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reef quantities about R2.00 per point,

, 5.4,2 Accuracy 

In order to show that the final accuracy is satisfactory, for 

practical purposes, the theoretical convergence and stress 'nns

across the central portion of long mined slits of different wiuuia and 

their abutments are plotted in Figure 5.7 and the results tabulated in 

Appendix IX.3. The relative convergence criterion wan set at 1%,

The table in the appendix shows that the resultant accuracy when these 

results have passed through the off-reef integrator is between 1% and 2%, 

In practice it was found that the relative convergence criterion 

cou'd be raised to 4%, without affecting thf off-reef integratlon 

overmuch, reducing the number of iterations to less than half, (The 

results appear more oscillatory, but the integration averages out 

most of these errors),

5,4,3 A prarticM faae Study 

A case study was performed and the details published in the 

paper of Plewman, Pol at ft Ortlopp. A summary apr rs below.

The study concerned the No, 2 shaft of Harmony Gold Mine 

(Pty,) Limited, The reef is at a depth of approximately 5 000 ft, and 

dips 5° to the West, Thf shaft has a dlMTiatbr of 20 ft, in a pillar, 

of about 1 600 ft, diamaVnr, which was undergoing serious fractures of 

various sidewalls of tunnels and other cavities during 1957, (See 

section on Scaling, Figure 5,41, in Septnmber, 1968, seismic events 

to the South caused further serious damage in excavations in the 

pillar area, All mining in the vicinity of the pillar as well as 

more distantly was halted.

Bocauao of the serious consequence of the loss of production, 

the following qu'-'iticns had to ba answered rapidly t-

(1) Had sufficient stoping been stopped to ensure no further 

significant incroa.a in the stress In the pillar?

(ill Could "barrier" areas be left to shield the pillar from

appreciable r,trass Increase while permitting mining beyond the 

"barriers"?
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(iii) Was it possible to preserve the vital excavation within the 

pillar area by limited over-stopingw in the pillar itself?

(iv) If all the excavations in the pillar 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?

(9)Ortlepp and Nicoll 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 55,3,2,3, the scaling feature of MINSK* 

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, .blowing the stoplng information within 

8 000 ft, of the pillars t. be specified.

The problem was initially solved for the configuration at a 

stage when damage first became pronounced. At a scale of 150 ft. 

per unit, the mladle scale, successive mining, and replacement of a 

block in the areas where stoping had been stopped, allowed th< changes 

in stress at points within the pillar to be determined, glvl an 

indication of the importance of this mining to the stress increases in 

the pillar,

In thls way, questions (1) and (11) could be investigated.

In the latter case, the size and location of the "barriers" cci*?cf be 

defined such that mining of relatively large blocks beyond the bi er 

produced negligible stress increases in the pillar.

Similarly overstoping in t.hu pillar, question (11 i ) could be 

tested on the finest, scale nf 75 ft, per unit. Strips cf thie width 

were removed to produce a sequence of over'stoping.

Displacements and stresses were computed for points along the 

shan't axis showing that the horizontal components of differential 

movements along it were negligibly small, whilo vertical components 

were of the order of inches, It was found that the load removed from 

the haulages as a result of over*stoplng was entirely transferred beyond 

the advancing faces to the remaining begments of the pillar, whore it 

caused a widespread and relatively small increase in vortical stress,
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and that the stress with increasing height above the pillar decreased 

rapidly.

5.4.4 Conclusion 

The system can be seen to be of great use to the mining industry, 

especially in the case of South African mines which are deep and at 

a shallow angle of dip.

A user manual of the system may he found in Appendix X and a 

sample run in Appendix XI.

In order to cater for ore bodies with large angles of dip and 

close to surface, t'.c system had to be extended to the capabilities of 

MNSIM II to be discussed in Chapters 6 and 7.
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CHAPTER 5

THEORY FOR STEEPLY INCLINED REEFS AT FINITE DEPTH

6.1 Introduction

As has been mentioned, the assumption that any influence of

the surface can be ignored,has been made so far. This has been
(7 1 fl)

justified by various sources ' ’ ' for the South African gold mining 

situation.

It was considered necessary to investigate situations where 

these limitations dc not apply. For example, the orebody at RnoKana, 

Zambia, has an angle of dip o.60° and extends close to surface,

Under these conditions, the rides and shear stresses on the reef plane 

can become large in comparison with the configurations at small angles 

of dip. For this reason a more complete analysis is necessary.

Since situations such as Rhokana involve stopes a.30 feet, 

total closure will not be considered here, but may be regarded as a 

possible extension which may he applied at some later date.

6.2 Boundary Conditions

Since total closure will be neglected, consider the reef

divided into an area of excavation. A, and an intact region outside A.

Hence, as before, for the reef in the case of tabular

excavations, it is necp^ary to soecify conditions on the hanging-
[181and footwall of the mine opening only . These are that stresses 

at uppo. ing points on the hanging-and footwalls are approximately eoual, 

Over the intact part of the reef outside A, the displacement components 

of the hanging* and footwall are the same, I.e. there is no parting 

of the seam. Inside A, since the hanging- and footwalls are stress- 

free, the indi’-.ed stresses must be equal and oopoaite to the primitive 

stresses,

Off the reef, at a sufficient distance below the foo wall, 

the effects o, mining become negligible. The plane at infinite depth 

has zero inJuced displacements as boundary conditions.

The surface boundary condition is that of being stress- 

free. Note that both for the surface and for the Zone A, stress-free 

implies only that three components of stress - the stress normal to the
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free surface, and the shear stresses in the XZ and YZ planes are zero. 

The othar stress components are not boundary conditions but result from 

♦he configuration.

Quantltively, the boundary conditions are as follows :-

For z = 0

S - 0  S => 0 S =* 0x y z outside A
.... (6,1a)

T = « q  t = > q  a = - a inside Axz xz y z yz z z j

For 2  = oo

u * v = w * 0 (6.1b)

For Z = 0, i.e. on the surface

TXZ * 0 YZ (S.1oJ

(x,y) « uh (x,y) 

Sy (x,y) = vh (x,y) 

Sz (x,y ) - w^ (x,y)

uf (x.y) 

vf U.y)

'f j

(6.. ’

where u, v, w are the displacement components in the x, y, z directions 

for the hangwall, h, and footwall, f, represents normal closure, and 

and Sy represent the ride components in the x and y directions 

respectively. (The ride components are defined as relative disp1acements 

of the hanging- and foolwall parallel to the plane of the reef),

If the x axis Is chosen alonjr strike and the y axis down dip, 

the primitive stresses given in Cdok, et, al., (10), simplify to

where

q ■ 0 p  q = 0  q B 0 ' P  z z ‘ xz yz yz1

0z « - -j ((1*k) ♦ (1-k) Cos 2 a)

Q ■ - S  (1-k) Sin 2 a yz 2

(6.3)

and

q * yH
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K = the lateral to vertical primitive stress ratio 

a = angle of dip of the reef

H = depth of the reef co-ordinate system origin below the surface

Y = specific weight of rock

The total stresses are the sum of the principal stresses and 

the stresses induced by mining.

6,3 The Solution

6,3,1 General 

The complete elastic differential equations are developed 

in Appendix XII,

The solution to the problem remlres more than three times 

the computa'tion required by MINSIf I, The general iterative method 

that has been employed to solve the problem, however, is identical, i.e,

Boundary m Solutions ♦ (Kernel) . Solution

Condi tiona
J

in a region
I 1

i + 1 in another region
J

i

....................(6,4)
where i is the iteration count.

The overall picture may be seen by writing the abovi equation 

for the overall solution in matrix form, as illustrated in Table 6.1, 

Note that the kernels have been divided up to show the various types of 

effects. The mined-to-intact kernels, designated (MI), are derived in 

Appendix XII (equations XII.28, XII.31, XII.32).
1

S. from equation XII.28 has tho factor----—  . ^ applied

n  2 z/x +y
as In MINSIM I and there are no effects on S due to T o^ T ,z xz y z

Thl3 kernel CMI)^̂  is thus classed in Table 6.1 as the MINSIM effect

kernel for the solution of I., It is therefore identical to MINSIM I,
1

From equations XII.31 and XII,J9, I^,(S )has the effect
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1
* T the MINSIM effect (MI)_  1? . and

2v x * T the POISSON effect, W l ) ?2 I ? , and
1 -v d (xZ+y2 ) V 2

v xy also the POISSON effect ( W ) ^  I

In practice (TiT5L_ + (MI).- are stored an a common Kernel,
K 22 11

Similar observations may be made -for I^ —  S ,

Note that the solutions 1^, i 3 1,3 are convergences or rides,

which are relative movements of hanging- anf footwall halves of the reef

plane along the plane of symmetry, z * 0, The solutions on the surface

are those of stress effects needed to create zero surface boundary stress.

Although these stresses can have an effect on tha displacements on the

reef plane, the effects above and below the plane of symmetry, z * 0 , must

be in the same direction. Thus, there is no relative movement of floor

and roof points due to surface effects, So, in Table 6,1, the finite

depth effect is zero.

For the mined out area, the solutions i * 1,3, similar

observations can be made except for surface effect. The MINSTM

effect using kernel (IM) has the factor' ---,--*r — 7 . as seen in
(x +y ')3/ 2

equations (XII.11), and (XII.14) In A| 'dlx XII, applying to 

1^,1^ and 1^ * the stress solutions 0 z, txz. Tyz as a result of 

applied convergences and rides S^, and S^.

In addition, 1^ has the factors from equations XII,14, and

2 22y - x 3v xy

the Kernels (YFfĵ  and (TFl)^# w^icb forni trie POISSON effect. Similarly 

for ( ^ 3 3  and (fM1)^.
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Since the stress solutions on the surface. S^. S^. S^ -- 

aZ‘ TXZ' TYZ *iave an e'*?'f’ect on the stresses on the reef plane, these 
effects. (SFII^jS^, are shown in the table.

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

and the reef convergence solutions 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

.1. “ I , ♦ (MI) M, + (MI) Mb i 1 1 1

M * M > (IM) I ♦ (IM), I ♦ (SM) Sb 1 1 1 1 1

. S ■ S . ♦  0 ♦ 0 ♦ (MS) M + (IS) I, b 1 i 1 1

:e.5)

where (MI) - MI„„, (IM) - IM11 11 ( )

1.2.3

cross effect kernels

and M . I - V , and S ■V
M2 T2 S2

■S?'

The general Iterative scheme may then ba written as

I (n+1) „ _J__ (ui + j _ ^n) - (m x ) )
1 1+a 1 b i 1 A ̂ 4. >

m (n-fD  1 fOM (n) A v (n+1) 1TM. _(n+1) 0 (m),^  + - IIM)^I - ( S M ) )

s, (m+1) - CyS, (ml ♦ .S. - (MS) M (n + 1) - (IS), I (n+n )1 I+Y l u l l  1

1 - 1.2.3
where n.m are iteration counts, m < n. (6 .6 )

6.3.2 The Stir fane ff'Vct 

The surface solutions S^, 5^. S^ are those of the stresses.

a 7‘ tX7* tY7* Notice that these have been stated in terms of tho
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surface co-ordinate system, where although there is no angle between 

the x axis and the X axis, there is an angle of dip between the y- 

and the V- axes and the z- and Z- axes, as may be seen from Figure 6.1. 

Considering the Y-Z plane, as illustrated in Figure 6.2, the o 

calculated at the surface by the Kernels (MS) and (IS) is as shown,

x

Figure 6.1 Axis Systems

and is not normal to the surface. The normal component is desired 

since it is the normal stress for which there is a known hr''jndary 

condition. has a normal component and, in addition, there is a

component o ' a in tho Z-direction. Since there is no angle between 

ttid x-axes, there is no componont of contributing to o^. The t 

eif*ict on the surface is albo evident.

Figure 6.2 Components
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It may be shown, [Appendix XII), that the following holds

7. 2a, ** o Sin 8 - 2 t Sin 0 Cos 8 + a Cos 0 Z y yz z

t ..-, ■ -t Sin 8 + t Cos 8 XZ xy xz

T„.. = x (Cos^B - Sin^B) + (t - t ) Sin 8 Cos 8 YZ yz z y

___ (6.7)

where 6 * -  a ,  the angle of the dip.

A similar transformation is necessary when computing

o , t , x from the surface co-ordinate system except that 8 ■ +a , z xz yz 3
the angle of the dip.

Thus, In order to calculate o^, t , the quantities

o . a , t , t , t need to be evaluated at the surface, and transformed y z xy xz yz
as above, before evaluating S^ , Sn and S,(. (Table 6.1). Thus,

Table 6.1 should be modified for the sur-r ■;> section

.S„ = S .+0+0+transformation b 1 1

,S„ ■ S*0+0+transformatIon b 2 2

,S„ - S+O+O+transformation b 3 3

(ns)11M1*tns)12i y  (n s i^ ry t is )^

tMS12l"l* tMS)2 2 V l m , 2 3 V ' IS,21 

"13>31M1*'MS,3 2 V ' MS>3 3 V ,IS,31

(MS) M ♦ ( M S ) M ♦ (M S ) M + (IS)51 1 52 2 53 3 51

1 

1

1 

1

1 “

(6 .8 )

Similarly, the mined equttions in Table 5.1 should be written

.M, - M ♦ (IM) I ♦ 0 b 1 1 11 1 + SE 1
b"2 - "2 ♦ (INJ^I, * (IM)22I2 * (IM)23I3 + SE,

bM3 - m3 ♦ (xmj11x1 ♦ m 9f y  ♦ m 33i 9 * se3 ,
(6.9)

where the surface ef fects SE^ , SÊ ,. SE.̂ , are

S E 1
■ transformation ' CSM)1 lS l ♦ (SM)12s 2 4

(S">13S3 '

(SM)21s 1 ♦ (SM)?2S? 4
!SM,23S3

SE2 ■ transformation (SM)3i S i 4
(SM)3252

4
, S n ,33S3

csm)4 i S i 4 (s m )42s 2 4 ( s n ,A3s 3

SE3 * transformation , (Sli)5lSl 4 (sm ) 52s 2 4
(SM)53S3 .

(6 .1 0 )
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Tht 9 kernels are also developed in Appendix XIII.

6.3.3 On-Rnraf Output Integration 

Once the solution has satisfied the convergence criteria tho 

results are, as with MINSIM I, stresses in the mint’d region and 

compensation convergences in the intact region. The on-reef solution 

is then obtained by integrating the ';resse'3 in the mined region, as 

an effect on the relative displacement of each point in the mined 

region, including the effect of the stress on thu point itself.

In addition the surface affect on the intact area must be computed.

In the intact region, the displacements are integrated to compute the 

induced stress at each point, including the effect of a displacement 

on each point affecting its own stress.

Note that a compressive stress on a point causes a dis­

placement in the same direction as compressive stresses on surrounding 

points on the reef. However, for the intact region, a displacement 

imposed on a point causes a stress of a sign diffp”ent to that of 

similar displacements in surrounding points. 7 j may be deduced 

from Figure 6.3.

c 
A *>
!FuI

-n.

r mm O' • A  A 

Figure 6.3(a) Displacement; 
Field dun to 
Imposed Stress 
cir Fun.i; n i an 
E1nment

com press ive

N. 1,2 t *n» l ! e
___-G . . . "f

\e n j  1 ! e 
♦ ♦ ♦

Figure 6.3(b) Stresses caused
by Imposed 

• Displacement on 
an Element

The matrix equations for the on-reef integration then become:-



I. - Iw, - (IM)I, - (IM),I - (IM) ,„I, - CSMl.Si Vi i i self i i
output

M. - (MI )M - (MI).M - (MI) Mi i self ioutput 

where,

kernels are as mentioned before, and (IM)

i - 1.2,3
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( 6 . 11)

1 ^  - virgin stress, as defined in equations (6.3), ana the

and (MI) are tho reef- self self
efpects calculated in Appendix XIII.

fi.3.4 Off-Renf Outnut Integration

Unlike MINSTM I, which needed only the convergences in the

mined area to compute the o'f-reef stresses and displacements,

MINSIM II uses the generalized kernels developed in Appendix XII.

It includes an integration not only of stresses and convergences in

the reef plane, but also the surface effect. The method is an

extension of the on-reef output, except that for every point required

both stress components and displacement, components are computed.

(Note that the displacements u. v, w, are computed and not convergences

S . S . S ). x y z
Tho internal solutions are convergences in the intact area, 

counteracting the effect of the stress solutions of the mined area.

These stress solutions, combined with the convergence solution* in 

the intact area and virgin stresses, form a stress-free surface in the 

mined area. The on-reef calculations were usinp kernels chosen so 

that, for z •* 0, a z e m  convergence was produced due to onvergence 

solutions, and ?ern nt.runsP1'. were produced due to the stress solutions. 

For z / 0 this is not so. Tho lattor fact in used in tho surface 

iteration, where stresses on the surface were calculated due to the 

convergence and stress solutions of the reef plane. Similarly, 

displacement components may also be computed.

Hence, for a general point in space, stresses may be computed 

as is performed for the nffoct of the reef on tho surface. In addition, 

the intiucud displacements (u.v.w) at a general point, may be computed.

In general, tho surface stress solutions also produce stress and 

displacements effects on a general point. Note tint the displacement 

component calculation duo to reef stresses and displacements depends
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on whether the general point is above or below the reef plane.

The full point Kernels are U3ed. These are summarised in 

Tables, XII.1, XII.2, XII.3, XII.4, XII.5. The components due to 

the reef will produce quantities in the reef co-ordinate system. Thus, 

a transformation of axes, as for the surface calculation, is necessary.

6.4 Conclusion

The mathematical development in this chapter eliminated all 

fipproximations assumed in the basic eauations of the MINSIM I theory.

Equation (6.6), with the surface solutions modified as in 

squat ons (6.8), (G.9) and (6.10), form the basis for a practical 

solution method. This is implemented in MINSIM II, described in 

the next chapter.

Since completely general Kernels are used for the off-ree* 

integrator, the limitation imposed on the MINSIM I system, i.e. o^ 

not allowing the evaluation of points close to the reef, does not 

apply to MINSIM II. The on-reef quantities are merely a special 

case of the general oft-reef integrator functions.
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CHAPTER 7

MINSIM II - IMPLEMENTATION

7.1 Introduction

Many of the techniques used In MINSIM I have been incorporated 

in MINSIM II. The following points are notable

(i) The techniques of grouping points beyond an influence range 

was handled identically in the two systems. Thus, tables 

have a level structure, and the lower levels - 1,2,3, after 

being calculated, have their values rippled up 3-2*1-0 such 

that level zero has the final result.

(ii) The solution window concept, discussed in 54.2.2 is also 

incorporated.

(iii? Since the full Kernels do not depend only on the distance

between the "to" and "from" points, the 8-way symmetry could 

not be used. However, 4-way symmetry, and an indicator of 

which quadrant the from-point was in, was incorporate , as 

will be described in 57.2.3.4.

(iv) Table addressing was also handled in the same way.

(v) The flow of control and the interlocks of certain functions 

necessary before others is also very similar in the two 

systems.

(vi) The basic solution flow, apart from the surface iterations

and the fact that it applies to the three solutions in place 

of ono, is the same. Updating and scaling phases in which the 

boundary conditions are modified, as described in 55.3.2.3 are 

similar -xcept that the surface affect3 are also incorporated.

Most of this chapter concentrates on the techniques that 

differ from MINSIM I.

Since the full implementation of MINSIM II is a long-term 

project, a distinction will be made between phanc-s completed to date 

and sections still to be implemented. At thin stage, a solution 

incorporating the finite depth effect and arbitrary inglea of dip togather 

with update, storage/retrieval and output facilities has Jienn
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completed. Also, inure versatile storage facilities for configurations 

and solutions are in working order. The scaling feature, the updati.,^ 

window method and the off-reef integrator have yet to be tested. 

However, since these are, in concept, very similar to MINSIM I. it was 

not considered necessary to complete these sections for inclusion of 

the tests into this dissertation.

7 •2 MINSIM II - Philosophy

7.2.1 System Philosophy

In Chapter 6, Table 6.1 shows that, for the reef plane 

iteration alone, there is more than three times as much work to be dor.e 

in MINSIM II as compared with MINSIM I. For the surface iteration, as 

may be seen from equation (6.8), an additional five summations aid 

required. Since the core space required for the tables is 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 i'c. may be shown that the 

total table area is approximately 1,4 M-bytes, storing all tables in 

core memory simultaneously is impractical for most availanle coicputejrs. 

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 if they need to be changed.

On the reef plane, as may be see. rrom Table 6.1, the effect 

calculations
(effect at to-point) * £ (Kernel * from-point value)

Influence
Range

for each of the three tables (S , o ), (S , t ), (S , t )z z x xz y yz
cover the same relative from- and to-points. It was decided not
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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 fro,".-point addresses for each kernel offset. This 

structure is described in detail in Section 7.3.3.4.

Similarly, the surface iteration requires the use of such 

influenLa tables five times, as seen from equations 6.8. Hence, the 

influence tables stored on disk are for P1-+I, I-+M, M-*S, I -+■ j,

S -* M and for the output iteration S + I .

All input/output is handled by the service program I0C0M. 

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 MTNSIM II.

Input description parameters are entered in the form, 

K.EYWQRD«value and many keywords have default values, e.p. DIASZ ■ 64, 

P0ISS0N ■ 0,2, etc. Where parameters must be specified by the user, 

e.g. ZTQPL, ZSURF, etc. checks are performed and the executation 

terminated with an error message if the user has failed to do so.

Since eiror messages and headings are kept in a file, not 

compiled into the program, their wording can 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 main 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. Thi3 picture may be 

defined to any scale, un-related to the eventual scale of the solution. 

The maximum size of the picture i3 the description of an area of 
696 x 696 blocks and need not bo 3quare.
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The description of tha 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 Is to be formed is defined as 

a square area whose side length is a multiple of 0 blocks. The 

maximum side is 64 blocks which is the same as the tank-size in MIIMSIM I.

There is no rim as was the casa in MINSIM I. The diagram is 

defined solely from the picture by specifying the top left diagram 

co-ordinate position within the picture and a suitable diagram-from- 

picture scale factor, keyword DPSCALE.

One of *hP mont important aspects of the diagram-picture 

concept is f jr upr* ,j.ng purposes. For Instance, an update may be 

performed on a diagram solution merely by referring the automatic 

update function to a new p-’cture and an update list is automatically 

formed. This is 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 is scaled up by a linear factor of

2 which causes 4 points tj be generated for every one previously, 

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

solution, the scaled problem may be referred to + he 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 replacing the MINSIM I "PATCH” 

verb.

The output verification of a picture or diagram has also been 

improved compared with MINSIM I facilities. The default is 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 repruaent the Intact/mined areas may be chosen by the user 

at verifying time.
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