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Table 42 (continued). Y aw/Roll Simulation Data Echo 
for the Fully Loaded Double Equipped with the A-dolly. 

FHWA FIVE-AXLE DOUBLE / 27-FT TRAILERS (A-TRAIN, FULL/FULL) 

UNIT I/ 1  
* I t t l f * * *  

n OF AXLES ON THIS UNIT = 2  

WEIGHT OF SPRUNG MASS = 9 7 0 0 . 0 0  LB.  

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 15000.00 LB . IN .SEC* *2  

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 7 5 0 0 0 . 0 0  LB . IN .SECw2  

YAW MOMENT OF INERTIA OF SPRUNG MASS 8 75000 .00  LB.IN.SEC"2 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 4 4 . 0 0  INCHES 

AXLE # 1 AXLE 2  AXLE n 
r l f * . * . t *  * t * l r l C I I  t * * + * I I . *  ****I.*** * * . r . * t * l  

LOAD ON EACH AXLE ( L B . )  1 0 0 0 0 . 0 0  17500.00  

AXLE WEIGHT ( L B . )  1 2 0 0 . 0 0  2300 .00  

AXLE ROLL M.1 ( LB . IN .SEC* ' 2 )  3719 .00  4458 .00  

X DIST FROM SP MASS CG ( I N )  24 .OO - 9 6 . 0 0  

HEIGHT DF AXLE C  .G .  ABOVE 1 9 . 5 0  1 9 . 5 0  
GROUNO (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 23 .OO 29.00 
GROUND (INCHES) 

HALF SPRING SPACING ( I N )  

HALF TRACK - INNER TIRES ( I N )  

DUAL TIRE SPACING ( I N )  

STIFFNESS OF EACH TIRE ( L B / I N )  

ROLL STEER COEFFICIENT 

AUX ROLL STIFFNESS ( IN .LB /DEG)  

SPRING COULOMB FRICTION - 
PER SPRING ( L B )  

SPRING TABLE # 

CORNERING FORCE TABLE M 

ALIGNING TOROUE TABLE 



Table 42 (continued). Yaw/Roll Simulation Data Echo 
for the Fully Loaded Double Equipped with the A-dolly. 

FHWA FIVE-AXLE DOUBLE / 27-FT TRAILERS (A-TRAIN, FULL/FULL) 

UNIT /i 2 
* * i t + * * * ,  

# OF AXLES ON THIS UNIT = 1 

WEIGHT OF SPRUNG MASS = 30300.00 LB 

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 101204.03 LB.IN.SEC**Z 

PITCH MOMENT OF INERTIA OF SPRUNG MASS 475638.00 LB.IN.SEC+*Z 

YAW MOMENT OF INERTIA OF SPRUNG MASS = 469434,OO LB.IN.SECc*2 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 81.30 INCHES 

AXLE // 3 AXLE U 
**.*t**tt I * . . * * * * *  Ct****l.. * * * * * * * * *  * t * . t * * * *  

LOAD'ON EACH AXLE (LB.) 17500.00 

AXLE WEIGHT (LB.) 1500.00 

AXLE ROLL M.1 (LB.IN.SECW2) 4100.00 

X DIST FROM SP MASS CG (IN) - 123,70 
HEIGHT OF AXLE C.G. ABOVE 19 .SO 

GROUND (INCHES) 

HElGHT OF ROLL CENTER ABOVE 29 .OO 
GROUND ( INCttES) 

HALF SPRING SPACING (IN) 19.00 

HALF TRACK - INNER TIRES (IN) 29.50 

DUAL TIRE SPACING (IN) 13.00 

STIFFNESS OF EACH TIRE (LB/IN) 4500.00 

RDLL STEER COEFFICIENT 0.0 

SPRING COULOMB FRICTION - 1000.00 
PER SPRING (Le) 

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

SPRING TABLE # 3 

CORNERING FORCE TABLE H 1 

ALIGNING TORQUE TABLE u 1 



Table 42 (continued). Y aw/Roll Simulation Data Echo 
for the Fully Loaded Double Equipped with the A-dolly. 

FHWA FIVE-AXLE DOUELE / 27-FT TRAILERS (A-TRAIN, FULL/FULL) 

UNIT I/ 3 
. * * . 4 * * 4 *  

n OF AXLES ON TH!S UNIT = 1 

WEIGHT OF SPRUNG MASS = 1 0 0 0 . 0 0  LB .  

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 1900.00  LB . IN .SEC* *2  

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 2560 .00  LB . IN .SECva2  

.YAW MOMENT OF INERTIA OF SPRUNG MASS = 2560.00  LB.IN.SEC"2 

HEIGHT OF SPRUNG MASS CG AEOVE GROUND 4 4 . 0 0  INCHES 

AXLE H 4 AXLE N 
*.**,*,.. *.****.*, * l * * * * . * *  **.*..** * ***..*.*I 

LOAD ON EACH AXLE (LE . ) i 7 5 0 0 . 0 0  

AXLE WEIGHT ( L B . )  1 5 0 0 . 0 0  

AXLE ROLL M . 1  (LB. IN.SEC"21 4 1 0 0 . 0 0  

X DIST FROM SP MASS CG ( I N )  0 . 0  

HEIGHT OF AXLE C.G. ABOVE 1 9 . 5 0  
GROUND (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 29 .OO 
GROUND ( IIJCHES ) 

HALF SPRING SPACING ( I N )  1 9 . 0 0  

HALF TRACK - INNER TIRES ( I N )  2 9 . 5 0  

DUAL TIRE SPACING ( I N )  13 .00  

STIFFNESS OF EACH TIRE ( L B / I N )  4 5 0 0 . 0 0  

ROLL STEER COEFFICIENT 0 . 0  

AUX ROLL STIFFNESS ( IN.LB/DEG) 10000 .00  

SPRING COULOMB FRICTION - 1 0 0 0 . 0 0  
PER SPRING ( L E I  

VISCOUS DAMPING PER SPRING 0 . 0  
(LB.SEC/ IN)  

SPRING TABLE N 3 

CORNERING FORCE TABLE I/ 1 

ALIGNING TOROUE TABLE Y 1 



Table 42 (continued). YawlRoll Simulation Data Echo 
for the Fully Loaded Double Equipped with the A-dolly. 

FHWA TIVE-AXLE OOUELE / 27-FT TRAILERS (A-TRAIN, FULL/FULL) 

UNIT f l  4 
I * * * . * * * .  

n OF AXLE; ON THIS UNIT 1 

WEIGFlT OF SPRUNG MASS = 31000 .00  LB.  

ROLL MOMENT OF INERTIA DF SPRUNG MASS 8 108375 .00  L B . I N . S E C * v 2  

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 497375.00  LB. IN.SEC-2 

YAW MOMEtJT OF INERTIA OF SPRUNG MASS = 490000.00  LB. IN.SEC+*Z 

HElGHT OF SPRUNG MASS CG ABOVE GROIJND = 8 0 . 7 0  INCHES 

LOAD ON EACH AXLE ( L E .  ) 17500 .00  

AXLE WEIGHT ( L B . )  1500 .00  

AXLE ROLL M . 1  (LB. IN.SEC"21 4 1 0 0 . 0 0  

X DIST FROM SP MASS CG ( I N )  - 1 2 7 . 8 0  

HEIGHT OF AXLE C.G. ABOVE 19 .50  
GROVNO ( INCHES) 

HEIGHT OF ROLL CENTER ABOVE 29 .00  
GRUUND (INCHES) 

HALF SPRING SPACING ( I N )  19.OC 

HALF TRACK - INNER TIRES ( I N )  2 9 . 5 0  

DUAL TIRE SPACING ( I N )  1 3 . 0 0  

STIFFNESS OF EACH TIRE ( L B / I N )  4 5 0 0 . 0 0  

ROLL STEER COEFFICIENT 0 . 0  

AUX ROLL STIFFNESS (IN.LB/DEG) ioooo.oo 

SPRING COULOMB FRlCTlON - 1000.00  
PER SPRING ( L B )  

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

SPRING TABLE U 3 

CORNERING FORCE TABLE P 1 

ALIGNING TOROUE TABLE U 1 



Table 42 (continued). Y awlRo11 Simulation Data Echo 
for the Fully Loaded Double Equipped with the A-dolly. 

SDRING TABLE # 1 
..**.. ..I*.** 

FORCE DEFLECTIDN 
L B INCHES 

FORCE DEFLECTION 
L B INCHES 

SPRING TABLE N 3 ...... ...*** 4 

FORCE DEFLECTION 
LB  INCHES 



Table 42 (continued). Yaw/Roll Simulation Data Echo 
for the Fully Loaded Double Equipped with the A-dolly. 

CORNERING FORCE T A B L E  n 1 
* * * * * * * * *  s t * * *  t r t * . . t * *  

L A T E R A L  FORCE V S .  S L I P  ANGLL 

ALIGIJING TORQUE TAEiE # 1 
A*,+.*** .*.... .**** . . * *  

ALIGNING TORQUE V S .  SLIP ANGLE 





Table 43 (continued). YawIRoll Simulation Data Echo 
for the Fully Loaded Double Equipped with the Asymmetric Trapezoidal 

Dolly in the Forward IC Condition. 

FHWA F IVE-AXLE DOUBLE / 27-F7 TRAILERS (4-EAR FORWARD 9 FULL1FUi-L ) 

UNIT n 1 
* * * * * * * * *  

f l  OF AXLES ON THIS UNIT = 2 

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 15000.00 LB.lN.SECe2 

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 75000.00 LB.IN.SECw2 

YAW MOMENT OF ' I N E R T I A  OF SPRUNG MASS + 75000.00 LB. IN.SEC*'2 

HEIGHT OF  SPRUNG MASS CG ABOVE GROUND = 44.00 INCHES 

LOAD ON EACH AXLE (LE.) 10000.00 17500.00 

A X L E  WEIGHT ( L B . )  1200.00 2300.00 

AXLE ROLL M.1 (LB,IN.SEC**Z) 3719.00 4458.00 

X DIST FROM SP MASS CG (IN) 24.00 -96.00 

HEIGHT OF AXLE C.G. ABOVE 19.50 19.50 
GROUND (INCHES) 

HEIGHT OF ROLL CENTER AEOVE 23.00 29 -00 
GROUND (INCHES) 

HALF SPRING SPACING ( I N )  16.00 19.00 

HALF TRACK - INNER TIRES (IN) 40.00 29.50 

OUAL TIRE SPACING (IN) 0 . 0  13.00 

STIFFNESS OF EACH TIRE (LB/IN) 4500.00 4500.00 

ROLL STEER COEFFICIENT 0.0 0.0 

AUX ROLL STIFFNESS (IN.LO/OEG) 1500.00 8000.00 

SPRING COULOMB FRICTION - 300.00 1000.00 
PER SPRING (LB) 

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

SPRING TABLE # 1 2 

CORNERING FORCE TABLE w 1 1 

ALIGNING TORQUE TABLE # 1 1 



Table 43 (continued). Y awiRoll Simulation Data Echo 
for the Fully Loaded Double Equipped with the Asymmetric Trapezoidal 

Dolly in the Forward IC Condition. 

FHWI, FIVE-AXLE DOUBLE / 27-FT TRAILERS  BAR FORWARD. FULL /FULL )  

UNIT # 2 
1 8 8 1 * * * ? *  

x OF AXLES ON THIS UNIT = 1  

WEIGHT OF SPRUNG MASS = 3 0 3 0 0 . 0 0  LB. 

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 101204 .00  LB. IN.SEC**Z 

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 475638.00  LB. IN.SEC*+Z 

Y A W  MOMENT OF INERTIA OF SPRUNG MASS 469434 .00  LB. IN.SEC"2 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 8 1 . 3 0  INCHES 

AXLE X 3 ... * * I * . .  

LOAD ON EACH AXLE ( L B . )  17500.00 

AXLE WEIGWT ( L B .  ! 1500.00  

AXLE ROLL M.1 (LB.IN.SEC"2) 4 1 0 0 . 0 0  

X DIST FROM SP MASS CG ( I N )  - 1 2 3 . 7 0  

HEIGHT OF AXLE C.G. ABOVE 1 9 . 5 0  
GROUNO (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 29 .00  
GROUND (INCHES) 

HALF SPRING SPACING ( I N )  1 9 . 0 0  

HALF TRACK - INNER TIRES ( I N )  2 9 . 5 0  

DUAL TIRE SPACING ( I N ) ,  13 .00  

STIFFNESS OF EACIi TIRE ( L B / I N )  4500 .00  

ROLL STEER COEFFICIENT 0.0 

AUX ROLL STIFFNESS ( IN.LB/DEG)  10000 .00  

SPRING COULOMB FRlCTION - 4000.00 
PER SPRING ( L B )  

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

SPRING TABLE N 3 

CORNERING FORCE TABLE d 1 

ALIGNING TORQUE TABLE // 1  



Table 43 (continued). Y aw/Roll Simulation Data Echo 
for the Fully Loaded Double Equipped with the Asymmetric Trapezoidal 

Dolly in the Forward IC Condition. 

FHWA FIVE-AXLE DOUBLE / 27-FT TRAILERS (4-BAR TIIRWARD. FUL.L/FULL 

UNIT # 3 
.**.****. 

n OF AXLES ON THIS UNIT = 1 

ROLL MOMENT OF INERTIA OF SPRUNG MASS 1900 .00  LB . IN .SECt ' 2  

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 2560 .00  LB. IN.SECt*2  

Y A W  MOMENT OF INERTIA OF SPRUNG MASS = 2 5 6 0 . 0 0  LE . IN .SECC '2  

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 4 4 . 0 0  INCHES 

AXLE # 4 
.******.. 

LOAD ON EACH AXLE (LF3.1 17500 ,OO 

AXLE WEIGHT ( L 6 . 1  1500 .00  

AXLE ROLL M . 1  ( L B . I N . S E C * * 2 )  4100 .00  

X OIST FROM SP MASS CG ( I N )  0 . 0  

HEIGHT OF AXLE C.G. ABOVE 19 .50  
GROUNO (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 2 9 . 0 0  
GROUNO (INCHES) 

HALF SPRING SPACING ( I N )  1 9 . 0 0  

HALF TRACK - INNER TIRES ( I N )  2 9 . 5 0  

DUAL TIRE SPACING ( I N )  13 .00  

STIFFNESS OF EACH TIRE ( L B / I N )  4500 .60  

ROLL STEER COEFFICIENT 0.0 

AUX ROLL STIFFNESS ( IN.LB/DEG)  10000.00  

SPRING COULOMB FRICTION - 1000 .00  
PER SPRING (i8) 

VISCOUS DAMPING PER SPRING 0 . 0  
I LB .SEC/ IN )  

SPRING TABLE # 3 

CORNERING FORCE TABLE b' 1 

ALIGNING TOROUE TABLE Y 1 



Table 43 (continued). Yaw/Roll Simulation Data Echo 
for the Fully Loaded Double Equipped with the Asymmetric Trapezoidal 

Dolly in the Forward IC Condition. 

FHWA F I V E - A X L E  DOUBLE / 27-FT TRAILERS (4-BAR FORWARD. FULL/FULL) 

UNIT # 4 
**L*.**** 

# OF AXLES ON THIS UNIT = 1 

WEIGHT OF SPRUNG MASS 31000 .00  LB. 

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 108375 .00  LB. IN.SECar2  

PITCH MOMENT OF INERTIA OF SPRUNG MASS r 497375 .00  LB. IN.SEC'*2  

YAW MOMENT OF INERTIA OF SPRUNG MASS = 490000 .00  LB.IN.SEC**:, 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 8 0 . 7 0  INCHES 

AXLE Y 5 
* * * * * c * * *  

LUAD ON EACH AXLE ( L B . )  17500 .00  

AXLE WEIGHT ( L B . )  1500 .00  

AXLE ROLL M . 1  ( L B . I N . S E C 8 * 2 )  4100 .00  

X DIST FROM SP MASS CG ( I N )  - 1 2 7 . 8 0  

HEIGHT OF AXLE C.G. ABOVE 19 .50  
GROUND (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 
GROUNO (INCHES) 

HALF SPRING SPACING ( I N )  

IiALF TRACK - INNER TIRES ( I N )  

DUAL TIRE SPACING ( I N )  

STIFFNESS OF EACH TIRE ( L B / I N )  

ROLL STEER COEFFICIENT 

AUX ROLL STIFFNESS ( IN.LB/DEG)  

SPRING COULOMB FRICTION - 
PER SPRING ( L E I  

VISCOUS DAMPING PER SPRING 
( L B .  SEC/IN) 

SPRING TABLE /I 

CORNERING FORCE TABLE # 

ALIGNING TORQUE TABLE X 1 



Table 43 (continued). Yaw/Roll Simulation Data Echo 
for the Fully Loaded Double Equipped with the Asymmetric Trapezoidal 

Dolly in the Forward IC Condition. 

SPRING TABLE # t ..... t ..****. 

FORCE DEFLECT1 ON 
L E INCHES 

SPRING TADLE n 2 
*,.*.* ..*,.*** 

FORCE DEFLECTION 
LE INCHES 

-29800.00 

0 0 

0.0 

4650. Or? 

7650.00 

11650.00 

16300.00 

21600.00 

59500.00 

SPRING TABLE // 3 
* L I . A *  r . * * . . *  

FORCE DEFLECTION 
L B INCHES 



Table 43 (continued). YawRoll Simulation Data Echo 
for the Fully Loaded Double Equipped with the Asymmetric Trapezoidal 

Dolly in the Forward IC Condition. 

C O R N E R I N G  FORCE TABLE r 1 
. * . * * * * * *  *..** t******.. 

L A T E R A L  FORCE V S .  S L I P  ANGLL 

A L I G N J N G  TOROUE TAELE # 1 
*.* * I . . .  ...... .*.,.*..* 
A L I G N I N G  TOROUE V S .  S L I P  ANGLE 



Table 44. Yaw/Roll Simulation Data Eclcho for the Fully Loaded Double Equipped 
with the Linked-Articulation Dolly with 0.44 System Gain. 

* * * * * + * * * + * ~ * + * + * * * t L * * * * * * * * * , . *  

* D I R E C T I O N A L  RESPONSE S I M U L A T I O N *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

H OF SPRUNG MASSES = 1 

TOTAL R OF AXLES = 'J 

GROSS V E t I I C L E  WEIGI IT = ROOOO.OO L B .  

FORWARD V E L O C I T Y  = 55.00 M.P.11 

PEAK F R I C T I O N A L  C O E F F I C l E N T  = 1.00 

D I S T A N C E  AIIEAO I I E I G H T  BELOW ROLL S T I F F N E S S  TYPE OF 
OF SPRUNG MAS5 SPRUNG MASS ( I N . L B / D E G )  CONSTRAINT 
C .G.  ( I N C H E S )  C . G .  ( I N C I I E S )  

O N  U N I r  a 1 
A R T I C U L A T I O N  PT # I 

O N  U N I T  H 2  

O N  U N I T  H 2  
A R T I C U L A T I O N  P T  H 2 

O N  U N I T  1 3 

O N  U N l T  H 3 
A R T I C U L A T I O N  P T  # 3 

ON U N I l  # 4 

IL INKED A R T I C U L A T I O N :  G A I N :  0 . 4 4  S T I F F N E S S :  1 0 0 0 0 0 0 0 . 0 0  ( I N - L B / O E G  GAMMA2) 

TYPE OF C O N S l R A l N r  : 0 1  CONVENTIONAL 5 T I l  WIIEEL 
0 2  I N V E R T E D  5T11 WHEEL 
03 P I N T L E  IIOOK 
0 4  K I N G  P I N ( R I G I 0  I N  ROLI. & P I T C I I )  



Table 44 (continued). 
Double Equipped with 

YawIRoll Simulation Data Echo for the Fully Loaded 
the Linked-Articulation Dolly with 0.44 System Gain. 

FHWA FIVE-AXLE DOUBLE / 27-FT  TRAILERS (LINKED ARTIC GAIN . 44  FULL/FULL) 

UNIT # 1  
*D.*#.l*L 

X OF AXLES ON THIS UNIT = 2  

WEIGHT OF SPRUNG MASS = 9700 .00  LB.  

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 15000.00  LB. IN.SECr*2  

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 75000 .00  LB.IN.SEC"2 

YAW MOMENT OF INERTIA OF SPRUNG MASS = 7 5 0 0 0 . 0 0  LB. IN.SECe2 . 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 4 4 . 0 0  INCHES 

AXLE # 1 AXLE U 2 
r ~ . * r r * t ?  z c t + r r . r w  

LOAD ON EACH AXLE ( L B . )  10000 .00  17500 .00  

AXLE WEIGIiT (LE ) 1200 .00  2 3 0 0 . 0 0  

AXLE ROLL M.1  ( L B . I N . S E C * * 2 )  3 7 1 9 . 0 0  4458 .00  

X DIST FROM SP MASS CG ( I N )  24 - 0 0  - 9 6 . 0 0  

HEIGHT OF AXLE C .G .  ABOVE 19.50  1 9 . 5 0  
GROUND (INCHES) 

HEIGI4T OF ROLL CENTER ABOVE 2 3 . 0 0  2 9 . 0 0  
GROUND (INCHES) 

HALF SPRING SPACING ( I N )  16 .oO 1 9 . 0 0  

HALF TRACK - INNER TIRES ( I N )  4 0 . 0 0  2 9 . 5 0  

DUAL TIRE SPACING ( I N )  0.0 1 3 . 0 0  

STIFFNESS UF EACH TIRE ( L B / I N )  4 5 0 0 . 0 0  4500 .00  

ROLL STEER COEFFICIENT 0.0 0 . 0  

AUX ROLL STIFFNESS ( IN.LB/DEG)  1500.00  8 0 0 0 . 0 0  

SPRING COULOMB FRICTION - 300 .00  1000.00  
PER SPRING ( L B )  

VISCOUS DAMPING PER SPRING 0 . 0  0 .0  
(LB .SEC/ IN )  

SPRING TABLE # 1  2  

CORNERING FORCE TABLE X 1 1 

ALIGNING TORQUE TABLE # t 1 



Table 44 (continued). YawIRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Linked-Articulation Dolly with 0.44 System Gain. 

FHWA FIVE-AXLE DOUBLE / 27-FT TRAILERS (LINKED ARTJC GAIN .A4 FULL/FULL) 

UNIT b' 2 
****.**.* 

c OF AXLES ON THIS UNIT = i 

WEIGHT OF SPRUNG MASS = 30300 .00  LB.  

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 101204 .00  LE. lN.SEC"2 

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 475638 .00  LB. IN.SEC"2 

Y A W  MOMENT OF INERTIA OF SPRUNG MASS = 469434 .00  LB.IN.SEC"2 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 81 .30  INCHES 

AXLE # 3 
I * * * *  * * * *  

AXLE WEIGHT ( L B . )  1500.00  

AXLE ROLL M.1 ( L B . I N . S E C L * 2 )  4100 .00  

X D IST FROM SP MASS CG ( I N )  - 1 2 3 . 7 0  

HEIGHT OF AXLE C . G .  ABOVE 1 9 . 5 0  
GROUND (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 2 9 . 0 0  
GROUND ( INCHES ) 

HALF SPRING SPACING ( I N )  1 9 . 0 0  

HALF TRACK - INNER TIRES ( I N )  29 .50  

DUAL TIRE SPACING ( I N )  13 .00  

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

ROLL STEER COEFFICIENT 0.0 

nvx ROLL STIFFNESS ( IN.LB/DEG)  10000.00  

SPRING COULOMB FRICTION - 1000 .OO 
PER SPRING ( L B )  

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

SPRING TABLE n 3 

CORNERING FORCE TABLE Y 1 

ALIGNING TORQUE TABLE U 1 



Table 44 (continued). YawIRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Linked-Articulation Dolly with 0.44 System Gain. 

FHWb FIVE-AXLE DOUBLE / 27-FT TRAILERS (LINKED ARTIC GAIN . 4 4  FULL/FULL) 

UNIT 4 3 
* i t * * * .  t *  

# OF AXLES ON THIS UNIT = 1 

WEIGHT OF SPRUNG MASS = 1000.00 LB. 

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 1900.00 LB.IN.SEC**Z 

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 2560.00 LB.IN.SEC8*2 

YAW MOMENT OF INERTIA OF SPRUNG MASS = 2560.00 LB.IN.SEC8*2 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND 44.00 INCHES 

AXLE # 4 
*. L 8 l 8 . l .  

LOAO ON EACH AXLE ( L a . )  17500.00 

AXLE WEIGHT ( L R . )  1500.00 

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

X OIST FROM SP MASS CG (IN) 0.0 

HEIGHT OF AXLE C.G. ABOVE 19.50 
GROUND (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 29.00 
GROUND (INCHES) 

HALF SPRING SPACING (IN) 19.00 

HALF TRACK - INNER TIRES (IN) 29.50 

DUAL TIRE SPACING (IN) 13.00 

STIFFNESS OF EACH TIRE (LB/IN) 4500.00 

ROLL STEER COEFFICIENT 0.0 

AUX R O L L  STIFFNESS (IN.LB/DEG) ioooo.oo 

SPRING CDULOMB FRICTION - 1000.00 
PER SPRING (LB) 

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

SPRING TABLE 11 3 

CORNERING FORCE TABLE # 1 

ALIGNING TORQUE TABLE # 1 



Table 44 (continued). YawiRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Linked-Articulation Dolly with 0.44 System Gain. 

FHWA FIVE-AXLE DOUBLE / 27-FT TRAILERS (LINKED ARTIC GAIN . 4 4  FULL/FULL) 

UNIT # 4 
. t * * t * + * .  

U OF AXLES ON THIS UNIT = 1 

WEIGHT OF SPRUNG MASS = 31000 .00  L e .  

ROLL MOMENT OF INERTIA OF SPRUNG MA55 = 100375 .00  LB. Ih ' .SEC**2  

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 497375 .00  LB . IN .SECt+2  

Y A W  MOMENT OF INERTIA OF SPRUNG MASS = 490000 .00  LR IN .SEC* *2  

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 8 0 . 7 0  INCHES 

AXLE li 5 
* I t * * * * . .  

LOAO ON EACH AXLE ( L E .  ) 17500 .OO 

AXLE WEIGI-IT ( LB .  ) 1 5 0 0 . 0 0  

AXLE ROLL M . 1  (LB.1N.SEC-2) 4 1 0 0 . 0 0  

X DIST FROM SP MASS CG ( I N )  - 1 2 7 . 8 0  

HEIGHT OF AXLE C .G .  ABOVE 1 0 . 5 0  
GROUND (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 29 .OO 
GROUND (INCHES) 

HALF SPRING SPACING ( I N )  1 9 . 0 0  

HALF TRACK - INNER TIRES ( I N )  2 9 . 5 0  

DUAL TIRE SPACING ( I N )  1 3 . 0 0  

STIFFNESS OF EACH TIRE ( L B / I N )  4 5 0 0 . 0 0  

ROLL STEER COEFFICIENT 0 . 0  

AUX ROLL STIFFNESS ( IN.LB/OEG)  10000 .00  

SPRING COULOMB FRICTION - 1000 .00  
PER SPRING ( L B )  

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

SPRING TABLE H 3 

CORNERING FORCE TABLE X 1 

ALIGNING TOROUE TABLE # i 



Table 44 (continued), Y aw/Roll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Linked-Articulation Dolly with 0.44 System Gain. 

SPRING TABLE # 1 
.*.*t* . * * * I * *  

FORCE DEFLECTION 
L6 INCHES 

S P R I N G  T A C L E  # 2 ..*... ****.*. 

FORCE DEFLECTION 
LE INCHES 

SPRING TABLE ! 3 
. .a 1.1 **.**.* 

FORCE DEFLECTION 
L B INCHES 



Table 44 (continued). YawiRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Linked-Articulation Dolly with 0.44 System Gain. 

C O R N E R I N G  F O R C E  T A E L E  h I 
***.t.l*t I**.* ~ * * * * . * * .  

L A T E R A L  F O R C E  V S .  S L I P  ANGLL 

A L I G N I N G  TOROUE T A E L E  # 1 
.I.* t... . . * a * .  ..#.**I.* 

A L I G N I N G  TOROUE V S .  S L I P  ANGLE 





Table 45 (continued). YawIRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Self-steering B-Dolly with Full Resistance Steering. 

FHWA FIVE-AXLE DOUBLE / 27-FT TRAILERS (SA1 FULL/FULL) 

UNIT h 1 
*r.+***r. 

11 OF AXLES ON THIS UNIT = 2 

WEIGHT OF SPRUNG MASS = 9700.00 LB. 

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 15000.00 LB.IN.SECe*2 

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 75000.00 LB.IN.SECw2 

YAW MOMENT OF INERTIA OF SPRUNG MASS = 75000.00 LB.IN.SEC**2 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 44 .OO INCHES 

AXLE X 1 AXLE # 2 
* I * * * * * . *  *****I*.* 

LOAD ON EACH AXLE (LB.) 10000.00 17500.00 

AXLE WEIGHT (LB.) 1200.00 2300.00 

AXLE ROLL M . 1  (LB.IN.SEC8*2) 3719.00 4458.00 

X DIST FROM SP MASS CG (IN) 24 .OO -96.00 

HEIGHT OF AXLE C.G. ABOVE 19.50 19.50 
GROUNO (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 23 .OO 29 .OO 
GROUND (INCHES) 

HALF SPRING SPACING (IN) 16.00 19.00 

HALF TRACK - INNER TIRES (IN) 40.00 29.50 

OUAL TIRE SPACING (IN) 0.0 13.00 

STIFFNESS OF EACH TIRE (LB/IN) 4500.00 4500.00 

ROLL STEER COEFFICIENT 0.0 0 . 0  

AUX ROLL STIFFNESS (IN.LB/DEG) 1500.00 8000.00 

SPRING COULOMB FRICTION - 300.00 1000.00 
PER SPRING (LB) 

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

SPRING TABLE # 1 2 

CORNERING FORCE TABLE X 1 1 

ALIGNING TOROUE TABLE # 1 1 



Table 45 (continued). YawIRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Self-steering B-Dolly with Full Resistance Steering. 

FHWA FIVE-AXLE DOUBLE / 27-FT TRAILERS ( S L f  FULL/FULL) 

UNIT h 2 
r.**tt.*t 

# OF AXLES ON THIS UNIT = I 

WEIGHT OF SPRIJNG MASS = 30300 .00  LE. 

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 101204.00  Le . IN .SEC '+2  

PITCH MOMENT OF INERTIA OF SPRUNG MASS 4 7 5 6 3 8 . 0 0  LB. IN.SEC"2 

YAW MOMENT OF INERTIA OF SPRUNG MASS = 469434.00  LB.lN.SEC"2 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 8 1 . 3 0  INCHES 

AXLE f l  3 
* * * r r * t * *  

LOAD ON EACH AXLE ( L B . )  17500.00  

AXLE ROLL M.1  ( L B . I N . S i C * * 2 )  4 1 0 0 . 0 0  

X DIST FROM SP MASS CG ( I N )  - 1 2 3 . 7 0  

HEIGHT OF AXLE C.G. ABOVE 19 .50  
GROUND (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 29 .OO 
GROUND (INCHES) 

HPLF SPRING SPACING ( I N )  1 9 . 0 0  

HALF TRACK - INNER TIRES ( I N )  29 .50  

DUAL TIRE SPACING ( I N )  13 .OO 

STIFFNESS OF EACH TIRE ( L B / I N )  4500 .00  

ROLL STEER COEFFICIENT 0.0 

AUX ROLL STIFFNESS ( IN.LB/DEG) 10000 .00  

SPRING COULOMB FRICTION - 1000.00  
PER SPRING ( L B )  

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

SPRING TABLE U 3 

CORNERING FORCE TABLE U 1 

ALIGNING TOROUE TABLE X 1 



Table 
Double 

45 (continued). YawfRoll Simulation Data Echo for the Fully Loaded 
Equipped with the Self-steering B-Dolly with Full Resistance Steering. 

FHWA FIVE-AXLE DOUBLE / 27-FT TRAILERS ( S A ~  FULL/FULL) 

UNIT 11 3 
r * b * * * * * *  

k OF AXLES ON THIS UNIT + 1 

WEIGHT OF SPRUNG MASS = 1 0 0 0 . 0 0  LB. 

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 1900 .00  LB.1N.SECrL2 

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 2560 .00  LE . IN .SEC* *2  

YAW MOMENT OF INERTIA OF SPRUNG MASS = 2 5 6 0 . 0 0  LB. IN.SECD*2 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 4 4 . 0 0  INCHES 

AXLE # 4 
* * . * * * * * *  

LOAD ON EACH AXLE ( L E . )  17500.00  

AXLE WEIGHT ( L B . )  1500 .00  

A X L E R O L L M . l  ( L B . I N . S E C * * 2 )  4 1 0 0 . 0 0  

X D IST FROM SP MASS CG ( I N )  0.0 

HEIGHT OF AXLE C.G. ABOVE 19 .50  
GROUND (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 2 9 . 0 0  
GROUND (INCHES) 

HALF SPRING SPACING ( I N )  1 9 . 0 0  

HALF TRACK - INNER TIRES ( I N )  29 .50  

DUAL TIRE SPACING ( I N )  13 .00  

STIFFNESS OF EACH TIRE , ( L B / I N )  4500 .00  

ROLL STEER COEFFICIENT 0.0 

AUX ROLL STIFFNESS ( IN.LB/DEG) 10000.00  

SPRING COULOMB FRICTION - 1000 .00  
PER SPRING ( L B )  

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

SPRING TABLE H 3 

CORNERlNG FORCE TABLE # 1 

ALIGNING TORQUE TABLE /t 1 



Table 45 (continued). YawIRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Self-steering B-Dolly with Full Resistance Steering. 

AXLE 4 IS SELF STEERING 

PRIMARY STIFFNESS. IN-LB/DEG:1000000.00 
COULOMB FRICT1ON.IN-LE: 30000.00 
MECHANICAL TRAIL. INCHES: 5 .OO 

STEERING TOROUE AND DISPLACEMENT BOUNDRIES 

TOROUE,IN-LB ANGLE, DEG 



Table 45 (continued). YawIRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Self-steering B-Dolly with Full Resistance Steering. 

FHWA FIVE-AXLE DOUBLE / 27-FT TRAILERS (SA1 FULLJFULL) 

UNIT # 4 
* * . * * C * * t  

# OF AXLES ON THIS UNIT = 1 

WEIGHT OF SPRUNG MASS = 31000.00 LB. 

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 108375.00 LB.IN.SEC**2 

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 497375.00 LB.IN.SEC8*2 

YAW MOMENT OF INERTIA OF SPRUNG MASS = 490000.00 LB.IN,SEC**2 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 80.70 INCHES 

AXLE fl 5 
. * . . * * * * t  

LOAD ON EACH AXLE (LB.) 17500.00 

AXLE WEIGHT (LB.) 1500.00 

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

X DIST FROM SP MASS CG (IN) -127.80 

HEIGHT OF AXLE C.G. ABOVE 19.50 
GROUND (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 29.00 
GROUND (INCHES) 

HALF SPRING SPACING ( I N )  19.00 

HALF TRACK - INNER TIRES (IN) 29.50 

DUAL TIRE SPACING (IN) 13.00 

STIFFNESS OF EACH TIRE (LB/IN) 4500.00 

ROLL STEER COEFFICIENT 0.0 

AUX ROLL STIFFNESS (IN.LB/DEG) 10000.00 

SPRING COULOME FRICTION - 1000.00 
PER SPRING ( L B )  

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

SPRING TABLE # 3 

CORNERING FORCE TABLE d 1 

ALIGNING TOROUE TABLE # 1 



Table 45 (continued). YawIRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Self-steering B-Dolly with Full Resistance Steering. 

SPRING TABLE # 1 ...*.. ..**... 
FORCE D E F L E C T I O N  
LB INCHES 

FORCE DEFLECTION 
L B INCHES 

SPRING TABLE P 3 
.*..*, ... I. .* 

F O R C E  D E F L E C T I O N  
L B INCHES 



Table 45 (continued). YawIRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Self-steering B-Dolly with Full Resistance Steering. 

CORNERING FORCE TAELE f l  1 
.*I.+**** * *= . *  .*.**.*** 

LATERAL FORCE V 5 .  S L I P  ANGLL 

A L I G N I N G  TDROUE TABLE U 1 
.,**.*.. .**.*. .. '*...*I 
ALIGNING TOROUE V S .  S L I P  ANGLE 





Table 46 (continued). Yaw/Roll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Controlled-Steering B-Dolly with 0.30 Steering Gain. 

FHWA F I V E - A X L E  D O U B L E  / 2 7 - F T  T R A I L E R S  ( P R O  .3O F U L L / F U L L )  

F O R C E D  S T E E R  R A T I O S  

F R T  WHEEL ARTC # 1 ARTC /I 2 ARTC # 3 
**11*1I11 * L B * l * l * B  L . * * . f * * t  I * * * * * * * *  

A X L E  U 2 

A X L E  # 3 

A X L E  X 4 

A X L E  X 5 



Table 46 (continued). YawIRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Controlled-Steering B-Dolly with 0.30 Steering Gain. 

FHWA FIVE-AXLE DOUBLE / 27-FT TRAILERS (PR0.30 FULL/FULL) 

UNIT N 1 
**.***.** 

# OF AXLES ON THIS UNIT = 2 

WEIGHT OF SPRUNG MASS = 9700.00 LB 

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 15000.00 LB.IN.SECL*2 

PITCH MOMENT OF INERTIA OF SPRUNG MASS * 75000.00 LB.lN.SEC**2 

YAW MOMENT OF INERTIA OF SPRUNG MASS = 75000.00 LB.IN.SECw2 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 44.00 INCHES 

AXLE # 1 AXLE X 2 
*** .*****  * * * * * * * * a  

LOAD ON EACH AXLE (LB.) 10000.00 f7500.00 

AXLE WEIGHT (LB.) 1200.00 2300.00 

AXLE ROLL M.1 (LB.IN.SEC8*2) 3719.00 4458.00 

X DIST FROM SP MASS CG (IN) 24.00 -96 .OO 

HEIGHT OF AXLE C.G. ABOVE 19.50 19.50 
GROUND (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 23.00 29.00 
GROUNO (INCHES) 

HALF SPRING SPACING (IN) 16.00 19.00 

HALF TRACK - INNER TIRES (IN) 40.00 29.50 

DUAL TIRE SPACING (IN) 0.0 13.00 

STIFFNESS OF EACH TIRE (LB/IN) 4500.00 4500.00 

ROLL STEER COEFFICIENT 0.0 0.0 

AUX ROLL STIFFNESS (IN.LB/OEG) 1500.00 8000.00 

SPRING COULOMB FRICTION - 300.00 1000.00 
PER SPRING (LB) 

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

SPRING TABLE # 1 2 

CORNERING FORCE TABLE H 1 1 

ALIGNING TDROUE TABLE I 1 1 



Table 46 (continued). YawiRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Controlled-Steering B-Dolly with 0.30 Steering Gain. 

FHWA FIVE-AXLE DOUBLE / 27-FT TRAILERS (PR0.30 FuLL/FULL) 

UNIT # 2 
* * L * * * * * .  

# OF AXLES ON THIS UNIT = 1 

WEIGHT OF SPRUNG MASS = 30300.00 LB. 

ROLL MOMENT OF INERTIA OF SPRUNG MASS * 101204.00 LB.IN.SECa82 

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 475638.00 LB.IN.SEC**2 

YAW MOMENT OF INERTIA OF SPRUNG MASS = 469431.00 LB.IN.SECD*2 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 81.30 INCHES 

AXLE U 3 
* * * * * * * * *  

LOAD ON EACH AXLE ( L B . )  17500.00 

AXLE WEIGHT ( L B . )  1500.00 

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

X DIST FROM SP MASS CG (IN) -123.70 

HEIGHT OF AXLE C,G. ABOVE 19.50 
GROUND (INCHES) 

HEIGHT OF ROLL CENTER ABOVE 29.00 
GROUND (INCHES) 

HALF SPRING SPACING (IN) 19.03 

HALF TRACK - INNER TIRES (IN) 29.50 

DUAL TIRE SPACING (IN) 13.00 

STIFFNESS OF EACH TIRE (LB/IN) 4500.00 

ROLL STEER COEFFICIENT 0 .O 

SPRING COULOMB FRICTION - 1000.00 
PER SPRING (LB) 

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

SPRING TABLE # 3 

CORNERING FORCE TABLE # 1 

ALIGNING TDROUE TABLE # 1 



Table 46 (continued). YawiRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Controlled-Steering B-Dolly with 0.30 Steering Gain. 

FHWA F I V E - A X L E  DOUBLE / 2 7 - F T  T R A I L E R S  ( P R 0 . 3 0  F U L L / F U L L )  

U N I T  P 3 
******I** 

# OF AXLES ON T H I S  UNIT = 1 

WEIGHT OF SPRUNG MASS = 1 0 0 0 . 0 0  L B .  

ROLL MOMENT OF I N E R T I A  OF SPRUNG MASS = , 1 9 0 0 . 0 0  L B . I N . S E C * * Z  

P I T C H  MOMENT OF I N E R T I A  OF SPRUNG MASS = 2 5 6 0 . 0 0  L B . I N . S E C L * 2  

YAW MOMENT OF I N E R T I A  OF SPRUNG MASS = 2 5 6 0 . 0 0  L B . 1 N . S E C c * 2  

H E I G H T  OF SPRUNG MASS CG ABOVE GROUND = 4 4 . 0 0  I N C H E S  

AXLE 11 4 
* * * I t * * * *  

LOAD ON EACH AXLE ( L B . )  

AXLE WEIGHT ( L B . )  

AXLE ROLL M . 1  ( L E . I N . S E C L ' 2 )  

X O I S T  FROM SP MASS CG ( I N )  

H E I G H T  OF AXLE C . G .  ABOVE 
GROUND ( I N C H E S )  

H E I G H T  OF ROLL CENTER ABOVE 
GROUND ( I N C H E S )  

H A L F  S P R I N G  S P A C I N G  ( I N )  

H A L F  TRACK - I N N E R  T I R E S  ( I N )  

D U A L  T I R E  S P A C I N G  ( I N )  

S T I F F N E S S  OF EACH T I R E  ( L B / I N )  

R O L L  STEER C O E F F I C I E N T  

AUX R O L L  S T I F F N E S S  ( I N . L B / O E G )  

S P R I N G  COULOMB F R I C T I O N  - 
PER S P R I N G  ( L B )  

V I S C O U S  D A M P I N G  PER S P R I N G  
( L B . S E C / I N )  

S P R I N G  T A B L E  U 

CORNERING FORCE T A B L E  H 

A L I G N I N G  TOROUE T A B L E  U 



Table 46 (continued). YawRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Controlled-Steering B-Dolly with 0.30 Steering Gain. 

FHWA FIVE-AXLE DOUBLE / 27-FT TRAILERS (PR0.30  FULL/FULL) 

UNIT X 4 
* * * I * . * * *  

WEIGHT OF SPRUNG MASS = 31000 .00  LB. 

ROLL MOMENT OF INERTIA OF SPRUNG MASS = 108375 .00  LB. IN.SEC+*2 

PITCH MOMENT OF INERTIA OF SPRUNG MASS = 497375 .00  LE. IN.SEC**2  

YAW MOMENT OF INERTIA OF SPRUNG MASS = 490000 .00  LE.1N.SECoa2 

HEIGHT OF SPRUNG MASS CG ABOVE GROUND = 8 0 . 7 0  INCHES 

AXLE # 5 
****.*.** 

LOAD ON EACH AXLE ( L B . )  17500 .00  

AXLE WEIGHT ( L B . )  1500 .00  

AXLE ROLL M .1  ( L B . I N . S E C * * ~ )  4100 .00  

X D IST FROM SP MASS CG ( I N )  -127.80 

HEIGHT OF AXLE C.G. ABOVE 1 9 . 5 0  
GROUND (INCHES) 

. HEIGHT OF ROLL CENTER ABOVE 2 9 . 0 0  
GROUND (INCHES) 

HALF SPRING SPACING ( I N )  1 9 . 0 0  

HALF TRACK - INNER TIRES ( I N )  2 9 . 5 0  

OUAL TIRE SPACING ( I N )  13 $00 

STIFFNESS OF EACH TIRE ( L B / I N )  4 5 0 0 . 0 0  

ROLL STEER COEFFICIENT 0.0 

AUX ROLL STIFFNESS ( IN.LB/DEG) 10000 .00  

SPRING COULOMB FRICTION - l o 0 0  .OO 
PER SPRING ( L B )  

VISCOUS DAMPING PER SPRING 0 . 0  
(LB.SEC/ IN)  

SPRING TABLE X 3 

CORNERING FORCE TABLE # 1 

ALIGNING TOROUE TABLE # 1 



Table 46 (continued). Yaw/Roll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Controlled-Steering B-Dolly with 0.30 Steering Gain. 

SPRING TABLE # 1 *... *. ***.**. 

FORCE DEFLECTION 
LB INCHES 

SPRIIJG TACLE U 2 
* t * * * *  **.***. 

FORCE DEFLECTION 
L& INCHES 

FORCE DEFLECTION 
LB INCHES 



Table 46 (continued). YawiRoll Simulation Data Echo for the Fully Loaded 
Double Equipped with the Controlled-Steering B-Dolly with 0.30 Steering Gain. 

C O R N E R I N G  F O R C E  TABLE # 1 
.,*.***** * * * t t  r*.****** 

LATERAL F O R C E  V S .  S L I P  ANGLL 

A L I G I J I N G  TOROUE TAELE Y 1 
.**.**.. * I . . . .  4 . 1 4 4 . I . .  

A L I G N I N G  TORQUE V S .  S L I P  ANGLE 



Appendix B 

Listings of Equations and Variables Used in the 
Financial Model 



This appenmx contains a listing of the rules (equations) and variables used to compute 
the results given in the tables of incremental costs andlor benefits in Section 5.2. The input 
variables to the model are displayed in Table 47, with the reference values of the variables 
shown on the right. Where the value of the input variable is calculated from other input 
variables, the equation is shown. A key to the input variables appears in Table 48, with a 
short explanation of each variable name. Table 49 displays a list which indicates the 
change in costbenefit values between A and B dollies that are being computed in each row 
of the model. These equations are shown in Table 50 through Table 53. Different sets of 
equations were used for calculating the costhenefir values in different years due to the 
periodic nature of some of the variables associated with the use of the B-dolly as opposed 
to the use of the A-dolly. For example, A-dollies require a major overhaul e v q  four 
years, whereas B-dollies require one every two years. The relationships between these 
input variables and the resulting costbenefit values were discussed in the The Financial 
Model section. Table 50 displays the equations used for computing values for Year 0 (the 
first year of the project). Table 51 displays the equations used in Years 1,5, and 9. The 
equations in Table 52 were used in computing the costmenefit values for Years 2,4,6, and 
8# Table 53 displays the equations used for the Years 3 and 7. 

The financial model was implemented using the Microsoft spreadsheet program "Excel" 
on an Apple Macintosh computer. 





Table 48. Key to Ihe Variables Used in the Operational Impacts Study. 

Varlabks 

GROSSED OUT 
DOLLY WEIC11T 
MILES PER YEAR ["""- 
COST LB MILE 

DOLLIES OWNED 
B PERCENT 

PREV MAINTENANCE 
P 

I SCHEDULING CURVE BASE 
TRAINING BASE ~EJLING CURVE 
TRAINING CURVE 

LOCAL DROPS 
ALLOW 
OVER WEIGHT 

Explanation 
P e r c e ~ a ~ e  of trips made at 'GVW 
T h e  or False :Are vehkles wRh 8-dollks oprsatln~ at GVW? 
Additional welghr of 8-dolly over A-dolly 
Miles traveled per year by vehkk 
Frke charged by bucking company to haul lrelght (ptke p a  b per mlk) 
number of U-dollies added to t k  lket 
Total number of A and B dollks owned 
Percedage of B-donks fn the fk t t  
N u m b e r e s  will run bcfae ieolaceme~~ 
Percent lncrease in tlre w e a  by B - ~ O I I ~ S  over A-dot~tcs 
Pcrcen~ increase in t k  cost of J major ovnharrl lor B-dollies over A-dollks 
Increase b the cost 01 preventive maintenance fa B-dollks over A-donlw 
'Itue or False : Will the vehkks wlrh D-dollies be backed UD? 
Number ot tlmes the u n l  b backed up per day 

Varlabk wed fn cakutatlng tralnlng kanlng  curve 
Eauaion to deamlne cocffkknl lor schedulinc leardnc C u v e  

to & a m k  c o c l f k M  b bainlng L&rnlnc eke 
1 ue or False :Ate vehkks wirh B d o n k s  rlbwed on secondary roads to make deliverkst 
 umber of h a 1  &livcrlu rnade-~;cf year 
hue or Fake :Are vehkks wilh -dollks allowed a higher GVW to accwnt l a  the addillonat weight of the dolly? 
Amounr of addtbnal weight vehkks w t h  8-dollies are allowed to carry 
Variabk that i n d ~ a t e ~  the year of the woiect - one eMry lor each y e a  

IGE MI= LEFT j ~ a r i a b k  {ha( b d k a e s  the h e r  of miks kh uMll replacemenl on the current sets of l t e s  - one en11 y for each y e a  







Table 5 1.  Equations Used for Years One, Five and Nine in the Operational Impacts Study. 

' Y c r  l 

d) 
-IT<nACK W.INT(OREAK UPS'B ADDED160)*15OOO,n) 
--FER caST O V ~ l l A U L ~ 7 ~ ~ ' d A ~ t > E D  
--INTRR A m ' M I I E S  PER YEAR+TIRE-MIL.~~~-IE~~MILFS~PERRT1RE)*~WOFERRT1REEWEAR 
--FREV K4AINENANCE'B AGDrB 
--SCllEDUUWG CURVE* FXY-Y M R )  
4F(D AWED>@-TRAINING CURVE'O ADDEO'EXr(-YEAR),O) 
=IF(DACKIJP D ADDED*BRD\K UFS+PZM) O) 
-1 AN N ~ ( A W W  OVER W.IGII~.GR~)SSED WI),M~T~U~-MILE*B-ADDI;.D~W~~~Y~W~GITT*MI~F~PER~YFAR'FER~OROS~P) 
=M?LFS%R YEAR4D-ADDED*ACC S VE PER-hNLE 



Table 52. Equations Used for Years Two, Four, Six and Eight in the Operational Impacts Study. 

-0 
--INT((B ADDEU'hWES PPER YEIIR+TlRE~~~l,wFLE~IllE~PER~nRE)*900tFER~rIRE-WEAR 
--PREY P A ~ N A N C E %  ADDED 
I-SCIIEDULINO CURVE*EXF(-YEAR) 
-lF(D ADDEIbr-TRAINING CURVE D ADDED'EXP(-YEAR).O) 
- tr (umcur D ADDED'BREAK u r s * r z 6 0 0 )  
-IF(ANl N& ALIRW OVER WflGlrl G R ~ E D  m,-COST-W-M1LE.D-ADDEDeDOUY-WEIOtTC*MILES-PER_Y EAR'FER_OROSF.O) 
= u I m I E i t  b R * ~ - r n D E ~ * A c c  skVE rER-mLe 
-IF(LoCALS3O*U1ChL DRWS'D ABDFDq 
~ ~ G R ~ w  O W ' W  DVER'&EIG~~I),(VVER W M - M X L Y  WEKXlT)*CCEl la MlLE*MlLES FER Y W * D  ADDED*FER 

. . 






