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SECTION 1

PIPELINE ESTIMATING PROGRAMMES
BATA



PROPORTION OF THEORETICAL BUCKET

CAPACITY UTILISED

STRATA * PROPORTION OF BUCKET *1
GRADING UTILISED

1 0.40

2 0.42

3 0.45

4 0.47

5 0.62

5 0.63

7 0.63

8 0.64

g 0.68

10 0.69

TABLE 1

* Refer to Teble 2.11, Volume 1

*1 After, Meadows

(1878), and J.C.B. Ltd
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PIPE OUTSIDE

DIAMETERS (M)

NOMINAL CLAY CONCRETE IRON PLASTIC ASBESTOS PITCH
BORE (m) CEMENT FIBRE
0.100 0.131 C.118 | 0.114 0.125 0.122
0.150 0.186 0.203 0.170] 0.168 0.180 0.183
0.225 0.272 0.288 0.248 | 0.245 0.260 0.330
0.300 0.361 0.377 0.326 0.325 0.343

0.375 0.456 0.458 - 0.405 0.426

0.450 0.552 0.543 0.480 0.508

0.525 0.636 0.626 0.558 0.588

0.600 0.720 0.708 0.635 0.672

0.675 0.805 0.711 0.756

0.750 0.888 0.780 0.837

0.825 0.937 0.868 0.821

0.900 1.060 0.845 1.005

0.975 1.152 1.021 1.073

1.050 1.238 1.100 1.154

1.125 1.312 1.178

1,200 1.411 1.255

1.275 1.486

1.350 1.581

1.425 1.668

1.500 1.756

1.575 1.840

1.8650 1.825

TABLE 2




PIPE WEIGHTS (kg/m)

NOMINAL CLAY CONCRETE IRON PLASTIC ASBESTOS PITCH
BORE (m) CEMENT FIBRE
0.100 30.41 30.0 19.63 10.17 4.18
0.150 50.26 60.0 37.36 17.15 8.72
0.225 69.70 8C.0 63.99 29.45 17 .66
0.3060 80.34 110.0 895.63 [10.98 51.52

0.375 123.47 170.0 132.63|13.72 74.00

0.450 166,60 180.0 174.36116.46 98.40

0.525 222.15 250.0 208.05118.20 148.00

0.600 277.70 310.0 218.18]21.95 168.20

0.675 380.0 173.32124.868 211.20

0.750 460.0 205.36127.43 255.40

0.825 550.0 238.85131.09 306.60

0.3800 620.0 275.27134.75 363.00

0.975 710.0 317.17 {36.58 417 .60

1.050 770.0 360.84{38.41 482.00

1.125 900.0 406.45141.15

1.200 960.0 454,72 143.90

1.275 1125.0 47.56

1.350 1290.0

1.425 1420.0

1.500 1550.0

1.575 1680.0

1.650 1810.0

1.725 2155.0

1.800 2500.0

1.875 2675.0

1.950 2850.0

2.025 2875.0

2.100 2800.0

TABLE 3




LASERS FOR PIPE ALIGNMENT

ELEMENT STANDARD MINUTE
VALUZ, PER
OCCASION
(STD MINS])
Chaeck line & level using laser
and Target 1.05
TABLE 4

ERECTION OF TRENCH STRUTS

ELEMENT

STANDARD MINUTE VALUE,
PER OCCASION

(STD MINS)
Place strut into Trench. 0.17
Adjust strut length 0.44
Fix strut 1.25

TABLE 5

m




Fig 2.

*Shorco' Trench Lining System

Supplied by:-

Shorco Trench Systems Ltd
Ccnbex House

Dewsbury Road

Churwell

Leeds LS27 B8PR

~4

BASE UNIT

Adjustable struts

All dimensions i metres

Requireg 0:55m
extension bar n struts



SHORCO TRENCH LINING SYSTEM

ELEMENT STANDARD
MINUTE VALUE
(STD MINS)
Fit slings ontc machine 0.63
Remove -ditte- 0.55
Fit slings on Shorco Unit
Unit in Trench 2.05
Unit not in Trench 1.40
Remove slings form Shorco unit
Unit in Trench 0.55
Unit not in Trench 1.10
Remove 1.3m section & place aside 1.00
Remove 2.6m section & place aside
Loose fill ground, 3.5m deep 3.40
Reduce width of unit in Trench 6.50
Place unit in Trench 3.80
JCB 807 travel with box 10m 2.80
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SECTICN 2

PIPELINE ESTIMATING PROGRAMMES

USERS MANUAL.

.10.
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1.0 INTRCDUCTION

The Pipeline Estimating Programmes suite is an on-line interactive
computer system for estimating pipeline construction costs. It was
developed at the University ot Aston by the Author, working for
Bryant Construction Limited of Sclihull, under a Transport and Road

Research Laboratory external research contract.

1.1 ESTIMATING METHOD

PLEP is designed to follow an estimating system shown graphically in
fig 1.1, It can handle Bills of Quantities (Bo§) which are in
accordance with the Civil Engineering Standard Method of Measurement
{(CESMM) or other BoQ's following more traditional Methods of
Measurement. PLEP can be used as an entity to analyse a particular
contract or the individual programmes can be accessed individually.
The Analysis of a contract is considered in two stages:

a) Time and Resaurce analysis of individual operations and

b) Method and Cost Analysis of a complete pipeline construction
activity.

1.1.1 TIME ANALYSIS

PLEP stores elemental work measurements data on the operations which
comprise pipeline construction. This data is used to synthesise any
operation based on dimensions etc., supplied by the User. This
information is available from the contract documents end a check list

of reguired data is shown in Table 1.1.

1.1.2 TZO0ST ANALYSIC
The cost analysis sub-system is used to assist the User in sorting the
results of the time analysis. Further input data is required from the

User and a check list is shown in Table 1.Z2.
.1
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1.2 USING THE SYSTEM

PLEP comprises of 13 programmes, see fig 1.2. t caﬁ~be used as
a total system or the individual programmes and sub-systems can Ge
accessed separately. It is fully equipped with prompts and
explanatory text which are displayed at the User's request. This
manual expands on the workings of the system by following through

the analysis of a pipeline construction activity.

TABLE 1.1 TIME ANALYSIS DATA CHECKLIST

Most of this data is contained in the contract documents.

1 Contract identification. Estimate reference, see 2.1.1.

2 Specification Input. For each pipe run on the contract
you will have to assign a) Run number b) Start point
c) End point See fig 3.1.

3 Standard Bedding Shapes, see fig 3.2. Check the factors
against thevconéract specification.

4 Trench widths, see 3.3.Z2. Check this table against the
contract specification.

5 OGround Conditions. Working from the Site Investigation
Report decide on the following parameters for each ground
type:

a) Strata Grading See Table 3.1

b) Obstruction Grading See Tabhle 3.2

c) Density Kg/m3 ) If any are unknown PLEP will
d) Cohesion Kn/m2 ] select typical values for you.
e) Angle of internal friction.

68 Backfill layer thickness.



TABLE 1.1 TIME ANALYSIS DATA CHECKLIST contd ...

7 For each Bill of Quantities item you will need:
al Bill number b) Page number <c) Item number d) Item
guantity e) Operations measured under that item. For
CESMM Bo@ items this is assigned automatically by PLEP.
8 For each BoQ item you will need:
a) Run number, from 2 above
B) Number of pipes in the trench
c) For each pipe you will need:
i Diameter
ii Material type, see 4.1.1.3 for CESMM BoQ@ this is
assigned for you
iii Depth to invert
iv Trench width, for single treﬁch width PLEP automatically
selects from 3.3.2 the width for the pipe diameter
\Y Pipe length ‘
d) Excavation - Required reach, Unlcading height, bucket width,
Depth to start of batter, batter angle if required
e) Shoring - Bay length
f) Bedding - Shape Code fig 3.2. Non-standard shape dimensions
fig 4.3 pipe outside diameter if this is not included in
Appendix A.
g) Pipe laying - Weight of pipe if this is not included in
Appendix B.

h)] Backfill - Volume, if being used independently of PLEP.

«18.



TABLE 1.2 COST ANALYSIS DATA CHECKLIST

[

N}

Run Number

If being used independently of PLEP you will need:

a)l Vert;cal Trench volume m3/m
b) Battered Trench volume m3/m
c) Number of pipes
d} For each pipe you will need:
i Pipe material. see 4.1.1.3
ii Diameter
iii Bedding material and volume
iv Cover material and volume
v Backfill vertical trench volume

vi Backfill battered trench volume

3 SUCD (see 8.0) code listing

4 Materials costs for:

o

Concrete bedding E/m3

Granular bedding E/m3

Cost of the pipefls) £/m

Showing all in material costs £/hr for:
i Close sheeting see fig 4.1

ii Medium sheeting
iii Open sheeting
iv Pinchers

v Shorco Boxes see fig 4.2

Production Outputs for:

i Any items of plant which are not covered by PLEP

ii Labour only outputs where no item of plant is required.

.18,
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2.0 STARTING UP

'PLEP' can be used by more than one operator to analyse different
contracts at cne time. Execution can be stopped at certain points
and restarted later, thus there are two 'starting up' points:

al) The commencement of the analysis of a project

b) The continuation of the analysis of a project.

2.1 PROJECT COMMENCEMENT

example of project commencement notes

(1) DRAINAGE STANDARD TIME SYNTHESIS standard heading

[2] Hokok ok ok ok ok ok kKR kokk ok kokokk  kokok ok ¥k okokkk

(3) ESTIMATE REFERENCE ? see 2.1.1

(4) NEW PROJECT ? PLEP checks that NB/2
is not on file, an
error message 1is
printed if NB/2 has
already been used and
execution skips to
line 3.

NB/2
1ES

(5) DESCRIPTION ? AUDNAM DRAINAGE see 2.1.2

(6) SPECIFICATION INPUT , The specification input
programme is
automatically called at
the commencement of a
project see 3.0

[7] kkK xRk KKk kX KkKkIXk XXX Xk*%

2.1.1 ESTIMATE REFERENCE: A unique four digit alphanumeric code used
to identify this project and its data files.

2.1.2 CONTRACT DESCRIPTION:Up to 20 alphanumeric characters used as a
heading for the printing of reports etc.

21,



2.2 PROJECT CONTINUATZION

example of project continuation

notes

(1) DRAINAGE STANDARD TIME SYSTHESIS
[2) FhEk bk edk krkkFhbk NEXK LR R R 2 T
(3) ESTIMATE REFERENCE ? NB/1

(4) NEW PROJECT ? NO

(5) BILL OF QUANTITIES ANALYSIS

(B) ***% *% Zkkskkxkk® wxkkkkkx

{7) RUN CONTROL (CO/TI/SH/BQ/ST/?) 2 I

see 2.1.1

see 2.2.1

2.2.1 RUN CONTROL: A two letter code which instructs ‘'PLEP’
to perform the following operations:

Co - COsT load and execute the PRICE sub-system see 6.0

TI - TIME load and execute the TIME sub-system see 4.0

SH - SCHEDULE produce a schedule of the time analysis see 5.0

Ba - BILL OF QUANTITIES produce a print of the priced Bill of
Quantities see 7.0

ST -~ STOP cease execution

? -  QUERY display a listing of the summary of the run

control commands.

3.0 SPECIFICATION INPUT

Uponkcommencement of a project analysis the specification input

programme is called automatically. The input is stored on file and

is used for all subsequent analyses of the project.

3.1 INPUT DATA

The programme requires information from three sources:

al Contract Drawings - The geography of the project see

b) Client Specification - The bedding dimensions see

The trench widths

The backfill layer thickness ses

22,




3.1 INPUT DATA contd ....

c) Site Investigation Report - The different types of ground

on the site see 3.4
3.2 CONTRACT GEOGRAPHY
For an example of pipe run identification see fig 3.1
example of Contract Geography Input
(1) CONTRACT SPECIFICATION
[2] ¥ %ok ok ok ok %k L E RS EE R E R ST
(3) GEOGRAPHY
(4] GEOGRAPHY INPUT CONSISTS OF (a) THE START POINT Standard
Notes

(5) AND (b} THE FINISH POINT OF EACH PIPE RUN.
(8) ALLOW UP TO 8 CHARACTERS PER BREAK POINT.
(7) TERMINATE INPUT WITH START POINT ’'NONE’.
(8) RUN NUMBER 1
(9] START POINT TEMH 2
(10) FINISH POINT ? FMH 3
(113 RUN NUMBER 2
(12) START POINT ? SMH 2
(13) FINISH POINT ? SMH 3
etc.
(14) RUN NUMBER 17
(15) START POINT ? NONE

Geography input is terminated

N
(93]
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3.3 CLIENT SPECIFICATION

3.3.1 STANDARD BEDDING SHAPES

'"PLEP’ stores data for four ’standard’bedding shapes see fig 3.2.
The User can amend the factors which define each
the contract specification. When the bedding operation is analysed
"PLEP® will automatically calculate the volume of material required
for these dimensions. If a '"non-standard’ bedding shape is required
then the User must input the actual dimensions during the bedding

analysis, see 4.4.1.

example of standard pipe support notes
structure input.

(16) PIPE SUPPORT
(17) BEDDING CLASS 1 CONCRETE ARCH

(18) STANDARD DIMENSIONS AS FOLLOWS
(METRES)

(18) FOR NOTATION SEE HANDBOOK

(20) 1. BW = BC * 1.25 - MIN = BC + 0.2 see fig 3.2
(21) 2. Yl =D *0.25 - MIN = 0.1
(22) 3. Y2 = BC * 0.25
(23) 4. CV = 0.3
(24) DO YOU WANT THE CONCRETE TO THE TRENCH The User can specify
SIDES? NO Tutl trench width
concrete

(25) DO YOU WANT TQ CHANGE ANY OF THIS
DATA? YES

(26) ENTER LINE NUMBER, REVISED FIGURE AND
M FOR MIN/MAX, OR W FOR

(27) WCRKING DIMENSION ?1,1.5,W
(28) ANY MORE CHANGES ? YES

(28) ENTER REVISION AS BEFORE 22,0.2,M

(30) ANY MORE CHANGES ? NO

.25,



STANDARD  SHAPES

DIMENSIONS

LASS 1 - CONCRETE  CRADLE

NOTE

Bc = ape

Qutsde Dicmeter

D = Ppe. Bore
All Dimensions in  metres
% Cv Bw = 1.25 8c - Bc+ 02 mn.
. X Yt = 025D - 01 mn.
e 8 Y2 = 025 B
Cv = 0:3 mn.
. ___132
Y1
Concrete —1
Bw |
]
CLASS 2 - CONCRETE ARCH
L Bw !
' 1
& , ’ Tev Bw = 125 8¢ — B¢ + 02 min.
P e PR & )
Concrete —1— Y1 =0250 — 02 min MIXED SOILS
L Y1 =016 D — 01 min. UNIFORM SOILS
bpe 8] Y2 = 05 Bc
» Y2 pv = OTZS D - 01 mun.
N T T n
pd -
Type A granuiar beddmg/ .
- SLASS 3 -GRANULAR BED
Type B | Cv Y1 = 025D -02min MIXED SOILS
Fill ) - Y1 = 016 D -01 min UNIFORM SOILS
% Y2 = 05 B¢
3 Cv = 03
B Y2
‘ / Y1
Type A graruiar beddmg/
CLASS 4 - GRANULAR SURROUND
Cv Y1= 10D - 015 max.
»\g T Cv= 10D - 0-15 max.
Y1




(31)

(32)
(33)
(34)
(35)

(38)

(37)

00 YOU WANT TO INSPECT THIS DATE

AGAIN ? YES

1. BW = BC * 1.50 - MIN
2. Y1 =D *0.25 - MIN
3. Y2 = BC * 0.25

4, CV = 0.3

DO YOU WANT TO CHANGE ANY
DATA ? NO

BC * 0.2

0.2

OF THIS

EXECUTION STARTS AT LINE (17) FOR

THE NEXT SHAPE, AND SO ON,

ALL 4 HAVE BEEN CHECKED.

3.3.2 SINGLE TRENCH WIDTHS

UNTIL

If NO then execution
skips to line 37

If YES then execution
skips to line 28

'"PLEP' stores the ’standard’' single pipe trench widths from The Scottish

Development Department Specification.

These are displayed to the User

who can make amendments as required by the contract specification.

Example

Notes

(38)
(39)
(40)
(41)
(42)
(43)
(44)
(45)
(48)
(47)
(48)
(49,
(50)

(51)

SINGLE TRENCH WIDTHS

DIA MIN

1. 0.100 0.430

2. 0.150 0.480

3. 0.225 0.580

4. 0.300 0.680

5. 0.375 0.850

B. 0.450 1,030

7. 0.525 1.120

8. 0.600 1.240

9. 0.675 1.330

10. 0.550 1.440
11. 0.825 1.480
12, 0.800 1.820
13. 1.050 2.100

'Standard’ trench width
table



(53) 14. 1.200 2.280 2.490

(54} 15, 1.200 0.D +0.80 0.0 +1.00

(55) DO YOU WANT TO CHANGE ANY OF THIS
DATA ? YES

(58) ENTER LINE NUMBER, REVISED FIGURE

ANC MIN OR MAX

(57) 2 2,0.5,MIN

{58} ANY MORE CHANGES ? ﬁg If YES execution skips
to line (58)

{58) DO YOU WANT TO INSPECT THIS If YES execution skips
TABLE AGAIN ? ND to line (58)

Input continues with Secticn 3.3.3

3.3.3 GROUND CDNDITIDNS

For each different type of ground on the site the User must specify the
following parameters:

1 Strata Grading see table 3.1

ii Obstruction Grading see table 3.2

‘s . 3

iii Density Kg/m

iv Cohesion Kn/m2

v Angle of internal friction degrees.

If any of these last three parameters are unknown then enter '39' and
PLEP will select typical values from table 3.3. When a ground type has
been specified in this way the User must assign each pipe run within that
ground type. A maximum of 10 ground types each with a maximum of 10

pipe runs is permitted.

Example of ground specification and Notes
pipe run assignation

(60) GROUND CONDITIONS

(61} GROUND TYFE 1 Ground type counter
(62) STRATA GRADING ? g
(63) OBSTRUCTION GRADING 21




TABLE 3.1

STRATA GRADINGS

Grading Description * Casagrande
Group Symbol
1 ROCK Strata and boulders
exceeding 0.2m~ in size
requiring blasting or
phuematic tools
2 MEDIUM ROCK  As 1 but 0.008-0.2m° in
size
3 S0FT ROCK As 2 byt not exceeding
0.008m™ in size or
possessing bedding
planes to allow breakage
4 WEAK ROCK As 3 but weak (slate,
soft sandstone, shale)
5 COHESIVE SOIL Low Plasticity ML. CL. OL,.
B COHESIVE SOIL Medium Plasticity MI. CI. OI.
7 COHESIVE SOIL High Plasticity ' MH. CH. OH.
8 COARSE
GRAINED Sands and gravels GW. GC. GV
g COARSE Well graded GP. GF. SW. SG.
GRAINED
10 COARSE Uniformly graded. SU. SP. SF.
GRAINED

* Geological Soriety Engineering Group Wworking Party (1877)

* British Standard Code of Practice CP 2001 {13857},

TABLE 3,2 OBSTRUCTION GRADINGS *
Grading Description

1 Metalled road surfaces or similar obstructions on top of
frequently occurring services.

2 Frequently occurring major services and house connections.

3 a) Infreguent major services and frequent house connections,

Or ..

B) Infrequent major and minor services, cr ...
c) Infrequent minor services, and or, tree roots etc.

4 Miner oostructions only e.g. tree roots, smell guantities
of hardcore.

5 No obstruction other than those which are an integral
part of the strata.

* Bramwell (1974)

.28,




(73)
(74}
(75)
(78)
(77)

{78)

(79)
(80)
(81)
(82)
(83)

(84)

(85)

3 ’ y
DENSITY (Kg/m™) ? g9 Enter 'SS* if unknown

COHESION [Kn/mzl ? 8] "
PHI  (DEGREES) ? 39 "

INPUT THE NUMBERS OF THE PIPE RUNS
WHICH ARE IN THIS GROUND TYPE.

ENTER EACH ONE ON A SEPARATE LINE,
TERMINATE WITH '0°*.

[ An error message is
displayed if a pipe run has

2 already been assigned to a
different ground type.

? 8]

ANY MORE GROUND TYPES ? NO If YES then execution skips

to line (61) and increases
the counter by 1.

SUMMARY OF GROUND DATA

GROUND STRATA OBSTRUCTION DENSITY COHESION PHI

1 2 3 4 5
1 9 1 99.0 0.0 99.0
2 g 4 39.0 0.0 99.0
3 g 3 93.0 0.0 93.0

etc ...
DO YOU WANT TO AMEND ANY OF THIS DATA ? YES
ENTER GROUND TYPE *I' COLUMN NUMBER 'I' AND
REVISED FIGURE 'X’

I.J.x ? 3,2,2

ANY MORE REVISIONS ? NO

DO YOU WANT TO INSPECT THIS DATA AGAIN ? NOJIFf VYES execution skips
to line 74,

RUN NO. GROUND TYPE
1 1 An error message occurs if
a pipe run has neot been
2 1 i2esigned to 2 Ground tyee,
3 2
4 2
5 3
ELC v

%]
(]



(81)

(82)

(83)

(84)

(85)

0O YOU WANT TO AMEND ANY OF THIS DATA TYE

ENTER RUN NUMBER 'I' AND GROUND TYPE 'J’

I.J. P 5,4

ANY MORE REVISIONS ? NO

DO YOU WANT A PRINT OF THIS DATA ? YES

Specification input is completed at line 95
and execution of PLEP continues at line 5
section 2.2

Error message if the
ground type has not heen
defined.

If YES execution skips
to line 92.

A printing of the
specification data is
produced, see Fig.3.4



CONTRACT SPECIFICATION
B T S

ESTIMATE REFERENCE NE/2
CUNTRACT AULDNAM DRAINAGE - STOURRRIDGE
GEOGRAFHY

B3k 3 3364 3% 3 3
RUN NUMBER START FINISH GROUND
36363 3 3634036 S 40 36 $ 3¢ 3436 4 FUBERR L2232 225

! FMH 2 FMH 3 1

g SMH 2 SMH 3 1

3 SMH 3 DMH 4 z

4 DMH 4 JUNCTION 2

S JUNCTION FMH S 3

& JUNCTION SMH SB 3

7 SMH SB MH  SA 3

8 SMH S SMH SC 3

Q SMH & SMH 6A 3

10 SMH &A SMH 7 4

11 SMH 7 SMH 7A 3

2 SMH 74 SMH 8 3

13 SMH 8 ROAD 3

14 ROAD SHH ¢ 1

15 SMH 9 SMH 10 4

16 SMH 10 SMH 11 4

GROUND CONDITIONS
L2l 22 e Ty 2

GROUJND STRATA - ORSTRUCTION DENSITY COHESION PHI
TYPE [KG/M33 [KN/M21 DEGREES
1 9.0 1 99. 0 0.0 99. 0
2 9.0 4 99. 0 0.0 99. 0
3 9.0 3 99. 0 0.0 99. 0
4 3.0 4 99. 0 0.0 99. 0

TRENCH WIDTHS

L2222 22 2 3 22223
DIAMETER MINIMUM MAX IMUM
1 .43 .63
15 . 49 .69
. 225 ' .58 _ .78
3 .63 1.2
375 .95 1. 15
35 1. 03 1. 23 .
. 525 1. 12 1. 32
& 1 1.2
675 1. 33 1. 53
75 1.4 1. 6
825 1. 49 1. 69
.9 1. 92 212
1. 05 2.1 2. 32
1.2 2. 29 2.7 -
>1.2 - 0.D + .8 0.D + 1
BACKFILL LAYER THICKNESS = .25
BEDDING COEFFICIENTS
FRE{HEH RIS ER AR HT 2SS
BEDDING CLASS !, CONCRETE CRADLE
BW = BC # 1 25 ~ MINUMUM = BC+ .2
YIL =D # .25 - MINIMUM = .1 MIXED SOILS Fi 4 TYPICA|
Yt =D # .25 - MINIMOM = .1 UNIFORM SOILS g.3. *TY LLCAL
YZ = BC # .25 - MINIMUM = @ CONTRACT
V= 0 SPECIFICATION
BEDDING CLASS 2, CONCRETE ARCH
BW = BC # 1. 25 ~ MINUMUM = BC+ .2
Y1 = BC & .25 - MINIMUM = .2 MIXED SOILS
Yl = BC % . 16567 - MINIMUM = .1 UNIFORM SOILS
Y2 o= BC % .5 .
oV =D % .25 - MIN / MAX = .1 .
BEDDING CLASS 3, GRANULAR BED
Y1 = BC % .25 - MINIMUM = .2 MIXED SOILS
Y1 = BC # . 16667 -~ MINIMUM = .1 UNIFORM SOILS
Y2 = BC # .S
cY = 0
BEDDING CLASS 4, GRANULAR BED & SURROUND
Y1 =D » 1 - MINIMUM = .15 MIXED SOILS
Y1 =D « 1 - MINIMUM = .15 UNIFORM SOILS
Y2 = BC % .5
V=D % 1 - MIN 7 MAX = . 1S

.32,




TABLE 3.3 TYPICAL GROUND PARAMETERS
(after Tomlinson 1871}

Etra?a Cohesion Angle of Censity
Grading Internal
5 Friction 3
(Kn/m™) (Degrees) (Kg/m™)
5 50.0 7 2200
8 20.0 5 2000
7 7.5 3 1800
8 0.0 30 1800
g 0.0 40 2000

4.0 TIME ANALYSIS SUB-SYSTEM

4.1 The time analysis sub=-system is called following the entry

of the 'TI' run control. fhis sub-system produces the standard time
and resource requirements of each pipeline construction operation.

In addition, each operation can be analysed independently of the PLEP

by executing a particular analysis programme.

4.1.1 BoQ ITEM IDENTIFICATION

During system use the first input required from the User is to identify
the Bofl item under consideration, assign the operations measured under

that item and to input the basic dimensiocons.

Example of BoQ item identification | Notes
(1) BILL OF QUANTITIES ANALYSIS Corresponds with
line 7 Section 2.2
[2] Xk E ¥k FEEEEFRREE EXEXRX N EF
(3) RUN CONTROL (CO/TI/SH/BQ/ST/?) 2 TI See 2.2.1

.33,



(4) (ITE
M COUNT 1) Items are counted
(5 - automatically
(5] BILL NUMBER ? 3 Basic BoQ item
(8) PAGE NUMBER 2 28 identified
(7) ITEM NUMBER ? 326
(8) ITEM QUANTITY _ ? 100
(83 UNITS [M/M2/M3) ? M
(10) RUN NUMBER ? 1 The run number, see
3.3.3 to which this item
relates is specified
(11) RUN NUMBER 1 GROUND TYPE 1 Ground information
retrieved and displayed
(12) STRATA GRADING S CONSTRUCTION GRADING 1 to ensure no errors.
(13) CORRECT ? YES If an error has occurred
the User can specify the
strata and obstruction
grading.
(14) OPERATION COVERAGE (? FOR CODE LIST) See section 4.1.1.1
? EX,SH,PB,PL,BF
(15) NUMBER OF PIPES IN TRENCH ? 1 Dimensions input see
o 4,1.1.2
(16) PIPE 1 DEPTH TO INVERT ? 5,75
(17) PIPE 1 DIAMETER ? 0.60
(18). PIPE 1 MATERIAL (O FOR CODE LIST ?) ? 3 See 4.1.1.3
(13) MAX TRENCH WIDTH 1.2 M From table of standard
trench widths see 3.3.2
Execution continues with the operation analysis For dual pipe trenches,
of the first operation in the code list. dimensions are

specified by the User.
See 4.1.1.4 during the
operation analysis.

4,1.1.1 OPERATION COVERAGE

It is necessary that the system knows which operations are measured

under each Bof item. For Bo@’s produced in accordance with the CESMM

this is done automatically by PLEP following the item prefix letter

I, J, etc. For BoQ's produced in accordance with other methods of

measurement the User must specify the included operations, two digit

. 4o -+ = I~
codes are input as per line 14, section 4.1.1. and are as follows:

W
[t



EX

SH

PB

BF

RB

Excavation

Shoring

Pipe Bedding .
Pipe Laying

Backfill

Road Breakout

4.1.1.2 DIMENSIONS INPUT

During the analysis of a complete pipeline construction activity PLEP

requires 15 input variables. To ensure a minimum of input a dimensions

file is set up for each item, this file is checked on the analysis of

each operation and if any required dimension is missing the User is

prompted for input. For CESMM BoQ items some input is defined by the

item number, e.g. the pipe material type in line 18, section 4.1.1.

4.1.1.3 PIPE MATERIAL CODE LIST

If the User inputs '0' in line 18, section 4.4.1 the following list of

pipe material code numbers is displayed in accordance with the CESMM.

CODE

8

DESCRIPTION

CLAY

PRESTRESSED CONCRETE
OTHER CONCRETE

CAST OR SPUN IRON
STEEL

PLASTICS

ASBESTOS CEMENT

PITCH FIBRE

The pipe material type is used in the analysis of pipe laying, to

determine the type of jointing, and in the bedding analysis to determine

the pipe outside diameter from stored values.

(o8
w
"

it



4.1.1.4 DUAL PIPE TRENCH DIMENSIONS

D

are supplied by the User,

subsequently without prompting the User.

Example of Dual Pipe Trench dimensions
input

uring the analysis of any operation the dimensions for dual pipe trenches

These are stored on file and are used

Notes

(4)
(5)
(6)
(7)
(83

(8]

HOW MANY PIPES IN THE TRENCH ? 2
DATA FOR PIPE NUMBER 1
DEPTH TO INVERT ? 4.0
DIAMETER ? 0.6
TRENCH WIDTH ? 1.2
PIPE MATERIAL CODE ?_i
BEDDING SHAPE CODE ?‘i
PIPE LENGTH ? 2:4

|

CATA FOR PIPE NUMBER 2
(Repeats from line (3)).

4.2 EXCAVATION ANALYSIS

See 4.1.1.3

See 4.4.1, and
4.4.2

This analysis can be performed independently of the PLEP system by

executing the programme 'EXC'.

Example of Excavation Rate Analysis

Notes

(1)
(2]
(3]
(4)

(5)

-~
w

(7}

(8)

EXCAVATION

EkERERREEE

LOADING HEIGHT T 2.5
REQUIRED REACH ? 3.0
ESTIMATE OF BUCKET WIDTH ? 0.6

kok ok ok kR ok kK KOERE K

DO YOU WANT THE MACHINE LIST 7 YES

.36,

If NO execution
skips to line 21



(9)

(18]
(18]

(20)

(22)

(23)
(24)
(25)
(28)
(27)
(28)

(23]

MACHINES CONSIDERED:

CODE MACHINE
1 JCB 3
2 JCB  3C
3 JCB 3D
4 JCB 805
5 JCB 806
6 JCB 807
7 HY-MAC 580
8 0 & K RHE
g JCB 808

DO YOU WANT TO REMOVE ANY MACHINES FROM
THIS LIST ? NO

THE FOLLOWING MACHINES WILL DIG THE
REQUIRED DEPTH OF 5.75M

(The capable machines are displayed}

THE FOLLOWING MACHINES SATISFY THE
UNLOADING REQUIREMENTS

(The capable machines are displayed)

EXCAVATION RATES

EEEEEEERE S E RS EER]

VERTICALLY SIBDED TRENCH

MACHINE CODE STANCARD OUTPUT

V0 N3/HR

4 11.28

DO YOU WANT TO AMEND THIS OUTPUT ? NO

(Lines 28 and 29 are repeated until all
the machines have been displayed].

DO YOU WANT TO CONSIDER A BATTERED
TRENCH ? YES

BATTERED TRENCH VOLUME CALCULATIONS

ENTER DEPTH TO START OF BATTER ? 4.0

ENTER BATTER ANGLE ? %E

.37,

Notes

A facility is available
to remove unwanted
machines

PLEP checked required
digging depth against
stored maxima for each
machine. See table 4.1

PLEP checks the
unloading dimensions
against stored maxima
for each machine see
table 4.1

The User has the option
of revising each output
rate at his discretion.

If E@Lthen execution
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(34) BATTERED TRENCH VOLUME = 22,30 M3/ML

_ﬁThe excavation rates are recalculated
and displayed as 1lines 26-23)

(35) SUMMARY OF CALCULATIONS
(28] VERTICAL TRENCH = 6§.30 HS/NL

(37) Mm/C STO OUTPUT REV QUTPUT DURATION

(38) M3/HR M3/HR HR/ML

(39) 4 11.28 11.28 0.61

(48) 5 11.30 11.80 0.58
etc ...

(41) BATTERED TRENCH = 22.30 M3/ML

(42) mM/C STD OUTPUT REV OUTPUT DURATION

(43) M3/HR M3/HR HR/ML

(44) 4 12.15 12.15 1.88

(45) 5 13.00 13.00 1.76
etc ...

(Excavatian analysis is completed, and

execution continues with the. next operation

measured under this BoQ item, or if all
operations have been analysed execution

returns to run control line 7, section 2.1

4.3 SHORING ANALYSIS

Notes

In non system use
the User has the
option of generating
a print of the
calculations, and
repeating the
analysis for
different conditions

This analysis can be performed independently of the PLEP System by

executing the programme 'SHORE’

Example of shoring analysis

(1) SHORING
[2) ki k Kk %
(3) SUPPORTED BEPTH ? 5.75

(4) TRENCH WIDTH ? 1.20

The programme checks
the dimension file
and if these
Eimensions are known
then execution skips
to line &,




(14)
(15)
(18)
(17)

(18)

(32)

THE FOLLOWING SHORING TYPES ARE CONSIDERED
(1) CLOSE SHEETING (Sheets at 0.33m ctrs)
(2) MEDIUM SHEETING (Sheets at O;7Sm ctrs)
(3) OPEN SHEETING (Sheets at 1.1m ctrs)
(4) PINCHERS (Sheets at 1.5m ctrs)
(5) 'SHORCO' LINING SYSTEM

ENTER THE NUMBERS OF ANY TYPES YOU DO
NOT WANT TO CONSIDER. ALL ON ONE LINE
SEPARATED BY COMMAS?

DESIGN BAY LENGTH ? 2.5

MATERIALS REQUIREMENTS

i}
(€3]
(e}

SHEETS ~-CLOSE

-MEDIUM 14

I

~0PEN 10

-PINCH

i1
@]

WALERS =-SIZE .10 x .3 x 10No.

i

STRUTS -CLDSE 20

i

-MEDIUM 20

~0OPEN

20

~PINCHERS 20

i

SHORCD BOXES

3 BOXES ARE REQUIRED 1No. 2.
ZNo. 1

METHODS
(1) USING A PRE-DUG PILDT TRENCH OR

(2) EXCAVATE INSIDE BOX

WHICH METHOD DO YOU WANT TO CONSIDER ?
STANDARD OUTPUTS

.40,

Notes

See fig-4.1 for
examples of
shoring types

See fig 4.2

The User specifies
by code number any
unsuitable types.
These are omitted
from the subsequent
analysis,

The programme
calculates the
number of sheets
struts and

walers required
according to the
critera described
in tables

Number of boxes
depends on depth of
trench

User specifies which
method is
appropriate
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TRENCH SUPPORT TYPES

41,



2:6

Fig.

BAS

£ UNIT

Adjustable struts

All dimensions In  metres
& Requires 0-55m

extension bar in struts

4.2 'Shorco’ Boxes Trench Support System

REDLAND 'T.A C.

CONCRETE | A-CEMENT
2-5m length |50m length
BORE mm BORE mm
LIFT s LN R
CAPACITY T
[ TONNES | z ]
1050
2-0 1050 [M] 575
300 oo 975 |g00
900
975 825
825 2001825 7350
675 £25 | 750 575
1-01 750 |75
500 o 600
50
! | : || .
lcs. ics HyMac  04&K 1cs. JC.8. - -
805 806 580 RH 6 807 808 PIPE SIZE
EXCAVATCR TYPE
Fiz. 4.4 Excavator lifting capacities.




CLOSE SHEETING = 1.0 ML/hr

00 YOU WANT TO REVISE THIS QUTPUT ? YES
ENTER REVISED QUTPUT 2 1.6

MEDIUM SHEETING = 2.27 ML/hr

DO YOU WANT TO REVISE THIS OUTPUT ? NO

OPEN SHEETING = 2.89 ML/hr

DO YOU WANT TO REVISE THIS OUTPUT ? NO
PINCHERS = 3.05 ML/hr

DO YOU WANT TO REVISE THIS QUTPUT ? NO
SHORCO BOXES = 4,58 ML/hr

DO YOU WANT TO REVISE THIS QUTPUT ? NO
(Shoring analysis is completed, and
execution continues with the next operation
measured under this BoQ item, or if all the
operations have been analysed execution
returns to run control, line 7 section 2.2)
(In non-system use the User has the option
of generating a print of the calculations

and repeating the analysis for different
conditions)

4.4 PIPE SUPPORT STRUCTURE ANALYSIS

If NO then execution
skips.to-36

This analysis can be performed independently of the PLEP

system by executing the programme 'BED’.

Example of pipe support structure analysis

(1)

(2)

(3]

(4)

(5)

(6)

PIPE BEDDING

(Dimensions: PLEP checks the file and prompts
for any unknown dimensions)

SHAPE CODE

(0 FOR CCRE LIST) @ _E
PIPE MATERIAL CODE

(0O FOR CODE LIST) *? 2

ANALYSIS OF PIPE NUMBER 1

See 4.1.1.4

See 4.4.1, 3.3.1

See 4.1,1.3



(7) PIPE QUTSIDE DIAMETER  Q.710M

(8] WHICH GROUND CONDITION (U.M.N) 2?2 U

(10) SUMMARY OF BEDDING DIMENSIONS AND VOLUMES
(11) VOLUMES - BEDDING .408 M3/ML, COVER .53 M3/ML
(12) TOTAL DISPLACED VOLUME - 1.382 M3/ML

(13) BEDDING OUTPUTS AND DURATIONS

(15) PIPE NUMBER 1

(16) BEDDING MATERIAL GRANULAR

(17) VOLUME .408 M3/ML

(18) OUTPUT 2.08 M3/HR

(18] DO YOU WANT TO CHANGE THIS QUTPUT 2 YES
(20) ENTER PREFERRED OUTPUT M3/HR 2.0

(21) COVER MATERIAL‘ SELECTED FILL

(22) VOLUME .53 M3/ML

(23) QUTPUT 1.93 Mé/HR

(24) DO YOU WANT TO CHANGE THIS OuTPUT ? NO

(25) TOTAL DURATION = .490 Hours/M

(Analysis is completed and analysis continues
with the next operation measured under this
BoQ item, or if all operations have been
analysed execution returns to Run Control
line 7, section 2.1)

4.4.1 NON "STANDARD® BEDDING SHAPES

Applies to standard
shapes only. U -

lUniT"orm sgils M -

Mixed soils N -
Not applicable

If NO then line 21

In non-system use the
User has the option

of printing the results
and repeating the
analysis,

The dimensions for 'standard’ bedding shapes are calculated from the factors

input in the specification routines, see 3.3.,1.
Tfollows:

1 CONCRETE CRADLE

2 CENCRETE ARCH

3 GRANULAR BED
44,

The code list is as



_NON-STANDARD BEDDING SHAPES — DIMENSIONS

\

n

T
\‘/f

I Bw [
EXAMPLES
B )
n Y1
Y2: R=8=0
Y2
Y1
- ——
Y2 _ __J____,___ l Y2
o T ——
i71 i
I
-

. 4.3 Non-Standard Bedding Shapes, 45,




4 GRANULAR BED AND SURROUND

5 SPECIAL

For a code 5 bedding structure the User is prompted for the working

dimensions,
required to define each shape.
diameters of seven pipe types, see Appendix A

the particular pPipe is used in calculating

volumes.

4.5

PIPE LAYING OPERATION ANALYSIS

Fig 4.3 shows six typical shapes and the dimensions
PLEP stores data on the outside
,» and this figure for

the bedding material

The programme can be performed independently of the PLEP system by

executing the programme 'PLAY'

Example of pipe laying operation analysis

Notes

(1)

(2)

(3)
(4)
(5)
(8)
(7]
(8)
(3]

(13)

(11)

(13)

(14)

PIPELAYING

FEEE kR E %

(Dimensions: PLEP checks the file and

prompts the User for any unknown dimensions)

LASER SETTING OUT ? YES

TATAL PIPE WEIGHT = 0.80 tonnes
THIS PIPE CAN BE LIFTED BY ANY M/C

PIPELAYING DATA

e

PIPE MEN M/C STANDARD OUTPUT
1 3 any 4,10

DO YOU WANT TO AMEND ANY OF THIS OATA ? YES

DO YOU WANT ANY HELP ? YES

REVISIONS TO PIPE LAYING DATA - REQUIRED
INPUT: -

lst LINE = PIPE NUMBER

2nd LINE = CODE GS - GANG SIZE, MC - MACHINE
OP - GUTPUT

48,

See 4.1.1.4

See 4.5.1

See 4.5.2

If NO then
execution skips
to line 25



(15) 3rd LINE = REVISED FIGURE

(18) EG TO CHANGE PLANT TG JCB 806
(17) 7 1

(18) 2 1C

(18) 7 5

(20) ENTER REVISION

(21) 2 1

(22) ? GS

(23) 2 2

(24) ANY MORE REVISIONS ? NO

(25) DATA SUMMARY
(26) PIPE MEN M/C OUTPUT DURATION

(21) 1 2 any 4,10 0.24

(Analysis of pipelaying is complete.

Execution continues with the next operation
measured under this BoQ item, or if all the
operations are analysed then execution returns
to Run Control line 7, section 2.2)

4.5.1 PIPE WEIGHTS

Notes

See 4.5.2

If YES execution
skips to line 11

If in non-system

use the User has the
option of printing
the result and
repeating the
analysis,

PLEP stores data on pipe weights, see Appendix B, for seven of the

pipe materials shown in section 4.1.1.3.

where the weight is governed by the thickness of the pipe wall.

The exception is steel pipes,

From

this data and the length of the pipe the total weight is calculated.

4.5.2 PIPELAYING MACHINES
The maximum lifting capacities are shown in fig 4.4,
the smallest machine capable of lifting the pipe.

this choice of plant using the following codes,

PLEP selects
The User can amend

(line 18, sect 4.5).



CODE MACHINE

1 JC8B 805‘

2 JCB 806

3 HY-MAC 5e&0

4 0 & K RHB

5 JCB 807

5] JCB 808

7 CRANE

8 ANY MACHINE i.e. PIPE IS UNDER
1 TONNE

9 SPECIAL

By entering a Code '9’ the User can specify any type of plant required.

4.6

BACKFILL ANALYSIS

This analysis is performed independently of the PLEP System by exscuting

the programme 'BFILL’.

Example of Backfill Analysis Notes
(1) BACKFILL
(2] **sserxx
(3) LAYER THICKNESS 0,25 M. Obtained from the
specification input
(4)  VOLUME OF BACKFILL = 5.508 [13/M See 4.6.1.
(5] GANG LAB PLANT  QUTPUT  DURATION
(8] (M3/HR) (HR/M)
(73 1 2 §.25 .88
(8) 2 2 DUMPER  19.05 .28
[8) 3 2 JCB 32 25,00 .22
(10) 4 2 DROTT'75 430.00 .14
(11} A PEGSON RAMMER IS REQUIRED IN ALL THF |
ABOVE QANGS ‘
(12} DO YOU WANT TO AMEND ANY OF THIS DATA ?YES ’
(13) ENTER THE GANG NUMBER [ |
(14) PREFERRED GANG SIZE 23

T .43,



{15] Do YOU WANT TO CHANGE THE PLANT ?nD

(16) REVISED OUTPUT (M3/M) 2 20.0

——

(17) ANY MORE REVISIONS ? nNo

(18) DO you WANT TQ REVIEW THIS DATA ? NO
(Analysis is complete, Execution
continues with the next operation
measured under this item, or returns
to Run Control line 7, section 2.2)

4.6.1 BACKFILL VOLUME

The User has the option
of specifying his own
plant,

If YES then execution
skips to line 5,

In non-system use the
User has the option of
printing the results
and repeating the
analysis.,

The volume of backfill is calculated from the total excavated

velume, 4.2, and the total displaced volume 4.4,

4.7 ROAD BREAKQUT ANALYSIS

This analysis can be performed independently of the PLEP system

by executing the programme BFILL and selecting the road breakout routines

in response to a prompt.

Example of Road Breakout Analysis Notes
(1) ROAD BREAKQUT
[2] kK&K X k¥ oKk KK ¥
(3] BREAKOUT MATERIAL (C/F/?) ?F C = CONCRETE
F = FLEXIBLE
?

(4) BREAKOUT WIDTH (M) ? 1.2

(5] DEFTH OF ROAD My 2 .15

(6] FLEXIBLE ROAD CONSTRUCTION

[7] FERE XK E K Rk KX kA ok kKK ok k¥ k%

(8) BREAKOUT VOLUME = 0.18 M3/M

(9] GANG LABOUR PLANT  OUTPUT  DURATION

(10) M3/HR) (HR/M)

(11) 1 2 COMPRESSCR  0.80 0.23

.45,

produces display



(12) 2 1 IPH 1.74 0,10

(13) DO YOU WANT TO AMEND ANY OF THIS OATA ?YES If NO execution skips

to line 19
(14) ENTER THE GANG NUMBER ? 1
(15)  PREFERRED GANG SIZE ? 3
(18) DO YOU WANT TO CHANGE THE PLANT ? NO
(17) ENTER PREFERRED QUTPUT (M3/HR) 7 1.2
(18) ANY MORE REVISIONS ? NO I YES then execution
skips to line 9
(Analysis is complete and execution If in non-system use
returns to Run Control line 7 the User has the option
Section 2.2) of printing the results
and repeating the
analysis,

5.0 TIME AND RESOURCE SCHEDULE

This routine is executed following the Run Control character °'SH’,
It is entirely automatic and requires no information from the User. The
function of this routine is to generate a schedule of all the time and
resource analyses performed on this project up to date. An example of

this schedule is shown in fig. 5.1.

5.0 COST SUB-SYSTEM

This sub-system is executed following the Run Control 'CQ’, line 7
Secticn 2.2. It can be used independently of PLEP system by executing
the programme 'PRICE’.

The objective ‘of this sub-system is to assist the User to determine
the optimum resource configeration and construction method using the
operation time data. Having determined this the relevant costs are
calculated for each Bo@ item. An obvious requirement is therefore the
unit caosts of both matesrisls and rescurces, resource costs are stored on
file via the programme SUCD, the User must therefore check that the

current data on file is in agreement with the figures for the particular

.50,
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contract i ; - . . , .
act under consideration. Material costs are input guring the

running of PLEP,

6.1 INPUT DATA
6.1.1 TIME AND RESOURCE DATA

In system use PLEP will retrieve from file the time and resource
data from the time analysis, for a particular pipe run specified by

the User. For non-system use PLEP will prompt the User from the data

required,

Example of non-system data input, illustrating Notes
the data retrieved during system use.

(1) PIPELINE PRICING

[2] * % ok ok %k ok ok ok %Kk ok k¥

(3) ENTER THE FOLLOWING INFORMATION FOR THIS

PIPE RUN:
(4) RUN NUMBER ? 1
(5) VERTICAL TRENCH VOLUNE M3/M ? 6.90
(6) BATTERED TRENCH VOLUME M3/M ?gng
(7) NUMBER OF PIPES ? 1
(8) PIPE 1 )
(3) DIAMETER {m) ? 9;§9
(10) MATERIAL (0 for Code List) P2 See Section 4.1.1.3

(11) BEDDING

(12) PIPE 1

(13) BED MATERIAL (O for Code List) ? 3 See Section 6.1.1.1
(14) VOLUME (M3/M) ? Lﬁgg

[15) COVER MATERIAL (O for Code List) ? EL

(16) VOLUME (M3/M) ? .58

(17) BACKFILL

(18) VERTICAL TRENCH BACKFILL (M3/M) ? 5.508

.52.




Notes

(18) BATTERED TRENCH BACKFILL (M3/M) 2 21,508

(This concludes the input of the physical
dimensions of the pipe run. This
information would be abstracted from
Tile and displayed to the User in system
use.)

6.1.1.1 PIPE BEDDING MATERIALS

In the pipe sub-system the pipe support structure materials codes

are as follows:

1 CONCRETE
2 GRANULAR
3 SELECTED FILL
4 NONE REQUIRED

These codes are assigned automatically if in system use, from the time

analysis, They are only required if 'PRICE’ is in non-system use.

8.1.2 RESOURCE ASSIGNING
To ensure that the correct plant and labour costs are abstracted
from the SUCD file, the User must enter the SUCD codes for the typical

items of plant as follows:

Example of Resource Assigning Notes
(1) ENTER THE SUCD CODES FOR THE FOLLOWING
PLANT ITEMS:
(2 JcB 3 7 E1 The unit costs of
' these items of plant
(3} JcB 3C ? E2 are retrieved from
the SUCD file.
(4) JCB 3D ? E3 An error message is
printed if an entered
(5) JCB 805 T OE4 code is not in the
- UCD file.
(6) JCB 806 ? ES
(7) 3JcB 807 ? ‘Eé

(8) HY-MAC 580 7 E7



(10) JcB8 808 > Eg

(11) ENTER THE CODE OF A CRANE FOR PIPELAYING
AND SHCRING IF REQUIRED

(12) CRANE CODE 2

O
s

|

(13) ENTER CODE OF DROTT ?

o
N

|

6.1.3 MATERIALS COSTS

Notes

The units costs of basic materials are supplied by the User in

the following way.

Example of Materials Cost input

Notes

(1) ENTER THE FOLLOWING MATERIALS COSTS:
(2) CONCRETE BEDDING £/M3 ? 22.00
(3) GRANULAR BEDDING £/M3 ? 9.04
(4) PIPE PRICES (£/M)

(5) 0.600 DIAMETER CONCRETE ? 31,15

[6) SHORING MATERIALS ALL IN COST £/HR

[7) CLOSE SHEETING ? 10.00
(8) MEDIUM SHEETING ? 8.00
(8) OPEN SHEETING ? 6.00
(10) PINCHERS ? 4.00
(11) SHORCO BOXES ? 12.00

6.2 METHOD DEFINITION

Any other pipes are
also listed

Having assigned the resources and input the materials costs the

User then needs to define the first trial method of construction.

6.2.1 OPERATIONS OPTIONS

Two of the construction cperations can be pzrformed in variocus

. ; ti i f { e
ways, excavation can be either a battered or vertical trench and ther

.54,



are various standards of shoring.
Example of Operations Option Input: Notes
(1) M™METHOD OF CONSTRUCTION
(2] XEkXx kX X% X E ok E ok hok kK k%
(3) ENTER THE FOLLOWING INFORMATION TO DEFINE
THE FIRST TRIAL METHGD
(4) TRENCH X-SECTION (v/8) PV V = Vertical
‘ - '3 = Battered
(57 SHORING METHOO (£/M/0/P/S/N/?) 7 P C = Close sheeting
“_ M = Medium sheeting
0 = Open sheeting
P = Pinchers
S = Shorco Boxes
N = No shoring
? displays this

6.2.2 RESOURCE DEFINITION

list

The User must know define which resources are required for each

operation:

6.2.2.1 Example of PLANT definition

Notes

(1)

(2)
(3]
(4]
(5)

(6]

6.2,

ENTER THE COOE FOR THE ITEM OF PLANT FOR
EACH OF THE FOLLOWING OPERATIONS.
THEN ENTER 'NO’.

EXCAVATION ? E5
SHORING ? E5
BEDDING ? D2
PIPE LAYING ? E5
BACKFILL ? D2

(If for any operation no plant is required,
PLEP will prompt the User for a labour only

output for that operation.)

2.2 Example of LABOUR definition

IF NONE

PLEP checks the
production output
data for each
operation. If no
output is known for
the particular item
of plant the User
is prompted to
supply the
information.

(1)

(2)

ENTER THE LABOUR REQUIREMENTS FOR EACH
OPERATION. IF NONE ARE REQUIRED ENTER

"NO'.

EXCAVATION

n
wn

The SUCO labour
codes are input by
the User.



(8)

LABOUR CODE

Pl

NUMBER REQUIRED [

LABDUR CODE ? NO
SHORING

LABOUR CODE R

NUMBER REQUIRED ? 2

etc ...

6.2.2.3 Example of NON-MEASURABLE PLANT

definition

Notes

A maximum of two
labour types per
operation is allowed.

Notes

(1)

(2}

[3)

ENTER THE CODE OF ANY NON-MEASURABLE PLANT
EG. PUMPS WHICH YOU WANT TO ALLOW AGAINST
THIS. METHOD. IF NONE ARE REQUIRED ENTER

’NDI.
PLANT CODE T P4
PLANT CCDE T NO

6.2.3 COMBINED OPERATIONS

aperations.

simultaneously.

A maximum of 5
non-measurable plant
items is allowed

The final task of method definition is to input the combined

as follows:

Example of Combined Operations input

These are the operations which can be performed

PLEP supplied full explanatory notes for this input

Notes

(1)

[2}

(3]

(4]

COMBINED OPERATIONS

xR EERERE kR R R K ERERN

DO YOU WANT AN EXAMPLE OF COMBINED
OPERATIONS INPUT 7 YES

THE METHOD IS DEFINED BY SPECIFYING
THE COMBINED OPERATIONS. THESE ARE

HE OPERATIONS WHICH ARE PERFORMED
CONSECUTIVELY. OPERATION CODES ARE
EX SH PB PL BF. THIS INPUT IS FROMPTED
BY AN ASTERISK. TERMINATE THE INPUT

WITH 'NO’.

N
(9]
-

It NO then execution
skips to line 15



(5)  EXAMPLE BAR CHART

(6] EXCAVATION | e

(7)  SHORING | eeeees

(8) BEDDING | crren

(S)  PIPE LAYING | sesseees |
(10) BACKFILL | cens

(11) THE INPUT FOR THIS WOULD BE:
(12) * EX, SH, PB

(13) * PL, BF

(14) * NO

(15) * EX, SH Example of Users
Input

(18} * PB

(PLEP checks that all operations have been
input, 1f not an error message results
and input starts again at line 3.)

6.3 ANALYSIS

The analysis of this trial method is performed automatically and
results are displayed to the User during analysis.

Example of Method Analysis Notes

(1) ANALYSING METHOD NUMBER 1

(2} EXCAVATION CUTPUT = 11.28 M3/HR
BURATION = .61 MINS/M
{3) SHORING OUTPUT = 3.05 M3/HR
DURATION = .33 MINS/M

(4) BEDDING

(5) PIPE 1 BED MATERIAL
oUTPUT = 2.08 M3/HR

DURATICON = 11.7 MINS/M

.57.



(7}
(8)

(8]

(10)

(11)

(12)
(13)
(14)
(15)
(18)
(17)
(18)
(18)
(20)
(21)
(22)
(23)
(24)

(25)

(28)

(273

(28)

PIPE 1 COVER MATERTAL

TOTAL PIPELAYING DURATION

PIPELAYING

PIPE 1

PIPELAYING DURATION

BACKFILL

TOTAL BURATION

BAR CHART

OPERATION

OUTPUT = 1.93 M3/HR
DURATION = 18.3 MINS/M
= 30.04 MINS/M
OUTPUT = 4,10 M/HR
DURATION = 14.4 MINS/M
= 14.4 MINS/M
OuUTPUT = 40.0 M3/HR
DURATION = 6.6 MINS/M

= 56.0 MINS/M

0 20 40 60 80 100

EXCAVATE

SHORT

BEDDING

PIPE LAY

BACKFILL

L EE R E R R

Kk EE EX

L E R EEEER R

L 3

* % ¥ X

- - - — " 5 - - - T —

LABOUR REQUIREMENTS BY OPERATION

EXCAVATION

SHORING

etc ...

L1 * 1No.

L1 * 2No.

FROM THE COMBINED OPERATICNS THIS REDUCES TO
A GANG SIZE AS FOLLDWS:

L1 * 1 No.

etc .0 v

TOTAL LABOUR COST

3.00 £/HR

10.85 &/HR
10.22 &/M

Displays the
labour input
See 6.2.2.2.



(32)
(33)
(34)
(35)
(36)
(37)
(38)
(39)
(40)

(41)

(42)

(43)
(44)

(45)
(46)

(48]
(43)

(50)

(52)
(53)

(54)

MATERIALS

SHORING MATERIALS = 4.0 §£/HR

3.73 £/M

BEDBING MATERIALS

i

GRANULAR BEDDING .408 M3 g 3.04 3.68 £/M
TOTAL = 3,868 £&/M
PIPES

.60 DIA @ 31.15 £/M

PIPE TOTAL COST 31.15 §&/M

TOTAL MATERIALS COST

38.58 &/M
MEASURED PLANT

PLANT REQUIRED

EXCAVATION ES

SHORING ES

etc ...

TOTAL MEASURED PLANT REQUIREMENTS AS

FOLLOWS:

2 No. E5 @ 12.01 £/HR = 24,02 £/HR

1 No,. D2 @ 11.91 £/HR = 11.81 &/HR

TOTAL MEASURED PLANT = 35.83 £/HR

NON MEASURED PLANT

1 No. P4 g .84 £/HR

TOTAL NON MEASURED PLANT = .84 £/HR

TOTAL PLANT COST = 36.77 £/HR
= 34,31 £/M

SUMMARY

P

METHOD NUMBER 1

OURATION = 56,0 MINS/M

= 33.6 HOURS TOTAL

.59,

Notes

displays measured
plant requirement
see 6.2.2.1.




Notes

(56]) COSTS

(57) LABOUR = 10.22 £/M
(58) MATERIALS = 38.58 &£/M
(59) PLANT = 34.31 £/M
(80) TOTAL casT = 107.18 £/M

(61)

10718.00 E£TOTAL

(Analysis is now complete, execution continues
with Control Command, Section 6.4.)

5.4 CONTRCOL COMMANDS

At the completion of a method analysis the User has 5 options which

are exercised using the Control Command:

Example: Notes

(1) CONTROL COMMAND (A/C/R/S/P?) [

(2) A - ACCEPT I.E. YOU ARE SATISFIED WITH A See 6.4.1.
PARTICULAR ANALYSIS AND WANT
THAT METHOD ADOPTING

(3) C - CHANGE I.E. YOU WANT TO MAKE SOME See 6.4.2.
CHANGES TD THE LAST METHOD
FOR RE-ANALYSIS

(4) R - REVIEW TAKE A DETAILED LOOK AT AN See 6.4.3.
ALREADY ANALYSED METHOD

(5) S - SUMMARY TABULATE THE COST FIGURES FOR See 65.4.4.
ALL THE METHODS ANALYSED UP
TO NOW

(6} P - PRINT GENERATE A PRINT OF A METHOD See 6.4.5.

(7) CONTROL COMMAND (A/C/R/S/P/2) 2

£.4.1. CONTROL COMMAND ACCEPT

ethod ineets his needs

:'—.3

When the llser is satisfied that & particular
that method is accepted by the Contrcl Command 'A’. PLEP will print the
pricing note, see fig. 6.1, for that method number for the specified pipe

TUN, It will then go on to appeortion the total costs in Bol rates for

.50.



each BoQ item which measures operations in this pipe rum.- This

1s done by assigning each direct operation cost, labour materials and

plant to the item which measures that operation.

The non-measured

Plant costs are divided between all items as a proportian of the cost

of each operation to the total cost.

Further PLEP will prompt the

User for any other pipe runs which are to be priced using this method.

The output figures and volumes etc., of each additional pipe run are

abstracted from the time data files.

Examples of Accept Contral Command

Notes

(1) CONTROL COMMAND (A/C/R/S/P/2?) 2 A

(2} ENTER THE NUMBER OF THE METHGCD TO BE
ACCEPTED ? 1 ~

(3) DO YOU WANT TO USE THIS METHOD FOR OTHER
' PIPE RUNS ? YES

(4) ENTER THE NUMBERS OF THE OTHER RUNS WHICH
ARE TO BE PRICED USING THIS METHOD.  ONE
PER LINE TERMINATE WITH '0’.

(5) ? 2

(6) ? 0O

(PLEP then repeats the analysis from line 1,

section 6.1.3. and prompts the User for any

unknowns for the pricing of the subsequent
pipe runs. This is done automatically.)

6.4.2. CONTROL COMMAND CHANGE

If the User is not satisfied with a particular method he can modify the

various parts following the control command 'C’.

The User is prompted

for the particular changes he wishes to make in the following way.

Example of Change Control Command

\

Notes

(1) CONTROL COMMAND (A/C/R/S/P/2) 2 C

(2) METHOD NUMBER 2

.61,




Notes
(3) TO DEFINE THIS METHDD ANY DIFFERENCES
FROM METHOD NUMBER 1 MUST BE SPECIFIED
IF NO CHANGES ARE MADE THE CONDITIDNS
IN METHOD NUMBER 1 ARE ASSUMED TO
APPLY,
(4) DO YOU WANT TO CHANGE THE OPERATIONS If YES Sectiocn
OPTIONS ? NO 6.2.1 is executed,
and continues here.
(5] DO YOU WANT TO CHANGE THE PLANT ) .If YES Section
? J@l 6.2.2.1 is executed.
(6] DO YOU WANT TO CHANGE THE LABOUR If YES Section
? NO 6.2.2.2 is executed.
(7} DO YOU WANT TO CHANGE THE NON-MEASURED If YES Section
PLANT ? NO 6.2.2.3 1s executed.
(8) DO YOU WANT TD CHANGE THE MATERIALS If YES Section
? NO 6.1.3 is executed.
{3) DO YOU WANT TO CHANGE THE COMBINED If YES Sectian
OPERATIONS ? NGO 6.2.3 is executed

(The analysis of the new method is executed
as Section 6.3.)

8;4.3 CONTROL COMMAND REVIEW

If during the analysis of a pipe run the User wants to reappraise
an already analysed method, this is achieved by the Control Command 'R’.
The User is prompted for the method number required and then section 6.3

is re-executed with the information relating to that method number.

6.4.4., CONTROL COMMAND SUMMARY
A Summary of the results of all the method analyses performed is °
displayed following the Control Command 'S’. These summaries take the

form of lines 53 to 61, of Section 6.3.

6.4,5 CONTROL COMMAND PRINT

The User can generate a print of a particular method analysis by
using the Control Command 'P’. An example of these pricing notes is

shown in fig. 6.1.
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7.0

BILL OF QUANTITIES

Run Control 8o will produce a print of the priced Bill of

Quantities items.

analysis of a method,

8.0

STANDARD UNIT COST DATA

This must be used only after the successful cost

The standard unit cost data file SUCO is used to set up and

periadically revise the unit data file UCO.

This data ié used by the

sub-system in the analysis of a method for a particular pipe run.

This programme is completely free standing and cannot be called from

the PLEP system.

Example of SUCD Input

Notes

(2)

(3}

LABOUR AND PLANT RATES
R
THESE RATES WERE LAST AMENDEO ON 17;1;81
CLASS 1; CODE LETTER; E-EXCAVATORS
CODE OQESCRIPTION RATE FUEL
£/hr  £/hr
El JCB 3C
E2 JCB 805
E3  JCB 806
DO YOU WANT TO AMEND ANY OF THESE

RATES ? YES

PLANT CODE ? 1

RATE, FUEL ? 6.5, 0.78

ANY MORE REVISIONS ? NO

DO YOU WANT TG ADD ANY MORE PLANT
TO THIS LIST ? YES

[9)]
(O]

Programme displays the
stored data in this
class of plant.

If User responds NO
the execution skips
to line 15

An error message is
printed if the code
is not already in the

list.

If YES execution skips
to Iine 12.

If NO execution skips
to line 20.



[16) ENTER PLANT CODE ? E4

(17) DESCRIPTION ? HY-MAC 580
(18) RATE, FUEL ? 11.00, 1.01

(18] ANY MORE ADDITIONS ? NO

(20} DO YOU WANT TO REVIEW THIS DATA ?
NO

(21) DO YOU WANT TD ADD ANY MDRE PLANT
CLASSES TO THIS LIST ? YES

(22} NEW CLASSIFICATION CODE LETTER ? P

(23) DESCRIPTION ? PUMPS

(24} ANY MORE PLANT CLASSES ? NO

(25) LABOUR
(26) * & ok k ¥k
(27) L1 LABOURERS 2.65 &/hr
(28) L2 CARPENTERS 3.00 &£/hr

(29) DO YOU WANT TD AMEND ANY OF THIS
DATA 7 YES

(30) LABOUR CODE ? L1

(31) ALL IN RATE &/hr 7 2.75

(32) ANY MORE REVISIONS ? NO

Notes

An error message is
printed if this code
does not start with
the class code letter,
r has already been
used

I YES execution
skips to line 18

If YES execution
skips to line 5

Execution then
recommences at line
4 for the next class
of plant, until all
the stored data has
been displayed and
amended as required

If NO execution
skips to line 24

Error message if code
has already been
used

Execution skips to
line 16

If YES then execution
skips to line 22

Displays all the
stored labour rates

I+ NO then execution
skips tao line 33

Error message if code
is not in the list

If YES execution skips
to line 30



-

—
w
(@)

-

{34)

(35)
(36)

(37)

(38)

00 YOU WANT TO ADD ANY MORE LARQUR
TYPES ? VES '

LABOUR CODE ? L3

DESCRIPTION ?  GANGER

ALL IN RATE £/hr ? 3.15

ANY MORE ADDITIONAL LABOUR RATES ?
NQ

Notes

If NO execution skips
to line 38

Error message if code
already in list

If YES execution skips
to line 34

Programme prints on
the line printer all
the stored labour and
plant data. See

fig 8.1 and execution
ceases.
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APPENDIX A

E WEIGHTS (kg/m)

CLAY

CONCRETE IRON |[PLASTIC | ASBESTOS
CEMENT

30.41 30.0 18.63 10.17
50.28 60.0 37.36 17.15
639.70 80.0 63.99 29.45
80.34 110.0 85.63 {10.98 51.52
123.47 | 170.0 132.63(13.72 74.00
166.60 | 180.0 174,36|16.48 88.40
222.15 | 250.0 208.05(18.20 148.00
277.70 | 310.0 218.18(21.85 169.20

380.0 173.32]24.68 211.20

4860.0 205.36(27.43 255.40

550.0 238.85(31.09 306.80

620.0 275.27|34.75 363.00

710.0 317.17|36.58 417.80

770.0 360.84(38.41 482.00

900.0 406.45(41.15

860.0 454,72143.90

1125.0 47.56

1290.0

1420.0

1550.0

1680.0

1810.0

2155.0

2500.0

2675.0

2850.0

2875.0

2900.0

~d
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APPENDIX B

FIPE QUTSIDE

DIAMETERS (M)

NCMINAL CLAY CONCRETE | IRON | PLASTIC | ASBESTOS | PITCH
BORE (m) CEMENT FIBRE
0.1C0 0.131 0.118| 0.114 0.125 0.122
0.150 0.186 | 0.203 0.170 0.168 0.180 0.183
0.225 0.272 | 0.283 0.248 | 0.245 0.280 0.330
0.3C0 0.381 | 0.377 0.326 | 0.325 0.243

0.375 0.456 | 0.459 0.405 0.428

0.450 0.552 | 0.543 0.480 0.508

0.525 0.636 | 0.625 0.558 0.588

0.€00 0.720 | 0.709 C.635 0.672

0.675 G.805 0.711 0.756

0.750 0.888 0.780 0.837

0.825 0.837 0.868 0.921

0.800 1.080 0.945 1.005

0.875 1.152 1.021 1.073

1.050 1.238 1.100 1.154

1.125 1.312 1.178

1.200" 1.411 1.255

1.275 1.486

1.350 1.581

1.425 1.668

1.500 1.756

1.575 1.840

1.650 1.825




SECTION 3

PIPELINE ESTIMATING SYSTEM - PROGRAMME LISTINGS

3.3

3.4

3.5

3.6

3.10

3.14

Structure of PLEP data files

PLEP

SPEC

EXC

SHORE

BED

PLAY

BFILL

DSHED

PRICE

PRICE 1

PRICE 2

PRICE 3

PRICE 4

SUCo

MAN

MANTIM

MSHED

~1

N

73

83

90

98

107

114

125

132

141

148

158

168

188

194



L1 - Structure of PLEP data files.

2,1.1. Files Used.

3.

T

The nanes of the files used by the PLEP system are stored in the string F$.
In each programme the relevant file nane fram F$ is assigned to an input/
cutput channel number. The names of the files and the positions of each
file name in F$ are shown in Table 1.1. In addition to these files the

standard file "MASTER” is used to store the data which identifies each

current PLEP project.

Table 3:1- PLEP data Files.

No. Data Name. Position in
_ F$

1. Specification. SPn F$(1,3)
2. PLEP control. BRn F$(4,6)
3. Dimensions. DIn F$(7,9)
4. Excavation. EXn F$(10,12)
5. Shoring . SHn F$(13,15)
6. Pipe bedding. PBn F$(16,18)
7. Pipe laying. PLn F$(19,21)
8. Backfill BFn Fs$(22,28)
g. Road breakout. RBn F$(25,27)

1.2. MASTER File.

This file stores the estimate reference and description of each current
PLEP project. The generation number 'n' of the files shown in Table 1.1

is the location within MASTER of the description of the particulaer project

which is being analysed.

Structure of MASTER file.

Record No. Variable. Description.

1 N The numoer of ourte
ent projects.

2 E$(10),E1$(80) Estimate reference
£3% and description
El$ of the first
preject in list.

Note record = 2 repeabs for each current project.
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[

.1.3 Specification File - SPn.

ile Length = 10 records.

his file stores the data which forms the Project specification.

Structure of Specification File.

Record No. Variable. Description.

1. N1,B1 The number of pipe runs - N1.
Backfile layer thickness (m) - Bl.

2. S$ (240) The start points of the first 30 pipe runs.

3. S1$(160) The start points of the second 20 pipe runs.
i.e. runs 31 to 50.

4., F$(240) Finish points - as record 2.

5. F1$(160) Finish points - as record 3.

B. C(15,3) Single trench widths - C(I,J)

j=1 - pipe diameter (m)
j=2 - min trench width (m)
j=3 - max trench width (m)
7. B(4,10]) Standard bedding shape coefficients (see below)
8 and 8. G(20,5] Ground data for maximum of 20 different
types - G(1i.])
j=1 - Strata grading.
j-2 - Obstruction grading.
j~-3 - Cohesion ( KN/m2
J-4 - Density (Kg/m3)
j=5 - Angle of internal friction (deg )
10 S(50) Ground type for each run number i.e. for
run number 'n’ the ground type is equal to

.S[n].
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PLEP control file - ORn.

File length =

This file stores the Bill item deseriptions and also the information

regarding the operations included in each item.

Structure of File.

Recocrd .No. Variable.
1. N
2.

3.

Description.
The number of items in store and the number

of current item during analysis.

B$(10),P$(10), Bill number, page number and item number

I$(10),
c(10)

of the lst item analysed.

Control array for lst item analysed (see below)

Record numbers 2 and 3 repeart for each item.

Control Array C(10)

Initially this array is coded to show which operations are included in the

perticular item, as follows.

c(1)
c(2)
C(3)
c(4)
C(5)
c(6)

Excavation
Shoring.

Pipe bedding.
Pipe laying.
Backfill.

-

Road breakout.

1 = included, 0 = excluded
ditto
dittoe
ditto
ditto
ditto

After the amalysis of a particular operation this array stores the record

number in the particular data file where the results are stored.

.2 .

C(1) gives record number in Excavation file of the data for this item.

~1
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3.1.50imensions File - DIn

File length =

This file stores, for each B of Q item, the input dimensions etc as follows

Record No. Variable. Description.

1 0(2.7). M(20) The basic dimensions - 0, and various
code numbers etc in M.
"Record numbers 1 repeats for each B of Q item.

Dimensions Array.

£ 2 3 4 5 6 7

1 loading diameter | depth trench pipe bucket { RdB/out
height pipe 1 pipe 1 Qidth.' length [width width.

2 loading diameter depth. treﬁch pipe RdB/out
reach pipe 2 pipe 2 |width 2 | length depth.

Code Array M(20)

1 = Number of pipes in trench.

2 = Run number.

3 = Strata grading.

4 = Obstruction grading.

5 = lst pipe bedding material code ( as CEIM )

6 = 2nd pipe bedding material code ( as CESMM )

7 = 1st pipe material code (as CESMM )

8 = 2nd pipe material code (as CESMM )

9 = Road breakout material code. 1 = conc. 2 = flexible.

10 = lst pipe diameter code. (as CESMM )

11 = 2nd pipe diameter code. (as CESM )

12 = Ground type-

13 = 1st pipe bedding shape.

14 = 2nd pipe bedding shape.

15 = 1st pipe depth code { as CESMM)

16 = 2nd pipe depth code (as CESMM)

17 = Item gquantity

18 = Quantity units 1 = m. 2 =m2. 3=m3

13 = Not used.

293 = Not used.
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3.

o~
o

Excavation File - Exn.

File length =

~

Storage of excavation Data as follows:

Record No. Variable. Description.

1 N The number of excavation items
currentlyin store.

2 V(2),E(9,7) Trench volumes - V(1l)=straight sided

V(2)=battered

Excavation data - E as below

Record 2 repeats for each set of excavation results.

Excavation data - Array E(i,J)

I=1
J=1
j=2
j=3
j=4
j=5
j=8

j=7

to 8 ~ Excavator types.
coded,l = excavator included 0 = excluded.
standard output (m3/hr) - Vertically sided
revised output ( m3/hr) "

standard duration (hr/m)

standard output [m3/hr)-battered trench.

"

revised output (m3/hr)

n

standard duration (hr/m)

7.

trench.



3.1.7.5horing Datas File - - SHR

Pl

File length =

Record No. Variable. Description.
1 N Number of shoring items on file.
2 S(5,4),R(5.5])L R= shoring material requirements.

S= shoring time data.
L=Bay length.

Record 2, repeats for each set of shoring data.

Time data array - S(i.j)

i=1 close sheeting.

i=2 Medium sheeting.

i =3 Open sheeting.

i =4 Pinchers.

i=5 Sharco ’Escon’ boxes.

j=1 Code - 1 = included 0 = excluded.
j=2 Standard output. (mlin/hr )

J =5 Revised output (mlin/fr )

j =4 Standard duration(hr /m )

Materiels requirements array - R(i.jJ}.

i =1 to 5 as above.

J=1 Number of trench sheets Applies to traditoral shoring types
j=2 Waling width. only.

j =3 Waling depth

j=4 Number of walings

J=25 Number of struts.

R(5,1} = Number of shorco boxes required.

.78.



3.1.8. Pipe bedding file - PBn

File length =

Storage of pipe bedding data for each B of Q item as follows

Record No. Variable. Oescription. :

1 N The number of items of bedding
data in store.

2 R(20) Bedding data array - see below

Record 2 repeats for each.bedding data set.
Pipe bedding data array - R (20)

Volume of bed material (m3/m)

1= pipe 1

2 = pipe 2 Volume of bed material (m3/m)

3 = pipe 1 Volume of cover material (m3/m)

4 = pipe 2 Volume of cover material (m3/m)

5 = pipe 1 standard output for bed material ( m3/hr)
6 = pipe 2 ditto

7 = pipe 1 Standard output for cover material (m3/hr)
8 = pipe 2 ditto

g = pipe 1 Revised output bed material (m3/hr)

10 = pipe 2 ditto

11 = pipe 1 " Revised output cover material (m3/hr)

12 = pipe 2 ditto

13 = pipe 1 Displaced volume. (m3/m]

14 = pipe 2 ditto

15 = pipe 1 Std . duration (hr/m)

16 = pipe 2 ditto

17 = Total displaced volume.

18 = Total duration.

19 = Gang size.

20 = Machine code rumber ( as used in excavation programme J.

.79.



3.1.8.Pipelaying Data File - PLn.

File length =

Recerd No. Wriable. Description.

1 N Number of items of pipelayiing
data in store.

2 G(6.2) C$(60) Sege below.

Record 2 repeats for each pipelaying data set.

Pipelaying data array G(I.J.])

J = Pipe number.
I =1 gang size.
I = 2 machine code number of standard pipelaying machines if this equals 8

then ' non ' standard m/c has been specified.

I = 3 Standard output ( mlin/hr)

I = 4 Revised output (mlin/hr)

I = 5 Standard duration. (hr/m)

I = 6§ If non standard machine this contains the position in string C$ of the

users supplied machine description.

er}
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.1.10. Backfill Data File. BFn

This file stores the backfill data for four different gang sizes.

Record No. Variable. Bescription.
1 N Number of backfill data items in
store.

2 A(2),B(4,8),5S%$(100) See below.
Record number 2 repeats for each backfill data set.

Backfill volumes array A(2).

A(l)
A(2)

straight sided trench backfill volume (m3/m)

battered trench backfill volume (m3/m]

Backfill time and resource array B(i.j)

I =1 to 4 are the gang code numbers.

J = 1 Gang size.

J = 2 Plant code number. If non standard machine then this value = 8

J = 3 Standard output (m3/hr)

J = 4 Revised output (m3/hr )

J = 5 Standard duration straight sided trench ( hr /m)

J = 6 Standard duration battered trench ( hr/m’)

] = 7 If non standard machine then this value is the position in S% of the

users supplied machine description.

.81,



3,1.11,Road Breakout Data File - RBn

File length =

This file stores road breakout data for two different gang sizes.

Record No. Variable Description.
1 N Number of backfill items
in store.
2 R2,R3,B(2.6) R2 = breakout volume [m3/m])

X$(20) R3 = 1 if concrete road,2 if
flexible road.
B Breakout time and resource

data - see below.

Record 2 repeats for each road breakout data set.

Breakout time and resource array B(I.J]).

=
1}

[ S S S
! i

m ;W
)

gang number

gang size.

plant code, if non stenderd plant item then this value = S
standard output (m3/hr)

Revised cutput (m3/hr)

standard duration. (hr/m)

If non standard machine then this value is the position in X$ of the

users supplied machine description.

t82-



COM N1, F%L301

REM DRAINAGE DATA — MASTER SEGMENT

¥
REM N. Bartram APRIL ‘79
FILES master, ¥, ¥, K, R, K, ¥, 3, B

DIM R$C37,E$0101, EIS[10]. FOKC&01, BHCI0]. TEM10T. Psr 107

DIM CsL201, XL&1, YILEI, A%L2]
DIM DL2, 73, M[2013,GL20, 53,5501

PRINT TAB{(20); "DRAINAGE STANDARD TIME SYNTHESIS"
PRINT TAB(20); M # 55 HHH YRR A5 SRS R4 R LR AR ESER"

PRINT
READ #1, 1; N1

PRINT TAB(10); "ESTIMATE REFERENCE"; TAB(40);

INPUT E%
E$=UPS$(E3%)
PRINT TAB(10); "NEW PROJECT"; TAB(40};
INPUT Rs$

RE=UPS$(R%$)

IF R$="YES" THEN 180

IF R$="NQO" THEN 200

GOTO 130

GOSUB 1000

CHAIN "“spec*

GOSUB 1650

PRINT TAB(20); "BILL 0OF QUANTITY ANALYSIS"
PRINT TAB (20 ) " 433630 363836 363 3 336 46 3 36 336 F 38 36 36 30 3036 3¢
ASSIGN F$[4,61,2,V1

ASSIGN F$[7.,91, 3, V1

READ #2, 1i N1

-MAT M=ZER

MAT D=ZER

GOSUB 5000

Ni=N1+1{

PRINT #2, 1;Ni

PRINT TAB(9); "L Item Number ";NI1;"1"
PRINT TAB(10); "BILL NUMBER"; TAB(I3O):
INPUT B%

PRINT TAB(10); "PAGE NUMBER"; TAB (30
INPUT Ps

ORINT TAL(10}; "ITEM NUMBER"; TAB(Z20);
INPUT 1%

GOSUB &000

PRINT TAB(10); "RUN NUMBER"; TAB(23);
INPUT ML23

G05uUB 4350

GOSUB 1300

GOSUR 200C

1F CC101=0 THEN 420

SOCUE 2iC0
=X+

MAT  PRINT #2006

IF Cili1=0 THEMN 4579

w

. - :
e e N bd e et

.83.



CHAIN "e
IF Cl21=
CHAIN "s
IF CL31=
CHAIN b
IF CC41=
CHAIN "p
IF CCs1=
CHAIN “b
IF CLoel=
CHAIN "b
GOTO 289
PRINT TA
GOTO 285
REM
FOR J=2
READ #1
IF E$=E
NEXT J
GOT0 10
PRINT T
GOTO 11
PRINT T
INPUT E
Ni=N1+1i
PRINT #
PRINT #
G0OSuUB 1
GOSUB 1
ASSIGN
X=0
PRINT #
ASSIGN
ASSIGN
PRINT #
ASSIGN
ASSIGN
ASSIGN
ASSIGN

ASSIGN

X=0

FOR Il=
PRIMT #
NEAT It
RETURN

REM FIL
CONVERT
X$=UPS%
FsC1,2]
Fx(3, 21
FsC4, 51
Fil&, &1
FEl7, 31

F4C7. 77

xc

O THEN 480
hore'

O THENM 420
ed"

Q THEN 5Q0
lay”

Q THEN 3Z1C
fill

Q THEN 520
fil1

B(3); "#% SORRY NO MORE COPERATIONS AVAIILLAGBLE

TO N1+1
i E1%, EOS
1% THEN 1060

80

AB(3); "#% ERROR -

3

AB(10); "DESCRIPTION"; TAB(30);

0%

1, 1; N1

1, N1+1;E%, EO%
200

450
F$(4, 63, 2,V1

2,1; X
F$C7,93,3, V1
F$L10,121, 4, V1
4, 1; X
F$(13,153, 5, V1
Fsl14, 131, 5, V1
F&(19, 211, 7,41
Fel22, 241, G, V1
FLlizs, 271, 7,91

- TS 9

I1,1i;%

£ NAME GEMERATICN

N1 TO X%
(X$)
=“SP £t
=nDRH
=X3
;;;DI "

bosh 4=

NEW PROJECT

WAS ASSICGNED 7O



1280
1290
1295
1300
1305
1310

s

FREVS IF SR

1320

325
1330
1335
1340
1400
1430
1460
1470
1480
1490

1500

1510
1520
1530
1540
1600

1650
11660
1670
1480
;1690

1700

11710

1720
1730
1740
1800
1810

100
4l

18020

- s d

1840
1850
18460
2000
2010
2020
2020
2040
2030
20460
2067
2070
2080
2085
=050
20Y9%

FSL10, 111="EX"
Fsl12, 121=4%
F$[13, 141="sh"
F&EL1S5,1351=
F&ll16, 171="pb"
F$018, 1831=X$
Fsll9,201="p 1
FSL21,211=X3
Fel22, 231="H¢#"
F$l24, 241=X¢%
F$[25, 261="RB"
F$L27,271=X$
RETURN

REM creating files

PRINT TAB(S5); "#% ERROR - ESTIMATE REFERANCE "

CREATE VI1,F%$L1,21,10
CREATE V1,F%$L4,41, 100
CREATE VI1,F%$[7,91, 350
CREATE V1,F$C10, 121, 100
CREATE V1,F$[013, 151, 50
CREATE V1,F$C16, 181, 50
CREATE V1,F$L19,211, 50
CREATE V1,F&%C£22,241, 50
CREATE V1, F%L25, 271, 50
RETURN .

REM continuing with the project
FOR J=2 70 N1+1

READ #1,J;E1%,EO0%

IF E$=E1% THEN 1720
NEXT J

G0TO 115

Ni=J-1

GOSUB 1200

RETURN

REM

Bs=UPSH (D%

P&=UPSSH(P%)

I1$=UPSH (IS

X=2%N1

PRINT #2, X;B%,P3%, 1%
RETURN

REM decoding I
MAT C=ZER

IF I+C1,11="1" THEN 2080

IF Isl1
IF I&C1.
IF I%LL
CL101=1
MAT PR
RETURN

cri1i=ct
G05uUB 3
RETURM

CclL&l=1

,131="p0 THEM 20935

13="K" THEN 2050
,11="1" THEN 20&0
INT #3,Ni;iD, it
21=Cr331=C[41=CLE1=
000
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2094
2100
2105
2106
2110
2120
2121
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
3000
3010
3020
3050
3060
3180
3190
3195
£ 3200
. 3250
' 3260
3270
| 3280
' 3290
3300
331

3301
3330
3240
2350
2350
3370
3380
3390
0395
3400
2410
2420
2420
3440
3420

] L
uﬂr‘ﬁjo

3470

RETURN

REM operation coverage

DIM Cisr143
Cl$="EXSHPBPLBFRBMH"

PRINT TAB(10); "OPERATION COVERAGE ("7’ for cade list

INPUT Cs
CE=UPSH(C%)

IF C$01, 11 <> "2" THEN 2140

GOSUE 9000
GOTC 2110
GOSUB 2200
FOR Ji=1 TO &

IF XCJ11=0 THEN 2260
J2=POS(C1$, C$SLXLU11, YLJIID)

IF J2>0 THEN 2230

PRINT TAB(5); "#% ERROR OPERATION "; CHCXCJ11, YEJ111; " NOT |

GOTO 2110
J2=(J2+1) /2
CLu21=1
NEXT J1
RETURN

REM assigning code numbers to class i
CONVERT I$(2,21 TO X1, 3190

ML71=X1

CONVERT I%$[4,41 TO X1,3190

ML153=X1
GOTO 3200

PRINT TAB(3); "#% ITEM DOES NOT CONFORM TO CESMM #xn

CL101=1
RETURN

REM data for excavation

PRINT TAB(10); "Number of pipes in the trench®; TAE(3Q);

INPUT ML11

IF M[C151=0 THEN 3310
G0OSUB 4000

GOTO 3530

PRINT TAB(10); "PIPE
INPUT DC1,33

PRINT TAB(10); "PIPE
IMPUT DIL1,21

IF ML73130 THEN 3400
PRINT TAB(10); "PIPE
INPUT ML71

IF M[71>0 THEN 3400
GOSUE 4200

GOTO 3340

IF MC11=2 THEN 32430
GOSUB 4450

GATQ 3360

PRINT TAD(10); "PIPZ
INPUT DCL2, 33

PRINT Ta&aB(10); "PIPE

. ¢ ey 0
INPUT DLE) &4

fiJ

L8}

PRINT TAB(10)# "FIPE 2

o

.

Depth to

invert"; TAB(30Q);

Diameter"; TAB(3G);

Material

Depth to

(G for cods list)"; TAB(3C

S b
i1nvar o

—~a

Diametor"; THLE(ZG Y

Moterial

{0 For cose fist i TAH 2C



348

3430
3500
33510
3520
3530
3540
3550
3560
3570
4000
4010
4020
4030
4040
4030
4060
4Q70
4080
4090
4100
4110
4120
4130
4140
4150
4200

14210

el g S

4220
4230

4240
14250
4260
14270
14279

4290
4300
4350
4360
4380
4367
4384
4385
4386

288
4390
4400
4410
4420
4420
4440
4450
43450

4463

INPUT MLS3

IF ML83I>0 THEN 3520

GOSUBE 4200

GOTO 3470

PRINT TAB(10); "PIPE 1 — Trench Width"; TAD(30);
INPUT DC1, 42

PRINT TAaB(10); "PIPE
INPUT DLC2, 43

MAT PRINT #3,N1;D/ M
RETURN

REM depths from cesmm

IF ML151 >= 8 THEN 3310

GOTO ML15]1 OF 3310, 4030, 4050, 4070, 4090, 4110, 4130
DC1, 31=1

GOTC 4140

DC1,33=1.95

GOTO 4140

DC1, 31=2

GOTO 4140

DC1, 31=3

GGOTO 4140

DC1, 31=4

GOTC 4140

DL1, 31=6

PRINT TAB(10); "Max Pipe depth = ";DCL1,31;" m. *“
RETURN

REM pipe material types

PRINT TAB(10Q); “CODE"; TAB(30); "DESCRIPTION"

PRINT TAB(12); "1"; TAB(30); "CLAY"

PRINT TAB(12); "2"; TAB(30); "PRESTRESSED CONCRETE"
PRINT TAB(12),; "3"; TAB(30); "OTHER CONCRETE"

PRINT TAB(12); "“4"; TAB(30); "CAST OR SPUN IROM™
PRINT TAB(12); "5"; TAB(Z30); "STEEL"

PRINT TAB(12); “6"; TAB(30); "PLASTICS"

PRINT TAB(12); "7"; TAB(30); "ASBESTOS CEMENT"
PRINT TAB(1Z); "QY; TARIZO; "FITCH FIBRE"

RETURN

REM finding and aszc:
ASSIGN F&i1, 31,1, V1
READ #1,8; 11

FCR Il=1 TO 20

FOR J1=1! TO S

READ #1:6011,J1L1
NEXT J1

NEXT Il

MAT READ #1.,10:5
READ #1,1: X1

IF ML21 <= X1 THEN 4840

PRINT TAB(S); "## EZRROR — CHLY "i X3 " PIFE RUNS 1N
PRINT TABIT); "ENTER RUN NUMRER. "

INPUT MIZI

GOTO 44190

I=5IMLal3

R £
- 2 e m e F

n

= Treench Width'"; TABIZG:

5 [P B " "
oning ] D 9]

(¥

STORE



1470
4473
3480
4490
4560
4310
4515
4520
45253
4820

(=il
i S

4540
4330
gesc

— ot

4360
4565
44620
46350
4660
44670
4675
44680
4485
44690
4695
4700

4710

47135

4720
4740
4750
5000
5010
. 5015

5020
5070
SC40
5050
5060
5065
50456
S0O70
5073
56080
5020

5100
-

2110
meoq
2112
P,
113
N
N A )
=4
- L
= AN
2o
5150
(SRR

ME =GLI, 2z
R
k;-";

FRINT TAB(1C); "RUN
PRINT TAB{10}Y; "ST
PRINT TAB(S); "CORR

INFUT R

NUMBER - ";M[21; " CROUMD TYPE - " MLLZ
RATA GRADING - ", MIZI1; " OBSTRUCTION GRAD
EC{' " I .(l .

RE=UPRT (RS

IF R=e=wpOn Truon P

IF R$="YES" THCOMN 4620

GOTO 4500

ERIMT TARCIC); "OROUNMD TYPEY; TAR(30);

INPUT
PRINT TAB(10); "STR
INPUT M3
PRINT TAZ{1C):
INPUT MI41
RETURN

REM sinqla
DI TC1
MAT  RE&D i, & 71
FOR J=1 70 14
IF DC1,2] <=
NEXT J

Dl1, 4
S0T0 4740

X1=TLJ, 31-TLJ-1, 31
X2=pr1,21-7CLJ~-1,11
X3=TLJ, 11-TLJd~1, 1Ld
DL1,41=TLJ-1, 31+ (X
PRINT TAB(10); "MAX
RETURN

REM

MLzt

U ntelsl

trench

cooee d

TLJ: L

=T

,.-;.

F 232

run contrel

ATH GRADING"; TAZ (30,

STRLCTION QRADINGY; TAB(30)

i

WLO DT

[HEN 247720

-~
Y
-

1:14X2)/7X3)
TRENCH WIDTH =

PRINT TAB(10); "RUN CONTROL (Co/Ti/Sh/Bq/s5t/7) "

INPUT R$
R$=UPS%$(R%)

IF st THEM 5070

I Rm-rEyn v 5120

IF R$="SH" 3115

IF Re="TI" THVN D106

IF RE="CQ" THIM S140

IF Re="RO" THEM SI1T0

PRINT TARCLC); "RUN COMTROL™

PRINT TADR(15)i "Yau
PRIMT TAB(13); "COD
PRINT TAD(15):"TI
PRINT TAR(L1S); "SH
PRINT TAB(15); “ST
GOTO 5010
CHAIN "dshed
T
: S, tpriceat

have four
- Load the

- l.cag Lhaz

(e8]
(@3]



&01C
L5020
40320
5040
H045
&030
506D
&070
6072
&074
&073
&£080
5085
6090
&099
5100
2000

010

020
F030
2040
FC50
F060
2070
{080
{085
F200
210

9220
19230
- 9240

7250
{270

;. 9280
19290

2200
7210
@320
2330
7340
73S
73&0
9370
7380
9992

LN OuE IS

PRIMT TABCL1O); "ITEM QUANTITY"; TADC

INPUT ML1L773

PRINT TAB(10): "UNITS (m/ml/m2) " TAR(DSC)
INPUT As

AS=UPS3 (AS )

IF Aas="M" THEN &07S

TR Aas="Mpe THEN L0AS

IF A$="M3" THEN &095

PRINT TAB(S5); "#% ERROR — UNITS ";as%; " MOT RECOGNISEDR
GOTO &030

MC181=1

GOTO 4100

MO181=2

GOTO &100

ML181=3

RETURN

REM operation codes

PRINT TaB(15); "OPERATION CODRES"
PRINT TAB(12); "EX ~ EXCAVATION"
PRINT TAB(12); "SH - SHORE"

PRINT TAB(12); "PB — PIPE BEDDING"
PRINT TAB(12); "PL - PIPE LAYING"
PRINT TAB(12); "BF — BACKFILL"

PRINT TaB(12); "RBE — ROAD RREAADUT" .
PRINT TaAaB(12); "MH — MaNHOLE"®
RETURN .

REM decoding c#

- MAT X=ZER

MAT Y=ZER

C Z=LEN(C3)

IF C$[Z, 23 <> ", " THEMN 2280
c¢CZ,Z3=" "

GOTa 9230

J1=J2=0

J2=J2+1

ALJRI=Jd1+1

Ji=Ji+1

IF CslJdl,J11="," THEN 9250
IF Ji=Z THEN 9370

GLTO 2310

Y{J21=J1-1

GOTO 9290

YLJ2l=Z

RETURN

END

- 85.
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~ e~
orEC

> C
10
20
20
35
a0

43

a4
50
&0
70
90
91
100
101
110
111
120
121
122
124
125
126
127
128
130
131
140
141
143
150
700
710
720
730
735
740
745
750
760
765
770
775
780
.785
790
795
300
810
215
820

-

v e

O N, FO$5£304
REM SPECIFICATION PROGRAMME
REM N. Bartram Jdan 79

FILES SHO, #, %
ASSIGN FOsCL1, 31,2, V!

=

DIM E$[&01, 535024073, F3L2401, R$(31, 304, 101, CL 1S, 31

DIM GL20,101,SCS01,S13$L2401,F1%L2401
DIM E1$C1G1] ‘

PRINT TAB(20); “"CONTRACT SPECIFICATION®

PRINT TAB (20) "3#3%33046 3 3 30 3 3 33 %36 3 ¥ 303 %
PRINT

GOSUB 700

REM 7Q0 - Geography data input
GOsuUB 200

REM 900 - Client specification input
G0sUB 2000

REM 2000 = Ground data input

G08UB 2700

REM 2700 = sorting data into run numbervs

PRINT TAB(5); "DO you want a print of this data

INPUT R%

R$=UPS$(R%}

IF R$="YES" THEN 130

IF R$="NO" THEN 140

G0TO 122

~GQOSUB 2910

REM 2900 is out put to 1l/p file
‘GASUB 4500

REM 4500 = output subroutine to system file

CHAIN V1, “drepo”, 260

STOP

REM GEQGRAPHY DATA INPUT
PRINT TAB(10); "GEOGRAPHY"
PRINT

PRINT TAR(10); "Geography input consists

of

{a)

PRINT TAB(10); "finish point of each pipe Tun.
PRINT TAB(10); “per break point. Terminate

N=0

N=N+1

PRINT TABRC(10); "RUN NUMBER "N

IF N <= 30 THEN 820

N2=N-30

N2=8#N2-7

PRINT TAB(10); "START POINT"; TAB(2O;
IMPUT S1&IN2, N2+71

S1$=UPS%(51%)

IF S14[N2, NZ+731="NOME vOTHEN 260

PRIMT TAB(10); "FINISH POYNT"; TAB(Z0O);

IMPUT F1sIN2, N2+7]
GITO 730
NR=8n~T

Mo rTeaT T AD TSN WO AL ,_,:‘.,7",, 1
PR Lai o - - N

.80.

input with
vd (ha

the {
Aallow a maxi

-
37

jg
’

e

start

o}

s3uvart

thea

charac*ts

NUOME 7



83C INPUT S3IN2, N2+71

B35 SH=UP3$(S3)

840 IF S$ILN2, N2+7I="NONE " THEM 860
845 PRINT TAB(10); "FINISH POINT"; TAR(30);
830 INPUT F$IN2, N2+71

855 GOTO 750

B&60  Ni=N-1

865 RETURN

200 REM CLIENT SPECIFICATION

205 PRINT
710 PRINT TAB(15); "CLIENT SPEZCIiFicATION®
15 PRINT

92C GOSUB 1000

721 REM 1000 - Bedding input

930 GOSUB 1400

931 REM 1600 - single trench widths
940 PRINT TAB(15); "BACKFILL"

950 PRINT

960 PRINT TAB(10); "Backfill layer thickn
970 INPUT B1

980 RETURN

1000 REM BEDDING DIMENSIONS
1010 PRINT

1020 PRINT TAB(13); "PIPE SUPPORT"
1030 PRINT

1040 MAT READ B

© . 1030 PRINT TAB(10); "Bedding class 1. CONCRETE CRADLE"

1060 N=1

1070 GOSUB 1200

1080 PRINT

1090 PRINT TAB(10); "Bedding class 2, CONCRETE ARCH"

. 1099 N=2

1100 GOSUE 1200

1105 PRINT

1110 PRINT TAB(10); "Bedding class 3, GRANULAR BED"
1119  N=3

1120 GOSUB 1200

1130 PRINT

1140 PRINT TAB(10): "Bedding class 4, GRANULAR BED 2 SURRCUNDY
1149 N=4

1150 GOSUB 1200

1160 RETURN

1161 DATA 1.25,.2,.25,.1,.25,.1,.25,.1,.2,0

1162 DATA 1.25,.2,.25,.2,.1667,.1,.5:,0,.253,.1

1163 DATA 0,0,.253,.2,.146&&7,.1,.3,0,.3,0

1164 DATA 0,0,1,.15,1,.15,.5,0,1,.15

1200 REM—-CHANGING THE BEDDING DIMENSIONE

1205 PRINT

[}
(0]
w

(m) ;

1210 PRINT "standard dimensions as follows (metres), fsr notatd
1215 PRINT = handho
1220 IF N2 THEN 1240
1230 PRINT TaR(3); "1"; TAB(10); "Bw = DBr # Y; PINM, 130 "= MTN = §¢
1240 IF MN=1 THEM 1270

4 A R S P s LI cul N A B L X o




1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370

11380
11390

1400
1402
1404

L 1406
1407
1408

1409
1410
1420
1425
1430
1435

1436

1440
1445
1450

11460
11470
1480
1490
1500

1510
1513
1520
1525
1527
1530
1540
1545
1550
1560
1600
1610
1620
1630
1634
1540
1650
1650
Lo70

PRINT TAB(3); "2"; TAB(10); "Y1 =
PRINT TAB(3); “3“; TAB(10); "Y1 =
GOTO 1310

PRINT TAB(3); "2"; TAB(10); "Y1 =
PRINT TAB(3); "3"; TAB(10); "Y1 =
IF N>1 THEN 1340

PRINT TAB(3): “4"; TAB(1Q); "VY2 =
GOTO 1350

PRINT TAB(3); "4"; TAB(10); "Y2 =
IF N=1 THEN 1390

IF N=3 THEN 1390

PRINT TAB(3); "5"; TAB(10); "Cv =
GOTO 1400

PRINT TAB(3):; "S": TAB(10); "Cv
PRINT

IF N>2 THEN 1410

PRINT "Do you want the concrete
INPUT R$%

IF R$="no" THEN 1410

BLN, 11=%99. 9

i

Bc 2 #; BIN, 31 "— MIN = "k
Bc % ";BION,S51; "= MIN = ;T
d 2 "3 BION, 335 "— IN = ";L
d % ";BIN,31;"— MIN = "L
Bec % “; BN, 77 "= MIN = ";@
Bc % "; BIN, 71
d # “;BIN,?3;"— MAX/MIN =
CN
"; BON, 71

to the trench sides "

PRINT " A value of 99.9, signifies full width concrate”

PRINT "Do you want to change an
INPUT R$%

. R$=UPS$ (R$)
" IF R$="NO" THEN 1564C
IF R$="YES" THEN 1440

G0TO 1410

PRINT "Enter line number, Tevis
PRINT "or w for working dimensi
INPUT X, Y, X%

IF X$="m" THEN 1490

BN, 2#X-11=Y

G0OTO 1500

BN, 2#X3=Y

PRINT "Any more changes “;
INPUT R%

RE=UPS$(R$)

IF R&="NOQ" THEN 1330

PRINT "Enter revision as before
G070 1450

PRINT "Do you want to inspect t
INPUT R$%

R$=UPS$(R%)}

IF R$="YES" THEN 122

RETURN

y of this data i

ed figure and m for min/ma

on i

i

he data again i

REM SINGLE TRENCH WIDTH SUBROUTINE

MAT READ C

PRINT
PRINT TAB(13); "SINGLE TRENCH WI

PRINT o
FRINT TAB(15); "DIA"; TAB(30); "MI

FOR N=1 TG 13

PRINT TAB(5);M; TAB(15); CIN, 135 TAB(30): CLM, 273 TAD (4

NEAT N

(€]
N

DTHS"

MY TAB(45) "MAX"Y

TAT



1689 PRINT TAB(S5); "15"; TAB(15); "> 1. 2%, TAB(30); "0. D. +"; CL15, 2
1690 PRINT W= o
1700  PRINT "Do you want to chanqe £ ot B\ﬁj‘} OB TR
1710 INPUT Q% q any o thiis data 5
1715 R%$=UPS$(R%)
1717 IF R$="YES" THEN 17320
1720 IF Re="NO" THEN 1850 .
1730 PRINT “Enter line number,revised figure, and min or max"
1740 INPUT X, Y,R$ b .
1730 IF Rs="max" THEN 1780
1760 CCLX,21=v
1770 GAOTO 1790
1780 CCX,31=Y
1790 PRINT "Any more changes "
1800 INPUT Rs
1805 R%$=UPS3(R%)
18046 IF R$="YES" THEN 1730
,1810 IF R$="NO" THEN 1820
1815 @GOTO 1790
1820 PRINT "Do you want to inspect the trench width table agai
1830 INPUT R%
1835 R$=UPS%(R%)
1840 IF R%$="YES" THEN 1620
1845 IF R$="NO" THEN 1850
- 1844 GOTO 1820 ’
. 1850 RETURN
1851 DATA .1,.43,.63
. 1852 DATA .15,. 49,. 469
1853 DATA .225,.58,.78
1834 DATA .3,.68,.88 -~
1855 DATA .375,.95,1.15
1856 DATA .45,1.03,1.23
1857 DATA .35325.,1.12,1.32
1858 DATA .6.1.24,1. 44
1859 DATA .675,1.33,1.53
1860 DATA .75,1.4,1.6
1861 DATA .B825,1.49,1.69
1862 DATA .9,1.92,2. 12
1863 DATA 1 05,2.1,2. 32
1864 DATA 1.2,2.29,2.49
1865 DATA 99, .81

2000 REM GROUND CONDITIONS
2005 MAT G=ZER i
2006 MAT S=LZER N

2010 PRINT
2020 PRINT TAB(10); "GROUMD CONDITIONG®

2030 PRINT

2040 PRINT TAB(S); "The required ground conditions are — STRATA
2045 PRINT TAB(5); "and the values of DENSITY (Kg/m3), COHEZIOCHN
2050 PRINT TAB(S5); "ANGLE OFINTERNMNAL FRICTICON (degreczs). If any
2055 PRINT TAB(5); “parameters are unknown then gntar F%. "

2063 PRINT -
2070 N=0O
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2070

2100
2110
2120
2130
2135
2140
21453
2150
2135
2160
2170

2175

2180
2185
12190
2195
12200
12210
2215
2220
2225

2226
2227
2228

2230
2250

2260

1 2270

22795

| 2280

2285

1 2300

2310
2320
2330

2335

2340
2350

‘2360

2370

2375

2380
2385
2390
2395
2400
2410
2420
2430
2440
2450
2460

R

S A

PRINT TAB(10)"GROUND TYPE "“i N

PRINT TAB(S); "Strata Grading”; TAD(20) ;
4 Tagdln i TAB (20
INPUT GIN, 13 7

PRINT TAB(3); "Obstruction Gr i s 0
; ad ; TAB (20
INPUT GILN, 21 e N

PRINT TAB(S); "Density (Kg/m3)“; TAB(30);
INPUT GIN, 33

PRINT TAB(35); "Cohesion (Kn/m2)"; TAB(30);
INPUT GIN, 413

PRINT TAB(S5); "Phi (degrees)"; TARB(30); thi

3 graung &
INPUT GIN, 51 tnh ro ow
PRINT TAB(S); "Input the numbers of the pipe runs which ar

PRINT TAB(35); "Enter each one on a seperate line, terminat
INPUT X

IF X=0 THEN 2220

IF S[X1=0 THEN 2210

PRINT TAB(3); "#%# ERROR — RUN NUMBER "; X; " WAS ASSIGNED TC
GOTO 2180 UND "; GLX1: "
SCXI=N

G0TO 2180

PRINT TAB¢(35); "Any more ground types "

INPUT R$

R$=UPS%$(R$)

IF R$="YES" THEN 2080

IF R$="NO" THEN 22350

GOTO 2220

PRINT TAB(10); "SUMMARY OF GROUND DATA"

PRINT . : TAB(40); "DENSI
PRINT TAB(4); "GROUND"; TAB(135); "STRATA"; TAB(25); "OBSTRUCTI
PRINT TAB(30); "COHESION"; TAB(&0); "PHI"

PRINT TAB(40); "(Kg/m3)"; TAB(50); "(Kn/m2)"; TAEB(&0); "(degre
PRINT TAB(17); "1"; TAB(28): "2"; TAB(43); "3" i TAB(33): "4"; TAB
PRINT TAB (4 ) M e o e e e e e e e e e e e e e e e e o e o e o e o e o
PRINT

I=0

I=I+1]

IF GLI, 11=0 THEMN 23
PRINT USINEC 2280, 1
IMAGE &x. dd, Sx, ¢d, L
GOTO 2330

PRINT TAB(5); “Do you want to amend any cof %this data
INPUT R%

Ré=UPS%$(R%)

IF R&="NOQ" THEN 2340

IF Ra="YES" THEN 2400

¢QOTO 2370

PRINT TAB(3); "Enter ground type , ‘I, column number, .07
PRINT "I, J, X " 4

INPUT I,J,X

GLI, Jl=X o

PRINT TAB(5); "Any more TAavlslons ;
INPUT R%

R&=UPSs(R%)

D - N TR ol ool e Y-
PR PR (RS Y PR

P [N

70
, G601, 13,601,23, 601,323,601, 43,001, 22
Ox,d, 1Ox, dddd. d, 4x, dddd. 4, 3x, dd

Teavined T1louT R,

.34,



2480
2490
2500
2510
2520
2530
2540
29550
2260
2700
2705
2710
27195
2720
2730
2740
2750
2760
2765
2770
2775
2780
2785
2790

. 2795
2800
2810

2815
2820
2830
2840
2850
2833

| 2860

2870

2873

2880
2es81
2832
2884
2886
2868
2890
2891
2852
2894
289&
2897
2898
2899
2900
2905
2910

—~cTn

IF R$="NO" THEN 2500
GAOTO 2440

PRINT TAB(5); "Do you want taq i thi i v
to inspect this data =2gain 3
INPUT R$ P e

R&=UPS$(R%$)

IF R$="YES" THEN 2270

IF R%$="NO" THEN 2540

GOTO 2500

RETURN

REM sarting tun data

X2=0

REM — has a ground type associated with it

PRINT TAB(20); "RUN NUMBER"; TAB(40); "GROUND TYPE"

PRINT

X2=0

FOR I=1 7O NI

IF SLI1>0 THEN 2770
PRINT TAB(S); "#";

X2=1

PRINT TAB(20); I; TAB(40);5C11]

NEXT I

IF X2=0 THEN 27%0 rourd t
PRINT TAB(3); "# Denotes rtvuns which have not been assignea

PRINT TAB(35); "Do you want to amend any of this data A
INPUT R$%

-R$=UPS3$ (RS$)

IF R%="NO" THEN 2900

IF R$%="YES" THEN 2830

GOTO 2790

PRINT TAB(3); "Enter run number, I, and ground type, J"
PRINT "I, J ";

INPUT I,J

IF GLJ, 11>0 THEN 2880

PRINT TAB(5); "#% ERROR - NO SUCH GROUND TYPE AS “;J; " #x"
GOTO 2830 -

GOTO 2890

SCIl=J

PRINT TAB(5); "Any more Tevisions "
INPUT RS

R$=UPS%$(R%)

IF R$="YES" THEN 2830

IF R$="NO" THEN 2892

GOTO 2880

IF X2=0 THEN 2896

PRINT TAB(S5); "Do you want to list this data =gain ;
INPUT 1%

Re=UPS$(R%)

IF R$="YES" THEN 2715

IF R%="NO" THEN 2900

cOT0 2892

RETURN

REM au%tput to 1l/p file

PRINT =1

. FATI AN
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29295
2930
2940
2950
2960
29390
3000
3010
3020
3030
3040
3060
3Q70
3071
3072
3080
3085
3090
3092
3074
3095
3100
3110
3130

3140

"3145
. 3130

.

3155
3160

i 3165
13170
£ 3175
. 3180

31790

: 3200

3210
3220
3240
3245
3250
3260
2270
3280
3290
3291
3292
3300
3310
3320
3330
2240
3380
2360

o -,

i s NS

GO8UB 4700

PRINT H10 TAB (50) 5 ™ 3903363 26 330 36 4626 K M50 0 M6 4 R 236 10
PRINT #1

PRINT #1; TAB(25); "ESTIMATE REFERENCE": TAB(&2); E1%
PRINT %1, TAB(25); "CONTRACT"; TAB(&0); £

PRINT #1

PRINT #1; TAB(25); "GENGRALHY "

PRINT #1; TAB(Z5); "itatsst3446 0 ", TAR(30); "GROUNI
PRINT #1 0 TAR(S0) "#FE

PRINT #1; TAB(25); "RUN NUMBER™; TAB(45); "START"; TAB(&0); "FI
PRINT #1; TAB(23); "#itstssaustaen’; TAB(45); "#%#%%"; TAB(&0); "
PRINT #1

FOR I=1 TO N1

IF I>30 THEN 3090

N2=8#1-7
PRINT #1; TAB(235); I; TAB(45); SSLN2, N2+7 31 TAB(&0) i FELN2, N2+7
GOTO 3094 B(E80);

N2=8%(I-30)~-7

PRINT #1; TAB(23); I, TAB(45); S1$LN2, N2+71; TAB(&0); F1SINZ, N2
NEXT I TAB(BQ)
PRINT #1

PRINT #1; TAB(50); "GROUND CONDITIONS"

PRINT #1; TAB(SO); " 3438343633 43434 H #4433 "

PRINT #1 ON"; TAB(&40); "DENSI
PRINT #1; TAB(15); "ground"; TAB(30}); "STRATA"; TAB(45); "OBSTR
PRINT #1; TAB(75); "COHESION"; TAB(90); "PHI"

PRINT #1; TAB(15); "TYPE"; TAB(&60); "CKg/m31"; TAB(75); "Lkn/m2
PRINT #1 . AB(90); "DEGRE
FOR I=1 TO 20

IF GLI, 11=0 THEN 3180

PRINT #1; USING 3175:;1,6CI,13,6L01,21,6CI,33,6CI,41,GLI,5]
IMAGE 17x.,dd, 12x,dd. d, 15x,d, 9x, dddd. d, 9x, dddd. d, 10x, dd. d
NEXT I '

PRINT #1

PRINT #1; TAB(S50); "TRENCH WIDTHS"

PRINT #1; TAB(SOQ); "t dtdesrsttseiests”

PRINT #1

PRINT #1; TAB(25); "DIAMETER"; TAB(S5Q); "MINIMUM"; TAB(73); "IMA
PRINT #1

FOR I=1 TO 14

PRINT #1; TAB(25); CLI, 11, TAB(50); CLI., 21 TARB(735); CLI, 31

MEXT I
PRINT #1; TaB(25); "> 1.2"; TAB(S0); "0.D +";CL15, 23 TAB(73;
PRINT #1 4+ ;Cn1
PRINT #1; TAB(30); "backfill layer thickness = ;31
PRINT #1

PRINT #1; TAB(50); "RBEDDING COEFFICIENTS"
PRINT #1; TAB (SO ); " #3334 3#4 %4344 %2332
PRINT #1

PRINT #1; TAB(25); "BEDDIMNG CLASS 1. CCNCRETE
I=1

GUSUE 4C00

PRINT #1; TAR(25); "BEDDING CLASS

(@]
)
T
=)
i~
i
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m
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m
e
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(@]
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33753
3380
3390
3410
3420
3430
3450
3440
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
"4150

4160 -

4170
4180
4190
4200
4500
4520
1 4530
| 4540
| 4550
| 4560
4570
435795
4580
4582
4584
4586
4588
4589
4590
4500
4700
4710
4730
4740
4745
47350
4800

GOSUE
PRINT
1=3
GOSUB
PRINT
I=4
GOSUB
RETURN

4000

4000

4000

REM - printing bedding

IF I>2 THEN 4030
PRINT #1; TAB(15);
IF I=1 THEN 4080
IF I=4 THEN 4080
PRINT #1; TAB(15);
PRINT #1; TAB(15);
GOTO 4100

PRINT #1; TAB(15);
PRINT #1; TAB(15);
IF I>1 THEN 4130
PRINT #1; TAB(15);
G0TO 4140

PRINT #1; TAB(15);
IF I=1 THEN 4180
IF I=3 THEN 4180
PRINT #1; TAB(15);
6aTO 4190

PRINT #1; TAB(15);
PRINT #1

RETURN

#1; TAB(23); "BEDDING CLASS 3,

#1; TAB(25); "BEDDING CLASS 4,

NBN

“Yl

I!Yl

'lYl
"Y1

1 Y2

" Y2 —_

IICV

1" Cv

REM OQUTPUT TO SYSTEM

PRINT #2, 1; N1, B1
PRINT #2,2:5%
PRINT #2,3.:S1%
PRINT #2,4;F%
PRINT #2,5iF1%
MAT PRINT #2,6;C
MAT PRINT #2,7;B
PRINT #2.8;1

FOR Ii=1 TO 20
FOR Ji=1 TO 3
PRINT #2;GCIl,J1]
NEXT J1

NEXT It

MAT PRINT #2, 10;
RETURN

REM

S

BC

“iBLI, 11;

BC #
BC =

";BLI, 373;
"iBLI, 53

I}

“;BLI, 31
“;BLI, B

]
o0}
*

BC % ";BLI,73;

*;BLI, 7]

=D % "“;BLI,9]1;

*;BLI, 101

DATA FILE

CONVERT FO3[2,31 TO X, 4730

ASSIGN
X1=X+1
READ #3, X1;E1%,E%
RETURN

END

"macter", 3, V1

.97.

GRANUL AR

GRANULAR BED %

coefficient table

= MINUMUM

1"

"

= it
BED

SURRGU

BC+ “; 3

It

MINIMUM
MINIMUM

“;BLI, 4
"iBLI, &

hn

";BCI, 4
";BLI, &

MINIMUM
MINIMUM

il

i

MINIMUM ";BLI., 8B

MIN /7 MaX = ";BCLI



EXC

o
10
20
40
43
46
47
S0
31
33
59
97
&0
70
79

80

81
82
100
110

130
- 140
;150

160
170

1180

11590
200
210
211
212

213

215

217

219

230

240
2350
260
261
270
271
280
285
287
290
300
3210
320
321
330

A

COM T1,F3L301

ig: EXCAVATION PROGRAMME
) N. Bartram Jan 79

ACS, 91, BL2, 231,193 R$L31]
4 ¥ ,FEIOLNCI.O
DIM VC2]:EE9,7],M$E64];XE?:QI :

DIM PC101, HL20, 5]

DIM Y[?]

FILES #*, ¥, %, ¥,%, exco
ASSIGN F3(1,31,1,v1
ASSIGN F%i4, 61,2, V1
ASSIGN F3C7,91, 3., V1
ASSIGN F$C10, 121, 4, V1
PRINT TAB(30); "EXCAVATION"
PRINT TAB(30); "d#dtitsststsae%4"

MAT E=ZER
GOSUB 1000
REM 1000 reads data statements
S2=0

IF V1 <> 3 THEN 140

S2=1

GOSUB 2000

REM 2000 = NON-SYSTEM use input
GOTO 180

Si=}

GOSUB 7000

MAT I=CON

PRINT

PRINT TAB(30); "MACHINE SELECTION"
PRINT TAB(30); #4433ttt Hta3ew"
PRINT TAB(5); "Do you want the machine list "
INPUT R3

R$=UPS%$(R$%$)

IF R%="NO" THEN 300

IF R$="YES" THEN 230

G070 211

PRIMNT TAB(10); "Machines considered; "
GOSUB 3000 .
REM 3000= machine listing subroutine

PRINT

PRINT TAB(10); "Do you want tao remove any machines from %this

INPUT R%

R$=UPS% (R%)

IF R®s="NO" THEN 300

IF R$="YES" THEN 290
GOTO 251

GOGUB 3210

GOsuUB 3300

REM 3300 = depth checks

2450
GOSUB 37> Loading dimensioans check

REM 3450 =
30SUB 3600 . Gk ke
REM QL = RuongT wetve mdee s

.88.

st



350
360
370
375
380
390
400
301
410
420
430
435
436
437
440
442
434
450
460
470
480
490
500
510
515
516
520

. 930

535
540

{545
. 550
560
1570

375
580
585
570
500
510
630
1000
1010
1020
1025
1026
1028
1029
1030
1050
1051
1052
1053

« A=A

- i

FOR Il=1 TO 10
WEILI=Wl+Wo

NEXT I

26=0

GOSUB 4000

REM 4000 = excavation rate computation

GOSUB 4&00

REM 4600 = revising outputs

GOSUB 4850

REM -4850 = straight sided volume and durations

PRINT TAB(10}; "Do you want to consider a battered
VL21=0

INPUT RS$

R$=UPS$(R%)

IF R$="NQO" THEN 515

IF R$="YES" THEN 450

GOTO 430

26=3

GOSUB 5000

REM S0Q0Q Bat trench volume calcs
GOSUB 4000

GOSUB 44600

GOSUB 5400

REM 5400 = battered trench duration calcs

©60SUB 5800

REM 5800 = printing summary of calcs
IF S2=0 THEN 610

trench”

PRINT TAB(35); "Do you want a print of these calculations "

INPUT R%
R$=UPS$(R%}
IF R$="YES" THEN 5&0
IF R$="NO" THEN 570
GOSUB 5550
PRINT TAB(5); "Any more cases to consider "
INPUT R% )
R$=UPS$(R%)
IF R$="YES" THEN 130
IF R&="NQ" THEN &30
G0TO 3570
G0OSUB 3000
STOP
REM reading data statements
MAT READ A
MAT READ B
M$="JCB 3JCB 3cJCB 3dJCE 905.JCB 80&6JC3 BO7HY-MAC
MAT READ X
MAT READ P
MAT READ Y

RETURN
DATA .35, .35, .35, . 508, 508, . 508, 403,
. . :

1~

]
D\"\TA ,95lq5ﬁ95;914:914)q 4, 9L, 1. 2, 1.
DATA 3,72, 4. 12, 4.69,5 81,5 81, 6. 36, 6. 46, &,
~

- il B4 40t ~C e +
A ™ oR A D4R T T LR SR

~

.99.

2300 % K

1o
SN D

i




i
i

gzii -13?;. ?. .55;.65..8,.95,.508,.61,.7&2:.914,.61,.7\’:2,. 1

NN (270 8,.95,1.2,.405,. 61, .74 .91,.07,.09,. 18,
' ' '-2'-3\5!.43.\51.4:.61.7;la1<4i441.5:.&).9;,2

DATA . 38,.48, .58

DATA 1,5,6:11.12,17.18,24.25,31:32;38;39,48;49;57,58,&4

DATA <% 42, .45, .87, . 6,.63, .65, .67,. 63, . 469

DATA 1,1.1,1.2,.9,.95,1,1, 1,1

REM NON-SYSTEM use variable input

PRINT TAB(10); “Number of pipes in trench"; TAB(40);

INPUT N1

PRINT TAB(10); "Depth"; TAB(40);

INPUT D1

PRINT TAB(10); "Width"; TAB(40);

INPUT Wi

IF N1=1 THEN 209&

PRINT TAB(10); “Depth pipe 2"; TAB(40);

INPUT D2

PRINT TAB(10); "Width pipe 2"; TAB(40);

INPUT W2

cOTa 2100

p2=0

W2=0

PRINT TAB(10); "Loading height"; TAB(40)i

INPUT H1 A

PRINT TAB(10); "Loading reéach"; TAB(40};

INPUT R1

PRINT TAB(10); "Bucket width"; TAB(40);

INPUT B2 :

PRINT TAB(10); "Strata Grading"”; TAB(40);

INPUT S1 .

PRINT TAB(10); "Obstruction grading": TAB(40);

INPUT 01

RETURN

R E M6 3648 36 4 36 463 363 363036 36 46 36 3036 30 36 36 36 36 36 34 30346 33 303630 303030 3030 30 36 363630 36 243030 32430 33 3 2

REM Machine listing

PRINT TAE(20); "CODE"; TAB(40); "MACHINE"

PRINT

FCOR It=1 TO 9

IF IC111=0 THEN 30320

PRINT TAR(22); I1; TAB(40);MSLCXCIL1, 11, XCI1,211

NEXT I1

RETURN
REN 43 346 4 346 7 46 3 3¢ 3 26 4 56 3696 303 3 3630305 3R H T I AH LA AR R 2 3030 %

REM removing machines from list

PRINT TaB(10); "Enter code numbers of machines NOT raguirs
INPUT X ne per line terminate with
IF X=99 THEN 3270

I1CX1=0

GOTO 3230

RETURN

RCM%***%*%*?%%%%*%%%**%%**%%ﬁ%%%**%%%%%%%%*%#%%%ﬁ%%4§%4¢4
- .

REM Checking depths against stored marxima

FOR It=1 70 %

O
L e~ - - o
T Tt e NTT, DL L el e

.100.



3370
3380
3390
3391
3400
3410
3420
3450
3460
3470
3480
3490
3500
3510
3520
3530
3531
3540
3550
3560
3600
3610
3620
3630
3640
3650
3651
3660
13670

-..3680

3650
3700
3710
3720
3730
4000
4010
4Q15
4016
4017
4020
4020
4040
4041
40350
4090
4110
4120
4130
4140
4130
4160
4168
4170

ICI11=0

NEXT I1

PRINT TAB(10); "the following machines will dig the require
PRINT epth. iDL
GOSUB 3000 ‘
RETURN

REZIMAE 36 4630 36 3036 36 453036 30 30 36 3 3636 36 36 36 36 36 2 46 36 36 36 36 36 36 36 46 36 36 26 26 36 36 26 36 36 36 36 3036 340 36 2 S 4 4646562
REM Loading dimensions check

FOR Ii=1 TO 9

IF H1I <= AL4,I1] THEN 3500

ICI13=0

G070 3520

IF R1 <= A[S5,I1] THEN 3520

ICI13=0

NEXT Il

PRINT TAB(10); “The following machines satisfy the unloadir
PRINT equiremen
GAOSUB 3000

RETURN

RE M P46 3 36 36 3 3630 36 36 36 36 36 3 3 35 36 363036 36 36 36 36 3 36 36 3636 36 36 36 36 36 30 30 45 30 36 36 36 H 3 3 A4 3 3 W F H R
REM Bucket width checks

FOR Ii=1 TQ 9

IF ICI11=0 THEN 3710

IF B2<AL1,I1]1 THEN 3660

IF B2>AL2,I11 THEN 3690

GLI11=B2

GOTO0 3710

PRINT “ERROR - m/c";I1l; "required bucket too small";All,I1.
GLI11=ALC1, 111 SSuUn
G0T0O 3710

PRINT "ERROR - m/c"; Il;“"required bucket too large™; AL2, I1.
6LI11=AL2,T11 S5 Un
NEXT I1

RETURN
R M6 46436 36 36 36 36 2034 5636 363646 2 3634436 3635 30 33036 4046 363030 24 33030303 3330 3633904304 30

REM EXCAVATION RATE COMPUTATION
I11=0

R=R1xR1

H=HL#H1

T=GQR(R+H)

I1=I1+1

IF ICI1]1=0 THEN 4420

GOSUB &000

REM 6000 = bucket capacities
B4a=pP{S511]

IF I1 <= 3 THEN 4130
U1=.Ol7437+.038475%T+2.7197E-03%T%T—.OQOEAQ*T%T*T

CGOTO 4140 ,
Ul= 005527-. 0105344 T+ 039124%T#T—4. 2776E-CI#THT*T
Q1=E4#B2

Z3=D1/10

FOR Iz=1 TG 10

72=(12%23)/WlIZ]

IF Oi=1 THEN 4250

.101.



4180
4190
4200
4210
4220
4230
4240
4253

42460
42270
4280
42290
4300
4310
4320
4330
4340

-4330

43&£0
4361
4380
4400
4410

4420

4500

..4510

4520
43525

<4600
. 4610
4611

- 4612

4620

4630
4640

4630

4651

4660
4661
4662
4665
4670
44680
4700
4710
4720

4725

4726
47320
4735
4737
4740
4750

nTe o~
N D

IF 01=2 THEN 4250
IF 01=3 THEN 4270
IF 01=4 THEN 4290

FLI2]=. 027574+, 1385%22~. 0 . . o
GOTO 4300 . 0195#Z2#22+. 001447% 1242272

FLI21=. 050219+, $72~ : ST I2%
fLi21= 0o 7925%22~. 1437#Z2%72+. Q0SB5SHIZHIRHI2
FLIZ]1=. 028858+. 3703#72~. 042%Z2# 72+ 004138#72#Z2%12
GOTO 4300

FLI21=. 04437+, 1466472~ 0236#I2#22+. 001756#Z2#Z2%12
GOTO 4300

FLI21=. 022984+ 1552#72-. 024222472+, 00180L#Z2#I2* 12
NEXT I2

S3=0 -

FOR I2=1 TO 10

S3=S3+(FLI21/1. 12)+(U1/1. 11)

NEXT I2

R4=S3/10

R5=50. 7099%Q1 /R4

RS=R5#Y[I1]

ECIL, Z6+21=RS

ECI1, 11=1

60TO 4500

ECIL, 11=0

IF 11=9 THEN 4520

6OTO 4020

RETURN

R E M3 38 3 36 36 36 38 36 36 36 36 36 36 36 36 48 36 36 35 36 36 36 3030 3 36 30 3 36 303030 36 36 36 3030 3030 3 H 3 IR R HH

REM revising outputs

PRINT TAB(30); "EXCAVATION RATES"

PRINT TAB(30); " ### 3333333

PRINT

IF Z6=0 THEN 4650

PRINT TAB(20); "Battered trench"”

GOTA 4660

PRINT TAB(15); “Vertically sided trench”
PRINT

PRINT TAB(20); "Machine code"; TARB(40); "Standard output”

PRINT TAB(25); "No. “;i TAB(45); "m3/hr"

PRINT

N=0

N=pMN+1

IF ECN, 11=0 THEN 4760

PRINT TAB(25); Ni TAB(40Q): ELN, Z&+21

PRINT "Do you want to amend this cutput”; TALD(S0Y;
ELN, Z&6+31=EIN, Z6+21

INPUT R%

R$=UPS% (R%)

IF R&="NO" THEN 4760

IF R3="YES" TH=N AT7AC

GOTO 4710

PRINT "Enter preferred cutput (m
INPUT ELN, 26+31

L1t iam AR S



4770
4790
4790
4850
4850
4870
4380
4390
4910
4930
4940
4950
4960

4970

5000
5010
3020

- 5030
3035

5036
5040
5050
5060
3070
5080
2090

5100

5110

15120

IS

5140

5150

9160
5170
5180

91790

9200
5210
5220
5230
2240
5250
5260
5270
5280
5290
5300
5301
5305
€310
3320
533

3340
33350

e

s

GOTO 4470
RETURN

gE;*jj;:?;:iit*******@%*%***%**%%*%**%@%%*%*%%%%%%%*%%4%%4
= Y SIDED TRENCH ME ¥ IRAT ION

VE11=D1#W1 VOLUME % DURATION
VE1I=VI1I+(D2&W2)

N=0

N=N+1

IF ILNI=0 THEN 4940
EIN, 43=VL13/ELN, 31
IF N=9 THEN 4940
GOTO 48%0

RETURN

REM #3830 30 36 36 36 30 30 3045 238 35 38 36 36 30 30 3 20 3 3630 30 363036 520 04620 3 36 30 34363 3 H 40 30 2 2 3030 30 3 H 4 32 3 3
REM battered trench volume calculations

PRINT TAB(10); "Battered trench volume caculations”
PRINT TAB(10Q); "Enter depth to start of batter"TAR(43);
INPUT H3

PRINT TAB(10); "Enter batter angle (degrees)"; TAB(453);
INPUT P1 ’
Al=((W1+W2)#D1) - (W2%#(D1-D2))

P1=P1#3. 14159/180

WS=H3/TAN(P1)

VL2I=H3#WS

VL21=VI[21+Al

IF Ni=2 THEN 5220

Z3=D1/10

N=0

N=N+1

H2=N#Z3

IF H3>H2 THEN 5180

WINI=W1

6070 3200

WS=(H3-H2) /TAN(P1)

WINI=2#WS+W1

IF N=10 THEN 5340

¢0T0 5120

23=D1/10

N=0

N=nN+1

H2=N®*Z3 .

IF H2<H3 THEN 5300

W5=(H2~H3) /TAN(P 1)

WINI=2#W5+W1+W2

GOTO 532C

IF H2>D2 THEN 5310

WINI=W1l+W2

G0OTO 5320

WINI=WL

1F N=10 THCN S840

GQOTo 5240

PRINT TAB(S); "BATTERED TRENCH = ", Y027 " H2/m0
RETURN

. ) A l__s-,,“-
REM oo - ‘ v

n
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5620,

5410
2420
2430
5450
2470
5480
5490
3350
3353
2360
5570
5580
3590
3600
5610
5615

3630
9440
2650
5660
5690
5700
9710
5715
3720

- 9730

S733

- S$740

8750

5790
5800
5810
o820

. 5830

2840
58495
oB4é
5850
5870
5880
58835
5900
5910
592C
3940
S950
5?70
5780
S290
5978
5000

&210

N=0

N=N+1

IF ILCNI=0Q THEN 5470

ELN, 7I=VL2I/ELIN, &1

IF N=9 THEN 5490

GOTO 5420

RETURN

EE: printing results of calculations

PRINT #N; TAB(50); "EXCAVATION"

PRINT #N; TAB(S50); "##%8##aews" TD" TALR (-~
PRINT #N 333;
PRINT #N: TAB(25); “VERTICAL TRENCH"; TAB(&3); "BATTERED TRENC
PRINT #N; TAB(3); "ITEM"; TAB(15); "M/C"; TAB(25); "VOL"; TAB(23:
PRINT #N; "REV"; TAB(51); “DUR"; TAB(63); "VOL"; TAB(74); "STD"; T
PRINT #N; TAB(92); "DUR"

PRINT #N; TAB(239); "M3/m"; TAB(42); "M3/hr"i TAB(S1); "HR/ml";
PRINT #Ni TAB(635); "M3/m"; TAB(74); "m3/hv " TAB(83); "M3/hr"; TF
PRINT #N 23y "HT /I
M=0

M=pM+1

IF ECM, 11=0 THEN 35730

PRINT #N; TAB(16)iM; TAB(25); VL11; TAB(33); ELM, 21 TAB(42); ELT
PRINT #N; TAB(S1): ELM, 41;

IF VIL21=0 THEN 35730

PRINT #N; TAB(63); VI[23; TAB(74); ELM, 51, TAB(83) i ELM, 61; TAB (F%
PRINT #N ™
IF M=9 THEN 5750 '
GOTO 56&&0

PRINT #N

RETURN -

REM summary of data ‘

PRINT TAB(20); "SUMMARY OF CALCULATIONSG"

PRINT
PRINT TAB(10); “Vertical Trench = ";¥[11;" M3/mL"
PRINT TAB(10); "m/c™; TAB(25); "Std. output"; TABC(43): "Rev our

PRINT "Duratiaon"

PRINT TAB(25); "m3/hr"; TAB(45); "m3/hr " TAD(H0) ;i "hr/ml"
FOR I1=1 TO 9

IF ECIL, 11=C THEN 3900

PRINT USING 5885; I1,ECIL1, 2], ELIL, 31, 201!, 41

IMAGE 10x,d, 14x,dd. dd, 14x, dd. dd, 14x, dd. dd

NEXT I1

IF v£21=0 THEN 5998

PRINT TAB(10); "BATTERED TRENCH — "; V23" M2/ ML”
FOR Il=1 TO 9

N=7#T1-6

IF ECT1, 11=0 THEM 5290
PRINT USING 38E9; {,E0I1,51,ECI1,63, 011,71

NEXT 11

RETURN o

REM puckat capacities

REM array b(2, 230 i=1 widih, i=2 capaciiy
RO —e s oo 5o To0Zos T



&012
6013
&014
6015
65020
&030
5040
60350
6060
&070
6080
65090
6100
6110
6120
6130
6140
&150
6160
6170
6180
6190
6200
6210
6220
6270
' 7000
7010
17020
. 7030
. 7040
7050
7060
7070
7080
7090
7100
7110
7120
7130
7140
7150
7160
7165
7167
7170
7172
7174
7175
7176
71590
7200
7205

N
PARSSas SR

REM J =7 %o 10 - jcb 80S, 8Cs, 807
REM J =11 to 15 -~ ;cb 8gog

REM J =16 t0 19 - rh &

REM J =20 to 23 hy-mac 580

IF 11 <= 3 THEN &080

IF I1 <= & THEN 6100

IF I1=9 THEN 6120

IF I1=7 THEN 6140

X1=13

GOTO 6150

X1=0

GOTO 6150

X1=6

GOTO 6130

X1=10

GOTO 6130

X1=19

Xi=X1+1

IF GLI1] <= BL1,X1] THEN 6180
GOTO 6130

R4=B[2, X11-BL2, X1-11]

R2=BC1, X11-Bl[1, X1-11

R2=R4/R2

R3=GLI11-BC1, Xi-11
B3=(R3%R2)+B[2, X1-11

RETURN

REM system use variable input
DIM DC2,71. ML201

READ #2, 1i N

MAT READ #3,N;D/ M

N1=MC1l1

Di=DC1, 313

D2=DrC2, 31

Wi=Dl1, 41

W2=DL2, 41

Si=ML[3]

O1=ML4]

PRINT TAB(10); "LOADING HEIGHT "5 TAB(39),
INPUT HI

DL1, 13=H1

PRINT TAB(10); "REGUIRED REACH"; TAB(35)i
INPUT R1

DL2, 11=R1

READ #1.,8:I1

FOR Ii1=1 TO 20

FOR Ji=1 TO 5

READ #1;HLI1,J1]

NEXT Ji

NEXT Il

P1=HIML[1Z2]1, 3]

PRINT TAB(10); "ESTIMATE OF BUCKET WIDTH
INPUT B2

DL, 61=B2

~ AP TRIT R/ RN T M
r’lf‘\ll :‘RNI’!I il e s 07 PRy




R T

7220
8000
8010
8013
8020
8030
8040
8050
8060
8070
8080
8070
8100
8110
8120
8130
8140
8150
8160
8170
8180
8190
8200
7000

RETURN

REM printing data to system €il
DIM CL101]

READ #4, 1, N

N=N+1

PRINT #4, 1; N

READ #2, 1; N1
N1=2#N1l+1

MAT READ #2,N1;C
CL1I=N+1

MAT PRINT #2,Ni;C
MAT PRINT #4,N+1; \V, E
IF CE21=0 THEN 8120
CHAIN "shore®

IF CL33=0 THEN 8140
CHAIN “bed"

IF CL43=0 THEN 8140
CHAIN "play"

IF CC531=0 THEN 8180
CHAIN "bfill"

IF CL&6I=0 THEN 8200
CHAIN "bfill®

CHAIN V1, "drepo", 280
END

e
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SHORE

72

calculations

10 COM Di,Fs[301

})g gg‘; | DRAINAGE SYNTHESIS - TRENCH SHORING
< N. BARTRAM FEB
30 FILES #, %, 3%, =, %, %, ¥, ¥, %

35 DIM SC5:411 DEEI 7]:”[20 ) < 31, B 5,57,
40 G9=LEN(F%) 1, R$I31,N$CL101, RLS, 51, CL101]
105 ASSIGN F$(4,61,2, V1

110 ASSIGN F3$[7,91,3, Vi

115 ASSIGN F$[10,121, 4, V1

120 ASSIGN F$[13,151,5, V1

13C ASSIGN "speo“, 6, V1

150 PRINT TAB(25); "SHORING"

160 PRINT TAB(25); "s#ittasie

17¢ IF G9=0 THEN 200

180 GQASUB 1000

185 REM 1000=system variables

190 GOTO 210

200 GOSUB 1400

205 REM 1400=non—-system variables

210 GOSUB 1800

215 REM 1800=shoring types required

220 IF D1 <= 6 THEN 250

225 G4suUB 7000

250 608SUB 2000

255 REM 2000 = materials req:

26C GOSUB 3000

270 REM 3000=standard times

280 GQOSUB 500

290 GOSUB 4000

300 REM 4000 = review data

310 IF 69=0 THEN 340

320 608UB 3700
'325 REM 3700 = print to system files

340 PRINT TAR(5); "Do you want a print of these
350 GQSUB 5000

2360 GOTO P OF 400,410, 340

400 GOSUB 6C00

410 PRINT TAB(S5); "Any more cases to consider
420 GQOSUB 5000

430 GOTO P OF 170,450,410

450 STAOP

500 REM shorco boxes

510 PRINT TABR(10); "SHORCO BOXES™

519 Ni=0

520 IF D1 <= 2.6 THEN 570

525 I=2

530 I=I+1

5235 Da2=1.3xI

540 IF Dt <= D2 THEN 570

550 N1=M1*t]

560 GOTO S30

TTO 0 Wieamiil



575
577
580
585
590
600
610
620
630
640
650
660
&70
680
690
700
" 710
715
- 730
740
750
760
770
775
780
1000
1005
1010
1020
1030
1040
1045
1050
1060
11070
1080
1090
1100
1110
1120
1125
1200
1210
1400
1410
1426
1430
1440
1450
1455
14600
1800
1810

s m——
o s e St

PRINT TAB(S); N1;
RIS, 11=N1

IF Ni=1 THEN 590
PRINT 4+ n; -1; 3 "
R Ni-1 No. 1.3 % 2.4
PRINT TAB(10); "METHQDS"

PRINT TAB(10); “r17]
PRINT TAB(10); "[213

it
Boxes are required ~ 1 io.

AAAAAAA

Excavate inside the box. "

PRINT TAB(10); "Which method do you want to consider

INPUT M1

IF Mi=1 THEN 730

IF M1=2 THEN &80

GOTO 630

REM method 2
S1=15. 25+. 8295%D1
N2=N1-1 _
S1=51+N2%8. 8
G0TO 770
REM method 1
S1=14. 5+, 8295%D1
N2=N1-1
S1=81+(N2#9. 93)
S1=51#1. 1834
SC5,21=51/3. 4
RETURN

REM system variables

READ #2, 1; N

MAT READ #3,N;D. M

IF DC1,31>0 THEN 1040

PRINT TAB(1Q); "SUPPORTED DEPTH
INPUT Di

DC1,33=D1

G070 1070

D1=D[1, 31

IF DC1,43>0 THEN 1110

PRINT TAB(10); "TRENCH WIDTH
INPUT Wi

GGTO 1120

W1=D[1, 41+4DC2, 41

IF D1 <= & THEN 1200

REM space for ground parameters
MAT PRINT #3,N;D. M

RETURN

REM non—-system variables
PRINT TAB(10); "SUPPORTED DEPTH

INPUT D1
PRINT TAB(10); "TRENCH WIDTH

INPUT W1

IF D1 <= & THEN 1600
REM ground parameters
RETURN

REM shoring types

MAT S=ZER

oo
:

i Vbt
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1830
1840
1850
1860
1870
1875
1890
1885
1890
1895
1900
1905
1910
1915
2000
2010
2020
2030
2040
2050
2052
2054
2056
2058
2060
2070
2072
2074
2076
2078
- 2080
2082
2084
2086
2088
2130
2140
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2254
2255
2260
2270
2275
2280
2285

ggigi 195(10)5:E13 CLOSE SHEETING <{Sheets @ O.33

PR INT TAB(fO);"EQJ MEDIUM SHEETING <{Sheets @ 0.76

B TAB(-O)5"E31 OPEN SHEETING  {Sheets @ 1.1

R INT ngsigi; C41  PINCHERS {Sheets @ 1.5
i i 1 E 5 ] ’ SHD ’ | P = T rs tt

PRINT RCO‘ LIMING SYSTEMS

PRINT TAB(5); "Enter thz numhers of ary tnnos yaou do

PRINT TAB(S5); "All an one li
LINPUT Ns% e eE
FOR J=1 TQ 3

CONVERT Ns{2#J-1,2%J-11 TO I, 191C

SLI,13=1

NEXT J

RETURN

REM materials req,

MAT R=ZER

PRINT TAB(10); "DESIGN BAY LENGTH
INPUT L1 :
Cl=L1-. 38

REM SHEETS

DIM JL41

JL11=, 33

JI21=.78

JL3I=1. 14

Jf4l=1.5

FOR I=1 TO 4

S1=JlLl]

IF S1=0 THEN 2088

R1=C1/51

G2=R1-INT(R1)

RLCI, 11=INT(R1)+1

IF G2<. 3 THEN 2086
RCI,11=RCI,11+1

RELI, 11=2#RCI, 1]

NEXT 1 '

REM walers

IF D1 <= 1.5 THEN 2200

IF D1 <= 4.5 THEN 2230
RC1,231=RC2, 21=RL3, 21=R[4,21=.1
RC1, 3]=RE21 31=RL3, 31=R[4, 31=. 3
G0TO 2250
RL1,23J=RL[2,21=RL3, 21=R[4, 21
RC1, 31=RC2,31=R[3, 31=R[4.31]
GOTO 2230
RC1,21=R[2, 21=R[3, 21=R[4, 21=.1
REl,3]=RE2,3]=REB,33:R£4.4]=‘15
RC4,31=RC4, 21=. 075

FOR J=1 70 S

Ge=J#l. 2

IF Di-G2x. 4 THEN 2280

N=J

GRTO 2283

NEXT J

N=2:N

.108.
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2290
2295
2300
2310
2320
2325
2330
2340
2345
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2445
2450
2455
2460
2470
2480
2490
2500
3000
3010
3020
3030
3035
3040
3050
3052
3056
3060
3070
3080
3090
2100
3110
3112
3114
3120
3130
3135
2140
315

3160
3170
3180
3185

AT

RL1, 41=RL2, 41=RC3, 41=N
RC4, 41=N*R[4, 11/2

REM struts

N=N/2

FOR J=! TO S

Ga=Jd#1.5

IF L1-G2 >= .5 THEN 22350
Ni=J

GOTO 2340

NEXT J

RL1, 51=RC2, 51=RL3, 51=N1%N
IF 504, 11=1 THEN 2400
REM pincher struts

RE4, 51=R(4,431/2

PRINT TAB(10); "MATERIAL REQUIREMENTS"

PRINT TAB(10); "SHEETS =~ CLOSE
PRINT TAB(10); " - MED
PRINT TAB(10); " - OPEN
PRINT TAB(10): " -~ PINCH
PRINT

PRINT TAB(10)i; "WALERS -~ SIZE
PRINT

PRINT TAB(10); "STRUTS - CLOSE
PRINT TAB(10); " - MED
PRINT TAB(10); " - OPEN
PRINT TAB(10); " - PINCH
RETURN

REM standard times

REM sheets

So=. 15#D1i+. 13+. 4+ (. 003#D1)+1
REM walers

L2=L1

FOR J=1 TO 4

Bi=RL[J, 21%¥RL[J, 3]

IF J<4 THEN 3060

Li=. 25

53=. 029+ (. 25%B1)

54=, 343+ (. 37%B1)

S5=, 235+ (. 13%#61)
§3=(53%L1)+. 254+ (. 0017%B1)
SA=(S4#L1)+. 773+(. 08#B1)
SS5=(S5#l.1)+. 385+ (. 121%E1)
IF J <= 2 THEN 3120
54=54-~. 773 .
Sy, 21=(S3+54+S5)#RLJ, 4]
NEXT J

Li=L2

REM sum Temaining elements
FOR J=1 TC 4

SEJ,2]=S[J;2]+(52%RCJ;13)+(1.53%

NEXT J
FOR J=1 TO 4
SEJ;2]=5[J,2]%1.204

—~

I Tl oy :
ey e d T ek

.110.

= "“;RC1,11
";REZ, 11
";RC3, 11
"iRC4, 11

o

]

";RL1, 51
";RL2, 51
";RE3, 51
";RL4, 31

W

“;RC1, 273 "#";RC1, 31 ™

c1, 435 "N



3200
3210
3230
3240
3500
3510
3520
3560
3570
3580
3590
3600
3700
3710
3720
3730
3740
3745
3750
3760
3770
3780
3790
3800
3810
3820

13830
. 3840
. 3850

3860

' 3870
3880

4000

L 4010
. 4020

4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
41320
4140
4150
3160
4170
418

4190
4200

TR R

SCJ, 21=50J, 21/80
NEXT J
RETURN

PRINT TAB(S); "Do you want to amend this cutput "

GOSUB 5000
GOTO P OF 3560, 2590, 3500

PRINT TAB(10); “Eter the revised output (mlin/ht) "

INPUT R1

GOTC 3400

Ri=0

RETURN

REM system file storage
READ #35, 1; N1

Ni=Ni+1

PRINT #5,1;N1

MAT PRINT #5,N1+1;S,R
PRINT #5;L1

READ #2, 1; N

Ri=2#N+1

MAT READ #2,R1;C
CL2]=N1+1 '

MAT PRINT #2,R1;C

IF CCL31=Q THEN 3820
CHAIN "bed"

IF CL431=0 THEN 3840
CHAIN "play"

IF CC51=Q THEN 3850
CHAIN "bfill™"

IF CL&61=0 THEN 3880
CHAIN "bfill"

CHAIN V1, “drepo", 280
REM revising outputs
PRINT TAB(10); "STANDARD OUTPUTS"

PRINT
IF SC1,13=1 THEN 4100
PRINT TAB(10); "CLOSE SHEETING = ", 301,21 "

SC1,31=501,21

GOsUB 3500

IF R1=0 THEN 4090
§C1, 31=R1
5C1,41=1/5C1,31

IF S[2,11=1 THEN 4170

PRINT TAB(10); "MEDIUM SHEETING = ", efz2, 230"

GOSUB 3500
sr2, 31=5C2, 21

IF R1=0 THEN #1&0
sr2, 31=R1
SC2, 41=1/502, 3

IF §C3, 11=t THEN 4240
SRINT TAB(10); "OPEN SHEETING = "; 33,
5r3,31=503, 23

GOSUB 3500

o b |
IF 0(4.“\./ i

nJ

o~y
{ i ot

111,

Mlin/hrt"

Miin/hr"



4220
4230
4240
4250
4240
4270
3280
4290
4300
4310
4320
4330
. 4340
4350
4360
4370
. 4380
4390
4400
4410
4420
5000
5010
5020
5030
5040
5050
5060
5070
5080
6000
6001
6005
6020
6030
6040
6045
6050
6060
6070
6080
6090
6095
6100
6110
6120
6125
6126
6130
6140
6145
6150
6160
6170

SC3, 31=R1

S[3,431=1/5rC3, 31

IF SC4,11=1 THEN 4310 '
PRINT TAB(10); "PINGCHERS = ";504,21;" M™Miin/hr"
SC4,31=5[4, 2]

GOSUB 3500

TF Ri=0 THEN 2300

SC4,31=R1

St4,41=1/5[04, 3] :
PRINT TAB(10); "SHORCO BOXES - L No. 2.6 % 3.4 "
IF Ni=1 THEN 4340

PRINT * 4+ ";NI-1;" No. 1.3 % 3.4 *";

SC5, 21=8[5, 21/60

8S[5, 21=1/5L35, 21

PRINT TAB(20):S[5,21;"* M™Mlin/hr"

SC5, 31=8L5, 21

GOSUB 3500

IF R1=0 THEN 4410

SCS5, 31=R1

SCS5,431=1/SCS, 31

RETURN

INPUT R%

R$=UPS$(R%)

P=0

IF R$="YES" THEN 5070

IF R$="NO" THEN 5060

P=P+1

P=P+1

P=P+1

RETURN .

REM printing to line printer

DIM W$L[201, X$[ 1013 ’

I$=“ ! 113

N=&

PRINT #N; TAB(30); "SHORING"

PRINT #N; TAB(30); "#stxttitx"

GOSUB &400

PRINT #N; USING 6060

TMAGE 8 X, M e e e o e e e e e e e e e e e
IMAGE 4x,"!'",9x,"!",24x,"! std ! Tev ' duration !"
PRINT #N; USING &070

PRINT #N; TAB(4); ! type ! requirements®; TAB(3F): "' o
PRINT #N; *! mlin/hr LI Jt ' putput
PRINT #N; TAB(4); "' TARB(14); """ TAB(39)i " mlin/hr ! mlin
PRINT #N; USING 56060

IMAGE 4Xl.a) SR TRE Qa,dd; 3x, 3a: b6z, 3, D, a:, 7%, a; 10%: a
Ws="sheets — "

X&="no. " 5 ) »

PRINT #N; USING 6120i 1%, 1%, WS, RLL, 11, X%, 1%, 1%, 1, 1%

IMAGE 4x,a, x,7a, x,"! walers v, ddd, x, . ddd, " - ", dd, <1, 3,
We="close" dd, xxt, &, ¢, 04, dd, X2, ¢, Jd. od. -
PRINT #N; USING 5140; 1%, WS, RC1, 23, RLL, 23, RTL1, 43, I8, 301, 27
IXV‘E‘YGE 4X;“!“I?X)”§ StTUtS — ”}ddl” rlo\')qxlﬂll'-!n"/?:‘:)‘n!uf‘q?xln
PRINT #Ni UDING 6160 ROL, 51 S04, 32, [, St 1

'axy oy

L112.



518

6183
5190
5195
&200
&210

L."‘)"‘)(‘v

L2295
6230
6235
&240
6250
6260
6265
6270
6275

16280

6290

| 6300
| 6310
L6315
6320
. 6330
| 6340
. 6350
| 6360

6370

1 6380
1 8400
16410

6420
7000
7010
7090

PRINT #N;

USING
WE="sheets —~ ¢
PRINT #N; USING
Wes="medium"
PRINT #N; USING
PRINT #N; USING
PRINT #NMN; USING
WS="sheets - "
PRINT #N; USING
Wé="open"

PRINT #N; USING
PRINT #N; USING
PRINT $#N; USING
Wé="sheets - "

PRINT #N; USING

Ws="pinchers"

6060

61205 I3, IS, W, RC2, 11, X5, I%, 1%, I, IS

6140; I$, WS, RL2, 21, RC2, 31, RC
614605 RL2, 51 st

LOL0

DO

(SR

p ;I
2 I

473
313

- o~

0 U
n

da 18]
Ld L

4 R
o B

&5120; I, Is, WS, R[L3, 13, X8, IS, Is, I, IS

1. I$ SC3, 213,
1, .

=, S03: 54

6140; I%, WS, R(3, 21, RL3, 31 R
614605 RE3, 51 3
6060

65120; 1%, 1%, WS, RC4, 13, X5, 1%, I$, I$, 1%

PRINT #N; USING 616Q5R[4, 51 sSC4, 21, 1%, 504, 43,
PRINT #N; USING 6060

PRINT #N; TAB(4);"! shorco ! 1 no 2.6 % 3.4 A
PRINT #N; USING &320;SC5, 21, I%,SC05,31, I%, 805,41, 1%

IMAGE x,dd. dd, 3x, a, x.dd. dd, 3x, a, x, dd. dd, 3x, a

IF RLS,13=1 THEN 6370

N1=R[S5,11-1

PRINT #N; USING
IMAGE 4x,a, 9%, a,
PRINT #N:; USING
RETURN

PRINT #Ni TAB(20): "depth =
PRINT #N; TAB(20); "bay length =

RETURN
REM
CHAIN
END

“shorel'™

&360; 1%, I%, N1, I%, 1%, 1%, 1I%
3x,d," no 1.3 # 3.4",7%,a:%9%x,a,9x.,a,10x, &2
6060

“;DL; " m. "
;L1 mo v



COM T1,F3%L301

SE: 3EDDING TIME ANALYSIS
FILES *,*,*,a,*,*,%i;,iij§2§2 April 79
DIM BC281,CL2B1,UC4, 103, 0028, 21, R$C 2]
DIM RC201, YL, XL41, TCa]
DIM DC2, 71, ML201, M$L802
FOR J=1 TO 4

1=3%J-2
ASSIGN F3LI, I+21,J, VL
NEXT J
ASSIGN F$[16, 181, 5, VL
MAT READ #9,9;0.U
MAT READ #9,5:B
MAT R=ZER
PRINT TAB(10); "PIPE BEDDING"
29=0

IF V1=3 THEN 105
GOSUB 4700
Z9=1

GOTO 115

MAT D=ZER

MAT M=ZER -

GOSUB 500 )

MAT X=ZER

MAT Y=ZER

N=0

N=N+1 . .
PRINT TAB(15); "Analysis of pipe number ";N
IF MON+121 <{= 5 THEN 185

PRINT TAB(5); "##% ERROR -~ BEDDING SHAFE CODE OUT OF RANGE
PRINT TAB(10); “Shape code (O for code list ) "5
INPUT MILN+12]

IF MIN+121>0 THEN 140

GOSUB 1100

GOTO 140

IE MIN+FI2] <> 5 THEN 200

GOGUB 3600

GOTO 220

IF Z9=1 THEN 210

GOEUB 13CO0

GaSUB 2500

GOCUE 3000

GOSUB 5000

‘GOSUB 3200

IF N<MI13 THEM 125

RI[181=R[151+RL156]

SRINT TAB(5); "TOTAL DURATION FOR TREMCH = "RLI22. " wAm

IE Z9=1 THEN 305 )
PRINT TAB(S); "Do you want a print
GOSUD G330

o em .okt SHN PR en R red

m—m s~ T
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=
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o~y
o/ 2

=80
=85
290
205
3195
500
570
380
390
595
&00
610
615
620
630
639
640
650
600
660
&70
675
680
&70
700
710
720
730
7395
'740
75Q
760
77Q
780
790
800
805
810
850
855
860
865
880
8790
F0Q0
210
1000
1005
1010
1070
1020
1040

LIS o)

GOSUBR 7000

PRINT TAB(5);“Anu more cases
GOSUB 350

GOTO K OF 103,215, 280
GAOSUR 5600

STOP

IF MCL1>0 THEN 350
PRINT TAB(10); "How many pipes in the tra2nch B
INPUT ML11

FOR N=1 TO M[11

PRINT

PRINT TAB(15); "DATA FOR PTPE NUMBER *; N
PRINT

IF DIN, 2120 THEN &35

PRINT TAB(10); "Diameter"; TAB(35);

INPUT DIN, 21

IF DON, 31>0 THEN 6455

PRINT TAB(1Q); "Depth"; TAB(3S);

INPUT DIN, 31

IF DIN, 4120 THEN &75

PRINT TAB(10}); "Trench Width"; TARB(39);
INPUT DICN, 413

IF MIN+6&6120 THEN 735

PRINT TAB(10); "Pipe Material Code"

PRINT TAB(10); "(0O for code list)"; TARB(35);
INPUT MION+&631

IF MON+&6120 THEN 733

GOSUB 1000

GDTO 680

IF MIN+121>0 THEN 800

PRINT TAB(10); "Shape Code"

PRINT TAB(10}); "(0O for code list)"i TAB(33);
INPUT MIN+121

IF MOIN+121>0 THEN B0O

G0OSUB 1100

GOTO 740

NEXT N

PRINT

RETURN

K=1

INPUT R%

Re=UPS%H(R%)

IF Rae="YES" THEN 910

IF R&="pNO" THEN 200

1

to consider ;

K=t 1
K=K+1
RETURN B B
M8="CLAY, STRESSED CONCRETE, OTHER CONCRETE, IRCM, STEEL
PRINT TAB(15); "CODE"; TAD (DT "HATERIALY 8/ CEMINT,
K=L=0

Ke=l4 1 o

BRIMNT TAR( &) K, Tali e

L=+ 1 N

o R ATV TR LU SRR

.115.




(BN NS SV AR ¢ IR

&

IF ¥R THEN 1(3"‘:0

RE.‘I i

PRINT TACILS rCODT TaR Ty e

PRINT TAB(1&): "1 TaB{(3S): "Con

PRINT TARIILY "27 TANIGS5). "Can

FRINT TARB(1&); "3"; 7o RSN S

J'\:"-W{ irlu TlAG tIny TAT

PRINT TAZ(iC:. "o, v imss ot

DT Tt . - :
c-on TARUI3Yi " (see handbook for detail

TOLITE iy
(RSN )

REM shape

SRIMT TAB(]O);“SHAPE CUDE 1 87
PRINT TACILZ)r X!t = 2o 1 »,ur:
PRINT TaAR(1S)y;, "v1 = n [
FIUINT TAB(13);5 "Y1l =d % ";Un1,
PRINT TAD(19);"Y2 = Ma % ;Ul'.ll
POINT VARCLD)Y; "Y2 = ", UL, 9]

RE TN

[ o BT 8

;"C:anular Dc

MIMEICNSY
";UCI;EJ
dlt. 43 "M
J)”bNIrDhA
"puUL1, 21 '

it

1

L.J L.J

GOSUB MIN+121 OF 1200, 1400, 1700,

GO0TO MLM+L23 GF 1210, 1310. 1250,
PRINT

PRINT TAB(3); "DO you want the
GOSURB 8T0

GOTO K OF 1340, 1350, 130
ULMIN+121, 13=99

to the =T

PRINT TARB(S); "Do you want to revise

&0SUB 385C¢

GOTO K OF 1J70.1590»1350

PRINT TAB(10); "Instructions %
COSUB TS50

GOTO K OF 1420, 1440, 1370

GOSUR 2000

cCoESyup 2100

of these dimension

PRINT T&R(1C}); "Any mare ravisn:innsg

GCOozUE B850
CCTT #w SiF 1
PRINT TALR (!
G0O5UB 850
GTO K OF 157
SUB MIN+121
¢07T0 1360

{373, 1014, 1400

—
)

vy o s e
Coy, "C0o Yyou wand o

RETUMM

P o shave =

PRINT TAB(10); "3HAPE CODE & =
PRIMT TaD(ihy; "X1 = Bo a4 "iyre
PRINT ThB(lb)s“(l = B o " U02
n':’?"’.’\"r "'AYWfﬂL\ l‘\(l - TD‘: * ‘;If[:l
o7 TPu(lq),”YE = [fc o o® " UNE

TaprEys YD o T yeootoaL T, T

4=
=t
m

2

ot

il
i

IR C A AR AR



1710

i
47 &

1730
1740

1750

1760
770
1800
1210
1820
1830
1840
18&0
2000
2010
2020
2030
2040
2050
2060
2070
2080
2100
2110
2115

12120
2121
2122
2123

2124
2126
2130
2140

. 2150

2160
2170
2180
2185
2170
2192
2194
=250
22560

207
=7

=
[~Ap sy

2290
232C0
2510
23195
2520
27320

R )
DA
= L BV
—~—,
32
-

2060

PRINT TAR(10);
PRINT TAB(1S5);
PRINT TAB(15);
PRINT TAB(15);
PRINT TAB(15);
PRINT TAB(15);
noTUNN

REM shapas 4
PRINT TAB(1Q);
PRINT TAB(15);
PRINT TAB(13);
PRINT TAB(19);
RETURN

PRINT TAB(10);
PRINT TAB(10);
PRINT TAB(10);
PRINT TAB(10);
PRINT TAB(10);
PRINT TAB(10);
PRINT TAB(15);
PRINT

RETURN

DIM A$[21, AOSC

"SHAPE CODE 3; STaNDARD DIMENSIONS®

X1 = Tw" .

"Y1 = Bec % "; U3, 33 "MIN = ", UL3, 415 "MIXED C
“Y1 = Bc % ";UL3, 51 "MIN = "5 UL3, 515 "UNIFORY
\lYE = BC i\‘ "IL/‘(B}?]

!lY:\‘ - '.JUEE'?]

"SHAPE CODE 4; STANDARD DIMENSIONS;

"Y1 o= Tyt

"Y1 =D % ";UL4,37;"MAX = ";ULS, 41 "MIXED <
"Y1 =D % ";ULC4,51; "MAX = ";UL4, 61 "UNIFORF

"Revising standard dimensions®”

"l — Dimension (yl,y=2 etc...))"

"2 - Standard ‘or min/max (s/m)*" -
“3 - Ground , Uniform, Mixed, Mot applicable

“4 - Revised figure"” /m/
"Example to change Y1 to 0.5 # Bc, standard
"Ul; s, m, 0. 5" ixed grod

121

PRINT TAB(S5); "REVISION"; TAB(15);

INPUT AO%
AO$=UPS$(A0S)
As=A0%L1, 21
B%=A0%$L4, 4]
D$=A0%L6: 6]
CONVERT AO0%L8,
I=1

IF As="X1" THEN 2280

121 7O X, 2192

IF A$="Y1" THEN 2270
IF A$="Y2" THEN 2260
IF As="y3" THEN 2250

PRINT "ERROR -
INPUT AS
ASTUPSE(AS)
079 2130
PRINT "Error -
&0TO 2110
I=]1+2

I=] +4

I=1t2

IF B%~="5" THEM
IF B&="M" THEN
PRINT "ERRGCR -
INPUT 3%
Be=UP3%(B%)

: ~ _,T
L-—\D i C‘l el S

Y

T

I:-1+1

IF os=mun
IF hd:,—,”i‘vj”
IE DNy

", A%; " Should be xl, wisyz2s o gds ivE Suwes
" A0S, 835" Should be a number
2340
223
w;B%; " should be s or m Re—ftup: .
+ A ; k—)
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2370
2380
2385
2390
2400
2410
2420
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2602
2604
2606
12610
L2620
| 2630
| 2640
| 2650
12660
‘2670
12675
. 2680
i 2685
1 2690
L2695
| 2700
1 2750
' 3000
3010
3020
3030
3040
3050
3055
3060
3070
3080
3100
2110
3120
3120
2140
3150
2160
3170

e oA
IR

PRINT “ERRQOR - “iDs;
INPUT D«

D$=URSS(Ds)

GOTA 2340

I=I+2

UIMIN+123, 11=X

RETURN

REM pipe Bc

FOR I=1 TO 28

IF DON, 21 <= BCLI1 THEN 2240
NEXT I

IF MIN+41 <= 8 THEN 2602

PRINT “ERROR —~ Pipe material coda,
PRINT "Enter pipe material code number

INPUT MIN+&1

IF MIN+6120-THEN 2602
GOSUB 1000

GOTO 2560

R1=BLIJ-BCI-11]

R2=DLN, 21-BLI-11
R2=R2/R1

IF MIN+61 <> 5 THEN 2640

shnould bes
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code list)

PRINT "“Sorty I don‘t have any data for steel pipes

PRINT "Enter the pipe outside diameter

INPUT B1i

GOTO 2750

Bi=MIN+61

MAT READ #9,B1l;C
IF CLI1>0 THEN 2690

PRINT "Sorry I don’t have data on this pipe diameter

GOTO 2630
R3=CLIJ-CLI-11]
B1=CLI-11+R3

{(m)

it .
)

PRINT TAB(3); "PIPE OUTSIDE DIAMETER = ";DB1;" (m)"

RETURN
REM dimensions & VYolumes

PRINT TAB(10); "Working Dimensions

P1=3. 14159
Al=P1#B1%B1/4

PRINT TaB(4); "Which ground condition

INPUT B$%
B$=UPSS% (B$)

IF B$="U" THEN 3110
IF Bé="M" THEN 3130
IF B$="N" THEN 31320
GOTO 3040

Fi=5

GOTO 3140

F1=3

GOSUB MCN+i23 OF 2300, 4100, A30C, 4500, 4T

AL=DIN, 47# (YINI+D1+YIN+GT)
RILN+121=4b6
RC1731=RL171+RS
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PRINT ”Yl"‘Y[N]'“ ~ . , ~ . . .
! YRS YOIN+2T;: g3 YOIM+AAT Ll " HIND "2 i H
PRINT "Bc ;B _ Y LM ) LR
PRINT :Volumes -~ Bedding. "“;RINIJ; "Cover TSRIOIN+Z "mE3/mld
igiNT Total displaced volume ="; RO12+M]
NT "Total displaced volume ¢ — . -
2 I for tre h = ;ROLT7D
RETURN | oroETene
REM shape code 1 Volumes
TIN+21=1
TIN+41=3
GAasuB 3500

XIN+21=DIN, 41
YINI=ULL, FL1I%DIN, 21
GOSUB 3600

GOSUB 3700
YIN+41=UC1, 21

GOSUB 4000

GOSUB 3800

A6=DIN, 41#(YINI+B1+YEN+41)
A3=A6-A2-Al

RENI=A2

REN+21=A3

RETURN

REM assigns & checks x(n)

IF UCMIN+121, 11=99 THEN 3570
XCNI=UCMION+123, 13%B1
Z=ULMIN+121, 21+B1

IF Z<XICNJ THEN 3580

XCNI=Z

GOTO 3580
XLN1=DLN, 41

RETURN

REM- Checking y(n) against min
Z=ULMIN+123,F1+11]
IF Z<YLCNJ THEN 3640

YIONI=Z
RETURN

REM assigning % checking y(2)
YIN+2I=UIMIN+12], 73481
Z=ULCMIN+12], 8]

IF Z<YON+21 THEN 373590
YIN+21=Z

REM

RETURN

REM

area a2 ie Bedding matarial

AD=(YINI+YIN+21)*X[NM]
Ri=B1/2

Z1=R1-YIN+21

IF Zi=0 THEN 2710
22=SQR((R1%R1>~(21%21))
T1=22/71

Ti=ATN(TL)

A7=R1xR1¥T1
a7=A7—(Z22%Z1)

B ok en] "’f‘“"‘"c
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3910
352
3930
3940
4000
2010
4020
40320
4040
4050
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4205
422
4225
4250
4260
4270
4300
4310
14320
4330
4340
4350
4360
4370
43¢
4390
2400
4410
4220
4240
4450
4455
4470
4500
4510
4515

i
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A7=R1%*P1ER1/2
A2=A2~-AT

PRINT "BEDDING MATERIAL “:AZ: “n3, n’--"

RETURN

REM checking y(n+4)
Z=ULMIN+123, 103

IF Z<YIN+41 THEN 4040
YEN+41=7

PRINT "Y{(n+4) = "; YIN+4]
RETURN. ’
REM shape code2
TLN+21=2

TEN+41=1

GOSUB 3500
XIN+231=DLN, 41

YINI=UL2, F11#DCN, 21
GOSUB 3600

GOSUB 3700

YIN+43=UL2, 9I%DLN, 21
GOSUB 4000
A3=XLCNI#(YIN+41+(B1/2))
A3=A3-(A1/2)
A2=XIN+2I#(YINI+(B1/2))
A2=A2-(A1/2)

RINI=A2

REN+21=A3

RETURN

REM shape code 3
TIN+21=2

TLN+43=3

GOsSUB 3500

XIN+21=XINI

XLCN1=DIN, 41

YINI=UL3, F11#B1

GOSUB 3&00

€osuUR 37GC0
YIN+43=UL3, 7]

GOSUR 40090

GOSUE 2800

RINI=42
AL=XINI#(YINI+BLI+YIN+4])
Ad=AL-Al-AZ

RIN+21=A4

RETURN

REM SHAPE COCE 4
TON+21=2

TLN+41=0

YILNI=UL4, F13#DIMN, 2]
Z=Ul4, Fi+11]

S e amen
IF Z2YONT THEM 43540
YINI=7

VEM+4I=UD4, 935000 24
Z=UC4, 103

cooTnYLLeal THIL GLLD
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43%0
4500
4610
4620
44630
4640
4650
4700
4710
4730
4740
2000
3005
2010
5015
2020

- 5025

2030

150395

5040

5045
' 5050
' 5055
5056
' 5065

5070

5072
' 5075

5077
5080

- 5085

2087
2090
2100
5115
3120
5120
5125
3140
5150
5185
5160
2200
5205
5210
5215
20

)]
n
n

1)}
[INIIN]
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J
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YIN+431=7

A3=A2-A1

A2=0

RENI1=A3

RETURN

REM system use input

READ #2, 1i N

MAT READ #3,N; D, M

RETURN

REM outputs

FOR I=1 TO 27

IF DIN, 23 <= BLIJ THEN 5020
NEXT 1 :
R1=BLCIJ-BLI-1]

R2=DIN, 21-BLI-1]

R2=R2/R1

R8=10

R1=0CI,131-0CI~-1, 11
R7=(R1#R2)+0L1I-1, 11
R1=0LCI,21~-0CI-1, 2]
Ré6=(R1#R2)+0LI~-1, 21

GOSUB &000

R7=3/R7

R&6=3/R6

RL191=3

J=0

Ja=N+2

J=U+1

J1=2#J+N

J2=J2+2

IF TCLJ131=0 THEN 5150

G0TO TLJ11 OF 5115, 5130, 5140
RCLJ21=R7

C0TO S1&0

RLJ2I=R6

¢Q0TO 5150

RLJ2]1=R8

IF J=2 THENM 3180

GOTC 5030

RETURRM

REM revising outputs

PRINT TAB(10); "BEDDING OUTPUTS 2 BURAT
PRINT TAB(5); "PIPE NUMBER "N
PRINT .
PRINT TAB(5); "BEDDING MATERIAL
GOTO TILMN+2]1 0OF 5230, 5240, 5210
PRINT “CONCRETE"

G070 5255

PRIMNT "GRANULAR®

GOTO 5285

PRINT "“SELECTED FILL"

EECLMT TR (LU vl T L Vi
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5260
5253
5270
5273
5280
3300
5310
3315
5320
5323
3330
5335
5340
5345
2350
5355
- 3360
1 5365
1 3370
- 9375
5380
15385
S400
5410
5415
S420
5430
5600
5601
5602
5605
5610
' 5630
- 9640
5650
58660
5670
S&75
3680
5490
5695
5700
5710
5720
5730
5740
5750
5760
5770
&CO0
5010
5020
6023

LM
R,

PRINT TAB(10); » =, 4150 M3/hr
REN+B]=R[N+4] DUTPUT i REN+473; P/ ar
ggésg ;gg(5>5"00 you-want to change this ocutpust
GOTO K OF 3300, 5215, 5270

PRINT TAB(10); "Input the preffered output (m3/ 0>
INFPUT RIN+83

RON+141=RINI/RIN+B]

IF TIN+41=0 THEN 5420

PRINT TAB(S); “"Cover material *;

GOTQ TIN+41 OF 5335, 5345, 5335

PRINT "“CONCRETE®

GOTO 5360

PRINT "GRAVEL"

GOTO 53&0

PRINT "SELECTED FILL"

PRINT TAB(S); "Volume "i RON+21; " Cm3/ml1"
PRINT TAB(S5); "Output " ROIN+61; * [m3/hr1¢

PRINT TAB(S5); "Do you want to revise this output

RON+103=RIN+5&61]

GOSUB 850

GOTO K OF 5400, 5415, 5370
PRINT TAB(10); "Input the preffered output (m3/hr)
INPUT RIN+101
REN+143=RIN+141+(RIN+21/RIN+101)
PRINT TAB(3); "TOTAL DURATION = ";RILN+141;" Hours
RETURN

REM system output

READ #2, 1; N

MAT PRINT #3,N;D, M

MAT C=ZERL10]

READ #2, 1; N1

N2=2%N1+1

MAT READ #2,N2;C

READ #5, 1, I1

Ii=I1+1

PRINT #95, 1; 11

I1=11+1

CE21=1I1

MAT PRINT #2,N2;C

MAT PRINT #5, I1;R

IF CL41=0 THEN 5720
CHAIN "play"

IF CL51=0 THEN 5740
CHAIN "bfill"

IF CL61=0 THEN 5740
CHAIN "b#ill"

CHAIN Vi, "drepo", 280
RETURN

REM

R1i=DLCN, 331-DIMN, 2]

R2=Ré&

R3=R7

pA—-D0

.122.
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&040
65030
&0&0
&070
60753
6080
6085
6020
6C?5
6100
7000
8000
8010
8015
8030
8040

8045

8046

8050
- 8060
8065

8070
BO72

. 8075

BO76

- 8080

8085
8020
BO?1
8092
8095
8100
8105

.8110
‘8115

8120
8125
812546
8130
8135
8140
8145
8150
8155
8140
8163
B170
8175
8180
B1E5
8190
8195
32C0

-~ —

O e

R2=R2%¥(R1+. 1)/2
R3=R3%(R1+. 1) /2
R4=R4%(R1+. 1) /2

IF R2>R&6 THEN 6080
R6=R2

IF R3XR7 THEN 6090
R7=R3

IF R4>R8 THEN &100
RB=R4

RETURN

REM printing to 1/p
REM

GOSUB 2500

PRINT TAB(10); "Enter the following dimensions
PRINT TAB(10); "Buw ",
INPUT B2

PRINT TAB(10); "Y1 ";
INPUT Y1

Al1=B2%Y1

PRINT TAB(1QG); "Y2 "
INPUT Y2

A=(3. 14159#B1%B1)/4
A2=RB2x#Y2

Ri=Bi/2

A3=A

IF Y2>B1 THEN B115
Y=ABS(Y2-R1)
X=GQR((R1#R1)—(Y3*Y))
Ti=0

IF Y=0 THEN 8100
Ti=ATN(X/Y)
A3=(R1%#R1%*T1)—-(X¥Y)

IF vy2 <= R1 THEN 8115
A3=A—A3

A2=A2-A3

PRIMNT TAB(L10): "Theta "y
INPUT T1

Ti=(3. 14159%T1)/180
PRINT TAB(10); "R "5
INPUT R

A4=0

IF R=0 AND T1=0 THEN 8300
IF Ti=0 AND R>0 THEN B210
IF T1i>0 AND R=0 THEN 8250
Ho=B2#TAM(TL1) /2
A4=B2xH2/2
H3=H2+Y2-R1

X=SOQR (H2*H3—-R*¥R)
To=ATN{X/R)

AS=R#R#ET2

AS=R%X

AL=AL—AST

Ad=A4 -Ad

o~ ———— A -

(ORI Ry
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8210 Ha2=Y2-R1

g=22 T2=ATN(B2/ (H2%2) )
822 AL4=R¥R*T2

8230 Ad4=A4-(H2%B2/2)
B35  AS=A-A3

8240 A4=A4-A5

8245 GAOTQ 8300

8250 H2=R1-Y2

8255 A4=H2#B2/2

£260 T2=(3.14159/2)-T1
8263 A4=A4—(R1#R1#T2)+A3
8300 RINI=A4+A2+A1

8310 PRINT TAB(5); "BED MATERIAL CODE (O FOR LIST)
8320 INPUT R2

8325 IF R2>0 THEN 8350

8330 PRINT TAB(10);"“1 =~ CONCRETE"
8335 PRINT TAB(10); "2 - GRANULAR"
8340 PRINT TAB(10);"3 - SELECTED FILL®

8345 GOTO 8310

8320 TILN+2I=R2

8354 RIN+12I=RILN3I+A
8355 TIN+41=0

8356 PRINT "bed =";RINI;"displaced = ";RLN+12]
8360 RETURN
9017 END

.124.




PLAY

10
15
20
30
40
20

- 60

70
80
70
100
105
106
110
120
135
140
145
150
155
160
170
175
180
185
120
195

1200
205
210
1220
‘P25
;1230

240
245
250
255
260
2695
266
270
280
500
210
515
520
525
330
533
540
530

==

A

Cam Nl,F1$[303v‘

REF PIPELAYING TIME AMALYSIS
REM n. bartram Jan’7/%
FILES #, ¥, 56, %, %, ¥, 3, plal;o; pw

ASSIGN F1sC1,31,1,V1
ASSIGN F1%$[4,461,2, V1
ASSIGN F1s[7,93, 3, V1
ASSIGN F1$[19,211,7, V1

-DIM R$L31, AS[2], K$LBO1, HL18, 81, KL61, XL281, CL28]

DIM T{183,M$[801,C$L801,DC2, 71, ML201, GL&, 21
PRINT TAB(25); "PIPELAYING"
PRINT TAB(25); "ttt
G0OSUB 1300
MAT D=ZER
MAT M=ZER
J2=0
J1=0
=0
IF V1=3 THEN 170
=1
GOSUB 1500
GOSUB 500
J1=Jd1+1
MAT G=ZER
GOSUB 1700
GOSUB 2200 '

IF Z=0 THEN =203
GOSUB 5000

PRINT TAB(S5): "Do you want a print of these calculations

INPUT R%$

R$=UPS3H(R%) o

IF R$="YES" THEN 245
IF R$="NO" THEN 230
GOTO 205

GOSUE 3300

PRINT TAB(10): "Do you wankt to analys2 anything
INPUT R%

R$=UPS%$(R%)

IF R$="YES" THEN 110
IF R$="NO" THEN 280

GOTO 250
sTapP
REM checking input data % input for non syst

IF ML13>0 THEN 325

PRINT TABRB(10); "Number of pipec i traench”; TAR O

INPUT ML11
I=1

IF DCI, 33130 THEN 3550

PRINT TAB(10); “Pipe ";I;"Denpth Lml"; TAB(AC);
INPUT DCI, 323

IF DLI,21xC THEN S&

P T e —~ Lol
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540
565
570
575
580
585
590
600
610
415
620
625
&30
640
645
650
655
660
670
675
680
690
700
710
$720
725
730
735
740
. 10600
1010
1020
11025
+1030
1040
1050
1060
1070
1080
1090
1100
1105
1110
1150
1160
1170
1175
1180
1190
1200
1210
1220

1225

s -
4 e A

INPUT DLI, 21
IF DLI,51>0 THEN S80

PRINT TAB(10); "Pipe “; I; "Length Cml"; TAB(40);

INPUT DCI, S13
IF MCI+&130 THEN 620

PRINT TAB(10); "Pipe “; I; “Material L[O for code listl“; TAB(4

INPUT MCI+61

IF MLI+61>0 THEN 620
GOSUB 1000

GOTO 585

IF MLI+41>0 THEN 655

PRINT TAB(10); “Pipe "; I; “Bed Material L[O for

INPUT MLI+41]

IF M[CI+41>0 THEN 655
GOSUB 1150

GOTO 625

IF M[11=I THEN &75
I=I+1

G070 530

code

PRINT TAB(10); "Laser Setting Out"; TAB(40Q);

INPUT R$
R$=UPS%$(R%)
IF R$="NO"
IF R$="YES"
GOTO 675
L3=0

GOTO 740
L3=1

RETURN

THEN 725
THEN 735

REM pipe material code listing

PRINT
PRINT
PRINT

TAB(20); "CODE"; TAB(40); "MATERIAL"

PRINT

TAB(22);

"1"; TAB(40); "Clay"

TAB(22);
TAR 22
Tab(22) 5
TaBR (232,
TAB(22)
TAB(22);
TAB(22);

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
RETURN

u2"; TAB(40};
"3 TAB(40)
ngu; TARB (40D
"N TAR(40);
"L TAB (40D
w7 TAR(40)
“ge; TAB(40);

"Prestressed concrete"
"Concrain”
AR

"Cast nm™ zZpun irvor
"Sraol

"Plastic”
"Ashestos cement”
"Pitch fibre"

REM Bed material .code listing

PRINT
PRINT
PRINT
PRINT
PRINT
PRIMT
PRINT
PRIMT
PRINT

—p——
Plie b it

TARB(20);

TAB(22);
TARB(22)
TaB(22):
TAB (227
TAB(22) )

NCODE"; TAB(40); "MATERIAL"

“1v; TABC40);
non; TAB(40) 5
nor; TAR(4A0);
ngv; TAB(4Q);
nsu; TAB (40D

.126.
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1300 REM reading data statements

1301 FOR N2=1 TQO 8

1302 P=10%#N2-9

1303 READ MS$LP, P+9]

1304 NEXT N2

1305 M™MAT READ #9,S; X

1310 MAT READ H, K ’

1311 DATA "JUCB 805 ", "JCB 806 ", "HY—-MAC 380", "O%K RHé& ",
1312 DATA "JUCB 808 “, "CRANE “, YANY M/C " ; Bo7
1313 DATA . 1,.3,.6,.9,1.2,1.5,1.8,2. 1

1314 DATA .4,1.15,2.3,3.3,3.9,4.25,4.45,4.5

1315 DATA .22,.95,1.2,1.2,1.2,1.2,1.2,1.2

1316 DATA 2.5.6,6.8,6.95,6.95, 6. 95, 6. 95, 6. 95

1317 DATA .44,.94,1.36,1.6,1.76,1.92,2.08,2.23
1318 DATA .4,1.15,2.28,3.42,4.55,5.7,6.82,7. 95
1319 DATA .12,.33,.66,.99,1.34,1.67,2,2.33

1320 DATA .25,.8,1.57,2.37,3.17,3.95,4.75,5. 6
1321 DATA .4,1.16,2.35,3.5,4.69,5.58,7.03.8.2
1322 DATA .45,1.25,2.43,3. 64,4.85,6.05,7.25,8. 45
1323 DATA .14,.34,.72,1.06,1.42,1.78,2.13,2. 48
1324 DATA .14,.38,.75,1.12,1.41,1.86,2.23,2. 61
1325 DATA 1 16,1.16,1.16,1.16,1.16,1.16,1.16,1. 16
1326 DATA .1,.3,.58,.86,1.146,1.45,1.74,2.02

1327 DATA .1,.4,1,1.4,3.1,4.3,5.35,5. 4

1328 DATA .5,.9,1.24,1.44,1.6,1.76,1.92,2.08
11329 DATA .14,.3%9,.75,1.12,1.49,1.86,2.23,2. 61
1330 DATA 1.05,1.05,1.05,1.05,1.05,1.05,1.05,1.095
'1331 DATA .B6,.98,1.02,1.23,1.32,1. 66

1341 RETURN ’

1500 REM system use varlables

1520 READ #2, 1; N

1530 HMAT READ #3,N;D, M

1540 RETURN

1700 REM pipelaying outputs

1710 I=0
1720 I=I+1
1730 N=0

1740 N=N+1

1750 IF DCI,23 <= HLL,NI1 THEN 1770
1760 GOTO 1740

1770 FOR N3=2 TO 18

1780 TIN3I=HIN3, NI-HIN3, N-11]
17920 NEXT N3

1800 Ri=H[1,NI-HL1l,N-1]

1810 R2=DLI,2]1-HIL1,N-11

1820 R2=R2/R1

1830 FOR N3=2 7O 18

1840 TIN31=HIN3, N-1J+TIN3I#R2
1845 NEXT N3

1850 TI[31=TL[31%#DCI,31/2

1860 L6=TL61]

1870 G=DLCI,31-DLI.2]

1BEBO TL61=TL&1I*(G+. 1)/2

1QDO TC‘ [ L/'Y'T'/ 3 TLJEh} jO‘v/‘.
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1900
1210
1920
1930
1940
1950
1240
1970
1990
2000
2010
2020
2030
2040
2050
2060
2070

2080 .

2090
2100
2120

2140
2130
‘2155

21&0

2161

2200

2210

2220

2225

2226

2230
1 2240
2230
2260
2270
2280
2290
2291
2293
2294
2295
229646
2297
2298
2299
2300
2302
2304
2306
2308
2309
2310

iR ial
=z20

TL&I=LS

Z6=DLI1,51/2. 44

TL21=T{21%2&

TL31=TL31%26

TL41=TL41*Z4

TL171=TC1731%#726

B3=TL 1831

IF L3=1 THEN 2000

B3=TL12]1+TL131+TL14]

IF MCI+41 <= 3 THEN 2020

B3=B3+TL2]1+TL31+TC4]

B3=B3+TL81]

IF MOI+41=2 OR MII+4&1=3 OR MLI+61=7 THEN 2050
GOTO 2060

B3=B3~-TL[81]
B3=B3+TL3I+TL&I+TL7I+TLRI+TL10I+TL11I+TCL15I+TL1&1+TL171]
B3=B3#*1. 18

B3=B3#1. 02

GL3, I1=DLI, 31%#&60/B3

GLS, 11=1/GCL3, 11

GOSUB 3000

GC1, 11=3

IF MC13=I THEN 2140
G0TO 1720

RETURN

STOP

REM Revising outputs

PRINT TAB(10);"Pipelaying Data"
PRINT TABC(10Q); " i#dedtdt ettt w o
G6L4, 11=603, 11
GE4:2]=GE3:2]

PRINT

PRINT TAB(lO)i"Pipe"iTAB(ZO)i"Men";TAB(EO)i“M/C"iTAB(45)i
PRINT indard out)
N=1

@=10%GL2, NI-9

PRINT TAB(10); N; TAB(203; GL1, N1 TAB(20) i MSLGQ, G+F 15 TAB(4I) .
IF MC11=N THEN 2294

N=2

G0OT0O 2270

PRINT TAB(S); "Do you want to amend any of this data i
INPUT R%

R$=UPS$(R%)

IF R$="YES" THEN 2300

IF R$="NO" THEN 2770

GOTO 2294

PRINT TAB(5); "DO you want any help "
INPUT R%

R&=UPS$(R%)

IF R%="MND" THEN 2390

IF R$="YES" THEN 2210

GOTO 2CT00 _
PRINT TAB(5); "Revisions ©0 pipelaying dats — rvaguirzd un
EOTNT TaZiiuss tist limz = opios nomhust

.128.



2330
2340
2330
2360
2370
2380
2390
2400
2450
243535
2460
2470
2480
2490
2300
2510
2525
. 2530
2540
2550
2560
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2671
2672
2690
2700
2710
2720
2725
2726
2730
2740
2750
2752
2755
2760
2765
2770
2780
2790
28C0
2810
2820
2830

e5aU

PRINT TAB(10); "2nd line

PRINT TAB(10); "3rd line ; ;:3§SZ§ ;agigg Slze,mc;; TEZL%E
:gix$ I??ﬁlO);”Example to change machine to JCB 3085 "
PRINT "2mc"

PRINT "72g"

PRINT TAB(S); "Enter revision"

INPUT I

INPUT AS

AS=UPS%(AS)

IF A$="GS" THEN 2510

IF AS="MC" THEN 2590

IF A$="0P" THEN 2550

PRINT TAB(3); "Error — code ";A%; " not recognised, please
GOTO 2450 Sy
INPUT R

I=1

GC1,NI=R

G0TO 2700

INPUT R

GLC4,NI=R

GOTO 2700

PRINT TAB(3)"Enter m/c code number (O for code list? "
INPUT R

IF R>0 THEN 2672

FOR N=1 TO 7

Q=10#N-9

PRINT TAB(10)iN; TAB(20); M$LQ, G+91]

NEXT N

PRINT TAB(10); “Far any aother machine enter 2"

PRINT TAB(3); "Enter m/c code "

INPUT R

"IF R=9 THEN 2710

GL2, NI=R

GOTO 2740

PRINT TAB(S); "Enter description of cpecial m/z"
Ja=Ja+1

Q=10#J2-9

GL&, NI=J2

INPUT CsLQ, G+91]

PRINT TAB(5); “Any more Tevisions "
INPUT R%

R$=UPS$(R$)

IF R$="NO" THEN 2770

IF R3="YES" THEN 2280

G0TC 2740

GLS, 11=1/GC4, 11

PRINT TAB(10); "DATA SUMMARY"

PRINT TAB(10); "Pipe®; TAB(E0): "Men"i TAD(30), "M/C";i TAE (2%
PRINT TAB(12); "1"; TAB(Z20); GLL, 1 1; susts TATILOY td T
IF G[2, 11=9 THEN 2830

Q=10%GL2, 11-9

PRINT M%[G;U+QJ;TAB(45);GE4,lliT%B(éC)jGC

(€}

b

- ———
GUTO o/l



2850
2860
2870
2875
2880
2890
2900
2910
2920
2930
2940
2950
3000
3010
3020
3030
13040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3195
3200
3210

DT
~

2230
3240
2250
3260
3270
3500
3503
3510
3520
3520
3540
3550
3540
3570
3580
23590
Z&C0
RIS

@=10%J1-9

PRINT C$LQ, G+91: TAB(45); GL4, 11; TARB(&0); GLS, 1]
IF MC11=1 THEN 2920

6L5,21=1/6C4, 2]
PRINT TAB(12); "2*

i TAB(Z20): GL1, 21 TAR(30Q);

IF GL2,21=9 THEN 2930

Q=10%G[2, 21-9

PRINT M$LQ, Q+91; TAB(45); G4, 23; TAB(&0); L5, 21

RETURN
Q@=10%J1-9

PRINT C$[Q, Q+91; TAB(45); GL4, 21; TAB(40); GLS, 21

RETURN
REM pipe wts

IF MCI+6] <> 5 THEN 3040
PRINT “The pipelaying times for steel pipes do not
‘T welding e%c

GOTO 3100

FOR N2=1 TO 28

IF DLI.2] <= XINz
NEXT N2

] THEN 3070

MAT READ #9,MLI+&1:iC

IF CIN23>0 THEN 3

130

inci

PRINT "Sorry I do‘nt shave data on this pipe diametar”

PRINT "Enter the
INPUT W3

c0T7TO 318C
X1=CILN21-CIN2-11
X2=XIN21-X[N2-11]
X1=X1/X2

pipe weigtht (Kg/m) i

X1=X1#(DCI, 21-XIN=2-11)

W3=X1+CIN2-11]
W3=W3#DLI, 31/1000

PRINT TAB(S5); "TOTAL PIPE WEIGHT = ";W3; " TONMES"

N2=

IF W3 <= 1 THEN 3250

FOR N2=1 TO &

IF W3 <= KIN21 THEN 3250

NEXT N2
N2=7

PRINT TAB(S5); “THIS PIPE CAN BE LIFTED BY ",MEL01

GL2, I1=N2

RETURN

REM printing to 1
N=8

PRINT #N; TAB(350);
PRINT #N; TAR(30);
PRINT #N

PRINT #MN; TAB(20);
PRINT #N; TAB(SC);

ine printer file playo

"PIFELAYING"
EE LR S L Lt A

WPIPE™; TAB(Z20); "DIA"; TAB(40),; "DEPTH";

CiiTe

"GANG'"; TAB (50 "M/C"i TAB(735), "3TD

PRINT #N; "REV QUTP. “; TAB (1G5, "DURATION"

PRINT #N; TAB(21); "m"i TAB(42); "m" TAB(75); "Mlin/hr";

PRINT #N; TAB(103)
PRINT #N

T

1=0

YT

i “hrs/mlin"

THRS
i

Ul

O
B2
z
nJ
i
3
[
[

2

Lo



3620
3640
3650
3660
3675
3680
3685
3690
3695
3700
3705
5000
5010
5015
5020
5030
5040
5050
5060
5070
5080
5090
5100
5110
5120
5130
15140
15150
5160
15170
19999

PRINT #N;TAB(EI);IiTAB(30);DEI,2];TAB(40)iD

IF GL2, I1=9 THEN 3530
@=G[2, I1%*10-9

PRINT #Ni TAB(&0); M$LQ, Q+91;

GOTO 234690
Q=GL&, I1%#10~-9

PRINT #N; TAB(40); C$LQ, Q+97;
PRINT #N; TAB(75);6L3, I1; TAB(90); GL4, 115 TAB(105); LS, I1

IF MO11=I THEN 3705
GaTO 3610

RETURN

REM data to file
MAT A=ZERL101

READ #2, 1; N
N1=23%N+1

MAT READ #2,Ni; A
MAT PRINT #3,N;D, M
READ #7,1;J1
Ji=Jdi1+1

PRINT #7,1;J1
Ji=J1+1

MAT PRINT #7.J1;6
PRINT #7;C%

AL41=J1

MAT PRINT #2.N1l; A
IF ACS51=0 THEN 3150
CHAIN "bBfill"

IF AL&1=0 THEN 5170
CHAIN "Bfill"

CHAIN V1, "drepo”, 280
END

—
w
et

31 TAB(SD),



LN

(U o

B

OOTMT TR SN

SFILL

S5 COM N1,F1s$C30]

ig SEQ BACKFILL % ROADBREAKOUT TIME ANALYSIS

N. Bartram June ‘79

28 SILES FH, e, K, %, %, %, %, %, hedo

3 IM DC2, 71, ML201, VL21, CL 101, ,REL2T, 2071, S5 1¢
40 DIM ASC101,P$[201, X$C201] 0% ATE3 REL3T, MEL301, S2L1001
45 DIM BL4,81]

60 ASSIGN FisC1, 31,1, V1

70 ASSIGN F1s[4, 61,2, V1

8O0 ASSIGN F1%$L7,91,3,V1

70 ASSIGN F1$[10, 121, 4, V1

100 ASSIGN F1$C164, 1813, 6, V1

110 ASSIGN FiscC22,241,8, V1

120 ASSIGN F1%$[25,271,9, V1

130 MAT D=ZER

140 MAT V=ZER

150 MAT M=ZER

155 V2=B1l=J1=0

160 MAT C=ZER

170 Zi=1

175 IF V1 <> 3 THEN 190

180 Zi=2

190 GOSUB Z1i OF 1000, 1¢5C

210 IF CL31=0 THEN 350

215 PRINT TAB(20); "BACKFILL™"

220 PRINT TAB(20); "#suxgaan"

225 6070 Zi1 OF 230,235

230 GOSUE 1200

235 GOSUB 1300

240 G0OsUB 1500
230 GO0SUB 20C0
‘269 GOTO Zi OF 340,270
270 GOSUB 3400

280 PRINT TAB(S3); "Do you want to analyse any maere ca
290 INPUT R$

300 R$=UPS%(R%$}

310 IF Ra="YES" THEN 120

320 IF R$="NO" THEN 540

330 GOTO 280

340 GOSUE 23200

350 IF CL&61=0 THEN 330

1360 PRINT TAB(10); "ROAD BREAKQUT™
370 PRINT TABR(10); "a#ssaitsesttrtiein”
38C MAT B=ZER[2: 4]

390 P&="COMPRESSORI.P.H. "

400 GOSUR 4000

410 GOSUB R3 0OF 4200, 4230

420 GOEUR 4300

320 (GOSUB 4400

140 GOTO Z1 OF 520,450

450 GO8UE 5200



470
4380
420
20¢C
21C
s2

s2¢

-t N

5S40

1000
1010
1020
1030
1040
1030
10&0
1070
1075
1080
1085
1090
1095
1100
1105
1110
-1200
12035
1210
1220
1230
1235
1236
1240
. 1245
1250
1255
1260
1265
1300
131

1320
1330
1335
1340
13S0
1360
1365
1370
1375
1380
1385
1390
1395
14C0
1410

INPUT R$
R$=UPS5(RS$)

IF R$="YES" THEN 360
IF R$="NO" THEN 540

GOTO 440
GOSUB &000

CHAIN VI, "dreno", 2290

sTOP

REM read control array

READ #2, 1;N
N1=2%N+1

MAT READ #2,N1;C

RETURN

REM non system use 363#3#3dadte 4344636 330 A3 338
PRINT TAB(35); "BACKFILL or ROAD BREAKGCUT

INPUT A%
AS=UPS$ (A%)

IF A$="BF" THEN 1095
IF A%="RB" THEN 1105

GOTO 1060
CLS51=1
GOTO 1110
CLél=1
RETURN

REM read system data

V1i=0
J1=CL13]

IF J1=0 THEN 1235
MAT READ #4,J1;V

J1=CL31]
PRINT "1236

IF J1=0 THEN 12&0
MAT READ #6,J1.M

va2=ML171]

MAT M=ZER
READ #1,1;J1
RETURN

record number ";iJl

» Bl

REM check suystem

MAT A=ZER

data

IF YE11=0 THEN 1330

IF v2=0 THEN 1350

AL11=VI11-VE
GOTO 1365

PRINT TAB(3); "VOLUNME

INPUT ALLZ

IF VY[21=0 THEN 13893

IF v2=0 THEN 13830

AL2]1=VL2I-V
GOT0 1440

GOTD z1 OF 1440,

PRINT TAR(S): "Lo ¢ou want to considat

INPUT R#
RE=UPSS(R3)
IF r»="Yeh"

Vs

a0
~

1o

.133.
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3
p

~ENE N
4 O L)
SRS

£ B) e =

O
1) O

IF R$="NO" THEN 1440
GOTO 1390
PRINT TAB(5);
INPUT ALCZ23]
IF B1>0 THEN 1440
PRINT TAB(S5); "BACKFILL
INPUT Bt

RETURN

REM backfill outputs
MAT B=ZER

ME="DUMPER JCB 3¢
I=1

BLI, 11=2

"VOLUME OF BATTERED TRENCH BaAKFILL (m3/m)

LAYER THICKNESS

IF Bl <= .307 THEN 1560

01=. 32

GOTO 1565
01=1.8575-(5%B1)
GOSUB 1700

I=2

BCLI,11=2

BLI, 21=1

IF Bl <= .5 THEN 1595
O1=. 105

GOTO 14600

D1i=. 155~(. 1#B1)
GOSUB 1700

I=3

BLI, 11=2.

BLI,21=2

IF B1 <= .5 THEN 14635
D1=. 08

-GOTO 1640

O1=. 13—(. 1%B1)
GOSUB 1700

I=4

BLI, 11=2

BLI, 21=2

IF Bl <= .S THEM 167
01=. 09

GOTO 1680

Ot=. 1~(. 1:%8B1)

GOSUBE 1700

RETURN

RFEM times
Q2=01/5LI, 1]
05=1/02

BLI.31=03
BCI,41=RLI, 31
CCI,51=A011/03

IF ACDI=0D THEM 1740
Gri, &3=ni21/03

DTN

~

; 7 hes .‘ v arm A Wt
REM displauy and &
nnA

IS
Pt
Tt

nm

H
174

]

o rTne TA0d 1??’5
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2018
2020
20295
2030
20393
2040
2045
2030
2060
2070
2073
2080
2082
2083
2084
20895
2090
2100
12110
. 2120
.2123
12130
. 2135
12140
2142
2145
2150
2160
2170
2180
2185
2190
2195
2200
2210

iak
(=S %

2220

22720

e

02240

2250

2260
227

2280
2290
2260
2310
2320
2320

2240

2330

22380

2363
2370

- a oy
oo\

PRINT

PRINT TAB(10); "LAYER THICKNESS "; TAB(30); Bl "m"

PRINT TAB(1Q); "VOLUME "; TAB(30); ACL11; " (m3/m)"

IF AL21=0 THEN 2040

PRINT TAB(10); "BATTERED VOLUME"; TAB(30); AL21; " (w3/m} "

PRINT

PRINT TAB(5); "GANG"; TAB(15); "LAB"; TAB(25); "PLANT"; TAB(40);
PRINT TAB(50); "DURATION";

IF AL21=0 THEN 2075
PRINT TaB(&0); "BATTERED"
PRINT

PRINT TAB(4Q); "(m3/hT)"; TAB(S0); "(hr/m)";

IF AL21=0 THEN 2084
PRINT TAB(&0); “(hr/m)"
PRINT

FOR I=1 TQ 4

PRINT TAB(4); I: TAB(13):BLI, 11

IF BLI,21=0 THEN 2142
IF BLI,23=9 THEN 2135
I1=BLI,21

PRINT TAB(25); M$L10%#I1-9, 10#I111;

GOTO 2145
11=BCI, 71

PRINT TAB(25);S$[10%#I1-9, 10%I111;

PRINT TAB(35);

PRINT USING 2150;B[LI,41,BCI,

IMAGE #, 7x, dd. dd

IF AL21=0 THEN 2180
PRINT USING 2150;BLI. 61
PRINT

NEXT I

PRINT TAB(5); "A pegson rammer 1is required in all the above

PRINT

PRINT TAB(S5); "Do you want to amend any of this data

INPUT R%
RE=UPSS(R%)
IF Re="YES"
IF Rs="NO"
GOTO 2200
PRINT TaAB(3); "Enter
INPUT I1

PRINT TAB(5); "Preffered gang
INPUT BLIL, 11

PRINT TAB(35); "Do you want to
IMPUT R%

R&=UPS%(R%)

IF Re="YES" THEN 2230

IF R&="NO" THEN 2360

GOTo 2290

GLOGUE 3600

PRINT TAB(S)i "Revisad output
INPUT DLIL, Al
B[Il,5J=AC13/B[£i.4J

ST R =R AT

THEN 2220
THEN 2520

the gang

it omLad=y

\—
W
w

51

"

number i
i

size ;

change the plant

(mZ/7h7) "

1"

i

B

!



2390

2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510

2520 -

3000
3010
. 3030
- 3040
3050
3060
3065
3070
3080
3090
3100
3110
3120
3130
- 3200
3210
3220
. 3230
- 3240
3250
3260
3270
3280
3265
2290
3300
3400
3420
31AZC
3450
3460
3470
34735
2480
3490
3500
3510

P
SC2C0

252

Nt !

3540

BEII;6]=A[23/B[II;4J

PRINT TAB(S); 8- Y
INPUT e ANy moTe revisions ;
R$=UPS3(R$)

IF R$="YES" THEN 2250

IF R$="NO“" THEN 2460

GOTO 2400

PRINT TAB(39)i "Do you want to review this data

INPUT R$

R$=UPS3(R$)

IF R$="YES" THEN 2010

IF R$="NO" THEN 2520
G078 24460

RETURN

REM revising plant types
BLIi,2]1=9

I3=LEN(S3%)

PRINT TAB(3); "Enter description of preffered plant L[max 1¢

INPUT As$
A$=UPS%(A%)

IF I3=0 THEN 3090
L=P0OS (5%, A%$)

IF L>0 THEN 3120
S$CI3+1, I3+101=A%
BLI1,7]1=(I3+10}/10
GOTO 3130

BL{Il, 71=(L+9)/10
RETURN

REM backfill data to file
READ #8,1; N

N=N+1

PRINT #8,1;N
N1=N+1

MAT PRINT #8,N1;A,B
PRINT #8;5%
CL31=N1

EaD #2, 1 N
N1=g%*N+1

MAT  PRINT #2,N1;C
RETURN

REM printing

PRINT TAD(S); "Do you want a print of this data

INFUT R%

R&=UPS$(R$}

IF R&="NO" THEN 3770

IF Re="YES" THEN 3480

GOTO 3420

N=10

PRINT #M; CTL (L)

PRINT #N; TAB(50); "BACKFILL"
PRINT #N; TAR(B50); "xw#ssrrisn’
CRINT #N

PRINT #n; TAR(40); "vertical trench volume

TR ATDI=N THEN PRED

" .
?

sTracters

(X3



3530
3560
3565
3566
3570
3580
2590
3600
3610
3620
3630
3640
3650
3660
3670
3680
. 3690
3692
3694
3696
3700
3710
3720
3730
3740
3750
3760
3770
4000
3010
4015
4020
4030
4040
4050
4040
4070
2080
4090
4104
4110
4120
4130
4140
4150
4160
4170
4180
42C0
4210
422

4230
425

4260

PRINT #N; TAL(40); "batt

: ered o 1 = "; AL23; "
PRINT &N trench volume AL
PRINT #N; TAB(40); "1a i

i yer thick 5 = ";B1;"

PRINT #N ness ® H
PRINT #N; TAB(10); "gang no. "; TAB(23); “gang size"; TAB(A0): "
PRIﬁT #NiTAB(55)J“standard " TAB(T70); "revised; TAR(SS),; "du
PRINT #N; TAB(100): *duration®
PRINT #N; TAB(55); "output"; TAB(70); "output"i TAR(ES); “vertic
PRINT #N; TAB(S5S); “Lm3/hT1"; TAB(70); “Im3/hT 1" TAB(33); "Lhr/
PRINT #N; TAB(10); "=—————— "i TAB(29); "——— " TAB(40); M=
PRINT #N; TAB(23); "=——w————— 'S TAB(70) M " TAB{(83); e
PRINT #N; TAB(100); "=——m————— "
PRINT #N TAB(100); “batier

FOR Ii=1 TO 4

,TAB(lOO)s”[hrlmZ

PRINT #N; TAB(12); I1l; TAB(27);BCI1, 11;
IF BLI1, 21=9 THEN 3720

I2=BLIl, 21

IF 12>0 THEN 3700
PRINT #N; TAB(33);

GOTO 3740

PRINT #N; TAB(40); M$L10#12-9, 10#121; TAB(33):

G0TO 3740
I2=BL[I1, 71

PRINT #N; TAB(40); S$[10#12-9, 10#121; TAB(33):

PRINT #N;

USING 3750;BCI1,31,8CI1,41,BLI1,51,BLI1, 5]

IMAGE ddd. dd, 9x, ddd. dd, 9%, ddd. dd, 9x, ddd. dd

NEXT Il
RETURN

REM roadbreakout data

PRINT TAB(3); “BREAKOUT MATEBIﬂg

R3=0
INPUT A%
A$=UPS$(AS)
IF A$.—HC"
IF A$_I|F_‘"
PRINT TAB(1C);
PRINT TAB(10);
PRINT TAB(10);
G0TO 4010
INRPUT Wl
R3=R3+1
R3=R3+1
PRINT TAB(10)i
INPUT W1
PRINT TAB(10);
INPUT D1
2=W1%D1
RETURN
REM concrete
B[ L J.:—- 4

[;__; \JJ"‘].. «:.1
RETURN
REM

biLil, wd=. ©

(C/F/7) "

I

THEN 4120
THEN 4110

"ROAD BREAKOUT MATERIAL CODES"
"¢ -~ CONCRETE"
"F - FLEXIDLE"

"BREAKOUT WIDTH (m) ;

"DEPTH OF ROAD (m) "

road canstruction

flexible road canstructian

b
w
~J
£



42270
4280
4300
4310
4320
4330
4340

oo
Y

4360
4370
4400
4410
4420
4430
4430
4450
4440
4470
4480
4490
4500
4510
4520
4530
4540
4550
14560
4570
' 4580
1 4590
4600
4610
4615
4620
4430
4640
4650
4660
4670
44630
4685
4690
4700
4710
4720
4720
4740
4750
4740
4770
4780
4790
4800
4810

BL2,31=1. 74

RETURN

REM resources 2 durations

BC1, 11=BC2, 21=2

BC1, 21=BC2, 11=1

BC1,41=Br1, 33

BLZ2, 4]=BE25 33

CC1, 31=RZ/GCi, 43

BL2, 51=R2/B(2, 4]

RETURN

REM Tsults

GOTO R3 OF 4420, 4440

PRINT TAB(10); "CONCRETE ROAD CONSTRUCTION®
G0TO 4450

PRINT TAB(10); "FLEXIBLE ROAD CONSTRUCTION"
PRINT TAB C10); " 34384693 36463 356 35 36 04646 96 96 26 36 36 36 5 2 46 46
PRINT

PRINT TAB(10); "BREAKOUT VOLUME = "; RZ2; "m3/m"
PRINT

PRINT TAB(5); "GANG"; TAB(15); "LABOUR"; TAB(25); "PLANT"; TAB (4
"OUTPL

PRINT TAB(&0); "DURATION"

PRINT TAB(40); "Cm3/hr1"; TAB(&0); "Lm/hr 1"
PRINT

FOR I=1 TO 2

PRINT TAB(6); I; TAB(15); BLI, 11;

IF BLI,21=9 THEN 4580

PRINT TAB(25); P$CL10#BLI,21~-9, 10#BC(I,211; TAB(40);

GOTO 4590

PRINT TAB(25); X$[L10%#B[I, 61-9, 10%BCLI, 611; TAB(40);

PRINT USING 4600;BCI,41,BCI., 5]
IMAGE dd. dd, 15x, dd. dd

NEXT I

PRINT

PRINT TAB(S); "Do you want to amend any of this data

INPUT R$

R4=UPS%(R%$)

IF R%="YES" THEN 4680

IF R&%="NO" THEN 4930

GOTO 4620

PRINT TAB{(5); "Enter the gang number "
INPUT It

PRINT TAB(S5); "Preffered gang size ",
INPUT BLIL, 113

PRINT TAB(S); "Do you want to change %the plant

INPUT R%

Re=UPS%(R%)

IF R%="YES" THEN 4770
IF R$="NO" THEN 4780
GOTO 4710

GOSUB 5000

PRIMT TAB(5); "Enter preffered output (mS/hm)
INPUT BCIL, 41
BLIi, 51=RCI1,41#RZ

AR (S e ey T nYen
PRINT TaR(3); "Anu moTea simine

",

?



4320
4830
484Q
48350
4860
4870
4880
4890
4900
4910
4920
4950
3000
5010
5020
5030
2040
2050
5060
5070
5080
3090
5100
5110
15120
1 5200
5220
5230
3240
5250
5260
5270
5280
. 8290
5300
2310
5320
3330
5340
5350
5360
5370
5380
3390
3400
5410
5420
54320
5440
5450
54460
5470
5480

=100
- F PN

INPUT RS

R&=UPS% (R$)

IF R$="YES" THEN 4480

IF R$="NO" THEN 4870

GATO 4810

PRINT TAB(S); "Do you want to review this data "
INPUT R$%

R$E=UPS$(R%$)

IF R$="YES" THEN 4400

IF R$="NO" THEN 4950

GOTO 4870

RETURN

REM changing r/b plant

BLI1l, 21=%9

INPUT A%

AS=UPS$(AS)

I3=LEN(X$)

IF I3=0 THEN 35080

L=POS(X%: A%)

IF L>0O THEN 5110

X$LI3+1, I3+101=A%
BLI1,61=(I3+10)/10

GOTO 5120

BCLI1l, 61=(L+9)/10

RETURN

REM printing to lp

N=10

PRINT TAB(S5); "Do you want a print of this data
INPUT R%

Re=UPS%(R$%)

IF R&="YES" THEN 5290

IF R$="NO" THEN 353590

GOTO 5230

PRINT #N; CTL(1)

PRINT #N; TAB(S50); fROAD BREAKOUT"
PRINT #N;TAB(BO);”**%%***%*ﬁ*%*"
PRINT #N

cOTO R2 OF 5240, 5260

PRINT #N;TAB(40);”CONCRETE ROAD CONSTRUCTIOMN"

¢QTO 52790 .
PRINT #N;TAB(40);“F1exible road construction”
PRINT #N;TAB(4O);“************%%*%%%%%4%*%%w“
PRINT #N ) )
PRINT #N;TAB(BO);"HIDTH u TAB (S0 WL [ml
PRINT #NsTAB(BO);"DEPTH“;TAB(SO);Dl;" Lml"
PRINT #N;TAB(BO);“VDLUNE";TAB(SO); 2;" [m3/ml1"

4 .
?

PRINT #N H 1 11 T A I3 ~ - " T

PRINT #N;TAB(IO)s”gang";TAB(EO); LABOURY; TAD(40); "PLAMNT™: 1

PRINT #N;TAB(BO);"REVISED“}TAB(lOO)J”DURATIDN”

PRINT sn; TAB(&Q); "output”i TAB(BO); "output” 507 "STANDAR

;giNT #N;TAB(&O);"EmB/hr]";TAB(BO);”[mZ/hr]“;TAB(lOO);“Chr

PRINT #N; TAB(10); "—==777~ ", TAB(20); e T TAR LG e
W TAB(100); Mmmmmm e n BT, e

PRINT an); TAB(B0): "——=7777

- et

jn R S SRS ISP
t N A s

=
O8]
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53500
2510
5515
5520
5530
3540
53950
53560
9370
o580
35590

6000.

6010
6020
6030
6040
- 5050
6055
6060
6070
6080
6090
6100
6110
6120
9999

FOR I=1 1O 2

PRINT #NJTAB(IZ)sIiTAB(EO);B[I,1];TAB(40)£

IF BLI.21=9 THEN 3540

PRINT #NJP$CIO*B[I;23*9,lo*BCI,QJJ;TAB(éO)i
GOTO 5550

PRINT #N;XSLIO*BCI;6]~9;IO*BtlzélliTAB(éO)
PRINT #N; USING 9560; BLI. 31,801,431, B, 51

IMAGE dd. dd. 15x, dd. dd, 15x, dd. dd
PRINT #N

NEXT I

RETURN

REM r/b data to file
READ #9.1; N

N=N+1

Ni=N+1

PRINT #9, 1; N
CL&61=N1

MAT PRINT C

PRINT #9,N1;R2,R3
MAT PRINT #9 B
FRINT #9; X$

READ #2, 1; N
N1=2%#N+1

MAT PRINT #2,N1;C
RETURN

END
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DSHED

10
15
20
30
40
50
60
100
110
120
130
140
150
190
200
210
211
212
215
220
225
230
240
250
260

270

280

. 290

1300
310
315
320

330
500
505
510
520
1000
1010
1015
1020
1025
1030
1040
1045
1050
1060
1070
1080
1070
1100
1110

COM N1,F1$L301

REM DRAINAGE SCHEDULE
REM N. BARTRAM APRIL
FILES ¥, ¥, ¥, %, 3%, *, 3%, 3%, 3%, Tepor

FOR =1 TO 9

‘79

ASSIGN F1s${3%J-2, 3%J1, J, V1

NEXT J

DIM E1%[0101, EQ0$[&601, AL201,B$L101, P$C101, DL2, 71, M[201, VL2]
DIM M$L[801, XL9, 21, SCS, 51, RC303, CFL 1001

t, master

DIM EL?,91,R3$[201, S$[2401, F$L240]

N=10
Ag=" 1
GOSUB 1000
READ #2, 1;J
12=0
I2=12+1

PRINT "211 i2",1I2
PRINT #N; CTL(1)
GOSUB 1200

GOSUB 1400

PRINT #N; CTL (1)

IF AC11=0 THEN 250
GOSUB 1500

IF AL21=0 THEN 270
GOSUB 2200

IF AL31=0 THEN 290
GOSUB 3200

IF AC41=0 THEN 310
GOSUB 3800

IF ALS51=0 THEN 320
GOSUB 4200

IF AL&61=0 THEN 300
G0SuUB 5000

G0OSUB 1450

IF I2<J THEN 210

CHAIN V1, "drepo", 280

STOP .
REM contract name

PRINT "## FILE ERROR DETECTED IN DSHED #x"

CONVERT F1$L03:,31 TO X, 1020
GOTO 1030

GOTO 510

X=X+1

READ #11, X; El%, EO%

=10

LR;NT #N; TAB(40); "BILL ITEM TIME ANALYSIS® '
PRINT #N; TAD (400 Vst st fsesnitse st axn’; TAR(80); "DATE"
D1=TIM(2)

D2=TIi1(3)

MAT A=ZERC121

MAT READ A

DAaia 21 26, 1. 30, 31, 30, 53580 54, 5y 531,55, C1

141,



1120
1140
1150
1160
114653
1170
1180
1182
1184
1186
1188
1190
1192
1193
1194
1196
1200
1220
1230
1235
1240
1250

1260

1270
1280
1290

1400
1410

1420
1425
1428
1430
1432
1435
1437
1440
1442
1445
1446
1448
1450
1460
1470
1480
1485
1486
1420
1500
1510
1518
1520
1540
1380

=L~
I

D3=(D2+1900) /4
D4=INT(D3)

IF D3-D4>0 THEN 1145
AL21=29

FOR Il=1 TO 12

IF DL <= ACI1] THEN 1184
D1=D1-A[I11]

NEXT 11

PRINT #N; USING 1186:Di, I1,D2

IMAGE dd, "; ", dd, "; ", dd

PRINT #N

PRINT #N; TAB(50); "ESTIMATE REFERENCE " EL®
PRINT #N.TAB(SO),"CDNTRACT " EOQO%
MAT READ X

RETURN

DATA 1,35,6,11,12,17, 18, 24, 25, 31, 32, 38, 39, 48, 49, 57, 58, &4
REM item desc.

I1=2+#12

READ #2, I1;E1%, B%, P$

MAT A=ZERL10]

MAT READ #2, I1+1; A

PRINT #N; TAB(30); "[ item count ";I2;" 1"

PRINT #N; TAB(30); "BILL NUMBER"; TAB(SQ):El%

PRINT #N; TAB(30); "PAGE NUMBER"; TAB(S50); B%

PRINT #N; TAB(30); "ITEM NUMBER"; TAB(SQ);P%

RETURN

REM control arrays

MAT READ #3.12;D. M _

PRINT #N; TAB(30); "RUN NUMBER"'TAB(SO);MEEJ;

IF ML2] <= 30 THEN 1437

READ #1, 3: S%

READ #1,5:F%

P=(8#(M[2]1-30))-7

GOTO 1445

READ #1,2; 5%

READ #1,4:iF%

P=(8#M[21)~7

PRINT #MN; " = ", 8S&%[P,P+71;" — "iFs[P,P+7]

RETURN

RETURN

REM

PRINT #N; ¢ "

FOR L=1 70 110

PRINT #N;"—-";

NEXT L

PRINT #N

RETURN

REM excavation

COSUB 1450

M&="jcb 3ycb 3cjcb 2djch BOSjch BChych 207hy-mzc ZELo t
MAT E=ZERLS, 71 R
MAT READ #4,A011; V. E

FRINT #M;i" ! TXCAVATICN", TAG(2F ) "

* [N S Landiand o
e R A el L SR L
. DRI R

.142.



1570
15375
1600
1610
1615
1620
1622
1630
1635
1640
1630
1660
1670
1680
1690
1700
1710
1720
1725
1730
1750
1760
1770
©1780
1790
1800
1810
1815
1820
1830
1840
1850
1860
1870
1880
18920
1300
1910
1920
1930
1935
1940
1250
1960
1970
1980
175
17920
2000
2210
2Cz20
=CZ0
2040
=030

PRINT #N; resgurce P

PRINT #Ni " STD DUTPUT ! REV QUTPUT '  DURATION e
PRINT #N; TAB(4); " 1", TAB(29); " Cm3/m] Le TAD (&S
PRINT #N; ™ Cm3/hr1 ! Cm3/hr] s Thr/ml o
GOSUB 1450

PRIMNT #N; USING 1622 A%$:, ML31, A%, VL 11, AS

IMAGE#. ax, a, 2%, "STRATA", Qx. dd. &y, 2,2y, "WERTICAL ", 2y dsA A7
11=0 - Dx,ddq
I1=1I1+1

IF ELI1, 13=1 THEN 1670

IF 11<9 THEN 1435

GOTO 1700

PRINT #N; SPA(3);M$ILXCI1, 11, XLI1,211;:; TAB(&L&D); "1

PRINT #N; USING 1&90;ECI1, 23, A, ECLI1,31, A%, EL11,41, A%
IMAGE 4X:¢d. dd, Sx, a, 4«x, dd. dd, 5%, a, 4x., dd. dd: S5x, a

PRINT #N; TAB(4); " obstruction “iML41; TAB(29): "1 "i TAB (45
IF I1=%9 THEN 1760

I1=I1+1

PRINT #N; SPA(3);M$IXLIL1, 13, XCI1,231; TAB(&F); "1 v

PRINT #N; USING 1&90;ELIL1,21,A% ELI1, 31, A% ECIL, 41, AS$
6070 1780

PRINT #N; USING 1770

IMAGE 14x, "'",14x,"t", 14, "t"

PRINT #N; TaB(4); "! depth “;DL1, 31 TAB(29);: * ", TAB(49); *!
IF I1=9 THEN 1830

I1=11+1

PRINT #N; SPA(3); MSLXLI1, 17, XEI11.,2]1; TAB(&LD); "t";

PRINT #N; USING 1690;ELI1, 21, A%, ELIL1,3],.A%, ELI1, 41, A%
GOTO 1840

PRINT USING 1770

PRINT #N; TAB(4); "} width “;DL1,41+DL2,41; TAB(29); "!'"; TAD
IF I11=9 THEN 1200

Ii=I1+1

PRINT #N;SPA(3);M$IXLIL1, 11, XCI1,211; TAB(&L&DZ);: """,

PRINT #N; USING 1690;ELI1, 21, A%, ELI1,31, A%, ELI11,4], A%
G0TO 1920

PRINT #N; USING 1770

GOTO 1970

Il=11+1

FOR Ji=I1 TO 9

IF ECLIL1, 11=0 THEN 1960 1,231 TAB(&T) "
PRINT #N; TAB(4); "' ", TAB(22); "' "; TAB(4F); ™! "iMSOrCJdl, 1T,
PRINT #N; USING 16%0;ELJY1,21, A%, ELJL, 3], A%, ELJL, 41, A%
NEXT Jt ) .

IF V[21=0 THEN 2060

PRINT #N; USING 1985 A%, A%, VL21, A%

IMAGE #, 4x,a.;4x,a,2x,"BATTERED”.EA,dd d, 2x, a

FOR Il1=1 T0O 9

IF ECI1, 11=0 THEN 2040

PRINT #M; SPA(3); M$L[XLIL, 11, XLI1, 2105 TABC(SLT ), "y

PRINT #ii SING 1690;ELIL,31,A%, ELIL,&1,A% ZCI11,71, A%

PRINT #MN; TAB(4); "' TAD(ZF ) " 1" Tal(49): "t h,
NEXT 11 B -
FRINT BN TAB(SET) " TAB(CH; "0 TABCTY ) “ i TabL1g,;; e



RETURN

REM sharin
MAT E=ZERC
MAT S=ZERTCL
MAT READ
GOSUB 1450
PRINT
PRINT
PRINT
PRINT
PRINT
GOSUB
PRINT
I=1
c0sSuUB
PRINT
GOSUB
GOSUB
1=2
PRINT
IMAGE
G0SUB
PRINT
GOSuUB
GOsUB
I=3
PRINT
c0suUB
PRINT
G0SUB
GOSuUB
I=4
PRINT
G0OSUB
PRINT
COSURB
GOSUB
=5
PRIMY
PRINT #N; T
PRINT #N;
IF ECS, 11
PRIMNT #N;
IMAGE #., 41
GOSUB 3010
RETURN
PRINT #N;
IMAGE #, x.,
PRINT #N; T
RETURM
PRINT #N;
IMAGE 4,(,
PRINT- "

tEonrt.

#NG T
#NG T
1450
#N; T

30Q0
#N; T
30350
3100

#N;

3000
#NG T
3050
3100

#N;

3000
#N; T
3050
3100

#N;

3000
#N; T
3090
3100

#NG T

l
My
33

#N; TAB(G); "
#N; TAB(34); !
#N; TAB(99); "¢

#, 3x,

9
S, S1
S, 41
#5,A[21; S, E

AB(4); "5"3
AB(34); "!

AB(4); "! depth

AB(4); "!'"; TAB(14); !

USING 2336
" ! “' 9XI ) ! n

» 1O0x, "t

AB(4); "!"; TAB(14); "!

USING 2336

2] " .
L

AB(4); TAB(14); "!

USING 2336

AB(4); "!'"; TAB(14); "!

i
?

AB(4Y; ", TAB(14); !
AB(54); "' 3 men Jcb
USING 1690‘5[1;2]/A$
<= 1 THEN 2330

USINC F’E‘IO/ A‘s A%l Af’:’: EE5, l]“‘

, 8, 9x,a, 10x, c]3) d, " na

USING 3C035;ECI. L]
“SheE‘tS"i x, dd, 2. “nao'
AR(S4); "1 TAB(L? ) "

273, &

USING I,2
Ldd, "o

“wal
H

(2 W
e
\

144,

shovring"s TAB(14);
Tesogurces"; TAB(&L&D )
DURATION"; TAB(114);
TAB(14); "ty
m/hr"; TAB(FF); !

";DL1.,

5
-

-[u

7
"t otupe"

"oy

"ot o

TAB(ZS); "',
31 TAB(25); "1 ",

close”; TAB(23); "*!";

1
; 23S

)
P TAR(ZG )
std output';

TAB(ESR);
hre/m*; TAB (114

MEDIUM"; TAB(25); "!";

§oat .
¥

open'; TAB(25); "!

pinchers”; TAB(25); "' ",

1.3 #

P TABBa); Y

1,321, ECI, 4]

vod odd, o - v, dd,t vo

T&D(PT

fﬁm

-
i

oy

i i,
£

fi3

PR A T
. )

CuUTRL

m/ b

iy m =

~B«

TA

e



3070
3075
3080
3090
3100
3105
3110
3115
3120
3200
3215
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320
3340
3350
3360
3370
3375
3380

3390

' 3395
3400
3405
3410
3415
3420
3425
3420
3435
3440
2445
3450
3500
3510
3520
3540
3545
3550
3560
3570
3520
3590
3600
3620

~ LA

PRINT #N; ' m/c "

PRINT #Ni TAB(&69); n1v,

PRINT #N; USING 149Q;S[CT, = I S .
RETURN I)c.];Afg'SCL; 31, A%, SLI, 47, A%
PRINT BN TAB ()5 "1 ", TAR(14); " 1 "; TAB(25); "1 v,

PRINT #N; USING 3110;ECI, 5] o

IMAGE #,x,"struts“)x,dd," no

GOTO 23010

RETURN

REM bedding
MAT R=ZERL[201
MAT READ #6,AL031;R

GOSUB 1450

PRINT #N; TAB(4); "! BEDDING"; TAB(14); “! PIPE '"; TAB(30); "I
PRINT #N; TAB(42);"! DISPLACED ' RESOURCES"; TAB(&9); "! STD
PRINT #N; TAB(84); "! REV DUTPUT"; TAB(99); "! DURATION"; TAB(:
PRINT #N; TAB(4); "!"; TAB(14); ! no '"; TAB(30); "Cm3/ml1"; T+
PRINT #N; " [m3/m1"; TAB(S4); "!"; TAB(49); “! [m3/hr1"; TAE (84
PRINT #N; TAB(99); "' [hr/ml1"; TAB(L114); " 1" —
GOSUB 1450 ST
M$="concretegranularsel fill" igTu’
FOR I=1 TO ML[11 Sy
PRINT #N; USING 3350; MLI+127, 1 T s

IMAGE #,4x.,"! shape ",d,x,"!'",2x,d,3x, ""
GOTO MLI+121 OF 3370, 3390, 3405, 3420

X1i=1

X2=9

G0OTO 3430

X1=9

X2=1

G0TQ 3430

X1=9

Xa2=17

G60TO 3430

X1i=9

X2=0

PRINT #i; USING 3435 MSLCX1, Xi{+71,RLI13

IMAGE #, x, 8a, 3x, dd. dd, 3x, "!"

PRINT &M, USING 2445;RUI+12]

IMAGCE #, 2x,ddd. dd, 3x, "!"

PRINT #M; " 1 gngr 2 lab “;

PRINT #N; TAB(6F); "1

PRINT #N; USING 14690iRCI+41,A% RLI+B1, A%, RLI+141, A%

IF MLI+121=4 THEN 3600

PRINT #N; TAB(4); "1, TAB(14); "!";

PRINT #N;, USING 35501

IMAGE #,2x.,d,3x, "!"

PRINT #M; USING 3435 M$LX2, X2+71, RLI+2]

PRINT #N; TAR(S4); "1 " TAB(&L?); "1™,

PRINT #N; USING 35390, RLI+&I,RLI-1I0]

IMAGE 4x,dd. dd, Sx, "!",4x,dd. dd, 3x, """, 14x, "t " o

MEXT T ST AR ST
TAR{Z2L5, " TAR LG ) " e

e e ol

VRN o P B SR A

PRINT %N, TAB(4); "' TaB(14): " "

OO TRIT LRI FAT /AN
. PRI I P T S e R e



PRINT #N;FAB(4);"!";TAB(14);“5";TAB(2105"!“;TAB(42);“f’W
PRINT #N; USING 3445;R[17]

PRINT #Ni TABC(&D); "1 TARB(SA); "1 "; TAB(99); "1 ";

PRINT #N; USING 2367Q;RC181

IMAGE 4x,dd. dd, Sx, »i»

RETURN

REM pipelaying

MAT E=ZERL[4, 2]

MAT READ #7,A[41;E sfibret

READ #7; £0% C rane any m/c
C3="clay concreteconcreteiron steel plastic é/ceme
M$="3cb 805 Jcb 806 hy—-mac 380o%k Thé jch S07 Jeo
GOSUB 1450

PRINT #N; TAB(4);"! pipelaying”; TAB(17); " ! depth"; TAB(23);"
PRINT #N; "! material !'"i TAB(4&); "resources”i TAB(&?); "1 3TL
PRINT #N; TAB(B4);"! rev output"; TAB(F9); "! duration"; TAB(1

PRINT #N; TAB(4):; "'"; TAB(17); ! Cml U LmIYs TAB(3S): " TF
PRINT #N; “! [m/hrl"i TAB(84); "' Cm/hrl1"; TAB(FZ); "! ChT/ml";
?23”8 1450 IA"; TAB(35)
I=I+1 TRUT
PRINT #N; USING 3950; 1 A :

;e TABC
IMAGE #,4x, “!'",4x,d,7x,"'" ?;14);u."

PRINT #N; USING 3970;DLI,31,DCLI.21

IMAGE #, x, dd. dd, x, "!" X, dd. ddd, xx, "!"

I1=MEI+61

PRINT #N; USING 3995;C$[8#I11-7,8%I11,EL1,I1

IMAGE #. x, 8a. X, "'", x,d,x,"1lab”

IF EL2, 11=0 THEN 4060

IF EC2, I11=9 THEN 4050

I11=EL2, 11 ,

PRINT #N; USING 4040; M$[10%#I1-9, 10%#I11

IMAGE #, x. "+", x, Ba

G0OTO 4060

11=E[6, 11 -

PRINT #N; USING 4040; EQ%[10%I1-9, lO®IL]

PRINT #N; TAB(&F): " 1"

PRINT #N, USING 1670, EL3, 11, A%, EC4, 17, A%, ELD, I1, A%

IF MC1il=1 THEN 4100

G070 3930

RETURN

REM backfill

MAT E=ZERC4, 8]

MAT RCAD #82, AL31; VY E

READ #8:C#

- - "

g;gUgUngg JCB e PROTT SOURCES™: TAR (69

ATIOM"; TABCL147

READ #1,1;B1,B1 ;.
PRINT #N; TAB(4); "! BACKFILLY, TAB(=24); " VOLUME": TRB(I9); "

BRINT #M; "' std output"i TAD(B2):"! REY 2ufput": TaBo™;
PRINT #N; USING 4210; Bl
[MAGE £, 4x, “1 layers = toloddvom 0

BRINT #N; TAB(24); "' [m3/m3"i TAB(37): "1 TAD (6705 "1 Lo
.~ e e cr ik g
]

Pl aads P D N A . R T
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GOSURB 145

J1=0

JI=J1l+1

I=0Q

IF Ji=2 THEN 4400

PRINT #Ni TAB(4); "' vertical®; TAR(24); "I n;
G070 4410

PRINT #N; TAB(4); "' BATTERED"; TAB(24); "' ";
PRINT #N; USING 4420;VCJ11]

IMAGE #., Sx, ddd. dd, 3x, "' ¢

I=I+1

PRINT #N; USING 4450;ELI, 1]

IMAGE #, x.d, x, "lab™

IF ELI, 21=0 THEN 4530

IF ECI,21=9 THEN 4510

J2=elI1, 2]

PRINT #N; USING 4040; M3L10%J2-%, 103%J2]
GATO 4530

J2=ELI, 7]

PRINT #N; USING 4040; CHL10#J2-9, 10%J21]
PRINT #N; TAB(&Q); "1™

PRINT #N; USING 1690;ELI,31.A4%, ECI, 41, 4%, ELI,J1+41, A%
IF I=4 THEN 4580

PRINT #N; TAB(4); “!'"; TAR(24); "!'"; TAB(39); " 1"
GOTO 4430

IF Ji=2 THEN 46410

IF EC1,61=0 THEN 4610

GOTO 4340

RETURN

REM toadbreakout

MAT E=ZER([2, 61

READ #9, AL61:R2:R3

MAT READ #9:E

READ #9;R$

GOSUB 1450
PRINT #N; TAB(4); "' road breakout ! volume'; TAB(39), " ! REE

PRIMT #N; "' std ousput"; TAB(84);"! rvav output™, TAB(P%); "!
PRINT #N; TAB(114); "'

PRINT #WN; TAB(4); "'";, TAB(24); "! Cm3/m1"; TAB(39),;, “'" TAR (&Y
PRINT #N; TAB(84); "! [m3/hr1I"; TAB(F?); " Lhr/mI"i TAl(114),
GO8UB 1430 Zar; TAk(
M&="compressori.p. h. " ation®
IF R3=1 THEN 5160

PRINT #M; TAR(4); "! FLEXIBLE"; TAB(24); "' ", Cm3/hr:
G0TO S17C ‘

PRINT #N; TAB(4);"! CONCRETE"; TAB(243; " !,

I=1

PRINT #M; USING 44205 R2
FRINT #N; USING 4450;ECI, 11

IF ECI,21=0 THEN 5240

IF ECI,21=9 THEN 3240

I1=C01, 273 ‘
PRINT #N; USING 4080;MS{10%I1-9, 10% 11

GUTO Szeww




3240
5250
5260
5270
5280
5290
5300
5310
5320
9599

I1=ELI, &1

PRINT #N; USING 4040; R$[10%11-9, 10%I1]

PRINT #Ni TAB(&9); "1,

PRINT #Ni USING 1890iECI, 31, A%, ELL, 41, A4S, ELI, 51, AS
IF I=2 THEN 5320 -
PRINT #N; TAB(4); " 1", TAB(24); " 1" TAB(39); * 1

I=2

€0TO 5190

RETURN

END



PRI

-

o

10
15
20

CE

COM N1, F13[303,21,N

REM PIPELINE PRICING
REM N. Bartram
FILES By 3, %, ¥, %, ¥, %, %, DT, ucd
DIM P$LS01. CL40Q1, M$L1001, EC1S, 31, P1SC4A0T, RL101, PLiC, 2]

DIM MEEO]:AEBO]:VCE];2[9,7],SC10.63 0,41, PL10, 33, FL10, 23
DIM GL3, 231, A%L21, HL20, 33, CSC202
GGSUBR 800
MAT M=ZER
MAT G=ZER
MAT C=Z7ER
PRINT TAB(20); "PIPELINE PRICING"
PRINT TAB(20); "3#3#383843# 44485530

Z1=1

JI1={EN(F1$}

IF J1=0 THEN 220
. GOSUB 710

GOSUB 3000

MAT PRINT #9,2;C

PRINT #9:Ps$

GOSUB 1000

GOTO 230

G0SUB 4000

GOSUEB 6000

GOSUE 7000

CHAIN "pricel™

STOP

REM return pricel

ASSIGN "pr", 2, V1

ASSIGN "ucd”, 10, V1

G0SUB &45C0

REM auto price

GOSUB 800

GOsUB 910

G0OsSUB 1022

CHAIN Vi, "prical", 600

REM zaroes

MAT G=ZER

MAT E=IER

MaT 8=ZER

MAT B=IER

MAT P=IER

MAT F=ZER

RETURM
FOR J=2
J1=3%J
ASSIGHN FislJi-

i
A

COMTRCL PROGRAIMIME
June 79
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™mr
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70

el !
[SS IR

13, 4, Y%

44444

REH
FRINT

-
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MAT R=ZERC[C2, 71

MAT A=ZERC101]

READ #2, 1: N2

FOR I=1 TO N2

MAT  READ #32, IR, M

IF MC[21 <> N1 THEN 2090
J=2%1+1

MAT  READ #2,Ji A

IF AC101=0 THEN 1120
GC1I=QC11+ML171]

GOTO 1130 .

GL13I=11C171

REM excavation data

MAT Z=ZER[?.71

IF AC11=0 THEN 1210

MAT READ #4,AL011; V. Z
GL21=QL2T+(VL1Ix¥MI171)
QL31=QCL3I+(VL2I=#ML17 1)
FOR J=1 TO 9

ECLJ, 11=J

ECJ, 21=ELJ, 21+(ZLJ, 4I&ML171)
ECJ, 31=ELJ, 31+(ZLJ, 7IMLL71)
NEXT J

REM shoring data

IF AC21=0 THEN 1280

MAT Z=ZERC[S5, 41

J=AL21]

MAT READ #5.,J; 1

11=4

FOR L=1 TO 6

It=I1+1

SCL, 131=I11

FOR J=2 TO 6

SrL, JI=SCL, J1+(ZLJ-1, 41*ML171)
NEXT J

MEXT L

REM bedding

IF AL31=0 THEM 161G

MaT C=ZERLCZ2C]

MaT  READ #&6,A0C215C
QrAa1=Qra4l+(CLLI#MILT7I)
GLS51=QL5I+(CL3T#MILTT)
Qro&1=QLel+(CL2I%MIL17T)
OE7]=O[7]+(CE4]%M€17])'
S1=f0131

S2={l14]

REIM ouupuis

RL1, 12=4

pro, 11=1

FOR U=
I}T o

.150.



BCI;4]=pfl;4]+(CEJ+10]*M[17])

GL4, JI=3
GOTO 1400

BC1,33=BC1, 31+(CLJU+BI&MI17])

GL3, Ji=2

BL1,2I=BLL, 2I+(CLU+1GIRMILTT)

GL4, Jl=i
GOTC 1500

BL1,31=BC1, 31+(CLU+BI#MIL17T)

GL3, J1=2

BC1,431=BC1, 41+(CLU+10QI&ML171)

GL4, J1=3
GOTO 1400

BL1, 31=BC1,31+(CLJU+BI#ML17])

GL3, JI=2

GO0TO 1400

REM shpe 5 mats
NEXT J

FOR J=2 T0O 4
BL2,J1=BL1,J]
NEXT J

REM pipelaying

IF A[L41=0 THEN 1850

P2=QL1031=M[1]
GLi,13I=R[1, 2]
GL1,2I=RL2, 21
GL2,13I=ML71]
GL2,21=MI8]
MAT Z=ZERLCS, 21

MAT READ #7,AL041;Z

IF ZC2, 11=9 THEN 1755

M1=3

GOTO ZL[2,11 OF 1693, 1690, 1680, 14673, 14688, 1670, 1667, 1

Ml=M1+1
Mi=M1+1
il =it 4+t
M bt
Mi=fli
Fil=pil-l
Mi=M1+1
P, 1
Prlﬁ -
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iB3y
1840
1850
1920
i870
1880
1890
1900
2000
2010
2020
2030
2040
2020
2100
2120
2130
2132
2134
2126
2138

SENLRERIS BNV RIS
2y iy

2060
2370
migialy]
P
2390
2400
2410
Zid

J= PDS(P$ AT)
T TUEN 1830

Il=LEN(iT !
PELI1+1, I1+2]1=A%
\J)_——(I1 A2y s
P

RS W

PCI 11=J
GOTO 1710

REM bhavid i

= H

TF i ds
MAT £=7ERL[4,81]

MAT READ #8,ArC51; Y
QEBI=QLEI+ (VLI IaMl 171
QIrol=0Qroel1+(Yr21sMIL73)
FLL, lo=1

Fla, 1i=11

FOR J=1 TO 2

< THEN 2090

F[\Jl:’j] —E\Jl:]}‘\gtd'}'zy a7

MEXT J

NEXT

a1l C=ZERLC401]

MAT READ #%9.2;C
READ #9;P%

FOrR I1=2 170 @

IF QfIl=0 THEN 2138
QLIi=Quiisallil

NEXT I

PRINT TAR(S); "SUMMARY DOF 'PLE
TAB(40),; "=
PRINT TAR(10);: "MEaAN VERTICAL EXCAVATION VOLUME"; T

PRINT TAB(10): "RUN LENGTH";

TEOQE31=0 THEN 2210
PRIMT TABCLIO); "MZAM TATTE

-w-r»“‘, [ty

PRINT TAB(10); "PIFE DIAMETP?”:??&

IF GL1,21=0 THEM Z2UG
PRINT TaB(10); "2nd FLIPE DI
PRIMT TADCLO)

"‘(4’;:“‘." { H

PRINT TAB(10); "3AL

PRINT TAR(10); "WERTICAL TRENCH

IF QL71=0 THEN 2360

py s eI T Tt

ODRINMT TADCLIO? Moo ininiy

FOR J=L TO 15

IF £CJ, 130 OR Erd, 21=C T
T 2:—<@f:1w@ft3>7*rﬂ oy
IE OC32=0 HEN 24417
-r ""‘~~'r”‘“.a.‘.;‘j_‘,\, T,
L....u SR G B B g e A i
MOAT
—— -

. « -

FOR RUN NUMBER

\«"f“‘L! ’:’r/{r-:'u .

PRINT Tau(Ju).“B"DDTIP ’CLU‘i}
"Bedding"” FA«’EG};“Cover

PRINT TAB(10)i GL4T, OLDI, GLod.



FOR U=2 T0O &

IF SLI,J1=0 THEN 2440
SCI,JI=QL11/5C1, U]
NEXT J

MEXT 1
FOR T1=1 TO 10
IF DUI. L3=C THEN 252¢

FCR J=2 TO 2
IF BCI,JI=0 THEN 2510

BECI,JI=B{I,J1/QC11]

NEXT J

NEXT 1

FOR J=1 TO 10

IF PCJU, 11=0 THEN 25%0

FOR I=2 70 3

IF PLJ, I1=0 THEN 2580

PLJ, I1=QC11/PCJ, 1]

NEXT I :

NEXT J

FOR J=1 TO 10

IF FLJ, 11=0 THEN 2430

FLJ, 2I=FLJ,23/GQLC11

NEXT J

RETURN

REM drepo exc’s

M$="JCB 3, JCB 3c.,JCB 3d,JCB 805, JCB3 30&, ycb 807, HY-MAC 352
PRINT TAB(5); “Enter the UCD codes for the following excav

READ #10,4;P1% % K RH & JCB EOf
MaT READ #10, 3; H bg

I11=0

FOR I=1 TO 9

I1=I1+1

IF M$LIl, I11="," THEN 3107

PRINT M$LIL, I11;

GOT0 3100

PRINT TAB(23);

INPUT A%

IF LEN(A%) <2 2 THEN 31350

AE=UPSE (AT

J=POS(P 1%, A%)

IF J>»0 THEN 3170

PRINT TAR(S); "#+ ERROR — CDIDE "; a3, " 18 ™MDT I THE U
PRINT "Re—type code i
COTo 2110
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4040
4050
3060
4070
4080
4050
4100
4110
4115
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
4225
4230
4235
4240
4250
4260
4270
4280
4290
. 4300
4310
4320
4330
4340
4350
4360
4370
280
4390
4400
4410
4420
4430
4440
4443
4450
4460
4470
4510
4511
4520
45z
4540

+T20

PRINT TAB(10); "RUN LENGTH
INPUT GL13

PRINT TAB(10); "VERTICAL TRENCH
INPUT QL21]

PRINT TAB(10); "BATTERED TRENCH
INPUT QL31

PRINT TAB(10); "NUMBER OF PIPES
INPUT P2

QL103=P2

FOR J=1 TO P2

(in)
VOLUME (m3/7m)

VOLUME

(m3/m)

PRINT TAB(10); "PIPE *“, J

PRINT TAB(10); “"DIAMETER (m)

INPUT GC1, J2

PRINT TAB(10Q0); "MATERIAL (0O for code list}

INPUT GL2, JJ

IF G[2,J130 THEN 4210

€0SUB 4510

€0TO 4160

NEXT J

PRINT TAB(10); "BEDDING"

J=2

FOR I=1 TO P2

J=J+2

PRINT TAB(10); "PIPE "; I
PRINT TAB(10); "BED MATERIAL (O for code list)
INPUT GL3, 11 )

IF GL3, I1=4 THEN 4330

IF GC3, I1>0 THEN 4310

GOSUB 4630

GOTO 4250

PRINT TAB(10); "WOLUME (m3/m)
INPUT QLJ1

PRINT TAB(10); "COVER MATERIAL (O for code list)

INPUT GL4, 11
IF GC4,11=4 THEN 4410 -
IF GC4, I1>C THEN 4390
GOSUR 4420

GOTO 4230

PRINT TAB(10); "VOLUME
INPUT GQLJ+11

NEXT I

PRINT TAR(10); "BACKFILL™

PRINT TAB(10); "VERTICAL TRENCH DBACKFILL (m3/m)
INPUT QLS ,

IF Qr21=0 THEN 4470

PRINT TAB(10); "BATTERED TRENCH BACKFILL
INPUT QL913

RETURN
PRINT
PRIN
Me="Cl.aY, P3 C

(m2/m)

(m3/m)

TAB(iU);”CDDE”;TAB(SO);”MATERIAL“

TAB(iO);”————";TAB(EO};

.154.

CNCRETE, CONCRETE, IROM, STEEL, PLASTIC, A/CEMEN
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453595
4340
4570
4580
4585
45864
4595
4630
4631
44640
446453
4650
4635
44656
4660
4670
44680
44690
4700
4710
6000
6010
6020
6030
6040
6050
6060
6070
6080
6100
6110
6120
6125
6130
6140
&150
619595
5160
5165
6170
L5175
&£180
6182
65183
5170
6210
L22

622

6230
5240
5280
H2&

&243

’ ———~
e

Ii=I141

IF MSLIi, I13=%," THEN 4585

PRINT M$CIt, I11;

GOTO 4555

PRINT

NEXT Ji

RETURN

PRINT TAB(10); "CODE"; TAB(30); "MATERIAL"

PRINT TAB(10); "==—="; TAB(30); "——— ¥l
:T=;CDNCRETE;GRANULAR,SELECTED FILL, NONE REQUIRED, *
FOR P=1 TO 4

PRINT TAB(12);P; TAB(30);

Pi=P1+1

IF M$LPL,PL11="," THEN 4690

PRINT M%LPL,P11;

GOTO 4456

PRINT

NEXT P

RETURN

REM materials

PRINT TAB(10); "ENTER THE FOLLOWING MATERIALS COSTS"
PRINT TAB(1G); "CONCRETE BEDDING (#/m3)"; TAB(45);
INPUT MC11

PRINT TAB(10); "GRANULAR BEDDING (#/m3)":i TAB(43;
INPUT ML21

ME31=0

PRINT TAB(10); "PIPE PRICES (#/m)"

FOR I=1 TO P2

PRINT TAB(10);GL1,I1;" dia";

GOTO GC2, 11 OF &120,6130,6130, 6150, 61460, 6170, 6180, 6185

"PRINT * CLAY"; TAB(453);

c0TA 6190

PRINT *“ CUNCRETE"; TAB(43)i
GOTO 6190

PRINT IKON"; TAR(435)

GOTO &190

PRINT " STEEL"; TAB(43);

G0T0 6190

PRINT " PLASTIC"; TAB(43)
GOTO 6190

PRINT " ASBESTOS CEMENT"; TAB(45);
GUTO &1%0

PRINT " PITCH FIBRE"; TAB(45);
INPUT ML3+11

NEXT 1

PRINT TAB(10); "SHORING MATERIALS ~ ALL IMN Z0Z7T OF MATIERIC

PRINT TAB(10); "CLDSE SHEETING"; TAB(45);

INPUT ML6D
PRINT TAR(1C); "MEDIUM SHEETIMNG": TAB (45

INPUT M7
ARINT TAB(10); "OPEN SHEETING"; TAR(45);

IpPUT MLE1
. Pl =% .
P Lo AR o TR IV Hﬂ:k;l:!,{f:_Dl::‘”T\:?/‘l =N

| S
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5290
&3CC
6310
63220
6500
6510
6520
6525
4526
6530
6335
63540
6342
6350
65951
63560

6365
6570

&373

: 6585
L6590
6591
L6595
- 6600
6605
" 6610
L6615
6620

6630
6640

6645

6650
6655

L eb6S
6670

L6735
&80
6690
6700
6710
&720
7000
7010
7040
70350
7060
7070
7080
7050
7100
2C00
2010
2020

Do R WAV

. PRINT

INPUT ML9]

PRINT TAB(10); “SHORCO BOXES"; TAB(451Y;

INPUT
RETURN
REM proceed options

ML101]

PRINT TAB(10); "CONTROL COMMAND CA/C/R/S/P/

INPUT AS
AS=UPS$(AS)
IF As="9S" THEN
IF As="A" THEN
IF A$="C" THEN
IF A$="R" THEN
IF As="P" THEN
PRINT TaB(S); "AT
PRINT TAB(S5); "A
PRINT TAB(3); "
PRINT TAB(3};
TAB(3); "
TAB(3)i
TAB(S);
PRINT TAB(3); "
PRINT TAB(35);
GOTO 6510
REM summary
PRINT TAB(S3);

5400
6700
64690
6710
6720

PRINT
PRINT

ACCEPT.

CHANGE.

REVIEW.

SUMMARY. Tabulate the
analysed up to now

THIS STAGE YOU HAVE

i.e. you
and want
i.e. you

method for rte—analysis.

]
)
-

Y1}
ct
&)
t
o
U]
v
%}
ut
ct

4
T

|8

3

D

+

N ey

g
22

[11]

ot

o }

o n

[}

W
[ |
-4 ()3

o
['s gt

FIVE QPTIONGS *

are satisfied with &
that method adopiting
want to make some ch

1

Take a detailed lock at an al

the cost

1"

figure

PRINT. Generate a print of a method"

"No. "; TAB(10); "DURATION"; TAB(20); "LABOUR"; T#
PRINT TAB(40); "PLANT"; TAB(30); "TOTAL"

PRINT TAB(10); "Cmins/m1"; TAB(20); "C#/m1"; TAB(30); "CL#/m1";

PRINT
MAT E=ZERC(3, 41
FOR I=1 TO N
J=(2%#1)+8

READ #9.J:; Tl
MAT READ #%; E

"L#/ml1"; TAB(S50); "LH#/m1"

1) "MATERI A

40

PRINT USING 6670;I,T1,ECL1,11,ELL,23,E01,37,E01,4]
IMAGE 4x.,d, 5x,ddd, 7x, 4(dddd. dd, 3x) ;

MEXT I
GOTO 6310
CHAIN

Vi, "pricel', 400

CHAIN V1, "price3", 200
CHAIN V1, “price2", 400
CHAIN “price3"

REM data to file

MAT PRINT #9,1:6: 0
MAT PRINT #9, 3 E

MAT PRINT #9, 455

MAT PRINT #9,5:B

MAT PRINT #%2,6:7

MAT PRINT #9.7iF

AT PRINT #9851
RETURN

REM crane and drott

- 4 Y
RCAD 10, 25 0%
PRINT TAB(S), "Enter
I N R I I PN
maivi { £ N w2 NURRE HE R



8023
3040
3045
8050
80&0
8070
8075
8080
8020
8100
8110
8120
g2C0
8210
8220
8230
8235
8240

- 8245

8250
8260
8270
8280
8290
8300
8310
8320

- 8330
' B340

8350
B360

| 9999

INFUT A3

GOSUB 32¢0

IF Al=1 THEN B030

P$L19, 201=A%

CL101=HLJ, 31 .
PRINT TAB(S); "Enter code of Drott "
INPUT A3

GOSUB 8200

IF Al=1 THEN 8070

PEL21, 221=A%

CL113=HTJ, 31

RETURN

REM access wucd

Al=0

AS=UPS$(AS)

IF LEN(A$)=2 THEN 8250

PRINT TAB(3); "## ERROR two digit code Tequired #*"
Al=1

GOTO 8340

J=POS(C%, A$L1,1])

IF J=0 THEN 8340

JE(J#2)+1

MAT READ #10,J;H

READ #10, J+1;P1%

J=POS(P1%, A%)

IF J=0 THEN 83240 )

J=(J+1)/2 s

GOTO 8340

PRINT TAB(S); "## ERROR code ";A%$; " is not in UCD file #3
Al=1

RETURN

END

L1575



AR TR

GOSUD

PRICEL
SCOM ML, FIE020T, 71N
}2 ng FIFELINE PRICING - METHODS
L M. RARTRAM JidNE 7R
20 FILES #,%, %, %, %, %, %, UCD, 7R .
40 DIM GUS, 21, 20102, 0041, MI$0401, MSC201
?? .SIM Q0101 AECZ1, R$031, COS01, PSLS0T, 530201, KIZO, 31, P1$L40]
&0 OTM \‘\Elm! =21, t:[ 13,413, TFIUJ; X3L(301, YLS, 41, L0103
éts hIM N(‘:[lm].'-:[_)]) [-_u 4:_]
100 GOSUR 500
110 PRINT TAR(10); "METHOD OF CONSTRUCTION®
120 PRINT TARBC10); " #¥# 8545 %3 #4 3005004036 30364 Y
120 PRINT .
140 N=i -
150 GREUB 1000
1460 GOSUB 1400
170 GOSUB 2200
120 GOSUR 2700
200 GOSUER 3400
210 GOSUR 3000
211 PRINT "END OF PRICEL"
200 CHAIN "PRICEZ"
400~ REM CHANGING METHEZD
410 ASSIGN "LZDhv, 2, V1
420 ASSICN “PR",,;Vi
440 N=pN+1
450 PRINT TAD(lS);"METHDD NUMBER YN
4460 GOSUB &000
. 500 REM READ DATA .
501 MAT READ #72,1:G, 12
‘505 MAT READ #7.2;C '
504 READ #9: P$ ’
510 RETURN
00 REM ADTO PRICING
410 ASSIGN "UCDM, 3, Vi
£15 ASSIGN UPRM, T, VL
L2 GOSUR 500
L3S J/—-(".‘nj\-{-,
MH: EQD 1# ¢ ..u_u TJ U) \{l ]
READ #7; 0%, NF
1200

GOSiE 5000
CHATSNYL, "PRICEZY, 400
REM TMITIAL METHOCD
PRINT TAR{S); "ENTER THE FOLLOWING InFOAFsTION TO DEFINE T
MAT O=IER
DD*“T TQEi ; "OFSRATIONS DRTIOMNZ"

IRST TRIAL METFH
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COTO 1070

OCil=t

GOTD 1140

2013=2

D TR Dy T T P et I Tt e -
FRINT TAR(E); "SHORING METHOD Lo/ MADARAS N7
INFUT As

AN (Do

11
1 0OF 1250, 1240, 1220, 1229, 1

NL2I=0C23+1

NL2I=0C02]1+1

NL21=002]+1

GOTQ 1350

PRINT TQB(lO),"“HDRINb OFTIONS ARE 5
PRINT TAB(1ZS);"C CLOSE SHEETING"
PRIMT TAR(1Z); "M - MEDIUM SHEETING®
PRIMNT TAB(1S); "2 - OFEN SHEETING"
PRIMNT TAB(1Z); "F - ~ FPINCHERS"

PRIMT TAE(13):; "5 - SHORCO BIOXES"
PRINT TAE(1Z); "M - NO SHORING"

GOTO 1140 _

PRIMT TAB(Z); "SUMMARY"

IF OC1]1=1 THEN 13%0

PRIMT TAR(3); "BATTERED TRENLH "
GOTO 1400

FRINT TAZS(S): "VERTICAL TRENCH "

IF 0L21>0 THEN 1430

PRINT TAR(10); "NI ZHORINGY

BOTD 1520

r‘nTn ﬂ[’)] r-'F: 1440» 14'4(.)1 14 Ui 1500: 15:1(:)

D TRIT Wy DT DL T T TR

O 1 ETO
O ThIY WM T A T
A ] 1 ovs o me Cee R
=
SOTO LTI
DO YRT BOCCTR] TLITTT TR
GRTO 1520
E'D TMT (A=l g
H FE L
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TE meovnmn THEN 10T

T sz SETAYE omB LR B &} =g 3 1T
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LA DS ERAILE



220
1225
1220
12325
1240
i284%
12350
1855
’ IA.}"

1QAx

A A ped e pd LA b ,4. [T
DRIy o R IR { X

Lkt a A
M

By

AN
1440
1445
1450
1LA0
1470

10,11, 17, 13, 29, 30, 30, 41, 4=

PRIMT TAR{10); "m—m——mn )

ERTMT TAR=S)Y, vENTED Tus ~e - . 0 AT Vi -

PRTNT IT;}Z" ENTER THE COLDE OF THE ITEM OF FLANT YOU WAN
A A= AEEULLE i F ol o S — o~ - g - —_— - - —_ - - -

FPRINT TAR(T); "OF THE FOLLOWING OFERATIONS, IF NONE THEM E

oA ' R EAC
2Tk AT gy . P e - s -
P1 I!T TH.\.K(»_T//M.L‘JX_.’\E.L:’L)‘ii:;\'i_zi»;}};" " ND/

H

AE=1 PSR (42D )
IF A% < "NOY THEN 1720
AKLZxT1-1, 2%T11="XX"
GOTO 1770
M =POS(P%, A%) ’ -
IF J130 THEN 1770 '
GOSUR 2010
IF J2=0 THEN 1480
NsL22T1-1, 2% 111=A%
NEXT 11

PRINT 0% ’

MAT T=IER

MAT E=ZER[1%, 3

MAT READ #° 3 E
I=1

I1=15

A$=0%C1, 21

IF A%="XX" THEN 12
GOSUE S300

J=0011 .

IF ECJ2, J#1130 THEN 1870

PRINT TAB(3); "EXCAVATION"

PRINT USING 1240; 4%

IMAGE #, "ENTER OQUTFUT FOR PLANT TYPE ", ZA
INPUT ECJE, J+13

Trii= E[J” J+11

mOTod ST
PQQH? JAQQ

MAT o YRT

041

17T 14 170
[l A A G

oo T “!T wepte T R

Lo TRT TR DL A%
TamEptT COr BT tet 3
e T 2

11
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010
01T
2017
20720
TOT0
2032
2035
2040
2050
Z0&0
2070
2075
2080

2025
ZOF0
2005
200
2205
2210
’.7‘7‘7(:)

Al

2220

2240
2245
2250

2260

2270
2720

A o

R
¥

;uNCRETEEhﬂVEL::LE:TES -ILLy
MAT  READ &
DATA 1, 2,9, 14,15, 27
CRSUR 5450
MAT E=7ER
MAT  READ ‘
GOELUR SAES
I=2
AE=02[2, 101 -
IF Az="XM" THEN 2085

11=10
- GOSUB 3300

IF ELJ3, 2320 THEN 2075 -
FRINT TAB(S); "BalKFILL"Y
FRINT USING 1360; A$
INPUT ELJ3, 2
TLII=EL.J2, 2]

G070 2090

C@NSUR 5400 -

MAT PRINT #%, 7 E
RETURN

REM LARDUR

MAT Y=ZERLS, 41

PRINT TAR(S); "LAROUR"
PRINT TAE(S); "—————— "

PRINT TAEB(S); "ENTER THE LADDUR REQUIREMENTS FOR EACH DPER
T

PRINT TAR(S); "IF NONE ARE RECUJIRED
MAT L=ZER[C101

MAT READ #3, 43,

READ #3, 44; 5%

FOR Il=1 TO 3

PRINT TARB(S):MLIsLXLIL, 13, A0I1, 211
CFOR Ji=1 TO 2 _ :

FRINT TAB(10); "LABOUR CODE "

HESE T

IS TRE CODES OF &MY pMONM -
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.3.3{

DD

[ IR

e

18

;;iﬁl IT§3§\ ‘WHICH YOU WANT TO ALLOW ASAINST THIS METHOD,
EH;.:ilTQ%Q,; REGUIRED ENTER “NO-. :

[ A T LU |

PRINT TAE(10): "FLANT CODE ) 1onE A
INEDT A% |
AE=IIPSE (AT)

TE AS=UNOM THEN TEYS

ME[ZaI1-1, Z4111=6%

J1=FOS{F%, A%)

IF J130 THEN 2370

GOSUR 2010,

IF JZ=0 THEN 2730

NEXT It

RETLIRN : o
REM CHANGING MATERIALS :

DIM ML103

MAT READ #%.2; M

PRINT TAE(10); "D0 YOU WANT TO CHANGE THE BEDDING MATERIAL.
GOSUR 7¢00 s
5OTO J1 OF 3030, 3093, S013

PRIMT TAB(10); "BEDDING MATERIALS"

FOR Ji=1 TO @C101 _

FRIMT TAB(S); "PIFE "“;Ji; " BED MATERIAL (0 FOR CODE LIST )
INFUT GL3, 11 -

IF 5303, 13220 THEN 32065 -

GOSUR 32300

GOTO 3040 : o

PRINT TAE(S); "PIPE '; J1; " COVER MATERIAL (O FOR CODE LIST)
INPUT GL4, J13

IF Gr4,J11>x0 THEN 30%0

GRSUR 33200

GOTD 3Z0&T

NEXT Ji
-PRINT TAB(S ; "DO YOU,NANT TO CHANGE THE BEDDING MATERIALS

ZES

CRMED "

(/M3 "
Loemn YOL WANT TO CHANGE THE PIPE MATERIALS

(’\ij

=iy, 2
D,,,I-- ~nT LT
== B N 173
poTeT TAT Y, MEITE U1, G0L, JLD T DiAa. MATERIAL CODE (O R
IMELT L3 LD JDE LIST)
-~r - 14 Yy TLIiTRp Tt TN
TF =z R B I I B oo b B
oy H" ‘:
AOTR 21L0
oo TRT TATR T T T £ i
TMEUT M[;1+f]
N
DDTM* T”r ~y Tl YL AT PR Tt < o T SROF D MAaTERIAL
ZED
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INENEOEORED RN RN RO N RN Q ) x‘_\). (e} L) 03 0) ,:'

RO VR (VIR SR AN

DWW = DD NN A D)

“
~

DASADADMAD R DA SN DDA

PN WWWREMNE

F 2420

2425
2840
2445

3450

2455
BALD
2400

S R
)

Gzt

GOTO 1

PRIMT

PRINT
IMPUT

INF'? T
MAT P
RETLURN
REM RE
PRIMT
FPRIMT
PRINT
PRINT
PRINT
PRINT
RETURN
REM PI
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRIMT
PRINT
PRINT
PRINT
RETIIRM
FEM T
MAT S
DDTMT
EETMT
Mt &= ne
FETNT
oETNT
THPUT
D=l P
1F R=
TE BP&=
aNTO 2
PR TMT
PRTINT
PoIMT

= TR

o T AT
o TN
—

oo TRT

TAR(20); "

TG0

nF

A b ¥

TAR (S, BEMTER A
PREISY ; Fa
TAT LDy, 0 o
L At ] k-m.-’:‘
ME LT
L3 RIRCI
TAZ 1o

-—
ML72
TAR1OY

foin]

BO10); "RIMNCKE

-
(B

X X
Dy Iom

-
o~ ed

L4

ML1O
RINT #%

A

7,3 M

DDIMG TYFRES

TaB(10); "CODE
TAR(10); "
TARE(1Z); "1
TAB(12); "2
TARC12); "2
TAR(1Z); "4

PE TYFES

Tﬁpfﬁﬁﬁ'"EDBE

TQE(ZZ);“l
TAR(22); "2
TAR(22): "3
TARB(Z2); "4
TAR(22): "2
TAB(ZQ),"&
TAR(22): "7
TARE(2Z 2

;)i ot

T
T

\ 4:@5 ol

Pt AT

“’-.ﬁ

TARI =Y
e%
*RED
nyoon
L0
TA4OY
iy "-'ﬁTH?:E &

TRER]

THER

+ Tug: M

TARIS Y

T&h{:\,nﬁr"Dﬁ*‘
TS R AEATS
— AT s A RAT

1
i

~ AT
- :

TAT ! EN
A ST

SEDG

hiooar T MOATEST O P
MNoALL IN MATERIAL COsT
FEETINGY TAR{(ZU);

T Y T .
IV TREOS0);

o

fptnd }
TogT e TN L T T T
SLATTSY TaDo3iu)g

MATERIAL"
CONCRETE"
GRANULAR"
SELECTED FILL"

MO MATERIAL REGUIREDY

CLAY"
PRESTRESZED CONCRETE"
DTHER CONCRETE"
CAST TR ZPUNM IRON"
STEEL . .-
FLAST IO

SEESTUS CEMENT™
PITCH FIBRE"

P o N et B e Ao Y o
A AT e BT 3 =
—~ v
Tuug 1
o —

-
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AT
=700
2705
2710
2715
T2
A
ICEACIS]
2740
2750

2200
2810

2270

L0V IR
B.D
L RDNS
DD

000
W
DD DD

1) 0
L]

byt

-
Y
i

-0 9 0
|thT'D\O
g

b

0
oy
2

EDENEDEDEORORNEDRNET

4010
4020

4020
L8040

4050
SO0
=a10
=070
=020
SO40

ENE0

SO A0

=So00

40000
(=l B B

ST

‘"DD

il
o
-x
.._‘ _._{ -

- -

'
5

T

!
pmrm
PRINT
PEIMT
PRINT
PETMT
PREINT
PETNT

“r

i3 L
n

X
)
IS

TAR 100

h o —— ey
HE IMPLIT EOR T ST
TARCIO)Y ; " EV, oy omn
[ o pave N

'\"'\!"-(-n‘-\. LV Y

e

TARCIOY;
PRINT

T1=0

T1=T1+1

PRINT TAB(10);
LINPUT P1s
P1&=IIPS%(P14)
IF P1$="NO" THEN 3980
J1=LEN(P1%)

I2=1 <
J2=POS (M1, P180TT, 12+
IF J12>0 THEN 2920
PRINT TAB(Z); "## ERROR
GOTR 2220
J2=(02+1) /2
Sr.U21=I1

IF 12+1=J1
12=12+3
GOTD 2820
FOR It=1 TO S

IF SCI1ID0 THEN 4040

ll* n;

i

D
D s ﬁ

THENM

PRINT TAR(S); "## ERROR - OFERATION
"as START AGA

PRINT TAE(S);
MaT S=ZER
GOTO 2200
MEXT 11
RETLEN

BEM NATA TO FI
MAT BETMT %9,
MAT DETMT #9,
EOIMT %9 Pz
A o (’7;:.“ Y47
MAT PRIMT
PRTNT #9; 0%,
RETLIEN
pr=OaT (D, A%

L 4

A7+t

P

DCTHISR
FRIMT M1

T\lr-xt T

=io g RLALY
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5450
545
5440
44T
=470
S4TS
5420
S490
5495
SS00
SS0S
5510
5315

5514

{
1

S=20

ot A e Vo

85520

AN AN AR NN
™ Q) () ) 1))

AR RN ANAT AR

":ﬂ
~ o
ADDDDDADMNMD DN DY)

cn
0

DR RN v NI RN
oo

R |

pJ

N S | rJ‘l D1 0 ) e ) I
G O s 3y g 0 s ()

i
]

PERP

=‘.‘7v:v,‘\
=TS
=TT

:“.’CJ:

twu‘

'i\ i

*.{";E:

DERM BEPNTMAR
I e I W S

MAT E=7ERC10, 41
MAT READ %2, 5 E

TE A=nyxn THEN 5470
Ti=1D

IRIRESIE ()5S "'"'\(\( v

TV v i
Ll 1|

n N

i

[y

-4

»)

FJ

A==

T=1+1

J2=6L01, 01

IF J2=0 OR J2=4 THEN SS5%

IF A$="XX" THEN S530

IF ECJ2, J2+1130 THEN 5550

PRINT TAR(S); X$[ELJZ, 11, BLJZ, 211;

IF A > "XX" THEN S353%

———

bl

PRIMT TAR(S); "ENTER LABGUR ONLY OUTRUT

INPUIT TLI2

GOTO 555

PRIMT IIZING 132405 A%

INPOT ECUZ, J2+11

TLII=EC.03, J2+11

IF Ji=4 THEM 3570

Ji=4 -

GATC 5505

MNEXT
MAT FPRINT #%,5:E

- RETURN

REM PIPELAYING

Az—-ﬁ: r7,. =

IF AF="XX" THEN 5473
I11=10

GASHE 5200

com =1 TO O01ad
T:I.L.‘l

TC A%

TE EC

SR TN Shi.d
TS A%

PRIMT - U

TmET 20K
TrII=El.4%

cOTO TTTD

PRIMT TAEL

TREDT TLICZ

—
D
n

OING"

M3y

"HRD)

-

B



£OAN
ANAT
EOZO0
£OED
AQT70
£140
A1LE0
A1A0
A£240
AZT0
A2L0
A2T0
£4720
AAZO
£440
520
ASAQ

S50

i
1

o~
o
D

W~y O 0 ]
g
(W 4

-0

2

P ad R SR N LS AR DS o

]

al

N
90 9
1D s DY . D

ViSO

OO0
TONS
EARREN
TOZO
7020
YO
TO50
T
FAS AR
T0O10
SO0
TN
anan
DNEN
ANVARE
I
ey

Dol B VAR

2D D D DD D DO

=i 0 ng Bt
1=l =1 47 - N
= - I _1[] N 7 ) N—
o BN (A B S S LE - ™
s R R S S ) - i
z CONDITIO
REASD @5 0%, N2 ‘Ht -
POTMT TARSY, 07™ MEDTME =< e i
B A ’. e I U el ol e S S Sl B C B D
FRIMT TAR{S); "MUST BE SRECISIED. IS
Li
PRINT Tam/imy; *IN MR
DOTNT )
B ENE
™ T:\" 5y (B arWad S Py
L L Tt T OWANT T CeannT TeD e Cir T LN
T i YO WanT TS0 CHANCGE THE SRERAT Doz e T LN
SR 7000

0ol 0F L1440

LR 1240 "
£240

e 1nﬁﬁ

MT TAZ(T); "ND YOU WAMT

=R 7ﬁuu

10T0 J1 OF &350, 420, 4240

GOEUER 1400

PRINT TABR(S); "DD YOU WAMT TO CHANGE THE LAGBOUR

GOSUR 7000

GOTD J1 0OF 4520, £540, 5420

GRSUE 2200

PRINT TAE(S); "DD YOU WANT

GOSLIE 7000 .

GOTO J1 0OF &&40, &EAD, 5540

GOSUB 2700 ' _

PRINT TAB(S); "DO YOU WANT TO CHANGE THE MATERIALS ")

AASUE 7000 : ,

AOTO M1 OF 4720, 4200, ALLD

GOSUE 2000 /

PRINT TAR(S); "DA YOU WANT TO CHAMEE THE COMDINED OFERATION

GRSUE 7000

AATO 1 OF 4900, £910, 200

GNEUR 24600

£140,

ODSAODSS A 00
:‘
iJ
()
T
L
il
i
-
i
-
Al
T
z
-1

-J (29T b I B0 IR0 ) IR DY |
||j R Ly I Ry e |

i

NON—-MEASIDRED FLANT

-

a.
i

CHANGE

-
(o]

(]

GDSUR S000 .
PUATR nEOTTEDY
DEM
YA T D
LT e s RS
D=l DR (T2

14 =1
TE DEowvEDH THIN 70T

=7
TE Rxotant THER FRTC

—y k
A4 =72 N
SETURN :
poean 42, I 0%

ST aE, AE0 1 100
Y= (e TUERD SGAD

r ToEas - TLAMT DILE Y5 AR, T 1o dioan b

PO THT TARIT); M

-
M
=T
nE

=lognst li{=LY
frrem Y 1TV A

AT e AT T
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PRICEZ2

S C
10
15
20
30
40
50
&0
635
70
80
160
170
- 300
400
405+
410

4195 .
420

430

440
445
450
455
460
340
250
260
600
601
605
610
615
630

800

810
820
330
840
850
350
870
880
1000
1010
1020
1030
10235
1040
10OS0
1200

T4V
PR

OM N1, F130303,2Z1,N

REM PIPELINE PRICING - 3

REM N. Bartram JUNE 79

FILES uced, pr

DIM GE5;2];Q[10];TElO];DEé],SESJ,O$CIO];NE[IO]

 DIM CE40];P$E80];ME5];BE53,XElO;B],YE5:43
DIM M$E64];RES;E];AES;E]:L$C20];LCIO];’r‘:él

PN

DIM PL5, 601, HLS, 21, DL3, 41, S$C107, YHC 1073

DIM AsC21]

PRINT TAB(10); "ANALYSING METHOD NUMBER “; N
GOSUB 800

GOSUB 4000

CHAIN V1, "price”, 500
STAOP _
REM reviewing method
ASSIGN "ucd*, 1,V1
ASSIGN “pr", 2, V1

PRINT TAB(4); "Enter the number of the method you want to

INPUT I
IF I <= N THEN 450

PRINT TAB(4); "## ERROR WE ONLY HAVE ";N; " METHODS IN STORE

- GOTO 415

. Z6=N

N=1I

GOSUB 800

‘N=Z6&

"CHAIN V1, "price", 500
STOP

REM auto pricing
PRINT “PRICE2"
'ASSIGN "ucd", 1,V¥1
“ASSIGN "pr",2,V1

@OSUB 800

Py
{

CHAIN VI, "price3Z", 5C0
=M
GOSUB 1000
GOSUBR 1300
G0O5UB 1700
GOSUB 1900
GOSUB 2400
G05UB 2900
608UB 3300
RETURN
REM read initial data
MAT READ #2.1,C,Q
MAT READ #2,2;C
RIEAD #2;P%
=28#N+7
MAT READ #2, i T7,0.7 9
READ 42, 0%, N%
RETURM

N

[RE*=Ta}

J L T
LLBT LA e ae . i
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1310
1340
1345
13€0
1390
1400
14190
1420
1430
1440
1450
1460
1470
1480
1450
1495
1300
1510
1515

1320

1530
1540

+ 1550
" 1560
11561
11570
1580

1390

: 1600

1610
1620
1625
1640

11650
1660

1662
1664
1668
1670
1672
1674
1676
1700
1710
1720
1730
17490
1730
1760
1770
1780
1790
1800

iBevu

MAT M=ZER

PRINT TAB(10); "EXCAVATION  QUTPUT = "; TL11; "

MCO13=(QCOC13I+13/TL11) %60

PRINT “DURATION = "“;MLL1; " mins/m"
PRINT TAB(10); "SHORING "

IF QL2320 THEN 1430

PRINT "“NONE REQUIRED"

GOTO 1450

ML2I=(1/TC21) %40

PRINT "OUTPUT = “; TL21; " m/hr DURATION -
PRINT TAB(10); “BEDDING"

I=2

FOR J=1 TO GCL101

I=I+1

IF TCI1=0 THEN 1530
PRINT TAB(5);

PRINT "PIPE ";J;" BED MATERIAL OUTPUT =

M1=(QLI+11/TLI1)#&0

MLC31=ML31+M1

PRINT "DURATION = ";MLl;" mins/m"
I=I+1

IF TCI1=0 THEN 1580
M1=(QLI+11/TCLI])*&0

PRINT TAB(3); "PIPE ";J; "COVER MATERIAL OUTPUT =

PRINT "DURATION = ";MLl;" mins/m"
MC31=ML31+M1
NEXT J

PRINT TAB(10); "BEDDING DURATION = ";M[31; "mins/m"

PRINT TAB(10); "PIPELAYING"
I=4

FOR J=1 TO QCL101]

I=I+1

M1=(1/TLCI]1)#&60
ML41=MC41+M!

PRINT TAB(5); "PIPE ";d;"DUTPUT = “;TCI1; " hrs/m DURATICN

NEXT J

PRINT TAB(10); "PIPELAYING DURATION = ";MC&1; "mins/m"

PRINT TAB(10); "BACKFILL "

I1=9

ML[S51=(QLOC13+71/TLF1)*460

PRINT “OUTPUT = "; TL91:" m3/hr punat
RETURN

REM gang times

MAT B=ZER

FOR Ii=1 TO 5

BES[Il]]=B[S[Il]J+M[Il]

NEXT Il

T1=0

FOR Il=1 10 5

IF Ti>BLI11 THEN 1720

Ti1=BCI1l]

NEXT 11

PRINT TAB(S5); "TOTAL DURATICH = "3 Tl:"

RET UGN

.188.
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19C0
1905
1910
120
1930
17940
1950
1960
1270
1980
1990
2010
2020
2030
2035
2040
2050
2060
2070
2075
2080
2020
2100
2110
2120
2130
2140
2150
2170
2180
2190
2195
2200
2205
2210
2220
2225
2230
2240
2230
2260
2270
2280
2290
2295
2296
2360
2400
241G
2420
2420
2425
2440

~
[ XA

REM

PRINT TAB(5);"DPERATIDN";TAB(l@);”f

A=1
IF T
A=2

bar chart
MAT P=ZER

PRINT TAB(10); "BAR CHART™"
PRINT

1

<

~= 30 THEN 1970

PRINT TAB(19); “1Qu;
FOR Ii=1 TO 5
Al=10%A%I1

PRIN

T

USING 2020; Al

IMAGE #, 7x, ddd
NEXT I1
PRINT

PRINT TAB(S5); "—=

FOR I1=1 70 5
PRINT
NEXT It
PRINT
M$="EXCAVATESHOREBEDDINGPIPE LAYBACKFILL"
MAT X=ZERLS, 21
MAT READ X

DATA 1.8,2,13,14,20,21,28,29, 36

I1=0

MAT B=ZER
I1=I1+1
IF Il1=6 THEN 2270
PRINT TAB(S5):iM$LXCI1, 11, XLI1,211; TAB(19): """,
FOR J1=1 TO BILSCI111]
PRINT
PCLI1,J11=0
NEXT Jl1
X=BCSCI111]

FOR J1=1 TOQ (MLI1l/A)
PRINT
PLIL, X+J11=1

NMEXT
PRIN

i
S

r

1

1

".
’

s 0T,
R

BCSCIL11I=BLSCILII+(MLTILI/ )
GOTO 2140
PRINT TADB(32);
FOR Ji=1 TO &5
PRINT

NEXT

vJ

"

1

"o
}

SYSTEM V1, “pause—10"
RETURN

REM

lobour requirTem2nis

MAT A

PRINT TAB(10),; "L&TIUR

READ
MAaT
FCR

-y
oy

7

b

o

i

R

#1, 44; LS
READ %41, 4Ci L

T-1
T

<
t

T <
[ 4

B
MU\L\J/»M*L.A_-‘:

.170.
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2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2585
2590
2599
2600
2610
2615
2620
2630
2640
2645
2650
2655
26560
2665
2670
2680
2685
2690
24695
. 2700
12710
‘2715
2720
2725
2730
2725
2740
2750
2740
2770
2780
2790
2795
2797
28050
2810
28153
oD

[l
=830
2835

[N W

FOR J=1 TQ
Li=Yl1,J1l

L2=YCI, J+2]
IF Li=0 THCON 2510

PRINT TADR(30Q);L$Ia%L1-1,2%L11;" % ;L2 "no

PRINT TAB(S3); “FROM THE COMBINED OPERATIONS AS SHOWN ABCVE
PRINT TAB(3); "THIS REDUCES TO A GANG SIZE AS FOLLOWS®

MAT H=ZER(3, 21

IF PCI,JI=0 THEN 2645
Li=YLI, J113

L2=YCI, J1+21

IF L1=0 THEN 26640

FOR J2=1 TO 3

IF HCLJ2,11=0 THEN 2640
IF HCJ2, 11=L1 THEN
NEXT J2
HCJU2, 11=L1
HEJ2, 21=L2
GOTO 26460
HLJU2, 21=HLJ2, 23+L2
NEXT Ji

FOR Ji=1 TO 3
Li=HLJ1, 11

IF L1=0 THEN 2740

FOR J2=1 TO 3

IF ALJ2,11=0 THEN 2715
IF ACJ2, 11=L1 THEN 2730
NEXT J2

AlLJ2, 13=L1

ALJ2, 21=HIJ1, 21

GaTo 2740

IF ACJ2, 213HLJ1, 21 THEN 2740
ACJ2, 21=HTJ1, 21

NEXT J1

FOR I=1 TO 3

Li=alCI, 11

IF L1=0 THEN 2815

PRINT TAB(S);L%CE%Ll‘I:E*Llli”
Ci=LLLi]

nCIRALI 21500

I

PRINT TARB(1G): "TOTAL LABCUR CO3
DE1.1]=DE1,1]%T1/60

FRINT TaB(10):



2900
2905
2910
2920
2925
2930
2935
=740
2930
2940
2963
2970
2975
2980
2985
2990
2995
3000
3003
3010
3015
3020
3022
3023
3024
3026
3028
3030
3032
3034
3036
-3040
'3042
.3045
3050
3052
3054
30546
3058
3660
3062
3064
3070
2080
3300
33053
3310
3315
332
3321
3225
232
3227
3028

REM materials

MAT READ #2,8; T

PRINT TAB(10); "MATERIALS"

PRINT TAB(13); “SHORING MATERIALSY;
IF 0r[21>0 THEN 2940

PRINT * NONE REQUIRED™"

GOTO 2970

FRINT * = ", TLOQL2]+57; « #/hrt;
T2=TLOL2]1+51%#T1/50

PRINT " = “;T2; " #/q¢
DC1,23=DL1,21+T2

PRINT TAB(10); "BEDDING MATERIALS"
MAT B=ZER

I1=GL3, 11

IF I1=0 OR 1i=4 THEN 2995
BLI11=BLI11+QL4]

11=G[3, 21

IF I1=0 OR Il=4 THEN 3010
BLI11=BLI13+QL6]

I1=GCL4,113

IF I1=0 OR I1=4 THEN 3022
BCI11=BLI11+QLCS]

I1=GC4, 21

IF I1=0 OR I1=4 THEN 3026
BLI11=BLI11+QL71]

T2=

IF BL1]J=0 THEN 3034
PRINT TAB(3); "CONCRETE
T2=T2+(BL1J#TL11)

IF BL2]1=0 THEN 3042
PRINT TAB(3); "GRAVEL
T2=T2+(BL21%¥TL21)
PRINT TAB(S); “TOTAL = "; T2:; " #/m"
DL1,21=DL1,21+T2

PRINT TAB(3): "PIPES"

PRINT TAB{(S);G[1,13Ji"dia @ "; TL4D; #om"
T2=TC43]

IF QL101=1 THEN 3044

PRINT TAB(3);GrL1,21;"dia @ " TLH1;

";BrC11;, " m3 @ "; TC11; "

“;BL21; " m3 @ "; TL21:; "

T2=T2+TLS]

PRINT TAB(3); "PIPE TQTAL CO3T = "; T&: " #/m"
DCL1,23=DC1,23+72

PRINT TAB(S); "TOTAL MATERIALS COST = ";DCL, 21"
RETURN

REM measurable plant

MAT R=ZER

PRINT TAR(10); "MEASURED PLAMT"

eRINT TAB(10); "PLANT REQUIRED FOR EACH OPERATION

FOR I=1 70 S
AS=0%[2#I-1,2%T] _ ‘
PRINT TAB(10); MBCXLI, 13, XLI, 211 TAE(20)

IF as="XX" THEN 2329
PRINT 4%
GNTH 2770

172,
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PRIMT "NONE REQUIRED"
NEXT I
EgéN$=IA$élgg’"TDTAL MEASURED PLANT REQUIREMENT &S FOLLOWS
MAT H=ZERLS, 21

IF PILT,.J1=0 THEN 3405

AS=0%[2%I—1, 2%11

IF A$="XX" THEN 3405

P1=POS(PS$, A$)

Pi=(P1+1)/2

FOR Ji=1 TO 5

IF HCLJ1, 11=0 THEN 3395

IF HCJ1, 11=P1 THEN 3400

NEXT J1

HL[J1, 11=P1

HCJ1, 21=H{J1, 21+1

NEXT I

FOR Ji=1 TO S

IF HL{J1,11=0 THEN 3470

P1=H[J1, 1]

FOR J2=1 TO S

IF RCJ2, 11=0 THEN 34453

IF RCJ2, 11=P1 THEN 3460

NEXT J2

RCJ2,11=P1

RLJ2, 21=H[J1, 21

GOTO 3470

IF R[J2, 21>HLJ1, 21 THEN 3470

RLJ2, 21=HLJ1, 21

NEXT J1

NEXT J

T2=0

FOR I=1 TO S

IF RCI,11=0 THEN 3510

P1=RLI, 11

PRINT TAB(5); PSL2¥P1-1,2%P 11" % ";RCL 23177 NO. @ " CIPLD
To=T2r(CLP1I*¥RCI, 21) WLCEP LIS, 200
NEXT 1

PRINT TAB(S); "TOTAL MEASURED PLANT = woTR T /b

T23=0

SRINT TAB(10); "NON-MEASURED PLANT®

J=LEN (NS}

IF J»0 THEN 3550 .

PRINT TAB(10); "NONE REQUIRED®

¢0OTO 3582

FOR I={ TU J/2

P1=pOS(P$, N&[2#I-1, 2%11)

pi=(P1+1)/2 | |
PRINT TAB(S) NsC@®I-1, 28130 2 T LIPL #,0r
T3=T3+CLP1L]

NEAT I ~
PRINT TAB(10); "TOTAL NON-MEASURED

DLL, 3i=Td+rio

'
(-
T
-
T
0

t
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35895
3595
3600
3605
3610
3611
3615
3620
3625
3630
36335
3640
364535
3650
3635
3660
. 3665
4000
4010
4020
4025
4100
999

PRINT TAB(10); "TOTAL PLANT COST = ";DC1,33; " #/ht
DC1,31=Dl1,31%T1/60

PRINT TAB(10Q); "

PRINT

PRINT TAB(5); "SUMMARY"
PRINT TARB(S); "###exisn
PRINT TAB(5); "METHOD NUMBER"; TAR (301 N

il

“; D01, 33" #H/a"

PRINT TAB(5); "DURATION"; TAB(30); "= "; T mins/m”
PRINT TAB(30); "= "; (T1#QL11)/60; " hours total”
PRINT TAB(5); "COSTS"

PRINT TAB(5); "LABOUR"; TAB(30); "= “;DC1,11; " #/m"
PRINT TAB(5); "MATERIALS"; TAB(30); "= ";DC1,21; " #/m"
PRINT TAB(5); "PLANT"; TAB(30); "= ";DC1,31; " #/m"
DC1,43=DC1,11+DC1,21+DC1, 2]

PRINT TAB(3); "TAOTAL COST "; TAB(30); "= ";DC1,41; " #/m"
PRINT TAB(30); "= "“;DC1,41%QL11;" # taotal"

RETURN

REM data to file

I=2:#N+8

PRINT #2,1;T1

MAT PRINT #2;D,R, A/ M
RETURN

END

174,
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10
20
30
40
30

13
-

S
60
70
73
80
85
90
95
100

1095
110

118

1200

205
210
215
220

-225
1230

235

240

245
2350
255

260

265
270
275
2280
285
290
295
300
305
310
315
330
335
33

340
345
35

4C0
410

20
A

COM NI1,F1$C0301,Z1. N

REM PIPELINE PRICING - PRICING NOTES
REM N. Bartram " JUNE ‘79
FILES =, %, %, %, %, %, %, ucd, pT, regart
DIM TCL103,GC63, YLS, 41, SC51, 0%C101, DL, 41, RLS, 21
DIM AL3,21,MC103,GLS, 23, QL101,CL403, PSL301, BL1O1]
DIM N$C101,M$L1201,UCS, 21, L$[301, R$L2]
DIM AsC(2]
PRINT TAB(S); "Enter the number of the method to be printed
INPUT J3
IF J3 <= N THEN %0
PRINT "## ERROR ONLY GOT “;N; " METHODS IN STORE ##"
G0TO 60 .
Z6=N
MAT B=ZER
GOSUB 7300
N=Z6&
GOSUB 400
CHAIN Vi, "price", 500
REM accepting method
PRINT TAB(S); "Enter the number of the method to be accepted
INPUT J3

IF J3 <= N THEN 230

PRINT "## ERROR — ONLY GOT "iN; " METHODS IN STORE ##* "
G0TQ 203

MAT B=1ER

BL23=N1 '

IF Z1=0 THEN 305

PRINT TAB(S3); “Do you want to use this method for any other
INPUT R%$ e Tuns
R$=UPS$(R%)

IF R$="YES" THEN 273

IF R$="NO" THEN 305

GQTO 240

PRINT TAB(S5); "Enter the numbers of the other Tuns which are
PRINT TAB(S); "using this method. One per line, terminate wl
I1=2 pe priced
I=I+1 o R

INPUT BLCI

IF BLII>0 THEN 290

BL{13=2

GOGUE 200

MAT READ #9,3:Q

MAT PRINT #9;B

GOSUE 400

N=J3

IF Z1=0 THEN 250

CHAIN “price4"
CHAIN "price”
REM

[=2#N1+3

- — p—
[ R R e
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630
870
900
910
915
920
230
5000
5005
5010
5020

5025
5030
5040

5050
2060
5065
5070

5075
5080

| 5090

5100
5110
3120
5125

. 5130

5135
5140

15145

5150

5155

5180
51695
5166
5170
9175
5180
5185
2190
5195
5200
2203
5206
5210
2213

S22
=

Qe

PRINT #9, I; T1

MAT PRINT #9;D.R, A, M
RETURN

REM

J3=N

GOSUB 900

N=J3

CHAIN ”PT'iCe4“

REM

ASSIGN "ucd”, 8, V1
ASSIGN "pr", 2,V1
ASSIGN "report”, 10, V1
GOSUB 7300

RETURN

REM resource totals

PRINT #N; TAB(4); "' totals"; TAB(18); "!
Ii=1

IF ACI1, 11=0 THEN 3090

GOSUB 6300

PRINT #N; USING 5040;ACI1,21,D%,LLIZ21]
IMAGE #,x,d," no ",10Qa," @ ", d. dd
PRINT #N; TAB(43); "' ";

PRINT #N; TAB(S0); "bedding + pipes = ";

M2=D[1, 21-(FLOL21+51%T1/60)

PRINT #NiM2; " $/m"; TAB(8Y); " ! ";
P1=RLCIi, 1]

At=P$[2#P1-1, 2%P11]

GOSUB 6000 '

PRINT #N; USING S110;RLCI1,21,D%,CLP11
IMAGE #,x,d," no ",%a," @ v, dd. dd
PRINT #N; TAB(114); "!"

FOR I1=2 7O 3
IF ACI1,131=0 AND RL[I1, 11=0 THEN 5230

PRINT #N; TAB(4); "!"; TAB(18); " 1"

IF ACI1, 13=0 THEN 51355

GOSUB 4300

PRINT #N; USING 5040; ALI1, 21, D%, LLIZ]
PRINT #N; TAB(43); "' " TAB(BT) i "1 "

IF RCIL, 11=0 THEN 5180

P1=R[I1,11]

AB=P$L[2#P1-1, 2#P1]

GOSUBR 6000

PRINT #N; USING 5110; RCI1, 21, D%, CLP 1]
PRINT #N; TAB(114); " !

NEXT Il

FOR I1=4 TO 5

IF RCI1,11=0 THEN 2230

PRINT #N; TAB(4):
P1=RLCIL, 1]
A$=P$[2*P1*1,2*P1]
GOSUB 6000
PRINT #N;
PRINT #N; TAB(114)

NEAT 11

USING 5110; RCIL1, 21, 0%, CLFL]

oo

.176.
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5230
5400
5410
6000
6010
6012
6015
6020
6025
6030
6035
6040
6045
6030

6035

6060

6065
6070

6100
6110
6113
6120

16125
6130

6135

6140
6145
6150

6155
6160

6165

6170

6175

6180

6200
6210
6215
6220
6225
6230
&300
&305
4310
6315
&30
6325
&330
7300
7320
7324
73235
73226
732

-
1t md A

REM hourly totals if
T
GOSUB 9800 =4

RETURN

REM plant names

DIM G$C201,P1$L&01], 2 v ran - ‘
MAT X=ZER[20, 31 PO%L2501, X(20, 33, D$C203
READ #8,2; 6%
12=P0OS(G$, A1, 11)
I2=(2%#12)+1

MAT READ #8, 12; X

MAT X=ZER[20, 21

MAT READ 48; X

I2=12+1

READ #8, I12;P1l%, POs
12=POS(P1%, A%)
I12=(12+1)/2
D$=POSLXCI2, 13, XCI2,211]
RETURN

REM pipe types

GOTO GC2,J1 OF 6115, 6125, 6125, 6135, 6143, 6155, 6163, 6173
Dé="clay " i '
RETURN

D$="caonc "

RETURN

D$="iron "

RETURN

De="STEEL "

RETURN

Ds="PLAST "

RETURN

Ds="ACEMNT"

RETURN

D$="PFIBRE"

RETURN

REM bedding materials
GOTO Jit OF 6215, 622
De="CONC"

RETURN

De="GRAV"

RETURN

REM labour descriptions
MAT X=ZERL[10, 21

READ #8, 44; L%, PO%

MAT READ #8,43;L, X
I2=AL[I1,11
D$=PO$EXE12;1]»XC12;2]]
RETURN

REM pricing notes

N=10

cOsuB £eco

IF END #N THEN 7334

LINPUT #N; M3 )
IF END #N THEN 7334

. ' . [ SR . - . » PR
) Lo e LAt 2s wmiu o (O3] HSg s S PR VL oa
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7331
7334
7333
7340
7345
7350
73358
73&0
73&3
7370
7373
7380
7385
7390
7395
7400
7405
7410
7415
7420
7425
7430
7435
7440
7450
7455
7460

: 74635
: 7470

7475

7478
17480

7485

17490
17495

73500
7510
7520
7335
7540
7550
7355
7560
7565
73568
7570
7375
735€0
73895
786
7387
73E8
7589

-

RCArAv

GOTO 7326
PRINT #M; CTL(1)
PRINT #N; TAB(50); "PRICING NOTES"

PRINT #N; TAB(S50); " #4543 "
PRINT #N b

igiNT #Ni TAB(25); "RUN NUMBER(S) i N1
NT #N; TAB(S50); "METHOD NUMBER “; J3; TAB(75); "RUN LENGTH i

PRINT #N p3i'n
GOSUB 9800 h
;gINT #Ni TAB(4); "'  operation"; TAB(19); *! option"; TAB(34

INT #N; TAB(49); "! output"; TAB(&E); "1 time - m.
PRINT #N; TAB(4); “!"; TAB(19); *!"; TAB(34); "! m3/m"; TAB(49); !
PRINT #N; TAB(64); "'10"; “1r volumes"i
Al=1 is/m"; TAB(114)5 !
IF T1 <= 50 THEN 7405 per hout'; ’
Al=2

FOR I1=1 TO 4

PRINT #N; USING 7415;A1#10%#I1

IMAGE #.8x, dd

NEXT I1i

PRINT #N; TAB(114); *'*"

G0OSUB 9800

MAT Z=ZERLS]

I1l=1

PRINT #N; TAB(4); "! excavate"; TAB(19); "!";
IF QOCil=1 THEN 7470

PRINT #N; " battered": TAB(34);"! ", QL33 TAB(49): ! "
G60TO 7475 :

PRINT #N; * vertical";TAB(34);"! ", QL2]i TABRB(49); ™! "5
PRINT #N; TL11:; TAB(64); 1"

A2=ML11/Al1

FOR 12=1 TO A2

PRINT #N; "»";

NEXT I2

PRINT #N; TAB(114);"!"
ZISCI111=2CSCI111+MII1I/AL

PRINT #N; TAB(4); "! shore"; TAB(1F); "¢ "
M$:“closemediumopenpinchersshorco“

MAT READ U N
DATA 1,5.6;11.12;15;16;23,24,29

I1=2

IF 0C21=0 THEN 7548

SRINT #N; M$LUCOC23, 11, ULOL21, 2135 TAB (3425 " 1" TABL49); "1 i F
GOTO 7579 S 1 TAB (L) i
PRINT #N; "nil"i TAB(34): "1 TAB(AT): "1 TAB(6A); " 1Y

GOSUB 9860 |

ZCSCI1131=ZLSCI111+MII11/AL

11=3

PRINT #N; TAB(4)i"! BEDDING"; TAR(19); "1 i TAB(34); " 1",

PRINT #N; USING 2587; Y01, 13, Y[2, 11, Y2, 1]

IMAGE #;dd.d.x,dd.d»x.dd.d _ ‘
PRINT #N; USING 7589)VE1;2];V[1;2]:/[3,

IMACE #, dd. d, X dd. d, xs dd. d; LA

- : oS
GCTUL GEoHU

nJ

]
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7595
74600
7605
7606
7607
7610
74615
7620
7625
74630
7635
7660
7665
17670
176795
7676
7678
7680
17685
{7690
7695
7700
7705
7710
7712
7715
7720
7722
7725
7730
. 7735
1 7740
7745
17750
17755
7756
7760
7770
7780
7785
7784
7790
7795
7200
7805
7810
7815
7820
7825
7830
7835
7840
7845
7350

ZLSCI111=ZCSCI +

li=a 113+MCI11/7AL
PRINT #N; TAB(4); " i ", g Ay, T

PRINT #N: USING 760;:$§;§?T};?B(19)' LY TAB (345 " TAB(49)
IMAGE #, x, dd. dd, x, dd. dd, xx, "t

GOSUB 9840 ’

ZUSCI131=Z0SCTI1T3+M0I11/7A1L

I1=5

PEINT #N; TAB(4); ! backfill"; TAB(19); “t"; TAB(34); "! "5
I12=GCr0C131+71

PRINT #N; I2; TAB(49); "¢ YTL91 TAB(&E); Y

GOSUB 9840

GOSUB 9800

¢OSUB 9800 “; TAB (&0
PRINT #N; TAB(4); "! RESOURCES v TABC(30); "LABCUR" TAB (432
PRINT #N; "MATERIALS"; TAB(89); "!'"; TAB(100); "PLANT"; TAB(1 i4});
GOSUB 9800

PRINT #N; TAB(4); "' excavation™: TAB(18):"!";
Il=1

READ #8,44;L$

MAT READ #8,43;L

GAOSUB 9900

MAT READ #9.,8;F

A$=0%[1, 21

IF As="XX" THEN 7722

GOSUB &000

PRINT #N; TAB(89); “!"i TAB(73); D%;

PRINT #N; TAB(114);"!"

Ii=2

PRINT #N; TAB(4):"! shoring";TAB(lB);”!";

IF 0CL21>0 THEN 7730

PRINT #N; "NON REQUIRED"; TAB(43)i win; TAB(BF); "M TAB(114) " !
GOTO 7790

GOsSUB 9900

PRINT #N;TAB(&O);FEOE2]+5J;"$/hr“;TAB(897;
A%=0%(3, 41

IF A$="XX" THEN 77895

GOSUB 4000

PRINT #N; TAB(F3)iD%i

PRINT #N; TABC(114); "

¢cQT0 7860

I11=4

PRINT #N; TAB(4); ! pipelaq”;TAB(IB);"!";
GOSUB 9900

FOR J=1 TO QL1013

GOSUB 6100 ] )
PRINT #N; USING 78205GEI:JJ;D$1FL3+JJ

IMAGE #, de.ddd: x: 63 }()“@"l X;dd‘dd;f(’
NEXT J
PRINT #N; TAB(BD)

As=0%C7, 81
IF As="XX" THEN 7855

GOsuUB 6000

FRINT Wi, TADBITT ) wR

oy,
. ’

noto.
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78595
7836
7860
7863
7870
7875
7880
7885
7890
7895
7900
7905
7910
7920
79235
7930
7935
7936
7940
7945
7950
7955
8000

8010
8015
8020
8025
8030
{8060
18070
| 8075
8080
| 8085
18090
8095
8096
8100
8105
8106
8125
8130
8135
8140
8145
8147
8150
8154
8155
8140
8165
8170
8175

Si/@

8005

PRINT #N; TAB(114); w1

GOTD 7940

I11=3

PRINT #N; TAB(4); "1

GOSUB 9900

FOR Ji=1 TQ 2

IF VLJL, 13=0 THEN 700

GOSUB &200

PRINT #N; USING 7895:VLJ1, 11, D%, FCJL ]

IMAGE #. x,d. dd, " m3 ",4a," @ ",dd. dd, x

NEXT Ji

PRINT #N; TAB(89); “'";

A$=0%$[3, 61

IF As="XX" THEN 7935

GOSUB &000

PRINT #N; TAB(95); D$;

PRINT #N; TAB(114); »'»

G0OTO 7790

I1=5

PRINT #N; TAB(4);"! backfill"; TAB(18); "t";

GOSUB 9900 :

PRINT #N; TAB(8?); "!'";

AS=0%[9, 101

IF As="XX" THEN 8020

GOSUB 4000

PRINT #N; TAB(935);D$;

PRINT #N; TAB(114); "'"

GOSUB 9800

GOSUB 35000

GOSUB 9800

PRINT #N; TAB(4); "! NON — MEASURED PLANT"; TAB(30); " 1",

I2=LEN(N$) /2 :

FOR It=1 TO I2

As=Ns[2#I1—-1,2#I11]

GOSUB &000

I3=(POS(P%, As)+1)/2

PRINT #N; USING 8100:;D%, CLI31

IMAGE #, XX 10a, " @ ", dd. dd, x

NEXT I1 .

PRINT #N; TAB(114); "!"

¢0suUB 9800

PRINT #N : N

cosuyBp 9800 ATIDN”}TH?\;;%

PRINT #N; TAB(4);: "! DURATION"; TARB(Z0): ! .Pi AR F:
:

T

PRINT #N; " PREDICTED S.P. I. ", TAD(E413,

GOSUB 8300 ) o
PRINT #N; TAB(2); " 1" TAB(30); " 1" TAB(39): T15 TAB {94,

PRINT #MN; "! W, T1/751: TAB(LLAD); " ~N
GOSUB 9800

PRINT #N

QOSUB 9800 - N e w o
.o [ ] #/ ; S G e A ! _ADGUR
PRINT #N; FTAB(4); ! CCSTS m HYER | 5

PRINT #N;“MATERIALS“JTAB(&4)5"! PLAMT"; TAR(Z25)

) Ao
GUnLlE Touy

bedding"; TAB(18); "' v;

PR KT S 3 B
Y ;
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8180
8195
8200
8210
8212
8213
8215
8217
8219
g221
8223
8224
g22
8227
8228
8230
8232
8234
18240
8245
8299
8300
8310
8320
8323
8330
8340
8800
8801
8805
8806
8810
8815
8820
8825
8830
8835
8840
8845
8850
8860
8865
8846
8870
8875
8880
5885
9886
2890
8295
8900
8905
8910

5713

PRINT #N; TAB(4);

PRINT #N; DC1, 13; TAB(44); "
PRINT #N; ! :

PRINT #N; TAB(4); "
DE2;1] DOL, 13I%((1/S1)~1)

standard tlme”;TAD(”4) " vy i TABCEA

"iDL1, 23 TAB(&4); ! "; DCL.
";DC1, 47 i TAB(114); #1 v

S.p. 1. addition"; TAB(24); ! "

1 21=0
DE2;3]=DE1,33*((1/81)—1) :
PRINT #N; DL2, 13, TAB(44); "1, TAB(&4); ! “;DL2, 315 TAB(B4)

PRINT #N; DL2, 43 TAB(114); w1 w
FOR L2=1 TO 4
DL3, L21=DC2, L21+DC1, L2]
NEXT L2
PRINT #N; TAB(4); *! totals";: TAB(24); ! Y, DE3, 1
PRINT #N; TAB(44); ! ";DL3, 21 TAB(&G); ! ", DL3, 33 TADB
PRINT #N;DC3,41; TAB(L114); #1» Ji
GOSUB 9800
RETURN
RETURN
IMAGE #, 6x,ddd. dd, 7x, "'
PRINT #N; TAB(44); "! *";DL3,21i TAB(&E); ! “"; DE3, 31 TAB
REM : )
PRINT TAB(S5); "ENTER THE PREDICTED S.P. I 5
INPUT S1
GOSUB 9800
§1=51/100
RETURN
REM collect data for bar chart
MAT M=ZERLDS]
I=2#J3+7
MAT M=ZERL3]
MAT READ #9.1:;7,0.Y.8
READ #9; 0%, N%
I=I+1
READ #9,1;T1
MAT READ #9; D, R, ,M
MAT READ #9, 1; G,
MAT READ #9,2;C
READ H#9:P$%
MaT V=ZER
I1=3
FOR J=1 TQ 2
I1i=3 .
I=1+1 AN
12=GCI1,J]
IF I2=0 OR I12=4 THEN 8890
VC12.1]=VC12,1]+OEI]
v[Ig,2]=VC12:23+(QEI]/T[I_1])
IF I1=4 THEN 8705
i=4
¢cOTo 8870
NEXT J
FOR J=1

IF V[\_’;

D i
_ AT

e 2

"‘1

T
]

I
0



8920
8223
8930
9800
2810
2820
9830
7840
7845
98350
2860
862
9865
2870
2875
9877

9880
9885

2890

19892

1 9895

9900
9910

9915
19720

9925
930
9940
950

9955

960

9970
9999

VIJ, 21=VLJ, 11/VLy, 2]
NEXT J

RETURN

REM

PRINT #N; TAB(4);

FOR J2=1 TO 110
PRINT #N; "—v;

NEXT J2

PRINT #N

RETURN

REM

A=Z[SLI111

FOR I2=1 TO Az

PRINT #N; " »;

NEXT 12

A2=ML{I11/A1

FOR I2=1 TO a2

PRINT #N; "#";

NEXT 1I2

PRINT #N; TAB(11g); it
RETURN

REM labour listing
FOR Ji=1 TO 2
I2=YLI1,J1]

IF I2=0 THEN 9955
Ri=YLI1i,J1+2]
R2=(2#12)-1

PRINT #N; USING 995Q0;R1, L$L[R2,R2+11
IMAGE #, x,d, x, "no", x, aa: x
NEXT Jl1

PRINT #N; TAB(43):"!";
RETURN

END
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PRICES4

=

S COM Ni1,F1$0301,Z1.,N

10 REM PIPELINE PRICING =~ BILL ITEM PRICING
15 REM N. Bartram : June ‘79
30 FILES %, %, ¥, %, ¥, 3%, ¥, ¥, ucd, pT

35 DIM BrL101, IsC101,TC101,0L061,YLS, 41,5051, 0801031, NsC101, DL3, 41,

40 DIM AL3,21,MC51, EC15, 31, CL403, P$LBO1, NL&, 91, LL101, LSL301, ASLE
45 DIM M$[1201, Z[201, XL63, FL101, HC21, KL20, 31, POSL 101

70

100
120
130
140
150
160
170
175
180
185
190
195
196
198
- 200
1 900
- 600
14610
620
630
635
640
650
. 660
1670
&80
&70
700
710
720
© 730
770
780
- 785
730
800
810
8220
830
840
8350
560
87C

S80

GOSUB F0Q0

MAT READ #10,8:8B

MAT N=ZER

GOSUB 1000

GOSUB 1100

GOSUB 1400

GOSUR 1600

GOSUB 1800

MAT READ #10,8:B.,B8

REM - data for next run with this method
BL11=BL11+1 )
IF BICBL111=C THEN 500

N1=B[B[11]

MAT READ #10,8;L

MAT PRINT #10;B

CHAIN Vi, "price”, 600

CHAIN V1, “drepo", 280

REM printing priced bill

ASSIGN "report",8,V1

ASSIGN F1%[4, 61,2, V1

READ #2, 1; N

N=8

GOSUB 3000

READ #2,2; N%,PO$

G0OSUB 3100

I=T1=T2=0

I=I+1

IF I>Nt THEN 870

T1=2%1

READ #2, I1;N%, 0%, 1%

IF O%$=P0% THEN B00

GOSUR 3700

PRINT #N; CTL(1)

PO4=0%

GOSUB 3100

T1=0

MAT READ #2, I1+1:F, X

Ti=T1+XL[&3
To=T2+XL&]
PRINT #N; TAB(4);
PRINT H®#Mi USING 850; X011, X021, XT3
IMAGE 5(4x,ddd.dd.4x,“!”))éx,dddd.dd;éx,“!”

wroow IE TABCLR) S MY

GOTOD 630

GOSUBR 3700 - o
e a mAD{SSH: MGRANID TCOUAL 7 SRR R

PRI i V Fras Nt 4 N
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890
F00
710
1000
1010
i015
1020

1025

1030
1035
1036
1040
1050
10595
1090
1100

1110
1120

1130
1140

- 1130

1160

11165
11170

1175
1180

11185

1190
1195
1200

1210

220
1225
1230
1240

290
1255
1256
1250

1265
1270
1275

1280
1285
1290
1200
1400
1410
1411
1412
1415
1420
1425

1A20

PRINT #N; USING s750: 72

?Ef%;i;a FOT CO“tleutlon factors
MAT READ #10,1;T,0Q, YV, S
READ #10; 0%, N3

I=1+1

READ #10, I;T1

MAT READ #10, DR, A M
MAT READ #10,2;C

READ #10;Ps%

READ #9, 44; | ¢

MAT READ #9,43;L
RETURN

REM contribution factors
REM operation times

FOR I=1 TO 5
NLCI,31=MLI]

NEXT I

REM maesured plant

FOR I=1 TO S
AS=0$[2%#I1-1,2%#1]

IF A$="XX" THEN 1190
A=PDS(P%, A%)

A=(A+1)/2

NLI,21=CLA]

NEXT I

REM labour costs

FOR I=1 TO 5

FOR A=1 TO 2

IF YLI,Al=0 THEN 1240
I2=Y[I, Al

NLI, 13=NLCI,1J+(YLI, A+21%L.[I2])
NEXT A

NEXT I

REM contribution factors
FOR I=1 TO 35

NET, 43=(NLI, 114NCI, 23)#NLI, 31
NLé&, 41=NL&, 41+NLI, 41
NEXT I

REM multiplication factors
FOR I=1 70O 3

NCI, 51=NLI,41/NC&, 43
NEXT T

RETURN 4 '
REM costs per operation
G1=DC3, 11

Si1=DC2, 2]

REM labour

FOR I=! TO 3

NLI, 61=NCI, 312Gl
NEXT I
pEM M M alart
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1440 I=LEN(NS)
1450 3=0
14535 IF I=0 THEN 1500
1460 I=1/2
1465 FOR A=1 TO 1
1470  A$=N$[2xA~-1, 2%A]
1473 Al1=POS(Ps%, AS$)
1480 G3=G3+CL(Al+1)/21]
14853 NEXT A
1490 G3=G3/S1
150C 62=DL[3,31-63
1305 REM measured plant by operatian
1510 FOR I=! TO 5
015135 NCI, 73=NCI, 51%G2
1520 NEXT 1 .
1525 REM materials by operation
1530 G4=G5=G4&=0
1540 IF 0OC21=0 THEN 1340
1550 G4=BL[O[2]+S1#(T1/40)
1555 NI2,81=G64
1560 G6=B[41+BC51]
1565 N[C4, 81=66
1570 ¢5=D[3, 21-64-Gb4
1575 N[C3,81=G5
- 1580 RETURN
1600 REM N M plant
1610 IF G3=0 THEN 1760
1615 PRINT TAB(10); "RUN NUMBER "; N1; "NON-MEASURED PLANT" :
11620 PRINT TAB(10); "How do you want to assign the n-m plant cosf
1625 PRINT TAB(10); "Enter one of the following codes (ex,sh,pb,
1630 INPUT A$ bf, pr.eq. )
1635 A$=UPSH(AS$)
1640 'IF A% <> "?" THEN 1693
1645 PRINT TAB(S5); "The non—measured plant cost of "iG3; "#/m can
1650 PRINT TAB(S5);“"in the following way” - 2 assiagne(

1&4%S PRINT TAB(S); "EX. — Allow all the cas® against the EXCAYAT
1660 PRINT TAB(S); "SH - Ditto SHORING® S oparatior
1665 PRINT TAB(5); "PB  ~ Ditto PIPE EELDING™ !
1670 PRINT TAB(5); "PL ~ Ditta PIPE LAYING"

1675 PRINT TAB(S5); "BF - Ditto BACKF ILL" 275510
15680 PRINT TAB(S); "EQ -~ Divide this cost equally between 511
1635 PRINT TABRB(S); "PR - Record this cost as a Preliminariy it

1690 0T0 182%9

1695 M&="EXSHPBPLBFPREQ"
1700 A=POS{MS$, AS)

1710 IF A=0 THEN 1640
1715 A=(A+1)/2

172 IF A=7 THEN 1740
1725 N[A, 91=GC

1720 €OTO 1780

1740 FOR 1=1 TQ 2

1750 MNCI,71=G3/5 .
1735 NEA; I g

-~ [ R eainab Bl sl ¥
L

T e I

Vb
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REM bill items

READ #2, 1; N&

MAT . E=ZER[(2, 7]

FOR I=1 TO N&

MAT READ %3, I;E, 7

IF 20231 < N THEN 1910
MAT X=ZER

I1=(2%I)+1

MAT READ #2,I1;F

FOR A=1 10 5

IF FLAI=0 THEN 1890
XL1I=XL[13I+NLA, &]
XL[21=X[21I+NLA, 81
XL3I=XI[3I+NLCA, 7I+NCA, 91
XL41=X[41+NL4&, 9I%2017]

IF FL101=0 THEN 1890

NL&, 921=0

NEXT A
XLS51=XC11+XL21+XC31
XL6&1=X[SI#Z[173

MAT PRINT #2; X

NEXT I

RETURN

REM

REM heading

IF END #N THEN 3040
LINPUT #N; M3

GO0TO 3010 '
PRINT #N; CTL(1) »
PRINT #N; TAB(50); "BILL OF QUANTITIES"
PRINT $#N; TAB(S0) " 33336334 3t #3030 3t 3 63t

PRINT #N

RETURN

REM page heading C

PRINT #N; TAB(4); "BILL NUMBER...... " N&
PRINT #N; TAB(4); "PAGE MNUMDER. ... .. RO

Gasub 3260

PRINT #N; TAB(4); "! item no !
PRINT #N; " MATER IAL ! PLANT
PRINT ®N; " RATE ! TCvAL"
GOSUR 3200

RETURN

REM

PRINT #N; TAB(4);
FOR P=1 TO 110
PRINT #h; ="
NEXT P

PRINT #NM

RETURRN

REM ]
PRINT #N; TAB(80); "PAGE TOTAL =
PRINT #p; USING 32780 T1

PRINT #N; TAB(F3:

P P o
Iriiors duudu. Ul
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3760
000
2010
3020
$030
9040
2050
9060
9070
9080
9999

RETURN

REM ascign files
F1s04, 61, 2,
F14[7.91, 3,
F1$[10, 121,
F1s[13,153,
Fl1$ris, 1813,
Fisl192,211,7.V1
243, 8, V1

AGSIGN
ASSIGN
ASSIGN
ASSIGN
ASEICN
ASSIGN
ASSIGN

RETURN

END

-




SUCDh
> COM NI

10 REN '
- STANDAR :
1S REM STen D UNIT COST DATA

Bty oan JUNE 179
20 FILES ucd, pucg | e
- * - Ao -
20 DIM 1070 as S0 G000 vron 29, Rr00, 27, VEDO, 21, Plar
40 DIM R$F3] A’L 1, AQET2TY, LI101, Lier20n

Lo+ Lol

120 PEINT ran(oo); “LABDUR AND PLANT RaATES™
110 PRINT TapRiz0)y; e ER LR CE P L S R R R ]

115 PRINT

12 READ #1,1;D1, D2, D03

120 PRIMT  UugIMNG 140: D1, D2, D3

140 IMAGE Sx, “"These rates were last amended on ", 2x.dd, "
158 MAT RFAD #1; 1

160  READ 21, 2; 04, G0%

170 MAT RLAD #1;X

172 IF IL1320.71EN 180 .
}173 PRINT TAB(S); "## NOME GPECIFIED sxv
175 GOTO 270

180 FOR T1:=-1 T 20

190 1F ID044=0 THEN 210

iy £ ie=id

200 GOSUB 1000

210 NEXT It

i

220 PRINT TAB(3); "Do you want to add any more plant.classes %o tl,
225 INPUT R$ .5 list

230 R$=UPS%(R$)
240 IF R&%="NO" THEN 280
250 IF R%="YES" THEN 270
260 GOTUL =250

270 GOSUB 2000

260 60SUB 3000

285 GOSUB &000

290 STOP

LONG

[

1008

TN
LireltS

1020

foving a0
EE R S

READ #1, I2iP, Y

Q
il
—
18}
+
-

1040 Al L, I ALE, PO
LGSO SINT TAB(10): “CLASS "; Il "CODE LETY=ER ";G@BLIl, I11;"
106G RINT 1/L11 113,

<

> A

1070

1075 TAB(60); "TOTALY 35
/

.a

i

3

M T 000 0L T o T s T
a3 ..
o R T T O e B SR
pd
- o= -

f
11607 FOR L=i TO I10it] o -
11’—'0 ET‘\:T T"'Q'\'; ,D-’*’--"‘ "‘1,2""1'._,.‘,l%B,l._,,‘;P(J‘f)[}’L,_, l]l T/[L.;:.]]; l;‘.::‘D(:
4 (55 [N S HEEED, o L oLl T e |
- = -
1130 syNT USIMG 1140 PLL, 110F L, 21, FfL, 33
B 4 LM L o
P [~ e R ¥
lk’lo I:";AC:’ Ljd".}.\j'jlf:‘,—\:'v—llu.-lul Vol ed it
1130 NEXT
10 mry AT
i S
L AR ' . - ) - + o~ ey d ~ i1 I sz o e "
1170 PRINT Ta3(3); "Do you want to z2mend = 5F Moz a ztax

Ll Ly

.1a8.

", qd"n;'

TAR{(S); “CODE"; TAB(15),; "DESCRIPTIDON"; TAB(30); ' RATE";*A'

Y
TAD(ROY; ML T 1T TAR(AS) "IH/hT 1" TAB(L0); "IH/hr

-




11835
11720
1200
1210
1220
1225
1230
1235
1245
1250
1260
1270
1280
1290
1300
1310

1320

1330
1340
1350
1360
1370
1380
. 1390
1400
1410
11420
1430
1440
11450
1460
1465
1467
14468
1449

AT

1475
1480
1485
1430
1495
1496
1497
15C0
1510
1515
1520
13298
15320
1340
185

1560
1370

HEE=Fwiiag!
-

6070 1390

RE=UPS3$ (R%)
IF R$="NO" THEN 1290
IF R$="YES" THEN 122

0
GOTO 1170

PRINT TAB(5); "PLANT CODE  »,
INPUT A% ’

PRINT TAR(S); "RATE, FuSL o
INPUT D1.,D2

AS=UPSS(AS$)

L=POS(P1%, A%)

IF L>0 THEN 1290

PRINT TAB(3); "## ERROR ~ CODE “; A%; " NOT RECOGNISED s##"
GOTO 1220

L=(L+1})/2

PLL, 131=D1

PLCL, 23=D2

PCL, 31=D1i+D2

PRINT TAB(10); "Any more revisions "

INPUT R$ :
R$=UPSS (R$) |
IF R$="YES" THEN 1220
IF R$="NO" THEN 1390
G0TO 1330 ‘
PRINT TAB(5): "Do you want to add any more plant to this list
INPUT R% ‘
Re=UPS%(R%)

IF R$="YES" THEN 1450
IF R$="NQ" THEN 1690

PRINT TAB(10); "ENTER PLANT CODE- “;

INPUT A%

A$=UPS%$ (AS)

IF A$C1,11=G$[P1,P1]1 THEN 1470

PRINT TAB(S); “## ERROR — CODE SHOULD BEGIN WITH “"; GSLP1,P1:
c0TO 1450 :

L=POS(P1%, AS)

IF I.=0 THEN 1490

PRINT "## ERROR -~ THIS CODE HAS ALREADY
cOTG 1450

PRIMT TAB(S): "DESCRIPTION "
L1=LEN(P1$)

Li=L1+1

P1sCLl, L1+11=A%

INPUT AOS
AOB=UPSS (A0$)
J1=LEN(AOS)
J2=I10111+1
1C117=J2

IF u2=1 THEN !
yrJz, 11=you2-1
YLJz, 21=YLJ2, 1
GOTG 1590
yrJe, 11=1

oy}
n
M
-
3!
i
&(

GUTU Loev

ez




1590 POSIYLUR, 13, YLU2, 211=40%

1600  PRINT TAB(5); "RATE , FUEL = ».

1610 INPUT PLJU2,11,PCu2, 23 '

1620 PLJR, 31=PLJ2, 11+PLU2, 27

1630 PRINT TAB(S); © : L ;
1640 INPUT RS Any mare addifions
1650 R$=UPS%(R$)

1660 IF R$="YES" THEN 145

1670 IF R$=“NO" THEN 1&90

1680 GOTO 14320 )
i?gg izés; ;:B(S);“Do 4OU want to review this data again "
1710 R$=UPS%{(RS$)

1720 IF R$="YES" THEN 1050

173C IF R$="NO" THEN 1740 o
1735 GOTO 1&%0

1740 I2=2%I1+1

1750 MAT PRINT #1,12;P,Y

1760 I2=I2+1

1770 PRINT #1,I2;P1%, POS

1780 RETURN

2000 REM new ciassifications

2010 PRINT TAB(10); "NEW CLASSIFICATION CODE LETTER = ";

2020 INPUT A%

2030 A$=UPS$(A%$)

2040 J1=POS(G%, A%)

'2050 IF J1=0 THEN 2080

/2060 PRINT TAB(5); "## ERROR - THIS CODE LETTER HAS ALLREADY BEEN
12070 GOTO 2010 : JISED ##
2080 P1=LEN(GS$)

2090 Pl1=P1+1

2095 I1=P1

2100 G$LP1,P11=A%

2110 PRINT TAB(10); "DESCRIPTION  *;

2120 INPUT A0S -

2130 A0%=UPS$(A0S)

2135 L1=LEN(AOS)

2140 IF P1=! THEN 2170

2150 XLP1, 11=4I[P1-1,21+1

2160 COTO 2180

2170 - XCP1,11=1

2180 XiPl,21=XLP1l, 11+L!

2150 GO$LKXCP1, 11, XCP1,211=A0%
2200 MAT P=ZER

2210 MAT Y=ZER

2020 Pis=tt

2220 POg=""

2240 GOSUB 1450

2250 PRIMT TAB(S5); "Any more classes /
2PA0  INPUT RS .
2270 R$=UPS$(R%)

- £

AT

~ H

22735 IF R&="YES" THEM Eoi» !
3280 IF Re="NO" THEN 2200 2
—~— AT ST }
Cewie 4 N S B o i i
L

it

b

I
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PRINT #1,2; %, GOs
MAT  PRINT #1; X
RETURN

REM printing ti line printar

GOSUE 3000

PRINT #1,1;D1,D2, D3
MAT  PRINT #1;1I

N=2

PRINT #N; TAB(50); "LABOUR AND PLANT RajeEs™"
PRINT #N; TAB (S0) ;i ™ 4333636 3636 36 1040 36 5046 56 5 3 36 46 36 46 35 1

PRINT #N

PRINT #N; USING 140; D1, D2, D3

GOSUB 4000

PRINT #Ni; TAB(4); "!"; TAB(9); "CLASS"; TAB(39); "!"i TAB(45); "TYP!
PRINT #N; ™! RATE C[#/hr1

GOSUB 4000

FOR I=1 TO 20

IF ICIJ=0 THEN 3320
I12=2%I+1

MAT READ #1,12;P,Y
I12=12+1

READ #1,12;P1%,P0O%

PRINT #N; TAB(4); ™! ";G3[I, I1;"
PRINT #N;P1$L1,23;" — ";POSLYL1,11,YC01,213 TAB(&ET); " 1"

Ag=n1tw

PRINT #N; USING 3210;PC1,11,A%,P[1,21, A%, PL1,31, A%
IMAGE 5x., dd. dd, 4x. a» Sx,dd. dd, 4%, a, 9x.dd. dd., 4%, 3

FOR J=2 TO 20

IF PLJ, 11=0 THEN 3300

PRINT #N; TAB(4); "'"; TAB(39): "'"; TAB(45); P1s[2#J-1,2%*J1; " —
PRINT #N; POSCYC[J, 13, YLJ, 231 TAB(6F)Yi "1 "

PRINT #N; USING 3210;PL[J, 11, A%, PLU, 21, A%, PLJ, 31, A%

NEXT J

GOSUB 4000

NEXT I

RETURM

RED

PRIMT #Ni TAB(4);
FOR Il=1 70 110
PRINT #N; "—";

NEXT 11

PRIMT #n

RETURN

REM date

DM ACLE.

MAT READ A

DATA 31,23, 31,20, 3L
DI=TIM(2}
D2=TIM(3)
Do=DR2+1700
D3=D3/4
Da=INT (D3

-

IF Do3-DALC TH

3
(]

U

€1

X
Ha

m

N -

I
PR O e <o

fuel C#/hrl total [#/hTl '*

U UY  TAB(AS)
", GOSCXCI, 11, XC1, 212 TAB(S

e

P TAB (87,

R

S —
R T TR

st

Y




2070
3100
5110

5120

5140
5150
5160
6000
6005
6010
6020
6030
6040
6050
6060
6070
! 6080
| 6090
16100
6110
6120
6130
6140
6150
6160
6165
6170
6175
6180
6185
" 6200
16210
$ 6220
6230
6240
5250
6260
6270
6280
6285
6290
6300
6310
6320
6330
6340
&350
6360
6370
6375
6380
6350
6400

LAAD

FOR I=1 TQ 12

IF D1 <= Ar13 THEN S140
Di=D1-AL1I]

NEXT 1

D3=D2

D2=1

RETURN

REM labour

MAT Y=ZERCL10, 21

MAT READ #1,43;L,Y
READ #1,44;L1i%, POs
PRINT TAB(15); "LABQUR"
PRINT TAB(1S5); "ssswes"

PRINT .
FOR I=1 TQ 10 ‘
IF LLIJ=0 THEN &0%90 215 L0IT; " #/hr

PRINT TAB(3);L1$L2#I-1,2%I1; TAB(15); POSLYLI, 11, YCI, 211 TAB(
NEXT 1

PRINT TAB(3); “Do you want to amend any of this data i
INPUT R%

R$=UPS$(R%)

IF R$="NO" THEN 6300

IF R$="YES" THEN 64160

GOTO 6100
PRINT TAB(10); "LABOUR CODE s

INPUT A% .
PRINT TAB(10); "ALL IN RaATE

INPUT X :

AS=UPS%H(AS%)

J=P0OS(L1%, A%)

IF J>0 THEN 6230

PRINT TAB(S); "#% ERROR — code ";A%; " Not known ##"
GOTO 6160

J=(J+11)/2

LLJI=X

PRINT TaAB(5); "Any more Tevisions "
INPUT R%

RE=UPS$ (R$)

IF R$="NCO" THEN &300

IF Re="YES" THEM 6160

GOTO 6230

PRINT TAB(10); “Do you want to add any more labourT tTynes
INPUT R%

R$=UPS%(R%)
IF Re="YES" THEN &340
IF R$="NO" THEN 4400
G0TO 4300
PRINT TAB¢10); "LABOUR CODE "
INPUT A%
As=UPSE (AS)
J=P0OS(L1%, A$) o
= N 642
;EI:TOTLEE5)i"*% ERROR = This code has allvready bLHaen a3sig..-

AT LD
ocoTn £ 280
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J=ELEN(LLS)

J=J+1

ListJ, J+11=a%

PRINT TAB(10); "DESCRIPTION  *;
INPUT AO% '
J1=LEN(FPOS$)

J=(J+1)/2

YOJ, 11=J1+1

YCJ, 21=YLJ, 11+J1+LEN(AOS)

PRINT TAB(10); "aLL IN RATE/HR = *;
INPUT LLU]

PRINT TAB(S); "ANY MORE ADDITIONAL LABOUR RATES *;

INPUT Rs$

R$=UPS$(R%) ‘
IF R®="NO" THEN &600

IF R$="YES" THEN 6360

GOTO 6540

MAT PRINT #1,43;L.,Y

PRINT #1,44;L1%,P0%

PRINT #N

PRINT #N; TAB(353); "LABOUR™"

PRINT #Ni TAB(335); "###dxs"

FOR J=1 TO 10

IF LLJ1=0 THEN 6680

PRINT #N; TAB(15); L1$SL2#J—1, 2%J1; TAB(40); POSCYLJ, 11, YL J, 211;
PRINT #N; LLJ1; " #/hr" (70
NEXT J '

RETURN

END

.M
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ManN

9 COM CsL301, M$L2501, J,

10 REM MANHOLE ANALYSIS PROGRAMME

"15 REM N. Bartr
am ‘
20 FILES mandat. mans ' VAN e

30 DIM YLS0,101], XL30, 41, R$L3]
35 DIM 0C5013,VIS03

40 DIM CCS50, 531, SCS50, 57,
o0 GOSUB 1400

60 PRINT TAB(20);
70 PRINT TAB(20);

F$L1001, D$C&O1, N1

G[SO] KLS01, NLS0, 41, HL51, FL5013

"PRE-CAST CONCRETE MANHOLE ANALYSIS" . X
"**********************************" 3

80 PRINT .
90 PRINT TAB(10); "Contract"; TAB(25); -
100 INPUT C$ :
110 €QSUB 1300 IR
130 GOSUB 1000

145  J=0

(150 =J+1

160 GOSUB 1700 }
180 IF NL[J, 11=0 THEN 210 ’
190 GQOSUB 2100 j
210 PRINT TAB(10); "Any more manholes"; TAB(20); |
220 INPUT Rs$
222 R%$=UPS$(R%)
229 IF R$="NO" THEN 240
230 IF R$="YES" THEN 150
235 6070 210
240 GOSUB 8000
250 CHAIN "mshed"
2795 G0OSsUB 8000~
280 STOP
1000 REM STANDARD DIMENSIONS SUBROUTINE
1005 PRINT
1010 PRINT TAB(20); "STANDARD DIMENSIONS"
1011 PRINT TAB(20); " 443438834 #% 343 #3433 3 334
1012 PRINT lciFu all dimensions in meters
11020 PRINT TAB(S5S); "Standard dimensions common to all manholes, s
1025 PRINT
1030 PRINT TAB(10); "Depth of base below pipe "; TAB(535);
1040 INPUT YL1,11
1050 PRINT TAB(10); "Height of base above pipe": TAB(D3);
1060 INPUT YL1,21
1070 PRINT TAB(10); "Do the Tings sit on an upstand"; TARB({33);
1080 INPUT R% R
1090 IF R%="yes" THEN 1093
1091 YIL1,31=0

TO 10995
igzg ggIST TAB(10); “Height of upstand”™; TAB(S53);

PUT YL1i, 312 .
igzg ;QIET TAB(10); "Thickness of concrate ring surround”; TAD(ES);

igzg ;g?zi wWe will assume that the base 15 the same dilamater as

1098 PRINT "Is this correct”i TAB(S3);
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1099
1100
1120
1130
1140
1150
1160
1170
1180
1300
1304
1305
1306
11310
11320
11330
11340
11350
11351
11360
11370

1380
1381

1390

1400

1410
1411

1420
1430

1440
1450
1460

1465

1470

1480

1481

1490

1500

1600

1605

1610

1615

1620

1630
11635
1640
1645
1650
1665
1670
1700
1710
1720

1730

INPUT Re

IF Ré="yes" THEN 1150

PRINT TAB(10); "Base
, 0 . ~ .
INPUT Xr1,27 verhang"; TAB(55);

GOTO 1160
XL1,21=0
PRINT TAB(10);
INPUT C1
RETURN

REM MANHOLE TYPE DESCRIPTIO
i N INPUT

PRINT TAB(10); "MANHOLE DESCRIPTIONS"
PRINT

g:i:¥ TAB(3); "Three types of manhole are considered; "
PRINT TAB(10); "MANHOLE TYPE 1, CHAMBER CNLY" St
PRINT TAB(10); "Description”; TAB(40);

INPUT Ds$C1,201]

PRINT !
PRINT TAB(10); "MANHOLE TYPE 2, CHAMBER + SHAFT + REDUCING SE
PRINT TAB(10); "Descrption "; TAB(40);

INPUT D$L21, 401 ’
PRINT |
PRINT TAB(10); “MANHOLE TYPE 3, CHAMBER + SHAFT + TAPER"
PRINT TAB(10); "Description'; TAB(40);

INPUT Ds$C41, 601

PRINT .

PRINT TAB(10);: “COVERS & FRAMES"

PRINT TAB(S5); "How many do you want to specify”; TAB(40);
INPUT N1

FOR I=1 TO N1

PRINT TAB(10); “"COVER AND FRAME TYPE";I

PRINT TAB(10); "Description"; TAB(40)]

P=20#I-19

INPUT Fs$LP, P+19]

PRINT

NEXT I

RETURN

REM zeroing

MAT N=ZER

MAT Y=ZER

MAT X=ZER

MAT C=ZER

MAT S=ZER

MAT G=ZER

MAT F=ZER

MAT K=ZER

MAT O=ZER

MAT V=ZER

RETURN s oar

REM DATA FOR MANHOLE NUMEER ‘J

FOR I=1 TO 2

YCJ, I3=YL1, I3

NEXT I

"Minimum chamber height'; TAB(S55);

T R A AR




1740  X[CJ, 11=XC1, 1]

1750 X[J,21=Xr1, 2]

1760 PRINT TAB(20);

1770 PRINT TAB(20);

1780 PRINT

1790 PRINT TA P "

1800 P=5#J—4 B(10): "Manhole numper

1810 INPUT M$LP, P+4]

1820 PRINT TAB(10); "Type

1830 INPUT N[CJ, 11

1835 PRINT TAB(10); "Cover Level"; TAB(30);

1840 INPUT 0OLJ1

1842 PRINT TAB(10); "Invert Level®; TAB(30); B

1843 INPUT VCJ1 :

1850 IF N[J, 13=0 THEN 2050

1860 PRINT TAB(10); "Pipe diameter"; TAB(40); <

1870 INPUT YLJ, 103 f

1880 PRINT TAB(10); "Chamber diameter"; TAB(4Q);

1890 INPUT X[CJ, 31

1895 XCJ: 41=0

11900 IF N[J,11=1 THEN 1930

1910 PRINT TAB(10); "Shaft diameter"; TAB(40);

1920 INPUT XCJ, 41

1930 PRINT TAB(10); "Cover & Frame type "; TAB(40);

1940 INPUT NILJU, 41

1950 PRINT TAB(10); "Cover slab type (h/1)"; TAB(40);

1960 INPUT X%

1970 IF X$="h" THEN 1985

1975 NLCJ, 21=1

1980 GOTO 1990

1985 NCJ,21=2 )

1990 IF NCJ, 13=2 THEN 2010

2000 GOTO 2050 :

2010 PRINT TAB(10); "Reducing slab. type (h/1)"; TAB(40);

2020 INPUT X%

2030 IF X$="h" THEN 2045

2035 NI[J, 31=1

2040 GOTO 2050

;2045 N[J, 31=2

.2050 RETURN

12100 REM TAKING OFF SUBROUTINES

2110 FOR I=1 7O 5

12120 CLU, 11=0

12130 SC[J, 11=0

12140 NEXT 1

2150 GOSUB 3000 .

21460 REM 3000 = Ring width subroutine

2170 GOSUB 3500

2180 REM 3500 =
GOSUB 3900

gégg REM 3900 = BASE CCONCRETE

5510 IF NCJ, 11=2 THEN 2330

[J, 11=3 THEMN 24320
gigg égﬂN MANHOLE TYPE 1

"MANHOLE ANALYSISY
"****************"

i TAB(40);

(special = 0)"; TAB(40);

e

i s

PIPE WALL THICKNESS SUBROUTINE




2231
2240
2250
2260
2270
2280
2290
- 2300
2310
2311
2320
2330
2331
2340
'2350
12360
2370
2380
2390
2400
2410
2420
12430
12431
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
3000
3010
3020
3021
3022
"3030
3040
3050
13060
13070
., 3080
3090
3100
3110
3120
3130
3140
3150

REM

YLJ: 51=0

YLJ, 61=0

YLJ, 91=. 15

GOSUB 4100

UIE0C U1V EoroBigE 5y I ANESS
SOSUB 2400 » 91=YLU, 61-YLJ, 71-YI, 97
REM 4400 = RING SORTI

YLJ, 43=CLJ, 1] tNG SUBROUTINE

GaTO 2530

REM MANHOLE TYPE 2

REM

GOSUB 4100

GOSUB 5000

REM 5000 = REDUCING SLAB THICKNESS

YLJ, 91=.15

GOSUB 5100

REM 5100 = CHAMBER HEIGHT SUBROUTINE

GOSUB 4400

€O0TO 2530

REM MANHOLE TYPE 3

REM

GOSUB 4100

IF XLJ, 31>1.2 THEN 2480

YLJ, 51=. 61

cOTD 2490

YCJ, 51=. 915

YLJ, 91=.15

COSUB 5100
Vi=0CJI-VI[JI-B1-Y[J, 41-YLJ, 51-YLJ, 71-YL[J, 91
GOSUB 4400

GOSUB 5350

REM 5350 = CONCRETE SURROUND

RETURN :

REM RING WIDTH SUBROUTINE

IF J>1 THEN 3060

DIM RL12,21

RL1, 11=0

RC1,21=0

FOR I=2 TO 12

READ RCI, 11,RCI,21

NEXT I .

c2=X[J; 31

I1=0

I=I+1 ,

IF C2 <= RCI, 1] THEN 3130

IF I<11 THEN 3080
PRINT “ERROR — CH
PRINT "PLEASE SPECIFY R
INPUT C3

GOTO 3200
pD1=]R[I,21-RCI-1. 2]

AMBER DIAMETER"; C2; "NOT IN STORE"
ING WALL THICKNESS"; TAB(20);
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3160
3170
3180
3190
3195
3200
3210
3220
3230
3240
3245
3250
3260
13270
13280
13290
13300
13310
iaaeo
{3330
z334o
1 3350
13351
{3370
13500
3510
3520
3530
(3540
| 3550
§3555
13560
3570
13580
13590
13600
3610
3620
3630
3640
3650
3640
34670
3680
36%0
3700
3710
3711
3712
3713
3714
3715
3716
3717

DZ=REI,13~REI—1,1]
Z=D1/D2
C3=Z*(C2-REI—1,1])
C3=C3+RLI-1, 23]

PRINT "Chamber wall =";¢3

S1=XLJ, 41

IF S1=0 THEN 3370
I=0

I=I+1

IF S1 <= RCI,11 THEN 3299

IF I<3 THEN 3230

ggim; Tgsgg?F; SHAFT DIAMETER"; S1; "NOT IN STCORE" :
' SHAFT " ; i

NPT WALL THICKNESS"; TAB(30); .

GOTO 3340 <8

D1=RCI, 21-RCI-1, 2] oo |

D2=RLI, 11-RCI-1, 1]

Z=D1/D2

S3=Z#(S1-RCI-1,11)

83=83+RCI~-1, 2]

PRINT "Shaft wall ";S3; "Chamber wall ";C3 .33, . 077

DATA . 6795,.057,.75,.063,.825,.063,.9,.07,1.05,. 075, 1. 2,. 087,

DATA 1.5,.102,1.8,.11,2.1,.199,2. 4, . 133

RETURN

REM PIPE WALL THICKNESS

IF J>1 THEN 3560

DIM PL28, 21

FOR I=1 TO 27 STEP 3

READ PCI,13,PLI,21,PLI+1,1],PCI+1,21,PCI+2,11,PLI+2,2]

NEXT I

READ PC28,13,PL28, 2]

I=0

Di1=Y[J, 101

I=I+1

IF D1 <= PLCI,11 THEN 3650

IF 1<28 THEN 3580
PRINT "ERROR - PIPE DIAMETER ":;D1; "NOT IN STORE"
PRINT "PLEASE SPECIFY PIPE WALL THICKNESS"; TAE(Z20);

INPUT D2

GOTO 3710

X1=P[LI,2]1-PLI-1,2]
X2=PCI,11-PCI-1, 11

Z=X1/%2

D2=Z#(D1-PLI-1,11)

D2=D2+PLI-1,2] )

PRINT "Pipe wall thickness “; D2
RETURN

DATA 1{,.026,.153,.02&,.225,.03
DATA .3..034,.375,.038,.45..041
DATA .525,.048,.61.052..675,.056
DATA .75,.Oé..825..064,.9..067 R
DATA .975.‘071;1.05;.078,1.125..08¢
CATA 1.2,.08611.275,.086;1.35;.093
DATA 1.425.,097;1.5,.101,1.579,.114

.188.,




3718 DATA 1.65,.115,1. 725,
3719 DATA 1.875,.123,1. 95,
3720 DATA 2.1,. 144

3900 REM BASE CONCRETE
3910 B=YLJ, 101+2%(D2+C3+X0J, 1 1+X
3920 B=B+X[J, 31

3930 Bi=YLJ, 11+Y[J, 21+YCJ, 3]
3940 Bl=B1+Y[J, 101+2%D2

3950 B2=3. 14159%#B%*B/4

3960 B2=B2%B1

3970 R1=D2+(Y[J, 101/2)

3980 Al1=3. 14159%R1#R1/8

3990 A2=Y[J, 10I#(B1-YLJ, 11-YL[J, 21-YCLJ, 31)

4000 V3=(XLJ,31%#XCJ, 31#3. 14159/4)%Y[J, 21
4010 A=Al1+A2

4020 Vi=A#B

4030 FrLJUI=B2-V3-V1 :

4040 PRINT "Base volume ";FL[JI1; "m3"
4050 RETURN

/4100 REM COVER THICKNESS ROUTINE
4110 DIM 27,33

4120 IF JU>1 THEN 4160

4130 FOR I=1 TO 7

4140 READ Z[I,11,ZCI,21,2C1,31

4150 NEXT I

141640 N1=N[J, 21+1

4170 I=0

14180 I=I+1

{4190 IF X[J,31 <= Z[I.11 THEN 4230
14200 IF I<7 THEN 4180 o
14210 PRINT “ERROR - PLEASE SPECIFY COVER SLAB THICKNESS"; TAB(40); 1 i
14220 'INPUT YCJ. 71 ‘ ;
(4230 - GOTO 4310

!4240 D1=Z[I,N11-ZCLI-1,N11]

14250 D2=ZCI,11-ZC(I-1,1]

142640 Z1=D1/D2

4270 YLJ,71=Z1#(X0LJ, 41-201-1.11)

4280 YCLJ,731=YLJ, 71+Z0I~-1, N1

4290 PRINT “Cover slab thickness'; Y[J, 7]
4301 DATA .675,.127,.075

-115,1.8,. 116
. 13.,2.02,.137

[J,21)

4302 DATA 1.2,.127,.076
4303 DATA 1.35,.126,.09
4304 DATA 1.5,.15,.1
4305 DATA 1.8,.15..1
4306 DATA 2.1,.175, .13
4307 DATA 2.4,.2,.2

4310 RETURN
4400 REM RING SORTING SUBROUTINE

4410 IF J>1 THEN 4460
4420 READ HE1].HE2];HE3];HE4],HC5]

4450 M=1
4470 v2=vi
4480 1=0

4450 I=I+1
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43500
4510
4520
4530
4540
4550
4560
4570
4575
4580
4590
4600
4610
4620
4630
4650
4660
| 4670
[ 4680

{4690

1 4700
14710
.4720
| 4730
4740
14750
4760
14770
4780
4790
14791
4792
4793
14800
14810
{5000
5010
5020
5030
5050
5100
5101
5110
5120

5125-

51320
51395
5140
5150
51&0
5170
5180
5185
2120

V1sVI+CLJ, M1

IF VIDHCIJ THEN 4720
IF I<5 THEN 44590
IF va<. 31 THEN 4630

I=0
I=I+1
IF N[J,11>1 THEN 4400
IF CCJ,MI= NOT HLI1 THEN 4530
PRINT "4575", M, I
CLJ, MI=HLI-1]
GOTO 4480
IF SCJ,MI= NOT HLII THEN 4550 ;
SCJ, MI=HLI-11 |
GOTO 4480 i
PRINT "ERROR- The smallest ring 0. 31 |
IF NL[J, 11=1 THEN 4690
SCJ, 11=V2
GLJl=V2
eQ0TO 480Q
CLJy, 131=V2
GLJI=Vv2
G0TO 4800
Vi=V1i-HLI]
M=iM+1
IF NCJ, 11=1 THEN 4770
SLJ, M1=HLI]
GQOTO 4780
CCJ,MI=HLI]
IF V1>.225 THEN 4480
GLJ1=V1
FOR P=2 TO 5
SCJ, 11=8LJ, 11+80J P]
NEXT P
RETURN
DATA 1.22,.915,.615,.45%,.305
REM REDUCING SLAB THICKNESS
YLJ, 51=. 152
IF X[J,31= NOT 2.025 THEN 5050
YC£J, 51=. 178
RETURN
REM
REM CHAMBER HEIGHT SUBROUTINE
IF J»1 THEN 5130
READ {[11, HC21, HO31, HO41, HESD
PRINT H[17; HE215 HO31i HOA1 HES
Vi=C1
PRINT Vi
M=1
I=0
I=I+1
IF VISHCIJ THEN 5260
< = 0]
;EI;¥5VI?E?J?i§;CEJ,?];C[J;BB;CFJ,43;C[J,5]
M=Mri

is taoo big therefore m&|
e up in brickwerk')

.200.




5560
8000
8010
8020
8030
8040
8050
8060
8070
8080
8070
8100
8110
8120

CLJ, MI=. 305

C[\JI 11=0

FCR 21=2 TO S

CLJ, 11=CLJ, 1I+CCY, 211

NEXT Z1

YLJ: 41=CLJ, 1]

PRINT “Chamber rings“;Vl;CEd,1];CCJ:2];CCJ,3];CEJ;4];CEJ,5]
PRINT "y(y,4) = ";YLJ, 4] _
GOTO S300

M=M+1

CLJ, MI=HLI]

Vi=Vi-HLI]

PRINT V1;CCJ, 13:CLU,235C0Y, 31:CLU, 415 CLY, 51
G0OTO 5150

DATA 1.22,.915,.61,.459,.305

RETURN o
REM CONCRETE SURROUND

REM CHAMBER SURROUND

v7=0

v8=0

vo5=0

D3=XTJ, 33+2%#C3

D4=D3+2%#X[J, 11

A4=3. 14159%(D34#D3-D4%D4) /4
V7=Aa4%YLJ, 4]

IF NCJ, 11=1 THEN 535350

IF N[J, 131=2 THEN 53520

REM TAPER SURROUND (Equation obtained from R.B. Leask es
R1=(X[J, 31+2#C3)/2

R2=(X[J, 41+2%53)/2

H1=YLJ. 51
VB=.5*H1*3.14159*(Rl*R1+R2*R2+R1*R2)
V9=3.14159*R1*R1*H1

N=0

v8=v7-v8 -

REM shaft surround

D3=X[J, 43+ (2%S53)

D4=D2+(2%X[J: 11)
V5=3‘14159%(D3*D3—D4*D4)/4
KLJI=V7+V3+VYS

RETURN

REM data teo file

N=0

PUINT #1.,1;N

FOR I=1 TO S50

FOR I1=1 TO 4

PRINT #1;NCI, I1]

NEXT 11

NEXT I

PRINT #1, 3 N

FOR I=1 TC 50

FOR I1=1 TO 10

PRINT #1;yCI, 111

NEXT Il
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8130
8140
8150
8160
8170
g180
8170
8200
8210
8220
8230
8240

8250
8260
‘8270
. 8280

8290

8300

18320
18330

8310
8315

‘8340
8350
‘8260
8370

000

NEXT 1

PRINT #1,7;N
FOR I=1 TO 50
FOR It=1 TO 4
PRINT #1; XCI, 111
NEXT Il

NEXT I

PRINT #1,9:N
FOR I=1 TO 50
FOR Ii=1 TO 5
PRINT #1;CLI,I12
NEXT I1i

NEXT I

PRINT #1,11;N
FOR I=1 TO SO
FOR Ii=1 7O 5
PRINT #1;SCI,1I11]
NEXT I1l

NEXT I

MAT PRINT #1,10;V
MAT PRINT #1,13;6
MAT PRINT #1,14;F
MAT PRINT #1, 15K
MAT PRINT #1,16:0
MAT PRINT #1,17:V

RETURN
END




MANT

3
10
15
20
30
40
90
100

103

110

120
. 130
. 140
. 130
1160

170
180
190

t 200

210
215
220
225
230
235
240
250
255
270
280

290
- 300
| 1000

1002
1004
1006
1008
1010
1c12
1014
1016
1018

1020

1022
1024
1026
1028
1030
1032
1034
1036
104Q

IM

REM

REM N.

CoM C=0301, M8L2501, J, F$L1001, DSLALOT, N1

manhole time analysis programme — MANTIM
Bartram

Jan 79

FILES mandat, mant

DIM NECE0, 43,
DIM TCL20, 213,

MAT M=ZER
GOSsuUB 1000
REM 1000
GOSUB 1100
REM 1100
GOSUB 1300
REM 1300
G0suUB 1500
REM 14600 =
6asuB 1700
REM 1700
GasuUB 17900
REM 1900
GOsSUB 2100
REM 2100
GOSUB 2300

—
=

YL50, 103, XLS0, 41, RL50, 53, CLS01, RBL31]
MES0, 101 ’

reads data statements
base concrete

chamber Tings

shaft rings

tapers

reducing slabe

cover slabs

REM 2300= cov & frames

GOSUB 2400
REM 2400

concrete suvrround

PRINT TAB(25); "MANHOLE TIME ANALYSIS"
PRINT TAB(25);"*********************"

PRINT
GOSUB 3000

REM 3000=results to screen

- GOSUB 5100

sSTOP

REM read control data

READ #1.1;

N

FOR I=1 TO 30
FOR It=1 TO 4
READ #1;NCI, I11

NEXT [1
NEXT I

READ #1,3i

N

FOR I=1 TO 30
FOR I1=1 TO 10
READ #1;YCI, I1]

NEXT Il
NEXT I

READ #1,7i

N

FOR I=1 TO SO
FOR It=1 TO 4
READ #1; (CL, 111

NEXT It
NEXT I
RETURN




1100
1110
1120
1130
1140
1150
1160
1170

1180
11590
1200
1210
1220
1300
1302
1304

L1206

1308

. 1309

11310

- 1312

1315
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1500
1502
. 1504
| 1506
1508
1510
1512
1515
1520
1530
1540
1550
156G
1570
1580
1590
1700
1710
1720
1730
1740
1750

REM
MAT

base concrete
READ #1,14;C
REM formwork
H1=YLI, 11+YLI, 101+YLI, 21+YLI, o
DI=X[I, 13+XCL, D1oxcT, aas 4 b o ®
A1=3. 14159#H1%D1
Tl=A1%2. 723/2
T2=CLI1%#2. 692/2
MLI, 11=T1+T2
MLI, 21=A1
NEXT I
RETURN
REM chamber rings
READ #1,9:M
FOR I=1 TO 50
FOR Ii=1 TO S
READ #1;RLCI, I11
NEXT Il
NEXT I
MAT T=ZIERLé, 21
MAT READ T
DATA .9,.546,1.05,.
FOR I=1 TO J
FOR It=1 TO 3
IF XCI,31 <= TCI1,11 THEN 1370
NEXT Ii
T1=TL[I1, 21
Ti=T1#R[I, 11
MLI, 31=T1
NEXT 1
RETURN
REM shaft ringehs
READ #1,11:N '
FOR I=1 TO 50
FOR Ii=1 TO 5
READ #1;RCI,I11]
NEXT Il
MEXT I
FOR I=1 70O J
IF NCI, 11 <= 1 THEN 158C
IF X[I,41=. 475 THEN 1560
Ti=. 52%RLI, 1]
GQT0 157C
Ti=. 48%RCI, 1]
MLI, 41=T1
NEXT I
RETURN
REM tapers
MAT T=ZERL[&. 21
MAT READ T
DATA .9, .34,1.09, .35 1.2
FOR I=1 7O V
IF NLCI,11=3 THEN

&2,1.2,.

1770

68, 1. 35, .

39,1. 33,

B8&6,1.95,.96,1.8,1.06

42, 1.5, .59, 1.8,.6&9




1755 Ti=0

1756 GOTO 1810

1770 FOR I1=1 TO 5

1780 IF X[I.,31 <=

1790 NEXT It TCILl, 11 THEN 1800

1800 Ti=TLI1, 21

1810 M™MLI, 31=T1

1820 NEXT I

11830 RETURN

1900 REM reducing slabs

1910 MAT T=ZERIB, 21

}1920 MAT READ T
§1930 DATA .675,.23..75,.27,.9,.3,1.05,.34,1.2,.4,1.35,.45,1‘5,
§1940 FOR I=1 7O J
51950 IF NCI,11=2 THEN 1970
(1955 T1=0 p
1960 GOTO 2010 :
1970 FOR Ii=1 TO 7

1980 IF XLI,31 <= TLILl, 11 THEN 2000

1990 NEXT Il
2000 Ti=TLI1,Z21
2010 MLI,61=T1
| 2020 NEXT I

2030 RETURN
2100 REM cover slabs ;
5103 DATA .6&75,.23,.75,.26,.% .28,1.03,. 93,1.2,.39,1.35,.42, 1. 5.
2110 MAT T=ZERI8,21 7,1.8,. 0
2120 MAT READ T
2140 FOR I=1 TO J
12150 FOR Il=1 TO 7
25160 IF X[I.41 <= TCI1, 11 THEN 2180
2170 NEXT Il
2180 Ti=TCI1l.21]

2190 MLI,71=T1
2200 NEXT I

2210 RETURN

2300 REM covers and frames

2305 FOR I=1 TO J

2310 MCLI,21=.5

2320 NEXT I

2330 RETURN

2400 REM concrete surround

2405 MAT READ #1,15;C

. 2410 MAT T=2ERL10: 2

2420 MAT READ T

2430 DATA . 675, 3, . % 4,1.05 3: 1. 2, 4,
2440 FOR I=1 TO J

2445 T2=0 09

2 OR Iil=1
,2223 iF Xri,31 <= TCrIi, 13 THEN 2480
5470 NEXT I1 11,21

2480 Ti=. 75%TL1L,

5490 IF NLI,11 <=1 THEN 2540

2500 FOR I1=1 T0 9

.35) 51 l 51 4: 1 8: @:2 1/ ‘;J) ::\. S




2510
2520
2530
2540
2550
2560
2570
3000
3050
3060
3070
3075
3080
3100
3110

3120
. 3130
. 3140
1 3150
| 3160
" 3170
© 3180
1 3190
. 3200

| 3210

| 3220

{3230

| 3235

§324o

| 5000

' 5010

5020

5030
5035

1 5040

15100

5110

5120

5130

5140

5150

5160

5165

5170

5180

5190

5200

522

5230

IF XLI, 431 <= TCI1, 13
NEXT Il THEN 2530 /

T2=., 75#TC11, 21
T3=. S135#C[1I]
MLI, BI1=T1+T2+T3
NEXT I
RETURN

REM results
GOSUB 5000
PRINT * !
GOSUB S000
Ag=n1w

FOR I=1 TO J :
MCI, 103=MCI, 11+MCI, 23+MCI, 31+MC I, 41+MCI, SI+MCI, 6I+MC T, 71+M0
PRINT USING 3120; AS, M$L5#1-4, S5#I1-17 . f
IMAGE #, %, a, x, 5a; xx ’ *
PRINT USING 3140; A%, MCI, 11,A%, MCI, 21, A%, MLI, 31, A% MII, 4]
IMAGE #,a, x.dd. d, x, a, x,dd. d, x,a, x,dd. d

IF NLCI,131=1 THEN 3210

IF NCI, 11=2 THEN 3200

PRINT USING 3180; A%, MLI, 51

IMAGE #,a, x,dd. d, %

GOTO 3210 ,
PRINT USING 3180; A%, MLI, 61 BI+MLI, "
PRINT USING 3220;A$;HCI;BJ:A$:MCI,73.A$.MEI;?].A$.MEI.10].
IMAGE a, X, dd. d, x, 3, %X dd. d, x, a, x, dd. d, x: a: X ddd. dd, x, a |
NEXT I

GOSUB 3000
RETURN

PRINT *“ i
FOR I=1 TO 65
PRINT “-%;
NEXT I

PRINT

RETURN

REM to 1l/p
N=2

SURR ! SLAB |
Corgval !

MH ! BASE ! CHBR ! SHFT ! R/D !

cav

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
GOSUB
PRINT

&N; TAB(50); "MANHOLE TIME ANALYSIS"

#N; TAB (S0
BN

#N; TAB(30) i
#N; TAB(30):
#N

#N; TAB(30):
#N; TAB(30)
#N; TAB(30);
#N

4000

g 3645 36 36 36 230 3 36 34 3 333304 H 30 -
£

%; TAB(S50); C%

“CONTRACT :
" %***%%%%%%%%%*%%%%%%%%}

wagpgpaeeanat; TAB(50);

wSTANDARD DURATIONS EXPRESSED IN GANG HOUR 1t
woANG SIZES [131 — 2 LABOURERS PLUS 1 EXCA
" [2] — 2 LABOURERG" TOF

#N; "

GANG £

5240
S250
2260
5270
5280

FOR I=1 TO 7

PRINT #N;“ 1 H

NEXT I -
PRINT #Ni " ! ~
cOsSuUB 4000
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5290
$300
5305
5310
5330
5340
5350
5360
5370
5380
5390

5400

15410

. 5420

1 5450

1 5460

| 5470

| 5480

6000

6010

6020

| 6030

6040

6045

6050

9999

PRINT #N; " ' MH . BAsE

PRINT #N; " R/D SLAB ! SURRD.
PRINT #N ' .

FOR I=1 TO J

PRINT #N; " ! ", M$IS#I—-4,5%13;"

IMAGE #, xxx,dd. dd, xxx, a

PRINT #N; USING 35340;:MCI, 11, AS$
FOR Ii1=3 70 &

PRINT #N; USING S5S340;MLI, I11, A%
NEXT It )

PRINT #N; USING S5340;MLI,B1,A$
PRINT #N; USING 5340;MLI, 71, A$
PRINT #N; USING 5340:MCI, 91, A%
PRINT #N; USING 354350;MCLI, 101, A%
IMAGE #, xxx,ddd. dd, xx,a

NEXT I

GOSUB 6000

RETURN

REM

PRINT #N; " ";

FOR I=1 TO 119

PRINT #N; “—";

NEXT I

PRINT #N

RETURN

END i

. 207 .
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CHAMBER
COV SLAB

{

SHAFT
COV % FRM
'APER -
TOTAL

i
gt




MSHED

=

S COM C$[301, M[2501. J, F$L1001, DSC&01, N1

io REM MAMHOLE SCHEDULING % MATERIAL SORTING
20 REM N. Bartram Feb 79
30 FILES mandat. mans

L 3c
40 DIM YE50:10]:X[50:4]:R$C3];CE50.53:S£30»3];GE50],KESO];NE5G:4§

60 GOSUB 1000

70 GQOSUB 1200

80 GOSUB &000

85 N=0

20 GOSUB 4500

100 GOSUB 7000

120 CHAIN "mantim®
300 STOP

1000 REM read data
1010 READ #1,1;N
1020 FOR I=1 TO S50
1030 FOR Il=1 TO 4
1040 READ #1;NCI,I11
1050 NEXT Il :
1060 NEXT I

11065 READ #1,3i1

1070 FOR I=1 TO 50
1075 FOR Ii=1 TO 10

11080 READ #1;YLI,I11

1085 NEXT It

1090 NEXT I

11095 READ #1,7:N
'1100 FOR I=1 TO 50
‘1105 FOR I1l=1 TO 4
1110 READ #1; XL, I11
1115 NEXT Il

11120 NEXT I

11125 READ #1, 9N
"1130 FOR I=1 TO S50

1135 FOR Ii=1 TO S
1140 READ #1;CLI, I
11495 NEXT I1

1150 NEXT I

1155 READ #1,11iN 5
1160 FOR I=1 TO 30
1170 FOR It=1 7O S
1175 READ #1; 601,111
1177 NEXT Il )
1180 NEXT I

1182 MAT READ #1,13: G
1184 MAT READ #1, 14i F
1186 MAT READ #1, 19 K
1188 MAT READ #1,16;0
1190 MAT READ #1,17;V
1195 RETURN

1200 REM titles

1210 N=0O

.208.
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1220
1230
1240
1250
1260
1270
1280
1290
13C0
1310
1320
1330
1340
1350
1360

113635
11370

1390
1400

1410
5500
5510
5520

5530
5540

. 5550
'55%0
5600
5610
. 5620
5630
5640
85650
5660

5670
5680
&000
6005
&010
&019
6060

6070

6080
&0%0
6100
6120
6130
&133
65140
6150
6160
6170
&175
6180

- PRINT #N; " M3 ! M ' M3 ! ! ” ! il

"1F N[I,11=0 THEN 6240

PRINT #N; TAB(S50);

" MANHOLE n
PRINT #N; TAB(S0); SeHEYULE

B2 2 2 22T ST s e

PRINT #N

PRINT #N; TAB(30); "CONTRACT"; ;
PRINT #n T"; TAB(60); C$
PRINT #N; TAB(30); “MANHOLE TYPES"

PRINT #N; TAB(30); " #d¥#ttdatawues"

PRINT #N

FOR I=1 TO 3

PRINT #N; TAB(30); I; TAB(S0); D$SL20%*I~19, 20%*I]

NEXT I

PRINT #N

PRINT #N; TAB(30); “"COVERS & FRAMES"

PRINT #Ni TAB(30); " #3333 33630 31 "

PRINT #N

FOR I=1 TO Ni .
PRINT #N; TAB(30); I; TAB(&0); F$LZ0#*I~-19, 20%1]
NEXT I

PRINT #N

RETURN

PRINT #N; " "

FOR I=1 TO 118

PRINT #N; “-";

NEXT I

PRINT #N

RETURN

N=0 )

GOSUB 5500

PRINT #N; " ! MH ! cov ! INV ! DEPTH ! !
PRINT #N; " MANHOLE RINGS ! SURR ! R/D ! cov ' BWK !
PRINT #N; " ! ! LVL H VL ! ! :
PRINT #N;* DIA ! LEGTH ! ! ¢t sLAB ! !
PRINT #N; “ !";TAB(?);"!"5TAB(19):“!“;TAB(29);“! M vy

GOSUB 53500 - ?E oase e
RETURN o e

REM schedule production A .
N=2 AME

DIM E$C41, G$L161, HL2] 347y >
Ge="NIL SLABTAP LH" : o

GOSUB 5600

Ad="1 1

I=0

I=1+1

P=5%#1-4

PRINT #MN; USING 6130 A%,
IMAGE ¥, x, 8 %

1A
MECP, P+41, A%, 0CI1, A%, VLI, A%, OCI1-VE

I,1];A$:YEI.10];A$,FCI];A$.XEI;BJ,AE,

; ING 6150; NE
PRINT #N VS x,a,x.dd.dd.x;a,xd.ddd,x.a.x,d.ddd

IMAGE #.3x.d:3x:a. X ddddl :
E$=G$C4*NEI;1]‘3,4*N£I;1]] S1, 11, A%, KDDL, A

H$E1: 1]=G$ENEI'2J+12’ N[I'2]+12] S, A X dd. dd. . av

2’ ]:HDH . .
?:ENTQ#N; USING 61905E$,A%,H%;A$,GEI]»Az'NCI;4],H¥

.208.
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61790
6200
6210
6220
6230
6240
6250
6260
6270
6500
6510
6520
6525
6527
6528
6529

"69530
16540

6550

6555
6560
6570

6380

6590
6595
6600
6610

6620
6630
6640
6650

. &660
L8670
| 64680

6670
6700
6710
6720
6730
6740
6750
6760
6770
6780
6785
6790
6800
6810
6820
6830
5840
&850
5880
6870

IMAGE xx, 4a, %, a *; aa : - ;
1 X1 3 ' » 3%, a:; ¥, d. ;%

PRINT #N; CAB, AS, as, AS, AB, A

IMAGE USING &220; A%, AS, AS, AT, AS, A%, AS, AS, X[I, 41, A%, SCLI, 1
x;BCa;?X]; x,d. ddd, X»a: %X,d.ddd, x, a SC7%, al
GDTD 6250 ° i »

PRINT #N; TAB(40); "SPECIAL"

IF I<J THEN &0%90
GOSUB 5500
RETURN
REM materials sorting
DIM PL111,QC111, TCL113,UL&T, VIA]
MAT G=ZER
CS=C6=C7=0
MAT T=ZER
MAT U=ZER
MAT V=ZER y
MAT READ P
REM rings & cov slabs
FOR I=1 TO J
IF NCI, 11=0 THEN 6720
FOR Ii=1 TO 11t
IF PLI1] >= X[I,31 THEN 6590
NEXT Il
TCIL11=TLI1J+1
QLI11=QLI11+CCI, 1]
IF NCI, 11=1 THEN 6430
FOR Ii1=1 7O 11
1F PLI11 >= XLI,41 THEN 6640
NEXT Il A
QLTI11=QLI1]1+SCI. 11
REM concrete
CS5=CS5+FLI1]
Co=Co6+KILI]
REM bricks
C7=C7+GLI1]
REM covers & frames
WINCI, 411=WINLI, 413+l
NEXT I
REM reducing slabs % tapers
FOR I=1 TO J
IF NLI, 11 <=1 THEN &B8C
IF NCI, 11=2 THEN &830
REM taperTs
FOR Ji=1 TO 3
X1=.9+((J1—1)*.15)
IF Xi >= XCI.,z21 THEN 6810
NEXT J1i
UrJ11=ulJil+1
G0TO 6880
REM reducing slabs
=5 TO 10
igRXg;,4] >= PLJ11] THEN &870

NEXT J1
U[Jl—4]=VEJ1—4]+l

.210.




6880
6900
6910
7000
7010
7020
7030
7040
7050
7060
7070
7080
7090
7100
7115
7120
17130
7140
7150
7160
7165
7170
7175
7180
7190
17200
17210
17215
17220
17230
| 7240
7250
7260
17270
17275
| 7280
7290
7300
7310
7320
7330
7335
7340
7350
73460
7370
7380
8000
9000

NEXT I
RETURN

DATA . &75,.73,.825,
REM materials quantities printing

.9,1.05,1. 2,

1.25,1.5,1.8.2.1,2. 4

PRINT #N; TAB(S0); "materials quantities”
PRINT #N; TAB (S0 " #3453 3636 3 36 316 46 3 46 46 346 3% 362 1

PRINT #N

PRINT #N; TAB(25); "MANHOLE RINGS*“

PRINT #N; TAB(25);
FOR I=1 TO 11

»

PRINT TAB(23);PLI1; TAB(&0):QLI]

NEXT I

PRINT #N

PRINT #N; TAB(23)i
PRINT #N; TAB(43);
PRINT #Ni TAB(43);
PRINT #N; TAB(43);
PRINT #N

PRINT #N; TAB(25);
PRINT #N; TAB(235):
PRINT #N; TAB(45);
FOR I=4 TOQ 9

e 2 2 2 2 2 2 T A

", TAB(45); “DIAMETER"; TAB(60)

"BASES"; TAB(&0); CS: TAB(80); “M3"

“SURROUNDS"; TAB(60); C&; TAB(BO); "M3™

"TOTAL"; TAB(&0); CS+C6; TAB(BO); "M3™

"TAPERS"
W 3E et

"DIAMETER"; TAB (60); "NUMBER"

PRINT #N; TAB(45);PLJl; "/ 0. 675" TAB(60); ULI-31

NEXT I

PRINT #N

PRINT #N; TAB(23);
PRINT #N; TAB(23)i
PRINT #N; TAB(43);
FOR I=5 TO 10

"REDUCING SLABS"
36380 SRR R R RS

"DIAMETER"; TAB

(60); "NUMBER"

PRINT #N; TAB(43);PLIL: "/ 0. 675" TAB(60); VLI-4]

NEXT I

PRINT #N

PRINT #N; TAB(295);
PRINT #N; TAB(23);
PRINT #N; TAB(43);
FOR I=1 TO i1
PRINT #N; TAR(43):
NEXT I

PRINT #N

PRINT #N; TAB(23);
PRINT #Ni TAB(Z23);
PRINT #N; TAB(45):
FCR I=1 7O Nl
P=20*I"’19

PRINT #N; TAB(43):
NEXT I

RETURN

REM data to file
END

“COVER SLABS®
gt AR

"DIAMETER"; TAB

(60); "NUMBER"

PCI1; TAB(&0); TLI]

"COVERS % FRAMES”
R i &
"TYPE“;TAB(&O);"NUMBER"

FsCP, P+191: TAB

211,

(60)iWLI]

ENGTH

T mIE—




SITE RECCRDS

1 Sandridge Sewer St.Albans

2 Horning low, Burten-on-Trent
3 Audnam Drainage, Stourbridge
4 Shawbirch, Telford

5 Womhourne Re-Sewerage

L2113,

213

234

238

243

248




SANDRIDGE SEWER = ST ALBANS

TRENCH WIDTHS

Pipe Trench
Diameter Width
(mm}) {m)

500 1.280
525 1.320

GROUND CONDITIONS

Strata* | Obstruction* | Pipe Runs
Grading | Grading
5 5 36,37 ,38,39,40.
B 5 1.10,11,12,13,14,15,16
32,32,33,34,35.
7.5 5 20,21,22,41,42,43,44,45,
46,47 . :
8 5 4, 5, 8, 7, 8, 8,17,18,
19,23,24,25,26,27,28, 2.
8.5 5 29,30,31.
9 5 49,50, 3.
10 5 48,

*+ gge Tables 2.11 and 2.12 Volume l.
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MANHOLE | TYPE DEPTH | MANHOLE | Tvpe DEPTH
NUMBER COVER- || NUMBER -
TNVERT COVER-
(m) T
cilell Special 3.480 | LL21 G 4,305
LL1 F 2.805 | LL22 G 4.400
LL2 Special 2.370 | LL23 G 4.850
LL3 F 2.505 | LL24 F 3.645
LL4 G 4,045 LL25 G 3.210
LL5 F 3.020 | LL28 F 3.785
LLE F 3.375 || LL27 G 3.895
LL7 F 2.360 | LL28 G 4.085
LLS G 5.180 | LL23 F 3.335
LLS G 5,600 | LL30 F 3.505
LL1O G 6.405 | LL31 F 3.620
LL11 G 6.045 | LL32 F 3.510
LL12 G 5.530 || LL33 F 3.255
LL13 G 6.010 | LL34 G 5,220
LL13/1 |G 5.145 |[LL35 G 4.320
LL13/2 |G 4.220 |ILL36 F 3.315
LL13/3 |G 4.985 |/ LL37 F 2.980
LL13/4 |G 4.545 |ILL38 F 3.005
LL14 G 4.045 |ILL3S F 2.625
LL15 G 4,085 | LL40 F 2.625
LL16 Special 4.005 | LL41 F 2.800
LL17 G 4,125 | LL42 F 2.685
LL18 G 3.935 |LL43 C 1.670
LL18 G 4.430 | LL44 c 3.185
LL20 G 4,320 | LL45 D 3.635
Sandridge Sewer

Manhole Schedule

. 228.




SANDRIDGE SEWER MANHOLE DETAILS

MANHOLE TYPE G -« TAFER

Chamber.Diameter = 1.50 m
Shaft Dismeter = 0.89 m
Minimum Chamber height = 1.80 m
Thickness of In-situ surround =  0.10 m
In-situ base for 525 mm diameter
pipe - = 2.0 m
MANHOLE TYPE F
Chamber Diameter = 1.50 m
Thickness of In~situ surround = 0.10 m
In-situ base for 525 mm diameter 3
pipe = 2.0 m
MANHOLE TYPE D - TAPER
Chamber Diameter = 1.20 m
Shaft Diameter = 0.69 m ¢
Thickness of In=situ surround = 0.10 m ¥
Minimum Chamber height = 1.80 m ?
In-situ base for 525 mm diameter 3
base = 1.50 m
MANHOLE TYPE B
Chamber Diameter = 1.20m
Thickness of In-situ surround = 0.10 m |
Tn-situ base for 525 mm diameter 3
. = 1.50 m
pipe .




Sandridge Sewer

Manhole Construction Dates

In-Situ
No. Excavate Base Cover &
He Surround | Slab Benching Frame
L 1 9. 5.77 | 14. 5.77 15, 5.77 .
LL 3 3. 6.77 10. 6.77 13. 6.77 29, & 29. 6.77
4.11.77
LL 4 o 14.11.77 17.11.77 | 18.11 1.12.77 | 21.11.77
LL 10. 5.77 ) 19. 5.77 5. 20. 5.77 g, s, 10. 6.77 | 14, 6.77
17. 5.77 | 23. ;
LL 6 o 3. 5.77 5 30. 5.77 | 29. s. 10. 6.77 | 29. 6.77
LL 7 . 3. 6.77 . 6, 13. 6.77 | 14. s. 13. 6.77 | 14. 6.77
LL 8 11. 5.77 | 24. 5.77 . 5. 15. 6.77 | 16. 6 26.10.77
LL 9 - 21, 5.77 16, 6.77 6. 17. 6.77 4.11.77 27. 6.77
LL I0 18. 6.77 5. 7.77 . 7. 7. 7.77 1 27. 7 4.11.77 | 27.10.77
LL 11 21. 7.77 5. 8.77 . 8. 8. 8.77 1.12 4.11.77 2.12.77
LL 12 .29, 7.77 | 23.11.77 24.11.77 1.12 11.12.77 1.12.77
LL 13 7. 9.77 20.10.77 25.10.77 14,11 25.11.77 14.11.77
LL 13/1 28, 9.77 3.10.77 6.10.77 | 31.10 22.11.77 | 14.11.77
LL 13/2 20,10.77 6.11.77 7.11.77 | 14.11 17.11.77 | 14.11.77
LL 13/3 12. 9.77 |- 1.11.77 4,11.77 | 15.11 18.11.77 | 15.11.77
LL 13/4 28. 9.77 6.10.77 27.10.77 | 28.10. 10.11.77 | 28.10.77
LL 14 10.10.77 | 20.10.77 25,10.77 | 31.10. 10.11.77 | 31.10.77
LL 15 31.10.77 3.11.77 8.11.77 | 10.11. 11.11.77 | 10.11.77
LL 16
LL 17 13. 7.77 2. 8.77 8. 3. 8,77 | 12. 8 13. 9.77 | 19. 9.77
LL 18 . 21. 7.77 | 12, 8.77 8 15. 8.77 8.9 22. 9.77 | 12. 9.77
LL 19 10. 8.77 | 23. 8.77 . 8. 30. 8.77 8. 9 29, 9.77 | 12. 9.77
LL 20 17. 8.77 | 20. 8.77| 5. 9. 5. 9.77 9. 9 21. 9.77 9. 9.77
LL 21 8.7 1. 9.77( 7. 9. 7. 9.77 9. 9 16. 2.77 9., 9.77
LL 22 15. 8.77 | 26. 8.77| 7. 9. 7. 9.77 8. 9. 15. 9.77 8. 9.77
LL 23 31. 5.77 | 30. 8.77| 2. 9 5. 9.77 8. 9. 16. 9.77 9. 9.77
LL 24 3. 6.77 | 21. 6.77 6. 23. 6.77 | 24. 6 4. 7.77 | 30. 7.77
LL 25 g. 6.77 | 20. 6.77 6. 29, 6.77 | 30. 6. 4. 7.77 | 30. 7.77
LL 26 16. 6.77 | 24. 6.77 6. 29. 6.77 | 30. 6 4. 7.77 8. 7.77
LL 27 23. 6.77 | 27. 6.77 6. 29. 6.77 5. 7. 7. 7.77 . 7.77
LL 28 24. 6.77 1. 7.77 . 7. L 777 11. 7 7. 7.77 12. 7.77
LL 29 29. 6.77 7. 7.77 7. 8. 7.77 | 11. 7. 11. 7.77 | 12. 7.77
LL 30 5. 7.77 | 11. 7.77 7. 12. 7.77 | 13. 7. 14, 7.77 | 16. 7.77
LL 31 7.77 | 18. 7.77 7. 21. 7.77 | 25. 7. . 8.77 | 11. 8.77
LL 32 5.77 | 19. 7.77 7. 22, 7.77 | 25. 7. . 8.77 | 11. 8.77
LL 33 10. 5.77 | 18. 5.77 5. 20. 5.77 | 26. 5. 19. 6.77 | 10. 8.77
LL 34 16. 5.77 | 23. 5.77 . 6. 3. 6.77 | 18. 7 19. 6.77 | 10. 8.77
LL 35 23. 5.77 2. 6.77 . 6. 8. 6.77 | 18. 7 19. 6.77 | 10. 8.77
LL 36 30. 3.77 | 24. 8.77 8. 2¢6. 8.77 | 30. 8.
4.77 | 21. 4. 24. 5.77 |20. 6.77
LL37 5. 4.77 | 14. 4.77 4. 19. 4.
5.77 7. 5. 26. 5.77 | 20. 6.77
LL 38 7. 4.77 15. 4.77 4. . O
' 01. 4.77 | 25. 4. 26. 5.77 | 21. 6.77
LL 39 13. 4.77 | 19. 4.77 4. - R . _
23. 4.77 2. 5. 25, 5.77 | 21. 6.77
LL 40 15. 4.77 | 20. 4.77 4. - %
) s a7 s 05, 4.77 | 2. 3. 25. 5.77 | 21. 6.77

L 41 19. 4. 22. 7 4 77 2. 5. 20. 5.77 | 22. 6.77

L 42 21, 4.7 05, 4.77 4. 26. %

" da I R 3. 5.77 | 7.5 20. 5.77 | 22. 6.7T
oeas 25. 4.77 ) 28 &7 . 11. 5.77 | 18. 3. 20. 5.77 | 22. 6.77
LL 44 27, 4.7 6. 5.77 | 8. 5. e 2! - -

SEe = : i . 5771 18. 5. 20. 5.77 | 18. 5.77
LL 45 o 5.77 1 9. 5.77 5. 13. 5.60 0 °
L —




DATE LABQUR | PLANT
(no of
men)
13.4.77 2 2" poker vibratgor
14.4.77 2 Hy-mac 580 (1)
2" poker vibrator
15.4.77 1 Hy-mac 580 (1)
2" poker vibrator
18.4.77 3 Hy-mac 580 (1)
2" poker vibratar
18.4.77 2 Hy-mac 580 (1)
2" poker vibrator
20.4.77 3 Hy-mac 580 (1)
21.4.77 3 Hy-mac 580 (1)
22.4.77 2 Hv-mac 580
23.4.77 2 Hy~-mac 580 (1)
25.4.77 3 Hv-mac 580 (4
26.4.77 3 Hy-mac 580 (1)
27 .4.77 2 NIL
28.4.77 2 Hy-mac 580
28.4.77 NIL | NIL
2.5.77 3 Hy-mac 580
3.5.77 3 Hy-mac 580 (1)
5.5.77 2 NIL
6.5.77 2 Hy-mac 580 (3)
9.5.77 2 Hy-mac 580
10.5.77 2 NIL
11.5.77 2 Hy-mac 580 (1/3)
12.5.77 1
13.5.77 1 Hy-mac 580
16.5.77 1 Hy-mac 580
18.5.77 1 LC 51 (2)
18.5.77 1 NIL
20.5.77 1 NIL
23.5.77 1 LC 51 (3]
24.5.77 1 NIL
25.5.77 2 NIL
L

Sandridge Sewer

Manhole Construction Resources

.231.

DATE

LABOUR

PLANT
(no of
men)

26.5.77 1 LC 51 (3]
27.5.77 1 NIL
30.5.77 1 NIL
31.5.77 2 NIL
1.6.77 2 NIL
2.6.77 2 LC 51
3.6.77 2 LC 51 (3]
8.6.77 2 LC 51
8.6.77 2 LC 51 (3]
10.6.77 NIL NIL
13.6.77 1 LC 51
14.6.77 NIL NIL
15.6.77 NIL NIL
16.6.77 1 Compressor
17.6.77 1 Compressor
20.86.77 2 LC 51
21.6.77 3 LC 51
22.8.77 2 LC 51
23.6.77 2 LC 51 (3]
24.6.77 2 NIL
27.6.77 3 LC 51 (2
28.6.77 2 LC 51 (1)
28.6.77 2 LC 51 (1)
30.6.77 3 LC 51 (%)
1.7.77 3 LC 51 (&)
4,7.77 3 LC 51 (1)
5.7.77 1 LC 51 (%)
6.7.77 2 NIL
7.7.77 1 LC 51 (3)
8.7.77 1 LC 51 (3)
11.7.77 3 LC 51 (3)
12.7 .77 3 LC 51 (3)
13.7.77 3 NIL
14.7.77 1 NIL

Sheet 1 of

<
-




I
DATE %Qiﬁgi PLANT DATE LABQUR PLANT
men) (no of
men]
15.7.77 1 NIL 2.9.77 2 Hy-mac 580 |
18.7.77 2 LC 51 (1) || s5.9.77 3 Hy-mac 580 _i
18.7.77 2 LC 51 6.9.77 4 Hy-mac 580 .
20.7.77 2 LC 51 2.9.77 c Hy-mac 580
21.7.77 2 LC 51 8.9.77 2 Hy-mac 580
22.7.77 9.8.77 5 Hy-mac 580
25.7.77 NIL | NIL 12.8.77 | 5 2T Dumper i
26.7.77 NIL | NIL 13.9.77 2 2T Dumper P
27.7.77 NIL | NIL 14.9.77 3 2T Dumper ]
28.7 .77 NIL | NIL ‘ 15.9.77 ] NIL
28.7.77 NIL | NIL 16.9.77 1 2T Dumper
1.8.77 2 NIL 18.8.77 1 2T DOumper
2.8.77 2 LC 51 (1) 20.8.77 1 2T Dumper
3.8.77 2 LC 51 (1) 21.8.77 1 NIL
4.8.77 NIL | NIL 22.8.77 1 NIL
5.8.77 23.8.77 1 NIL
8.8.77 1 NIL 26.8.77 1 2T Dumper
9.8.77 1 NIL 27.8.77 1 NIL
10.8.77 1 NIL 28.8.77
11.8.77 3 NIL 29.8.77 2 2T Dumper
12.8.77 3 LC 51 (1) 30.8.77 1 27 Dumper i
15.8.77 2 LC 51 (3] 3.10.77 1 NIL :
16.8.77 4 LC 51 (1) || 4.10.77 1 NIL .
17.8.77 3 NIL 5.10.77 1 NIL
18.8.77 4 LC 51 §.10.77 1 NIL ;
19.8.77 1 LC 51 ($) | 7.10.77 ! NIL 5
52.8.77 4 NTIL 10.10.77| 1 Hy-mac 580 (%) i
23,8.77 4 Hy-mac 580 11.10.77 2 Hy-mac 580 (1)
24.8.77 2 Hy-mac 580 12.10.77 2 NIL
25.8.77 3 LC-51 (%) 13.10.77 NIL NIL
56.8.77 . Hy-mac 580 14.10.77 NIL NIL
30.8.77 6 Hy-mac 580 (2} 17.10.77 2 NIL {
31.8.77 . Hy-mar 580 18.10.77 2 Hy-mac 580 j
1.9.77 3 Hy-mac 580 18.10.77 2 Hy-mac 580 ‘ ;
|
Sandridge'Sewer
Manhole Construction Resources ShQEt 2of 3
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LABCUR PLANT
(no of
men)
A7 2 NIL
77 2 NIL :
77 2 Hy-mac 580
77 2 Hy-mac 580
77
771 2 Hy-mac 580
A7 1 NIL
T7 2 NIL
1.11.77 4 NIL
2.11.77 4 NIL
3.11.77 2 Hy-mac 580 (1)
4,11.77 7 Hy-mac 580
7.11.77 & Hy-mac 580
8.11.77 4 Hy-mac 580 (1)
9.11.77
10.11.77 5 NIL
11.11.77 B Hy-mac 580
? 12.11.77 4 Hy-mac 580
| 14.11.77| 4 | Hy-mac 580
é 15.11.77 4 Hy-mac 580
é 17.11.77 | 4 Hy-mac 580
5 18.11.77 | 6 Hy-mac 580
21.11.77 | 2 Hy-mac 580

Sandridge Sewer

; N ‘ .
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HORNINGLOW = BURTON 0N TRENT

TRENCH WIDTHS

Pipe Trench

Diameter Width

(mm) {m)

1050/300 2.50

1050/225 2.60

1050 1.80

675 1.5 -
Strata Grading 3 '

Obstruction Grading 1
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AUDNAM DRAINAGE - STOURBRIDGE

TRENCH WIDTHS

Pipe Trench

Oiameter Width

{mm) (m)

300 1.20

600 1.20

1200 2.70

GROUND CONDITIONS

Strata®* | Obstruction®* |Pipe Runs

Grading| Grading
9 1 l.v 2:141 5
9 4 3, 4
9 3 6, 7, 8, 9,11,12,13
8 4 10,15,16.

. * Refer to Tables 2.11 and 2.12 Volume 1.
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SHAWBIRCH =

TELFORD

TRENCH WIDTHS

Pipe Trench
Diameter Width
{rmm) {m)
375 1.05
1350 2.45
1350/375 3.30
1050/375 2.90
800/375 2.70
900/300 2.60
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5 WOMBOURNE RE-~SEWERAGE

TRENCH WIDTHS

Pipe Trench I
Diameter Width i
(mm]) (m)

225 0.825

300 0.975

450 1,150

525 1.200

GROUND CONDITIONS

Strata*| Obstruction®*| Pipe Runs
Grading| Grading

27,28,29,30,31,32,33,34,35,38.
44,45,46,47,48,49,50.

g 4 1, 2, 3, 4, 5,18,19,20

8 3 s, 7, 8, 9,10,11,12,37,38.

4 4 14,15,16,17,18,39,40,41,42,43.
10 4 21.

8 4 22,23,24,25,28.

8 2

g 3

* Refer to Tables 2.11 and 2.12 Volume 1.
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SECTION 5.

PROJECT ANALYSIS SUITE - 'SIM’

USERS HANDBOOK
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1.0 Introduction.

'SIM’ is a suite of computer programmes for project analysis and
simulation. The system is command driven in that the user controls
the running of SIM by issuing commands which describe the task(s) to

be performed.
The basic features of SIM are as follows:-

Resource definition - The user supplies descripticns of the basic

resources of Labour, Materials and‘Plant.

Operations definition - Operations are defined by collecting together

the resources reguired to complete the operation.

Network definition - Two types of network are used in the suite:-

Sub-networks - Collect together operations for a particular
portion of the project and

Master-networks - Which collect the sub-networks to give the

network of the total project.

Network analysis - To analyse a network with respect to time
Resources, or cost.

Network Simulation - Applying a monte-carlo simulaticn to the networks
to investigate the effects of changes in

productivity levels.
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2.0 BRIEF DESCRIPTION

The following are brief notes covering the way SIM considers a project,
A gréphical representation of this proceedure is shown in fig.p 3

For a more detailed description readers should refer to Vol 1 Chapter 3.

2.1 RESOURCES.

The basic resources of labour, materials and plant are defined by
the user, each resource is assigned a unique, two digit alphanumeric
code which is then used to identify that resource throughout the
running of SIM for the particular project. Information is also

required on the unit costs of these resources.

2.2 (OPERATIONS.

The various operations are then entered by specifying the resource
requirements for that particular operation. Each operation is assigned

a two digit alphanumeric code for identification purposes.

2.3 NETWORKS.

Two types of networks are considered,

2.3.1. Sub-nets, these combine the various operations which comprise
a ssction of the project.

2.3.2. Master-net. collects together the various sub-nets to give
the total project network.

2.3.3. Networks are defined by 'specifying the precedence relationships
between the various components. SIM checks the logic of the

network to ensure that there are no loops present etc.,
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Fig. 2.1 Project Breakdown




2.4 NETWORK ANALYSIS

Networks are analysed using standard techniques, three different

analyses are available:-

2.4.1 Time - the time analysis gives the Early and Late starts
and finishes, together with total float of all the operations

in the network.

2.4.2 Cost - Costs are reported for each operation under the

categories of Labour, Materials and Plant.

2.4.3. Resources.. - The resource requirements over time are presented,
no attempt is made at resource levelling, this must be done by

the user.

2.5 NETWORK SIMULATION

The effect of variable site productivity is investigated using a
Monte-Carlo sampling technique from distributions of site performance
data. Four distributions are required, for SPI, OPI, Productive
Unmeasured time and the degree of absenteeism or gang overloading
these distributions can be input by the user or selected from stored
distributions within SIM. From this sampling procedure the mean
operation time and operation time standard deviation are determined.
From these figures the network analysis programme produces the mean
overall duration and standard deviation, together with a criticallity

index which shows the relative criticallity of each operation.

2.5 DATA STORAGE

All data entered into or generated by SIM is stored on files, a

number of files are required each of which stores a particular type.

.2867.



of data. Files are generated automatically by SIM and to ensure that
the correct files are being used each project should be assigned a
unigue estimate reference. Thus the first input when using SIM is

to input the estimate reference so that the correct files can be

identified.

3.0 SIM COMMANDS

SIM is controlled by the user by issuing command words which instruct
SIM to perform certain tasks, or to accept input data. A full
instruction consists usually of a command, a sub-command and a number

of parameters. A list of the instructions is shown in Table 3.1

3.1 PROMPTS
SIM is ready to receive an instruction when it displays a 'gréater than'
sign (>) in the left hand margin. In certain circumstances, when

defining networks for example an asterisk (*) is displayed, and when

SIM has given a written question, a questidn mark (?} is shown.

3.2 COMMAND INPUT

A full instruction consists of various commands, these can be input
either successively or in one string. When inputting successively

SIM will respond with a written query for the next item of information
if a full instruction is input in one line no written prompts will be
printed. As an example of this consider an instruction to define a

basic resource. The users responses are underlined.

> DES

Sub-command (Lab/Met/PL) ? Lab

Labour Code 7 L1
Description ? Ganger

Rate (i) 7 2.00 . 268.
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the above could be combined into:-

> DES, LAB, L1, GANGER, 2.00, HR.

It is advisable, when using SIM for the first time to use succesive input
to take advantage of the written prompts, when the user becomes

more familiar with SIM then a combined input can be used.

There is only one restriction on command input which is if a command

ends with a comma, SIM will report an error condition and reject the
command., This provides a way for the user to scratch a line of input

if he recognises a typing error. As SIM progresses through an
instruction various checks are made on.logic etc. and any errors

are reported.

3.3 THE DES COMMAND

The DEScription command is used for entering resource definitions,
the type of resource is specified by the sub-command which can bei-
LAB - Labour
MAT - Material

PL - Plant.

The various parameters for this instruction specify tfe following

i

information:

1

Parameter 1 Resource code, a unigue two digit alphanumeric code

which will be used to access the information for this

resource.

Parameter 2 Description, A fuller description for identification

purposes. The length will vary but should be not more

than 12 alphanumeric characters.

Parameter 3 - Rate (cost) in £
270,



Parameter 4 - Units, the units will depend on the resource under
consideration and will be one of the following:-
HR

DAY for Labour and Plant

WX

M

M2 for Materials.

[ RN )

M3

Note - tonnes is not accepted for materials

3.3.1 RESTRICTIONS.

The maximum number of resources for each project is as follows

Labour - 10 types

Materials - 20 types

Plant - 20 types

3.3.2 Example
Supplying a labour definition:-
> DES (command)

Sub-command (Lab/Ma t/PL) ? Lab

Labour code ? L1
Bescription ? Labourer
Rate (%] ? 2.00
Units ? Hr

l

3.4 The OPS command

The OPerationS commend deals with operation input.

There are four stages in operations definition, each of which is

dealt with by a sub-command:-
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3.4.1 Sub-command DEF

“he DEFine sub-commanc opens storage space for the

operation data in the file, the required parameters under this sub-

command are:-

Parameter 1 - Operation code

Parameter 2 - DOescription

Parameter 3 - Standard Duration

Parameter 4 ~ Units

SIM will then request the total

units, the units can be M,M2 or

A unique two digit alphanumeric
code used to identify this operation
in subsequent use of SIM

A fuller description for the users
identification purposes. The
length of this description will
obviously vary but should be not
more than about 12 alphanumeric
characters.

The standard duration for this
operation expressed in Gang hours.
The units in which the standard
duratibn is measured, time units
are required on can be HR-hours,

DAY~days or WK-weeks.

Activity guantity, and the quantity

Example - defining an excavation operation.

> ops
Sub-command (DEF/LAB/MAT/PL]) ?
Oneration code ?
Descriptiaon ?
Standard duration ?

Units ?

Total gquantity ?

m

b

EXCAVATE
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3.4.2 Sub-cocmmands [LAB,MAT,PL

The remaining sub-commands under the OPS command detail the
resource requirements for this operation. The psrameters for

there three sub-commands are similar in nature and consist of the

following: -

Parameter 1 - Operation Code - The operation code entered under
the OPS,BEF command. This
identifies the operation to
which the following resources apply.

Parameter 2 - Resource code - A Labour, Material or Plant code
which must already have been entered

using the DES command.

Parameter 3 - Reguirement - The numbers of Labour and Plant
required or the gquantity of material.
Parameter 4 - Units - Only applies to Material input

and gives the materials units,
M, M2 or M3.

Example: Defining the resources for operation El

> 0Ps

Sub-command (DEF/LAB/MAT/PLY 7LAB

Operation code tE1
Labcur Code ? L1
Number required 72

3.4.3. Restrictions.

SIM can store data covering 100 cperations, a maximum
of 5 Labour types, 5 material types and 10 plant types are

allowed per operation.

3,5 The NET command

The NETwork commanc is used for entering a network of
.273.
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operations into SIM. Two types of network are recognised;

3.5.1.1 Sub-Networks (SNET)

These networks are intended to collect together the
individual operations which form a section of a project.

3.5.1.2 Master - Network (MNET)

The master network collects together the individual
sub-networks to show the logic of the whole project.
The NET command has two sub-commands which deal with

network definition and network editing.

3.5.2 The DEF sub-command

The DEFine sub-command instructs SIM to accept the various
dat@ needed to define a network. Before the actual network logic
can be input various descriptive information is needed:-

Parameter 1 - Network type - SNET or MNET

Parameter 2 - Network Code - a unique two digit alphanumeric code
used to identify this network in
subsequent use of SIM

Parameter 3 - Description - A fuller description for the

USers purposes.

Examgle

> NET
Sub-command (DEF/EDIT) ? DEF

Parameter 1 (Snet/Mnet) ? Snet

Network code ? N1
Description ? MH11 - 12

3.5.2.1 Network Logic Input.

The remaining part of the network definition is supplied from

requests from SIM. SIM works with activity - on - the - node
274,



precedence networks, these are input be entering each operation,
using its code followed by that operations immediate predeccessors.
The first operaticn is entered using - (op.code), START. SIM

shows that it is reaay to accept a set of precedence relationships
by displaying an asterisk (*]) in the left hand margin. When all
the relationships have been entered type END to terminate

this subroutine. SIM then prints the input so that the user can

check it visually)and performs a logic check for loops.

Example Network
(02) —(03)

[01)////’/ :::::}(06]—*~E07]

(04) ————(05)

Input.

NETWORK INPUT

Need Help ? NO (brief notes are supplied by SIM if required).

*08,05,03

*07,06

*END

INPUT SUMMARY
01, START
02,01

03,02

04,01

05,04
06,05,03

07,06 575



** NETWORK LOGIC CHECK NO LOOPS IN THE NETWORK**

3.5.2.2 Restrictions.

The first restriction is that each operation can only appear
once in the network, i.e. an operaticn carnot bhe repeated if it is
necessary to repeat an operation then it must be defined twice
under the OPS, DEF command. A maximum of 30 gperations are
allowed in each network, and a maximum of 9 sub-networks are

allowed, with 1 master - network. The same operation code can

be used in different networks.

3.5.3 The EDIT Sub-command.

If an error is made on input or if the user wishes to
change the logic of a network various EDITing commands are
available. These various commands are:-

ADD, DELete, NODE, ARROW, and can be used in the following

combinations.

ADD,NOBE - to insert a Node, or operation into the network
ADD,ARRCBW - to insert a precedence relationship

DEL,NODE - to remove a node (operationl), and its precedences.
DEL,ARROW - to remove a precedence relationship

After these commands are entered SIM will request the information
necessary to perform the task. Edit commands are prompted by

an asterisk(*] to terminate an edit type END. An example of

Network editing is shown in Table 3.2 After an edit is complete then

SIM will perform the logic check to test for locops.

3.6 The ANA command

The ANAlyse commend instructs 3IM to pertorm varicus snalyses
of a network. The network must be identified and then the type
of analysis required is specified. No sub-commands are present
with this command the requirecd informetion being supplies as

paramzters as follows:- 276,




Table 3.2Network Editing.

SIM INTERACTION

> NETS.

Sub-Command ( Def/Edit)

Editor is ready.

Need Help ? No.

* DEL .NODE.

Operation Code ?
Predecessors ?
Successor. ?

* ADD, ARROW
Start Node ?

Finish Node ?

* ADD, NODE

Dperation Code ?
Predecessors ?
Successcors. ?

* DEL,ARROW

Start Node ?
Finish Node ?
* END

( Finish network
>

(NEXT COMMAND )

04

|2

? Edit.

277,
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§Parameter 1 - Snet/Mnet - See section 3.5.2

Parameter 2 - Network Code - See section 3.5.2

Parameter 3 - Analysis - TIME, RESource or COST

Example:-

> ANA
Parameter 1 (Spet/mnet) ? Snet
Network Code ? N1
Required Analysis ? TIME

Examples of the output obtained from the Various analyses is shown

in table 3.3

3.6.1 Restrictions.

The TIME analysis must be the first type to be performed
on any network.
NOTE during the execution of the TIME analysis the required data
is retrieved from the resources files for the subsequent cost !
and resource analyses. Thus if any changes are made to an already
analysed network, logic changes or adding resources to a particular
operation then a TIME.analysis is required to bring the new resourcg

requirements into the cost and resource analyses.
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3.8 The LIST command

The list command allows the user tog list on the terminal the contents

of the data files containing Resource Uperation, or Network data,

by using the sub-commands RES,0PS or NETS

3.8.1 The RES sub-command

This sub-command instructs SIM to read the resource files for the
basic definitions, the actual resources required are shown by the
only parameter under this command which is:-

Parameter 1 - Required Resource (Lab/Mat/PL/alll.

Example:- .
> LIST
Sub-command (RES/OPS/NETS) ? RES

- Which resource(s] do you want (LAB/MAT/PL/ALL] 7ALL

Labour

Code Description Rate Unit
L1 Labourer 2.00 Hour
Materials

PLANT

Code Description Rate Unit
El JCB 806 7.00 Hour
Pl 3" pump 28.00 week

3.8.2. The OPS sub-command

The OPerations sub-command instructs SIM to read the operations
file. After issuing this command SIM will displav t£he number of

operations in store and will ask for one of two options:-

(a) Will produce a summary of all, or scme, of the operations

currently in store showingzggeration code, descriptien and
279,



duration. The operations are stored sequently that is they
are written to the file in the order in which they are input
to SIM. The listing will start at the ith cperaticn and terminated
at the 5th where I and J are supplied by the user.
(b} Will produce a detailed listing of one operation showing code

description, duration and resource requirements.

Example: -
> LIST
What do you want listing (RES,0PS,NETS)} ? OPS

20 operations are currently in store you can:-

(a} List all or some of the operations by code, description and
duration or

(b} Get a detailed listing of one operation.

Enter option (A or B) ? A

(Note the operations are stored in the order of Input)

Enter Start operation number and finish operation number 7, 1,3,

Count Code Bescription Buration Units
1 El Excavate 5.0 Hr.

2 S1 Shore 6.0 Hr.

3 82 Shore MHZ2 12.0 Hr.
Or/

Enter option (A or B) 7 B

Enter operation code ? 01

Operation Code El

Descripticon Excavate

Duration 5.0 Hours,

Quantity 150 M3

Rescurces CODE REQUIREMENTS
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3.8 The SIM command
The SIMulate command instructs SIM to perform a Monte-Carlo simulation
of a specified network, using distributions of four variables., The
performance distributions which are required are for Site Performance
Index, (SPI), operative Performance Index (OPI), Productive Unmeasured
time (pul, and the degree of absenteeism or overloading (A/0). When
issuing this command therefore the uéer is required to specify:-
(al The network to be analysed and
(b} The distributions to be used.
3.9.1 Network
The network to be analysed is specified using two parameters of the
SIM command these are: -
Parameter 1 - can be Snet or Mnet
Parameter 2 - Network code.
These parameters are those used under the NET, def command.
Example: -

sim
Parameter 1 (Snet/Mnet) 2?NI
When SIM has located the network data in the files then prompts will
be made for the method of inputting the distribution.

3.9.2. Oistribution Input

The user has three opticns available for distribution input:

3.3.2.1 Normal Distributions.

If the user wishes to use normal distributions in the simulation then
SIM will require the mean and standard deviation of each distribution.

SIM will then generate the reguired distribution data from this

information.
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Example:-
NORMAL DISTRIBUTIONS.

NCED HELP 7 NO  (brief notes are availablel

S.P.I. - MEAN = 75.0

- S.0 = 15.0

0.P.I - MEAN = 100.0
- 8.0 =25.0

Pu(%) - MEAN = 15.0
- 8.0 = 5.0

|.
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3.8.2.2. Own Distributions

If required the user may specify non-normal distributions. This is done
by the user entering the value of the variable and the percentage
occurrance of that value. In this mode of input SIM will display the
remaining percentage to be input in the left hand margin before a pair
of values, [Variable, percentage) are entered. Input is automatically
terminated when the cumulative percentage = 100, If the user tries ta
enter more than 100% then the input will be scrapped and will have to
be started again. When the input is complete SIM will calculate and
display the mean and standard deviation. The user should make a

note of these figures as he may need them again.

Example: -

OWN DISTRIBUTION

Need Help? NO

100 ? 50,10
30 ? 60,30
60 ? 70,35
25 ? 80,10
15 ? 80,10
> 7 100,5
MEAN = 69.50 STANDARD DEVIATION = 12.80

{(Remember these values you may need them again)

3.9.2.3. Re-using Own Distributions

The users own distributions can be re-accessed for further use corder the

third input option. Each specified distribution isstored on file and the

user need merely specirty the mean and standard deviation to re-use each

distribution.
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Example: -

SUPPLY THE FOLLOWING DATA FOR THE DISTRIBUTIONS YOU WISH TO USE

S.P.I - MEAN, S.D. = 73,0,10.0

0.P.I - MEAN, S.0.

80,03,15.0

Pu.

MEAN, 3.0.

15.0,10.0

w
w
N
IS

. Selecting Input option

The users input option is selected from a check list supplied by

SIM as follows

DISTRIBUTION INPUT

Need Help °? YES

SIM REQUIRES DISTRIBUTIONS OF THREE VARIABLES IN ORDER TO SIMULATE

THE OPERATION TIMES IN THIS NETWORK. THESE DISTRIBUTIONS ARE SITE

PERFORMANCE INDEX (S.P.I) OPERATIVE PERFORMANCE INDEX (0.P.I).

PROCUCTIVE UNMEASURED TIME (Pu) %

DEGREE OF ABSENTEEISM OR OVERLOADING (A/0)

YOU HAVE THREE OPTIONS FOR SPECIFYING THESE DISTRIBUTIONS

(1) USING STANDARD NORMAL DISTRIBUTIONS WHERE YOU SPECIFY THE MEAN
AND STANDARD DEVIATION.

(2) SPECIFY YOUR OWN DISTRIBUTIONS, WHICH WILL BE RECORDOED FOR RE-USE
IF REQUIRED.

(3) USE DISTRIBUTIONS PREVIOUSLY INPUT UNOER (2)

OPTIONS

(1) STANDARD NORMAL DISTRIBUTIONS

(2) NEW DISTRIBUTIONS SPECIFIEO 3Y YOU

(3) OWN DISTRIBUTION ALREADY SPECIFIED

YOUR REPLY 7
. 284,



3.10 THE REP COMMAND.
The REPCORT command produces a print of imformation stored by SIM. There

are four basic types of report and these are produced with the follaowing

canmands.
REP,DES - REPorts the basic resource
BEScriptions, see Fig.S.l.
REP,OPS - REPorts the data stored on all of the OPerationS.
see Fig. 3.2.
REP,RES,ANA, REPorts the RESults of the ANAlysis of Snet,NI,
Snet,NI - see fig. 3.3.

REP,RES,SIM,Snet, REPorts the RESults of the SIMULATIGN of Snet,NI,

NI - see fig. 3.3
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NETWORK CODE SN
CESCRIPTICN RUN 03
TIME ANALYSIS
t OPERNTION ! STD DURATION ! TIME ~> [KOURS]
v ! HOURS ‘o 10 20 30 a0 0 &0 70
t ey ' 3. 7728 '
. ®© DENOTES CRITICAL. CPERATIONS
®» OPERATIONS AT EARLY START POSITION
FLOAT
' OPERATION ¢ DURATION ! EARLY START ! LATE START ! EARLY FINISH ! LATE FINISH ! FLOAT
' oS ! 23. 77 : 0. 00 H 377 ¢ 0. 00 ' 377 H 0. 00
COST ANALYSIS
! OPEWATION ! LABOUR ¢ MATERIALS ! PLANT 1 SUB/CONT ' PREL IFS ' TOTAL
: (S ' 250. 31 + 218410 H 692 73 ! 0. 00 ! ¢. 00 T 3137, 14
NETWORK SIMLLATION
ME TWORK 8N RUN 03
: YIME SIMUAATION
' 0000 TR 0OIR0NDe
! SAMPLING DATA &P I Pl L] PU X A/D X
t N 47. 000 72 000 0. 700 0. 0600 o. 780
! s D 17. 000 - 21. 000 0. 000 3. 440
' SIMULATED OPERATION DURATIDNS
H SO ¥ VDV E 0ETUV IOV VNIV OO
' o STND. FERN 8D AIN RAX T CRIT.
¢ DUR INDEX
.
' oS 257 s 73 a %o 4. 00 7. 63 pay 1. 00
: SIPULATED NETHORK DURATION
¢ MEAN s D HIN mAX URIT
' =3 03 8. 29 37. 03 70. =8 R
' RECOURCE SIMULATION - GANG SIZES
i oy o0 o0
' OPERATION REAN s D RIN HAX
. o3 -4 03 0. 0% 39t 4 09
: Sima aTrn _(TTTS ——-
' HIN HAX rEAN
' OFERATION O
' LABOUR a08. 11 777. T8 =84 40
' RATERIALS 2184. 10 2184. 10 2194. 10
' PLANT 1120 &7 2135 78 1604. 76
‘ TUTALS 3712 89 5097, b4 4373 24
: 15 TWORK COST SUrmaRyY :
4 vy Ts o2 22 202 o 24 2 d
+ HIK Rax ME AN
: LARCUR a0a. 11 777.78 =84 20
. mATERIALS 2184. 10 184 10 2184 10
' PLANT 1120. 67 2133 78 1404, 74
. — e
H TUTALS 3712 89 2097. 46 4373, 2%
i3
Fig. 3.3. Typical network analysis and simu lation report.
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4.0 UDATA PREPARATION

To assist the user in gathering together the data which
is required for the analysis of a project, three standard

forms have been produced.
See Fig 4.1 for Resources

Fig 4.2 for Operations

Fig 4.3 for Networks
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Estimate Reference.

RESCURCES —_
AUDNAN DRAINAGE - STOURBRIDGE.

COMMAND DES

SUB-CTMMANDS Lab.Mat.Pl.

RESCURCE CODE DESCRIPTION RATE UNIT
L1 GANGER. 3.00 hr._

LABOLR W LAGOURER. 2.65 hr.
M1 GRANULAR BEDDING. 5.04 M3
M2 CONCRETE BENNTNG, 19,95 M3

MATERIALS M3 600 dia, CONC,PIPE, 24,90 M
M4 1200 dia . CONC . PTIPE na. g2 M
M5 300 dis.CONC,PIPE, 8,78 M
M6 600 dia. A/C PIPE. 30,50 M
P1 JCB 808 14.75 hr.
P2 1cR 206 12.07 nr..
P3 2T COMPRESSOR. 1.69 hr.

PLANT . Fa 3" PUMP 0.98 hr._
Pa 22 88 11.60 AT,
P 3T _DUMPER_ 1.30 hr.
57 BOMAG ROLLER 0,94 hr,
oA LASER 0.25 hr.

Fig. 4 ,1 Typical 'SiM' data sheet - rescurces



ESTIMATE REFERENCE NB/2
CPERATIONS SIM/2
SHEET 1 of g
COMMAND OFS
SUZ -COMANG : CEF,LAS.AATLRL
CChE a1 CCoe B2
DESCRIPTION MH2 - FMH3 DESCRIPTION SMH2 -SMH3
STD STD .
CURAT ION. 1.484 WK. CURATICN. 1.508 WK.
QUANTITY. 51.25m QUANTITY. 40.0M
RESQURCE. CCDE REQUIRED  RESOURCE CCoE REQUIRED.
L1 1 No. L1 1 No
LABCUR LABOUR
L2 2 No. L2 2 No
MATERTALS M3 51.25M MATERIALS. | MH 40.M
M2 53.81M3 M1 83.2M3
PLANT P1 1 No. PLANT P1 1 No.
i P3 1 No. P3 1 No
P4 1 No. Pg 1 No.
Fa 1 No. P 1 No
PB 1 No. Ps 1 No
Fig. 4.2 Typical 'S™M' dats eet Crersticns



Fotimate Reference

SIim/s o
Sheet of
COMMAND TNET
SUB -COMMAND :DEF
TYPE ( SNET/MNET ) COCE OESCRIPTION.
SKETCH.
goP PREDECESSORS. oP PREBECESSORS.

Fig 4,3 Typical SIM Data Sheet - Networks
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SECTION B

PROJECT SIMULATION SUITE - PROGRAMME LISTINGS

6.2

6.3

6.5

6.6

Structure of

SIM

OPS -

BESC -

NETS -

NETAL -

RESCGS -

SIMULA -

DISINP -

LSTF -

REPO -

SIM Data Files

Master Segment

Operation Definition

Resource Descriptions

Network Definition

Network Time Analysis

Resource and Cost Analysis

Operation Simulation

Distributions Input

Display Data

Report Generation.
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V8]
w

234

2398

302

308

312

322

332

337

343

3483

356



Structure of 'Sim’ data files

~

6.1.1. General Structure of data files

All the files used by 'SIM’ are Basic formatted files, the total

size (length) of a file is measured in records. Each record can
contain 256 words of information. On the Hewlett-Packard access 2000
system which was used for development of SIM each number uses two words
of storage, and each character uses one half of a word. Thus the

maximum amount of data which can be stored on a record is as follows: -

1 record can contain 128 numbers, or
1 record can contain 512 characters.
In the following file descriptions a string of characters 1is denoted by

a dollar ($) sign.

5.1.2. Master File - 'Mastrf’

File length = 20 records.
The master file contains the estimate references, and descriptions of

all the current SIM projects.

Record Number Variable DescriEtion
1 N The number of current projects
2 E1$(10),E0%(60) Estimate reference and

description of the first project

Record 2 repeats for each current project.
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6.1.3. Resource description file - DESf

File length = 6 records.

Record No. Variables Description
1 L(10),8(10,2) L contains the length of each

labour description. B contains
the cost/hr and the users
cost unit.

2 M(20),T(20,2) - ditto - materials data

3 P(20),A(20,2) - ditto - plent

4 L$(20),L1$(250) L$ is the string of labour codes
L1$ is the string of labour
descriptions.

5 M$(40),M1$(250) - ditto - materials

B P$(40),P1$(250) - ditto - plant.

Labour cost data - Matrix B(10,2)

B(I,1)
B(I,2)

Cost of plant type I, £/hr

]

Unit of cost as input by the user, coded as follows.

1l hr, 2 = day, 3 = week.

Materials cost data - matrix T(20.2)

T(I,1) Cost/unit of material type I

T(I,2) Unit of cost, coded as follows:-

4 =M, 5=m2, B =m3

Plant cost data - matrix A(20,2])

M(I,1) Cost of plant type I, £/hr.

i

M(I,2) Unit of cost as input by the user

1 = hr, 2 = day 3 = week

6.1.4. Operations data file - OPST

File length = 111 records.

Record No’s. Variable Description
1 #$(200) Contains a maximum of 100

No. 2 character operation code

2,3,4,...9 01$(250) Operation descriptions
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OPST file cont'd

Record No’s. Variable Descrigtion
10 g(100),u(s8) Length of each operation

description. Length of each
description string, in each

record. ‘
11 D(4),L(5,3IM(5,3] Durations, Labour, Materials and
P(10,3) Plant,Fequirements for l1lst
operation.

Record number 1ll.repeats for each operation.

Operations durations:- D(4)
D(1) = Operation duration (hours)
D(2) = duration units as input, 1 = hr. 2 = day 3 = week.
D(3) = Total operation quantity
D(4) = Units of quantity 4 =m, 5 =m2, 6 = m3

Resource requirements - L(5,3),M(5,3), P(10,3)
L(I,J), j=1, Labour code number, j=2 Number required, j=3 Labour cost £/hr
M(I,J), j=1 Material code number, j=2 total guantity Jj=3 Total material cost

P(I,J), j=1 Plant code number, j=2 Number required j=3 Plant cost &£/hr

6.1.5. Network Descriptions File - 'NET f’

File length = 53 records

Record No. Description Variable
1 I,N$(30) Number of networks in store.

Maximum of 10 No. 3 charactrer
network codes.

2 j(10) Length of each network descriptior
3 NO$ (2501 Network descriptions
4,5,6 N(g,32) Precedence relationship of lst
network as input by the user.
7 S(32) Sorted list of operation code
numbers
8 4%$(64) String of operation codes

included in this network.
Record numbers 4,5,6,7,8 repeat for each network in store.
) ]
Precedence storage, matrix N(8,32], E I.J )

Each operatiocn in the network 1is assigned to a column of the matrix,

i.e. the first row I=1, j=1 to 32 contains the code numbers of each

0D
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operation, termed the object operation. The rémainder of each column,
I=2 to 8 contains the code numbers of the object operations immediately

succeding operations.
Sorted operations list S(32)
This matrix contains the list of object operation ccde numbers sorted

into chronological order.

The string H$ contains the operation codes corresponding to matrix S.
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SIM

10
15
20
30
40
45
47
48
49
&0
150
155
200
205
210
215
220
221

222

224
225
230
235
240
1 250
1255
| 260
1265
270
275
315
370
380
390
395
410
420
430
440
450
300
510
520
530
540
550
560
570
580
520
&00
700

COM Cs$L701, XL&1, YI&LT, F1$L 301
REM SIMULATION SUITE — CONTROL SEGMENT
REM N. Bartram EB 79
FILES mastrf, #, 3, %, %
DIM LL101,PL201,ML201:L$L10], M$L20], PSL201
DIM BL10,23,ALZ0,21, TL20, 21, LL3I2S0]
DIM P1$L2501, M1sL2501,C1sC101
DIM E1$[103], EQ$L&QO1]
DIM Di4L603, REL313
GOSUB 2000

MAT X=ZER

MAT Y=ZER

PRINT

PRINT TAB(5}; "> "

LINPUT C%

C$=UPS$(CS)

N=LEN(C$)

IF C$LN, N1 < ", " THEN 225

PRINT "Incorrect command input"

GOTO 180

N1=N2=0

N2=N2+1

XL[N21=N1+1

N1=N1+1

IF C$ICN1, N1JI=", " THEN 265

IF Ni=N THEN 275

GOT0 240

YILN2I=N1i-1

- GOTO 230

YLN2I=N
Ci$=C$LCXC11,YL[111

IF Cis="END" THEN 700
IF Cl%="DES" THEN 520
IF C1%="0PS" THEN 530
IF Cls="NET" THEN 3540
IF C1$="ANA" THEN 550
IF CLis="LIS" THEMN 3560
IF Cls="HELP" THEN 370
IF Ci1$="SIM" THEN 590
IF Cl1$="REP" THEN &00
PRINT "ERROR — COMMAND ";Cl%:;" Not recognised"”
GOTO 1350

CHAIN "desc"

CHAIN "aps"

CHAIN "nets"

CHAIN "netal"

CHAIN "lstf"

GOcUE 40350

GOTO 150

CHAIN "simula"®

CHAIN "repa”

sSTOP



1000
1010
1020
1030
1040
1050
1051
1052
1053
1059
10&0
1070
1080
1090
1100
1110
1120
1130
1140
11150
1153
11155
1156
1157
1158
1160
1170
1180
1190
1192
1193
1194
1200
1205
1210
1213
1220
2000
2005
2010
2020
2030
2031
2032
2033
2034
2035
2036
2037
2040
2050
2051
2060
2070

MAT B=ZER

MAaT A=ZER

MAT T=ZER

MAT L=ZER

MAT P=ZER

MAT M=ZER

ASSIGN F1%(1, 51,2, V1
ASSIGN F1$l4,101, 3, V1
ASSIGN F1$(C11,151: 4, vl
ASSIGN F1s$r21,253, 5, V1
MAT PRINT #2,1;L.,B

MAT PRINT #2.2: M, T

MAT PRINT #2,3;P; A
PRINT #2,4; L%, 1%

PRINT #2,35;M%, M1%

PRINT #2,6;P%,P1s%

DIM QL1001. ZL81]

MAT O=ZER

MAT Z=ZER

MAT PRINT #3,10;0.,Z

DIM O0%[2501
osf1,13=",1"

FOR I=1 TOQ 9

PRINT #3, I;0%

NEXT I

I=0

DIM JL311

MAT J=ZER

DIM N&L[351

FOR I9=1 TO 35
NELIFI="x"

NEXT 19

PRINT #4,1; 1.N%

MAT PRINT #4,2:;J

I=0

PRINT #5,1;1

RETURN

REM file handling segment
DIM £E4C101]

PRINT TAB(29%5); "PROJECT SIMULATION"
PRINT TAB(25); " #3354 %04t tc "
PRINT

PRINT TAB(10); "DO YDOU WANT THE GEMERAL NOTES
INPUT R%

Re=UPS$(R%)

IF R$="NO" THEN 2040

IF R$="YES" THEN 2037
GOTO 2031

GOSUB 4000

PRINT TAB(10); "ESTIMATE REFERENCE"; TAB(30);
INPUT E%

E$=UPS$(E$)

READ #1, L; N

PRINT TAB(10); "New Project"; TAB(Z0);



2080
2081
2090
2091
2093
2100
2103
2110
2120
2130
2140
2130
2160
2170
2180

12190

2200

2210
2211
2215

2220
2240

. 2250
2260

2270
2280

' 2290

A brr e e

2300
2310
2320
2330

$ 2340
1 2350
12360

2370
2380
2390
2400
2410
2420
24350
2460
3000
3100
3120
3130
3140
3150
3160
3180
3190
3200
3210
3220

INPUT R$%

R&=UPSH(RS$)

IF R$="YES" THEN 2200

IF R$="NO" THEN 2100
GOTO 2070

Ni=1 "

IF N=0 THEN 2160

Ni=N1+1

READ #1,N1;EL$, EO%

IF E$=E1% THEN 2180

IF Ni=N+1 THEN 21460
GQOTO 2110

PRINT "ERROR — This estimate referance is not in store”
07O 2030

c0sUB 3000

RETURN

PRINT TAB(10); "Description"; TAB(30);
INPUT Dis%

D1$=UPS%(D1%)

N1=1

IF N=0 THEN 2320

Ni=N1+1

READ #1.,N1;E1$, EQOS

IF E1$=E$ THEN 2290

IF Ni=N+1 THEN 2320
GOTa 2240

PRINT "ERROR - Duplicate Estimate referances"
PRINT TAB(S);E$; " was assigned to "; EQ$
G0TO 2040

N1=Ni+1

N=N+1

PRINT #1,1;N

GAQsuUB 3000

PRINT #1,N1i,E%,D1s%
CREATE VI1,F1%$[1,51,10
CREATE V1.,F1%[&, 101,111
CREATE V1i,F1%$[11, 151, 60
CREATE VI1,F1%[16,201,120
CREATE V1,F1%021,251, 30
CREATE V1, F1%[26, 301, 50
G3suUB 1000

RETURN

REM File name generation
CONVERT N1 TO X%
I=LEN(X$)
Fi$[1l,4]1="desf"

F1$L5, 51=X%

F1$L[&, 91="0opsf"

F1$010, 101=X$%

F1$[11, 141="netf"”
F1$L15, 151=X%

F1$(16, 191="ansf"
F1$020, 201=X$
Fi1sC[21,241="DISF"

, 300.



3228
3230
3233
3250
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4200
4210
4220
2000

F1$[LZ5
Flsl26
F1s£30
RETURN
REM
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
RETURN
END

» 2931=X$%
,291="sim$"
» 301=X%

general notes

TAB(3); " ’SIM’ is a8 command driven suite of prograr
TAB(1Q); "analysis and simulation. You cantrol the
TAB(10); "pragrammes by issuing commands. There are
TAB(10); “available to enable you to do the follow;]
TAB(3); "DES —~ Describe basic rTesources labh, mat ar
TAB(3); "OPS — To combine these resources into oper
TAB(3); "NET - To combine these operations intoc net
TAB(3): "ANA -~ Analyse a3 network. ™

TAB(3); "LIS — List the descriptions which have bece
TAB(3); " ‘SIM’ commands are prompted by a ">’ in tt
TAB(10); "if you want the command list at any time

.301.
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1 COM Cs[L701, XL&1, YL&6L, F13L3201

= REM SIMULATION SUITE — OPERATIONS INPUT
2 REM N. Bartram Feb 779

20 FILES %, %

25 ASBIGN Fis$ls, 101,11, V1

S&  IF Vi=Z THEN 24C

40 ASSIGN F1sCli, 31,2,V1

45 IF VI=3 THEN 240

50 DIM 0OC1001,014(2503,D0C041,LLS,33,MCLS,31,PL10,321,GL203
60 DIM 0%C2001,R%C101,R18L2501,RL10,231. MsL401, ZL20, 2]
65 DIM X$[4],C1$[201,COsL201]

&6 DIM ULB1, KL101]

69  X$="DLMP"

70 IF X[21=0 THEN 85

72 Cls=C$CXL[21,YL[21]

77 GOTO 100

85 PRINT TAB(10); "Sub—command (des/lab/mat/pl) i
20 INPUT Cis%

P9 Cl1%=UPS%(C1%)
100 N=POS(X%,C1%LC1,11)
110 IF N>O THEN 140
120 PRINT "ERROR - Sub command ";Cl1%;" not recognised"
130 GOTO 85
140 @GOSUB N OF 10Q0, 2000, 3000, 4000
1220 CHAIN V1, "sim", 150
230 STOP
' 240 PRINT TAB(S5); “#3% FILE ERROR DETECTED — ATTEMPTING TO CORR
1245 CHAIN V1, "sim", 530
REM cperations descriptions
! IF X£31=0 THEN 1020
"1015 C1$=C$[X[31,YL[31]
;1018 GOTO 1060
11020 PRINT TAB(10); "Operation Code":; TAB(25);
1030 INPUT Cis%

1031 C1%=UPSS(C1%)

1035 IF END #1 THEM 1700

1060 MAT READ #1, 10,0, U

1Css6 READ H#1, 15 0%

1067 N=POS(0%,C17:}

1070 IF N=0O THEN 123

1080 N={(N+1)/2

1090 N2=0

11006 FOR J=1 TO N

1110 nN2=M2+00J1

1120 NEXT J

1130 J=0

1140 J=J+1

1150 IF N2 <= UCLJl THEN 1180

1160 N2=p2-ULJ]

1170 COTQ 1140

1180 J=Jd+1

1185 REA&D #i,J:iils

-
ol @)
-~ O
oNe]
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1190 Ni=N2Z-OCNT1

21 PRINT "ERROR - "“;Cl3;" was assigncd o oparation
1220 RETURN
1230 J=0

1240 J=Jd+1
1250 IF 0OLJI>0 THEN (240
126C N=J
1270 J=i_IN((DS)
1275 IF J>! THEN 1280
1277 J=0
1260 O0OsfJ+1, J+21=C13$
1290 IF X[41=0 THEN 1300
1295 C1$=C$[X[431,YL411]
1297 GOTO 1320
1360 PRINT TAB(10); "Description®; TAB(30)
1310 INPUT Ci%
1311 Cl$=UPS+%(Cl%$)
1320 GOSUB 14600
1330 PRINT #1,1;0%
1340 MAT PRINT #1,10;0,U
1345 IF XC[S1=0 THEN 1370
1330 CONVERT CHIXC31,VYI[511 TQ X, 1370
1360 GOTQ 1390
1370 PRINT TAB(10); "Duration"; TAB(3Q);
1380 INPUT X
1390 DCL11=X
1393 IF X£&61=0 THEN 1410
1400 C1$=CeLXL61,YL6]]
1405 GOTOQ 1430
1410 PRINT TAB(10); "Units"; TAB(30Q);
1420 INPUT C1i%
1421 C1$=UPSs$(C1%)
1430 IF Cl$="HR" THEN 1480
1440 IF Ci%="DAY" THEN 13500
1450 IF Cis="WK" THEN 1520
1460 PRINT "ERROR - Time units required for durations"”
1470 GCGOTC 1410 ’
1480 DL23=1
1490 GOTO 1520
1500 DL21=2
1505 DL1I=pDC173#2. 25
1510 GOTO 135320
1520 DL21=3
1525 DL11=DL11#9. 25%5
15330 MAT L=ZER
1540 HMAT M=ZIER
1550 MAT P=ZER
1351 NY=RN+10
1560 PRINT TAB(10); "Total activity Guantity"; T&B(307,
1562  INPUT DL33
55634 PRINT TAB(10); "Uni®s"i TAHAE{ZGY;
1566 INPUT RE
15468 R$=UPSE{RE)
1370 IF Rsz0Mb Tiaey 157E0

. 303.




1572
1574
1874
1878
1580
1582
1584
1586
1588
1520
1595
16G0
1610
1620
1630
1635
1640
+ 1630
1660
1670
1680
1700
1710
2000
2005
2010
2015
2020
2030
2035
2040
2050
2060
2070
2080
2090
2093
2100
21095
2200
2210

22195

jn R Lan
[y

2230
2240
2250
2260
2270
2280
2290
2300
2310

—m0
[

=il
(=

IF Rs="M2" THEN 1584

IF R$="M3" THEN 1588
PRINT TAB(3); "#% ERRCR - UNITS MOT RECOGMIZED #x"
GOTO 15464

DC4]=1

GOTO 1590

DL41=2

G070 1590

DCL41=3

MAT PRINT #1,N9: D, L, M P
RETURN

OCNI=LEN(C1%)

J=0

J=J+1

IF ULJ1Z230 THEN 1620
Jil=J+1

READ #1,J1;01%
O1$CUCJI+1, ULJI+0INII=C13$
UCJI=LEN(O1%)

PRINT #1,J1;01%

RETURN

PRINT “ERROR — No data in file opsf"
RETURN

REM labour

IF XC31=0 THEN 2020

Cl1$=C$[X[31,YL311

G070 2040

PRINT TAB(10); "Operation Code"; TAB(30)
INPUT C1%

C1s=UPS%(C1l%)

READ #1.,1;0%

N=PQOS(0%.C1%)

IF N0 THEN 2090

PRINT "ERROR - No such aperation as "iCl%
RETURN

N=(N+1)/2

IF X[41=0 THEN 22CC

Cl$=CELXC4],Y¥YL411]

GOTO 222¢C

PRINT TAB(10); “"labour Code"; TAL(30);
INPUT C13%

Ci4=UPS%(C1%)

READ #2, 4;Rs$,R1%

I=POS(R%, C1%)

IF I>Q0 THEN 2270

PRINT "ERRCOR — No such labour as ";Cl1l%
RETURN

I=(I+1)/2

MAT READ #1,N+10;D, L, M D

J=0

J=Jdr

IF J<&6 THEN 2340
PRINT "ERROR -~
RETURM

.304.
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2340
2350
23&0
2370
2375
2380
2390
2400
2410
2420
2480
2490
2500
3000
3005

3010

3015
3020

3030

3031
3040

- 3050

3060
3070

3080
3090

3100

© 3105

3108

3110

3120
3121
3130

. 3140

3130
3160
3170
3120
3185
3190
3200
3210
322

3230
324C
3250
3240
3270
3275
3280
3285
3290
3300
3310

IF LCJ, 1120 THEN 2300

LCW 13=1

MAT READ #2, 1; K, R

IF XC31=0 THEN 23%90

CONVERT Cs$[CXC31,YL311 TO X1,2390

GOTO 2410

PRINT TAB(10); "Number Requirad": TAR(25);
INPUT X1

LU, 21=X1

Ri=RCI. 11

LLJ, 31=X1#R1

MAT PRINT #1i,N+10;D, L. M, P

RETURN

REM materials

IF XC31=0 THEN 3020

Cils$=C$IX[31,YL311

GOTa 3040

PRINT TAB(10); "Operation code”; TAB(30);
INPUT C1% ‘
Cl1$=UPS$(C1%)

READ #1, 1:;0%

N=P0OS (0%, C1%)

IF N>O THEN 3090

PRINT "ERROR = No such operation as ";C1$%$
RETURN

N=(N+1)/2

IF X[41=0 THEN 2110

Cle=C$LXL[4]1,YL41]

¢0TO 3130

PRINT TAB(10); "Material code"; TAB(30):
INPUT Ci1%

Cl1$=UPS%(C1%$)

READ #2,5; M%,R1%

I=POS(M$, Cl1l$)

IF I1>C THEN 3180 -

PRINT "ERROR - No such Material as ";Cl%
RETURN

I=(I+1)/2

NP=N+10

MAT READ #1, N9 D, LM P

J=0

J=J+1

IF J<& THEN 3250

PRINT "The limit on the number of material
RETURN

IF MLJ, 110 THEN 2210

MLOJ, 11=1

MAT READ #2,2i6,Z

IF X[51=C THEN 2300

C13$=C+[XLS1,YL311]

CONVERT C1% TO X1, 33200

GOTO 3320

PRINT TAB(10); "T-tal Quantity": TAR(ZC)
INPUT X1

w
)
()]

types

for thi
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-t

333
3340
3345
3346
3350
3360
3370
3380
3381
3382
3383
3384
3385
3390
3395

- 3400

3410

- 3490

3500
3505
3510
3520
4000
4005
4010
4015
4020
4030
3031
4040
4050
4067
4070
4080
4090
4095
4100
4105
4110
4120
4121
4130
4140
4150
4150
4170
4180
4185
4190
4200
4210
4220

Emirle
h -SR]

MLCJ, 21=X1

R1=Z[I, 113

Ul=ZC1I, 21

IF X[&1=0 THEN 3370

Cls=C3HLXL&I, YEST]

G0TO 3382

GOTO 3400

PRINT TAB(10); "Units"; TAB(30);
INPUT C1$

Cl1$=UPS$(C1%)

Xa=

IF C1$="M" THEN 3400

IF Cls="M2" THEN 2395

IF C1$="M3" THEN 3390

X2=X2+1

X2=xX2+1

IF Ul=X2 THEN 3500

PRINT "#% ERROR — THESE UNITS ARE NOT THE SaME AS THOS
RETURN :
MLCJ, 31=X1%R1

NF=N+10

MAT PRINT #1,N9;D, L, M, P

RETURN

REM plant

IF XC31=0 THEN 4020

C1$=C$%CXE3]1, YE311]

GOTO 4040

PRINT TAB(10); "Operation Code"; TAB(30);
INPUT C1% :
Cis=UPS%(C1%)

READ #1,1;0%

N=P0OS(0%., C1%$)

IF N>0O THEN 4090

PRINT "ERROR — No such Operation as “iCl$%$
RETURN

N=(N+1)/2

IF XC41=0 THEN 4110
C1$=C$ILX[41,YL[4]11

GUTO 4130

PRINT TAB(10); "plant code'; TAB(Z0),
INPUT Ci1s%

C1$=UPS$(C1%)

READ #2, 6 M$%, R1%

I=POS(M%, C1%)

IF I>0C THEN 4180

PRINT *"ERROR - No such plant as ";C1%
RETURN

I=(I+1)/2

NP=N+10

MAT READ #1,N9; D, LM P

J=0

J=J+1

IF J=11 THEN 4250

IF PCLJU, 1120 THEN 4210
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4240 GOTO 4270

4230 PRINT "The limit on the number of plant types
4260 RETURN

4270 PCOJY, 11=IX

4280 MAT READ #2,3:6G,Z

4285 IF XL33=0 THEN 4310

4290 CONVERT Cs$[XCS1,Y(S511 TO X1,4310

4300 GOTO 4330

4310 PRINT TAB(10); "Number Required'; TAB(30);
4320 INPUT X1

4330 PLJ,21=X1

4340 R1=ZLCI, 1]

4400 PLJ, 31=X1%#R1

4410 MAT PRINT #1,N9;D: LM P

4420 RETURN

&000 END

w
O
~J
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BDESC

q
&4

15
20
30

33

34
35
40
45
464
47
49
S0
60
70

80
1100
110

120
125
130
140
130

160 .
170

180
190
200

‘210
220

230

1240

250
260
270

280
290

300

310

440

4350

460

1000
1010
1020
1030
1031
1035
1037
1040
1050
1060

COM C%$L701, XL&1, YE&T, F1$L301]

REM SIMULATION SUITE - DESCRIPTICN INPUT SEGMENT
REM N. Bartram FEB '79

FILES

ASSIGN F1s$[1,517,1,V1
IF V1=3 THEN 450 A
DIM LC101,PL201, MLC201,L$C101, MSL401,PSL401]
DIM BL10,23, AL20,21, TL20, 21, L1$C2501, P1$L2501, M1SL=2Z501
DIM C1%L201, Y$L[101
IF XL21=0 THEN 110
Y$=Il 5
Cls=Cs{X[2], YL[21]1]
IF Cis=Y% THEN 110
IF Cis="LAB" THEN 140
IF Cis="PL" THEN 200
IF Cis="MAT" THEN 260
PRINT "ERROR - sub command ";C1%; " Not recognised"”
PRINT TAB(3); "S/Command (lab/mat/pl)"; TAB(20);
INPUT C1%
Cl1$=UPS$(C1$)
G0TO &0
MAT READ #1,1;L,B
GOSUB 10060
MAT PRINT #1,1,L,B
PRINT #1,4;L%,L1%
G0TO 310
MAT READ #1,3;P, A
READ #1,6;P%,P1$
GOsuUB 2000
MAT PRINT #1,.3;P. A
PRINT #1,6iP%, P13
G0TO 310
MAT READ #1,2:M, T
READ #1,5;M$, M1%
GOSUB 3000
MAT PRINT #1,2:M T
PRINT #1,5: M$, M1%
CHAIN V1, "sim", 150
STOP .
PRINT TAB(5); "#% FILE ERROR DETECTED - ATTEMPTING TO COCRR
CHAIN Vi, *SIM", 380
REM labour descriptions input

IF XL31>0 THEN 1037

PRINT TAB(10); "LabourT Code'; TAB(30};
INPUT C1%

C1$=UPSs%(C1%)

GOTO 1040

Ci1s=C$IXL3],YL31]
N=POS(L%$,C1%)

IF N=0 THEN 1140
N=(N+1)/2

.308..



1070
1080
1090
1100
1110
1130
1140
1150
1160
1170
1180
1190
1200
1201
1205
1208
1210
1220
1225
1226
1230
1240
1250
1255
1260

1270
11280

1290
1300

©1310

1320
1321
1325
1328

, 1330

1340
1350
1360

. 1370

1380

1390

1400

" 14G5

1410
1420
1425
1430
2000
2010
2020
2030
2031
2032
20395

N1=0

FOR I=1 TO N-1
Ni=N1+LLIJ]
NEXT 1

PRINT "ERROR — labour code ";Cl$; " was assigned to ";L1%[NI+

GQOTO 1020

N=LEN(L$)

N=N+1

LELN, N+1J=C1$

N=(N+1)/2

IF X[41>0 THEN 1208

PRINT TAB(10); "Dscription”; TAB(30);
INPUT C1i%

C1$=UPS$(C1i%)

GO0TO 1210

Cle=C$L[X[41,YL[4]1]

Ni=L_EN(C1%$)

N2=LEN(L1%$)

IF N2>0 THEN 1230

N2=1

LisCN2, N2+N11=C1%

LLN1=N1

IF X[S51=0 THEN 1270

CONVERT C$CX[C51,Y[S11 TO X, 1270
6070 1290

PRINT TAB(10); "Rate "; TAB(23):
INPUT X

BLN; 11=X

IF X[&1>0 THEN 1328

PRINT TAB(10); "Units"; TAB(23)i
INPUT C1%

C1%=UPS%(C1l%)

6070 1330

C1$=C$ILXL&61, YL[&1]

IF Ci1$="HR" THEN 1380

IF C1$="DAY" THEN 1400

IF Cl%="WK" THEN 1420

PRINT "ERROR - time units required for labour”
c0T0O 1310

BELN, 21=1

RETURN

BLN, 21=2

BLCN, 11=BIN, 11/9. 253

RETURN

BLN, 21=3

BEN, 11=BLN, 11/(9. 25%3)

RETURN

REM Plant descriptiaons

IF XC31>0 THEN 2035

PRINT TAB(1Q); "Plant code®; TAB(22):
INPUT Cl1%

C1s=UPS%$(C1l%)

GOTO 2040

C1$=C$[X[31,YL3I]

.309.
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2040
20350
2060
2070
2080
2090
2100
2110
2130
2140
2150
2160
2170
2180
2170
2200
2201
2205
2208
2210
2220
2225
2226
2230
2240

, 2250

2255
2260

. 2270
12280

2290
2300
2310
2320
2321
2322

2329

2330
2340
2350
2360
2370
2380
23790
2400
2405
2410
2420
2425
2430
3C00
30063
3010
3015

N=FPOS(P$, C1%)

IF N=0 THEN 2140
N=(N+1)/2

N1=0

FOR I=! TO N-1
N1=N1+P[I]

NEXT I

PRINT "ERROR — Plant code ";Cl1%; " was assigned %o

GOTO 2020

N=LEN(P%)

N=N+1

PELN, N+11=C1%
N=(N+1)/2

IF XC41>0 THEN 2208
PRINT TAB(10); "Description”; TAB(23);
INPUT C1s
Cl$=UPS%(C1s%)

GOTO 2210
Ci$=C$LX[41,YL411]
N1=LEN(C1%)

N2=LEN(P1%)

IF N2>0 THEN 2230
N2=1

P1$LN2, N2+N11=C1l%$
PLCNI=N1

IF X[L51=0 THEN 2270

CONVERT C$[X[51,YLS531 TO X, 2270
G070 2290

PRINT TAB(10); "Rate"; TAB(25);
INPUT X '

ALCN, 11=X

IF X[&61>0 THEN 2325

PRINT TAB(10); "Units"i TAB(23);
INPUT Cis

C1$=UPS%(C1%)

GOTO 2330

C1$=C%LX[&1, YL&ET]

IF Ci1$="HR" THEN 2380

IF Cl$="DAY" THEN 2400

IF Cl$="WK" THEN 2420

PRINT "ERROR — Time uniits required for plant"

G0TO 2310

ALN, 231=1

RETURN

ALN, 21=2

ALN, 131=ALCN, 11/9.25
RETURN

ALN, 21=3
A[N,1]=AEN,1J/(9.25*5)
RETURN

REM materials

IF X[31=0 THEN 3020
Cie=CsL[X[31, YL31]
G070 3040

" P1ISONLY

NiI+1+PLNTI



3020
3030
3031
3040
3050
3060
3070
3080
30790
3100
3110

:3120

3140

3150
3160
13170

3175
3180
3185
3190

13200

13201

3210
3220
3222
3225
3230
3240
3245

13250

3260

3270
3280

. 3290

- 3295

- 3300
: 33095

3310
3320

. 3321

3330
3340
3350

13360
13370
3380

3390
3400
3410
3420
3430
6000

PRINT TAB(10): "Material Code"; TAB(25);

INPUT C1%
Cls=UPS%(C1%)
N=POS(M%, C1%$)

IF N=0O THEN 3140
N=(N+1)/2

N1=0 ’

FOR I=1 TQ N-!
N1=N1+MLI]

NEXT I

PRINT "ERROR — Material code ";Cl1%;"

G0TQ 3020

N=LEN(M$)

N=N+1

MSIN, N+131=C1%

N={N+1)/2

IF XC41=0 THEN 3190
Cle=C%[X[41,YC4]11]

GO0TO 3210 |

PRINT TAB(10); "Description"; TAB(23);
INPUT C1%

Cl1é=UPS$(C1$)

N1=LEN(C1%)

N2=LEN(M1%)

IF N2>0 THEN 3230

N2=1 '

M1SIN2, N2+N13=Cl%

MOINI=N1

IF XC51=0 THEN 3270

CONVERT C$CX[51,YLS13 TO X, 3270
GOTO 3290 .

PRINT TAB(10); “Rate”i TAB(2D);
INPUT X T

TCN, 11=X .~ ‘

IF XC&61=0 THEN 3310
C13=C$LXCH1, YLLI]

G0TO 3330

PRINT TAB(10); "Units"; TAB(ZT):
INPUT C1%

C1%=UPS%(C1%)

IF Ci1$="M" THEN 3380

IF Cil$="M2" THEN 3400

IF C1$="M3" THEN 3420

was assigned to ";MI1%C

+1, N1+1+MINJT.

PRINT "ERROR — m, m2 OT m3 units required for materiels”

G0TO 3310
TLN, 21=4
RETURN
T[N, 21=3
RETURN
TIN, 21=6
RETURN
END
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NETS

10
15
20

30

40
50
60
&5
70
75
S0
100
110

120

125

1130

1140

1150

160

170

{180

190

1200

1210

450

' 500

{501

505

'510
520
'525
530
540
550
560
561
580
585
590
600
505
606
607
610
620
630
640
650
670
680
685
650

caoM Cs$L701, XL&1, Y61, F$L301

REM SIMULATION SUITE — NETWERA

REM N. Bartram FERB 79
FILES 3, %, %, 3%, %, #

ASSIGN F$C1,21,1.,V1
ASSIGN F$i& 101, 2,418
ASSIGN F&LC11,153.,3, V1
ASSIGN F&[14:201, 4, V1
DIM N[99, 321, N$[351, JL311, X$[421, NOSL2501, N1SL31]
DIM C1%$[151,0%L2001, R$L31, F1sL21, A3$[51, SL321]
Xes="DE"

IF X[21>0 THEN 140

PRINT TAB(10); "Sub—-Command (def/edit) "
INPUT Ci%

C1%=UPS%(C1%)

6070 150

Ci1%=C$HLX[2], Y[21]

X1=P0OS(X%,C13%L1, 11}

IF X1=0 THEN 190

GOSUB X1 OF 3500, 2000

CHAIN V1, "sim", 150

PRINT TAB(S); “## ERROR - SUB-COMMAND "; C1%; " NOT RECAOGNISED

INPUT %

60TO 110

STOP

REM DEF o e e o o e
G0SUB 9000

IF I=0 THEN 603

READ #3, 3; NOs$

1F A=0 THEN 610

Ti=1

I11=(A+2)/3

FOR Ji1=1 TO Il

T1=T1+JCJ1l1

NEXT J1

T2=T1-JL[I1l1]

Ti=T1~-1

PRINT TAB(3); "#¥ ERROR — NETWCRK CODE " C1s " WAS ASSIGMNE
PRI e v NOSLT2, T
GOSUB 9620

G0OTO 510

N$=N1%

I=1

GOTO 650

J1=LEN(N$)+1

Ja=J1+2

I=I+1 ’

N$LJ1, J21=N1%$

IF X[S1>0 THEN 700

PRINT TAB(10); "Description ;
INPUT C1%

C1$=UPS$(CL%)

GaTO 710

12
3
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700 Cls=CsL[X[351,Y[511
710 2=0

720 FOR Ji=1 TO (I-1)
730 J2=J2+JlJi]

740 NEXT J1

750 JLIJI=LEN(C1%)

760 NOsLJ2+1, J2+1+JL111=C1ls$
770 PRINT #3, 1, I,N$
780 MAT PRINT #3,2;J
790 PRINT #3, 3 NO%
800 GOSUB 1000

806 Al=(15#(I-1))+1
B10 A=(4#I)+(I-1)

820 GOSUB 4300

830 GASUB 3500

840 A=A+3
850 MAT PRINT #3,A;S
860 A=A+l

870 PRINT #3, Ai H%

875 C1=C2=C3=0

877 PRINT #4,A1;C1,C2,C3

880 RETURN

1000 REM PRECEDENCE INPUT 33633 3630 3 3 3 5 3 3 3 3 3 3630 30 3 3 H 30 3 R HH FH H 9 3#H
1005 MAT N=ZER

11010 READ #2.,1;0%

11015 READ #3, 1; I.N$

1020 N1=0

{1030 PRINT TAB(10); "NETWORK INPUT™
1040 PRINT TAB(10); "ttt
1050 PRINT TAB(13); “"Need Help "
1060 INPUT Ni1s$

1065 N1$=UPS$(N1s$)

{1070 IF N1$="NO" THEN 1090

11080 IF N1$="YES" THEN 1088

;1085 caQT7T0 1050

11088 GQSUB 8500

1090 N1=N1+1

1100 PRINT TAB(S); "#";

1120 LINPUT C%

1121 C$=UPS${(C%)

1130 GOSUB 8600

1135 IF X[11=0 THEN 1100

1140 IF C%LCXC11,Y[C1I1="END" THEN 1320
1141 IF X1=2 THEN 1150

1143 I11=POS(N$,C$[XL11,Y[11D)

1145 IF I1=0 THEN 1192

1147 I1=(I1+1)/3

1149 GOTO 1210

1150 1I11=P0OS(0%,CsCXL11,YL111)

1160 IF I1>0 THEN 1200

1170 Ji=1
1180 PRINT TAB(S); "#* ERROR - NO SUCH OPERATION AZ Y CHLXCJILI, Y
1190 RETURN : R e L
1192 Ji=1
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1194
1196
1200
1210
1220
1230
1240
125C
1251
1253
1255
1257
1259
1260
1270
1280

1290

1300

1310
11320

1330
1340
1345

;1350
1360
» 1385

1370
1400
1410
1415
1416

1417

1418
1420
1430
1440
1450
1455
1456
1457
1459
1460
1470
1560
1570
1580
1590
2000
2002
2003
2004
2005
2006
2007

PRINT TAB(35); "#% ERROR — NO SUCH NETWORK AS "iC®IX[J1l, YLJL

RETURN

I1=(I1+1)/2
NC1,N11=I1

J1=0

Ji=Ui+1

IF X[J11=0 THEN 1090

IF C$LXCJ1], YIJLII="START" THEN 1200

IF X1=2 THEN 12&0

I2=POS(N%, C$IXLJ11,YLJUL11)
IF I2=0 THEN 1194
I12=(I2+1)/3

G0OTO 1310

12=P0S(0%, CELXLJLT, YLJI1ID)
IF I2=0 THEN 1180
I2=(I2+1)/2

GO0TO 1310

I2=101

NCJ1, N11I=12

GOTO 1230

PRINT

N2=N1

NL1,N21=102

PRINT TAB(5); "INPUT SUMMARY"
FOR J1=1 TO N2

PRINT

I1=0

Ii=I1+1

P=NLI1, J11]

IF P=0 THEN 1580

IF X1i=2 THEN 1420

PRINT TAB(S5); N$[3#P—1, 3#P1;
60TO 1430

PRINT TAB(S); Os[2#P—1,2#P1;
I1=I1+1

P=NLI1,J11

IF P=0 THEN 1580

IF P=101 THEN 1560

IF X1=2 THEN 1460

PRINMT ", "i N$[3%P—1, 3%P1; .
G0TO 1580

PRINT ", "; 0%[2#P—-1,2%P1;
c0TO 1430

PRINT ", "; "START";

6070 1430
NEXT J1
RETURN
REM editor’

PRINT TAB(3); “Do you want a print of the network before yo:

INPUT R%$

R$=UPS%(R%)

1F R&$="NO" THEN 2020
IF R$=1YES" THEN 2010

¢QOTO 2002
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2015
2020
2030
2040
2050
2060
2064
2065
2070
2080
2085
2050
2100
2101
2110
2120
2130
2140
2150
2160
2165
2170
2180
2190
2200
12205
2210
1 2220
' 2230
i2240
12250
{2260
;2270
{2280
12290
2300
2310
2320
2330
2340
2350
2355
2360
2365
2370
2372
2375
2377
2380
2390
2392
2594
2295

- Inst L
PR & ME T nstruction

GOSUB 9500

IF A>0 THEN 2060

PRINT TAB(5); “#% ERROR — NO SUCH NETWORK *"
RETURN

A=(A+2) /3

AZ=A

A=C(43A) +(A=1)

GOSUB 4500

PRINT TAB(10); "EDITOR IS READY"
READ #2, 1;0%

PRINT TAB(15); “Need Help "
INPUT R$

R$=UPS$ (R$)

IF R$="YES" THEN 2140

IF R$="NO" THEN 2150

6aTO 2090

GOSUB 8000

PRINT TAB(S); "*";

LINPUT C$

C$=UPS$(C%)

GOSUB 8600

IF C$LXC11, Y[1313="ADD" THEN 2230
IF C$CXC13, Y[111="DEL" THEN 2250
IF C$CXC11,YC11I="END" THEN 2355
I=1

PRINT TAB(S); "ERROR — EDIT COMMAND "; CHLXCIJ, YLI11; ™ NOT RE
€0TO 2090

B=1 IGNISED #%
€OTO 2260

B=2

IF C$[X[23, Y[211="NODE" THEN 2300
IF C$CXC21, Y[21I="ARROW" THEN 2320
1=2

€OTO 2210

D=3

GOTO 2330

D=5

C=B+D—3

GOSUB C OF 2400, 2700, 3000, 2000
6O0TO 2150

Al=(15%(AR-1))+1

GOSUB 3500

6OSUB 5000

GOSUB 4300

GOSUB 4000

C1=C2=C3=0

PRINT #4,A1;C1,C2, C3

A=A+3

MAT PRINT #3,A; 85

A=A+1

PRINT #3, A; H$

RETURN
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2400 REM " ADDING NODE A A A A A AT A A A N N A A S A
i 2410 GOSUB 7000

E 2412 MAT PRINT P

2414 MAT PRINT S

2420 FOR I=1 7O 32

2430 IF NC1,I1=102 THEN 2450

2440 NEXT I

2450 NC1i,11=Z

2455 N[i, I+13=102

2460 J1=0

2470 Jl=Ji+1

2480 IF PLJ11=0 THEN 2510

2490 NCOJ1+1, I1=PLJ11]

2500 6GOTO 2470

2510 Ji=0

2520 Ji=Ji+i

2530 IF SCJ131=0 THEN 2620

2540 FOR I=1 TO 32

2550 IF NC1,I11=SCJ1] THEN 2570

2560 NEXT I

2570 FOR J=2 T0 9

2580 IF NCJ, I11=0 THEN 2600

2590 NEXT J

2600 NLJ, I11=Z

2610 GOTO 2520

2620 RETURN

2690 Ji=NL1,J1] )
2700 REM DELETE NODE DRPRPPRR RPNV
{2710 GQOSUB 7000

12720 FOR I=1 TO 32

12730 IF NC1, I1=Z THEN 2770

.2740 NEXT I

i9750 PRINT TAB(S5); "#% ERROR —~ OPERATION w,gsr2#Z~1, 2%#23; " NOT It
12760 GOTO 2150

2770 FOR J=1 10 9 IETWORK %
12780 NLCJ, I11=0 .
2790 NEXT J

2800 J1=0

2810 Ji=Ji+1

2920 IF SCJ11=0 THEN 2910

o830 FOR I={ TO 32

5840 IF NC1,I11=SCJ11 THEN 2860

2850 NEXT I

0geQ FOR J=2 T0 9

5870 IF N[J,I1 <> Z THEN 2890

2880 NCLJ, 11=0

2890 NEXT J

2900 €60TO 2810

2910 RETURN

3000 REM ADD % DEL ARROW JI177777700070077777777777
2010 READ #2,1: 0%

2020 PRINT TAB(10); "START NODE"; TAB(25)

3030 INPUT A%

3031 AS=UPS3(A%)




3040 I=POS(0$, A%)

3050 IF I>0 THEN 3080

3060 PRINT TAB(S5); “#% ERROR — 0 oam.
0 RN NO SUCH OPERATION AS "; A%; " #i%
3080 Z=(I+1)/2

3090 PRINT TAB(10); “FINISH NODE“; TAB(25);

3100 INPUT AS

51C1 A3=UPSE(AS)

3110 I=POS(0%, A%)

3120 IF I=0 THEN 3040

3130 Y=(I+1)/2

3140 FOR J=1 TO 32

3150 IF NC1,JI=Y THEN 3200

3160 NEXT J

3170 A$=0$[2%Y-1, 2#Y]

3180 PRINT TAB(5); "## ERROR — OPERATION “;A$; " IS NOT IN THE NETW
3190 RETURN

3200 IF C=3 THEN 3280

3210 FOR I=2 TO 9

3220 IF NCI,Jl=Z THEN 3260

3230 NEXT I

3240 A$=0%$[2#Z-1,2%Z]

3250 GOTO 3180

3260 NCI,J1=0

3270 RETURN

3280 FOR I=2 TO 9

9290 IF NCI,J1=0 THEN 3310

3300 NEXT I

3310 NCI,J1=Z

3320 RETURN

3500 REM SORTING "N" [RRPINDIRIRITTIIRRTRNARRRIRRI TR/
3510 DIM H$[&641, M[50, 121
3511 Hs=""

3515 MAT M=ZER

3520 H$L1,21="58"

‘3530 I=1

3540 FOR J=1 TO 34

3550 IF N[1,J31=0 OR N[1,J1=101 THEN 3590
3555 IF NC1,J1=102 THEN 32590
3560 I=I+1

3570 Ji=(2%N[1,J1)-1

3580 H$E2*I—1,2*1]=O$EJ1,J1+1]
3590 NEXT J

3600 I=LEN(H%)

3610 H$LI+1, I+2]="FF"

3620 MAT S=ZERL32]

3630 FOR J=1 TO 32

3640 SLJ1=J

3650 NEXT J

3660 11=0Q

3670 FOR J=1 TO 32

3680 IF NL1,J1=0 THEN 3790
3690 J1=NL[1,J]

3700 I=1
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3710
3720
3730
3740
3750
3760
3780

-~y
[

3800
3810
3820
3830
3840
3841
3842
3843
3850
3860
3870
3880
3881
3882
3883
3890
3900
3910
3920
3930
3940
3950
3960
3970
3980
3990
14000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4105
4120
4130
4140
4150
4160
4190
4200
4300

I=I+1

IF I=10 THEN 3790
IF NCI,JI1=0 THEN 3710
I1=11+1

MCIL, 11=J1

GOTQ 3710

NEXT

K=2

K=K+1

I=0

I=I+1

P=MLI, 1]

IF P<101 THEN 3850
F1$="5g"

c0T7TQ 3870

P=2#P—1
Fi1$=0$L[P,P+11
J=POS (H$.: F1%)
P=MCI, 2]

IF P<101 THEN 3890
F1$="55"

G070 3910

P=P#2-1
F1$=0%L{P,P+1]
J1=POS(HS$, F1%)

-Jd=(J+1) /2

Ji=(Ji+11)/2

IF SCJU1>SCJ1l THEN 3990
P=8CJ1l

SLJ31=SCJll
SLJ11=P

MCI, KI1=1

IF I=I1 THEN 4010
G070 3830

T=0

FOR J=1 TO I1
T=T+MC{J, K1

NEXT J

IF T=0 THEN 4080
IF k=12 THEN 4100
GOTO 3810

PRINT TAB(5): "## NETWORK LOGIC CHECK — NO LOOPS FOUMD i

RETURN

SRINT TAB(S); "## NETWORK LOGIC CHECK - LOOP DETECTED w=?

FOR J=1 TO I1

IF MCJ; K1=0 THEN 4190
F1$=D$[2%M[d,2]—1.2*MEJ;2]]
PRINT TAB(15); "L F1%; "1 - 0"
F1$=O$[2*MCJ;1]—1,2*MEJ;1]3
PRINT Fi1%; "1

NEXT J

RETURN
REM PRINTING "M" to FILE
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4310
4320
4330
4340
4350
4360
4370
4500
4510
4520
4540
4550
4560
4570
4580
5000
5005
5010
5020
5030
5035
5040
5050
{5060
15070
1 5090
' 5095
5100
1 6000
6010
| 6020
6030
6040
6050
6060
6070
L0850
L0590
6100
6110
7000
7006
7007
7010
7020
7021
7030
7035
7040
7050
7060
7070
7080
7081

PRINT #3.,A:;A
FOR I=1 T0O 9
FOR J=1 TO 32
PRINT #3;NLCI, J3]
NEXT J

NEXT I

RETURN

REM READING N FROM FILE

READ #3, A5 A
FOR I=1 TO 9
FOR J=1 TO 32
READ #3: NLI,J1]
NEXT J

NEXT I

RETURN

REM sorting n
N2=(LEN(H$)/2)~-1
J=K=0

J=Jd+1

IF NC1,J1>0 THEN 5090

K=K+1

FOR I=1 TO 9

NCI, JI=NCI,J+11]
NLI,J+113=0

NEXT I

IF J<N2 THEN 5020
IF K>0 THEN 5010
RETURN

REM additional sorting of ‘n’

N2=LEN(H$) /2
J=0
J=Jd+1

IF TCL1,J1>0 THEN 6100

FOR I=1 TO 9

TCLI, J+11=0

NEXT I

GOTO 6020

IF J<N2 THEN 6030
RETURN

REM - :ctcccooiooiooiririiiiiirin il

MAT P=ZERL&]
MAT S=ZERL&I

PRINT TAB(10); "OPERATION CODE"; TAB(20);

INPUT A%

AS=UPS$ (A%)
Z=P0S (0%, A%)
I=(Z+1)/2

IF Z>C THEN 7070

PRINT TAB(3); "## ERRCOR - NO SUCH OPERATION AS ", As; '

GOTO 2150

PRINT TAB(lO)i"PREDECESSDRS";TAB(BO);

INPUT C%
C3=UPS$(C%)

%*H



7020
7100
7110
7120
7125
7126
7130

4
A

7140
7150
7160
7161
7162
7165
7166
7170
7180
7185
7190
7200
7210
7220
7221
7222
7230
7235
7240
17250

i

17260
17261
17262
7265
17266
17270
{8000
‘8010
8020
8030
8040
8500
8510
8520
8530
83540
8560
8570
8600
8610
8620
84630
8640
8650
8660
8470

GOSUB
J1=0
Ji=J1+

3400

1

IF X[J1I=0 THEN 7170

IF C$OXCJ11, YOJLII="END" THEN 7161
IF C$EXCJU11, YIJ1II="START" THEN 7145
PLJ11I=P0OS(0%, CHIXLJLI, YLJULIDY
PLJ1I=(PLJ12+1)/2

IF PCJ1120 THEN 7110

A$=C$IXCJ1I, YEJ11]

GOTQ 7
PLJ11=
G070 7
PCJ11=
GOTO 7

030
102
110
101
110

PRINT TAB(10); "SUCCESSORS"; TAB(30);
INPUT C%

C$=UPS

$(C3%)

GOSUB 8600

J1=0
Yi=Jdli+

1

IF XCJ11=0 THEN 7270

IF C$ICXLJ11, YOUL1II="END" THEN 7261
IF C$LXCJ11,YEJ11I="START" THEN 7263
SCLJ11=PDS(0%, C$LXLJ11, YLJ11D)
SCLJ11=(SCLJ1l1+1)/2

IF SCLJ1120 THEN 7210
A$=C$IXLJ11,Y[J11]

GOTO 7030

SCJ11=
G070 7
SCJll=
GOTO 7
RETURN
PRINT
PRINT
PRINT
PRINT
RETURN
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
RETURN
REM
MAT X=
MAT Y=
L=LEN(
IF CsL

PRINT TAB(S); “## ERROR

RETURN
Li=t2=

102
210
101
210

TAB(20);
TAB(10);
TAB(10);
TAB(10):

TAB(20);
TAB(10):
TAB(10);
TAB(10)
TAB(10);
TABR(1Q);

"Editor commands are prompted by “#°. "
"possible commands are — ADD or DEL ., NODE o
"3 command any further information required
"gor. To terminate the edit enter ‘END’. "

"The network is defined by specifying each o
"its code, followed by its immediate pred=ce
“g @. The line of input 01,02,03 means that
"gl cannot start before both 02 and 03 are c
"start operation is defined by <0p Code>, "ST
“prompted by ‘*’, %o terminate type ‘ENL’. Y

decoding c%

ZER
ZER
Cs)
L, LY <>

G

w, o THEN 2470
-~ INCORRECT COMMAND INPUT *»x"

IRRCW. after
.1 b= askagr

Lot
QAT1aoN.,

r(s), "

[
9]
-1

reratien M
iieted. Tha

M - . s



8680 L2=L2+1

B690 XIL2I=L1+1

8700 Li=Li+i

8710 IF C$CL1,L11 <> ", * THEN 8740
8720 YIL2l=L1-1

8730 GOTO 8480

8740 IF Li<L THEN 8700

8750 YI[L21=L

8750 RETURN

9000 REM lis

9361 C1$=UPS$(C1%)

9500 IF X[31>0 THEN 9530

9510 PRINT TAB(10); "PARAMETER 1 (SNET/MNET)"; TAB(40);
9520 INPUT Cis$

9521 C1$=UPS$(C1s)

9525 GOTO 9540

'9530 C1$=C$L[X[31,YL[31]

9540 IF C1$="MNET" THEN 9580

19550 IF C1$="SNET" THEN 9600

.9560 PRINT TAB(S5); "#% ERROR — MNET OR SNET IS REQUIRED ##"
9565 MAT X=ZER

570 GOTO 9510

2580 Xi=1
9590 CGOTO 94610
600 X1=2

9610 IF X[41>0 THEN 9650
2620 PRINT TAB(10); "NETWORK CODE"; TAB(25);
630 INPUT C1s$

2635 C1$=UPS$(Cl%)

9640 GOTO 9660

2650 C1$=C$LX[41,YL[41]11
9660 IF X1=1 THEN 9690
9670 N1%lC1,131="g"

94680 GOTO 9700

9690 N1s$C1, 11="M"

9700 N1s$[2,31=C1%

9710 READ #3,1; I, N%

9720 MAT READ #3.,2;J
9730 A=POS(N%, N1%)

?740 RETURN

9750 END




NETAL

10 COM C$L701, XL&1, YL61, F$L301

15 REM SIMULATION SUITE -~ NETWORK ANALYSIS
20 REM N. Bartram Mar 79

25 FILES #, %, %, %, #, #, %

30 FOR I=1 TO 4

40 ASSIGN F&[5%I-4,5#11,1,V1

45 NEXT I

47 ASSIGN "tfile®, 5, V1

50 DIM NL9,321,SI[323, N1$[351, Y$L31, TL32, 81, HEL 641
55 DIM 0O%C2001,DC41,LL5,31,MLS, 31, PL10, 31

56 DIM C1$051, As[21, N$L31, FO$[321]

57 DIM EL321,CL30,71

50 A®="GM" ‘

70 Y$="TRC"

75 IF XL21>0 THEN 95

80 PRINT TAB(10); "Parameter 1 (mnet/snet)"; TAB(35);
85 INPUT Ci$

86 C1l$=UPS$(C1%)

‘"0 6070 100

95 Cl$=C$I[XL21,YL[211]

1100 X1=POS(A%$,C1%[1,11)

;110 IF X120 THEN 135

1120 PRINT "ERROR - Parameter 1 not recognised”
;130 GOTO 80

1135 IF XC31>C THEN 170

3140 PRINT TAB(10); "Parameter 2 (network code)"; TAB(33);
| _

%

150 INPUT C1%

155 Ci%$=UPS%(C1%)

'160 GOTO 175

170 C1$=C$[X[31,YL311]

175 READ #3,1; Z,N1$

180 N$[1, 11=A%[X1,X1]

185 N$L2,31=Cl%

190 X1=POS(N1%, N$)

192 X1=(X1+2)/3

195 IF X1>0 THEN 217

200 PRINT "ERROR - network "iC1%;" is not in stare”
210 XC41=0

215 GOTO 80

217 IF X[41>0 THEN 250

5090 PRINT TAB(10); "Required analysis (time/res/cost)"; TAB(Z3);
230 INPUT C1%

235 C1%=UPS%(C1%)

240 GOTO 260

250 C1$=C3%[X[41,Y[4]1]

260 X2=POS(Y%,Cil$l1,11)

270 IF X2>0 THEN 200

280 PRINT "ERROR — Analysis type "iCl%; " not recognisad"
290 GOTO 22

300 A=(4#X1)+(X1-1)

310 GOSUB 3200

315 A=A+3

.322.



320
325
320
340
400
410
420
500
205
206
510
530
240
350
554
560
570
580
S90
600

610
620
630
1 640
650
1660
i 670

680

L 690
700
710
720

730
740
750

© 792

736
758
760
762
764
766
772
778
784
786
802
804
810
820
830
850
854
855

MAT READ #3,A;S

A=A+1

READ #3, A; HS$

READ #2, 1; 0%

GOSUB X2 OF 3500, 4000, 4000
CHAIN Vi, "SIM", 150

STOP

REM

PRINT TAB(10); "ANALYSING .. ..

Z9=(15%(X1—1))+1
READ #4,29;C1,C2,C3
Ci=1

PRINT #4,29:C1,C2,C3
MAT T=ZER

MAT C=ZER
N2=LEN(H$) /2

I=0

I=I+1

FOR J=1 TO N2

IF SCJI=I THEN 620
NEXT J

I1=(2%J)~1

AS=H$L[I1, 11+11

IF A$="ss" THEN &%0
IF AS="ff" THEN 710
11=POS (0%, A%$)
I1=(I1+1)/2

e0TO 720

I11=101

GoTO 720

I1=102

TCI, 11=I1

IF I<N2 THEN 580

FOR I=2 TO N2-1
I11=TCI, 11

CCI-1, 131=I1

I1=I11+10

MAT READ #2,11;D,L,M/P
TCI,23=DC11

J3=0

FOR J2=1 TO 9 STEP 2
J3=U3+1
CLI—-1,21=CLI-1,231+LLJ3,3]
cri-1,31=CCI-1, 31+M[J3, 3]
CCI-1,41=CLI-1, 41+PL[J3, 3]
NEXT J2

NEXT I

GOSUB 1250

GOSUB 1000

GOSUB 1550

GOSUB 1950

GOSUB 3400

GOSUB 7300

PRINT TAB(10)"Bar Chart"; TAB

.323.



£1185

836

8&0

B&3

B&é

870

B0

1000
1005
1010
1020
1040
1050
1060
1070
1080
1090
1110
1120
1130
1140
1150
1160
1170
1180

1190
(1195

. - e o

1200
1205
1210
1215
1220
1250

11260
11265
1270

1280
1290
1300
1310
1320

~1330

1340
1330
1360
1365
1370
1480
1550
1535
1560
1570
1580
1590

GOSUB 9400

IF Y$="YES" THEN 890

IF Y$="NO" THEN 8§70
GOTO 855
RETURN
GOSUB 7000

REM FORWARD FASS

PRINT “FORWARD PASS ... =
J=1

J=U+1

I2=(2%(TLJ, 11))~1
A$=0$LI12, 12+1]
J1=POS (H$, A$)
J1=((J1+1)/2)~1

FOR I=2 TO 9

IF NCI,J11=0 THEN 1170
FOR Il=1 TO N2

IF TCI1, 11=NCI,J11 THEN 1140
NEXT Il

IF TCI1,41<TCJ, 31 THEN 1170
TCJ, 31=TCI1, 4]

TCJ, 41=TLJ, 31+TLJ, 2]
NEXT I

IF J<N2-1 THEN 1020
FOR J=1 TO 32

IF ECJI=0 THEN 1210

IF TCN2, 31>TCJ, 41 THEN 1210
TIN2, 31=TLJ, 41 |
TCN2, 41=TIN2, 31+TIN2, 21
NEXT J

TLN2, 51=TCN2, 61=TIN2, 41
RETURN

REM

MAT E=CON

EC11=0

I1=1

I1=I1+1

FOR J=1 TO N2

IF NCIL, JI=0 THEN 1365
J1=(2#NLI1, J1)-1
A$=0%CJ1, J1+1]

K=PQS (H$, A%$)

K=(K+1)/2

K=SLK]

ELK1=0

NEXT J

IF I1<9 THEN 1280
RETURN

REM BACKWARD PASS
PRINT “BACKWARD PASS "
FOR J=1 TO N2

IF ECJI=0 THEN 1400
TCJ, 61=TCN2, 51

TLJ, 51=TLJ, 61-TLJ, 21
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1600
1610
1620
1630
16490
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770

1780
1790

1800
1820
1830
1840
1850
1860

1890

1950

11970

1980
1990
2000
2010

: 2020

2030

12040

2041
2042
2043
2045
2050
2060
2070
2080
2090
2140
2130
2160
2165
2170
2180
2195
2200
2300

NEXT J
J=N2
J=J—-1
IF J=1
I1=TCJ
I1=(2%
As=0%L
1i=P0S
Ji=( (I
FOR I=
IF NCI
K=NI[1I,
FOR Ii
IF TLI
NEXT I
IF TLI
IF TLI
TLI1, 6
TLIL1, S
NEXT I
GaTO 1
FOR J=
TLU, 71
IF TLVU
TLJ: B1
NEXT J
RETURN
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
FOR J=
IF TCJY
PRINT
GOTO 2
PRINT
I11=TLJY
I1=(2%
PRINT
PRINT
IMAGE
PRINT
NEXT J
PRINT
PRINT
PRINT
PRINT
PRINT
RETURN
REM re

THEN 1820
» 11 -
I11)-1
I1,I1+11
(H$, AS)
1+1)Y/2)-1
2 T8 9
»J131=0 THEN 1790
J11
=1 TO N2
1, 11=K THEN 1750
1
1,61=Q THEN 1770
1, 61<TLJY, 31 THEN 1790
1=TLJ, 531
J=TLI1,61-TLIL, 2]

620
2 TO Nz2-1
=TLJ, 61-TLJ, 41

, 71>. 001 THEN 18640

=1

TAB(10); "TIME ANALYSIS"

TAB(10); "33 w3k uHHH"
TAB(5)5"DP"JTAB(IO)E"DUR";TAB(ZO);“ES";TAB(SO)J"EF";'

TAB(50); "LF"; TAB(&0); "FL"

TAB(3): " e ( -
1¢40); "L8"i
2 TO N2-1 z
,81=1 THEN 2043 mm——oe————e—e
TAB(3):
050
st TAB(S)
) 1]
I1)-1
O$LI1, I1+113; TAB(B)
USING 2090; TCJ, 23, TCLW, 31, TLY, 43, TLJ 01, TLW, 01, TLU, 7

ddd. dxxxxx

TAB(20); "( % DENDTES CRITICAL CPERATIONS "
TAB(10); "Total Duration = "; TLNZ, 31 "Hours™
TAR(10): " = "; TON2, 31/9. 25; "Days*”
ading matrix T



2310
2320
2340
2350
2340
2370
2380
3200
3210
322

3230
3240
3250
3260
3270
3400
3405
3410
3420
3430
3440
3450
34460
3470
3800
13810
13820
3825
13830
3840
1 3850
13860
i 4000
4010
4015
4020
5000
5010
5015
SO016
5020
50230
5040
5060
5070
5080
5087
5088
5090
5095
5100
5110
5115
5120

READ
FOR J
FOR I
READ
NEXT
NEXT
RETUR
REM

READ
FOR I
FOR J
READ
NEXT
NEXT
RETUR
REM

A=(15
PRINT
FOR I
FOR J
PRINT
NEXT
NEXT
RETUR

#4,R1;R1
=1 TO 20
=1 TO 41
#4; RLJ, 11

I

J
N

Teading mat n
#3, A5 I1

1=1 70 9
1=1 TO 32
#3;NLI1, U1
J1

I1
N

print matrix

#(X1-1))+2
#4, A A
1=1 7O 32
1=1 TO 8
#4; TCIL1, J13
J1
Il
N

llTl!

to file

REM reading matrix t (32,8)

READ
FOR I
FOR J
READ
NEXT
NEXT
RETUR

#4,R1; I1
i=1 7O 32
i=1 70 8
#4; TCIL, J13]
J1

It

N

REM prepare to chain to rescos

X[L1l=
Xf21=
CHAIN
REM

I1=XLC
T1=0
T2=10
FOR I

ASSIGN F$[5#I-4,5#I11,1,V1

NEXT
ASSIG
READ
A= (4
DIM I
MAT I
GOSsUB

X2
X1
"rescos”

chain from simula Joins here

&3

©00
=1 TQ &

I
N "tfile",7,V1
#2, 1: 0%
I1)+(I1-1)
[321
=ZER

3200

PRINT TAB(10); "NETWORK SIMULATION®

A=A+3
MAT D
DC31=
MAT

=ZER[4]
10000
READ #3,A;S

w

N
(e}



5125
2130
5140
5145
5180
5140
2170
51890
5190
5195
2200
3210
5220
3230
2240
5242

5244

o246
0248
5250
929595
5260
9270
2280

5290
. 5300
15310
1 5320

Ay

5330
5340
5350
9360
5365
9366

9370

5380
53%0
5395
5400
5410
5420
5430
5500
5600
54610
5620
5630
5640
5650
5660
5670
5680
3690
5700

MAT T=ZER
A=A+1
READ #3, A; H$
=(LEN(H$)) /2
GOSUB 5600
GOSUB 1250
READ #7, 1; X2
X1=0
=X1+1
GOSUB 4100
GOSUB 5800
GOSUB 1010
GOSUB 1560
DL131=DL11+TIN2, 6]
DL21=DL21+(TLN2, 61#TIN2, &41)
IF DC3ICTINR, 61 THEN 5246
DL31=TIN2, 61
IF DC41>TIN2, 61 THEN 5250
DC41=TIN2, 6]
FOR J=1 TO N2
IF TCJ,81=0 THEN 5270
ICJI=ICJI+1.
NEXT J
X2=X1/10
X3=INT(X2)
IF X2-X3>0 THEN 5320

PRINT TAB(10); "## "; X1; " SIMULATIONS OF NETWORK CDMPLET

IF X1<30 THEN 5190

PRINT TAB(10); "## SIMULATION OF NETWORK COMPLETE ##"

DL11=DC11/30
DL21=DL21/30
DL21=DL21-(DL11*DIL11)
IF DC21>0 THEN 3370
DCL21=0
DL21=SQR(DL2])

FOR J=1 TO N2
ICJI=ICJ1/30

NEXT J

G0OSUB 5900

I1=X[&1

I12=5#I11-2

MAT PRINT #6,12;D,1
GOSUB 8130

I=0

I=I+1

FOR J=1 TO N2

IF SCJ1=I THEN 5650
NEXT J

I1=(2#J)-1

AS=H$[I1, I1+11]

IF A$="58" THEN 5720
IF A$="FF" THEN 5740
I11=P0S(0%, A%)
Ii=(I1+1)/2



5710
5720
2730
574Q
37350
57460
5770
3800
5810
2820
5830
5855
3900

9910

5920
5930

5935

3940

5960

2970
o980
2990
6000
6010
6020
6100
6110

6120
6130
16140
L6150
6160
6500

6510
6520

16530

6540
6550
6960
6570
6£580
6590
6600
6610
6620
7000
7100
7110
7300
7305
7310
7320
7330
7340

G0TO 5730

I1=101

GOTO 57350

Ii=102

TLI, 11=1I1

IF IKN2 THEN 5610
RETURN

REM reading time estimates
FOR J=2 TO 31
READ #7; TCJ, 21, X

NEXT J

RETURN

REM -

PRINT TAB(10); " NETWORK SIMULATION — RESULTS"
PRINT TAB(10); * DURATION - MEAN =
PRINT TAB(10); ™ - STANDARD DEV =
PRINT TAB(10); =  MIN =
PRINT TAB(10); " -  MAX =

";DC1]; " HOURS
"; DCL23; " HOURE
“; DC31: " HOURE
"; DCL4TJ; " HOURE

PRINT TAB(10);" PROBABILITIES OF OPERATIONS BEING CRITICAL'

FOR J=2 TO N2-1

I1=(2#¥TLJ, 11)~-1

A$s=0%CI1, I1+11

PRINT TAB(20): A%$; TAB(40); ILJ1

NEXT J

RETURN

REM zero ing "T"

FOR J=1 TO 32

FOR I=2 TO 8

TCLJ, I1=0

NEXT I

NEXT J

RETURN

REM cost results :

PRINT TAB(S5): "OPERATION"; TAB(IS),"LABDUR”;TAB(BO);
PRINT TAB(45); "PLANT"; TAB(&0); "TOTAL"

PRINT =

FOR J=1 TO N2

PRINT TAB(9); O%[2#TL{J, 131—~1,2%#TLJ, 131 TAB(13);
Ti=TCJ, J1I+TLJ, J21+TLJ, 21

PRINT USING 65B80; T{J,J11,TLY, 21, TLJ, U211, T1
IMAGE dddd. dd, Bx, dddd. dd, 8%, dddd. dd, Ex, ddddd. dd
NEXT J

PRINT "PRESS ‘RETURN‘ TO CONTINUE";

LINPUT C%$

RETURN

PRINT #5; N2, A, HS$

CHAIN “barch®

RETURN

REM printing matrix ¢ to file

A=(15%#X1)—1

PRINT #4,A;A

FOR I=1 TO 30

FOR J=1 TO 7

PRINT #4,CLI,Jl

.328.
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7350
7360
7370
8150
8152
8155
8160
8170
8185
8240
8250
8260
‘8265
8270
8280
18290
‘8300
8310
8320
8330
8340
8350
8360
8370
8375
18380
18390
: 8400
18410
18420
18430
: 8440
1 8445
18450
18460
‘8470
8480
8490
8500
8501
8505
8510
8515
8520
8530
8540
8550
8560
8570
8580
8590
8600
8605
8610

NEXT J

NEXT I

RETURN

REM cost simulation

MAT I=ZER

MAT D=ZERLC4]

MAT R=ZERL30, 21

MAT T=ZERL30, 31

MAT S=ZERL[321]

Ii=X[&1
I2=(4#11)+(I11-1)+3

MAT READ #3,I2:; S

READ #3, I2+1; H$

I=1

I=I+1

FOR J=2 TO 32

IF SCJI=I THEN 8320
NEXT J
FO$=Hs$[2#J—1, 2%J]

IF FO$="FF" THEN 8500
11=P0S(0%, FO%$)
Ii=(11+1)/2

J1=I1+10

MAT READ #2,JL;D,L.,MP
G0OSUB 9300

Li=0

TLI-1,11=11

FOR P=1 TO 5
TCLI-1,231=TLI-1,21+MLP, 3]
RCI-1,11=RCI-1,13+L[P, 3]
Li=L1+LIP, 2]

NEXT P

IF Li=0 THEN 8460
RCLI-1,13=RCI-1,13/L1

FOR P=1 TO 10
RCI-1,21=RCI-1,21+PLP, 31
NEXT P

GO0TO 8280

MAT C=ZERL30, 4]

Ne=I-2

I1=X[&]

I12=5%#11-4

MAT READ #64.,12;C

FOR I=1 7O 30
TCI,31=RCI,11%CLI,33I*ICI]
TrI, 43=RCI,11#CCI,41#ICI1
TCI,S1=RCI,11%CCI, 1I*ICI]
TCI, 61=RCI,21%CCI,31#ICI]
TCI, 71=RCI,21#CCI,41*ICI]
TCI,81=RCI,21#CCI, 11*ICI]
NEXT I

I2=12+1

MAT READ #6,12:C
FOR I=1 TO 30
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5620
8620
8640
8650
8740
8745
8750
8760
8770
8780
8720
8800
8810
8820
8830
8840
8850
8860
8870
8880
8890
8900
8910
8920
8930
8940
. 8950
18960
18970
, 8980
: 8990
: 9000
19010
; 9020
19030
‘9040
9050
9040
9070
080
9050
9100
9110
9120
9130
9140
9150
3155
9160
9165
9170
9180
9190
9200

TLI,31=TLI,3I#CCLI, 1]

TCI. 41=TCI,41%CLI, 11

TCI, 31=TCI,S1%CLI, 12

NEXT I

PRINT TAB(10); "SIMULATED COSTS"

PRINT TABCL10); "4 55335 %4363 %

PRINT

PRINT TAB(S5); "MINIMUM COSTS"

J1=3

Ja=a

GOSUB 6500

PRINT TAB(S5); "MAXIMUM COSTS"

Ji=4

Ja2=7

GOSUB 6500

PRINT TAB(35); "MEAN COSTS"

J1=3

J2=8

GOSUB 6500

PRINT TAB(35); "COST SUMMARY"

MAT P=ZERLC4, 31

PRINT TAB(30); "MIN"; TAB(40); "MAX"; TAB(S50); "MEAN"
FOR J=1 TO N2

PL1,13=PC1,11+TLCJ: 3]
PCL1,21=PC1,2]1+TLJ; 4]
PL1,31=PC1,31+TLJ: 31

PL2, 11=PL2, 11+TLJ, 2]
PL2,21=PL2,31=P[2, 11

PL3, 11=PC3, 11+TLJ: 61

PL3, 21=PL3, 21+TLJ, 71

PL3, 31=PC3, 31+TLJ, B]

NEXT J

PC4,11=PC1, 11+PL2, 11+PL3, 11
PL4,21=P[1,2]1+PCL2, 21+PL3, 2]
PL4,3]1=PC1,31+PL2, 31+PL[3., 31

PRINT TAB(15); "LABOUR"; TAB(30);

PRINT USING 90&0;PC1,11,PC1,21,PC1,31
IMAGE ddddd. dd, 11x,ddddd. dd, 11x.ddddd. dd
PRINT TAB(15); "MATERIALS"; TAB(Z20),
PRINT USING 9060;PC2,11,PL2,21,FPLZ 3]
PRINT TAB(15); "PLANT"; TAB(30);

PRINT USING 90&0; PL3,11,PCL3,21,PL3, 31
PRINT TAB(15); "TOTALS"; TAB(30);

PRINT USING 9060; PL4,11,PC4,21,F[4, 3]
I11=XL61

MAT S=ZERL301

I2=(5#I1)-2

MAT E=ZER[41]

MAT READ #6, I2;E. S

MAT PRINT #&6, I2,E, S

MAT E=ZERL[F1]

MAT READ #5, 2, E

MAT PRINT #&E.FP

12=12+1
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9210
F220
9230
7240
250
2460
9270
3300
2310
2320
2330
9340
350
9360

19370

F&00

'9610
' 9620
9998

s e e enen

e o

PRINT #6, I2;12
FOR J=1 TO 3¢

FOR I=1 TO B
PRINT #&; TLJ, I
NEXT I

NEXT J

CHAIN Vi1, "sim", 150
REM units

GO0TO DL21 OF 2320,
ITI-11=1

RETURN
ILI-13=9.25
RETURN
ILI-13=464. 25
RETURN

INPUT Y$
Ye=UPSH(Y$)

" RETURN

END

9340, 9360
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RESC

10
19
20
25
30
40
50
70
80
100
110
120
130
2300
2305
2310
2315
2320
2325
2330
2335
2336
2340
2345
2350
2355
2360
12365
;2370
12375
12380
13800
13805
13810
3820
3825
3830
3840
3850
3860
4000
4005
4010
4020
4030
4040
4050
4070
4080
4090
4100
4110

s

COM CsL701, XL&1, YLHT, F$L30]

REM SIMULATION SUITE - RESOURCE AND COST ANALYSIS
REM N. Bartram APRIL ‘79
FILES =, ¥, %, %, tfile
FOR P=1 70 4
ASSIGN F$LS#P-4, S#PJ1, P, Vi
NEXT P
DIM RL30,401,CLCL30, 71, R$[31, 032001, FOsL=21, TC32, 81
DIM SC201,DL43,L[5, 31, M(5,31,PL10, 31

X2=XC11

X1=XL2]

GO8UB X2 OF 130, 4000, 6000

CHAIN V1, "sim", 150

REM retrieve rTesources

MAT R=ZER

FOR I=2 TO 32

IF TCI, 131=0 OR TLI, 11=102 THEN 2375

I1=TLCI, 11+10

MAT READ #2,I1;D,L. M P
J3=0

FOR J2=1 TO 9 STEP 2
J3=J3+1

RLI-1,J21=LLJ3, 11
RLI-1,J2+1131=LL[J3,21
RLI-1,J2+101=M[J3, 11
RLI-1,J2+111=M[J3, 21
RCI-1,J2+2031=PL[J3, 11
RCI-1,J2+2131=PLJ3, 21
NEXT J2

NEXT I

RETURN -

REM reading matrix ¢
R1=(15#X1)~-13

READ #4,R1;R1

FOR Ii=1 TO 32
FOR Ji=1 TO B
READ #4;TCLI1l,Jl1l
NEXT J1

NEXT I1

RETURN

REM resource analysis

DIM Z[20, 501

A=(15#X1)-14

READ #4,4;C1,C2,C3

IF C1>0 THEN 4070 .
PRINT TAB(S5); "ERROR — TIME AMALYSIS BEFORE RESCURCE AMALYSI
RETURN

GOsuB 3800

G0OsSuUB 2300

T2=0

FOR J=1 T0O 30

IF T23>TLJ, 63 THEN 4120
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4119
4120
4135
4140
4150
4160
4170
4180
4150
4200
4210
4220
4240
4250
4260
4270
4290
4300
14310
4320
4330
4340
4345
4350
4360
4380
4390
14400
14410
4420
44460
4470
4480
4485
4490
4500
‘4520
4530
4540
4560
4580
4590
4595
4400
4510
4520
44630
4635
44640
4650
44570
44680
44690
4700

T2=TLJ, &1 -
NEXT J
Fa=1

IF T2 <=
IF T2 <=
F2=44. 25
GOTO 4190
F2=9. 25
FOR J=1 TO 30

FOR I=3 TO &

TCJU, I1=TCJ, I11/F2

NEXT I

NEXT J

T2=T2/F2

MAT Z=ZER

Z1=3

Z3=1

14=9

GOSUB <9000

PRINT TAB(10); "RESOURCE -~ REQUIREMENTS"

PRINT TAB(10); "LABOUR - EARLY START POSITIONS"
GOSUB 9200

GQSUE 5000

oQ THEN 4260 -
426. 5 THEN 4180

PRINT TAB(5); "Do you want the labour requirements at

GOSUB 94600

IF R$="NO" THEN 4490

IF R$="YES" THEN 4410

G0TO 4350

MAT Z=ZER

Z1=5

0SUB 9000

PRINT TAB(10); "LABOUR — LATE START POSITIONS"
GOSUB. 2200

GOSUB 5000

PRINT TAB(10); "Do you want the plant analysis
GOSUB 9600 -

IF R$="NO" THEN 4640

IF R$="YES" THEN 4560

60TO 4490

21=3

Z13=21

24=39

MAT Z=ZER

GOSUB 2000
PRINT TAB(10); "RESOURCE REQUIREMENTS"

PRINT TAB(10); "PLANT - EARLY STARTS"

GOSUE 2200

GOSUB 5100

PRINT TAB(10); "Do you want plant at late start
G0SuUB 9600

IF R$="NO" THEN 47350

IF R$="YES" THEN 4700

GOTO 4640

Z1=3

late



SC10
5020
5030
5040
5050
5060
5070
5100
‘5110
5115
5120
5130
5140
5150
5155
51460
6000
6002
16005
16010
16020
16030
16040
} 6050
6060
16070
6080
16090
6100
6110
6120
6122
6123
6124
&126
5130
6140
6150
6160
6170
6180
6190
6200
5210
&22

6232

MAT Z=ZER

GAsUB FQ00

PRINT TAB(10}); "PLANT — LATE STARTS"
GOSUE 2200

GOSUB S100

RETURN

REM labour codes

DIM L$L201

READ #1,4;L%

FOR P=1 TQ LEN(L$)/2

PRINT TAB(10):P; TAB(20); LsL2%P—1, 2%P ]
NEXT P

PRINT "PRESS ‘RETURN’ TO CONTINUE “;
LINPUT L%

RETURN

REM plant ccdes

DIM P$L401]

READ #1, 4;P%

FOR P=1 TO LEN(P$})/2

PRINT TAB(10);Pi: TAB(20); P$L2#P~1, 2#P1]
NEXT P

PRINT "PRESS ‘RETURN’ TO CONTINUEZ "
LINPUT P$%

RETURN

REM cost analysis

608UB 3800

READ #2,1;0%$

A=(15#X1)~-14

READ #4,A;C1,C2,C3

IF C1>0 THEN 6060

PRINT TAB(10); "##% ERROR - TIME ANALYSIS BEFORE COST ANALYSI

RETURN

A=(15#X1)~1

READ #4, Ai A

FOR I=1 TO 30

FOR J=1 TO 7

READ #4;CLI,J1

NEXT J

NEXT I

FOR I=1 TO 30
CL1,2I=CLI,21#TLI+1,2]
CLI,41=CLI,41#TLI+1,21
MEXT I

T=0

FOR I=1 TO 30
CCLI,71=0

FOR J=2 TO 6
CCI,71=CCI,71+CLI,J]
NEXT J

T=T+CLI, 71

NEXT I

PRINT TAB(10);"COST TABLE"

PRINT TAB(5);”DP“;TAB(lS);”LAB”;TAB(EE);“MAT”;TAB(SS).

SRINT TAB(55); "PLIM"i TAB(65); "TOTY N

A

a

=N
o

IF~F Il

e sy

<



&£240
6245
6250
L2260
6265
6270
6280
6290
£320
6330
6350
6360
6370
6380
6390
6400
6410
65420
6430
6440
7200
7205
7210
7220
7230
7240
17250
7260
7270
7300
7305
7310
7320
7330
7340
7350
7360
7370
9000
2005
%010
9020
9030
5040
9050
5060
9070
9075
2080
%090
9100
2110
g120
9130

PRINT TAB(95); "—~————ee

PRINT Y=o n
FOR I=1 TO 20C
I1=CLI,11

IF I1=0 THEN &370
I1=(2%11)—-1
FO%=0%LI1, I1+11
PRINT TAB(5):FO%: TAB(10);
PRINT USING &£330;5CLI.223,CLI, 22
IMAGE dddd. ddxxx
PRINT

NEXT I

PRINT TAB(&3); "——————m "
PRINT TAB(S50); "TOTAL"; TAB(38); "#"; TAB(&0): T
PRINT TAB(435); "——————— u

GOSUB 7300

ca=1

A=(15#X1)~-14

PRINT #4,A;C1,C2,C3

RETURN

REM printing R

A=(15%(X1-1))+4

PRINT #4.,Ai A

FOR J=1 TO 30

FOR I=1 TO 41

PRINT #4;RCJ, I1]

NEXT 1

NEXT J

RETURN

REM printing matrix c %to file
A=(15%#X1)~1

PRINT #4,A;A

FOR I=1 TO 30

FOR J=1 TO 7

PRINT #4;CLI,J]

NEXT J

NEXT I

RETURN

REM resource allccations
22=Z1+1

Ti=0

Ti=Ti+1

I1=0

IF Ti>T2 THEN 9160

FOR J=1 TO 30

IF TCJ+1i, 11=0 THEN 9150

IF T1 <= TLJ+1,Z11 THEN 9150

IF Ti>TCJ+1,223 THEN 9150

FOR J1=2Z3 TO 74 STEP 2

IF RCJ,J131=0 THEN 9140

FOR J2=1 TO RI{J,J1+1]

I=I+1

ZCI, T11=RCJ, J11

NEXT J2

.335.
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9230
3240
$250
9260
9270
9280
9290
9300
9305
9310
9320
9330
9340
9350
9360
9370
9380
9390
9400
410
9420
9430
9440
9450
9460
470
480
9490
9500
‘9510
9400
94610
94620
5998

NEXT Ji

NEXT J

GOTO 2020

RETURN

REM printing resource histogram
MAT S=ZER

FOR J=1 TO 20

FOR I=1 TO 50

STUI=8LJI+ZLJ. I3

NEXT I

NEXT J

I=21

I=1-1

IF I=0 THEN 9400

IF SCLI1=0 THEN 9280

PRINT TAB(3);

FOR J=1 TO 350

IF ZLI,J3=0 THEN 9360

PRINT USING 9340; Z[LI, J1l

IMAGE #.,d

6070 9370

PRINT " "

NEXT J

PRINT

GOTO 9280

PRINT TAB(3); "i —i- H i - —_——
PRINT TAB(S5); "O"; TAB(15); "10"; TAB(25); "2
PRINT TAB(55); "30"

IF F2=1 THEN 9470

IF F2=9.25 THEN 9490 »
PRINT TAB(20); "TIME ——> WEEKS"
GOTO 2500

FPRINT TAB(20); "TIME --> HOURS"
G0OTO 9500

PRINT TAB(20); "TIME —--2> DAYS"
PRINT TAB(25); "TABLE OF RESOURCE CODES"
RETURN

INPUT R%

RE=UPS%$(R%)

RETURN

END




SIiMu

S C
6 P
10
15
20
30
40
20
&0
70
Q0
100
110
120
130

150
165
190

200

1210
220
1230
240
1250
‘255

258
260

1265

266

270

275

‘280
290
292

295
300
310
320
325
330
335
340
345
350
353
360
400
200
1000

1010

1020
1050

LA

OM CHL701: XLH1, YLLI, F$L301

RINT F%$

REM SIMULATION SUITE - SIMULATION COF OPERATION TIMES
REM N. Bartram APRIL 79

FILES 3,3, #, %, %, %, %
ASSIGN Fs$[1,53, 1, V1
ASSIGN F$l&, 101, 2, V1
ASSIGN F$L11,151,3, V1
ASSIGN F%[C14,201, 4, V1
ASSIGN F$L21,251, 5, V1
DIM C1$051

DIM TL30, 2], H$[&43, D41, L0353, 33, MLS, 31, PL10, 31, 0%L200]

DIM GL301,S[301,QL30]1, N$L31, N1$[351, F1sL2]
DIM ECL?]1,UL30,21, AL30, 21,0321

DIM BL321,CL301

PRINT TAB(10); "OPERATION SIMULATION"

PRINT

READ #2, 1; 0%

IF X[21>0 THEN 250

PRINT TAB(10}); "Parameter 2 (snet/mnet) "5
INPUT C1%

Cl$=UPS%(C1%)

¢0TO 255

Cle=CsLXC[21, Y[21]]

IF Cis%L1, 11="M" THEN 270

IF C1%$C1,11="8" THEN 270

PRINT TAB(5); "## ERROR — PARAMETER 2SHOULD BE SNET OR MNET

MAT X=ZER

c0TO 210

N$C1,13=C13C01,11

IF XC31>0 THEN 300

PRINT TAB(10}); "Network Code
INPUT N$[2, 31

N$=UPS$ (N$)

60TO 310

N&[2, 31=C$I[X[31,YL3]11]

GOSUB 1000

IF 11=0 THEN 900

GOSUB 8000

GOsuUB 1067

REM 1200 reads basic network data
GOSUBR 1500

REM 1500 time simulation
GQsuUB 2000

.

REM 2000 = compute means % s.d. of op duratians

GOSUB 4000
CHAIN Vi, *netal®, 50C0
CHAIN vi, *sim", 150
REM network code number
READ #3,1:; I1,N1s
I11=POS(N1%, N¥)
IF I1>0 THEN 10&0

.337.



1040
10350
10&0
1065
1064
10467
1068
1070
107646
1080
1090
1100
1110
1210
1220
1230
1240
12350
1255

1260

1262
1264
1266
1270
12795

11280

1250
1295
1300
1310
1320
1330
1340

11342

1344

1346

1350
1355
1356
1360
1365
1366
1370
13795

1376

1380
13290
1500
1501
1502
1503
1504
1505
1506

I T . te
PRINT TAB(S); "#% ERROR — NETWORK "; N$; " IS NOT IN

RETURN
I1=(I1+2)/3
AL&1=11
RETURN

REM

network basic data

I1=XL&61]
I2=(4#I1)+(I1-1)
12=12+4

READ #3, 12 H$
READ #2,1;0%
12=12-1

MAT
MAT
MAT
MAT
MAT
I=1
MAT

READ #3,12:0
S=ZER
G=ZER
Q@=ZER
C=ZER

B=ZER

I=I+1

FOR

IF OCJ1=I THEN 1270

J=1 TO 32

NEXT J
BLIl=J

Fls=

H$L[2#J-1, 2%#J]

IF F1$="FF" THEN
I2=POS (0%, F1%)
I2=((I2+1)/2)+10

MAT

QLI-

READ #2, I2:;D, L. M, P

11=DC31

FOR J=1 TO 5

GLI-

11=GCI-11+LLJ: 2]

NEXT J

IF 6LI-11>0 THEN 1350
GLI-
IF DL31=0 THEN 1336
GOTO DL21 OF
SCLI-
CCI-

11=1

11=1

GOTO 1260

SCLI-
CLI-

11=(DC11#GLI-11)/(DL31%%. 25)

11=9. 25

GOTO 1250

SCI-
CCI-

11=(DC1I%GLI~11)/(DL[31*F. 25%3)

11=46. 25

GOTO 1260
RETURN

REM

time simulations

J=TIM(1)
J1=TIM(O)
J2=TIM(4)

PRINT USING 1506 J, J1,J2

ASSIGN "tfile", 7, V1

IMAGE dd, ": ", dd, ™

1355, 1365, 1373
11=(DC13I#GCI-11)/DL3]

w

(@s)



1525
1530
1540
1545
1850
1560
1570
1573
1580
1585
1590
1600

1610

1620

11625
1630

1640
1650

1660

1670
14680
1690
1700

11710
1720
11730
1740
11750
11760
11770

1775

1777
1780
1790
1800
1805
1807
1810
1820
1825
1830
1840
1850
1860
1870
1580
1890
1900
1910

N2=LEN(H$) /2
N2=N2-2

J=0

PRINT #7, 1, J

J=Jd+1

MAT T=ZER

Ii=1

Il=1I1+1

Y1=BLI1l1]
Fls=H$L[2#J1—-1, 2%J11]
IF F1$="FF" THEN 1820
Q2=QLI1-1]

IF Q2=0 THEN 1540
T1=0

T2=0

Ti=T1+1

GO0SUB 3000
Gl=(A1x%#GLI1-11)/100
G1=G1+cLI1-11
T2=T2+G1
P1=(P1%G1)/100
W1=(G1%#(01-54))/01
P2=G1-P1-W1
P3=P2%01/100
Q1=P3/8CI1~-11]
Q2=Q2-G1

IF @2>0 THEN 1590
IF @2=0 THEN 1790
G3=G62+Q1

G2=—-1%#Q2
T3=1+(Q2/Q3)
T3=1/T3
TCI1-1,11=T1+73-1
T4=T3%G1
TCI1-1,21=T2-G1+T4

TCI1-1,21=TCI1-1,21/TCI1~1,11
TCI1-1,11=TCI1-1,13%#CLI1-1]

GOTO 1540
TCI1-1,11=T1
TCIi-1,21=T2

TCIi-1,21=TCI1-1,21/TCI1-1,11
TCI1-1,11=TCI1-1,13#CLI1-11]

GOTO 1540

MAT PRINT #7:7
PRINT J

J1=J/10

J2=INT(J1)

IF J1-J2>0 THEN 1870

PRINT TAB(3); "##* n;J; " SIMULA

IF J<30 THEN 1320

PRINT TAB(10); "** OPERA

J=TIMCL)
J1=TIMCO)
J2=TIM(4)

)
w

TIONS OF OPERATICW TIMES COMP

TION SIMULATICON COMP



2

1920
1970
2000
20095
2006
2009
2010
2011
2012
2013
2030
2040
2050

2060

2070
2072
2074
2076
2078
2080
2090
2100
2110
2120
2130
2132
2134
2140
2150
2151
2152
2155

12157
12158
2160
12170

2172
2173
2180
2190

2195

2200
2210
2220
2222
2229
2227

2230

2240
2245

228

2295
2256
2260

PRINT USING 13506&; J, J1, J2
RETURN

REM means % standard deviations

DIM ZE30,41]

FOR J1=1 TO 2

READ #7.,1;J

MAT Z=ZER

FOR J=1 TO 30

ZLJ, 31=10000

NEXT J

FOR J=1 7O 30

MAT READ #7;7

FOR I=1 TO N2

ZCLI, 1I1=ZCIL, 13+7TLI, J11

IF ZLI,33<TLI,J1] THEN 2076
IF ZCI,41>7CI,J1]1 THEN 2080 |
ZLI1,43=TLI,J11]

NEXT I

NEXT J

FOR J=1 TO N2

Z0J, 13=20J, 11/30

20V, 21=2LJ,21/30

ZCJ, 21=7ZL[J, 21-(ZLJ, 1I%ZLJ, 1 1)
IF Z[J,21>0 THEN 2140
20J,21=0

ZLJ, 21=8GR(ZLJ, 21)

NEXT J

GOSUB 2500

P=Ji+14

MAT PRINT #7.P: Z

NEXT J1

MAT READ #7,15:2

PRINT TAB(10); "OPERATION TIMES"
PRINT TAB ( 10); " 3445 36 3% 3 3 3 6 e R 3 "

J=1

PRINT TAB(5); "OPERATION®; TAB(25); "MEAN"; TAB(35); "S. D. "i TAD
535 "MIN; TAB(SS); "MAD

I=1

I=I+1

J1=8BCI1
Fis=H$[2%J1-1, 2%J1]

IF Fis="FF" THEN 2240
PRINT TAB(10):iF1%; TAB(23);

PRINT USING -0o2s; ZLI-1,11,ZLI-1,23, Z0I~-
IMAGE #,ddd.dd,4x,ddd.dd,4x,ddd.dd,4x,

GOSUB 2700

G0OTO 2190

IF J=2 THEN 2290
J=J+1

MAT READ #7,18: 2

PRINT “PRESS /RETURN’ TO CONTINUE™;

LINPUT C%

PRINT TAB(10); "ACTUAL LABOUR REQUIREMENTS

.340.

3 3]: Z[I—l; 4]
ddd. dd, 4%«



i
P
£
i
b3
:
I

e ———————— e

2270
2280
2290
2500
2510
2520
2530
2540
25350
2560
2570
2580
2700
2710
2715
2720

2730
2735
12740
‘2745

2750
2755
2760
/3000
3010
13020
‘3030
13040
3050
13060
13070
‘3080
/3090
13100
13120
13130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
2290
33co
3310

PRINT TABC1O); " #6443 030 34
) 333 oy ¢ #* !
oTh 2105 3638 36 36 3 4E 330

RETURN

REM correcting units
IF J1=2 THEN 2580

FOR J=1 TO N2

Z0J, 131=204J, 131/CLJ1]
0, 21=Z0.1.22/C0.10
Z0J,31=2C04, 31/CLJ1]
Z0J, 41=Z0J, 41/CLJ1
NEXT J

RETURN

REM print units

IF J=2 THEN 2755

IF CLI-11=1 THEN 2740
IF CLI-131=9.25 THEN 2730
PRINT "[weeks1"

RETURN

PRINT "Choursl”

RETURN

PRINT "Cdaysl";

PRINT

RETURN

REM randomness generation
A3=1

A2=ELCS1

A1=SQR (1—-(A2%A2))
G=TIM(4)

A=RND(G)

B=RND(G)
M1=SGR(—2*LDG(A))*CDS(E*B.14159*B)
M2=SGR(—2*LDG(A))*SIN(E*B.14159*8)
S4=(A1%*M1)+(A2#M2)
S4=(S4*EL21)+E[1]
01=A3#M2
O1=(01%#EC[41)+EL3]

IF 01>S4 THEN 3160
01=54

REM a/o

F1=RND(G)

IF F1<A[1,21 THEN 3300
FOR I=1 TO 30

IF ACI,21=0 THEN 3280
IF F1 <= ALl 21 THEN 3230
NEXT I N
Xx1=F1-ALI-1,2]

v2=ACI, 11-ACI-1, 1]
yo=A[1, 21-ALI-1,2]
GOTO 3310
Al=(5#EL?1)+ELBI

GOTO 3310

Al=(-3. S#EL9I)+ELSI
REM pu

w
-
p—



3400
3410
3420
3430
3440
3450
3440
3470
3480
3450
3500
3510
3520
3530
3540
3542
3544
‘3550
4000
4010
4020
4030
4040
4050
14060
14070
14080
' 8000
{8100
8120
8130
8140
8150
8155
8160
8170
.8180
9999

F1=RND(1)

IF F1 <= Ul1,231 THEN 3530
FOR I=1 TO 30

IF ULI,21=0 THEN 3510

IF F1 <= UILI, 21 THEN 34&0
NEXT I

X1=F1-ULI-1,21]

y2=Uri1, 11-uti-1,11
X2=ULI,21-Ul1-1, 21
P1=ULI-1, 13+ (X1%Y2)/X2)
GQOTO 33540

Pi=(3. S¥EL71)+EL&]

GOTO 3340

Pi=(~-3. S*EL71)+EL&]

REM

IF P1 >= O THEN 3550
P1=0

RETURN

REM data to file
I1=X[61 :

MAT READ #7,15;Z
I12=5#11-4

MAT PRINT #6,12;2
MAT READ #7,16;Z
I2=12+1

MAT PRINT #6,12; 2
RETURN

CHAIN "disinp"
ASSIGN F$[1,51,1,V1
ASSIGN F$[&,101,2.V1
ASSIGN F$[11,151,3, V1
ASSIGN F$[16,201,4,V1
ASSIGN F$[21,251,5,V1
ASSIGN F$[26, 301, 6,V1
MAT READ #5 2 E

MAT READ #5,3:U, A
GOTO 330

END



DISI

NP

COM CsL703, XL&1, ¥YL6T, FEL30]
REM simulation suite — distributions input
REM N. Bartram May ’79
FILES #, %, %, #, %, #
ASSIGN F&({21, 251, 5, V1
DIM R$L31.MLPI.DL30, 21, NL2, 291, PL30,: 2]
MaAT READ N

PRINT TAB(10); "SAMPLING DATA INPUT™
PRINT TAB(1Q); " 3##eHH0H 61 HHW 1 HFH"
PRINT

PRINT TAB(13); "Need help '

INPUT R%$

Re=UPS$(R%)

IF R$="NQO" THEN 200

IF R$="YES" THEN 190

GOTO 130

G0SUB 1000

PRINT TAB(10); "S.P. I. "

GOSUB 1200

GOSUB P OF 6000, 2000, 6400

MLO11=M1

M[21=51

PRINT TAB(10); "0.P. I. ";

60OSUB 1200

GOSUB P OF 6000, 2000, 6400

ML31=M1

ML41=51

60SUB 5100

MLS1=R

PRINT TAB(10); "Pu "5

60OsuUB 1200

GOSUB P OF 6000, 2000, 6400

ML&I=M1

ML71=81 h . lbutions of"

GOsuUB 7000 (method of"
MAT PRINT #5,3;P B cases you"

GOSUE 5500 brs you"

CHAIN V1, "simula", 8100 these param=ter

REM general notes

PRINT TAB(10): "To simulate this network ‘SIM’ requires di

PRINT TAB(10); “four variables — S.P. 1., g.P. 1., Pu,

PRINT TAB(10); “input of these data is decided by you
PRINT TAB(10); "specify either normal or ‘special’ and

PRINT TAB(10); “specify mean and s.d. or allow 'SIM’
PRINT TAB(1C); “from standard figures”

RETURN .
REM input distribution

PRINT TAB(10)i"The required data for this distribution
PRINT TAB(10); “Lal The value of the variable, and”

5 8.

R

C
]

T ¢

PRINT TAB(1C); “Cb1l The percentage occurance of that wval:

PRINT TAR(10): "Enter gach pair of values 3, h on one

o -

line.

SRINT TAB.10); "of the veriablie. 'ZIM’ will display the rTe

1V asce2nding ord:

1ing “age

s 2T



1130
1155
11460
1200
1205
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1350
1360
1370
1380
1390
2000
2010
2020
2030
2040
2050
12060
12160
2165
2170
2175
2180
2185
2190
2200
2210
2220
222
2230
2235
2240
2245
2250
2255
2240
2270
2275
2276
2280
2261
2284

PRINT TAB(10):i“left hand margin befare sach pair

PRINT TAB(10); " i .
RETURN C)i"Input will be terminated when the

REM input option

PRINT "Input option';

PRINT " (NOR/COWN/REU/?) ";
INPUT R3$

R%=UPS$(R%)

P=0

IF R$="NOR" THEN 1380

IF R%="0OWN" THEN 1370

IF R$="REU" THEN 13&0

n¥ valuas
cumulative

PRINT TAB(10); “Three options are available for this distrit
PRINT TAB(10); "NOR — NORMAL distribution — you specify mear

PRINT TAB(10); " deviation only. "

PRINT TAB(10); "OWN — OWN distribution — you input a ’‘specic

PRINT TAB(1Q); "

which will be saved for re-use if reql

PRINT TAB(10); "REU — RE-USE a distribution previcusly inpuf

G070 1210
P=P+1 i

sian”
P=P+1 "
P=P+1 ind standard
RETURN . ‘- distributior
REM input distbn.  ———————————— ~agd"
PRINT TAB(10); "OWN DISTRIBUTION INPUT® Jnder ‘OWN-’"

PRINT TAB{(15); "Need help "
INPUT R$

R$=UPSS$ (R$)

IF R$="NO" THEN 2160
GOSUB 1100

T=100

1=0

MAT D=ZER

I=I+1

PRINT TAB(5); T; TAB(20);
INPUT DCI,11,DCI,2]
T=T-DLI, 2]

IF T>0 THEN 2175

IF T=0 THEN 2235

PRINT TAB(D); "#¥# ERROR — CUMULATIVE PERCENTAGE GREATER THA
PRINT TAB(S5); "3# THIS INPUT IS SCRAPPED - START AGAIN

GOTO 2160

Ti=T=T2=0

FOR J=1 TO I

T=T+DC{J, 2
T1=T1+(DCJ;1]*DCJ,23)
T2=T2+(DEJ:1J*DEJ,2]%DCJ.2])
NEXT J :
M1=T1/T

S1=(T2/T)—(ML1#ML)

IF 81 <= 0 THEN 2284
S1=5QR(S1} '

GOTO 2289

S1=0

.344.

LOG 43
!



2290
22993
2300
2400
24095
2406
2410
2419
2420
2425
2430
2440
2445
24350
2455
2460
2470
2480
2490
2500
2510
2520
2525
2530
2540
3290
3500
3510

. 3520

3530
3540
3550
3555
3560
13570
3580
3585
3550
3595
3596
3600
3610
3620
3630
3640
3650
3660
3670
3680
3650
3700
3710
4000

PRINT TAB(10); "MEAN =

GOSUB 4000

RETURN

REM Histogram

PRINT TAB(10); "“Histogram Plot *“;
INPUT R%

Re=UPS$(R%)

IF R®="NO" THEN 2540

IF R3%="YES" THEN 2430

GOTO 2410

PRINT TAB(10); "HISTOGRAM"

PRINT TAB(30); "% age occurance”
IMAGE 14x, "0O",9x,"20", 8x, "40", 8x,
IMAGE 14x, "+ + +

“;M1; TAB(30Q); "STANDARD DEVIATI =
PRINT TAB(10);“[ Remember these values S ‘

you may need them ag:

"60v, Bx, 80", Bx, "100"

PRINT USING 2445
PRINT USING 24350

FOR J=1 TO I

PRINT TAB(2);DLJ, 11: TAB(14); "I";
J1=D[J, 21/2

FOR Il=1 TO J1

PRINT "*";

NEXT Il

PRINT

NEXT J

RETURN

PRINT TAB(10): “Pu "
REM cusum plot

MAT P=ZER

PC1, 11=DC1, 11
PL1,23=DC1, 21

FOR J=2 TO I

PCJ, 11=DLJ, 11

PLJ, 21=PL[J-1, 21+DLJ: 21
NEXT J

PRINT TAB(10); “Cumulative Probability Plot ;

INPUT R%

R$=UPS%(R%)

IF R$="NO" THEN 3710
IF R$="YES" THEN 3600

G0OTO 3570

PRINT TAB(10); "Cumulative Probability (7"

PRINT USING 2445
PRINT USING 2450

FOR J=1 TO I :
PRINT TAB(2);PLJ, 115 TAB(LA); "1
11=PLJ,21/2 ~
FOR Ji=1 TO Il

PRINT " '

NEXT J1

PRINT “#"

NEXT

RETURN

READ #5 1R



4010
4020
4030
4040
40350
4060
4080
2000
201¢C
5020
5030
2040
5100
5110
5120
5130
5140
5150
5160
9170
5180
5190
5200
5210
5220
5230
5240
5242
5245
'5250

15255

5260
5265
5270
5280
5290
5300
5500
5510
5515
5520
5530
5540
5550
5570
5580
5590
5600
5610
5640
5650
5652
5654
5660

GAaSuUB
cOSuUB
R=R+1
PRINT
R=R+3
GOSUB

24Q0
35C0

#5:, iR

2000

RETURN

REM pr
IMAGE
PRINT
MAT P

inting to file
ddd. dd

#5, R; M1, G1
RINT #5;P

RETURN

REM "R
PRINT
PRINT
PRINT
PRINT
INPUT

TAB(10); "S.P.I. and O.P.I. have been shown toc be corT
TAB(10); "want to input this value of /R’ or allow ‘S1
TAB(10); "a typical valve "

TAB(10); " (INP/GEN) oF lated. Do you
R$ ‘ to generate

R$=UPS%$(R%$)
IF R3="INP" THEN 5220

IF R%=
PRINT
PRINT
GOTO S
PRINT
INPUT

“GEN" THEN 35250

TAB(5); "INP — you will input ‘ROT

TAB(S5); "GEN - ‘SIM’ will generate ‘R
140

TAB(10); "CORRELATION COEFFICIENT ‘R’ = "i
R

IF R <= 1 THEN 3300

PRINT
G0TO 5
M1=. 70
S1=. 13
GOSUB
COSUB
1IF R <
R=1
PRINT
RETURN
REM A
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
R$=UPS
IF R%=
IF R$=
cOoTO 5
GOSUB
ML81=M
ML91=S
©OSUB

TAB(5); "## ERROR - 'R’ MUST BE LESS THAN OR EQUAL TQ
220

&

6

7000

7100

= 1 THEN 5290

TAB(5); "CORRELATION COEFFICIENT ‘R’ = "iR

/0
TAB(lO);“ABSENTEEISM/OVERLOADING“

TAB(S);"Distributions of this variable are assumed ¢
TAB(S); "the parameters required for this variable ar
TAB(5)i "deviation. Do you want to INPut these values
TAB(S);"’SIM’ to GENerate typical values. "
TAB(IO);“(INP/GEN) " ‘
R% )

$(R%)

nINP" THEN 5650

nQEN" THEN 5480

570

6080

1

1

70C0O

7e normal. Therefor
nean and standard"”
~ allow"

L3468,



SR T
e e e e e

5670
2680
5690
5700
5710
5720
5730
3740
3750
5760
5770
5780

5790
5800

5890
5900
5905
5906
5910
6000
6020
6080
6090
6100
6120
6130
6290
6300
6310
6320
6330
6400
6410
6420
6440
16480
6490
64500
6510
6515
6520
6530
6540
6550

. 6560

6570
6580
6590
66460
6670
7000
7010
7020
7030

GOTO 5890
Ml=. 99
8S1=2. 95
GQsuB 7000
GOSUB 7100
MLB81I=R .
Mi=4. 37
S1=3. 44
GOSUB 7000
GOSUB 7100
ML?I=R
Mi=MC[8]1

1=ML1]
GOSUB 7000
MAT PRINT #3;P
MAT PRINT #5.2;M

PRINT TAB(5); "A/0 DISTRIBUTION - MEAN = Ml

PRINT TAB(S):" - 8. D. = ";51

RETURN

REM normal distributions

PRINT TAB(10); "NORMAL DISTRIBUTION ¥

PRINT TAB(10); "MEAN = ";

INPUT Ml =, 1;01. 11.
PRINT TAB(10); "S.D. = ";

INPUT S1i 30835, . 3446
RETURN 7. 758

DATA "’3: "2. 25: "1. 5; "'1. 25) "1; -. 9, -. 8, —. 7 - &, —. D, ~-. 4, -, 3, =, p
DATA.3}.4).5!.6'.7I.8}.931)1.25)1.5)2.25!3

DATA .00135..0122..0668,.1056..1587,.1841..2119,.242,.2743,
DATA .3821;.4207,.4602;.5..5398,.5793,.6179,‘6554,.6915,.72
DATA .7881,.8159;.84{3,.8944,.9332,.9878,.99865

REM re—using distribution

PRINT TAB(10); "RE-USING A DISTRIBUTIONY

PRINT TAB(S); "Input the following parameters for the distmT

GOSUB 6080 Ltion you wish to use
READ #5, 1iR -

IF R>0 THEN 6530
PRINT TAB(D); "## ERROR — YOU HAVE NOT SPECIFIED -ANY DISTRI

PRINT TAB(D); "#¥ WE WILL ASSUME A NORMAL DISTRIBUTION FCR

GOSUR 7000 TIONS #3"
RETURg S VARIADBLE 3
R1i=R+ '

FOR R=4 TO Rl

READ #5,R; M2, 52

IF Mi=M2 AND S1=S2 THEN 6660
NEXT R

PRINT TAB(3);
Sg;o 32;3 45; P 5 IS NOT IN STORE =
RETURN

REM

MAT P=ZER

FOR J=1 TO 29

PLCJ, 21=NL2, J1

wxx ERROR — A DISTRIBUTION WITH THESE PARAMET

(€3}
S
~4




7040
7050
7060
7100
7110
7120
7130
7140
7150
7160
7170
7180
7150
7200
7210
7220
9999

e

PCJ, 12=(NCi, JI%S1)+M1

NEXT J
RETURN
P=TIM(Q)
X=RND(P)

FOR J=1 70O 29

IF X <= PLJ, 21 THEN 7170

NEXT J
R=(2#51;+M1
GQTo 7220
X1i=X-PLJ-1, 2]

X2=PL[J, 21-PLJU-1. 21
Y2=PLJ, 11-PLU-1, 11

Yi=(X1#Y2) /X2
R=Y1+PLJ-1,11]
RETURN

END



LSTF

10
15
20
29

~

ot
40

50

o)

70

80

85

- 86

87

.90

1100
110
120
130
135
140
145
150
160
170
180
190
200
210
240
300
1310
. 320
1330
340
350
355
3460
370
380
3%0
400
410
420
4230
440
450
460
470
480
500
510

S13

comM csz7oz,xcej,vcéj,?$£301
REM SIMULATION sur:

ITE — LISTING
REM N. Bartram o
FILES *J ’}r '}) 3, <t
ASSIGN F301,53, 1, V1
ASSION F®[4, 101, 2.1
ASSIGN F3[11,151,3,V1
ASSIGN F3[16, 201, 4, V1 250

DIM R1$[250];R$C3];L$CEO],M$C40],X$E4],O$EEOO];OClOO];U[S].Dl‘
DIM L[101,BL10,23, PL20, 21, M[201, DC41, ALS, 31, RLS, 31, 2010, 31
DIM C1$[S51, N&[351, F1$[21, FO$L2] '
DIM NC9Y, 323, H$[641, S[321, NO$[2501, JL311
DIM U$L6]

IF X{21=0 THEN 120

C1$=C3${X[21, Y[21]

¢0TO 140 ,

PRINT TAB(10); "SUB-COMMAND (RES/DPS/NET) "

INPUT C1% '

C1$=UPS%(C1%)

X$="RON"

Us="M M2M3"

X1=POS(X$, C14CL, 1 1)

IF X1=0 THEN 190

G0OSUB X1 OF 300, 1300, 4000

CHAIN V1, "sim", 130

PRINT TAB(5);"ERRDR - SUB-COMMAND v, C1%; * NAT RECOGNISED #3t"
MAT X=ZER

GOoTO 120

STOP

REM resources

IF X[31=0 THEN 340

C1$=C$EXEBJ,YEBJJ

c0T0O 360 .

PRINT TAB(IO);"HHICH RESOURCE(S) DO YOU WANT (LAB/MAT/PL/ALL
INPUT C1%

C1$=UP3%(C1%)

X$="LMPA"

X1=PDS(X$,Cl$[1,l])

IF X1=0 THEN 420

I X1=4 THEN 450

casup x1 OF 500, 700, 730

RETURN

PRINT TAB(3); "¥*% ERRO
MAT X=ZER

GOTO 340

GDsUB 500

G05UB 700

GQSuUB 7950

RETURM

REM labouTr 1isting
MAT READ #l,l;L,B
READ ﬁ1,4;LS:91£

FILES
Mar ‘79

"

R — RESOURCE commapD " CLE; MOT RECCS

.345.



<50 PRINT

=30 PRINT TAB(15); "LABOUR"

235 PRINT TAD(15); Masss i
=40 PRINT g
==0 IF LL11=0 THEN 580

555 PRINT TAB(10); "CODE"; TAR(20); "DESCRIPTICN"; TAB(AC); "RATE #"i T

556 T=1
2,0 Jm0 B a0y "yNrT
570 J=J+1 |

580 IF J=11 THEN 6%0

sg5 IF LCJI=0 THEN 570

590 T=T+LI{JI

600 PRINT TAB(IO);L$E2*d—1;2*d]sTAB(20);Rl%CT~LCJ],T—l];TAB(40);
&10 GOTO BCJ, 21 OF 620, 640, 660

620 PRINT BLJ, 11; TAB(&0): “hour™

&30 GOTO 570

640 PRINT BLJ, 11%#%9. 25; TAB(&0); "day"

650 GOTO 570

660 PRINT BCJ;1]*9.25*5;TAB(60);"week"

&70 GOTO 570

680 PRINT TAB(10); "NO LABOUR HAS BEEN DEFINED"
650 RETURN

700 REM materials

710 MAT READ #i,2; M, P

720 READ #1,5; M$, R1$

730 PRINT

740 PRINT TAB(IS);”MATERIALS"

750 PRINT TAB(lS);“***%*****”

‘760 PRINT

770 IF MC11=0 THEN 930
1780 PRINT TAB(IO);"CDDE"BTAB(QO);“DESCRIPTION“;TAB(40)3“RATE #7377

790 T=1 \E(60)i "UNLT"
800 J=0 - /

810 J=J+1

1820 IF J=21 THEN 240

‘@30 IF MOJ1=0 THEN 810

840 T=T+MLJ] ' )
850 PRINT TAB(IO);M%EQ%J~1»2%JE;TAB(ZO);leCT"

as0 GOTO PCJ, 21 OF 210, 810, 810, 870, 890, 710 ey
870 PRINT TAB(&0); "m"
880 GOTO 810

890 PRINT TAB (60} "ma’
900 607G 810

%10 PRINT TAB (560}; "m3"
92¢ GOTO 810 :
$3¢ PRINT TAB(10)i
$40 RETURN

§5C REM plant

960 READ 41, &; M3, R1=

370 MAT READ #%1,3: M F
98¢ PRINT .
99C¢ PRINT TAB(lS);”PLANTi”
1000 PRINT TAB(15); (HFFET
1010  PRINT

MCJE,T*i];TAB(40)JQ

1"

NG MATERIALS HAVE BEEN DEF INED

W
un
O




1020
1030
1040
1050
1060
1070
1080
1090
1100
1200
1210
122

1230
1240
1250
1260
1270
1280
1300
1310
1320

.1325

1330

1340

1350
1360
1380
1390

11400
‘1410
11420
1430
11440
1450
1460
2000

2010
2020
2022
2025
203

2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
21350

2160

IF MC11=0 THEN 1270
PRINT T ;" fandi I

o ABC10); "CODE"i TAB(20); "DESCRIPTION"; TAB(40); "RATE #",
3;3+1 "AB (S0 "UNMITY
IF J=21 THEN 128

IF MLJI=0 THEN 1060

T=T+M[J)D

PRINT TAB(10);M$L2%#J—1,2%J1; TAB(20); R1SLT—MIJ] .

6aTO PCLJ, 21 OF o0, 1250, 1an0 O RASEITIE T

PRINT TAB(40);PLJ, 115 TAB(&0)Y; "hour™"

G0TQ 1040

PRINT TAB(40);PLJ, 11%#9. 25; TAB(60); "day"

GOTO 1060

PRINT TAB(40); PLJ, 11#9. 2545, TAB(&0): "week"”

GOTO 1060

PRINT TAB(10); "NO PLANT HAS BEEN DEFINED"

RETURN

REM operations listing

READ #2,1:0%

N1=LEN(Q0%)/2

IF Ni=.5 THEN 1430

PRINT

PRINT TAB(15); "OPERATIONS"

PRINT TAB(15); "#sdssaiiits”

PRINT

GOSUB F000

IF A$="A" THEN 1410

IF As="B" THEN 1430

GOSUB 2000

GOTO 1440

GOSUB 2500

RETURN _

PRINT TAB(10); “NO OPERATIONS HAVE BEEN DEFINED"

RETURN

REM listing ops between n2 % n3

MAT READ 2,100, U

PRIMT TAB(S);”CDUNT”;TAB(15);"CODE";TAB(ES)i"DESCRIPTIQN”;TA
igimi TAB(60); "QUANTITY 5(4575“DURATIDN"
J=N2-1

J=uJ+1

PRINT TAB(7)iJi TA
T=0

FOR I=1 TO J
T=T+0LI]

NEXT I

FOR I=1 TO 8

IF T <= ULI1 THEN 2140
T=T-ULT1]

NEXT 1

I1=1I+1

RE&D #2,11:01% -
BRINT 018CT-DCJI+L, T

B(lé);D$[2%J~l;2%J];TAB(ES);

W
[Sh]
—



2170
2180
2190
2200
2210
2220
2230
2240
2250
2255
2257
22460
2500
2510
2520
2530
‘2540
2560
‘2565
2570
2580
2590
2600
2610
2620
12630
12640
2650
12660
2670
12680
12690
12700
2710
2730
2740
2750
2760
2770
2780
2790
2793
2754
2795
2800
2810
2820
28230
2840
2850
2840
2870
2280
2890

I1=J+10

MAT READ #2,I1;D,A/R,2
GOTO DCL21 OF 2200, 2220, 2240

PRIMNT TaB(45);DL11; "hours";

GOTO 2250

PRINT TAB(43);DL11/7. 25; "days";

GO0TO 2250

PRINT TAB(43);DL11/(2. 25%5); “weaks";

Re=USL2#DC4]—-1, 2%#D(41]1]

PRINT TAB(&0); DL31iR$

IF JIN3 THEN 2040

RETURN

REM listing of one operation

N2=P0S (0%, C1%)

IF N2>0 THEN 2560

PRINT TAB(5); "ERROR - OPERATION ";C1%; " IS NOT IN STORE x#*
RETURN

MAT READ #2,1G;0,U

T=0

J=(N2+1)/2

FOR I=1 TO J

T=T+0[I1

NEXT I

FOR I=1 70 8

IF T <= ULIl THEN 2630

T=T-ULI]

NEXT I

I11=I+1

READ #2,11;01%

I11=J+10

MAT READ #2, Ii; D, A, R, A

PRINT TAB(10); "OPERATION CODE"; TAB(30): C1%

PRINT TAB(lO);"DESCRIPTIDN";TAB(30)501$ET~D[J]+1,T]

PRINT TAB(IO);"DURATIDN“;TAB(BO);

G0TO DE21 OF 2740, 2760, 2780

PRINT pril, “hours”

G070 2790

PRINT DEi]/?.QE:”dags”

GOTO 2790

PRINT D[l]/(9.25%5),“weeks”

R$=U$E2*DE4]-1,2%D[4]]

PRINT TAB(lO);“GUANTITY“;TAB(30)5DE3];R$

PRINT

PRINT TAB(15);“RESOURCE
PRINT TAB(15);“LABDUR”;TAB(BO);
IF ACt, 1320 THEN 2840
PRINT "“NONE cpECIFIED"
G0TO 2900

READ #1,4; L% R1%

FOR I=1 TO 3

1F ALI, 11=0 THEN 2890
Il=2&AEI.lJ—i

PRINT TAB(BO);L%EIl:Il*i

NEXT I

S“;TAB(30);“CDDE”;TAB(SO);“REGUIRENE?

1t

33TAB(507EA[I:2];"HQ

.352.



2910
2920
2930
2940
2950
2960
29¢3
2970
2980
2970
3000
3010
3020
3030
3040
3050
3060
3070

13080
3090
3100
3110

4000

14005
4010
: 4030

, 4035

4040

14050
14055
14060

14075

4090

4095
4096
4097
5000
5010
2020
3040
2060
5070
S080
5090
2100
31035
5111
2120
3130
5200
5205
2210
G219

FRINT

PRINT TAB(13); "MATERIALS"; TAR(20);

IF RLL, 1130 THEM 2950

PRINT “NONE SPECIFIED"

GOTO 3000

READ #1.5; M$,R1%

FOR I=1 TO 5

IT RCI, 11=C THEN 2990

I1=2#RCI, 11-1

PRINT TAB(30); M$ILI1, I1+11; TAB(S0);RCI, 21

NEXT I

PRINT

PRINT TAB(15); "PLANT"; TAB(30);

IF ZC1l, 13>0 THEN 30350

PRINT “NONE SPECIFIED"

RETURN _

READ #1,6;M%,R1%

FOR I=1 TO 10 :

IF ZC1,11=0 THEN 3100

I1=2%ZC1,1]1-1

PRINT TAB(30);M$[I1, I1+11; TAB(S0); 21,21, "no"

NEXT I

RETURN

REM networks

READ #3.1; X1,Ns

PRINT TAB(13); "NETWORKS "iX1;" NETWORKS ARE CURRENTLY IN STO
PRINT TAB(10); "C11 LIST ALL THESE NETWORKS SHOWING CODE AN
PRINT TAB(10); "L[21 GET A PRINT OF ONE NETWORK"
PRINT TAB(10); "ENTER OPTION (1 or 2) ",

INPUT X2

IF X2=1 THEN 4090

IF X2=2 THEN 4096

GOTO 4040

GOSUB 5000

RETURN

GOSUB 5200

RETURN

REM listing all networks :
§§§ﬁ$ TAB(10); "NETWORK CODE"; TAB(30); "DESCRIPTION" 1
MAT READ #3.,2iV

READ #3, 3 NO%

T=1 ‘
FOR I=1 TO X1

BRINT TAB(12); N$L[3%I-1, 3%

T=T+JLI1

'E YOU CAN"
) TITLE, OR"|

PRINT TAB(SO)sNO%ET—J[IJ;T—l]

NEXT I

PRINT

RETURN ‘

REM printing ©one natwork Yo .

PRINT TAB(5);”NETWDRK CODE (PREFIXED

INPUT C1$

.353.



5216
5220
S22

5230
5239

.5240

5250
3259
5260
5265
5270
5280
5290
5320
5330
5340
53495
5350
5360
53695
5370
5375
5380
5390
5400
5405
5415

‘5416

5420

5425

5430

. 5440
. 5450
19460

5470

5480

5490
5500
5510

2520,

2520
5540
5550
9560
5570
3580
9590
2600
54610
2620
2630
3640
S645
56350

C1$=UPS%(C1
J1=P0S{(N%, C

%)
1%)

IF J12>0 THEN 5240

PRINT TAB(S); "#% ERROR - NETWORK *;

RETURN

i Cl%; ™ IS NOT IN STORE

MAT READ #3,2; J

11=0
PRINT TAB{I
T=1

0) "NETWORK "

J1=(J1+2)/3
FOR Il=1 TO J1

T=T+JLI11]
NEXT I1
I1=(4%J1)+(
GOSUB &000
DIM WL2, 501
MAT W=ZER
I11=0

FOR I=1 TO
FOR J=2 TO

Ji-1)

32
9

IF NCJ. I1=0 THEN 54C0

I1=11+1
WC1i, I13=NLC1

» 11

WC2, I11=Nl[J, I1

NEXT J

NEXT I
PRINT Ci%l2
PRINT

I1=0

I=I+1

FOR J=1 70
IF SLJl <>,
FOs=H$[2%J—
IF FO%$="FF"
IF FO$="88"

X1=P0OS(0%. F
Xi=(Xx1+11)/2
GOTO 5520
x1=101

19=0

FOR Ji=1 TO
IF X1=Wl2)J
NEXT J1

IF z9>0 THE
IF I<32 THE
G0OTO 5770
PRINT

GATO 3430
Xx2=wC[1, J11
WL2, J11=WL1
F1s=0%02%X2

;BJ;TAB(BO);NO$ET—JEJ1],T]

32

I THEN 5760
i, 2#J1

THEN 5770
THEN 5510
0%)

50
17 THEN 5610

N 5590
N 5425

, J13=0

-1, 24421

T1=(PDS(H$,FO$)+1)/2

T1=SCT1l#4-
To=(POS (H%

3
F14)+1)/2

gy




5639
5660
5670
5680
5690
5700
5710
5720
5730
5740
5750
5760
5770
6000
6005
6010
6020
6030
6040
- 6050
6060
6070
. 6080
6090
6095
6100
6110
19000
19015
9060
9070
2080
19090
2100
9110
9115
2120
2130
9140
F150
9160
2170
F180
?1%0
?200
210
220
230
9240
2250
260
7270
9280
F2ES

9290
9999

T2=50T21%4-3
IF 7Z29>0 THEN 3680
PRINT TAB(T1); FOs%;

FOR P=T1+2 TO T2-1

PRINT "=,

NEXT P

PRINT Fis%;

Z9=79+1

FOs=F1%

X1=X2

GOTO 5330

NEXT J

RETURN

REM network basic data

READ #3.,11;J

FOR J=1 7O 9

FOR I=1 TO 32

READ #3; N[J, I1

NEXT I

NEXT J

I11=11+3

MAT READ #3,I1:85

Ii=I1+1

READ #3, I1;H$

He=UPS% (H%) "

READ #2, 1; 0% \ coDE,
RETURN .
e (ONT
R$=UPS$(R%) :

4 .

PRINT TAB(10);N1;" DPERATIONS ARE CURRENTLY IN STORE, YCU G
BRINT TAB(10);"[al LIST ALL (OR SOME) OF THESE OPERATIONS !
PRINT TAB(10);" DESCRIPTION % DURATION. OR™ .
PRINT TAB(10);"Cbl GET A DETAILED DESCRIPTION OF ONE OPERA’
PRINT TAB(S); "ENTER OPTION (a OR by M )
INPUT A% _
AS=UPS$ (A%$)
IF As="A" THEN 9150 .

- 11 11 el - ':
éETg$;lgO THEN 9270 ‘4E ORDER IN WHICH THEY WERE INPUTI
PRINT "INOTE THAT THE OPERATIONS ARE STORED AND NUMBERED IM|
PRINT TAB(10); "ENTER START OPERATION NUMBER % FINISH OPERAT |

INPUT N2, N3 N NUMBER'

IF N3 »= N2 THEN 9210

PRINT “## ERROR — START

cOTO 9160 o
= 92

;glmi :**NéR;ggN— WE HAVE oMLY caT “iNL; " OPERATIONS IN STC .

cOTO 9140

TF N3 <= Ni THEN 9260

cOTO 9220

RETURN

PRINT TAB(10): “ENTER O

INPUT C1%

C1e=UPSS(C1%)

RETURN
ENEC

NUMBER SHOULD BE LESS THAN FINIGH N

FERATION CODE ;



REPO

s COM C%L7C1, XL&1, YL6T1, F$L201] :
0 REM SIM

15 i . g:?ligz SUITE - REPOR; GEﬁERATOR
20 FILES 3, %, %, %, %, %, mastrf, report e
55 FOR J=1 TO 6

70 ASSIGN F$IL5#JU-4, 5%J1. J, V1

35 NEXT J

>0 DIM O%C2001, R$L31,C1$0101, AL12], BL20, 21, L X :
7o DI BRLE003 REC 18003 stz 060,20 Liscanod etz e
95 DIM P$[4071,PL10,31, 50301, HEC64T, ASL1201, GL6 7

g6 N=8

90 GOSUB 1400

92 MAT READ €

o5 7$="HOURDAY WEEKM M2 M3 "

97 A$="EDOR"

100 PRINT TAB(10); "REPORT GENERATION"

110 PRINT TAB(10); "Need Help ";

112 INPUT R$

114 R$=UPS%(R$)

115 IF R$="NO" THEN 140

120 IF R$="YES" THEN 130

125 GOTO 110

130 GOSUB 1000

140 PRINT TAB(5); "#";

150 LINPUT C$

155 C$=UPS$(C$)

160 GOSUB 1200

170 IF XC11=0 THEN 140 - _ _

180 C1$=C$CX[11,Y[1311 | use oF THE wxr

190 P1=P0S(AS%, C1%$C1,11) © LREADY GEN #¥"
200 IF P1=0 THEN 225 g D YOUR "
210 GOSUB P1 OF 300, 2000, 3000, 5000 R ax M

1220 60OTO 140 o ' : _ '
1225 PRINT TAB(D3); "#* ERROR - SUB—-COMMAND w; C1%; * NOT RECOGNISED *’

230 GOT o) o
300 PgISTliAB(S);“** REPORT GENERATION FINISHED - REMEMBER ANCTHE|
310 PRINT TAB(S); “## ‘REP’ COMMAND WILL OVER-WRITE THE REPORTS &
350 PRINT TAB(S); "## ERATED, YOU MUST WALT UNTILL YOU HAVE OBTAIM
330 PRINT TAB(S5); "## REPORTS BEFORE REPEATING THIS COMMAND ~

350 CHAIN Vi, "sim”, 130
3640 END

1000 PRINT TAB(23)i :
1010 PRINT TAB(10); "foT ge2er§?129
102 (10); "DES — To 115 ‘ u
1033 §S§z$ igg(10);"aps — Tog list the gperations
1040 PRINT TAB(10); “RES ~ To obtain results of a

1050 PRINT TAB¢10):" OR a simulation 4 enres Jarameters ar
10&0 PRINT TAB(S)i"Nith the ‘RES’ sub—comma

i ™ 1ts of gtangard
~ T - 'ANA' - To Obta-ﬂ resu . i .
18;8 zgi:% ﬁggig;tnNo' ' rg1M’ — ToO obtain results ogf the simuiad
' _ ‘gnet/Mnet’”

“The following commands aTe€ avalléale
standard repoTts ‘ A
the basic TesOUTCE descriptions

standard analysi |

1050 PRINT TAB(5); "No. 2 rrarc
" - 4 k code 12%TeTS
1100 PRINT TAB(S)i "No. 3 Networ required”
etwoTk analyszes
i0n5

W
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1120
1130
1140
1200
1210
1220
1230
1240
1245
1250
1260
1270
1280
1285
1290
1300
1310
1320
1330
1340
1350
1400
1405
1406
1410
1430
1435
1440
11450
1460
1500
1510
1520
1540
1530
1560
1570
1580
1590
1400
161Q
1620
1630
1660
1670
169Q
2000
2010
=020
2030
2040
2060
2065
2070

PRINT TAB(13): "To finish . -
PRINT TAB(10); "END. generating reports use the sub-comm

RETURN Report sub-commands are prompted by an a
MAT X=ZER

MAT Y=ZER nd
M=LEN(CS$) terisk ().
IF CslM, M1 <> ", " THEN 1240

p P | .

MiiN;=;;g(5)' ## ERROR - incorrect command input #%"
RETURN

N3=N2=0

NZ=N2+1

XIN21=N3+1

N3=N3+1

IF C$LN3, N31="," THEN 1320

IF N3=M THEN 1340

GQTO 1285

YIN21=N3—-1

6070 1270

YIN21=M

RETURN ,

REM report heading

PRINT #NsTAB(40);"PRDJECT ANALYSIS AND SIMULATION"
PRINT #N;TAB(40);"*******************************"
PRINT #N L

CONVERT Fel5, 51 TO M, 1440

GOTD 1460 A

PRINT TAB(S); "## ERROR = IN ESTIMATE REFERANCE ##"
RETURN S '

READ #7,M; C1%,C$%

N1=TIM(2)

N2=TIM(3)

N3=(N2+1500)/4 _

MAT READ A -

DATA 31;28.31,30,31;30r31;31;30.31,BO.By

N4=INT (N3) '

IF N3-N4>0 THEN 1590

AL2]1=29

FOR I=1 7O 12

IF N1 <= ALI1 THEN 1630

N1=N1-ALIl

NEXT I

1" . JONE T S LY =)
PRINT #N;TAB(SO);NI;": STt N2 N | ‘
PRINT #N;TAB(ES);“ESTIMATE REFERENCE  TAB(50)iCL%

PRINT #N;TAB(ES);“DESCRIPTIDN"iTAB(SO)iC$
RETURN .

REM descriptions

MAT J=ZERL1C1

MAT B=ZER[10,21

MAT READ #1,1;J,8

READ #11 4; le L1$ -+ it
PRINT #Ns’lsTAB(40);"RESDURCE DESCRIPTIONS

PRINT #N;TAB<4O>;"%*****%*%*%
PRINT #N

"

[V
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P

2073
2080
20832
2090
2095
2100
21095
2110
2120
2130
2140
2150
2160
2175
2176
2180
2190
2195

1 2200

2210
2220

. 2225

2230

12240
+ 2230

2260

2270

2280

- 2290
2300
2310 .

2320
2330
2340
2350
2360
2370
2380
2500

2510

2520
2530
2540
2550
2560
2570
2979
2580
2990
2595
2600
3000
3010
3015

GQOsuUB 7800

PRINT #N; g X ”
PRINT #N;;ng:;)'i'LTﬁié:g;;“RESDURCE"iTﬁB(E9M'W"vTAB(37\

. o )i "DESCRIPTION"; £ dhm
PRINT #N;TﬁB<9é)s'!"sTAB(loa)quNIT”.TAUN i TAB(79); " I "; TAB(E
60SUB 9800 STABCLLA); "o ooy
PRINT #Ni TAB(4); “!"; TAB(13); "LABOUR™; TAB(29); w1v, | CO9T”

IF J[11>0 THEN 2120
GOSUB 9870

cO0TO 2220
J=LEN(LS$)/2

T=0

FOR I=1 TOQO J

z?iilaﬁT:5?3537).L$E2*I—1,2*13;TAB(49n'w";TAB(asnLJstT+1,r‘
T=T+JCI1] PCI]];TAB(??);"PH‘
PRINT #N; USING 2190;BCI, 11, ZSIN1, N1+33

IMAGE Sx., ddd. dd, 3Sx, i, hx, 88, 7x, M

PRINT #N; TAB(4); "'"; TAB(29);: "!";

NEXT I

PRINT #N; TAB(49); "!"; TAB(79); "!"; TAB(96); "1 " TAB(L114); "t "

MAT J=ZER[20]
MAT B=ZERL[20, 21
MAT READ #1,2; 4, B

1

PRINT #NiTAB(4)5"f“iTAB(IB);"MATERIALS";TAB(E?)}"PW

IF JCL11>0 THEN 2290
GOSUB - 9870

GOTO 2300
GOSUB . 2500

READ #1,6iM%,L1%

PRINT;#N;TAB(4);"!“iTAB(lB);"PLANT“;TAB(Z?);“PU

IF JC11>0 THEN 2360
GOSUB 9870

GOTDO 2370

GOSUB 2500

GOSUB 9800

RETURN

J=LEN(M$) /2

T=0

FOR I=1 TO J

PRINT #N;TAB(37);M$E2%I—L
PRINT #N;TAB(55);L1$ET+L

N1=4%BC(I,21-3

T=T+JLI]

PRINT #N; USING 2190;BLI,
PRINT #N;TAB(4);“!“;TAB(29);
NEXT I

PRINT #N; TAB(49)
GOSUB %800
RETURN

REM operaticns
MAT A=ZERLE]

MAT T=ZERL[10,31

.358.

T+JLI1

1 1#GCBLI, 213

il .
il! ;

"o ", TAB(7?),

s TAB (960

ox17; TAB(4F) i "1™
},TAB(79)I lt!xij

ZHINL, N1+31

men; TADCLLATS

TR



3017
23020
3030
3033
3040
30435
3050
3053
3062
3065
3066
3070
3080
3083
3090
3100
3110
3120
3125
3130
3135
3140
3150
31460
3162
3165
3166

. 3170
3175
: 3180
- 3185,

3190

" 3195

3200

3205

3206
3210
3215
3220
3225
2230
2240
3245
3230
3260
32465
327

3273
32890
3282
3290
3293
33C0
3305

MaT J=ZERLZ01
READ #2,1;0%
READ #2,2iL1%
MAT READ #2, 10,0, A

MAT READ #1,25J, B '
READ #1,4;L%

READ #1, 5 M%

READ #1, 6;P%

PRINT #N; CTL(1)

PRINT #N; TAB(40); "OPERATIONS™

PRINT #N; TAB(40); "##diistsin?

PRINT #N

IF 0C11>0 THEN 3110

PRINT #N; TAB(40); "NONE SPECIFIED"
PRINT #Ni TAB(40); "sesiitiiiiitstnint
GOTO 3370

GOSUB 9800

PRINT #N; TAB(4); "! CODE !"; TAB(20); "DESCRIPTION"; TAB(38): ":"

PRINT #N; " STD DURATION ! QUANTITY ! LABOUR A
PRINT #N;" MATERIALS ! PLANT i

GOSUB 9800

T=1=11=0

Ti=1

I=I+1

11=0

IF OCI3=0 THEN 3370
MAT READ @2, 1+10; D, LM T

PRINT #N; TAB(4); "! W, 0sC2wI-1,2#IL: " ¢ "
T=T+0CI1]

IF T <= ALT11 THEN 3200

Ti=Ti+1

T=0C11

READ #2, Ti+1:L1%
PRINT #NiL1$ET—DEI]+1,T35TAB(38)3"PW

Z=D[41+3 ‘

GOSUB 4000 , .
FRIMNT #Ni USING 321559[13/25[4*DC2]W3:4%DE2]];DE3]'Zm[4*Z*31;
IM:’:\GE #, X; DDDD DD: 2:(: af X u "y X DDD DDJ 2:(: 44, X wn *‘ZT‘
Ii=Ii+1

Z=0 )

IF LCIL, 131=0 THEN 2240

Z=1
PRINT #MN; USING 3250;L5[2*L[Ii;1]—1;2*L[Il:l]]:LEIl;E]

IP‘AGE #, 2% 23, 2% 2d, X "not

PRINT #N;TAB(BQ);"!W

IF MrIi, 131=0 THEN 3290

=4%l ) ,2]"“3 - ) ~ lz)zv Ui
:Rggitza;luéimc 3280;M$[2%M[11,13~1,¢%ME11,IJJ,MEIl 1, 7504

. 2a, ¥ e

IMAGE #, x, aa, dddd. dd 2%
7=1

BRINT &N TAB(®9): "™

IF TCIi,11=0 THEN 3310
Z=1 | ey -t feTrT1, 113, T0ILED
PRINT #N; USING 32 e

@8]
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3210
3315
3320
3325
3326
3327
330
3335
3340
3345
3350
3355
3360
3365
3370
3900
3910
3920
3930
4000
4010
4020
4030
4040
4050
3000
5010
- 5020
; 9030
15050
: 50480
.3070
. 2080
" 85090
- 5100
. 5110
2120

-
912

214C
3130
5160
2170
5190
5200
2210
322

5230
2240
3250
2260

S270

5280
5220

S302

PRINMT #N; TAB(L114); "t
IF Z=0 THEN 3360

IF I1=10 THEN 33&0
IF I1 >= 5 THEN 3330
PRIMNT #N; USING 3345
GOTO 32

I1=I1+1

=0

PRINT #N; USING 335495

IMAGE #, 4%, """, 6%, I, 26%, M, 15, M, 18y, My

PRINT #NM; TAB(B2); “!", TAB(99); "™,
GOTO 3295

GOSUB 9800

GOTO 31460

RETURN-

REM

INPUT C1%

C1$=UPS%(C1%)

RETURN

REM units ,

GQOTO DL21 OF 4050, 4020, 4040
DC11=DCL11/9.25

GOTO 4050

DC11=DC11/(2. 25%3)

RETURN

REM results

IF X[21>0C THEN 50460

PRINT TAB(10); "Parameter 1 (ANA/SIM)
GOSUB 3900

60TO S070
C1$=C$LX[21,YL[21]

IF C1$="SIM" THEN 5120

IF Cis="ANA" THEN 5140

MAT X=ZER :
PRINT TAB(S); "#% ERROR - PARAMETER 1 “iC1%i
¢OTO 5020

T:=1

@OTO Sls0

T3=2

IF XIC313C THEN
PRINT TAB(10): "
GOSuUB 3900
GOTO 5210
C1$=C$CX[3].Y[3]]

IF C1$E1;1]=“5" THEN 5260
IF C1$E1;1]="M" THEN 5260
PRINT TAR(5); "#3# ERRQO
MAT X=ZER

GOTO S5146C
RSE1.13=C1$C1;1]

IF Xr431>0 THEN 5305
PRINT TAB(5);"Parameter
GosSuUB 3900

GOTO 5310

200
rameter 2 (SNET/MNET)

T W

2 (NET CODE)

1.

R - PARMETER 2 " C1%i

« NOT RECOGNISED %

noONOT RECOGNISED *



5309
5310
5320
5330
5340
5350
5360
5370
5500
5510
5520
55295
5530
5540
5550
5560
5565
5570
5580
5589
5590
5600
5610
5620
5630
5640
5645

5650

5660
346635

1 94670
15679

5680

15685
5700

3710
2720
9730
o735
5740
27350
5735
37460
2770
3773
5780
37895
2790
2800
2810
2820
2830
o823

2840

ci1e=C3L(XC41,YL4]1]
Re[2, 31=Cl%
READ #3, 1, I, N%$
N1=POS(N%, R%)
IF N1>0 THEN 3370

PRINT TAB(S5); “#% ERRGR - THIS METWORK IS MOT IN STORE -

GOTO 5160

Ni=(N1+2)/3

REM network analysis

MAT READ #3,2:iJ

READ #3,3;L1%

Ti=0

FOR I=1 TO N1

Ti=T1+JLI1]

NEXT I :

¢OSUB T3 OF 8000, 3570

RETURN .

PRINT #N

PRINT #N; TAB(50); "NETWORK ANALYSIS"
PRINT #N;TAB(SO);"********%%%&****"
PRINT #N

PRINT #N; TAB(30); "NETWORK CDDE";TAB(SO);R$[1:1];"/";R$C2,3]

PRINT #hh'TAB(BO)i"DESCRIPTION";TAB(SO);L1$[T1—d[N1]+1.Tl]

PRINT #N

PRINT #N; TAB(30); "TIME ANALYSIS"
PRINT #N; TAB(30):" "
MAT T=ZERL32,81

PRINT #N

GOSUB 9800

READ #2,1:0%

J=15#N1~-13

READ #4,Ji I

FOR I=1 TO 32

FOR Ii=1 TO 8

READ #4; TCLI,I11]

NEXT It

NEXT I

Ti=0

N2=1

N2=N2+1

IF WN2=23 THEN 35779

IF TLONZ, 61=0 THEN 5773
Ti=TIN2, 61

GOTO 5740

GOSu 00 . - -
PRINE zi;TAB(4);”! GPERATION STD DURATION
N2=N2-1

Fl=1

IF Ti <= BO THEN 5860

Fi=9. 25

Ti=Ti/F1

IF Ti1 <= B0 THEN 5880

F1=5#9. 25 oy

PRINT #N;“[WEEKS]“;TAB(114”

-4
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5850
5860
5870
5880
5890
58995
5900
59095
5710
5320

5930:

5940
5950
5960
5963
5970

5973

5980

5989

5990

5999

- 6000

6010
6020
6020
6040
6045
60520

6060

6070
6075

. 6080
- 6090
. 6095

16100

6110

6120
41320
6130
5160
6170
6180
6190
6200
6205
6210
5220
6230
5240
5243
6280
6260
5220

.
52E2

OTO 58%0
PRINT #N; " [HOURS1'; TAB(114); " tn
¢oTO 35890 '
PRINT #N; " CDAYSI"; TAB(114); v 1n
PRINT #Ni TAB(4); "!"i TAB(16); " '
FOR I=1 TO 8 ‘
PRINT #N; USING 59095 10#I

IMAGE #, 8x,dd

NEXT I

PRINT #N; TAB(114); !

GOSUB 9800

FOR J=2 TO N2-1

PRINT #N; TAB(4); "™

IF TCJ,81=0 THEN 3970

PRINT #N; *  #";

PRINT #N; TAB(8); O$L2#TLJ, 11-1, 2¥TCJ, 111 TABC16): "1™

HOURS

CPRINT #N; TAB(20); TLJ, 21i TAB(30); "1 "

FOR I1=1 TO TCJ, 31/Ft

PRINT #N;i " "i

NEXT I1

FOR Ii=1 TO TCLJ, 21/F1

PRINT #N; "=";

NEXT Il

FOR It=1 TO TCJ, 71/F1

PRINT #N; ": '

NEXT It

PRINT #N; TAB(114); "t"

NEXT J

GOSUB 9800

PRINT #N

PRINT #N; TAB(23); "3 DENOTES CRITICAL OPERATIONS"

PRINT #N; TAB(25): "= OPERATIONS AT EARLY START POSITION"
PRINT #N; TAB(25): ": FLOAT "
PRINT #N

REM time

GOSUB 9800

PRINT #N; TAB(4): ! OPERATION ! DURATION ety
PRINT #N; " LATE START ! EARLY FINISH © o LATE FINIGH
¢OsuB 9800

FOR J=2 T0O Na2-1 . _
FRINT #N;TAB(4);"!“5TAB(10);D$£2*TLL1J~l,a e
PRINT #N; USING bi?O;T[JIE],T[d,BJ.TLLQJ,TCwhii :
IMAGE 5(xx,ddddd.dd,51,“PW

NEXT J

GOSUB 938C0

REM cost table

PRINT -#N .

PRINT #N;TAB(BO);"COST ANALYSIS"

e e e
.
e e o

PRINT #N; TAB(30): " i

A A ::‘,T,_‘.| N
6'1."1T TN LT

GOSUB 9800 ; - ABOUR !
PRINT #N; TAB(4): "' APERATION cJa/caﬁ%  pRELINS |
AT PLANT - Ton;w7A3<1p1u'wa

MAT T=ZERL3C, 71
NO3=(15%n1)-1

W
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5295 READ #4, N3; I

6290 FCR I=1 TGO 30

L4200 FOR J=1! TO 7

5310 READ #4; TLI.J3

5320 NEXT J

6320 NEXT I

&340 GOSUB 9800

5350 FOR J=1 70 N2-2

5360 PRINT #N;TAB(4);“!“JTAB(lo);D$E2*TEJ,1]—1,2%T[J,ljjsTAB<
6370 PRINT #N; USING 6£190; TCJY, 21, TLJ, 31, TCJ, 43, TCU, 51, TLJ &3
6380 NEXT J

6390 GOSUB 9800

6400 RETURN

8000 REM simulation results

8010 PRINT #N; TAB(40); "NETWORK SIMULATION"

8020 PRINT EN; TAB (40 ) ;5 " #3633 30 3030 36 336 3034 30 30 838

. 8030 PRINT &N

1 8040 PRINT #N; TAB(30); "NETWORK ", R®LC1,11;"/"iR$L2, 33"
8050 PRINT #N L $CT1-JIN1I+1
80&0 GOSUB 9800

8070 XL&I=NL

13080 CHAIN "repl™

8090 REM return fro m rvepl

L8095 MAT READ G

. 8100 Ni=(&)

8105 N=8

8110 FOR J=1 TO &

8120 ASSICN F3$L[5#J-4, 5%J1, J, V1

8130 NEXT J

8140 ASSIGN "report".8,V1

8150 ASSIGN "mastrf",7,V1

8160 IF END #8 THEN 8190

8170 LINPUT #8; A%

8180 GOTO 81&0

8190 A%$="EDOR"

8200 GOTO 140

9800 PRINT #N; TAB(4);

9810 FOR I1=1 7O 110

2820 PRINT #N; "=";

9830 NEXT Ii

2840 PRINT #N

2850 RETURN

$860 RETURN

870 PRINT #N; TAB(49); "', TAB(3Z); "NONE EPECIFIED"; TAB(7S ), v !
2880 PRINT #N; "!M"; TAB(11{4), w1 n '
7890 RETURN

895 DATA 1,2.25,46.25,1,1.,1

G299 END
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