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7 EEPHENS DY R 7T ILOMH

U2 7 #EDRERNET VL LT, PEXEMAETS, WHO, EPA, Hughes H®
ETNADHDLN, NEROREZSRE L, SEOEFICHKR IV EEbiILs
Hughes ©®E7 /L (Hughes 1Z72>, 1986 ) ZHW TV X7 OHEEITH Z &
WEZBND, UL, B3 5 —BNREFET LV EIRIERETH LN, /N
xRV ATHEEZITOTEY, 7 UV Y XA NVOEE, 6 FHOBFTHE 35
R X AR 36 R X 6 4R =7,560 FERIC, 1 A1 OF AR MOEEL
A RIS AET DDA EZ 100 FAHZD 1.5 AELTWD, 2,
TR X 1A /T DL BT L DFHDBAED, 100BAIZ20 NED T LERL
TW5,

—JF. BEEZR LT DY X725 Tid, EPAX° WHO OIE—fRIZHWS
NTWDIROEFET Ve Lz,

fifins/ RE=ROXKLX (fxXd)

Rz fE ARM=0 (t<p O%HH)
ARM=fXKM X (t-p)3 (p=t<p+d DHEE)
ARM=fXKM X {(t-p)3-(t-p-d)3}  (t=p+d DHAH)

T, FimlE, koY THS,
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B 1E< BEMOMN A X 2B LR
RO : FEIX < BER ORI L DT HE
KL : 7 A2 N ORI xT 5580 AR
f 7 AR MNEE (K/mL)
d o IE<EEK
ARM : HEZIEIC KB TEHR
KM : 7 AR s DOHEZITxET 550 AR
t XL EBLED D ORGEEEL
p R

HARED (2002 ) (ZINE TOEFRHELHRFT LT, 7 U Y Z AT ED
ZEaD KL, KMOfEE L TREH5 2 TW5b,
KL=1.89X103
KM=1.89X109

F 7o, PREIEOEIRIAM p 1T /I 10 X HNLN TN Z EMnD, ZhbD
EEHNCTHEEEZIT- T2,

A HEBRD T2 DR WA OARHEEMEIZ T 2 Bk

BAEE (2001 4F) (X, U AZFHMEICHE T A ARMEINMEDOEFZ L LT, RO 5 HEE
FTnWb, 7hbb, OAD=ALORMBHIZEL D TEORHEFENE], @QFEZMED
SRR BRESRMFICBIT 201 & £F), @F — 2 BGOWHEHIZ L 5 Ak, @
INTRA—=BDAEEMEE Y7 o IROMEEOMBER LiE, @Y T U AE
TINZBT D RHEEETH S,

o RV — o EFERMTRE PR HEASE & ERIHME S E ) X 7 Bt
— (2007 %) X, FEOT T, U AZFHEIZIIT D ANHEREORHRICEA LT, 2
NETOXEAEH L, FHEEORMEFEMEL EDO LT P> TEnEE L
Wiz, iz, ZnFE i, ECETOC (1995 4). Dourson et al (1996
). Vermeire (1999 ). Haber (2002 4). Kalberlah et al (2003 %) &3
AHEFEMEIZBA L T2 £ &£ O TH Y, Dourson HDFZ X, 7 AV IEREELR
#)T (USPEA) OANfEFEMEICET IR EFE LI E SN TWD,

22— 1%, UVRAZRHEITRD B DK ERITHT D A FZRE A BAFR &% ES
NEDLIIZP > TWNENEFELOLDTHDL, ZORIAEALGND LI, £
K OEHFRTHRIEFMRELE LTI0BHNLNTND, ZTOHBE LT, FUVIE
HAENTETCWDIENLHHARRS THD 2 &, ERbICES boTHEN:
BHPHDZ L, BDETOLNTWD, HEOT—FRNELITWDLGEEITIX,
RO BB LI AEEEOBRB HED SN->oH 508, T —Z DHIFINKE W
LA, SR ET DO REEE L LENTTL D,
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Loz et KMRICE T2V A7 FHIHICEW T, FRCT—XDORBIZE D
REFEMEICONWTIL, WA T —ZEiZ 10252 LICk ) —EDEENLSH
bDEEZLND,

x2— 1 (EHAOBFRBETAHAVLLATWLD Y RVFHEICES T HEERIIHT

ST HEEZREBDOHE)
eS|
TEEEEH FAESA>
HeatthCanada PCS RW USATSDR USEPA
BARY ) zgrﬂth«w&m:’@ 1~10 | 1003.16:3.18) 10 10 10
EBnY—t~ ErRF—EAMEEE 1~10 10(3.54.0 10 10 10
S gf};ﬁ&‘h:ﬁt%vﬁﬁ 10 _ <10
LOAEL—NOAEL LOAELEZERLIZLEE 10 10 £10
FreF—s—z |SEPOFRTICTER (00 1~100 - : <10
BEEY giﬁ;ﬁ;—g‘a 0% | ~q0 1~10 . . 0<to 10
v 2}

LOAEL : &/MZEE  NOAEL : RREFZEE

Health Canada : h 74 REL IPCS : WHO Ef{t¥&27R5 5 A

RIVM : # 5 A EIAREE - IRIEWZERAN

USATSDR : 7 A ) hEHYEKRREZET USEPA : 7 X ) hIRIERET

(HA] FITRILY— - EXEMREHARBELELRTHEEYE ) XV EERR
24— (2007 4) 128115 Dourson et al (1996 &) FEHY

(4) Bap7 AXA MISFEIZHONT (Bim

7 kAR

EELBHR Dy 8F & Py & LTZSCkT — 2 _X— A T3 5 MEDLINE % fv, ik
FE1% TASBESTOS ), [CONSTRUCTION] & L 1980 25 2002 4D 3Lk % 3K
D ST OBESCERN S 1980 AFELIETORET 53 A INE L=, JICST Tt
FROIREREE T 1980 725 2002 40D ik 2 Fsg LA L7o, JEax 7 A A kiR
—EEBRER LITRL, ST B TR O RO A REEICBIT 5T AN
A MREZERER 2177, ok, DETERL TV D IERES 1L, 2 O3CHK
—EBIZLBTHAEFTTH S,

A BERTOELRT AR MNEE
(7)) AT T AR N REEE
A XTI

44



T AR S OGRS TRER S = D1 1900 FAHIEEICH D, BRIEE T
T AR N DGR OFRFRINAD D DI, 1940 F02 5 1960 FLLDIK
T 7 A_Z i TREO P2 EE QR ERE O JE T ORIEILFE ETHoiu TR
W o TH D,

1971 412 K.P.S.Lumley 1. ®fHF 7 AR FDdH 5 BIEDEE 4 7RHET
DT ANRA MEFEEN, 0.26~350f/ml TH v, @ LD THETH HHEAR
L7z (CCHR 1), 1972 4E1C W.B.Reitze 5IFMRATIT 7 AR b TRETEE T
+~100f/ml, BRAHFEA 5 10.5m HiA T 10f/ml OPRFE 2 #HE L Gk 2) .
A XV AFHE S 1975 I T ARA FIRAHT RO 2 100f/ml BL_E &
L (GCiik3) . MAFHT 7 ARZ MRS RSE R ZEIE SN D12 E -7,

BEVEETORM T T AR MREFEOT AR MNRFEEIZET 2 58 7o &
AT > T DL, 1977 0 Sawyer il (Lik4) TH D, KEDOZLWIREFTT
AR S DORERFOT AR MNEET 82.2f/ml THDHDIZx LT, Hk#ED
RAHT 7 AR MEREREOIRE T 23.1f/ml E{KTF L, FRIEBS (LA O #cAith D
IR 8.1f/ml & 72 DR L, BEFETORMTT ARA MREIZEEL T
TRRIENMETHY . DOFNTHDHELETR LT,

1987 4B 5\ T 1988 4FEEMN S AR TOEZREE TIIHIO T, HEHPS IE
Woa+ AT 12T AR NBREEEMTOND L D12/ D, D%, 7T AR
b&fﬁ@m HLHESND LIRS & 0 | FREBG LXK D 72 v vk

B DRAT 7 AR MREVEERFOREOWE X, B AROAN I HEEIC
<&wofﬁwiktwio Mo d, ®RN+43Thho72 1980 4
ﬁum@Yx«xb@M®@mﬁ ®ﬁELOVTd;ﬁﬁ#%ﬁﬁ@MTﬁ
HELTWD (SCHk5),
B ®ROZRONIRAF T T AR K FRERFOJRE

Nam Won Paik SIFFZBIREE TOMEHT T ARA N (2~15%27 U VXA
VDY 10 DT, 2% T BV A RS 10T ZBRELIZERD 79 407 VT, 16.4+
3.16f/ml OIEFEZWHEL T\D (CCHR6 ), Sawyer [F/E X 1.2~2.5cm Tl
2.4mXx3.6m (£ 103,680~216,000cm3) D 15% 7 U > X A LRAFHTF T A~
A N ERRE LTEBORE % 82.2f/ml, J& & 1.2~2.5cm TJA X 30cm X 60cm ()
3%%@9@%Hi?x&xk%%fbt@@%ﬁ%rnmmkﬁibfﬁ

. SIEERIE 500~600 4y & SN TWD Lk 4 ), ISR 5 FER I
T%f%éﬂ~ﬁ%@@wh ECTOMRSTT 7x«xk%£E%®t 7 IR
I, B fml ICET DA EEZ LN TS, BB, BKBEORMN T T AR K
%fﬁ@ﬁf&@ﬂﬁ%mﬁﬁﬁ%®%ﬁf7x&xb%fﬁ@%ﬁﬂ%b
Tix @®/\;v~va/&0%W®aﬁ BIFDIESEICEBR LRV
wﬁ%féﬂ\ FIZHARO SR AR LTz (GUHR 7 2> 5 3Tk 13),
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(1) FREROEEDOT AR KR
A T AR NREFRFORFROBREE
FREREENE LWVREZ R THE, A CMNIZERB L THRETHE AT
&%, Sawyer OITIRBP IFBATE OBREFEERFOIRE (/7 vl 13) 2
4.2f/ml T, ZOHDORBOEE ($v7 Vv 10) 2% 6.5f/ml TH D HFHEZRL TV
% (Xik4), NLH Y, RETT ARA NORI% 55 2T - 72 BEORE
23 2.1f/ml T, ZFDOFHD 33 OFREERD 6.5f/ml TELITEA TR THH- 7=
FHEHELTWD (WK 14, 15), l\HSH 7 U Y Z A VRS BRER O PN
1 ~52f/ml DERIZ 7 U —F—TORERIZEB VN T9.6~11f/ml & OFEFR &2 HE L
TW5D (OCHk 12), REFT 7 AR NrEZ ORBRIC L 2 HREUL, BRERE
Z RIS EMNRL NFERNLIL TV D,
B 7T ARZ MNERBEMAEREZ OMROIRE
RAFTF 7 ZARA NUSD T ZARA NEREM OLETH KR OV EED
Ly ARFEENSR TN 0.11~2.55f/m]l D% DB 8.36~162.4f/ml TH 5
Fams CCk5). ANRohl (X7 VY XA VE4H 5~12%0 HH#ikF o =30
VRN 2.3~10f/ml OFEDIER 15 43 T 41.4f/ml. 30 43 T 26.4f/ml & 4
(3CHk 16 225 3CHk 18) . Dave.K.Verma & 7 A2 M RDIEFL 3 ~ 6%
GEHEBEMOZ T EED 0.9~5411.5(/ml OFEEORER (K5I 14.2~20.7
7)Y 12.1~19.6f/ml &#HE Lk 19) LTW5, EREEIET AR NG
BREMIEERTH, (FEUEORETH LI ENUREBZOLHERI SN D,
C fRBROBRDOHIAK DR
THFEHOEAKIZ L DT AR MREEES IO BRI, FRIEAIZ 8 5 LR HIE
YT AEETIESHD 1IN 20 HD 1 EVWHGIEHAMR (CCHEk3) . WA
T ANRZ N OB L& Bk LT BOKRE TIZ4 0D 1 65501 Thd
(CHk 3. 4. 25), b, HUKIFORZENLT AR MEH R — RTOH
KIZEDREDOHWT 255D 10068550 1 Thbd (SUHK 22), FREES LK%
LR WTTORERIRREOIRIRIT, 26~41f/m]l (CCiik 16) 7 A~ A MO
T DHOERTH 12.1~19.6f/ml Tk 19) LMD TEV, EEICH{EL
TWDRST T ARZ FOETHE LARWEEOREN 0.02f/ml TH, KIZHE
BT AR NORRBROAT 1.6f/ml LI Tnd (OCik4), BREREN
113~123f/ml D% DOFFEET 293~569f/ml &\ )T —X LG SN TWD
(CSCHR 11) ., PRATHT TREES IEAIALERLE OE R T HRERO 4.2fml LV &
6.5f/ml (SCik4) &SN THH ., —RICEREFEEXIVIRROBOREN EHH
FIFREE LT T EMTHHREBIR L,

(7)) AT T ARZ N RIEZ T OREOT AR MRE
ANLHIE, A= &2 KIFITH THITAHDEEN 12~18f1, B TRHIIZHE L
5.2 24T OREN 14f1 THHDOIZ L, 5 METRAMNIT T AR M & 24
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HDIEEZEITO & 2,10001 LF L WERE L 25 E 2 s Lz Ok 14 2 OSCHER
15), 7 AN NOFBUZIX, Bl L7-mfEDZ I BRI 5 B2 65 F)
O, ZTVEENERE L ZRL2FII S THEINDG, AHLER— R OR
BB L COlr 2 & &, RBLOT VIR TS EE | 3BT 5 F 4 b
RTEY, FAFEOfmEEx LD (O 20),

WEHT 7 AR M TFOESLIEEIL, Sawyer IXER LOEE Ta O fF
FITBR L, 1.1~7.7f/ml & LTW%S (OCCER4), ZOBRITIZ 30720 ThalaE
JEBH DMRAF I 7 AR MMo—¥BEEf UFRE L2 rTREMED @V, AT 7 AR
FDORIFIZAFIASLT, RIFCTEROBRIELDITHoTHEDOREE L LT,
D.L.Keyes 513 0.13~0.34f/ml & #% LT\ % (OCHK 21), Nam Won Paik (3
AT 7 ARA N FOBER TOWREEEIZ, 0.13+38.23f/ml LA L TW5D (X
Mk 6), KIVEFEIL Sawyer (3Lt 4). Nam Won Paik (GCHR6) 2% LT
D, AENTET D, KT T AR SO D KN TOKIE TIEEIZEIT
LT AN MREOHEIL, BUEDOHT, AH7zb720,

B, ZTVICKAMBUCBE L TE, EMOT AR MM E LT 22—
LDOFREICE LI f/iml &V 9 EREOHIER BAHE T Y (Harries.et
al 1971 4F), BEOWRLTLANDO T ARZ FLELTH 29 0 /EE1T 5.3~10£/1
R 3.2~11.5f/1 & EIREDOHRE & 72 52 FHRHE TV D CUHR 16 LUK 19),

(=) A—F
A REMEDOH L] T ARZ NEHR— FEZE
RAHTF T ARA R LI LTT ARA NEHBEM OTREME ZD 70 0 L&
Z BTN D0, B Ot TP R DR L XA I A TE 2V O
N5, BENNIRCIEIR O &SR EOREDLE D 57207 The | SEEMIERF
DIRFE S —EDIREZ R LTV D, ARG 1996 4FEE O BREE T Z76FE T
BOKDOIRWIREE T, TV LY T LK1, 7 AR NG A KB
A2 | TARZ MFWEBEANL D LG 2T A, 7 AR NE A KEER
B % 2 MR L7 BRI % . 3.94 ~ 5.86f/ml | 22.85 ~31.67f/ml. 4.12
~6.76f/ml, 27.25f/ml L5 L7=, BA— KM ORBUIT AR MEF R
DS 24.2% L mVITWEE A LD SRl RS E DS IR T <L WIS E A RN
12.3% LARWT AR N EFM KBRS SR E Th > 7, [FRFZ, UKD
MRT25D1 06850 1 RBREDOREDIK FLEHEL TWnD (CTHR 22),
FARIC A B3, MEHEDERWAR— ROT AR R BTRE L0 W T
HHHEEZRL TS (SCHR 20),
B 7UXU TR — REREOT AR NRE
A &1 2 25 MEBOKZIZ 29.42m2 D7 L ¥ TR — Ra v~ —ThE
LB ORE % 0.09~0.229f/m]l LELTWD Gk 23), EHSIET
L7 VAR — R 40X 50cm % T 7B 2 72305k € 58.07~195.061/1
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DIEEZHREL TS (LR 24), AHBITT LR T AR — RO SE
X 1.7g/em3 & EHW 2D NS HE 0.27~0.8 DT AR MFWEEI LT T A
WEH_RIBEDOR— R L AT ARZ FORBUZ 55D 105 10 55D
1RETHLIEZREL VD (SCHK 20),

C EHWEHROT AR NEEOHEE
ERRER (2w 77— WREN) (X, JIS A6301 THUAE STV DAY,
JE X% 25~100mm, MEix 455, 500, 605mm, & X% 910, 1000, 1210mm
EINTWVD, MOFRKEDOEARITAMLR N2, BEIX1 5D 40~
100, 2 573 101~160, 3 57% 161~300Kg/m (0.161~0.3g/cm3) TH YV |
FWEE A LT ARFIRR IR O ) S L E 2 7R T, SRS IR O OB D 7
AR MREZ#RE LT, ARbl-binol,

D ZTOMOEEEMIRERO T AR bR
AENZIZEIFR LWy, DD T AR N &G AR O 12 (2 B4
5L XHEkE . BEIR L (UL 25~35),

() BATHED T AR MR
A RIEHEREY U A O FEIREL D A5 5)

T ANRA NTEARWVD, REHEREN A OFREIZE LTix, AL, 2,
AR, FR B OWFER TN TS, BIBIE, IRiEm TR L #
AT —y b Fa 10 RHBIT LESE . THREE 8.7 mI/M:, 1BAR%K
0.67 [Bl, PLFHER 2.9 [I/FDZAFE T, 5 pm L EOKIFI134T 10 /pf T —
JIZEEL, 45 DRI THIORE &0 D) FalE Lz (MR O
FRENCBE T 2058 « 3 13 [ ZERER L a vy Ix—varyay ha—b
WFFE R SCEE + 1995 4F : pp.107~110), FDOFE, #K 0 THES N HHL
FORIENS  BATIC X D FEIREEDS 4.65 X 103 H/FF T, #ARIZ L DEREE
(% 4. 11X 103E/FE T, FAERED 11.6% D 0.54 X 10 ®{E/EE)N PR 1 (2 FFHERE L
b0 EEZLNTWND,

¥, BTICL DI CABITBTIRIBIZ L Y B2 | R HERH LA
ZITHOLIERIC LTSS & D THETHERE N U A Z IREICHR Lol D8k
I L7 A TR 30 OB ENAEL D0, EEOMTIZZOMIZH D F,
B CTHERY CAZ T H D LI8A1E 20 FE%Z CTH - THEE CARTDO
VAUVIZR B 72 WERHRE SN TS (AJLEAM - BEANHH CAIZHOWNT
ZD1 BTICE D56 AARBREFSWmCHESE p.b514, I 42 4 (1967
) 10 ), R CAR LB CARBOBRICOWT, EALIZHRD L H IS
HWELTWD GEAERM, HERE U ADOHBRITIC L D H3 CARDOKE : KK
TSR ATERFEACE 23 0 1975 4, pp.101~108), =27 U — K T
JIS8 FEDMARNHERE L TV D% 10 < £ #1715 &, HEFREEN
0.08g/f DEEDFE U ABA 10 8/55/4T1 NET5 &,
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HEFE RN 0.17g/md DFE 5.0X 107 — 1.5 X 108/ 53/447 1 A

HEFE BN 0.24g/nf DFEE 3.5X 107 —1.5 X 108 &8/553 /347 1 A

HEFE BN 0.42g/nf DFER 0.5X10°% —2.0 X 102 &8/ 553 /#547 1 A

HEFE RN 1.23g/md DFEE 5.0 X 10° — 7.0 X 102 f#@/553/447 1 A

EHERER CADEEIMMICE DV AMTIC K DR CABRDOHENEZ TR L, BLARY
=exp(0.82In HEFE & x +20.3) (g/nd) & L TW5, Z ORFFEIE 10 2y o7k
WO O FHHEFEIC B DR L R EE BB T HMER D D, HEEDRH D
REMEBECTX I, WETDHIELAHETH LA L Dbz,

B BATHEO T AR NEE

T AN MEEOBITORIT L LEELIY I TefE D0y, ko
NAENREINTWD, NESIZIEIORIETH L0, T AXA MEEN—
IKF 2,100f/1 L 72 o723 T, FH 10 KRB Z AT LICEEO 7 A M
JE A W 3361 &S LT D (STRHK 14 R OSCHR 15), & H HIE, WRAFT
T AR NDIHDHEDSITIC LD ZIRIEEAET &% T 1161 25 3.8(1 L 725 F
i Le (OCHK 86), IR D OFFREUCES U CITHi e 3T D A DS 1X
Dipl BITEES T AETEENC X 2 F MR OHREN L\ Gk 1 L OSCHR
4), MNLIZFEBALOFRETH DImROBEORE % 6,50011 & @ LTk
0. Bkx 72 ERE O T THRITO L O BB OEEILE WS O TR, B
IZE O bIE, HERE, TS, BREE. BEER, LREIZEES 5 RH]
(FFHEREB) SOEMERBERNH D720, HITOv I a2l —va VEEE Y
D XD ITEBEOREEIENT RENIRS T L | WD TEEDIE DN RAL
L%,

(7)) THEHTOMEx OIEER: DR L BA1FE TORE OHEE
A EELGTORE
EFEROIEETIX, RERICBWZD I 2= 0B8AL LY EWHE
B UTAEEMEER TIThi, R— RIS E L2V RIZIERE L2 7 AR A K
DHRBEFELZBZTHEOTHY, i FALTS5~15fml & DE (CCHR3)
LENTWS, 2l —2 a3 IT7 ARNZ NI BIEEORENE L, BEx
N =TI TZOLED, fHMmERIZBW D EI LD &0 ) EZEIT
ALEBELTELT, THHTHOI I 2 L—3 3 VOBEEITEROES L
TEEDOBEOPRIE L T/ D L O TH 5 A[REMENEL,
B  THEEUANDOKEIZEIT 5 R & B EISEIRFO 7 A A MR
THEHLUANADEBICANNTHEERT5H T, [ EZ LI ET 5 &
HITEN D OFREM AL ST D, T ARK MEEN, AWV &
HEIEEIRF CED X S ICB 200 L TRROFRER 2 EN TN D,
Sawyer HIEFHFER: 0.02f/ml O KZD=E (s 7V 15) THEE D ARIN
WHICEI & 0.2f/ml (P> 78 36) £ 10 fFIC2 2 FEHEL TV D
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(3CHk4), KPS.Lumley IR AFIFT ARZA N (/v K74 ) ObD
B CHEARRE 0.26f/ml 23 50 4 OEEBPMEET S & 2.76f/ml, F7=, HlD
REFTF T ARZ N (TEHA ) OB 2EFECTHRERF 1.90ml 2352 B84
e 62fml EHEL, 3.3~10FRED LR ZHREL WD k1), A
ILIX S DY A RAT » THATWERAIO B O 141 53, RAFT 25 0 12
%@25&(&@M&35P&F&&é$%ﬁibfw % (3CHk 14 KL
Bk 15), F7-. AILIZRES CHEAEFARE 2.8 23 FE HHhi2iX 42.6f1 & 15 %
FREEIC 2 DB 2 LT b (OC#k 37 K OVCHL 38), FLhIEd H EIEENC
L DHMEBNIMBIRTH LB AHT= 520, BERMT T ARZ NOHDHED
REIEADNOE 0 THLENZ N CUER 39), FFFERF L B FIGEhF CIX
%<®%ﬁﬁ%3“ﬂlﬁ@%ﬁ@éw%mﬁfwé ﬁkﬁ%%@ﬁ@ﬁ
FEIZIE, @ﬁ%’ié*ﬁﬁ@iﬂf%é%@@%wk%z%M6t@\H
HARENRED K112 ICELDBAMRENEALTCWD EEZLND,

(%) BT OFE
%ﬁk%%éhk@%ﬁ?@?x&xkﬁfi\%HH?x&xb®ﬂﬁ%
EDOF = 7 OFDIZHTHIESINTWDN, T ARZ bOMEFRMEN R S
TLAREL ME@%@7£Méﬂtmﬁ@% 78 7 BT T2 R BE T O A5 1 A 6D
TR, DTNRICAILL N, IREORERRMTT ARA NOBHHETT A
N MEEZRE L, BREFOIRETIX 9.401, BEBIT2IRIET 2,461 &
HLTWD (TR 37 LUSCHR 38), AN TOT AR MREEIT 0.6f/1 TH Y |
ZRIT OB TIZEDT AR MREEIFAKIFRIZIT R LR NWFEZ R L TN D,
ZOREITROFELZET LRI L EE L Ebivs,

(5)@1@ﬁ%@\xhi< 2L BIE L BORERTE

7 XK BRI OHEE I T SRR

% FHOWAERFRIIFERIC L > TEZALDOEEH DR H D52, FHEZ 1 HHSZD 10.56
FfE], LR H 2 9.5 el & L7z, F7o, WEFn 47 4F (1972 4F) 2> S HEFN 59 4F (1984
) EUETHEE TORIERE COMMERRIZ 1 ~3FME Lz, £z, FRE
D1 2H298MM51H3HEETO6 HMIFMRE SN TW LW FRNH D
AR ﬁﬂ’io“(’*%b’@\fzkv\5'%%&%%67%&)\ ZOEIZHONWTIE (8) @
U DBLEER T ) Z 2T LT,

A BEHETE O ORI

Z 2 TIEIRERE O ENZ MR EIRE 2 HEE T 5, EERIZIX, HiEEED
SMOERIZT ARXA NRIER>TWNWDZ ENBZ BNDHA, IR OB Kotk
LR B R BERDOZELIEER ORDUZEET 2B WMAMO TR TWDH =D, Eofs
FEDORETCH ST aHET D2 LIRS TRV, Z07), ZZTIHMRERE
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v

ROREELE LT, [HEBEOIRED 10 7O 1 BEThoTo LRET D, [HEEE
DIREFEDS 68.3 i Tdb D DITHE LIRBREEOMIKEFEIL 629 m TR 9.2 5 Th
HTENDL, —EOREHEITHLLDOEEZEZLND,

T, RN EORREMG L7=b U AT 25T 5 9 X CEE/RMLTH DI,
W > TEBROMRGE R 2 #8272 O RAE ST auy, HRERSC
X O X LSRR T [ O F 5 CFhE S 7= LR ClE, M5 20 REEZ IR
FEANZIE 10 3D LI LIz E WO FERNBE LTS, — T, Sawyer (1977
) DIRLTWD LT, RIEF LT ARZR SBRBNORE A 72 IE8IZ - T
FREBT D AREMER S 5, ERRITIE, RAITIEB L T BIR & BHRBOM D K
LICE->T, BAIICEBENED L T2 b00EZ 5N, 1 HHZ0 DD
RE[FETDHIEDRETHL Z b, T2 TIEHEOEREZ 2%, 3%, 5%
INE = BBEZDH LT D,

BHIOWRENL —EDEEG THRLZIZHD LIEREORELZZETH 2 Lid, K
DL BRBINOFERD D Z LIS T 5,

S=a+ar+ar’+ar’+ - ¢ ¢ +arn
Z 2T, SIIRFHRRE A BE L2 IX BIREORET, a ITUPOIRRE., r 1XRFH]
BBz LAk TEESNA Ao BEEERT, HAOEREL 28, 3E, 5|
ETBHE, rFFENEFNO0.8, 0.7, 0.5 £725, AIRORXOFIE, RO K HITRE
j/l/vcl/\éo
S=a(l1-rn)(1-r)

nZERRKETLHLEr N1T IV INZTENSE mMAOIIRY 3K 728,
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450 3,100 1,100

52



x2—3 EENBLICHETEINIREEE
N XBREBT OB TSN RE
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Ca=0.17Cw

#HEE Ca= 2.9Cw
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a3

S5z, MENBBAEFIEME (TEM) TEISNATWDLZ Enb, U X
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) MOEE~DILR VX, BELA 1050 1 EIRE
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KMOWRE OV A7 FHfliFE R ] That 2 Z 7z,

(6) RBEEIZBITHEIZDO Y A7 G R

7 OBEFN 47 4F (1972 4F) EGIEFN 59 4F (1984 4F) ERETHEE TOXREND
DFEHL
AT DR R OWERF OHEE NS, 1THMH 720 OWERER X, 10.5 KX 5
H+9.5 BiffIX 1 BT 62 B L7220, 14EMTIE 62 Frf X 52 T, 3,224 FFH
b, 2056, 1 HbEY OIHERRE COMERMA 1 ~ 3FEH & HEE I
D2 EMMD, 1ERTIX 312~936 RN IHERE COMERH & 725, LED 2
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x2—7 BM4TEE~BMSEEETTOYURIKEEDHER

HHED  EREMSO HHEO TOROBED o e VAV
AR AR BRRE (/) BRRE (/) HEEPORR a0
REEO® BEEOE 0 o s un sgouy CPVD
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