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A Study on Mud and Stone Flow Control
in the Foot of Volcano

—at Bochi-no-sawa Gully in Mt. Yotei, July 25, 1961—
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MBRIOKAY SN, ThEAMNTEZ ok DBICHERRE hot, H10b0
R2UBEELS 2D BEIICOI >/ 6 DT, RPAMKICH > RBIROTL Eick->TH
bEN, B2OLOR B ASLND 26 HFRHICHE > TH TS 2 EBNEIC & - T
S b SRR (Fig U, 7/ RO 370 m 8 ok i E A8 H 8 L B AR
BRBEHC &5 & 24~25 AE 122 mm,25~26 B 4-8h 154 mm, ME0E S 170,
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RN S ICh > T E DN LTS C E AT B AICE AT G, C0
BERLABELOORE1IAEOEIET, 208 S 1,600~1700m &b h T3, &
2 BIE @ W O ART) %O NE f (SR O~ FIICHb Lz, € oW SE TRl
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53 EICR AU HA AN LIERIETH B4, —BICHERBEOMR bONE <,
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EH L OB 600 m Pl EOTVEHREK 46° T, MEASEBRICREL>DH5 DR
MREVDHIETNITE SR, BEFBZ 22ADHY — DHRERZEE 600~3,000m, 1 A
b KR 43~210ha, BIERHE 15~100m OWETH 3, EFFKF / R LK FR
152 ha, REE 2200m THEDLVHREDOH Y ~Th 3, BAINHFLSL LW LN
Yk AR—FFHHT, BERBAN ERERAR), CH—BERESN (K
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REAM 7 £ 253 °7 311

Table 1. AN # 5 /R & o -KF

polmE | moE ], x| 2% gf ReslemeReR UEUN w om R B R LR LR i
(m) (m) | (m) | (m) | (m) | (m) || m3) i) (m)|(m)| () |(m)[(am) | ()| (m?) | (m2)

4 450 | fARI32 | EFAT v 7Y — PRET 6.0 4.0 10| 105 | 160 2| 1| 9098|55| 85 1.5{ 10.50 10.50
6 500 B HE B K B T 7.6 5.5 151 100 | 21.0| 2| 2| 211.10| 6.0; 9.0/ 1.5{ 11.25 11.25
7 520 33/ WM K T 915 7.0 16| 110 220 3| 2| 36L39]6.0] 90 15| 11.25 11.25
'E%gﬁ 540 B | EHEIVIY— MR T 5.0 35|. 145 100 | 140 | 3| #& 87.38| 6.0| 9.0/ 1.5 11.25 11.25
10 550 2| & B K B T 935 7.0 13| 100 | 240 3| 2| 31149 60| 90 1.5( 11.25 11.25
11 580 Ul Eravsy—~rEET | 114} 90 15| 130| 27.0 | 3| 2| 58865|90 12.07 1.5) 1575 15,75
13 620 | 34~35 | ER=2v 7 ) — FPERET | 125 9.5 125 130 280 | 3| 2| 70550| 9.0/12.0] 1.5 1575|120 18.0| 1.5| 2250 38.25
20 | 780 6 FEHav 79— PKRET | 115 9.0 15 140 | 260 | 3| 2| 586.69|9.0{12.0 1.5) 15.75|12.0/17.0, 1.0| 14.50| 30.25
22 | 820| 35| EFHav sy - MEET | 140| 110 | 15| 150 | 365 3| 2/1,04858| 90(120 15| 1575|120 200 1.5| 24.00| 30.75
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RICBEBITO2VTEWL S BLBENHAGERIZS S50 10m OEE THEIT
2B DEREL, ROXDICFHELL (Fig‘3v7§§iﬁltf£o7‘:%&%2_5)o

a+b

EER=10X b+c c+d

XBC+10X—

> XAB+10X% 5
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COEIICUTHEHB LD Table2 TH %, < T No.20# A3 DREMRICE
TTIHRLLUER LT TRPICHOT I, LERBERCITERTIY Y~
PRITEL TR Do, Lichio TLARMKICIEC D No.20 7 A0 0 LEEZIR
EQACRAAANR

Table 2. # V) —0BA& - HPOoHEHE
X p | BRAR | DR 23R

(m?) (m3) (m3) .
*® OW~E OH 10755 10,755 Lo
# f~No. 4 |— 4088 102| — 3086 ZtM
No. 4~No. 6 |— 1,507]  128| — 1379
o

No. 6~No. 7 1,298 1,298 SEBARAK
No. 7~No.10 |— 8333| 2536| — 5797 s sk, NI,

Fo /¢, 3478 bk
No. 10~No. 11 1709| 1,709 7. gron }

No. 11~No. 13 |— 852 3,281 2,429
No. 13~No. 22 |~ 5918| 3,622| — 2,296
HER
No. 22 T 2,474 2474
—20,698| 25,905 5,207
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31 FHROERM ORI R Fig. 4

iRT &I A, B, C, D& ADicsy N prertn 2”1
TERNEFNRIOVTEN Lz, B AR A '
WHETELTNEDTD, ®, ® 0% 17 1
SUEHBTTHE L, WEHERLER E \\\-\\

B=EBxXREIXEILTELEHTEX

A
DEXHREFEZINS, B
® 25%,100%0.7=3,185 m’ o
A 16+ 44 ' Fig.4._Tﬁﬁ®ﬁﬁ%iR

1@ 0F%x225x05=3390 m®

@ 25 x 275 %x0.2=1,375 m® C  8%200x0.3=480m’
B 15% 350 X 0.4 =2,100 m® D 5x150%0.3=225m?
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Liet3oT A+B+C+D=10755m® L3 o1, BBRY AOHDIR, PRI
Table 3 iIC Lb 923, EBBRTAHELUBOSDT, ZhMATICHED LTORRIZEIL
T&éo

Table 3. % 2~ o % W % &

¥ o | BEPERE T Wwo i m | w » g | BEELZBR | prrss
No. (K?ngﬁﬁ) (%) (m?) ﬁ@(%)f& Y | omom #3 B
4 88.3 10.5 ) + 010 2% H
6 621 87 1208 | o+ 032 » #
7 120.3 10.5 2,420 + 135 & =1
10 213% 99 132 72 + 032 s #
10 806 ° 10.5 1,709 + 177 2 P
11 96.9 12.3 3,281 + 076 & H
13 Y¥Ni 14.1 2,533 —  0.08 % 4K
22 ©69.1 15.8 2474 — 120 % 5
n o =
1) RFOKR

‘No.20 ¥ LDOWETHTH -7 DT, EBRIZ0TFERBCHIEBI W\, 25 HEHT
$ﬁ%mﬁct&16,ﬁ%u%nmmﬁﬁéﬂ%ﬁbt%mﬂﬁb,%Hﬁ@,v4y
F, REB, "M T V-~ BEOBHMERBATORITEEIN TV, 20K
F THBP LTS 57 No.6, No.7, No. 13, No.22 2 4 (34 WM ICHERS LT U 228,
ENIVTFRICEELEbork, B26 0RESHESERBED CHMTECH, BIEE
DredbETINETHRERKZLEDRWEERICHAS K, ERNEBFETCRALMEE S
TTANLILMD L EMTEEho1h, RO ETROFNNG 2~3 536 % 1c 5~6 [
Bm 7 2 8E LR, BUORERAMELY D, ZORMIEERCHANES LIS
BTV, ZORNOTEIELIRABOLL LT TERZ N AL bONKBEZDDER
(Photo. 1) BH -7 & THRENTXETHA5, LTERBEETZLNGHOLS 1
MREZWHICROBS LESBSHENBTANTCTIHFHLTET, 20EBHETI-TVE
WHEHPOB U, CONGHOLIIKRZ 2RMEIL, BREEFANILIARKROBTH -
fos COLTHRRWEEMDO 59m FHI Tk >0 T, BEHMICHTaHERI ISk, £
AWORFIRRWICH 2 EFHNICABR L TENEONEB TS 34, cOBHS LA
TR, UBPLIIARRERI>TAELADRAHKL, 2hFhis -BEOMKE
CAH LTS, 2 LTART 2 CICBERRE, 7 <4 F9 0 LIt EEAHRE LT
B, BB ADDRAMTHEDOEE L Lok BR I =4 FHFBMORS N, WS hIbF
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BEREBHOND, CHEBRIICBY 2 EEROBROFEBERLTNS,

2) REOEL

COITFRBRBECTEARZETEBE DA, br#EERERA S, EE 1000m
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HHEMEBREEIN, COMERICHILHBRORE L LTOBRENET L THED
HBBENBC B, COBERMEMHICOHEE SO TRV LMD EHFCHEER
L, tH%2 FFCCOmMB TR EREZEORBRIRTNE, COXSICLTHY ~
WICKRD L GAHR L, BRI OWRIC—BNBARY ST, CAMHATHS
HUEOBEIAHRORHEE L -272EDTHA D, LARBELFIER 600~1,000 m X
DAY ~WBICFES S Bh e EABETICHER LT, 2hob AL LARK
(bbaBEZLEbOLIEESNE, BELTRETEZN D ERERLIEASHTL
RLDTHBD, ChAEETFBEHDE LT Table2 #UnHTh LS, T Nod 4
D5 FHAEE L4013 10,775 m® — 3,986 m® = 6,789 m® TH 3, 7%k No.4 ¥ahb
No.22 # &, Wb L#i% T 16610 m* BA SN, 13959 m SNz LICB 3, TD
B3 Table3 25 b b5 L5 K EZDKEH MY 4T, TALSICHER LRI 22m’ K
FTERONo.20 7 L RENHDOE LTHE), BRARLEVEOLRICK > T 2,651 m’ A8
DX THEESN, No.d LA p o TFRICKHLALZESbh 3, LMo THY -
WOBMEISBETF Lz ABIZ6,789m® —2,651m*=4,138m® &73 5, 2OHBEOK X
LR No. 228 BB BT LVRBERZITELENLILNOMBETENTES,
HLS AW ol b 4138 m° + 13959 m* = 18,097 m’ D LHAMH T Licc LB, 1%
BFLAWICL > TREFOAMTAE S L5BOoNTED, EE 400~600m IO i
BHESKKELLY, COHRRIEF600m D ETCEBRETHRT Lok L HBHT
b5, ’

3) SLOWE , ,

TRWICEoTY ABRHAEZTZ2ORYUDD S FRIZLTVRL, 4E7THEOS B
& No. 13 ¥ L3N OHELRNIZICBES ok, LY AKBLEIChON -
TRELLSOBEL, LTAROEBRBRIR—MICE->THERLLZ D EEZI SN B,
No. 11, No. 22 # AR W h b ARAFMIKERH L2 Zh 0 THl, BHoFTEE L2 E
S/ (Photo.7), L LZhDA TR No 1l # 20 &3 iclERFEZED > THN
HHKDBMEEZCD, RUBLZHE L b0 b2 bhi (Figh), BAkBOKNER
No.22 # A3 AT 3975 m?, H/d No.4 7 LD 1050m® TH 2, DX IKHAKBEOD
KESEEALDEZOBAOH ) ~DAE SRt > THS, LBLIAZDE
B b BT BB R FRRER TR %I FEEET RN 50 & bk
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o, PAROHERHEOEEYICH LT
REDDTROEMERT DD, H5EEH-
THFLTL 2 EEHRERKBCRLTEC &
ETEROEBBPNEE B, LihoT
BOKBEMT R ER L D IR 2O FE TR 3 &
THs, TERESOOMMCEFT CHET
BUEAETA00, BKEOEIOBRER
ELTHEER ST, BARHRR THARK
K LT B EIE A ER OB A TE L S B
BARicE &0, HiERLEL L, HEgEED
Ao EIBRICUEFRED] EBRNTINS
2, CRRY ADEHEHE DBRIE LY b
DLBbNE, COBEETIZHEDS AN ) ~E
BIOABBTAEL D LD, BIFLLERE
BIORBC LD, Lichio TRHEIKE
BEBINBF LS ITICRE T TINMN0 B
CERBBDT, BE, BEEMTLSTRT
~&Th? (Fig.6), TAROEMLULNERIIC
&> TREED B H L FHMIICRY 7o & DA
BB SN, COCER—BROERINCH
BTRE 50, HELGOBEET ZHFRAED
BT EA50 5, No. 11 & 4 KB KIS
BEELTH22, »EVBRBRAZTITOEL
ot LIehSo THEACL>THERET ST

Fig 5. No.1l ¥ »ZRHEHBRRK
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EHEATEY, YLOFHERT2 Y7 )~ FEEDOE T D0k Photo. 6 1LRT &
SWELWF I AR -, CORKR LEEZEEZFCRON, LAEE EHEESEA
BRBTH oI CEEYB/-T 0D, FHREAKGEESTHEHMY L1kb% VEBER
Zyond, BRO2~3F0FHRELEBTEHEY COTHRRBERICENT 3, HLK
ATCTHEER%S2 ~341CET, HARARBEICEANI~25URICLT, £2045070%
R ERBIC b TN E NS CEbEZBND, COLS ICFREENMCF S &AM
B AEEICI 5. 4[F No. 13, No. 22 4 A 3B BB L, No.4, No.6 % Ald B
B, TRSBVITNG FTRICGERS ABASTOROEOT, THRICERS &8
BELDORELTHE, LOLELRNBS AbOETTEANEIEIRENTHSLSC
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LREBRINZOT, AFHRESEIELZSONEDT
BHsEh, COICONEBFREMOHBREINELA
THHON, INBBEIEINEFLOEEIOSNBNTHS
5. CNEHBETERTHb0E LTEY A& bHKS
TlcE#ERIcHBBER LTS, ThRBHosEAAK
TEREABETF LR, HELZBNDREELLLDTH
25, COXIBURBEHILTZ LR BLEEETCLT
CORMEEBLTCEATE > 2DBENETHS D,
4) BLHEOHA
PR~ ER o, PAROEEICESHERF

JROXS R, BLoBME LOKOWEE»S, —#
WO B E R0 HERFERICLESOEEZ RIET
5124y, Table3 iR & 5 ICHERAER 10~16% & »12 D Fig. 7. No. 22 # . 0¥
ﬁ%ﬂ@ﬁ&fnéﬁ,mmEfb%cbﬁm%%mf%ﬁwmfﬁﬁéimmoiEﬁ
DREARI—HBHE DT, LHOWKEBICEIBRELZRIT6% IS EDd, £
RIGHEOARICE B AR A S, S5 ATHERMEELTS, ¥ o ERORK
WL B2, ¥ AR TFRERE LTRATORKIETSS &S RANS S, L
S THABEL TORKEL DA EFSEY L THOTRMEION, &L THOAY
—ERAIEND, FahERITREBIZTEEVIFENS LN, TOBES LDH
WOEALAREL LTELAHZOBBRBOFEEBbbNEY, BEE LTS LDET
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CCHEEAANT (BEERBKBEEL DA E>TRIESEN) MEOREEH ST E
bELONB, A ~OEMBICONTRZ IR EF 2OMES B ENND,
NERRE LEBERBRTREASRICANS LESS D, CNDONRIHS LICK
BET2CLEEHDTRHRIERTH S,

AEOLEHIBABBEE £ ¢ VR LBE TR 7275, b L BEOKEVOAH
CBHARAL, COBABEERBEOREMLENLSUNEBVALNESS, ETO
MBI DTS HF FE H SR D B RENHKIC 5RTEDDTRS VLD, KEEH
BEICAMBEICD L Eo TR S MESHE B Ml bR LA TS, COBKY S EX
F / RTiZ No.4~No. 6 & 47, No.7~No.10 & [, No.11~No. 13 4 LR ICEERE
Fitshd, C5VSEAICRES LTHRERa Y7 ) —+ (REEZEALE THRLL
LO)DEBRTAMEC L, KBTS M, LAKER XS KHELEIRRE ST,
HEOEMTICHT 2ELTOHCOLI KHRELDT, 2N HBEERICE > TS
XS TNETHE, MEHBOHRTHYBHBEE TEXOIT, & aBUKEEFEY
70, BRELTRIN LRBAZET S C & MBE Lo,

PED LS KRN —AE- - BARZONEREbD TRETH S, SEOH
ET No.22 ¥ 2L FEBSTIARORETHE LB L2 THEDD, TDRE
FICERET 2 CENBEETHS D, T LES 1,000m WEORKEDETABEZ,

Fig. 9. & K # ¥
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UTELTRIZOHSLELOY LEEHLTHES D, 137 22 BERICKAAR
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UCHRT 2 RRRAB LY, CORZENMATI0THS, Fig. 3 0pobbms i
I, COA Y 3O S EBHAICE B % TICK 00 m ORHIEND B, C ORMAILE
OEBEHSATEHEEICLT, ¢ CEATRICRBREICAED L2 TH5, Th
RERDFYUEHZBREICE LD, HTELPRESEERILEIDOTHE, P LTH
BRICEBEEOEMLOBEAEBIET 2 &V EREHEEZ S ATOTHE, LrLE
FHOARTHECHE L TIRIBEICEENSOO THR LAk, SROMRICH/FT DL
CABARED,

#

LEROBNRERTH S, TANERTESCE DD LRRICSNTRERN, &
BHICHUONBICIEED, EROICEME DI THRNORERTSS, LidisT
ML BT 584, &5 LTHERBICREERENEL, SULHEEHTLY
GRS, EFEIBERKEF /RICOVTZOBECH TN, ADTLAKOR
PUSHISE A BRAL, RUFEOSHEBERT LT CIBE LERBE TS 5,

i
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Summary

Writers have built 8 check dams out of a planned 22, numbered No. 1 to No. 22,
along Bochino-sawa gully as an erosion control project since 1957. These eight are
No. 4, No. 6, No. 7, No. 10, No. 11, No. 13, No. 20, and No. 22 dams.

A heavy mud and stone flow occurred in this gully July 25, 1961 and many facts
have become clear, which can be analysed as follows; -

1) the dark viscid mud and stone flow ran down roaring and sending pebbles
flying,

2) it greatly cut away both sides of the gully,

3) it was almost impossible to narrow the width of the flow which ran down over
the crowns of every dam,

4) although the concrete body suffered many and large scratches, but a serious
one, i

5) the mud and stone flow originated from a place of 820~1,000 m above the
sea level, and the volume of mud and stones was estimated about 4,138 m?

6) when divided into several flows, the mud and stone flow decreased its velocity
and deposited mud and stones.

On the basis of these facts, attention should be paid to the following points in
an erosion control plan against mud and stone flow;

1) to strengthen and heighten the wings of any dam at the out curve side, built
at a curve in the gully,

2) to reinforce the out curve side of gully, lest it should be cut away,

3) to alter a curved point of gully to a straight line as far as possible,

4) to reinforce the concrete surface of dams against mud and stone flow,

5) not to make a sharp corner where a mud and stone flow may run against,

6) to make lower slope of floodway of dam high-pitched, or vertical, if possible,

" 7) to make the channel of a dam as wide as possible, ‘

8) to make length of dam base be longer than upper width of diversion channel

9) bed slope is 10~16% but it is not the equilibrium slope,

10) to insert the wings of dam into both sides of the gully as far as possible, for
this affects the width of diversion channel,

11) to make a erosion control plan mainly for the area higher than 820 m above
sea level,

12) to use the construction method by which a mud and stone flow can be dispersed
to a safe area.
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