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- e Fundamental Study for Controlling Ground
= \ibration Associated with Deep Excavation Work
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Vibration caused by deep underground excavation 1s a serious problem that can cause not only human suffering but also economic damage such as
ground subsidence. However, the actual conditions of vibration caused by underground excavation have not been clarified. In this background, this
study began with the most basic issue, evaluating the damping characteristics of ground vibrations, to determine whether there are methods to
suppress vibrations generated at great depths underground. A basic study was conducted on the 1dea of intentionally placing alternating hard and soft
layers around the vibration source to dampen the vibration as much as possible before it reaches the ground surface.

3 0)~
€

4/ N
Versiy

T RREIEAICEYE LEERINMMRICEZ SERERK. AHREENELFTAEFTTHLS, #HBHHEEVSTEFHNEFICLEY 5 HE
RGERETHD, LHL. P TOHRAIIEIC J:")*'L%?&Eﬂd)iﬁ"(ili&/\ztﬁﬂbb\lhﬁo’CL\foLL\ 2: 5 A e ODJ:')?ZLT'EJ"%O)E
iﬂl"Fj(mx’C%*_LT‘?&%’&HH%'JT%)?’J‘&@#E?‘%)0)75\&L\’)F'cﬁ B(Cxf L., tBREOBRRFEZHEIT ALV IHEDE E’J&’I’ﬁ"hb\

b%wtoﬁﬁ§wm¢étwl R ZHERD B JE = IREVRE Y ICECE L. milﬁﬁ#ﬂi?émkuxéﬁunﬁéﬁégugy
A4 T7ICEELT, % E’J&*ﬁ“‘f’i’%ﬁ'ﬁbf:o

I AEIRBERARIT & 5 Mt PN SR IR A A D BN B SR RABR

/E;-& 1kHz ~ 13kHz

)d]ll

IRENODIRIE & BBt DR B K
0 2 4 6 8 10 12 14 16
1
- = - X exp [— — ] (Bornitzd1X.1931) TA8S =
IR %= PSR Vs = 195m/s. x . ) Vs = 230m/s BN cTRy =] .
5&%:‘6:(:‘}5'%%37?—_3)&%%—) IR R THEE (R= k x- =) . A S "
e A S A
Tt + F x
=+ 0.01 L u + A
: S -
EIh%o_om Z¥o>T) A 15&53&@?‘;\‘ -
= SKEE23.7% (BRI ., +  EELRRIANEE:
Vs = 190m/s
0.0001 y -
TAHW25 T + A,
. Vs = 180m/s e
=& A== A 1= 0.00001
A, A,

MEBRIREIDRBEOFM TIE., PN omhHHEERE L TEAMKORNEREICER Lz, ENGEER TSR EEGEUR
2K B—RITTOERNKRIERBAERZITL, EHOEIRFECTAAE, BITFENDL., EXMTERICK AEZ/ NI
ADEENCRIRBBENT 2 A EZERLZ, 74— )L FEBRTRERKEREEICK 2IREGEDFTA Z ik REEIC
TITWL, BABEZZELI-LELTERRE LTOEAMKORABBERFEZTMEL -, ENEHER TR SN -RAIEE
EHEABELRFHITD I 4 —J)L FERARTHAISNT-AARETER L 2B L. TORER. ENABRTHLHBEOREN
sTAlAfEE THH L ER LT,

PR ORREIC & 5 B BIRBIO MBS R

TnITI

iR B & (kHz)
Y1 — Y2 2 3 4 5 6 7 8 9 10 1 12 13
I 1
| i — T Bl
0.015 - m
0.02 A 1em 18
0.010 - — '
0 0 I
0.01 0005, 14 ' 2em 1=
e 1cm 2f&
0.00 1 0.000 -
~0.005 1 2cm 2/
~0.01 -
~0.010 1 . =
—_— ] | ] L= \\}:Z/
-0.02 1 /EZEI:}I_‘E[I]EEIb //n }
~0.015 1 1T - 52388
0.00000  0.00025  0.00050  0.00075 000100  0.00125  0.00150  0.00175  0.00200 0.00000 000025  0.00050 000075  0.00100 000125 000150  0.00175  0.00200 0.01 HE/E C—abh }i%ﬂléﬂ RIS

time(s) time(s)

i ZihH S EEIRENIDHNH| AE L L THUEERNICEE SN -TEHOEE L HRBENEEFEDEGEEICSE A HZEFRET L. ZERNHERT
XTSRXRFyvIOHEREBEERE LT‘%AUD'&/\J&J?}&UDE%FH’ DELZHREL = BE—/NILRIZEKDHEIRTIE., HRIBEN—E Z &5
LZEMICEZETEIE—RDIRILTF—Z7HAIETS_E T, IRIEENABLT S EZHMNILT-, EERIERETIE., FEETD
BiEK., REREDNTFHLTEHLRRETLLZDITDOND, BEROFEHFE COIRILTI—EXRIZE T, REENABDT HERHE
o=, BECEERNEEDELGAMEICLSIFREIEBZHRET S L. ZEEBEICLTAHAEGAZENSES LT, R F(
N AHEMEEDIRENEIFEINHINERE TEHAEMENRE I N

—

For further information, contact below. JREARER (2023)
Prof. Reiko Kuwano SR E

Bw-304, Institute of Industrial Science, the University of Tokyo RIRKZE & ERTPZE AT Bw-304
TEL: +81-3-5452-6843 Bah. 03-5452-6843
E-mail: kuwano@iis.u-tokyo.ac.jp E-mail: kuwano@iis.u-tokyo.ac.jp




	スライド番号 1

