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1.0 INTRODUCTION

This is a final -report on a research task entitled "Modified
Articulated Vehicle Simulation," conducted by the Highway Safety
Research Institute of The University of Michigan. This study was
supported by the National Highway Traffic Safety Administration of
the U. S. Department of Transportation.

The goal of this research task was to add to an existing
simulation the capability to simulate the Breeze jackknife restraint
device. This report documents the addition as follows. First, an
overview of the analytical problem is presented, followed by an
explanation of the kinematics and some details of the new software.
The kinematics section is closely linked to the software by relating
equations in the text to 1ine numbers in the computer program. Next,
some sample computer runs introduce the input/output (I/0) of the
modified simulation. A flow chart and a list of the modified program
is given in the appendix.
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2.0 AN OVERVIEW OF THE ANALYTICAL PROBLEM

It should be emphasized that prior to the work reported herein,
a simplified, interactive simulation (called the "TBS Simulation")
for predicting the braking and steering responses of commercial
vehicles was developed at the Highway Safety Research Institute of
The University of Michigan under the sponsorship of the Motor Vehicle
Manufacturers Association [2]. The TBS simulation was based on a
doctoral dissertation by Leucht entitled "Directional Dynamics of
the Tractor-Semitrailer Vehicle," The University of Michigan, 1970

[11.

This report gives the details of the optional addition of the
Breeze jackknife restraint device to the TBS simulation. It will
be assumed throughout that the reader is conversant with References
1 and 2.

A schematic diagram of the Breeze device is presented in
Figure 1. The "brake drum" at the lower right of the figure is
mounted on the trailer. As the articulation angle increases, the
cable must be played out. The jackknife restraint is applied as
the air applied to the trailer brakes is also applied to the brake
drum, retarding increased articulation.

One can follow through the equations of Leucht and show that
tension in the cables of the Breeze device has the following effects:

1. An equal and opposite additional force at the
hitch :

2. Load transfer for both the tractor and trailer.

The cable tension and the force at the hitch, of course, form
equal and opposite couples on the tractor and the trailer. The
couples have components in the body roll, pitch, and yaw directions.
The sense of the vertical, or yaw, component of the couples is to
reduce the articulation angle.

The addition of the Breeze device to the software has been
implemented in the following way.



(O

Figure 1. A schematic diagram of the Breeze device.
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1. The tension in the cable is assumed to be a multiple
of the desired* trailer brake force.

2. This tension is then used to compute the vertical
component of the couple and the Tongitudinal and
lateral load transfers of the tractor and the trailer.

3. The vertical component of the couple appears in the
equations of motion.

The additional software has been designed for inclusion
into the TBS simulation with minimal changes to the original
program. This situation leads us to review the TBS simulation
briefly before proceeding into the Breeze device.

2.1 The TBS Simulation

The equations of motion of the TBS articulated vehicle
program are dynamically coupled in the following way:

(A(t))X = F(t) (1)

where the four by four A(t) matrix and F(t) can be computed at
any time, t. The acceleration vector X is

><
n
Se <o Lo
—
N
~r

."‘J.

where u is the longitudinal acceleration, v is the lateral
acceleration, r is the rate of change of yaw rate, and I is the
second time derivative of the articulation angle. The interested
reader can find the equations of motion in [1].

*?eszred force does not equal the actual force if a trailer wheel
ocks.




The method of integration of equations of motion is
relatively* straightforward. At time, to’ the A(to) and F(to)

are'computed and Equation (1) is solved for the X, which are
then integrated across At. The solutions to the integration
and F

facilitate the calculation of A ) for use in

(to+at) (to+at

further integration.

The addition of the Breeze hitch to the formulation causes
two changes in Equation (1), namely, the r and T equations have
a Breeze moment term appearing on the right-hand side. Thus we
have, in the notation of the computer program,

r+ AT

Au + A5v + Ag 13 f1(t)

1

A2u.+ A6v + A]Or + A14r f2(t)

(3)

A3u + A7v + A”r + A]Sr f3(t) + BT1 - TBREEZE

1}

A4u + A8v + A]zr + A]GF f4(t) - BT1 - TBREEZE

where TBREEZE is the tension in the cable, and BT1 is a function
of vehicle geometry.

(The A's are given in Fortran line numbers 635 through 715
and the right-hand sides are given in Fortran Tine numbers
2235 to 2310. See the Tisting in the appendix to this report.)

Equation (3) is operative as 16ng as the system is "unlocked,"
that is, as long as the cable is not holding the articulation
angle constant. In that case, TBREEZE is a straightforward
multiple of the desired trailer brake force. If the cable does
hold r fixed, however, then two conditions must follow:

T =0

*One significant complication is..the quasi-static load transfer,
which makes F(t) a function of X, a situation which is handled by

using "old" X values to get the "new" F(t)' We will ignore these

matters here because they are not material to the present discussion.
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2) TBREEZE, although 1limited by some maximum value,
is unknown.

Since the "lock value" of the cable tension TBREEZE is
limited but unknown, it's not obvious at the start of any At
wide interval if the tension will be able to hold the arti-
culation angle frozen. To check for lock, we first look for small
I. (Fortran line number 1455 will start the lock check any time
|T| is less than .03 radians/sec.) If lock is a possibility, then
the TBREEZE necessary to provide lock is found. If this is less
than the maximum allowed by the Breeze mechanism, I and T are
set to zero. If the tension necessary for lockup is higher than
the maximum allowed by the Breeze mechanism, then TBREEZE is
reset to a multiple of the desired trailer brake force and
Equation (3) is used. (This logic is handled at Fortran line
number 2515.)

To solve for the TBREEZE value necessary for articulation

Tock,
A]3 = 0 (4a)
A]4 = 0 (4b)
A]S = -BTI (4c)
Ag = BTI (4d)

and the right-hand side of Equation (3) becomes

f1(t)
f2(t)
f3(t)
fa(t)

The solution of this modified form of Equation (3) now
gives u, v, r, and TBREEZE.




In the next section, the kinematics of the Breeze mechanism
are presented, and the moment around the hitch is derived as a
function of the cable tension TBREEZE for use in Equations (3)
and (4).



3.0 THE KINEMATICS OF THE BREEZE JACKKNIFE RESTRAINT

 The derivation of the equations of the Breeze jackknife
restraint make use of the nomenclature shown in Figure 2.

From Figure 2, it is apparent that the articulation angle
is related to the angle between the Breeze cable and the frame
rails by the following relationship:

d
o = g
when € (5)

lo] <o

(This corresponds to Fortran line number 1245.)

If |¢| > 6, the cables take on the configuration shown in
Figure 3. In this case, the vector along the cable from the
frame rail is given by

¥ = d(-sin ri - cos T'j) - B5i + A5j (6)

The tangent of ¢ is the i component of r divided by the j
component of r, viz.:

_ dsinrT + B5
tan ¢ = dcosT - A5 (7)

(This corresponds to Fortran line number 1290.)

We also need to compute the angle between the cable tension
and the trailer. Figure 3 indicates that this angle is ¢ - T.

Now we wish to compute the vertical (i.e., the z) component of
the moment around the hitch produced by the tension in the cables with
the aid of the free-body diagrams given in Figure 4. On noting that
the vector moment is given by

M=7r =T, (8)
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Figure 4b. Tractor free-body diagram, [¢| > 6



we find that for |¢| < o (see Figure 4a)

M = [(A5 + A6) sin ¢]- TBREEZ - k (9)

where k is the unit vector in the vertical direction. (The term
in brackets is computed in Fortran line number 1425.)

For |¢| > 6, Eq. (8) yields (see Figure 4b)

M = [A5 sin ¢ + B5 cos —’%r] TBREEZ « k  (10)

where the absolute value'results from the necessity to flip sign
on the B5 cos ¢ term for ¢ < 0. Note for negative ¢, the other
frame rail attaches to the cable and the moment arm becomes -B5
cos 4. (The term in brackets is computed in Fortran line

number 1335.)

Finally, we need certain pitch and roll moments to compute
longitudinal and lateral load transfer. Noting that the cable
is horizontal at height ZBREEZ, the tractor roll moment about
any point in the ground plane due to the tension in the cable
is -ZBREEZ - TBREEZ - sin o¢. (This is computed in Fortran line
number 1700.) The tractor pitch moment about any point in the
ground plane is ZBREEZ - TBREEZ . cos ¢. (This is computed in
Fortran line number 1845.)

The equations of Reference 1 require that the trailer roll
moment be calculated about the hitch, and pitch moments about
the ground plane. The trailer roll moment about the hitch is
-TBREEZ « sin (¢-T) + (Z0-ZBREEZ). (This is computed in Fortran
line number 1755.) The trailer pitch moment about the ground plane
is TZBREEZ + cos (¢-T') - ZBREEZ. (This is computed in Fortran
line number 1835.)

13







4.0 SAMPLE RUNS

This section presents an echo of the input to the TBS
program, followed by three sample runs. In each sample run,
a step 2° steer angle is applied with the vehicle coasting at
45 mph on a high-p surface. Then at .5 second, 500 pounds brake
force is "demanded" at each front wheel, and 5000 pounds brake
force is "demanded" at each of the tractor rear wheels and each
of the trailer wheels.

Run 1 proceeds without antilock or Breeze restraint, and
a jackknife results.

Run 2 proceeds with antilock operational on all tractor
wheels, preventing the jackknife.

Run 3 proceeds using the Breeze device. Again, jackknife

" is prevented. Note that the input variables to run 3 use the nomen-
clature of this report. HITCHT is the gain of the Breeze device
indicating that, for this run, the allowable cable tension is

twice the desired trailer brake force for one trailer wheel.

15



‘YO0 ARE ABOUT TO FUN THE HIRI SIMULATION PPOGPAM FOF

A TPACTOR-TPAILER WITH EREEZE HITCH IN THE HORIZONTAL PLANE
PRINT FPOSFAM EXPLANATIONST ¢F OF MM: n

LIST INPUT PRFRAMETERS? «

READ DATA FFOM FILE? v ,

ENTER INFUT DEVICE MUMEER IM I2 FORMAT: 07

+4+ BESIN INPUT ¢ee

41 ENTER ANTILOCK CODE FOP TRACTOR FRONTs TPRCTOR REAF
AND TRRILEF R-LEZ. :
0=NO ANTILOCK. 1=IMDEPENDEMT ANTILOCKs FORMAT=311.

000

42 ENTEFR CODE FOR THAMDEM RXLES TPRCTOR FRERRs DUSL TIRES
TRACTOR PEAFs TAMDEM HALEZ TRAILERe DAL TIRES TRAILER
0=NO« 1=YEZs FOFPMAT=4I11. ’ :

1100 .

INPUT PRRAMETER TRELE

NO. 3'YMBOL DESCRIPTION INITIAL “ALLUE
01 Gvul WT. OF TRACTOR <LEZ 14370, 00
02 BYu2 WT. OF TRARILER <LEZ 11160, 00
03 122 TRACTOR MOM. OF INERTIA C(IN-LE-IECe+Z) 24162, 00
04 ITZ2Z TPRILER MOM. OF IMERTIS (IM-LE=-ZECeeZ) TIRWIT, 00
05 AR DIST. BETWEEM TRRCTOR TAMDEM ALLEZ CINY 54,410
07 A1 DIST. FROM TRACTOR Co TO FPOMT ACSLECIMNY B3,
03 A2 DIST. FROM TERCTOR C5 TO FERR RELE CIM» 73.10
09 A3 DIST. FROM TRAILER Co TO FIFTH uiHL oIM» anl.2u
10 A4 DIST. FROM TRAILER Ci3 TO A-LE (IN? 104.30
11 BE DIST. FFROM TRACTOR RERR IUIPEMIION TO
FIFTH WwHL «IMy, FIFTH WHL LOCRTED
AFT OF ZUSFENZIOM IZ NESARTIWE, n.0
12 TRA1L HALF LAT. DIST. EETWEEM CEMTERZ OF TIFE
CONTHRCT OM TRACTOR FRONT RWLE VIMY -40,00
13 TRAZ HALF LAT. DIZT. ESTWEEM CEMTERT OF TIRE
COMTRCT CM TRRACTOF RSP ASLEST (IM 35,00
14 TRA2 HRLF LAT. DIZT. EETWEEM CENTER: OF TIRE
CONTRCT O TRRILEF RSLE-Z CIM» 2E, 00
15 20 HEIGHT OF FIFTH WHL AEBOYE SPOUMD <IM» 40,00
16 21 - HEIBGHT OF TRRACTOF 5 SEOWE SFROUNDOIM 29,90
17 Z2 HEIGHT OF TRRILEF TG AECWE SFROUMD <IMd S9.50
18 MUS FIFTH WHEEL FRICTIOM COSFFICIENT 0.05
19 RADS EQUIVALENT FATILE OF FIFTH WHEEL <IM2 19.00
20 oAmML PORTION OF TOTAL LAT. LJAD TRAMZIFER
ON FRONT R-<LE OF TFRRCTCF 0.1%
21 GAM3 TRACTOR TANDEM R-<LE LORD -<-FEFR COEF. 0.0
23 VEL INITIRL YWELOCITW: U-DIRECTION <MFHY 45.00
FPZ) 56.00
24 TIMF MAX. SIMULATION TIME FOR THIZ FUM CZECH 4.00
a5 IouIT MA4. ARTICULATION AMSLE ALLOWED CDEGRD 20.00
CALF CORNERIMG ZTIFFNEZS OF TIREZ (LEZ-DEG?
29 CALF 1> = 5700
30 . CALF (= 200,00
31 CHLF 7= 400,00
MuP PEAK TIRE-FOARD FRICTION COEFFICIENT
32 . _ MUP 1> = 0.95
MUs SLIDING TIRE-FORD FRICTIOM COEF. !
33 MUS (1D = 0.90
SP SLIP CORRESFONDIMNS TO PERK MU
33 : SP()= 0.15

16



BRAKE FORCE TRELE
NUMEER OF LINEZ:

TIME

(SEC FI<dly Fz

[

DEZIRED FOFZEZ:

@ FIXAD FIXGD  FIRGD

0.0 0.0 0.0 0.0 0.0
0.5000 0.0 ) 0.0 n.0 0.0
0.5000 S00.00 S00.00  S000.00 S000.00  S000,00

STEER THELE

NUMBER CF LINMNEZ:
TIME ZTEER AMGLE
(SEC) (DEB>

0.0 n.0

0.1000 2.0

CHRNGE PARRMETERST n
BREEZE HITCHY w

CHANSE EFAKE FORCE TRELET »

CHANGE ZTEER THELET M
ECHO ZTATIC LOARDIT v
STATIC LOADE «LEZ)
TRACTOR FROMT A-LE:
TRACTOR LERDIMG TAMDEM:
: TERILING TAMDEM:
TRAILER RH=LE:

ENTER INITIAL RRTIC. AMNGLE:
WILL ARTIC. AMSLE EE “ARIEDT

AN'Y DATA CHANGEZ MOW? N

¢o¢ END OF INFUT eee

(Y]

O
DA

F 7O SO0 SR

=4 $ 4D
(Y ¥ ]

YD

- a L] -
E = 7N
T Fur QO o0

L=
< @

Fouis

0.0
h.0

S000.00



wauLd vOu LIKE TO ENTEFP NEW SLIP POLL-OFF TRBLE?T N
DO vOU WANT A LIST OF OUTPUT VARIABLEZ? v

+¢¢ POSITION YARIAELET eee

A0~-COOrRD N
' 0-COgrRD
P:I
SRMMA

o (D M) re

++¢ VELOCITY WARIAELES eee

3 U-YEL
) v-vEL
7 psIpaT
-] GAMMATOT
*0e

9 TURN RAD
10 SIDESLIF

++¢ TIRE ZLIP AMNGLEZ +ee

11 ALFR 1+2
12 ALFRA 3+4
13 ALFA S+
14 ALFR 743
15 ALFAS+10

o4 RHUCELEFATION YARIAELEL eee

16 U-nar
1? v=-00T7
13 P31-DLOT
19 GAM=-DDOT
20 LOMNG RCC
21 LAT. ACC

ss+ TIRE-FOAD INTEFFACE FOSCET eee
¢e+ BRAKE FOPCES: FXiD>s SIDE FORCES Fy (D> +ee

22 - FLC(1
23 Fre2>
24 FA{(2
25 FA(
=13 FALE
27 FL (5
23 FL¢P
29 FA(
30 FA(®H
31 FAC1Q0
32 Fy <1
33 Fi (2
34 X &3]
35 NACH]
36 FY (S
37 F'¢ (6
33 F't (7
39 F't (3
40 F't ()
41 Fra1om

18



ss+ LOAD TRANIFERSs LOMG. DFX<D sLAT. DFY (I +oe

32 DF4 Y
43 DFX (2
44 DFZCH
45 DFL (4
35 DFA (%
37 DFLCED
43 DFAT
49 DFL(2)
S0 DR 30
51 DFACL
52 DF'¢ (1)
53 DF'f (2>
54 DF'¢ (3>
S5 DF'¢ (4>
b DFY (S
S7 DF'f ¢&)
58 DF'¢ <Py
59 DF'¢ (3>
&0 DF'¢f (30
51 DF'¢ 100

+++ INITANTAMEOUS LOAD FORCED eee

62 FZC
63 FZ (2
64 F20(3)
65 FZ($
€65 FZ(
67 FZ (6
68 FZ(?
53 FZi2
70 FZ(®
71 F2(100

+¢¢ PROGRAMMED BRAKE FOFCET +ee

7e FSACD
73 FSK(2
73 FSKX(
75 FSK (P
) FSX (5
7’ FSK (5
78 FIK(?)
79 F3SX (3
380 FSK (D
31 FSAQ(1 O

+4¢ HITCH FORCES eee

82 “H
83 'H
34 TBREEZ

19



[ ]

~ RUN #1

PRINT OUTPUT ON FILET
ENTER TOTAL MUMEER OF CUTPUT 'YARIARBLES ¢01-08>: 08

ENTER NUMEERZ OF “RRIRELES 'vOU WANT T .
SEPRRATE MUMEERZI EBY COMMAZ-C01s24)
03y U3s 1992021034 .

ENTER TIME IMCREMENT TO BE PRINTED OUT
.1

++ZOMPUTATIONE RRE “TOFFEDes
*e¢ TIME IZ 2.51 ZECOMDEI eee
*eoRAPTIC. AMSLE IZ -21.31 DEGREE: eee

TIME GAMMA  GAMMARDOT GRAM-DDOT  LONG ACC LAT. ACC TEREEZ
n.0 0.a 0.0 -0.0 0.0 n.a

0.0

0.10 -0.04 -1.21 -22. 07 -3.907 3.29 0.
.22 -0.32 -32.,2% -12.70 -0.07 3.35 0.0
0.32 -0.70 -4.210 -S.63 -0.07 2,92 0.0
n.42 -1.14 -4.37 -2.09 =007 3.4 0.0
0.50 -1.52 -4, 323 2.07 -2.22 S.19 n.n0
0.50 -1.37 -4,33 =Tl -13,34 .60 g0
0.71 -2.55 -5.3¢ -7.325 -19.34 4.21 n.0
0.51 -Z.1% -E.54 -2.72 -132,35 S04 .0
0.91 =330 -7.53 -7.5% -19.37 S.72 ]
1.01 -4.89 -2,38 -10.7%2 -13,37 £.ED 0.0
1.11 -35.32 -3,.35 -4,39 -12, 22 Tedd e il
1.20 -5.45 -10.20 -10.5868 -19, 37 .39 0.0
1.30 -T.32 -11.11 -3.34 -13, 2% 3,322 0,0
1.40 2.3 -12.00 -3.7E -13.324 10,22 . n
1.51 -10. 05 -12.93 -2.21 -13.21 11.28 ]
1.51 -11.33 -132,24 -7.55 -13,.2¢6 12,23 n.n
1.71 -12.22 -14.8¢2 -2.19 -13,19 12.25 ]
1.21 -14.322 -15.2%9 -5.21 -13.11 14,10 .0
1.91 -15.39 -16.04 -7.01 -12.,0nN 14,35 0.0
2.01 -17.53 -16.87 -4.54 -13.37 15.585 0.0
2.11 -13,22 -17.1S -S.12 - -12.71 15.24 0.0
2.21 -20.36 -17.532 -2.549 -12.54 15.22 0.0
2.31 -22.73 -17.54 -2.495 -12.232 17.2e 0.0
2.41 -24.52 -17.23 -0.2% -12.132 17.2% 0.0
2.51 -25.32 -17.34 1.21 -17.92 7.3 0.0
2.61 -2&.10 -17.63 4.00 -17.72 17.11 0.0
2.71 -29.2% -17.1e T.12 -17.%5 15,58 n.n
2.21 -31.51 -15.20 11.12 -17.42 15.683 0.0

DO YOU WANT AMY MORE QUTPUT? M
STOP?T N
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RUN #2

CHANGE PAFPAMETERST v

ENTEP PAPSMETER NUMEEP TO EE CHANGED rD1-32%
41
41 ANTILOCK CODE «3I1>: 110

ANTEFF ANTILOCK EFFECTIVENEZC COEFFICIENT LAT.,LOMG.)
26 FPONT ANLE: ANTEFF= 0,5+0.0
27 TPACTO® PERF RAXLE ¢OF TANDEM RULEZ»: ANTEFF= (.S.0.0
?0

EFEEZE HITTHT o

CHAMGE EFRRE FOSCE THELEY wn
CHANGE TTEER TRELET w

ECHT ITATIC LOARLDIC «

ENTEF INITIAL ®ETIC, ANMGLE: 0,
ANY DATAR CHANGE: WY N

sse END OF INFUT eee

PRINT QuUTPUT ON FILE? ~
ENTEP TOTAL MUMEERP OF JUTPUT VARIRELETZ (01-08": 05

ENTEFP NUMEERT CF VARTRELED vOU WANT
SEPRFRTE MUMEEST EV COMMAI=s01s 340
049 029 12ecUr 134

ENTEP TIME INCFEMENMT TO PE FPINTED CUT
.1

TIME GRMMA  GARMMADAT  SAM=-DDAT  LONS RCC LAT. RACC
0.0 a.0 a.n ile =0.0 (]
0.10 -0.04 -1.20 ~2&. 07 -0, o7 ER]
0.22 -0,22 -2.89 -12.70 -0.07 2.39%
0,32 ~g.7u -4.ch -S.22 -, 07 3.3
0.42 -1.14 -d.47 -0.33 .24
0.50 -1.%2 -4.33 3.07 S.12
0.60 -3.72 11,49 3.64
0.70 -2.9% 12,33 .13
0.%0 -1.23 S.41
0.20 -, 07 T.32
1.00 1.02 3 S.33
1.10 B2 E €.z3
1.20 2.732 4.57 S.03
1.30 223 2,32 4. 71
1.40 Z.32 0,23 4.9<
1.50 4.04 1.31 d4.c4
1.60 4,15 0.54 2,33
1.70 4.13 -0.03 3.79
1.80 4.14 -1.09 3,55
1.90 4.02 -1.17 3,39
2.00 3.33 -1.33 3.13
2.10 3.%83 -1.30 .00
2.20 3.47 -2.%5 2.32
2.30 .22 -2.54 2en2
2.40 2.9% -3.01 2.42
2.5n A 2.%9 -2.10 2.20
2.60 2.9 2. 33 -3.32 1.22
2.70 3.14 1.29 -3.43 1.75
2.30 222 1.%4 -3.%% 1.51
2.90 3.47 1.30 -3.49 1.27
3.00 3.93 0,35 -3.22 1.02
3.10 3,20 N3 -2.23 .20
3.20 3.71 0.33 -2,32 n,53
+30 3.72 0,09 -2.52 0,27
3.40 .72 -0,12 -3.14 0,12
3.50 3.ea ~1, 37 -1.5 n,ul
3.460 359 -0.43 -0,73 -n.13
3.70 3.%90 -0.51 -0.1% -0,19
3.30 3.54 -0.3%3 -0.1% -0.19
3.9 2,49 -0.%4 -0.15 -0.19
3.94 3.47 ~-0.5% -0.17 -0.193

DO YOU WANT ANY MOFE OUTPUT? o

eee TRPUCK HAZI STOPPED IN  3.94 ZECONDS eee
STOP? »
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RUN #3

CHANGE PAPAMETERS? v

ENTER PRPAMETEF NUMEEP TO BE CHANGED /01-42>

41

41 ANTILOCK COPE (2I1>: 000

70

BREEZE HITCH? v

ENTEFP HITCHT«UDeE«THETRDES) s MG RSy ESs ACMe ZBPEED
SEPEPATED Ev COMMA.
Re9?.91.594%.92.91.551.5+5.53.333

HITCHT = 2.00000

oD = To00na FT
E = 1.S5000  FT
THETA = 3S.00000  DES
RS = 3. 00000 T
RS = 1.50000 FT
ES = 1.50000 FT
Ri_M = o, T
ZEFEEZ = 2,200 T

CHANGE BREEZE WITIH DATAT w
CHANGE EFAKE FCRCE THELET ™
CHRMGE ZTEER TRELET w

ECHO STATIC LOADIT w

ENTER INITIAL APTIC. AMGLE:  O.
ANY DATA CHANGEZ NCw' N

+0¢ EMD OF INPUT eee

PRINT QUTPUT 0N FILE? o

ENTEF TATAL rMEEP GF -QUTPUT YREIAELED (01-05)3 06
ENTES NUMEEFI OF “ACIAELET ¢OU WwaNT

SEPREATE MUMEESD Ky COMMAT=¢ileZ4)

030 0Ze 130200210 23

ENTER TIME INCFEMENT TO EE FRINTED QUT

.1

TIME SHMMA  GRMMRDOT  SAM-DDOT  LOMS ARCC LRT. ACC
0.0 f0.Q (U] n,a -0, 0 (]
0.10 -0.04 -1.20 -2Z.07 -0, a7
0.22 -0.22 -3.23 -12.70 -0,07

.32 -0.70 =420 -T.=3 -0, 07 ER R
0.42 -1.14 -3.47 -0, 03 -0, 4.4

0.50 -4, 33 .11 -2 .13

0.80 -2.%3 15,28 -12. X.70 100

0.71 -1.732 12,52 4.2 100
0.31 -1,19 2. 38 S.T0 1GUdD, G
0.90 .0 n.0 4.47 $121.1%
1.0t [/} 0.0 3,51 a4:11.352
1.11 0.0 0.0 < 3.77 3T T2
t.21 0.0 0.0 -13,3% 1,95

1.1 0.0 0.0 -19.40 S.14

1.41 n.0 0.0 -13.41 S. 14

1.51 [ a,0 -19.42 S.52

1.61 n.0 0.0 -13.42 S.Tn

1.71 o0 0.0 ~19,43 13

1.81 0.0 0.0 -19,92 S, {
1.91 0.0 0.0 -13.42 .03 ]
2.01 0.0 0.0 ~-19.41 8,13 29
2. 11 0.0 n.0 -13, 3% w13 K
2.21 0.0 0.0 ~12, 37 a3 T
2.31 0.0 0.0 ~-19.2% 5.93 &s
2.41 n.0 0.0 -13, 32 S.82 S3
2.51 2.0 0.0 -13,29 T.53 Th
2.61 0.0 0.0 -13.3% S 20 0s
2.71 n.0 0.0 -19,32 4.5 X
2.31 0.0 n.o -13.12 4.52 I
2.71 n.a 0.0 ~-13.1% 3.04 - 2
3.01 a.n a0 -13,1 E- ] &= -
3.11 [ . Q -13,04 SR 33k, 385
3.21 0.0 e.0 -19,02 Z.44 3417.94
3.3 0.0 0. Q -193, 07 1.%0 AT ST
3.41 0.0 0.0 -13.07 1,40 2920,.35
3.51 0.0 0.0 -19.03 0,98 212074
3.61 n.0 0.0 -13.11 0,5 1743,.39%
3. 0.0 0.0 -13.11 0,42 1ed, 00
3.31 0.0 n.0 -19.11 n.42 1504,54
3.3 0.0 0.0 -19.11 .32 1504, 59
3,22 =-2. 21 n. 0 Q.0 -19,11 0.42 1504,43

DO 7O WONT AMY MOFE QUTPUTE N

eee TEUCH WAZ ITOPPED IN  3.3) TECOND: eee
STOPT ¢
22
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APPENDIX

This appendix presents a flow chart and a source listing
for the TBS program. Note that the last two subroutines in
the source 1ist are HPCG and SIMQ, both IBM subroutines. HPCG
performs the integration and SIMQ solves the four-by-four set
of equations to uncouple the accelerations.

25




MACRO LOGIC FLOW

Start

Input:

Read Input Parameters
Brake & Steer Table
Breeze Hitch

Echo of Input Values

Yes

Set Gamma(O0)

Load F(s) Table
(Call Fslip)

1

Read Time
Increment

26



Do Integration (}
(Cal1 HPCG) J !

FCT: Derivatives

Tire: Tire Forces
Antilock Option

Breeze Hitch Loop
SIMQ
Hitch Forces

Print Results
(Call Qutp)

0

No

27



C AR R R R AR R AR AR R R AR R AR KA NN R R R R AR AR AR R AR R AR R AR RANRRARARA RN BRZHOVAY

C TRACTOR=TRAILNR RREEZE HITCH PROGRAM BRZHAL DS
C AR RARRAR R AR R AN AR AR AR R RAR AR R RN NN AR AR R AR KR AR RN RRNR RN AR BR7ZROWVEQ ;
¢ .. BRZHARLS i
c * BRZha2¢ 11
"C *x MAIN PROGRAM BEGINS HERE ' BRZHAD2S :

t BRZHOQ 30

(o BRZHEZ IS

EXTERNAL HFCG,FCT,NUTP BRZHM U

REAL MU, MUS ML, M2, 11,12,MUS5,MUTL1Q),MUSLOP, TI0ULTY RRZhM,NAY

NIMEMSTON Y(B),PFUT(S),NFRY(R),AUX(16,R),CTACIR)FZ(1D),FSX(1A), BRZHEUSE

1 DFZCIA),PELFZCI2Y,FX(17)0FY(1C) AKk7HArSS

COMMON W eW2, M1, M2, AR, 0N He?20el1422,G4M1,GAM2,MUS,RADS,DELTA,ARZHAC6Y

1 T1eT2,T3,CTA,FSX,FZ,TNTIT 11,12 DERX(A)(FRZ(12),ALPHA(IN)RRZRIMHS

2 gWINX FY ,DFZ)OFLFZ,TIMF FX,DKEY,VEL,AAA, AAT KEY (U}, NR7HART D

3 MUCLA) pANTEFF (11 ,2), IDUMP, XDUMP, XDNFF,MUS(1A),KEYANT(3),RPIRZETS

S MUSLOPC1@),BFT(1S,7).1T48,1XON, ITARS,STEER(25,2) 1S4V, REZR2PRP

6 GAM3,GAMYE, TRUCK, TGULT BRZHAP RS

covnnm JIN/IR, 1A : ‘ BRZHAL9

NATA YES 7°Y*/ RRZHP9S

o BRZHO1 AL

C =x% READY TU START « READ INPUT DaTA RRZH210S

C Rk7ZHELL D

326 COMTINUE L. BRZRT11S

138 BRZHOL 2?2

IR=g BRZn32S

TRUCK=?2 _ L. RP7HALI"

NDIvsy : BRZHM1 39

Isavst ) RPZHAL AT

IXnNn=zy BRZR214%

C INITIALIZE TANDEM AYLE FORCES RRIHALS Y

Q999 CONTINUE AQZH215¢

Fx(s)=", BHZHA16

FX{elz2, oo RR7HALAC

Fx(o)s", : RZNAL 7 ¢

FX(17)=o, . RRZH217¢

FY(el=7, RHZ2HALAT

FY(S)=n, RHZ12L 2%

FY(9)=), Lo RPZHALQ

FY(y1e) =0, RRZKHM3S

CALL INPUT(Y,DERY,PRMT,NDIM) ARZH220

CIF (TRUCK LEQ, @,) GN TO {aeS . BRZH2229

WRITF(14,131) . RRZHAZ21 .

131 FORMAT(//72°,Th,"+kk EMD OF INPUT %ax?/) ' HKZHP215

D0 2701 1=1,4 BRIHAR2.

2ray PEAX([)sa, ' BRZHM225

CALL HPCG(PRMT,Y,DERY,NOTIM, IHLF,FCT,OUTP,AUX) BRZH?2 3

1F (PRMT(S) E0, 4,) GO TO 7% BRRZINA21S

IF (PRMI(S) (&N, S5,) GO TO 272 BRZHMN24Y

1F (PRMT(S) ,GT, ¥) GO 10 7% BRIKA24S

IF (IWLF ,GT, 1¢) GO TO 7¢ ARZHAZS

71 COMTINUE BRZHA2SS

INIT = @ RRZKA2&Y

GO TN a9q RRZIHA265

70 WRITEC(I#,147) IHLF BRZHA2T

127 FORMAT(’n’,**2axx ERROR RETURN,CODE 1S°,13,° xx#2?) RRZNA27S

DKEYse, BRZHNZ2R 2

» CALL OUTP(X,Y,NERY, IHLF,NOIM,PRNMT) R ARZHA2ES

GO 10 999 ) ‘ RR2HA2G?

75 WRITE(I#,17a7) XDOFF RRZHA2SS
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(2 XaXal

[aNaNe)

[a N el [a NaNaNe

{727 FORMAT(’0A’,*%22 TRUCK HAS STOPPED IN’,Fb6.2," SECONDS axe’).

BRZHA3PA

GO 70 71 RRZHA3PS

200 WRITE(I»,201) IQUIT BRZHOA3(Q
271 FORMAT(’a?,’xxx COMPUTATIONS ARE STOPPED wan?y? ¢, BRZHNO31S
{ ?2xxARTICULATION ANGLE GREATER THANS, BRZHQ32D

2 F6,2,’" DEGREES #2x°/) BRZHA32S

GO Y0 71 RRZHA3ZZ?

1¢n6 FORMAT(? *, “+ax SEE YOU NEXT TRIP n%a?’ BR2H?33S
1 / ®kx% KEFP ON TRUCKIM] #2x?) BRZHAT4C
1028 WRITE(Tw,1708) BRZHA3US
108 FORMAT(//°RNFw DATA SET??) RRZHE3SD
READ(IR, 1 2)ANS RRZH23SS

130 FORMAT(AYL) BRZh36¢C
IF(ANS,EN,YES)GO TO 302 BRZH(36S
WRITE(TI»,1086) RRZHAZTD

END BRZHB3TS
BRZH23R7

BRZRAIRS

RARR AR RN R RR R R ARR R AR RN R AR R R R R AR RARAANRRANRARNR R AR AARA AR BRZK2392
SUPROLTINE FCT(X,Y,PERY) REZK™3QS

RRAR AR KRR AN AR R R R ARK RN R R AR N RN AR R RN R R AR AR RR RN AR AARAN AR BR2HA4R
BR7HA4AS

RRZHZUY

.DIMENSION Y(B),0FERY(R))CIACIM),DELFZ(IM)#DFZ(12),FX(13), RRZHAULS

i FYCI™) o FZ(12),FSX(12),8R(4),AA(1h) ) RRZHAL2D
REAL MUpMUS, ML, M2, LA Y, LAY, LAMT, LAMY, I 1,12 RKZ+2425

REAL MUSLNP,, INUTT, MUG, v 2T (10) 4™ RE2HALTY,
COMMON Hygno, M1 ,1208)R,C D eHy 740219229 GANY,GAM2,MUS,RADS,PELTA,RR7HAU3S

1 T oT2, T3, CTAFSX,FZ,INTIT, 11, 12eDERX(A),FRZ(L7),ALPHA(LIA)B=7HAUYU?

2 e NINY  FY, DFZoCELFZ,TINF FX,DKFY, VEL ,AAA, AAT KEY (4}, RRZHWYLS

3 MUCLAY ) ANTEFF(12,2), TOIP,XDUMP , XCOFF ,MUS(12) y KEYANT(3),RRZ2H4US

S MUSLNP(12), BFT(1S,7),ITAR, IXON,ITARS,STEER(2Se2) 0154V, Rk ZHI&GS

6 GAM3,GAMu, TRUCK, TRILIT BN ZHOUKD
COMMON /10/1R, I RRZFALKS
comMmny; JHPEF2/TRREEZ, YRRFFZ,HITCHT ,DDL,E, THETA,A5,44,H85,ACH BR7WZUTD
COMMON /KORFZ/KARKEEL,7PEEZ)KKEY S RRZHAUTS
COMMON JFCTOUT/XL, YL, IPLET RRZHAUR Y
RER7RHY4RS

xx CALCULATE PARAMETERS FOR MEw DERY VALUES RFEZ2hi2ug
#%  BEGIM ~ITH CALCULATIOM OF TIQE SLIP.ANGLES BRKZHAUSGS
BRZHASP Y

4 IF CINTIT LEQ. 1) INIT=0 BRZHASLS

' BRZHAS1 Y

x% COMPUTE DELTA FROY STEER TABLE BrZMHCS1S
BRZHAS2?

IF(X,GT,STEER(TTARS,1))RN TO 404U RRZHIG DY

00 4202 I=1SAV,ITARS BRZHAS 37
IF(XJENGSTFER(T,L1))IGN TU 4ae3 BRZHASTS
IF(X,GT,STEER(I,1))GO TO 4dane RRZHASUQ
IMizTe=t BRZKHPS4S
DELTAS(STEER(I,2)=STFER(IMYI,2))/(STEFR(I,1) BRZH2SS?

| «STEER(THL,1))a(X=STEER(IML,1))+STEER(IM|,2) BRZHASSS

GO TN 495 RRZHAS K

40u3 DELTA=STEER(I,2) RRZHASAS
GO TO 4.2S RKZHWS7.

402 CuUNTIMIE RRZHNSTS
GO T0 u4a4ns RRZHASAR

4pPU DELTASSTFER(ITARS,?2) BRZHASARS
GO 10 4up6 ' RRZHASQY

4nns [SAvV=]e=2 ' BRZHNS9S
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c
c
c

IFCISAV,LT,1)1SAV=d
CONTINUE
DELTA=DELTA/ST7,295

THE AA MATRIX 1S STORED CNLUMMWISE, AA(1)#DFRY(1)+AA(S)I+DERY(2)

BRZHALQD
BRZH260S
BRZHMHYIE
BRZHN61S
BRZH62¢

+AACQ)=NERY(3)4AA(13)#DERY(4)=B(1) IS THE FIRST OF FOUR EQUATIONSAKRZMC62S

SOLVED 8Y THE SIMQ ROUTINE

AACY)
AAC2) a,0

AACT) ng0 :

AA(d)= Ca™2xSIN(Y(T7))

AA(S) ]

AAC(S) My o4 M2

AA(T7 )z =waM?

AA(B) = =Car2=COS(Y(7))

AA(9)= Cak2xSIN(Y(T))

AA(1f)z=v2¢(H ¢ C2COS(Y(T)))

RACYY)s *ox(HaH + CxHaCCS(Y(7))) +11
AA(12) = T2 +Cx2x(C+heCOS(Y(73))
AA({3)= CxM2xSTIN(Y(T))

My ¢ M2

nonu,

CAA(fU)s =Cxv2eCOS(Y(T7))

AA(1G)= HaCaM2x(0S(Y(T))

AA(LS) = 12 + CxlxM?2

1F (Y(2) F, ?) GO TO 7

00 6 I=8,10

ALPHA(T) =,

GO 10 1400
ALPHA(1)=((Y(4)Y+(axY(H)))I/ZY(2))=NELTA
ALPHA(2)SALPRAC(Y)
ALPHA(I)=(Y(u)=((B=aAL/2,)eY(6)))/Y(2)
ALPHA(U)=ALPHA(3Z)

IFCKEY(3),LT,1)GD TQU 1399
ALPHA(S)=(Y(2)=((4AAA/2,)%Y(46)))/Y(2)
ALPHA(A)=ALPHA(S)

£399 ALFHA(T)=((Y (U )= (HAY(6))IRCOS(Y(TII=(Co(NaaAT/2,))0(Y(A)4Y(H))

faY(2YASTi(Y(TI)I/ZCCY(R2I*COS(Y(TI)I+ (Y (U= (HaY(6))xSIN(Y(7))))
ALPHA(B)sALPRA(T)

IF(REY(3),LT,1)60 TO 140a

ALPHA(9) =( (Y (u) e (HrY (6))IACAS(Y(T7))=(Ce(D¢AAT/2,)) (Y (A)4Y(R))
L1oY(2)ASINCY(T)I)/CCYC2IXCOSCY(T7)I)4(Y(u)=(H*Y(6))*SIN(Y(T))))
ALPHA(I1C)=ALPHA(Y) -

1400 COMTINUE

COMPUTATION OF LONGITUDINAL AND LATERAL FORCES OM TIRES

1F(X,GT,RFT(T1TAK,1))G0 TO A9y

DN ACN2 I=IX0OM,ITAR

IF{X,ENARFT(1,1))60 TO 30au3

IF(X,GT,RFT(I,1))G0 TO 8ap2

IM{zT=1

DO 7@t J=1,6

KsJ+1t

FSY(J)=(RFT(T KI=BFTCIMI,KY)/(RFT(I,1)=BFT(IM],1))
1 x(X=KFT(IM1s1))*+dFT(IMI,K)

1703 CONTINUE

G0 TN AUNS

80¢3 CONTINNE

D0 1702 J=1,6
- KeJel '

RRZr16 3¢
BRZHA63S
BRZKABUQ
BRZHAGUS
RRZKRP65
BR7H0O6SS
BRZKHAp6 !
BRZHUWBAS
BRZHGET?
BRZHA6T7S
ARZMA6RE
BRkZHALARS
RRZHA6Q2
RRIKW269S
BRZrAT72 2
RRZH2TOS
RRZH™T710
RRZH2T1S
BRZRrAT2¢
BRZHAT2S
RRZ2HA 3T
RP72HAT IS
BRZHAT4Y
Rk2rA71S
RRZH2TSY
BkZHOT75%
BRZH2THD
RRZHATES
RRZHATT

REZHATYS

LT ATIVE R
RNZ2HATAS
BRZK?79.
FR2414798
RRZHUB2D
BRRZHXARPS
BRZHAELD
RRZH*B1S
BRZHA82 ?
BRZHOBRZ2S
RRZHAARYD
ARIHUARS
ARZHYbUR
ARZHARUS
PRZHOBS ¢
RRZHAKSS
BRZHMBG
RRZHORES
RRZHMRTD
BRZHARTS
RR7ZHABRD
BRZHABRS
ARRZHAB9
HRZHABSS




FSX(JY=RFT(1,K) ' ' ) ARZHAGOQ

COOOOOOODOOOO OOOOOODOO

1792 CONTINUE , BRZHAGAS
GN TN 8ues . BRZKOQY D

8002 CONTINUE BRZHAQ1S
GO0 10 R¢@;S RRZHAQ2Q

gaa4 DO 17233 J=1,6 : ) ) BRZKHUI2S
KsJ+1 . BRZHMQ3

. FSX(J)sSBFT(ITAR,X) ' RRZHA93S
1793 CONTINUE ] BRZHMQUD
GO 10 RSP BRZHAGUS

800YS IXxNu=l=?2 RR7ZHEGS>
TFCIXGH LT 1) IXUNSY BRZH9S8S

8Aré COMT IV"E i BRZH?Q(\;‘
FSX(7)sFSX(S) BRZHAQAS
FSX(8)=kSX(h) BRZHP97¢
FSX(Q)=FSX(S) BRZHAQTS
FSX(1W)SFSX(6) BRZHO9R2
FSX(5)=FSX(3) ' v BRZHAGRS
FSX(h)sFSX(4) RRZHPQQ2

INUMP 220 ' RRZHP995

CO 371 1=1,17 _ RRIML DY

IF (L GV U AN T LT 7T, ANDKEY(1),LT41)60 TO 37 BRZH{E7S
TF(1.GT, R AND KEY(3) LT, 1)GC TO 371 BRZH{ZT G
TROFSXCTY gLl gty odniD Iy NELIPLOTIWRITE(T,809Y] ARZH1F1S
IFCESXCI) (LT T,)IDUMP2=] , RRZKMIC 20

371 CONTIMUE BRZH172S
AGY FNRMAT(SY,’CNUPTATINNS ARE STOPPED RECAUSE FSX(’, BRZHLCI2

1 12,%) IS MEGATIVE,?®) BRZM1v3S
Chrxakkas : RRZ2HY 47
CxxTht TIRE FORCES ARE MNOw CALCULATED ARZrIvUS
CALL TIREC(Y) RRZHITSE

C RkZH1VSS
C &% CALCULATIDN OF FIFTH WHEEL TNRQUE ODUE TO STFEL ON STEEL CNNTACT FRRZK1usy
C - BRZIMIVAS
c RRZMICTY
14 IF (A3S(Y(R)) 6T, ,23) GC TN 272 KRZR1:7%
T2Y(R)/ 3% ( (2, #HMUSADRW2=RANG) /(3,4 (C+D))) QEPHY R

GO 10 269 REZH1(RS

22 T=(Y(RI/ZABRS(Y(R))IIX((2,xMUSaNxw22RADS) /(3 ,x(C+D))) RR2M{ O

. RRZH1V9S

AR AR AR KRR A I P AR R AR AR AR AR AR R IR AR AR AR AR AR R AR AR R AR AR R KRR RRZH1t 2?2
FROM REWKE TO LINE BRZHISSYS 1S THE INITTAL RKEEZE LOOP BRZRH117S

RARR AR A RN A AR AR R R AR R AR R A AN R R AR AR AN AN R RN R AR KR AN AN RPN R AR BRZHIt1C

. . " RRZHINLLS

«x KKEY={ IMPLIFS BREEZE HITCH ARZHIL 24
AR7HL 129

267 1F ( KKEY MEq 1 ) GN TO 26 . BRZMI132
BR2H113S

*x  KuREFZ=i ¢ BRFEZE HITCH UNLOCKED BRZMH1YUD
x4 KRREEZ=! ¢ BREEZE HITCH LOCKED RRZHI14US
BRZH115?

_ BRZH115S

#%x RREEZE HITCH LOOP RRZM1 LAY
RRZH1165

*%x  TENSION IN THE CABLES ONLY RRZHYL 72
RKZHTI17S

TF (C Y(B)AY(T7)) (GT, ™) GO TO 231 RRZHL1R.

c , RRZMILIRS
C =% THE NEXT STATEMENT PREVENTS PHAMTOM UMLOCK DUE RRZHIL19P
C % TO HPCG INSPIRED Y(8) PETERRATINNS,  THE ONLY "RRZHL19S
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(2] OO0

OO0 (2 Ka] (] OO0 O [aNa] o0

(]

OO0

(o] OO0 (o] o (g ] (g]

2% WAY T0O UNILDEK A LOCKED HITCH IS TN GO THROUGH
ax THE LOGP, F11D THREEZ LT, 4, AND START OQOVER,
ax SEE STATEMENT 394.4

IF ( KBWEEZ LEQ, 1 ) GO TO 23 i -
TRREFZ=v, N
GO T0 26

2 COMPUTE THE PULL ANGLE ASSUMING SMALL ANGLES
231 Pril=NN/ExY(7)

#% SET THE CABLE TENSION, ASSUME NO LOCK
TBREEZ=HITCHTRFSX(T7)

IF (ARS(PHI) LT, THETA) GN TO 60
#% HANG FROM THE FRAME RAIL
PHISATAL((DD*SINCY(T7))+8S)/(202C0S(Y(T))=AS))

SINPHI=SIN(PHI)
CUSPHI=CNASIPHI)

#« CNMPUTE THE FORCE DIRECTINNS In THE TRAILER SYSTEM
TSPHI=STH(PRT=Y(T))

TCPRI=COS(PHI=Y(T))
RT1zA54SINPHI+BSRCOSPHIAPHT/AQSTPHT)

x%x ATy 1S THE COEFICIENT OF THE CABLE TENSION
APPEARTNA In RIGHT HAND SINE 0F THE RDNT ERUATION,
BTy 15 THE COFFFICIENT I THE GAMMaDDOT EAUATION
AT{aTHEREEZ TURMS OUT 10 RE THE MOMENT AROUNG THE HITCH
GO0 10 61

6¢ CONTINUE
®% HANG FRCM THE EYE
SINPHI=STN(PHI)
COSPHI=COS(PHI)
TSPHI=SIM(PHT=Y (7))
TCPHI=COS(PHI=Y(T))
AT1=(AS+A6)*SINPH]
61 CONTINNE
IF ( XKBRFEZ EA, 1 ) GO TO 42
IF (ASS(Y(8)) ,GT, 2.¢3 (OR, (DERX(4)+Y(8)) ,LT, ©0 ) GN TO 26

x* ASSUME EREEZE HITCH LOCKED
TRREFZ *nw REPLACES GAMIANNQT AS AN UNKNNAN
IN THE 4wy OF ACCELERATIONS

REMEMAER TAREEZ IN CASE HITCH 1S NOT REALLY LOCKED
62 TBAR=Z1RREEZ o ,

.
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BRZH12?70
BRZH12MS

CRRZH121W

BRR2H1215
BRZH122¢
BRZH122S
BRZH1237
RR2H1213%
BRZKH{ 24
RRZH{245
BRkZK1125¢
RRZH1255
BRZH126
BRZM126S
BrRZHI2TC
BRZH127S
BRZr12R0
BR7H12RS
BRZH1Z29Y
RRZH129S
BRZHIJ3AD
BRZH137S
BRZHL3L L
BRZH131S
BRZH132(
RRZH1329
RRZH133C
RRZH133S
RRZHI3UY
BR7ZKH134S
BRZni3SP
BRRZH1355%
RRZM13sY
BRZH1365
RAZHL3TC
RRZ2M137S
RKZRh]3R2
RRIH13RE
RRZ2H1 39
BR2K1395
RRZHiuP?
BRZ2HLURAS
RKZHIU4LC
BRZhiu1sS
RRZHL42¢
BRZHLU2S
RRZHIUT:
BRZKH143S
BRZH14u
RRZKHI4US
RKZKLUSP
AKZKH14SS
RRZHiugH
HRZH1UES
RRZKHIUTY
RRZriu7s
BHRZH14AP
ARZHLURS
RRZH149¢

- BRZH149S

Jrav—

o ame



¢ GET RIND NF TBREEZ FOR RHS EGUATIONS
TBREEZ=",
XYB=zY(R)
Y(A)=P,
KBREEZ=1

C »* SET=UP MEW (4,4) TO SOLVE FOR TBREEZ

AA(C13)=,
AA(§d)=v,
AA(15)==3T1
AA(16)=RT]

*4 INITIAL bBREEZE HITCH LOOP FINISHED

x%  COMPUTATIUN OF [NERTIA FORCES AT CENTER NF MASS FOR TRACTCR AND
x%x TRAILER, ALL AXLES IN BOTH X AND Y COODRDINATES

OO0 0

BRZH1SQQ
BRZH1SAS
ARZH1St?
BRZM1S1S
BRZH1S22
BRZM152S
BRZH153¢p
BRZH153S
RRZHLSUC
BRZH1545
BRZH1GS2
BRZMH{5SS
BRZMHISAQ
BRZH156S
BRRZH1S7¢
BRZH1ISTS
RRZHISARY
BRZH1SRS
RRZH1S92

26 LAMIZ (= 2% (DERX(1)=(Y(Q)*Y(HI)+(Hx(Y(6)2%2)))*COS(Y (7)) )=(M2+(DERXRKZNHI5AS

102)4(Y(2)2Y(6))m(HaADERX(IIIIASTIN(Y(TI))=(Car2a(Y(B)4Y(R))%%2)

BEZHLENT

LAMRS(M2x (DERX (1) =(Y(U)2Y () )+ (H&(Y(6)a%2)))«SIN(Y(T)))=(M2#(CERX(BRZM16AS

12)4(Y(2)*Y(6)) o (HANERX(T)))RCOSCY(TIII+(Ca424(NERX(I)+NERX(L)))

AkZri6tl

LAMZZ (e 2% (OFRX(1)e (Y (U RY (R))#(Ho(Y(6)n%2))))=(CaM2a (CERX(3)+NERYRRZNI61S

$CA)YIRSTIN(Y (7)) )= (Ca12u((Y(A)+Y(8))*a2)2COS(Y(T)))

3RZH162¢

LAMUS (¥ 2# (DERX(2)4(Y(2)*Y (K)o (HADERX(3))))=(CxMV2x((Y(6)+Y(B))2*2RR7H1062S

1)#ST*H(Y(T)) )+ (CaM2a(DERX(3)+NERX(U))*COS(Y(T7)))

Cakaknni

c .

37@ IF (DXEY LEG, 1,) GO TO S

DKEY=Y,

C
C #+ CALC/ILATIOM OF LATERAL LOAD TRANSFEWRS NOTE, THESE ADD 10 ZEFOQ
C &% NOTE NERY ARE THE LAGGED ACCFLERATION VALUES
C %« AND XRKFEZ IS THE LAGGED CARLE TENSION
c .

37 FXTRQUI=FY(TI4FX(R)FY (D) +F Y1)
FYTRQI=FY(T)+FY(R)SFY(Q)+FY (1)
YTEMP = (FXTRALI*STN(Y (T3 )+ (FYT7891)2CCS(Y(T))+XEREEZ#SINPHI
YLSLAMU4YTENP
21S=ZRANFEZaXHKFEZRSINPHT
DELFZ(1)=(GAML/(2*T1))*((@Z00aYL)+Z1#M1e(DERX(2)+Y(2)%
BY(6))+27S)
DELFZ(P)--DFLFZ(I)
DELFZ(4)=(GAM2/(2,#T2) )% ((= za*VL)021*N1*(DERx(E)*Y(Z)*
8Y(6))+215)
IF(KEY (1), L T,1)GN TO 3224
DELF2(3)=NELFZ(3)/2,
DELF2(S)=PELF2(3)
NDELFZ(A)==CELFZ(3)
3004 DELFZ2CU)==NELFZ(3)
DELF7(7)=(=(22~ zw)aLAM2+7w-FY7a91+(Zﬂ-ZBREEZ)*XBREEZ*TSPHI)
R/7(2,*1%)
IF(KEV(S).L!.I)GO TO 3009
PELF2(7)=PFLF2(7)/2,
DELEZ(Q)=DFELFZ(T)
DELFZ(1:)==DELFZ(7)
3205 DELF2(R)==DELFZ2(7) ,
c . o .
C #% COMPUTATION NOF LONGITUDINAL LOAD TRANSFERS. NOTE, SuM 18 ZERO
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RRZH163PD
BR7n16135
RRZnib4e
RRZH164US
RRZKH16SY
RR7H{b6S8
RR7h1bb6#
BRZH1665
RRZHIGT
BRZFL1ETS
RRZH1bRY
BRZ2KMH16RS
ARZHIEY
RRZH169S
BRZWLT OO
BRZH1T725
BRZHIT
BRRZH171S
BRZHIT?2¢
BRR7KH 725
BRZH1T73&
BRZK173S
BRZIWHI 702
RRZHL1TUS
BRZHLT7S?
BR2ZH175S
RR7ZHLT67
RRZH176S
BRZHLTI T2
RRZK1T7S
BRZHITR2
BRZM17AS
BRZHL79¢
BRZHL79S




c .

c

c

L) ]

THESE EQUATIOMS MAY VARY FRNOM SQURCE EQUATIONS,

XTEMP=(FXTRO1)2COS(Y(T7))=(FYTBOL)*SIN(Y(T7))+XBREEZ2COSPHI

XL AM3+XTEMP

C #%x DZ IS THE DYNAMIC LDAD TRANSFERREN QN TO THE HITCH

OOV OOONONON

3ep2

Iens

3023

328

*R

L]

81@ FURMAT(SX, COMOYTATICONS ARE SYOPPED BECAUSE WHEEL *,12,

L 34
x &
[ 3]
ak
t 3]
Ak
LA

DZ=(Z2#1 AN =Zax(XL2COSCY(T))+YLaSIN(Y(7)))+XRREEZ
L2 2BREEZ2TCPHT)Z(L¢D)
DFZ(1)=(1,/(2, *(A*R)))*(tB-H)QDZ-MI*(DEPX(1)-Y(ﬂ)*Y(b))'ZI+XL*ZQ
BuXRREEZ*+24RFE2Z2CUSPHI)

DF2(2)=0:FZ (1)
DF2(3)=N7+(a+H)/(A+R)aDFZ(Y)
IF(KEY (1) LT 1)GN TGO 33902
DF2(3)=cFZ2(3)/2,

DFZ(S8)=CFZ(3)

DFZ(6)=FZ(3)

DF72(9)=0FZ2(3)

IF(KFY(1),LT.1)GO TO 3P¢v6
NDFZ(3)=CFZ2(3)=GAMT&(FY(3)+FX(5))
DF2(U)=sHFZ(u)=GAMB«(FX(UY+FX(p))
DF2(S)=IFZ(S)+GAMEr(FX(3)+FX(S))
DF2(6)=DFZ(6)+GAMI*(FX(U)+FX(6))
CONTINUE

DFZ(7)=z=nl/2,

IF(KEY(3) . LT,1)GD TO 37223
DFZ(7)=uFZ2(7)/2,

DF2(9)=iFZ2(7)

DFZ(1:2)=NFZ(7)

DFZ(B)=NFZ(7)

IF(REY(3),LT,1)6GN TQ 322R
DFZ(7)=0bl(7)=GAMUx(FX(T)4FX(9))
DF2(B)=DF2(8)=hemMux(FX(BI4Fx(13))
DFZ(Q)Y=UF2(Q)+GAMUR(FX(T)+FX(9))
PEZ(1)Y=SOFZ (1A +GAMUR(FX(BIGFX(1P))
COMTINUE

COMPUTATION OF INSTANTANEQUS LOANS

INMP=2

00 31 T=t,10

DUAL=R, o '
IF(IeGT,2,4ND,T LT, 7,AND KEY(2),6T,3)DUALSS,0
IF(I.GT.h.A"iD.KEY(ﬂ).GT.V‘.)“UAL:],”
FZ(1)=(FRZ(II+NDFZ(TI)+DELFZCTI))IZ (1 ,+DI1AL)
IFCIoGT U AND, T LT 7. AMND,KEY(1),LT,1)G0 TO 30
IFCL OT RANDKFY(T),LTL,1)G0 TN 30

IFCFZUT) LT 2 o AT TR HELIPLOTIWRITE(IW,B819)1
TIFCFZ(T) LT 9, )IDUMP=Y

COMNT INUE

IFCINUMFE2,EN, 1) T0UMP=Y

1 ° LIFTS UFF GRUUND,?)

USING THE ABOVE CALCULATIOMS, PROCEFD TN EVALUATE NEw DERIVATIVE

VALUES FNR Y AT TIMF THTERVAL X

DERY (1) IS THE SPEED IM THF INERTIAL AXTIS,X DIRECTION,,.Y(2) IS
CERY(3) IS THE SPEED

THE SPEFD IN THE AODY AXIS X DIRECTION,

IN THE TNERTIAL AXIS,Y DIPECTION...V(HJ IS THE SPEED TN THE BODY
AXIS Y DIRECT10M,
Y(t)=xe DEthi)zxn-nnr
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RRZH18AQY
RRZH1B0S
BRZH181
RRZH181S
BRZHiRZQ
RRZH182S
BRZH1A3D
RRZH{ARIS
RRZHIAUR
RR7HIEUS
BRZH1485¢
BRZHIESS
BRZH1ESD
RRZH1RAS
BRZM187Q
BRZHIBETS
BRZH{RAED
PRZHL 8BRS
RRZK189P
RPZH1E9S
BRZKH1GQP
RRZ2%190Y
BEZ2MEQ12
RRZH1Q1S
BRZH1G2"
BRZH{Q2S
REZK1GTD
RRZH1935
RRZKH1IQ4,
RRZh194S
BRZ2KH1952
BRZH195S
BR2HIOGA?
BRZH194KC
RR2HIQT70
RRZH1G97S
RP7H{9R?
RR7H19KS
Rk 7241992
BRZKH1995%
BRZH2*AD
BRZH2¢ 28
BRZH2W1?
BRZH2:1S
BRZMP2G2T
BR2H2¢2S
BRZH24 3
RR7ZH2:35
BRZH2¥4P
BRZH2.'USY
RRZH21SY
BRZH2:'S%
RRZH2v 69
RKZHP2AKS
RKZH2.,72
HLYZ7H2u7S
RHZH2¢RD
Rk7HR2*RS
RRZ2H2:19¢Q
BRZH2¥95
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xx

L3
L 3]

Y(2)=U
Y(3)zyn
Y(4)=v
Y(5)=PSTY
Y(6)=PSIDOT
Y(7)=GAMMA
Y(8)=GAMMADOT

CONTIMUE

DERY(2)=U=D0T
DERY(3)=YU=DOT
DERY(u4)=V=DNT
DERY(5)=PSINOT
DERY(6)=PS1=DDNT _
DERY(7)=hGAMMADNT
NDERY(8)sGAMMA=DDOT

THESE LAM VALUES HAVE DERX(I) REMOVED FROM ABOVE (STATEMENT 26)

LA VALUES, THEY FGRM PART aF THE RB VECTCR TN

AHICH wILL BE SOLVED BY SIKMG

AAxx=RB ERUATION

LAMZ = MR ( (=Y (L)Y (6) ¢+ HtY(b)'*?)ﬁ SINCY(T7)) = Y(R2)*xY(6)2

1€OS(Y(7)))

LAM3 =eM22( (=Y (u)AY(6) + HeY(6)#42) + Ca(Y(6) + Y(8))nx2x

1COS(Y(7)))

LAMY = =M2e(Y(2)4Y(6) ¢+ Ce(Y(K) ¢ Y(R))*#2+4SIN(Y(T)))

THE RHS VALUES ARF THE RIGHY HWAND SIDE OF THKE LEUCHT EQUATIONS

AS 3HOWMN IN . THE 7

HESIS

U] FXZUSASFX(I)+FX(U)4FX(S)+FX(4)

4e

43

xR
kR
" *

528

rR

FYZUSE=FY(3)+FY(4d)
FISMURSFX(3)4FX(S)
F79481=FX(T)+FX (")

+FY(S)4FY(8)
«FX(4)=FYX(6)
“FX(R)=FX(1")

RnS 1§ SY(UIAY(A))+ 01/ 1)« (LAMB@(FX(1)+FX(2))*CNS(DELTA)
1 S (FX3uSa)+ ((FX7891)#COS(Y(T7)))=C(FY(1)¢FY(2))+SIN(DELTA))

2 =((FYTBI1)xSIN(Y(

7))1))

RMS2 S=(Y(2)4Y(6))4(1/M1) 2 (LAMU CCFX (LI #FX(2)I4SIN({DELTA))
1 $(FXTROQI*STNIY 7))+ (FY(1)4FY(2)I*COS(DELTAY+(FY3USA)+(FYTARGY)

2 «Ce3(Y(7)))

RHS3 SCI/T8)a((=HALAMU)+ (AX(FX(1)+FX(2))2SIN(RELTA))

U ¢+ (TIalFEX(1)mFX(2)

FIACOSEDELTA) )+ (T2x(F35™ Ub\)'fh'(FX7°Ql’*9l“(Y(7J))*("(FY(i)*FY(ZI
2IXCOS(DELTA) e (TIR(FY (1 =FY(2))xSTIN(NELTA))

X (FY(S)+FY(6)))
4 «(He(FYTRI1)#CUS (Y(7)))+T+~'1*T“~FFZ)

3 «((RuArA/2, ) e (FY(

IFY(U)Y+ (300472

RMS4 S(1/12)%(=CaLaAN2+TIx(F79+RY)
2 =((CeN=AAT/2 )% (FY(T)+FY(R)I+(CHUYAAT/2I%(FY(9)4FY(1D))) =T

3 «BT{+TEREEZ)

RAC1)=RHS1xMY
BR(2)=RnS2+mM]
BB(3)=RrS3r[1
BB(4)=RASUXT?

SIMND SOLVES THE AAxX=RR BEQUATIONS FNR THE ACCELERATIONS
“N FOR DETAILS, MOTFE SIMU RETURNS THE SOLUTION
IN THF RB VECTOR, AMD THE AA “ATRIX 1S DESTRNYED,

SEF SUDBROUTINE S1

CALL SIMQ(AA;BR,4,

KS)

CALCULAYE THFE DERIVATIVES

DO 1 I = 1.4
DERPY(2%]) = Bb(I)
PERY(5)=Y(6)
DERY(7)=Y(R)

DERY($)=Y(2)#CNS(Y(S))=Y(4)aSIN(Y(S))

35

RRZK21 02
BRZH21aS
BRZH2LI(
RRZH2115
BRZH212¢
RR7H212S

BRZH21 37
BRZH213S
BRZH21un
RRZH21145
KRZK21S:
Rk7h2185
BRZHPL1EY
RRZH216S
RR7ZH217
BRRZn217S
RRZKR21R Y
BrZIH21IBS
BRZH219¢
BR7KH2109S
KRZH222Y
BRZH225
RR7ZM2211
RRZKH2215
RR7K2227
RRZKRPZ2S
RRZ2MH223
&7n273%
RKZH224P
RRZK22US
RN Z2422S¢
RUZH225S
RRZH2264¢
REZH226K5
RRZ2HR2T!?
SH702275
Rk Z2H22R?
REZHR2RY
BRZH2297
RRZ+M2299
RRZH2372(
BRZH23029
BRZH233C
BRZH2315
BRZH232:
RRZH2325
RRZH233?
RRZH233S
Kk Z2H2340
ARZHASUS
ARKZHR3S:
AR7ZrH23SS
RR7H236Q
RRZM23KS
RRZKH23T.
RRZK?37S
BRZH2387
BRZH23ARS
RkZH239%
BRZKH239%




L § R

RAR

OO

L 3]

aNe Nl

LR

aNeRaKe

*R

aon

AR

a2 ¥al

K

o0

L 3

C
B7241
c
87242

(s N Nal

C wx

DER?(3)=Y(2)*SIN(Y(S))#Y(UJQCOS(Y(S))

RRNRRNN AR A AR RARARRRAARRR AR AR A RRARNRNRR AR AR AR RA A RN RA AN

FROM HFRE TO LINE HPZR2TN' 1S THF SECOND FREFZE LOOP
tﬁtttttitttti*tittittiitiit*tttttt*ttitittttitititﬁt*t

IF ( XKEY EQq 00 ) GD TO 3

RREEZE HITCH LOCK??22272727

IF (KBREEZ ,EG, @) GO T0 3
HERE WE CALCULATE DERIVATIVES AND TBREEZ IF HITCH IS LNCKED
ASSUME HKREFZE HITCH LOCK

DERY(B) =2,

TBREFZ=U4B(4)

HITCH SWROULD RE UMLOCKED TF GAMMA WANTS TN GET SMALLER
IF ( BWR(W) LT, 2, ,AuD, xBREEZ E, 1 ) 6N TO 8724}

CHECK FRR TESION FNR BEYNUN CAPACITY
IF ((BR(4)) (LT, (ToAR+¥,1) ) GO TO 3

RAD ASSUMPTION, NOT EMOUGH TN KEEP HITCH LOCKED
TEREEZ=TRAR

GO T0 R7242

TEREFZ2=0,

KBREEZ =4

Y(8)=xY8

GO RACK TO ORIGINAL (4,4)

AACY) = M1 ¢ M2

AA(2) = ,@

AA(3) = 2,7

AACYY= CxM2«STINCY(T))
AA(S) = 2,P

AACH) = M1 + M2

AA(7)= =H2M2 _

AA(B) = «C*MRxCOS(Y(T))

AA(D)= CrH24STIN(Y(T))

AACIO)==H2r(H 4+ C2CUS(Y(TI))

AA(11)= M2a(HxH 4 CaHRCOS(Y(T7))) +11
AACL2) = 12 +CxuPw(C+R*xCOS(Y(7)))
AACLIR) s CaMRxSTIN(Y(T))

AA(1U)=s «Cx}P2ACNS(Y(T))

AA(15)=s HxCaxM2xCGS(Y (7))

AACL1h) = 12 ¢ CaCaM

FIX P RHS TN TIMCLUDE THREFZ2
RHS1=RNS1=TRAREFZ*CNSPHI/MY
RHS2=NSpaTHREETZASTr T /MY
RHSI=RHSI+RTI*TRREFZ/I1
RMSY=RHSU+RT2+TRREFZ2/12

GO BACK TO SIMN TO FIND GAMMA(OY
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BRZRoUOE
RRZH24045
BRZH241¢
RRZ2H2415S
BRZK242¢
BRZH2425
BRZH243D
RRZ+2435
BRZr2uUu
BRZMP4US
BRR2H2US?
BRZH245S
RRZH246¢
RRZH24KS
BRZH24T70
RRZKH247S
BRZH2URD
BR2H248S
BRZK249¢
RR7K2495
BRZ2rm2SNa
RRZ2K252S
BRZKr2512
RRZ2r2519
BRZK252"
BRZH252S
RR74253¢
BR74253%
BRZH254?2
RRZ2H254S
BRZrH2S8S7
BR7F255S
BR212547
RR2H254KS
BRk7H2572
BRZ+2575
BRPZH2GR .S
RRZ#»258%
RRZrP2S4Qr
BRZH2599
BRZ1260
RRZH2625
BRZH261C
ARZH261S
BRZH262:
BRZ2H262S
BRZH263/
BRZH2635
BRZH2b4C
RRZHP26US
BR2M265¢
BR2H2655
BR7ZHAH66
RRZH?26KS
BRZH2KTV
BR2K267S
RRZH2HA
BRZM26RS
Bk7H2690
BRZM269%

- "




60 10 A3

37

BRZH2TUQ

C RR7H2T2S
C %% SECGCHD BREEZE HITCH LOOP FINISHED BRZH2T1
c BRZMH2715S
c BRZH2720
C «x THESE CALCULATIONS GIVE THE HITCH FORCES USING DERY RATHER THAN DEBR7M272S
c BRZH2T 3
3 LAMIZLAMI=MD & (NERY (2)+Cx (NERY (K)+NERY(RIIRSIN(Y(T))) BRZKWP71S
LAMGSL AN DR (DERY (4)=HANFRY(A)Y=CA(DERY(6)4DERY(B))I#COS(Y(T7))) RRZH2T4w
XLSLAMZI+XTEMPTREEFZ4CNSP Y BRZH2T4S

YLEL ALY TECP+TEREEZ*SINPHT BRZMH2T5

c RRZH2755
€ #x DERY ARRAY HOQOW CONTAIMS ALL NEW VALUES AT TIME STEP X RRZK2176¢
C »2 SUBROQUTIME FINISHED RETURN TO HPCG RRZMHDT6S
52% COMTINE BRZH2T7T70
RETURY BR2K2T1S

END BR2H2 TR

C BRZH2TAS
f, BRRZH279¢
c ARZH279S
C BRZH2B2 ¢
C RRARAARRAARA AR AR ANANNA RN AR A RARR AR ART AR AR AN A RNk A R R ARk RRZH2ACS
SURKNUTIME TMPUT(Y,DERY,PRMT,NIM) RRK7H2ALY

C ARRARRRRARNR RN A RAR R AN RN AR R R AR AR ARR AR A AR AN AR A AARARRRR BRZ7EH2H1S
PIMEMSTION Y(B),FRMT(S),AUX(14,8),0ERY(8),CIACLY),FZ(1P),FSX(1R), RrkZIHPO2Y

1 DFZCIE),NELFZCINY FXUI2)aFY(10),PAR(A),PAR2(3) BRINZRIS

PEAL MUp™MLS,t1,*2,11, 120"“~*S:“‘"T(,1");“USL09310U17 RRZHDKLT,
INTEGER COR(25) RK7H2E3S
convomn ‘d1,.|2,-"1,?‘2.A,R.C,”,“,?{\'ZI,ZE.GAH!'GAMZ.F“”S,RADS,DELTA,RQZ"ZQUL’

1 T1eT2,T3,CTA,FSX,FZ,INTIT 11,12, DERX(U),FRZC12),ALPRA(L1D)F=T712 48

2 W INX,FY, DF2s0FLFZ, TIMF, FX DKEY,VEL , ALA, AT, MEY (1), AEPHRKGD

3 MUCL?) s ANTEFF (13,2), TDUMP, XDIMP,XDOFF ,MUS(1A) ,KEYANT(3),RFTH2ESS

S MUSLNR(12),RFT(15,7),1TAB, IX0M, ITABS,STEFR(25,2),184V, R¥ZH224T

[ GAMI,GA“U, TRUICK, T 1T RR2MPERY
COMMAY /IN/1R, T4 RWZh287.
COMMuON /BREEZ/TRKEERZ, YHREEZ ,HITCHY,ND,E, THETA,AS, 46,85, ACH RYZHP87S
cormny I/KRREJ/WBREEL)ZAREET  KXEY BRZKPARY

DATA YES/’Y?/ BRZHZ~RS

DATA 1+LAG, ONCE, MUSLIP/D, d..\/ RFR2KPRQP

(o REKZ2HPRGS
C =x+ READY TO START RRZh29n2
(o : RRZH29VS
c BRZH291?
MFsA RRZH291S

1E=¢ RRZNP927
IREP=ZA BR7H292S

IF (TRUCK LER, 1) IREP={ QFZ2H2G3

1F (IREP E0, 1) GN TO 1 RRZH291S
WRITE(Iw,9?) RKZK294

9Q FORMAT(’17,°Y0ll ARE ABNUT TN RUN THE HSRI SIMULATINN PROGRAM FOR?/RPIHPGNY

{* ¢,?A TPACTOR=TRAILFK »TTH BREEZE HITCH IN THE HORIZONTAL PLAME?)HNZH29S2
1B8PEZ=0 RRZK29SS

1100? FORMAT(’RPRINT PROGRAM EXPLAMATIONS? (Y OR N):°) HIZHPGAR
110742 WRITF(T1-,1147C) RKZH29AS
11023 RPEAD(IR,92) ANS RRZH29T
11244 ISHQA=9 RKZHPYTS
11708 TF(ANS ,FQ, YES) IsHNu=1 BRIKPQR2
1196 TF(ISHOW JEQ, 1) CALL EXPLAN(],1SHOW) RRZH29RS
GO T0 2 BRZH2997

1 WRITE(Iw,91) BRZH2999

~wt




91
11043

92

~

=

ape
11037

98

38
39

37
99

3nve

Ir

419

FORMAT(’%’,°3T0P2°)

IF(ISHOA LEQ, 1) CALL EXPLANCT, ISHCHW)
READ(IR,92) AWS

FORMAT(AY)

IF (ANS ME, YES) GO T0 2

TRUCK=N, @

RETURN .
TRUCK=1,0 :

1S5AvV=y

IXCh=1

DKEY=t',

IF (IFEP LEQ, 1) GO TO 20¢
WRITE(T,e72)

FORMAT(’%7,"LIST INPUT PARAMETERS?’)
TF{ISHO~ JEG, 1) CALL EXPLAN(2,ISHOW)
READ(IR,92) ANS

IF (AN5 L,EQ, YES) NF=t

WRITE(In,9R)

FORMAT(’R’,*READ DATA FROM FILE?’)
READ(IR,92) ANS

IF (ArMS  nNE, YES) 6O TO 37
WRITE(1lw,38)

FORMAT(*R*,"EMTER INPLT DEVICE NUMBER M 12 FOQHAT:’)

FEAD(CTIR,39) INATA

FCRMAT(I2)

1E=1

IDATA=]IR

IR=INATA

WRITE(I+,99) :
FORMAT(*2%,?axn BEGIN INPUT 2x2’)
PAR(S)=:,

PAR(5)=

PAR(?21)=

PAR(22) =4,

PAR(26)=

PAP (27122,

PAR(2R)zN,

ParR2(1)="7,

PAR2(2)=27,

PAR2(3)=

IF ( “F ,E3, 1) GO TO u8?
READ(TR, 3.02) (KEYANT (1), 1=1,3)
FORFMAT(3T1)
READ(IR,3JM)(KEY(1),1I=1,4)
FORMAT(UWTY)

PAR(19)=19,

D0 423 I=1,40 ‘

IF(I ,FN, 19 ,AMD, PAR(1R) .F3, 7) GD TO 403
IFCT Q€N S AP KEY (1) LT, 1)G0 TO a3
TF(TabNebAND KFY(3) LT, 1)G0 TO unl
TFClENG 21, ANDKEY (1) LT, 1)GE TO 403
TFCIeEN P2 ANDKFY(3) LT 1)IGN TO 403
IF(I40T?5¢AND I LT,29)CG0 TN 479
ANS=MD

IF(I.EN,32)RFAN(IR,92)ANS

TF(AIS, EN,YESIMUSLIP=
IF(MISLIP,GT0IGND TO 4t
READ(IR,1113) PAR(])

GC 10 443

REANCTIR,1U3)PAR(32)

BRZH3AP
BRZH3I:2S
BRZHINt W
BRZKH3IN1S
BRZH3( 24
RRZH312S
BRZH3IN3C
ARZMINIS
BRZH3IOAD
RRZH314S
BRZHIASY
RAR7H31S5

- BRZMIWEC

BRZH3IMAS
RRZKHIATY
ARZHINTS
RRZH3IBRP
BR7ZH3.18%
BRZH3PQD
BRZH3(:95
RRZRI1O{
ARZKE312S
RRZHILY®
BR7ZH311S
BRZH3It2s
BRZ»312S
BRZH31 .-
RRZ2H313S
RkZrH3LUT
BRZH314S
BRZH31S8"”
RRZ1115%
BRZH3L16
BRIrn3165
BRZ13170
BR7HSELTS
RPZ2H31A:
RRZHI|RS
BFZH319"
Bk2H319S
BRR7ZH3 2"
BRZM3 245
BRZH3217
BRZH321S
BRZH322:
BR7H3 225
BRZM323Y
BRZH3213S
BRZh32u¢
BRZH324S
BRZH3IZ2S?
ARZHI2SS
RBRZH3I2AP
BRZNI2AKS
RRZH3I27+
BRZH327S
Rk 71t32R
BRZH32AS
BRZM3297
BRZH329%

-+ ——




READ(IR, 103)PAR(3S) BRZH330Y

READ(TR, 123)PAR(38E) BRZH31QS

GO 10 4iy BRZK331Q

409 J=1=25 _ BRZH331S
1IF (KEYANT(J) GT,M)READ(IR,140)PAR(I),PAR2(J) BRZHI32¢

423 CONTINUE . BRZH332%
GO 10 avd BRZH333¢

4 CONTINUE BRZH3I3IIS
WRITE(TH,4001) BRZH33ut
11008 IFCISHOH (EDQ, 1) CALL EXPLAN(CI,ISHO¥) BRZH334S
READ(IR, 3:iA2) (KEYANT(IY),I=1,3) BRZ2H3350
IF(IE.EG.l)w?XTE(IioSﬂJZ)(KEYANT(I).I:!.!) BRZH33SS
WRITE(]w,4202) BRZH3II6D
READCIP, 3G (KEY(T),131,4) BRZH3365
TFCIE EN ) WRITE(Tw,S502 Y (KEY(T),I=21,4) RRZH3ATP

appl FORMAT(® 41 FNTER ANTILOCK CODE FOR TRACTOR FRONT, TRACTOR REAR,’/RKZn337S

{1’ AND TRAILER AXLES,?/ . ARZH33EY

¢ r=NO ANTTLOCK, {1=INDEPENMDENT ANTILNCK, FORMAT=3I1,") RRZN3385

4@a2 FORMAT(® 42 ENTER CODE FOR TAMNDEM AXLES TRACTCR REAR, DUAL TIES’/RRZF33QY
1’ TRACTOR REAR, TAnDEM AXLES TRAILER, DUAL TIRES TRAILER’/ RFZH3395

2! #=N0, 1=YES, FORMAT=4I1,°) RRZH34PP
SPE1 FORMAT(1Y,41') : BRZH3ULAS
5An2 FORMAT(1X,311) BRZM3UY?
WRITE(Iv,101) RRZM3IULS
PAR(19)=1U, BRZNIU2¢
LAPOI=E BRZ2H342S

no 70 1=1,42 ‘ RRZK343D

1F(1 F5. 19 ,AND, PaR(18) ,E7, 0,) GO TO 74 RH2m3U3S
IF(1.EN, S ANNKEY(1),LT,1)G0 TO 7@ BRZHIULP
IF(I.t‘qoﬁcANr’oKEY(S).LTQt)GO TN 7Y ARZHIALS
IFCTLEN 21 AMDGXKEY (1) LT, 1)GN TO 72 RFZHIUS
TFCTLENG22,8MN KFY(3),LT,1360 TO 79 BRZM3USS
11209 IF(1 ,F, 29 ,A%D, ISKOr ,EG, 1) CALL EXPLANCU, ISHOW) RRZHIUAKT
TF(1MF32)6G0 TO Te6i0 RRZHIUAKS
TFCIEFU, Y ARITE(IW,9001) RRZH3u7:

9@21 FORMAT(®SDO ALL TIRES HAVE THE SAME MU=SLIP CURVE?*) RRZM3IWTS
READ(IR,92)A4S RRZHIURY
IFCANS HELYES)GO TN 7681 RRZHILAS
MUSLIP=]) BRZH3UQY

CALL WRITEX(32) BRZH3IUSS
READCIR,1(3)PAR(32) BRZH3ISA?
TFCIE FULL)WRITEC(IW,10U)PAR(32) BRZH3579

CALL WRITEX(3S) BRZH3IS | ¥
READ(IR, 11"3)PAR(3S) BRZH3S1S
IFCIE EN,1IwPITE(]IW,104)PAR(3S) BRZM3S22

CALL WRITEX(38) BRZH3525
READ(IR, 193)PAR(3]) BRZH3IS 3¢
IFCIE,E0,1)RRITE(IW,1¢4)PAR(3B) BRZH3IS3S

GO TO0 avd4 BRZH3IS4P

7600 CONTINIE BRZH3ISUS
Jzle25% ARZHISS

IFCT LT, 26.0R, T,GT,2R)GO TO 7601 BRZH3I55S
IFC(KEYANT(J) LT, 1)G0 TU T BRTIHISHE
11029 IF(LARNU ,ME, O) GO TO 1103} BRZM3I56S
110372 TFCISHNW (EQ, 1) CALL EXPLAN(9,ISHOW) BRZHSESTC
11031 LAPOII=Y BRZH3ISTS
7601 CONTIMIE RRZH3ISRZ
CALL wRITEX(I) BRZH3ISAS

IF (1€ ,EQ, 1) GO TO 7% BRZH359Q
1F(1.67,25,AND,1,LT,293G0 TO 7208 RRZHISYS

39




7008
Tetye

7"

7159
7102

7199
72

740

o000

apd

17020

L &

OO0

826

aes
11011

62

142

12
11

R

c
c
c

L LA

"READ(IR,103) PAR(I)

GO YO 701

J=1=25

READ(IR, 142)PAR(I),PAR2(J)
CONTINUE

GO 10 72

CONTINUE '
IF(IQGTQZSnAHDQIQLT.ZQ)GO T0 71S¢@
READCIR,1¢3) PAR(])

GO TO 7102

Js1=29%
READCIR,14MIPAR(T)PAR2(J)
CONTINUE
1F(1.GT,25,AND,I,LT,29)G0 TO 7199
WRITE(Tw,1vd) PAR(T)

60 10 72
WKITE(IW,175)PAR(L),PAR2(])
CONTINUE

1F (1 MNF, 23) GO TO 79
VEL=PAP(23)+52R1,/3600,
WRITE(In,126) VEL

CONTINUE

8RAKE FORCE TABLE

CONTINUE

PD 179 121,15
po (782 J=1,7
RFT(I,J)=z0,0

READ IN TABLE

IF (%F LEQ, 1) GO T0 42S
READ(IR,137) ITAR

DO 4o I=1,1T43

READCIR,14it) (BFT(I.Jd)ed=g,7)
COMTINVE

GO 10 14

COMNTINIE

IFCISHOx (EQ, 1) CALL EXPLAN(S,1SHOW)
WRITE(T4,135) '
READ(IR,137) ITAB

IFCIE,FO,1) WRITE(IW,136) ITAB
WRITE(14,138)

NO 62 1=1,174Y

READ (IR, 142) (BFT1I,J)ed=1,7)
IFCTE FG, 1) WRITE(IW,139) (BFT(I1,J),J=1,7)
CONTINUE

1F (IF .fFQ, 1) GO TO 11
WRITE(T~,142)

FORMATC’R?,°ECHO TABLE??)
READ(IR.92) ANS

IF(ANS, HEL,YES)GO TO {1
WRITF(Iw,13R)

D0 12 1=1,174A8

WRITF(Tw, 139)(RFT(TI,J)0d=1,7)
CONTINUE

STEER TAHLE

" BRIHILMD

BRZH36QS
BRZHIb61E
BRZH3IH1S
BRZH362Q
REZHIADS
BRZH36I
ARZH3613S
BRZH3bUQ
RRZH3&US
BRZH3IbSE
BRZHI6SS
BRZH3Ib6A
BRZH36HS
BRZH3672
BRZH3ETS
BRZH368C
RR2H3685
BRZH3bOC
BRZHILOS
BRZH3IT0Q
BRZHITAS
BRZH3T1?
RRZH3ITIS
BRZK3T22
RR2H3IT72S
RRZH3732
BR7?7H373S
BRRZK3T742
BRZ=37CS
BRZHYIS?
BRZHITSS
RRZHITH
BRZKH3IT6S
BRZK3IT7¢

- BRZH377S8

ARRZH3TA2
RRIHSETES
BRZHY7G82
BRZ2HI79S
BRZH3IBAQ
BRZHIB2S
BRZH3B1 G
BRZH381S
BRZHIARPE
RK2H3E2S
RHZHM3832
RRZH3IBIS
BRZHIBUY
BRZHIAUS
ARIMIBS,
BRZH3IARSS
RR7HIAAD
BRZH3ELS
HRZHTIAT
RRZH3B TS
BRZMIRAQ
BRZHIRAS
HRZIK3B89¢
BRZH3B9S




1410

14vé
1142

1435
11012

1135

1138

1262

1n12
1039
1ot

C s

220

225

320

207
aneg

2na

21@

150

DO 141@ 1=1,2S

Do 1417 J=1,2

STEER(1,J)=0,0

IF(NFLECL1)G0O TO 140S
READ(IR)137)1TARS

DO {46 1=1,ITARS
READ(TIR, 114.) (STEER(T,J)0J=102)
CONTIHME

FORMAT(2F10, &)

GO YO0 2¢A

CONTINUE

IFCISHOR (B0, 1) CALL EXPLAN(6, ISHOW)
WRITE(Ir,1135)
FORMAT(///T10,*STEER TABLE’/‘R
READ(IR,137YITARS

1FCIE,F2.1) WRITE(IW,136)1ITABS
WRITE(IW,1138)

FORMAT(®0’Tu, "TIME?, 713, *STEER A“GLE'/T“o'(SEC)'Olev'(DEG)'/)

DO {762 I=1,1TAKS
REﬁD(IRojluﬂ)(STEEP(IOJ)oJ=l'2)
IFCIEEG,1) WRITE(I4,1039)(STEER(INJI)NJI=1,2)
CONTINUE

IF(IE FN,1)G0 TO 1011
WRITE(T~,102)

READ(IR,92)ANS

TF(ANS,MF,YFES)GO TO 101}
WRITE(In,1138)

00 tf”12 1=1,1T4%S
WRITE(I#,1'39)(STEER(LI,J)sJd=L02)
FORMAT(® *,F1@,4.F12,2)

CONTINULE

EMD OF INPUT

CONTINUE

IF (Te (EQ. 1) IR=T1DATA\

WRITE(In,2'S)

FOOMAT(’R’, PCHANGE PARAMETERS??)
READ(T2,92) ANS

1F (ANS ,EO, YES) GO 7O 30ra

GO 10 22131

1€E=2

IREP=1

FORMAT(24(12,1X))

FORMAT(’?%,?xx2 ERROR, OUT OF RANGE ##2’)
WRITE(1+,278)

FORMAT(’1’,°ENTER PARAMFETER NUMRER T0O BE CHANGED'
1 ¢ (R1-u2)”)

READ(IR,207)ICNR

TFCICOR, LT 1)GO Tn 22131

IF (1CNR (GT, 42) WRITE(1w,2729) h

IF (ICDK GT, 42) GO 70O 211.
K=ICOP

IF(K ENU1)GO TO 151
IF(KEN,N2YIGN TN 152

CALL wRITEYX(K)
IF(KeGT ¢ P9 AND K,LT,29)G0 TN {S@
READ (IR,173) PAR(K)

60 10 915 .

J=Ke25 ’ !

4]

NUMBER OF LINES:

BR2H39AY
BRZKH39S
BRZK39
BRZH39{S
BRZH3922
BRZKH39?25
BRZH3931
BRZKH3935
BR2M3IQuUY
BRZHI9US
BRZHI9S
BRZH395S
RRZH3GHY
RRZH3I9HS
BRZHIGTL
BRZK397S
BRZHIGRY
BRZH3IAGRS
RRZ2H3997
RF2KH3949S
BRZHULAY
BRZHUANS
RRZrMuiw
RRZHU21S
BRZHMUP2?
Rk2HUAPY
RR2HUN3L
BR7ZHUFIS
RRZHURUPQ
RRZHU2US
BRZKHU4AST
RRZHU4CSS
BRZHUNGD
BR2ZHUVES
BRZHUDIT
BRZHUCTS
BRZHAUVRD
RkZHURBRS
RRZ2HUVIY
RRZHURPSGS
RRZ2HU4L 2O
BRZHU1AS
RRZHUL P
BRZHUI1S
BRZRHU12C
BRZHUL2S
BRZKHA{3Q
BRZHU13S
BRZHUL UG
BRZHULUS
RRZHUISH
BRZK#18S
BRZMULAE
RRZHULIAS
RRZHUYTY
RRZHULTS
RRIHUIRA
BRRZHULAS
RRZHUL92
BRZHU19S




c
c
c

REANCIR, 14N)PAR(K), PARE(J)
KEYANT(J)=2
TF(PAR(K) JME .7, JORGPAR(J) ,NE, A IKEYANT (J) =1
9153 CONTINUE .
1F (K ,ME, 23) GO TO 211}
. VEL=PAR(K)*5280,/3603,
WRITE(I«,126) VEL
GO 10 214
1St WRITF(T»,1151)
1151 FORMAT( %4y AwTILOGK CODE (3T1)3’)
READCIR, 3402) (KEYANT(J)pJ=1,3)
Do 183 J=1,3
JP29326+]J
IFCKEYANTC) (ME, 1) GO TO 154
CALL ®WRITEX(JP2S)
READ(IR, 140) PAR(.JP25),PAR2(I)
6N Y0 53 '
154 PAR(JIP?5)=4,
PAR2(J)=0,
153 COMTINUE
GU T0 211
152 WRITE(Tw,115°7)
1152 FORMAT (242 TANNEM AxLE/DUAL TIRE CODE (411)1*)
READCIR,3UNII(KEY(J)»J=1,4)
IF(KFY (1) Q’JEQ 1) GO T0 2108
CALL «RITEX(S) :
READ(IR,13)PAR(S) ) .
CALL »RITEX(2])
READCIR, 113) PAR(2}Y)
21725 COMTINUE
IFC(KEY(3) ~E, 1) GO TO 211
CallL ~RITEX(H)
READ(TIR,123) PAR(S)
CALL »RITEX(22)
READ(I%, 103) PAR(Z22)
211 COMTINME
WRITE(14,212)
212 FGOR4AT(*27°)
GO 70 212

%2 READ RREEZE HITCH PARAMETERS

22131 WRITE(I~,RAR93)

c

c

8893 FARMAT(YRUREEZF HITCH? *)
KKEY=Q
XBREFZ=v,
KAREEZ =
READ(IR,92) ANS
IF ( aANS (ME, YES) GO TO 88213
KKEY=1

IF ( IRRFZ ,FA, { ) GO TN RB99
IBREZ=1

Y.CL wQTrF(!P,asoﬁ)

8895 FORMAT(® FNTER HITCHT,ND,E,THETACDEG)  AS,46,R5,ACM,ZRREEZ?,/,
8° SEPFRATED BY COMMA,”)
REAN(IN,AB96) H]TCHT,DD,E,ThETA.AS.Ab.BSoAC".ZHHEEZ

8896 FORMAT(9F11,5)

42

BRZH427Q
ARRZHUZ22S
BRZHUZ21 ¢
BRZH4U21S
BRZH4220
BRZHU22S
RRZHU2IN
BRZH4235
RR2KU242
RRZHG248
BRZHUZ2G
RRZKHUZSY
BRIMUZHD
RRZKHU2AKS
BRZHY427T¥
BRZHU27S
RRZHUZR?
BRZHU2AS
BRZHU2S3(
ARZHA29S
BRZHUIAY
RRZHUZNS
RRZKUIYT
AKZHUILS
RRZHU322
RRZH432S
RRZMUJIY
RkZH433S
RRIHU3L?
BRRZHAIUS
RRZ2W4 38D
BRZr435%
RRZKUDHY
RRZHU3ES
RRZ2HUTT
BRZHUITS
RRZMHAUTIRY
RRZM4 3RS
RK2HU3Q
BRZMUINRS
ARZH4UND
BRZKW4475
RRZKHUUL D
RRZ2HUULS
RKZHU42P
RRZHU4U2S
BRZH4UQ T2
BRZHUWUS
BRZMdU 4
RRZHUUUS
RRZHUUSY
BRZHUUSS
BRRZrUUKS
RRZHUUBKS
BRZHUU T
RRZHUULTY
ARZMUGALY
AKZHYURS
BRZHAUQ
BRZHUUSS

SRR wmeie A s @ e g——




OO0

B897 FORMAT(/,T3,°HITCHT
13X, °FT*,/,73,°E
22X, °DEG*,/4T13,%45
33X, °FT°,/473,°R5
43%X,*F1°,/,73,°7RREEZ
THETA=THFTA«3 14159/18

8R99 MRITE(IV,89792)

89792 FURMAT(’RCHANGF BREEZE HITCH DATA? *)
READ(IR,92) ANS

1F ( AMS EQ, YES ) GO TO 8898

88213

% BREEZE HITCH INPUT FIMISHED

213
214

LR
2150

2151

2155
2152

2153
2154

234l
215

2156
216

217

WRITE(T»,B897) HITCHT,DD,E,THETA,AS,Ab,b5,ACH, ZBREEZ

GO 10 213

1RREZ=0
TAREEZ=,

WRITE(TW, 2140

FORMAT( /2%, *CHANGE BPAKE FORCE TABLE?’)
READ(IR,32)
IF (ANS RO,
GO 10 3vr@
WRITF(T.,2157)
FORMAT(*R?,7ADD NEA LINES??)
READCI®,Q92) ANS

IF (AnS NE,
WRITE(I,,2151)

FORMAT (4%, *HOW MANY LINES ARE TO BE ADDED??)
READ(1IP,137) 1TaR?

1TAR3=TTARS]ITARD

IF (I11ansy LLT,
WRTITE(1~,2154)

GD 7O Iy

WRITE(Tv,2152)

FORMAT(?0’, *ENTER NEW LIMES:?)

NO 2153 1=1,1TAR?

READ (IR, 144) (HFT(ITAR+I,J),J=1,7)

’IF19.5l/0T3l'Dn
¢ F1A,5,3Xs°FT%,/,73,°THETA
L F1A Sy 3%, FT?,/,73,°46
*yF1A, 5,3, FT*,/,T3,°ACM

*LFLP,Se3XWFT?)

YES) GO 70 3¢y

YES) GO 7O 234

16) GO TO 2155

'OF‘QQSI

s ?,F12,5,

BRZHASAQ
BRZMHUSAS
BRZHUS1C
RRZHUS1S
BRZHU4S52¢
BRZHIS2S
BRZHUSIRA
BRZK451S
BR2HY4S 4
BRZ2MUS4S
HRZKHASSY
BR2HNSSS
BRZHUSE
BRZHASAKS
BR2ZHUST
ARZHUSTS
BRZH4SAYD
BRZHUSAS
BR7M45Q7
BR2ZM4S9S
RRZrupy?
BRZHUEDS
BRZHUbLC
RRZN4&1S
BRZKHUBZY
BRZ™4625
RR7~483
AkZ1463S
RRZHNBU?
BRZrH4b6US
BRZHUBSC
RK2HU6SS
RRZrUEL
BRZHUHES
RRZrUb7:
ARZKHULTS
BRZHGBAY
RRZKHUKRS
RR2KHUBG
RRZH4695
BRZRUTRY

FORMAT(®0’,*+«%x TABLE SIZE EXCEEDNED ##27/7 f,7#«xx FNTER SMALLER NURKZR4TCS

{MBER x2&?/)
ITAB=ITAR+1TABR

WRITE(I.4,138) ,
WRITE(1w,139) ((BFY(I1,J),J=1.7),1=21,1T74B)
WRITE(TwW,224)

READ(IR,92) ANS

IF (ANS,EU,

GO TN 3.t

WRITE(IW,215)

FOPMAT("R’, *HOW MANY LINES ARE TO RE CHANGED?')
READ(IR,216) LNS

IF(LNS LT 168)GN TO 2156

WRITE(I~,2154)

GO TO 2301

CONTIMNE

FORMAT(I2)
WRITF(14,217)
FORMAT(’R’,"ENTER LINE

YES) GN TO 3a0e

NUMBERS TN BE CHANGEDjs °)

BRZHUT1 ¢
BRZHUT1S
RRZKNAUT OV
BRZHUT2S
BRZHUTD
BRZH4TIS
RRZH4T A2
BRZHUT4S
BRZHU4TS?
RRZHUTSS
RR7HUTE?
RFZ2rUTES
BRZmHU4TTV
BRZHATTS
BRZr4a780
BRZHUTBS
RRZHA4T] ¢
BRZH4TQS




222

223

peu

3222

a

o NaNal

4213
4214

4321

READ(IR,237) (COR(I),1=1,LNS)
WRITE(1w,222)

FORMAT(®0*, *ENTER CORRECTIONS:?)
DO 223 I=1.LHS

READ(IR,14@) (BFT(COR(I) JIoJ=1,7)

CONTTINYE

N

WRITE(T~,13R)
WRITE(Tw,139) ((BFT(I,J)sJd=1sT)01=t, 174B)
ARTTE(T#,2724)

FORMAT(’3%,°1S TABLE CORRECT NOW??)
READ(IR,92) A'S

IF (ANS EA, YES) GO 10 3vae

GO 10 3¢y
CONTINUE

CHAMGF STEER TABLE

WRITE(Iv,u4214)

FORMAT(?%?, *CHANGE STEER TABLE?’)
READ(IR,92)ANS

1F(ANS,EN,YES)GO TO 4324

GO 10 3999

rRITE(T,215¢)

READ(TIP,92)4'S

4155

4153

6301

4223

3999
C  a

IF(ANS,' 'ELYES)GO TO 63941
WRITE(I~,2151)
READCIR,137)1TAR2S
ITARIS=ITARS+ITAHRS
1F(ITARIS,LT.26)G0 TO 415S
WRITE(T4,2154)

GO YO 432}

wWRITFE(1~,2152)

no 4153 1=1,174825

READ(I¥, 114N) (STEER(TITARS+1,J),J=102)
1TAHRS=TTANS+TTAERS

WRITE(T~,113R)

WRITE(T-,1139) ((STEER(I,J),J=1,2)0151, 1TABS)
wRITE(Iv.ZZU)

READCIR,G2)ANS

IFC(ANS,ENL,YES)IGL TO 3999

GO T0 u3iny

WRITE(Iv%,215)

READ(TR,216)LHS

WRITE(I~,21T7)
READCIR,2:7)(CNR(T), I=1,LNS)
WRITE(Tw,222)

DO 4223 I=1,LNS
READ(IR, 1143) (STEER(COR(I),J)sJ=1,2)
CONT THUFE

WRITE(Iw,113R)
WRITE(L4,1039)((STEER(I,J)yJ= 102)91=1,1TABS)
WRITE(T",224)

READ(IN,92)AMS

IFCANS  EQ,YES)IGO TO 3999

G0 TN 43Ny

CONTIRUE

EQUIVALENCE STATEMEMTS

WisPAR(1)
W2sPAR(2)

a4

BRZHUBAQ
RRZHUBAS
fRZHU481C
BRZHUBIS
BRZHUE2Q
BRZHUR2S
BRZHUKTY
BRZHUBIS
RRZHUBUD
RRZHABUS
BRZHUKRSL
BRZH4BSS
BRZHJIRAL
RRZHUBARS
BRZHUBTR
RRZHUBTS
RRZHURRD
RRZHUARS
BR2HYUAGO
RRZHURGY
RRZHLUG2D
RARZMHU9AS
RRZKUVIE
RRZHUGIS
RRZKHUSQ2¢
RRZHUS?2S
ARZKYU4I I
BR21149135
BR2MUGYY
RRZHL9US
RRZHASS?
RRZHA9SS
QPZHUQKY
BRZHUIES
RRZHUIT

_RR7HUSTS

RRZHUGRS
RRZHUGAS
BRZR4QQ0D
RRZHUGAS
RRZHS /21U
BRRZHSWAS
RRZHSH ¢
BRZHSMS
BRZHS2¥
RKZHS2S
RRZHS¢ 37
RRZHSH3S
BRZHS U
RRZHSUS
BRZHS'S
RARZHSSS
ARRZHSV AW
BRZHSVKS
BRZHSH T2
ARZHS'TS
BRTIHSURY
RR7HS: A8
ARZHSE9F
RRZMH V9IS

P

carme

] oy

fee e (@O g -




4ga2

4r31

AsPAR(T7)/12,
R=PAR(R)/12,
C=PAR(9) /12,
DsPAR(1D)/12,
BBR=zPAR(11)/712,
HzReRHKR
20=PAR(1S)/12,
21=PAR(1K)/12,
22:=PAR(17)/1°2,
Y{=PAR(12)/1°,
To=PAR(13)/12,
Y3=PAR(14)/12,
GAM{SPAR(2Y)
RAMR=Y ,=GAMY
GAM3I=PAR(P])
RANS=PAR(19)/12,
GAMGZPAR(22)

IF(MUSLIP,EQG,N)IGO TO 4BAY

N0 4RT? T=1,1d
MUCT) S aR(32)
MUS(1)=PAR(3S)
MUSLOP(1)=PAR(38)

GO 10 48e3

COMTINIE

MUS(1)=PAR(3S)
MysS(2)=Hus(y)
MUS(3)=PAR(36)
MS(7)=PAR(37)
MU(1)=PAR(32)
My(2)=vJ (1)
MU(3)=PAR(33)
My(71)=ParR(34)
MUSLOP (1) SPAP(4A)
MUSLOP (2)=HUSLOP ()
SR (3)=PAR(39)
MUSLOP(7)=PAR(4S)
COMTINtHIE
ANTEFF(1,1)sPAR(26)
ANTEFF (2, 1)SANTEFF(1,1)
ANTEFF(3,1)=PAR(27)
ANTEFF(7,1)3PAR(23)
ANMTEFF(1,2)=PARR(])
ANTEFF (2,2)=ANTEFF(1,2)
AMTEFF (3,2)=PARP(2)
ANTEFF(7,2)=PAR2(3)
MUS=PAR(16)
11=PAR($Y/12,

123PAR(4) /12,
VELzPAR(23)252R¢,/3671,
TIMFSPAR(2U) ¢,
CIA(1)=PAK(P9)%57,295
Cla(2)=Ctafy)
ClA(3)=PAR(37) 257,295
CIA(7)=PAaR(31)257,295
NN 3108 T=¢,3
IF(MUSLIP,E5,1)G0 TQ 48C4y

TMUS(3+T)=US(3)

MUS(T7¢T)=nUS(T)
MUC3+T)=iC3)
MUCT+I)I=HUCT)
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BRZHS1AC
BRZHS10S
BRZHS11Q
BRZHS11S
BRZHSi 2P
BRZHS512S
BRZHS13¢
BRZKHS113S
RPZHS UL
BRZKS14S
BRZrS1SY
BRZKHS15S
BRZKS16°
BRZHS146S
RRZHStIT7C
BRZHS17S
BRZKS518.2
BRZHSARS
BRRZKHS197
RRZHS19S
AR7KS2AD
RRZKS2(CS
BRZHS212
HRZKS21S
BkZrS22
BR7KHS22S
RKZK1S23:
RR2FS5213S
RRZHS24¢
RR7HS245
RRZHG282?
RR7M528%
BRZKS26¢
BR7HY265%
BKZrS272
BRZrS27S
Br7=G528 ¢
RRZKS2RS
RFZHG2Q 4
AK7H5295
BR7KS320
RRZHS32S
BRZKS 31?7
BRZHS 315
RR7HS532¢?
BRZHS32S
BRZHS3Z:
BRRZHS33S
BRZHS3u
BRZHS34S
RRZIHS IS
BRZH53SS
BRZHS3KD
BRZHS3IAKS
BRZKS3??
RK71S37S
BRZHS3ARC
RRZHS 3RS
ARRZIKNS 392
BRZHS 395

Ay A AT




MUSLOP(341)=MUSLOP(3) o BRZHSURR

MUSLAP(T7+1)sUSLOP(T) RRZKSUAS
4814 CONTINUE RRZKSYL?
PO 3209 J=1,2 BRZHSUIS
ANTEFF (341, J)=ANTEFF(3,]) BRZHS42? i
30A9 ANTEFF(T+1,JISARTEFF(74J) ‘ - BRIHS42S ;
CIA(3+1)=CIALS) . : BRZHS43D
3IP38 CIA(7+1)=CIa() BRZ2KHS43S
AAAZPAR(S)/12, RRZHE LU
AAT=ZPAR(K)/ 12, BR2HSUUS
IQUIT=PAR(29) ' ' BRZ2hSuUSY
c BR7HSUSS
C =% COMPUTE STATIC LOADS AND ECHO - BR2HSUe
o BRZHS4UAS
62 FRZ(1)=((Ren1)/(2,2CA4B)))I+((Dx(R=H)%xn2)/(2,x(A+R)2(C+N))) BRZHSLT?
FRZ(2)=FRZ(1) BRZHS4TS
FBZEIY=C((A*al)/ (2,2 (A¥B)) )4 ((DA(A+H)4w2)/ (2,2 (A+B)x(CeN))) ERZKSUA
IF(KEY (1) .LT,1)GO TO 3918 BPZnSuES
FBZ(3)=FRL(3)/2, BRZHSUS.?
FRZ(S)=FaZ2(}) . RRZHSURS
FBZ(6)=FRZ(Y) ARZHGS N,
I FR2(4)=FRZ(3) BRZHSS57S
FRZ(7)=(Cxn2)/(2,+(C+D)) RRZ1SSy?
IF(KEY(3),LT,1)60 TG 343y RkZHSS1{S
FBZ(M)=FR2(7)/2, RRZMQS22
FR2(9)=FRZ(7) RRZHSS2%
FRZ(1:)sFRZ(T7) . RRZMSS32
3011 FRZ(R)=FNZ(T) RR7HS53S
DO S I=1,12 RKZKHDBS LY
DuAL=a, @ BR2ZKHSSu4S
TFCIeGT 26 N T, LI T ANDKFY(2),GTR)DUALSY @ AR 7HSSS
IFC1.GT,he2\D wFY(u) GT,2)NUAL=1,3 BR2HSSSS
S FZ(I):FMZ(I)/(1.4DUALJ BRZRSSe2
WRITE(1~,129) ARZH556S
129 FNRMAT( RECHN STATIC LOANS?®) RR7K5572
READ(17,92)ANS RK2HSSTS
IFCANS,“E,YES)GO TO 59 . - RKZHSSHA(
C BkZMH598S
C =xx  ECHO LUADS RRZKHSSQY
o ’ HRZHGS5CS
FBAX1=2,+FRZ(1) . RRZHS 62D
FBAXP=?,%FRZ (1) RKZKSBH7S
CFRAX3=2,%FH2(7) . RRZHSbH L
WRITE(1+,73)FAYy AKZHSHLS
73 FORMAT(® *,16,°STATIC LOAULS (LRSJ'/ax.'TPACTOR FRONT AXLES f, PRRZHSH2:
1 F12.2) BRZHS62S
IF(KEY(1) JEQ, 1) GO TO 74 : ' BRZHSH 2
WRITE(Tw,75)FnAxX2 ) KRZHS61S
75 FORMAT(2X, TRACTOR REAR AXLE? ',F12,2) RRZHSHKAY
GO 10 77 RRZHSHKUS
78 WRITE(Lln,76) FRAX2,FRAX? BRZHSHS?2
76 FORMAT(2X, TRACTNR LEADING TANDEM3’,F12,2/9%X, RRZH5655
1 PTRATLING TANDEM3®,F12,2) RRZHSBAR
77 COMTLaNE Rk2HS66%
IF(KFY(3) L,EQ, 1) GO TO 78 RRIHSHT 2
WHITE (T, 79 YFRAXT RRZHSLTS
79 FORMAT(2X, *TRATLER AXLEt’,10X%X,F12,2) RRZHSRAD
GO 10 AL : BRIHSAKAS
78 WRITE(TIv,RAL)FRAXI,FLAX3 RRAZHSKGD

81 FORMAT(PXY, TRATLER LEADING TANDEMI®,F12,2/9X, BRZH5695




c
c
¢

8
59

L]

62

o

9042

61?2
9093

611

1e1

103
124
135S
126
135
134
137
138

139
140
141
QU

1 *TRATLING TANDEMI®,F12,2)

BRZKST2¢

COETINUE BR2HS TS
CONTINUE BRZHST1C
BRZHST1S

INITIALIZATIONS BRZKST72¢C
BRZHS72S

MizWl/32,17 BRZHST73N
M2=w2/32,17 BRZRS73S
INTT=1 BRZHS740C
wlNXEn, ! RRZ%8719
DELTA=NELTA®(2,%3,14159)/360, BRZnNST7SC
NDTIM=g BRZHSTSS
PRMT(1)=0,7 BRZKHST6
PRMT (2)=TIMF BR7KHST6S
PRMT ()=, 02 RRZKHST7¢
PRMT(4)=, 41 BRZKSTTS
DO 62 1=1,8 BRZHST7RC
Y(I)=2, RRZKHS78S
DERY(1)=a, RRZHMS79¢
CONTINUE REZRST78Y
D0 61 1=2,8,2 BRZHSRA?
DERY(I)=,25 BRZKS&?S
Y(2)=VEL RRZKSHD
IFCIFLAG,EN,1)GD TO 61t RR?RSKLS
WRITE(I:,9:'v2) _ BRZHSR2?
FORMAT(/°8ENTER INITIAL ARTIC, ANGLES °) BRZ¥S82S
RPEAC(IR, 1 )Y () RRK2rSA3ID
Y(7)=3Y(7)/57,295 RRZHSB3S
JFCY (7)) Fuat, o AND,ONCELER,A,)GO To 612 BRZWSBUW
OMNCESt, RRZWHSRYS
60 10 611 RR7KSBRY
ARITF(1«,5723) BR7HSESS
FORMAT(’RwILL ARTIC, AMGLE BE VARIED? ) RRZHSARGC
IFCISHN. LFl., 1) CALL EXPLAN(B,]1SHOW) RRZMSEAY
READCIR,92)AMS QR ZHBARTC
IF(ANS,~E,YES)IFLAGSY RRZHS5A7S
ONCE=T, RRZH5BA
COMTINDE RRZrS88RE
FRITE(T4,9274) RKZHSE9:
READ(IP,92)ANS Bk ZHSE9S
IF(AMS,EQ,YES)GO TO 200 BRZHS9P¢
. ) PR7MHS9NS
FORMAT(?N?,?IMPUT PARAMETER TARLE’/’R’, 'NO ,T6,?SYMBQL?,T18,DESCBRZRSG Y
{RIPTION?, TS99, INITIAL VALUE?//) Ak ZHS91S
FORPMAT(F14,2) BRZHG9P
FORMAT( +%,1Y,F12,2) BRZHS92S
FORMAT( 4, 1X,2F6,2) AkZNS9ITY
FORMAT(? *,TH8,°(FPS)*,uX,F1u,?) RKkZHSG3S
FORPMAT(?n?, 17, RRAKE FORCE TABLE’/’% MUMRER OF LINES: RRZHS9 4
FORMAT(1?) ARZHS94S
FORMAT(T?2) RRZHS9S?
FORMAT("4*»TT,°TIMFE?,T35,°DESIRED FORCESS’/T7,°(SEC)*,T16, PFSX (R~ 7HS98%
11)%,T2hs FSXL2)4T36,°FSX(3) %, TUby "FSX(U)?,T56) FSX(T)?)T66,° FSX(BRS7HS596D
1)°7) RRZHS94S
FORMAT(® *,F1d,U4,6F10,2) RRZ2H597
FORMAT(7F 17, 7) RKZH5975
FORMAT( 4%, F11,4,6F10,2) RRZHS9A
FNRPMAT(® lANY DATA CHANGES ch1 ) AP ZHS9RS
XDUMP=C, RPZ2HS99
XDOFF=0, G BRZHS99S
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RETURN BRZ2r60PQ
END BRZHEL NS

: RRZHALD
BRZH6P1S

itttﬂitti*ﬁt*itatttit*iii*tii*ittitiitttii**tttttt*tﬁﬁtttii BRZHbUZU
SUBROUTINE wWRITEX(I) BRZK6025
ARANRAAR N AR R AN R AR AR AR KA RAR R A RARARR TR R AR AR AR RNR AR R AR BRZHK 3D
BRZH6V3S

, BRZH6PUQ

COMMNN /10/1IR,1Iw BRZH6,US
RRZHGOSE

BRZHH'SS

*x FORMATS BRZHR6CED
BRZM&CAS

121 FORMAT(’RAl GVvi WY, OF TRACTOR (LBS)’,19X) BRZH6L TR
192 FORMAT(’212 GVw2 WT, OF TRATLER (LARS)*,19X) RRZH6TS
103 FORMAT(’R03 122 TRACTOR MOM, OF TMERTIA (IN«|R=SEC*%2) *)H4KZKH4IRD
124 FORMAT(R¢4 1722 TRAILER MOM, OF IMERTIA (InN=LReSECw#2) ‘)RR7HAURS
125 FORMAT(?245  AA DIST, BETWEFMN TRACTOR TANDEM AXLES (IN)PIRRZH42QPQ
186 FOFHAT(’26 AAT DIST, BETWEEN TRATLFR TANDEM AXLES (IN)?IRRZHASQS
1727 FOPMAT(?RT Ad DIST, FROM TRACTOR CG TO FRONT AXLE(IN)?IRR/ZKA1OD
108 FORMAT(’%08 A2 DIST, FRO™ TKACTOR CG TO REAR AXLE(IN) 118k 7k 10S
19 FORMAT(’R29 A3 D1ST, FROM TRAILER CG TO FIFTH Wkl (IN)®)RFRZHA11D
112 FORMAT(’R10 A4 DIST, FROM TRAILFR CG TO AXLE (IN) B ELVII S S L]
111 FCR*AT(’ 11 B8 DIST, FROM TRACTOR REAR SUSPENSION TN®/ AR7ZHA12¢
I 19X, *FIFTH Wl (IN), FIFTH «HL LOCATED °*/ RRZH6125

2 "R°,1RX,PAFT DOF SUSPENSTON IS NEGATIVE, ) BKZHAL1 3P
112 FORMAT(’ 12 TRAL HALF LA&T, DIST, RETWEFN CEMTERS DF TIRE®/RKZKHA13S
178 CONTACT O TRACTOR FROYT AXLE (1) ) BRZreluy
113 FORMAT(’ 13 TRAZ HALF. LAT, DIST, BFTWAEEN CENTERS OF TIRE®/RKZrh14S
1°2 CONTACT Ny TRACTOR REAR AXLE/S (1t) ‘) Ar7rALISY
114 FORMAT(® 14 TRA3Z HALF L AT, DIST, BETWEEn CENTERS OF TIRE'/3HZHAKH1SS
1% CONTACT 0% TRAILER AXLE/S (IN) ‘) RRZMAL bV
115 FORMAT(*81S Z¢ HEIGHT 0OF FIFTH wHL ABGVE GROUND (IN)  *)AXZKAL1ARS
116 FNR*AT(*216 21 HEIGHT QF TRACTOR CG ARCVE GRAUNMD(IMN)  *)REZHALTY
117 FORMAT(°%17 22 HEIGHT NF TRAILER CG ANNVE GROUND (IN) *)RRZnk17S
118 FOR“AT(°A1KA MUS FIFTH WHEEL FRICTION CREFFICIKNT YRKIHALRY
119 FORMAT(®R19 RADS EAUIVALENT RADINUS NOF FIFTH wHEEL (IN)  ‘*)4HZwm1A8S
127 FORMAT(® 28 GAMY PARTICN OF TOTAL LAT, LNAD TRANSFER?/’R  RRZrel19?
| . ON FRONT AXLE NF TRACTNK ‘) RRIKK19S
121 FORMAT(’%21 GAmM3 TRACTOR TANDEM AXLE LOAD XeFER COEF, W LLYLT-Y-E
123 FOKMAT(’R23 VEL INITIAL VELNCITY: U=DIRECTION (MPHW) *)RKTHE2VS
122 FURMAT(?R22 GAMU TRAILER TAMNDEM AXLE LNAD XeFER CUEF, WRLYLTLY N,
124 FNREAT(’R24  TIMF MAX, SIMULATIOM TIME FNR THIS FUN (SEC))IHERZMA21S
125 FOPMAT(’R2Y TAUIT MAX, ARTICULATINN (ANGLE ALLNWED (DEG) *IRRZHKZ2C
126 FORMAT(/* ALTEFF ANTILOCK EFFECTIVENESS COEFFICIENT®, RRIH622S
1 7 (LAT,,L0KG,)/ , RR7HME23C
2°8°26 ) FRONT AXLE: ANTEFF=*) ARZMAE2RS
127 FORMAT(°R27 TRACTOR REAR AXLF (OR TAMUEM AXLES): ANTFFF=’)RN7ZHA24.
128 FORMAT(’R2A8 TRAILFR AXLE (DR TANDEM AXLFS)t ANTFFF=’?)RN7ZHARALS
129 FORMAT(’ CALF CORNERING STIFFNESS OF TIRES (LRS/DEG)*/’“nlnK2SPC
1829 CALF(1)=*) RRZK6258
133 FORMAT (R 4V CALF(3)=)RRZ2HhHAQ
131 FORMAT (%31 CALF(7)=3*)RNTHHR6S
132 FORMAT(' MUp PEAK TIRE=ROAD FRICTION COEFFICIENT®/ HEZHA2 T
1 *R32°%,1AX,"MUP(1)=") HRZH6PTS
133 FORMAT(’233 MUP(3)=*)Fr7ZHK2RY
134 FCRMAT(’R 34 MUP(T)=’)HR7HARS
135 FORMAT(’ MUS SLIDING TIRE=ROAD FRICTION COFF, /) RPZHK290
] : ‘R35 MUS(1)=?)RRZHK29S
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136 FORMAT (R34 : MUS(3)=*)RR2ZKKIAF ;
137 FORMAT(’R37 MUS(7)=*)RRZH63PS :
- 138 FORMAT(’ SP SLIP CORRESPONDING TO PEAX Mu°®/ RRZHE310 :
1 238 . SP(1)=*)RRZHA31S 4
139 FORMAT(’%39 : SP(3)=’)BRZHA32C H
14n FORMAT(*rUR ‘ SP(7)=’)RRZHA32S :
. GO TO (1,203080506070869,10,11012013014,15,16,17418,19,22,21,22423RRZHA3I3IT :

102“,25.26;27.26'20,39,3&.32,33;30,35.36;37'33'391130)'1 RRZN6335

f WRITE(Ix,101) BRZHb6 34D

RETURN : . BRZH63US

2 WRITE(14,122) BRRZMH63SY

RETURN . RR2HA3SS

3 WRITE(I4,103) BRZ2H636!

RETURN BR7M6365

4 WRITE(Tw,104) BRZH637P

RETURN ) . BRZH637S

S WRITE(I¥,175) BRZHL3RP

RETYRM ) BRZHK3AS

6 WRITE(IW,1@6) : ‘ BRZH639¢

RETURN : BRZHK3IGS

7 WRITE(I~,127) _ BRZHOUAY

RETYURN ’ BRZH&6U?S

8 WRITE(I4,108) ‘ BR2HGU YD

RETUR™M RRZKEULS

9 MRITE(1%,129) : © BRZHb422

RETURN BRZHb6U2S

1 WRITE(In,112) BRZHGUID

RETURN . . RR7r6438

11 WRITE(TW,111) ‘ ' ARZHAUAU?

RETUAN ARZ2HbGUS

12 WRITF(Iw,112) BRZHAUSE

RETURHN RKZH6USS

13 WRITE(I%,113) BRZHAURD

RETURM BRZKH6ULS

14 WRITE(lr,114) : RKZMH6UT v

RETUPN ‘ ' BRZH6ULTS

15 WRITE(Ir,115) BHZMHEURD

RETURY RH2HHURS

16 WRITE(I*,116) , . BRZHAUGY

RETURM ‘ BRZH6USS

17 WRITE(In,117) : BRZHES 2

RETLEN ) BRZH6S2S

18 WRITE(TIW,118) - RRZ2KHAESYI

RETUR BRZH651S

§19 WRITE(In,119) R RRZHAYBD::

RETURY BRZHH525

2@ WRITF(Iv,127) RRZHES 3¢

RETURN BRZH6515

21 WRITE(I4,121) RRZ2ME547

RETURM BRZNKSHS

22 WRITE(In,122) BRZHH5SY

RETURN . RRZKH655S

23 WRITE(IN,123) RRZH6SS?

RETURN RRZMHE54K5

24 WRITE(1Iw,124) . ' BRZM6GSTC

RETURN RRZHAST7S

25 WRITE(Iw,125) BRZH65A

RETURN RRTIHLESRS

26 WRITE(In,126) e AR7H6592

RETURM : BRZIM659S
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27 WRITE(I»,127)

BRZH667Q

RETURMN BR7ZHARKPS

28 WRITE(1Iw,128) BRZH6610
RETURN BRZH6615

29 RRITE(Iwn,129) BRZKb620
RETURN BRZH662S

30 WRITE(1n,130) b BRZH663@
RETURN BRZH663S

31 WRITF(Iu,131) BRZIK6KHUR
RETURN BRZHHHUS

32 WRITE(In,132) BRZHbES5
RETURM BRZHMH65S

33 WRITE(I#,133) RRZH666C
" RETHAN BRZH6665
34 WRITE(Iw,134) . ‘ BRZH66TQ
RETURM ) " BRZH667S

35S WRITE(Ir,135) . C BRZMH668Q
RETURN BRZH6685

36 nRITE(I~,136) BRZHAKLIA
RETLR™ _ BRZMKE69S

37 #RITE(I~,137) . ' RRZKH6TRQ
RETURN : BRZH6TES

38 WRITE(Tw,138) : BRZHET1C
RETURN BRZHHT1S

39 WRITE(Iw,139) ‘ RRZHET72D
RETURN : BRZKAT2S

49 WRITE(Iw,142) ' BRZH6730
RETURN - BRZHATS
END BRZKHETUD
RRZMETUS

BRZH&ETSe

KRR AR R A AR AR AR AR R ARRARRR IR R A AN R AR AR AR AR R AN AN R AN AR R AR BRZHATSS
SURKOUTINE OYTP(X,Y,DERY, IHLF,NDIM,PRMT) RRZMBTHQ
ARKARR KRR AR A A AR AR AR R AR AR AR AR A A AR RN R R AR RN R R R AR RAR RN RRZHETES
BRZH&TTY

BRZMKTTS

DIMENSION PRINT(257,RS) RAKZHATAYR
DIMENSION Y(R),PRMT(S)sDFFY(R),AUX(16,8),CIACID),FZ(1Q),FSX(12), RRIHATRS

1 DFZCLM) o NELFZ(L),FX(1A)#FY(1P) RRZHKT9E
REAL “Ua"US,"loNZ;Il.IRa“US.“Uftld).MUSLOF.IOUIT BRZ¥&79S

COMMON

O NN -

COMMON
coMiaN
COMMON
COMMON
NATA
DIMENSTON
FEAL*R

DATA TITLE/?

1° UeVEI*
2°ALFA 14+2°
3¢ UennT®
4P GAmMennNT?
5 Fxcay’
6° FX(1M)*

Hl.wa.MI.MP.A:G;C.D.Ho7ﬂo21.ZZ-GA"i.GA"ZoNUS.RADS.DELYA;FQZHhaae
Tll72073'CIA'FS¥oF7:Y“TTlIIJI?JDEQXCQ)'FHZ(lg)oALPHA(I”)NQZ“bﬂWS
eWINX,FY,DFZ,UELFZ,TIMF FX,DKEY,VEL,A%A, AAT ,KEY (4), RPZR6BLE
MUCLR) ) ANTFEFF(14,2), TOUMP, XOUMP, XDOFF,MUS(12) ,KEYANT(3),RBRThARLS

MUSLOPCL0) ,RFTL15,7),1TAR, IXON,ITARS,STEER(2S,2),1SAV, HBRIHAR2Q
GAM3,GAMY, TRUCK, TQUIT : BRZH6825
/10/1R, 14 . ' : ) BRZHABIN
/BREF2/TBREEZ,XRREEZ,HITCHT,ND,E, THETA,AS,A6,BS,ACM RRZHABIY
I/KRREZ/KRHFEZ,,ZFRFFZ,KKEY . ARRZH6BYY
JFCTNUT/ZXL, YL, IPLOY BRZH6RUS
YES,IFIRST/®Y?, 10/ RRZHABSH
NCOL(T) RRZMH6855
TITLE(AS) BRZHABAP

TIME?,"XP«CONRN’,°Y=CONORD*, * PS1’,’ GAMMA? ,RRZHARKS
PSINOT?,’GAMMADODT®, *TURN RaD?,*SINESLIP®,ARTIHABTY
ARZHAKBTS
BRZHABAQ

'’ VeVFL?,’
s PALFA 344°,°ALFA S+h°,ALFA T748°,°ALFAG¢1Q°,
o’ VedNT?, ’PS1=NNQT’,

»*LONG ACC’,"LAT, ACC’,°* FX(1)°*,* Fx(2)°*,* FX(3)?,ARRZHHBRS
P4 FX(5)*,* FX(a)’’ FX(TY%* Fx(a)*,’ FX(9)®,HHZH6090
o’ FYCL)*y* FY(2)’%,° FY(3)?,’ Fy(u)*,’ FY(S)®,PRZHHH95
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7°  FY(K)’y*  FY(T)’,* FY(B)’,® FY(9)’,* FY(10)’,°
8° DBFX(2)’,° NFYX(3)’,* DFX(4)’,* DFX(S)*,* DFX(8)*,°
9 DFX(B)’,® DFX(9)°,° DFX(1M*,°* DFY(1)*,* DFY(2)’,’
A’ DFY(4)’,* NFY(S)*,° DOFY(K)*,* DFY(T)*,* CDFY(R)’,’
A® DFY(I1C)’s®  FZC1)*,*  F2(2)*,* FL(3)*,* FZ(u)’,’
"B OFZ(RY*,t FI(7)*,*  FI(BY*,’ FZ(QJ'.' FZeia)’,
€’ FSX(2)"¢* FSX(3)*,° FSXx(8)*,* FSY(5)*,* FSx(e6)’,’
D’ FSX(8)?,° FSX(9)*,* FSX(1€)*,* XH %, Yn 7,
% READY TN START
a* IMITIAL CALL TO QUTP
NKEY=P ,
IF (INIT NE, @) GO TO 7
INIT=SINITHS8
LINE=®
PAGE=3,
INW=Q
1F(IFIRST,.6T,0)GO TO SAB !
x% DETERMIME ~HWICH VARIABLES TO RE PRINTED OUT

lgﬁ

ar2
473
4740
a7s
476
477

a78
a79
age
a8y
126

a71
5040

WRITE(Iw,12S)

1FIRST=

FORMAT(®%°,700 YOU WANT A LIST OF OUTPUT VARIABLES??)
READCIF,1Q1) ANS

IF (ams HE, YES) GO 70 sca

DO 471 I=1,84

IF (1 ,EN.1) ~RITE(1~,472)

FORMAT(’(?y*#axx POSITIOMN VARTARLES #»#x?/)

IF (1 P, S) WRITF(Iw,473)

FORMAT(®1?,?x2x VELOGCITY VARIABLES 2%x?/)

IF (1 ,ER, 9) wRITE(Iw,474)
FOPMAT(?72%,%22x"*/)

IF (1 FR, 11) «RITE(Iw,d4d7%)

FORMAT(®n?, %xx TIRE SLIP AANGLES *%x’/)

1F (I LEQ, 16) “RITF(Iw,u7s)

FORMAT(®0*,*#2x ACCELFERATION VARIABLES #2%xw?y)
1F (1 JtQ, 22) wWRITE(Iw,u77)

DFX(1)?,RRZHAQQL
DFX(7)°*,BRZH697S
DFY(3)?,RRZ4p91¢
DFY(9)*,KRRZHAS{S

FZ(S)’,RRIHKIDD
FSX(1)’,8RZHASG2S
FSX(7)?,8R2r6093

* TBREEZ °*/BRRZHAK91S

BRZHE94
BRZKAQ4US
BRZH69SY
RKZHAGSRS
RRZH6962
BRZH6965
BRIHAI T
RRZH697S
BRIH698%
BRZHAQRS
BRZH699]
RR7HH9QS
BRZHT V¢
RRZHT QS
BRZhT 12
RRZHTLS
RRZmnT?27
RRZHTSE2S
ARZMT A2
RRZMTA3S
BRZHT UV
RRZKT24S
BKZMT:S2
BRZHTVSS
RKZHTPE
RKZHTY65
BRZHT ¢
~ RRZHI2TS
RRZHTVRY
RK2MHTV¢RS

FORMAT(?2®, ?2xx TIRE=HCAD THLTERFACE FORCES x24%/? *,%sax BRAKE FORARZHT¢OC

1CES: FX(T), SINE FORCES FY(1) *t*'/)

1F (1 G, 4P) wRITE(IW,47R)

FORMAT(?2%,* *%x+ LNAD TRAISFERS, LOJG. DFX(IY,LAT, DFY(I)
IF (I JEQ, 62) wRITE(I%,479)

FoQ”AT('o‘ *xxa THSTANTANMENYUS LOAD FORCES x%x?/)
IfF (1 LFN, T2) WRITF(ILr,480)

FORMAT(?2%, 2ax PROGRAMMED BRAKE FORCES #xx?/)
IFCL (F5, BR2IwRITE(IW,dHY)

FORMAT( N, *ax% HITCH FORCES aax®/)
WRITE(TI~,126) T,TITLE(TI¢Y)

FORMAT(® *,12,12X,4A8)

CONTINUE

CONTINUE

€ TO USE HSKT PLATTING FACILITY, REMOVE C FROM NEXT 8 CARDS AMD
C DELETE IPLOT=10¢,

c

WRITE(Iw,60v)

C 6UP FORMAT(’&’,°PLOT (Y OR N)?°)

(s NaNeNe)

READ( IR, 1¢*1)ANS
IFCANS,NELYES)IGN TO 470
WRITE(Tw,1¢3)
READ(IR, 10d) IPLOT

51

RRZKHTv9Y
RRZKT123
wxk?/) RKZWTLSS
RRZHT7{12
RRZHT11S
BRZHT12C
BRZMT712S
BRZHT13I2
BRZ2HT113S
BRZHT LU
BKZhT14S
BRZHT1ISH
BRZHT 1SS
BRZH7 160
RRZHT14AS
ARRZHTLITY
RR7HT17S
RRZHT7182
RRZHT18S
RRZHT7197
BRZHT19S

[ Y L



s EaNeNalse)

[aKaNasNalal

a70
10@

1ed

1e3

104

142

1¢5
1

106 FORMAT(?72°,ENTER NUMEERS OF VARTABLES YOU wANT!/°® ¢,
{1 *SEPARATE MNHMAERS RY COMMASe(R1,84)7)
REAN(IP,107) (NCOLCID,I=1,1C0L)

187
522

L 3]
L 3
*k

128

129

ene

921

xR

AR

ant

729

INW=TIPLCT
GO0 T0O {042
IPLOT=IUA
WRITE(1»,102)

FORMAT(®R°,*PRINT OUTPUT ON FILE?’ )

READ(IR,161) ANS

FORMAT(AY)

1F (ANS ,HE, YES) GO TO 102
WRITE(TIv,103)

FORMAT(®R?,TELTER CUTPUT BEVICE NUMBER IN 12 FORMAT:?)

READCIM, 1714) INw
FORHAT(12)
WRTTE(Tr,125)

FORMAT(’2°, ENTER TOTAL NU”BER OF OUTPUT VARIABLES®,

[ (C\I-Qb)l’)
READ(INR,1(14) IcoL
WRITE (T, 126)

FORMAT(2a4(12,1X))
nn sa2 1=1,1C0L
NCOL(I)=:CUL(TI)+)

NCOL HAS NUMRERS OF VARTIARLES TO BE OUTPUT

SAVE FOR LATER USE
READ TH TIME IMCREMENT

WRITE(Iw,1VR)

FOPMAT(R?, PEMNTER TIME INCRE“ENT TO RBE PRINTED QUT®)

READ(CIF,109) wINX2
FORMVAT(F6,4)
WINX2sAINXP/ o4

IF (lcnL ,LT, 7) GO YO 7
CONTINDF

PRITF(Iw~,9C1)

FORMAT(’FNRORS NUMBER OF VARJABLES TNO HIGKH?)

GO T0 12

PRINT ARRAY DIMENSIONED

CONTIMUE WITH FINAL CALCULATIONS

1F (Iuv ,EQ, @) GO TO 2¢1
INW =IW

IwsINw
ACY=PERY(4)+Y(2)*Y(b)
ACX=DERY(2)=Y(U)*Y(6)

DO 702 I=1,4

K=241

NERX(II=NERY(K)

XBREFZ=TRREEZ

IFCINUMP EQ,1)PRMT(S) =6,
1F (Y(?) .GT, A,) GO YO 19
PRMT(5)=4,

YDOFF2X

GO 10 1§

52

BRZHT722D
RAR2HT22S
BRZHT21C
BRZHTR1S
BR2HT220
BRZH7225
BRZHT721?
BRZHT 23S
BRZ2HT 24
BR2ZKHT24S
BRZHT2S¢
BRZr725S
BRZHT 2KV
BRZHT26S
BRZKHT2TV
BRZHT27S
BRZMT2AR?
BRZHT728S
BRZIHT292
BKZHT2GS
BRZH732;
RRZHT IS
RRZHT731 v
BR2KH731S
RRZKT7327
BRZHNT32S
R ZHT I
BRZH7315
BRZHT 34?2
RRIHT3ILY
AKZ2HT3S
RRZHT355
BRZH736¢
RRZM736S
RRZMT37¢
RRZHT7375S
RRZKT2R:
RRZHT 3RS
ARZHTIG]
RRZK 7395
RRZKTU2 A
BRZWTUTS
RRZKT41D
RR2KH7U1S
BR2KH7420
RRZHTU2S
BRZHT743?
RRZMT41S
ARZHTAUD
RRZMTu4S
RRZHTLS?
BRZHTUSS
BRZINTUKE
BR2ZHTUAKS
RR2MT7470Q
ARRZHTUTS
BRZHTUAY
BRRZM7uRS
BRZHTU9?
BRZMTUSS




»

®

19

o0 [a X 3]

ee
23

22¢

27
29

&

laXaNal

L 3

s XaNal

1714

L 3
® K
R
L R
L 3

OO0

SIDE SLIP ¢ TURN RAD,

CONTIHUE

DENOM= (Y(Z)*(DEPY(H)ﬁY(Z)*Y(b)))-(Y(“)*(DERY(Z)'Y(U)*Y(b)’)
1F (DENO™ LEQ, @) GO T0 22
RADINS= ((Y(Z)*V(Z))O(Y(ﬂ)*vtd))J**(l S)/DENOM

60 10 23
RADTNS=,

IF (Y(?) .Ed, 72,) GO TO 27
IF (ARS(Y(4)/Y(2)) ,GT. 42) GO TO 22°

SSLIP=Y(a)/Y(2)

GO 10 29

SSLIP = ATANCY(4)/Y(2))
60 70 29
SSLIP=3,14159/2,
CONTIMUE

SSLIP =35SLIP#57,29%

CONTINVE?

1F (X ,GE, TIMF) GO 7O 1

IF (X ,GE, (wWINX*D,21)) GO TO 1

IFCINYYP,EQL,1)GN TO
IF (Inw  NE, @)Y IwsINWY
RETURM

WINXSSTMXen]INX2
LINE=LINE+]

CONVERT RACTAMS TN DEGREES

PHI=Y(S)*x57,295
PSI=Y(7)%57,2655
PHID=Y(5)*x57,295
PSI0L=Y(8)xS7,295
NO 17314 13t,1

TFCI GT U AMD T, LT, 7, AL, KEY(1),LT,1)G0 TO 1714
TF(T1.GT R A0 KEY () LT 1)GC TO 1714
ALPHA(T)=ALPHA(1)%57,295

CONTINUE
IF (Y(2) (LT, 2.,08) Y(2)

BEGIN OUTPUT SET UP

1CoL HaS MUMHER GOF QUTPUY VARIARLES TO BE PRINTED

NCOL HAS NUMRER OF VARIARLES :

PRIMT IS 2 NDIMENSTOUNAL AKRAY, KxICOL

WHERE K 1S NUMBER OF LINES,DETERMINED BE LENGTH OF RUN,

PRINT(LIME, 1) =X
PRINT(LINE,2)=Y (1)
PRINT(LIME,3)=Y(3)
PRINT(LINE,0u)=PHI
PRIMT(LINELS)=PSI
PRINT(LIMF,6)Y(2)
PRINTC(LINE,T7)=Y(Y)
PRINT(LINE,B)=PHID
PRINT(LINE,9)=PSID
PRINT(LINE,1A)=RADIUS
PRINT(LINE,11)2SSLIP

BRZH7S€2
BRZHTISQS
BRZHISI?
BRZHT7S15S
BRZHT7S22
BRZHTS2S
BRZMHTS3?
BRZHTS3S
BRZHTSALQ®
BRZH7%4S
BR2ZKH75S¢
RRZHT75SS
BRZHTSKY
RRZHTSHS
BRZhTS572
BRZHISTS
BRZHTISAD
RRZHTISRS
BRZM759¢
RRZ21MT750%
BRZHTH2Y
RRZ2HT6PS
BRZH761D
ARZHT7615
BRZHT62¢
RRZK762S
RRZKT632
RRZ1763S
BRZHTbUV
RRZHMT64US
RR7ZKT6S
RRZ»T65S
BRZHTb66¢
BRZH7665
RRZKIKT2
BRZHMTI67S
BRZhT6RD
RRZHTIBARS
BRZMT7032
RRKZN1T695
RR2KT717227
RRZHT72S
BRZHTT12
BRZKWT7T71S
RRZMT727
BRZHTT25
BRRZHT I3
BRZKHT77135
BRZHTITH2
BRZHTTUS
BR2ZNWTTS?
RRZHTTSS
BR7MT 762
BRZHT 765
BRZMTITT
BRZHWTTTS
BRZHTT7RQ
BRZH?77RS
BR2HT7792
BRZHTT79S




(s NeNalaNel

50

L B

hk

us3

330

eI

27ae

2er1t

2099

PRINT(LINE,12)=ALPHA(])
PRIMT(LINE,13)SALPHA(Y)
PRINT(LINE,1U8)=ALPHA(S)
PRINT(LIMNE, 1S)=ALPHA(T)
PRINTC(LINE)16)SALPHA(9)
PRINT(LINES17)=NERY(2)
PRINT(LIME,1R)=UERY (W)
PRINT(LINE,19)=PERY(H)*57,295
PRINT(LINE,2U)=DFRY(B)*57,295
PRINT(LINE,21)=ACX
PRINT(LIMNE,22)=ACY

pn 52 I=}
DUAL=R, Y

IF(I CT.2.850,1, LT 7 AND KFY(2),6T,?)DUAL=1,0
1F(T.GT h,8%0, KEY(U) 67

10

PRINT(LINEa22+I)=FX(T)
PRINT(LINE,32+1)=FY ()
PRINT(LIME,42+1)=DFZ(I)
PRINT(LINE,S2+1)=DELFZ(I)
PRINT(LINE,62+41)3FZ(I)*(DUAL+L,)
PRINT(LINE,72+41)3FSX(1)

CONTINUE

PRINT(LINE,BI)=XL
PRINT(LINE,BU)=YL
PRINT(LINE,85)=TBREEZ

CUTPLIT ARRAY NGW SET UP

GET READY TO PRINT

LIM=2
KINMNs7

SURPG=PAGE

1F (AFS(P

60 10 3"
CONTINUE
IF (Y(2)
IF ((X+,2

s

1s° SECONNS axnvyt ¢ ) PH*)ARTIC,

QLE.
2)

ﬂ)DUAL 1,0

ST, IGUIT) GO TO 4S3
IF(Iha EN,IPLGT)IGO TO 240¢
WQITE(Yt.USU) x,PS1

4S54 FOPMAT (2, +xx(OMPUTATIONS ARE STOPPED*ﬁ’/' *, %%k TIME 1S *,F6,2RRZ=T794¢

n,A) GO To 340

«GE, TI¥F) GO TO 322

IF(INUMP EN,1IGD TN 3¢8

TF (InW
RETURN
CONTINUE

o NE,

n) IAzlMwy

1F(INA,EN, TPLCTIGO TO 2¢aAa

WRITEC(T%,471) TITLE(1),(TITLECNCOLCJI)),J=1,1C0L)

CONTIMVF

1F(Ihw NF,IPLOT)GO TO 20@9
WRITE(1+*,2702)

FARMAT(SX, "=1,00%)
WRITE(INm]p2011)
FORMAT(RMULTIPLE PLOT 2«82 °)
READCIR,121)ANS

1F (ANS,EN,YES)IGRD TO 2009
»FttF(Ir,twa)xcol
leTE(lv.107)(~c0LCI) I=1,1C0L)

CONTIMUE

DO 257 K=1,LINE

ANGLE IS *,Fe, 2:' DEGREES wax’)

54

BRZKT7820
ARZHTEAS
BRZHT781
BRZH781S
BRZH7822
BRZHT7825
BRZM783C
RRZK781S
BRZH7HUP
BRZHTEUS
RRZIHT8S:
BRZH78SS
BkZHT786
BR2ZHT784S
BRZHTET?
BRZHTETS
RR2KW7882
BRZHTHRS
RkZHT789D
BRZHT7E9S
BRZH792?
RR7H792S
BRk2¥7912
BRZHT791S
RRZKT7922
BR7K792S
BRZ=T7832
RKZKT793S
RRZM7Q4
RR2K794S
RRZ2H79S™
RRZR7956%
BRZMT9K
BRZ"M796S
BRRZMTI97"
Rk74797S

RxZIHTQRS
BRZWTQS?
BRZHTG9S
BRZHRE2Y
PRZMRGATY
BRZHABILY
BRZHBE 1S
RRZHAND2 Y
RRZHB¥2Y
BRZHAMIY
HRZHBY' IS
BRZHBL U
BR7HBLUS
RRZ2HBVS?
BR7ZHANKUSS
RRZHR 4
RRZHALAHS
RRZHABCTY
RRIHATTS
AFRZHAAY
BRZHB!AS
BRZHAV OV
RRZHR(9Y

e

L




(s NaNe]

(a NaRel

25!
252
253
254
255
256
257

4se

Sa3

341

L 3]

41
use
433
aiy
4ns
ane
aq7
uns8

k&

AR

1

O NV ) e

GO TN (251,252,253,25U¢255,256),1C0L

BRZHAR1 QA

VRITE(T~,u0u3) PRINT(K,1), (PRINT(K,NCOL(J)),J=L,ICOL) RRZHBLI0S
60 1O 257 BRZHB11C
ARITE(T#,0900) PRINT(K,1), (PRINT(K,NCOL(J)),J=1,ICOL) BRZHA115
GO TO 257 BRZHA129
WRITF(Tv,875) PRINT(K,1), (PRINT(K,NCOL(J)),J=1,1COL) BRZHB125
G0 10 257 BRZHAIZ Y
WRITE(T#,4Ra) PRINT(K,I);(PRINT(K,NCOL(J)).J:]!ICOL) BRZHA13S
G0 T 257 BRZHA1UWY
PRITECI®,427) PRINT(K,1),(PRINT(K,NCOL(J)),J=1,1C0L) BRZHB145
GO T0 257 BRZHALSH
WRITE(1~,4AB) PRINT(K,1), (PRINT(K,NCOL(J)),J=1,1COL) BRZHA1KS
CONTIMUE BRZHAL 6V
IF(INm NEL D) TW=INWY BRZMB165
WRITE(I~,458) BRZHB17¢
FORMAT(’2°,°D0 YOU WANT ANY MORE OUTPUT?’) BRZHB17S
READ(IR,111) AMNS , BkZHBIRY
IF (ANS (NE, YES) GO T0 3@t BRZHB18S
WRITE(Iw,105) BRZHAL1QY
READC(IR,1v0) ICOL BRZHB19S
WRITF(TIW,126) BRZHB2( ¢
READ(1R,167) (NCOLCI),I=1,1COL) RRZIHBR22S
D0 s7% I=t,]1CO0L RRZHB21C
MCCLCII=NCOLLTI) ¢ BRKZHR21S
IFCINW HE, ) Inz NN BR2HR227
GO 10O 3ua BRZHR22S
COMTINYE RR7-«RP™
PRMT(S) =1, RRZHR21S
1F (Y(2) JLE, 7,2) PRMT(S)=4, RRZHA24 A
IFCINUMP EQ,1)PPMT(S5)s6, BRZMR24S
IF (IMa JNE, 3) IWwzIhwi RR7ZHA2S:
RETURM RRZhB25%
ARIHBRAL

FCRMATS RRZHB2AKS

: RR7KHB27?
FORMAT(?17,7(2X,A8)) RRZKHBR2T7S
FORMATIF10,2) BRZHRZ2R?
FORMAT(2F1%,2) RRZHBZ2RS
FORMAT(3F10,2) RRZHB29Y
FORMAT(AF17,2) RRZHR23IY
FORMAT(5F17,2) BRINE 32V
FORMAT(6F12,2) BR7ZHB32S
FORMAT(TFLIM,2) BR7RAZY(
END BFZHARI1S
RKZHR3D.

RKZrHA32S

ARNAARRRRARKR AR AR AR R R AN KRR AN R AR KRR AR AN AR R AR AR AN AR AR AR A BRZMHARIZ
SURROUTINE TIKE(Y) ) BR7HB3I3S
KEARRRANRARARAR R R AR R AR R AR R R AR A A NN R R AR AR KRR AR AR RN R AR RAR BF7HA3UL
ARZHAIUS

BRZHR3SY

DIMENSTOM Y(B8),PRMT(S),DERY(8),aUX(16,R),CIACIN),FZCI@),FSX(1R), RK7HR3KS
DFZCIC) o PELFZCL),FX(1A)2FY(1E) RFZHA3GY

REAL MU, MUS,M1,M2,11,12,MUS,“UT(14),MUSLOP,MUX,MUMAD(12), IQUTT Al ZHRIAS
caoMMnN “1.“2,"1.”?.A.“.C.H.H.74a21072-GAH1,GA”P.HUS.Rnga”ELTA:“‘7““37?

sWINY,FY DFZ)DELFZaTINF FX,DKEY,VEL,AAA,AAT, KEY (4],

.

MUSLOP(10),BFT(15,7), ITAB, IXON, ITARS,STEER(25/,2) ¢ 1SAV,
GAM3,GAMY, TRUCK, IGUIT

55

T oT2, V3, CIA0FSX kL, INTT oI, T2, DERX(U),FHBZ(1A),ALPHALIA)RRTZHARSTS

Be 2HRARD

MUCTIO) ,ANTEFF(1:4,2), INUHP , XDUMP, XDOFF ,MUS(1¢) ,KEYANT(3),H~7+R38S

AZIHR 397
BRZMHA3Z9S




g NaNal

OO

o s XaXel

COMMON  /10/IRe1IW

IAX=1
IFCY(2) LT, 5.,0) RETURN
DO SA0 K=1,5
TANDEM AXLFS , :
TF (Ko Ef, 34 AND KEY(1),LT,1)6N TN 520
TF(KoEN SeANDKEY(3),LT,1)GO TO 529
1[1=2e¥=}
I12=0*X
DUAL TIRES
DUALS M MY )
TF(KyGTo1aANY K LT U AND KFY(2),6T,0)DUALSL,A
TF (K GT 3o AnDKEY(4),6T2)DUAL=L,Y
WHEFLS | ANG 2 ARE IM GROUP 1 3=6 ARE IN GROUP 23 7=10 ARE
IN GROUP 3, »
IF(K,GT, 1) TAXS2
IF(K GT,3)14X=3

ANTILNCY OPTIONS

14 CONTIKNUE
I11=?e
Do 41 I=114,112
60 TN 224
141 CORTINVE
GO 70 S"a

TIRE FORCES

24t COMTIUE

FOR 2 TIRES IF DUAL
FX(I)==FSX(I)
ALFHAG:CIA(I)*ALPHA(I)/(“U(I)aFZ(I))
1F (ARS(2LFBAR) ,GE,3,)60 TC 275
FY(I):-“U(I]*FZ(I)*(ALFFAQ'(ALFBAR*ABS(ALfBAR))/3.
1 +(ALFRAR®%3)/274)I%(1,¢40UAL)
GO 10 2.6

20S SGh=1,"
IF CALFRAR LT ¢4,)S5GH==1,2
FY(T)==“U(1)*FZ2(1)%(1,+0UAL)*SGN

2ne COMNTINUE
"UMOD(I):HH(I)-(1.0-1.72tAQS(ALPHA(I)))

IF(MHMHD(I].LT.MUS(I)*CCS(ALpNA(I)))"U“OD(I)=H”5(I)*COS(ALPHA(Y))

IF(A“S(FX(I)J.GE.”UPHD(I)!FZ(I)*(l.ﬁDUAL))GU 70 292
MUXze (FX(1)/7(1,+DUALYI/FZ(T)
Sz (nUX/eu(I)) *SLNPCT)
FYCI)=FYCI)*FSLIP(S)
GO 70 14y

2M2 CONTINUE
160TNaKEYANT(TAX) +}
GO TN (2713,20d4,274,204, 274),160TN

223 CONTINIE
FX(I):-PHSCI)*FZ(I)'COS(ALPNA(I))*(1.’DUAL)
FY(IJ:-HUSIIJ'FZ(I)*SIN(AL°HA(I))*(l.ODUAL)
GO 10 U1 . }

204 COMTINUE _ , ‘ o
D£L151=FY(I)*HUS(I)tFZ(I)*SIN(ALPHA(I))t(1.¢DUAL)

56

BRZHBRYAY
BRZHBUWS
BRZHBULY
BRZHRU1LS
RRZHAL2Y
BRZHBU2S
BRZHBY43Y
BRZHAUZS
BRZHBUUY
BRZHBUUS
BRZHBUSY
BRZHBUSY
BRZMBUSKY
BRZHBULS
BRZHB4TY
RRZHRUTS
BRZHRURY
RRZHRURS
ARZHRU9P
BRZHARUIS
BRZHASAY
BRZHBSOS
BRZHAS1Y
BRZHBS1S
BRZHBSPC
BRZHBSZ2S
BRZHARSIY
RRZHRS IS
BRZH8SU
BR2HARSUS
BRZHARSST
BRKZHASSS
RRIHASH
RKZHASES
RRZHRST¢
RR2HARY TS
RRZHRGA?
RRZHARSAY
BRZHARBQD
BRZHARSAS
RRZHAGN?
BRZHRH S
RR7HRL1
RRZHR61S
BRZHRG62V
RRZHBH2S
RRZHB6 L
BRZHALIS
RRZHARHUD
BKkZHBKHAS
BRZHABESY
BRZHB6SS
BRZHAKEC
RKZHBKKS
RRZHAGT?2
ARR7ZHBGTS
RRZHRLRA
RRZHBGLAS
RRZHAAGE
BRZHAG9S

P L



s Na Na

o000

[aNa

(a NaNa)

(2 NaXs)

FYCI)2=MUSCII®FZCIISTH(ALPHA(CT) )N (1, +DUALY+ANTEFF(I,1)*DELTAY
DELTA2=(MUS(T)*COSCALPHACL))=MU(T))*FZ(])
FXCI)2(=MUS(I)*FZ(1)*COSCALPHACTI))+ANTEFF(I1,2)*0ELTA2)x(1,+DUAL)
60 70 141

50 CCONTIMUE
RETURN N
END

RRRRRANRAASNANRN A AR AR IR AR AR KRR R AR AR AR ARRNAARRR R AN AR R A&
FUNCTION FSLIP(S)

AERRRR R AR RN ARR AR AR R RN AR R R R AR R AR R RNRAARNR A AR AR R AR AR ARA

DIMENSINN F(6),FDIFF(6), SLIP(b)
COMMON 710/ IR, 1w

DATA YES /°Y°/

DATA SLIP /0t eSo o180 elS0e24e 425/
DATA F /3,00 oRByeblyg lb9,33,,26/
DATA INITIA 79/

IFCIMITIALRT,,A)GO TO 12
WKITE(]7,900)
QUR FORMAT(EwOLULD YOU LIKE TD ENTER KEW SLIP ROLL-OFF TABLE?’)
READ(IR,A1X) AMS
A2 FORMAT(L1)
IF(ANS  MFGYESIGD TO o
WRITE(I~,921) 4
QU1 FORMAT(’EMTER F(S) FOR SLIPS OF M@, ,PS,,12,,15,,27,,25"/
1 *3EPARLTE 6 MUMRERS RY CCUMAS,’)
READ(IR,R2L)(F(1),121,6)
BN] FORMAT(AF1D,0)
1 CONTIMUE
SDIFFz,vS
FDIFF(1)=0,
be 5§ 1=1,5
J=T+1
S FOIFF(J)=F(J)=F(D)
INITTASY
1@ CONTINUE
00 27 1=t,10
IF(S.ENSLIP(1))GO TN 30
IF(S,LT,SLIP(1))GO TO 25
2P CONTIMUE
25 IMi=lIey
FSLIP=F(IM1)+(S= SLIP(I“!))ﬁFDIFF(I)/SDIFF
RETURM
30 FSLIP=F(T)
RETURN
END

AREARR AN RRNA KRR AR R RN R RN AR AR R RN R AR R AR R RN AR AR AR R R AR
SUBROUTINE EXPLAN(NUMRER, ISHOW)
AR RARRARRAR AR AR NN RN R KRR AR AR A AR R R RN RN R RN AR R AN ARAR

COMMON /107 IR, IW
DATA YES /°Y°*/
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BRZHATAQ
BRZHRTPS
RRZ=RT 1V
BRZKAT 1S
BRZHBT2¢
BRZMAT2S
BRZHART 3
BRZMART3S
BRZKBT U
BRZHATUS
BRZHB7ISY
BRZHBTSS
RRZHB76C
RRZHRTAS
BRZNATTC
BRZHBTTS
BRZHAR78
BRZHRTARS
BRZHART797
BRZHART7QS
BRZH& (A
RR7HBB2S
BRZHREL ™
ARZHAGLS
BRZHBEZV
BRZHREPS
RRZKRRY"
BR2HABIS
BRZHARBRUD
RRZHBBRUS
BRZWAES?
RRZRHRASS
BR7ZHARG
RRZHRKAS
RRZHARRT A
RRZHRRTS
RRIHA/RA:
ARZHARRRS
BRZrRE9:
BRZHARQS
RRZMHAQAL
RRZMRYAS
BRZHAG
BRZHAR91S
BK2HR92C
BRZHBG25
BRZHRG
BRZHAQ1S
BRZHAQ U
BRZMHRQUS
RRZKHAQS,"
BK2KHARQSS
BR7HRAK
RRZMROAS
BRZHARQTP
AKZHAQTS
RP7HAQR?
RRZH89AR5
BRZHRQQ9
RRZHAQQY




;

c \
c _
GO TO (1,12,13,14,15,16,17,18,19),NUMBER
{ WRITE(Iw,1904@)
RETURN .
100Q FORMAT(' SINCE THE "EXPLANATION DPTION® HAS REEN REQUESTED, ?/
1 ¢ SUPPLFMELTARY IMFORMATION 1S PRINTED THE FIRST TIME THROUGH®/
2 ° THE EXECUTION OF THE PRNGRAM TO AID THE USER IN UNDERSTAND=?/
3 ¢ ING THE PROGRAM,?/
S ¢ It RESPODNDING TO AnY RUESTION FOLLOWIMG, A YES<RESPONSE?/
6 * wILL AE ASSUMED IF THE FIARST LETTER OF THE RESPONSE IS "Y,"*/
7 ¢ ANY OTHFER RFESPONSE +ILL HRE ASSUMED NODG*/)

12 WRITE(I®,12v028)

12000 FOPLAT(/¢ Hy ENTFRING "Y", THE VALUE ENTERED FOR EACH PAR=‘/

§ ¢ AMETER IS PRECENED RY ITS IDENTIFYING PARAMETER NUMBER, ITS*/
2 * AREREVIATICw, ANMD ITS VERRAL DESCRIPTION,?/
3 PREMTFR RESPNNSE:®/) :
RETURN
13 WRITE(I-,13020)

13036 FORVAT(? IDEMTICAL ANTILOCK SYSTFHMS ARE ASSUMED FOR TANDEM®/

' ®RAXLES, ENTER ANTILOCK CODEs*)
RETUR®Y

14 WRITE(Tn,14704)
WRITE(Tr,14801)

14RRP FORHAT (/' TIRE PARAMETFLS AND I,.D, NUMRERSS?/

¢ NUMRERS IN PARENTHESES ASSNCIATED wITH TIRE PR{PERe’/

TIFS CALF, “uP, MIUS, AMD SP KEFER TO A PARTICULAR TIRE,’/
THE YTT1RES ARE MUMREREND AS FOLLUWS:?/

1 AND 2% TRACTNR LEFT FRONT AMD RIGHY FRNNT,RESPECTIVELY,?/
3 AND 42 TRACTOR LEFT REAR AND HIGHT RFAR, RESPECTIVELY,?/
1F THF TRACTOR HAS TAMDE* aXLFE3, 3 AND 4 ARE TRHE LEFT anD’/
RIGHMT TIRES, RESPECTIVELY, NN THE LEADING TAMDEM,’/

S AMD 63 TRACTOR LEFT TRAILING TANDNEM AnD RIGHT TRAILING®/
TAHDEM, RESFFCTIVELY, S &MD K ARE IGHORED IF SINGLE AXLE®/
OM THACTOR REAR,?/

7 AMD 8% TPAILER LEFT AND RIGHT, RESPECTIVELY, IF THE °/
TRAJILFR wWAS TANDEM AXLES, 7 AND B ARE THE LEFT AND RIGHT?/
TIRFS, RESPFCTIVELY, ON THE LEADING TAHNDEM, )

D> 00T TNE W &
L YK S Y N K R S JE R YR Y

-

14532 FORMAT(
4

9 AN (g TRATLER LEFY TRAJLIMG TANDE™ AND RIGHT TRAILING®/
TANDEM, RESPECTIVELY, 9 AND 10 ARE IGHOKFD IF SINGLE AXLE®/
ON TRKAILER,?/7/
VALUES ARE ENTERED PER TIRE, EVEN IF DUALS ARE INDICATED,®/
TIVES 1 AMD 2 ARE ASSUNEL BEQUIVALENT; TIRES 3, 4, 5, AND?/
6 ARE ASSUMEDR EQUIVALFMTs aAND TIKES 7, 8, 9, AMD 12 ARE */
ASSUMED EQUIVALENT, IF STHGLE “U=SLIP CURVE IS OPTED,’/
TIRES 1 7O {% HAVE ThF SAME MU=SLIP C!HRVE, IN THIS 7/
® CASE VALUES FOR TIRE 1, ONLY, ARE ENTERED,/)

RETURN
15 WRITE(T.,15428)

SCOMT P> OWN —
* @ ® 4 % 8w

1530 FORMAT(/® RRAKE FORCE TARLE1®/

s > - -

¢ AT LEAST 0OME LINE MUST RE ENTERED, THE INITIAL TIMF?/
MUST RE AT TIME T=¢®, HRAKFS ARE NUMHERED IN THE SAME °*/
MANNER AS ARE TIRES, GLRAKES 3 AND S ARF FQUIVALENT AS ARE?/
4 AMD 6 (THOUGH RRAXES § ANND & ARF JGMORED IF THE TRACTOK®/
HAS A STIMGLE REAK AXLE), THEREFORE, TARULAR DATA 1S°/

NOT EMTFRED FOR HRAKES § AND §, THE SAME IS TRUE FOR THE?/
TRATLFR HRAKFS, TARULAR DATA IS ENMTEREDN FOR HRAKFS 7 AND?Y/
8 ONLY, HRAKES 9 AMND 10 ARF ASSUMED INENTICAL TO HRAKES®/

7 AMD 8, RESPECTIVELY, OR IGNORED IF THE. TRAILER HAS A ‘/

@NOCNEWWN =

® % ® 3 % & ® o

BRZHIPP
ARZHIAOS
BRZHQQ1 ¢
BRZHQA1S
BRZHIA2Y
RR7HA2S
RRZHO¢¥ 3
RRZHIE IS
RARZMOLYE
BR7HILUS
HRZMOPSE
RRZHI¥SS
RRZHAUAC
RKZHIE 65
RRZHOv Tv
BRZHIQ7S
BRZrIuAWY
BRZHALRS
RRZHOUQ 2
BR7HI{9S
RF2HIL P
BRZHI1 VS
RKZHOY1 1 C
RR?2HO11S
BRZHO 1P
RKk2H912S
RRZHQ L 3w
RRZH9113S
ARZHALUD
RK7HO1USY
RRIHI1S
RK7H915%
A-7HG L6,
RKZH916S
Rk72HO17?
8i1219178
RFZHILRY
BRZHIIARS
Rrk7H9 1O,
RFIHA1495
HR2MHQZ2P D
ARZHI2NS
RRZHO21
RRZKI921S
REZ2HG22V
BRZHI22S
RRZHO21D
BRRZHA213S
BRZHI2ug
RRZH924S
RRZHIZS
RRZHI92S5S
RRZHI2 K,
RHZHA246S
RHZHO2 T
RRZHG2TS
Hr7HQ2R Y
Ak ZHI92RS
RRZH92972
BRZH9295




9 * SINGLE AXLE, LINE { FOR A STEP BRAKE INPUT wITHONT SIDE®/
A % TN SINE IMHALANCE MAY BEQ (", sPer(er i, ,1000,,1502,,15%0,°)

RETURN
16 WRITE(I4,16400)
16042 FORMAT(/? STEER TABLE:*/

+ * AT LEAST ONE LINE MUST RE ENTERED' TAND THF FIRST LINE?/
1 * MYST RE AT TIME T=¢, EACH LINE COMTAINS THE TIME FOLLOWED®/
"2 * BY THE AVERAGE STEER ANGLE (IN DEGREES) OF THE TRACTOR'’/
3 ¢ FRONT nwHEELS,”)
RETURM
17 WRITF(Iw,17008)
17040 FAR“AT(/* [F YNU ANSWER "y» TQ THIS QUFSTINN, YOU MAY ENTFR A’/
1 * AMOLE MEw DATA SET OR ELSE TERHINATE THE PRNGRAM, ANY */
2 ? QTHER RFSPONSF WILL ALLOW YNU TO CHANGE ANY OF THE INPUT®/
3 ¢ DATA WITHOUT ENTERING A w+OLE MEW DATA SET,’/
4 *REMNTER RESPONSE:?)
I1SHQw=A
RETURN
{8 WRITE(Iw,1R80AY)
18PA% FOR™AT(/® A "Y"«RESPANSE WTLL ALLCW YOU TO ENTER At INITIAL °/
1 ¢ ARTIC, AWGLE wHEN YDU CHANGE PARAMETE®S, OTHERWISE, THE®/
2 ' INITIAL ARTIC, ANGLE NILL Be ASSUMED @, '/’&ENTER RESPONSE £ %)

RETURM
19 WRJITF(1+,19707)
19700 FORMAT(/ ' ANTILOCK EFFFCTIVENESSt®/

4 ¢ Te0 COEFFICIENTS ARE ENTERED WERE==THE LATERAL COEF="
{ *FICIENT, FOLLOWED RY TKE LONGITUDINAL COEFFICIENT,®/)
RETUR W

END

59

RRZHIIPO
RRZH93NS
RRZHI 3¢
BRZMI31S
BRZHI3P¢
BRZHII2Y
BRZH933:
BRZ1933S
RRZHI3UAN
RRZH9I3US
BRZHO 35
BR7HI35S
BKZH93AQ
RRZHA34S
BRZH9372
BRZHG37S
BR2H9 38N
BRZ2H9385
BRZH939D
RRZK939S
RR2RUQ¢
RR2HOUCY
BRZH94 0
RRZmAUL1LS
BRZMQu2(
BR2¥OU2S
BRZMQU43?
BR2»943S
BRZHOU4UL




nnnnnnnnnnnnnnnnnnnnnnnnnn'nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn'

PR ) . . v .

-

LI L . L ] L T S R R N ’

SUBROUTINE HPCG

PURPGSE
T0 SNLVE

.

A SYSTEM OF FIRST ORDER CRDINARY GENERAL

DIFFERENTIAL EQUATIOMS WITH GIVEMN IMITIAL VALUES,

USAGE

CALL HPCG (PRMT,Y,DERY,NDIM, IHLF,FCT,0UTP,AUX)
PARAMETERS FCT AND OUTP REQUIRE AN EXTERNAL STATEMENT,

DESCRIPTION
PRMT -

PRMT (1)~
PRMT(2)=
PRMT(3) =

PRUT(4) =

PRMY(S) -

OF PARAMETERS )

AN INPUT AND OUTPYT VECTOR WITH DIHMENSION GRFATER
OR EQUAL TO 5, WHICH SPECIFIES THF PARAMETERS CF
THE INTERVAL AnuD OF ACCURACY AND WHICH SERVES FOR

COMMUNICATION RETWEEN OUTPUT SUBROUTINE (FURNTSHED

BY THE USER) AMD SUBROUTINE HPCG, EXCFPT PRMT(S)
THE CNOMPONEMNTS ARE NOT DESTROYED BY SUBROUTINE
HPCG AND THEY ARFE )

LOWER #0OUND OF THE INTERVAL (INPUT),

UPPER RAOUND QF THE INTERVAL (INPUT)Y,

INITIAL INCRE“EMT OF THE INDEPENDENT VARIASBLE
(INPUT), '

UPPER ERRCR BNUND (INPUT), TF ARSOLUTE ERRNRP 15
GREATER THAN PRMT(U4), IMCREMENT GETS HALVED,

IF INCREMENT 1S LESS ThAN PRMT(3) AND ARSOLUTE

ERROR LESS THAN PR4T(4)/57, IMCREMENT GETS DOUBLED,

THE USER “AY CHANGE PRMT(4) BY MEANS OF HIS
QUTPUT SURROUTINE,

NO IMPUT PARAVETER, SUBROUTINE HPCG INITIALIZES
PRMT(S)=¢, IF THE USER wANTS TD TERMINATE
SUBROUTINE HPCG AT ANY NUTPIT PNINT, HF HAS TO
CHAMGE PRMT(S5) TO NONeZERND RY MEANS OF SURROUTINE
OUTP, FURTHEF COMPONENTS 0OF VECTGR PRMT ARE
FEASIBLE IF ITS CQIMENSIOM IS DPEFIMED GREATER

© THAN S, HOWEVER SUSROUTINE WPCG DOES NOT REQUIRF

Y -
DERY -
NDIM -
IHLF =
FCY -

AND CHANGE THEM_, NEVERTHELESS THEY MAY RE USEFUL
FOR HAMDING RESULT VALUES TN THE MAIN PROGRAM
(CALLING HPCG) WHICH ARE NATAINED RY SPFCIAL
MANTPULATTIONS «1TH QUTPUT CATA IN SUBROUTINE OUTH,
INPUT VECTOR NF IMITIAL VALUES, (DESTRQYED)
LATEROY Y 1S THE RESULTILG VECTOR NF REPENDENT
VARTARLES CNMPUTED AT IMTERMENIATE PQINTS X,
INPUT VECTOR OF ERROR WFIGHTS, (NDESTROYED)

THE SUM OF ITS CONPONENTS MUUST BE EAUAL TO o,
LATERON DERY 1S THE VECTOR NF DERIVATIVES, WHICH
BELONG TO FUNCTIOY VALUFES Y AT A POINT X,

AN IMPUT VALUE, wWHICH SPECIFIES THE NUMRER OF
EQUATINNS [N THE SYSTEM, '

AN OQUTPUT VALIIE, WHICH SPECIFTES THE NUMBER OF
BISECTIONS NF THE IMITIAL INCREMENT, IF IHLF GETS
GREATFR THAN 10, SURRNUTINE HPCG RETURNS WITH
ERRNR MESSAGE THLF=1{ INTO MAIN PROGRAM,

ERRNR MESSAGE [HLF=12 NR IH|F=13 APPEARS IN CASE

HPCG
HPCG

cessssHPCG

HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
KPCG
HPLG
HPLG
HPCG
HPCF
HPCG
HPCG
HFCG
HPCG
NECG
HPLG
HPLCG
HPC (G
HPCG
HPCG
KFCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
KPCG
HPCG
HPCG
HFCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
HPCG
MPCG
HPC G

PRMT(3)=y OR IN CASE SIGN(PRMT(3)) 4NELSIGN(PKMT (2)=HP(G

PRMT (1)) RESPECTIVELY, ,
THE NAME OF AN EXTERNAL SUBROUTINE USED, 1T

60

HPCG
HPCG

1@
2¢
30
e
S
60
70
B
Qe
jae
11e
{o¢
13
14?
{se
160
17¢
{an
19¢
e
21e
22
23y
2uy
250
262
27¢
rd34
29¢
I0p
e
L¥1%
i3
Iuz
ISy
36¢
370
3ne
39n
420
410
4o
a3e
4ap
4sa
de
are
4R
49y
sap
514
52¢
53¢
549
552
560
570
S8
590
6y
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COMPUTES THE RIGHT HAND SIDES DERY OF THE SYSTEM HPCG &1

Y0 GIVEN VALUFS OF X AND Y, ITS PARAMETER LIST HPCG 620
MUST BE X,Y,DERY, THE SUBROUTINE SHNULD NOT HPCG 63C
DESTROY X AND Y, HPCG 647

OuTP « THE NAME OF AN EXTERNAL OUTPUT SURRCUTINE USED, HPCG 650
1TS PARAMFTFR LIST MUST BE X,Y,NERY,IHLF,NDIM,PRMTHPLCGC 66
NONE OF THESE PARAMETERS (EXCEPT, IF NECESSARY, HPCG 673

PRMT(U) s PRMT(S))ees) SHOULD RE CHANGED BY HPCG 680

SUBRNUTINE aute, IF PRMT(S) IS CHANGED TO NON®ZERO,HPCG 690

SUBROUTINE HPCG IS TERMINATED, HPCG 720

AUX e AN AUXILIARY STNRAGE ARRAY WITH 36 ROWS AND NDIM HPCG T1C
COLUMNS, HPCG 72¢

HPCG 73¢

REMARKS HPCG 747

THE PROCEDURE TERMINATES AND RETURNS TO CALLING PROGRAM, IF HPCG 750
(1) MORE THAM 10 RISECTIONS OF THE INITIAL INCREMENT ARE HPCG 760
NECESSARY TO GET SATISFACTORY ACCURACY (ERROR MESSAGE HPCG 77¢

InLF=11), HPCG 7R?

(2) INTTTAL INCREMEMT IS ERUAL TO @ OR HAS WRONG SIGN HPCG 797
(ERROR MESSAGES IHLF=12 OR IHLF=13), HPCG 87¢

(3) THE WHOLE INTEGRATION INTERVAL IS wORKED THROUGH, HPCG 81¢

(4) SUBROUTINE OUTP HAS CHANGED PRMT(S) TO NON=ZERO, HPCG 824

, HPCG 83C
SUBROUTINES AND FUNCTINN SURPROGRAMS REAUIRED HPCG &up
THE EXTERNAL SYUBROUTINES FCT(X,Y,CERY) AND HPCG 857
OUTP(X,Y,DERY, THLF,NDIM,PRMT) MUST BF FURNISHED BY THE USER,HPCG Béi

» HPCG 872

METHOD HPCG BRE
EVALUATINY IS DGHE BY “EANS OF HWAMMINGS MONIFIED PREDICTOke HPCG 89¢
CORRECTOR METHOD, IT IS A FOURTH QRDER METHOD, USING 4 HFCG 90
PRECEENIMNG POINTS FAR.COMPUTATION OF A NEW VECTOR Y OF THE WPEG 910
DEPENDENT VARIAELES, ’ HPCG 92¢
FOURTH OREER RilNGREeKUTTA METHOD SUGGESTED BY RALSTOM 1S HPEG 937

USED FOR ADJUSTHENT OF THE INMITIAL INCREMENT AND FOR HPCG Qu?
COMPUTATIOMN OF STARTING VALUES, “qPCG 95%
SUBROUTINE HPCG AUTOMATICALLY ADJUSTS THE INCREMENT DURING HPCG 96¢

THE WHOLE COMPUTATION Ry HALVING OR DOUBLING, " HPCG 972

70 GET FULL FLEXIBILITY IN OUTPUT, AN OUTPUT SURROUTINE HPCG 98¢

MUST BRE CODED RY THE USER, HPCG 99

FOR REFEREMCE, SEF HPCGLUN2

(1) RALSTON/WILF, MATHEMATICAL METHODS FOR DIGITAL HPCGI¢yP
COMPUTERS, WILEY, NFa YORK/LOMONN, 1964, PP,95=109, HPLGIR2¢

(2) RALSTON, RUNGE=KUTTA METHNDS WITHM MINIMUM ERROR BOUNDS,HPCG1@#3¢

MYAC, VOL,16, ISS.B7 (1962), PP,43i=u’l7, HPCGLRU?
A C HPCG145@
l!..l.-o-.lo.000OQ.0iOl'l0000.o.aoOocooo.o..c.l'OO....QO.OI.QO!Ol.HprGln6(
HPCGINTY

SUBROUTINE HPCG(PRMT,Y,DERY,NDIM, IHLF,FCT,0UTP,AUX) HPCG1¢RY
HPCG1A92

HPCGLI17P

DIMENSION PRMT(1),Y(1),DERY(1),AUX(16,1) HPCGI11¢
N={ . HPCG112w
THLF=n i HPCG113¢
X=PRMT (1) ' HPCGY14?
H=PRMT(3) : HPCG1152
PRMT(S5) =1, . HPCGLL6Y
N0 | I=t,NDIM : HPCGILT2
AUX(16,1)=2, HPCG1 1827
AUX (15, 1)=NERY(]) . ’ ‘ HPCG119¢

1 AUX(L, =Y (D) : HPCG12an

61
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(a Nal [a Xg]

o0

w0

10
1

12

13
14
15
16

17

18

19

“IF (e (PRMT(23=X))3,2,4

ERROR RETURNMS
IHLF=12

GOTO 4
IHLF=13 N
COMPUTATION OF DERY FOR STARTING VALUES
CALL FCT(X,Y,DERY)

RECORDING OF STARTING VALUES

CaLL QUTP (X, Y,DERY, LHLF,NDTIM, PRMT)
IF(PRMT(S)) 6,56

IF(IHLFYT,7,6

RETURN

DO 8 I={,NDIM

AUX(8,1)=DERY(1)

COMPUTATION OF AUX(2,1)
ISw=t
GOTo 12

Xz=X4H

‘DO 19 I=1,NDIM

AUX(2, )=V (])

INCREMFLT H IS TESTED BY MEANS OF BISECTION
THLF=IHLF+)

YzXeM

D0 {2 1s1,MDIM

AUX(4,1)=AUX(2,1)

Hz  S%H

M=z i

15uW=2

GOTO0 124

XsX+H '

CALL FCT(X,Y,DEKY)

Ns2

00 14 T=g,hDI™

AUX(2,1)=Y(1)

AUX(9, T1)=DERY(])

15W=3

GOoTo a2 .

COMPUTATION 0OF TEST VALUE DELT
DELT=2, .

DO 16 T=1,NDIM
FFLT=UEL7+AUX(130I)*ABS(Y(X)'AUX(H,I))
DELY= F66b6h6hTxBELT
IF(DEL"DRMI(“))lqc 19,17
IF(IHLF=10)11,18,18

NO SATISFACTORY ACCURACY AFTER 120 BISECTIONS, ERROR MESSAGE,
IHLF=11 :

XaXeH

GOTO0 4

THERE TS SATISFACTORY ACCURACY AFTER LESS THAN it BISECTTUNS,
XEXeH

62

HPCG121@
HPCG122¢
HPCG123r
HPCG1242
HPCG1252
HPCGi260
HPCGL270
HPCG1e28n
HPCG1293
HPCGY32¢
HPCGL31Q
HPCG1327n
HPCG1330
HPCGt34¢
HPCG13S¢
HPCG1360
HPCG137¢
HPCG138¢
HPCG139¢
HPCGl4ee
HPCGIUYD
HPCG1427
HPCGi U3y
MPCGYuuQ
HPCG14sR
HPCGlUby
HPCGI4Te
HPCGLusy
HPCGlase
HPCGISApD
HPCG1I51C
HPCGIS2¢
HPCG1532
HPCG154
HPCG15S,

- HPCG1SAKD

HPCG1ST¢
HPCG154ar
HPCG159¢
HPCGL67:
HPCG1616G
HPCGI62%
HPCG163Y
HPCG16U
HPCG16S?
HPCGl&6Y
MPCG167 2
MPCG16R2
MPCG1697
HPCGL 7o
HPCGLT7Y
HPCG172%
HPCGL73¢
HPCGI 74?2
HPCGYT7S52
HPCG1T762
HPCGIT7¢
HPCG1782
HPCGIT790
HPCG1800




Yz Xz Xa)

CALL FCT(X,Y,DERY)

DO 2 T=1,NDIM

2n

el

AUX(3,T)=Y(T)

AUX (143, 1)=DERY(])

Nz3 .

I1Sw=4 N
GOTO 12v

Nzt

XaX¢H

CALL FCT(X,Y,DERY)
X=PRMT(1)

DO 22 1=1,HDIM

AUX (11, 1)Y=DPERY (D)

220Y(I)=ANUX(1sI)eHx(,37SHAUX(B, 1) ¢,791666T+AUX(9, 1)

23

24
es
26
27
rd

29

3e

j00Q

1014

192

1#,2¢83333%AUX (1, 1)+,0416666T+DERY(]))

X=X4M

NzN+ 1

CALL FCT(X,Y,DERY)

caLL nUIP(X,Y,DERY, IHLF,NDIM,PRMT)
IFCPRMT(S)) 6,24, 6
TIF(N=0)25,207, 21

N0 26 I=1,H0IHM

AUX (N, D)=Y (D)

LAUX(N$T7, T)SDERY(])
CIF(N=3)27,29,292

DO 28 TI=t,NDIM

DELT=AX(9,1)+AUX(9,1)

DELT=LELT+CELT

Y(I)ZAUXCLaI)443333333xHxCAUX(R, [)+DELT+AUX(1014]))
GOT0 23

DO 32 I={,NOTIM

DELT=AUX(9, 1) +AUX(10,1)

DELT=DELT+DELT#DELT

YCI)=AUX(1p 1) 4, STSAH (AUX(8, I)+DELT4+AUX(11,1))
GOTo 23

THE FOLLNWING PART OF SUBRODUTINE HPCG COMPUTES BY MEANS OF
RUNGF=KLTTA “ETHND STARTING VALUES FOR THE NOT SELF=STARTING
PREDICTGRP=CORRECTOR METHOD,

DO 141 I=1,nDIM

Z=Ha ALY (N$T, 1)

AUX(S,1)=2

YCI)sAUX(N, 1)+, 4%

2 15 AM AUXILIARY STORAGE LOCATION

Z2X4, UrH

CALL FCT(Z,Y,DERY)

DO ¢ I=1,MDIM

Z=HaDERY (1)

AUX(6,1)=L
Y(I)SAUXCN) 1Y +,2969776%AUX(5,1)4,1587596%2

2=X4,4S57372*H
CALL FCT(Z,Y,DERY)
DO 173 Is1,NDIM
2=H«xDERY (1)
AUX(T,1)=2

63

HPCGIAR1O
HPCGLR2?
HPCG183Y
HPCGLB4C
HPCG1652
HPCG1B6Y
HPCGIBTE
HPCG1RRY
HPCGLRQY
HPCGI9 2w
HPCG191¢
HPCG192¢
HPCG193?
HPCG194¢
MPCGI9SC
HPCG1967
HPCG197¢
HPCG19R2
HPCG199¢
HPCGP 22
HRCG221 ¢
HPLCGRC2R
HPCG2u3e
HPCG2s U
HPCG2USY
HPCG2h6T
HPCGR2wT¢
HPCG2U8?
HPCG2P9°?
HPCG21 27
HPCG2L1Y
HPCG212 2
HPCG2137
HPCG2147
HPCG21S?
HPCG2167

- HPCGR1 77

HPCG21E .
HPCG219”
HPCGP22¢
HPCGR21¢
HPCG222¢
HPCG2237
HPCG224<
HPCGP2ST
HPCG226¢
HPCG227¢
HPCG22R?
HPCG2297
HPCG2327”
HPCG231 ¢
HPCG2327?
HPCG233.
HPCG234?
HPCGR23S¢
HPCG23h
HPCG237¢
HPCG2382
HPCG2392
HPCG2UDY¢




AOHOOON

[a N ol

o Nal o0

(e XaKel

(g Na)

193

-Y(I)=AUX(NrI)#.ZlﬁlﬁGUtAUX(S.I)-S.ﬂ5096StAUX(bo1303,832865*2

2=X+H
CALL FCT(Z,Y,DERY)
D0 104 I=tyNDIM

100RY (1)SAUX (N T)+,17476N3%AUX(S,1)=,55108AT*AUX(6,1)

2ae

ea1

ane

223

ecd

2”5

2ub

ea7

208

209

r3%%

141,205536%AUX(7,1)+4,171184B8xH=DERY(])
GOT0(9,13,15,21)»1IS%

POSSIRLE BREAK=POINT FOR L INKAGE

STARTING VALUES ARE CU“PUTED.

MOW START HAMMINGS HOUIFIED PREDICTOR=CORRECTOR METHOD,
ISTEP=0

1C71=3

1F(N=5)274U,272,274

N=R CAUSES THE ROWS OF AUX TO CHANGE THEIR STORAGE LOCATIONS
NO 223 tiz2e7

DO 223 I=1,NDIM

AUX {(N=y, T)=AUX(N, )

AUX (N+ b, IISAUX(N¢T, 1)

N=7

N LESS THAYN 8 CAUSES N+1 TO0 GET N
NN+t

COMPITATION 0OF NEXT VECTOR Y

D0 2735 I=i,NDIM

AUX(N=1,1)=Y(1)

AUX (N+Ay IISDERY(I)

XsX¢H

ISTEP=ISTEP+1

ICT=1CT+1

to 277 l=1,M01%
PAOELTZAUA(N=U, 1) +1,3333334H& (AUX(N#6, 1) +AUX(N+6s II=AUX(N+S, )+
TAUX(tivd, T)+AUX(NeU,]))

Y(I1)=NELT=,925619B%AUX(16,1)

AUX (16, 1)NELT

PREDICTOR IS NOw GENFRATED IN ROW 16 OF AUX, “ODIFIEN PREDICTOR
1S GEMERATED IN Y, DELT MEANS AN AUXILIARY STCRAGE,

CALL FCT(X,Y,DERY)
-DERIVATIVE OF MODIFIED PREDICTOR 1S GENERATED IN DERY

D0 278 I=i,nDIN
ADELT=, 125% (9 A AUX(He1, T)mANX(N=3, 1)+, #H* (DERY (1) +AUX(N¢6, 1)+
TAUX(N+h, T)=AUX(1i45,1)))

AUX(1h, JISAUX(16, 1) =NELT

Y(I)=DELT+,1'74382172AUX(16,1)

TEST WHETHER W MUST BE HALVEOD OR DOUBLED
DELT=Y,

D0 279 I=1,MDIM
DELTSNELT+AUX (1S, 1) #ARS(AUX(16,]1))
IFCUELT=PRMT(u)) 218,222,222

H MUST NOT BE HALVEO, THAT MEANS Y(1) ARE GuO0O,
CALL FCT{X,Y,DFRY)
CALL OUTP(X,Y,DERY, IHLF,NDIM,PRMT)

. 64

HPCG241@
HPCG24ov
HPCG243¢
MPCG2ude
HPCG24S5¢
HPCG2u60
HPCG2uU7¢
HPCG2uB(
HPCG24sy
HPLC G250
HPCG251 ¢
HPCGeS2¢
HPCG253¢

RPLG255¢
HPCG2S4y
HPCGR2STY
HPCG2SAP
HPCG259¢
HPCG262
HPCG2610
HPC(L2627
HPCGR2630
HPCG264l
HPCG2 65
HPCG2660
HPLG26TC
HRPCGR2HRT
HPCh 269
HPCG270.
HPCG2TY
HPCG272¢

HPCGRT3.
HPCG2T4

" HPCG27S52

HPCGRT6
HECG2T71”
HPCG2T8:
HPCGR2T79”
HPCG2R2¥
HPCG281 ¢
HPCG2ErPY
HPCG2K3D
HPCG2RUD
HPCG2RSY
HPCG2R6Y
HPCG28T7C
HBPCG2RAD
HPCG2B9
HPC GO
HPCG291 v
HPCGR292 2
HPCG293
HPCG2942
HPCG29S
HPCG29hY
HPCG2972
HPCG2984

vi i

aa ek s




[a s NaKel

o NaNal

21!
212
213
214
215

216
21A

-219

227

IF(PRMT(5))212,211,212

IFCIHLF=11)213,212,212

RETURL:

IF(Ha(X=PRMT(2)))214,212,212

1F(ABS(X=PRMNT(2) )=, {%ARS(H))212,215,215 ‘ .
IF(NELT=, M2%PRMT(4)) 216,216,201

H COYLD BE COURLED IF ALL NECESSARY PRECEEDING VALUES ARE
AVAILARLE

IF(IHLFIP0L, 271,218

IF(ISTEP=3)271,219,219

IMON=ICT/2

IF(ICT=1~70D=TM0N)2A1,220,201

HzheH

ICT=14nn

THLF=THLF=1

- ISTEP=Q

2et

222

223

224

225

DN 221 I=1,nDIM

AUX (Ney, 1) =aUX (N2, 1)
AUX(Ne2, T1)=AUX(H=4, 1)
AUX(MaZ, 1)U (wh, 1)
AN+ A, T)ZALX(NGS, 1)
AUX(MN4S, 1) =alUx(n43,1)
AUX(N#id, 1)ALX(H4Y, 1)
DELT=AUX(L+h, 1) AUX(N+S, 1)
DELT=NELT+DFLTADELT
GAUX (16, 1158,962963%(Y (1) eAUX(N=3,1))=3,361111sH*(DERY(T)+DELT
1oAUX(N+Y, I)) '

GOTOo 271

H MUST RAF HALVED

THLF=IHLF 4

1CT=1rT+1CY

IF(IHLF=10)223,223,21¢0

H=, 52 H

IsteP=n

N0 224 I=1,NDIM
AY(l)=,tu390625% (87, tAUX(N-i,I)OIXS.*AU¥(N-2.I)#aa *AUX(Mw3,1)4
TAUX(NoUp 1)), 11 71BTSK(AUX(MNeh, T)mb xAUX (MG, 1) =AUX(Ned, 1)) 2H
PAUX(Mei, 1)=,00390029% (12,2 AUX(Me1,])4135,2AUX(N=2,1)+

1108, % ANX(H=3, I)SALUX(N®U, 1) )=, A23U375Su (AUXINSGL,I)+1B,2AUX(H+5,]1) =
2o, xAUX (Me U, 1)) 2K

AUX(N=T, T)=AliX(1i=2, 1)

AUX(N+d,T)=AUX (NS, 1)

Xz=XaH

DELT=X=(H+H)

CALL FCT(DELT,Y,DERY)

D0 225 I=1,nNND1IM

AUX(MN=2,1)=Y(1)

AUX(N+5, T)=DERY(I])

YCY)=AUX(N=G,])

DELT=DELT=(HeH)

CALL FCT(ODELT,Y,NERY)

DO 226 1=1,NDIH

DELT=AUX(N®G, TY4AUX(N4U,T)

DELTSPELT4+DELT+NELT .
PAUX(16,1)28,9629632(AUX(N®1,T1)=Y(]1))=3,3611112Hr(ALX(N46,]1)+DELT
14DERY (1))

65

HPCG299¢@
HPCG3vOC
HPCG3A1
HPCGI2¢
HPCG3 3¢
HPCG3 4w

- HPCG3 S

HPCG326¢
HPCG3TR
HPCG3IP8E

HPCG314e

HPCG315¢@
HPCG3167
HPCG317¢
HPCG3182
HPCG319¢2
HPCG32a¢
KPCG32tY
HPCG322T
HPCG323F
HPCG3247
HPCR32SY
HPCG32bC
HPCG32T7¢
HPCG32RY
HPCG3297
HPCG33P¢
HPCG33 Y
HPCG332v

HPCG333
HPCG3 34y
HPCG33S?
HPCG336
HPCG337%
HPCG338?
HPCG33232
HPCGILWQ?D
HPCG34t Y
HPLG34U2¢
HPCG343.
HPCG3END
HPCGYUSe
HPCG3uUb?D
HPCG3UY?
HPCG34B?
HPCG3u9
MR G3S22
HPCG3ISt 2
HPCGS2v
HPCG3IST
HPCG3ISU
HPCG35S5¢
HPCG35A¢
HPCG3STE

o @ AR s g

-

P PR




226 AUX(N+3,1)=DERY(D)
GOTO 246
END

66

HPCG3Sa¢
HPCG3S59¢
HPCG36Q0

Leopw
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SUBROUTINE SIMQ

PURPOSE
OBTAIN SOLUTION OF A SET OF SIMULTANEOUS LINEAR FQUATIONS,
AXz3 . .

USAGE
CALL SIMQ(A,B,N,KS)

DESCRIPTION OF PARAMETERS
A e MATRIX OF COEFFICIETS STORED COLUMMWISE, THESE ARE
DESTROYED IN THE COMPUTATION, THE SIZE CF MATRIX A IS
N BY N,
B » VECTAR OF ORIGIMAL CNNSTANTS (LENGTH N), THESE ARE
REPLACED BY FIuaL SOLUTION VALUES, VECTCR X,
N « NUMARER OF EQUATIONS AND VARIABLES, N MUST BE 6T, NNE,
KS =« QUTPUT DIGIT
@ FOR A NORMAL SOLUTION
{ FOR A SINGULAR SET 0OF EQUATIONS

- REMARKS
MATRIX A MUST RE GENFRAL,
IF MATPIX IS SINGLLAR , SCLUTTION VALUES ARE Mz AMINGLESS,
AN ALTERNATIVE SOLUTION MAY RE QRTAINEN AY USING MATRIX
INVERSION (MINV) &MU MATRIX PRODUCT (GMPRD),

SUBRCUTINES AMD FUNCTION SURBPROGRAMS RERUIRED
NOME

METHOD

METHOD CF SOLUTIOM IS 8Y ELIMIMATION USTMG LLARGEST PIVOTAL

SIMU

eeSIME

S1MQ
SIMQ
SIvG
SIm~Q
SIiua
SIMG
SIMQ
Simn
B ]
SIuvg
SIHg
stve
Siva
Siva
SIvo
SIMU
SIMQ
Sime
SIne
SIuq
SIMQ
S0
sIvn
SIv.
SIYGQ
SIMG
SImMg
SIvg
SIMQ
Siu«e
SIvG
ST

DIVISOR, EACH STAGE OF ELIMINATION CONSISTS OF IMTERCHANGINGSIMO

ROWS wHEN MECESSAPY TN AVOID DIVISION AY ZERD OR SMALL
ELFMEANTS,

THE FOR&ARD SOLUTINY TN NBTATN VARIABLFE N IS DANE IN

N STAGFS, THE BACK SNLYUTION FOR THF OTHER VARIABLES IS
CALCULATED RY SUCCFSSIVE SUBSTITUTIOMS, FINAL SOLUTINN
VALUES ARE DEVELOPER IN VECTOR B, WITH VARIARLE { IN B(!),
VARIABLE 2 IN B(2)reaaesaner VARTABLE M IN B(N),

IF NO PIVQT CAN RE Foup EXCEEDING A TNLERANCE OF 9,4,

THE MATRIX IS CCMSIDERED -STHGULAR AnD kS IS SET 10O 1, THIS

TOLERAMCE CAN BE MODIFIEN BY REPLACING THE FIRST STATEMENT,

LR ) N A voe e e e I T N B R S 4

......‘.!'..'......'........I......l..l.....l."I.I.....I.........

SURRNTIME SIMNCA,RA,N,KS) b
DIMENSION AC1),R(1) :

FORWARD SOLUTION

ToL=2,9
KS=?

JJzaN

D0 65 J=31,N
Jy=J+y

67

SIHG
SImqg
SIM(;
SIvG
SIM0
SI\«G
Siwmn
SImMNn
STVC
sIve
S1M0
S1vn
SIMG
SImMa
sivQ
SIvn
SIM0
SIvn
SIv0
sSina
S1Mu
SIMQ
SIMQ

{¢
2
3o
40
se
(12

o
(>

R{)

Qe
jes
11
122
{13
{d¢
{S¢
162
17¢
18
{a?n
cev
e1e
22?
232
242
2sr
26
ern
28+
207
It
312
322
I
37
352
382
372
3Rn
39¢
unpa
a1
42?
U3
aud
us,
Un?
472
qep
49
500
51¢
52
S3e¢
544
Ss5¢
sSer
S7T¢
SR2




aKaXg]

s NaNal

aNaNel

OO0

s XaNal

an
30

JJsJJeN+t
BlGA=yY
11=23J=J

D0 34 I=J,N

SEARCH FOR MAXIMUM COEFFICIFENT IN COLUMN

1J=21T+1

IFCARS(RIGA)=ARS(A(IJ))) 27,30,30
BIGA=A(IJ)

IMax=]

CONYTINUE

TEST FOR PIVQT LESS THAN TOLERANCE (SINGULAR MATRIX)

"~ 1F(ABS(BIGA)=TOL) 35,35,4d

35

ue

se

55

60
65

7@

KS=1
RETURN

INTERCHANGE ROWS IF MECESSARY

I1=J¢Ne(]=2)
IT=1HAXS]

DO 52 Kz J,N
ISEASE LY
12=11+17%
SAVE=A(TY)
A(I1)=A(12)
A(l2)=Savt

DIVIDE ESUATION BY LEADING CCEFFICIEMT

ACT1)=A(TY)/BIGA
SAVE=SR(IMAX)
BR(IMAX)Y=R(J)
R(JI=SAVF/BIGA

ELI“INATE NEXT VARIABLE

IF(JeM) §5,70,5%

10S=Nx(Je=y)

DO 65 IX=JY,N

IXJ=138+1X

1T1=Jd=-1x

DO 6@ JX=JY,N

IXJIX=Ne(JX=1)+1X

JIX=IxJI¥e]T
ACIXIXY=A(IXIX)a(ACIXIIXACIIX))
BCIX)=R(IX)=(5(J)xA(IXd))

BACK SOLUTINN

NY=Ney

IT=hay

DO 806 J=i,NY

1A=1T=J

18=ti=)

IC=zn

DO 8¢ K=1,J

B(lu)= B(IB)-A(IA)*R(!C)

+ 68

SIMQ
SIMG
SIrQ
SIMG
SIMG
sIMQ
SIMQ
SimMQ
SIMQ
SIMQ
SIvg
SIMQ
SI~g
SIMQ
SIvQ
SIMQ
sSIiMa
SIMQ
SIMO
Slvn
S1MQ)
R falt]
SIMQ
SImy
SIMG
S14Q
SIvn
SIvy
sIva
SIug
SIMu
S$Iv
SIMG
SIvMQ
SIMG
SI¥e
SInMG
SI~Q
SImMQ
SI4
SIMQ

5940
60¢
61C
620
63n
eue
65¢
b6
67¢
68¢
690
7a2
71¢
72¢
73¢
T4
15¢
76@
772
78¢
79¢
A,
g1e
Rev
83a
a4
asve
Bev
872
8ay
8oy
Qe
Qe
Q2
932
Qunp
95,
96 ¢
972
9an
9apo

SIMEIUnY
SIMatet?
sirate2y
SIHQt1el3y
SIMptean
SIMOt1aS?
SI~atesey
Sivglere
SIMyIARY
SIMaLeQp
Sivatiey
SIMRtLye
siMatlew
SIMQL130
SIMOtiuz
SIMLLLSA
SIMLLLer
SIvotL7e
SIMGgtae

o

e 1N



. TAzIA=N

8% IC=1C-1
RETURN
END

69

SiMatioe
SIMQtene
sSIMGi2ty
§IMgLe22e

o
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