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Dynamic Response Analysis of Curved Bridge-AGT Vehicle

Interaction System

ojets” , £A9” | ANB”
Lee, An-Ho Song, Jae-Pil Kim, Ki-Bong

Abstract

The topic on today is dynamic response analysis of curved bridge-AGT(Automated
Guide-way Transit) vehicle interaction system. Rubber wheel type AGT vehicle is adopted in
this study, and the vehicle is idealized as three dimensional eleven DOF model. Three types of
composited steel box girder bridges are modelized with F.E. method. And three types of
artificially generated surface roughnesses are adopted for analysis. The dynamic equations of
curved bridge, AGT vehicle and surface roughness are derived by using Lagrange’s equation
of motion. And the equations are solved by Newmark-8 method. As a result, The dynamic
increasement factor is inverse proportional to radius curvature.
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i 1. Properties of AGT vehicle model

Description Nomenclature Value
Body (ton) m,, 1.630
Mass Suspension system (ton) m,y, 0.153
Vehicle (ton M, 1936
Suspension (kKIN/m) Ly 7358
Spring Tire (KN/m) Koz 14715
constant  |Guide wheel (kN/m) ks, 14715
Steering system (KN-m/rad) L 245.25
Suspension (KN-s/m) Cay 7.848
Damping {Tire (kN's/m) Cuzy 0.00
constant  |Guide wheel (kN-s/m) Cuzj 9.81
Steering system (kKN-m-s/rad) Ciaj 58.86
From CG." of body to CG. of front and rear axle (m) L 2.50
From guide wheel to CG. of axle (m) L 0.50
Geometry
From CG. of body to left and right tire (m) L 0.87
From CG. of body to guide wheel (m) 1, 0.70
" Center of Gravity
I 2. AGT vehicle motions
Description Nomenclature
Vertical and lateral motion Z,u1, Yo
Body motions
Rolling, pitching, and yawing Orr, O, Oy
Parallel hop of front and rear suspension system Zo1, Zum
Axle motions Axle tramp of front and rear suspension system 821, Ony
Steering of front and rear suspension system 0., Ory
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22 2% 4 n3a # 3. Properties of PSC bridge

Ao AHgE E2HFE AF Property Value
A3 A9 7ol dgy Span length (m) 30
7 wx AY = mPos Rad_lous of cmature (m) 150, 180, 310
Main Elastic modulus (kN/m) 2.55x10
uFe ¢de a9 2% 2 girder | Cross sectional area (m?) 0.0903
3 2o AYS F 39 Weight per unit length (kN/m) 72.205
g A 2. 2P 53 Moment of inertia (m*) 0.03036
92w o8 =@ 33 ¢ Deck | Elastic modulus (kN/m) 2.55x10
o] E%%g}s&q' 2 (é_—'LO“ slab Thl‘Ckl’leSS (m) 0.300
Weight per unit length (kN/m) 40.776
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