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Estimation of Maximum Earthquakes from Geological Data
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ABSTRACT

The most important problem for the estimation of maximum earthquake in Korea is the
activities of the Quaternary faults and the evaluation of earthquake potential from the faults.
The evaluation of earthquake potential from the fault parameters could be obtained from the
empirical eqguations among the fault rupture length, fault displacement, fault area and
earthquake magnitude. To apply the empirical equations the evolution process and behavior
characteristics of the fault should be wunderstood. Ultimately, to evaluate the adequate
earthquake potential we suggest that the development process and behavior characteristics of
the fault should be considered in analyzing the seismic hazard.
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shear modulus
seismic moment
Mw : moment magnitude

6.69 + 0.74 Log(MD)
A . rupture area

6.93 + 0.82 Log(AD)

Log(SRL) = 1.43 + 056 Log(MD)

Log(MD) = -1.38 + 1.02 Log(SRL)
Log(AD) = -1.43 + 0.88 Log(SRL)

W Q) o] oF 50%, ¥ L
n:

5.08 + 1.16 Log(SRL)

D average slip

Mo :

Log(MD) = -546 + 0.82 M

Log(AD) = -4.80 + 069 M

M
M
M

Log(SRL) = -3.22 + 069 M

Mo = uAD

Mw = (Log Mo - 16.05) / 15

@5 worldwide earthquakes and for all styles of
o] 7] A,

faulting.
M : moment magnitude (Mw)

SRL : surface rupture length (km)
AD : average displacement (m)
MD : maximum displacement (m)

faults

Table 2. Regression realtionships between earthquake magnitude and
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Fig. 4. Logic tree for seismic sources characterization.

4. FAAN B7re] Adt

bl Ah

A 3]

A=z A

=
=

'l

fveel

i

-
1.

Z A (Holocene) @& =

3

ng 3

A ek A7) A

=
=

o= @5 A

7

34

o

= B
T2
23

N
o
By
ZO

M
w
-~ N
T <
o =
B or
F o4
~ =~
= B
S
< o
Y =
=
iy
paudd e
‘OI LIL
b wﬂ
i g’
-
3 ™
T T

)
‘m ZO
T w
o ofy
=
1~_/| ZO
pagae
B <
w o
= A

gl, o] 7]

AT7F Ay Sds=

i3

of
ZO

g el

i3

A

A £9)

SEEE

ZO
)

I

ol

el

C-14

K-Ar, Rb-Sr, ESR, OSL %

)
s

o FAHAL =l

- 10 —



SLITITL
W 9 M R o N ;T
m Z _ZO
. D aLQuoT%aﬂ%%
- ewng R T -
|m 0 [~ ) o
228 i3 Pl s Eew o o T
m o8 & o .@ wm. m = MA = < ~ Ho
SﬂaY | if I____m m X o ‘deﬁ mmlOT_
K NN L
go a I‘r.:w s ﬁa ‘Ulw_
m { B E ““I.u... KO m ll\l E#E ‘OI M
w .m = | w o Ao B Nk w7 o
2= R 3 i | 2 R H o E -
c 3 = B i = —~ ofp JJJ 0
T 5T | TTHET I < STl X g
< .m M um s m w o0 T il a oo o
0 oo & x 1 o Il 3 = o}/ No o = o
== 8 s IHE & ;| ° B oo BT B i
H e ] —_ — X7 0
” ~ o _m. M Zo \.ML - 0 m.wo Eo ,% )
. = + o o
-. 7 ‘QL O\..VMO wE ‘lﬁ__l‘._ ’OT_ ‘ml
E 3 gl 3 — = 20 o = Ao =
2 2 & = N o 70 o N E
w3 52 S F & om oo T
0 = ” 1 22 T o TR H A
.m ~ B i “ pm = el o (L o o
s | 3 > 5 %Mmﬂr%%ﬂﬂm
57 ¥ g & RTOEN T e e B
v | T & o 3
= g 8: 525 - ¢+ o & gl
. i ) 52 A DR S
a | — — ! 0 —_—
g - g8 =P oo oj A
$ 8 . s 5 T gy R ulp
B = = g ) Lo oy Ee
mw. 2| 8 8 2 ,ooﬂroﬂ_/ezoko%ﬂu
558 1k "% zhzegW DT
= 2| = . —_ _
R RN L T L
- i BE 2 Lommvwe T e
o0 o S T £ %H%%;Eﬁ - i
=SS | I o e e N
o~ Mo % oy Mo oF
Y

- 11 -



o] 7| 7kA| TheF

A371 25 Aol

o Q=
o
ERG
ﬁL ZO
™ 7
=
Nl
0
>~ %
w °
o= B0
S &
B o)
O# ‘urU
o~ o
<t
T T
i vy

—_—

ce _ﬂA [
ﬂ AN Wi M.H

S R O

o}

o
ZO
v

~

2o, (2)

A8 o} 3

3

o] 24 &4, (4)

<

A7) ke, (B) &

se) 4

130°

129°

660 ka
650 ka

50.3 Ma
32.0 Ma
850 ka
660 ka

630 ka
540 ka
520 ka
480 ka
340 ka

63.2 Ma
800 ka
830 ka

30km

35°

Fig. 8. Locations of the Quaternary faults (solid
squares) and age data obtained from the fault

gouge along the Yangsan fault.

Solut.

Hd sl ok A

3|

kel
T

be Aomm g

A

3

8

ﬁa

i abel A e A4 @E A e

-
1.

A

ZO

w

= Ui

—_—

o
A
o
o}
=
M

-

o

ZO
o

umo
B
Nr

K

N
ZO

_ZTI

of
ZO
Y

A

Eiasg

A BT 2R A= s ofof

e )

s}
=

e

3

N

- 12 —



ZO

T o
sl
El o
~ N
% &
ey
1o .
B
R
o o
0 A
7 o
m U
T ©
A o
T
L
o
ZO ﬂ
X
o
°
o
ECE
ZO il
% B
~ W
T
Ly
Jﬁmo
MO
™ W
plce!
=
=g
M o
e

B

-

B

A7z A

K
7o

)
o

of
ZO

FojA ok Zojtt

o ol

3
H

o A7k &

=
(¢}

apel 2

r
ok

in

o

aig

A A8A AlZ, pp.35-49, 1998.

, pp.227-236, 1993.

| Al1d A2%, pp49-56, 1997.
5. A. Aydin and AM. Johnson, "Development of Faults as Zones of Deformation

Bands and as Slip Surfaces in Sandstone”, Pure & Applied Geophy. Vol.116,

Pp.931-942, 1978.
6. P. Segall and D.D. Pollard, "Nucleation and Growth of Strike Slip Faults in

Granite”, Jour. of Geophy. Rese., Vol.88, pp.555-568, 1983.

"A Note on Brittle Crack Growth in

Compression”, Jour. of Geophy. Rese., Vol.68, pp.3709-3713, 1963.
8. R.L. Kranz, "Crack—-Crack and Crack-Pore Interactions in Stressed Granite”,

7. W.F. Brace and E.G. Bombolakis,

Int. J. Rock Mech. Min. Sci. & Geomech. Abstr.,, Vol.16, pp.37-47, 1979.
9. P.A. Cowie, "A Healing—Reloading Feedback Control on the Growth Rate of

Seismogenic Faults”. Jour. of Stru. Geol.,, Vol.20, pp.1075-1087, 1998.

- 13 —



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

C.R. Allen, "The Tectonic Environments of Seismically Active and Inactive
Area along the San Andreas Fault System”, In Dickinson, W.R. and Grantz,
A. (eds.), Proceedings of the California on Geologic Problems of the San
Andreas Fault System, Stanford Univ. Publications, Geological Science, Vol.11,
pp.70-82, 1968.

P.LK. Knuepfer, "Implications of the Characteristics of End-Points of Historical

Surface Fault Ruptures for the Nature of Fault Segmentation”, U.S. Geol. Surv.,
Open File Report, USGS-OFR &89-315, pp.193-228, 19&9.

C.M. de Polo, D.G. Clark, D.B., Slemmons, and A.R. Ramelli, "Historical Surface
Faulting in the Basin and Range Province, Western N-America ; Implications for
Fault Segmentation”, Jour. of Structural Geology, Vol.13, pp.123-136, 1991.

K. Lee, and Y.G. Jin, "Segmentation of the Yangsan fault system: Geophysical
studies on major faults in the Kyeongsang Basin”, Jour. Geol. Soc. Korea, Vol.27,
pp.434-449, 1991.

J.S. Tchalenko, "Similarities between Shear Zones of Different Magnitudes”,
Geological Society of America Bulletin, Vol.81, pp.1625-1640, 1970.

E.H. Rutter, R.H. Maddock, S. Hall and S.H. White, "Comparative Microstructures
of Natural and Experimentally Produced Clay-Bearing Fault Gouges”, Pure and
Applied Geophysics, Vol.124, pp.3-30, 1986.

J. Byerlee, V. Mjachkin, R. Summers, and O. Voevoda, " Structures Developed in
Fault Gouge During Stable Sliding and Stick-Slip”, Tectonophysics, Vol.44,
pp.181-171, 1978.

D.E. Moore, R. Summers, and ]J.D. Byerlee, "The Effects of Sliding Velocity on
the Frictional and Physical Properties of Heated Fault Gouge”, Pure and Applied

Geophysics, Vol.124, pp.31-52, 1986.

D.E. Moore, R. Summers, and J.D. Byerlee, "Sliding Behavior and Deformation
Textures of Heated Illite Gouge”, Jour. of Structural Geology, Volll, No.3,
pp.329-342, 1989.

AM. Michetti, and P.L. Hancock, "Paleoseismology : Understanding Past

Earthquakes Using Quaternary Geology”, Jour. of Geodynamics, Vol.24, pp.3-10,

1997.

D.P. Schwartz and K.J. Coppersmith, "Fault Behavior and Characteristic
Earthquakes : Examples from Wasatch and San Andreas Faults”, Jour. of Geophy.
Rese., Vol.89, pp.5681-5698, 1984.

M.G. Bonilla and J.M. Buchanan, "Interim Report on Worldwide Historic Surface
Faulting”, U.S. Geol. Surv. Open-File-Report, 32p, 1970.

- 14 —



22.

23.

24

20.

26.

21.

D.B. Slemmons, “Faults and Earthquake Magnitude,” U.S. Army Engineers
Waterways Exp. Stn., Vicksburg, Miss.,, Misc. Paper S-73-1, report 6, 166p, 1977.
M.G. Bonilla, RK. Mark, and ]J.J. Lienkaemper, " Statistical Relations Among
Earthquake Magnitude, Surface Rupture Length, and Surface Fault Displacement,”
Bull. Seismol. Soc. Am., Vol.74, pp.2379-2411, 19&4.

M. Wyss, " Estimating Maximum Expectable Magnitude of Earthquake from Fault
Dimensions,” Geology, Vol.7, pp.336-340, 1979.

T.C. Hank and H. Kanamori, "A Moment Magnitude Scale”, Jour. Geophy. Rese.,
Vol.84, pp.2981-2987, 1979.

D.L. Well and K.J. Coppersmith, ” New Empirical Relationships among Magnitude,
Rupture Length, Rupture Area, and Surface Displacement”, Bull. Seismol. Soc.
Am., Vol.83, pp.794-1002, 1994.

R,S Yeats, K. Sieh and C.R. Allen, "The Geology of Earthquakes”, Oxford Univ.
Press, New York, pp.447-472, 1997.

— 15 —



	분과별 논제 및 발표자

