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p  BIRIERATICA WS/ A =4, 0

M IR DR AL, M=p/q=6sin¢'/ (3-sin¢’)

) . E#EEER, A=0.434Cc

T K : JEARIEEL, «=0.434Cs

- e0 : #EARRE L

* 10 c BAMERTIES, GeoFem TIE, n0= (1-K0) / (1+2K0)

-V HBHUOTHRE, 1.0LTHLEHEBREETILELED.

o D ZREMETES, 1.0 LT HEHBRETILELS.

- kx : KKEARBKFZE (n/day), 3TED 8 DHICAA, EDETARD

- ky D SRE A RIBEKERE (n/day), 41TED 1 DBICAA, EDETARN

B ce—logk BERDIEZ, 4TEHD 2 D2BIZAA, 04GLEBEKBRHE—TELLES.

[MEARA M ERTIEH0IZDOT]
no Ko Ko

No=0a/p” =3(1-Ko)/(1+2Ko)
q q 62 o p p’=(c’a 20’3
GeoFem ni=Ssij/p’ nij=s;j/11 Sij
11 - 11 3p’
Mo=(1-Ko)/(1+2Ko)
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@ FEVIAER : O - KHDE - HBUETIL (EREZBEKEH K TEES D)

| ++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0 |

| MATE

| #HEBES G H3L), ERTEFES G Hb), |
| IRT(10 454), 0, v(E10.3), v (E10.3), NI (E10.3), p (E10.3), 0, M (E10. 3) |
| 2. (E10.3), k (E10.3), €0 (E10.3), 0, 40 (E10. 3), vO (E10.3), o (E10.3), kx (E10.3),

| ky (E10.3), B,

1
2
| 3
| 4
|

- RRBHEES 1

- IRT
Y

"y
NI

!

K?zb

: 316200 (=, BKBRFE—FEDIHSE), 313200 (—Rk, BKEH—EDEHSE)
cIRT7 Y UL
 BYEAABES(L/m3), EHIBITUNE INIT CEEEXEETHDTO LTS,
- BARH, 2
 BIRIERATICA WS/ A =4, 0
 BGERBF DS AL, M=p/q=6sin¢’/ (3-sin¢’)
. E#EEER, A=0.434Cc
: fARIEEL, «=0.434Cs
: #DEARRE L
c BAMERTIES, GeoFem TlEIn0= (1-K0) / (1+2K0)
E

BV T AR

i

: ZRIEMEEHR

: KFEARZEKER (n/day), STED 8 DHIZAN, ENETAN
 SREARNEKFEEH (n/day), 41T7BD 1 DEICAN, EDNETAN

ce—logk BEfRDIEE, 4TEHD 2 DBICARN, 04 LEEKFER—ELLS.

-25.-



(hREH : RE
| |
| ++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0 |
| MATE |
| MHFES (6 h7h), EREHES G 170), |
| IRT(10 #34), EA(E10.3), EI (E10.3), GA(E10. 3), NI (E10.3), \
| IS5vofT |
| TS5vofT |
[ |

- EREHEBS S

- IRT : 0

- EA B EAIE (tf)

- El : BEIFREIE (Ef-m2)

- GA ARG, 0 ZAN LGS, GA=10%El & LTEHESHS.
- NI CHEARY, BEERE2THS. 0ZAALTHO0ELS.
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(DRER: HENRRE RRECHEZET D56)

(PIPy)*+ (M/My)*=1
P tf Py th ™M
tfm My tf m MATE

| |
| ++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++ |

| MATE |
| MHFES (6 h3h), BEREHES G 170), |
| IRT(10 474), EA(E10.3), EI (E10.3), GA(E10.3), NI (E10.3), p (E10. 3), Py (E10. 3), My (E10.3), |
10,0,0,001.0,1.0,
| o917

|

- BREHES 5

- IRT : 301100 (Mohr—Coulomb B84k & R L)

- EA BRI (tf)

- El : HHIFRIE (tf-m2)

- GA C BAERIERT), 0 FAANLEIGE, GA=10%El & LTEESINS.
- NI CEORY, BEEI2THD. 0EAALTEH0LEKS.
"p CBIMBATICAWS/INS A =4, 0

- Py BRI HEK A (tF)

- My CHIFICHT HERE—A 2 b (tF-m)

e HEBMOTHREEZRIER BE1.0&£9 %)

- FO  BRREAMF Z2|RTLT HEH BE1.0£95)

EA Py

X3TEMD6DH () £728H (FO) O 1.0 X REFEEMHE (IRT D 14=1 [ZxG) [THELZ
BT, BEEI1.0LELTBITFIEELL.
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DYaA v bER - BEBCaA b

| ++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0 |

| MATE

| #HEBEES G H3L), ERTEFES G Hb),
| IRT (10 #34), ks (E10. 3), kn (E10. 3)

| IS5 vu4T

| IS5v91T

|

- RRBEES 4

- IRT : 0
- ks  EERAEORIME (tf/m2)
- kn ERAEORIE (tf/m2)

(o aa > b EZROYHEIZDONTI]

-28 -
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KoafA v bER: FEECaA Vb (BBENBLVERZERET D)

T c Goodman

T=C+ctand
X-2.12
| |
| ++++5++++0++++5++++0++++ 5+ 0+ 5O+ SO+ DO+ D () |
| MATE |
| MHFFES G h3h), BEREHES G 170), |
| IRT(10 34), ks (E10.3), kn(E10.3),0,0,0,c(E10.3), ¢ (E10. 3) |
10,0,0,0,0,1.0,1.0, |
| IS5v01 |
[ |

- RRERES 4

- IRT : 301100
- ks CERARORIE (tf/m2)
- kn ERAEORIME (tf/m2)

 #EEN (tf/m2)
.  BEEA ()
s HMBHRUOTHEEERIEH BEE1.0&£95)

- FO BB F ZBRTETHEH BE1.0&£9 D)

X3TED62B () £72H (FO) O 1.0 X REFEEMEHE (IRT D 14=1 [Zx5) [THEHZ
BT, BEEI1.0ELTBITFIELL.

Ts A CnA

c-otang |~------

Tttt c-otand

X-2.12
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X-2.2

RN ETIL (EREEEREC, TEET 5150)]

(DCaAVbER BB aA U

b)) FEUOTHES |

((h) RPER : BHP

1

| ++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++ |

| MATE

| 1 1

| 0 3000. 0000 0. 3330000
|~ 0.00000 0.00000 0
| -0.01000

\ 2 1

| 0 6000. 0000 0. 3330000
| 0.00000 0.00000 0
| 0.00000

| 3 1

| 0 3000. 0000 0. 3330000
| 0.00000 0.00000 0
| -0.01000

| 4 1

| 0 6000. 0000 0. 3330000
| 0.00000 0.00000 0
| 0.00000

\ 5 5

| 0 1.00E+05 1.00E+04
|

\

| 6 4

| 0 1.00E-03 1.00E+06
|

|

| 7 4

| 0 1.00E-03 1.00E+06
\

\

\

. 00001
. 00000

. 00001
. 00000

. 00001
0. 00000

0. 00001
. 00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

\
|-
||
-0.01000 | |
E
|-
||
0.00000 | |
| 2
|
|
-0.01000 | |
E
|-
||
0.00000 | |
E
|-
||
||
| 2
|
|
||
E
|-
||
|
E
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(A, EERREH - INIT]

(NNAT)

|GeoFen1 p.95 p9@
p.12
(NMAT)

P, a bxz tfim
Py Pyx<Ky,  tfim’

P, P
a b
P. o B>z tim?
Py Pcx<Kg — tfim?

P Py

z o B

[ ]
| ++++5++++0++++5++++0++++5+++ |
| END |
| ¥ FES, a, b, KO, a, B, KOy, \
| |
| |
| | .
| #$FES, a,b,KO, o, B, KOy, | NMAT

-31-

Ko

END

END

INIT



a b a B Py Pc

Om 20 0 -0.8 P,

v'=0.6 t/m3 —» P,=0.62
-5M | _\\3tm?__
-7m yY=1.0tUm® L N __5_tt/[n_2_—>_ - Py=2.0+1.02

v'=0.6 t/m3 —» P,=-0.8+0.67
20m 1L -_1_2;8 tf/m2

z(m)
-2.13
CHMT INIT

| ++++5++++0++++5++++0++++5++++0 |
| 1,0.0,0.6,0.50.0,0.6,0.5, \
12,2.0,1.0,0.5,

| 3,-0.8,0.6,0.5,-0.8,0.6,0.5,
14,0.0,0.0,0.0,

| 6,0.0,0.0,0.0,
| 7,0.0,0.0,0.0,

\
\
|
| 5,0.0,0.0,0.0, \
\
\

-32-
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@) TEFHDAN

b)

[LOOP~NEXT] [MATE]
CHMT

PROP

CHMT
PROP DIST, PROP
{8k B2

a) BT*#ERTETILT H5HE
[(MHZEEa< 2 K : CHNT]
IGeoFem p.93 p.l61 p.177
X-2.2 0 10day 4m
At 1.0day 10

| |
| ++++5++++0++++5++++0++++5+++ |

| END |
| MACR

| INIT

| DT 1.0

| LOOP 10.0

| NTIM

| CHMT

| FORM

|
|
| At 1.0day
|
|
|
|
| TANG |
|
|
|
|
|
|
|

— 10 10day
| LOOP
INIT

| SOLV

| INCR

| STRE 1.0

| DISP 1.0

| STRF 1.0

| DISF 1.0

| NEXT

| . |
| . |
| . |
17,0.0,0.0,0.0, | INIT

| 4.1, | — 1 MATE
| 0,6000. 0, 0. 333, 0. 180, 2, | y 0—0.18t/m*

| |

| | —

| |1

log
log
str

dsp

-33-

CHMT

DIST

L e N

[INIT]

DIST,



| 4,1,

| 0,6000. 0, 0. 333, 0. 360, 2,

| 0, 6000. 0, 0. 333, 1. 620, 2,

|
14,1,

| 0,6000.0, 0. 333, 1. 800, 2,

| — 2

-34-

MATE
y% 0.18—0.36t/m*

MATE

y% 1.44—1.62t/m°

MATE
y% 1.62—1.80t/m*



b)BRLZNARETEZDIHEE (ANT—4 : F8kB2, ex22. dat)
[3> ba—JLh—F : FEAP]

DIST 1 PROP
p.12 NFORC 1
[ffEEI <> K @ DIST]
|GeoFem p.90 p.92\

DIST

| |
| ++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0 |
| DIST |
| £8i= 5), g R 5), AHiR 6), WA R G), x AAFE (10%3), y HRFE (10%3) |
[

X-2.14
1.8t/m3>< 4m=7.2 tf/m?

y

L..

126 127 128] 129 130

X-2.14

| ++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++ 5 ++++0++++5++++0++ |

| DIST
126 128 127 0 0.00000 0.00000 0.00000 0.00000 -7.20000 -3.60000

|
|
| 128 130 129 0 0.00000 0.00000 0.00000 -7.20000 -7.20000 -7.20000
|
\

(751 & ~ BB & - PROP]

IGeoFem p.103 p.104

DIST PROP PROP
INIT

PROP END INIT

| |
| ++++5++++0++++5++++0++++5++++0 |

| k, n, tmin, tmax, A1, A2, A3, A4, A5, |
| |
CZIZ, PROPIFLUTORE#MTEZONS.
PROP=A1+A2xt+A3xsin" (A4xt+A5)
t<tmin M & = PROP=0, t>tamx M & = PROP=PROP-
kiZT—IILEXDANDOBRICHELGHET, EXITHSIHEE K0 LT 5.
TE, »MEEDNEE, DISTTERA-EL LEXTHESNSPROPDETEA N S.

-35-



10day 7.2tf/m?
7.2tf/m? t=10day 10
trax=10 PROP,—a=1.0
PROP=0.1><t tmin 0 tmax 10

| ++++5++++0++++5++++0++++5+++ |

| END |

| MACR |

| INIT |

| PROP 1.0 |

| DT 1.0 |

| LOOP 10.0 | —
| NTIM || LooP
| FORM |
| TANG |
| SOLV |
| INCR |
| STRE 1.0 |
| DISP 1.0 |
| STRF 1.0 |
| DISF 1.0 |
| NEXT | -
| . |

| . |

| . |
17,0.0,0.0,0.0, | INIT
1 0,0,0.0,10.0,0.0,0.1, | PROP
| |

t=10day 7.2tf/m? DI

DIST
PROP=7.2tf/m?

1.0
At 1.0day
10 10day

log
log
str
dsp

ST PROP

T

PROPt=tmax

| ++++5++++0++++5++++0++++5++++0++++D5++++0++++5++++0++++5++++0++++5++++0++++5++++0++ |

| DIST
126 128 127 0 0.00000 0.00000 O

|
|
| 128 130 129 0 0.00000 0.00000 0
|
L

.00000  0.00000 -1.00000

.00000 -1.00000 -1.00000

-0.50000 |

-1..00000

| |
| ++++5++++0++++5++++0++++5++++0 |

1 0,0,0.0,10.0,0.0,0. 72, | PROP=0. 72 x t

- 36



Q) FtHEaHE ITEOAN

| |
| ++++5++++0++++5++++0++++5+++ |

| END |
| MACR

| INIT

| DT 1.0

| LOOP 10.0

| NTIM
| CHMT
| FORM
| TANG
| SOLV
| INCR
| STRE 1
| DISP 1
| STRF 1.
| DISF 1
| NEXT

| DT 2.
| LOOP 25.0
| NTIM

| FORM

| TANG

|
|
| At 1.0day
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| SOLV |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

— 10 10day
LOOP
INIT

log
log
str

o o o o
e

dsp

o

At 2.0day
25 50day
LOOP

| INCR
| STRE log
log

str

1
| DISP 1
| STRF 1.
| DISF 1
| NEXT
| DT 20.0
| LOOP 49.0
| NTIM
| FORM
| TANG
| SOLV
| INCR
| STRE 2.0
| DISP 2.0
| STRF 2.0
| DISF 2.0
| NEXT
| END

L

o o o o
e

dsp

o

At 20day
49 980day
LOOP

log
log
str

N N N DN

dsp

o]

(INIT) (CHNT)

-37-



2.3 BNERITEIS—Fvy
(DMS-DOS B > T M &k HEMEITHIE

IGeoFem p.119 p.120)
GeoFem GeoFem. exe runfem. bat
MS-DOS GeoFem. exe

runfem

D:¥GeoFem>runfem M7 74 I8 (FLERFZEHIFELY)

X-2.15

X-2.15

-38-



QDNYFI7A4ILDER
GeoFem (runfem. bat)

[runfem. bat]

@echo off

echo %1 > %1. tem632

copy %1.tem632+%1. dat %1.tmp967 > temp98703215. tmp956
echo.
echo.
echo
echo FHEZETHTYT., LIESIHEFELEILY,
echo
GeoFem < %1. tmp967 > %1. log

del %1.tem632

del %1.tmp967

del temp98703215. tmp956

echo.

echo.

EChO *xxxxxxkkkkkiikkkkkkkkkkikkklkkkkkkkkkkkkkkkkok
echo EEMNMETLELT .

Ll IR T T e e
echo.

echo.

ex11.dat exl12.dat
test. bat [%1]

D:¥GeoFem>test

X-2.16

[Z-2.16 test. bat
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[test. bat]

@echo off

echo.

echo ex11l > ex11.tem632

copy exll.tem632+ex1l.dat ex11.tmp967 > temp98708015. tmp956
echo.
echo
echo [ex11]
echo
GeoFem < ex11.tmp967 > ex1l.log
del ex1l.tem632

del ex11.tmp967

del temp98708015.tmp956

echo.

echo *hkkkkkkhkhkhkkhkhkhkhkhkkkhhkkhkhhkkhkkhhkkhhkhkkhhkhkkhkhkhkihkhkhhkkhkhhkkikhhkkikkx

echo [ex11]

echo *hkkkkkkhkkhkkhkkhkkhkhkkhkhhkkhkhhkkikhhkkhhkhkkhhkhkkhkkhkihkkhkhhkkhkhhkkikhhkkikkx

echo.

echo ex12 > ex12.tem632

copy ex12.tem632+ex12.dat ex12.tmp967 > temp98708015. tmp956
echo.
echo
echo [ex12]
echo
GeoFem < ex12.tmp967 > ex12.log
del ex12.tem632

del ex12.tmp967

del temp98708015.tmp956

echo.

echo *% *% *% *% *% *% *% *% *% *% *%

echo [ex12]

echo *% *% *% *% *% *% *% * % * % * % * %

echo.
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Q) TS5 —DfERE

GeoFem 2

*, |log

GeoFem p.121 p.133\

MIFES

X-2.15

(AT 7MLV OREICHATNE A vE—]

MINIMUM SIZE OF LLM IS = 19355

Stop - Program terminated

X-2.17

X-2.17

-41 -

LLM



ex11. dat NMAT

INIT

CHMT

[y brA—ILT—2OMHHEREBRLIZHE ()]
MATERIAL NO. 6
PV = . 00000E+00 + .00000E+00 * Y , KOV
PY = . 00000E+00 + .00000E+00 * Y , KOY
#+FATAL ERROR O04#+ ELEMENT CLASS NUMBER 0O INPUT
Stop - Program terminated

. 000
. 000

ex11. dat
NMAT

[ bA—LT -2 OMBBERTR LIHE (2)]
MATERIAL SET 7 FOR ELEMENT TYPE 4

TWO DIMENSIONAL JOINT ELEMENT
LINEAR ELASTIC MATERIAL

E(S) = . 100000E-02
E(N) = . 100000E+07
INTEGRATION ORDER = 2

MATERIAL SET 0 FOR ELEMENT TYPE 0

#xFATAL ERROR 04x+ ELEMENT CLASS NUMBER O INPUT
Stop — Program terminated

-42 -



) AN T—2 ERREDO—RETEER

GeoFem

[AAT+—< v bE21EEE]

5 10
MATE

I AAT—2FDTS52917]

— ELEM, COOR, BOUN, STBO, MATE, DIST, DRAI

— END MACR

_ END

1
2) 3) 4)

— CHMT MATE

(BEE TS5 DELN]
E=1000tf/m®>  MATE 1000. 00 0.0
— o, 1, 2 NI
2 0 or 1

(A T—42]

— GeoFem p.95 p.96 INIT

MATE y
EXCA INIT
MATE
_ INIT
STRE, DISP, STRF, DISF t=0day

[ADT—5 DFER
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2.4 BEHROBATE

X-2.1 2D-Consoil
2D-Consoil GeoFem
Fem3 [X-2.18
Fem3
I I =loix|
el Arvia-TAAE RAENARR-®THEl FAXE RREH BAkN
] r ___________
(a)
! . " =1O]
Trfll vt EHEE EREORER-FTEE meEl BREH meRh
&
O =k
(B =S RREKE  FEREKE -
1 u] -165866E-03 0 u]
2 1] —-332606E-03 0 1]
3 ] -B00189E-03 O u]
4 u] -GAERYEE-03 0 u]
5 0 -8377T42E-03 0 0
i] 1] -0100765 0 ]
s u] -m17827 u] u]
g ] —.[134958 ] u]
g 1] - 0152156 ] 1]
10 u] 69417 ] u]
12 u] —-.0170838 u] o] ot}
R R O E ST — DO oo — TR s, o — L, 185 | |
FYOATEZYILT. Al %6OOPYVE’J‘U ST fﬂﬂ)JS‘I‘TESUﬁITKI_é GOPY BRI _

(b)

X-2.18 Fem3
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E3E FH1 ~BIFERITHEITHHMBERENR~

31 —RILEMETIVICK 52— RTEZELTHNT

GeoFem Terzaghi Terzaghi
1) 2)
(1) fEHETIL
X-3.1 20m
p=9.0tf/m* 5m 1.8tf/m3><5m=9.0tf/m? 0.1m/day
#-3.1
GeoFem {18k B3, {+&k B4 B3 ex3la.dat B4
(ex31b. dat)
p=9tf/m?
=+0m
[ ] p (tf/m2)
] 9.0
-6m :
t (day)
- 1)
P / p (tf/m2)
9.0
50 t (day)
| 2)
-20m 5
X-3.1
#-3.1
v (t/m®) Es (tf/m?) v ¢y (m?/day)
0.6 300 0.333 0.015
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(2) Terzaghi @ 1 RTEREHR
(a) EEAERX

Terzaghi
ou ol
—=c (3.1)
ot oz?
¢, = (32)
7/wmv
Cy Terzaghi Cy K my
(b) —EREIZIXT HfE
X-3.2 2H Po
H t 0 u z0 f z
Po u z0 Po Fourier
u= izﬂsin(an i)-exp(—aﬁT\,) (3.3)
n=0 an H
2n+1
a,= V4
2
c,t
T, = HVZ
U(Ty)
8 = 2
u@,)=1-— expl-aZ’T, (3.4)
T g2 n§)(2n+1)2 ( )
Py
ALY byey
H Ug z
2H| ™ T

Uy Po

X-3.2

- 46 -



[ERIEDNE]

St
my Es v
;L,. 1-v
m, (@+v)1-2v)
St
Sf = my><py><2H
Po 2H
E-3. 1 E=300 tf/m* \v=0.333

m,=2.23>10° m?/tf
Sr=2.23%10%x 1.8x5 20 0.401m

Uu—Tv
(3.4) Ty U
S
$=5,U(T,)
¢,=0.015m/day
(3.3)

(3.5)

(3.6)

X-3.3

3.7)

=47 -

X-3. 4
X-3.5

n=8

n=8



0.0

0.2

0.4

0.6

0.8

10

0.0
0.1
_
0.3 N
0 | ¥
1 1 1 |
' ' o5 L e
00 02 04 06 08 10 12 0 5000 10000 15000
Tv (day)
E-3.3 U-T, &-3. 4
—O—Tv=0.02
——Tv=0.1
O\Q ——Tv=0.2
——Tv=03
—%—Tv=0.4
—o—Tv=0.5
—+—Tv=0.6
——Tv=0.8
——Tv=1.0
—0—Tv=1.2
0 2 4 6 8 10 12
u(tf/m?)
X-3.5

- 48 -



(c) MBEEICHT S

0.1m/day t;  50day
Stokes 0t t; U(Ty)
0 _n2.2
Um)=teli- 32 5 Ly e My (3.8)
Ta| T,z" nirzsn 4
c,t
Tv1: |_\|/;
(3.8) X-3.6 (3.8) n=13
t (3.4 ty
0.00 ‘
I —— Theory (t<t1)
0.02 —— Theory (t>t1)
B i
el 0.04
006
008 \\
0.10 § I NN TN N Y N T T | F I T T N Y T T N | 111 11 1 )
0 50 100 150 200 250 300
(day)
X-3.6

=49 -



(3) ERBEEFTIICxI B GeoFem fiZ#fE & Terzaghi IRERAZ D LLER

X-3.7 %=-3.2 GoeFem Terzaghi
X-3.8 #-3.3
GeoFem Terzaghi
(day)
0 5000 10000 15000
0.00 v T
GeoFem
-0.10 e Terzaghi
E -020
040 b —m —m —m — — — — — = e ———
-0.50
X-3.7 GeoFem
%=-3.2 GeoFem
EEE " e elsdi] ATE (m
o B S EPElEd . /% ”g (m) —
(%) (8) Terzaghi ¥25®fi# | GeoFem fEATfZ
5 0.002 13 0.0200 0.0199
10 0.008 52 0.0400 0.0400
15 0.018 118 0.0601 0.0602
20 0.031 209 0.0801 0.0801
25 0.049 327 0.1001 0.1002
30 0.071 471 0.1201 0.1202
35 0.096 641 0.1402 0.1402
40 0.126 840 0.1602 0.1605
45 0.159 1060 0.1802 0.1802
50 0.197 1313 0.2002 0.2004
60 0.286 1907 0.2403 0.2402
70 0.403 2687 0.2803 0.2804
80 0.567 3780 0.3204 0.3203
90 0.849 5653 0.3604 0.3604
0.4005
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—— Tv=0.018(FEM)

® Tv=0.018(Theory)
——Tv=0.3(FEM)

B Tv=0.3(Theory)
—— Tv=0.6(FEM)

A Tv=0.6(Theory)

10 12 14

X-3.8

#*=-3.3 GeoFem
— Tv=0.018 Tv=0.30 Tv=0.60
RIE(m) . . .
HR{E | GeoFem | IE:R{E | GeoFem | HBImfE | GeoFem
1.0 3.617 3.635 0.857 0.861 0.408 0.412
2.0 6.373 6.391 1.693 1.701 0.806 0.815
3.0 7.975 7.979 2.486 2.498 1.184 1.197
4.0 8.685 8.677 3.218 3.232 1.533 1.550
5.0 8.924 8.915 3.869 3.885 1.844 1.864
6.0 8.986 8.979 4,424 4.442 2.109 2.133
7.0 8.998 8.994 4.870 4.888 2.323 2.349
8.0 9.000 8.995 5.196 5.215 2.480 2.507
9.0 9.000 8.996 5.394 5.414 2.575 2.604
10.0 9.000 8.996 5.461 5.481 2.607 2.636
11.0 9.000 8.996 5.394 5.414 2.575 2.604
12.0 9.000 8.994 5.196 5.215 2.480 2.507
13.0 8.998 8.989 4.870 4.888 2.323 2.349
14.0 9.986 8.969 4.424 4.442 2.109 2.133
15.0 8.924 8.916 3.869 3.885 1.844 1.864
16.0 8.685 8.690 3.218 3.232 1.533 1.550
17.0 7.975 7.996 2.486 2.498 1.184 1.197
18.0 6.373 6.402 1.693 1.701 0.806 0.815
19.0 3.617 3.609 0.857 0.861 0.408 0.412
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(4) EHEFEEIZAI B GeoFem fiZ#fE & Terzaghi IRERAZD LLER

X-3.9 %=-3.4 GoeFem Terzaghi
GeoFem
0.00
0.02 — Terzaghi( )
L —— Terzaghi( )
0.04 % O GeoFem —1
% > \
0.08 %
0.10 )\\S\*%
0.12 \&\{
0.14 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 100 200 300 400 500
(day)
X-3.9 GeoFem
#-3.4 GeoFem
% 8 B MTFE (m)
() Terzaghi ¥2:RfiE GeoFem fE T fiz
10 0.003 0.002
20 0.008 0.007
30 0.013 0.012
40 0.020 0.019
50 0.027 0.026
100 0.048 0.048
300 0.096 0.092
600 0.133 0.132
1000 0.175 0.173
3000 0.294 0.292
5000 0.349 0.348
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3.2 B0 - AHOBBEMETILICK 5—RITERL TR

(1) F#HFETIL

X-3.10
p=9.0tf/m’ 0.1m/day %*-3.5
%=-3.6
GeoFem {+6%B5 ex32a.dat
p=9tf/m?
+0m
B>:<q b (tHm?)
— 9.0
-6m | |
50 t (day)
L
ﬁ;é»
-20m
X-3.10
%-3.5
ING A—A Hax=3 ==X i) E =
M 150 | ¢'=36.9°
v’ 031 | v=Ki/(1+K;)
Ky cm/sec =ky
ky cm/sec #*-3.6
ow’ tf/m? 2+0.62
oui tf/m? 2+0.62
Ko 0.45
Ki 0.45
vy /day
[Sh) 2.43
B k«=ky=const
0.353
0.0353 k=A10
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#*-3.6

. BEIKREL BEKRE (AAE) S AL JUJZ-—Q
(cm/sec) (m/day) DERAA
3-2-a 1.0<107 8.64>10° ex32a.dat {4% B5
3-2-b 2.0=<10" 1.73=<10* ex32b.dat
3-2-c 5.0<10" 4.32><10" ex32c.dat
3-2-d 1.0<10° 8.64><10" ex32d.dat
3-2-e 5.0>10° 4.32%<10° ex32e.dat
3-2-f 1.0<10" 8.64><10 ex32f._dat
(2) CcEICKDHEBIETEDEE
Cc St (3.9)
S, =i Csi Hilog[o.VOi '+A|GViJ (3.9)
i=14+E€; Oyoi
Cei €oi H; Gvoi’
€-3. 10 %*-3.7
Cc=A/0.434=0.813 e,=2.43 x-3.7 Cc 1.746m
%-3.7 Cc
Eg | FEBE | EEFEHRE | KRBWHKH | EEEMEH BEBLITE
No. Hi (m) z (m) owi’ (tfim?) Acyi' (tf/m?) d; (m)
1 1.0 0.5 2.3 9.0 0.164
2 1.0 15 2.9 9.0 0.145
3 1.0 2.5 35 9.0 0.131
4 1.0 35 4.1 9.0 0.120
5 1.0 45 4.7 9.0 0.110
6 1.0 55 5.3 9.0 0.102
7 2.0 7.0 6.2 9.0 0.185
8 2.0 9.0 7.4 9.0 0.164
9 2.0 11.0 8.6 9.0 0.148
10 2.0 13.0 9.8 9.0 0.134
11 2.0 15.0 11.0 9.0 0.123
12 2.0 17.0 12.2 9.0 0.114
13 2.0 19.0 13.4 9.0 0.106
St 1.746
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Q) BAKFEHISHT 5 BRERTHER

X-3. 11
0 5000 0 300
k=2>10"cm/sec 5000
1.746m GeoFem
Cc
0 1000 2000 3000 4000 5000

0.0 —r—T ———rr—rTr T
—B— k=1x10"-7(cm/sec)
—o— k=2x10"-7(cm/sec)
—A— k=5x10"-7(cm/sec)
—— k=1x10~-6(cm/sec)| |
—— k=5x10"-6(cm/sec)
—+— k=1x107-5(cm/sec)

200

250 300

T

w\N\
\\

X-3. 11
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X-3.12 0 im

0 5000 0 300
k=1>10"cm/sec 6tf/m?
k=1><10"cm/sec 0 50
0 1000 2000 3000 4000 5000
8 ————r————r 77—
—B— k=1x10”"-7(cm/sec)
—o6— k=2x107"-7(cm/sec)
—&— k=5x107"-7(cm/sec)
6 |
—»— k=1x10"-6(cm/sec)
:‘l% —6— k=5x10"-6(cm/sec)
—+— k=1x10”"-5(cm/sec)
4
2
0
0 50 100 150 200 250 300
8 —r——r—rr——rrr—r Ty
g —B— k=1x10"-7(cm/sec)
i —o— k=2x107-7(cm/sec)
i —&— k=5x%10"-7(cm/sec)
6 ||
—>— k=1x10"-6(cm/sec)
:‘l% —6— k=5x%10"-6(cm/sec)
—+— k=1x10"-5(cm/sec)
4
i |
2
NM
s\ﬁ\—b_
A
9\*\#‘,‘_,%1
0 o
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(4) GeoFem MFFEIZEEHT HER

-3.10
®-3.13
k=1><10"cm/sec k=2>10"cm/sec k=5
>10"cm/sec %*-3.8
+0m *0m
-6m : -6m EE
-20m 20m |
Ay A
Awiral Aw,a2
®-3.13
%*-3.8
e BKRE | EXKEFEEH (ANDE) | AvPa S AL ANTF—4
(cm/sec) (m/day) (K-3.13) DERBA
3-2-a 1.0%<107 8.64><10° ex32a.dat {1§% B5
3-2-a2 | 1.0x10" 8.64>10° ex32a2.dat
3-2-b 2.0><107 1.73%<10* ex32b.dat
3-2-b2 | 2.0x107 1.73%<10* ex32b2.dat
3-2-C 5.0<107 4.32><10" ex32c.dat
3-2-c2 | 5.0%107 4.32%<10™ ex32c2.dat
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X-3. 14

X-3. 14

X-3. 15
0 50 100 150 200
0.0 m
-0.1
-0.2
e -0.3
-0.4
—B—k=1x107-7(
- - - - -k=1x107-7( 2)
-0.5
—A—k=2x10"-7( 1)
- - - A - -k=2%107-7( 2)
0.6 | —e—ksxiorn  n e
| - - - - -k=5x10"-7( 2)
-0.7 ‘
X-3.14
0 5 100 150 200
8 —r——r——1— y M i
| —B—k=1x10~-7( 1)
I - - B - -k=1x107-7( 2)
[ —A—Kk=2x10"-7( 1)
] - - A - -k=2x107-7( 2) ||
—6—k=5x10~-7( 1)
N - - - - -k=5x10 -7( 2)
£
B
4
\@\@\EE
2
0

X-3. 15
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X-3.16 ®-3.17 k=1>10"cm/sec
X-3.16 X-3.17

© 50 )

5 10 15

70

-10

——t=10day
—— t=30day
—— t=50day
t=100day
—t=300day
t=600day
——t=1000day
—— t=3000day
-20 t=5000day

-15

R

X-3.16 k=1><10"cm/sec

-10

—— t=10day
—— t=30day
—— t=50day
t=100day
—— t=300day
t=600day
—— t=1000day
— t=3000day
t=5000day

-15

N/

&-3.17 k=1><10"cm/sec
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3.3 B0 - KHDME - HBHETILICK S5 —RITEZLTEN

o Vo
#*-3.5
(1) B@BimETIL
X-3.18
%=-3.9
p=9tf/m?
+0m
Eiﬁ p (tf/m?)
— 9.0
-6m | |
| 50 t (day)
1
-20m 5
[%-3.18
£-3.9
INT A—4 Hoaes B e e
M 1.50 $'=36.9<
\% 0.31 v'=Ki/(1+Kj)
Ky cm/sec 5x107 | ke =ky
ky cmisec | 5x107
6w’ tf/m? 2+0.62
ovi' tf/m? 2+0.62
Ko 0.45
Ki 0.45
o -3 11
Vo /day £-3.11
€o 2.43
B kx=ky=const
A 0.353
0.0353 | k=A/10
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(2) HEHE/8S5 A —2 DBE
VO

[ RIEHEHERA]

Ca
- 4e (3.10)
Alogt
Ce Ca
C,/C.=0.05+0.02 (Mesri & Godlewski, 1977) (3.11)
C(x/CC §_3 10
*-3.10 C./C. Terzaghi etal., 1996
T8 Co/Cc
0.02+0.01
0.03+0.01
0.04+0.01
0.05+0.01
0.06+0.01
W, Ca
C,=0.01w,/100 Mesri (3.12)
o
In t C.
. Av _ Ae 1 .Alogtz C, 1 _0.434. C, (3.13)
Alnt  1+e, Adlogt Alnt  1+e, In10 1+e,
(3.11) (3.13)
.05x0.02) .05x0.02)
2=0.434 (0.05+0.02)C, _(0.05+0.02)-2 (3.14)
l+e, l+e,
A=0.353 €;=2.43
+ . + -
. (0.05+0.02)-2 _ (0.05+0.02)-0.353 _ 0.103(0.0540.02) (3.15)

l+e, 3.43
a o 0.003 0.004 0.005 0.006 0.007
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[(HARBEO T AHEE V]

VO
V=2 (3.16)
t
a t
t 90% t. ot
= HET,(90%) (3.17)
CV
H=10m T,=0.848 ¢,=0.025m%day .
. =102'ﬂ=3392 day
0.025
t t=3000day t=100day 1000day 10000day
o Vo
%=-3. 11
&-3. 11
Case ZRIEMEIER i3 *ﬂ,ﬁ.ﬂﬁﬁﬁud‘ﬂﬁfﬁ S I AR z—“—’;‘c
o (day) Vo (1/day) M EHEA
3-3-al 100 3.0<107 ex33al.dat | 5% B6
3-3-a2 0.003 1000 3.0<10° ex33a2.dat
3-3-a3 3000 1.0><10° ex33a3.dat
3-3-a4 10000 3.0><10" ex33a4.dat
3-3-bl 100 4.0%=10° ex33bl.dat
3-3-b2 0.004 1000 4.0>=<10° ex33b2.dat
3-3-b3 3000 1.33%<10°® ex33b3.dat
3-3-b4 10000 4.0=<10" ex33b4.dat
3-3-cl 100 5.0><10° ex33cl.dat
3-3-¢2 0.005 1000 5.0<10° ex33c2.dat
3-3-¢3 3000 1.67><10° ex33c3.dat
3-3-c4 10000 5.0<10" ex33c4.dat
3-3-d1 100 6.0<107 ex33d1.dat
3-3-d2 0.006 1000 6.0<10° ex33d2.dat
3-3-d3 3000 2.0><10° ex33d3.dat
3-3-d4 10000 6.0><10" ex33d4.dat
3-3-el 100 7.0<107 ex33el.dat
3-3-e2 0.007 1000 7.0><10° ex33e2.dat
3-3-e3 3000 2.33=<10° ex33e3.dat
3-3-e4 10000 6.0><10" ex33e4.dat
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(3) FRMTHER
X-3. 19~X-3. 22

t
t  90% t. 3000day
[ t.=100day ] (day)
0 2500 5000 7500 10000 12500 15000
0-0 L L L L L L L L L L) v v v v v v v v T L L L) L) T LJ LJ L) L]
a=0.003 v0=3e-5
——a=0.004 v0=4e-5
-0.5 a=0.005 v0=5e-5 | |
——a=0.006 v0=6e-5
——a=0.007 v0=7e-5
E-1.0
-1.5
-2.0 : x\
[ ———
[ T ]
-2.5
[ t.=100day ] (day)
1 10 100 1000 10000 100000
0.0 _F'.T T T T T T T T
05 | AN
E-10 f
15 a=0.003 v0=3e-5
3 ——a=0.004 v0=4e-5
[ a=0.005 v0=5e-5
-2.0 I ——a=0.006 v0=6e-5
[ ——a=0.007 v0=7e-5 \

X-3.19 t=100day
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[ t.=1000day ] (day)
0 2500 5000 7500 10000 12500 15000

L S S A
a=0.003 v0=3e-6
——a=0.004 v0=4e-6
a=0.005 v0=5e-6
——a=0.006 v0=6e-6
——a=0.007 v0=7e-6

{

>\\
-2.0 =
25 L
[ t.=1000day ] (day)
1 10 100 1000 10000 100000
0.0 T T TTITT—T-TTTTm
05 [ k
E-10 |
15 F a=0.003 v0=3e-6 k
[ ——a=0.004 v0=4e-6
2 a=0.005 v0=5e-6
2.0 [ ——a=0.006 v0=6e-6
: ——a=0.007 v0=7e-6
25 L
X-3. 20 t=1000day
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[ t.=3000day ] (day)

0 2500 5000 7500 10000 12500 15000
0-0 - v v v v v v v v L) v v v v v v v v T L L L L T LJ LJ LJ L]
a=0.003 v0=1.0e-6
05 ——a=0.004 v0=1.3e-6 ||
) a=0.005 v0=1.7e-6
i ——a=0.006 v0=2.0e-6
. [ ——a=0.007 v0=2.3e-6
E-10
15 F
-2.0
25 L
[ t.=3000day ] (day)
1 10 100 1000 10000 100000
0.0 N L m R ] T T ooy T rrrm
05 |
E-10 |

a=0.003 v0=1.0e-6
-1.5 ——0=0.004 v0=1.3e-6

a=0.005 v0=1.7e-6
——=0.006 v0=2.0e-6
2.0 ——4=0.007 v0=2.3e6

&-3. 21 t=3000day
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[ t.=10000day ] (day)
0 2500 5000 7500 10000 12500 15000

L e I S
a=0.003 v0=3e-7
——a=0.004 v0=4e-7
a=0.005 v0=>5e-7
——a=0.006 v0=6e-7
——a=0.007 v0=7e-7

E \
-15 F §
L \
20 F
25 L
[ t.=10000day ] (day)
1 10 100 1000 10000 100000
0.0

(m)

-0.5
-1.0

a=0.003 v0=3e-7
-1.5

——a=0.004 v0=4e-7

a=0.005 v0=>5e-7
——a=0.006 v0=6e-7
-2.0 ——a=0.007 v0=7e-7

&-3. 22 t=10000day
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oA

3.4 B0 - AHOBBUETIVICEIEI-RTEELERHEHR (ZD1)

)
(1) B#BimETIL
-3. 23 20m
50m 5m
0.1m/day
=-3.12 pe=c/
CV
E<=100tf/m?
1000tf/m?
35
y=1.8t/m3
| y'=1.0tm3 | 0.1m/day 10m _ 40m
E,=100tf/m?, v'=0.333, E,=1000tf/m2, v'=0.333, ‘
K,=0.5 +5m
\V4 +0
] 10 “10m

| y'=0.6t/m? |

€,=2.43, M=1.5(¢'=36.9°), K,=0.45, v'=0.31, n,=0.29,

<— p=c, (OCR=1.0)

C,=0.81(1=0.353), x=0.0353, c,=0.026m?/day 124 o0m
X-3. 23
*-3.12
INT A=A o) ==X iv) & S
M 150 | ¢'=36.9°
% 0.31
Cux m?/day 0.026 | Cyx = Cuyy
Cuy m°/day 0.026
ow' tf/m’ 1+0.6z
oui tf/im’ 1+0.6z
Ko 0.45
Ki 0.45
. _
vy -
€ 2.43
A 0.353
0.0353 k=10
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(2) Ay 1DEBOFE

(a) FEMTSM

X-3. 24 (a) ~ (c)

*-3.13
10m
5m
5.0m 40m
()]
o
3 i T
+0m Z // I/ I’
5m
-20m
50m 50m
(a) Rough mesh 5.0m><5.0m
2.5m 40m
N
[¢)]
3 7 // I/ II ‘I ,I
+Om / VA I/ I/ II I
\
5m N
-20m
50m 50m
(b) Middle mesh 2.5m>2.5m
1.25m 40m
=
N
()]
/ 3
+0m 77771717
\
-5m
-20m
50m 50m
(¢) Fine mesh 1.25m><1.25m

X-3. 24
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#*-3.13

Aya i % BERH T74ILE ANT—E2DERHA
Rough 671 200 ex34-rough.dat 8% BT
Middle 1799 560 ex34-middle.dat —
Fine 5495 1760 ex34-fine.dat —

b) BHEXTVT
*=-3.14
GeoFem
*=-3.14 im
0.1m/day At 5day
CHMT 0 0.9t/m*
0.9 m® 1.8t/m*
*=-3.14
I% At (day) STEP % | ZiEZERE (day)
1m 5 2 10
2m 5 2 20
3m 5 2 30
4m 5 2 40
5m 5 2 50
10 15 200
20 15 500
50 10 1000
100 40 5000
90
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(c) fEITHER

#*=-3.15
#-3.15
Aya B R % EE3 04 FTEERE (F))
Rough 671 200 24
Middle 1799 560 76
Fine 5495 1760 357
- STEP : 90
FEEH .
AR CPU : Pentium4, 1.7GHz
TR Memory : 512Mbyte
X-3. 25 5000day
X-3. 26 5000day
X-3. 27 50day
X-3. 28 X-3. 29
- Middle Fine
Rough
— Middle Fine
Rough
- Middle
Rough Middle
—  5m>=5m Rough
—  Middle 2.5m>=<2.5m Fine 1.25m>1.25m
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Fine

Middle



[t=5000day] x (m)
0 20 40 60 80 100
0.5
0.0 : : N ' l l N : N N N : N N
-0.5
E 10t
-1.5 ——rough
2.0 — middle \
95 —fine \\‘\
-3.0
X-3. 25 5000
(m) (m)
-2.0 -1.5 -1.0 -0.5 0.0 -2.0 -1.5 -1.0 -0.5 0.0
L B ) T 0 L B ) L B ) %‘V—V—F 0
4 5 15
4 -10 1 -10
[t=5000day] 1 3 [t=50 3
| | —&—rough -15  —=rough -15
e middle —a— middle
—o—fine —o—fine
\ -20 : A -20
(a) (b)
X-3. 26 5000
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(m)

(m)

00 20 40 6.0 8.0 10.0 00 20 40 6.0 80 10.0
0 T T T T T O T T T T T T T
' [t=50day] — — [t=50day]
-5 - _5 N
-10 _-10 }
b é L
5 L —E—rough
.15 || —=—middle 15 [ | ——middle
i —e—fine " —e—fine
3 / : -
| |_—=
0 Ae—— 20 f—
(a) (b)
X-3. 27 50
(day) (day)
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
0-0 L] | ] L] | ] LJ LJ LJ 0.0 LJ | ] LJ LJ LJ LJ
[ "] | |
——rough I — rough
-0.5 — middle || — middle
—fine € -0.2 —fine |
10 F
-1.5 -0.4
20 F
'0 6 B ]
'2 5 - §S
-3.0 -0.8
X-3. 28 X-3. 29
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) BTHREDOTEE
(a) FEMTSM

X-3. 30 (a) ~ (e) B
L L/B L/B=125 15 20 25 3.0
Middle #=-3.16
%=-3.14
#=-3.16
L/B B M BERH T74IL% ARNT—3 DEHA
1.25 1364 425 ex34-middle2.dat —
1.50 1509 470 ex34-middle3.dat —
2.00 1799 560 ex34-middle.dat —
2.50 2089 650 ex34-middle4.dat —
3.00 2379 740 ex34-middle5.dat —
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-5m
-20m
2.5m||< B=50m
L=62.5m
(a) L/B=1.25
+0m E
-5m
-20m
25m | B=50m
/|\
L=75m
(b) L/B=15
+0m
-5m
-20m
50m ||< B=50m
L=100m
(¢) L/B=2.0
+0m
-bm
-20m
75m L B=50m R
/"\ P |
L=125m
(d) L/B=25
+0m
-5m
-20m
100m | B=50m
'\
L=150m
(e) L/B=3.0
X-3. 30
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(b) fEHTHER

X-3. 31 5000day
X-3. 32 5000day
2-3. 33 50day
X-3. 34 X-3. 35
- H-3.31 X-3. 32 L/B=1.25 L/B=15
L/B=15 L/B>2.0 L/B=1.25

- [H-3.31 L/B=1.25

10m 20m
-  [X-3.33 L/B=1.25
- [H-3.35 L/B=1.25

20m 50m

- B L LB 20
— L/B<15
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B 20 M 1000day
()
>
________ 50day 300day
ST 100day
LO AN o T~ T
y}
0.0 b 0 o 0 o o o aa a0 o o o o 0 o o o o 0 o2 2 2. 2 A0 0 8 P |
0.0 1.0 20 3.0 4.0 50 60 70 8.0
5/d
X-3. 61
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1

B
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(4) BLXoEEZRBDE
X-3. 50
ex36g. dat

(a) fR¥TEH
H=4.0m *®-3.22 35
E=100 5000tf/m?

E<=50tf/m? #=-3.28 #-3.29
[%-3. 62
#*=-3.28
ﬁ_—.ta) ) T74I\% )Uj: *
SRR E(tF/m?) MDEREA
50 ex-36g-e50 —
100 ex-36g-e100 —
500 ex-36g-e500 -
1000 ex-36g-e1000 —
2500 ex-36g-e2500 -
5000 ex-36g-e5000 —
=-3.29
I% At (day) STEP % | Zi#EZBEFE (day)
0.5m 1 5 5
1.0m 1 5 10
1.5m 1 5 15
2.0m 1 5 20
2.5m 1 5 25
3.0m 1 5 30
3.5m 1 5 35
4.0m 1 5 40
1 10 50
1 150 200
5 60 500
10 50 1000
50 80 5000
390
( 0.5m) +4.0m
N

N =

-3. 62
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(b) fEHTHER

100

X-3. 63 5000day
X-3. 64 5000day
£-3. 65 -3. 66
ex36g
-3. 67 5000day
+&k M
- E.=50tf/m?
- E,=500 5000tf/m?
E.<500 tf/m?
- [X-3.67 E.<500 tfim?
- E,=500 3000tf/m? #*-3.19
E,=500 3000tf/m?
[t=5000day] x (m)
0 20 40 60 80
1.5
L0 X
[ ] [ ]
05 F .. °
@
0.0 .‘ : : 2 2 2 : 2

(m)

-0.5
-1.0
-1.5
-2.0
-2.5
-3.0

[ ]
E=50tf/m2
— E=100tf/m2
— E=500tf/m2
— E=1000tf/m2
— E=2500tf/m2
— E=5000tf/m2

X-3. 63
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5000



(m)

(m) (m)
-2.0 -1.0 0.0 -3.0 -2.0 -1.0 0.0
LJ LJ l.' LJ 0 LJ LJ .. LJ ’ v 0
(] < o / -
) °
[ ] < o -
. ] % 4
° oy
o . . ]
4 5 1 -5
t=5000dz T t=5000da 1
[ ay] 10 [ Y] 1.0
[ J [ ] E
E=50tf/m2 E=50tf/m2 9
—&— E=100tf/m2 ’5? —&— E=100tf/m?2 1 ’3“
—e— E=500tf/m2 - —e— E=500tf/m2 b ~
—A— E=1000tf/m2 -15 | —a— E=1000tf/m2 -15
—— E=2500tf/m2 —>— E=2500tf/m2
—— E=5000tf/m2 —— E=5000tf/m2
-20 -20
(a) (b)
[X-3. 64 5000
(day) (day)
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000

-1.0
-1.5 N
\
20 H °©
E=50tf/m2
—— E=100tf/m2 °
—— E=500tf/m2 E=50tf/m2
-2.5 F —E=1000t/m2 -2.5 — E=éggggmg
—— E=2500tf/m2 — E= m
T —— E=1000tf/m2
E=5000tf/m2 —— E=2500tf/m2
-3.0 ‘ ‘ ‘ -3.0 —— E=5000tf/m2
X-3. 65 X-3. 66
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(c) ¥ - NIFOREEER

X-3. 68 FEM d S
t=15,100,300,1000,5000day H=4m
ex36g.dat
FEM -3.61)
E>500tf/m?
E.=500 3000tf/m? FEM
-3. 68
- o/d d t=15day H=1.5m
s/d S/d
- sid d

- Es=500 2500tf/m?

F=1.0 1.1 =1/0.9 #=-3.27 F.=0.99
3.0
E=50tf/m2
25 E=100tf/m2
E=500tf/m2
E=1000tf/m2
g E=2500tf/m2
o 2.0 E=5000tf/m2
£
Q
S
g 1.5
()
0
©
S
T 1.0
QQ
>
0.5
0.0
0.0 0.5 1.0 1.5 2.0 2.5
5/d
X-3. 68
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F4E Fh2 ~KOEROIFHENT~

GeoFem
GeoFem Nc Ng N, FEM
FEM
2)4)
GeoFem
GeoFem 2
> GeoFem
[MEMO~BACK]
[TOL]
>
Nc
Nq
NY
>
Nc
Nq
NY
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4.1 ZEHEWRICKT D GeoFem AHAT—2 DERF *
(1) B#HFETIL

X-4.1 D =2m B =bm
Hs=
Hs=12m ¢ =30= 35= 40°
z = 20m c,=10tf/m?
X-4.2
40m
p=4.0tf/m* x-4.1
B=5m
Om
o=z [l L b byl e
om 2 R 2 I VAR R
$=30<,35=,40° )
¢, = 0 tf/m? H,=8m,
¥ = 1.0 t/m? * 12m
E.= 3000 tf/m?
v=0.333
$=0%
¢, = 10 tf/m? H=20m
¥ =1.0t/m3
E.= 3000 tf/m2
v =0.450
-20m
-4.1
2.5m 37.5m
) p = 4.0 tf/im?

r vV VvV v Y wrr¥+w+ v vV VvV VvV v oy

18m

o

40m

X-4.2
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=41

WREE | ABEEA | ERAT | &8 | ___[WEI0/| 10 AnT—7
hm | oo | smsx | EE | k| o | 27T | omes
8.0 30 0.1 ex41-h08p30a 1+ &% B9
8.0 30 0.1 ex41-h08p30b {+§% B10
8.0 40 0.1 ex41-h08p40 —
12.0 30 0.1 ex41-h12p30 —

8.0 30 0.1 | exa1-hosp30c —
8.0 30 0. | exa1-h08p30d —
8.0 35 0. | exa1-hosp3sa —
8.0 35 0.1 ex41-h08p35b0 —
8.0 35 0.01 | ex41-h08p35hl &% B11
8.0 35 1.0 ex41-h08p35h2 -
8.0 35 2.0 | ex41-h08p35hb3 —
8.0 35 4.0 ex41-h08p35hb4 -
8.0 35 10.0 ex41-h08p35hb5 —
8.0 35 15.0 ex41-h08p35h6 —

ST T0L=0.1%
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(2) ART—5 DERER

GeoFem
FEAP

-4.2
X-4.3
BOUN & FORC

®-4. 3

BACK
LOOP
TOL

TOL X-4.3

:avhka—JiLA—F
(ERT—4

BRETIL HEF—4)
CHET—8 (B—Fr—)

X-4.3

MATE

DIST

PROP
DIST

VPTL
TOL

DIST

BOUN & FORC

MEMO ~

0.1%

Mohr-Coulomb3# #2814 (IRT=301100)

CHWET—4 (FESRE
CRET—42 (EfsE

¥BOUN&FORCIEE Y FTHAWLS.

\__FORC

LOOP 1.0

»
S
e
<
v

50.0

-n
o
=
=
v

X-4.3

:BACKER DT UK,
ICERIOIEA - EUTHET S

AT MYy ROEEaAT VR
JERSEFRBNAI [UTAN], BSEFS)EI [TANG]

: RS AT — 3 DFARAH
DB ~FE (R ST — 2 OmAAH
CRERBE S EORRIE S E

1.0ETF7AILF)

C BBMHEOHDOEMEHE

AREHEEHEL—T (LOOPHKIZER)

AT 42
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(3) FEREAR EELHEEAR
GeoFem V

X-4. 4

AV or Au

TERRINTt

3 |5 9 |12 18|22 30 |35 45

92 O

8 875

L Toa

X-4. 4
(T EHl{E A =]
FEAP Bearing Capacity Analysis
1283 400 10 2 2 8 0 0 2 2
DIST
1 5 3 0 0.00000 0.00000 0.00000-1.0000000-1.0000000-1. 0000000
5 12 9 0 0.00000 0.00000 0.00000-1.0000000-1.0000000—1. 0000000
12 22 18 0 0.00000 0.00000 0.00000-1.0000000-1. 0000000-1. 0000000
22 35 30 0 0.00000 0.00000 0.00000-1.0000000-1.0000000-1. 0000000
35 51 45 0 0.00000 0.00000 0.00000-1.0000000-1.0000000—1. 0000000
DIST
51 70 63 0 0.00000 0.00000 0.00000-1.0000000-1. 0000000-1. 0000000

70 92 84 0 0.00000 0.00000 0.00000-1.0000000-1.0000000-1. 0000000

825 875 858 0 0.00000 0.00000 0.00000-1.0000000-1. 0000000-1. 0000000

0,0,0,1000.0,0.0,1.0, PROP=1.0*t for 0<t<1000
0,0,0,1.0,0.0,4.0, PROP=4.0*t for O<tl, PROP=4.0 for t>1
DIST
PROP FEAP) NFORC 2
DIST =<PROP DT 1.0 AV=1.0tf/m?
t=1.0 DIST ><PROP=4.0 tf/m? t>1.0 4.0tf/m?
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[ZE AL HI{E A =]
FEAP Bearing Capacity Analysis

1283 400 10 2 2 8 0 0 2 2
DIST
51 70 63 0 0.00000 0.00000 0.00000-1.0000000~1. 0000000~1. 0000000
70 92 8 0 0.00000 0.00000 0.00000-1.0000000-1, 0000000~1. 0000000
775 825 808 0 0.00000 0.00000 0.00000-1.0000000~1. 0000000~1. 0000000
825 875 858 0 0.00000 0.00000 0.00000~1.0000000~1. 0000000~1. 0000000
BOUN
1,0, 1,1, 0:FREE 1:FIX
3,01, 1, BOUN X y
5,01, 1,
9,0,1,1,
12,0, 1,1
18,0, 1, 1
22,0,1, 1
30,0,1, 1
35,0,1, 1
45,0,1, 1
51,0,1, 1
FORC
1,0,0.0,0.0,0.0,-1.0, BOUN
3,0,0.0,0.0,0.0,-1.0, FORC 1 x y
5,0,0.0,0.0,0.0,-1.0, X y

9,0,0.0,0.0,0.0,-1.0
12,0,0.0,0.0,0.0,-1.
18,0,0.0,0.0,0.0,-1.
22,0,0.0,0.0,0.0,-1.
30,0,0.0,0.0,0.0, -1
35,0,0.0,0.0,0.0, 1.
45,0,0.0,0.0,0.0, -1
51,0,0.0,0.0,0.0, 1.
0,0,0,1.0,0.0,4.0,
0,0,0,1000.0,0.0,1.0

A A R S i o

DIST BOUN&FORC
FEAP) NFORC 2

DIST><PROP FORC><PROP
t>1.0 4.0tf/m? DT

BOUN&FORC

- 110 -

PROP=4.0*t for O<tl, PROP=4.0 for t>1
PROP=1.0*t for 0<t<1000

FORC

t=1 DIST>PROP=4.0 tf/m?
0.1 Au=0.1m



-4.5
Hs=8.0m

X-4. 6
$=30< [MEMO~ BACK]
100
Hs=8m @=30° V=1.0tf/m2)
1 1 1
1.5 2.0 2.5 3.0
(m)
X-4.5
100
<~ 80 F
E K
E 60 |
O s
40 F
20 —0— Hs=8m @=30° u=0.1m)
0 J/ : x x x x
0.0 0.5 1.0 1.5 2.0 2.5 3.0
(m)
X-4.6
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X-4.6

o
-4.7 $=30< ¢ =40
8m
X-4.8 $=30< Hs=8m Hs=12m

140
120 |
< 100 f
£ g |
= [
60 F
40 I —— Hs=8m ¢@=40° u=0.1m)
20 / —o Hs=8m ©=30° u=0.1m)
0 (,/ . : : : :
0.0 0.5 1.0 1.5 2.0 2.5 3.0
(m)
X-4.7
140
: H_k‘_hl_‘_‘_‘_‘—jk‘—‘—*—hl

120
100 | ‘/“X‘XH

q (tf/m?)

80

60 | o~
40 [ //_ —h— Hs=12m ¢=30° u=0.1m) |
20 [ —0— Hs=8m @=30° u=0.1m) [
0 & : x x x x
0.0 0.5 1.0 1.5 2.0 2.5 3.0
(m)
X-4.8
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4) EREEROREREH

rough smooth GeoFem

STBO

[(EREEAMBLTEHE (1)]
STBO
0.0,-2.0,2.5,-2.0,1,0,1 STBO X ( )y () x ( )y ()

[(EREERMNBLNGGE ()]
BOUN&FORC

[(EREmAEGIES (2)]

BOUN

1,0,1,1, 0:FREE 1:FIX
3,0,1,1, BOUN X y
5,0,1,1,

9,0,1,1,

12,0,1,1,
18,0, 1,1,
22,0,1,1,
30,0,1,1,
35,0,1,1,
45,0,1,1,
51,0,1,1,

FORC
1,0,0.0,0.0,0.0,-1.0, BOUN

3,0,0.0,0.0,0.0,-1.0, FORC 1 x y
5,0,0.0,0.0,0.0,-1.0, X y
9,0,0.0,0.0,0.0,-1.0

12,0,0.0,0.0,0.0, 1.
18,0,0.0,0.0,0.0, 1.
22,0,0.0,0.0,0.0,-1.
30,0,0.0,0.0,0.0, -1
35,0,0.0,0.0,0.0,-1.
45,0,0.0,0.0,0.0, -1
51,0,0.0,0.0,0.0,-1.

oLl e
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[BREEEAE L NG5G (2)]

BOUN

1,0,1,1, 0:FREE 1:FIX
30,01, BOUN X y
5,00, 1,

9,0,0,1,

12,0,0,1,

18,0,0.1,

22,0,0,1,

30,0,0,1,

35,0,0, 1,

45,0,0,1,

51,0,0,1,

FORC

1,0,0.0,0.0,0.0,-1.0, BOUN

3,0,0.0,0.0,0.0,-1.0, FORC 1 x
5,0,0.0,0.0,0.0,-1.0, X y
9,0,0.0,0.0,0.0,-1.0,

12,0,0.0,0.0,0.0,-1.0,

18,0,0.0,0.0,0.0,-1.0,

22,0,0.0,0.0,0.0,-1.0,

30,0,0.0,0.0,0.0,-1.0,

35,0,0.0,0.0,0.0,-1.0,

45,0,0.0,0.0,0.0,-1.0,

51,0,0.0,0.0,0.0,-1.0,

K-4.9 He=8m ¢=30°

-
—0—
1.5 2.0 2.5 3.0
(m)
&-4.9 He=8m ¢=30°
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(5) Mohr-Coulomb ¥ £ F)LIZH (+ HEEE R ENE| & IERSEFRENAI
Mohr-Coulomb

Mohr-Coulomb F ¢
Q ¢ ¢

GeoFem ¢=0=

o ¢ o)
GeoFem

(RAEiREnAl]
MATE D D=0
TANG
(3ERS:E R ENA]
MATE D D=-1
UTAN

K-4.10 H=8m ¢ =30°

2 fle

1.5 2.5 3.0

(m)

X-4.10 He=8m ¢=30°
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(6) HWBRRIEDHEI/L—T [MEMO~BACK]

MEMO BACK
MEMO BACK
X-4.5~4.10 MEMO~ BACK
X-4.5
MEMO ~ BACK Hs
¢
MEMO~ BACK GeoFem ) )
E-4.11  H=8m $=30<
BACK $=35< (MEMO~ BACK MEMO ~BACK )
$=30° 85.4tf/m? $=35<  MEMO~BACK
72.4tfIm? $=35<=  MEMO~BACK
95.9tf/m?
TOL
LOOP
MEMO ~BACK MEMO ~BACK
120 -
L 97.4 tf/m
100 F—72.4tm? Y ~ &
E 8o} o
o 60 F 85.4 tf/m?
i |
40T —o— Hs=8m,(p=30°,MEMO BACK
20 —— Hs=8m,(p=35°,MEMO BACK
—=— Hs=8m,(p=35°,MEMO BACK
0 [l ' 8 ' 8 ' 8 ' 8
0.0 0.5 1.0 1.5 2.0 2.5 3.0
(m)
-4.11 MEMO~BACK
Hs=8m ¢=30<
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(7 YR#FEa< > [TOL]

{R}
{R} = [K]{u} - {F} (4.1)
K] {u} (F} FORM
{F} (R} {R} RN =[R? +RZ +---+R}
RN RNyax TOL 42
42

RN RNyax TOL 4.2)

TOL 0.1% TOL TOL
TOL 01% X
END
MACR
INIT
PROP 1.00
VPTL 1.00
ToL 0.10 . TOL=0.1%0.1=0.01%
DT 1.00
LOOP 101.00
MEMO
%£-42 TOL 0001%  15% H.=8m
0=35=  TOL
TOL=10% MEMO~BACK
4. 12
*=-4.2
0.1 MEMO,/BACK
TOL [%] 0.01 1.0 2.0 40 10.0 15.0
(Defaout)
, 708 72.4 84.4 895 937 96.0 955 97.4
Oac [tf/m°]
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—0—MEMO BACK

L

1.0 15 20 25

(m)

3.0

—o—MEMO BACK
TOL=0.01%)

I I I

1.5 20 25
(m)

3.0

—0—MEMO BACK
TOL=0.1%, Default)

) ) ) )

1.0 15 20 25

(m)

3.0

—o—MEMO BACK
TOL=1%)

L

15 20 25
(m)

-4.12

H=8m ¢=35<

3.0

TOL
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—0—MEMO BACK
TOL=2%)

1 1 1

1.5 20 25
(m)

3.0

—0—MEMO BACK
TOL=4%)

I

15 20 25
(m)

3.0

——MEMO BACK
TOL=10%)

1 1 1

1.5 20 25
(m)

3.0

——MEMO BACK
TOL=15%)

1 1 1

15 20 25
(m)

3.0



4.2 ZHNGRBOEEETIL

Ne Ng Ny GeoFem
Terzaghi
“eN,+1BN,+Q:N (4.3)
g, =¢C- C_|_E -y y+q. q .
Oa c V4 B q
Ne N, Ng
FEM N 14 q N, c
q Ny y Y
X-4.13 @
GeoFem Oa Ne N, Nq
Ne=do N =2 N = (4.4)
c B-y q
{18k B12, {18k B13, {T#% B14 X-4.2
N, Ng x-4.3
0 0 0, q
Wi Wi XETTIT. 11 (XETTT
<Bs <Bs <Bs
> ) < B> _ <d B> _
q=0 q=0 q=
y=0 Y y=0
> N 0 <d > N 0 <d B> N ¢
c c Y c=0 q c=0
A% A
X-4.13
*=-4.3 {18k B12, {+§%B13, {+£%B14
H H ® E E
f Mohr-Coulomb
=0
4 7=1.0tm> Ny N 7’=0
E, E, = 4000 tf/m?
% v=0.33
c c=10tfm*> Ny N, c=0
P $=30°
AV =05 tfim* N,
AV =10tfm*> N,
AV =20tfm?> N,
q q=4.0tfm*> N, N, q=0
STBO
TOL = 0.1% (default)
Loop 100 40
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X-4.14

FEM

$=30° Ne N, N

Ne N MEMO~ BACK
AV TOL

N, N¢ N N,
MEMO~BACK

30

20 N($=30 )=26.0

c=10tf/m?
E.=4000tf/m?
v=033
AV=20tf/m?
TOL=0.1%

Qa/c

N

10

LOOP 100

Ny(¢=30 )=16.0

q=4.0tf/m?
E.=4000tf/m?
v=0.33
AV=1.0tf/m?
TOL=0.1%

LOOP 100

1.0 1.5

W’D’ —o— 8

y'=1.0t/m? I
E,=4000tf/m?
v=0.33 H

AV=0.5tf/m?
TOL=0.1%

LOOP 100

0.6 0.8 1.0

&-4. 14 $=30°

-120 -



4.3 XFEABITIZE T S BEITEE DRI

FEM
GeoFem
o 30
FEM
Nc($=0) Nqg(¢=40 )
4.2 N, ($=30 )
(B ER]
(M EOETIVIE]IZET 2ER
(BtEFEICEAT HER]
tolerance * 1
1
1 GeoFem b TOL 0.1%
LOOP 40
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(1) Ay a BB N(G=0) ITRIZFTH

i
=

RS

FEM
=0
N¢ N. 5.14
(a) FRATSRM
=-4.4
F=-4.4 N (¢=0)
H B % E E
Mohr-Coulomb
=0
|4 y’=0tm?
Es E; = 20000 tf/m?
v v=0.35
c ¢ = 20 tf/m?
[ $=0<
AV =20 tfim?
q q =0 tfim?
STBO
TOL = 0.1% (default)
Loop 100
MEMO~ BACK
(b) @Ay a
-4.15 *x-4.5
Level-1,Level-2,
Level-6 Level-1 4.1 4.2
GeoFem *.log LLM LLM 8,000,000
Level-4 Level-6
#*=-4.5 N
DEILANIL | RIMNAR | BET R | RERK LLM T7AILE
Level-1 50.0cm 1283 400 424,525 | ex43-Ncl.dat
Level-2 25.0cm 4965 1600 3,174,009 | ex43-Nc2.dat
Level-3 50.0cm 5288 1705 3,236,745 | ex43-Nc3.dat
Level-4 16.7cm 8602 2795 7,368,045 | ex43-Nc4.dat
Level-5 16.7cm 8789 2856 7,291,777 | ex43-Nc5.dat
Level-6 50.0cm 8873 2880 6,134,695 | ex43-Nc6.dat
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5m

<>
— -2 [
- -5
L -10
y'=0
c=20
¢r:00
- 20
° 10 20 40
(a) Level-1
L
— .0 mE
-5
.10
y'=0
c=20
$=0°
L 20
0 10 20 20
| | ‘
(b) Level-2
~5m
— .2
- -5
.10
y'=0
c=20
4=0=
L 20
° : 1D 20 40
| | | I
(c) Level-3
X-4.15
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o =
JU
0

T
o

—-20

o5 0

(d) Level-4

0 5 10 20
\ \ \ \

(e) Level-5

—-10

y'=0
c=20
$=0°

—-20

(f) Level-6

X-4.15
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X-4.16
Ne=qa/C

Level-5

=-4.6 {8k AD
Nc
N¢
Level-1 Level-3 Level-6
525 5.24 5.25 5.14
Level-2 Lebel-4
5.10 5.18 5.10 5.14
Level-2 Level-4 Level-6
#=-4.6 Nc(¢=0)
PEILAN)IL Ay amgihA X N
Level-1 50.0cm 5.25
Level-2 25.0cm 5.10
Level-3 50.0cm 5.24
Level-4 16.7cm 5.18
Level-5 16.7cm 5.10
Level-6 50.0cm 5.24
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w’o‘f

N(¢=0)=5.18

c=20tf/m?

E,=20000tf/m?
v=0.35
AV=2.0tf/m?

TOL=0.1%
LOOP 100

2 ‘ 2

0.1 0.2

(m)

(d) Level-4

pr

N«(¢=0)=5.10

c=20tf/m?
E,=20000tf/m?
v=0.35
AV=2.0tf/m’
TOL=0.1%

LOOP 100

0.1 0.2

(m)

(e) Level-5

o000 —

N(¢=0)=5.24

c=20tf/m?
E,=20000tf/m?

6
5
4 N(¢=0)=5.25 |
L
S 3 c=20tf/m?
% E<=20000tf/m?
2 v=0.35
AV=2.0tf/m?
1 TOL=0.1% |
LOOP 100
0 g N } N
0.0 0.1 0.2 0.3
(m)
(a) Level-1
6
5 -
4 N.(¢=0)=5.10
L
<3 c=20tf/m’
= E,=20000tf/m?
2 v=0.35
AV=2.0tf/m?
1 TOL=0.1% -
LOOP 100
0 [l 3 1 | 3
0.0 0.1 0.2 0.3
(m)
(b) Level-2
6
[ "0 O0—O0—Q
5
N(¢=0)=5.24
|
c=20tf/m?
E.=20000tf/m?
v=0.35
AV=2.0tf/m?
TOL=0.1% -
LOOP 100
0.2 0.3
(m)
(c) Level-3

X-4.16

v=0.35

AV=20tf/m?
TOL=0.1%
LOOP 100

0.1 0.2

(m)

(f) Level-6




(2) FERNE
Nc

18)

Level-1 Level-3 Level-5 *x-4.4
X-4.17
A A
X-4.17 18
x4.7 {15% A6
x-4.7 Level-1
Level-3 N.=5.14 Level-5
N.=5.10 N.=5.16
N.=5.14
=-4.17
2E fEHT Nc(¢=0)
LA 271414 FEALELGL | BEILEHY
Level-1 | ex43-Nclb.dat 5.25 5.18
Level-3 | ex43-Nc3b.dat 5.24 5.16
Level-5 | ex43-Nchb.dat 5.10 5.16
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Q) A v a B EHEMEREBA N (0=40 F) [CRIFTHE

Ne(¢=40 )
(a) fRHTRM
*=-4.8 Level-1 Level-6
N, p=4.0tf/m?
E<=4000tf/m* 20000tf/m* 40000tf/m’ #-4.9
x-4.8
H B & OE fE
f Mohr-Coulomb
=0
7 =0
Es E, = 4000, 20000, 40000 tf/m* 3
v v=0.333
c ¢ = 0 tf/m?
@ ¢p=40<
AV = 3.0 tf/m?
q q=4 tfim? 2m
STBO
TOL = 0.1% (default)
Loop 100
MEMO~ BACK )
* MEMO~BACK
~BACK Ny =049
*=-4.9
T~ FERRL ) 00 tem? 20,000 tf/m? 40,000 tf/m’
AEILANIL

Level-1 ex43-Ngla.dat ex43-Nglc.dat ex43-Nglb.dat
Level-2 ex43-Ng2a.dat ex43-Ng2c.dat ex43-Ng2b.dat
Level-3 ex43-Ng3a.dat ex43-Ng3c.dat ex43-Ng3b.dat
Level-4 ex43-Ngda.dat ex43-Ng4c.dat ex43-Ng4b.dat
Level-5 ex43-Ngba.dat ex43-Ngbc.dat ex43-Ng5b.dat
Level-6 ex43-Ng6a.dat ex43-Ng6c.dat ex43-Ngéb.dat

-128 -

MEMO



(b) fEHTHER

Nq F=-4.10 -4.18
£-4.19
8% A7
Ng
_ Ng 345 45.0
_ Ny Ng=38 40
Prandtl 64.2 4
_ Level-1 N,=39.0 45.0
Level-4  Level-5
N,=38 40
_ 30m
— X-4.19 15
#=-4.10 Ng
B (R 2R Nq($=40)
AEILAIL 4,000 tf/m? 20,000 tf/m? 40,000 tf/m?
Level-1 45.0 (MAX) 39.0 44.3
Level-2 39.0 435 45.0
Level-3 39.0 39.0 39.0
Level-4 405 38.3 375
Level-5 375 38.3 38.3
Level-6 39.0 34.5 (MIN) 375
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60
50 M:
40
30
—0— Es=4000tf/m2
20 —0— Es=20000tf/m2 |
—2— Es=40000tf/m2
10
O I I I I I I I I I
0.0 1.0 2.0 3.0
(m)
(a) Level-1
60 Pr—
50
o————%
40
30
20 —O0— Es=4000tf/m2 | |
—+— Es=20000tf/m2
10 —2— Es=40000tf/m2 |
O ’ N N N N N N l N N N N
0.0 1.0 2.0 3.0
(m)
(b) Level-2
60
50 e
40
30 —O0— Es=4000tf/m2 |
, —+— Es=20000tf/m2
20 —— Es=40000tf/m2 | |
10 |
O 2 2 2 2 2 2 2
0.0 1.0 2.0 3.0
(m)
(c) Level-3
X-4.18

60
50 L A—"D
o —
40
4
7 30
= —0— Es=4000tf/m2
20 —— Es=20000tf/m2 |
—/— Es=40000tf/m2
10
0 Il Il Il Il Il Il
0.0 1.0 2.0 3.0
(m)
(d) Level-4
60
50 i
| O |
40
4
7 30
= 20 —0— Es=4000tf/m2
—O— Es=20000tf/m2
10 —— Es=40000tf/m2 |
0 I I I I [l I I I I l I I I I
0.0 1.0 2.0 3.0
(m)
(e) Level-5
60
50 A
01
40
o
=
ﬁ' 30 —0— Es=4000tf/m2
= —— Es=20000tf/m2
20 — A Es=40000tf/m2
10
0 v“ 1 2 I
0.0 1.0 2.0 3.0
(m)
(f) Level-6
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g; 30 F

o L — Level-1
o — level2
= 20 / eve

Level-3

i — Level-4

10 — Level-5
-/ —— Level-6
P S ST W N S T S S T S R S U

0 2
0.0 0.5 1.0 1.5 2.0
(m)
(a) Es=4,000tf/m?
50
40
o30 }
o I — Level-1
I — Level-2
=Z 20 Level-3
" — Level-4
10 — Level-5
_/ — Level-6
0 N N N N [l N N N N [l N N N N l N N N N
0.00 0.10 0.20 0.30 0.40
(m)
(b) Es=20,000tf/m?
50
40
O30}
o | —Level-1
”c, — Level-2
= 20 ' Level-3
i — Level-4
10 — Level-5
./ — Level-6
0 N N N N [l N N N N [l N N N N l N N N
0.00 0.05 0.10 0.15 0.20
(m)

(¢) Es=40,000tf/m?

X-4.19
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(4) N, ($=30 ) [2B8 Y B UNRMEDIRALE

42 N(¢=30 ) MEMO~ BACK
X-4.20  MEMO~BACK
MEMO ~BACK q=10.0tf/m?
q=9.5tf/m? N, =3.8 MEMO ~BACK
N, =16.0 N, =3.8
B-4.21 N, B-4. 22
q=15.0tf/m? q=20.0tf/m?
20
: N,=16.0
15 F (MEMO/BACK )
A [
<z [
S 10 |
I i Es=4,000tf/m?
= s .
s [ A MEMO/BACK
N=38 —— MEMO/BACK
(MEMO/BACK ) T
0 Il Il Il Il '] Il Il Il Il [l Il Il Il Il Il Il Il Il
0.0 0.5 1.0 1.5 2.0
(m)
X-4. 20 , ex42-Ng.dat
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VYV VY VYYVYY

(a) @=9.5tfm* N,=3.8

vevyyy

(b) g=125tf/m* N=5.0

vy v v VY V____i

!

(c) g=15.0tffm* N,=6.0

RN

(d) g=20.0tf/m* N,~=8.0

[X-4. 21 , ex42-Ng.dat
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(a) g=9.5tf/m* N,=3.8

(b) g=125tf/m* N=5.0

(c) g=15.0tffm* N,=6.0

(d) g=20.0tffm* N~=8.0
X-4. 22 , ex42-Ng.dat
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4-4. 23 N,(¢=30 )
1)
2) 3)
4) 5)
=-4.11
NY(’¢=30 )
ex42-Ng.dat
MESH Level-1( ) E-4.15(a) -
E.=4000tf/m? v=0.33 MEM,?I J;ASK
TDL=0.1% B MEMO ~BACK
=100 N,=16.0
Ap =0.5tf/m?2 I
|
v v v v v
E.=40,000tf/m? TDL=1% Ap =0.1tf/m?
E,=400,000tf/m? TDL= 2% LOOP= 200 Ap =0.05tf/m?
TDL=5% LOOP= 400
TDL=10%
TDL=20%
X-4.23 N,
x=-4. 11
{EIEEH THEE ZERAR BT 7 74L&
ex42-Ng. dat

ex43-Ng2. dat

X-4.15 Level-5

ex43-Ng2b. dat

E,= 40,000 tf/m?

ex43-Ng3. dat

E,=400,000 tf/m?

ex43-Ng3c. dat

TOL=1.0% ex43-Ng4a. dat
TOL=2.0% ex43-Ngdb. dat
TOL=5.0% ex43-Ngdc. dat
TOL=10.0% ex43-Ngdd. dat
TOL=20.0% ex43-Ngde. dat
LOOP=200 ex43-Ngba. dat
LOOP=400 ex43-Ngbb. dat

Ap=0.10 tf/m?

ex43-Ngba. dat

Ap=0.05 tf/m?

ex43-Ngbb. dat
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MEMO~ BACK MEMO~ BACK
- 10 100
- 0.1% 1.0% 2.0% 5.0% 10%

N, =-4.12
E,=40,000tf/m> 400,000tf/m?

100 200

0.5tf/m? 0.1tf/m?

20%

400

0.05tf/m?

X-4.24, X-4.25

NV
F-4.12 Ny(¢=30 )
Meyerhof 15.7
Vesic 22.4
FEM
1EIEIER rEE N,($=30 &)
MEMO~ BACK 16.0
MEMO~ BACK 3.80
3.13
Level-5 1.20
E<=40,000 tf/m? 3.80
E,=400,000 tf/m* 3.80
TOL=1.0% 3.80
TOL=2.0% 4.20
TOL=5.0% 4.20
TOL=10.0% 4.20
TOL=20.0% 4.80
LOOP=200 3.89
LOOP=400 3.85
Ap=0.10 tf/m? 2.13
Ap=0.05 tf/m? 2.20
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20 [
X N,=18.4
[ (MEMO/BACK )
15 I
m [
= Es=40,000tf/m’
g 10 } ‘
(9V]
I i A MEMO/BACK
=2 L
s | —e— MEMO/BACK
<“— N,=38
(MEMO/BACK )
0 2 2 2 2 [ 2 2 2 2 [l 2 2 2 2 2 2 2 2
0.00 0.05 0.10 0.15 0.20
(m)
X-4. 24 E,=40,000tf/m?, ex43-Ng3.dat
20 —
- —N,=184
[ (MEMO/BACK )
15 I
@ [
< [
flc\l'r 10 ~ Es=400,000tf/m?
z A MEMO/BACK
5 —e—
N-38 MEMO/BACK
(MEMO/BACK )
O 2 2 2 2 [ 2 2 2 2 [ 2 2 2 2 2 2 2 2
0.000 0.005 0.010 0.015 0.020
(m)
&-4. 25 E,=400,000tf/m? ex43-Ng3c.dat
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F5E EHII3I ~NELEHET~
GeoFem
=+0.1
GeoFem
GeoFem
GeoFem
GeoFem
[RDCT]
>
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5.1 HAMSRERBEDHME

Mohr-Coulomb

Mohr-Coulomb

7; =C+otang (5.1)
Tm
F=r /rm (5.2)
(5.2) F
/F
Tf =1 (53)
Tm
2),19),20)
F
F
F 15 F
1.5 1/1.5

GeoFem RDCT
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5.2 REMITIZHT % GeoFem ANT—42 DIERFE

(1) AAT—2DEXRERK
GeoFem

FEAP

FEAP oy bkO—Lh—FR

ELEM : ERT—4

COOR : HimT—%

STBO : BREHT—4
YMATE

BEETIL (MHT—4%)

X-5.1

DIST

RDCT

SMohr-Cou |l omb38 2814 (1RT=301100)

DIST :HWET—% (BEAELSHDEHSH)

END
MACR
INIT
PROP 1.00
Y VPTL 1.00
DT 1.00
LooP 100.00 ——
— YMEMO
NTIM
YRDCT 0.
LOOP 1
VNEW —
Y TANG
FORM
SOLV
INCR
NEXT —
Y*LOOP 50.00 —
VTIM —
FORM
Y TANG
SOLV
INCR
NEXT —
L Y%BACK

IS N T — 32 DFHARAH
B ~E (ERD) T —2 O5RAAH
AR B EORMIE S E

c FEEREEKF=atbxtICALVG NS,
:BACKEXM DTk, BHEAREMLEES
 HEEBREOESE (a, bOIETE)

C BBMHEOLOOBEIHEL—T (1@)
- BSE B A [TANG]

 REFEHENL—T

AREREMHEL—T (LOOPHIZER)

\\\ NEXT —
END
— 1
2,
L 00001.0
END

STOP

X-5.1

AT —4
C ME~FEER

ICERDLS - EETHEIHET S
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(2) BEEFEERaI<>F (RDCT)

|GeoFem p.105\
F X-5. 1 LOOP
NTIM
F=a+bt (5.4)
a b t DT

| |
| ++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0 |

| RDCT a b la 11 20
' 'h 21 30

| |
| ++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0 |

| RDCT 0.0 1.0 |
| |
F=1.0t t=1 F=1
t=2 F=2 F=2
t=3 F=3
t=1 t=2 t=15 F=15
100
ab

a=0.0 b=1.0 4t=1.0

*.log F.=1.656

X-5.2

DISF, STRF X-5.2 F=1.0,1.5,1.625,1.656
t (5.4)

| |
| ++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0 |

| stokproiok STABILITY ANALYSIS skoksrototopsorok |
| FACTOR OF SAFETY 1.6563 - 1.6719 |

3 2.000

2.0 : A 1750 1688 1.672
X ~o0—X—0—X

e 15 F 1500 1625 1656

1.0 F O1.000
1 o}

05 F X

0 O : [l [l [l [l [l [l [l [l [l

X-5.2 RDCT=1.0*t
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BWEBE EICEESN-ENXERORERN

5.3
¢
(1) BFETIL
X-5.3 #x-5.1
Mohr-Coulomb
¢ 25° 40°
$=30<
y=23tmd 18 m
+4m 1 =20t md
+=0m =
___________ /AR S N - 2 A
_ 3 ¢ =30°
y=13Um ¢, = 0 tfim?
-20m ’Y' =10 t/ m3
VU
o =25 40
¢, = 0 tf/m?
Y =1.0t/ md
-50m
X-5.3
F-5.1
IH B & OE OfE
f Mohr-Coulomb
P=¢
7 (t/m?) y'=1.0 y=2.0 y'=1.0 y=2.3 ¢'=1.3
E; (tf/m?) 1><10* 1>=<10* 1><10°
v 0.30 0.30 0.17
¢ (tf/m?) 0.0 0.0
#( ) 25 40 30
TOL =0.1% (default)
Loop 60 Level-4 100
RDCT a=0.0 b=1.0
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(2) Ay oa

X-5.4 #-5.2
Level-1 Level-2 Level-3 Level-4

20m 20m
<— <—>

(a) Level-1 (b) Level-2( )

20m
k—>

(c) Level-3 (d) Level-4( )
X-5. 4
*=-5.2
7= UREER ADT—4
DEILAN)L HWETSH | BRERK 27414
7 DERLH i " DA
Level-1 9.0m 287 80 ex53-caissonl.dat {+#% B15
Level-2 4.5m 1053 320 ex53-caisson?2.dat
Level-3 3.0m 2299 720 ex53-caisson3.dat
Level-4 1.8m 4683 1496 ex53-caisson4.dat
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(3) fEHTHER

*-5.3 =25 30 35
40 [-5.5 0.5 FEM
FEM
X-5.6, X-5.7
F=1.0 Fs
Fs
Level-1 Level-4 0.18 ¢=25 0.36 ¢=40
—  Level-3 Level-4 Level-3
- [E-5.5
*-5.3 FEM
o Level-1 Level-2 Level-3 Level-4
25 1.23 1.13 1.08 1.05
30 1.48 1.34 1.28 1.23
35 1.75 1.56 1.48 1.42
40 2.02 1.78 1.70 1.66
OLevel-1( ) |
O Level-2( )
Alevel-3( ) =
- O
. ®Llevel-4( ) . DDDDDXXEZE
pooPd Ooogoﬁﬁxﬁ
ooo H RIALA
000 43z gRREEES
goRal
25 30 35 40
¢
E-5.5 FEM
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x l

T

(a-1) Level-1

(a-2) Level-1 1.48

1

(b-1) Level-2

(b-2) Level-2 1.34

(c-1) Level-

3

(c-2) Level-3 1.28

(d-1) Level

X-5. 6

-4

(d-2) Level-4 1.23

¢ =30

T,

1

(a-1) Level-1 (a-2) Level-1 2.02
S======
.....
(b-1) Level-2 (b-2) Level-2 1.78
(c-1) Level-3 (c-2) Level-3 1.70

X-5.7

(d-1) Level-4

(d-2) Level-4 1.66

¢ =40
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4) Al YT EDLLE

FEM
21),22)
¢=0
x-5.4 [X-5.8
Level-3  Level-4
GeoFem
Level-1 GeoFem
GeoFem
=-5.4
GeoFem
¢ (Level-4)
25 1.05 1.21 1.28 1.05
30 1.27 1.44 1.55 1.23
35 151 1.68 1.77 1.42
40 1.78 1.96 2.05 1.66
2.2
B GeoFem(Level-1)
2.0 @ GeoFem(Level-2)

A GeoFem(Level-3)
® GeoFem(Level-4)

25

[-5.8 GeoFem
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5.4 WX ZEME EOHKILATEY— FORERN

(1) #HFETIL

23)

X-5.9
-27.5m
#-5.5 Mohr-Coulomb
Co 60
200 500
45m
20.5m
|
e
£ |
~
+4.5m © [
2om A ... Lo oMo
i ~  sand ¢ =30°
i y=18tmd
-9.5m ; Yy =09t m?
' i
z i clay(improved)
i ¢, = 2.77+0.17z (tfim?)
. ¥y =06t/m?
-27.5m [
|
-33.0m :
clay c,=1.91+0.17z (tf/m?)
¥ =0.6tm3
X-5.9 23
£-5.5
IH B ® O E
f Mohr-Coulomb
p=¢
7 (t/m?) y=1.8, v'=0.9 ¥'=0.6 ¥'=0.6 y=2.3
E, (tf/m?) 1>=<10* 1><10* 1><10* 1><10*
\% 0.30 0.45 0.45 0.30
¢ (tf/m?) 0.0 2.77 4.89
() 30 0.0 0.0
TOL = 0.1% (default)
Loop 60 200 500
RDCT a=0.0 b=1.0
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(2) Ay oa

[-5.10
Level-1 Level-2 Level-3 Level-4
==V K20,
15m
(a) Level-1 (b) Level-2( )
RS 2om,
4.5m
(c) Level-3 (d) Level-4( )
X-5.10
*-5.6
ETELERE T D ADT—4
SEILAN)L HWERK 7271415
7 ZRKPLIH D
Level-1 15.0m 113 ex54-ironl.dat {18% B16
Level-2 7.5m 316 exb4-iron2.dat
Level-3 4.5m 890 exb4-iron3.dat
Level-4 2.0m 1565 exb4-iron4.dat
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(3) fEHTHER

%=-5.17 X-5. 11
X-5.12
Fs=1.0 Fs
60 Fs
_ Level-1
— Level-4
Fs=148 1.61
- H-5.12
%-5.7 FEM
Ay aDREILANIL Level-1 Level-2 Level-3 Level-4
1.00 o 100 o 100 o 1.00 o
200 X 200 > 200 X 200 X<
150 o 150 o 150 o 150 =
175 = 175 X 175 = 125 o
o 163 X 163 X 163 X 138 o
LOOP 60 > 156 o 15 o 156 X 144 o
159 o 159 o 153 o 147 o
161 o 161 o 155 o 148 o
1.61 1.61 1.55 1.48
100 o 1.00 o 100 o 1.00 o
200 X 200 x> 200 X 200 X
150 o 150 o 150 o 150 o
175 o 175 X 175 X 175 x=
o 188 163 = 163 o 163
LOOP 200 < 181 o 156 o 169 x 156 o
184 o 159 o 166 159 o
186 o 161 o 164 = 161 o
1.86 1.61 1.63 1.61
1.00 o 100 o 1.00 o 1.00 o
200 x 200 X< 200 X 200 X<
150 o 150 o 150 o 150 o
175 o 175 X 175 = 175 =
o 188 o 163 o 163 o 163 x
LOOP 500 < 194 x 169 o 169 X 156 o
191 X 172 o 1.66 X 159 o
189 o 173 o 164 o 161 o
1.89 1.73 1.64 1.61
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2.2

—1— mesh:Level-1
F | —O— mesh:Level-2
20 F —/— mesh:Level-3
w —O— mesh:Level-4
L 5 |
1.8 P
16 } e =
1.4 2 [l 2 [l 2 [l 2 [l 2 [l 2
0 100 200 300 400 500 600
[-5. 11
| i i ﬁ |
|
(a-1) Level-1 (a-2) Level-1 1.61
| |
(b-1) Level-2 (b-2) Level-2 1.61
(c-1) Level-3 (c-2) Level-3 1.53
(d-1) Level-4 (d-2) Level-4 1.47
[-5.12 60
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4) Al YT EDLLE

*-5.8 -5. 13
0.92 1.82 202138
1.0
Level-4 GeoFem F=148 1.61
1.0
GeoFem
FEM
*-5.8
GeoFem
(Level-4)
0.92 1.38 1.82 148 161
y=2.3tm°
£
N~
+4.5m o0
2m 7~ _____N\N11_C
sand ¢ =30°
y=18t/md
-9.5m Y =09t/ md

z  clay(improved)
¢, = 2.77+0.17z (tfim?)
¥y =0.6tmd

-27.5m

-33.0m

clay c,=1.91+0.17z (tf/m?)
Y =0.6t/m?

X-5.13
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5.5 RIRHX{RMF DX ERT

VvV VYV

(1) #HFETIL

X-5. 14 -12.6m +3.0m $=38
¢,=6.0tf/m? ¢,=15.0tf/m?
2=-27.0m 3.0tf/m*
, p= 3.0 tfim?
1.5m\g — 20m
v LW.L. #0.0m ) o= -----RWL.:l0m ___y¥___|
E ettt NG \ (=275 ,y =1.0tm?)
< (0=40 v =10 t/m3) -81m
-12.6m (0=34 _y'=1.0t/m%) -11.0m
[ 7757
$=38 ,y'=1.0t/m3 _17.5m
¢,=6.0 tf/m?, y'=0.63 t/m3 -245m
-27.0m
¢,=15.0 tfim?, y'=0.77 t/m®
-40.0m
70.0m 70.0m

X-5. 14
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x-5.9 #=-5.10
Mohr-Coulomb
N Cy
N
E,=1500tf/m?
E.,=70N  (tf/m?)
E,=210c, (tf/m?)
v=0.40 V:KO/(1+KO)
Ko JéCy Ko=1 sin (l) Ko
$1,100><t12 FEM
x-5. 11
Kn
ks ky=10°tf/m?
*=-5.12
Ks
%-5.9
IH H B T E
Mohr-Coulomb
p=¢
TOL = 0.1% (default)
Loop 100 200
RDCT a=0.0 b=1.0
*-5.10
# # Ht =At LERRYEL | TERRYEL | LEFEMEL | TERRSHEL
N 5 6 21 3 40
v=18 v=18 1.0 =1.0 =0.63 ~0.77
7, ¥ (tm?) =10 =10 T T T Y_'
E, (tf/m?) 350 1500 420 1470 1260 3150
v 0.347 0.263 0.306 0.278 0.40 0.40
¢ (tf/m?) 0.0 0.0 0.0 0.0 6.0 15.0
() 275 40.0 34.0 38.0 0.0 0.0
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#-5. 11

Py ik (NJmm?)

HEMIFISNE

R AKER 15 1 B

EA (tf/m El (tf m%m

$1,100><1t12 | SKY490 185

315 7.57><10° 1.03%<10°

#-5.12

r—2x

kq (tf/m?)

ks (tf/m?)

1.0><10°

1.0><10*

1.0><10°

1.0x<10°

(2) A voa
X-5.15

#-5.12

Fixed anchor point

Beam element —itY . ‘\\ !
Joint element RN 1
8-noded isoparametric element w !
~al |
; |
(a) Level-1
8-noded Fixed anchor point
isoparametric
element Beam element — i @
Joint element w A e S S
b
(b) Level-2
X-5. 15
#=-5.12
DEILANIL | RE R | BRERK
Level-1 1346 441
Level-2 5157 1704
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Q) T —2R

%=-5.13
100 200

— Case-0la Case02a Case-01b  Case-02b

— Case-0la  Case01b Case-02a  Case02b

—  Case-02b Case-03a Case03e

#*=-5.13
. g & RRED | KiROB TR ART—4
Case No. Awa ) J74IL%A
EE# El (tf-m*/m) DB
01b Level-1 1.03><10° ex55-quaywal 1-01b.dat {18 B17
0la Level-1 1.03%<10° ex55-quaywal 1-0la.dat
02a Level-2 1.03x<10° ex55-quaywal 1-02a.dat
02b Level-2 1.03x<10° ex55-quaywal 1-02b.dat
03a Level-2 5.0=<10° ex55-quaywal 1-03a.dat
03b Level-2 1.0><10* ex55-quaywal 1-03b.dat
03c Level-2 5.0=10° ex55-quaywal 1-03c.dat
03d Level-2 2.0<10° ex55-quaywal 1-03d.dat
03e Level-2 1.0><10? ex55-quaywal 1-03e.dat
4) ADT—2ERICET 4R
[®-5.15 GeoFem
ELEM
MATE
ELEM 1 2 30 1 2 30
MATE MATE NI 3

| ++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++ |

| ELEM
| 62 10 32 48 49 0 38 58
| 63 2 32 49 72 50 39 68
| 64 10 50 72 73 0 67 95
| 65 2 50 73 102 74 66 92
| 66 10 74 102 103 0 91 124
| MATE
| 10 1
| 301100 1500. 0000 0.2630000 1.0000000
| 0.00000 0.00000 0 0.00000
\

39 0
67 4
66 0
91 65
9 0
3 0.00000 0.00000 40.000000

0 1.0000000 1.0000000

- 156 -



(5) fEHTHER

#&-5.14  GeoFem X-5.16
100 FEM
-5.17 FEM
X-5.18 Case0la Case02b
Fs=1.0 Fs
100 [-5.19 Fs
X-5. 20 &-5. 21 Case03a Case03e
100 Fs
#*-5.14 FEM
01b 0la 02a 02b 03a 03b 03c 03d 03e
EI (tf m%m)
10° 5x<10° 10* 5000 2000 1000
100 © |100 o | 100 o 100 © |100 ©o|100 ©o|100 ©|100 o |100 o
200 =< | 200 o | 200 =< [ 200 o |200 © |200 o |200 > |200 > |200 =
300 =< | 300 > | 300 > |[300 > |300 >|300 >|150 > |150 > |150 =
-100 250 o | 250 x| 250 X 250 > | 250 > |250 < |125 o |12 o 125 x
275 > | 225 o | 225 x 225 o |225 o |225 o©o |13 o |13 o |113 x
263 > |238 > | 213 > |[238 > |238 > |238 >x |14 o |14 = |106 o
o 256 > | 231 > | 206 X 231 o |23l o |23l o |147 o |14 x> |109 o
< 253 =< 228 x| 203 o |23 o |234 o |234 >=|148 o |139 o |11l o
252 © | 227 o | 205 > | 236 > |236 >x|232 X
2.52 2.27 2.03 2.34 2.34 2.31 1.48 1.39 111
100 © |100 o | 1.00 o 100 © |100 o |100 ©|100 ©|100 o |100 o
200 < | 200 o | 200 > | 200 o |200 o© |200 o |200 > |200 > |200 ==
300 > | 300 > | 300 > | 300 > |300 > |300 > |250 > |150 > |150 ==
_ 250 o | 250 > | 250 X 250 > | 250 > | 250 > | 225 > |125 o |125 X
=200 275 =< | 225 o | 225 >x | 225 o |225 © |225 © |213 © |13 o |13 o
263 > | 238 > | 213 >x | 238 > |238 > |238 x|219 x |14 o |14 =
o 256 > | 231 > | 206 > | 231 o |23l © |23l o |216 o |147 = |14l o
=< 263 > | 228 o | 203 © |23 o |234 © |234 > |217 o |146 =< |142 o
252 © | 230 x| 205 o |23 o© |23 o© |23 o
2.52 2.28 2.05 2.36 2.36 2.33 2.17 144 142
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0.2 5.3
5.4
0.25 0.30
GeoFem
GeoFem F=2.03
Fs=1.95
X-5.18 X-5.19
El 10 tf m?
F=2.31 2.36
El 10* tf m?
X-5. 20 Fs=1.0
—X=- 2.03 2.34
2.27 2.52
£1.95 R 227
14 15 16 1.7 1.8 1.9 2.0 2.1 2.2 23 2.4 25 2.6
Fs
[X-5.16 Case0la Case02b
3.0
. 20 F
L L
1.0 g —— Loop=100}
0.5 —A— Loop=200] |
o ol
100 1000 10000 100000 1000000
EI(tf m?/m)
X-5.17 Case02b Case03a Case03e

- 158 -



“““““““““

(a) Case-Ola

(b) Case-01b

2.03
(c) Case-02a
2.34
(d) Case-02b
[X-5.18 100
HHH HEHH
(a) Case-Ola (b) Case-01b

(c) Case-02a (d) Case-01d
X-5.19 100
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2.36
(a) Case-03a El =5>10° tf/m?

2.33
(b) Case-03b El =1><10* tf/m?

2.17
(c) Case-03c El =5000 tf/m?

1.44
(d) Case-03d El =2000 tf/m?

1.42
(d) Case-03e EI =1000 tf/m?

X-5. 20 100
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(a) Case-03a El =5.0><10° tf m?

(b) Case-03b El =1.0><10*tf m?

(¢) Case-03c El =5000 tf m?

(d) Case-03d El =2000 tf m?

(e) Case-03e EI =1000 tf m?

X-5. 21 100
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(6) BHEMHIFYETIEEBALLTERNT
(a) MRRSEH

&-5.17
X-5. 21 (b)
FEM F=2.31
231
GeoFem
f
2 2
f:m {Mj 4 (5.)
Py M y
P M P, M,
f 0 f 0 f 0
E1=9,000tf/m’ 2=8.19=<10°m’ 6,=315N/mm’
GeoFem 2.2 (7) (i)

$1,100><112

[

1

| ++++5++++0++++5++++0++++5++++0++++5++++0++++5++++0++++5+++4+0++++5++++0++++5++++0++ |

| MATE
9 5
\ 301100 757000.00 90000.00 0. 00000 2 0.00000 1.00E10  258.00 |
| 0.00000 0.00000 0 0.00000 0 1.0000000 1.0000000 \
| |
IRT=301100

EA=757000 tf/m
E1=90000 tf m?/m
Py=1.0%10" ( )
My=258 tf m/m
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(b) fE#FTr—2R

%=-5.15 FEM
NKSP- NKSP- A SY390
$500><t12 ¢$1,900><1t16 SKY490 X-5. 15 (b)
Level-2 #-5.16
100 200 500
%=-5.15
- Case i BhiIE Bl (R4 BERE | FEKER TS A M,
No. EA (tf/m) El (tf-m°/m) z (m%m) oy (N/mm?) (tf-m/m)
04a $1,900><t16 881,800 392,000 2.06><10? 315 649
04b $1,100><112 608,600 90,000 8.19><10° 315 258
(SKY490) | 04c $600><112 523,000 22,600 3.77%<10° 315 119
04d $500><t9 371,200 11,200 2.24><10° 315 71
04e NKSP- A 188,400 8,320 2.2510° 390 88
04f NKSP- A 148,800 4,560 1.52><10° 390 59
(SY390) 04g NKSP- A 110,000 2,120 8.80>=<10" 390 34
04h NKSP- A 90,400 900 5.29><10™ 390 21
%=-5.16
8 | Case | BHITRIM ART—4
¥ | No. | EI(tf-m%m) Il 5B

04a 392,000 ex55-quaywal I-04a.dat

04b 90,000 ex55-quaywal 1-04b.dat

04c 22,600 ex55-quaywal I-04c.dat

04d 11,200 ex55-quaywal 1-04d.dat

04e 8,320 ex55-quaywal 1-04e.dat

04f 4,560 ex55-quaywal 1-04f.dat

04g 2,120 ex55-quaywal 1-04g.dat

04h 900 ex55-quaywal 1-04h.dat
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(c) fETHER

x-5.117 [-5. 22
[#-5. 23
Fs=1.0 F
500 ®-5. 24 F,
F=1.20 1.33
F=0.81 141
*x-5.117
B (F R b5 322 A 7R 5598 4 2
El (tf-mZ/m) LOOP=100 LO0P=200 El (tf-mZ/m) LOOP=100 LOOP=200 LOOP=500
500,000 2.34 2.36 516,000 1.22 1.23 1.28
103,000 2.34 2.36 90,000 1.28 1.30 1.33
22,600 1.08 1.19 1.20
10,000 231 2.33 11,200 0.92 1.23 1.28
8,320 0.98 141 141
5,000 1.48 2.17 4,560 0.98 1.16 1.19
2,000 1.39 1.44 2,120 0.97 0.98 0.98
1,000 111 142 900 0.48 0.63 0.81
3.0 =& Loop=200
L[| —o— ( ) Loop=500
[| —@— ( ) Loop=500
25 F N N
«w 2.0
L
15 L A @\e/e\@
1.0 F '/o//
0.5
0.0 2l 242l
100 1000 10000 100000 1000000
EI(tf m*/m)
X-5. 22
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1.28
(a) Case-04a  ¢1,900><t16 EI =392,000 tf/m’ M,=649 tf m

1.33
(b) Case-04b  ¢1,100><t12 EI =90,000 tf/m* M,=258 tf m

1.20
(c) Case-04c  ¢600><t12 EI =22,600 tf/m’ My=119 tf m

1.28
(d) Case-04d  ¢500><t9 EI=11,200 tf/m* M,=71tf m

X-5. 23 500
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1.41
(e) Case-04e NKSP- A EI =8,320 tf/m? M,=88tf m

1.28
(f) Case-04f NKSP- A EI=4,560tf/m*> M,=59tf m

0.98
(g) Case-04g NKSP- 5 EI=2,120tf/m* M,=34tf m

0.81
(h) Case-04h  NKSP- o EI=900tf/m? M,=21tf m

X-5. 23 500
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(a) Case-04a  $1,900><t16 (b) Case-04b  ¢1,100><t12
: 1 LR L L ¢ ba: _ﬂ
(c) Case-04c  $600><t12 (d) Case-04d  ¢500><t9

(e) Case-04e  NKSP- A (f) Case-04f NKSP- A
(g) Case-04g NKSP- A (h) Case-04h  NKSP- 4
X-5. 24 500
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