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s . o e TH 21T O RFRICH
b ZoMEETOBAER | THOYTY | TREESRA | o geopn
S PO . A ERDEC DA KA
THIL, WEXFHZHEHET S, C FRORT LR SARI
BB > HAE -
ey .. @ HA
.. step-4. _ .- Model-V
Model-I .\ \ R ‘
Model-Tl Model-TI
L Model-TIL 0 Model-1l
ﬁ Model-IV -EI: Model-IV
BHE fi_ﬁii '
t B li;*)t‘.‘F! ' t : ,{’”l
_______ . B
\ v
X -2-2-1 #HBOXZFHEEICBITS B]-2-2-2 HBOXFRIEEICBTS
TYPE-A F#I#5] TYPE-B T I



¥2E EETYPE-C PHFEHROER

Tinbb, HHMEETICE U ZHEHEROH _ RAE >
RRERICETL, TORICTONFHERNHE g @
= . ‘ = el g Model-V
LTWL THAIRABBEOEETH S, & Model I -
—~
#®iz, X-2-2-31CR9 TYPE-C PHITIX, &y :
ESERLRHICEL R, WD SERS ", ModelIn
 HNCETRETORTHRERRTS, T 5 I o Moty
bbb, FHRKTHDNEHKOERMILEE o e
B h
ThHhD, UEEHTNIE, TYPE-ABKLUTYPE- <

B FHEIA, RERELTWALWSEESROKE

FERICLTOBOIHL, TYPECFHAE 223 BROXEHMEC LTS
TYPE-C F#I#1

WERKBEETICEL TWAHEHROBERE

HRELTWS,

ZIZT, ZTNTNOFHEICBWTHVSET IV EFRINRICBIT 2B RER & OBERIC
DNTE X TH%. TYPE-A, TYPEBBLUTYPE-C FHITIE, £ DML & 8RR
DEEUNDEFHITANTBERUCTH S, Lo T, TNTNOTFRICBWTEREINS
EFVIREUCGEET B, HBRSEE, BB oS, MERE, BREHERLE) I
BOWTHEBZEINS, DX, WITNOFHEICBWTHHEARERETIIVOEHEIZZL WV,
WE, TOLIREHTIZBNT, FHRIRFRITH L Model-1 55 Model-V £ TOET IV 03
WEANET D, TYPEA FHOHAE, NERENEUBMICTHET >0, SROZE
RS FHEMROHEHFIIHTHEBPERIIFEEL RN, Z0kD, FHATSETIVC
KT BB RICEDHENE N, LMo T, TYPE-A FHITIE, Model-I5 5 Model-V
EFTOVWTNOETINOHERATEHIENTEDS (M-2-2-1 BXUK-2-2-42H)., RIT,
TYPE-B FHIOHE, FRIZTORRTIE, #HKE
NHEDORRETOBRAMRENEEL TS, LE
Mo T, TYPE-B FHICBVWTHWREFIVICIE, &
ETHBEREEEETED LW LELAENREES
Nd, ZOkYH, TYPE-B FRIICBWTHERATS Z &
DTEDETIVL TYPE-ATFENICBIBENLDS
fREND, TRhbE, K-222BX0K-22-5M5
AMBEII, FHIZITOSRAETORAUBREZER
T &7 Model-1 33 £ U Model-V IZ TYPE-B FRITIE
HATET, FRIZITOSRAETOBRABREEIAL
TV % Model-II, Model-III 3 & T Model-1V 3 F v]
L5, B%IT, TYPEC TRIOSHE, HfikEy K224 TYPEATRICBTS

5 RHIGBEETONFREDEMEIAGEL Tl P - PHRRESSRRG

WRTEBET )
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2. 2 TYPE-CTHl

BEFRERET IV BERRERET IV
Ik 2 PRIFER &5 TPRIRER

Model-I Model-I

BRI 1\./Iodel-IV

Model-II

Model-V
[ ]

5 -2-2-5 TYPE-B THIIZ 3152 T X -2-2-6 TYPE-C THIicHF 5Tl
HRIBHBERICXSHKOBEZR FERCBHRRIC L SHI™ OB R

%, EFVIEZOBBAKBREZHERL 2 T3R5, TD7=8, TYPE-C TRICH AR
BRETNVRMO 2 DO FRICBIZZENLDBHIBEIND, b, K-223BLU0K-
2-2-6 T, Model-lll DANFEHAIETH D, TITREZEZNL, FA—DOFAETIZBN
THEINEZS5DDETIV (Model-1705 Model-V) D> 5, FENCMHEAAERETIVIZ
Model-II DA TH -7 T ENTYPE-C FHIZITD 2 LK o THLNZESNEZDITTH 3.
DED, TYPE-C FHIZ, FREMRONFHZIIHL, TNEHETHEDICEHRTHET
WVOBRAEDORKREEZBERL TWAS,

2. 3 HIRTYPE-CFilll2

1. 1 THREDIZ, #HBONWZFHKIHBHOLIHEMEEIIH L THBENFEZ2ER TS
EDFRITIL, RABDBDONEZ LGNS, TNEDDE, BLICHALZHERFOHET
» % TYPE-C FHIZIH > THNIZ, MEWRTH 2 HEREEZFMIBHT 272D DL 72
BHEZE - BEEOIIEMIBTLIENBITE5NS, T72bb, TYPE-C FHEIVEICEEIMIC
BILEAKREZERL TW50TIRRL, ERCEUCZNZBERZOHOEHBEL TW
% LRI, TYPE-C FTHINSBOLNDTRTOERIT, BEONFHRK{EZRHAL T3S
bODEEZBIENTES, 2O &KLY, BHIRUADEIITBNTS, HEHARIZ
MITDEMEBFDENTESZLIIMA, BEENFREICK > THHEARTRERBERHES
ZENTES, TL T, ZOXIIRXLTHELNEEERBRICEST, REXNRTHDH
FREOHFMEBMALEDNEREEZH L TVWE AN A LDERNER IS, 272
U, TYPE-C FHIIBEICAECZ W ZFRBICHTHEEATH 540, TORRIITHRNRITE
WERERFIIH T 5RO Z TRV, T72b5, TYPE-C FTRIOKREZ T TIIHEEK
T OHEERSNETD ZEIITERN,
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E28 HIRTYPE-C FHIFIEORE

EZAT, HHAREOHTD, REMFTHL2NEHRBIIH L EOKRBEEEEZ 50,
TbE, BRIHTH2EEERSTZT O DI, ZEEITH2RTFUNOEEEZE/LE
B9, BEEFARDIEAFOAEER LI ENE LW, £ T, TYPE-C FHINfTONZEEH
ZHENWT, TOETINEOHOYBHMIENEBNICHETH D, D, TOEENET
VORARREE BIZE, HEEFNASELRABRRECEEDONRT A—FRE, W
BEFINALEREEOREMBZERT2TORERY) TEEZRIFSARVES AN
TA—FBESR, RiZ, TONRITA—FE2EBIIESIEREEEFEEZLD. ZORE
BHIZHTBETINE, EBFITRT S TYPE-C FRICHWEET I EXR—ZA L, EHH)
 LREFHEORNOIEFBMICHML, THERMEES I EICLOMETS, ZL
T, BENFRICE> TEORBEMAICBIZNFELEZ2TFHETS, Z0EE, ZOTH
FERIE, TYPE-C FPHIOEREZEBNCILELEZBOERRTIENTE, ZOBKIZBY
TRESHAOHZEHEETHICERLTWSEHDEEZI NS, Tabb, TYPE-C FHIIC
Ko THEEINZETINEILERL, BWEEEEREANSREEFAOHNEHSEHEET
5EBRENIEIR TYPE-C FRITH 2, LT, ZOBEBEFATIIL, HEHKINTIZE
ERTZAENITD IENTESL I LREDICHEBINK D,

2. 4 ¥RTYPE-CFAFE?

B -2-4-1 1R E T DIE TYPE-C FHIFEO 7 0—2RLTWS, ZOFEOEMIE, #
BONFHRFIBDLIEEEOMR, Thbb, HEOHEEHOIEE, HERKLOZE
AAZXLDEHE, BLOHHE
RUINTHEEERIMMEEGNE
HEHEEZRELEDD, RN DOEHE oo ¢ ----- { TYPE-CF BB | ----- ¢ ------------

Iz > e Ths. UFIFE | | MEOERCLS HHEFEC 55 | |
! | meomm 'l | meomw | |

l L Ve l

OEAKBRFHBAETD.

%9, IR TYPE-C FHIFEEDE
HAigds LT, BEENFEICE-
TEBRICAE U N ERRIER S ,
NEEHERR, K, ZOBHC | ;
TYPE-C FHIZ#AT %, €L T, ; + ;

- MBRFRICBNWTAVWEET IV OBEAEDOKR
c NFBREZTD AT =X L DR

HRTYPE-CF R 872

TYPE-C PHIZE L THWSET I [T aa AT BB |

DEAEIC DN TRIET B0 &5 bt
iZ, TYPE-C THIFERMNILES ST
HOBRRITBTHEAEREH

| WEODZHERIHRDODEMBOREE |
X -2-4-1 $#53E TYPE-C FHIFEO 7 O—
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2. 4 $ETYPEC FEIFE

KHEL TWAOTIERL, FHERNKEFICBITIZHEEEZODOEEHLTWS LR
B EITXKD, TYPE-C PHIOKEZFIAL T, M0 HEEEOEER S NCENICE
DLNFRROXLA N AL DORAZET D, BWT, BEBEFEET)IEDORTYEY
SHSNEBEHITHBIZINTNSINT A —F 28, :h’&'}@b}\"?x—&&pt/ﬁix
M2 25T 41—, Thabb, B TYPE-C FHIZITS. ZOBREZEL THERKICH
TORBERIMETOODOTHD, LT, IHSH—HOBREZEL, HBOIEHES
CHROLEBEOHIRETBIETE2HDTH 5.

T. 1 THlRZXIIT, $A3R TYPE-C PHIFE TIRBEENTIEORRDORETH 5
MNRONFBHRITHAT2ETINOBANE, BEEFAICBI2HEHEKOBEKER, T/4b
SEBRFEOBRICL > THRIET 2 —F, BENFEORETHHHEHKOEEREZ
DANZXLDRPD/ZD DEHREDOARE, BOECRIANREDOHERRICHT IEEE
R OMEEMBENFIEOBREAATEIIERC > THEBLTVWS, Z0LDiC, B
BN FEEEBENFEROBREZMEICHTELED Z&ICLD, AFETIE, HBOH2H
RICBRDOLHEEEEEWEEEZREL O DR N D EENICHRT LI ENTE S,

AFEICBWTHWSHBNFRIIIBEICL 2HRIIAR, BRMICIIERWFER
SN FEONTNOFIEEANT LW, 2L, AHRXTIE, IXTORHNE
FlICBNT, MITNFEO—-DTHLIAREREBCE O KERTFEZANVTNVS, &
L, ZOFEPEBRNFEICHER, ROEDI LOTEZHRZEHENBETHDELED
2, TOETIMEICHTZ2EHENE N, 351, HBRNBEBHICEEHNNIA—YEEBRD
ENTED, TNITHA, ZOFENSBEZOBEOBREZ, ZRMNICHIERINICD
BB IENTELZDTH S,

AETIE, £9, Lambe X > THEINZHBTZICBITS 3DOFHENICONWT, %
DERITDEIA2ZTFHICBVWTHEATIETINEOBEEOEANSER L=, KIZ, 3D
DOFRODDED TYPE-C FRIZFAT D ZLICKD, RIAMKRONEHZITHT 2HEER
D2 BB D HECDODWTHRH L, &8I, MBOHEEKITHRD 2 EFREOMR
RZ2EWEEEERE DD, BT IZOOH-RFEEBRI L,

T DR, Lambe ICLD 3 DOFHIDS B, TYPE-C FHENL, FHICHEATZETILOK
REZFERL TWD L 2R L7z, KIT, TYPE-C PRICBW TR S NAETINITHL,
TNZERNITHER LT IVICK 5 FPRIZIEER TYPE-C PHIE L TIRET S & & bIT, #4
iR TYPE-C PRI K » TREIMRO W ZEEHRICHT 55BN EER O N TEETH S 2
LMLz, ®&#%IC, TYPE-C PHIELE TYPE-C PHIZHAELE D &iIckD, Him
DHFHRRITHRO 2 HEME 2 ) REITHRRT 272D OHLEE TYPE-C PHITHEZEEL /-,
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B2E HIRTYPE-C PHIFEORE

2.

RKEIZBITSEEMRMAER, LTOEDTHS,
1.

Lambe IC &> THEINAZ 3 DOFHRD S B, TYPE-C FRIZFRMKROEHICHBIT S
HEHBZOBHRET TR, ThEHHRT2DICBESINZTTIINOEAEORIE
EEERLTNS,

BETH S OFEH & D TYPE-C PRIC K > TREES N/ZET IV & ORI TH BRI %
BWICHETH D, DD, TOEHPETIINORENRECEEEZRITIRNVED
BINTGA—FEEY, TNEBLIEEETIINCXSTENT, T 5 REEFIT
95 TYPE-C PRIOEBRILEE ARTILENTE S,

. $L3E TYPE-C PRIZFATHIE, REHKOHFHRKITHT 2 HEERSH 2 GHINC

fI122&EWTES,

. BBELUZIEETYPE-C PHRIFETI, 7, BITKROESEHICHT S TYPE-C FHIZ

B, BHTIETINVOEAEERIET 2—F, EEFAICBI2NEHKOMEELE
DANZ AL DR Z TYPE-C TRIOBRZFATSZZLIIKDT I, 51, KIES
NETETIVICEBILETYPE-C FHIZEL, RSSO NZHBZOEEER ST E2ITD
ZEITE- T, #HBONWERZIRDI#EHAEEZEVWEEEZREDD, HRNITH
RTE>,
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BEXH B2 %)

BEXHM (£28)

1) Lambe, T. W. (1973) : Predictions in soil engineering, Géotechnique, Vol. 23, No. 2, pp.
149-202.

2) /NHEFER, IR (2001) : HB T 222 B VT 59658 TYPE-C PHIFEEZ0O@AR , 4
46 [EIHIBE T 52 2820 ARk 13 4EEam X4, pp. 217-222.
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FIFE HEMBOEBATAN-XLENPEE

3. 1 #Es

Y2 REL—2 (SD) TERY L RIAINAT S 32814 (SCP) T, 8k
BRI T A MBEATEE LT BHICANSATVNS, ch5DTHETIE, H2R
NAIV (BFD) RSB THRRCITRT 22 8I0ED, DHERBELEOVDYS” &
BB BERIND, TOERPREELT, OVHICL 2 EBREDE, OBHE S
L BHELHNRB L VQWIITRIC & 2 FEHRITH T B MEDER ERRITF 51D, 7
L, SDIHOLS CKRERMENES, HRTCEASNIDHIIESREDEHE
Ve, BRESCLIWEZHYED X OBHITRIC L 2 EMBICHT 3 EED
PRIZFEAEHETER N, —F, RBHREDOS CPTHEOBE, BHSITRE N
TR, ML EMFICK o THRRENAEAHBZEVNI LD S, BENICERS WD
WS L TMOHDNS ZENE, H4E, SDIEESCP TEOTNENOR &% 4E
ML, BREH 0% FEOEEREDS CP TENRHINDE 2 EMEBEDDOOH DD,
ZOTHEOHE, BRITRINELBROH2EET, BEEERBROVWTHN—
FONEEBCL > TERENDZOTEARL, TNOHMEOHEWMEREOREE 21}
5, Thbb, EEHMRELTORENEECENS, LEN->T, COTHEORHSEMW
MEICFHMT 57201218, SDTHEOXIBUBEBROENVRENSEBEBREDS CPITED
O CHBERNENREE TORREOEICES HEHBOHEEEOBLE, Z0OR
HEZZXAbEDHENTTBREND S,

WHIASITR S N8RBT, ThbbEA RO EEEICONTIE, Uitk 0§
ERMBERSNTER, HilI5»99 12X 2 —HOMETIE, HEMEELTVE LS
H~OFTHEBRRICETE, QHEREEDIRNESDES D 1 2EBERT X T
W5, B51E, MIREEICEDOTEASELE S O FERES & IC T B8 AT -
TW3, IO - A E9E, BRAT—)L » 7 — 02 OEMEICHES BBMIREE, B+ 2 0k =
FRIEHBERETH D LW REDTIZ, EAMBOKADHEEE S ARITICE > TR
HTNB, BE - IWEIE, BHEZORDBLOLTEDEICL> THEL 2R AMIEHD
EEANZXLZREEL, THIETDE, EAMBCHERTARERHOMRICET 22
RHBREFULEY, TLT, TOEIHEWOVEBL - —EORMERICEAL, &
SHBNIC B 2HABEHDEEANZ LA DNTERLED9, KK - 3 - FEEH©
id, —EORNEMEREZEL, EEKTRE, IKHOEEOE FERSR I RIE TR
FIBRILOEEBIZDOWTHSMIL TV, 8- /UK - REAHSIE, 1 RTEERICHITS
BEMBOBHEF AN XL EERNITRMTZ 0 L EHI0, BEEEHEERICEDNT
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BIE HEHMBOEBELT AN XL HFRE

A AR BT BRI E > TRD Do, X553, PIERECETS, HARE
SHE LOBEAICOWTHIEBL TS, FES 9, BLITs RS VEET B
skEAWE SHRREEL T, HEHBONERBEZEROICRFL TS, B5E, T
EEBRICBIIBHAOBNETEHSHBOXFEAOBEIIOLTERL TN, it
HELDBLUOES L, TNENREESDASCICKRERS CPATRE NAKIEHL
WA OIE BB BT 2 RNEAEREEL T, TORHSEEHERASNIILTNS, ¥
B9E, SCPTHEIE> THASN M EHBROBRERMERD S, WFRCEIS
HAEKERDE, ZLT, BHSHELIIRKIL TROBINC KA L TRITE L%
L TVWS, HE501E, SCPTHRICE-> THAS N EHBOI /M EEEE
BIEGIEE-> TERL, ZRHHEESETRECST BN MEEBRTNTEZS A
HoR B E > THREND T EERB Ui, R - D3, SHSELICET 585
OHRFBEETSEE b, BHIEEELEY, BREENSSHHELOBERIIONT
EREL WD, BES®E, PLCHEET oM LAREOHMIIRS FICBT 5 5%
BZx SEERBRICE > TEBRNICHSNCTEHELEDHIZ, TONREHERSDERTHIH
ERHFEICE > THE L., S510, A, FRSBBRESEDHEEC BT 5
3R EEEREREICBNTEBET 22010, WLFULIIL AL ERIER
PEAEREEELE, £, COERCEOSICEBT/ O ILAY MNEEHATS
ZERED, HAMBORIKZENEFTES, RL—2ORANREZELEEH
BOW S KTNEELHMETFERER L. GR»S13, ZOMTFREERRNANS
FOEFIL TN EEPERIRARREET 5 ESHBO N EEBOMPO D IEA L
TWnb, '

AETIE, BEHBOIERE, BIUEELTFAI XL ETOREEZEKETYPECT
BEHIC L > TRETT S, £, BAHMROERL FXICET 3 —E0ENERERI
XT3 TYPE-C PRIZEL, HEHBEMRT IBH ML TNTNOEEL NV TOHkR
W EEBERHT S E LB, BAMBOEBLF AN =X LB EH T ED %M
HAEEMER OB bERT 2, KiC, HETYPEC FHEEL T, BHBIUHLZNE
NONLREBICMA, FEBET AN XAICHT 2RARERFHENES OYBE R
T3, BEIC, BAOMBOETERAN S XLEERTSEEDIC, BHEMLEDES
AEEES X OEAIBOL TEREEICOWT, MEOHRLSORET 5.,

3. 2 WANMBOEEEHCHTSZRELRER
3. 2. 1 RBEE | |
321 REBREBOMIEERL TV, EREER, MAERESLES IR

L—LIZEo THRENTVS, UTFTRENTNIZDOVWTHHAT %,
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3. 2 HOHBOEREBICETIHEEER

a EH L BEERICAWEE NE95 A
ELEOY AL X1, WL 280mm, NIE YVry-
625mm TH D, TREONMEIZ, BEEIE /

BOI=DITHEE Y O LAy FUE N ]] L ERRIR iL
ENTNVWD, £, THEAOKLOF IF K

B, EARREORBBIOESKT '_Jm& v L
BORBHRIE & OIE LM 2 RT3 e | '

e, +HIEET 2B HETES L s &

TR ->TWVWS, FEBEEHEL, &3 . ’/‘——*
340mm TH VD, O LEITITEHA T v AN =— EmtiE

R O M & R FF T B 7200 DSRE X LEn
PrEROAMAIT B ENTESZELDIC c %ﬁj
BoTWS, FELMEE, M%E285mm 5

THD, TOTFHIEEHICRET S - Q

tI Y —DI— REBEHTED, B | P
FOHAKARSY > KA TO Dk £ T8
GIMBIF SN T NS, Azl iy J~ 1l
b.WITL—L  EETL—LA

i, EEREIR (1150mmx
400mmx30mm) & FEFEMR (1150mmx
915mmx 110m) % 4 AOHE (B
40mm, £ 2300mm) KXo THRET 2 ZEICXDBRINTNS, LEMKROHRIC
BEHRXORNOTSALIY D -BROMITFENTNSE, ZOROTIFTLIY F—IT
FIEDEIEZRMEMT DI EICLD, HAfOy REBHEMHRZ N L TR OEE HAEIC
HMEZEMNT D, XOTFTALTY F—i3, HIEEZ o8kPa X47= D 1.8kN O J1451E %
AL, TOAMO—V K 240mm TH 5., BWARIZELE 280mm O HBREORIK TH D,
AR EZHEC TOHKEEICTSOER 2mm DRELEEEL TN S,

3. 2. 2 SBRHHE

a R EEE EEMBICAWERTIEWRO TER A Y 8L (ASP200 CLAY)
THD. £-32-1 I3 EABOYEREEERL TS, HF—oEEickuE, 2o
TIIEEETEREEOR W TICHEI NS,

280mm

X -3-2-1 EBREE

b. Wikt AR TEIRDHBICHKARBICXENIBZRANTVWS, £-32238
N -3-2-2 1, BB .
SUB-3220, BEND 5 00 wEsBonmss
DB 5 & OB 43 2 ‘
LR LT s 20, HE | RO %) | BIEHR %) | IR
2.62 82.6 28.6 54.0
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WIE BEMBOEGLT AN = Kb EHERE

B -3-2-2 RO RBIIFEH L =0 ok

% -3-2-2 WEEB O

EoME, BRERL—2MELT L& GS

BRI o, | BRI ¢ |

EY W ORESHOHEZTNT 2.64

0.87 0.58

CNRLTWB., FEBTER

100

THBRRL—MELTHE
LTWBZENGN D,

3. 2. 3 EEMBOMESR
¥Fg

80

60

40

BREEENE (%)

X -3-2-3 3R A O /ERIF
JEZRL TS0, DIFIC, £
0

20

NEFENOBEBIZDWTERT 005 0.1
5,

0.075

¥OE (mm)

2.0 4.75 19

a M ERBOER R

SIS ] W

| &»

IEEEERE

REICHD AU KL%,
ZFOWERBADITIX 2 BITH
725 150% OEKELICHEL,

X -3-2-2

ER DR E ST (OCHK 28) IZHNEE)

KREIFH—TH 6 RREHET. TO®R, €2 4 FrflfpE S B2, BEIFY—T2

FREfEBOR L, KLiEelz5sElE 5,

b. M LB OEELENDORE THEOTEIC
¥ 50mm DESEETHHKAMBEZRRT S, €
D%, AT7U—ROMLABZER[EZREAST RN
£S5z, BMCEEKS550mm I35 XS I HHICH
T 5, TOB, FIEQMEBICTEERBIOHEK
EFte@ETs. |

c. PHREE1 FHEL L 2 OREBIZT
5D FHEEBEZTD. PREEIZX2EEICHTTT
Fbond, TNENOEBEICBITIZ2EEENT
2.16kPa (BEMEOEE) BLU9SPa TH S, &
B, PHRES 1ICX > THEEHMEIZIZHN 150mm OIE
THRAEL, Bt oMBEEIEIR 2721225,

d. B OFTER FHEE 1 ORTHE, HRRIC
IWCENBRERETHERAPEN TERNTOMNLZ
PERR U e & BRI A O O T AR I U THRiE I
BATS, X1 T TN TFHEKDBICEL 2%,
KPFETEICEONS T EEMSWERAL, WU

20

START

v

HEEHEOMER

y

BIABOERLEANDORIR

- Bk AWEORE

MR OTIE
RTBAANOFEAE Y- ORE

y

FREE
1M 2.16kPa
E2BME 9.8kPa

RO
- BHOBENE LA O
- HFIAANORBIAL Y - ORiE

FRER 2
- FETERIC & B IS H BB Ok

EEEERERA
B-3-2-3 BARBEOFHFIR




3. 2 HBOHMBOEEEECHETIEER

ZHERT S, ZOK, FARICHAEOREICHEFORET D, BAOTFHERICBNT
RO HGETHERL W HABORBRILIZ 072 TH o7z, LS T, BHOMETEE
1352% L#EEEINS,

e. THHEZ 2 WHETRR, WHITRICKZIENEGHEMORL /2%, HE 9.8kPa
TEHTD. LT, ZOBEEZL> THEMBOEREZETT S,

3. 2. 4 ERBRIY—R

K -32-3FERT—ZXERLTNEO7, ZZT, FJHEBEER, DITRBOTRIES
JEF 2T LB, d7abb, EREAREMOBRE TCORIMBOBEEZRL TV,
EBRIL, WREN5%, 10%, 25% BLUVEKED4DODI Y —X2fTolk. TNEHDY
U—ZXTIIMEDEMAENICETSHET, 3~5BBICHTTEREERAEToR. Lo
T, BEEIBWTERINTVLDENNRERICBIZNHMEH 25,
EADOEFIROT S LY 5 —ICkOBRKFICTo /. /2, BBREBICBITS 1RE
BEORTIIEERMEEEMBOLTEEOBBREAY, 3 tEICKVRELE. b, B
KREHZETEHAKEL, HEKRKARAY > RN IV ORI HRERN DKL & —FS =,

3. 2. 5 FBlRATA

K -324BEUERICBITIREHEH EEN S Z2HET DDAV —0—&
ZmRL TS5, £z, K324 N5 —0OREMBEZRL TWS, BEEHERSK
DILTFERIZDODNVTIE, BEABOUETEEELWIENS, TREFI VY —JI2X0H
E LTz, BAEENTOVTIE, O— Rk TRIE S NE-8HHE 2R ROERE TR
THIERTL o THEMNICKRD 2. BHBLUHLIERAT 2HESHMORERIICDOWN
T, ENZTNEPS-1~4 BLUWEPC-1~4 DZNENEE 4 DDOHEETE ST, —F4, ¥

*£-3-2-3 EBRIy—X

HER | OHEE EBRU—X | BRI —2A BIHES BETES WINEH
@) (H) (c) (0) (A0)
EUR 380mm As-N As-N-1 9.8 kPa 21.6 kPa 11.8 kPa

As-N-2 21.6 kPa 39.2 kPa 17.6 kPa
As-N-3 39.2 kPa 68.6 kPa 29.4 kPa
As-N-4 68.6 kPa 107.8 kPa 39.2 kPa
As-N-5 107.8 kPa 176.4 kPa 68.6 kPa
5% 379mm As-5 As-5-1 9.8 kPa 39.2 kPa 29.4 kPa
As-5-2 39.2 kPa 68.6 kPa 29.4 kPa
As-5-3 68.6 kPa 98.0 kPa 29.4 kPa
10% 377mm As-10 As-10-1 9.8 kPa 39.2 kPa 29.4 kPa
As-10-2 39.2 kPa 68.6 kPa 29.4 kPa
As-10-3 68.6 kPa 98.0 kPa 29.4 kPa
25% 394mm As-25 As-25-1 9.8 kPa 49.0 kPa 39.2 kPa
As-25-2 49.0 kPa 88.2 kPa 39.2 kPa
As-25-3 88.2 kPa 127.4 kPa 39.2 kPa
As-25-4 127.4 kPa 161.7 kPa 34.3 kPa
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ETIMELz. ELT, TOHENRTA—F THLIEERBERTY 2 HIT, UTOLD
WHEZRE LK.

(1) RCEBFRITEH
RCEFFITBHOHE, RRITK > TEOREBREERE L,
_EgA +E A,
” A
ZZiT, E BBIETINVICBITBHOMERK, E, BLUOE FZhFh#&msLar
70— hOBEREK, A, BLFA BRENTNSBBEIRIL 27U — FOWEHE, 50
CARVMEOBHHETH D, R-4-3-113HENSY T 7a3Na2 7 —a7o
EFRBRERERL TS, EHRABRLSEONABESIVOEERKICIZZPIISDE

E 4-3-1)
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HAE BESHTIORNESRRE

¢ 10D | ¢ 10m
?‘__D I g () 5 .
21Dk VT oo rmmw sy
itk N o rEsw 2
W (S1) WO (S3)
I
ﬁ; i Eszi | B2 NEU 0 MR (S4)
” J\ 83 2Ol NERS T (CD)
> (S4) IOV NERE (C2)
BEU L (C1) ) (85)
W (S6)
mBE (S5) c Kt (C3)
) & BYE U DEP (ST)
N~
-7 Wt « Kt )
BORU DAERSS)
IV ME¥RL (C3) - Y (S9)
| BECOEL ©) T ALY
. — ¥t (C5)
2V MEUC DR (S11)
. | BE®D Hit (C6)
| > PR ) gy Wit (7
1) _EI\ 2OV NEMIFS (S12)
PERE A (C”)
| S | 413 (S13)
Fioee E— o
b °f
I
- i #1 (C10)
ot B ¥+ (Co) E
| o
| |
v
< v

B -4-3-1 fErETIV (RCHAFTHHD K -4-3-2 f@ITETIV (P EEND

MABND, LBLENS, WINOMEb RIS AB5HBHEOREDHLELD b
MIROKEN, O, HEORERCHIEO RIS RICEEREBES AR
B, LEHST, M —THoERELE, 20D, B &L THERRERN 5
5 N BIERRO BRI PR ERAR. £, B, &L T, —ROZMOBERE
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4. 3 HBBEHHBROET I

%£-4-3-1 27 U—bOEMBBER (RCERITLHD)

Sample No. 1 2 3 4 5 6 7 8 9 10 11 12

Depth (m) 1.20 5.30 7.30 9.80 1320 | 1540 | 17.00 | 19.35 | 25.20 | 27.80 | 33.20 | 34.80
Height (mm) 199.6 | 203.0 | 207.7 | 204.1 | 203.1 | 203.2 | 199.2 | 200.5 | 1950 | 1975 | 196.8 | 196.9
Diameter (mm) 94.60 | 94.60 | 94.60 | 94.60 | 94.60 | 94.60 | 94.60 | 94.60 | 94.60 | 94.50 | 94.60 | 94.60
Strength (MPa) 21.95 | 42.14 | 4361 | 4508 | 40.18 | 45.08 | 52.92 | 49.00 | 19.89 | 51.74 | 41.94 | 49.00
Elastic modulus (GPa) 6.125 | 2264 | 24.50 | 18.82 | 14.90 | 18.82 | 14.01 | 2040 | 13.62 | 1597 | 18.13 | 16.37

CBAE. % asoy B2 PUEOHREEILRK (R CHIHTEM

ESINE@BITET I E,, (GPa) E, (GPa) A, (m?) A m) | Amd E, (GPa)
Bl DPLAE O BHELRE 2.058x10? 17.03 1.542x107 | 1.116 1.131 19.60
ZRLTWS,

(2) HIBYEHESH #-4-3-3 REDI> VY — OEMRBRER CPEEER)
':F' ) ﬁﬁ] %ﬁ D 1‘7;-3 ’éf s Sample No. | Depth (m) | Strength (MPa) | Elastic modulus (GPa)
PiAREOERE & Fevmal s 1 25.8 6.47 10.88
OHBEDIS I — % 2 26.2 6.03 9.60
MN&2IiZEeET AL =, & 3 264 4.70 10.68
B 5L I 51 2 81 0 4 27.8 6.52 13.62
5 28.2 4.85 12.25
I RBIIIHEEON &R
WETINETHESFMORBEN—HT DL ITRkRIcL > THREL =,
ES AS
E,=—— 4-3-2)

ZZIZ, E_3BTET VBT 288 ORI, E, BRBEOHME OHERK, A B
YA B ENTNEBERSCITETET N OMEOWERMTH D, £/, WEDI > 27—
b OBEERENT, R-43BICRTRED I 27—k g 2Ty yankarr)—
FIT7OEMRBERICEDE, ZOZFOEMELEEZRAT.

4. 3. 4 WMBHHOWREETINENRSA—%

BES I a2 l—32 3> TR, BN T 2 HEEF L2 LERAICE TV TEAR,
HRE D5 DEEMRNEBFIIHEARE LT, TOHEEEZETIELE, ZOBS %
fRE&E, DBEBIUBIZDOWTIE, EIREO S 25 /- 3 £ T tij-sand model'™® (ff
WA, 2. 2 (2) BR), BEEXEL/Z L /%13 Drucker-Prager DEHEIC H T < By
BTN (A, 2. 4 (2) BR) REoTEFONEEHEETIALLE, —F, ik
TRZONWTH, RFIREBITET 2 £ TIIRHF - FIERIC K > TIRRSN-EEEETIL Y (f
A, 2. 3 (3) Z2H), BFREBICEL 2513 von Mises DEEICH T < BT F))
KXo TEDNEREZETIME L., 51T, HEMBEOERBMICIEIYa ) FE
® (H&RA. 4Z2R) ZEEBL, MALHBEOBEREICB I IAEESEEZEL =,

119



BAE WEIHVOREFRFE

HZEEFNDONRTA—FEIUTOLIC L TCEFORRERBMEERELE, EL,
MBS DONRTA—IDIBEON DNEIBHTHROERE TELIRVEBRICHHETELLD
CHRBINTWS,

(1) REL | |

W S L TEF LI NARB T OBERE (B) KoWT, EEEARBRICBITAN
EEAVL, KRA2ICX > TREBICREL /2, |

E=28N (kef/cm?) | . 4-3-3)

(2) BWEBBLIUW ‘

i) tij-sand model™® IZ BT BH/INT A —F

tij-sand model 13 6 DDNENTA—FEHL TS, £REHIE, INEDNTA-F
REERBRZ EONEFRBRICE > TREINDZIRETH S, LHL, BEBRHRBRICKTI-
THEONEBESLODEICET 2 MBRHE TR, EEEARR, 1-CEARBRBIV
LK EEARB L EOBRMBRBROANTON, BRNTOAZERRIITONRL>Z. &
D, FEOTEEREDEURIPHEEZRBEIN TV SHEEEARRICBIT S NEI
HIENRTA—FOBBEERE Lz, TLUT, BITREENEIREEWRICERTE S
XoikceEnsoEEREELE,

a BERICBIT DG (R) RGHEERICBIT 2 AHLTH O, NEERA
(0) EROEDBEBRVH S,
| 1+sind | '

= s (4-3-4)
ZZTIRROEMR® 2, NEPS 0ZREL, TOEERE-3-HRRATE &
Ic& D, R, BREL, ‘

d=~/15N +15 4-3-5)

b. IEME & O S CET 5 /85 A—% (C,, C.B8LUm) C,C,BLUmiI%EH
FEHARRICBITHEMTEBIUOBRFAREOREOT AL LY ERTOBEBRASRET REN
FGA—FTHD ((FE K-A-2-188).C,BLUCICDWTIZET DX 3725 E THRE
ERELRE, Thbb, C,, mPBIUOEEREE (B) OBICIIAROL S 2BR1HD
gA. 2. 2 (2) &R,

P™  3(1-2v,)P"

C.= e (4-3-6)

e

mKp'™ ~ mEp
2z, K, v, PBXUp TNEN, BHREHERE, KTV K, KGERS KT
BERHTHS. mZ203ERKETDH® EEHIZ, BEFOHERBPK(4-3-3)ITX2T
BB EEETIE, C.ERETDZLENTES, 2L, pRARCE>TEADD

DET B,
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4. 3 HEBWHBROTT I

L

1+2K, .
=—5 o,

ZZIT, KyB& Vo, 3 eNeTn@F It LEREES N EHVETH S,

—75, CERXEHEIZL THREL =

C,=1.15C, (4-3-8)

e TA LA —THTBNTI A=Y (0aBLUD,) aBXUD,IZDNTIIRERS
STrHONTVBMBRERR L OBEBRIRINTWARNED, XE®02 2582 2L, 2
DIEZREL 2.

ii) #5598 & 1172 Drucker-Prager DFEMEIT E DO WBEHEFTIICBIT B /8T A—%

5K & 4172 Drucker-Prager O REEEIZH DS WMBHEF)L ((HRA. 2. 4 (2) 2B 12
DT, OBABOTHICESBMEREBLIBS I LA 52 L —KiEOB R TNEhE
<, OWBERDNEELBVERETE, TONTA—FI1, NEEEE (0), WD
THEI (ay) BEXPEBIURVTHD, NSOV TUTOLI ICZOEEREL
7z,

a. NHEREEIRA (¢) tij-sand model [N « HHDOHEME (fHRA. 2. 4 (1) BH]) T
KO TEZDHENREIND, L5 T, Drucker-Prager DEMEL DBEESMHE R DD,
BBRF QIS T RITBNT, WENR—HTEHDEHEEL, ¢ ZRELE,

b. BEDSTHESE (ay,) —fRIC, BRUOSA LAY 22—, Thbb, &4
BOTHERABOTHADLIE, BHARSRRBEICET RS EFEHELTE— 7 Es
Y. TDR, BAKOTHOEME &EBITRBOTALBEAMOTHDHOMEIZIHD L,
RERETRIREEOE RS, SEOMBITIE, B2, BEREICBIZYA LIV —
REZERE TS0, BHEOTAHABOHIIYOELE,

c. BIERE (B) BRURTY U H (v) X@-3-6)DBEREFAL, XRNICL->TE
ERDz. IZL, BTV 2 (v) i3 tij-sand model KBIF B HD E—HI =,

(4-3-7)

3(1-v )P,
mC,p™

(3) it

i) I3 - FIERIC K 2 HBREETIVICBITEZNT A—F
MBI - FRERIC K > TRESNAZHBEETIVY (A, 2. 3 (3) 3R 12420H
FNIA—FEZHEL TS, INSLSMNCBEERRIES (p,) LBESEL (OCR) b
LD ZEEHIRETIENBROEEERBATHEDICREERNTA—FITH 2, &
B, FEEEICH L TITON /R R E I EEEARR, WHERR, S¥ESRR, —8F
MRBRBLUO3HMUUBMRTH S, T2, TNO5OKEEAW, LTk > AFIEC
Ko TNFGA—FEREL,

E= (4-3-9)
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FAE WEZHHONEHRHLE

A JEREN () EEEERBRAEEINTLEE, TORBRERIC BT DERE
B (C) HBRRICE->TAERE LR, | . -
A =0.434C, (4-3-10)

 EEEEHBITDNTORVRECA—BNTH > TOEEEERBRITDNREI

BUBYEEEERRERIEEOTNNE L RADHE, XM 2BEICLTLER
gL,
b R (0 —HEMRBIC K B IEPKIERE (c) & EORMICITROBIRD 2N
RINTWD, | | | - |

E =210c, I 4-3-11)
%, x&EEOMIZKROBIENS 5.

K__3a-2VX1+er'
B E

T, vBE e, BTNTIRT Y P HA S R EABICBIT R TS5, LEdio
TR@-3-1DER@-3-12) &> Te, M5 K EREL T2,
G BRREBICBIBEAE (M) M EAESEHCED S NRERA () tomicid
ROBRDBD S,
- 6sing’
3-sing
BEFEDBIZE™ 5 5 KBRIBERIC BT 2810 ¢ 12 30°~36° TH B Z &M SNTHY, &
BBV THZDEZRAY, X@-3-B)IcL>TM ZREL . |
AR RECBITBHAL () n CEREBRBICBTSHELERK (KN)
EDBIITK OB S 5.

3(1- K,M)
nKO = 1+2K0(NC)

(4-3-12)

(4-3-13)

(4-3-14)

E7z, Jaky KEKNTK,NY & ¢ OMIIZROBERENH 5.

- KM =1-sing 4-3-15)
LEMRST, o TRESNEM DSEEEINS ¢ 2R (E-3-15ICRAL, BonkK MY
ER@E-3-1HITRATHZ &k D, g BREL,

e. EERRIES (p,) BIUBEEL (O.CR) p,BELVO.C R FEEEHEHABRD
BRICEDERELEZ. £, BEEFRBRVIERE SN TOLARVEIZDWTIIEEFE O
RED 2BEICLTENS OEERELE,

ii) von Mises DEEEIZE T BEEETINICBIT D NENTA—F

KT RFREBICEL 2RO L0 FEEEE2ERHT 572D von Mises DEHEIT
HEOSHBMET N, BENIA-FTHEIHEN (0, BERNIA—-FITHIEBX
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4. 3 BHEBEHBROTTIIL

Vv ENI 2BBONRIA—FEFLTNS, ZNENIONT, UTFDES>cZnfEz
REL =,

a fiES (o) ARk TREINEBLONEEFINEOBRAEEED
O, MUELPRAREICELEEZO-RIETABIKBHERD, 20 12%c &L=,

b. MUERE (BE) BLUORTVUH (v) B - FERIC K B BBHETINICBITS « &
VERRICHEAT DI LICE D ERZRE LR, 2B, TOB, vELT, B - FEicks
HPEETIVICBIT2EEZTOETEH N,

E:3a—2wu+e0p
K

(4-3-16)

UEDEISWT L TZOMBEZREL, Bl I 2l —2a o BEBmRARE 2 4]
HETHBE TELDLIICHABINIENENTA—F 2K 434 BLUE 435177,
4. 3. 5 HEROWHIREE

BESZaL—aillRALEAZETNOS S, BEMETIVTH S tij-sand model
BIOHBSH - FIEHETIVONWTN S ZOXEEIIEHREBITKEL TS, LAENST, #
BONFEHEZNEICHEET 201013, HBNOKRITREZEECHEETIZENEE
THD. AMATEIMBREN S/ ONLBBENARER (y) BLOKPEMARKE

B (y) 2RV, ROXSRFIEHY, BEMETORIREZHEEL 2.
Y, EMBECBIT2LHOE (6,) 2RRACLVDRET S,

¢, = J.Ozl v,dz +LZ Y dz

2T, 2, BKUWzIiL, WERANSHTRMETOREBLUG , 2RO ZFEEEZNEN

4-3-17)

*-4-3-4 JENTA—4 (RCEFRITEHD)

X5 HEETFIV Parameters
S1 A E=10.98MPa, v=1/3
S2 A A E=104.27MPa, v=1/3
S3 A E=164.64MPa, v=1/3
S4 tij-sand model ~ [C=1.10x10-2, C¢=0.74x10-2, m=0.3, 0=0.65, R¢=3.00, D;=-0.10, v=1/3
Cl | ¥4 - FIEBES)L |A=0.0563, x=0.00563, M=1.20, v=1/3, 1xx=0.75, e,=1.05
S5 tij-sand model ~ [C;=0.94%102, C=0.63x10-2, m=0.3, 0:=0.80, R¢=4.87, Dy=-0.20, v=0.20
S6 tij-sand model C=0.64x102, Ce=0.46x102, m=0.3, 0=0.95, Rt=7.55, D=-0.60, v=0.20
C2 | B - FIERETIL |A=0.563, k=0.0143, M=1.20, v=1/3, N;;;=0.75, €,=1.20
C3 | #AJE - MIEBEFIL [A=0.563, ¥=0.0143, M=1.20, v=1/3, N,=0.75, e,=1.70
C4 | 1 - FIEBETIL [A=0.563, x=0.0143, M=1.20, v=1/3, M};=0.75, e,=1.70
C5 | M3 - MIEBETIL [A=0.563, k=0.0143, M=1.20, v=1/3, Nko=0.75, €,=1.70
S7 tij-sand model ~ |C=0.56x10-2, C,=0.46x10-2, m=0.3, 0=0.95, R¢=7.55, Di=-0.60, v=0.20
C6 | M3t - FIEETIL [A=0.563, k=0.0143, M=1.20, v=1/3, N;;=0.75, e,=1.70
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WAE BTN ONE T
£ 4-3-5 FFEINTA—% (PHEDREEHD)

X5 hETTIN Parameters
S1 M E=18.9MPa, v=0.2
S2 G BEES E=37.8MPa, v=0.2
S3 B E=72.5MPa, v=0.2
S4 LN E=15.8MPa, v=0.2
Cl1 WA E=18.9MPa, v=0.2
C2 MM E=25.2MPa, v=0.2
S5 B E=31.5MPa, v=0.2
S6 E LN E=72.5MPa, v=0.2
Cc3 | et - mEREFIL |A=0.0360, k=0.00899, M=1.635, v=1/3, Nx=0.75
S7 tij-sand model ~ |C=8.77x103, C,=6.20x10-3, m=0.3, =090, R¢=5.83, D=-0.36, v=0.325
C4 | BF - FEEFIL |A=0.0450, k=0.00563, M=1.551, v=1/3, k=0.75
S8 tij-sand model  |C=1.90x102, C=1.35x10-2, m=0.3, 0:=0.85, Ri=4 .49, D=-0.3, v=0.325
S9 tij-sand model  |C=5.93x102, C,=4.19x10-2, m=0.3, a=0.65, Rg=3.36, D=-0.15, v=0.325
S10 tij-sand model  |C=2.56x102, Ce=1.48x102, m=0.3, a=0.85, Re=4.56, D=-0.20, v=0.325
C5 | B - FEBESTIL |A=00257, k=0.00642, M=1.551, v=1/3, N=0.75
St tij-sand model  |C=6.43x102, C,=3.71x102, m=0.3, =055, R=2.49, D= 0.15, v=0.325
C6 | BrHE - FIESIL |A=00692, k=0.0173, M=1.179, v=1/3, Nx~0.75
Cc7 | B3 - FEETIL |A=0.0309, €=0.00773, M=1.551, v=1/3, Ny=0.75
S12 tij-sand model  |C=4.80x102, C.=2.77x10-2, m=0.3, a=0.75, Ri=3.89, D=-0.18, v=0.325
C8 | #Mh - MIERES)L |A=00592, k=0.0148, M=1.221, v=1/3, n;=0.75
S13 tij-sand model  |C=5.99x102, C.=4.14x10-2, m=0.3, 0=0.80, R¢=4.02, D=-0.20, v=0.325
C9 | MM - FIERET)L [A=0.1021, k=0.00681, M=1.551, v=1/3, 4x=0.75
S14 tij-sand model  |C=5.69x102, Co=4.94x10-2, m=0.3, =090, R¢=4.60, D=-0.45, v=0.325
C10 | ¥k - MEBETIL [A=0247, ©=0.0124, M=1.418, v=1/3, N:=0.75

RLTWS, —F, BEBIZBTZKELFRAOAERINS (0,) ZRAICK> TRET 2.

o, =K,0',

T, EELAESCICWEE - WEBOK EIZ0S &R, £, HitkLOK EIZ4. 3.

(4-3-18)

3 (3) tBnwTHkESNEZKN Lo cRrR EAV, XRICL->TRELZ.
K, =+/O.CRKM

4-3-19)

DM, BT BRSBTS A—F E L THEOBKERBIUOMBLESET NS, #
+BLUBE - BBICOWTIEAE & D EOMERE? 2BEICLUTRE L, Xk, K
+ETIE, BARKIEEEERR, FRLIVERBOBRZAVWTREL L. & -4-3-
6 BLUN 4371, TNFNRCHFFT MBIV FHOMENORKMES I al—2 a2l
BUIAHBOYEREICETAENIA—FEZRLTVS, ZEL, IN5OHHREOR
SERIETIIHIOME TICHES B OILNIEEL 2h o 7.
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4. 3 BBRBERROETIME
#-4-3-6 HWROVHIREICETS/NT A—% (RCHFHFTHH) (TD 1)

No. | ®# ifg‘;ﬁ 7@@:&2 fg I T PY: 2T fnﬁiﬁ
1 S1 16.76 8.38 0.50 1.0 0.80 2.00E+01
2 51 36.06 18.03 0.50 1.6 (.80 2.00E+01
3 Si , 52.63 26.31 0.50 10 0.80 2.00E+01
4 82 67.08 33.54 0.50 1.0 0.80 2.00E+01
5 S3 79.94 39.97 0.50 10 0.80 2.00E+01
6 3 94.23 47.11 0.50 1.0 0.80 2.00E+01
7 84 107.51 53.75 0.50 1.0 0.80 2.00E+01
8 Ci 12500 62.50 0.50 1.0 1.05 1.00E-02
9 S5 143.13 71.56 0.50 1.0 0.80 2.00E+01
10 85 154.64 77.32 0.50 1.0 08 | 2008401
1 S6 16491 6596 | 0.40 10 0.80 2.00E+01
12 $6 175.15 70.06 0.40 1.0 0.80 2.00E+01
13 2 18360 100.56 0.55 12 1.20 1.00E-02
14 C2 193.67 77.47 040 1.0 0.80 1.00E-02
15 C3 209.78 119.59 0.57 13 1.70 2.00E-03
16 c4 228.63 130.34 0.57 13 1.70 2.00E-03
17 cs 247.03 140.83 0.57 13 1.70 2.00E-03
18 Cs 262.81 149.83 057 | 13 1.70 2.00E-03
19 cs 27447 156.47 0.57 13 | 170 2.00E-03
20 cs 28257 161.09 0.57 13 1.70 2.00E-03
21 cs 288.06 164.22 0.57 13 1.70 2.00E-03
2 cs 291.90 166.41 0.57 13 1.70 2.00E-03
23 s 295.19 168.28 0.57 13 1.70 2.00E-03
24 cs 297.93 169.85 0.57 13 1.70 2.00E-03
25 cs 300.13 171.10 0.57 13 1.70 2.00E-03
26 cs 30229 17233 0.57 13 1.40 2.00E-01
27 cs 304.40 173.54 0.57 13 1.40 2.00E-01
28 cs 306.17 174.54 0.57 13 1.40 2.00E-01
29 7 307.73 123.09 0.40 10 0.80 2.00E+01
30 87 309.24 123.70 0.40 1.0 0.80 2.00E+01
31 $7 31054 12422 0.40 10 0.80 2.00E+01
32 S7 © 31162 12465 0.40 10 0.80 2.00E+01
33 s7 31248 124.99 0.40 1.0 0.80 2.00E~+01
34 7 31323 12529 0.40 1.0 0.80 2.00E+01
35 7 313.88 12555 0.40 10 | o080 2.00E+01
36 87 314.42 12577 0.40 1.0 0.80 2.00E+01
37 7 314.85 125.94 0.40 10 0.80 2.00E+01
38 7 31528 126.11 0.40 1.0 0.80 2.00E+01
39 87 31571 126.28 0.40 10 | os0 | 200E+0
40 $7 31614 126.46 0.40 10 0.80 2.00E+01

125



BAE WEIFMOMEIRE E
#-4-3-6 HWROMHIREBICET /8T A—F (RCEFITBH) (£D2)

No. | m# ‘iffpi)’f *J‘z(ﬁkf:)”m Ko |BEE | R ﬁﬁiﬁ
41 S7 316.57 126.63 0.40 1.0 0.80 2.00E+01
42 87 317.11 12685 (.40 1.0 0.80 2.00E+01
43 S7 317.76 127.10 .40 1.0 0.80 2.00E+01
44 87 318.41 127.36 0.40 1.0 0.80 2.00E+01
45 S7 319.05 127.62 0.40 1.0 0.80 2.00E+01
46 S7 319.81 127.92 0.40 1.0 0.80 2.00E+01
47 S7 320.67 12827 0.40 1.0 0.80 2.00E+01
48 57 321.53 128.61 0.40 1.0 .80 2.0E+01
49 S7 322.40 128.96 0.40 1.0 0.80 2.00E+01
50 S7 323.26 129.30 0.40 1.0 0.80 2.00E+01
51 S7 324.34 129.73 0.40 1.0 0.80 2.00E+01
52 S7 325.63 130.25 0.40 1.0 0.80 2.00E+01
53 §7 32692 130.77 0.40 1.0 0.80 2.00E+01
54 C6 32795 220.00 0.67 1.8 1.70 5.00E-04
55 Cé 328.72 220.51 0.67 1.8 1.70 5.00E-04
56 Cé6 32048 221.02 0.67 18 1.70 5.00E-04
57 (o 330.25 22154 0.67 1.8 1.70 5.00E-04
58 C6 331.01 222.05 .67 1.8 1.70 5.00E-04
59 C6 331.77 222.56 0.67 1.8 1.76 5.00E-(4
60 C6 332.54 223.07 0.67 1.8 1.70 5.00E-(4
61 C6 33330 22359 0.67 1.8 1.70 5.00E-04
62 Cé 334.07 22410 0.67 1.8 1.70 5.00E-04
63 Cé 334.83 224.61 0.67 1.8 1.70 5.00E-(4
64 C6 335.60 225.12 0.67 1.8 1.70 5.00E-04
65 Cé 336.49 22572 0.67 1.8 1.70 5.00E-04
66 C6 337.51 226.41 0.67 18 1.70 5.00E-(4
67 Cé6 338.78 22726 0.67 1.8 1.70 5.00E-04
68 C6 340.31 228.29 0.67 1.8 1.70 5.00E-04
69 Cé 342.09 22948 .67 1.8 1.70 5.00E-04
70 Cé 344,13 230.85 0.67 1.8 1.70 5.00E-04
T C6 346.68 232.56 0.67 1.8 1.70 5.00E-(4
T2 Cé 34974 23461 0.67 18 1.70 5.00E-04
73 Cé 353.30 237.00 0.67 1.8 1.70 5.00E-04
74 C6 35840 240.42 0.67 18 1.70 5.00E-04
75 Cé 366.04 245.55 0.67 1.8 1.70 5.00E-04
76 C6 376.36 25247 0.67 1.8 1.70 5.00E-(4
77 C6 389.36 261.19 0.67 1.8 1.70 - 5.00E-(4
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4. 3 BEBEHHRBROETTIVE

% -4-3-7 HMBOFEREBICET S5 A—F (RIBO#EENN) (2D 1)

No | EH ifp’;’f Mzajfgm P ki | mEew | mms iﬁiﬁ
1 S1 8.57 4.29 (.50 1.0 0.63 2 .00E-02

2 S2 23.37 11.69 0.50 1.0 0.63 2 .00E-02
3 S3 40.51 20.26 0.50 1.0 0.63 2 .00E-02
4 S4 61.29 30.64 0.50 1.0 0.63 2 .00E-02
5 Ct 78.02 39.01 0.50 1.0 0.63 8.00E-04
6 Cc2 91.49 45,75 0.50 1.0 0.63 8.00E-04
7 85 101.74 50.87 0.50 1.0 0.63 2.00E-02
8 S6 11291 56.46 0.50 1.0 0.63 2 .00E-02
9 C3 126.02 63.01 0.50 1.0 0.75 1.84E-06
10 87 136.27 68.14 0.50 1.0 0.63 2 .00E-02
11 C4 151.89 106.32 0.70 1.0 0.96 7.80E-07
12 S8 166.20 83.10 0.50 10 0.63 2.00E-02
13 859 175.55 87.78 0.50 1.0 0.63 2 .00E-02
14 S 10 189.58 94,79 0.50 1.0 0.63 2 .00E-02
i5 Cs 205.94 144.16 070 1.0 072 4 B4E-07
16 $11 222.57 111.29 0.50 1.0 0.63 2 .00E-02
17 Ccé 23572 165.01 0.70 10 0.70 5 24E-07
i8 C7 247.95 173.57 0.70 1.0 0.70 5 24E-07
19 S12 258.56 129.28 0.50 1.0 0.63 2.00E-02
20 512 264.28 132.14 0.50 1.0 0.63 2 .00E-02
21 C8 268.34 187.84 0.70 10 0.68 5 .24E-07
22 C8 271.13 189.79 0.70 1.0 0.68 5 .24E-07
23 Cc8 273.24 191.27 0.70 1.0 0.68 5 24E-07
24 C8 274 .86 19240 070 ‘1.0 0.68 5.24E-07
25 $13 276.16 138.08 0.50 14 0.63 2 .00E-02
26 S13 277.30 138.65 0.50 14 0.63 2 .00E-02
27 §$13 278.29 139.15 0.50 14 0.63 2 .00E-02
28 513 279.12 139.56 0.50 1.4 0.63 2 .00E-02
29 S13 279.85 139.92 0.50 14 0.63 2.00E-02
30 S13 28047 140.24 0.50 14 0.63 2 .00E-02
31 $13 281.04 140.52 0.50 14 0.63 2 .00E-02
32 513 " 28156 140.78 0.50 14 0.63 2 .00E-02
33 s13 282.08 141.04 0.50 14 0.63 2 .00E-02
34 $13 282.60 141.30 0.50 1.4 0.63 2 00E-02
35 $13 283.12 141.56 0.50 14 0.63 2 .00E-02
36 C9 283.60 141.80 .50 28 1.06 3.53E-08
37 Cco 284.04 142.02 0.50 2.8 1.06 3.53E-08
38 Cco9 284.57 142.29 . 050 28 1.06 3.53E-08
39 C9o 285.23 14262 “0.50 28 1.06 3.53E-08
40 Cc9 285.94 14297 0.50 2.8 1.06 3.53E-08
41 Cco 286.65 14332 . 050 2.8 1.06 3 .53E-08
42 C9 287.35 143.68 0.50 . 2.8 1.06 3.538-08
43 Cc9 288.06 144.03 0.50 2.8 1.06 3.53E-08
44 Cc9 288.76 14438 0.50 2.8 1.06 3.53E-08
45 Cco 289.38 144.69 0.50 2.8 1.06 3.538-08
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BAE WBEXFIOHEIFRFE

# 437 HWROGHIREBICET ST A - (FEOF|EN) (Z0D2)
No. | B2 i:fpz}’f qugzm Pl ke | mEm | msut (i?ﬁ)
46 Cco 28991 144.95 0.50 2.8 1.06 3.53E-08
47 Cco 290.35 145.17 0.50 2.8 1.06 3.53E-08
48 C9 290.70 14535 0.50 2.8 1.06 3.53B-08
49 814 291.09 138.27 0.47 1.0 0.63 5.28E-04
50 S14 291.50 138.46 047 1.0 0.63 5.28E-04
51 Si4 291.61 138.51 0.48 1.0 0.63 528E-(4
52 S14 29223 138.81 048 1.0 0.63 5.28E-04
53 S14 292.96 139.15 0.47 10 0.63 3.28E-04
54 S14 29379 13955 047 1.0 0.63 5.28E-04
55 §14 294.67 139,97 048 1.0 0.63 5.28E-04
56 Si4 295.61 14041 048 1.0 0.63 528E-4
57 §14 296.49 14083 047 1.0 0.63 5.28E-04
58 $14 297.32 141.23 0.47 1.0 0.63 5.28E-04
59 Si4 298.05 141.57 0.48 1.0 0.63 5.28E-4
60 514 298.67 141.87 048 1.0 0.63 5.28E-4
61 S14 299.19 142.11 047 1.0 0.63 5.28E-04
62 Si4 299.60 14231 047 1.0 .63 5.28E-(4
63 C 10 26997 14998 0.50 28 1.06 3.47E-08
64 C 10 300.28 150.14 0.50 28 1.06 3.47E-08
65 C 10 300.67 15034 (.50 28 1.06 3.47E-08
66 C10 301.15 150.57 0.50 2.8 1.06 3 47E-08
67 C 10 301.62 150.81 0.50 28 1.06 3.47E-08
68 C 10 302.09 151.04 0.50 2.8 1.06 3.47E(8
69 C 10 302.63 151.32 0.50 2.8 1.06 3.47E-08
70 C 10 303.26 151.63 0.50 28 1.06 3.47E-08
71 C1o 303.89 15194 0.50 28 1.06 3.47E-08
72 C 10 304.52 152.26 0A5‘0 28 1.06 3.47E-08
73 C10 304.59 152.30 0.50 2.8 1.06 3.47E-08
74 C10 305.38 152.69 0.50 28 1.06 347E-0R
75 C 10 306.16 153.08 0.50 2.8 1.06 3.47E-08
76 C 10 306.95 15347 0.50 2.8 1.06 3.47E-08
77 C 10 307.81 153.90 0.50 28 1.06 3 47E-08
78 c10 308.75 154.37 0.50 2.8 1.06 347E-08
79 C 10 309.81 154.90 0.50 28 1.06 3.47E-08
80 C10 310.98 15549 0.50 28 1.06 3 47E-(8
81 C10 312.28 156.14 0.50 2.8 1.06 3.47E-08
82 Cc10 313.95 156.98 0.50 2.8 0.68 3.47E-08
83 C10 316.16 158.08 0.50 28 068 3.47E-08
84 Cc10 318.94 159.47 0.50 2.8 0.68 3.47E-08
85 C10 322.42 161.21 0.50 2.8 0.68 3.47E-08
86 Cc10 326.79 163.39 0.50 2.8 068 3.47E-B
87 C10 332.21 166.11 0.50 2.8 0.68 3.47E-08
88 C10 33891 169.46 0.50 2.8 0.68 3.47E-08
89 C10 347.21 173.60 (.50 2.8 0.68 3.47E-08
90 C 10 357.70 178.85 0.50 2.8 0.68 3.47E-08
91 Cc 10 370.67 185.33 0.50 28 0.68 3.47E-08
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4. 3 BBBEHBOET I

4. 3. 6 HNMALHBEIOMOEREBEHOET I

PUEE &3tiR & O OBERRBERMIOBE T A ESOFEE2EEICZTS, Z0ED,
HB LB OMERED SO EEEBREE 2 TBICHET 2 2 LIXEEICRETDH
%, LIAT, ZMRICBIZEKME I 2L — 3> 00BN, BHERFRBR2ETNIC
BETHILELTHD, LT, Bl I al—aTRESEFRRNESNE
VRO A D406 MEEBENE ZORENFREHEL, TNo2EERBEI I 21—
aYIlEATAI LI,

X -4-3-3 IZMBIN 2O D A Z2EXNICER L TWVWS, 22T, Y8XKEICBITF3E
B AEEEBEIG I EEARICE> T2 RDBIENTE S,

fi=$li(l’i-l’m) (4-3-20)
TZi, f BMRKMICHY 2 MEERBISHE, DIRME, [IIHRREOES, P BLY
P, BRETNTNEZABREC BT 2MOMNTH S, K-4-3-4 BLU-4-3-513K(4-3-19)IC
Ko TROEEZTNETNR CHAFTEMB L OHHOFENICBIT 3RO BEEESE S
FETORTEORERERLTVS, WTFIOK
N5 HHOBEHEBERFEIIRECHBRMEITEL - <> P
TRESEROTWBIENDND, BEHEEEG i
NEOREREICIDONWTERT S E, RCEMT
HEHOBE, BEEEBIEAHEIRIFEEAEDRBEIIC L
BOWTHTROBMEE BICHEIMLTHD, HiE
RE—J&FK>TWARN, —F4, HEDEEMD
BE, WAERMSGLIOES & %E 9.85m ~11.8m DX
MZRE, AHBRERAIER—EC—/EE2RL
2%, WTEOEMELBIIBILTNS, 20
KO EHBEEREEBITWICRE TS0,
RCEBFAIEMBLTFROMEMN TREFNENNT V7 —B LUV M) Y =7 — D
BEHETNVZERAVWDZEELE (BENTNK -43-6 BLUK 4-3-7), Zh5ETa1lh
EROBEE (HRA. 4. 32M) LLTHX, MEHBEOREREZEH L, &-
4-3-8 BE U -4-3-9 B ZNETNR CHATFT BHIB L O 0 ST T 2 BEIEH T
DINTA—=FZRLTWS,

X -4-3-3 AW BL O8N0
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FATE MWEFVOME T

250 '
: ?@%ﬁ ~FE 3.8m
= 2004 (RE38m~60m
é’ : EFE 6.0m ~ 8.5m
&‘E - %R 8.5m ~ 13.2m
1504 VR 13.2m ~ 15.2m

EE 15.2m ~ 16.7m
CEE 16.7m ~ 19.3m
: BEE 19.3m ~ 24.0m

- R 28.6m ~ 32.1m
(YR 32.1m ~ 34.1m

ANXOD>OCOerom

20 40 60 80 100 120
HiEEIL T & (mm)
K -4-3-4 FOBEEESHESHELTREOREE (R CEHFITH)

12 W HET ~ T 2.95m
® : 2% 2.95m ~ 6.95m
é‘ A 7EFE 6.95m ~ 9.85m
2 & EE98m~11.8m
X O %EEE 11.8m ~ 16.05m
R O : ¥ 16.05m ~ 18.05m
%ﬁj A : YEFE 18.05m ~ 22.9m
P O TRE 22.9m ~ 25.15m
= X : R 25.15m ~ 26.85
iy
120

FISAIL T & (mm)
K -4-3-5 HiOAEBREBEIESMBELTREORMRK (FH0MEH)

1 XEFORLEIR3. 5. 3BMW
>

WS

-4-3-6 BEBEHTTIV ONMUZ7—)
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4.
GS
A
e
f — =N
max| ‘ " +As
k
) XEFDEEIL3. 5. 3BME
1
L
WS
K -4-3-7 BE8EHETIIL (FJUZ7—)

3 BREEARBROET I

®-4-3-8 BEEEFHTTINICBITEINT A—% (R CEHRITEH)

No Ks (Mpa/mm) Kn (Mpa/mm) h, (Pa/mm) f, (kPa)

1 9800 9800 0.98 215.60

2 9800 9800 0.98 215.60

3 9800 9800 0.98 78.40

4 9800 9800 0.98 78.40

5 9800 9800 0.98 137.20

6 9800 9800 0.98 137.20

7 9800 9800 0.98 49.00

8 9800 9800 0.98 49.00

9 9800 9800 0.98 176.40
10 9800 9800 0.98 176.40
11 9800 9800 0.98 215.60
12 9800 9800 0.98 215.60
13 9800 9800 0.98 98.00
14 9800 9800 0.98 98.00
15 9800 9800 0.98 29.40
16 9800 9800 0.98 29.40
17 9800 9800 0.98 9.80
18 9800 9800 0.98 9.80
19 9800 9800 0.98 17.64
20 9800 9800 0.98 17.64
21 9800 9800 0.98 17.64
22 9800 9800 0.98 25.48
23 9800 9800 0.98 25.48
24 9800 9800 0.98 25.48
25 9800 9800 0.98 25.48
26 9800 9800 0.98 25.48
27 9800 9800 0.98 25.48
28 9800 9800 0.98 196.00
29 9800 9800 0.98 196.00
30 9800 9800 0.98 196.00
31 9800 9800 0.98 196.00
32 9800 9800 0.98 196.00
33 9800 9800 0.98 196.00
34 9800 9800 0.98 196.00
35 9800 9800 0.98 196.00
36 9800 9800 0.98 196.00
37 9800 9800 0.98 196.00
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AT WEEHORE LR

% .4-3-9 BERIEFTTIVICBIT B85 A—4 (il #E )
No. | Ks(MP#mm) - | Kn(MPa/mm) | h,(kPamm) | h,(Pa/mm) f, (kPa) T, kP2)

1 ) 9800 113E:01 9.80F-03 14.29 5488
2 9800 9800 L13E-01 9.80E-03 14.29 54.88

3 9800 98300 323E-03 9.80F-03 15.44 14.90
4 9800 9800 323E-03 9 80E-03 15.44 14.90
5 9800 9800 -8 DAE-(2 8.04E+01 18.33 1833

6 9800 9800 8. 04E-(2 -8.04E+01 18.33 18.33
7 9800 9800 176E-01 9.80E-03 59.09 7840

8 9800 9300 1.76E-01 9 80E-03 57.33 7840

9 9800 9800 -1 08E-01 -LOSE+02 21.17 2161
10 9800 9800 -1.08E-01 -LOBE+(2 21.17 2161
11 9800 9800 -1.08E-01 -1OBE+(2 21.17 2161
12 9800 9800 -1 6201 -162E+02 39.57 41.65
13 9300 9800 -1.62E-01 -1.62E+02 38.74 41.65
14 9800 9800 8 33BN 833E+01 37.91 39.98
15 9800 9800 -8.33E-02 -8.33E+01 38.32 3998
16 9800 9800 8.33E-02 833E+01 37.49 3998
17 9800 9800 7TE4E01 9 80E-03 9.56 6742
18 9800 98300 76AE-01 9 80E-03 10.54 6742
19 9800 9800 3.82E+00 9 80E-03 11.52 81.54
20 9800 9800 3.82F+00 9 80E-03 12.25 61.15
21 9800 9300 382E+00 9 80E-03 1.01 61.15
2 9800 9800 3.82E+00 9 .80E-03 11.52 61.15
23 9800 9800 3.82E+00 9.80F-03 12.01 61.15
24 9800 9300 382E+00 9.80E-03 11.76 61.15
25 9800 9800 9.80E-06 9.80E-03 61.97 6275
26 9800 98300 9.80E-06 9.80F-03 61.97 6275
27 9800 9800 9.80E-06 9.80E-03 61.97 675
2 9800 9800 9.80E-06 9 R0E-03 61.97 6275
29 9800 9800 9.80E-06 9 80F-03 61.97 6275
30 9800 9800 9.80E-06 9.80E-03 61.97 675
31 9800 9800 9.80E-06 9.80E-03 61.97 6275
32 9800 9800 9.80E-06 9 80E-03 61.97 6275
33 9300 9800 9.80E-06 9.80E-03 61.97 6275
34 9800 9800 9.80E-06 9 80E-03 61.97 Q75
35 9800 9800 9.80E-06 9.80E-03 61.97 6275
36 9800 9800 9.80E-06 9.80E-03 23.55 2554
37 9800 9800 9.80E-06 9.80E-03 23.55 25.54
e 9800 9800 9.80E-06 9 80E-03 23.55 2554
39 9800 9800 9.80E-06 9.80F-03 23.55 2554
40 9800 9800 9.80E-06 9.80E-03 23.55 2554
41 9800 9800 9.80E-06 9 80E-03 23.55 2554
2 9800 9800 9.80E-06 9 80E-03 23.55 2554
4 9800 9800 9.80E-06 9 80B-03 23.55 25.54
4 9800 9800 9.80E-06 9 80E-03 23.55 2554
45 9800 9800 9.80E-06 9.80E-03 23.55 2554
46 9800 9800 9.80E-06 9.80E-03 23.55 2554
47 9800 9800 9.80E-06 9 80E-03 23.55 25.54
48 9800 9800 9.80E-06 9 80E-03 23.55 2554
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4. 4 HBEHEHBRIIHT S TYPE-C TR

4. 4 HBISEEFHERCHT S TYPE-C Tl

4. 4. 1 WMOBHSH

(1) RCiBFRITBR

B -4-4-1 73R CHFRITEMOE N DG ICB T BB EEABRER BT REOREZ =
LTWa W, 28, MAEDT Oy MIK -4-22 1B 28HeHExhE LTS, FOH
THER T 5 RER 18m X TOMICEZITHAL TS, Chid, ZOEEETOHEN
WEBEBIUOBERO LI > TERINT NS D, FERICHBWL TRIES N2 BRI
HNINRENDT2TedTH D, —FH, HEETHDEEKN 20m~35m TIFEAIZF & A ERD
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NiL, WMERED SHEROES ETOEMBROMBEWEICETIULT B E LI, H
BEOBREBEEEZHEZICERTEREDTH S,

(2) PIBYEER

B -4-4-2 3R D BN OB S ICB T 2B ERATHABRERE S MITEEO-BEZ R L
T2, 28, HHOT 0w MIK -4-2-71CB T30 FTHF—J 5L TS, EH
HBEER (K-4-2-528) CHEHL ST, FEOBNTEEICH UIFIFESEICRILTY
%, BIGEG R BRAER TR RITEFT O WD 5 BB E TOLETOMEL ~JL
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TEREENTWS, £, HPIIIHBEOMFEHETRLTWS, § 7% 50mm 272
HETHERETIE 10% BEQERLEABOTALNECTWERN, TLT, TOREM
BREEOEDO ZGEHFICRSNTWS, 5 4Y60mm 12725 & 5% DEFEEAROT 4
BNECBHEBE T EOBEN SN LS ICHARLTBY, TOBRIJIZEESBICE-T
V5o § A% 80mm LA EIZ7E D & 5% DIERLEAMTOT BHVEL B EIRIE L EDEED 5 B
NBEICBRITHARLTWD, ZLUT, BITORKEETHS 5, 2% 100mm [TE L 72k
RIZBWTELNBELI, THEHDENPSK 4m M S ImBENZE 2 T, TORALITH
NNSRBABOTHLNECTWRY, T2bs, TROBRHOEREZRITE, i
MEEREAWOT AL EOEIE S L BDBENSOPHNAMEBED 2 DM NTE
U%. £/, TEDBEHBOFRICBNVTIES A1 80mm TiZ10% ML, & #¥100mm T
1315% A EDEFRLTABOT AP L EOBICEEICREL TELC TV,

EFREEABOTHOSMEBBROZNEOBRICER TN, 5 A1 50mm LAIFT
iE, W ORI BB EBIRIZZRD 5 ixy, 8 A160mm LA LIZ/D &, 5% DIER
ERAMOTHON ERBERONRBEIBIZEELICERDEoTWS, £k, 5 N
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TEDEEN S OERE (m)
25 20 15 10

20
254
a) Smax=20mm
30
TEDEEN S DOERE (m)
30 25 20 15 10
0 i 1 I 1
5_
o FERIRE 0%
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il
S
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25+
c) Smax=50mm
30
THEDEEN S DOFERE (m)
30 25 20 15 10
0 I L ! ~
5_
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E
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i
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254
) 5m=80mm
30
X -5-5-11

5. 5 FTEOEBEEEMBOERANZXL

THEDEN S OER (m)
30 25 20 15 10 5 0

0 ' ]

o[ RHIREE —

25
b) Smx=40mm

30

TEDEN S OEHE (m)
30 25 20 15 10 5 0

0 1
54
o EHIRE T
E
154
i
5 \
20+
254
d) Bmax=60mm
30
TEDEENS OFEEE (m)
030 25 20 15 10 5 0
5_
o EEIRE
E
154
2
5
204
254
f) 5m6x=100mm
30

TR DEEDKTZEM DI AE S HFRE TOR AW O T B DN DZEAL

100mm IZE LR RIZBNTELS 03 E D10, BEREERLZEIICBVTAREREA
MOTHNECTED, WHFE, TEOBEBLORERICE> THENAERTIE, 20
EIZ RN S RBABOTALNELC TV RN,

(3) BABIDT HAHEORM

TEOBEMMBICET LAV THOLMICDONT, LEDEOERIVNS < HHE



BOE VUERICBIT L L EORETEMBO 3 XTHERREE
SHFRET & DOIREE (m) SERED & ORERE (m) SRR S ORERE (m)

0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
] 1 1 30 - 1 1 A 30 L 1 L 30
a) Smx=20mm ) b) 8m=40mm ) Smax=50mm
-25 F25 25
E E E
—20% QOQ —20%
53 53 H
1S 1S 158
104 -105 -109
10%_ {iiﬂl 10% &_g &f{
{5'%“ -5 -5 s
o) 0 0 0
SHRRE A S DFEBE (m) SFRE S OEBE (m) SEHED S OEEE (m)
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
1 1 Il 30 ) . Il 30 Il Il Il 30
d) Smaxz:()()mm e) Smax=80mm ) Snm:l()()mm
25 25 125
G 3 2
—20% —20% —20%
B e B
153 L5 152
10% -10.0 100 100
5% B BE B
— H H H
. 5 L5 -5
0 0

Y Y Y
[-5-5-12 HEOBEOKTEROBMICHES EAKOT HOHEE TOFEAHOLL

IR EN TR VER T, NI/ EABMOTANLEDETH2E
WOEDREIZELCTNWS, —F, HBHKERTAROT AT LEDELE, &I, +
BOBRBMOEEOWANEEMEICUNEL RN, TEDBEOEENEAL, WEROHE
FEMNBEEIT/RD EEDHITHMNICHDREABMOTHOIMBIIMHENT B, ZZL, BHiE
BTIHEBRPORERBABOTANEL S, 2L T, THEOENSHEEE THEGL 28
ROWBEHENHREIND L, ZOWAITBNWTHERTABOTAREL S, 20D, &
WO T B ORI LB OB DIRHIEE LD S HRE IR > TRELZADEL D
2725,

5. 5. 6 THOEETEMBOZEAHN=ZXLY

BlERRTEZL DT, LEDBEEEMBONZREILS 27 50mm IEL ZREAICH
WTRESEEL TS, §abB, § A 50mm KT, MBOBREIRHTHICLIE
CTWAal, £k, ZUTWRHERMD S IKHELTHEDRE<ARL., LT, MK
0 BRI & SRE AP B AT DT B O 5310 R M O T BHBR 7R IS BIFR 2338 8 5 iz,
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5. 5 +THOBREEMBOEEAIZILA

N L + tEE
| IR DT AL & N % g}
' g \\ & B

D

27&2

Vi

%7’3.1*7(
X -5-5-13 T HEOEESEMBIZIHBITS B -5-5-14 THOEBEEEMEBEOLE
BRI & T RO EHORER e RS

8 A%50mm LA LI/ B &, SR AT 180 BEEEED S M 1A T L 7 i
BOREND, LEDBEOKEEMOBINCENEEROMBIIZT 24, 2+ 0EEH
TREEAZN., ZLUT, LEDEOKEEMOKRE S ICEDS THEDE, BETBLN
BRI X > THENZRROES & L EOBEOERICH L T ERRELMARET S
B EITIF—BL, £, HBROKEIZEAOMOTLNEL 2 ERIIHER S FITEE
LTWs, ZhH0MM 5 HEDBERBEOET EBEROEROBERICD W TICZR
T, £9, TEDBOEHINE  FEMBICHBRAEEL TOELERTIE, +
HOBOERIC L > TERHBRICEL 2N BT 2B SNIHBL, ERLEFET
FHFEICEC S, TEDBEOEHOBMKICHEY, TBEEOBIBESIEE O+ 8w B iR
DEBITBNTEL S, THICKD, BELERIDSDBAOHENHET SN, TOk
B, MBEHILEOEEECOBMBEINDLIICKS, Z0B%, BERITTEERIZE
NIZHEDENSEEND LS BB L AN SHNBESICERT 2. £, SHEOH
w2 S REMIC RNIE, LEHBICH > TF AR S BRI > TR EH Ik -
ERTS., LT, BESIHMERICETSIECED, HBOE, HEGDL OSSR
THENZERMBRIND, 22T, BERTIETANERICHT BEH A = X AN
ZECEEIAALTWEAED, THOEE, MEESXORERICE > THWAEN - R
ROEHOTROERAH =L LD %DNS (K-5-5-13 BE). Ok, BERicHT
ZEABOTADEML, HROTHONELMNAHETS (K-5-5-14 BB, T4
b, TEOBENSHEARE TERELZRESOMEN LEORSEHBROEREXRL T
W3,

BB, B-551405BRMCHNDEIIT, TOEHBANZXAIEICHESH EE A
WOTHICKBEN, KEEMICIZHEDRBEI NN,
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BHE UVEHICBI S HEOREREMED 3 XTHEREE

5. 6 IRTYPE-CFRICEIIDEBNIA—S BRI —R

PE3R TYPE-C TIX, £7, MEIEBROBMZHIIRE RE T 2 HEHIE S BAIREZ L)
NIA—=F ELTREAE, R, TBOBREERMRICB T IBEBOBRICAZREESE
RiFTEEZONLZEEMBONTREEADEH/NTA—FELUTER, 5T, a5
A, HFHMBORBCERBROERIRELEEEZRETEEXONDI LEOBEDE
BN~ BT A—FE L TRAT,

B -5-6-1 13 3L5E TYPE-C PRICBWTHWEBITETIVERLTWS, 5. 5 LRI
5. 3. 3OMMBRICEDTE, RIAMNRELTILEDEEEHMBOALEMBTHRIZL T
W5, BERITx, yBIXURzFAICENENEET 2, bBXULcZ2HEDELREL, TH
ZTNDEEN T — BT SEHIE (W) CHEEE D) KR UTEOREIEE(IET
W3, HRETHDBEZNENONZETINBIXUBTICERLZ/NT A—=FIZD0WTIX
5. 3. 2iT, £/, BAKHFIZOWTIES. 3. TKBWTHHALEDOLEAKRET S,

%-5-1-113, #EHME (W), #HEIEE (D) BLUNEHEEA (o) OFEERFNTZZD
DEWT —AZRL TS, ZIT, 64815, 25°BXU35° O F ) —T%FNF 1 Group-
L IBLVMEL, F7N—TIHL, DM5m, 10mBE20m DFBRICDODVWTHREL
TWwa, 22T, B5—ADHVAIZDNWT, FlxE, ¢=25°, D=10m, W=20m D4 — 2%
% CASE-II-10-20 EAFHFTW2, LAENST, 5. 5iBIBTIal—3a MBI,
CASE-II-10-20 iZMH%§ 5., TN 5 DS '
N—T T3 EDEDOER/NY—>%5. 5.

1 BB b0 &R, xHHD 5 RIUIHE /
HIREICBWTERENRKRERD XD BT
FU=ARHAE, 2 HAD 5 RNTK -5-5-312 $
AR XDIBEBLSHAIILTNS,

R-5-62 3L EDOBREEMBOER AT =
ALRCKIETEEOEREOERBIROEELRA
REEDOEBN T —AERL TS, —HD C
B TRTEDREROEEREL T, =%
ZAK, BEAZARBLTEERED 3 DD/
F—22RBELZ. M-5-62 3 -BOEICE
AT OBREED THRITET N ER
LTWwb, 22T, CASE-A (TED=AKS
fi) IE5. 5ICHWTHMITE L & CASE-
1I-10-20 A% T2 (K-5-5-2 ). CASE-
B (EAZ=AWMG) TIIHEEIIBWTLE

\j
«~
X

X -5-6-1 $L3E TYPE-C FHIC BV B 74T
EFI)
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5. 6 HRTYPE-C PRICBIDEE/NT XA —F LM — R

&-5-6-1(a) IO —A (FD1) & -5-6-1(b) BHTr—A (£D2)

Group CASE | D(m) [ w(m) | a(m) | b(m) | c(m) Group CASE | D(m) | w(m) | a(m) | b(m) | c(m)
10508 5 | 8 | o |1825] 20 mos-04f s | 4 [ 5 |1825] 20

10510 5 | 11 | 13 [1825| 20 m05-05| 5 | s | 8 |1825| 20

05-12| s | 12 ] 13 [1825] 20 mos-08f 5 | 8 | 9 [1825] 20

10516 5 | 16 | 17 [1825[ 20 m-05-10] 5 | 10 | 11 |1825] 20

10520 5 [ 20 | 21 |1825| 20 m-o0s-12| 5 | 12 | 13 [1825] 20

10540 5 | 40 | 42 [1825 20 mo0s5-16| 5 | 16 | 17 |1825] 20

1050 | 5 | = | 05 [1825] 20 m-05-20] 5 | 20 | 21 [1825] 20

110-10] 10 | 10 | 10 {3025| 30 m-o0540| 5 | 40 | 42 |1825| 20

11020 10 | 20 | 20 |3025| 30 M05e | 5 | | 05 [1825] 20

) ¢=115° y | F10-30[ 10 | 30 | 30 [3025] 30 : m-10-05) 10 | 5 | 5 |3025] 30
11040 | 10 | 40 | 40 [3025] 30 m-10-10f 10 | 10 | 10 |3025] 30

1080 10 | 80 | 60 [3025| 30 m-10-15) 10 | 15 | 15 |3025] 30

0w | 10 | o 1 |1825) 20 m-10-20[ 10 | 20 | 20 |3025| 30

12010 20 | 20 | 10 |3525| 60 n |mo2s] 10 ] 25 | 255 [3025( 30

12020 20 | 20 | 20 |3525| 60 ©=25° ) fm.1030 10 | 30 | 30 [3025]| 30

12040 | 20 | 40 | 40 [3525| 60 -10-35] 10 | 35 | 355 {3025| 30

12060 | 20 | 60 | 60 [3525| 60 m-10-40| 10 | 40 | 40 |3025| 30

12080 | 20 | 80 | 80 [3525| 60 1-10-80] 10 { 80 | 60 |3025| 30

1200 | 20 [ 1 |3525] 60 I-10- | 10 | 1 [3025] 30

m-20-10] 20 | 10 | 10 [3525] 60

DEOEBNENRAKERD , FEEEHICH 1I-20-20] 20 20 20 |3525] 60
DT DEMIR, CASEC (BB T il Ml Bl Ml G M
FEEERLE TR LB BEOEM BT —F | S Wl M ]
m-20-50] 20 | 50 | 50 [3525] 60

THO, WEHERLETIEZZENEZIREELLED 120601 20 1 60 | 0 |3595| %0
WCHHICBATHIEMBREZREL TS, m2070| 20 | 70 | 70 [3525] 60
BB, x HENZ BT BB AAIZE -5-5-3 173R 12080 20 | 8o | 8o [3525] 60
TEESIAIHKE LTS, £/, #HiBBIN [-20-0 ] 20 | o L 3525 60

TEBOBEEONFEETINEBITICHWEINS
A—F135. 3. 2IZBITHHDOLEMHEEL =,

5. 7 ITHOETEMBOERFELCREITHEAREDOR

5. 7.1 TEBOEOERIOBEMICHED BIFBROER(CXT 88100

-5-7-1 1% CASE-II-05-20 12 BV} % L F D BE D /K SE AL D BN £ 5 W BRI T ORI O
ROEERL TND, LEDBORAKTEENM (5 ) 4% 10mm DRI H N THARD
BERIIIERREMEDO T HOBROMEHEICEC TS, TEOEOKELMOBINTEN,
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WHE VUEHIICBIS LEOBRERMED 3 KITHERRNE

7 -5-6-1(c) fEtHhir—R (£dD3)

Group CASE | D(m) | w(m) | a(m) | b(m) | c(m)
11-05-04f 5 4 5 11825( 20
11-05-08] 5 8 9 |1825] 20
m-05-10f 5 10 11 11825 20
n1-05-12| 5 12 13 | 18.25] 20
11-05-16} 5 16 17 11825 20
I1-05-20f 5 20 21 |18.25) 20
II1-05-40| 5 40 | -42 |18.25] 20
-05-<} 5 o0 05 11825| 20
I1-10-05) 10 5 5 13025 30
I-10-10f 10 10 10 13025 30

(¢=2§° , [me10-20] 10 [ 20 20 [3025] 30
111-10-30] 10 30 30 }30.25] 30
1I-10-40y 10 | 40 | 40 3025 30
II1-10-80] 10 80 60 |30.251 30
M-10-00§ 10 | oo 1 13025| 30
M1-20-10] 20 10 10 |35.25]| 60
111-20-20] 20 20 | 20 |3525] 60
I1-20-40] 20 | 40 | 40 }3525] 60
I11-20-60] 20 60 60 |3525| 60
111-20-80] 20 80 80 |35.25] 60
I11-20- | 20 o0 1 }3525] 60

BRI L EDBICH S KD ITHE THIC,
—H CHIREICH) > TRD EHIZHE - 3
RUTWD, 8 A130mm 7325 EBHEEEN L
BOBENSHREANSEREL TS, O
R, BRI LB, HERmB KIS
Blzk>o THENSBROBEENBRINT
W%, & 7340mm iT72% &, RIBRREICHN,
WEEALICHB T HBBEHOMBEIZ L HDEE
MHEISICEI N> TS, TOME, BB

JIFEE-BESAERICAD, IRz

ROBHBILRL TS, 0%, LEDEED
KPR L T HBRBIIILDIARL T
WBM, BIRBOMNECEROBEHOKRES

+*-5-6-2 MR —X

CASE TEDEED AR

A T
(I1-10-201 A8 24) s SUBN Y

B 8 = A7

C =Y

30m

(a) EfA=ZAEL |
K -5-6-20 BT ETINVETEDEICERZEBHEEBMO AR

30m

NF T
THHEE

(b) B
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5. 7 THEHOEBEFEMBOEBREEICKIETEIEEORE

TEDBENS OEERE (m) TEDEEN S OFERE (m) TERDEEN S OEEE (m)
20 15 10 5 0 20 15 10 5 0 20 15 10
0 1 il 1 0 1 Il 1 i 0_
SHEHIRE f s UEHIREE JEHIRE 7
E E €
104 10 104
i i i
¥ S B
154 154 15
a) Smax=10mm b) 5m3x=20mm ¢) Smax=30mm
20 20 20
TEDENS OFEEE (m) TEDENS OFEEE (m) L EDEEN S OB (m)
20 15 10 5 0 20 15 10 5 0 20 15 10 5 0
0 | L 0 L L . &y 04 <
S JHEHERE PRECLZS: S s |HEHIREE
g g G
~ 10+ ~ 10 ~ 101
i i i
5 5K §
154 15 15
d) 5max=40mm e) Smax=50mm ) 8m8x=100mm
20 20 20

X -5-7-1 T EOEEDKELER OIEMIZHE D WFRE TORREBE D54 D2 (CASE-TI-05-20)

WIS EDEMBR SN,

X -5-7-2 1% CASE-11-20-20 IZB1J 5 T B D EE DKL AL O BEINT AL S MFRE T DR EE D
DHOEALERL TN D, § AV 40mm DEFEICHNT, HROBEIIIMEIEE T 8
DEEETDIEICEC TS, §  A80mm IT/25 &, BERIZTEOEEN 54 6m sl
DIREHK 6m OALED S MEIREMITICNT THIEWEHRIZZ> TS, LEDEBEOKES
MOERITHENEERIILEDEICAM > TROTHIC, £, HEBICEAMN > TLEAIC
R -BELTNWS, 2LT, § A 140mm ITET 5 & T EOEGTEOEER 27m DALE
NOTEDENSK 2m B A OHMERE E THRENNVERL TS, TOKE, HEmiEd
WK EEDEE, MEAMPBIOCEERICE > THENSBROBERDEREINDG., 20K, +
HOBEDKEEM DRI, HEREMIICBT 2WEROABN BN SEIH
H5E5BHLTNS, ZO&D, RISHRRZHIROERIIHMETLICBNW TSI
LTWa, 7Z2L, b4, BEBRIZOWTIRIEEAESBERR S NN,

X -5-5-4 IZ7RS° CASE-II-10-20 IZ B1F 2 M FRE TORBHOSHFOEILEK -5-7-1 BL Y
X -5-7-2 IZ5R N3 CASE-T1-05-20 3 L TN CASE-11-20-20 iZ BT 57N 5 & ik T 1,
THEDEOEROERIZEIWEROERNY — VI3 ENENTERIHZHOD, BK
FIZIE, SREIRELORD T EORET M & MR IR D gt U - BEmNE L, 20k
R, THOBE, MEMBIOBBERICK > THENZBROEIERERINTNS, BR
DEBPHRENDZ EEOTLEDBEOERRICER T, ZHIBEHEENBZNIZE /N
I, TOELEDOMEMMICBITZHBROMBIZE BT THIE, FNIZBAEEINENZE
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EHIERE
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MYHRNC BT 5 LEOBREmMME D 3 KITHER T

TEOBEN S OERE (m)
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30
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5
16

15+

25+
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354
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45+

o BRIRE

b)8  =80mm
max

50

30 25 20 15
0 ) 1 1

TEDEEN S OERE (n)
10 5

- O

s
10+
15+
20

254

T (m)

30+

35+

40+

45+

50

d) Bmaxz 120mm

X -5-7-2(a) TEDEEDKFEENMDBEINTEE S WNFE TOREER DLt (CASE-1-20-20, #

D1)

TREOBEMNSENT NS, 2L T, BEREK

N,
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5. 7 1THEOBEEMBOEEFECRETEIEE RS

TEHDEDN S DOERE (m) T EOEEN S DOIERE (m)
30 25 20 15 10 5 0 030 25 20 15 10 5 0

54

10+

15

so fERRRE _F g0 [EHIREE o
E E
o 25- o 251
S 8
30+ 304
354 35 §
401 40 ‘
451 45-
€) Smax= 140mm f) 8m3x=200mm
50 50

K-5-7-2(b) LEDEEDKFEEA QIS MFRE T OMIBIRO DM DL (CASE-I-
20-20, =D 2)

5. 7.2 THOEOZEMOEMICHSREZEMSHOERICHT B8

X] -5-7-3 I& CASE-11-05-20 iIZ 313 5 T B D BE DK EZ AL D BEANT AL S X FRE T DR E Z N7
RIOEERL TNnD, 2720, HEEMIZS IKHTIEARIIL> THRINTHD,
RPICIIBEBREO M2 TRL TS, LEOEEDOKEEM ORI WRELMIT
HEIZHEMLTWS, 37205, § A% 10mm D EFITIE S D 5% 125 O E 2 AL AR ]
%Eu&wt%w%ﬂE%Mm%ht%mtb#EUTmHMﬁ,%%&@@8Mﬁnmmn
DESWZRFAHLRICEC TN DHERMII S, D50% A EIZR>TND, £, 8 D5%
DRBERMOAMICEB TR, ZNIELEOEOBBIEN 25 X T B8 OBRERMS
EDNSHRED L EDEEN SK om BEN B2 RESEREZIETIEA=ZABRIC >
TWd, LEN-T, §, D50% UTOMERMOREEMBIZMEREICB N TLEDEDL
SEbDBEN TN S,

WMEENODMH EBRBHOZTNEOBRICERTIIE, LEDBED S MBEIC E Tl
LB TR S Nz 8 A5 40mm BA LTI, 8 @ 5% LA EOBBEEMAEL TN BE
BELEDEE, MAREBIOBERICE > THENZEREIZFEFE-HKL TS,

X -5-7-4 iX CASE-11-20-20 I B1F 5 1D EED/KEEN O BEHNIT AL S MFRE TORELELT
AMOELERL TS, L, HEEMIS IKHTIESRICL> TESNTHD,
H@Kﬁ%%ﬁ@ﬁﬁ%ﬁﬁf%bfhéoQmﬁ&MmtéﬁéiTm,%E%ﬁkib
TWBHEREMIIRRTSH S D 10%BETHD, §_ D 5% LI EDIREEN b HEIGERE L
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EHE VUHEHICBISLEOREEMBO 3 RTHERRE ,
TEDEENS OERE (m) TEOBENS OHERE (m) HEDENS OEE (m)

20 15 10 5 0 20 15 10 20 15 10 5 0
0 1 1 L 1‘ 0 L L O‘ N SR
%\
5 wHiRE T - \g 5 EHIEE 3% 5 REIRE
10% |
; g G
~ 104 % 104 % 104
B §
15 15 15
- by8 =20 ' -
" a) Smax-lt}mm " )8, =20mm " ¢ 8  =30mm
THDENS DB (m) TEDOEMNS OB (m) TEDENSOERE (m)
20 15 10 0 20 15 10 0
0+ 0+ TS
5_
G G
< 10 )
i il
S 3
154 154
d)d =40mm d)6  =50mm )3 =100mm

Bq-5-7-3 TEEDEEOQKEEA ORI EE D MFRHE TOMEEN DA DEAL (CASE-II-05-
20)

BICUMELCTWARNL, 0%, LEDEBEOKEEMOBERICHENVREEMEZTDHOHNE
MTBHEEDIC, TOMELMMAELHHWABILKRL TS, EL, BEESHEHEE
MOHEEICE THSEL TWS S A 140mm A LTI, 8§ D 5% A EO#BEEMNEL
TWBERE T EDEE, MERBIOHERICE > THENSEBEIZEFE-BL TV,
Tz, BREREICBWTS D 50% LT OREZEMOFEEMBIIMEKEICH N TLEDE
NDOERDEEN TS,

B -5-5-9 127" 9 CASE-1I-10-20 iZ BT 5 HE COHRELEM O M OB LB -5-7-3 B&X
UK -5-7-4 IR T3 CASE-11-05-20 B K TN CASE-I1-20-20 IZ BT B2 5 & kI
W, ZOEENLBOHA/HET-BRLTWS, Thbb, TEDEOKEERMOERITHN,
THDOBETEMBICBWOWTEUZHMEEMITERL, LHbENNELC TS HEED BEH
IR LT3, 82, BESNTEOENS MEREITEL ZEEUE TIIHELMITHE
FIWALTWD, TLUT, WHIREICEDUERLS S D 5% LA EOREBERMHE U 5 HiFH
EEBOEE, MABMBIUOBERICL > THENSBROBEHLITFEFE-HL TS, &
7z, 8 D 5% DIMEEMAEL BB IZIMENRESLEOBEOKFEMORESICHDS
THREICBWTLEDOENS OEBNRLEN TV S,

5. 7.3 1EHEBOZEMOEMICHES CAMOTHASHROERICHTHRE

B -5-7-5 13 CASE-11-05-20 I BVF 5 T B DEE DK LA OIS HFHRE TOH AW O
THORHOEAERLTWS, ZEL, TABOTARBIETIIACBITSZEOERK
Bk TESEINTWS, £/, HPICIBEERODHHHETRLTVS, 5% DIE
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5. 7 THEHOETHMBOLBREICKITREEEOKE

TEDEENS OFERE (m) TEDBENS OER (m)
030 25 20 15 10 5 0 30 25 20 15 10 5 0
1 i |I 1 1 0 L 1 L T 1 L
5 | K | |
5] 10% “. S :I 5 )
104 j 10
15+ 15
w1y S ) i
o ERE 8 o BRE N
g E
251 25+
iid jid
B b
30 30+
35 35
40 40-
45 454
a) Smax=40mm b) 8mu=80mm
50 50
TEHEEN S OERE (m) TEDEEN S DERE (m)
30 25 20 15 10 5 0 30 25 20 15 10 5 0
0 I I i ! I 0 1 L 1 <
54 5
104 10+
15 15
-
204 zo_iﬁ_ﬁi{%g ...........
G E
25+ 25+
id i
3 N
30+ 30
351 354
40- 401
45 454
98 =100mm 48 =120mm
50 50

X -5-7-4(a) TEEOBEDKEEALOEINTLE S FFRE T OB LM D534 DZE (CASE-II-
20-20, =D 1)
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BERWRD, #HBOPTEC TWEEHRZDEBITLZZENTERNNSTH S, LN
T, BELEETNVNERREZEHRTIENEEL TVWEINENCET ZRIIE, BAE
HE TYPE-C PHIER OB EZB U T LDMIZR N, 20, TES SR O
BMEZNEL, Zhosz2G80dEALanER sk, FAlE LT, TYPE-C FHEICHW
ZETFINVIITRTOBRBBERZHHTERLI TR ASRWED, BHBRITEFIOHSE
ENCMT 2 RERMHLES, Liedt> T, BHBERIBEETOINEHZ1ZE, EFIVK
BRESNIBERHEORIIZL D, TOKR, BETERZETINLOHRNS, X0 EEKE
DEV, BRENCEAETTINERRIIENTZS (M-6-2-383H).
COBERBRABROBERHICHZ-oTIE, £9, TELFTLBEOBRENET S
EREETHD. 2O EITKD, TYPEC FHERZ2ZHEMICRIET I ENTE S, #i
ZWE, BIBEDOEHFTIE, UTBLEVSAEEIORTEHEDEBLEITTRL, HELERSE
FRBRAKEE NS TZHDORITERDENFHPINT NS, KIZ, BRIENSSZVWIEELLD
RA 2 P TTYPE-C FRIERERIETE S, Z0RD, BELOBREEZRITZILHEE
THoD. FBABEOEHITH T MO LR IREHBICBIT 2 HED I OKEEN, %
7z, BEBEOEHFICBIT DT BEOEYEHMBOK LB L ORELMEEITEDFHITH S
2. FLT, BEIC, B
SENOEBEEETO e
TRTOEHFIIBNT
KEEINTWDH, B
MBI TN B
FOREENTH T S EH
RNV ERFTTR
DHRREZHT D AN
SAXLREHTLETI BRI BNERED MRICHT SBUERED
OEBBES ERIET D Paiga VS
crTEanz sy N-6-2-3 BROBREHREL TYPE-C FRICHEAEZET IV

KEAZHEEICET2HARK

BRAELZETIV

EO2ETHARN,

(2) ETNVEERBOBRICKLSHIHRMG

EO2ETHRL, EFVEERIIBWLWTHEBBERZLICETIVOBEITERVLL, -
EABYUBETINVPEBEINLZELTS, ANBERIRTNEHZEESEZ2ERIT L
AT HD. —MRIIC, BMAMBROBEFIHT 2 ETINEHBET IR, HBBERIIE
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B6E HIETYPE-C FHEHROANNEEIFENE

TFNMERMBATBIRELBRHEL
LTHDNSD, DD, HBREOHK
ENo/BoNDHAER, MR
NERELRSNICHBORER (BK
¥, MBI NRRERE) &
EOREEETTIINIEIRA T TN
BERs6RNn, ZNSOBERVEMNITS
ROLEETANELSEL, MR TE S
DEERETIVENEIREERS, 3l MBS DIOES
IRBARTWARWY, BAEEELE K624 TFVEEROBRENEETRELT
DEFITIE, BRIAHZOBEFICBNT THIKEASHEBIIHET 2HEN |
froN-MBRELELZTI TR, £
DELBTHONZBEOHBRECEMBEABROBEDAMAL T, TEHLETERERET
NOBEIIEDE, £z, E3ZEOEHFTE, FHONSNERERTHD, HEHEIC
HEHLEZME LSRN EREE2ETOIMBEERBICRBTAIENTELLD, BED
HBERE TIdfThbhank 57, LOHZEREICET HMR T ERBRIThbNTWS, £
DFEE, BURTIITRERR 0 HERHBOETILITRIL T35,

—7F, ANERICIE, RELUZMHRENSEHRLLD ET5R A ETICHIBRNZITS
TRTOBENEENS. T3, HBICEZEINIME LOBEMITIER T AHELT
Th<, #EEl, BTRIUCHBHB IV ZRIKRBIVETRICHBNZT 24 2E
BbEENS. BT, REACEEDHBONZERICEE L5 L0EME
NTNW5, HBMEIOHZEEL, MBNSITTELRLRBREOEEEZZ TS0, K
MR BEZSOFMSNATBERPIDLETH D, BB ITINTNOEFIIHBNTD,
FO+HRANERBEZL SN TN, | |
DR, #BERBIUAIERVENICHENIIDEETHOINEH ST LE, BIEAHED
BEHIIRNT DL OEBERETIVEDNIREE R D, BEEOEVWTHRKREEZSIENT
5% (K-6-2-428),

(3) BUSBHISHRIC L SHIBHEG

BREMBOBRFICBITBDHERFETNTEUUZBEENELC TN DNOEHFIN
HolBE, —MONRTA—FOLEEREFTT, EFVIIELBEFICBIE%R%%E
BELAS TR AR, DFD, AFEHEMENL TWAERE2HEEXE TS %A
HZXLMA—THB2HDEEZDRHE, TONEANZALEZHHRTESETNE, &
BLEAICB T2 HEHKEEHTERITNT RS AW, #IZ, EFIIIMBOEML 2%
BB T B NFRBEHEBETERWGS, E&A, TOEFLNOELIFEFICHIT S TYPE-
CTFHINZYUTHo2ELTHD, TORENSHEINDINFEANZALIIERHARIIBITS
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6. 3 HARTYPE-C PRIFRICLBHRRICHT HEHEME

HBOERBHOTWVWEEEZLENS, Lizdo
T, BUEAOBRIIRITHRONEA L =
ALCETHETINOBRENIINT ZHE
SHEELTHEHL (M-62588) . FRXDE
ABTIIERDHETIH &I N EE Z/HN
D2DDEEF, HIBETIIWHIFTREIN
ZHDIZR->THIDDERIU—ZXD10 | TYPE-CF \|
r— A2 U T TYPE-C FHIZITW, ThEh ?&“:%?-vﬁl{
THBLENFEANZALTE > THEES
MXFELEINTNBIEEZHSNMNILTWS,
(4) ETNORELBIIELBERMDE  m6rs MUBFICIDZEFNICHTS
RAE GHFSE Ui Y - e

TYPE-C FHICH WS ET I ORIEIZH /-
T, EDlRRE (1) 5 (3) O3BEOBRENAT IO THDN, TNTHH
WIZETIVERIET 3 Z EI3EMREZTTRL, HENTRY., FZE, BRBRICOW
T, TR 1 BETRREZEBENFECLIZRRETH D20, BIZE1ETHELEZLS
REEREEARNICELTNVS, 20k, BREIBHOAIEI> TEFINORIEEZTI T
CIRFBICHETH D, KT, ETNVEEROBERIIONT, L, ZN5DHDERIC
Lo TETINOBEBRENERIETEDENDS Z &E1F, FE2ETHRN/ZTYPE-A FTHIZITS
ZEiTie sz, —RENZ, BUIROMBTEZOL X)), RFICHEMEICHT 2 B HEHRO
NEDOHANSANE, TYPE-AFHIZITOICTORBEREEL I LIFIFEAERTREL
EoT&W, LEDR->T, EFIVBEROBEROAICEI>TETIVERIET S EHHER
CE LW, BRBRICEUBEFABRIIONT, ZHZHENEM EHWT 220 0BRANE
ThbH. Tabb, TNEHEABRCT T IVBEROBRICMARS 2N, DED, HEE
PIBEHMIT L4 M TIIEEYT, BHBERCTETIVBEROBREZYREATVS, L
Mo T, TYPE-C PRICAWSDETIVOREEICH 2o TIL, BOBRE (1) S (3) @
SEHEOBREZZTNENEMICHWSDTIZ L, FhEFNZ2EAEDLE, NF2 A&
AW2HNBHIDDHRATH 5,

6. 3. 2 WEZFHLUIRTYPE-CTFAFXICLIRROERM

EZAT, 6. 3. 1 (1) 5 (3) TRREZIDOBELZHEIIDODNT, £Nn5HidL
TETINVBREDOREIENC/FEEHRE L ZHBELHETHD, TTINOERNERIET S +54
EHETIIRWV, DED, INSOKHE2N SEAERTD, HAE2 L VEECHETSE
LHEBHEOBVWETIVIIEBETEZLN, HEE2NTHETELZETINOBEITERN, T
N, REZETINICK> THHATIFIE, IRhLEEBENFEOEMTH S, DFD, £
TNEH ETRIAMFOL Yy L ZAERMHL, TNEELUMICERLEZBDOTH-T, B

TYPE-CFRIICGER
ARERETIV
(BHA)
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EO6E WEETYPE-C PHIFEHROENE: S EHEME

AHREOBDOTIERN, BEEEZANL, TF I OFEIZHEMRE D TH - THRINY
m%wvmmoain,&ﬁﬁ%mﬁ?&m&m%?w&mi%@@ﬁ&@f,ibgi,
&Dﬁ@,xD%%Tééﬂaﬁﬂﬁﬂmwﬁ@hﬁtméoC@ﬁ%mﬁmT,6.&
1 (1) 56 (3) THRREIDOMBEFHETESBZROBEHIT S ENTENE, £
TINVOBEBEENEBA ETHZENTES, ZLT, W ObDLRBIZE>TEFTINER
ALTBZ LK TTYPEC PHIOEEEZED B I ENTE, X5, LW TYPECF
BIOFERD TYPE-C THIORRZERNICHELZDDTHS Z LeERTHIE, HRIC
FDZ EMYEE TYPE-C FPHIC KB REDEEEEZM ELIE S 2 LIRS,

2

6. 4 %3

RETIE, #E5E TYPE-C FRIFZEOE MR ODOWTHEAFAOREZEL TRNTHEE
HIZ, IR TYPE-C FHIFEOREDOEEEICONWT, AT EFINOBFREHDEND
BTz,

ZORER, £T, HBOHWZEHRIIGD 2HEEEICNT D55 TYPE-C FRIFEOAR)
PEERREE L7z, RIT, 53R TYPE-C FHIFHEORBROBHE MR, EHTZEFIINOEEEN
ICEKBEL TWB I EIIMA, TORERZEDHEDICE, RIENROBHFHICBTZHS5
WHEMEFALTETNVOBEENERDL I ENEETHD T L2EHL &,

AEIZBNWTHESNEZRENRARE, UTOEBDTHS, '

1. #5R TYPE-C PHIFHEZAWND Z LICLD, EMOMBICERICECZNZREOME
BEXTOXBEANAXLDBHENRBITDI ZENTES, TSI, HERKE
ZOXBAHNZZLITH LT, EEMBEEEZREEDD, REERMNEITS
EMTES,

2. B3R TYPE-C THIIE TYPE-C TRIOEBWRIETH S Z &0 5, $L5E TYPE-C T#l
ORBICNTBEHEEICE, FHTH EFINOHBRENDERRZEEZEX D,
3. MEHNROBFICB IR BEREFATE I EICED, TORICHET BN
BAZHATIUREENGEVNETINERBETLHIENTE, £, BEINEET
NDBHNE, HEHREZEHTSI A TRODBEURDOEZERNIENTES, £
D7z, WMEAMBOBHICBITHHEBERIL, BRIFTROBHOETIVLIZHL, &

BREELTOREERET.

4. BREMEOEFICBT2BRERIE, TOBFHAIRBVTELZAHZBERIIHT 5
AT2ETFIVOBEBRENCHETILELRRHELTEL,

5. BMFNROFFIIBITZETIVEBEROBERIZ, TFNNEERMA THI NER-HE
WHETHRERELLTEL, '

6. METHFROBFICHTZHELBFABERIL, RAWNRTHEHERBKOKEA N =X
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6. 4 i

LT HETIINOBEBRENICETEHRESREELLTHL.,

- ETVOBBRBNERET 2200EH, TS5, BEESR T EEROE
WBLCHELUEHERZ, TN ZTNBEMTHNS Z 3R TH VRN TR,
TNSZHMAEDOE, NFUAXKANDIERHRNDOYDENTH S,

BTV OBBEENOMEIL, BEHHEBOTRLS, HENA2bOTH220, VE
RECI O TRAZENDIFELIVBERENOBENET N EHBET S LN TE B,
ZTOfER, IR TYPE-C PRIFEORECHTEEEZ2LVEDD LN TE S,

255



RO ZERIGEDIEEOMRICU > T, EBRICECTWALEHZDIERE, 20
HREZZH L TWBI AN XL DOBABLVEHRIIN T E2HZEBERDANLETH S, T
NERFTIEDOFEE LTI, EBACTWSBESFEHENT 2 EZNTESR
AR REEHAL - BHbT 52 LIk D ENEMEETNELZRBEEEFIVICESHREZ, ©
T OEEZEHRTHHBHFEO 2DIRHIEI NS, —RIZ, BEEHFEEOKRIL, =
MEDODTH DD EEIFBEEOBENDDOTH A, ML OEHENSBEENFEEDH
K> THEDORRAK SN B RIIEECHFETH S, —F, BEOFRITEEICHED
MOMRETH DN, BRIFWRIIHTHEFICORLEDOHENEICEET 2, Ok
O, BERNFEORE, FICEEBMABEIZDODVWTIIEREICZTANSZ LI TERN,

AAROEMIL, EENFEIHMENTFEOREZHEICHOESZEICLD, HWEBD
NZEBRRIBRDDBEEEHDRAN O BRICHRIRT 5 —FHERIBRTZEELIT, ZOF
E2NW<DOPOMBONLEHRIHB{OIMEIH L TEATSZ ST, 2058k :
BIETHZETH 5,

KR TIE, £, TOLOABFEEL T, Lambe 12K % TYPE-C THIZFIH - HL3ET
LHETDNTRA Lz, RIT, 3DOHBONEERRITIHRD S TEMARE, T/hbb,
WP RR & N7 KGR LR O 71255, BREXRNIOME X F B K OSLHTIREIC B
5T EOBRTHMBOZHREOREICH L, BEFEZEH L. REIC, HEFZ
BUT, RETFEOREYEEZRIFLE.

ZTORR, HBONEHR GO LIEMEERWVEEE 2R DD, PERNICHERT S
HEELT, HETYPE-C PRIFEZRE L2, KIZ, AR TEY EF7= 3 DorEIC
T B35 TYPE-C FHIFEOE A ML omfﬁabto BH#%RIZ, BAGICBT DREERE
T5EEBIZ, IR TYPE-C TRIFHEOFMMEZRIEL 7=,

FRXDBEBCIBNWTHEONEERNBREARZELDNIE, UTOEDTH S,

BIETE, FHEOEREENBIURLOBREEEOBEIT DOVTRA,

B2ETIE, £9, Lambe CE o THEINAZHBT2ICBT 2 3BEOTHOS 5,
TYPE-C FHIIREINRONFHROBR LT T, FHITIEFINOBERAEOREZE
BRLTWBZEZHSMNIC Lz, RIZ, RENROBHFH EZDOETIVE DR TYEBM G
NEBNICHETHD, D, TOEHNETINOBREANRERICEEZRIFERNLD
BINTA—FZREY, TNERMIBZETINICESTFHIZL, TYPE-C FRIDHEZNRILIE
ERBTIENTEDILEEM L. TUT, ZOEENLILERR£H53E TYPE-C TH
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BTE iim

ELUTHAEIRRLE., 3512, ZheflAThE, H2BRERICHT2EEERI LS
HEDPDOPRPITOI I ENTES 2B L. &IRBIC, TYPE-C PHIZEL, BEhy
RONEBRICHTHIETNOBEAMERIET 2—F, NEBHSOEREZDOA XA
DfRA%E TYPE-C THIMRZFATAZLICXDITS 2 &ITmA, PR TYPE-C FRIZED
THEBREOHBERMFZITO LT, #BONERHRCKROLEEELZRRTHF
EELUTHIETYPE-C FHRIFEZRREL 2.

BIENSHESEIRTTIE, 3DOMBONFERFITHROLHEMEITH L, 5K TYPE-
CTHlz#EAL . '

%3 E T, wvﬁﬂﬁémtﬂ%%iﬁﬁ,Tmb@@@mﬁmgﬁw?@%%m%'
3k TYPE-C FHIZEMH L /=,

¥£7, TYPE-C PHIONR LU TRALZBSHBOEEEHNICHETHIHEUERICBNT,
BEEMBEERTI2DBICHELTOERL IV TOHEEHL, ThFNEEINE
Drucker-Prager DEHEICE D < BT T )Lz 5 TR - FIERIC L - TIRE S Nz ik
HETNIZE > TTABERAETHD I EERAELZ. 51T, HEIERIIAT S TYPE-
CTRIZBUTHBELAETINOEHAMEEZRIEL =,

RiZ, BEMBOEFEILTRONFHRERHTONT, BHRIZOVTIE, ¥ ORMEZE
WWERTDIENEPICL > TEEMHEBICHEIRBICEL, ZORENEFEIMET S,
—h, BT DOWTI, WA EREBIZET S ETIIREBOBENIZEAEEL RN,
WIS RBICEL 2%IE, &FRIREBINLBED, BRIEREKENESICHETTS
ETHDEHRBIIN B EEZBEL, MEREBIOELANI EE2HLMILE, LT,
BEMBOEFIL T AN ZXLIE, BHOBBICK 2 IERBIER T A WS &+ O IER
BARBERZESHOMEBO N FMWHEERICL > TXEIND ZEZ2HLMNILE,

57, BAEMBONEREICIIRERBLUVEHENEYORENEFEETSHOD, E
BT AHNALZDDDITIZHEN NI EEZHLENII L,

BEBIZ, WHEKTEDORNPHEERIIONT, BHRICBT3RNEPREB IO L
BT SRTHMEREFAEITHE S D ICREEREPENVWIEZEEREND, BAIS7HEEHRERNME
WIEENSL, ZFORMIIBRIEAEIVREVWIEBETHS I EEHEMILE, F
o, RBHBEICEATLIEFRERICHT OB ML EONBEEE2RIHELL THESD
HEZHZIRREL, TOEEEZAVWEEROER, BEERN30% L ETHNITHREHH

KERTAEMEIIZEAERTLITERLARWIEZHLNILE, 51T, 5B
%Tﬁﬂ%ﬁﬂXAi,%igﬁﬁﬁéﬁﬁrﬁwﬁMMMK,@ﬁ_iéﬂﬁ@b®r
MHRICE > TERINBZEEHSNILE, FLUT, BLiICERT 2EMEE N 2 KR
SEDSZECEBUETREBINR EBHRICELDBIENS DEMBIERT I FERBZROZE
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BTE fEw

NTNZMULICHHE T D OF L RBEEBRL, MFC OV TIIEHSHEE E DRI,
BREZDVWTIEIHRBRRLEOMICENZTNEARERNH D EZHSMNI L,

BAETI, HEXFMNOREIFIRE BN TOIXHEAAI XL EZDOR
DO EICHLTE TYPE-C FHIFEZEA L -,

XY, RR2THTHILE 2BEORBEXRNOBESRARBREZMNRE L TYPEC T
Hz@EL, BELEZTTIVOBERAEICOWTRIEEL =,

RIZ, BEGEARRICE T 2HOBEBEEEG & EMENROZTNTNOREEEHZ2H S
MUz, 51T, MEmMOXFFHMBICBNWTN F U TEABBENELC TSI &, ¥
R OBRRBENIN S F OV BABBIBII L > TR END Z E2NF 278 AWK
BORBAN_ZALDEDHSMNI Lz,

HEIZ, MOLEHRZFRFECRIZTEZRBEEOEEIIONWT, XHEENNED 3 &2
EETENF P TEABBREICE > TR OBRREE NI EINE Z &, HED10%
DILTENECEZRRICBI S ERENNE2X/HHETHEE, IHEBEMZ O 3518
EUETHNE, XFENEETHI2BEOX/HNEEFEEALEEDRN &, LMERIZ
XFFEEOEIMICHENERICHEN T2 LR EEHSMI L,

ESETIE, MUEHICHIT 2 - EDBRE MR D 3 RTME RO REICHE3E TYPE-
CTHIFEZEZBEAL .

X9, VHIEHIORREE TEEZNRELZTYPEC FTHZELC T, BELAETTIOE
FAMICOWTKREEL 7=,

k:,jf%mwﬁ@%mﬁﬁ$MKﬁ?é%%Tnﬁc%M%ﬁuf,i%@%%@ﬂ
BTOERRERIL, BABERIOETSENNERZICEE S A4 XL T HREEN T
@%#bﬁﬁﬁu%?éu&k&@,i%@%,ﬁ%ﬁ%i@ﬁ@ﬁticfﬁiﬂ%ﬁ
BOTXROBEFIANZALDNEDND ZEICE>TELBZEZBELSNIT LT,

S5, MHEHICBIT S T EOREmMED 3 RTNEREMEICIE, EAE, fEEE
B, MBONBEZRABLIUVLEOEOEBNY —NEEEE5Z 50, BEANZLA
ZTOODITFINEDEEBNTA—IBRIFTEAEEEEZRITITNVWI EEZHENILE,

BRIC, MAINEEBANZZXLCEDE, THEOBEERMBICBNTHEERERN
HEUZEHZEHAICTMME TS0 0REE L TEREEHMEH /- ITRR L, 2L T,
R BEHIS, HAENRR21ZE, BHERENESZDITE, NHBEEANAEL
BBEFEENSKBDIERINoT. £, 2KTCHEEOHEOERZEBGFEICL> TE
BIL S NL 5B o2, BEEEICK > TIERIE I Nz mEE & — B 2ERN 5
T EEHBMICLE. E5I2, WENESENIEED 3 H#U ETHNIE 3 KT EE EE
bfimikéﬁbﬁ;Té&&%;,%M%ﬂ%ﬂ%ﬁ@3%%?®%%,%bﬁ_
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WTE W

e-RMBBERERAT I EICLD, 2RTMEIOEE OB HBMEN 5 5
B EREBEEERTT 5 HEERE LR, |

BOETIE, £7, FI3XENSESEOREOREEBEL T, LR TYPE-C FTHRIFEDOH
BEICDWTHREE L7z, RIZ, #6558 TYPE-C FHIFIEICL 2REDOEEEICTOVWT, 21U
ETINVOBBRENCEKEL TWAZLEEHLE. 512, RENKRONZEHRICETS
BRAERIL, ETNVCHTILELRGELTEHLS ZETMA, BRENOBEVWETILO
BERSVIGBEROLEDIZIE, TESZRVOBERENATHIENEETHS I &5H
5Lz, B#BIC, EFINOHERENOFMER, EXHNEdDOTRL, HHNEDDT
BB, BREMRITHTHERICE > TRIEZER, ETIINICHTI2HELREEZHETIZ
EXVBEHENOBVWETINERET S ENTE, TOMKE, #LE TYPE-C FHIFEDR
RICHTHEEEEZLO®OD I ENTESL Z L &ML,

BTIETE, BIENSECEITONREZRET S LLDBIC, FETHLSNLHRRE
LD TAMIXERORRmEL =,
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At

AW, EBEVRERFLEREART 2R TEEBTEHITE GIE KRK¥ERE
Bt LR AR TR E WA 2B R T 2R E R T2E8) OBFLLTHRASNTLMS
GHICESZETIIA> TEEMEDNDONEEDEEDZHDTYT ., KH/NLEEEDD
CHleoT, ZLDHRCTHBEIRIENWLEEE L, T, #ATR#OER
ZLET,

RERRZFRFELERFERER  MIFREEITL, EFOWRE - BEFFEHERZ T TR
SREBCBVWTOEMNWTHREL ZHREWEEE, LLVESBILHEL LTET, &
EORBICHT D2REHOXRIL, SEELTRITIEDTERNDLDTY, 5%b, BENL
MFEE - BEELTTRLS,” REBAB” LRBZRIBHLTHEET,

RBERFRZFRTFHEREER ANESLECE, PERROELFCHEER ISR
BREBIHOAONZEZTHWEEWEZETTRLS, EEOERIIOVWTBMHEWZFEE
L. &7, AELRRRZERZR LEHARBR AERAZE T, I2tod, &
MXDEEZBIERTNWELEE, BERIEA - ZHEE2WEEEE L,

RERRZRZHRLFHARBBR FERERKTE, F#EM SRERZEE I, AUM
FEDOAT Y 7ELTWANBETEBIENEREEE L, BT, MBREIE, BEO
BNEHIRDOMREEEOLDOMAZ — AT ERZITTWEEE, B#HO2MMm X
T, EHHEREOAT (HE AH) HTSA, RE (BE BB BEIA, £F
(B B HTF A, RHEEHESA, KBS ACIIEZEZTORADRBIZZIT TN
RREELIVEHNWZLET, £, FREOERTICTHINEZEWERREREDOREEE
BLROEZEDH 2 bLIDBEH WL ET,

RBIZ, EEFEZREBNOBMBS XA TS NERHBRIFTEITEH#L, #HFHLIETH
REEET,
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A. 3R TYPE-C FRIFED O DOIERITF X

A. 1 ZXRAEEBHREZMBAFL

A. 1. 1 #i

T EKEDEBERINT 2HERERMTFEIL, ERHFEX, BICERESRGEROER
DEANDENRS, RE DT T2DDOFENAERET S92, —DIL, Sandhu and Wilson®
WX TRESNLEFHEIREEINDIBDTH S, Sandhu 513, Kt 2EH B EMER,
fEIBR 7K 2 JEEME TR SRE L, Gurtin ODENRBICE D E, 18 WAHERD K OEk 52
RNICHIT2NBEREZFE L2, 2L T, £, EMESRICBWTZIONEEE, Xic, B
SNTEMBIUHBKEICEET 28 < b v 7 ZHFERX 2 REESEICB W TEEILL,
T D8, BXREEFES (convolution integral) T B HEEIRE L=, ZOHIETIE, RAE
BEHRICBIZ2EMEMBARKETHD, EBEOFBEREMEHTHIENTRETH 5.
fti 571, Christian and Boehmer? iC X > TIREINAEZTFHEIIREZINDIDHDOTH 5,
Christian 51, JFFEMEMBORKBEFEOFRBICE DO HEVWHEREZFE L=, M5, &
B ARRINTBEIL T, BRESICL> TERFFREBICE SR WEENZBEIL 23> T3,
Thbb, 4UBEROELMETHRKEEZRRZIE, TOERICHETIMHOEREE
DOEIZ 2 RONFEEZEAL, EHNLERELEZK> TW, ZNERBICBVWTESS
AL A RRERNICEASE, BBRKESAESCOBERAZEZNICENTNS, &
DHETIE, RABRBHRICBITSIEMEBERBOMBAKEELRD, EH, 0FaBLIN
FRKESSEEZNIIBNT—ETHDEREINDD, FRTHIIEOTEZLHRE
FROBEMEDTROND E NI EKHEH>TNWS,

CDOWEDHIKIZRENETNELNHFEIET S, Christian 5D HEIREINDHD L
B LT, Sandhu 5DHEICREINZ DL, FREZOEEZNMIVEHHAICRERRTE S
ZE, BRUBBAEZHSBCRETES I EREQOHEBMNS, JFH, 0FHB LU
BAKEDOHMZZDMN<SBHITSZZIENTES, LML, EHFKRERIVEETHO
BFEICHNT, MBRKEDOHOBENEL, BT EARZEIIRSZENH S, Christian 5
DHETIRIHEGFARBE Z MEIENTTESE2D, ZOXIARERERRZIHEN W, LE
BoT, BITOREEENDBLANSERITIE, Christian 5 DFED—DTH DM « M
HOFEY ZHNWD Z EHT, UM ZORNTFEEHHT S,

A. 1. 2 XEAER ‘

EEEE, TEOZEBICIOMTOBERKROER LHBKORHB I OZIITHESHM
BRAKEDHBEAFERICECDBHRKTH D, LENHT, ZORKZXEIT2EBRSFERD
KL HEHICET2H0LMBKEICET 2D ENRFAICERET S, FL T, BRI,
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A. $55R TYPE-C FRIFED 2D QI HNTH

s OFBEANFERICHEEINRTNT RGN, 22 TR, ERoERHFERIZION
CCEE (85 BREREELToERLETD. 2L, UFTE, itz dsel
TEWNERB X OREEFNRENGRECRET 5. LEN-T, AHEICK> THIEE
CENHBREEBAKEORELZOHEBERBIIB T 2HBOERICHEIIREEEINS., B
WHZNE, THHOBECLDZEREZOMEIZDOVWTIIMOHKbIRWI £&T 5,
(1) TOHhEEEICHTIEBRAER , ‘
BN ORBICEDE, 2I6TEE, BB NEEBXICBERRKEERERY N
ERDEIICERT 5, , ‘ ;
{6}={e}+{p.} | | (A-1-1)

ZZIT, {oYREISHEENY PV, {o HIARBNEENY LB ET{p, }ZBRIMBRK
JERENT ML THO, TNTNRATERINS,

{6}={6x’6y’62 xy’ yz? zx} | o ' (A-1-2)
{6'}={6x’6 0 Txy’Tyz7sz}T (A'1'3)
{p,}={p..p.-p..0.0,0}" : (A-1-4)

22T, p B EMERAKEERETH S,
FIenwHFEREZeRhcE I ERkRICEL->TEHEAZBN S,

96, 0T, 1

X yx X =0
ox * ay * oz ' (A-1-5),
ot,, 96, 01, ,
Z; =0
ox * ay * oz (A-1-5),
asz +a’ty2 +acz __O
ox dy odz (A-1-3),

EXTH, BBNLEANFOMBEICRES EWSRENS, WEACETIEIIEEREINT
Wa, £, RA-1-5CRA-1-DEBEAT S ERRICH S, |

x 9y oz  ox (A-1-6),

ox dy 0z ¥ ay =0 (A-1-6),

Y ) )
ot T, BG'Z+8p _

X7

x Jy " o =0 (A-1-6),
—%, OFHHEERY MVERXNTERT 5,

. . . . . . . T
{6} = {8,808,y Vyuo T | (A-1-7)



A. 1 ZRTEBEFRRERMBITFIE

T, {3V THEERY MILVTHD, gl OBFRMIIRATEREINS.,

e 200 o o, .

T ox Y ay T oz

S PN AP

Vo = 1oy  ox Rl P ady Ve = ox oz (A-1-8),6

2T, b, 0, BER0, RENENEMEED x, yBERz HARD TH S, BB, KA
EOTHIIFICERELEET 3,

UEBESHRRI BT B O N EEIBEET 5 HRAERTH S

(2) LAPDKEBRKICET ZREHER

Kiz, BBEKORBICET 2 EBFERICONTRAS, £ICBBEL S, L
Tm%ﬁi”iafm%t’éméﬂ%ﬁ@mf(m)@%E&%@Mﬁﬁ%tﬁﬁé%
BOZEHIHEERELTOBRED, L —Aidp KELTARTEX5N5,

keop,  _ koop. _ k 9p.

Y. ax " ay’VZ' Y, 0z

T, v, v, BEYy, ZTNTNx, yBEIUzHAORERDITHY, £, k,, k, B
Uk, iZZNETNxX, yBIULzHFMOBNICHT DBEKREETH S, £z, v, 13KDBENE
HMEETH 5.

BEHREDORAEL D XANEINS,

v, N ov, N dv, de. :
ax ay aZ - at — ©vol (A-l-lO)

TTIT, £y BE Wi, RENZNEROTHEFMOTAEETH S, R(A-1-10) IR

vol

(A-1-9) , ZRATHERREES,

2 k 2 2
_ kx a p2e + y a pze + kz a pze = aevol _evol
Yo 0X° ¥, dy ¥, 0z ot

(A-1-9),_,

(A-1-11)

£z, 6 BRRTHEREINS.
€. =€, +E, +E, (A-1-12)
H(A-1-8),2 LRICRAT 5 &, RKRBELNS.,

. (2, 90, o,
vol ™ ax ay aZ (A -1- 13)
BLEREERROD S 5RBAOREICBEDO AR S ERTH 5.
(3) HF&RMH

B -A-1-1ITRT LI, FREMRE, TOTAREESND DO LHBKDESEICHET
ENDZHOD2DOVHEHET S, LOTRAITHESND NENRTEREFR, BHEREHE
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A. B3R TYPE-C THIFED /20 OB EMNT %

BABEREMGED 2 DITKMNENS, TIT, hiE
ﬁ%@am BRECIEARY MUBEZbhDHE
THD, —F, BUBREMEELE, BRETEMLRY
CMEZSNBBETHD. i, BEADOEBC
WY SNDERAME, BRI ERRME &R
BREHED 2 DICAMNENG, 22T, BEERAE
BREM S, SRECEHMBKEEES 55
CETHY, FERERAHELE, HRENS oY K-ALD BREH
RHBECRAT SMBAORESEES haBET
H5. | |

a BHEREE  ERSO—MS, EICBWTHEMEREYE D ORAHEENY ML
KR Lo THEAENS.

F={1.1.5} (A-1-14)
T, =-(6,n, +,n, +1,n,) (A-1-15),
T, =(t,n, +6,n, +1,,n,) | (A-1-15),
T, =-(%,m, +1,n, +6,0,) (A-1-15),

e, (TYREBEAEEAY M, n, 0, BEUn, BTNENETAEEIMA SN T
HRMES, OBMERGNT MDD x, yBEUNzHEHMDORD TH 5,
b EMERRME HERSO—HS, LICBISHAMOBMEENRY PILARRITL ST
5z5N%,
{d f8,.6,5,} (A-1-16)
2, [VES, L B B EREEARY ML TH B,
c. BREIEBKESRASRHE HEARASO—FS, LB TERAOBREMBKEMNRRIZE
THESNS,
P. =P, ' ' (A-1-17)
d. WEEFR &N B S O—#S, LIZBWT, EZENL TORNNDHH - AEN
RRIZE>THEALNS, |
Vo =V,V, =V,V, =Y, (A-1-18), ,
(4) MEAZRHE |
BERMEREEZME<ICHED, S U TR t=0 1281 2885 &4 &9 B RIRIEK
E&HD 2 ONBEERS, TNENRATEAGNE, S



A 1 BROTEEARERBTFIE

a. RIS I &

{o'}={0'}.-, (A-1-19)
b. #1H1 B B BR K E S -
P. =Pe|_, (A -1-20)

A. 1. 3 {REABEDOERE
EAONERARGBIONHEHEOTT, A THEEL XA EREEZM DI
i, MONOEMURECES T2E/RN. £IT, £7, H5LWRITRELFOREZ
BRL, ZXRTEERITICETOERSERNZFET S, '
FAENWHERBLVOEREHZHEL, FEHREBIIH2WEEEZ DS, BNERLETYE
0&izn, < ed 1 EHDARRERDOEBTSH 2 IRBEMEENY FILB X OKRE
O HEENT MLEBAT S, 2N ZNUIRATEA NS,

{5a}={8u,,80,,80,} (A-1-21)

{86} ={5¢,.8¢,,0¢,,87,,.87,,. 87,0 ) (A-1-22)
T, Bu BEU{se I TN T NRBEMFEERY M BIEEBOTHEENY BILT
BB, E£iz, MEEALTEANRRA-1-19)TEASNBIENER LT {T}DH%E
EAb5, Z0&E, REBLE (sw) BRAXTEZA LGNS,

8W = [ (T.80, + 1,50, + T.3u, S (A-1-23)
ZZW, gWERE TSN, {THI {(su} CERRIC—ETHD. iz, BMNERS, L
T {8u}=0THBZDT, BHRERHTITO>BDLET S,

R(A-1-23)DAEIITK(A-1-15),,Z2RAT 2 ERAXNKRILT 5,

[.(T,80, + 1,80, + T,50, s

- —J.S {(G"nx + T"Yny TN, )&IX + (Tyxnx + Gyny + Tyznz )&ly

+t,m, +1,n, + c'sznz)&iz}ds (A-1-24)
FROALIT Gauss ORMEEZEHAT 5L, RXZ2HFS,
[.(T.80, +T,50, + T,50, s

BN, BSOS
=- IV {a—x (GXSuX +1,,0u, + szﬁuz) + 5§(Txy5ux +6,0u, +1,08u,)

T
+£(szﬁux + ‘tyzﬁuy + GZSuZ)}dV (A-1-25)

Lo T, RN(A-1-25)FXRADK 31T,



A. $L5R TYPE-C FHEIF D0 OBEM@THIE

[(T,80, +T,58, + ’fzauz)ds

¢ J(3s, ot ot).. (9%, 96, A, AN
— X X XZ X Z ¥4 z 8 d
-[V{(ax+ 3y "",az)&“(ax Yoy e P Ty e P

J(' o8u, . 980, . 3y, . d%u, . 3Bu, . adi,

G L+ 241 + +
*Tox ox Y ox ¥ oy Yoy % ooy

24T +o
= oz Y oz " oz

K(A-1-2600DAEDH 1 HITH L THR(A-1-5),, 2RAL, HiE2EHIIHL TEAMSG
HOHEERX(A-1-8) (ZBATDE, RRAPKRILT 5, '

J(T.80, +T,50, +T,50, J4s

+1

. 9%, . odi
80 i aauz) v A-1.26)

= [ (6,86, +6,88, + 6,8, +1,87,, +1,,87,, + 1,87, )dV (A-1-27)
£z, XA-1-2DNRRROELHCEZXTXRT LB TES,
J (8" {T}as- [, {81 (6av =0 (A-1-28)

KA-1-2) BELUOER(A-1-R)BERTI2MEICH T IREGCEORETH S, &
(A-1-2N) DEDB LT (A-1-28) DEAE L RIMFITH T B NIk 2 RELEZ,
=7, RA-1-2NOELBLIUVR(A-1-28) DEDE 2HINHIC L3 EEHSEE2ZHZ
NRLTVWBEBEXTIWN, DED, HENPERETH DD DONEREIT, %20
WHEETHIITNTORBEMIZH L, PEBERBAIC I BEEMEELNAICE B REH
FEPELLRBILETHD. -, R(A-1-2)BEURK(A-1-28) B H L 7= HEAE
ERIZIENE, HAWHER(A-1-5), EIENEREHER(A-1-15)_ BB ENTE
B, LED->T, (REEEHEOFRBEZMET S Z LR EHICHTINETHEETHZ &
DB, £z, XA-1-2)BLTK(A-1-28) OFEBRETIE, WHERSBREFRL
MERTH DD, MAEREVSHBTIIBENT, RA-1-27)BLUOK(A-1-28)1FF
RTOMBIZH L TEATE 97, | | |
ECAHT, {du} 2R (A-1-5), , OFLITRD , BV THS 2175 &R EHE

(o5, o1, 9t ). (9T, 96, 9T,)\..
X X Xz 6 yx y yz 8
JV{(HX ¥ dy ¥ az]“"*'(ax + dy ¥ az)“y
[ a«‘:z 36 .. - S
ERTHMAEDZ2EAT DL, ARE2HB5,
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A, 1 ZROTEEAREREN T

[, {aix(g;xaux +1,80, +1,80,)+ %(«;-xysux +6,00, +1,,0,)

+%(txzaux +1,,80, + czsuz)}dv

+1 +1 247 +0 +1T —=
ox ¥oox ¥ ox oy ¥ oy ¥y

. 9%u, . odu, . odi, . 9du_ . 9%, . adu,
-J‘V Ox :

0 ddu, i 000, 5 odu,
~ oz 7 oz * 0z
EROEVE 1 THITH U Gauss OFHEHZEHA L, %2 HIZIXBAKIS 1B OREEE

EETHEEBIZ, R(A-1-8), AT E, KREED,

)dV=0 (A-1-30)

[{(e80, +1,80, + 1,80, )n, +(t,80, +6,80, +1,,80,)n,
+(1,,80, +1,,80, + 6,80, )n, bdS
-ﬂ“dﬁ@+6ﬁg+6ﬁg+thw+@ﬁﬂﬁdu'mﬁV=0 (A-1-3D
[Ba} i3S, LBV TETHDIENS, S, LBV TOARESEZEFTHIZL L. R
(A-1-3D)ICK(A-1-15)_, 2RAT B &, BREKEICRRZES.
J (T80, +T,58, + 1,50, )ds
| (6,88, +6,88, +6,8, +1,,87,, +1,,87,, + 1,87, AV =0 (A-1-32)
F72, R(A-1-3)IBRROEICEXRT LN TES,
[ 8y {T}as- [ {8e)"{s}av =0 (A-1-33)

RA-1-32)BRA-1-2) &, FERA-1-33)BRA-1-28) &< —HT 3. &
(A-1-32) BEU(A-1-33) BRI VWHEROBEABHEMITN 20 TH S, Thbb,
FORBIL, INAEEHOERM 1M 23 0HEa0WHERITHNX, EESO 1B L
NENT, ik, FIEVWHFERXNFFINERTHHDIIHL, BEIChESES B TES
NTWBZETHB., LER->T, REAFOFEBEZIHENVWFEROBEERAEFHRES W0
ZTHINON,

R(A-1-2) EERR(A-1-32) BEIUOR(A-1-28) £ 3R (A-1-33) ITR(A-1-1) 2R
AT BE, kKXERHFS,



A. HIETYPE-C PHIFHEOED OKEMFTEE

[.(T.50, + 7,80, + T30, J4s

= jv(c'x 3, +0', 8¢, +6', 8¢, +1 87, +1,, 87, +1, 87, )dV

N jv (p.8&, +p.8¢, + B¢, )dV

(A-1-34)

72, RA-1-30)EARDOE S ICEEE T ENTES,

- J sy {F}as- [ ee) {oav - [ {8} {puJavV =0
R(A-1-30) BLUR(A-1-35) RAEACE S KBLZEOREBE 23R8V HFERD

FEAEHATH 2,

A. 1. 4 ZEBIUEBICETS8EML
HEICBNTEHEMERECEORRE (L LLEHEVWFEROBER) 22z
ﬁm?éat%m,E%%#ﬁ%if%@ﬁﬁmﬁwT%ﬁML,%@%,ﬁﬁﬁwm;o

TRRIBIRIC BT HBERL 21T 5.

R-A-1-213, MV BIOREMS 285, S, L TREHNEETBEOS, ECEMEE
TERV, PHRIEICH ZMEICHT DRBILET N ERL TS, ZOMBILE T 2H
RTBZERBEROI S, EEOEREER, NHEEEN,]
HE & BN E OBRIZARI L > TREN B,

{u}=[N,[u"}

(A-1-36)

CE2, RA-1-360)BRROEICHE L TEZRTIELTES,

u, =[N, [{a"} (A-1-37),
u, =| N2 [{a™} (A-1-37),
u, =| N Ka~} (A-1-37),

T, {3 ERNOEMEERY ML,
{WN}REROEHREMEERY ML, [N,
[N [BEIN? IE[N,|0%E L, 2BXU3
TORSEZETNTIRL TS, K (A-1-8)

LK (A-1-360)ERATBE, BEAD {1 &

[N} OB RATEZ 515,
{e}=[B.J{u"} (A-1-38)
ZZiZ, [BJi@RRO & DIz B,

K -A-1-2 BEBULETIV

(A-1-35)

TETE, TOBRENOLH



A, 1 BRUEEFARERBTFIE

[B.]=

ﬂaN ,IHaNfJ [aN 3J [BNUIJ [BN 2J [BN ZJ [BNfJ [BN 3J [BN IJ}T
u N —_ 43 5 u N —_— + u R u + P, 5 u + u
ox dy oz ady ox oz ay ox oz

(A-1-39)
LdoT, [N ]2 x, yBXUzICET 2RO THNE, OTHITHRERZENICS
WT—EIT2 5. £72, R(A-1-13)KR(A-1-38) BRAT B &, ¢, ILRRTEHA 5N 5,
€,q =By {a™} (A-1-40)
TTH [By )iy, & (g} EEMBRTBEATHD, KARTER LN,

vol

ON,' 9N, oN,
+ (A-1-41)

[BV]=[ ox oy * oz
ZTT, RESREMEERY NVEBEATEE, BEENIIBITZREEMEERY H

NWBIMEROTHEENY MLEENETNRATEZLGN S,

{80} =[N, {sa"} (A-1-42)

{5¢}=[B. {&a"} (A-1-43)
22T, {SN MR AR A MEE R Y BV, {50} REENIC B B RAEREERY ML
BEOG}IERBOTAHAEERY MV TH D, ZNER(A-1-36)ITRATSEERRNER
2,

J {8a™} N {F}ds
[, {oa Y [B.] {e3av - | {8u*}'[B.] {p. }av =0 (A-1-44)

R(A-1-4) T2 785 {GuV MR U TRAL Lzt hidiz 57z, Ledi> T, KA
LS TERZRSERWN,

J, N {Flas- [ [B.] {e1av- [ [B.] {p.}dV =0 (A-1-45)
E7=, pAVAREENT ETHDERET B &, {p, HERRITE 5,
{p,}=1{1,1,1,0,0,0} " p, - (A-1-46)
L7 ->T, RADEILT 5,
[B.] {p.}=[B.] p. (A-1-47)
R(A-1-47)ER(A-1-45)KRAT B E, kREES.
Lt [N {T}ds- [ [B.]' {e1av-p, | [B,]'dV=0 (A-1-48)

EZAT, HERM NS t+dt ETOEMTDONT, REPKRDILD LRET 2.



A, KR TYPE-C TRIF D720 O BAEMAT Bk

[Tt ={aT} | - TR
[ e 1ae={as} o o ' (A-1- 50
b dt =dp, | A | | , B (A-1-51)
[“radde=far o (&-1-52)
J " te3ae={ae} (o139

R(A-1-48)IDNT, Kt 5 t+dt ETOM, [N, | BEU[B, |BELLABRVEREL, K
(A-1-49)P 5K (A-1-5D) ZRATHIE, KAMNKRDILD,

[, [N.] {aT}as- [ [B.]' {do'}av-dp, [ [B,]'av =0 (A-1-54)

KA-1-501F, R(A-1-30) EZIE(A-1-35) DBEsULTE, TRbbEERULEINZG%50
DFEE HEaVHBEROBEER) ThHs.

—%, BEtA5 dt ETIRAEL BHEOTHHS (de,) ERA-1-13)BEL, KO
LI IESELT B,

) ov, 9V, 9v
de,, =dte , =dt| —= Y z
vol Svol (ax + ay + aZ) (A-1-55)
R(A-1-55) IR (A-1-9)_ ZRAT S ERXEBSD,
k,dp. k,9%p, k, 9%
dﬁ zdt X e+_y e+ z €
vol [Yw aXZ ,YW ayz ,YW azz (A-1-56)
CWVE, M-A-13IRTED
2, BERiop, 2RRICLH-T A
ZERIMICERIT 5, , ele 1
P. = elem.-o - ! elem.-j
o R /
SOy +0LX+ 0LV +0LZ -1 eV |
=2 =2 —2 Pl i ~
F+O X"+ 0 Y +0,Z \ o |
(A-1-57) ! = S o N
. . elem-l THe _—&emI\ | \
I, %, yB&UzIENT - : \
~,
NERIOELNMIERAERFDOR ~leo_ - .’\}V\“
, /
MEETH D. %7, I
o(i=1~7RBEKTHD. Z elem.-n

TH6DO0EROELMEICSE  K-A-1-3 BFEIFEER/KED 2R M

A. 10



A, 1 ZBROUEEARERFHTFIE

5 EFRHEBRAKEBLOREFMEZEOENSRRIZE > THREENS,

{oa}=[AT{p."} (A-1-58)
22 {ayBE M p P HE, FNENEERY MIVBRUERI EFNICHEETS6 D0E
ZOELMBIBI BBRMBAERY MLERLTWS, £k, [A]RARICE > TEHR
515,

[1 0 0O 0 0 0]
L%y 7 x5 5 7
1 ik yk zk 3(—kz ykz zk2
[A]= 1 i1 yl 21 i12 ylz z12
1 im Ym Zm im2 ymz —imz (A - 1 - 59)
1 X, v, z, X° vy} z°
1 X, ¥, z, X ¥, Z,|
ZZT, RATERZEINBRY MNILEZEAT S,
x}={1.x5.z.%7%.7°} (A-1-60)
R (A-1-58) 25 TNNIK(A-1-60) 2K (A-1-57) ITRATHIE, KKXZ2ES
p. ={x}" {o} ={x}"[A]{p."} (A-1-61)

& AT, BB d BB 3 EEMERKEORBAERE (p,) 2EMEMICE-T
KX CHEZB.

p.=(1-0)p,' +6p,** (A-1-62)
T, p BXUp MMEENETNRH t BEL N dt KB 2 BEERKETH S, £z, R
(A-1-6DIIRRDESITET I ENTE S,

P, =p. +6dp, A-1-63)
H(A-1-56)ITR (A-1-61) ZRAT B ERKEES,
2dt
—{} I'{p."}
(A-1-64)

i [(RARICE > TE5A BN 5,

{k}={0.0.0,0.k, .k, k,}' (A-1-65)
L7Z5-T, KREED dEIBT2FEEL V) 3RKRicE->TEALNS,
2dt Sf—
dV=IVd8V01dV J. "_{k} A] l{peE}dV (A-1-66)



A. HERTYPE-C FHIFHEO D OMEMITHE
—%, de WEX(A-1-400 5 RRICKk->TEHEZEN D,

wa =[By {du} | | | (A-1-67)
L7zW-> T, BREELIEIRRICL>TEHEZ 515,
dV = [ de,,dV = [ [B, JaV{du™}  (A-1-68)

A (A-1-66) ER(A-1-68) BEL W T LM BRRAMAD IO,
2dt §
dv = f——~{ YA 1dV{pJﬂ' f[B v]aV{au"} | (A-1-69)

A (A-1-69) ”"ﬁ(A-1~63) ERATHIEARZEHES,
[L] {au™}-6[C, {dp."} =[C, [{p."'} | (A-1-70)

z i, [LBLU[C,]RERERARICE > THA BB,

[L]:Ltide' | (A-1-71)

2dt
fv“’“{ Fia (A-1-72)
LT, RA-1-5) EXA-1-7T0)ZEIUL I VD2 LIk D, LEKOEREEZ M
T EMTES, '

A. 2 HBHEOAEETI

A. 2. 1 s

T DN FBEIERE N ORAFENTHD, ¥y —, BEM, BHKEES
KUOR K EER E L Vo R ABBEBERL Tnd., ZONEEEERATI-HIC
B2 U TEEERRDFRBNEHINTER, LT, TNSONEREEF
DHFERBECREEZGZ5BLOERIIODVWTHLMNIINTETVWS, LTOHEETIL
i, TNSNEEABRPOR/ROSNTRRIIH L, BHRNFICEDRARHER - HEAHEHE
ATAHZERE > THEBEINTEL, BEETIZ, BARBRNZETUBMREINTED, F
NEDIEDON DNITHBDO HEBRICEADS TE LOBMEICEHR SN, EERREE
EFTWws, LALANS, 1ONWEEHICEELZRIEFIERZILEEETH S0, B
TEETIZS, FICREELEE OREUD R EE 72 B 151 2 O f BN e 2 IR X
NIZEFEVEN, Z0kY), HELTTREIN TV VWM R LOA¥ETIIBESR
TIEL, TORBEEHCIIREND . |

EIAT, MITHFRCL > THRBRONFHKZHEIAL LS L7254 &, BHEKRELE
BEROBWHHATE 2HIH THRIIEAL - Biilkand, ZOEE, LHZOHE
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A, 1 ZBRTEERRERMERTFIE

EH}ERRTZHZEETI
KXo TBEHZALSNS.,
L, ZOELEHWSH
FEFNEBTLHLDH o
FPREETEEICHERTSD
DTRLITbHEW, T72b >
5, [©-A2-1 DX >7BH% 0 v

. B K -A-2-1 j&H—0OFTHEROETIVE
BE#ERITLEHMELTE
ATHD, BL, RARHRETBEHEHZITBNT, TOEHEVDTHOEEHHNO PED
HICEE2125E, OPHMONFBEHDBEMBRELEHNFETETNERNWTHZDOHH
RETHICHBTDENARETH S S, £z, TOREBREARICETIESIRES, A
RIZEZBEEZEEICHIATHOTIIRL, K-A2-1 FOX (b) DX DIZZFD K E) %
LU TRETHNEETINEANWTHHEEINS HZEHRIIEBRO HFHRK EREN
WONBLNARN, DED, HBOHNEHRIIEOS TH¥ EOMEICH L THENFEEZ
BHTSHNIEL, BEMETHLINERREHFATELZKETHRETZZETHD, L
MoT, ZOBMZEERT 2201213, BIZLOHAFEETIND/INT +— AT TEL,
WRONZHSEEZHEHRT 200K EETNEROERENNEEEL 25, BN, O
NEETIVZHBOBZETINVICBWTHERICEERREZERLZT, LML, Thidsd<
ETHRZEETNEBRTZ—-DOEETLM W, LENST, tOHWEETINDISNT +—
NOAE, REAMRTHLMBONFREEHEATIZDILEEINIEEETINOE
WENTBECTRESINDERNETH D, ZOLIBHEZEZETIE, LTULbLO%%
HETECRETHNFETINEAVDILEIRL, BHMETH D HFHKITIECTH
ZETNEENZTTHBINWI ENEREINL S,

LUFTE, RRXXITBWTHWZEONEETNVERN TS, £9, KM-A-2-10D0PH
DXDIT, BIRREBIZET D ETOLOHRRHNIERHERIA T NFETIVICONT, B
Bt EMELZRRICILEDDIZHT, TREFNICHLT, BEZTIRERINZND
DOHEFETINIZDNWTEDREERMBETEELEBIT, TNEDI B TEARBICBNTH
WENFETIVIZDWTEHEMICHET 2, KiZ, M-A-2-1HFDOX (b) DLIIZ, LOMIEI
L BHMB N 2EEGHEERZFRHITINFETINECONT, BEETREREIRTWA N DM
DT OBREELZFNT D E EBHIT, RFHLTHNW= Drucker-Prager ¥ 1 7 DREIRBIE & ¥
HERF Y IVERAVWDEHEETIVIZDOWTHAT 5,

A. 2. 2 BEITOHAZEETL
(1) BELEMRELEBEOHZETN

WH - B 1L, TOBRREZEREHICEATIHOEERLARIIETSZHD LI
HL, TORBICOWTEEZIToTWS, LIFTIE, 008 - BEAERIIRKN, WL

& &

[5
(2) OPREI D EF )1k (b) OREE D ETFIVE
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AL HE5R TYPE-C FHIFRD /20 O BB RIE

ONOWOEMAFRETINIIDONT, TOREEMZEIIRRD,
a. B—ORMRBEKZA UBHERNANCE D <EFTIV . Schofield and Wroth'® {3, Granta-
gravel E7 )L EIEIEN D Cam-clay ETF N ZEZIR L ZBRETIVEREL, BAOEAZHR
CBTWD, ZOETIE Camclay ETFI)N ERIFFEMTH D720, EDTT LAY o —4
a2 £HT S L1328 Ly, DiMaggio and Sandler'® 3 & U\ Sandler, DiMaggio and Baron'®
I3, ERMOBBAKE S EHAMOBRRMEIZETSFr vy TEFILERIENIHRET
WEREL TS, £/, Khosla and Wu'® IZ Drucker-Prager D8 38 HE & ¥5 H B O B Rl
HZEETOERETINEREL TS, INHOETFTINTIE, HHBIRXNLF—RK, 5§11
15 2 —RiR, BREOTHESHBERRECLS TERNICERERAFEINTY
%, Miura, Murata and Yasufuku'¥ {3 Cam-clay ©F )V DHEM T RN F—RX 2 &EE T OB O
BICEA L. COBRETIVOERNRBREERENIL Cam-clay ET IV EFAZETHE129,
EDFAVAY 2 —HBRBRBRTD I ENTERN,

b. BE—DOBRRBEEZA LIFBHERNAIIEDSET N Poorooshasb, Holbec and
Sherbourne'™'® |, ERHDZEMFTICEDE, BAL-ERHOBRERE INEZRRS
HEYOBEERT > v Ve B THEHEABOBRETNERELTNS, EEL, &
DETFIVTR, BAL—BORAFEFEBRICBNTRRLARNWI LIRS, ZOMEER
{H9 %7z, Poorooshasb W IFib L EFHERHOBEKTHLBEREEEZETHETIND
REZ1T> TW5, Lade and Duncan™® [JE D 1 K& 3 ROARE TERE I N5 BRRiE
EBMRT IR VHEEE T 2EHBEBEOBRET IV EREL /. Novaand Wood? I3,
ST K > T2 DOBRREIE ZHEWNAT, KIS OEE TIIEERNR, Shko
B TIREEERNUZEA L BRETINEZRELTVS, BRES2OM, BREMSH
EEXTOWORAKMZEEZERNICKRFL, RBERICED<HRMEHEIBEERT v
NWHE 2/ DS FBEABOBRET NV EREL TWS, ZOEFIVE, BERAILPS 1
LAZ R BIITHREOEEEZER TELLLOIRMEAL TS, £k, &
B2, BFEBEINZHOZMMEBRRDICEADE, ZOETINERAFFELLEOERT
FIWVTHHRL TN,

¢ 2ODRRBEKES LEERNAICEDSETIV  LTOBRREHL, TABOARS
TEHEMICK->THIIZRIIND, ITTIE, TAMBIUOELFERICE DBREE
ZhlZ ORERE 2> TR L TWBETIVERN T S, Prevost and Hoeg?® 13, Roscoe

‘and Burland @ revised Cam-clay BTV D& X FICHE D E, OT AEDO AR S TIEFEKYE
AERRD DT AR BB D RRTELETIINEREL TS, Nakai® 1%, FABICEST
EUBERVTHEA DY A LA 5 2 —EADEMEHE OB ICE T ¥R I
KB HERIZBOYTHERNAZHE T2 EVWIRENS, FHELLBOTTINERE
LTWw%, ZOEFIVE, PEERNOEECVT A FROBNIREKEEZZET
ED, ¥, TOETIVIRNBERFUPCEICNBEGOZELEBTE S LD ITHER
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A. 2 HBHMEONEETI

EBIETNIZ, I8, BERAFMEEZZEERTELLDICHBIBEINTNSD,

d. 2 DDOREREEZE UEBEERNAICE DS ETI  Lade® i3, 1RE3IRDEH
DAREIZE > TREEINDE AWRERMEICERE OB Z 0 U 7= F 5 E L5
DETFIVEREL TS, FIEORREKICIIFEERNAZ, % ORREEICIIEEE
RNHIPEHENT NS, Vermeer? I, EHEETOBEMELBIIKEIDHRST, £
DR BT B —E R OB A BRI & SEH ) E ST — & OERFERERBE R E
BIDETINERELTVWSD, ZOETITIEESHERICH L TIIBEBERNARIAEH XN
TWb, —F, BAMIICHL TIIEEERNANANSNTBD, ZOB, Row DRI —
FAVLAZ 2 —ROVNEHIN TS, Nishi and Esashi®? 12, & h—FE OB AWK
B & EHERE N — B OKERRBEEE A T2 ETINERELTWS, HH - &8 - &
B IIERBERICEDE, AREOXELZR L AHFHENAEOBBEEBRRAZREL T
W5, ZOETFIVTIE, OBRREER, BERT >y, BEAQKRED I UCELEROH
WIEKRFE, Q—BLBAMIE N OB TRE I NS MR RES, BHERT v
25N LB, @IEHEIZE > THEWRITENDZ 2 DDBERT > > v, REDKE
MEHELTWS,

(2) PHDET IV(t-sand model)

FHS D IEHEREEN ZANW ~EOERGERICEDE, EMIEEH (SMP) D&%
—AL S NZE{GICE DS EHFFEOBBEEET N ERELEZ, ZOETIORHE
ELTIR, ONZE{UZAVNTVSZDEZRTRIBRETOLOREEEFE—/NTA—FT
RATED, OFENRNTIA—F EL TR NIRRITKGFELBRWREETH BT EMALYE
BHAVWLENTBD, EQFA LAY —BEHNHATES, QL0BEHOTHEHNE
FIEMEDETA VAT O — BT ED 2D, OTHRBEOH RO REKEE
MRETED, QELNZINT A—FNEHLEM - BERBER & AE—E = ihE ek
DR TIELB X OBERFO VDT AN LI DRETE LR ENE TSNS,

HHSIE, BORVTHESS (de) WEEDTAES (det), BHEVTHAESOEFE
Wipks> (deP') BLROEHOTHEHDY LAY 22— (deP®Y) ofick->T&
FILEMTEBDEREL &,

{de}={de} +{de?'} +{der*"} (A-2-1)
T, (deV 3R VT HRARY ML, {des HIBIE DT HIH R L, {gertO I B
THEGDFFEMESNT BIVBIOgerD VBR VDT HBEHOT A LA 5 22 —hs
N MV TH B, L FZENETNOOTARDICDOWTEHEAT 5,

a. WO 25 SA2-1 IEFER - BERRICB T 2EBEO T A LSS EES
HOBRZEXNITRL TWS, BHEM - BEHRICB T HBARZEEREBTHD &
RETHE, TOLEEODHHEOTH (84") IRRICK->THREN B,



A. #%Tn&c%@i&@t@@&@%ﬁ&&

&J=Q{(—%) *(p;a‘)—) } (A-2-2)

TR, PRRKUE, Py i Up kehenge 2
RESZOBEOREICBIT S EEERS, m
CRIMBERTH D, £z, C IR QA
FHREEEENOBRICB I IEROEE EE
LT3, R(A-2-2 SRIEKROT B [ﬁy
(de,,*) EPHEBA#S (dp') DBIEINKR P,
CEoTEZ 505, X -A-2-1 FHEM - BEARICB T2
) KOS B &SI ERS S OB
dp'*mCP p,mlde C=Kde,,* (A-2-3)
TTW, K GHHEBERE TS 2, £k, CAMBMEGE (G) BARIKE->THALH
- |
_3(- 2v)
; 2(1+v) (A-2-4)

h@ﬁ@?&%ﬁw%ﬁrﬁmﬁ [ -A-2-1 D\ 525 T4 - R BRIC BT 5 &k
DEFBOTH (e,,) EARRE>TETIENTE S,

evol—_-ct{(%] _[pp_:] } (A-2-5)

ZI, CIABAERFOEBOTAEEEENOMBRICIBI2EGEOEEZZRLTVS, R
(A-2-2)2ERBT 5 &, FHEMBOBEOTHOBERS (e,,°) BARTEASNS.

et (3]

Lo T, BHEEROTAES () &dp PBERIIARICL-THEZ 5N,

+ el

dsvolp =m(Ct -’Ce)ll)) m (dp'>=Kp<dp,> (A -2- 7)

a

Z ZIZ, () d Macauley Bracket TH D, £z, gePrlONFEHBNCEL B ERET D E, KR
NRRALT B

{dert9} ={K, Kdp') | R  (A-2-8)



A 2 HEBMBOHZEETIV

zzi K kit ko TEA 5 M B,

{Kp}_{K3 I; I; ooo} (A-2-9)

CHEHEOTHABMPOY A LAY > —RS RS I BN 2 A W2 HEKE AT
ABROERMNS, SMP L TOIRHE (X)) E¥MEOTAHESE (Y) EOfIZ, K-A-2-212
RYBHEBRNEET A E2HONI L, ZOBRIIARTETZIENTE S,

X, -X

Y=2024y, (A-2-10)

ZZW, XEYRXRAICE>TEALN S,

——
X—TN (A-2-11)
dﬁ*p(AF)
=ﬁ (A-2-12)

BI-A-2-31ZRTLDIT, KA-2-1DIKBTS T, BRU T 1ZSMP ETOEETT & AR
BATHY, £z, R(A-2-12)ITB1T 2 del0P BI N dy2BE SMP ETOMMAROT

SMP

B EBERTABOTAENTH S, T, BLUOTRRRICL>THEALGNS,

I
Ty=37" (A-2-13)
2
JILL -o1?
L= (A-2-14)
2

ZELU, L, LBEXURLEBENTIEND 1R, 2RBLUVIROFEETH 5.
R(A-2-10)ITBF B X, BLUY, I3 hEhig

BRICBITSXBIUEYDETHD, ENEIKX

RTEHEABNS, x=

P Z’_] 'vﬁ '

A2 1 ‘ ' |
- R, -— o |
3 (ﬂ JRT) (A-2-15) X.-X /4]/,
Y= +Y; % !

o M i

. \/—“1 D / |
V2(R, +051D b)! (A-2-16) I

_Yf
I, R BEUD EIMEERTHY, K-A24 0 yo dede”
IRT SEIEMRBOEREN SRRICE->TER ayge”
5N5, K -A-2-2 SMP EToOlshl (X) &

BHOTHEIE (Y) EOBER



A. JE5R TYPE-C FRIFED /= O BAEMHTH %

A
’dafﬂ

P
def

B -A-2-3(b) SMP LT

KX -A-2-3(a) SMP L TOEGH - OB (dede”) SR
(T) &SRABRH (T | PO HHS (ay2eD)
G 1+sing¢’ ' o,
R.= Yy (comp.) . A
' (0'3)f(comp) Sll’l(]) (comp.) (A_2-17) %
R¢

de
Df*( J A-2-18
dal f(comp.) ( )

—77, t, R TR <t NAIBSRILT B &\ S e
5, dePW D IRARTHA 5N 3.

of
{der*} = A{ at} | (A-2-19) 0

22T, fIIBRRERTHD, AIXEOERTHD., X 2
51, (A-2-20) TREND normality rule Z@EAY K-A-2-4 R, BLUD,
5L, BREFKELTRA-2-2) 2B 5,

{dt} {der0} = dTdedn” +dTdyde™ =0 | (A-2-20)

. -0 X
f=lnTN+—1—-Eln1-(1-oc)ﬁg4-lnTNl=0 (A-2-21)

ZIZT, BN FG A= LT, KRACk-oTHEEINS t, CEDERMAHHARE (W)
%Eigv/s“:o ‘ o
W' = [ Tdeds"” (A-2-22)

SMP

TORER, RA-2-2)BEERHVICAKXTEA 5015,



A 2 HBMEONFEETI

o X| 1 (W 1
f=InT,-—Inl-(1-0)—- 1 + T, (=0 9.
Ty - - (- o) o —— n( g o J (A-2-23)

22, K RARKE - THEALH

N

’ T I |de=de® +de™™ +de?™
m(C,-C, 11 | de = de® + de”™”
1= \/5((rn;_1)1:>)m (A-2-24) . III | de = de® + de™™®
* «®4 "=0 IV | de = de°
e - dp

-A-2-5 13 T ~T, ZRIC BT DR i
HHTE 72 5 NS D843 5 1 & B i 7 IVA I
VT HEHOBERERL TS, F . £=0
£T VT RN, IO T
AHFIHIE L TEDOHEENER B -A-2-5 T ~T, ZEMICHBIT2REREE R S N
xN3. T1D8o F M & DT BI85 DRI

A. 2. 3 ¥ETOHhEETI
(1) #HEEHRELAEABRFOHRBETTIL

Roscoe, Schofield and Thurairajah® 1%, HABHICHEIN S TR F -3 TR TERE
LTHBEND EWIHEH IR F—DREPCBEOD T HEH T NVOSER R & B3
THENIEHERNADOKEN S, HHBEEEOKRRBEEZERED Cam-clay ET )L ZFE L
2o WHITK> TREIN Camclay TFI)VE, BIZEHREBKLTIOBRRAEL ToRR
59, RESEHRHECRFREL VS AERMEERELEHIZ, SHETTORTOMBIESRK
ROEEK LR > TS, Burland® 13 Cam-clay EF )V DEAEDETE, Cam-clay EF )V
EERERLBLIHEH TN F A>T, BHEORERIEZ D modified Cam-clay 5 )
Z#E L 7=, Hata, Ohta and Yoshitani®l3, SEHICEL > TEBNIZESNZYIL 1Y 22—
KX Z AW, Cam-clay ©F7 )V OEGRER S SHNICEMAERETINZHYE L, -,
ZDET)IVIZ Ohta and Hata®” I K> TRIEBEMLICHEATE D LSWRINTNS, &
512, Sekiguchi and Ohta® |3, FZICRBLEZBALRNTA—-F2HN, ZOEFIEE
HHEPERSTOEEEEERL D2 K DICIERL T3, Mitachi and Kitago® 1251 L1 4
>R OBEEEEERMICIEL, Ohta 5 EFAEREZFICE IS BEFEEOLE
ZERTELBRAZHEEL TWD, Matsui and Abe® [T DT HBSE~IES (R HE)
BMREREET, 74T INTA—FEHEAL THZ DKL OEREM 2 E BRI
L, CNZEALBRAZFE L, HOSOFBELBRRNIBFEFRELAbEA
INTNW3B,

PLEE, BE—oRRthmz2A UBEERNANICRE D ERESEN T 2R E U 7-BBEER
ANTH2. UTFTIE, ENLSOEBMEBRRICDON TS, Nakai and Matsuoka*®) {3,
WEPE LI T MR ET I & U THREL tij-sand model DE A& %k 112 H3#E A
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CA. HEETYPE-C FHIFH O OBUBEMEITH K

L, BERXZ2FEE L=, TR20E, BLO2UVTHELEHEERS, FHNREBEERS P
XOTA VLAY L —IC KDWY O 3 DDRMHBEL, TDOB, 1L A5 —
SR DBYERY DY, ERNEBE OB R E —RILS B2 HFE R ¢ X D2BEERNAD S RE
INDEREL, FEFERHOZEEZZR L -HEHEMKR (tj-clay model) ZFHEL /=,
Ohmaki? VT AN EIC K DD EEHIENITKBRA D 2 DITHEETES
EREL, TNEN2DORREK, BEHERT v ) VEKEE T 5EBERNAICHED
BRXERE L2, Hirai® 33538 X N7 Ziegler OB EIELAIZ AV, FEBIERNANICE S
BAEEER T ORI ZE N TS, Asaoka, Nakano and Noda* |3 Hashiguchi and Ueno*®
BEO Hashiguchi“"” WE- TRESNAETAMEETETINDOE X% Cam-clay TTIVIZE
U, FTAMHE Cam-clay ETI) Z#E W, ZL T, TNEEFICHEFLOKREVELON
C REEENGEAL TW5, £72, Asaoka, Nakano and Noda®” {3 N A Cam-clay EFT ) DIE
HREREE O LARE 2 KE L2 EAME Cam-clay TT )V E2REL . Asaoka,
Nakano, Noda and Kaneda® |3 Z DT IV & BRAMEM T O—XTEERECEHAL TV 5,
(2) HLtzdRELEBEOHMKBEET I

T O FHEIEARFECEAEERE, WHOLRHEKEE GEEKENE OoRE
DREWZEVPHSNTND, BEBEEBRIATE, INo0EEEZERTLHIILENTER
Wz, M5hOR TREKEREESZBRINICRDADEHNREINTER, TOMKE, B
PO A ZER L EHEEEBRERICE DB LOBRRAMN S DOMREINT

VB, R OBBERBRRE XTS5 &, OiAZEENICEERER N & Bi & FFihE
EERL, TOEMMBOOTHAREKRGTZRE), TG EEEEHTHS & L% Perzyna
DHERICE D BB N B OFREEEEBRK, BRUQEBEARD 72 ITREER) R P EHE
KEREERTNREREEAL, BREBABEEEBICELT S EVSERICET
{IHHNE R OB BEEERXO 2 DN EFRTH D 99,

a. RIS 1 B O FAEEE M E T )L SY  Adachi and Okano’ I Perzyna O R EEBEGRICE D
WT Cam-clay EF )V EZHBEEETINANEIELZ. ZOERK TR, ODTHHEN 7
A—% & UTHBERKOTABHNSN TS, Oka™, Adachi and Oka™ |JEE(L/$T A —
& EUTHBEUEAREOTHERFEL, Adachi and Okano DMK EIRRL, —KEH, 7
U—"7, OFBHEENREOH L ORMKENEHZRHTE2ERERE L, —F,
Perzyna D BB B OBAEEM R T3V U — T HBHRICREBINDIMEY ) — TEH,
AT E/RN 359, Oka, Adachi and Mimura™ 13, T DRZRBIE/NT A —F D5 A&
FHEELUTIRA, B2MEEREEATE I LD ETNVOERBEET >, 51T,
COBRETIVZHEREBBELAZEATS I EICKD, BAFEERELOBRIELEHN
RETE DL DHIREN TS, Akai, Adachi and Nishi® id, KBH (HALEEK
B) OV U—TBHERNR, AEEEREZEONEEEH LRI TEILIHBREOBRKE
FELTWD, Kaona®™ [, 3FBEOHE CTERINZHNBERNEZEITIBRET N Z
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A. 2 HMBMEBOAZEETI

BELE., ZOEFIVL, BE8EMEFY v 72T EMETN S, Kaliakin and Dafalias®?¥ {3,
EREFREBOSHIZS TREFREBICB TS L OMBEB I OB E2RB TS
DIZ, BREEEMET N EZEALZBRETNEREL TN S,

b. MEMMEE OBEBEHEETT)IL VOO SIREMER OFEEEERTIE, 2074
HEITHER S SREERSOMELTEZSNS, £LUT, HMEBEEOTHEEOHMIL,
FEERMEME LD NRICBITBNAMEBEBRBRNT PV E—BTBHERETNDS 9,
Sekiguchi and Ohta®® 35 & U Sekiguchi® 1& Z DFE ZICHE D E R L O VT HEEKEME, 77U —
TBEXOU S —2 a X2 KRB TEZI2HEBEERETINERELE, 351,
Sekiguchi® IZ Z DEERICE D E, KL DI HKBEICEZ HREKEEOZEB IV U —
THIBREEICDNWTEREITH> TW5, Nova® |3, FENHEEBEERT > v I OBEEKE
EISAKICE o THEL, EEERNANCE D BHBEEETINEIREL TWW5, Matsui
and Abes®® |3, RERUKEEONTER E L THEARBEOTAEZE X, TOBITHERK
BT 2ERICEDSBMBHETTINEZIREL TWS, Nakai and Tsuzuki’ |3 Nakai and
Matsuoka*®*V IZ X > TIRRE I N/ HBIERE K FIT Sekiguchi® 12 & % JEE F TR S 2 O %G
MR EEAL, FHEESTIORE, U7 AL H MO NREBEFES X R HKE
AR EZZR L CEEEERBRAZ2FEL .

(3) WH - FSICLHEBHETIN

WHF - FEEY L, —BRRERI AN F ARSI L1y > — /iR ZIERT, W
Tl % OEHREEEEMICIMET 2L NI EBAICEDE, ERESEMEE L OBBEEBR
REFBEL ., ZOBRRNOKHILZ, OBHOTHES H~BHLBERERERET, 71 v
TAITNRTA—FZHEATHIELICLD, HxOEREEMELOERREEZEZENIC
BRRANCK®TES, QFEFICERT 2 NFERFEHEZZRTLIENTES, QRN
EER OIS N =n,, KB TEERB X OZERD 2 D ORRBEE A& DI E E#R
FHEFLTNS, @RFEEHFOKIILN =N, KBNT K EEEBREDRLT S, ©
BHEOTAESEEERNANCE > TRESI N, BUEABROTHEFEL/NTA—FELT
Wa, RENEITSENS, LTI, TOBEETINVIZDOWTHAT %,

£7, EERNAINKRILT S &G, BHROTHESXRT MLOFRIIERER DN
] ZERAMIC—HT S,

" _ dp'
& dq (A-2-25)
ZZiT, BHEUTHEREL (9) BREITEAEK () 2Z2NTNRATL>TEX S,
dy?* _dp' 1
& dq @ (A-2-206)
q
= -2-
. (A-2-27)



A. B TYPE-C FHITHED D OREMRITH

R(A-2-20BEURA-2-2nEAVBE, R(A-2-25)FRRDKI KB,
p'dn+ndp'=-¢dp’ . | | | . (A-2-28)
Ldio T, RABRD LD,

d . _,

t

P oo+n
AT, - FEiL ez OADOBEEE L TRATE A .
QEWBHREDOHE |

(A-2-29)

dy? o

a

:EP—ZW ’ (A-Z"BO)

1
¢
@ZMISNREDH S

_dyt o

Cdv' T M, +1 (A-2-31)

ZZI, MBEUM 1F, TNENTMISTIRIES KO0/ REBIC BT DRMRE T
DI, o BEPa id, TNTNEELHIRES K OZEISREBICS T 2885
NIA=FTHD, 1ZIZL, M>0TH D, BEBDPH/NTA—FET 4 v T4 2 TIRTA—
YTHY, BRABHBRICEDEREIND, £z, BRULHEoTHEREARINS,

HK(A-2-29) 12K (A-2-30) KLEH(A-2-31)BRAL, n=n, BN Tp=p' &35
HOFTIELTBEE, kXEHB,

OE@i T REBOHE

f’_ ' Ma+(a‘a'1)n (Ei—])_ ' | A-2-32
S e L az

OZBIIIREBDOHE

fp=p|{Mp+(1-ocp)nKO}(5{51:—;{]=p'y

hdp+(1-apﬁ1

S |~

(A-2-33)

ZZIZ, oca:ISJ;Z)i‘ocp W o<l BLD o <1 ZHMETHHDET B,

X -A-2-61, (A-2-32)BLUVK(A-2-33)151HE5N5 p-q FHE LICBIT 2R
25 NTHIET DR AR LG ORBRERL TRE, BN5, p idn, REE
REENZDOSR[ICBTLEEENEIENITHD 08005, DFED, BREBHEEDOS
A#BﬁBK%%ﬁ@ﬁ?é&%,m@&mﬁ%ﬁtéﬁkﬂ6ﬁEK@ﬁT%obt
Mo T, ARIZBT S p IKRRSNDBEREE EOISIRED S B RICBT 2 p IThE
ENSERME LD NTREBAEDLNWNRBEZRBEICENTS, £UMBRIEOE DM
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A. 2 HBMEOHFEETIV

RO TR BEEBOTABEAFIIFEICE LN
EVRMB. M-A-2-625FITT D&, ML ()

DOEMERD (69 ¥R (e0) 1ZFNTILAR, E
DEIHIcB, E
dp'
de=-A—= (A-2-34)
Py
. dp 0 FHER p
de® =-xk—- (A-2-35)
py
dp'
de":-(?»-l() p'y (A-2-36)
Yy

22, MBIV kIZTNEN e-lnp' BT BT
DEMERD L CREERTH S, LA T,
WO T 285 (dv) BEUEEERD TS
B (dve) BZEhZhARTEAZ SN 5.

_-de? A-xdp',

HIBRLL e

dv®

T 1l+e l+e P, (A-2-37)
dv® = de* _ _x dp, :
l+e l+e p, (A-2-38)  [1.A2-6 MEfRHHE & R IR O B

BIERETI, p Wp EBLLILEERTH
3, R(A-2-38)IFRDE S KRB,

._ kK dp 1 |
dv —EF—KdP (A-2-39)
W, K 3HRERERRTH D, BELENESFWITE Z 2 ERET DT IULKRRIBR
DI,

_3(1-2v)1+e)p'
B K

T2, EBLUVIZENENBMEGERERT Y U TH B,
EZ5T, R(A-2-29)IRK(A-2-30)2RAL, BREMELTp, 25X 2 ERANR

DiLD,

E=3(1-2v)K,

(A-2-40)

dp'y_@_ dn ~0
pvy pv (1\/1__,|,])/(xa_*_1.| (A'2"41)

K(A-2-4)Z2H(A-2-3D)IARATHIE, dvv>IRKXDLDITx5,
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dvpzﬂci_%_-'g(_@p_;___gﬂ___)

tre tre(p Mo, +m (4-2-4)

£z, R(A-2-4D)ZH(A-2-300KRATZILICKD, EEEANODTHES Ay) %

K‘K dp‘ d’n o, ‘ . o
dy? = 22K 9P . | | |
! 1+3(P' +(M-ﬂ)/0€a+nJM-n (A-2-43)

- FABROERMIIZEBAICRNTHAIETH S I EIEINDIETHRN,
K(A-2-30)Z& P =p, KBLTv=0 LLIRKEDHEKEATHE, KREES.
Py |

A’- B
=t (A-2-44)
1+e P'yo

Vp

R(A-2-4h I (A-2-3)BIUVK(A-2-33)ERAT D L, RAERF2.
OE@IEHREDOGHS

| 7"‘([ 1 o M, +(a,-D)n
P= a a a
Y 1+etln(p'y0 J+(Oca-l)ln{Ma+(oca-1)nKo , (A-2-45)
QB W REDHE

. K-K{ p' o, Mp+(1-ocp)nKO
V= ]Jl ; -+ In (A‘2"46)
1+e[ Py ) \1-0, M, +(1,-0Lp)n
EZAT, KA-2-3)BLUK(A-2-33)y0 5, BRMEIIEAEEROBALIZBN
TERTD2DOOBRMENSERINTNS, COEANBREICBITZEBERSICES
TR sn, LePN-T, BAEEROBALIZBNT 2 DOBRBEEIZHBEON M
HERFMERTHIEMRETH D, DFED, K(A-2-30) &K (A-2-3D)M =, 1BV
THELL B TEARGRWN,

o o,

Ma-ﬂm_ Mp+nK() (A-2-47)

iz, BRAEEROIRALIZBNT, itLoZREENERICEHE I NRTNEARS R

W, ZDk®, RITRT 2DOHIKFENREESNS,

OFHEFBET I (n, =0 DHE :
EHEERICBOVTEAUBMOTABLINEL RN, LEMRST, XA-2-300 &R
(A-2-3D)0 N 0B TEOTRFNER SN, DED, KXMRILLETIE
7R 5730, '




A. 2 HBMEOHEETIV

(0t )pony, =(0%5),.., =0 (A-2-48)
QK EEETFINDOHE

RAEBEROBALICBNT, KRX0 K EFELREEZHRE LTI SRN,

% (A-2-49)

dv

I, & RMBEVTHTHD,
2 (A-2-49) R RAHRAL THIZH TR D 3T,

dgve“l | A-2-50
dVe - ( T & )
ds"p‘l A-2-51
dv? (A-2-5D)
K(A-2-50)ITBHL Tid, v &K, OBRAAKZHETHITEBNICRTIT S,
w—KO
T 1+K, (A-2-52)

—77, K(A-2-5DIF, n=n ZBNT, XREHELATIR 52N,

&P _2de” 2
dv® T3dv 3 (A-2-53)
N=Nko
HL(A-2-30)0BXUOH(A-2-3DICK(A-2-5002RAT S &, M=, KBV T o, BL LR o
MBI REZENZENETNEARTEZSNS,
OxBHIREDEE

2
=7 (M, -7 (A-2-54)

N=TMko 3

QOIS TREDHE

o

a

=-2(M, +7y,) (A-2-55)

(4) B - FERIC K HEMBEETTIV

IR - FIERIS, K+ ORI R AR R EITRE L WL & Rk
RUEZ2HET DHMEER D coupling Kk > TEHINDEE X =, 22T, WHAHEOT S
(&) EHMEEBEOTHR (V') OMTEZSNDBBEHEBDTS (v?) B2EEL, Zh
BUOTHE/NTA—F &L EERRRZIERL = oowe),

BE, EETOMEERFEIENEFRBRENORODILENTES, IN5DER
RRICKIUE, WHEAEOTHEE (V) 3RRICE>TRT I e TE B,
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'LV

vv?ﬁ;%r{)"afl | o (A-2-56)
T2, ti3RR, aBRUPRENTIWMEERTH S, £z, (V) BHEHERTHD,
HEAER RO TARELIRIND HDOTH 5.
 ERBEOTAREOL ) — TEEIREOMBICHA L TEL D EARELZHENE N, K
(A-2-56)I2BNT a=0 DHE, KRBV TAHRREOMEICHHL TELZ I EEE®RL
TWs, LEAST, a=0 DHE, K(A-2-56)FXKOLITKT IENTES,

vY vY ' ‘
—=-In o (A-2-57)

B - IR, KA-2-5)EBARERETNZ2BOTHD, UTOREEELTY
%,

OV <VIRBUTY »00 LESDT, vP> P,

Qv =VIIZBWTv =0, LEDDT, yvP=vP,

BV >VIKBNOTv <0. LEDST, vP <y
22T, QORHENL VR0 LRBRIFEROVTHEI LN D, £, TOREI
BNTH, V=vEWIVERLTWDEZENS, ZOBRATHEASINDe, IZTEEITH
BB OB GERY) AU THERKRTZDOTRL, vV =v W REBITBY
2 I GERY) AEOTAHZEKRL TV,

K -A-2-713, R(A-2-57)25/B5ND V' EVOBFRERLTWS, BINS, v/ M
GEDWTH vIFEREICIGR L2, DXV, ZEZMERBOTHAEEN0ITAE
CELTH, BRICVPDEUTLEDIZ &RRRED, B T ZOMEEFRT S0
CRAOBITAZREL .

v

E:-ln(-}y—+5) | (A-2-58)
ZZIZ, SIMEERTHD, 0<d<1 THD., K-A2-81F, K(A-2-58)6/LNBV' &
VOBRERLTWS., BAS, v/v! MEDICEDITON, vVIRATERSINLHR
EICORT B Z &N hnd,

v' =-uin(3) (A-2-59)
¥z, N(A-2-58) 2Rt ICBEL TR T 5 &, KZ2RHd,

o sies]

TZiZ, t=0 @ﬁﬁ@ﬁﬁ?ﬁﬁ BTy RRERT, WEBERENRRITES CRETS L,
RADEILT B

v’ =pn (A-2-60)




A. 2

WRME O SEET IV

S| <

BJ-A-2-7 BfTHiE (FD1)

v

X -A-2-8 BiTHIE (F0D2)
\'

= -Vp‘
t=0 t=0

Lo T, MAEBR CIEAKXTEA 5N 5,

C=- u . ln{l - 8exp(- V—p)}
ov; b

(A-2-62)
R(A-2-600ITK(A-2-62)EZRATH L, vITKRTEALND

(A-2-61)

V"=uln—1— 1-exp, -SV:t 1-dexp v
o 0 u

(A-2-63)
VPRV EVORMTEZLENBEZ ENG, XRXZ2ES

=¥ )
(o S el S
—|41—exp| -—=t |[rexp| — |+ dexp| -—=t
5[ 1) U

i
L7=mi-> T, HEEK ) 3xRick->THEZALENS,

0 B o 2

v'? =pin

(A-2-64)

f=uln

-v?P =0
1)
A. 2.

(A-2-65)
4 TOBIRBEEICEDSAEETI

(1) ToBIERE

TOWBEREL U TH NS AW STV S Mohr-Coulomb D EEIT, BEEME Lo AM
EITEE S ICHBI U THEMNT % &S Coulomb D&M E, BANREZBER LOE
BN TOBEKELTRTZENTESL LN Mohr DEAEHAIVEBDTHD, ZDHE

BIIXRKRDLDICERIN S,
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0, -0, =2ccosg +(0, +0,)sing (A-2-66)
LI, o0, 8LV, RENTNBABIVRNAEIRANITHD, £k, cBRUoIIMFEIE
BAKBEHATH S, ZOREER, KA-2-66)015002LDIC, FRIERTOEEZS
7w, £k, ZOREEZZRNEMIBVWTRRLAESS, EANKF, ETIEMHDOAN
ﬁ%@%@éﬂéogwt@ BRARICBNTHEOERFMRKEE~ICRET S &
MTERN,

Drucker and Prager |3, 5IHRME & EMEE ORI MBI ORER, FAI3EEESL T
RAERRELIZ™, , |

Vfj‘-oa-k=o | (A-2-67)
ZZh Eif%f&ﬁ@%ZT’”‘%, LB DE LI ARERTH D, £z, o dMEER, k
iﬁh%%ﬁfﬁ%%bfméo:@%@m,*ﬁiﬁﬁ@%%%%@bfm%&&%m
ERNEECBNTHEEBRT 2. L2> T, HEOERFAREERE—ICRET D
ZEWTES,

Lade™ 3 OBERB I OBEREEL L TR ZREL .

L 5L m—k
7|5 - | (A-2-68)

I L BRUVLEBIEADE 1 BLUEIAER, PLIIREE, mBIRUPKIMBERT
BB, £z, B - PHYRRREEHNRE L ZEEESE (SMP) ITEDSHBBEAEL
LTAKXERRELZ.
IIZ =k (A-2-69)
I 1, LBEUVLEENTN, BHOH1, B2BLPEIARER, KIIMBERT
BB, Lade 72 5 NI - PHOREKEEL, WREDRREENRELEZEETHD, K
BHNEZATHLITITEATERN, Ok, R
&, M - PHOEEEMERD EF T HMEBHIHE 5,
HATELLOHEL TS,

B -A-2-9 13l EIZBIT B BHEEDHIKRERL T
VW%, Mohr-Coulomb DZEEIIN A, Drucker-
Prager DFEMEIIMEE L TS, £z, M - FH
DOHEMEIL Mohr-Coulomb DEUE [ZHEL TWWB, &
DT EMDS, WM - PHORAMEDT 2 KRITTOBERAZ
% L 7z Mohr-Coulomb OFIMED 3RTRRTH 2 & 02‘/

EA5N5. B -A-2-9 7mwHEEIZHITHEERE
AETIE, WERBICELZTORI~OTHE  BOHE

Mohr-Coulomb

Drucker-Prager
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BRERBET DD, BETHDEEDITERD TEAEKRIBHME T Drucker-Prager DI
HIEZIR L ZRARBEREFAFBOBEMERT > o vy VICE DS FBEEETIVIZTDOWTHET
I
(2) #5REN7= Drucker-Prager DEEICE D HEETI
(A -2-67) D Drucker-Prager OfFEREEEZ AV, KR K-> THRRERZ52 5,
f=T, -0, -k (A-2-70)

DED, <0 TRHEHERBIZHD, =0ICELLRATEEVOTHNEL S, /2, K-A-
2-91ZRY K DI, wH EIZHB W T Drucker-Prager D EE & Mohr-Coulomb DFNN#ET %
ERETHE, aLkIFROLDITHRESTNS,

o= 2 sind (A-2-71)
«/§3-Sin¢

= ° CO§¢ ¢ (A-2-72)
/3 3-sind

LT, RA-2-TORKRDESIKCET I EHTED,

_ 6sing . 6cosd c

3-sing  3-sin® .

ZlEL, QRRERNIBRSNIZp BRFEEHERHTH S,
Z ORBREREE BB EOT AL 2 R THBHIIET 2720, cBXUo2THE

NRRIZE->TEHEZX S,

(A-2-73)

P 2
c=cr+(cp-cr)exp{- 1— } (A-2-74)
_ |
¢—¢r+(¢p-¢r)exr>{- v } (A-2-75)

T, c, BX U IFZNTNE— IR B I FREREO BT ORE RS, v, I THE R
BT B DT BRI, 0, BE UK RENENE — » B & 0T O N EEEA, 7,1
NESEERA BT 2 0T ABRILIBERTH D, £k, yPII—RIEEAWOTHOEMERS TH
5,

—7, MEINEEICEL ERICEETIRAEOTAZEEVTAEALLRT &, FNHI
NOBEOTHERPERETHIENTED,

{dep}=A{Eg—} (A-2-76)
00’

T, {dePVRBHEOTHHRY ML, g@BHRF L v VBEOAREOER TS
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%, ZIZT, gRRTL>TERIZEIZT S,

g=q-0yp' | | | (A-2-77)
ZZE, oy 3Byt L 15— fféflﬁéi%@“/wx FTHO, R(A-2- 76)&T
(A-2-THMERDEIITEA LGNS,

_dvP ,
a‘dil_-ap— , (A-2-78)
I, g BRIy IRENENERAREOTHES B I OERT ANV THIES TH 2.
L7 T, o, 3BHOTAEALEZRLTNS, ,
EZAT, BEOERERMNS, %%ﬁﬂ@&4V4&//*ﬁﬁiﬁh%UT&@%

ME & bledB—EDMET BHANDB B, €T, 0 ERRTEYT B2 LT 5,

, bl ’
Olgy = Oy, + ((xdd p Oy, r)eXP Y ; (A-2-79)
d

CTTHK, O, BER oy, HENTNE— 7 BB L UVREROBIEOT AR, 1,0t oy,
BT 5 HABOTBEIERTH B, | |

A. 3 AFETIOBBIEAFEX~NDER

A. 3. 1 5

A. 2 THEAL WSS IBEEEERICE SIS LONEETINEA. 1 THHEL
FERTEFAREREICER T2, TH6EBABOI NI v I ARRICEEX
BIVERHD, £, A. 2. 4 THALABELECED ALEFINZOTHEL
LW, ZTOERICHZ > TIENARLEIIRIHENE N, BLTFTIE, £9, A. 2
THHLEAZETNOERERENOBAFEE LT, OTHELEEERTENEET
IVEMRELEBITETH S, BIESEOTHESOEGRERAE TS A DI
EBHHETODVWTHHATS. KIZ, OFTAELEEERL TORWHEETFIVICHT 2 M@H
HETHD, BHBPEVTAEYOTEREELKEFEICL>TRDZUI—>TvEY
FHERZDWTHHTZEEBIC, BABSICEDBHEEY Y- v BV iEEMaED
ZETED, HBMEBOREEEELEFERERTESERERMTTHRERET S,

A. 3. 2 ISHESICLSEE

(1) BEMEFILOT MY v o RRTREBBIEFEIADER
SOTHEHEZBEOTHEH EBHVTAESOMELTEAS,

{de}={de°} +{de’} (A-3-1)

T, {de}3RVTBHNRY ML, {dec HABBEOTHRIEHARY BL, B {ger}13¥
WOTHRIBHINY ML TH D, ger MRNANCHES REL, WHRT > vlEgeTh
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A. 3 NEETTIVOHEBILFERXNOBEA

ERADRILT B,
{dep}=A{§§} (A-3-2)
I, AREDOEKRTH 5,
EIAT, BRBEK O 13, —MICARICE-> TRBETE S,
f=f(c,{e"}.x) (A-3-3)
I, KIZBE/NTA—FTHB, kK ZBELOBRELZEL, BRETHOKRZIICHEFST
%, —RIC, KBREHOTHEEIIERTHIENS, «DBIITARTEINS,
dic = di({de?}) (A-3-4)
de DM {qer} DRR—KETHBERETHE, KRDELIICETZ ENTE B,
dx ={h}" {ger} (A-3-5)
T {hELTHEARZ ML ({o}) 2RVEE, R(A-3-5FKDES RS,
dk ={c'}"{de’} (A-3-6)
Lo T, x3BHEEFEITHINT 5. £, {h} & L T Kronecker delta B¥ZH 15 &, |
(A-3-5)FKDLS> 15,
dic = dv? (A-3-7)
L7z2o T, «lZBEMEBOTHICHIET 5,
WE, fIZHL, Prager DBEBOERGEZEA TSI L, R(A-3-3)IFXRDLIITHS,

-
—

{ }{d 4 { }{d }+——ch< 0 (A-3-8)
HKA-3-8)IKRA-3-2)BRAL, £/, RA-3-5DB5AIRKDES TS,
[ e

RENEEEE o

ZZT, XA-3-900BERADODDLSITEL.,

faee) b 5ol o) A0
oe?| [do'| ok \|dc (A-3-10)

1_
h
O h LR SN, R(A-3-9) 2R (A-3-2)ILRATIIL, {gepIRRTE X

n

Oy
N

o

ol )z
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Z ZIZ, { )id Macauley bracket TH B, L7ZD 2T, ﬁﬁ R OHEEEIROE S0
of
Ofaf £=0, {—5} {do'}>0 | (A-3-12),
B of |"
@FLAfE . =0, (35 ( 1401=0 , | (A-3-12),
ORI <O, { } {do’'}<0 E - (A-3-12),

LT AT, {do} RARORHEES 55X 5h 5, |

{do’'} =[D* |{de*} (A-3-13)
ZZiZ, [pelid{do'} & {dec} EBAR DT BT MU v Y A TH B, K(A-3-)ZEATNE,
R(A-3-1ERROE 31025,

{do'} =[D*Jfde} = [D*(fae}-{ae})  (A-3-18)
K (A-3-19 2R (A-3-8)KRAL, deis{ger} ORR—KHTHZERET D&, KkE
=5,

(20 - {25 a2 2 a2 2 (221

(A-3-15)
HK(A-3-1505, AIRROES RS,
of .
] {ao}[DHd}
1 [ of ") 02 (A-3-16)
h+{a¢} [ ]{ao-}

KA-3-1HICRA-3-2)BLUHK(A-3-16) AT B &, REIITKRD {do'} & {de} D
BRzE5, '

{do'} =[D* |{de} | (A-3-17)

22, [DP|RARCEL->THR BN,



A. 3 NEETFNVOBERILHERNOEH

[Dep]=[D°]-[D ]{aaf Haai} [

1 [of |'1et) 02 (A-3-18)
h+{ao} [D ]{86'}
RA-3-17) 2R (A-1-5) ITRATHIE, KREH5.

{dF}-[K*Hdu"}-[Lldp, =0 (A-3-19)

2T, {dF} [Re ] B L B[LIEEREBNRRICE > TH A BN,

{aF} = || [N,]"{dT}dS (A-3-20)
[K*]= fV[Be]T[DeP][Be]dV (A-3-21)
[L]= jv [B,] dVv (A-3-22)

E7e, {qu 1 BL U dp, RENBNEAZMMNA Y MLB X BRBBAESS TH 5. L
o T, R(A-3-19ER(A-1-T0)FETI VTR &k b, L20FHELT S
WAL L TETIMELEREEO L EKOERBHEZMS ZENTES, T2, KED
HEREHEZZEARVWES, TARADLDLERHBERKECEBZEZELAAVESICIE, R
(A-3-23)DESKHK(A-3-19)DEDE 3HEEHBRTITL W,
{dF}-[K* {du™} =0 (A-3-23)
(2) HHMBEETFTINOIMY v O RRTEBBIEFERADOER
EOTAHAEEZHEDTHEE S HEEROTHAEEOMELTEX S,
{e}={e}+{ew} (A-3-24)
ZIC, Y IR OTHEERY ML, { WO THEERY F)L, BEO v gk
BOFTREERY ML THB., TOT, {pw) SHAENCHE, BBERT > S v LK E o
o R Y W ASRVASR

p)
{ew}= A{aj} (A-3-25)

T, AREDOERTH 5.
W, f%:/kitfﬁ%‘é‘éo
=(o' . {ev}x.n) (A-3-26)
T, xIZOTHBELNT A=Y, nERFHOAOEETH D, R(A-3-26)ICHEDE
HEzEHAT 2 ERKEHS,

.| of w1, ) Of .afdn
el erfiete wen
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A. BR3R TYPE-C FRIFIAD 7280 O BAHMATE
kPP OFR LRBEIBTH D LIREL, K(A-3-25)2BATNE,

K= AK({ag}) (A-3-28)
K(A-3-25)EK(A-3-28) K (A-3-2NICRAT B &, KREES.

[
J0' an ot

{ of } {8g} Lof . {_&g_} | (A-3-29)
0e”| [dc'] ok \ |dc o
ZZT, R(A-3-29 DR BERAOLIITES.

it Lo o[22} '
5 1oe” [ oo [Tox oo [) (A-3-30)

I, gl TH D, Liadt> T, RNA-3-25FKRDKDITED,

. of | ., ofan\|adg|
{ew}= h<{ac}0+%§>{£} (A-3-31)

Z ZIZ, ( }id Macauley bracket TH 5. L7zd>T, A - RFEERIXAXOLDICRS,

A=

o |, 3D .

AT D f=0, {5;}6 on an >0 ' (A-3-32),
| of 7. ofo

HYAW =0, {55} G+ an a? 0 (A-3-32),
| | o |, of

BRTAT C f<0> {5-6—,} o'+ E)n?tk (A-3-32),
EZAT, BWhEEIIRATEZ5NS.,

{o'}=[D°[e°} (A-3-33)

ZZIZ {6} SR TBRENY MV Thb., £/2, R(A-3-20) AT (A-3-33)ITKRD
X35,

{¢}=[D]{e}-{er}) (A-3-34)
HA-3-25BLUPK(A-3-39) 2R (A-3-2NITRAL, K(A-3-30)ZEHT S &,
{&'}=[D]({e}-{e}) (A-3-35)

zzig, [prlsLv{eldEnengRick - THEA 5N,
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[Devp ]=[De]_[De]{%} {aaof } T[De]

1 [of "1 1) Og (A-3-36)
H+{80'} [D ]{86'}

.1 —of dn ag}
=h—— =
{e} n dt{ad (A-3-37)
ZZW {e 7 U =TOTHBEENRY ML EFIZN 3,
ST, R(A-3-35)BEERICL>TRBENTNDEDT, MHBOBEREFEET S, »

BRUNGRIES gt BRET B &, TOMICEL DS U—TOTHEARY ML ({gec]) 1
KRICE>THABNS.

{de°} = fm{é“}dt (A-3-38)
R (A-3-38) ERRICL > TESEMT 2.
{dec} = dt{(1-0)&; +0¢;,, } (A-3-39)

W, €B8&Ue 13, TNTNBIP+AIIBI 27U —FOTAHEETHD, 01

t-+dt
EDELOIEDDERTH 5. &8, & Taylor BT 2 &, kRX&2H 2,

t+dt

. 1 [ de¢
{Sf+dt}={ef}+[a—§] {dG'}+{ agt }dt+R (A-3-40)

T2, RBBRDOETHS. R(A-3-40)2R(A-3-39)ITRAL, RICET2HZER
T, RR&5E5,

{de} ={é; }dt+[G]{do'} + {H}at | (A-3-41)

2, [G)BEB{HMRENENRRICL > THA BN 5.

g
[G]=edt[ad ]t (A-3-42)
€’
{H}=6dt{ = }t (A-3-43)
Ko, BHESNI BV ({do'}) BRRik->THEA LGNS,
{do'} =[D*{de°} (A-3-44)

T2, {dee RV THMAHRZ ML TH Y, [D]iR, {do'} & {dec} BIRMT 7 b
Yy I ATHP. £z, EOTHBHNRY ML ({de}) ERRTEHT .

{de}=|

t

t+dt

[e}dt (A-3-45)
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H(A-3-41)Z2H(A-3-35ITRAL, K(A-3- 44)%3:0\(A 3-45) &2 @A T, /ﬁ(iﬁfé:
B55,

{do'} =[D"]({de} - {de*) i | | (A-3-46)

REL, [D|RRRicL > THA 505,

[5°]=({1+[G)[p]) '[D*"] B 7 )
2T, [[REMT MYy 2 2ATH B,
K(A-3-46)ER (A-1-54) ERATNIZRR 2B

{dF}-[K*?{du"} +{dF°}-[Lldp. =0 | (A-3-48)
zzi [K*|B &L {dF fdEnEnRRIC L > THA S5 NS,
[K**]= MBe J'[Dew]B.Jav (A-3-49)

 {ar}= [B.]'[D**Hae}aV (A-3-50)
$7, (R BLU[LIRZENZNR (A-3-20BE VR (A-3-2) KRTEBVTHO,
{qu} BE W dp, RENTNEALMMARY MV BLOBEMBAERS THS. Lk
BT, R(A-3-48)& (A-1-70)EHT I ETMLS LIk D, TEWREMEL L TE
FIAELEBED L EKDEREGZ2M ZENTE 5,

A. 3.3 Us—revEYIFiE

AIETIE, BBERIUOBRBEBRETIVICHTIBREBIEROY N v 7 AFKR
KOWTHRLZ, ZOFEIR, OTHECROBBED X OCHEBEERETINVICOA
WHTE, TEBEEERCOTARICEE 2R THEHCIIERATERN., ZhSOME®
SIS EOTAELBERIIERETIISEZ6NT, BOXEHFERE &HICHERERE
DIEELTEALNS., ZOXDBMEHIIHRT 2MITFRIINWS DONERETZH, BT
ZEOMBEANEHIN/EFEE LTI, Zienkiewicz 5I12& > TIREI N RAEREEDT
HERNWDHE™, BXWOritz and Simo i KBV I -2 B TFEOBRENTH
A D, Zienkiewicz 5 IZ L o TIRE I NZFIEL, DR BIUHRE S ™9 2K - TKRIFGHE
BOXFHIBEICGEHINTWS, —F, U= v ECTFEEE, HPSOCLST
HEI MR O R ABEI £, MFES Lo TSCPHREMBOEFIL TOMEICD
BERAINTWS. WX TR, YF—2vECITFEEAVWSIEEL, UTIRED—
MEBHAZITOEEBIT, A, 2. 4 (2) BWTEHHAL LR X 31/z Drucker-Prager O
HEEICE D WZETINOEAFIZONWTRRS,

(1Y Ys—=22vEXITIITUVXA

EROMEDIEINT FIVE {0, } &L, BHRVEREENOBEERICH D LRET
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A, 3 NEETFINOBEBILHER~OEA

3, BROTHEGAY ML {el I nEroNnkEE, 2OTRTIONBROTLTHS
ERETDE, ZOEEQBNEAPRARICE>THERZ SN S,

{d5,.,}=[D*[{ael} (A-3-51)
ZZIZ, {dG,, JIRISHHS XY BV, D ZBHRE DR #5 & O B85 2 BRI S
NhUYIRATHS. LehoT, HirenREBIB3aEHR27 ML ([5,,D) @&xRic
EoTHABNS,

{G.n}={0,}+{d5,,.} (A-3-52)

WX, ZOHZLRBTTRENIEHZEBICBNTRARBEONANIIMABLEET S, BR
HIE OAAICIZIE T RNEEL TR W R WD, BHEEELERE T2 LS I2EhIkER
FIERE <TG N, ZOFERLOBRICBNT, OTFHRESNELLENER

FETHE, KAMRD IO,
{des0}+{der)} ={ae)} (A-3-53)
zzic, {agd  sr{e ez nensl s RUBRICB L TE L 2Rk B L OBV T
BEHART MV TH B, LENST, SIERINZIEHMHRY MVERRTEZ 5N 5,

(o) = (e a-3-0

n+l n+l
Z iz, {dor ) WA 13 TR S B E R ENBIBSMARY ML TH B, LihisT,
EEShEAES <7 ML {dol) D) BaRick->THEABNB,
{dol)}={d5,, } +{d5.")} (A-3-55)
H(A-3-55)ITR(A-3-51), R(A-3-53)BLUR(A-3-59) ZEATNIE, {dol), hax
RickoTEZ NS,
{dcgzl} = [De ]{dgﬁ(ﬁ)} (A-3-56)
cTAT, wiEmnaEER T, (@) ixtic k- TEx 513,

faez}-a {28}

I, ARFEOREKTHY, gllBERTF > v L TH 5,
ST, BHRT > %) & LT Drucker-Prager ¥ 1 7OEEZE FHWIUT, KA D T
Do
A=dy’ (A-3-58)
ZIZU, dyP 3 —RACBEHR AW OTHAEYTHD, KR TEZLNS,

(A-3-57)

0=0y,4

dy® = 3/32\/ (de? - de§)2 +(de? - de;’)2 +(de? - d8§)2 + %(dvﬁyz rdyp + dexz)

(A-3-59)



A. $E3R TYPE-C TRIFIED 2 0 QR MM L
L7z, BALBRIOERREKE L TRICEETANOT S (y2) 28N, KREAED L
D. ' . ,
di =dy* | | (A-3-60)
x=y"=[dy* ~ | (A-3-61)
WE, f27—5—EHML, BROHZERTNIAXEE2

t({o}x) = £({olh |k ) + {%}T({G} ~{o})+ 5£(K -x) (A-3-62)

K (A-3-62) KK (A-3-58) BE U (A-3-60) ERATHIZ, KR&BS,

‘ og| of ,
t({c}.x)-f({ol }x%) = H }ﬁ”ﬂ;}gﬂ (A-3-63)
Tz, ARKRRICESTEZBND, R
f({c}x)-£({c% }.x%) | |
of | 1nepfog|_of (A-3-64)
{ac} U)]{ao} Jx ,
Lo T, R(A-3-5)BEVR(A-3-64)0 5 {dEV | ik s hs. {de2d) | pitkg s h
T, BESNEBTREDNR(A-3-5)BEUR(A-3-55) 2> THRESNS, BES
NSRBI RARBEEEZH - TETIORENRVEINS. FHEEETIE, BHED
BT AMAEBERAITZT N I ZORNMEHENS D, RELTHEERD S
ZEMTES,
(2) ZRTEBEREZBINENDV I -2V ESTFEDEA
VY- ETRER, RESFEICLVEBREGZHET SN TREEZRELLD
ETBFETHD. ZRATEEEBERENEOERFERI¥»rETERIN TS
B, U= ESTREEEATS2D101E, EERNTFROUBRNGBLEELLRS, KL
2, KR THWEEEBITFERIIODVWTHERS,

AIEICBWTHEE LS XTEEERERFITEORIME SRR 2 —RICREETE, X
ANTHEABNS,

[KKdu™}+[LKdp."} = {dF} (A-3-65)
Ei, ZEBIOBMICE > THBLS h-BERERIE, KR THA5N5,
[L1"{du™}-6[C, J{dp."} = [C,}{p."'} (A-3-66)

WE, BiEBOEELHERL > TELNDEHALMBHRY ML EFEBKERIRT b
VEZhZEh{gvlB& Gt {dp ed2s, ZnNSORMITIK (A-3-65) BLY
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A. 3 NFEETINOBBILHER~NOEH

(A-3-66) /BT HHEND 2, Thbb, REAVKILEZEL TIZAESRN

(KIX {au™}+ LI {dp,* } = {aF}+ X {R} (A-3-67)
(LT X {au™}-0[C. T3 {dp.* } =[C.Kp.* } (A-3-68)

T {RMHEIREID BNHARY MV TH B, £z, i=0 ITOHIERE, =12 5 MEESHE
Bf(zRL T3, 22T, AHEECBHYTRANBEINATNERSRN,
[KHdu™°}+[LHdp,*" } = {dF} (A-3-69)
(LT {du™°}-6[C, {dp.*"} =[C. }{p.*'} (A-3-70)
K(A-3-61)BLUR(A-3-68) KK (A-3-69) BLUR(A-3-70) WAL, {RM1=0TH
BT EEREBETHE, KRRMERDO.

[KIY {du™ }+ LY {dp.* } = Y {R™} (A-3-71)
i=i i=1 i=1

[L]TZ{duN’i} - G[Ca ]Z {dpeE’i} =0 (A-3-72)

-
Lad>T, EREHICHESE I3, SEEEICARDEBRESNETHER S
Wy,

[KHdu™}+[LHdp,* } = {R™} (A-3-73)

(L] {du™'}-6[C.}{dp,* } =0 (A-3-74)
K(A-3-T3) E(A-3-74) & [RVIMBEETED IR ENIABETMIIEIRED, @z
BBHIENTES,

A. 4 IT-EBEYEOREHREDETIVE

A. 4. 1 HIE

AR BT B ARERMEL, RO 2DICKHIENS,

O» 55 COBEBEE O E L HFRHENTRWEFREN S, BHH250VIE0THOR
BICHUCTRMNARBEBENREL, IS5 INONBIETTEED, HREELT
AHEFIREICET A,

Q&Y SR & DBEMECEBANOBECHERZ EDX 31T, 50 UDBENRR
EBEHNREINTBD, BHPOTHOREBIZINC THTZF DR/ T ARG A
£ BEE.



A, KB TYPE-C FHIF O = O BAE BT H %

ZIZTIE, BEOBEOL DI BAEREZAREZETIBVWTEREATLLDICHESIN
Yad Y hERIOWT, OVaA > MEROFEBEB L VO EREHIC BT 2%
EFOEFIACOBAN S, VW< OhOWRREEHET 2. | |

F-A4-1IBHEZTTRREINZWLDNOY a A > FERICHL, Ths50FEREE
KBIHRBHERLTWD, BEETIZ, H5058MEMHE CEHOTH, #MHR, 3K
JE) KRIEL7ZYaA > MERMRRINTWVWS, Yaa > MNERORBEIL, TORMET
FIOFHEBEOEVWICEST, KEL2DEHTBIENTES, Thabb, —Hid,
Goodman 522 K> TRHAIICREI N, EIWN, BROOREEAEOT a2 M ER
T%D,@ﬁm,mmmMuEWK;oT%%éME,Eﬁﬁ%fﬁﬁ%mﬁgﬁrﬁé%
EFWEZETHD. £/, Goodman 58 1%, 7Owv 7IROBHOEMOBEDZDIZ, &
BOT—AL MXDAERBICBIDOEERMHEEZZRTESVa A  MERERELT
Vb,

% -A421, FEGEHCHI 5 N¥EEHOTFILEZOBANEERL TS, RiFl
BB B HFEEHOETIALICH 2o T, FREREICHBIT 2T AMEEZHREICEK
RIBZENEBCEETHS. BEALOBAMREDETIEER, XKRXTEINS

F-A-4-1 FHEEBCEHLE a1 > MEROSE

5 %i@%&%fﬁlﬂé%_ | mxoms
SEROT & | R | K0T

1) Goodman, Taylor, Brekke (19682 O

2) Mahtab, Goodman (1970 O

3) Zienkiewicz, Best, Dullage, Stagg (1970)® O O O
4) Goodman, Dubois (1972)* O

5) Ghaboussi, Wilson, Isenberg (1973)% O Q O
6) Goodman, St. John (1977 O

7) Xiurun (1981)% O

8) Heuze, Barbour (1982) @) O
9) Belytschko, Plesha, Dowding (198479 O

10) Desai, Sargand (1984) O o
11) Matsui, San (1989)"2 @,

F-A-4-2 FBREBHHROSVCEHSBHAICESY a1 > NERODHE

e TV F — | OFHEIE EFOR %
1) Goodman, Dubois (1972)% O O AR ORERE ICB VB EE)
2) Ghaboussi, Wilson, Isenberg (1973)% O TEGEHE 2 T SHE SR
3) Goodman, St. John (1977)*” O O EROTEGHIIRIT 588
4) Xiurun (1981 O FROEBREIZBT B ¥E)
5) Heuze, Barbour (1982’ O HROTHEFEICBIT 288
6) Zaman, Desai, Drumin (1984)® O HEE ) & HUlE O FEIGE T IC BT DEINEE)
7) Matsui, San (1989)® O TR M CHIL & OB I BT 2 BB TE




A 4 T-BEYROAEREEDETIVL

Coulomb ODEE#ANCE DTS,
T=Cc+0 tan® (A-4-1)

ZZIZ, 1BLUo I, TNTNAREREICH S HFAOFARIG B LR EGERICEE
RBRAMDODEMBNTHD, cBLXLOIF, TNTNHBENEEBATH S, cBLU9IZE
PN & & BT X I3RILREEE RS, £, REEEOBIROMEHEE D Z 810
Lo T, BABMEMIHENWAEGRHICBWTHOMOBMNEL S, ZOFI L 1T —
RetEI R R S RBEICEEL TR, BLEAEDETIMERRBNTEERIN TN S,
AP T, Goodman 5% OHIEICHEDE, LHOTABL O HEEICB TS aA
> hNEROHMETFIZFETHEEBIC, FEFHICBISEROEREM 2R TS5
BDIT, Rudnicki-Rice™ IZ K2 EBEMEIOBRRZISAL, RERREICHBIT 2 EREED
B ETNERET S,

A. 4. 2 DaAMEROERL

A4V EFEEOTAEBICBIZ Va1 > P EXORBERLTVS, HTIE, Vs
12 MEFRRESZROEABBEROISICHOFEON TSN, FIHRETIZE 1 &A
CHAHRK, B2HREBIHANFA—~DEEEZFFO TS, LENST, Paf > hE
ROBEZFEOERS, RITRTEIIZ, xBXUVz 2262 BEH, sBLXUOnZ2BE
R E U, {dU} 2 &FEERICBF DEMBH XY ML, {du)} & RFTEERICBIT B0
WHRY MVET B, ZTIT, {dU}BL O {du} &, ZRENARICL > THT,

{dU}={dU},dU},dU?,dU2,dU?,dU3,du?,dui} (A-4-2)
{du}= {dul,du:l,duf,dui,dug,dui,du:,duﬁ}T (A-4-3)
{dU} & {du} ORITIZR DRSS B,
{du}=[T}{dU} (A-4-4)
Z,UZ A

0 X,UX
K-A-4-1 a2 ERORE (CFEOT AL
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A. $E5R TYPE-C FHIFED D OBUEMRT L

[TJREEERT Ny 2 2 THD, KRTHAENS,

[ cos®  sin®
-sinf cos@
cosB sin®
-sin® cosO
cosb sinB '
-sin® cos@ (A-4-5)
cos® sin@

-sin® cosH |

ZZIZ, YaAy hEROBMEMBLI NI ML ({dw}) ZROEDICEHT S,

dw,
{dw}={dwn} (A-4-6)

ZZiz, dwsa‘o‘clzzﬁdwnbi, FNENT a A s MBI HRE (BABER) OFNEMESS
BEUYaA X MCEAHROHMEMBERTHS. ZIT, {dw} EEHREMBES OR
BEANFEERICE S TUTOLORETHDELET S,

{dw}=[B,[{du} (A-4-7)
[B R Fo&>icis, |
[B]_l[-A 0 -B 0 B O A o]
J-

210 A 0 B OB O A (A-4-8)
2, ABLUBIR, ThFhXkRick->TEHEZ NS,
2s 2s ’
A:l-? 13=1+T (A-4-9),,

I, IBZa1 > hNEROKRSITH S,
KIZ, aA > FEROIRTEARY PIVERRICLDICERT 5.

do,
{do}= {dcn} (A-4-10)

22, do, BEUWdo, 1F, TNENRAMIENRABLOBREEHEHITH 5. [do'} &
{dw} DBICKROBIR 2 RET 5.

{do}=[D, [{dw} (A-4-11)
zZiz, [DJavas > MERONEHIEERRT BT TS, ARk ko THEALNS.
[Dj]=[Di DZ] o o | | (A-4-12)

D? D’



A. 4 T-BEYHOREREDET I

ENS, REEFORBICEDWT Y aAf > M ERORMET MY v 7 AZRKiIzk-
THEZA5N 5,

T
K= o[ oV a-a13
2T, [K | RATERRORMETATH S, FEHOTHFEEOHE (K-A-4-1), K
(A-4-1)ERRDOE DI/ D.

2b. D, -D. -2D

J 1 ] ]
[K ]=_l_ Dj 2Dj -2Dj -Dj
e -D; -2D; 2D; D, (A-4-14)

2D, -D, D, 2D

J ] ]

e, ERREFEOHE (K-A-4-2),

(2&10 -al)Dj a,D;, -a,D; -(2a0 -al)Dj
[KL]=E a,D; (2a,+a,)D; -(2a,+a,)D, -a,D;
6| -a,D;,  ~(2a,+a,)D;, (2a,+a,)D, a,D; (A-4-15)
-(2a,-a,)D; -a,D; a,D; (2a,-a,)D;

I, a,8LWa @FZznTNRAICL>TEHEALGN S,
I,+r I,-T.
0= 122’a1= 122
2, 1 BEURIE, H-A42IRT LI, TNTNHLENSDOE L (B4) B
BLUE2 (B3) HIRITOXEHFOERETH 5,

(A-4-16),,

Z,UZ A

0 >
-A-4-2 TVaA r MEROBEE (BiFRERME)
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A 53R TYPE-C FRIFEDTZ0 OEAMEMATRGL

BRIICR (A-4-HZFAT 2 &, [K JIRRRICE > TLEBEROBIMETHNERT 5

TEMTES, | - : | -

[K¢ =TT K ][T] (A-4-17)
ZZIT, [Ke | Rk ERERORIMETFITH 3,

AL 4. 3 FESEOBERBMOEFIE
B EHEVOSERICBENWTECBHKZABT S L, UTFO3ERITRD,

HE ] MBEBEYELEIERZL TR, HMEM (RV v ) ETTVRN,

BRI WREBEYEIZEMLTWSR, HNER (RUvT) BELCTVS,

FE I : AR SRS RIBEL T3,

HM-A-4-3 BLV-A-4-41L, TNHOHBOETIMEERLTWS, 2L, SHBHZLHN
DHLTHEDIC, ROLSBBRENBTFENTNS,

- OBEDAMOERIZHT 2HERDIFEEL 2N,

OBRKEEIES (1) Bw LT —EEEHED.,

@F1VLAF I —IidELREWN,

K-A-4-31d0, Ew, DBEFRERL TS, 0, MIE, T72b5, #EEBEVMOBEREICE
WIS DBNT WD HE, MR EEEY EPERL TS D ERRINS. —H, 6, 550
2722 EHEY B EEISHL TVWIBDERRIND, TOD, 6, 130X D BAEL
2% Z L3N, RiZ, B-A4-4130,&w DBIRERL TN, 0,881, & D BHAI N E
1 TiE, 0,& w, ORICBBEGAEET2bDEFET 5. 0,0 w ICHTHEETHS
k WHEHITREETHNE, |08, /BT IHO W [ZERLEDRENE< R, £
BRI HAR E M — R L2 THRBIT 5 & BT I ENTE B, o |01, 1T L ER

1T, WEOMOBHEGRINRDN, [o|ORWMELIC|w |H#BMT 5, O Eiko

c, o
A S
(compression) T |-
kS
kn
: 1 Ws
(tension) 1 W, >
{
(compression)
(tension)
i | or Il N .
-t
B -A-4-3 EREICBITDAEREE ! > ' > ”,
BOET I M-A-4-4 SHEFREIIBITZE

AETEE DT T IV



A. 4 I-BEYHOTREREEDETIVL

T, MR HEY & OMMIRER (R v ) ERBTSHIENTES,
UED& DM ERRT 270, DKL TUTFOL S REFIMLERS.
a. R CBEY ORITHMEMDZNEE ) K-A43BIUV-A4-40 550

5&512, doJddw, DB e, 7, do, i3 dw, DH L TNENITRVBERIEET 5. Lk

Ao T, KEAELD LD,

do, =k dw, | (A-4-18),
do, =k dw, (A-4-18),
:_EQ(A-4-18)1~2%ﬁ(A—4-12)K1J§7\'§_§ &, kKRXzHE5,
K, 0
[Dj]z[o kn] (A-4-19)

b. i EREY ORI BN NELC TS S (EEID TaA bR AY v TR
BB, DX, PaA P FEREOHEMNTS2HICBNTI aA > hOFMICHMNELR T
EUTWRHE, BAETHMEMNENES &AWk S ERHRMICTEET S,

dw, =dw; +dw’ (A-4-20),

dw, =dw, +dw? (A-4-20),
I, dwiB X W dweid, TNt AWM/ 5 N SR E J7 [ OAE M AL 53 O P53 L
RERLTND, 2, dwPBEWdw i, TNTNE AW AL S I SRE 5 A DR A
MBS OARAFERDZRL TS dwiBE P dwe id, TNEZNRATHZA SN S,

dw; =kidc5S (A-4-21),

s

.1
dw; =--—do, (A-4-21),

EZAT, HBLEEYEOEOMIMNEMNEZEIC/ R DBDDEEITBNT, BREIC
#< o,& o, DBIRDEK -A-4-5 DHIFRICE > TE
EN2HOETD, ZOHREDH (6,,0,) I
BILEMOEEIIRKNTRT I ENTES,

— dcs

do,
WIS EBREICHY T2, £z, ZORIIBITS
R MEMBEH O ERRTET.

(A-4-22)

_dw;
P= G (A-4-23) >
BIIERMIIBIT BT A LA —Kkek K-A4-5 FERETHTL2EAOMME
&SR IS 1 D B A%
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A, LHETYPEC FRIFHED R % OMIEMHHE
THRETH B, .4

—%, B-A46CRT LS, 0, H—EDE mﬁn%;
BEFIEBNT, 0,& whBIRICB I B BTN ~
Zp &TB5L, do & dw! ORITIXRARD -k o
ASH - :
do, =h'dw? o (A-4-24)
X7z, 0, WELTHHAIRARO LS K o
B, ‘ H-A4-6 BREICBIDEAMRES
do, —pdo, = h' dwP (A-4-25) B ABEAL DOBE R
LENST, R(A-4-25)BXTHR(A-4-23)
D5, dwP & dwP ZENENRRICK > TRT I ENTE S,
do, -udo
dw§=——ﬁ;$4—£ (A-4-26),
, do, -udo
dW§=ﬁ-L$L—£ (A-4-26),
E51, R(A-4-21),, BEURK(A-4-26) , 2K (A-4-20) ,KRATHE, KRE2E5.
1 do,-pdo, |
dWS—k—st'S+——1;'—“ | (A-4-27),
1 do, -udo,
de—-EdCHB"T (A-4-27),
22T, X(A-4-27), 2RO KD ITERET 2,
{aw}=[D,] {do} (A-4-28)
zzi D] kR &> THEASNS,
1,1 v
i [k, b N
o= ™ gk (A-4-29)
h kN ,
N(A-4-29)DHRFRKRD D &, XKKX2/F5.
kSh'+BMkSkﬂ ukﬁkn
D] h+k, +Buk,  h'+k,+Buk, | | o
il Bkk, k h'+k k, | (A-4-30)

h'+k, +Buk,  h'+k +Buk,
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A 4 t-BEYHOTEREDETIVE

EREOBEBE TS, HiEWEHBE OTERENOREERET BBHICET K
725 TNC A EEAGRTEN 12 B51F B R RS AR b 2 BB & L TR A TR, Lt
T, ROKS LTBMOERIC LMo T, REFARESAROBREEATHI LN
TE5,

c. Ml L HEYHML TV BHE ERID  {dw} & {do'} K BE<ERIZNE
o, [D;|ossERRDE S 125,

D;'=D;’=D}'=D*=0 (A-4-31)
Lt T, [D|ikkrtcRan s,
[D;]=[0] (A-4-32)

A. 5 HTRISO/Fv—RICBEIKEKXBRABIAORE

A. 5. 1 s

BEBULET V2B T 2HREZBIERI N ZEAERXCHIE S ERIL, #BEdLT
TNEETT 2T IN, BBILET IV OHZEE 2T 5L TEY 1 REBRNE
REND, TOFENLLRFBERICHL, BEREFEEZAMLUTHES ZEITED, FOERE
BTICBISBBILETINOREERZ I ENTES, ARERBECE DKM IaL—
ar TR, REORELNZOEN 1 KABRRXOBRIEICELIND D, ThEDIC
BB DB ORBILOBR ETL S,

ZIuEN 1 RAGBRROMBEREREEREED 2 DICAEIN S, BEHEEEIHTZADMHN
RREIIRREINZDBOTHY, #EIN I RFBRREHEBEIHEIDBOTH B, —FH, REEIZ
BT DHEBEEHBRENCADZETCKREHBELI > TERBET S HETHD, S
QREPCHBABENEDRETH 29,

LIFTIE, BEFEECEDLZIEN | KAERONRNZBETH I TA NI I Fv—
ZISHEMECE IS SR TEEARERMTFRICHEAT L2 EICXD, RN ME
DERRZEB IR,

A. 5. 2 BIT7RNSIVFv—iE

WX, M-A5-1DXIBBERILETINEEZ S, R(A-3-1BLUVKA-1-700&D, Z

DHEBULET N 2EICHT 5+ —KEREHOZEFERIXARDOL IR S,

[K” du}+[LY{dp} = {dF} (A-5-1)

[L]" {du}-6[C, J{dp} =[C,]{p'} (A-5-2) |
T TIT, [KP AT S, [L]RRR85) & RO T 285 2 BRA 1T 21551, {dF}I2BER
LEFIIHERT ZHHRT ML, [C,[iLBBEBAERSS EAREOTHES 2 BHRT2
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'A.mﬁTnEc$M$&@t®@ﬁ@%m&&

751, {du} IR R Y N U, {dp} G BRIBIBKE S
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E oo O N Ny, K BN
B o h 0w MLy
H a8 2 o8 ¥ LXK
] e R wE SN A
o M E e | DN
N TR O H P + 8 £
Y ®m o,k RS KX
= &K N 0 N 0 EHoAN BN
BW R kT4 U N KD
— H R | & X N
AR F MRS TN S
C R ] N b oo
R EFENR S E S
Lo, 8 R N N 0 R P
D0 M N B L4 N D #R
< 8 N IR X L BN

)%

-1 EEEUEET

-A-5

-
Yo
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