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Influence of degradation in rigidity of railway viaducts on their dynamic response
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In this research, it is investigated whether the soundness of railway viaducts can be evaluated in terms
of the vibration of the nearby ground caused by the trains passing over them. Dynamic percussion tests
have been carried out for the viaducts located in the high ground vibration site in order to estimate their
soundness. In addition how the degradation of rigidity due to such factors as bending cracks affects the
dynamic response of the structures under passing Shinkansen trains is discussed. Coupled dynamic

response analysis is carried out with parametric rigidity where the viaduct is modeled as three-

dimensional finite elements and the train loading as a dynamic system with nine-degrees-of-freedom.
Consequently it is confirmed that the degradation of rigidity results in the change in the dynamic

response of the viaducts.
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2 ECOEUBLIOBATBRFHCR T 2RMEET L EFR
BHRETOHSG L HMASETD L &b, HAERDEIC
EB LEERETRRIIBELAMFEOMRALESATS. —
&, BEH ORMEIFE T < 100%2>6 70%, 40% LT L
TWL 7 — X Tk, BERDBEOELITIR LAWY ()
ZMItE 70% : 2.16Hz, ()RR 40% : 2.13Hz) . ¥7z,
FEEBHS & IR O ORI E B X B HAE, Ok -
ZEIME 70% Tik 1.89Hz, ()4 - ZHIME 40%Tix 1.49Hz
THY, KELFMCERBLESERHT I 1 RE— LB
WL, HEEAT O BIVEIR T A EA IREIBE O E T O XERR R
ERTHBENZD.

Wiz, B-15 2 TRH LS EHoMERGNE8T 5 13
RE— FIZOWTE I —ZAE BT 3. A ORIMER
100%5 6 0%, 40% & & T Li=ia, B0 2EEREK
OETERSHD OO, Er—AOBEAEEHEIT 11.91H
(@M 100%) 225, 11.83Hz (b)AERIME: 70%) , 11.73Hz
((FEMIME 40%) CBRRFEACETHY, BEERPEIR
IRV, —F, R ORISR T 100%0:5 70%,
40% KT LTV r— 2T, BEREET, ()RR
70% : 10.54Hz, ()R 40% : 8.65Hz B4 [TIETFT LT
W5, Eio, AR L BEM OB ORI R BTG
BT BRI, (DAE - BEE 70% Tt 10.43Hz, (g)k: - 2
R4 40% CrE 8.30Hz ThH 0, RH LR OMEIREIN &
B3 13 kE— RIZoWTIE, KEERM TH HREM D
AR TREARBEETOXENRZRERTHLB. I bIT,
TEE— R & LT, B L ORENIALAE O &R
AondERFEATHD.
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Y, FOBBREEICRD.
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F-7 DEESGE O RMSAE & Bl (BAT : Gal)
WA 100%
RMS. B KAE
point-1 106.55 11.001275.40 i1.00
point-2 | 26.81 i1.00] 77.00 i1.00
point-3 | 14.80 i1.00| 40.89 i1.00

FERITET0% FERITE40%

RM.S. BAAE RMS. B KAE

point-1 | 96.13 i0.90[265.86 :0.97| 91.55 :0.86]247.91 {0.90

point-2 | 23.40 i0.87| 74.36 10.97] 21.01 {0.78 | 69.72 1091
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ZEHHET0% ZHIE40%

RMS. BB RMS. PN

point-1 1130.31 {1.22(336.52 {1.22]234.98 i2.21 | 565.32 {2.05

point-2 | 25.07 i0.94| 78.23 i1.02] 29.26 :1.09| 88.36 :1.15

point-3 | 15.30 {1.03| 52.98 {1.30] 20.40 {1.38] 73.18 (1.79
- BHIET0% - ZEEIE40%

RM.S. T AAE RMS. BXE

point-1 |132.19 :1.24[333.04 11.21]184.80 i1.73 [ 504.67 {1.83

point-2 | 23.91 i0.89] 75.15 10.98] 23.26 :0.87| 74.33 {0.97
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Wi, B OEIERR L < 100%5 5 70%, 40% &K
TIa5axETD (K-16G), (d), (e) . BRI
ZIET S8, BIEER T RIS C TS ERE OK
EBRELZ->TWD, AERER TR L, 28428
BEECOIRENKREL RoTEY, i, Point-1 TO 8§Hz
VLD IRE DK E W, KEEH T b 5 R ORI AT
FIE DR IS RE R B R BT,

i, B & B oW 5 ORMEE B X EHEET
(16, (2) , BHMORIMEEZE(LEEEALH
MAETRY, AMEE TR U T, MEEGERAEL R
S TWN35,

ARRE T, SME T MOMEESBEICEI L TWD I L
o, SHERM THEEEMORIMEL Y, KEBH TH 5
R OREORBENEL 2B LEELLNE. FOLD,
EREBOEH & UTHRE LB RO T oR%
ERAHITIE, AKRESFMOMEERZIZHHEB LTV LE
BHdEBEZD.

WIZ, BT 7 — 2 OERBERATIC L D2 B R T 0B
HEERZX-17 574, F 8 URALEIR, B-12 IR TEA
(L-1, L2, R-1) TH 5.

NEE R D EA & FRRIC B LTV &, 55 ol
HEET &Gy — AT, HBRACEEREZERRD
nRv. —75, BMHEOREEIET I — X T, B
PEDR T, HBR BRI RBEABRRLNS.
iz, FEH - BEMORFORMEEZET SRR —2%
WRRERTH 5.

FIEFETIZ L AEEED—2 L LT, il F1iz>n
ThH, BHAMER T OREL B8, EESEOHE &
FERIZ, $hEFIDORERZITOVTHER L TWATY,
AMEIR T IC & 584 o T ERIC L 5 BER, SREEH T
HOEETMORMEEZ AT XA —F L LESESITRFEM LI
SWHDEEZLND.

Ei, FEHEOMR YT, RC F—AVERBETIE, #
BADCRIEHFEICL VAL IEDOHERI VKR E
WS, BRER A BB D & I RIE ORI TR E R A R X
N, BEIOKERIDVEET 2L 0RELH 0, REEH
TH DM ORI T OB E R 2120, AEFMOS
BIZOWTHFHET 2 HERH 5.

4. F5m

SRE BRI T A EAM MR TICE B LR LY,

T oOmMmRAEET.

(1) —BARETCE_STEGREESGNREVRHOSE
BE3I Ty 7 TOWTRE LR, FIEH LR
ITHOPEBETICRIIZSOBERTIIRD bk
WA, WL HORIMER TR EEE . o2&
Mo, SRBERBORE WEFT T, BEHOBLEN
EFLTWAAEEEEDTRF LTS ORI W
LEZLNS.

(2) HEEHRIEEZETEERES, BRBEEARBAKE
F~HEET 2 1 KEe— FCEAESHEIMETTS.
£, BEREBFNTORRER, HELONEERE,
HER D AETOEROATEREERZR NN
Sf. FOW, SREMH TH SR OREE T O
PR RAHITIE, AEFROIGEIZO>WTHIHMEL T
W KERHBLEZS.

3 —F, BHHORIEEETERRES, RELHO
INENE L R HEHT— R C, BFREHEOETR
Roha. ¥, ERREFTORKE, ShEFmOM
HERENKREL RZ2ERRH Y, BEEARTIIE
9% 8Hz A TOHBEMMAEE & 725, KT
CELTHRERIC, BEETIEWEEERKRE 2
D, R, SEREBORE, BHHIRATTL—
BIELTRY, AMHICEST, A 3R
Fidiend, MEBEOKREREAORICSHEF RO
FERBPKE { RofBRITE, RBMORMET
KHEFHLTWS Z ¢ BQELEL S,

AP TI, ERLEE O LFIFHE L 51 E & s O HR
EEELULBNENMCL Y, BEYORBSEOELD L
REEFET D TREERTL, EMNTIEIH 503, Wi
HO—EIEALLEEZXS.

A%, KEFROBNSECLEETH LB, &
EERTA—F L Lo EBEHoEREE2EEL
I REOEIC L 2B EY 0RO E/ICD
WTHBRE L, REE FETE L 2B EM OSSRt
ERLIBEYORAE L EERGOMBEICOVWT, TE
ELTWL FiETH D,

F, BE LA KOBERO— DI EEH OB
EETIOTHNE, BE VRIS TRE WV ESE
Bz L OERNBBAELTWS LH#HEE LT, 3 RdE
FEBTHEOORBESRMGE UTEATEL S, ZhiX
Pl E B THEO—B E LTSBBE LY.

WEE: ARICH =Y, RSB = P& FERA
AREFBARBRROTFRRICTHHZEHY, 22
WCRELTHEEZXRLET.
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