HOKKAIDO UNIVERSITY

Title 2. BRY LRUVTEHAY LT EMTOBERIRE
Author (s) Aa¥, $8=; TAZIME, Kyozi; [EH, & ftt
Citation ibiEERFE kY IB L RERS, 8, 11-35
Issue Date 1961-03-23

DOI https://doi.org/10.14943/gbhu. 8. 11
Doc URL https://hdl. handle.net/2115/13829

Type departmental bulletin paper

File Information 8 p11-35. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




1o

HHNELRUOTHNL L2 TETO
wooE o OB OA

MuamAks = - W ®H &

WO oA e M

(A 2 5 A BR PP B S %)
— WA 35 46 10 A 320 —

¥ A B &

REM S s TEBOML, HBOBEHETTOMEBEESICHRVTE, BTELEZORIN
LT, E& LT trial and error (IS TV B3 EAMNE L,

& L trial and error #: TR THE-ILOMTREEEE L HEE L TER T NIZE o6,
FLECOFE—RCOBRBMBEEDSTNE &, BEOL SHE LOELATE>THERNIL,
2D IRT OWMH O BED & trial and error T DBX B EWIC I DERMNS L,

NEORBEE O TEBORE S LR T 2 BEWITEICASZHTIC, RTWEOERDLED
WABEORLOOEITRTHE2PERFTTI2RLEND L, CORFFOHEHFDLDEFA~—
® spread I LI NS D BRE N L DT 2T, FBHBEOETHELS, A—EH1r50
FEfigERAT20THZ, fho 1 D3 EHHKE DT " 83 method of differences &W:{F
NTWBHEETE ST, T"BEHRLIZDOICHET ALATH 5,

& 3 A method of differences OEHEAEIFHLOTA BT &L, L BB IHEETH D
T, WAERFE D LEREARTD, RUBITEORSTICRIID T EMBEL,

FicB~ il MIFOPWHORBICRW TR, EEEIRMOBTOTREMLOHET I D
MIEFF L OT, 4EIE method of differences 2 HEHICHIAT 2 &A% % 1,

2 FiRE &K 9 % method of differences ZBEICARLEI TV 58, EEOWETI 3
EREEZBABTNERSNEEGDOTBEN, X4, SBLEBICONT, EEOBNH
TRIANHRIOBRALRBIGET SO EBDLNEDT, T Tl 3FEHEEICHT 5 method of
differences O AR LEZLHF B2 L 1T 3, COH I DV THEHCHE - b5 OMFEsDH
D, —MRIREFOESVLEH LM, SEOBNMEELHOFEE L, FOTAREemRI T3
ZEIT L7,

BIE FHEHNEZR

method of differences 125} 3 2 MM O R X OPMIWIC—ISTHNTH L 0T, ¢ T

1) #EMAAL: PEEEME, pp.23-27, BEHE (1951)
2) WEAXK - LEFAEZE: BOMTHEEORTEC VT, WEEE, 10 (1957), 56-66,
3) FEKSET - BRI : EEOBMCN T 3RO HEOIKE, WIEEHL, 11 (1958), 44-46



12 PR = - ML - SRERES - ZHT

BRBAEIHRCHEHDET B,
§1 2 B#E(C3d 5 method of differences
span Oz A RO B LU, @\llgiz D & 95L&, HEKOERGXOMLE S,
Tyan=AD/v, Tyup=BD]/v, . (1.1

=% 1 (@) om& ik OERHE, RKomHEEIND

)
Toan=(hia+hip)— cos Zl ? A\
l
L AD (@ M 415 /L““
v, ' -
A
Topp=(hin~+hip)- COSZI :
BD 1.2)
4 , A D B
v, z
Toan=Tepa= (14 hiz) (b} M
. : [\
5 LOSTis AB A Vv 0
U, U,
ML BIK EFBEOKE
- Fig. 1. The path of refracted waves.
sin¢, ,=v,/v, (1.3)

ThHoT, AD==AD RV BD~BD %{HEL T3
(1. 2) 7% method of differences @

Tiv=Tap— L(TAI)'{'" Tap—Tan),

2
1 (1. 4)
Thp=Tep— 7(TAD+ Tyep—Tan)
L ARHBICRAT S &,
- 1
Toan="Toan— “2‘(7‘2/1/)"‘ Tepp— Taan)=hia cos)ll 24 /i)l) ,
‘ : (1.5)
Tz’l}l): Tzlfl)'“ _.l_—(TzAn+ Tmn— TZAB) hllf cos Zl z. BD .
v, v,
e
TzAn— Tz)An= Tz/u) - T:.ZRI): hxn *C‘Q%l‘lj‘ ’
; ! (1.6)
Tian(D—>A)= hm%, Tinn (D—B)=hs cof}’l =
RICEIE b0, (L.2) D Teup (LD D Tipp Eafawd T 4) DEEAEITED &,

T eap=Toan— —% (Toan+ Tino— Toan)=2hia-+ g+ hip)

v, wv,/°

costy,,  AD AB /1 1
oy T, T2 ( )



BWA Y L ROTHA S & FREMTOMEREA

. 1 3
Tl,zBI): Tipp— 7(T2An+ Tinp— Tz,u;) = (hly-—h]p) C(;Svl"z
1
HL, 1w, ,=1/v,+1/v,.
X
Tl’,zAﬁ(D—>B):(l’lm'f’}’lm)_cg%zl;‘Z + Av—B =T:24n, }
3 2
Tf,zl}l)(D-—?B) =0.
§2 3 BE&E(C3 B method of differences
W3 EGEBELUTHRIEI R OEKIZRDML 125,
Tsap=(Ma ’*‘hm)_c‘os%ll“’l + (hza '*‘l’lzl))&il*zi + %—D—,
2 3
T po=(Mp+hp) ——1% cos Zl L (hzb"*‘hol))ﬁlz—'g -+ ﬂ)—,
v, 2 Uy
Tsan= Talm—“—(hm-f-hm)%
1
+(h24+h213)% + @_,
2 U3
AL
sin, /v, =sin i, ,/v,=1/v,.
(2.1) Z{fi>T (L4) OFEELTIES &,
Tinn=lus CoSs i, o COS Z,, n AD ’
v, v, vy
Timn=hin COS 7, , Ty COSTpy BD .
v, v, U,
i
Toan—Tiap="Tspp— Tizp=hp €082y, +hp CO?)ZZ'3 ,
1 2

. Cos i cos i
T340(D—A)= R4 pr L3 o Doy " 23,

1 2
, cos ¢ Cos .
T ien(D—B)=m» Tm + Aoy ——25

1 2

RIZ 21D Toap E(L2) D Togp EXMEET (L 4) ptEA2FT

. cos i cos £
i 2,3A1):hm 1,3 'I-th - 2,3 ‘*‘(hm“f‘hm) COoS ll 3 —COS l, 2
1 2
cos i AD AB
g+ h 28y
Hlo ) S G = (o )

. COSZ,,,-+cos i cos ¢
TL’,SBD_hlB*JJ_-—HIZ“ -+ (hZBMhZD)—Z—i)ZL
2

20,

BD
20,

5 &,

j (L.7)

@.1)

2.2)

@.3)

2. 4)

(2.5)

13



14 MrEREE= - ML - FEmas - EE
COSZ,, —COSZE,, BD
= 20, * 20,4
ML,

/v, ,=1/v,+1/v, .

T:.:,a‘]fn(D__)B):: hm—c% =T su{D—B),

T sap (DB =t ) S50 (1t ) €0 s (2.6)
1
+ /;B — CO?}ZM =Tap— T (DB
3 1
§3 2EBELOEEBEENDIE
@ oRDiImxOMSEEXET,

] 3 AD
TaAn—(hlA'f'hm)c—oj)f—m“ =(h2A+hzn)£c%z‘@— + o
7‘3131)—(1’1113'1“}’lm)C—Osv—zl‘i :(hzlﬂ‘hzn)% + %)—, 8.1

1 2 3
TaAn—(/’hA’f‘hm)% :(th‘f‘hzn)QS—l—zi + —A£

v, V2 Uy
CHICIE LT (2.3), (2.4 BxomdELN 5.,
Tian—hia CO?)‘ZM =24 CO?}:M -+ é)aD , 5.2
Tinp—hig CO;Z,_B =Ny CO?}:z,a + B;}f) .
<T3A“_hlll'c—o§)‘ll—ﬁ_/> - T:;AI): <T3]11)—hlﬂ ,Cojjll]'i> - T(;]fl)
COS 7,,
=tha_' 3.3)
3.1, B.2) BU (3.3) o5z Rk 2 (L2, (LS) B (L.O) DB FF 1% 21, 2% 3
lICEEMA b DIT &V, I (L6) I L DT Iua, bap BT hp HHTE 221, B.1)

~3.3) ORBWEZHOMEEZTHE DL SOEEDTHHOE K & A, B 1)~3.3) i
(1.2), 1.5 RU* (1.6) L2 AELbDEN B,
P DWW L6 ICEDT lp 23K D, WITB.HICEDT hep KRB EZIEAICL
TWHE, (L6} &t BARTHBEZHET LG T, iy, B, A EMTX B,
BEmIcE M Eom BT 20 8B bMHATH S, AL (B.3) OFFICLELS T B
DEFIERD LD, TH G D OAME2HOWELITL>TE L LEIZ D, FEizs
EROBDEICH, TEDLGHELHENEDMEPORDZHMNTELODT, ERO



BAL L RPTHR L A FEMTOREREE 15

FiZid §3 TR T2 AR FMNE 0,
§4 T EHKOMHEY

(L6, 24 ickhid, THife T/ EREDERXEDS hip RY hp BEHI NS, HIC
T’ 45 R» 3 ¢ & A method of differences Tz XWTH 3,

(LS 2kid 23) mo B, T EiEOMEME 2 FEETE /v, 3BHBETR L T
H 2,

RICT@L2)ITHRNT S, DIt Th

Tap+Tpp=Tas. 4.1)

BT Tap & Twp E43 (L5), (L7 i3 (2.3), @5 TN bd T= % Tunicst L TH
ZHHTHDT, Tip & Tho OLME T= 3 Tun LITH 3,

Fic(Le)®kKid 29 icshid, Tip & Tsp &@3{ BHEMRET Tian & Tao J:@;uf?
ER—DBEBEEAFFONET 553,

Tap, Thp EROMEMN RO MEHEOZLEOMMEER, MED3> 5 T HMOHT &K
LEAWBHEETHO, FKco3 DOMEARALCGERN LI T BEREERT S &
T3,

L7 R 2.6) Ik nid, o R hop OFENRKE BT IIZE, Tl RO Ti, i3
B EALENE, INGE LRI QD EHETEE, b OB LZERIOOTH
E T RO Tops TRAEDER T iIcLER LT B,

BT RS — R AR T BIEAIC, Tap ODHFE Trp OEFEIHER L THKT
29, Tieap DR E Tionp OB E R hpOEIC K ZEAROBREEOICHE CR & 1215
B, IT by D—FRICAX BB LTS, Tiean O EFE Tionp OEPERESHRE LTH
U 1/201,, TH B,

Ti:d Tis SHBICBERTETY, ALEROML, REMCRERESLLES,

FRAMBOEEOAHCEBLTWDE, Tun Ten, Toap Rid Tisn, Tesp, Tazp DR
BN GHZRERREENE,, FPHINLORIE LIS, By 1.4 oHEL2FTI
S&, T: i, T BREPOMhpSEOND, AL T T: HiROBEFN Lo, 1o, TH 5
DI L, Tiz Tis BERROMERNE /20, Y20, 10755, HUC T: BEiEE T B EORT
VBT B B, /03 span O RIETIE T ERATE S, FIMHE < T Ths EMAELH 5,

Tio Tos BAE by OEHICERBT N, AL OESOERN 120, Y2, TH s &
ZHC &, Blicdoh o T, T BEBTREVWTEEZRL, £2iIck v, v, DFALE
MOTHAE, i vy vs DENPEHOTHEZEHT 2DICBRII2OTH B,

§5 BREEZEBUILIECKVECHIEREDEIDRE
hop b v BAAIOBEIIE, T Tieo BEONEOR REEOHBOEL KBIHBOT,



16 ok BI= + RIE - EFHIES - R
Tap, Top BRI TR, 3EMEE 2 BEEL REDPT 0,
WIFEREL T2 EEELBA AR (L6 IKED

Tup—Tap=ho CO?)ZZ = (6.1

2

DI LIe i e hisal .91k

1}»—710=hm(mz“d+hw‘ms“ﬁ. (5.2)
1 2)2
5.1), 6.2) OFFRFELDDEMHED>TNHDT,

hr];‘“hznzh;]) cot i1,3 tan iz‘g,

hp—hap :< Nip CcOSiyg >/< h.pcost,, ) 5.3)

hap v, U,

G5.3N0ELTG.2) 0OFLOBLEEE2HE OISR, —RICiE v, <o,
COS iy, > COStzs THBEDT, MpLhep THDOTH, FIEELRHABICER TSI LETEN,
B Lo Er & LIS E OZER

hp—{(hp+hep)=hiplcot i, , tani, ;—1)

(i 5 )

~hm[v {L+H ) 1] 5. 4)

WICB A EST 2L, v/, M2RRBENBET, vfv, 3ZNRBEIREBORTEE
ZE 6. 4)HED hp OBBIB L LDEKRELBEEMND D,

R B RS ERADIE Toap, Tipp EMRHE span KH LD THERTE 5 & 5 KR
HOMMEER IR LEMH B,

KRB 0, ZRDB7HIE Tiap, Tanp BREBBEEREOERCHAL> TR N T 1
o0, TORDICEFERAORMBEIET R NITNE LA,

D2 S4B ETsE, RRAOMBRROMERT ENRYTH 3,

A) v, ZRDLDORBERMIE SRS OEITREABEDLNET I ERSICED,

(i) P ZRD 212D ONFRRE 3 FEH S O RITEAHDONLTHIEI D SEL T,

F2E M E H &

ARSI KRR ETL &80 PRA 2 BURITAMBESIR 121848 TH > T, L TH75
c.p.s @ pick up % single TH 7o, WEEREMOEBEDLLTHE L EDTEEET, T
% %714 up hole @ trace % AN AT 72,

BRI 2 MIcR L72ml, R24HHTH 5, HFNIKBOTETHNICRNTS, @l



BAY LRI TEBA Y - FEMTORERER 17

WMLESMNE, BLEOKRDTEE LABASE N span & 2 EMTEE LD, CHidH
BLEOE/OAOT, BITEICIREMAT, CORAEHOIIDE LA,

pick up BE ORI LEICIE L T10m g 25 m & L7cos, &M% U T 50m %
Bz Ui,

SAF=4 OBRELEHE660mM S 0grs, 120mE13 50grs, = L T 200 m FEE

B2 @ ® A W R o B
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Fig. 2. (b} Seismic spans at Shimo-shizunai.
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0.5 m., A seismic record obtained by a shot
A seismic record obtained by a shot mn water.
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Fig. 3. Comparison of a shot on land with a shot in water, observation points
being the same to each other. Time marks indicate 1/100sec.
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Fig. 4. (a) Time-distance plots for span L
{b) Smoothed time-distance plots for span I.
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Fig. 6. T4 and T3 are indicated by O and Ts— hip cos d1,3/v1 by @.
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HBHELTABE, TNT

Tsap—hip cos ix,a/vl

BAHEMNKR DI LiIci b, Bt ie Ti D38



B ARG TH S &P R T OB RE 21

v,/cos 1,,,=22x 10°m/s (6.6)
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Fig. 7. The structure under span I.
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Fig. 8. 7,3 and 7' are indicated by O and T3—h1p cos i;,3/v; by @.
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Fig. 9. Time-distance plots for
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Fig. 10. 7T is indicated by O
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Fig. 11. T} ;is indicated by O.
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2. Seismic Prospecting at the Projected Places for the Dum
at Shizunai and Shimo-shizunai in Hokkaido

By Kyozi Tazimg, Hiroshi Okapa, Kazuo Hamapa
and Susumu KusoTa

(Department of Geophysics, Faculty of Science, Hokkaido University)

“The method of differences” for three layers has been formulated. The behaviour
of “T’-curve” is theoretically investigated in detail. This is compared with that obtained
actually at span I of Shizunai which had so long span as to give enough data for
discussion. :

Then it is attempted to make full application of “7T’-curve” to the analysis of data
obtained at the other span which was sometimes too short to apply the usual analysis.

The process of the present analysis is described to each span in the fields.



