% )



" #$ %& z
SR R S R G (N G ¢
( o! ( 2 ( 2(
*/7 (OO ( L ( (
(
/ (1 (4 ( ( C (¢
( ¢ 2(¢4 )( )(
2 3 oc! ( ( (
2C (C ¢ oo (1! ( (!
( 1 3 ( 1]
3 ( ) ! G ( ( (
(
ododbodoooobooouotooud
6 * ( /(
I+ 7 8 92 0 (;!'<
/7 (1 2 (1 13 ( 2 (
(e )«
2 1 C ( C C2)
(1 3 ?
2 2 1 ( ( 2)
1 3 ( ( (
( (i ( C (
(A3 ( (
+" * "B
/ 13 ( ) (i i3 (4 (3
12 « ' C ( A (1 (
gogooooopoooopbooouooogdg
o+ (
/7 A( « ( ( (0( (

El FI 2 (

TCO)(

( 0 1
( C ¢ )HXC3(
3 3

¢ ¢ (1 2( (

 ('=> CCO)(
1 3( #3 3
¢ 1
¢ 1
( « 7
2 13 (3
( ( ¢ 1 ¢ (!

6 #7¢ (&1 2 0 0O

D(

1



PHASE_CHANGE

MURNAGHAN

& Q%)= )Y i

(L]
w




3 "
4
# 4

# "1

2
0 o

3 2

# 14 4 0 2

#

1 1
L 1

1

#
2
1
# #
1 2
#

Ll L "o

# 2




#
3 #
L}
2
L V#
EXTENDED_
0
3
0
#
L
# L
#0
#0 0
0 4 0
0
#
0
3 L
# L}

11

"1

o




0 #

5

"22
"21




* o

N

T T = T T T = T = S =
H







H#
o o o
H*

MICROMEC

* #

"1




#
# '
0 4 # !
# ! 1
#
3
0
#
#
# 0 4
# # 6 #
# !
#
#
#
#
#
#
1 # 0
! 3 #  # 1
#
#
6
1

MOHR_NON_ASSOCIATED_FLOW




R N S N N

11

122
11"
111




o

21

FOH R R R O OE O OHE OHE R K




=( (A G L ¢ C 16 L (CAC2 (

2( ( (( '66-H FI B ) ( '2 |1
( ( Y ( 1( 166— HB” = 6"6 / ((5 1 2(
( 3 2(C 1 C «( () 2 (C ¢ 7 (B /67
" *B-+6*76J6"6 6/ 7*6 (2( 1 (6B 7 ( 1 B
66— H K 0( C 0 ( (C( 2(C ( CcC «(
0(
7 ( ( ( 3 (4 ) 2(! 2(C 1 (
( 5 1 ( 2 ( 333 3
( ) 2(C /(A Q¢ ) 2(3( 5
L (8 CC e ¢ C 20 boo#se (CC (
) (1 C O C (
7
7
7
1 |
"7
21 # '
7 ! ! # #
17
7
1 1
7
7 1




C

21 1

1 MURNAGHAN

2 C (
C 1«

( 2 (G 1 ( (( *

L (

ESIES( S
( (

O ((

7$) S $(
2( (2

C1C («( )(

¢ CA

(2 > 2C (A
¢ 2(c € C 2 M((
( W C C CC(

C( @ (

13) ( ((

) (# ( 4

acc ¢ CA) (

€ DO (

DC ) ¢ C«(

(




te 0 ((

C () ( (( (

/v (( 2( 3(( !

r¢ s A 0 (O ( ((
- 4
- 9
- 9
_ 9
ol R ) S L 4L
/7 ((C ( (A 1 ( 2( - : ,
R oLt ML B ( # HOQ # ) "
'l' -
+ _) I
B C C (OO <

(P CCHO




8((C ! (O (( 66— ( * ( ( (
( (A ( (B 7/ QC (1 ( ( C (
P 1O ! Eo( C DO ¢ 2 ( e
-
/7 ($aCC & ( 5( (3 ((C 3 C ¢ (
( 700 ( )( ¢ C CO( (
( (1 3 ( C C ¢ " cC! (
D( ( (4 N G ¢ 2( 5 2 3
2 ( " 1 (G 3 (6- ( ' 1(
5 ( ( ( (1 ( # (4 ¢ Q30! ( (
( 2(3(( *
+,$870% - $012
O CC C(C C ¢ («( #C C CCcC ( (¢
1 ( -CQ@A L ((
1 24 7S
( ( $% (¢ 2  C C (<« C
( ( 2G5 ( 6- 0(3 ! (G5 31 ( ©66-
/ C (( 1 AC3 (( ) (
O« # «( A C (CC ¢
- 2,4 g g
O« )
2,4 'S
6, —2,4 2,4 8— -9
O« aAccC O«
2.4 5’ ;
6,. —2;4 2,4 = 8—— 19
6 ( ( $6% 3 (G5 ( $6— % (
QC ( ( $ we ! 0( 3 ((
(66— ( 2( (1
6. 2,41
/(1 67 67l ) (67 2
6 2,4 ? 2,40— b7,




3. WS4 & e(

( (1 (( ¢ ! ( ( (
( (! 2( (A(C2 3 O 2 7 ( ((
( 1 (J @ (¢ u3 2 (1 ( ( ( 3
( O 2 (
A A4 A6 A 6, A iby
/7 G 1 15 ( ( ( ¢ (7 (6-1 (
(  ( ( ¢ ! C ( ( C (
A Ay CAp ibg
Ag ( « ( 0) ( C (=0 (
/  ( ( > C O ( ( ( )(
Ap 167_ C ( « ( (( 2 ) ( (
( (1 C <
+M(C( 1 1 (6- (C 2 M(( 1 3 () (
( (4 82(C ) /7 RC 1 (C 6- ( (1
A'( o ( ( () 2 ( (

i$" 0 T /50"((S

3 C C o ( A MCC2 ¢ ¢ (C=<(
) ( ( 3 ( ¢ ¢ 20
2 ( C O ( ( C ¢ °( C A
1 2 0 $J EKT!
E A
- F
/ 2( (3 (

E
A FG —H F*

/(20 | Fi G ) ( 2, 66-H" 6 "H.—* —B" *3 (
( (R ( (oC 7 (! 1 6- 7/ DC  (C (
1 ( ! 2( (A (

BiE - 7S KT S(

cct ( 2 AC2 3 O 2 7«
(1 6z>  (( (1 I (6- C 7 ( (
)EB (6 C 2 ( (2 3 C 2 D(




J L (6= ) 2¢ C C CAC#)H(CH ¢ ( 0(

( ( 6> * ( 3 2 (¢ &4/, (A (
(1 3 6 2( (! #4 o+ (A ( ( 1
3 2( 2 (
67"$4” 8("
J ( | C ( 2( ( 0
( ( ( ( (
JKL ‘]IQAL C M OKL JIQAL AOKL
A Jw
/7 ( ( ( 2(3 (! ( ( (
( o Dl W (3 (- )( (
L ( ( 2( ( 0
H o (O« J Yy
W ciwo,
3™ (¢ N G ¢ ) (
£ () (( ) G
WNN -
(0 ! )( ( ( ( Jov W $
Y (5 ! A Y i6 6- /( (1 6- 2( (
3 () ( ¢ )( ! IAl Z >3

TOTE T 46T7TS8(I%1L $ 3. M7 74 & 8T

< ( « 6 IR ¢ ( « ¢ 1
2C (2 2 ( ( 2  (

(( ( 1 (2 2() (2 ( @)

"8 -7’6 (6 -7/ 7 2 C ( 2 (

4 _J/P &




9 , 9: : <,

9 , 9: : <,
/ 65 1 (J
( +AC R (C 1 ( 6— ! DC (C (
(1t ¢ ¢ 2 (A 6 0 2( 3
- 2 1
0”.+7()
8%)
- 2 1
0”.+7()
8%)
* 1
6— "+ 65 1 ("+ 5 ( 2( 2( 2 ( A(C
# (6. /8
/ ( ® (R (
7/ ( 5 (R ( #3(C (2 (1
( 2 0 I ( 2( (1
2( (( (
[ [
E / (E 5 (R (
6 " ( (< ( acc O (# (C (2(

1 (66— ( &
O " C O (# (C (2( 1 (66— (&




"/ 0=0

20" (.0 /7 ( ( 5 1 ( ( ( ((

/7 C ¢ C )2
A 2C2 C2 ‘C2 C]2.C2 C2. ‘al*

3(CC 20y 22 (( Db 1 b-! ! (
I G acc ¢ (¢ acc ¢ (¢
(A ( (6B /H =**
/7 (C ( (5 I 2( ( ( 3 (
3G I V4 2 0OC 2 (
2 2, 2y 2 2. -
2. 2 ¢
3 ((
2d
° oz
( I (A ( ( @ (@I ( J(z2
6.
A C —1 C —
e
1 ( 1 ( (#3((1 6, e &
B - 00 < (2 2, 2y 2 2. - ( ((
( ( ( (C DbC #A.02M 7 ( ( (CC(
O 1 ( (R( w - Iy / C C (
(1 (3 (G 2)(A Agil " 3 a¢ 2¢(
DC ( 2 ( - ey /7 C (12
2, 2 2. - 2( (3 ¢
> 1t ¢ 7(C 1 3 ( (3 (6- (5
(ot C C O 3 ¢ ( ! 2n 3
( D( 2. 2 (( c 3 ( ( (R ( #2122
21 2.6 (DC 1 ( (X 5 1
* $ 1?0 6 (A( 2 ¢ «( C (D(C
(1 ( YO (A ( (67-= + * H B7'6 /H6-
11 « 7/ ( 3 2 ( AC C (

(1 (




206

906
65 1 (3

0 LS 0D

0 0/ ( 1 1 ( J/6°7=" 0( 3 (
—./P

0 1/ ( 1 1 ( J/6°7=" 0( 3 (
—./P

L] 0 I"#SR SO

- 2 1
0”.+(®)
8%)
* 1
6— "+ 65 1 ("+ 5 ( 2( 2( 2 ( AC
#((G. /%
ht (C°C O
7 i ((°C O

7 ntC o




206

7 ¢ o
-B68 ki ((*(C O
6 +( (( ( ) ( ) (L1 ((C°(
0
O C 0O (3 o ) (! (G
0
80 03 07?7 1 J/6°7=" 3 -./P
_ 2 1
0”.+7(®)
8%)
* !
-/ 1(2
6 I 1(2 (( ¢ 66— HU<<*%
6 I (112 (¢ ( 203 (
/ /
6 1* ( ( (112 (¢« 2
3(( 7 /
6 1B (I (4¢( 112 (¢
v/ 12 (( ( ) (1 (1(2
/ (1C( 1 (1(2
/ 6 ( 1(( 1 (1(2




206

20 0% 0°? 1 J/6°7=" 3 -./P
-« 2 1
0”.+>(®)
8%)
), 7 <§F =>= =>= =>= " 52
* 1
iy 1(2
6 1 1(2 (( ¢ 66— Hi<*i
6 7 (112 (( ( 203 (
/ /
6 1* ( ( (1102 (( C 2(

3(( (4 /
6 1B (I (4¢( 112 (¢

¢z cC «( ) (1 B (I 4(

6 ( (C ( 11 B (I (4(
vB 6 ( (C (@ ( 1 B (1 (4(
\Y; - (@ (ml B (I @(
- B B )( 1
' T B )( 1 1 ( 2
1 B (I (4¢(
T =(C (A(C! )( ( 2
( 2 1w (1 (
(
6 1!
6 11 |
6 101! !
6 10! |
6 "1 ( Lo




206

* 1
6 2 121 I
6 1 1]
- 1T )( 1 1 (
2 1 B (1 (4¢(
7 (
-/ ' 1/ ( )( 1 1 (
2 1 B (1 (4¢(
7 (
"/ 0=0
3. 8°$ 74 &8/ (UI<*(5 1 (A C ( C (
n he Fogo7cis Fogo7cky
Ji i AN
(1 1 (CI 1 (
17! 6 ) 1 ( ( 7!7!-B68! o ( ( (
" ( C ( ( 1 ¢ (! ( 2( (
3 ( ( ( ¢ e ( (! <«
( B2
80 .08 / ( I/67T=" 3 ( 11(2 (( p
( 1 (2 ( 1 (2)(G 3 1Cp!
I( ( ( (2¢ (
k1Cp
/ ( (1(2 ((C( (#=./P &
( ( (#=./P 42(3( 7/ / (
(( C ( ) ( 7/ ( CACCC Vs
J (B (I (4( (4= /P & (1(2 (¢ (
C CC ( 3 (
—? I g'nrt p gp *
QC( !ml a ( ( (!'3 ¢ (1 ( / (

(C 1 ( 3 3 (5 I p 1
C




206

/70O (1l p'l' 'm 2 (2B ( 8 88 (2 (
( 11 1w!3 ( C C ( 1B2 |
( ( 1 2( (1 2 / (1
- Bl — -/ )C ( ( 1 ( ( 2( D(
( 2 ( 3 (B (I (4( C
( AC! ) ( ( 2( (2 - B
2 ( ( ) ( 2 /7 C(C X( 1
3 ¢ O 1 3 (¢ «( 2 ( J
( o ¢ CGA( )( 1 ( ) (1 )(
) (1 ( ( ( ( 2 ( (
2 B ( 8
AIGET02* 0F (O < ( (5 1 ( (3 6B /HQ"SQHBX
_*— "OBH7=> 3 () 2(76/ ( L2 O (
1 ( ) 2 2(C  sMC X( % (¢ X
(/ ( o( 3 1 )o( #((6 -
/7 —*HBX.*— "O6H Q +—<i
/7 (( (1 Yy 2(1 (I<*( 1 (/7 (
) 2 C ¢ CcC '20) L O ¢
2 1 L D0 7/ ( ) 2P C O 2(
6'.Q G+ / 7 6HBX/6 JHT"
/ ( I6°7=" ( K )y 2¢( (
( ( 1(2 (( p! (1(2 #=./P 82

¢ 3 ( a93( (B (I (4( (#=.7P &




9 B9 8 I ;
9 B98 I ;
/ 65 1 (J
- 2 1
0”.+7()
8%)
* '
6— "+ 65 1 ("+ 5 ( 2( 2( 2 ( AC
# ((6. */%
17 (G O
6 (
O " C YO (
"/ 0=0
/7 ( 0G5 1 CAAC C (
n h—tsa u7g  ligclhy
(1 1 @ X




9C 8

9C 8
/ 65 1 (3 F
- 2 1
0”.+(%)
8%)
- 2 1
0.+ (¥) r
8%)
* '
6 "+ 65 1+ 5 ( 2 2 20 ( A(
(6. /8
I (5 1«
8 BB
J () « < (R (
6 " ( (<
O " C Y0 (
* oy * )"+ 3 2( ("+ 1 G+6J" 6H =706!6+6
J'" 6H ="06H)J= /"- ! G+6J" 6HI= /"'—- ! (A
(C( ( ( 1 11 CcC (o
( « (! ct C X ( * "+
' ( ( s ((5 o 1 (8 B
B ( ) ( "6+6J" 6HI= /-
!« 1 C(AC! (
"/ 0=(
/7 (8 ((CC¢G 1 (3 2 0)( 1 1 ()(
edesia A C ( (1 ( ( (




9C

Nveow Sx I
e \<X < Y C{ccl|1
Z, ¢ z{ c |\H
(
n 2\ C{c ClI |1+
( 1 (edeqga D(# )( 8 zy!z\! z
( 1 (eleqa )H(Cc ( ( 8 ((
() C ( C
( ¢ '3 ( ( ((
( D™ "+

(

(

1




, 9

65 (J
0 L7 0D
0o 7/ (5
0 2/ 5
0o 7/ (5
0 2/ 5
0o 7/ (5
0 27/ 5
0 2/ 5
0 77/ 5

#

0 2/ 5
0 2/ 5




1 & 0 I"#SR SO

- 2 1
0”.+7()

8%)
* 1

6— "+ 65 1 ("+ 5 ( 2( 2( 2 ( AC

# ((6. */%

- 2 1
0”.+7()

8%)

- 2 1
0”.+7()

8%)

_ 2 1
0”.4+7()

8%)

- 2 1
0”.+>(®)

8%)




0”.+>(®)

8%)

(@

’.+,($)

8%)

(@

’.+,($)

8%)

o

,.+1 ($)

8%)

(R (

0”.+>(®)

8%)




9 , 9 9
* !
*.Q
76/
6 ( (<«
O C J0O (
"/ 0=0C
/ ( 1 G 1 CAAC C C (
,C \1C 1‘C .1
~Cc .aac 1 tcerli
3 ((
K ShKLL& m b
L -
4 (CC ( (2 7 ,Cc~M7 ( (R ( h
C ( C ( ( 1 ( 3 2( «C 7C (3 ((
1C (




9 , 9: ; <, 96, A9 C:9 B

9 , 9: : <, 96, A9 C:;9 B
/ 65 1 (J E
(+A(C R (C 1 ( 6— DC (C (
(1 ( ( 2 (A 6 O 2( 36( ( ( 2(
)(
- 2 1
0”.+7(®)
8%)
- 2 1
0”.+>(®)
8%)
* 1
6— "+ 65 1 ("+ 5 ( 2( 2( 2( ( A(
# (6. /8
q6 O
6 " C (¢
O " ¢ JO (
* gy * )("+! 3 2( ("+ 16+6J" 6H =~06! +6
J" 6H ="06H)J= /"- 6+6J" 6HIJ= /"'— ! (A
(C( ( ( 1 r T CC (o
( C (! (1 C X ¢ > "+ (!
C ( #& |6 I ¢ ( F
)() ( "16+6J" 6HI= /'- (' ( 1 (

(
(A (1 (




9, 9: ; <, 96, A9 C:9

"/ 0=C
/ 5 ¢« ( C (< ( ) (! 1
)( 2
n 2C2 C2 ‘C2 C]2.C2 C2. ‘al
3 2t2¢2!202! 2. ( ( (A(

*

3 (( CC HO (" @ CCr3Cc ¢ rc ot
D( ! !

2, 2. -

O CC 'L C ( (( ( ( 1
¢ D@ "+




9C,, 9 IoC o6 A9 9 9, 9A
9C ,, 9 IoC o6 A9 9 , 9, 9A
/ 65 1 (J Z
7 - 2
o’ (® % % &
8%)
7 - 2
o’ (® & % & z
8%)
.- 2
0”.+>(®
8%)
.- 2
0”2 (® z & % &
8%)
* 1 JI,
6— "+ 65 1 ("+ 5 ( 2( 2( 2 ( AC
# ((G. /&
U<* #(C ( (5 ( 0%
7 U<* #((C ( (5 (. 0%¢
X. U<<* #(C ( (5 (. 0%




9C ,, 9 19C 6 A9 9 , 9A
!
X. <> #(C ( 5 (0%
J’6” ( 1 5
8 k2; 1
- = ( ( l<* (A (5 (04
i = ( (<> F((A (5 (0%
” k2 1 C C @ X
"K = ( ( I<* (A (5 (04
"E = ( ( I<* t((A 5 (0%
JBX'8 B 4 1 (
J 6V ( 1 €
8”-< 3 ( 1¢( 5
6B 3 ( 1¢( G
3 ( 1¢( 5
6 3 ( 1( G
0. Q( L (
ok Q( 1 (Qs6
66/ * ( 1< G
4 ( 1 5
6 V Q(C 1 (
/B. C (4=t
87 -< « C 1« 5
C C 1« 5
6 ( ( 1< G
6 ( ( 1< G




9,C ,

1I9C ©6 A9 9

*

JBX8”

JB 8~

"/ 0=0

65 1
( 3
( Q62

AC CG6G

1

( (#

3 ((
(CIED 1¢

3 (( ¢

((i=*(
(

B 4 1 3

B 4 1 (

(J

)(

(1

(

8.

4

44
(

( C(

4d& n nd&

|

(
i

1

A

(

z (

1 (4
3C0C (C 5¢(

03)( 2
( D (
G I

(

¢ C CQ62(C )

l<* (5 1

6 “C\% ‘cC

cC H0O (

(

C A

4
—4

(

( <> 1 C A(

Aq

(
(

I6 7 c6 97 C

cC YO (

( )(
L C(

AC2 (1 (

C(

L7 CC C (
YO (

(

4
%

(

d

(

C ¢ (

1 k. a

¢ CCHCrl1
C ¢ «( ((

(

(

(

K-

¢ CCHCr1

C @ HO (
c ¢4 (1 C @
#

(

)

C

- ( (

C (

( (  ( 26 4

d

c @ KX (

(

(? 3 3
L ( (




9C ,, 9 19C ©6 A9 9 , 9, 9A

/ ( ( G D(C 3 ( ffiet ( 3 o6 D(
3 ( ffic ! ( ( ( G o( 3(C fl fsc¢
+( 1 ( ( (4 G 3 (

0 ( 3 )( 2(1 Cacc C+#

S ZT*(( / )(S LT =1 (' R( ¢ ( (

2(C 2 (1 3 @ X OC YO  2¢( 0
( .7X KF# (( (OBX2 ( (4 D)(*X F*X I*X FI( & *X
Z# ¢ C X/ /72 ( (4 Y& C (Y 3 C ez 0OC «
1 (@ D(# /.67 | 7N 12 (2 (0 )(

¢ (
< ( 6— (3 6B /H ! )y 2( Rz (C ( ¢
2 1 I dCCH <( (3 6B/MH I ( (
) 2 ( CCC2 ! ! ) 2( kKL cC «( (
2 1 ! ! d C (X ( 6'.Q G+ / 7 6HBX/6 /HT"

T« ) 2(C C(C( ¢ 2 (1! (




9 8 19 <
/ 65 1 (3 L
- 2 1
07.+>(H) (
8%)
S0 /"0 0 - e ( ( 1 (I 3 3 1 (10 Py,
2040 F /7 (( 11 1 1L
- 2 1
0”47 () ) ) ) ) 7 ) 7
8%)
- 2 1
01.+1($) ) * ) *# ) L% ) *’ ) *
8%)
* 1
6— "+ 65 1 (' 5 (2 2( 2 ( A(
4 ((6. /%
8 BB ct (& (6 (0
6 ) C (( ( acc O (71 (C(
( &

O ) ¢ O (+# (4




* | |
* * ) (A 2 (1 2 (G "(
0 /7 (2 ) (1> 1*/ * > 2(C (
Wt O« (!
( )( 66— H / ( (A 4
( cC CcC «(
>/ * ) (A 2 (1 4 (6 "(
0
* > * )O (A 2 (20
* "+ * )("+!' 3 2( ("+ 16+6J3" 6H =706!6+6
J" 6H ="06HJ= /"- 6G+6J" 6HI= /"- ! (A
ccC ¢ 1 L1 CcC (0
( ¢ (! 1 C X ¢ = "+
(G G ¢ #& (G 1 ¢ I (8 B
B C X)) ( "M6+6J" 6HI= /"- (! (
L CAC! (
Wap ! Way, NEW5 O ( I'§ / (A 2 1 60 ! 2(
) I G G C X ( cC CcC (3
2 (
212 \!'24 2 W, # PL ( ( & «eG (O
4,'4\!\!'4, 4 W, # C & (G (0
Fi'! BN R4 7 0 # PL ( ( (&
"/ 0=0
/7 C 2 ( ( ( ¢ ¢ ¢ 13 C (
(( ( ¢ 1 L )@+ . (
(A (2
n 2W, Cc4W, 1
( 70 ( izt )C 2 ( L (
c O ¢ = ( 2.0 C ¢ (
MsC C C M ( (A ( C ( C A
“( 3 1 3 ( ( 3 (( 2(
( ( (@ (6-L = 1(3 2(

( (A (2 (1 * o+ 3 (4 C A (C(

3 (
(1 ((




IN(V/V,)




9 8 !
/ 65 1 (J
- 2 1
0”.+7(®)
8%)
S0 /70 0 oz owQ" ( ( 1 (1 3 3 1 ( 10 PW,,
204, /7 (( 1(( 1 1E /7 ((
( G 1" */7 ( (A
- 2 1
0”.+"(®) ) ) ) * ) 7 ) 7
8%)
- 2 1
01-+1($) ) * ) *# ) *+ ) *’ ) *
8%)
* 1
6-— "+ 65 1 ("+ 5 ( 2( 2( 2 ( A(
#((G6. /%
8 B cl# ( ¢ G (O
6 " ( (< ( acc O (fn C(
(&

O " C 0 (+ (¢




/

/

—+

* /

W7 W7 PN\

2,12\ \I2,

4,1 4 \! 4,

"/ 0=(

(2 (G

O (

3 (4

* O (A 2 (! 2 (6 “(
0 /7 (2 ) ( 1* * /
/7 (C (A “( (C CC <
* O (A 2 (! 4 (6 "(
0
O ( 'S '3 (( cC NO (7 (A
2 1 60 ! 2( ) I G @ CX
cC CcC ¢S 25 (
/72 ( 1 1 2# ( ( (&
/72 ( 11 4 (&
1 ( ( ( ( (( - C (AC(C2
A 2W, Ccall; 1
W, (2 ( L CC OO « =
1(3 2( ( 3 ( (A ( 2 (1 *
( A ( ¢ (1 ((C




(@

r O

8%)

%

(@

r O

8%)

o

F ()

8%)

&

%

o

: ()

8%)

(@

,-+,($)

8%)

& %




6— "+ 65 1 (+ 5 (2 2( 2(  ( A(
4 ((6. /b
I<* (R (
7 ) I<* (R (
X. ) I<* (R (
X. i I<* (R (
J’6”7 = (C ( ) (
8 i k2,
) = ( (== (R (
) = ( (== (R (
i = ( ( k23
“K = ( (== (R (
"E = ( (U= (R (
IBX'8 o “((
J 6V " ( (A
87 -< J 2 ( (R (
6B S (64 ( # (&
64 ( (4
6 64 ( (b
0. Q( 2,1
o) Q( 231 C ( (
66/ * 64 | (( (
/ ) (

6 V QC 17°(




* 1
) L

/B. " 7C ( (# L[>t
87 —-< ( 2 ( (R (
64 ( # ( &
6 64 ( # ( &
6 ( (64 ( ¢ ( &
JBX8” B 4 1 (
JB 8~ B | (
"/ 0=0
Y #2 @& C KXY 3 ( & ( C ( ® 1
¢ 6 I R ( 3 4 (C (! (
3 ¢ ¢« C/7C 4 C ( 3 ( *((
/ )(C LT ( 2 C ( C ( C ( cC ¢
2 ( (( C Q30C" ¢ 4 ( C 2« A( 3
( ( 1( 2 (( (G
C X 3 ( 1 2 ( 2 1 C ( ( (6 2
O / (5 I ( ( (2 C C (
I<*t8 (C (! O (< ) ¢ ( CLC 3!2 ( 6
I 2(( C C( ( 2 1 C ( (
(2 (2 D ( 2( ( (LI 3 A ( 2 2
O 2( (( ) (< | ( C ( C ( (
( ( ( 2( /7 (C ( ( ( 3 « ¢ (
C ( L C cC ¢! ( ( (2 (C <(
CC ( ( ACL ((C ( 3C0 3!'(C ( ( CC (
( ( 0 ( 2(C (
« ¢ 2 ( (! ( ( ) (
1 ! )( R 2 (G ( 1 1 2 ( (
Q 30(! ( ( (# "% «( ¢ @ (!
cCc ¢t o ( P 1 ( ! ( « (2 (
3 3( O( ( ( ( CC ¢ ( 1
J- ) 2 ( / (X (! C ( ! ((
1 " ( ( (CC Q 5 ' ! T




k23p

n hé6 %-Ci6 °-C

3((r (C (¢ B2 4 cC HXC CA) 0 C1TC D(
8k (8 (( (R ( '2; ( # B2 [>& 4 ((
«c C = C ) ¢ hirg 3y ( ¢ bh i1 -
( O =1 ) (G L (/7 (I=*( L C (
( € ¢ ¢ 2X0C 062 '3 O (=<1 a
¢ 203 ( 2) ¢ (1 3 ¢ (I 3
N h 1 - ( C (1 3 " () ( 1k
23 C 2 2(3(C 8 % ( ¢ cC C «(
(RN ¢ c ¢ ¢ C OC ( 2 ( 2 ( (0

!

/ (( ( ¢1 «( ( Y ( 1 (1
= Feac o Tead)z C mece __cccy
b,.b, -5 <b,,bl
3 (( (1 « C# - ( ( ! C( of
(' n ( (# B2 & Uyl 1 %! ! é $ $ < ( (
( 2 ¢ ¢ CCC C( 1 C cC 1 (< ( /3
# ¢ ¢ CC( C ( ( ¢ (
( (¢ 2¢( «c ¢ ¢ C ¢ 7
L ¢ cC ¢ ( 2( 4 ( ( N - (
1 L C( (¢ 3 ( C ¢ CCC 8 °°
(r20 'z CC6G (X CC (
«c ¢cC © A 1 ccC ¢ 2 ( 0 2 C ¢ «(
¢ 14 ¢ 2 ¢ 1 1 ¢ «( (
( ( (M( ¢ CCcC C 2
( ( @ C (

/7 (Y ¢ X)ys «( ) (2 C (
C ( ( (D (2 ( cC X ( C C C(
C (D ( ¢ ( 2( T C C COCt (
( C CC( oC /7 1€ ( 1 !
( (@ ¢ C O(
C C «( ¢ (( )( ( C € 7(
( ( (2 (1
5 ¢ (@ ( 2 ()(C 2 O( (

~ A~
~
~

/2 3 @¢C ( (Y b ( C & (
C ( L ¢ C( ¢ G L CC ( A
@ C ( ( ( (A2 ( O @¢GcC (3




« 7/ (1 G 170 «(
@ C 2 ¢ C cC X ) 2 («
¢ « C( q€ 20 (C(
/@ ¢ (6 ( (2 2 (r C C C ¢
(
A 6 “Cc<6 7cC Sally
3 (( 4 CcCcHOo ¢ C cCccHC 1 ¢ € (
¢ 70CC )0 2) (Hcct cCHO 70«
(A (( )(C 2
A 6f|° 7 C. 6ﬁ°<7 C - 44 .
Q¢ «tCc C ( c ¢ C(
( 2((6 2 (# 45 4A A AE3 ( (C IO  (
)(
-C g
3 (( ( O - 4 ( d2(C (
MC(C )( 1+ + + 7/ (( ( 3 (1
— ¢ & AC I Cc ffie C f fi¢c *
C¢ £-< AC - C f fic C f fic ¥
" (4 (C IBX87! (87-< ( (G DC ! 11 ( JB 8!
(8"-< ( o /7 '3 ( (¢ X §2 C 20 (
¢ 2 ¢ € 3 C ( (
/G N ¢ ¢ c¢3 ( ¢ € 20 «(
( 02 ( ¢ ( (# (& 20 (
B ( ( (1 ( @ I C(
C (AC 70 ( ( AcCz2 ¢ (
( ¢ C CG6 I« Q¢ 2/ ( ¢ 4
C ¢ €« C( (( ¢ (<« G
L C7CC 1( 16 V! C C (
) 12 ( @cC 3 2 C C(
Q ) 2(F 2 CC C C 2 1 v CHC (W 6.Q
6+ / 7 6HBX/6 /HT" 7 1 (( ) 2(C ( C ( ( 2

1 (




9 9
9 9
/ 65 (J
- 2 1
0”.+7() - -
8%)
* !
6— "+ 65 1 ("+ 5 ( 2( 2( 2 ( AC
# ((6. /%
o 0 Y+
i (( ( ('
B= 64 ( ( G 20 ( ( (
B= 64 ( ( 3(C (O * )(
( (( ( X ((
"6 ( 6¢(
6 64 ( (
"/ 0=0
/7 ( ( C ¢ 2« (/6 -~ § T ()
2(C ( C ( / ( ( 01¢4C (
5 ( (4 (" )( ( 4 1
(/6 - (* + ( ¢ 2C5 02(3(C ¢ 7(
/6 -~ AC3 O O )( ( (( (
) ( J 6 o3( (@ ( ( G (!
( byl (@ ( ( G ( ((
C ( ( 4 (4 ( ( C
(! ¢ (4 ( ( troo20 €(C(
= @) )( (@ ( ( (
¢ 1( 1 3 203 ( (( C X
@) )(C 7( 31 3 )(2 0 O




9 9: 9
1.0 =
.8 -
Lh loading
g curve
@ 47 Completely
& crushed
curve
2= Partially
crushed
curve
0 T T T / T T T
0 1 .04 .08 12 .16 2 .20
Excess Compression
1.0 7o O )(
X - C (¢ ( ( (C (GEERN I ¢ 31 3
(( ( )(
J 2( 3(( \ ( HJYC (C (2
Noy{ | ”%%C{ CCVI{__C I iH&
3 ((
- A A
( 2 $ % 8 % ( ( (( (
(rc cHo 7 ( ( ( ( L CC HO (!
C
A, Ay8—— 9
/7 ( (( ( 1 A4(




9

3 ((

¢ Xyxs ¢ ¢ ¢ 1 ( ((
1 C C X ¢ (

FC C 2 ¢ 1 C ( )(

A
F —{cC|*

( C X 2 (2 M((
n)% Ny C
/ —= {IC |{IC|I8C 9
Ic -
FMorc
{c-Hcl |
{c -1
(( C (1 ( 1« ((
« ) 2 ( ¢ C(
(( ( )C ( ¢ 3
DC )( ( C ( «c C O
«C CHC1 (
( 2 (




9,1 9C
( 65 1 (J 1 ( ( " (
66— H*" 6 “H.—* —-B" *3 FP KP c ( (
/ ) ((
- 2 1
0”.+7()
8%)
- 2 1
0”.+7()
8%)
* '
6— 65 1 "+ 5 ( 2( 2( 2( ( A(
#((6. */%
O ) (A ( (R(C# 74
( C CA ( (R ( # /%
* * ( (R ( 1 O 12,5 24 1 14
\V; \V; (R ( ! O 125 24 1
14
/ C ( (
O C 0O (#(C (X 1 (66— ( &
o - O (< ) (
+" 2 Y
6 1-M




9,1 9C

"/ 0=0

20v(C.0 /s ¢ ¢ C( 3 (A
n 2y 234
2, 24C24cC2 4
2, 2, C24cCc2 4

3((2¢ 25 ( C (A ( ( C
) ¢ C X C ( /CCHO (A(
_ = —
3 (( aCcC ¢ (A ( (6B /H =**
/7 ( C ( C 2( (
Al t 2~ 24 4]
+
/,
Al —— 2~ 274
7 ( « YO ¢ /| #0u ( ( (4 #u (
1 ( (A( (66— H'+6 *H8 ( (
$ACC G ( ( ( ( (
( 7 ¢( C ( 3 2( (0(
(
$012 "$(0) WP < 2 Y (2 ( (O(!
2 C (( @) A (
1Y §87$40° /7, " -C (< "1/ ( ( ( 1 3 (
0 1 C ( 2( ) 2( (2 (
( 2 1 (A (
A
T 52
<=(T0O0 (t ' (C 20) O (1 (
S$Hh - /50 40" S BHE - - @) <./ O /7 (A (
2 ¢  C (n( (1 )C (A (
(67-= + * H B7"'6 /H6- 11 « 7/ ( 2
3 ( ACC ( (1 (




9C 8

9PHASE_CHANGE

/ 65 1 (J / 6- 3 ( (1 ( (1 5
) 12 ( ( (( (
— 2 1
0”.+7(® $ $ (
8%) 1
- 2 1
0”.+>(®
8%)
* 1
6— "+ 65 1 ("+ 5 ( 2( 2( 2( ( AC
#((G. /%
Q-—* +( 15
Q-0 +( 1 ()
* ( 1 15
« 1 1)
8 B * 8 15
-C D
>* 7 0 ( 2 15
6 " ¢ (<
O " C 0 ( (

! [ ¢ Y0 (+¢ P
[ C (




9:A 9 A
"/ 0=C
/ ( « ¢ «( 1 ( ( +(
( ( 2(1 ( S FI 64 ( 1
) ) 1C /7 ( 2¢( (
2( ( (
64 ( 1 (B> ( #1014




206

206
/ 65 1 (J F/ (U<*7#0 ( < 0( *((70(&(5 1
OC (270058 T 1 ( ( 2( 2 70( - DS T ( 2
( ( CC «( (2 H)C X ( 3 (( ( 3
( (¢ 2() G (1 (( ( /7 (C (C)(

1 ((5 1 (2 ( (U<=*1 ( 2 (

( (4 @ (

( ) 2(8 (( (C 2 ( G ( 2C (

C (¢ 2)C ( U ( (

_ 2 1
0”.+7()

8%)

- 2 1
0”.+7()

8%)

- 2 1
0”.+7()

8%)

_ 2 1
0”.+7(®)

8%)




206

- 2 1
0”.+>(%)
8%)
-2 2 1
0”.+>(%)
8%)
* '
6— "+ 65 1 ( ( A 5 2 2 2(
( AC % ((6. *7/é
65 1 (R (C h (2 3
65 1 (R (C J¢ ((2(¢ 3
* 65 1 ( (R( h, ((2(¢ 3
7* 65 1 ( (R ( i, ((2( 3
T 65 1 C (R C 3¢ ((2¢ 3
65 1 R(C 2 ((2¢ 3
~B68 65 1 ( (R ( k ((2( 3
6 6 ( ( ( ) (
O " C N0 (
“/ 0=C
/ (UI<*7(5 1 CAC C C (
n T he doserc®cos %9 £CI

K1 _lK




206

h, Ci,6°7Ck

K1

3 (( cC H0 (1 (C( ( ) (! he! 3¢ hy!
g2 k ( (A (C 2)
I<*7 1 ( @ H( 1 7 0( (S 71 (
)( (1 3 2 (
/ /7 *X F .6/ / / Z

§ L L ZEK E L
1 #B2 § ZF K EEKE K
a ¢ ug ZEZ F LEE L F EZ ZF L F
A B2 & ZF i ZE LK E
h, B2 & KK E KF E K E FZ KEL
hy B2 & K EF EE Z F KE LEL E KZ
h B2 & F ZLL z F FZZF LFE FL
ha#B2 & L F LL F 77 K K
T E ELL FEE FF E F Z K E
N ELK L ZE L ZLzZ EZKF L L
i Z7 F K Z F K
i~ ZKF EE K KKEF LK
24B2 & Z7E K Kz z EL
K Z K L ZK Kz 4
h, F L Z KZ
i FLZ K FF L LFEE
J ZL F KE F
hy K EF FFLL LE K FEL KF
i\ E EL FZE EK F
J ZE K ZE K KLEL




9C B

9C B
/ 65 1 (J K / 6- 3 0 3 (C ( 0
1 6*J-"BP | 1K Z ( (¢ (1 oC J ( O©
1 N ! C ( (1! C ( G T
( «( 1 C (! ( AC ( (!'J !
( 1 C ( ( 7( ( ( 1 (6B /H
86 67 *H — *" 6 “HE+-JH+" ~6/6H76 B
- 2 1
0”.+7()
8%)
- 2 1
0’ | - ( & & & 88,
8%)
* |
6— "+ 65 1 (" 5 ( 2( 2( 2 ( A(
# ((6. /%
* '+ * (1
* i+ * (1
* T+ * (1 1 1) ( (
* "+F * (1 ( 1 NG (
= *_ + = #((J  (6- K &
6 1* 1 3 )(
6 1* 1 3 (! 1 3
7 ( ("+ 1 (A (

0( ( )(




9C

Unload =0

mIOCwnwmAuT

A -

Loading-unloading

\(iurve

Unload =2

mIOCwnnmAT

Unloading
curve \/;
4V

M (!>

(

)]( 1
)7 (
C ( (
(0 C )
cC 2
( (

(




9C B

/J

-JJ 6/

/¢ (1 (
¢ (
ML 2(3((
(= *= +P
(G
( 4 ¢ X
X
) (




9<, 9C 8

9<, 9C 8

/ 65

(J

E!

B (8

cC1

0”.+7()

8%)

); <t

=>=

0”.+7()

8%)

); 7 <¢

=>=

=>=

=>=

8 BB

.6*

65

( AC # ((6.

C (

(

1

¢ (

)1Q)

A

4

(

(R (

5 (

2(

2(

2(




9<, 9C 8

4 0:(>
/ (6

3 ((nf

/7 ((

(3

}f

(

(

1

1

(

( B(8 ((! 3 ?
(3 13C (A ( )2«
Y /(0 Loy 20 )¢
) o Ny > N> T
b G C) Mg > N,
¢ < (J  (C (¢3C K
1
Ng Mgy >INy na%aG}}—HEIE *
(6- ( 2 (G
n i }eCn G - H
n h, Ch\\Ch

{1

B
}

*

(




9C 8

9MURNAGHAN
/ 65 1 (3 / 6- 3 ( ( ( ( 2(Y
Y33 .Q *6(( (
_ 2 1
0”2 (® (
8%)
* '
6— "+ 65 1 (' 5 ( 2 2( 20 ( A(
# ((6. /8
8 BB !> (5 1 (
0 C YO (
"/ 0=0
/ (B 5 L CAC C (
n 68—9  H*
/ (Y Y3 ('c 1( ( ! (
e
3 ((e-_ ( 4 @G CCcyY Y3)X / 3 ( (3 (

2 3 ( 3 1 (CHC C CC B




98 gr , 1t

98 91 | 1
/7 ((C (65 1 ( /7 (C ( 3 2 ( («
( 477 (0( 3 2 (1 (C ( (1l (S
_ 2 1
O $ - (
8%)
+(A (*B ( (( L (C (
" - 2 1
0”.+7(® # .
8%)
* 1
6— "+ 65 1 ("+ 5 ( 2( 2( 2 ( AC
# (6. ~/%
6- 7/ =(C 6 1 (¢ I 2( 2(3((
2( (
*B *( 1 ( 3 5 ( 2( 1
( 2( =B _ FL&
QO 2( 1 ) 2(C 2 (' (« ( 47
"06 / o( D Y # P& Y D ( 2 ( 2(
(
6— ( ((
O " ¢ JO (
7=*> 7 0 /7 ) ( ( ( 1 (
1 ( M (




9 98 9,

98 9
/ 65 1 (J F
C (( ( "+ (A( 2 ( N/E( DC (C (
(1 ( ( 2 (A 6 O 2( 3 H/%( 2( (3 0
(
- 2 1
0”.+7()
8%)
- 2 1
0”.+>(%)
8%)
* | |
6— "+ 65 1 ("+ 5 ( 2( 2( 2 ( AC
# ((G. /&
6 B"+ B ( "+
6 " ( (( ( acc O (# (C (2(

1 (66— ( &

O " C O ¢ (XA L (6= ( &




*oF acce ¢«

— N mX T

( (2 2(

2( (!'( 6B /H

( I (! 6B /H6*
' ( ( (
(2 0oC #(0oC 2(¢ 3 (

/Il

3 2

G )
/( 3
)
(




L7 B ( *6 # ( ( ( 2 ) ( &
BC 2 ((C(
LT (
-( (C (
" ( 2(C .8
6B /H ++H "’7 8H.—-"- "/ H*6 > 86
6B /H ++H Q6BH Q*" > 86
6B /H ++H —Q6 "06 SZT° (( ( ( (a
6B /H ++H+ B 86H+"6B S! T
6B /H ++H+ B 86H8" B- S! QI'! | KT
6B /H ++H6”— "— S 1 QI'I I IKIZT
6B /H ++HJ /"8=6
6B /H ++H86 67 *"b6+H+ B 86 S!T
6B /H ++H" 6* /" '/
6B /H ++H.6°B6 7"*/
6B /H ++H.—"6H "~
6B /H ++H.”—-.6"/ H+6.6 +6 6
6B /H ++H.b6*6 /7" S! T
6B /H ++H — H6X. — ST
6B /H ++H/Q67B *H6X. "
6B /H — *-—
6B /H 6B /H6* /" S!1 Q7! /11 I IKIL T°a
6B /H HI*="+ 6B /H6* /" HI*="+SIL T*‘a
6B /H 6B /H /7—." H6* /" Sl 1 T*‘Ka
6B /H 6B /H.* /" H=>" 6B /" S! QI "/t 1 IKIL T°‘Ka
6B /H F 6B /H6* /" H.* /" H/Q6°B *S! Q! /!'! | IKIL7T* a
6B /H K 6B /H —"*H +HJ— BSIK IL T‘a
6B /H E 6B /HO" —-6* /" S!Q!'! ! KIL7T* a
6B /H Z 6B /H7* /b >-H>=776"S!! IL7T*a
6B /H L 6B /HQ"8QHBX.*— "OB6H7=~ S K! IL T‘Fa
6B /H 6B /H =**S 111 IKIL T°a
6B /H 6B /H6* /" H.* /" HQ +7—H‘—_/"— aS! IKIL7T‘Fa
6B /H 6B /H /6" 76785 ! IKIL7T ‘Ka
6B /H H*= + 6B /H /6" 7678H*= +S5 ! IKIL7T ‘Ka
6B /H 6B /H" —/7—_." H6* /" H.* /" S! 1 | KIL7T* a
6B /H 6B /H'" —/7—_." H6* /" HJ "*=7"6S5! KIL7T‘ a
6B /H F 6B /H ="*H +HJ— BHJ "*=76S5! IKIL7T* a
6B /H K 6B /HI-Q — H ——>S5 11! | IKIL T‘Ea
6B /H E 6B /H. 6=+-H/6 -5 ! IKIL7T ‘Ea
6 (3 )( (( ( O 2¢( 2( (
)( ( ( « ! O 1((
( 2  ( ) (! 3 ( ( (1
(C (1 *6 ( #( ( 2 L7k 3 ( ( ( (
/7 (( 2 OC (AC( ( (2 ( 2( (
( ( ( (




6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB

/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H

rNmXmT

6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B

/H-""6 /6+H > >S! T‘Fa

/H. —<<67H* <<H.* /" "/ S1Q'! I IKIL7T* a

/H /7 " H” /6H+6.6 +6 /H.* /" '/ S!! | IKIL7T ‘Ea
/H?"8"+S 1 QL 7L/ Tt a

/H="/Q-/"-." H/Q6°B *S!! T* a

/H -B.— "/6H+ B 86S!! | KI‘ a

/H/6B.6> /="6H+6.6 +6 /H-"/Q-/>-." S!! T‘ a
/H."6 6<<" B6H*" 6 “H.* /" '/ S!1Q!! IKIL T “Ka
/H86—-*-8" H _HB-+6*S! IKT‘ a

/HQ—- 6 -B7S! T° a

/HB—— 6 7"0*" H>=776~S! /1! IL7T° a

/H?6 =*/ /H.* /" "/ ST T'Ka

/HJ-~ 6H*"'B'"/6+S5 7T° a

/HQ .6HB6B-" S!QI'! IKT* a

/HJ” b67H QH?=776"HB—-+6*5 ! IL7T a

/H* B" /6+H8* St T%a

JH? 7* /H " /7" H.* /" SI1 1 T3a
/H7 ** /H *+ ES! T‘a

/HI 77" SFT* a

/HY 77" HB . SFT* Za

/H.* /" H8766 8Q+"H> /65! KIL7T* a

/H . 7 B6/67H7 ** /S! | T‘Z

/H6X/6 +6+H . ” B6/67H7 ** /! T°Za
/H/” 067 6* H " —/”—-_." H6* /" H.* /" §S! T‘a
/H7* /b>-HJ- BS!! IL7T° a

/HI*+H/” 06” 6* H " —-/"-." §S! T°'Ea

/H — * 6 "H=-"/Q-/"-." S!| T*Za

/H= 67H+6J" 6+HB /67" *HB—-+6* S! Q! /I +I' | | KIL7T* a
/H7 BB St 1 IKIL7T “La

/H7 BB H+ B 86S5!! | KIL7T* a

/H *— 6+H 6**HJ- BS! IL7T° a

/H6 Q 6+H -B.— "/6H+ B 865! ! T a
/H*—<H+6 "/ HIJ- BS! KIL7T* Ea

/H* B" /6+H -B.— "/6HJ 77" S| T*‘Ka

/H —-B.— "/6H) "*=76H'-_./"— aHB-+6*S! ! KI* a
/H6* /" H<"/QHO" — "/ S! ! I IKIL7TLa

/H6* /" H<"/QHO" — "/ H =706S51!! IKIL7T “La
/H>6*0" B X<6**HO" -6* /" §! KIL7T* Fa
/HO" —=HJ- BS! IL7TZa

/H 7= Q 7*6HJ- BS ! KIL7T ‘La

/H> /6H 6 "/"OBH.—<67* <H.* /" "/ S!! | KIL7T* a
/HB—+"J"6+Hb6”"**"H "B /”—- 85! ! | IKIL7T ‘Ea
/H*" 6 7H6* /" H+" *6/6H76 BS +T°‘La

/H — *" 6 7H6* /" H+" ~6/6H76 BS +T‘ Fa

/H — * 6 7H.* /" H+" ~6/6H76 BS +7° Ka

/H "+H+ B.67H+" ~6/6H76 BS +T°

/HQ +” =*" H8 H+ B.67H+" ’6/6H76 BS +T°‘La
/H T7*6H+" ”6/6H76 BS +T‘La

/H — 76/6H+ B 865! IKIL7T ‘Ea

/H — 76/6H+ B 86H76* S ! IKT‘Ea

/H*—<H+6 "/ HO" —= HJ- BS! IL7T‘KEa

/H6* /" H .”" 8H+" 6/6H76 BS +T°‘La
/H7"*>Q= +=7-"HJ- BS! KKIL7T La

/H86 6~ *HO" -—-6* /" S!!1 | KIL7T*K a




6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB

/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H

ZZHQ
ZZH—
7L

L #H” + &

LF
LE
LZ
LL

rNmX>xXm

H+

#H/8

rNmX>xXm

A T

rNm

HU
H> +

H +
H/ 7

6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B

/HQ .676* /" H*=7767S ! ! IKIL7T
/H-8+6 H>=776~S ! ! IKIL7T ‘KFa

/H -"*H — 76/6S5 ! KIL7T* a

/HQ /676/" H —"*S | IKIL7T* Ea
/H> B76°8 — 8——+S ! IL7T° La
/H.* /" "/ H<"/QH+ B 865! ! |

JH.* /" "/ H<"/QH+ B 86H—"/Q—#H> + &S 1!

/HI=H Q 8HJ- BS ! IKIL7T‘KFa
/H<" J”"/QH — ~6/65 T‘KFa

‘KFa

T *Ka

/H="/Q-/7—-_" HO" —-6* /" S! T*'Za

/H 6**=* “H*=7767S ! IKIL7T* a

/HB/ S0 1 IKIL7T *Ka

/H.* /" "/ H.—* B6”S!! | T'FEa
/H  —= /" SET* Ka

/H =J/H/" =6S!T" Ea

/H =J/H/" =6HO" —S!T'KlLa

/H6* /" HE+-JH .”" 8H+" ~6/6H76 BS +T°‘ Ka

/H" 6* /" H .”" 8H+" ”6/6H76 BS +T7° a
/H" 6* / HE+-JH .”" 8H+" 76/6H76 BS +T°* Ka

/H77"//*6H+ B 865 IL7TK a

/H86 67 *HI—" /H+" *6/6H76 BS +T° a
/H'B.*"J6+HI-Q — H ——>S1 QI 71 /11 |
/H "B.*"J6+HI-Q — H ——>H-"/Q-/"-—

IH . —/<6*+H'—_/'— aS ! <T‘Ea

/H .—/<6*+H+ "B*6° Q> *67ST°Ea
/H86.* /" H * /6H S1 T*Ka

JH' OHQ .677-*"H " #H/Q6°B *S! IL7T* Ka
JH "=/ HO" —.* /" S KTt a
JH " /7= HK /ST

JH+ B 86H S!! 1 Tt

/H+ B 86H S!! | T‘Za

JHB* /" HO" —.* /" H/QB”B *S 1! 1| IKI*
/HB—+"J"6+HI-Q — H ——>S 11 | IKIL7T* Ka
JH="/Q—=H6* /" H.* /" S T*Ka

/HI-Q — HQ-*BV="/H 6> B" S! IKI*Ka
/HI-Q — HQ-*BV="/H — *6/65! KKI*Ka
JHI" "/BHE* /" H /7 " HL< /M ST

JH/7".S T T*Ka

/H*  676+H* 6 *H.* /" '/ S! T*' a
a

/H= "J6+H 766.S5!! | KI*
/H= "J'6+H *66.H-"/Q-S! IKT‘ a
/H -B.— "/6H* =_5T° a
/H —-B.— "/6HB /7"XST* a

/H —-B.— "/6H+"’6 /ST‘ a

/H86 6~ *H — *" 6 “HE+-JH+"
/H8=" — §S11 1 T* a

/H8=" — HI S!T* a
/H8=" — H” + §SIT‘ a

/H86 67 *H — *" 6 “H +—-JH+"
JHQ™*H ~ S| T‘la

/JHQ"**H ”"H +5 T La

JHQ"™**H *H/ 7=* /6+S ! T‘lLa
/HB—-+"J"6+H."6 6<<" 6H*" 6 ’H.*
/H.* /""/ H -B.”6 "- H/6 "-—

a

bre

T‘Ea
" H+ B 865!

a

”6/6H76 BS +T°E a

’6/6H76 BS +T° a

VARV AN

$1 Q!

IOIKT
IKIL7T “Za

a

a




6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB

/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H

rNmX

KH.*

EH 7+
EH Z

m T T

FF
FK
FE
Fz
FZH

6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B

/H>" 6B /" HQ *+6 " 8H/® 067 6* H
/HB—+"J'6+HQ— 6 -B7S! T* a

JH 7=+ H7— 6H>=77675! KI‘Fa
JHQB */H/" =651 T* Ka

/H*= 8H/" =6S! T°Fa

JH .6 " *H="/Q-/"—-_" ST*Ka

JH' —/°— " HB6 *6+H > > IKIL7T* Ka
/H="/Q-/"—_" HB6 “6+H > >ST‘Ea
JH7 % /H *+ S0 1 T

JHO" —6* /" HJ 77" ST

/H</BH /BS! | T* a

JH</BH /BH.* S! T¢ a

/HOB8/67 S | TKa

/HOB8/6°H / + *+S ! T'a

/HOB8/67H 7S ! T'Ka

/H —Q6 "OBHB"X6+HB—+657T* a
/HB—+"J"6+HJ—" 6H*'B"/6+S 7T" Ka

JHO ==BSIL T*a

/H® /6H 6 "/'06H.—* B67S ! IL7T‘Ea
JH/7 067 6% H' —/7—." H = Q 7*6HI-
IH<——+H—_/"— aS! KI* Za

JH."/b6°H "= Q 7*6HJ— BS! IL7T‘Za

/H Q<6’HB=>" H _.HB—+6%*5 KTK a
/H +-JH86 67 *'b6+H .*" 85 +T° a
JHIQ< H —"*$ 1 IKIL7T* Ka

JHIQ< H —"*H 67”7 > §! IKIL7T* Ka
/H8 HB"X/="6SIL T* Fa

/HBBB"S | KIL7T* a

/H+ B 86H SI1 Q! I T

JH+6 Q. +B6HI*6 >HJ— BS! IL7T* a
JH* /" "/ H -B.’6 "— H/6 "— H6— §!
/HB= *65 /T a

JH " /7= HB* /M H.K /M S T

n _/1_-u

BS! T¢

IKIL7T * Ea

/H> /B6H 6 "/'06H -B.—- "/6HJ 7°" S ! T'KFa

/H BH'—_/"— aS! KI“ a

/H *6H" -B.’6 "7*6

/H -B.— "/6HB ST*'Fa

/H —-B.—- "/6H+B8HB S T°‘Fa
/HB—+"J"6+H "= Q 7*6HJ- BS! KIL7T* a
/H7? " H* 6 “HO" —-6* /" ST°‘Fa

/H.* /" H — * 6 "H>" 6B /" S!! | IL7T‘La

/HB-B6 /H =70 /="6H76 BS 7T ‘KFa
/HB  —-"B" >S5 7T La

/H.—* B6~S! IL7T'E a

/H ”=_H +Q6 "O6S5T* a

/H’6 =*/ /H " —/7-_" S| T'EZa
/H /66*H — 6 /7" H7” 65 7T7° Ka
/H — ”6/6H6 S Q!! T‘EFa

/HB-Q’H —=*-B7S! KI‘K a
/H” H76 BS QT* a

/HO" —-6* /" H/Q6”B *S!! | IKIL7T‘LEa
/HV= "*" 6 “HO" -—-6* /" S!!I | KIL7T‘L a
/JHQ™*HJ— BS! T*' a

/HO" —-6* /" HQ™*HJ- BS! T* a




6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB

/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H

N

—

LF
LK
LE
LZ
LZ*
LL

rNmXmT

N X

rNmX>xXm

rNmXmT

m T T T

6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B

/H*—<H+6 "/ H /Q6/" HJ— BH'-_./"— aS! T°‘ZZa
/H*—<H+6 "/ H /Q6/" HJ— BH-"/Q-S! T

/H "B.*"J"6+H*=776" J- BH'-./"— aS!! T* a

/H "B.*"J"6+H”=776"H<<"/QH+ B 865! ! T‘FFa

/H —Q6 "O6H6* /" SZT° a

/H —Q6 "OB6H/Q SZT“ a

/H —Q6 "O6H86 6~ *SZT ‘Ea

/H B. S!! 1 T7°La

/H B.H*8Q/S!! | T‘Z

/H/Q6”B-H6* /—-HO" —.* /" H "66.S!! | T°Za
/H " —=/7-_" H/Q6°B-6* /" S! IL7T° a

/HI*+H . ” B6/67H7 ** /S! T‘'Ea

/H 6" B" H76 BS 77" Ea

/H —"*H7>" =S 1 T Ea

/H+7= >67H.” 867S! T‘Fa

/H” H Q6 “H< **S! T°‘Ea

/H — 76/6H76 BS QT ‘Ka

/H86 67 *H .”" 8H+" ?6/6H76 BS +T* Ka
/H 6" B" H' =* /-5 +T" a

/HUI-" /6+H>— =S 1 T a

/H7 ** /H *+ FS! T' a

/H /66*H6 S QT* a

/HQ /676/" H*6" J-~ 6B6 /S Q!! T°EFa
/H+" ?6/6H76 BH.-" /H — / /S +T

/H —"*H " +5T

/H7-*/H76 BS +T* Ea

/HQ /676/" H76 BS 71K a

/H CH*”STE a

/H -B.—- "/6H/ 7=* /6+H.* /" "/ H+ B 865! T'KFa
/H+7 HI 77" ST

/HF HB" ”-B6 S!! | T

/H6* /" H.Q O6H Q 86571
/H="/Q—-/"—_" H6* /" H.Q ©6H Q 86S5T
/HB—— 6 7"0*" H.Q 6H Q 86ST
/H—+ B S!! T

/H?"8"+H+"  *6/6S5 ! T

/H="/Q—-/"—-_" H"B.*'J'6+H+ B 865! KKI* Za

/H/ 7=* /6+HI-Q — H ——>S ! | IKKT* Za
/H/ 7=* /6+HI-Q — H ——>H8 §S7T°‘Za
/HO" —_.* /" HB"X6+HQ ~*+6 " 8S!! | KT
/H>" 6B /" HQ *+6 " 8H7 ~* /L S! T

JH.B*H6* /" ST* Fa

JH.B*H —= /" SET* Ka

JH7T'—/HQ /676/" S T* a

JH b =H7 ** /51 T

JHO" —6* /" H*—— 6HJ 77" S T

/HB" "—-B6 Q " H+” HJ 77" S T

JH  H= H” s T

/H.B*HQ /676/" S T'KFa

JH.B7/H."6 6<" 6H*" 6 “H.* /" "/ SI1QI!IKL T
/H —Q6 "OBHB"X6+HB—+6H6* /—_* /" H> /6571 Za
/HI—Q — HQ-*BV="/HIQ S ! IKI

/H>" 6B /" HQ *+6 " 8H7 ** / S T
JHQ™*H §1 1 T




6B
6B
cB
6B
6B
cB
6B
B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B

2 (

cB

/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H

/H

FF 6B
FK 6B
FE 6B
FL 6B
F 6B
FH - Q 6B
F H=+J"76" 6B
K 6B
K 0B
KF 6B
KK 6B
KE 0B
KL 6B
E 6B
E7 6B
E 6B
E 6B
E 0B
EF 6B
EK 6B
EE 6B
EZ 6B
E 6B
z 6B
z 6B
z 6B
z 6B
ZF 6B
ZK 6B
ZE 6B
7z 6B
ZL 6B
z 0B
L 6B
6B
0B
6B
6B
K 0B
E 6B
6B
K 0B
z 6B
L 6B
0B
E 6B
(¢ (B2
(
EE 6B

/H=Q H /66*S ! ! |
/H.B*H'—./"—
/H.B*H =**§

a/,_-u

T* Za

/H.Q H7TB<<S T° La

/H?6" J-7 6+H/Q6°B-.* /" ST
/H?6" J-7 6+H/Q6°B-.* /" H > QST
/H?6" J-7 6+H/Q6°B-.* /" H=+J"76"S51
/H/ "*—"6+H.”—_.67/"6 S T‘Ea
/H/—-=8Q6 6+H +Q6 "O6H.—* B6~ S IZT*
/H86 67 *"b6+H.Q 6H Q 865 !T
/H."6 6<<" BH*" 6 “H.* /" H/Q6°B *S!!
/H B="_.Q—=H —*"+ HJ" "/6H /~ ST
/H — HV= +7 /" H) "*=76S5T
/H/—-=8Q/- H - H — " /B6H+HI*—<S I T
/HB-Q’H - H — " /64+HI*—<S T
/H* B" /6+HJ” /=76H+ "B*6°H." Q-5 !!
/H* B" /6+HJ)” /=’6H+ "B*6°H
/H*—= —— H " =/7="H.* /" ST
/H/ 7=* /6+HI-Q — H ——>H-"/Q-H.*
/H — /7 " 6+5 1T
/H/" =6H+" .67 6+°S5 17
/H6"8Q/H Q " H*=7767 S IKT
/H76°8 /7 —BH7— 6H>=7767 S KT
/H <BS ! KT
/H.—<<+67 5 KT
/H?Q/ S KT
/H — 76/6H+ B 86H.* /" HB—-+6*S5T
/H. .67S!T
/H B——/QHO" —-6* /" HO" —.* /" ST
/H Q- —*-8" *HO" -6* /" S! | 1T
/H +Q6 "O6H =~" 8HO" -6* /" SIT
/H JHB" *-B6 Q SIT
/H —Q6 "O6H. .67~ 52T
/H8* S T° a
/H Q .6HB6B-" H **— ST° a
/H6* /" H.67"S T
/H6* /" H.6”"H* B" /65 T
/H —-B.”JS T
/H " —=/7=_" HQ .676* /" §ST‘a
/H +HO" —.* /" ST
/H+B H -B.— "/6HJ> S !7T
JHQ—/H.* /BH?—**" 85T a
/H86 67 *"'b6+H +Q6 "O6H =" 8§ 7T
/H/ BH.—* B6>ST°
JH'I.+S T
/H —Q6 "O6H8 =>6/57T‘a

C ¢ '3 C ( (

( 2 I (1 3

/H*" 6 “H6* /" H+" ’6/6H76 B

IKT “ Ka
H6* /" ST°

a

B Q-5!!




6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B
6B
cB
6B

6B
6B
cB
6B
6B
cB
6B
6B
cB
cB
6B

6B
6B
6B
6B
cB
6B

/H EZ
/H EL
/HE
/H Z
/H Z
/H ZF
/H
/H F
/H K
/H
/H
/HF
/H
/H
/H
/H

rXxXNMmmMm

/H
/H
/H
/H
/H
/H
/H
/H
/H
/H
/H

rNmXmT

A T

*6

/H *6H
/H *6H
/H *6H
/H *6H F
/H *6H K
/H *6H E

(1

6B /H — *' 6 “H6* /" H+" ’6/6H76 B
6B /H — *" 6 “H.* /" H+" ’6/6H76 B
6B /H "+H+ B_67H+" >6/6H76 B
6B /HQ +” =*" H8 H+ B.6’H+" ’6/6H76 B
6B /H 7*6H+" *6/6H76 B
6B /H6* /" H .”" 8H+" ’6/6H76 B
6B /H6* /" HE+—JH .”" 8H+" ’6/6H76 B
6B /H' 6% /" H .”" 8H+" ’6/6H76 B
6B /H' 6% /" HE+-JH .>" 8H+" °6/6H76 B
6B /H86 67 *H — *' 6 HE+-JH+" “6/6H76 B
6B /H86 67 *H — *" 6 “H +-JH+" 6/6H76 B
6B /H +-JH86 6> *'b6+H .”" 8
6B /H86 67 *H .°" 8H+" ’6/6H76 B
6B /H 6" B" H' —* /-~
6B /H+" *6/6H76 BH.—" /H — / /
6B /H7-*/H76 B
(!t (a3 ( ( ) 2¢(

6B /H .”" 8HE* /"
6B /H+ B.67HO" -=
6B /H .°" 8HE* /—.* /"
6B /H .”" 8H — *" 6 “H6* /"
6B /H+ B.6°H — *" 6 ’HO" -=
6B /H .”" 8H86 6> *H — *" 6
6B /H .”" 8HB X<6**
6B /H .”" 8H" 6% /"
6B /H .”" 8H/”"*" 6 “H+68~ +" 8
6B /H .”" 8H V= /H Q6 >< **
6B /H .”" 8HB= *6

3 ( C ) 2¢(
6B /H *6HO == 8 ( 6B JHF&
6B /H *6H8 HB'X/="6 £ ( 6B /HFL
6B /H *6HO" -= £ ( 6B /H &
6B /H *6HB"X" 8H*6 8/Q 8 ( 6B JHF&
6B /H *6H'" -B.’6 "7*6 # ( 6B JHEG
6B /H *6HQ6” Q6*

( ) 2(1  .Q (

6B /H .QHO" -—= £ ( 6B /H &
6B /H .QH' —B.’6 "7*6HI*="+
6B /H .QH' -B.’6 "7*6H /°= /="6
C ( (3 () 2( ( ) 2(1 .

2 1 .Q H( %Kk ( 5 (2 0o( ( 1
« C ( 1 C ( 3  «( (=(i B

QY

C ) 2(




6B
cB
cB
6B
cB
cB
6B
cB
cB
6B
cB
cB

"/

3

)1¢

(
2 (

/H7 6B /H 6 /76*/
( ( ( ( (
( () 2C 7 (( ( C C ( (
(6. 7/
/H/ 6B /H/Q6°B *H' —/7—."
/H/ 6B /H/Q6°B *H-"/Q-/"-_"
/H/ 6B /H/Q6°B *H' —/7—_." H/+
/H/ E 6B /H/Q6°B *H-—"/Q-/>—." H/+
/H/ K 6B /H/Q6°B *H+" ~6/6H76 B
/H/ E 6B /H/Q6°B *H Q6B" *H’6 /'-
/H/ Z 6B /H/Q6°B *H <B
/H/ L 6B /H/Q6°B *H—"/Q-/"—_" H/+H*
/H/ 6B /H/Q6°B *H' —/”—." H.Q 6H Q 86
/H/ 6B /H/Q6°B *H' —/7—." H/+H*
/N, /K 6B /H/Q6°B *H= 67H+6J" 6+ +6J" 6+
/H/ Z 6B /H/Q6°B *H Q6B" *H’6 /'— H-"/Q-/"-_"
0=0C
2(C ( ( ¢ ct1r @ ( C (
2( Y 1tvC HYC ( I LMC )(
6+6J" 6H =06 " (( ! (1 3 2( 2
( @acC ¢ 2 ( (
o ¢ ( ( D( G ( (
)( ( ( 203 ( ( D( 3
1 C X 4 ( (A C AC(
)(
64 ( (! 2() (C < (
6+6J" 6H/ 7*6H\0( 3
(’C o ( 6+6J" 6H =706 6+6J" 6H/ 7*6

4

(A (

(

)(

4

( (AC
(1

(1

(

(




< < 1
/2 > (1 3 «C < G G N G-
(! C C( 1 ( 3 ( ( (
2( (
"1 ( ('3 ( 16B /H ++H6"—- "— I GB /H ++H
/Q6°B *H6X. "— | 6B /H ++H — H6X. "- | 6B /H ++H+ B 86!
6B /H ++H86 6” *"'b6+H+ B 86 6B /H ++H" 6* /" "/ | (
1 (1 3 2 (1 $%3  (C (CCX 1 2(
’ 0 153
2 2 3 3
43 0 5 43 5 " O ( $0
033+ + 0
,6 7 + 1%
0 8% 7 8%
+9 13
,0 070 1 0: 70% +8 00
+ + 00
- ( 1« (! C 1o C !
220 ( (21 3
. - 0
< < +8
< < +9%
2 23
2 2 +
6 6: 0 +$+
= = $
> 311
’$ 08 7 $@
7 A <7 A +
> > 9% +
< <A 090 09 +8 00
6, 6 , 065
2 213




< < 1 <<
.47 <20, == /0. >=
6 8 1J*
_ 6 # B' B/
B!
> ( B/ .*
F 6 . /7 ( B/ .*
K J JB! *
E * (0 ( 7
Z 7 D> 7 22( 7
L Q 64 )(7 Q
B ( J*1 Q
6 . Q # & Q 'B/
(2 /¢ +(C ( 6 Q 1B/
6 ; B/
6 3 J ( B/
J 3 J ( JB! *
U 0. B ( Q !B/
« /¢ 8 B ( *
Q!
((& ( 046 3 B/!,.*!
3(*3. B & B/ .*
T (+CC ( B/!.*
- 7/ ( #6 & 8
(+ ( B
/C C (+CC C - B
(@B (™ ( #" B/!.*
"y /3 ") 8( *
B!
@ ¢ 2 B! *
B (7)) 2 7
- ( B/




4 <20, == B

(B B/
3 0( - 22( 0
* (8 ¢ 0 B! 8*
. 1B/
HE |7  *+E B/
F J?2 1
K ] 8(( » ( B/
E 7 (- (7 . =
Z /7 )( ( 6 B/
L 7 D> J JB!.*
J*+/ )( ( B/
F - =
F K =(+(A ( B (
. 7 : #/( > (+CC ( 8
K 7 + ( B/
( (1 #3 (
) JB
KF e ’ B
" ( (+ (3 /7 <3 B
KZ * 3 +( =C B
KL * ( (J2 B'J
K (3 (k. 7 (¢t B! ~
E 6 3 O 0 8 8*
E >() B43( 0 ( JB
E o] J ¢ J d 12
- YE B
EF " (( (.3( 3. =Y/
£K b(& 7 (/( B/
EE * ( 6 +  ((7(




< < 1 <<
)78 <. == )/0.%>=
EZ ( 6 +  ((7(
EL ( +  ((7(
E ++ (+ ((7(
Z Q 8 + (+ ((7(
Z 2(+ ((7¢ #6 & 2 (
Z ((+ (# TCC ™ *
VA * 3 +( 0 J JB
ZF 6 +  ((7(
ZK 70 +2 J JB
ZE 8(( O ( 4B 43( B (& >7
zz Q (( - (72 >7
ZL (( *
Z Q (( #6 -(I( *
L > o2( - *
L 3 ( B/ .*
L . 3 (-
L J J JB
LF < 1 (( JB! *
LE - 0 ( 77
LZ ( > 22( 77
LL B/ B/
L ( *
J*
1/ 7"—
1/ (® &
6 E+-J +  ((7(
F " ( +  ((7(
K " ( E+-J +  ((7(
E 7 (+ ( *
Z 8(( U + ((7(
L AC U 0 B/
. 0" B/




) <?(0). == )/0.%>=
#
3( B/
86 . * ( .
#H/ZL |") Q (2 (& B/!.*
o} B/
; B/
F + B/
K + ( B/
E 6 o] /7 ( .x
Z B A( U 0 B/
L - 6 ;
U Q 5 ( 71 8*
y Q 5 (( *
J (6 _*
- ( B/
B/! _*
F * (C*( B
K = AC ( 8
KH— = AC  (C - 8
E (* B
(B 4 B
L (+ ( B
8( ( ( E+=J3+ ((
7(
8 B/
8( ( ¢ +J3+ ((
7(
Q 7 B/
H+ |Q 7~ + B/! B
H/ 71Q 72 ( B/
B A( -(@B (* ( - B/! .*
F - ( /( B/!.*
K > ( Q 7 )H(( B/




< 1 <
7).47 <?2(0). == )/0.%>=
|
E B A( Q ( 2 JBI!B"*
VA 7 (7 22 77
L Q( 7 ( 7"—
* / ( 7" —
( —
: ( ( 0 B/ B
- ( ( B/! B
7 * 4 B/
F o ( J2
K <(0 /(4 (B ( B/
E o( ( B/
EH 7+ | O( ( B/
EH Z]|0( ( AC B/
L ()X(B4( B ( +
B A(J (* (
F o
F T CC -« -*
F / (" 2(J JB
F < <
FF . D( 2(J JB
FK 3(B B ( *
FE +-38( ( D(
FZ J<Q *
FZ JQ< @ o *
FL 8 B4 ( J*
K 6) ) B B (1! B/
K ki ( B/ .*
KF +( (J(0J JB
KK - ( /( 6— "(
KE B ( 7"—
KZ 6 B/! B




.47 <20, == /0. >=
KL T C ) (J2 B
K B *
E *6 ( 2¢(
EIE (B #+ & B
E B A( 2(J JB
EF 7 * (o0 ( 7"—
EK ( > ( B/
EE B ( Yy (7( "0
EZ B 0 B/
EL ( *
E X +
7 -( =
Z « ( 7 ( 'O
Z ((6 * B/
Z B 2 *
ZF *7( *
ZK o ( /¢ 7
ZE v ( 0 ( 7"—
77 Q J JB
ZL o ( Q J # & JB
Z * 3 +( ( J JB
AC 7 22( J *71JB
AC ” 22(3 + ( > 7
LF ( )(6 +
LK ( )(/Q Al
LE ( )(8( ( *
L7 ( B (! ( o
LZ* B. =
LL / ( 6 (0] ( «( B/
L 7 C (
J 3 ((7 B/
( 7( "0




< 1 <<
)47 <20. == )/0.%>=
7 0 *
+ 0 ( >
F (< "0
K (7( "0
E 8( ( +  ((7(
Z ( 0
L U (0 *
7 *+ F B/
e "0
Q (C (1 (( 'O
8 !
K +  ((7( 0
z S i x
L 7 7( B/
Q (C 7( ‘O
T B/
( ( 2 ( B
F + J2
K F B ( B!.*
E 6 ( ( 8
Z - 6 ¢ ( 8
L B () ~22(. ( ( > 7
-+ B B
T+ ((
= A( + ( B
|
F /72 (U 0 B/l *
|
FH8 |72 (U 08 Ty
K 0 B4( Q ( B/ .*
E > ( ( 7 L B/
(1 B (* (#tB* *




)47 <?2(). == )/0.%*>=

.B* J*

7 *(CQ (C B( *

D 7 B/

F o ( * (J2 J

K B ( + J2 J
E H H” Bl

Z 7 Q (( .B* *
L -(@ ( ( #.67/4 B/!.*

F (O 4« ( +
F U Q 5 IQ 718*
F > ( « 7 B/
F Q B/
FF =Q (( B/

FK - .B* *

FE ( .B* J*
FL .Q 7B< B/
F 1L /7 ( B!J
F,H Q (L 7 B!J
=F+:2( (1 (/7 ( =+A2( B!J
K /7 ¢ ( B/ .*

K / Q¢ (- ( +
KF 8((C DC - ( B/
KK -(@ ( ( ( B/

KE A ( & 8*
KL 5 1 ( B/
(Y3 B/

E 7 (Y3 B/

* J (+ < B

* J (+ B

B/




)78 <?(0).

== )/@.1%*>=

/2 U 0- !
EF ( B?! *
EK « .7 - B/
EE + (( ( o
EZ 6 22( 71 _*
E 7C e 7 ( 2 7
Z <( ( B/ .*
Z -3 ( 2 =S
Z "Q/ (( ( * "0
Z (( ( *
ZF ( B!.*
ZK ) ( ) B/ .*
ZE ) 7
77 ( X( ) ( *
ZL JB ( B
Z (D)C- «( +
L 8 8*
(B( B/
6 S & ( B
“B."J B
7"
K (C B!~*7
E O« B/
B (( 2 ( (
( X (1 A2C (1 ( B
Q . (~ B/
8( ( D( X +
/ B. ( L
( 2(3 3 ".8 J*
E 8 0( +




478 <?2(). == )/0.4%*>=
6 0 J*
*68 B4 ( J*
60 J*
F *6B4  *( J*
K *6" ( 2¢( J*
E *6Q(C ( J*
.Q .QoO J*
-Q Q" ( 2(J J*
-Q Q" ( 2¢( ( >
6 = (&
+ (O = (&
6 # &
F ( 6
K + ( (O
E 8( ( (
7 : B 43( # (0 (
L & ( #/( (
/7 ( +( "O
5 ( 3 "O
B ( 7"
7 C 2(
/ /7 ( Q/
/ /7 ( - Q/
/ / ( " #(C +(C(C (& Q/
AT Y,
/ K 7 ( +  ((7( Q/
/ E /7 ( ( ( Q/
/ Z 7/ ( <B #<( & Q/
/ -~ 74
/L ()(& ¢ Q/
/ 7/ ( " . ( ¢ Q/




.47 <20, == /0. >=
/7 C ¢ (
)G
/7 =0+

/7 ( ( “( -




A D I < : )
57 V@E™ < &0 -C W&
7¥).47§ )8A>.- <?0).
|
1
L]
| #
# L| 2
1 2
MURNAGHAN
H #
1
1
B C
L] 3 L] 2
2
1
# !
# 0




A .D
7*).478 )BA>. - <?0.
[
! 3 !
4
4
10
|
# # 2
2
1 #
"2
2
#
# 1
0




A D 1T < :

7¥).478 )8A>.- <?0).
2 2
1 2
# 5
1
3
1
0 2
1 2
3
1
# 278
7 L 0 2
# 0 1
# 0 1 2
# 0 1 12
# O 1
# 0 4
# O
# 0 # 1"
|
1
1 2
B
2
4
2




A .D
7¥).478 )8A>.- <?0).
|
L]
|
o
# 2
C
L]
1
I "
0 "
#
L|
VH# 2
1
# 1 2
#H B




1 <

%)% )8A>.-

<?0.

*

!
#
# 0
# 0 0]




<?0.

7*).478 )BA>. -

<
By

R OE O OE R K E KR KR K

O #




$
o
A

7*).478 )BA>. -

/( /$ / 0/

22

2II

22

11
"2




A .D
7¥).478 )8A>.- <?0).
#H
21
1
# 1
H # 1
# |
#
# #
#H 0 12
1
# 1
#
3
1#
2II
1
# 1
H D 1/




<

7*).478 )BA>. -

<?0.

H*

o O O

3

21

291




A D 1 < :

7¥).478 )8A>.- <?0).
2
#H 1
/ & /1$ 4/ (3 /
5 B C 1
1 1
#0 0
0
1
#
# #
H #H
#0 #H
B C
#H
Ll
L
11 2
L 1
Ll 4
Ll
Ll
1 6 #
Ll L] L]




A D I < , ,
7¥).478 )8A>.- <?0).
!
L]
T# 2
#H
#H Ll Ll
#H #H 2
#H
#H CHEMICAL REACTION 2
#H CHEMICAL REACTION_ORTHOTROPIC
#H
4 "
#H
#H #H # 1
#H
#H
#H
#H #H
#H #H
#H #H 1
#H
#H 0 11
22
1
VH # 0
0
0 #




A .D
7¥).478 )8A>.- <?0).
H#H
#

0
o1 2
01! STANDARD 2
01! 2017 2
0 2
0
0 # 1
0
0 #
0 4 # L] "
0 2

H 1

# 1




< < 9 119 Co: , 39 BC
< 9 1r1g | Co: , 329 B C
/ 3 ( (0 ( 12 ( 3¢
( ( 1 y ¢ 2 ( 2 6 "7 8HO
77"+ G "?7 8H< 8H 6J >6
0 /7 2
0 2/ 1 9X 9
% % & % %
0 2/ IX P JO-./797Z
& & & % %
0 2/ I1IX P JO-./fZ
& & & % %
0 2/ IX P JO-./797Z
& & & % %
0 "/ I1X P JO-./TZ
& & & % %
1 ¢ 0 IT"4#SRE”SO
/ ( 1 1 9X 9
2 - 2 2 1
0. () o o & 0 0
8%)
)1 7 <§* =>= =>= =>= =>= =>= =>=
* ) ! 7: b
B"+ B ( "+1 3 ( (o0 ( ( (




< 9 119 | C9: , 19 BC <
* !
X X (1 ( (R (C 1 ( (5 1
( < S T #+(A( 2( 3 ( 1
X X&
X X (1 ¢ RC 1 ( (G 1
( < S T #+(A( 2( 3 ( 1
X X&
6% 6M( )( (0 ( (1 2 0o( 12 !6*%
[ '+ 1 )C A 6*
1 1 /7@ ) (1( (
(0 ( ) (1 3 (
gl (2 0(12 (0
JO-_/ J2 )(
6 1< (1 0(1 1 )( AC (
( 7 0 ( ((
6 1< (1 0(1! 1 )( A(C (
( 7 0 (1) C (
((
6 7*(0 (1 18 (¢ > ( (! o
S T ( (7 0 ( ((
6 7*(0 (1 18 U > ( (! o
S T C C 7 0 (1) C (
((
6"1*(0 (! 2 ( Y 3 (
( ¢ 7 0( ((
621*(0 (1 2 ( Y 3 (
( C 7 0 (1) C (
((
6 7*(0 ( 2 ( ) ( Y3 1
( < (5> ! T7 0 (
(( 2 ( C «( ( ( )(
)( « )¢ )(
617*(0 ( 2 ( ) ( Y3 1
( < d(S* T 7 0 (1)
C ( (( 2  (
( ( ( )( )( (
o 3J




<< < 9 119 | C9: , 39 B C

X X (R (C 1 ( < s T (5 1
(Co ( (
hy. h]l C ;,C \4qC 42

/ ( IX P JO-./797Z
- ( 2 1
0”.+7(®) & & & % %
8%)
); < =>= >0p* =>= =>= === =>=
* 1
B"+ B ( "+1 3 ( (0 ( ( (
J* - 12 (0 (Y3 (R (
| 112 (0 (Y3 (R (
[ '+ 1. ¢ Ye@;A oo I
1 1 (
J - 12 ( ((
1 1 12 ( ((
- ( =1 ¢ XA J
1 12 ( ( (
6> eM( )((O ( (1 2 o0o(C12 !'!e6*
b ( '+ 1. HYC @A 6*
1 1 /7 ) (10( (
(0 ( ) (1 3 ( g
1 (2 0oC12 (o
JO-./ J2 )(
6 T<< (1ol 1 )/( A(C (
( 7 0 ( ((




< 9 119 | C9: , 19 BC <
* 1 T,
6 1< (1 0(1 1 )( A(C (
( 7 0 C1) ( (
((
6 7*(0 (! 18 (> ( (! ¢ o
S T ( ( 7 0 ( ((
6 7*(0 (! 18 (> ( (! ¢ o
S T C ¢ 7 0 (1) ( (
((
6"1*(0 (1 2 ( Y3 (
( ¢ 7 0 ( ((
621 *(0 (! 2 ( Y 3 (
( ¢ 7 0 (1) ( (
((
X 1X (R ( 1 ( < 5 7 (5 1
(Co ( (
hy- h]l C ;,C \4qC 42
/ ( 1X P JO-./FZ
- @ 2 1
0.7 () & & & b b
8%)
), 7 <§* =>= >0p* =>= =>= =>= =>=
* !
B"+ B ( +1 3 ( (0 ( ( (
J* - 12 (0 (Y3 (R (
' 712 (0 (Y3 (R (
(- ( '+ 1 ( ) (A J*
1 1 (
J - 12 ( ((




<< < 9 119 | C9: , 39 B C

* '
' 7 12 ( ((
7J AC (o O (Y4 ( 1 1
2 «C ¢ 70 (Y448 C (& (#(
G ( 1)( G ) ( (
)( («(
O v R) 4 ?C 0
—f = (VR (V R ( ( v
6> 6M(C )( (0 ( (1 2 0o( 12 !6*
[ A '+ 1 H(C (A 6>
1 17 C ¢ ) (116( (
(0 ( ) (1 3 ( g
1 (2 0o( 12 (0
JOo-./ J2 )
6 7*(0 ( 2 ( ) ( Y3 1 1
C ( (s> ! T7 0 (
(( 2 ( C ( ( ( )(
)( C ( ¢ X(
617*(0 ( 2 ( ) ( Y3 1 1
( ( )(§* T 7 0 ( 1)(
« (( 2 C (
( ( ( )( )( (
o 3
X X (R ( 1 ( < 5 T G 1
(C0 (C (
hs h] C ,,C \4C u dé
/ ( IX P JO-./92
- - 2 1
O & & & 0 B
8%)
); < =>= >0p* =>= =>= === =>=




< 9 119 | C9: , 29 B C <

* 1
B"+ B ( "+1 3 ( (0 ( ( (
J* - 12 (0 (Y3 (R (
| 712 (0 (Y3 (R (
(A Y R ¢ Y('+ (A J* 1 1
C (A ( , hh
J - 12 ( ((
' 7 12 ( ((
(A Y B ¢ Y('+ (A J 1 1
( C ( (A ( a A AL (C7C
0 16B /HJ 77"
6> 6M( )( (0 ( (1 2 0o( 12 !6*%
[ A '+ 1 H(C (A 6>
1 17 C ¢ ) (116( (
(0 ( ) (1 3 ( g
1 (2 0o( 12 (0
JO-./ J2 )(
6 1< (1 0(1 1 )( AC (
( 7 0 ( ((
6 1< (1 0(1 1 )( A(C (
( 7 0 (1) C
((
6 7*(0 (1 18 (¢ > ( (! o
S T (C C 7 0 ( ((
6 7*(0 (! 18 U > ( (! Co
S T (C C 7 0 (1) ( (
((
6"1*(0 (! 2 ( Y 3 (
( ¢ 7 0 ( ((
621*(0 (1 2 ( Y 3 (
( ¢ 7 0 (1) C (
((




<< < 9 119 | Co: , 39
* !
X IX (R ( 1 ( < s T 5
(Co C (
hy h] C ;,C \4C 42
/ ( IX P JO-./fZ
-) 2
RO & & & 1 t
8%)
), 7 <§F =>= >0p* =>= =>= =>= =>=
* !
B"+ B ( "+1 3 ( (0 ( (
J* - 12 ( ((
! 7 12 ( ((
A B G ¢ '+ (A J*
1 C ( (A ( , hh
J - 12 ( ((
' 7 12 ( ((
7 J AC o O (y4 ( 1
2 « ¢ 70 (Y 44 C (¢
¢} ( 1)( G ) (
)( ((
# R #§7 V % of .
b—FH =g v 7 v R
6> 6M( )( (0 ( (1 2 0o( 12 !6*
7h6* h ( '+ 1 H(C (A
)( (/7CC > (1D (
(0 ( ) (1 3 (

(2 0( 12 (0




< 9 119 | C9: 9 B C <
* !
JO-_/ J2 )
6 1*(0 ( 2 ( ) ( Y3 1
( < )(S* ! T7 0 (
(( 2 ( ¢ ( ( ( )(
)( C ( o o J
617*(0 ( 2 ( ) ( Y3 1
C ( (S T 7 0 (1)
C (( 2 (
( ( ( )( )( (
o o J
X X (R ( 1 ( < 5 7 G
(Co ( (




< < 9119 A<9A,BC

< 9 119 A<9A,BZC

/ ( ++H Q6BH Q" > 86 31 ( ( 0 ((M(
( (
- 2 1
0”.+7()
8%)
);’<$* === ==
* , ! ,
'+ . "+1 3 ( ( 0 ((M( (
* Mt * )"+ #(( 6+6J" 6H =706t (A ( (
0 ¢ (R (' 4 @ C 1 C(
O ( (R ('} 1 1 ( (4 "1}
1 14 (A(C'} DIQ ¢ C ( 0 (
R ( 2 * + # (7 ( 0 &
"/ 0=0
/% - T0$= 1" 4T s 0 "1 (0 ( 0 ((M(
!« cC v 2
C dC B «
Q( (! (( cC %« cc v°
 ( 0 ( (( o) 2
B g +
Q( (-~ C ( 0 (R ( 4 ( c1C ( (
(
/% - T0i$= 1T Tt S / (0 ( 0 ( (R ( 2(
(A ( 33 3 *"+( C ( « 4 ) 2¢(
1@ C '3y (A ( (> + ( )(
( (1 ( YO* -
~ } *




< 9119 A<9A,BC
( + // . G+B8J" 6H =706 1% "+ (A (}
1 1C ( (
70/ - F5 $(1°$ GR7  70i$= 1" 4" e "2 (
( 0 ((M( ( (( ( C( (4
2( (A ( 3 OB /H/Q67B *H' —/7—_" H/'/*6 / (/'/*60(
3 2C (A ( 203 C ( (4

( 0 (




< < 9 119 A *

< 9 g A >

/ ( ++H —Q6 "06 M(C ( 2 ( (( 1 (
( « * + ( 3 (CCC « ««c o
= ( (D) ( #6*3-"BP 166 /'— H —*"+¢ 2(
( 3 20 1 ( ( # K! L LF LK LEl F§& 7 3
o3 ! ( 2( 1 «« < ( (
2 ( 3 2( ) 2(! (C ( (( ( (
1 3 ( ( ( !I!FE K FIF K!KZL!L!L!L! E LI
Il Fl Kl El ZL K ! U FLFUlEL Z!LZLL ! F K K!K!
KK! ZZ! Z
_ 2 1
O & & $ (| - %
8%)
);7<$ | =>=
* , ! , ,
S . "+1 3 C )X ( (
> -J*8 J 1 3(C(C ( ( AC ( C ) (
6 1+ ( AC ( ) (8 &
6 1 +( ( AC ( (1 (
I (H)C ¢ s ) ( 1D(
VAR / ( 2 1 ( G 1 C Heee ¢
20 ((C 7O (1" /73 ™ (1 F3
( ( C () (
76 (3 C C €7 (C<C
( 3 2( ((C 3(C h" 73 "h (
(L (
6 16 (3 C ( (C (7 (C(
( 3 2C ((CC OC 1 AC (1 (
(




< 9 119 A * <
* 1 T,
! 16 8 ( ( (7CCCC 3
2C (CC 3 (C "1™ ( )(
L (
/Q" > / 0(C L C (DH)C (C#(°C ©0¢
6 1/ ( 0C 1 C ()« (
! 1= (A( 0 (
= " X J 1 (1 4 ( (#(°C 0 ¢
6 I A I W ( ( (
8 &
6 1 ( ( ( (1 C )«
C ¢ (<« 1cC O 1 (
)( (
"/ 0=0
70N I/US(TS - TS G(GHT 7T R ()(
(C ( ( 0( ) 2(! ('3 X « ¢ o
O\ ( ( C C X (Co (
" ( )( (' C C ( ( (
( (' i f J (@ (! (( (#%B /H —Q6
"O6H6> /" &
0;{1 Ol—D 1_D : + ogll *
€ E- - 14 @
Q «( «« < ( (! C ¢!
30(C! (1 (3 CC EBE (C( ( E
( ( ( J ( B /H6* /" &
J W
oJ..‘I- : : : -|'0W..+
oJ 1 5 _ _ S
oJ. C < o - - - < - - .
oJ. ° . - - - < - oll,
€] € - - - - - < @
/7 2( 2( ( «« < ( ( (HCCC (
() (G (( 1 C X ( (
E ( 7CQ ¢3( ( «( ¢
( ( 2( /7 !




< 9 rg A >

W -
KT |
Oy % % fCo
OO\ oW. 8 -
N . o0, fco
W €, fCO
3 ((f ( oC 1 C ()  « (C 7Q" >
/7 (( ( C C ( « ( )( (
2 3 C ('3 (( ( A 2( (1 (
(HCCC (
J !
J..
gJ f'j- J L
0y ofy od., ¢
83: (3] €J
€J
J (( ( (kK L! (d ( 2 (
2 C ( (1 C ( ( 2)X(
"0 i1 8$K Fi - 80" (( & & ( °( 0! O (1
( 4 ( ( C 1 C H)ecee 7.a v
( ( ( A( G ! ) (
( ('3 J..! ( ( ('J.3 ( 2
( 14 1 C ()Xo ¢ ¢ - I
M( C )C C ( (( / (C ( (
MC  (( (1 C e et ) ( (
( 73! 30" X A (1t ( 3
"o 20 (2 ( (=" Xy 3
(C ( C < ( J . J. 1CC O
1 )( (
M - k850 7 ( ( ( D(! (CCC ( ( (
(# LCC C ) ( ( & ( M(C 1 (
( ! 1pilg ( M ( 1 C C( !
< 6B /H ++H —Q6 "06! (( #( &1 (
( ( ( ( C o C ( ( ©
( #( &1 C (X C /7 v o o0C 1o )X
C C # ( 1 C ( /Q" > C ( C (
DC 7 (( (3(( ( ( 2() (1 /Q" >
45887 578 " o( 3 ( 3 (G (

( - > )< DC 3 ( ( (
1 (Hac e ¢ (B HLE" (1 ( 4 (
'« ¢ (3 ( «C 2 7(




<

9 119

A

*
’

(

(




<< < 9 119l < C 91 <

< 9 rHgr < C 91, <

B L ( )( « *+ 31

( ( / (
++H+ B 86H+"6B ) ( 3 1 ( I ((
( +"6B () $ ( O C % (C(
01 (
/ 0(3 (1 16B /H ++HB6”— "— 13 (( $
(%t (C (C 3 ( ( " ( ( C 1
+ (C ¢ '2¢ (C 1 P+ (C(
# C «( (& + cC ¢ ¢ C ( &
0 (
> 6B /H ++H+ B 86H+"6B
( 2( 2( 2 6 — /7—*HB /
- 2 1
0”.+" () - &
8%)
)<y | =>=
1§ 0 - HQe" ( +'6B 1
- 2 1
0”.+2(®) 0
8%)
)7 <§




< 9 119l < C 9! < <<

- 2 1
0.+ 0 0
8%)
)7 <¢
* 1
B"+ B ( ( A 1 3 ( (A (
5 ( 2( 2( 2( ( AC # ((G. /%
+"6B 2( 1 ( 0O ( #+'6B&  (
2( (! K 3(
+" "/ + ( D
6 17 0(
6 1+ ( ( 2 ( ) (1 (
( ( / 2(
( ( (
+6. - C C 23 O 1 ( 2
0O ( «c o 7 D(
=BJ 2( c ¢ (11 ( ( (C (
cCc #C ) (C ¢
! 7 2( 1 ( 3 1 20 ((
( ( C(
1 ( « I F °I c CC (!
( 3 120 ¢ (C 1 J (
1 3 F ( ( (G ¢
( (c1t 1 1 ( (
(1
+/ . + ( (¢ ((+ (" ( &
6 1+ (2 ( ( 4
6 1 (
6 1B J*+




< 9 rMmgr < C 91, <

(2 ( D( (
((
[ X 2"+ ( ((
( (1 ( 1 1 (

4 # & ¢ (
(C 2w ( ( 2(3 "1 (A
O C C2¢ ¢ H

( 2 X3 ((

1> YO 2"+ (C ((
( 1 ( 1 1 (Y
( (#¢ ¢ CC
«C ¢ 2 W ( ( 2(3 " (A
) ( c 2¢ C )H¢

[ YO 2("+ ( ((




<

9 1191

< C 91 <

*

((
6 I (
6 7-(C (CYC(CC( Cty
6 1* ( (A
6 1B (
6 7- (C (
6 1* ( (A
6 7B (
6 7- (C (
6 1/ 4 Y ( ( (!
((
6 7 (
6 1 1 4 ( (1 (
6 7 (
6 7 (
6 I 1
6 7T+ (
6 7" ((
6 I 1
6 7T+ (
6 7" ((
6 I (
( 1 ( CC(
1/ )C C ( (¢ (3. J ! ( (
( rC o) ! ( 4
/7 )C C ( ('3 J ! ( (
( 1 C ) ! (
4 = ( 2 3 8 ( (%
( ('3 (C ( O ¢ ( C ¢ (
@ (1 C ( ! 6B /H
FH+ 6B /H E




< 9 rMmgr < C 91, <

K * ) 2+ ( (( ( D 1 1
1 ( ( (C(C o(¢# Y ( D 1t
1 1 ( C  (CC 0( 2
) (1 ( ( (#20@7(C ( ( ) 2¢
( A( . J (@ (1 +7 P 1 (( D
1 3 ( ( ( 4 / 1 C (
( (1t ( (A( 3
+6/ . + (0 (
6 1* ( 1( 6) 1 ( 1
( C C 1C ( (
6 1* ( 1(  16) 1 ( 1 1
(L (CC 1« 1 (
+ / +  ( 1 ( (
6 7+ ( ( (
6 T B 4
6 1B )(
Y% + (0 ((
6 1. GG T (P G 1¢
) ( ( +1 .01
1 4 (

6 1J (( ( 1

v ( 1 A( #2)F - &%
3 ( ( 1
\% + O ((
6 7164 ('} ( C O
33 Y (3¢.Y - 3y -
6 1 (




< 9 119! < C 91 < <<

* 1
VF * )( 2("+ (C (( ( D 1 1
1 ( ( (C ¢ b(# HE ( D 1
1 L ( ( (C ¢ D( 2
) (1 C ( (#26@7C ( C O 2(
( A( . J (4 1 +7 P I (( D
1 3 ( ( ( 4 "I VF 3 (
)( o ( 2 ( 2( (
( 1 (2 ) (/7 1 C «( O
(v
"/ 0=0
1 - 7" +'6B! ) 0( K ( 0O (
J ( CI(R C ' ( ((C +6. 2( ( (o
(C «( 5 A( ( ( 1 " (3 ! (
( ( (0C 3 (C (CMC HX( ( 2( “¥!
< ¥l *¥i( J +6. P ( (0 ( (1 ( ( (
( ( Y 3 ( 2() ( 1 +6. 11 ¢ 2(
+6. P
1/ 1" $ik &% $ )7-.”s* 00 - ( m 0O
C a2 (¢ A( ( (O0#m ; fF.& ( (
( ) 2(K'! O ) 2(
af 1 !
k' Rt
al pgvi i om*
/ ((C ( ( D( 0O (3 ( ¢ L C (
( (3 ( CA ( O
( (M2 31 (
/ ((5 ( 2( ( ( ( ) 2(
( ( ) 2( YO - &% ( 1 (
/ ( ( ) 2( Y C C (
( 2 ()( « ¢ 1 ( ¢ K¢ (o3
6+6J" 6HB /67" *HQ" /-7"6 2( ( ( 2
(1 3




< < 9 119l < C 9! <

1ovH$ %$eT (% (

808 -8 ( (057 $
2 B 4 ) 2(, .ncskK
+ ( eM(C ) ( (= «2C s
/7 ( O ) 2(C HC ( «( ¢ ( ¢ (
1 ( 2 (2 R4V 6 ( 1( ( 1+ 7 . (
4 ' ) YE . ° @ ( (
( ( «( 2 ( - ° / ( (
O ( ( (!'2 M( C ( I (
( o+ /0 (( ((3 2( ( 1 <
*( - C C CC 10 (3 +7 .( 4
s C C CC 1O (3 +7.( ) G
2 (2 (A (
a noaln galn Ly
3 ((
a_ "(_K laK&
a. L --] aKa*
Ko
/ ( OO 2CC C ( # (¢& I (/
( 2
J 2 J&*
- ( ( ¢ COC 1=pp-P 2 Q1 & (C (
( D( C ( (1 ( C ¢ ((
1 3 =BJ.; ! ( CC(  ( ( )(1 (A (
(C ( (3 ( =BJ. ( >t ¢ J  =BJ.9!
( CC( ( )1 (A (CCC ( (3 (
=BJ. (( 1 C C O (
1 / 1" $ith &~ $H >
J C O ('K )( ( (1 (3 0.} (O LK
cC 1 O 1k /(1 3 ( C C (
1 ( (
2 ( 3( ( C ( ( (4 O (




< 9 119l < C 9! < <
IR S G S VT C QI = T 72 TR T 3 R ¢ (
|1 L T U G ¢ ( ( 1
b8/ 1 1 ( 4 (A (
n
- i
3 n2( « ¢ ( - OO B (G ) ( « -
2C (A ( 2(3 (( cC C 2( (M H(
(M3 cC )X 1 (A ( ( 2C (
( 7 ( ( ) 2(0 X
X Wd
k _W*
7700, s 23 (( 11 oWt e
(( ( (1 (4. & / 1 1 (
(1 (A (
-C /n*
0
QC(n C C (¢- 0O (G ) ( ( o ( 4
( C (A 1 1 ( () (
. 13- ¢ J3--ca
<
(( 3 (C 3 ( C C( G
1 (¢ =< - P! ( ( CC ( cC#
( #3 ((C 3 P! C ( (1 (!
( ( ( ¢/ C C (( C (
1 ( o1 ( (2 3(( 4 2 4 ( («(
C ¢ CYC(CC( (C ot & - 2C (A (
2(3 ( ( CcC C 2 (M HX( (
3 C( 1 (A C  C2C (
(7 ( ( ) 2(0 X
X Wd
S
< 11 1 23 (B J*+ 1 W e
¢ (( ( (1 (#. & 7/ 1 1 (
1 ( (A




< 9 rMmgr < C 91, <

/ (B J*+ ( (0O 1 ( 3 # (
( ( B J*+ J*+ 3 0 C (C &1
4 ( 7 ¢( 2( ( (( (
( J ( 0O 1
( ( 1 () B(Y3 (QCC
))-V(,
»'—1(’
3 »2( ( O «( 7 ( ( ( iy
( ¢ 2 (4 (12 (1 ( 3
( 1! (Y3 ( -
2( (A ( 2(3  (( CC 2 (M )(
Q3 (C ¢ )X( 1 (A C 2 (
(3w 2O o (2
oC ( (1 (1 0 J (¢ (
( 1 ( AC (MC )(
OX3C  C C CH ( C ( M( (
(
/ A( 2( ( ( ( ) 2(!1
( ) 2¢( (2 2 (J P! (
( ) 2( ( ( 1 ( 14
A & (
Wd
k lc,fIDW_d'*
/ 2C ( (( ( 4 ) ( ("
P ( ) 2¢( ( Q¢ (
1 ( 14 A( & (
X Wd
k 'W—*

/ 2C ( 2(3(( (2 ( 2

(1 I3*+0 #. P & 2( 2 #. P & J !
k (C ( L C ( L ! (
C ¢ € X C ¢« 2 ( (

( cC ccc I ! - P (

(! 3k (C ( cCC 1t C( ¢
C( ( C o1 0 (
C ) C( ( B J*+ J*+ 3 0 (

(C (




<

9 1191

< CcoI, <

410"
3 3¢
G (

L
2

AN

"plane”

n,

Pentahedron numbering
scheme for thick shells

? 0 C (C( 2C (
J*+ #+"/ _ P ¢/ A

C ( 2( C ( C 0¢( (

B J*+

Lol Y/ (J*+
¢ MCC C (

(

t, "thickness" direction

n,

Pentahedron numbering
scheme for solids

’$ $70/ HET

(2 ¢ C

(B J*+ (12

5086 ¥5 - (80"(( !,
( 1

1~ ot~ QU (-~ (

3((r C C (-
(

A(
2(

!
- !
(MC H(
( ( 2(C (
) 2(0 X

(

-C n

J- ¢
O B (G ) (
( CYC(CC(

&

~

20 (A ( 2(3

(W13 ((

n,

Hexahedon

numbering
scheme

(4. &

D(

0(

(13-

(
(
(

(
(

/

(
)(
(

¢ A(

(




< < 9 119l < C 9! <

XWd
k -W—*
2 02 B7Y 0O 7%0 7 + 0
< ( B J*+ J*+3 o ((C (! (1 3 (
i /7 ( 2( 3 ( ( 13 3C A(CS$S ) % ( !
3l (3 % ( 2 J3 (
i - 3 ( ¢ <( C ( 2 (
i/ (C ( 2C 1CC ( 3 ( 2C ('(C ( (1
1 @ ( /7 (C 01((C( 11 2
! ( (3¢ 0%
i/ ((C ( 2( ( ( (1 ( ¢ 0¢ ( 3!
( J C "1 (
i/ (C C ( 2C )('2  (C «( (7 1
/7 (( ¢ ¢ (! ( ( ( ( <
2 (C 0o

1 / 1" )7- 871+

J (0O L ( ( O 2¢=3( ¢ ( (
.13 0 X

4 - kb
Wk
Q( (5 ( ( Lccc ¢ o3 (C( C (
( ( 1 3
"63...d&
3 ((J. ( ( ( 71 3 ( C C «( ) 2(!
( (
01 -l 1< 11} -8V & V (! (
O 20 )H)C ¢ =S ( ( ¢ 1( (!
(
...d
a 1_*
Q( (.] ( ( ( 1 (#V &




<

9 1191

< C 91 <

"1V

C XC¢ Cdv
( 1,

3 (C I

d

2 (

=

a

%

d
T d
a

A (.0
(3 3}

1




AUr
u]cp: Ufp """"""""""""""""""""""""""""" :-;-:-
_ -~ .
Damage grows slowly -7 /./ :
right after instability and -~ e
quickly close to failure . ~ /./
// /./‘/
// /4/‘
Ve /‘/'
/ /‘/‘
,7 .~ Damage grows quickly
L7 e right after instability and |
L e slowly close to failure ! D
= - >
D=1
Effect in uniaxial tension
f A
RSN
I \
: A \
: \ \
: \ \
= \
i (T
: [u
] Vo
i L
i\
: \|
i Y
; \
: \ d
- >
oy
1 .0" "/ ( ( ( 1 ( 1 1
(1 )( 4 1 +6/ .P Y -7 (C M(( )(
( MC( 2 (1 2 ( /7 (2
(5 )( 3 (C X ( ( (
( ( ( Y (1
J M 4 1% oA ( (( 1
¢ 1= 12 (¢ ( 2
(
( )( (2 ( G e T (4
(C 1 (6 .7 2( ((
acce ¢ (! J ( 4 ( #




< 9 119l < C 91 < <<

4 )( 3 Y ) ¢ C(C 2 ( J
(1 (O )(5 O 1( (12
( 3 3¢ Y G | (O DX 3
( (5 0 ( 1 W3 (X D)
2 ( (/5 YMC (C XC)X( 4 ( (
«C 7C ( 2( 3(( C X ( 2(
) ( 1 3 ! (C DO W 20C 2 (
( 2
I S T ¢ (O < T C R ¢ 3 )( 2
8-
6 6
a 68&
3 (.Y 9.9
R (I I I ( O 20 XC «
1 3
d
a _d&




< < 9 119l < COC, <
< 9 119l < C 9C, <
9
#
B 1 ( )( ( * + 31 ( ( 6B /H
++H+ B 86H8" B- ) ( 3 ( ( 1 ( ((
( 8" B- ($ CC D(C ( ( ( C CC ( ( (%"
( ( (C 1 + (C C 20 («(
( 1 o+ ( # ( ( (& + 0 (! +
# C «( & -Q ((C o1 ( / (/- Q 7/
3 ) 1 (2( ) ((6+6J" 6H /— Q /" HO ="
/= 1 1
6B /H ++H+ B 86H8" B- ( 1 6B /H ++HB6”— "—
- 3 (%1 ( ( 3 ( ( 6B /H ++HB6”— "—
>=(6 — /7=*HB / 2( 6B /H ++H
+ B 86H8" B- (
_ 2 1
0”4+ () 0 & 2 - &
8%)
)<y | =>=
- 2 1
M O) % & % &
8%)
); <t




< 9 1191 < C 9C, < <

_ 2 1
0”4+ () $ & %8 & $ &
8%)
;<
* 1
B"+ B ( ( A 1 3 ( (A (
5 ( 2( 2( 2( ( AC # (6. /%
+/ . +/ . C 31 3
° Rz V C -
6 1+ ( ('2 ((
Y 3 ( 1 (
6 7+ ( (! (Cc 1« 1
2 1 ( Y3 ( (¢«
(cre o023
6 165 ) ( ( ) 5 I ¢
C# 2  C 1 ( ) 2(
* (. 2 2( % % <
) 2( ( (( (( (
( (¢
LI ( ) 2( ( ) 5
1 ( 7 (( ) 2( (
( ( (Y (2 (6+ / 7 6H6X/6 /H
777 0(3 | 6. 6".Q A( J (4
(1 (( ( 3 B /HLZ ( -
- () ( 2 C )
5 1 (8" B- (
"6J b ACC CC ¢ D3 1 (
# ( ¢3 2 (C C 7 ((
( C 2 1 ( (5 ( 3¢
1C ( MCC C  D(
T o7 ACC C bCC ( ) C (3 (
) 2(C +1] +]1 7 (( O




< 9 1101 < C 9C, <

( ( ¢ (1 ( (!
3 ¢ ) acc ccC ¢ 0(

T/ CacCc ccC CoonpC oo (
acc ¢ oC € ( ) (! (

( 3 ( ) 2(
+1z2 (CC 01 (

=BJ". 2( cC 11 ¢ «( C (

(c #¢ ) ( &¢=<C C ( (3
M( ( ( 0¢( ( ( (A(
6. */H -B.— /6" () ( ( 3 3 0
( 7 (6+6J" 6H6*6B6 /HE”— "— (

! 7 2( 1 ( 3 120 (
(C ( (((

¢ ( (¢t 1 1 C(
¢ (1

+8 J o ( Y 2( 1

I B Y( "+ 2 ( "+ YO (A (
G ) ( 1 (1 1 4
2¢ AC1 C * ( ((
) (#2(3(( & Y('+ ) (
G ) ( 1 (1 1 4
1 * ( (¢) (=< Q"0 j'!
+ 2( 2 ('3 ((1 ( 1
1 ( Y 2(# TF6H +U * ( ((
8/ 7*6Y 4 £ ="060 < Q" O P !
+ 2(  ( MmC ! 1 (
1 1 ( ( (8 T*6H +1* (
(( #/ 7*68 4 # =706 F+ 2(
I ¢ 1 1 (#/ T*6HF-+
( (  (# 7%6H +& * ( (( #/ 768
4 % =7O06i

1Y ¢l (v 11 #6+6J" 6HI= /"— &
3 ( ( 4 1> ( (<

(vl ( (4! ) 2(=¥ ;!

(C ( DOV t<tWidi=¥ ;45 ( (




< 9 119l < COC, < <
* !
G C 1 ( ( ! (
(
6 >/ ¢ 2 & ((2( 3
[ O ¢ '+ (A G )
( )( 4 2("+ (A
G ) ( 1 1
4 * ( (( # * 48 <
Q"0 3! + 2(C 2C ('3 ((
1 1 ( ) 2(# T*6H +* (
(( &/ 7*6d 4 # =064 <
Q"0 P! + 2¢( C ( (! !
1 1 ( (#/ T*6H +4
* (( # 7*6Y 4 # =706%
F+ 2( 1 1 (#/
7*6HF+8 ( ( (#/ 7%6H +& * ( ((
8/ 7*68 4 # =706¢4
6 1J4C ) (+ 7/ (A C C #(
2( 3%
! 1J4aC ) (! ( ( CC ( G )
(
+B86X. 64 1 ( ( 7 ( O
+ 7/ + ( < ) (¢ ¢ " )( 1
AM(C)) ( D( 26 >/ (
J +6X. 64 1 CC ¢ (1 ¢
71 fi°l )('+ 2 ("+ )(
O (! @ ( 1 L(CC (
D( 2( ( AC (1 @ (
1 4 8 T*68 ((C ( D(# =706
J o+ 2(! ( AC (1 ¢ 1
* ( (( & 7*6H +& 4 8/ 7*68
(C ( D(# =706
' 7 1 4 (
* 768+ * )"+ 2("+ (A (C C DC CC C (
D 1 1 (5 ) ( 1 (




< 9 1101 < C 9C, <

! 7% Y+ 4 ( D 1 1 1(
( ¢ DE 2("+#( D L) (C(
DC )(C ) MC H(C

(A 2("+#( D 1 ) ((
( DdC D)() 4 & + 2("+#(
D 1 1 1> ( ((!
4 ! (C ¢ DG 7/ 2(C ) (
C X ( (1Q7J 7" X311 (A (
me 1 4 (C ¢ Db ( D 1
G ) ( I«
/J J 1 )( (2( ) 1 2 ( (! 1
4 ('3 +6X_t((*(C O0¢
6 17 ( ( (! J +6X.1 11 2 (
3C )
6 1 ( ( (! J +6X. 0(
1(
6 17 #1(6 ™/ ( (¥ J +6X.!1
1 2 (! 3( )
6 17 #1(6 7/ ( (¥ J +6X.
0( 1(
7 * ('+ 2("+ * "+ (A I ¢
1 1 * +8 1 1 ("1 (A
O ( C YO C H (
O C X 1 ( (
* +
720+ (A 1 ( 1 1 1
(4 7*64 4 # =706
1 7 (6
7+ (6 "/
Q7J "( 1 1 ( D 1 ( ( « 7
(( 2C (A ( 2(3( 1 ¢ o023
" XJ " ( 1 1 ( D 1 2 4 ( « 7/
(( 2C (A ( 2(3( 1 (C C 0 2

3




< 9 1191 < C 9C, < <

* 1
) L

* +*'B * Y('+ (A ( ) ( 1 14
+ ( 2(( C ) (¢« O«
1 C C ( 1 (1 ( 4 (
B"+J " B (1 ( 1 C cCC "1oH¢ «(
( 0( ( « «( .l
( 21 ", 2 ¢ 7C C <«
C ( (2 (
( ( (A ( ("- C (6
o+ T ( « " ( ( 0o(
6 7T )(
6 17 )X/ (1 ( ( C (
2)(C ( ) ( ( C C(
cC 7 ( 2( 3 ( ) (
( L ( ( (
6 1 ) 1 ( ( ( «(
«( ¢ ¢ ¢ =BJ. )(
6 7 ) ( 2 3(C+P  ( (
 ( o CC (  ( (
=BJ". « <
6 1 Y+ ( 1 ( (
< ( +P ( b CC (
 ( =BJ". « (
3 1 ( ( « C (
I
Q" O Q ) 2C C O ( ¢+ 2(* +8t¢
+ 2(6 *"/9 &
! T ) (
1/ ( ) (1 I=¥% 313 ((
I=¥ ;I ( ( 1o "
/" *H /76 H Q6** —*"+
-J/ 1( ( 1 11 ( I O ¢
1 CC( (CC ( «( ¢ ¢ 2 11 (
FCCCeCC (
6 1" )
' 7. 1 ( LW g +84

e 46 7/83 2( (2 =3/




< < 9 Imogr < C 9C, <

plastic
failure
strain

compressilon | | | tension
-2|/3 -1|/3 triaxiality 1/|3 2}3
h/ vm
.o 7/ L C Ha < (¢ (¢ 3 C CC(
* L VI,
[ 1 ( W #* +843 2( ( 2
ME |
.7 - ¢ 2 C 1 (™ ( ((
6)( 3 (( o3 | ( b CC 8 (
CC% 20C (2 (¢« $2(
1% 3 (1 6B /H KL# (3 ) 2(
@& - ) 2(1 ¢ CC( =BJ'. P
(
6 17" )
6 7T )( ( D #* 768+4 (
6 7T YO 7 ( D #*~ 786+4 1 ( (
( €2 ( @ -4 2 (
(2( @ & ( ( 2(3((
"/ 0=0
/ (8" B- ( ( ( ( 1 31 (
( ( 1 ( ! 1( O
¢ ( ) ( 4 ) 2 1 (( 1 (1 )
1 ( ( ! 6B /H F'6B /H E! 6B /H / ( 1
(¢ 2 ( 2 ( 3 C ( ( DIQ ¢ (
/ ( (3 oc 2 (o (¢ s o 1
)( ( ( ( 2 eM(C 2(C ( S T (( S FE




< 9 119l < C 9C, <
/ ( ( 2 ( « ¢ 1 1 (
ca ¢ f° a"l e,
W
3 ((
a 4 () ( -fl2fl *J ( ( | a D(
) (1 1 ( < (A C (
W 65 ) ( 1 ¢ (C (1 * +8 1
L ( 4 ) C#  * ( ((< &
1 )(* +81 ( (! ((C 3 ¢ ((
( 3 J ( [/ 4 2( (
)( ( 2 ( (1 4 I (
(C ( C ¢+ C (¢
J ( ( (¢ C C & ( 2 ( (1 4
(1 C 12 ( ( C (
)( (D #(( ((*" /7 16 — /7—*H —
*=/"— § A C 3( ! > " /P
3N (I
EWg 65 ) ( ( (
J ) (11 ( ! «( ¢ 2 C «(  (
1 ( G ) (
W, fe fi
=T O
/ 4 1 «( 1 C «( ( ( (A
J
SN
3 ('3t ) B (C ('da* ( ((<
( 1 C «( ( ( ([
< B
< ——
<Ja
3 ) 1 C O '8
J +/ P! ( ( ( ( 2)( ( 1(
1 0o / | (( 6 *"/'+ 7"/ J +6X.3
)( Y( (/ 2( ( C ( (
¢l 3 Y ( ( (

J +/ 6P I(( ( 3 2( ((( 1&F

(




< < 9 Imogr < C 9C, <

+( ( ( ( 1 (C (2 6 /4 + /8 J +6X.1 *(
C 1 ( ( - I 2C (

/7 (( 3 (A ( C 2C (

1 Ad( ) (1 6 7"/ 4 (
(!  ( ) (¢ ( ( ( cc=

1 Y (A 1 1 4
6 7"/ 9 U Y+ . 1/ 31 (A 1
4 (( ( ( 2 13 0( 1 2
( ( ( - ( 2 (
( ( 2 2 ( # ! 311 Q !
B 0> D O0!( & ( 2 ( (1 I ¢
J

1o 2 3 (
f¢ﬁ°w|

Wd #CB

1
Fe i Ell

2 (  (&fl fl g
Wy 65 ) ( 2 1 (C (1 6 7/
EWy 65 ) ( ( (
( 2 C (
(

CC CHCC
(Y3 «( C(




< 9 1191 < C 9C, < <

#_+ 74 1 ( ( ( ( ( (
2(C 2 )(
/ 31 ( (16 (O ( d1 (4 (+ */P
3 ( ! C ¢ (¢ (1 22 (
1 (&
/() (1 Q%I 7" X3 (( (2(3(( 3 (( ( 1
( D ( ( D ( ( ¢ 4 P 1
Q*JP & 2 4 ( # 4 P 1 7" XIJP & ( ( ( (
4 1 3 ( ( 2(3(( 4 2(3((
4 ( 1 ( D 3 ( o1 (
( « ¢ ( (# 4 P& (1 (A ( (
* 268+J ( O(1(( D 12 QI3 7 XJ C ( )X
) (# ! Q7JP 7" XJP & " ¢ ( D M(C (
4 ( 2 ( ( 4 (3CC (1 C H(# +8¢&
C ( 2 y(ee /e /(0 (L 4 (C C D
2(C (( 2C ( (( D ( ( (CC (
D(  2( ( 1 ( ( (
T ( 1A 2( 1C ( ( 3
( AC ( D( 11 ! 2( (
( ( O (¢ 2( & 3C J ¢ QC
( ¢(CC C D(’63D 2( A( < 7"63bj; ! ( (
( ( @ ( (¢ 3 C ) acC ccc ¢
oC (! 3 ( ) 2( +1] C X ) 2(
3 ( (A 1°6J b9 " (! 3 I ¥zl
( A
EWPEFSH 1y Wy I ¥3l 0 wgTPt
Wy 5 \EIDKL
/ ( () (1 3 ( ) 2( +1 72 1(3 !
(3 (( (¥l ( ( (
! S ACC ¢
W 7‘ =X
Ea/DEFGH/ fe fi s M e EWGDEFGH/
Wy ! ¥;/
/S QACC ( (% ( ) 2( +]
AN02* 0F O
Q ) 2(C 1 (8" B- ( ( (3 ( ( (
2 (/7 ((C (¢ 6.0 6". 20 ( G+ / 7 6HBX/6 /HT"




<

< 9 1191l < C 9C, <
7 ( ( ) 2¢( +' 3 ( - &%A( !
1 (4 (! $A ( ) 2(PE%3 ( +PE J (4 (!
1 3 (3B ( ( ((4A 8" B- ) 2@Gl1 6B /H
F C (C (! ( 6. PE"* _(. ! C ( (
(( ) 2("E
#/*>807.4+7() G )/@.%*>=
+ + ( ((=2#-"b21l ¢
+] + ( ( + '/
+7] + z 1 ( # I
+1] / 4 ) 2(¢ 3 I
+]F 65 ) (
“( D 1 11 ( 8 (
1K 1 * 68+
+]E 64 (1 (1 J +6X.
+1Z ( CC ¢ D(s
+]L 2 ( (
"( ( (C=1 (CC 0
+1 “6J b
"(  ( + /1 (C C D(
*+1 “6J b
YO ( 4
+ ] .
sci =a— 1% s C{%ca Zl scid
sClI
* ( (C) (<¢# ( 1* +8
*+1 (( 2 (&
+1] ¢ X O (=& rew
+]1 F o ¢ * «( ((




< 9 119y < C 9C, <

#/*>80".+() G )/ @ .1%*>=
<;CI aCI]aS <; C{asCI asl <SC|a

Br+] "* Y o#( ( "

1K ( (6 77+ /8
2( 1". (4 =BJ'.: 94

TTE 20 ¢ (CC ¢

- ) ((C (C acc ccc ¢ o
+1 2 £ 1°6J b9 &
+] L 6M( ) ( O ¢ ( 1 &

Q ) 2(!1 + 2(* +8 ¢ 1
*+1 Q"0 j &

7 (1 1 ( # 1 /-
*+1 Q / (L




<< < 9 119
< 9 119
B 1 ( )( ( * 4 31 ( / (
++H6> - "— ( 3 1 1 ( (( « 7/
2( ( )( ( ( ¢ (1 (¢«
(
6 L ¢ AC (C( ( cC ¢ ! ( R
2 1 C ( A( oCCC ( (CC! (
/ 0(3 ( ¢ C C1 + ((
( '2¢ 1 b+ ( (C ( ¢ ( ( ( & +
o CCC(C !+ C ¢ #  «( 4 -Q
+ ( ( 8" B- +'6B  ( ) 2( "+ B 1 20
3 2 / (0( 3 6B /H ++H+ B 86H+"6B B /H ++H
+ B 86H8" B- ( @ 2(C ( 1 ( 2 1
6B /H ++H6"- "— 1 ( ( 3 (1 6B /H ++H+ B 86H
+'6B 8" B- 2 ( "+ BP (
> 6B /H ++H6"— "— (
2( 2( 2 6 — /7-*HB /
0 /7 2
0 2/ G (
% % && - &
0 2/ G (
% $ $ - &
/
/
& && $ %
/
& & %




< 9 119

1 & 0 I"#SR SO

- 2 1
O] % % 84 - &
8%)
);7<¢ | =>= 5
* '
B"+ B ( ( A 1 3 ( (A (
5 ( 2( 2( 2 ( AC # (6. *7/%
6X * /7 (4 204 @ ) (1 ( ( (& J
1 () ( 6B /H ++H6"- "— 3 ( (4
2(! ( (1 C ( ) 0C -
(3 ! (r O (S ( ( (4
2 ()YOoC 7@ > (1ex *# &(
(1 ( 1 C C 3 (1 O
@2 0 (
(4 ( O( ( 1 O( ( C (
¢ C < (1 ) (1! (@
2( ! F(B .76 ! ( ( (1
() ( OB /H ++HB67— "— FQ30(! (1
4 2( 3 ( ( ¢ ¢ M
2( O 3 (1 ((4 2( 2 (
B .76 )( C YO ( @) C
1 () (2 o# ( D(C &
BX."6 B 4 ( (1 (CA_ "1 O ( (4 D( !
@4 ( 2 3
A(
B 6. B 1 ¢w-- " ) ¢
D( ! @ ( 2 3
A(




< 9 119

6JJ6.

B 4 MC )( I ¢
! oW
KL b
") ( (4 D( ! ¢4 (
2 3 AC T () C C K¢
/ °y/ (M )( (" 2

3 ()CCC ¢ '6JJ6. ¢ 4 MmC )( (

Wy Wy CWWCW &

O0-*6. 2( )( C X 2C ((
3CC (1 ( ( ( P D0 1
) C ¢« D( ! 4 (
2 3 A (
2( cC 11 C «( (C (
(¢ #@ & ((°C O =BJ". (
(  ( (C ( ( F K E 20 L I
« O 2(0-*J 13 C  ( (
(A( 3 6. °/H -B.—"/6 3 M( ( (
( 0 (! A( 2( (! (6+6
J' 6H6*6B6 /H6”— "— (
! 7 2( 1 ( 3 1 2@ (
(C ( (C(
T ( C I r °l c CC (1
( 3 @« ¢ C <«
20 ( ((C (1 " =BJ.9 | (
I F °IC-- ( 2( 11 ( (
C ¢ (<«
2( 11 ( 120 (1 ( J
4 (1 "8s. "80B ( (A ( 1 P12 1
(( ( : 2C 20 (CC ¢ (¢ / (
1




< 9 119

- 2 1
07+ (%) B $ $ - &
8%)
)’ ? <$* =>= =>= =>= =>= =>= =>= =>= =>=
* '
B .°6 B ( (1 (A--
'S B 4 ( 1 (QJ3-_
"8OB 65 ) (  ( 1 (a-_
7 "8BOB )"+ ) (G ) ( (
1 1 L CMC )( ¢ C X
4 ¢ D( I ¢ 3
&
BX6. O 2( Yo(l ( ( 2( 4
! 1B 4 L w-C
7 BX6. "+ 1 ) ) 4
o 1 T(MC X( (# (
)( (4 ¢ D( I
3 & A( ( M X(
( +/63%/ ¢ (( K&
6. Q /( ( 1 (lc-_ <
"8/Q / ( (13
"‘B.=* 6 ( (1 1 (F
J "™/B J C (= C 2¢( e« a1 ¢«
( C X
r 13 ( )( (1 (
ry o C C rir/ ( )(




< 119
1/ 1"<> " 07/ (1 3
0”.+7(
8%)
); 7 <§
* 1
+ B J 1 (
6
7+ ( 8" B-
2(1 2(C (1
#( QC ( o3 6B /H ++H+ B 86H
+"6B 8" B-
* 768+ * '+ (A DC C C (
/A 2( ( 3 ( 1
tBX.’6 'B 6. 1O-*6. & tB .’6 ! "
.1 "80B!BX6. QI"B.=* 6¢& F#x J*+16. /Q" &
ik $ 048" 0¥ 0?7/
0”.+2(%) &8 $ %
8%)
); <




< 9 119 , <

* 1
* JF+ * '+ 2("+ * o A C (3d *
+ 13 (( C (« C ( C A(
2 ) ( C C C C (¢«
A ( () ¢ 72C AC1L1 ( (
= J*+ 5 0 1 ( ( 0 ( # J*+9 ¢ (
J*+ (/7 (1 3 J (B
< ( (A c 1 (
3 (¢ ( 3 (
/ ( ) 2(! C (C(
JJ 2( 1(4 C ( (1 (1 ( ( (
* I+ ( +(1
6. /Q / 1 (! 0 (
' ) 1 ( ( 1
T )C ( 1 (C ( 0 (
(
6 8 *°/ (( 1 1 ( ( "°C 0 2 3
-4 7y 1 1 C C 27 C o0 23
* 6. * YO+ (A C ( ch 1
1¢C ¢ bC (°C o
* 6. * )('+ (A 0( ( ci
1 1¢C ¢ bC (°C o
* 6. BX * Y('+ (A ( ¢ W 1

1¢¢c ¢ bC «°C o

W®h7$ - %.0""  0#&""0h 0?7/

- 2 1
0”47 (%) & & o
8%)
);’<$* Q " === ==




< 9 119

+/63%/ /7 C (C C ¢t YOt ( M1 ( &l ( 3
A ( ( (e X( (3 ( BX6. (
Y "1+/63%/  ( D( @2 o A 1 (M
)( ( (1 < C (( 1 ( 4
N ¢
0-*J” / () (1 G ( 1 200 C (CC <« (((
/ ( K" (1 C (C ( ( F
KI El Z0 LI ! ( ( ( CC(
(°C ©OF
BX/B . B 4 ( ¢ (G ¢
+/B" B ( ( D 1t (
"/ 0=0
§.0" OBMOK 2 " 1 ( ( 11 ( (
EACALI3 (A ( ( (¢ )( ( & A-_ (
4 «( 1 <
GWflw--13 (W ( ! W- - (
1 (
@ AFIA-- 13 ((A  ( ( (¢ ) ( ( 0 A-- (
( 1 <
£ J, J-_13 ((J, ( 4 (! J-_ ( 4
( 1
) RHI B-_13((H  CO ( ¢ ! m- _
(G ) ( ( 1
oW W-_ 13 (W, ( 4 ! W- _ ( 4
I ¢
FE ¢, c-_ <13 ((c ( 4 ( ( PW W <
c-_ (C  (« ( I

& /7((/ (7 ( (!




< 9 119 <
SR A3 WY o
3(( ( 4 (!J C AC ( (!
Jy I3 A o C ( (r 1 C ) (23 (
( ) ( ( 3 (1 (OC 1 X
' 1 ( ( 3 ( (1 3 (
2( (A ( 6 8 */17 + 7/ ( $ %l
« ¢ ¢ 8 ) 2(C «( (& (( ((
2 (A (1 ( ! ( (3 ( (
2( (bC 3 C (CC 7¢( (10C 1
I ¢ ( 1 3 " ( (I G ¢ "8. 1
ACH C ( (C ( Y ( ( ¢ 1 12
C € ( 0( cC7z7¢ct C ¢ cC 1« (
¢ AC2 7+ 7/ (CC1! C (
( L C X ((C 6877/ (8 (1 %7
(1 (A C !
gy ST U# 0®S #) ) o b
<S .\
/7CC t ) 3 «( C C( C (
3(¢C 3 (1t Ccccct!t 3 2 (!
(3 ( "1 ( ( ( @t
( 1 ( 3 3(C 2(C (2 ( L C «
e (C C bCCC C 4« (1 (  #BBI& 2
(A (! C C( )( 6. !*6. !
* 6. BX J ( ( 1 #(( O O (G ¢ (
(
S ¥ oo (W el < flw W, fl -
S ¥ W W e s = g W, -
. C¥ffil Wy, W55 S N
3 ((cen Cy ( ( 0 ( ( Wy
Wo( ( ¢ ! W ( 0 (
/7 ( ( (C ¢ DC 5 ( (5 (
1L C ccCc ¢ B (( 2(1 b kb
£k
8< .27 6( ( ( (( C C1CC«( ) (!
=BJ".
< ( =BY.;(CC C (3 =BJ. 1




< 9 119

CJI 13 ( _ =BJr.oi(C ¢ C (3CI/z f
cC 1 C ( 1

et J ( 13 (C =BJ.9 I(C(C C (3(CIs r "
— 1

J  =BJ.; _ =BJ.9 ! ( ( 1 (

(cC ¢ 3 =BJ.9 o ( ( (
( oC 3 (1 (C (C( (

B¢ 8221 (0( 3 6+6J" 6HB /67" *HQ" /-7"6 (

( 2 1 (1 3 2( )( 1 ( (
( IO (2 ( (A 3 1 0C3
(2 ( 2 «( G« (

3 2(bC 7 ( 2 ) ( ([ (5 ((

) (2 ( ( tC 2 ) (&

1"#S %$eT (% (

80¢ 8" ( 1 0587 $
2 B 4 1 ( ( (2 3
2 A BX.”6
2 W B 6.
2 Wy 6JJ6.
2 F W, O-*6.
2 K AB .°6
2 E J, "8.
2 z ReJIJ! "80B
2 L W, BX6.
2 c, 6. Q
2 9R ", -J;, J W fI'B.=* 6
2 fJ "/B
* 1/ () ( (3 ) (

(A CC( «( ¢ ¢cCcC )Y ¢33 7 1«
2 11 ¢ «( 2 C 1 (( C (
1 (7 2 ( 2¢( C ( (¢ + C O

(1 L (1 ( ( 1 CC € 10C«(




< 9 119 ,C8 <<
< 9 119 ,C8
) 2(
9
/ ( ++HJ /'8=6 A ( (6 #3 6 &1 ( (
1 ( (
0 L7 0D
0o 2/ ( 1 1 0(3 $97*  >:4 (
* 'y :
0 0
0o 1/ ( 1 1 0(3 #97*  >:4 (
* "4 Q
0 $ 0
0 2/ (1 1 (0oC3 6
( &
/ 1 0o(3 497*  >14 ( * "4 9
C ( 1 ( YO C C 7¢3 D( oc 1
( ( 2( ( (0 7/ ( ( (40(3 #$0%
/ ( 1 (o(3 6 ( 2 ( ( 16
)(2(C (A ( (




< < 9 119

1 g 0 IUHSKSO

_ 2
0”.+7() 0
8%)
); <k | =>=
* 1

B"+ B ( "+1 3 (1 ( ( (

* "+ 1 ( '+
L 1 ( H(+

*/ .6 / (1 )(
6 1 ( ( i3 (R
6 1* (
6 * ( ( (

*'B/ B / (( C ( ( 3( (
( 3( ( )(
6 T=( ( I ( )(
6 764 1 ( 3 )(
6 1" A
/ .6 ( (1 )(

6 1 ( (8 &
6 17 ( (




< 9 119 ,C8 <

- ( 2
0”.+7() 0 $
8%)
);’<$* =>= =>=
* 1
B"+ B ( "+1 3 (r  C ( (
= L
6 1 1 ( YXC 6 1z |
6 1 1 ( YXC 6 # z | §#
6 1 1 ( YO (6 z 1:
6 1 1 ( YO (6 z | §#
“/ .6 / (1 3
6 1 ( ( f &
6 1+ (
6 * ( ( (
( Clt 1 (G
7 B ( (( 1 (G
/Q76 J C ( (
oy *B7 (( ( ( (3C ( 3
/Q’6
6 T=(C (L /Q°6
6 1
6 1" A
/ .6 ( (1 )(
61 ( R




< < 9 119 ,C8

- @ 2 1
0”2 (® ( &
8%)
); ? <$* =>= =>= =>= =>= =>= =>= =>=
* 1
B"+ B ( ( A 1 3 (! ( ( (
> F't( ( (R (
( ( @ (
"8B . "t ( ( (R (
6 e (R (
7 o1 ( ( ¢4 ( #7 5 1 (@& (&
! ( ¢ (¢ R B @ (&
1) I A N N (A  ( 1( o ¢ «(
7(3(C D( OC 1 (( 2( ( ( (07 (
( (4003 #06%
_ 2 1
0’.+7(%) $
8%)
)7 <¢ =>=
* 1 o,
B ( ccl 1 (G 1 « C (
7 B ( (( 1 (G 1 C C




< 9 119 ,C8 <

* | |
/Q’°6 J C ( (1t C C C 3 ( 3(
( 1  (
- ( 2 1
0”.+7(
8%)
);’<$* == ===
* | |
6 I
I
"/ 0=0
) B (N ( 2 ( ( #=./"— P97+ >3
)( 2 (A ( 2 G+6J" 6H =706 2 ((A(C 6 < (
( C AC2 Yt (2 ) (C# (A ( 6+6
J'" 6H =706& ( (( # 2( 1 ( 1 (1 ( O (
# ( 6+6J" 6H =066 ( (( &/ (C (F M((
((ACOG
B &1 234
4 |
CE & 235
# oz 1 $#
@ &1 236
z |
-E &1 237
z | $# -
Q((: ( 21 (11 (G z  ( (
( (3 ¢ 2C HXCC ( ('3 (
(2 ( I




< 9 119 ,C8

S A

STHRES2
STHRES1
k.0 9
/7 (A ( (3 C '« YO 2(
cC 3 ( ( ¢ (A(C2 (1 (( L7
/Q°6 = L ( 1 ( (( & 17 /Q°6 & 2( (A (
/7 ( 3( L C ( ( (CCc2 ¢ <« ( /Q°6 !
3 J ( F/ ( ( (3 ((* "+9
gt B™2GT0 (0 / ( 2( 106 ( 1 (
I (A ( 2 (0(3 6J”6V=6 H+—B " H” +-BHO"7~
/'— HJ /'8=6  (6J76V=6 H+—-B " H +HJ /"'8=6 " (
( 1 ( I (A( 2 (0(3 63 /8=6¢( ((
o( 3 11 ( @
04 ¢ w1l ( 2 ( t—./"— P6 &
( ( O (A(C 2
U &
T ICWE/X *
7 (( 203 ( C (
er J"




< 9 110C D 191 < C <
< 9 11Q0C D 191 < C
/ ) ( 3 1 ( C DC #( ¢ «( 1t (
* o+ ( ( 7 (2 ( (( (
#( 8" B-¢& O( ) 2( ( ) 5 ( (
( < 1 ( 2( 2( 2 11 (4 (!
2C ) ( « ¢ «( 1) ( ) ¢l
4 1 (( ( O t( (A 1 )
2 (& 2 ( (  ( 1 ( 2(1 6 (
S T
/ ( ( ( CC( ¢ 'VIRE VA (C (
( ! VPR L KB Z
0 L7 0D
0 2/ G (
0 & 2 - & $
0 2/ G (
$ $ $ & & & &
0 2/ G (
0 2/ (1 ( (C(
0 2/ (1 ((
0 77 Q" ( 1 K K # 11 Q & 2( (A (1
( ) 2(#Q" &
0% %
0 77 Q" ( 1 K K # 11 Q & 2( (A (1
( ) 2(#Q" &
$ & %8 & &




< < 9 1riIoC ,D 191 < C
L] 0 T #SR”SO
- 2 1
O] 0 82 | - & $
8%)
);7<$ | =>=
* !
B+ B ( "+1 3 ( ( D( ( (A (
"+ B J 1 ( (
6 T ( ( (
6 18" B- ( (
+/ . J 1 2¢ )
6 1+ ( (7 Y3 (!
I ¢
6 1+ ( (2°CC (1 ( 1 +P
"6J b acc ¢ ¢ o1t 3 1 (
3 2 CC C 7 (( ( C( 2 1
( (5 ( 3( 1C ( MCC
D(
=BJ". 2 11 ¢ ( (C ¢ (( / (
(L
s f 7l cCcc 1 ¢ 3 I 2(
1 CC 1!
++/ -C (A( ( ( "1 D( ! ( ( (R
( + +EE F3 2( ( ««’Cc o
6 T ( (A(C (( (
6 7" ((
6 7 (( cC 1) ( O




< 9 110C D 191 < C <<
6 1 (( B /H F#* 8P &
6 7 (( ( ( (3 "J*8 P
Q" 2( 1 2 ( ) 5 ( # P!
4P &
- 2 1
0.+ $ $ & &
8%)
); <t S0p*>=7§ | SY*>="7$
Q" (1) 2¢( 5 ¢ (3
) (1
6 765 ) ( ( ) 1 (
(1"J*8 P )( !''1"J*8 P !
( 1 (( ( 5 (
1 0 &
v 17 (C (! ) 2(Q" C )
5 ( "J*8 2( (
7 6+6J" 6HI= /"- (A ( « )
5 ( ( 1 (
(C ?J*8 2(C (
"J*8 + ( ) 5
6 77 (1 2( Q"
67 (A 1 cC 7«
¢ 0
6 1.( (A (1 1 ( ( !
" 3 2 (!
"J*8 2( ( / 1 ( ((




< < 9 119C ,D 191 < C

* 1 =
67 (A ( 1 ( cC 7°(
0
"J*8 + ( C (
6 7* ((( ( # (& 2 ( ¢ &
6 1B ( (! 2 (1 (
( ( (1 CCC(
( 3 --/1C ( ( (1
(C ( I IF KIKLL 01Kz
6 7. ( &
6 1. ( #A4( 3 ( 2
&
"J*8 6 ( ( (
6 16 3C (1 ( ( ((
( C ( 7 ( (( ( (
( C ) ( ((
6 16 3 ( ( ( (C =
C ( 7 ( (( ( (2 (
( ( ((
"J*8F + C XCI10 Y / (O 1
3 ( "J*8 ( + ( ( (3
( ( ) 2(2 (
( ( 1( (1203 (O
 ( 4 & ( ( ( ( #22C )
3 "J*8FP & / 2 OC ( 3 "J*8FP 13 (( (
4 )(
- 2 1
0”.+>(®)
8%)




< 9 119C D 191 < C <

vV /7 17470 77 /U 07/ (1 C CC(

1-_ ’ L 2 1

0”.+>(®)

8%)

'/ 17470 T RO/ (1 (C (

- ( . 2 1

0”.+>(®)

8%)

+ +6J" 6HI= /"= "+ | ( ( (R (C ? 7°C
0

U/ 1T ITHSIS 0 (4701 <1 C, < 7 Q' ( 1 K K #
1 Q" 4 2 (A (1 ( ) 2(#Q" &

- . 2 1

0”.+>(® % & %

8%)

6 '/ ) Go( 2




< < 9 119C ,D 191 < C

* 1 o,
6 1J4C) (+ >/ (A C (
! 1J34C ) (! ( ( CC (
) (
+B86X. 64 (1 ( (
+ v/ + ( ( ) (% (! )( 1
) ( AM(C) C HXC26 7/ (
J +6X. 64 (! cC C 1«
71 fi°/ '+ (A (C ¢ DC (
( 1 @ (
! T 1 @4 (
* 768 * ('+ (A (C ¢ bCCC C « D 1
1 ) (1 (
1/ 1" UU#$°$ 0 (470, <1 C, < 7 Q" ( 1 K K #
1 1 Q" & 2 (A (1 ( ) 2(#Q" &
T a 2 1
R O) $ & %8 & &
8%)
;<
* |
* 7 * Y('+ (A 1 ( ) ( 1 1 *
+8 1 1 ) ("1 (A O (
o ¢ H¢ ( O C )
1 ( (
17 (6 >/ 3(
T + (6 */
QJ “( 1 1 ( D 4 P ¢ (&
7" XJ *( 1 1 ( D 4 P 0 4 3




< 9 119C ,D 191 < C <

* !
* +*B * )+ (A «C > C 1 14
+ ( 2( ( «( ) (C( O(
1 C C ( I G ¢ 4 (
B"+J ™* B (1 ( 1 ( (C( D G ¢
( 0oC ( ( ( ¢
21 . 2 ( + ( (
( C ( 12 C C( (
A ( (- C (6 7+ N (
« " (oC #4 ( B"+J "*PF
6 I )(
6 1T HXC7/7(C (( C C 2 ¢ (1
("- C «( 2)C (
) ( Lo ( (
(
6 I X7 C (( ( C 2 (¢
( (". =BJ. )(
6 I )( ( '2 3 (C+P  ( (
 ( e ¢ O ( (
=BJ". ( (
6 1  )(+ « 1 ( (
< ( +P ( o (
 ( =BJ". ( ( (
3 1 ( C «  (
I (
J*— - $ % 2( 11 ( ( ((
C (<« -2(3 A 1 =BJ". 1
) 2(Q
"/ 0=0
/5 WC$C, < 1/ 1"<” "/ (8 B- ( (
2( ( ( ( 0 16B /H ++H+ B 86H8" B-
Q" P Q" P (! o3 2(C )(C ( ( 8 B-7(
MCC (20 3(( o(C 3 8" B- (C (
2 ( (O ( 27 (@ ¢ ¢~
+816 /I +B86X.!+ ~"/1J +6X.!* ”68+!* I Q7J7" XJ
*+'B 2 (A ( ( (1 ( ) 2(




< 9 119C ,D 191 < C
vV /7 1" "$C0? 7/ ( ( 2( 3(( # (& C (Y ¢
1C )(H (& C (I 3@ ((
J Rl B N - - -, J&
OJK o\ A A - - - +0~J&\*
oJ o2, &y & - - - 3K
oJn g - - - A - - 3
°J\ o _ - - - a - o3&
CEJ 1 CE - - - - - a,, CEJ&|
3 (( X 6 (( (R C &% 20 A(
6+6J" 6HI= /'— 1 | ( (C J (
( o 2 F Q" P! Q P!
"J*8 P"J*8 P"J*8 P ¢ 3 2(
_____ J
BT
oJ o - - - - 23Xk
0J|\ 1 O- - - - - 8\]&
°J\ o _ o3¢
EJ E- - - - - €&
/ ( (1 3 1 2( A (1 + +EE # &
! "# 3P
C Foo20(Q( ® D( (
18" B-#+ BP & (' ( ( (( ( (1
C ( ( (2
FYZE[\
K gt tg
- X
( (1 ¢ C# Cc&CCC ! 2(3(( ( (
( ( (  C( ( (( AC 23
J 20 I T R,
oJ{{* 8a\l Ny o - +833\}
SIn S A - . - - O
°J\ o _ - _ . a - 9J&
€J , E - - - - - A, B
( (O 16+6J" 6HI= /'— 1 2( +  +EE  (
)( ( (A ( (( fo++/8 2( (
( (1 3 () 21  (CC(




(7]
clwn

I/CI(/)

M 0000000

I

M 0000000

M 00000




(1 3 (1 (C (
?°F) )=/>
I |
o
o_ _ - - -
a o
| o-— _ _ _ _
O— - - - -
E-. - - - _
\al lay SsoT SsooT - - I §
o s s \a Ia s _ s - - -
o UgSgyg T 1 \ U SgygT
o s s s s \a Ia _ _ _
o usSuT uSurT | -\
o a
o - - - I - -
o _ _ - - al -
(3 - - - - - a,
a, _ _ _ _ -
o - a\ - - - - t
o _ _ a _ _ _
o
§ _ _ _ %alca\ _ -
- - - - tace .
€ - - - - - {2
ARGE702 > 0k Q7 ( cC 1 ( ( (( (
8" B-2 ( ) 5 « 1 (
m ! 1s= ¥
>
/ ( ) 2(C AC2 ( ( Q" O (
( 1 ( ( ( ( 2 B /H ++H86 6~
*"b6+H+ B 86
_, =X =
_¥] fsCl  fs
Q ) 2(  ( « 1 ( ( (
#J*8 P Q" ; & ( 2065 ) ( ((

( #3*8 P Q" P &




119C ,D 191 < C <

=y, Wi =w Wi =¥ W # ¢< -
=y, Wi =¥ Wi =¥ # ¢<
=¥ Wi =¥ W =¥ - # < <

( 2( ) () 6+68J" BHI= /= 2 ( (#I*8 P

=y ol ot adoda # ¢< -
=y v e o au® o eu a # ¢<

=¥ uda # e< <
/(1 3 ¢ ( (A ) 2(#Q" P F& 1 1
( O ¢ ( ( ( ( ki 1 (
+
%./0 ) 111 221 331 121 231 31,- 045") 23 31
/ ( ( ( 3 ) 2( ( ( 3
( (
Wd
d ¢ W“_—‘ aH
/ 4 1 ( 3 (
§ ( & (1 U
( ( ( C W C 1
( (w2 "J*8 P "J*8 P ( "J*8F P
2( (( (# (C ( 1 "J*8F
/7 (1 3 2(C X( X))@ 1t () 5 ( (1 (
( ( ( 1 1 ( C ¢ ( $ %

1 $ 0% (1 X ¢

' # ot # +1 # +9
_b¥] W
_b¥]
:b¥]
Wy Y W, a
Wi YW a




< < 9 110C D 191 < C
1 1 H#H o+- # +1 # +9
| W, | T W,
( (1 1 (
27 207 (OB ANGT02 < 08 " Q ) 2( 1 (86 6% *
"b6+H+ B 86 ( (3 ( ( ( 2 (2
C ( (2 ( ( (3 ( 2
#/*>807.4+7() G )/@.%*>=

+ / 4 ) 2(J I

+ ] * ( () «(

+] ( ( ((=]-\b2fl a 1 "J*8 P
+ ] + ( C

+]F + ( (C

+]1K + ( ((

+]E + C ( -

+]1Z + « ( -

+]L + C (
+1 Q ) 2(=¥
+1 Q ) 2(=%
+] F Q ) 2(=¥
+]1 K (2(3(( ( 4(
+1 ( (C ( D(# ( * ~68t

J (¢! +PE1l 6B /H FI +P 1 6B /H E +P 1
6B /H LZ 64 1 1 O 2¢( 2(1 (- &%
( $B 8+ ( %




< 9 119
< 9 119,
7 ( (1 ( ¢ ( 2 (
( C C2¢ ( ( 1 (( (
( “ ( (3 ( 1IC (
/ 0(3 C O( ( ( ( 'F E!
( L1t 11 LKE Z" 3( (@ (
(! C ( 203 (1 (4 (3 I(
(
0 .77 2
0 2/ G ("6 > 1 F E 3
! 2 1( 1 1
( ( &
0 273 —./; ! (A(
b 0 2
0 273 —=./; 1 (A(
0 23 ( o! F E (G ( "s* < 1 K
E 1 3 ( ( 1(¢( F
> > 8
0 7 "e* < (1 K E (G ( 1(( F
0 2/ G (1 * <P B—+6*P
0o 2/ G (1 * <P B—+6*P
0 2/ (1 * <PK B-+6*_




< 9 119

0o 2/ (5 (1 * <PK B-+6*P ! * <PE B-+
6*PF
#
0 "M/ 6 (1 * <PK B-+6*PFl * <PE B-+
6* P K
0 B/ 5 (1 * <PE B-+6*_
# +

L] 0 I"#SR SO

<i$ 07 - ( (1 ( ( "BE > 1 F
E 1 3 ! 2 1 1 1
_ 2 1
0”.+>(®) ( ( &
8%)
)< | =>=
* !
B+ B ( ( A 1 3 ( (A (
5 ( 2 2( 2 ( AC # (6. /%
"Hr > 21 0 (3 0 ( (AC2 ( (
0 2 ( I (3( 2( 3
8 ( ( (1 (1 C
« 7 ~C o (( L O Y R ¢
3 ( M (' 16B /H6* /
(! ( 1{< C |




< 9 119
* !
> ( 2 0 (! (1 C(
« 7 ¢ M (1 ( (¢ S
( meJ (' 16B /H6* /" (! (
F 1{: < |
4 B ( 4( # (6B /H 1 (  ( &
6 1* 3 ( aC (( ( 2
(C ( « J ( ( ( ac  (
( ( 2 ( )( ( 1 (!
( 2 ( (767
6 1* 3 ( 4 (( ( 2
LAl ( ( 2 L CCC (
«c ¢ 7/ 1 (C (
6 18 2 3 4C (( ( 2
)( (A(C2 3
6 1% ( aC (C 2 )X
c ( )( ( (1 CCC
/ ( (! (C ( ( 1 (203
( C 1 ( ( 1 CA(C2 (A
1 ( ( 1 ( 1 ( () 1
ccccrceHe 7 11 C ¢!
- /P ) 2(1 @ ( d ((
(2 0 ( 1c3 (
o e  (( (2 0O ( 1
( (oo 3 d f ( )(
/7 ( d e ( ( 2 f2 (76/ 76
/ 2( ( (oC 3 1 (CC (
( 1 o( 3 ( 1 1 (
( 4( 2(3 ( (¢ ( (
1B J/ (3 20 ( 1(
76/ ( ( O (1B J
6 1* ( (
3 C ( 4C (( (2 ) !d
LAl (A CcC C (4 7
1 (C (
1/ (2 O 1 -7 « "+
B J B ( 4( (y 1 C (
6 1 3 ( 4( 2(1 (767




< < 9 1Ig

* 1 T,
6 1 3 ( aC | 2(1 (76/
6 1 3 ( aC 1 2(1 (76/
6 17 ¢
6 1 3 ( a4 1 1( 76/
6 1 3 ( aC 1 1( 76/
6 1 3 ( a( 1( 76/
J (B (3 ( * + (B J (
( 2 (A ( a( "76/ 6*6B6 /H
—*"4Hg 9 (A (! ( 76/ (1 (
1 4 - (3 (1 —./P ! (76/
( 4 J () ¢t -7 C (
403 2(3 ( (A2 B J2 76/
3 2(C (1 (
76/ B ( ( ( (1 =.7P # ( & —./P
#CC ( (¢ 7 ( 20 )C ( CcC ¢
7 ((66*6B6 /H Q6**H76/ 66*6B6 /H —*"+H-"
/Q-
$(780°52 0 " ( 1 —./;
- & 2 1
0”.+2(%) % 0 2
8%)
)7 <§
- 2 1
0”.+7()
8%)
); "<t




X.! .1b. (1 Inll —./P P ((6B /H
Lo ( 1 'dl  —./P 7 ((6B /H
01010 ( 1) !¢l —./P P ((6B /H
ol 4 ( 1)( 'g'l —./P 1 ((6B /H
i$= $"8G’0=57 (* 0 (" ( "6* > ( 1 1 37 "6*
1 K E 1 3 ( ( 1(¢( F
- 2
07+ (¥) * s
8%)
); < | =>= >,
* '
"6x < 20 1 ( 3 (
0! ( 2 3 3 ( (
5@
=6"80/ < 1 0 (30 ( ( 3¢
(
S @K /7 00" ( "e* < (1 K B (
(¢ 2 (3 C CC( 1 3 « ¢ 1( K
=" " 2 1
0.+ (® z
8%)
);’<$* == ==




< < 9 1Ig

* 1
* < " ( 3 -(1 (3 (2 3 2(
6 1" (
6" ((
6210 (
B-+6> B ( (A 3 ( CC ( (
25 ) 2 1 3 ( 2(
J ( <P g (
6 1> ( (
6 7TQ ( 1 O 2¢(
J (¥ <PKY C (
6 1 ( ( 1
6 1 1
6 1 7 (1
6F7( e 7 (I
J ) ( #* < PEY ( (
6 17 0 ( ( '3 ( (
( )(
6 17 0 ( ( '3 ( (
(( )( A
6 17 0 ( ( '3 ( (
(( )( A
6 1 7 (1

6K7( e 7 (!

S @ %2 0 /80 7 (1 * <Pp B—+6*P

1-_ 21 . 2

0”.4+7()

8%)

); <t




< 9 119

* 1
( ¢!'J
Q ( 'h
B (B w2 - 0 0 / (1 * <P B—+6*P
.- 2( " 2
O’,+’($)
8%)
)7 <§
* 1

oo 2+ AC C (

B (B w2 - 0 10Q / (1 * <PK B—+6* _
720 " 2
0.+ ()
8%)
HES
* 1
(( (C'h
(« (!

(( CCtm




< < 9 1Ig

B (G K2 - 0 0 / (1 * <PK3 B-+6*P
* <PE3 B-+6*PF
7= 2- " 2
07.+7() #
8%)
)7 <§
* 1
7 C (C'h
7 ( Ctd
7 C (C!m
F 7 C « ((C'4
-K 7 ( (C!n
-E 7 C (!
-Z 7 cCtw
B (G K2 - 0 0 / (1 * <PK3 B-+6*PF
* <PE3 B-+6*PK
7.-2) " 2
0”.4+7()
8%)
)7 <§
* 1 , ,
7 e 7 ( (« (C'h
¢ e 7 ( (« @




< 9 119

* | |
¢ e 7 ( ((!2
.F 7 e 7 ( (« (1
S (B %2z 0 0@ / (1 * <PE B-+6*P ! |
T -2 " 2
0”.+7(® #
8%)
) <¢
* !

C ( (R ('~
7 0 ( (R ( !~j

¢ acc ¢ ¢ (4

_F ( 1 (R ( 'h;
.K ( 1 (R ( !'i;
-E 7 0 ACC CC <« (' 45
.z 70 1 (R ( !'h;
L 70 1 (R (i
"/ 0=0
0
/7 (( (1 ( 3 ( ( ( 1
kK1 ( 003( (2 3( !'% #(((<6"'8Q/ 2)( 0
2C AC ( (3 0 ¢ C( ( (
3C ( ( 2 ((C (A C ! C !k ((

2




< < 9 119

Elastoplastic
% contrlbutlon

1 2 3 NIELINKS An extra link is

[__J l__J l__J 4\ tj added if the

_ _ weights do not
V|sco_elas_t|c sum to unity.
contribution

L 4

L A ( DB 1 3 ( ( ( (
: ;¥CI0 .
k . % K
/7 ( 1 C 0 CAC2 ( (t@ac( 1t 2 ( (3
( ( ¢ 1 (3( B3 C C (1 ( 2( 1
( ( 2)¢% 7/ 03 ( ( ki ;v 1 «
(3 ( (! 3( 3 2
% - e T e
1 ( I 3( /7 C (1 ( 03 2( ( (
¢4'1 3 3( ( 2 1 ( oC1 ! ( D(
A 3 ( (« o) ( 3 M( (
(4 ( 3 C 1 (

09 0@0 B @)87

A ( 1IC ( ( ( ( ¢ 3 ( (
( ( /7 ( C( ) C(
C ( ('2 0( (3C 2 2 (
(( @ 4 " C €< !




3 ((l ( #)(d L ( ! I (
( C ( (( « 1 («( '3
2(3 (
k kI kI I*
/7 ( ( C ( 2 1 ¢ e ( (2
B+ 2)(C (( (1 km "1 ( ( ( (!
Ik ( ¢ 3 2 )H)(C2kl" 0 ¢ «(
( (2(C (1 o( 3 J ( ( 11 ¢ (1
3 2 )( 2 Q o 3
k1 oli
3 ((o  (Q 0(( ( « ( I G ¢ ¢ (
3 ( ¢ 1) o ! (G ¢ (4 )
( ! O 2k C ( ¢ ( ( CA A C ((
« 3 O« ( C «( ¢ J C 0oC1 (( 13(
3 ( ( (1 ( 2 2 (
L lCRCLCp*
Q( (( ( ( ¢ ¢ (A 2 1> <
B—+6* #(4 ) I ¢ 34
&
J C ( ( ( (! ( 3 200 )C «(
1! (¢ 2)C CC ©( ¢ 2 (
«C CC) X ( (
1+ I+ L +¢ k k%
Q((+ ( (1 «a ¢ ! r ( 200 )C C ) X
J 3!3( ( O I ( 202 ( ) B ( (
(
o
L
3 ((
8 sis 8 k —kit9
O B (MDY oW (o1 ) ( 1 (B-+
6 * < ( ( A )( 3 3 (
k9 k9 + k9 + +, ¢
T+ ¢ 2 XC ( 2 «( (v (1 C ( C (
( 1 ( (A 1 1 CC(




J (( ( ( 1+ C 2 ( u!
( 1 > 31 C (1 (¢! ( ( )(
k ku *
/7 (O 1 (( ¢ ( 0(
u V. ovu i
3((v & ( vi ( ( J 1 3(
(D( 1 ) ) 1] (! Ve Ny H
J (¢33 HC (O 31 (MC H(C ( L) 2(
2

8%7 009 c"

/7C C C ( (A (

JCchi, f£
2o Loy, re <t
3(C C( C (C 2 ( ! C X 2(
¢ O C € ( ¢ 700 1 o2 (>>/

a o fl-k Wy bW J, Wy -

(3 ! ( ) B ( ) 2(
(7 (1 (6B /H."6 6<<" 6H*" 6 ~“H.* /" "/ #B /H F
4 ¢ ( 2( 3 (6 ) (
6
7/* 5# 85
9 +
6
7/*
>/ ;1<0
;1< TH* ;
+
>
6 = -
7/* 5# 85
9 +
(00




< 9 119 v s s <

ny 2(( ( )( 2( (A w™MC HC ( 1 TMC )(

< 8% C %~

J ! C( ( (C 2 ( « Ws 7 CO ((
( ( (CAC
d: # 824/
Wy h@vs
/ ( ( ( (( 3) 2( 6B /H/Q6°B-H6* /-H
0" —.* /' H ”66.#%B /H LL
G #  &25/

ly  —{haree] -

/ ( ( ( (( 3 ) 2( 6B /H= "J'6+H ~66.
6B /H K& 3 ( A
oF 3; #H o &26/,
s d %
Wi h8J@9 84i9 1] C WClWa" <
Q4 ¢ C C ¢ «(
-t < 3; #H &2171,
We hagy C21lavg
3 ((gp Rt Ysg ><lg
$ $ ¢ C *
(2C (1) «( 13C ( 3 (3 C ( L ¢ (
¢ 3( (
S S
n n
3 ((3C (s n «( ¢ (A O ( C 0
( (3C ( (2( 1 ( /(s n (C 2 (
C O ( C (< 1 ( 1«
3(¢ YW (! k s ntJ ) ( ( ( 0 3 2( 2K
( C #(C4 (@ 0O X C (AC




< < 9 1Ig

) ( 3J3J 0O ) ( ( (R ~ ~'3C (1
( ( 3 ¢B-+6*P B-+6*P F§
S s ~S
n n ~4n
/7 ( (( 3 (! ( ( ( 1 (> M ( Bk?
3((B duB ( (A ! ( - Tyt 3 C-t!3( )(
1 ( ( 3N #B—+6*P §
3 3 ) o~, .6 “uf 3» ul'?,»l
€
- - ~d_’6 Uy
1 ( ( 3N #B-+6*P §
3 3 1 o~ ’6 uuu 3> Uy " »
E
- - ~d’6 -» »
/ (> M (1 0 2 ( 3 -t Q((3(C (uf, 8" u, !
3 (B, D) u uy | ( C 2(3(C C A
(» (fJ 3Mtuf | ( ( (1 3 1 (» (
fl3 (I 371lu, ( 1 ( (1 (» (2 ( (
cOa ) (
/7 (( (R ( 2( 2 CC ( ( 1 C (
FCr Co) 200 C «( ¢C & ( 1 C( (R ( (G5
D(C #~ ~q -H G ) ( ) ) (  '3(
(1 C ( (CcC ¢ ( (R ( MC 2 C O )
( (N D( (1 3
& # o &24/
J ) ( b ( 1 ( O 2 (( (R € ~y ~d!
11 (( C «( (4" (
( O ( 2 0 ( C X[
~u i i 4
« 54
3 (( ,#m2( Fe ( 11 ) 2




< 9 119 <
0 tms%Dlmg i - o ,
n 4 t 82 Dn g
n== CD D, imo/$$" ") s 1
/ ( ( ) ( 3 ) 2( 6B /H86 67 *HO" -—-6* /"
B /H ZEW (4 ( ( ) ( 1 ( ( (s no(
<y F& ( ! 6B /H ZE! ( 1 (R ( (
2 )1 ( 0o 1 2 ( ( 2 0 ( 7/ 31 (
C ( 11 ( 0! 1 ( (1 C 11 C (
( « « ( (+Ct O (C 14h, P 0 # ((
. K1 (! .E.L1 2 0 "l6GB /H6* /" ( 2 3
) ( (¢ (31 2( (# &G ) C 1( (
1 1 J ¢ (! 3 3 ( (A #
& (G ) (7
6
7/* 5# 85
9
6 :
77/ /7 ;/°>0
>/ ;1<0 < /?."
+
;1< TH#H*
$
2 "1? 2 1>
>/ ;1<0 < /?."
11< TH#H*
$
2 "1? 2 "1>
6
7/* 5# 2& ;>
9 $$$$ $
2;1°> (15*
? 2 "1?
+
$
(( '3
1 i E 1
< C <




< < 9 1Ig

6B /H6* /" | F 6B /H86 6> *HO" -—-6* /" !3( )(

3 ( (3 ¢ X(

y F

00 e E
3 ( ( ( (3 (¢ )( (
(( Q 30(! ( ¢ 20 O 2C (2 (
(20 (C ( (R ( )( ( 2( ( ( (
/7 2( (Al ( ( 0 ( ~j 4 ( 20 0(~; 413 ((
4 ( ( ( « 0J* 8 (B /H86 67 *HQ .676* /" H*=7
7671 ( M((C (1 (3 (
7/ ( ( (( 3 t* <PK 2(1 ( ( ) ( 3
= <PE2 (

~u J_WB

3 (( ( C ( M 1 (2 C ! O B (MC X

( s W C (C 31 (( ( (1 3 C
(
3; o &217,
J s 44 r ¥Ci
g h8398,9] C U Cla i
34 C C C C <«
P 7( e 7 (! #B—+6* P Ki

W hag C11374

3((gp RL4, B < ><
J  ( ( « C ) ( 3 (G J (
« C ( ( 2() (1 C #(C AC F
&
6
< +6J" 6HB /67" *HQ" /—""6 CMC )( «
1 (( (rcCcHC 7 C 1 0oC 3 (




< 9 119

(03 DI QN ¢ ( (
(-%>* 2 (") (3 2
T g
/7 ( ( 2C ¢ O( 3 (1 3 2 (
1oHS %$& T (% (
Mot 2" ( 1 0587 S
eM(C )(

s ¥
I %0 WB




< 9 119: <
< 9 119:
( (2 ( (1 (6 = /77=*H
.= 76HI*="+
- 2 1
0°.+7() 0 2 | $% Q@ 0
8%) 5 5 5
); < =>= =>= ==
* !
B"+ B ( ( A d 2( ( ( (
-6’B -C (2 Y('+ (A ( (2 P ((
( (A 1.B/ .2( 3 "1.6°B _6°Bb (
bpC ' C -6°B H)(C (C ( (2 ( 2 (
< o
.6°B - ( (2 Y('+ (A ( (2
( 2 ( C( ( (A 1.B7 . 2(
3
.6”Bb - ( (2 Y('+ (A ( (2
( 2797 ( bC( ( (A 1.B7 . 2(
3
/Q6X. = «C ) ( ( (4 (R C #0 °(
0 &
! 1 ) ( ( (4
(R (
11 = fi®l ("+ 1 )IGD ( ( (4
(R ( # 4¢& 1 1C
¥ 4 4¢
* >p * ) 1 .6°B 1 1 (
B/ . ( (2 (A (
6 7.6°B




< 9 119: < ., <

* 1
6 1.6°B YO+ ) ( (2 # 4
1 1 QO ( rC ) C ) (
( C 1 (¢ 4%
6 1.6°B YO+ ) ( (2 # 4
1 1 (M )( 848 1 (
( B /HZ> J B /HZ>! ( 4 (
(( (A2 -=/7 6B /HZ”
6 1.6°B YO+ ) ( (2 # 4
1 tMC XC ¢ (# 4483 )(
3 ( (
"/ 0=0
U0/ 2 8SRQ /7 ( 1.6°B  ( ( (H (Y3 (!
3 ( ( C ( «( v C C (¢
70/ - F5 $(°$ /7Q6X. ( (( ( ( (4 1
(2 ( (y ¢  ( @ " 2 C 6 m} !
3 ((m ( 1 ( 1. @) ( ( (4
(RC 1 C (Y ToC (Y 3 (' (C ( (4
(R C ) ( 3 ( ( ¢ X1 (R ( 1
1O «( ( 2( ( 1 ) ( ( (
1 C ¢3CC ( ( (4 (R (
#( 6B / 6B /H ++H/Q6°B *H6X. "— & ( (' (
( C 2 ( 4  ( /7 ) ( ¢
(R ( « C C C <« (4 (R C 7 (( (
(4 (R ( ( 0(( ( - (
«( C 20CC ¢ ( ( MCC ( 1(4 (R C 1 (
0(( (y ! I'1/Q6X. © C« C ¢
( (4 (R (1 (
((C8075% 08778075k O/ HHE22 M 6B (A ( 6°B
6°Bb (2 0 D(! ( ( (2 / 2
( (2 ' (A() (! .6’B!.6°B .6”Bb! ) (
( (2 ( 2 ! T ( C C X




< 9 1190:
< 9 119:
J ( (
- 2
07+ /$ /
8%)
);’<$* =>=
2.3/
- 2
0%.+7(®) 0 g
8%)
); < o : :
Y223/ | KK KTk K KKK KT (o 5 5
” !
o B ( (A 20 (
I ""H”=1 (A ( 6 — /?—=*H.—"6H "~
H.”6 ( (1 ( /7 ( ( ( ( (
¢ "H' (A( 6 — /7—*H.—76H "*
-° o ( 1 ( Y (b P&




< 9 I110: 9 ,
* 1 ,
.6°B ( (2 1 ( Ll ( " ( !
6°B oC 2C ¢ H(+ (A ( C (2 (R
( 1 1) ( ) «C ) (
( 1 «(
+ (R ( 1+ I 3
+J (R ( 1+ J ( ( 3
* .8+ X (A (+ 1 3 e (
/7 0=0
0 7/ 2( (A (! ( G5 ( 1
( «( (7 C ( 2 I ( { -1 “E
3 (( C € «( ( C ('] l
14 ( C ( ( -7’6 ( /7 () (
1 j3'4 -76 ( ( 2(
20 M2 <7 vt 7 ( 1.e’B ? af R VR " V4 Y 3
)( ( ( 1@( ( ¢ @&
C. lel £ e - i& i<tz
K
3 ((e ¢ C Y3)X ( ( DA (
C ( ( ( ( ! TN A
1" 4* (470 < $ 1 < .6°B 6°B ( (
2( (5 6°B 3 ( ( ( (A ( (A 1$% (
( (2
770 S 4t 20/ < ( B'+ ( !
6B /H 6B /HF ! { & |! i<tz 1 (1U( ( (
( C e (3 ( 2 « <
Voo N T2+ 2( ( «( O (1
«C Y3
2 "$AS" 02 * .8+  2( ( (A ( (+ | 3 1 3
C. lel £ e - f YKi& i<t:




< 9 1190: 9 ,

3 ((X O 1 AC2 (*.8+AC 7(C (
)( I+ 1 3#(C°C 0& 20CHCC3C (* .8+ X
C A 1 (1




< 9 119: : -91 - 1 <

< 9 119: : o - |
) 2( (
6
/ ( ++H.”-.6"/ H+6.6 +6 6 AC (C (1 (
( 15 ( (
0”.+7(®
8%)
);’<$* == ===
* , ! ,
B"+ B ( ( A 1 3 ( ( CC (
s (1 ( « # ( O 2@ ( (
o 3 & J (4 (! $6% (1 I
6B /H6* /" (G OF
* '+ d('+ (A C ( ( cC C ¢ (J76V 0(
3 (2 ) ( A(1GBG(C (/'B6
oC 3 (2 )  AC (7 O
( (AC( ( ( 16 ( ( (
"/ 0=0
rorae? /0 0o( 3 (A ( 3 ( # (4 ¢ ( I
& 1 ( (3 106 /( #  J’6V & 3 (
1  /"B6 & . '6B /H ++H.”-.6"/ H+6.6 +6 ©6H
J’6V 2( ( ( + #J”6V=6 H+-B " H +H+"

6 /HI”6V=6 H+6.6 +6 /&

-075"08"( G774 0"3."$ 2 W/ ITETS TS ( ( (1
( C XC 16 ( ccC ¢ 3 ( (3 2




< 9 119: ;91
(1t CcC CC X A( ( 1 ( I3

15 (  CC C(
JBeh - 207502 * - /7 ( ( ) ( (A( (
3 2( X( (2 ( ( > C AC 16( (
o 3 " ( 1 (5 ( ( 1* "+ o 3

O ( C ) K[ C (

( 15 ( (1*="+ (C (

55708 < 40 -<” (S 05Tt 1! ( I
#66 16B /H6* /" ( 2 o 3 B ( (
# ( (&3 2( ( (1




< 9 119:D <
< 9 119:D
/ ( ++H.b6*6 /7" ( * 4
3 ® (( « 7 ( F ( IE L
( 10 (! + (C ( 4 (
C ( (/7 1€ C ) 2¢ B. (KF O (
EKZZ O <( ( ( 2( ( “C  2(
0 /7 2
0 2/ G (
0
0 2/ G (
Ui 00 22 %0 152 02
0 2/ G (
% t t t ) t 0 0
0 2/ G (
0 0 0 0 2 2 2 2
0 2/ G (
2 2
0 2/ G (
) 0 2
0 2/ G (




= < 9 11g:p

LI 0 I"#SR SO

_ 5 ,
0”.+>(® 0
8%)
);’<$* =>= 1
* |
B"+ B ( "+1 3 ( (O (( C (
+/ .6 /7 (1 (O (( « (A #(CC 02 3
617 (2 (C (A
671 2 ( (A
8./ 2( 18 (1 (
6 7+ ) (L1 (
6 77C ( (
—-/ B ( 4( +#((B /D /’—_" H6* /" 1
( C ( &
6 1 3 (4 (C (2
( ( ¢ ! Il 3  6+6J" 6H ——~+"
/6H —+6
6 1" 3 C 4 (C (2
( ( 2 L C
(7 (d ( / 1 ((
(
6 182 3 ¢ 4 (¢ (2
)( (A( 2( 3 3 G+6J" 6H ——7+"
/6HO6 /-




< 9 119:D <<
- 2 1
07+ 0% 00 22 %0 %2 02
8%)
* 1 :
+}~ + (( ( ) 4 g H~P e #(C C 0 2(
3¢
- 2 1
0”.+7(®) % % % % % % 0 0
8%)
- 2 1
0”.+7(®) 0 0 0 0 2 2 2 2
8%)
- 2 1
0”.+2(®) 2 2
8%)
* 1 :
-}, - (0 (( 4 3 (( +/ 6#(C ( 0 2(
3% FP ¢! LP I




<< < 9 119:pD
-2 2 1
0.+ % 0 2
8%)
* 1
X! b ( 1 nt —./P
rol ( 1)( dl -./P
- 2 1
0”.+>(%)
8%)
* 1
+ I+ 1+ ( 1)( gl -./P
"/ 0=0
/7C (2 (C (A 1 (0 (( (M(
Ji welne  Nexle
g Ngul.C g 1
QC (I C C ( C (P C C ( M ( M € (
( nge. ¢ C C 2 C (O (( (R C g C (CC
( ¢ "1 C ((( AC ! g ( C (( ( )
/ ( 2 ( (A 1 ©® (( M(
W Yanedne C Agilsg
8 A8NaeJNaeC 8 1
Ql (fwe C C (C Y(@42 (( Ag (C ( 2 ( O«
(R (




< 9 119 9 J-
< 9 119 9 ,
/ ( ++H — H6X. " ( 1 (# _ &(4 (
$ 2 & ( ( * + /7 ( (! ( (1 (6B
( / ( ( (C (
_ ; :
0’.+>(®) _ 0 _ 0 ) 5
8%)
);’<$* =>=
” !
o +1 3 (- @« ( (
* vy J ( ( | * gy ( )("+ (A
(- ¢ (R ( 1 (1 ("
(* "+ IB=*/1* "+bl  B=*b (  ( 3
( (1 B=/ (A( (- (@
RC C 1 C "CC C
1"+ D! (- (4 (R ( 5
B=*/
B=*/ (]_ )( )( 0w gy
o SR R G ¢ RC
( ( : 11 ot (
- (4 (R ( ( ( (
(5 B=*/ " B=*/ P 3( | % oy
B=*/ ( 1 ( — (4 (R ( ( (
(
8=/ (1 3 2 <+




< < 9 119

* | |
* "+b * Y('+ (A (- ¢ (R ( (
( ( 1 1 (1 ¢"pC ! (-
(4 (R ( ( (
(5 B=*/b "l B=*/bP 3(!'* "+ B=*/
(1 (- ¢« (R ( ( (
B=*/b (1 YO )( 2 * "+b
"/ 0=0
<( )O ( - (4 ( ¢ ‘ (( &1
«C ' C ( ( 2 ( (( ( J(C2
W, W, Cc¥E_¥E_. 0
( ( MW Jd ( ('3
( 3 N (C D(C
We W oy ¥E. ¥E. -y "
QU (~ C (( ( 43 ( ( 3 (( ( A




< 9 N9 A < 9 J: , <

< 9 N9 A < 9 J:

/ ( ++H/Q6°B *H6X. "— ( (4 (
2 ( ( * + / ( ( (! 0
( 2C (C ( ( ( ¢ ( ( 3 ( (
1 ! 6B /H’6 =*/ /H.* /" "/ 6B /H .6 " *H
=7/Q-/7-." - (4 (M( ( (1 (
- 2 1
0”.+7( - 0 -0 2 - 2
8%)
);’<$* == ===
* I
"+ +1 3 (4 ( (
* J ( (1= ( )+ (A
C ( (4 (R ( 1 1C ( (G
(¢* "+ IB=*/ !'* "+Db! B=*/b ( ( J
( (!> "+ B=>/ (A( (C (
(4 (R ( ( C 1 < R G
¢1*="+ DC! (C ( (4 (R (
(5 B=*/
B=*/ (1 (2 =+
* * Y('+ (A ¢ ( (4 (R ( (
( ( 1 1C ( ¢ "1oC ! (
( (4 (R ( ( ( (
(5 B=*/ "LB=*/ P 3(!'* "+
B=*/ (A ( ( ( (4 (R ( ( (
(
B=*/ (1 (2 =+




< < 9 INn9g A < 9 J:

* | |
T ARG GO G G R
( ( 1 1 ¢ ( ( "1 ! (
« @ R( ( (
® B=*/b "l B=*/bP 3( 1 * "+
B=>/ A(C (C ( (@ (R ( ( (
(
B=7/b (1 (2 * b
"/ 0=0
1 C ' C ( ( 2 ( (( ¢ ) 2
We W 34 40
( ( ( W d ( 3 ( ( 2 ( ( ¢
C 't (( 1 ¢ ( (1 C (

3, C v 2 7 U 2 ( ¢ C X
2

By 1} 4 4B ¢
J ( ('3 ( 3 L (G

WKL WKL }N 4 4'_KN_LN

KL KNz IpNaepLae &
3 (C (= ( (

~ K44~
QU (-~ C (( ( 43 ( ( 3 (( ( A
3CC pe C C ( ( 3 (( ( A
J # (& ( 3 ¢ C 1T MC( ( b (
1 C ¢ ¢ ( I O ¢ (4




< 9
" rCc C ¢« (( «( 1 C (
3 1LYy (C (3  ( ) (1
I ¢ ( bCC ) 1 C ( C( (
3 )( ( 5 ( C ( (A (
< ( ! 3 ( D( 3 ( ACC
( ( 3 ( A 1 ( ( 7 ( 1 (
C ( 2 C ( ( « «( q0) 1 C 1 <
/ 2( (3 3 « ( cc oW
¢ ¢C ! o CcCC 7 ( 2 ( 1(
( ( (2 (1 C (
- 2 1
0”.+ () & $ $
8%)
)’ 7 <§* =>= =>= =>= =>= =>= :>:) =>= =>=
AIGRT2 0O ( ««( (1 ( QO Qo/
) 2( 5+ 7= 7= M QO ; !
C * ( 2 CC > 2¢ 1 Qos; ! ( * (
« 2 cC )y 2(¢ 12 QO Qo/ ( DC ! (
Q0) 2( 3 2(( ! Q0/) 2( 3 2((
S (
- 2 1
07+ # +
8%)
), 7 <§F =>= =>= =>= =>= =>= =>= =>= =>=




< < 9
2770287 0Q+A( (1 ( ( (= 4 (
( 2 (A( 7 ( (40(3 #0% ( (
>/ 2 1
0@ | % 0 2 o 0 2
8%)
); 7 <§* === === === === == ==
- '
o ox ( "
"+ "+1 (
64 ( 13( 1 Yy ( 2(L (
( 3 ( (1= (°C OF
Vv 64 ( 13( 1 ) ( 2( ((
“( OF
* ( /7 ( 13 (C (
°C OF
J 6V 2 1 C C 203 ( 1 (
( ( ¢ 2 3 2( (
( ( (C ¢ 2 ( ¢ ( (
/7 C(C 2 ( A ¢
( ( J76V 2( ( ) (203
(( « 2 7 (( 2( 3
2 (( ( " J°6VP ! (( 3 2( (
( 1 (
QO 2( 1) 2(3 G G T G ¢ ((
,( 0
QO/ 2 1) 2(3 «( ¢ 1 ) ( «
" ( 0
* NI *L " AC ( ) 2(tel ( ( +(A(
Q0] QO/7) (# 4 1Ly ¢ ¢ @ °«

0




9
e L
° ° ®
< o ./ o >
\.\ o /
f1.0" 2 QC (Y C(C CHC <« (1 C (!
( CCC1T CCC B Mg v & CCCHC (
(1 (! ¢ O ( ( C C 1CC C &
* ! , ,
X | b (1 ( (
X 1 b (1 ( ) (
"/ 0=0
A* $ A*E QO 1 ( 2( 1) 2(1 3 (
( 1 O 2C C ( ( 1 QO/ (
2( 1) 2(1!1 3 (3 O (1 O 2 ( (
1 Qo/ () 2(3 2C ( L O 2( (1
C(C 1t O (3 (B ) 2( ( (
2 1 C '2 « O 2¢ ¢ ' (S
) 2( ( QO (O 2(t ¢ ( C (
( ( A(
ANGZT02* 08 " I ( ( ( * 4 3
( I R G A ) 2 * 3 Y
1 C 1 ( ) 2(
2(Y (1 ( C C <« ( 22370 (




<

9

( ( 2(2( 3 (
2 333 (
2 ( ( C ) ( ( 2 ( 2(
< 9 AL(8702 * 0
< &0 -<” Ve * .U "
i K K#t ( &Z# & F# ( QE#
#H 1 L
' F F
1 K
1$ /$ /
'
$6U10 #7$ Dis( $ ST - 3. w0 < (
5 ( 0 (( -
(3 ( (( (2 ( (
/7 (U (A C ( ¢ ) ¢ CCC(
( 3 ( "l 1 @4 (
( C 1 (
*$-7 - 3. 870 7/ ((5 ( (2
( ( 2 < 30 * 2 3 .
( 2 7D S Lz *( @ 2( ( ( 1 P> 1 ((
( 6 G o+ ( 1CC ( (
+
vy — - Vsuprghoo Vors¥o k¢
K
3 ((

- %

%o o] éxl

C8——




< 9 < 9
< 9
/ B ( /7 ( 7/ ) 2(1 2( !
(! (C ( * o+ 31
( Y
) 2( (
9
(o(C 3 (
>,
>,
/ (Y ) ((
- 1
0.+
8%)
); 7 <$ =>= =>= =>=
1 J*="+0( 3
- 1
0"+
8%)
);T<¢ | =>=
B"+ B ( ( A 2( 2C (
AC # ((G. ~/8




* 1
. B«
6 |
|
+ 4 14 (1 7C 0 3(2 ! (!
!
+7 7( L # (1 7( 0 3C2 ! (
L
> 70 F(A (1Y !
O /C ) R C7) (203 K 2(
0
) ( (@ P
"/ 0=0
ST 20 $C / ( ( ( 2( 2(1 A (
# G T ( @ (! (( ( (!
6B /H 13 2 ( (
1o /5iS1 470 /(4 2( 1 ¢ (
3 ( 7« 1 (1 («( Do C (
o ( 1
2h scl
! PC8 C9E
ay scl
! FC8 C9E
w0 7 ( ) 2 2(C  $MC )(
%2 * (. ) ( ( (1B /H6* /"
0.¢C /s $ U /ESL W 4 (C ( (
¢ (2
J - < f
3 (( ( ! ¢ C 3)C !'< CCC (
f( C (




< 9

8,1 B"2G”0 54°% J (J*="+0( 3 I (20
A( ! F! 2( (A (! 2 ( | ] |
A( ( ( 3 0(2( ) 2 (3((C (20 | FI
¢ C Ont C D(C2
1
F
<
n F Wy,
¢ ( ( D( C (3
C O ¢z )( ( I ( (R (
z:¢! . E< W
3 ((E< ( ccC (y 20 !
Y C ' w CO (




, 9
B ( /7 ( 7/ ( ) ! ( (( 2C )
(! 0 ( ) 2(! (C (
1 ) 2(
(CC ( ( ! ( C ( 1 ( (
 C ( 1 ( ( (HXOE ) " «(
3 (4 )( ( Ot ( -*07 ]}
/7—*H'B.*" "/H —*=/"— o ( ( (# (C & o
M ( 7C ( ( (1 (( - > M (
I ( (1 J ( # C (
C ¢! ¢ ( 'FH K& ( ( C CC
( 1 C ( C ( I (
( ( ( ( ! C ( C O A (
( 3 (1t ¢ J C ( (! ( (
( (
>/ ( ( ( A 1
( (=l ( 0 ( (
1 (
2 ( (
#
(o(C 3 (
# > #F 1 3%
> #K 1 3%
77 02
79/ G (1 (-"/0-0( 3
79/ G (1 (-"/0-0( 3




< 9 .9 < 9
0 29/ G (1 ( "-0(3
0 17/ G (1 ( "-0(3
0 29/ G (1 ( "-0(3
0 2/ G (
b 2 & $
0 2/ G (
&
1 g0 IUHSKITSO
047 7407 54 (1 -"/Q-0( 3
_ 2 1
0”.+7(®)
8%)
% !
B"+ B ( ( A 5 ( 2( 2( 2( (
AC # ((6. /%
1_ B (
6 1! I N
67 11 | (
6 1! | ( () (G (2
(1 (3
»7 ! | (1 (




* 1
p ! | (1
7 ! ! ( (
047760°5% 0 7" (1 -"/0-0( 3
. - , X
0’.+7(%) 8
8%)
* 1
8 7 ¢ (1 (
87 B! ( ( (
8 sl ( (1
-/ B (4 t((J (B (B ( + (
( &
6 1~ 3 ( 4 (C (2¢(
( ( ( 3 J (B /7 (d (
1 ( ( 1 ((C C 7 (e (
(d ( ( (
1 (2 ¢ ! F< ( (
3 ( 4 ( !
C ( cCc C A 2(
2( ( ( 03 (! 30
¢ 3 C v C 4 CcC
2 )( C 1 (1 ( (2 ¢
(76/
6 1~ 3 ( 4 (C (2
A ( ( 2 1 ((C (
¢ (d ( / 1 (
C (
6 18 2 3 ( 40 (( ( 2
)( d g 2( 3! 3 (+6J" 6H ——~

+"  /6HO6 /-~




* 1 o,
6 1= ( 4C  (( 2 X
c ( )( ( (1 CCC(
f(J (B &7 ( (1 (C ( (
L 23 ¢ ¢ 1« ( 1(
A(2 (A1 ( ( 1 ( 1
( () 1 (ccccrccHe 7 11
ccCc vt =-./P ) 2(1 (@ (
d  (( (2 0 ( lc
3 ( O e (( (2 O (
1 ( Y 3 f (
)( / ( d e ( ( 2 f2
(76/ 76/ 2( ( (0( 3 1
CC ( ( 1 oC 3 (
1 I G ¢ 4( 23 ( (¢«
( (1B J7/7 (3 2(1 (
1( 76/  ( ( O (1B J
6 1~ ( (
3 C ( 4C (( (2 H(¢ ¢
I Al 3 AC (CC (4
/ 1 (C (
11 £° | ( ( "+#((6+63" 6H —-"
+" /6H &
8 ( 1 16 ( CC ( JG(
CC «( 2 ( ( (C 7«
(1  C ( "8J J 2¢ ( !
() (18 2( K ( (( "8) /
( (C (
"8J * (1 16 ( CcC (" !
$h( 780 54 0o 7" (1 "—-0( 3
- ( 2 1
0”.+7(®)
8%)




< 0 < 9 9

$H(780°58 0 2" (1 "—-0( 3
> _ ( " 2
0”.+7()
8%)
$H(780°58 0 2" (1 "—-0( 3
s._ ( " 2
0”.+7()
8%)
* | |
B"+ B ( ( A 5 ( 2( 2( 2(
AC # ((G. ~/&
’__ B (
/7 (! ( (E E )( 4
( (r < (
/7 (! ( (E E )( 4
( ( ( (
[ [
EE /7 (E'E ( (E E )( 4
./ B ( 4 #((J (B (B  +(
( &




¢ C (¢ & 20

2( ( ( 03 (1 3 0

| (<

( ) C 1 (1 ( (2 (
(76/

1 3 ¢ 4 (C (2

LAl ( ¢ 2 L CCC (

¢ 7 (d ( / 1 (
C (

78 2 3 ( aC (( ( 2
)( d g 2( 3" 3 (+6J" 6H —-"
+"  /6HO6 /-~

1 ¢ 4 C 2 X
c ( )( ¢ 1 CCC«(
#((J (B ¢/7(C (1 C (
L2(3(C ¢ ( ( ¢ 1
AC2 (AL ( ¢ 1 (
( () 7 !l
2(1 ¢4 (

lc

(
(
1

(76/ 76/ 2( ( (0( 3 1
CC ( ( 1 0o(C 3 (
1 b ( 4( 2(3 ( (<«
( (1B J/7 (3 21 (
1 ( 76/ ( ( O (1B J

[ C
3 C C 4 (C 2 HC ¢
A3 AC CCC (4

/ 1 (C (
11 £° ( ( "+#(((6+63" 6H —-"
+" /6H &




<< 9 < 9 9
- 0 et 26"/ 0 175 (1 o( 3
- 2 1
O 0% 0 2 & $
8%)
* |
X!l .'b. ( 1 Al —_./P F
I ( 1 di  —./P
B J B ( 4( (Y 1 (C (
6 1 3 ( 4( 21 (76/
6 1 3 ( 4 1 21 (76/
6 1 3 ( 4 1 21 (76/
6 17 ¢
6 1 3 4 1 1( 76/
6 1 3 4 1 1( 76/
6 1 3 4( 1( 76/
J (B (3 ( * + (B J3 (A
(A ( 4 "176/ 66*6B6 /H —*"+H3 3
9 (A (! ( 76/ ( ( 4C1 -/
- (3¢ ( =P ( < 4 3 2
3 (A( 2 B J2 76/ 3
"l —./P | ( 76/ ( (4«
"Q" J 1 M (C ( D #l (C (
&
6 17 | IN\! 2121 2 ( (
67 ! IN ( D( 3 1 6




v 9 , < 9

- 0 8t 2"/ 0 27 (1 o( 3
- 2 1
0’.+7(®) &
8%)
* !
0!0!'0 ( 1)( cl —./P F
+ I+ 1+ ( 1)( gl -./P
76/ ( 1 ( 2 ( 41 ) 2¢(
1 —./P # ( ( & - /P # ((C(
(&7 ( 2( )( ( (CC ( ? ((66™
6B6 /H Q6**H76/ ! 66*6B6 /H/ Q6**H76/ ! 66*6
B6 /H —*"+H-"/Q-
" 6J J C aCC C C ( ( AC 3 6 "/ *HJ- BH
°6J6°6 6H86—B6/” D ( ( (
6 1 —M
6 I1-
"/ 0=C
80U W< - &7 (  ( 3 ( ( ((
(A (




9 < 9 -9

3 (( 1 4! ( )( 4 (A (
( 1 ( 1 ( (4 -~dietf 7/ (
o (11 ( ( (AC(
B

o7 T 1, - - 1

o _ B

° 1 1 1,

o B8 B _ __

1 o 1 1 1;

o i e

€ ) Ty
3 ((

B B B B,
T T4 5, 7Y 1, 1T
0"3."$ 2.,$ "5"$ "$& 1 /581 / (1 (5 ( C C (
2 (2 ) (G(( 3 (r 3 0o
. AWV
friction
/ ( (C ( M( c O
( (

(G (O I ( i i 16 ;67! ( ¢
i i 3 2(( ° . "6e7:6 ! ( .77 (
. . ] .7 AN ( AC 7C C(C
i | 16 :6 67:6 ! « ¢ . | 1 (

6 ;6 6 ;67
( 2( 0C 3 ( ( ((C 1
( C ( cn ! ( M(C 1 ( A
( * +
AIGET02* O Q7 ( (1 3 )y 2¢ (
I ¢ 0 ( 3 (( (! 11 E ( )
2 2(( $S(MC )( w2 * . (- M ( (

2II




< 9 9 < 9
#i/*>.8 )/@.9%*>= D/>%-/ 7=- *&0J /&)%/ K )/@.4%*>=0/&)%/ *=-
07.47(5) G oT=o &0 /8)8/ K 7=- 2
+(1 ( C M ( ( 2n
+( ( ( n M ( ( 2
+(1 ( C M ( ( 2
F +(1 ( C M ( ( 2\
K +(1 ( C \ M ( ( 2\
E +(1 ( C M ( ( 2w
Z +(1 ( ( I M ( ( 2
L +(1 ( ( \ M ( ( 2.
+(1 ( ( M ( ( 2m
M ( ( 2
M ( ( 2
M ( ( 2.
< "0 - THO" &S0
<(3 XX X)O@B 1 3* + A ( ( ( 1
C (C C 1 ( ( ( 2 ( (
<(3 ( ( C ( (~dietf «(  7¢(
—./ ( J (B (A ( ( -dietf (1
(CcC 1 ( «c ¢ C 12 (A ( ( / (
-dieif  ( (A(2 ( =./ 20M(2 A 2 (
f4 /(M (3( 76/ (  66*6B6 /H —*+H—"/Q— (66
B6 /H Q6**HB "+ 3 C C ( ~diet f ( (1!
) cccc ¢ 1  ( ( (3
~/J (B B ) (Y3 1A (A ( (
2 ( ( (6B /70( 3 (66*6B6 /0( 3 (
(A (" C ( 1 (A ( 4( ( (
CC ( )( ¢ ! (3 « ) 2(
¢ (& 6 — /7—*H =7 &




< 9 < 9 -9

J (C (! (76/ ( ( A( (13 3 < (
-./P | (76/ (C AC (M( (1 (C ( C (
( 7/ (76/ (( 6B 7/ ( 1 ( -/
( (! 76/ (  2( (A(1! ) (C ( ¢ 2
(. 0Kl 66*6B6 /H —*"+H->/Q- / (76/ ( ( (-77Q-
) 2(1 Y (1 -./ Y ( (767 ( (6B 7/
1 —./P #((J (B & ( 3( (78/ ( ( C(
( (( () (1B J#1) 2@ 1 (6B /0( 3 < B J
3 1 ( ( ( 2(3 (

/7 (C (31 ( MCC € 2(3(C ( C (
( # (1 3 o (C ¢ 1 ($ (% ( & J !
(f «( 3 ¢ CC( (d e ( (
3 ¢ v et ( C ' CaC(
)O 5 (A2 ( 3 ( ( ¢ o0C 1 CCC(
(( ¢ 2¢ (€3 CC (

( L (fF ( 2( AC2 (CCC B J (
( | —_/P ~/PF ( ) 20 ( | —_/P
G ( OC d2¢ ( AC (g ( 7 ( ( C «
( (d ( ( C( 1 (

( 3(C -/P  ( 3 ( 4 |
C C  (CC 20 2« (03 (!

(C ¢ ! (-dietf «( ¢ ¢ 2 -7 (
A( 2 2 (f 4 3 3(3 J C (
3 5 ( (1 ( ( (CC ( 0 (!
( ( (2

K ~C~K &

(~ L ccC ¢! - ( N ( 1 CCC(

~ (2 (76/ (( (6B /7 2 3 2( )
(1 ) (( ( 166*6B6 /H Q6**H76/ #6*6B6 /H/ Q6**H76
(~ ( ( (" -B.P 16 6 /'— H Q6**
Q6** 3 6. /H —-B.— "/6#. “/H —-B.— "/6H/ Q6**i "I
(" C ( 2(0D(C

( ( ) (767 (( (B 7/ ) 2(!
2 —./P —/P 14 ( 1 ( 3 Y)  2(#2
(J 8 ( 176/ 41 —./P 11

( ( 3 (1 ( ( ¢ 0
[GREN ( ILEL 11zt 1z oz F




< 9 -9 , < 9

- (80 &47% 74 T 1.0t <
e
7
8 6
c =axb
V14
4
P .
D ~— e a is set parallel to the
av 1 X line segment connecting
b=vy-a—== ab=0 p to the element center.
d is set parallel to e,.
input(p) {a} {c} {b}
- CH s DA (4
c=axd c=n
. h/_l_y 4 a=a n ainput n i
c is orthogona . = Qinput ~ T a
a,d are input. input
to the a,d plane The computed
axes do not
depend on the
a element. b=
= cxa
b is orthogonal
b=cxa tothe c,aplane d




9 < 9 -9 ,

2 1 Ch "$2

V' Taken together, point
p and vector v de ne
the axis of symmetry.

J a= bxc
—

\

/s

c is parallel to the segment
connecting the element
p center to the symmetry axis.




3$57

*/165 4z _#0- %&4$

1*% TRUT *% GPS VT QBSU

* - _ 0
- *% QPJOUFS UP NBUFSJBII 4> LEE0- Wi

¥ -*% TFU *% GPS ULJT NBUFSJBI

'*015 BYFT BIHPSIUIN  BH

17B62/,”B"237,21°
(cocirse2/ 3 N BYFT DIBOHF BH

*/165 4: _#O- %&4$ o1 -1 -1 QO
1*%  QPJOUFS UP QBSU oo Bo
HO5™ "t =, EFGBVIUT UP 7 7 7 Wo
AL B, PQUPOBI % % % Eo
% % % E, PQUIPOBI #8&5" =, EFGBVIUT UP
|
[ N v
51FO IFU
%PFT ULJT B By e ()
FIFNIFOU 1BWF D ByTE, > — 5 QQIZ -
By BOE Ey C Dy TB —F
=, JT OPU EF OFE
~ [
ZFT 3PUBUF B BOE C
CZ = BCPWU D

Y

$BIDVIBUF B C BOE D GSPN
Qo Bo Wo BOE Eg BD ZFT
DPSEJOH UP **O15 TFF

"'O015 HVSF

3FUVSO B SINF FWPIWF B C BOE 3PUBUF B BOE C QOIZ
C BOED D XWI UIF FMFNFOU CZ = BCPWUD -

!

.0 < 73 3 3 31 ( (C ( * + ((
( (OC -~dieif 1 (




< 9 < 9 :,
1000000000000 10
10000 00000000000 10000 00000000000
00000 0000 OOO0OO 000 00 0000 CIO000000 00
I0000 0000000 0000 Og 0000 0000 DIO0O00C 000
00000 DOO00 I DOO000D O Omomon Oy
v OWOmOoo Oy
— | 0000  Og! 0000000 00 O
10000 00000000000 v
N 0000000000000
00 DO00000 00 CIO000000 100dd  00o0odoooogd
00000 DO00000 00 000000 000 0000 0000 000
¥ OO0 CI0Om 0 0000000 00 CIO00000
1000000000000000000000 < DOoborooom = 0ooind Og
= oo AL
000 OO0O0od 00 OO0 : oy, (DO 0100 00D
OO0 OO0Oo00 00 0000000000 000000 DD”DEDDDDDDD %DDDDSDE DDDDDDDDDDD
0000 Oy 0000000 00 O e

0o v O 0 Oog
0000 DOOO000m00
moiao
0000000000

00itO0ooo 40 00 000 0 0004 Og
000 O 000000000 00 0000 000
: Li0oooioo O 0ooo 4000 ooooom
TP P P T TP PP PPTTPPPPTPN | y\

00i0oooooooo

0oo

ugaom
0i0ooo Ooo oo

O e O §

000000 0 000 :

Uy 0000o0o 0 00 0 00000 :
0 : ;

004 O DDDEI]D 004 O 00000 J

Y
boo 0000 000000 a0 :
00 00 000 0040 :
00000 0 _ 00 5
00000000 > ———t 000000 oo oo\,
00 000 0040\

1.0"< 23 3 I ¢ (  ( "+
( =148 ((C (7

000 0m
00050 O

?

<



< 9 , 9B, <
< 9 , 9B, <
/ B ( /7 ( 7/ ( (! ( 0 (
( 3 ( 1 (M( )( MC D( (
) 2(1 2 #«Q (* /7 & (! C «(
- 2
0’ (® 0
8%)
); < == === === === ===
- 2
0’ (® &
8%)
)7 <¥
* '
B+ B ( ( A 5 ( 2 2( 2(
AC # ((6. "/
g B
6
"g (
6/ ( " (3 (B
76/ QO ( (('-b~/b 0
( ((ra2ri ( 3( (
(7 (C°C "1DC P CM( ( ((




< 9 , 9B, <
A
E,—
Yield | .
Stress
E
n -
n o
.......................................... =0, kinematic hardening
—’—v =1, isotropic hardening
1.0"< 76 2() 3 0O
3 (0 G O ¢ a ¢« 14 (
( 1 ( (1 (2 < ( )(
* [ |
” ( ((!'nt 3 ( Q?
««C o0 "pC !t CM( (
J eM( ) ( I ( (C (
0. J 1 (M(
6 I ( ( ( # (@ &
6 1) 1 #( (
"/ 0=0
G50 2/°% ( 0 &< " ( (1 (
3 ( (3 ( C (1
C 8W9
2
3w ( «c 1 )
( C 3( 1 3 ( 1 ( 7/
( (me (2 7 D(
A0 "$iI$1: 0 77¢"0? > ( ! 2 10 (
( 2( ( AC 2) ~V2( 3(( J ~V(




, 9B, < < 9
P C D)o ( ( (2 (
3 J (B J ( '~P !B ( B ( !
6B /H" =/7=_" H6* /" H.* /"1 (5 ( ( ( ((R
( =< (O« 2(B ( ( ( ! C ¢ '2
1 c ¢C ¢! ( ( B (  (
(
AVGET02* 08 -/ ( (1 3 @ 2 (
#:/>.80"+7()) G )/ @.4%*>=
7 0 ( (
7 0 ( (
7 0 ( C ¢
F 7 0 ( ( ¢
K 7 0 ( (




< 9 , 9: , 9A <
/ B ( /7 (F/7C ( C CC ( ( (R ( 2 A (C 3
( 4 1( C ( (3 C 2(
(A(C!2 13 G =« ( ( (!
(( (A ( C ( (2 ) ( 2
( A(C (C ( (! 6*— +H/Q6”’B *H*-— +H =706!
6*— +H/Q6”°B *HO *" 7%*6
- 2 1
0”2 (®
8%)
- 2 1
0”.+7(® # .
8%)
- 2 1
0. () E +
8%)
- 2 1
0. () - +
8%)




< 9 9 A < 9
- 2 1
0’.+7(®) $ $ $ $ $# $+
8%)
-2 2 1
0747 () 0 0 0 0 o# 0+
8%)
_ 2 1
07.+7(®) # +
8%)
* !
B"+ B ( 5 ¢( 2( 2( 2( (
AC # ((6.
,_ B (
/ /C ( / ( G ( 3 ( ( 4
3(
6 ( I « ¢ (/
( | C ( (/7
*.Q ( (R (C 1 ( (4 ( 4
"8 ( ( ( C ( 7/
6/ ( ( C ( (/7




< 9 < 9 . 9: C9A <

"/ 0=0
<0 -<” "/ ( ( (1 ( 1 3 (
1 ( ! (v (r 2¢ )y 7C (
1 ( 204 ( (
] b q4aC Iy
3 (( (C «( C CC ( ( ¢ ! ( (1
¢ ' b  ( ( d ( ( 7 (
(R (C 1 ( (4 (A ( ( «C ) 7 ! (
( 2¢  (
p 14
3 ((} CC ( ( CC ( ( (4 (R (!4 (
(1C ( ( ( ( ( () B(
(!
d d<:_WJ
3 (g CMMC H( ( C O « ¢ ' g
() B (W HXC ¢ 7( ( 1 ( C (
( M(C 3 ((  ( ( ( (
(A ( : 3 )( ( 2 1 (
( (1 ( C ( ( ( O( 2 ((
( C CC C ( C X
_f &
3 C «( (3 (
<> " 30U S TG &S ( 3 ( ( ( (
( ( C ( 2 A (C 7 ( 3 2((
(! ( C ( (1 ( ( ( A ( "1
( ( ( (! (A ("8 6/
A2 * 0 (P / ( (1 3 (¢ )
2 (
#:/*>.8 07+ ()) G )/@.1%*>=
TacC cC «( (
( € ( (




8%)

< 9 19 <<
< 9 19
/ B / (K C X « (1 ((
¢ 2(1 2C 2 A(C 1 ( M(
 ( 1 1) ( 2( )
- 2
0’ (® (-
8%)
- 2
0”.+7()
8%)
- 2
0”2 #
8%)
- 2
0”.4+7()
8%)
- 2
0”.+2(®) #




< 9 < 9 ,9 19 <
-2 2 1
0”.+7()
8%)
* !
B"+ B ( ( A 5 ( 2( 2( 2 (
AC # ((6. /8
. B (
8 (
>= 7 0 1 (1 O°P
( 1 1 ( 1 2( 3
(! 1 ( 1 2( 3
(1 1 (1 2( 3
. ( ML O (1 (49 &
o - o) (
6 1
6 1 C ¢ (
" 6J =(C AQC C ¢ ( bpC ¢ ¢ C 7 CQaccC (
( ( A(C2 (0(3 6 "/ *HIJ— BH?6JI6”
6 6H86-B6/> / ( D(C ( O
( (
6 1M
6 1
* '+ * d('+1 (O ¢ (¢ @ 1 1
) ( #2 &+ (ACH CCX(
( ( 1 ( 1 6. - 0( MC(C (
3CC O C Y ( C ) (
o ¢ YO ¢ ( D ] ( (
(2 O 1] 2 ( "1 (U 2(
(( ( ¢4C ¢ 2 C < C CC (




tension

< > Vv

Volumetric Strain,In —

‘—’7‘_‘—’—‘—’_' Vo
The bulk unloading modulus is used

Pressure Cutoff Value
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y Piecewise linear curve defining
the yield stress versus effective
plastic strain. As illustrated, the
yield stress at zero plastic strain
should be nonzero.
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Typical unloading
curves determined by
the hysteretic unloading
factor. With the shape
factor equal to unity.

Typical unloading for

a large shape factor, e.g.
5.0-8.0, and a small
hystereticfactor, e.g., 0.010.
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