
!

!"

"

#

!

!$

#

#%"!"

$

&

%

!'(!)!*!&!%"!""!$)++'")"&

#

&

#

'

#

(

#

)

#

*

#

+

#

,

,-./0-/1/-2034356708 905.0//:.05

#

;34<!"#=3<!$#>76%"!"

!

#%"!"#,-.<1/-2<90505<

�X°±

8�Þßà´%áâ

ãäåæçèéêëì}~

_W�

#

,

#

�

#

���

!

É²÷Ø()'�<dz

#

��

!"%%$N"

(

#

)

#

üAC�DEFG·ç4HIJKôÀ+-LÛ

!

�Aì�qÊVDeéKL5ï%WêÓ

!

��4JK/û�

�

"

¦�@A5ï

(

MÛÝ�c9FN�OvÝ�§�

!

�²C��%JK/û��ØÙÚ%

"

BHIJKôÀ+-LÛ

ôx*9F

!

Ã¶ùúr@C�DEFG%LPN�

"

*+,

#

DEF

#

JKôÀ

#

+-LÛ

#

MÛÝ�

#

N�OvÝ�

-./012

#d$'+A++&A!!####

34567

#G

%"!"

$

+

%

&

678 -òAü&'c=>UFP

!\ó�É6

,

�1�

!!N'N%"#

:

#

É²÷Ø()'�<dz*

J

#

IJÂL

,

°³T¾

'

##

¡t�°()H��

#

r��°ÇÈvÆM

A½�³H��ÂL

#

�s�³ûH5�ºbr

��HtW!sx\

'

Ïñq°³~Úþá/�

PQ

#

¤���

*

�ïûÍH°H��

#

ql`¤

Wk°³H��º*xB5�

'

��

#

âùi¥

()qr��°3áH�)/oaü

'

ª�4�

�lr��°a©M�Iâùi¥67T¾

#

q

�rT¾ùÅ�+ów�#~uÃHcz`

#

®

¯Mâùh'°l

#

¤��¾<§*ëìuÃH

�ÎD��º³û<§À§

#

Ï³�a©H�I

âùi¥67T¾É°¢i��êÒr�°³H

~Ú��º°

$!#%&

'

)*

Oí���Gg

)A)*

²³´µ¶·U¸¹ºop

lÄ

!

�Ð

#

o�a©H

!a$

°�Iâùi¥

67T¾ùÅÉÄ

'

ðN�

!%"

`Ê¤�;¦ÙË

*°¾äh

#

eÊðN:¤�;¦ÙË*T¾e�

Bä

'

ðN�o,NôùÅ

#

ðN:�Z

#

"�o

6�

#

$�*½7B¤

'

ðN�¤�6?

*

bhâ

ù�

!+"

*�°N

!$"

Bä

'

bhâù�

!+"

bâùi¥67T¾H;u}

S

#

VWÂp��

!&"*

Ô¤¨

!'"*

1p�¾�

!("*

�p�¾�

!*"*

Êp�¾�

!N"

�Þ;0K

�

!!""!!!"

2XÆ

#

r�

#

p��

*

Ô¤¨D�c�

¾�y5É

#

Þ;0K�

!!""

*�p�¾�

!*"

�y

#

Þ;0K�

!!!"

*Êp�¾�

!N"

�y

#

;)

�

#

id¤��èaj�c�¾�H�¾pH:ã

8¥¦âùHUH

#

r�p�âù¿j

#

��âù

i¥

'

�°No67T¾HÞºØS

$+&

#

uof6�

�p7�

#

7�ö÷°³�T¾Ó@HWk�p�

\jpHHY7

#

f6�)<��ðNp�æðN

�¾:H6$

#

ºõ�æoðN�¸6

'

)A+*

²³´µ¶·U¸¹º�»J¼

ê°³qûÍ`~Úæ

#

qä�ûÍH�

e

#

°��°½¿QB�áñ

#

ðN:äPðNB

�ðN�óñ�áñ

'

êðNL`áñ

#

�67T

¾z<p�~,æ

#

ðN�"�6p`Ò

#

a;6

$B6?

*

bhâù�¾e�°N

#

q6$¾Bb

hâù�æ

#

��c�¾�ez<Ð�ë�

#

©6

$VBÔ¤¨�p��¾e�°N

#

p��o»L



¡¤ùÅ

#

Vêp���ìp`ã8Þ�pHæå

ÜÞ

#

p�~,VW®�°NÖ7Z{8p�¢H

Þº:áâðNHL`áñ

#

âùHÂ6$¾BÔ

¤¨�p��æ¿Q

'

(1) (2)
(3)     

(12)     

(11)     

(10)     

(9)     

(8)     

(7)     

(6)     

(5)     (4)     

Ä

!#

67T¾ùÅÉÄ

##!!"%

°½

#!%"%

ðN�

#!+"%

bhâù�

!$"%

�°N

#!&"%

p��

#!'"%

Ô¤¨

#

!("%

1p�¾�

#!*"%

�p�¾�

#!N"%

Êp�¾�

#!!""*!!!"%

�;0K�

#!!%"%

°�

##

êðNLeáñæ

#

�67T¾z<��~,

æ

#

ðN�"�6peÉ

#

�°N�H{p7Z{

6$Âf6�¤�bhâù�p�ðN�"�

#

ê

ðNB�ðN�áñ^@[Êæ

#

6$V¤�Ô¤

¨¾�ðN�

#

êêñ^@�½æ

#

{u��qì

o°³êë��äPH��âùH

,

.êÞ;0K

�

!!""

�

!!!"

ez<;¶ë�æ

#

6$B1p�¾

��¾

#

�æ�¿QHâùHoi½

+

/êÞ;0

K�

!!""

;¶

#!!!"

ÜÞæ

#

6$BÊp�¾��

¾

#

¿Qi¾âù

+

0ê

!!!"

;¶

#!!""

ÜÞæ

#

6

$B�p�¾��¾

#

¿Q�2âù

'

úÓë�

!!""

ÜÞ

!!!"

;¶

#

�o�2âùë�

'

+*

çè'��^

+A)*

½¾¿`´µ#$mn

%A!A!#

���������

6$ÂðN�B6?¾eâù�

#

Ââù�

Ô¤¨B6?¾e�°N�

'

fÞ�ßâù��

ìp`o

5

6

*+N!

)">&

9

$

$

P

%

$

E!B

%

$"

$

$

"

" !!"

ô

!!"

�

#

9

%

6$�@

+$%

ðNmÝ

+P

$

%

ðNêñ

^@

+B

8"

%

¾�Ô¤¨H¾]zh

+ $

"

%

Ô¤¨

mÝ

'

fÞ�ßâùHo

\

*+N!

)">%&

(

$

%

5

6

*+N!

)">!%&

(9

$

'

P

%

$

E!B

%

$ "

$

$

"

" !%"

%A!A%#

���������

�H¾]o¾�Ô¤¨H¾]*¾��¾�

H¾]x�

#

Óâù��ìHp`*Ô¤¨�ìp

`

*

�¾��ìp`B2

#

fâù��ìp`o

5

6

*+NC

)$Z

%E+

!

Z

!E+

+

E!'Z

!

" +%Z

%

EZ

!E+

+

&

%

!+"

ô

!+"

�

# Z

!

) %E�� 9

B

$'

(

%

$

+

*'

E

$N

*

( )
"

+

Z

%

) %E�� 9

B

$"

F

"

+B

$'

(

$

*'

C

*

( )
"

+

Z

+

)%(

(

$

%

P

$

1 ��!% + $Z

+

%

EZ

!

1%(

(

%

$

$

P

%

$

E�� !' +

B

8\

%

¾��¾�H¾]zh

+$

*\

%

p��¾�m

Ý

+N

*"

%

p��¾�Þ�Ó@

+C

*"

%

p��¾�Þ

��p�]

+F

"

%

Ô¤¨Í[

'

fÞ�¢âùH

\

*+NC

)">%&

(

$

%

5

6

*+NC

)

!'++!$

# �1�

#

2

,

c<67T¾Hr�°³�Iâùi¥()IJ

#



">%&

(

$

%

!

'Z

!

Z

%E+

!

Z

!E+

+

+%Z

%

EZ

!E+( )
+

%

!$"

%A!A+#

�����������

�¾�i½Þ@¢

#

âù��ìHp`

5

6

*+̂H

)

$

$

9

+%

B

$'

$

*'

C

*H7\

1B

$"

$

%

"

E

( )
$

%

P

%

$

!&"

ô

!&"

�

#C

6H7\

%

p��¾�i½Þ@

'

Þ�i½¢âùH

\

*+̂H

)">%&

(

$

%

5

6

*+̂H

)

(

$

'

9

!%*

B

$'

$

*'

C

H7\

1B

$"

$

%

"

E

( )
$

%

P

%

$

!'"

+A+*

ÀÁ¿`´µ#$mn

%A%A!#

����� 

\

8+N!

)">%&

(

$

%

5

6

8+N!

)">!%&

(9

$

'

P

%

$

E!B

%

$"

$

$

"

" !("

%A%A%#

����� 

\

8+NC

)">%&

(

$

%

5

6

8+NC

)

">%&

(

$

%

!

'Z

!

Z

%E+

!

Z

!E+

+

+%Z

%

EZ

!E+( )
+

%

!*"

ô

!*"

�

# Z

!

) %E�� 9

B

$'

(

%

$

+

8'

E

$N

8

( )
"

+

Z

%

) %E�� 9

B

$"

F

"

+B

$'

(

$

8'

C

8

( )
"!

+$

C\

%

���¾�

mÝ

+ Z

+

)%(

(

$

%

P

$

1 ��!% + $Z

+

%

EZ

!

1%(

(

%

$

$

P

%

$

E�� !'

+N

8"

%

���¾�Þ�Ó@

+C

8"!

%

���¾�Þ�

�p�]

'

�âù

*

½âùÞ�¢âùh'°l*¾âù

h'°lÔ"Vq<���¾�Þ��p�]ä

P

#

�

C

8"!

kC

8"%

kC

8"+

'

%A%A+#

������ 

\

8+̂H

)">%&

(

$

%

5

6

8+̂H

)

(

$

'

9

!%*

B

$'

$

8'

C

8H7\

1B

$"

$

%

"

E

( )
$

%

P

%

$

!N"

ô

!N"

�

#C

CH7\

%

���¾�i½Þ@

'

2*

���î´ï¡

oMIJ�Iâùi¥H�ã

#

«)

>7D47Va

,.HI4.0^

éS�`Úh'°l#~ëìuÃ

#

ëì

ØhlÏ

!

�Ð

'

7

)*

ÂÃ)#

�  h�

6$�@ 9 *&" ^5/H

+̀

ðNmÝ

$ "A"' H

¾]zh

B

8"

*B

8\

"A'%

Ô¤¨mÝ

$

"

"A""$ H

p��¾�Þ�Ó@

N

*"

!% ^=/H

!̀

���¾�Þ�Ó@

N

8"

!& ^=/H

!̀

p��¾�mÝ

$

*\

"A"!" H

���¾�mÝ

$

8\

"A""( H

p��¾��p�]

C

*"

"A""& H

��Êp�¾�Þ��p�]

C

8"!

"A""& H

���p�¾�Þ��p�]

C

8"%

"A""' H

��1p�¾�Þ��p�]

C

8"+

"A""( H

p�

a

���¾�i½Þ@

C

*H7\

aC

8H7\

"A""%% H

�¾<§q

-

���HT¾?<z�ð§�

.

`#~

'

o�<Î�

#

ëì*�¾<§H�eo

%A& KP

êt

"A"+ H

Hm q

#

ëì*<§QRH

�ÎlÄ

%

�Ð

'

Ä

%

�

#!7"*!V"

�ÄòØ¦�ÏâùH

#

âù

Homæ�Ï��~,

#

oÓæ�Ïp�~,

+!7"

Ä¡Ø¦�ÏðNÒî

#!V"

Ä¡Ø¦�ÏðN^

@

#

^@¾<9op�~,

#

^@½<9o��

~,

'

�¾<§Ï³

#

ÐnÄé³i�ñM�Iâù

i¥�ã

#

ÓÐnÄÍ[*Þ��p�]ÆmÎ

#

âùH��V�Qq��~,

#

S\Ü*ëìHù

ã°[�þcÇ

'

�<^@!ºQR

#

q��~,

\ìÞ�¢Ä�ñM�RÞ�pHäPHQR

#

¡

t���¾�Þ��p�]H��

#

Þ�pHÇÈ

�½

#

*ëìuÃHùã°[�HcÇ

#

Ï³¤�

�¾pHH��idðñâùHH�Ii¥H�

ã

#

ÓÞ�¢âùi¥H�ãaÔ³i

#

ZùÅ/

5Çr��°s�³û~Úæ�âùHWk

'

%'++

&

#

'

#

(

#

)

#

*

#

+

#

,

!"

"



10 000
9 000
8 000
7 000
6 000
5 000
4 000
3 000
2 000
1 000

1 000
2 000
3 000
4 000
5 000

0

-35 -0.5 -0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5

10 000
9 000
8 000
7 000
6 000
5 000
4 000
3 000
2 000
1 000

1 000
2 000
3 000
4 000
5 000

0

-30 -25 -20 -15-10 -5 0 5 10 15 20 25 30 35

(a) (b)

/N /N

/mm /(m s-1)

Ä

%#

ëì*�¾<§�Î

(a) (b)

Ä

+#

°¢Í©zD£Úó¤¥`�^@eÂö��Î

3*

ðñÜòóï¡

oM§¨âùi¥T¾z��è°º°H�

�qì

#

{<§�/É°

#

#~M��ºðz³

û<§À§

'

°³��ºVW¤�¡/³ûmR

~Ú#~?j

'

<§¦§«)

-fOa1$N("%!NN'

3

�°��º¡/¿e~Ú<§Âa

4.

$$&

'

<§ßu"q·?Ü5É��^@xÕN

#

r

�£Úó¤¥xÕN

!

c

#

5É<£Úó¤¥`

+

°

¢Í©�^@xÕN

!

c

#

5É<£Úó¤¥e

+

°

�xÕN

$

c

#

u"5É<T¾e¦�®9°�z

+

°¾xÕN

$

c

#

u"5Éq°�m`Â°¾`

'

oM�<uÃ

#

STVdÎ(æû£Úó¤¥

`D°¢Í©z�^@H��oí#~²³

'

Î(æûÍäP°^e

#

£Úó¤¥D°¢Í

©z�^@eÂö��ÎlÄ

+

�Ð

'

ÂÄ

+

i

ù

#

Î(æûÍe

#

�°[w°~Ú��º°��

[½

#

âùr¾�°¢Í©D£Úó¤¥z§m�

^@eÂö�H��r³i

'

0*

OR

4�r�°³H~Ú!Ü

#

a©M�¾pHi

Ol�Iâùi¥67T¾

#

q�rùÅ�+ów

�#~uÃHcz`

#

®¯Mâùh'°l

#

�¾

<§*ëìuÃ�ÎÏ³âùh'°lH®¯b

mÚH

#

�a©H67T¾i)<ð°

#

��ºð

z³ûð§Ï³

#

Z�Iâùi¥67T¾id�

�H��r�°³H~Ú��º

'

+'++!$

# �1�

#

2

,

c<67T¾Hr�°³�Iâùi¥()IJ

#



)

#

*

#

"

#

+

!#

i3Æ

#

ýãú

#

#

#

ü

#

2

A

r�°³iOT¾DrOâ��H

��ñë

A

¨+'²

#%""'+%(!&",N"+%N!"

%#

#

#

ÿ

A

c<67T¾Hâùi¥()IJ

A

��

,

���+½

'/©*°³'�

#%""N

+#

iSª

A

67T¾z�ñH'®°ëì�<§IJ

A

()

,

«.

½'

# %"""

$#fOa1#$N(" !̀NN'A

�°��º¡/~Ú<§Âa

A

��

,

�-

¦§���

#!NN'

!">"CA<@?#U;;-A?CDP"@%<B"G%=@,@A""

V"L"BKCNH%#( RC>"D?# $̂DA?-H#"JNC=%<EJ>H"#>%?#>

KG=FI0)D705#YG=fF./#>GF.7)4.0

!R/E7:DH/0D3JT3HH.CC.30/8 BJJ.-/:# G-78/H63J9UI.EH/0DT3HH708 708 1/-2034356# O/.].05!"%%$N# [A?AT2.07"

$8F>=AC<=&#G^.08 3J268:3)E0/IH7D.-CICE/0C.30 _.D2 D2://4/Q/487HE.05_7C8/C.50/8 G--3:8.05D3D2/-27:7-D/:.CD.-C

3J3JJ):378 Q/2.-4/AG-3HE4/\0304.0/7:H7D2/H7D.-87HE.05H38/43J268:3)E0/IH7D.-CICE/0C.30C_7CC/DIE 30 D2/V7C.C

3J-3HE:/2/0C.Q/70746C.C3J.DC_3:̂.05E:.0-.E4/708 CD:I-DI:/A,.HI47D.30 70746C.C-3HE7:/8 _.D2 D2/D/CD87D73JV/0-2

D/CD708 :378 D/CDC23_/8 D27DD2/H7D2/H7D.-H38/4.C7ID2/0D.-# 03D3046D2/268:3)E0/IH7D.-CICE/0C.30 _.D2 D2://4/Q/4

87HE.05-70 V/IC/8 .0 7:/74Q/2.-4/# VID74C3D2/:.8/E/:J3:H70-/3J3JJ):378 Q/2.-4/-70 V/.HE:3Q/8 5:/7D46A

$6"$ G?AD>&#3JJ):378 Q/2.-4/##87HE.0578]ICD7V4/##268:3)E0/IH7D.-CICE/0C.30##V/0-2 D/CD##:.8/

**********************************************

E/:J3:H70-/:378 D/CD

!

Z[%

+++$

&

"

'#O/2:/0C?1#,-27:J@@A,.5074E:3-/CC.057EE4.-7)

D.30C3J3V4.UI/E:3]/-D.30 3E/:7D3:C#W999D:70C30

,.5074E:3-/CC.05# !NN$+$%!'",!$!+%!$%$

(#;7087/4/[A>330/0 >A1_38/D/:H.0.CD.-V4.08

-2700/4/CD.H7D.30 7453:.D2HCV7C/8 30 3V4.UI/E:3)

]/-D.30CA,.5074[:3-/CC.05# !%""""+*",$*!%$N&

*#[3/4H70 GF# fI6F?MA>I4D.03D-2 435.-̀ E:38)

I-DE347:.P7D.30 CIEE:/CC.30 J.4D/:C̀ 7D6E.-748/)

C.50 /\7HE4/708 .DCE/:J3:H70-/.0 7:7.0 -4IDD/:

/0Q.:30H/0DA[:3-//8.05C3JW99[D# M#!N*$+!+!

!$",+*+%+N'

N#[3/4H70 GFA;.:DI74E347:.P7D.30 787ED.30)7H/D2)

38 3J.0-:/7C.058/D/-D.30 -7E7V.4.D63J7:787:C6C)

D/HD2:3I52 E347:.P7D.30 `Q/-D3:E:3-/CC.05A[:3)

-//8.05C3JW99[DAM#!N*!+!%*!&",%'!%%'N

!"#>73r.05)[/05#@.I Y305)170A=I44E27C/)C2.JD

E347:.P7D.30 J.4D/:.05J3:2.52)J:/UI/0-6:787:AW999

1:70CAB0 G9,#%""(+$+!$",!+N(%!$"*

!!#

�¬ã

#

æåuÃ*�)

#

��

,

&/½'��

�

#%""!,&&%&N

UFB%&J".A?_"<=%?#UH"AC=?AC#D7=>8HHB%<C=%?#%#E%(#CB.?BCA%WC=%?#9%B="A%#(

@WdG.)]I0# TGBO.0

!

!R/E7:DA3JT3HHI0.-7D.30 905.0//:.05# K7:V.0 W0CD.DID/3J1/-2034356!m/.27."# m/.27.%'$%"N# [A?AT2.07+

T3HHIA905.0//:.05?/C/7:-2 T/0D/:# K7:V.0 W0CD.DID/3J1/-2034356,2/0P2/0 f:78I7D/,-2334

!

# ,2/0P2/0 &!*!""# [A?AT2.07"

$8F>=AC<=&#12/-74-I47D.30 J3:3V4.UI/E:3]/-D.30 3E/:7D3:3JHI4D.E4/.0D/:J/:/0-/CIVCE7-/.CE:3E3C/8 30 D2/

V7C.C3JD2/3V4.UI/E:3]/-D.30 D2/3:6AT3HV.0/8 D2/3V4.UI/E:3]/-D.30 3E/:7D3:_.D2 D2/C.5074E347:.P7D.30 J.4D/)

:.05#70/_7EE:37-2 V7C/8 30 3V4.UI/E:3]/-D.30 3E/:7D3:J3:C.5074E347:.P7D.30 J.4D/:.05.C788:/CC/8 708 D2/.0D/:)

J/:/0-/-70 V/-3HE4/D/46H.D.57D/8 708 H/70_2.4/D2/D7:5/DC.507483/C03D-7IC/70643CC/C.0 7HE4.DI8/708

E27C/IC.05D2/E:3E3C/8 H/D238A

$6"$ G?AD>&#3V4.UI/E:3]/-D.30 3E/:7D3:##E347:.P7D.30 J.4D/:.05##CIVCE7-/##.0D/:J/:/0-/CIEE:/CC

$'++

&

#

'

#

(

#

)

#

*

#

+

#

,

!"

"


