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In order to investigate the correlation of sedimentary rock properties. specific gravity,
porosity, water content, sonic wave velocity, and point-load strength index of core samples
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of limestones, sandstones and shales were measured.

The relationships between density and velocity show V,=16300d—38719.3, V.11896.4
d—29225.1 of regression equation for sandstones and V,4856d —10264.8, V.=3519d —7841.3
for shales and V,=4085d’—20747d+ 303, V,3899d’—21442d+318 for limestones. Seismic
wave velocity of shales which have high density is lower than that of sandstones, and
this seems to be an effect of bedding in shale.

P-wave velocity and S-wave velocity of limestones, sandstones and shales show the
linear relationships as a whole. The regression equations are respectively calculated
V.=026V,+1041.6m/sec, V,=043V,+424.2m/sec, and V.=0.51V,+261.9m/sec and the
correlation coefficients of the velocity show r=0.88 in sandstones, r=0.75 in limestones
and r=0.86 in shales.

According to the point-load strength test for limestones, point-lord strength anisotropy
was not so clear even though the specimens show generally the banded structure. Varia-
tions of dip angle of bedding whihin the range 30°—60° does not have much influence
upon the diametral strength index and axial strength index.

From the result of point load test, P-wave velocity increases with point-lord strength
index but the regression equations are V,=9851Is,+4082.1m/sec, V,=106.4Is.13954m

/sec and their correlation coefficient is low.

2 So $Bo|EE o8 4Pyl Alzd g
SHISES ) Ha oz AsTxst
245 Bgol o3 AFYY A% 7 AN 293 olah] WgelVE 8
o

29 2AA3AE= 190CT ARE dEHA7] A

1]l

Aatel AT vote) 74 FRE Feol A4 AsY 2o 3 Te e
ggon £FEAY B} 722 5 3¥ YU 15% 5 gon o dyn
4e Aetelr]) gated ojn) 42 ZAL AN AEE el gF DA BHLoeyE
gt EEol wste] @A wgo] 48 @ FW3) B0k QN9 @8BS 9B
Tt fh A La2HE FAFF, 23, U 3

[#)
gol, HuY, A54 5o BAM By 5 97} Rk S 4% A %
£3) pito} sobe Smt b 2 B 3
Yol Hoigttt ol P HRW FEe AT Yol €k
WAL Yo ofs] YA ZHANNE 7 I we A7 ARE FoIA 53 F



P $H9 AZede F29 2497 Q) [ HAYF o R BT 29 AR vl

=& 9% AL 949 BasH

et al, 1965), 4 4o g@A4u Adg B4
(King, 1966), &4 &4l 23 ehis} &
DR (HREE, W B, 1974), oA &
39 PoH& (A 0 #—ER, 1989), &7 w0
g FEF(ISRM, 1985)50) glom =
Woll HE gtr] Fo wE 4o &2
B9, 1986), T3l WE F7ete] B4
(Agd 9, 1990), 4L SXF&E
RS (Frlof, 1991) o] a4 itk

B =RNE Oa OB e 4
A7} Al A HAIRE gz

RN FH F1E 24NN 235,
4g, UE $¢ PHYeH B4 4%

2380 A A%l A% 4= A
$d olF 24N 4raAE 4

2 o m o g ten

o,

°] d7e dF ALY 543 Adg
Wo} o] FojH OB R (5D 9, 1992) W&
5 Z=ol A E wEth oL BERWE
Eo Al A s, gEA e
FUHIE, ok8] Al AW Fdy)
detel gy GRS A 2He] FHolg

AR, AGEGAA 2& 2AE =

ol

ahsE

o] Aol ol§d ¢N Ase ARuE
AE A0TTA HFAYG ] 18kmT el 2
A 79 e FEHE 30-50me] Al
FEFAA AFE 719 A 14E 18709
g AHE Aot o] XL XA
Ao FAW 7] E F2ALFO|E
Wot7le) A HA AAGET Ay A
A ETe EEE0 48 &4 HARAR

g v glom 32 A AR o] Fe
444 HAS52 7A=Y Yok 0T A
A9 AYTETY ANEAE S 29Ry 3
Rolt z7] Wolyle AEEFOE A
A, 99, olgeez ojFfox glom 1
e 7] Wety) T SYFLe FE MY,
Attt 2gke] Agew Hol gtk 2Ex
O e sileto g TAHE fEETOR
TE AUk (FV1F, 1990).

g GHANERE ¢ F4E b
TUHAAM 2JAANTE Y3 FFAZT} 50
m¢l AlFEFeA 3870e) HEga 570 3
24 AH, F 6UNE T stH 197895
PR A AR gAER] wad AAH e}y
o HulekFel At} ujAde SHEFE, o
A 2] HAg Wby HaAds,
S¢S JEld o5 BAYeE 95
A47] FHEFLE FAH gtk E A@A
2 5T vpAdYSY A3 7Aden
Ao g T glor g I
7} A B Ro] HALZ} 300 —5000) FATEE
Holw tjRE A dolt}

ol dHe EFE UolojrE FoE
FHES B2 FHOR AP &
G A ZHTRe AEAHE Fol F
AAE Z0]7] 93k 100, 600, 1000, 1200
mesh® Carborundum ¥%= “njsld AR
qRe FHAEE +002mmE FAFA

A AEE A= gAY sx8
EAG AgFA AU A5 BAE A
B3le] dxpA oz A Ageke] A s AE&
slgem GRE AZE A AA Eolg
HE 7 1:059 9FHE HEdsle &
ke HANREATE TFolA

73 B2 A% A A g GAbo] me

[=)



5749, §94

Fig. 1 Microphotogrophs of specimens(scalebar is 400microns).
(A)Shale, (B)Sandstone, (C) and (D) are limestones.
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Fig. 2 Diagram of Typical apparaius of ulrasonic velocity
measuring. Components shown by dashed lines are
opfion.
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Table 1 Specification of Ultrasonic pulse velocity measuring device.

P Ulirosonic pulse velocity meter
WeightCkg) : about 2
Quiput voltage = 800V
Repefition rate :

Power requimment @ 12V

P Oscilloscope

Power requimnent

I Transducers

Resonance Frequency

Size(em) @ 235X20X5

1-250 pulse/sec

Mode! : 3channel 8frace Oscillescope 5506(Hung Chang)
Frequency range @ 60khz
AC 100V, 50-60khz

Model : Sonicviewer Opfional Accessories(OYO Co.)
P-Wawve fransducer, 5211
S-Wave Transducer, 5212

P-Wave fransducer, 63khz
SWowe Transducer, 33khz
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Table 2 Physical properties and dynamic elastic consiants of rock samples. (Mean values)
Jinsan Jinsan Taegu Taegu
Sample name Granite Limestone Sandsfone Shle
No. of Specimens 5 3 5 9
Density Lab
) 2628 2839 2689 2720
Porosity 0.734 0.367 0554 1.009
%)
Water cont.
(%) 0.229 0071 0137 0408
P-wave velocily ;
(mfsec) 4064 4682 5230 2982
Swove velocily
(m/sec) 2041 2228 2719 1710
VoVs 198 190 1.88 168
Young’s modulus
( x1 05kg /cmz) 2.936 3768 5.256 ] .985
Shear modulus
(X ]O‘F’M/sz) ].] ]9 ].429 2.004 0.81 1
Bulk modulus
(X 10%Kg/om?) 2.885 3.888 4,330 1.325
Poisson’s ratio 0331 0320 0.303 0.209
J v HAsk A" (Pointoad test)
20V =V2) ‘
| ang AuEA BN FEE P
G = pV? A8 549 % g &Mlt} £ Agl
e 449 e BFE g8 @A 4
K = p(V —4V¥/3) £3}A) ol &8 4 Q) 78 A3t A @ (point-

load strength test method)S
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P -wave velocity
Shear modulus
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Bulk modulus
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Fig. 3 The relationship between densily and (A) P-waove velo-
city, (B) S-waove velocity in sandstone and shale. Solid
lines represent regression lines of the dala set. The
regression equations are shown with their comelation
coafficient(r).
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Table 3 Anisofropy coefficients for various rocks(Lama & Vufukuri, 1978).

Rock *c%mw Reference
Ausfin® chalk 17 Tocher(1957) .~
Homogeneous anhydrite 1.16 Dunoyer de Segonzac
ond lohenere(1959)
Anhydrite with 112 1o Dunoyer de Segonzac
intercalated limesiones 114 and Lahemere(1959)
Limesfone 108 to 1.10 Dunoyer de Segonzac
and Lahemere(1959)
Arbuke limestone 1.30 Uhirg and Von Melle(1955)
Satt . no anisofropy Dunoyer de Segonzac
ond Loherere(1959)
Sandstone no anisoiropy Dunoyer de Sagonzac
and Lahemere(1959)
Eagle Ford shale 133 Uhrig Von Melle(1955)
Pieme shale(Liman, colo.) 118 Unrig Von Melle(1955)
Pierre shale 114 Uhrig Von Melle(1955)
(Lost chonce, Colo.) ,
Combridge siate 107 Tocher(1957)
Lorraing shale 1.40 Tocher(1957)
Gneiss, Hell Gate, N. Y. 120 Birch(1960)
Micaschist, woodsville, Vi, 1.36 Birch(1960)
Granodiorite gneiss, 133 Birch(1960)
Bethlehern, N. H.
Gneiss, Pelhom, Mass, 1.27 Birch(1960)

* The coefficient of anisofropy may be defined as the ratio of the velocity along the layers to the velocity perpendicular fo the layers,
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