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WRMIBITL > TLOMBRRERD &5 L+ RS, Zo% (1970, 1971, 1973%4) TREBHHAR™
#, TEREFVREERICERA LAATBBORABRBEICET 2HFEROFRACKTFENE, 48
BONBELRELEAHRP, ZOMORTFHOEIRABELAMER I REBCEAL, ZORAREE
REBILTRORH « OTFAREEFERE L, TRRBRTFLAVTOHBENERNE2I LI Lic—Do0MK
RTH->T, PHBERBITHIHE4THLTIL, EREEL PRV ILSHABAT LI LNBTE L,

DX REOBERE, IEH s DTFAOECBAIC D » TERANIZRD L5 & LItHEREDY Y
%\n, :

DEIE1OFEORENEMEL LT 3 KM Lic Cambridge ZROEHRT %hbbH Cambridge
Original Energy Theory O ¥ AWM A Z L F 2 D_TE{,

Cambridge Original Energy Theory i319634£1Z K. H. Roscoe, A. N. Schofield and A. Thurairajah'® {Z
IV EEBRESI N, THRIRENCRBEREFNLICH L TOREY LOBRTH - 7288, £ 0% 1968
412 A.N. Schofield and P.C. Wroth' {2k h BRMICKRILI h, BEFELLPDELCH LI ERAT
EdDICh -7 ZOBEMIZ Hvorslev 12k » TREI N e-t-0” ZE L (e M &L, o €AW,
o HHBEISS) THIONENEHLHEBAL LS L T2ELFERMERLI TR EROLBRBITHL
THE L 7219584 @ K.H. Roscoe, A.N. Schofield and P.C. Wroth O ED #EBIHIEHRL, I HIT
19514E1Z D.C. Drucker {24 h RE X hiz normality 0Z 2 F+#A L CLORA— VO TFAEBREE R}
DTHbo

COBRE, LEROTAELIRRBOTA R LS - THENIIERT A BBHEMEELTLY B2

— 7 =
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o d DT, BRHEREANTVEWLY, ZTOHAHBRERITNE Z2EREITERTLEE, T%
bblrbzE7 ) —TRTEOL) AHBEAIHLTETRELRS, R0 L) 2BR/EOFEELLKD L
N7z state boundary surface CIRIBiiE) LMEN2 e-gp ZHAROME (e: BT &M, g=0]-0;, p=
-:13'(”{+U§+'7§)) OWIBIT e-g-p TEHRIND A (state point) #{ HB[EZO LIZBWENTHLEL,
state boundary surface FiTZ D HEAid 584, LIHBHERBIZS2EHE L TE Y, state boundary sur-
face DA state point B B2 ERB V2 EZVEL TS, LOHEFEHBBTRERSZE ¢ BEITY
uThHbirb, EBOWRIL ep O2RTEEMTELAZLLEED, FHERIIONWTIL state boundary
surface & ep FHE L ORI, REKOEBRERLLALN TV AINKEFHBRITHYSTI00, TTD
BEERIALERSRROLERM (@ OB K55, WAIKIOBRTR, BEMBRONSIIHERRIC
HrLERL, EHEEBRRBST 2L OKEREHE LT state point 455 % & 2 [TIZFERELGBENLLRF
OWEHEREBERT, X L IZAKEFMBMOGHIT state point BKHFEET LI LR TEEN, ZDEIIL
T state boundary surface 3K EH ML Eir e-gp ZH ELOMBETH L Z LML D,

HHEHEINHIOICRERBIC SN LIBEERECS ), EBROHNRTRBEHERBIISL LI
o TDLHELIT g EMILTEAMT S &, state point ZEEMBELOHRL T e-g¢p ZEMARK—D0
MR 2 LT B, Z OMRTII state point A5 state boundary surface 185202 5% T3, T%b
LEBEHNTILOHWENZBREENL p OMBIRIREI-TEEY ¢ OELOEEBEI T VERE
LTwb, ZORERZOBROB[IFEHENEZFEETD Y, ERF -2 LOF—HOBKORHETD %4,
ZOBERIRELENIBEL TRV, BB LX) XEHERBRTOLOBEN L KM SRR
BILL-THRbEIN, ZHIRED e OEMADS LEEMRABERIVEIRHZE ¢ REbENENS KE
%M\ 5 L, state boundary surface 8@ state point Z3+ X CEBEMEEZETA, L ¢ KEBEFERLMHE
LRI ZONERDEVT LR D, 2O AFHOMER ep FEHICERICIOHETH - T,
Z ol % elastic wall L FEA T2, —HBHEIMBRIEZ O MBI FLEITEENEILL > T ep F
HEICERICEL CLNTED, Lt -> T OBMEMBR EICELT 5 elastic wall § Zoto0 )5 F725%4T
EERAEICL > TRBIZBRCEET 5 ER% 5,

s L s BEEL (EHEELI20.CR=1 0BFERLLVLZ0T I I CRIERIGAEEL
EWESZ LT D) RERAE g TML, T LICEFHERH p *BE X 5 L state point {3 elastic wall
E#IBnDIZ- TITE, DWIT state boundary surface IZE|ET 5, 2 ZITHIZE Li-#i3 elastic wall 2 6
state boundary surface {Z® ) 4%, X b [T state boundary surface ¥ 8\ CHEEMHIZEBEIE (critical
state) 12T 5, L7-9%- T elastic wall & state boundary surface L3R H2EZABZOTOBERA
RE2b0THb, TOHBEBRIZ e, g, p DEMTH 5 state boundary surface ZRTRHE ¢, p ODERT
» % elastic wall ZRTRENLDL e 2HELTHBOLNDL D & q FHOBEETELRELY, ZOKX% ini-
tial yield condition in the stress space \»h W % yield function & \v\», Z OB TREINLHEE yield
surface (BRHIE) &\vdo WALICHBEBRA TS L BRBERZOLOS FARITERREICL - TEL
THILELR D,

X b (T state boundary surface BIMBRBIGI20NEE bRV, BEAAHIERERICING, ER
EFEEL TS ORBRE L Cop FHETRIFEEALED p e M OMEE (tang’ KHIET 3) 2% THE
# &% b 2% critical state line &5 TWnd,

Cambride Original Energy Theory T3 L0 EHBAEREERIZL TV 54, 2 HIT yield function O
FLEOTHOROFEDI-DRDOMEB T 2 V¥ — OFE & BREITEIZHT 5 associate flow rule RO HE
TRAVTNnD,

state boundary surface T2, LRIHMBEHAL LTHbhi1b, FAEEZERFELLZ LIIHESIL
DEAOHB = ANF —-BEAETIRTTCH L, WIHEOTRY, oi=0; OZEERTEE LLBAITI,
LOLEDHE p, q 12 p=(0]+20))/3, q=0i—0}, &1 p, q I & BWHDFHRAMCONTIREE p %2

— 8 —



I BHERBICH DO HFHIEE 21

JTHREOTA O BN, do? (dP=de+2dey), EOTHOREFRASOHI T de? (de?=(2/3)-(des-
de), ~FH TN bBREGFAMAO LD CHBEI BRI T —0RYEdw EThE, —RIT

dw=p-dv?+q-de? (1)

COBATH, F-ORETHLBE-AAF-OFEL LT, dw TRAO LS 4dT L D" OHE
e EnRIRE > TREND D ET B,

dw=M-+p+de? (2)
22 MR L7 X 9 IT critical state line @ p #ilZ X+ 2 HETH 5, RQ), @DV

dv® _ ., q
dsP_M ) (3)

# — o Drucker 253277 L7z associate flow rule OR5E T, WMEAEOHIMBRITN LT, BREKS
FOFFIWERT VY 2 M ITE DO THRARIE & W 2850 F RO BIZIZERE (normality) o Bi#%
BT B, normality OEZ KWL hE, EEAFAELEZOTFAEYFAF—HLTHELE, TU4bD
BRI LD — SN RTEN b, g DHANETREFROBHITL > TET S dv?, de? DFME—BL T
HEE, pq RE-THELZEHMTFAEFOF A, BREELOA (b9 KT 2HEBOFRIC—H
T35, BREELOE (p,q) KT 28ROLMIZdg/dp THEH b, MHOTAOHEAYDHF de?/dv?
RRAThbbEIhbl L%k,

dq dv?
G = a @)
KRB, WY
dq q
20— —(m--1-) ®)

N BHLTe=0 T T p=p, L1, BREBIKRREL D,
f=prexplg/(M-p)}=p, (6)

—FBAEE p, REBERITI-T, M &te LOBIIROBRED LI EBAMON TS, MPEE
by, 0 ETHE

€ —¢e

= A=A In (py/p), (i EEAGIRH, & RO @)

EREWMA LT, —de/(1+e)=dv? LB
dvP=(A—rx) %’. (8)
by

RODPOHOPELI I, py BRKT L LEDTRINIBRITE L BET 2, —HAHORFTL-T
HEULS d? BREOOEE fOp RLARBARC L > THEONDY, 20 dv? ITL->T py dRG)DOFRT
L0 ARRIZHEMT 5, WA py BEDOVFAWERT NI A -2 L LTOEREYIDOILLELED, B
HK(6)IT normality OBIK L EAT NI, BBO LS ZHH EBHOTFAESOBBERRD LN,
UETZOoHROBELZ O, ZZTRELLZIZNBOLS KRELHEET MBS TR L
LTwna, HFRBOHEIL, HEBEICST2 p ZL2RBEMNLIELL TV, 207D 2 b HEHE
%, B0 Tt Granta gravel, #i 122>V ik Camclay & o TEEODRHEERAUT 2 L2552,

-—_ 9 —
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WFHR LTI ZOHATIE, L0F1 538y —BHBERECS 2BERBEINTHT, EHRBOB
BODFREONTORERBINTNDZ L LR D,

FHBHEMTAZESTRAEIETELZEER ML LAV EL TG, BEEAFRAELTLE
BOTAVBRERT, RERAEHMLAEI LTI - THE LRV FAREEKRAVDTAEEZ-TEELTL
TH. 20D I0BERI, (VEBELENOBESTILERTE T, BHOMAMMOBESLFTIKERLNS,
ZOH I OBERIBMRIMNRIILTCE Y, 2O LI ZCRALEZMBRBBEMB TS 200, i
51, BROBAGH I, BH « OFLABPFHERREZEL TV ARETZLLERICNIVWEX CERT L5
AITBEEINZI L EE D,

k'3 Cambridge 2D E- - EBHAOFRICOVWTHERL, 21-20RIEENRI N LhOLRY
SEBTONTIZTR LY, LoBRROEZEL D4 %t - 7-BIT state boundary surface, elastic wall
EEOHIEBEPOELBRREREL, TR LSBT EDL LS FHELPHAR LI L3I
REHFETHILENL LI I ERMI, BROKMELZ A AT ATFESBIEI NI EEX, Thtd
LWL THABERBIKREARELZ T30 TH b Hilc A TN, EHOKRARELLIDOTEVWRY
LML ODPOERBLONRED->Th, SBROBUBRI-TIVHEEDOD LRRITHD L EMTES
THHrHo

COBBIFRVBRINTHLE, RAOZLOWEHFICL > THROZBRLILARBTOI 225 %,
Tl AR EEORBEATEITYH, BUEHBABZEIHEBEEE~OLEY, KXAFHMERIEREED
—fftE, BAOFHEGTFIBMEROBAXTENENRETFNRR LD T T3,

—H, B o Rk L TEZEOMR L- HEid, Cambridge ZIROBFROREL VPR WITEFOH
BRINELELRY, LOMBNBBIIET 220 WHRNABESOFREL TNt L LITLIHEHERN
EBATFRERCLIZADTH b, ZOPEOHBE LT 2L EEHEODRHLTH > THINIKEEL BN
585 2EBRO2T TRV, AHEBIZOWTR, TOEREROS L, FHAEREIET 0. L DX
HRAIRO LS T2 W EENEAEBRERBT TICALNTHEDT, L DLTERKMORBEILAITL
ZEBEETEITHRLIICL TS, O on KXI2ERBRIBALILERIT LD, 0n —EDD
LRREBNEE2Z5B8% R, ZORNEGTOXARPTAEFTA 52y —TLERBOTALE,
TAWHL I CBEI L ICHREBOSRBIZEILIBESIIHLTRD IS ETH30TH L, 2 -AEREGTL
FTELBRMOBEIRI ZEHBTELOT, {WVELMERZOWTIZFABROFAFHRIRD LN,

3. BOISH - I BRI

3.1 BMOZRHLHH

BE, e REX BEHOFHEAZBBEANCES BAEToLeh T2 b b AR BEHE RN TO
random assembly, & L, ZRFFREMEE LT, BUREENEL I G EOET « T2 REETERY
RRZH)ETHIADTH S, LEDHBRICRBTOMBIZOWTORENZVWD LBDUAOTHK T RO
BIENLY, HTFEEBNEICL - THACERTIHBARIZ I TREb RV, 27283, TOERICH
FHFEENEE LA E2RELT, BARBICH 2D I L IRBBERARLET 5,

RITRT 2 A& ER, KEAHOMESSE LWERESEEET 24, DFAtoRITEFAEHER
N on DEBHOEBREALENLIIIL, on BBMHEOLELTRFHICIODRIT—EIIR-THELOL
+ 2%,

LOBITR, DRFOMMHBELENL, 20RBE L TDOoERNBELEETIAHTH L, ®
BB EOBRITIZE, RMTFORBLEBHIAHURBALOT, KHAEND L WEHHNENEFELEA
FTHZEELEY, ZORBROLOEETH), FOEELLEOE I, RMTFREBLIMT 57201CH
LEEMMEZOEMEERETIRREROBE TH 7o TN LTRUTREET 2R TORKEEHE
(plane of maximum mobilization) % &E¥EIZHRA L, ZOFEITH LT3 - L FEA O KA (direction



il - BRI A B O HENE B 23

angle of inter-particle force) & # S fA (direction angle of sliding surface) *HERERITES L
2 Ll7e

DN TINLOREREROES LN FEBHRE U DI BRNARLBAT 50, EOFLEELLS
i3, HFSHOSRL 22N TEROBBLEBHORE TS > o CORECRHEBELTRANTOT,
FRICETARKOMBRA, $RTOREOBEL EIHANBARTEANTE 2 L) ZERMHED L
FHERINThAWED, ZORFTIR, DORZRMCEHZONREHL VHRELT, FENEERKC
Lo THFBBRO N2 — v EBBERETLILE L. 25 I I TRHRNAROBHPTHAN L ~1v D
EZBRYACEDP ool TNRBELELONL L) ZERAETR, TARMETE 2L ZHANHERE
BHBEDTH->T, MRV <V OERBFATHS LI BRTHEE . GLAZOLDOHLWER
FHEEABHAEL TP REERLENWLEEZEZLTWEIDTH b,

LROKFORKEEE L 2 DORBERITOVWTONS, BRABRBER, WIEATLIEHIRN 0,
0y, 05 (ZZTId 03=04, On=—%) WEBBELEE, BHO LAMEHOEHITL » THTOBRS
(Mt % B, mobilization) 2 D IERMT A HAOETH 5, ZOEZ, ZOE~OEHEEIEH ¢ L XD
BORAMED ¢ LAttan~i(t/0) %, Licdio T (/o) kBAXTH2HAOEHTH LD, ZOEEUT
R (/) mar T EBET 5, COBEKZ > TRPONBBEBRAOEBIBRELY, ZOLEEHINL
NI R £ % B8 N IS B2 5 (mobilized internal frictional angle) ¢ ¥ L, £ ¢ TR¥o

i g3, oy koy (oL 0. >0)) Ik LTHEWE-1(a) ® Mohr OIEHFIKEFNVT, ZOM~NDOES
PHLOYRY - EETATELZON, LicdioTd=tan '(c/0) L k%, F7c(r/0) muxTHIE, E-1(b)

(o}
|1 \°o°
< e
,6\
o>
B
(3+9)
7 . .
o} A o
oz
I 1
ag
[oF]

q—

(a) (b)
K—1

EARTE51R, BRREEAELT & {((x/H)+(4/2)} OBELLZTETH B0 (/) mex I 2EHERN
RE-oTIHPREEINZ DO, ZHEMCHRIEIREIN D, (/O nexHITE > THEHEL TS KT
2 ZERT2RTHRAOKRE S, AALLUCRTHREHTIHFARKTFILRIKRATHE. B20L)
RHEIRFIIERTERTEAD (¢/)max B X T2 AL RTEAOO FAMA B (BF i 3 individual
particle D), WFIHFMAICL > CHEN TR BBHT2 B ERMEL 22T (HhoBEE
RABETLHE) O (t/0)max-BWEATATESSTAA 0 LT 5. 8,0, BRRTFILTRY—FTRE
o ALK THBBAINTILIREY, Thtd, 35, (0,+5) BMTFOBBICHS ZEAALE
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290, BWBERAL VI T LITT 5. %Eb 0, OBTT
LOFRHEBELTO0:40,) *BBERBL T 2B/ TX
50, 0, OARIBIEEREL Zvnhb, ZITRETL
BENTHO 0, R2MTF0 5, OFHIHE 6 TELWEERN
LTHIo i Bi=x1,0i4+0=x2, L BEDL, 1,2 %
BERERICLTZh LR LR, ThZhE-30
giR-1, 28 k2, 2 BE 2, BRZNEFN(/0) paxTH
REERT 0N (/o) & Znizat+ 5 BBIRFICH YN 2,
(t/0) max E DKL T ITIFE A FES B F k12,

23— x1=y<0 (1)

ThHohb, FEO2HMBL 1MEFERE, BLBOK
FREEFTRITHL, C ORCHAHENEZREM
A5ZLILY, MTFOBBPLLATRDOEREELHE Number
BHBILNTED, AR ORBNTORBICHT S "

BOBHNEET A EVLL S,
32 BFMA T g el
PDOHBMICH TREAGEE - $5TH Y, FHT M— 3 ’

PREL, MTRAARL > THFIRELZEERRTEIO
AHTHELEINE, BEEFL L2248 A TRETFHEAOKE X, FRARZAOEFEAIOESH
DERITHELEMG L TnBLELZLZONERTH S,

WERTEAN S *R-20L5K, o KBRTZN far &, t KEET2H fis LICHBT 20 fou fu 1T
BFZTLETRES, HFARRLR2Y, (/) mx WL BMHEBEHITHE N BOKTIZHLT far & fu
DENENOENE, N¥+4KREGhE, ThEFhoe, t L RKEX, FALI—HT2R3ETHL, #
NENOENENTRHR LIS (BHME) fo, /s 3ENEh o, t LHAERALLL, ZhZh o, D1/ND
REB L %D, $Tcfui & fuu DEN i OKEZ, KHR fu & fi O8N f OELRITHELELTHET
LELTEXZEVDD, BAO f OFFA B OFHE B 3, f (/) max BOEBREZTAIEL
{hbo WAIZ

et (L) (), 0

HBOZ &b fi OFAA B, OBBAFIZIELY OBBBELONDLY, I TRHEOEEE @
RARTREZVD, EMUHICRAROERERERCRING E{ET 5,

_ 2 N
S = g exp{ —E A = Nom, 00|

3
el 74 x1=P4, my=p J

& N( ) BEHEREBERL, 022 OBBRREETH 2, T/ z) BEA-3OMB-1LTHYET 5,
BRERE L BZZTHEALLFLVWRTH 200, ZOBBEROVWTORROARRILAONENV. 1 3,
BHE—FTH-> TIRTFER, Lickio CTEHRHERS on PHERR (BH) 2L ITL-TENRT D
VRFOENEBEINTDT, on=—0E, REEN=—F0L VB LEHITL > THERBIZLEBDIZOWV
T, MEBOHERBEBL T on PRECHOEL QN 00 K LIZTHELRAT, ZOHR on i
—ETHNESDOLIABUBRIZIZEZLZ LVwEBRA LD ON AL oTco WAIRIITREDVBLTY
EW, o1 RDOMBEEINERRT D on H—ETHINE, ZOWOBPERROKREICIBEINT



Hili : R MICH o HERES 25

—ETHBELTEL ThbD

01=const. (if o»=const) (4)

my BE-3OMB-1OMRETH Y, HEOKEIFRETLIOTH D, m ORDTtanm T 2 LR
L, 2 £S5 E 01,05 EOBBRERD) B L UE-10 Mohr OIEHHAERVTRD D &, 0.>0; OBEITH
LTk

etz = M)

33 RFHEOHEEISINET ORFEH

B AEL®AT 2L, RQ) 0B BREBESY A OMTRIBENTFRE L BEME L LTHEY
(slide) T2, T OEXELUNAOKTRFMBIZ LEEVFRBTHL, BEHLIHTFORBBROBEHEIR
D2ODOBBREETLLBELLNS,

E—oMI, BUNFH{EOKPCRABERD IR THECRITHILINT, 22 THEELTLEISHS
ThHbh, ZDE% potential BEEE L H#HT 5,

HoBZ, BEHNTFIERL TR TEAOREERL Eo4S1d8 potential BEOKI L) K&
L %C, BERF I3 potential BEEE % 4R (disintegrate) L CEBOFBAICHALBEETH D, BT
D & 5 17 potential EEEX B 2 R R iEHkL (activation) LHHT 2. TN HLOREI, MiFEomak
FOEHLELIBAONIABETH LY, JITCHPRTORBOBMUELHRHTIEEEAVLZLLL
7o HEH potential FEEE & 3, MMM T OBENREEIZSH % potential DIFOREE V- T B4, BRT OB
A3, ZTRITHY T2 ABBERTHEOBNENZHALYETIOLRLLTLIZEL TRV, B
FOHAD potential L, AEAKKWKELZ I W THY, BFHAOEREEZNOLRT O BERREL %
ERLETIRBERLIODERREL LR, ZORRTEDLLEZORTFEY, ZO0LERAELTWIHTH
BRREBEATFARBRIOMILEOND Z L RENT 2R OBENEE (F72134F% 0 3 potential) &
Z2Tn3,

WHTFOBERPOEHERIIKBT o200, BrO0BERNERERTRBES LN S,

(a) HERBIZH2W

E—OROKTFRINEXRTT L L, RROABRILEHEL LTI ONTFR, BLLABLLEMELR
TLIEMOMEBIZERT 5.

Bi+0<8; (6)

RESHOBAIZL - THEHBEXBH LR T, ZOEHNERMT A LRI - TTRTEHEYR
TLTRMEBRERT L) Z2RFRE (F2bbA—BEEMEOLEET IHNTOLLOBRINTVEH
FRB) K52 LE, ZoRBLHERR (elastic state) L\ ), WIERBITH 2T, RESHOE|A,
BRANC L > THRAFRMAORERSMHIR, RFICHEREEEOBRELASEEVRY, BiLLizvnhb, Dokt
HNEEFADLALZBDOBEBERBIE, ZO0EFNMERTE 2 & 2, OFHAHHENFNRILTHE N ITER
BOBEAORBEEHRT LT EHNTE D,

HFOBHRPOERAMAEREEICIRKRL, BERBIZI 2P TR, DREFLRGTOEEAELE
Al &, BERIZEEOTS GRADTAR) BRELEZVWRBL L2, 20X 2L RFTOBREICH
LNBIES « BTFA MO ERE L7z hysteresis loop O Ft R, BD LT OHEFZEY, DRTHIOHE:
BRI L GEERDEIVWZ L0BRE, LBoNFEHILEMINL S, AHOoMERETE, NE
BEBREROIEN « 0DFAHBR—RIZ—BLEVr D, BDOME Hooke 0BRILHET 2 L9 2HD
BHTR ARV,

HURBIZD LT, 0n 2202 IRFELOOREENEHART 2L, I NRERETLLHTO
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BEHABEL 2, CORBORESHE SN 2 2HERR (elastic limit) £, BHETHE L3
BRADOMEE s THObT, HUERROMFEET S LR, potential BEENWOK THED KlEE 4T
BRRIBRINGLOTHEEE£2 2L, BERRMIL, 4 OHFITHT 5 potential EEDE X (RX)
DFEHEITHBT LI EE % B,

(b) BHRBIHLD

NENHERRALERT S L, MTEAOFIZIIZE OBRBIETILL L D4 J14¢ potential BERED 32X ¢ 88
TEHEIOBRETLOT, EHLTIRNTEDEObNL, ZOBERLLZVHF 2 HEEHR T L BT 5,
HHEBBHRFRERLL Tz b, HEBBHNFREFOREORTFREBRLBEAFNAOIHIZ, “HC
OB HBERBILE -1 LEDT 2 ORBERALTVLRTTH D, WX THERBIRS2POMH T
TeHMEBERTF LV 2 EHTE B, _
EHARARINTFREORTHNEABRTHE 200, EHALLHTHEXHFCEINTEIO—HTYD
DEHDOKE X3, potential EEO M OFEMEL £ b, WAIERIKR TFRUXHETE ZAER, 20K
FHOUEERRCD - LEXFLTCARAEOHM ARG E LY, UNAOHERIHESER T ICERI N
Bo ZORDEBEHMFITRERLLL) %, ZORFER~ONEERINO—RE%EE & ZOEBHHT
DOEEIZOTNT, ZRIEEE EERLSRET S, BMERBK FRESERILE L OOERICL > T
BRINLHTFEAOI LTI, —RNEHBBEEHR THOEHLHEROBETCRALTEOT T RER
BEROLE, ZORBEYHIRE (plastic state) &5, BWHRBIZBHZHD (7/ ) max- BT T, B
EEPICS 220 T8HEY N, B THREY N, BUEBHRTFHE N T2,

NE+Np=N (7)

EHAL LK T 3B E A b potential BEBEL L 2 THEEBFRICAZ ML, RERLHERWHL TS, B
PHEZTERLCEMBERERT A ZLRBTER Vv, WARBDRZBRARBREOTLHRET S, TOobY
OBERMRBL LA EEREBE, DRRESHEEATILAROVTANEL, TONETRAT S L
BEOTABRETLIRBLERETIILHTE D, B LERRBREOZLOTELRROREELEN
TRz T HEREL W,

WYEBBHFII  RAARBEES DL, ZRICENONTZRE TIIEBEBLL AR TR LIRBET 54,
ZOBBOMITL VRELZESFAAY L S L5 IZEEH (orientation) MMEEI NS, B-413, BHEBHA

FHRELIEET, BEHLL N, BOKTOI L PooN, 8 (Pp: EH LR FOREMER) 2 HBAIE
NI AMFEACHLE2FMC A LR L RBTH D, DLCBHERBTR, BDOHKFHEETLO
Z1, Tz WHERBOBRA LR VEABRTEE V. HTRIOL) KEMTS LUML Y REZEIHEA
bbb, TNKIBELBERCE LD, O T HE(L (strain hardening) OB M % EBROBBITL - T
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HET LI EHTE D,

FLE—FOWBEEUTOREENEL VR LEMTAE, 20IZ&R T2 OIEIIE A 2RI
AT 505, —ERH0L DB LBk > T, £OIEHICHA 2 BERREEZ S OB OBERENE oh
3, BI-5320—FERATH > T, BrHK=Z@iRBIIH % 0,=4.0kg/cm® O—EEDO b ETREIEGH %
0~4.5kg/cm? QFEREIC VELBEH LT,  VBELERNBEICE L LERBOTARIELALEDD
NEL A DEEHERBIZEZELTW{ABER LTV,

50

(X9/em?) Om= |4 k9em?

\ n=l n=23

20
bﬂ
I
o

10 \

o |

o} 02 05
g —
K—5

(o) WBRBIZH5H

AESBEREICEST S L, BEHERSHRFRICET L KRB EFERLIRATT, Z0o0ENEET IR
D, BRZERT LKA D, ZORBEPIBIRE (failure state) L), WLITHBREIEZZ ORE
PRELIBED L LEOR/NORBEEAZ L IIEHHEND Z & A TE 2, BBRECIIRERERTHHNE
DIHRTHEEINT, WEBEBHRFELCZONTFHRARTHLONEL 22HETHL00, KEXZOL
EOMFOXKNBERETCETIRNEZOIZORBTRENBONS, BOERNERH b H o liE
RBR, VFABZORESNOEATTRBRA(HALLY LT 5RBEVL S, ZORBELSHR
R REZECHEET 2105,

34 NMFOESAAHSA

BIMEE—ETH-Td, FEHOMODEDLELAILNTE LD L, MTOBHERARIZAThD
WOBEOITIE LB EE L ENTE b,

BE—ED 0n DI LT, —EBORESHD VELBAIZL » THERBIZ LD OBBIRKA 2, ©
BBRGM o(x) B, TOLEELNRRBECL ARFMIOFHADOREREMM flz) K—FT 2, Ax)
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BRG) CTRINDLEERE, olz) B

1 - 2 2
¢(xz)=~727EeXp{—ﬁzg#}EN(mz, p:2?) 1

(8)
me=my, P3=p1, x3=(0;+3) I
COXS L THERBIR LADOBERR sa 3, B LAZRREZEEHN (SHk2) RELL 200,
See=tan m;=tan m; ()]

o(xs) OAFREANTEZ LB TETH L0 0, olr) 2MHILIRE->TRHAEOHREL fx) Lick-
T o DHMBUEELRAUT L EMTELS,

FoLEEBACDAIERY OB LS 1 TERMN THRELFO - AREMEHE-E X, Hbiid
BZERIHFROBHERAOSAR, Ar) OMRBAFORME L —ELBTHL LI DI 55 LEMS
Noo WARBEIER L) P LHABALT 2L, BEONEDDORAOBEIRZ ORONE
DB L > T—BRIEBT 2820 bWRBET 2, Wi B L MBOBMC L VEAL CELESS
MAOE nMBOWAE (L 2>k KALPEBELTVWLI0% 0, LR, BUFEEPOLKTHEN
Db IORHRBTHHTFEE Ne(=a,'N) &3 2, 37220 N, HOKFHOBHERA (0,+0)%
Zow LFL, TOEROWEHESAHEY, FHHELIUVEBREZLZNFN apror(xn), Mmax, pox ET5HE,
COBEROEBIERAONME o(z:) 2, FRIOEFHICL 2BHERAOE » HORFHEROBRES OB
ELTKRATREINSG,

o(xs) =‘§:1 {ak'¢k(x2k)}

) Sa=atat o tabta,=1 (10)

@r(x2x) =N (maz, 02:%)

B2 o(zs) BRETBHORELIFTHI0THD, t0ooHRB—RICBHFEHIOFHALZHD LS k%t
BAHICREOT, BEENHICES, 272 3 LBORKBERD KAV ORI ETORELH DRIA—D
on DI LETEZONIBERE, KW OHEBNRITILEALbNE00, RITOAERIZHFEAOA
FAGAIE Nim, p4°) THREIN, RAOD poe BThE 00 THFLL % Do

pu=p1 (k=1,2,.. n) 1)

35 HERRICHIDHNTOEE

(a) BTOBEEBER

BHERBIZD2DONFHRAIOH A 21 2 XL PR TOBRBIETRA x. OBBLMHI, 60 L ) ITHEL
Bz b nNE—FIYITREL, D 2, 2 BEWIHNTHERBETH 5, 27 2 OBERZE 0 i,
om WB—ETHNE, RESHOKE S |THBERII—ELADON D, WXIT 11, 2 OB HEBA LN E
hRB)D flz) FLURG)D @) TRENDLE, T LU 2, O—REATH LR IRT y O
REFEEM p(y) BRATELLN S,

p(y)=N(m, o*)

- } (12)
ol 14 m=ms—my, p=vo.i+p,?

(t/ D max-BIZZE > THETI2HTO ) LIBEHRTHRETIEE P I, £X0 p(y) ZonTo y<0
OEBEOBHMIZLI-TEHELZLN, 2O P % B8RSR (probability of sliding particles) & \»5, P iz
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Q 1 -m/e m
P=\ p=7=\ € dt=F(—+
S-w J2r S-w ( p) l 13)
Z t=(y—m)/p, m=my—m
F(—m/p)iz N(0,1®) OREEREATH- T ORMRRERRSELLROLNE, AAD O ¢ & m i2H

WIZHSIAERTH LD D, m & PLOBBRERAT L

dP _ 1 {_(ml—m2)2}
dmi~ J2x -p ¥P 20° 1
1 ( ) w
= m (my—ms)”
P exp { = b, J

rROE1, S2R0BEY m BICH LTETE, ThZnE-60 (b),(c) THbbInb,

(b) WwBEARFOEEBIKILA
RB), @D fzr),vlxy) &, RRAD b, ty THWTER LB L TEHML L, #nhZholir Z,,Z,

&t %,



30 FEAEY KB EFERE 185 A (].50. 4)

=21 = X2 =M,
! 01 t 0 (15)
t BREH 4, 6 REVZMI TS D200, Z,Z % b, ts, 2

O3 EZHEGE, ZhicHHRAs ERERMEY B2,

H-70RLHRBZOMEOSEREY (4, t)-H FICHRE
L7d0Ths, K%, 52 y 02547, t1,46, O
B#MTRL, (ht)-HERETEROA LY DESBE % 5,
COEMEBEAICI ONE@E LEBEME L OKRIIT

{ \3 ] U SRR T D0 mode & b OB L % b,
\\3>\\ (il o) COMBMABEUERE, 0y T 3RBEELS L 5,
\\;&\ D mode @ (4, to)-H~DEREET t, ts &THIE,

~_] tuy bt BENZENG X y OEIIHIET 5 6-ZHED ¢

(a—mg{; DAMHBRO mode DIl & U t-Z T D 1, D4
® mode DEIZE L Vo 1o, tsy 2B D ty, 4 (THRAL
K—7 1L ED 2,2, DEEZTNFN x40, 230 T H L

x10=(m1p* +mep1* —y0:2) /(0124 ps?)
} (16)

x20=(m10s% +map1’ +y055) /(0.2 + p5?)

Zip, Zoo 13, BATc y OlEEHLT IO % 2-BHO 2y BIY 2.-BH0 2, of4GlBROZTALZLO
mode DIETH 2L LI, TNEFNOBIIFITARBHTFIINTS 11,2, OFEHEERL TV D,

—H m CREANZBEEANEI FTHIRRHLT, mi % dm, F3HENT 5L %, ZRICHETS ¥
O y=0 TH 55 b, DOBRWBBICL W THEY m TELLL XBHYHAET I2HTFEISETHEY
BHRAOEAMEIZ, RUOOFE2RIC y=0 *RALLZ DL LS, ZOWRBENAOTHELHEL T
LELAFHAOTHEMEY 0, T8, 0, 13m R THEBLHEO IR FHIBEHE (t/0)mx-HL D
EHRETIABEOFEHRERT LIRS, 0, 0BBRRRAE) LD,

(x20)y=0=05+0=(m102" +ms0,") (012 + p5%) 17

3.6 BWHERECHIBOIES - OB
NE%LD Gkt KO ILMED b potential FEEEE THEEN TEREICE > TE-80 L) 2iFE %
T5HEE, IFEHMICH - 7o BEhBEREL A, hT-ROEIsEL
re &L, Ay re OSRTICHT B FHEEEEhEN A, 7
ETB, Adiyrs BRIFCETESY, WEOR A;/r i3
Alr 0ELOVIHE9H%F 5, £CT Aifri=ciedr &
B, DoRTFHERLRFENSETRE 4,7 3—%
THob, TOW A/r ZEKEEYD, FhFE¥c O
HHb—EELNLS,

(a) BOXABHLTH

(7/ ) max ECET 2B O ERM R AW OT A 75 13,
RO LS N FOHEMBEOEREEL 200, BHHRIZE
RENLZEAMEREIOEZVETRAL, DLAEX: 3 DELEEYD, DKWL TIOL) 28AMH
BOBX%bET2, b SBOFHKTHER r KEATLLLAONEDT, biker LEMT 5, HAKRE
ki3, TAMBEILAT, CAMENOKREZIREAMEO HFMIZRENEETH L. LBD v, 13, T
TORBRTFOBBE—LSIT 1 REEGT LI ETETL LT, BFEBDRFOBRBER 4, 0BR¥L
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LTEL B, (7/0)mx- BT 2 4 OFFRML QR FOELFAA 0, KHELIHL, Hc OREEH
FO 1 ~OEER diecos b, L1 5L, BBEBOES JP L TETIRAMPTALOHES 4r, 3
RATHRIND,

(P+aPIN Aecos 0, ‘PPN (c.op: cos b,
4 :L Ai' 01.:_.L‘_ ( i, )
Te=3 & cos b pZN r cosd,

= 18)
=A_Nk.0705¢ 4p Sm Sw,wl'wz'f(wh ws) dws+dws (

el 74 wi=ci rilr, wy=cosb;/cos b,
£ N QOBEAERTOR T, A0, BEE LINT#O 0. oFHETAANKI Y 5L 6N 5. %
7z flwy, we) BEWITHNLS wy, we O RARHERSHEBT, SN m DKES IZEERTD D00, Hh—
ETHINE—FL LD, WARZOBIKELZONT ¢iory, 0, DRI LT, RO wy, wy MAO EHBE
i3, TOBO wy, w, OBMITHTIMHFETH - CT—FMHE A D, Thte LT,

WEBABEOTEEED LIS on LR—D on O ETEERRBIZZ-BENRIZT L, RADD L
S p1=p: THEhD, ZOBD 0, IRAD LY 0,+0=(m+ms)/2 L %Y, 0,13 my, m,, 6 OBFFL
b, L LBEOHRTO ms, 6 OFEOBETIL, cosb, i3 mi DINIVEERITERD X5 ITEMT S
ZEWTEL,

cos 8,=cos 0+cos my +cosf{(ms—m1)/2}

=cos 0+cos my (19)

LRt EROBBRERADITRALTHABTH L,

drg=A-cos m*dP
! (20)

zziT A=cA-N|r, c=cecosdfk
XD A LEMEYH, c 2HFERBENS 2L ET 2,

b)) #1452y —KLBHBEOTH

HFRBBET2L (/O nu BPDOZORFOESF A 6, 3 EFITEND DI, KHEEREIEXR
L, wbWa¥4 572y —LIL2HBRENEL S, BEERERNIPEMTLILITLD (7/0) nuxED
BREEY —dea(en REBEZELTE) T2, HTOBREN de, RFSTIEBR, ZORBRTH
drs CHEET2RBBLEA—-LELLNDIDD

—de,=tan 0,dy, 1)

ERo 0, 3RANTELLN, T (0,+0) ODEY % tan 0, [Z>WT Maclaurin B % L tan?6, Ll E
ODETRBA L CEMELZ LD L RRE % S,

tan (8,+6) = (1+tan®d)+tan f,+tan o (22)
R A7, 2D ¥ ERCRATRE

z( d‘")+tan5 {ﬂipﬂ”_i;ﬁ:m }
(23)

el 4 A=1+tan®d
EieRD7=K(20), (2D, Nlmy, pi*) OSESD NOmy, p5°) TRENIDIEHENLTRELE, 2 b

i dmy ORESNTOHEMD I DI (7/ ) max BITET 2RABOTHOMS dr, L GBS (—de,) 5
25RTH 5,
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(© WA FrER
REERP 3RANTHAOLN, ZORBEIEEPORVOLNIDBMBIRARTE AV RENS 5, *
DIEDHEOFEEL P 2 ROIEGVIBEE Po TEMT 5,

P#‘Pa=—tan(%—%), m=ms—m, (24)

PL P OBERBE-IICET LI Po i3 m/p HhZn
BATREUES LM, m/o BREL EDLEBKEN,
SRHiR P O HEESEREICE L8 &L IEEREA),
@)D flxy), ¢(z,) THAMRO ERBERERITL - TE
UL L KEBETLIOTH 20, REOHTRIADL
OAMBEISHRBBORDTH B, T P 2 EHT
LHEHIE m >0 0BATH 00, m/p O mefp XD
SVRBFRIHRICAELE W, X HITHIKR P T3, P ot
HERNEL DD, m OBHEOHIBSLETHL, T
NoOZ b, P iR 2L D ELZEMMRERHET
1 Ci3, LD Po TAVTY, m OMISHELHERN
THEALIZEXZEZNEBDN D,

BHEFETIZS 28H0 D Po B3RQCHIT m=0 £
ALIDOTH200, Tk Py L3+0id, ZOBIEm
TRANLBERAENATZ L EORBELOHM P(=
P,-Poo) iF, ZHBEBOBHIIV LHhOEMHELH
WTRAD LS KREND,

Pe=Po—Poy=Wez

dP=dPy=W,.-dz (25)
ZZic We=tan{m:/(20)}/(2 tan m,)
RO W, 3, DoRTFHEEEBTLINL, BERBRIIPDOBERR LI L ETE, W, BHE
BR salsa=tanmy) & o OEKTH 548, EROWO m; OEOBWEATIIZILAE m, [TEBRKT, FL
LT p DERXEEND, —F p R—EOBTR—ETHL2b, W. 3Z0PRKEAELZZIE-EOEHR
Lkhb,

R@2)ERCOIARAL, EHITKRQ), GOBERTAVL L dry=cos (A Weedz) L4 5%, Thid

NEZm L EZZOm TR LTCTEL(0/Onax T BRL LIBEO dz & drs DBRTH 2,
ZDLEDBRRKEAMOT AL v LT, dre=drecos¢ DBERMDLHH,

dr=AW.-dz
%%, cos¢ i3 Mohr DIEHHOBFELHLIF B LI cosd=y1+22 THEhb, LRIV v &7 i3
T =AW,z
o -
1e=AWez/1+2*
BHERGDLS T p1=p0: DBEIWIE, ZTOBBRER@HITRATELZ0HABREAO L S ITBHEINS,

mi+ms —

t
an 3

% (tan m;+tan my;—a) (27)
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¢ RREECH LY, ZBOBD my, m, OMOBWEATIE, ¢« TEBRL TIRENZ V. WAK tanm =2,
tan ma=5e1 3 L URCN VT ¢=0 & LBEEREDITRAT 2 LRAE@)OF 1 ASBBONRDL, 2
WTZOEIREREE)OE 2R WS LR ERAT I LRAOBE 2XERE S,

(-rroma=gz |

(28)
—_ta S 2z
2( s )+tan5 5 + 1 J

REOE 1 R LER@OBENEN (/D max T LORAMOT A LBBOTLEELHRATH B, BOD
HWHRBE, HoBERBTAMERLBEROIES » 0FABRR—EET, TR FORMOERIT
Lo TV LPRFBRBRET I ENELONDLY, TITHESEHLBRERLEAETELHE, EEAK
MEECTLFHE—BETEEN) EBD D LIZR(©6), (B)0HEKLTAMOFETERD « EOTA0H
BRICERTDLZLNTE B,

3.7 BHERBICHIDOIES + US4

WHRBICH T DR FOBERIEN T 2 BRHOBBERR s ITETHLRBEL, 2 BETIRONTHEX
T3, HEOWTIY, z PBIHREITET S LBENE U ChTREBRI—ET 240, BRERBRPT5EHE
LOBAPFBERELTBL IR T CAFTEL L LI &, 2HTFNEELT S 2 0% 5. &7 5,
LD s 13, BHREBIDL2DOTRTCORMTFHEN LA —KELBBLHED5IEIE, ThbbHET
DIFEER P A P=1 tHETLIENLTH %,

H3IENE 2z 03 L TCHEHRBICH 2P IIEETAERLEFOR N, 3, BDAEHERB~BTRICE
Uh—REOZBERFORTBZENTL2LA6N50T, £RTHN L, ﬁﬁéﬁﬂ?ﬁ N. 0%z
KRADLH kB,

Z—Sel Seo—2
Np= sw—.s'uN Ne=N—N,= S”N (29)

RO (o5 BUFOESFRABOAHOEE LO LIRBEOE L ZOHHOPREOELY L OETH S
o, REODHTFOESANAOMHOLFICHRT 2. LicdisTse i 50 BELT 2 RIELTE/L
T 5o

B s U EOIEH M 2 BBAE S N THERBITBNTT 5L, 2 B—ETH->TC43.3(b) Roxid)
i, BHEEARBBLINFO—RBICHEIROBBHLEERLESREL, TOERCOERIIONTED
CHIROBEEFRAPBEL S, B 1ROFBHAHREL TH OB 2 ROFRAHKET 32 oMM
EEORAT, ZOMMATCRICRERMERTLTWARTRE N, L1452, Lt T2OBARLE
WTHHIEEEST 2 MERENFHIE (N-No) L%5. N, B 1 ROFBHAOHERUNIZOTH - T,
H2ROTEBRAKTRIZR N, E %5, B2ROFERABETR, FHALLETO—BREAL THLE
BRAAALLY, BROBLAHAAOAMARPOROND, Z0X) RELZEMCHIRT I, BHER
BB b EOTRKOBELFHAAMNWNIORTFICRIERNOBENY L, TLBEEFABOREHTIIE
BT 2 BEND 0T, BRMEBENTROBSTAASAR, BEIGONRL X2 REML TS
BRTHELLE, ZOoBBRALTCWETROMGLIZIZELVESTIRENE N,

(a) BoTAWGTH

HUEBBN T RO THERERENTORERI > THELI T EnELLRI N0, LONFRIZE
FERFEAOHHFEOWTIRAKE A 22E, ZORMTFRICBT AT ORI, BERHNTHE
TOREHONFORCEF I 2HREO I L RBHRBIH 2WICH L TROALELF 202 HAT S
LBTED, WERDPEERBIIBITLEUDRIBETIRREAMOTLE r* (+ REERB LTS
HEOR) &L, o) bHEBHRT, BHECRTRERTZ0FARIINEN ¢,p OBRFEDO,



34 HEAEN KB AF ERE 185 A (H.50. 4)

v, rp* LTS
HEBBRTORHICLD r* 09h, B1K BE2ROEBIZIZVTFLABRSEENTNR 1.0*, 7o*
EThiE, XK@ oELHFLHERALT

Ter*=A-We-(z2—sa)(Ne/N),

Np

Ted*= S:p{A' W N @)

NI_VNI }{(Z_Sei)ﬁ: }sz =A-We(z—se)

Ny

N ) =A-Welz—se1)

Te¥=7er*+7es*=A Welz—s.1) (%’,ﬁ+
—HEBRTFIERT S rp* OREBBFOSIRAUTONWTRE L, FRIEMKLTS N, HORT
Bs# LA B A O potential FEEEE THBT 52 LIKL DUF RS 1p* L 20 N, BOMFHIERILLL
BOTAT AN, HONTOERILOI D, BB FOBHICERLN T LIBHT S L ITRAT
BUOTRRE 100 kD, kb b0 N, MOEHAKTO BEBHEFL AFTT5L 20 1HTY
Y OBBEROTER, BEEHHNFRHOINFYYOTFIBHERITEL v, WA 1% 15t B

.
rot={ 7AW s == A Wer(z=5) (N N)

sz* :SNP{'A—.VK * dNs }'Nz'(z_sel): AW, (Z—SgL)SuNP N: dN2

o U N "N=N, N N—N.
. (31)
) #A'We‘(z"szl)'Np'{(I/NG_I/N)
("o Npy+Ne=N, Np<N.)
7p*=Tpl*’l'rpz*:A'We'(z_sel)(Np/Nz)
B RBIIET LB IRRETIRREANOTS rF 3K (29), B0, B &b
T*=r}+7¥ =AWy (z—sa)
N Sea—S. } (82)
— > = )7 — —_ o T Oel
, =T TR Wo=W. N, —Wu*E“
g R (32) RPVBHRBCBITRO r* & 2z OBRTRTH
[ #HET, chERRTHLER-100L5 Tk 5, LRF W,
N. P BHERBICS EDOMBERKL v, BRRBICHT S
Sel '7’* : HFREBERT. Wy i3z OBKT, 2=5 KW TR We
E—BL, 28 HTIEEREL %S,
0 FBHO MBI L - e BREABOTAE Yy &L,
Tel Y 2 BEHERR sq KELILED 1% 10 ETHHE, 7 &

®—10 LU 71X, 7o KHST B (2/0) meTB EOERZRORA
WA 76% 1se 12

v =r*+ra, re=rl1+2
Yoo =AWoessey, rﬂel=T¢L/\/1+SeL2
re*=r*1+2=@F—ra)/V1+2*

=T8T set (if yi+sai=1)

(33)
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RE)TERTEL

z2—s 1
r*el T AW, (so—sa) (s.—2) e

EROLS EBHOEH » 0FEABEON BT L Kondner 5% HER%  LITLTI963ERBRLT
w2, LiL Kondner H0RERE LB IMANIZKRD 3ETCHREL Twb, (1)Kondner b KiFE
B DFLHBORE., I6H - 0 FLAZRFhOE¥ DL LTwaEY, RBOTRZOBELE#LD
BRBERZBPVWTNS, (2) Kondner 50X TRIENE LTREBEATAN T4, RBOTIT /0 ITH
B4 BENEERNT 0 OFBEHRL T2, (3) Kondner L BB L L TOFABEBRRIZE S
REENEZRACTV A, REHRBEIEBERBORERE LTh Y, BERERERT AL 5IhEF
DELFPLERDTND, %7 Kondner b izt H 0RXAIEH « DFARADONI WEBFPRBIEATEFNTE
RIBE—BLENZLEDRNTVEY, IHRESEERBOFESCHERBEBBRBOZERYERLT
BUHRBLS 2DOEREEMANTHE-> L REDOIES « OFAREOTRTbc>THALL ) E L
LIARFR—BORRKD-T-d 0L Bbh 2,

b)) #£452vy—RELIBBEITA

HEBHRTBROBHIIEAT, TheXETIHANENERIBT IBERLZORFREL, »0
LORERATOBRBRAAOEEFEMNFOERICCERBERTI L L2225, HEXHNTFHLTERE
e Lkt 2oz oMFBOBESER, HERBISIDOSMTFICHT 2 EBHHIELn, —HEE
LR FOEHLEOBB I EEESN T RERINIZ LD LIORFOBHEHIHEBEEHNTROZN
ER—ITHRS 2N TED, WAIRBERBIZENTIR(ELD, (D)WBRYT B, 7 LRQDD my, me
REREEHN FEBERE Lo T2thid s bhnhb, oi=p OBREPVTR, RECNATD =0
ELTERZOBERRN L% S,

(1/2) {tan m; +tan mz} = (1/2) {(z—se) *(N/No) +se1+ 501}
={(2—5e) " Gu—5e)}/ {205 —2) } +501=f1(2)
EROMBHIE, 2=sa F LU 2=(Guts)/2 TEFRT fil2) =2 OEH LD Y, ZOBETHIOER

WEEL T30 fi() =z LEML, ZORKIRCDERRQ@DIRATEE, #4720y —H#
Rz

2(—‘;—;:)+tan 0=z

ThnER(26), DL (35)

1(—;—’;)+tan 6—2 (—%"ﬁ)=z

2%
T Toar & Snar 3 7 AHIEBEECHIERR 5.0 108 L7 ! Sel

EED(T/O)nu-TDORAMOT S LBBHOTHRTDH B, 2 tand
LROBIR, B2RIEBELUANRRABCH 255,

ARERT 2ERREVICERTER D, 2hb 2 BRI
BErTHEER, REE2ROEROBE O1/28 % 5, 0 —§“ —ﬁ%
# 7K (35) % 1 RO E#A = MEY s HOE 3 tand g ’
¥52 %, ARG HWRTHERTERRBICHT 2 3

DTHED D, z=sq TPV THERBICH L TEBLAARES) OMERICERT 2, ZhbORBERYE
H, B- 1105 % 5, 2RF0 20 BRCE I ROERY z Mito50METH B8, R(28)
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PHOYAMOND LI, tand=(sa+20)/2 LB b, 2z 8EIT su, 20 DEX 2N tand FF 0
DREEL % B,

(o) FEIEH - FOFHER

BRSO (33), (85) TRW s en BEBRBILLIE (/) nax BLEDPTHRTH D, ZNbHBTH
DRI, LEAE r* ROV TORLLIRRGBOD r* 0L 5 BRABEBEOPFALERBDD 7,* 0k
5 hIEME Y (irreversible) DD FRALLE - T, BIHFORAOERITL » T LHhDREEHEH
TELY, INEEFELERET L0, TENEZ X ZOoOWTRIE LABERBIES2PD0BELEH
BRI, EIEHOFMEERTAOFMB—HTELELTCr LB EPTLIERIERDLIENTEL, ¥
HEEEBRECTR rp* KOoWTR, —RIEBERAOFHE EZOTFLBLO FRAK—HTHELT,
o L BEDTABAEROLZFNEE LRV, L LDOZHEROBEO L5 1T, FISHhFAGEE
AN, FDOBHREBTE, NFO—HWERLL TRRERLE-Td, ZOABREE LIt TFi#ED
HWEEBNTIEEL Y, SORHEEHMNTRYEE SHERETIALWE, XF0FAHMIEE
ENDHho, EEAFAEEPTLHFAB—HTLLLTCEOTAERDDLEHNTE B,

ARSAK 2z 12, WTBOL) K(t/Onux BOHAKTHEOBELELZRRL VDRI IR LENDT2 &
BEACIAELOBRERDTH S, A 0i/0,=K L1, K 8 K=0.25~1.000fHETHN
i, 100~105% DET 2=Toee/0m LEMTH I LB TE B,

(@) HRzKXLEBREOXH

INE TR « OFAFERI, WEEREN T random assembly &4 28D 3 LIT T
TEROZHFE L7-I0TH LY, TOHRBRITITL, 2HEXBALLZLEIADD, TLFHABIT
RBREEZLEUERVRLIA0D200, BRARLEEBELGHIE I LE, BROZYUBLFFOHE
DL LZEEHETDH S,

ERBEITHIBAROT - ZHERRBRER "2 HAT 2, LO0ZROPABR, B TEEDONH
F & H0.8990 %W 5 WEAHDT, RBRHOREAPEILS on R—E T on=1.0kg/cm® & L, HEEL
DOHIEIT IZ membrane misfit OMIERLEIN, BXHD 2, €4, 75 BRFAEROBIL TR /0N, 60, 7 ELT
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