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An Experimental Study on the Vertical Vibration Transfer
according to Rahmen Building Structures due to Train Loads

A g W
Chun, Ho-Min

ABSTRACT

The vibration on building structures due to exciting vibration forces has been studied only for the
vibration level on existing buildings. Recently, several researches have been performed on the prediction of
vertical vibration on structures by using an analytical method. However, these studies have been focused
on mainly the vibration analysis through analytical modeling of structures. This study aims to investigate
the dynamic characteristics of vertical vibration transfer from lower stories to upper ones on the Rahmen
building structures due to traffic loads. In order to examine the characteristics of vertical vibration
transfer, the mode analysis and the impact experiment were conducted several times on one building
structures. The results of this study suggest that the characteristics of vertical vibration transfer are
different in terms of the type of trains.

1. A 2

AEEF FTE LE F UE WEL AZE v ol W7t TS vdE & FoAo] AEH olo] B
A7t of2] Eofol A o] Fofx 1 gtk =3t olof tig ALAF I M E A7t o] RolXm Yt A
THEe WHE Tz} Wdy P2 B3 dF2M AFHe)] FANFL &2 F Y= et Y
AE 7HiAle nFaFol 48 7170l AEZ AN AFF oM FFHE $£AAFo] AGHHUA ve}
s 7 BAe] $EA ] Wl gigt A7E 23] n]RE AFolth ojd] B ATAE s} AHASRS £
$g o 7)5S FAl ALHE A5 ALA o haio] AP AT B et Lo £ANE AP
54¢ 4382 T 248 ASFA 1FER AdHE AEHAY AL A
2 d7dMe 488 dAEte 78 1FAE E4HS B o2 EdE AgHE: s Jeh}
AEEAR H3tE sopdt. APWAzE Foste IatolM QS Tz o2 4 AZE 1))
o gt APE dudY FHoz AN 7‘P—E74]E o] 8% A5 FHL AN A FHANIER
X712 DP4M40E ol838te] & AFd RN FHE A3E ANAFY) NEELHn W55
£5 $Ho 2 g
2 droMe 484 A5 ST o] U 2L AEAEE B
D AFHE 43N dyoz sghs IF5e sAN 7A&sa s,

¢

« ARYzFoisa AEe QYA

- 469 -



T

2
Ehh ® 28

Ausle +3

25
(mm)

e B
(mm)

(mm)

AANEEE

TFEZXAE

(kgf/cm®

350%700

350%900

350x600

4125x%4500

210

s o

Al
a0

P

2

ojn AaETIAYE MAREE 210 kgf/cm? ot} HAAE
a3 19 JEhiglt. Ao AYALS vehdnh

249

)

Data
Physics
DP440

4 channel
Dynamic Analyser

Dytran
3191A

Sensitivity @ 5,000 mV/g
Range : 5 g (output)
Frequency range(£5%)

: 0.1-1,000 Hz

Dytran
5802A

Sensitivity : 0.95 mV/LbF
Maximum impulse:8,000 LbF

Digital 7telgl (Olympus) 1

19000
[?ﬁnﬂ

BRA0 A25h0.

35 m

T =
assxf ©EVER G
o . 3 o L

|
I
THL1TE1 . " <

RA65)

—

Iy
16900

o
—
o2
x
Mo
o2

BPaL

M
fin]

~ 470 -



542 delaan. GASFol @ £AUF WL 13, 23 339 2w TPV ALEAE WA
FER2e) AFALERS BIHAH(Y 20)

P T —TTT
: . } {1 ) A IEENEER(AS eREwAR )
R —op-r p
d LYITTFTT | N RERRAR]
2 N\ EH AmEN
Fy
1 g T ITIT IHH)‘EQ Ty T
I saex | Aex
t1]
T T T Ty 1T T
BN
i HasH b nasn :
\ asm
- AlS: =
@) FZEHE ) M8 A P=CHHT ) 48 B #x-tHE
a8 2 aHBe PTxEEHT I AY cinig

AR 18 23uE ehis) A 28 Zue) BEsAA Baoln AR 3¢ AL W HEEAE Lebdo,

AR 2. 223514 AR 3 7ESEA

3. JEEN 24

31 /ST A
e AYLE Arste 2 2 IHAFSFE Tt SHAZEM7(DPMO) VNN s Adet
%=(transfer response function)& STAR™ Z 2 aalelA AntE EAs g

E 3 2 2(GNe ngrss At winme wisn s
an
c Frequency Damping
== (Hz) (%) w
13} 155 261
2% 35.81 2.23
33 66.03 456
43} 76.33 2.84 e
5% &2l 152 2% 3 thEEel MYES (2 ®)

- 471 -



32 ot ol E Bof Jizlof| ofF AW FE ME (HE A

AEEAE & BY F9 AAstn GYE rjd A7 AL V)Tl AT 2 B G Ao
2 7geH 1%, 2%, 339 7Rlst] 37 3 Rz deHe £43F 38 SA4S vasidrh(ad 4 2
d95) zZ 28& 234 dAsHen 1

32 33 7138 ARE 3F3Haveraging)ste] Ve
a9 49 3¢ 5elld & F %ol & R n{AFFt FESHO VA duel & Aoz ey,
ol wi ¢JME Fnjo] o3 white noise FENQ 7HRe] &) UEhd Aoz @ad 4 gl

&R 452 ded de FAHY AFrIgd ZA A ARHE ALE: dEHyen 5@
e AFFdA AFFE FH0F] ALHUA IR AFFFGE@0~0 Hz)dAA FFHe d4do] vet
Soh(2¥ 4(a), 28 5(a) EF 2AATT AAAS SEHAL| Y 1304 2502 ALEHAN 7
AHA oY 3"°ﬂ/‘1“ 2% W3} 2 Az veuA dgkth

AERAN 3 FE e dE ANEF “""’ﬂ H3 2AFF Aol FdAez AA AHstsHe E%
£ Byed 3P%—‘?‘—°ﬂ*1 dETE ALHE Feode dold 2AE vehidt F AXFFY 1HAEF
AN E 2 AFol HEHUA AFHE S48l deEde s ¢ + It

2 d Kl
23 A9 Eﬂr% 21 AEdelM JHE AFe AR dede A Bue 52 dAdHe 154
2ol an& A #4% 5 AR

0.00020 - 0.00010
: [—Gi.1 : i1
—G2.2 —G2.2
——G33 0.00008 - —G3 3
0.00015 -
o \ @ 0.00006
g 0.00010 g
g \ . © 0.00004
] ] T AL wh
‘. | P |
0.0000 \\ M 0.00002 l Aw \/' _ l A
% 50 100 150 % 50 100 150
Hz Hz
(@) 15 JHRA (&) (@) 13 J1TA| (#o])
0.00020 0.00010
— G1, 1 — G1,1
4L — G2,
— 8§ § 0.00008 — G3, §
0.00015
o © 0.00008
f; 0.00010 3
g & 0.00004
: Ll : /
0.00005 N 0.00002 \ N Z’%
0 E c Ci 5 o I
)3 50 00 150 0 50H 100 150
{b) 25 ZIEIA] () (b) 2& 217A (Bo)
(G11:158, G22: 258, G33: 3% ) (Gi1: 158 G22:2&, G33:358)
38 4 2 & 1NAL 15, 25,35 8B (¥) 18 5 2 5 JKNAl 15, 25, 35 S (o))

- 472 -



0.00015 0.00010 —
—G1.1 —= 61,1
— G2,2 — G2,2
—=G3.3 0.00008 —G33
0.00010 [\

9
o
2
2
3
<3
S
=
>;%

]

- TR P
T A

Magnitude,

Magnitude, g

00 ’ 50 100 150 00 50 100' 150
Hz Hz
(0 35 JHEA (E) {0 35 JIRAl (B )
(G1,1: 15, G22: 25, G33: 3% ) (G1,1:1&, G22: 2%, G33:3%8 )
a8 4 2z & J18Al 15, 25, 35 SH (8) a8 5 2 & JHEAl 15, 25, 35 SH (o)

AEEAE 1% 2% 35 2 uel 39 4482 Gt $AY o usE A5l dated £A1F
Aee 24adt. 1Y 62 A7 2 W12 2% 339 YAFS vendth 2 29 AR
SRR S50 98e @ 4 Ug. E@ 9AFHE 2 QHATR@EAIAME 29 79 Uut
gic,

; § : $o |
£ 2
: § 5
000051 0.000054 . DO005 |
.I\lL — Mot ke,
50 100 150 50 100 150 S0 100 150
Hz Hz Hz
@1z 2= (P 3z 2L
1% 6. 15,25, 35 2 29 QAE
oo [Ei o — G611 =611
0.000° - 0000 — 0.000%!
fomo fomo Soomr
£ % H
) ) £
00005 0.00005
o m i P, Ty JA V. % ctbhns
50 100 150 50 100 150 50 100 150
Hz Hx Hz
(a) D&HHA st (b) F2EHX UHSIE € sl2¥xt d¥sts

0% 7. ¥AERY HE YHSE

- 473 -



r\r e
— A
e
By
=
—
5
lo

lO _{o
B
o
=4
>
=2
2

NI
o
o
R
_O‘L
o
2
ta
-
o>

$39l Aoz £
}.

S =

A %—%El ?‘1’%01 V}E} ,\°IE¥ ol ¥el 328 3

2 29 8)dlA Uehd Az 29 709 4T gdE Zlﬁﬂﬂ%rﬂ 71%E
Re=N

% 8l He #3371
Eo] 93e u]d Roz wodth wHA AEE YFHE LFIFS HUIFFY AV wet Fold
AFSHo] dehd = UL E AT £ ot
0.00010 0.00020
— G1.1 — G1,1
—G2,2 T G22
-_—G3,3 — G3, 3]
0.00015
o o
o o
T B 0.00010
z &
& g
s = | h
0.00005 | l.
% 50 160 150
Hz
(b) st=Hxt sHtM
0.00020 0.00010
— G1,1
——G2,2
—= (3,3
0.00015
o> o
a 'y
T 0.00010 g 0.00005
H E
g | g
= I =
0.00005
% 50 100 150 o

(G115, G22: 2%, G33: 35 )
a3 8 M=o AXste] Snsts FxletEol 2F SE

4. 4 B R £F 97N

Gy AoEAYE AFF2EY FAAT AL 54S deta) fstel duyAel 1) ARl et
of A4 AAaFol S WEAL P2 FAYYS] F4AF AYUYE AASAG. Ao o3 27
Y 2%e 2Asel et ge AES N

— 474 -



cAggond £3A% AUEHS BT A3 24 QEEE
qold 2% 2 AgHE @42 Byt 2 9P AES 9o
4 A3 w 33N $30%0] FRde AFE Uehith 43N B3%e A ge A
g4 Aol vd TAFF ARl AUHCE A HHe @4 nEon AFFolN 4FRz2 dgy
Bo1 AHE USRT, F AEFS] 2A5S AAAAE B4E Aol deAA 1

2. gate iHstFol wel YT HEA b JAEEHE Fol uEEt 2LHIAHKTX)Y 3§ 1
AEHUN gasts Aoz L}ﬂkl—"—‘)r g2 O'T‘o“L 130M 372 49y

2 oy

[o

o

] : AAET7E 7152 3 AEHE £4AF 93
nF ez dddd. weM dEE JEEHE wEetFe dEAFEF 27)d bt old EsHoe

ke
L
o
)
5
T
1A
S8
ok
Iy
o,
i)
nﬁe
rOl

#@Alel 2

B a7e $EReAw 2472 dT(R05-2003-000-11968-0)A 9 2.2 +H5L.
#a 2

1 AT A, 1997

AoYl, AT QHAES AFHE Ryo] B A
59, FUE, W22IAYE AFBY $4E
xﬂllz pp. 37-44, 1999. 11

3 AEwl, olFF, F3E, “dAtetFe] o AEXFREY AFEA W B vz A Qe 253
%E-E—d 1748 125, PP. 11-18, 2001. 12
29, wejd, §hdE, A Add
A184 69:, PP. 55-60, 2002. 6

5. BN Fu, REMES OB, BEHE, 21(1), pp. 10-13, 1994

6. HeEES 3A, ERE 2 E ASERYOREEDRATE, AAREBERERATE (470), pp.
151-158, 19%. 4

7. BHWGAN FREER, BERNIREIOFFE, BEHH, 2101, pp. 28-32, 1997

8 AAEELS BEERDY - hEHFOMERB Y2 TN, A—2il, 199, 3

9. BT ¥, BRE- FRHATAF, KEIEKE, 1988, 1

10. The STAR system manuals, Spectral Dynamics, Inc. 2001

11. SignalCalc Mobilyzer manuals, Data Physics Corporation, 2000.

o
2,
2

dge] #3 A A7, dEAES =83 Alsd

4
i
o
to
9
oo
e
e
i
Lo,
e
N
>,
ofn
Jm
o,
2
I
£
oL
;

A
o
o
i
M

25
o

- 475 -



