CONSTITUTIVE

B EDOERETILEES(FD1) GEOMATERIALS

RO R K

tij B8 R AT B ZE R
(H)Mhist B IBEE BRZERR
chEp K
TEERTEAS

PHEEX

~ o)
Geo-tij

Pamrin®OBITHT=oT




[FC&HIZ

i B %

TerzaghiZ (1948 F )

—MRHHNFELTOMBE DT

ay

1.3 7K WAWALEREZFRE D HFE
LBl GEEERA%) DEETREL
ZE;;‘%‘ U EZHTHBAT S, 22T
AT & LRI FLINBDIE,
B | RTRB I L DY B GERATER)
3. EAMT \ D L DES S G
T .54 (32— 3 BHSHE
spE . K- SEAEHOKERRE . o) A
“‘ﬂ%ﬁ";‘ﬂ‘;ﬁ 5 55 R B RIRE O BB AR AR 3
s o hair 6APH DRI (R )
L SE4 T B I AT

BlEL TR S T AT

il
(H R K B EEE)




MEE TFICE T OB DER - IR T Al

> lit'dJ LAV
e )| L5 0
it | FiEERES

BRETIL

i Hh=2(ZHBITA3DDETI YT

B Constitutive Modeling
FBERETIL+ERFER)

BNumerical Modeling
(B EAETT)

BPhysical Modeling
(ETILEER)




NE

1. HEBUROER
T RTOEESLUVHEB MR
© ZRAOBEUESIUEB 4R
2. HBMHOIRTEHEETILE
-  EREEL
- BEEL
- BAMEL
- EREFIHICBRAMBLIFTOREMRESE
3. MBMMOBEDEZRTETIL
-  FEREFIHICBEZETEFTOHAES
. gE.-5E£¥MHETIL(Drucker-Prager model, Mohr-Coulomb model)
. Cam clay model
4. L OBWZETNICEDIERERE T DETILE(K; clay model)
t; DELZ DERR
L OBSICEIKERERLDET L
5 tOBMZITESGBERELNSBAKBELETOET /LIE(Subloading f; model )
- BEEL
- BAHEL
«  EREEIICBAREBLIFICTORREZIREE

6. [EEEEICKDAETILOERIL

«  BIBRYR DT GEMERX

. Return Mapping 7
7. #BRUSERFIEDET ILIE

TRITDEES SV %R




LR A7 E R D 1R ITTEEN(1)

8=l0' or dgzdge:ldd
E

FRAZRE MK
7!
S @
Rl 2B P AR
% — do
de=deg’ =——=x
T (b) Ti de=0 "

(E: elastic modulus)

if f=0-0,=0 & df=0
if f=0-0,<0 or df <0

9

HEZEARDIRTESQ)

> &

58 - ST B R
O
A
Oyl---- d$:d86+d8p:id0'+d—o-:oc if f=0-0,=0 & df =0
E h? ’
(c) %/ dgzdge:%da if f=0-0,<0 or df <0
> &
U9 HHEAEGEEB (R
o S d6‘=d6‘8+d€p=%d0'+c]/ll—j if f=0-0,=0 & df 20
Gy(z)""j; """ de =de* = do if f=6-0,<0 or df <0
o flf E

AR EHo=0, (or F0)&Y

d0'=d0'y:

ao-y P p p
de? = h'deg 10

oeg?




BRI 7T B4R D 1R TTEE)(3)

U9 AEEEERIE TR 2B AR

3 BAMERETIILIEDERL

BEEE.
de*#0 if f=0-0,=0 & d&e">0
de’=0 if f=0-0,<0 or de’<0

11

109 ABEERDexpliciti RITEAFTEE

Q
do=do’-do?
do*
[ 1&1’0’” do®=E-de
O [~ o 2
i ---------- B do‘p: E
E+h?
g
0] P ’ » &
Ndo =E-de* = E-(de —de") E-(de-de’)=h"-de"
U
— _ Py — e
f=0c Gy(f:‘) 0 de? — Epdgz dO'p
U (i amstt) E+h E+h
oo
df =do-——rde’ =do—h'ds" =0 — da:E(L— jdg:D@wk
E+h’

E+hPi 3@ E/2 DT, deDEADRDL D IZdot D IFA TRMOHELZ LTH LU,
12




AR EAR D1 RITEEN(4)

IR THEBIERAR D KLY — R RIR

- PR IRBE 2K

f=F(0)-H(")=0

-RBEAEELE)ND

oF OH f+df =F(c+do)-H(g" +de”)
dFF =—do = de? - OF (o  OH )
86 88p _F(O')+ao_d0' (H(g )+8$” de j—O
U
. 2 df = dF—dH =0
1B e iE R K

de =de® +de” =%d0'+

de=dgf =ld0'
E

dF
OH /dg?

if f=F-H<0

if f=F-H=0 & de’>0

or de? <0

13

% RITD5H*

FOPNONLE Lk

Y.N
_ nff

14




3RITI NIRREEIE/\E{RE(1)

O,
!

Alx Octahedral Plan

: 4
AN
s Ok LIl

45°

»
>

B
> O k

11 G@

2

E\ AR DR T R O BEALR T kL

15

3 tht NIRRE L 1E /\E A m(2)

55/ A—4% VS BI85/ (54—

dg,—\/—ﬁ de, +deg, +de;
de, \FW—J—\/dgl ~ds, ) +(de, ~de, ) +(de, ~de, )

o EAG T o £ COF 787y & OB
‘ O-oct — O-m =p dgocz — d:‘jv
2
Toct :gq %:Ld(ﬁ‘ -
I 2 \/5




3RITIt FRRE EIE/\E A HE(2)

V9 HINTA—S

— _ _ \/_ 2 2
E,=€ +E 16 =€6,0,=6; &= \/81 _82 +(er—er) +(er —er)

=BT %fﬁzle:Uﬁ'EE HETRIEN VT HER/INTA—4

VS Y >
C Ext.
. . -omp. . under triaxial extension
under triaxial compression
20, +o0;
p= D q=0,—0; 3

3
2
de, =2dg +ds,, de, =§(51 —&,)

de, =dg +2dse,, dg, =§(81 —£,)

2 2
gl =gl +2¢7, g;,":g(g{”—gf) el =2l +¢], gfj:g(glp—gf)
17
SR TODHREFES EBEET)
Ao Ao
Y Y
O1 ety ity
‘l/ (01> 02) Ao (b) Ao
elastic plastic
o»-> <O Ao
N
t o E
o} & Ag‘ : )
(a) Ao 2 i40
<&
Ao
elastic (c) plastic

18




ZRITTHHEBEETILOERE®D)

-[RIRBAZK
in general form

f=F(o,)-H(g/)=0
in isotropic material
f=F(o, 0, 0,)-H(e, &e],e])=0
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p, = p,cos O + p,sin 0
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=Tp (vector) (3)

T:( cos @ sin@j @

—sin@ cosd

=,

A"=A (scalar)  (5)
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A=A (scalar)
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0,=T,T,0, Q =T-Q-T" (tensor:2nd order)
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