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'e|%RÀÁÂ� 2.60  3.78  4.56  4.89  5.11  5.33  5.78 
,e|'RÌÍ� 2.90  5.70  7.50  8.90  9.40  10.40  11.70 
0e|,R6Ó� 5.00  9.20  12.00 14.40 16.20 18.00  20.00 
5e|0RàÓ� 13.80  22.60 27.70 32.20 33.30 33.30  33.30 
7e|,RÜÓ� 22.10  35.00 43.10 44.60 44.60 44.60  44.60 
Re|%RÄÅÆ� 2.40  3.85  4.60  5.20  5.20  5.80  6.60 
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�X1 )  

<e|¶QO� 1.30  2.00  2.00  2.00  2.00  2.00  2.00  
%Q<e|MYÒ9� 0.10  0.26  0.67  0.89  0.89  0.89  0.89  
'Q%e|ÀÁÂ� 0.70  1.52  1.89  2.00  2.22  2.44  2.89  
,Q'e|ÌÍ� 0.80  1.92  2.94  4.01  4.29  5.07  5.92  
0Q,e|6Ó� 2.10  3.50  4.50  5.50  6.80  7.60  8.30  
5Q0e|àÓ� 8.80  13.40 15.70 17.80 17.10 15.30  13.30 
7Q,e|ÜÓ� 19.20  29.30 35.60 35.70 35.20 34.20  32.90 
RQ%e|ÄÅÆ� 1.00  1.59  1.93  2.31  2.31  2.91  3.71  
ÒZÓ|2P=1,820� 12.83  13.57 13.57 12.75 12.12 11.12  9.48  
ÔÓ[\] |̂2P=1,820� 7.94  10.93 12.81 13.43 13.68 12.23  9.06  
´µ²_`ab�²2P,1c[\d� < 0.82  1.26  1.26  1.26  1.26  1.26  1.26  
ßÓRàÓ|2P� 2.41  3.61  4.46  5.28  5.68  6.23  6.61  
ßÓ|2P,h=622.5� 0.70  1.21  1.83  2.33  2.68  3.06  3.45  
àÓ|2P,h=527.5� 1.71  2.40  2.63  2.95  3.00  3.17  3.16  

|ßÓRàÓ�QßÓ 

ÒZ6Ó767/2730 

|û9Â0|Te� 
1.70  3.50  3.50  3.50  3.50  3.50  3.50 

û9Â24×120 
¶¹105 

0.38  0.75  0.88  1.00  1.00  1.00  1.00 
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m  
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m  AËB
1/120 1/60 1/40 1/30 1/25 1/20 1/15

m  Tý m

Blc 

´µ|����� 2.21  1.81 2.78 2.78 2.78 2.78 2.78 2.78 
ÌÍ 0.06  0.05 0.12 0.18 0.24 0.26 0.30 0.36 
ÄÅÆ 2.25  2.25 3.58 4.34 5.20 5.20 6.55 8.35 
ÄÇÆ 1.22  1.22 1.94 2.35 2.82 2.82 3.55 4.53 
ÀÁÂ 2.83  1.08 2.12 2.49 2.83 2.83 2.83 2.83 
6Ó|ÒÓ� 2.01  3.42 7.04 7.04 7.04 7.04 7.04 7.04 
6Óû û9Â 1.32  0.50 0.99 1.16 1.32 1.32 1.32 1.32 
m  m  m  m    m  m  m  m  
8 m  10.33 18.57 20.34 22.23 22.25 24.37 27.21 

Dlc 

´µ|����� 1.43  1.17 1.80 1.80 1.80 1.80 1.80 1.80 
ÌÍ 0.13  0.10 0.25 0.38 0.52 0.56 0.66 0.77 
ÄÅÆ 0.90  0.90 1.43 1.74 2.08 2.08 2.62 3.34 
ÀÁÂ 1.83  0.70 1.37 1.61 1.83 1.83 1.83 1.83 
6Ó|ÒÓ� 1.28  2.18 4.48 4.48 4.48 4.48 4.48 4.48 
6Óû û9Â 2.32  0.88 1.74 2.04 2.32 2.32 2.32 2.32 
m  m  m  m  m  m  m  m  m  
8 m  5.93 11.07 12.05 13.03 13.07 13.71 14.54 

Elc 

´µ|����� 1.18  0.97 1.49 1.49 1.49 1.49 1.49 1.49 
ÌÍ 0.12  0.10 0.23 0.35 0.48 0.51 0.61 0.71 
ÀÁÂ 1.52  0.58 1.14 1.34 1.52 1.52 1.52 1.52 
6Ó|ÒÓ� 0.91  1.55 3.19 3.19 3.19 3.19 3.19 3.19 
6Óû û9Â 0.99  0.38 0.74 0.87 0.99 0.99 0.99 0.99 
m  m  m  m  m  m  m  m  m  
8 m  3.58 6.79 7.24 7.67 7.70 7.80 7.90 

Hlc 

´µ|����� 2.09  1.71 2.63 2.63 2.63 2.63 2.63 2.63 
ÌÍ 0.27  0.22 0.52 0.79 1.08 1.16 1.37 1.60 
ÀÁÂ 2.68  1.02 2.01 2.36 2.68 2.68 2.68 2.68 
6Ó|ÒÓ� 3.73  6.34 13.06 13.06 13.06 13.06 13.06 13.06 
6Óû û9Â 2.13  0.81 1.60 1.87 2.13 2.13 2.13 2.13 
m  m  m  m  m  m  m  m  m  
8 m  10.10 19.82 20.71 21.58 21.66 21.87 22.10 

¢� 
m  m  m  m  m  m  m  m  m  
Y8 Q|kN� m  29.94 56.25 60.34 64.51 64.68 67.75 71.75 
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f*Z+Z*,*$ uVJKL$�t$ v^9/$78abc+dU$

|kN�

)  
BC�� 

)  AËB
1/120 1/60 1/40 1/30 1/25 1/20 1/15

)  Tý )  

!lc 

´µ|����� 1.62  1.33 2.04 2.04 2.04 2.04 2.04 2.04 

ÌÍ 0.26  0.21 0.50 0.76 1.04 1.12 1.32 1.54 

ÀÁÂ 2.08  0.79 1.56 1.83 2.08 2.08 2.08 2.08 

6Ó|ÒÓ� 2.98  5.07 10.43 10.43 10.43 10.43 10.43 10.43 

6Óû û9Â 2.08  0.79 1.56 1.83 2.08 2.08 2.08 2.08 

)  )  )  )    )  )  )  )  

8 )  8.19 16.09 16.89 17.67 17.75 17.95 18.17 

%lc 

´µ|����� 1.48  1.21 1.86 1.86 1.86 1.86 1.86 1.86 

ÌÍ 0.12  0.10 0.23 0.35 0.48 0.51 0.61 0.71 

ÀÁÂ 1.90  0.72 1.43 1.67 1.90 1.90 1.90 1.90 

6Ó|ÒÓ� 2.58  4.39 9.03 9.03 9.03 9.03 9.03 9.03 

6Óû û9Â 1.90  0.72 1.43 1.67 1.90 1.90 1.90 1.90 

)  )  )  )  )  )  )  )  )  

8 )  7.14 13.98 14.58 15.17 15.20 15.30 15.40 

Ulc 

´µ|����� 0.81  0.66 1.02 1.02 1.02 1.02 1.02 1.02 

ÌÍ 0.13  0.10 0.25 0.38 0.52 0.56 0.66 0.77 

ÀÁÂ 1.04  0.40 0.78 0.92 1.04 1.04 1.04 1.04 

6Ó|ÒÓ� 0.92  1.56 3.22 3.22 3.22 3.22 3.22 3.22 

6Óû û9Â 1.04  0.40 0.78 0.92 1.04 1.04 1.04 1.04 

)  )  )  )  )  )  )  )  )  

8 )  3.12 6.05 6.46 6.84 6.88 6.98 7.09 

Vlc 

´µ|����� 1.77  1.45 2.23 2.23 2.23 2.23 2.23 2.23 

ÌÍ 0.16  0.13 0.31 0.47 0.64 0.69 0.81 0.95 

ÄÅÆ 1.21  1.21 1.92 2.34 2.80 2.80 3.52 4.49 

ÄÇÆ 1.21  1.21 1.92 2.34 2.80 2.80 3.52 4.49 

ÀÁÂ 1.30  0.49 0.98 1.14 1.30 1.30 1.30 1.30 

6Ó|ÒÓ� 1.92  3.26 6.72 6.72 6.72 6.72 6.72 6.72 

6Óû û9Â 1.30  0.49 0.98 1.14 1.30 1.30 1.30 1.30 

)  )  )  )  )  )  )  )  )  

8 )  8.24 15.06 16.38 17.79 17.84 19.40 21.48 

Wlc ´µ|����� 1.99  1.63 2.51 2.51 2.51 2.51 2.51 2.51 
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ÄÅÆ 0.70  0.70 1.11 1.35 1.62 1.62 2.04 2.60 

ÀÁÂ 2.56  0.97 1.92 2.25 2.56 2.56 2.56 2.56 

ÒÓ 1.13  14.50 15.33 15.33 14.41 13.70 12.57 10.71 

6Ó|ÒÓ� 2.11  3.59 7.39 7.39 7.39 7.39 7.39 7.39 

6Óû û9Â 1.03  0.39 0.77 0.91 1.03 1.03 1.03 1.03 

)  )  )  )  )  )  )  )  )  

8 )  21.78 29.03 29.74 29.52 28.81 28.10 26.80 

¢� 
)  )  )  )  )  )  )  )  )  

Y8 Q|kN� )  48.47 80.21 84.05 86.99 86.48 87.73 88.94 
$ $
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uVJKL=qw:n$ =qcrxy$

|<�O�pJ&8� <B¡X9.80665kN
¼ m  <g Y8 

å-|kN� m  235.4 235.4
.-|t� m  24.0 24.0 
¼½|m� m  3.15 3.15
M¤VÝm h 1.0  
is&�j9 kl8� %çMå

�zgd$ 78abc+��$

m|rad� 1/120 1/60 1/40   1/30   1/25   1/20   1/15
nu|t� 24.0 24.0 24.0 24.0 24.0 24.0 24.0 
o|m� 0.026 0.053 0.079 0.105 0.126 0.158 0.210 
1n.-ºm  1.0 1.0 1.0 1.0 1.0 1.0 1.0 
p1(¶&qrDE:0sG�|kN� 29.94 56.25 60.34 64.51 64.68 67.75 71.75 
p%(¶&qrDE:0|}�|kN� 29.94 56.25 60.34 64.51 64.68 67.75 71.75 
Ke-1=Q1/o|kN/m� 1,141 1,071 766 614 513 430 342
Ke-2=Q2/o|kN/m� 1,141 1,071 766 614 513 430 342
Te|sec� 0.911 0.940 1.111 1.241 1.358 1.483 1.664 
ot|kN�m� 0.00 0.18 1.56 3.12 4.48 6.65 10.55 
t|kN�m� 0.39 1.48 2.38 3.39 4.07 5.34 7.53 
heq 0.000 0.010 0.052 0.073 0.088 0.099 0.112 
h 0.050 0.060 0.102 0.123 0.138 0.149 0.162 
Fu 1.00 0.94 0.74 0.67 0.63 0.60 0.57 
He 3.15 3.15 3.15 3.15 3.15 3.15 3.15
P 0.80 0.80 0.80 0.80 0.80 0.80 0.80 
v 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
{=|}�i�q=��ijkp$

R (rag) 1/120 1/60 1/40   1/30   1/25   1/20   1/15
Sod (m/sec2) 1.12 1.09 0.92 0.82 0.75 0.69 0.62 
Gs 2.025 2.025 2.025 2.025 2.025 2.025 2.025
SAd (m/sec2) 1.82 1.66 1.11 0.90 0.77 0.67 0.57 
SDd(×10-2)(m) 3.83 3.71 3.47 3.50 3.61 3.76 4.02 
QNd (kN) 44 40 27 22 19 16 14 
XR1(1/X)(rag) 82 85 91 90 87 84 78 
~Y@{=|}�i�q=��ijkp$

R (rag) 1/120 1/60 1/40   1/30   1/25   1/20   1/15
Sos (m/sec2) 5.62 5.45 4.61 4.12 3.77 3.45 3.08 
Gs 2.025 2.025 2.025 2.025 2.025 2.025 2.025
SAs (m/sec2) 9.11 8.29 5.53 4.49 3.86 3.37 2.86 
SDs(×10-2) (m) 19.16 18.57 17.34 17.52 18.03 18.78 20.08 
QNs (kN) 219 199 133 108 93 81 69
XR1 (1/X) (rag) 16 17 18 18 17 17 16 
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uVJKL=qw:n$ =qcrxy$

|<�HIpJ&8� <B¡X9.80665kN
¼ m  <g Y8 

å-|kN� m  235.4 235.4
.-|t� m  24.0 24.0 
¼½|m� m  3.15 3.15
M¤VÝm h 1.0  
is&�j9 kl8� %çMå

�zgd$ 78abc+��$

m|rad� 1/120 1/60 1/40   1/30   1/25   1/20   1/15
nu|t� 24.0 24.0 24.0 24.0 24.0 24.0 24.0 
o|m� 0.026 0.053 0.079 0.105 0.126 0.158 0.210 
1n.-ºm  1.0 1.0 1.0 1.0 1.0 1.0 1.0 
p1(¶&qrDE:0sG�|kN� 48.47 80.21 84.05 86.99 86.48 87.73 88.94 
p%(¶&qrDE:0|}�|kN� 48.47 80.21 84.05 86.99 86.48 87.73 88.94 
Ke-1=Q1/o|kN/m� 1,846 1,528 1,067 828 686 557 424
Ke-2=Q2/o|kN/m� 1,846 1,528 1,067 828 686 557 424
Te|sec� 0.716 0.787 0.942 1.069 1.174 1.304 1.495 
ot|kN�m� 0.00 0.73 2.79 5.04 6.85 9.65 14.39 
t|kN�m� 0.64 2.11 3.31 4.57 5.45 6.91 9.34 
heq 0.000 0.027 0.067 0.088 0.100 0.111 0.123 
h 0.050 0.077 0.117 0.138 0.150 0.161 0.173 
Fu 1.00 0.85 0.69 0.63 0.60 0.57 0.55 
He 3.15 3.15 3.15 3.15 3.15 3.15 3.15
P 0.80 0.80 0.80 0.80 0.80 0.80 0.80 
v 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
{=|}�i�q=��ijkp$

R (rag) 1/120 1/60 1/40   1/30   1/25   1/20   1/15
Sod (m/sec2) 1.43 1.30 1.09 0.96 0.87 0.79 0.68 
Gs 1.678 1.845 2.025 2.025 2.025 2.025 2.025
SAd (m/sec2) 1.92 1.62 1.22 0.98 0.85 0.73 0.61 
SDd(×10-2)(m) 2.50 2.55 2.74 2.84 2.96 3.15 3.46 
QNd (kN) 46 39 29 23 20 18 15 
XR1(1/X)(rag) 126 124 115 111 106 100 91 
~Y@{=|}�i�q=��ijkp$

R (rag) 1/120 1/60 1/40   1/30   1/25   1/20   1/15
Sos (m/sec2) 7.15 6.50 5.44 4.79 4.36 3.93 3.42 
Gs 1.678 1.845 2.025 2.025 2.025 2.025 2.025
SAs (m/sec2) 9.60 8.11 6.08 4.90 4.24 3.65 3.05 
SDs(×10-2) (m) 12.48 12.75 13.68 14.18 14.82 15.74 17.29 
QNs (kN) 230 195 146 117 102 88 73
XR1 (1/X) (rag) 25 25 23 22 21 20 18 
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��q1��;�$

�g��%$

8=}¬ !EQM3-RM10|~�BÃ1.X�� 
8=pJ !x�y�z 
8=CI !60s 
Sampling&ôÝ !50Hz 
B�-�SÖ !10gal 
8=��~ !2007/06/06 
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Ã8=*&�ÊCIZ1{&�ÊJ60�TJ&?â)¢ôË0�ÊJK=e_eS 
ÃKOYA3(8=*&WÌ3¯c���{�ZJK=e_eS 
ÃW1J(G)KOYA1&m�ÊZ��=e?S 
ÃW2J(KOYA30sG59J�ÊZ��a?S?l<)KOYA2(v+ZQa=e_eST?)

KOYA1b��v+��Zea=eLN�S 
ÃW2J�Ê¸a?ôË(eeab+z&10�IJ0galQ_�=e?SW1&�ÊõÃ�¨0��
=e??âM� 
ÃGQKOYA1(W1QW20U&TT�_�?]Y)��qn|60��¯�b;ZM_ôËQ<=
��OLS?l<)U&TT1�&��<?ôËQ<=ic�¦L�EDbRLZ)�63�
ÊJK_M�?ôËZÃ5<=eL�EDbRL|�Ê��C�&I�ZGJ64�Q60�0�
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!"#"�$ C;DEF~uJKL0��3$

 
|<�./=>m !½@ìíî|� ;$%ø1!'6-9�m
|%�A&Ïm m !1834dùQ¡úm
|'�./ª«m

��()*mm!1F!147.12m2)2F!92.48m2 
°�¼½m m !1¼m 2.95mm

2¼m 2.10mm
Y8m 5.05mm

!�+½½¸!8.55mm
|,�./å-|.-�!745.8kN|1./&]Y676.2kN�m
|0�123K¬m !F),43)¢)£43m

|5�BC��m !´µ|�����)ÄÅÆ)ÒÓ)6Ó|ÒÓ�m

|7Q<�89B:8�3¯LBCDEHI|2./&]Y�m
;<=>?@:(=>AËBC&DE:&FJÏ;<=eLGm

m m ��HIpJm

ÃK3L[OLMC31OL=>AËBm 1/214rad 
ÃK3L[OLMC31OL=>?@:m !162.6KN  
ÃNâ=K3L[OLMC31OL=>AËBm 1/28rad 
ÃNâ=K3L[OLMC31OL=>?@:m 311.1KN! 

m m °�O�pJm

ÃK3L[OLMC31OL=>AËBm 1/44rad 
ÃK3L[OLMC31OL=>?@:m 51.8KN! 
ÃNâ=K3L[OLMC31OL=>AËBm =><_em

ÃNâ=K3L[OLMC31OL=>?@:m 57.2KN|1/10radCPQF�! 
|RQ<�S��TUVÝ|Cb!Nâ=K3L[OLMC31OL=>?@:0W;<?]Y�m
;<=>?@:(=>AËBC&DE:&FJÏ;<=eLGm

m m ��HIpJm !m CbX311.1/745.8X !0.42  
m m °�O�pJm !m CbX57.2/745.8X !0.08  
|7Q%�89B:8�3¯LBCDEHI|1./&]Y�m
m ;<=>?@:(=>AËBC&DE:&FJÏ;<=eLGm

m m ��HIpJm

ÃK3L[OLMC31OL=>AËBm 1/254rad 
ÃK3L[OLMC31OL=>?@:m !146.2KN  
ÃNâ=K3L[OLMC31OL=>AËBm 1/31rad 
ÃNâ=K3L[OLMC31OL=>?@:m 337.3KN! 

m m °�O�pJm

ÃK3L[OLMC31OL=>AËBm 1/69rad 
ÃK3L[OLMC31OL=>?@:m 89.6KN! 
ÃNâ=K3L[OLMC31OL=>AËBm 1/10rad 
ÃNâ=K3L[OLMC31OL=>?@:m 97.2KN! 

|RQ%�S��TUVÝ|Cb!Nâ=K3L[OLMC31OL=>?@:0W;<?]Y�m
;<=>?@:(=>AËBC&DE:&FJÏ;<=eLGm

m m ��HIpJm !m CbX337.3/745.8X0.45< 
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m m °�O�pJm !m CbX97.2/745.8X !0.13  
|Y�8��>MZ&Ð>m

m m [�Öç02./QOLM1./QOLMJ=>FZAç<)P&¯f_./|^QkuZl<
¶J!Ð¸a)2¼¼½ZJe�&]Y(1./&^fZ1_Q_LSu`ZZ¯cF<G[�Ö
ç¸a=eLM(WbJRLZ)789Q<=(W§YZRLQefPQ3_LSQ¦ZaL�

c(d�&3/JRLSm
m m <eM0|f�gh�iå0Qj<_e&J)1./&^fZ./å-ZkG_LSm
m m %e^Qku&¶Zl<¶JRc)1./Q<?]Y(2¼&Ó06ÓQm_OPQJl<¶&

n>0B:3opklPQ3_LSm

m m 'e1./&^fZ�I½¸Z½G_LSm
��!�&�c3�e=)¤¥®&�o0PQ3¦Q<?Sm

m m <eM0|f�gh�iå0Qj<_e&J)1./&^fZ./å-ZkG_LS<M<P&
PQ(!"8��&Ö�ÖQ<=§�¨3��=eLPQJRc)./&©Ô{D0[�Ö

çJK=eLMQ(±JRLSm

m m %e^Qku&¶Zl<¶JRc)1./Q<?]Y(2¼&Ó06ÓQm_OPQJl<¶&
n>0B:3opklPQ3_LSm

m m 'e1./&^fZ�I½¸Z½G_LSPa3�e=b!"8��&Ö�ÖQ<=ª½¸0
W;<=eLZ)2./C&�I½¸&^fZ¯cåO&½¸3¯eQe¦LSm

m m d�&PQ0Qj<=)${&1./[�Ö(d�&ú�J8�0��?Sm
m m <e./å-02./[�ÖQv\FQ<?Sm
m m %e�I½¸02./[�ÖQv\FQ<?Sm
m m 'e�I½¸Z�Z�?nlàDE:0|<?Sm

��&�F0��=b[�Öç3¯�=8��>3$$K_ÄZmZaL�>Q_�?Sm

|<q�rsBC��&`am

m m ½@ìíîJ^?_BC��(o�MZ_M�?Z)�ItDuvúÝ&icp3wm x&y

MZRLQz\LS45&8�9J({3(j|1¼(b|}�Q61jm&!93¯LÄ~Z
¾�¸a_eSm

m m ��&lc)DE:&�úp93¯�=)�>Z�KG~_LS{36Ó&ic�em pZå

�JRLPQZ�M�?Sm

|<<�����m

m m m Ã±�P�m

|<%�����m

m m m Ã!"8��|`j«�m
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½@ì����m

m

1818�1854m ;½@ìG135°47’Em 34°30’N 
m

1854-12-24!�ûÃ�ý��ñÃ��ÃõýÃñ�Ãñ��m M8.4|��õýMC�m
135.0Em 33.0Nm � ;!C�Vm C�TJ&pJQ��m õ'182km 
m

1899-3-7!�� ¡õ�qm M7.0m 136.1Em 34.1N 
�ï½üJì1¢�2m � ;�²¬¤ûm C�TJ&pJQ��m õ�53km 
m

1936-2-21!�ïÃ­û|­û�ïMC�m M6.4m 135°43.4’Em 34°29.2’Nm h=19km 
� !C�IVÜ�m C�TJ&pJQ��m '5.7km 
m

1944-12-7!�ý�¦|�õýMC�m M7.9m 136°10.7’Em 33°34.2’N 
� !C�Vm C�TJ&pJQ��m õõ�110km 
m

1946-12-21!õý�¦|õýMC�m M8.0m 135°51.1’Em 32°55.9’N 
� !C�Vm ¶·0¢¬37m C�TJ&pJQ��m õ174km 
m

1948-6-15!ü6;�¯m M6.7m 135°17.3’Em 33°42.3’N 
ïðñ0'°±MpJ�²�S�2)ì1³¬60m C�TJ&pJQ��m õ'99km 
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