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1. INTRODUCTION

The pfogram UNSLOW calculates:

Suction profiles above a specified groundwater table depth for
steady state up- and downward fluxes in soil profiles with a

maximum of 100 layers and with a maximum of 50 suction values.

2. INFORMATION PREPARATORY TO INSTRUCTIONS FOR USE

2.1.Basic formulas

Calculations with the program UNSLOW are based on two formulas:
- the modified formula of Brooks and Corey for capillary conductivity
k

= Darcys law for unsaturated flow

The modified formula of Brooks and Corey (BLOEMEN, 1980a) is

k=0.5k (B) ° (em.d” ") (1)
where
'ks = vertical saturated conductivity (cm.d-I)
h = suction {(cm) up to which 0.5 ks is maintained during
desorption from saturation
r = factor to convert h_ into the suction at which incomplete

saturation after rewetting of the dry soil is attained,

giving a maximum vertical saturated conductivity of 0.5 ks



d(log k)
d(iog by

holds as an average between drying and rewetting conditions.

n = the ratio of the k(h) relationship which

This ratio can be calculated as:

_ha oy l'la _
n_ = log [201;) 1/ log (=) : (2)
o °
where
l'x0 = guction {cm) where hydraulic conductivity becomes
negligibly small
B . d{log k) . X .
n, = the ratio d(Tos of the k(h) relationship which

holds for desorption after saturation

Darcy's formula reads:
_ . dh -1
- k(a—z- 1) (cm.d ') (3)

where

v = flux in cm.d

=
3

suction in em(positive in unsaturated soil)

height in cm above the groundwater table fositive in

upward direction)

22, Calculation of relationships between

height 2 and suction h

The substitution of eq. (2) in eq. (1) followed by an integratiom
with respect to h gives steady state flux equationa. These allow the
calculation of the relationship between the height z and suction h
when steady state fluxes v occur (BLOEMEN, 1980b). In the suction
range where k = 0.5 ks the equatien is:

0.5k_.h h
8
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In the suction range where k < 0,5 ks the equation reads as:

h1+h2
z, = 2, + h1+h2 {cm) for h > = (5
v + ki 5 )

The program UNSLOW calculates the height z with eq. (4) and
eq. (5). The value of k in eq. (5) with increasing h-values is
calculated with eq. (1). Therefore the value of 0.5 k_, ha/r and
n, of the various layers of the soil profile must be known. It is
not of importance in what way these constants have been determined.
The possibilities for use of the model are largely increased
however when these constants are easily evaluated from texture
and organic matter content in case of mineral soils and from

“dry bulk density in case of peat soils.

2.3, Constants per layer

The constants which are specified in section 2.2 must be
determined for each single layer in the soil profile. The constants

ks, n and n, can be evaluated from organic matter content and two

textural chagacteristics of a mineral soil layer:

~ the median grainsize Md, which is the diameter that has half of
the mineral parts by weight finer and half coarser. It can
easily be read in a diagram plotting cumulative weight percentages
against grain size;

- g dimensionless index f for grain size distribution, This index
is defined as the weighted mean of the slope of the cumulative
curve of grain size distribution. For the calculation of f a
complete granular analysis with a sufficing number of grain

size intervals is needed.

NOTE: The theory of the following sectioms 2.4 - 2.10 is now
introduced in order to make the calculation by a handoperated
calculator possible of the constants 0.5 k_, h_/r, and
g of eq.(1). In section 4.1 an example of thif procedure
is given-



24.Calculation of grain size

distribution index £

An example of the calculation of the index f is given below.

It refers to layer no. 1 of Table 1.

i = consecutive numbers of grain size limits
j=i+ ' .
5, = grain size limits

W = weight

P.

i
tg.= slope of cumulative curve between two size limits:

cumulative weight percentages

log(P./Pi)
t8; = Tog 5,78;

fi = slope of cumulative curve between two size limits in

proportion to weight percentage: fi =W . tsi

Table 1. Example of calculation of index f

W, P, S, P,  tg. £

i i i log §l log Fl i i
{um) Z i i

1 2 6.6 6.6
2 16 2.7 9.3 0.903 G.149 0.165 0.446
3 50 13.9 23.2 0.485 0.397 0.802 11.148
4 75. 37.5 60.7 0.176 0.418 2,375 89.063
5 105 34.9 95.6 0.146 0.187 1.349 47.091
6 150 . 3.8 99.4 0.155 0.017 0.110 0.417
7 210 0.5 99.9 0.146 0.002 0.014 0.007
8 300 0.1 100.0 0.155 0.000 0.000 0,000

n

z fi

i=2 148.172
f= = =537 = 1,586 (n = 8)

z Wi

i=2



2.5.Constants for peat

The constants ks’ ha and n, for layers of peat can be evaluated
from dry bulk density Py, (BLOEMEN, 1983). This is the mass of dry
material per unit wet bulk volume. It can be determined as ovendry
weight at 105 degrees Celsius of a core of undisturbed saturated

peat.

266, Calculation of vertical saturated

conductivity

Vertical saturated conductivity ks can now be calculated for

mineral soils with:

1.93 - 0.74 »
ks = 0,02 Md . f (em.d ') (6)
for fen peat with:
~3.625 1
ks = 0.00266 Py (cm.d ) (7)

for high bog peat with:

-2083 _1
kS = 0.0036 Py (cm.d ) (8)

2.7.Calculation of ha
Suction ha can now be calculated for mineral soils with:

-0.96 0.79
ha = 2914 Md £ (cm) (9)

for fen peat with:

1.12

h, = 416 pb‘ (cm) t10)

for high bog peat with:

_ 1.17
h, = 79% oy (cm) (11)



28.Calculation of n,

The slope factor n, can now be calculated for mineral soils
with:

0.3f 1.6

"3
(with H being the percentage of organic matter),

for fen peat with:
ny = 2.54 - 2.42 Py (13)
for high bog peat with:

n, = 2.57 - 2.27 Py (14)

29.Value of reduction factor r

The factor r for the reduction of ha has a vaiue of

4.5 for sandy soils

2.9 for cléy soils

3.1 for fen peat

1.9 for high bog peat(p, < 0.1 g.cm °)
3.4 for high bog peat(pb > 0.1 g;cmr3)

2.10. Values of suction h0
Suction hO’ where k-values are negligibly small, can be
estimated on the basis of the values below:

h0 = 500 cm for very coarse sand

ho = 700 em for coarse sand and dune sand

h, = 1000 cm for moderately fine sand, marine sand, slightly
- loamy cover sand
h0 = 5000 cm for very fine sand, loamy cover sand, peat with .

low dry bulk density ( < 0.2 g.cm‘B)

[~
L}

0 7000 cm for very loamy cover sand, light sandy clay



=3
]

10" em for medium sandy clay, peat with high dry bulk

0 -3
density ( > 0.2 g.cm 7)
h0 = 10° em for heavy sandy clay, loess loam, light clay
h0 = 106 cm for heavy clay

2.11. Corrections for horizontal

cracking

After ha/r and n have been calculated, these constants must
be corrected, if they apply to soil layers which form horizontal

cracks when drying. This correction is as follows:

" .
if h > 100 cm ng becomes (nS + 1.7) and the corrected value ha/r is;

n
—8
n + 1.7
* ]
h h
-r-‘?- = 100.(0.01. }-‘1) (cm) (15)

These corrections are performed automatically in UNSLOW.

3. THE PROGRAM UNSLOW

31.Differences with the program CRISP

The differences between the program UNSLOW and the program
CRISP as described by BLOEMEN (1980b) are:

- the program CRISP deals with upward flow only, UNSLOW deals
with both up- and downward flow;

- integration steps are chosen differently. A constant number
of steps is chosen between suction ha/r of the first layer
and the next larger stated suction, and further between
successive stated suctions;

- 0.5 kS values (from here called 'effective saturated
conductivity') are given for each separate layer,
consequently ha/r values (from here called 'water entry

value') are not transformed;



- the effect of cracking on unsaturated flow ie accounted for
by means of transformation of water entry value and slope
factor n_ if suctions are > 100 cm,

- the following version of the FORTRAN program has been developed
for a PDP-11 computer working with operating system RSX-!1M PLUS.

3.2.Preliminary remarks

Per profile the calculated heights z for stated fluxes and
stated suctions are printed in tables for a progression of groundwater~
table depths.

The following fluxes (cm.d—i) are stated:

0.6 0.55 0.5 0.45 0.4 0.35 0.3 0.25 0.2
0.15 0.1 0.08 0.06 0.04 0.02 0.01 0.0 -0.01
-0.02 -0.04 -0.06 -0.08 -0.1 -0.15 -0.2 =0.25 -0.3
-0.4 -0.5

The minimum flux and the maximum flux can be chosen.

A table with a maximum of 7 fluxes fits within 80 characters.
The following suctions (cm) are stated:

10 20 30 40 50 60 70 80 90 100
125 150 175 200 500 750 1000 2000 5000 10000
16000

The lowest suction in the table is the next larger value above
ha/r of the layer with the groundwater level in it. The highest

suction which is of interest in a specific case can be chosen freely.

The following depths of the groundwater table (cm below surface)

are stated:
60 80 100 120 140 160 180 200 220 240 260 280 300

The minimum and the maximum depth of the groundwater table can

be chosen freely,

The greatest possible height z in the tables is equal to the
groundwater table depth. If the height z does not change with

increasing suction, this height is indicated with"-",



If in program code the expression (SUCT(I)/SUCAV)**A(I) becomes less then
104%-12 or KI(K) becomes less then or equal to -V(I) the relative |
height z is restricted to groundwater depth or, when height z can
exceed groundwater depth, z is replaced by "*".

The instruction input of program UNSLOW is the same as in
‘program - package VAZAL which has been developed at the Institute
for Land and Water Management Research (ICW). Only Dutch texts

have been replaced by English texts.

33. Instructions for use of the preogranm
UNSLOW

When the system—prompt > appears on the screen the following

L) ORI ] }

instructions must be typed in, where "uic” ig the users identification

code:
Type (write) Action
@[uic]IUN The possibilities
or : of VAZAL
©[uic]BATCH are used
or

RUN fuic]UNSLOW The program " [uic]UNSLOW.TSK" then asks to state
where the instructions come from. This can be from
the terminal or from an instructiog file.

The records of an instruction file contain the

answers to the questions put by the program.

These answers must be successively:

for record answer (with comment)

files
0  Identification of the instruction~file in

maximally 35 characters
<RET> = instructions from terminal
(It is the first answer required on the file
"INITIEREN.INS" or, in case this file is missing,
on the terminal or, in case of instructions of
a stated file are already read on the last record

to be read of this instruction file.)



instructions for use: cont'd

for record

answer (with comment)

files 1

profile

per layer

10

Y = request display of the instructions from
file on the screen

N = no display

(This question is skipped when instructions
come from the terminal.)

Identification of the list file in max. 35

characters

Maximally 80 characters of a line with
identification of the profile
<RET> = Skip a line in the table
(As soon as input of 80 characters of a line
is completed a question follows for the input
of a maximum of 52 characters. With <RET> alone

80 characters are used.)

Depth below surface inem . . . . . . .(integer)
<RET> = end of profile

(For layer 1 depth below surface = groundwater
depth and this queétion is skipped. The layers
must be entered from low to high.)

Effective saturated conductivity in cm.d-' . s e
(real)

<RET> = end of profile

Water entry value inem . . . . . . . . (real)
<RET> = end of profile '
Slope factor . + « « « « + 4 « o &« « o« o(real)
<RET> = end of profile

Y = this layer is a cracking soil type

N = this layer is not a cracking soil type

(For a next layer continue with record 4.)



ingtructions for use: cont'd

for record answer (with comment)
fluxes
9 Minimum £lux in cm.d" e o 2 s 8 s s o o s 4 (real)
<RET> = lowest stated flux '
10 Maximum Flux in cm.o:lw'1 e s o s s e o 2 o s s (real)

<RET> = highest stated flux

groundwater depths

1

12
suctions

13

14
height 2

15

progran contrbl
. 16

17
18
19
20
21
22

Minimum groundwater depth in cm below soil surface
(integer) :

<RET> = lowest atated groundwater depth

Maximum groundwater depth in cm below soil surface

- (integer)
<RET> = highest stated groundwater depth

(1f the choice is between two stated values one :
table for the chosen minimum groundwater depth

is calculated,)

Maximum suction in €m .+ . . o 4 4 4 . . (integer)
<RET> = highesﬁ stated suction

Number of integration steps between 2 stated
suctions

<RET> = .30 steps

Y = height z can exceed groundwater level

N = height z cannot exceed groundwater level
(This question is not skiﬁped as a consequence
of a control answer.() .

Y = the prbgram is continued : » else
Y = change the instruction file, trecord 0..1, "
Y= " the list file . "2 , "
Y= " the profile . . " 3., "
Y= " the fluxes o, " o9.,.t0, "
Y= "  the groundwater depths, " 11..12, "
Y= " ° the suctions » " 13,

(Unchanged instructions iepeac the_oporqtibn,)

11

2 = % N = =



34, Program information

Subroutines:

FLN
FLNERR
FLNI
FLNSIO
FRMAT
DECODR
- READI
READR
DECODT
LINE
STRING
TIMDAY
YORKNO

reads a filename from instruction iaput
treats file errors

calls an instruction file

calls a list file

makes a run~time format of a question
decodes a real

reads an integer from instruction input
reads a real from instructiom imput
decodes an integer

reads a record instruction input

reads a string characters instruction input
writes time and date

agsks Yes or No

Logiéal Unit Numbers:

LUN 1 is used for instruction input from file

n 4 n
" 5 11
Compilation:

F4P UNSLOW/CK/NO14 /NOSP=UNSLOW
Task building:
TKB @ commandfile

" " formatted output

" " terminal

Then the content of the command file is: or with

/

CLSTR=F4PCLS,FCSCLS:RO
MAXBUF=512
ACTFIL=3

UNITS=5
FMTBUF=1
/!

12

UNSLOW/FP=UNSLOW. 0BJ,DRO: [ 1, 1] F4POTS /LB 9 command file

FOR.CMD_of VAZAL

40




Magtape:

The text of this guide inclusive the listing of the program is

‘put on 9 track magnetic tape in one file with the command:

FLX MM;[50,6)/DO/FA=DR1:[50,6]UNSLOW. TXT

Thig file contains control sequences to print the text with a
LA~120 printer on the auxiliary port of a DT80/1 terminal.

A copy of this tape is available on request.

Variable names in the main program:

Theory Name

Particular Comment

value

F ACCEPT 5 LUN of the terminal in-/;utiut

C ' scratch real variable
Dz increase of Z if suction SUC increases
DZOLD previous DZ value ‘
EOF = .TRUE. an end-o£~file is read
EXCEED = .TRUE. height z can exceed
groundwater level
F scratch real variable
FNOT -1.7E+38 value of an unknown real
G scratch real variable
1 scratch integer variable
IDIM 17 core is reserved for 17 fluxes
JLAYER current gequence value of a layer
ISTEP current number of integrationsteps
ISUC lowest sequence number of used suctions
v sequence number of the minimym flux
IWATER lowest sequence number of used
- groundwater depths

TIZDIM maximum value (integer) of a height Z
J scratch integer variable
JDIM 101 core is reserved for 100 layers
JLAYER current sequence value of a layer
JWATER current sequence value of the

 groundwater depth

13



Variable names in the main program, cont'd

Theory Name Pa{ticular Comment
value

K scratch integer variable

KDIM 50 core is reserved for 50 installed
suctions

KSUC maximum suction

KWATER current groundwater deptﬁ

L scratch integer variable.

LASTIM last saved time

LDIM number of characters in the table
of a height z-value

M scratch integer variable

. Msuc highest sequence number of used suctions

MV sequence numbher of the maximum
flux

MWATER highest sequence number of used
groundwater depths

N scratch integer variable

NCHAR number of characters in a line
of the table

NLAYER number of layers in the profile

NNAME number of characters of the
identification of the profile

NSTEP number of steps between 2 stated
suctions

NSUC number of installed suctions

NV number of used fluxes

NWATER 13 number of instzlled groundwater
depths

ONCE = ,TRUE. first time the height z

can become greater thanm suction h

REPORT = ,TRUE. displays instruction input

SLASH &7 the character slash (/)

STEP integration step . .

SUCAV

14

SUCB + 0.5 STEP



Variable names in the main program, cont'd
Theory Name Particular Comment
value
- ) SUChB current SUC-value
TRUE .TRUE. byte variable with the value .TRUE.
UNITI LUN of the instruction input
UNITO LUN of the inmstruction output
UNIT4 LUN of the list file
ZDIM maximum value (real) of a height 2z
Z1 current z value
n, A slope factors of each layer
CRACK = .TRUE., the layers are cracking
soil types
D string characters
DEFPTH depths below surface of the
bottom of each layer
FILEI name of the instruction file
FILE4 name of the list file
FMT run time format
IGOTO control values
z iz heights z in em
(integers)
IZMAX the number of the layer reached
by flux v
1ZOLD 1Z-values of the previous line in
the table
Jsuc installed suctions
0.5 ka KE effective saturated conductivities
S of each layer
k KI unsaturated conductivity
NAME the identification of the profile
h - 8UC suction values
ha/r - SUCT water entry values of each layer
v v installed fluxes in cm/d
WATER installed groundwater depths
r Z heights z in cm (reals)
ZMAX heights above groundwater level of

the bottom of each layer
15



4. AN EXAMPLE OF CALCULATION

41, Example of preparation of input for

a layered soil profile

The input for UNSLOW for a soil profile has to be prepared down
to the lowest groundwater level that is of interest. Per layer the
constants 0.5 ks, ha/r and n, are given, as well as the depth below
soil surface where the layers begin, as seen from below.

The input starts with the lowest layer and its depth below
surface is undefined.

In Table 2 relevant data of a marine soil profile are given as
an example of the calculation of the input for the program, which is

given in Table 3.

Table 2. Relevant data of a marine soil profile

Soil- Depth org. Md 2ym 16ym 50um  75ym 105pm 150um 210um £
tyee oz ™ 2 2z 2 9z %I % 3

sandy
clay 0-15 5.4 31 19.1 11.3 43.8 12.6 9.4 2.6 1.2 0.55

heavy
clay 15-50 3.7 2 50.0 23.9 21,5 2.3 1.3 0.5 0.5 0.19

peat 50-75 (dry bulk density Py = 0.24 g.cm-3)

clayey
sand 75-150 0.8 70 6.6 2.7 13.9 38.1 34.9 3.7 0.1 1.63

sand >150 0.6 91 3.3 2.6 11.9 19.8 27.7 27.4 6.7 1.28

Table 3. Constants and input for UNSLOW of the marine soil profile of
Table 2. The input is given between the heavy lines. The *-

marked layer is cracking

Depth k h n T h 0.5k h_ /r n
s a d 0 8 a 8
(cm.d~=1) (cm) (em) [(em.d™1) (cm)

undef. 100.6 46 3.77 4.5 10001 50.3 10 2.37

150 50.7 72 4.42 4.5 1000 25.4 16 2.64

75 0.47 84 1.96 3.1 10000 0.24 27 1,47 . {1
50 0.26 403 1.64 2.9 1000000 Q.13 139 1.37 %
15 _ 23.5 67 2,00 2.9 10000 11.75 23 1.53

16



4+2¢ Instruction file

The following instructions in file UNSLOW.INS refer to the marine
s0il wrofile in Table 23 .

Y / instructions to be shoun
UNSLOW:LST / fTilenaowe of the data output
msrine soil rrofile of Table

50.3 / effective saturated conductivity of laver 1
10 / water entrv value
2.37 / slore factor
N / this lever is not a crackingd soil ture
150 / damrth below surface af the bottom of laver 2
25.4 / eftactive satursted conductivitu
16 / water entre valye
2+64 / slose factor
N / this laver is not a cracking soil ture
75 / derth below surface of the bottom of laver 3
0.24 / effective saturated conductivitw
27 / water entry value
1,47 / sliore factor
N / this laver is not a cracking soil twre
50 / derth below surfece of the bottom of laver 4
0.13 { effective ssturated conductivity
139 / water entrw value
1.37 / slore fTactor .
Y / this laver is 8 cracking soil ture
15 / derth below surface of the bottom of lauwer &
1.8 / effective saturated conductivity
23 / water entr¥ value :
1.53 / slope factor
N / this lever is not 8 crackindg soil twre

/ darth below surface of the bottoa end of lavers
-0.,08 / minisus flux
0.1 7/ maximum Tlux
80 / winimum drounduater derth
1460 / maxipum groundwater derth
10000 / maximum suction

/ 30 sters batueen 2 steted suctions (default 30
N / heisht z cannot exceed groundwster level
N / no continuation of prodgram UNSLOW

17



4.3, Conversation on the screen

The followind conversation is the result of a run with rFrouram
UNSLOW and instruction-file UNSLOM,INS in section 4.2.
{ The first command after the promrt > is RUN LuiclUNSLUM )

PRUN CuiclUNSLOW

Instructions from @ file? Lfilenamel! UNSLOW.INS
instructions to be shown? LCY/NJI! Y

datas output? [filenamel! UNSLOW.LST

Twre the identificetion of the rrofile - the first BO characters?

ESTRINGI:

'.ll+0.l.+0ll1+t'0'+t.Ii""l||+l0ll+000l+.l|t*|vl0+O000*llll+llll+lol0+0.||+l0||+

marine s50il rrofile af Table 2
lawer 1 with the groundwater in it}
affective saturated conductivitu? {realls 350.3
water entry value? [realld= 10.0
slore factor? [reall=s 2,37
is this laver a cracking soil tumre? LCY/NI: N
laver 2
depth below surface of iis bottam? [inteder)= 150
effective saturated conductivitw? [resll= 25,4
water entry value? [reall= 14.0
slore factor? Lreall= 2.44
is this laver 8 cracking soil twre? EY/NI1! N
laver 3
derth below surface of its bottoa? [inteserl= 75
effective saturated conductivitu? Lrealld= 0.240
water entry value? L[reall= 27.0
slaore factor? Ereall= 1,47
is this laver a3 crackind soil ture? LY/NI! N
laver 4
depth below surface of its bottom? Linteserl= 50
effective satursted conductivitw? {reall= 0,130
water entry value® [realld= 139.
slore factor? L[realls 1.37
is this laver # cracking soil ture? LCY/NI! Y
laver = 3 .
derth below surface of its bottom? [intederd= 15
effective sstureted conductivitu? [reall= 11.B
water gntry value? L[reall=s 23.0
slore factor? Lreall= 1.53
is this laver a crackind sail twere? [Y/NJ! N
lawer & ) )
derth below surface of its bottom? L[intedgerl= -32747

minimum flux?.trealJH-O.BE-Ol
maximum Flux? Lreall= 0.100

aininum froundwater derth? [intederls 80

raxXimum #roundwater derth? Cintesgerl= 140

mnaximum suctinn? Lintegerl= 10000

how many steps between 2 stated suctionss, LRET>=30T [integerl= 30

can height z exceed dgroundwater level? L[Y/NIi N

conversation: cont‘d?

10316312
102146154
10:18:00
10118347
10119122
10119:50

Do wou continua prodgram UNSLOW? CY/NI! N
TT1S -- STOP rrosram UNSLOW

18

19-NOV-B82
19-NOV-B2
19-NOV-82
19-NDV=-B2
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Arpandini Listingd of erodrae UNSLOW and subroutines

PROGRAM UNSLOW

cC nov. ‘B2
c

C Hodel for the calculation of suction profiles in multi-lawered soil

C rrotiles with sreciftfied derths of aroundwater table.

c

C This model was developred bw G.W. Bloemanr Institute for Land and Water
C Hanagement Research with the cooreration of J.B.H.M, van Gils of the

g sapm instituter who wrote the rrosram in fortran.,

REALX4 KE{(101)sSUCT(101),AC101)+FNOT+V(29)

REAL%¥B CrDZySUCAVySUCBrKIC101)¢Z(29)+Z11ZDIMeSTEP+F,P

BPYTE NAME(132)+1GOTG(6)REPORTTRUEsFHT{140)}+EQFsD(132),MIN>
SFILEJ(35)FILEAC(IS) rEXCEED»SLASHsCRACK(101)

INTEBER IZHAX(29)sUNITOSUNITE,ACCEPTsUNIT4»8UC(S0) » ZHNAX(101),
¥WATER(13)JSUC(21)»DEPTH(101)IZ(29)IZ0LD(2%)

EQUIVALENCE(SUC(1)+J5UC(1))

DATA V/0:58:0.0510.59044510.490,35310,390,2590.2¢0,15+0.1+0.08+0.04»
¥0.04,0.02,0.01,0,0:-0.017-0,029)~0.04r-0,0&4r=0,08r~0,1,-0,15:=-0,2,
¥-0.254~0.31-0.4,-0,5/1DIN/2%/

DATA JBUC/10+420»30+140250,460:70:+80,900100+125,150+17%5200.,500:7%0,
21000,2000,5000,10000,14000/NSUC/21/

DATA WATER/40+80,100:120,140,160,180+200:220,240,2460:280,300/
KNWATER/13/

c DATA TRUE/.TRUE./JDIN/101/KDIN/S0/SLABH/47/MIN/AS/

CHetdtttttdtttdtddttietitidtttttittitttdtttdtttdttti44 Pormat statemnnts
c

201 FORMAT(‘ *132A1)

202 FORHAT(1HL)

203 FORMAT(’0 42X "CALCULATION OF SUCTION PROFILES'//

X7 “1<NNAME>AL/<K>(’ ‘)’sround water derth = ‘IS5’ ca’)

204 FORMAT(27(’ *)’effective water’/79¢’ ‘)’height above’é(’ '} ’satur
fated wntry slopre’/’ laver groundwater conductivity val
ue tactor’/17¢' ') (em)??{’ *}'{cm/d) tem) /¢ *82("'-"1))

213 FORMAT(IA&»I15/F15.3:F8.1+F9.2’ cracking goil ture’}

214 FORMAT(14»I15+F15.3+FB.1,F%,2)

205 FORMAT(SK> (" 7}~ nuaber of staers’/

x* <K>¢{’ ‘)'between two stated suctions ='135)

204 FORMATC 071507 s Jr 0/ ="320°<K>{’ ) Plux v (ca/d) /7707110 *)
Ky XNVUIFSLDIM> 377071507 *)e<J>(’'="3/70 suction h {cw)’<L>(* *)‘heis
*ht z (cm)’' /)

207 FORMAT( “)

208 FORMAT(‘'OTure the srraw suc-values in risind order snd in inteser
sform. /' Serarate the values with comma or <RET> and close with /
¥'/' Onlw 7/ ssves all the last valuesr only 1 value saves the other
X values. ‘)

209 FORMNAT(’ lawer | with the sdroundwater in it!1’)

210 FORMAT(’ laver'l3)

c
300 FORMAT(I»2(7 “)s<NV>ILLDINH>»)

c
CHttttttdttt bt ttttttdsttttettttstittttttittsttttitttts starting velues
c o :
ACCEPT=S
UNITI=ACCEPT
UNITO=ACCEPT
UNIT4=UNITO
D0 L I=lré
1 IGOTO(I)=TRUE

B
Ctétttd+ddtdtttdittti+te+tbittet4t44dtt4t4444+44444d 4444444444444 files
c
2 IF(UNITI.EQ.ACCEFPT.OR.REFORT.EQ.TRUE) WRITE(UNITO+207)
IF(IGOTO(1).EQ.TRUE) CALL FLNICUNITI)ACCEFT UNITO+REFORTsFMT+FILEI

t 3]

IFCIGATO(2)  EQ.TRUE) CALL FLNSIO(UNITIsACCEPT»UNITO,REPORT+FHT,

EFILEAPUNITA,UNITAr1)

c
CHtttttttdeteddtttdititttestbbbbtiidtddedttttirtttddddtttt++444+ profile
c .
IFC(IGOTO{3).NE.TRUE) GBTD 8
IF(UNITILEQ.ACCEPT,OR.REPORT.EQ.TRUE) NRITE(UNITOr207)
CALL LINEC(UNITI,ACCEPTsUNITOsREPORT yNNAME » NAHE EOF r41y
$‘Ture the identification of the srofile ‘)
IF{NNAHE.GT.0) GOTO 3

NAME(1)=0

NNAME=1

c
CHAEERHEPEEE AR R EE bbb b4 b bbb b4 4444004444444+ 4344444 ror laver
c
3 NLAYERw0
FNOT=-1,7E438
DEPTH(1)232767
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4 NLAYER=NLAYER+1
IF{UNITINE.ACCEFT,AND.REPORT.NE.TRUE) GOTO 5
IF(NLAYER.EQ.1) WRITEC(UNITO,»20%)
IFCNLAYER.NE.1) WRITE(UNITD»210) NLAYER

% IF(NLAYER.EQ.1) GOYD &
CALL READI(UNITI ACCEPTsUNITO+REPORT FMT»-32767,
$I,EOF+34+* derth below surface of its bottom’)
IF(I.EQ.~32747) GOTOD 7
DEPTH(NLAYER)=I

4 CALL READR(UNITIACCEPT»UNITOsREPORT FMTsFNOT:KE(NLAYER) ECF
£ 37/ srfective saturated conductivitu’)
IF{KE(NLAYER) .EQ.FNOT) 80TO 7

CALL READR(UNITYI,ACCEPT,UNITO, REPDRT-FHT:FNDT-BUET(NLQYER!-EOF-B?-
| & water entry valug”

IF(SUCT(NLAYER) .EG.FNOT) Goro ?

CALL READR(UNITI:ACCEPTUNITO+REPORT +FHUT +FNUTvA(NLAYER)SEQF»37,
L & slare factor’)

CALL YORNO(UNITI+ACCEPT UNITOsREPDRT»DsCRACK{NLAYER)-EDF (38,
L is this laver & cracking soil twse’)

IF{ACNLAYER) ¢ NE«FNOT+AND,NLAYER.LT.JDIN) GOTO 4
7 NLAYER=NLAYER-1}
IF{NLAYER:LE.0.,OR+NLAYER.GT.JDIN) STOF ’‘error in laver’
c

CHitdtttitttdddttitttdddttditttt b4+t 4444444444444 44 44441444444 Plunes

8 IF(IBOYD(4).,NE,TRUE} GOTOD 10 ]
IF(UNITI.EQ,ACCEPT,.OR.REPORT.EQ.TRUE) WRITE(UNITO.207)
CALL READR(UNITI»ACCEPTI»UNITOsREFORTsFNTrV(IDIM)sBsEDF»53»

minimum FTlur’)}

CALL READRC(UNITI ACCEPT:sUNITOsREFORT yFMT V(1)1 H)EOF+53,
¥’ maximum Tlux’)
V=g

HU=IDIN

DO ¢ I=1,IDINM

IF(IV,EQ.0.AND.H.OE.V(I)) IVaX

IF(B.LEW(I)Y) MUx]

¢ CONTINUE
NVaMy=IV+1
LOIM=(133-10)/NV
IF(LDIM«LT .6,0R.IV.LT.1) BTOP ‘wrons V-velues’
IF(LDIM.GT.10) LDIM=10
ZIDINm3I2747
IZDIN=32747

[
CHétttetidttttttiddttdittttttrttttddttdttddtititid4tt groundwater derths
[

10 IF(1GOTO(5).NE.TRUE) GOTO 13
CALL READIC(UNITIACCEPTUNITOREPORT»FMTIWATERS 13+ JsEQF ¢S50,
¥’ minimum sroundwaster derth’)
CALL READICUNITI¢ACCEPT UNITO/REPORTsFHTrJoK+EDF,30»
%’ maxinum groundwater desth’)
IVATER=0O
HWATER=0
DO 11 I=1,NWATER
IF(WATER(I).LE.K) MWATERsI
IF(IWATER .EQ.O.AND WATER(I).GE,J} IWATER=)
11 CONTINUE
IF{IWATER.LT.MWATER) GOTO 12
IWATER=MATERCIWATER)
IF{J.EQ«K) IWATER=J
HWATER=INATER
12 IF(IWATER.EQ.0.OR.MWATER.EQ.0) STOP ‘wronds sroundwater depths’
C
CHéttttttttddtttttdtttddddtt++4+44t+t+444444+4444444+4444444444 suctions
c

13 IF(IGOTO(&).NE.TRUE) BOTD 14
CALL READIC(UNITI ACCEPT UNITO:REPORT»FMT»SUCINSUC) +KSUCIEDF »350,
% moximum suction’)
CALL READIC(UNITI+ACCEPT UNITOsREPORT,FMT 30 NETEPIEOF»50,
¥‘how manw sters between 2 stated suctionsr {RET>=30')
c .
g++++++++++++++++++++++++++++++++++++++ heisght exceeds sfrounduater level

14 CALL YORNOCUNITI ACCEPT+UNITOyREFPORT:DrEXCEED+EQF 154,
¥’ can height z excaed sroundwater level’)
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c
CHt+dttttttt++4t++ittb++t44444444444444+44444 table rer sroundwater derth
[
LASTIN==-1
DO 29 JWATER=IWATER:HWATER
IF(INMATER.EQ.HWATER) KWATERSIWATER
IF(IWATER.NE.MWATER) KWATER=(WATER(JWATER))
IF(KWATER.LT.0) 80TO 29
ILAYER=]
PO 15 I=1,NLAYER
JAKWATER~DEPTH{I1}
IF(J.6T.0) GOTD 15
J=Q
ILAYER=I
JLAYER=]+1
15 ZMAX(I)=)

MSUC=0

I8UC=0

DO 16 I=1+¢NSUC

IF(ISUC.EQ.0.AND.SUCT(ILAYER).LT.8SUC(I)) ISUC=I

IF{MSUC.ER.+0.AND.KSUC,LE.SUC(I)} MSUC=I

1é6 CONTINUE .

IF(MSUC-1SUCLT:+0.0R.ISUC.ER.D,OR.M5UC.ER,O)
c $8TOP ’‘wrong SUC~-values”’
CHt++tttttt+ddttit++bbt44+i4d 444444444444 444444144444+ head of table
c .

. IFCUNITA.RE.UNITO) CALL TIMDAY(UNITOU»80sLASTINM)

Im~1

CALL TIMDAY(UNITA4.132+1)

K=HVYXLDIN~17

IF{K.LT.50) K=50

WRITE{UNITA»203) (NAME{J)»Ja1lNNAKE ) KWATER

WRITE(UNITA4:204)

DD 51 I=JLAYERsNLAYER

IF(CRACK(I)+.EQ:.TRUE) WRITE(UNIT4,213) I:ZMAX(I)+KECI)+SUCT(I)»ALI)

IF(CRACK(I) NE.TRUE) WRITE(UNIT4:214) I+ZNAXCI)sKECI))SUCT(I)sALI)

51 CONTINUE

K=K-4

WRITECUNIT4,203) NSTEP

InNUXLOIN

JuI-3

I=1-1/2

K=I+4

L=1-8

IF(L.LT.2) L=2

WRITE(UNITA4,204) (V(I)yIaIV:NHY)

c
Ctit+t++tidttttttibettbtttttittdtttttttddsddedbttttettdt starting values
[

SUCB=SUCT(ILAYER)

BTEP={(SUC(ISUC)-SUCB)/NBTEF

NCHAR=10+NVELDIM

ENCODE(132,201sD) {SLABH,I=1,131)

DO 17 Is=IVeHY

JZOLD(I)a-32747

ITZHAX(I}=ILAYER

17 Z(I)=KE(ILAYER)XBUCB/(V(I}+KE(ILAYER))

c
—ptdtiditb bt bbb bbb AR R bbb AR 44444 Per SUC-stery Per W
s '

DO 28 J=ISUC,HBUC
ISTEP=0
IF{STEP.LT.1.D-8) GOTO 23
18 CONTINUE
SUCAV=SUCB+STEP/2.D0
CALL TIMDAY(UNITO:BO,LASTIN)
DO 19 I=ILAYERINLAYER
F=8UCT(I)
C=All)
IF (CRACK(I).NE,TRUE,.OR.SUCAV.LE.100,00) GOTD 50
F=0.01D0%F
Pl
C=C+1.7D0
P=P/C
F=PEDLOG(F)
GOTO 1000

c
C F«DEXP(P) has been shifted to the end of the srosrsm to svoid the
C occurrence of an unexerlained arror.

1001 CONTINUE
F=100,D0XF
50 IF{(F.LE.0.D0.0R.C.LE.D.DO) BOTO 19



AFP . rade 4

Cu(F/SUCAV)ExC
IF(C.LE.1.D-12) C=0.DC
KICI)aKE(I)%C
19 CONTINUE
DO 22 IsIVMV
ZI=Z(1)
IF(Z1.GE,ZDINM) GATO 22
K=IZMAX(I)
C=KI(K)
DZ=ZDIN
Pe=V{(I)+0.,10-10
IF(C.NE.0.DO.AND.C.BT.F) DZ=STEP/{1.4+V(I)/C)
ZI1=71+D2
C=ZMAX{2)
IF(ZI.LE.C) IZIMAX(I)=ILAYER
DO 21 Lw»JLAYERsNLAYER
CaZMAX(L?
21 IF(C.GT+0.DO.AND,ZT.6T.C) IZMAX(I)=l
22 I(I)y=2]
SUCB=SUCH+STEFP
IBTEP=ISTEFR+1
IF(ISTEP.LT.NSTEF) GOTO 18
- 23 IF{J.LT.NBUC) C=5UC{J+1)-5UC(])
STEP=C/NSTEP

¢
CHitttttttttttttadtttttitdit+i4t44 444444444+ line for stated SUC-value
c

D0 24 I=IVsHV

Z1aZ(1)

IF(ZI+GT.ZDIM) ZI=ZDIM

K=ZI+0.5

IF(EXCEEL.NE,TRUE.AND.K,GT:KWATER) K=KWATER

M=t14(I-IV+1)%LDIN-2

IF(D(M).EQ.MIN+AND, (K.EQ.KNATER.OR.K.EQ.IZDIN)) IZOLD(I1}=K
24 IZi1)=K

KaSUCB+0.5

ENCODE (NCHAR 2300+ 0I1) Ks{IZ(I)rI=IV:MV)

DO 27 I=IV.MV
N=TZ(I1)
IF(M.NE,JZOLD(I).AND.N.NE.IZDIN) BQATO 27

W11+ (I-IV)ELDIN
KeMiLDIN-1
pD 24 L=H:K
24 DiL)w32
H=K-1
D{M)=45
IF(N.EQ.IZDIN) D{H)I=42

27 I1Z0LD(1)=N
WRITE(UNIT4,201) (D(I):I=1)NCHAR)
28 CONTINUE

c
Cttttidtttttttttttttdtttitttidtittt+i444bt+4+44444444444444+ next table
c

NRITEC(UNITA,202)

LASTIM=-1

IF(UNITA.NE.UNITO) CALL TIMDAY{UNITOsB80+LASTIN)
29 CONTINUE

-l
C+++++++++++++++++++++++++++++{+++++++++++++++++++++++++++++++++ control
c

IF{UNITI.EG,ACCEPT.OR,REPORT.EG,TRUE) WRITE{(UNITD:»207)
CALL YORNO(UNITYI ACCEPTI»UNITOsREPORT+D-»IGOTO(1)sEDF+3é>
| Do wou continue Prodgram UNSLOW’)
IF(IGOTOD(1).NE.TRUE? STOP ‘rrodram UNSLOW’

CALL YORNOC(UNITIsACCEPTsUNITO,REPORT+D,JGOTO(1)sEOF ¢34y

E Wwith &n other instruction-tile’)
CALL YORNO{UNITI»ACCEPTrUNITOsREPORT »Dr IGOYO(2) 1EDFr3é»
with an other listfile’)
CALL YORNOCUNITI)ACCEPT»UNITO,REPORT D IGOTO(3) +EOF »3és
I with an other rrofile’)
CALL YORNO(UNITI ACCEPT UNITD, REPORT-D:!BDTD(4)-EDF-J&-
| & with other fluses’)

CALL YORNOC(UNITI»ACCERPT»UNITYUYREPDRT»D»IGOTOCS) sEOF 236
with other sirounduater derths’)

CﬁLL YDRND(UNITIrhCCEPT-UNITU!REPORTvDrIGOTO(d)-Equ36-
with other suctions’)

BOTD 2

c .
1000 CONTINUE
F=REXP(F)

GOTD 1001
END
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SUBROUTINE FLN{UNITIsﬁCCEPT'UNITUrREPURTnFNfrIUNIT:FILE:N-TEXT)
c decenber ‘81
L Reads 3 filename from instruction input,
[

BYTE TEXT{(N}rFILE(3S)+BLANK:REPORT» TRUE:NULLsFNT(140)rA(14)
INTEGER UNITI ACCEPT,URITO.DIN
DATA LIM/35/
DATA TRUE/.TRUE./BLANK/’ ‘/NULL/O/
DATA AL 1)/ G37AC 27 32784 3)/7 91/4( 427102740 5)71085/740 437108/
X Al 7)/501/7A0 B/7110/7A0 9)7 97/7A0100 /1090110 /1017001237 93/
¥ AC13)/ 3687A(14)7 32/
100 FORNAT(35A1)
201 FORMAT('+’35AL)
202 FORMAT(* Errvor in filename’)

CALL ERRSET(2%rs +FALSE.rs.TRUE,)

CALL ERRSET(30ss.FALSE+ss.FALSE,)

CALL ERRSET(37s» .FALSE.)

CALL ERRSET(43,¢.FALSE.)
1 00 2 I=1yDIM
2 FILE(T)=NULL

IF(UNITI.NE.ACCEPT,AND.REPORT.NE.TRUE) GOTQ 3

CALL FRMAT(LAQ:FHT ) NITEXT1494)

WRITECUNITO.FNT)
3 READ(UNITI 100,ERR=F98,END=999) (FILE(I)»Imi,.DIM}

IF{REPORT.EQ+TRUE+AND, UNITI.NE.,ACCEPT) WRITECUNITO:201) (FILE(I)+I

=1, DIN)

pD 4 I=1,DINM

IFCFILE(I)EQ.BLANK) FILE(I)=NULL
4 CONTINUE

é;;ﬁg:lT.NE.ACCEPT.ﬁND.IUNIT.NE.UNITD) CLOSE (UNIT=IUNIT)

998 IF(UNITI.NE.ACCEPT) STOF ‘error in filename’
WRITECUNITOv202)
GOTO 1
9% S8TOP ‘EOF insteasd af filename’
END

SUBRGUTINE FLNERR(UNITI+ACCEFPTIUNIT+IBOTOD)
[ deceaber ‘Bl
C Treats Tile errors.
<
INTEGER ACCEPTsUNIT!
1 I60T0=3
CALL ERRBNS({IERR)
IF{IERRNE.30) GOTO 2
IFCIOPEN.NE.O) BTOP ‘oren failurar error 30’
IOPEN=L
1G0TO=2
CLOBE(UNIT=IUNIT)
IUNIT=ACCEPT
RETURN
2 IOPEN=Q
IF{IERR.NE .29 ,AND,.IERR.NE,37 ,AND,IERR.NE.43) RETURN
160TO=1
JFC(UNITI.NE.ACCEPT) BTOP ’'file errors’
RETURN
« END - -
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BUBROUTINE FLNICUNITI»ACCEPT+UNITO/REPORT»FHTFILE)
c decemaber ‘81
C Calls an instruction file
c
BYTE FILE(3S)sNULLREPORT+TRUEEDF FNT(140)
INTEGER UNITIrACCEPTrUNITO
DATA NULL/O/TRUE/.TRUE./
200 FORMAY(’ )
IF(UNITI.NE,ACCEPT) GDTOD 1
CALL ERRBET(2%r».FALSE.r» .FALSE.)
QPENCUNIT=1 ,NAME= INITIEREN. INS ¢ TYPE='OLD’ +ACCESS="SEQUENTIAL '
AFORM=‘FORMATTED” s ERR=1READONLY fRECORDSIZE132)
UNITI=t
I CALL FLN(UNITI,ACCEPTIUNITO TRUESFHT)UNITI,FILE )31,
X’ Instructions from a file’)
CALL ERRSNS
I0LD=UNITI
UNITI=ACCEPT
IFCFILE(1) . NE.NULL) UNITI=1.
IF(UNITI EQ.ACCEPT.OR.UNITI.ER.UNITO) GOTD 4
2 OPEN(UNIT=UNITINAME=FILE)TYPE="0LD’sACCESB='SEQUENTIAL ' )FDRM=*FOR
*MATTED? rERR=998+READONLY s RECORDSI1ZE=132)
998 CALL FLNERR(IOLDACCEPT.IOLD.IGDTO)
IF(IGOTO.EQ.1) UNITI=ACCEPT
BOTO (1,2,3),1G0TO
3 CALL YORNODC(UNITI+ACCEPT+UNITCsTRUEsFMTrREPORTSEOF 34,
X’ ingtructions to be shown’)
4 IF(UNITINE.ACCEFT ,AND.REFORTNE.TRUE) RETURN
WRITE(UNITO:200)
RETURN
END

SUBROUTINE FLNSID(UNITIsACCEFTsUNITOrREPORTIFMT+FILE»JUNIT) JUNIT,
*¥I0R0O)

decamnber ‘Bl
C Calls & seauentisl file,
€

BYTE FILEC(AS)»NULLREPORTIFMT{140)
INTEGER UNITIvACCEFT/UNITO
DATA NULL/O/
1 IFCICGRONE.O) GOTO 3
CALL FLNC(UNITI ACCEPT+UNITO+REPDRTFMT+IUNIT+FILE 31,
L 4 data ineput’)
IUNIT=ACCEPT
IF(FILE(1).NE.NULL)Y IUNIT=3
2 IFC(IUNIT.EQ.3) OPEN(UNIT=IUNIT NAMESFILEsREADONLY,
ETYPE="DOLD’ s ACCESS='BEQUENTIAL +FORM»‘'FORMATTED ' yERRu998,
SRECORDSIZE=1792)
998 CALL FLNERR(UNITI:ACCEPT»JUNIT,IGOTD)
IF(IGOTO.EQ.1) IUNIT=ACCEPT
GOTO (1+2,5):16G0TO
3 CALL FLNC(UNITI>ACCEFT+UNITOREPORY sFMT+JUNITFILE) 31y
L o data output’)
JUNIT=UNITO
IF(FILE(1).NE.,NULL) JUNIT=4
4 IF(JUNIT.EQ.4) OFENCUNIT=JUNIT NAME=FILE,
) TYPE"NEU':ACCESSH‘SEDUENTIAL'rFDRN=‘FDRHﬁTTED'DERR=999’
-.% RECORDSIZE«S512)
IF(JUNIT.NE,ACCEPT) GOTO 9%%9
CLOSE(UNIT=JUNIT)
OPENCUNITaJUNIT NAME='TI ! '+ TYPE='OLD* yRECORDSYIZEn134,ERR=999)
999 CALL FLNERRUUNITI,ACCEFT,»IUNIT,IGOTO)
IF(IBOTO.EQ.1) JUNIT=UNITO
GOTOC3 423} IGOTO
% RETURN
END
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BUBRGUTINE FRMAT(DIMrFMT'NTEXT TEXT:NrA)
June ‘B2
Hakes » run-time formet of a auestion.

INTEGER DIM

BYTE FNT(DIM)»TEXTI(NTEXT)rACN}
FORMAT('{’'I3‘H ")

IF(DIM.LT.NTEXT+N+8) STOP ‘arror in forast’
IsNTEXTHN+1
ENCODE(62300FHT) I
Jaé

IF(NTEXT.LE.0) GOTD 2
DO 1 I=1¢NTEXT

JeJ+l

FMT(WTEXT(I)
IF(N.LE.O) GOTO 4
DO 3 I=isN

J=J+1

FHTCD=ACT)

JuJ+l

FHT(JI=34

Julil

FHT(J)=at

IF(J.EQ.DIM) RETURN

Jedtl
PO 5 I=JeDIM
FMT(I)=32

"RETURN

END

SUBROUTINE DECODR{ArICHAR> NCHAR'FNOTF)
deceaber ‘81
Decades & real,

BYTE A{NCHAR):E(8)
FORMAT(FB.0)
first and last numaeric character
L=0
K=32747
D0 1 J=ICHARs»NCHAR
He=Aa(J)
IF(K.ED:32767AND . {M.EQR+32.0R.N.EQ,0.OR.N.EG.¥?.OR.N.EQ.11)) 6OTD 1
IF(K.EQ.32747) KuJ
IF:H.LT.43.0R.H.EO-44-OR.H.ED +A47,0R.(H.BT.S7.AND . K. NE.43)) GOTD 2
[ ]
IF(H.EQ.63) GOTO 2
CONTINUE
take over numeric cheracters
DO 3 J=1,8
MsL-J+1
Iag~-)
B(I)=32
IF(M:0E«K} B(I)mAlHN)
CONTINUE
decode
F=FNDT

LB — oo .

4
L 44

IF(H-NE-&S.&ND-H-NE-S?) DECODE(B:SOOvBrERR¥99B) F
ICHAR=NCHAR+1

RETURN

NCHAR==-1

GOTO 4

END
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SUBROUTINE READI{(UNITI,ACCEPT UNITO)REPORT+FHT»NOT+GETALEDF¢N»

- FTEXT)

deceaber ‘01

Reads an inteder from instruction insut

100
202
203
300

¢98

b a4

X
4

BYTE TEXT(N)+REPORY»TRUE+A(BQ)»FHT(140)+B{13)EGF

INTEGER GETALsUNITI+ACCEPT,UNITO

DATA TRUE/.TRUE./ .

DATA B( 1)/ &43/BC 2)/ 32/B¢C 33/ 91/B( 4)/105/B( S)/7110/B( 8)/116/
BC 7)/7101/B¢ 8)/103/B¢ 9)/101/B{10)/114/B{11)/ RI/BC12)/ 41/
B{13)/ 32/

FORHAT(Q,8041)
FORMATC'+°17)
FORMAT(’ Error in inteder’)
FORHAT(F1%9.0)
. write auestion
EOF=,FALSE.
IF(UNITI.NE,ACCEPT.AND.REPORT.NE.TRUE) GOTO 2
CALL FRMAT(140+FMT/NsTEXT+13,B)
WRITECUNITOFNT
read answer
GETAL=NOT
READ(UNITI+100:ERR=?9B,END=??%) Jr(A(L)2ImisJd)
IF(J.EQ.0) GOTO 3
decode
I=1
CaALL DECODICA»I»JeNOTGETAL)
IF(J.LT.0) GOTO 998
IF(REFORT.EQ.TRUE.AND.UNITI.NE.ACCEFT) WRITE(UNITD:202) GETAL
RETURN

IFC(UNITI.NE.ACCEPT! STOP ‘e&rror in inteser’
WRITE(UNITO.203)

GoT0 1

EOF=TRUE

goT0 3

END



ooOon

Are, rasie 9

BUBRRDUTINE READR(UNITI+ACCEPTsUNITOsRKEPORT FMT+FNOT:F+EOFsN»y
ETEXT)

december ‘Bi
ads a real from instruction inesut

BYTE TEXT(N)+REFORT+TRUE+A{BO)+FHT{140)+B(10)+EDF+ELANK
INTEGER UNITI.ACCEPT»UNITO

EQUIVALENCE (EBLANK:B{(2))}

100

- 202

o000

203
300

Ul »

99e

999

DATA TRUE/.TRUE./
DATA B 1)/ &3/7B( 20/ 32/B( 3)/ 1/B( A)/1147BC 5)/7101/B(4)/92/
4 B¢ 7)/7108/8¢ 8)/ 93/B( ?)/ 61/B(10)/ 32/

FORMAT (G 80AL)
FORMAT( '+ 8A1)
FORMAT(’ Errar in real’)
FORMAT(GE2.3)
write euestion
EOF=,FALSE. .
IFCUNITY.NE.ACCEPT.AND.REFORY.NE.TRUE) GOTO 2
CALL FRMAT(138+FHTeNsTEXT10,B)
WRITE(UNITO,FNT)
resd snsuer
FaFNOT .
READ(UNITI+100/ERR=798/)END=2999) Jr{A{I)elmirJ}
IF{J.EG.0) BOTO 3 .
decode
I=}l
CALL DECODR(AsIsJrFNOYT:F)
IF{J.LT.0) GOTO 998
disrlaw in 8 characters
IF(REPCRT.NE.TRUE.OR.UNIT).EQ.ACCEPT) RETURN
ENCODE(12,300+A) F
DO 4 I=1.,8
IF(A{I).NE.B(2})) GOTOD 5
CONTINUE
DO & J=1.8
A{J=-1+1)=Al))
Jug-1+1
IF{al{?).EQ.BLANK) BOTOD 8
J=8
DD 7 I=5+8
ACI)=A(I+A)
WRITE(UNITO:202) (ACI)eI=1:sJd)
RETURN

IF{UNITI.NE.ACCEPT) 8TOF ‘error in real’
WRITE(UNITO,203)

g0TO 1

EOF=TRUE

6070 3

END

SUBROUTINE DECODI{ArICHAR'NCHARsNOT»1)
decenber ‘81
Decodes sn inteser.

BYTE A(NCHAR)

FNOT=NDT

IaNOY

CALL DECODR{AsICHAR)NCHAR:FNOT,F)
F=F¥1.0000001
IF(F.BE.~32757.5.AND\F.LE.32747.3) G0TO 1
IF{(NCHAR.BE.0) NCHAR=-}

RETURN

InfF

RETURN

END
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SUBROUTINE LINE (UNITI,ACCEPTsUNITOsREPORT)NTEKST LIJN,EOF:N»
x TEXT)

c decenber ‘Bl
C Reads 2 record of instruction inerut.
[
BYTE -REPORT/EOF e TEXT(N) rLIJN(132) s TEKBT(49) 2 TRUE
INTEGER UNITI.ACCEPT,UNITO
300 FORMAT(41¢’ *)' - tha first 80 charscters’)
DATA TRUE/,TRUE./
ENCODE{ 495300, TEKST)
DD 1 I=1¢N
1 TEKST(I)=TEXT(I}
CALL STRING(UNITI»ACCEPTsUNITOsREPORT yBO0+sNTEKST+LIUNC(L1} EDOF 469y
* TEKET)
IF{EQFEQ.TRUE,ORNTEKST.LT,.80) RETURN .
CALL STRING(UNITI+ACCEPTUNITO+REPORT ¢+S291sLIIN(BL) vEOF 6%, o

| L e - the next 52 charac
| tars’)

NTEKSBT=NTEKST+1

RETURN

END

SUBROUTINE STRING(UNITI+ACCEPTsUNITO REPORT»NMAX s NCHAR)REGEL +EDF,
INSTEXT)
c . december ‘81
C Reads » strins of cheracters Trom instruction inerut.

BYTE TEXT(N)!REPORTs TRUEsREGEL (NMAX) + BLANKsNULL »TAPsEDF
INTEBER UNITI,ACCEPT,UNITOD
DATA TRUE/.TRUE./
100 FORMAT(A,B(235A1))
200 FORMAT(’ ‘69A1'T (STRINGI! )
201 FORMAT(246(’ ‘H0A1))
202 FORMAT(’ Incorrect lensth of the strindl’)
203 FORMATC(‘ ‘B0A1)
204 FORMAT(’ Error in strinsg’)
c
g++++++++++++++++++++++++++++++++++++++++++++++++++++++++ Write auestion

EOF=,FALSE,
1 IF(UNITI.NE.ACCEFT.AND.REPORT.NE.TRUE) BOTO 3
WRITECUNITOs200) (TEXT(I)sIm1sN)
1=80
IFINNAX.LT.80) I=KHAX
DO 2 Jaisl
REGEL(J)="."
IF¢J=J/595.EQ.0) REGEL(J)="#"
2 CONTINUE
WRITE{UNITDs203) (REGEL{J)sJ=l,»I)

c .
< Chtbtttrbttbd bbbt bbbt bd bbb bbb bbb bbb A A A H 4 reed answer
' c
3 DO 4 I=1yNMAX
4 REGEL{I)=NULL
NCHAR=0
READ(UNITIr100rERR=?78,END=?99) NCHAR) (REGEL(I)rI=1)NCHAR)

-e
Chtttdttttttttttddttttbbtitettdtdtdtdtddttttdtdd+tid44+ incorrect format
c

IF(NCHAR.LE.NMAX) BOTD 5
IF(UNIT].EG.ACCEPT.OR+REPORT.EG.TRUE) URITE(UNITD|202)
IF(UNITI.EQ.ACCEPT) GOTO 2

NCHAR=NMAX

c
CHitdtddttdtttdritttbttttttrrtdedddttrtidtddttdddddd+ outmut on terminal ’ *
[

3 IF(REPORY.EQ,TRUE.AND.UNITI.NE.ACCEPT) WRITE(UNITO,201) (REGEL(I):»

* I=1 sNCHAR)

RETURN h
$99 EOF=,TRUE,

RETURN
998 IF(UNITI.NE.ACCEPT) STOF ‘error in sirins’

WRITE(UNITO,204)

8oTo 1

END
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SUBROUTINE TIMDAYC(UNITO:LsLAST)
c ’ decenber ‘81
C Writes time and date,
c

BYTE A(17)

INTEGER UNITO

EQUIVALENCE (I+A(9))elJerAlll))
200 FORMAT( 6207 *)pBALr (" ‘) e901)
201 FORMAT(1t4(’ ‘)eBALe(’ ‘) r?AL)
300 FORMAT(I2:(’ *}»12)

s CALL TIME(A(1))
DECODE(5,300rA) Ird
I=40%I+.)

: : IF(LABT.LT.0) BOTD 1

IF{LAST-I1.GE,1440) LAST=LAST-1440
IF{I-LAST.LT,3) RETURN

1 LAST=I
CALL DATE(A(?))
IF(L.LE«BQO) WRITE(UNITO,200) A
IF(L,GT.80) WRITE(UNITO:201) A
RETURN
END

SUBROUTINE TORNO(UNITI-ACCEPT:UNITD:REPGRT-FHT:LOBgEﬁF-NsTEXT) )
c : decanber ‘81
C Asks Yes or Na. .
c

BYTE LOG:NOsYsFALSE» TRUE s BLANKsNUL s REPORT ¢ TEXTC(N) o FHY(140)yEQF »

] 18 2]

INTEGER UNITIACCEPT UNITO

DATA BLANK/32/N0/78/Y/8%9/TRUE/.TRUE./FALSE/ .FALSBE, /NUL/O/

DATA A(1)/&63/7A(2)/32/0(3)/91/74L4)/BF/A(S)/A7/R(4)/78/A17)/93/

X AlB)Y/BB/AL(R)/32/

100 FORMAT(AL} .

202 FORMAT(/? Please ture Y'N or <RET>: ‘s$}
203 FORMAT('+’Al)

204 FORMAT{(’ Error instesd of Yes or No‘)

1 EOF=FALSE
LOG=1HN
' i IFCUMITI.NE.ACCEPT.AND.REPORT.NE.TRUE) BDTD 2
! CALL FRMAT(140,FMT+NsTEXT+%24)
WRITE(UNITO)FNT)
2 READ(UNITI,»100,ERR=798;END=9%9) LOG
o IF(LOG.E@,YOR.LOG.EQ+NO,OR.LOG,EQ.BLANK.OR.LOG:EQ.NUL) GOTO 3
- IFCUNITILEQ.ACCEPT .OR.REPORT,.EQ,TRUE) WRITE(UNITD,202)
’ IF(UNITI.EQ.ACCEPT) GOTO 1
80710 998
3 1IFC(LOG.NE.Y) LDG=NO
IF(UNITI.NE.ACCEPT.,AND.REPORT.EQ.TRUE) WKRITE(UNITO»203) LOG
IF(LOG.EQ.Y) LOB=TRUE
IF(LOG.NE.TRUE) LOG=FALBE
RETURN
#98 IF(UNITI.NE,ACCEPT) STOP ‘Error instead of Yes or No’
WRITE{UNITUs204)
GOTO 1
999 EOF=TRUE
GOTO 3
END




