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� ,%& �:JÛÜ!ÝÞ-ßØ=<s�5ABCD-

à�<PCT"�áØ�:J�F�2lâã 5äzå;�=

:J-³N<!l5ÃÄÅ�!�����������

5 �z5,%& �ßØhÀ��æç()!èé� 10mê

200m !G!z��=ëì��l 1966 ?() 1979 ?5

ëì��():J>z!E?�l 28?() 40?z��= 

+Xíîeï+,l$%& �ßØhÀ�"!#$%&

'-ðñ���./012\ 15 *34�<=34+,

!òól 50mmz��=MK5*ôzl� �!"!õ

Û�ö÷-AØ<�5$%& �ßØhÀ�5øF!� 

!ùzúG��y�"-�"5úG�()û�"-�"5

t!ü!"-ù"_ý�=><5þ"�lQB� 2B�

�!z5Lk)-�âØ�<�5þ"!�Q!QB��

���-¡i�25$%-�ßØhÀ���y�"!Q

B()��ø()�>zQB��-	Ø= 

34�<
�!�TUVWXYZ!'�l5JCI-SC4

Ï 2)���5�ö��gÏ�hi��TUVWXYZ

-Ñg�<=+,!�cV�@�l 20mm -�*_�5

q& 15mm _�<="#$%!¸0l 140mmê180mm
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LLz5xl+XíîeïAB()!40(cm)5tlE5

?�%?&5C l�TUVWXYZ(kg/m3)5D l�TU

VWX!�(Î!���� (cm2/?)z6�����_

ý�=MK5x!7öl\]8 cm-9À�5*ô!:;

zl<=8 mm-9À= 

�'T�<\]!>?&'lÇ!/iz��= 

� �@¨A�B�C i5�@+XíîeïD�� j!�T
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SP�TUVWXYZ-LO<= 

3.2 OIP�Q�
RS23 

� �'6789:Jì�Æ~T�<þ+Xíîeï+

,()5�'67-UgØ�bcdefe-HgØ��

�<N2l5V+Xíîeïù!�TUVWXYZ'[
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�TUVWXYZ!\]^G�Q!����^_MN

2��=MK5ù¬T40�F�2l��2mm �Z_5

�!+,�K�2G��z~��Zz�N<= 

 

4.2 eab23
¨©#ªp|VW 

� LLz³N<p��Ï!���F�2R�Ø�<�5

$%: zì�<kef!À�5xQ%}Q&�CR�ï

�< 7!kef()5°±�p9´k2��xB()

!67!¹RS�<�Ï%WX'�Yeï 3&&�h�p

�!t-$%; �ßØ=L!xB()!67!¹RS�

<�Ï�h�_5���� 0.35cm2/?5AB�TUVW

XYZ 13.0kg/m3_Mi52B()!67-RS�<*p

��Ï�h����� 0.25cm2/?5AB�TUVWXY

Z 23.8kg/m3%�Q!^&_}~p�M�OP_MN<=

L!�l$%: !\]^-AØ¦ç_$%; !\]^-

AØ¦ç!���opAk2��=$%: !tzl5A

B�y�}Q! 2_�Q 1!kef-lmØ�_ü

!o�!zopp�Ø�bcdefeMg�z~<=

ù¬Tl�_���³�2�M�!z5�ð��QB�

�´k<L_�5L!�k!�_�2RO)k�=L

!hÀ�ù¬T�h)�5AB() 30mm �Z>z!5

^��Ø��_�´k�YZkef-lm�<�e�

l 3.2�zå;<hÀ�ü�Go��N<=MK5$%<

�l[R!<�5lm�<kef!M��t-ß�<=

Lk_5$%: -`a�2¹kn5$%: !AB�y�

&'�KÎ�kef^�5ü!&'!kef!��()

Hk2��L_�r�s¯À=L!hÀ�5*p��Ï

�h�_AB�y�kef!3�!r§�`a��X

�z~<= 

� L!L_l><5vw!xB()!67!¹-RS�

<:J�{|�Ïzl5AB�TUVWXYZ-5�{

|Ø�ª«¬���L_-ß�2��=���Okn5

ÓÔ!hÀM:J�{|�Ï-_N<��5hi��Q

!r§�z~�_RO)k�=<s�5"-./012

+,-Æ~5���YZ'[-:;�!l+�ï�((

�!� z��= 

L!ü5*p��Ï!¡_�2l5�TUVWXY

Z�Ñ^�qg_M�&'��p_GSP�TUVW

XYZ�`a��X�¢gz~�L_5AB�TUVW

XYZ!QB�h����{|z~�L_M��£¤

)k�=¥_�2l5bcdefe�¦O�!z§¨

¬�¦ØL__5©i��M��5Ñg�¦Ø'+�

ï�((�_�ÀL_�5£¤)k�= 
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� AB�TUVWXYZ!� �'[!���F�2

:;�<�5$%= �ßØbc�-\]�<=LLz5

ª«l� �!ö÷!��-AØQB��z��=2 ä

!$%& !:;zGå;<�5��y��À()�"5
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!z�QQB!kefl}Q�5�QQB!kefl�

Q�CR�ï0k2��=,_M�H®"!kefl

�çzO�z��=L!$%= �h�_5�ç!�_�

�l�¯��i_MN2Ki5�QQB!^�õÛ��

�������L_�r�=�"!�QQB�l�()

!°��()±~8¤)k�L_�hiAB�TUV

WXYZ��QQB�`;2�pM�ª«¬���_

�´k<�5t!hÀM��_MN<!l²³!,!

À� 1³sÎz�i5�"��âM�����_l�O

M(N<=  

4.4 ~��� 

� ����l,¹&�ßØhÀ�ú�^ 0.03 cm2/?5ú}

^ 0.25 cm2/?5ñ´^ 0.15 cm2/?z�i5��µ¶M�

_�´k�^z�N<=·¸�l 0.06 cm2/?z�i5

¹cº+l}~pM(N<=Lk�Û�+Xíîeï·

ß�» 6)�h�¼/½¾_cX¿ÀdXï-9ì�<

��!�TUVWX�ÛØ�����!¢g�%�(11)&

�h�\]^l5ðÀdXï` 50%!¨ 1.3 cm2/?5ð

ÀdXï` 60%!¨ 2.6 cm2/?z�i5*:Jzj)k

<^-}~p8ÔN2��=ðÀdXï`�5L!�Z

z�N<_Økn\]^lÁ'��Q!^z�N<_

�O�= 

 

5. ,*YZ]º[N PCT�
��./® 

½î#ÂfXÃÄÅu��hiABCD-³N<�

14 ?�E5�< PCT "!�TUVWXYZ'[-:J

�<=L!� lÃÄÅ�5Æ*��æç() 280m !

èé�ö÷Ø�G!z5ëì��l 1963?=1991?%ñ

] 3?&���:J�³´k5t!u5"!�Q!QB

()40 60mm!+,� 4*340k5�cV�Ç 20mm

È_!�TUVWXYZÑg�³´k<=t!OP!t

-$%> �uiF��Éw-�çzFM�sbc�zß

Ø%|ù� H3:J_Aß&=$%>�h�_AB�úG

y�_L¯z�TUVWXYZ�Øz� 6.5kg/m3-ÊO

2Ki5}Ë!�TUVWX��Ì�FF�N<L_�

´(�=0)�+XíîeïAB�� ¡kÍÎé�£

®2�<<�5ÏÐ�j)(!ÛÑ�Ò?_0k2�<=

$%>� H3\]_��xÆ~�z-O�sbc�l H3

:J!OP��q�2 3ä!�Ïzbcdefe-Hg

�5t!?!�TUVWXYZ'[-¢g�<G!z5

[R!<��ß�<=qg!&'��_����!z§

BùÓ&>zÔw�'�67�2��ª«¬!��L

_�´(�=MK5LLzl:Jkef!ÕÖ()"!

�Q�QËQB_GH®AB�TUVWXYZ-×g

�2���5$%= !OP�h�_5�Q!B!AB�

TUVWXYZl�Q!AB�TUVWXYZ�`;

2�������!z5bc�8z�Q%�Q&!^l

oi}~Ø��¢g_MN2��ª«¬���L_�

Ø¨�2KpÒ?���=t!H3:J() 2?�!1993

?%ñ] 5?&�ABCD�³´k<=ABCD() 14

?�! 2007 ?� 4 ä:J_HI!"-./Ø�+,Æ

~:J-³N<=t!OPj)k<�TUVWXYZ!

'[-uiF��vw-�çzO�sbc�%H19:J

^_Aß&z$%>�ßØ=#$%!¸0l 160mmz�

�=Lk�h�_5úGAB�y�&'!�TUVWX

YZ� 0.5kg/m3�Z_5H3 :J¨()}~p���2

Ki5ABCD!ÙP�op°k2��=�Ú!YZ'

[w8-��_ÛF�¬�s}�!��FM�N<w

_MN2Ki5H&()!�'ÜÌ�Ý§0k5�TU

VWX�´qT��(N2ÙÚ�<OP5YZ!Þeí

�"§B!ùß�~N<G!_àáz~�=H|ù�l

H3 :J¨!kef�G_q�2j)k<bcdefe

-9�5CD¨6âlAB�TUVWXYZ-QR_�

2ëì��()!�TUVWXYZ!ÙÚ- 2ä!�Ï 
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z¢g�<OPj)k<�TUVWXYZ!'[-

%H19 \]_Aß&5xÆ~yz-çzO�sbc�

zß�<=L!bc�!w8l H19:JOP!w8_h

pã2Ki5LLzì�<�TUVWXÙÚ!¢g�Ï

!äÙ¬-ß�2��=�(pËbc�-`;�_5�

Q!¢gÞeí^�:J^�`;2oi}~��MN

2���5Lkl�QB!AB�TUVWXYZ-�Q

_H®�×g�<G!!5�u�ltkhioi�(N

<<�z�¯À= 

� $%�_$%�l$%>_340k<+,��M�!¹

z5bc�!�]lH®z��=Lk)lúy%2007?&

!:J^�\]^_}~p�M�G!!t_�2£¤

<=>�5$%�zl5|!}Q%�Q&�åæØ�_5

úy! H19:J^l¢g^hil�(�}~p5mn 2

ç�Zz��=><5AB�úGy�&'-è�25H3

:J^_`;2Gl�(�}~p5ABCD�éê�z 
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�N<(ABCD!�Q��'�cN2�<ª«¬�

ë´k�=�

q�5�QzlCD!ÙP�hi�TUVWXYZ�

ìi�2��ª«¬G���é;íz��=$%� !�

��l5H3:J!îïsÎ��_5H19:J^l¢g^

���lìN2�M�� H3 :J^_�ðñ´)�5¦

ò�2�M�!z5ABCD!ÙPlù�Z_�OhÀ=�

68!hÀ�5ABCD!ÙPló�)k���_ó

� ���5t!ù@�M����N<=ABCDÕ!

kef��q�<ABCD�!�TUVWXYZ!Ð

Ñl:J^_�rØ���G�kn5�r�M���G

�N<=�r�<��!'[w8�ô��{L�ª«¬

!�00-RO�_53 ä!\]�Ïl5���ZäÙ

z��_�OhÀ= 

 

6. M�" 

� ÃÄÅ!���������K�25ëì��() 28

?() 40?E5�<� 5�! PCT"#$%&'()

15*!+,-./01234�5�'6789!{|�

Ï!®Ò_6789!®Ò-³N<=0)�â! 14 ?

@!ABCD-E<� -ÛÜ�5ABCD-à�<�

�!�TUVWX!ÙÚ�F�2®Ò�<=t!OP-

>_��_Ç!hÀ�M�= 

(1)���í!�������q~5"#$%! 2QB(

)!�'67-RS�<�'Ï\]^l:JOP!'

[_mnopp�01�L_�z~<=t!u�Hg�

<bcdefel5vw!xB�y�&'z!:J_{

|()j)k<^_l}~p�M�����N<= 

(2)Lkl5*ÈÉ!hÀM:J-³´Mp_Gr�L_

z���5"#$%! 2QB()!�'67-RS�<

:J_{|zl5SP�TUVWXYZ!Hg�u�25

Ò��Gqg'[!îï-Ò?_�M�_�À¡�

��= 

(3) (1)!�Ïzp�-³N<u5AByp!�TUVW

XYZkefz5vw!ù¬T��qpr§�hiG

4�5AB() 30mm�Z>z!5YZkef-lm�

<�À�p��o��e��o��N<=Lkl5AB

yp��ð�hi�´k<<�(G�kM�= 

(4)AB�TUVWXYZ!^�� �!õÛ�Mö÷

á��hi�!hÀ��M�(55 �!kef()®Ò

�<OP5"!�QQB_�QQB-`aØ�_"!ö

÷�((´)�5�Q!�À�������N<= 

(5)ABCD-à�< PCT "#$%��KÎ��TUV

WXYZ'[l5#$%! 2QB�K�2CDP@ù!

AB�TUVWXYZ-QR_�2��<\]�h�

'[_mnopqr�<=�(�5\]zÐ²�<��

ìi�2�M���G�N<= 
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