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The tsunami aompanied by the 2011 Tohoku-Pai� Earthquake brought about serious

damages. Though the damages by storage reservoirs are hard to spot rather than those

by the tsunami, 8 dead men and 124 damaged homes were aused by the break of the

Fujinuma storage reservoir in Sukagawa ity, Fukushima. As there is a high possibility

of the ourrene of great earthquake ourred in the Nankai Trough, the hazard maps

relevant to 57 storage reservoirs are prepared by Takamatsu ity through the ood analyses

for the storage reservoirs in Takamatsu ity so as to redue the damages of a storage

reservoir break. However, it is diÆult to evauate appropriately sine only the maximum

ood height and diÆulty in walking are identi�ed in the hazard map. Therefore, in this

study, the ood analysis at a storage reservoir break is onduted to grasp the inundated

area and ood height for any time. In result, the ood area is more or less similar to the

hazard map prepared by Takamatsu ity. Alternatively, the hitting time of outow water

and maximum ood height are grasped from the analysis though they are loally di�erent

from those listed in the hazard map. Moreover, the analysis suggests that the temporary

evauation to seond oor or rooftop of a house is more e�etive than that to an evauation

site just after the ourrene of great earthquake in the area near storage reservoirs, and

that the evauation site after the on�rmation of stop of ooding is desirable.

Key Words : Storage Reservoir, Flood Analysis, OpenFOAM

1. �� #
&'()*+,H(-./04-6,:<*+AFKL

PQRSTU2011 V 3W6HXQYZ\*]^_`a*+
-)bc.d]efc' 2 gh6ijklBmAFnmo
YU/<pq.BrKstRST<'uv6wTAF-xT
'.*+6woRYty'z{Q.HXQY|}uv6wT
B~mAFiiY��0RSTUZ\*]^_`a*+-A
FK��YYty) 2,000��K��R��.�iAF<B
~S�����@���6xT����y-)����<
� 1,500,000m

3 <�'��QYU���'��<��* K
¡oY¢£.bc 8¤.¥¦AF 124§nSpAF'HXQ
Y (1)Uuv)HX¨�}K©ª«T4-6xT¬<®¯
K°«T'.Yty<±².z{n³®6�'´Qµ¶R:
TYt.*+HX·.uvw�i�'´Qµ¶R:T4-<
®¯'¸¹º6»SU

2016 ¼ 9 ½ 17¾¿ÀÁ2016 ¼ 10 ½ 27 ¾¿Â

ÃV-).ZÄÅZÆÄÅÆÄ*+'³®6HX«TÇÈ
É'�:moRSTUÆÄÊËÌÍB*+'HXQY±².
�@�ÎÏ-+ 6Ð.�>�ÑÒI-)+ 6ÓnÔÕ�
0R��./04-6LPQY/n<mSÖ06×Ø&0T
ÇÈÉ'xTUÆÄÊËÌÍB*+6wTÓSÖ0ÙÚÛÜ
*+Ý6Þpßàá6woRYty'z{QY±².�â<
ãäå6æ«TYtyç'èé�B-xT�@�-)B
~mAF'iY��0TÇÈÉ'xTU/0K��R�>�
).��ê' 100,000m

3 ëª<BìíYtyn�>�ZI*
 6xTÑìíYty.î 57��6ïSRYty<ðñz
{KÕòQY��óôKdS.õ0Kö6÷øùúûüýK
þÿQRST (2)UQ¨Q./<÷øùúûüý6).�B
?��nõ<®E6��TJd:FQ¨5��0RSmS
Yt.�@mHFdÝK<T/n'-~mSUéM).xT
G0<*E6��T�<�C®9Ù�<�S'�4T®9K
��«TI°'xTU4Y.ÍB*+HX®6�SR).7



J<¹{ÅB=Ùßàám$6wTFO�:iX�TÇÈÉ
'xTYt.&�¨m?�-xoRix�¨�t8�QRS
YHFLO';M-~mS±²'xTUõ/-.YtyIÃ
6��T*+HX·<�@mHF]KK8�«TYt6).
�?<�FK9NQYHFdÝ%���ù%	
K<�«T
/n'�40TU*+6wTAFà6K9NQYHFdÝ%
���ù%	
<��nQR.�E�)²*+%���ù
�!Integrated Earthquake Simulator.IES�KMSR*+H
X®6��T7JAFK9NQYHFdÝ%���ù%	

KdoRST (3)UHFdÝ%���ù%	
Kdp6xYo
R.x�¨�t GISm$<�����ù�Kö6�����
K�CQ.õ<2Õ��6�SR��J1�óôKdoRS
TUóô6�SR7J<A¯�73'xT0ò�K��Y±
²6õ<7J<Û�<FO'DdeÇÈnmTwpm>�K
@òQ.õ<¢£KHFdÝ%���ù%	
6H��¶T
/n-.AF<�LÙAFà6<�S6woRX�THFd
ÝÙHF®¯<�á6ïSR8�QRSTUQ¨Q.*+H
X®6)7JAF��-m:.uv6wT?�AFÙ.ßà
ám$�4 4m�F'³®6HX«TYt./0��?<
�FK9N«TI°'xTUõ/-.é��-)�?<�F
K9NQYHFdÝ%���ù%	
K<�«TÔò-xT
'.�F< 1ï-xTYty<z{6"#Q.Ytyz{®
<?�%���ù%	
KdS.&�0Y?�à6<'(É
K8)«TYt6�>�Yty÷øùúûüýn*+«TU

2. 4,MO-./
é��-).35G�ñP�Qù�<OpenFOAM

(4)KM
SR.Ytyz{®<?�%���ù%	
KdpUMSTR
�Sù)TU�óô'ÇÈm interFoam-xTUinterFoam
).VäWXK6��TóôYK<pq.VOF!Volume Of

Fluid�KKZMQRST 2U�R�Sù-x�.[¸\ÉÅ
[ò]Å^_<�ñKæ`nQRSTUinterFoam<öa]
¬b)ë�< Navier-Stokes]¬b.cdb.õQRe�]
¬b-xTU

�

�v

�t

+ �v � rv = �rp+ �r

2

v + �F (1)

r � v = 0 (2)

��

�t

+r � (�v) = 0 (3)

//-.�)ç.v)�fghÊ�.p)¸P.�)iÉj
?.F )kPghÊ�.t)®¯.õQR �)ßU<ñål
m-xTU�' 0<n~)nU<oK.1<®)ßU<oK
p«Um�.ç �niÉj? �.ÝiÉj? � )ë�<w
p6q�0TU/<n~.ßU.nU6r«TçniÉj
?.ÝiÉj?)õ0s0 �

l

.�

g

.�

l

.�

g

.�

l

�

l

.�

g

�

g

-xTU

� = ��

l

+ (1� �)�

g

(4)

� = ��

l

+ (1� �)�

g

(5)

� = ��

l

+ (1� �)�

g

(6)

4Y.Navier-Stokes ]¬b6�SR.t�u 3v<kP
vKqäwPv F

s

nxPv g6l�Tn5b<wp6q�
0TU

�

�v

�t

+ �v � rv = �rp+ �r

2

v + �F

s

+ �g (7)

qäwP)Brakbill�'yzQYCSF!Continuum Surfae

Fore����
(5)6woRq�0TYt.5b<wp6mTU

F

s

= ��n (8)

/<n~.�)qäwPj?.�)Vä<{m.õQRn)|
#}�Û~<�ñm<��-xTVä<K�ghÊ�-xTU
m�.Vä<{m)Vä<K�ghÊ�<H�-.� = �r

� nnq�0TU��6.³bt�u 2v<iÉv �r

2

v).
iÉ1P�
R� � = �r v KMSR 1

�

r� nq«/n'-
~TUëªw�.é��-;M«T Navier-Stokes]¬b)
ë�<wp6mTU

�

�v

�t

+ �v � rv = �rp+r� + �F

s

+ �g (9)

éóô-).ßUnnU< 2UK�pYt.õ0s0<�
Ï6æ«Te�]¬bK�RTU/<n~.ßUnnU6�
�T�fKõ0s0 v

l

.v
g

n«TU

��

�t

+r � (�v

l

) = 0 (10)

��

�t

+r � ((1� �)v

g

) = 0 (11)

ëªw�.�f v K5bn�ò�«TU

v = �v

l

+ (1� �)v

g

(12)

b!10�.!11�.!12�w�.ßUnnU<�f<�KUæf
 v



n«Tn.e�]¬b)b!13�nmTU
��

�t

+r � (�v) +r � ((1� �)�v



) = 0 (13)

4Y.¸Pnf<��6).Navier-Stokes]¬bncd
bKMSRdp'.[¸\É�ñK�p/n¨�.é��-
)PIMPLEKKMST/nn«TUPIMPLEK).SIMPLE

K!Semi-Impliit Method for Pressure-Linked Equation�n
PISOK!Pressure-Impliit with Splitting of Operators�K
�o²&¶YYK-xTUSIMPLE K).¸Pnf<�
Ü�¨�Ô��Kõ0s0��Q.�c'��«T4-��
«TYK-xTU0].PISOK).SIMPLEKn³�<�
�KdoY·.�¸Pnf<��KdS.Ô��'��
«T4-���KdpYK-xT (6, 7)UPIMPLE K).
PISOK<®¯��üý<¯6 SIMPLEK<�ùýK�0Y
i<-xTUï4�.0 PISOK6woRfn¸PK�
tY<q.õ04-<Y�K��'��:mT4-.�³
�¬K��nSp/n-xTU
m�.�¯��á6)��ñåKKMS.®¯v6) 15

 ¡¢�lK.æ�v6) 25  TVD!Total Variation

Diminishing�K.[ò]v6) 2 5 £ª�lK.õ<
¤<v6)�7�¯KZM«T (6, 7)U



3. $ C72;-?��@
3.1. �@B>%����@����

é��6�SRæ`n«TYty)�>�ÑI60	«T
_y-xTU_y).��ê 1,240,000m

3 n[]6B~SY
ty-xTUC�) 1178 Vn�0R��.õ<·.�FÙ

=<¢£.400V¬¡68:*6eoYn�0RSTUÃ
V-).1967 V¨� 2 V¯6&YoRÎä
='d&0R
ST'.õ0ë9.
=)d&0RSmSU
é��-).Fig.1 6p«�>�Yty÷øùúûüýK

�96óô�ÏKzò«TU//-.YtyðñIÃKóô
�Ï64tTn._y<tY!Z��6xT¡y6Br<�
'��«T/n'9��0TU<6)õ<wpm¢£6m
T¨iQ0mS'.é��-)_y\�6�:«T��*6
�EK	SRST/n¨�.¡yK44mSwp6.Fig.1
6p«wpm.Æ\ 1222m�Z� 1477m<�ÏKóôæ`
nQYUYty<�<��)./<�Ï<Æ�ä¨�X�T
/n6mT'.�>�Yty÷øùúûüý-).ðñ<p
q< 300m'z{QYnÕòQRST/n¨�é��-i/
06m�oYUY�Q.÷øùúûüý-)/< 300m ¯
'$/-xT¨KfpQRSmSUõ/-éóô-).óô
�Ï<Æ�ä6�SR.�>�Yty÷øùúûüý6�S
R.�B?��'Û~w�iB~m�Kp«Z� 300m ¯
6.���<�����K@òQYUóô���<ÆI)E
H',:��)�mS'.ZÅ\ZI)��<,S���n
moRSTUm�.ÆI¨�\I6¨�R� 5m�'T�Ù
¨m�<änmoRST/n¨�._yz{®6)\I��
�«T/n'ÔÕ�0TU
óô�Ï<�änmT*qä6ïSR).(â*M1'

y6«T 5m¯3<?�I��ù�KZM«T (8, 9).éó
ô-).1�ü%�6��TßU<ñåm-xT��Kö6
?��K�ò«TYt.�ü%���KÔÕ�0T?��w

��

N

�£

600m

�½�r

�O�r

Fig. 1 Hazard map produed by Takamatsu ity

(2)

N

1222m

1477m

inflow

Fig. 2 Analysis area

Table 1 Analysis onditions

1A
FG��� �

l

(m

2

/s) 1.00�10

�6

LE �

l

(kg/m

3

) 1.00�10

3

5A
FG��� �

g

(m

2

/s) 1.48�10

�5

LE �

g

(kg/m

3

) 1.00

��DN�� �(kg/s

2

) 0.07

�N !E g(m/s

2

) 9.81

"#&'#()* laminar

�i�S.?�I��ù�n³�¯3-xT 5mnQYUQ
Y'oR.�ü%�)+, 5m�5m�5m<�ñ�ü%�nQ
YUm�.�ü%�<B~�Krl6Q.-.º6?�óô
KdoY'.õ<<?��) 5m<±²n+,0/QRS
YYt.éóô-)/<�ü%�JKOKZM«TUéóô
-).ªPQY*qä!�ä�nªäK�«Twpm 35G

<óô�ÏKM0QRóôKdpUõ<Yt.óô�Ï6�
SR.I�'�i�Sn/Q- T.P.45m ¬-.Yty<
�K�� 11mn«T/n¨�.óô�Ï<ªäK T.P.60m

nQYU��6.éóô6�SRæ`n«TßU.nU6r
«TR>�Ù;M«T���6ïSR).Table 16p«U
3.2. STUV

W�ä<XV>�6ïSR).?�I����KH��¶
Y�ä)[��XVä.ªä)Bn�XVä.õQR 4�ä
)��XVän«TU
4Y.���<ê).Yty<��m'*+º�S 5WY

9W6��T_y<_Z��ê'� 80%-xT/n¨� (10).
éóô6�SRi��ê<� 80%-xT 990,000m

3 nQ.Æ
\ 300m�Z� 300m<�Ï6õ0n³äå-��' 11ml

<�K Fig.26p« inow area¨�0n6[0T\]^�K
h]b-óô�Ï6���¶T (11)U
3.3. �@_`abcde

é��-)._yz{·.G0<®9Å*E6��T?�
�ÏK��«TYt.z{¨� 30f.60f.90f.120f
·<?�à6K Fig.3Y Fig.66p«U?�<�L6ïSR).
ßU<ñåm-xT � �Kö6�g«TUm�.�K_y
w�i\�6@òQRST/nÙ.�<�Ü��K 11mn
QRST/n¨�.?��Ù?�Ï^).÷øùúûüý6
p�0Yi<nhÎ6²/«Ti-)mS'.éóô).G
0<®96��T?�ÏÙ?��K��«T/nK#ºn



300m

Fig. 3 Condition in ood!Time=30s�

300m

Fig. 4 Condition in ood!Time=60s�

QRSTYt.õ<0NnQRë�69;KP$TUFig.3
w�.z{D·)�6�i�S'xT/n¨�z{¨�&�
¨ 30 f-.\]8� 400m ¬?�Ï'9'oRST/n
'&¨TU4Y.õ<·)®¯L�n66\�¢�<-)m
:.=!6Z�00m'�?�ÏK3B�¶RST/n'&
¨T!Fig.4.Fig.5�U/0).z{2�¨���<I�'�
40m-xT<6æQ.Z�<I�' 35mn.�¨�Z��
�'�'oRSTYt-xTU4Y.Fig.5.Fig.6 ¨�&¨
Twp6.z{·.Yty¨���QY�'?�Ï'@à6
9'T<-)m:.\�¢�-¨�=!6Z�9'oRST
<).z{2�<ÆZ�6��m�'x�./<Û�<I�
'�:moRST/n65�QRSTU/pQY/n¨�.
?�Ï)?ZÙ���)9'��.(�)\�.õ<·=!
6\Z�9'oRSTUm�.óô�Ï6)440RSmS
'.óô���<Æ�60	Q.Z�K�6~40RSTJ
X����).�>�Yty÷øùúûüý-)?�QmS
n�0RSTU/0).óô�ÏÆZI6��TI�' 40m

ë�-xT<6æQR.JX����IÃ<I�) 41Y 43m

nmoR��.óô�ÏÆZIw�i*+ºI�<�S��
�nmoRSTYt-xTUõ<Yt._y¨�\����
QY6i.JX����IÃ4-�'�CQmSnÔ�
�0TU��6.120fK��Tn.?�QRST���<
pq.��' 0.5ë�nmTIl'Brnm�.Yty¨�
��QY�'9Ï63�QRST/n'&¨T!Fig.6�U/
/-.�>�Yty÷øùúûüý!Fig.1�6�SR.?�
�' 0.5mëª-xT���n.éóô¢£6�SR ��'

300m

Fig. 5 Condition in ood!Time=90s�

300m

Fig. 6 Condition in ood!Time=120s�

0.1ëª<�ÏK*+«Tn.$q�i\Z�?�'9'o
RST/nÙ, �>�Yty÷øùúûüý6��T?��
<lIn ��<lI¨�, �c<?�à6'��QRST/
n'&¨TU
56.G0<*E6��Tz{¨� 120 f·4-<?�

à6nQR ��<�eKp«Ué��-).�>�Yty÷
øùúûüý6�SR��' 1.0Y 2.0mn�ò�0RST�
��<pq.��<ç�QRST*E!Fig.1�	.ë9*E
An«T�n.³ûüý6�SR��' 0.5mY 1mn�ò�
0RST.JX�%��
��}
�ù¨��� 150m¢�

�*E!Fig.1 "	.ë9*E Bn«T�6��T ��Kp
«UFig.76./0� 2*E6��T 10f�n< ��Kp«U
z{¨� 120 fL�«T4-< � �<_Z)*E A -

0.41.*E B- 0.11nmoYU4Y.��'�iB~:mo
Y<)$q�iz{¨� 60f<®E-.õ<< ��)*
E A- 0.59.*E B- 0.19nmoYU
é��-).�ü%�K«$R 5m¯3-þÿQRST/

n¨�.W*E6��T � �6 5m K¨�Y�Kõ<��
�6��T?��nQR9�TU*E A -).� �'�B
- 0.59 -xT/n¨�.?��)� 3.0m nmTU��6.
*E Bi³�69�Tn?��)� 1.0mnmTU�>�Y
ty÷øùúûüý6�SR.*E A<�B?��) 1.0Y

2.0m.*E B<�B?��) 0.5Y 1.0m<¯<�KnoRS
T'.óô6�SRi.*E B 6ïSR)��³�<?�
�'&�0RSTU¤]-.*E A).�>�Yty÷øù
úûüýw�i 1.0m�S?��nmoYUYty'z{Q



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 10 20 30 40 50 60 70 80 90 100 110 120 130

point A

point B

Time (s)

a
lp

h
a

Fig. 7 Time v.s. � at pointA and pointB

20m

340m

Time :  30s

Fig. 8 Water depth at a point A!Time=30s�

20m

Time :  60s

340m

Fig. 9 Water depth at a point A!Time=60s�

20m

Time :  90s

340m

Fig. 10 Water depth at a point A!Time=90s�

Y6��«T�K.éM<YtyðñIÃ-)m:.*E
A6ÃSóô�Ï<��XV6@�Y/n-.*E A6�
C«T4-)�<3�'8C-)m:.�C«T�<ê',
:mTYt.ªP<wp6moYU
�·6.*E AKÆ\]86=g«Tgä6��T?��

K Fig.8Y Fig.12 6p«U/0�<?).z{¨� 30 f.60
f.90f.120f.150f·<*E AK4�Æ\ 340m ¯
<gä?-xTU?6�SR):'Æ�.t'\�nm�.
*E A)?Ñ<L	-p«±�63(«TUm�.gä?
6�SR ��' 0.5ëª-xTn/Q!?|G��4-Kh
Î6?�QRSTn2ò«T (12)U *E A6��T?��
)z{¨� 30f·6� 2.0m.60f·6� 3.0m.90f·6
� 2.5m.120f·6� 1.0m-xTU4Y.z{¨� 150f

·6��T ��) 0.5K��RSmSYt.150f·)�n
�$?�'mSn9��0T'.��' 0.1nmoRST/

20m

Time :  120s

340m

Fig. 11 Water depth at a point A!Time=120s�

20m

Time :  150s

340m

Fig. 12 Water depth at a point A!Time=150s�

n¨�.?��) 0.5m¬nmTU0Hº6?��' 0.5m

-xT±²).Bh)I¬4-?�QRSTn9��0
T (13)U4Y.³*E-<W®96��T�f)\]86.
õ0s0 1.42m/s.1.43m/s.0.82m/s.0.65m/s.0.58m/sn
moYUóô-).z{¨� 60fY 90f<¯-)�>�Y
ty÷øùúûüý65�0RST?��< 1.0mY 2.0mw
�iB~m�KpQRSTU?��' 2.0mY 3.0mnmTn.
2 �<>.iQ:) 2 �<��IÃ4-?�«TYt (14).
[]64�-xTU/<n~.?��' 3.0mnmT<).z
{¨�&�¨ 60 f·-nmoRSTYt._y6ÃS*E
A6�SR).*+HXD·._yz{<60'xT±².
*+'�4oYn³®61:<HF±��HF«T<-)m
:.0®º6<�< 2�Ù¦�<ª6R���'�4T4-
B5QY]'NS±²ixTUQ¨Q.��' 2.0mëªn
mT±².7J'¹{«T60'[]6�4TYt (15).7
J'¹{QY±²6��.ËKÌ�%�üÊm$.�6�:
i<KM0QR�:I°'xQpU4Y.z{¨� 90 f·
n 150 f·<��K*+«Tn.&�¨ 60f-?��)�
2.0mD�Q.0.5m¬nmoRST'./<®E-i0.
6HFdÝK;tT$~-)mSU(â�D��	MÅ(â
JÎ
<�� (16) 6wTn.��' 0.5mëª-xT±²)
'�~.z{¨� 150 f¯-�4 4m±��´Q��
0RSTÇÈÉ'xTUõ<Yt.´Q��0Y'HFd
Ý<K$6mT±²'xTU��6.HF6xYoR).�
���-m:HFc<�ÚÙ�<�fi9�TI°'xTU
HF':F6mT<).ÿh�É) 0.7m.ÿh�É) 0.5m.
�6) 0.2mëª<?�'xT±²nSp�ù�'xT (17)U
õ<Yt.��' 1.0mëªnmTz{¨� 30fY 120f<
¯)HF':F-xT<)fG-xT'.��' 0.5m¬
4-�'T 150f·<®E-i.Bh<I4-ï¨T¬<
�� (13)-xT/n¨�.�ÉÙ�6)HF®6F64�'
ÞpU/062�.?��' 0.1m ¬-xoRiû
�ù
�ÙM�O^<0	'&¨��EM«T60'xT (18)U/
<wp6.'�:ÇÈÉ'xT/nÙ.�f' 0.58m/s-
xT/nK�4�Tn.�É-xoRi./<®E-HF±
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4. _8

ÍB*+6wTYty<z{¨�hLK<T6)G0®
96��T?�ÏÙ?��^KCT/n'x°-xT'.�
>�Yty÷øùúûüý-)G0<*E6��T�B?�
�<oKý%üÊQRST/n¨�.G0<®96��T?
�ÏÙ?��)&¨�mSUõ<Yt.?�%���ù%	

6woR./0�K��«TI°'xQpUé��-).
OpenFOAM6woR�@��>�<��Ñ160	«T_
yKóôæ`nQ./<y<z{<?�%���ù%	
K
doYUõ<<?�à6K0ò®9�n6Ç;áQ.õ<
<?�ÏÙ?��6ïSR8�QYU4Y.õ<¢£<'
(ÉK8�«TYt6�>�Yty÷øùúûüýn<*+
KdoYU%���ù%	
<¢£.��>�'0mT6i
r&��.?�Ï)�>�Yty÷øùúûüýn��QR
STUóô6�SRFI«$~E).õ<�B?��nmT
<)Ytyz{¨�$<¬L�QY®E-xT¨��«T
/n'-~Y/n-xTUYty<z{6wT?�)uvn
0m�.*+HX¨�?�';4T4-<HFdÝ6��T
®¯'[]6»S6i¨¨&��.»®¯-?��' 3.0m

ª>«TÇÈÉ'xTnSp/ni�fQYUõ<Yt.Y
tyIÃ<��)ÍB*+^<HX6w�.Yty'z{«
T60'xTn�gQY±²6).HF±��HF«T<-
)m:.?�6��R<�< 2�iQ:)¦�<ªm$.*
ª¨� 3.0Y 4.0mëª<±��0®º6HF«TnSp/n
i;�6�0T$~-xQpU¤]-.�0'B�6D�Q
Y±²-xoRi.��Ù�f6woR)Jd':FnmT
±²ixTYt.hÎ6�'�SR¨�HF±��HF«T
/n'�(-xTnSpC×i&YUQ¨Qm'�.é��
-).��JÙEH^<�6KH�QRSmSU<6).
��J^'xTn.v'��J6�F«T^6woR�<¢
df'0mTÇÈÉ'xTYt.õ0�<H�KdpI°
'xTU:·).éóô¢£Kö6.Yty<z{6woR
?�'5~Yà6�-<HFdÝ%���ù%	
K<�«
Tnni6.��J<¹{ÙB=6wTFO�:'X�TÇ
ÈÉ'xT/n¨�./pQY�?<�F'HFdÝ6M�
T�66ïSRi8�«TÔò-xTU
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