Challenging an Active Volcano
Unmanned Work at Mt. Unzen Fusendake
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A pyroclastic flow & a wolcanic phencmenan whers orushed, Righ
tamperature lava miked with volcanic ash and gases descends a moun-
tain slapa at high speed and is ona of the most dangaraus volcanie asti-
wilies. M. Linzen Fugendako continuously produces high lemparaiun javs
domeas which then sollapse to gemaral high speed pyociastc fows, &
lolei of aboud 8400 pyrocisstic flows have so far boen recorded af M1,
Unzen Fugendake, ome of which occcwred on June 3rd, 159891 which
caused & serious disaster wih 43 pecple declared sither doad or mmis-
sing. As it ls extremaly dificult to forecas! he coliapes of a lave domes
lading ta a pyrociastic flow, # s necessary to establlsh a pamnanam
maniloning systam ko issua aarky warnings of pyroclastic fiowsa,

Damaged coused by the voicaniz anuption of Mt Unzen Fugandake.
{compilad oy Magasakl Prefeciural Disastar Prevendion Office)
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by Debris Flow

Damage
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ARACEEETMS92.4.20 Fom} Deoris flow in motion, (Mizunashi River)
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Hsg22~23 | | 123ha
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H5.7.16~17 176ha
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ALERILSHIEREE fAoa Camaged by Dabris Flow

Singe e commencament of the prosant sares of volcani: anptons 0
19940, tha area arpund M1, Unzen Fugendake has baen thidkdy buried by
a huge amount of voicanic ash and sediment flushad down by pyroclas-
tia flaws, oreating a hal bad for debria fows, e first of which oooummed
in May, 1981, A debris flow which opcumed inbarmitionily fram &piil 268
I April 291h, 1993 along Mizunashi rivor, flooded an area as large as
approximataly 77 ha and burind some 00 houses a1 a siroke, Many de-
bris Siows have oooured in subsaguent years, damaging some 1,700
houses, acoounfing for some TO% af the 2,600 houses directly or in
diracily damagsd by Me volcanic actvilies of ML Unzen Fugendaka,
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Dabris deposked by a debris flow. (Mizunashi River)
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The Sabo Master Plan has been formulaied for M2, Unzan Fugendaks
with Iha basic principles of "snsuring the salsty of local arsas from
damaga by debrig llows® and “conlributing 1o the crealion of disashar-
ragigtant communites and developmant of the local sockeconamy™.
This Magler Plan envizages the construction of many sabo facilies
along Mizunashi Alvar and Makao Aéer, induding a numiber of sabo
dgams and iraining divas,

As the planned consiruction siles far a group of upelream dams ane lo-
cabsd in the highly dengemous zone immedisiely below ML Unzen
Fugandaks, fe immediale conslruclion woek must be confined fo down-
straarn siles whore the salety of workess can be arsured. Sand retard-
ing basing , & sard pockets, have been eslablished in tho watershod
of Mizunashi River &8 an emergency measurs % guide desoending
detiriz flows infa taining dikes, iharaby preventing damage dus io the
tionding of dabris Sow.
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Allhough volcanic activities have coased al preserd, a huge quanity of
urstabie valcanic sediment has been dapesibed in he upper raachas of
Mizunashi River and Makao Fiver, ready to genarata & dabris flow with
minar rainfal
At Mizunashi Aiver, avary time a debels fow occurs, o vast amount al
soadimant buries the sand pockobs inside the taining dikes, making the
urger remotval of the debis rom the sand peckals sagenllal in prepam:
tham Fior the nest debris Bow o pralect arsas along the fiver. The highasl
priority of dabris remaval wark In Ihe midst of volears acthitins s natur-
ally given %o the safety of warkars,
Consaquantly, A new approach fo cabris mmoval wark s required
damage by dobris flow whin ensuring the safaly of workess al
e samas fime This is whore e idea of (ke unmanned consiruction
technology comes in lor debris removel work using remote-pontrofied
conglruciion squipment.
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Lava doma, a source of pyroclastic flow, (The sight of Mizunaahi River)
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Unmanned Work Technology

1 : i L3 - Tha basic af the uremanned conaluction tach ks tha op-
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B T A B TR T A2 LT TR 71— b FOIEE 7238 AL moval work t sand pockets fo starl wilh. The Test Field Program was 5 tianed 1o check the ralative ications of ihe constricson machinas,
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‘ * experimenial sies fram that year and has naw been put o practics far L. ki o EEOEMFREEBI BV THEBL -t iR LAY, 1 & cancrate 1o construct the sabo dam body,
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Fivar Mo, 1 Sabo Dam,
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Upssraam of Mizunashi Fiver where the canstruclion of a group of saba dams s planned,
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Testing Field Scheme.

The Minitry of Constnation insmduced the Tasting Fekd Program in fiscal 1953, Undar
Ihis scheme, construction siies for praciical experimentaticn fa lesting fiakd) have baen
astablished to conduct variaus Jesls far real-siza mmﬂhamvrmmmrlng
1hase techndlogies which will Face nmmdmwwmuﬁcmmmmm
the degres of lechnical partection of which should be huther enhanced mhrough oresite
technical vedlication. At M, Linzen Fugendake, the rquired iechnciogy was the unman-
naxl acavation and Smnsportation ol sedimant tor emesgency debris removad from sand
pockels, iz, immedisely aller Me occumence of o debris fiow and & public intation
mmxdfw1ﬂwmﬂﬂmw!l proposals i meel (ha following criteria.
ﬁ.rrumm capable of conducting excavation imvofving unevan sediment and
b crushing of siores and tha  transporiation of sediment hareater.
(EiTechnology w of ensuring opumum in wanying temperatures. and humidity
canditions of work sitas,
[AiTechnalogy copabée ol rermota-cantreiled constnaction equipment.
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Flemate-contrallad bulidaxer, tump sk and backhos in operation. The inskie of the mabile emote- canirel ceelre. Mnhlia ramate-control cantre Incatnd in & wahicls
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