
























































































































































































































 








































 !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"# !"#

 

 !"# !"# !"# !"# !"# !"# !"# !"# !"#

$%&'($%&'($%&'($%&'($%&'($%&'($%&'($%&'($%&'(

)*+'()*+'()*+'()*+'()*+'()*+'()*+'()*+'()*+'(

!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#!"#

$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#$%&#

'()*+,

-./0+,

'123+,

45'6

748+

9:;<

=>?<

'129+,

@<A+,

BC*+,

35DE

0F;<

>?<

G:;<

HI<

JK3+,

=L<

MN3+,

OP0+,

QRSTU

VW<

XYZ[

QR\]

QRQ^+

MN*+,

XY_`<

.OP3+,

K<

ab<

cd

ef<

cd

ghiO<

JK*+,

7jN3+,

K<U*+,

kl<

7jN0+,

.OP*+,

U<3+,

mn<

o<

nN<

VWU

e<3+,

K<U3+,

p<3+,

qEr

qEr

st<3+,

uv<

wxP*+,

wxP3+,

ynxz3+,

p<0+,

pU{@<

 |3+,

p<*+,

}x~0+,

}x~3+,

*8<0+,

7jN*+,

�(

 23+,

M!*+,

 2*+,

*8<*+,

ynxz*+,

"<3+,

 20+,

M!3+,

 |G+,

 |9+,

 |0+,

Z[3+,

#$*+,

M,<

%<*+,

Z[0+,

M!0+,

"<*+,

 2G+,

 |A+,

 29+,

9T*+,

&1<

M!'(

%<3+,

c()*+,

@<0+,

*xz*+,

7+@*+,

@<*+,

'()0+,

@<9+,

*xz3+,

*xz0+,

*xzA+,

,-<

'()A+,

'12.+,

'()3+,

/(*+,

Z0*+,

/(3+,

'()=p

/(0+,

Z03+,

12*+,

12A+,

120+,

3:;<

34<

'12*+,

129+,

5<*+,

1x2

'120+,

5<3+,

6@&7

89:*+,

2<*+,

@&7*+,

-./3+,

3OP

;<xz

9=*+,

5<0+,

89:3+,

e>

2<3+,

@&73+,

?0

9=3+,

2<9+,

2<0+,

@xAA+,

@xA*+,

89:0+,

@BC*+,

@xA0+,

DE<

7F A+,

7F 0+,

@BC3+,

7F G+,

G7<3+,

@xA3+,

G7<A+,

7F 9+,

@xA9+,

7F .+,

@xAM*+,

7F 3+,

@xA4+,

BC3+,

7@&7

G7<0+,

H-3+,

I,J

MK

@xA.+,

Lr

=1*+,

@xAG+,

7F *+,

H-*+,

Lr

@xA

=13+,

H-0+,

MN3+,

=19+,

@xA7*+,

@xA7A+,

'@0+,

O72

MNA+,

'@*+,

MN0+,

=1A+,

=10+,

@xA70+,

@xA73+,

'@3+,

=P

H-70+,

QR0+,

H-7*+,

lOS<0+,

lOS<*+,

lOS<3+,

QR3+,

 ET

QR*+,

.t

KZ

U#

QR

V<0+,

V<3+,

WN

0XM

FH

V<*+,

0XI

Y@^

Z'^

V<A+,

V<9+,

[\

]?^

,_<

m`,

a,

V<G+,

e^

7b2

V<.+,

'c

de

1f

ghL

216<

9Bi

1f3+,

,1<*+,

,1<A+,

,1<I*+,

,1<3+,

1f*+,

1f0+,

,j*+,

@Y*+,

,j3+,

Bk

lm7*8

,j0+,

,jG+,

/n3+,

/n*+,

1Z

,j9+,

21

,jA+,

,j.+,

op^

,j

Mqr

21

/k

s*+,

t1

s3+,

ud*+,

s0+,

_`

vR

~6

Z7

w1

Sc*+,

sA+,

ud3+,

=x

s9+,

Sc3+,

N?R

y/

y/

3"K

Sc

2ET

z{

k2

'1R

|3+,

z{

z{*+,

ET

|3+,

}'~

Z7

z{3+,

/�

Z7

|0+,

X1
<

/(

z{

|*+,

Z7

|A+,

|9+,

#$

X<

7.8+

=:*+,

=:0+,

I K<

b2<*+,

9:;<

!"'6

b2<3+,

#$1<

Y%*+,

Y%3+,

&g<

K?r*+,

6=+

'&3+,

K?rA+,

Y%0+,

I'(0+,

*"|<

I'(3+,

I'(A+,

'&0+,

ev<*+,

)*+*+,

Zb*+,

)*+3+,

,7*+,

ev<3+,

-.<

Zb3+,

)*+7

ev<A+,

)*+0+,

ev<0+,

/<*+,

Zb0+,

012<

/<3+,

3,*+,

/<3+,

/<0+,

ev<9+,

z<

3,3+,

/<9+,

G+O,4<

G+O,6<

&?K

5ET

6q

Zqr

/ET

G+O,6<

78&

/<7*+,

G+O,I<

9^

v:

G+O,Z<

G+O,Z<

/<70+,

'Xe

KZ

/<73+,

)�

;<

=ET

G+O,M<

G+O,M<

/<7A+,

Xe

G+O,7<

@C<

rqr

/<79+,

/<79+,

x1

A=A

>/

mN*+,

e?<

4KN(.<

mN3+,

4KN@A<

Bxz3+,

4KNC{<

BxzA+,

4KNB<

�N*+,

Bxz0+,

�N3+,

7D

�N0+,

3E-

Gxz

Gxz

F7"<

�NA+,

GxH0+,

GxH*+,

I^<

J6

!K<

7<3+,

7<*+,

7L

M3+,

NB

72

OG3+,

7P

OG*+,

".M1

3Q~

M*+,

R1-

M)

SOzA+,

TU^

SOz3+,

VW:+,

SOz0+,

Xb2

TU

 AY

.M1

*"|

VWZ+,

SOz*+,

 AY3+,

VWZ+,

M[ET

SOz*+,

l7

VW.+,

VW4+,

 AY

�2

(Z[*+,

 AY*+,

(Z[3+,

2

VW3+,

VW0+,

'(3+,

4\]Z[3+,

VWA+,

'(*+,

^_<

(Z[A+,

(Z[0+,

'(0+,

VW*+,

4\]Z[0+,

=p

4\]Z[A+,

*zp3+,

*zp*+,

#`L

7'(

.M1

4\]*+,

u.-

�a *+,

4\]3+,

.M1

Ib 0+,

"ET

Ib 3+,

c^<

/d<

Ib A+,

Ib 9+,

Ib *+,

#`L

4\]0+,

NO:3+,

NO:*+,

4\]A+,

e_-*+,

Ib G+,

Ib I*+,

7f

Ib .+,

Ib I3+,

"1<

NO:0+,

gv 

`_

Ib I0+,

Ib 7*+,

hij

kL<

(l0+,

(l3+,

Ib 73+,

(l*+,

F)

mx2

@nz3+,

(l9+,

(P

(lA+,

op

Ib 70+,

R<

@nzA+,

@nz0+,

@nz*+,

 

 !,&'( !,&'( !,&'( !,&'( !,&'( !,&'( !,&'( !,&'( !,&'(

-.&'(-.&'(-.&'(-.&'(-.&'(-.&'(-.&'(-.&'(-.&'(

/&'(/&'(/&'(/&'(/&'(/&'(/&'(/&'(/&'(

 !"#$%#& !"#$%#& !"#$%#& !"#$%#& !"#$%#& !"#$%#& !"#$%#& !"#$%#& !"#$%#& !"#$'(#& !"#$'(#& !"#$'(#& !"#$'(#& !"#$'(#& !"#$'(#& !"#$'(#& !"#$'(#& !"#$'(#&

)*+,'(#&)*+,'(#&)*+,'(#&)*+,'(#&)*+,'(#&)*+,'(#&)*+,'(#&)*+,'(#&)*+,'(#&

-./#&-./#&-./#&-./#&-./#&-./#&-./#&-./#&-./#&

012#3456782#012#3456782#012#3456782#012#3456782#012#3456782#012#3456782#012#3456782#012#3456782#012#3456782#

1)*/#&1)*/#&1)*/#&1)*/#&1)*/#&1)*/#&1)*/#&1)*/#&1)*/#&

9:/#&9:/#&9:/#&9:/#&9:/#&9:/#&9:/#&9:/#&9:/#&

;:/#&;:/#&;:/#&;:/#&;:/#&;:/#&;:/#&;:/#&;:/#&

1)*%#&1)*%#&1)*%#&1)*%#&1)*%#&1)*%#&1)*%#&1)*%#&1)*%#&

<:9/#&<:9/#&<:9/#&<:9/#&<:9/#&<:9/#&<:9/#&<:9/#&<:9/#&

+,%#&+,%#&+,%#&+,%#&+,%#&+,%#&+,%#&+,%#&+,%#&

=>?/#&=>?/#&=>?/#&=>?/#&=>?/#&=>?/#&=>?/#&=>?/#&=>?/#&

+,@A'(#&+,@A'(#&+,@A'(#&+,@A'(#&+,@A'(#&+,@A'(#&+,@A'(#&+,@A'(#&+,@A'(#&@A'(#&@A'(#&@A'(#&@A'(#&@A'(#&@A'(#&@A'(#&@A'(#&@A'(#&

012#012#012#012#012#012#012#012#012#

BCD9/#&BCD9/#&BCD9/#&BCD9/#&BCD9/#&BCD9/#&BCD9/#&BCD9/#&BCD9/#&

BCD%#&BCD%#&BCD%#&BCD%#&BCD%#&BCD%#&BCD%#&BCD%#&BCD%#&

E;FGHI2#JK%#&E;FGHI2#JK%#&E;FGHI2#JK%#&E;FGHI2#JK%#&E;FGHI2#JK%#&E;FGHI2#JK%#&E;FGHI2#JK%#&E;FGHI2#JK%#&E;FGHI2#JK%#&

0,L?/#&0,L?/#&0,L?/#&0,L?/#&0,L?/#&0,L?/#&0,L?/#&0,L?/#&0,L?/#&

E;FGHI2#JK/#&E;FGHI2#JK/#&E;FGHI2#JK/#&E;FGHI2#JK/#&E;FGHI2#JK/#&E;FGHI2#JK/#&E;FGHI2#JK/#&E;FGHI2#JK/#&E;FGHI2#JK/#&

01#$'(#&01#$'(#&01#$'(#&01#$'(#&01#$'(#&01#$'(#&01#$'(#&01#$'(#&01#$'(#&01#$%#&01#$%#&01#$%#&01#$%#&01#$%#&01#$%#&01#$%#&01#$%#&01#$%#&

01#$2#01#$2#01#$2#01#$2#01#$2#01#$2#01#$2#01#$2#01#$2#

M#&M#&M#&M#&M#&M#&M#&M#&M#&

NO%#&NO%#&NO%#&NO%#&NO%#&NO%#&NO%#&NO%#&NO%#&

*P/#&*P/#&*P/#&*P/#&*P/#&*P/#&*P/#&*P/#&*P/#&

*P%#&*P%#&*P%#&*P%#&*P%#&*P%#&*P%#&*P%#&*P%#&

NG%#&NG%#&NG%#&NG%#&NG%#&NG%#&NG%#&NG%#&NG%#&

1QL?/#&1QL?/#&1QL?/#&1QL?/#&1QL?/#&1QL?/#&1QL?/#&1QL?/#&1QL?/#&

0QL?/#&0QL?/#&0QL?/#&0QL?/#&0QL?/#&0QL?/#&0QL?/#&0QL?/#&0QL?/#&

01'(#&01'(#&01'(#&01'(#&01'(#&01'(#&01'(#&01'(#&01'(#&

RS/#&RS/#&RS/#&RS/#&RS/#&RS/#&RS/#&RS/#&RS/#&

01TU2#01TU2#01TU2#01TU2#01TU2#01TU2#01TU2#01TU2#01TU2#

/VW/#&/VW/#&/VW/#&/VW/#&/VW/#&/VW/#&/VW/#&/VW/#&/VW/#&

XY<#Z'(#&XY<#Z'(#&XY<#Z'(#&XY<#Z'(#&XY<#Z'(#&XY<#Z'(#&XY<#Z'(#&XY<#Z'(#&XY<#Z'(#&XY<#Z%#&XY<#Z%#&XY<#Z%#&XY<#Z%#&XY<#Z%#&XY<#Z%#&XY<#Z%#&XY<#Z%#&XY<#Z%#&

[\/#&[\/#&[\/#&[\/#&[\/#&[\/#&[\/#&[\/#&[\/#&

]:%#&]:%#&]:%#&]:%#&]:%#&]:%#&]:%#&]:%#&]:%#&

]:/#&]:/#&]:/#&]:/#&]:/#&]:/#&]:/#&]:/#&]:/#&

]:^/#&]:^/#&]:^/#&]:^/#&]:^/#&]:^/#&]:^/#&]:^/#&]:^/#&

0_%#&0_%#&0_%#&0_%#&0_%#&0_%#&0_%#&0_%#&0_%#&

FG`%#&FG`%#&FG`%#&FG`%#&FG`%#&FG`%#&FG`%#&FG`%#&FG`%#&
)*a^bc'(#&)*a^bc'(#&)*a^bc'(#&)*a^bc'(#&)*a^bc'(#&)*a^bc'(#&)*a^bc'(#&)*a^bc'(#&)*a^bc'(#&

P:/#&P:/#&P:/#&P:/#&P:/#&P:/#&P:/#&P:/#&P:/#&

)*Id#Z'(#&)*Id#Z'(#&)*Id#Z'(#&)*Id#Z'(#&)*Id#Z'(#&)*Id#Z'(#&)*Id#Z'(#&)*Id#Z'(#&)*Id#Z'(#&

ef/#&ef/#&ef/#&ef/#&ef/#&ef/#&ef/#&ef/#&ef/#&

ghijk#&ghijk#&ghijk#&ghijk#&ghijk#&ghijk#&ghijk#&ghijk#&ghijk#&

)*+l'(#&)*+l'(#&)*+l'(#&)*+l'(#&)*+l'(#&)*+l'(#&)*+l'(#&)*+l'(#&)*+l'(#&

mn/#&mn/#&mn/#&mn/#&mn/#&mn/#&mn/#&mn/#&mn/#&

0)*/#&0)*/#&0)*/#&0)*/#&0)*/#&0)*/#&0)*/#&0)*/#&0)*/#&

oD/#&oD/#&oD/#&oD/#&oD/#&oD/#&oD/#&oD/#&oD/#&

mn%#&mn%#&mn%#&mn%#&mn%#&mn%#&mn%#&mn%#&mn%#&

mnjk#&mnjk#&mnjk#&mnjk#&mnjk#&mnjk#&mnjk#&mnjk#&mnjk#&

FG`/#&FG`/#&FG`/#&FG`/#&FG`/#&FG`/#&FG`/#&FG`/#&FG`/#&

0)*%#&0)*%#&0)*%#&0)*%#&0)*%#&0)*%#&0)*%#&0)*%#&0)*%#&

oD%#&oD%#&oD%#&oD%#&oD%#&oD%#&oD%#&oD%#&oD%#&

)*@A'(#&)*@A'(#&)*@A'(#&)*@A'(#&)*@A'(#&)*@A'(#&)*@A'(#&)*@A'(#&)*@A'(#&)*+,@A'(#&)*+,@A'(#&)*+,@A'(#&)*+,@A'(#&)*+,@A'(#&)*+,@A'(#&)*+,@A'(#&)*+,@A'(#&)*+,@A'(#&

0FG`/#&0FG`/#&0FG`/#&0FG`/#&0FG`/#&0FG`/#&0FG`/#&0FG`/#&0FG`/#&

mn0/#&mn0/#&mn0/#&mn0/#&mn0/#&mn0/#&mn0/#&mn0/#&mn0/#&

pq/#&pq/#&pq/#&pq/#&pq/#&pq/#&pq/#&pq/#&pq/#&

rs/#&rs/#&rs/#&rs/#&rs/#&rs/#&rs/#&rs/#&rs/#&

tu/#&tu/#&tu/#&tu/#&tu/#&tu/#&tu/#&tu/#&tu/#&

tu%#&tu%#&tu%#&tu%#&tu%#&tu%#&tu%#&tu%#&tu%#&

FG`'(#&FG`'(#&FG`'(#&FG`'(#&FG`'(#&FG`'(#&FG`'(#&FG`'(#&FG`'(#&

'v/#&'v/#&'v/#&'v/#&'v/#&'v/#&'v/#&'v/#&'v/#&

qw%#&qw%#&qw%#&qw%#&qw%#&qw%#&qw%#&qw%#&qw%#&

qw/#&qw/#&qw/#&qw/#&qw/#&qw/#&qw/#&qw/#&qw/#&

m./#&m./#&m./#&m./#&m./#&m./#&m./#&m./#&m./#&

xy/#&xy/#&xy/#&xy/#&xy/#&xy/#&xy/#&xy/#&xy/#&

%`%#&%`%#&%`%#&%`%#&%`%#&%`%#&%`%#&%`%#&%`%#&

'v%#&'v%#&'v%#&'v%#&'v%#&'v%#&'v%#&'v%#&'v%#&

\q/#&\q/#&\q/#&\q/#&\q/#&\q/#&\q/#&\q/#&\q/#&

%`z/#&%`z/#&%`z/#&%`z/#&%`z/#&%`z/#&%`z/#&%`z/#&%`z/#&

%`/#&%`/#&%`/#&%`/#&%`/#&%`/#&%`/#&%`/#&%`/#&

-:/#&-:/#&-:/#&-:/#&-:/#&-:/#&-:/#&-:/#&-:/#&

+,"w'(#&+,"w'(#&+,"w'(#&+,"w'(#&+,"w'(#&+,"w'(#&+,"w'(#&+,"w'(#&+,"w'(#&

{|/}/#&{|/}/#&{|/}/#&{|/}/#&{|/}/#&{|/}/#&{|/}/#&{|/}/#&{|/}/#&

^~<:/#&^~<:/#&^~<:/#&^~<:/#&^~<:/#&^~<:/#&^~<:/#&^~<:/#&^~<:/#&� %#&� %#&� %#&� %#&� %#&� %#&� %#&� %#&� %#&

)*+!'(#&)*+!'(#&)*+!'(#&)*+!'(#&)*+!'(#&)*+!'(#&)*+!'(#&)*+!'(#&)*+!'(#&

"#$%&#$/#&"#$%&#$/#&"#$%&#$/#&"#$%&#$/#&"#$%&#$/#&"#$%&#$/#&"#$%&#$/#&"#$%&#$/#&"#$%&#$/#&

'G/#&'G/#&'G/#&'G/#&'G/#&'G/#&'G/#&'G/#&'G/#&

"#$%&#$%#&"#$%&#$%#&"#$%&#$%#&"#$%&#$%#&"#$%&#$%#&"#$%&#$%#&"#$%&#$%#&"#$%&#$%#&"#$%&#$%#&"#$%&#$'(#&"#$%&#$'(#&"#$%&#$'(#&"#$%&#$'(#&"#$%&#$'(#&"#$%&#$'(#&"#$%&#$'(#&"#$%&#$'(#&"#$%&#$'(#&

"(#Z'(#&"(#Z'(#&"(#Z'(#&"(#Z'(#&"(#Z'(#&"(#Z'(#&"(#Z'(#&"(#Z'(#&"(#Z'(#&

^/)%#&^/)%#&^/)%#&^/)%#&^/)%#&^/)%#&^/)%#&^/)%#&^/)%#&

^/)/#&^/)/#&^/)/#&^/)/#&^/)/#&^/)/#&^/)/#&^/)/#&^/)/#&

*+,/#&*+,/#&*+,/#&*+,/#&*+,/#&*+,/#&*+,/#&*+,/#&*+,/#&

2(/#&2(/#&2(/#&2(/#&2(/#&2(/#&2(/#&2(/#&2(/#&
-:%#&-:%#&-:%#&-:%#&-:%#&-:%#&-:%#&-:%#&-:%#&

-:/#&-:/#&-:/#&-:/#&-:/#&-:/#&-:/#&-:/#&-:/#&

.//#&.//#&.//#&.//#&.//#&.//#&.//#&.//#&.//#&

./%#&./%#&./%#&./%#&./%#&./%#&./%#&./%#&./%#&

01@A2#'(#&01@A2#'(#&01@A2#'(#&01@A2#'(#&01@A2#'(#&01@A2#'(#&01@A2#'(#&01@A2#'(#&01@A2#'(#&
)*0D'(#&)*0D'(#&)*0D'(#&)*0D'(#&)*0D'(#&)*0D'(#&)*0D'(#&)*0D'(#&)*0D'(#&

0D/#&0D/#&0D/#&0D/#&0D/#&0D/#&0D/#&0D/#&0D/#&

12%#&12%#&12%#&12%#&12%#&12%#&12%#&12%#&12%#&

+l"w'(#&+l"w'(#&+l"w'(#&+l"w'(#&+l"w'(#&+l"w'(#&+l"w'(#&+l"w'(#&+l"w'(#&

)*^'(#&&)*^'(#&&)*^'(#&&)*^'(#&&)*^'(#&&)*^'(#&&)*^'(#&&)*^'(#&&)*^'(#&&

`3/#&`3/#&`3/#&`3/#&`3/#&`3/#&`3/#&`3/#&`3/#&

)'(#&)'(#&)'(#&)'(#&)'(#&)'(#&)'(#&)'(#&)'(#&

45o/#&45o/#&45o/#&45o/#&45o/#&45o/#&45o/#&45o/#&45o/#&

lW#Z"w782#lW#Z"w782#lW#Z"w782#lW#Z"w782#lW#Z"w782#lW#Z"w782#lW#Z"w782#lW#Z"w782#lW#Z"w782#lW#Z"w'(#&lW#Z"w'(#&lW#Z"w'(#&lW#Z"w'(#&lW#Z"w'(#&lW#Z"w'(#&lW#Z"w'(#&lW#Z"w'(#&lW#Z"w'(#&

45%#&45%#&45%#&45%#&45%#&45%#&45%#&45%#&45%#&

)*6A'(#&)*6A'(#&)*6A'(#&)*6A'(#&)*6A'(#&)*6A'(#&)*6A'(#&)*6A'(#&)*6A'(#&

01789:2#01789:2#01789:2#01789:2#01789:2#01789:2#01789:2#01789:2#01789:2#

;<S/#&;<S/#&;<S/#&;<S/#&;<S/#&;<S/#&;<S/#&;<S/#&;<S/#&

45/#&45/#&45/#&45/#&45/#&45/#&45/#&45/#&45/#&

=V/#&=V/#&=V/#&=V/#&=V/#&=V/#&=V/#&=V/#&=V/#&

450%#&450%#&450%#&450%#&450%#&450%#&450%#&450%#&450%#&

�>"%#&�>"%#&�>"%#&�>"%#&�>"%#&�>"%#&�>"%#&�>"%#&�>"%#&

.1q/#&.1q/#&.1q/#&.1q/#&.1q/#&.1q/#&.1q/#&.1q/#&.1q/#&

.1q%#&.1q%#&.1q%#&.1q%#&.1q%#&.1q%#&.1q%#&.1q%#&.1q%#&

�>"/#&�>"/#&�>"/#&�>"/#&�>"/#&�>"/#&�>"/#&�>"/#&�>"/#&

0?*/#&0?*/#&0?*/#&0?*/#&0?*/#&0?*/#&0?*/#&0?*/#&0?*/#&

01#$[@\'(#&01#$[@\'(#&01#$[@\'(#&01#$[@\'(#&01#$[@\'(#&01#$[@\'(#&01#$[@\'(#&01#$[@\'(#&01#$[@\'(#&

^A*/#&^A*/#&^A*/#&^A*/#&^A*/#&^A*/#&^A*/#&^A*/#&^A*/#&

^A*%#&^A*%#&^A*%#&^A*%#&^A*%#&^A*%#&^A*%#&^A*%#&^A*%#&

)*BCD"w2#)*BCD"w2#)*BCD"w2#)*BCD"w2#)*BCD"w2#)*BCD"w2#)*BCD"w2#)*BCD"w2#)*BCD"w2#)*BCD#Z782#)*BCD#Z782#)*BCD#Z782#)*BCD#Z782#)*BCD#Z782#)*BCD#Z782#)*BCD#Z782#)*BCD#Z782#)*BCD#Z782#

0?*%#&0?*%#&0?*%#&0?*%#&0?*%#&0?*%#&0?*%#&0?*%#&0?*%#&

Vco/#&Vco/#&Vco/#&Vco/#&Vco/#&Vco/#&Vco/#&Vco/#&Vco/#&

^A*0/#&^A*0/#&^A*0/#&^A*0/#&^A*0/#&^A*0/#&^A*0/#&^A*0/#&^A*0/#&

^A*0%#&^A*0%#&^A*0%#&^A*0%#&^A*0%#&^A*0%#&^A*0%#&^A*0%#&^A*0%#&

Vc%#&Vc%#&Vc%#&Vc%#&Vc%#&Vc%#&Vc%#&Vc%#&Vc%#&

Vc/#&Vc/#&Vc/#&Vc/#&Vc/#&Vc/#&Vc/#&Vc/#&Vc/#&

VE/#&VE/#&VE/#&VE/#&VE/#&VE/#&VE/#&VE/#&VE/#&

mFS%#&mFS%#&mFS%#&mFS%#&mFS%#&mFS%#&mFS%#&mFS%#&mFS%#&

)Vc'(#&)Vc'(#&)Vc'(#&)Vc'(#&)Vc'(#&)Vc'(#&)Vc'(#&)Vc'(#&)Vc'(#&

mFS/#&mFS/#&mFS/#&mFS/#&mFS/#&mFS/#&mFS/#&mFS/#&mFS/#&

0000000000000000000000000000000000000000000000000 1111111111111111111111111111111111111111111111111 2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km2 km

液状化の危険性が極めて高い
Severe soil liquefaction might occure.

液状化の危険性が高い
Heavy soil liquefaction might occure. 

液状化の危険性がやや高い
Soil may liquefy .

液状化の危険性は少ない
Soil may less liquefy .

液状化の危険性がかなり少ない
Soil may not liquefy .

液状化対象外
Liquefaction will not occur at this soil type.

液状化は、地震の揺れなどにより地盤の強度が一時的に低下する現象
で、この現象がおきると建物の基礎が壊れたり、沈下したりすること
があります。
Liquefaction is a phenomenon in which the strength and stiffness of soil is 
reduced by earthquake shaking or other rapid loading. 

　　　　液状化危険度
     　Soil Liquefaction Potential Rank

（PL 値：液状化指数）
Liquefaction Potential

（20＜PL）

（10＜PL≦20）

（5＜PL≦10）

（0＜PL≦5）

（PL＝0）

このマップについてのお問い合わせは、

仙台市都市整備局住環境部住環境整備課（TEL　214-8323）

または、お近くの区役所建設部街並み形成課まで、お寄せください。

このマップの作成に当たっては、国土地理院長の承認を得て、同院発行の数値地図 25000（空間データ基盤）「宮城」「山形」及び数値地図 2500（空間データ基盤）「東北Ⅱ」を使用したものです。（承認番号　平 19東使第 21号）

仙台市地震ハザードマップ
Earthquake Hazard Map

宮城野区版　Miyagino Ward

宮城野区役所
Miyagino  Ward Office

Liquefaction Potential Map for the Nagamachi-Rifu Faults Earthquake 
長町 - 利府線断層の地震による液状化予測マップ

≪液状化予測マップ≫

  このマップは、建築物の所有者等が地震防災対策をより身近な問題として意識することができるよう、平成１４年度仙

台市地震被害想定調査の資料及び手法に基づいて、地震の規模や震源の距離から予想される揺れによって、地盤の液状化

がどの程度発生する可能性があるのかを５０ｍメッシュごとに表示したものです。

　なお、メッシュの境目が液状化の発生箇所や規模の境界を示す訳ではありません。また、設定した震源特性や地下構造

には不確定な部分があるため、地震の発生の仕方によって、実際の液状化の発生箇所や規模は変動することがあります。

 

≪長町－利府断層による地震：想定した地震の規模：マグニチュード７．５≫

　仙台市から利府町にかけて、ほぼ南北に延びる長さ約４０ｋｍの活断層です。この断層は、約３０００年に一度程度の

割合で発生していると考えられ、予想される地震の規模はマグニチュード７．０から７．５程度で、今後３０年以内に発

生する確率は、１％以下と考えられています。

このマップは、住宅・建築物の耐震化を促進することを目的に作成した想定図です。
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