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Fig. B.3. Finite element grid : Embankment Section .




Fig B.4

FigB.5

FigB6

OOTTED LINES TENSIONAL)

water level

MOTTED LINES TENSIONAL)

Static stress distributions



Time-displacement graphs and stress distributions for D/l

P-wave
Angle of incidence 0°

Base acceleration g
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STRESS VECTORS AFTER  0.0000 a. 9

STRESS VECTORS AFTER  0.1000 o,
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STRESS VECTORS AFTER  0.1200 .
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Di/1; P; 05 g



10

STRESS VECTORS AFTER  0.1400 s.

@OTTED LINES TENSIONAL)

STRESS VECTORS AFTER  0.1600 o.

O0TTED LINES TENSIONAL)

DOTTED LINES TENSIONAL)

STRESS VECTORS AFTER  0.1800 &.
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STRESS VECTORS AFTER  0.2000 o.

OOTTED LINES TENSIONAL)

STRESS VECTORS AFTER  0.2200 =.
1

STRESS VECTORS AFTER  0.2400 s.
(DOTTED LINES TENSIONAL)
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(DOTTED LINES TENSIONAL)

STRESS VECTORS AFTER  0.2600 s.

STRESS VECTORS AFTER . 0.2800 .

(DOTTED LINES TENSIONAL)

-0:1E07 Pa.

(DOTTED LINES TENSIONAL)

STRESS VECTORS AFTER  0.3000 s.
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13.

Time-displacement graphs and stress distributions for D1/2

P-wave
Angle of incidence 20°

Base acceleration g

Dl 2; P; 205 g
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- STRESS VECTORS AFTER 0.1800 .

DOTTED LIMES TENSIONAL)

STRESS VECTORS AFTER  0.2000 a.
OTTED LINES TENSIONAL)

STRESS VECTORS AFTER  0.2200 a.
DOTTED LINES TENSIONAL)

0.1E07 Pa.

D1/2; P; 205 g




STRESS VECTORS AFTER  0.2400 o, 17
00TTED LINES TENSIONAL)

STRESS YECTORS AFTER  0.2600 .

STRESS VECTORS AFTER  0.2800 o.
(DOTTED LINES TENSIONAL)

D1/2; P; 20; g
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OOTTED LINES TENSIONAL)

STRESS VECTORS AFTER  0.3000 o.

STRESS VECTORS AFTER  0.3200 .

(OOTTED LINES TENSIONAL)

STREIS VECTORS AFTER  0.3400 o.
OOTTED LINES TENSIONAL)
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STRESS VECTORS AFTER  0.3400 s.

STRESS VECTORS AFTER  0.3800 o.
(DOTTED LINES TENSIONAL)

(DOTTED LINES TENSIONAL)

STRESS VECTORS AFTER  0.4000 a.

0.1E07 Pa.
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Time-displacement graphs and stress distributions for DI /3

S-wave
Ang]evof incidence  0°

.Base acceleration g

Dl B3 S; 05 g
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STRESS VECTORS AFTER 0.1250 o.
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STRESS VECTORS AFTER  0.1500 s,

STRESS VECTORS AFTER  0.1750 o,
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Time-displacement graphs and stress distributions for D1/4

.S-wave
Angle of incidence 20°

Base acceleration g
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Time-displacement graphs and stress distributions for D2/ -
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Base acceleration g
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-Time-displacement graphs and'stress distributions for 2 /2

P-wave
Angle of incidence o°

Base acceleration ég
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Time-displacement graphs and stress distributions for D2 /3 |

P-wave
Angle of incidence | 10°

Base acceleration g
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Time-displacement graphs and stress distributions for D2 4
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Base acceleration: g
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Time-displacement graphs and stress distributions for I 5

P-wave
Angle of incidence 20°

Base acceleration ig
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Time-displacement graphs and stress distributions for 0256

S-wave
Angle of incidence 0°

Base acceleration g
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Time-displacement graphs and stress distributions for D2 /7

S-wave
Angle of incidence o°

Base acceleration ig

D2/7; S; 0; 1g



n n
. " " AL
(=] o o o o
o =)
] M - 2
o S o ac o
Q Q q Q
S s ; S s
o o
b & & Q &
J . A L .
) o o ) o
n n n n n
c = o =] o
o o o o o
— - — - -
o o o o c
n 1n n n
=] o o o 3
o a o o o
o o o o
.C....N:... 111 1 1111 1 14 1 19111 IENENNRILNNNEN) ERERE L IEEN
= o . o o
ammaafinane QonNononoIno oLNONONMOING SOOI OOFONIRINODD
NN O~ NeeCOO =N NerOOO——N OO0 v OO0~
COCCOCOOOETE0 o2 oT-1-1-1-1-1-] (=21 T-T-1-T-7-1-] COEEECOEOEOo0eD OOOOOEOSOOO
AN EEE N EE R N N ® & & % @& & 8 2 o ¢ & @ & @ & = ¢ MAAAXEEEEEEEEEN] ® 4 ¢ & 9 0 4 0 " 0 8
-1-1-1-1-) 111171 o CODOTOOOOO
Sddqdd SdSSddqds
S 00N "de10-X £48 AON °dS10~% 401 2008 “de10-X
~
n n
9 ) " :
= o o o a
]
o
[ = N
2 1 " 7 "
o o o s o
Py iy 9 9
* L .
o o © °©
=) =~ S
8 8 8 |8 8
o S a e o
0 n in tn n
— — - A
c o c o c
2 2 2 e e
- bend . . .
=] o o -] =
wn
n n n
a 8 8 8 8
c o o =3 o
o o o o
AR E N L1l RARRNNALA=NNR AN Lyt M... [ ______Om_____
o

o
LIl
& notholn 05050%05% amynoeramo
nownoin
- N [= T
% % mmmmmmmoo 855888558 oSS

e ¢ & & & 9 & o o . s 0 ORI O U

oo Gt dodddddds  oddesgdds XK

001 2008 °dSIOX 06! JOON "dSI0-X 00 I00N ‘dSI0X 8y JOON °dS10X 1SS 300N “dS107X

g

b4

D2/7; S; 0



81

0.0008
g 0.0008 | .0.00015 |
= 0.0004 | 2.00010 }
§0.0002 |- .00005 |
0.0000 .00000 et :
:0.00020{00 0.05 0.10 415 o.zo‘\\\\:tjuf 0.30 0.35 . 000050/00 0.05 0.10 0.15 0.20 0.25 0 0.35 A
dggﬁ - .00010 |-
-U. o »,
-0.0008 | =0.00015 |-
. - : 0.008
20 o p 0.006
: C 0.004 |
g - Y 0.002 |-
4 0.000 —
%4 JkRz0100 0.05  TNO___ ¥I5 0.20 0.25 30 0.35 g -0.0020400 0.05 0.10 0.15 0.20 0.25 0.30 .
: u § -0.004 |-
~{. C > _0.006 |-
. - -0.008 |
0.004 | 0.004 |
8 0.003 | € 0.003 |
0.002 | 0.002 |
a 0.001 } a 0.001 |
0.000 0.000 —_— N
gj%ym 0.05 0.10  Ut5—— 0207  0.25 0.3 0.35 ﬁ%%ym 0.05 0.10 0.15 0.20 0.25 0,50 0.35
3 0003 [ 3 00003 [ '
k ol - =W -
~0.00% |- =000 [
el -
2 0,004 | £y
H 0.002 |- E . ‘/\
0.000 .
& -0.0020]00 0.05 0.10 0.15 0.20 0.25 030 0.35 -0 00020 0.05 0.10 0.1 0.20 0.25. 0. 0.35
q -0.004 | =ty
> _0.006 | Q.
-0.008 | :
0.00020 0.0008 '
-0.00015 | § 0.0006 |
.00010 |- = 0.000% |-
.00005 L 0 y 0.0002 L //’/ﬂ\\\\
.00000 74 0.0000
$0. 000050400 0.05 0.10 0.15 0.20 ——0.25—  0.30 .35 #-0.00020{00 0.05 0.10 0. 0. 0.25 0.30 0.35
80.00010 | §-0.0004 |- .
20.00015 | *-0.0006 |- }
-0.00020 L -0.0008 |

D2/7; S; 05 ig




82

STRESS VECTORS AFTER  0.1000 o.
OOTTED LINES TENSIONAL)

STRESS YECTORS AFTER  0.1250 o.

(DOTTED LINES TENSIONAL)

0.1E07 Pa.

\ V%X X X %X X X

STRESS VECTORS AFTER  0.1500 a.
(DOTTED LINES TENSIONAL}

0.1E07 Pa.

~ ~
S “~
/l// |-
ll// ~, e
NN “+ AN
VS -
r/ ~ -\
AN
N T P
WV X
S Sl
/Jﬁ
\
V2%
VYo X
v %
y \NX X
.*o««
¢
Al
\\
.\\\\\
c\
Y 7
v »
’ﬁ
,\\
\ .
x
* X
»

D2/7; S; 0; g




. B3
0.1750 «.
mﬂwm
."v" ‘:.:“0 t "’ :5 ".' * *a
‘e +! " 1 e ty 'y, ""' .“"'“"--.
I‘I[' IF' ! ! I,,’II "‘..‘ .:-. ~~
' ,,, ,,'I’II”/ / /”/ /’ ,l / / , I’ */ rr, .'H\'M\*",‘\‘.\- ;'\..?.‘;:::\:\ e
Pa. ,",/,//// / / / Ity : I{ by { oy AR \ X X.\)‘\}o\\\s“\\ A Rl
0. 1E07 PRV / ry t Xy
{ LS TR \ X X *
— AN / / foit Yoy \ A X N NTw X%
"”'f””uf'*/’fu****ixx\\\\\\\\\“‘\\\\\“ k
~*~’xx:"f+*++* SRR N AR |
-~ "*-o--i’ 4 + * "' \ \ \ \
‘.s"'x"x*x‘**’(***\***;‘(\\\\\\:\\\\\\\\ 0.2000 o.
O X x } X 3‘3‘\ \\\\ vecrmsmm
,’,a"‘t\: AN R . 3:\ ¥ x oy *3( 3( )( 3‘ 3‘ \ ™" oot woes e
,,‘}:1\“: RN : R O O O
SO X X |
- L Y XX
¥ x v -
— ol "', .I',;N’;,. ;,' e, ! "v ¢, : .: ‘: ~ =
,'/’ 'I/,/,/’/, 1! Il :,”I”’“'”'”\:‘* -:-\-*T*:;'.* u‘\ . ~< ‘
—Z ,’/// /74y / //I t ' \ \ ,‘“-\*\\-..\._\. Sx \\\\\\\\\ :\\\\ y
SN // r I* by \ \\ N § \\ : \\\\\\\\\:\\:;X"* S
w17 . e RN VAN \ S p
-:'51‘\1\‘*\*\»§§\*‘\1\\\\\“\\‘“\\”**
w.‘,‘u‘\\\\\\\\\\\\\****\_\_ \)‘\\***\\ .
..-."";*x"\\\ N \\* )‘ * + "' '\- -\- -\ + "' Jf -‘ : YECTORS AFTER ;:UZSO
RN ST RERE. e
—";.:..-:, \-\\' * \\ \ \ )( * -\- + + -,- + -'-
_’-_ - :. ' \* ‘ { * _\. ‘\' -\—
- > . e 4
S ,”/" '/'/','".".- ‘:~"‘ -~
ze T, ’/"l’ll e ::.“"".x; RS
= ’,"‘x‘;://,//’l I*’ ¢ A \ \\ \-\'.\-\-\.\',(.\'.\:\‘_\..\.\.;x";x\:\\\\\\\\\\:\\\\\
. - - N X \ \ \ \ \ \ % X X \ w X x*)<++_\_* x %, ;s
0. e
 o.1E07 Pe. - o, \\\\\\\\\ \\\\\\\\\\X X = ~ s £
,\‘\\\\\‘\\\\\\\ VAV A VAV VA X X XA f XX L7
FAEARINY oy (R Yy X Vv * ¥
...... et X Ny b4 '] . by
.... a vy \ X ‘\' * -,‘- "L + {, * *
” At \ X
A \ - .: -¢ btr i' i f i1t
R, T 1 ; 114444
/" .l.::///f//
’t t "
£ _*_*

D2/75 S35 05 19




84

STRESS VECTORS AFTER  0.2500 .
MOTTED LINES TENSIONAL)
STRESS VECTORS AFTER 0.2750 a.
(DOTTED LINES TENSIONAL)
STRESS VECTORS AFTER  0.3000 .
(DOTTED LINES TENSIONAL)

3

0.1E07 Pa.

0. 1E07 Pa.
PN SN SN SNV AN A SN S S

-

¥ Jmﬂ X 4
\\.Mu.n XnTlTlTlTIT
\V\ mw + 4
\N F o |
S8 e
\\\\\.\\.\11\1\.\\.\\,\
I R o ) JR e
o e o | ]
e ]

.....\.\u I I
l.' \.

D2/7; S; 0; ig

I
4
/
)
/

0. 1E07 Pa.




85

D2/7; S; 0; ig

(DOTTED LINES TENSIONAL)

STRESS VECTORS AFTER  0.3250 a.
DOTTED LINES TENSIONAL}
STRESS VECTORS AFTER  0.3500 o.
(DOTTED LINES TENSIONAL)
STRESS VECTORS AFTER  0.3750 .

VLV Y X X X X X X XA ox

= e b —p

’ .

}

0.1€07 Pa.
0.1E07 Pa.




86.

Time-displacemént graphs and stress distributions for )

S-wave
Angle of incidence 10°

Base acceleration g
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STRESS VECTORS AFTER 0.3000 s.
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Stress distribdtions for D2 ©

S-wave
Angle of incidence 20°

Base acceleration g
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STRESS VECTORS AFTER  0.5500 a.
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Time-displacement graphs and stress distributions for D2/10

S-wave
Angle of incidence 20°

Base acceleration ig
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STRESS VECTORS AFTER 0.1750 s.
DOTTED LINES TENSIONAL)
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STRESS VECTORS AFTER  0.2000 o.

STRESS VECTORS AFTER  0.2250 s.
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STRESS VECTORS AFTER  0.5500 a.
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Time-displacement graphs and stress distributions for D2 /11

S-wave of incidence 300

Base acceleration g
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