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AL, TR R 2 IRE) - & OReE R OB BE 32828 ) L, 4 6 FEICLVIBRIN T,
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DN, HEEBELL TRIZHVLNIFANE R, BEEBEOHIENEZICTRETHILELITAV TF A
DE NI TED, BREIEFEEAE AL LR EBERUETHIE S 2T 20O RE1T.

5 2 mIHEE AT RIGROEE K KA F O30T ) Tk, RELEME ETICEVEUHEROIRE K OMKJE
FOREFEREZPFASHICT D720, KEEE O EOFBLZB LT, ERBRICBT IR ERE FEML T\ 5.
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A—RELTHEBL NS, EROMGR, BRIESBIVEBRE ST ORE~OFLEL, AR a iRk OESTH
FEMREL, BEHER O ZOF TN/ NSNZEEALNICLTNA.

% 3T REN O A ER LRI B T 25 ik, A% —EOFEA PRIBL %A U mEhE BIc BT HiE
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B4 ERERRT.LLTO TMD OB ELNR ) T, IHRICER T 2K EKEE LU T sE g1
HEIND TMD ORREERRFET H728, B @B ISR HRE) - (K8 3 5 384 B T 2 3l feiT & a3 p L &bhic, E
BRBSZIZIBNT, TMD B, FEBENRIE COMRENMEE K OMRE B EL L ORE EBREIT->CD. ZO5fE
B, HlER G L7 D52 — 7 MRS TO TMDIIZ L DIEENMES RN LR Z D, & —5 > NE I B mith o J8 otk o =
IR =P ENAEAENHHZEEERL TS, 37bh, TMD OIREHIEZIRIL, $EDX—7 > NEKR IR
ESNTEY, 5 2 B ORI RBEMOREFEDOZE, 5 3B TR BROBEF IR OREELLEIDE
BEBETHE, WREBORIEHNIES THY, BERILOBERN TR L TMD OBFRENEE CHLER N TND.
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BREFEML QD EROAER, 38R TMD I, HlIRER, BN rLX — 8], BET L —ERRERA BN
WIRILTC, BRIEPEEZE X 52 THREROHIMENTTRETH LI LE2TERTHEEIT, HIHRZN - E 1 F K h 3
DOBLENGY, PERODFANE LN DLH LWEERNHIES AT AL LU TERBFEETHDLZEERL TN,
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H%  FSCEEIE, FA 2000 57 & 330300 354 1 HTORHT 54, b L<IEHIC800 354 1R L T EEwy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HE  RXERIL LRIV —FURII (T2R2) I TA X =Ry MARSNET O T, AR AR ONE CTrERL TTZEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(E3RA2)

Doctoral Program

m X E R

THESIS SUMMARY

B . FRE L (BFZ05E) - A+ .

T =5
Department of j:*I% ﬁj{ Academic Degree Requested Doctor of ( L5 )
= - Cm = N
S s B RREA () - Bk
Student’ s Name Academic Supervisor(main)

fAEHE &) -

Academic Supervisor(sub)

S (FEIC 300 FEFEEE)
Thesis Summary (approx.300 English Words )

Vibration and low frequency noises originated from bridge responses have been one of the major
environmental problems in the areas along expressways. The purposes of this study are to clarify the
mechanism of the problem of vibration and low frequency noises and to propose advanced efficient
countermeasures against the environmental problem. In this study, at first, the effects of the vibration
characteristics of heavy vehicles with different types of suspensions on bridge vibration and low
frequency noise levels were examined by series of field measurements using an actua bridge.
Focusing on factors such as the number of axles of heavy vehicles traveling on bridges, suspension
type, running speed and position, presence or absence of loading and road level difference, and factors
that contribute to low frequency noise are analyzed. Secondly, the propagation path of vibration
caused by the bridge dynamic responses and the cause of vibration levels were also investigated
through non-simultaneous multipoint field measurements using a Laser Doppler Velocity meter and
numerical simulations considering effects of material properties changes of bridges. Thirdly, the
installation effects of Tuned Mass Dampers (TMDs) as an environmental countermeasure to reduce
the vibration and low frequency noises were illustrated based on field measurements and numerical
simulations. Finally, a new power-generating type TMDs with electromagnetic transducers instead of
oil dampers were proposed as an efficient environmental countermeasure. It was confirmed by
numerical simulations that the characteristics of the power-generating TMDs can be customized by
changing the electric resistance value according to the design conditions. An actual bridge experiment
using a highway bridge under service was carried out to investigate vibration damping effects of the
developed power-generating type TMDs. As a result, since a generation type TMDs showed the
comparable levels of vibration damping effects and low frequency noise reduction effects with
conventional oil dampers, and the possibility of applications to actual bridges was confirmed.
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