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���

ŌŴë1ıÛCƫǸ ?öv°/ÐƘõÜ�ƉƁ�%:0+�>ȡ2Å0�řÈ�Ɓ�Ô9,.

'*šx�%:0+�?Ȣ 

Ōöv+1ȡ¶ƪXF[,LhXWCƸ8ÃB"%ȗù/Ƭł.Ðş9+ĸȘCģ��.�=

Ĩ¨C�*�%�ȡ�0Ðş9ǅ�0ĄĀ�oǰ�*�%�,,ȡÒ°/ŕ�@�%¶ƪ0ťüĳ

Ĥ¬�Ƕù0Ðş9/ţ5*ǌ����'%%9/ÐÑ/ǁ��@!õÜ�%�,�Ł=�,.

'%Ȣ 

 

1 L2POMJ 
Ľå0LhIdjTıÛCǜ��ȡĺ%.ıÛCǡƾ ?%90öv°/ÐƘõÜŴë�ƉƁ�

%Ȣ±ȃ 65 ĀȡȞ�Ʋ 4m 0ũȘnȂ/ıÛ0ÕƜCƫǸ ?%9ȡUcJiMb\e+ŭ�Ʋ

1.4mȡúƲ 1.4m Cűż/Ĩ¨�*�%Ȣ�0ũȘnȂ/1Ȋ� 3m 0¶ƪXF[�<4LhXW

Cōķ, ?Ƭł.Ðş9�ǡƾ�@*�%Ȣ�0Ĩ¨�%ű�+�řC�*�%,�AȡũȘ0

mȂ�úƲ 4mȡȞ�Ʋ 4mȡáǍ�Ʋ 0.8m 0Ǘŝ+õÜ�%Ȣ�0õÜ+wy0�řÈ�Ɓ�Ô

9,.>šx�%:0+�?(�ƒ-1.1»Ÿ)Ȣ 

 

 
�ƒ-1.1� �ČĿ�@%õÜƨě(ű1Ô9Ě�@ũȘ1MjT+εƁ�@*�?) 

 

2 L2MJ�2�=0
��L2') 
 

2.1� 5;� E��?e4.�2�ZL 
 

ąǦŴë1ũȘnȂ/ıÛ0ÕƜCǡƾ ?�ř°/ƉƁ�*�?Ȣǻº/ƉƁ�%ŴëC�ő

 ?,ȡĸȘõÜ/<?®�Ŵë0Ʋ 7«�ąǦŴë0<�.ıÛö/<'*ĸȘCçé²�"?

ïƧöv°0vĵ+�>ȡ°+:ıÛCļö ?%90Ĩ¨�řȟÒôiũȘĨ¨ȡþĨ>Ƞ°/

ß�ȟÍ-2.1ȠȢ#0¹Ì1ȡıÛ0ļöm0ÉȚ,ǝ�?Ȣ#@1ȡıÛ�èĘ�%ĉ0ĸȘ1ç
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é+�'*:ȡıÛCǡƾ ?ļöǻƠ+1oçé,.?×Ã�ß�%9+�?ȢŻ/ȡÕƜ0þ

Ĩ>ń/ÒĆƋ/1ĸȘõÜ0·ȐĒ�ňà,.>ȡıÛ�èĘ ?7+õÜ·ȐĒ�Ȟ�żĖ�

ƺ�Ȣ7%ȡ�0<�.Ĩ¨ń0�ř1ȡŽ�×ě+0�ř�ß�ȡ3,%4ÐƘõÜ�Ǯ�?,

ȁȔ+�!/ǒŴ ?�,�ß�Ȣ  

 

 
Í-2.1� Ăǡöv°0ĸȘõÜ/<?®�Ŵë/��?ǒŴǀ0�ř£�ț 2) 

 

2.2� &W���������2�*S4.cG3T�

 

ąǦŴëſ×+1ȡ¶ƪXF[,LhXWȟ\VaŐȠCōķ, ?Ƭł.Ðş9ȟ~nȡƬł

Ðş9Ƞ�ǡƾ�@*�%Ȣ�ƒ-2.11õÜC�@%Ȃ�0żŨ+�?���0Ȃ�+:¶ƪXF

[1©Ļ/��*�?Ȣ�%�'*�ąǦſ×+1Ðş9��/ÐÑ��ƃ�*�%(ǅƥ�*�.

�'%)Ȣ 
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�ƒ-2.1� ¶ƪXF[,LhXW/<?ƬłÐş9ȟõÜC�@%ƨěCİćȠ 

 

2.3� dIU8��)(4.?e�

 

�ƒ-2.2 1öv©0żŨ+�?ȢZgQIƢ80ıÛ/1à�.Ýż�ǖ=@�Ȟ�ĻÆ0°ȋ

Ȃ|Ǵ+ġ@ņ�>�Ɓ�*�?ȢıÛȘ/1ħťä�ǖą%=.��,�=ȡǃȘ0Ò°�/Ǻ

��%ť1ħť�@/��'%,īî�@?Ȣ#0%9ȡȎȕƦ+Ð0Çťţ�Ú­ @2ťüÐ

Ñ�Ú­�%ȢÚŮ ?ÐÑ0�ƃ/<'*ıÛ0ťüÝ�1ƴƢ�%:0,ĐB@?Ȣ 

zË0ÐƘõÜŴë1�0¿�ıÛCǜ��*Ňĺ ?öv/��*ƉƁ�%:0+�?Ȣ 
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�ƒ-2.2� Ľå0LhIdjTıÛ0Ýż 

 

2.4� <(^>�#C 
 

ŴëƉƁſ×/*Ī¾�%ÐǥķC�ƒ-2.3 /ƞ ȢĪ¾�%Ðǥķ/ï�*ÐƭãíĀǥȝȡ

ƭĀǥȝ�<4ȡŬĒiÙĒȏƆǥȝCêļ�ȡ#@$@0ŻĒ/(�*ǩŔ�%ȢǑ-2.1/Ðǭ

ǥȝƹœȡÍ-2.3/ƭĈ­ƢņƼȡÍ-2.4/lǛāŜȡÍ-2.5/ÙĒÍCƞ Ȣ 

ǥķ No.1( >¾=@%ĸȘ0�Ļ�=Ī¾�%ǥķȠ 

Ʈƭ�(Ƙ,Ɲ0ǭȅƊ�ž)� 50%~m+�?�,�=ƮƭÐ/à�ț�@ȡ.�+:Ƶƭ�ǭ

ƘȟSFȠ/�ț�@?Ȣ 

ǥķ No.2( >¾=@%ĸȘ�=Ī¾�%ǥķ) 

Ʈƭ�� 50%ŋů+�?�,�=ƵƭÐ/à�ț�@ȡÙĒÍ,ǭȅ«Ã+ 2ƇƎ0ŚĘƭã+

�?Ʈƭ�� 15%~m 50%ŋů+�?�,�=ƘǭMeTȟȞŬĒȏƆȠȟMHSȠ/�ț�@?Ȣ 

ǥķ No.3(Ĩ¨�řĉ/�ƾ��@%ƨě<>Ī¾�%ǥķ) 

Ʈƭ�(Ƙ,Ɲ0ǭȅƊ�ž)� 50%~m+�?�,�=ƮƭÐ/à�ț�@ȡ.�+:Ƶƭ�ǭ

ƘȟSFȠ/�ț�@?Ȣ 

ǥķ No.1 ,ǥķ No.3 1Ä�Ƶƭ�ǭƘȟSFȠ/�ț�@%Ȣǥķ No.2 1ƘǭMeTȟȞŬĒ

ȏƆȠ/�ț�@*�?�ȡƭĈ­ƢņƼȡlǛāŜȡÙĒĥĶ�=ƻÃƋ/¢Ĺ ?,ǥķ No.3

1ǥķNo.2,�%<�.Ēż,.'*�>ȡÕŌƋ/1Ī¾�%ǥķ1�*Ä�ǥķ,ǖ=@?Ȣ 
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(1)ǥķ No.1 

 
(2)ǥķ No.2 

 

(3)ǥķ No.3  

�ƒ-2.3� Ī¾�%ÐǭǥķǴć 

 

 

Í-2.3� ƭĈ­ƢņƼ 
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Ǒ-2.1� Ī¾ǥķ0źƀŻĒkǙ 

 ǥķ No. 1 ǥķ No. 2 ǥķ No. 3 

k
Ǉ 

ÐƭãíĀrs g/cm3 2.643 2.611 2.610 

ǅŷÇťţ wn % 28.24 38.95 33.22 

ƭ�
�

Ā 

Ʈƭ�(0.075mm~m)% 63.4 47.2 51.5 

(

�
ǣ) 

Ɲ�(2~75mm) % 0.5 0.3 2.4 

Ƙ�(0.075~2mm) % 62.9 46.9 49.1 

Ƶƭ�(0.075mmŋů)% 36.6 52.8 48.5 

(

�
ǣ) 

MeT� (0.005~0.075mm) % 23.3 33.0 28.7 

ƯÐ�(0.005mm ŋů) % 13.3 19.8 19.8 

ňàƭĈ mm 9.5 4.75 9.5 

L
h
M
N
R
h
M
Ȥ
Ż
Ē 

ŬĒȏƆ wL % 52.4 61.1 58.6 

ÙĒȏƆ wP % 29.5 38.9 35.7 

ÙĒĥĶ IP 22.9 22.2 22.9 

LhMNRhMjĥĶ IC 1.055 0.998 1.108 

ŬĒĥĶ IL -0.055 0.002 -0.108 

�ț 

Òƍōķ0�țÅ Ƶƭ�ǭƘ 
ƘǭMeT 

(ȞŬĒȏƆ) 
Ƶƭ�ǭƘ 

�țǠÁ SF MHS SF 

��ǠÁ 	� 
� ��
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Í-2.4� lǛāŜ 

 

 

Í-2.5� ÙĒÍ 
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2.5� L2POA�&W���������2�X@*G1-�/07]! 

(1) ^Y	
�K�2�X@*G1����*+�V0 
ąǦvĵſ×/*ǍB@*�%öũ/(�*0çéĒCŸŔ ?/ą%>ȡkǇƋ/ıÛ0ǡǞ

/¤ƃ�@?ÐÑǞƩũ0 1(+�?ǥǍ��4ũCĮƃ�ȡÐş9/��?ÐÑCƩé�%Ȣ7

%ȡ#0�Cƃ�*Ðş9/ï ?çéĒ/(�*ŘǟCǍ'%Ȣ 

ǥǍ��4ũ/(�* 

ǥǍ��4ũ,1ȡÐØ0 5>ȘǛĀCǥǍƋ/Ý²�"*�ƃ ?ňà0s�ÐÑ PACŦ

9?Ijgh0��4ƀǪ0Ķ�ǞƩũ+�?ȢIjghă1ƌÐȘ�kś.±ȃ+�?×Ã/�

�4ƀǪC�'*ǜő�%ǜ+�>ȡƌÐȘ�ťü:��1kś.±ȃ0×Ã/��Ȁƃ+�.�Ȣ

kĻȡǥǍ��4ũ1ƌÐȘ�ǔȓ/Ý²�*�?×Ã/:Ȁƃ+�?Ȣ�0<�.�,�=ǥǍ

��4ũ1Ijghă,,:/ę�Ï0ǡǞĝǎ

ÕŰ0ß�/Īƃ�@*�?(��Ƌ/1ȡǼǱÐö

-ıÛöĥȆȟľŌǼǱµ�ȠȡÐÒĴǈvřǞƅǡ

ǞÕŰȟǳŒťƂƑŚǸĴÊóȠȡĂǡÕƜŚǸǡ

ǞĥȆȟľŌĂƫæ�Ƞ.-)Ȣ��+ȡƯƓ¬Cƿ

ė�%ǥǍ��4ũ0s�ÐÑ PA 1~n0Ʃéă

+�?ă(2.1)/*ƞ�@?Ȣ 

 (2.1) 

��+ȡWȣ 5>ÐØ0Ȅȅ 

 cȣƯƓ¬ 

 LȣƯƓ¬0ĢĠȊ 

 wȣ�ĕ0 5>Ǜ(�) 

fȣ"DĹĢĠǛ(�) 

dȣÛȘįĲǛ(�) 

Ō�ſ×0ĹȘÍCÍ-2.6 0<�/ƿ�?,ıÛ

Ȟ� H,ĸȘȞ� H10ţ H1/H� 1Cǯ�*�?Ȣ

êȒ0 5>Ș1ņƼ/.?�ȡIjgh0ÐÑƀ

Ǫ+1ƏƼ,�é�*ÐÑCǞƩ�*�?%9ȡ�

0ţ� 1Cǯ�?ıÛ/IjghăCȀƃ ?,Ǩ

÷�à��.>ȡÐÑCǻà/ǖƢ:?�,/.? 

(Í-2.7) Ȣ�0<�.ǃŅ�=ȡǼǱÐö-ıÛöĥ

ȆȟľŌǼǱµ�ȠȡÐÒĴǈvřǞƅǡǞÕŰȟǳ

ŒťƂƑŚǸĴÊóȠ+1ȡÍ-2.80<�/ H1/H�

1 Cǯ�?×Ã+: H1+H � 15m 7+1 H1/H C 1

,�*ÐÑCƩ��*�?ȢzË0Řǟ+:ȡ�@

=/Õ)�*ŘǟCǍ'%Ȣ 

sin( ) cos
cos( )A

W c LP w f f
w f d
- - × ×

=
- -

 

Í-2.6� ąǦſ×0ĔéĹȘÍ 

�  

Í-2.7� êȒ,ǡǞ0Ǿ� 

 
Í-2.8� ÐÑƩé0Ȓ/`Se²�%ĹȘ 

1.4

4.
0

1.
4

65 �

0.
8

H1�H

	�
������
�������
H1=���


H1=H��


�������

H1=H

H

1.4

1.
4

65 �

0.
8

1.
4

w
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�

ǥǍ��4ũ/<?Ðş9/ĩ�?ÐÑ 

ƯƓ¬1Çťţ/<'*#0à��Cǌ��Ý

�?ȢÐǭǥȝ0ƹœ�=ƯƓ¬CŦ9*:ȡ#0

ń0�CƖ>ċ%/ǻ�!ȡ#0ĉ0ƯƓ¬CȀ 

/Ğĭ+�.�Ȣ�0<�.vē�=ȡƯĒÐÒƍ

/��?ÐÑ0ǡǞǞƩ/��*1ȡkǇ/1ƯƓ

¬CŶǘ�ȡ�ȂįĲǛCf=25�,�*s�ÐÑC

Ʃé�*�?Ȣ 

Ǒ-2.2 /ƞ�%Xc_jPjC��ȡǥǍ��4

ũ/<?ǞƩCǍ'%,�AȡÍ-2.9 0<�.ǞƩ

ƹœ,.>ȡw=49.7 �0,�/ PA�ňà� 21.71 

(kN/m)Cƞ�%Ȣ�%�'*ȡs� 5>Ǜ1

wA=49.7 �ȡs�ÐÑÃ¬1 PA=21.71 (kN/m),.

?Ȣ  

(2) X@*G1�2�c_3T�/07]!g\[

[Vh 
ƬłÐş9/<?ȍǫïƧ0çéĒ/(�*Ř

ǟCǍ'%Ȣ7!ȡŴëſ×/*ļö�@*�%Ŏ

�Cƃ�%ǡǞǞƩƹœCƞ Ȣ#0ĉȡǡǞCǍ

'%×Ã0ÂơŎ�/(�*ŘǟCǍ�Ȣ 

Ŵëſ×/ǡƾ�@*�%¶ƪXF[1 STK500

+�>ȡĹȘĒǄ1~n/ƞ <�+�?Ȣ 

iÞĈ   

iǂ¸   

iĹȘƢ   

iĹȘwŞ´Ĉ  

iĹȘ�Ķ   

iahJ�Ķ   

iĹȘwŞ`j_hT  

iǢìņ�ď¬Ā  

 

ąǦŴëſ×0<�/¶ƪXF[+ĳĤ ?Ðş91kǇƋ+.��,�=ǡǞũ/ț ?:

01ǖą%=.�Ȣ#�+ȡ��+1�0Ŧ9%!"C¶ƪ0ņ�+ĳĤ ?�,�ÀǄ+�'%�
ĄĀƋ.ǚŵ�=ŘǤ ?Ȣ�%�'*ȡ��+1Ò°/Ĝǡ�@%¶ƪ0ťüĳĤ¬1³�/�

?�,C�é ?Ȣ 

48.6( )mmf =

2.4( )t mm=
2348.3 ( )A mm=

16.4 ( )r mm=
33830( )Z mm=

2207000( / )E N mm=
493000( )xI mm=
2235( / )bf N mm=

Ǒ-2.2� �ƃ�%Xc_jPj 

Ð0¶��ƢȄȅ 

g (kN/m3) 
18.0 

�ȂįĲǛ f 25.0 

ÛȘįĲ d (o) 16.6 

ĸȘ±ȃ b (o) 65 

ıÛȞ� H (m) 1.4 

ĸȘȞ� H1 (m) 4.0 

 

 

Í-2.9� ąǦſ×0ĔéĹȘÍ 

 

25 30 35 40 45 50 55 60
0

10

20

�������� w(
)

�
	


�
P A
(k
N
/m
)

�	
�PA�21.71kN/m

�	����
wA=49.7
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a) ǥǍ��4ũ/<'*ǞƩ�% 

 5>Ș,s�ÐÑ 

 

 
 

b) ¶ƪXF[0ĄĀCŘǤ�%`Se 

 

Í-2.10� ¶ƪXF[,LhXW/<?Ðş90`Se² 

 

Í-2.100 a)1�0ǥǍ��4ũ�=ǞƩ�% 5>Ș,s�ÐÑ!"0�ƃCƞ Ȣ¶ƪXF[
1 1mą> 2Ōǡƾ�@*�>ȡ¶ƪkŌ/�ƃ ?ǊȄ#1ă(2.2)0,�>Ŧ7?Ȣ 

 

�      (2.2) 

¶ƪXF[CŹĤ&Ŗ+`Se²�ȡ#��ƃ ?Aŵ,�@CĳĤ ?Oŵ0ȋ0Ȋ�Cℎ, 
?ȟÍ-2.100 bȠȠȢOŵ/Ɓ�?ņ�`j_hT'1ă(2.3)+Ǒ�@?Ȣ 

     (2.3) 

'/<'*¶ƪ0ĹȘ/Ɓ�?ņ�ď¬Ā()1ă(2.4)+Ǒ�@?Ȣ  

     (2.4) 

()�Ǣìņ�ď¬Ā*)<>:ð��.?Ŏ�1ă(2.5)0,�>+�?Ȣ  

      (2.5) 

ă(2.5)/ă(2.2)ȡă(2.3)ȡă(2.4)C}� ?,ă(2.6)0<�/ĳĤÀǄ.Ȋ�ℎ)�Ŧ7?Ȣ  

 

 

 

49.7˚

65˚

計算した
すべり面

主働土圧の計算値
21.71(kN/m)

PA

単管パイプ

コンパネ

H = 1.4(m)

1.4(m)

M

O点

A点
h 

F

ーH 

ーH 1
3

2
3

PA

三角形分布の土圧

G重心

F = PA
2(m−1)

=10.86(kN)

M = F ⋅h

σ b =
M
Z

σ b < fb

F ⋅hb
Z

< fb

hb <
fb ⋅Z
F

fb ⋅Z
F

=
235000(kN m2) ⋅3830× 10−3( )

3
(m3)

10.86(kN)
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     (2.6) 

~m<>ȡ¶ƪXF[�#CĳĤ+�?ℎ)1 0.08m~n,Ŧ7'%Ȣ!"0�ƃ�ƾℎ+0Żé/1Ð
Ñ0�øCŠ��Ŧ9?ĎǕ��?Ȣ���.�=ȡs�ÐÑCÍ-2.10 0 b)/ƞ <�/lǛĆ

�øC�é�*ℎ+Cð��ǖƢ:'*:ȡℎ+1,
- .+�>Ōv�+1Ʋ 0.47m,.?Ȣ�%�'*ȡ

ℎ)0�1ℎ+<>:Ł=�/ð���,�=ąǦv�+1�/Òƍ��³�.ťüĳĤ¬Cŉ�*
�%,�*:¶ƪ0ĄĀoǰ/<>ÒôCĳĤ ?�,1+�.��,�B�'%Ȣ 

  

3 4.')�1fQ=0 
 

3.1� a6F,1f�2�*S4.�"N 
 

ŌǩŔ+1�ƒ-3.1/ƞ ǿčŝÓêȝǓƾCƃ�*ÐƘõÜ0ƉƁC�ſ�ȡƬł.Ðş90

õÜğş¯œ/(�*ŘǤ�%Ȣ ȟ»Ÿȣ|ȉȠ 

ąǦſ×0ĹȘCÍ-3.1/ƞ ȢÍ-3.21�@Cƽò 1/25+`Se²�%ŝÓÒƍ+�>ȡ�@

/ǿč­ǷĀ 25G×C�ƃ�"*õÜêȝCǍ'%Ȣ 

ŴëƉƁ7+0[gONC�ſ ?%9/ 25G 0ǿč×/��*Ĩ¨CǍ'%ȢêȝKjNC

Ǒ-3.1/ƞ Ȣêȝ+1Ðş9Û0Ǿ�/<?ĒǄ0÷Cţǲ�%Ȣţǲ�%ơț1ȡŴëƉƁń

/�ƃ�@*�%¶ƪXF[,LhXW/<?
ƬłÐş9�,Ðş9,�*Ƕùƃ�=@?
Ȉ

ƕŐ/<?Ðş9�0 2ơț+�?Ȣ7%ȡƬłÐş9+1¶ƪXF[0ŕ�Ȋ�0Ǿ��ğş¯

œ/p�?ćșCţǲ ?%9�êźĬƩ+ 80cm, 40cm/Ɛą ? 2KjN0êȝCǍ'%Ȣ 

êȝ/ƃ�%`Se¶ƪXF[,`SeȈƕŐ1ȡņ�ªĒ EI �êȒ,Ʀ�,.?<�.Ȃō

Cƃ�%Ȣ��Ƌ/1¶ƪXF[0`Se/1f2mm0Ee^ŗȟ�ƒ-3.2ȠC�ȈƕŐ0`Se/

1ŪŐż/­ö�%¸� 0.3mm0Ee^Őȟ�ƒ-3.3ȠCƃ�%Ȣ7%ȡLhXW1ƛŤHjU+

`Se²�%ȟ�ƒ-3.4ȠȢ 

 

 
�ƒ-3.1� ®�ç�ǏƁƻÃƙƣě� ǿčŝÓêȝǓƾ 

≈ 0.08(m)

hb < 0.08(m)



12 

 

Ǒ-3.1� êȝKjN 

KjN Ðş9ơț ŕ�Ȋ(cm) 

1 
ƬłÐş9 

80 

2 40 

3 ȈƕŐ 40 

 

 

Í-3.1� ąǦŴëſ×0ĹȘÍ 

 

 

Í-3.2� ƽò 1/250ĸȘ`Se 

 

1.4

4.
0

1.
4

65 �

0.
8

���	�

�


��

��:m

1.4

16
.0

(4
.0

)
5.

6
(1

.4
)

65 �

3.
2

(0
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�ƒ-3.2� ¶ƪXF[C`Se²�%Ee^ŗ 

 

�ƒ-3.3� ȈƕŐC`Se²�%Ee^Ő 

 

 

�ƒ-3.4� LhXWC`Se²�%ƛŤHjU 
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3.2� 1fQ�"N
�(4.:%�H` 
 

��  X@*G1�4.9G$D�

 

¶ƪ0ŕ�Ȋ��êźĬƩ 80cm, 40cm+0õÜĦ°C�ƒ-3.5,�ƒ 3.6/ƞ Ȣ-&=0õ

Ü:ȡ30 L]/Ɵ0YSGH_c+Ħ°CĞĭ+�.�6-đų/õÜ/ǆ'%ȢêȒ0Ŵë+:

űĨ¨�*ŭ��ȏƆ/ǽ ?,Ɨńȋ+õÜ/ǆ'%ÀǄĒ��?Ȣ7%ąń0ÖǼ+1ȡÐş

9�©�@�%śã�Ń�+ƶ{�@*�>ȡêȝ+�ſ�@%õÜĆż1êȒ,ț��*�%Ȣ 

ƬłÐş90KjN+1ȡĸȘ���à��ÝĆ�*�>ȡ¶ƪXF[/<?ŕ�@+16,D

-ğş¯œ1ċ=@.��,���?Ȣ.�ȡŕ�Ȋ� 80cm0KjN+1Ĩ¨ètƏĉ/õÜ�

%%9ȡƬłÐş9�Ĩ¨ZfjU,ǐƤ�%Ȣ .B&ȡõÜ1ý�ģ��=@*�>ȡ�0ǐ

Ƥ�.�@2Ðş90©�@1�=/à��.'*�%1!+�?Ȣ  

ŕ�@C 40cm Ɛą/Ý�*Ǎ'%ū�KjN+1ȡ80cm 0×Ã,ƈ.'%õÜĆż�ǖ=@

%Ȣ¶ƪXF[0ŕ��ŭ�KjN+1ȡè�õÜ/1ǆ=!ÝĆ1�?ƠĀğ¦�@%�(�ƒ-

3.70(1))ȡū�×Ã1¶ƪXF[�,ÐƘ/ģ���@è�/õǋ�*�?(�ƒ-3.70(2))Ȣ 

ąǦŴë+1ĉǀ/ț��%żŨ�ǖ=@%�,�=ȡŕ��ué<>:ū�'%ÀǄĒ:ƿ�

=@?Ȣ��Ƌ/1ȡ¶ƪXF[Cěé0ŭ�(80cm) 7+Ñ��*�.�'%�,;ȡűCué<

>ŭ�Ĩ¨�*�7'%%9/ƹœƋ/ŕ��ū�.'%0,Ä�<�.¯œCƁ�%ÀǄĒ�

�?Ȣ 
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�25G¥ǽȡĨ¨© 

 
�Ʋ 1.2mĨ¨° 

  

� �  

� � � � � � � �õÜ¡Ŋ� � � � � � � � � � � � � �õÜ0ƔȋȟßȄȖ�+Ţ�ŉ>Ƞ 

 

 
�õÜĉ 

�ƒ-3.5� ƬłÐş9Ûȟŕ�Ȋ 80cmȠ/<?õÜĦ° 
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�25G¥ǽȡĨ¨© 

 
�Ʋ 1.2mĨ¨° 

 
�õÜƏ©ȟĸȘ�Ų>â9*�?Ƞ 

 

�õÜń0Ħ°ȟkƔ0õÜȠ 

 
�õÜĉ 

�ƒ-3.6� ƬłÐş9Ûȟŕ�Ȋ 40cmȠ/<?õÜĦ° 
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� �  

(1)� ŕ�Ȋ 80cm� � � � � � � � � � � � � � � � (2)� ŕ�Ȋ 40cm  

�ƒ-3.7� ƬłÐş9+0õÜĆż 

 

��  bRB�2�*G1�4.9G$D�

 

ȈƕŐCƃ�%×Ã0Ĩ¨ǻƠC�ƒ-3.8 /ƞ ȢȈƕŐ0ŕ�@1 40cm Ɛą,�%Ȣ�ƒ/

ƞ <�/ȡȈƕŐCƃ�%×Ã1ÝĆ�ñ.�Ŷv/Ĩ¨Cèt+�*�?Ȣ#0ĉ�ǿč­Ƿ

ĀC�=/ 25G�= 36G7+Ú­�"%��ƒ-3.90<�/ĸȘ1õÜ�.�'%Ȣ�%�'*ȡ

ȈƕŐ/<?Ðş91Ƭł.Ðş9<>:õÜğş¯œ�Ȟ��,�ƚ�9=@%Ȣ 

~m<>ȡŝÓĸȘ/ǿč­ǷĀC�ƃ�"*êź,Äf\e0ď¬żĖCÒ°�/�ſ�ȡ�

=/Ĩ¨CǍ'*ĸȘCoçé²�"?êȝCǍ'%Ȣ#0ƹœȡ¶ƪXF[/<?Ƭł.Ðş9

1Ĩ¨/�'*Ú­ ?ÐÑ/ǁ�=@!©�@��#0©�@0ƠĀ1ŕ�@�ū�6-à��

·Ȑ.�,�B�'%ȢkĻ�ȈƕŐ/<?Ðş91Äkŕ�@(40cmƐą)0KjN+ÝĆ1ȗù

/ñ.�õÜğş¯œ1Ȟ��,�B�'%Ȣ 
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�25G¥ǽȡĨ¨© 

 
�Ʋ 0.5mĨ¨° 

 
�Ʋ 1.2mĨ¨° 

 

�ňƷĆżȟ25G×+ÝĆŶ�Ƞ 

 

�ƒ-3.8� ȈƕŐȟŕ�Ȋ 40cmȠ/<?Ĩ¨ǻƠ 

 

 
�Ĩ¨ÿƍ�=ǉû0Ų>�ƉƁ 

 
�õÜ�%ÐƘ1ȈƕŐ/<>ğ¦ 

�ƒ-3.9� ǿč­ǷĀmŀ/<?õÜĦ°ȟǿč­ǷĀC 25G�= 36G7+Ú­Ƞ 
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4 L2PO')�2�"PcGT 
 

4.1� L2PO')�
�� 
ąǦŴë0ƉƁ¹ÌCſ×ǩŔȡĪ¾ǥķ0Ðǭǥȝ½4ǿčŝÓêȝ/<>Řǟ�%Ȣ#0ƹ

œȡ~n0�,���'%Ȣ 

 

1. ſ×ǩŔƦ�= 

i ąǦŴë1ũȘnȂ/ıÛ0ÕƜCǡƾ ?�ř°/ƉƁ�%ȢąǦŴëſ×+1¶ƪXF

[,LhXWCƃ�*ƬłƋ.Ðş9CǍ'*�%�ȡõÜżŨ�=:Ł=�.<�/ÐƘ

õÜCğş ?ĒǄ1ŉ�*�.�'%,ǖ=@?Ȣ  

 

2. Ī¾ǥķCƃ�%Ðǭǥȝƹœ�= 

i ąǦŴëſ×/��?Ī¾ǥķ�=Òƍōķ0öæƋ�țCǍ'%,�AȡƵƭ�ǭƘ,Ƙ
ǭMeTȟȞŬĒȏƆȠ0 2ơț0ōķ�ƚǧ�@%�ȡƻÃƋ/1MeTƱ0Òƍōķ+

ŉ?�,�B�'%Ȣ 

 

3. ¶ƪXF[,LhXW/<?ƬłƋ.Ðş9/(�*0ǡǞǞƩ�= 

i ąǦŴëſ×/*ǍB@*�%ƬłƋ.Ðş9/(�*ȡǥǍ��4ũ/<>Ðş9/�ƃ
�%ÐÑCīé�%m+ȡ¶ƪXF[0ņ�Ñƽď¬ĀCǞƩ�%,�Aȡ#0�1Ł=�

/Ǣìņ�ď¬ĀCǯ�*�%Ȣ�%�'*ȡ�ǡŚǸź,�*oçé.ŚǸ+�'%�,

�B�'%Ȣ  

 

4. ŴëƉƁżŨC`Se²�%ǿčŝÓêȝ�= 

i ŴëC�ſ�%ǿčŝÓêȝCǍ'%ƹœȡƬłÐş90`Se+1Ĩ¨/<>ȏƆ0Ȟ�

/ǽ ?,ĸȘ1đų/oçé²�ȡkŤ/õÜ/ǆ?�,�B�'%Ȣ7%ȡ�ſ�@%

õÜ0śã1êȒ,Ä�©�@+�'%Ȣ 

i ¶ƪXF[Cŕ�@�%ƬłÐş90õÜğş¯œ1ȈƕŐ0#@/ţ5*Ł=�/��
�,�B�'%Ȣ�%�'*ȡ�ƃ�@*�%ƬłÐş91ƉƁ�%ÐÑ/ï�*ĎǕ.ĳ

ĤĒǄCŉ�*�.�'%%9/ÐƘõÜ1ƉƁ�%:0,ƿ�=@?Ȣ 

 

4.2� "PcG3T�
�� 
ÄơŴë0�Ɖȍş/1ȡ��ř©/Òô0żŨCƚǧ ?ȡ�õÜ0�#@��?×Ã/1Ò

ôCç�.±ȃ, ?ȡ¼1ȡ�ÐÑ/ǁ�ċ?<�.ĄÎ.Ðş9;ĳ�ö/<>Ĩ¨ȘCĳĤ

 ?.-0ïƧ�ĎǕ+�?Ȣ 
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|ȉ� ǿčŝÓêȝ/��?Ɛ�§ 

 

kǇ/ȡÐŚǸź0Ħ°1ǅȄď¬/<?:0�ĳȃƋ+�?Ȣ#�+ȡ1G×+0ƽòŝÓ+1

ǅȄ/<?ď¬�êÒƍ,1ƈ.?%9ȡ#�+0Ħ°1ąŷêÒƍ,1ƈ.'%:0,.?ȢĊ

'*ȡ�0<�. 1G×+0ƽòŝÓ+1êȒ/Ǯ�?ſǬC�ſ+�.�Ȣ 

ǿčŝÓêȝ1ȡƐ�§0:,ȡêź,Ɛ�. 1/n 0ƽòŝÓC nG 0ǿč­ǷĀ×/���,

+ȡǅȄ/<?ď¬f\eCêź,Ʀ��:0,�ȡêȒ/Ǯ�>ċ?ſǬCưĀǈ��ſ ?�

,�ÀǄ,.?Ȣ 

~n+1ȡêź0 1/n0ý�æƋƽòŝÓCêź,��Ä�ÐǭŚĘ+�>ȡ�@C nG0ǿč¬

×/ƾ�%×Ã0êź,ŝÓCȌǹ)�?Ɛ�§Cƿ�%ȞƄ=/(�*ǵ5?Ȣ7!ȡý�æƋ

/1 
Ȋ�/Ȍ�*    � � � � �    � � � � � (|ȉ.1) 

ȘƢ/Ȍ�*   � � � � � � � �  � � � (|ȉ.2) 

�Ƣ/Ȍ�*   � � � � � � � �  � � � (|ȉ.3) 

Ð0¶��ƢȄȅ1 ȡĊ'*Ð0Ȅ� /Ȍ�*1~n0ă�Ę>ƥ(Ȣ 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

       (|ȉ.4) 

7%ȡŭ� /��?ǅȄ/<?ȇƏď¬ 1ȡ 

     (|ȉ.5) 

,.?ȢŝÓ1êź,ÄkōķCƃ�*�?,�é�*�?Ȣ#0%9ȡȇƏď¬�Ʀ���,1

qǀ0ÐÑ0�:Ʀ��,ǝ�?ȢĊ'*ȡȇƏď¬08.=!�ĻÆ0ď¬�êź,Ʀ��,ǝ

�ȡƉƁ ?ȋȑťÑ:Ʀ��ȢĊ'*ȡÐǕƳ03!81ȡ 
        (|ȉ.6) 

ŧnȅȡkǇƋ/1Ý�ȅ Sm13!8	mCȊ� lm+Ƣ��%�+�?%9ȡ 

     (|ȉ.7) 

,��<�/p�?�,��ŏ?Ȣ 

 

 

m pl l n=
2

m pA A n=
3

m pV V n=

m png g= × ( )W V g= ×

2
m pW W n=

( )m pz z n= ( )zs g= ×

( ) ( )m m m p p pz n z ns g g s= ´ = × ´ =

m pe e=

0 0

l l nm p
m m p pS ds ds S ne e= = =ò ò


