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Safety evaluation of sound barrier columns on a railway viaduct for high-speed train running
Atsushi Hasegawa, Masamichi Sogabe Member (Railway Technical Research Institute )
Ichiro Sugimoto, Seiichi Tottori Member (Railway Technical Research Institute )

When considering the train speed-up from the side of structures, safety of not only structure itself,
but also additional structures, such as sound barriers, should be studied with regards to resonance
generation. However, studies on local vibrational characteristics of additional structures, such as sound
barriers, have rarely been conducted until now. In this study, modeling of both a standard rigid-frame
viaduct designed for the Shinkansen and its sound barriers using the finite element method, a
numerical analysis for the behavior of the sound barriers and the viaduct, and a comparison with
actual measurements, were conducted. As a result, the following items were confirmed that stress
generated at the base of columns can be explained through wind pressure of a train passing and the
load of the train itself, increase of the stress can be nearly explained by the increase of wind pressure
according to the train speed-up, and a measured value of the stress with a maximum of 8N/mm? does
not cause any significant safety issues.

F—U— B @k, PEEE, JHERE, 5— A ERNA

Keyword: speed-up, noise barrier, wind pressure of train, rigid frame viaduct

1. Lo

WEE it S

FIEDBHEL IO W TEARENO WA 5 RHT 5 B8, =] m —
SRR AEGOBAN S, WEPAKILO &L 0B FRESD S | S B
HWHWEDDLEEEIT DN T ORI ET> TB < BEND L % T
B0, ULinUsnts, Bsaes oMy o R s i (T s add| s ey
K, HDVWRENENFT D5 — AL ERBOIM L~ ’}7{(“ e /:i:’i'“igﬂ & hR B s
WOEEMER AL EITDWTIE, ZHhETIT, HE VRN REY S AT ~ﬁ
HENTWRVWONRERTHS. SRNTIE, Hnms— @ ety Fi%RS5
AT L OB ER XA AR E L, SRR R LIl
WECERICE D ZOREOERBEEZRITH L E L. B 1 B REOME & 8% BT ER
2. MRATFIL

#* 1 #ElET

B 1 ICBERE OIS & R E RIETERICM T S BER vorgs | Brvs | MrkmER
EFET Zﬁﬁé‘f“ﬁn‘&& L.7= %ﬁl;t, @mﬂ%ﬁm@_}: REA i< 26.5kN/mm1 02 24.5 kN/m?®
ICH RO ENT, PCIHEHE LIAAIEHE L2 T BitehE | 22.0 kN/mm? 02 10.6 kN/m”
Wa, AT, &<I2H BT OEIZAEEL H# | 2000 kN/mm? 0.3 77.0 kN/m’
I,

22 1 ITATIC W Arelifnaord. | 2 IS ET IV
ERT. BNTICIEEED Y Y v RERZRWE, BaET
WVTHL,RCT—AVBEE 1 7Oy VORFFAT 7, i,
BigEEEET AL L. RWRb AT T EE s L.

e I e



EREFIITHE, LiBicmA, A7 72 &58 RC 57— A
G EET e L.

[ 3 12 N #d 100km/h, 300km/h IZ351) 5 JRIERHEOE
FNOEZ7RT. EEMNEETIOED A HMENEL, %
PIDREETF—4 L OMEFE L THERL, Zh2BEME
& LTkt U TR RIS B A & i L 7= 9,

AT, FIEBEONEEEBEICH i, 25
THRMEOEIICEDBEEEZT LT EEbOEL, HRE
FEH A O RS T R I BRI E B I B LT L 7z, 7272
L, BEMSRENTH /-0, FlETEHLEMEL, 27l
HOEFIEERL TR W:, Za2fEF I
L CHEAE(10 WifER) 2HMEFTETIMEL, ZhEaBH
T & LT Tl Lz, Bdride— Rikick 047
2HOEL, BEEEIZET—RIZMLT 2%&®HAL .
Firr—AE LTI, PIEEEENTA-FEL, BHE
T, BHRETILEBIZ 100~400km/h 1240 L THEH 21T
i

3. A e AR AT RS R

4 \ZEA TR R A RS, FREA T 7+ i+ B B
Hekd LTHNAE— Rid, 10Hz ERISEREL TEPL
THEUTWS. K 4(a), X 1 KB 2KE—RTHBHN,
LOERDE—FHAFELTELTWE. X, H BEMO
AHOEIUIE 4), (DIZRTEIIZ, ESITHRD 40Hz
MHETHELTWE. - T, BiFiERs 0 H0ES RN
FtRIcH LT HRIcEn L s o,

240

.....

z
Tl

Oumun Bet Mode 2 102281 He
tetorned(0.5). Totd Trenslstan

240

asssans;

T

Duwut Set Made 20 40 03788 He
tatormed0.491E Towd Transleton

(c) BhEBESH 2R E4(40.0Hz)

BENm?)

!
H
-
#
€&
®
W
40
&
I
*
Rl
. In
v K
‘ i
ic
(b) £HETIV (c) FEAIE
B2 firETIV
e e [ #100km/h
o ;/\ S S
500 —/— > = = *N
o I, TR
_sw —_— _— _— _— — —
- —
=1500 -
-50 0 50 100 150 200 250 300

G (m)

B3 FlEREET )V

Dutput Ser Made 3 1082270 Hz

tetormed0.73): Tomd Trenseton

(a) HEFBEA T 7+ +PiEEEEN 1K€ F10.2H2) () Firb AT 7+EiM+pEiEfn 2 K€ — F(10.8Hz)

Ounsat Set Mode 21 41 50425 Hx

taforaed0.615} Towd Transletion

(d) By REh RIS HEFIN(41.5H)

[[ 4 FIHEEE TV

=R



4. WERIEERSE AR R

4.1 AR i T

[% 5 izH# 100km/h 3£ TF 300km/h ETHRFIZEBT BB
TERENAH A H BRI BT A RIS A A A, X 6
iR, B 100km/h OHETE, $2ETFIOK
BIIERITAZ N, 2EETFIVNZOWT HAIHHE AR S X
DiRBHOREDREIZNE L, ZOMOPHEREIZL-
TOREHLTWS, ZHiza UTHE 300km/h DOHE,
e AR, BAETIN, REETIESICFRSRIGE
E2RLUTWS, Pl ARE, 2ETFIIEFAEGERIC
LB RENEN, FIBAEE T EOHMMAEFICERN
TWwa, f-7T, YEEENO H MEOEAIE, BERE
MAFEREOEELZITRERIREERLTNS.

B 7 AR T 7B LOHRRA T 7 ORELENEEEZR
T. WA T ERMA S 7 OMEEMIZYNAH &2 D
B 1Rl ICREREICLDEUAM, MRS T
MAEFEICEDIHEE N, ZhBRFAZ 7iICEb O
FeEMiRE N, WFOHBEEMITZ LIZE>THAELT
WA I Etbhing, ok HBMEASTHESKETILON
M, KELEEERLE.

B3 100km/h DA TR, FIHHEARICHETS L, H
BE257E0RMAT TOMBELEMOEINKEL, IS
PEBEOEBE DAENEORENERNTHLIEEA
A, Fhizx L, B 300km/h TIRHPHA S 7LD F#S
AT TOMBEHEBOLENAEL, FEEAROBEIZEL
THEBASTRERL, FISEEORERYENTHS
EEALND.

Fi, PMASTTONERK 8, FffbASTOIEN%EK
9 (oRY. BiE 100km/h OBE, FHAT TBLURFDL
A5 7 EBIHRREDREEIIEF I NN, LML, A
HEEEE 300km/h DS, TR T FI3FIHEEEDREE %
FTWwiandt, Fb A 7R EREOREEEZ T TH
LT EMbha.

0.2 V=100km/h
E ’ r— . .
£ 0.0 \ P I N \'. 4‘/\; :;\..‘ ‘f”-\ {
a =0.2 o — kAl b =
S i —
= ¥ — K5 237 &N
0.6 . g . ; ; — M) 257 F il
0.0 1.0 2.0 3.0 40 50 6.0 7.0 80 9.0 10.0 11.0
By ffl(s)
(a) FIHHE 100km/h
0.2 V=300km/h
E i A W
é K AR j"'h MM R R Y
Mo Byt dd hiv RiS RE7 R4S i & .
B0 RO W —
g ' T [—FRS AT A
i - P 237 F il
0.0 0.5 1.0 1.% 2.0 2.5 3.0 3.5 4.0 4.5
B fill(s)

(b) ##HEHE 300km/h
7 b A S, PMA S TIREE

— 128 —

KEEL(mm)

5 H(N/mm?) KRBT (mm)

B HIN/mm?)

5 H(N/mm®)

B AN/ mm?)

1.0
0.5
0.0
-0.5
= |

4.0

1.0
0.5
0.0
-0.5
-1.0

0.4
0.2

0.0 |

-0.2
~0.4

0.4
0.2
0.0
=0.2
-0.4

V=100km/h

—— HIAKR (20KE7 M
——— HIAE N (B €70

0.0 1.0 2.0 3.0 40 50 60 7.0 8.0 9.0 10.0 11.0

W fifi(s)
(a) ZIH##E 100km/h

V=300km/h

(b) FIEEEE 300km/h
B 5 H BRSNS A8

V=100km/h

—HAR B (R KET W)
HIBX AR5 1)

0.0 1.0 2.0 3.0 40 50 6.0 7.0 B.0 8.0 10.0 11.0

Bl (s)
(a) ZIHHE 100km/h
V=300km/h
= —— HR AR T A
oo HIR M BE(REST 7 A)
0.0 0.5 1.0 1.5 2.0 2.5 3.0 .5 40 4.5
Bf(s)
(b) #IHEE 300km/h
4 6 H BYUSIS J1
V=100km/h_

0.0 1.0 2.0 3.0 40 50 6.0 7.0 80 9.0 10.0 1.0

B hi)s)
(a) ZIHHFE 100km/h
V=300km/h

B MN(s)

(b) #IHE#EE 300km/h
B8 A S Tk Hik e



4.2 %R

B 10 i &M O i Rtk E =T, @iREEE, RO TH

T IENTES,
i=GRIE - ()

ZTNT, §RERERE, 4 RBEMRIShoRKE, £
MBI ORAETH S,

L, Eho H @SOS EOIREEICIE, FlE
HE OIS BIERMMaANkEhTwakzs, oh
Sid, HEGERTOMRERREBRLZL I EE2MTELT
B T, FRBAS THERIC, FIHEEEOHINICE
2 EER I S —iRink s Th 5,

FIHREZRSZ1T5 H HEOMREEIREbE <, #i
B, ORER, PR ST OERREIMENEE o T A,
FHEb 27 7P MEEDEERD, MHEBEDORELYZ
CTwaEERSND,

4.3 PR fE & o L

X 11 (2B ¥ BERAS VT H BRI O S BT % b s
BEEHBOLEEAETRT. INHORA, RB/MEEEEL
Tz, H BEEIRO IS OB, FIEEE ORI
FEWRESRINL 7272 06E%, HEO 2 #THNT2)TH
HEHRATES. Fie, WEHIZ, 2EEFIICL55EM
TSR N —E T BN E 2o, FOM/IE,
RATH 8N/mm? 2T, L2 EMEORWETH- 7=
i b, BERHBRSBHEEIN LM .

5. H&¥

TR R 7 — A A L OB F B R % RS &
LT, ZXABEERNEENCE D FOREEERK
MLxE.

(1) H BI@ESRICTRAE T 5D B AR & 55
MEIZLIDEC TS HOEHRATES,

IS ORI, HEEEM IR S FH EE O8N

Lk DIZEHHTE S,

(3) MEfEE, RATH SNmm2iEET, L4 EMED
HWETH - 7=,

(2)

BFE IR

D ERMESE, MAEEZ, BEE=, Wl &5,
EARR SHRBEBICB 53 ) - MRER OB
HUBRHEICB T DI, EARESMIE, No.724/1
-62, pp.83-102, 2003.

2) BB, BRMIEE, AN, B mE

FIEITIZ R 0 4 U % B & BESAE RIS 1 1B § 5

i, AR 60 BIERFEMIHERMEMEE 1

-561, 2005.

mHhH, QRBES, MEOE, W S

MEEE — LT HA A B Y x A OBWISE BI Bt

98, SRl Beildi e > 2R P A(J-Rail” 98)MEE

%, pp.71-74, 1998.

3)

—124—

5 H(N/mm?)

B H(N/mm?)

V=100km/h

0.4
0.2

LR R NN PRI NN TR ORI YOG TR )
Sy T ot e s soain e madie )

-0.2

-0.4

— K55

0.

0 1.0 2.0 3.0 40 50 6.0 7.0 8.0 9.0 10.0 11.0
F5f(s)

(a) FUHEHEE 100km/h

V=300km/h

0.4

0.2
0.0

ey

-0.2

[ —rhs2

-0.4
0.

WERY

H &5 (N/nn2)

H& A (N/mm2)

0 0.5 1.0 1.5 20 2.5 3.0

B§ME(s)
(b) #Hid% 300km/h
B9 Fis 25 T hik

=/
| E—'a
2 i

| e
0 100 200 300 400

SR
10 &bt OFRIRE

35 40 45

10 —o—HEH

—o— B #5257
8 | —o— sy

500

I e N L -
© o o o 0o o © o o
|

1

200 300
B BE (km/h)
(a) H BURANRIRE S

EX- 378
— — EREF M
O MEM | "
0 100 200 300
BUSLEEE (km/h)
(b) H ZUgA5E 5
[2 11 H 28 BE 5RO Js o fae A A

o O O O o oo oo o o

400 500





