY SENSESENEE

+ $ oee . .OM.o‘.

| M | I Il T

NS S S TRRSY HEENE NN 0 0 0 O 0 NSNS ES " RN

5 E e e H
anssn | =l da ] WNENE NS RN SRR =8 NSS!
N R 0 AR G S L neesan

154




0 BB
IS EE NOES
: {

i

e e r, ae J 11.
& ! { ] , { ! ] 1
| i | ! ! ! !
‘ H 4
et i ! ! 11 . ! ! !
1 1 i i i ! i1 L o ]
i |# 3 1 % ) 18 | T 8 |
H 8 : 3
() Lo
1

ey

T&ﬂ%ﬂ T

w :

IR

it

X
$ 1o

- *
.

eess

Seass feuses

. 1 T
t 9
4
£
: IR B RES
+ . ]
1

155

.




156

- -

{ 1 I T ISURS SRSES SRERE ARAUE AEDEY SRABH URNSE CEREE AR R,
b i 4 3 i AL W S SIS OG0 SRGGH SOSAE SHARS SSSSL SEGES SBRES
I 8 88 ! ¢ : INESENRS IEARNAVURE PRGN SEERE RRURS SRUGE ERABE SISO
ARENHeBEEA GERON HERRANUNEE ARANG NAA B i
INEBH BE AN SENEN ENERE e il Shesas bawn L o IEEBEREN INSNRANEUE KNDE IEARE NERYE ARANE BNBEI ISe senas
<+ 4 ;-
R . : 3 BN EEDES B 11 IS REEEE P —_
RS o PR i b iy 35 . BB EERUE BWE AN BB IGENESESEE INNRERESNE ENRE o
0 1 w BeERmR BOE B IGSEEBREES INESEREREE VERE! R 2
1 v S amn
i ! B 3 ¢t I 08 1 B8 1 e e i
33 I WL 1B i I 5 1B ERBNE BE RS +
i “f L g 3 ISBE 8886 i IFaESue }
] bt PR 2 i { $ Ty e
SomR) EEasl HERNN €SS BRSNS S8 8N S =
¥ 4 3 RO EEEEE HRBUE BE 51 IBE ERBEE AEGAET EITH: 3
B & 1 IRESH BEHS 8 81 IOROEVASBD GREE IBE RSB BEATE FERE! bE
{ I8 ¢ T34 43 : res T SREUE RERIINIBES SEALIBSRAT ERBFEIRTS SEB ! [ +
i = SE 34 INEBRADE OREDE BB il IEEAE IRSNACHSES EET D! IGEEE neSsansunt
)¢ & RS = wf IBERRERE DOR! IDEOSS SHESS SSNS
} EERW) B3  SPY BB BEIBELE HBBE ¢ ISEESs eS8 sanas
B os EEEEY SENEE DS R BB 7. 3 1 IBEaR SRse sERES
AW | IES B o & BL B ISR ERBEL BBV 2 IESSE SR8SS S8 aaE
IBFEG B B S W ISECHRSERE SRED| § saoms ov.?i‘ﬁ
3 i | B aE IBR SN BREBE sER B! } IOSES 8SS8S S8 ut
i 4 guEa 5 EREE AR 8! ! SBES BEEE ERUES
i S B IBEERESLE B8 i ISHEE SR ERA SRS
IBARE PESEE SRTDE FER: ISHEE ROBEE FBD B 3 -
) 8 AT Fm IBSEEBERES BHE B 4 s e
$43 i 6 1% 1 R 4 i § IBEGESRREN AS S8 + bo e e e
113133 il 3 ISEPEERRES ahEE 4 + et
| B { 3 ¥ saues S888S SSase
505 O 0 BN 50 0 R S i 5 5 11 b 1
IR T i | B0 3 ¥
: I ] | ! b | { + jesns
T B RN R N LY IBBRRBRTAY ARRS 1 4+
60 GO DO R B W SR UI  E IRERE @R NNE BRB | IS SSESE SRR SSSSS SRSES S8SE + nas
MBUE 405 IBUNEBSONE SEER S S80S S000S BEGSE 8881 + ReSaes
T Ty ......,.IM\ ISENHREREUNEAESHU FENNESNNND BUL "B SSuRT
P IBRE D RN S SESEE 854S SS584 SSS22 25088 05558 SAES IRAGL LASNE SSLSE INALL LEGE - SNV
RS RS AR SRRt LR Sttt SRR SR s SR e SRS S S SR R s T0as
| B IBOON B8 B R RS SRRt SRS SERE ottt e SR es S0 SR st
I 1Ll S s e s s anans et +
BRSNS B IBPZ4P ARIIENBEEGNAS PESSERONES IRRND ENERS BB AEBEE COREE SEEHE BEBAE BN + +
et 7 ISSBE IBBE! ISE FEEEE AGNES EAEACUENE BRELD BN B i )8 ESnaE 8 baes
=8 §1 P 2R R R S RS SRS 2200 0SS0 55255 52408 50488 28880 38088 S004 e
1] B8 081 ABEAGRNG NSNS NN SEERIESREERREENEASNE FARERRORRE SRURERNBRY ONE 13
o EAmE = 0
BB ESERE EESEEERERE BE R ISEETE CRHAE SNINNARRY FFREL FFAUE SENEE EHSEE FRGIE RELSE FEBESEBOSAL FVBDE TV A
L 1B ISRES SRANE LERR ISGNLEONEESNENE EEREE SRREESEANE IRSREEERNE LERABHRAGE CRNSEANIND BV L 1 pe
3 IEE0E00NAE SRERE SEHEN SERAESEREE FREEEESONE HARBURDCEE CEHACCUAGE BAGESE DAY
M ISR STRAL LR RS SRS SHBEE SHEEE SEPRS SEREE PSREE SREEE PHESS HEOEE POROE CECHE CESBT 88 PO B¢ S sReet e
. ... .. D e . s a e . . e B S e B e S e T Saddndndh Sha et S
IS ESERY DEE 8 1 BE® ISSEERBERE CREG! IS SESRE SEESE IRANE SESNE ERERERERVI CRESE ERATE SDEEE BB i
& 3 ISHES Ehed O8RS SSSDE O BB 6 SEREE SEESE IEEGEHEEEE IANRE ERREE CORNS TS SRANE SETVI 881
B8 SHBES SEEDS GHT. B R T SR B 12 CES RS SERES SONE TRHES EEBEE CORSE SLEEE CRNES SESAS SENEE CONE S B
FSEEERRE R0 IBBES RSETE SEEE I SESNE SIS RSN AN EG BT I SN NN SRS RN S S SRS ER BT ISR SRS I ERNRE R EREE PRGNS RERTE OSEEE BT poases
: ES PRBEE TINSH B! 8 IEFE SESEs IEESE N SIS NREREREERE ERNURAGRIN SRR RN SRR SREEESRENC FEER CORREFEEGRERRRE CENAS REED FEN e
2 SREEE = S SEENass SR E S SRR RS e R R AR R R R R S E R (RN EN R SN NE NG USSR I RSN CENET SRESRREESE
= 3=t IR B BB 191 B3 SESSSENSRE SRR SR CURREPREEE BNGRU RGN SR ERR ARS AR NS SRR R RSN PR SR RPN R G ORI CRERI EREE T ER S ]
) 3 3 : ISR SEEES RSB ISEDE NS PEBBY BB & ) SE SESSE USRS ENESE EROHS SOONTRINEE SRS GAE EENBIBESES
1 ¢ UEN § : R SRS SRES SB8 SHSES BESSE BaBal SREEE SRES!, 1408 MRS SEa0S SHE0E BEBEE SEES BOSEE SESES SEEEE SEEEE BESEE
Iy : IS SEREE SRSEE SRS IS GRERE SESGS GRS BABEE SRERE SSRG! L SES EEEEEELEE LREEE DCAGE EEVOT BIVRE BGUNI RN SESRA BOTRE
i IBAET NGNS EFETET SEREEE SRR $4daid .:.ﬁ..... B IS SOOSE SOSES CSSEE SASEE DEEAE ARASE EOGEE STERE SEEESGSET EORRS SO
- R -
I B | IS8 UBDWH BE! + ISSEE NEEE: DY BRBE I GRIGD SR B! S IEERE PERTE SHBHD RE BB GBS SESES SESEE SREE T
IENEE N W @ IBHBH BB { 1 444 + : HS I - ISSHE SESS0 SSRGS SBA S
HE ¥ B O 0 @ i IBEE AW E A : A SREET B IEENE HUNDE B 3443 EEUEG SSES) SRESE SRS
{ 1S 8| I RNNEH AETI SRS IESEE AN i 0 0 % 86 BB 1% B9 5 ISHEEBEEE GRS BERE IS5 SOSS $2898 FRsa
" : 1 IERENENEES IRSNEGEN N NN EERRAD AUV NAPEDER & E S IS BEE St IS SSTUE ERNEE INENN DIVES FACAN FUSRL STWTI FFHF FRSIT TR B4
1 8 RN AR 13 e e T e NS S EREi e 1§ SESES HBEUS CRGHE DIANE FUGHE SEIVD IEFNE EHVEE S ITE BB BN
RN B ] MR BRDR DR A AEER N EERTAGENE GOR N DR NG PEBRY SRS 8 09O S ISSESRENUNTE SENENEEREY HENEIENERE FRANEIRERT DESEE RS
£ i IS SEGHEIERAE ITATS ITENS IFATELNIAL HGCBRERVAE AVNNERRBID D WD O ICSRSEE SRDE SCRHE PRIGE YORDE SDSRE PRINI FESNE SHESN SRBS:
iy
tuean I o0 " 4 RS SE TR D60 A b 1S BB IS SRS NSNS SRENE RERGS SORNE IS SHIRE 2HVET IRERE SISV
3 ISENE NSNS SUSSL SRR UNENE NOEER @ 086 BNEE! 3 1S SSESESRGEE FEORERRANE PONNE ARRRE VEBAE SRV SSEEE FRSSS
ISEEE SHBEE B e IER R P ISRESNNER UNNEDURGD OB IO0 SHEH 18 888 ISRESESSRSES ORORINERGE NN EONETE EREGE BRI FRRDE BSOS
ISE BN S UENE SN N6 | INESEERNNNSENANOTN DRENN PO BBES BBH 8 18 888 B I R e R et oot tonctcsons sonnsoaes




IR g i . b 344 i S PSS IS pSt ‘4
4+ it INRNS SRDEE FEREE B¢ H 3 44 L4l
4 bt 4f WERe g S B 2 1SS O8NS 4 161 +be
! 8 i P tHEH e HHH HitH
IBERa SEEER TN LEEEE 3 i {
I T @ s BB 8t : ¥ &% wu ' P
SRS 5@ ) ++43 I e D GRESGHRAEE IBESSINISS SEERERERRE N ISR
4 4 ‘g PRBE 20 DI + DS 8¢ 4444 4444 it 44 ‘ 3444 5
EsESinasessEsan seaae oas + 4 IS8 581 1
+ +
P ASEEE AR RN B s %
I 3 . G R IBEGRSEH SNNEENRNEE FRNEE BEAE 43
- + ——
1 : S 4 USHRENAEEREERESE ERIEANREEL ARUBRENSNE INRRRINAGE ANERE RERSE EEREERREEE O IS DRSS SSNLTEEEES CERATCEESE SRTRG EEVST ERSEE FEE S
! ! B 1 40 IV EREPARNEAE RS DR HABPRNE BEUSNBARELAEERE EEEEE SRE : PSR aE RNt ERNEE SRR ERENE 00
&4 B 1 BB 5 IRSeE .0 NG BREUE 8oL i PEEREERAEE § 0 L oo o2t .- s SRBE
} ) 1 : : : i IDE BENE B8 B IS BERSEEREES S0 ? ISEEEERAEORNEE GEREE ERUST GETHT EIFVRE ERISE RVEES
S FE! 9 B s R E 3 IBEE REE IRER EERGECRSRE CEREA RS SEAT B CRERE IEODE FEEVS FEVIE ERI BT HH
HH L LR ! : ISRREERERERNANERBI LARBURGABL EERRE DS RTE 6 B 1SS 0EHES VESBE SRERENEEDE pEERS 4+
) i 13 { : ISSRANE AERALANERIERBANANERE BEBEEEBRES 1 IEEEE SHEELRSVEL RGNS SRERE SORST H+ 1L ++
..*. - .. . .4 . . . . . .. ey ey IR RS R cre s R R .. ey DR DR RS R Sdinnas St H
I SESDE 5! IERE CHRVE BRUOE CEREN SES RS FEEEEEUREE RERATRNERERRERY BB BS! B8 B8 IBSS SRECE ERSSE SEEEE CEERE SSNEE SOSET CRANE SHAES SENEE IRTRE EREEE
B ISSEREE GABSARANEE DB W i IESENSEESN INTVI BHRBE REBTV RN ISSS SSAES 1SS0S SNEEE SEEEE CSGEE S5EEE SHOVE SEBEE SEF N {
9 B ISR ESREN FURRE RN RBARN B ISESEERREE SRR CRENREEREINENGN: FUEF GG INACEEEREE CHSEICLRLE CERERIDOEE FESRUSRIEI EHENFINVEN EREEE NSEN] N
I EESEI IRESEDERIN GEERNE DS ! ISEEIEENE SRR UEDSECRSTR GFA -+ W IS SRESS aut ERECHRECRENTE ARASISEENT NUNAR SAAET SOUSH N EE S
SR IRER S R B ISEREESEE ONUILERRE ADOHE DBW PURE RN INE NSRS IPERECENLUEURAE ASSRISUENT NRERT FHUES BF -4 —
| B8 IERS8ERSEE BORVA BASHE | IEREERERD ARRNRDUSSCLARRBE DS i ISESEEEE 481 ISSEE SHEAE AEGRE FGRAN SVSEE SESEE SRENE SEEL: SEEEE
4 3 IDBDE HBD®E B 3444 i ISS SRRNE GOBEE KEE G 1§ (SR08 NN SENEERE GN1 et ST SoSst Satss SanEt SAESE SREEE sESt 11
B B4 -
1 ERE 3 I EEESE EEE! ISTEESENSE ESERTFNEAE INANEVOFENINPIERENNE NGBS IRPINI SEDNP BN 3
! i { i ERENSEEEE ISSSENSEEE ISTRERHENTI R URE AN RGN NN NT EDARE B +
ﬂv - D - . - . v ey . .. e .y - . IR Sl e ce s bbb LR IRRE SR IR - -4
1 1 <
(i ISHEE NN G E0H BN NG IR EE ISSSESSSES 2555220522 20000 AENGE NNGE HGRAS CEAN NHSAE SERAE FIREES BEEE 51
IBNER 00T Vi ISNERSEERE ARSNT SR INGSESHGEE SESEEEENNE FREGREANREE COSNERANAL CRNNCERANT AEEAE REESY SEFEE SRR
| B4 IBEEE DR i INASNEEINEEEAREE INGSESSSS0 SRS SREEE SRS SRNAE FRERE SONER FHOER SRENE IS RENRE BESRE SREE
N + 1 it ISSEEASESE SERGESANEE RGN IRNEE UGN EERNES ERAEEEEAAE SRR INEST FRERE SRRES
ISR EES 91 SESLNeESSN RE
H IBERNINREY BADRERRERN &0 ImmE nw : ISSESSSESE 0SS RESAE IEEEERARGE NGRS SARES CRRUL FERRE FESHE FEEET GEESE BEEET
I ITNR R ANRNS HN IBHBNARERIEEEES 0 S ISSSSESGEE SESEESSREE SRSEE UGS IRSGRGHANE SRR CEENE SNSRI EREGT SEESE EERES
8 TSR SSENE ISEE DURE BB ESBE! ISESE0RAEE FESESREREE ISARE ANGSE RRANEREEDE RO RORSE ERASS FENEE SREPEERESE
4 .“e - DS SWHHE SWEe. ++ . R ) IEEEE EEREE SRR SEEE AEREE EEaES SREEE SR RES SRR DS SENEE S Do
{ 1 INENE gUS! 3 ! 1y : INRS B INSGEIARAE ARRGE AGESYEESEE SNARE SRDES SRR PESSE CENNEARBEE IRVRERRHEE GVEINSSSTE SRS HEE D
$- 4 +43 L il -4 ++4 + . S OSSN RAREEORSHE SEEEDAGSEE NSRS SESEE ARG EEREC URRELEABUL RNV RGERE FEIEE EREEE SEESS ESSE1
4 4 4t PDE SRES st ...”...‘ R R e R R B O e S s T oe SRESS SREeS 8 R R R RS PR RS R SRR S
} i1 133 IBPEREUEANSNEN BANSE VRN ISESENEEE CEREESRNRE SENEEARANE CHRSUGEORE BRBANERLEE CHNEE SEFEE SETEE BRSS!
SHESE SSSEE SOERE FEEEE SEAEE SESEE FNNER PRI ASEEPISEEE 1NN SRREE RE} 10
{ +4 a8 AU BBUNY BN 1431l S HH S ISSSSSSSEE CASHE ESOEE CESEI REVEE SESEE EREAE SOESE BEES!
{ i i T3 i 1 BB RN B8 81 34 IENEE EE! R eE s SES R SOSSs SSSSS SENEE SRS SEREE SAGSE SEEE!
$- { 'S O mu) : amEsama 4 ISEEHBNE A0SR + 113 3 IBSES BS eSSt i NSRS COERE CEEREAREEE SRRERERENE SRNE BRESI
¥ 3 H 3 ) i BRE T ER S 6 < vl ISSSS SSESE RNSE CHRET SRECE SRS EDTEE SERII SIS OIS
{ 3 + RBE S0 600 B IS SR REGE_F 4l SECREREERDEEDRENPRCREEOCRIDANNE DRAET EHETT ST FRESY
e .. | SR a 1 $ ISV SLIVRLVTL GARBITIRVE SLE B IEE CRESE GRS ARESIECRAR CERRORSHNE REEE IDREE PRGNS ERESS
O -t | BN S8 ERO S B ISERE ARGSE RS0 SRS SRVRA v IESSRSEE EESNS CHSRL CRERE FEENE GSHNE FHOTE IDOEE FEINI SOES
SEBNE SNeNs SHES SSE8E RGN0 aRARE SRR R ES 88SE 3
] SHE ARSRE BB ISRBY FBE] IS RPRSAGREHE VBRBE FAD B! IGESESES SRS SEESE SRESE RESEE CEREREEREE COSRE INGSE VNG SETET FRIEE BE AN
14 i $ i3 8 8 8 444 “d 84 ¢ 1986 SSESS SERES SRS CEERS SRS ERAEE FNRCEARHET ISSNS HERES EEERE SENN]
{ ) B il { IR REE it 3 B! BEBRBED &S ISSES SEHEL SESEE SRASS CEAGE CRNEE GGSRI SHIUI CDIRS FFDOE BB
i i % B¢ 3 4 4 4 334 ++ JESEE FESEE SNEEE EERES SSRE CRNGVELRBE CUBAEAGREE CAFRE AUNEI PRSI FRES |
L
e i 33 { S B¢ 4 8 s IR W : 4 ISS SSSES SSSSEESEEE PERRERERGE EROSE INGES CESTN SANES FEEHE AN
. . .4 . .. . 4 . . . e e .o et . . e e e ‘e ... .- e P i i R
84 18 888! - 81 ESEEasE ERRR IRE SHOGE ASSEE SGE A IHEEE IRSEE SETEE ISEEESHEEE FRENIE RNEEI BEREE ANORE RO ROERT IRESE RO
EESSE 883 08 SRERE SSSHE SN SES S0 SESE it
3 IBRESE RSRSS RSN W 3 BBH SR I BESRESERS £ RS SERGE SEESE SRS FUEEE IESES NN ISTRENSEEE AUAECAERSE CHANTCANENT ENUETISENI FFREIDRENE
L | S+ : : b $4 IS8 SEES| } S RERESRRRAE SERBIGESI FRCEIRNENI IREEESEEEE LISHEGUOREEERRENUNNI BNNUIONENE RDERE SN
 BESUE SRTRE RBN B g & 1 HHH : i i RSN RERED FRVRGBE ISRESSESES SEGESRAREE FEURESANNT DENONNEPAT UBIDE USRI SROND SR NE!
3 B¢ S SERES SREES SanEE SRS N i -+ 444 IEEEEAAE IPHNEGRERN HGCUGEREI NGNS RSUEA NREESEN RN NNCESRURGR IREENNNNEE FRONINBRUS SRERN VB BN




e
3
q
J
Oy

! ] " T "
e B 4 ' . EBY Bt
e e T v.n'fo‘.lv?!.'o.n.y e e S S e + e
BTN 8 444 . . ‘ . + te vead
4 e ¢ . + S DS e O
U 8 I W E 11 L | FESEE RSB :
S R e o K RBESE
i | ! BEEE E !
i I3 SEsEs| B39 FERDS BEEEE £E CEROULE SHVEI NI RT FAWET BN "
‘ -4 . . Aﬁ.. + . .o e .. .. D R
0 B RS
5 288 i S e NG SR IR UN ERRNE REUT !
V0 10 1
8SBEaE E58 SEREEBRTEY 08" o IKBEEGE REAGAARENS FASDYRUGHT MEOUE HARL
13 e 0 SN EEREEFUNLE AESUE URERT HERNE YR NS AHS R
‘ i S R REREE St S R RIS TP SIS ’
+ + e | S ees cesToSTAsE: aSESH SESGE taats anuRs
IS EE RN B!
$ 146 A GASEE INSEEERRED SSNGNGSER) SRR RARRS @
! WS EUIE AEREEREREY §EDED HHNT it
oeE eSS RUCER P REBE hea a3
’lw - LIRERERE SR T R S “.r
ey R s & R EE RS SRS Seaas SEEEE SN
Ses 2880t shee H
e +1 ! ISE BAGEE BENEE SEFRS SATUR TSNS FSRTT SEAET :
- o —— - B e
4 ¥ o4 sodvstosssididiilLiods IS S8S9S 006
kb S wn s
+ + 4 ' ot v - “ree B I s D O s
¢ mbwd 480 B I SSaas SENAR G4 SRR EREET B0 ._
‘ 4. 4 + . . . ..o “ren “.an R e S e
e e B S S o Sae s SISEe S8 e 86 &2 _
e e O PR sSdanad




tepialonk |

t

|

| | weteg i el e
b=ttt ey e pR TR
& fioad ﬂ\.w a4
{1 ! | | ! !
S 7> ot S
| “ L Ln,. {53 hider .o |

1
1

i i
1}
} +
L
4 t
p— I DS SIS |
{
\
} +
b +

| SEERDE I

bR S

St

e ——

—————

MEBOE S SEES HEREE DR
1
4
} {
v +-
{
{
........ +——e——
l}
4 .
- — - I

A SN,

.__f_.

{

R o G

B e s S S

{

l}

]Illull]

4oy S iy eseds sy wynsey ey T

1 ) Tan SR T =
f | ! | ! !
i ! ! | ! !
! 1 ] | B EE 1814 o & o8
l ] 1 1 1 EEE 555 e
| * ﬁ | ! ! { , 4555
{ { 1 f SERREEERRS BEHET
| i ! i : B 67 WEE B E:
-+ _
1 4 I 1 1 1
} { } ¢
' 4 1}
{ | { i .
I ! ! ! ) " REREESEE:
i fiitl] i ! : sEEses
2§ f | PR
| ! SEEEEEY
S EEA B EBREE snsydins: S FRERE EREEE

——f———y e

o
-

H..Av*.Au.W‘NM»

B R

s

1§ 58 33
BB S SBEE 8
| IRESE B IS8
.’V!Y-l 1] .. .o
e ISSSE PENE
N8 | i
SESAE N ES:
13 !
-+
o,.. - . -..
1 9 B4 8

iTg}

e . AT S0 s Bl



A6

Circumferential Compressive Tests
Rectangular Specimen Configuration

AR

160




r— .1:’1\m yigaR ,c[l(l!l.l,‘lctplvl.\4 \E B ‘”i1141 |.l‘l'ovl>41|v|<‘n:4.4-1..”’11\ A.III.MJ )]lnn
| { { | ! !
! ! ! | ! I | ! !
x ey
} ! 1 L1 ! i 1
| | ! I ! ! ! ' i
_ ! ! | " | ! ! ! ]
pr I T 1 ! !
R3S SSER: FISHd ERant (Rt INRRd oRi SETEE1d IARRan ] | “ H
. t ERDEPHTS 3PCTINTART 11300 SOBESE SRaS: S EEE G G 5 PRESY SEEHE SRS 1
BEAE A gl dewpinmmea s IgR ! ! }
i S jxan ey R ! ] !
T 5 3 '] ~ s
i e og AW Ler e I ! ! !
 s=Ew: ‘r.w.\, xh,,. ik “RESEIRE 1L 1 ! ! i
PRSI CFEES SEETE SEL S Tl iidig el s aeasyana; 5 SREES BERE D SHWS
| s B8 GEDES RREEE BHBRH S Uk ¢ B 4 I3 ! 1 !
raashy ay has T w
\...!. + 4433 +d4e454 +
ttm...;..ﬂ Tir .u%w.ﬁ. ”-...%.3;..14 aan ymal
3 LY 0100 00 O 9 L0 0 o —
et m I SEE O
. ‘ + ‘ Lo + PSS -
ERNR WS DN S A R S " ;..-: r.“«.:-r imaNs s, it
! ! ! S EEaNs e ! T
{ ! trrty I 11 58S
i B { 19
I ! ! 9220 0 - e 12881 BES
+ : . + w . s
s S UL IS WDV TIPSR W— - e T d
I ! ! Hmw t : R ¥
1 ¥ { i @
1 ! 4 bt ”
. et e aEs s RESSS SRRTS |
i { { ! ! | i !
{ it ! !
ot ated smabl Easas chmae e SEEREEEAESOAS NSNS HEEVT FUG S SO G EREEN NG NS FAR Y i 13
| ! ! ! = I W
$enet i 1 I I ! 13 13
4 . ‘ . 4. + + . -
! I I I ! ! ! T £ WRE RS FUEEE B 5851
”r + + ) 5 t ' ff h t %-JS\ 4. . -
gue {



y A s | - —f——e y WV UUEN GPERI ST SN WA
} 4 4 4
! 1 1 t
m 1 t 1
4 4 {
b b s '061:10.‘(%"“‘!\?. — -
4 + + +
4 4 ! | 4
{
+— 3 + { t
$— | } . 4 i
———y - . PUG I —t—e +
! 4 $ 4 !
‘ e
¢

a.\d!\_”ﬂrv(./\ t.N Iiiﬂ L TR T TR

e ey sy ey

4.
BEEREEEEE Y8 NSS
4 . | P |
} S

SR ESREE

s-4 4
1 = 1 ,ﬁ
SIS SRR SNSRI ENGE SR IS RIS EESI SV SHER N SNRARARE SREGERERIL SR A

$ i |
i t t t
i B 4

1
{ $ 1

L Ll [

4
H.
S
|
 SERES SRR S S I T S-S . S SRR = S, -
1 { . {
{ { l
, . !
SR B R IO 1 1 [ Y e - ! B
' e + '
{ : t
1 $
t i |
i £ - ‘- IDESET ISR SN | - DS
I 1 | {
H RIS - - = == {
b - R ¥ =3 } 3 33
1 : t 31 }
-+

...... AUM.W',U.“»(w.C.VafL QQQWJ ” : . H . .
! Frais

. 3 , ..m;.. v,w >» H ]

Heies e i ey - T

PSSREES’ A" PRBMEE.SIEa 1'E ) Iateqc. At SRSSAES

ket i oM :.m?m T RN

B SEASE BSBEE S [ Dl A2

PRSI A

t

4

4

1

3 4 ! { } {
} 3 S ‘Inzf Y s L g { 1
4 | t }

gy - ..7. B e e vy - — b e et e -
I 1 FERY SRBESS-] WS RV BUL SEAET RS i

. ... ,«W .,E.s...,
"8 | -\ \ \ ¥ .-n
\J.K\ eulapdoBS L nw.h.. 4 n“-x g .\,JQ.

’ \.. 49 i TP | f\;& 2 ouay 115 4
2% Wl S e 2 o e 35 1 ]

) B

NP GNEEENEISN WSS S U WS S

t
4
) S
]
l}

S ' { . +
e B s e S

i | ....‘
t { BmERE
' ' Pdpst- —
! ! EENERI
...... st dot- et el
' | ' 4
{ 4 34 SENEes
‘ | .
4 | 4
INERERERENR INRESSWESEENE wHS
! + | T I 56 (N0 5 1 i &l i
4 -+ s -
ESENE EEERE BN SRS EEEE
| { { ERERE N il i iy
B 0l A I e R . S I -
4 + ‘o S .- .  gn e e i S
! | $
| mm me S B S B S S Smh S ) S S o 4 g e cun e oay s aun gaw Ghe un S M B mme o o e AN SN G OB RN ONE 4
’b#lwl!lx'! - —— -

S R e
i
+

PSR R

———

T — ™ I B W -

162




ISELt coand heas.

ey

47y .J)h.m.;?. wepeTy 0, :...!.:--h*\N -,

B S

+
NISES Slia

ERE3E anaazatati b

W\u

5 |
BERE BHO1
1

1

I~

Q

oot 38151 EEEEE
PR B 1
-

J751

g

3 dopt
¢N v«‘.‘
lﬁ.u\H,k 5 .fe?. 32 hbs

M

D b | 144 NAT .,m.r ‘._L..v,{f.w

J. :l:ﬁ

gy (s |

m 1#!

4
& 8
|
!
1

i
4
wosst g cShenanas pataas ..t.'l.l,(ia
! { | | }
} | { ! {
! I I {
{ H { {
pm e N SRS SSUDSND WREDEUI SN GRS U &
i { ! |
[ | | !
! | | i
b i EEESS BRLE) { R 111
! | | {
| | |
+ il { B ! G Sl s
i ,
| {
+ H 4 }
{ } ]
| !
L 2 ¢ e=s i bk el i i

»

5 1 oaG Y

4 | i
! ! i I
+ J2 L LIRS S ANERG BB BB AT w .lfto.uorcl
1 I ! » Rz
m Hied t ! i

163




N
4= s 1 | | ﬁ
' 1} + t I |
s @] TS e A E A ST WS By R S s
{ 1 ! | {
} | | | o
! ! T 1 28!
meseees o AR Sadss desdssadas dasd i
O ST W Tt S S5Ras!
T R 8 15 1 W B 5
b S0ug |uesladablp n I ; _ : |
eIy ALl { | ,
R 5a esae | ! i ! |
(SN T & & B ”fw : m foiiijiiie i
b PRRETERAS T N ! |
w o uopvanq Buipge 1 » 1 w |
ToN] < I Y s I
Kvl-—b. - l N w
{EE ] B0 L SEE R EEEe
B e e 1
SN | .
Toid [y o0y s, | ]
B2 ddeas sangl | W |
3 { 3 i 1 R e .
Bans: SzEsEREEdEs oS Ssssasssss
T EER S nE: =, FH .
! 4% 92 A
. —_—
!
I
!
| !
T T Il
“ | ” i 111
. . ! + ] g
! ! 7 ! &
{ ! . | { 3 ) S
. | ” u - v'AOAvl’"OLv“uxc»M‘
— b e . 4 5 25
. QHM:u | ‘;H tH
. ‘ er ! 8! 8 R HEREE BRERN N
. | | | S BRRRE SRRRs SRRRE o # .xm.;. 52581 1ST1 5000, 38 .
| | gt s R e T e R T R |
s be st SR R g Bt AR ese bt it HE R e e e e
| , “ “ L i 3 st
5 8 1 4 1
. 3 n ,. ., ! i .M 151 { 24 B
W { prits 88, pEHE e e R R T D a5825a520 aRazi o
ARSus DEEEY yponE EERES FRESS  Bopas BEESE BESES FEREY SEsszansasemas “ : i
u “ . { w | { L
.. b | i1 | I | |

s



sl T K L vttt Moottt b "~

At—,t.VA . .. . -+ + 1
Sanassasasas: RN ES NSRS A EEA S . w#% mEREsuEEsSasssamana amsaauE)
NS AESA TS AN NN SN S i t;::ux.”ﬂ:m...,xx..:,.:. HHHHHH
.‘..H... B M B i ] it 5 D O O O |5 3 {5 0
Iif:. e e 0 EBEEEE
T ET 5 S NSRS AR ISR RN SRR SN R
0 0 0 1 1 B 1 0 T8 I (5 ) ) 0 0 6 5 bK
R B RS SEESSESES SRS 1 e e e AT T T
ESuSEAREE SR AN W 0 0 SR
oo | Lo | S A
gttt T e ST = SRERPE S BN ISR St 4t 4 1
SENESSERS SEaENSNE 1 0 HSSEEENESNSANESSEENE REE By |
I W e RN R s sEe)
T \ - e ENSEEEEREEREe: i En HHHH S
2 0 1 T
I 0 0 E
SRESEITEEI RRRESETE) TRsE RRES SEREE R W S NSBBEESENEE EEEEEESES SSEEEGRNEE
oo 0 S T ] ! I e~
san ] I N EENE NSNS A EENE N = EEEEEEAEESEBAREY . 458880
. EEEEw | ! I S NS REEE SRS ESEEE AR
. RS SRR RRREE SaRe EEemsmssusEssssmss=sssessas SESaEnassnEaes ISEEEBERNE
e RN ! ! T S S SsaAaC A Sas!
. EEEEN SRS m I 2 R HH R P
samm asa: = mRSEsas am o ELNEE NSNS SEEES BEEEEREREE
! 1 ERiY 4 1 e = EeE S N TR § A SEE S
O SRS S e 8 i4-4 + 4 & ' ! 1
SEEERERC == ABES SEENE 98 NS S NE S RN AN SRR RSN R RE N
ECSGEESEAaE NN ERREE NSNS NSRS NN NSNS S ASE SN EESEE F RS
mawm CEHe SN SR B EESE SIS N
uoTvEs 3Ty peuwpeds 1 1 T 1 !
“ SEREa + . m ”.,.'.. . .”<‘ ++1-11 e '.‘.4...0 i3l by
S R E L Sea e ey saass soeas b mu R HUWHH
! 4 ft it} e G 00 O O 0 O W R
s . + |
AW T TS T NS SN DR
“.n 1 R - - . . .- .. o9 oo . . - R o e Y e IR s R
o W ”.;x.” HHHHH W
bdeior H H EEEEEEEE B SR TR SR SOt .H«-O.
FORPRI I eSS sass B esas: B EENEE NS SN SN SIS RS EEERE
T ihagaaid mES 9 BEESESNE ENEEE N SEEE SREEE RO N
e e e e e e
\\h\.aqﬂlj Jwbt — gt 4=t . v ' : =
4Bqr 3 T S AN RSN NS NS IS NN SRS NS
DR St 2R A Iﬁ-ﬁ..0.1?,+1J1.141,‘111rt¢:l]...... . ﬁ- Emas wEmE
B 4L JE NGRS S SN USRNSSR SN NS SN SN CEE A S AR SRR SR
bjoN, Joig B uny fust 1T HH ERTSY 1SS ENESENEES ENEEE NN B!
220 A SR s VRN SRR RE NN SEENNENEESREC VS )L ISdAds JEEEENNNSEGNE BRSNS SREE)
¥ i) 32 1

165

- e

.



+ 32T Sy s o e s 7 7T v

BT EERE ST T BTN SR ERE 4o an faaeh dSTEY ISeY Sakes Isns LRIt T 31
| { | ! ! { ! 5 W 1 !
: | 25 2585 g i ATt RaEa0NR0RARR0T 1SR, A0ASS ESSY4 Seuss Eah
| ot = sssue: 1 5w R
} i ! i ! { | ! m i B
" } el | ! } 3 o
e e et +
, 1!1[3#!1!?3!. ETRE | ” 7 | EE383 EREST ESEE:
TR TR ; { { e e w8y s Eaa
' ‘ ' 4 + | | . .
ST TR ...ﬂ?m«:aaid&* syuay TR THT FEsasas: W&Wixf-
T qel [~ Rw'of =bs il H N tril b
) 7} BRI E D § ] I P -
N i . +
'

i
pz
- L
E\VA‘LW A
1 } BCL2I o 10 > e 6.2 L
f A

Lo e, dgidd

G bt

W s

Dresaay!

PRI g SSE Y TR

e d

Fojgion tou ¥ L

..... §i Saeaa ; 2 it i

SESES RENSS ISAES SS9 FossSUusas EASRs BeLRs sogns anuse s Eunnannes ]

= ESEH FnHLR B RS |
223 =t { ! 55 e u.”ﬁm”y.q SRaREEIEPT can !
f | H 3 i W .:;::.ﬁf._x\,:ﬂ
| B e s i R R e
."1! ! } 88| ...;:. BEwS m!\\\
| | : S i R R I
W 3 2 ER -\ W RN N UESE A SRS FUN RS ANy AR T NN 1 3 it

, ! i 48 ik M S N Bl S B B S S EE B BER NS RE S SR e E SRR B NaREE SEERUREBSY RaBNEBOUA!
. A . e sl e
| i i } 1 ! ESGHRANER RS AN E AR ATERE RE 1 BSEARANES Ea: 8
! EaAaRlSsadettn $5iasn HH R .:.w....“. :“-WULY::.WP-- Eadesiddis dineiisais sitasiiss sessases
H | i ] ] 1 ! 111 | H 1 CEETET t
| SSSohiaasl candh 4582 ERESs SRSE8 IR att e E5RES Senas o | i maan 1 S s .o
. t | T = ! BANERS HeREE FUEGE BREEY NEREY BEREY may v

JEEZe TawEs sesay sousy spuay sy sasny ses, ﬁ gesas sagasses: .._4”.. ETesSasyiasesiasarsiusspourepsasceseasacas i

! _ | { { { ! { { { i
| SRS el S S I8 St s S5 et e - ———
“ fod o ¥ B L REEE R N B
4Sa%a Aiied S3eSubenta lateaittet tentuabis 588288 SR RERER2z 0220n bt W, ...... 58488d se2stteead takend ...Lw...;owm

W . | | ik L

e
v

e ———_ o o

166

e




I
1 1
w i
} t
— —t
+

“de
} e
v 4

1

- &
e S

S8 a
 BRa4 & &

S .i‘..  TE X W..!.. EERE ﬁ.uio. TRV paineds T

AF O T

vﬂ 707 @ @ibibe, L
W~ il

L
w. i |

FRED

Tl b e i) 'Tﬁt.tt_.&n o) Eunsey ea) mﬁ\.’-

M .y - ~ T ™ Hr ™Y 1 ¥ 4.4* % o & H\< YTy Y .4 p— I B V{AMJ e 1 LR SRR S S H
A _ . ” : 8
SESEZEEBESEE A6 RaLSS IUARY RELE BEEE 1 ShEREs ESZEIRIIZ0 \\\m“ e

] 1 ! 4
i T R i
EfEm s A L
{ § 4 { { | 8 ¢ { { =)
| | Eadsdihanannda | ! | : S Ese; H t
M ' ﬂ ...... | FEBEE RO b ....... 58 B B33 4-. T EmaE e E ....WOAQ.?lvv'AA.-Iv W | ‘V\ :
| | -4 « T
. 1 & : i B |

.«<|l!u.0.iﬁn...AA|lAA

'
'
I}

?ﬁn m.-_z s &

S35 ix

piabe

.L Tive 1. Suge -6‘

545 seastasten sunaas nes
4

.«\.Qnr 8 |

”At..*....ﬁ.a;“;.

,B& o vny S|

= - -

e e e

e et

I
|

BEnas Sumne pea e - —4ou. sREms mamas BEEEE vEayE RERSE i
| I i | | ]
{ _ e
..... : i Sag88ass tasdsiatns sansn as:
F ] F
SSSa4 SEant PURLS Seats SEEss oae SRRNS IRSE SER02 AR002 S00L.

{

-t

ISRES HESNE PRSI
8

167




e uaw)oeds Joy
P &
b4y 2t
rT T T T T T —r
S0 5 A 1 U e 0 L) ) 9 + b gt 4 S N S A .‘..H~..¢ S T o o N B e O O T e o o == SV (ST SN U U5 T 1 58 {
444 - 1 { ) TR K VS S S I AP A I 1 S THED S T Sy D S0 I 1 S N 15 1 4% AR N S NN N S N . . = - — +1 1+
4 | bl LY + + | 0 T 4 15 515 Ve L dedeateteibedad b L b logl ottt Lt Joportdaad ol Ll + 4 +
Ll 1 B 4 IEREEEN I 4+ L B e TR B R B i S EO SRR e S
et +—t b ! &
| 1 { ] 18 ) LT I ) O L Lo 0 I 6 O O 190 0 8 50 B OV IR 11
IR 6118 R 0 5 L 0 I 0 1 8 K O G 0 O 1 0 O O 0 O O 0 8
4 il 4 R IS Jergmagonted-dodcdad 3 A 3. L) B R e S e e T SRS SO SNSRI ER S R S IR NSRS N - WIEE N U 4 ]
[ t
- — + R .o .. . . R + o+ e . e . - . e R QVQIVQLIu YA‘L-,‘LI.'FJ«)L
1 il i - L § H;F
R e e S S B o e S B e o= SRS SVER S B S ST S S5 W G G [ S S0 S G W U S0 A U 0 U 6 N 0 0 A A U O 5 5 S U0 € +
I 15 5 0 0 0 0 O S S S B SR 6 i
-t - - + B R SIS - - o ....H4.¢.v~.0f>'.v O e e
I EEERN RTINS NN R EA AN SRR AL E RN BN S AN AR ED R
[ 4 et éu.lnl +
e + . .. - + - . - - - .c..+. . e +-+ + -
- ! ) ) 0 00 5 1 U 0 0 6 )L O O 0 0 OO O §
i ' T B R B e B e R T SRS e + H “
- 4 R - - .. R D g .. . . ‘. ‘. > + 4+ +4 i
bl $ HEEEN SIS REERERE NG eN NN bdd 5 2 ) 15 1 O Y O BB 8
4t ot 4+ M= + 4 4 - ‘e $—4-<tadd. Y S + ot + -+ '
[ 1 : 3§
| =
3 LI T T + ) 0 1S N 1 1 D 1 U A Y € L ? IS ) 5 ? N S S 55 T S R ) ) B 8 O 375 . <4
| 1 % IR mn G T BESESNNEEE RSN 1R | {8 0 ) 511 1 8 9 £ IBEES
i 1 - ) dt1. . . T | Y UL IS ) (1 WA S S 1 0 10 i | | B T 4413
L S + + L g s bl 4 IS o e A R R A A O 4 SeE®
) I 3
-~ !
0 R G G R I ] 1 I | 50 0 ) T ) L R 411! aEass
8 | 4 + t . bt i . RSN EENE) + 43t dt
LLLL] i } I | ISEGEAREsE RN SEZA& o)
i | ) 1 8 1) 5 O IMERE ! o
SRS SRR 2
= 4 35S —t et 4 + .,H.o.. et $tobatd o Lt 1 44— o —
| i } 182 5 O .(fﬂg i R W EREEE
! { 8485 O T R | B 41144
+ — - -
—o- + .4 o9 - -4 o - .4 - - - Ou«... i e 4 D ‘b . e B e S - WU WS S
+ 4 $doif—d. : - 4 T % U 5N B o X T . . 44 VL 1 | Lot ‘tloaLro..ﬂAﬁllcl?A
R + +—+ SR ? UNITUN G U W S . ¢ YO ettty B . INENESIS S SRR o S ENEe
4 44—+ -— 4ttt —+ T T T T e S S e B e e T o S e S SRS b
..?AM"‘..J‘...« 3 S e o e e o o o B e i B O O & = SRS e
! ok ity .._‘*.?.&Ynur BRGNS ERNNE NS IERES AR RS
1 1 [
EEEEE THI N SEME N L Nyl by {1 0 D 5 0 O 1 O 0 O O O O OO 5 0 OO OO A
. 4 B o A A L - . Y I - 1 10 ) B 5 . ' T U W - - D
idecleituntadte il N STes 4 4 WS I AR 1S A o N O S R I I I ) B R SR RE 1 TR |
IR U 0 Y 0 M 0 T 0 4 6 O O O 0 1 Y O 0 0 cee- ’
s o 0 7 D 1213 0106 £ (ST 2 ISEARENEASENNASSREERENE N ESRRELRAEAREIEARE S E [
T T o e o S W0 S oo e rriem P T s e I8 IS UNAH D WS W AUEHUN'ER EBUNSS AR ERERSSSUIR S SRS N SR RS 4
SRR SRS S ST AS S Ra Dl addigeind e U O o B dSbatd IMEREERESERAEERRERETRINE {
ERE ! | 1 U L Ll ] IEEENFEEEE SEEAM AR AN R i
I L ]
DT AR U B wich skt d B W ISERFTINE SR EREEE] I L L e e i L U e )
AU ETIARENTERSEEEENENERER EDE EIFERENEBEESEEN] IBESNENEENDWI
$ Q i« S SIS RS B8 G S A ) S ....+.... B A S R SO .YL.%
i a Sl 4 }
F4“. BT P o ] B R 0 N X O O 5 1 O O n.m. IBEEE B IERNERUENBUNENIERERE A RREEE RN
4L I 0 O mL;.*. L e C L e o L e L
Ehbz.—gd 5 = ....A‘.um4v~.. B TR T S T S S e ¢o-v?.o'4
..H...‘ s . 44 bt + “ L5855 B8 I o 0 WU AR ¢ bttt + - 7 S —_ $ P $—d—doi SEDEE W | TER T
i 'y




173U TIT T H e ™ ey el

SEREE Snahn pSkes SleLl S0 W] GAEEY STEESRRE 2RO R AREE N ealn nEERANEne s SE s el 4
} ¥ i i3 : 1 ESHE PRBHG BRI + et
3 } 4 £l ] I PBEE LA ISE B 3 SE SREDE FERSS
| " bt $h 3 S 4 i 3 3 44444 + s Jagas vaaa:
i + : + 4 NS SENES . RS 8 e
t 1 . + IS B IS SRSNS Saaen bt - . vy e e
. | SEEEE SS9 2 : id IR RSN PEREE EEUE EE NG IS RBREE B EENS B ¥ 4 s ~+H
i) { 44t ISSEREANS INNS! 0 ¢ i + i 34
Sa3SESESSS cEssaatad, H Esa:
4 4 i i % i & B {
i } i
{ { { $ } 4
2RRER RESER fuSaE Lann T ) 000 Y 't :
14 e 3 33 1 1
DI .  Suw: BB B8 b ! ISIEEEE EONRRANRES PERRLIRUEN HARGEEREAE RENNE GRSEE ENERR RS . |
angRD; 3
+ ‘ D B s s —
- . i IEESS CUNNR GEROE BANE
b { ISSES FERIE BRAGA SUDST
' . rr e st r et et e e H
§ {
+ DRI . R
3+ BUTIBERE B ISIRS SNRESSPRES PRSNE ARG ISRSE SREES 80884
4 'GIBI INEEEARESE SEREE BAGSI ISRSH 58588 BEE BT
B4 INHETBBRES B ISSSE SRERESERUE AEBEE MO NS ISANE SO0 886t
} ! e I EEEE SRS SEEEE FNSUS DARS! H Tl
—t
+ I SERERESRAGE ANELE HEUEN FRRES ENGES SRENESURES SRR D
+ SRS SRGEESRERE (UUREOEERL CORRGDEAEE ERGEN ADREN CRDEE PR T
! 0 40 ISNE FENEERREAE LEROENENAE IRENEERERY RGN IOANY SRR DD
! LLILELS SSSE SRSRRANENR AANAN ENSNE ORURRCNERE ERREUIRNRY EERERREENE
14 3 1 IESE REERE LBUSE FEERE HNONY YOS 81 Il SE284 SRS
4 IUNEE BUEeR 81 ISR ERNEI NRENE ENENCRRANEAEARE VSRR RENNESY BB ISRat SRS BRS8N
4 : S ISEEERRENE RRREE ENDNE RESDE ROBE] I8R5 s8N SRS
} i N IBERRES ISEESONE REREE ERUNE RRERE S OO B! 3 m
P b g
et teassEsass nasEnasl - ]
§ ISSES BRSS! EE LESENERIRS USRS FRREL QUL EF CER A i




+YTTTIIRTH - e v Ty

|
Snans
|

170

| ! | |
1 1 { ! ! ] i
1 ] 1 * BEAAN SRERLEELLE EaRNE D ia: ! I
et ESspmmEa 7 ! . I : T . s
} } { ~ } +1 } : { I RSB 1 IBBY!
et sesas . H H i HHHH ot
s assss fassssun: ! et . . : SEEESS. oes:
{ | “ [ ! i i3] ) m BB W 1B 01
1 | + . b PRy - .o —a “hew - - -
TSt SEPEE hurun Apuas sEIEy sEna reRTE LE: a5 = T H HH
Seves ! ! { HEt G Bme sy SRS SEESE SEEEE REOTE REBRE DAY GER:
3382 185as vaina 8 ¢: { i 1 5
I f ” HEEH : f BB EREEEDRETS HOSS N BENS: 2551
! “ | | 8 5 R 4 i I ENESES ARAVE BHES & GBS B
PR o 8 b J e R {5 o SgEsesnasasnanu: ! } 7
H ] ! i M 8 DHEHE B $44 : 4 IRgES R -4 ....\. I AEBE BE BB
| 3% 53: “ H HHH : FHH HH O P T
i ! e Saan. ! Ak AEEREEREES BESUE RS o6 HAES DEORE BEBAL bRLS!
SEESs nemes hnaai Binan asds L H !
5 HbT 87 /i §EwS RRARG SRALE RERON ARERD RD 01
+ i /4% RUNES NBBED SRDABEANE RRRRE BB
Pt 58 sERUaREELE SUBEE BEA DY  Gamnh
% R RS RNS a8Ne e
5 H + B IRRas SaBRi
b 5! Ssessasses
{ i i Bt
monsnane:
e HHEHE
T
Su % QEusEbonEs sERuERABEL RARE BEES!
¢ ittt
B Cadian nesn : it
. . ...o.

Sxes swass HH :
tEsat sas, ”
- 8= a0 1 I 3 T I
piisid Tt i EB880a hauEs henRE LRSS BRu! 1
T St t9sas tassayzanznonsane: sanes asay sesnsesy :
Hag b { i3 1 13T !
Tiii- Sanasifea “ : 33 +
| FIRcaNEEIFRNEs. ‘ | £ g 585 28880 H
| _ | . { ! bt 1 H
-——po - - - D - D - .. S I S s SMRdRandh Sasnnanss Saanans
M 23282 HE ! I ! frit f 1 M ﬁ BoS8esas Shaks Sa58y besas sabe;
B8niscaves _ bt e e e | $1143 fris 8503 58800 dansn sases SS! Sae:
i ST g .S 1 o

d




| +d > d\ .\iU fn\ t uswoeds 10} synsay se) | ,ﬂ% (

et [ I ] 0t O R 1 0 0 S S S RS
” 4 | ! | - 4 } 4 + SRR bttt L ]
4 | 4 4 i Ll t 444 . " 444444 ISEE B NS IR
4 { } 1 ‘ .t 4 R | . _ " M s M‘.A .y it et ¢¢'.”Jo“‘1
| 4 - - L R e 4. . - - R - - . e e - — -
i + 4 - | H ettt it $ 4 : Esd i i vw,»... = o DI &IQIQIH.I
! | { “ { Lid H ; + IENEEERE 4 tat IBESARARER REE B
H “ { ! 4 4 4 =l . + - + - b I S -t 4 R SRR st s ama e -
} v 12 S 0 . el ceeepe I ISSNEANEERERENE
— DEDES IS +
f | | | . L1 | 1 {7 O I I 1 Ly )
} " 4 } 4 4 ' 4 4 : 0 A I | v 4 Y 1 T bt .A*.' + e e oo ¢ IN IS IE U 1S I
e 4 4 4 4 4 ~ ‘ 4 ,H..’. R e 4 =t 4 g4 loimsq.vA
} 4 + 4 4 + 4 4 + ¥V S S S e O | ! S et 4+ ' R 4 » St 4 'Ax PSSR EERERE
b . e - .. L e S e et 1 IS EN S i + : q}»&qfa'r
! } } 3 ! ' } S S |6 M i 141 | i
- { ! ) 8 i ot ISEY < aNREEEnni
m ﬂ L ol i g - R A O e SRS,
r v i T
H % i SEEGENENEREAGAnE RERE! dEEESaEDER -
} ! I { IRERE 4+ VI ISR BEEEEE: /hEEEARE
} ! 4 } } 1l IERENENE® S SESENEREENEER RSN
} ! SR IS SV AP S TE Y S W 't 4 P . . - . bt - > SV IBUN NS I WS W ¢
i 1 85 20 8 5 1 oot st
| 1 : . % 11 1] ) 2 Y. ol | I REESERE N N EAMEERE A
) + - .. — 4 o 4 + et b4 . 4+ ¢ . - .. R S —. +—t el
| H bt e b + SR et astod: . e S [ I O U T O 0 N -
} { 4 + it $ - H . I R W S TSR S
L ! } 4
w I mEE i ] wunm e BN RS RS SRR SRR
! 1 I 38 A * MRS [ . : HASEEERA NEE - SESENE
+ 4 S e . [ ARV PR . - - - - +—+ . 11+ - - ‘xﬁl\”’ .- - - > -
- | ; . 0 UG O 0 BER O ISENI SERENEAEss
wv .......... bt —— —— H . A .- Lol wW ,
i } l N 50 0 O T B . RSN RS EEN 4 B | EEERER=28 IS TNERTERERESNEET
| } ‘. ....... R S . 38 T 161NN O ¢ i : +..\» BWEEERENN SRS 00.01.
_ i 1 RIS R ER : S=b H + dfad 4 & s 18 38 1 ¢A\.\.. bbb o L L WEEEESENE .Y E .. +d
b $-3 ' bt H | 888 I R e B 1+ B T B B
SasEnnsEns SR E Emmpumsn e S S HEE SRS 0 N EEe NS NSNS SN NN F RS ESE A EENEEEEE
v,rxvnnxrt"i,vo. -t L bl 24 h + 4 .4....%. 11 | doftadat ot il .s..&-‘f’ 1111
okt i fd 4l + 4ms + + ettt 3 ‘ 4 dodiabal +— | S E e SR ED U S S aw e .
T.:I;;:. TR numan & 5 BN B RS HE a8 T
.l|.. ' -t . - -y . S e + 1 . ‘e e S B e SR
! . 41 4 faddl } 14 {4414 IBEEEERED 5w -+
Ymgﬁ“.\ uv:m 1 t ! i1 .u N, + doatd ol i .w TN IS SEEE I S In W ?..oHTo.tiA
4 o 9 - it d
caanen st kqvx S ¢ \AQNNN A + + S gt +— R S
: 4 SV 1! 1S B S SRR I L6 24 g B e e 3 SERRERSARRRERS S
S SR s s speas HEEERSEENEENSNEENEEANEEE BSSEsERsEssEsEsEEEaaasss
iR .;....\ﬁwita&&.&«\, I SSeEsEENE SNt B SEEE AR ES SRS SA ENSEEENNEN AR RE RRNES
- J& H - LD 4 0 5 s : vy : '} -g—s : YA . foovuﬂo R
iimasssassseny Tt,enﬁf HHH H HHHHHH
\ . i I .r +—4 + - g ded. 4 1—4-1-14 + gt
[ j |
[{ire IFUle\. \b Ns SRS B .H $3 h B I . IRERW IBENREEN
B! y ....... I B E Wil I I EFEEEESESEE R EEE R
w  riy S UG i ESE SE 1 ! NEEEESEAE SRR SRR
i .‘qw ’% ol B} uaa?!:xwum ﬁl“,,.vl....,.,..o;-;.-.a--i. |1 T O 4 I FREEEEEE SN
Jesssasade oL IS G O 83K JoeRs BN S NEE NN R R i S5 sasEs sasEs SEEES
} ...‘.\ﬁﬂw:. VH i ui Y n ' NEEE S 1 .,‘.w..‘.
L “ /1 ! INERRINEERO ISR REREE N S
—_ -

h O fi

cd

s

PE—




O 3Y TS H s li!%

! ! ] 1 ! ! ! & BE) ane . 5 INEE SNNER ESNGE BHARE AREEE VROES BEAN]
v|..4"..w....f‘..ﬁv.‘.¢f!A,*....0.4.. PROSE SREDS DREEE PRBRE BHBSE BHBSS e
4 i <1 4 + P ' H SaEaanE R . R RS R s e
! ! 3o +} oy 13 8 sgeseEeny! 188 s
‘ ' R ) . . ‘ ‘e .. s .. .. P ‘o - .. R .- ...
13 ! B | B R : Wo : R BEERS SOOEE SRES SEERS SEEEE SRSEE SHSES SEEEE sos ine spsae
R o T S SRR saaane o e S
I I ] | I SRR FERE s ! BN EERER FESXERESEE RSN EUR M) ST GO0 RE SRO0.
{ ! & } 111 ] H 53 RSN EREER BRENE & IESEE SRENE SRBH B SEANE
e B s S S S - g ———e
i ] ! 85 IBSE S S IS B SRS : 4 84 &S CRESE SESRE REE W | ‘DR SRBEE ¥ 488 SEEES SEBS
| i { b : S SRSAR B LBEH SHW) E5 RS % “uﬁ,. S E0ees S200s 5503:
l 4 i
I ! { WSS GE NS FEEEE S INESS BRI HR 80 Vi @18 SR N SGEINBEE AN X] .L.k......,.....lv..; IESNE CEBNE EBVRE
- B S S S iR ey = -
_v 1 T 1 w ) AR RS AHES 1 B REREE EHEN SR 5T FEREE IRSOE GEEE 18 85 ERSRS CARSEFEBGL GECUI PIREE CEREI SEDES
! ! I HI o 1 : ] SRR SN GEEEIEEAEE HENE ) 16 BESESEsEESSEPEESY 0SSR ARSE CRLET CEDE
} 1 coiifes 1L ] ! 1 TS i) I8 (R SICEE EEEPIRTEEE SASIE FHIES pR IV HED B
i i} A ISEVNRTENV ARERE 208 44 i il bd 4.4 $4 b bbb add et 44 B B e e e B S
Sl ¥ BB JROES SHERE S5 T @S & NG SN Il IBEES FEFEE NEENE IS NS INEEE VUSSR ARSEY SHUSE GGRTE AESST ITNES
b e ﬂ . R . s+ IBRBY 9 44 + S B R A O O S e o
‘. + I SNeN N 4 InEw 3444013 . = IDEE ¢ 414, ISREE S St Daa B O T B . o e e T S
] ! t i 1 ISEEEEENE IRERE ARCEE SBERERRONBE" 4l ISS5S SSSSEBEUES NI PEIENRD IERERUNIE NUSHE SRUSE ABEED FWERE
e ISEBE HRESS EENNEUN’ RERSNAE EASNENOERE INPEL RAREI SN RRT HORES
IESESE RN U SRS EENES PENEE F~ JNEUHROERIES NERET IRRSE ANSSE EUERE S RN
: Hi: e RS Seun s sess, sudss SS00s S80ss sesss 560t 58553 Sasss sasst
". - - - . ... .o e .. ... R ...
F.v. 90 1B 8 I8 BOGRE EN0NE LO0NUONGTYE SHESL SEERI FURRY IRED!
] EREE EBEEIFETEE GEELL REDAT AEBUESOUNE FUININ INNTE EHGBT ERUD!
] 13 ISET FEENS UEUNS IRELESURGERUNNGENNET URNNEBESEI EROTI RO ET
! 13 SRS PESES IENUE ISAUEIRNE UEAUL FURNI SERUL FREEE SERNT ERE
S EEE DS o)
S GEEwE B
.
I S8S EENSEECEEE EREA NABNE TTRE HABAE EHAVE PASEN BEREN PEB N
) .o e . ‘. r e + e “r e D R e e e
B e SR
{ 1 SRS GESRELLONE CRERIREIRE VOVRVEEET NI SEPVUBRPEL ST E? 3
3 o ISEE DENS .“os R Oy SO .
} BESI PERAERPCEIBNBERERENG BRBR] IS8SS §ESER B RS be
} IGHEY BEGEL FNSUE FEENE VISR FROVIEIBEI REVRF SEREI FREFIFEETE
w.l....f011...‘.-4?1.?.: IPRE BNEEE o uR Y e

172




ML R S A andndeand e ¥ 7g

,
I I T T I I: T I : ] W 11
! ! ! ! M ) SRBEN BEEEY E Dops R g s e |
e e It 0 W PR A R R : |
! ! ! ! 1 3T 1 e e e ,
+
PTTSE EE R B A Gy FEEE RS 0E SRS AE AONEE AEERE FTIEE REER ARASE FEEEH RS EEERA RS EEY BD S, SEEEERERG CERRG HAARR FRDRE BEEE RSEE GRENS BRE’ ¢ BEES EHES! ,
} 1 1 H i RS
= b e e h | 3 11
i B RESEREGOE ey EESEE AR S SRS IR ERELS G 86 HEOEE EUEREBRESHERSSE EEEEE R- SRS HESEE USUHE BERBEHREAS
i ,
- ot $ + : : . +s ' ISSSS 2! R R SRESSSReSS SSSS " S688 SSSSS SSSEE SHESH |
T W e { 68 0 GEREEENNESREEE SEEE: 1 Be8E BB AN
ITTT SEES ! i . ssa s
B laney - 3B UL A S RIEEEEUNIE SUGIN EERES SR AN EE SEENE A NS IS SBEPEGHE NEBHD B ES
T e T SEEBEE EENd NEEN KN SBENT SR SRNANNNE SRANE QNSS! NENE EEEEE OB EAE N6
- 4 s =3 3 b€ . ‘e .- - $ebiait . Y > ree .o . B e e |
I i 88 6 I 1 STy o SEbEs SeES eets ™
! 8 b I % BEEEE SRS e : 5 0 4,
5 BESEE NNREE RAS NN AV HEH A ENE A RER AR ERNEUSUNE PRBER U DS —
Eagba dass: 7 S 1 K b aae 1 I 1
] ] Lty 8 BEERE S E G SROARHAEL AREAY H RS ST IR E) BB FREEE SREES FUNES '
3 i 5 @ 8B R L } G EE BB Sakats} =5 i IS SRESS 81 +ild
i 33 | 1 : H TRSE GHE + IS BEREE 0l - _
Ik nennn danals mmomz ban s 2 3 "
+ + - 5 B 444 v g IESES CHSHS SEBEE SSS’ .0 5 RS EE SR DR S R D R R R R B s e mu
i 1 | W 5 WSHE S $ 4 i 3 ISP REESE EEEREITERE PR EDTIGESNEERESS ERES IS SRS CUNBEFEESE SEEHT EE BB ¥
i { Tl i I I EUEEFNEURADEE FEBER REEDS KRG wa.“ B0 SRESH FENES BRRSE NESSE FENUE BSLRS GOEBE FRUH! 1
! ] 1 0 B 1 1 R EA IR BEEEE SRS SRS EENEE SN BRINE LRSS ENREI NESES ENSELRANEE PERSS ERENT CESSE RS |
1 4
G -
1 1 ¥ ! 505 1 1 R BE NS IRREY FRW AT B 6 9 SRS FUSEE AEBEE ST HUREH BLIEG DET T BB
l ! 5 25 i1 1 i ! SRS EEENE SHEHSISANENEEHN DOTRE RESTE : G F RS IEEEE DEESE EEEET RIS ROUSI SEEBE GHTS S
oy IS, SOTIW ] TNB8<9 18 5 118 190 R B B RS UT OE 0401 8O 001G 01016 1 GG AN PRGN FRE RS GRS ¥ ' @ Foos
‘ 4. 4 . ' 4 . T R R .. R . s . B s
ﬁrinnoi R S S e S S DS $ T R
+ . « 4 . + . + . . .“. . - . - .. . + . . - .. . R c .. “ e o - - ...




T H uaw|dads o4

synsay 3-6% C ] sanByy

-4

o
b
pd et
1+t

i 85

bvee o g o+

R L = SV e

D S

D

t

gt 4l o4
444
+4-4-+4
44

¢40v..
booe o o

D

—4—4

1

T
e e e e

*,

B S e S S WS

D e

O

444
++4¢

444
I
".E
I

HE

I = 1
et

T
bt d

'7-.2
{995 6
L L
3.

LS
100 08
ISEERE
BN EEER

44
ot 4

t+

—-4 ey
P R R
D
R

R
+ 44
e

- e
B e
4 ..

U .

T TT 8 1 50 S D ) 3
anes T . asssasamssa
B H } L i ! 4 |
000 0 0 K RO B 0 S 8
13 I 1 4 i +] L 9
efatutatad S 5 B B9 B e I 584 <R U S Gy 0. 0
I3 | il | i i 0 3 P O LELY
} X 4 i
b } ! | 8 O 1 o
- 0 4 4 4 ‘ 4 :
w. | ) 1L 4 + |
IESESERBOEHENTEE ESREE SN0 EESENNSENS
SESEAaESmEEEsEEESNENEumaEEEESEssNmsanEEy
wasEuERER ! . * e
| 3 ¥ 4 : s S 4

+ ,|'|0¢'h
| } ¢ | 0y 4
! ! i | !
,,,,,, AT R 0 S WD
} } { ! ¥ 4 i )

4 4 ¢ $-4 } I
} i .| } }
4 { { }

e e 4 ———

H Aﬂ " i i

4 + ' 4 '
’ ' o | 4 3+
| } } S O
| MEWEE S REa R ..n.A.o«y.v.o.l‘l'.T'.«J. el
b i & i |
} } ‘ L1l L
[ H 8 | !
Tl. |>»|| “ + { !
s ! =1 .lft..'.rr e
..0||||...“0|.|s.ylnﬂ s .4....4W.*..

gy g e e

] L

Swm c;.
B w%?Au 1&.

UPLIAE

Y ST S5 U NS W S S,

O |

o*uﬁ .- e~

O s

AR

1
+——+—¢

444

b

{

B
R RS

Rt

.w u:&uo

Dk g»

A
om o i
R
d3—4—+
4444
R
44
L
$~—4-4—4
T
T

TR s

4 440

174

R
4+
IR B

e pee e d

TH

VEDEUES N 1D U W
Lo

4
R
vt
4 44—+
e

D

P e e 4

B R s

= e ]

1 [ -1V 104
% t;_;_,_;...;
g :zom

S .

44 ¢
T
e

4444

It
4

1y
|18

.41

memEEREE uf

R e
T

bt ——— o

444
T
4444
444
O

ne 1
- -~
g
44 +dd¢
e
s 4 bres
44+ 4t
R




$3VY - TT - R vards ) ey wmu g L7 ey

[ , e FEgER wxmEn ma, EEEEuTaaws e T pUmRBDEER) Ruws wEE=e o Y
‘ » “ H “ ” u _ M HH _
l s, e | | m * t { | A * LTy 11 mﬂm. . !
m M m I . _ HH Fiiid
S B B S R RN o g et fiiit bl
H { | W A_v t ! ! 1 t
[ ! I i { ! { | { | A {
t t t { =+ ; e eas sne e
! ! | i { ! { !
] BTN B AR RS A K SNSRI AT RS S R ol e £ ,
| | P H8eE ! M , BeiugaEsandi
$5os s peade Sgenrinsssspassonsas sebes | M B3a3
e o = 1 25 BRSS! |33 ER R RS AR PSS EYRER CURS EE SN G ‘Q 38
| | ! ! | ! i { bt
w ,. EERE . H Hi , Shaas psebs f
e chiessiintde ettt b rL g R PE R R R R e { bt S e .
* ‘ 'S $ 4 ] 4
.  Rerets wmaad freeid | . e e u
882 9887 5.0 789 182 B PUEBL Uiz R o by sy FEEESSEORY sRaysumes sesmsssest raBLe SuSLE 95 3 B
BRISRER;. - - 1 RRAE ERRRET Y AL § shStaaa e RRSES i 2 _
Y R T e AV ey ! t !
oIy .m.sE Seust bosex 81 SE8s 28 {
,,T....'If...v.'..i..“.:.h&g.;%, 13 e PR o I EERES NEY ‘mi 1 | @0 O | -
Suoas svaws suems nns snesenEs " 5 r1E (17 g Gt 0 f H 55 N
{ { | N boooodos i 1 S ERRas 5 1 m : ~
o gt T I BT T enpee: SEEEA PEWRY s T 1 -
Taesss T 7L abus 885 05"+ 1 | ‘S¥ugzeus’ B e w HH T
g .}Wh ! .4.:!.:@&4@“1”4.354 T t T
BSESES5EDY chaRd Vugu Buaar s i SoEaL S RER
b S (SR B w b g 38
1 eGP IS BEE =AREE ST 3
w § { +

sons seanssess

| i ! &9

B S S G S B
$io :
H %‘;._
1
-4
3
!
T
i
)
!
]
1
|
I
8




——

——

APPENDIX B

Ultrasonics
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ULTRASONICS

The classical theory of the propagation of waves in elastic
solid media describes the longitudinal motion of an element be-
tween two adjacent cross sections in a long prismatical bar by
the equation

3%u 2 3%u
= _vy
at? ax?
where
u = longitudinal displacement
x = distance along the lcngitudinal axis of the bar
t = time
E = modulus of elasticity, and
p = mass per unit volume

The general solution to the equation of motion can be written
in the form

u= fx # Vgt) + glx - Vgt)

and 1s seen to represent two waves traveling in opposite directions
along the longitudinal axis of the bar with constant velocity Vq.
Thus Vg is the velocity of wave propagation and depends only on

the modulus of clasticity and the density. It must be kept in
mind, of course, that the assumption of a long prismatical bar
infers that the transverse dimensions c¢f the bar are small when
compared to the length, and it is also assumed that the cross
sections of the bar remain plane during deformation.

Sound transmission measurements for flaw detection and velocity
are made utilizing a Sperry UM721 reflectoscope. The pulsed echo,
reflection techr.ique is used for detecting flaws. At 1 MHz,
propagation is limited to a distance of approximately 12 inches --
or to state it another way -- a discontinuity at a depth below
6 inches of the surface is out of range. Sound velocity is de-
termined by the through-transmission, elapsed-time method using
the Sperry UM721 as a pulser unit and a Tektronix 564 oscilloscope
complete with a 3B3 time base unit (time base precision of 1%)
and a 3A3 vertical amplifier as measuring devices. Using this
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method, a short pulse of longitudinal mode sound is transmitted
through the specimen. An electrical pulse originates in a pulse
generator and is applied to a ceramic piezoelectric crystal

(SFZ). The pulse generated by this crystal is transmitted through
a short delay line and inserted into the specimen. The time of
insertion of the leading edge of this sound beam is the reference
point on the time base of tiie oscilloscope which is used as a
"high-speed stop watch". When the leading edge of this pulse of
energy reaches the other end of the specimen, it is displayed on
the oscilloscope. The difference between the entrance and exit
times is used with the specimen length in calculating ultrasonic
velocity. A short lucite delay line is used to allow time isola-
tion of the sound wave from electrostatic coupling and to facilitate
clear presentation of the leading edge of the entrant wave re-
sulting in a more accurate "zero" in time. Reading time to inital
rise portion of the sound wave gives some freedom from frequency
distortion. This ultrasonic test system utilizes a longitudinal
wave motion at frequencies near 1 MHz for graphites. A block
diagram of the ultrasonic velocity measuring apparatus is shown

in Figure B-1.
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