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ý×�÷mî�| îÜÿ~þmÛy^ 

a q³ý¹¾{~w³{g{¿ÿ 

(ßý��ÿîÜÿ~þÿîÜÿ~þ Îÿ{Vÿ×�|~ ç_ÿlow~) 

ÿ þ ö 

ÿ�ÿ}~ÿr|¹¾³ýËxë�u¼»zy�}z�__Üxzsvzº1³ýń�ß~O�|

n±¹¼vt»o1_|w�ńw�³ý²y��wwztƃ³ý¹¾×~ÛÛß�|eÛxzsvt

»2}sw1_||�ńw�ƃ³ý¹¾1ƃ³ýç_[²oy»¹¾þó{{~w³û�³{gÛs

~[~{g²¿ÿw1ƃ³ý¹¾~û÷ōz~[�wâÛ²úûy»sx²þōxy»2 

ÿ ßýë� 

ÿÿÿw³{g¿ÿ 

_||�ńw�ƃ³ý¹¾1ƃ³ýç_[²oy»øöý[_{~ÞÖw³ß¿ÿ²Ìs�2¿ÿ

�þ�wÞÖ³~w�ß²gußïw�ÿÿÿ�ßï1ÿÿ³¿~w�ÿö|ß�w�ß|ß~{[

t1ÿÿ³¿~w�ÿö|ß�w�ß|[t1ÿÿ³¿~w�ÿöÛsw�ß|o{þ1ÿÿ³¿~

w�ÿö|ÿ�w�ß|]zt1ÿÿ³¿~w�ÿö|ÿ�w�ß|ß~{]ztÿ2 

}~}ÿ1w³gu�ÿ}{¸ºp¹t}|�¹¼�|1ã~W{ztv³ý«xz»ƃ³ýøö

ýÿ}�1¸ùüúó÷v{¸ºyv~ÿ}wÖ³~w³|�±¹¼�ÿ÷ 1ÿ2 

ÿÿÿ~[�w{g¿ÿ 

_||�ńw�ƃ³ý¹¾1ƃ³ýç_[²oy»øöý[_{~~[�wß{~¿ÿ²Ìs�x

s½1ń¿÷ÿ100 þ×3ßÿÿ�ÿ}{¸º�}�p¹tt�|ÿ1.6ÿ70.0%ÿ1Uß÷ÿ~[²

WíwvÚxÚ�|ú�w}�²~²Ußxw�ÿx~k~þ·|Ú{s�ÿ÷ 2ÿ2 

 

 

 

 

 

 

 

 

 

 

 

 ÷ 1 q³ýÇ¼{~ÿ}wÞÖw³gu      ÷ÿ q³ýÇ¼{~[~Uß÷x~¿÷~·Ï 

 

;s~Ïm�1ÿû|~�ńýþî÷ÿ\|~b~Ý�Ïm<¸úüøôúü{~ß~ßwâÛ~�ńÏm=~vq

<ÿÿÿƃ³ý¹¾1ƃ³ýç_[²oy»¹¾þó{{~ÞÖw³ß1~[�wß{~¿ÿ=xwvßýw�2 
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ý×�÷mî�| îÜÿ~þmÛy^ 

 

a }w}ûú¹¿²�ow�î÷ïÿuÙ{·y»|~ 

(ßý��ÿîÜÿ~ÿîÜÿ~þ Îÿ{Vÿ×�|~ ç_ÿ÷Īm) 

ÿ þ ö 

ÿ�1�_~�[�î÷{�¿¼1î÷~ct}wßy�ý|g�Öńïu¼vt»ökwr»2

Nýwß~~÷m�gW��{¸svî÷_ãß~ßò|�¿~¼vt»2î÷|oy»ÿ_ßy�

ý~Úþńïxcÿōz÷m}÷²oûu{»�±{�1}wĿûú¹¿x}ng²�ow�Ûy{

t\vōzïÿ~uÙ|n±¹¼vt»2oºÜw�1î÷ïÿßïôüû~�ńx�_ßÍz¸s

ýcûvßk~ën{¹î÷ïÿ³¹ø�nò÷û~ëû{¸º1ïÿ²oû{�}w�cÿÿýz

ow{}x÷m}÷~úû{®�y»2 

 

ÿ ßýë� 

ÿÿÿýý 

 î÷ïÿ~³¹ø�nò÷ûëû{ß�z�¯¿}´Ŀûÿç~Ïý²ß»�±1�Õ{zq»ç

¯÷È{·y»÷Èó�²ßÖy»xx²{1ªzüü¶ünßrÿ{¹_rw� CSû_÷´zo

Ù�{¹÷È{~ïÿ²v¯w1GIS Nwÿ�÷ü¿²_rw�ÿ÷ÿÿ2 

ÿÿÿ}ÿ 

 ý×�{zq»÷Èó�²ßÖw1}Ú_wûvu¼vt�ó�²ÿ[Wy»sxwë÷ÿýz÷

ü¿{ÝýÖw�ÿ÷ÿÿ2 

~�1ß~~÷Èý¯Ŀû{ttv�1÷Èó�x~��|zt²~|rs�2÷ÈĿû~ń�ö

í²kú{êãy»�±1�|w�ûvwvt»Ïm÷ü¿ùü¹{¹Ŀûåy²ßÖw�2 

 

 
÷ 1 GIS Nw_ru�ïÿ~ÿ�ÕĊÍ~Ï 

÷ 2 ÷Óó�~ÿ[WxÕĊÍ~ÝýÖ~Ï 

ID1 ÷Óûv� ó��÷ÿï] ó�uv� ïÿ] ~ÞÛ�{ þ÷ _õ Ù�2 }ûþu Ïm¿ �¯[ï }ûÿç}¿

1 ý×^ 1061S� 1061 S�ÿ ë×ÎÓ2� 1355 4 1061_S�ÿ.pdf 4 47,844 35 6,148

2 ý×^ 1064»o 1064 »oÿ ë×ÎÓ2� 1000 3 1064_»oÿ.pdf 0 0 0 0

3 ý×^ 1067ï¿ 1067 ï¿ÿ ë×ÎÓ2� 1551.4 3 1067_ï¿ÿ.pdf 1 10,985 7 1,085

4 ý×^ 1066�W 1066 �Wÿ ë×ÎÓ2� 810 3 1066_�Wÿ.pdf 0 376,500 465 0

5 ý×^ 1065�¿ 1065 �¿ÿ ë×ÎÓ2� 2552 3 1065_�¿ÿ.pdf 2 5,233 2 1,104

6 ý×^ 1063jo 1063 joÿ ë×ÎÓ2� 800 3 1063_joÿ.pdf 0 0 0 0

7 ý×^ 1062�} 1062 �}ÿ ë×ÎÓ2� 1100 3 1062_�}ÿ.pdf 0 0 0 0

8 ý×^ 1069O¿ 1069 O¿ÿ ë×ÎÓ2� 1195 3 1069_O¿ÿ.pdf 1 19,899 17 3,701

9 ý×^ 1071ß}¿ 1071 ß}¿ÿ ë×ÎÓ2� 1365 3.6 1071_ß}¿ÿ.pdf 7 70,797 52 9,458

10 ý×^ 1072o¿ 1072 o¿ÿ ë×ÎÓ2� 280 3 1072_o¿ÿ.pdf 0 72 0 0

11 ý×^ 1073�N 1073 �Nÿ ë×ÎÓ2� 840 3.6 1073_�Nÿ.pdf 0 10,830 13 0

12 ý×^ 1074}� 1074 }�ÿ ë×ÎÓ2� 1680 3 1074_}�ÿ.pdf 2 15,036 9 707

13 ý×^ 1076ûq} 1076 ûq}ÿ ë×ÎÓ2� 3310 3.6 1076_ûq}ÿ.pdf 12 177,078 53 17,529

14 ý×^ 1077ÿ¿ 1077 ÿ¿ÿ ë×ÎÓ2� 2650 4 1077_ÿ¿ÿ.pdf 1 64,012 24 42

15 ý×^ 2061ßþĄ¿ 2061 ßþĄ¿ÿ ÿÎÓ 474 2.5 2061_ßþĄ¿ÿ.pdf 0 552 1 0

16 ý×^ 2062÷¿ 2062 ÷¿ÿ ÿÎÓ 730 2.5 2062_÷¿ÿ.pdf 0 377 1 0

17 ý×^ 2063»÷ 2063 »÷ÿ ÿÎÓ 310 2.5 2063_»÷ÿ.pdf 0 464 1 0

18 ý×^ 2064NÒ¿ 2064 NÒ¿ÿ ÿÎÓ 1161.1 2.5 2064_NÒ¿ÿ.pdf 0 811 1 0

19 ý×^ 2065ÿĄ¿ 2065 ÿĄ¿ÿ ÿÎÓ 1054.2 2.5 2065_ÿĄ¿ÿ.pdf 0 8,949 8 0

20 ý×^ 2066ï¿ 2066 ï¿ÿ ÿÎÓ 446 2.5 2066_ï¿ÿ.pdf 0 400 1 0

21 ý×^ 1068}i¿ 1068 }i¿ÿ ë×ÎÓ2� 997 4 1068_}i¿ÿ.pdf 1 1,942 2 742

22 ý×^ 2067uÜN 2067 uÜNÿ ÿÎÓ 867 2.5 2067_uÜNÿ.pdf 0 4,789 6 0

23 ý×^ 2068ý¿ 2068 ý¿ÿ ÿÎÓ 955 2.5 2068_ý¿ÿ.pdf 0 2,208 2 0

24 ý×^ 2069çËã¿ 2069 çËã¿ÿ ÿÎÓ 558 2.5 2069_çËã¿ÿ.pdf 0 902 2 0

25 ý×^ 2070w¿ 2070 w¿ÿ ÿÎÓ 864.8 2.5 2070_w¿ÿ.pdf 0 3,327 4 0

2-1ÿ ÿ[Wu��÷Óó� 

2-2ÿ ÝýÖu��÷Óó�ÕĊÍ 
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ý×�÷mî�| îÜÿ~þmÛy^ 

 

c }w}ûú¹¿²�ow�î÷uÙký~}� 

(ßý��ÿîÜÿ~ÿîÜÿ~þ Îÿ{Vÿ�[ ç_ÿ÷Īm) 

ÿ þ ö 

ÿ�1�_~�[�î÷{�¿¼1î÷~ct}wßy�ý|g�Öńïu¼vt»ökwr»2

Nýwß~~÷m�gW��{¸svî÷_ãß~ßò|�¿~¼vt»2Îß1÷m²ë­wvt

��±{�1}wßy�ý²çßy»sx|Ý�xz»2s¼~w~|~{¹1Ŀûń�ú¹¿~Ú

tý÷{�²y»{o�<�oÿ{z±~}ÿ=x|p¼»{ëz�kxzº1Út_zû×óvû

ÿ²ńïwvt»|V{svt»2o|~w�1<�o=~ýcû²rýý{ttv}�w1{oy

ÿ{¸»}wßy�ý²�ow�î÷uÙýý²úûy»sx²þōxy»2 

ÿ ßýë� 

ÿÿÿýý 

 ý÷~OÛÛW|­³wt»|bw�1wöû_|~¿úü÷{¸ºû×_|�ru¼vt»2û

×_N{�²y»ûo~yÿ|}~YOûÿ×²óvwvzº1{{û×_OĪ{�²y»ûo�y

|{�÷÷Û|�}t�±1}Ú²k±»ûÿ|Út2s~û×_OĪ{�²w1Út_zû×óv

ûÿ²ńïwvt»ûo|<�o=x|p¼vt»2{~´wî1û×_~YO{þ{¸»�öÿw

�ößÿøÚößÿÿ~Êt{ttv¿ÿw�2¿ÿ�þ�1{~1�²|b~wî1û×_~YO

{þ1ySöß1øÚößwr»2û×_~YO{þ{ttv�1ÿwwþ�{¸ºvÛw�2vÛ

ÿþ�1ý÷NĪ{Õ{zù�çw��ÎÊ|rº1ý÷OĪ|]w©¹³wt»ök²YO<_=

xw1ý÷NĪ{nÿzÎÊçw��_|rº1ý÷OĪ|Ý×{ÿºN|svt»ök²YO

<�=xw�ÿ÷ÿÿ2 

ÿÿÿ}ÿ 

 wî{ìþwv�o~�ö{ttv}�w�xs½1Þ~wî{ÿ

y³_ýw�{�²y»�owySöß|�}�z»þU|�¹¼

�2û×_N{�²y»�o�1û×_~YO{þ{¸sv�ö|�

zº1û×_YO|_ut|b{�²y»²~{ÿyvû×_YO|

�}t|b{�²y»²~~ý|1ySöß|�}�z»þU{rs

�ÿÙ�1÷ÿÿ2~�1{~{¸»�ö~Êtw�1¹¾{ÿyv

òþ½~ySöß|�}�z»þU{rs�2 
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ý×�÷mî�| îÜÿ~þmÛy^ 

c ý×�w~»ùþô²×ûm}âÛ~úû 

(ßý��ÿîÜS~þÿÿ~þ Îÿ{Vÿ�[ ç_ÿlow~) 

 

ÿ þ ö 

 »ùþô�_�r÷|í�1w~�þ{{¼»sxzy{¹o�~õ�z ÷{~xwv�Õwì

þu¼vt»2og»ùþô�ïßïW~��z ÷{~wr»�±1o�{Úw�²×Ûsm}â

Û²úûy»sx²þōxy»2 

 

ÿ ßýë� 

ÿÿÿýý 

 »ùþô²m}y»�~ÿ�Ïýxy»�±1{Úwÿý×^ÿÞ�ýþî�w {Ú 100ÿ _

�{þô1ý×^Úïî�w {Ú 307ÿ _�{þô1åW��î�w {Ú 442ÿ _�{¹

¾ÿ{¯q��Õÿ»b~»ùþôm}î�w{ttv1m}ß{¹ÿr÷��Îß~w~{ÚÛs

w�öß²¿ÿw�2 

ÿÿÿ}ÿ 

 »ùþôm}o~ÿr÷�ß~{Ú~�W�1î�w{¸ºp¹t}(109.7cmÿ293.4cm)1{Ú

442m ~åWî�w|g²¸tr÷²{w�ÿ÷ÿÿ2w�öß~�W�1î�w{¸ºp¹t}

(19.5mmÿ41.2mm) 1{Ú 442m ~åWî�w|g²¸tr÷²{w�ÿ÷ÿÿ2 

ÿr÷�ß~�[÷�1åWî�w 83.3%1ýþî�w 76.1%1Úïî�w 75.0%w1åWî�w

�´þ··{~sû1ýþÛsÚïî�w�×Ë~«w{¸»ïm|�¹¼�2 

 

 

 

÷ÿ {Úw¹÷ìÒ~{Úr÷}Þ  ÷ÿ {Úw¹÷ìÒ~w�ößr÷}Þ 
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ý×�÷mî�| îÜÿ~þmÛy^ 

 

e Ý°÷~ë²{Uq�³óöú×~�~m}î� 

(ßý��ÿîÜÿ~þÿÿ~þ Îÿ{Vÿ�[ ç_ÿíßßß) 

ÿ þ ö 

  ß~1Ý ÷~wÛWûO³¹øW~ë­~�±~Wºoxwvìþu¼vt»³óöú×�1

yx_|N_xzs�yòÞ}wr»�±1ø×xÿ�wvm}ß~~ǡ{�txu¼vzº1s

~{g²�{w1_ã1lû1m}~w²£ÿwvÌvN¯_m·¹öð{�}u¼1�~m}~

ÿýg|�ßu¼vt»2 

  w{w1o�~�ígþw~�~m}~ÿýg�Onwr»�±1³óöú×~m}f�~Ö}

²n¹{{y»2 

ÿ ßýë� 

ÿÿÿ ýý 

ý×^ÿß�Õ{ztv1îÜÿ~ÿo{¹ 11o~w~ïo1¹¾ÿ~�³óöú×ÿyòû

� 150cc2ïO1<³óöú×=2ÿÛs¹¾ÿ~�ø×ÿïO1<ø×=ÿ²T 20om}w1

�wöíÛs{Ú{²¿ÿw�2zz1îÜÿ~ÿofŜ~�W×Ú�1³óöú×| 28.4cm1

ø×| 30.1cm wrs�2 

ÿÿÿ}ÿ 

  11 ofŜ~�wöí�1ÿo{¹ÿo{m}w�[_{ztv1[ï¼Û�ï{w�[_|ń

�w1ÿoÛs 10o{m}w�[_{�1[ï¼Û�ï{w�[_��¹¼z{s�ÿ÷ÿÿ2

~�1m}OÚ�x�x¹¼»ÿoÛsÿo{m}w�[_{ztv1³óöú×¸ºø×~ý|

[ï¼Û�ï{w�[_|[{s�2 

11 ofŜ~�W{Úr÷ß�1ÿoÛsÿoï_{m}w�[_{ztv1³óöú×¸ºø

×~ý|�}{s�ÿ÷ÿÿ2 
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ý×�÷mî�| îÜÿ~þmÛy^ 

e }w}ûú¹¿²�ow�ùkz_m·¹öð~øÛâÛ~úû 

(ßý��ÿîÜÿ~þÿÿ~þ Îÿ{Vÿ�[ ç_ÿ÷Īm) 

ÿ þ ö 

ÿ�1Úßïÿ~uÙxÎoÿ·¹öð~}\{{¸»î÷uÙ|�mxzsvt»|1eþýw

|[t}}w�ïÿuÙ|ö÷z�±î÷uÙ|¼¼vt»î÷|[�ësvt»2îþ²�x±x

y»ëƋĿû~[ts|ÿwî÷uÙ²­±»{�1ow�wxtv»Ŝpqwz�1ÿ_ßy~»

Ŝ²²sv×º}°ß�|r»2Ûyw{tû÷ō{î÷uÙ²­±vt��±{�}wĿûú¹¿

xû÷g~ÿt~»Ŝ{¹î÷²}�w1î÷~gþ{ßx�_m·¹öð²åÛy»sx|ß�x

z»2}w�1w�~ÿßöí{ßxv1ßÿßß1ÿßß1ÿßûÌß{VÞu¼»2î÷ïÿ~

mÚzyÎoÿ_m·¹öðwĿû²×q´yt|b�1ÿßß´ÿßûÌßwr»sx|÷¹¼v

t»2Î~þ�Îoÿ_m·¹öðwĿû²×q´yt¸ú²²¾üûó°y»ýý{ttv}�w

�2 

ÿ ßýë� 

ÿÿÿýý 

 GIS ·¹öðNwî÷ß{ÿo~¿ÿ¸ú²²_rw1¿ÿ¸ú²Õ{ 10ÿ��w¿ÿŜ²¯Ûw

�2¿ÿŜï{w�{V1þý´�Wö÷{~w�ß²n±�ÿ÷ÿÿ2w�{V{ttv�1CS

û_÷²}tv1þ�{¸ºßÿßßûÿßßûÿßûÌßû^�ßû�mß{ttvv¯w�2þ

ý{~w�ß{ttv� 2ÿñó·õ~ut{Ú÷ü¿{¹ÿûw�2¿ÿÿí�1ç|�ÛsO�

�xw�2w�{Vï{T¿ÿŜ~w�ß²xº~x±1Tw�{V~{ÿ{ttv}�w�2 

ÿÿÿ}ÿ 

ÿß÷{¸º^�ßÛs�mßxÞ~}w{V|nÿ{{Vu¼�2ßÿßß1ÿßß�1ý÷þ

Ť{¸º{Vu¼1}~¿t�ßÿßßw 24°ïO1ÿßßw 37°ïNwrs�2ÿßûÌß�ß

ÿßßxÿßß{�~¼�{ßxzs�2s¼¹~¿t²}tv}w{V~¾üûó°²Ìt1þ�

{¸»v¯}ÿx~Ú\þ²ÿ�w�xs½1yv~}w{VwÚ\þ� 80ÿïNwrs�ÿ÷

ÿÿ2 

 

 

÷ 1 GIS {��¿ÿù~¯Ûx}w{V~v¯}ÿ ÷ 2 }w{V~ÌĊÙā¾xþ�v¯}ÿ~ÿ� 

ïßÿßß ïÿßß ïÿßûÌß 

ïßÿßß ïÿßß ïÿßûÌß 

×ÿßÿßß íÿÿßß ÞÿÿßûÌß 
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ý×�÷mî�| îÜ 4~þmÛy^ 
 

 

g ßo·´¿±~ïû{·y»|~ 

(ßý��ÿîÜÿ~þÿÿ~þ Îÿ{Vÿ�[ ç_ÿWu��) 

ÿ þ ö 

 ßo·´¿±�ww�[ß_{·´¿±ººòýº³¼Þ(ïO1<òýº³¼=)~ï|ÿuw�

²~|�{ÿuxwvs¿¼1ýÕït|z�z»sx|r»2ÿ�1NĪ~�w�w�}�ō{1

ß{w�·´¿±~us�³óöú²óûüû�{u¼vß�w1ÎſWœ}ïþ²Ngu{»sx

w[ß_Õ{¹òýº³¼~ï²ÿtûyký|Ì¿¼vt»2w{w1s~ýýw�òýº³¼~

ï²ßy{óöw}ztsx{¹1oºÜwù�ō{}¾w1¸ºûÿōzïûwýý²}�y»2

~�1_{~rïßþ²�]u{v~ï~ń�ß²OOu{»�±1{p|{zq»rï~û÷ōz

wsýý{ttv�{v}�w�2 

 

ÿ ßýë� 

ÿÿÿýý 

 ïûwký~}�{r�sv1�ox·´¿±[ß_~||ß~·Ï²êãy»�±1îÜ 5~ 2

o{ 1~�{po{¹ń�w�Ï� 115÷~[ß_²ß{ß 1[zt 17L~ýú÷ýôüóý~û~

{u¼vß�w1oþ² 5#110#115#120#{¯Ûw�z�w 24f�Û�w�2÷ü¿ý¼ü

(TR-76Ui){¸ºû~Õ~oþxÎſWœ}ïþ²�nw�2ß��~ºßw 8ÞÌs�2 

 rï~wsýý{ttv1û÷ō{wsw}»wï~~¯�O�²¿y»�±1îÜ 4~ 6o{¹

7o~ 2{o�1{Ú~�z» 2{b~{p|ÿ{Ú 130m1550mÿw LED_wï~(�~»wmj_

_�1CMF-101)~¯�O�²wN{¹ 20¿140¿160¿180¿~Úu{¯Ûw�wsß�²Ìs

�2 

ÿÿÿ}ÿ 

 û~Õ~oþ|Út{y1û~Õ~ÎſWœ}ïþ�Ú�zs�(÷ 1)2 

 wï~w~Úuw~wsu²÷ 2{{y2}ÿ²ÿ�y»x1wï~~¯�O�|Ot{ywsu

|[�z»|\x1Út{yws|[�z»|\1}~oý~{ÿ|\¿us�|\|r»sx|V

{s�2g²ÚtO�wwsu|[�z»|\�Þ|ßzwsu¼vzº1Úb{¹Þ~õ·ýòó

|ß�ãgu¼1º¹|�_u¼vwsu|[�zs�x�x¹¼»2 

 

 
÷ 1 ß�û~Õ{zq�ÎùWý}ïþ~ëû ÷ 2 wï~¯�Úuw~wsu 
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ý×�÷mî�| îÜÿ~þmÛy^ 

 

 

a ÿÿÿ~ùÿú~~õÕîUN{Ï»|~ 

(ßý��ÿîÜÿ~þÿÿ~þ Îÿ{Vÿ�[ ç_ÿ_5oÝÏ) 

ÿ þ ö 

 ùÿúzy�{~ow²þý~ǡu{»�1~ǡß~Y�{¸»ky~º~OO´1ýÕït~O

O´¿üüð~ßöxz»�oÔ|_Üxzsvt»2 

 }swo|~w�1~ǡß~Y�|]z�1�oÔ|Þ}{�tþý~ǡ~ýý²}�y»2 

ÿ ßýë� 

ÿÿÿ ýý 

 oî�w�1�o~~Þx~ǡf~o�þgþ|�oÔ~ń�{Û|

y�ÿ²¿ÿy»�±1ßwĪ²�°¹¾~�wÿ_ 135mm1Ûu

17mm1÷u 300mmÿ81 _²î�_xw1ror�~²}t�~ǡî�²

Ìs�2î�gþ�13~Þ~�oÿ¹¾1òþ½1²ûÿÿx1oþ

3gþÿ35#160#180#ÿ1�þ 3gþÿ35%RH160%RH180%RHÿ1�

27gþ²¯Ûw13ÿ{���w�î�_~N{ 1kg ~Ýº²�{1o

w|V�{¸»nÛw�|÷| 20%ïOxz»~w~ǡu{�ÿÙ�

ÿÿ2zz1N®ōzow~~ǡ{ztv1~ǡf�~ÿ~´~ǡ{¸

»Y�óv~�±¼ƫ÷v|Ì¿¼»|1oî�{ztv²1Toþg

þw_±{�þ 100%RH ~ök² 6f�¯Ûw�ß1T�þgþw~ǡ²Ìs�2 

 ~ǡß~�oÔ~ßï{�1ò�_ÿ�ÿCR-4101³û»ÿþû¿¸óñóÿjÿÿ²}t1�o

çïĪÿ3ÿbÿxßçïĪÿ2ÿbÿ²~ǡ_ßwÛŜnÛw1~ǡ{¸»ò~YWxòÿ²ú�

w�2~�1r¿{v~ǡ{¸»Y�{ttv²ú�w�2 

ÿÿÿ}ÿ 

ò�òÿ�wnÛw�t² L*C*h*òz�wú�y»x1�

oßçïĪw�1n»uÿL*ÿ1¿´{uÿC*ÿ1òþÛþ

ÿh*ÿx²{1[�~gþw~ǡ_xÿ�wv�]y»þU

|�¹¼1~ǡß�wò|Þs}�YWw�2Ný1�oç

ïĪ{ttv�1L*1C*1h*x²{ßòy»þU|�¹¼1~

ǡß�Ňs}�YWw�|1oþ 60#ïNw²ûÿ~�o²

}t�gþw�1�oßçïĪx\ù~þU|�¹¼�ÿÙ

�ÿÿ2 

�oçïĪxßçïĪ~òÿ²ÿûw1Tgþ~�Wt²

n±�²~|÷ÿwr»2oþ 60#ïNw²ûÿ~�o²}

t�gþw�1Þ~gþxÿ�wvòÿ|_u�zs�|1

s¼�_ÿw�xzº1�oçïĪ1ßçïĪx²{1Þs

}�YWw��±x�x¹¼»2 

~ǡß~Y�w�1ßº1ö|ºxÿ�wv1»ó÷~ń

�|Ý×wrs�2g²»ó÷|]z{s�gþ�135#

80%RH w~ǡu{�gþwrs�|ÿ÷ÿÿ1s~gþ{zq

»�oçïĪxßçïĪ~òÿ�1g²�}�zs�2 

÷ÿ ò�òÿ�{��nÛ}ÿ 

Ù�ÿ î�öí 

Ù�ÿ ~õß~î�_ 

ÿÿ ~õgþ 35#80%RHÿÇ¼�oÿ 

óÿ ~õgþ 80#35%RHÿ°ùí�oÿ 

÷ÿ ¹Ñå~nÛ}ÿ 

0
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8

10

Ç¼ àÜ» °ùí

�
o

ç
ï

ø
x

ß
ç

ï
ø

~
ò

ÿ
ÿ
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E
* ÿ

�o~~Þ

: 35# í: 60# : 80# 35% 60% 80%

¶÷ĊÞĊ�{þ_ÿ¢{y

0.0

0.5

1.0
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3.0

35% 60% 80%

¹
Ñ

å
ÿ
m

m
ÿ

�þgþ

35#

60#

80#

¶÷ĊÞĊ�{þ_ÿ¢{y
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ý×�÷mî�| îÜ 4~þmÛy^ 
 

a ý×�Õ{°÷u¼�»ùþô~²röíxwî{·y»|~ 

ÿßý��ÿîÜÿ~þÿÿ~þ Îÿ{Vÿ�[ ç_ÿýo~�ÿ  

1 þ ö 

�Õ~Ý ÷{~xwvß~ ÷÷�|ã�wttr»»ùþô{ttv1�Õ~owxwv{}

ÿýz»ùþô ÷o²ÿí{1{Ú~Êt{wþw1wîxr²ôÛ~·Ï{ttv¿ÿy»2 

2 ßýë� 

ÿÿÿýý 

�Õ~{Ú~�z» 3wŜw»ùþô~wîx_Ü{g²nÛw�2 

wî�1{Ú~�z» 3wŜwT 3o~ûoî�_{¹1ßÛî_íf��n~ÿFAKOPP1FAKOPP 

enterpriseÿ²�}w<ßÛî_íýôó°ÏuÿïO1Ewsÿ=²ÿûw�2 

_Ü{g�k~¸v{¿ÿw�2dTwŜ{ztv1î�_~|ö 1ÿ~wŜ{¹ýu 15cm ~O

�~_Ü²ã×w�2eSV{¸~ß12¿~û{{q1_Üx½Í½ÿ1{{²Vq�2f_x¼

y|² 1ÿ10woþ1ÒßVöw1Nï�²×ºûw�2g|î�(LAQUA twin1HORIBA)²�}w1

Nï�{¹_Üÿÿ1ÿ�_^þ(¿S/cm)1}ſkú}ïþ(ppm)²nÛw�2 

ÿÿÿ}ÿ 

nÛw� 3wŜ~»ùþô~�W Ews x{Ú~·Ï²÷ 1{{y2{Ú|Ú�z»{y»ùþô~

ôó°Ïu�Ú�z»þU|�±¹¼�2_Ü{g{ttv1TwŜ~�W_Üÿÿ1ÿ�_^þ1   

}ſkú}ïþ~}ÿ²è 1{{y2_Üÿÿ�{Ú~ßò{ÿsvOOy»þU{r»|1ÿ�_

^þ1}ſkú}ïþ�î�wŜ{¸º�zº1{Ú~ßò{ÿy»ß���±¹¼z{s�2 

î�}ÿ{¹1{Ú~YW{�v

_Üÿÿ~YW�1»ùþô~wî{

�ÿ²Nx»ÿýg|r»x�x¹¼

�ÿ÷ 2ÿ2Îß1¿ÿwŜu²ß´

w1O{Ú{¹Ú{Ú{{qv~»ù

þô~wîxr²ôÛ~÷ü¿²Ö

±1r²ôÛ|»ùþô~wîNx»

�ÿ²¿ÿy»ß�|r»2 

y = -1.152 x + 16.862 

R  = 0.961 

8

9

10

11

12

13

14

4.8 5.0 5.2 5.4 5.6

E
w

s
 (

G
P

a
)

_ÜpH

÷ 2 Ews x_Üÿÿ~·Ï 

è 1 T{Ú~_Ü{g 

÷ 1 Ews x{Ú~·Ï 

y = 0.002 x + 9.699 

R  = 0.810 

8

9

10

11

12

13

14

200 400 600 800

E
w

s
 (

G
P

a
)

{Ú (m)

±={þ_ÿ, n=3

î�w
{Ú
(m)

_ÜpH
ÿ�_^þ

(¿S/cm)
}ùkú}
ïþ (ppm)

A 750 4.83 (0.09) 41.17 (6.86) 10.50 (3.24)
B 600 5.50 (0.16) 51.50 (4.81) 12.33 (4.25)
C 315 5.54 (0.11) 43.08 (9.20) 9.17 (1.03)

î�Õ�{þ_ÿ²{w�(n=6)2
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ý×�÷mî�| îÜÿ~þmÛy^ 
 

 

c {ÿ{ßx�<�w¹¾w~ïu={·y»|~ 

(ßý��ÿîÜÿ~þÿîÜÿ~þ Îÿ{Vÿ�[ ç_ÿx÷�þ) 

ÿ þ ö 

 ÚwÚbw~�w¹¾w~{�}ë­{r�º1{{Îßûw|ßòy»Úÿ¹¾w~ÞòïtW

{tzrv»åyxwv1{ÿ{ßx�¹¾wî~{g(ïu)²utō{n¹{{y»2 

 

ÿ ßýë� 

ÿÿÿýý 

 �wÚÿ�¹¾(Sót~¯u 99-123)~¯cqÿÿþ�(÷u} 3000 mm Ûu 45 mm)~Sótxo

ót}¼~¼{¹1{Ŭt²Û�xwv1\N~¯ĪV{¹ƃkŜ_î�_(÷u 180mm _ 10mm Ûu

10mm)² 3ozt1£ÿwvãww�(Ù�1)2s~x}1ößĪOw�o²úßw1Tî�_~{Ŭ

t{¹ux�~¯u(ïO1�r~u)´ßwWß~}Ã~u(ïO1ßwW~u)|{Ûw}»¸v{

w�(Ù� 1,2)2ÿu 743 _~î�_{ttv1_ß�þî��²}tv JIS Z 2101 {þx�örî

�²ßýw(Ù� 3)1ör�þ{ÿy»ow~�r~u´ßwW~u~�ÿ²ú�w�2 

ÿÿÿ}ÿ 

÷ 1 {1r»[_~\x�r~u~Sótxoót~î�_{zq»�þgý~ÿ~NÏ²{y2

ÿw}³pùóø�1�r~u|\xSóxoó~î�_~»óøwr»2Sót~ý|oót¸º

ßwW~u|u~[t|1Sót~�þgý|oót~�þgý¸ºÚ�z»»óø|t�t{ú�

u¼�2¹¾ßo~{w��~1St¸ºot~ý|örôó°÷{|Ú�z»þU|r»|1\x

~{�ru¼�}~w²1ßwW~u|[tt|Út�þgý²{yĪV|r»sx|V{s�2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

50

55
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65
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-30 -15 0 15 30 45 60

Ù� 2 �r~uxßwW~u~�xý 

÷ 1 ßwW~ux�þgý~·Ï 

ö
r

�
þ

 
(N

/m
m

2
) 

�r~u 

ßwW~u 

¥ÿoót 

Ù� 1 örî�}î�_x�o(}) 

Ù� 3 ör�þî�~öí 

ßwW~u (~) 

ïÿSót 
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ý×�÷mî�| îÜÿ~þmÛy^ 
 

 

c óýñó÷~wßÕÛÛß�_vuÙ~�±~|~ 

(ßý��ÿîÜÿ~þÿîÜÿ~þ Îÿ{Vÿ�[ ç_ÿx÷�þ) 

ÿ þ ö 

 wßÕ~¸ýû¾üÏþ²oû�}y»ç|�~ò÷ûōz×º}�(wßÕ¸³·¹öð)²o÷

y»�±1ñó÷ßo~~ǡkýx1ï|¯Û{�ût}wz�|÷vÛký~úû²þgy2 

 

ÿ ßýë� 

ÿÿÿýý 

ñó÷}ßo�1¿ó³ý´ö|º1÷u´So|Oãtwr»{1øùó¿��f~�ßë÷{

¸»_�nÛ|ö÷z�±1·õÿóøÿóþü{¸»ßńþ²}t�~ǡöívÛ²î��2î�

_�î�|Õw_ãu¼�¹¾~{ 6 o²}t1ôÛ|~ÿÕ{ß�wvëƋ~ǡu{�2î�_�

_Þ{÷u´oÿ~öß²�nw1ßþÿkg/m3ÿ²ÿûw�27 öo�w 6 Þ1î�_~Ýß²�n

wvßþ~ëû²ÿûy»xq{1TýU({�{ÿwvÛö1|�}¼~¼ÿo~ 10 ÿb~T 1 Þ

~�nÛsÿo~ 1 ÿb{zq» 10 Þ£ÿ�n1z¹s{oó~ßwĪV~ÿo~ 1 ÿb{zq»

10 Þ£ÿ�n)w~·õÿóøÿóþü~ßńþ²�nw1ßþx~·Ï²¿y�(Ù�ÿ,ÿ)2 

ÿÿÿ}ÿ 

øùó¿�÷ökw²·õÿóøÿóþüw~nÛ|ÿýzýUxwv1|�ýUxoó|�x¹

¼��±1{{ÝŜō{ë÷²­±�}ÿ1|�ýUxoó{zq»ÿo~ 1 ÿbw~ 10 Þ£ÿ�

n{zq»_�~�ntxg�t~ÿ{²}�\¿{�Ïu(_��¼Ïu)x1~{~ßþ|ooz

Útþ·²ctsx|ú�u¼�(÷ 1)2w{w1s~ßþëÛký{ttv1|Õ{÷���u¼

�~ǡ~{w}¾w�xs½1ßþ~ëÛþþ|O{s��±1ß�~ñó÷�wÿ|w~_úký

~�}{�1u¹z»î�x}¾|ß�wr»x�x»2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ù� 2 ÝßnÛ~öí 

y = 0.06x + 0.57

r = 0.79**

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 1 2 3 4 5 6

~
{

~
ß

þ
 

ÿ
kg

/
m

3 ÿ
 

 

÷ 1 ~õ{��~{~ßþ~YWx_���Ïux~·Ï 

Ù�ÿ ÅóíÑÖÝāìĊw~�nÿÛöýUÿ 

_���Ïu   

n = 6×6   
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ý×�÷mî�| îÜ 4~þmÛy^ 

 

a ÷oÕ~}ïÏm 

(ßý��ÿîÜÿ~þ Îÿ{Vÿ�[ ç_ÿûoí1íßßß) 

ÿ þ ö 

 �ÕTw{¯Ûu¼�þó{1þû÷÷gÛs¹¾»ÿ½ú÷÷gÕ~~kï}Û÷~Û�¿ÿ²

Ìt1}Û÷~þþz¹s{Tÿ}~{g²n¹{{w1{ïÕ~~nÛ{Ïy»sx²þōxy

»2 

 

ÿ ßýë� 

ÿÿÿ| bÿý×^_ÿ�mƃÿ¿��852-2_3  (ÿý 5÷) 

        

ÿÿÿý ý 

èÿ{{ykï}Û÷ 1ÿb{ztv1þó{xÿƧÕ~ÿôþòøº½þôþ¹¾ÿ~{Ú1ø

Úöß²nÛw�2 

 

ÿ } ÿ 

 èÿ{{yxzº2 

èÿ ¿ÿ}ÿ 

ÿýÿ÷kï}Û÷                      

   
¿ÿou 

      (o) 

�W{Ú     

(m) 

�    W 

øÚöß(cm) 

þó{     680     13.0 20.2 

ÿƧÕ~   148    11.2 17.8 

 

 

 

 

 

 

 

 

èÿ ¿ÿw~ë� 

}Û÷�÷ ¯Û~þ {~ ÷�(ha) ÷ÿ(~) |b ë  

ÿý 5÷ oÜ 47~ ¹¾ 1.5 50 ý×^_ÿ�mƃ Wöÿßÿ 
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ý×�÷mî�| îÜÿ~þmÛy^ 

 

a {×�rÏm{Ï»~[~¿}Û 

(ßý��ÿîÜÿ~þ Îÿ{Vÿ�[ ç_ÿlow~ûíßßß) 

 

ÿ þ ö 

 �Õ~{ïz÷oÕ~~ ÷}~[~í}Þqß²ÿûy»�±1�÷ã~W{¹ã×w�~[~

ń¿÷²¿ÿy»2 

 

ÿ ßýë� 

ÿÿÿ| bÿý×�÷mî�| 

ÿÿÿî ýÿ¹¾ÿ]³ýÕ~ÿ1òþ½ÿþó{ÿ1òþ½ÿ]³ýÕ~ÿ1²»þôÿ÷÷g

Õ~ÿ1¿ýþôÿ÷÷gÕ~ÿ 

ÿÿÿý ýÿ<÷o²~~}ÿýý}W=ÿ¿÷|wwî÷ÿ\|~b 1969ÿ{ÿu}1ń¿÷

²¿ÿw�2 

 

ÿ }ÿ 

 T{~~ń¿÷�è~xzº2 

è ~¿î�}ÿ 

{~ ã

~ 

~

þ 

}ß÷ 

ÿÿÿ 

1,000

þÝ 

ÿÿÿ 

~¿÷ 

ÿÿÿ 

o~¿

÷ 

ÿÿÿ 

Ñw÷ 

ÿÿÿ 

Å²Øĉ

Åä÷ 

ÿÿÿ 

Ù� 

Ç¼ R4 97.6 2.1 24.0 2.5 0.0 73.5 ]³ýÕ~ 

àÜ» R4 99.9 2.6 10.1 0.5 0.7 88.6 þó{ 

àÜ» R4 99.1 2.1 1.8 0.0 1.5 96.7 ]³ýÕ~ 

°¹ìÒ R4 99.1 10.8 71.4 20.4 0.7 7.4 
ìÒÜÄ²ÉāÏó

´÷÷gÕ~ 

½ûìÒ R4 99.7 17.2 74.5 7.8 2.3 15.5 
ìÒÜÄ²ÉāÏó

´÷÷gÕ~ 
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ý×�÷mî�| îÜÿ~þmÛy^ 

 

c ��tï¶öÏm{·y»¿ÿ 

(ßý��ÿoÜ 52~þÿ Îÿ{Vÿ�[ ç_ÿë{^ÿ) 

 

ÿ þ ö 

�Õwßýu¼vt»_úÏm{·£wv1¶öÿ­vÎ¶g_ÿÚ�²}�y»�±~åy²ó

ßy»sx²þōxw1þôþþðù»ÿ½ú~±ûf�²¿ÿy»2 

 

ÿ ßýë� 

þôþþðù»ÿ½ú±ûf�~ëÛ 

îÜ 3~ 12 o{ý×^ÿĪ�wÕÛsWl�wÕw_~_

ÿû{ï{w�¿ýþô²_ãw11.2ÿ{þ~~{{ûWº

wv÷mî�|ëÕÿ{Úÿ30m1100mÿx{½�oïwÕ

ÿ{Úÿ300mÿ~ÿÿ{luwÿÙ�ÿ1îÜ 4~ 5o 9å

{¹ 8o 19 å~w~{{¹ÿW±ûw�þôþþðù»ÿ½

úrïu²¿ÿw�2}~±ûw�rïu{¹ 5ÿ150ÿ195

ÿ±ûå²ëÛw�2 

 

ÿ }ÿ 

þôþþðù»ÿ½ú±ûf�~ëÛ 

îÜ 4~þ~þôþþðù»ÿ½ú~±ûëÛf�²è{{

y2±ûëÛå��~n�Û��~¸º 2ÿ9å¼{s�2 

 

ÿW±ûöí {Ú 30m {Ú 100m {Ú 300m 

5%±ûå 6o 2å(±0) 6 o 9å(±0) 6 o 9å(±0) 

50%±ûå 6o 25 å(+5) 6 o 27 å(-1) 6 o 30 å(+2) 

95%±ûå 7o 18 å(+9) 7 o 16 å(+1) 7 o 20 å(+3) 

    ;( )� 2001ÿ2022 ~~�Wtx~ÿ2 

 

è  ÷mî�|ëÕx{½�oï{zq�ìÒÜìÎ÷¹í»ø~±ûëÛå 

Ù� ÷mî�|ëÕÿ{Ú 100mÿ~ÿÿ 
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ý×�÷mî�| îÜ 4~þmÛy^ 

 

c ùgþðÙÍøā¾¿ÿÝ�Ïm 

ÿßý��ÿ�r15~þÿ  Îÿ{Vÿÿ10/10  ç_ÿë{^ÿÿ 

ÿ þō 

ôÛw~<�Û��~÷ûſgþ÷�òû¿úó°��={ÿu}1åo~ïèōzî÷{zq»

_ÜÛsî÷~ùü¹ù´ó÷ü¿~úûÛsſgþ{¸»�kÿx~�ÿ²í�{êãy»�±1

î÷m�òû¿úó°ÿî÷ÿ\¿ÿû{oø�þ¿ÿÿ²ßýy»2 

 

ÿ ßýë� 

ÿÿÿ|bÿ�}�Þû±ÿÞßÿ�}¶Üÿû}WÕÿ 

ÿÿÿýý 

[ß 17.85m ~×÷ýóø(÷� 1,000 ³)²¯Ûw�¿ÿÿí÷V{ztv1{oø�þ¿ÿ²ß

ýw�2<_Üûm�òû¿úó°k_þ={ÿu}1|O¿ÿwŜ~oß{¹wÿWW{ 12m ö¼

�wŜ{ÛŜ²¯Ûw1ÛŜ|¿{åÛwvt»N|o 15o²ÿí{1{ò1{�1ÿ~r÷ß1

êÿ~ïm1½Í÷²¿y»xx²{1Í~ò1�}u1Y�~oƃÛs�û~oƃ²¿ÿw�2

~�1ÛŜ{ztv{ñ²î�ÿÙ�ÿÿy»xx²{1ùýüó{¸»zoÙ�î�ÿÙ�ÿÿ

²Ìs�2¿ÿ}ÿ�ôÛw{óûw�2 

 

ÿ }ÿ 

¿ÿ}ÿ�è~xzº1öú 1o|�¸{¸ºR¼ï{w�{{1öú1ÿ¶ñÿ»¸÷1¶ÿÿ

º¶¿ùT 1 o{{ò~øx|�±¹¼�2{òo~vqöú 1o~êÿ{ïm|�±¹¼»|1_

~þ~wxÿyvïmöí{YW��±¹¼z{s�2 

 è {oø�þ¿ÿè 

Ù�ÿ ¿ÿåûÑÖzoÙ� 

Ù�ÿ Ûùî�{��{ñÙ� 

[_�÷ 1 3 4 5 7 8 9 12 13 14 15 16 17 18 19
(ïo¿ÿ�÷) C3 H1 H7 H11 H3 H12 C26 H5 I81 H2 H6 H9 M1 M2 I67

ýO E E W W S S N S N S S N W W E
ýOÛ 119 139 272 291 190 191 12 220 333 177 224 325 312 293 I67

{~](Ü])

ÿ
¶
ñ
ÿ
»
¸
÷

ö
ú

½
ÿ
ð

ö
ô
»
¸
÷

ö
ú

ö
ú

ö
ú

²
º
½
ú
·

¶
ÿ
ÿ
º
¶
¿
ù

³
ÿ
ý
»
¸
÷

ö
ú

ö
ú

ö
ú

ö
ú

¶
ÿ
ÿ
º
¶
¿
ù

{~](�])

A
c
e
r
 
J
a
p
o
n
i
c
u
m

F
a
g
u
s
 
c
r
e
n
a
t
a

P
h
e
l
l
o
d
e
n
d
r
o
n

a
m
u
r
e
n
s
e

A
c
e
r

n
i
p
p
o
n
i
c
u
m

F
a
g
u
s
 
c
r
e
n
a
t
a

F
a
g
u
s
 
c
r
e
n
a
t
a

F
a
g
u
s
 
c
r
e
n
a
t
a

S
o
r
b
u
s

a
l
n
i
f
o
l
i
a

P
r
u
n
u
s
 
g
r
a
y
a
n
a

A
c
e
r

m
i
c
r
a
n
t
h
u
n

F
a
g
u
s
 
c
r
e
n
a
t
a

F
a
g
u
s
 
c
r
e
n
a
t
a

F
a
g
u
s
 
c
r
e
n
a
t
a

F
a
g
u
s
 
c
r
e
n
a
t
a

P
r
u
n
u
s
 
g
r
a
y
a
n
a

þÿō{Ú  ÿ  ÿ    ÿ  ÿ   

{Ú (m) 9.7 25.2 20.3 17.8 26.5 16.8 16.6 12.7 16.2 15.0 23.0 19.8 25.8 16.1 13.5

øÚöß (cm) 27.3 90.0 38.3 25.5 54.8 42.6 52.1 30.9 32.4 27.3 65.3 54.3 87.5 57.1 34.2

{ò 1 1 1 4

{� 1 1 1 1 1 1 1 1 1 1 1 4 1

ÿ~�÷ß 1 1 1 1 1 2 1 1 1

êÿ~ïm 2

½Í÷ - - - - - - - - - - - - - - -

Í~Y�þ - - - - - - - - - - - - - - -

Í~�}u - - - - - - - - - - - - - - -

Íò - - - - - - - - - - - - - - -

Í~�ûöí - - - - - - - - - - - - - - -

ðñü¸¿ù¹ - - - - - - - - - - - - - - -

{oø�~ßöëÛ
71 73öú{¸»«w 714 N|o{¸»«w �ö|º|�}t�±þû{�t 2
73 NýÎ¡~Ný|ï¼vt»2_~x�}zYW�ƃt2
712 N|o{¸»«w 718 2022~9ooOí~�¸{¸ºyS{¹R¼ï{w�²~xëÛ2
713 N|o{¸»«w ¿ÿ~oå:2022~8o19å19o12å111o4å
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ý×�÷mî�| îÜÿ~þmÛy^ 
 

 

e éfö¿ÿ|~ÿ1ÿ¹¾ 1~�ß�³óöú×~m}ß¾î� 

(ßý��ÿîÜÿ~þ Îÿ{Vÿ�[ ç_ÿlow~) 

 

ÿ þ ö 

ý×�Õ{¹¾²m}y»|\12~�uwo×ÿïOuwo×x�yÿ²}t»~|�Ïwr»

|1Îß~Ý ÷w�²×��´²×³¹ø²O�w��_wm}ß~~r» 1~�ß�³óöú×

ÿïOß�×x�yÿ²}t»sx|}�u¼vt»2ß�×�s¼~w�Õw~m}ÏÏ|ƃt�

±1�Õ÷mÏm_|î�m}w�ß�×{ÿÙ� 1ÿ~�wöíÛsr÷¿ÿ{²Ìt1�Õm}

~ÿýg²}¾w�2 

 

ÿ ßýë� 

  ¿ÿ�îÜ 4~ 4 o{ý×^ÿÞ�OïûwÕ{m}u¼�ß�× 77o1uwo× 38 o²ÿí

xw1ïo 1 Þÿ6o{¹ 11oÿm}o~�wÛsr÷{ÿ{Ú1ySß1þ}ÿ²¿ÿw�2 

 

ÿ } ÿ 

m}wv{¹ 1r÷�}Ãß~m}o~�w÷�1ß�× 95.8ÿ1uwo× 100ÿw�w÷�×~

�{ooÿ��±¹¼z{s�2r÷ßÿ{Úÿ�1ß�× 40.0±17.7cm1uwo× 21.5±8.6cm1

r÷ßÿySßÿ�1ß�× 8.4±2.4mm1uwo× 4.5±1.6mm w1VgV÷²Ìs�}ÿ1uwo

×{ÿyvß�×~ý|�}{s�2ß�×xuwo×~ow~{Úr÷²ÿ�y»x1ß�×�m

}ßyp{r÷|Û~svt�|1uwo×�m}wv{¹r÷²�Ûy»~w 2 öo{þ{{sv

t�2~�yv~owß�×~r÷ß|�}{s�ÿ÷ 1ÿ2 

 ×~þ}{þ�1×~{¸º�zº1¿ÿ��o{x³y~uwo×|öûwvt�~{ÿw1ß

�×�m}öß{¹þtvt»²~|[��¹¼�ÿÙ� 1ÿ2þ}{þ² 4 ÿ�{guWwïo¿

ÿw�xs½1ß�×� 1.0ÿ1.71uwo×� 0.1ÿ0.3 ~�wëûw�2ß�×� 1~�×wr

º12~�~uwo×{ÿyv�~oW|­³wz¹z1ÿ�ōß�ps��±þ}|�}{s�ÿ

ýg|r»2Îß1s~þ}|y~¸v{ëûy»{}Ã»ßy»ß�|r»2 
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ý×�÷mî�| îÜ 4~þmÛy^ 

e éfö¿ÿ|~ÿ2ÿå|v__{¸»1LVL ~|�Ûs 

yyº´yu~}¾ 

(ßý��ÿîÜÿ~þ Îÿ{Vÿ�[  ç_ÿýo~�) 

ÿ þ ö 

 o|~w�1LVL ~è÷{å|�ý~r»_ý²_Íy»sxw1ýÕßûf{_Üxu¼vt»

|�ûY�~óv|ÿý{yv{1~�1_Í| LVL ~Àlf~yyº´yu{Nx»�ÿ{ttv

²¿ÿw�2 

ÿ ßýë� 

¹¾ LVL î�_ÿûý T:30×W:150×L:60mmÿ~y÷²_Íw�î�_Ûs1ooó÷1o�|

÷1o�þ÷²_Íw�î�_²}¼~¼ 4_zt_ýw�2~�ÿ�}{y÷ƃ_Í~î�_² 4

__ýw�2_ý�ïO~ 2~²�}w�2 

_ý Aÿ �¿´÷~¶|1¶~ß_ý 

_ý Bÿ}�ûß �¿´÷~å|1�Y1¶Ñß~ow^}_ý 

|�g~¿ÿw�1ror��²}tv 40#90ÿRH~ôÛ{g� 96f�ÿ·w1î�_Ýßxû

ý²�nwv|�ß (g/m2)²ÿûw�2_Í{¸»yyº´yu~}¾�1~�ßyyº÷÷î��

²�}w1î�_|ÿºÛ±»ö_~<yyº÷÷Ïu=²�nw�2yyº÷÷Ïu~î�÷��

þ÷x�|÷xw1}¼~¼[�~~ýýU{ÿw1×öx�Ì~ 2ýU~yyº÷÷Ïu²nÛw

�2 

ÿ } ÿ 

î�f� 24f�{zq»Tî�{V~�W|�ß~YW²÷ 1{{y2î�f� 24f�{zt

v1_ý A²_Íw�î�_�ƃ_Íî�_ÿïO1ƃ_ÍÿÛs_ý B²_Íw�î�_¸º²|

�ß|]z{s�|1ƃ_Íxÿ�y»x}~ÿ�Õ{wrº1_Í{¸»|�óvûÿ��±¹¼

z{s�2~�1_Í÷~Êt{¸º|�ß{ÿ|�±¹¼1oó÷ÿ�|÷ÿ�þ÷~�{|�ß

|�}�zs�2[�{�}w�¹¾�oó÷{îÈû~í÷1�|÷{Ù_²cq1�|g�oó

÷ÿ�|÷ÿ�þ÷~�{Ú�z»|1|�ß{ttv²\ù~}ÿxzs�x�x¹¼�2ow~

|�²óvy»{�1_�²Û�w1owè÷x_�~çï²z�yÏ|Ý�x�x¹¼»2 

Tî�{V~�Wyyº÷÷Ïu~}ÿ²÷ 2{{y2_ý B²_Íw�î�_�yv~î�÷Û

sî�ýUwyyº÷÷Ïu|�}�1ƃ_Í¸º²ÿº{��zs�2s¼�_ý B|1}�ûß

 �¿´÷~�±1owè÷~yyº÷÷Ïu²ýcw}��±x�x¹¼�2Ný1_ý A�ow

è÷{_�²�ry»�±1ƃ_Íî�_¸º²ÿº´y�zs�x�x¹¼�2 

÷ 1 î�f� 24 f�{zq��W|�ß 

0.15

0.17

0.19

0.21

0.23

0.25

oó �| �þ y÷ oó �| �þ y÷

_ýA _ýB q_

Í

|
�

ß
(
g
/m

2
)

_Í÷

±={þ_ÿ n=4

÷ 2 Tî�ýU~y��÷÷Ïu~ÿ� 

0

0.2

0.4

0.6

0.8

×ö �Ì ×ö �Ì

�þ �|

y
y

º
÷

÷
Ï

u
(C

.S
.R

') _ýA _ýB q_Í±={þ_ÿ n=6
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ý×�÷mî�| îÜÿ~þmÛy^ 

a ÿ  ÿ 

 

oÜ 30~ 9 o ý×^ûÝ�ÿOþÿçýu|íwÿ{ý×�÷mî�|ÿþÛÏûýmĪû}ïĪ

~ÿĪvÿxwv�|y»ÿyÿwÿÿ�þ~}û÷mî�|ÿ2 

oÜ 34 ~ 4 o ýmĪ²}÷Ī{1}ïĪ² ÷Ī{}ùy»2 

oÜ 37 ~ 9 o Īv²ùv{}ùw1ÿÏÿùvxz»2 

oÜ 45 ~ 4 o Ïv²ºv{}ùw1ÿÛº1}÷ù1 ÷ù~ÿºÿùvxz»2 

oÜ 50 ~ 4 o ÷oÕ~}ïÏm² ÷º¸º_|{ûûy»2 

oÜ 51 ~ 4 o ²~ù²õ¯w1ÿÛº1}÷ù1 ÷ù1²~ù~ÿºÿùvxz»2 

oÜ 55 ~ 4 o ßÿù²õ¯w1ÿÛº1}÷ù1 ÷ù1²~ù1ßÿù~ÿºÿùvxz»2 

oÜ 55 ~ 6 o ÷mî�|²{½Ħÿß�z~ÿÿ ý×^ÿß�z~ÿxõûûîy»2 

�r 7 ~ 4 o ùv²ÿv{}ùw1ÿÛº1î÷ r|~ÿ1÷m�w|~ÿ1î÷ûv|~

ÿowòý|~ÿ~ÿºÿÿvxz»2 

�r 7 ~ 10 o owòý|~ÿ²õ¯2 

�r 17 ~ 4 o î÷ûv|~ÿ1ow{}|~ÿ~ÿ|~ÿvxz»2 

�r 18 ~ 4 o ¿÷|wĪÕ{¿÷ÿ\âÛ|~ö|õ¯u¼1ÿÛº|ÿÛnÛºxz»2 

�r 20 ~ 4 o ¿÷ÿ\âÛ|~ö|¿÷ÿ\|~bxzº1÷mî�|�¿÷ÿ\|~b÷

mî�|xz»2�{vÿÛnÛº|¿÷ÿ\|~bO�ÿÛĪ{}\u¼»2 

�r 26 ~ 4 o ¿÷ÿ\|~b_v~Ýý2Tî�|�oßbûº~wý�·xu¼1÷mî�

|�¿÷|wĪ÷�O�º~ØOxz»2 

�r 29 ~ 3 o <xsxº÷mâÛ�ý»ó¿ü>{ùÿGut Holz?=õ¯2 

�r 30 ~ 3 o <owôÛ|~ÿ=õ¯2 

�r 31 ~ 4 o xsxº÷mâÛ�ý»ó¿ü1owâÛýºßÿ¹1î÷�ÿ]{¹~ûv|g

Ûûv�{ûÌ2 

îÜ 4 ~ 3 o yyYßßÿý¯¯�2 

  

a �  ë ÿîÜÿ~ÿoÿåÿ�ÿ 

 ÿ }~û�zmÛ 

 

 

 

 

:ÿÛç_;  :î÷ûv|~ÿ;  :ow{}|~ÿ; 

ÿ þÏûv{·y»sx  ÿ î÷~¶Ŀ�ý{{·y

»sx 

 ÿ ow~~ǡâÛ{·y»

sx ÿ Îÿû~ÿ{·y»sx   

ÿ ß�û}o­w~ûv{

·y»sx 

 ÿ î÷uÙ{·y»sx  ÿ ow~wîßï{·y»

sx  ÿ î÷m�{·y»sx  

ÿ î�|~÷1×u1{o

W1<ÿÿ^}~î=~

ûv{·y»sx 

 ÿ {}÷w{{·y»sx  ÿ ow~ë ō{}{·y

»sx  ÿ ÷o²~û÷oÕ~}ïÏ

m{·y»sx 

 

  ÿ ow~OßÕÍ{}{·

y»sx ÿ ß~~ßÖûß[{·y

»sx 

 ÿ ÷m�ø~{}âÛz¸

söÝÛy{·y»sx 

 

  ÿ ow1oîwý(CLT,LVLz

y)~òýû{}âÛ{·

y»sx 

ÿ ÛyÛ�{·y»sx  ÿ ×o~�râÛ{·y»

sx 

 

  

 ÿ o}{~~ßÿâÛ{·

y»sx 

 ÿ ow~ß[û÷ǎ÷vâÛ

{·y»sx     

   ÿ î÷«û~|~ûvÿâÛ

{·y»sx 

 ÿ ¸ýû¾ü}oîÏþ~

{}âÛ{·y»sx     

   10 Éïû{{¸»î÷«û

~ń�Îßû\Ûûvÿâ

Û{·y»sx 

 ÿ Oß~]Og{·y»s

x     

    ÿ �~�}1ß¼î�{·y

»sx    11 ²÷âÛ{·y»sx  

|   ÷ 
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ý×�÷mî�| îÜÿ~þmÛy^ 

 

ÿ ÷ õ u 

 (1) ÷õŤ�öí 

                                                                ÿîÜÿ~ÿo 1 åÿ�ÿ 

              {V 

ºûÿ] 

Ï Û 

÷ õ 

â Û 

÷ õ 

ÿ m 

÷ õ 

 

� 

_�~þ 

ÿ}÷õ 

Ù� 

 

| ÷ 

ÿ Û ç _ 

î ÷ û v | ~ ÿ 

o w { } | ~ ÿ 

 

ÿ 

 

 

ÿ 

 

ÿ 

ÿ 

 

 

 

 

ÿ 

ÿ 

ÿ 

ÿ 

 

ÿ 

ÿÿ 

ÿ 

 

 

 

�  ÿ ÿÿ  ÿÿ ÿÿ  

 

 

 (2) ÷õN¯è 

                                  ÿîÜÿ~ÿo 1 åÿ�ÿ 

  º û ÿ ]    ÷  ]    o  ]         

  |     ÷  w N ö w 

ÿÛç_ º ÷ Ü _ ß N òY[ 

î÷ûv|~ÿ 

  ÿ ÷ 

  N � | ~ õ 

  N � | ~ õ 

 � ÿ | ~ õ 

 |  ~  õ 

  | ~ õ  

  ë { ^ ÿ 

  l o w ~ 

 ÷ Ī   m 

 O o ß k 

 í ß ß ß 

 W u � � 

 

   

ow{}|~ÿ 

 

 

  ÿ ÷ 

  N � | ~ õ 

  � ÿ | ~ õ 

  � ÿ | ~ õ 

  | ~ õ 

  _ � { Ì 

  x ÷  �  þ 

  î u m _ 

_5o Ý Ï 

  ý o ~ � 

-21-



ý×�÷mî�| îÜÿ~þmÛy^ 

c ý  ¯ ÿîÜÿ~ÿoÿåÿ�ÿ 

 

  î � | 

                    

    1) _ w                  267,213.24 ³       2) þ {                     4,099.49 ³ 

          þ{{ww           10,180.24 ³             o    ¹               1,174.98 ³ 

          ×        u            7,000.00 ³             owòý|~ÿ             936.60 ³ 

          ·úó¸×u              600.00 ³             fïü²ÿ                  50.00 ³ 

          ã z W            6,000.00 ³             Îÿÿ�øß�ÿ          196.00 ³ 

          ã ~ W           22,000.00 ³             _m�û¿�w�           320.80 ³ 

     î � ÷          170,000.00 ³             ¼ ù ¹ ÿ                 194.40 ³ 

          { o W           19,000.00 ³             o    ÿ                 100.30 ³ 

          þ ý ÿ |              400.00 ³             � ø ÿ                  12.00 ³ 

          } ~ Þ           32,033.00 ³             ^ ¥ �                  50.00 ³ 

ń ÿ � ÿ                  29.75 ³ 

ý ó ÷ ÿ                  12.66 ³ 

÷ýñóÿ                   8.88 ³ 

ßÿßûÿ                   9.80 ³ 

ýÕßûÿ                  60.00 ³ 

owâÛýºßÿÿ      256.25 ³ 

î÷�ÿ]{¹       326.00 ³ 

×o�r{ßÿ¹            96.99 ³ 

ßý{ëƋ»ßý¯         16.81 ³ 

]ßsþ{ßûÿ             6.62 ³ 

õ¹ü¿úõøÎÿ          16.50 ³ 

î�ÿÿowôÛ|~ÿÿ   89.18 ³ 

|ïý¯ÿÙÕß}ÿÿ    57.97 ³ 

yyYßßÿý¯      72.00 ³ 

  

 O�Ûsî� 

   O  � 

       2680-1203 ý×�ý×^ÿß�z~ÿÿÿ�w 

                   ÿ û  (0858) 85 - 6221 

                   ÿÿÿÿÿÿ    (0858) 85 - 6223 

 

   î  � 

       ý×Ý{¹ð¹}ę~½ÿ<z~=OÎ ßkÿÿV 

       ÿý×Ý{¹ÎwÿÿVÿ 
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ý×�÷mî�| îÜÿ~þmÛy^ 

 

c Îÿ~öí ÿîÜÿ~þÿ 

 

ÿ ÷mî�|¿~ÎÿÝ 

                                                                                  ÿ[Oÿ×ÿ 

 

Ï m ] 

 

î Ü ÿ ~ þ 
îÜÿ~þ  

__ÎÿÝ __ÎÿÝ 
       ­  þ  Õ  » 

ÿÿoûÑ } ~ Þ N®­þ 

ûvÀ÷¿ 19,143,000 
 

 
 19,143,000 19,752,000 

î�|~¿   9,274,000  370,000   8,904,000 9,156,000 

÷oÕ~}ïÏm¿      119,000 
 

 

 

 
     119,000 117,000 

ý¯uÙ¿ 52,735,000  38,000,000 14,735,000 2,437,000 

\  �   81,271,000  38,370,000   42,901,000 31,462,000 

 

ÿ }~Þ~ÎÿÝ 

                                    ÿ[Oÿ×ÿ 

ù   þ ÎÿÝ 

î÷Éûï¶ö¿ 500,000 

ôÛßy¿ 65,000 

 ÷¿ 3,419,000 

    \      �       3,984,000 
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e î�|~rÿ~~èÞç]N¯ 
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{ 
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_5oÝÏ
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ë�{ttv 
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þýÛ�~_Ü|V÷ü¿{¸»wo~ow~Ñ

�sþþ~ò÷ûW IRG/WP 22-20689 ç�æ³ 

x÷�þ owß[ Vol.49 No.1 2023.1 
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{ 
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þî� 

îum_ åoow�_oÿûßÿoĪ 
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åoow�_oÿûßÿoĪ 
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åoow�_oÿûßÿoĪ 
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� 33Þ|~ńè_ �íÖ 

2022.9 

 

2022.9 

 

2022.9 

 

2022.9 

Two Rail Shear ý{¸»¹¾�{ CLT ~÷Õ{³

íî� 

_5oÝÏ 

1 ~�~_Õö·{¸»÷ǎ÷v LVL ~¶Ķgýx

~�ÿ 

ýo~� 

ý×�w¹¾w~ûýÛÛgxwÿ{x~·Ï{

ttv 

x÷�þ 

ý×�wwJAS�|w²}t�øù¹~|Úî�{ 

·y»N�ß 

|ß�ÿ,

îum_{

{ 3] 

åoþû�_oÿoĪ

|~y^Ö � 46 ÿ 

2023.3 

 
g î÷�ÿ 

�üå �ü|b ë� 

R4.8.11 xsxº 21 ^}~î{{ gÛûv�<xsxº~î²Ûºo²�{y_=�ü

~ëƋ_�´ùóø�ü{_�sv1¹¿óõWÛ{

²Ìs�2 
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g ÷mî�||~rÿ~èÿî÷û÷mûow»ÿúüÿ 
  

îÜÿ~þ�õßÁûØ´²ùÇ~�÷ã�¶k~��1YouTube Ýï{�� Web �_{���üw�2î�|

~~^�özâÛåy¢ß�xy�m}·Ï��~åy~ï{{Ww1ÝNt~î÷ým~÷1ÝOt~ow

{}~÷{�ÿÔĊìzt~rÿ~è¢Ìt1�Õ_{�Ì�·Ï�1owòý·Ï�1þ¯ĉOß·Ï�1}²

|~·Ï�zy1þ� 217 Þ~�ô¢ß�2 

 
i {}öí 

{V }÷ ôÛ ²÷ �ø 
Éï 

sû 
{w ²~ ²× 

ow 

òý 
� 

×�g^(þ) 1 10 8 - 10 3 2 1 34 69 

�Õg^(þ) - 3 3 - 7 - 6 1 2 22 

 

{V �ø�} 
ß¼

î� 
owôÛ|~ÿ 

þu²w 

��þu 

108 þ(þy) 

ÿ134 f�ÿ 
5 þ 

4 þ 

27 ] 

×�g^ÿg|1ÿû1ñüû1�Þ{o{{¸»âÛþÏ{ÿy»g^þu2 

    �Õg^ÿ|~õ²ÿw{�Õwvg^w�þu2 

    �ø�}ÿ[þr»t�÷_|owòý|~ÿ~�ø²�}w�þu 

ß¼î�ÿowòý|~ÿ~�ø²�}wvî�²Ìt1î�r~þ²ńÌw�þu2 

owôÛ|~ÿÿý¯��w�þu 

 
 
i ���ó 

�  å ��] Õ  û ÿ í � 

R4.5.24 ÷Ī m ÷mnÛg^õâÛ|ï_ �÷õ 13] 

R4.5.27 _�{Ì 

x÷�þ 

îum_ 

_5oÝÏ 

ýo~{ 

ow~{ÿxow{} ý×ÿ����� 20 ]+ 

}õ 2 ] 

R4.6.24 ÷Ī m ÷mnÛg^õâÛ|ï_ �÷õ 13 ] 

R4.6.24 low~ ×}|ï_ }÷{×W\}\õ 15 ] 

R4.6.30 low~ ÷o~²~x²×âÛ {qz³oÿ}w÷m²»÷ÿ

ü�� 12 ] 

R4.7.7 ÷Ī m Úkzî÷uÙ~�±~}wĿûú¹

¿|ï 

�÷õ 2 ] 

R4.7.13 x÷�þ oîð´ºþ¹~òýxwm{} ý×ôÛ���� 60 ]  

R4.8.8 ÷Ī m î÷�ýxĿûú¹¿ ý×ôÛ���� 5] 

R4.8.23 ÷Ī m w�÷~v¯xsþw� ý~×} FW |ï� 16 ] 
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R5.1.19 ë{^ÿ 
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÷Ī m 

x÷�þ 
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î÷ûow|~Üû ý×���� 2 ] 

R4.9.6 î÷ûv|~ÿ 

ow{}|~ÿ 

î÷ûow|~Üû ý×���� 2 ] 

R4.9.5ÿ9 î÷ûv|~ÿ 

ow{}|~ÿ 
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R4.10.24 î÷ûv|~ÿ 

ow{}|~ÿ 

�_ù�� ~½_�iÿ~�Qÿ 44 ]+

}õ 4 ] 

R4.11.29 î÷ûv|~ÿ 

ow{}|~ÿ 

�_ù�� ïû_�iÿ~�Qÿ 49 ]+

}õ 3 ] 
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�gþ{ßx�_mÅÇÔî¢
ùk{øþy�kýx÷ÿÿ¢
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1,072 � R4ÿR8 CLT ¢ëry�}wwr�÷í
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{ttv1^|wukw�yt
ûýw~wýÕîÛ�ç\g
ý¢n�{{w1ýwÕ�w�
þû¯�{ß�zÿ�Ïý¢ß
�2 
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