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2. HEOWE= T v & HEIC T DOBIBIZDWT

wEpas KB E R
(FRFI484E12 B 28 H &2 7))

L Lt ®»IC

HWEEIHZRE =y bAhIREFHO S DEBLBEKICED, Chitk - TH4E
THIRBTHZ. CCTOIFRBED L 0B EIZ, Wi, &~ (stick-slip),
ZOMBIRELTCHETEDOT D 25 0T EELH, ERMEOMEBICOVTIRE
EERRBXUNE TRV DRKREINEITHAD. L LUEATTRBIEE N T
BETOE—FRFENIOTRIEL, EREBKBRICIIE, —fIc 2 I3 BEHEIC R
bz, cocER MNMERMETHSE] VIS5 ARBZIANLNTNEIZELZHF
YOGS bXIHTLLDTH 5.

HEOREBBIC OV TR AN, SN DhDEFUMBBESN TN S, HICHE
W EEZ ZEAKE, {OWEROPBET S &S OWHE EOBRIMEENTER L 732 25,
T OTEE I BEREERIC L - THREINS. 2hik, ATBREREEY sEA X
N, PFENEAD S BEANICO S ORI ENBIC E 5T W 5 (ArRCHAMBEAU, 1968;
Burripgg, 1969 ; Brung, 1970; Hansox et al.,, 1971; Ipa and Aki, 1972; OnNnaka,
1973a). 5D 5B, J5ic Brune o= F a3, [HH7SBHESREREK S5 2 bRl EIR
FEALPTOCE, ULHALERINCERL DB EE LT, WROERKE T X 2EE
OB, TNETH R FEFHIELRAINTE . (e.g., TriFunac, 1972; KANAMORI,
1972). #LTHEATE, T 2h0HEBICOWT, BABTRE 47 LFERAB»TI5
ot ERARKBEULEEZEZOND ] LETHRTIMBEEENSODONTNE (&K,
1972; £:7% - &I, 1973).

HBEREREOEBIEIROMBRIS I OS5EEICR I NS 2 hENE, HMERAENR O
BrOHEERMETHAELD TR, HMEBRBH I LTI I DONETVELZTH S
LT ABAHSTBE, BRONEYHR LS ORETHELETSHS. 51T, HERH
OB S SEERHETHVES. MRS, 4r/r BHEDELTRTIHAOR
FO—DTH3H COEDLLHIC dt/ry DIA/NIHBEZ 71E EF~ > b vho#D
MFEICEBAEX 2 EBEBEZONEL LS TH S (OuNaka, 19732). 2D X HiT, H
ERECHOCHER L TIEONE2BER I N HLEHRED THEERMETH 2 IThh
HPH6d, LD dr=7, VSRS, Ao hicliFe 7 voRiETh 3 EICKREL
TW3Z &, Lrbz0EFVORHETH 3IREOVEMBIICER NS 2 0L, 1
b s, AEOEHMI, DLoMELAEMENE» O RE L, PENC, XDAEN
RS ORY, [IBABRTREWMEAD 2T HBHERKERL] THS LI ERR
BoONWNCEZEHLT, EEREAWETIC LD .
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2. WBETFILOMEMNER

9, DWLOLDHBICDONT, It & v ERBEHLOLEWD DRSO ZHEE
FaoLZ0bEICEEBENI L EELTHS. Brune D= Fuickiid, WiEwm LD
SEEHIRE A BB DR S HE D 3H %G S (effective tectonic stress) gegs I M3
3. COBEFKR KEOT~YTAOEREAZERTE3E3NE, Do L135. Ida
=719 AU, WIEELO QOB ORAEE Dmax & 0 ICIHIT 3. 55
T, chdOEBEZFRITNE, ZoOMIMEERF 5 4 (FARELEDO L WBENDKR
& X LMK ON LOBMT) »5 v ARDBCEMTE S, M 4r LTI
EBODKREES Dy & AMBESF 3 Hooke OBRAICHNST RS 4r BRES. &7
i TEVRAGEO S & TR - 72BE, ARCHETSEL ) EOBERE» D, [HFORE
O A, WEBHEXZUDIHIChh > TR IEHICEEATZ] &), ERicil~x
KEFNVOBRLAMEELCHENT, VOB OVT, dr & o ZHIEL, 4o
=r; 2R L (&&K, 1972; &% < K, 1973). LHLENS, ORI, Rl
ikt kS, Aoz iiBEF Vv ORHRTH 2 IREICHIKETS. #6-T, EOD
HMmSELOLENL, TOREVAEHUAMI LR Y THELELICREELONS.

REOZLHORFOHEE LTREK AV ELONE. —2F, TORECENT
Bone=TFVvBBNEELRCHETINENMCEL T, BYWEF 29 27T 5L0D
T ETSH 208, COHBER, HERPEZEOHED X S CESHREBROAELEIFT
i, BTLLBAUTHELBEARVEAMBEZL. ABES, MRPOENEDE LD
EVIEE, —RBRIKERBS—ENICERI S TN OTHS. FNTRIEREDR LY DBRET
WKHEBREINICFERATHA 5. 23, KENDEARM» O ZY LT 2HE
F 2yl ThHCETHA. FIT REDWANBZOTERBCRMT LV IEE, D
MET B AREMCEE BT ERD. UTCcOoBaroMifd s &iCd 5.

@ E | |
§ Filor ) 4 . .
o LN . .
s 4F (or 4T) '\. > E \
o N i N\ 2 ? N2
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. L|°_ °
] e
= ©
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(o] H H
= o} Do 0
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- (a) S ()
Fig. 1. Force (or stress)-displacement (or strain) behavior of rocks. OE : elastic
range. A broken line portion indicates sudden force (or stress) drop 4F
(or 4r) accompanied by slippage D,. ' :
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—fC, WEBENTTHESHE T ERTEE, 1 (XD L& (F.
E) oMK 2MG% Fig. 1 cRd. BlEpgEERERANTORREERTI
i, R EAE T~V AN (FIEID—%N (F1i3B) BRI Fig.1a
OIMICIE B, WIRICES ZTICKAE 2SO N—ERRE Fig.1b 0L31C
1%, BBAHETROOEA, BHOTAVBPAITEIBRREINTHEEEZEZNTX
V. Ko OE 4T3, & <HMSN T3 X Hic Hooke DIERIMHILT 5. T O
ERDBREOBERESHODT. A1 THRI LR TNOBE LTS, T2 LRMIC
force drop 4F (Z B HBET 4v) YD, BEEAC OB Dy AEO TR 258
AT 3. oL xHillshsRERO—F% Fig.21< e . ot o

Y. EATT (I B 3B FEONEEmN

CTROMBEZIGEDX 18, BREGUNFRTE _-_"“WV\__“~”
@%@@%iﬁﬁmwiﬁf&of,~mmmﬁum

AR NI, ﬁZTﬁUﬁﬁﬁﬁtnékTé- PRT P

LOEEDN ($RRIBN) % F=Fi—4F ($7: ”“

=1 de), ?’A@ﬁiﬁJEP@:Fi']Eﬁ&?ﬂj]% Fy (% Fig. 2. An example of elastic
waves generated from the slip

foid o ST, TENI M n, HEEb20 - portion of the stick-slip pro-

T, BH Fy>F; (£713 v>1) ThHs (BowbeN cess.

and TABor, 1954 ; Onnaka, 1973 a).

Fig.l A 105 82 Ak s Ol %, T1bb 4F/Dy 3YBIMCIRL 5 EWwE
&OTHA S, it loading system ORM: (stiffness) 2H > b4 EMBPLMIT
Th T3 (Onnaka, 1973b). EEETIE, REBICE - THREPEEML, BElE R
HET~DICES L 548, 2 OBETHMICRBEBAKD 7 V-2 bHU20. 4, R
WASZHNTER LILETS. 758, 2ORMEATERRBEKD 7 V—LICbFE UL
D%, Hooke OHANC LV ZDIEANICHD SHEG 7 v— iU 5. BEIC
BT R TROEELLETEE, CORRBICH SN TOAEEEL F v F 25
SEHCAEUABETEE 2RIV E GUEOWEHEHICIE S 5) LT, ABkKEKIN.
DL EFABICT <D E_ LI R STRE UGS 508, ChpsiBEHICHIET 5.

XT, COMPETZNF—ERRET IPERZAH. BB LURBRTHRSNS
loading system (FELRRBEARKO7V—2itk->TRESNE) OBEEOKRE
SLEMEATNTES. ROE, RHORWES 2RIRVELTO VO BA OB
WAL > THRINETHA . ChICHEBETIRERRTR, TNDEOREERE
B, loading system ORIk, HER, $<VEICH BEIEH (normal stress) 75
ETHB. 4 Figl 0E1HSE2ETHAET 4 (FRbELVBEHBN D) CEY
AEA T &35&, T RMBEOBRBEEBEMOY EOREICHEET 5. T REBEOE
[EdstE, loading system OMiMER JCEMEROBERTH . chicx L, 47 REED
ﬁ%ﬁ,Mﬁﬂ8®%@%§ﬁéﬁ,Eﬁmﬂmﬁ%ﬁ@%fﬁé(QWMMwﬁaﬁﬂ

1) COHMURZRRBRRNTOMITSHES. L0501, RBEHIIATLELTRRAR
BELUTOREERLBLNOT, MEERARNICHESBITILIKE, L LHNICSLTHE
BXUBOASSEBATENLTHY, XHAELZOBARTHRTINSTES. .
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4T (or Do)
AT (or Do)

0 T ., o T % =

@) {b)
Fig.3. The fault-slip time function.
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Fig. 4. Relation between force drop and slippage. The proportional constant z=4F/D,
yields the elastic stiffness of the loading system.

b). IR, BEBAOHAEE SIC 4 BHATZ2, TREGLLN. (BEES /
W) OMRLEE BICTRMATS. EEOEEBFEICOOTIE, BERSORAILE -
TT AT % (Onnaka, 19732 and b). #-7T, 4, MOBERFH—ET, BEEH
BEETBETHE, COBBOOKERIBEEIL Figd3ank3icind. chicLT, &=
EBA—EDS L THORT-NENT 2L &, Figdb KRENTVBEESIK, 4dr hi—
ETTBELTIHEABELONG. ROEB50846 D SEMNTECEICED 1312
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4D DN EINF- MR B ¢ LicEEmI NI,

Fig.42a 3 XU Fig. 4b i, I HEIRVEROYED 4F & D, J:OJBEH;’H»TLT
H5. MEOHMBRIVIMCTSHD, CORFIERH loading system ORIEZSZ 2
(OHNAKA, 1973b). C CTHETRE AL, KB, HFEBHER LD 2RKICHH -
TWBH Fy (F730540 1) ELVBBNDOKRE X L ORIE—FMCEERBERES
ZERVABNCETHB. FlzlE, D, it loading system ORIMEOEHEZT 53,
Fy (243 1) BENEEBBRTHS. #Ho-T, —iIKiR Fy (i@ n) ZEELTSH
Dy F—TRMICE 5120 (Chucsg L, 4F & Dy Lid#icpIBfic s %).

DT, )0 O E U BB ESEARNCEETH 5 &, JEIORIEE
At/ry 3T DO, loading system Ok, ot GEEEE 47 KL
TERMIC 7 KHEET 2. fE-T, 4o/ KHL TP LAY BRTE 25
BROZHIIEL) KXo TREDTERESHBINDETHAS . ‘

3. WiBETILLEHRISHOBRR

BT OEMFEAEZROWBRICGHAT 28546, BEREROYE @3%%@mﬁmﬁm¢
BHORFATHAIMEORMMBET S, Chld, EECRNIFZE D T E omiE
THBHTEBREICOME. RSIE, ZOM A MCERL D 20BROMEENLS
3, ThicoTIE Onnaka (19732 andb) ZZBI N, Ebh{, —HAEEBOD
HEWF A & D ESBE OB A WINCERT S C EMBTENE, ERFERCEVLT, W
JRTE_E OB OB 2 N HRSEROT & ARHT ALV D, AHEIISHIEONN =
FuAEEZ B ENTES (OnNARa, 19732). £Ric XS, BILETE OB E
= FNOEE, BRI

D) =D, (1—e(1+1/2)) (1)
Wk oTHIZONS. KIZL,
(= v \W?2 ’
T‘(W)(T)T @)

“T#H 3. coic K 3MTh (dip slip) o& & (A+p)/(A+2p), High (strike slip)
DEE 1/2 & 5. 4 pid Lame OFEH, v IR OBBODEIEHRE, BlIIAIROM
B, WRFRORAH5b7. dULWERTE LKk oM, WHEmLoERD
SREBMIC X S TEILT 2LENHT, ASrOEENBER TR TERFLIEONE L
NS I3NCEBBEBYNE, 4v & D, & OMKKiZ Hooke ifllic L »T

2) —fic, WEELOBBEEEMLEE, BIERET L OBATICBIRT 24, HEOEHE
‘ﬁﬁ#,&@MWMEK%P16$%LH—T&5&E§Lﬁ%%ﬁKd,E%M%m@@k@ﬂ
FEOYEDEEONREFTIIS DEBREVPS, QRDX D ICERICBFRLARTFIERE LT
b, BEELTREONKELIS. LhL, CORTHEREESHRERINREHET 2HE
ATV IRV, WTBEICEEEE RIS 2R AY, BEEICBERUAETRERE L THRLRIER
SRS, @QRBELRV. cod xi3kR (OBNAKA, 1973 a) '

T or e={FOY (55 ) (5 )%~ W
S(F (p) BEEENCEMR L 228980 A0, EHFRMBEK L A HRXOQRNAEE/RME (0 01\7
A F pOE) KIS THEOSFRFIILE ST,
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(VR E=MRMs 35 & )
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WEBIRALT o
- (4 ) 2L

218%. ChRBBBEETO COBBOHEEES2 3R TH . OBROD F A
Duax 26)RM SRR ES. THbB ‘

Duax=D() = B({%)(%)e-l @
B/v=13~20 £33 &, (MR

Dmax:<o.5~o.7>(£) 8 @
L5, BIREBEIMST 2 LIEEREE N, THbbE,

By=Leetri—1/e) (9)
WRB L TEREHS & ,

B £ (44 K

(G ) | o

%135, CCTUREHTHLT ofi=p BEEEEE 7. p REETH . Hkin
iﬁ%bmxﬁ@%mﬁﬁﬁw)w~ﬁ?5.%of,m%&wmau<ﬂmxw%bw.
B/v=1.3~20 L4 3& :

Dimax= a%4m—-(“);a74m(”);; 2

%b&ﬁ@iﬂ@l%ﬂbtﬁé, MRTHSDEN B X 5ILTHE s, Hbﬂ@ﬁﬁ”ci@ &

th i=¢ (#<2.70) T%%Fiﬁé-&bhét&b?ﬁé&?‘ﬂ&i ZDEDLOBABNDA
ER-Y

D'=D(#)=Dy{1—e*""(1+'[1)) o
Th5. COBADBAETRE 4 &3, Hooke OERNCE »T .
| Ar’=(—8n_£) ay )
OBENRITT S (), 19, RS | -
Do=(4) (B Yoe/ - e ecut1/e) | s

2B, QOBROHEER, 926E)RICARALT



37

: J[ . (_A_i)(_g_)/ {1‘_13“""(14-”/1)} ](——:—;)e'”’ 0<t<th)

D= # i)
Lo @<t

LB, BhoT, BAHEER, #2r 85 o o

Dinsx=D() =40 ) (£ Nem1/ 1~ e +4/23) ar-n
<t 13b | | | .

1%M=Dao=d%?X{}X{}yﬂwub¢*%a+ﬂﬁn (17.2)
ThH5. IEEICOOTHREET, RARMELR

‘ bmax'— BDZI (”ﬂ“)z(*g">2/ {1_3‘!'1\'(1,}.1’/7» ; (18)
T5ZbNE.

DLETHLE LS, ABRMESHHRICIDRY, (OBBOEERIEHETFRICHA
F3EVSHEESEICELINS. ChiE—BHBEETHS. .

CRIEHBLT, OBV BT S 22T HOEBIC AT 3 C & B—RmcE
ABTHAIP. COTEDEER, WMHOHRMILEETEZTHSI. #ic, bLE
DT EMEALBETAHUOE, 4t BFIC o KHHTEZ LIS, HBRNICR, &Y
~DDEL, HBRONLEHTT, ELMIC den BIEHTE 284055 555 —ik
HIC de & v ORBIBRMELT 2 &R EAN. BHOEA, &rcn R2ERTICE
B—REEES B, Thil AMHRICENT Deon 35Nk LTS, 23, B
!m%ﬂtﬁiﬁ%E%E%@Ebe%ﬁﬁf&é&M§imwca%ﬁwﬁ?wﬁﬁﬂ
L HIKBDLNS.

&§#<immeGﬁD~MﬁmmJWiMawﬁDmthMDmbkiém
PEABETEIC—B L& LT, 20T &4, B > TREIROMBIES (tectonic
stress) MEEABRINIKC EAALEKET 2 SDTRIIIL. — BT H R BT DR
OREBROBHEDbLDEMET S C i, WS TRELC EEELNS. '

s AT B IR A &, 8), 12, 07, 9, WiETE L OB E OMIE
WBICB N TOHEELRA—TH 2 LA LB SOV TRILT 2HARTH 5. B4
D BRI BRI SIS 2B AR, ENENORNCERORTHERE LTHo b
B. Gt ->C BREESEERS A UNTEPI L T REVETIE, ZORURE
mmbf,DkxOl)i (LT 5. cmc&momf®$ﬂmmmﬁ&®?ﬁfﬁé

4. & F U

rtﬂ%m%m#%miom,%ﬁmmmwiﬁmﬁﬁfi,eﬁ_imé©ib%m
LTHEBEREBS2EH5 L] EnD C &iFidRE Q967 O LidTH B0, Radt
ZBLBTREELENC EE, BERAHALTIEIC H3 03 EE CBIC, &
DT v AREABICEL L, UL bHiEER EHL AL, BPORRE LA RENYE
MIC A TR AND I b OTHNE, FREFVIET TR ZDEFNVEBLTES
NIRRT TONEEKRLES LZ %G BOGANHEENICETHS. Ty {}i‘it
DT R S B M h BN EMZ TR T2 LB BRENEM, D& & DHWILHES
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LT =FVERESEEEDREORBERICR Y FTEZRDIET NI S LWL &,
WBESYTMEL UORENT 21ICoNT, ABRITITHRI6THSLS. COMK
5 b, SR OO EREE SR 5 b OBAERE, —REEREREFOCE
EHALT, UL L.

B, A7 A =T IRARESRNHELRECICHBEKREYW TR R
ICREREZBHRATAL & &0, @BRAZBEFEHEN . (@HRERIE, ARO—BIKDL
TREZDOEHR UHON). @FEE » O HO /T R OV b E R S B R I E-
+ & DF L, Brune OZEX HOBMAERED 5 LT, REBEWCI o7z, HEKRFEHE
SR TS B E AR R A&, NI — B Kb KBTI R B ES i,
Brune 0& FMCHALT, HmAE LU THO .. DEOBKICESBABRL LY 3.
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2. Dynamical Fault Models of an Earthquake and the Release of the
Tectonic Stress Associated with Earthquake Faulting.

By Mitiyasu OHNAKA,
Earthquake Research Institute.

The dynamical source models of an earthquake recently proposed are investigated from
the physical viewpoint. Whether the assumptions in the models are made in a physically
reasonable manner or not is checked on the basis of the results of laboratory experiments,
which are made to find dominant factors controlling the slip process of the fault system
involving friction. The reasonable assumptions verified experimentally yield the following
expressions for the maximum velocity Dmax and acceleration bmax of the fault-slip motion ;

bmax"'ﬁ( dr ), bmax"’ g (—4T—)2
I ] H
where 4r is the shear stress drop on the fault plane, D, is the dislocation, B is the shear
wave velocity, and g is the rigidity.

It has been concluded by some seismologists that the pre-existing tectonic stress is almost

completely relieved on the fault plane for several earthquakes. In this paper, it is described
that the conclusion is invalid from the physical viewpoint.



