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Abstract

The final purpose of this study is to examine the uses of coal ash, by —product from
thermal power plant as a type of filling—embankment materials and the reuses of ash
ponds. In this time, to investigate the dynamic properties, we made the test piece specimen
with coal ashes, and obtained the damping ratio. In place(ash pond), the damping property
by underground wall was investigated before and after soil improvements. The damping
ratio of coal ash test piece specimen of 12% cement is the highest and that of 9% cement or
chemical grout, that of 6% cement is in order. In same coal ash test piece, the damping ratio
increases with decreasing the void ratio. In conclusion, it could be said that the damping
ratio increases with the stiffness of materials. In the ash pond, the damping effect is the
most when trench is set through the vibration wave propagation course, and when soil is
improved the higher sitffness of the improved soil is, the more damping effect appeared. It
is justified to obtain not only the dropping of permeability and the strength increase, but
also the damping effect fairly by soil improvements.

...........................................................................................

sEdAsolM FiEE Ause g - JEAZAM gy HrIE JAge] AEEe AT A
T2l dgoz, Mesle] FAYAL THEY S5t Mg AREZ AT E TN o,
HBAEAD A A S AFE AZ¥e) o3 FHEHE HET Aolth HgI o] AHE 12%, A9
E 9% Ex A(BRI), AHNE 6%E 48 AN &0z By} 23, 9 ARY BF 57
7} AESE AN Fukshe AR Hol AFe Y Fuld met FAuV AME &+ AU
Bl e AFANARZ gAor F1E MY A5/ AHEHN AV Aa, ANE NFE 3¢
B AEAnte] o] E45 ZHEAI Atk olstgo] AN NZE A =8 A 9 FEFTHEN
oex AFAHdEdE 433 e Aoz dddHh

A - sgristn FHois EEEETS we
=434 - Bl e ER3e WA
=AY 2UUNE FHNY ERF N A

FEll% LI1W-191F 34 — 145 ~



..............................................

1.4 &

A kel FHAFA B dre ANk wEA
EAg 2% AAFe A, QAFAAC B
He 4% AFTA, ° debide H2 2dFt

A ZEeA BEE ADEATA ddS o o

2 go] Ar|Holok & Ao} 2,

SEvel 249 £53 Yo §8HAA 3
WA ARIHZIEY Med|e iy - AEAR
Aol 8ol HriE AT AEEE AT A
To Ay* Yo olg9 T HHe] I EF
H 8.3}

Ao e vt 57 SEEEA(FA
§:9%, 99, A, 9 X, 9)9 4
©3]{fly ash®} bottom ash)& A|BEE 3o A
yaddes AFEYE BA3td ZHnlg T3l
oo, FFEAPHAGANN = AAGE AF AF
Hol o3 FFLeveld A3 FHEANE HE
sHE e

2 #a&F OB

21 AjZH--TE e zoff o &N

9 yRdde d9AFY e oA 3
AR g e IAFEAE ol &5td & dA=E
wyshe AN EHE AEEr)o) Kt

AALHE e IAREAY 25259 e
7k & (logarithmic decrement;8)& HEE T
F Atk o] HEgage AFHAAIEFY I
Zo] a2dHe ¥E Yeded o3& 2749
da&" AFAEE(X, X9 ¥ E AU F(
natural logarithm)® Jepd Hog Aosie] ot

& A% g,
X[ _ ZTED
b=h = Tn ()
7+2l7h AR 0=<D<03) 4L & ol
%4 k.
8=2nD (2)

AAg 27kt ewr ABICE 5 ocycle E
oz T MEQ 2y vl 7 F
gl Aotk W oj"W IE: X7t (m+1)cycle
Hojd IE Xond AW g HoE HEH 8F

— 146 —

.............................................

e 5 gtk
1 X
= P
a8l of g AMelut 22 iYshE 7
¥ D& 7¢ % Yok
22 Fop BA0| 2f 8 24H] HHC O
¥ F(t)=F.coswt7} 7S 4] 2gollr &
A4, 2E2AS £ AE6] (Q : magnification
factor or amplication factor or amplitude ratio)

X/8= b &3 #ol Yepd & Qloh

3

X 1 (4
5 = TT1= (/o) T+ 12D o/ "
o714,

X gAY A&
d.(=F/K) : 711zl AFez I3 AW 3
& uskE BA HH W
w, D EA S IF AEF
w7t AF AFgF
FEFor=w/w) 9t F4B (D)ol & F
EA 4 Qo Wghe 19 13 Zh

X
EEEPeS B ©
(when @/w,=+ 1 —2D%)

g X 1
wzwng‘iﬂ Xg}(,{—-a:—-J m:w— ) (6)
zZte ztel Do disiMd e ohgalo]l AHech
[ X X 7 o1
| } m{—STJ oS3 9 D

FEZAFY QW22 Eoix® H RiF R.E
half power point#} sl (2@ 2 FR)o] F3
R Rl #lgshs AEe A (dw)E band-
widthe} &2 2h-egkel Zan] Dol disiAe
bandwidth dwt= ThHg-2] o2 Folzlct.

do= () (W) =w~u=2Dw, (8)
2 ()" 2](8)el A
S S
Q— ZD B Gy — Q) (9)
b,
D= o (10)

o 7)1 4, wy, @ Ry Rpoll SE8s 2EF
fi f:: Ry Reoll #1238k S50

KL RERBE



1. SGR12Ze| EFEUR ¥ MHa

28
24 H ,B'L-‘ F3Mg ! A9 B 9 g A
4 3 FAATRBE 10L{ SGR12E oF 40L

N 20 / | g L 23kg
& 16 A ] D.jﬁ‘ B} 20kg
E 1.2 : \,nLtu B4 ke 03kg
- . s N AW ETEERR
< ar Y, "1t 1 o

' ‘ ' D= 18

0.4 ' e 2 168K

p.m 4= 38CPS 39CPS _
0 03 0KV 13 16 20 24 28 Ao 4 LR LS
L0 H] %. 13
Frequency ratio: r = =
b Gel-Time(20C) 50-70%
28 1. rof] THR Xgte| HE Homogel 59 10kg/cn’
US4
x/b Homogel 14% 37x10 Tem/sec
’ A4
Qh—-—.____..___,—_

r. ———————————— b
|
|
o
i Band-widlhl
I ' '
A

R, 10 R
Half power points

T3 2 2 TEe| SEHFMY bandwidth

3.4 H

31 AU HE
ARERE EFAL Mu] 10508 5%, A
3 5%)o 2 F 11FF)T AREY HYL 48
HEXEA=AANES SGRI12Ee FEHuigs &
8 GFA(F] F2)& AMESFATD 2,
FNAEL AT GHANAAE Jhete] FAA
o] A7]18 ¢5em x10emE A =}slch AHNE wig
ZgmMB a2 6%, 9%, 12% I7HAE stgod
B4y ofde e FAAe TEuEe 258
ofalidzol AHEFo] AWME 6% FAIH Q] A

(o]

i1l H1W - 1991 4F 3 H

AREL 1. MEHS BAHL| TE AlE 2Y

JEZFY e E 3o EfE GAS ANREY
EgAh(Z Al W3t 4FF9 FAA F,
AHME 6%, AYE 9%, ANE 12%, ERE ¢
A)FAIA AR T LY B=UA AEYAE
AI7IT B2 €% F A 493 719 AL F
197 =#12(11045T) A Z ok

o] FAAE AEA Hd HoE ¥ Impact
Hammer(PCB 4803 Unit)& £2& 7}s}d 10
WAlsHe AEE 7FEn Pick—Up(RionAl A3

— 147 —



PV—90A)e <& AZxo] FFT Analyzer
(Scientific — AtlantaA}l A&, SD—375)83}d F
e JHo g uiFo] et TEo] IS,
olofzre opxidle] 2ANEE Y ALY
7} FEAHN B Panalogl 5.8 digitad4l .2 W I
3}e] IEEE—488 interfaceo] 2]& micro com-
putere] AR} SpRIZ Lpyo AL Uy
(AR 1 Fx). o]ehzko] UelF Datag o] &3t
AE54E #4351, D)= T34 He A
ojt}.

32 #E M

HAHE Z4o2e dedgddse A4S
ARste g FAL sIdE v 3 PEe F
A=A, Pick—up, Amplfier, 7| &715d %3
A= 4.5kge] FM S} &3} tireE AHEEIA
i1, Pick—up2 Amplifier®} #o] 1 set® ¥Hof
9l & Vibration Pick —up(¥& RionA} =&, &2
PV-83)& 27} AlgEtglom, 7|87 FMHE ¥
219l magnetic tape® 2t Data Recoder(d ¥
KyowaX} A%, 82 RPT—501 AL)& AH&-3t4 T

HRAE 2de by A FEE R
AA HA FAvH(r=123t/m’), FHAE FTTE
B & (F 09m, Yol 18m, Fo] 34m), AHAR
o] F7o) =&F TPANE P& gAsY
(r=13%/m"), WHA= Fr] dds EFAUE
A (r=152/m) & ¥4 Folh(A12 2 F=2).

bl A0 izl 2702] Pick—upell EAell
A &+ YEE F4HY 2709 Pick—ups& o
e gt

AR 2 BiZH(E AR AlE 33

— 148 —~

- A = i 1 1
-5.43+00 ™) m—

-E. 0200

T 4 oflE ME AME H[So| MBS curve
fitting®t T8y

4 AlEEn 3 g

117) Al8ol AIHE 6%, 9%, 12%9} F4E& &
FAAM gtE b FAA =G GHe daAT A
dbAel Agdse ¥ 1Y 39 2x, 29 4
E ol ARy #ZH¥E 737 st
curve fittingdle]@A g g9t ¥4 overlapr|3l
Holth

olo} Zte] curve fitting® VEHPE FHTE
Aol ot o g Zhajulyl Faiich o] Aie
X 28} #th

B 2204 49 wige) e 2y Hsle
odze a9 a9 59 2ok AMES wigd
B ANE] wfvel Fudl e ZauE)s)
ZUES ¢ Uk 22 EFEAle sl ¥
A AHES & ZrAuHE AX AHES]
Z& WRgo] AL m= Meksld] wlafA A8
o Zv|s el ot AEYe] Frlol] whel

PN B XL



B 2 2 AN 242} B3|

B | 8% AAE 9% AHE 12%AHE ekeB(SGR123)

EH Degt | #ddnl | 33 Zan) | =) Zy | =) 2w | F5
o4 ul3 01282 06362 0.1314 06012 0.1446 05900 0.1503 -
4 v 8 01273 0.7018 01361 06692 01548 06230 01529 -
g% ul3 01536 05497 01590 05144 0.1782 05106 01720 -
AH HY 01334 05011 01392 05219 0.1434 05134 0.1384 -
A&z uy 01103 08874 0.465 08417 01588 08010 0.1405 -
XEE A 00855 06104 0.1451 05393 01799 04646 0.1506 -
qY A3 0.1294 05979 0.1679 05557 01869 05336 0.1586 -
o= A8 01629 09923 01820 0.9663 01860 09572 01712 -
A5 A 01337 05478 0.1594 04028 0.1758 0.3864 0.1590 -
M Ay 0.1493 05624 0.1509 05267 0.1620 05240 0.1501 -
AAE A3 01141 08270 01503 08109 01809 07374 01401 -

ZAn7t F23] Fristd 238 UREe Ha)
Hor E@$ B

T 5] Wstol] o vl wWake 1Y
63 2k FY AR BE FIve Frto) g}
Fajule Zadve AHdE g5 Aok
#goMe BAPE AN B £ &3 Pick—Up

& ) / o[- a0 Atolell 7 EE ARE EPHAFLONED F
wl S T T Pick—upAlole} A2E wlite § oo x|
008 1 184~ — (1240 M 7tEE Levelg #AslL 7]1&3t9on £ o
o I A . 1 B89 24 98 AWolA FFT Analyzerg A}
AEEeX amseE Aes s T g3e] JSE Levele TSIt 232N % &
FHe 39 2.
~18l 5 Serhe] ferol ThR ZiHu| et F 304 HE ulg gol FFUA A% 24
A7) b8 ARy A vebgd.
520 3 5. é -E
S B . ‘\ 1) AAo R ANE 12%8 43e el 714
sord AN %\ \ \ vzl 7bg 23 AWE 9% T 24 o, A
o AN %‘%, 0 WE 6% ML We) <o Zur} ATk
e \X\‘\L R \ Vo 2) BY A8 A% F2v|9 o gt 734
\ ) ﬁf_ﬁﬁ vE Brhe. . )
\ JLF%{ 3) A% F4U AR daiNE B4 Fuiol o
S PN U L E LS P

Fviion 4) & A7 @Y 232 BE AEgEad

2ol F78 X A¢ /M JegHEI 2
T8 6 35H| #H3jol thSt 24y B

®lld B1H:-1991% 34 — 149 —



o 3 HASYENY HFX|

A A l2F 2 ELE ) X dB k3 g }' 2
O RAEL ?-1.:—\.. Iy B iz, AA%, W:iBH ] 2
o | 2 n |Lire [67.0 T65.0 i v 7e=1.23t/m3
Ramper [66.0 [64.0 ya=1.17t/m3
At |2.5 ul—Tire [66.3 [6¢.2 | A v w=53%
Rammer |85.7 [62.7
% | 5, [ _Tire J65.1 J62.5 | | A v
Rammer 65,3 [62.1
e o . n
2|2 [mer (o e 325 deliton
3 . . b 32l 7Z)o)i1.8
_l25a Tire |66.0 ]46.5 | | A v el Zoli3.4=
5+ Rammer |66.0 ]54.9 1
3 g Tire [65.0 [55.0 1 A v
Rasmer [65.0 [52.9 L
ca | 2 p [ Tire [67.5 163.7 |1 A v F+8 n=l.52
i Rammer {67.1 [62.1 il t/n’2 Sy
,:H_E‘: 2.5 m Tire [66.2 161.4 || A v e & ;0.9
Rammer [66.0 [59.8 R i1 A2l Zloj;i.8e
Ty 3 | Tire [65.1 159.9 [ A ¥ |3 2] Zoli;3.4m
R Rammer [64.9 [58.4 m
va | 2a | Tire 66,9 63.9 ]! & =139
g Rammer 166.5 162.3 H t/m32 ol
s |55 gl Tire [66.1 62,111 A v el Fi0.9=
- : Ramwer [66.0 {61.5 H W 2] Zo}i1.8®
£ 1o [ Tire [65.0 [60.7 |4 A ¥ [ Aje] Zeli3.4m
&} Rammer [65.0 [59.7 H

1, AFARARY dRE AWIFRAUE de
o A Re) ol 48 AR} At

5) e A yH(E A e Auk JHFE 3 =Y
¢ R FEZFHES o FHEFHAE I S
£ o2 #uddrk

HAle| 2

£ d7e dxdizde] Sz d7e(HANE
880607) A Yo 2J3te] o] RO\ EE Wiln F AT

we g SaE ol
N

1. Bobby O. Hardin and Vincent P. Drnevich,
“Shear Modulus and Damping in Soils : Design
Equations and Curves”, Journal of the Soil
Mechanics and Foundations Division, ASCE, Vol.
98, No.SM 7, Proc.Paper 9006, July, 1972, pp.
667 ~691.

2. Bobby O. Hardin and Vincent P.Drnevich,

“Shear Modulus and Damping in Soils :

- 150 —

Measurement and Parameter effects”, Journal
of the Soil Mechanics and Foundations Division,
ASCE, Vol. 98, No.SM 6, Proc.Paper 8977,
June, 1972, pp. 603 ~624.

3. Ana], 144, eWlg, AYH, “WUrigE LA
e Nasje EFYy S4d @ A7, of
eS8t =2 E, 10(1), 19903, pp. 115~123.

4. Hwg, vhEF, “dese] wrBA s 8 HEE
A", HEESES=FE, 10(1), 19903, pp. 125~
134.

5 fitR fE FA, “ARKETHEBOERENICO ¢
T, $21E K TR ek, 1985 6, .
555~556.

6. S. Prakash, "“Soil Dynamics”, McGraw—Hill
Book Co., 1981.

7. Richart, Hall and Woods, “Vibrations of Soils
and Foundations”, Prentice — Hall, Inc.(New Jer-
sey), 1970. pp. 1561~170.

8. Braja M. Das, “Fundementals of Soil Dynamics”,
Elsevier, 1983.

Foi RS



10.

11.

12.

13.

14.

15.

EIL% W1 19914 35

Robert F. Stedel, Jr., “An Introduction to Mech-
anical Vibrations”, 1979, pp.170~260.
Singiresu S. Rao, “Mechanical Vibrations”, Ad-
dison Wesley, 1984, pp. 123~127.

Y, “VIZANAFTIY", ALADFAL, 1987, po.
86~112.

5 SGREHY ], “SGR(Space Grouting Rocket Sys-
tem) 3", 19874,

Ay - o Ag, “AulFelEn AA”, AYAF

AL, 1987, pp. 103~113.

Bendat, J.S., and Piersol, A.G., “Random
Data . Analysis and Measurement Procedures”,
Wily — Interscience, New York, 1971.

Julius S. Bendat, and Allan G.Piersol, “Engin-
eering Applications of Correlation and Speciral

16.

17.

18.

19.

— 151 —

Analysis”,
1980.
D.E., Newland “An Introduction to Ramdon Vi-
bration and Spectral Analysis”, Longman, Lon-
don and Newtork, 1984.

D.J.Ewins, “Model Testing Theory and Practice”,
Research Studies Press LTD., 1984, pp. 153~
196.

At B SN, “HANRRIEHIREED S S 2L — 3
¥, RABLETRHERES MR 19866,
pp. 793 ~794.

Grant, F.S., and West,G.F., “Interpretation

Wiley —Interscience, New York,

Theory in Applied Geophysics”, McGraw — Hill
Book Co.(New York), 1965.

(#:% 0 1990. 9. 29)





