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FB1E I

1.1 AHARDOE=
1.1.1 AROESR
FREOERIZETIEHIENEEHL, BILAT2 5 0 OFRIZELNTZT7 4 T FIZ
B BEXHOHR O Anthophilite (EPIFE) DRERRICETHMBEZ ENTE S, T, A—
X UBEER S = ALERIS T T O TiX, AEERRIZ Amphibole (BPIA) MHERX
NEEBROSHD ZEBERINTVWS, LEREMEOX ) ¥ 2B\ TIARED 7 7%
vELTHEDPN, 4~5HROTFRTRT VFORICERIMELNEZ EDRERH 5,
PETIIATAT A~ 6 HREIZAICELL DAREBL L LTHE-s TS, < oA/ HROFR
WO—2>THIHBEPRE I, M THIRHREBYE L TRBARONZHEDOF T
FHEBBESNTHED 72, BACEOTI1 7 6 4FEFHENBERERRL,
KEHRE B ORRAE SN TS, Whd, 1 IR TORVEED B TE
HEBEEZETIAERIIME LTSN, TR R WAAEH DX asbestos DFEJRD—DT
HAEXYT¥yEDoaoBeotos JHELRVDEL) INFTEIET LV TRED
RELTLEEREREOB T CREINTVWEIZRE T, BEOLIIZZFEICbE->T%
BIEDNELEDF2 OHRICA-TRETH D, > T, HMONMRIRITTELE
BREBEIZRZ Y E LD RBRORBRASCARESOBMER EOFBREOSHENL TH
D, FIZ—BRBEOLSHF CABMENBEEL LASEEE 2V ZL=0F2 0 fitie b #iT
POz &LTHB,

112 AROESR

BRI OB TR, BWBRMEIRTEZRE (Asbestiform) TEHT 2HBEDRHRT
HY, TETHOWONDIEROES lAsbestiform 2 L= 2EE, MI L THAELILE
B LHMEOESR Asbestiform  variety & L7 4 OEM 2 S LEREOLTF] LT
—HLTWRWE I, Hf (Asbestos) DEHIT, EHTBHIHICL-oTRAEY 410,
INEERIZEZDZ LT i&iﬁl%f&é T, TTHRDITAR Ifmmfwé
ARMOEELETT ., X BWTIHE, AMDOEZ &L LT AIA (Asbestos International
Association : BB AR IHZ) k Rk 72 E#, BIH TNIOSH-OSHA Asbestos Work Group
(NIOSH: National Institute for Occupational Safety and Health : [E 7% @)% 2% £ WFERT,
OSHA: Occupational Safety and Health Administration : KEXBE HBELEER) Y »E
Bl lHE®\EE, 7V VF AN (Chysotile : BAFKH - AFMK), 7 FI4 h
(Crocidolite : FA#), 7EHA b (Amosite : KA, WHERMLET A4 M (Tremolite
: BAREA), BHERT 75 74 (Actinolite : BBEER), BLOWMERT Y74 74
; (Anthophylite : EA) EEEL, ZTHvH D Asbestiform DEMEEL <NV TT A7 b
A3 0 1N EDORF L U TR INEHE] 1 THREES 3 tm BUTF] 0542
TMmL7zb0) ZHEALE, ZOERIZEZE, MMESCAKE (Serpentine group) B & O



BiA % (Amphibole group) #:#D 5 %, BEMEE L /LT Asbestiform 723 6 ) & 725,
7#%, NIOSH-OSHA Asbestos Work Group (2 & A A#MD EZKIL, British Advisory Committee
on Asbestos DRAEIO L b E<HEALTNBLENTVS, Lidl, #3510, &
EEXETORKRIIEBITSFEMOMFMAIL Chrysotile, Crocidolite, Amosite IZFE &1, BERIZ
XABEZOIBREICBELTLELIZ X2V, B 1-1(@) 12 Crysotile DEMFETE & (b)

\z4h 8, B 1-2(a)iZ Crocidolite DEEMEEESE & (b) 1258, K 1-3(a) IZ Amosite D BEMHE
Eﬁkwuﬂﬁ%ﬁfo

113 AROLEELHE
BIEORBOAEEMT, BYEDTTIAME, WFEOrXy7H¥, 77V OB
B HIZ KB E7, TOZKRAEMTHAOABHRD 8 0 U LENEEIN TS, Z0Of
TGN, TAVA, FVUXxREMNLBEHIND, EHEDH 9 5 %725 Chrysotile T,
Amosite 233%%, Crocidolite IX{£2ThH 5, HROEHEIT1 9 0 OFEENLLEREML,
196 0FEMRIZIZAKIZEMLE, 1970FER151 98 0FIINT TEMBEHEIX
500F FATELER, FOBBAL1990EIIIM4A00F hizizork, 12

AAERNICKBIT A2 EHROAEIX, 194 1FEF RIHFREEA L RBIRFCEAIREZ
EEDENAENEEERY, 1944F23P13TF U 2EHLEZ, UL, BET
3 A E P TSI Chrysotile ZERW 2 T M EHLTWHDAETHD, £EEIT
HEBIZETRLOTHRETHY, HEEDIZLALZHAIZETWAED, BAD
THBARIEREREL RTRERN, P

AADFRBOERBMAERZKX 14 1277, AROFEMEAZSITEAN4 B P IZEL,
I —RRE L=, 196 OFENOHRAOEREHEDEMEZE I PO X IIZ E
WZEEINL, 197 AEIZIIFERBMARNSS AR ATHELE, ANV Y g v 7BRZIT
oﬁﬁbymgsoﬁﬁky%%ﬁbtﬁ,1990$ﬁmxofm6mﬁ¢@ﬁéﬁb,
199 7THEDERBARIX17.6 5 WaMEIL9 9. 0% L>T W5, LiL, A
DT CENPERINLAROEAZESHFROMROTIBLRoTLR, TAY I TO
FROEMEBENRENDSOF MV 2RLEL973ENLMNLIOEMTL /41T LT
%ﬁutlﬂmnw&f,a$mﬁwéaﬁ@¢%%%§@ﬁ9%i&a&ﬁ%ﬁ%é’
FEODIZHEEBTHL L WD BHE2EBR2Y, £, 1993~199 7THIZBITSEXK
GEﬁ®I%%A%iﬁfﬁ,Vyﬂfi,@77)ﬁf%0,;;ﬁﬁﬁfﬁ TR
7T DEMBABLRNETHEIMERICH 52, RACET 7 U VB ERCH B, 2
DEWABD LA 3 HET, E%ﬁlg@SO%%@f”)c

—F, ARIXETEANE, TR, mEVME, B, WELHME, m@ﬁﬁ mAtE, B
ik, TERSEMR CEN-TEOBELZEL, FREMTHIRERFHEIILEN TV
EOEERLTEMERE LTUASFBERASN TS, ZO/H®BIE, B - FEBRAXL—
k, R—FHE, FEEAV MR, EoVKREA AR EORESH, BHEOT L —F T 4
= Ry R, P UREDT ATy N, BER Y X U0RE - BB, BE -l
- L2ESEREDAEM, KERGREA L NEDRERAA TRD a—F 4V TH,



ERIEBEM 72 XD A= 2y PAOTHBEH 2593 0 0 0BEIZH k& 517
Vb Tnd, ZNH6DOARNK DN, FRIZERA SN2V DLH DD, £DORFEX
BELEREN TS, UNRIRECEFRICERMEE &N EEL, b—F DXL
WAREEST=A~T —FI7 A Y —TEEZENL T\, TOXSIZFKLDMB - M LAR2N
CEADOTEARICABIFELTND E NS Z L EBHTRETH 5,

K1512RT 199 THIZARAMBENEM L 1199 5FEDBRIIBIT2AHE
WEOFERREREE 1Y) k2L, BASNZRRD9 3 0%NEHES, 5.6%0NHE
MTERLLE L T-MEINTWDS, BMEEONROELR b DIE, T8 - REOPKEE
CNEE AEICHWLNDBAL— 6 2.7% (ERDB2,/3%50D53) L—F%L,
FHEEE A MRS 1 8.4%, NEEM - XF - HRIZAWVWLNLDZ VT A MR
- RATZTRERNLE 2% THD, AMLIERLONROERBDIX, BEBEDOI T v F
T L—F T RI RNy FIZHAVCON BB ERAEEM IR 2. 9%, NoFo0H A7
v MZAHAWLNE Y aA M — "R 1.4%, EERBRICAWON DELRABEEMM
1.0%Thbd, “HHOMEON, 92.0%NEERHE, 3 6%REBE L, 2.
1 %05kE - ¥EMRCEHIEERE, MM S OEREEIZ, 0.7 BAEEREMIZ, 0.5%
PAEFERMEIZ, 0.1 BLATHRRA TOME, MAERED—BRRAERIZERINTEDY,
BWiHIZ0. 1% TERoTNS,

19826F 191198 6F 0 CLRABRAENMTLNTEY ZNLOBELEBLT
HpHrE, BMBGOERE (HFHEE) n152.2Fh (68.0%) »5200.0F
by (78.2%), 165.9Fr (93.0%) LEEVREIZL AN FHEEIIEY
LT\, ERASENICAS LEEDME2BFIZ156.4Fh (69.9%) b
198.9Fh (77.8%), 164.2F Y (92.0%) LISISEEVIREEIZH 573,
EERBBOTFILI8.7F Y (3.9%) »65.1FhY (2.0%), 1.2Fh2 (0.
7%) 2, ILEXHEATHFIXI3.4F 2 (1.6%) »51.5Fr> (0.6%), 0.9F ¢+
¥ (0.5%) IZ, BEELSBHIXI1L7.5F b (7.8%) b1 7.4FFy (6.8%),
6.4TF b (3.6%) TP LT, EXABR - LERELSEFICBWVTEL, 1 0%K4E8
NORBMOERBR D DWVIIREH~DEBEBIBEIZITONTWAZ EBon5, -,
BEIESFIZRWTIL, RARITER2HEE, REFITER4EEOTENS T L—F|Z
HHARIZEARBERZHAVAIYIICERTRAECHBT A Z LIz, BEBECERE
BRERD 1/ 3ITEA LT WS, Z0k®), BEWHESTOFASEITARIZEML T
BY, HEER BT 2BZ2EUMBOEERICII—BOEZENELDLRTNERLRNTH
59,



(a) BMEEEE (b) 4@ 12
X 1-1 Chrysotile

(a) BsEsE 1D (b) #8812
X 1-2 Crocidolite

(a) FAMSEEED (b) 4812
1-3  Amosite
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1.14 GO EEREE

FRIC L AEEEEORMBEL, 1 OHKROEE TR - AMELICET A EEREE
et LT%‘_%E@E%%%D/V%%U\‘?‘%) Lo TAELUENRBEREENRITHY, *
NLELOOERY ORBEMKRAL L THBFBLEOSHF TRV FBLN TEE, aBMAE
R0 EE2MEERSRICIE, OREH, OHUERER, @FMINA, OBEMIESEN
»%5, |

TR (722 ME) Vi, BRERERBUAEZRAT S I LICL Y B E
R BT AT O 7R AT OV ARG DS = BRI T, BN B OR
Kibs, REERECIBE TFRETERLL 2FRETRELCTASDT, 3 L0EERE
CRETBEMICESTHRROETBENE NS HERHS 2, 193 0EF Tz
BAGEHFRRCEZNBRE P RRsh 52 LItk VRBHEANHET L, B UASES
HELND & DR ol 242, |

MEIREREIE, HRRECHE O T8, SEEHIcIRON3BROAGKREET
BEET, FREEZHIBELHS D), 20X > 2 EEER (5 5\ IS R
BD) HBEOARBBEORELRY DB ENRELRBDENTNS 08, 20z L g
BRECHEROLELEER LTIV, BRE U ANEEIEES 2R 2:88R11%E
FRE SN T2, IBERED S XA EBBHECER/IMERRE ShTng 2D,

TR, BEMHREE BP0 CRBEHBADBENIIESHh, 0%
DIERREFEHFE SN L VRSN, ERMEMBADAHEN1~4%THBDIT
ERT, R EHBRADEHENRL 3~50%LEAHRTHS - LageE33D shn,
AHEICOVTHEETEANICHEINTE -, BRIESADOBEIL, GRBEN LY
VEAETICEWNBRYMAHZ L, HEOHEE  BLRSOBERFR TRV &,
EAVRTOMBRHENSHVF IR ENETENG, B2, BATOERBERAOE
REBEEY3 2 6 ETHY, BEHMSEHRICH 2hb b FEERBIZRE L4
33) oM A3 /T K BT D EIRE RN Tt < RIS 5 2 L L
EnTn3 ¥, Lil, BRIEEDEEICHD L FHYROIEEORERE S22 1T,
RO BEREIENOB/NL AL THAS ) ERBEINDLO8E Do Hs, L
L, BROBEREROLRV—RERDOREMEM A OFRK I L A RIEE 2 BT 51213,
RE+HREBECHREITZ U,

BRI, MR, MERE, D, BREFBER COREEEESBhRERDH D
WIEEO FREMAD DREAT ZESEE T, CIAMEEERT I ERB, okRRE
BTHHID, BEMARBECLAXRER L CEMHFEREIIS~1 1U%YDEERTHB T
ERBESHTNSE, F2, 20~4 0 FE0OBRNME B CARGHOEE IR LT
ENTEEIRET S, ARBELOEREBRIL, EBAEFOSVEY L XY ARk
THY, T Crocidolite®”, Chrysotilesg), Amosite®® 1233\ T B OREEMEIRE D B - 7=
BAT, EMPEEOSERENS LMD LGS /T2, Lil, ERICITER
MEEbTRETIEG LR 2L, FEBREMREEDOR VERBEERD VRS
LRAELEEANBE SN TN S omgIE, EfTRIE L ZEA WL 1



ELINICK 2/ 3BT L, BERKIEBREZZVY LunbnTwa,

AEECEMEN - b ) GRS UARBAT ABEMBEOMBIL, SRFBRELY
EF B L THATATHS Y, LnL, BRIBEORE, BRILLD 3 VITAKEE
THEORDER, ONTIE—BREERR E~DEKRE, EHMIchz 5IEMELREC
S BTG CADEEIRFELPTIEARL, ThbOMBEIRS E TOMELREDE
APl P ARBIMT 2L EXbNE, T, ABICKHTIMEDOTERL HBELELHOS
A b PEREAALAS LERAMNARbO~LELIEILEND D, 4%, WEE, BK
B EERIUDETIEENEHEN L OFEIFLN D,

115 —BRE~DOE

1 98 64 EPA (Environmental Protection Agency : KEBRRHET) MHXEIZEIT5—
HOGHBMBEOFERAZEBIVCL OFE#02mMELZAHHL, £/ ILO (Intemational
Labour Organization : EEEEEF@HEE) BV TRELOAERIISEIC XL SEREED
DD TRBORAIZEITAELICETAEN BERENEZZLEDE, BRIIRT
A ABEEIIEELL L, HAMEIIEREL TWotz, flxiE, 195 0FER¥ETNLH19
7 0 ERIFIIMIT TERR SN EMTIE, Wilk - R - REDO BB THMBOWRE 1T A
NEBIZERASN, 197 5EEBTAFEAECIVENLOREFTABOLEEMEILRE
BRELATVE D8, ZRLOFEBOLIICE VRET sRESRELLEZ, bbb
AAEDERRNEHEROBREN L FHSSTIZRL, 198 7TEXHHIIREDAMOIERE
PEBEHAEMOEROEREEA L, 35T, AREFEAL TV IREHDO KT
BBINBEOTHLI30ENZBLEIIELTEY, SR TEIDEDDOREIIRBITS
FRROREC LD RIELOBEOMENRKEKBSENS, 1995F 117 HITH
A LT - ISERBRIIEEBIZH LW L THAN, BETICL 2% WFH, B
T, EET, S8, #4t, E8H, JIET, —Ei) BE01995F2HA6HA~
10RA27RIEHLEDIBDOREKBET=F ) VI/REORKR, ARO—REREII2
A, 3ABICBVWT—HOHIE TEWERAR LN, FRUBITHNE LEE L -HE
LRoTWBEDRE Piibs, £, BIMICIZZORKICE EBEREVMIERE
NEDRBAKRBEN2 504K,/ | & REBRHIEEICE 2P HEREE (10K D O
2O 5EICLRAELOBELHY, BAEBEOBRRLVWOIRERERETCLH DM, BE
Y ORENSRET 2EHROBELDO—FIE LTET NS, 2, MEJIRBAETIZ
HAEAKBEEEMOKERI Yy NV z—DHRELECLVH IN-AREEY P ER
MELTEDLNEZZ PR LN, EESRBRBEZERTORY EF b, S5,
BEE4SOAARIBNTIE, BBEOCT L—FBRIEASN TSI AR, 2EHEA
WAICETEEXES &N, RETORRBEOTHFEEML LIFTD, 7L —F 28
XEBLEFOBEROBEATHBIIEZELRLDIZEELTLEILWOHLH DN, £
EEIZEESRVAHOEHBRBETCREOEEHRHINTLEY, 100%EETHD L
T ETER, EEL, 199 0FUBIZAESNEZEHBER, TL—F7/4=00R
Ry RIZAF— LT 7 A4 \RT T 2 Nl CORaHsiEELZ AV RERMMEIED L



nTng B UL, BBAREORERIZEROCFHEE CIERL, BVEEOR
RIZEZL0ES ®Behy, FETL—FOREYEIZRLTO v 7 T—ARF 5 1Y
—ATHEMIH L ERITEORE DoboroLind, 50L ZAKARBHDOES
PEIIAREE ST 722y,

BIEFORPAMEYNE - TRICE DREBELROE6 0 FEEERERRICLS &, B
5 6~58EEICERLZATERE O L BERKIIFALAAT, HECEKLBRLN
Rhol, IHIZ, ARMSMOAESERERLIZENTE, EMRTRR44.23K71
ERKBLRIEEC L AHEHEEFERON 4 .44, FHEREDLEDICHEZOFHED 20
BEMKON L OBOEREF—FbH52 b, BEFIT —REBECBTIS) 22
HAEW] ELERLLBE~ORNERLEEL, BURETOHGE, BRI HmE
~OEEXEET I L LB, SBRLEHME= XV LI RBEITE LEEDE,

BE, BARIIBT A2 RKGERMERRIZ, #HED SOk, NOx, SPM E D K&K B LR
MBECREE LTV IRESCREICAT2HEOHIE 2R -0zt L, SEIEHR)HHE
BIENAREHVEDREY 27 ORKRBIEEZRD 2 EICEARBINLT NS, RH 2%
THRMERENHRTRVAROL IZ, BLEWEDIEENLREICE ST TOBIEY
%ﬁéwwgmowfﬁ,Eﬁkﬁyﬁgmﬁﬁﬁ*kwﬁ%%%ﬁ%Bﬂménk%@
TiE, BOBRERRIENEL LTHEBCSENBLN 3 CIEELICEVEA ZEY
%, BEEELRRICHIET ST, l%%%ﬂ%%f@<f%&bf%@% CERE L

RIETHEREMERGNIZY 27 2BRMH D VIERLTEEDOMEETI LTHEL, Vb
D BFHEZNRBEANLDEXFICEDLY 905 5,

EEL, Z0X5 R EREESIIBOEMIET ILEND, BHAE=FY L 7%
ToZRTNERL2W, FORDIZIE, BRI LUEY 7Y U7 - STEOEES L
BThY, ILICITBERNOBER - AL, AMBREZINY, BEMEOEEEOREE
CEDBLERD D,

1.1.6 A#&IERG

BE, BARRZBWTHANRED LN TWBHEMIT Chrysotile DATH Y, A - Al
ARV E I ARERTIE, RECTIENEERBN TV I RKEL (AHRELIIEN S
BEITNEZEZETHY, £FEZEPICTIME] LT3MHBEL-oTNDE, ZITWHIE
UIZ2ERLL, ARICRIERBZETIZL2E%T S, L, —RELHLHRS
k&ﬁﬂiﬁé«%w@@ﬁ@74/f%@,MTL%@@%%&?&%@Ti&w_k
THABRTH D, TOEDICL LV EL2LRRBHIZLD TEGHL] 2#HETXTHY,
FOVBLVWEROBEZXLBINEND D,

BAICRIT 3 BRI+ 388 Vi, OFBEOREEEHEZAMHL L0,
Q—BBEORESLLVCIZAEBIEZBHNE L0, IZKRITE 3, fiZRSEHETE
DHBEEFEEDN, BEIIRETHE O RKBLEGILENE- 3 REECR S, LTI
BHENEIZ O W THERS 2k~ 5,

TBZefEE - RETS - BEHRRN] (FEA8R) 1, FEBRETOREHEOLS



LEEATFLEDOLDOTHY, GREBETEWE L EYD, Amosite, Crocidolite D&
PELEL TS, T, AROBEEN 1% 2B 5b0EET0AHERRFL, Theld
EEEIROVEI TR L CIRETEFIEZRZNT DL IBF ST T0DE, ZEL, &
HESREL R T o TEDEGHNEIE, HEZELZ2VLOX—RIEEFOEFORIZHT
ZHLORFPTROBEHFERASN D, HFEMEWREERESE TR (FEAD] (F#
HER) CBVWTIIAEREZENOTEZETIHEICHEL, HEBIUCRIVFHOEH
EESEFHIEBORBIZOVTED TWS, INICLB L, EXDOTE AHROMLEH
RROFAE L RO, GBHREBERIEEEFTOREE, EEZWOEEL L&D 3 0 £k
FEREEST O TV, EEREOREICE LAETOEECHERBIZOVWTED
- [ELRBERAEE - BETS - RETHR (FEHEBR) X3 LEERETORE
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T (AR LIIAREMBEERCIVEEYHOLBRESINEREMFITARERES
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F1-1 EABEOGEHREFIRI (199544 AEAE)
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el - BEICIT< BREIZ0.5 fomd ZHEED TV B,
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BULERDH D, BEHICO VR UHEEICLVAECENIZNWOED, ERIIIAEER
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N3, EEREOBEULICBEBFHEIIEEEIND, T L &b, LBEQJRE
EFRELSBRETCEEREOY 7Y U IRBITTIR X 97, ABEIIRDI—KRERHD
AEHEREDOBRRENPLEL N5,

—F, FERBERICHRE I FAM 2 —BRBREFTOFRBEMNEICANE > L5535 L,
B ZEKREN 2 Imin THEEDH 7 v 7ERE2ESBRELRTNIER 59, FAM
DEED—2THDHVTNE A LBIENTE 2725, FAM 2—BREA L U TEAT
BRI ESFEL KIBIZRKE < LRTHRIEERABN TIER Y,

13 HAEDOEHEHIXDIER

AL, —BEEPOLMBERRBELZRET 3 DI ARSHER O BEIFE T 2T
LEBETDIZLL—BRBREAOHERMIEZHZCHAR T2 Z L AME LTS,

AHXiL, BLENLEOEETOEOOENLERINTWS, UT, EZEB->THE
BEERRB,

FE1ETIE, AROTSMICBIT 200D 282 2AENLRIZLIZLY, ARO
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#4-1 WESRHE
steaeet | BRI PEDP | e | O 2
1 1 12 22
2 15 12 22
Chrysotile
3 2 12 22
4 2 12 22
5 2 13 22
T A 6 2 13 22
7 4 13 22
8 30 15 25
REE 9 30 13 23
10 30 14 24
®4-2 FEHER
. 177 N 9ITT TG
p—— 2B 1 B R 2 B H
_ 5 | A B E PN B E A B E
(F) (A, cm?) (%) (& cm®) (#) (A cm®)
1 | 260 | 812 x 10-! | 925 | 289 X 10-! | 8(41) | 1.72 X 107!
, 2 | 399 | 831 x 10-! | 139 | 2.89 X 10~! | 8(41) | 849 X 1072
Chrysotile
3 | 581 | 907 X 10-! | 287 | 448 X 10-! | 10(51) | 7.96 X 10~2
4 | 519 | 811 X 10-1 | 220 | 344 X 10~! | 12(61) | 4.55 X 1072
5 | 496 | 753 x 10! | 119 | 181 X 10°! | 8(39) | 5.88 X 1072
ok | 6 | 438 | 665 X 107! | 153 | 232 X 1071 | 6(29) | 441 X 1072
7 | 802 | 6.08 X 10! | 302 | 229 X 10~ | 11(53) | 4.04 X 1072
8 576 | 510 X 1072 | 266 | 235 X 1072 | 15(72) | 6.37 X 1073
RRE 9 159 | 156 X 10-2 | 109 | 1.07 X 10-2 | 14(70) | 6.86 X 1073
10 | 490 | 457 X 10-2 | 250 | 2.33 X 10~2 | 13(31) | 591 X 1073
72771, BEIX 100 REFIZL B, () PNIIFHEM
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1 1 15 25
Chrysotile 2 2 1> 25
3 2 15 25
4 2 15 25
5 1 15 25
A T AHEHE 6 1 15 25
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F 44 FEFER
A A
- AR \ 1 &‘E ‘2 %\E
FE | K& B E AE B E
(&) &/ cm?) () (& cm?)
1 2165 | 575 X 1071 | 1035 | 2.75 X 107!
, 2 4255 | 565 X 1071 | 2895 | 3.84 X 10~!
Chrysotile s [ 601 X 10-1 | 1335 | 177 X 10-!
4 4915 | 652 X 10~ | 299.0 | 3.96 X 107!
5 378.0 1.00 171.0 | 4.54 X 101
WIAEHE | 6 348.0 | 9.24 X 10! | 206.0 | 5.47 X 10~!
7 2165 | 7.66 X 10~ | 106.0 | 3.75 X 10!
8 2740 | 242 X 102 | 1665 | 1.47 X 1072
9 450.5 | 3.99 X 1072 | 2225 | 1.97 X 1072
RRE
10 | 4465 | 395 X 1072 | 271.0 | 2.40 X 1072
11 | 4930 | 436 X 1072 | 1565 | 1.38 X 1072
A4 v X 7 X . .
- N 9IT9T" T4 VG
= 3 B B 4 B B
EB5 | A% B OE R B E A B E
) | K/ em®) | (F) | K em’) (%) (& cm?)
1 60.0 | 1.59 X 10~! [ 315 | 836 X 10=2 | 4(19) | 5.04 X 10~2
2 605 | 8.03 X 1072|270 | 3.58 X 1072 | 6(29) | 3.85 X 10~2
3 76.0 | 1.01 X 10~! | 475 | 631 X 1072 | 8(38) | 5.04 X 10-2
4 915 | 121 X 107! | 56.0 | 7.43 X 10=2 | 7(34) | 451 X 10~2
5 635 | 1.69 X 107 | 36.0 | 9.56 X 10=2 | 5(24) | 6.37 X 10~2
6 | 109.0 | 289 X 10-! | 535 | 142 X 10~' | 8(38) [ 1.01 X 10~!
7 595 | 211 X 1071 {325 | 1.15 X 10~ | 6(29) | 1.03 X 10~!
8 725 | 642 X 1072 | 355 | 3.14 X 1073 | 4(19) | 1.68 X 103
9 620 | 549 X 10~2 [ 350 | 3.10 X 10-3 | 7(34) | 3.01 X 10-3
10 | 910 | 805X 1073 | 645 | 5.71 X 10-3 | 8(38) | 3.36 X 10~3
11 | 930 | 823X 1073 [ 430 | 3.81 X 10-3 | 9(43) | 3.81 X 103
=L, EEIT 100 REFICK S, ()NITHIEMRE
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EHTIIH L 2% o, NV T o774 0FDREL, Chrysotile TidHI 7 ~ 9 %,
T A6 ~1 3%, REETHEHNT~9% &Y, EHTEINE8 W L7,

ABEDBEDNR I T T T ANEDREETI2BOBEOEFNIVEVMEZRLTED,
AN AOBEEPEMISEEDRPANLTVWS, EMSE0BEICL>TH3EKkH, 4B
B ORESERIIO RN, BB, Ny I T v T T7ANFIIBTOMERETDEV RD
59, HEEEFOLOLNEREE R TVEN, I TOMESFMFIZI DMERKD? 4.
8L hk&<, #D-DORMEREMMIKERMLRZ-oTVD, (E4-10()~ () ZH)

WIS, ABDA LRI ZTEOREBECEINERET S, 2ERAUBRO A I H
DEELFORIBORBEXLBLEER, ZOHMMTT1L/210k-TEY, RIZARE
DHEEESRHT B4 L7 FZEREERT D TS, METE 2#M#EE Iv [F] 5,
KDEITRD,

N

1—r

N = (r :AL)
= 2N
Fim, AT EZEABRRCTEBERETE DHBMER Oy (K] 1L, ROLSI1T25,

cn=N (1 L 1, 15
fanond -+ = —
N 2 4 8 8

L7doT, £ "7 ABRTHETEIEEI,

15

c 8

N _ ~0.9375
™ 2N

L2 3, ,
Sy BB B B LT O BEREKIIH T 0 BT, R T OBHOH KR
7 P LRAMICHEI LT, 1237 % % ABAVEREEETHY L BN 5,
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43 BBEHE

BIEClE, AL LT ERERM/IRITZRETE, 5ﬁ&kmﬁbfﬁ%ﬁ®rﬁ
BEND R MBESHENRESBETE 54 V37 FECDWTHRA, KHi T
*%%ﬁﬂﬁﬁéﬁ?ﬁ%&wﬁﬂﬁiﬂﬁkLT@ﬁkivﬁﬂﬁ;OWTiﬂéo
41 FTHRAREDN, —BBREIELBELRRY, ERPOHEMERYME O KD BH
FHETH D, = OIRBEMEITIT, ARUME, WM, BIERME, SRR
BENSBIZEEND, FLT, BELED LAZEODOE FFETNIEFGMMHMEZ AR
LEEHELTCLIEIEESNEMTEOT, HEBEEL LT DI INGEHLNLED
BRETIMLEND D,

72T, EORHEARET A0 - T AR X O(LFERLIE O FTRENE O RE
EHODUDToRER, 7AW NBIIEMERMEIAD D DI LIZE A ERLEBRR
Wt bhotr WoT, LENAEL L CIIBLBEOAZEATIILICILE, Z2
TIXHBBEE 2 FEIC L Y 2o OSMERME2KRET 5 BT, Bl I UBRLAELE
L7

431 AROWEE

B 4-11 1= Amosite % Crocidolite 72 FARAEOKSBERRAHN L ~T, BA LT RBIEZ
SOFABEOETHREN-EELZREL, MRETIBKEOr A BEREERT, 20k
DT ERNEBA VBRI ABEBCE Y +ARESATHSE D, B 4-12 KROH
HBNILEADTRE & OUEEUEED Chrysotile D fEfaiEEEAR % ~¥, Chrysotile IX
KEEfb< 7 % 27 - Mg(OH), (brucite) B & SiOq B0 B o T ABED 1 : 1B LD
HErkEh b, Mg(OH), DIEEEEID Si04 DEFNLX Y 5%REEWYD, Mg(OH), B
SEl, Si0q BRIOBEEERZEL, TOTHEMBELTVD, ZODBREOERR
0.02~0.06 um DOFZE (F10A) BREZLTEY, ZORROPLENIHKED R
L7235, £E (Mg(OH)p) HEAMEZTLAKICHEMRT 50, BlcloTbkians 9,
4-13 |Z Chrysotile D EFBEMBES K & # S EHEAX 1) 2>k, K A I3 Chrysotile #
HERUE»D BB TETHY, BRENZHYVICLTHEFANLREZETRTH D,
I DEEM D Chrysotile i 7. 2ANEAHZDOEARE 1 0 FEBRLGHRKSD 50T o EAIRIZ
ENTTEEPEERFBEOERTHE I LNDMN5D

£4512 ﬁW?%%mAﬁkﬂﬁm&k%ﬁﬁﬁéﬁbm % 4-6 [T RO
Bt 819, % 4.6 2B BB HRICEL REILOBRIZ OV TOLIET
%5%,%m;ib_®ﬁiﬁ$£ﬁm%5°Lﬂb,ﬁ%%mﬁﬁénfméﬁﬁi;
NOEDENLREL TSI LRV, $72, R4TCEROMBOMEE 7T,
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‘.,7 Lrygan
it g E»iiszm
-

Ovecend Hedtoxyl
ngfgﬂ*l: 5’l
=& Dpgitnt Hydrs
“ i 1&2% yorse

4-11 ARAEOEHEERNK
(A.A. Hodgson: Chemistry and Physics of Asbestos 7> & #5#k)

. +
% s & le o
) 3 CY
g+ . 1 3
2, V.8 R a5 TP PQ':,’..
S a o Zysie\ ,/:{gs"/.\ R

. @ foe @ o ' L
o Duied = ; .:‘z A “f@//‘&

X 4-12 Chrysotile D #& & E R X
(A.A. Hodgson: Chemistry and Physics of Asbestos %> 5 #ix#)
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% 4-13 Chrysotile D E-FEEFEEE & & AEEEAN
(A.A. Hodgson: Chemistry and Physics of Asbestos 2> & Bx#k)

# 45 F/ROGEHFEHSE L ILFEHEEX

I t % # & K o W 4

LA O =
(Sepentine group)

AL L ZC=E:T ) MggSig010(OH) g Chrysotile
(Chrysotile)

A N A7 K
(Amphibole group)

TEY A M FERR) (Mg<Fe?*) 78ig02; (OH) , Cummingtonite-Gruerite
(Amosite)

ruay RS54 MEBH) | NaFe? >Mg) sFer>tSig00 (OH) 5 | Riebeckite
(Crocidolite)

SCER17) KD —ERERR
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K 4-6 FBROLEMEE  (BAL[%])
Chrysotile Crocidolite Amosite
Si0, 40.75 52.00 49.70
ALO3 3.37 — 0.40
Fe,03 0.44 16.05 0.03
FeO 0.28 17.65 39.70
 MnO 0.03 trace 0.22
MgO 4128 428 6.44
Ca0 0.35 1.20 1.04
NayO 0.07 6.21 0.09
K>0 0.04 0.06 0.63
H,0* 12.86 243 1.83
HyO 0.78 0.26 0.09
Total 100.69 100.14 100.17
ICHK 18,19) XD —ER
K47 AROMEHEE
Chrysotile Amosite Crocidolite
i B 2.5-40 5.5-6.0 4
L B 2426 3.1-3.25 3.2-3.3
9 2, 0.266 0.193 0.201
RS (kg/cm2) 30,000 25,000 35,000
RRXEERERE (C) 982 871-982 649 .
A 8 T EE A D W
i 55 (=3 (=3
FaR A (°C) 1521 1399 1193
ook BT B B
o & EN = B B
Z ]| *® K B B
m B BT BT RE

BACEEMERE L Z—  RRBEEME LV E2— THR & 8RR
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432 BOE

LR AECB T AREEBORBERICIIBRESLEOBMNTHEAY ) V2B L
TW3B7ED, REERBICBUELZHEL 2N ERELTWVWD, Lo T, s TEALE
EHTHLOTITRLS, FO—BRELTAOLEBEET,

BHMBERICA L ZHBERME L LT, BZRPETHERINTE2AM (Chrysotile,
Amosite 35 X O} Crocidolite), FERRERHME L L CITAMBHEDOREYME TH Y WrEWM 2R < |
AL TN AEmE#E (I ALy 7 v—N), Kk - BEEREIZAVWD
NT—BFENPOSECHHBINIGRME (66 T/, 77 INBILURY = RT
V), FEMMEERKE (R3S KO, BEvptEiiE (B, FEBITAE) 2RBATY,

FHIEIZ300~6 00 CTHRIRMBEDEKTNRALN, K80 0CTHLBEEIZELR
AECHEDD DV, F7 RGBS LU v 77— LVOEILBEIZZNENKT700°C, 80
0°CThHsd 2, —F, 66FA41it2 1 5CTHM, MiTl50CTHM, EEIL3
0 0CTHAL, MiX275~456CTHRETS 2, BHREOHRIZELNRL, *A
MBHEELRETEDRL I ICMBALEE2ZE L, BABIZBITAMBWREIZI450TCTER
Ell, £, 2B TERIORELZEEL, SIS OBHL T XTRET S Z
ENTER 1 hEMEARRME LT,

BAVEEER T, BLEBRIEORLMEZERETIED, RAT74 FH TR LTS BN
HHERDEELBOBOYE, FOENLINA—FTREHFETI Y v TEET S, MBI
WZHEEEHSIC I VEESTo 2%, EXFT450C, 1 hipBALE, 20%, iR
FCHRG L, (HEEEMECTHEEGRETIZ LICLY, BAEMBOELER T,

£ 4-11 TRTEHZ, BHREBEPORET IE L OHBMERYE I THEDHERMEIC LT
HEWEIZZ LS, ZOIFLAERBNBIZLIVERETEE, — I LTH 4-14 126 67
L arDBMBORRERT, 2EL, HPIZBT 3 —EROBERDO L DITRT A4V
S 2AEEDERMNBOERED DL, TORIRBR-THITEZETHE, K 414 12566
FAaUBRBABIZEIVBREINEZENDNS, LnL, BB LTRHWLNE T Z
e, T v 7 U— ik EOGYEREIIHREEICE LY, TOBREOBMNE TIIRE
TERMPoT, $2, FREOMBALBRERO—H L LT, K 4-15 i1 Chrysotile DEVLER
BRETRT, 28, B4-15 1280 THRRBOGBKLERYE S Chrysotile TH B,

AL, AEREFHICI BB TIIEELZZ T 2VizdD, MBS IIFMIERRKER
E, BlZ, MBMEICEL D OLSOFEEMBHEITT T2 A RBRELEELE LTHEMATE
5 EBRHEALE,
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(a) BAALERR (b) BAALEE 12
X 4-14 6 61 o OELHE

(a) BMALER I (b) BB 1%
[X] 4-15 Chrysotile D ZAMLER

433 BRILE

BE, BABRIIERERSERANTTDLDAAZENEWN 2980, oy s v—IKRETE
THHT AFHEITED, ZZTiX, WML LTZBIZERINTWA T 7 AfE#ME L RE
DRHBLELIEDTT v{bkKRBEZ AW, BUBIIZEEOZDHEK SR EVERE L
BIHZEBEELY, 22T, 7 vt KkKEBOERBESL 2 SHENLIERT T TRA
FRER, 1HED 7 vibkEEE (LLFT1N-HF EBicT5) THOH 7 AL L 0o v 7
U—NVDBREVBEETH-7=DO T, UTOBELEIZIX1 N-HF ZHW,

F7-, 431 HTRLZ X D12, Amosite % Crocidolite 72 EDARAFHICB T A RBOE
RO B ILESFEICBT 5 Chrysotile & 0 BIAMEICE T 19 7= DR ELEICEN TV S,
Fhlg, BOABERIZIIMELENRIBEOAMOP THRLS D Chrysotile ZH W=, F
7z, Chrysotile, 77 AFHEB X Oa v 7 U— VOO —Fl %K 4-8 [T,
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% 4.8 Chrysotile, T Ak, v v 7 v—AOMEE (BEAL[%])

Chrysotile T | T X # T oy rm—n

Si07 40.75 55 ~172 35 ~ 45
AlLO3 3.37 1~ 7 10 ~ 20
Fe;03, FeO 0.72 0~ 4 0~10
MgO 41.28 2~ 4 4~ 8
Ca0 0.35 3~ 8 20 ~ 40
Nay0 K20 0.11 10 ~ 18 -

HyO 13.64

Ot R ER - UFTA FOTTL Y R
HOREAEES  LREE LY

= ZC, Chrysotile & 7T AN VTR L7 A BIEAHTH DT H20DLT, 1IN
HF I E B0 T ARBHMEDOH DRENTERTH 20EPEZUTOLEIZEL Y #HAT,

(D 1 N-HF 73 Chrysotile & &/ 7 AN S ICRIETHELERBEICLVAE
QA4 F vy u= brT 7 ERBOVEEHMEOMBRSEHEDORIE
QMBI X D EBMEOTRE(DBLE

DOOPETIE, 50.0 mg DEMEC, IN-HF 10 m/ iz, RERHIIETD L
BRLBENE 74 N E TABNET S, BIURGEELESES2DIZ, EHIZEEK]
0 ml Mz, +HKBECEEMEZELSELYE, BEDLERBKESBLH8T 5, &
B, BEYOEBRFAEL, BODOBRHEELZENT S, ZOBRELRERMILICHED
B L7, BRICT 20B%OBHERORESR A%, LEATOHMEE I 5 HxHE
TERLEBIERERERAVICTT, BEVTT ABHEICEEND Si02 72 £13 1 N-HF &
RIiSL, KEEHBEIZEDS b OISO ) HIZEH L, Chrysotile IZ& £ 5 REKZ2Y
Bix, Fo ALV IZBAHICERZETSZ L8bnd, ZOER, HT7 AMMETIET
BFIN R —2H T RETHY, Chrysotile 1ZBR 7 A BIEEEL LD, BREEDEL
MWHLELBLDEEZ D, |

@OOBEFETIE, IN-HF 10 m/ Fi250.0 mg DML 30 mn B LZHDET 4
AMEIZE VB ABET S, FOAEERERNE LS4 7 a< b5 7 (DIONEX 4
# DX-300) ZFAWT, SiFeEE Mg DA+ BEZREL, A8 (Si0) &Eik</
v h (MgO) DIEHBR ST LICEH L, 272, SiFEOAHEFLLT,
4S8 - H— R T i3 lonPac AS4A-SC, ¥AEEIRIT 1.8 mM NayCOs/ 1.7 mM NaHCO3 %
8 1.5 mlmin, 7L v ¥ —IiLASRS-1, BRIHBIBSEEERBEL LY, M D
ISEEL LT, - H— FA 7 LidlonPac CS12, WEERIZ2 O mM A X ANKR Y
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K49 BOEIZ X DHHMEEEORKZE(L

X &k ME | OERERR # jE LI — BRE
) . B oAl | AL B R
[min] [mg] [mg] (%]
1.5 51.7 326 36.9
25 452 28.1 378
_ 5.0 52.6 334 36.5
Chrysotile 10.0 50.3 29.0 423
15.0 54.0 284 474
30.0 50.2 255 492
60.0 504 232 54.0
15 56.2 8.5 84.9
25 51.1 6.1 88.1
H 5 2 e 5.0 51.6 5.5 89.3
10.0 53.8 5.7 894
30.0 50.8 5.5 89.2

BEiE 1 0 m/min, 7L vy ¥ —iX CSRS-1, RHUBIIESEEERHEL LT 20,
WE, Si0) &7 vikKkEE HF) BRIETDHE, ~FHT7Adusr A8 (HSiF) A4
RENDDT, SiIFEBEZBETDZ LI, BHLE S0, 2EHTAZ L NTE 3,
UL, HR® HF (213 HoSiFs BEOEF SN TWED, H 52U HF F0 HySiFs
ERIEL, SHHENORD - HoSiFs METIVERSHS 2D, LZIW, fFv o<
NI T T, BE FL SiFEONBENEETH B0, KK HF O F28 SiF i
SNTHESN, EMR SIFCHEERDZIENRTERN, F2T, HohUHELD Y
U4 (KCD) ZHMU, HoSiFs Z RBEDONXF T ar L BH Y 7o (KSiFg) I0E
stk %, BEMALEREGRSECSZLICEVEE HF & RS4ARY O EE
(HC) #SRALBREL, F & SiFE DML IT -7, BEREL L KSiFs & @FEERMS D
KCl 250 m/ O@#iAEZMZ, BIEREL Lz, —F, Mg DA F U BEIXENE T8
SNHDT, PERBZZOEETREREL L, £ 4-10) 1T Si0;, 3 4-10(b) I MO
DEHEORERREZTT, RPOBEHKIE, REEBCHTIRSOBHERES 2R,
ZITHE, MgZOBMBEEHROLD Mg BB L L7z, WBHEMD, Chrysotile 74 F <
WHEZ T END SiO B DIFEAENBEHLTEY, Si0) BNKELS % E5D B H 5 kM
TS D, UL, Chrysotile IZEFEND M2 IHiZ L A YR LTE O, IF 20
BEETHERLTWVWAZ LN TRBENS,
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% 4-10 (a)

BEALERIZ Xk B Si0; DFEH

o O 4
A
" KR 4

AHIEEE D
SiFe> I fE
(ppm]

IELE
H,SiFg &
[mg]

BHLUE
Si0 &
[mg]

Si10, D
B
[%]

Chrysotile

AT A e
1JE

17 570

20 130

5630

8 220

235

343

47.0

68.6

7 v LKREE

12 020

% 4-10 (b)

BRALER T X D MgO DIEH

W M 4
E
" & 4

AR D
Mg i e
[ppm]

BHLTE
MgO &
[mg]

MgO @
Bt
(%]

Chrysotile

H T AHEHE
1HRE

11.2

238

0.0

0.186

0.046

0.0

0.372

0.092

0.0

7 ALK REE

OTIE, BRI L 3RBOBMNRERELERS=D, A, 2y 7 V7V BLT
HT RGHEA LS TTE BB M BE, BElr=— 2V HORERELICERVEDOYR, 1
N-HF 2B FL, BMET CHROELTIREZBAE L=, X 4-11 TBRABEOKEREZ
T, £, M4-16 10y T— A OBABICE 5E{KETRT, X 4-16(a) i1 N-HF O
W FER, B4-160)1X40 s, HM4-16()iX6 0 sHEDHDTHY, FBERROT »
WBERSNTWS, 202 L XY, By 7 U—/Vikl min MR LEBRERE TR
X BZ L Nbhot, B 417 2H T RE#EOBOERMIZH T 5ELETFT,
¥ 4-17(2) 1X 1 N-HF O FiE#%, X 4-17(0) X3 min %, K 4-17(c)iZ5 min BN H DT
HV, MLV 1 N-HF O Ft4 3 min Bl TZEOKR¥ED, 5 min M TERIZFEINTND
Z LB, X 4-18 1T Chrysotile DEELERRICK T 5EkE =T, K 418X 1N
HF OFE FE#%, K4-180)1X5 min %, M4-18@) i1 5 mn DD TH D, HMHENE
FHEILTWAD, FOBRICEITIR RN,

U LDREREZRETHE, ¥ ABMETHEBRBRSOREEZED D Si0; 251 N-HF 12X
D KEMED HpSiFg 2B kL, KICBEHLTHIIRPZORRERETER 2D, —7,
Chrysotile P> —EFD Si0y 1A T Ak & RRIZAKIZEH L, —#0 MgO KRR
MgF, & 72383, SRR EBRICELBRNT LoD, ZORE TIX 7 Chiysotile DER
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(b) 40 st (c)6 0 st
0w 77— )L DEEILER

(@O THEH% (b) 3 min % (c) 5 min %
X 4-17 H T RikuE DR

(@) BEDOTE TIE % (b) 5 min (¢c) 1 5 min #%
[X] 4-18 Chrysotile D EEALER :

= 1I5r=



BEPHEELTVBEbDEEZ D,

BB, w7 U—L bR DN T A M I TIIRRRELE T LEEILND,
oD E,nE, 1N-HF ICE3BABRIZT v s v—NOH T AR BT D5,
FEBICEAR EEER 52T, SYEEAERBEO— 2 THIuy 7 V—ARBLTT
ARHEDBRERIZEDRVBTHDZ LR DhoTz,

*# 4-11 IZBB L OBLBOBERELTT,

#4-11 BB IUOBLBROER

MR ME B R | BRAEGR
Chrysotile X X
ZERNE Amosite
Crocidolite
AT R ke
oy 7y —)
6 611
& K| 7T 7 U
RY T RFT N

A

: %
Wt 5
A
g B % FE

AE

S
O O QIO 0|0 O O|x X|x X
|

F OO :BRET, X BEFRA, — xR
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44 BEHEEFIF
B TROEE - BOUBEEHEEZER LE, —BRKICHT 255 OERFIELZ T

(2D,

DABA vy ZRHEEE (BEEKHE : 40 Jmin, HERKB: 30 min D))
WWEVABRTEY VEBSBHR LEIANA—T 7R EICH CAZHETS

QF L WAHNR—HTFZ ZREQDAN—FT7 RNZHEETH o FA v FRICES, EFETT
ABBIIAND,

OFTABRBPESIFTA450C, 1hMALEHE, EEFTHAETS

@BABENT-HN—HFT A% 100 ml BEOKREKED [z AN, BERESFSICEK
GYINT T, INR—=T7 A EOMNEYZFREKRKFICRY BT

O=traro—RR - ALTFT740F (EE25 mm, LB0.8um) 2LV @%
%35 Sy HED)

®1IN-HF 10mlZMZ, BERFIZT7 4 AVF ET5 min BRFTS

OF EREEE L%, K3IABL, E5I250 ml BEOHFLWAEZAKEZMZ TiEL
Y A

OEBEIPTHEIED

Q@7 — R ITEFUEIZEVEREL, HERB LT3

F1l BELFHFRLTLLIORY TR, HERBITHEEKELRECRKEIZ
X->THZE 3B,

H2 ZIZITHVAIEREKIMBHREEIVNERINDZD, HEMLUDBLBRIZH
WATZ A NFERIZEDOLOTEREVRLABLELDZHWE,

E3 TANERNERBIOVCRSIERABIIEEROLOERFERT S L,

45 F&EH

—RRKUIEERTEIZH AT,

OFAMROMHMERRLF 1B LZFEL,

O MIRHMETR BE 23
=9, BHEEEBHERICIE RN ORAVWLN TV R ABEEZFDEEF—BRARKICHAT I LE
ZDABEDELDZ b, —BRKAOREHER FEOBRENLEL RS, ThbD
FEZRET DD, BEFEBZIIEEHEEZAAL TR CAZHET S A V7 ¥ 5%
BHLE, £, BHEDOL LIk 2E8BEBHERDEOKREIZE, BB LI OBALEZIRA
L7z,

AR ZHFRNIEO R SHERZEDNIIMBRF2HEYT, Z<DESELY
TNFTHIEBRTEDREDEENINVD, BHERRLTFOSBER 2R 2 FikiTEN, *
T, HMERRFZREEAKERE L -HEEREZERA L CHOBER 2RO 3FELH
WTA N7 B EFRE LT, Chrysotile, H T Affi#, KKBIZX->TZDAL LT E2D
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HAERER AT o H R, SBROFERMEOHENRITNG 0% LRV, 4AREIERO
LRI BICE VREHBEDENRIANEERLND I Loz, TITHWEA Y
YR OBEESKBITREDABED ABRELSZET S N TE, HEREOER
NEgEL 2ol .

—%, BAEICE Y, RE»LHHEEN—BERKPICEEET DG RERHE Itk
“e, BNMIVEERER K OMERDBEDIZE AL ERET BN TE L, £, KRET v
bAEBREZRANDZ LICE VEMMBED—BTH IOy 7 VA BRI T AR &

NEETE T,
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D

2)

3)
4)

5)

6)

7)
8)

9)
10)
11)

12)

13)

14)

15)

16)
17)
18)
19)
20)

21)
22)

HER BETOTARZ MDY LTY LTSN, BREREMN, Voll7, pp43-46
(1988)

BRE—, HLEHER, BHAE  oWETFEMBCIIRETOT ARI MIBET S
BFFE (E1#) , KKUGEFEREE, Vol.24, pp.214-226(1989)

BERE : TARX MNEROBR EAE, ©F LAH, VoL.25, pp.971-978 (1989)
AWsmdt, AHE:MPS—3BR—F 4 AP T T—IZLDETANA MG LAD
BlE, Foml—T oy VEYE - BITHFEEMs THRE, pp.176-178 (1988)

S.C.Stem, HW. Zeller, and A.l. Schekman: Collection Efficiency of Jet Impactors at Reduced
Pressures, Industr. & Engin. Chemistry Fundamentals, Vol.1, pp.273-277(1962)

T. Strand: Inviscid-Incompressible-Flow Theory of Normal and Slightly Oblique Impingement
of a Static Round Jet on the Ground, J. of dircraft, Vol .4, pp.466-472 (1967)

EMTED BB X ZREREEN, =7 oY V%, Vol2, pp.176-182(1987)
WE. Ranz and JB. Wong: Impaction of Dust and Smoke Particles, Industr. & Engin.
Chemistry, Vol.44, pp.1371-1381(1952)

RI Mitchell and JM. Pilcher: Measuring Aecrosol Particle Sizes in, ibid, Vol.51,
pp.1039-1042 (1959)

EiEST BT o VTR, BEE pp21-25(1972)

HERF— £ CATE, BRI, p.34(1980)

HHEA, HEHILE, HFESE— VA T— A ORI F—DFEBEORE, BHiET
FWFFESEE, Vol.13, pp.15-17(1976)

F EEuE, MEREM, LORXA : AREEDC BBIHE R T LOMREICET 5K~
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BE5E XK[IBRRIHTIAMBEEREDE

5.1 [EIL®HIC

REFOBBERHRORBEEL, MOBLMEICHRTEETHZ L nbRTn3 D,
ZOERO— DA BEEOMBEBENLDORERD S, HELEBOBRBEREE ST N
THWA B —EIIREHICHESNEY, —BRMEEE CRESNERROLE,R VEE
AEICEBLUABRWEER, REREHRIZRD2Z 6D D,

S5iz, BRESOEREESRAERICR 5, GREGEOMIOERILERE, W,
Eh CRBPRIICHE ST WHEBE TR IR, BIXE, AREEDEMR EORE
TOERIZEWEZHE, TEEHEO T L—FT74 =707 L—F vy F UTF, 7L
—XEL N )) REDEEMITRERBTEEISNTLEY R, TO—MITHMERERH L
LTHIES 2, 7L — S BENEEICTDN 3 X2 AR08 EE R OB&FED O
FRBEERIAY 775 FBEDS~S5BILELTVEEL0BELH S I, Hiz, bi
EIZBI2E—FVEAL T a  ORBIIEEHBA4HAICETITEEY, AXRBEICAEHRD
REFRZVHIROBHEE, WDOIEMONy I VT 00 FREDE & Eiflck&l
EELTWB EEZLRB,

—%, BiEEERD THONEPEREDT S 5 VEKRE I BRMER STV BE
Y OMERBEDORBBE L, EBEAEEEROCRIBRFIEES L AEREES
FonTnd, ¥, BAECEOTRESHHEE - FELEL ML HTbATns Y,
LAL, ZRLUSO—BBECSVTEIBEFNE=F) 7 e/ LTV 5E2, —
BB T 2RES T EENS L bEESRVOBRBRRTH B,

T, KX TREBTH2ABBHEDC BENE T AT A AFACS O—XBE~DEHAH
LLT, RBRHBEOT L XL RARL T ARRICBRE L EENETok, DX
B, AR B CABEEBIC IV ERORL - RTHRE CRBCY 7Y o
TR, FORBREENLT L— SR REBLTIRBEMBLEY ETAL0T
b5, PEIESRESE (R - BE) CHESR30T, KEichEY £ L7,

AETIE, £OERFIZONTRRD, FHERIIE4E TR FEICE VERL,
EIETRANEEGABRFESY AVEEEEHKNT 27 5 AFACS 12XV GRSk 2 3t L
Fo 28, RERIELHBT A7), AT T T AAEEROESBECKIRE L HH
L7,

52 BIEAZE
521 BIEHSOEE

BEE, KERFEEAAREER (UT, SREKEE VD) BT TEMR L,
X 5-1 ICBIEHAEDD, B5-212F0REOHEL RT,

BIEH SE, RERFRART & KB OERMET, KERKEREX v 2D L8z
ETd, icEREIMICEEL 7 158 (UT, EEEWD) BED, ARERKLEE
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DEES (FARTHEA) HOEFN3 0OmOMAT, HEEK AT 2 & G
A HATE)NISTE (B 52 OQcFY), FERAEESR : KATEE)IET (K 52 QT
RT)) OHEBHFTHEET o7, ABEKIIEEN 1 7Tm, 4FEHRZFL, EELHE
BEEEOEFKEE L L THEER TRV ARTERIZIEENZ N, 2, BARERIZ
SXBETHY, BHLEATIERMISTE « EFfTIEORITTIOT, HBHT L—
FRENZSVWEFTH B, 2B, YR RETEREERTHY, HEHRIL
B OEEIRVIZ IR AR, dEE S BEREANCIIERENS, &I, KEAF 3,
EFELEE S, (I IXERELYE, MM, FEMBEET S, LaLl, BERAEZIZIEEIC
FHERETIERITERLENVOREERFIT RV, B 5-3 ([ZHIE LA, 5-4 \ZHIE
oA B, X 5-5 1B ARRE X O 56 iICBIE AT OREERT,

522 BIERLRBWRN

BIEE, FERELRE AMBIUOREEOCBEREA DD, RAZBOS2VA
PRELE, £, REBOSZVICEZ2HELRAI-DICFER2EH (HEL, 2), K
B1E (BE3) OBRMIZERLE,

BIERIZLTHETHY, ERhoEYRMETIHEECL 4, 2.7, 1.6 m/s, FHR
Bix15.1, 15.7, 9.2°C, EHWEIX27.6, 36.3, 36.5%ThHoT,
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X 5-1 BESBEDOEEE

52 BIEM RIS OBE
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5-3  JIE s AR

X 5-4 37 Hh s HAA
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523 ARBERE

(1) BLABEEE

MUAREICIT 42 B ORLEZABI Ry — FA v "7 VTR EEEEA L,
BB EA ¥ 7T LR T —R T (AU FHE : AP240Z2) ZHVWERTEIT4 O /min,
EREREIT LERE Lz, BB, A7 FRNDENTKBEUFEIZIVBAIELE,
£RIZIE, HDOMUDBRLALEZAERY Y v 2ESEBRLEBEMERI AT 7 X (I
BT TE® : 1 8mm X1 8mm Nol) ZAWE, BIS-TIZ4BRIART—FAL 2RI ¥
FROEBEEBELTT

HE BT, RBHCA LTIV 7 A AFEICE D BBRELE DO ERBOER LT,
HEFET 221 R LEY=2 7 VECERL, AB0.8um, 74 VFERE4T
mm OBEE=FIEAT—RRAVT T T 4 F REEEKERE : A0S0AV47A) &2 —
ST 2 A RABT 4 AFRANET (EHAEEEL 3.5 cmd) TEEL, ¥4 YT T LR
TTF—RLT (U FE AP220ZN) (2L VHE 1 O Umin T2RMME L, B 5815
BB L DHEEBE T,

(2) HHER
AR AEERWRIEE ERBEBEZRETSED, ALEELT43EHTRLE
BMER L OBLEE T, BB TRERFEZHAVTHER LAZ450%C, 90
min JIRL, AATEY v, B - EWES X CERMEEZRELZ, 20BEOKH A
1EET vbkESEEZBAWVTEBALERZTD, 7 AEECe Yy 7 V-V ERELL, A/
IZAE0 . 8um, TANFAER2 mm PHB=aBAB—RRAVT T T 4VF
(BETE AR B« AOSOAO25A) ¢ RV ALV T7 38D 7 4 VE 7 7 %V (Gelman
Sciences & : Fh A E@mFE2.8 6 cmz) FPRHWCA8HE L, LRk, FHLkEREL
RKELL L, B, BHLIITEIN - NI TEFUEREERA LR,

AVISUT4 LB EERN-15E 523(1) TRULUE-ABEIZEVECALEZA VT
SUTANEE TESTE, —FDTANMEET RN MY TEFUHEILDERLLE
L, REE Lz, tBEETFHET D,

(3) Et#

EEEHSE 32 S TATEBLEFEEREAVWZBEE T AT 5 AFACS T, 33 #iot
BB -> TR LTz, ST REFEER/IT, MEZEME (== 8/ XF-Ph21) %
ANWTERBIEHONUH—ERRBTHRE (ZZ2TiX1 0 0#%Es) &RL, CCD ¥
A5RBLEBAEVIZF VA NVERE L TRYIAR, FSA—TRIZ4/MEMT THBERT
4 ATIBRTFELTBL, BRI L ORMHEHER L SV — T ORBHEBIIAERRE LT
FAMIBEIN, 2LV —TRHEINDETHRIRLAEBEIND,
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BIER 5t &K AR ST, HSEHK LB UMHAEEMELZHVT4 0 OFDO/FRTIHEL
- SHEREUEIT, 222 ITRT AIA BNED T HIEICEM L, BB, FHEEEII5 0EE
E LT,

524 R EGERE

HEIEOY L — SN L RETIRREELRET 2121, tOGHROREERZRE
TENERD D, TOED, BEOBRLLBTOEMCEREZAEL, TOENLKRDD
FEREZBND, L, JOFEDEROBMICRE L -REEBEZRA LR THIC
RETBLERHY, H5—EORMMOLMERBLFE S5 TRRNS,

AEBRTE, BLELRTEC 1ETO09 7Y VI EELREL, RAHCERES
BEEEA v FEKERITC, RASREHEN EERAM45E) OBOLRL -
RTHOBERT L 7RREHCERT5 & 5 & Lz, RO XA v F BRI
EL, 30 cm/s BENHMREROBRAEEBCHERTAIIITERLE, £, A7
MIEBNY BB 72 I ESh 3 2 EHMERMEZRET 2D OB 2B L, V7Y VIR
R - O ERERRICL VRE L, B 59 IcRMEE, B 5-10 I[CBEHSICE T 38
FEBOEBEZTRT,

REIIN T4 EATOT A NVERER (BARZETER . 7)< RXF— 6511) I
L0, SR 1E0Y 7Y 7Tl HMOEYEEF ORERGHERORELE Lz, R
FREAEEBRNOEREERMEFOBZAORRE L, 2B, AM - REIZ1 557
WHRIE LT,

525 ZEERE

HELMP, MENSEREETI2EME LT AEBE L, BEMBNL305TLD
HEEVEEEREEEZEHEL, 1RMAYZVOBBERSHEICRELETEEELRDE,
T AWIEFERICEKET LB X, SHECIRERII/NME GGRERBIUV2 b~
RimONREMESE), KWE (v 7o "R "RABLU2 MU EDEHESE),
2HiE (BEMZKRL) O3FFELE, LiL, 2HEILEZTEED 1 %RETHY,
FArEMEELABELUBR L CIKBETHLIZ LD, ZZTRERTIZLITLE,
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53 EERERLEE

%51 ~3 B BEBDER L XBEOEMBET —F&m¥, £, B5-11 ~ 131258

Rz 3 REOHALD VS 7%, K514 ~ 16 IZKBIEBIZBIT 5 RBEBE DA
TADZ T 7%FT, BIELTIE, 128101 7THRECREEZERLEZ, ZOROEY
B Uix 1.3 8 m/s, ZEIEHK CV (Coefficient of Variation) i34 8.1 % TH o7z, [RHRIC
BE2, 3OFNETE%2.72 mls, 31.2%, 1.66 m/s, 38.9%&7V, BIE2
NOPEVEAEEZRLEDN, o2 B HERBRrRRR THo72, REZL, BRI
SWTEE, BIE 1 ORIERE, S 1 BEMEBER, SREREZEISE LY OREBRNTZE,
FRUBIALRICE L, BIEERIICT 2 ERERMOREG HERMPIRLT DL,
BMELIDFNIT25~4 0 %RBRELEWVHEIZR>-, BIE20ORMIBIEFIZIEERTE
EL, HEMNEMDHELE66.7~80.0%LEWEEZTRLE, BIE 3 DRBIIFRITOMH
EFEMENRS0.0%EEELTWER, FEMNOELLTEHRATH- 2, RMEE
N UL 20 ERBYRIIS 7.1 ~52. 1% & 2o7,

—F, TEEBIZHO>VWTZL, FEONREL KAEZGDOEEREER UTHBEOR
BL1)) BEHN1606%E, 166 8EIHLKEOZENIZLIE05FERY, 94
Sl R&EAREZRZY, LaL, EROBAENFATII/IVEET 0%, KBE20H%IZ
FUKRE TI/INVREY 8%, KME2%ERKELELL TS, ZNITKRETEREEE
L) I R EENRN, KB TREHE, BIEEROXEEME, PFEEDL/10

WAL, FONEMETIIIDCKRBOLERO A I —BEML, BBEOREREL
Lfi$ﬁk%ﬁ@%i&%n&motoﬁ%m&5§ﬁ§®EM%A5k ¥ B D4l
FIEEHE L TWARVWD TRATH 50, BERICHED L, FFE OISR & H£I2ETFRMOME
M55, kBIX1 OBEND 1 7RI T TKIE—EOBEMBH L 5,

%54 ICHEL~3OHEREL FHRBHBEORREZTT, HPOBEHREEIZ, BT
Bl &R DA BHRERENDEEZR LEZLDOTHD, L, BIESD2EBDREICE
TARRBENADE LR TVEH, ZORBFIIAMEZESIAE L 2VEATAER L
ﬁ@%ﬁ#ﬁieAEﬂ<&ot®ﬁﬁl?%5&%$¢50

B 5-17 \CGE, TEE - AMBEREOBRRETRT, RRIIEEICEE, BITEXHM
kXLa,mm_Eﬁ@%%F%koto_mgmBME@§ﬁ¢&<ﬁﬁmm%R&%
BAEAZZLPEECIIH I, BBEOT L—3nbH N In 26O KK P BE
[

OFGEBEMT B2 LEN->TEA L,

QXBEMNEMT A LN THEMT 3,

EERREMB DD EBGhol,

T, FRFICABECZIVBELEZRBL, 74V EICHEERERREL CARSZEIZ
FELERD, AR, D2 D, HEILIEEREICRIT 2R MM
BEATEHRBERCANOLON TS 2BE2ZOEE—FRRIFOARKLEREREH
REHERUCERATAICIERAR D 22 L 3G ho T,
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F51 [T —FLRBET—F (BlIEL : FA)
5 % RBRE KE BE A 1 RE@EE [E/h] _
[m/s]  [C] [%] INERE KRBE & Bt
12:00 1.73 12.4 36.6 [i] 1110 410 1520
12:15 0.44 12.3 338 duE
12:30 0.81 13.1 336 dbE
12:45 223 13.6 33.0 [i]
13:00 0.54 16.5 27.1 [ig] 1030 314 1344
13:15 2.13 13.2 302 Al
13:30 1.65 16.8 24.9 it
13:45 1.96 14.6 27.0 =g
14:00 2.83 14.5 30.1 Ik 1176 458 1634
14:15 0.70 143 30.6 ik
14:30 1.55 15.8 25.0 it
14:45 1.74 19.6 199 it
15:00 1.45 17.7 21.9 i 1206 522 1728
15:15 0.96 152 24.7 it
15:30 0.57 17.2 223 It
15:45 2.19 158 25.9 it
16:00 1.59 13.3 30.7 it 1320 484 1804
16:15 1.01 135 — ik
16:30 0.98 14.7 26.5 it
16:45 0.40 205 214 Ik
17:00 1.53 132 27.1 k.
Sy 1.38 15.1 276 1168 438 1606
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£52 [T —HLTEET—F BE2 :FH)

AE KB B E XiEE [F/h]
FF Al B —

[m/s] [C] (%] /NEUEE KAHE & B
1215 106 143 407 i
1230 240 162 377 d®m 1220 250 1470
12:45 293 166 334 T
13:00 325 139 47 @ 1128 310 1438
13:15 388 179 346 T
1330 429 172 340 @& 1266 438 1704
13:45 253 185 290 &
14:00 340 183 318 7§ 1321 - 462 1783
1415 372 178 316 @
1430 192 208 274 @& 1329 589 1918
1445 083 188 290 7§
1500 282 167 332
1515 341 141 388 @&
1530 295 148 368 T
1545 244 125 431 @
16:00 184 121 432 @
1615 242 142 382 7 1320 342 1662
1630 249 129 424 @& 1450 252 1702
1645 316 145 345 B |
17:00 267 114 445
Sy 272 157 363 1288 380 1668
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K53 KET—FLXBET—4 (BIES :1KA)

o BoE KRB OB E 1 BE [/ h] _
[m/s] [C] [%] INRE O KRABE &

10:00  0.71 7.1 37.8 [ig] 1082 22 1104

10:15 157 6.9 40.3 [i]

10:30 249 7.8 36.2 [if] 1094 38 1132

10:45  1.10 76 39.9 ]

11:00 187 76 40.8 pic} 1146 36 1182

11:15  1.00 73 41.3 [i]

11:30 132 8.4 39.5 fii) 1340 40 1380

11:45 189 7.0 435 [ic]

12:00  2.07 78 423 [if) 1269 27 1296

12:15 121 79 39.7 [ic]

12:30  1.69 8.9 374 [ic] 1340 24 1364

12:45 1.62 9.4 35.6 [i]

13:00  2.07 938 35.4 [ 1404 38 1442

13:15 215 10.3 32.6 [

13:30 176 10.6 33.8 [ic} 1642 28 1670

13:45 244 9.4 36.8 [if]

14:00 195 12.2 27.6 [i] 1589 51 1640

14:15  3.38 10.6 35.0 [i]

1430 151 12.3 293 [i] 1674 22 1696

14:45 260 11.7 29.4 [i]

15:00 175 11.2 30.1 i) 1760 22 1782

15:15  2.69 112 315 [i]

15:30  1.09 9.9 34.6 [i] 1708 20 1728

15:45 091 78 34.9 [i]

16:00 136 8.4 385 [ic} 1746 27 1773

16:15  1.00 8.7 36.4 (i

16:30  0.97 8.9 37.9 [i] 1858 21 1879

16:45  1.15 8.8 373 [i]

17:00  0.71 8.4 38.4 [

Yy 166 9.1 36.3 1475 30 1505

— 133 —



xK 54 BIERR

, , ERME R E R\ REE (6/h] AREERE
B E B AERRE R
[min]  [m/s] B KRB &EF (A& 1]
BEL 1 12:00-13:45 45 1.45 & 1075 369 1440 23.8
14:05-17:00 45 1.37 d 1236 489 1725 294
N 1.40 1172 444 1620 26.6
BE2 1 12:30-14:00 60 3.24 M 1205 333 1538 1.7
2 14:15-15:30 60 2.72 1306 469 1775 12.0
3  15:45-17:00 60 2.50 1418 275 1693 6.1
¥ 2.85 1310 359 1669 6.0
BE3 1 10:00-11:15 60 1.55 B\ 1100 31 1131 6.0
2 11:25-13:10 60 1.70 FE¥E 1320 31 1351 4.0
3  13:20-15:10 60 2.20 W 1625 33 1658 11.1
4  15:20-17:15 30 0.94 B 1757 22 1779 6.7
St 1.59 1451 29 1480 8.2
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54 F&EO

AETIX, AFACS BE A v 7 2 EEAVE—BRIARBHERIEOF AEZHA A~
PILEEMELT, HBEOT L—305BH SN 2 AMBHEDO KK TFREDRAE X
L7, BIEMAE, BN L —XBREZRETOLENRSHEELI 7 1 5HRETF
2T A RBEEAAREERITE L Uiz, BEHBIZABED LM Sh ool
BE, S5244L LUTRE, RR, BXUOABEOREEL L, BEBIEINAPLREEL
FRBSEERET A0, BREROMEASEICEERMEBEED & EOHFEET LD
CEIE L - HEEB S IETOREL, RTAICALLAOABHBHEREDCEZLZRD T, &
BHERNZ X4 B A LRy A TRUBERBLZAVWI I LICLVZBOERENOHMMH CAZ
kL, TR LUBABIZLY —BRKICEENIFAROBMERMELRET D
Srizky, BEEORHRBMEERE L, S TRRPLAVLNTNEABIEICED
HKEHMER b T o720 BEIINVT A4 FA TOFVFXNVREHZI L VEIEL, BAMEHZ3 0
cm/s BECRECRMEDHNZHWIETELILbOZERLFERALE, REERIETAIATS
CHERSZ BB TIEMERE Lz, BEARMYZY O/NRE, RBHEICHEFEL
HEilfs LTXBREBZRAE LEZ, MIEBIXTEHEH2H, RE1HDOEME LT,

FORR, [BLMHIANTPOEHRENKL. 4~2.7 ms, —HORHETFELZERNT
AROEELECHTho Tz, FHXEEIZ1500~16708/ hThHY, RO/
BE . RBBEOEEIINT S5 : 25 THokd, (KEOFENITN 2 : 2 L7 BHEHERK
NKEL LEboTr, ARBHEEEIIREL~SOEYNEFE4%26.6, 6.0, 8.24K/ 1
Ehot, BE, XBEELARBHEREOCEGREA DL, OREDEMIZ L2 THE
SRR IR L, ORBEOEMCI LA > CTAMEHEREIIEMT 3, Z&naho
7o E72, WROABEIZ L DZABHEREZ —BRRARICEDOETEHT 5DITITRARH
BILEMRHEREN, AT FEEE - BOAEE AT ARBHERF BT —RRKARRE
EREL LTHERATHBZ EBNahol, '
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10)

11)

12)

13)

BEFKSEL2RRKHEEIERERS : 7 XXX MGl ~=o2 7 (BHER), £x
5 HV, p.53(1998)

A _E, pp.59-70

AAFEZ : T AR M ERERME, FBOFE, Vol42, pp.4-13(1987)

e.g..Doll,R.: Mortarity from Lung Cancer in Asbestos Workers, Brit. J. Industr. Med., Vol.12,
pp.81-86 (1955)

BRETRKKARERRKERBRERS, 7 AR MMl ~=2 7V 8K €15
VY, pp.72-151(1998)

BRET : R - MBREBRIIH I RRBEE=F ) V" IRAEBEZEOERBRIZONT,
BRE5FT, pp.1-13 (1995) '

REW, MmER—, FEE—, BPEE : CHFENT A NRERBERE, KK
B, Vol.44, pp.24-28 (1981) ‘

AEH, FEF—, MAER, #HER—, BPEET : SH/BENT AR NRERE
FE (), KRMREPFERE, Vol.44, pp.40-44 (1981)

SMREE—M : oTEFEBBICIIBEPOT A MIBETIHE (B1#H) K
KRIEYLFE5E, Vol.24, pp.214-226 (1989)

HER  TEBRRERCBTOIRBRELRERLTIT7TAXZA M CABEDT =
2T, BRBEXR, Vol.32, pp.1055-1059 (1996)

e.g. Alste,J. et al.:Airbone Asbestos in the Vicinity of a Freeway, Atmos. Environment, Vol.10,
pp.583-589 (1976)

P.F. Holt and D K. Young: Asbestos Fibers in the Air of Towns, Atmospheric Environment,
Vol.7, pp.481-483 (1973)

L. Bruckman and R.A. Rubino: Monitored Asbestos Concentrations in Connecticut, J. Air
Pollution Control Association, V.28, pp.1221-1226 (1978)
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F6E A

6.1 AHARDFEED

T, —BREPICBT3ER/RBEORH G, KEBE - EHIMIE BlcxT 2K 2
y OFAZEAT ZEMICHB 2 LI, FRIXOBETLRAL, Z0Xk3E, REPE
BERHEH CADBEWBEGHZXNRE L TEBE THrOZENICEET D121, WERDIE
EE METNITHROERELZREE LEY T vV FETRRETHY, —FR
BERBL LEHFERY TV VI FEORBERLEL R TETNWS, £, FEED
HOHBEECEENREMEALEY, ARKHAEPBRIZH»DEDFEHERERIRE
KEBTIRMEHICRDY, FERROEEMEN LV EVEHEOABEIERSIh T,
%,

KL, UEDBRNL, KEFRFEABRH CABRECXH T KRECEL =Y
TV U TERLRICHBEFHE Y AT LAOBRBREETHELEX, VU7 VI FEILE
EBHEE WD R r— R oo RICE BHEES, SHIGUEHERIZ I8 - BT 2 6F
BT 235, ERFHROBHNMCICTEHBLEFELRAVZBHEFHET X7 5 AFACS %
BREL, B2 o BREFLDELDTHD, UTIEEZ L OB EBREER~B,

E1EIHFTIIAFEOERL LT, AROBREZEEZECEZMNEN LA THEH
BV EHEBRES—RBENDAE TEXBENSOBEDY ] o0 ThE, 2
T EERE) & [—BRBRE] KRBT EROBEREEORREZLR~, REEFI
NTWARBREEDOHBREALNITAIZILIZEY, BEEOKXEREZR-E-, 3HITIX
A XD B EERIZOWTIRARTNS,

F2EIX, MEXERBEREIE) OFEDIZIAHRBHEICEI2AROBEFBEOHMERL
FORBEEMEER D a XAF 2 v 71200 THh_7, £ 28 TiE, ks ARmEKE
ELTHWONTEEABEZHVEREHERE, EERER®BS (AIA) BRI HEZER
e (PCM) ZHAVWERRHKEBIVCARHERELBEIM L=, E3HTIX, %0
PR E R TR LEMEEENOR UNSEMEZR L I ) ICHEL TV A NENPEZFN5S
7, FEEMEBRMO I R F v I B ToRRERLE, FORE, FHEEORXE
B/ANDHITHG « 120, HENLERIN TV BFHEEOFEEEORMEZRER L,
SbiZ, FHEEHEZHEZLTVDb0ZARE L THHIWVITEFEEHEEZHZ LT RN
DEFAEHBE LTELLHEL TV BNENERA T, 22T, EORKBIIRHLZOT,
YU EOBBENEREHELELDEEDRHRERRLEBAS LB OEE L EEA
FELREEN AIA OHEREEZE-ZL TV LDZEOABERRLEBEO2EYOD
EfEEZRDZ, TOFBRMEDOEMEOLLIIHNT 8%, REDEMRBITING 4% L7
o, £, 2FEMEBMIZEWT, EH L0 BBENAR L HE L -EEEIC T
ZHEEPELEGIZAREAE L ZHEEC RS Z —HRERKLESE L, SFHEHRBMO—%
ERBEEAFAIER, BRTEAHS50% LA LT, HEEEIELNIEILTLLR
UMz AMEHE LR L TOWBERB LW LA LNE R o, $-, BIRE
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OISO ERNBRIEMENZEMND VEEEO BN FEEB IR SBETD
T ENRGNoT,

3%, AFACS D—FRE Y7 hOMEEZRL, AlIA NEMRAEEHRSE L TETL
TWBE % HVT AFACS DTG RIC OV TR~ 72, 5 2 #iTid AFACS DOEZE
Fi%, % 38 Tit AFACS BAWEHEEEL R L, 48 THX AFACS OT7 Y X

AEEKEEERICERR, F 58 CIIRAMEREESCH @ﬁyijﬁ&EAﬂmswi
BIREH AT OV TR ARTWNS, F6H TiX AFACS DOAEHBREIT L O7 VI XL
W, MEIEZ B THBA Lz, ET7H TIZ AFACS OT7 NV Y A LD L
AIA 237 U 7= Bk, By Diuilhie, & o ik, RIF23EE LTV 5 H#Ez OV TO
M % FWTHES, L7z, ZOME, HBREENMEOE—IBOMHEI OV TIIRRE B
REZToNER, KESOBHEC OV TIIRZYRFHEELZRL, 3BT VT LIRS
ThHHEHUELE, T, E2ETITo/ 8 RXF vy 7 % AFACS THBEALERER,
ek O SHEUE XA IR B O P AE & 2 Y, RO EEEREHE L 2Ry
PEOAKREAR LEEAGENBDOEEZEFERE LR AIA OFBEEL T
LTWALDOFEORMKE R LIEEE D AFACS OEMRIIXIZHNT 0% LR o7, UL
LORRERAEL T, AFACS ZEMOBEFHEI AT AL LTI+ REEEZRTIE
DTHDBEHELE,

FAET, —HBREAL L TORBHERFEZOWTIRATNS, & 2EH TILABEZ
ﬁbé%ﬁ&&ﬁwt%bkﬁﬁuowf HHER O EREREREZAFELREL /S AVD
SEEREZRD B5-OOMERRHEZRAL L, BRFEOBERZAVWTHEEELZRAE
L, ERIZE-> THEDRZRDBZLICEY, FRHCADHEEBEZES 4 Bk &
WRELE, TOBEERIY, LBZERKEEL240 I/min [ZRETHXIRE LD TR
DA ABEDNBESHEBECH L TAEOREEZEL, Y7 VI RE 1/ 4IZHEBET
X3, ¥, BRBEDPCZECHFELHERZHET DL O RMBMIFERBELLRVEL D
IZERELTWADT, ABEICHRTZ Y TRABEZEDIZLPMBTERL, F3H TIX
REHERIEIZ OV TRRTWS, BHERDELAH L HE L TUIIEMEBEWRWEERE T
AVbONTWAHEEEZZFOFETRBECHICERT 2D, KRPICRET A
BHEE TORELLHERENERSNS, 22T, FHOMEWE S MEEELEEL,
B RSB A B BEIC L VEREL, 7 Ao v 7 v — AR CitEEE
TAGMMERMEE 7 LK ERICE DBABIZE o TRELE, =L, 7 vibkEREIZ
FVBREINZVEDEIZBEL TUIZOMRY TRV, £z, LBROK LA Z S BEK
DINEBRTANVFZZHETDIZLIZLY, REPORERECOREELER -2, BULHE
WXV ERPBEEIN TR E )T, BAEREOBEMESREICLY, I-ELE
DFIBEHMESE, EEOEBLOA T 70 T 7 BMHRRGOGHTIZX

DR, FORKE, EROFRBIIFEEINTE ST, BUOLE LBOBIIHEARREZR
KTBHFERELTUIANTHIZ LR L,

BLSETII, BBEOTL—FT7A/ =070y FOELREFP~HHENIGHEXE
CLEBEOEREToRREEZRANTVS, BIEBFTIKKKERBX ¥ VXA ERO
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REREL, BEOMMESICA 7 FHEEBELREL, TORELZARBEOSHE
EBLFBIEDII LTI VERORAL - ATIZBT2HMCAHMELZITo=, BBIENDL
BHEENDZREZTOAKEBERL, ERAETIZLARETHL2ZD, BRTERLIZBIT
HREZERZLDBZLIZEVRDE, £, AREBELSMOBRAEMBE RELZHEL, %
NWHDHEBBRERDZFER, RENRKEVIIERENMEL, BRERASVIIEBEN
N 5 - MR 2B, RBCAREZACERBLE- LR, FHIERHTIETR
EY LD ERVEEIITER o,

b, AR THELNEZRBREZR 2, ERPOEERERICAV LN TEZABEIZ
X ARABHERIE 2B MBENBEN—BREACZOETIEATIIIERND Y, KR
BRIZEMT IR FEEHBTOLESELZERL, CTOFEO—DL LTIART— g
VR B DHEEBLE - BABELHRA LEREHERIEZBEL, EATETHLS
LERLE, ZOFET-BRBREROARLTEERER L LTHAWVWD I LB TE, &
ERRITNIETHBAE LA TIELFRETHSE, ZOFEOHBIIREALAERKRELH
ETCEDZ LIz, REIR LV TORERFEIEIOLIKRELTEHZLLARETH D, £
7=, AMOBEFE I AT DBV TIHIBEN DO2OFENPH LN TE =R, /Ekh
SORBEEIC L DB T — oD ELEE TS L, ARFROGEEEICHELTE
LEBUBFELZRACIOPRETHDLER, v 2 XEIZL D AFACS ZB%EL,
FTOEREERLE, FEOEROERIZL Y v 4 a2 VOEHBLER— FIIHEIEE/O
= EVEETHERL, FEMBOERTHELL, #EEELI X T LA0EANTIFER
BOTEBIZR-TETWES,

62 SEDRESLIUEE

AR FERVCEHEERIT, KKBECTOEMNCHTIEANEVWEEDN, &R
RTRENPOM - BEEZHILENDH D, B8 AVOEABKICHSAIGTE
DZRERS R TONELEERHZBEERTH S,

—7J7, AFACS IR OLTEBLUBEZAVWEZEEHE Y AT LA—KRIZ1E, BORWEE S
BOZENTEDIDENPPEBOMBITLBIZKRE SEELRITT, 2, AFACS 2B
TITEMEREZARE L TND D, BMEOCKEERERENEL, EA0E ) EHEN KR
WY, BICR S FRIZET > EBERDEIIMBICE > TETEEEOE N DI
2%, TNEIET ST, RSFRICEEE, 2% SRR ER»HHEE R E
B0 ERDD, ZOM, ~"—F - V7 NaGE»LDHEBERMLO-DDYRF LT
VT EMETHAD, SHOBELT S,
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Appendices

Appendix A 2{E{ELELMERBIRED LLE

LTz, EfSHFE, HAoWMERIV=2—F Ry NU— 7 DB EZER~S, 0
HEREE BRI B U,

Al 2EELZMEZRIREDERE
All ERDAE
ERESHIEDEIKIIE3EI62ITRRTNADT, -2 TREKET S,

A12 HBISHED

LEWE L TRHETALE, LEVEDOL SEHBOW THVWONZBE (HBEE) 1
PEALTHML, FMBEEZREALTALEVELZEELXWELTAEZFICESL,
N7 T ARS B op? LN o DHTESN, kux ZEREBELTILRA-DICE
DEZIND,

> (k
n= P (A-1)
0T

72720, 0<k< kmax

o2 HLEWEL ZEDRICERICEY —EEE2 L5420, 1ozl v —5H
WWRED, BBEOLEHNEEL2 v, BE I TOBESADO, 1KREFT—AL N x
w®, t®ETBHE, c82®IFIRA) TRDLNS,

(T ®—n ®&]? (A2)
o B —o®] ]

OBz(k)=
Lo T, opfMBBERERD kIZnIZBKRER 525720, F0O k BSUBISHFE
EFRAWEGEORELEVMEpy &2V, RA3)TEZBND,

kpa = max o g2 (k) (A-3)
1< k < kmax

IIT, max(FO) ) BERKIZT B x ARSI T B,
Al3 ==2—F )Ry NU—J
Za—SAFy NT—J L, —a— O ST A8y MEDRA HEREE S

BIZED, WANWARRETANRERIN TS, KBTI, B A-1 [RTEEBXY b
D=7 D—DTHDHANE, BNE, HAOBN»LRZ38 \—&7 o (Perceptron)
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LR LEESL D eAVE, 2B, ¥E0ARAZERRIESED, ANEOE
=y N WEE L eS8, UTOFETROEEp* W) ZANMEFiIG) & LT,

I, R(A4) TRT LI, 2EEHREGOEE k2T 2EH DM nk) (FEEER
kFCHIERDOHE) DBKEL nmax [T 2 EH p (k) KD 5,

k
n® (A4)

pk) =

Pmax
Wi, B ER puax (SIS T BEEE kp &L, DOV UDERICRE L EE
EE IS DLEBDDONADEERDY 7 NEAk Z,

Ak =k*— kppy (A-5)

TRD B, plk) & Ak ERVD L, BRAERERETIEES 26 e At ESOMm
priE, H(A-6) TRED

p*¥() = pk — Ak (A-6)

HABOD=2=v FEHIZ, A=y b ¢ ITEE ¢ 23038, HABHOOHA
omax B D5 H, RN opax EATHAZ=y MIXIIS T 2EEZKE L EVME kv &
L7z,

i

p¥* (k), p (k)

A1 3BRX—FFbrurEFib
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AL T, FEEHIZALH LN UORITHRIZLY 2EEAERZITY, 2HESRLE
TRAT D TEEEFTORECHMERRE TOUNREREEZEZER TS Z LI2LY, HEME
Bk ZEBICIVED, FERZEZFOLEWVEIZAINTH2=y MZ 1, £OMMO=
=v MZO &5 2Tz, £BITiE, BESEME (Back Propagation) ¥ % v 7z,

A2 LEVMEZRIRMSEED LEEE
A2 1 BHEIRRL T BB IR 35 L& WMEBIREES

HEHERRL T E BT T DR LB I B U 7= {813, Chrysotile HZHERE (A AR
EREHGRE, JAWEI2]L, K A2 BMR) V7 2 (FHERO0.7um, K A-2(b)
ZHR) OBEBEEN L4 THES, BABREIEMOAFH2XT7TX3=42KTh5,
IONSHES2X5X3=30E==2—FVRy NV—JEOEERBEBRELT, F
72X 2X3=12#KzHeEEAE®E L THWE,

Za2—INVRy NU—ZIETIE, ANE, BB, HAOBo=a2=y NEEFNFH 6 4,
10, 64LLeETVvEEA LR, FEOIRAEIIHIRZD BRI TITY, HEE
¥IZ0.01ELE, £, WEREREEAZR, ZEHES, BRLEO2=y M EZIZEKE
TAHMN, ZZTHWEBERTHRBNWEO=2 =y MIBSUTOL E3%¥E 430,000
EEVELTHINEET, 10UEDLEIXT15,000~18,000HNEETINEL
7o

FRICBITIEAENMES kr LRICHETRIR L 2B AE S I T 588 L& \ME
kpr L IEERGAEE, HBIRHE, —=2—JAXy NV—JEMNBLNEERE L EVWVE
kD, kDA, BN ZR A-11TFT, RARPOFEE L& WER, EAMEOIEERSRHITAL
Hah, TR/ A XL BET D, RACEIEVIZEREDIIML 20, s
NARBENRELS 25, hp T—HIZBW T kpT LV ETEODDOE LR Y, A2
ENDBEBRZITONDD, KESIIRENIITEZYR 2HEESBEZEZTED,
WHERRF2E0CBEMEEB R FO 2@ LEWVEBIREL LTI+ 80Ths 2 L3
ol kpa T2 TOEHERBEHABEG I IH L Tipr L VIEDOEL2 L VEXHE, 22T
REL LR REZROTBIIRNTEIMBMOEBER G/ S 2EEIo LT, A
BEWNEWVDILTWSHIBIGHETIE, SRMORBHRENBLRVEIITERL, &R
WWEREBIZ ) A ZXBERELE, nw TEHEEBAE®IZH L T ikpr o+ 32081
RNERD, ZbEOVRERE LN,

—fl&E LT, RA3ITRY &) RN 7280 RER I CERSTE, HHSIE,
Za—I Ry NT—JEEFERL, BONEFNFNOEBELEVEIZLY 2L
RBREZE A4~ QIR T, & 2EERIZE, BBELRTWE 5 IZEEE & BESER
HEMPEL, EREVBEL R LI IIRELEEZ KL 7=,
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(a) Chrysotile (b) Grass Fiber (c) Carbon Fiber
B A-2  HEAHERRLF DO BEMEEER

FA-1 SHERRLT E O LB A BRI S50l L & VWE L ERSmIE,
HBISHTEE, =2—FARy NIV—JEPLBLN&KE L EVWME

EgES ERSME  WsE 0707, RELIVE

oD kDA o ko1
1 17 11 15 16
2 18 13 17 17
3 20 16 20 21
4 20 13 17 16
5 18 12 16 16
6 22 16 22 21
[} 18 12 16 16
8 20 15 19 19
9 21 17 21 20
10 20 14 18 17
11 16 11 16 15
12 18 14 18 17
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X A-3 AR

—INFy U=k
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(c)

sk

(b) HIHI
3D 2

A4 KA

(a) EMSTAIE
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A2 BRHERB T & RERR FREBER KT 2 LEVWERRED

Ghe PR F L RSB FIREEGIZ T B R EL B XEf L 72 i8I, Chrysotile FR%E
B L RBEWME GREMRE, KF-1500, A2()BRB) NEELE-ZEMESNL 108
B4y, MRBAME SEBEOEE10X3=30KThHd, ZORSHHS7X3=2 1%
—a—F A%y NI ZEOFBHAERE LT, $723X3=9KEttREBHABEGE L
THWZ,

—a2—F A%y NT— 2T, HMERE2E5XE2 IKOBEBRIZEIVFESELER
, HEKSEARZIEEIKICERLE, BRLEBEO= =y MEIRLIFHESRMIT,
A21 DFE LR E LT,

2I BT BHERER bk ERUFETRR U RS AERIIH T oRE L & W E
kpr & EESAE, PRISHE, —a—J0F%y NU—JENLBONEEKE L EVE
kD, kDA, kNN B A2 IZRT, kDT, A2.1 OEBICHSTRERRFBFEL S,
R SBEFOBBENEL B2 &I2&Y, kpT EVEVWLEWEXRGLONERD
HBR, BLOEBRIHUSERSRLEWVERBLNTWS, 2O XY, ERSMH
HITEZ Y RS R N OBHERE FICABRRTFBEDRAL TS, +oAMBS LR
Shote, kpa IEMERELEBAEBG OMT LA T BITERER LEWEZH/LIZI LB TE
=0, SHEIT kpT ICH_TEVWMESR L VBE, RERRFIIHETE TV I HBWE=
KT 2 FOFRMERRI FITHE TE oz, £, 3KOT R MEBIH L TIHELEW
BEEVBLEOBHMENALS RVBE, FRERHEO/ A XbBVRERER o, NN X
A21 LREEE, EEBICOVWTIIIERER LEVEERH/DI I ENTEL,

A2 BHERRLT L FEPARTREEGOLERABEGIC T o 5E L& WEL
ERSAE, HBSHE, —a—JFA4Xy NU—JENLR LN RE

L&EWE
EEEE ERswE  CHESE 0707, RELEVE
ND kDA NN kDT

1 22 29 24 24
2 23 28 24 24
3 26 31 26 26
4 46 47 48 43
5 45 42 48 48
6 48 44 50 50
7 22 16 22 21
3 24 32 24 23
9 25 33 25 24
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T, BEBOVLBENEZHERTEEDIZ, A2l OFBREREZ2ZFOEE, ZZTOT
ZMEBICEAL khny ZHEELE, ZO/KR, INTRTOT X MEBRIZK L, BFEY
LEBEEY 1 ~2BERVWLEIVERFELNZ, Lib, HABD==y F2E0DKXK
HABE 2FBICKRELRHAEZEHBE T L Z0EIINIL<R-oTEY, LEWERIRIZ
BUIEREEHIIETLTWE, Z0X51Z, HREBROFENEL L L ZIZE, *EH
BEEIZELLEHFEEESCEGEZMA-BFEERLE LD, BFE OLEMEOHBE
HEIIRARE T2V,

K A5 IR TIRE®REZ, ERSME, HSHE BEXP=a2—IA4xy NV -2
NHEBERELEVVEZAVT 2EIELEERZZNENR A-6(a) ~ () ITTT

X A-5  AEERA 2 ERHEIRRLF & IR B HHME L S TR

(a) ERHAAE (b) HIBIHHTIE (&) ==
X A-6 X A-5D 2 EEE

FNMRy bO—7
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A3 JLEERERE

EREO HEEHEICE, S8R LEWVESELNAEFOMIZ L EWERRICET DR
HbEERBERIZ—DIZR D,

AFACS Tit, ¥4 7 uzart=a—% (CPU: i486DX, 6 6 MHz) (2L VXESIND5 1
oOEEXS 1 2HE, 25 6BRACEHEGLBERXAVWTEY, ERSMEL XCHHIS
FiECE 3 2@ LS VWEBRICIZ LE&ED Y 1 PBREOLEKHZEL, —2—7)b
Z v N —ZETHISTEEI AR SN, EEL, 22— ARy NT—JRIIERO
2= MNEDRASBRESZEBIZLIVSONUDROTBMLERDH DS, LEBDOFEEITEL
FU— Yy AF—ay (22.8 Mflops) @ CPU Bl BnEo=-=y MO BEKZ
B A-7 2R T, BRUEBO=Z=y MR 1 0 DFEDEBRMITFEREEA 18,0001
*L5,635HEELE,

¥, ma—F ARy NU—2ERZIE, FECERRBMEET M, OZENFHRS
VE, QFEREERENFETRY BEEOTRERD D), QANERPIRELE
DABIIHEEENRLE, REOBMBERYEH D,

[hl
w

e

o~

CPUB¥[H]
N

0 ' ' I
0 10 20 30 40

BnEo1=v b

B A-7 CPURFMIEENED == DR
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Appendix B JERBEHBOE/NBEE

KL TIE, B RET I 2HEEREZBI-OICERASMEZANTNS, ERSH
EIX, BEEBE Y =—F 4 VI RELZBBIZBWTERERSOE X N7 AR ERS
FAWICEEL, ZBELEWEEZRO TWDE, ERSMEONRT A—FL, EX N T LT
— Z L E/NEAREDEAVTRELE, UFIREFOREFEICONTERS,

E X N7 AEFRB-)OBEBEEELTNDHD LT B,

(x —u)?
202
L, y IEE x (BT AEERE, x IEE, o IERKERYE, vl IxXKERELTSZ

HIEE, o IXEEERZE,
ARB-DDNRTA—HF g, o, puDPEREIZIE, BEIFEREE TCHLIEOREFENHSLE
Y725, a, o, uOEE, ‘

y =aexp{— 1 (B-1)

a=ay+ Aa
o=0qy + Ao (B-2)
w=pogt Au

?‘5‘2%“50 ::.C‘\: a(), GO) Ho &im%'fﬁ, Aa’ AG, AU &i*ﬁE{E‘F%D, ﬁﬁ%ﬁ
iXAa, Ao, AuiROBZLIZRDB, y&a, o, uDBEHKEEZXBDL,

y=fla,o,u)= flag + Aa,09+ Ao ,ug+ Au) (B-3)

y %(ao,Uo,ﬂo)}gj U] T%*?“%&ﬁ%ﬁﬁj—é }:’

of of 3f

y:f(ao,oo,ﬂo)+Aa[aa )Q +A0[ao)0 + Au (aujo+ (B-4)
AB-1) &Y
of _ — (X*u)2}
da exp 20‘2
el _ 2 _ 2
aj; - 0(23 g exp{— (x2 :2) i . (B-5)
of  ale—up) (x—pu)?
du o2 exp = 202 }
LB,

(x —u)? . ] .
E=exp{— ———} &BE&, R@WOFE4EETLS L,

262
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a a
y=flagoug) + AaE + Ao —5 (x ~p)?E+ A —=5 & —uQE (B-6)
0o 0o

HB-6) 1L, Aa, Ao, AulZEALTEETHY, Ag, Ao, Ap ZRDDRNERIEDERE
BRATEX3, AEFd=Y—y, BEOKRE « TKRT &, RMNITTEEEI,

£2: 2 dk2: z (Yk—yk)z

do
= 3 {Yk—fk(ao,ﬁo,uo)—AaEk_ Ao 5 3(xk—u0)2Ek
0

—Ap —% Gy~ w B} (B-7)
O0p
N
=L, =2 &95,
k=1
ThHY, 2EEMITBITIE,
3 ¢? 562 de? \
" —o, * —o0, L0 paEREETRIEIL,
0 Aa 0Ao 0AL

Tbb, RB-Y) TEEIND Ag, Ao, Apll 2PV TOERFERNEZHBTITLIVW &Iz
725, '

a a
S Ed*=0a S B2+ Ac —5 20— uo)BE + Au —5 = (e — no) B2
09 09
a
% O — 1) Bl = Aa T (o — 1) BE + Ao —5 = (g — 1) B2
0o
a
+Ap —5 2 (g — uo) B2 (B-8)
Go

*__ _ 2 il . \3p2
Z(xk—u)Ekdk ——AaZ(xk [.L)Ek + Ao 3Z(xk ,LLO) Ek
O¢

90
+Au —3 S (o — 1) °B?
0

(o — 1)

=L, df =Y — filag, 00,10 = Y — agexp{— 5}

20'0

Aa, Ao, AuZ®IEFEL, |Ada|, |Aclo |, |Ap/e |DBEBLUTIZRSE CRER
%Téc
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Appendix C ¥R HTEZ ALV -EEHE

WRISHIE, HEREENEZbNELE, ZORMEEN G, G, DELLD I A—F
BT AN RUBTEEDDOFETHY, LREMBENDON L BENEIOBE £ F
I LCHBASN B, HRITEOMIISE MO HMEIZES - LicL, o T
BIASHTIE & 2 IEAKIC & 0 GIHF S 40 72 SRHER S DS I B O 72 F1E RIS 2k~ B |2
5, 72, ORBOICHERED LEWMEZ RO EE (BRI L X MEEIRE),
QOFEMED LE VMEEZ LS, BYBE/IED LE WVEICEDZEE B/IEY LE
ERIRE), OUBIAFIEZRAVESE CHBSHTHERE), O3&) DEENEELR
B & O TR L s R A R

TF, 200BF AL FEEE ERE) TELTHOUBRESRD B0, DEYA
MR 22007 AL "BITA 1B THENEIDPEEDLIDICHEZ L TWADONEEE
370, TOMOBEHLHAVCTERNRHNERESTE L, 7, Z0L)RUKEET
288, ANERFEE Y AL NEAOAE - B - EEEO 3 &4 T 2 HEHEICT 5 Th
25LER, INLDEEEDFETEELE, B C1ICEDNDOALE - BEERE L AR
DHIEFOBIRE T, O AR SER LM LEBEDLDT, XITEBOUET RN
M LT b O TH B, x BIIZEE Y A > P DRSO SRERES, y B (C-1)
TEHELEEERL N SEE e RALTNS,

3
° &%
x X EHEG
X %
X
A s | X Xx X%
X 5
It >§< X
ELL ¢ X%
X
+U oxx X
R X X
1D 1 | g o . X X
% @OXX X X
0 oo >‘<<><% y
o X
B &l B X

20.0 30.0 40.0 50.0
i REER [EHR]

B C-1 & AV MEOAEEE L BREEEDO S
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™~

N
™~

X C-2 EEkTE

¢o=4—vy= cos B— cos a+ 2 (C-1)

IIT, vy, a, BRAGI) TEEINLBLNIBELMES AV MOMNEBERKREZR
TRETHD, ¢=0DLXFI—ERERIIHY, ¢ BRELRBZLEBoTHES A
YINOBRTAEZIRELS LD,

B C2 R T 512, LEVWELETIE, £ LEWVEEZREL TERGEZMET
e, ThbL x, y B FNCETRERICB I N ERFBASER & SRR E T
NENEBER L ER R ERICS T B, —F, HBISETIE, 2EROBRIZHHIREE
PEEL, NBHBZLEWVERZEIINENTEROHEELITY, B C2 T, #iRe
x, yERCEHENZERORNEIMUNCEVHEZITI I LR D,

C.1 BEHEE
C.1.1 BB L 2 VWMEERIRE

ZOFEE, HESREOLEWEICRBRORMELAVWEZLETHY, N(C2D~(CHIZ
RT3 EET N THAERITERSTE L,

£ FE {4 a<@hoOr—F>0 (c-2)

e b St max(wllwz, W2/W1) <vr (C-3)
PSR d < dy (C-4)

TIT, wy, wylZEZ AV MO, dy ik S A L b O R R
HEDLEVMER, 6=30", r=2, dg=10ERL L,

C12 &/PEY L EVWERRE

TOFEE, R(CD~C4 THOWAIHELEWEEZ, 613022590 £TO0.1°
A, riX0. 555 0%5T0.0 1A%, did52»53 0ERETO. 1 BRAATE
X, AEINEEASHEZTo2EAOT —ZIZ LTHELZITY, AMOHIEIZHL
MY B RN/ AR B LEWVMEOHBEDLEE LE, ZZTOHEDOLEVWEIL, 6=7
3°, r=3, dy=1THEFEL L
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C.1.3 MBI o HIEE

HBISHIEDOANERL LT, ERLE-AEEE, BUHEESICEREEELZERAL
o AEERBICIIN(C-DTERLELIEBLNIEE o %2, BREERICITA(CH) TEE
D5 REHWE

R = max(wi/wy, wo/wy) ‘ (C-5)

EEL, wy, wldfiEZ Ay FORE HEER),

EEEEBIZOWVWTIE, ABOHB 2R3 EMABERENHEICEEL WD EIT T
2, BFRAUVIMELBEELTWBZ EN¥ghotz, DEDVERWVWEIT A REENES A
VR TIER R o-MAMBERBCHELCRY, EHEELZRES AV MR L, L LimAM
R dEZRVTEEZETHILERD D, AWXTIE, R(C-6)~(CR) TEEINIEHEE
L OFMEZ, HBISHTO AN —THSEORSERTHBETHL YT ) EADER
(Mahalanobis' distance) 12 X VM L7z, FORERE C3IIFRT, v T/ B XD
MREVNEEITN—TRTEENRBRL, BEDDZRWVHENPTZ 5,

2 d
L+ 1L
d
L __ (1)
(- p)H”2
d
L= —24 (C-8)

(11' 12 )n

RCINLEITAVMROBWESG W BMEHEHNETBBER LN EB505,
SHIZRBERNEENFETIILENTREINEZDOT, REHIHTDHvNT / ERADE
B RODTT T 7 LEOBRK C3 Thd, ZTDXHIZ, EHERIZIE, AMOHNET—
INREZBNTEEE, BLbREXBIAT ) ERAOEMEZ L OREEERD T, FNE2ED
Tl RMXCHERALEABOHET -6 n =0.187 5%/ 7T, HHEELE
L%FX(C9 & L7,

d

L = C‘9
(ll. 12 )0.1875 ( )

UEDD, UIHEDOEE OS2 HE T SREHINEEK 2 3IXNG-0IZFT LI,
X (C-10) TRDEN D,

z=a; v+ &R + a3l + q (C-10)

wiz, #(C-10) DIEK ag ~ a3 RO B FE D EUTIZRT, G & G, D 2BIZHIT 5
BIHBEE 2 T —RICR (C1D) TRENDZ LD LT3,
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#C3 BEEHLEEOEZENE~YANT/ ERAOERE

L DEFE 2T ) RO
2d
1 2
d
d
—_—————(ll' L )0.1875 2.0771
2.5
g 0000000
2. °
% ooooo °°°°°
%
X 1. + Coo
kY %o
N ©oo,,
ot %%
L
\g
05
0 I I 1 1 1 }
0 0. 02 03 04 05 06 0.7
~Eg

B C3 LT/ EROEROBEE

z=apx + axy ++ apgx, + ag (C-11)

EEL, o dERETS, |
R (C-12) TREN D L KRGTBERE ap~ ap IOV THRITIEL W,

s1101 +8120y + F S8, = ;1(1) — ;c‘l(z)

Sy10a1 +sppay + S2pdp = x_z(l) — x—2(2)
(C-12)
Splal +Sp2a2 +-- _|._ Sppap e ;.;)(1) — ;;)(2)
(ala(l)_}_....Jr_ ap;p(l)) + (01;1(2)_%_._,_}_ apx—p(z))
% == ) 2 (C-13)
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==L,

1 —_— —_
= [ 3 (xik(l)_xi(l)) (xjk(l)_xj(l))

BT o em—2  E1
n — —
_1_15__1 (xik(Z)_ xi(z)) (xjk(z)_ xj(z)) } (C-14)
G B G, B
X1 Xy xp X1 X9 xp
2 xlz(l) sz(l) sz(l) 2 x12(2) x22(2) xp2(2)
m xml(l) xznl(l) xpnl(l) ' ny xlnl(z) xznl(Z) xpnl(z)
FHy gD O - xp(D EH o q® np® .- @

C2 EBEHTEEDFMER
FRSBEOEHEHUEEROFMEEE LT, BUMNEEZEALE, 22T, BRUMNEIT
SEEOFED 1 D THRENBE LzF — F Hiok+ 3RO E & L L, By
AIEUE ERR]I CRTEFE T XX ROICERE Lo 72880 L ERR2 TETEKETRET
BRODIERE LBV EDOf L L, R C4A4ICEEEHEEDORANERERT,
HIBSHTRIE, RBRBRAY L & WMEBIREIZH ~RHIBIEIH 4 B2 TR L2,
BE DS ERR2 IZIR B M2 5 5,

i

H

R C4 BEHEELBHHIHE

ERR1 ERR2 BB e =

RERALEVME  0.730(65)  0.011(1)  0.742(66) r=2

9 =173
B/AGED LEVWE 0.202(18) 0.180(16) 0.382(34) =3
dy= 17 B

B 434 0.079(7)  0202(18) 0.281(25)
WRRH BB = 89
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