Oxford University Computing

Laboratory

Computer Manuals

ICL 1900 Civil Engineering and Building
General

Cut and Fill
2nd Ed 1967



User
Text Box
ICL 1900 Civil Engineering and Building
General
Cut and Fill
2nd Ed 1967



CIVIL ENGINEERING & BUILDING

Genevol. BN
Cut & Fil. And Ed 1967




ICL

1900 Series

Front cover

Cut and Fill

Second Edition August 1967

Amendment list@,
incorporating User Notices 5 to 8

RECFIVED 19 JAN 197

Each amendment list contains one or more numbered instructions to replace one or more
existing pages or to add one or more new pages.

When a page is amended, significant technical changes on the re-issued page will be
indicated by a vertical line in the margin against the changed passages. Any lines on the
re-issued page which remain from a previous amendment, will be removed. New chapters
or completely revised chapters will not be marked with amendment lines.

The date of issue appears at the foot of all new pages and re-issued pages in the form
(month, year).
Remove and destroy front cover. Replace by new front cover.

Remove and destroy title page and imprint page. Replace by new title page and
imprint page.

Remove and destroy pages v and vi. Replace by new pages v and vi.
Remove and destroy pages vii and viii. Replace by new pages vii and viii.
Remove and destroy pages 1 and 2. Replace by new pages 1 and 2.
Remove and destroy pages 13 to 16. Replace by new pages 13 to 16.1.
Remove and destroy pages 23 and 24. Replace by new pages 23 and 24.
Remove and destroy pages 27 to 30. Replace by new pages 27 to 30.

Remove and destroy pages 42.1 and 42.2. Replace by new pages 42.1 and
42.2.

Remove and destroy pages 51 and 52. Replace by new pages 51 and 52.
Insert new pages 54.5 to 54.7.

Remove and destroy pages 75 and 76. Replace by new pages 75 and 76.
Remove and destroy pages 79.2 to 108. Replace by new pages 79.2 to 108.

Remove and destroy pages 111 and 112. Replace by new pages 111 and 112.
Insert new pages 113 and 114.

Remove and destroy User Notices 5 to 8.

Update the amendment record and file this list at the back of the manual.

Copmy L.

|
OXFORD UNIVEREITY COMPUTING LABORATORY

JovoMy qOL*E) l

COMPUTING SERVICE

2 Title page

3 Preface

4 Contents list
5 Introduction
6 Chapter 1

7 Chapter 1

8 Chapter 1

9 Chapter 1
10 Chapter 3

11 Chapter 3A
12 Chapter 4
13  Chapter 4
14  Chapter 4
15 Index

16

17

4048(9.71)

©lnternational Computers Limited
ICL House, Putney, London, S.W.15



|CL Cut and Fill 1900 Series

RECEIVED 17 JAN 1972

OXFORD UNIVEREITY COMPUTING LABORATORY |

) Tk |

COMPUTING SERVICE

. See imprint page within,
Notice: Certain ICL documentation s offered solely on terms regulating use, confidence, etc. S Adaindls



4048 (8.67)

Acknowledgement

International Computers and Tabulators Limited
wish to thank Richard Costain Limited for their
helpful advice throughout the preparation of

this series of programs on both technical matters
and user requirements.

iii



i lCL Cutand Fill 1900 Series

OXFORD UNIVERSEITY COMPUTING LABORATORY

Gyl LhwM o a

COMPUTING SERVICE

RECEIVED 17 JAN 1972



RECEIVED 17 JAN 1972

GXFORD UNIVEREITY ¢o

1 'Lu‘ MPUTING LABORATORY
COMPUTING C’ ViC L} 0 L' ®

PREFACE

The ICL 1900 Series Cut and Fill suite of programs is designed to calculate cut and fill volumes and associated
values.

Some typical projects where the package may be used are harbour and estuary dredging, open-cast mining, site-
clearance, quarrying and highways design.

The minimum computer configuration required for these programs is as follows:
1900 central processor with a floating-point Executive and 16K words of core store.
1 card reader or paper tape reader.
4 magnetic tape decks (including that used by the program tape)
1 line printer
The suite also includes programs for producing drawings on a graph plotter.

The drawings output by the graph plotter can also be produced off-line, so that a plotter at another installation
may be used.

The introduction to the manual provides a general description of the facilities and their use. Chapter 1 describes
input to the program and Chapter 2 describes the output. Chapter 3 describes the operating instructions.
Chapter 3A describes running Cut and Fill under the GEORGE 1 and 2 operating system. This chapter does not

provide full information for running programs under GEORGE, but is intended to be used in conjunction with the
manual GEORGE 1 and 2 (Edition 1, TP4114).

Chapter 4 gives an example of the use of Cut and Fill for a roadworks project. The input for the example shows
examples of appropriate coding sheets for card input.

A 4048(9.71)
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PART1: CUT AND FILL

INTRODUCTION

This manual describes a suite of programs, written in 1900 FORTRAN, designed to calculate cut
and fill volumes and associated values. The four main programs input, calculate, output and amend
and are related to each other as shown in Figure 1.

Either British or metric units may be used for the measurements. The programs are intended
for use in a variety of projects, such as quarrying, dredging, motorway and road design and
construction, canals, dams, railways and airports.

If the programs are fully utilized, they will provide values at the following six stages of design and
‘construction: :

-Stages of Design and Construction

Preliminary Design -

The programs are arranged so that, at the preliminary design stage, various trial routes can be
investigated in quick succession, using data derived from a survey of the terrain along the routes. At
this stage, a minimum amount of data may be prepared and the accuracy of the results is proportional
to the volume of data prepared.

Final Design

When one or more routes have been selected for detailed study, optimum centre-lines and grade profiles
can be found. This is achieved by modifying the new construction data for successive runs, in the light
of results already produced by the computer, until the most economic line has been established. The
program arrangement is such that the minimum amount of work is necessary to make substantial
alterations to data relating to the new construction.

Tender Preparation

The programs will compute the volumes and areas required for the Bill of Quantities which is sent out
to tender.

Pre-construction Stage

The results of computation may be used at this stage for planning the method of construction and plant
utilization.

During Construction .

The programs may be used to obtain the volumes required to calculate interim payments.

4048(9.71) 1
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Setting Out PROJECT TITLE - EBBESBOURNE MOTORWAY DATE 02/12/¢¢ SHEET No  12/4
CHAINAGE STN NO GRADE SIDE SLOPE SI0E SLOPE LEFT STAKE POINT RIGHT STAKE POINT OFFf:
Sheet 1 LEVEL RIGHT ~ OFFSET AND LEVEL OFFSET AND LEVEL Leey' TO H
FY FT TAN FT ,-., “3;1’
Setting Out PROJECT TITLE - EBBESBOURNE MOTORWAY DATE 02/12/66 SHEET NO 12/2
Sheet 2 CHAINAGE OFFSETS AND LEVELS DEFINING CROSS-SECTION
PROJECT TITLE - EBBESBOURNE MOTORWAY DATE 02/12/66 SHEET NO 12/3
Land Area & Soil cuAmAsE JLAND AREA | TOPSOIL s*rmw AREA TOPSOIL STRIP VOL  GRASSING AREA  TOPSOIL LAYING voL
T STN  CUM_ AT STN AT STN AT STN  CUM AT STN ™
Data Sheet 3 FT ACRE  ACRE SY sv cy cv sY cy oY
PROJECT TITLE - E@BESBOURNE MOTORWAY DATE 02/12/66 SHEET NO 1274
Cut & Fill Volumes CHAINAGE CUT VOL  CUT’CF CUT*FF FILL VOL CUT*FF-FILL CUM  CUM CUM  CUM  CUMULATIVE b
: CUT CUT*CF CUT*FF FILL  CUT*FF.FiLL
(+CF & FF) Sheet 4 FT v cv cy 3% oy cy cv cr ey 2%
PROJECT TITLE - EBBESBOURNE MOTORWAY DATE 02/12/66 SHEET ,NO 12/5
Cut & Fill Volumes CHA INAGE cuT VoL FILL vOL CUT-FILL cum cut CUM FILE (c:m:v:nnv: .
UT-FILL
(-CF & FF) Sheet 6 FT 5% ey oy oy 2% 24
PROJECT TITLE - EBBESBOURNE MOTORWAY OATE 02/12/66 SHEET NO  12/7 )
Material Volume: CHAINAGE  MATER! AL CUT VOL CUT*CF CUT*FF OUMP VOL MATERIAL  CUM cuM cum cum
T STN AT STN AT STM AT STN AT STN cut_voL CUTSCF  CUTZFF  pue voL
Sheet 8 T ey cy v cv ov cr
N . [Tl
PROJECT TITLE - EBBESBOURNE MOTORWAY UATE 02/12/66 SHEET NO 12/6
Cross Haul CHAINAGE CROSS HAUL CUMULAT IVE TOTAL
AT STATION CROSS HAUL CROSS HAUL
Sheet 7
FT 97 (3%
L
PROJECT TITLE -  EBBESBOURNE MOTORWAY DATE 02/12/6€
Mass Haul Diagram MASS HAUL DIAGRAM -- CHAINAGE (VERT AXIS) V. AMENDED CUMULATIVE VOLUME OF CUT TIMES FILL FACTOR MINUS FILL (HORIZ AX!S)
Sheet 8 CHAINAGE HORIZONTAL SCALE : ONE INCH REPRESENTS AMENDED CUM
FT CUT*FF-FILL
@ FILL ==---- | cy
|
[ PR LN . 12 oc
. 1 . .
100 . I . . . 1222 ¢
. | . .
200 . ! . . . 2576 C
. ! . .
300 . 1 .. . 3898 C
. 1 . .
400 . ] .o . 4536 C
. ) . .
500 .iieie.s [T NN Ve P e Ao 2 5727 C
- 1 . . .
600 . 1 . . . 6021 C

Figure 2a Format of 'line printer output




Final Measurement

The final volume of each material excavated can be calculated when the construction is complete. Data
collected during construction giving agreed terrain and material interface information is used to amend
the design data. These final volumes are an accurate measure of the work done during the construction
and may be used for calculating final payments.

Method of the Program

The method employed by the calculations program compares the profile of the terrain with that of the
intended earthworks at each station. The two profiles are then joined with appropriate side slopes for
sections in cut, sections in fill, or sections in both cut and fill. The cross-sectional areas are then ,
calculated, and since the chainage of each station is known, the volumes can be calculated. Other values,
such as topsoil areas and volumes, and land acquisition, are readily found.

The principal formula used for the calculation of volumes is
Volume = -gli(A + B + 4AB)

where A and B are the areas of adjacent stations and L is the distance between them. This formula is
more accurate than the 'average end area' formula, which can give up to 50% error for a cone, and
more useful than Simpson's Rule since the latter demands equal spacing of stations. Alternatively, the
user can choose to have the volume calculations performed by the 'average end area method'. If,
however, the adjacent stations change from cut to fill or vice versa, the volumes are calculated using
rectangular wedges and pyramids.

Surface areas are calculated using the trapezium rule.

All results and input data are held on magnetic tape so that the effects of changes on the data can be
easily ascertained and the results can be printed out at any convenient time.

Computed Values

Prior to output, the calculations program will perform the following operations:
Calculate the grade level at specified stations.

2  Select only the suitable materials encountered in the cut length for use in fill.

Fix side slopes depending on whether the station is in cut or in fill, and either

(@) height of embankment in cut or in fill, or

(b) the material encountered in cut.

Insert berms at specified height intervals in cut or in fill.

Select the shape of the finished profile of earthworks from a table of possible profiles.

Add volumes at any point from side roads, spoil dumps or borrow pits.

Omit volumes at roundabouts, bridges, tunnels, viaducts, etc.

Produce profiles of strata interfaces below the ground at each station between bore holes or trial

pits by applying a linear interpolation procedure to sets of information obtained from these holes
or pits.

R T O 9N

9  Adjust basic cut volume to give
(a) bulked volume for transportation,
(b) volume after consolidation.
10 Calculate the volume of each material excavated.

4048 (8.67) » 3
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PROJECT TITLE - EBBESBOURNE MQOTORWAY DATE 02/12/66

MASS HAUL DIAGRAM -- CHAINAGE (VERT AXIS) V. AMENDED CUMULATIVE VOLUVE OF CUT TIMES FILL FACTOR MINUS FILL (HOR1Z AXIS)

CHA INAGE HORIZONTAL SCALE : ONE INCH REPRESENTS 2000 CY AMENDED CUM
FT CUT*FF-FILL
< FILL ~emmmee- [ ememens CuT -w cy
O B . B Bt .12 oc
100 ; . . . . 1222 C
200 | . . . : 2576 C
300 : . . . 3898 C
400 | T . . 4536 C
500 Y S U PO . B 12 5727 C
600 : | . . . . 6021 C
700 : . . . 5922 C,
800 | . . . 's701 €
00 : . : : 4907 C
1000 e B S O S 8..... SR 12 3267 ¢
1100 ) | . . : ; 1633 C
1200 P . : . 807 €
1300 . 7F
1400 . . 780 F
1500 oo Ao N T A B 12 1067 F
1600 . . { : : 1182 F
1700 ) . : 1597 F
1800 B | 2017 F
1960 . | 5273 F
2000 ......... - Ao ST Ao Bt 12 5823 F
2100 . . l X : . 5616 F
2200 . : 5237 F
2300 . : 4817 F
2400 e | 3632 F
2500 ... At Lo B Bttt 12 3456 F
2600 N i . . 3237 ¢
2700 . . | . 2863 F
2800 . . : . 2273 ¢
L e o o — —_— — —_— —— —

Figure 2b Mass haul diagram



Output

The output program will give results in rabulated and diagrammatic forms. The following results are
output in tabulated form:

1  Setting-out data at each station:
chainage,
side slopes,
definition of slope stake points,
fence line positions,
definition of all points at each station.
The following values are given at each station and also as cumulative values:
Land area enclosed by the two fence lines
Topsoil strip areas and volumes
Topsoil replacement volumes
Turfing or seeding areas
Cut volumes including modifications for transportation and after consolidation
Values of cut/fill
Cut volumes of all specified materials encountered

@ O ~1I A N b W N

Volume of unsuitable or dump materials

The following results are output in diagrammatic form:

10 Mass-haul diagram (on the line printer and, optionally, on a graph plotter)
11 Plot of cross-section at each station (on a graph plotter)

12 Plot of longitudinal sections (on a graph plotter)

4048(8.69)






PART1: CUT AND FILL

Chapter |

INPUT DATA

This chapter describes the data required for the input and amendment programs, how this data should
be recorded on Data Sheets and the data punching conventions. As stated in the Introduction, there are
"punched card and paper tape input versions of these two programs. In this chapter, paper tape input to
the programs is described first and then the differences for card input are dealt with. In particular,
Sections 1.1 to 1.10 describe paper tape input for the input program, and Sections 1.11 to 1.19 describe
" paper tape input for the amendment program. The remaining sections - 1.20 and 1.21, and 1.22 and
1.23 - deal with card input for the input program and the amendment program respectively.

INPUT PROGRAM - DATA ON PAPER TAPE

General 11

Data will normally be prepared for the 1900 Cut and Fill program at various stages in the project, the
most important being the Preliminary Design stage, the Final Design stage, the Contract Planning stage
and the Final Measurement stage. At each stage, data must be presented to the program in the following
sequence:

Job Heading

Unit Specification

Grade Data

Materials Data

Typicals Data

Station Data

Terrain Data

Strata Data

Each type of data must be preceded by its appropriate directive and followed by its appropriate terminator.

Probably the easiest way to record this data is to use a series of Data Sheets that will be self-explanatory
both to the engineer who provides the data and to the operator who punches the data onto paper tape.
Although it is impracticable to provide standard Data Sheets to cover the requirements of all projects,
1.C.T. has designed a series of nine such Sheets to act as models for individual users.

W =3 P o b W N =

Some of these Data Sheets can also be used to record data for the amendment program (see 1.11).

Subsequent sections of this chapter describe the different types of data in the sequence given above and
indicate how the data should be recorded on the sample Data Sheets. Before this, however, the following
general observations about these Data Sheets can be made:

1 Basically, the Sheets consist of a number of boxes accompanied by explanatory text.

4048 (8.67) 7



The text is significant only to the engineer, who merely has to enter data and follow instructions in
accordance with this text. All the standard program requirements, such as directives and term-
inators, are pre-printed.

By the same token, the punch operator need not be concerned with engineering aspects and merely
has to punch everything enclosed in the boxes.

2  Where a particular type of data is not required, the relevant box should be crossed out leaving just
the initial directive and the terminator. When only a portion of a box is used, the remainder should
be crossed out.

3  As the position of the last entry for any type of data varies, terminators are printed on the Sheet
just before the initial directive of the next type of data and not at the end of one type of data.

As stated above, there are nine types of sample Data Sheets,

Data Sheet 1 records Job Heading, Unit Specification, Grade Data and Materials Data (see
page 10). This Data Sheet is probably best suited to final design work. For
preliminary design, more room may be needed for grade data and the full
number of materials will probably not be required.

Data Sheet 2 records 'Typicals Data (see page 12). On this Sheet, 23 of the 29 allowable pairs
of offset/level values for each half-typical can be recorded. In general, fewer
points will suffice at the preliminary design stage.

Data Sheets 3a,3b,3¢ record Station Data (see pages 14, 16and 24). Values on Sheets 3a which are not
required by a particular user may be omitted from his own standard Data Sheet,
For preliminary design, it is likely that only one Sheet 3a will be used, followed
by several Sheets 3b. For final design, Sheets 3a may be mingled with Sheets 3b.
Sheet 3¢ may be inserted at any station. It is important that station data should
refer to each chainage in ascending sequence.

Data Sheet 4 records Terrain Data (see page 26). The number of points required to specify
the terrain profile in the required detail will depend upon the irregularity of the
terrain at each station. For flat terrain, the number of points allowed on Data
Sheet 4 may be too many. For very irregular terrain, however, the full 40 points
allowable may be needed.

Data Sheets 5a,5b record Strata Data (see pages 32 to 34). Sheet 5a is used for final design
and for tender and contract pianning. From the data filled in on Sheet 5a, the
computer produces an estimate of the volumes of each material. During excava-
tion, actual points on material interfaces can be recorded on Sheet 5b.

Although only 11 points for 3 interfaces are shown for each station, in fact, up
to 38 points for 6 interfaces may be defined,

Data Sheet 6 specifies Output (see page 46). Only those options which may be required need
be included on this Sheet.

These Sheets do nothing more than suggest an approach to recording data, and individual users may wish
to revise them, particularly in respect of the size of boxes. However, all Data Sheets must be designed
so that data is presented in the form and sequence that the program requires, and it is recommended
that the general lay-out and the principles outlined above be adopted in any revised Sheets.

At this point, it should be noted that offsets are measured from two datum lines. The first datum line is
referred to as the TERRAIN DATUM and all terrain data is related to this datum. The second datum is
referred to as the CONSTRUCTION CENTRE-LINE, This datum will normally be the true centre-line of
the new construction but it can be any arbitrary datum line chosen by the engineer. All half-typicals are
specified from this datum line and all output is referenced to it.

The reason for having two separate reference datum lines is that the new construction can be moved
relative to the terrain by re-specifying the distance between the two datum lines (using the variable
CLIN - see 1.7.2).

8 4048 (6.67)



Data preparation will now be considered in detail. Particular attention should be paid to the use of
tabulate, space and newline characters, which indicate to the program where one item of data finishes
and another begins. If the instructions on data preparation are observed by both the engineer and the
punch operator, there should be little need for data correction. Where necessary, corrections may be
made at the time of punching by over-punching errors with 'delete’ characters and re-punching correctly;
or faulty tapes may subsequently be corrected by using the standard 1.C.T. PROM program to re-punch
a correct tape. Tape editing can also be carried out on some types of tape preparation equipment, e.g.

. a Flexowriter.

Job Heading 1.2

The job heading is the name and reference number of a particular job. Up to 72 characters are allowed,
composed of any arrangement of alphabetic, numeric, space and punctuation characters. Any reference
information required may be included in the job heading. For instance, if more than one computer run
is required for a particular job, the run number may be incorporated.

The job heading must be preceded by the directive HEADING and terminated by a newline character as
shown on Data Sheet 1 (page 10).

Unit Specification 13

The unit specification indicates which units of measurement are required, British units or Metric units.
For alphabetic characters must be used: either BRIT for British units or METR for Metric units.

When BRIT is used, all input of offsets, levels, thicknesses, lengths, chainages, etc., must be in units
of feet (but see 1.7.8). Similarly, if METR is used, all input must be in metres.

The unit specification must be preceded by the directive UNIT and terminated by a newline character
(see Data Sheet 1).

Grade Data 14

If the program is required to calculate grade levels at some or all of the stations, it is necessary to
supply grade data. The data must cover all points at which calculation is required, either as a continuous
set of data or as a series of sections of data, each in itself continuous.

The calculated vertical curves are parabolic and join one straight-line gradient to the next. The parabolic
curves meet the gradients on either side tangentially and the horizontally projected distance between the
tangent points is the curve length supplied in the input data. Grade levels can be calculated by the pro-
gram at any point within the range of given data, i.e. on the straight-line gradients and on the vertical
curves.

Input Variables : 1.4.1
The following variables are punched in tabular form:
Chainage
Grade level
Length of the curve.
The following points should be observed in the preparation of grade data.
1 Chainages must be in ascending order.
2 Care must be taken to ensure that the vertical curves specified do not overlap.

3 Grade data may be input as a series of sections (see Figure 3). Each section must contain continuous
data and must begin with a zero curve length at the first chainage, and end with a zero curve length
at the last chainage. Thus, the complete data will always have zero curve lengths at the first and
last chainages and other zero values of curve length must appear in pairs. Such pairs of zeros
indicate a break between sections of grade data and grade levels cannot be computed between
such sections.

4048 (8.67) 9



10

L.C.T. 1900 Series cut and fill program

Reference - Data Sheet 1
Sheet number.

tape input

b = Tabulator Character
V = Space Character
N = New Line

[HE'A D 1 N'GlN]

Maximum No.of IR_ SPALDING AND S6NS = DER
characters shown|ES BURY ROAD SECTI ON A RS 5
EST RUN N© T 77 i »
UN T TN
B R 1 T|N| either BRIT or METR
lcrRADE D AT AlN]
Grade level of
Chainage at inter- intersection of
section of tangents tangents Curve length
b 200 [ 120-5 v o N
b 1060:5 v 190-2 v 240 N
No computation from b 1550 v 152 v o N
1550 to 2370 and b 237¢ v 148:-68 ¥ Q N
from 4540 to 5250 b 24:82-6 v 152 y 110 N
L) 3501-7 v oT-8 v 275-2 In
l b 4540 v 80-3 v ) ]
B 5250 v 22 v 0 N
5250 to 5650 1s an b 5450 y 132 v 1 N
example of constant ——"”’ 5650 v 142 v ) N
gradient data v ¢ N
DI\ v v N|
1IN v v N
~. v [] 3
i N v v N
1 ~N v v N
b N\ v v N
b N\ v v N
i) ~N Vv v N
1) 4 N
1 k ] ¥
i ) v N, 7 m
i) 7 N~ v N
) v AN v 15
1 y ~ ] I3
v N,V
v \V N
1 v N N
3 1 v RN N
g 3 ] ] N
i v ] N
E 1 v v N
L v v N
i3 I
MATERIALS DATAIN
Material Cut Fill factor Cut slope
name factor (0 if unsuitable) (Nat. Tan.)
[p]T'e’P's 'Y 1 v 1 v 0-373 N
Clay unsuitable BICTL'A'Y'V” 0-9 v o ©0-37 N
for fill b|[STA'ND'V 1-3 v o -7 v 0-33 N
b[CHLK'V 1-2 v o-95 v 0-577 [N
b |[GRTAVV 1-2 v 1-05 v ©-33 N
%Ei' - — Ca N/
o[ T O —§ v v N
B v’ To— v N
1 3 IR A v e— V N
] T T Tyt [] 7\ !‘
o x 7 T
blTe'P's V' 1 v 1 v 0.-33 N
Example of minimum { T e T g7 ]
{nput data } b M.U.C.K.:. 1 Vv 1 v 0-33 N]
i A v T 3
VT ygT—_ v v 3
T T v Iv] ‘ N—
T L) T 'vl " i
Maximum No. of fg R A v — N
Materials shown T ¢l
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4 X itis required to input grade data as a single straight-line gradient, this can be achieved by
specifying chainages and levels at the beginning, middle and end points, and giving curve lengths of
zero, 1.0 and zero, respectively, as shown on Data Sheet 1.

The grade data must be preceded by the directive GRADE DATA and terminated with the characters
EODA.

The variables must be punched in the order given above, and must be separated by single space charac-
ters. Before any line of numeric data is punched, it must be preceded by a tabulate character. The
example of Data Sheet 1 shows the grade data for the conditions depicted in Figure 3. If grade levels are
not required to be computed (see 1.7.1) and therefore there is no input of grade data, the program must
be informed by deleting the table and having nothing punched but the directive GRADE DATA and the
terminator EODA on consecitive lines.

Materials Data ) 1.5

The materials data summarizes all the materials that are considered in the calculations; the materials
data must include information about all the materials that are input under Strata Data (see 1.9). In this
summary of materials, the constants for each material are defined together with an indication of the
suitability of any cut materials to be re-used for fill.

Input Variables 154
The following variables are punched in tabular form:

1  Material name, Four alpha characters must be used for this name. Topsoil must always be specified
first and is represented by TOPS.

2  Cut factor for the material. This is the required modification factor to convert undisturbed cut
volume to excavated, ready-for-transport volume (i.e. no consolidation).

3  Fill factor for the material. This is the required modification factor to convert undisturbed cut
volume to that fill volume following excavation, transport, laying and consolidation.

4  Cut slope for the material. This is expressed as the tangent of the angle.

A maximum of 20 materials may be specified but at least two must be presented including topsoil which
must always be input even if not required. The program recognizes the material name 'TOPS', pre
-printed on Data Sheet 1, as representing topsoil. A fill factor of zero indicates that the material is
unsuitable for re-use as fill Its calculated volume will be added to the DUMP volume (see Chapter 2

on Qutput).

The materials data must be preceded by the directive MATERIALS DATA and terminated with the
characters EODA.

The variables must be punched in the oi'der given above and must be separated by single space characters.
Before each line of data, a tabulate character must be punched. Two examples of materials data are
shown on Data Sheet 1.

The minimum amount of materials data which may be input is shown in the second example.

ft

N
(=4
(=]

3 (NO DATA)
S 1m0 J l
a CUR /
o 240F LENGTH
100l ] L l 3 1 N 1 .
1ooo 2000 3000 4000 5000

Chainage, ft

Figure 3 Grade computing data (see Data Sheet 1)
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Typicals Data 1.6

Typicals are used to define the profiles of the proposed earthwork formation. Typicals data consists of
a series of right-hand half-typicals each specified by a reference number and up to 29 pairs of offsets
and levels.

Station data (see 1.7.2) contains the typical reference numbers of the half-typicals which are tobe used
to generate the full typical at a station. Left-hand half -typicals are generated as the mirror image of
right-hand half-typicals as shown in Figure 4.

At a particular station it is not necessary to uge the same half-typical for the left-hand and right-hand

sides of the profile, Both cut and fill half-typicals are specified for each side and the calculations pro-

gram selects the required typicals at each station depending on whether the outermost point is in cut or
in fill, The outermost point is also the point at which the side slope commences,

For each side of the roadway, the program first selects the relevant cut half-typical and calculates
the offset and level of the shoulder (that is, outer extremity) of the typieal. If this point lies exactly
on or below the terrain, then the cut half-typical is used. If the point lies above the terrain, the fill
half-typical is selected, and the offset and level of the new shoulder are calculated. If this new
point lies above the terrain, then the fill half-typical is used; howewer if the new point lies

exactly on or below the terrain, then the cut half-typical is re-selected and used regardless of
earlier circumstances. The full typical (either supplied or built up from standard half-typicals)

at a station should not extend beyond the extreme terrain point on each side. The description of

the calculations program (page 52) details the effect of disobeying this rule.

There is also a facility for specifying full typicals at the particular stations if the required profiles
cannot be generated from the stored typicals data (see 1.7.6).

Input Variables 1.6.1
The following variables are punched in tabular form:
Typical reference number.

Offset of a point on the typical from the construction centre-line.
(All offsets are positive or zero.)

Level of the point on the typical, relativeio the grade level.

The latter two variables are repeated, building up points that, when joined by straight lines, give the
shape of the half-typical. The order of the points must be such that when joined by straight lines in that
sequence, the correct shape results. Overhangs are not permitted in typicals or half-typicals.

The typicals data must be preceded by the directive TYPICALS DATA and terminated with the characters
EODA. After the completion of the data for each half-typical except the last, the terminator EOTY must
be punched.

The first typical quoted must be number 1, and the subsequent typicals should be in ascending
order.

The offset must precede the level and be separated from it by a space character. Each line of numeric
data must be preceded by a tabulate character as shown on Data Sheet 2, page 12,

4048(9.71) 13



Construction [Centre line

Offsets, ft

—25  ~20 -1 =10 =5 q 5 10 15 20 25
T T T RN ¥ T 1 1 1 T i
ot
. o GRADE LEVEL
-0-5} x"‘T\x
< -1vof ; | l
E B ) : ———————— d \j
-2.0} Yoo == =~FYPICAL REF 1 TYPICAL REF 1
(LEFT) (RIGHT)

ft

1
o 4: GRADE_LEVEL |~
-0 b /1

-ro TYPICAL REFZ = TYPICAL REF 2
-1.5 (LEFT) (RIGHT)

Level,
L}
W emm— X

T

Figure 4 Typicals

If no standard typicals are required, the tables must be deleted, leaving the directive TYPICALS
DATA and the terminator EODA to be punched on consecutive lines.

Station Data 1.7.

The station data is necessary to complete the standard information for each station, and once specified,
applies to subsequent stations until a change is made.

Compulsory Variables Input for Each Station 1.7.1
The following variables are punched for each station:

1  Station number. From two to eight alphanumeric characters are permitted. The station number is
used only for station recognition purposes and never for cross-referencing.

2 Chainage at the station. This is used for cross-referencing.

Grade level. If the grade level is to be calculated using grade data (see 1.4), this variable is punched
as zero. Negative values of the grade level are not accepted.

This data is punched on separate lines in the order given above (see Data Sheet 3a, page 14). Where none
of the optional variables (see 1.7.2) shown on Data Sheet 3a is to be altered, Data Sheet 3b can be used
for subsequent stations. The examples shown on pages 14, 16and 17 form a set of information for stations
S1 to S8 on Data Sheets 3a (Example 1), 3b and 3a (Example 2).

14 4048(9.71)



1.C.T. 1900 Series cut and fill program
tape input

. Reference - Data Sheet 3a
Sheet number Ex. 1

b = Tabulator Character
V = Space Character
¥ = New Line

}

Delete these 2 boxes on all but the
first Station Data Sheet

OR
Delete on first Station Data Sheet.

N(or e
|
NO |~
(e}
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Station Name and/or Number

Chainage

Grade level

Topsoil Thickness

Topsoil Extra Width

Resoil Depth - horizontal ~ verges, central res.
Resoil Depth - Normal - on Slopes '
Resoil Extra Width

Distance to Fence line Left

Distance to Fence line Right

Distance from & Terrain to Datum of Typicals
Berm in Cut - Width

Berm in Cut - Vertical Separation

Berm in Cut - Max. Top Vert. Separation
Berm in Fill - Width

Berm in Fill - Vertical Separation

Berm in Fill - Max, Btm. Vert. Separation

Side slope in cut - Natural Tan. if simple.

If slope to be automatically selected
from height of cut - Give SSCT a value
of 0 & fill in gairs of slopes (Nat, Tan.)
& heights of Cut - Max. No. of 10

Side slope in Fill - Natural Tan. if Simple.

If slope to be automatically selected
from height of Fill - Give SSFL a value
of 0 & fill in pairs of slopes (Nat, Tan.)
& heights of Fill - Max. No. of 10

It Fill berm data set (BWFL, BVFL, BHFL) delete
as applicable - if not, delete both.

If Cut berm data set (BWCT, BVCT, BHCT) delete
as applicable - if not, delete both.

If material slopes vary (see.

Ne 'MATERIAL SLOPEI[§

material data) delete as
applicable - if not, delete both.

Ty cLv 1 [
T T _ 1T _ T °7
BITYCRUY 1 |n
T T _T1_ 1.7
BITYFL VY 2 |N
T _ T 1 v T
PITYFRY 2 [N
] v »
bl O\ v N
b N ¢ N
1 \ v »
1 % N
1 AN N
v N\ n
v N
¥ X

J

Typical Reference No. in Cut ~ Left
Typical Reference No. in Cut - Right
Typical Reference No. in Fill - Left
Typical Reference No. in Fill - Right

If Typical is not standard TYCL, TYCR
TYFL & TYFR are set to 0 and
Typical is defined by pairs of Off sets
and Levels - up to 58 No. pairs

Note: This forms first sheet of Station Data or can be used for subsequent Stations where variables alter.
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Optional Variables Input for Each Station 172

Some or all of the following variables may be punched for each station and apply to all the following
stations until any of them is changed by giving a new value to the variable. If the variable is omitted for
the first station, the variable in question is set to zero.

TOPT

TXWD

RSDP

RSDS

RXWD

FLFT

FRHT
CLIN

16

Topsoil thickness. This variable specifies the depth of topsoil to be removed at the station

in question. If the topsoil depth to be removed varies across the terrain at the station, it is
necessary to define topsoil as a stratum under STRATA DATA (see 1.9). If this strata facility
is employed using the material name TOPS, then TOPT is ignored by the calculations
program.

Topsoil extra width. It is sometimes necessary to remove topsoil over an area beyond that
bounded by the slope stake line. TXWD is the extra width beyond each stake point over which
topsoil is to be removed.

Resoil depth. The thickness of topsoil which is to be replaced on verges, central reservation
and berms.

Resoil depth on side slopes. The thickness is normal to the slope. RSDS is used only

to calculate volumes and not to cut back sideslopes. It is taken over the whole sideslope,
including berms. In order to be consistent with RSDP, the sideslopes that are drawn from
the end of the full typical are taken to represent the underside of the resoil, not the
finished levels.

Resoil extra width. The extra width over which topsoil has to be replaced other than on side
slopes and topsoil strippage extra width (TXWD). It is the sum of the widths of resoil in the
verges and central reservation.

Distance from the left slope stake point to the left fence line. The left slope stake point and
fence line are those to the left of the construction centre-line when viewing the station in
the direction of increasing chainage. The slope stake point is the intersection of the existing
ground level and the side slope.

Distance from the right slope stake point to the right fence line.

Distance of the terrain datum from the construction centre-line of the proposed earthworks.
This variable is negative if the offset of the construction centre-line from the terrain datum
is to the left when viewing the station in the direction of increasing chainage, and positive
if the offset is to the right.
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Reference - Data Sheet 3b

Sheet number

1.C.T. 1900 Series cut and fill program

tape input/amendment

Tabulator Character

New Line

D=

N

This sheet to be used for sucessive

STATION DATA - Continued

stations where variables remain constant

Grade level (set to 0 if

Station name and/or number Chainage

(Min. 2 ch. max. 8)

it is to be calculated)
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I.C.T. 1900 Series cut and fill program Reference - Data Sheet 3a
tape lnput Sheet number Ex.2

D = Tabulator Character
V = Space Character
N = New Line

m } Delete these 2 boxes on all but the

[ AT 30 N—D AT ARN] first Station Data Sheet
OR
E ©'s T|¥ Delete on first Station Data Sheet.

B[S 8 N Station Name and/or Number
b6 2 00 N Chainage
B|120-6 N Grade level
BTOPT V -§ |N Topsoil Thickness
BLFH—WD—§————N Topsoil Extra Width
B|{R'S DP ¢’ 25 [N Resoil Depth - horizontal - verges, central res.
B[RS DS Vv .25 [» Resoil Depth - Normal - on Slopes
B HR—X W Resoil Extra Width
B|FL'FT VvV 6.0 |¥ Distance to Fence line Left
B|[FRHT ¥ 6.0 |N Distance to Fence line Right
LNl r Distance from & Terrain to Datum of Typicals
LS AN LN 3 N — Berm in Cut - Width
VO Ty N Berm in Cut - Vertical Separation
b~ H— e ——— N Berm in Cut - Max. Top Vert. Separation
[ T AL — Ty Berm in Fill - Width
B V—F by N Berm in Fill - Vertical Separation
D R — Berm in Fill - Max. Btm. Vert. Separation
Isls'scT v © | . Side slope in cut - Natural Tan. if simple.
L 0-3 v § kot If slope to be automatically selected
bl 0.25 VvV 85 |» from height of cut - Give SSCT a value
b 0-2 v 5 N of 0 & fill in pairs of slopes (Nat. Tan.)
) 0-18 vV O e ) & heights of Cut - Max. No. of 10
[bf[s's'FL’v O |[n Side slope in Fill - Natural Tan. if Simple.
b] 03 V 5 |n ]
T oas v i | Hslope o be automaticaly seiected
b 02 V O N of 0 & fill in pairs of slopes (Nat. Tan.)
- I — & heights of Fill - Max. No. of 10
- - p
B I Fill berm data set (BWFL, BVFL, BHFL) delete
N ~E T LL BERM¥ as applicable - if not, delete both.
F'u'r B E-R M|¥] I Cut berm data set (BWCT, BVCT, BHCT) delete
ke 'C'U'T' 'NMI‘N‘I as applicable - if not, deletebo
WATERI AL SLOPE If material slopes vary (see
T AT R L AL e oy material data) delete as

applicable - if not, delete both.

BlrTycrLv O |In Typical Reference No. in Cut - Left
BITYCRY O I Typical Reference No. in Cut - Right
bTYFLY O In Typical Reference No. in Fill - Left
BTYFRY O |[m ) Typical Reference No. in Fill - Right
bl ~40-67 v 19%-36|n
b{ —22-83 ¢ 196-37|n
b o v 198-21]%
b 3__v 2031 8 If Typical is not standard TYCL, TYCR
bl 17-28 v 206-82|n ! TYFL & TYFR are set to 0 and
b 469 v 205-73|n Typical is defined by pairs of Off sets
— = and Levels - up to 58 No. pairs
T~ ¢ N
1 T~ |n
B ¥ kad )

Note: This forms first sheet of Station Data or can be used for subsequent Stations where variables alter.
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GRADE

Yy
BHCT

aver

LEVEL

Berm @x > BHCT so berm is inserted
Berm @y < BHCT so berm is not inserted

' NOTE: BVCT is measured from the
shoulder (i.e. the level of the outermost
point on the typical), not from the
grade level.

Figure 5

SIMPLE SIDE SLOPE [N CUT

SIMPLE SIDE SLOPE IN FILL

Figure 6 Simple side slopes

18
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If the facility for the automatic positioning of berms is to be used, the following data is punched (see
also 1.,7.4):

BWCT Width of berm in cut.
BVCT Vertical separation one from another of berms in cut.

BHCT (for cut slopes). The maximum by which the vertical separation of the top berm and slope
stake level can exceed BVCT. BHCT is also the minimum vertical separation of the top berm
and slope stake level as shown in Figure 5.

BWFL Width of berm in fill.,
BVFL Vertical separation one from another of berms in fill.

BHFL ( for fill slopes). The maximum by which the vertical separation of the bottom berm and slope
stake level can exceed BVFL. BHFL is also the minimum vertical separation of the bottom
berm and slope stake level.

The following data is punched to set side slopes (see 1.7.3):

SSCT Tangent of the angle of the side slope in cut.

SSFL Tangent of the angle of the side slope in fill.

The following data is punched to select the required typicals (see 1.7.6):
TYCL Reference number of left half-typical in cut.

TYCR Reference number of right half-typical in cut.

TYFL Reference number of left half-typical in fill.

TYFR Réference number of right half-typical in fill.

The reference numbers punched here are the reference numbers of the required half-typicals which are
specified in the typicals data (see 1.6.1).

The value of each variable must be preceded by its four-letter code reference and separated from it by
a space character. Each four-letter code must be preceded by a tabulate character. All those variables
not punched for the first station are given a value of zero. For subsequent stations, only variables which
have different values to those of the preceding station are punched, together with their code reference.
Those not re-specified are assumed to be as for the previous station.

The values described in this section are shown diagrammatically in Figure 7 (for fill) and Figure 8
(for cut).

Side Slopes 113

If simple side slopes are required, the variables SSCT and SSFL are punched as shown on Data Sheet
3a, where the numeric value is the tangent of the angle between the slope and the horizontal.

The selection of height-dependent slopes is possible if the slopes and height intervals are punched as
shown on Data Sheéet 3a, Example 2. The automatic cut slope selection data (under SSCT) mean the
following, where H is the vertical height between the slope stake point and the shoulder:

H < 5ft the angle of slope = tan 0.3
5ft <H < 8ft 6in  the angle of slope = tan™ 10.25
8ft Bin<H < 15ft the angle of slope = tan” 10,2
156t <H the angle of slope = tan™ '0.18
Up to ten pairs of slopes and heights may be specified.

If height-dependent slopes are specified, the program will compute for each station the left and right
side slopes depending on the values of H for the station and whether each shoulder is in cut or fill,
However, along any continuous section of cut or fill the program will vary the side slopes if any of the
critical heights H are exceeded. In general, this is not acceptable. For each length, the 'worst case'
slope can be selected by the user from the printout. These slopes can then be specified, using amend-
ment data, as simple side slopes for each section of cut or fill.
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Typicals are defined for earthworks calculations with o points
(i.e. underside road construction) related to the grade level
and new construction ¢. O points show the finished profile,
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The program can then be re-run, using these amended values, and a new set of results obtained.

Berms' 1.7.4

The data that the calculations program uses to generate berms in cut and in fill is detailed in 1.7.2.
However, directives are also employed so that the engineer can direct the program to insert berms or
not in any section of the route.

These directives are shown on Data Sheets 3a and remain valid until altered. For example, if

FILL BERM - meaning Generate berms on embankment slopes is input, it remains in force until

NO FILL BERM - meaning Do not generate berms on embankment slopes'is input. Similarly, if the directive
CUT BERM - meaning Generate berms on cutting slopes is_input, it remains in force until

NO CUT BERM - meaning Do not generate berms on cutting slopes is input.

Berms are horizontal in cross-section. They run parallel to the grade level unless BVCT or BVFL are
changed from one station to the next. In this first version of the program, the 'maximum vertical
separation of the top (or bottom) berm and slope stake level' (BHCT and BHFL in 1.7.2) criterion is
applied at each station and may result in berms not running until they reach the slope stake line. This
can be corrected, when it has been discovered from inspection of the results, by setting BHCT (in cut),
or BHFL (in fill), to zero at the stations where berms have been truncated. This is achieved using the
amendment program and a corrected set of results is produced by the computer.

Material Slopes 175

If the engineer wishes the program to construct cut side slopes from the material slopes specified in
materials data (see 1.5), he must use the directive:

MATERIAL SLOPES
This directive will remain effective for all stations in cut until he specifies:

NO MATERIAL SLOPES
These directives form part of the station data. (See Data Sheets 3a, Examples 1 and 2, pages 14 and 17.)
The program does not permit the use of berms with material slopes.

Typicals 1.7.6

If stored typicals are to be used, the reference numbers of these are given by TYCL, TYCR, TYFL
.and TYFR (see 1.7.2) as shown on Data Sheet 3a, If , however, the stored typicals are not applicable
(see 1.6.1), then these four variables must be punched as zero. Following these and starting on the next
line, the specific typical must be defined using a series of offsets and levels, Offsets from left to right
must be punched in the correct sequence. The offsets are measured from the construction centre-line
which was specified in 1.7.2, The sign convention of these offsets is that when the typical is viewed in
the direction of increasing chainage, offsets to the left are negative and those to the right are positive.
The levels are absolute levels, based on ordnance datum or some agreed bench mark, A maximum of
58 pairs of offsets and levels may be specified. A specific typical must be completely specified, even if
identical to one given previously. For a specific typical, the offset precedes the level, and they

are separated by a space character as shown on Data Sheet 3a, Example 2.

The BREAK Indicator 1.1.7

A facility which the program provides is the BREAK indicator. This is used if earthwork quantities for
cut or fill are not required to be calculated between the station at which the indicator is set and the

4048(9.71) 23



24

1C.T. 1900 Series cut and fill program Reference - Data Sheet 3¢

tape input Sheet number Ex. 1

b = Tabulator Character
V = Space Character
N = New Line

STATION DATA - Continued This sheet must follow either sheet 3a or 3b
at the station at which the "BREAK" is to occur

BRE A KN

< T/IALNDV 017 ¥ Area of land
& D|/A SEE V 380 [N Area for Resoil
Eg B([ATOP VvV 083 |N Area of Topecoil Strippage
2; |V TOP V[28-2 N Volume of Topsoil Strippage
§§‘ BI[VTRE Vv 28-7 [N Volume of Resoil
2o 9 B{V F 1L V6839 |N Volume of Fill
55 bB|v C U T V2190 N Volume of Cut
:'; B|GRANV V10490 (N Material and Volume 1
8e B[SOF T v1100 [N Material and Volume 2
53 ] ¥ N Material and Volume 3

T N Material and Volume 4

v K2s Material and Volume 5

up to 20

Note: With ‘BREAK’ set values are not calculated hetween this Station and the preceding Station ie. at bridges. roundahouts etc.
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l.c.'l'.190080rioocutandﬁllpwgram Reference - Data Sheet 3c

tape input Sbeet number___ Ex-2
D = Tabulator Character
¥ = Space Character
N = New Line
STATION DATA - Continued This sheet must follow either sheet Sa or Sb

B R 'E A K|%]
: YAt Peome——N Area of land
§ } SEE VY N Area for Resoil
9 P|ANTO PV N Area of Topsoil Strippage
2 SRy Ner v » Volume of Topsoil Strippage
F g PIVT RE V N Volume of Resoil
2% 1 PlvFI DNV » Volume of Fill
a5 PlvcuTX N Volume of Cut
=s | 1B AN » Material and Volume 1
22| [® v o\ ¥ Material and Volume 2
- N RN Material and Volume 3
i) v NN Material and Volume 4
] Material and Volume §

l up to 20

Note: With ‘BREAK set values are not calculated between this Station and the preceding Station i.e. at bridges, roundabouts etc.
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25



26

L.C.T. 1900 Series cut and fill program
tape input/amendment

Reference - Data Sheet 4
Sheet b

b = Tabulator Character
¥V = Space Character
» = New Line

delete if 'AMENDMENT'

was last directive given
IE DA l«)&l

[TERRATIN DarTaln

[eres—=]

but first sheet of Terrain Data
OR

Delete this box on first sheet

} Delete these 2 boxes for all

Chainage e« E ©S T[#| Chainage
(p]1250 |»
Offset Level Offset Level
B -60 v &12.21 [n b| -9 v §27.2 =
b] -u40-5 V S18.77 N ' B| -s55 vV 528 N
b| -2 V 4A6-2 [N B O Vv 520-21 |N
B 20 YV 483 N ) 22-5 9 §16.6_ |8
b 75-21 V LB81-27 N b g7 V %5iq9.3 1N
¥ N ] ] ¥ N
b\, v N b\ v N
IN v ¥ P\ v [
JIN v ¥ JAN v N
bl \ v N ' b\ v N
b \ v N ) \ v i3
i) \ v N i3 N\ v N
b \ v N i) \ ¥ N
P A\ N i) v N
b LN N b N N
=1 ] v\ N g i) v\ N
5 b v o\ N _§ b v o\ N
£ b v\ » . £l b v\ ®
3 =2
& b v \  In L |p v \ N
El B v N El b v \ =
El [® v \[# § ) v \ [¥
s P v & i) v A3
< b v M) -— - [P v 3
l—’@'e's"r» Chainage e E ©S T|¥| Chainage
- [p]1350-61n [s]1400 |x
Offset Level Offset Level
b| -j20.2 V §31-2 [N : bl -100-0V §21.3 |N
b 3 v 517 N b 90-0 V _§22.1 [N
B 73 vV S13-.8 [N B v N
¥ N T 7
Y v N ' N v N
B\ v N b v N
B\ v N JAN v N
O\ v N b\ v N
L) \ v N P \ v N
;) \ Vv N ' b \ v N
1 \ v 53 P \ v N
1 \ v B b \ Vv N
i} v N P N N
L LN [ . P LN N
) v\ N b v\ N
[ 1 v o\ N =) i) v\ N
5 1] v o\ N 5 i) v\ N
2 £
£ i) v \ N ' € b v \ N
g2l N v N 2l ¥ v N
El I v \ [» El [® v N\ |»
g 1 v \ [# g [ ) v NS
g ] v N g 1 v J%
- ® v - v ® v
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previous one. This facility may be used at bridges, tunnels, viaducts and roundabouts, etc. K the
indicator is not set in these cases, the calculation of earthwork quantities is continuous through these
structures. If the indicator is set, earthwork quantities, calculated manually or by computer program,
may be input so that cumulative quantities will be correct. The quantities are:

~ ALND Area of land required for construction
ASEE Area for seeding
ATOP Area of topsoil strippage
VTOP Volume of topsoil strippage
VTRE Volume of topsoil replacement
VFIL  Volume of fill
VCUT Volume of cut

followed by a list of material names and corresponding volumes, including each material defined in
strata data (see 1.9). Each pair of material names and volumes is punched on a separate line.
Material volumes need not be given when VCUT is specified.

Each of the above values punched must be preceded by its code reference and separated from it by a
space character as shown on Data Sheet 3¢, Example 1 page 24. Each code must be preceded by a
tabulate character.

Al the above volumes are input in cubic yards or cubic metres. The areas are all input in square yards
or square metres except the 'Area of land required for construction', which is input in acres (for
British measure).

The break indicator, BREAK, is set before the end of station indicator (EOST) of the station following
the break. Those of the above quantities that are not punched are assumed to be zero. (Data Sheet 3c,
Example 2, page 25 shows an example where no values have been input.)

The station data must be preceded by the directive STATION DATA and terminated with the characters
EODA. After the completion of the data for each station except the last, the terminator EOST must be
punched. Chainages must be presented in increasing order. Each line of numeric data, as opposed to the
directives and end indicators, must be preceded by a tabulate character.

A complete set of station data for a simple job is shown in Chapter 4.

Dump or Borrow Pits 178
The BREAK facility can be employed to simulate the use of a dump or borrow pit.

A station must be specified at the chainage at which the pit occurs together with a 'dummy’ station at

a very small chainage past the pit station. The difference in chainage should be as small as possible,

e.g. 0.001 (feet or metres), and certainly less than 1 foot or 1 metre. At the dummy station, the BREAK
facility is used and-the dump or borrow volumes are input in the list of variables that is allowed to follow
the directive BREAK. Dump volumes are input as fill volumes and borrow volumes are input as cut
volumes; they also appear in the detailed materials volumes list.

If the volume to be dumped is a material or materials unsuitable for fill, this must be input as a
NEGATIVE value of CUT volume and also as negative volumes of the particular material(s).

Terrain Data 1.8

The terrain data defines the profile of the existing ground at each station.

Variables Input for Each Station 1.8.1

The following variables are punched in tabular form for each station: the chainage followed by pairs of
offsets and levels for the terrain. The offsets are measured from the terrain datum, which was specified
in 1.7.2. The sign convention for these offsets is as usual. Offsets to the left, when viewing the station

in the direction of increasing chainage, are negative and those to the right are positive. The levels are
absolute levels, based on ordnance datum or some agreed bench mark. A maximum of 40 pairs of
offsets and levels, and not less than two pairs, may be specified for each station. The minimum con-
dition is therefore a straight line. Chainages must be presented in increasing order. All the stations
included in the terrain data must be included in the station data and no other stations may be defined.
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The calculations prograin joins adjacent terrain points with straight lines to form the terrain profile at
each station. This must be borne in mind when selecting the points to be input.

Terrain data should normally extend beyond the future slope stake points of the completed earthworks.
H full coverage is not given, truncation will occur, since terrain data is never extrapolated. Truncation
means that the side slope in either cut or fill will terminate in a vertical slope to meet the extreme
point of the terrain data. If this inadvertently occurs, areas and volumes will not be calculated as
intended. Truncation is indicated on the output schedule by a 'T'. Use may be made of this facility at
retaining or dwarf walls.

The terrain data must be preceded by the directive TERRAIN DATA and terminated with the characters
EODA. After the completion of the data for each station except the last, the terminator EOST must be
punched. An example of terrain data is shown on Data Sheet 4, page 26.

Each line of numeric data, as -opposed to the directive and end indicators, must be preceded by a
tabulate character. Each offset and level must be separated by a space character. Terrain data at a
station must be presented from left to right when viewed in the direction of increasing chainage, i.e.,
offsets of successive points must not decrease algebraically.

Overhangs are not permitted in terrain data.

Strata Data 1.9

The strata data defines the profiles and materials encountered below ground level for each station in
cut. Strata data can be used to obtain results at both the pre-construction (design or pre-planning) and
post-construction (measurement) stages.

Pre-construction Stage . 1.9

At the pre-construction stage, little information is available about the strata, and therefore assumptions
have to be made. The available information is obtained from trial pits, bore holes, geological records,
etc. This may be available at each station, that is, a bore hole or trial pit at each station giving the
strata levels at one point for the station. However, assumptions have to be made about the strata
profiles across the remainder of the station. It is probable too that the information is available only

at, say, intervals of every ten stations, Thus, further assumptions must be made about the shapes of
the strata 1nterfaces in the longitudinal direction.

At each station, it is assumed that there is data for only one point on the station, that is, one bore hole
‘or trial pit. The levels of the strata interfaces are given relative to the ordnance datum or some agreed
datum. The program then provides for one of two assumed profile shapes for the width of the station,
using the indicator HORIZONTAL or PARALLEL. (See Data Sheet 5a, Examples 1 and 2, pages 32 and
33.). HORIZONTAL indicates that the interface profiles are assumed to be horizontal for the entire width
of each station, at the levels found at the bore holes. When HORIZONTAL strata interfaces are
specified, the GROUND LEVEL given must be the level at the terrain centre-line, interpolated

manually if necessary. PARALLEL indicates that interfaces are assumed to be parallel to the

ground above, as defined in terrain data, at depths calculated by the program as the difference

between the strata interface levels and the ground level at the bore hole.

Where bore hole information is not available for each station, the levels of strata at each station between
bore holes are found by linear interpolation.

Having specified HORIZONTAL or PARALLEL for the stations, 1t applies to the whole length of the
road and the indicator cannot be changed along the route.

Post - construction Stage 1.9.2

At the post-construction stage, as each strata interface is revealed, it may be recorded in the same
way as a terrain level, i.e., as a profile with offsets and levels at each station. The points must be
chosen in such a manner that when they are joined by straight lines, the resulting shape is as close

an approximation as possible to the actual profile. The indicator DETAILED is specified at this stage
(see Data Sheet 5b, page 34). The offsets and levels for an interface must continue right across a station
even if this interface coincides with part of another interface. This could occur with a lens as shown

in Figure 14,

The offsets and levels need not extend beyond the excavated slopes. Interface data not extending fully
across the width of the excavation will be extrapolated horizontally by the program to calculate the
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intersections with the side slopes. In this respect, there is a difference from the terrain data which is
never extrapolated. For accuracy, the extreme offsets should be as close as is possible to the side
slopes.

Having specified DETAILED, this applies to the whole length of the road. It is not possible to change

. from DETAILED to HORIZONTAL or PARALLEL along the route. No interpolation over intermediate
stations is possible when using the DETAILED indicator, and a note will be printed on the line printer
for each station at which information is not provided. Usually, topsoil is considered to have a constant
thickness (PARALLEL to the terrain) but it is dealt with in the station data and is not repeated in the
strata data. However, if the topsoil thickness varies across the station and it is wished to strip all
topsoil, then it can be defined as a stratum using the name TOPS. H this is done, the volume of topsoil
stripped is output under the heading TOPSOIL STRIP VOL and is not included in cut or fill volumes or
in the mass-haul diagram. When topsoil is specified in strata data as a stratum at a station, the value
of 'topsoil thickness' (TOPT on Data Sheet 3a) is ignored by the program at that station.

Variables Input for Each Station 1.9.3

The following variables are punched for each station, at both pre- and post-construction stages (see
Data Sheets 5a and 5b, pages 32 to 34).

1 Station name. From two to eight alphanumeric characters are permitted. This does not have to be
the same name as that specified in the station data (1.7.1) when using the indicator HORIZONTAL
or PARALLEL. When using the DETAILED indicator, the station names must be identical.

Chainage.
3 Ground level. For HORIZONTAL and PARALLEL data.

Strata interface definition. This consists of two four-letter codes for the adjoining materials,
separated by a solidus character. The four-letter codes of these materials must have been previously
included in the materials data (see 1.5.1).

5 Offset of a point on the interface from the construction centre-line (DETAILED only).
6 Level of strata interface. ‘

A maximum of seven materials (six interfaces) may be defined at each station. Chainages must be
presented in increasing sequence. If the strata occur in the same order for consecutive stations or bore
holes, the strata definitions need not be repeated for these stations. The levels for each station, how-
ever, must be presented in order. This order is assumed to be constant until a new order of strata is
defined at a station. When this occurs, all the strata must be redefined, even if only one stratum is
changed. (See Data Sheet 5a, Example 1, station BH 23.) When offsets and levels are used, they must
be presented in that order and each pair separated by a space character. The sign convention for offsets
and the order of punching these are as defined in 1.7.6.

If a lens is formed as shown in Figure 15 then at the beginning of the lens, station A, the thickness of the
sand stratum must be input as 0 (zero) in the 'Strata Level' column to allow the normal interpolation

to be carried out. Station D is treated similarly. An example of this is shown on Data Sheet 5a, Examples
1 and 2, between stations BH 23 and BH 25. Figure 16 shows, in diagramatic form, the situation
represented on these Data Sheets.

The strata data must be preceded by the directive STRATA DATA and terminated with the characters
EODA. After the completion of the data for each station except the last, the terminator EOST must be
punched. Each line of numeric data, as opposed to directives, indicators and material names, must be
preceded by a tabulate character.
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32

LC.T. 1900 Series cut and fill program
tape input/amendment

Reference - Data Sheet 5a
Sheet number Ex.1

b = Tabulator Character

V = Space Character
N = New Line

Delete if 'AMENDMENT'
E ©D Al*l was last directive given
ISTIRATA DATAIR
PARALLEL |- Write PARALLEL

or HORIZONTAL

Delete these boxes on all but
the first sheet of Strata Data

OR

Delete on first sheet of Strata Data

Station or Borehole Ref. Chainage Ground level
B W 27717 ' [w[o]| 10000 [n[b [103-17]8]
Material Interface Strata level

TePs /cLAaY[w [v] 102.67 [
C'L'A Y/ GRAVIN [B] 101-37 |¥ Note: If interfaces in same order as
K-V -
GRA V. "R'O‘CrK N 'T: 9g-37 |N Maximum 6 ?reviou.tly set, delet'e all material
——— — N B N interface refs. Just input Strata
7 ————IN! v N Levels.
R D .
[E ©'s T[]
Station or Borehole Ref. Chainage Ground level
[([8’™v” 272" " [u[s[ 10100 __ [n]n[102-17]xn]
Material Interface Strata level
—————— blro1-27 [n]
~. !/ %] [v] 100-17 N
TN T T sl 9r-23 e
Y <" % ’ ~ Maximum 6 See Note above
s
T >
E © S T|¥]
Station or Borehole Ref. Chainage Ground level
[s][B'H 2737 " Inlu] 10200 Tn[v]ro1-82]n]
Material Interface Strata level
TOePs / ccAVYN [p] 00-32 |n
cCLAY ' PEATIN]| |® o N
PeEAT / erAVIN\[s] @9-17 In .
LQ‘R‘AV‘/'WC'K N 'b %37 |n Maximum 6 See Note above
— » ~
L] Al T 7 T v ¥ ¥ * ,‘_' *
[E 0 s T|N]
Station or Borehole Ref, Chainage Ground level
[e[e™® 274" ~ " Infs] 10300 [N]p]9e-17]x]
Mateg-ial Interface Strata level
S [ wm
T~/ Bl Ip| 96-32 |n
AR ONO T
< " % ’ ol Qw17 P Maximum 6 See Note above
T NN N
e 51 G ™y
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I.C.T. 1900 Series cut and fill program
tape input/amendment

_Reference - Data Sheet 5a
Sheet number Ex.2

B = Tabulator Character
V = Space Character
N = New Line

Delete if 'AMENDMENT'
MWas last directive given

N |- Write PARALLEL
or HORIZONTAL

Delete these boxes on all but
the first sheet of Strata Data

OR
m Delete on first sheet of Strata Data
Station or Borehole Ref. Chainage Ground level
I8 27" T [nb] 1rou00  [N[B] 9923 [¥]
Material Interface Strata level
\r T4 [e] 498.83 |%
\ 7 sl iw Q N Note: If interfaces in same order as
— maariNG TR N .
— \ —— 964 Maximum 6 ?rewously set, delel.e all material
NG N{VID| 95.715 [N interface refs. Just input Strata
NG [¥] [w N Levels.
TNy ~
E © 5 T[¥]
Station or Borehole Ref. Chainage Ground level
[(e]s'w” "27¢" " " [n[n] 10500 [n[v[107-17]x]
Material Interface Strata level
Ters /cLAYI|N [B] q49.71 [n
cLrAY /erRAVIN [3] 9712 |n
e AV TR e N -
G.R A 'V — "R'O 'C rK } : 36-32 & Maximum 6 See Note above
B N
i ¥ |p ot
gﬁon or Borehole Ref. Chainage Ground level
IN_" " Islsl [s[n] [¥]
Matenrial Interface Strata level
— N7 TR > "
— =l o P
—r— /LX — T } 5 -
T T Iw B . Maximum 6 See Note above
N w8 e N
T Eae NN [ N
E © S T|N]
Station or Borehole Ref. hainage Ground level
o] [#]5] \ [#]p] []
Material Interface Stiqta level
: . , T B AN o
/ IS Y
. — g y N o '
T ' 5 NI Maximum 6 See Note above
r — g > "
r — — % Iy
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34

I.C.T. 1900 Series cut and fill program
tape input/amendment

Sheet number

Reference - Data Sheet 5b

B = Tabulator Character
V = Space Character
¥ = New Line

Delete if 'AMENDMENT"

[£'0' D A|#] waslastdirective given
[sTr]r"A’T A D'A'T A[N] g::;t:ht:eetsgtas‘:::;fggl but
DETA I LE D|¥ OR
@ Delete on first Sheet of Strata Data
—— ST TR
Bls 21 ' N| Station name B[S 22 7 7 [N] station name
Blt o000  [¥ Chainage s 5|1 3500 ' " |w| Chainage
TeP S/ CL A Y|N| Material interface TerPs/ ce AY[N| Material interface
Offset Level Offset Level
b ~60 V 108-72 [N L B| -713 vV 110-27 |N
B| -35 V (0412 [N b| -28 v 11283 |»
B 0 V 10267 |N ’ i) 12V 113.9] |®
B 32-7 V 10117 |N L) 89 v 116-11 N
b 63 V 102-32 |N s N
. v N IS v N
- ) v N . i N,V »
5 1 N~ N ) N N
< [ ™~ N b v \ N
=) b v~ % 1 v ~~ ¥
°l 1 v Y ' 1 v
Ll ar LIV LI LI N
IC LAY/ GRA V];LI Material interface IC LAY /GRA Vlsl Material interface
Offset Level Offset Level
B| 52 ¥ o427 | bl -58 Vv 102-81 |%
b -12 VvV 99-81 ¥ ' b -42 Y 103-67 |¥
) 10 Vv 499-71 |N Dl -31 Vv 10892 ¥
B 53 V 100-27 |¥ b 2V 108-21 |
o ¥ N b 10 ¢ 110-91 ¥
1 v N ] 13 VvV 109-2) [N
b v N . ) 16V 104-71 [N
P\ v N B 48 V 106-32 [N
b\ v » ¥ ¥
b\ v N ) v N
)] \ v N P\ v ¥
\ . \
777 N7 " 7 7 Tsl wMatertal interface "N "/ 7 U T [a] Material interface
Offset  \ Level L Offset \ Level
1 X N b \ v N
) v\ N i) \ v N
T v \ N ) ) \( N
1 v\ N . b N N
b v o\ N ) v \ N
b v \ N b v\ ¥
1 v N b v \ ¥
3 v \NEIE i) v NS
) v \[* . ) v \NIES
p v \N ) v N
h v N prr— - —l D v

Note: This sheet shows 3 material interfaces for one station. In fact this could be up to 6 material interfaces. Euch interface is shown

here with 11 pairs of offset and level; this could be up to 38.
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AMENDMENT PROGRAM - DATA ON PAPER TAPE

General ‘ 1.11

The primary function of the amendment program is to enable the user to update the information held

in the Cut and Fill file without having to re-input all the initial data. The amendment program is used to
alter any quantity of data held on magnetic tape files produced by the Cut and Fill input programs or

the Cut and Fill calculations program, so that the effect of changes in any of the input variables can be
readily evaluated.

The amendment program can be used to update only a valid file. A file that has been produced by an
input or amendment run in which ERROR messages (as opposed to CAUTION messages) were output

on the line printer, will not normally be valid. Any completed file produced by the calculations program
can be considered valid in this context. When using the amendment program, data held on the old
master file that is not required to be amended or deleted will be copied onto the new master file.

Unlike the input program, not all the main directives described earlier in Chapter 1 need be used; the
directives only for the parts of the data to be altered are specified. There are (in addition to those
described earlier in Chapter 1) six directives that are peculiar to the amendment program -
AMENDMENT, DELETE, SKIP, SNGL, CRRY and NO BREAK. The use of these is described in

the following sections. Apart from these additional directives, the format of the data is very

similar to that of the input program. Where the format is different, a suggested form of Data Sheet
has been drawn up; otherwise, the Data Sheets included in the earlier sections of this chapter are
also applicable for amendment data.

Job Heading 1.12

K it is required to alter the job heading, the directive HEADING must be given. This is followed on the
next line by the new job heading, which is terminated by a newline character as shown on Data Sheet 1
(page 36).

Amendment 1.143

The directive AMENDMENT is mandatory, and follows the new job heading if one has been specified,
otherwise it is the first item on the data tape. It is not possible to specify different units to those used
for the input program data. (See Data Sheet 1 page 36.)

Grade Data 1.14

The amended grade data must be preceded by the directive GRADE DATA and terminated with the
characters EODA (see Data Sheet 1 page 36).

If it is required to amend the values of the grade level and curve length for a particular chainage, the
chainage together with the amended values of the grade level and curve length are specified as for the
input program. If the value of this chainage is exactly equal to the chainage for which the amendment
is required on the old master file, then the new values of the grade level and curve length will be
substituted when the grade data is written to the new master file.

If it is required to insert additional values of chainage, grade level and curve length, the three new
values are specified (as for the input program) and these will be inserted automatically by the program
in the correct position on the new master file.

I it is required to delete a value of chainage, grade level and curve length from the old master file,

it is necessary to specify only the directive DELETE, followed on the next line by the relevant
chainage.

If it is found that, after amending data held on the old master file, no further data from the old file is
required to be copied to the new file, the directive SKIP is given. Any further new values of grade data
may then be given in the usual way on subsequent lines. This facility may be used, for example, if it is
required to re-specify all the grade data held on the old master file. To achieve this, the first line of
data should contain the directive SKIP, and all subsequent lines should specify the new grade data in the
usual way.

In all grade data, chainages must be in ascending order.
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36

LC.T. 1900 Series cut and fill program
tape amendment

Reference - Data Sheet 1
Sheet number

b = Tabulator Character
V = Space Character
N = New Line

[HTE'A:D:I :N'G!ﬂ

Maximum No.

T N'l
[AMENDME N T|¥
[GRADE DATAN
InsertBor a Grade level of
directive as Chainage at inter- intersection of
applicable section of tangents tangents Curve length
T T v v ﬁ-
— T v 1y
s e S e v v N
- v v N
T v v N
T v v ~
———T v v ~
N v v v N
T T [] v N
MR v v N
— v v 53
T v v F
T i v v N
T v v N
— v v v N
R v v N
T v v ]
| T v [] N
r—r—r—T—r— v v ¥
¥ T T T Al T v v 1
o v v N
! T v v N
) s v v N
— v v X
- ———r—r v v N
ol . v v N
g T v v N
- | e v v 3
A [l . — v v N
v v N
% v v N
o ) v v N
’ ) v v N
IE e DA l&l Delete if 'AMENDMENT"' was last directive given
MATERTAL S DAT AlN]
Insert B or
a directive Material Cut Fill factor Cut slope
as applicable name factor (0 if unsuitable) (Nat. Tan.)
—r—TTT v Ty 7 v =
Co T Tt AR ] v v N
R MR ] v v N
e —y v ; N
———r—r ——L v N
) v v v N
— — Ty v v Ky
—r—r—r—r— Ty v v N
o T T T T T L) T T v v v N
3 - Ty v v N
g T —r—— —y v v N
E : T T T T T v v v s
> T T Ty v v N
— —r gy v v =
——r r ———y v v N
— - gy v v N

Note: ‘Tops’ may not be deleted
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Materials Data 1.15

The amended materials data must be preceded by the directive MATERIALS DATA and terminated with
the characters EODA (see Data Sheet 1 page 36).

If it is required to delete a material from the old file, the directive DELETE should be given, followed
on the next line by the name of the material to be deleted.

Other lines of data consist of a tabulate character, material name, cut factor, fill factor and cut slope,
as for the input program. If the material name given is the same as one contained on the old master
file, then the new values of the cut factor, fill factor and cut slope will be substituted for those on the
old file, Otherwise, the line of data will be added to the materials data of the new master file, as long
as the total number of materials contained in this file does not exceed 20.

N.B. The directive SKIP may not be used in materials data.

Typicals Data 1.16

The amended typicals data must be preceded by the directive TYPICALS DATA and terminated with
the characters EODA (see Data Sheet 2 page 12). After the completion of the data for each half-typical
except the last, the terminator EOTY must be punched. Typicals may not be deleted from the old file,
but may be amended, or new typicals may be added. Thus, the directives SKIP and DELETE may hot
be used in typicals data.

The method of specifying each half-typical is the same as for the input program. If the typical reference
number given is the same as one contained on the old master file, then the subsequent new values of

the offsets and levels will be substituted for those on the old master file. If the typical reference number
is greater than the last one contained on the old file, then the program will add the given typical onto
the end of the typicals data on the new master file. Typicals added in this way must increase their
reference numbers sequentially; the reference number of the first typical added should be one larger
than the last on the old file.

Station Data 147

The amended station data must be preceded by the directive STATION DATA and terminated with the
characters EODA. After the completion of the data for each station except the last, the terminator
EOST must be punched, New stations may be added and existing stations amended or deleted from the
old master file. (See Data Sheets 3a page 38, 3b page 16 and 3c page 39.)

Stations are referenced within the program by chainage only, and station names are not checked. Any
station at which data is amended will be given the station name of the relevant amendment data, regard-
less of the station name on the old master file. Similarly, the grade level will be given the value
contained in the amendment data, unless it is zero, in which case the grade level will be calculated
from the current grade data. For all stations on the old master file at which the grade level was
calculated originally by the input program, the grade level will be re-calculated automatically by the
amendment program, using the current grade data.

If it is required to delete the data for a particular station, including the corresponding terrain and
strata data, then the directive DELETE must be specified. This should be followed by the station name,
and chainage. The grade level or any other variable must not be given. |

Variables at a particular station may be amended by giving the station name, chainage and grade level
(as for input program data) and then the list of variables and their new values (as for input program
data). Only the variables named will have new values assigned to them, the rest remaining as on the
old master file. Note that, unlike the input program, amended values of vatriables may or may not be
carried through' to following stations. If the directive SNGL is used, the value of the variable will be
changed only at the station in question. ¥ the directive CRRY is used, the value of the ‘variable will be
changed at the station in question and at all subsequent stations unless a later amendment changes the
value. These directives immediately precede the variable to which they refer and one or other must
be given in front of all the station variables and directives, except for station name, chainage, grade
level, BREAK and NO BREAK, and variables associated with a break (VCUT, ALND, etc.) as on Data
Sheet 3¢ (page 39). The CRRY and SNGL directives should occur between the tabulate character and
the variable name, without any intervening spaces.

The directive NO BREAK is given if it is required to cancel the effect of the directive BREAK that was
originally given at the station in the data of the input program,
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1.C.T. 1900 Series cut and fill program
tape amendment

Reference - Data Sheet 3a
Sheet number___

D = Tabulator Character
V = Space Character
¥ = New Line

Delete if 'AMENDMENT'

IE ©D Alxl was last directive given }

IsTaTieN DaATAN

(£ o s'T[¥]

Delete these 2 boxes on all but-
the first Station Data Sheet

OR
Delete on first Station Data Sheet

Insert directive if required otherwise delete.
Station name and/or number

Topsoil thickness

Topsoil extra width

Resoil depth-horizontal-verges-central res.
Resoil depth - normal - on slopes

Resoil extra width

Distance to fence line left

Distance to fence line right

Distance from & terrain to datum of typicals
Berm in cut - width

Berm in cut - vertical separation

Berm in cut - Max. top vertical separation
Berm in fill - width

Berm in fill - vertical sepa-ration

Berm in fill - Max, btm. vertical separation

Side slope in cut - Natural Tan if simple.
If slope to be automatically selected
from height of cut - give SSCT a value

of 0 & fill in pairs of slopes (Nat. Tan)

& heights of Cut - Max. No. of 10

Side slope in fill - Natural Tan if simple
If slope to be automatically selected
from height of fill - give SSFL a value
of 0 & fill in pairs of slopes (Nat. Tan)
& heights of Fill - Max. No. of 10.

If fill berm data set (BWFL, BVFL, BHFL)
delete as applicable - if not, delete both

If cut berm data set (BWCT, BVCT, BHCT)
delete as applicable - if not, delete both

material data) delete as applicable

If material slopes vary (see
- if not, delete both

Typical reference No. in Cut - left
Typical reference No, in Cut - right
Typical reference No. in Fill - left
Typical reference No. in Fill - right

If Typical is not standard TYCL, TYCR,
TYFL, TYFR are set to 0 and Typical
is defined by pairs of off sets and

level - up to 58 No. pairs
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[ T T T s
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. b ; : : ' : ;f N Grade level
b TSP TV »
| T T T [r’x'wp'v N
Bl T [rRspeV N
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" T "TIMATERLAL S L©PE|N
" T " INe MATERIAL SsLeoPE|N
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v [TYFLYV N
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Note: This forms first sheet of Station Data or can be used for subsequent Stations where variables alter,
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I.C.T. 1900 Series cut and fill program Reference - Data Sheet 3c
tape amendment Sheet number
b = Tabulator Character

¥ = Space Character
¥ = New Line

STATION DATA - Continued This sheet must follow either sheet 3a or 3b
at the station at which the "BREAK" is to occur

I[Ne BREA K|*[‘-—_—Delete one of these two bOXeS emmmmmens

1

aja|ala|lala|ala|al|a|a|alt

Area of land

Area for Resoil

Area of Topsoil Strippage
Volume of Topsoil Strippage .
Volume of Resoil
Volume of Fill !
Volume of Cut }‘— ;
Material and Volume 1
Material and Volume 2
Material and Volume 3
Material and Volume 4
Material and Volume 5 J

l up to 20

A

<[<[<|<[>]>]>]=
LIEIEIEI GG
al|~[wmjojo|m]|z[>
S GEIEIE I GIAES

These values will be added.

Delete if not required.

I ECEACCCCCE
FIEIEIEIEIEIEIEIEIEIEAED

Note: With ‘BREAK’ set values are not calculated between this Station and the preceding Station i.e. at bridges, roundabouts etc.

4048 (8.67)

39



A new station may be inserted in the station data by giving the station name, chainage and grade level
in the usual way. Any of the station variables that are given for that station will assume the value
specified; other variables will take the values of the corressponding variables of the station of next
lower chainage on the old master file.

If it is found that, after amending data held on the old master file, no further data from the old file is
required to be copied to the new file, the directive SKIP is given. Any further new stations may then
be inserted as above. Note that if a new station is inserted, it entails adding new terrain data. If
DETAILED strata data is being used, then a set of strata data must also be given (unless the station
is in fill). For the HORIZONTAL and PARALLEL assumptions, the interface levels are automatically
re-calculated from the original bore hole data, :if sufficient data was given,

Throughout station data, chainage must be presented in increasing order.

Terrain Data 1.18

The amended terrain data must be preceded by the directive TERRAIN DATA and terminated with the
characters EODA (see Data Sheet 4 page 26). After the completion of the data for each station except
the last, the terminator EOST must be punched. The terrain data for a particular station cannot be
deleted by itself, It is also necessary to delete the corresponding station and strata data, as explained
in 1.17.

Terrain data for any station may be amended and any new station added to the station data must be
given a set of terrain data. The data for a station is given (as for the input program) by a chainage and
up to 40 pairs of offsets and levels., When amending terrain data, the complete set of offsets and levels
must be specified, even though it may be required to amend only one or two values. Whenever terrain
data is amended or new data given at a station, the strata interface levels for the PARALLEL and
HORIZONTAL strata assumptions (see 1.9.1) are automatically re-calculated.

Throughout terrain data, chainages must be presented in increasing order.

Strata Data 1.19

The amended strata data must be preceded by the directive STRATA DATA with one of the directives
PARALLEL, HORIZONTAL or DETAILED on the next line and terminated with the characters EODA.
(See Data Sheets 5a page 32 and 5b page 34.)

It is possible to have any of the possible strata options on the new master file, regardless of that on
the old master file. X it is required to change PARALLEL data to HORIZONTAL, merely give the
directive HORIZONTAL with EODA on the next line. Similarly, for changing HORIZONTAL to
PARALLEL, give the directive PARALLEL with EODA on the next line,

If it is required to change DETAILED to PARALLEL or HORIZONTAL, or vice versa, a complete
new set of strata data must be given (as for the input program),

For DETAILED strata data, interface data may be amended at a station by giving the chainage, together
with the complete new set of offsets and levels, in the same format as for the input program.

For PARALLEL or HORIZONTAL data, new bore hole data may be given in the same format as for
the input program. If the chainage of a new bore hole is exactly equal to the chainage of one specified
on the old master file, then the new bore hole data will be substituted for the old; otherwise, the new
data will be inserted automatically in the correct position on the new master file. In any case, the
strata interface levels will be re-calculated. Note that bore holes cannot be deleted or skipped.

Throughout strata data, chainages must be presented in increasing order.

N.B. The directive FINISH followed by a newline character must be punched at the end of the data for
an amendment run.
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INPUT PROGRAM - DATA ON CARDS

General ‘ 1.20

The preparation of data for the card input program is similar in principle to the preparation of data
for the paper input program described in 1.1 to 1.10.

Data is prepared at the same stages in the project and at each stage data must be presented to the
program in the sequence given in 1.1, Each type of data punched on cards must be preceded by its -
appropriate directive and followed by its appropriate terminator.

Data Sheets for Card Input ‘ 1.21

The suggested. Data Sheets for card input are very similar to those for paper tape input and are included
in Chapter 4. Some of these Data Sheets can also be used to record data for the card amendment
program (see 1.23). The data punched on each card is generally equivalent to a line of data on paper
tape. However, the following differences apply to card input:

Data Sheets 3a,3b The station name, chainage and grade level for each station, which are contained
in three lines of data on paper tape, are punched on a single card

Data Sheets 5a The station name, chainage and ground level for each station, which are contained
in three lines of data on paper tape, are punched on a single card.

Data Sheet 5b The station name and chainage, which are contained in two lines of data on paper
tape, are punched on a single card.

The tabulate character on paper tape is replaced on cards by a skip to column 21 and the space
character between items on paper tape is replaced by a skip to column 36, 51 or 66.

When recording data on these Data Sheets, the following points should be borne in mind:

1 Decimal points must always be included in numerical values. if the number is an integer, it is
not necessary to write a zero after the decimal point.

Typical reference numbers entered on Data Sheets 2 and 8a must be followed by a full stop.
Zero quantities need not be entered on the Data Sheets.

As for paper tape input, any mumber of decimal places may be used in 2 mumerical value, up to
the width of the field. it should be noted that on the recommended Data Sheets, the number of
columns for numerical values may be increased by the user on his own Data Sheets up to the
maximum width of the field.

AMENDMENT PROGRAM - DATA ON CARDS

General 122

The preparation of data for the card amendment program is similar in principle to the preparation
of data for the paper tape amendment program described in 1.11 to 1.19.

Data Sheets for Card Amendment 123

Apart from the additional directives - AMENDMENT, DELETE, SKIP, SNGL, CRRY and NO BREAK -
the recording of amendment data on Data Sheets is very similar to that for the card input program.
Where a difference occurs, a suggested form of Data Sheet has been drawn up (see Chapter 4); other-
wise the Data Sheets for the card input program are also applicable for amendment data.

The differences between card input and paper tape input are mainly as described in 1.21. However, a
further difference that applies to the card amendment program is that if grade data or materials data
is included in the amendment data, then the directive DELETE or SKIP is punched on the same

card as the relevant data (see Data Sheet 1b for card amendment in Chapter 4).
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INPUT PROGRAM ERROR MESSAGES 1.24

A number of data validity checks are performed on input; the main error messages that may appear are listed below.

ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:

ERROR:
ERROR:
ERROR:
ERROR:
ERROR:

ERROR:
ERROR:
ERROR:
ERROR:

42

UNITS NOT SET

NO ‘EODA’

CHAINAGES nnn, nnn NOT IN ASCENDING ORDER

MATERIAL ‘xxxx’ REPEATED

TOO MANY MATERIALS

OVERHANG: TYPICAL nn, LINE nn

TOO MANY CO-ORDINATES FOR TYPICAL nn

FIRST TYPICAL NOT NO.1

TYPICALS nn, nn NOT IN SEQUENCE

NO BLANK COLUMNS BEFORE OFFSET nn AT CHAINAGE nnn

NO TAB CHARACTER BEFORE OFFSET nn AT CHAINAGE nnn

NO CHAINAGE OR GRADE LEVEL AT STATION xxxx

NO ‘EOST’ AFTER ‘TYFR’ AT STATION xxxx

STATION xxxx: ‘xxxx’ NOT A VARIABLE NAME

EXCESSIVE DATA FOLLOWS “xxxx’ AT STATION xxxx
INCORRECT LINE AFTER ‘STRATA DATA’. PROGRAM HALTED
NO BLANK COLUMNS BEFORE STATION NAME AT STATION xxxx
NO TAB CHARACTER BEFORE STATION NAME AT STATION xxxx
NO BLANK COLUMNS BEFORE CHAINAGE nnn

NO TAB CHARACTER BEFORE CHAINAGE nnn

EXCESSIVE DATA AT CHAINAGE nnn

INSUFFICIENT DATA AT CHAINAGE nnn

TWO TERMINATORS AT STATION xxxx

INCORRECT SLOPE DATA AT STATION xxxx

STATION xxxx: nn LINES AFTER ‘xxxx/xxxx"

TOO MANY INTERFACES AT STATION xxxx

STATION xxxx: FIRST MATERIAL OF INTERFACE ‘xxxx/xxxx'
DIFFERS FROM SECOND OF PREVIOUS INTERFACE “xxxx/xxxx’
BOTTOM OF TOPSOIL ABOVE TERRAIN AT CHAINAGE nnn
STATION xxxx: MATERIAL ‘xxxx’ NOT SPECIFIED IN MATERIALS DATA
NO BLANK COLUMNS BEFORE GROUND LEVEL AT STATION xxxx
NO TAB CHARACTER BEFORE GROUND LEVEL AT STATION xxxx

STATION xxxx: FIRST MATERIAL ‘xxxx’ DIFFERS FROM THAT AT PREVIOUS STATION
(xxxx")

STATION xxxx: INTERFACE ‘xxxx/xxxx’ NOT FOLLOWED BY A ZERO. PROGRAM HALTED
ALL TERRAIN OFFSETS ON ONE SIDE OF DATUM AT CHAINAGE nnn

LEVELS nnn, nnn NOT IN DESCENDING ORDER AT CHAINAGE nnn

NO DATA GIVEN FOR CHAINAGE nnn
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ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:

NEW TYPICAL NOT GIVEN AT STATION xxxx

NO STATION DATA GIVEN FOR CHAINAGE nnn

SUPPLIED TYPICAL EXTENDS BEYOND TERRAIN AT CHAINAGE nnn
LINE nn: INCORRECT CURVE LENGTH

STATION xxxx: TYPICAL REF. NO. nn TOO LARGE

SUM OF MATERIAL CUT VOLUMES DOES NOT EQUAL ‘VCUT’ AT STATION xxxx
STRATA INTERFACE n EXTENDS BEYOND TERRAIN AT STATION xxxx
OVERHANG IN SUPPLIED TYPICAL AT STATION xxxx

OVERHANG IN CHAINAGE AT CHAINAGE nnn

OVERHANG IN INTERFACE n AT STATION xxxx

INSUFFICIENT GRADE DATA AT CHAINAGE nnn

WRONG DATA CARDS. PROGRAM HALTED.

WRONG DATA TAPE. PROGRAM HALTED.

xxxx DATA GIVEN IN WRONG ORDER

AMENDMENT PROGRAM ERROR MESSAGES 1.25

The input program error messages may also be output during a run of an amendment program; the main additional
messages are listed below.

ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:

DIRECTIVE ‘AMENDMENT’ OMITTED

SUPERFLUOUS ‘EODA’ FOLLOWS ‘AMENDMENT’

CHAINAGE nnn REQUIRING DIRECTION NOT FOUND ON MASTER FILE
INCORRECT CURVE LENGTH AT CHAINAGE nnn

INCORRECT LAST VALUE OF CURVE LENGTH

MATERIAL ‘xxxx’ REQUIRING DELETION NOT FOUND ON MASTER FILE
TOO MANY MATERIALS: ‘xxxx’' NOT ADDED

AMENDED TYPICAL NO. nn REPEATED

TOO MANY OFFSETS AND LEVELS FOR TYPICAL nn

ADDED TYPICAL NO. nn NOT CONSECUTIVE WITH LAST (NO.nn)
RESET MATERIAL CUT VOLUMES AT STATION xxxx

STATION xxxx: INDICATOR ‘xxxx’ NOT RECOGNISED

NEW TYPICAL NOT GIVEN AT STATION xxxx

NO TERRAIN DATA GIVEN FOR INSERTED STATION xxxx

CHAINAGE nnn GREATER THAN LAST CHAINAGE ON MASTER FILE

CAUTION: NO STRATA DATA GIVEN FOR CHAINAGE nnn
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ERROR: NEW TYPICAL NOT GIVEN AT STATION xxxx

ERROR: NO STATION DATA GIVEN FOR CHAINAGE nnn

ERROR: SUPPLIED TYPICAL EXTENDS BEYOND TERRAIN AT CHAINAGE nnn
ERROR: LINE nn: INCORRECT CURVE LENGTH

ERROR: STATION xxxx: TYPICAL REF. NO. nn TOO LARGE

ERROR: SUMOF MATERIA.L CUT VOLUMES DOES NOT EQUAL ‘VCUT’ AT STATION xxxx
ERROR: STRATA INTERFACE n EXTENDS BEYOND TERRAIN AT STATION xxxx
ERROR: OVERHANG IN SUPPLIED TYPICAL AT STATION xxxx

ERROR: OVERHANG IN TERRAIN AT CHAINAGE nnn

ERROR: OVERHANG IN INTERFACE n AT STATION xxxx

ERROR: INSUFFICIENT GRADE DATA AT CHAINAGE nnn

ERROR: WRONG DATA CARDS. PROGRAM HALTED.

ERROR: WRONG DATA TAPE. PROGRAM HALTED.

ERROR: xxxx DATA GIVEN IN WRONG ORDER

AMENDMENT PROGRAM ERROR MESSAGES 1.25

The input program error messages may also be output during a run of an amendment program; the main additional
messages are listed below.

ERROR: DIRECTIVE ‘AMENDMENT’ OMITTED

ERROR: SUPERFLUOUS ‘EODA’ FOLLOWS ‘AMENDMENT’

ERROR: CHAINAGE nnn REQUIRING DIRECTION NOT FOUND ON MASTER FILE
ERROR: INCORRECT CURVE LENGTH AT CHAINAGE nnn

ERROR: INCORRECT LAST VALUE OF CURVE LENGTH

ERROR: MATERIAL ‘xxxx’ REQUIRING DELETION NOT FOUND ON MASTER FILE
ERROR: TOO MANY MATERIALS: ‘xxxx’ NOT ADDED

ERROR: AMENDED TYPICAL NO. nn REPEATED

ERROR: TOO MANY OFFSETS AND LEVELS FOR TYPICAL nn

ERROR: ADDED TYPICAL NO. nn NOT CONSECUTIVE WITH LAST (NO.nn)
ERROR: RESET MATERIAL CUT VOLUMES AT STATION xxxx

ERROR: STATION xxxx: INDICATOR ‘xxxx’ NOT RECOGNISED

ERROR: NEW TYPICAL NOT GIVEN AT STATION xxxx

ERROR: NO TERRAIN DATA GIVEN FOR INSERTED STATION xxxx

ERROR: CHAINAGE nnn GREATER THAN LAST CHAINAGE ON MASTER FILE
CAUTION: NO STRATA DATA GIVEN FOR CHAINAGE nnn
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PART1: CUT AND FILL

Chapter 2

OUTPUT

General 2.1

The results for the Cut and Fill program are output on the line printer but if the system on which the
program is run includes a graph plotter, a plot of the cross-section at each station and a plot of
longitudinal sections can also be obtained.

Line Printer Output Sets 2.2

It is unnecessary for the user to have the complete output if this is not required. The output is divided
into sets and the user can specify that any one or any number of sets is to be output. Each set of
results has fixed tabular formats and headings. When a particular set has been specified for output,
all the headings in that set will be output even if some are superfluous to the requirements.

The output sets are referenced by their numbers, each of which is unique and is printed at the beginning
of each output sheet.

The reference numbers are as follows:

iz}erence Output Description
Number
1 Setting-out sheet number 1
2 Setting-out sheet number 2
3 Land area and soil data
4 Cut and fill volumes (with cut factor and fill factor)
5 Cut and fill volumes (without cut factor and fill factor)
6 Material volumes
7 Cross-haul volumes
8 Mass-haul diagram
9 Data printout
Output Sheets , 2.3

Before the headings of the particular output set, each sheet is headed by:
1  Project title. This is the job heading, as described in 1.2 and 1.12.
2 Date on which the results were printed by the computer.

3  Sheet number. These are consecutive from 1 upwards and the same number appears on correspond-
ing output sets.

4  Set reference number.
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The common cross-reference for all output sets is the station chainage, which appears on all out-
put sheets.

Description of Output Sets 24

The Introduction shows the headings under which results would be obtained if all output sets except the
data printout were specified. A brief description of each of the output sets is now given.

The units used in all the outputs sets are either British or Metric, depending upon the units specified in
the Unit Specification of the input data (see 1.3). In Figures 2a and 2b (pages 2 and 4) British units are used. |

Set I - Setting-out Sheet Number 1 2.4.1

A maximum of 20 chainages can appear on one sheet. The letter that follows values of the left side
slope and the right side slope indicates the type of side slope as follows:

S - simple, or height-dependent.

B - berms; this letter is followed by the number of berms inserted in the side slope,
e.g. B6.

M - material slope; in this case, the value given is that at the slope stake point.

After the values for the left and right stake point offsets, the letter C or F is printed, which indicates
that the half-typical is in cut or fill respectively. When truncation occurs (see 1.8.1), the letter T
prefixes C or F. If the variable FLFT (see 1.7.2) is zero, no values are printed in the penultimate
column of the sheet. Similarly, if the variable FRHT is zero, no values are printed in the last column.

Set 2 - Setting-out Sheet Number 2 242

For each cross-section (i.e. station), offsets and levels are printed from left to right on the sheet for
each point on the new construction. For each half of a station, up to three lines of 15 points each can
be printed. The level is printed directly under the corresponding offset. When the data for the first
station has been output, the heading is printed again, then the offsets and levels for the next station
are output and so on, Offsets to the left of the construction centre-line have a preceding negative sign.
All offsets are measured from the construction centre-line,

The points so defined for each station consist of:

1  points defining the terrain,

2 points defining the typical,

3 points defining berms (if any),

4 points defining changes in slopes as a result of material changes (if any),
5 slope stake points.

Thus, this output gives points which, when joined in order by straight lines, reveal the whole new
cross-section.

Set 3 - Land Area and Soil Data 2.4.3

A maximum of 20 chainages can appear on one sheet. If the variable VTOP (see 1.7.7) is zero, no
values are printed in the columns headed by 'topsoil strip area' and 'topsoil strip vol'. If the variable
VTRE (see.1.7.7) is zero, no values are printed in the columns headed by 'topsoil laying vol'.

'At station’ values refer to the value between that station and the previous station. 'Cumulative' values
refer to the value between that station and the first station.

The width of the land area is from fence line to fence line or between the slope stake points if the
variables FLFT and FRHT are zero.

The topsoil strip area and volume refer to the original ground. The topsoil laying volume is the volumes
of resoil in side slopes, side verges, central reservation, extra width, etc.

The grassing area is the area for seeding or turfing and includes the side slopes, side verges, central
reservation, extra width, etc.
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Set 4 - Cut and Fill Volumes 244

A maximum of 20 chainages can appear on one sheet. CF and FF are, respectively, the cut factor and
fill factor as defined in 1.5.1. After values in the column headed by CUT*FF-FILL, C or F is printed
depending on whether the residual is cut or fill. Similarly, either C or F is printed after values in

the last column on the sheet. Volumes of topsoil (strip and replacement) are not included in any of the
quantities on this output set. This output is specified if either CF or FF, or both, are other than unity.

Set 5 - Cut and Fill Volumes 245

A maximum of 20 chamages can appear on one sheet. After values in the columns headed by CUT-FILL
and CUMULATIVE CUT-FILL, C or F is printed depending on whether the residual is cut or fill.
Volumes of topsoil (strip and replacement) are not included in any of the quantities on this output set.
This output is specified only if both CF and FF are unity.

Set 6 - Material Volumes T 248

For each station chainage, a maximum of seven materials may be printed, together with their respec-
tive 'at station' values. Cumulative values may be printed for up to 20 materials. The totals of each
column for a station are printed after the information for each station. If a station is completely in fill,
the output for this station simply consists of the chainage followed by 'NO CUT".

The material names printed are the four-letter codes which were specified in the materials data
(see 1.5.1).

The 'dump volume at station’ is printed only as a total for each station. It is the sum of volumes of
materials which have a fill factor of zero and thus give a zero value in the CUT+FF column.

Volumes of topsoil (strip and replacement) are not included in any of the quantities on this output set.

Set 7 - Cross-haul Volumes 247

A maximum of 20 chainages can appear on one sheet. Values are printed only when they are non-zero,
that is when there is both cut and fill at the current station. Cumulative values refer only to a stretch
of non-zero cross-haul, but the values under TOTAL CROSS-HAUL refer to the entire route.

Set 8 - Mass- haul Diagram 248

This output is graphical and not tabular. The following values are plotted:
1 Chainage, on the vertical axis; scale 50 ft. = 1 line or, when metric units are used, 25m = 1 line.

2 Cumulative (CUT+FF-FILL), on the horizontal axis. The scale is set after the maximum cut and
fill values have been established. This also positions the zero line.

The mass-haul graph is indicated by asterisks.

Set 9 - Data Printout 249

This output option enables all data from any magnetic tape produced by an input, amendment or calcu-
lations run, to be printed out for checking purposes.

This option includes the facility of calling for data.in certain bands of chainages only (see Data Sheet 6
page 46). Up to six pairs of chainages may be specified, and data will be printed for all stations within
the specified bands. Data for an individual station may be printed by giving the station chainage as

both the start and finish chainages of a band. ¥ no chainages are specified, data for the whole route
will be printed.

Specification of Required Output 28

The sets that are required to be output must be specified and input to the program. This input is
preceded by the directive OUTPUT and terminated with the characters FINISH.

The required output options are specified by numbers (see 2.2). When using paper tape input, each of
these options must be preceded by a tabulate character and followed by a newline character. Each
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46

1.C.T. 1900 Series cut and fill program .
(b pur/amanront e

B = Tabulator Character
V = Space Character
¥ = New Line

uired for INPUT and
B E m u m mENDM!NT programs
Delete both if OPTION LIST is being

AMENDMENT onl repared separately.
(el 1n]1 s Juln] Delete for INPOT program P v

12" Run out on paper tape

elulT|pjuirin

1 ] SETTING OUT SHEET 1
Chainage - Station No, Grade Lvl - Side Slopes - Station points -
Fence line

2] SETTING OUT SHEET 2

Chainage - Points defining station - Offsets & levels

LAND AREA & SOIL DATA

‘C‘hal?age - Land Area - Topsolil strip area & vol. - Resoil area
vol.

CUT & FILL VOLUMES[ + C.F. & F.F.]

Chainage - Cut vol, x CF, x FF, Fill, Balance at Station &
Cumulative

CUT & FILL VOLUMES|[ -C.F. & F.F]
Chainage - Cut vol, Fill vol, Balance at Station & Cumulative

MATERIAL VOLUMES

Chainage, Material, Cut vol, x CF x FF, Dump at Station &
Cumulative

CROSS HAUL [for stations in both cut & fill)
Chainage - cross haul at stations, Cumulative, Total

MASS HAUL DIAGRAM
Plot of Balance of Cut x FF - Fill against Chainage

DATA PRINTOUT
All data held on an input, amendment or calculations file

Delete those boxes not required
ot | o | o | o | o] El E1
o | [~ | o | |~ | a
¥ | ¥ | a a a id %]

from chainage to chainage
v N
v Y FOR OPTION 9 ONLY
v ) Up to 6 lines allowed
v ~ DELETE {f data for whole route is required.

E C2 CACH

Note: This data sheet must terminate both the initial set of data and all sets of amendment data.
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pair of chainages for option 9 is also preceded by a tabulate character and followed by a newline character; the two
chainages of a pair are separated by one or more space characters.

When using card input, output options are all punched on the same card in consecutive columns starting at column
21 and this card has OUTPUT punched in columns 1 to 6. Each pair of chainages for option 9 is punched on a
separate card, starting in columns 21 and 36.

For example, if the output of all sets is required, the input would be as shown on Data Sheet 6 (page 46).

OUTPUT OF CROSS-SECTIONAL AREAS 2.6

A special program is available which reads the magnetic tape produced by the calculations program and outputs
on the line printer the areas of cut and fill at each station, together with material cut areas where applicable.

GRAPH PLOTTER OUTPUT 2.7

Different programs are available for use with the 30” graph plotter and the 12" graph plotter. There are two types
of program; the first produces cross-sectional drawings at specified chainage along the route and the second produces
longitudinal sections and mass-haul drawings covering specified bands of chainage.

The information for the drawings may be transmitted directly to a graph plotter on-line, or may alternatively be
written to a magnetic tape. In the latter case, the information is read subsequently from the magnetic tape to a
graph plotter, possibly on a different 1900 Series installation, by use of the standard library program #XJGA
(see the ICL 1900 Series manual Graph plotter). This off-line plotting technique is useful on-a multiprogramming
machine because the cut and fill plotter programs will run much faster when writing plotting information to tape
than when controlling the plotter directly; #XJGA is a relatively small program and its use should facilitate time
sharing. The other advantage of the off-line method is that a user whose computer configuration does not include
a graph plotter can run the Cut and Fill plotter program using this facility and’send the magnetic tape to an
installation where a graph plotter is available.

The programs are controlled at run time by parameters input on either punched cards or paper tape and by selection
of switches. The output file, CAFCA OUTPUT, produced by the Cut and Fill calculations program, #X2C6, must
be input.

Note: The programs are designed for use with 1900 Series graph plotters with increments of 0.010 inch/step or
0.005 inch/step. If a metric plotter is used, the user should adjust his chosen scales accordingly in order to obtain
properly scaled drawings.

CROSS-SECTIONAL DRAWINGS 28

Cross-sections are drawn for stations within chainage bands specified by the user, and output for stations in up to
six bands may be requested on any one run of the program. The parameters required by the program should be in
the format shown on Data Sheet 7 (page 48).

First and Second Scales 28.1.

Two scales may be chosen by the user for a series of drawings corresponding to data on one output file.

The program will normally use the first scale, but if the resulting drawing would be too large to fit onto the graph
plotter paper the second or reserve scale will be used. If this scale is also unsuitable, the program will calculate a
suitable scale which will always be 1, 2, or 5 times a suitable power of ten. If the user wishes the program to
calculate a suitable scale, then both scales must be entered as zero.

The values of the scales entered on the data sheet in the box provided should be the number of feet which are to
be represented by one inch on the drawing if British units have been used on the Cut and Fill output file, or the
number of metres which are to be represented by one metre on the drawing if Metric units have been used. The
values entered may be whole numbers or may contain a decimal point.

Chainage Bands 28.2.

The user may choose up to six bands within which stations should be plotted, and the number of bands must be
entered on the data sheet as a whole number with no decimal point.

Each band is specified as extending from the first chainage to the second chainage, and the chainages specified on
any one run of the program must be in ascending order. A chainage need not be a whole number and need not
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1.C.T. 1900 Series cut and fill program Reference - Data Sheet 7
Graphical Output: Cross sections Sheet number
V = Space character
{ = New line character on paper tape or end of card.
First scale Second scale
v [4]
4 No. of chainage bands
First chainage Second chainage Interval 1
v v {
v v { Stations plotted
v + arel,1+n,1+2n
v v Y] 1+31ETC
v v
v v {
1.C.T. 1900 Series cut and fill program Reference - Data Sheet 8
Graphical Output: Longitudinal sections Sheet number
V = Space character
{ = New line character on paper tape or end of card
First vertical scale Second vertical scale
v 1]
i Horizontal scale
J Maximum length of draw(ing
I No. of chainage bands
First chainage Second chainage
v 4
v {
v ¥
v {
v 4
v 4
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coincide with a station, but output will only be given for stations within the band.

For each chainage band the user must specify an interval n as a whole number. Within each band, output will be
given for the first and every nth subsequent station (that is, the stations plotted will be numbers 1,1 +n, 1 + 2n,
1 + 3n, etc). Output will be produced for every station in the band only if the user setsn =1.

Output Format 28.3
The first drawing will be preceded by the project title and the date.

Each successive cross-section will contain:

1 The terrain, identified by the title TERRAIN, and the new construction, both drawn with unbroken lines;

2 Optionally, the strata interfaces, including topsoil, drawn with dashed lines;

3 The grade level, identified by the title GRADE LEVEL and the new construction centre-line, plotted as mutually
perpendicular chain-dotted lines.

The text beneath each cross-section will, in general, include the station name, the chainage, the grade level, the
offsets and levels of the stake points, the fence line offsets, the scale of the drawing and a list of the materials in
the order given in the original data for the Cut and Fill input program. The user may, optionally, choose to output
only the essential text, consisting of the station name, the chainage, the grade level, and the scale of the drawing.

LONGITUDINAL SECTIONS AND MASS-HAUL DIAGRAMS 29

Longitudinal sections and, optionally, mass-haul diagrams are drawn for stations within chainage bands specified by
the user; each drawing will begin and end on a station. Provision is made in the program for up to six chainage bands.
The parameters required by the program should be in the format shown on Data Sheet 8 (page 48).

Vertical and Horizontal Scales 2.9.1

Two vertical scales must be chosen by the user for a series of longitudinal sections corresponding to data on one
output file.

The program will normally use the first scale, but if the resulting drawing would be too large to fit onto the graph
plotter paper the second or reserve scale will be used. If this scale is also unsuitable, the chainage band will be split
up into smaller sub-sections, and these will be plotted using the second scale where possible. If it is found that the
second scale is still unsuitable for a sub-section containing three stations or less, the program will calculate and use
its own scale.

The program will calculate a vertical scale for the mass-haul diagrams, if these are requested.

The longitudinal sections and, where these are requested, the corresponding mass-haul diagrams, will be on the
same horizontal scale. This will be that specified by the user, unless the resultant drawing would be longer than the
maximum length specified by the user, in which case a suitable scale will be calculated by the program.

The values of the scales entered on the data sheet in the boxes provided should be the number of feet which are

to be represented by one inch on the drawing if British units have been used on the Cut and Fill output file, or the
number of metres to be represented by one metre on the drawing if Metric units have been used. The vatues entered
may be whole numbers of may contain a decimal point.

Maximum Length of the Drawing 2.9.2

The user must enter the maximum length in inches of the drawing as a whole or a decimal number. The horizontal
scale will be changed if necessary to keep the length within this maximum.

Chainage Bands 29.3

The user may choose up to six bands within which stations should be plotted, and the number of bands must be
entered on the data sheet as a whole number with no decimal point.

Each band is specified as extending from the first chainage to the second chainage, and the chainages specified on
any orie run of the program must be in ascending order. A chainage need not be a whole number and need not
coincide with a station; only the stations within the band will be drawn.

The program will include up to fifty stations in one drawing; if the specified chainage band contains more than-
fifty stations it will be split into sub-sections of fifty stations or less.

4048(8.69) 48.1




Longitudinal Sections: Output 294

The first drawing will be followed by the project title and the date in the case of a 30" plotter and preceded by
them in the case of a 12" plotter.

Each drawing commences with the ordinate title LONG. SECT. LEVELS and has its ordinate labelled FEET or
METRES depending on the units used on the Cut and Fill output file. The scales used are written beneath every
drawing.

Each station in a chainage band is marked by a vertical chain-dotted line, alongside which the station chainage.is
written.

If all the grade levels in one drawing have been computed earlier by the Cut and Fill input program, then the exact
vertical curve is plotted; otherwise the grade line consists of a series of unbroken straight lines joining station to
station. The grade line is labelled GRADE.

The terrain line, labelled TERRAIN, is also plotted as a series of unbroken straight lines.

Mass-haul Diagrams: Output 295
The user may choose to include the mass-haul diagrams corresponding to the longitudinal sections selected.

If so, each diagram is drawn immediately above the corresponding longitudinal section and commences with the
title MASS HAUL. The vertical axis is labelled CUBIC YARDS or CUBIC METRES as appropriate. The cumulative
cut times fill factor, minus the fill volume, is plotted as straight lines joining station to station. Each station is
indicated by a vertical chain-dotted line.
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PART1: CUT AND FILL

Chapter 3

OPERATING INSTRUCTIONS

General 31

The program names are as follows:

#X2C2 Input program - data on paper tape
#X2C3 Amendment program - data on paper tape
#X2C4 Input program - data on cards
#X2C5 Amendment program - data on cards

#X2C6 Calculations program

#X2C7 Line printer output program

#X2CA Cross-gectional area printout program

#X2CB 30" graph plotter output program - cross-sectional drawings
#X2CC 12" graph plotter output program - cross-sectional drawings;

#X2CD 30" graph plotter output program - longitudinal sections and mass-
haul diagrams

#X2CE 12" graph plotter output program - longitudinal sections and mass-
haul diagrams

#X2C2, #X2C3, #X2C4, #X2CH, #X2C6, #X2CT and #X2CA have executive priorities of 50; #X2CB,
#X3CC, #X2CD and #X2CE have executive priorities of 80.

The programs are normally loaded from magnetic tape by typing the following message on the
console typewriter:

FI #X2Cnm #name

where & i8 2,3,4,5,6,7,A,B,C, D, or E. The program is held on a tape PROGRAMVnane
and the search program is.called # naize.

If the programs are on paper tape or cards in binary dump form, they are loaded by typing the message
LO #X2Cm n

where n is the unit number of the tape or card reader used.

Paper Tape Input Program #X2C2 32
Core store required: 11,827
Peripherals required: 1 paper tape reader,

1 line printer,

2 magnetic tape decks loaded with scratch tapes.
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The program is activated by typing the message
GO #X2C2 20

When a tape reader has been allocated to the program, the following message is output on the console
typewriter:

0 #X2C2 ; UNIT n :-FIX

and the data tape(s) should be loaded on tape reader n. The program first reads the job heading and
prints this on the line printer, followed by the name of each section of input data as it is read. If the
data has been properly prepared, the only other information that is printed is a list of stations at which
no strata interface data has been given when DETAILED strata interface data has been specified; this is
intended as a check that no station in cut has been omitted from the interface data.

A considerable number of data checks are carried out by the program, and if errors are found, error
messages are output on the line printer, These error messages are designed to be self-explanatory,
as the following two examples illustrate:

ERROR: TOO MANY CO-ORDINATES FOR TYPICAL 12
ERROR: INCORRECT SLOPE DATA AT STATION $256/B

When an error is detected, the program continues reading the data to check for further errors but in
some instances it may, of necessity, skip data until the beginning of the next section is reached.
Certain types of errors in the strata interface data cause the program to halt; these are also signalled
by the message DATA ERROR on the console typewriter.

Finally, the message END OF RUN is output on the line printer and the console typewriter and the
program is suspended. The output magnetic tape file is labelled CAFCA INPUT and will be on the

tape deck that was allocated to the program as UNIT 0, The write-permit ring should be removed from
this tape, so that the tape is ready for use by the next program.

Paper Tape Amendment Program #X2C3 33
Core store required: 10,496 words
Peripherals required: 1 paper tape reader,
1 line printer,
1 magnetic tape deck loaded with the file to be amended (no write-permit ring),
2 magnetic tape decks loaded with scratch tapes.

As this program is overlaid, a fourth tape deck containing the library tape will be needed throughout
the run.

If it is required to amend the file labelled CAFCA INPUT (output from #X2C2), the message
ON #X2C3 1

must be typed. Otherwise, the program will amend a file labelled CAFCA OUTPUT (output from:
#X2C6).

The program is activated by typing the message
GO #X2C3 20

When a tape reader has been allocated to the program, the following message is output on the console
typewriter:

0 #X2C3 ; UNIT n :-FIX

and the data tape(s) should be loaded on tape reader n. The program first reads the job heading on the
file to be amended and prints this on the line printer together with the new job heading, if one has been
specified on the data tape.

The amendment program checks the program data in a similar way to the input program, with any
errors being indicated on the line printer by error messages.
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If the input file is no longer required and the program is st111 running, the magnetic tape containing
t}us file will be rewound and released and the message

0 #X2C3 ; DISPLAY: INPUT FILE FREE

will be typed on the console typewriter. The magnetic tape may then be unloaded from the tape deck.
Similarly, if the program has read in all the data from paper tape before it has finished running, the
tape reader will be disengaged and released, and the message

0 #X2C3 ; DISPLAY: ALL DATA READ IN
will be typed on the console typewriter. The data tape may then be removed from the tape reader.

Finally, the message END OF RUN is output on the kne printer and the console typewriter and the
program is suspended. The output magnetic tape file is labelled CAFCA INPUT and will be on the

tape deck that was allocated to the program as UNIT 1. The write-permit ring should be removed

from this tape, so that the tape is ready for use by the next program. The input magnetic tape file
should be unloaded from the tape deck so that this file, now presumably out of date, is not used as input
data by other programs.

Card Input Program #X2C4 34
Core store required: 11,377 words
Peripherals required: 1 card reader,
1 line printer,
2 magnetic tape decks loaded with scratch tapes.
The program is activated by typing the message
GO #X2C4 20

When a card reader has been allocated to the program, the following message is output on the console
typewriter:

0 #X2C4 ; UNIT n :-FIX

and the data cards should be loaded in card reader n. The program then proceeds in exactly the same -
way as the paper tape input program (see 3.2),

Card Amendment Program #X2C5 . 35
Core store required: 9,795 words.
Peripherals required: 1 card reader,
1 line printer,
1 magnetic tape deck loaded with the file to be amended (no write-permit ring),
2 magnetic tape decks loaded with scratch tapes.

As this program is overlaid, a fourth tape deck containing the library tape will be needed throughout
the run.

If it is required to amend the file labelled CAFCA INPUT (output from #X2C4), the message
ON #X2C5 1

must be typed. Otherwise, the program will amend a file labelled CAFCA OUTPUT (output from
#X2C6),

The program is »activa‘téd by typing the message
GO #X2C5 20
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When a card reader has been allocated to the program, the following message is output on the console
{ypewriter:

0 #X2C5 ; UNIT n :-FIX

and the data cards should be loaded in card reader n. The program then proceeds in exactly the same
way as the paper tape amendment program, except that, if the program has read in all the data from
cards before it has finished running, the card reader will be disengaged and released and the message -

0 #X2C5 ; DISPLAY: ALL DATA READ IN
will be typed on the console typewriter. The data cards may then be removed from the card reader.
Calculations Program #X2Cé ’ 3.6
Core store required: 11,614 words

Peripherals required: 3 magnetic tape decks, two loaded with scratch tapes and the other loaded with
the output tape from #X2C2, #X2C3, #X2C4 or #X2C5, labelled CAFCA INPUT
(no write-permit ring). No line printer is required.

Normally the volume calculations are by the truncated cone formula as described on page 3 but if the
taverage end area' formula is required, sense switch 1 must be set by typing the following message on
the console typewriter:

ON #X2C6 1
A confirmatory message will be typed when the program is running.
The program is activated by typing the message

GO #X2C6 20 |

The data from the input tape is processed, and an output magnetic tape containing all the input and
calculated information is written.

Every ten stations during processing, a message is typed giving the name of the station that has been
reached. The name of the last station is also typed. When processing is complete, the message SUMS
ALL DONE is typed and the program is deleted. The output tape is labelled CAFCA OUJTPUT and.
will be on the tape deck that was allocated to the program as UNIT 1, The write-permit ring should be
removed from this tape, so that the tape is ready for use by the next program.

If berm slopes have been specified, and the program suspends itself and types a station name followed:
by the message TOO MANY BERMS, the program has tried to insert ten or more berms on one side of
the named station. The data for this station should be examined, probably for a wrong grade level or
too small an interval between berms. If a station name is typed followed by the messagé TYPICAL >
LIMIT, the program has tried to use a standard half-typical that is not contained in the input data. This
can arise only if an error message in the input or amendment programs has been ignored.

The program cannot continue beyond either of these messages and must be restarted using a correct
input tape.

If the full typical at a station extends beyond the extreme terrain point on each side, the program
will stop and type out the program name, followed by the message TYPICAL TOO WIDE. The
program may be restarted by typing GO #X2C6, but the results at that station and the next station
will be incporrect, and the program may go illegal.

Line Printer Qutput Program #X2C7 3.7 .
Core store required: 11,520 words
Peripherals required: 1 paper tape reader or 1 card reader (at beginning only),

1 line printer,

1 magnetic tape deck loaded with an output tape from any of the preceding pro-
grams, but usually from the calculations program, #X2C6. This tape must not
have a write-permit ring.

If it is required to read in the steering list (see 2.5) on cards, then the message
ON #X2C7 1

must be typed. Otherwise, the program will assume that the steering list is on paper tape.
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If it is required to input a magnetic tape file labelled CAFCA INPUT, then the message
ON #X2C72

must be typed (normally, only print option 9 will be used for an input file). Otherwise, the program will expect to
input a file labelled CAFCA OUTPUT.

The program is activated by typing the message
GO #X2C7 20

on the console typewriter. When a tape reader or card reader has been allocated to the program, the.following
message is output on the console typewriter:

0 #X2C7 ; UNIT n :-FIX

and the steering list specifying the required output should be loaded on tape reader n or card reader n. This

list is checked and if it is incorrect the program will suspend itself after typing the message WRONG TAPE READ,
WRONG CARD READ or ILLEGAL OPTION as appropriate. The program may be restarted to read the correct
list by typing the message GO #X2C7 on the console typewriter. If the list is acceptable, STEERING LIST OK

is typed and the program will continue and commence output on the line printer. When output is complete, the
message OUTPUT COMPLETE is typed and the program deletes itself.

CROSS-SECTIONAL AREA PRINTOUT PROGRAM #X2CA 38
Core store required: 4,672 words
Peripherals required: 1 line printer,

1 magnetic tape deck loaded with the output tape CAFCA OUTPUT. This tape must not
have a write-permit ring.

The program is activated by typing the message
GO #X2CA 20

on the console typewriter. When output is complete, the message OUTPUT COMPLETE is typed and the program
deletes itself.

GRAPH PLOTTER OUTPUT PROGRAMS #X2CB AND #X2CC 39
These programs produce cross-sectional drawings.
Core store required: 11,765 words (#X2CB)
or
11,786 words (#X2CC)
Peripherals required: 1 card reader or 1 paper tape reader;
1 magnetic tape deck loaded with the output file CAFCA OUTPUT (no write-permit ring);
1 30" graph plotter (#X2CB)
or on-lining
1 12" graph plotter (#X2CC)
or

1 magnetic tape deck loaded with a scratch tape for off-lining. This tape must have a
write-permit rang.

After loading, the program outputs the message
0#X2CB; HALTED:- LD or 0#X2CC; HALTED:- LD
If the parameters are on punched cards, then the message
ON #X2CB 1 or ON #X2CC 1
must be typed. Otherwise the parameters will be assumed to be on paper tape.
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If on-line plotting is required, then the message
ON #X2CB 2 or ON #X2CC 2

must be typed. Otherwise off-line plottmg will be assumed. If the plotter to be used plots in increments of 0.010
inch/step, then the message

ON #X2CB 3 or ON #X2CC 3
must be typed. Otherwise the plotter will be assumed to plot in increments of 0.005 inch/step.
If the program is to halt at the end of the first drawing, then the message

ON #X2CB 4 or ON #X2CC 4
must be typed. Otherwise the program will produce all the drawings required before halting.

1If no strata data is required for the first drawing(s), then the message
ON #X2CB 5 or ON #X2CC 5

must be typed. Otherwise all strata data will be given.

If only the essential text is required for the first drawing(s), then the message
ON #X2CB 6 or ON #X2CC 6

must be typed. Otherwise the full text will be given.

The program is activated by typing the message
GO #X2CB 20 or GO #X2CC 20

on the console typewriter. When a card or paper tape reader has been allocated to the program, the foliowing
message is output:

0#X2CB; UNIT n:- FIX or 0#X2CC; UNIT n:- FIX
and the parameters should be loaded on card reader n or tape reader n.

If more than six chainage bands have been specified, the program will type the message TOO MANY BANDS and
accept only the first six bands. If the second scale value is less than the first, the second scale will be ignored and
the message SCALES ERROR typed. If a specified chainage band extends beyond the last chainage in the Cut and
Fill output file, the program will type the message END OF FILE and produce drawings for all stations present
on the file.

If switch 4 is on at the end of the current drawing, and switch 2 is on (that is, plotting is on-line) the program types
the message '

0#X2CB; HALTED:- PICT URE‘PI.D'ITED
or
0#X2CC; HALTED:- PICTURE PLOTTED

The state of switches 4, 5 and 6 may be changed at this stage. Resetting of switches 5 and 6 will affect the stata
data and text given in subsequent drawings. If switch 4 is set off, no further program hait will occur, The program
is reactivated by typing the message

GO #X2CB or GO #X2CC
At the end of the plot, if switch 2 is off, the program will terminate and type the message
0#X2CB; HALTED:- END OF PLQOT
or
0#X2CC; HALTED:- END OF PLOT
Otherwise the program will type the message:
0#X2CB; HALTED:- END OF RUN
or
0#X2CC; HALTED:- END OF RUN
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In both cases, drawings from any other Cut and Fill output file may be obtained by loading the file, re-setting any
switches required, and re-activating the program. '

If switch 2 is off (that is, plotting is off-line), data will be written to the scratch tape, which will be labelled CAFPLOT
XSEC and given a reel sequence number of zero, a file generation number of zero, and a retention period of 999 days.
The tape may be used as input to #XJGA.

The effect of the switches is summarized in the table below:

Switch ON OFF

1 Parameters input on cards. Parameters input on paper tape.

2 On-line plotting Off-line plotting.

3 Increments of 0.010 inch/step. Increm_ents of 0.005 inch/step.

4 Halt at end of current drawing. ' No halt procedure. |

5 No strata data required. Strata data required.

6 Essential text required. _ Full text required.

GRAPH PLOTTER OUTPUT PROGRAMS #X2CD AND #X2CE 3.10

These programs produce longitudinal sections and, optionally, mass-haul diagrams.
Core store required: 12,007 words (#X2€D)
or
11,927 words (#X2CE)
Peripherals required: 1 card reader or 1 paper tape reader;
1 magnetic tape deck loaded with the output file CAFCA OUTPUT (no write-permit ring);
1 30" graph plotter (#X2CD)
or on-lining |
1 12" graph plotter (#X2CE)
or

1 magnetic tape deck loaded with scratch tape for off-lining. This tape must have a
write-permit ring. o

1 magnetic tape deck loaded with a scratch tape for computation of grade levels. This
tape must have a write-permit ring. o

After loading, the program outputs the message:
0#X2CD; HALTED:- LD or 0#X2CE: HALTED:- LD
An extra scratch tape is required if the grade levels were computed from GRADE DATA supplied to the input
program.
If the parameters are on punched cards, then the message
ON #X2CD 1 or ON #X2CE 1
must be typed. Otherwise the parameters will be assumed to be on paper tape.
If on-line plotting is required, then the message
ON #X2CD 2 or ON #X2CE 2
must be typed. Otherwise off-line plotting will be assumed.
If the plotter to be used plots in increments of 0.010 inch/step, then the message

ON #X2CD 3 or ON #X2CE 3
must be typed. Otherwise the plotter will be assumed to plot in increments of 0.005 inch/step.
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If the program is to halt at the end of the first drawing, then the message
ON #X2CD 4 or ON #X2CE 4
must be typed. Otherwise the program will produce all the drawings required before halting.

If no mass-haul diagram is required for the first section(s), then the message
© ON#X2CD5 or ON #X2CE 5 |
must be typed. Otherwise a mass-haul disgram will be given.
The program is activated by typing the message
GO #X2CD 20 or GO #X2CE 20

on the console typewriter. When a card or paper tape reader has been allocated to the program, the following
message is output:

0#X2CD; UNIT n:- FIX or 0#X2CE; UNIT n:- FIX
and the parameters should be loaded on card reader n or tape reader n.

If more than six chainage bands have been specified, the program will type the message TOO MANY BANDS and
accept only the first six bands. If the second vertical scale value is less than the first, the second scale will be ignored
and the message SCALES ERROR typed. If a chainage band contains more than fifty stations, it will be split into
sub-sections of up to fifty stations and the message STATIONS > 50 typed. If a specified chainage band extends
beyond the last chainage in the Cut and Fill output file, the program will type the message END OF FILE and
include in the drawing all stations present in the file. If a specified chainage band contains less than three stations,
the band will be ignored and the message < THREE STATIONS typed; the program will proceed to the next band,
if any.

If switch 4 is on, the program halts at the end of the current drawing, typing the message
0#X2CD; HALTED:- PICTURE PLOTTED or 0#X2CE; HALTED:- PICTURE PLOTTED

The state of switches 4 and 5 may be changed at this stage if switch 2 is on-(that is, plotting is ondine). Re-setting
of switch 5 will determine whether mass-haul diagrams are given with subsequent sections. If switch 4 is set off, no
further program halt will occur. The program is re-activated by typing the message

GO #X2CD or GO #X2CE
If switch 2 is off, the program will terminate and type the message

0#X2CD; HALTED:- END OF PLOT or 0#X2CE; HALTED:- END OF PLOT
Otherwise the program wiﬂ type the message

0#X2CD; HALTED:- END OF RUN or 0#X2CE; HALTED:- END OF RUN

In both cases, drawings from any other Cut and Fill output file may be obtained by loading the file, re-sétting any
switches required, and re-activating the program.

If switch 2 is off (that is, plotting is off-line), data will be written to the scratch tape, which will be labelled CAFPLOT
LONG and given a reel sequence number of zero, a file generation number of zero, and a retention period of 99 days.
This tape may be used as input to #XJGA.

The effect of the switches is summarized in the table below:

Switch ON ' OFF

1 Parameters input on cards Parameters input on paper tape

2 On-line plotting Off-ine plotting

3 Increments of 0.010 inch/step. Increments of 0.005 inch/step.

4 Halt at end of current draw'ing. No halt procedure.

5 No mass-haul diagram required with Mass-haul diagram required with current
current section. section.
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Additional Error Checks 3.1
The programs are written in 1900 FORTRAN (with the exception of a few small subroutines) and a number of

error checks are included by the FORTRAN compiler. Messages relating to errors detected by these additional check
facilities are output to the console typewriter and the program is halted. A typical example of an error detected in
this way would be an alphabetic character occurring in a number punched on cards or paper tape. After the detection
of such an error, operator action is necessary to restart the program or to delete it.

A complete list of error messages is given in the appropriate 1900 FORTRAN Compiler Specification.
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PART 1: CUT AND FILL

Chapter 3A

'GEORGE1AND 2

GENERAL 3A.1

The GEORGE operating system enables programs to be run on 1900 Series computers with the minimum amount
of human intervention. The system is fully described in the ICL 1900 Series manual Operating Systems GEORGE
1and 2 (edition 3, TP 4229). The information given in this chapter provides the necessary information for users
wishing to run the Cut and Fill suite of programs under GEORGE.

Instructions to the GEORGE operating system are given in the form of a job description written by the user in the
language of the GEORGE system and punched into cards or paper tape. The job description consists of a series of
statements specifying what is to be done at certain stages of the job and in response to certain events which may
occur during the job. In short, GEORGE will carry out most of the actions which normally are carried out by the
operator on the basis of the users’ written instructions.

These instructions must include information about the order in which the programs included in the job are to be
run, their entry points and terminations and the peripherals used. The following section contains the information
required to run the Cut and Fill programs under GEORGE 1 and 2.

THE CUT AND FULL PROGRAMS UNDER GEORGE 1 AND 2 3A.2

The user must select which of the programs #X2C2, #X2C3, #X2C4, #X2CS, #X2C6, #X2C7, #X2CA, #X2CB,
#X2CC, #X2CD and #X2CE he wishes to enter in any given run.

Peripheral unit numbers 3A.21

The peripheral unit numbers used by the various programs are given below.

PAPER TAPE INPUT PROGRAM #X2C2 3A.21
Paper tape input TRO
Line printer output LPO
M.T. master output file (CAFCAVINPUT) MTO
Work M.T. MT1
PAPER TAPE AMENDMENT PROGRAM #X2C3 3A.2.1.2
Paper tape input TRO
Line printer output LPO
M.T. master input file (CAFCAVOUTPUT or CAFCAVINPUT) MT3
M.T. master output file (CAFCAVINPUT) MT1
Work M.T. MT2
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CARD INPUT PROGRAM #X2C4

Card input CRO
Line printer output LPO
M.T. master output file (CAFCAVINPUT) MTO
Work M.T. MT1

CARD AMENDMENT PROGRAM #X2C5

Card input CRO
Line printer output LPO
M.T :master input file (CAFCAVOUTPUT or CAFCAVINPUT) MT3
M.T. master output file (CAFCAVINPUT) MT1
Work M.T. MT2

CALCULATIONS PROGRAM #X2C6

M.T. master input file (CAFCAVINPUT) MTO
M.T. master output file (CAFCAVOUTPUT) MT1
Work M.T. MT2

OUTPUT PROGRAM #X2C7

Paper tape input TRO
Card input CRO
M.T. master file input (CAFCAVOUTPUT) MTO
Line printer output ‘ LPO

CROSS-SECTIONAL AREA PRINTOUT PROGRAM #X2CA
M.T. master input file (CAFCAVOUTPUT) MTO
Line printer output LPO

GRAPH PLOTTER CROSS-SECTIONAL DRAWINGS PROGRAMS #X2CB and #X2CC

Paper tape input TRO
Card input CRO
M.T. master input file (CAFCAVOUTPUT) MTO
Graph plotter output GPO
Scratch tape for off-lining (renamed CAFPLOTVXSEC) MT?2

GRAPHPLOTTER LONGITUDINAL SECTIONS PROGRAMS #X2CD and #X2CE

Paper tape input TRO
Card input CRO
M.T. master input file (CAFCAVOUTPUT) MTO
Graph plotter output GPO
Scratch tape for off-lining (renamed CAFPLOTVLONG) MT2
Work tape MT1

54.6

3A.2.1.3

3A.2.1.4

3A.2.15

3A.2.1.6

3A.2.1.7

3A.2.1.8

3A.2.1.9
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Entry points and terminations

All programs are entered at entry point 20; the terminations are given in the table below.

Program
#X2C2

#X2C3

#X2C4

#X2C5

#X2C6

#X2CA

#X2CB #X2CC

#X2CD #X2CE

Example

Terminations

DISPLAY:- END OF RUN
DELETED:-

DISPLAY:- END OF RUN
DELETED:-

DISPLAY:- END OF RUN:
DELETED:-

DISPLAY:- END OF RUN
DELETED:-

DISPLAY:- SUMS ALL DONE
DELETED:-

DISPLAY:- OUTPUT COMPLETE
DELETED:-

HALTED:- PICTURE PLOTTED

or HALTED:- END OF PLOT
or HALTED:- END OF RUN

HALTED:- PICTURE PLOTTED

or HALTED:- END OF PLOT
or HALTED:- END OF RUN

3A.2.2

3A.23

The example in Chapter 4, page 55, uses the programs #X2C4 (card input), #X2C6 (calculations) and #X2C7 (line
printer output). A suitable job description for running this example under GEORGE 1 or 2 would be as follows:

JOB CUTFILL1, 44544, ENGINEER
1 DATA MT (PROGRAM TAPE)
47A DATA CRO

47B DATA LPO

46C DATA MTO (CAFCAVINPUT)
4D DATA MT1 (SCRATCHVTAPE)
6A DATA MT1 (CAFCAVOUTPUT)
6B DATA MT2 (SCRATCHVTAPE)
7A DATA MTO (CAFCAVOUTPUT)
IN 1

LOAD #X2C4

IN 47A, 4D

OUT 47B, 4D, 46C

RESUME

AT DELETED, GO TO 8A

END

8AIN1

LOAD #X2C6

IN 46C, 6B

OUT 6A, 6B

RESUME

AT DELETED, GO TO 8B

END

S8BIN 1

LOAD #X2C7

IN47A,7A

OUT 47B

RESUME

END

%ok kk
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PART 1 : CUT AND FiLL

Chapter 4

CUT AND FILL EXAMPLE

General 4.1

The following pages show the input data for a typical cut and fill problem, and the line printer output
that would be obtained when the cut and fill programs are run with this data.

The example is presented in four parts. The first part describes the problem and sets out the data
" to be used.

The second part shows this data entered on the appropriate Data Sheets. For this example, the data
was input from cards and, as for paper tape input (see 1.1), a series of Data Sheets for card input has
been designed to act as models for users, and these are used in this example, Most of the card Data
Sheets are suitable for card input or amendment. Three Sheets, 1b, 3a and 3c, are suitable only for
input data. The three corresponding Sheets for amendment data are included for completeness after
the input data, although obviously these would not be required for this example.

The third part of this Appendix shows the line printer output obtained when all nine output options have
been specified. The description of the line printer output is given in Chapter 2 but in any case- this
output should be self-explanatory. For option nine, the output for only the first two stations is shown
here. The format of the output for the other fifteen stations is exactly the same. The fourth part
shows some examples of corresponding cross-sectional drawings longitudinal sections and mass-
haul diagrams (see Figures 17 to 22)

Description of Problem 4.2

A series of road improvements is to be carried out along an existing road. Volumes and areas are
required from particular sections for the Bill of Quantities, It is also required to calculate the grade
level at all stations, fix side slopes depending on material encountered and select only suitable material
for fill. There are 750 cu, yds. of fill available from an earlier contract, which may be used if required.

The data available for input is:

Grade Data 424
Length
Chainage Grade Level of Curve
0 30 0
200 32 210
600 26.2 200
800 28.2 0
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Materials Data

Material Cut Factor
Topsoil 1.1
Peat 11
Gravel/Sand 1.1
Rock 1.5

Typicals Data
The typical cross-section in cut:

—

\

YRS

Fill Factor
0.8
0
0.8
1,25

422

Cut Slope
0.667
0.667
0.667
4.0

423

6_’_“{‘_[‘1?.[ Y._pi: B e
. s T

RAH

The typical cross-section in fill:

T T e e —— e e ]

IR/ R

. Iy,

v )
R ‘///\\‘///\s‘/)'[/\\‘/‘//c‘//&‘///\\‘/

t

p-0'

| 1(

%

IIS'

Station Data

Station Name Chainage
S1 0
S2 50
S3 100
S15 700
s16 760
S17 800

No berms are required.

\ l
‘//./\\>7/(\Y//\“///\\\///\\I\//A\V/K\V/A‘V//f\‘///'\

B ReZA >
§/\\/7 \\\//\‘; F

/o £o0°

Grade Level
30

4.24

To be calculated .
using grade data.

Slopes in fill are all to be tan"* 0.667. Slopes in cut are fo depend on the material éncountered, and are

to be as indicated under 'Materials Data'.

56

4048 (8.67)



Terrain Data 425

The results of a survey of the line of the road are as follows. Offsets to the left of the centre-line are
negative (looking in the direction of increasing chainage). Each offset in the following list is followed by
its reduced level.

Station Chainage
S1 0 . -27.25: 26.1 -21.0 :26.6 -9.5 :24.85 0:24.31
8.0 :23.9 19.56 :25.3 28.4 :26.32
S2 50 -29.5 :22.3 -18.4 :23.45 -8.0 :23.7 0:229
9.5 :23.1 20.0 :24.9 29.5 :26.3
S3 100 -31.5 :22.1 -19.0 :22.66 -9.5 :23.0 0:22.45
11,1 :23.6 18.5 :26.32 27.0 : 29,98
54 150 -33.6 :21.2 -20.0 :22.11 -7.3 :24.32 0:25.9
10.0 :26.83 20.0 :28.72 30.5 :30.84
S5 200 -34.0 :22.84 -19.75 : 24.93 -7.25 : 28.41 0:30.4
12,5 :35.63 20.25 : 38.85 35.25 : 39.89
S6 250 -32.0 :25.21 -15.25 : 28.87 -9.75 : 28,92 0:29.80
10,0 :32.32 18.5 :39.42 36.5 :41.62
87 300 -33.25 : 30.5 -13.25 : 32,13 -6.5 :36.83 0:39.04
' 11.25 : 46,87 20.0 :51.44 36.5 :48.33
S8 350 -33.5 :33.22 -20.5 :33.64 -8.25 : 38.87 0:41.97
10.0 :49.34 23.5 :54.06 37.75 : 50,92
s9 400 -34.3 :33.82 -18.75 : 41.11 -8.0 :417.93 0:51.32
12.25 : 56.38 22,5 :53.75 37.75 : 49.03
S10 450 -35.6 :32.55 -20.0 :42.93 : -8.75 : 50.88 0 :55.61
11,5 :50.73 21.75 : 49.80 34.5 :48.26
S11 500 -34.25 : 25.0 -18.75 : 28.44 -9.25 : 36.42 0:41,93
10.0 :45.68 18.75 : 39.84 31.75 : 34.48
S12 550 -34.25 : 25.31 -22.5 :26.84 -10.25 : 34.8 0 :37.63
9.75 : 38.04 18.75 : 39.84 31.75 : 34.48
S13 600 -29.5 :23.01 -16.5 :23.22 -9.25 : 26.96 0:29.43
11.25 : 32.84 18.75 : 37.09 33.25 : 30.14
S14 650 =315 :19.14 -18.5 :19.33 -8.0 :21.62 0:22.48
12,75 : 26.70 21.0 :28.99 31.75 : 30.72
S15 700 -33.25 : 18.53 -19.5 :19.22 -10.25 : 18,28 0:16.21
11.01 : 20.43 22.5 :24.81 30.25 : 29.04
S16 760 -33.25 : 18.55 -19.0 :18.18 -11.5 :17.01 0 :14.32
9.25 : 18,84 23.5 :22.42 31.25 : 26.81
517 800 -33.25 : 17.62 -18.75 : 18.04 -12,0 :16.32 0:15.81

9.75 :17.22 24.75 : 19.31 345 :24.44
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Strata Data

The results from a series of bore holes along the route are as follows:

Chainage R.L’s of upper surfaces of materials encountered
BH 01 0 Topsoil 24.3 Gravel 22.9 Rock 13.63
BH 02 175 Topsoil 28,6  Gravel 28.0  Peat 15.5 Rock 15.0
BH 03 310 Topsoil 40.0 Gravel 39.5 Peat 37.6 Rock 31.0
BH 04 480 Topsoil 51.2 Gravel 51.0 Peat. 48.1 Rock 47.8
BH 05 660 Topsoil 22.0 Gravel 21.5 Rock 14,0
BH 06 780 Topsoil 15.9 Gravel 15.4 Rock 10.5

4.2.6

Strata are assumed to be parallel to the surface.
This data is shown entered on the Data Sheets for card input on the following pages.

Note how the fill from the previous contract is entered in as a break on the first station, and also how
the typicals data is dealt with, all dimensions being entered as feet.
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1.C.T. 1900 Series cut and fill program Reference - Data heet 1a
card input /amendment Sheet number____I_of 1§

@ = remainder of card blank

HE AD

1]2]3!4|5Isl7

1 N GW

ICT

1] 2] s[4 s] e[ 7] 8] o]no] 1] 2[ 3] 4f 5[ ] 7] ¢| sl20[1]2]3]4
T EXAMPLE CUT ~AND F1

1 card < I_’F5b|7l8|9!30|l|2|314!5l617|8l9l40|1|2|314!5|6l7l8
LL

I '|4slsol1[zls|4|5|e[7]a]9]solllz |3 !4 Isle]|7]8]9]|70[1]2

112!3l4l5]6l7l819 Delete if not applicable
A—M—E—N—D—M-R—N-T
‘W OR

1]2]s]s
UNITIW

Delete these boxes if this

is on an amendment run
1[2]3]4] either
BR [ T|[w BRIT. or METR.

Note: Decimal points must always be punched, but a following zero can be omitted.

4048 (8.67)

59



60

1.C.T. 1900 Series cut and fill program
card input

Reference - Data Sheet 1b
Sheet ber__2 of 18

@ = remainder of card blank
SK = for skip-set at columns 21, 36, 51, 66

1{2]3fa]s]e][7]8]9]10]
GRADE DAT AW

Chainage at Intersection
of Tangents of Tangents

Grade level of Intersection

Curve Length

512 [3Ta]s]s]7]8]9]e0

aa[2]3]a]s{e{7]e]ofso[1]2] Jas[7]8]sfao[1]2]3]4]5]
. } e

kklo - k(3 o - [sx[o- v
skl2 00 ." T B3 2. T T T T K2 10 - vy
glleoo - 7~ T T T T kK26 -2 skl2"070 - v
ISK8:o:o'-"'""'];Kz’s'-zj T T sdlo T T Q
"""v"v""" T 7T —— ""“|
ey 5 . ; —A)
K N ————— s’ —
= = MMM UM -~ N MM 2
N SK |sK v
R R TroTrrT IsK| i vV
"'\'[sx """'ISK T
. ; \Fﬁ\ R . —
' — N e
' R - AN ~_IsK
. —_ T A S T R
' SERAE REEAESNAGE REARRSRE

NN

A N I

T

L N

SISEISISIEE

R ATAR AL AL AL AL AL AL LA AR
B

T ¥ ISK T JSK \' T T

T T sk T sy TN T T T
T T ISK T T |SK""‘\"'W
T sk R = IR N
) i s T T T T |5 IR N

v T T v 7 — — . L

1]2]3]4]5[6l7l8]9]1d1]2]3]4]

EODA

MATERI ALS DAT AW

Material Cut Fill Factor Cut Slope

Name Factor (0 if unsuitable) (Natural Tangent)

21 2]3]4 36[7[8!9!40[1 51{2[3!4[5!6 66!7

18] 9]91]2
667

[T e P s[ski -y sKlo - '8 sdo -

ISKPE A T|SK1 . 1 o T sKo-6671 WM
e R aV[SK1 - 1 [sKo -8 ' [sKOo - 667
ISKR:S:C:KS ls Iskt 25 T S 4 j

S V-V
}Sld\ T SK L B SK — T SK T T )
‘glsk T T T SK T T T T SK T T T T T SK T T

SR — e e

sisg skl N [sH T s

il stk T T lsd T T T NsK

B s’ N s [s{
sfskl T T T [skl T T T TN\[sy " Isg T T
S - - N
=S R G R T T s T T
I MM RS R

™" Tsd T T T T T Isg T T T T T s

[Sﬁ"'SK"'j'SK""'SK

s 't::'SK""'SK

skl s

ISISEEEEEEEEEESE

SKi
T T SK T T T T T v T
s 51~ 81 :

9
L=<
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3 oF18

Reference - Data Sheet 2

Sheet number

@ = remainder of card blank

Sk = for skip-set at columns 21, 36
Delete these 2 boxes for all

but first sheet of typicals data

OR

- Delete this box on first sheet

|

Level

g
“l LLLELEL L LLLLLELELLEEEL L i N bl N I N A 1 | S G A T O A A A R O A i
= Joa
=q a1 4549449444 AU R ETHEEETEEEETELEr AT
Sool ool LELEETEEEEEZEEEN Bl I EEEEEREEFEE vddd
alofof=[afale] I T T T I T [ -\u i MMN...O-O..-.Z ............ \ -----
<[ L] TILELTLLLELL \”' mhu.-... ........... A FFFEFE
S[-~[elof~[~[ILLLLLLI “ m\ ..... Sle~~eleliIL LLLELLLLEALALLLLLEL
2 |_|.ﬁ_.._-_ ﬁ-t A [ ' \

Delete if 'AMENDMENT
‘DATA

Typical Ref.
W) left justified, followed by a full stop

Offset

2112131415/6)7]8

1l.u

21f2]s]a]

left justified,

] T
1 T
L] T
L] L)
T L
Al ¥
L) L}
ML
¥ T
L) T

T
AN
A ¥
T 7
T T
1 T
L) L)
1 T
T Ll

Typical Ref.

Ll
715

LJ

:

T

L)
AN

L]

L

.

L]

Li

.

T

T

L}

Offget

1

L]

T

L]

1
AN
T

¥

L)

L)

21]2 1314 15]6]7]8 [sk]s6

N
)

L}

T

T

E © D AlWla—was last directive given

112 sT4|5][e[7]8]9]rol1[2]3

TYPI CALS
1]2]s] 4

1[2] 8][4

card input famendment
2

T. 1900 Series cut and fill program

....... \, oL l'LHEFWMALRLEEELERELFEELE
olo| |0t . 0-0 .6 uuuuuuuuuuuuuuuuu
.l'l l'l‘ |‘I|.l |\ i i i CFrrrrrrrr-rr °l1 A B \

EAA LR elelsttel sttt ol ant ol st sttt ot EIEIEIEIE 2 AEIRIRIFIFICIEIFIFIFIEIEIFIFIFIF |
——— ——
wu mu
SE S8
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I.C.T. 1900 Series cut and fill program
card input

Reference - Data Sheet 3a
Sheet number L4 ofF 18

@ = remainder of card blank
Sk = for skip-set at columns 21, 36, 51, 66

1[2]3]4
EeD Alw Delete these 2 boxes on all but the first Station Data Sheet
1]2]sfa s l6 [ [8]9]rof1] 2
STATIO®N DATAW OR
1[2]3]4
E—0—8—F-H¥) Delete. on first Station Data Sheet
Station Name and/or No. Chainage Grade Level
2t]2 [3Ja [5]6[7]8]sk[se] 7]8[o]ao}1]2]3]sk][s1]2]3[4]5][6]7]8
[x[s'7 T U sk]e T T T k|30 - W
21f2 3 T4 Isk[3e] 7]8]9]ao] 1] 2]3
scltTop Tfsk|. 5§ Topsoil Thickness 3

212/

sit T 1 1 T T T
s/[R's'D'Psk]-T3'3" T T T
[skfR's'™D'sysk}."3"3" T T T T (w
S& T L] T L L T T ] T

[Sl’ AT T T T T 7 7 ¥

s‘e T ) T ] 1 ] T T T l‘n‘
l T4 ¥ T T T T T T L] 1 j
sklc'L'1 'N[sk[o -

[Sh-LBLW"‘I"‘ 7 | 7T T T 1 f'j
Sk‘ i ] 1 ] T T T T T T .;A’)
|SI(- LETLA T T 1 T VT [
& L) ] LS 1 T T T T T 7

(Sk- 1 L] ¥ T L T T 1 g
lSk' | l T T + Y T 7 )

21]2 1314 [5]6]7 8 ]sk]se] 7[8]a]a0[t]2]3
I* LAy B | T T Tt "‘9‘
[ T T T Ll T Sk T T T 1 7T T T

LENNE BAat Suma S | T T 7T T 17T

T T T Sk Y T T
E; T T 7 T 1 T T T T T 1 N.',.)
BefsTsTF'LT " T ik{-66 7 ' ' ' W

Sk LB A T LI T Sk T T T 1 i l
{ ¥ T T L T H T I T T T T T Ll L g
]

S| T T N'\*Sk- T T 7171 1 71
ll:i T T v L) 1 1 T ls‘l T T VQ
' |

1]2]3[4]s]e]7[8]9]t0] 1]2]3]a [5]6]7

Pl L B-ERM )

M‘A‘ Il:,l"‘,!.'T ‘n‘p‘ D‘L.I T 1 1 J'A?I

PRI 'D'EIP.M T ' 17T T 1 ] vy

J

el
b

21[2[3]4] 5] 6] 7[8]sk[36] 7[8]9]40]1]2]3
sr’y c' " sftT Y T TTTIW
Ski TIYICIRI T 1 T Sk 11.1 T T T 7 M
sT'Y' P L 7T Isk2’.T T T TT T
sT Y FR ' ' " Isk[2".7 T T T T Ty
A L) T T T 1 T Sk T T T 1 T T 1 W

T 1 1 1.1 T LN AL | 1T 7
4t\H\l\l LA § T ::: T T T 1 T 1 W

k T ) ¥ I\j\l ] Sk T L] T T 1 T T
T 1 17 1 1 1 Sk T 1 T 1 T 17 Vq

LS IR SR R S| 3 T 1T T 1 T T 7

TT T 1T v 7 1 L S L ]
*{ T 1 71 1T T 7 2:: (\\\l] T %
*{ ] T T T T T 1 Sk T M T T I\J\l W
T T T L 1 T i Slq T T T T 1 1 T ‘“'J

Topsoil Extra Width

Resoil Depth - horizontal - verges, central res.
Resoil Depth - Normal - on slopes

Resoil Extra Width

Distance to Fence line Left

Distance to Fence line Right

Distance from & Terrain to Datum of Typicals
Berm in Cut - Width

Berm in Cut - Vertical Separation

Berm in Cut - Max.Top Vert. Separation
Berm in Fill - Width

Berm in Fill - Vertical Separation

Berm in Fill - Max. Btm. Vert, Separation

Side slope in cut - Natural Tan if simple.

If slope to be automatically selected
from height of cut - Give SSCT a value
of 0 & fill in pairs of slopes (Nat. Tan)
& heights of Cut - Max.No. of 10

Side slope in Fill - Natural Tan if simple.

If slope to be automatically selected
from height of Fill - Give SSFL a value
of 0 & fill in pairs of slopes (Nat, Tan}
& heights of Fill - Max.No. of 10

If Fill berm data set (BWFL, BVFL, BHFL) delete
as applicable - if not, delete both

If Cut berm data set (BWCT, BVCT, BHCT) delete
as applicable - if not, delete both

If material slopes vary (See material data)

delete as applicable - if not, delete both

Typical Reference No. in Cut - Left
Typical Reference No. in Cut - Right
Typical Reference No. in Fill - Left
Typical Reference No. in Fill - Right

If Typical is not standard TYCL, TYCR, TYFL & TYFR

are set to 0 and

Typical is defined by pairs of Off sets and Levels - up to

58 No. pairs

Note: This forms first sheet of Station Data or can be used

Sfor subsequent Station where variables alter

Numbers left
justified and
followed by
a full stop.

4048 (8.67)



1.C.T. 1900 Series cut and fill mqmm Reference - Data Sheet 3¢
card input ‘Sheet Number 5 of 1§

(W) = rematader of card blank
8K = for skip-set at columns 21, 36.

STATION DATA - continued

This sheet must follow efther sheet 3a or 3b
at the station at which the 'BREAK' {s to occur.

1]2]s]4]s

BREAK

W

|21l2]{3]4 stlulnlsalaskolulnlujulashol

Eitititie 161

Area of Land

Area for Resoil

Area of Topsoil Strippage
Volume of Topsoil Strippage

Volume of Resoil

Volume of Fill g These values will be added
Volume of Cut Delete if not required

Material & Volume 1
Material & Volume 2
Material & Volume 3
Material & Volume 4
Material & Volume 5

Up to 20

Note: With ‘BREAK’ set values are not calculated between this Station and the preceding Station . i.e. at bridges, roundabouts erec.

4048 (8.67)




. LC.T. 1900 Series cut and fill program Reference - Data Sheet 3b
card input /amendment Sheet number___ 6 of 18

@ = remainder of card blank
Sk = for skip-set at columns 21, 36, 51.

STATION DATA Continued This sheet to be used for successive stations where
variables remain constant,

Station name and/or Grade level

number (set to O if it is

(Min 2 ch, max 8) Chainage to be calculated)
1]2[3]4 21]22/23] 24125 26]27]28 sk {3637]38]39 |40]41 l42|43[sk |51 ]52|53]54]55 |[56]57]58
E © s T|W Esl L Sk5| | |sx o|-l B W)
EIOISITM [Sk sl3l LI T T T ]Sk 'To‘lol-v T T T |sk °l.l T T ] ] T m
EosT|wW Iskfsa" " " " T klt's0o - " " T isklo- T T 7T T [w
Ee's'TW [k[s's™ T T T " T lskj2’0’0"- T T T T lkfo’-T T T T T T W
Eo'sTW [k[s'fe” " T T T T lskl2TsTe’- T T 7T sklo’-T T T T T T (v
EQ@ ST [sk[s™" T T T T T sk[3Te0’-T T T T ko' . T T T T T T W
EosTW [sk[sg" " " " T T Isk[3'§'0’ .7 T T T kjo’.T T T T T T |wy
Eo's'tIW sklsea ' T " T Ik[gp00 T T T T klo’-T TV T T wy
EIQISIT M [Sk S|1I°I T T T T Isk ‘*lslol'l T T T ]Sk ol.] T T T L) T M
E"lg' SIT vq lsk Sl 1 l, T T T T T Isk s,lolol L ¥ T T lsk o| .l T T T T T M
Eo'sTW [skfs"172" " " " T Isk[s'sTo" T T T T lsk[oT.T T TT T W
E'esTiwW [sk|]s' 173 " ' " " skle'0’0’.T T T T sklo’.T T T T T T vy
Eo'sTIW [sk[s'rta” " "7 TIxk[e’s0"-T T T Tkklo’-T T T T T T W
EIQ'SITM |'Sk sl1lsl T T T ﬁ}sk 71°T°' -l T T T lsk °|.l T T T T T vq
E|QISITM Sk S'1|6| T T T T lsk 7Ib'ol .| T T T ]Sk oI .I T T T T T M
EestW st 7 Sk[goo . o W
S 0O o T hin
:"e'\s'"rvﬁl l::‘( C T T T T e T T T TR T e T TN ;:7'
:'IQI vq Sk T T T T T T T ISk T T T .I T T ¥ [Sk T T T T T T T
:relSlT 5k T T T T T T T !Sk T T T T T T T lsk T T T T T T T M
LT T T T T T T T T T T T T T T T T T T T T T T T
‘IGISITM k T T T T T T T ]Sk T T T T T T T ISk L2 T T T T ¥ L) M
I:GSTMISk\l’I ”]sg ...,...ISk..,..,,M
]: Ie: s I T M [Sk II\’ T : T T ISk T T T T T T T ISk T T T T T T T
]: :e T S:T vq ISk T T ‘l\ T T T [Sk T T T T T T T ISK T T T T T T T Vq
:‘l ° T STT V\h |5k T T T :\l T |Sk T LA T T T ISk T T T T T T T Vq
]3 Ig T :'r: W {z:: T T T T T T 'N[;: T T T T T T T {::: T T T T T T T w
;'e’s"rvq RN - N T
:'9|SITM Sk T T T T T T T [Sk ‘\[ T T T T T lsk T L ¥ T T T T m
‘| =T L L AL | T T T T 1 T 1 17 7T
E’Q'S'T vq Sk T T T T T T T Sk T l\l T T T ISk T T T T T T T N
Elglz‘zvv% ::: T T T F T T T zz T T l‘\ T T I:: T T T T T T T x
;TGISIT vq Sk T T T T T T T Sk T T T T T T Sk s H T T T T T M
:IQISTT vq sk T T T T T T T Sk T T T T T T T I& T T T T T T T vq
E|GISITM 5k T T T T T T L) Jsk T T T T T T T Isk T T T T T T T M
.,'IOYSIT Sk T T T T T T T Isk ¥ T T T T T T Isk T V\l T T T T M
:l T T T T T T T 1 L) T T T T T T T T T ' ] T T T
‘IOISIT vq Sk T 1 T T T T T lSk T L) T ¥ T T T ISk T T l\ T T M
]:IGI SIT vq Sk 1 T T T T T T lSk T T Al T T T T |Sk T T T T x T M
El’glilz @ ;: T T T T T T T {:{k T L} T T T T T ]}zlk T T T ] T |\I\‘g
E—0—6—Tvv " e y
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1.C.T. 1900 Series cut and fill program - Reference - Data Sheet 4
card input /amendment Sheet number_Z.ef 1%
@ = remainder of card blank
Sk = for skip-set at columns 21, 36.
1] 2! 3] 4] Delete if 'AMENDMENT'
E © D A [WWVas last directive given Delete these 2 boxes for all but
1]2{sa[s]ef7]a]o 10]1]2 first sheet of terrain data
TERRAIN DATAMW OR
12]3]4
08— Delete this box on 1st sheet
‘_Fllz [3]a[s]e[7]s o fsofs |2
Sk|O - Chainage
Offset Level
11213141516I7Ial 36]718I9hohlzla
I_P- 27 .28 " Isfaé -1 T lw
[sk _12 'I.l T Sk 2 6 . ‘l T ¢ 1 Vﬂ
sc[-9 .57 " " T lskfa’s . g8
glo . " T T """ isk|24 - 31 W
Ble a3 W
R PY AR
el e e
Iﬁ L T T L T Ll 15: L} 1 ) 1 L] T v —
l* T \' Al T ) lsk T Ll L) L} T 1] ¥ M
3 ﬁ T 1\ LA | lsk T T T T T T
- & T L F 1 l\l lsk T T A L] { T T
_g ﬁ L] T v L} L | k T L] L} L} L] v L
£
é T T T T T T :*P\' L] T T Ll LB
s ﬁ T T T L T L] T lsk l\l H T Ll L vv
E Bl 7 TTTTT T T TN T T T W
5 ﬁ T T L} ¥ L] L ]Sk T L T IN ¥ M
= - IRERER EAREAND
1]2]s]4
EeS T/W
21]2[3fa[s]6[7]8 o [s0]1]2
Ix[so0 - =~ = W Chainage
Offset Leve}
ae|7|e|o|4o‘1|z|a
I—-Izlvl-lsl i Ig_gz- 3 W)
.;Sk_|'|'r.r“r T ISk zlzl-lblsl T T vq
SR eV A
isx[o Ix]2'2". "9 W
Bl s sdag T
B2 T o W)
IO P M
[sk \l =TT ISk T 1T T v 17
£ TR - I 7
e S IR I A
: lsk 1 T Ll T '\l lsk ) ¥ Ll L] L) ¥ T M
.g lsk T T v v T 7T Kk v 1 117 T M
; [sk v L] T L) ) T *P\' T LJ T LI L VW
g & IR ) B NG
E skl T T T T sk T TN T T
E lsk T T T T Jsk T T I\j\l T M
IS‘ Ty 7T T ]Sk T IR M
l“ v L ¥ ¥ T ¥ T h: L) ) L T LJ T ¥ "‘
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I.C.T. 1900 Series cut and fill program
card input /amendment

Reference - Data Sheet 4
Sheet number 8 of 18

@ = remainder of card blank

Sk = for skip-set at columns 21, 36.

1] 2] 3] 4] Delete if 'AMENDMENT"
o was last directive given

Delete these 2 boxes for all but

first sheet of terrain data

B0 b
1]2]3]afs[e]7]s]s [10[1]2
FER R AT N AT

OR

1/2]3]4

E© S T|W

Delete this box on 1st sheet

21]2 [3 4 [5]6]7]8 [0 [30]a [2

[sl1 00 - Chainage
Offset Level
21—!21'3—!4!5!6!7!“ 36!7!8!9!40!1!2l3
|SK -l311l.l5| T T ISkZIzl.ltl LI ¥ Vh
{:k -ui'qu‘u T }SRZZ - 6 T 1 %
k-ﬁ N 5 T T Sk2|31-| T T
|sk O'OI T : T ]skz‘z’-'ﬂ-lsl T M
ST e T
|Sk 4 gx'|51 : T T ISk 2|6" 3l2| L Vw
Sho sl
)
[*k T T T L 1 T T Isk 1 T ] 1 L} T T M
Hk T \I T T T lsk T T T T T T T vq
T T T T T T v U 1T T 7T
3 Hk T T T T T ISK T v T T T 1 M
= 3k T sk W
é [ﬁ : Ijl T T :Ngk :' T T T T : ¥ M
E Hk T T T 1 Is?\ T T T T T
s l*k T T T T T T T [Sk l\l T T T T Vq
E [*k | B B S B B B Isk L ‘\ul 7T \M
é I*k T 7 T T T T 'lsk T T T IN T \M
I*k T T L] T T L] T Isk L) L) ¥ T L |\w
T T T T T T T }s‘: T T T T T L] T \l\"
1]2]3[4
Ee S TIW
21!2!3!415!617}819!3@1!2
[sc]T570 - W Chainage
Offset Level
21|z|3!4!5!5!7!a| 36!718!9!4011!2!3
sk[-'3'3 -6 Ise[2717-"2" W
Isk -I2I°l.' L] L Isk2'2I!I1'1l T T
Sk ‘l7'.'3| T 1 ) [SkzI“I.lS'ZI 1 T M
isk ol I‘l v T T T lskzisl lql L L) L M
plro-  Bk2e -3 T T W
[sn(zo.x I,. [sncz‘g.'-lz w)
HEOOCRSEE OONCREED
I ‘AII
I*k\l T T T T T Isk T T ¥ T T T T Vﬁ
S
2 k T T T Sk T T T T T
¥ Jnaanas N aananm.
e Rl N W
z k ] T |S?\ T T 1) T m
J |} naannansh~anan
-; l$k T T T T T T T ISk T T N L4 M
CO I T < NN 7
I3k [sk ™~
I T T T T T T T }s" T T 1 ] T T v \l\”
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I.C.T. 1900 Series cut and fill program Reference - Data Sheet 4

card input /amendment Sheet number 9 of 18

[W) = remainder of card blank
Sk = for skip-set at columns 21, 36.

1] 2] a! 4| Delete if 'AMENDMENT'
B—6—D—A-pA)Vas last directive given Delete these 2 boxes for all but
112 ] 3 h 5 16 l 7 JB 19 |10] ﬂz first sheet of terrain data

OR

1]2]3]4
E© 5 TW Delete this box on 1st sheet

(_‘gljzja J4]5]6]7]s o [so]1 ]2

s{200 - W Chatnage
Offset Level
Rif2]3fafs|ej7]a] [as|7]s | laola]2]3
E_Tgl“l.l ] T T ISkzlzl.lsll‘.l T ¥ M
k _l 1197. '7'5[ 1 lsk 1l“| R q|3| Ll L] vq
B[~"7 .25 " Iklag -4 W
Bfo 304 W)
Bk[172"-'s7 © " " ki35 - 63 @ W
Fk 2lol.‘lz's'l T L} h 3‘8'-‘8‘5' ¥ L)
DEICI MM M MM
W)
ﬁ\' T L) L] T ¥ Isk T 1 T 1 v 1 v @
NG I
s B SN T
.E ﬁ T L 1 T "\l lsk L} T Ll L} L} : : w
) EARARRS BB
z 3y SN
E W T T T T ) T 1 Isk 1\1 T 1 T L W
E h T T T T T T 7 Isk T T ‘\YI 4 T
5 h( T T T L T ] T Isk T ¥ T INU M
= H( TTTTTTTT lsk L LI S S | ]\vv
H: T T \l ¥ ¥ L) 1 ls‘: T T L L) L L ¥
1]2]3]4
E€S T
21]2 [3]4]5]6]7]8 [0 |30[1]2
Rl2so " T Chainage
Offset Level
sef7]8[9]40[1]2]3
E:#T.‘r v T T &2Isl.1211l L T W
-15 .25 sx]2'8 - '8'7 W)
E%:‘?'.'v's' T Ix[2'37-7q2T T T v
0- l«lja'e."g T T T Iw
k170’ ." ~ " " " lskiz2'- 32 W
B[1g -8 "~ Ik|3q -2 %
Bela’e -5 Blat - 62
g L L R B J[::: LI T | 1| T T 3
S IR ) D
= N sk W
g ﬁ‘ L) ¥ T T |\] lsk T T L Ll T T Ll W
E 0] T T T T L} k L] T 1 T L T L
E v T T L) 1 T ¥ |s?\| T T T L) T T
E H( T A L T T T Isk ]\l T T T Ll
E B[ T T sk N
é H( T 7 T T 7 lek T ¥ T I\l T ﬂ
- IR - IR
E. T T T L |-l L T T L X
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I.C.T. 1900 Series cut and fill program
card input /amendment

Reference - Data Sheet 4
Sheet number.__10 of 18

@ = remainder of card blank

Sk = for skip-set at columns 21, 36.

1] 2] 31 4] Delete if 'AMENDMENT'
\vas last directive given Delete these 2 boxes for all but
1 |2]3 |4 5 IGI'I |8 19 |101 l|2 first sheet of terrain data
OR
1121314
E© S TIW Delete this box on 1st sheet
21/2 [3 4 [5[6[7]s |9 Jao]s [2
k130 O - Chainage
Offset Level
21]2[3]415[617]8] 3617 {8 |9 Jao[1 [2 [3
sx[-'33-'25 " Ix[zo-5 W
Isk ~l'l3l 25- T |sk 3|2|'|"|3| L] 1 M
Bel=6-5 — Sl36 .83 W)
|Sk° T T T T T ISK 3191.7074 v vq
Be[1717.72's _Iklee -7 T W)
|Sk 2|°r l ) : ‘: lsk sl'l.l4l4l L] T M
lSk 3:6l'l5| Tt 7 |Sk 41""612: T T M
}éqk;\' T T T 1 T Iéh; L} ) L} 1 L} L} L ;'wl
- N - A
e BN TR T W
g lqk T T T T I\I lsk 1| T T 1 ] T Y M
E Iﬁk : T ' l :wk : ¥ T T T ¥ M
2 Iﬂk T T T ls?\ | ] T T T T M
T T T T T T T T T T T
- I T < NG W
2 ke N Y B NG 1
§ k T L] L} T T T T |sk T T T l\l L
gl ‘Sssannas - aanaasD
B = 2
1234
EeSs T|W
2112l3]4|516!7!8!9!30!1|2
Isk[3'5°0 - Chainage
Offset Level
2112!3!4!51547!31 36]7I8I9140111213
sx[-'3'3". 2’5 Isk[3'3"-72'2" W)
k[~20 .5 ' ' Isk|3'3 - 6'4' T 1w
Be[-8-25 " " «[3’8 -7 W)
Isko T lsk‘.' lq"' Ll L M
ISK 1lo|.l L) Jsk 4I‘il 3'4' T T M
Sk E Tl ol
[3k 3|-’| 'l7l5I T ISk slol lqlz: l M
[ T T T T T T |4¥SL T T T ¥ T T T "’q
l*l\ LN S ISk T T T T 7 1 M
lé‘ T I\l T T T ISk T T Ll L T M
s & N Y I
" T T T T T T b T T L) Ll
2 l$ T T T T I\ ISk T T T T T L L vq
E lé( T T T T T T T st T T T T T T T M
z | &l SR W
g H{ T T T T lsk l\ll T i T T W
_S H( T T T 7 ‘JSK T l\l T 7 M
T T T 1 + T T T T T ¥
I A - IR R - BN 7
ﬁ( T 1 T T ¥ ) T lsk T T 1] T T :\l‘
£ o D

4048 (8.67)



LC.T. 1900 Series cut and fill program

card input /amendment

Reference - Data Sheet 4
Sheet number- 11of 18

@ = remainder of card blank

Sk = for skip-set at columns 21, 36.

1 2[ 3| 4 | Delete if 'AMENDMENT'
. was last directive given

1[2]s]a s [e[7]8]o ro[1]2
FE—RRAN—D AT

OR

112[3[4
E© S TIW

Delete this box on 1st sheetl

Delete these 2 boxes for all but
first sheet of terrain data

r_Fllz Isla]s[e[7{s]o
s

ki# O O -

ISOII |2

Qmmlnage

Offset Level
1]2]s|4a]s]efv]a] I3e[7 i8]0 laofa 2|3
_lsl‘*‘l.lsl 1] T ISk 3lsl.lslzl ¥ ¥ M
-l"‘l.lvlsl T sk_“_:l'r I,I’l L] T vq
k|-'8 - SI:l..-r-'ni"'Qq
Bklo -~ " " " ' lskisy .32
Er'x'-'z's' T T sklse - 38 W
22.5 lSkF'B'-"I'S' T w
Bk[3’'7 - 78 " Iklaq .03 W
L) L} Ll T T Al Ll h L] L] v 1 T L "A"
H J Ll T T T T T |sk T ] T ¥ T J L @
ﬁ T \I v L T lsk L) T L) T T 1] ¥ M
e 2 3 ISR ) DA
'S H T L] T T '\I Isk L4 Ll Ll v T ¥ L] W
g & T Ll T A ¥ L] *k T Ll 1 L) ¥ v T w
Z | B N
g ﬁ ¥ 1 ¥ |sk l\ T 1 W
E 1 IR T I
5 ﬁ L} T 1 7T T T T lsk T ¥ T INI W
: & L} L) v L} L) A Ll Isk L T Ll L] l%
H‘ T 1T lﬂ: ™ rT"T v T 7
1]2]3]4
EeSs TW
21!2!3!4Isls!v]a]s]aolxlz
[skip s 0 - Chatnage
Offset Level
: 41alel7]al Jse[7]8]o]s0[1]2]3
E_ss_ .ls_l T 1 1&3'2'-15'5" LI | M
k-l2|° 'l T T T Isk“lz' lqlzl L) 1) Vq
Bk _'s'. '7lsl 1 T Isk slo'-lelgl L v ﬂ
Bklo«" 7 " T lsk|lss 61T T v
Be[1'1° -6 " " sk[so -73 iw
bk 2"'.17’5I T T Isk ¢1 '.'8' T L3 1) vq
k[3'4". 5" " " " Isklag . 26
)
Isk N T T : T T Isk T 1 ¥ ] T Ll v V“
Isk T I\ll L} ) Isk L] T L L T ¥ L) ﬂ
N - I NG = I
5 Isk T L T T Ll T lsk T L] L T T T T
E IEE T ¥ T L T T Wk L] Ll T T 1 T 1
é’ S Y F v 1 71T T 71 lSk‘\'l T T T T
g Isk T T T T T L] ¥ Jsk l‘\f T T L L
E skl T T T T T T T sk TN T T T
é Isk L) T L L) L) L4 T Isk L} L] T IN T
Bkl sl T NW
Ish L) Ll Fl- A T T L T T v 2
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L.C.T. 1900 Series cut and fill program Reference - Data Sheet 4
card input famendment Sheet number 12 oF 18
@ = remainder of card blank
Sk = for skip-set at columns 21, 36.
1]2]3]4] Delete if 'AMENDMENT"
E—O—B—A-Qwas last directive given Delete these 2 boxes for all but
IJZ ! 3 !4 5 1'6 ! " !8 19 lw! llz first sheet of terrain data
FmF—R—R—A——N——P—A—F—A OR
1!2!3[4
E O 5 T|wW Delete this box on 1st sheet
21]2 [3 4 [5[6]7]8 [ |s0f1 ]2
[se]s 0 0 - W Chainage
Offset Level
ls_|21|2]3]4|5|5|718| 36!7!8I9 l40]1 [2 [3
1 T T T T T T 4 1 T v T
k l3l4l.'2‘sf T ISKZYS'I'I i ] T ) M
sk[-"1 '8 . 75 ' |sk|2'® - 44 W
bk _rqf.lzlsl T T [Sk 3'6”"‘.'2' L T M
bk °l 'I L] A T L) ¥ Isk 411|. T 131 Ll T M
Blio. __—~ Bes -6 W)
bk 'r81'77|s—: T T ]Sk 3‘Iql. Isla’l T L} vw
3 EREAEG N ENPARRPAEC M W)
H‘ T T T T T T T ]Sk T T T T T T T @I
Hk T \l T T Sk T T 1 T T M
$ HE T T IN T T Jsk T T T T T L} T vq
PR IS NG - B 7
T T ekl i
2 Hk T i T 1 T SP\ T T T T T
T T T T T T T T T ] T T
gl Bl— =T W
Bl K SN BN 7
ﬁ ¥ T L} T T T T T T ¥ 1 T T
= E‘l: T TT7 T 7T —[SK T T TS ﬂ
sk W
T i T T T T 14H ¥ T L) L) ¥ ¥ T E")I
1]2]3]4
Ees T|W
21!2!3!4!5[6!7!8|9!30!112
@(55’ O - VVJ Chainage
Offset Level
zx|z| alalsle[7le| 36[7]8]ol4s0[1]2]3
Is—k_3“'.|2|s| T |Sk2lsl~l3lll T 1 Vq
ISk -I2l21-lsl T T Isk2l6" 8]4: T 1 vq
ISk ‘:7'O| uzlsl I—lgkslbl. 181 T T M
|Sk° .I T ' L | Sk3l7 .r6131 L M
ISk q:'l"’ls-' T L] T ISk 318I- lol“-: : ¥ M
ISk ,lsl.'7l51 L T —|57k 3Iql. lel4l' T L) m
Bk[3'1 . 78 k|34 - 48 W
LI AL B I S | E L I LA "A')J
H( T T 1 T 1T T ]Sk T 1 T 1 1 1 7 Vﬂ
H( T \ T T T T Isk T T T 1 T T T N
3 H( T T IN ™7 lsk T T T T—T 7T
I T T T T ~7 T T T L} 1 T T T
g H( T T T T L} T ISk T T L} T T v T N
g & T 1 I L) T T ‘l\lLsi T ) ¥ T T T T M
z SK
E “‘ T T T T T T Ll ISk\'\' T 1 T T N
3 T - 1 T T ¥ L T L} T 1] T
E| R RN
T T T T T T T T T T T i T
g I* T Li T T T T T |Sk T T T Il\ L
- sk NIW
I* T T T ¥ |. T |4|s‘: T T T T 1 T “I
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Sk = for skip-set at columns 21, 36.
Delete these 2 boxes for all but
first sheet of terrain data

@ = remainder of card blank
Delete this box on 1st sheet

Reference - Data Sheet 4
Sheet number _I3 o £ 18
} OR

MCMMge

m

Level

+ Delete if 'AMENDMENT"
v)lwu last directive given

1]2]sfefsJe]7]8]o10f1]2

W

12 3fa]s[s[7[a]os0fs]2

o

B~0—D—A]

1]2'1314
E©ST

1]2[s[4

2

Offset

sk|é © O -

card input /amendment

1.C.T. 1900 Series cut and fill program

71

CrRrErREEREREREREEERE 213 crRrREEERERERERERERIZEE]
WHHHHHHH”W\“ WWUHHHWHHHW\_
m.r.z€.3.4,9-u ......... [ [ Lo [~ [LLLTLLLLALL
elofefelsfolol LI T TLITEVETT & [l L L L TEEE VL
Tlmfofsfaifof [ [ [ EETZEELT S | [efefottsfolelol T T LT TZEL LT
] 4| N 4[] af en| 0f Vi | 8] & B[~ [s[ /
| ol &3 oh] o o | of | od) m&&&ww&mmm& B Ima&h&h&hﬁwmmk\ﬁmmﬁm
m.s-s.s-.s-.s‘-..\ ....... \mm m.ss--.s-.s””--.””””””“
Ennr e A e R E A ”zow.-“,\ ........
Srelol L LTIV EEEEEE L [Tal [Jo| _ w LIV EFELLELL
| etf wae ¢|~=] 0| » L L L h.e ol @ had ..2.1.1 ............
=il o=l I/T T TTI[ [ = 1| [R[o 5 N 3.0123

&l 2fles] o of | o8 [ | chtofrobt ot ot ookt oot o ook 7] Lol o4 |l 818 o5 | 4 | o romtontoRTobTobTORTORTOR TOA

0F JaquINN WnWIXeW 0p J3qWINN WNWIXeW
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I.C.T. 1900 Series cut and fill program
card input /amendment

Reference - Data Sheet 4
Sheet ber

14 of 18

@ = remainder of card blank
Sk = for skip-set at columns 21, 36.

Delete if 'AMENDMENT'

~Qwas last directive given

s|s|7]sef10]1]2

Ee S TW

Delete these 2 boxes for all but

first sheet of terrain data

OR

Delete this box on 1st sheet

[6]7]8 [0 [s0]a [2

EFlHla {45

Sk|7 0 O Chainage
Offset Level
ls_klﬂ'i!shlsls!vlal 36!7!8!9!40!11?13
¥ ) T ¥
bk -[fI:‘ - l;'s-l T I:: :I:l .Ijlil LJ 1 x
Bkl-"ro0-2'¢ " [sk[1'g -T2’8" T " Iw)
bko .’ T T L) L lsk '|6"'211’ Ll L) ﬂ
ISk 11 .01 ISk 20 .43 " Wﬂ
bk 2|2I '5' T 1 T ISkz:“l.:?l'l Ll : M
B[3’0”-"26" " " Isk|2'q . o:a.: r wW
|*\| T 1T 17 I}::: T 1 ¥ 1T v 171 ;ﬁ
Hk T \'l T T T Sk L} T T T T T T vq
s Hk L IN T ISk T T m
. Hk T T T T '\] Isk T T v T 1 L) L] M
é Idk R L : T T L] k T L} T T l_‘l I' M
A N
LUNELEN AN B B B | g T T T T T
- I O R c HA UL
E 9k sk ™~ W
5 Hk T 1 1 T T T L Isk T T T IN T
s Hk L} L] T 1 T T T ]sk L} L) T T T L M
T T LJ L] Ll T LJ m T L 1) T L L] v y
)
1]2]3]4
E©S TiW
n!z_[s!«;!s[e!v!a[9]30]}!2
Isk[76 0 - W) Chainage
Offset Level
2ﬂ—2L3!_4!5!6|7[8] 36!7]8!9!4011!2.3
[sk|-'3'3"."2"'s" " Is[1'g’. 5’5’ W
Isk -I'lql.l ¥ T T ISk'lgl |’|8l ] 1 M
Isk _11111.:5| T T ]Sk Il_'v'l°|'| T
|Sk o'.] 1 1 ¥ T ]sk,'k .|3l2| T Ll
ISk Q[-‘!z |s_v LA | |sk 1‘8' .|8|“.| M
lsk 2131‘|5' T L L] ISszzl.lklzl L VW
|sk 31 " [2 ls-l L) T sk 2'6' . I8I 'l L ﬂ
I* 17 T 1T 17T TV T T =3
[* \l T T ) T T [Sk T T 1 T L ﬂl
|* T ‘T: T : T [Sk : T T M
: B W
g I* 1 1 T L] I\ lSk T T T T L} T 1 m
E | B
z [* ¥ T ¥ SK T T T 1T 7 \M
E |*( T T T T T L T Isk I\l T T L
é |dk — T T T Sk T ‘r\|| T vq
g lqk T T T T T T ISk LB — :‘:\: : Vq
Sk
I@ ™7 v T T l T T T l‘u\j
N — Ik W)
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L.C.T. 1900 Series cut and fill program

card input famendment

Reference - Data Sheet 4
Sheet number_15 oF 18

@ = remainder of card blank
Sk = for skip-set at columns 2], 36.

1]2]3[4

1]2]s]s

Delete if 'AMENDMENT'

B—0—B—A ﬂwas last directive given

Delete these 2 boxes for all but
first sheet of terrain data

=+

slef7]s]of10[1]2

OR

1]2]3]4

E® ST

W

Delete this box on 1st sheet

|21]z|3 i‘4l5|e|7|s|9 |so|1[z
sk|g 0O - Q Chainage

Offset Level
1i2ls]a]sle]l7ls] Isel7[s[s o[t ]2 ]3
Sk -lzlsl’lzlsl ) lsk'.-'I-IGlzl T ]
Isk -'1‘91 .771751 LU ]Sk ’Igl.loih-l T Ll
Fe[~"172 . 0" Skl176 - 32" ~
Iskjo s ‘ . ISk 1'5-r.:g'1 .
Bela’-7 5 Ikl17 .22 -
Ekzll'l.'_' s: i lsk 'Iql- 3!,! L}
Bk 3"‘" 51 Isk 2# . l"l“|
I T T T T 1T T h’ T LI | T ‘)
Bk T 1 1 1 7T ISI: L S L R LA L
Hk T ‘\'W v T T |Sk T T T T T 1
s Hk T T IN T T Isk T T T T 7 : m
IS Hk T 7 'fl '\l lsk T T T 1 L
3 Hk T T L) l_ L) T k Ll ¥ T 1 L} ¥ T
E T Ll T L] ¥ L} T T
E Hk T : *é?\ T T T L vq
E T T T T L] T T 1 T 1] 1 L) T
2 Hk L LIS A lSk Tv\ T 7 T
E i sk NG
5 Hk T L) L] T L T L] lsk T T T 'N T
= Hk T T T T T lsk LML B B R &y VV
™ T T T T T T v 11T
1]2]3]4
B—6——Pv)
21Lz]sl4Jsls!1!els!solx!z
B ¥ Chainage
Offset Level
ail 2] alqlslelis] ae|7|e|9|4o|1|z|s
LU L) ) T 1
E\' LB S AL R B 1:: rrrrr1r T "’é
Hk \- T T T T T Isk T T T T T @
Bl N W
Y N sk W)
Hi( 1) Ll 1 . lsk T L] Ll L L L] T M
H‘ T 1 . : '\ ’ ISk T : T L ¥ T
H‘ L] \ lsk 1 | LA
LI BEN B B A § Sk T T T T T
ﬁ T T T T T T l\l 1 T L1 L} 1 ] L vq
3 H‘ T T T T |Sk LN S S SE R M
‘§ H L T L} L T L] T lsk l\' L] T 1 LS B W
E H‘ T T : T Isk T ,\. T
z H( T T T T T IISk T T N T T 1§
§ H{ T—+v—7v T T 171 ISk T l\l ™ Vq
.g ﬁ( T T T T 7T lSk T T L B 4 N T M
T T L] T T 1 T T T L) T H L]
E H‘ T T T 7 1T ISk T T v T :\
I sk '}
L L ML 4-“‘ LL A L AL I B ]
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L.C.T. 1900 Series cut and fill program
card input famendment

Reference - Data Sheet 5a
Sheet number___16 of 78

@ = remainder of card blank
Sk = for skip-set at columns 21, 36, 51, 66

Delete these boxes on all but
the first sheet of Strata Data

Delete on first sheet of Strata Data

1[2]314]5Te[7[8]o[101]  pejqye 4r AMENDMENT'

E e DA M was last directive given

STRATA DA T AW Write PARALLEL

PARALLEL ' 6r HORIZONTAL

OR

1]2[3]4

o]\

Station or Borehole Ref. Chainage Ground level

21]2 Ial4lsls]7 [8] [se[7]ao]aof1]2]s] 5112]3[4] s]e[7]s
sk[BH O 1 selo- " T T k|24 31

Material Interface Strata level

1{2]{3]a]s]e[7]a]e] []2]a[ss5]e]7]s
TePS/GRAVIk[22 - 4q W
“RAV / PEATk|O T ) Note: If interfaces in same order as
PEAT RO CKl1 3 63 W) Maximum 6 previously set, delete all material
o T I interface refs. Just input Strata
\.w — r — vﬁl Levels.
P
y ',1' LA e e A
1
1]2]3]4
E O 8 T{wW
Station or Borehole Ref. Chainage Ground level

21|2134|s]ef7(s

3¢ 7] 8] o[ ad 1]

k|28 - 6 W)

(sk|BH O 2 s 1 75 -
Material Interface Strata level
II2[3[4|5|6|7|8 [[ 21]2 1314 |5 [s]ﬂs
JSk 2 8 W)
7 i T
>  sx[1's” W
T sk 15 'o "~ {w Maximum 6 See Note above
/ \ W
— ,1 - l'Sk‘l —————— \’q
1(2]3f4
E'e 5§ T|IW
Station or Borehole Ref. Chainage Ground level

21] 2| 3 4] 5| 6| 7| 8]

3s|7|a|9|4olllz[sl

51I2I3|4|5|s|7]a

isx

BHO sx]3 1

o -

e o -

Material Interface

Strata level

212 |3

1]2[3!4!5[6[7[8'9

Sk| 3

[4]s]e]7]e
5 T w

Sk|

Sk

AA)

\_\/\_\:
olp!

Maximum 6 See Note above

4048 (8.67)



L.C.T. 1900 Series cut and fill program

Reference - Data Sheet 5a

card input /amendment Sheet numb 170F 18

@ = remainder of card blank
Sk = for skip-set at columns 21, 36, 51, 66

1{2]3]4 5]ﬂ7]£[9 [10]11]

T +—r—T 7T

T T T T T T

Delete if 'AMENDMENT"

was last directive given Delete these boxes on all but
Write PARALLEL the first sheet of Strata Data
or HORIZONTAL

OR

Delete on first sheet of Strata Data

Station or Borehole Ref. Chainage

Ground level

21!2[3!415'?[7[8[ 3sl7laliole[ﬂ 51 2[3[4]5[6]7[s
k[ n o = |skeso- = kg1 -2
Material Interface Strata level
1Lz[3!ﬂ5!el7!ﬂsl 21213!4!5'6”13
/1 Sk & ' . O M
skl 8 - 1 [w Note: If interfaces in same order as
T A 41 - 8 T Vh Maximum 6 previously set, delete all material
{Lﬂ" T ML AU P interface refs. Just input Strata
'T'/-‘\'_hk_ T T T le Levels.
s L e =
112]314
E 6 S T|W
Station or Borehole Ref. Chainage Ground level
21]2]3]4]s]e7]8 7] 8[oad 1] 2 3| [s1]2]3[4]5]6[7]s
skBHOS 5] 6 60 - sk[272 - (W)
Material Interface Strata level
] FEEEERERE
TePsS/GRAVIK2T -5 W
GRAV/ROCKKI4 - W)
————f———— ; ' - | Maximum 6 See Note above
T j_r‘7\|5k ' —r—
/ 5w}
-+ - i
1j2]3]4
E'9 s TIW
Station or Borehole Ref. Chainage Ground level
21 2 3[ o s[ e[ 7[ 8] fss[7[8[ofao[1[2]3] [1[2[s[a[s]e[7]s
klBHO®6 " Isll78 0 - se|1'5 - 9 W
Material Interface Strata level
REASEEE] FEREE
—~l_/ " " Iskl1s - q. W)
o~ I1o. 5 "~ W
— Maximum 6 See Note ahove
— SR ————TR)
A A S -~ oA [
L ——r A S—

40438(9.

71)
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1.C.T. 1900 Series cut and fill program Reference - Data Sheet 6

card input/amendment Sheet number, 18 of 18

@ = remainder of card blank
- Sk = for skip-set at columns 21, 36

1[2]31}4 Required for Input and
Amendment programs Delete both
Eje[D]A \ if option list
is being prepared
1(2}3]4]|5]6 Amendment program only separately
e ety 1o Ly 2] delete for input program
PN S

123456 ] [2]

ot 2 Enter options required (1 to 9)
© UTPUT|sk|]! 2

For option 9 only up to 6 of the following cards may be
inserted giving chainage bands for which output is required

From chainage To chainage

21[ 2] 3[4 5] 6] 7] 8] [s6]7]8]s Jao[1]2]3

HkrlllllIISkI'T:\:ll
éllllllll T T T

};;: Nl LA Isk AL A S B B B ":%
T v Sk T T T T T Vﬁ Delete if data
K —————— ——————r is required for the
dic Isk WY)  whole route
W
)

For all options
1]2]3]4]5]e
FI NI S H

OPTIONS
1 SETTING OUT SHEET 1
Chainage-Station No.-Grade Lvl.-Side Slopes-Stake Points-Fence line
2  SETTING OUT SHEET 2
Chainage-Points defining station-Offsets & Levels
3 LAND AREA & SOIL DATA
Chainage-~Land Area Topsoil strip area & vol.-Resoil area & vol.
4 CUT & FILL VOLUMES (+ C.F. & F.F.)
Chainage-Cut vol., Fill vol. Balance at Station & Cumulative
5 CUT & FILL VOLUMES (- C.F. & F.F.)
Chainage- Cut vol., Fill vol., Balance at Station & Cumulative
6 MATERIAL VOLUMES
Chainage-Material, Cut vol., x C.F.x F.F. Dump at Station & Cumulative
7 CROSS HAUL (for sections in both cut & fill)
Chainage-Cross haul at Stations, Cumulative, Total
8 MASS HAUL DIAGRAM
Plot of Balance of Cut x F.F. -Fill against Chainage

9 INPUT DATA
All input data on master file

4048 (8.67)




I.C.T. 1900 Series cut and fill program Reference - Data Sheet 1b
card amendment Sheet number

@ = remainder of card blank
Sk = for skip-set at columns 21, 36, 51, 66

1]2]3]4{5]6]7 8|90
GIRI[ADE DATA
Insert directive Chainage at Intersection Grade level of
if required of Tangents Intersection of Tangents Curve Length
11111(3]4blsl7| ﬁ[zlsl4[5]s!7!sj9!30[ 36!7!8!9!40!1!2!3] 51!2[3]4!5!£IL7I8
v M T r T }:E T T v T T v T T ‘Ei L v ' v T '4]:1}: T T T A Ll v T %
T T T LA B | T T Ll T T T T T R ¥ L] T T T T LA T T v
s sk SK )
LN B AR S I | T T T T T ¥ T T T
LA | T T T T ISK ¥ v T T T M T A ISK L T A T T T ]SK L) T T v M
T T T L 2 T v T T M v T Izﬁ A T T T T T L :}K( ¥ L} T L} 1 1 T v_@
Ll T L) LI T S T T v T T T v T ISK T T A A v T T SK T T T T T T T
T T T T T T S T — T T 7 ISK L) T ¥ LANENL I § T SK T T T T T T m
T T T 1 T Sd T T T ¥ T T T T ISK T v ¥ T L} T I;ISK T T T v 1 Vﬁ
T T T T L B S R B Atk I S S | T 7 7T 17 | L L | T
Sld ls 17 T T T 'Jé} L) L T T
L 7T 7T — T T T T T T T T
T T T v T T Sd‘r T v T T T T T L ﬂl% SK T LS ¥ L} i v L} g
LI S | T T S L T v T T T T SK T T T T T T T SK T v T T 1 LA | w
LA T T T L S I T 7T T L T T <ls—l( L L 7 L] Ll T '<+S_K L] T T ¥ L] T T vﬁ
T T 7 T T 1 5 L T - T T T L SK LA LA 4 T Ll SK T T T T LB T Vﬁ
L T T T L) S T ¥ T A T M ¥ ] 141§—K LA T Ll T ¥ T SK T LR 1) v T v_ﬁ
7 T T Sl{ T T T T ::: | AL A A S zi T™T T 7 T 7T Vﬁ
T Al T T T T T ] L § T LA T ¥ Ll T L] ¥ A T T T T L] T L vﬁ
T v 7 T L L) s SK T T v LANNE B A T SK T T ¥ L} T 1 Vﬁ
T T T T v T s T T T T L] T SK ¥ v T T T T T SK T T T T T T T
T T 7T § — T T T T T T 5K LS S SN R s S SK| T 17 T T x
e S , I SK]| 1 SK| —— ——r
— —— S — ——r —r— SK] ——————t SK| —r————T
————— S ————r — SKI O — S —
R~ i SR I = I 7t
S SK S
12fsfa]s s[7]afsjio[1]2]3]4] delete 'EODA’ if 'AMENDMENT"
Eie|DlA —— a3 last directive given Note: ‘Tops’ may not be deleted
M[A[T|E[R 1T A LS DAT AWM

Insert directive Material Fill Factor Cut Slope
if required Name Cut Factor (0 if unsuitable) (Natural Tan)
1L2!3!4L5l6!7| z1!z!3l4J 347!8[9!40[1 51!2l3.li|r5!5 se]r'r!alLsﬁoIl!z
sK sk SK SK T
T T T [SK T T IS T T T T SK T T T T S T T 1 1 1 T V’ﬁ
N S T T T T T T T T T S T T T T T s I T T T T T T
1T T {:E ™T T {:K T T LA | Sll: T T 1T 17T Sld T | A S T g
— T sk R R - I T )
T T T T T T 1T 7T T 1 T°7 ™71 v T 7 T
[sx SK B . SK vV
T T Y lsx‘ﬁw T SK : T T SK Y T 7 T T S]{ T T T ) B T Vﬁ
L L ISK T SK =TT T SK ¥ T T S{ T ¥ | B Vﬁ
T Y ¥ [SK g T T JSK T T T Ll SK T Ll T T L] s’d T L] T L] L) L) Vﬁ
B T ISK T T SK T T T SK LAREED BN B S | Sld T 7 1 v v 1 Vﬁ
—T T T [SK T T T I T T A | T SK T T T—T T S T T T T 7T Vﬁ
T T LA i T SK T T T s A v T v T S v T L T L S T T T T T ﬁ
T TT 7 Sk T T T S T v TT T Sa T T T 7 T - S T T LENRE IRRY S
T T ™71 lSK T :JSK T : 1'7 T : S% T T : T T S g
T L T L] Sld ) T T 1 T Vﬁ
v Ll T ¥ L} ¥ L} T T T T L
sk vV
——ret Sﬁiifﬁ"iﬂ
T T z Tt 1t 1 g
T T T T T L T T L} T
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I.C.T. 1900 Series cut and fill program
card amendment

Sheet number.

Reference - Data Sheet 3a

@ = remainder of card blank
Sk = for skip-set at columns 21,36

Delete if AMENDMENT
EO©D A W was last directive given

t]2{3{4(5]s]7]8]o]1o[1]2

1 0N

DATA

W

4
T|W

Delete these 2 boxes on all but the
first Station Data Sheet

OR

Delete on first Station Data Sheet

Enter SNGL or CRRY as appropriate

1lz[3[4[5!s|7

Station Name and/or No. Chainage

Insert directive if required otherwise delete.

Grade Level

21[2]3]4[5]6]7[sfsks6]7[a]o]ac[1]2]3fsk[51[2 [3 4[5 ]6 [7 [s
Sk ] sk Isk
sk(21(2 [3 4 [5]6 78 sk/36]7[8]9a0[1]2]3
( Sk v ITre' P'T Sk L M Topsoil Thickness
sk| ' ' ' T x'w bplsk| | ' " W) Topsoil Extra Width
k] " T " "R's'p plsk| ' ' W) Resoil Depth - horizontal - verges, central res.
skl " " R'sS'D'slsk| ' " W) Resoil Depth - Normal - on slopes
sk * T " "R X W Dlsk| ' " ' ' ' T W Resoil Extra Width
skl T T T "FL F TS| T w Distance to Fence line Left
»4 skl T T " "FREH Tlsk| ' " VW Distance to Fence line Right
sk| " T T T¢'L'1 "Nlsk| " F T T W) Distance from & Terrain to Datum of Typicals
sk T " ' 'BW C Tlsk| " ' " Berm in Cut - Width
sk|] T T "BvciTlsk] ] W) Berm in Cut - Vertical Separation
k| T T T TBTH CTsk] © T ' T T T W Berm in Cut - Max Top Vert. Separation
skl T T TRW F Llsk] ' ' 7 T T W Berm in Fill - Width
k| T T "BV F Llsk| " W Berm in Fill - Vertical Separation
] "7 T "B"H F Lsk| " ﬂ Berm in Fill - Max Btm. Vert. Separation
;s_kzqz!3!4!5!6!7181&35!7!3!9!40!1!2[r3 .
—'Sk S'S C Tlsk !
{Sk T T T T T ISk T T T T T T T Side slope in cut - Natural Tan if simple
— . If slope to be automatically selected
sk T sk T T T w ‘from height of cut - Give SSCT a value
ISk 1 T T T L s e N Vﬁ of 0 & fill in pairs of slopes (Nat. Tan)
ISk & heights of Cut - Max No. of 10.
|Sk T T ¥ M v T T Isk T T L) T b L) T
<
' Sk T T T T T T L) L 1 LA T
L LI — TS 'S T F- LlSk T M Side slope in Fill - Natural Tan if simple.
ISk [sk W If slope to be automatically selected
skl © T T T T T T ISk LA L from height of Fill - Give SSFL a value
7% DL B B e — T T of 0 & fill in pairs of slopes (Nat. Tan)
— }Sk A g & heights of Fill - Max No. of 10
Sk Sk ]
[1]2]s]e]s]s[7 s o to]1[2 3 a5 [e [7]a]o]20]1
F1 LL BERM - If Fill berm data set (BWFL, BVFL, BHFL)
'Ne FILL B ERM delete as applicable - if not, delete both
)  _cuT BERM T If Cut berm data set (BWCT, BVCT, BHCT)
N'e cuUT BEERM Vﬁ delete as applicable - if not, delete both
MATERI AL SL®PE If material slopes vary (See material data)
T TN e MATERI AL delete as applicable - if not, delete both
F(ZI!Z [3f¢]5]6[7]s Isk[as[7 T8 To faolt T2 T3
L) ¥ L] T T ] L) 1 *
Skl T ¥ C Lk Typical Ref. No. in Cut - Left Numbers left
Sk T Y[ C' R Sk I T T LA L) Vﬁ | A . K .
— S— Typical Ref. No. in Cut - Right justified and
[Sk —r— 'TI Y' F. L]sk —— vt w Typical Ref. No. in Fill - Left followed by
isk N S 4 RSk W Typical Ref. No. in Fill - Right a full stop.
[Sk T T T |Sk T T T T LA Vq
lSk ' T LA N B 4 lSk LENEE M M T Vﬁ
—TTT ™ —T T If Typical is not standard TYCL, TYCR, TYFL and
[Sk |3k Vq TYFR are set to 0 and Typical is defined by pairs of
[Sk T se] — T T T W) Off sets and Levels - up to 58 pairs.
[Sk T T T T T T T T
——r——r—t— [Sk — e ———1 VW Note: This forms first sheet of Station Data or can be used
H‘ ‘Sk ‘M Jor subsequent Stations where variables alter
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I.C.T. 1900 Series cut and fill program
card amendment

@ = remainder of card blank Reference 3c
S8k = for skip-set at columns 2t, 36, Sheet |
STATION DATA - continued This sheet must follow either sheet 3a or 3b

at the station at which the 'BREAK' 18 to occur.

Delete one of these two boxes.

t[2]3]4]5]e]7]8

N©e BREAKMW

1[2]3]4]5
BREAIK
21] 2 |3 [4 [5k[36[37]a8]39]40]41]42]43]44]45]46
ALNDR " W Areaof Land
Pk ASEE S ) Area for Resofl
kja T 'O'PFK T IW Areaof Topsoil Strippage
< ’v:'r:e:p . : o Volume of Topsoil Strippage
@ VTRE Volume of Resoil
'% VFI LSS ~— T Volume of Fill
4 vV C U T[S R Volume of Cut
§ T ) o T Material & Volume 1
= Fk T [Sk T Vol Material & Volume 2
% o o Material & Volume 3
E ' : [Sk , ' Material & Volume 4
e — Bk ————— Material & Volume 5
§ Isk sk )
& T T Y lsk T T T T T T T T Ll W
5 sk] T 7 s T T ' Up to 20
O A IR ———
b A W ———
% |Sk T T s T T T T T T T T W
L R I
§ ISk M 7 B S S A
& I§k_ g
= T
&R W
= o A e S S
Sl A BRI
) IR ™ BRSNS S S e e S
| T T TTTTTTTTT

Note: With 'BREAK' set values are not calculated between this Station and the preceding Station i.e. at bridges, roundabouts etc.

FORM 14/43/5/11.67

© international Computers and Tabulators Limited 1967 Printed In Great Britain

4048 (11.67)
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1.C.T. 1900 Series cut and fill program
card input/amendment

@ = remainder of card blank Reference Sh_
Sk = for skip-set at columns 21, 36, 51, 86 Sheet b
1[2[3]4[s]6]7[8]0]10011]  pejere ir raMENDMENT'
ESDA V\h ——r—r—r was last directive given Delete these boxes on all but
S TRATA DATA VW the first sheet of Strata Data
DETAILLED |
OR
1] 2]3]4
EO6ST M Delete on first sheet of Strata Data
Station name Chainage

21!2!3!4!5!sl7!s]

36'[7!_3!9!40!”2]3

Isk

Material Interface

1[2[s]4]s[6[7]s]s
/

Offset Level
ARl ra]e e
| LI LD}
s: T T v T v 1 7T I:: LI Ty T 7T %
™ =TT T 7T ]Sk v 1T @
lsk T LJ L) ¥ T L) lsk L) L L] T L] Ll L vq
—r—r—T—TrT —r T
e —_—
’8k T T T T 1 51 ISk T 1T T F v/ v ¢
[8k T LS T v T ISk L] T L] T T vq
'Sk v T lsk T ¥ Vﬁ
{§k LD SN S S S S [Sk LN M S B R ) M
Material Interface
1!21314!516[7!8'9
/

Offsect Level
21!21:3!4!5!6!7!8[11‘36!7!8'!9!40!1!2!3
ISk T T T L | T T Sk ] L) T T 1 T T M

[sk sk
[Sk T v T T T T T lsk T v T T L) T T M
ISk T L) T r T T ]Sk L} T T T T T T Vﬁ
B T —r ' B T T T W)
Sk T ¥ T T T Isk Li T ¥ Al T T T vq
T T T T T T T T T T T T T T
T T T T T T T T T L) T T T T
sk [sk W)
T T 1 7 177 T T 1 1 1 17
Sk LS B U M N R lSk LA S B S N Vﬁ
[sx sk W

This sheet shows 2 material interfaces for one station. In fact this could be up to 6 material interfaces.
Each interface is shown here with 11 pairs of offsets & levels-this could be up to 38.

FORM 14/51/2/11.67

(© International Computers and Tabulators Limited 1967

Princed in Great Brituin

79.1
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1.C.T. 1900 Series cut and fill program Reference - Data Sheet 7
Graphical Output: Cross sections Sheet number

V = Space character

{ = New line character on paper tape or end of card.

First scale Second scale
0 v 0 L+1
2 No. of chainage bands
First chainage Second chainage Interval n
120 v 170 v 1 ¥
420 kvi 470 \ 1 ¥ Stations plotted
v v Y1 arel,14m1+2n
v v Y1 1+3rETC
v v ¥
v v ¥

1.C.T. 1900 Series cut and fill program
Graphical Output: Lonﬂudinal sections Sheet number

Reference - Data Sheet 8

V = Space character
= New line character on paper tape or end of card

First vertical scale Second vertical scale
5 v 5 [+ ]
20 + Horizontal scale
3 ¥ Maximum length of drawing
2 4 No. of chainage bands
First chainage Second chainage
100 v 360 ¥
370 v $10 ¥
v +
v ¥
v ¥
v +
4048(9.71) 79.2
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GRADE LEVEL

TERRAIN

=== 7
——_——z=
e —=z=="7
—_————m T ==
————— \
STATION NO. S4% STAKE POINTS
CHAINAGE 150.00 FEET OFFSET LEVEL
GRADE LEVEL 31.32 FEET LEFT ~31.75 20.51
RIGHT 20.51 28.11

-
=== =TT
—dz===--—
=
1
FENCE LINE
OFFSET SCALE 1 ]NCH = 5.0 FEET
-31.75
20.51

MATERIALS
TOPS
GRAV
PEAT
ROCK

Figure 17 Cross-section in Fill

7
e Grade level
g L I R |
Station no. S10 Stake points  Fencgline
chainage 450.00 feet Offset Level Offset Scale 1 inch = 5,0 feet Materials
grade level 28.37 feet Left -35.50 27.12 -35.40 tops
Right 34.50 27.12 34.50 grav
peat
roek

Figure 18 Cross-section in Cut
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Figure 19 Mass Haul diagram
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AMENDMENT
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ATOP
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BHFL
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BREAK
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BVFL
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BWFL

Calculations program
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Input on
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CLIN
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42.1
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35-40
35

27
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Cross-sectional drawing
CRRY
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Mass-haul
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Should any additions or amendments to this Manual be necessary, they will be
Amemment issued in the form of Amendment Lists.

record When such changes have been incorporated, an appropriate entry should be made
' in the table below and the pink instruction sheet(s) should be filed behind this page.

List ttem
number number
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