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Dynamic Response Analysis of AGT Vehicle Considering
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ABSTRACT

The equations of motion for an automated guide-way transit(AGT) system running on a path

with roughness have been derived to investigate dynamic responses and wheel loads of moving

vehicles of the AGT system. A vehicle of the AGT system is idealized as three-dimensional model

with 11 degree-of-freedom. The computer program is developed to solve the dynamic equations, and

anlatical results are verified by comparing the results with experimental oness. Parametric studies are

carried out to investigate the dynamic responses of an AGT vehicle according to vehicle speeds,

surface roughness, damping and stiffness of suspension systems. The parametric study demonstrates

that amplitudes of dynamic responses and the wheel loads have a tendency to increase according to

travel speeds, the stiffness of suspension system and surface roughness. On the other hand. those

amplitudes tend to decrease according to increase of damping of the suspension system.
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Table 1 Properties of AGT vehicle model

Description Nomenclature | Value

Body (ton) m,, 1.630

Mass Suspension system (ton) my, 0.153

Vehicle (ton) "y 1.936
Suspension (kN/m) ky; 490.5, 735.8, 981.0*

Spring | Tire (kN/m) ki, 14715

constant | Guide wheel (kN/m) ks 14715

Steering system (kN-m/rad) Lo 245.25
Suspension (kN-s/m) Cii; 4,905, 7.848, 10.79*

Damping | Tire (kN-s/m) Ciz; 0.00

constant |Guide wheel (kN-s/m) Cis; 9.81

Steering system (kN-m-s/rad) Cij 53.86

From C.G.** of body to C.G. of front and rear axle (m) 1, 2.50

From guide wheel to C.G. of axle (m) s 0.50

Geometry . .
From C.G. of body to left and right tire (m) I, 0.87
From C.G. of body to guide wheel (m) L 0.70

* Three types of suspensions are used as parameters in this study, ** Center of gravity

Table 2 AGT vehicle motions

Description Nomenclature
Body motions Vertical and lateral motion Zy, Yn
Rolling, pitching, and yawing O, O 6,
Parallel hop of front and rear suspension system Zy, Zx;
Axle motions Axle tramp of front and rear suspension system gle, 0.
Steering of front and rear suspension system 0.1, 0.
Table 3 Properties of the test truck
Description . Value
Sprung mass including payload (ton) 1.5076
Mass Front axle unsprung mass (ton) 0.0663
Rear axle unsprung mass (ton) 0.1091
Suspension Front leaf spring (kN/m) 476.0
Spring Rear leaf spring (kN/m) 1,820
constant Tire Front tire (kN/m) 1,390
Rear tire (kN/m) 1,170
Front left leaf spring (kN-s/m) 7.810
Suspension Front right leaf spring (kN-s/m) 8.065
Damping Rear left leaf spring (kN-s/m) 3.324
constant Rear right leaf spring (kN-s/m) 1.649
Tire Front tire (kN-s/m) 0.000
Rear tire (KN-s/m) 0.000
Tread (m) 2.070
Geometry Distance between front and rear axle (m) 6.200
Distance between front axle and C.G. of body (m) 3.940
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Table 4 Dynamic wheel load RMS of experiment
and analysis

Wheel RMS of dynamic wheel load
Experiment(N) | Analysis(N) { Error(%)
Front left 888.97 878.63 1.16
Front right 934.48 95447 2.14
Rear left 2899.10 2628.83 9.32
Rear right 2891.36 2910.39 0.66
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Table 5 Surface roughness model for analysis

Roadway : : : )
model PSD function factors - }1SO estimates
a=0003, 3=002, n=25 Smooth
Railway | @ =0002, 8=002, n=25 Smooth
a=0001, 8=002. »=25| Very smooth
Guide-rail| @ =0.001, =002, n=25| Very smooth
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