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Identification of the Dynamic Characteristics of a Balanced Flat Arch Bridge

OllerfErst, SR, fpfakE 2, BY SR8
*Yoshiki Yamazaki, Shota Tsukazaki!, Masataka Nakamura2, Fumio Seki?

Abstract: This paper presents outlines of the vibration tests at a PC balanced flat arch bridge and its numerical model. As a result of
forced vibration tests, three bending mode were identified by peak picking technique after estimating frequency response functions.
It was confirmed that the eigenvalue varies greatly depending on the size of element and the thickness of arch.
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DPS Bridge Works Co. Ltd. Figure 2. Frequency Response Function
Photo 1. The Subject Bridge

1:BRELT - +Kk 2:BREL-#HE-%¥b 3 : BREL-#E - K

901



TR 26 £ HAKRFEIR

3. IRTHEETIL
31 ETILOHE

KGR E 3 YVOrARER CET /ML, TV
KE¥ER % Figure 3 1Y, B /UL Z T &
THERTE L, il & ST T /U boxgst & L.
£, MWTARLITER L, 7 —F LMW & MR
YTl L7z, BE3RICIE, Table 1 (R340 kRN 2]
RO I WOV Uy RERZHW. 7o, MTICiX

TDAPII % vy, [EAEATEE LT 7 AR—Rk
ALz,
3.2 EZPORE

BB A REPET D0, BRBORLD 45

DET /L (Model A~D1) DEHEMHT % Ikt 7.
KET VO R BEHFEEE Table2 (2779 Model A
& il LT Model D1 OB 82 £, ZERBUTK
173 5 CH 5. KT /& EAMEMANT L TE B E
FHIREE A g — RIS S S8C Figure 4 121~
T DWTROE— FIZBWTHEFLOEHEENZL <
25 L EAREBEOMENZEIZINK L, Model C &
Model D1 & OREAGIREFE DA Kb/ NS <HFHT-.
Model D1 A33RHEFRICHR HITVVEZ G LI O D,
FERE L 1T BT D TIIEIEL 2o 7.
3.3 7—FEDEH
7 —F O I P EAEIREHEUC KT T RO T

T L2, BT T7T —FHoREESIFH A ED
B¢ 500mm, XY & OEEAET 1000mm TH Y,
=) :‘Fro“< i&“@u\. Model D1 Clx 7 —FHDEX
ZSUSN BT IZHNT THREIEIN S 72, Model D2 T

ST Tﬁ— BT(D)Eé D% F 500mm —E L L7z [EA
TERRHT L T DN BRROE GRS E T — FE%
Table3 & Figure 5 [ZENZEHURT. 7 —FHORES %
M Loz bk, spiEdhid 1 R & AGHe A dhT 1
ROEA RS KBS T L2, —5C, sheihs
2 OB IR K X 222 bITE U oz,
4. BHYIC

PC NT VA RRIET —FBOIRFHEZ R T 2
T LEARBEREE LT, IREVIERRAE RO & i o
YIRS ORE R 2 W Uiz, 5%1%, BRI ER
B RTEAZ R U CGEZR T — X B E1TH & &
BT, FERAER A FBLICX 2HUEE T NV OIER A ikt

LTS PETHD.
BE

[1] BISCRIEN /35 v 2 BT — TR0l A1) ~(),
TR, 60 [EUEUCHHIG, pp.213-222, 2014,

[2] BASEK S - GG E - [Fff | 3@iE, 2012,

902

Superstructure

Substructure

Figure 3. Numerical Model

Table 1. Material Property

2.980% 10* [N/m?]
2,500 100 [N/m?]

Poisson's ratio

0.15

Mass density

2.498% 10'° [N/m’]

Table 2. Numerical Model

Analysis Model | Number of Nodes Number of Elements
Model A 236 84
Model B 784 378
Model C 2,604 1,470
Model D1 19,428 14,566
Model D2 17,940 13,136
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Figure 4. Change of the Natural Frequencies

Table 3. Natural Frequencies [Hz]
Bending Mode Model D1 Model D2 | Result of BExp.
Horizontal 1st 7.25 6.66 5.98

Vertical 1st 7.23 6.22 7.08
Vertical 2nd 104 10.2 8.09

(1) Horizontal 1st

(3) Vertical 2nd

Figure 5. Bending Mode Shapes



