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ABSTRACT

A computer program was made to relate the produvction
and consunption of clay by a refractory brick manufacturing
plent. The program will inform the mining department of .
this type of manufacturer, the best places to start the
exploration of a c¢lay deposit, and that department, based on
this information and on local problems, will return to the
rrogram all the possivilities of exploring the deposit., The
best of these possibilities is then chosen by the program so
that the brick production will have the best supply of raw
saterials for a particular long-range production plan. The
programn also supplies the best possible composition for each
brick according to the clay availability in the mine and to
the production fluctuation, and the eventual stock of clays
that will have to be made,

The last part of this program was devised so that it can
be used pericdically to maintain the flow of raw haterials

as close as possible to the desired optimum,

i1l



T 1166

This lagt part was done based on:

1.
2.

data from a detailed prospect of a mine;

tests of the physical properties of the varlous
clays;

required properties for each type of fireclay
brick;

an estimate of a long periced production of bricks;
periocdical estimate of short period production of

bricks,

iv
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INTRODUCTION

It is the purpose of this theslis to investigate the
practicality of establishing a link between clay mining
and refractory brick production in the ceramic industry. A
computer program was developed so that an optimal sclution
that would satisfy the interests of the mining and production
department of the company could be attained.

Before attenpting any analysis, it 1s necessary to
define the tonditions of each department with regard\to the
company policy.

After a clay deposit is discovered, delineated, and
proven as belng of sufficient value to be mined, it is a
function of the mining department to indicate the sequence
of mining the deposit. At this point the mining personnel
face problems as to type and thickness of the overburden,
accéss to main roads, transpo;ﬁatidn, proximity of rivers,

weather conditions, ground water level, waste dumping location,

uniformnity of fhe clay, etc. Besldes these problems, that
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are common to most of the clay mines, there are others
related to the kind and amount of clay that the production
.department is willing to receive, fluctuation of this
demand, etec., which many times drive the mining section to
a selective mining which is the least desirable condition
for an operation.

On the other hand, the production department sometimes
uses a traditional brick composition, many times as a function
of chemical composition, and is not willing to change it in
fear of deleterlous consequences. This will undoubtedly
make the raw materials more expensive as a consequence of the
non-systematic mining methods required to supply the
reetricted demand. And yet, this traditional composition
will decrease the potentiality of the deposit since a second
class clay is omitted from consideration, and thus must be
considered as waste by the mining department.

Before the proposed 1link between clay mining and brick
production can be established, each department has to deal
with certain conslderations: The production department--
How can the brick composition be established so that most
of the clay mined will be used? The nining department~-
What are the practical possibilities of mining the deposit?

Managenent-~ What is the estimate of the future production?

Of course it would be difficult to state a general
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answer to each of these questions since each company will
have a different policy, which is a function of the demand
of the market, fluctuations of this demand, clay availability,
fiscal policy, résearch facilities, etc. A local study of
the situation is necessary for bétter establishing the
parameters of the problem.

In this iﬁvestigation, answers to the filrst two questions
are proposed and the last one only assumed, in order to

establish the previously mentioned 1link, which is its main

]

oncern, After relating the proposed answers, 2 concise

description of the program characteristics will be given.

Change in the brick composition

The brick composition 1s generally regulated_on the
Ptasis of two quality control techniques:

1. chenical analysis of the raw materials;

2. bpnysical tests of the clays.

Although it is not within the scope of this work to
discuss these techniques, a brief comment should be made.

Both of the above techniques are related, although the
first does not always show the structgres of the clay, and

since the behavlor of the refractory products is deeply
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related to‘the nature of the raw materials(l), the first
technique is not the most desirable,

A complete study of the physical tests of the clay will
give the proﬁucéion department more significant information
of what quality of brick is going to be obtalned, since the
tests will show the response of the structure of the ceramic
material to imposed forces,

The investigation was done on the basis of the second
technique, although, with some modifications, the program
wlll accept data from chemical analysis. In any case a three
component diagram 1s constructed as a source of data for the
program. Figure 1 shows one generalized example of this
diagzram and the lines inside it represent compositions with
the same property.

The varlous compositions of the brick that would
satlisfy all the required properties will be in an area
common to all of the properties under consideration. Figure
2 shows an example of this method. A variation of the brick
composition over the indicated area would still maintain

minimal standards of the three desired properties.
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CLAY A

CLAY B ’ CILAY C

avavAVAVAVAV CAVAN
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Py -- Value of a property under study

Figure 1: Diagram showing the plot of a particular
property for various clay combinations. The property

iz plotted perpendicularly to the plane of the paper..
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CLAY A
B Property I ¢ Area of
rossible _
composition
variation

-~
S
- ~

Property IT c CLAY B CLAY C

Figure 2: Diagrams showlng the
process of determining the area
of possibie variation of the
mixture of clays without
affecting the required properties

of the brick.

Property III
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Practical pogsibilities of mining a deposit

It would be necessary to compute a separate program for
this part since there are so many variables that will
Influence a declsion of how to explore the deposit. The
computer program would require input such as cost of over-
burden removal, cost of road opening, availability of
dumping places, cost of labor, cost of stocking, etec, And
yet, many times the most economical place to start mining
turns out to be an impossibility for some particular reason
{eege, river pollution). Intensive work has been done iﬂ the
field and today mines are being projected and operated with
the use of computer programs(354’5v6).

In this study, a computer program was made to indicate
to the mining personnel the Ttest place or a sequence of
good places to mine, only as a functlon of:

1. the relation of clay A to clay B to clay C;

2, the relation clay to overburden;

3. a 1ong range production estimate for each type of

brick;

L, the physical properties of the various clays.

The decision as to what place to mine 1s supposed to be
taken by the mining department based on the above information.

The practical possibilities of mining the deposit,
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decided as mentioned above, can be put into a computer
program that wiil chocse the best of them. This program
was also developed in this study.

Throvghout this study, whenever clay have to be

stocked, there will be a stockplile for each type of clay,

The computer progran

The computer progrem was made to e enployed in a

computer CDC-80G60 using FCRTRAN-II language.
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THE COMPUTER PRCGRAM

General description of the programs

The development of a2 mathematical model for a clay
mine~system analysis would require information concerning
the interpretation of ceramic tests of the clays and physi-
cal properties of the product to be made, which is out of
the scope of the mining engineer. In this ilnvestigation,
these parameters are used in establishing an approach for
a nining-system analysis computer program that should be
made to complement it. Besides this approach, which is the
first part of this study, two additional programs are
presented., These programs use the same parameters as
mentioned above, to simulate the mining process and choose
the best among various mining plans or determine the best
ceramic prcduct composition so that most of the clay mined
1s used. The gap between the first and the second part 1s

the place proposed for another system analysis study that
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would include all the variables common to a mining operation.
After the prospecting of the mine is finished and the
samples taken from the various assay points are tested, the
results of the prospecting and of the tests should be
transferred to a tape unit (see flow diagram in Figure 3).
In this investigation, since these datz were not available,
a computer program was devised to produce it. The program
entitled "Volume Calculation', bagsed on these data, classi-
fies each material, calculates the volume of each one associ-
ated with each drilling hole, and the total volume of each
type of clay and overburden. This information goes te & tape
unit which is fed into the next program ("Indication of
Places to Mine"). Based on this information, on a long-range
ceramic-product production estimate, and on the interpretation
of the physical properties of the various types of bricks,
the program classifies each total volume associated with each
_drilling'hole by assigning a number to it. The mining
department of the company, based on this map of numbers that
represents a degree of profitability in mining each specific
volune assoclated with each drilling hole, and on the various
mining variables (as discussed in the Introduction), chooses
one or a series of mining plans that will be possible
according to the local situation.

If there is only one possible mining plan, there is no
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FPigure 3: Flow dilagram of the entire study
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use for the program "Best Mining Plan'" and one should pass
directly to the last program. However, if there is no more
than one, this program chooses the best of them based on an
estimate of the cost of removing the overburden, of mining
the clay and, of the price of selling the prcduct. After
the best plan is chosen, the deck of data cards for this
plan should be removed and attached to the last program
("Optimization of the Consumption of Clay") which should

be run periodically and independently of the other programs.
Thls program chooses an optimal ceramic product composition
so that most of the clay mined will be used.

Following 1s a description of each program,

Program one -~ Artificial Data Output

The first step in analyzing a mineral deposit is to
make a prospect of 1t, in which a series of equally spaced
vertical holes are drilled into the deposit, and the
material contained in the core segments of these holes is
chemically or physically tested to evaluate the deposit.
Results from the prospect and from the tests will give to
the enginecrs of the company sufficient data for an
extensive evaluation. The analysis of these results is

time consuming and requlires a great deal of care, due to
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the large amount of data.

In this study where the analysis of the data 1s

developed, we have used a set of prcspect and physical tests

data, that were artificially developed by a computer

program.,

The following 1s a description of how this program

was made, and of 1ts output.

Program input variables

To develop the necessary data, the following variables

were assumed as kaown:

1.

2.

3.
b,

elevaticn of the division point between the
overburden and the first layer of clay, and the
elevation ofvthe divisicn point between each
consecutive layer in each drilling hole (three
layers of clay were assumed);

a square net of 21 by 21 drilling holes;

each hole is 50 feet from the nearest previous hole;
the assay points in each drilling hole are 15

feet apart;

the maximum and the minimum values of the physical
properties (PCE, shrinkage, water absorption and

strength) for the clays contained in each layer.

Although these values were assumed to be as simple as
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possible so that 1t would be easlier to check on the output

of the programs, they were considered as variables in other

programs that will accept data from any clay deposit prospect

with the exception of some particular cases as related in the

description of each program.

The order of the clays in the mine was assumed to be

the following:
Top layer -
Middle layer -

Botteom layer -

Clay C
Clay B
Clay A

Table I shows the physical properties assumed for the

cilays.

TAPLE T ~ Agsumed maxlwmum and minimum valuegs for

the physical properties of the clays.

PROPERTIES CLAY A CLAY B CLAY C
P.C.E. Max. 34.0 32.5 31.0
(Cone no.) Min. 33.0 31.5 29.0
WATER ARSORPTION Max, 28.0 20.0 15.0
STRENGTH Max. 1000.,0 1200.0 600,0
(in psi) * Min., 600.0 500,0 500.,0
SHRINKAGE Max. h,17 5.21 7.29
(in 2) * Min. 2.08 bh,17 5.21

% after firing to cone 14
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Program - Part I (see flow diagram in Figure 5)

The first part of this program generates values for
ILWDT, M, KDS, and LT (the meaning of each of these variables
is shown in Filgure 4), and calculates the number of assay
points in each drilling hole according to the parameters
previously specified. All the M and KDS values were made
equal to zero and LWDT and LT equal to 1000 feet (which means
that the edge of the drilling net was considered to be the
linit of the property)., This was done to facilitate the.

checking of the results.

Program - Part IT (see flow diagram in Figure 5)

The second part of the program assigns values of the
physlcal properties of the clays for each assay point.
This 1s done in the followlng way:
1. the conmputer finds out in which layer the assay
point is located;
2. the computer then determines the location of the
assay point inside the layer;
3, the computer then assigns a value for the‘physical
property by interpolation, assuming that the

property 1is increasing as the assay point zoes
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=

PAUSE TO SET
OUTPUT TAPE
KDS = 0
LT = 1000
21 times LWOT = 1000
M = 0

READ ELEVATION OF
DIVISION POINTS
BETWEEN LAYERS

441 times

CALCULATE NUMBER OF
ASSAY POINTS IN EACH
DRILLING HOLE

FIRST OUTPUT

PAUSE TO REPLACE
DATA DECK IN
CARD READER

READ ELEVATION OF
DIVISION POINTS
BETWEEN LAYERS

[

Figure 5: Flow diagram for program one
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J

CALCULATE  THE
ELEVATION OF
NEW ASSAY POINT

ASSAY POINT
OVER SURFACE

ASSIGN VALUE
FOR PROPERTY

ASSAY POINT
IN OVERBURDEN

ASSIGN VALUE
FOR PROPERTY

ASSAY POINT
IN FIRST LAYER

ASSIGN VALUE
FOR PROPERTY

ASSAY POINT IR
SECOND LAYER

ASSIGN YALUE
FOR PROPERTY

no

END

ASSAY POINT
IR THIRD LAYER

ASSIGN VALUE
FOR PROPERTY

Figure 5 (cont)

(8¢
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upwards in the layer.,
The program, and its output and input are shown in
Appendix I. The output of the program was transferred to

a tape unit to be used in the next program.

Program two - Volume Calculation

After compiling daﬁa from the prospect of the deposit,
the Tirst step in the evaluation is to determine the volume
of each type of clay contained in each layer and the volume
of the overburden. The surface of the property being
investigated is divided into areas by using each drilling
ole ag the center of a polygon whose sides are halfway
between adjacent driiling holes. This polygon is considered
to extend vertically down into the ground. The wvertical
distance between the assay points is used as horizontal
dividing points and generates a series of polygon shaped
volumes whose thickness varies with the interval between
assays (the assay points are considered as the gravitational
center of these volumes).

The material contained in each of thesc volumes is
assunced to be of uniform assay and equal to the drilling
hole sample taken in the center of the volume. From these

volumes an estimate of the total tomnnage of the deposit iz
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made by summing up selectlvely each one of the volumes,

In most cases this first calculation, associated with
other economic considerations, will be sufficient to inform
the company'!s management as to the profitability of wmining
the deposit. However, in the case of a clay mine, this
information should not be taken as final since the
profitability of mining the deposit will be, among others,
a function of the required brick properties and the
rhysical properties of a whole range of combinations of the
various clays in the mine.

This will be better explained in the next program. The
present program thus, should be regarded only as a step
toward the final solution.

The flow diagram of the program used to calculate

volumes is shown in Figure 6.

Program input variables

The input variables to this program are as follows:

1. indices I, J, and K for each assay point (in Figure
4 cne can see the directions of J and I. The K
direction is the one perpendicular to the directions
I and J);

2., elevation of each assay point;
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o D

PAUSE TO SET
INPUT  AND
OUTPUT TAPE

READ IN
GENERAL DATA
FROM TAPE

\\\\\\\Q

READ IN
GENERAL DATA
FROM CARDS

r’/,/f” ///,,/”
L\\\\\\N

READ IN OATA FROM
TAPE EQUIVALENT
TO EACH ASSAY POINT
OF THE FIRST OQRIL
HOLE -OF EACH ROW

/
Ui
<]

MUMBER OF TIMES EQUAL
TO HNUMBER OF ASSAY
POINTS IN THE FIRST
DRILLING  HOLE OF
EACH ROMW.

SUBROUTINE SERNA

@

Ficure 6: Flow diagram for program two
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L

READ DATA FROM TAPE
EQUIVALENT TO EACH

: ASSAY POINT OF THE
NUMBER OF TIMES EQUAL SECOND DRILLING

POINTS IN THE SECOND
DRILLING HOLE OF EACH
RO,

SUBROUTINE SERNA

CALCULATE AREA OF
POLYGON OVER
DRILLING HOLE

<SUBROUTINE GERMAN

OUTPUT VOLUME
OF EACH MATERBAL
ASSOCIATED WITH
EACH DRILLING HOLE

L

‘Figure 6 (cont)

22
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NUMBER OF TIMES EQUAL
TO THE RUMBER OF ASSAY
POINTS IN THE ORILLING
" HOLE,

I}

READ FROM TAPE
DATA EQUIVALENT
TO EACH ASSAY
POINT IN EACH
DRILLING  HOLE

|

SUBROUTINE SERNA

CALCULATE AREA
OF POLYGON OYVER
DRILLING  HOLE

SUBROUTINE GERHA!>

OUTPUT YOLUME OF
EACH MATERIAL
ASSOCIATED WITH
THE DRILL HOLE
MENTIONED ABOVE

Je N2 ne

Figure 6 (cont)
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CALCULATE AREA
OF POLYGON OVER
DRILLING HOLE

SUBROUTINE SERMAN

)

OUTPUT VOLUME OF
EACH MATERIAL
ASSOCIATED WITH
THE LAST DRILLING
HOLE OF EACH ROM

— |

| 4 no

yes

OUTPUT TOTAL YOLUME

OF EACH RAW MATERIAL

AND PIT SLOPE
CONSIDERED

N

END

a
/

Figure 6 (cont)
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10,
11.
12,
13.

elevation of the top of each drilling hole;
pyrometric cone equivalent of the clay in each
assay point;

number of assay points in each drilling hole;
distances from the limit of the property to the
first row (row of drilling holes in the J direct
in the I direction;

distances from limit to limit of the property in
the I directlon;

distances from the 1limit of the property to the.
first column (row of drilling holes in the I
direction) in the J direction;

dlstances from limit to limit of the property in
the J direction:

number of rows of drilling holes;

number of columns of drilling holes;

dlstance between rows or between columns;

pit slope in degrees.

Although the values of any of the above mentioned

variables can be changed so as to apply this program to

a study

of any deposit, one should be careful in observin

the following restrictions:

a)

the drilling net should be a square or a

25

ion)

&

parallelogram (the number of drilling holes in all rows of
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drilling holes should be the same). If this is not the case
the net of drilling holes should be divided into parts that
would fulfill this requirement and each part should bve
considered as a-separate program;

b) Aif the computer to be uéed has a memory of the
same size as the one used in this study (see Introduction)
the total number of assay polnts should not be greater than
6174

c) all distances shculd be taken as fixed~point
variables (in order to save space in the memory).

. The first nine variables listed for input come from a

tape unit and the other four from data cards.

Program

The general dynamic of the prOgramlis to read data
concerning each drilling hole and calculate the volume of
each naterial associated to it. Besides calculating each
set of volumes in each drilling hole the program also
computes the volumes throughout the program.,

There are three special cases in the calculation»of

the volumes assoclated with each drilling hole:
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1. at the extreme corners of the property;

KDS (1)

¥(1)

2. at the edges of the property;
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3. at-the interior of the net,
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As 1is shown in the flow diagram éach area 1s calculated
separately and the subroutine GERMAN develops the calcu-
lation of the volumé, This calculation is made individu-
ally for each aséay point. This is possible because at
each agssay point there is an assOciaéed fixed-point number
developed by the subroutine SERNA which indicates the type
of material contalned in that assay point. The classifi-
catlon made by the subréutine SERNA 1s based on the value
of the PCE of the clay contained in the assay point., If the
aggay point is in the overburden, a value of zero should be
givgg Lo the PCE and if it is below the last layer, the

value for the PCE should be -1,

Program output variables

The program outputs indices for each drilling hole and
the volume {(in cubic feet) of each type of clay and over;
burden associated with it. At the end, the program also
outputs the pit slope and the total volume of each type of
clay and of the}overburden.

(The program and its ouﬁpgt are listed in Appendix II).
The output 1s recorded in a tape unit that will be used in:

the next program.
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Program three - Indication of Places té Mine -

In mining a deposit, it is of interest to the company
to invest the minimum possible amount of capital and to get
the return as soon as possible(7j. There are unlimited
numbers of ways of reaching a final answer, each way having
a different cash flow pattern. The graph below illustrates
some of the possible cash flows. An optimum mining
pattern might be one in which the integral of the cash flow

curve is maximunm,

PLAN I

PIAN IT

CAPITAL RETURN (%)

TIME
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It is a function of thls program to give an orientation
to the nining engineers as to the possible ways of mining
the deposit. More than one mining plan may be possible and
for each plan there willl be an associated curve as shown
above, The next program chooses the best mining plan based
on the above proposition (the best curve is the one with
the highest integral).

Although this program cnly shows how to approach the
problem of cheoosing mining plans for a clay mining (a more
complete program should be made for this choice), it can be
used for this purpose as one will see later.

As was sald during the explanation of the last program,
the choice of a mining plan will be based on the physical
tests of the clay, on a long-range estimate of production,
and on the type of bfick or ceramic material to be made.

After all the physical tests of the clays are made,
dlagramns as in Flgure 2 should be made for all properties
being studled and also for all the bricks that the company
plans to manufacture. All the dilagrams showing the area of
possible composition are then superimposed to form only
one conposition triangle, Figure 7 shows an example of
thig diagram. The solid lines indlcate the limit of the
area of possible compositions. The dotted line is a general

division line which indicates that if the compositioﬁ of
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Figure 7: Three component dlagram showing
the determination of the general division

line.
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the clays being mined falls above 1t there will be no
stockplle formation and if it falls belcw there will be
stockpile formation,

The determination of the general division line (dotted
line) is made in the following way:

l. Find a series of points on the conposition limit
line of each brick (all the lines should have the same
nuinber of points and each point on the line should have an
equivalent point on the other lines). All the equivalent
vointe should have the same relation: percent clay B /
vercent clay C,

2. Calculate the composition of the point on the
zeneral dlvision line which is equlivalent to a set of points
with the same relation: percent clay B / percent clay C.

This calculation is done in the following manner:

LA fod (Pafia“i’?b;\-b*}‘ e 0 o'?PnAn)/(PaJA.a‘g'PbAb*{- .. "i*PnAn'{‘PaBa*i"PbBb'*‘ s 0

LB

il

...+Pan+PaCa+Pbe¢...+Pncn)

LC = (Paca-‘%P‘DCb‘§‘ LY .+Pncll)/(PaAa+PbAb+ s 0 -'{'PnAn'*'PaBa‘*‘PbB‘b’*’ > e 0

L) n‘{“PI-anJn‘PaCa’f‘PbCk)‘i‘ L) '+P1’1Cn)
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where:

1A percentage of clay A of the point on the general

1]

division ;ine;
LB = the same for clay Bj;
IC = the same for clay C;
= estimate of the production of each type of brick;
A = vpercentage of clay»A of the point on the composition
1imit line of each brick;

B = +the same for clay B;
C = the gsame for clay C.

- The subscripts characterize each type of brick,

This calculation is repeated for every set of equiva-
lent peints on the composition 1limit lines of the bricks
which results in the general division line.

The ﬁrogram for deciding on the method of mining 1is

shown as a.flow diagram in Figure 8.

Program input variables

The input varlables to thlis program are as follow:

1. number of types of bricks to be made;

2. number of points taken on the composition limit
lines of each type of brick;

3. number of rows of drilling holes;:
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WHICH PRODUCES A
STOCKPILE

Figure 8: Flow diagram for program three
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L, number of drilling holes in each row;

5. density of each type of clay;

6. density of the overburden;

7. percentage of clay A of the points taken on the
composition 1limit lines of all types of bricks;

8. percentage of clay B over the summation of the
percentages of clay B and clay C of the points
taken cn the conmposition limit lines;

9. a number that shows the relation: weight of an
smount of a type of clay as 1t comes from the mine
divided by the weight of the same amount after
being fired;

10. 1leng range production estimate of each brick;
11. the output from the preceding program:
a) indices to locate each drilling hole;
b) volume of the overburden assoclated with each
drilling hole;
c) volume of each type of clay associated with

each drilling hole,
Program

The first part of the program (see flow dlagram in
Figure §) develops the general division line, while the

second part, based on thls line, makes a judgment of the
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volune assqciated with each drilling hole. This judgment
is made in two ways:

1. there will be no stock formation - the percentage
of the overburden (in volume) is calculated and according
to this pefcentage, a positive iﬁteger nunber 1is assigned
to the drilling hole. (For the meaning of these integers

see Table II).

TABLE II - Numbers assigned to each

drilling hole and theilr meaning.

Overburden Case 1 Case 2
Stock Stock
+ +

Overburden Cverburden QOverburden

0% 7

0 to 10% -6
10 to 20% 5 -5
20 to 30% I ly
30 to 40% 3 -3
L0 to 50% 2 -2
over 50% 1 B

2., there will be stock formation - the percentage of
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the overburden plus the stock of clays (in volume) is
calculated and azccording to this percentage, a negative
integer number 1s assigned to the drilling hole. (For the
meaning of these integer numbers see Table II).

This program, its input and output can be seen in
Appendix III,

The output of the program can be regarded as a2 map
for mining. More than one mining plan can be taken from
this map. The next program has the purpose of deciding

whieh nmining plan is the best.

Program four - Best Mining Plan

If many mining élams for a clay mine are simulated,
one will find out that each one of them has a different
recovery of clay (clay that will actually be used) from
the deposit. And yet, the mining plan that has the highest
clay recovery, up to a certain period, may not be the one
with the highest integral of the cash flow pattern curve
(see the preceding program). Therefore, the choice of the
beet mining plan will be affected by the company's policy,
since the situation may be that there is a shortage of clay,
and in this case the mining plan with the highest cléy

recovery would be the test.
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This program shows both cases, that is, 1t shows the

clay recovery and the integral of the cash flow pattern for

each mining plan and leaves the choice as to the best plan,

to be made by the company's management according to the

prevailing situation. (This output can be seen in Appendix V).

Progzramn input variables

The input variables to this program are:

1.

2

3.

7
8.

10,

number of
number of
lines;s

number of
hole that
number of

number of

types of bricks in questiocn;

points taken on the composition limit

volumes associated with each drilling
have alresdy been mined;
mining plans being compared;

drilling holes 1In the deposit;

cost of removing the overburden (dollars per

cubic foot);

price of the clay (dollars per ton);

cost of mining the clay (dollars per cublc foot);

density of each clay;

weight of

an amount of clay as 1t comes from the

mine divided by the welght of the same amount after

being fired;
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11, percentage of clay B over the summation of the
percentages of clay B and C of the points taken
on the.composition 1limit lines;

12, estimate of the precduction of each type of brick
in question;

13. indices to locate the drilling holes;

14, volume of the overburden and of each type of clay
assoclated with each drilling hole;

15, index that indicates the sequence of mining of

each volume asgociated with each drilling hole,

Preogran

Befsfe running this program, an estimate of a periodi-
cal (monthly, for instance) production of bricks should be
made. The program then simulates the mining process, beling
a loop for each perlod, rTecords on a tape unit the results ‘
of each period and when all the c¢lay has been mined, it
‘starts the next mining plan. After a2l1ll the mining plans are
simulated, 1t rewinds the tape and prints and plots the
rezults., Followlng is an explsnation of each step of the
program and the flow diagram can be seen in Flgure 9.

1, Determination of the general division line -- this

part has already been explained in the preceding program.
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Flgure 9: Flow dilagram for program four
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Fisure 9 (cont)
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Figure 9 (cont)
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2. First estimate of the amount of clay to be mined «-
2ll the periodical estimates of brick composition are summed
up and an excess of 5% is then added to provide for operating
losses.,

3. Mining simulation -- first the program checks if
there is still clay in the mine., If there i1s it reads a data
card (which corresponds to the volume of each clay and
overburden associated with each drilling hole) and computes
the overburden and each type of clay separately. Then it

checks whether the clay mined, together with the stock of

/]

the preceding pericds, 1is sufficient for the estimate of

¥

production or not, If not the program returns and "mines"
another volume of materials (reads another card) and repeats
the procecssg. If the clay mined is sufficient it proceeds

to the next step.

4, Percentage of each clay -~ this 1s a calculation of
the percentage of each clay over the total clay available
(which includes the clay mined and that contalned in the
stock) .,

Se Minimization of clay A maintaining constant the
relation clay B / clay C =~ 1in ﬁhis program, clay A (which
is the one with the best physical properties) is minimized
in two ways in the composition of each brick. These two

ninimization methods are compared and the one that is first
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satisfied (the one that requires less clay mining to supply
the demand) is taken as the solution. The following is the
explanation of the first minimization method. The process

can be understood better with the help of Figure 10. The

roint J is the percentage of clay B over the summation of
the percentages of clay B and C taken on the line MN., The
Interzection of the line JK with the composition 1limit lines
i1s the best composition for each brick. These points are

shown in Figure 10 by the letters a, b, ¢, ete,

6. Minimum percentage of clay A which produces a
stockplle =-- the intersection of the line JK with the general

division 1line (point p in Figure 10) corresponds to a limit

composition of the total clay available (as calculated in
item &), Any composition of the total clay available with
a percentage of clay A greater than the one just calculated
will fall in an area called in this program "upper part of
the diagram" and it means that all the clay available is
going to e used. If the composition of the total clay
avallable falls in an area below the general division line,
"lower part of the diagram", it means that some clay B and
clay C willl have to be stocked so that the composition of
the clay avallable can fall at least on the general division
line wnich 1is representative of the minimum percgnpage

of clay A for each relation clay B / clay C.
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7. Complete minimization of clay A -~ this is. the
second way of minimizing the percentage of clay A in each
type of brick composition. It is particularly useful when
the amount of clay A available is very low. In this case,
the program chooses, on the composition 1limit line of each
type of brick, the composition with the smaller percentage
of clay A. If the brick does not reguire clay A in its
composition the program will take 100% of clay B, if the
percentage of clay B 1s greater than that of clay C or vice-
versa, At the end of this calculation, there 1s a determi-
nation of the amount of each clay required for the
production of the bricks.

8. Check for the sufficilency of the clay mined -~ if
the total clay mined is not sufficient to manufacture the
bricks, the programn simulates the mining of another volume
of materials associated with a drilling hole (reads another
data card) and repeats all the previous mentioned steps. If
the total clay mined 1s sufficient, the program proceeds to
the next step.

9, Check for the sufficiency of each clay mined -- the
amount of clay A available 1s compared with the amount of
clay A requlred for the manufacture of the bricks with a
composition as determined by the method "complete mini-
mizaticn of clay A", If 1t 1is not sufficient, the prégram

returns, reads another data card and repeats all the previous
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steps (if clay A is not sufficient to produce the bricks
with a composition as determined by the "complete mini-
mization of clay A" method, it will not be sufficient to
prcecduce them with a composition as determined by the other
nethod either). If clay A is sufficient, check clay B and
clay C.

10, Each clay mined is sufficient -- if the three
types of clays are sufficient, the "complete minimization
of clay A" process 1s taken as solution,

11. Total clay mined is sufficient but either clay B
oy elay C is not =- if either clay B or clay C is not
sufficlent, the program tries the other solution (mini-
mization of clay A maintaining constant the relation
clay B / clay C). The composition of the available clay
is verified to deterﬁine whether it is above or below the
zeneral division line.

12, Calculations on the lower part of the diagram --
if the composition of the avallable clay falls below the
general division line, the composition of each type of brick
as determined in item 5 is taken as the solution, and the
progran checks for the sufficlency of clay A, If it 1is not
sufficient the program returns, reads another data card

and repeats all the previously mentioned steps. If it 1is
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sufficient, the program records the results and takes
another period.

13, Calculations on the upper part of the diagram --
if the composition of the available clay is ahove the general
division line (see item 11), it means that there is more
clay A than the minimum necessary. In this case, the compo-
sition of each type of brick 1s enriched in clay A, starting
with brick 1 {(that should ke the more expensive). When clay
A is exnsusted the solution 1s taken and the program prcceeds
to the output and then to another perilod.

14, Check for the sufficlency of the clay mined -- as
a gafety measure, before the final calculations of the period

are developed, the total clay is checked again to see if it

x.lo

g sufficient., If not, the program returns, reads another
data card and repeats the foregoing operations. If the
total clay ig sufficient, the program proceeds,

15. Capltal return calculations -- in this step the
computer calculates the total amount of clay that 1s going
to be used in the brick manufacture, calculates and records
the capital return and memorizes the stock of clays at the
present mining stage. This stock of clays 1s calculated
whenever a soluticn for the brick composition 1is found.

16. Output -~ the progzram outputs the total recovery

of clay for each mining plan and the integral of the cash
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flow pattern curve for each mining plan (see Appendix V).

Note: The plotter used was the CALCCMP-750 operating
off-line., Modifications should be made in the program for
another type of plotter.

In order to test the program, two mining plans were
chosen in the followlng way: Plan I -- the extraction of the
clay 1is wmade from the drilling hole: J=21, I=21, in décreasing
numerical order to the drilling hole: J=1, I=1; -~ Plan II
-— the extraction of the clay is made from the drilling hcle:

J=1, I=1, in increasing numerical order to the drilling hole:

g
b

cgram five -~ Optimization of the consumption of clay

After the best mining plan is chosen the administration
of the company has sufficient data to make the decision as
to whether the deposit is worth exploring or not and will
have all the informaticn to start mining the deposit.

Thls program assumes the nining plan as being already

chosen. It actually simulates the mining process minimizing
toth the amount of clay that will have to be mined to supply
the periodical brick production, and the stock of the types

of clays that cannot be used., This 1s done by choosing the
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best composition for each type of ceramic product to be made,
The progran should be run periodically (monthly, for
instance) and its results, besides giving all the infor-
mation as shown in the output (see Appendix V), may convince
the company to change the mining plan. This may happen
because the initial mining plan was chosen based, among
cthers, on a long range production plan that is very likely
to change, If this is the case, the disgnostic shown in the
output would be a very large stock of clays., In any case,
if the long range production plan is changed, the mining plan
should also te revised by using the previous programs.,
The structure of this program is the same as the

previous one. Therefcre, its explanation will be omitted.

Program inpub variables

The first step in preparing the input for this program
is to have the volume of the overburden and of esach type of
clay associated with each drilling hole, together with the

indice

7}
ot

that locate each drilling hole in the net, punched
into data cards (a card for each drilling hole). Then, each
data card should be put in the order that the corresponding
volume of clays will be mined, and a number to characterize

the sequence of mining these volumes should be punched in
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each card. The deck of cards made as described should then

be transferred to a tape.

The input variables to this program are as follow:

1.

2.

Ly,
5
6'
7o

10.
11,
12.
13.
14,

number of types of bricks to be mades

number of points taken on the composition limit
line of each type of brick;

nunber of volumes equlvalent to each drilling hole
that has already been mined;

number of drilling holes made in the deposit;
density of the clays;

density of the overburden;

weilight of an amocunt of each clay as it comes from
the mine divided by the same amount after being
fired;

percentage of clay A of the points talien on the
composition limit lines;

percentage of clay B over the summation of the
percentages of clay B and C of the points taken
cn the ccmposition 1imit lines;

weight of each clay in stocks

volume of each clay in stock;

estimate of the production of each brick;
indices to locate each drilling hole;

volume of the overburden associated with each

drillinz hole;
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15. volume of each clay asscciated with each drilling
hole;
16, index to indicate the sequence of mining of each

volume assoclated with each drilling hole,

Progzram outnut

The output is divided into two parts: one that gives
information to the mining section of the company, and another
ﬁha%'gives informations to the production departnment.

l, Data for the mine -~ the information concerning the
volume and weight of each material to be mined and the stock
to be fade_will enable the mining personnel to plan ahead
the equipment distribution, the reguired laboer, place to
stock the clay, transportation of the clay to the plant, etc.

2 Data for the brick production -- the information
concerning the compositién of each ceramic product and the
amount of ¢ach clay used in each brick will enable the plant

personnel to prepare in advance the necessary change in the

producticn line.
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Non~Linear Solution

All that has been done before is based on the
assumption that the composition limit lines are not
intersected more than one time by a straight line (1line

JK in Figure 10)

If this is not the case, another approach should be
made for the problem of determining the best composition for
a serles of types of bricks. This approach was tried in this
study and it was found that although the solution is possible
1t will toke so much time to be solved in the computer that
it becomes non-practical (at least for our small and slow

couputer).

Program

The approach used to solve the problem was based on a
trizal and error solution, where all the possible combina-
tions of brick compositions are tried and the program picks
up the best among the possible ones.

The program was made for the optimization of the
conposition of three types of bricks, as an initial trial
for a future generalization of the problemrto accept a
higher number of types of bricks. It was found that the

number of times that the computer works through a loop is
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an ex?onential function of the number of types of brick., The

situation can be expressed in the following expresslon:

B
N =L
where:
N = number of times that the loop 1s used;
L = number of compositions taken in a ternary diagram for

each type of brick;
B = number of types of bricks.

If we take the compositions of the bricks as varying
by 5%, we will have 231 different compositions for each
type of brick, and if the study is made for 8 types of bricks,
as we did in the preceding prograns, we would have the
following number of passes through a loop:

8 18

N 231 = 8,81 x 10 times

i

The program was made for three types of bricks
varying the composition by 10% (66 possible compositions)
and previously eliminating all the impossible compositions
(the ones that would not satisfy the required properties)
for each one of the ﬁypes of bricks. This program goes

through the loop the following number of times:
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N =6 x 28 x 45 = 7560 times

It takes 15 minutes to run this program with these
simplifications. In order to run it for 8 different types

of bricks and with an accuracy of only 5% in the composition,

it would take:

18 16
Time = 8,81 x 10 x 15 = 1.74 x 10 min
7560

13
Time = 1.21 x 10 days

This program shows the Impracticabllity of using this
rrogram, Besldes, one has to run another program before,
that prepares an array of L points for each type of brick
which shows whether the compositions are possible to be used
or not, Both programs, in their simplified forms, can be

seen in Appendix VI.



T 1166 58

SUMMARY AND CONCLUSIONS

A mathematical model was developed in this investigation
to link the mining of a clay deposit to the productlion of any
ceramic product. This was done htased on data from the
prospect of a clay deposit and on physical tests of the clay
sanmples taken from the drilling holes.,

Since data from an actual mining prospect was not
avallable, a computer program was made to develop it. With
these data, the progrém developed a map to facllitate the
cnolce of mining plans. Once a set of mining plans are
chosen, the program chooses the best one, and during the
exploitation of the deposit it simulates the mining
operation giving data for the mining and productlon
departments of the company.

Suggestions for further work:

l. A computer program should be made to connect the
two main parts of this program. The program would choose

the best mining plan taking into consideration all the
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variables comnmicn to a mining operation,

2., Ancther variation to the present program can be
done by ucing chemical analysis rather than physical
proverties and considering the types of clays as being in
any order (we tcok the best eclay as being the one at the

bottom).
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1027
1027
1027
1027
1027
1027
1027
1026
1026
1026
1026
1026
1026
1026
1026
1026
1026
1026
1026
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1023
1023
1923
1023

PCE

31.5
3J4.0
34.0
33.0
~1.0
3140
3C.0
29.0
29.0
325
32.0
32.0
31.5
34.0
34.0
33.0
-1.0
31.0
30.0
29,0
32.5
32.5
32.0
31.5
315
34,0
33.0
33.0
"100
31.0
3040
29.0
32.5
32.5
32.0
31.5
31.5
34.0
33.0
~1.0
"100
31.0
30.0
29.0
32.5

WARB

15.5
2646
21 ¢5

0
14.6
13.4
12.3
11.1
19.0
17.9
16.8
15.7
27 +0
24.1
21.2

«Q
145
13.3
12.1
19.9
18.8
177
1646
15.4
2642
2343
2044

«0
14.4
13.2
12.0
19.8
18.6
17 .4
16.3
15.1
2545
2247

«0

« 0
14.6
13.3
12.0
19.8

STR

931.9
804.3
67646
«0
590.2
560.8
531.4
502.0
1058.0
905.8
753456
501.4
951.2
804.9
658.5
«0
586,73
55649
5275
1139.56
1032.8
876.1
719.4
56247
12,2
765.9
619+5
.0
585.7
555.1
524,5
1167 .2
1003.1
839.1
675.0
510.9
872.7
736.4
20

0
5839,.4
557.4
52545
1165.0

SHRK

4.27
3.81
J.15
2.43

«130
7409
6.47

5.36

5.25
5490
4,77
4.55
4632
Je22
3.15
2.39

« 20
700
6439
S5.78
519
4.96
4,73
1450
4626
371
2095
2.18

« 30
6.99
be36
Selbh
4.?2
4457
4443
4.19
3.51
2.79

.00

« 30
707
6440
5¢74
516
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18
18
18
i8
18
18
18
18
19
19
19
19
i9
16
19
19
19
19
19
19
20
20
290
20
20
20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21 10
21 11
21 12
1 1

SN
QO XNV

R o e e
O OVOONGCUVAGWNNRNRO O®NCGULWNRENR

| aad
VNN LKLLWNDEIEND

NN

955
949
925
9190
865
880
865
850

1015

1000
985
970
255
949
925
910
895
830
865
85¢

1015

10060
985
970
955
949
225
910
865
8890
865
850

1015

1000
935
970
955
940
925
910
893
880
865
850

1045

MA

1023
1023
1023
1023
1023
1023
1023
1023
1022
1022
1022
1022
1022
1022
1022
1022
1022
1022
1022
1022
1621
1021
1021
1021
1021
1021

1021

1021
1021
1021
1021
1021
1020
1020
1020
1020
1020
1020
1020
1020
1020
1020
1020
1020
1049

PCE

32.5
32,0
31.5
34.0
34.0
33.0
-1.0
-1.0

.0
31.0
30.0
325
325
32.0
31.5
31.5
34,0
33.0
33.0
~1.0

+ 0
31.0
30.0
29.0
3245
325
32.0
31.5
31.5
34.0
33.0
‘100

0
31.0
30.0
29.0
32.5
32.5
32.0
32.0
31.5
315
34.0
‘100

.0

WAB

18.5
173
16.0
275
25.0
2245

«Q

« 0

0
13.7
12.4
200
18,8
177
1645
193
26.0
23.3
20.5

«0

«0
14.3
13.0
11.8
1G.6
1845
17.4
163
15.1
25.0
216

«0

0
14.6
13.4
12.2
20,0
19.1
18.1
172
163
15.3
24.5

o0

«0

STR

990490
815.0
5400
975.0
85010
72540
0

s 0

o}
568,2
534.1
1200.0
1035.9
87149
707 .8
54363
930.0
763456
62743
0

]
581.6
551 .0
520.4
1147.3
99140
834,3
6776
520.9
851 .4
6800
0

«0
59040
560.0
53040
1230.0
1068.8
9375
8062
6750
543 .8
826.1
0

1]

SHRK

4.90
4.64
4,38
4.94
3439
273

« 040

.00

«30
6.63
Se32
521
4497
4.72
4.48
4.24
.65
2e74
2e22

«30

.‘)0
6.1
6,27
5.63
513
4.30
49‘57
4.43
4.20
3.39
2.50

«00

«00
708
5,46
5433
5.21
5032
4372
4.53
4.43
4.24
3,26

«030

« 00
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NN

1030
1015

1000
285

970

955
949
925
910
895
880
865
850
1045
1030
1015
1000
985
970
955
940
325
919
895
830
865
350
1045

1030

1015
ig00
@85
970
855
949
325
9190
895
380
865
350
1045
1030
1015
1000

MA

1049
1049
1049
1049
1049
1049
1049
1049
1049
1049
1049
1049
1049
1048
1048
1048
1048
1048
1048
1048
1048
1048
1048
1048
1048
1048
1048
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1045

1045

1045
1045

PCE

.0

0
31.0
30.0
30.0
29.0
34.0
34.0
33.0
"'100
‘100
-1.0
"100

0

o0

31.0
3o.0
29.0
29.0
34.0
34.0
33.0
-1.0
~1.0
-1.0
-1.0

«0

0

«0
31.0
30.0
29.0
34.0
34.0
34.0
33.0
33.0
"’100
’100
-1.0

.0

.0

.0
31.0

WAB

0
0
14.3
13.4
12.4
11.5
26.8
24.3
21.8
0‘0
o0
0
+ 0
«0
0
«0
14,3
13.3
12.3
11.3
26.5
24,3
2241
o0
-0
0
o0
o0
«0
«0
14.2
13.1
12.1
28.0
2640
24.1
22.1
20.1
0
0
«0
«0
o0
.0

14.1

STR

.0

«Q
5832.8
559.4
535.9
512.5
941 .7
815.7
6391 .7
0

«0

«0

0

0

0

«0
58240
557.4
532.8
503.2
925.9
844.8
703.7
.0

«0

o0

0

«9

0

«0
580.4
5536
52648
10000
901.%
8033
704.9
60b6.6
«0

«0

0

0

.0

0
576.9

SHIK

«30
«00
65493
6.45
5.’96
5.47
3,37
3.21
2+36
«30
.00
+00
«00
«00
« 00
«00
6«91
5490
5.39
5,353
3.78
3.290
2+52
« 00
«J0
« 040
+ 00
«J0
«030
«J0
638
e 32
Se77
4617
J.56
Je.14
2¢53
2.11
«00
«30
«00
« 30
«00
.00
6631
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190

[WONE TN RS
OCONOCUALAWNR WNRO OO NGCU & WN R GNP

985
970
955
940
925
910
865
880
865
350
1030
1015
1000
985
370
355
949
@25
910
895
839
865
850
1030
1015
1000
985
970
955
949
925
910
365
8890
865
850
1030
1015
1000
385
970
955
9490
925
919

U
<>
M

30.0
29-0
315
3440
34.0
3350
33.0
"100
-1.0
-1.0

«0

0
31,0
30.0
29.0
32.0
3440
34,0
33,0
33.0
“‘100
”‘100
-1.0

«0

'0
31.0
30.90
32,5
314.5
34,0
34.0
33,0
33.0
~1.0
<310

!0

-0
30.0
29,0
325
3240
31,5
34.0
34.0

HAB

12.9
11.8
15,8
2643
24.4
225
20.6
+0
« 0
o0
0
0
13.9
127
i1.4
17 .4
27 .2
2543
23.4
21.5
«0
«0
«0
«0
0
13.8
12.4
20.0
17.7
15.5
26.4
24.3
2243
2043
« 0
o0
« 0
« 0
13.7
12.1
195
17.7
16.0
270
25.0

STR

548 .1
519.2
616.7
912.5
818.7
72540
$31.3
«0
0
«0
0
0
5729
541.7
510.4
831.6
961 .9
86647
7741.4
6762
«0
«0
«0
«0

56948
534,9
1200.0
831.8
563.6
91845
81649
715.3
613.6

o0

e 0

.0

.0
566.7
528,2
1133.3
883.3
6£33.3
95147
848.3

SHRK

621
SebH1
4434
Je71
3.22
273
2+24
«Q30
«00
.30
e 01
«30
6.73
6.08
5.43
4e.566
337
347
2098
2.43
« 10
«00
«00
«00
« 30
6eHH
5434
5421
4.74
44,26
3.74
3.21
2.58
2.15
«00
«00
«00
«00
650
5.30
S5e11
4,74
4437
392
3.38

88
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395
880
365
850
10390
1015
1000
9385
270
955
9490
925
910
395
380
365
850
1030
1615
1000
385
970
G55
9490
225
9140
895
880
865
850
1030
1015
1000
385
970
955
940
925
210
8395
8890
8365
850
1930
1015

MA

1039
1039
1039
1039
1037
1037
1037
1037
1037
1037
1037
1037
1037
1037
1037
1037
1037
1035
1035
1035
1035
1035
1035
1035
1035
1035
1035
1035
1035
1035
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1032
1032

PCE

33.0
33.0
‘1.0
-1.0

0

-0
30.0
29.0
32.5
320
31.5
34.0
34,0
33,0
33.0
-1.0
-1.0

0

0
3040
29,0
325
32.0
31.5
31.5
34.0
34.0
33.0
33.0
“100

-0

30.0
29.0
32.5
32.0
31.5
31.5
34,0
34.0
33.0
33.0
-1.0

-0

.0

WAB

229
20.8
0
«0
«0
+ 0
13,5
11.8
19.2
177
16.2
27«6
2546
23.5
21.5
]
0
0

13.4
11.4
19.0
177
16.4
15.2
2642
24.2
2262
20.1

o0

0

+0
13.5
11.2
18.9
17.8
16.7
15.5
2649
24,9
22.9
20.9

» 0

«0

«0

STR

744.3
641.4
0

«0

o0

+0
562.9
5200
1088.0
878.0
668,0
979.7
878.0
77643
674.6
.0
«0

0

o0
56040
510.9
1057.5
879.7
7017
52347
911 .9
81062
708.5
60648
«0

0

« 0
561.5
503.8
1051.5
892.4
733.3
574.2
94b6.7
B46.7
74647
64647
«0

o0

«0

SHRK

284
2+30
«3J0
«30
«00
«00
6452
Se5H3
4.73
4.42
4436
3,53
3.00
2.47
«00
«00
«J0
«00
6.46
5.42
5.00
4473
4.47
4421
3.71
3,13
2e55
2412
«00
«0J0
<00
6.49
5429
4499
4475
4,52
4.23
J.A39
J.37
2.85
2432
« 00
«00
«90

89
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11
i1
11
11
11
11
11
11
11
11
11
i2
12
i2
12
12
12
12
12
12
12
12
12
12
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14

UGN
P OOUGENOCUAWNR

[ N
OO0 N UM A W=

NN

1000
285
970
955
949
925
9140
895
880
865
850

1030
10153
1000
985
970
955
949
925
910
395
8890
865
859
1015
1000
985
970
955
940
925
210
895
889
865
859
1015
1000
985
970
955
949
925
919
895

MA

1032
1032
1032
1032
1032
1032
1032
1032
1032
1032
1032
1030
1330
1030
1030
1030
1030
1030
1030
1030
1030
1030
1030
1030
1028
1028
10238
1023
1028
1028
1028
1028
1628
1028
1028
1028
1027
1027
1927
1027
1027
1027
1027
1027
1027

30.0
29.0
32.5
320
32.0
31.5
34.0
34.0
33.0
3340
“1.0

e 0

«0
30.0
29.0
3245
320
32.0
31.5
31.5
34,0
34.0
33.0
33.0
31.0
30.0
29.0
32.5
32,5
32.0
345
31.5
34,0
34.0
33.0
~-1.0
310
300
29.0
3245
32.5
32.0
32.0
315
34.0

WAS

13.4
113
19.1
18.0
16.9
15.9
27«6
2547
23.7
2148

«0

o0

«J
13.5
11.7
19.4
18.3
17.2
161
15.1
26,1
2441
22.1
20.1
15.0
1345
12.0
1946
186
175
16.4
1.4
2645
2424
2242

0
14.8
13.5
12.14
19.8
18.8
17.7
16.7
15.7
27 +1

STR

560.7
50761
1070.0
9200
770.0
€209
980.5
883.9
787 .1
6303
.0

9

«0
561.38
51745
1110.Q
G60.0
3140.0
65040
510.0
30647
806.7
70667
506.7
60040
562.5
525.0
1150.9
1000.0
85049
700.0
550.90
927 .3
318.2
739.1
o0
5955
561.4
5273
1171.2
1027.4
883.5
73947
595.9
95546

SHXK

6.47
5436
S.02
4,79
4.57
4435
4,07
Je56
3.06
2355

«00

«30

«3J0
6+49
5.58
508
4,85
4453
4.41
4.18
JaHAB
3.16
2.54
2.11
729
be51
5673
Se14
4e.531
4,59
4,47
4.24
379
322
2e65

«0D0
729
6.49
5.78
Se17
435
4,74
4.53
4,31
3.‘:)4
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14 10
14 11
14 12
15
15
15
15
15
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15
15
15
15
15
15
16
16
16

WOPEGSY
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16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18

N
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[N
[on]

[N
1o JXC, I N VI N

NN

889
365
850
1015

1000.

935
970
955
949
925
910
395
880
865
850
1015
1000
935
$70
955
940
925
910
395
380
365
850
1915

1000

G885
370
255
9440
925
310
895
380
865
850
1015
1000
Q85
970
955
949

MA

1027
1027
1027
1026
1026
1026
1026
1026
1026
1026
1026
1026
1026
1026
1026
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1023
1023
1023
1023
1023
1023
1023
1023
1023
1023
1623
1023
1022
1022
1022
1022
1022
1022

PCE

34.0
33.0
-1.0
31.0
30.0
29.90
29.0
32.5
32.0
32.90
31.5
34.0
34.0
33.0
-1.0
31.0
30.0
29.0
32.5
3245
32.0
32.0
31.5
34.0
33.0
33.0
‘100

.O
31.0
29.0
32.5
32.5
32.0
31.95
31.5
34.0
33.0

"100

"1.0

o0
31.0
30.0
32.5
32.5
32.0

WAB

2404
21.8

«0
14.5
13.4
12.2
i1.1
19.0
17.9
16.9
15.8
272
24.3
21 .4

«0
14.6
13.4
12.2
2060
18.9
17 .9
16.8
15,7
2649
23.7
20 .4

o0

0
13.8
12.3
19.8
18.7
17.5
16.3
15.2
2546
22.8

0

«0

«0
14.1
12.4
19.8
13.5
17.3

STR

82242
688.9
«0
588.5
559 .5
530.3
501.9
1060.0
310.0
760490
610.0
951.0
814.6
668.3
« 0
590.0
55040
530.0
1200.0
105040
900.0
750490
6000
34549
783.8
6215
. .0
-0
570.0
532.5
1178.1
1014.1
850.0
685.9
521.9
879.1
739.5
'O

0

o3
57761
534.3
116546
993.4
821.3

SHRK

J.24
2454

230
7.05
5.45
5.35
S5.25
5490
4,78
4.56
4,33
397
J.20
2.44

«00
7.08
6.46
5.33
5621
4,79
4.76
4,54
4,32
3439
J.04
2.19

«00
S5ebH7
539
518
4.93
4,69
4,45
4420
3.54
2031

« 30

«00

+00
6.731
S92
S.16
4.90
4.55
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13
18
18
18
18
13
19
19
19
19
19
19
19
19
19
19 1
19 1
19 1
20
20
20
20
20
20
20
23
20
20 190
20 11
20 12
21 1
21 2
21 3
21 4
21 5

6

7

8

9

O N

WOFURYEY
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21

21

21

21

21 10
21 11
21 12
1 1
1 2
5 N

825
910
895
8890

865,

850
1015
1000

98>

370

355

9490

9225

G10

865

8840

865

3590
1015
10040

985

970

355

G40

G25

910

365

830

865

850
1015
1000
235
970
955
949
925
910
895
880
865
859
1045
1030
1015

MA

1022
1922
1022
1022
1022

L1022

1021
1021
1021
1021
1021
1021
1021
1021
1021
1021
1021
1021
1019
1019
1019
1019
1019
1019
1019
1019
1019
1919
1049
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1049
1019
1019
1048
1048
1048

PCE

31.5
3J4.90
34.0
33.0
-1.0
"100

0
31.0
30.0
3245
32.5
32.0
31.5
31.5
32.0
33.0
33.0
-1.0

.G
31.0
33.0
29.0
3245
J2.5
32.0
31.5
31.5
34.0
33.0
-1.0Q

.0
31.0
30.0
29.0
325
32.5
32.0
32.0
315
34.0
3440
353.0

0

0

«0

WAB

16.1
27«7
25.1
2246
+ 0
o 0

0

14.2
12.6
19.9
18.8
176
16.4
15.2
25 .9
23.3
2047

«0

«0
1406
13.2
11.38
19.5
18.4
173
16.2
15.1
2543
22-1

« 0

0
1540
13.6
12+3
19.9
18.9G
18.90
17.0
16.0
28.0
2941
2043

«0

«0

o 0

STR

649.2
983.9
85543
72747
.0

D

D
580.5
538.9
1189.1
1025.0
860.9
69649
532.8
8G5.7
76542
634.3
« 0

« 0
590.5
554,13
519‘0
1129.0
97648
324.6
6725
52043
863.2
70543
« 0

«0
600.0
56549
531.8
119048
1052.6
9314.5
77643
638.2
1000.0
3065
612.9
o0

0

oD

SHRK

439
44908
J.a1
2475
«00
«00
« 320
6499
6.02
5.19
4475
4.714
4.46
4,22
352
2.94
2.256
<30
« 00
7.09
6.35
5.51
5.10
4.88
4.65
4.43
4,29
J.46
253
030
«00
7429
6453
5437
520
4499
4.79
4.53

4438

4.17
J.16
2015
« 00
+ 00
«00
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NN

1000
985
370
355
349
925
910
895
8890
865
850

1045

1030

1015

1000
385
370
955
9490
G25
510
895
8390
865
850

1045

10390

1015

1000
385
370
355
949
25
210
895
8890
865
850

10390

1015

1000
985
970
955

MA

1048
1048
10438
1048
1048
1048
1048
1048
1048
1048
1048
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1046
1046
1046
1046
1046
1046
1046
1046
10406
1046
1046
1046
1046
1046
1044
1044
1044
1044
1044
1044

PCE

31.90
33.0
300
29.0
34.0
34.0
33.0
-1.0
"100
-1.0
-1.0

«0

«0

«0
31.0
30.0
30.0
29.0
34.0
34.0
33,0
-1.0
-1.0
~-1.0
-1.0

0

.0

.0
31,0
30.0
29,0
29.0
34.0
3‘100
33.0
33.0
~1.0
-1.0
"100

-0

0
31.0
30.0
25.0
32.0

WAB

14.3
133
12.4
11.5
2649
24.4
22.0
«0
0
0
«0
o0
0
0
14,3
13.4
12.4
11.5
2649
24.5
2242
«0
e 0
e 0

«0
0
« 0
1443
13.3
12.2
11.2
26.4
2443
22.3
20,3
«0
o0

« 0

-0
« 0
14.2
13.1
12.0
18,3

531.5
558.5
535.4
512.3
942.9
320.4
693.0
«0
«9
«0
«0
« 0
«0
«0
582.3
559.4
535.9
51245
945 .1
82745
709.8
» 0
o
0
«0
«0
.O
o0
582.8
55549
531.0
5052
918,45
816.9
71543
613.5
s 0
0
.0
‘0
«0
580.0
55247
52545
966+7

SHRK

6e31
6.43
595
5.47
3.37
3.23
2059
« 00
‘OG
«00
« 00
«00
«00
«00
5493
6.45
S5.96
5.47
338
327
265
«3J0
+ 30
200
«00
« 00
«00
5093
639
5.36
5632
J.74
3621
2+68
215
«00
«00
«3J0
«00
«00
687
6431
5474
4436

93
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1 J K NN MA PCE WAS STR SHRK
3 4 7 949 1044 34,0 26.4 948.7 3.75
3 4 8 925 1044 34.0 24,5 825.0 3.26
3 4 190 895 1044 33.0 20.8 637.5 2,28
3 4 11 8'30 1044 ‘1-0 00 00 000
3 4 12 865 1044 ~1.0 .0 .0 «00
:5 4 13 850 1044 ‘1.0 00 00 000
3 5 1 1030 1043 .0 .0 «0 «00
3 5 2 1015 1043 .0 «0 «0 «00
3 5 3 1000 1043 31.90 14.1 57649 6.31
3 5 4 985 1043 30.0 12.9 548.1 6e21
3 S 5 970 1043 29.0 11.8 519.2 5461
3 5 6 955 1043 32.5 18.6 1005456 4.32
3 5 7 943 1043 34.0 27 .7 986,.4 4.10
3 5 8 925 1043 34.0 25.7 884.7 3.57
3 5 9 910 1043 3340 23.7 783.1 3.04
3 5 10 895 1043 33.0 21.6 681.4 2431
3 5 11 880 1043 -1.0 .0 o0 00
3 5 12 865 1043 -1.0 .0 e0 «20
3 5 13 350 1643 <140 o0 o0 230
3 [o) i 1030 1042 o 0 0 « 0 0
3 6 2 1015 1042 o0 o0 ] «N0
3 6 3 1000 1042 31.0 13.9 57343 be74
3 6 4 985 1042 30.0 12.6 540.0 6.04
3 6 5 976 1042 29.0 11.3 50647 5435
3 6 6 955 1042 3240 18.1 929.9 4,31
3 6 7 949 1042 31.5 15.6 590.3 4.30
3 6 8 225 1042 2440 26,5 924.1 3.77
3 6 9 910 1042 34,9 24,4 820.7 3.23
3 o6 10 895 1042 33.0 22,3 7172 2.69
3 6 11 880 1042 33.0 2043 613.8 2,15
3 6 12 505 1042 ’100 00 00 000
3 6 13 859 19042 -1.0 e 0 «0 « 00
3 7 1 1030 1039 .0 s 0 .0 «00
3 7 2 1015 1039 .0 .0 .0 200
3 7 3 1000 1039 31.0 13.9 571.8 be70
3 7 4 985 1039 29.9 12.3 533.3 5430
3 7 5 970 1039 32.5 19.8 1165.9 5.16
3 7 6 955 1039 32.0 17.9 909.3 4,78
3 7 7 940 1039 31.5 1641 653.7 4.49
3 7 8 G225 1039 34.0 27.2 95846 3.95
3 7 9 910 1039 34.0 25,1 855 .2 3.41
3 7 10 895 1039 33.0 23.0 751.7 2.87
37 11 883 1039 33.0 21.0 648,3 2.33
3 7 12 865 10639 -1.0 .0 .0 .J0
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NN

850
1030
1015
1000

385

970

955
49
925
319
895
880
865
850
1030
1015
1000
2435
970
3955
949
925
910
895
880
865
350
1030

1015

1300
@85
9740
355
940
925
910
895
8890
865
350

1030

1015

10090
G85
970

MA

1039
1037
1037
1037
1037
1037
1037
1037
1037
1037
1037
1037
1037
1037
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1033
1033
1033
1033
1033
1033
1033
1033
1033
1033
1033
1033
1033
1031
1031
1031
1031
1031

PCE

-1.0

0

e 0
31.0
29.0
32.5
32.0
31.5
34.0
34.0
33.0
33.0
-1.0
-1.0

« 0

0
300
290
32.5
32.9
31,5
31.5
34.9
34.0
33.0
33.0
~1.0

-0

0
30.0
29.0
32.5
32.0

0 32.0

31.5
34.0
34,0
33.0
33.0
~-1.0

.0

« 0
30.0
29.0
32.5

WAB

0
«0

13.8
12.1
19.4
17.9
1603
27«7
2547
23.7
21 .6

«0

«0

o0

«0
13.7
11.8
193
179
16.6
153
26.4
24.3
2243
20,3

+ 0

0

0
13,5
11.4
19.1
179
15.6
27.1
25.1
23.1
211

o0

0

« 0
13.3
11.3
19,1

STR

0

e 0

«0
57056
526.5
1114.3
900.0
685.7
986.4
834.7
783.1
681.4
« 0

«0

]

N
56547
521.2
1100.0
912.5
72540
537.5
21846
816.9
715.3
613.6
0

0

0
5621
510.3
1070.8
909.2
747 47
58642
9533
853.3

753.3.

653.3
]

0

0
558,56
5069
1070.0

SHRX

« 039
«J0
658
576
508
4476
4.45
4410
3.57
3.04
2.51

«00

«00

«00

«3J9
65«50
5065
5.06
4478
4050
4.23
3.74
J.21
2458
215

DOO

«00

«00
6450
Se43
5.02
4478
4454
4¢3
3.93
3.40
2.33
236

«30

«30

«0N
6443
5635
532

25
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11
11
11
11
11
11
i1
11
12
12
12
12
12
12
12
12
i2
12
12
12
13
13
13
13
13
13
13

A
s

13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
14
15

o
OENOCUAUNHMUUFAO OONGG UL WD

= -
- o

s
CE®E NG UL UNNEN

NN

$55
940
925
910
895
880
865
850
1015
1000
385
G749
955
2449
925
910
895
880
865
350
1015
1600
985
970
355
949
925
910
895
880
865
650
1015
1000
985
979
955
940
225
310
895
880
865
850
1015

MA

1031
1031
1031
1031
1031
1031
1031
1031
1029
1029
1029
1029
1029
1029
1029
1029
1029
1029
1029
1029
1027
1027
1027
1027
1027
1027
1027
1027
1027
1027
1027
1027
1026
1026
1026
1026
1026
1026
1626
1026
1026
1026
1026
1026
1024

PCE

32.0
32.0
31.5
34.0
34.0
33.0
33.0
33.0

0
30.0
29.0
32.5
3240
32.0
315
31.5
34.0
34.0
33.0
33.0
31.0
3040
29.0
32.5
32.5
32.0
34 .5
31.5
34.0
34.0
33.0
33.0

«0
31.0
29.0
32.5
3245
32,0
32.0
31.5
34.0
34.0
33.0
33.0

-0

WAB

138.0
16.9
15.9
27 6
23.9
22,0
20.1

«0
13.4
11.5
19.2
18.2
17 .2
i6.1
15.1
2642
24.3
22+3
20.4
15.0
1345
11.9
19.6
18.5
175
16.5
15.4
26.7
24,6
22.5
20.4

«0
13.7
12.3
19.9
18,9
17.8
16.8
15.8
2745
25.1
226
20,2

+ 0

STR

920.0
770.0
62040
981.2
887.5
793.8
700.0
606.3

«0
559.4
512.5
1093.1
347 .2
801.4
655.6

5097

909.7
8312.9
7161
619.4
580.0
56145
52361
1141.7
965.8
850490
704.2
558.3
03608
831.6
726.3
621.1
Y
56843
531.7
1181.1
103942
897.3
755.4
613.5
9755
8§53.1
730.6
60842
«0

SHRK

4.79
44657
4,35
4.07
J.58
3.09
250
2.11

«3J0
6.45
5,47
5.05
4,833
4.62
4.4Q
4,18
3.70
3.19
2:69
2.18
7.20G
6.49
569
512
44391
4459
4447
4,26
3.34
3.29
2.74
2.19

.00
6.63
5637
518
4497
4.76
4.55
4,34
404
3040
2.76
2.42

«00
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15
15
15
15
15
15
15
i5
15
15
15
16
16
16
16
16
16
16
16
16

e
o
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DNV LUNDEND

16 10

16 11
16 12
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18 1

O ®ONCGU oW

(SN
o

[
(LM

QOVoONOTUWMLHLUN

VPNV LU

NN.

1000
935
970
955
249
925
910
895
8890
865
6§50

1015

1000
985
970
955
940
925
910
395
680
865
850

1015

1000
G85
G790
355
949
225
910
865
8380
865
850

1015

1000
985
970
355
3490
925
910
895
380

MA

1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1023
1023
1023
1023
1023
1023
1023
1023
1023
1023
1023
1023
1022
1022
1022
1022
1022
1022
1022
1022
1022
1022
1022
1022
1021
1021
1021
1021
1021
1021
1021
1021
1021
1021

31.0
30.0
29.0
3245
32.0
32'0
31.5
34.0
34.0
33.0
-1.0

0
31.0
300
29.0
32.5
32.0
32.0
31.5
34.0
34.0
33.0
-1.0

+ 0
31.0
30.0
32.5
32.5
32.0
31.5
315
34.0
33.0
33.0
-1.0

.0
31.0
30.0
3245
32.5
32.0
31.5
34.0
34,0
33.0

WAB

14.90
12.6
i1.4
19.0
18.0
16.9
15.9
27«6
24.8
22.0

«0

o0
14.2
12.6
11.1
19.0
i8.0
16.69
15.8
27.4
249.1
20.9

«0

«0
14.2
12+5
19.9
18.8
17.6
1645
15.4
26,2
23.2
20.2

« 0

14.5
12.5
19.8
18.5
173
16.1
27.8
2543
22.7

w)
-
Pyl

57546
539.9
502.4
1063.9
918.1
772.2
626.4
931.4
841 .9
702.3
«0

«0
579.5
541.0
502.56
1062.0
914.1
76642
6518,.3
95657 .6
305.4
643.2
0

0
58040
537.1
1179.4
1025490
870456
716.2
561.8
910.0
760.0
610.0
«0

.0
537.1
538.7
1156.1
99643
827.4
658.1
991.5
863.3
73662

SH=K

6e73
6ed?2
5426
5.01
4679
4657
4436
40’37
3.34
251

+ 30

«00
6.836
b6
5626
5.00
4,79
4457
4435
4.30
3.15
2431

«00

« 30
6.37
54938
5.18
4495
4,72
4,49
4.26
J.70
2422
2.13

«9J0

«00
7.02
6.02
5.156
4491
4466
4,49
4413
J.46
2.79

97
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18 11
18 12
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
29
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
21
21

(S
PO OVRNOUAWNM

-
VNG U LU

U
- o

(WY , e
NOULWNOR DR, O OONTITUDLWRDMAIND

[T NN OO FRN

NN

865
850
1015
1000
985
970
955
Q49
925
910
865
880
865
850
1015
1000
385
970
355
Q40
225
910
865
8840
865
350
1015
1000
985
970
355
949
325
910
395
389
865
850
1045
1030
1015
1000
385
979
955

MA

1021
1021
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1018
1018
1018
1018
1018
1018
1018
1018
1013
1018
1018
1018
1047
1047
1047
1047
1047
1047
1047

PCE

33.0
"1.0

.0
31.9
300
32.5
32.5
32.0
31.5
31.5
34.0
33.0
33.0
’100

«0

0
30.0
29.0
3245
32.0
32.0
31.5
315
34.90
33.0
-1.0

0

0
31.0
29.0
32.5
32.5
32.0
32.0
315
3440
33.0
33.0

0

0

0
31.0
30.0
29.0
29.0

WAB

202
0
-0

15.0

129

19.8

18.7

175

16,3

15.2

25.9

23.4

21.0
+ 0
«0
«0

13.5

117

1i9.4

18.3

17.2

16.1

1.1

25,3

2243
o0
«0
« 0

13.8

1243

19.9

18.9

179

1649

15.9

2745

24.0

20+5
o0
«0
+ 0

14.2

13.2

12.3

11.3

STR

6085
o0

0
6000
546.4
1178.1
1014.1
85049
685.9
521.9
833.9
771 .4
649.0
«0

.0

«0
561.3
5147.6
1110.9
G600
810.0
660.0
510.0
86344
717 1
«0

o0

«0
57040
532.5
1181.3
1041.3
901.3
761.73
6213
97645
85000
6235
<3

«0

«0
579.4
555.6
531.7
5079

SHRK

2412
«20
«00

729

6.138

518

4433

4469

4.45

4.20

362

2.98

2434
«3d90
«00
+00

65449

5458

5«08

4.85

4,53

4444

4.18

3.456

259
«30
«390
«00

6.567

5,89

5618

4.937

4,77

4,56

4,35

4.05

J«.13

2.20
«90
«00

6+86

5637

537

5.38

98
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[™Y

NN

949
925
910
865

880,

365
850
1045
1030
1015
1000
385
97¢
355
343
923

9190

895
880
865
859
1045
1030
1015
1000
985
970
955
940
925
910
895
880
865
850
1030
1015
1000
985
970
955
940
925
919
895

MA

1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1047
1046
1046
1046
1046
10646
1046
1046
1046
1046
1046
1046
1046
1046
1046
1044
1044
1044
1044
1044
1044
1044
1044
1044
1044

34.0
34.0
33.0
-1.0
~1.0
-1.0
‘100

0

0

0
31.0
30.0
30.0
29.0
34.0
34.0
33.0
-1.0
-1.0
-1.0
=-1.0

o0

-0

«0
31.0
30.0
29.0
29.0
3449
34,0
33.0
33.0
-1.0
~-1.0
’1.0

«0

0
31.0
30.0
29.0
29.0
34,90
34.0
33.0
33,0

WASB

26¢5
24.2
21.8
0
.0
0

«0

0
«0
0
14.3
133
12.4
11.5
2649
24,5
22.2
«0
0
0
0
«0
«0
«0
14.3
13.3
12.3
113
2646
24.5
22.4
20.3
.0
0
o0
0
0
14.2
13.2
12.1
11.1
26.5
24.6
22.7
20.8

STR

3231
8077
692.3
o0
.0
«0
0
0
0
0
58145
55845
535.4
512.3
945.1
8275
709.8
«0
0
0
«0
« 0
-0
0
582.0
557 .4
53248
50842
9293
824.6
719.3
614.90
0
0
«0
.0
0
580.7
554.4
528414
531.8
923.8
8283.6
733.3
&£§38.1

SHRK

3e77
317
2.56
«0J0
«00
+00
«00
«00
«00
6691
6643
5.95
S5S.47
3.38
327
2.565
«00
«0N0
«J0
« 20
«00
«30
«00
6.91
5.839
533
330
3.25
270
2.15
«3J0
«00
«00
«020
65,39
He34
5«79
5425
377
3.27
2.78
2.28
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1
2
N]

NN

884¢Q
365
859
1030

1015.

1000
3385
970
955
94¢
925
910
895
8840
865
3590

1030

1015

1000
935
970
955
949
925
910
895
88¢
865
850

1830

1015

1000
985
970
955
949
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910
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880
865
350

1030
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1044
1044
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1043
1043
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1043
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1038
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30.0
29.0
32.5
34.0
34,0
33.0
33.0
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.0
31.0
30.0
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32.5
31.5
34.0
34.0
33.0
33.0
"100
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31.0
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29.0
32.0
31.5
34.0

34.0

33.0
33.0
-1.0
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0
31.0
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0
s 0
0
«0
0
14.2
13.1
12.0
19.4
28.0
25,9
23.9
21.8
0
o0
«0
.0
o0
14.1
12.9
11.7
18.7
15.9
26456
24,6
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20.4
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]
«0
]
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1246
11.2
13.3
16,3
27.3
25,2
23.2
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0
0
«0
13.8
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]
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1117 .5
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896,56
793.1
639.7
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54%5.3
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629.6
931.0
82746
72441
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.0
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0
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53945
504.7
96045
684,92
965.5
862.1
758456
65542
o0
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571 .1

SH=RK

«00
«20
«730
«3J0
6437
6629
5.71
5.09
4.17
353
3.009
2435
<39
+00
«J0
«00
«00
6.32
6419
5.55
4,94
4,36
3.581
3,27
2+73
2.16
« 10
«00
«00
« 040
6.76
6533
5e31
4.85
4,44
3.99
3.45
2971
237
«09
«20
»00
« 10
65eH9
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985
970
955
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895
880
865
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1030
1015
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985
970
955
9490
925
910
395
830
865
850
1030
1015
1000
385
970
955

949

925
310
865
839
865
850
1015
1000
985
970
355
9490
925
910

895

MA

1035
1035
1035
1035
1035
1035
1035
1035
1035
1035
1033
1033
19033
1033
1033
1033
1033
1033
1033
1033
1033
1033
1033
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1832
1032
1032
1032
1032
1032
1032
1032
1032
1032
1032
1032
1029
1029
1029
1029
1029
1029
1029
1029
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325
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315
34.0
34.0
33.0
33.0
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32.5
32.0
32.0
31.5
34.0
34.0
33.0
33.0
-1.0

0

0
30.0
2360
32.5
32.0
32.0
315
34.0
34.0
33,0
33.0
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30.0
29,0
32.5
32.0
32.0
31.5
34.0
34,0
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123
19.7
181
166
28.0
2549
23.8
21.7

0

0

0

«0
13.6
11 .9
19.4
18.0
167
15.4
2645
245
22,4
2044

«0

«0

0
13.5
116
192
18.0
1649
1547
2742
2542
23.2
21.2

«0

0
13.5
11.4
19,1
18.0
1740
15.9
27.6
25.8
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53156
1156.3
937.5
718.8
1000.0
8394.7
789.5
684.2
«0

.0

]

.0
56547
522,9
1112.5
925,.0
73745
5500
925,4
823.7
722.0
62043
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«0
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562.5
5155
16906
926,56
762.5
598 .4
96049
860.0
76040
660.0
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56241
510.3
107843
926.,1
77349
621.7
98142
887.5
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537
5415
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4447
3572
307
232

«00

«00
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6428
5669
5.08
4,30
4.52
4424
3,78
3.25
272
216
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«00
6«51
5.54
5.05
4430
4.56
4432
3.956
3.44
2.72
2.39
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5.43
5.03
4.30
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4,35
4.97
358
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865
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9490
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895
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1015
1000
985
370
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895
889
365
850
1015
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335
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955
949
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910
895
830
865
8590
1015
10900
3385
3790
955
949
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1029
1029
1029
1028
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1028
1028
1028
1028
1028
1028
1028
1028
1028
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1026
1026
1026
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1026
1026
1026
1026
1326
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1025
1025
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1023
1023
1023
1023
1023
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33,0
33.0
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30.0
29.0
32.5
32.0
32.0
31.5
315
34.0
34.0
33.0
33.0

20
31.0
29 .0
32.5
32.5
32,0
315
31.5
34.0
34,9
33.0
33.0
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31.0
30.0
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3245
3240
32.0
31.5
34.0
34.0
33.0
33.0

0
31.9
30,0
29.0
32.5
32.0
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23.9
22.0
20.1

« 0
13.5
115
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1842
17.2
16.14
15.1
2642
24,3
22.3
2044

0
13.8
120
195
18.5
17.5
16.5
15.5
26.9
24,8
22,8
2047

o0
1441
12.5
19.9
18,9
17 .9
1{718
15,8
27 .5
25.2
22,8
2045
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14,5
12.8
11.2
19.1
18.1
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793.8
700.0
60643
«0
563.3
513.3
1093.1
94742
801.4
655.6
5097
9097
812.9
7161
619 .4
.0
569.7
524,2
1133.8
991 .9
850.0
788.1
56642
944.8
841.4
7379
634.5
.0
578.4
537 .8
1190.4
1046.6
902.7
758.9
6151
976.5
858.8
741,.,2
623.5
e 0
53645
54549
5054
107543
931.5

SHIK

3«20
250
2.11

«00
6.53
5449
505
4.33
4452
449
4.16
3470
3.19
2.69
2.18

«00
beHbH
5.71
5.11
409(}
4269
448
4427
3.38
3.34
24533
2.26

«00
6.84
6,00
5.20
4.91%
4.77
4455
4.34
4.05
3,43
2.32
2420

«10
7.01
65,17
5.32
5.02
4.81
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913
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880
865
8590
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970
355
949
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895
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865
859
1015
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985
970
955
940
@25
910
895
830
865
350
1015
1000
985
970
955
94¢
925
9140
895
8890
865
850
1015
1000
985

MA

1023
1023
1023
1023
1023
1023
1022
1022
1022
1022
1022
1022
1022
1022
1022
1022
1022
1022
1021
1021
1021
1021
1021
1021

1021

1021
1021
1021
1921
1021
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1049

PCE

3240
31.5
34.0
34,0
33.0
33,0

.0
31.0
3043
29.0
32.5
32.0
32.0
315
3400
34.0
33.0
"100

«0
31.0
20.3
32,5
3245
32.90
32.0

315

34.0
33.0
33.0
-1.0

«0

00
30.0
3245
325
32.0
31.5
34,0
34.0
33.0
33.0
"'100

-0

.0
30.0

WAB

17.1
16,0
28.0
25.4
22.8
20.2

« 0
14.6
12.9
11,3
19.1
18.1
17.0
15.9
24.8
21 .9

]

«0
14,8
1249
20.0
1849
17.8
1647
15.6
26.6
23.7
20.8

«0

o0

«0
19.8
1846
17+4
16.2
28.0
25.4
2249
20.3

.0

+ 0

«0
13.0

STR

78747
643 .3
1000.0
869.6
739.1
608.7
«9
589.2
548456
508.1
1380.0
930.0
78040
6300
981.0
838.1
59542
.0
.0
593.3
54549
1200.0
104546
891.2
73648
582.4
931.7
7385.4
639.0
.0

e 0

.0
548.0
1166.7
1000.0
833.3
665647
1000.0
8723
744.7
6179
9

e 0

.0
550.0

SH=K

4.60
4,38
4.17
J.49
281
2413

«00
7407
6.22
5038
5«03
4.81
4.59
4436
4,07
3.32
243218

‘OO

+390
7.16
65.19
4498
4475
4452
4,29
3631
3.35
2.238

«00

<00

<00
6.21
516
4.‘;1
4457
40,42
4.17

3450

284
2417
«00
«00
«00
6025
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1 6
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NN

970
955
3490
925
910
395
380
865
350
1015
1000
985
979
955
949
925
910
865
8340
865
350
1015
1000
985
970
G55
940
925
319
895
330
865
850
1045
1039
1015
1000
985
970
955
G40
925
910
895
380

MA

1019
1019
1019
1019
1019
1019
1019
1019
1019
1018
1018
1018
1018
1018
1018
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1018
1018
1018
1018
1018
1017
1017
1017
1017
1017
1017
1017
1017
1017
1017
1017
1017
1046
1046
1046
1046
1946
1046
1046
1046
1046
1046
1046
1046
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32.5
32.5
32.0
31.5
3J4.0
34.0
33.0
33.0
-1.0

QO

+ 0
30.0
29.0
3245
32.0
32.0
3145
34.0
3440
33.0
“100

'0

«0
31.0
29,0
32.5
32,5
32.0
315
31.5
34.0
3340
33,0

«0

.0

«0
31.0
30.0
29.0
29.0
34.0
33.0
33.0
-1.0
"1-0

WAB

19.8
18.6
17.4
16.2
2800
25.7
23.4

‘21.1

«0

0

0
13.5
11.6
193
18.1
170
15.9
2745
24,8
22.1

0

«0

«0
13.8
12.3
19.8
18.8
17.7
1647
15.6
2647
236
2044

0

« 0

0
14.1
135.1
121
i1.1
2641
24,0
21.9

0

0

STR

1177.4
1008.1
8333.7
669.4
1000.0
884.6
769.2
653.8
+ 0

0

«0
56245
515.6
10955
93343
782.1
625.4
3733
840.0
70647
«0

«0

e 0
5711
531.6
1170.3
1025490
879.2
73343
5875
936.8
7789
621.1
0

«0

«3
577.0
552.5
527.9
503.3
907 .1
5000
692249
«0

0

SHRK
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985
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940
925
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855
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865
350

1030

1015
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985
G70
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949
925
910
335
830
365
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1033
1015
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MA

1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1044
1044
1044
1044
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1044
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1044
1044
10644
1044
1044
1044
1043
1043
1043
1043
1043
1043
1043
1043
1043
1043
1043
1043
1043
1042
1042
1042
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-1.0
~1.0
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+0

.0
31.0
30.0
30.0
29.0
34.0
34.0
33.0
33.0
-1.,0
"'1-0
-100

.0

.0
31.0
30.0
30.0
29.0
34.0
34,0
33.0
33.0
‘100
~1.0
*100

+ 0

0
31.0
3G.0

. 29.0

29.0
34.0
34.90
33.0
33.0
“100
“100
“100

.0

.0
3100

WARB

«0
+0
«0
«0
-0
14.2
13.3
12.4
11.4
26.8
24.6
22.4
20.1
0
+ 0

-0
0
14.3
13.3
12.4
11.4
2649
24.7
2246
20.4
«0
« 0
0
o0
» 0
14.2
13.2
122
11.1
2645
24.6
2247
209
o0
« 0
+ 0
0
«0
14.1

STR

0
0
«Q
0

5380.0
55649
533.3
510.8
940.7
829.56
718.5
607 .4
«0
«0
0
.0
o0
58143
55743
S34.4
510.9
942,.9
83547
728,56
621.4
.0
.0
o0
o0
o0
579.7
554,42
528.4
503.4
925.0
831.2
737.5
643,38
00
oD
o0
o0
.0
57845

SH=RK

e 00
«00
«0J0
«30
«00
637
64,39
Se?1
5443
3.36
3.23
2.70
2.12
«00
« 30
a 00
« 0
« 00
6o20
6.41
SO‘:)"S
5.44
S¢87
331
2.75
219
«00
o110
+00
« 00
« 03
6487
6434
Se81
5,28
3.78
3.29
2e30
2434
« 00
«00
200
e 00
«3J0
6.34
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2840
2640
2349
219

«0

«0

+ 0

0

.0
14.1
13.0
11.8
19.2
16+0
2646
24.6
2206
205

«0

0

0

«0
14.0
12.7
i1.4
18406
16.4
273
2543
233
21.2

0

» 0

0

«0
13.8
12.4
19,9
18.3
16.6
2840
25,9

STR

554 .83
52540
1156.3
1000.0
898.3
79646
59449
«0

o0

«0

0

«0
577.4
549.1
52048
1033.3
645.8
932.2
83045
728.8
5271
]

0

«0

0
574.5
542.6
510.6
1000.0
700.0
96641
864.4
76247
661.9
|

0

s 0

0
57067
53441
1134.8
956 .5
728.3
1000.0
896.5

SHRK

629
5473
5.15
J.H4
3.11
253

«00

«00

+« 730

«00

«00
.32
623
S.64
4.39
382
3428
2475
2422

«0J0

+30

« 30
b6.76
b.10
5443
4691
4,47
3499
3.46
2493
2.40
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« 00

« 00

«J0
bHe5H8
5eID
5619
4435
4451
4.17
363
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850
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1000
985
979
955
949
925
919
895
880
865
850
1030
1015
1000
985
970
955
940
925
9139
895
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865

850
1015
1000

985

970

955

940

925

910

3895

880

865

850
1015
1000

985

MA

1034
1034
1034
1034
1032
1032
1032
1032
1032
1032
1032
1032
1032
1032
1032
1032
1032
1030
1030
10390
1030
1030
1030
1030
1630
1030
1030
1030
1030
1030
1029
1029
1029
1029
1029
1029
1029
1029
1029
1029
1029
1029

1027

1027
1027

33.0
33.0
‘1.0
'100
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0
31.0
29.0
325
32.0
3J2.0
315
34.0
3440
33.90
33.0
~1.0

«0
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31.90
29.0
32.5
32.0
32.0
31.5
34.0
34.0
33.0
33.0
"100
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31.0
29.0
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31.5
34.83
34.0
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29.0
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23.9
21.8
-0
« 0
«0
«0

13.8

121
135
18.2
16.8
15.5
26.+.6
24.6
22.6
205

0

«0

«0
13.7
11.9
19.4
18.2
17.0
15.7
27,2
25.2
23.2
21.2

«0

o0
13.7
11.6
19.2
18.1
17,0
15,9
27 .6
2547
23.8
2109

0

«0
13.8
11.6

STR

793.1
689.7
«0

«0

D

9
5694
527 .8
945.5
754.5
563.6
932.2
8305
728.3
6271
«0

« 0

«0
56756
523.5
1149.7
947 .5
775.4
603.3
960.0
86040
76040
660,.0
0

o0
567.3
514.3
1086.8
932.4
7779
623.5
981.9
885,.7
7905
69542
«0

«0
570.4
514.8

SH=RK

3.19
255
«30
« 30
«00
«10
6.65
S5¢79
512
4,33
4.55
4,26
3.82
323
2475
2622
«30
«00
<00
HebH?2
5670
5.39
4433
438
4432
Je30
3.44
2e72
2¢39
«00
«00
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5«51
S.04
4.31
4058
4.35
4.07
3657
3J.05
258
« 00
«00
6057
5452
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1015
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850
1015
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880
865
850
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985
970
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949
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910
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880
865
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1027
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1022
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32.5
32.0
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3145
31.5
34.0
34.0
33.0
33.0
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31.0
29.0
325
325
32.0
31.5
31.5
34.0
34'0
33.0
33.0
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31.0
33.0
32.5
32.5
32.0
32.0
315
34.0
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33.30
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34.0
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17.2
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15.1
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14.2
12.3
19.6
1846
1745
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15.4
26,7
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20.4
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801.4
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908.2
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613.1
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726.3
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588.2
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791 .7
645.3

1000.0
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2566
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4.26
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3.29
2.74
2.19
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7.05
6.13
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4439
4,78
4.56
4,34
4.04
3042
2479
2.16

«00
7417
6.28
5439
5.04
4482
4450
4,39
4,17
3.49
2.314
2.13
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27 .1
2445
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13.9
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18.7
17 .6
16.5
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2640
23.1
2042
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0
15.0
14.90
13.0
12.0
28.0
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24.0
22.0
0
«0
0
«0
]
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14.1
13.1

772.5
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560.6
51562
1092.3
330.3
769,2
6077
956 .5
8268.1
595,.7
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573.0
532.4
116961
1014.7
860.3
705‘9
551.5
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609.8
«0
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6000
575.90
550.0
52540
1000.0
900.0
800.90
7000
0

» 0

o0

«0

0
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577 .4
553.2

SHRK

2.93
2437
«00
« 00
«00
6.47
5453
5.05
4.31%
4,57
4.33
3.4
3.26
2.58
«00
+00
« 00
6.73
5.38
5616
4493
4,71
4443
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3.56
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2413
«00
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3.55
3.13
250
«J0
+ 00
« 00
«J0
«00
«00
65482
6032
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I J K NN MA PCE WAB STR SHRK
6 2 5 9706 1044 29.0 12.2 52G 40 5431
6 2 o 955 1044 29.0 11.2 504.3 Se3dq
6 2 7 9409 1044 3440 26.4 318.6 3.74
6 2 8 925 1044 34.0 24.3 316.9 3.21
6 2 9 919. 1044 33.0 22.3 715.3 2.58
6 2 10 895 1044 33.0 203 513 .56 2.15
6 2 11 880 1044 ~1.0 o0 .0 «30
& 2 13 850 1044 -1.0 .0 .0 <00
6 3 1 1030 1043 «0 ] ) «00
6 3 2 1015 1043 « 0 «0 e + 00
6 3 3 1000 1043 21.0 14,2 579.0 6435
6 3 4 985 1043 30.0 13.2 55448 6435
6 3 5 970 1043 29.0 12.2 530.6 5.35
6 3 6 955 1043 2%.0 11.3 50645 5.34
6 3 7 949 1043 34,0 26,5 926,7 3.79
6 3 8 925 1643 34.0 24.5 82647 3.256
&6 3 9 910 1043 33.0 2245 72647 2.74
6 3 10 895 1043 33.0 20.5 626.7 2.22
6 3 11 880 1043 -1.0 .0 «0 30
6 3 12 865 1043 -1.0 .0 .0 .30
6 3 13 850 1043 “'100 00 00 000
6 4 1 1030 4042 .0 .0 .0 «00
6 4 2 1015 1042 «0 o0 .0 «00
6 4 3 1000 1042 31.0 14.1 578490 6.83
b6 4 4 985 1042 30.0 13.1 552.5 6.30
6 4 5 973 1042 29.0 12.1 5271 Se?77
6 4 6 955 1042 29,0 11.1 501.7 5.25
65 4 7 943 1042 34.0 2645 92642 3.73
6 4 8 925 1042 34.0 2447 833.8 3.30
6 4 9 9190 1042 33.9 22.8 741 .5 2.82
6 4 190 895 1042 33.0 24 .0 649,42 2.34
6 4 11 880 1042 -1.0 .0 .0 N0
6 4 13 850 1042 -1.0 .0 .0 .00
6 5 1 1030 1041 .0 .0 o0 .00
6 5 2 1015 1041 .0 .0 .0 09
6 5 3 1000 1041 31.0 14.1 57842 6.34
6 5 5 970 1041 25,9 11.9 523.6 5.70
6 3 6 955 1041 32.5 19.3 110647 S.07
6 5 7 940 1041 34,0 27.7 987.1 4.10
6 5 8 92% 1041 34.0 25.8 89043 360
6 5 9 910 1041 33.0 23.9 7935 3.09
6 5 10 895 1041 33.0 2149 59649 2.59
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o
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32.5
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34.0
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.0
0
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WAB

0
« 0
«0
«0
0
14.2
13.0
11.9
19.3
15.9
26 .56
2446
2246
20.7
+«0
0
«0
+ 0
14.1
12.8
11.96
18.8
16.5
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253
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0
«0
0
«0
14.0
12.5
20.0
18.3
16.7
28,0
2640
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0
«J
o0
0
14.0
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0

«0

0
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0
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« 0
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514.56
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«0

o0
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966.7
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1000.0
900.0
8300.0
700.0
0

« 0

«0

o0
575.0
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«00
«00
«30
«00
«00
636
.27
5468
5.07
4.36
3.79
3.28
2¢77
225
« 00
«QJ0
«00
« 00
6431
beld
5651
409-’)
4.49
4.00
3.47
2495
2+43
+ 00
«00
« 30
<00
5677
539
5621
4486
4452
4,17
JeHS
3.13
250
«030
«J0
«0J0
«+00
6.77
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4.27
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2039
2.6 36

« 00
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SeH6
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4433
4450
4.36
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3.53
3.00
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«00

« 00
6.37
SeH3
5436
4.834
4572
4,40
4.18
Jenr7
2+.58
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71043
5185
o 0

o0

«0

oD

«0
5796
551.9
524.1
G988.4
901.4
814.5
727 .5

SHRK

6.78
5494
Se17
4490
4.53
4,35
JeIS
3238
261

«00

«NQ

«930
6.33
be25
S5¢H7
4.07
359
Je11
2¢53
2.14

«730

.;:]0

«00

« 30

«00
64837
b.29
5714
4.11
JebH2
3.14
2586
2.18

« 00

+00

«30

«00

2040
6437
6429
54714
4.11
3.56
3.20
2.75
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895
830
865
850

1030

1015

1600
985
970
955
940
925
910
895
8890
865
850

1030

1015

1000
985
970
955
940
925
910
8395
880
865
850

1030

1015

1000
985
970
955
940
925
910
895
880
865
850

1030

1015

MA

1041
1041
1041
1041
1040
1040
1040
1040
1040
1040
1040
1040
1040
1040
1040
1040
1040
1038
1038
1038
1038
1038
1038
1038
1038
1038
1038
1038
1038
1038
1036
1036
1036
1336
1036
1036
1036
1036
1036
1036
1036
1036
1036
1034
1034

PCE

33.0
-1.0
‘100
-1.0

0

«0
31.0
30.0
29.0
34.0
34.0
34.0
33.0
33.0
-1.0
’100
“100

« 0

0
31.0
30.0
290
3240
34.0
34.0
33.0
33.0
33.0
-1.0
-1.0

« 0

«0
31.0
30.0
29,0
32.5
315
34.0
34.0
33.0
33.0
"100
‘1-0

-0

-0

WAB

20.8
0
«0
«0
0
0

14.3

13.2

12.0

27 .8

2642

24,6

23.0

2144
0
4
]
«0
«0

14.4

13.2

12.0

1745

2647
25.1
235
21.9
2043
o0
+ 0
«0
«0
14.4
13.0
11.7
18.5
15.2
2643
24.5
22.7
21.0
«0
+ 0
o0
«0

STR

540 .5
«0
-0
-0
.0
«0
582.7
553.8
525.0
989.3
909.3
829.3
749.3
669.3
Ry
0
0
«0
0
584.10
55440
524.0
8500
3365.0
856.0
776.0
696.0
516.0
«d
o0
«0
«0
584.4
551.1
517.3
937.0
530.4
916.4
82649
7373
647 .8
«0
«0
«0
-0

SH=3K

2429
«00
«00
+30
<00
«00

693

633

573

4411

Je70

J.23

2.8h

2444
«00
« 00
«00
«3J0
«30

.96

633

5«71

4459

3¢34

J.42

3.00

2433

2.16
«00
« 30
+30
0‘30

6,97

6427

5.58

439

4422

3.73

3.27

280

2¢33
«00
«00
«00
«00
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NN

1000
385
Q70
355
940,
925
910
895
880
865
8590

1030

1015

1000
985
970
955
940
925
Q10
395
880
865
350

1030

1015

1000
985
970
355
949
925
919
895
339
865
35D

1015

1000
985
Q740
955
240
Q25
310

MA

11034

1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1032
1032
1032
1032
1032
1032
1032
1032
1032
1032
1032
1032
1032
1030
1030
1030
1030
1030
1030
1030
1030
1039
1030
1030
1030
1030
1023
1028
1028
1028
1028

1028

1328
1028

°CEt

J1.0
30.0
29.0
32.5
315
34.0
34.0
33.0
33.0
-1.0
-1.0

.0

+ 0
31.0
30.0
29.0
32.5

31i.5.

34.0
34.0
34.0
33.0
33.0
-1.0

«0

0
31.0
30.0
29.0
325
32.0
31.5
34.0
34.0
33.0
33.0
"100

«0
31.0
30.0
32.5
3245
32.0
31.5
34,0

WAB

14.4
13.0
11.6
18.5
16.1
27 .0
25.2
23.4
21.6

«0

«0

o0

o0
14.5
12.9
1143
1845
16.5
275
24.1
223
205

o

«0

«0
14.5
12.8
11,1
18344
16.8
15.1
26,3
24.5
22.7
208

« G

0
14,7
12.7
19.8
18.4
17.0
15.6
26.8

STR

58547
55040
514.3
996.8
65841
951 .5
8606
769.7
678.8

«0

.0

.0

o0
58648
547 .4
50749
984.6
982.1
892.5
803.0
713.4
623.9

o0

)

.0
588.6
545.7
50249
93242
743,.9
5156
915.2
824.2
733.3
64244

e D

.0
593.3
543.3
1173 .6
975.5
777.4
579.2
941.9

SHRK

6599
6.25
Se51
4,91
4,40
3.92
3.44
2697
2.49

«30

«00

«00

«30
732
620
537
4,39
44,49
4.908
J.61
J.14
2eH7
2.20

«30

«J0
7.35
6416
5427
4439
4,54
4.19
3.73
325
278
230

«00

«00
7415
6411
Se17
4438
4,58
4,29
3437
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10
10
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i1
i1
i1
11
11
11
11
11
11
11
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12
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12
i2
12
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13
13
13
13
13
13
13
13
13
13
14
14
14
14
14

e
oo

e [N
OONOCULUNPNNPRPO OONOGUAWLEN

UG
oo

-
O NG UVDWN RPN

-
(=}

SR
Ul DR

NN

395
38¢
865
850
1015
1000
985
374
955
949
925
910
835
830
365
350
1315
10090
985
970
355
940
925
910
895
380
865
853
1015
1000
935
379
955
G449
325
910
895
830
865
350
1015
1000
985
973
955

MA

1028
1928
1028
1028
1026
1026
1026
1026
1026
1026
1026
1026
1026
1026
1026
1026
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1022
1022
1022
1022
1022
1022
1022
1022
1022
1022
1022
1022
1021
1021
1021
1021
1021

PCE

34.0
33.0
33.0
-1.0

e 0

.0
30.0
32.5
32.5
32.0
34.5
34.0
34.0
33.0
33.0
"100

00

-0
300
32.5
32.5
32.0
31.5
3440
34.0
33.0
33.0
"160

«0

«0
30.0
29,0
32.5
32.0
31.5
31.5
34.0
33,3
33.0
‘100

.0

.B
30.90
290
32.5

WAB

24,9
23.0
21.0

«0

]

]
129
19,8
18.5
17 .2
15.9
27.3
25.2
23.2
21.1

«0

.0

0
13.1
20.0
18.7
17 .5
1642
27 «8
255
23.2
20.9

«0

«0

0
13.5
11.5
19.1
178
16.5
1542
25.7
23.0
20.4

o0

0

0
13.7
12.0
19.5

STR

845.2
748 .4
651 .56
«0

o0

« 0

548 .1
1175.4
931.2
807.0
622.83
965.5
862.1
758.56
65542
«0

«0

3
553456
1200.0
1022.0
844 .14
666.1
99243
8769
761.5
64642
« 0

)

0
561.3
512.9
1067.2
70542
524.1
334.4
751 .1
617 .8
o0

«0

«0
566.7
52540
1126.3

SHRK

Je36
2e834
2.35

«00

«00

« 00
He21
S5.17
4.90
4,63
4435
399
3.45
2671
2¢37

+30

«00

« 00
6be32
S5e21
44,95
4,68
4,42
4413
3623
2032
2632

«30

«30

«3J0
6448
5.48
5.31
4474
4447
4.21
3.357
237
2.17

«00

«00

«00
650
573
5«10
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14
14
14
14
14
14
14
15
15
i5

15

15
15
15
15
15
15
15
15
16
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16
16
16
16
16
16
16
16
16
16
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17
17
17
17
17
17
17
17
17
17
17

18

18

T RN
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oy
o

(SN
CONG U DWN NP

NN

940
925
910
865

8890.

865
859
1015
1000
985
970
955
349
925
9190
895
3840
865
850
1015
1000
985
370
955
340
925
910
865

880

865
850
1015
1000
985
970
G55
949
925
910
895
880
865
850
1015
1000

MA

1021
1021
1021
1021
1021
1021
1021
1019
1049
1019
1019
1019
1019
1019
1019
1019
1019
1019
1019
1018
1018
1018
1018
1018
1018
1018
1018
1018
i018
1018
10138
1017
1017
1017
1017
1017
1017
1017
1047
1017
1017
1017
1017
1016
1016

"PCE

32.0
32.0
315
34.0
33.0
"100
‘100

0

0
31.0
29.0
32.5
325
32.0
31.5
34.0
33.0
~-1.0
~-1.0

.0

.O
31.0
29.0
3245
32.5
32.0
315
34.0
33.0
"'1—0
~1.0

0

0
31.0
29.0
32.5
3245
32.0
31.5
34.0
33.0
‘100
-1.0

«0

.O

WAB

18.2
16.8
1545
2642
23 .1

.0

«0

.0
.0
13.7
12.2
19.7
1844
1742
1549
27.0
23.1
.0
.0
.0
.0
13.7
12.2
19.8
18.5
1743
1641
27.4
23.0
.0
.0
.0
.0
13.7
12.2
19.7
18.4
17.2
15.9
26.7
22.8
.0
.0
.0
.0

STR

942 .1
757 .9
573.7
907.7
753.8
« 0

«0

« 0

«0
568.4
528.9
1153.3
978.3
803.3
628.3
948.4
754.8
)

.0

o0

« 0
567.5
5300
1165.6
933.4
821.3
64947
970.4
.0

o0

«0

e 0
5675
530+0
1163.8
982.8
801.7
6207
93545
741 .9
« 0

e 0

«0

«0

SHRIK

4.33
4,55
4428
3.H9
2.38
«00
«J9
«00
«30
65.5H3
5631
5.14
438
4452
4,36
390
2.39
«00
«30
.00
«00
6451
533
Se16
4.;0
4.65
4639
4.02
2,85
«90
«00
«30
651
5.33
5.16
4.39
d.52
4.35
3.833
2482
000
«00
«00
«J0
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18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
i@
20
20
20
20
20
20
20
20
290
20
20
20
21
21
21
21
21
21
21
21
21
21 10
21 11

P -
COONPULHLUNEHVORO OONOGUV AW

-
[y

- -
COENOCOUAWNDRN

e
OONGTU DU RN

NN

985
370
955
940
925
9190
895
880
865
850
1015
1000
985
97¢
955
34¢
925
910
895
889
865
359
1015
1000
935
Q70
955
949
925
310§
895
880
865
850
1000
985
970
355
540
925
9140
895
380
865
8590

MA

1016
1016
1016
1016
10196
1016
1016
1016
1016
1016
1016
1016
1016
10106
1016
1016
1016
1016
1016
1016
1016
1016
1015
1015
1015
1015
1015
1015
1615
1015
10615
1015
1015
1015
1014
1014
1614
1014
1014
1014
1014
1014
1014
1014
1014

PCE

31.0
29.0
3245
325
32.0
31.5
34,0
33.0
'100
-1.0

0

0
31.0
29,90
32.5
32.0
32,0
31.5
3440
33.0
33.0
-1.0

«0

-0
31.0
29.0
32.5
32.0
32.0
31.5
34.0
33.0
33.0
-1.0

«0
3t.0
30.0
32.5
32.5
32.0
31.5
34.0
33.0
33.0
-1.0

WARB

13.8
12.3
19.7
18.4
17.0
156
2642
2247

0

«0

«0

«0
13.8
12.3
19.7
18,2
16.8
153
25.8
23.1
20.4

0

«0

« 0
13.9
12.3
19.7
183
16.8
15.4
26.1
23.6
21 .0

«0

0
14.1
125
19.9
18.4
17.0
15.5
26.4
23.9
21.5

+0

STR

5711
531.6
1161.3
9709
7300
589,.,1
908.6
737 .1
«0

«0

« 9

«0
57161
531.6
1158.8
952.9
747 .1
541 .2
BF0 9
754.,5
651842
o0

o0

«0
573.0
532.4
1159.56
957 7
755.8
55343
906.4
778.7
651 .1
+ 0

.0
578.4
537.8
118643
9804
774.53
568.6
318.4
795.9
673.5
« 0

SH=IK

5569
537
5415
4437
459
4430
359
2¢30

«00

«00

«00
6569
S5¢37
5.13
4.34
4.54
4,23
3.50
289
2.18

«00

«00

«00
5438
5.15
4.35
4455
4.25
3.58
3.01%
2435

- 00

«30
6.84
6.00
5.19
4838
4.58
44,27
3.74
J.10
2.46

+00

127
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NN

1030
1015
1000
985
370
355
2?40
925
310
895
880
865
859
1030
1015
1030
985
9740
Q55
949
925
910
835
8849
865
350
1030
1015
1000
385
Q70
355
949
325
910
395
8890
865
850
1030
1015
1000
G985
9743
55

1042
1042
1042
1042
1042
1042
1042
1042
1042
1042
1042
1042
1042
1041
1041
1041
1041
1041
1041
1041
1041
1041
1041
1041
i041
1041
13040
1040
10490
1040
1040
1040
1040
1040
1040
1340
1040
10490
1040
1038
1938
1038
1038
1038
1038

PCE

«0

0
31.0
30.0
29.0
34,0
34.0
33.0
32.0
33.0
-1.0
-1.0
"1.0

0
31.0
30.0
29.0
34.0
34.0
3360
33.0
33.0
’100
-1.0
~-1.0

«0

0
31.0
30.0
29.0
34.0
34.0
34.)
33.0
33.0
‘1.0
-1.0
-1.0

.O

.0
31.0
30.0
29.0
34.0

WAB

«0
«0
14.2
13.0
11.8
27 .4
25.6
23.9
22.1
20.4
.0
«0
«0
0
0
14,3
13.1
11.9
275
25.8
2440
2242
205
o0
«0
0
«0
o0
14.3
13.1
11.9
27 6
259
24.3
22.6
21.0
«0
o0
0
.0
«0
14.4
13.0
11.7
27.3

ST

«0
0
58042
55040
520.0
970406
882.4
794,14
705.9
617 .6
o
«0
«0
.0
«0
532.0
552.0
522.90
9765
838.2
80040
711.3
623.5
0
«0
«9
«9
o0
583.7
553.1
522.4
978.1
895.9
813.7
731.5
64943
« 0
0
0
0
-0
534.4
5511
517.83
306.3

SHRK

« 00
«00
6.37
6,25
5253
4,02
356
3.00
2453
2.17
«00
«00
«00
«30
« 00
H6a92
6e29
5467
4.015
J.13
2e 556
220
- 00
«00
« 00
« 00
« 090
6631
5568
406
3¢53
3.23
2.77
234
«00
«00
«00
«00
« 30
5697
65627
5658
Je?9

128



T 1166 129

1 J K NN MA PCE WARB STR  SHRK

9 4 7 949 1038 34.9 2549 804.0 3.52
9 4 8 925 1038 34.0 24.4 821.7 3.24
9 4 9 310 1038 33.0 23.0 749.4 236
S 4 10 895 1038 33.0 21.5 677 «1 De43
9 4 11 880 1038 33.0 201 604.8 2.11
9 4 12 865, 1038 -1.0 e 0 0 «(J0
9 4 13 850 1038 -1.0 .0 .0 «90
9 5 1 1030 1037 .0 o0’ e 0 «00
9 5 2 1015 1037 .0 o0 .0 .00
9 5 3 1000 1037 31.0 14.4 584.4 6497
9 5 4 985 1037 30.0 13.0 5511 627
9 5 5 970 1037 29.0 117 5178 54358
9 5 6 955 1037 34.0 28,0 1000.0 4.17
9 5 7 240 1037 34.0 2645 925.9 3.78
9 5 8 925 1037 34.0 25.0 851 .9 3.40
g 5 9 310 1037 33.0 23.6 77748 3.01
9 5 10 895 1037 33.0 22.1 703.7 2452
9 5 11 880 1037 33.0 20.6 629.6 2.23
9 5 13 850 1037 -1.0 «0 .0 «10
g 6 1 1036 1035 .0 e 0 . .00
3 6 2 1015 1035 .0 .0 . «0 <920
9 &6 3 1000 1035 31.0 14.6 58849 7.36
9 6 4 985 1035 30.0 13.2 555,6 6.37
9 6 5 970 1035 29.0 11.9 522,.2 5¢67
9 b6 b 955 1035 32.5 18.8 1025.0 4,935
9 o6 7 943 1035 34.0 2840 1000.0 4.17
9 & 8 925 1035 34.0 263 91545 3.73
9 6 9 913 1035 34,0 24,6 83140 3.29
9 6 10 895 1035 33.0 22.9 74645 2.85
9 6 11 880 1035 33.0 21.2 662.0 2.40
9 6 12 8§65 1035 -1.0 .0 .0 .00
9 6 13 850 1035 “1.0 e 0 .0 «00
9 7 1 1030 1033 .0 -0 o0 «00
9 7 2 1015 1033 . 00 oD OO 0‘30
9 7 3 1000 41033 31.0 14.7 591 .3 711
9 7 4 985 1333 30.0 13.3 558,7 6.43
9 7 5 970 1033 29.0 12.0 52641 5475
9 7 6 955 1033 32.5 19.3 1108.7 5.07
9 7 7 949 1033 31.5 16.1 65242 4.49
9 7 8 925 1333 34,0 26,9 944 .4 3.38
9 7 9 910 1033 34,0 25.2 8611 3.44
9 7 10 895 1033 33.0 23.6 777.8 3.01
9 7 11 880 1033 33.0 21.9 694.4 2.57
9 7 12 365 1033 33.0 20.2 611 .1 2.14
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NN

8590
1030
1015
1060

985,

973
§55
940
925
9190
895
880
865
850
19015
10090
Q85
970
355
340
925
3190
8395
8340
365
350
1015
1000

983

370
G55
9490
925
910
895
8890
865
850
1015
1000
935
970
955
9490

925

MA

1033
1031
1031
1031
1031
1031
1031
1031
1031
1031
1031
1031
1031
1031
1029
1029
1029
1029
1029
1029
1029
1029
19029
1029
1029
1029
1027
1027
1027
1027
1027
1027
1027
1027
1027
1027
1027
1027
1025
1025
1025
1025
1025
1025
1025

PCE

‘100

.0

« 0
31.0
30.0
23.0
32.5
31.5
34.0
34.0
34.0
33.0
33.0
1.0

.0
31.0
30.0
29.0
32.5
3240
34.0
34.0
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i J K NN MA PCE WAB STR  SHRK

10 5 6 955 1036 29.0 11.4 509.1 5.40
ig 5 7 940 1036 34,0 27.0 9509 3.91
10 5 9 913 1036 33.0 24.0 8009 3413
16 5 10 895 1036 33.0 22,5 72540 2473
190 5 11 8309 1036 33.0 21.0 6500 2.34
10 5 12 865 1036 ~1.0 .0 .0 «20
10 5 13 850 1336 -1.0 e 0 o0 20
10 6 1 1030 1034 .0 .0 «0 «00
190 6 2 1015 1034 .0 e 0 «0 «00
10 6 3 1060 1034 31.0 14.8 594.4 717
10 6 4 985 1034 30.0 13.7 566e7 6.60
10 6 5 970 1034 30.0 12.6 538.9 6402
10 6 6 955 1034 29.0 11.4 511.1 Se44
10 6 7 949 1034 34.0 27.8 389,56 4.12
10 6 8 925 1034 34.0 2642 911.7 3.71
10 6 9 910 1034 24.0 24.7 833.8 3430
10 6 10 895 1034 33.0 23.1 755.8 2.89
10 6 11 880 1034 33.0 21 .6 6779 2.49
10 6 12 865 1034 -1.0 .0 .0 .00
10 6 13 850 1034 -1.0 | .0 00
10 7 1 1030 1032 .0 e 0 <0 «30
10 7 2 1015 1032 .0 «0 0 «00
10 7 3 1000 1032 31.0 15.0 600.0 729
10 7 4 985 1032 31.0 13.8 5700 6eb7
i0 7 5 970 1032 30.0 12.6 540.0 6+04
10 7 6 955 1032 29.0 11.4 51090 542
16 7 7 940 1032 31.5 16.4 700.0 4.47
10 7 8 925 1032 34.0 26.8 34241 3.87
19 7 9 910 1032 34.0 2543 86342 3.46
10 7 10 895 1032 33.0 23.7 78442 3.04
10 7 11 830 1032 33.0 22.1 70543 2.53
10 7 12 865 1032 33.0 20.5 626.3 2.22
10 7 13 850 1032 -1.0 .0 e 0 .09
10 8 1 1030 1030 .0 ) o0 «00
10 8 2 1015 1030 .0 o0 .0 .00
10 8 3 1000 1030 o0 .0 o0 « 00
10 8 4 985 1030 31.0 13.8 5695 666
10 8 5 970 1030 30.0 12.5 537.0 5.98
10 &8 6 955 1030 29.0 11,2 504.3 Se30
10 8 7 940 1030 32.0 1649 76647 4.57
190 8 8 925 1030 34,0 2742 962.2 3.97
10 8 @9 910 1030 34.0 2546 831.1 3.55
10 8 10 895 1030 33.0 24.0 80040 3.13
10 8 11 880 1030 33.0 22,4 718.9 2.70
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561.0
524.4
1132.7
930.3
728.3
526.9
870.0
720.0

«0

«0

«0
595.1
558.5
522.9
1120.8
922.5
724.5
526.4
85945
697 .3

]

0

.D
595,51
558.5
522.0

SH=RXK

J.39
Je44
2439
234

«00

«00

00
64956
578
513
44531
4,49
4.17
J.50
24834
2.17

«30

«00
7.24
5.43
5.72
5.11
4.31
4.51
4421
3.49
2714

«30

« 00

«20
7019
6.43
5.67
5.009
4.30
4.50
4421
J.44
2.359

«J0

30

«30
7416
6.43
5.67
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T 1166

10
10
10
10
10
10
19
10
10
10
10
i0
10
10
10
190
10
10
10
10
10
10
10
10
10
10
190
10
i90
10
i0
10
10
10
10
10
190
10
190
10
10
10
10
10
10

16
16
16
16
16
15
16
16
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
138
138
18
18
18
18
18
18
14
19
19
i9
19
19
19
19
19
19
19
19
20
20

o e RRAEY o
RPUROVENOCUAWUNRPR VRO OENCOUDBDGLUNNRLR VMO O®®NOCW

R
N F O O NTUDLD WN

955
G40
925
9190
895
880
365
850
1015
1000
285
970
955
940
925
910
895
830
365
850
1015
100390
G85
970
955
949
925
910
895
884Q
865
850
1000
985
970
955
940
925
910
895
880
865
8590
1000
985

MA

1017
1017
1017
1017
1017
1017
1017
1017
1016
1016
1016
1016
1016
1016
1016
1016
10156
1016
1016
1016
1015
1015
1015
1015
1015
1015
1015
1015
1015
10145
1015
1015
1014
1014
1014
1014
1014
1014
1914
1014
1014
1014
1014
1013
1013

PCE

3245
32.0
31.5
34.0
34.0
33.0
-1.0
-1.0

«0
31.0
30.0
29.40
32.5
32.0
315
34.0
34.0
33.0
-1.0
-1.90

.D

«0
30.0
29.0
32.5
32.0
31.5
34.0
33.0
33.0
"‘1-0
-1.0

.0
31.0
29.0
32.5
32.0
31.5
34.0
34.0
33.0
"‘100
-1.0

.0
31.0

WaB

19.4
17.9
15645
28.0
24.8
215

«0

«0

«0
14.9
13.4
12.0
19.5
17.8
16.2
27 .2
24.1
21.0

o0

)

e

« 0
13.6
i2.1
19.5
17,7
16.0
2667
24.0
21.3

+ 0

«0

s 0
13.8
12.3
1908
17.9
15.1
24.2
21.5

-0

0

«0
14.0

STR

1117.6
911.8
705.9

1000.0
837.8
6757

0
-0
0
597 .56
56140
524.4

1123.9
89547
667.4
959.0
805.1
651.3

0
» 0
«0
0
565.0
527.5

1133.3
883.3
633.3
936.4
80040
553.6

«0
0
o0
57040
532.5

1165.9
909.8
653.7
945.5
809.1
572.7

« 0
0
« 0
574.4

SHRK

509
4.78
4.48
4.17
332
2443

« Q0

'00

«00
724
6.43
5.72
5.10
4476
4,42
3.96
3.15
2.35

«J0

«30

« 00

«J0
6.56
578
5.11
4,74
4.37
3.34
3413
2.41

+ N0

«00

«J0
beH7
5439
5.16
4.78
4,49
3.39
3.17
2.46

s 30

«00

«30
6.76
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