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A Study on the Dynamic Impact of the AGT System Bridge,
Caused by a Spall
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ABSTRACT

The dynamic responses of a PSC bridge for automated guide-way transit system are
investigated by analytical approach of bridge-vehicle interaction, In this study, the dynamic
responses, concerned with a spall on the surface of bridge are emphasized. A simply
supported pre-stressed conerete bridge is adopted as a numerical example, Dynamics of
three~dimensional dynamic interaction system between bridges and vehicles is considered in
this study. The FE method and modal analysis is used for modeling a bridge for dynamic
response analysis, An AGT vehicle is idealized as a model with 11DOFs including lateral
motion, It was found that the dynamic responses of bridge can be affected by a spall of
surface. Bspecially, the vibrations are increased much more when a spall is exist.
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PSC

Torsional constant (m’)
Moment of inertia (m")
Cross Elastic modulus (kN/m)
s sectional area (m?)

beam <

ht ht per unit length (kN/m)

“Torsional constant (m')

Moment of inertia (m") 0.01848
Deck Elastic modulus (kN/m) 2.55X10°

slab

ickness (m) 0.300
Weight per unit length (kN/m) 4¢ 3
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Description Nomenclature Value
Body {ton) My 1.630
Mass Suspension system {lon) Mgy 0.153
Vehicle (ton) Mz
Suspension (KN/m) Ky
Spring Tire (kN/m) Rz
constant Guide wheel (kN/m) Funy
Steering system (kNw/rad) ay
Suspension (kKN<s/m) Ty 7.848
Damping Tire (kN-s/m) Cuzy 0.00
constant Guide wheel (kN-s/m) Cuzg 0.81
Steering system (kKNemrs/rad) [ 58.86
From C.G." of body to C.G. of front and rear axle (m) [ 2.50
From guide wheel to C.G. of axte {(m) Los 0.50
Geomelry
From C.G. of body to left and right tire (m) 1y 0.87
From CG. of body to guide whedl (m) i, 070

" Center of Gravity
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Description Nomenclature
. Vertical and lateral motion Zu, M
Body motions ) o N
Rolling. pitching. and yawing G, Ot O
Parallel hop of front and rear suspension system Zy, G

Axle motions  [Axle tramp of front and r suspension system By, O

Steering of front and rear suspension system Gny . Oun

y ROl FaL v AGT g ol e woflel AbgE 15 Wl AU 3 2.0 Rolds A
. & AGT 2Hg o) 4h8k ) 11 ARl vz A .
sl Aol AbgE v profile® A1) 2 PSD(Power Spectrum Density) %
G0 AAadse] ALgsh Aol A ADOlA o @& 0.0005, 0.0007 ¢
A kg A W oprofile@ A4l 868 aglol b

profile® Molf it glr},

Bof




008 = Alpha=0.0005
e Alpha=0.0007
002 — Aipha=00010

Profile (m)
5b o

2

2

0.00 5.00 10.00 15.00 20,00 25.00 30.00
Length (m)

nge. =8 8 Profile

.'Oioﬂ )8
Fillo] Al
PER ,ua,o.-"l

Al o] AL
LA Qe A
o] Zem¢| f.40] gliz R0l A
P

Lagrange $EEAAL o §ate] et

vhEhi s Aola g v

Hellol & alate] mago] WAl
AGT -3 23 &% WA
A A] TE $EAUA, Uls gz -
A EERIET EIE

a(ory_ or ot AUy
()r{(;q) B g g @

ekl i Py

= A AT Newmark-B methodol] ]38 3}
gt alel Ak 0.0010)187) EI' kA

AP A @ RAR A DR

A6 o) mE S-Edale] @
o, o] w) g Bz 0. A gatel
AL sEko] wahe] el Al

1/4~1/5 ol8t7} dx=s shelrt

W A ELEe)

3. Agdold A%

A Aol e Fanlo] sEwe] ¢
OSD 2El3 Zo] 2emo) 2
Al 10km/t 10] A 80km/h7-
o] gt

,m,/,v} ,
U DA

ol WA Ae
ol s
AGT @

FDS), Ze] teme]
(DSl Tl 1A ekt zhzke]
Skm/h 9} 1/‘.05 AGT o] Faaglon, oA

sejo] 9l A of

2

2017} 40Km/h®] 4
1e] 3 2o} Zemd] 2

As) 4ol 2

D A9

] kS
R FHA )

Q. O, YA
S AR

prhehE: o



= i
g
;" 1 [" i U iU
g 1 1 T
’ T of 1
i PSRN St e T S S S
T 009 T i)
b) DSt c) DS2
LAY 2010l BE DY JIAE A20IRBM
B £
i 7
H H -
4 ) 05 1 15 25 35 a o 05 15 25 35 4
Tontee L)
b) DS1 c) DS2
AEE 200 BE DY B AdoIHIH
1‘15 © oso
115
ST eEETT . 10T
o e To s w0 LRI 0 e e se w0
pecn s Veniee speod (kmmy
M= SIS AMS a) ABY 0|0 IE DIF
FHA) (AGT X2 200 FHAI)
e B
VS L3 1
5 olalel.
5 ry
a 105-—<HJ° - GL L3
o] )
Voo spos amy T Sl %
b) AB2 A0I0 ME IISE RMS b) AE2 2A0[0l @ DIF
(AGT X2 400 F8A) (AGT Xt 400 FHAI)
12
E | | © Alpha=0.0005
%o. I © Alpha=0.0007
i I L o Awhaz00010
¥ & a
H =
H ) o - 20020
Vanice spaas k) : T e e
o) =8 QU0 ME JI&E RMS ©) kol Q¥ W& DIF
(AGT X} 208 F#Al, DS2) (AGT Xt 200 F#Al, DS2)
089 D& JIEE RMS 2810 D8 DIF




H8E B3 & & Aok

E d7dqMe % &R §39 AFE #HIE & 42 89 RMSRoot Mean
Square) 3= AME3HGTE 2¥”eE 3 T £nd Wi JMEE RMSES WERA zZlelck. 2™o
9] a)¢t b)ell Bels Zn Zol 28 ot F7F 4E 2% SR RMSE2 = HA F
tetsion ddEs Age ek BETE JPEE RMSEHE AFE € £ 90 2™¥8e o
Zol lemd 2=E¥e] v AT =@ 829 WE 7FEE RMSES BATE Aoz, 2230
Je FF =8 a3 wel Zh&Z RMSEel 24 Wil €858 EYEd. ol 22 9%
bEE HEFo] 4iiEoE AM =@ add Wi &R WHEaEg meEiA R E 7] dE
o],

JH102 2F A o Hee 54 A HHE HE&E2 e DF(Dynamic Increment
Factor)& 2® 22 WElY Zolok DIFGA &2% Zold uet Fr8ts B%s 29FA0 &
3o e AS$ DIF7E AGT a2t T8 £z uet F7sts 48S BR9F2o1) 257
A AT 2109 a)st bl Eele AR #@ol A% FHESZI F4E £5 Fads EFgE
Ho@ok =9 a8 uE DFHIs 74 RMSe g@o] AF8e] 95 HS = a3 o
FE RREA HEEE 238108 o8 B Y ¢ Joh

4. AE B FF Q5 aA

olie] Al gHelde B 2% AT 2FYHE 2 FHort AeisE 2% g dEEE
£ A 29T £ A B 0% 1% AR L8Ye Qe A 2 S0 A4 L
F oA & A M AR SUHEEE AGT I% #4 #8 A 28y g g @
2t A A ol iAol & Ao},

FE R ATE BN Yoz AEHeld BOE 4 2% AEN HAE%e ZEDRE FF R
#Afok w AeH, BErt og® W Wi AEHlE sUE B3 AGT A% I%E F
A AR e e oY R HAEE THEeeck B Aol

HaEg

10 E9E =, 2004, ‘REEAEE", pp.351-357.

2) FWE, 20023), “A Swdy on Dynamic Response Analvsis and Vibration Serviceability
of Bridge-AGT Vehicle Interaction System”, ¥rALEH =&, F94ofdm,



