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BoringOpcrこItionilt5．400ma・Sll．inYuhGlこICier．LangtangHinlal，  
Nepal：ATechnicalReport  

ShuheiTAKENAKA＊，TakeshiKUROKAWA＊＊，OkitsuguWATANABE＊  
（1粥1pr毎∝tbor如きtea叫  

aユdM払omYOS壬ⅠIDA＊，H毎払近mA＊，Okit叩WÅ丑E＊  
（19＄2pr毎edbo血gtea叫  

G由c由毎加J軸β励わ〝q′物αんCb〝Jr路〟血〝〃わ．タ古  
＊抄b励■月田eαrC九九∫招〟吼物的油r∫め・，C協沈比甜－た〟，悔叩鰯  

♯＊J滞r′クた〟（わが細Cぬ乃αりエ戒，Cゐ〟かゑ〟，乃如j鋸  

1．血伽Oduc鵬○瓜  

Manydi疏mltiesnaturallya蝕ctboringmachineperfbrmanceandgeneratorcapacity，both  
astologisticsa乱dac細雨borねgoperationswbenⅦ1deぬbng尋acierbo∫ing奴鴫かdti醸s  
ゝuChitSj111tleIlimah）●illSinee LtlCeこt巾197Ol．ghcierboringlliL、becnatlernpthlinthc  
SwissAlpsじSlnganelectro∬蛤血anicalmacbhe地雨WaS血velopedandimprovedonpolar  
icesheets（Vallon，1976；Oesch＄eretal・，1977）．h1981，the＆rstattemptatglacierboringto  
thebedfbrfulldepthcoresamplingwasperfbrmedintheYalaGlacier，LangtangHiⅡlal，  
Nepal，uSmganimprovedHimalayantypebori喝皿00bne．A魚erreac鮎喝tbやbedata  
tl叩111いl、ユー）nlelersill山eabhtiいnare軋60nlCいn叩teteSa111ptiIlきWユSl℃rR－rnleしIilltllぐaC－  
cumulationarea．   
TechnicalreportsoIltheseboringoperationscarriedoutd11rhg1981and1982arepre－  

Sentedhere．  

ヱ．ヽle亡h且miぐil血駅riptioIlOrltiIn濾t町皿nけppbけrimgma亡bime  

Thebo血gmachinesystemusedintheprqiectwasanimprovedversion（Himalayantype）  
Oftheprototypesystemfbrsurfhceandmediumdepthboringonpolarfirnandiccwhichwas  
OriginallydesignedbyProf．Y．Suzuki（SuzukiandShiraishi，1982）andmanl血cturedby  
Cbikplkogak氾濫¢nkyusboIn¢．ud．This悠gbtweigbtsystemcanbe托addybrokendowninto  
12compone琉Sfbrea野tran呼0れ．TbetotalユetⅥ℃ig奴ortお野Stemisabout300kg．   
Tお野Stem（1タ＄2と画iss血ematic扇1yillustr細dinRg・1，and也edimsio漁SOfbo血増  
野StemareindicatedinTablel．Theboringsystemconsistsofadrivingsystemandacorlng  
SyStem（barrelpart）suspendedona130mlengthofarmOuredcable．Thedrivingsystenis  
COmpOSedorasprlng，¢αnneCtedtotbecable，amOtOrandare血00r，andan鋸山一tOr叩e  
mechanismcon或＄ti喝Orわurguide蝕swithsidemtte指，   
TIleCOrings）●Ste－neOnSistsorこl＝）53－mm－lenぎIlleいrebLLrrelcovcrcdbyユ1．125－111m－1cngth  

鮎edj誠ket；attbeendor血eぬml，払nrbitsandverticdpawsわrcoreモ扇ー叩me如a托  
equipped・Thedrivemotor（350Wat24，000rpm）hasallinputofl¢，200V，3A；the400W  
Winchmotorhasaratedoutputofl¢，50／60Hz，100V，15A（SuzukiSE1500），andweight  
about40kg．   
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」＿＿＿＿＿＿＿＿＿＿＿し＿＿＿＿＿＿」  
Fig．1．Thesystemofglacierboring  

3．丑血gopαa偵ons  

3．1．198loperation   
BoringwasbegunonNovember21thand血ishedonthe27thofthesamemonthin1981．  
Dmingthisperiod，theweatherwasusual1y丘ne，andtheairtemperatureVariedfrom－150C  
to－20C・Adjustmentofthecarburetor，air丘1terandgeafoil，tOCOmplywiththelowatmo－  
SPhericpress11reandtemperature，WaSrequired・TwomembersoftheteamOperatedthebor－  
1ngmaChinefbrtotalof25・3hoursfbrthesevendaysandbored30．9mdowntOtheglacier  
bcd・Thetotalfuelconsumptionwasapproximately161iters・   

3・2・19820peration   
Duringtheautumof1982，themainbasefbrthisprqiectwassetupintheaccumulation   



1醇  

TablelSpeei鮎atjonsofboringdril】  
HimaJayantypc－1981  Himalyantype－1982  
（JLTS130AJ  （1LTS130D）  

Ba5icdianleterS  Std．c（1redia．  
Rar代l（Outerdia．）  
Jack¢t（Out訂di臥）  
Std．holedi乱  
Length（Std．）  
Numkr（｝rヽ・eI■t．Pa≠■S  
N11mkrorbits  
Std．rpm  
Numb亡rOr再11S  
Input（Ⅴ）＼（A）  
Output（W）／at（rpm）  
Weight（kg）  
Length（m）  
Weigbt（kさ）  
kngth（m）  

10エOmm  lOヱ．Onlm  
l三7．0  127．0  
132．0  132．0  
133．0  133．O  
l．Om  l、053m   
4  4   
4  4  

100  100   
2  2  

208×4．5  2碑X3  
450／100  350ノヱ㈱  
19．0  9．0   
0．5ユ  0．418  
30．0  20．8   
1．5  1．428  

丑a汀el  

Drive lIIlit 

Overa］tdimension（Std．）   

Whch Ty匹  
Output  
Speed  
Cable  
Weig血t  

MA－ヰ00M（ToyokokenCo．．Ltd．） （NakamotoMfg．Co．，Lld．）  
400W，ヱ20V  

20m／min  
armour¢d6mm130m  

60kg  

柵W，100V  
2ヰm（50Hz），29m（60Hz）／min  

nom乱14mlnllOm  
30kg  

椚g．ヱ．Thel粥2もori王将S細孔tanaltitudeof5，400mofYaぬGlacier  
ThebehindpeakisLangtangLirung（7，234m）   
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1 OCT. lO  
Fig．3．Theoperationalprogressofcoreboring  
A，B：TermOftheoperationteam   

areaatanaltitudeof5，400m．TheborjngsiteisshowninFig・2・Whilethishighaltitude  
putsalimitonalong－termStay，aWell－aCClimatedpersoncanstaymorethanonemonth  
witho－1tOXygenaid・Asecureaccessroutetotheboringsitehadbeenfbundduringthe1981  
pilotexpedition．The19820perationstartediⅡ皿ediatelyafterthe1982monsoonseason  
wasover，Withthehopeofearlycompletionbefbrethearrivalofseverewintercold・Afterten  
dayspreparationfbrlogisticsettingandinstal1ationofthesystem，theboringoperationwas  
startedatonSeptember29thwithtwoteamsof3each，rOtatingevery5days・Themaximum  
depthof59mwasreachedonOctober16th．   
Theoperationalprogress，depthattainedinaday，andmechanicaltroublesencountered，  
wereindicatedjnFig・3・Atadepthof27meters，boringstruCkanabruPtSPOutOfinfi1trated  
meltwater，COnSideredasaphenomenonofthewatertable・Dai1ydlangeSinthewatervol－  
umewerealsosbownhFig．3．  

4．Medl姐idlprotllems   

Thedailyrateofboringdepthandgeneratoroperatinghour＄WereShowninFig・4・Asseen  
inFig．4，undergoodcondition（e．g．，October2ndand3rd）upto6－7meterscanbebored  
perday，Ortheequivalentofapproximately2rE妃terSperhour・Onth£COntrary，Whensome  
mechanicalproblemsocmrred（e．g．，Septenber29－30thandOctober7－14th），theboring  
depthfblltolmeterperhour・Themechanicaltroublesencounteredduringoperationsand  
theremedjesusedaredescribedherewith．  
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10  OCT. 
Fig．4．Thedailymechanicaldescription  
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4．l．Trollbleinanti－tOrqueSyStem   
TheⅦpperlOmetersort血e免ml町erSll汀0Ⅶlding也eb（汀ingsi晦asdescdbedin血tailもy  

Iida戎al．（19写弔，¢OnSistnainlyortempemteloose許anⅥl㍍SnO吼Dwtotb＄怠ml野erCOn・  
ぷt払n，tもeaユモーtⅣque蝕s血dnote‰ieユtly誠taSrOtation如pper．T（〉reエは密払isdi餌呼，  
t王Iee蝕tivelen威もor触svasincreas由もyiェstal】i喝OneOrtb¢掬OSetSOf蝕sⅥpWa王鳴蝕ぬg  
tbeoneedgetotbe▼armOⅦredcal）le，aれdkeepingtheot鮎rintbeoriginalposition．W血dethe  
1982prqjectdrivingsystemwastooshort（26cm）forthiskindofloosesI10W，thelengthofthe  
1981type（37cm）workedねirlye蝕ctively，judgingfromatcstmadeafterwardinsitu．h  
SuChatemperateloose亜m，theverticalpawsfbrcoreentrapmentwerealsonotsoe飴ctive．  
Thus，tWOPlasticplates（15mmx50mm）wefeattaChedtothepawstoincreasefriction．   

4．2．Tro11blesdudngtlleO¢Cu汀孤αOf呼011t血書water   
Varioustroublesoccurredwhichresultedffomthewater血theborehole．Undertheabove－  

Tmmti州Cdconditions．1herwilSハでre＼＼・aSthcsubmcrgenceof－thcbl－rillgmaChineinthebore  
ll111c、ヽ＼・itlllheTCSultlhこItthcm（llいrこITldlheT・edueerweT・efl（1いdビd．1llisledtodccreu、Cdlu－  
bricこItiMlこLmle、－entlLilIぎCartlTeilkdい≠・n．Therun山Irnentalciluゝeいrlllistrollblcislhehckor  
properwaterproo蝕g払r也em¢Ch弧ism．   
Underordinaryconditions，Cuttingsljmeiscarriedupwardalongspiralguidesontheout－  
Sidcoftherotatingbarreldueto丘ictionwiththeouterjackct．Itthenfallsdowninsidethe  
barrelthrollghanopenlngWhentheslimereachestheupperend．Wetslime，however，fbrms  
aplateduetosnowoompactionandischokedattheupperendf（equentlyoverloadingthe  
drivemotorandsometimescauslngrOtationallock．Alsowaterfreezingonvariousinside  
p乱れSp托VentSSmOOtbactionandontbe血01ecau．sesmotoroverload．   

4．3・Generatortrod勇esandper払man¢eathighd蛍モⅦdes   
S払cepa虎ialoxy夢np澤SSⅥ托atandti蝕de8ぎ5，4紳m乳S．l．isぬalrth離融Seaie聡1，tbeair7  

餌elmixmⅥStl）ea萄じSted．血c柁aSedaircha一節鮎vi喝i扇Otbecoぬbustion血amt＞erre－  
SⅦ王tedfiom托nOValort鮎裏ー免圧er・Whilethe辞neratOrCanSWiynecessaⅣpOWertOtb£  
borin卵yStembytksemeansm¢nlionedabovちtbedecreasedcoolinge飴ct血etoevaporか  
tionoffuelleadstooverheating．Goodventilationisthebestandsimplestremedy．   
Thegeneratorpowerattheboringsitealtitudedecreasedabout70％ofthatatanOrdinary   

Tahle2Boringprobkmsandremedies  
Dril］ingsystem  Generator  

】98ユ  

（9／ヱ9） Failurcofanti－tOrql】emeChanismduetoIoose  
丘m；upp亡rlOmeters→●shirting〔〉neOrt≠・OSet  
Rnsup＼Vard  

（10／1） Failureofvertiealpaws→attaehedaplastje （10／11 Smokingsparkplug→ehanged  
honeyeombp［ateduetoincreaserrie（ion  sparkplug5HSto6HS  

（10／2） B］adesripping→ehangedbladeangle（35O－－30：）  
（10／4） Boringmachine鎖00dedbyspoutingwater   （10／4） Overheating→betterventilation  

→dⅣing  
（10／7） Unstabl¢pOWergenerated→remOV・  

alor乱ircl¢aner  
（10／8） Freeze・upOfdrivingmotor一機drying  
（10／9） Reducerfailure→dismantlingandlubrication  
（10／Ⅰ3） Reducerdamage→ehangedboringheadfrom  

1981to19＄2type  
●Arrowsjndicateremedy   



112   

altitude，reSultinglnCOnStantOVerloadingofthewinchdrivingitatstartin＄．Duetothiscon－  
dition．dこIiIy叩CriLtiTlきtimchadlObck叩tWithit15hours・   
Fromt王蛤StarttOCOmPLetion，boringtook43hoursoverl＄daysand2＄．21iterofhel  

WereCOnSunled．Tlle2．05（nelt：r．1iterTulビ≠luSmOrC軋、・Orab］ethilnCXPeCtCdlThcl・5working  
hour：lilermtcwiLSl．51inleSlhiLliltL）rdiTluTyiLllitudcs・TiLblc2sLJnlmaTizcdlheproblemsund  
trollblesbootingmeasw¢SuSed．  
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