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Propagation Properties of Subway-induced Vibration (Part 1)
*Groundfblorne Vibration——

Jun-ichi Yoshihara Mitsuru Nakamura Yuzuru Yasui

Yoshihito Nawaoka Shigeru Hirano

Abstract

Measurements of vibrations from subways were made at ground surfaces near subways to investigate the properties
of vibration propagation from a subway into ground and to build up a data base for the prediction of vibration from
a subway.

It is shown by the results of the measurements that the forces of vibration from a subway are prominent mainly
in the 40-Hz to 80-Hz band, and that vibration from a subway propagates in a two-dimensional plane intersecting at
a right angle with the subway structure.

Two types of simulations, one a simplified method using the principle of superposition, and the other an FEM
simulation, were also performed and the analyses and the measurements corresponded satisfactorily.
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—Rsexp(—jsH,) }
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B3 L Teexp (JﬁsHs) +R36Xp(_j/33Hs) =Tsexp (jﬂ4H4)
Toexp(ifHs) —Rsexp (—jfsHa)
= (G4ﬁ4/G3ﬁ3) Tiexp (jﬁ4H4)
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HL,

an=Kk,8iné
S =kncosl
kﬂ = w/vn

c T, BRI B 2O L EITIE Snell OBEH]
W RE Vv, Va/sing, =V, . /sinfy AL L, an-1= any
Lo =K 1 — @y =K — (ky sin 6,)2 TH %o e
5 (R, ) B 2EENE, SItA=ns o RERBE
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U= [2K, (B. +B.)/{C, (B, +B.) +C_ (A, +A) }]
cexp [ilwt—aRy)]
= [(1+K) /2] [(1FKs) /2]
*EXp [J (/JJ4$/33)H3iJ. (ﬂai/jz)Hz]
B.= [(1+K.) /2] [(1FKs)/2]
*exXp U(ﬁ:ti/j’s)Hgij(ﬂsiﬁz)Hz]
C.= [(1+K,) /2] exp(AH) — [(1FKa)/2]
exp(—jfH,)

Kmn = (Gm/jm/Gnﬂn)
L=20log (U) 10 log (Sr,) — 8.7 (Skahara) —AL
............ @
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5 DACEIRIETH 5o SFEHMERRRE U 7o I HA O P,
SRR 1 Hz €y 9 THRA T & OIRBIIIEE v~V &
L, 2 e ORERL/14 2§ — 73 FIRT RMS +F
WLI-bDTH b,
M— 1 6 3 FEkmEss GEvRR, M) OBAETDHY,
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