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ABSTRACT

Installing vibration isolation in structures, such as structures adjacent to subways, may be delicatebecause
of the proximity with the vibration source or because of the wave propagation path. This paper discusses on

method that install isolation pads on underground walls as a part of the vibration mitigation system, and also

on its efficiency.

The proposed method is proven to affect significantly the distribution of acceleration in the neighborhood of
the structure and to reduce efficiently the maximum amplitude of the vibration. It is also seen that installing
isolating pads until the depth of the foundations and deeper is more efficient than installing such device

separately from the structure.

This study being limited to the comparison of installation methods, further studies considering the thickness,

stiffness and other parameters should be required.

1.4 8

EA19 vlthste} BlEo] AGIFS A ANEE F
£ oM 333 At HEe] FeAR o
o)9} tlEoA AALE FHOZ & AAA] Bge H2F
H 7R WELSl REBHES o] W1dRAY 24
7} S7¥eta Sl Az e PdHE 722 g &
& AFE A7) A% xgo] ¥ ATFAE A9
THo A1, 1 @7t AR AlFHAA L Q. £5F
& A7) A8 Bte g AFY, AdAEE, agn
ARG tiF o2 F7) oA, JFAAMY B
Ao gE= JFdo] S A%, AE 2 AR 722 A

« FHALFYEA YR Far
o FEHPAL EETRI|@AL oo ELTE i
o (PRYWME 718272

AFTZER AT 2L & = Uk 2&FYo] o]F
A AR E FUEHYZ ATk ol e AF RN &
A AR5 20071 AT W5 shtolch 5%
720l dd3 elojEHo|E Alolo| IRHEE HXstn
Floating Slab& EMd3le] Ad =y EARE B
Wo] ALS-En lon, BdT2A 9] g8l sitzE=3
e Bt ol ARE HEZ At dx Yol A%
do2HE FXE7A] FFo] AgsHE A2 HAd
Aonys AFAc2RE TZEY YAE st 7j3
A5 fUsh= wo] gloy) ol Bz el
A4 & ok B39 JA7F A Qe AeMe B
%ol AstEo] 2= wiA Y 4AE ulrE o] a7 HE
o], AT T YRS ARRsl JFE Apdste By
< AHE F PP, of o wEA T WL Qs
AFHE W17 987 g7 YRT2ES Avke &

-724 -



£ HALE o) §3od AEL YN B, T2
o iRl el el FEEY $UE Bol) A%
45, FARA AR A AL AEAAE F
FasH W, SRR AR P, A 558
2417189 Ag 3k i Sl Ak

Az FHo AFALE AR dhAE E73

Hel| AR AT EY Brolle 4T 5 A= A
A7} - A Dk Aol PE BlE T2E
ol TLvE F UEF WY Holg TES] dA A
I3 Zo] AR HRTE A B e TR o fE
g BEshs 2 EY 42 gok LS AEsi]
ZES FAA7Ie B 2§ Yol Ak Y2 5L
EE AFE B 4 oA Aok mebA At QA
TEEY JFALE A8M A543 A4S nst
o & FES 712N FANEFE AGJHAN T o2
717k2) Aol A S BABAL WA 9 Auizk Hoj)
A 2 g Algeks WS nejs £ S o

B Qo Aahe] QHERAe) AMHE TEEL
o2 shol, AsHERE A A5 J# T
29 SHALS F2AF) Aoy e A
\

s meby WA W) PREE) el ek

2. 34 dA22Y

ARRAFE $Ah O QoM 7P F2E UEF st
Uzt ARke] BegE At E S JES Aol 4RIy
o7 dvtelo] Wtes gAlsh: Zolth o] F YaiA Gt
Hog TXEYN JFUN /R 492 etz 24
Pt YA o)7L e R R g 7 Qe AR
zsiaitt AFFAE Jeide wHoRe A4,
HAAAAR, AGAAR, FHAFo| vk & AFelA
T A47BA L AF AMSEle] Rg S RaY
Lysmer9} Kulemeyeri= T84 8 F8A2 ZAH: WL
2 BARAZAL REag e, o) whi e fahe Al
o fA Hgdch £33 @YTE 79 W3] FrE T
U BAXDel o Ao g REE

o =pV,w (1

T =pV. i )

A71A o g 7= 747 FHEEE S AGSHo|1, w

i = 47 e 3N &5 pr 9k, Vg Y
= zhz} w49 P-9he} S—3t SEolT o714 £ v
i £ A1) 3 4(2) NSk Bo] FAE4E AHgalo] veb

9 AL AES Bo3lEg 23 = uzdEE BT
58 F 910, o 737 (Standard Viscous
Boundary) 2} gt}
AAA7AAL) AHREE 7] dBlE F 48 P
AAAALE U BYxA2 o2 RE 7P S oS
Aoz g 4 gich

2 @rigkel| cha)A

C = p¥, [N'Nds )
A disiA
C = pV¥, [N"Nds @

AolA 7o A PE LS shgo] YFE AspHolUrhks o
UAd sk 3719 & Mo RN Fesd
Aato] Ak F34d-S BASHA €k

3. ¥itstEs M

AsHe e EYHRTH 2RSS WA QYT
OB AR o] FH RPN FH] Agshouty] A4
=Y YEgTE thealst 2o 7Y,

V(@) =), (@)+ ), (®) )

4Gy el 28% g 30U F2 e A 4EF
£ 23 FYAAEHUTTFEERE 4(6) 0.2 doj
=

2

'
-w'mk,

V@) = |75 Fuel@)
rae ‘(k, +k, —m,a)’)(—wzmw—mzm,+k,)1 T 6

A87 dd9 43228 Kraemer 7} AL e
AMgE e 2)(7) 3 2t

P (@) = 10 &.=s o _Vrefz /o2 a

- 725 -



Vref: 5x10 " mss
L, 10logv-10log(.33+7.81f/v+229 f*/v*) +102 (gp)
.. 1010g(0.0575 AvT ) (4p)

A : JAFAZIE (100Hz ©] 3t 4] = 10dB/m)
Vv QAL E (misec)
T - AFHA 7} (sec)

DN 89 F A FQ JE) @ £3FeFY
FBE 48 ¢ o] AL 4Tl UF gory

EY UESERE A5 5 Utk

SR I A
ym(w)—’k,,+kx’—msa)2] V(@) ®

fe ¥ ez 7¢ A8 Fig. 13 o] vepdet. 1
Yol A Ga}3ES 40HzA A F33) AASE R 34
HWAE 100HzZ g gt

PSO Force { N }

10 10
Frequency (Hz)

Fig. 1 Train Loading

4. ALY
4134 24

oo e AP o7t 4zt 4.5m, 6.5mSl 3
E9 F3%7t AYd ¥99A U= Ao, 4y 4
W& o7} Fadithn 7P g}, A ES 294 A3
B HYTEERRE $£30E 16mEA Jlon F$E
8mo]3l X[t F o 2A o] 15.5melx 7127} AlEH T
U}, AFAFZES FYES AYFE HEIn 82
10mo)z 4d s AEEHE 11m, 20me) 242 9

A} F2EY AEL Aol dal FeAz 24
o FHE 2992 ROE VIHER 49 BolE sl
AHELLS AT 22 B30 Fig.2d] uehd
uh¢} .,

iAol ARS8 BiA2) E49X)= Table 1.9 YERA] 912
o} o] & AHATH HARE Y AP gt 27
£ 4831 A A= EPP =24 F250mmel] thét
Wgolch
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Table 1. Material Properties

Aliuvial | Weathered | Soft Concret EPP Pad
Soil | Rock |Rock | (s
Young' ]
oung's 9.81e
modulus 1.96e4 | 4.17¢4 |~ s 2.3e7 163
E (kN/m2) ___J
Poi Rati
ossonRalio | o35 | 03 |02 | 0167 | o
v)
Bulk modulus 6.54¢
K (kN/m2) 2.18e4 | 3.48e4 5 I.15e7 679
Shear modulus 3.92¢
G (KN/m2) 7.26e3 1.60e4 5 9.85¢6 74.1
Density
p (ton/m3) 2.0 2.0 2.45 2.4 0.012
Internal
Friction Angle| 30 32 40 40
o(®)
Cohesion
. : 2.
C (N/m2) 29.43 19.62 (3924 10
Damping Rate
£ (%) 3 4 5 5 9
42 o H
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Fig. 4 Vibration Wave After Equipments
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Fig. 5 Frequency Response of 1st Underground
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Table 2. Peak Acceleration at 7Hz Frequency
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Fig. 8 Frequency Response of 4th Underground

7Hz Peak Acceleration (dB)

EPP12(50)

1st nd 3rd 4th
Before | o0 | 576 57.5 56.5
Equipment
Bottom | 55.8 55.7 55.8 552
1.2m Depth | 55.1 55.1 55.1 54.5
2.4mDepth | 54.6 54.5 54.6 54.1
Bottom
o5mcap | 57 55.7 55.9 552
1.2mDepth
osmGap | 552 552 55.3 54.6

Fig. 7 Frequency Response of 3rd Underground
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