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APPENDIX A

DATA DESCRIBING TRUCK COMBINATIONS IN CANADA—COVERING
EACH OF NINE BASIC TYPES OF CONFIGURATIONS



Configuretion 1.1. 3 RRLE TRACTOR + 2 RRLE SERMITRAILER

al |

%00
OHTARIC QUEBEC RE ALBERT A MANITOBA  BC
Typical GOV : ©8..96K £7..92K 80..87K £0...82K 80K 82..87K
OveralLength : 230m 210m 200m 200m 200 m 200m
Tandem Axles : D3I @4E"
Load @ Spread 279@51.55" 386@59™ 364@54" 3I/3I@-- BIe- 364 @59
K*) I25@60.63" 395.7@60"¢ I75@60" IS @se.TE
42.1@ 71™¢ 397@ 72"
Typical Tractor
Front Axie Load 12K 10...12K 9. 10K 10...12K 10K 10...12K
Yheelbase (a) 144..200" 144..190"  155..220"  190..220"  140..200"  180..220"
Sthw) Offset (¢) 7..14" 3 (” 0..1¢" 0..6" 6..16" 0..12"

Rear Suspension
-Tandem Spread 52,594 ,60,72" S4,60" 48,34,60" 54,60" 49,52,55" 54,60"
- Makes/Types: RTE.240.380 RTE.360.440 RTE.380.440 RTE.280 RTE.240.380 Hndrksn/Rubber

Hndrksn/Rubber Nwy/&ir 40K Mack "Camel” Hndrksn/Visc. Air
Air Reyco/4 Spring
= Typical Load : 38..42K 385..40K  35.3735K  ITK 5K 26..37.5K
- Load Ratings : 38,40,44K  28.44K  3¢,44K 38, 40K 38K 29..44K
Typical Trailer
Overall Length: 45..48F7 45..48F7 40..48FT 45..48FT 45.48F7 45..48 FT
King Pin Setting 3€" 36" 32.36" (307, 36" 36" 20..3¢"
Rr Overhang (d) 30...100" 30...100" 30..80" 36..60" 30..45" 30"
Suspension
-Tandem Spread 72" 72" 48,60,72" 54,60° 45(?),60" 54,60"
- Makes/Types: 4 Spring (misc) Reyco-21-B  Reyco/d4 Sprg Reyco/4 Sprg Reyco/4 Sprg Reyco-21-B
Air Chalmers/Rbr Freuhauf Freuhauf/1 Lf
Chalmers/Rbr  Nwy 7 Air Frhf
- Typical Load : 38..42K 40K 35..40K 5K 35K 36..37.3K
- Losd Ratings : 29..44K 44K 2e, 44K 40..44K 38K 28..44K



Configuration 1.2. 3 AXLE TRACTOR + 2 AXLE SEMITRAILER
] + BELLY RKLE |

=hc_ o oo o fo a o
ONT ARIO QUEBEC NE ALBERT A MANITOEA _ BC
Typical GC¥ : 116..118K 114..118K  105...108K 103...107K
OverallLength : 2Z.0m 210m 20.m,21.(%) 20.m, 23.(%)
Tandem &xles : 353 @ 48"
Load @ Spread 279 @51.55" 286@59™ 3Z64@54" 364 @597
[K#] 395@60.63" 39.7@60"¢ 375@60" 3TS5@5%.72"
421 @ 71"¢ 876727
Typical Tractor
Front Axle Load 12K 9.11.5,<14K 9..10K 11..12K
Wheelbase (a) 152,18¢,214" 144..190"  155..220" 180..220"
Sthw1 Offset (¢) 7...14" 2 (M 0...16" g.1z°
Rear Suspension
-Tandem Spread 72" 54, 60" 60" 60"
- Makes/Types: RTE.340.380 RTE.360.440 RTE.380.440 Hndrksn/Rubber
Hndrksn/Rubber Nwy/Air 40K Mack “Camel” Air
Air Reyco/4 Spring
= Typical Load : 38..42K 385..40K I5.FTK 36..37.3K
- Load Ratings : 44K 28..44K 38, 44K 38..44K
Typical Trailer
Overall Length: 45..4EFT 45..48FT  45FT 45FT
King Pin Setting 36" 36" 32.3¢6" 18..3¢6"
Rr Overhang (d) 30~ 40..72" 30" 0"
Rear Suspension
=Tandem Spread 72" 72,9%7(¥%) 12" 54, 60"
- Makes/Types: 4 Spring (misc) Reyco-21-B  Reyco/4 Sprg Reyco-21-E
Neway /Air Freuhauf
- Typical Load : 42K 40, 44K(*%) 40K 36..37.5K
- Load Ratings : 44K 44K 38, 44K 38...44K
Belly_axle NONE NONE
Location (e) : 16FT 16FT 16FT “midway "
Suspension :
- Makes/Types: Neway/Air hir Neway / Air CESCHI/ Air
- Typical Load : 20..22K 22K 18..20K 20K
- Load Ratings : 22.5K 23K 20..23K 23K
- Self Steered : -- ?-- Allowed(¥#¥) = ? - Required

(%) High value if distance from foremost kingpin to rear end does not exceed 16.75m (SSFT).
(%%)  Any adjecent axles separated 96" or more are considered as singles (= allowed 22K each).
(¥%%) Either belly axle (¥4) or last axle (¥6) may self-steer,



Configuration 2.1,

5 & 6 RXLE R & C-TRAIN DOUBLES

Train Type :

Num. of Axles:

Typical GO :
Overal) Length :

Tandem Axles :
Load @ Spread
[K*)

Typical Tractor
Front Axle Load

Yheelbase (a)

Sthw Offset (¢)
Rear Suspension
-Tandem Spread
- Makes /Types:

- Typical Load :
= Load Ratings :

Eront Trailer
Bed Length (b) :
King Pin Setting
Rr Overhang (d)
Suspension :

= Typical Load :
- Load Ratings :

Resr Trailer
Bed Length (1) :

King Pin Setting
Drawbar Length
Rr Overhang (g)
Dolly Axle :

= Typicsl Load :
= Load Ratings :
Rear #Axle:

- Typical Load :
= Load Ratings :

(2 OR 3 RXLE TRACTOR)

] | 0
. @) N C aorels) a -~ =~
ONT ARID QUEBEC RE_ ALBERT & MANITOBA B.C
A,C (/&) (N/&) - A,C A,C A
S 6 6 3
100K 102...104K 103K 95...108K
220m 2Z0m 230m 230m
379@51.55" B3I - Bie— 364 @59
28.5@60.63" IS @5%8.73"
421 @ 71%¢
12K 10...12K 12K 10...12K
121..142" 190" 140"..(?)  180..220"
-9 e €.8" e 0..127(?)
0. 54, 60" 4%,52,55" 60"
misc. RTE.2E0 RTE.240.380 Hndrksn/Rubber
Hndrksn/Visc. &ir
Reyco/4 Spring
22K 35K 5K 5.3
23K 38, 40K 28K 38...44K
27.28F7 26.28FT7 27FT 27.28F7
3" 6" 3" 24..36"
30" 30" kil 30"
22K 18K 18K 20K
22K 22K 20,22, 23K 22K
27.28FT 26.28F7 27FT 21.28F7
26" 2" %" 30..3¢"
2" 76" 2" 72"
20" 20" 20" 30"
22K 19K 18K 20K
22K 22K 20,22,23K K
22K 20K 20K 20K
22K 22K 20,22,23K 22K



Configuration 2.2.

ONTARID

Train Type :
Typical GCW :
Overall Length :

Tandem Axles :
Load @ Spread
[K*)

Typical Tractor
Front Axle Load

‘Wheelbase (a)

Sthw Offset (c)
Rear Suspension
-Tandem Spread
- Makes/Types:

= Typical Load :
- Load Ratings :

Front Trailer
Bed Length (%):
King Pin Setting
Rr Overhang (d)
Suspension :
-Tandem Spread
- Typical Load :
- Load Ratings :

Rear Trafler
Bed Length (¥):
King Pin Setting
Drawbar Length
Rr Overhang(g):
Dolly Axle :

= Typical Load :
- Load Ratings :
Rear axle :

- Typical Load :
- Load Ratings :

t RELE A & C-TRAIN DOUBLES
(2 RXLE SENMI & 2 RXLE PUP)

QUEBEC

ol S

0 oc O @)
NE ALBERT A MANITOEA  B.C
4,C 4,C
118K> 120K
2Z0m 230m
T3~ sIE--
10K 10K
1907(?) 140°..(?)
0.£6"(2) 17°(2)
54, 60" 50"
RTE.380 RTE.340..380
Hndrksn/Vise.

z5K 5K
38, 40K 38K
32.36FT  38.40,[27)FT
- - -
30" 30"
54, 60" 49", (60" ?)
75K 5K
38K 38K
16..20FT(®) 18, [27]FT
24" (% %) - 7--
72, 108" (%) 72, 102"
30" 30, 36"
18K (%) 20K
22K 20,22, 23K
20K (%) 20K

¢ 20, 22, 23K

(¥)  Lengths apply mainly for tankers, except those in [brackets) which refer to general freight trailers.
(#)  Adjacent axles separated Z.5m (128") or more are treated as singles (allowed 20K each).

(**) For a 16 FT bed.



Configuration 2.4,

6 RELE R & C-TRAIN DOUBLES

{SINGLE AXLE DOLLY)

0L

QO.LD Qoo

|

Lmﬁ‘ﬁ
ONT ARIC QUEBEC NB ALBERT A MANITORA  BC
Train Type : 4A,C A,C A,C 4,C A.
Tupical GCY 14010 1270 116K> 125K> 126K
Overalllength : 22.0m 21.0m 2Z20m 230m 220m
Tandem Axles :
Load @ Spread 27.9@ 51.55" 386 @ 359" [D3E-- [I@-- 364 @59
[K¥) 295 @el.63" 397 @60 ZI5@he.73
421 @ 71"«
Typical Tractor
Front Axle Load 9..12K 10...12K 9..10K 10K 10...12K
Wheelbase (a) 152™= 144" () 190%(?) 140"..(?) 180..(?)
Sthi'] Offset (c) 7...14" (?) 2" (2) 0.6 17 0..12" (9
Rear Suspension
-Tandem Spread 52,54 ,60,72" 54, 60" 54, 60" s0" 54,60
- Makes/Types: RTE.340.380  RTE.360.440 RTE.380 RTE.340..280 Hndrksn/Rubber
Hndrisn/Rubber Nwy/Air 40K Hndrksn/Visc. Air
Air Reuco/d Spring
= Typical Load ;. 36K 35..38K 32..33K 32K 36K
- Load Ratings : 22, 40, 44K 28...44K 38, 40K 28K 38..44K
Front Trailer
Bed Length (b) : 27 FT 2TF7 27FT 38 FT 27FT7
King Pin Setting 36" 3" 36" 3" %"
Rr Overhang (¢) 30" 20, 48" (¥) 30" 35" (% 20"
Suspension
-Tandem Spread 72" 48" 54, 60" €3.5" 60"
- Typical Load : 36K (?) 35..38K 22..28¢ 22K 2K (¥%)
- Load Ratings : 38..44K 44K 38..44K 38K 28...44K
Rear Trailer
Bed Length () : 27FT 27FT 27FT 22FT(%)  27.28F7
King Pin Setting 24" 24" 24" 18" 30"
Drawbar Length 72" (?) 72" 76" 104" (®) 132" (*%)
Rr Overhang(g): 30°(?) 30" (?) (%) 0" 55" 30"
Dolly Axle : (Reyoo-21-B)
- Typical Load : 18K p7i 15K 19K 16K (¥¥)
- Load Ratings : 22, 22K 22,23 22,23 22, 23K 22,23
Rear Suspension
-Tandem Spread 72" 48" 54, 60" 49" €Q”
- Typical Load : 36K 35...28K 32..33K 32K 30K
- Load Ratings : 38..44K 44K 28..44K 28K 28..44K
NOTE : Al typical axle loads are estimated, based on regulated GC' and/or axle-group load timits.

(¥)  Minimum wheelbase over axles #4 thru #6 is 168" for a 60K load on that group.

(¥%)

(%%%)

Minimum wheelbase over axles ¥4 thru #6 ic 162" for a 48.5K load on that group.
Minimum wheelbase over axles *2 thru *8 is 15.5m (50°10").

(*) Minimum inner wheelbase from a tandem to & single axle is 2.5m (129"), or load limits o down.
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Configuration 2.3.

ROCKY HOUHTRIN DOUBLES
(2 RKLE SENI & 2 AXLE PUP)

nl
=== N'\l [c Cl
ONT ARIO QUEBEC HE__ ALBERTA _ MANMOEA  EC
Train Type A A
Typical GCY 94K (%) 120K
Overal Length : 3No0m(7)  3Nom(™)
Tandem Axles :
Load @ Spread BIe—- 3BI-
[K*)
Tupical Tractor
Front Axle Load 10K 10K
Yheelbase (a) 190°(?) 1407..(?)
Sthi Offset (c) 0..6"(? 177(?)
Rear Suspension
-Tandem Spread 54, 60" 50"
- Makes /Types: RTE.Z80 RTE.340..380
Hndrksn /Vise.
- Typical Load : 28K (%) 35K
- Load Ratings : 38, 40K 38K
Front Trailer
Bed Length (b): 45FT 45FT
King Pin Setting 26" 3"
Rr Overhang (d) 30" 30"
Suspension :
~Tandem Spread 54, 60" 43", 60" (?)
- Typical Load : 28K (%) 5K
- Load Ratings : 38K 38K
Rear Trailer
Bed Length (f): 27,30FT 27FT
King Pin Setting 6" 36"
Drawbar Length 72" 72"
Rr Overhang(q): 30" 30"
Dolly Axle :
- Typical Load : 14K (%) 20K
- Load Ratings : 22, 23K 20,22, 22K
Rear axle :
- Typical Load : 14K (¥) 20K
- Load Ratings : 22, 23K 20,22, 23K

(*) Typical GCY and axle loads are estimated, assuming uniform cargo densities, to account for a combined
load limit of 42K on axles ¥4 thru ®¢.




Configuration 3.1.

R & C-TRAIN TRIPLES
{1 ARLE DOLLIES, SINGLE OR TRNDER REARS)

L]l || l
LE-SLQO g 0 0- 0 0 Q—TC[TE oolo QQ][;QBJ
ONTARIO QUEBEC NE ALBERT & MANITOBA _ BC
Train Typse 4,C 4
Num. of Axles : 11,18) )
Tupical GCY : 118K> 125K>
Overall Length : 3Nom) 3om(™)
Tandem Axles :
Load @ Spread T3~ "I~
[K#]
Typical Tractor
Front Axle Load 10K 10K
Wheelbase (a) 1907(?) 140"..(?
SthW1 Offset (c) 0.£"(2  17°("
Rear Suspension
~Tandem Spread 54, 60" 50"
- Makes /Types: RTE.280 RTE.340..380
Hndrksn/Visc.
- Typical Load : 18K 20K
- Load Ratings : 38, 40K 28K
Semitrailer ¥1
Bed Length (b): 26.28FT  27FT
King Pin Setting el ot -2~
Rr Overhang (d) 30" 30"
Suspension :
~Tandem Spread 54,60",]0.) 0.
= Typical Load : 18K 19K
= Load Ratings : 38.44K,[22K] 20, 22, 23K
Trailers #2& 2
Bed Length (f): 26.28F7T 277
King Pin Setting 24" -2-
Drawbar Length n" ?2,102"
Rr Overhang(q): 30" 30, 36"
Dolly Axle :
- Typical Load : 18K 19K
- Load Ratings : 22K 20,22, 23K
Rear Suspension
- Tandem Spread 54,607,I0.] 0.
- Typical Load : 18K 19K
= Load Ratings : 38..44K ,[22K] 20, 22, 23K



Configuration 4.1.

Hum. of Axles :
Typical GCW :
Cverall Length ;

Tandem Axles :
Losd @ Spread
[K*¥)

Typical Tractor
Front Axle Load

Wheelbase (a)

Sthw1 Offset (c)
Rear Suspension
-Tandem Spread
- Makes /Types:

- Typical Load :
- Load Ratings :

Front Trailer
Bed Length (b) :
King Pin Setting
Sthi) Set(* %)
Suspension
~Tandem Spread
- Makes /Types:

- Typical Load :
- Load Ratings :

Rear Trailer
Bed Length (e) :
King Pin Setting
Rr Overhang(f):
Suspension
-Tandem Spread
- Makes/Types:
- Typical Load :
= Load Ratings :

6 & 7 AELE B-TRAIN DOUBLES

(1 OR 2 RRLE 2nd SENI)

il

i

[

Q. onale) O 00
ONTARID QUEBEC NE ALBERTA MARITOEA B.C
6 7 ki 7 7
114K 124..126K 15117 115117 125.3K
220m 210m 220m 230m 230m
I19@51.55" 2vee@S9™ TI@-- T2I@ - 24 @ 59"
295@60.62" 237 @60%¢ 1S e@ss.v”
421 @ 71%¢
12K 10...12K 10...12K 10..12K 12K
162" (2) 144..190" 190..220"  140..200"  180..220"
7..14" () 0..24" 6" 0..127(?)
52" 54,60" 54, 60" 49,52,55" S4,60"
RTE.340.380  RTE.360.440 RTE.280 RTE.340..280 Hndrksn/Rubber
Hndrksn/Rubber Nwy/Air 40K Hndrksn/Visc. &ir
Air Reyco/4 Spring
38K 38K 35K (%) 5K 373K
28, 40, 44K 28...44K 38, 40K 28K 38..44K
21.32FT 26 FT 26,28,30FT 26 FT 27.28FT (*%)
36" (?) 24" 48.60,08" 36",(807) 30"
0" 0" 0" 1 o
72" 48" Ire 66" 60..72"
Reyco/d Sprg  Reyco/d Sprg Reyoo/4 Sprg Reyco/d Sprg Reyco-21-B

Neway / Air

42K 28K K (%) 3K 37K
44K 44K 40...44K 38K 38...44K
24.27F7 26FT 26,28,29FT 2877 27.28FT (¥%)
30" 24" 24.30" 18" 12..307
30" 30" 60..72" 30..50" 26..30"
0. 48" 54..72" 49" () 60"
Reyco/d Sprq  Reyco/4 Sprg Reyco/4 Sprg Reyco/4 sprq Reyco/4 Sprg
22K 28K IBK (¥) 5K 75K
22, 23K 44K 40..44K 38K 38...44K

NOTE : The typical GCW and axle loads shown may require non-uniform cargo densities, o be lower.

(%
(¥%)

In order to allow 70,500 1 (total) on two adjacent tandems, inner wheelbase must be >= 16 4FT.
Inner wheelbase between two adjacent tandems must be >= 26 25FT.

(%%%) Sth wheel setback on front trafler is relative to rearmost axle centertine (positive behind axle).

9



Configuration 4.2.

Typical GCW -
Oversll Length :

Tandem Axles :
Load @ Spread
[K¥)

Tupical Tractor
Front Axle Load

axle Setback :
Wheelbase (a)

Sth¥1 Offset (¢)
Rear Suspension
-Tandem Spread
- Makes /Types :

- Typical Load

- Load Ratings :

Front Trailer
Bed Length (b) :
King Pin Setting
Sth¥1 Set (¥¥)
Suspension
-hxle Spread :
- Makes /Types:

- Typical Load :
- Load Ralings :

Reat Trailer
Bed Length (e) :
King Pin Setting
Rr Overhang(f):
Suspension
-Tandem Spread
- Makes/Types:

- Typical Load :
- Load Ratings :

Belly_Axle
Location (¥%#):
Makes /Types :

Typical Load :
Load Ratings :
Self Steered :

8 RXLE B-TRAIN DOUBLES

(3-RYLE 1st SEHI,

0R 2-RXLE SEHI'S + 1 BELLY RKLE)

foiate) Aseiee] 00 *a=00 Q Q0
ONT ARID QUEBEC NE ALBERT 4 MARITOSA B.C
140> 127> 140K>
230m 210m 230m
378 @51.55" 3BE6@59 34 @59
295 @60..63" 39.7@607¢ T75@59.72"
421 @71
12K 10K 13K
48" 26" 26"
162" (2) 144..190" 180...220"
7..14" 3" (M 0..12" (M
72" 54, 60" 54, 60"
RTE.240.380 RTE.360.440 Hndrksn /Rubber
Hndr /Rbr Al Nwy/Air 40K “"Reyce”, Air
: 36K 28K 275K
44K 44K 28..44K
IZFT 26FT (%) 32/2TFT (%)
55" 247 (9 60"
Oll oll 0"
46 + 48" 48 + 48" £0..72"
Reyco/6 Sprg  Reyco/6 Sprg Reyco/4 Sprg
56K 44K 315K
66K 66K 38...44K
22F7 26FT (%) 27/32FT (%)
30" 24" (7) 12..30" (9
20" 30" (9 26..20"(?)
72" 4g" €0"
Reuco/4 Sprqg  Reyco/4 Sprg Reyco/4 Sprg
26K 26K 215K
44K 44K 36...44K
KONE NONE On 32* Semi
€0".."midway "
ASTL-BPY
Knight, CESCHI
14.5K
22K
Required

(*)  Minimum wheelbase over axles #2 thru *& is 15.5m (S0'107), or GCY and axle loads go down.

(¥)  22'427' Semi's alternate positions. Inner wheelbase between two adjacent tandems must be >= 26 25FT.
(%%)  Sth wheel setback: on front trailer is relative to rearmost axle centerline (positive behind axie).

(#%%) Relly axle location on trailer is from 60" to 0.5(inner wheelbase) ahead of nearest axle centerline.
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B.1
B.2

B.3

B.4

APPENDIX B

SIMULATION INPUT

Contents:

Input-Data "Echoes” for all Reference Configurations
Conventions for Determining Tractor, Semitrailer and Dolly
Inertial Properties

Print-outs of Vehicle Component Parameters (Suspension,
Spring, Tire and Self-Steering Axle Data)

UMTRI Simulation Interface System (Pre-Processor and
Executive)




B.1
B.2

B.3
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APPENDIX B

SIMULATION INPUT

Contents:

Input-Data "Echoes" for Reference Configurations
Conventions for Determining Tractor, Semitrailer and Dolly
Inertial Properties

Print-outs of Vehicle Component Parameters (Suspension,
Spring, Tire and Self-Steering Axle Data)

UMTRI Simulation Interface System (Pre-Processor and
Executive)
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APPENDIX B.1

INPUT-DATA "ECHOES" FOR REFERENCE CONFIGURATIONS
(Variations No. 1.00)

Listin uence:

No. Conf. Train Description

. 11 B one tandem-axle 48' semitrailer

2. 12 B one tridem-axle 48' semitrailer

3. 13 B one 3-axle 48' semitrailer

4 14 B one four-axle 48' semitrailer

5. 15 B one tandem-axle 48' semitrailer + belly-axie

6. 2.1 C 8-axle C-double, 27' tandem-axle trailers

7. 22 C 6-axle C-double, 27' single-axle trailers

g8 23 C 7-axle C-double, 27' mixed trailers

9. 24 A Turnpike-double, 48' tandem-axle trailers
10. 25 C Rocky Mountain double, 48’ and 27’ trailers
11. 3.1 B 8-axle B-double, 27" trailer beds
12. 3.2 B 7-axle B-double, 27" trailer beds
13. 33 B 6-axle B-double, 27' trailer beds
14. 3.4 B 8-axle B-double, 26' and 32' trailer beds, one belly axle
15. 41 C 8-axle C-triple, 27 single-axle trailers
16. 4.2 C 11-axle C-triple, 27' tandem-axle trailers

Notes:

1. Echoes are from the Yaw/Roll program, except for the triples (Nos 15 and 16),
which are from the Phase-4 program. The path-follower input table is dummy.

2. Each echo is followed by a tabulated summary of the vehicle's static properties
(inertial and geometric) by articulating unit, generated by the Pre-Processor
program. All "X" dimensions are referenced to the front articulation point of the
given unit (front axle for tractors). All"Z" dimensions are positive above ground.

3. Unless expressly indicated otherwise, all dimensions are in inches, weight and load
units are 1bs, and moment-of-inertia units are inch-lbs-sec.
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RTAC tractor-semi (39.

# OF SPRUNG MASSES
TOTAL # OF AXLES
GROSS VEHICLE WEIGHT

FORWARD VELOCITY

PEAK FRICTIONAL COEFFI

Rk ok Ak R kK e ko Kk
* RTAC STUDY *
L P Ty

L e

*DIRECTIONAL RESPONSE SIMULATION*
KK KK R R R AR R K KR R OK K R

5t/87k GCW), configuration 1.1, variation 1.00

= 2

= 5

87081.00 1B.

"

62.14 M.P.H

CIENT = 0.79

DISTANCE AHEAD HEIGHT BELOW
OF SPRUNG MASS SPRUNG MASS
C.G. (INCHES) C.G. (INCHES)

ON UNIT # 1 -119.72 0.0

ARTICULATION PT # 1

ON UNIT # 2 253.57 33.68

TYPE OF CONSTRAINT :

O1 CONVENTIONAL 5TH WHEEL

02 INVERTED S5TH WHEEL

03 PINTLE HOOK

04 KING PIN(RIGID IN ROLL & PITCH)

CLOSED LOOP PATH FOLLOWER INPUT

LR AR R RS A EEE R ERERE LS E]

EE R A EE L &R J

DRIVER LAG = 0.0 SEC
PREVIEW INTERVAL = 0.30 SEC

CLOSED 1LO0OP TIME = 10.00 SEC
RAMP-STEER RATE = 2.00 DEG/SEC
STEERING GEAR RATIO = 30.00

STEERING STIFFNESS (IN.LB/DEG) = 11000.00
TIE ROD STIFFNESS (IN.LB/DEG) = 11000.00
MECHANICAL TRAIL (IN) 1.00

# OF POINTS IN PATH TA
X (FEET) Y (FEET)

0.0 0.0

BLE = 4

ROLL STIFFNESS
(IN.LB/DEG)

999999 .88

TYPE OF
CONSTRAINT
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AXLE WEIGHT (LB.)

HALF TRACK -

SPRING TABLE #

RTAC tractor-semi (39.5t/87k GCW), configuration 1.1, variation 1.00
UNIT # 1
ek ok ok ok ok ok ok
# OF AXLES ON THIS UNIT = 3
WEIGHT OF SPRUNG MASS = 11800.00 LB.
ROLL MOMENT OF INERTIA OF SPRUNG MASS = 26000.00 LB.IN.SEC**2
PITCH MOMENT OF INERTIA OF SPRUNG MASS = 170000.00 LB.IN.SEC**2
YAW MOMENT OF INERTIA OF SPRUNG MASS = $170000.00 LB.IN.SEC**2
HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 44 .00 1INCHES

AXLE # 1 AXLE # 2 AXLE # 3 AXLE #

LR E R R EE L] LEE R R L X J EEE R E R LT S LR A RS R R LS EE A E EEE R X ] LR R R EEE LR ] & ok ok ok ok ok ok ok

LOAD ON EACH AXLE (LB.) 12125.00 18739.00 18739.00

1200.00 2500.00 2500 .00

AXLE ROLL M.I (LB.IN.SEC**2) 3700.00 5100.00 5100.00

X DIST FROM SP MASS CG (IN) 55.00 -105.00 -165.00

HEIGHT OF AXLE C.G. ABOVE 20.00 20.00 20.00
GROUND (INCHES)

HEIGHT OF ROLL CENTER ABOVE 18.25 33.00 33.00
GROUND ( INCHES)

HALF SPRING SPACING (IN) 16 .00 19.00 19.00

INNER TIRES (IN) 40.00 29.50 29.50

DUAL TIRE SPACING (IN) 0.0 13.00 13.00

STIFFNESS OF EACH TIRE (LB/IN) 4500 .00 4500.00 4500.00

ROLL STEER COEFFICIENT 0.0 0.22 0.23

AUX ROLL STIFFNESS (IN.LB/DEG) 3824 .00 30000.00 85000.00

PER SPRING (LB)

(LB.SEC/IN)

SPRING COULOMB FRICTION - 475 .00 1000.00 1000.00
VISCOUS DAMPING PER SPRING 22 .26 0.0 0.0
1 2 2
CORNERING FORCE TABLE # 1 1 1

ALIGNING TORQUE TABLE # 1 1 i

K & ok ko ok kK
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SPRING TABLE # 3

LA EEE SR SRR TSR

FORCE
LB

-26660. 15
-97.65
-50.00
1150.00

3000.00
5375.00

39542.8%

DEFLECTION

INCHES

-10.00

0.0
0.25
0.50

0.75
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CORNERING FORCE TABLE # 1

(AL EE R ELE R S EEE LRSS SRS

LATERAL FORCE VS. SLIP ANGLL

0.0 1.00 2.00
1983.00 356 .94 634 .56
5967 .00 835.38 1611.09
9441.00 944. 10 1793.79

4.00
1070.82
2804 .49

3398.76

8.00
1526.91
3938.22

5192.55

12.00
1804.53
4355.91

5759.01
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RTAC tractor-semi

*
*

LOADED VEHICLE PARAMETERS SUMMARY

Number of units:
Axle loads were input;

(39.5t/87k GCW), configuration 1.1, variation 1.00

2
payloads were calculated.

UNIT # 1 -- TRKTR; # of Rear Suspensions: 1; Rear HitchLoad: 31603.0
FILES: Tare: ST6T:Tr.3axi90wb ; Load: ST6T:SL.Tr5.5t17t ; Hitch: STET:Hi.S5thWheel
WEIGHT: Total: 18000.0; Sprung: 11800.0; Payload: 0.0
XINERT: Total: 45964 i Sprung: 26000 : Payload: O
YINERT: Total: 379769 H Sprung: 170000 H Payload: O
ZINERT: Total: 387605 H Sprung: 170000 H Payload: O
CGXLOC: Total: 88.8; Sprung: 55.0; Payload: 0.0
CGZLOC: Total: 35.7; Sprung: 44.0; Payload: 0.0
LENGTH: EffWibse: 190.0; Last Wibse: 190.0; HitchLoc[x]): 174.7
SUSPENSION # O; SuspfFile: ST6T:Su.IH12kFrnt ; Suspload: 12125.0; SuspKey: O
AXLE 1 - Load: 12125.0; AxlelLoc[x]: 0.0
Axle Files Lhs Rhs
SPRING : STET:Sp. IHref .Frt STET:Sp.IHref . .Frt
TIRE : STET:T1.XZA11R22S ST6T:T1.XZA11R225
WHLBRK : ST6T:Br.StrAxle ST6T:Br.StrAxle
ALOCK :
SUSPENSION # 1; SuspFile: ST6T:Su.HknWkBmd44 ; Suspload: 37478.0; SuspKey: 2
AXLE 1 -- Load: 18739.0; Axletoc[x]): 160.0
~ Axle Files Lhs Rhs
SPRING : STE6T:Sp.HKNRTE440 ST6T:Sp.HKkNRTEA440
TIRE STET:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle ST6T:Br.DualsAxle
ALOCK
AXLE 2 -- Load: 18739.0; AxlelLoc[x]: 220.0
Axle Files Lhs Rhs
SPRING : STET:Sp.HKNRTE440 STGT:Sp.HknRTE44d
TIRE : ST6T:T1.XZA11R225 STET:T1.XZA11R22S
WHLBRK STGT:Br.DualsAxle ST6T:Br.DualsAxle
ALOCK
UNIT # 2 -- SEMI ; # of Rear Suspensions: 1; Rear HitchLoad: 0.0
FILES: Tare: ST6T:Se.48FtTndm ; Load: ST6T:SL.Sei7t ;. Hitch:
WEIGHT: Total: 69081.0; Sprung: 66081.0; Payload: 55281.0
XINERT: Total: 268338 s Sprung: 235412 H Payload: 153921
YINERT: Total: 5486588 ;. Sprung: 5055859 H Payload: 3988369
ZINERT: Total: 5562920 H Sprung: 5148717 H Payload: 4082719
CGXLOC: Total: 263.7; Sprung: 253.6; Payload: 244.9
CGZLOC: Total: 75.2; Sprung: 77.7; Payload: 79.0
LENGTH: EffWibse: 486.0; Last Wibse: 486.0; HitchLoc[x]): 540.0
SUSPENSION # 1; SuspFile: ST6T:Su.Rc21B48in ; SusplLoad: 37478.0; SuspKey: 1
AXLE 1 -- Load: 18739.0; AxlelLoc[x]: 462.0
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R T L T,
* RTAC STUDY *
Ak Rk ok ok ok A ok koK

L e R R R

*DIRECTIONAL RESPONSE SIMULATION*

A o Ao A ok ok o ok A o ok ko o o e e ol ok ok ok ke ok ok ke ok ok ok

RTAC tractor-semi (45t/99k GCW), configuration 1.2, vartation 1.00

# OF SPRUNG MASSES

2
TOTAL # OF AXLES = 6

GROSS VEHICLE WEIGHT

99205.88 LB.

FORWARD VELOCITY = 62.14 M.P.H

PEAK FRICTIONAL COEFFICIENT = 0.79

DISTANCE AHEAD HE IGHT BELOW ROLL STIFFNESS TYPE OF
OF SPRUNG MASS SPRUNG MASS (IN.LB/DEG) CONSTRAINT
C.G. (INCHES) C.G. (INCHES)
ON UNIT # 1 -119.72 0.0 999999 .88 1
ARTICULATION PT # 1
ON UNIT # 2 271.66 37.71
TYPE OF CONSTRAINT : Of CONVENTIONAL STH WHEEL

02 INVERTED STH WHEEL
03 PINTLE HOOK
04 KING PIN(RIGID IN ROLL & PITCH)

CLOSED LOOP PATH FOLLOWER INPUT
AR R R K K K K K K K KK ok kK ok ok K K

DRIVER LAG = 0.0 SEC
PREVIEW INTERVAL = 0.30 SEC

CLOSED LOOP TIME = 10.00 SEC
RAMP-STEER RATE = 2.00 DEG/SEC
STEERING GEAR RATIO = 30.00

STEERING STIFFNESS (IN.LB/DEG) = 11000.00
TIE ROD STIFFNESS (IN.LB/DEG) =  11000.00
MECHANICAL TRAIL (IN) 1.00

# OF POINTS IN PATH TABLE = 4
X (FEET) Y (FEET)

0.0 0.0
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CORNERING FORCE TABLE #» 1

ARk Rk kR ko k Aok kR Kk KA

LATERAL FORCE VS. SLIP ANGLL

0.0 .00
1983.00 356 .94
5967 .00 835.38
9441.00 944 .10

2.00
634.56
1611.09

1793.79

4.00
1070.82
2804 .49

3398.76

8.00
1526.91
3938.22

5192.55

12.00
1804.53
4355.91

5759.01
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RTAC tractor-semi (45t/99k GCW), configuration 1.2, variation 1.00
-=-- LOADED VEHICLE PARAMETERS SUMMARY ---

*  Number of units: 2
* Axle loads were input; payloads were calculated.

UNIT # 1 -- TRKTR; # of Rear Suspensions: 1; Rear HitchLoad: 31603.0
FILES: Tare: ST6T:Tr.3ax190wb ; tLoad: STET:SL.Tr5.5t17t ; Hitch: ST6T:Hi.S5thwWwheel
WEIGHT: Total: 18000.0; Sprung: 11800.0; Payload: 0.0

XINERT: Total: 45964
YINERT: Total: 379769

Sprung: 26000
Sprung: 170000

Payload: O
Payload: O

ZINERT: Total: 387605 Sprung: 170000 : Payload: O
CGXLOC: Total: 88.8; Sprung: $5.0; Payload: 0.0
CGZLOC: Total: 35.7; Sprung: 44.0; Payload: 0.0
LENGTH: EffWibse: 190.0;: Last Wibse: 190.0: HitchLocix]: 174.7
SUSPENSION # O; SuspFile: STET:Su.IHiI2kFrnt ; SusplLoad: 12125.0; SuspKey: O
AXLE 1 -- Load: 12125.0; AxleLoc[x]: 0.0
Axle Flles Lhs Rhs
SPRING : STE6T:Sp.IHref . Frt STeT:Sp.IHref .Frt
TIRE : STET:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK : STeT:Br.StrAxle STET:Br.StrAxle
ALOCK
SUSPENSION # 1; SuspFile: ST6T:Su.HknWkBm44 ; SusplLoad: 37478.0; SuspKey: 2
AXLE ¥ -- Load: 18739.0; Axletoc[x]: 160.0
w Axle Files Lhs Rhs
0 e
SPRING : ST6T :Sp.HKNRTE440 ST6T:Sp.HKNRTE440
TIRE : STET:Ti.XZA11R225 STET:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle STET:Br.DualsAxle
ALOCK :
AXLE 2 -- Load: 18739.0; AxlelLoclx]: 220.0
Axle Files Lhs Rhs
SPRING : ST6T:Sp.HkNRTE440 STGT:Sp.HKNRTE440
TIRE : ST6T:T1.XZA11R225 ST6T:T1.XZA11R22S5
WHLBRK : ST6T:Br .DualsAxle ST6T:Br.DualsAxle
ALOCK :
UNIT # 2 -- SEMI ; # of Rear Suspensions: 2; Rear HitchLoad: 0.0
FILES: Tare: ST6T:Se.48FtTrdm ; Load: ST6T:SL.Se7.5t15t ; Hitch:
WEIGHT: Total: 81206.0; Sprung: 76705.9; Payload: 65405.9
XINERT: Total: 332049 H Sprung: 277827 H Payload: 196203
YINERT: Total: 6976093 ;. Sprung: 6517432 : Payload: 4732944
ZINERT: Total: 7040074 :  Sprung: 6611035 B Payload: 4830482
CGXLOC: Total: 282.2; Sprung: 271.7; Payload: 265.9
CGZLOC: Total: 78.3; Sprung: 81.7; Payload: 83.6

LENGTH: EffWibse: 462.0; Last Wibse: 486.0; HitchLoc[x]: 540.0
SUSPENSION # 1{; SuspFile: ST6T:Su.Rc218sngl ; SuspLoad: 16534 .0; SuspKey: O

AXLE 1 --= Load: 16534.0; Axletoc[x]: 414.0
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RTAC tractor-semi (57.5t/127k GCW),

UNIT # 1

Ak ok K kK
# OF AXLES ON THIS UNIT = 3

WEIGHT OF SPRUNG MASS = 11800.00 LB.

ROLL MOMENT OF INERTIA OF SPRUNG MASS =

configuration 1.4,

PITCH MOMENT OF INERTIA OF SPRUNG MASS =

YAW MOMENT OF INERTIA OF SPRUNG MASS =

HEIGHT OF SPRUNG MASS CG ABOVE GROUND =

170000.00

variation 1.00

26000.00 LB.IN.SEC**2

LB.IN.SEC**2

170000.00 LB.IN.SEC**2

AXLE # 1 AXLE # 2 AXLE # 3
LEEEE R X RS ] ok ok ok ok ok ok ok LES B XS R J

LOAD ON EACH AXLE (LB.) 12125.00 18739.00 18739.00
AXLE WEIGHT (LB.) 1200.00 2500.00 2500.00
AXLE ROLL M.I (LB.IN.SEC**2) 3700.00 5100.00 5100.00

X DIST FROM SP MASS CG (IN) 55 .00 -105.00 -165.00
HEIGHT OF AXLE C.G. ABOVE 20.00 20.00 20.00

GROUND (INCHES)

HEIGHT OF ROLL CENTER ABOVE 18.25 33.00 33.00

o GROUND (INCHES) '

O‘HALF SPRING SPACING (IN) 16.00 19.00 19.00
HALF TRACK - INNER TIRES (IN) 40.00 29.50 29.50
DUAL TIRE SPACING (IN) 0.0 13.00 13.00

STIFFNESS OF EACH TIRE (LB/IN) 4500.00 4500.00 4500 .00
ROLL STEER COEFFICIENT 0.0 0.22 0.23
AUX ROLL STIFFNESS (IN.LB/DEG) 3824.00 30000.00 85000.00
SPRING COULOMB FRICTION - 475.00 1000.00 1000.00
PER SPRING (LB)
VISCOUS DAMPING PER SPRING 22.26 0.0 0.0
(LB.SEC/IN)
SPRING TABLE # 1 2 2
CORMERING FORCE TABLE # 1 1 1

ALIGNING TORQUE TABLE # 1 1 1

44 .00 INCHES

AXLE #

ok ok ok ok ok ok Ak e ok ok o ok Kk LE L E L X ER EJ Aok ko K ko k%

ok ook ok ok
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S

RTAC tractor-semi (48.

# OF SPRUNG MASSES
TOTAL # OF AXLES
GROSS VEHICLE WEIGHT

FORWARD VELOCITY

PEAK FRICTIONAL COEFFI

L e N )

* RTAC STuDY *

LR T L
R

*DIRECTIONAL RESPONSE SIMULATION*

e ok o A o ok o o ok ok o o ok o e ke ok ok o ok ok ok ok Rk Ak

5t/107k GCW), configuration 1.5, variation 1.00

= 2

= 6

= 106921.88 LB.

= 62.14 M.P.H

CIENT = 0.79

DISTANCE AHEAD HEIGHT BELOW
OF SPRUNG MASS SPRUNG MASS
C.G. (INCHES) C.G. (INCHES)

ON UNIT # 1 -119.72 0.0

ARTICULATION PT # 1

ON UNIT # 2 246.71 41.19

TYPE OF CONSTRAINT

O1 CONVENTIONAL STH WHEEL

02 INVERTED 5TH WHEEL

03 PINTLE HOOK

04 KING PIN(RIGID IN ROLL & PITCH)

CLOSED LOOP PATH FOLLOWER INPUT

LA AR E R E RS E R RS R R S

LA EE S X L 2]

DRIVER LAG . = 0.0 SEC
PREVIEW INTERVAL = 0.30 SEC

CLOSED LOOP TIME = 10.00 SEC
RAMP-STEER RATE = 2.00 DEG/SEC
STEERING GEAR RATIO = 30.00

STEERING STIFFNESS (IN.LB/DEG) = 11000.00
TIE ROD STIFFNESS (IN.LB/DEG) =  11000.00
MECHANICAL TRAIL (IN) = 1.00

# OF POINTS IN PATH TABLE = 4

X (FEET) Y (FEET)

0.0 0.0

ROLL STIFFNESS
(IN.LB/DEG)

999999 .88

TYPE OF
CONSTRAINT
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RTAC tractor-semi (48.5t/107k GCW), configuration 1.5, variation 1.00

UNIT # 2

LEXE TR
# OF AXLES ON THIS UNIT = 3
WEIGHT OF SPRUNG MASS = 84421.88 LB.
ROLL MOMENT OF INERTIA OF SPRUNG MASS = 316384.25 LB.IN.SEC**2
PITCH MOMENT OF INERTIA OF SPRUNG MASS = 7098422.00 LB.IN.SEC**2
YAW MOMENT OF INERTIA OF SPRUNG MASS = 7186929.00 LB.IN.SEC**2
HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 85.19 INCHES

AXLE # 4 AXLE # S AXLE # 6 AXLE #
AAR KRR AR kAR KRR R Rk RR A AR Rk kR AR KRR R AR kK

LOAD ON EACH AXLE (LB.) 19841.00 18739.00  18739.00

AXLE WEIGHT (LB.) 1500.00 1500.00 1500.00

AXLE ROLL M.I (LB.IN.SEC**2) 4100.00 4100.00 4100.00

X DIST FROM SP MASS CG (IN) 24.71 -215.29 -263.29

HEIGHT OF AXLE C.G. ABOVE 20.00 20.00 20.00
GROUND ( INCHES)

HEIGHT OF ROLL CENTER ABOVE 29.00 27.00 27.00

o GROUND (INCHES)

\‘HALF SPRING SPACING (IN) 22.00 22.00 22.00
HALF TRACK - INNER TIRES (IN) 32.50 32.50 32.50
DUAL TIRE SPACING (IN) 13.00 13.00 13.00

STIFFNESS OF EACH TIRE (LB/IN)  4500.00 4500.00 4500.00
ROLL STEER COEFFICIENT 0.0 0.23 0.23

AUX ROLL STIFFNESS (IN.LB/DEG) 60000.00 9000.00 9000.00

SPRING COULOMB FRICTION - 362.00 975.00 975.00
PER SPRING (LB)
VISCOUS DAMPING PER SPRING 0.0 0.0 0.0
(LB.SEC/IN)
SPRING TABLE # 3 4 4
CORNERING FORCE TABLE # 1 1 |

ALIGNING TORQUE TABLE # - 1 1 1

LERE R E L RS ] LEE RS R E RS ]

o o ok ok ok ok kK
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99

Axle Files ' Lhs Rhs

SPRING : ST6T:Sp.AR9517 .24 ST6T:Sp.AR9517 .24
TIRE : STET:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK : ST6T:Br .DualsAxle STET:Br.DualisAxle
ALOCK :

SUSPENSION # 2; SuspFile: ST6T:Su.Rc21B4Bin ;: Suspload: 37478.0: SuspKey: 1

AXLE 1 -- Load: 18739.0; AxlelLoc([x}: 462.0
Axle Files Lhs Rhs
SPRING : STE6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE : STEeT:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle ST6T:Br.DualsAxle
ALOCK H

AXLE 2 -- Load: 18739.0; AxletLoc[x]: 510.0
Axle Files Lhs Rhs
SPRING : ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE : ST6T:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle STET:Br.DualsAxle
ALOCK :
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A ok ok ok ok A o ok ok ok ok K ok ke kR ok ok

* RTAC STUDY *

A AR ESEEE RS AR ERE SRR S
I E R E R SRR AR SRS RS R LR RS R R s RS

*DIRECTIONAL RESPONSE SIMULATION*
R T

RTAC 8 axle C-train Doubles (49t/108k GCW), conf. 2.1, var. 1.00

# OF SPRUNG MASSES = 4

TOTAL # OF AXLES = 8

GROSS VEHICLE WEIGHT = 108024.88 LB.
FORWARD VELOCITY = 62.14 M.P.H

PEAK FRICTIONAL COEFFICIENT = 0.79

DISTANCE AHEAD HEIGHT BELOW ROLL STIFFNESS TYPE OF
OF SPRUNG MASS SPRUNG MASS (IN.LB/DEG) CONSTRAINT
C.G. (INCHES) C.G. (INCHES)
ON UNIT # . -131.30 0.0 999999 .88 1
ARTICULATION PT # 1
ON UNIT # 2 141.67 36.78
ON UNIT # 2 -158.33 46 .28 29999.98 1
ARTICULATION PT ¥ 2
ON UNIT # 3 72.00 9.50
ON UNIT # 3 0.0 0.0 999999 .88 1
ARTICULATION PT # 3
ON UNIT # 4 141.43 36.83
LINKED ARTICULATION: GAIN: 0.001 STIFFNESS: 10000000.000 (IN-LB/DEG GAMMA2)
TYPE OF CONSTRAINT : O1 CONVENTIONAL STH WHEEL

02 INVERTED 5TH WHEEL
03 PINTLE HOOK
04 KING PIN(RIGID IN ROLL & PITCH)

CLOSED LOOP PATH FOLLOWER INPUT

Ao ok ok o ko ok ok ok Kk ok ki Ok ok R K ok ok ok ok K ok O kK

DRIVER LAG = 0.0 SEC
PREVIEW INTERVAL = 0.30 SEC
CLOSED LOOP TIME = 10.00 SEC
RAMP-STEER RATE = 2.00 DEG/SEC

STEERING GEAR RATIO = 30.00
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STEERING STIFFNESS (IN.LB/DEG)
TIE ROD STIFFNESS (IN.LB/DEG)

MECHANICAL TRAIL (IN) =
# OF POINTS IN PATH TABLE = 4

X (FEET) Y (FEET)
0.0 0.0
45 .00 0.0
50.00 0.0
1500.00 0.0

11000.00

11000.00
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AXLE 6 IS SELF STEERING

PRIMARY STIFFNESS, IN-LB/DEG: 400000.00
COULOMB FRICTION,IN-LB: 15000.00
MECHANICAL TRAIL, INCHES: 6.00

STEERING TORQUE AND DISPLACEMENT BOUNDRIES

TORQUE , IN-LB ANGLE ,DEG
-$6700.00 -30.000
-13200.00 -1.000

-400.00 -0.500
0.0 0.0
400.00 0.500
13200.00 1.000
§6700.00 30.000

LL
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Axle Files '

SPRING : ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE : ST6T:T1.XZA11R225 ST6T:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle ST6T:Br.DualsAxle
ALOCK :
AXLE 2 -- Load: 13227.5; AxlelLoc(x]: 270.0
Axle Files Lhs Rhs
SPRING : ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE H STET:T1.XZA11R225 STEeT:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle ST6T:Br.DualsAxle
ALOCK :
UNIT # 3 -- DOLLY; # of Rear Suspensions: 1; Rear HitchLoad: 17341.0
FILES: Tare: ST6T:Do.ConvrtiAx ; Load: ST6T:SL.DoSt ; Hitch: ST6T:H{.5thWheel
WEIGHT: Total: 2500.1 ; Sprung: 1000.0 : Payload: 0.0
XINERT: Total: 14995 +  Sprung: 10000 H Payload: O
YINERT: Total: 5895 ;.  Sprung: 5000 : Payload: O
ZINERT: Total: 10100 :  Sprung: 6000 e Payload: O
CGXLOC: Total: 72.0; Sprung: 72.0: Payload: 0.0
CGZLOC: Total: 29.6; Sprung: 44.0; Paytload: 0.0
LENGTH: EffWibse: 72.0; Last Wibse: 72.0; Hitchtoc(x]: 72.0
SUSPENSION # 1; SuspFile: ST6T:Su.Rc2iBsngl! ; SusplLoad: 19841.0; SuspKey: O
AXLE 1 -- Load: 19841.0; AxleLocx]): 72.0
Axle Filles Lhs Rhs
SPRING : ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE : STET:TH1.XZA11R225 STET:T1.XZA11R225
~ WHLBRK : ST6T:Br.DualsAxle ST6T:Br.DualsAxle
o ALOCK
UNIT # 4 -- SEMI ; # of Rear Suspensions: 1; Rear Hitch_Load: 0.0
FILES: Tare: STET:Se.27FtTndm ; Load: ST6T:SL.Sef2t ; Hitch:
WEIGHT: Total: 43796.0; Sprung: 40796.0; Payload: 35296.0
XINERT: Total: 179403 :  Sprung: 144423 : Payload: 104307
YINERT: Total: 1214937 s Sprung: 1104543 : Payload: 824762
ZINERT: Total: 1248264 ;s Sprung: 1156450 : Payload: 878972
CGXLOC: Total: 148.6; Sprung: 141.4; Payload: 137.8
CGZLOC: Total: 76.7; Sprung: 80.8: Payload: 82.7
LENGTH: EffWlibse: 246.0; Last Wibse: 246.0; HitchLoc[x]: 300.0
SUSPENSION # 1; SuspFile: ST6T:Su.Rc21B48in ; Suspload: 26455.0; SuspKey: 1
AXLE 1 - Load: 13227.5;: AxleLoc[x]: 222.0
Axle Files Lhs Rhs
SPRING : ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE : STET:TH1.XZA11R225 ST6T:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle ST6T:Br.DualsAxle
ALOCK
AXLE 2 -- Load: 13227.5; AileLoc[x]: 270.0

Axle Files Lhs

SPRING STE6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE : STET:TH1.XZA11R225 STET:T1.XZA11R225
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RTAC 6 axle C-train Doubles (43t/95k GCW), conf. 2.2, var. 1.00

UNIT # 2
) LR R

# OF AXLES ON THIS UNIT = {
WEIGHT OF SPRUNG MASS = 35614.80 L8.

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 119730181 LB.IN.SEC**2
PITCH MOMENT OF INERTIA OF SPRUNG MASS = 959056.31 LB.IN.SEC**2
YAW MOMENT OF INERTIA OF SPRUNG MASS = 1011193.50 LB.IN.SEC**2
HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 78.18 INCHES

AXLE # 4 AXLE #

LA LR L ERE S S ] LA A EEESE S J LR A E RS EE LY Ak ok ok ok k& Aok ok ok ok ok ok

LOAD ON EACH AXLE (LB.) 19841.00
AXLE WEIGHT (LB.) 1500.00
AXLE ROLL M.I (LB.IN.SEC**2) 4100.00
X DIST FROM SP MASS CG (IN) -130.96
HEIGHT OF AXLE C.G. ABOVE 20.00
GROUND ( INCHES)
HEIGHT OF ROLL CENTER ABOVE 27.00
s GROUND (INCHES)
HALF SPRING SPACING (IN) 22.00
HALF TRACK - INNER TIRES (IN) 32.50
DUAL TIRE SPACING (IN) 13.00

STIFFNESS OF EACH TIRE (LB/IN)  4500.00
ROLL STEER COEFFICIENT 0.23

AUX ROLL STIFFNESS (IN.LB/DEG) 9000.00

SPRING COULOMB FRICTION - 975 .00
PER SPRING (LB)
VISCOUS DAMPING PER SPRING 0.0
(LB.SEC/IN)
SPRING TABLE # 3
CORNERING FORCE TABLE # 1

ALIGNING TORQUE TABLE »# 1

A o ok ok ok ok Kk ok ok ok ok ok ok ok ok ok
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RTAC mixed (7 axle) C-

Train (53.5t/118k GCW), conf. 2.3, var. 1.00

UNIT # 3

LA E R AL AR L]

# OF AXLES ON THIS UNIT = 1§

WEIGHT OF SPRUNG MASS

ROLL MOMENT OF INERTIA OF SPRUNG MASS =

PITCH MOMENT OF INERTIA OF SPRUNG

YAW MOMENT OF INERTIA

HEIGHT OF SPRUNG MASS

AXLE # 6
EEEE R E RS ]
LOAD ON EACH AXLE (LB.) 19841.00
AXLE WEIGHT (LB.) 1500.00
AXLE ROLL M.I (LB.IN.SEC**2) 4100.00
X DIST FROM SP MASS CG (IN) 0.0
HEIGHT OF AXLE C.G. ABOVE 20.00
GROUND ( INCHES)
HEIGHT OF ROLL CENTER ABOVE 27.00
9 GROUND ( INCHES)
HALF SPRING SPACING (IN) 22.00
HALF TRACK - INNER TIRES (IN) 32.50
DUAL TIRE SPACING (IN) 13.00
STIFFNESS OF EACH TIRE (LB/IN)  4500.00
ROLL STEER COEFFICIENT 0.23
AUX ROLL STIFFNESS (IN.LB/DEG)  9000.00
SPRING COULOMB FRICTION - 975.00
PER SPRING (LB)
VISCOUS DAMPING PER SPRING 0.0
(LB.SEC/IN)
SPRING TABLE # 3
CORNERING FORCE TABLE # 1

ALIGNING TORQUE TABLE # 1

= 1000.00 LB.
10000.00 LB.IN.SEC*+2

MASS = 5000.00 ULB.IN.SEC**2

OF SPRUNG MASS = 6000.00 LB.IN.SEC**2

CG ABOVE GROUND = 44 .00 INCHES

AXLE #

A e ok ke ek ok K AL LR ER S S 3 LA AR E 2 2] ok kWb ok ok LR A E R RAR Y LA R EESEE 2
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RTAC mixed (7 axie) C-Train (53.5t/118k GCW),

# OF AXLES ON THIS UNIT
WEIGHT OF SPRUNG MASS
ROLL MOMENT OF INERTIA OF SPRUNG MASS
PITCH MOMENT OF INERTIA OF SPRUNG MASS =
YAW MOMENT OF INERTIA OF SPRUNG MASS =

HEIGHT OF SPRUNG MASS CG ABOVE GROUND

LOAD ON EACH AXLE (LB.)

AXLE WEIGHT (LB.)

AXLE ROLL M.I (LB.IN.SEC**2)
X DIST FROM SP MASS CG (IN)

HEIGHT OF AXLE C.G. ABOVE
GROUND ( INCHES)

HEIGHT OF ROLL CENTER ABOVE
E; GROUND ( INCHES)

ﬁiLF SPRING SPACING (IN)

HALF TRACK - INNER TIRES (IN)
DUAL TIRE SPACING (IN)
STIFFNESS OF EACH TIRE (LB/IN)
ROLL STEER COEFFICIENT
AUX ROLL STIFFNESS (IN.LB/DEG)

SPRING COULOMB FRICTION -
PER SPRING (LB)

VISCOUS DAMPING PER SPRING
(LB.SEC/IN)

SPRING TABLE »#
CORNERING FORCE TABLE #

ALIGNING TORQUE TABLE #

AXLE #

EEEEEE RS S

19841

1500.

4100.

-1314

20.

27.

22.
32.
13.

4500.

9000.

975.

7

.00

(0,0

[0,0]

.22

S0

8

8

8

8

EE R R EE R RS ]

35681.90 LB.
119995.25 LB.IN.SEC**2

960830.88 LB.IN.SEC**2

1013005.00 LB.IN.SEC*+*2

EE R E S E R SR AR EEE E R 24 ok Aok kR LR AL EE AR 4 LR A SRR EE ] LEE RS R LS &3
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RTAC Turnpike Doubles (56t/123k GCW),
UNIT # 1
LE S R L EEE S ]

# OF AXLES ON THIS UNIT = 3

WEIGHT OF SPRUNG MASS = 11800.00 LB.

ROLL MOMENT OF INERTIA OF SPRUNG MASS =

PITCH MOMENT OF INERTIA OF SPRUNG MASS

YAW MOMENT OF INERTIA OF SPRUNG MASS =

conf.

2.4, var. 1.00

26000.00 LB.IN.SEC**2

170000.00 LB.IN.SEC**2

170000.00 LB.IN.SEC*#*2

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 44.00 INCHES
AXLE # 1 AXLE # 2 AXLE # 3 AXLE #
LEEE R R EER] LE R L EE LR 2 LES A2 R 2 R J ok e e ok o ok ok Kk LEE R R B LB X 3 LEE RS X XS 2] LE A R R R L R R ]

LOAD ON EACH AXLE (LB.) 9921.00 15432 .00 15432.00

AXLE WEIGHT (LB.) 1200.00 2500.00 2500.00

AXLE ROLL M.I (LB.IN.SEC**2) 3700.00 5100.00 5100.00

X DIST FROM SP MASS CG (IN) 55 .00 -105.00 -165.00

HEIGHT OF AXLE C.G. ABOVE 20.00 20.00 20.00

GROUND (INCHES)

HEIGHT OF ROLL CENTER ABOVE 18.25 33.00 33.00

- GROUND ( INCHES)

HALF SPRING SPACING (IN) 16.00 19.00 19.00

HALF TRACK - INNER TIRES (IN) 40.00 29.50 29.50

6UAL TIRE SPACING (IN) 0.0 13.00 13.00
STIFFNESS OF EACH TIRE (LB/IN) 4500.00 4500.00 4500.00

ROLL STEER COEFFICIENT 0.0 0.22 0.23
AUX ROLL STIFFNESS (IN.LB/DEG) 3824.00 30000.00 85000.00

SPRING COULOMB FRICTION - 47%.00 1000 .00 1000.00

PER SPRING (LB)
VISCOUS DAMPING PER SPRING 22.26 0.0 0.0
(LB.SEC/IN)

SPRING TABLE # 1 2 2

CORNERING FORCE TABLE # 1 1 1

ALIGNING TORQUE TABLE # 1 1 1

LA A E SR R LR ]
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RTAC Turnpike Doubles (56t/123k GCW), conf. 2.4, var. 1.00

UNIT # 3

L E R EEEE L 3]
# OF AXLES ON THIS UNIT = 2
WEIGHT OF SPRUNG MASS = 1500.00 LB.
ROLL MOMENT OF INERTIA OF SPRUNG MASS = 10000.00 LB.IN.SEC**2
PITCH MOMENT OF INERTIA OF SPRUNG MASS = 9000.00 LB.IN.SEC**2
YAW MOMENT OF INERTIA OF SPRUNG MASS = 10000.00 LB.IN.SEC**2
HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 44 .00 INCHES

AXLE # 6 AXLE # 7 AXLE #
P L I I L A P R T2

LOAD ON EACH AXLE (LB.) 13778.50 13778.50
AXLE WEIGHT (LB.) 1500.00 1500.00
AXLE ROLL M.I (LB.IN.SEC**2) 4100.00 4100.00
X DIST FROM SP MASS CG (IN) 24.00 -24.00
HEIGHT OF AXLE C.G. ABOVE 20.00 20.00
GROUND (INCHES)
HEIGHT OF ROLL CENTER ABOVE 27.00 27 .00
- GROUND (INCHES)
haALF SPRING SPACING (IN) 22.00 22.00
HALF TRACK - INNER TIRES (IN) 32.50 32.50
DUAL TIRE SPACING (IN) 13.00 13.00
STIFFNESS OF EACH TIRE (LB/IN) 4500.00 4500.00
ROLL STEER COEFFICIENT 0.23 0.23

AUX ROLL STIFFNESS (IN.LB/DEG) 9000.00 9000.00

SPRING COULOMB FRICTION - 975.00 975.00
PER SPRING (LB)
VISCOUS DAMPING PER SPRING 0.0 0.0
(LB.SEC/IN)
SPRING TABLE # 3 3
CORNERING FORCE TABLE # 1 1

ALIGNING TORQUE TABLE # 1 1

LEE RS B RS2 J % ook ok ok ok ok ok

ek ok ok k& X
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8LL

ALIGNING TORQUE TABLE # 1
AR RRRE KRR AR KA KK

ALIGNING TORQUE VS.

0.0
2000.00
3980.00
$970.00
7950.00

9440.00

SLIP ANGLE
1.00
336.00 528
1020.00 i716
1764.00 3156.
2484 .00 4608 .
3000.00 5616.

2.

00

.00

.00

8

8

g

4.00

660.00
2256.00
4344.00
6720.00

8604 .00

8.00
444.00
1728.00
3240.00
5304 .00

7104.00

12.00
252.00
1092.00
2184 .00
3576 .00

4620.00
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Axle Files Lhs Rhs
SPRING : ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE STET:T1.XZA11R225 ST6T:T1.XZA11R225
WHLBRK ST6T:Br.DuaisAxle ST6T:Br.DualsAxie
ALOCK
AXLE 2 - Load: 13779.0; AxleLoc[x]: 510.0
Axle Files Lhs Rhs
SPRING ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE STET:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK ST6T:Br.DualsAxle ST6T:Br.DualsAxle
ALOCK
UNIT # 3 -- DOLLY; # of Rear Suspensions: {; Rear HitchLoad: 23057.0
FILES: Tare: ST6T:Do.Convrt2Ax ; Load: ST6T:SL.Do12.5t ; Hitch: STET:H{.SthWheel
WEIGHT: Total: 4500.0 Sprung: 1500.0 ; Payload: 0.0
XINERT: Total: 19692 ¢ Sprung: 10000 : Payload: O
YINERT: Total: 14967 ¢ Sprung: 9000 : Payload: O
ZINERT: Total: 22676 ¢ Sprung: 10000 : Payload: O
CGXLOC: Total: 72.0; Sprung: 72.0; Payload: 0.0
CGZLOC: Total: 28.0:; Sprung: 44.0; Payload: 0.0
LENGTH: EffWibse: 72.0; Last Wibse: 72.0; HitchLoclx]): 72.0
SUSPENSION # 1; SuspFile: ST6T:Su.Rc21B848in : Suspload: 27557.0;: SuspKey: 1
AXLE 1§ - Load: 13778.5; AxleLoc[x}: 48.0
Axie Files Lhs Rhs
SPRING : : ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
o TIRE STET:T1.XZA11R225 STET:T1.XZA11R225
[ WHLBRK ST6T:8r.DualsAxlie STET:Br.DualsAxle
o ALOCK
AXLE 2 -- Load: 13778.5; AxleLoc[x]: 96.0
Axle Files Lhs Rhs
SPRING ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE STET:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK STG6T:Br.DualsAxie ST6T:Br.DualsAxle
ALOCK '
UNIT # 4 -- SEMI ; # of Rear Suspensions: 1:; Rear HitchLoad: 0.0
FILES: Tare: ST6T:Se.48FtTndm : Load: ST6T:SL.Sei2.5t : Hitch:
WEIGHT: Total: 50615.0; Sprung: 47615.0; Payload: 36815.0
XINERT: Total: 198473 ;. Sprung: 171470 B Payload: 91467
YINERT: Total: 4154252 ;s Sprung: 3726140 H Payload: 2645060
ZINERT: Total: 4217518 s Sprung: 3800009 H Payload: 2718932
CGXLOC: Total: 264.6; Sprung: 250.7; Payload: 236.8
CGZLOC: Total: 67.7: Sprung: 70.7; Payload: 70.6
LENGTH: EffWibse: 486.0; Last Wibse: 486.0; HitchLocix]: 540.0
SUSPENSION # 1{;: SuspFile: STET:Su.Rc21B48in ; Suspload: 27558.0; SuspKey: |
AXLE 1 -- Load: 13779.0; Axleloc[x]: 462.0
Axle Files Lhs Rhs
SPRING : ST6T:Sp.MTC.Reyco ST6T:S5p.MTC.Reyco
TIRE STET:T1.XZA11R225 STET:T1.XZA11R225



axysienq J4g:191S
GTTULIVZX +1:191S
02A8y J1W dS:191S

apxysienqg 48:191S
GZTULIVZX +1:191S
0048y " D1W"dS:191S

MO0V
AYETHM
JAIL
ONIYdS

S8t 4 BXY
:peo)

aixysieng J48:191S

sy
0°'01S :[x]ooqetxy

a|xysienqg J4g:191S

t0°6LLE}

ANO0TVv
AABTHM

¢ 3IXV

121




(ZVWWYD 930/871-NI1) 000 0000000t

ANIVHLSNQOD
40 3dAL

88 666666

86 6666¢C

88 666666

(93a/871°N1)
SSIAN44ILS 110y

ET vE
00
0S°6
vL 6€E
ve o€
0o

(S3HONI)

03S/930 00°¢ =
23S 000} =
03Ss 0€e°'0 =
23S 00 =

OIivd dv3IOD ONIY3IILS

JIVY ¥3IFLS-dWVY
IWIL 40071 Q3S01D
IVAHILINT MIIA3Yd

OV d3ATYA

R R R R R R R R R R E R R R R R

INANI ¥3IM0T104 HiVd 4007 4g3S07T10

(HOLId B 17104 NI AQIDIY)NId ONIXA ¢O
NO0H 31INId €O
T33IHM HI1S Q3LU3IANI 2O
T33IHM HLIS TYNOILINIANOD 10 ¢ INIVYISNOD 40 3IdAl
SSINJJILS 100°0 INIVD  INOIAVINDI LYV QINNIT
8L 8t} v # LINN NO
€ # 1d NOILVINDOILYV
0°0 E # 1INN NO
oo zTL E # LINN NO
€ # L1d NOILVINDILYV
08 v8T- C # LINN NO
[oT AN +1°14 C # LINN NO
I # 1d NOILVINDILYV
SC L I # LINN NO
i e (S3IHONI) '©°D
SSVYW ONNAdS SSVW ONNAdLS 40
MO138 LHOI3H avaHv 30NViSIAa
6L°0 = IN3IOI4430D0 TVNOILDIHY ANV3id
H'd'W vi°29 = ALIDON3AN QUVMHOd
‘81 SL'vveLil = 1HSI3M 3TDIH3IA SSOUD
L = S3IXV 40 # WWi0L
F = SASSVW ONNAULS 40 #

00"}

I E T PR R E
+NOILVINWIS 3ISNOCSIY TVNOILDIHIAs
Ak R K K R K R K R K R R R R R Rk K

Ak A kK Ak K K R R KK K K
* AQnis  ovid *
N

"JeA ‘GTT T JUOD ‘(MDD AMBIE/ISTEG) UIEUL-D UFEIUNOKW-AND0Y DVLY

122



0°0 00005}

00 0008

00 00°s¥

00 00
(1334) A (1334) X
v = 378V1 HiVd NI SINIOd 40 #
00"} = (NI) TIvdl IVOINVHOIW
00 000t} = (93a/871°'N1) SSIN44I1S QOd 31}

00 0001} = (930/871°NI) SSIN44ILS ONIN3ILS

123




RTAC Rocky-Mountain C-Train (53.5t/118k GCW), conf.

UNIT #
LT TR T
# OF AXLES ON THIS UNIT = 3
WEIGHT OF SPRUNG MASS = 11800.00 (B.
ROLL MOMENT OF INERTIA OF SPRUNG MASS =
PITCH MOMENT OF INERTIA OF SPRUNG MASS =
YAW MOMENT OF INERTIA OF SPRUNG MASS =

HEIGHT OF SPRUNG MASS CG ABOVE GROUND =

AXLE # 1 AXLE # 2 AXLE # 3
LEEEES R N LA E SRR R X LEE R E RS S
LOAD ON EACH AxLE (LB.) 12125.00 16534.50 16534.50
AXLE WEIGHT (LB.) 1200.00 2500.00 2500.00
AXLE ROLL M.I (LB.IN.SEC**2) 3700.00 5100.00 5100.00
X DIST FROM SP MASS CG (IN) 55.00 -105.00 -165.00
HEIGHT OF AXLE C.G. ABOVE 20.00 20.00 20.00
GROUND { INCHES)
HEIGHT OF ROLL CENTER ABOVE 18.25 33.00 33.00
= GROUND ( INCHES)
HALF SPRING SPACING (IN) 16 .00 19.00 18.00
HALF TRACK - INNER TIRES (IN) 40.00 29.50 29.50
DUAL TIRE SPACING (IN) 0.0 13.00 13.00
STIFFNESS OF EACH TIRE (LB/IN)  4500.00 4500.00 4500.00
ROLL STEER COEFFICIENT 0.0 0.22 0.23
AUX ROLL STIFFNESS (IN.LB/DEG) 3824.00 30000.00 85000.00
SPRING COULOMB FRICTION - 475.00 1000.00 1000.00
PER SPRING (LB)
VISCOUS DAMPING PER SPRING 22.26 0.0 0.0
(LB.SEC/IN)
SPRING TABLE # 1 2 2
CORNERING FORCE TABLE # 1 1 1

ALIGNING TORQUE TABLE »# 1 1 1

26009.00

2.5, var. 1.00

LB.IN.SEC**2

170000.00 LB.IN.SEC**2

170000.00 LB.IN.SEC**2

44 .00 INCHES

AXLE #

o ok ok kO EE R RS E L ER ] LA E R EE R S J LE R R E RS

LR E L LR R 2
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RTAC Rocky-Mountain C-Train (53.5t/118k GCW), conf. 2.5, var. 1.00

UNIT # 3
LEEEE RS 2

# OF AXLES ON THIS UNIT = 1

WEIGHT OF SPRUNG MASS

= 1000.00 LB.

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 10000.00 (LB.IN.SEC**2

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 5000.00 LB.IN.SEC**2
YAW MOMENT OF INERTIA OF SPRUNG MASS = 6000.00 LB.IN.SEC**2
HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 44.00 INCHES
AXLE # 6 AXLE #
EE R EE R B S S LEZ S EE E RS LR RS SRR RS * ok okl ok %k Aok ok ok Kk ok kK A & ok ok ok ok ok kK * Kk Kk Kok ok
LOAD ON EACH AXLE (LB.) 19841.00
AXLE WEIGHT (LB.) 1500.00
AXLE ROLL M.I (LB.IN.SEC**2) 4100.00
X DIST FROM SP MASS CG (IN) 0.0
HEIGHT OF AXLE C.G. ABOVE 20.00
GROUND ( INCHES)
HEIGHT OF ROLL CENTER ABOVE 27.00
= GROUND ( INCHES)
ﬂ}LF SPRING SPACING (IN) 22.00
HALF TRACK - INNER TIRES (IN) 32.50
DUAL TIRE SPACING (IN) 13.00
STIFFNESS OF EACH TIRE (LB/IN) 4500.00
ROLL STEER COEFFICIENT 0.23
AUX ROLL STIFFNESS (IN.LB/DEG)  9000.00
SPRING COULOMB FRICTION - 975.00
PER SPRING (LB)
VISCOUS DAMPING PER SPRING 0.0
(LB.SEC/IN)
SPRING TABLE # 3

CORNERING FORCE TABLE #

ALIGNING TORQUE TABLE #

* ok ok kR Kk
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RTAC Rocky-Mountain C-Train (53.5t/118k GCW). conf.

UNIT # 4

EEE E TR
# OF AXLES ON THIS UNIT = 1

WEIGHT OF SPRUNG MASS = 35681.90 LB.
ROLL MOMENT OF INERTIA OF SPRUNG MASS = 119995.25
PITCH MOMENT OF INERTIA OF SPRUNG MASS = 960830.88

YAW MOMENT OF INERTIA OF SPRUNG MASS =

2.5, var. 1.00

LB.IN.SEC**2

LB.IN.SEC**2

1013005.00 LB.IN.SEC**2

INCHES

LR R E RS R E LY LEE S A LS 2] ook ok ok ok ok kK

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 78.23
AXLE # 7 AXLE #
LR E R R R L RS ] LE R B R BR8] EEEEEE R R N LA RS AR E RS}

LOAD ON EACH AXLE (LB.) 19841.00

AXLE WEIGHT (LB.) 1500.00

AXLE ROLL M.1I (LB.IN.SEC**2) 4100.00

X DIST FROM SP MASS CG (IN) -131.22

HEIGHT OF AXLE C.G. ABOVE 20.00

GROUND ( INCHES)

HEIGHT OF ROLL CENTER ABOVE 27.00

. GROUND ( INCHES)

?3ALF SPRING SPACING (IN) 22.00

HALF TRACK - INNER TIRES (IN) 32.50.

DUAL TIRE SPACING (IN) 13.00
STIFFNESS OF EACH TIRE (LB/IN) 4500.00

ROLL STEER COEFFICIENT 0.23
AUX ROLL STIFFNESS (IN.LB/DEG) 9000 .00

SPRING COULOMB FRICTION - 975.00

PER SPRING (LB)
VISCOUS DAMPING PER SPRING 0.0
(LB.SEC/IN)

SFRING TABLE # 3

CORNERING FORCE TABLE #

ALIGNING TORQUE TABLE #

EE R E S B BB E 2
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RTAC Rocky-Mountain C-Train (53.5t/118k GCW), conf. 2.5, var. 1.00
-~- LOADED VEHICLE PARAMETERS SUMMARY -—-

*  Number of units: 4
* Axle loads were input; payloads were caiculated.

UNIT # 1 -- TRKTR; # of Rear Suspensions: 1; Rear HitchLoad: 27194.0
FILES: Tare: ST6T:Tr.3ax190wb ; Load: STET:SL.Tr5.5t15t ; Hitch: ST6T:Hi.5thWheel
WEIGHT: Total: 18000.0; Sprung: 11800.0; Payload: 0.0
XINERT: Total: 45964 i Sprung: 26000 H Payload: O
YINERT: Total: 379769 i Sprung: 170000 B Payload: O
ZINERT: Total: 387605 ;. Sprung: 170000 H Payload: O
CGXLOC: Total: 88.8; Sprung: 55.0; Payload: 0.0
CGZLOC: Total: 35.7; Sprung: 44.0; Payload: 0.0
LENGTH: EffWibse: 190.0; Last Wibse: 190.0; HitchLocx]}: 172.2
SUSPENSION # O; SuspFile: ST6T:Su.IHi2kFrnt ;: SuspLoad: 12125.0; SuspKey: O
AXLE 1§ -- Load: $2125.0; Axlelocx]: 0.0
Axle Files Lhs Rhs
SPRING : ST6T:Sp. IHref .Frt ST6T:Sp. IHref .Frt
TIRE : STET:T1.XZA11R225 ST6T:T1.XZA11R225
WHLBRK : STET:Br.StrAxle ST6T:Br.StrAxle
ALOCK
SUSPENSION # {1; SuspFile: ST6T:Su.HknWkBm44 ; SuspLoad: 33069.0; SuspKey: 2
— AXLE 1 -- Load: 16534.5; AxleLoc[x]): 160.0
w Axle Files Lhs Rhs
B e e e
SPRING : ST6T:Sp.HknNRted440 ST6T:Sp.HkNRted4d0
TIRE : ST6T:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK : ST6T:Br .DualsAxle ST6T:Br.DualsAxie
ALOCK
AXLE 2 -- Load: 16534.5; AxleLoc{x]): 220.0
Axle Files Lhs Rhs
SPRING : ST6T:Sp.HkNRted440 ST6T:Sp.HkNRte440
TIRE : STET:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK STE6T:Br.DuaisAxle STE6T:Br .DuaisAxle
ALOCK :
UNIT # 2 ~-- SEMI ; # of Rear Suspensions: 1; Rear HitchlLoad: O.1
FILES: Tare: ST6T7:5€.48FtTndm ; Load: ST6T:SL.Se1St ;7 Hitch: ST6T:Hi .BdollyRef
WEIGHT: Total: 60262.9; Sprung: $7262.9; Payload: 46462.9
XINERT: Total: 232305 ;i Sprung: 202381 H Payload: 122019
YINERT: Total: 4827825 ; Sprung: 4408332 H Payload: 3344818
ZINERT: Total: 4900588 ;. Sprung: 4494619 H Payload: 3431467
CGXLOC: Total: 266.7; Sprung: 255.2; Payload: 245.3
CGZLOC: Total: 71.5; Sprung: 74.2; Payload: 75.0

LENGTH: EffWibse: 486.0; Last Wibse: 486.0; HitchLoc[x]: 540.0
SUSPENSION # 1; SuspFile: STGT:Su.Rc2iB4Bin ; SusplLoad: 33069.0; SuspKey: 1

AXLE 1 - Load: 16534.5; AxlelLoc([x]: 462.0
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* RTAC STUDY *
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*DIRECTIONAL RESPONSE SIMULATION*

LA LR L EEEEEEEE LR LRSS RS E RS R T ]

RTAC two-semi B8 axle B-train (56.5t/125k GCW). conf. 3.1,
# OF SPRUNG MASSES = 3

TOTAL # QGF AXLES = 8

GROSS VEHICLE WEIGHT = 124559.88 LB.

FORWARD VELOCITY

62.14 M.P.H

PEAK FRICTIONAL COEFFICIENT = 0.79

DISTANCE AHEAD
OF SPRUNG MASS

var. 1.00

HEIGHT BELOW
SPRUNG MASS

C.G. (INCHES) C.G. (INCHES)

ON UNIT # 1 -117.25
ARTICULATION PT # 1

ON UNIT # 2 112.57

ON UNIT # 2 ~215.43
ARTICULATION PT # 2

ON UNIT # 3 " 153.01%
TYPE OF CONSTRAINT : Of CONVENTIONAL STH WHEEL

02 INVERTED STH WHEEL
O3 PINTLE HOOK
04 KING PIN(RIGID IN ROLL & PITCH)

CLOSED LOOP PATH FOLLOWER INPUT

ko ko ol ok e ok e ok ok ok ok A ok ok e o Kk ok ok ok ok ok %k ke &

DRIVER LAG = 0.0 SEC
PREVIEW INTERVAL = 0.30 SEC

CLOSED LOOP TIME = 10.00 SEC
RAMP-STEER RATE = 2.00 DEG/SEC
STEERING GEAR RATIO = 30.00

STEERING STIFFNESS (IN.LB/DEG) =  11000.00
TIE ROD STIFFNESS (IN.LB/DEG) =  11000.00
MECHANICAL TRAIL (IN) 1.00

# OF POINTS IN PATH TABLE = 4

0.0

39.55

39.55

42 .5%

ROLL STIFFNESS
(IN.LB/DEG)

999999 .88

999999 .88

TYPE OF
CONSTRAINT
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RTAC two-semi B8 axle B-train (56.5t/125k GCW), conf. 3.1, var. 1.00

UNIT #» 2
IR TR L 2
# OF AXLES ON THIS UNIY = 3
WEIGHT OF SPRUNG MASS = 50717.44 LB.
ROLL MOMENT OF INERTIA OF SPRUNG MASS = 210770.63 LB.IN.SEC**2

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 153885G6.00 LB.IN.SEC**2
YAW MOMENT OF INERTIA OF SPRUNG MASS = 1576125.00 iB.IN.SEC**2
HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 83.55 INCHES

AXLE # 4 AXLE # S AXLE # 6 AXLE #

LE R E R EE RS LR R A R E R LA EE SR RS R EE R E R R L E R LA R AR R R LEE R LR R R R LR R E R LSRR ] LA R R R RN R J

LOAD ON EACH AXLE (LB.) 15432.00 15432 .50 15432.50
AXLE WEIGHT (LB.) 1500.00 1500.00 1500.00
AXLE ROLL M.I (LB.IN.SEC**2) 4100.00 4100.00 4100.00
X DIST FROM SP MASS CG (IN) -119.43 -167.43 -215.43
HEIGHT OF AXLE C.G. ABOVE 20.00 20.00 20.00
GROUND (INCHES)

HEIGHT OF ROLL CENTER ABOVE 27.00 27.00 27.00

b GROUND ( INCHES)

oaALF SPRING SPACING (IN) 22.00 22.00 22.00
HALF TRACK - INNER TIRES (IN) 32.50 32.50 32.50
DUAL TIRE SPACING (IN) 13.00 13.00 13.00

STIFFNESS OF EACH TIRE (LB/IN) 4500.00 4500.00 4500.00
ROLL STEER COEFFICIENT 0.23 0.23 0.23

AUX ROLL STIFFNESS (IN.LB/DEG) 9000.00 9000.00 9000.00
SPRING COULOMB FRICTION - 975.00 975.00 975.00

PER SPRING (iLB)
VISCOUS DAMPING PER SPRING 0.0 0.0 0.0
(LB.SEC/IN)

SPRING TABLE # 3 3 3

CORNERING FORCE TABLE # 1 1 1

ALIGNING TORQUE TABLE # 1 1 1
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SPRING TABLE # {

LEEEE R ISR EEE E

FORCE
LB

-20550.
-1170.
-150.
1250.

2550.

3825

7240.
11127.

20076 .

00

00

8

g

.00

00
50

50

DEFLECTION

INCHES

-15

-0.

-

g © O W N

.00

75

g

.50

.50



00°s os
Gc'¢c 00
00"}t 00
GL°O e]e)
0S°0 (01e]
SC°0 00
(o e} 00
GC'0- 00
00-¢Tt- oS
S3IHONI
NOI1237743Q

TESLOS
" 98061
-TA44
‘SLEC
‘GGEl
14}
114
‘GC-

‘LOVB-

a1
30404

KEREEEPE EEXEEEE

¢ # 3718V1 ONIYdS

141



0s v G8°ZVS6E
SL°0 00°SLES
0s°0 00" 000E

Sz 0 00° 0S4}
oo 00°05-

05" 4 - 69 L6-
0001 - S1°0999z-

S3IHONI a1
NOI1237430 30404

AR KKK Kok kKR
€ # 378VvL ONIYdS

142



10°6SLS
t6° SSEV
ES v0OBI

[o 0y

SG°C61S
€T 8t6E
169G}

0o'8

9L 86EE

6v v08c

€8 0LOt

00" v

6L E6GL
60° 1149
9SG vE9

00°¢

' Ol "vv6 00 Ivv6

] 8E "G€E8 00" L96S
v6°9GE 00 'e861
00} 0°0

TIONY dIMS “SA 30804 IvH3LV

LR E R EEEEE NEEEEE ER SR REEE Y]

b # 378v1 30804 ONIY3INA0OD

143



144

00°0C9y 00 " v0OL L 00" v098 009194 00" 000e 00 0ovvre
00 9LSE 00" voES 00°0CLS 00" 809¢ 00" v8ve Q0" 0S6L
[el0 B 4 ] 4 00-"ovee 00" vrED 00 9GtiE 00" voLi 00 0L6S
00" z60} oo 8ZLt 00°9s¢e 00" 9t LE 00° 0201l 00°086¢€
00" ¢SG¢ (olo R 4 4 4 00° 099 00°8¢ZS 00" 9¢€E 00 000¢
00Tt 008 00" ¥ 00°'¢C 00" ¢ o0

3TONV dITNS “SA 3N0A0L ONINDITY

LEEREE R SRR R RS E R E N SRR EEES]

t # 378V1 3INO¥0L ONINDIV




0°zeZ :[x}20791xYV 0" cergt peol -

b 37XV
O :Aaxydsns :0°zepSH :peOlIdsns ! |6usgIZoY NS:191S (8114dSNS '} # NOISNILSNS
0°8C€ :[X]O0TYdIIH ‘0O POE :8SqIM 3ISe] :0°08C :9SqQIMiI3  :HIONII
€°'88 :peolled ‘9'gg :Bunuds  iptgL  :(eilol 2071290
€00t :peojlled ‘9 2zt :Bunuds gz 9ZI :1e1ol  :12071X9D
9€EI GOI :peo|Aed : GZH9LSE :Bunuds 16E906F :1©I0L :LYINIZ
B86E666 :peo|Aed : 9688€£G64 :Bunuds ¢ 6S00064 :1©310]1 :I1YINIA
€99LEL :prO|Aed : tLL0bT :Bunuds ¢ BOE9OT :1eIO0L :Q1YINIX
v LICTY :peolAhed v LLOS :6Bunuds G°LI2SS ‘leyol  :IHOI3M
1®9UMUIG  IH:191S YD IH ¢ IPIILOS IS 191S PROT ! wpJUlIJLTH ©S:191S ade) 1§31
S'ELTBI PEBOIYDIH JeBdY T :suojsuadsns deay Jo ¥ ! IWIS -- € # LINN
20V
alxysieng J4g8:191S aixysieng-ug:191S oMYA IHM
STTULIVZX +1:191S GCTUMIVZX +1:191S : EF D @1
OvvILYudH dS:191S ObvILYuURH dsS:191S : ON1ddS
syy sy s8ll4 8Ixy
0°0te :[x]o018|xYV ‘G VEGO9L :peo) -~ T 3IXV
oMo0V
eixys(eng-49:191S aIxys|ieng-J4g:191S oMY gIHM
STTU IVZX $1:191S GTTULIVZX +1:191S : 3411
OvrILdUdH " dS:191S OrP3ILYUNH dS: 1918 ¢ HNIYCS :
...................................... e o o e e e w
syy sy7 sall4 exny =
0°09} :[x])o07@ixy ‘G VEGI9L :peo) -- b 3IXV
T :Aaxdsng 10°690€E :peoldsns ! ppugMUMH NS:191S :efid4dsns ) ¥ NOISNILSNS
o A20V
8|XyJ43S - ug:191S e@IXyJ43sS-ug:191S toMYETIHM
GZTYIIVZX 11:191S GTCYIIVZX 11:191S : 3311
34 48UHI "dS: 1918 144 40uHI"dS:19]1S : ONIYdS
syy sy salld aIxy
0'0 i [x]2078 1 xVY ‘0°GTITH :peoT -- b 37XV
O :Aexdsns 0°GZIZTI :peoldsns ! JUJSDIZIHI NS 191S :@1)4dsns 0 ¥ NOISNIJSNS
T'TLYL ([X]O0WYOIIH 0061 :OSqQIM 3Ise] 0°06) :9sqAiMiII  HIONI
00 :peolAed ‘0'py  :Bunuds L gEe  :(ejol 201290
00 ipeojAed t0'6s  :Bunuds :g-g8 :1e310l :D01XHO
0 :peojlAleyd : 0000L} :Bunuds S09.8€ : 1301 :1YIANIZ
O :peo|Aed : 0000Lt :Bunads @ 69L6LE :l1©30L :1YINIA
O :peolAed : 0009¢ :Bunuds Y96SY :1®IOoL  :LYINIX
0°0 :peolhed ‘0°00841 :Bunudsg !0°0008F :1€301 :IHOIIM
1932UYMUYIS IHI191S UDIIH ! 3IGIIG GUL IS:191S PO ! QMOBIXVE UL:191S :8uey :S3714
O v61 L2 ‘PROTYDIIH uedY u— "mtO—WCGQmﬂm Jeay j0 4 u&hv;:. - [} # LINN

‘pejyendied auam speojAed indu} Buem speo| IxXy &
€ Sljun jJo uaqunN

=== AYVAWNS Sd3IL13NVIVd ITOIHIA 4Q3avol

00" "Jea ‘|°€ "JUOD ‘(MI9D ANGZI/IG 9G) ujeul-g BIXe g jWas-OM} JvVLY



a|xysienq J4g:191s
GZTTUIIVZX 1131918
02Aay 01N ds:191S

aixysienq 48 191s
GTTUI LVZX  $1:191S
00Aay o1 dS:191S

fM00Y
¢ oAUETIHA
: EX- U
¢ ONIddS

syy sy 83114 81XV

0°0LT :[Xx]o0781xVY ‘S YESSI :peol) -- C 37XV
¢ A0V
aixysienag J48:191S a|xysieng-4g:191S SoAEaTHM
SCTHIIVZX +1:191S GCTULIVZX 11:191S : 4L
02Aay DiW dS: 191§ 02A8Y " D1W dS: 1948 ¢ ONIYdS

sUy sy saltd aIxy :
0'zzz :[x]o07aixy ‘6 VES9)L :peo) -- b 3xXy

t0°690€EE :peOodSNS ¢ UIBYAIZOU NS 191S :8Ltddsns )

146

} :Aejdsns # NOISN3JSNS

O°00E :[X]207Yd¥iH 0°9PZ :OsqiM Ise] :0°9pg :98qQiMII3d HLIONI

8°88 :peolAed ‘g'98 :Bunuds !L°g8 :1B101 :D0I1ZDO

S 1S4 :peojhed t0°est :Bunuds tp-ggy @30l 1D0IXDO

006990} :peo|Aeyd : SPSLEEY :Bunuds ¢ O8PELPE :le3ol :IYINIZ

}6¥G1O0F :peoiAed : G804 62) :Bunuds @ OZCI6EL 18301 :1YINIA

6660vI :peojAegd $ $9L€84 :Bunudg ¢ VOEPTT :lelol  :1YINIX

S°zv8cy :peojlhed ‘g zyvegy :Bunuds G°CPELS :l1eYOol  IHOIAM

Yo pH ¢ 3IG18S°1S:491S PLOT i WPULIILT OSi19)S adey 183714

00 :PEO YD |H uedy !} :suojsuadsns deay o0 # ! IWIS -- E # LINN
T M20V
a|xys|enq-48:191S ai1xysieng 48:191S PXEETHM
GTTULIVZX 11:191S GTZULIVZX 11:191S : 3¥IL
0248y 01N dS: 19145 0248y 21w dS: 191S : ONIddS
suy sy S84 aIxvy
0°'8Z€ :[x]o078|xYVY G ZEYSE :peoq) -- € 37XV
: W20V
a|xys|eng ug:19]s aixys|enQ-J4g:191S PoMEBTHMA
GZTHULIVZX 11:191S STTUIIVZX +1:191S : 1L
0dAay " di1W dS:191S 0243y 01w dS:191S i ONIYAS
suy , syl saljd aIxy
0°08Z :[x]o018|xXyY ‘G CEVSH :peon -- b 3IXV

I :Asydsns !0°G980€ :peoIdsnS ! uIgpPEITOY NS:191S BLI4ASNS  Z & NOISNIISNS
00V
a|xysienq J48:191S aixysieng - 48:191S S ONUBTHM
GZTULIVZX +1:191S GTCULIVZX +1:191S : EED OIS
0248y 21nW"dS: 1918 0248y o1 dS: 1918 : ONIddS
suy syl sa(t4 alxy



ANIV3LSNOD
40 3dAlL

88 666666

88 666666

(930/89171°NI1)
SSIN44ILS 110d

v = 378Vl HIVd NI SINIOd 40 #

00"} (NI) IVdL IVOINVHOIW

00 000kt = (930/871°'NI) SSINJLILS Q0¥ 3IIL
Q0 0004t = (934/971°NI) SSIN44I1S ONIAY3IILS
00 0€e = OIlvY d3v3IOD ONI¥3ILS

03S/93aQ 00°'¢ = 1V YIILS-dWVA
33 00°0i = IWIL 4007 43IS00

23S 0€°'O = AVAAIAINT MITAI™UD

23S 0°'0 = 9Vl d3AI¥0

I EE S S R RS SRS RS SR RS RS R R E R RS RS

1NdNI ¥3IM0T11704 HLIV4d 40071 43S01D

(HO1Id 8 1108 NI AIDId)NId ONIX ¢0
MOOH 3T1INId €O
133HM HLS G31¥3ANI CO

J33IHM HLIS TVNOILNIANOD 10  : INIVHISNOD 40 3dAL

66 0¥ ov-eLl € # LINN NO
T # 1d NOILVINDILYV

€S° 8¢’ oE- 9~ T # 1INN NO

€S 8E oL bbb T # LINN NO
\ # Id NOILVINDILYV

0'0 8G° 841 - + # LINN NO

(S3IHONI) "' (S3aHONI) '®°D
SSVW ONNAdS SSVW SNNYdS 40
M0138 LHOI3H  QVIHV 3JONVISIO

6L°0 = IN3FIOI44300 TTVNOILOIY4 XV3d

H'd'W ¢1°C9 = ALIDO0T3IA Qavmiod

‘87 00 LveLtl

L]

1HOI3M 3T1DIHAA SSOUO
L = S3IXV 40 # viol

€ = SISSVW ONNUd4S 40 #

00"} "JeA ‘T E "JU0D ‘(MO MBI /IS ES) Ujeul-g§ B|Xe L jWAS-OM} DVIY

R T e
«NOILVINWIS 3ISNOdS3IY TVNOILOIHIAx
IR P R R T

Ak K K KK K K K R K K K
* AQNLS OVvid *
LR T T Ty

147



I EEEEEEE X

EE A E S EEE R ] LA R EEE EE S

CxxJ3S'NI"871 00 0000LF =
CxxD3S'NI"87 00 0000LF =

CxxJ3S"NI"87 00 0009Z =

00"} “daea

&k k ok ok ok kK&

S3HON1

00014
0000058
€EC'O

00" 00SY
[o e By 4}
0S°6¢

006}

00 EE

8

‘oc

g

"G94 -
00k s
00 00se
00" LESL)

LEEES EER E ] LR E R AR E R T

# 3IXV € # 3AIXV

00 " v¥ =

SSVKW

00°

cc’
00°
~00°

0os”

00"

00°
00"
00~
00°
00-

EE R R EEESE X ]

# 37XV

4

ONNAdS 40

000!

*0000€e

0oosv

€l

6¢C

‘61

€e

(014

SOl -
0ol s
00se

LESL)

aNNOoJdD 3An0gv 90

‘a7 00 008t

K A X
I # LIND

‘Z'e - juoo

€ =

9T’

00°

00"

00~

00~

S¢-

00"
00°
00"
00~
00"

LR EEE R RS

# 33XV

t

(4

‘SLY

vzsee

oosv

‘0

ov

1

81

(o4

°1°]

ooLEe

ooct

gTicl

# 378v1 3IN0301L ONINDITV
# 3718V1 30804 ONIYINAOD
# 3718v1 ONIddS

(NI/23S°81)
ONIYdS ¥3d ONIdWvA SNODSIA

(81) 9NIddS d3d
- NOILDIdd 8WO1IN0OD SNIYUJS

(930/871°N1) SSINSJILS 170 XNV
IN3IDI44300 ¥334S 110y
(NI/87) 3414 HOV3I 340 SS3IN4JILS
(NI) ONIOVdS 3311 1vna
(NI) S3¥IL JINNI - MOVYL d4IVH
(NI) SNIOVdS SNI¥dS 4IVH

<t
(S3IHONI) aNNodd —

IA08VY ¥3LIN3ID 1108 40 LHOIIH

(S3HONI) ANNOAD
3A08Y "9°D 31XV 40 IHODIIH

(NI) 92 SSVW dS WOodd4 L1SIG X
(T+xD3S'NI'81) I'W 1108 31XV
("81) 1HOI3IM IFIXV

(°871) 3IXv HOV3 NO avol

SSVW ONNYddS 40 LHODI3H

VILA3INI 40 LIN3IWOW MVA

SSVW ONNAdS 30 VILY3INI 40 INIWOW HOLId

SSYW OSNNAdS 40 VILAINI 40 INIWOW 110d

SSVW ONNAUAS 40 1HODI3IM

‘(MOD MBI /IG ES) uUleualr-g eixe L

1LINN SIHL NO S3IXV 40 #

twds-omMy DVIY



FEES TR

FEEE LR AL R4 LEE EE EEEE S

00"

' ' # 378vL 3N0A01L ONINODIV
2 ) # 3718VL 30804 ONIYINAUOD
€ € # 378v1 ONIYdS

(NI/235°81)
00 (oo} ONIY¥dS ¥3d ONIdWVA SNODSIA

(8971) ONIddS ¥3d
00°6L6 00°SL6 = NOILOIMJI 8WOIN0D ONIAUCS

00" 0006 00" 0006 (930/871°NI) SSANIJIILS 1104 XNV

€C°0 €EC'0 IN3IIDI44300 ¥33ILS 0
00°00S¥ 00 00S¢p (NI/87) 3411 HOVI 40 SSINAIILS
00°E} 00 €} (NI) az~o<aw YIL vna
os°ce 0s°ce (NI) S3dIL ¥3INNI - MOviL 471VH
.o00"¢e ootz (NI) OSNIOVdS ONIddS 41IVH
(S3IHONI) anNNnouo mm
00 LT 00" LT 3A08V ¥3ILINID 1704 40 1HODIAH
(S3IHONI) anNnouo
000t 00°0e IA08Y "H°D 3IIXV 40 IHO9I3H
OE 9t Z- OE " 89} - (NI) 90 SSVW dS Wodd 1SIA X
00" 00} ¥ 00 00tV (ZT++03S°'NI‘81) I'W 1104 3IXV
00 " 00S}t 00" 00S 1} (°87) LHOIIM 3IXV
00" LEIL} 00" LEOLI (°87) 37Xv HOV3 NO avol

LR R E RS X R X FEREEKEER S LR E RN R XX LR E R R X R X EEEAEKERER

# 3IXV S # IIXV v ¥ XV
S3IHONI €S°¢8 = AONNOYD 3IA08V 9D SSVW ONNAdS 10 LHOI3IH

C+»J3S'NI"871 00 9688LPI = SSVW ONNAIS 40 VILHINI 40 INIWOW MVA

C+xJ3S'NI'871 00 8809€EVI = SSVW ONNYAS 40 VILAINI 40 AINIWOW HOLId

C+«+J3S'NI'81 E°LGGC61 = SSVW ONNACS 40 VILYINT 40 LNIWOW 110d
‘a1l 001918y = SSVW ONNAMS 40 LHOIIM
€ = LINN SIHL NO S3IXV 40 #

LR E R R X E XS

€ # 1INN

I TJeA ‘T E "JUOD ‘(MDD MBLI/ISTESG) UleUI-g BIXEe L jWAS-0M} OVIY



RTAC two-semi 7 axle B-train (53.5t/118k GCW), conf. 3.2,

# OF AXLES ON THIS UNIT = 2

WEIGHT OF SPRUNG MASS =

ROLL MOMENT OF INERTIA OF SPRUNG MASS =

PITCH MOMENT OF INERTIA OF SPRUNG MASS =

YAW MOMENT OF INERTIA

HEIGHT OF SPRUNG MASS

UNIT # 3

A e o ok ok K K

OF SPRUNG MASS =

CG ABOVE GROUND =

AXLE # 6 AXLE # 7
ook ok ok ok ok ok LR R E R EE RS
LOAD ON EACH AXLE (LB.) 17637 .00 17637.00
AXLE WEIGHT (LB.) 1500.00 1500.60
AXLE ROLL M.I (LB.IN.SEC**2) 4100.00 4100.00
X DIST FROM SP MASS CG (IN) -48.60 -986.60
HEIGHT OF AXLE C.G. ABOVE 20.00 20.00
GROUND ( INCHES)
HEIGHT OF ROLL CENTER ABOVE 27.00 27.00
o GROUND ( INCHES)
E;LF SPRING SPACING (IN) 22.00 22.00
HALF TRACK - INNER TIRES (IN) 32.50 32.50
DUAL TIRE SPACING (IN) 13.00 13.00
STIFFNESS OF EACH TIRE (LB/IN)  4500.00 4500.00
ROLL STEER COEFFICIENT 0.23 0.23
AUX ROLL STIFFNESS (IN.LB/DEG)  9000.00 9000.00
SPRING COULOMB FRICTION - 975.00 975.00
PER SPRING (LB)
VISCOUS DAMPING PER SPRING 0.0 0.0
(LB.SEC/IN)
SPRING TABLE # 3 3
CORNERING FORCE TABLE # 1 1

ALIGNING TORQUE TABLE # 1 1

45786 .00 LB.

169458.75 LB.IN.SEC**2

1223433.00 (LB.IN.SEC**2
1272714.00 LB.IN.SEC**2

84 .59 INCHES

AXLE #

LEE RS S R S ] ok Kok k& ok ok EEE R EE R LR LEEE L EEE S ] LA EEE RS LR ]

LE R E RS RS R ]



0s° St 0S5°9L00¢C
os°8 oS LT}
0s°'S oo oveceL
[0 ¢ Iy >4 00" St8t
(010 4 00 0s5¢
00"} 00°0sch
o'0 00" 0S|t -
SL°0- 00 0Lt -
00" G4 - 00°0S50C-
SIHONI a1
NOIL1D3743a 30404

FEEFEXFE EXXEERSF

I # 3718vV1 ONIUdS

151




(9N
[Ye]
—
00°'S OG"ESLOS
Gc'¢C 00 98061
00"} 00 SLYY
SL'O 00" SLEC
05°'0 00" SSEl
[T AN 00°SsC9
o0 00 s¢c
GZ O- 00 8T~
00" ¢- 06" LOI 8-
S3HONI a1
NOI1237430 30404
SR kE R E kA Ak
¢ # 378v1i ONIddS




(o >0 4 1°1: B4 4+1-1>
SL'O 00" SLES
0s°'0 00" 000€e
SC°0 00 0St1
0°o 000G~
(o1~ B S9°L6-
0001 - St '0999C-
S3IHONI a7
NOI 1237430 30404

EEEEREE KRR
€ # 378Vl OSNIYdS

153



10" 6SLS

16 SSEVY

€S v08l

[olo lur A

SG°C61S

¢C 8E6E

16°9¢G})

00'8

9L° 86€EE

6v vo8e

€8 °0LO}

00" ¥

6L €E6L
60° 4119
95 °vE9

oo°¢

i Ot "vve (el Y 4 -]

] 8E 'SERB 00" L96S
v6 9SE 00 E861
[ele By ) 0°0

TTIONV dIS “SA 30404 Ivy3ivl

LA R E LSS I NS SIS EREEE R ]

b # 378V1L 30404 ONIYINAOD

154



8

g

00"

00°

er4:14
‘9LSE
‘v8Lc

*¢60}

[4:14

ci

00-

"pOIL
‘vOES
‘ovee
‘8eLL

444

‘p0O98
"oTLY
‘YYEY
"9G¢C

‘099

28828¢88

‘94196 00"
809y 00
=11 3 00
-1xA 00
‘8cs 0o
[4 00"

ATONV dI7S

000€ 00 0Ovve
‘v8ve 00°0Ss6L
‘voLy 00°0L6S
*0col 00°086€
=11 00" 000¢
' oo

"SA 3IN0YHAL ONINDIV

LR R R E R E L ENE L L I T R PEEY

I # 378Vl 3N0U0L ONINDIV

155



0°'08¢ :[x]o07a1xy ‘0 LE9L) :peO) --

t 3IXV

b :Aexdsns 0" pLTSE :PeOIdSNS ! ULgPAIZOYU NS:191S (8L1ddsNS )} # NOISN3IJSNS

0°'8C€ :{x]20YdriH O VYOE :9sqQlM Isel ‘0O vOE :8SqiMIi3  :HIDN3I]
9°98 :‘peoldled ‘g'gg  :Bunuds g 8L :leiol  :201Z9D
S 00} :peojAed L7444 Bunuds  0°€Zd lelol  1D01XDO
vZc1000L :peotled : 9688LyL :Bunudg G90Z9Ll :1el1o)  :1HINIZ
t¥89Y6 :peO|Aed : 8809€Y} :Bunuds 6G96€LI :1BIO0L :JYINIA
TBOLTL :peolAed : LSGC6) :Bunuds 6GE6CZT : 12101 :1YINIX
01910V :peolAed ‘0" 1918y :Bunudsg !0°19LIS leyoy  :IHOIIM
198UMUIG " IH: 191S :UD3IIH ¢ 1918S°1S:191S :peO ! wpu}FLTR°DS:19)S :euey 183714
O'TISEL :PROTYDIIH 483y '} :suojsuadsns deay Jo ¢ ¢ IW3IS -- € # LINN
t o MD0V
alxvsienq-4g:191S eixys|enqg-48:191S POMHETHM
STTULIVZX $4:191S STTYIIVZX 11:191S : J¥IL
OrPILUUNH dS: 191§ OrPILYUNH dS:191S : ONIYdS
sy sy salid4 aIxy
0°0zZ :[x]o0taIxy ‘0" LESLY :peo) -- z 3Ixv
M0V
oIxys|ieng 4g:191S a|xysienq Jg:191S DONHETHM
GTTHIIVZX 11:191S GTZTULIVZX 11:191S : 3411
OrVILYUIH " dS: 191S OrpILdUNH dS:191S : DNIddS
suy syl S8l aIxy b1
0°'091 :[x]o07@1xVY 0 LEDLI :prOT -- b 3IXV —
T Aoxdsns !0 pLZGE :peoldsSNS ! ppuEMMUH NS 191S :@Li4dsns !} # NOISNILSNS
S Tels 1]
BIXVY43S Ig:i191S OLXYU4IS UG 191S DOMABTHM
GZTUMIVZX $11:191S GZTUIIVYZX 11:191S : Y11
344 J@uHI dS:191S 344 g0uH] ‘dS:9]1S : ONTYdS
syy sy’ se|}d aIxy
0'0 i[x]ooexy to"gzicE :peon - b 3IXV
O :Aeydsns :0°'GZiZH :PeOIdSNS ! JUULYNZIHI NS:191S :8(t4dsns 0 # NOISNIJISNS
9 €LY :[X]D0NYDIIH 0 061 :©SAIM ISel 0°06F :8SqIMIIT  HIDNIT
00 :peotAed ‘0°py  :Bunuds L g :{eroyl 3071290
00 :peotAed t0°gg  :Bunuds g°gg :(eIol  :D0IXHD
0 :peojAed : 0000L} :Bunudsg @ GO9LBE :1e10) :1YINIZ
0 :peolAed : 0000L} :Bunuds 69LBLE :1e30L :1YINIA
O :peolfed : 0009¢ :Bunuds p96SYy :teiol  :LHINIX
0'0 :peolAed 200081 :Bunuds 0°00084 1301 I IHOIIM
182UMUIG IH:191S UDIIH ° 3I913G GUL°1S:191S :peCT ! QqMOGIXVE J1:191S :8adey :S3714
) O 66EGE :PEOIYDIIIH Jeay t4 suojsuadsng Jeay jJo LHAIMEL -~ i # LINN

‘pajeind|ed auam speolAed induj BuUBM SPeRO| BIXY 4
€ S)IuUn jJo Jdaqunn 4

--=  AUVHWNS Sd¥3IL3INVAVH ITOTIHIA Q3QvOol

00"t "Jden ‘T g JUOD (MOD MBLI/IG ES) UlEUI-g B|XE L JWBS-OM} JvV1y



Axle Files Lhs Rhs

SPRING : ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE : ST6T:T1.XZA11R225 ST6T:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle ST6T:Br.DualsAxle
ALOCK :
AXLE 2 -- Load: 17637.0; Axletoc{x]: 328.0
Axle Files Lhs Rhs
SPRING : ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE : . STG6T:TH1.XZA11R225 STET:T1.XZA11R225
WHLBRK ST6T:Br.DualsAxle ST6T:Br.DualsAxle
ALOCK :
UNIT # 3 -- SEMI ; # of Rear Suspensions: 1; Rear HitchLoad: 0.0

FILES: Tare: ST6T:Se.27ftTndm ; Load: ST6T:SL.SeiGt ¢ Hitch:

WEIGHT: Total: 48786.0; Sprung: 45786.0; Payload: 40286.0

XINERT: Total: 208086 s Sprung: 169459 H Payload: 127708

YINERT: Total: 1296768 s Sprung: 1223433 : Payload: 950019

ZINERT: Total: 1323823 5 Sprung: 1272714 H Payload: 1003237

CGXLOC: Total: 177.9; Sprung: 173.4; Payload: 174.5

CGZLOC: Total: 80.6; Sprung: 84.6; Payload: 86.7

LENGTH: EffWlibse: 246.0; Last Wibse: 246.0; HitchLoclx]: 300.0

SUSPENSION # 1; SuspFile: ST6T:Su.Rc21B48in ; Suspload: 35274.0; SuspKey: 1

(Sl

AXLE 1 - Load: 17637 .0; Axtelocx]: 222.0
Axle Files Lhs Rhs
SPRING : ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE : STET:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK : STE6T:Br.DualsAxle ST6T:Br.DualsAxle
ALOCK :

AXLE 2 -— Load: 17637.0; AxleLoc(x]: 270.0
Axle Files Lhs Rhs
SPRING : ST6T:Sp.MTC.Reyco ST6T:Sp.MTC.Reyco
TIRE : STET:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK : ST67T:Br.DualisAxle ST6T:Br.DualsAxie

ALOCK
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* RTAC STUuDY *

R )
e T

*DIRECTIONAL RESPONSE SIMULATION*

(AR R A EEEEA R AR AR SRS AR R R R ]

RTAC two-semi 6 axle B-train (41.5t/91.5k GCW), conf. 3.3,

# OF SPRUNG MASSES = 3
TOTAL # OF AXLES = 6

GROSS VEHICLE WEIGHT 93695.88 LB.

FORWARD VELOCITY = 62.14 M.P.H

PEAK FRICTIONAL COEFFICIENT = 0.79

var.

DISTANCE AHEAD HEIGHT BELOW
OF SPRUNG MASS SPRUNG MASS

C.G. (INCHES) C.G.

ON UNIT # 1 -131.89
ARTICULATION PT # 1

ON UNIT # 2 136.73

ON UNIT # 2 -191.27
ARTICULATION PT # 2

ON UNIT # 3 156.47
TYPE OF CONSTRAINT : Of CONVENTIONAL STH WHEEL

02 INVERTED 5TH WHEEL
03 PINTLE HOOK
04 KING PIN(RIGID IN ROLL & PITCH)

CLOSED LOOP PATH FOLLOWER INPUT

AR R E RS LSS EESEE RS R R R EEERE RS LS

DRIVER LAG = 0.0 SEC
PREVIEW INTERVAL = 0.30 SEC

CLOSED LOOP TIME = 10.00 SEC
RAMP-STEER RATE = 2.00 DEG/SEC
STEERING GEAR RATIO = 30.00

STEERING STIFFNESS (IN.LB/DEG) = 11000.00
TIE ROD STIFFNESS (IN.LB/DEG) = 11000.00
MECHANICAL TRAIL (IN) 1.00

# OF POINTS IN PATH TABLE = 4

(INCHES)

0.0

31.91

31.91%

31.53

ROLL STIFFNESS
(IN.LB/DEG)

999999.88

999999 .88

TYPE OF
CONSTRAINT
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RTAC two-semi 6 axle B-train (41.5t/91.5k GCW), conf. 3.3, var. 1.00
--- LOADED VEHICLE PARAMETERS SUMMARY —-—-

*  Number of units: 3
* Axle loads were input; payloads were calculated.

UNIT »# 1 -~ TRKTR; # of Rear Suspensions: {1; Rear HitchLoad: 20581.0
FILES: Tare: ST6T:Tr.3Ax190wb ; Load: ST6T:SL.Tr4.5t13t ; Hitch: STET:Hi.S5thWheel
WEIGHT: Total: 18000.0; Sprung: 11800.0; Payload: 0.0
XINERT: Total: 45964 i Sprung: 26000 H Payload: O
YINERT: Total: 379769 ;. Sprung: 170000 : Payload: O
ZINERT: Total: 387605 i Sprung: 170000 H Payload: O
CGXLOC: Total: 88.8; Sprung: 55.0; Payload: 0.0
CGZLOC: Total: 35.7; Sprung: 44.0; Payload: 0.0
LENGTH: EffWlbse: 190.0; Last Wibse: 190.0; HitchLoclx]: 186.9
SUSPENSION # O; SuspFile: ST6T:Su.lHi2kFrnt ; Suspload: 9921.0 ;: SuspKey: O
AXLE 1 -- Load: 9921.0; AxleLoc([x]: 0.0
Axle Files Lhs Rhs
SPRING : ST6T:Sp.IHref . Frt ST6T:Sp.IHref .Frt
TIRE : STET:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK : ST6T:Br.StrAxle ST6T:Br.StrAxle
ALOCK
SUSPENSION # 1{1; SuspFile: ST6T:Su.HknWkBm44 ; SusplLoad: 28660.0; SuspKey: 2
5: AXLE 1 -- Load: 14330.0; AxleLoc[x]: 160.0
~ Axle Files Lhs Rhs
SPRING : ST6T:Sp.HkNRTE440 ST6T:Sp.HkNRTE440
TIRE : STET:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle STET:Br.DualsAxle
ALOCK : .
AXLE 2 -- Load: 14330.0; AxleLoc[x]: 220.0
Axle Files . Lhs Rhs
SPRING : ST6T:Sp.HKNRTE440 ST6T:Sp.HKNRTE440
TIRE : ST6T:T1.XZA11R225 ST6T:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle ST6T:Br.DualsAxle
ALOCK
UNIT # 2 -- SEMI ; # of Rear Suspensions: 1; Rear HitchlLoad: 13512.0
FILES: Tare: ST6T:Se.B27ftTndm ; Load: ST6T:SL.Sei6t : Hitch: ST6T:H{i.5thWheel
WEIGHT: Total: 42343.0; Sprung: 39343.0; Payload: 31343.0
XINERT: Total: 178721% ;. Sprung: 147954 B Payload: 87922
YINERT: Total: 1387192 i Sprung: 1158153 B Payload: 727689
ZINERT: Total: 1420635 ;.  Sprung: 1205963 : Payload: 780531
CGXLOC: Total: 148.6; Sprung: 136.7; Payload: 128.7
CGZLOC: Total: 71.9; Sprung: 75.9; Payload: 79.5

LENGTH: EffWibse: 304.0; Last Wlbse: 304.0; HitchLoc[x]: 328.0
SUSPENSION # 1; SuspFile: ST6T:Su.Rc21B481in ; SusplLoad: 35274.0; SuspKey: 1

AXLE 1 - Load: 17637.0; Axletoc[x]: 280.0



a|xysienq J48:191S
STTU IVZX $4:191S
0248y " D1W " dS:191S

0O :Aa8ydsns

ajxvs|enQ - J4g8:191s
STTULIVZX 11:191S
0243y 01w dS:191S

|ixysieng J4g:191s
GCCALIVZX $1:191S

aixysienqQ-48:1914s

A0V

oNNaTIHM o
GTTULIVZX  +1:1914S : 1L —
02A8Y " JiW dS:191S : ONIYdS
sy saitd eIxy g
0'0oLZ :[x]}o018I1xXV t0° I vB6L :peOo" -- b 3IXV
‘0°1vy861 :peodsns ¢ 16uSHEZOY NS:19)S :@LE4dsnS )} # NOISNIJSNS
O°00€E :[X]2074y23H :0°0LZ :©SqQIM ISB] 0 0LZ :©8SqQiMiild :HIONI
8°'GL :peojAed t6°GL :Bunuds :0°'eL :1eIOL  :2071Z9D
€ GS4 -peojihed G GG Bunuds  9°09F :1BIOL  :207IXDD
v1 4899 :peojled : 169216 :Bunudg 6P¥S96 :l1BIOL :IY¥INIZ
SPr6L9 :peolAed : LSPESB :Bunads LSGET6 18301  :1YINIA
6CELL :peolhey : OpLSOL :Bunuds @ 18ChCL :1e301 :JHINIX
6°2589C :peojAed t6°¢SB8IE :Bunuds tO'ESEEE 1101  :IHOIIM
Yo H ¢ 168S°1S:191S :peol ¢ |BuS3IJLT°8S:191S :auey $S3114
0O°0 :PROIYDIIH 4edYy )} :suojsuadsng dueay 3Jo # ¢ IWIS -- € # LINN
%00V
a|xysienq - J4g9:191S :Od8IHM
GZTHLIVZX $1:191S : 3911
0043y 01N dS: 1918 : ONIYdS
syn sall 4 8Ixy
0" 8¢t :[x]o078xVY 0" LE9LY :peO) -- T 3IXV
T M00WV
aixysienq-4g:191S S8 IHM
GZTUIIVZX +1:191S : 1L
02A8Y D1 dS:191S ¢ ONIddS

0248y DWW dS:191S

S84 81Xy



691

RTAC two-semi belly-axle

# OF SPRUNG MASSES
TOTAL # OF AXLES
GROSS VEHICLE WEIGHT

FORWARD VELOCITY

PEAK FRICTIONAL COEFFICI

ON UNIT
ARTICULATION PT # 1
ON UNIT

ON UNIT
ARTICULATION PT # 2
ON UNIT

TYPE OF CONSTRAINT : O1
02
03
04

CLOSED LOOP PATH FOLLOWE
L R R

DRIVER LAG
PREVIEW INTERVAL
CLOSED LOOP TIME
RAMP-STEER RATE

e ok o ok ok A ok ok ke ok ok kb b ok b ok ok ok ok ok

* RTAC STuDY >

LR L E SRS SRS S S RN 2

Ak ok e ok kool ok ok ok ok o o ok ke ik ok ok ok ok ok Ok R K ok ok ok ok ok ok

*DIRECTIONAL RESPONSE SIMULATION*

LA E R E R RS SRS R R E R R EEEE R ER SRS E ]

B-train (61.5t/135k GCW), conf. 3.4, var. 1.00

= 3

135583.88 LB.

2 62.14 M.P.H

ENT = 0.79

DISTANCE AHEAD HEIGHT BELOW
OF SPRUNG MASS SPRUNG MASS
C.G. (INCHES) C.G. (INCHES)

# 1 -118.58 0.0
# 2 10t1. 11 38.69
¥ 2 -216.89 38.69
# 3 186.29 45.93

CONVENTIONAL STH WHEEL

INVERTED 5TH WHEEL

PINTLE HOOK

KING PIN(RIGID IN ROLL & PITCH)

R INPUT
kK ROk

= 0.0 SEC
= 0.30 SEC
= 10.00 SEC
= 2.00 DEG/SEC

STEERING GEAR RATIO = 30.00

STEERING STIFFNESS (IN.LB/DEG) = 11000.00
TIE ROD STIFFNESS (IN.LB/DEG) = 11000.00
MECHANICAL TRAIL (IN) = 1.00

# OF POINTS IN PATH TABLE = 4

ROLL STIFFNESS
(IN.LB/DEG)

999999 .88

999999.88

TYPE OF
CONSTRAINT
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AXLE 6 IS SELF STEERING

PRIMARY STIFFNESS, IN-LB/DEG: 400000.00
COULOMB FRICTION, IN-LB: 15000.00
MECHANICAL TRAIL, INCHES: 6.00

STEERING TORQUE AND DISPLACEMENT BOUNDRIES

TORQUE, IN-LB ANGLE ,DEG
-56700.00 -30.000
-13200.00 -1.000

-400.00 -0.500
0.0 0.0
400.00 0.500
13200.00 1.000
56700.00 30.000

€L1
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AXLE 2

UNIT # 3

(81

FILES:

WEIGHT:
XINERT:
YINERT:
ZINERT:
CGXLOC:
CGZLOC:
LENGTH:

Axle Files

.MTC.Reyco
.X2A11R225
.DualsAxle

SPRING ST6T:Sp.MTC.Reyco
TIRE : STET:T{.XZA11R225
WHLBRK ST6T:Br.DualsAxie
ALOCK

-- Load: 17637.0; AxleLoc[x]: 318.0

Axle Files Lhs

ST6T:Sp.
. XZA11R225
.DualsAxle

SUSPENSION #

AXLE 1

SUSPENSION #

AXLE 1

AXLE 2

ALOCK

STET:TH
ST6T:8Br

SuspKey: O

ST6T:Sp.
. XZA11R225%
.DualisAxle

STeT:TH
ST6T:Br

SuspKey: 1

MTC.Reyco

AR9517 . 16

.MTC.Reyco
.XZA11R225
.DualsAxle

.MTC.Reyco
.XZA11R225
.DualsAxle

SPRING ST6T:Sp.MTC.Reyco
TIRE : STET:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle
ALOCK :

-- SEMI ; # of Rear Suspensions: 2; Rear HitchLoad: 0.0
Tare: ST6T:Se.32ftBelly ; Load: ST6T:SL.SeBt16¢t ;i Hitch:
Total: 67907.7; Sprung: 63407.6: Payload: 56645.6
Total: 322653 i Sprung: 257128 H Payload: 200330
Total: 2502626 i Sprung: 2350415 H Payload: 1875931
Total: 2505460 ;. Sprung: 2394173 B Payload: 1929999
Total: 190.1; Sprung: 186.3; Payload: 187.0
Total: 85.3; Sprung: 89.9; Payload: 92.7
EffWibse: 244.0; Last Wibse: 294.0; HitchLoclx}: 348.0

1; SuspFile: ST6T:Su.A9517.16S ; SusplLoad: 17637.0;
-- Load: 17637.0; Axlelocx]: 144.0
Axle Files Lhs
SPRING : ST6T:Sp.AR9517. 16
TIRE : STET:T1.XZA11R225
WHLBRK : ST6T:8Br.DualsAxle
ALOCK
2; SuspFile: ST6T:Su.Rc21B48in SusplLoad: 35274.0:
- Load: 17637.0; AxlelLoc[x]: 270.0
Axle Files Lhs
SPRING : ST6T:Sp.MTC.Reyco
TIRE : STET:T1.XZA11R225
WHLBRK : STET:Br.DualsAxlie
ALOCK :
-- Load: 17637.0; AxleLoc[x]: 318.0
Axle Files Lhs
SPRING : ST6T:Sp.MTC.Reyco
TIRE : ST6T:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle
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G0¢

*%% AL IGNING MOMENT CURVE F17 PARAMETERS:
TIRE SPRING RATE (LB/IN/TIRE)
TIRE LOADED RADIUS (IN)
POLAR MOMENT OF INERTIA (IN-LB-SEC**2/WHEEL)

(

0.

0

8.0000 5.0000 0.8000) (

0.0
4500.00
20.00
103.00

8.0000 5.0000 0.8000)
4500.00
20.00
103.00



HSRI/MVMA BRAKING AND HANDLING SIMULATION OF TRUCKS,

RTAC 11 axle C-train Triples (63.5t/140k GCW),

TRACTOR REAR SUSPENSION AND AXLE PARAMETERS

SUSPENSION KEY - O INDICATES SINGLE AXLE,

TANDEM AXLE SEPARATION (IN BETWEEN LEADING AND TRAILING AXLES) 60.
STATIC LOAD TRANSFER (PERCENT LOAD ON LEAD AXLE) 50.
DYNAMIC LOAD TRANSFER (% BRAKE TORQUE REACTED AS TANDEM AXLE LOAD TRANSFER) 0.
SUSPENSION SPRING RATE (LB/IN/SIDE/AXLE) -3.00 -3.00
**+ NEGATIVE ENTRY INDICATES TABLE ENTERED ***
*%% ECHO WILL APPEAR ON TABLE INDEX PAGE #*+*
SUSPENSION VISCOUS DAMPING (LB-SEC/IN/SIDE/AXLE) 0.0 0.0
COULOMB FRICTION (LB/SIDE/AXLE) 2000.00 2000.00
AXLE ROLL MOMENT OF INERTIA (IN-LB-SEC**2) 5100.00
ROLL CENTER HEIGHT (IN. ABOVE GROUND) 33.00
ROLL STEER COEFFICIENT (DEG. STEER/DEG. ROLL) 0.22
AUXILIARY ROLL STIFFNESS (IN-LB/DEG/AXLE) 30000.00
LATERAL DISTANCE BETWEEN SUSPENSION SPRINGS (IN) 38.00
TRACK WIDTH (IN) 72.00
UNSPRUNG WEIGHT (LB) A4 2500.00
TRACTOR REAR TIRES AND WHEELS LEFT SIDE
S
(a))
DUAL TIRE SEPARATION (IN) 13.00
CORNERING STIFFNESS (LB/DEG/TIRE) -2.00
*%%* NEGATIVE ENTRY INDICATES TABLE ENTERED ***
*%* ECHO WILL APPEAR ON TABLE INDEX PAGE *=*+
LONGITUDINAL STIFFNESS (LB/SLIP/TIRE) -52.00
*** NEGATIVE ENTRY INDICATES TABLE ENTERED #***
*+% ECHO WILL APPEAR ON TABLE INDEX PAGE ***
CAMBER STIFFNESS (LB/DEG/TIRE) 0.0
ALIGNING MOMENT (IN-LB/DEG/TIRE) -1320.84
xx% NEGATIVE ALIGNING MOMENT ENTRY **=*
=%+ ALIGNING MOMENT CURVE FIT PARAMETERS: ( 0.0 8.0000 5.0000 ©0.8000) ( 0.0
TIRE SPRING RATE (LB/IN/TIRE) 4500.00
TIRE LOADED RADIUS (IN) 20.00
POLAR MOMENT OF INERTIA (IN-LB-SEC**2/WHEEL) 103.00

x4 ZERO LINES IN TREADLE PRESSURE TABLE INDICATES NO BRAKING **=*
*** THREE BRAKE PARAMETERS PER AXLE ARE DELETED AT THIS POINT #**

TRACTOR-SEMITRAILERS, DOUBLES,

conf. 4.2,

LEADING TANDEM AXLE

1 INDICATES FOUR SPRING, 2 WALKING BEAM

var.

AND TRIPLES - PHASE 4.

1

INPUT PAGE NO.

.00

TRAILING TANDEM AXLE

-3.00

0.0
2000.00

13.00
-2.00

-52.00

0.0
-1320.84

8.0000 5.0000 0.8000)
4500.00
20.00
103.00
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802

*** NEGATIVE ENTRY INDICATES TABLE ENTERED ***
*%% ECHO WILL APPEAR ON TABLE INDEX PAGE ***

CAMBER STIFFNESS (LB/DEG/TIRE) 0.0 O.
ALIGNING MOMENT (IN-LB/DEG/TIRE) -1320.84 -1320.
**% NEGATIVE ALIGNING MOMENT ENTRY ***
**+ ALIGNING MOMENT CURVE FIT PARAMETERS: ( 0.0 8.0000 §5.0000 0.8000) ( O.
(
*%% NEGATIVE ALIGNING MOMENT ENTRY ***
*** ALIGNING MOMENT CURVE FIT PARAMETERS: ( 0.0 8.0000 §5.0000 0.8000) ( O.
‘ B
TIRE SPRING RATE (LB/IN/TIRE) 4500.00 4500.
TIRE LOADED RADIUS (IN) 20.00 20.
POLAR MOMENT OF INERTIA (IN-LB-SEC**2/WHEEL) 103.00 103.

(o]
84

(o]

0.0
-1320.84

8.0000 5.0000

8.0000 5.0000

4500.00
20.00
103.00

0.0
-1320.84

0.8000)

0.8000)

4500.00
20.00
103.00



HSRI/MVMA BRAKING AND HANDLING SIMULATION OF TRUCKS, TRACTOR-SEMITRAILERS, DOUBLES,

602

RTAC 11 axle C-train Triples (63.5t/140k GCW), conf. 4.

TRAILER NO. 2 PARAMETERS

# OF PINTLE HOOKS: 1 = A-DOLLY, 2 = B-DOLLY
B-DOLLY HOOKS & FRAME PARAMETERS: --

TOTAL YAW LASH AT PINTLE HOOKS (DEG)

TOTAL ROLL LASH AT PINTLE HOOKS (DEG)

YAW STIFFNESS BEVOND LASH (IN-LB/DEG)

YAW DAMPING BEYOND LASH (IN-LB/DEG/SEC)

TORSIONAL (ROLL) STIFFNESS BEYOND LASH (IN-LB/DEG)
B-DOLLY SELF-STEER AXLE PARAMETERS: --

CENTERING STIFFNESS (IN-LB/DEG/AXLE)

COULOMB FRICTION (IN-LB/AXLE)

VISCOUS DAMPING (IN-LB/DEG/SEC/AXLE)

MECHANICAL TRAIL (IN)

LATERAL KINGPIN OFFSET (IN)
DOLLY KEY: 4 = CONVERTER DOLLY, 2 = FIXED DOLLY
DISTANCE FROM DOLLY SUSPENSION TO PINTLE HOOK (IN)
TURNTABLE LOCATION (IN AHEAD OF SUSP. CENTER)
TURNTABLE HEIGHT ABOVE GROUND (IN)
WHEELBASE - DISTANCE FROM CENTER OF FRONT SUSP. TO CENTER OF REAR SUSP. (IN)
BASE VEHICLE CURB WEIGHT ON FRONT SUSPENSION (LB)
BASE VEHICLE CURB WEIGHT ON REAR SUSPENSION (LB)
SPRUNG MASS CG HEIGHT (IN. ABOVE GROUND)
SPRUNG MASS ROLL MOMENT OF INERTIA (IN-LB-SEC**2)
SPRUNG MASS PITCH MOMENT OF INERTVIA (IN-LB-SEC**2)
SPRUNG MASS YAW MOMENT OF INERTIA (IN-LB-SEC*#*2)
PAYLOAD WEIGHT (LB)

PAYLOAD DISTANCE AHEAD OF REAR SUSPENSION CENTER(IN)

PAYLOAD CG HEIGHT (IN. ABOVE GROUND)

PAYLOAD ROLL MOMENT OF INERTIA(IN-LB-SEC**2)

PAYLOAD PITCH MOMENT OF INERTIA(IN-LB-SEC*#*2)

PAYLOAD YAW MOMENT OF INERTIA(IN-LB-SEC**2)
LOCATION OF PINTLE HOOK (IN BEHIND REAR SUSP. CENTER)
HEIGHT OF PINTLE HOOK (IN ABOVE GROUND)

AND TRIPLES

2,

var .

1

PHASE 4.

.00

0.0

0.0
1000000 .00
1000.00
30000.00

4500.00
15000.00
50.00
6.00
14.40

72.00

0.0

44 .00
246.00
4311.07
6689.02
65. 15
66767 .63
268334 .00
269703.69
30886 .90
123.69
79.09
86142.75
716600.31
769172 .63
54 .00
34.50

INPUT PAGE NO.

7



HSRI/MVMA BRAKING AND HANDLING SIMULATION OF TRUCKS, TRACTOR-SEMITRAILERS, DOUBLES, AND TRIPLES - PHASE 4. INPUT PAGE NO.

012

RTAC 11 axle C-train Triples (63.5t/140k GCW), conf. 4.2, var. 1

TRAILER NO. 2 FRONT SUSPENSION AND AXLE PARAMETERS LEFT SIDE

SUSPENSION KEY - O INDICATES SINGLE AXLE, 1 INDICATES FOUR SPRING, 2 WALKING BEAM
SUSPENSION SPRING RATE (LB/IN/SIDE/AXLE) -4.00
*+* NEGATIVE ENTRY INDICATES TABLE ENTERED ***
*+% ECHO WILL APPEAR ON TABLE INDEX PAGE *#*
SUSPENSION VISCOUS DAMPING (LB-SEC/IN/SIDE/AXLE) 0.0
COULOMB FRICTION (LB/SIDE/AXLE) 975.00

AXLE ROLL MOMENT OF INERTIA (IN-LB-SEC**2)

ROLL CENTER HEIGHT (IN. ABOVE GROUND)

ROLL STEER COEFFICIENT (DEG. STEER/DEG. ROLL)
AUXILIARY ROLL STIFFNESS (IN-LB/DEG/AXLE)
LATERAL DISTANCE BETWEEN SUSPENSION SPRINGS (IN)
TRACK WIDTH (IN)

UNSPRUNG WEIGHT (LB)

TRAILER NO. 2 FRONT TIRES AND WHEELS LEFT SIDE
DUAL TIRE SEPARATION (IN) 13.00
CORNERING STIFFNESS (LB/DEG/TIRE) -2.00

*+** NEGATIVE ENTRY INDICATES TABLE ENTERED **+
**% ECHO WILL APPEAR ON TABLE INDEX PAGE ***
LONGITUDINAL STIFFNESS (LB/SLIP/TIRE) -52.00
**%+ NEGATIVE ENTRY INDICATES TABLE ENTERED ***
**++ ECHO WILL APPEAR ON TABLE INDEX PAGE ***

CAMBER STIFFNESS (LB/DEG/TIRE) 0.0
ALIGNING MOMENT (IN-LB/DEG/TIRE) -1320.84
*** NEGATIVE ALIGNING MOMENT ENTRY **%
*+* ALIGNING MOMENT CURVE FIT PARAMETERS: ( 0.0 8.0000 5.0000 0.8000) ( 0.0
TIRE SPRING RATE (LB/IN/TIRE) 4500 .00
TIRE LOADED RADIUS (IN) 20.00

POLAR MOMENT OF INERTIA (IN-LB-SEC**2/WHEEL) 103.00

.00
RIGHT SIDE
(o]
-4.00
0.0
975 .00
4100.00
27 .00
0.23
9000 .00
44 .00
78.00
1500.00
RIGHT SIDE
13.00
-2.00
-52.00
0.0
-1320.84
8.0000 5.0000 O.B0O00)
4500.00
20.00
103.00

8
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HSR1/MVMA BRAKING AND HANDLING SIMULATION OF TRUCKS, TRACTOR-SEMITRAILERS, DOUBLES, AND TRIPLES - PHASE 4.

¢le

RTAC 11 axle C-train Triples (63.5t/140k GCW), conf.

TRAILER NO. 3 PARAMETERS

# OF PINTLE HOOKS: 1 = A-DOLLY, 2 = B-DOLLY
B-DOLLY HOOKS & FRAME PARAMETERS: --
TOTAL YAW LASH AT PINTLE HOOKS (DEG)
TOTAL ROLL LASH AT PINTLE HOOKS (DEG)
YAW STIFFNESS BEYOND LASH (IN-LB/DEG)
YAW DAMPING BEYOND LASH (IN-LB/DEG/SEC)
TORSIONAL (ROLL) STIFFNESS BEYOND LASH (IN-LB/DEG)
B-DOLLY SELF-STEER AXLE PARAMETERS: --
CENTERING STIFFNESS (IN-LB/DEG/AXLE)
COULOMB FRICTION (IN-LB/AXLE)
VISCOUS DAMPING (IN-LB/DEG/SEC/AXLE)
MECHANICAL TRAIL (IN)
LATERAL KINGPIN OFFSET (IN)
DOLLY KEY: 1 = CONVERTER DOLLY, 2 = FIXED DOLLY
DISTANCE FROM DOLLY SUSPENSION TO PINTLE HOOK (IN)
TURNTABLE LOCATION (IN AHEAD OF SUSP. CENTER)
TURNTABLE HEIGHT ABOVE GROUND (IN)
WHEELBASE - DISTANCE FROM CENTER OF FRONT SUSP. TO CENTER OF REAR SUSP.
BASE VEHICLE CURB WEIGHT ON FRONT SUSPENSION (LB)
BASE VEHICLE CURB WEIGHT ON REAR SUSPENSION (LB)
SPRUNG MASS CG HEIGHT (IN. ABOVE GROUND)
SPRUNG MASS ROLL MOMENT OF INERTIA (IN-LB-SEC**2)
SPRUNG MASS PITCH MOMENT OF INERTIA (IN-LB-SEC**2)
SPRUNG MASS YAW MOMENT OF INERTIA (IN-LB-SEC**2)
PAYLOAD WEIGHT (LB)
PAYLOAD DISTANCE AHEAD OF REAR SUSPENSION CENTER(IN)
PAYLOAD CG HEIGHT (IN. ABOVE GROUND)
PAYLOAD ROLL MOMENT OF INERTIA(IN-LB-SEC**2)
PAYLOAD PITCH MOMENT OF INERTIA(IN-LB-SEC**2)
PAYLOAD YAW MOMENT OF INERTIA(IN-LB-SEC**2)

4.2,

var.

i.00

2

0.0

0.0
1000000 .00

1000.00
30000.00

4500.00
15000.00
50.00
6.00
i4.40

]

72.00

0.0

44 .00

246 .00
4311.07
6689 .02
65. 15
66767 .63
268334.00
269703.69
30887 .00
123.69
79.09
86143.13
716602.75
769175. 13

INPUT PAGE NO.

10
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HSRI/MVMA BRAKING AND HANDLING SIMULATION OF TRUCKS, TRACTOR-SEMITRAILERS, DOUBLES,

AND TRIPLES

RTAC 11 axle C-train Triples (63.5t/140k GCW), conf. 4.2, var.

TRAILER NO. 3 REAR SUSPENSION AND AXLE PARAMETERS

SUSPENSION KEY - O INDICATES SINGLE AXLE, 1 INDICATES FOUR SPRING,

LEADING TANDEM AXLE

TANDEM AXLE SEPARATION (IN BETWEEN LEADING AND TRAILING AXLES)

STATIC LOAD TRANSFER (PERCENT LOAD ON LEAD AXLE)

DYNAMIC LOAD TRANSFER (% BRAKE TORQUE REACTED AS TANDEM AXLE LOAD TRANSFER)
.00

SUSPENSTON SPRING RATE (LB/IN/SIDE/AXLE)
***+ NEGATIVE ENTRY INDICATES TABLE ENTERED #*x*
***% ECHO WILL APPEAR ON TABLE INDEX PAGE ***
SUSPENSION VISCOUS DAMPING (LB-SEC/IN/SIDE/AXLE)
COULOMB FRICTION (LB/SIDE/AXLE)

AXLE ROLL MOMENT OF INERTIA (IN-LB-SEC**2)

ROLL CENTER HEIGHT (IN. ABOVE GROUND)

ROLL STEER COEFFICIENT (DEG. STEER/DEG. ROLL)
AUXTILIARY ROLL STIFFNESS (IN-LB/DEG/AXLE)
LATERAL DISTANCE BETWEEN SUSPENSION SPRINGS (IN)
TRACK WIDTH (IN)

UNSPRUNG WEIGHT (LB)

TRAILER NO. 3 REAR TIRES AND WHEELS

-4

2 WALKING BEAM

-4.00

Ny =-mmmmmommm oo
= LEFT SIDE
DUAL TIRE SEPARATION (IN) 13.00
CORNERING STIFFNESS (LB/DEG/TIRE) ~2.00
*** NEGATIVE ENTRY INDICATES TABLE ENTERED **+*
*+* ECHO WILL APPEAR ON TABLE INDEX PAGE ***
LONGITUDINAL STIFFNESS (LB/SLIP/TIRE) -52.00
*+* NEGATIVE ENTRY INDICATES TABLE ENTERED ***
*%% ECHO WILL APPEAR ON TABLE INDEX PAGE ***
CAMBER STIFFNESS (LB/DEG/TIRE) 0.0
ALIGNING MOMENT (IN-LB/DEG/TIRE) -1320.84
**+* NEGATIVE ALIGNING MOMENT ENTRY #%*
*%x ALIGNING MOMENT CURVE FIT PARAMETERS: 0.0 8.0000 §.0000

*** NEGATIVE ALIGNING MOMENT ENTRY ***

*** ALIGNING MOMENT CURVE FIT PARAMETERS: 0.0 8.0000 5.0000
TIRE SPRING RATE (LB/IN/TIRE) 4500.
TIRE LOADED RADIUS (IN) 20
POLAR MOMENT OF INERTIA (IN-LB-SEC**2/WHEEL) 103.

*%% ZERO LINES IN TREADLE PRESSURE TABLE INDICATES NO BRAKING **x*
*+* THREE BRAKE PARAMETERS PER AXLE ARE DELETED AT THIS POINT #x**

ANTILOCK KEY: 1 INDICATES ANTILOCK WILL BE USED

13.00
-2.00

-52.00

0.0
-1320.84

0.8000) ( 0.0

0.

00
.00

00

8000) ( 0.0

4500.00
20.00
103.00

- PHASE 4.

1.00

INPUT PAGE NO.

TRAILING TANDEM AXLE

LEFT SIDE
1
48 .00
50.00
-10.00

-4.00

0.0

975.00

0.0
~-1320.84

8.0000 5.0000

8.0000 5.0000

4500.00
20.00
103.00

13.00
-2.00

-52.00
0.0

-1320.84

0.8000)

0.8000)

4500.00
20.00
103.00
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NS(3,2,1) 11022.918

NS(3,2,2) 11022.918
NS(4,1,1) 19841 .086
NS(4,2,1) 11023.004
NS(4,2,2) 11023.004
TOTAL 139990.813
THE TRACTOR TOTAL MASS CENTER 1S 88.833 INCHES BEHIND THE FRONT AXLE

THE TOTAL YAW MOMENT OF INERTIA IS 387657 .625 IN-LB-SEC**2

THE FIRST TRAILER TOTAL MASS CENTER IS 141.908 INCHES BEHIND THE KINGPIN
THE TOTAL YAW MOMENT OF INERTIA IS 1129676.000 IN-LB-SEC**2

THE SECOND TRAILER TOTAL MASS CENTER IS 129.474 INCHES BEHIND THE TURNTABLE CENTER
THE TOTAL YAW MOMENT OF INERTIA IS 1232163.000 IN-LB-SEC**2

THE THIRD TRAILER TOTAL MASS CENTER IS 129.475 INCHES BEHIND THE TURNTABLE CENTER
THE TOTAL YAW MOMENT OF INERTIA IS 1232165.000 IN-LB-SEC**2

91¢



¢ 31XV € dSNS € LINN "SIHONI 69°0 ‘87 9P 9Ly INOILIGNOD WNIYBININOI DILVLIS ONIYdS
b 3IXV T dSNS € LINN *SIHONI 69°0 ‘87 9v°19LF  NOILIGNGD WNIYAITNINO3 OILVIS ONIYdS
b 37XV L dSNS € LINN "SIHONI Lb "} ‘871 85°0L16  ‘NOILIGNGD WNIHBININDI DILVLIS ONIAUdS
Z 3IXV € dSNS T 1INN *S3IHONI 69°0 ‘87 Lp 19LP  ‘NOILIGNOD WNIABITINOI DILVLIS ONIHCS
b 3IXV T dSNS  Z L1INA "S3IHONI 69°0 ‘87 Ly 19LF  NOILIANOD WNIHBITNINOI DILVIS ONIHIS
os'v S8 CVS6E
SL°O 00°'SLES
0s°0 00" 000€
sz 0 00" 0S5} }
o'o 00°0S-
05" i - S§9°L6-
00°01 - Si " 0999Z-
V- L
T 3IXv T dSNS } 1INN *S3IHONI 00°O0- ‘81 05°Zi8y  INOILIGNGD WNIH8ITINO3 DILVLIS ONIHMS
b 3IXV T dSNS 1 LINN "S3IHONI EO" ‘871 00°G296  ‘NOILIGNOD WNIHAITINOI JILVLIS ONIHdS
00°g 00" LOSIO4
sz'e 00°CLI8E
00" | 00° 0568
SL'O 00" 0SLY ~
05°0 00°01 LT N
SZ°0 . 00°0SZ}
00 00° 0S¥
Sz 0- 00°0S-
00" z- 005129 -
€- 6
¢ 3IXV b dSNS 1 LINN *S3IHONI 6E'E€ ‘871 05°09Ey  NOILIGNOD WNIHEITNINO3 DILVLS ONIUdS
0SS} 05° 9,002
0os5°'8 0S LT}
0S°§ 00" oveL
00'€ 00" SZ8E
00°'Z 00° 0852
00"} 00° 082}
00 00° 0G4 -
SL°O- 00 0Lt~
00" S} - 00° 05502~
‘- 6
"ON 378viL . (NI) NOIL1D3743Q (81) 3du04 S3INIT 40 "ON

Q0 | "JdeAa ‘g p "JUO0D ‘(MID YMOri /IS E9) Sd|1didL UpedI-D B1xe | IJVLIY

‘v ASVHA - S314I¥1 OGNV ‘S$378N00 °‘SHITIVILIWIS-30LOVEL ‘SHONUL 40 NOILVINWIS

S$S379vL ONIYdS

ONITANVH ANV ONIAVHE VWAW/ TUSH



218

¢ ATIXV T dSnS ¥ LINN "S3HONI 69°0 ‘871 0S°19LY *NOTLIANGD WNIY8ININ03 JI1VIS ONIAdS
I 3IXV T dSNS v 1LINN "S3IHONI 69°0 ‘81 OGS 19LY NOILIAGNDOD WNIYEITINOI DILVLIS ONIYdS

b 3IXV b dSNS ¥ LINN "S3HONI L4} ‘91 vS'OLMVE *NOILIONOD WNIHFITNINOI DILVLS ODONIAGS



90°0 LL°O 8€°0 6E°O t8°0 00" 00"t (o]0 a4

90°0 L0 8€°0 ov'o €8°0 00"t Q0" [o/0 Iy}
90°0 Ly "0 8€°0 ov-o L8°0 00" ¢ (o]0 Ry 0°0
00"} 0s°0 GC°0 vc°'o [o] 3¢} v0o°'0 oo VHd IV
’ dI1s

19°0 oo°ci
65°0 00°8
9€°0 00°'v
61°0 002
(Yo} 00"}
0'0 o0
A - W (93a) VH4V
g1 00" L bv6 = Qv0l 23S/14 OL°8S = ALIDOI3A
€L°0 00° 2T} o
99°0 008 —
Ly 0 00" ¥ N
Lz 0 00°¢
vi°0 00"}
0°'0 o0
A - NW (93a) VHdIV
81 00" L96S = Qvol 023S/14 OL 85 = ALIDOI3A
16°0 00°¢i
LL°O 008
S 0 00 v
ze'o 00z
840 00"}
0'0 00
A - AW (930) VHdIV
81 00 €861} = Qvol 23S/14 OL°8S = ALIDOIIA
c- ' €
"ON 379VviL S3ILID013A 40 "ON  SAvOl 40 "ON

$S378VL VHAIV SA A-NW

00" b "Jdea 'z p "JU0D ‘(MOD MOPI/IG E9) SdIdid4]l ujedl-3 aixe |} dviy

‘P 3ASVHA - S3ITdIdL ANV “S3T78N0A ‘SHITIVILIWIS-U0LOVHL ‘SHMONUL 40 NOILVINWIS SNITANVH ONV ONINVHE VWAW/TUSH



S1°0
[4 3]
60°0
LO° 0

90°0

oy’
EE’
Sc’
[ X

L’

© © ©0 o ©

oL-

(4=

oS-

vy

21>

©c © © O ©°

VL°O
€90
(43}
Sv°0

6E°0O

c6”’

68"

|4

6L°

SL’

© 0 © © ©

86"

16"

L6

96"

L6

© o © o o

00~

00-

00~

00"

QO-

00"

00"

00"

-1

220



"ON 3718V1

00~

87 00°0zoe

87 00°0zo€e

87 00°0coE

[4-34¢) 00"}

9L’ 0 0s°0
¥8°0 S¢°0
¥8°0 (XA
8L°0 (o] S 0]
9y °0 v0 0
00 (oo}
X - NW dI1S
= Qv01l J23S/14 OL°08 = ALIDON3A
96°0 00"t
LL'O 0s°0
S8°0 sc'0
G8°'0 1z°0 ~
6L°0 0o1°0 N
1S°0 v0o°'0
o0 00
X - (W dIs
= Qv0l 23S/14 OL°8S = ALIDOI3AA
¢9°0 00" ¢
6L°0 0s°0
98°0 SC°0
98°0 tC°0
18°0 o+ 0
85°0 v0°0
00 (o 2o}
X - NW d11S
= Qv0o1l D23S/14 OE"6C = ALIDOI3A
€ €

S3ILID073A 40 "ON SAavol 40 "ON

$378vL dI7S "SA X-NW

T4U0D *(MID MOPI /IS E€9) SB1did) ulBUI-D BI1XxXe || OVIY

‘v 3ASVHJ - S3INdIFL OGNV “S318N0Q ‘SHITIVHLINIS-H0LOVHL ‘SHONHL 40 NOILVINWIS SNITGNVH GNV ONIMvig VWAW/ TUSH



v 0 00"}
69°0 050
vL 0 sz'0
vL O vz 0
65°0 o0
vz 0 v0°0
00 00
X - nw d11s
81 00 0906 = aQvo1l 23S/14 OE"6Z = ALIDOTIA
) 001
oL'0 0s°'0
8L°0 sz 0
6L°0 vz 'O
L9°0 oiL'0
o€ 0 v0°0
0'0 o0
|||||| —— o~
X - W d11S &
871 00 0r09 = Qvol 23S/14 OL 08 = ALIDOIIA
8v°0 001
zL'0 05°'0
6L°0 . sz'0
6L°0 vz O
69°0 010
€€°0 v0' 0
00 o0
X - W d11s
87 00 0¥09 = Gvo1 23S/14 OL°8S = ALIDOVIA
bSO 00"t
vLO 05°0
08°'0 sz'0
080 ¥Z'0
120 o0
LE'O ¥0° 0
0’0 o0
X - nw d11s
87 00’ 0ros = aQv01 23S/14 OE"6C = ALIDOI3IA

O00'F "Jdea ‘g p "3uU0D ‘(MDD M0V1 /1S €9) Sal1diuy UlBII-D BIXE |} IVIY

‘v 3SVHd - S3TdIdL ONV ‘S318N0Q ‘SAITIVHLINIS-H01DVHL “SHONYL 40 NOIL¥YINWIS ONITIANVH ONV ONINvVHE VINAW/ THSH



26°

86°

66°

©c o © o

-

00"

I

L8°0
60
96°0
86°0
66°0
00"t
00" ¢

[o70 2y 3

05°0

Tdean

‘T

v

89°
aL’
88"
€6°

L6"

© ©0 0 0 o ©

66"

(ol By}

ST’

99°0
LL°0
L8°0
¢6°0
96°0
66°0
00"t

[elo Ry

ve’

[ o]
¢S°0
1L9°0
LL"O
1L8°0
96°0
66°0

[elo luy &

o4 -

87 00° 0906

87 00° 0906

LE"
Ly’
S9°
8L’

£6°

g 8

8

© ©0 ©0 ©o ©o

v0°'0

| 4>

448

|4

©c o 6 o

8

8

00"
05°0
G¢°'0
vc'o
oL 0
v0 0

avol 23Ss/14 OL 08

00"t
0s°0
SC'0
ve'o
o4 °0
v0°0
0°'0

= avol 23S/14 OL’ 8S

"4U0D *(MID OV /3G EQ) SBIdiul utedl -3 81xe |} Ivid

00" 9l
oo°¢C
00°8
009
00" v
00T
00"
0°0

VHdV

3718vL 440-110d

dI1s
= ALID0N3A

dI11s
= ALIDOT3A

223

‘P 3ASViHd - S3TdIY¥L OGNV ‘S318N00 ‘SAIVIVHLIWIS-U0LOVYL ‘SHONAL 40 NOILVINWIS ONITANVH GNV SNIMVaE VWAW/ TASH



RTAC 11 axle C-train Triples (63.5t/140k GCW), conf. 4.2, var. 1.00
--- LOADED VEHICLE PARAMETERS SUMMARY ---

*  Number of units: 6
* Axle loads were input; payloads were calculated.

UNIT # {1 -- TRKTR; # of Rear Suspensions: {1; Rear HitchLoad: 16171.0
FILES: Tare: ST6T:Tr.3ax190wb H Load: STET:SL.Tr4.5t1it ; Hitch: STET:H{.Sthwheel
WEIGHT: Total: 18000.0; Sprung: 1i800.0; Payload: 0.0
XINERT: Total: 45964 ;. Sprung: 26000 H Paytoad: O
YINERT: Total: 379769 s Sprung: 170000 : Payload: O
ZINERT: Total: 387605 H Sprung: 170000 H Payload: O
CGXLOC: Total: 88B.8; Sprung: 55.0; Payload: 0.0
. CGzZLOC: Total: 35.7; Sprung: 44.0; Payload: 0.0
LENGTH: EffWibse: 190.0; Last Wibse: 190.0; Hitchioc[x]: 186.0
SUSPENSION # O; SuspFile: ST6T:Su.IH12kFrnt ; Suspload: 9921.0 ; SuspKey: O
AXLE 1 -= Load: 9921.0; AxleLoc[x]: 0.0
Axle Files Lhs Rhs
SPRING : ST6T:Sp.IHref .Frt ST6T:Sp.1IHref .Frt
TIRE : STET:T1.XZA11R225 STET:TH1.XZA{11R225
WHLBRK : ST6T:Br.StrAxle ST6T:Br.StrAxle
ALOCK

SUSPENSION # 1: SuspFile: ST6T:Su.HknNWkBm44 ; Suspload: 24250.0; SuspKey: 2

Rg AXLE 1 -- Load: 12125.0; AxlelLoc[x]: 160.0
S Axle Files Lhs Rhs
SPRING : ST6T:Sp.HKNRTE440 ST6T :Sp.HKNRTE440
TIRE : STET:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK : STET:Br .DualsAxle ST6T:Br.DuaisAxle
ALOCK :
AXLE 2 -- Load: 12125.0; AxlelLoc[x]): 220.0
Axle Files Lhs Rhs
SPRING : STET:Sp.HKNRTE440 ST6T:S5p.HKNRTE440
TIRE : STET:T1.XZA11R225 STET:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle ST6T:Br.DualsAxlie
ALOCK
UNIT # 2 -- SEMI ; # of Rear Suspensions: {; Rear HitchLoad: 0.1
FILES: Tare: ST6T:Se.27FtTndm ; Load: ST6T:SL.SelOt ; Hitch: ST6T:Hi.BdollyRef
WEIGHT: Total: 38216.9; Sprung: 35246.9; Payload: 29716.9
XINERT : Jotal: 151724 H Sprung: 120496 : Payload: 81679
YINERT: Total: 1083700 i Sprung: 974836 H Payload: 688255
ZINERT: Total: 1129649 : Sprung: 1025613 H Payload: 740036
CGXLOC: Total: 141.9; Sprung: 133.0; Paylioad: 127.1
CGZLOC: Total: 72.3; Sprung: 176.7; Paylioad: 78.1

LENGTH: EffWibse: 246.0; Last Wibse: 246.0; Hitchtoc[x]: 300.0
SUSPENSION # 1; SuspFile: ST6T:Su.Rc21bd48in ; SusplLoad: 22046.0; SuspKey: 1

AXLE § ~-- Load: 11023.0; AxleLoc[x]): 222.0



92¢

AXLE 2

UNIT # 3

FILES:
WEIGHT :
XINERT:
YINERT:
ZINERT:
CGXLOC:
CGZLOC:
LENGTH:

SUSPENSI

AXLE |

UNIT # 4

FILES:

WEIGHT:
XINERT o
YINERT:
ZINERT:
CGXLOC:
CGZLOC:
LENGTH:

SUSPENSION # 1;

AXLE 1

AXLE 2

.MTC.Reyco
.XZA11R225
.DualsAxle

.MTC.Reyco
. XZA11R225
.DualsAxle

ST6T:Hi.S5thWheel

SuspKey: O

ST6T:Sp.MTC.Reyco
STET:T1.XZA11R225
ST6T:8r . DualsAxle

ST6T:H1 .BdollyRef

SuspKey: 1

Axle Files Lhs
SPRING : ST6T:Sp.MTC.Reyco
TIRE : ST6T:T1.XZA11R225
WHLBRK STGET:Br.DualsAxle
ALOCK

-- Load: 11023.0; AxlelLoc[x]}: 270.0
Axle Files Lhs
SPRING : ST6T:Sp.MTC.Reyco
TIRE : STET:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxle
ALOCK :

-- DOLLY; # of Rear Suspensions: 1; Rear HitchlLoad: 17341.0
Tare: ST6T:Do.ConvrtiAx ; Load: ST6T:SL.Do9t s  Hitch:
Total: 2500.1 ; Sprung: 1000.0 ; Payload: 0.0
Total: 14995 :  Sprung: 10000 : Payload: O
Total: 5895 . Sprung: 5000 : Payload: O
Total: 10100 :  Sprung: 6000 H Payload: O
Total: 72.0; Sprung: 72.0; Payload: 0.0
Total: 29.6; Sprung: 44.0; Payload: 0.0
EffWibse: 72.0; Last Wibse: 72.0: HitchLoc{x]: 72.0

ON # 1; SuspFile: ST6T:Su.Rc218sngl ; SusplLoad: 19841.0;

-- Load: 19841.0; AxleLoc(x]): 72.0
Axle Files Lhs
SPRING : ST6T:Sp.MTC.Reyco
TIRE : ST6T:T1.XZA11R225
WHLBRK : ST6T:Br.DualsAxlie
ALOCK :

-~ SEMI ;: # of Rear Suspensions: 1; Rear HitchlLoad: 0.1
Tare: ST67:5e.27FtTndm ; tLoad: ST6T:SL.Se10t : Hitch:
Total: 39386.9; Sprung: 36386.9; Payload: 30886.9
Total: 1857172 : Sprung: 125187 : Payload: 86143
Total: 1135124 :  Sprung: 1008201 H Payload: 716600
Total: 1170879 ;. Sprung: 1059543 B Payload: 769173
Total: 137.7: Sprung: 128.8; Payload: 122.3
Total: 73.2; Sprung: 77.6; Payload: 79.1
EffWwibse: 246.0; Last Wibse: 246.0; HitchLoc[x]: 300.0

SuspFile: ST6T:Su.Rc21b48in : Suspload: 22046.0;
-- Load: 11023.0; Axleloc{x]): 222.0
Axle Filles Lhs

SPRING ST6T:Sp.MTC.Reyco
TIRE H ST6T:T1.XZA11R225
WHLBRK : ST6T :Br.DualsAxle
ALOCK

-- Load: 11023.0; AxlelLoc[x]: 270.0
Axle Files Lhs

SPRING :
TIRE :

ST6T:Sp.MTC.Reyco
STET:T1.XZA11R225

ST6T:Sp.MTC.Reyco
STET:T1.XZA11R225
STET:Br.DualsAxle

ST6T:Sp.MTC.Reyco
STET:T1.XZA11R225
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APPENDIX B.2

Conventions for D inine RTAC T Inertial P :

The sprung weight (units of 1bs.) of conventional tandem-axle tractors with wheelbase L
(units of in.) was determined by the formula:

‘W Sprung Mass = 11800 + 1000 [ (L-190)/30] . (1)

This formula is based on the assumption, that the sprung weight of a baseline (190"-
wheelbase) tandem-axle tractor is 11800 Ibs. (yielding at a total weight of 18000 1bs.), and
on the estimate that each additional 30" of wheelbase translates into an additional 1000 Ibs. of
sprung weight.

The sprung-mass Roll moment of inertia Ixx (in-lbs-sec2) was determined in all cases from
the respective sprung weight W, assuming a constant value of 29" for the radius of gyration
of the sprung mass, namely:

Ixx =2.178 W . )

The sprung-mass Pitch and Yaw moments of inertia Ijj (j = y, z) was determined by the

empirical formula proposed on p. 294 of reference [1], where:
Ij=[(Ws+04Wp) AR + 0.6 W, A2]/G 3)

where Wy and W, are the equivalent partial sprung weights supported by the front and rear
suspensions, and Af and A are the absolute values of their respective distances from the

sprung mass C.G.

Vertical location of the center of the tractor sprung-mass is always assumed to be 44.0 in
above ground level.
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Longitudinal location of the sprung-mass center for the baseline tractor (190. in. wheelbase)
was taken to be 55 in. aft of the front axlé centerline. For tractors of other wheelbases L, the
respective longitudinal location X of the sprung mass C.G. was estimated by the
relationship:

X=55+@0L-190)/2 . 4)

Tractor unsprung masses and roll (or yaw) moments of inertia were set as follows,
respectively:

Front (steering) axle - 1200 Ibs. and 3700 in-lbs-sec2 .

Rear (driving) axles - 2500 Ibs. and 5100 in-Ibs-sec2 per axle.

The sprung weight (units of 1bs.) of conventional tandem-axle semitrailers with cargo-bed
length L (units of ft.) was determined by the formula:

W Sprung Mass = 5500 + (10800-5500) [ (L-27)/ (48-27)] . 5)

This formula is based on the scheme described in reference [2] (volume II, top of page 122),
with parameters adjusted as follows:

Sprung weight of a 48' tandem-axle semitrailer: 10800. 1bs. (Fruehauf)
Sprung weight of a 27' tandem-axle semitrailer: 5500. 1bs. (estimate)
Sprung weight of a 27'-bed 2-axle B-train semi: 8000. 1bs. (estimate)
Sprung Ixx of a 48' tandem-axle semitrailer: 80000. in-lbs-sec2  (estimate)
Sprung Iyy = Izz of a 48' tandem-axle semitrailer: ~ 1000000. in-Ibs-sec2  (estimate)
Sprung Ixx of a 27-bed 2-axle B-train semi: 55000. in-Ibs-sec2 (estimate)

Sprung Iyy = Izz of a 27'-bed 2-axle B-train semi: ~ 400000. in-lbs-sec2  (estimate)
For conventional semitrailers with N axles (0 < N < 5), the formula was generalized to yield:

WiSprung Mass = 5500 + 5300 [ (L-27) / (21) ] + 500 (N-2) . (6)
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For the lead semitrailers in B-train configurations, the formula was further generalized to
become:

Wsprung Mass = WRef + 5300 [ (L-Lgep) / (21) ] + 500 (N-2), @)

where Wger is the sprung weight in the reference case (variation 1.00 in the simulation
matrix), and L and Ly are the respective distances (units of ft.) from front kingpin to rear

fifth wheel axis in the new and reference cases.

The new sprung-mass Roll moment of inertia Ixx for the lead B-train semitrailers was
determined from the reference case value Ixxg,r by the formula:

Ixx = Ixxges (W / WReg) - @)

The new corresponding sprung-mass Pitch and Yaw moments of inertia Ijj (j=y, z) was
determined by:

Ijj = Liiger (W / Wrep) L/ Lpef) 2, | ®

where L and L. are bed lengths for conventional semis, or front--rear hitch distances for B-

train lead semis, as above.

Location of the sprung mass center of the empty semitrailer was estimated by assuming this
mass to consist of two distinct parts - a single mass representing the cargo "box" or bed,
with its center at the half-length point and 80 in. above ground level, plus one or more
"suspension-subframe” masses of 500 1bs for each installed axle, located directly above the
corresponding axle and 36 in. above ground level. The resulting longitudinal and vertical
location values were generally rounded to the nearest inch, and in certain cases adjusted by
way of engineering judgement in order to accommodate special semitrailer types for which
the above scheme is not directly applicable (such as lead B-train semis, whose box or bed
and its associated uniform mass do not extend for the whole trailer length).

Trailer (and dolly) unsprung masses and roll (or yaw) moments of inertia were set at 1500
Ibs. and 4100 in-lbs-sec2 per axle, respectively.
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The sprung weight of A- and C-type converter dollies was assumed to be 1000 1bs. for a
single axle dolly, 1500 1bs. for a tandem-axle dolly.

The dolly sprung-mass Roll moment of inertia Ixx was arbitrarily set to 10000 in-Ibs-sec2, in
order to ensure numerical stability in the Yaw/Roll program. The physical influence of an
increased dolly roll moment of inertia (from a more realistic value of about 2000 in-Ibs-sec 2
to the above value) on the dynamic response of the vehicle combination proves negligible
since the two units are practically coupled in roll, with the "mass times the distance squared"
terms being dominant in the compound dolly+semitrailer moment of inertia.

The dolly sprung-mass Pitch moment of inertia Iyy was assumed to be 5000 in-1bs-sec 2 for
a single axle dolly, 9000 in-lbs-sec2 for a tandem-axle dolly.

The dolly sprung-mass Yaw moment of inertia Iyy was assumed to be 6000 in-Ibs-sec2 for a
single axle dolly, 10000 in-Ibs-sec? for a tandem-axle dolly.

Vertical location of the center of the dolly sprung-mass was always assumed to be 44.0 in
above ground level, while its longitudinal location was taken to be directly above the
suspension centerline. Zero mechanical trail was assumed between the dolly fifth wheel
articulation axis and the suspension centerline.
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APPENDIX B.3

PRINT-OUTS OF VEHICLE COMPONENT PARAMETERS
(SUSPENSION, SPRING, TIRE, & SELF-STEERING AXLE DATA)




SUSPENSION FILES

LIST OF SUSPENSIONS:

IH "reference" 12k tractor front (leaf), @ 96 & 102" width

Hendrickson RTE 440 tractor tandem (walking beam, leaf), @ various axle spreads and widths
Hendrickson RTE 380 tractor tandem (walking beam, leaf)

Mack "Camelback" SS38C tractor tandem (walking beam, leaf)

Neway ARD 244 tractor tandem (4-spring, air), @ 16, 12 & 8 k/axle

Neway AR 95-17 trailer tandem/single (4/2 spring, air), @ 24, 16 & 8 k/axle

Reyco 21B trailer tandem/single (4/2 spring, leaf), @ various axle spreads and widths

PARAMETER TERMINOLOGY:
Dynamic Load Transfer - Percentage of applied brake-torque reaction supplied by variation in
vertical tire loads.

- Auxiliary Roll Stiffness - Portion of total measured suspension roll stiffness provided indirectly,
not by major verical spring rates, but by additional mechanisms such as
leaf-spring torsion and/or sideways warping, anti-roll-bars, etc.

Roll-steer coefficient -  Unitless; indicated in degrees of axle-steer per one degree of
sprung-mass-roll, with polarity according to SAE axis convention.
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Suspension File

IH "Reference "-based RTAC Front Suspension.
Overall tire width: 96."
Filename = ST6T:SulH12kFrnt

Front Suspension

Roll Moment of Inertia ...............
UnsprungMass ......................
Center of Gravity Height ..............
RollCenter Height ...................
Track Width .......... oo,
Dual Tire Seperation .................
SpringSpread .......oiiiiiiiiiiin
Auxiliary Roll Stiffness ...............
Rollsteer Coefficient .................
Left Hand Viscous Damping Coefficient .
Right Hand Viscous Damping Coefficient

3700 in-lbs-sccz.
1200 1bs.

20 in.

1825 in.

80 in.

0in.

2in.

3824 in-1bs/deg
0.000

2226

2226
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Suspension File

IH "Reference "-based RTAC Front Suspension.
Overall tire width : 102."

Created for conf. 1.1, variation 7.2

Filename = ST6T:SulH12kF102

Front Suspension

Roll Moment of Ineftia ............... 4300 in-Ibs-sec?.
Unsprung Mass .........ovveennnnenn 1200 Tbs.
Center of Gravity Height .............. 20 in.

Roll Center Height ................... 1825 in.

Track Width ................cooitt, 86 in.

Dual Tire Seperation ................. 0 in.
SpringSpread .............c.0iiinnnn, 38in.

Auxiliary Roll Stiffness ............... 8700 in-1bs/deg
Rolisteer Coefficient ................. 0.000

Left Hand Viscous Damping Coefficient . 28

Right Hand Viscous Damping Coefficient 28
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Suspension File

Hendrickson Walking Beam (44K, 60" axle spacing) Suspension.
Make and Mode! : Hendrickson RTE 440

Overall tire width : 96."

Filename = ST6T:Su.HknWkBm44

Walking Beam Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia .. 5100 in-lbs-secz.
Unsprung Mass ........ 2500 1bs.
Axle Seperation ........ 60 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . 0%
Center of Gravity Height 20 in.
Roll Center Height ..... 33in.
Track Width .......... 72 in.
Dual Tire Seperation . ... 13 in.
Spring Spread ......... 38in. ‘
Auxiliary Roll Stiffness . . 30000 in-1bs/deg
Rolisteer Coefficient ... 0220
Trailing Axle
Auxiliary Roll Stiffness 85000 in-1bs/deg

Rollsteer Coefficient .. 0230




Suspension File

Hendrickson Walking Beam (44K, 48" axle spacing) Suspension.
Make and Model : Hendrickson RTE.440

Tractor Rear suspension. Created for conf. 11, variat. 3.15.
Filename = ST6T:Su.HnWB44.48

Walking Beam Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia . . 5100 in-lbs-secz.
Unsprung Mass ........ 2500 1bs.
Axle Seperation ........ 48 in,
Static Load Distribution . 50 %
Dynamic Load Transfer . 0%
Center of Gravity Height 20 in.
Roll Center Height ..... 33in.
Track Width .......... T2in.
Dual Tire Seperation ... . 13in.
Spring Spread ......... 38in.
Auxiliary Roll Stiffness . . 30000 in-1bs/deg
Rolisteer Coefficient ... 0220
Trailing Axle
Auxiliary Roll Stiffness 85000 in-1bs/deg
Rollsteer Coefficient .. 0230
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Suspension File

Hendrickson Walking Beam (44K, 72" axle spacing) Suspension.
Make and Model : Hendrickson RTE 440

Tractor Rear suspension. Created for conf. 1.1, variat. 3.16.
Filename = ST6T:Su HnWB44.72

Walking Beam Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia . . 5100 in-lbs-secz.
Unsprung Mass ........ 2500 1bs.
Axle Seperation ........ T2 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . 0%
Center of Gravity Height 20 in.
Roll Center Height ..... 33in.
Track Width .......... 72 in,
Dual Tire Seperation . ... 13in.
Spring Spread ......... ’ 38 in.
Auxiliary Roll Stiffness . . 30000 in-1bs/deg
Rolisteer Coefficient ... 0220
Trailing Axle
Auxiliary Roll Stiffness 85000 in-1bs/deg
Rolisteer Coefficient .. 0230
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Suspension File

Hendrickson Walking Beam (44K, 60" axle spacing) Suspension.
Make and Model : Hendrickson RTE 440

Overall tire width: 96." Created for conf. 1.1, variation 7.02
Filename = ST6T:Su.Hkn44.102

Walking Beam Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia . . i 5985.42 in-lbs-secz.
Unsprung Mass ........ 2500 1bs.
Axle Seperation ........ 60 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . 0%
Center of Gravity Height 20 in.
Roll Center Height ..... 33in.
Track Width .......... 78 in.
Dual Tire Seperation .. .. 13in.
Spring Spread ......... 44 in,
Auxiliary Roll Stiffness . . 30000 in-1bs/deg
Rollsteer Coefficient ... 0220
Trailing Axle
Auxiliary Roll Stiffness 85000 in-1bs/deg
Rolisteer Coefficient .. 0230
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Suspension File

Hendrickson Walking Beam (38K, 60" axle spacing) Suspension.
Make and Model : Hendrickson RTE 380

Overall tire width : 96."

Filename = ST6T:SuHknWkBm38

Walking Beam Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia .. 5100 'm-lbs-secz.
Unsprung Mass ........ 2500 1bs.
Axle Seperation ........ 60 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . 0%
Center of Gravity Height 20 in.
Roll Center Height ..... 33in.
Track Width .......... 72 in.
Dual Tire Seperation .. .. 13in.
Spring Spread ......... 38in.
Auxiliary Roll Stiffness . . 17000 in-1bs/deg
Rolisteer Coefficient ... 0220
Trailing Axle
Auxiliary Roll Stiffness 17000 in-lbs/deg

Rolisteer Coefficient .. 0230




Suspension File

Mack "Camel-Back" Walking Beam (60" axle spacing) Suspension.
Make and Model: Mack "Camel-Back " $S38C, 38K load rating.
Overall tire width: 96."

Filename = ST6T:Su.CamelBack

Walking Beam Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia . . 5100 in-lbs-secz.
Unsprung Mass ........ 2300 1bs.
Axle Seperation ........ 60 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . 9.4%
Center of Gravity Height 20 in.
Roll Center Height ..... 3in.
Track Width .......... 72 in.
Dual Tire Seperation . . . . 13 in.
Spring Spread ......... 38.88 in.
Auxiliary Roll Stiffness . . 7500 in-1bs/deg
Rollsteer Coefficient ... 0135
Trailing Axle
Center of Gravity Height 20 in.
Roll Center Height ..... 3lin.
Auxiliary Roll Stiffness . . 5500 in-1bs/deg
Rolisteer Coefficient ... -0.030




Suspension File

Tractor Rear suspension. Neway 244, 16000 Lbs/Axle
File created for conf. 1.1, variation 5.13.

FILE NAME = ST6T:Su.ARD244.16

Four Spring Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia . . 4100 in-lbs-secz.
Unsprung Mass ........ 1500 Tbs.
Axle Seperation ........ 48 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . 0%
Center of Gravity Height 20 in.
Roll Center Height ..... 29.51n,
Track Width .......... T2in,
Dual Tire Seperation . . .. 13 in.
Spring Spread ......... 38 in.
Auxiliary Roll Stiffness . . 15000 in-1bs/deg
Rollsteer Coefficient ... 0175
Trailing Axle
Auxiliary Roll Stiffness 51000 in-1bs/deg
Rolisteer Coefficient .. 0175

242



Suspension File

Tractor Rear suspension. Neway 244, 12000 Lbs/Axle
File created for conf. 1.1, variation 513.

FILE NAME = ST6T:Su.ARD244.12

Four Spring Tandem Rear Suspension

Lead Axle

Roll Moment of Inertia . . 4100 in-lbs-secz.
Unsprung Mass ........ 1500 1bs.
Axle Seperation ........ 48 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . 0%
Center of Gravity Height 20 in.
Roll Center Height ..... 295 in.
Track Width .......... N in.
Dual Tire Seperation .. .. 13in.
Spring Spread ......... 38in.
Auxiliary Roll Stiffness . . 24000 in-1bs/deg
Rolisteer Coefficient ... 0175

Trailing Axle

Auxiliary Roll Stif fness
Rolisteer Coefficient .

48000 in-1bs/deg
0175
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Suspension File

Tractor Rear suspension. Neway 244, 8000 Lbs/Axle
File created for conf. 1.1, variation 5.13.

FILE NAME = ST6T:Su.ARD244 .8

Four Spring Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia . . 4100 in—lbs-secz.
Unsprung Mass ........ 1500 1bs.
Axle Seperation ........ 48 in.
Static Load Distribution . 0%
Dynamic Load Transfer . 0%
Center of Gravity Height 20 in.
Roll Center Height ..... 29.5in.
Track Width .......... Nin.
Dual Tire Seperation . ... 13 in.
Spring Spread ......... 38in.
Auxiliary Roll Stiffness . . 29000 in-1bs/deg
Rolisteer Coefficient ... 0175
Trailing Axle
Auxiliary Roll Stiffness 46000 in- 1bs/deg
Rollsteer Coefficient .. 0.175
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Suspension File

TRAILER TANDEM AIR SUSPENSION NEWAY AR 95-17, 24000 LBS/AXLE

FILE NAME = ST6T:SU.AR951724

Four Spring Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia . . 4100 in-lbs-secz.
Unsprung Mass ........ 1500 1bs.
Axle Seperation ........ - 48in.
Static Load Distribution . 50 %
Dynamic Load Transfer . 0%
Center of Gravity Height 20 in.
Roll Center Height ..... 29 in.
Track Width .......... 78 in.
Dual Tire Seperation . ... 13 in.
Spring Spread ......... 44in.
Auxiliary Roll Stiffness . . 60000 in-1bs/deg
Rolisteer Coefficient ... 0.000

Trailing Axle Data is identical to Lead Axle Data.
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Suspension File

TRAILER TANDEM AIR SUSPENSION NEWAY AR 95-17, 16000 LBS/AXLE

FILE NAME = ST6T:SU.AR9517.16

Four Spring Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia . . 4100 in-lbs-secz.
Unsprung Mass ........ 1500 1bs.
Axle Seperation ........ 48 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . 0%
Center of Gravity Height 20 in.
Roll Center Height ..... 29in.
Track Width .......... 78 in.
Dual Tire Seperation . ... 13 in.
Spring Spread ......... 44 in.
Auxiliary Roll Stiffness . . 83000 in-1bs/deg
Rolisteer Coefficient ... 0.000

Trailing Axle Data is identical to Lead Axle Data.
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Suspension File

TRAILER TANDEM AIR SUSPENSION NEWAY AR 95-17, 8000 LBS/AXLE

FILE NAME = ST6T:SU.AR9517.8

Four Spring Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia . . 4100 in-lbs-secz.
Unsprung Mass ........ 1500 1bs.
Axle Seperation ........ 48 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . 0%
Center of Gravity Height 20 in.
Roll Center Height ..... 29 in,
Track Width .......... 78 in,
Dual Tire Seperation .. .. 13in.
Spring Spread ......... 44 in,
Auxiliary Roll Stiffness . . 87000 in-1bs/deg
Rolisteer Coefficient ... 0.000

Trailing Axle Data is identical to Lead Axle Data.
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Revco 21B Single- Axle Trailer Suspension.

Suspension File

Based on Ontario MTC tandem-axle semitrailer measurements.
Overall tire width: 102." - extrapolated from measurements of 96."

Filename = ST6T:Su.Rc21Bsngl

Single Rear Suspension

Roll Moment of Inertia . .
Unsprung Mass ........
Center of Gravity Height
Roll Center Height .....
Track Width ..........
Dual Tire Seperation . . . .
Spring Spread .........
Auxiliary Roll Stiffness . .
Rollsteer Coefficient .

4100 in-Ibs-sec?.
1500 1bs.

20 in.

27 in.

78 in.

13in.

44in.

9000 in-1bs/deg
0230
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Suspension File

Reyco 21B 4-Spring Trailer (48" axle spacing) Suspension.

Based on Ontario MTC semitrailer measurements.

Overall tire width: 102." - extrapolated from measurements of 96."
Filename = ST6T:SuRc21B48in

Four Spring Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia . . 4100 in'lbs-secz.
Unsprung Mass ........ 1500 1bs.
Axle Seperation ........ 48 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . -10%
Center of Gravity Height 20 in.
Roll Center Height ..... 27in.
Track Width .......... 78 in.
Dual Tire Seperation .... 13in.
Spring Spread ......... 44in.
Auxiliary Roll Stiffness . . 9000 in-1bs/deg
Rolisteer Coefficient ... 0230

Trailing Axle Data is identical to Lead Axle Data.
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Suspension File

Revco 21B 4-Spring Trailer (60" axle spacing) Suspension.

Based on Ontario MTC semitrailer measurements.

Overall tire width: 102." - extrapoiated from measurements of 96."
Filename = ST6T:Su.Rc21B60in

°

Four Spring Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia . . 4100 in-lbs-secz.
Unsprung Mass ........ 1500 1bs.
Axle Seperation ........ 60 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . -10%
Center of Gravity Height 20 in.
Roll Center Height ..... 27 in.
Track Width .......... 78 in.
Dual Tire Seperation ... . 13in.
Spring Spread ......... 44 in,
Auxiliary Roll Stiffness . . 9000 in-1bs/deg
Rolisteer Coefficient ... 0230

Trailing Axle Data is identical to Lead Axle Data.
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Suspension File

Reyco 21B 4-Spring Trailer (72" axle spacing) Suspension.

Based on Ontario MTC semitrailer measurements.

Overall tire width: 102." - extrapolated from measurements of 96."
Filename = ST6T:SuRc21B72in

Four Spring Tandem Regr Suspension

Lead Axle
Roll Moment of Inertia . . 4100 in-lbs-secz.
Unsprung Mass ........ 1500 Ibs.
Axle Seperation ........ 72 1in.
Static Load Distribution . 0%
Dynamic Load Transfer . -10%
Center of Gravity Height 20 1in.
Roll Center Height ..... 271in.
Track Width .......... 78 in.
Dual Tire Seperation .. .. 13in.
Spring Spread ......... 4in,
Auxiliary Roll Stiffness . . 9000 in-1bs/deg
Rolisteer Coefficient ... 0230

Trailing Axle Data is identical to Lead Axle Data.
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Suspension File

Reyco 21B 4-Spring Trailer (48" axle spacing) Suspension.
Original Ontario MTC semitrailer measurements.

Overall tire width: 96."

Filename = ST6T:SuMTCReyco4

Four Spring Tandem Rear Suspension

Lead Axle

Roll Moment of Inertia . .
Unsprung Mass ........
Axle Seperation ........
Static Load Distribution .
Dynamic Load Transfer .
Center of Gravity Height
Roll Center Height .....
Track Width ..........
Dual Tire Seperation . ...
Spring Spread .........
Auxiliary Roll Stiffness . .
Rolisteer Coefficient ..

4100 in-Tbs-sec?.
1500 1bs.

48in.

0%

-10%

19.5in.

28 in.

72 in.

131in.

38in.

9000 in-1bs/deg
0230

Trailing Axle Data is identical to Lead Axle Data.
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Suspension File

Revco 21B 4-Spring Trailer (96" axle spacing) Suspension.
Based on Ontario MTC semitrailer measurements.

Overall tire width: 102. " Created for conf.1.] var. 313
Filename = ST6T:SuRc21B%%in

Four Spring Tandem Rear Suspension

Lead Axle
N
Roll Moment of Inertia . . 4100 in-1bs-sec”.
Unsprung Mass ........ 1500 1bs.
Axle Seperation ........ 96 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . -10%
Center of Gravity Height 20 in.
Roll Center Height ..... 27 in.
Track Width .......... 78 in.
Dual Tire Seperation .... 13 in.
Spring Spread ......... 44 in.
Auxiliary Roll Stiffness . . 9000 in-1bs/deg
Rolisteer Coefficient ... 0230

Trailing Axle Data is identical to Lead Axle Data.
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Suspension File

Reyco 21B 4-Spring Trailer (108" axle spacing) Suspension.
Based on Ontario MTC semitrailer measurements.

Overall tire width; 102." Created for conf. 1.1 var. 3.14.
Filename = ST6T:Su.Rc21B108i

Four Spring Tandem Rear Suspension

Lead Axle
Roll Moment of Inertia . . 4100 in-lbs~sec2.
Unsprung Mass ........ 1500 Ibs.
Axle Seperation ........ 108 in.
Static Load Distribution . 50 %
Dynamic Load Transfer . -10%
Center of Gravity Height 20 in.
Roll Center Height ..... 27 in.
Track Width .......... 78 in.
Dual Tire Seperation . . .. 13in,
Spring Spread ......... 44 in.
Auxiliary Roll Stiffness . . 9000 in-1bs/deg
Rollsteer Coefficient ... 0230

Trailing Axle Data is identical to Lead Axle Data.
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SPRING FILES

LIST OF SPRINGS:

IH "reference” 12k tractor front (leaf)

Hendrickson RTE 440 tractor tandem (walking beam, leaf)

Hendrickson RTE 380 tractor tandem (walking beam, leaf)

Mack "Camelback" SS38C tractor tandem (walking beam, leaf)

Neway ARD 244 tractor tandem (4-spring, air), @ 16, 12 & 8 k/axle

Neway AR 95-17 trailer tandem/single (4/2 spring, air), @ 24, 16 & 8 k/axle
Reyco 21B trailer tandem/single (4/2 spring, leaf)

PARAMETER TERMINOLOGY:

Compression / Extension Coefficients - Empirically-derived exponential coefficients in the
equations defining the force-deflection relationship within inner hysteresis
loops of the spring-envelope model used by the Phase-4 program.

lomb Friction -  One half of the average width of the spring load-deflection envelope (along

a line of constant deflection), applicable to linear and table representation
(moot for envelope representation).
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Spring File

FileName = ST6T:SpJHRel Frt — IH REFERNCE FRONT SPRING
LASH APPROXIMATION: (.0 INCHES

WHEEL CORRECTION USED (BETAS CALCULATED ANALYTICALLY)

OCTOBER/15/1985

Linear Rate ,= 885.71b/in.
Coulomb Friction = 4750 1bs.

Spring Table
Force [Ibs] Deflection [in}

-20350.0 -15.000

-1170.0 0.750

-150.0 0.000

12500 1.000

2550.0 2000

3825.0 3.000

72400 5500

111275 8.500

20076 .5 15.500

Spring Envelope
Compression Table Extension Table
Force [Ibs] Deflection [in] Force [Ibs) Deflection fin}

-20400.0 -15.000 -20700.0 -15.000
-1020.0 =0.750 -13200 -0.750
0.0 0.000 -300.0 0.000
1550.0 1.000 950.0 1.000
2900.0 2.000 22000 2.000
42000 3.000 34500 3.000
77000 5.500 6780.0 5.500
11750.0 8.500 10505.0 8.500
21200.0 15500 18953.0 15.500

Compression Coefficient = 0170
Extension Coefficient = 0.150
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Spring File

FILE NAME = ST6T:SP.HknRTE440 — HENDRICKSON RTE44( (44k Wkg-Bm)

LASH MEASSURED: 025 INCHES

WHEEL CORRECTION USED (BETAS CALCULATED ANALYTICALLY)

OCTOBER/15/1985

Linear Rate = 10600.0 Ib/in.
Coulomb Friction = 1000.0 1bs.

Spring Table
Force [Ibs] Deflection [in}

-8107.5 -2.000

-25.0 0250

2250 0.000

625.0 0250

1355.0 0.500

23750 0.750

44750 1.000

19086.0 2250

507535 5.000

Spring Envelope
Compression Table Extension Table
Force [1bs] Deflection [in] Force [1bs) Deflection [in)

-7990.0 -2.000 -8225.0 -2.000
100.0 0250 - -1500 0250
450.0 0.000 0.0 0.000
900.0 0250 3500 0250
1800.0 0.500 9100 0.500
2950.0 0.750 1800.0 0.750
55000 1.000 34500 1.000
223750 2250 15796.7 2250
59500.0 5.000 420070 5.000

Compression Coefficient = (.150
Extension Coefficient = 0150
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Spring File

FILE NAME = ST6T:SP.HknRTE380 — HENDRICKSON RTE380 (38k Wkg-Bm)

LASH MEASSURED: 0.30 INCHES .

WHEEL CORRECTION USED ( BETAS CALCULATED ANALYTICALLY)

OCTOBER/15/1983%

Linear Rate = 7500.0 1b/in.
Coulomb Friction =  700.0 1bs.

Spring Table
Force [Ibs] Deflection [in]
~77200 =1.500
-2000 -0.300
2000 0.000
14350 0500
2150.0 0.750
55700 1.500
403679 6.000
Spring Envelope
Compression Table Extension Table
Force [1bs) Deflection [in} Force [Ibs] Deflection [in)}
-7520.0 -1.500 -7920.0 -1.500
-100.0 0300 =300.0 0300
400.0 0.000 00 0.000
1700.0 0.500 1170.0 0300
2450.0 0.750 1850.0 0.750
6200.0 1.500 4940.0 1.500
44630.0 6.000 36105.7 6.000

Compression Coefficient = 0.054
Extension Coefficient = 0.058

258



Spring File

FILE NAME = ST6T:SP.CAMELBACK — MACK CAMMEL BACK SS38C 38K
LASH APPROXIMATION: (.75 INCHES

WHEEL CORRECTION USED (BETAS CALCULATED ANALYTICALLY)
OCTOBER/15/1985

Linear Rate = 4500.0 Ib/in.
Coulomb Friction = 960.0 lbs.

Spring Table
Force [1bs) ’ Deflection [in)
-19933.0 -10.000
-100.0 0.750
-50.0 0.000
1700.0 0.500
39100 1.000
73300 1.750
191979 4500
Spring Envelope
Compression Table Extension Table
Force [1bs] Deflection [in) Force [1bs] Deflection [in)
~19833.0 -10.000 -20033.0 ~10.000
06 -0.750 =200.0 -0.750
100.0 0.000 =200.0 0.000
22000 0.500 1200.0 0.500
4660.0 1.000 3160.0 1.000
8240.0 1.750 6420.0 1.750
20890.0 4.500 . 17505.8 4.500

Compression Coefficient = (.089
Extension Coefficient = 0.072
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Spring File

FILENAME = ST6T:SP.ARD244.16 — NEWAY ARD-244 AIR SPRING

(FOR TANDEM-DRIVE-AXLE SUSPENSION)

NOMINAL AXLE LOAD: 16000 LBS ; NOMINAL SUSPENSION LOAD: 32000 LBS
OCTOBER/15/1985

Linear Rate = 14750 1b/in,
Coulomb Friction = 275.0 1bs.
Spring Table
Force [Ibs) Deflection [in]

~-387750 =3.000

5100.0 -1250

6012.5 =0.500

67250 0.000

75315 0.500

85373 1.000

343875 3.000

Spring Envelope
Compression Table Extension Table
Force [Ibs] Deflection {in) Force [ibs) Deflection [in}

-38650.0 -3.000 -38900.0 -3.000
5300.0 ~1250 4900.0 -1250
6300.0 -0.500 57250 =0.500
7025.0 0.000 64250 0.000
7850.0 0.500 72250 0.500
§725.0 1.000 8350.0 1.000
345125 3.000 342625 3.000

Compression Coefficient = 0.075
Extension Coefficient = 0.080
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Spring File

FILENAME = ST6T:SP.ARD244.12 — NEWAY ARD-244 AIR SPRING

(FOR TANDEM-DRIVE-AXLE SUSPENSION)

NOMINAL AXLE LOAD: 12000 LBS ; NOMINAL SUSPENSION LOAD: 24000 LBS

OCTOBER/15/1985

Linear Rate = 1218.7 Ib/in.
Coulomb Friction = 312.5 1bs.

Spring Table
Force [1bs] Deflection [in]
~43600.0 =4.000
3037.5 -1175
38375 ~0.750
47250 0.000
57125 0.750
7200.0 1.750
320500 4000
Spring Envelope
Compression Table Extension Table
Force [Ibs] Deflecticn [in] Force [1bs] Deflection {in]
~43500.0 4000 -43700.0 -4.000
32250 -1.750 2850.0 -1.750
42750 -0.750 3400.0 0.750
5100.0 0.000 4350.0 0.000
6100.0 0.750 §325.0 0.750
7500.0 1.750 6900.0 1.750
32162.5 4,000 319375 4.000

Compression Coefficient = 0.073
Extension Coefficient = 0.075
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Spring File

FILENAME = ST6T:SP.ARD244.§ — NEWAY ARD-244 AIR SPRING

(FOR TANDEM-DRIVE-AXLE SUSPENSION)

NOMINAL AXLE LOAD: 8000 LBS ; NOMINAL SUSPENSION LOAD: 16000 LBS
OCTOBER/15/1985

Linear Rate = 812.51b/in.
Coulomb Friction = 350.0 1bs.
Spring Table
Force [1bs) Deflection [in]

-180622 —4.000

11125 -2.500

20875 -1.000

28500 0.000

3900.0 1.000

5075.0 2000

213562 4.000

Spring Envelope
Compression Table Extension Table
Force [1bs] Deflection [in) Force [lbs} Deflection [in}

-17912.5 -4.000 -18212.5 ~4.000
1300.0 -2.500 925.0 _ -2.500
2400.0 -1.000 17750 -1.000
3200.0 0.000 2500.0 0.000
43750 1.000 34250 1.000
5300.0 2.000 4850.0 2,000
21443.7 4,000 21268.7 4,000

Compression Coefficient = 0.150
Extension Coefficient = 0.125
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Spring File

FILENAME = ST6T:SP.AR951724 — NEWAY AR 95-17 AIR SPRING
(FOR TRAILER SINGLE-AXLE AIR SUSPENSION)

NOMINAL AXLE & SUSPENSION LOAD: 24000 LBS
OCTOBER/15/198%

Linear Rate = 2250.0 ib/in.
Coulomb Friction = 3620 lbs.

Spring Table
Force [ibs) Dellection [in}

—41675.0 -2.000

9300.0 0.750

10600.0 0250

111375 0.000

116628 0250

127750 0.750

133878 1.000

434062 2500

Spring Envelope
Compression Table Extension Table
Force [1bs] Deflection [in] Force [1bs) Deflection [in}

414750 -2.000 418750 -2.000
9600.0 =0.750 9000.0 .750
10950.0 0250 102500 0250
115250 0.600 107500 0.000
120750 0250 112500 0250
131750 0.750 123750 0.750
137000 1.000 130750 1.000
435312 2.500 432812 2500

Compression Coefficient = 0.037
Extension Coefficient = 0.030
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Spring File

FILENAME = ST6T:SP.AR951716 — NEWAY AR 9517 AIR SPRING
(FOR TRAILER SINGLE-AXLE AIR SUSPENSION)

NOMINAL AXLE & SUSPENSION LOAD: 16000 LBS
OCTOBER/15/1985

Linear Rate = 13750 1b/in.
Coulomb Friction = 380.0 Ibs.
Spring Table
Force [Ibs} Deflection [in]

-20750.0 -2.500

5100.0 -13758

6400.0 -0.500

7000.0 0.000

77315 0.500

94375 . 1.500

28268.7 3.000

Spring Envelope
Compression Table Extension Table
Force [lbs) Deflection [in] Force [Ibs] Deflection [in)

-20625.0 -2.500 -20875.0 -2.500
53750 -137§ 48250 -1375
6750.0 ~0.500 6050.0 -0.500
7375.0 0.000 6625.0 0.000
8150.0 0.500 73250 0.500
97500 13500 9125.0 1500
283562 3.000 281812 3.000

Compression Coefficient = 0.056

Extension Coefficient = 0.056
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Spring File

FILENAME = ST6T:SP.AR9517.8 — NEWAY AR 95-17 AIR SPRING
(FOR TRAILER SINGLE-AXLE AIR SUSPENSION)
NOMINAL AXLE & SUSPENSION LOAD: 8000 LBS

OCTOBER/15/1985
Linear Rate = 787.51b/in.
Coulomb Friction = 250.0 Ibs.
Spring Table
Force [1bs] Deflection [in]
-38412.5 -3.500
25625 -0.875
30250 0250
32315 0.000
35250 0375
3900.0 0.750
77312 4.000
Spring Envelope
Compression Table Extension Table
Force [Ibs] Deflection [in] Force [1bs] Deflection [in]
-383371.5 -3.500 -384875 -3.500
27500 -0.875 23750 . 0.875
33000 0250 2750.0 0250
3525.0 0.000 2950.0 0.000
3800.0 0375 3250.0 0375
4150.0 0.750 36500 0.750
278062 4.000 276562 4.000

Compression Coefficient = 0.030
Extension Coefficient = 0.053
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Spring File

FILE NAME = ST6T:SPMTCREYCO — MTC TRAILER-REYCO
LASH APPROXIMATION: 1.5 INCHES
WHEEL CORRECTION USED

OCTOBER/15/1985
Linear Rate = 85000 Ib/in.
Coulomb Friction = 975.0 Ibs.
Spring Table
Force [Ibs] Deflection [in]
-26660.1 =10.000
-97.6 ~1.500
-50.0 0.000
1150.0 0250
3000.0 0.500
53750 0.750
30542.8 4500
Spring Envelope
Compression Table Extension Tabie
Force [1bs) Deflection [in} Force [Ibs] Deflection [in]
~26562.5 -10.000 -26757.8 ~10.000
0.0 -1.500 ‘ -1953 -1.500
0.0 0.000 : ~100.0 0.000
1600.0 0250 2000 0250
4000.0 0500 2000.0 0500
6750.0 0.750 4000.0 0.750
48000.0 4.500 31085.7 4500

Compression Coefficient = 0150
Extension Coefficient = 0.150
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TIRE FILES

LIST OF TIRES:

Michelin XZA 11.00R22.5G, @ full, 1/2 & 1/3 remaining tread depth
Michelin X "Pilote” 11.00/80R22.5G
Firestone "Transport 100" 10.00-20F (bias-ply, parameters extrapolated to represent "G" rating)

PARAMETER LOGY:
(Note, that all single-number entries appearing next to the following labels represent approximate,
linearized values @ rated load, and do not necessarily equal actual values extracted from the more

comprehensive tables or semi-empirical model representation forms.)

Lateral Stiffness - Lateral (cornering) force causing one unit of pure lateral deflection of the
tire along its spin axis, with all angular degrees of freedom removed.

Vertical Stiffness - Vertical force causing one unit of pure vertical deflection of the tire.
Camber Stiffness - Lateral (cornering) force resulting from one degree of camber (axle roll).
Overturning Stiffness - Moment applied to the tire about the x-axis causing one degree of camber.

Longitudinal Stiffness - [Longitudinal (braking or drive-thrust) force at contact-patch causing 1.%
longitudinal slip] X 100.

Peak Cornering Friction Coefficient - Used for tire side-force saturation in the Yaw/Roll model.

Mu-Y - Cornering Force / Vertical Load.
Mu-X - Longitudinal Force / Vertical Load.
Roll-Off Tables - Coefficients multiplying (reducing) the cornering force at the presence of

longitudinal force, and vice versa ("Friction Elipse" effects).
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Tire File

ST6T:TiXZA11R225, Michelin XZA 11:00R22.50 Radial DRY; Data Sources:

Muy-a: RTAC Tire tests; Mux-s, Align Tor. & Rolloff Table: tire model;

Model param: DOT noise & traction report; STIFFYZ, CAMBER, ALIGN, CLONGL &
Al Tor. coeffs: rule-of -thumb estimates. See end of file for more info.

Tire Radius = 20.0 in.

Polar Moment of Inertia = 103.0 in-lbs-secz.
Lateral Stiffness = 5000.0 1b/in.

Vertical Stiffness = 4500.0 Ib/in.

Camber Stiffness = 0.0 Ib/deg.

Overturning Stiffness = 3522 in-1b/deg.
Aligning Torque Stiffness = 1320.8 in-1b/deg.
Longitudinal Stiffness = 50452.0 1b/slip.
Cornering Stiffness = 880.6 1b/deg.

Peak Cornering Friction Coefficient = 0.8

Mu-y vs. Slip Angle Tables

Slip Angle [deg] Mu-y

1.0¢ 0.18

2.00 0.32

400 0.54

8.00 0.77

12.00 091
Velocity = 58.7 ft/sec.
Load = 19830 1bs.

Slip Angle [deg] Mu-y

1.00 0.14

2.00 027

4.00 047

8.00 0.66

12.00 0.73
Velocity = 58.7 ft/sec.
Load = 5967.0 lbs.

Slip Angle [deg] Mu-y

1.00 010

2.00 019

400 036

8.00 0.55

12.00 0.61

Velocity = 58.7 ft/sec.
Load = 9441.01bs.
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Lateral Roll-Off Table

Slip

Alpha 0.00 0.04 0.10 024 025 0.50 1.00
0.00 1.00 1.00 0.87 0.40 038 0.17 0.06
1.00 1.00 1.00 0.83 0.40 038 0.17 0.06
2.00 1.00 1.00 0.81 039 038 017 0.06
400 1.00 097 0.75 0.39 038 017 0.06
6.00 1.00 096 0.79 0.45 0.44 021 0.07
8.00 1.00 097 0.84 0.52 0.50 025 0.09
12.00 1.00 097 0.89 0.63 0.62 0.33 012
16.00 1.00 098 092 0.71 0.70 0.40 015

Mu-x vs. Slip Tables

Slip Mu-x
0.04 0.58
0.10 0.81
021 0.86
025 0.86
0.50 0.79
1.00 0.62

Velocity = 293 ft/sec.

Load = 3020.0 Ibs.
Slip Mu-x
0.04 051
030 0.79
021 0.85
025 0.85
0.50 0.77
1.00 0.56

Velocity = 58.7 ft/sec.

Load = 3020.0 1bs.
Slip Mu-x
0.04 0.46
0.10 0.78
021 0.84
025 0.84
0.50 0.76
1.00 0.52

Velocity = 80.7 ft/sec.
Load = 3020.0 1bs.
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Slip Mu-x
0.04 0.37
0.10 071
0.24 .80
025 0.80
0.50 0.74
1.00 0.54

Velocity = 29.3 ft/sec.

Load = 6040.0 Ibs.
Slip Mu-x
0.04 0.33
0.10 0.69
024 079
025 0.79
0.50 0.72
1.00 048

Velocity = 58.7 fi/sec.

Load = 6040.0 Ibs.
Slip Mu-x
0.04 030
0.10 067
024 0.79
025 0.78
0.50 0.70
1.00 044

Velocity = 80.7 ft/sec.

Load = 6040.0 Ibs.
Slip Mu-x
0.04 024
010 059
024 074
025 0.74
0.50 0.69
1.00 0.46

Velocity = 29.3 ft/sec.

Load = 9060.0 1bs.
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Slip Mu-x
0.04 022
0.10 055
024 0.73
025 0.73
0.50 067
1.00 041
Velocity = 58.7 ft/sec.
Load = 9060.0 1bs.
Slip Mu-x
0.04 020
010 0.52
024 0.73
025 0.73
0.50 063
1.00 0.36
Velocity = 80.7 ft/sec.
Load = 9060.0 1bs.
Longitudinal Roll-off Table
Slip
Alpha 0.00 0.04 010 024 025 050 1.00
0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 099 1.00 1.00 1.00 1.00
2.00 1.00 1.00 0.96 099 099 1.00 1.00
4.00 1.00 093 0.87 0.96 097 099 1.00
6.00 0.79 0.78 0.77 092 093 098 099
8.00 0.64 0.65 067 0.87 0.88 096 099
12.00 0.44 0.47 0.52 0.77 0.78 092 098
16.00 0.34 037 041 0.66 0.68 0.87 096
Semi-Empirical Tire Model Parameters
Inital D(var)/ D(var)/
Variable Value Dload Dvelocity
Nominal Cornering Stiff -1b/deg 880.56 0.065 0
Peak Friction Value .......... 0.79 -195E-05 ~429E-04
Locked Wheel Friction Value .. 0.48 -2.55E-05 -2.86E-03
Slip Value at Peak Friction-% .. 024 1E-05 0
Nominal Pneumatic Trail-in . .. 2.10 125E-04 0
Nominal Vertical Load-1bs .... 6040.000 N/A N/A
Nominal Velocity-fi/sec ...... 58.700 N/A N/A

D(Calfa)/Dload? - (Ib-deg) ™ = -1387E-05
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Tire File

ST6T:T1 XZAWORN, Michelin XZA 11:00R22.50 Radial DRY 1/3 TREAD; Data Srces
Muy-a: RTAC Tire tests; Mux-s, Align Toz. & Rolloff Table: tire model;

Model param: DOT noise & traction report; STIFFYZ, CAMBER, ALIGN, CLONGL &
Al Tor. coeffs: rule-of -thumb estimates. See end of file for more info.

Tire Radius = 200 in.

Polar Moment of Inertia = 103.0 in-lbs-secz.
Lateral Stiffness = 5000.0 1b/in.

Vertical Stiffness = 4993.0 1b/in.

Camber Stiffness = 0.0 Ib/deg.

Overturning Stiffness = 449.6 in-1b/deg.
Aligning Torque Stiffness = 1686.0 in-1b/deg.
Longitudinal Stiffness = 64400.0 1b/slip.
Cornering Stiffness = 1124.0 b/deg.

Peak Cornering Friction Coefficient = 0.8

Mu-y vs. Slip Angle Tables

Slip Angle [deg] Mu-y
1.00 027
200 0.47
400 on
8.00 0.87
12.00 093
Velocity = 58.7 ft/sec.
Load = 1984.0 Ibs.
Slip Angle [deg] Mu-y
1.00 018
2.00 035
400 0.59
8.00 0.78
12.00 0.86
Velocity = 58.7 ft/sec.
Load = 5964.0 1bs.
Slip Angle [deg] Mu-y
1.00 0.11
2.00 022
400 0.42
8.00 0.65
12.00 0.73

Velocity = 58.7 ft/sec.
Load = 9435.0 Ibs.
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Lateral Roll-Off Table

Slip
Alpha 0.00 0.04 010 024 025 0.50 1.00
0.00 1.00 1.00 0.75 0.32 032 0.14 0.05
1.00 1.00 1.00 0.72 032 031 0.14 0.05
2.00 1.00 1.00 0.69 0.32 030 0.14 0.05
400 1.00 093 0.69 035 033 015 0.05
6.00 1.00 0.95 0.76 043 041 019 0.06
8.00 1.00 096 0.82 0.50 0.49 024 0.08
12.00 1.00 097 0.8 0.62 061 032 0.11
16.00 1.00 098 091 0.70 0.69 0.40 0.15
Mu-x vs. Slip Tables
Slip Mu-x
0.04 058
0.10 0.81
021 0.86
025 0.86
0.50 0.79
1.00 0.62
Velocity = 293 ft/sec.
Load = 3020.0 Ibs.
Slip Mu-x
0.04 051
010 0.79
021 0.85
025 0.85
0.50 0.77
100 0.56
Velocity = 58.7 ft/sec.
Load = 30200 Ibs.
Slip Mu-x
0.04 0.46
0.10 0.78
021 0.84
025 0.84
0.50 0.76
1.00 0.52

Velocity = 80.7 ft/sec.

Load

= 3020.0 Ibs.
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Slip Mu-x
0.04 037
010 0.71
024 0.80
025 0.80
0.50 0.74
1.00 0.54
Velocity = 29.3 fu/sec.
Load = 6040.0 1bs.
Slip Mu-x
0.04 033
0.10 0.69
024 0.79
025 0.79
0.50 0.12
1.00 0.48
Velocity = 58.7 ft/sec.
Load = 6040.0 lbs.
Slip Mu-x
0.04 030
0.10 0.67
024 0.79
0.25 0.78
0.50 0.70
1.00 0.44
Velocity = 80.7 ft/sec.
Load = 6040.0 Ibs.
Slip Mu-x
0.04 024
0.10 0.59
024 0.74
025 0.74
050 0.69
1.00 0.46

Velocity = 29.3 ft/sec.
Load = 9060.0 lbs.




Slip Mu-x
0.04 022
0.10 055
0624 0.73
0235 0.73
0.50 067
1.00 041
Velocity = $58.7 ft/sec.
Load = 9060.0 lbs.
Slip Mu-x
0.04 020
0.10 052
024 073 .
025 0.73
0.50 065
1.00 036
Velocity = 80.7 ft/sec.
Load = 9060.0 Ibs.
Longitudinal Roll-off Table
Slip
Alpha 0.00 0.04 010 024 025 0.50 1.00
0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 099 1.00 1.00 1.00 1.00
2.00 1.00 1.00 096 096 0.99 1.00 1.00
4.00 1.00 096 0.88 095 097 099 1.00
6.00 0.82 0.80 0.77 092 093 098 099
8.00 0.65 0.66 0.68 0.87 0.88 096 099
12.00 0.45 0.48 0.52 0.77 0.78 092 098
16.00 0.34 037 041 0.67 0.68 0.87 096
Semi-Empirical Tire Model Parameters
Inital D(var)/ D(var)/
Variable Value Dload Dvelocity
Nominal Cornering Stiff -1b/deg 1124.00 422E-02 0
Peak Friction Value .......... 0.79 ~-195E-05 —429E-04
Locked Wheel Friction Value .. 0.48 -2.55E-05 -2.86E-03
Slip Value at Peak Friction-% . . 024 1E-05 ]
Nominal Pneumatic Trail-in ... 210 125E-04 0
Nominal Vertical Load-1bs .... 6040.000 N/A N/A
Nominal Velocity-ft/sec ...... 58.700 N/A N/A

D*(Calfa)/Dioad? - (1b-deg) > = ~2.1522E-05
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Tire File

ST6T:T1XZASWORN, Michelin XZA 11:00R22.50 Radial DRY 1/2 TREAD;Data Srces
Muy-a: RTAC Tire tests; Mux-s, Align Tor. & Rolloff Table: tire model;

Mode! param: DOT noise & traction report; STIFFYZ, CAMBER, ALIGN, CLONGL &
Al Tor. coeffs: rule-of - thumb estimates. See end of file for more info.

Tire Radius = 20.0 in.

Polar Moment of Inertia = 103.0 in-lbs-secz.
Lateral Stiffness = 5000.0 1b/in.

Vertical Stiffness = 49350 1b/in.

Camber Stiffness = 21.1 Ib/deg.

Overturning Stiffness = 422.6 in-1b/deg.
Aligning Torque Stiffness = 1584.4 in-1b/deg.
Longitudinal Stiffness = 60521.5 1b/slip.
Cornering Stiffness = 1056.3 lb/deg.

Peak Cornering Friction Coefficient = 0.8

Mu-y vs. Slip Angle Tables

Slip Angle [deg] Mu-y

1.00 022

2,00 038

400 0.58

8.00 0.73

12.00 0.86
Velocity = 58.7 ft/sec.
Load = 1986.0 Ibs.

Slip Angle [deg] Mu-y

1.00 016

2.00 031

400 0.52

8.00 0.71

12.00 0.82
Velocity = 58.7 ft/sec.
Load = 59700 Ibs.

Slip Angle [deg] Mu-y

1.00 0.10

2.00 021

400 039

8.00 0.60

12.00 0.69

Velocity = 58.7 ft/sec.
Load = 94450 Ibs.
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Lateral Roll-Off Table

Slip

Alpha 0.00 0.04 0.10 024 025 050 1.00
0.00 1.00 1.00 0.76 0.35 0.32 0.14 0.05
1.00 1.00 1.00 0.74 034 032 014 0.05
2.00 1.00 1.00 0.12 0.33 0.32 014 0.05
4.00 1.00 0.94 0.70 0.36 034 016 0.05
6.00 1.00 095 0.77 0.43 0.42 020 0.06
8.00 1.00 096 0.82 0.51 0.49 024 0.08
12.00 1.00 097 0.88 0.62 0.61 032 011
16.00 1.00 098 091 0.70 0.69 0.40 015

Mu-x vs. Slip Tables

Slip Mu-x
0.04 0.58
010 0.81
021 0.86
025 0.86
050 0.79
1.00 0.62

Velocity = 29.3 ft/sec.

Load = 3020.01bs.
Slip Mu-x
0.04 051
0.10 0.79
021 0.85
025 0.85
0.50 0.77
1.00 0.56

Velocity = 58.7 ft/sec.

Load = 3020.0 Ibs.
Slip Mu-x
0.04 0.46
010 0.78
021 0.84
025 0.84
0.50 0.76
1.00 052

Velocity = 80.7 ft/sec.
Load = 3020.01bs.
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Slip Mu-x
0.04 0.37
0.10 0.71
024 0.80
025 0.80
0.50 0.74
1.00 0.54

Velocity = 29.3 ft/sec.

Load = 60400 Ibs.
Slip Mu-x
0.04 033
010 0.69
024 0.79
025 0.79
0.50 0.72
1.00 0.48

Velocity = 58.7 ft/sec.

Load = 6040.0 Ibs.
Slip Mu-x
0.04 030
0.10 0.67
024 0.79
025 0.78
0.50 0.70
1.00 0.44

Velocity = 80.7 ft/sec.

Load = 60400 Ibs.
Slip Mu-x
0.04 024
010 0.59
024 0.74
923 0.74
0.50 0.69
1.00 0.46

Velocity = 29.3 ft/sec.

Load = 90600 lbs.
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Slip Mu-x
0.04 022
0.10 055
024 0.73
025 0.73
0.50 067
1.00 041
Velocity = 58.7 ft/sec.
Load = 9060.0 1bs.
Slip Mu-x
0.04 020
0.10 0.52
024 0.73
025 0.73
0.50 065
1.00 0.36
Velocity = 80.7 ft/sec.
Load = 9060.0 lbs.
Longitudinal Roli-off Table
Slip
Alpha 0.00 0.04 0.10 024 025 0.50 1.00
0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 099 1.00 1.00 1.00 100
2.00 1.00 1.00 096 099 099 1.00 1.00
400 1.00 095 0.88 096 097 099 1.00
6.00 0.82 0.79 0.77 092 093 098 0.99
8.00 0.65 0.66 0.67 0.87 0.88 096 0.99
12.00 0.45 0.48 052 0.7 0.78 092 098
16.00 034 037 0.41 0.66 0.68 0.87 096
Semi-Empirical Tire Model Parameters
Inital D(var)/ D(var)/
Variable Value Dload Dvelocity
Nominal Cornering Stiff -1b/deg 105630 S46E-(2 0
Peak Friction Value .......... 0.79 -195E-05 —429E-04
Locked Wheel Friction Value .. 0.48 -255E-05 -2.86E-03
Slip Value at Peak Friction-% . . 024 1E-05 0
Nominal Pneumatic Trail-in ... 2.10 125E-04 0
Nominal Vertical Load-1Ibs .... 6040.000 N/A N/A
Nominal Velocity-ft/sec . ..... 58.700 N/A N/A

D(Calfa)/Dicad? - (Ib-deg)™> = -19565E-05
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Tire File

ST6T:T1 XZAPILOTE, Michelin XZA PILOTE 11/80R22.50 Radial DRY; Data Srcs:
Muy-a: RTAC Tire tests; Mux-s, Align Tor. & Rolloff Table: tire model:

Model param: DOT noise & traction report; STIFFYZ, CAMBER, ALIGN, CLONGL &
Al. Tor. coeffs: rule-of -thumb estimates. See end of file for more info.

Tire Radius = 18.5 in.

n
Polar Moment of Inertia = 881 in-lbs-sec”.
Lateral Stiffness = 5000.0 1b/in.

Vertical Stiffness = 4614.0 1b/in.

Camber Stiffness = 17.6 Ib/deg.

Overturning Stiffness = 3262 in-1b/deg.
Aligning Torque Stiffness = 1322.5 in-1b/deg.
Longitudinal Stiffness = 50516.0 1b/slip.
Cornering Stiffness = 881.7 1b/deg.

Peak Cornering Friction Coefficient = 0.8

Mu-y vs. Slip Angle Tables

Slip Angle [deg] Mu-y

1.00 0.17

2.00 0.30

400 052

8.00 0.77

12.00 0.86
Velocity = 58.7 ft/sec.
Load = 1987.0 Ibs.

Siip Angle [deg] Mu-y

1.00 0.14

2.00 027

400 047

8.00 0.66

12.00 0.7
Velocity = 58.7 ft/sec.
Load = 5966.0 Ibs.

Slip Angle [deg] Mu-y

1.00 0.10

2.00 020

400 037

8.00 055

12.00 0.60

Velocity = 58.7 ft/sec.
Load = 94440 lbs.
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Lateral Roll-Off Table

Slip
Alpha 0.00 0.04 0.10 024 023 0.50 1.00
0.00 1.00 1.00 0.87 0.40 0.38 017 0.06
1.00 1.00 1.00 0.83 0.40 038 0.17 0.06
200 1.00 1.00 0.81 0.39 038 017 0.06
400 1.00 096 0.75 0.39 0.38 0.17 0.06
6.00 1.00 0.96 0.79 0.45 0.44 021 0.07
8.00 1.00 097 0.84 0.52 0.50 025 0.09
12.00 1.00 097 0.89 0.63 0.62 0.33 012
16.00 100 098 092 0.711 0.70 0.40 015
Mu-x vs. Slip Tables
Slip Mu-x
0.04 0.58
010 0.81
021 0.86
025 0.86
0.50 0.79
1.00 0.62
Velocity = 29.3 ft/sec.
Load = 3020.0 Ibs.
Slip Mu-x
0.04 0.51
010 0.79
021 0.85
025 0.85
0.50 0.77
1.00 0.56
Velocity = 58.7 ft/sec.
Load = 3020.0 Ibs.
Slip Mu-x
0.04 046
0.10 0.78
021 0.84
025 0.84
0.50 0.76
1.00 052

Velocity = 80.7 ft/sec.

Load

3020.0 1os.
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Slip Mu-x
0.04 037
010 0.7
024 0.80
025 0.80
0.50 0.74
1.00 0.54

Velocity = 29.3 ft/sec.

Load = 60400 Ibs.
Slip Mu-x
0.04 033
010 0.69
024 0.79
025 0.79
0.50 0.72
1.00 0.48

Velocity = 58.7 ft/sec.

Load = 6040.0 Ibs.
Slip Mu-x
0.04 030
010 0.67
024 0.79
025 0.78
0.50 0.70
1.00 0.44

Velocity = 80.7 ft/sec.

Load = 6040.0 lbs.
Slip Mu-x
0.04 024
0.10 059
024 0.74
025 0.74
0.50 0.69
1.00 0.46

Velocity = 29.3 ft/sec.
Load = 9060.0 Ibs.




Slip Mu-x
0.04 022
0.10 0.55
024 0.73
025 0.73
0.50 0.67
1.00 041
Velocity = 58.7 ft/sec.
Load = 9060.0 Ibs.
Slip Mu-x
0.04 020
0.10 0.52
024 0.73
025 0.73
0.50 0.65
1.00 036
Velocity = 80.7 ft/sec.
Load = 9060.0 1bs.
Longitudinal Roll-off Table
Stip
Alpha 0.00 0.04 010 024 025 0.50 1.00
0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 099 1.00 1.00 1.00 1.00
2,00 1.00 1.00 096 099 099 1.00 1.00
400 1.00 093 0.87 096 097 099 1.00
600 - 0.79 0.78 0.77 0.92 093 098 0.99
8.00 0.64 0.65 0.67 0.87 0.88 096 0.99
12.00 0.4 0.47 0.52 0.77 0.78 0.92 098
16.00 0.34 0.37 041 0.66 0.68 0.87 096
Semi-Empirical Tire Model Parameters
Inital D(var)/ D(var)/
Variable Value Dload Dvelocity
Nominal Cornering Stiff -1b/deg 881.67 0.0697 0
Peak Friction Value .......... 0.79 -195E-05 —429E-04
Locked Wheel Friction Value .. 048 -2.55E-05 -2.86E-03
Slip Value at Peak Friction-% . . 024 1E-05 0
Nominal Pneumatic Trail-in ... 210 125E-04 0
Nominal Vertical Load-lIbs .... 6040.000 N/A N/A
Nominal Velocity-ft/sec ...... 58.700 N/A N/A

D(Calfa)/Dload? - (Ib-deg) ™" = -1 4107E-05
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Tire File

ST6T:T1.TP110F20D, Firestone Transport 1 10:00F20.00 Biasply DRY;

Data Sources: Muy-a, Mux-s & model para: DOT Noise & Traction Report;
Align Moment & Rolioff Tables: tire model; STIFFYZ, CAMBER, ALIGN, CLONGL,
& Align coeffs: rule of thumb estimates. See end of file for further info.

Tire Radius = 200 in.

Polar Moment of Inertia = 103.0 in-lbs-secz.

Lateral Stiffness = 5000.0 1b/in.
Vertical Stiffness = 4500.0 Ib/in.
Camber Stiffness = 56.4 1b/deg.

Overturning Stiffness = 1128.6 in-1b/deg.

Aligning Torque Stiffness = 846.5 in-1b/deg.

Longitudinal Stiffness = 32332.0 lb/slip.

Cornering Stiffness = 564.3 Ib/deg.

Peak Cornering Friction Coefficient = 0.8

Mu-y vs. Slip Angle Tables

Slip Angle [deg] Mu-y
1.08 0.14
2.06 027
3.73 0.50
5.69 0.67
11.86 093
20.00 097
Velocity = 58.7 ft/sec.
Load = 28290 lbs.
Slip Angle [deg] Mu-y
1.08 0.09
2.06 0.18
3.73 036
5.69 0.52
11.86 0.76
20.00 0.85
Velocity = 58.7 ft/sec.
Load = 5515.0 Ibs.
Slip Angle [deg] Mu-y
049 0.04
147 011
314 027
510 0.42
1128 0.68
1941 0.78

Velocity = 58.7 ft/sec.
Load = 8109.0 Ibs.
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Lateral Roll-Off Table

Slip

Alpha 0.00 0.04 0.10 023 025 0.50 1.00
0.00 1.00 1.00 1.00 0.56 051 025 0.09
1.00 1.00 1.00 1.00 0.56 053 025 0.09
2.00 1.00 1.00 1.00 056 0.52 025 0.09
400 1.00 1.00 0.94 054 051 024 0.09
6.00 1.00 099 0.87 054 051 025 0.09
8.00 1.00 098 0.88 0.59 0.56 029 0.11
12.00 1.00 098 091 0.68 0.65 036 0.14
16.00 1.00 098 093 0.75 0.72 043 017

Mu-x vs. Slip Tables

Slip Mu-x
0.02 013
0.06 039
010 0.57
0.14 0.67
0.18 0.73
025 0.76
0.40 0.79
0.60 0.76
0.80 0.69
1.00 : 0.63
Velocity = 29.3 ft/sec.
Load = 5325.0 1bs.
Slip Mu-x
0.02 016
0.06 045
0.10 0.65
014 0.76
018 0.81
025 0.83
0.40 0.81
0.60 0.74
0.80 0.66
1.00 0.56

Velocity = 58.7 ft/sec.
Load = 53250 lbs.
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Slip Mu-x
0.02 017
0.06 045
0.10 0.63
0.14 0.73
018 0.78
025 0.81
0.40 0.80
0.60 0.72
0.80 0.63
1.00 053

Velocity = 80.7 ft/sec.

Load = 5325.01bs.
Slip Mu-x
0.02 0.12
0.06 0.33
0.10 0.51
014 0.63
018 0.70
025 0.75
0.40 0.75
0.60 071
0.80 063
1.00 0.58

Velocity = 29.3 ft/sec.

Load = 8140.0 Ibs.
Slip Mu-x
0.02 0.14
0.06 039
0.10 0.58
0.14 0.69
0.18 0.75
025 0.76
0.40 073
0.60 0.65
0.80 057
1.00 0.53

Velocity = 58.7 ft/sec.
Load = 8140.0 Ibs.
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Slip Mu-x

0.02 013

0.06 039

0.10 058

0.14 0.69

0.18 0.75

025 0.76

0.40 0.72

0.60 0.64

0.80 0.55

1.00 0.45

Velocity = 80.7 ft/sec.
Load = 8140.0 1bs.
Longitudinal Roll-off Table
Slip
Alpha 0.00 0.04 010 023 025 0350 1.00
0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 099 1.00 1.00 1.00 1.00
2.00 1.00 1.00 096 099 0.99 1.00 1.00
400 093 091 0.87 096 097 0.99 1.00
6.00 0.73 0.74 0.76 092 093 098 099
8.00 0.56 0.60 0.66 0.87 0.88 0.96 099
12,00 038 043 0.51 0.76 0.78 092 098
16.00 028 033 0.40 0.65 0.68 0.87 096
Semi-Empirical Tire Model Parameters
Inital D(var)/ D(var)/

Variable Value Dioad Dvelocity
Nominal Cornering Stiff - Ib/deg 564.30 235E-02 0
Peak Friction Value .......... 0.81 -1.88E-05 1.71E-03
Locked Wheel Friction Value .. 0.52 -1.84E-05 -2.69E-03
Slip Value at Peak Friction-% . . 023 1E-05 0
Nominal Pneumatic Trail-in ... 230 125E-04 0
Nominal Vertical Load-lbs .... 5430.000 N/A N/A
Nominal Velocity-ft/sec ...... 58.700 N/A N/A

D(Calfa)/Dioad? - (Ib-deg) ™ = ~1.14E-05
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SELF-STEER AXLE FILES

LIST OF SELF-STEER AXLES:

CESCHI

KGI

ASTL

High & low aligning stiffness (CESCHI-based) simulated variants
High & low aligning friction (CESCHI-based) simulated variants
Low total aligning torque (CESCHI-based) simulated variant

PAR TERMINOLOGY:

(Note, that entries appearing next to the following labels represent approximate, linearized values
about the straight-ahead position.)

Coulomb Friction - Net steer-resisting moment about steering pivots due to friction at rated
load, per axle.
Aligning Stiffness - Net steering moment about steering pivots required to steer the wheels

an average amount of one degree. More comprehensive, non-linear
data for this parameter is provided in the Torque Steer Table.

Steer Damping - Net steer-damping moment about steering pivots generated by an
average steer velocity of one degree/sec. Actual values are not known -
the low ones selected serve strictly to assure numerical stability.

Primary Aligning Stiffness - Net steering moment about steering pivots required to steer the
whole axle by one degree, when the steering function is blocked (same

as aligning-torque compliance steer for a conventional axle).
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Self Steer File

FileName = ST6T:SS.CESCHI Last Update - 31/03/86
Self -Steer fiie for CESCHI B-doliy or belly axle.

Steering pivot location (ARMXY ) per John Pearson 12/2/85
Dynamic vaiues per pit-measurements at 16000 1bs., 75 psi.

Coulomb Friction = 15000.0 in-1bs.
Aligning Stiffness = 4500.0 in-1bs/deg.
Steer Damping = 500 in-1b-sec/deg.
Mechanical Trail = 6.0 in.

Lateral Kingpin Offset = 144in.

Torgue Steer Table
Steer Angle [deg] Aligning Torque [in-1bs]

=300 -56700.0

-1.0 -13200.0

0.5 —400.0

0.0 0.0

0.5 400.0

10 132000

300 56700.0

Primary Aligning Stiffness = 400000.0 in-1bs.
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Self Steer File

FileName = ST6T:SSKGI Last Update - 31/03/86
Self -Steer file for KGI B-dolly or belly axle.

Pivot Moment Arm dimensions estimated from sales leaflet.
Dynamic values per pit-measurements at 16000 Ibs., 75 psi.

Coulomb Friction = 14400.0 in-1bs.
Aligning Stiffness = 3680.0 in-1bs/deg.
Steer Damping = 50.0 in-1b-sec/deg.
Mechanical Trail = 6.0 in.

Lateral Kingpin Offset = 140 in.

Torque Steer Table
Steer Angle [deg] Aligning Torque [in-1bs]

-30.1 -73430.0

-11 -7600.0

-0.5 -800.0

0.0 0.0

05 800.0

11 7600.0

301 734300

Primary Aligning Stiffness = 400000.0 in-1Ibs.
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Self Steer File

FileName = ST6T:SS.ASTL Last Update - 31/03/86

Self -Steer file for ASTL B-doliy axle.

Pivot Moment Arm dimensions per ASTL drawing 28-C021 of 1/17/80
Dynemic values per pit-measurements at 20000 los., 70 psi.

Coulomb Friction = 28200.0 in-Ibs.
Aligning Stiffness = 4600.0 in-1bs/deg.
Steer Damping =  50.0 in-1b-sec/deg.
Mechanical Trail = 6.0 in.

Lateral Kingpin Offset = 170 1in.

Torque Steer Table
Steer Angle [deg] Aligning Torque [in-1bs)
-303 -119700.0
03 —4200.0
0.0 00
03 4200.0
303 119700.0

Primary Aligning Stiffness = 4000000 in-1bs.
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Self Steer File

FileName = ST6T:SS.HiFrict Last Update - 31/03/86
Self -Steer file derived from CESCHI B-dolly or belly axle.
Steering pivot location (ARMXY') per John Pearson 12/2/85
High Friction variation

Coulomb Friction = 45000.0 in-1bs.
Aligning Stiffness = 4500.0 in-1bs/deg.
Steer Damping =  50.0 in-1b-sec/deg.
Mechanical Trail = 6.0 in.

Lateral Kingpin Offset = 14.41in.

Torque Steer Table
Steer Angle [deg] Aligning Torque [in-1bs)

=300 -56700.0

-1.0 -13200.0

0.5 -400.0

0.0 0.0

05 4000

10 132000

300 56700.0

Primary Aligning Stiffness = 400000.0 in-1bs.
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Self Steer File

FileName = ST6T:SSLoSuiff Last Update - 31/03/86
Self -Steer file derived from CESCHI B-dolly or belly axle.
Steering pivot location (ARMXY) per John Pearson 12/2/85
Low Stiffness variation

Coulomb Friction = 15000.0 in-1bs.
Aligning Stiffness = 500.0 in-1bs/deg.
Steer Damping =  50.0 in-Ib-sec/deg.
Mechanical Trail = 6.0 in.

Lateral Kingpin Offset = 14.41in.

Torque Steer Table
Steer Angle [deg] Aligning Torque [in-1bs]
=300 -15000.0
0.0 0.0
30.0 15000.0

Primary Aligning Stiffness = 400000.0 in-1bs.
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Self Steer File

FileName = ST6T:SS.HiStiff Last Update - 31/03/86
Self -Steer file derived from CESCHI B-dolly or belly axle.
Steering pivot location (ARMXY') per John Pearson 12/2/85%
High Stifiness variation

Coulomb Friction = 15000.0 in-1bs.
Aligning Stiffness = 26000.0 in-1bs/deg.
Steer Damping = 50.0 in-1b-sec/deg.
Mechanical Trail = 6.0 1in.

Lateral Kingpin Offset = 144 1in.

Torgue Steer Table
Steer Angle [deg] Aligning Torque [in-1bs)
~30.0 ~780000.0
0.0 0.0
300 780000.0

Primarv Aligning Stiffness = 400000.0 in-1bs.
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Self Steer File

FileName = ST6T:SS LoFrict Last Update - 31/03/86
Self -Steer file derived from CESCHI B-dolly or belly axie.
Steering pivot location (ARMXY') per John Pearson 12/2/85
Low Friction variation

Coulomb Friction = 5000.0 in-1bs.
Aligning Stiffness = 4500.0 in-1bs/deg.
Steer Damping =  50.0 in-1b-sec/deg.
Mechanical Trail = 6.0 in.

Lateral Kingpin Offset = 144 in.

Torque Steer Table
Steer Angle [deg] Aligning Torque [in-1bs]

-30.0 -56700.0

-1.0 -13200.0

-05 -400.0

00 0.0

0.5 400.0

10 132000

300 56700.0

Primary Aligning Stif fness = 400000.0 in-1Ibs.




Self Steer File

FileName = ST6T:SS.Low .All Last Update - 4/25/86
Self -Steer file derived from CESCHI B-dolly or belly axle.
Steering pivot location (ARMXY) per John Pearson 12/2/85
Free Castering variation

Coulomb Friction = 0.0 in-1bs.
Aligning Stiffness = 100.0 in-1bs/deg.
Steer Damping =  50.0 in-1b-sec/deg.
Mechanical Trail = 6.0 in.

Lateral Kingpin Offset = 144 1in.

Torque Steer Table
Steer Angle [deg] Aligning Torque [in-1bs]
-30.0 -3000.0
00 0.0
300 3000.0
Primary Aligning Stiffness = 400000.0 in-1bs.
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APPENDIX B.4

UMTRI SIMULATION INTERFACE SYSTEM
(PRE-PROCESSOR & EXECUTIVE)
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1.0 INTRODUCTION AND GENERAL INFORMATION
1.1 INTRODUCTION

The UMTRI Simulation Interface is a system that allows different computer
simulations to be run on the same vehicle. Each simulation requires an input file that
describes the vehicle being simulated and data about the desired path of the vehicle. This
information is required in different forms by each of the simulations. The interface
program accepts input which designates the components of the vehicle to be simulated.
Regardless of the simulation model to be used, the interface extracts data from the same
vehicle component files and uses the same type of calculations to construct each simulation
input file. Thus, each simulation is essentially acting upon the same vehicle, producing
results that can be compared directly. The simulations that are currently available on the
UMTRI Simulation Interface are the PhaseIV Model, Yaw Roll Model, Simplified Braking
Model, Static Roll Model and the Linear Yaw Plane models.

1.2 ENGINEERING UNITS AND COMPUTER REQUIREMENTS

Throughout the Simulation Interface , the English system of units is used. With
the exceptions listed in the vehicle component files, all input data are given in units of
pounds, inches, degrees, and seconds. Masses and weights are in units of pounds with a
gravitational constant of 386 in/sec/sec assumed. (For specific information see the general
notes about vehicle component files in section 3.3.)

The simulations accessed by the interface can be used on any large scale computer
system. (Please see the appropriate simulation's user's manual for specifics on computer
requirements.) The Simulation Interface as a whole was designed to take advantage of
certain system specific properties of the Michigan Terminal System. It has not yet been
tested on any other type of computer system.

This system was designed to facilitate the study of the influence of weights and
dimensions on vehicle stability and control in the RTAC Canadian Truck study.
Information about this system may be obtained by contacting the Engineering Research
Division at the Transportation Research Institute, University of Michigan, 2901 Baxter
Road, Ann Arbor, Michigan, 48109.
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2.0 USE OF THE SIMULATION INTERFACE
2.1 GETTING STARTED - RUNSIM

All of the files and programs needed to run the simulation interface are stored on
the computer account ST6T on the MTS computer system. In order to run this system, the
user must create a SIMULATION file as specified in section 3.3, which indicates to the
system which vehicle is to be simulated, and which simulation is to be performed.

If the simulation interface is to be run from a computer account other than ST6T,
the following commands must be included in that account's sigfile:

$set macros=on
$>set var maclib(1)="st6t:runsim.mac"

in that order. Also, that account must have read access for all of the files in the account
ST6T. .

2.1.1 Input

The entire simulation interface can be run by using the macro RUNSIM. This
macro allows all the programs and file operations to be accomplished with the user issuing
only one command.

$RUNSIM Simulation_file
2.1.2 Output

The main output from the simulation interface is stored in two files, a print file,
and an ERD file. These files are named according to the naming conventions discussed in
section 3.3. The print file contains output from the simulation itself, plus a page of output
from the Post Processing program, which makes a short analysis of the simulation output
(as discussed in section 4.4). This print file is automatically sent to the printer and
delivered to UMTRI. The ERD file a contains binary representation of the simulation run
in a specialized format, that is discussed in Mike Sayers' Memos "ERD Files : Format and
Layout" and "ERD File Outputs from the Vehicle Simulations”.

2.1.3 Possible Problems and Solutions

- Program not found or access not allowed - When this type of error is encounter,
you must immediately abort the macro by hitting the control and the E keys at the
same time, a couple of time, until the # sign appears. If access was not allowed,
then sign on to the account where the file is stored and permit it to your account.
If the program was not found, then sign onto the account ST6T and *RESTORE
that file. (See the MTS manual on Public Files for information about
*RESTORE.)

- Component file not found - When this type of error occurs you have two
choices. Either enter the correct file name at the ? prompt after the error, or
Control E out of the macro. Once out of the macro you can check your
simulation file for file name misspellings, or if the file has been destroyed, you
can *RESTORE it.
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- Access not allowed to Component file - To correct this problem, control E out of
the macro, sign on to the account where that file is stored, and permit it to your
account.

- Program fails - When a program within the macro fails, you must control E out
of the macro immediately, and check your component files for valid data. You
may use the debug file from the interface program to check your data. (§3.2.7)

- Program exceeds local time limit - If there is a local time limit specified in the
sigfile, you may want to increase it. If the time limit is sufficient for the run of
the program, then you may be stuck in a loop in the simulation program. In that
case it 1s best to look at the print file to see what has happened in the simulation.
Note : If the time limit is exceeded, the print file will not be printed
automatically, you must copy it to the printer yourself.

- Run out of money in your account - When this error occurs, simply type
RETURN to continue when prompted, to finish the interface run. If you are on
a master account DO NOT sign off until you put more money in the account
using the ACC Manager.

2.2 USE OF EACH PROGRAM SEPARATELY

Within the Simulation Interface System, there are three types of programs, the
Interface program, the Simulations, and the Post Processor. These programs can be run
individually, without using the RUNSIM macro. The sections below describe how to run
- each of these programs, the input required, and the output files produced.

2.2.1 Interface Program
The Interface Program may be run by issuing the command:
$Run VS.OBJ SCARDS=simulation_file SPRINT=*dummy* t=5

This command will run the interface program with simulation_file as its input.
SPRINT=*dummy* prevents the numerous program messages from being printed on the
screen, and t=5 is the CPU time limit on the program.

Input : This program takes as input a simulation_file that is described in detail in
section 3.3. It is submitted on the logical I/O unit SCARDS, and indicates which vehicle is
going to be simulated, and which simulation input file to prepare.

: There are three major output files created by this program, destination,
debug.out, disp.out. The destination file contains the simulation input file that the program
creates. The debug.out file contains a listing of steps the program goes through, variable
assignments, and component files read. The disp.out file is a list of read and calculated
vehicle parameters, and a record of component file assignments.

Problems and Solutions : Most problems that can arise in this program have to do
with the component files used. If a component file is not found by the program, or if
access to that file is not allowed, then follow the steps outlined in section 2.1.3. If the
problem is a destination file that is not correct, then an inspection of the debug.out and the
disp.out files is in order. The disp.out file is used as a debugging and engineering tool,
and displays the static properties of the vehicle in both the empty and loaded conditions.
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The debug.out file is a useful debugging device because it records the last steps taken by
the program before aborting, if the program fails. This information can provide some clue
as to where the program went wrong.

2.2.2 Simulation Programs

There are four computer simulations that are supported by the UMTRI Simulation
Interface System:

Phase IV Model

Yaw Roll Model
Simplified Braking Model
Static Roll Model

Linear Yaw Plane Models

Detailed information about each of these models may be obtained by referring to the
appropriate user's manual. A general description of each model may be found in section
3.

Input : Each of these models take as input the output file from the interface
program, destination. The correct simulation input file is created by indicating which
simulation is to be performed in the simulation file. Each input file is created according to
the format described in the appropriate user's manual.

Qutput : Each of these models creates as output two main files, the print file and
the ERD file. The print file contains an echo of the output to the simulation, as well as a
record of the simulation. This file is a text file and may be copied to the printer. The ERD
file is a binary record of the simulation and cannot be viewed on the screen or copied ot the
printer. It is used as input to the post processor program, and for plotting purposes. See
Mike Sayers' memo "Plot : A Plotting Subroutine for Engineering Applications” for more
information about plotting simulation data.

How to run each Simulation : Each of the simulations has one input file,
destination, and at least two output files, printfile and ERD file. Note: The ERD file has
not yet been implemented in the Static Roll Model. There are some output units that are not
necessary for our purposes, these units are assign to *dummy*. The scientific subroutines
packages naas:eispack and naas:nal are used by three of the simulations and must be added
to the run command. The run commands are listed below.

> Phase 4 Model

$Run ST6T:Ph4. RTAC.O+naas:eispack+naas:nal 2=ERD _file S=destination
6=printfile t=60

>Yaw Roll Model

$Run ST6T:Yaw.RTAC.O+naas:eispack+naas:nal 2=ERD file S=destination
6=printfile t=60

>Simplified Braking Model

$Run ST6T:Brake. RTAC.O-+naas:eispack+naas:nal 2=ERD _file 5=destination
6=printfile t=5
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>Static Roll Model
$Run ST6T:SRolLRTAC.O 5=destination 6=printfile 7=*dummy* t=20

2.2.3 Post Processor Program

The Post Processor program analyzes the ERD file created by a simulation
program. This analysis may consist of a combination of up to eight different vehicle
performance measures. These measures include: Al-static rollover threshold, A2-yaw
stability, A3-high speed offtracking, B-response to rapid steering reversals, C1-low speed
offtracking, C2-tight turn jacknife conditions, D-braking in a turn, E-braking efficiency.
For a more detailed description of these measures, refer to section 5.4.

Input : The Post Processor takes as input two files, the ERD _file and the file
RUNFILE. The ERD file is the output from a computer simulation run attached to the
logical I/O unit 2. The RUNFILE is a file created by the user to indicate to the Post
Processor program which performance measures are to be calculated. This file must be
named RUNFILE, and appear in the account from which the program is being run. Itis a
text file that contains the letter codes of each measure desired, separated by commas. For
example, the line A1,A2 would instruct the program to calculate the static rollover
threshold and the yaw stability of the vehicle. Note: Entering the letter A alone, specifies
that measures A1, A2, and A3 are to be calculated, and similarly, C=C1+C2. This
program can be executed by issuing the command :

$Run ST6T:Post.obj scards=ERD _file t=30

Qutput : The output from this program appears in the file measures.out. This is a
text file that contains the results of the performance measure analysis that was calculated.
When the Simulation Interface System is run using the macro RUNSIM, this file is
attached to the print file and copied to the printer. When the programs are run separately,
this file, measures.out, must be copied to the printer manually. This is accomplished by
issuing the command : $copy measures.out *print*.

2.2.4 RTAC Database

The RTAC database is a file that stores the results of all the vehicle performance
measures calculated by the Post Processor program. The database is arranged according to
the vehicle configurations and variations outlined in the simulation matrix. Each vehicle
record contains information that describes the vehicle, and the results of all the vehicle
performance measures calculated for that vehicle. The information is stored in binary
records. When a new performance measure is calculated by the Post Processor program,
the Post Processor creates a file named measure.temp with this new information in it. This
information is incorporated into the RTAC database by running the Database Updating
program. This program can be run by issuing the command:

$Run meas.updat.o t=10

The Database Updating program adds the new performance measures to the
appropriate vehicle record in the database file, RTAC.Data.

Examination of the RTAC Database is accomplished using the Microsoft Excel
program on an Apple Macintosh computer. Since the database file is in the form of binary
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records, it needs to be translated to a text format before it can be examined. To do this, run
the program:

$run Excel.obj t=10
Once the database is converted to text, it has to be converted to "Excel" format, in

order to allow it to be read by the program Excel. To do this, edit the file RTAC.Data, and

replace every occurance of @| with a tab. The Database is now ready to be downloaded to
an Apple Macintosh and examined using Excel.
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3.0 COMPONENTS OF SIMULATION INTERFACE

In this section, each part of the simulation interface system will be briefly
described . In particular, how each segment works, how each is set up, and what each
segment's purpose is in the system will be discussed.

3.1 RUNSIM MACRO

The macro Runsim can be used to run the entire Simulation Interface System. A
macro is a special set of MTS system programs that act as an interface between the user and
MTS. Itis essentially a file of MTS commands and command extensions that can be run.
A macro is quite similar to a source file, but is much more powerful due to the command
extensions allowed. More information on the use and scructure of macros is avaiable in the
Computing Center's manual on "Command Extensions and Macros".

. In section 2.2, the use of each component in the Simulation Interface was
discussed. The purpose of the Runsim macro is to link these programs together by
allowing communication among the files through text files, and it also automatically
processes the ouput files as specified by the user in the simulation file. Thus, the sequence
of steps necessary to generate simulation output are automated, and reduced to one
command.

3.2 INTERFACE PROGRAM

The Interface program was designed to create input data files for the vehicle
simulation programs included in the system (Phase IV, Yaw Roll, Static Roll, Simplified
Braking, and the Linear Yaw Plane models). It creates the input file according to the type
of simulation indicted and the vehicle selected in the Simulation file, which is the input file
to the Interface program. The program extracts data about the vehicle from the vehicle
component files specified in the description of the vehicle in the Index file. All of the
component files are stored in the Vehicle Component Library on the MTS computer account
ST6T. These files are available to any account that is authorized to use the UMTRI
Simulation Interface System.
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3.3 VEHICLE COMPONENT FILES

GENERAL NOTES ON PARAMETER-FILE SYNTAX,
STRUCTURE AND CONVENTIONS :

1. KEYWORDS (syntax literals) are shown, and must be input, in UPPER CASE.

2. The following characters [ ] { } // () are used below merely for syntax specification,
and are not part of the actual parameter-file syntax :
a. [Brackets] enclose optional input (not mandatory to enter).
b. {Braces} enclose notes or comments, which are not part of file structure.
c. /Slashes/ are used to indicate mutually exclusive input alternatives:
(i) Between/KEYWORDS - to separate between alternate literals of one
mandatory input keyword on the line.
(i) / Leading & trailing / on line(s) - to delimit alternate line formats.

3. Actual order of lines is insignificant, except for the following:
a. First4 lines (a title line and 3 comment lines) are merely echoed, and otherwise
ignored (except for b.).
b. The title line of the Vehicle-Index file is stored as the Run-Title.
c. A few specific line-order restrictions are indicated where applicable.

4. Parsed column range is 1 - 80, and file lines may be indented as desired.

5. All entries of each line are input sequentially in free format, adjacent entries being
separated by any number and sequence of blanks and/or commas (" 2,,1 " will cause
the second entry to be read as 1 !).

6. Internal notes or comments in actual parameter file (in addition to 3.a.):

a. Tobe echoed: May appear on any line in the file, to the right of the rightmost entry
on the line.
b. Notechoed: Any additional lines below the specified last input line.
7. A full trailer is considered as two Units (a dolly and a semitrailer).

8. All x (Iength) dimensions are with reference to each unit's front articulation point (front
axle CL for unit #1), positive rearwards.

9. Hitch-File defines 5th-wheel/turntable/pintle-hook/s between current Unit# and
Unit#+1 (HITCH line for last unit is ignored, if entered).
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10. Specific issues for the Vehicle-Index file :

a. VEHICLE line must be fifth, and TRKTR sixth. A single STRSTM line and a
single FSUSP line must precede the first RSUSP line in the file.
b. Any RSUSP, HITCH & LOAD lines refer to the last preceding "tare" line

(TRKTR/SEMI/DOLLY).

c. Any SLFSTR, SPRING, TIRE, WHLBRK & ALOCK lines refer to the last

preceding FSUSP or RSUSP line.

d. Any RHS line modifies the indicated parameter (on the vehicle right handside only)

for the last preceding FSUSP or RSUSP.

e. Any RHS and/or DEFAULT keywords must precede the component keyword

(SPRING, TIRE, etc.) of the line.

f. ADEFAULT directive will cause the assignment of the data from that line also to all
other occurrences of the same type (RSUSP, SPRING, etc.), which were not

explicitly specified by separate lines.

g. Any RHS line with a DEFAULT directive will work as described above, but on the
.vehicle right-hand-side only (RHS & DEFAULT positions on the line may be

swapped, provided that rule d. is observed).

h. All MTS file-names specified in the Vehicle-Index-File must feature their CCID:
prefix, regardless of the CCID used for the simulation.

Engineering Units are assumed, as below:

Data Type

Vehicle and component dimensions
Component translational deflection
Yaw, Roll, Angular deflection
Trajectory path (X-Y)

Velocity

Time

Weight, Load, Force

Torque, Moment

Moment of Inertia

Translational stiffness

Angular stiffness

Pressure
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11. Physical Units : Unless otherwise specified in the prototype component files, English

Unit

inches
inches
degrees
feet

ft/sec
seconds
Ibs.

in_Ibs.
in_lbs_sec?
Ibs./in
(in_lbs.)/deg
psi



{PROTOTYPE SIMULATION FILE}

Title

{3 comment lines (text or blank)}

VEHICLE, Vehicle-Index-File

PROGRAM, NS/LY/SR/YR/P4/SB, =/ -/ Program-Input-File

[ll\gEASURE, [[A]/[[AL] [A2,] [A3]1 [B,] [[C]/[[CLIIC2II D) [E]l  {Note

[STRAPL, PATH / ANGLE / LRANGLE, Steer-Applic-File] {this +/or next line}
[BRKAPL, [BHYST,] [BPROP,] [ALOCK,] Brake-Application-File]

VELTIM, Velocity, Simulation-Time

[/ ROAD, PLANAR, Long-Slope, Side-Slope /

/ ROAD, USER, Road-File /] {either ROAD line - for P4 only}
[CPUTIME, CPU-Time-Limit] {default is set to 200 sec}
[DROLL, Roll-Increment] {for programs SR, YR only}

[PRINT, [DISP,] [VELO,] [ACCE,] [TIREX,] [BRAKES,] [TIREY,]...
{ononeline} ..[UNSPRGM,] [BTEMP,] =/ -/ Print-File, Time-incr]
[ERDFILE, [DISP,] [VELO,] [ACCE,] [TIREX,] [BRAKES,] [TIREY,]...
{ononeline } ..[UNSPRGM,] [BTEMP,] =/ -/ ERD-Plot-File, Time-incr]
END

{ 1.See RTAC Simulation Plan, section 2.0, for explanation of performance measures.
"A" stands for "A1"+"A2"+"A3", and similarly, "C"="C1"+"C2".

2. All MTS file-names specified in the Simulation-File must feature their CCID: prefix,
regardless of the CCID used for the simulation.

3. An equal sign (=) entered instead of a full MTS file-name on eithera PRINT, or
ERDFILE line causes the relevant output to be written to an automatically-created
permanent file, whose name is formed by the respective prefix PR.', or ER.,
followed by characters # 4 thru 12 of the simulation-file name. An equal signona
PROGRAM line will cause the assignment of the specified program code ('YR',P4',
etc.) as the prefix in the name of the Program-Input-File, followed by characters #4
through 12 of the simulation-file name. For example, a simulation file
ST6T:SLTRSEMI.WT with the lines

PROGRAM,YR,=

ERDFILE, =
will create a permanent Yaw/Roll input-file YR. TRSEMI.WT, and later will direct
the ERD-format simulation output data to a permanent file ER. TRSEMIL.WT of the
active CCID, from which the run was invoked.

4. A minus sign (-) entered instead of a full MTS file-name on either a PROGRAM,
PRINT, or ERDFILE line causes the relevant output to be written to a temporary file
(a leading -), whose name is formed by the same prefix as defined in 3, followed by
characters # 4 thru 8 of the simulation-file name. For example, a simulation file
ST6T:SI.TRSEMI.P4 with a line PROGRAM, P4, - will direct the Phase IV input
data to a temporary file -P4. TRSEM .

5. On PRINT line, optional output selection directives are effective only when running
Phase 4 (ignored by other programs), and the absence of all optional output
directives will invoke full output for all eight variable groups. }
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Title

{3 comment lines (text or blank)}

VEHICLE, Num-Of-Units {<8}

TRKTR, Tare-File {predefined as Unit#1}

STRSTM, Steering-System-File
FSUSP, Front-Suspension-File
[SLFSTR, Selfsteer-File]
[RHS,] [DEFAULT,] SPRING, LINEAR / TABLE / ENVLP, Spring-File]
[[RHS,] [DEFAULT,] TIRE, LINEAR / TABLE / MODEL, Tire-File]
[[RHS,] [DEFAULT,] WHLBRK, LINEAR / TABLE / MODEL, Whibrake-
File]
[[RHS,] [DEFAULT,] ALOCK, Antilock-File]
[DEFAULT,] RSUSP, Rear-Susp #, Suspensxon-Fﬂc
[SLESTR, Selfsteer-File] ~ {identical properties assigned on tandems }
[[REAR,] [RHS,] [DEFAULT,] SPRING, LINEAR / TABLE / ENVLP,
Spring-File]
[[REAR,] [RHS,] [DEFAULT,] TIRE, LINEAR / TABLE / MODEL, Tire-
File]
[[REAR,] [RHS,] [DEFAULT,] WHLBRK, LINEAR / TABLE / MODEL,
Whibrake-File]
[[REAR,] [RHS,] [DEFAULT,] ALOCK, Antilock-File]
[HITCH, Hitch-File]
[LOAD, Load-File]
[SEMI, Unit#, Tare-File {up to 3 SEMI lines allowed}
{---> here need list only those suspension, spring, tire, brake and antilock files
which are different than any indicated "DEFAULT"'s. See note}
[SLESTR, Selfsteer-File] {RSUSP line must precede, if more than 1
RSUSP}
[HITCH, Hitch-File]
[LOAD, Load-File]]
[DOLLY, Unit#, Tare-File {up to 3 DOLLY lines allowed}
{---> here need list only those suspension, spring, tire, brake and antilock files
which are different than any indicated "DEFAULT"'s. See note}
[SLESTR, Selfsteer-File] {RSUSP line must precede, if more than 1
RSUSP}
[HITCH, Hitch-File]
[LOAD, Load-File]]
END

{Note : Must enter a null component file, when DEFAULT is in effect but a component

has to be omitted (such as no brakes on an axle, while DEFAULT WHLBRK is
specified elsewhere in the index file)}
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{PROTOTYPE SPRING FILE}

Title

{3 comment lines (text or blank)}
SPRING

[LINEAR, Rate]

[FRICT, Coulomb-Friction]
[TABLE, Table-Lines

Force, Deflection] {Table-Lines}
[ENVLP, One-Way-Lines

JOUNCE, Jounce-Beta

Force, Deflection {One-Way-Lines}
REBOUND, Rebound-Beta

Force, Deflection] {One-Way-Lines}

END

{ Note: For a walking-beam tandem-suspension spring, the Force values are entered

"per wheel", not "per side" ! ! }
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{PROTOTYPE SUSPENSION FILE}

Title

{3 comment lines (text or blank)}

/ FSUSP /

/ RSUSP, Susp-Key /

INERT, Unsprung-Mass, Ixx {peraxle!}
[LONGL, Axle-Sep, Static-Load-Dist, Dynamic-Load-Trans] {for Susp-Key>0}
VERT, Axle-CG-Height, Roll-Center-Height

TRACK, Track, Duals-Sep, Spring-Spread

ROLL, Aux-Roll-Stiffness, Rollsteer-Coef

[VISC, Lhs-Damping-Coef, Rhs-Damping-Coef]

[REAR, INERT, Unsprung-Mass, Ixx] {peraxle!}
[REAR, VERT, Axle-CG-Height, Roll-Center-Height]

[REAR, TRACK, Track, Duals-Sep, Spring-Spread]

[REAR, ROLL, Aux-Roll-Stiffness, Rollsteer-Coef]

[REAR, VISC, Lhs-Damping-Coef, Rhs-Damping-Coef]

END

{ Note: Susp-Keys: 0 - Single ; 1 - Four Spring Tandem ; 2 - Walking Beam Tandem.
REAR directive valid only for Susp-Key > 0, and redundant for identical
leading and trailing axle data. }
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{PROTOTYPE HITCH FILE}

Title

{3 comment lines (text or blank)}

HITCH, Hitch-Type {1 - 5th Wheel, 2 - Inverted 5th wheel,
3 - Compensating Sth wheel, 4 - Turntable, 5 - 'A' dolly, 6 - B’ dolly}

[HROLL, Roll-Center-Height] {above 5th wheel plane - for type 3 only}

[SEPAR, Sep-Moment, Sep-Angle] {used by static roll model only}
[KINEM, Hitch-GLA, Hitch-KLA] {used by CW yaw roll model, for type 6
only}

[LINEAR, Yaw-Stiffness, Roll-Stiffness] {only for special YR runs, or type 6}
[LASH, Yaw-Lash-Angle, Roll-Lash-Angle] {from here down - for type 6 only}
[VISC, Yaw-Damping, Roll-Damping]]

[TABLE { not yet implemented ! ! }
[YAW, Yaw-Stiff-Lines

Z-Moment, Z-Angle] {Yaw-Stiff-Lines}
[ROLL, Roll-Stiff-Lines

X-Moment, X-Angle]] {Roll-Stiff-Lines}

END
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{PROTOTYPE TARE FILE}

Title
{3 comment lines (text or blank)}
/ DOLLY, Sprung-Mass /
/ TRKTR, Sprung-Mass
TFRAME, Torsional-Stiffness, Torsional-Friction, Torsion-Axis-Height /
/ SEMI, Sprung-Mass
KINGPIN, KP-Setting /
[BEDXYZ, Bed-Length, Bed-Width, Bed-Floor-Height] {for truck & semi only}
RSUSP, Num-Of-Rear-Susps
Suspension-Num, Wheelbase-to {Num-Of-Rear-Susps lines ; Note 1}
CGXYZ, Sprung-CG-Dist, Sprung-CG-Offset, Sprung-CG-Height
INERT, Sprung-Ixx, Sprung-lyy, Sprung-Izz
HITCH, X-Location, Y-Location, Z-Location {Notes 1, 2}
END

{ Notes:

1. "Wheelbase-to", and HITCH "x-Location" are, respectively, the longitudinal
distances of the suspension's C.L. and the rear hitch C.L.measured from front
axle on tractors/trucks, from front articulation point on dollies and
semitrailers.

2. HITCH locations refer to Sth-wheel/turntable/pintle-hook/s on given Unit#
(HITCH line for last unit is redundant - ignored if entered).}
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{PROTOTYPE WHEEL BRAKE FILE}

Title
{3 comment lines (text or blank)}
WHLBRK, Time-Lag, Rise-Time
[LINEAR, Torque-Coef]
[TABLE, Table1l-Length
Pressure, Torque] {Table1-Length lines}

[MODEL
Chamber-Area, Drum-Diamtr, Wedge-Angle/Arm-Length, Pushout-Pressure
Bfo, Cv, Ct, Cf {brake factor coefficients in eq. 1.2.3, p.321, Ph IV
manual}

BTEMP, Table2-Length
Init-Temp, Temp-Coef {Table2-Length lines}
Drum-Rub-Area, Drum-Thickness, Drum-Convect-Coef
Drum-Temp, Ambient-Temp
Lining-Area, Lining-Thickness, Lining-Convect-Coef, Lining-Temp]
[BHYST, Hy {if Hy = 0. then next line redundant (ignored if entered)}
[Hy2, Resbrk, Resid, Hyl]]
[BPROP, Ipro [,Spring0 {for Ipro =2 only}] {see pp.56, 351, Ph IV manual}
TREADLE, Table3-Length
Press-Treadle, Press-Out {Table3-Length lines}
VALVE, Table4-Length
V-Ipro, K] {Table4-Length lines - see p. 348, Ph IV manual}
END
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{PROTOTYPE LOAD FILE}

Title

{3 comment lines (text or blank)}
/ PAYLOAD, Payload-Weight /

/ SSPLOAD, Num-Of-SuspLoads

Susp#, Susp-Load / {Num-Of-SuspLoads lines}
[DENSITY, Freight-Density] { in units of Ib/ft3 - see note 1}
[INERT, Ixx, Iyy, Izz] {notes 2,3 }

[CGXYZ, CG-Dist, CG-Lateral-Offset, CG-Height] {notes 3 thru 6 }
END

{ Notes:

1. DENSITY may be used in order to have the Payload CG-height calculated based
on the Freight-Density, and the cargo bed floor area and height.

2. INERT line is optional - if absent, then the Payload moments of inertia will be
calculated based on a rectangular box of uniform density, the given or calculated
Payload mass, the given or calculated Payload CG height, and the cargo-bed
dimensions.

3. CGXYZ & INERT are net payload parameters.

4. CG-Dist is measured along x-axis, positive aft of front articulation point (front axle
for Unit #1, king-pin for a semi, pintle-hook for a dolly).

5. CG-Height is with reference to ground, and ignored if a DENSITY line is entered.

6. If SSPLOAD is specified, then CG-Dist is normally ignored, but some best-
estimate value must always figure on the line (may be used by program, if
suspension loads are insufficient to solve for payloads and hitchloads - such as in
B-trains, for next-to-last semi's).

7. LOAD files listed in a given Vehicle-Index file must all be of the same type (either
all PAYLOAD or all SSPLOAD).

8. When PAYLOAD: are specified, LOAD files are not mandatory for units with zero

payload, but when SSPLOAD:s are specified, LOAD files are mandatory for all
units. }




{PROTOTYPE TIRE FILE}

Title

{3 comment lines (text or blank)}

TIRE, Radius, Iyy

STIFFYZ, Lateral-Stiffness, Vertical-Stiffness
CAMBER, Camber-Stiffness, Overturning-Stiffness

[ALIGN, Aligning-Torque-Stiffness] {not required by Model}
[CLONGL, Longitudinal-Stiffness] {not required by Model or Table}
[CALFA, Cornering-Stiffness] {not required by Model or Table}

[PEAKMU, Peak-Comering-Friction-Coefficient] {required by YR only}

{

[TABLE { Sequence of lines within TABLE part is fixed ! ! }
CALFA, Num-Vert-Loads, Num-Velocities
Vert-Loadl [, Vert-Load2] [, Vert-Load3]
Velocity1 [, Velocity2] [, Velocity3]

one [---] block for each Calfa load-velocity combination}
Load#, Velocity#, Lengthl
Alfa, Mu-Y {Lengthl lines; increasing, positive Alfa !

ROLLOFF, M-Slip-Points [, N-Alfa-Points
{M-Slip-Points = 0 indicates no roll-off}
Long-Slip1 [, Long-Slip2]...[, Long-SlipM]
Alfal [, Alfa2]...[, AlfaN]
Rollyl11 [, Rolly12]...[, Rolly1M]
: : : - N x M matrix}
RollyN1 [, RollyN2]...[, RollyNM]]
CLONGL, Num-Vert-Loads, Num-Velocities
Vert-Load1 [, Vert-Load2] [, Vert-Load3] -
Velocity1 [, Velocity2] [, Velocity3]

one [---] block for each Clong load-velocity combination}

Load#, Velocity#, Length2

Slip, Mu-X {Length?2 lines; increasing, positive Slip !
}

ROLLOFF, M-Slip-Points [, N-Alfa-Points

{M-Slip-Points = 0 indicates no roll-off}
Long-Slip1 [, Long-Slip2]...[, Long-SlipM]
Alfal [, Alfa2]...[, AlfaN]
Rollx11 [, Rollx12]...[, RollxIM]

{ : : : - N x M matrix}
RolIxN1 [, RollxN2]...[, RollxXNM]]

{

[MODEL
CALFA, Calfa, DCa/DFz, DCa/DV, D2Ca/DFz2
PEAKMU, Peak-Mu, DMup/DFz, DMup/DV
SLIDEMU, Slide-Mu, DMuS/DFz, DMuS/DV
PKSLIP, Peak-Slip, DSp/DFz, DSp/DV
TRAIL, Pneumtc-Trail, DXp/DFz, DXp/DV
LATRL, Lateral-Stiff, DCy/DFz, DCy/DV
NOMINAL, Fzo, Vo]
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[ALIGN
[P4, Align-Coeffl, Align-Coeff2, Align-Coeff3, Align-Coeff4]
[YR,M_Vert Loads+1, N_Alfas+1
0.0, Alfal, ... AlfaN {Row #1 of (M+1) x (N+1) matrix; 0.0 < Alfal < AlfaN !}
Vert-Loadl, Align-Torquell, Align-Torquel2, ... Align-TorquelN
{ : : : - (M+1) x (N+1) matrix

}
Vert-LoadM, Align-TorqueM1, Align-TorqueM2, ... Align-TorqueMN]]
END ~
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{PROTOTYPE SELF-STEER FILE}

Title

{3 comment lines (text or blank)}

SLFSTR

ARMXY, Mechanical-Trail, Lateral-Kingpin-Offset

FRICT, Coulomb-Friction {torque/axle}

[LINEAR, Aligning-Stiffness, Steer-Damping] {Phase IV input}
[TABLE, Primary-Aligning-Stiffness, Table-Length { Yaw/Roll input}

Steer-Angle, Aligning-Torque] {Table-Length Lines}
[FORCED, { not finalized yet ! }]
END

{ Note: All stiffness and damping values are angular (torque-based), per axle. }
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{PROTOTYPE STEERING SYSTEM FILE}

Title

{3 comment lines (text or blank)}

STRSTM

KINEM, Steering-Ratio, Mechanical-Trail, Lateral-Offset

STIFF, Steering-Stiffness, Tie-Rod-Stiffness, Wrap-Up-Stiffness
END
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{PROTOTYPE ANTILOCK FILE}
Title |

{3 comment lines (text or blank)}
ALOCK

{ A parameter list according to specifications in pp. 257-267, Ph IV manual, beginning
with OPTION1 (p. 257) and terminating with TSMPLE (p. 266)}
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- FI

Title

{3 comment lines (text or blank)}
/ ANGLE, Tablel-Length

Time, Steer-Angle / {Table1-Length lines}
/ LRANGLE, Table2-Length

Time, Left-Wheel-Angle, Right-Wheel-Angle / {Table2-Length lines}
/ PATH, Table3-Length

X-Path, Y-Path {Table3-Length lines}
DRIVER, Driver-Lag, Preview-Interval

[SWITCH, Closed-Loop-TimeOut, Ramp-Steer-Rate] / {see note}
END

{ Note:
SWITCH line may figure only immediately after a DRIVER line. If no SWITCH line
is present, a continuous closed-loop operation is assumed.
Ramp-Steer-Rate is required in deg/sec, and is interpreted as an average front-wheel
steer-rate if no steering system (ratio) is specified, or as a steering-wheel turning rate
if a steering system (ratio) is specified. A negative Ramp-Steer-Rate implies steering
to the left direction from the last steer angle where the driver model has left-off.}
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{PROTOTYPE BRAKE-APPLICATION FILE}

Title

{3 comment lines (text or blank)}

BRKAPL, Table-Length

Time, Pressure {Table-Length lines}
END
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3.3.1 File Naming Conventions

Naming Conventions for RTAC Simulations
Input and Output Files on MTS

ALl MTS permanent files generated by or for RTAC simulation runs should include
in their names basic information (within the unfortunate 12 character constraint) indicating
the type of file and its general contents. This is done by making each file name to consist
of two distinct, concatenated parts: A Prefix (first 2 characters followed by a period)
identifying the file type, and a Body (characters #4 up to #12) specifying its contents. As
there is a discrete number of valid file types, there will be the same discrete number of
corresponding valid prefixes which should always be used.

The following Prefixes have been defined so far:

File Type Prefix (characters 1-3)
Simulation-File Si. '
Vehicle-Index In.
Steer- or Brake-

Application Ap.
Tare-Files:

Tractor or Truck Tr.

Semi Se.

Dolly Do.
Load-Files:

Suspension-Load SL.

Payload PL.

Hitch Hi.
Steering-System St.
Suspension Su.
Spring Sp.
Wheel-Brake Br.
Tire Ti.
Anti-Lock AL.
Self-Steer SS.
ERD output ER.
Printout Pr.
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3.4 SIMULATIONS
3.4.1 Phase IV

The Phase IV program is a braking and directional response time-doman
mathematical simulation of a truck/tractor, a semitrailer, and up to two full trailers. The
vehicles are represented by differential equations derived from Newtonian mechanics that
are solved for successive time increments by digital integration.The program is written in a
generalized fashion to allow simulation of a large number of vehicle configurations.

3.4.2 Yaw Roll

The Constant Velocity Yaw/Roll Model simulates the turning and rolling behavior
of motor vehicles in constant speed maneuvers. The model's particular features are tailored
to simulation of trucks and tractor-trailer, accomodating up to four vehicle units. The
simulation is particularly versatile in representation of multiple-axle configurations and
different types of hitching mechanisms between the vehicle units. It generates time-based
output indicating motions of each vehicle and the controlling forces internal to the vehicles.

3.4.3 Static Roll

The Static Roll Model is useful for calculating the rollover threshold of articulated
vehicles during steady turning maneuvers. The roll response in a steady turn is computed
by repeatedly solving, for small increments of roll angle, a set of equations which describe
the static equilibrium of the vehicle in the roll plane.

3.4.4 Simplified Braking

The Simplified Braking Model determines the braking performance of an
articulated vehicle assuming that it is making a constant deceleration stop. The simulation
will accomodate a vehicle composed of a truck/trailer, a semi-trailer, and up to two full-
trailers. The response to the applied braking forces is described in terms of the longitudinal
deceleration and the vertical loads carried by each axle.

3.5 POST PROCESSING PROGRAMS

The Post Pocessor program is the final step in calculating results in the Simulation
Interface. It takes as input the ERD file created by the run of the computer simulation, and
condenses the data into a few values that indicate the important features of the simulation.
The program calculates the measures that are indicated in the file runfile, as described in
section 2.2.3.

The RTAC Database is a database containing the results of all the simulation runs
made, as specified in the simulation matrix. The Database Updating program adds the new
vehicle performance measures calculated by the Post Processor program to the RTAC
Database. This database can later be transferred to a spreadsheet package to examine the
results of the vehicle simulations.
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4.0 INTERACTION OF INTERFACE COMPONENTS

This section discusses how the various components of the simulation interface
interact to produce the final results of a simulation.

4.1 RUNSIM MACRO

The macro Runsim is essentially a manager of the programs in the simulation
interface. It channels the information flow between programs, and directs the flow of the
interface.

Runsim is executed by issuing the command Runsim, and supplying the
simulation file to be used. Runsim first creates (or empties if they already exist) all the files
that will be used by the programs in the Simulation Interface. It also issues some
commands to suppress the output to the screen, so the user is not bombarded by messages
that are not necessary.

It then runs the interface program, ST6T:vs.obj, with the simulation file supplied
in the Runsim command. The output files from this program are saved in either permanent
or temporary files, and named as indicated in the simulation file. Runsim then checks to
make sure that the interface program ran correctly, by checking the file inputok. If the
program did not run successfully, then Runsim writes a message to this effect on the
printfile and immediately exits the macro (skipping the simulation and post processor). It
also saves the debug file as a permanent file (according to the naming convention) for later
inspection.

The next step in the Simulation Interface is the running of the specified simulation.
Runsim branches to the simulation specified in the Simulation file and issues the
appropriate command to run that simulation. In this run command, Runsim assigns the
output from the interface program as input to the simulation program. It also channels the
output from the simulation to the appropriately named printfile and ERDfile.

The final program in the Simulation Interface, the Post Processor, is then run. It
takes as input the ERDfile output from the simulation run. The output from this program is
stored in the file measures.out, and is appended to the beginning of the printfile by
Runsim.

Finally, Runsim performs some cleanup operations. It copies the printfile to the
printer, and destroys or empties the files that contain data that are no longer needed. The
last task that Runsim performs is the issuing of the commands to re-assign the output to the
screen.

4.2 INTERFACE PROGRAM

The Interface program takes as input the Simulation file, which indicates the
simulation to be run, the vehicle to be examined, and the vehicle performance measures to
be calculated, in addition to other parameters related to the running of the simulation. The
output from this program is contained in four files, Destination, Disp.out, Debug.out, and
Runfile. All of these files were discussed earlier in section 2.2.1, except for Runfile.
Runfile, an input file for the Post Processor, contains one line which indicates the vehicle
performance measures that are to be calculated in the Post Processor program.
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4.3 SIMULATION PROGRAMS

The simulation programs (Phase IV, Yaw Roll, Simplified Braking, Static Roll,
and the Linear Yaw Plane models) interact with the rest of the Simulation Interface in a very
simple way. The interaction occurs through three files, Destination file, Printfile, and
ERDfile. Everything the simulation needs as input is contained in the file Destination. The
Printfile is not used by the rest of the Simulation Interface, but is used as a means of
communicating the results of this process with the user. The ERDfile is used by the Post
Processor program to compute the measures that are indicated in the file Runfile (created by
the interface program).

4.4 POST PROCESSOR PROGRAM

The Post Processor program takes as input the ERDfile created by the vehicle
simulation run. The ERDfile contains a binary record of the output of the simulation run.
The Runfile created by the Interface program is also an input file to the Post Processor, it
indicates which measures are to be calculated for the simulation run being examined. The
output from this program appears in two file, Measures.out and Measure.temp.
Measures.out is a text file displaying the results of the vehicle performance measures,
Measure.temp is a binary record of these same results, used as input to the Database

Updating program.
4.5 DATABASE UPDATING PROGRAM

The Database Updating program takes as input the file Measure.temp, created by
the Post Processor program. This program uses the information in this file to update the
vehicle performance measures stored in the RTAC Database file. This program is run after
each vehicle simulation is completed, maintaining the RTAC Database as a completely up to
date record of the results of every simulation run completed in the simulation matrix.
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