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Geological study on underground slope structure and the deep-seated landslide related to
accretionary prism in Miyazaki, Japan
ABSTRACT

It is generally recognized that deep-seated landslides are likely to occur at slopes with
advanced gravitational deformation (Chigira, 2009) and many studies have been conducted
on prediction methods.

However, these studies are mainly based on geographic examinations and the relations
between deep-seated landslides and induced landslides have not yet been determined. With
regard to the landslide mass, research has been conducted on detailed classifications based
on the internal fracture zones, but ground often fails by collapsing on the deep-seated
landslide and their internal structures have not been identified.

To establish a prediction method for deep-seated landslides, it is necessary to clarify the
internal structures and formation processes of their gravitational deformation and triggering
mechanisms. Such information is in great demand. In this research, deep-seated landslides
that occurred in 2005 at the Mimi River basin in Miyazaki Prefecture were first correlated
with topographic and geological features. Then, detailed observation and analysis of
outcrops and bedrock cores were conducted at site of the Tsukabaru deep-seated landslide
that occurred in the same basin. I found geological bodies of breccia in the ground under the
slope, which are called breccia rocks, I classified areas based on the brecciation process,
and we examined the geological structure.

Next, a new classification of breccia rocks was applied to the Yamasubaru deep-seated
landslide that occurred in the same basin and also to the Nisenotani slope in the Hitotsuse
River basin of Miyazaki Prefecture, which is considered to be at risk of future deep-seated
landslides. Then, the mechanisms of deep-seated landslides were evaluated along with

formation causes and processes on the brecciated rock-predominant formation (BPF)
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distributed below ground.

The major results of this study are given below.

Chapter 1 presents the status of current knowledge and recognized problems with regard
to the collapse and landslides of rocky slopes. For landslide masses and parts of slopes
related to deep-seated gravitational deformation, research conducted in recent years has
classified details of the structure of fracture zones. However, some issues remain, as no real
cases have been reported in which the internal structure of the slope had BPF created by
gravitational deformation.

Chapter 2 provides an overview of the topography and geology of the Mimi River basin
and discusses the history of Quaternary landform development in the Mimi River.

Chapter 3 presents topographic and geologic information about the deep-seated landslide
that occurred in the Mimi River basin following torrential heavy rain in 2005. I show that a
deep-seated landslide is likely to occur on the part of the slope that is lower than the knick
line formed along the Mimi River and also on the right river bank with a dip slope structure.
However, I also show that the deep-seated landslide collapsed not along the bedding planes
of the dip slope but along the direction of greatest tilt of the slope, indicating a strong
geographic influence.

Chapter 4 examines the underground structure of the Tsukabaru deep-seated landslides.
Brecciated rocks from several centimeters to several meters in size are the main component
of the bedrock upper surface, creating a BPF. I carried out detailed core logging and field
observation of the BPF and classified areas into five levels based on the progression of the
brecciation process. Based on these observations, classification diagram of brecciation was
created showing the existence of many blocks and their internal structures.

In chapter 5, using the result of the examination of the internal structure based on the

classification of breccia at the Yamasubaru deep-seated landslide in the Mimi River basin, I
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point out the possibility that the distribution of breccia was discontinuous that in
underground, and that a block boundary existed because there was a point of topographical
change where open cracks had formed.

Chapter 6 discusses an investigation similar to the one introduced in Chapter 5, at the
Nisenotani slope in the Hitotsuse River basin, where small irregularities were found in the
ground surface. As a result, it was found that the maximum layer thickness of BPF
distributed under the ground was 50 m, and that two blocks were formed. There was not
only a point of topography change and open cracks at this block boundary, but also a form
consistent with a surge of the bedrock.

In chapter 7, I summarized our research and proposed the investigation method of the
findings.Detailed observation and documentation of geological features at three locations
were conducted continually from the lower to the upper slope with respect to the
deep-seated gravitational deformation. Breccia bedrock was found, which was composed of
breccia and micro grains whose distributions and continuity form the BPF layers.
Furthermore, by examining the continuity of the BPF, I found that multiple blocks were
being formed and the block boundary agreed with a point topography change and open
cracks.

Because sharp planar soil structures and clays were not observed at BPF layers even in
the finest grained soil mass, the failure structure was not caused by the fault or the
dislocations but by the strain concentration due to gravity at superficial locations. These
were formed by erosion of the Mimi River and Hitotsuse River bottoms, progressively
creating the brecciated slope in a number of blocks in the late Quaternary period.

In addition, deep-seated landslides occurred in BPF layers, but were caused by the
internal structures in which pore water pressure can abruptly rise. Because deep-seated

landslides may occur at the boundary between fresh bedrock and BPF and also within BPF
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layers, it is reasonable to assume that BPF and its internal structures are precursors of future
deep-seated landslides and are significant tectonic features that should be evaluated for
predicting deep-seated landslides.
Based on these results, I have prepared an investigation flowchart to select the locations
of potential slope failures and added some important notes at each investigation stage.
Finally, Chapter 8 presents the conclusions of this work and a summary of the research

results.
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BIZL-o T LTLEY, NEELBET LI EBRETHLZLR3bIT N
5. ZOOENEFRAE O M THEESSE O R THRA L7 B RER I T O NEs
S A BETE HEITICBNT, SRNEMEICET 23R ERE G5 2 LAk
HDHATWND.



REFFEITENERAE BT, T O T &S &2 sHMIC RS- s 2 &t Ly,
EEBECRRNAZH LN E T LD DR TH D, LLTIC, RIFFEORLOWE
Al

AFmIE, 8 DOENLEHRIND.

1 ECITEBEAEORECHT <V IZE LT, Bk A & BRI OV TR
L7z,

52 B CIRE) IO - HE OMZE AR L, HifE - HUEF RO B O
B OREFERIZONTER L,

5 3 B CIE 2005 O B IR R F) RSN © R BRI SV THlE - HE RS
RO EEE A LT,

5 4 B OISR RGRE A A O TG 2 RRET L7, 4Rk E T2 o) HHm
DRE S OMPELE TR L T DERE Lo ABE S HES RO EMICafL, AlES
BEAER L TD. AEEZABLOETOREIZLY 52ZKS L, Zhixb
CICABLX KA ERR L, HIU NS & it L.

55 wCIRE) VRIS LA R AEA RISV T, FEARERE CRA LI AlE D
Koy L, gz Ra L.

6 BETIEAR, FREME~CBETLFREDD 5 — Y l)IITRIR s OB FE
BT, [FRRIC A LS DX 5y % 588 L TS 2 Mt L7z,

7 ECITENEFAR O TIZTER S - AlE O RK & FERGRRIZOWTH
K4 HLlblc, EHERREOF TRAE LIEBREDORE L OBEMEIZ DN T
BRI, £z, SBREBRE~LHEEBT HAREMEDH 2 _HORDOREES % b
CICEBREOERITRIOLOOME 7 v —&ER L, FEMBOREESIZONTE
HAE{To7.

B8 ECITMIEMEDOE LD LG R LT,



FIE  ENEBEAEOHTEEREOER, BN

1.1 BEAOZEEHEICER T IRERHE

HOMOERPEIT L-fim (ENLERRE) CIREBRENFEAET D ATRetEn
mOWEHERINTWD (FAR, 2009).

ERERREE & W) HREISPIEE (1974) NXLOTHEHALTEY, ZO%HMEAR -
T (1998) 1EFBER LT AP LWERIIIN TV RV, FARE (2006) 1X
EREREL W HFELEMFER L, tEEBEOHFEICFER LD LT LTS, F
7=, 8ARIED (2007) (TREHEE TR EN 10 5 m’ DLk, BREHES AR S
mPl k& BRI 4R L CER L, FEEAERAGT OHBHIRE L 2 O
FHEDOBRETHOILTWD.

7o, WA TITHRAH T b REWERERR DR & JFER LIT OV THRENT
72TV A (Korupetal, 2007). ZAUZ LD & RKIFMAREE I3~ 7 HFE CESR
N TH Y, Landslide, Giantlandslide, Deep-seated landslide, Rockslide, Catastrophic
landslide & ATV 5.

2009 FEIZIT R 8 FITHE D W T, B m MR/ INRA T O L DOTRRERAERIC X
LEAWIZED, JINBWOEEPTII, S DHICRRALNFEAEL, RELT, &
R REDER L7z (FEEIEADB 4, 2011).

2010 2%, NHK AT vb NREREN A ARLZED | 12801 T, BEIZkiT)
HREE WREHE] L UTREL, NEERE) L) ARSI T2 AR
bid kol oi.

UL, EEAREL W) AFEIFILIRLIE~AaI 2SIl EFesnsn, o
EFRITHAMIZ e STV L.

WHFaCIEBRELZ LN - BRI EORERED S B, 30 ENE
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JERREE L U bR CHAL, RBLIZT TR, HFHOMBE COLRELIH LD
HEHIHIE O R R ERE ] LERL TVD.

—7, () LARWFZEAT (2010) 13X, EERHEORAEDORNDH HERIMH~ = =
TN (R) OR)T, REBRAEORME LT, OfRIE AT 2 LHITRREE L R
IZRTNRT s> TRENT 50, HDWVITFEREZE D TT RV RO BTN T AT
Z72%. QEAZETIE (T) [XEECHEIT 5. @fETIE (1/)) ORI ITH
BEHAOI~BE T OHENZNE L TND.

FAR (2012) 1%, EBAEICEL T, T EERILI-HFETH D RERARES
ERARENS FERMCHE () PRKEVHLOZFLRICLTWDE0ICE L, FEEAHR
BIXFERERIAN Y TR, Wi mn D ICHRAIZB N TV S EARFERTH D &
LB b, BEBERERIELVEEZ WD, £, EBARELZMROCEETD
BRBIE, AP REWLE & bICRERBORIICRE L7210 TR, ZOTOH
B2 b EOHRET, HEEBEIZERLZbD)] LRLTWDD, EXRELT D EARIE
ICRDZE DY, ERETHLINMERLRAGEEL L THNWL2ORBEN LT LT
W5,

Lo, RBRAEOERIIMEIZIL TN, BRENRE S, BEhEEN
REL, ZOWELERTHS] LWV) KTITHHBEBORMEEZ L ONAS.

AR TIIERBAELZ [REFRENRKE VL & bICRERE OB L mfE 172
FT72<, TOTOHREL LELHRET, HEBECERLZbOTHY, FED
TROEAEETBEEIMEE L, Eh, SHICBETLI8SR] LEETD.

KRBT CHEAT S HEOER LR —11ITRT.



x—1.1 FEOEE

M FE E &
PRI AR FABRAEA R E W E &b, REREORY-CRELIZT Tk

(deep-seated landslide)

, ZDOTOEELYLELRRET, HEEEIIFERLEZLDOTHY,
HBEOT)EHAEETBEMEDNRE L, B, 2FICBETLH
S35,

g~ 0 RHE 2R D E DRI T 5 ~BEORE CER 9 585 (H AR H

(land slide) TRYFE 2004) L, ZZTIHBEDTVEELAL, #E
WBEHTLIbDET 5.

BHERAE Sackung(Zischinsky, 1966) <X & 7 U — 7 (Mass rock

(slope related to the

deep-seated gravitational

creep)(Radbruch-Hall, 1978; A E, 1984;Chigira, 1992)7¢ & Fli2s &

NCEH-TERLIRERELTEL LML TS,

deformation) BEHERAEIIEEORE & LR TROBEEOZ LD SR &
L 7ot BB O fti & e 2 B o figlE & b 2 BAR, (LB~
WAEIZ 23T TOMMLARAN R BRZE, NNERETHRESITOND
(Ambrosi and Crosta, 2006).
REZERE S EERAE L AL T5.
BT IHERI N 3BV T, RBARD BRI - THERIS BT 72 D s (R
(knick line) BHR) DD, TOREZEBERER LN, BERRLZERCHRELER

PR & IS
ZOREIZEEIETHDHN, £L L TORDERYEH, @nr v
7 a2 kv —/b(rock con-tro) DT I, EITZFDOEHFIZL D &




Zz2 bbb, OICBERT 28BN ® 556, T ORIRITE
MOHLDIZEEL, BALOLDIFZEFH L. ZOFA, LA OFEx
BN WRME R Z TALOH LWAEER A ERT 5/ T, BAEN
HEATND EWD Z &2, ZOEBZHZ IR ARTHR(erosion front)

EEVWHRZ D ENTE D (AR XY ZE, 2004).

Bl H VT

(karte forevaluating a

[E 228 A A ERE L TV DY faRE PR R o9~ 0 #mE
WIS BNTEY, FEOBD - #9 <0 HIE - iSRS L O%E

slope) REOHMELZ RTLOTHY, 22 ClEIBEHOBMRATHEL- LD
PRI NVT &1 5.
£ s FEEEO I/ L, “IRICHBEBENELS N, fr i kE X

(brecciated rocks)

DFABERIARE S, AL AR 28 5kt L2 EE 67
B EfE L7c#y &35,

A e

(breccia-predominaut

FTERE PSR L C 5 R % £ B BLBUE T 5.

formation)
FREREMmMT O | EEREREH T ONEEE &1L, RBAREIC X - Tt L7245
ER IS DOWNEEE 2 RT. RBRREEIC L » TABEEBEN S TRE S

(intenal structure of slope
underground of

deep-seated landslide )

TIRAF L7y (BRNUIR D) ITIRBAREE S A LI L 0 T
DERSTE B & LTH D .

L723 o T, RERRERIEHL T O EEIE 1 XRE AR J 4 LT BA
B L0 T AP BRE  DHEE LT b D LS.

Ty

(block)

f A BB O NER T, AEE O RSN ER TS X o R UZEE &
LCEE TR 7 ay 7 35,




1.2 FEERHEICET RO L RS

(1) FEEAREICET 2R DHR
ERERREIIENERAE CRAT 2 AREEAE WV EEH SN TB Y (FAKRE, 2009),
TEFERRTWRELZ O THEREL L THE0RBRLLAREE > TV 5.

Bilt, B CTERBAREICLID2HENRESNTEY (TARRIED, 2012 ; HFIZ
23, 20125 AR, 2012 5 FigdE, 2013 5 #1370, 2013), REAAEBEOTEE Z HANICT
BT 272D OFFFERITOIL TN D (FEOIED, 2012 ; FFRIZDN, 2012 FARRIZD,
2012 ; TARE (2013).

T, QEIZEBOEA TS L —F =717 7 A4 FI12 X 0 IEBRESHIT XY
EFRAET HREOWMHIE L EICETLERVPL LGOI LI -7 OURIED,
2003 ; FARIEDY, 2010 ; FAE, 2012).

Chigira et al(2013)/3#i22 L — V' —HEIC L W 5 5172 1 mDEM 5 — & > 5 V&S AA
R FEAT 5 LETOR I I ERESCHIRMMZ B2, Zhbx b LIS
NEREERL (REORNER T EIIH > THE L/ MNEOKTEE S 2#EE
HROKFERSTRLIEH D), RBREOREBITIL S~21%OFFICH D L LT
5. (B—1.1).

FERIED (2013) (FFRDBEZ E T REHICHRA U7 KIBERAREEERTIC OV T
ATV (K—1.2), KEERASEILE ESOERRIEREEE, =o—Y—7
YR, BARRKET U7 ORXEERBSCE v T VILR, S—ry "\ TAT AL
DOEME (M—1.2 (a)), ENOKREAAZEIIIUN LM, FR@EsRn Vot E
INBATEE, FERLMA S AL R U T TR L TWA Z LR L E LT
(R—1.2 (b)). FEPEOKBFMEFFEDIFAE LI HIEIZ 31T 5 (L0 -2 P i 8
X 1~3m ka LHEINTEY CKAEIED, 2011), ENOERERED AR IXME



®-1.1 The Kitamata landslide.
a) Image of the slope before the landslide.
b) Geological cross—section. Numbers are slope angles and horizontal lengths along
the slope line.
c¢) Image of the slope showing geological features after the landslide. The symbols
for |inear depressions and scarps are shown for their pre-landslide locations.
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REOZWHIBIZET L TWD (NEIED, 2007).

FARE (2006), Chigira (2009) %, B4 & OEFOERIC L > THRAELE
RIERREEGIC DN T, RERTOZEPEEL EICRTT AT oo R, KA
BICIIHIEAOIOESRGI S CRAE L b o E <, MBI BRI 5 E L 4
HORZEE KL TR Y, RHRAUZMMHIEIL S U — I KD At &
LTW5.

FAED (2011) 1%, AFILHOFFINORBIZ W T, BERRO S0 & ILIEE
TIEF - #19~0 53A7 & OBER B O FANS ko T EGREICE HER 13 54
LiceZBERZL TS (K—1.3~14).

FEHIENT (2011) B LR T HRAALE T 2 8 0 AR EELIC B\ T, HHER
R OFEERIC T AL S AU BRI >\, BHERRIEE 2 BV OB RS 2/
B L, B VBRI AR D BRI T 6000 4R, BF 0 FLERE (LTEOBRMIHIIE 9000
FERTEBZELTND.

Tsou et al(2014) L ¥ — I (LEE) LiticsWT, TR ORI
O BRI D E DEDRISIZOWTHEIT L, 3 BOBEM & EIUTKNT 5 AR
BRI EERALNE L, FEEBARICOVWTE, FEMEEFERIECL-T
ROHEWVEBESROFENEL 15 TEREEZL TS (B—1.5).

F 72, Hou et al2014)I X B A OIAVERIFIZB W T, BBy = I L—3 a3 U &21TW,
PITZNERE & RHE OB ORELZFEF L TVD (B—1.6~1.7).

VEJE R RN T O NI OMFHE, 2011 B E 6 512 X o TEEFFTE O
e A S A W T A L2 TR AR NI B W T S v T2 (1L, 2012)
2, BEEEDOBFEBENERTHY | HBEONTHEEOBRTHI+mIc/2ENT
Wy (X —1.8).

— %I, RERREANE CIIHE AR L o> TRIHL TV Do, WEiES 2 E
BEIET 52 L BREERGENRZ .
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2011 FERJE 12 51T & o TREEF) Ik D 78 B IR R B AT 30U TR AE L 73R JE A
BORABHTTIE, R—U v VRENFE S VAR OBIERIEORF BT bh,
TV OBHR & TIAINREIC L 2 7 9 eROBENEBRAEORER & L THIT
bITWad. L, A=V 7REIIEEREREOFEIIMITER SN b D
ThHV, BHEMENIOM TEEOBREHI 2 LTz (BFHIED, 2013).

— 5T, EAERAE D D ERNET L, BB BE A R T i< 0 B LTI,
ZOWNEHEGICE L CH - RN ED ST 5.

Bp¥ (2012) VEHET R0 BEVMA ZHERL T DRSS OWT, BRHEE 2 R 5
&L BT, B ORREIC XV B E X 5 (Crla, Crlb, Cr2, Cr3, Cr4, Cl) #4T\),
e DPER DBV DT ~D LI 2 T E IR ELZ LTV D (K—1.9~
1.10, £—1.2).

T (1995) |3HER A s DM~V e 2, RWEETH, 58 TAH, RE AR
BLOERLED4BIZKASLTWD.

FRENED (2002) 1 ZUEOBRHEALE O TR0 IS E I TV D FTAH
FTRYIZBWTERSNIZAR—=Y 7D a7 20 THIS ) BEHEOIRREE %
AL, BEAORESLEEDENS TR LTS,

TARR (2010) 1FBRRHOHHIFA T30 fE) NHIET 2 1ILEN RISz
a7 OWHEDOREZ (C, Z1, Z2, 0, P) IZX4 L, EAEFEHRELE LT DONE
BEEZHALNE L, 5618, ZolEE, $o< 0iEBIcE & ZF s
D, EIPOREETEFICRIVIIRBRENEET D & L.

LI EGRA~ JH (2~ 0 BEMEICOWTIE, Bl RS ORRECX 2872 &
NTW5a., —F, EEREIZEEEAL WAL rbLT, BELEENEFR
R O H TSI BT 2 FSRIEEILTN .

JFRE LT, RERERE CIEHEBAREIC L > TR L TL R, NEEEL
EHEBERTLZEPRETHIBANZ N L0, ERELZREN TIIAE~
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SREAREL, BREME) ZEPORER—V VT ORIAE LD &7 EhzE
Fonsd., Lo T, EAERAEOM THERE L ZOHh CRA LLIRBERELS O
BIEMEIZ DWW CEHEMICEEH L, BELEEFANIZILALERONRVONRER L 2o
TW5.

(2) &

RIBAAEEIZEAT SBEEORFRIC LV, EAETAE CHREEDOZVHIRIZEZ <
FEAELTEY, HENIZITESROERK LIE > TND I ERENHAL NI
TWDS, RRERE AR T 5 HU T NEBIEIE & OBTEMECARER EA I = A L7 L
BRSNS QAVAI AR

TERITIRIE AR EE DS FE AT 2 FIREMED & 2 R DOMRFHTIE, #IFHI R FEREI
FANHNTWED, FMREOIEETRIOT-DITIE, AEORERA T =X LNEH LM
TOMENRD Y, ZOTZDITIITRE R T OFEM L NEE ORBE & RO
AL OBEEOBRFBRD LTS, 6T, ZOITRBEID, EERED
TRTFEEZHEL L, SR EBE L O ZERBREDORELE > TN 5.

1.3 ®EOBEH

2005 FEBE 14 FIHED BIZERKETIE, < OBEBRENKAE L. BiFR
HEAFFEBHEEEA R HLRIC IV T b B)IOA AN BV TIE 170m, & S 400m DK
UL 7 FREE DS F 4 L 7.

LS TIE, REREIC L > CERMAARE LA — Rt iopmic s & F
STEBVERBREREDRRK LR RBHEDH L HEMELBIZETHZ LN TE
5. Eie, BEEFBIOZOADICENTEROR—) U IRENRER ST
W5 (BRIZD, 2005) .

ABFFETIEE 3 B I TR A U 7o RIRVRE B R C 0 = 7 ROFEF D FE Al 52
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MO TS DOFHE « DT 21TV, T ORRZFHITHTISAEE DXy 2 50E Lith
THEELZRET S, I, FEVECCRA Uz LR fREERm & RIg AR~ & 3
&3 2 ATREME D & 2 — VIR A D B RHE T Z OAE DXy 2 A L FRRIC
HFEE OTLHE - T T o7z

ARBFIEO BRI, RERENEE LEREICENT, R—U UV ITHESCHINORE
FHRENOREONEBELZ R T 2 2 LIk 0, BBRERAEDRERE*ERZT S
ZETHY, SHICRBREOEFOE THOTDOREFEDRREELITI Z &
Thb. ZhIZ &> TEREFTOEEZITY, BYIRFEXRN TE 572 LB
KICEBT 2 Z L2 BT

i

1.4 FEOT7a— RO

ARBFFRILTRIE AREERME IZ 3\ T, & OIS 2 3 FUEL - T3 2 ZERERF 5T
Tho. LLTIZ, AHHEOGmLOMERZ =T (K—1.11).
AFCE, 8 DOEMNOERIND.

7 1 B CIa BRI O RESCHT <0 2B LT, BURO A R & BIE R OV TR
L7z,

52 BCIRE) IR OHE - B OMZE 27~ L, #IF - HUEF RO 51O 5 Uk
DHIFEFHEZERICONTEE L.

55 3 BT 2005 AR OB IR IR B NIEEE N ICFE O TRIE FRIEIZ SV CTHE - VB RIS
RINLEHZIT -T2,
FABETIIRREBRERBOM TEEZR—U 7 a7 CEREOFAR R o &
WZHETL, B bHBmORE SOABELE ERETHE LICABS B L OAES
HEEO M ER LN E Lz,

5 BCITEIS L ARAREREIZB W T, BEAER R & BRICEICR—Y
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6 ETIIAK, REME~LERET DAL H 25—V B OB FHm
IZBWT, FRICA =V 7 a7 2 Hnic i T EEORE 21T - 7.

57 B CITENERAE OM T ISR S Ve AHEE ORLR & TERORRRIC OV TE

B9 5L L bIT, EALEEAEOF CRA LIZIERBREOR AR ORFHI DN T
ZELT.
F7o, SHRIEBRE~LEET HAREOH 2 ZMOBROFTHESF % b & ITRE R
EOIEBOERTTRIOT- D OEFEFRE 7 0 — 2 ER L, FBEEOEERIZONT
B EIT o0,

FYETIIMAEREDE LD LEmE R LT,
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B2E BN Fmo#ie - #F

2.1 HJIFRBS O A - M=

211 HiE

B RIITUMN B EERICALE L, RO/ 75% % 1HHi 5T 5. (Lo 55 1%
R, o B i e oD SEBF D 2 R < 4 T OIS e ONR AR B IR R TR B £ T IR EEER T,
FJUMLH & 2> T D (K—2.1). FEEOFN LIS T RSy « AR RS B (B
& 1756m), EEE (& 1739m), MBI EE& 1721m) 72 £ 1700m#k o [ 4 7358
B7eh. BINZZ oEREGEOREMAJET E L, HEZER D A AT E CHRAMIT LR
MHFT L, HA#HCE 2R 9km, HiHKE# 883km® O —#&ifJIITH D (K—
22). ZOHE)IKRITIZ T DDHF L - KIFEEFVREFR OUNENKETE) ST
BY, JUNRKRFAEOKIJER E L TEEREE 2R LTS, B)IEE iR
s 6 PRI & T TIIKROFBEN R > TS, T70bb, RiEn o it
IR RS AR (Verstappen, 1963 ) 23 ERT, THuBCCTIIB AR EME L 22
STWD., ZHTHEBROEVS KBRS TEY, A 2 M 5 Mg IXmE 5+
HOHRBEHETHY, KRRIEHHEHELBHEm 2 EOHEMEEZ KL TWbHH D&
ExbD. BEFIIFEEGE (BAE) RKLETHY, KRIZERORERTH S
ZEMD B E I B A KB L TN D EEZABILD.

%70, HEOMEFNT b HURAE TR0 b s, B O R Ak L & ik
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