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Cross-Sectional Distributions of Stress and Convergence for Long Parallel-Sided Slits

Figure 5.7
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(1i11) Was it possible to preserve the vital excavation within the
pillar area by limited over-stoping, ir the pillar itself?

(1v) If all the excavatlons in the p!llar had to be abandoned,
including the lower portion of the shaft, at what elevation
should a transfer system to a new sub-vertical be established?

Crtlepp and Nico]ltg’ had shown by measurement that the rock
was definitely elastic in this region, No creep was evident at the
pillar edge, Thus, the assumptions of the simulation program were
satisfied.

As was explained in §5,3,2,3, the scaling featura of MINSIM
was used with 75 ft, per unit at the finest scale, which made the
shaft pillar approximately 22 MINSIM units in diameter, The coarsest
scale was 300 ft, per unit, allowling the stoping informetion within
8 000 ft, of the pillars to be specified.

The problem was initiclly solved for the configuration at a
stage when damage flrst became pronounced, At a scale of 150 ft.
per unit, the miocdle scale, successive mining, and replacement of a
block in the areas where stoping had been stopped, allowed the changes
in stress at points within the plllar to be determined, giving an
indication of the importance of this mining to the straess increases in
the pillar,

In this way, questions (1) and (11) could be investipgated,
In the latter case, the size and location of the "barriers" could he
defined such that mining of relatively large blocks beyond the b er
produced negligible stress increases in the pillar,

Similarly overstoping in the plllar, question (111) could be
tested on the finest scale of 75 ft, per unit, Strips of thies width
were removed to produce a sequence of over-stoping,

Displacements and stresses were computed for points along the
shaft axis showlng that the horizental components of differential
movemants along it were negligibly small, while vertical components
ware of the order of inches, It was found that the load removed from
the haulages as a result of over-stoping was entirely transferred beyond
the advancing faces to the remaining segments of the pillar, where it

caused a widespread and relatively small increase in vertical stress,
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Teble 6.1

Eguations of the System

g giﬁzit g Poisson Effect g Finite Depth Effect
by = X ; <M1, M, g B 0 + 0
(L% : +(MI), M, § +(ﬁT)22n2+(ﬁ?)23n3 : + 0
G L - +(MI1), M, g +(ﬁf132m2*(ﬁf)33n3 é + 0
g = A (M), 1, é + G g MG, e TSNS, v NI S
=, § s, 1, ; +(T) 1+ (T, 1, ; o PR B SRR TR
WM = A, % +(am, 1, ; *(IM) T+ (TN 1, g +(SM) S, + (SM) S, ¢+ (sMS.
: : ;
R ) g + 0 % - 0 g +(MS), M, +(MS), M +(MS), M +(IS), I +(IS) I, +(IS), I,
i 45, % + ) g * o g +(MS), M, + (MS] M.+ (MS) M+ (IS),, I, +(IS), T +(IS),,I.
159 = Sg g + 0 % * o ; +(MS) M, +(MS) M+ (MS) g M+ (IS, T, +(1S) I +(IS) I,
: Boundary Co%ditions
R S Tl B e . e b T
a2 t g n bz bxz® 0 i S O
b13 = bsy =0 0”3 = bTyz = « depth bsa = bTyz =0

I AT A TW

08







R AR,

82

Since the stress solutions on the surface, 51. 82. 53 -
(&, sz, TYZ have an effect on the stresses on the reef plane, these
effects, (SM]iJ

On the surface, the reef stress solutions in the mined areas

Si’ are shown in the table.

and the reef convergence sclutions in the intact areas each
have an effect. This will be discussed later.
The full kernels may be found in Appendix XIII,
The system of equations give . in Table 6.1 may be represented

in a condensed form as :-

I, = Ii + (MI) M1 + [MI)iM

B3
bMi = Mi + (IM) Ii L (IM)1 L (SM)is sesvnsessass(B.5)
v 8 v 00 M), M8y, L),
where (MI) = MI11. (IM) = IM11 & 4 = cross effect kernels
and M =M, ), I=[1), ends =fs,

M? IZ 52

MS IBJ S2

The general iterative scheme may then ba written as :-

(n+1) 1 (n) (n) (n)
o (aIi * b1y !MI)Mi - [MI)iM )
(n+1) 1 (n) tnetl - (n+1)_ . (m)
Mi - ?TE,(gmi + bmi (IM)Ii lIM)iI (SM)is
(m+1) 1 . (m) 4 (n+1) _ (n+1)
. ot T (- S5
where n,m are iteration counts, m < n, seereriaiess (6.6)

8:3.,2 The Surtace Effect

The surface snlutions S S,, are these of the stresses,
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GZ‘ TXZ' TYZ. Notice that these have been stated in terms of the
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completed. Also, nwre versatile storage facilities for configurations
and solutiocns are in working order. The scaling feature, the updatiiig
window method and the off-reef integrator have yet to be tested.
However, since these are, in concept, very similar §0 MINSIM I, it was
not considered necessary to complete these sections for inclusion of
the tests into this dissertation.

7.2 MINSIM IT - Fhilosophy

7.2.1 System Philosophy

In Chapter 6, Table £.1 shows that, for the reef plane
iteration alore, there is more than three times as much work to be dore
in MINSIM II as compared with MINSIM I. For the surface iteration, as
may be seen from equation (6.8), an additional five summations are
required. Since the core space required for the tables 1s also
increased by a factor of more than 3, many changes in the system
philosophy were necessary. The salient points will be brought out
here and each point will be discussed in detail in later sections.

Firstly, regarding table space, since 1t may be shown that the
total table area is approxinately 1,4 M-bytes, storing all tables in
core memory simultaneously is impractical for most availaole computers,
Thus, a paging, virtual storage, concept was designed where the virtual
core is a large direct access disk (or drum) file. A service program,
DISKIO, is used to fetch, write-out, create space fcr and free areas of
tables on request.

The kernel tables are handled in the same manner. However,
since the computation for each kernel table is very complicated,
involving many floating point instructions, and since, as will be
shown later, there are over 500 kernel tables, each at 4 levels, an
attempt is made to keep these tables stored permanently on disk and
only re-calculate them 1f they need to be changed.

On the reef plane, as may be seer. ‘rom Table 6.1, the effect

calculations
(effect at to-point) = b (Kernel *» from-point value)
Influence
Range

for each of the three tables (S_, o.), (S, v ), (S, v )
z - X X y

z yz
cover the same relative from- and to-points. It was decided not

IR
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to use the pattern matrix as in MINSIM I. The testing for point-
-ype and the distance table offset computation should not be in the
main iteration loop. Hence, influence tables stored on large
sequential files were computed. This contained each to-point offset
address. followed by a list of kernel table offset addresses, together
with the from-point addresses for each kernel offset. This
structure is cescribed in detail in Section 7.3.3.4.

Similarly, the surface iteration requires the use of such
influenca tables five times, as seen from equations 6.8, Hence, the
influence tables stored on disk are for M>>I, I=+M, M=+S, I-»¢S,

S+M and for the output iteration S-+1,

All input/output is handled by the service program I0COM.
Printer output headings and error messages are stored on a direct access
file rather than in each routine requiring the particular output lines.
This enables changes to be made to these messages without re-compiling

the programs issuing them.

7.2.2 User Philosophy
Experience with the use of MINSIM I led to many improvements

'

being incorporated for the user of MINSIM II,

Input description parameters are entered in the form,
KEYWORD=value and many keywords have default values, e.e., DIASZ = 64,
POISSON = 0,2, etc. Where parameters must be specified by the user,
e.g. ZTOPL, ZSURF, etc. checks are performed and the executation
terminated with an error message if the user has failed to do so.

Since error messages and headlngs are kept in a file, not
compiled into the program, thelr wording cean be tailored to suit
any particular user. For example, they could be written in a language
other than English, The format of many outputs were tidied up, e.g.
the on-reef output.

One of the maln changes in philosophy is the concept of a
"PICTURE" and a "DIAGRAM", A picture is merely the reef mine plan,
together with the parameters defining the problem. This picture may be
defined to any scale, un-related %o the eventual scale of the soluticn.
The maximum size of the picture i3 the description of an area of

696 x 696 blocks and need not be square.
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The description of the picture is by means of a default of
either totally mined or totally intact followed, where necessary, by
a row-by-row description of the excavation. This can be in the form
of a block of points specified by start and end column co-ordinates,
or by an "IM" character string.

A diagram for which a solution 1s to be formed is defined as
a square area whose side length 1s a multiple of 8 blocks. The
maximum side is 64 blocks which is the same as the tank-size in MINSIM I,

There is no rim as was the case in MINSIM I, The diagram is
defined solely from the piccure by specifying the top left diagram
co-ordinate position within the picture and & suitable diagram-from=-
picture scale factor, keyword DPSCALE.

Cne of the most important aspects of the diagram-picture
concept is for updoling purposeas. For instance, an update may be
performed on a diagram solution merely by referring the automatic
update function to a new picture and an update list is automatically
formed. This 1s particularly useful when the scale feature is used.

A solution of a diagram on a coarse scale is performed, including a large
area of the picture. The diagram 1s scaled up by a‘linear factor of
2 which causes 4 points tu be generated for every one previously,

resulting in a very coarse diagram for solution. However, before

solution, the scaled problem may be referred to the picture in automatic
update mode to refine the boundaries. :

The ordinary update mode of the system handles point update
as well as character-string and block updates in the same format as
was used in creating the picture. In addition, selected keywords can
be updated under this operation, thus replecing the MINSIM I "PATCH" ‘
verb.

The output verification of a picture or diagram has also been
improved compared with MINSIM I facilities. The default 1s the

printing of all keywords and a full picture or diagram. However,

the user may choose not to print the keywords or to verify only
selected areas of the picture or diagram. In addition, the characters
used to reprusent the intact/mined areas may be chosen by the user

at verifying time.
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