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±-4.1.2.1 (3)[ 4�GTMSL+31.7zO
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±-4.1.2.1(5)[ 3�GTMSL+23.5 mO

±-4.1.2.1(7)[ 2�GTMSL+18.1 mO

��^¶·	)�Ã�tuÈ�
ùÇ
GNS/EW-µ[ ©­ 1.0%O

��^¶·»R�Ã�tuÈ�
ùÇ
G©­ 1.0%O

±-4.1.2.1 (2)[ úû
;¦ø�GTMSL+38.2mO

±-4.1.2.1 (4)[ 4�GTMSL+31.7zO

±-4.1.2.1(6)[ 3�GTMSL+23.5 mO

±-4.1.2.1(8)[ 2�GTMSL+18.1 mO

±-4.1.2.1 (1)[ úû
;¦ø�GTMSL+38.2mO
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±-4.1.2.1(15)[ ¸¹º»GTMSL�8.2 mO

��^¶·	)�Ã�tuÈ�
ùÇ
GNS/EW-µ[ ©­ 1.0%O

��^¶·»R�Ã�tuÈ�
ùÇ
G©­ 1.0%O

±-4.1.2.1(13)[ �R 2�GTMSL�1.7mO

±-4.1.2.1(11)[ �R 1�GTMSL+4.8 mO

±-4.1.2.1(9)[ ,�GTMSL+12.3mO

±-4.1.2.1(16)[ ¸¹º»GTMSL�8.2 mO

±-4.1.2.1(14)[ �R 2�GTMSL�1.7mO

±-4.1.2.1(12)[ �R 1�GTMSL+4.8 mO

±-4.1.2.1(10)[ ,�GTMSL+12.3mO
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±-4.1.2.2(9)[ �R 2�GTMSL�5.1mO
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±-4.1.2.2(10)[ �R2�GTMSL�5.1mO

±-4.1.2.2 (1)[ 2�GTMSL+20.4 mO ±-4.1.2.2(2)[ 2�GTMSL+20.4 mO

±-4.1.2.2(3)[ 1�GTMSL+12.3 mO ±-4.1.2.2(4)[ 1�GTMSL+12.3 mO

±-4.1.2.2(5)[ �R 1�GTMSL+4.9 mO ±-4.1.2.2(6)[ �R 1�GTMSL+4.9 mO

±-4.1.2.2(7)[ �R� 2�GTMSL�1.1mO ±-4.1.2.2(8)[ �R� 2�GTMSL�1.1mO
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�-4.1.2.5[ ��^¶·���¼½�
�¼½��1.2GGO|�

TMSL(m) NS�Ã EW�Ã »R�Ã

38.2 0.75 0.69 0.85 
31.7 0.61 0.64 0.81 
23.5 0.45 0.54 0.57 
18.1 0.49 0.59 0.72 
12.3 0.45 0.57 0.66 
4.8 0.38 0.52 0.57 
-1.7 0.35 0.48 0.47 
-8.2 0.33 0.44 0.44 

�-4.1.2.6[ m¦èø¶·���¼½�
�¼½��1.2GGO|�

TMSL(m) NS�Ã EW�Ã »R�Ã

20.4 0.63 0.77� 0.50
12.3 0.49 0.57� 0.47
4.9 0.45 0.42 0.44 
-1.1 0.42 0.41 0.43 
-5.1 0.39 0.40 0.42 

�[ )* 20- 9.,/����2�#Y2M�±&ZA=�������
	
��
��V´ ����������������� !"#
$%&'(G¶´#@³´�OP�±³�9 ¼½�r89Q�7)*
20- 7. 14/������$%çfWG�F±³ZA¼½�

�-4.1.2.7[ �øùn¦Ç¶·���¼½�
�¼½��1.2GGO|�

TMSL(m) NS�Ã EW�Ã »R�Ã

24.1 0.92 0.80 0.94 
17.3 0.78 0.73 0.88 
12.3 0.67 0.69 0.83 
6.5 0.58 0.62 0.75 
1.0 0.52 0.55 0.67 
-2.7 0.48 0.52 0.62 
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±-4.1.2.5[ ��tuvw�¹º[

���:��tuvw ¶·��tuvw

�����\

G¼½�<?Bb�<N¦­ø

ù<û�O

�:

�B�T¿L�$%

GÈ�
ùÇN¦�Çvw²O

²½g

�&Óe$%

¸�ÓQR{

�B�T¿L�$%

GÈ�
ùÇN¦�Çvw²LO

$%yz3/$%

�1[ ���n�F7<\]$%>8\¯�B�T¿L�$%�78´ º>~� 
�2[ È�¦��3/�X>Ôµ

YES

YESYES

NO

NO

NO

3/$%

�tuÈ�
ùÇ��\G	)<»RO

#gÏXZ

#S��e���9A�7��ÔÕ>�


�&Óe$%

¸�ÓQR{

�&Óe$%

¸�ÓQR{

YES

�xeo¸;f 

8T>cd

\]$%�1

Gtu¸¤²�2L�n $%O

�&Óe$%

¸�ÓQR{

$%yz

NO

\]

$%

�B�

T¿L

�$%

3/

$%



- 40 - 

�2[ tu¸¤²�n $%
[
[ [ ����ÔÕ�~T������n �&Ó7<QR��²;�] r

Z[ ����ÔÕ�~T�����[ �[ [ [ �B��t�[ [ [ [ [ [ � tu�

�n �&Ó[ [ [ [ [ [ [ [ [ [ G��mno��Q��n t�O

c[ ����ÔÕ�~T�����[ �[ �B��t� ð �B��t�[ � tu�

�n �&Ó[ [ [ [ [ [ [ [ [ [ [ G��Q��n t�OG���n t�O

»Ô�tu�7QR�n r

GaO[ ��^���:Q^�@¹´L<�&Ó>�] ��Aª<¼½�<?Bb�<
N¦­øù<û�>
E �:

tu� 1[ ì����ÔÕ�~T�����T�B�����T��G¼½�<?Bb
�<N¦­øù<û�2T�tu�>�\O

GbO[  øö�¸¹êÇùL<�&Ó>�] ��Aª<	)¼½�<»R¼½�>

E �:

tu� 2[ [ ì����ÔÕ�~T��	)¼½�T»R¼½���� )�jT�B
��	)¼½�T»R¼½���� )�jT��



- 41 - 

�-4.1.2.8[ @¹��$%|}G1/10O

	at�
$%¸�Ó

GUASO$%ij�� $% ¯ t��z

MPa MPa 

$%

¹²
�B

������ �� � 177 303 B 

R �� �� � 186 303 B 

¥¦§¨��@
þ��ø¢(N�

� !F"#�!F û�ð 68 99 B 

��^3��KLM
 øö(N�GN1O

$�%�IFË
Ï@j� 

�ð&' 224 418 B 

�ð&' 25 387 B 

·¸È4¦ù È4¦ù

() 0.1 1 B 
()�i´ $%3�n

ª<	aÓ7a\¸��i

´ �¤;³´

��^���:
¸¹êÇù

¸¹êÇù *+ 115 499 A 
S���n ���e�B

����>R� A]³d

Ó>Ôµ[

Ö_`&'ÇGN3O ,�FG-�!.�HF � 97 303 B 

�	&'ÇGN4O ,�FG-�!.�HF �ð&' 111 252 B 

��«	&'Ç(N6) ,�FG-�!.�HF �ð&' 177 252 B 

��^-.�3��
&�&'Ç(N10) ,�FG-�!.�HF �ð&' 140 252 B 

B�&'Ç(N12) ,�FG-�!.�HF �ð&' 75 205 A 

B�&'Ç(N13) ,�FG-�!.�HF �ð&' 75 205 A 

�B�t�7 193MPa 
G�B��²½Ã�7�f

X_�>~�F�\�9F

E A]O

B�&'Ç(N14) ,�FG-�!.�HF �ð&' 156 197 A 

��^���:
Èmè÷l/

no§ *+ 221 513 B [

¥¦§¨��@þ��ø
¢;Èù;øùè¦�

0�H0�H1F�2 &' 61 176 B [

��^3��
KLM øö

3� $�%�IF û�ð 105 165 B 

�
�
^
S
d

�
�
^
�
�
�
:

f÷Ooùz
RPV � 1F45
6F!F4$7H

�ð&' 132 454 A 

« 1O$%¹²[ Aì\]$%<Bì�B�T¿L�$%
« 2O��^���:���G�-4.1.2.8 [1/10]O�U�t��ze=�+&'P�º>7T�Ó�Á5

�Á÷>�

« 3O �1F�:A7��H��G¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�º>7ÔµXZO



- 42 - 

�-4.1.2.8[ @¹��$%|}G2/10O

	at�
$%¸�Ó

GUASO$%ij�� $% ¯ t��z

MPa MPa 

$%

¹²
�B

_`89:
{�
fn
o


:?Bb 20 181 A 

P¥÷�§;o§ �� �ð&' 60 138 A 

`	�­: � �HF<=5!= �ð&' 46 127 B 

�	ÈÆ¦�è ;o� �ð&' 24 213 A 

��«	
ÈÆ¦�è

;o� �ð&' 20 213 A [

|�^�«	
ÈÆ¦�è

;o� �ð&' 37 213 A 

|�^�«	g²½
(��^���:� ) Ælö �ð&' 19 213 A [

^
�
@
¹
´

���>B���½
���>B
���½

�ð&' 6 138 A 

^�P¥÷�§ R � � 19 127 B 

P¥÷�§ç ¦ù ;¢ û�ð 32 243 B 

» $��
IF?7HF!=0�
H

�ð&' 24 213 B [

^�·¸� ��è¦� �ð&' 91 213 A [

��·¸��
��·¸�
�

�t� 6 56 B 

^
�
·
¸
@
¹
´

¥¦§��½ R }> � 6 92 B 

Ûø4êÇù @�AEFGH *{�
3287

(kN/4.5°)
4801

(kN/4.5°) A
S���n ���e�B

����>R� A]³d

Ó>Ôµ

�
�
^
S
d

�
�
^
S
d

�
¸
¹

���:f÷Ooù !F4$7H
?Bbt
��

157 246 A 
S���n ���e�B

����>R� A]³d

Ó>Ôµ

« 1O$%¹²[ Aì\]$%<Bì�B�T¿L�$%
« 2O �1F�:A7��H��G¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�º>7ÔµXZO



- 43 - 

�-4.1.2.8[ @¹�$%|}G3/10O

	at�
$%¸�Ó

GUASO$%ij�� $% ¯ t��z

MPa MPa 

$%

¹²
�B

w;¦� =>? 36 211 A ¥
¦
§
¨
�

	
�
g

	�¥¦B£où

�ÏêÇù *+ 16 158 A 

 øö�Ï
êÇù

?Bb 15 122 A 

�Uï	«Ág øö

¸¹êÇù ?Bb 10 133 A 

�
U
ï
	
«
Á
g �Uï	«ÁgÚÛ

mø

¸¹êÇù ?Bb 38 133 A 

C &�øDN£m
"&:ç>d

A<F�"#�!F �ð&' 107 141 A tu�e 1.0 >R� A
]³dÓ>Ôµ

E�øDN£m
§÷l¤¥¦f

Ælö �ð&' 128 258 A 
tu�e 1.0 >R� A
]³dÓ>Ôµ

;ºê
��^gG!gOB�
÷o


�ÏêÇù ?Bb 2 133 A 

<ø¤Á¥¦ê
'(FP�òê,

�ÏêÇù ?Bb 5 133 A �øùn¦Ç¶·

B
�
¥
¦
g
h
�
�

G
B
�
�
°

H+,ëÁ¥¦ê
2�YIgê[ ü�!

�ÏêÇù *+ 9 173 A �øùn¦Ç¶·

�� ÑÈ 97 373 A 

� =>? 18 225 A QR%å�g%ÑÒ:

¸¹êÇù ?Bb 17 118 A 

���J�
ÏêÇù

?Bb 4 342 A 

QR%å�g øö

¸¹êÇù ?Bb 5 350 A 

�
�
^
3
�
g
h
�
�

Q
R
%
å
�
g

QR%å�gÈù;¦á
�Ï 
w÷ø�

�ð&' 61 169 A [

« 1O$%¹²[ Aì\]$%<Bì�B�T¿L�$%
« 2O �1F�:A7��H��G¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�º>7ÔµXZO



- 44 - 

�-4.1.2.8[ @¹��$%|}G4/10O

	at�
$%¸�Ó

GUASO$%ij�� $% ¯ t��z

MPa MPa 

$%

¹²
�B

 øö�Ï
êÇù

?Bb 6 342 A 
��^â­�3�g
 øö

¸¹êÇù *+ 30 455 A 

m¦èø�
ÏêÇù

*+ 20 443 A 

�
�
^
â
­
�
3
�
g

��^â­�3�g
 øö¨�
_`m¦è
ø

¸¹êÇù *+ 12 455 A  

���J�
ÏêÇù

?Bb 6 342 A 

|�^�«	g øö

¸¹êÇù ?Bb 7 350 A 

|
�
^
�
«
	
g |�^�«	g

Èù;¦á
�Ï 
w÷ø�

�ð&' 51 169 A 

�� ÑÈ 158 373 A 

� =>? 27 231 A 
��^��3�	g
%ÑÒ:

¸¹êÇù ?Bb 53 122 A 

m¦èø¶·�

����Ï
êÇù

?Bb 5 122 A 

�
�
^
�
�
3
�
	
g

��^��3�	 øö

¸¹êÇù ?Bb 9 366 A 

m¦èø¶·�

����Ï
êÇù

?Bb 18 118 A 
��^��3�¥	
 øö

¸¹êÇù ?Bb 12 118 A 

m¦èø¶·�

�
�
^
3
�
g
h
�
�

�
�
^
�
�
3
�

¥
	
g

��^��3�¥	g
Èù;¦á

¸¹êÇù ?Bb 3 366 A m¦èø¶·�

« 1O$%¹²[ Aì\]$%<Bì�B�T¿L�$%
« 2O �1F�:A7��H��G¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�º>7ÔµXZO

�[ )* 20- 7. 14/������$%çfWG�F±³ZAm¦èø¶·tu¼½�



- 45 - 

�-4.1.2.8[ @¹��$%|}G5/10O

	at�
$%¸�Ó

GUASO$%ij�� $% ¯ t��z

MPa MPa 

$%

¹²
�B

�
�
^
3
�
�
K

L
M
g

��^3��KLM
 øö

� 7HFEFGH
)¤*+
t�

175 300 A [

�� � 29 150 A [
Ö_`ÆeZ2�qÆe
Zq�x
ÛÜ¥¦�;
¦m

� =>? 3 201 A 

�� � 36 150 A [

�
�
^
3
�
g
h
�
�

Ö
_
`
g

Ö_`ÆeZ2�q,�
©��x
ÛÜ¥¦�;
¦m

� =>? 8 201 A 

§÷l�äÇ»� !4�%F!=0�H &' 27 264 A 

R §÷l�äÇ
Û
<ÈùøéÇ

��^Sd¸

¹Ë!0K%!FG

%FL5�H 

=>? 206 427 A 

!4�%F!=0�H &' 160 201 A 

X-204 
S���n ���e�

B����>R� A]

³dÓ>Ôµ²½(N 

È�¦f � 42 142 A X-210B< C


`²�(N !4�%F!=0�H &' 195 264 A 

<øù½
? ��45��H

+½T�|>

 

�ð&' 52 127 A 

çö;oPãø¤äø�
Èö;l½

Èö;l½ ÑÈ 64 219 A 

�
�
^
$
£
q
�

�
�
^
$
£
q
�

�lñw÷�wnÛ

��^Sd¸

¹Ë	)��

*
PÛö;

¦ù

&' 156 492 A 
S���n ���e�

B����>R� A]

³dÓ>Ôµ

« 1O$%¹²[ Aì\]$%<Bì�B�T¿L�$%
« 2)  �1F�:A7��H��G¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�º>7ÔµXZO�



- 46 - 

�-4.1.2.8[ @¹��$%|}G6/10O

	at�
$%¸�Ó

GUASO$%ij�� $% ¯ t��z

MPa MPa 

$%

¹²
�B

�M��Ï
êÇù

*+ 51 148 A 

R^
�È�óg�M�[

¸¹êÇù ?Bb 15 129 A [

�ÏêÇù ?Bb 33 342 A 
R^
�È�óg
89�°

¸¹êÇù ?Bb 12 129 A [

�ÏêÇù ?Bb 105 342 A 

R
^


�
È
�
ó
g

R^
�È�óg
wãÇm�°

¸¹êÇù ?Bb 13 129 A 

"&:
�ÏêÇù

?Bb 2 139 A [
�
�
�
½
ó


B

�
�
°

����=�Û�`
���N£m

ýJ
�ÏêÇù

?Bb 2 139 A 

�M��Ï
êÇù

*+ 18 158 A 

�«¥¦N�M�

¸¹êÇù *+ 17 173 A 

�øùn¦Ç¶·

����Ï
êÇù

*+ 5 173 A 

�«¥¦N�M�

¸¹êÇù ?Bb 3 133 A 

�øùn¦Ç¶·

�«¥¦NKLM�M� ¸¹êÇù *+ 11 173 A �øùn¦Ç¶·

�
�
�
½
ó
�
�

�
«
¥
¦
N
Ò
`
ä
Ù
g

�«¥¦NKLM
wãÇm�°

¸¹êÇù ?Bb 18 133 A �øùn¦Ç¶·

« 1O$%¹²[ Aì\]$%<Bì�B�T¿L�$%
« 2O�  �1F�:A7��H��G¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�º>7ÔµXZO



- 47 - 

�-4.1.2.8[ @¹��$%|}G7/10O

	at�
$%¸�Ó

GUASO$%ij�� $% ¯ t��z

MPa MPa 

$%

¹²
�B

�����
@¹´
w;¦�

=>? 204 241 A 
	at�>	)<»R��

vZ</9A9����>

�IF$%

��^¶·
;¦ø
�¦��«
 

&' 228 319 B 

�
I��ÚÛ÷o
 ¸¹êÇù *+ 100 153 A 
÷o
�Î��ÃW�	

at�>B¶Z</9A9

����>�IF$%

ç ¦ù 
¸¹êÇù

*+ 75 153 A 
¥¦§#SÇ��ÚÛ
÷o


O 
¸¹êÇù

?Bb 24 118 A 

�
�
�
�

�
�
�
�

�
I��ö¦Ç#ÜèÈ

Poù

ö¦Ç÷l
£ø¢

q¯D 0.00009 0.003 A 
q¯D�$%;�ª<	a

q¯DYoT�q¯D>

Ôµ

ñã¦òÇ�V ¸¹êÇù ?Bb 21 195 A 

�� � 118 241 A 

=>? 6 259 A 

È4¦ù

() 0.03 1 A 
()�i´ $%3�n

ª<	aÓ7a\¸��i

´ �¤;³´

ä`Ô]

¸¹êÇù ?Bb 7 133 A 

=>? 13 241 A 

È4¦ù

() 0.08 1 A 
()�i´ $%3�n

ª<	aÓ7a\¸��i

´ �¤;³´

��ñãmø


¸¹êÇù ?Bb 6 122 A 

�VËû?
JR QF��
�ÏêÇù

*+ 31 180 A 

R
Ò
�
�

R
^


ñ
S
T
ò
Ç
	


�
�

	
�

¸¹êÇù ?Bb 9 195 A 

« 1) $%¹²[ Aì\]$%<Bì�B�T¿L�$%
« 2) ö¦Ç÷l£ø¢�$%¸�Ó�7<	

�����S$�ø
�¦ùU��^$£�:S$

GJSME S NE1-2003O�m@ ÷lá¦ö;¦ù�T�q¯DG�O�Ó>Ôµ
« 3)  �1F�:A7��H��G¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�º>7ÔµXZO



- 48 - 

�-4.1.2.8[ @¹��$%|}G8/10O

	at�
$%¸�Ó

GUASO$%ij�� $% ¯ t��z

MPa MPa 

$%

¹²
�B

,+ñVgh
: �ÏêÇù ?Bb 5 133 A �øùn¦Ç¶·

,+ñVgÕ
Ö �ÏêÇù ?Bb 7 133 A �øùn¦Ç¶·

R
Ò
�
�

/
�
�
	


�
°

�lmÇÑr
¨�� �ÏêÇù ?Bb 6 133 A �øùn¦Ç¶·

« 1O$%¹²[ Aì\]$%<Bì�B�T¿L�$%
« 2O �1F�:A7��H��G¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�º>7ÔµXZO



- 49 - 

�-4.1.2.8[ @¹��$%|}G9/10O
	at�

$%¸�Ó

GUASO$%ij�� $% ¯ t��z
MPa MPa 

$%

¹²
�B

²½ ÑÈ 136 281 B 
Ö_`ÆeZ2�qÇf

&Z�n ���[>B

¶?¯Ö_`g

·¸@¹´
Èáo�

Ã�
31 kN 44 kN B 

$%¸�Ó7�B�[

G\$�[�1.5O

²½ ÑÈ 129 209 B 

�	g

·¸@¹´ =>? 101 105 B 

m¦èø¶·�1

²½ ÑÈ 89 274 B [

��^3��ð�g

·¸@¹´ =>? 23 97 B 

²½ ÑÈ 68 188 B [

���§;ø7�g

·¸@¹´ =>? 96 118 B 

²½ ÑÈ 153 283 B 
¥¦§ÀÁ�n ���

[>B¶

¥¦§¨�g

·¸@¹´ =>? 219 235 B 

²½ ÑÈ 73 132 B 

�Uï	«Ág

·¸@¹´ =>? 0.6 1.0�2 B G« 1O

²½ ÑÈ 239 274 B [

QR%å�g

·¸@¹´
Èáo�

Ã�
87 kN 88 kN B

$%¸�Ó7�B�[

G\$�[�1.5O

²½ ÑÈ 94 182 B [

²
½

��^â­�3�g

·¸@¹´
Èáo�

Ã�
13 kN 14 kN B

$%¸�Ó7�B�[

G\$�[�1.5O

« 1) ²½gì©­\Á>Ð+Z
« 2) ²½gì»R<	)�����=>?7 SRSS²>�

« 3) $%¹²[ Aì\]$%<Bì�B�T¿L�$%
« 4)  �1F�:A7��H��G¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�º>7ÔµXZO
�1[ )* 20- 7. 14/������$%çfWG�F±³ZAm¦èø¶·tu¼½�
�2[ �ð�T&'N¦­øù>?@  ��=>?t�7È3>}~ZX@9 XsXE
[ [ [ [ G�ðt�/T��ðt�O + G&'t�/T�&'t�OV,



- 50 - 

�-4.1.2.8[ @¹��$%|}G10/10O

	at�
$%¸�Ó

GUASO$%ij�� $% ¯ t��z

MPa MPa

$%

¹²
�B

²½ ÑÈ 96 220 B [

|�^�«	g

·¸@¹´ =>? 78 133 B 

²½ ÑÈ 50 188 B 

��ö¦Ç3�ð�g

·¸@¹´ =>? 230 245 B 

²½ ÑÈ 32 214 B [

R^
�È�óg

·¸@¹´ =>? 90 233 B 

²½ ÑÈ 51 211 B [

����Èî�¥¦g

·¸@¹´ =>? 72 135 B 

²½ ÑÈ 81 201 B 

�
��Èg

·¸@¹´ =>? 0.6 1.0�2 B 

²½ ÑÈ 186 233 B m¦èø¶·�1

��^��3�	g

·¸@¹´ =>? 0.95 1.0�2 B 

²½ ÑÈ 91 241 B m¦èø¶·�1

²
½

��^��3�¥	g

·¸@¹´ =>? 199 245 B  

« 1) ²½gì©­\Á>Ð+Z
« 2) ²½gì»R<	)�����=>?7 SRSS²>�

« 3) $%¹²[ Aì\]$%<Bì�B�T¿L�$%
« 4)  �1F�:A7��H��G¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�º>7ÔµXZO
�1[ )* 20- 7. 14/������$%çfWG�F±³ZAm¦èø¶·tu¼½�
�2[ �ð�T&'N¦­øù>?@  ��=>?t�7È3>}~ZX@9 XsXE
[ [ [ [ G�ðt�/T��ðt�O + G&'t�/T�&'t�OV,



- 51 - 

�-4.1.2.9[ ��ç>d�$%|}
ÞW�����B�

G95°c¤»	ÓO$%ij�� $% ¯ $%t�

XYù
 XY�
 XYZ


$%¸�Ó
GUASO

��ç>d

G�T%å�

�xXÁ5�

o¸O

��V�½ ÑÈ 0.35 0.21 0.22 0.7SuG*+��O



- 52 - 

[

�-4.1.2.10[ »¼$%|}GQR%å�g²½O
»¼$%���[�n 

1È+2Èt�(MPa) '(56!<+ ���

�&Ó
T�Ó

3Sm 
»9ËÌ�Á

[

ÉÊZ

�Á

»9ËÌ

�Á[\

[+[\
$%¸

�Ó

�B� (S2) 584�1 60� 0.1634 0.1787 

����� 791�1
366 0.0153 

22��2 0.1112 0.1265 
1

�1[ �&Óe 3Sm>8C A] JEAG4601� 1984�WE'³N 501
N 47��²@�vw>
pq

�2[ S�+���ÉÊZ�Á>Ôµr�\�²�DEF7öÏ÷�-2-1XY

[

[

[

[

[

[

­�®:

¯°/0lm±�²³´µ¶·¸e

�	
�g31�+2�D�¹º
»¼±�¥

½¾¿�/0±�²´À·e

�1�D�¹º»¼±�¥

ÁÂ®:ÃÄe

ÁÂ®:ÃÄe

­�®:

±-4.1.2.6[ QR%å�g²½»¼$%pqþ�



- 53 - 

�-4.1.2.11[ »¼$%|}G��«	&'Ç[ &'Ç<¦w=ø§O
»¼$%���[�n 

1È+2Èt�(MPa) '(56!<+ ���

�&Ó
T�Ó

3Sm 
»9ËÌ�Á

[

ÉÊZ

�Á

»9ËÌ

�Á[\

[+[\
$%¸

�Ó

�B� (S2) 357 60� 0.0044 0.0189 

����� 338
383 0.0145 

22�� 0.0012 0.0157 
1

�[ S�+���ÉÊZ�Á>Ôµr�\�²�DEF7öÏ÷�-2-1XY

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

±-4.1.2.7[ ��«	&'Ç»¼$%pqþ�



- 54 - 

[

�-4.1.2.12[ »¼$%|}G�	g²½[ ¶·Û�%iÔ¯>B¶O
»¼$%���[�n 

1È+2Èt�(MPa) '(56!<+ ���

�&Ó
T�Ó

3Sm 
»9ËÌ�Á

[

ÉÊZ

�Á

»9ËÌ

�Á[\

[+[\
$%¸

�Ó

�B� (S2) 369 ��1 ��1 ��1

����� 270
418 ��1

22��2 0.0004 0.0004 
1

�1[ �B��mEF7 1È+2Èt�e 3SmQR;� A] JEAG4601� 1984�WE»9Ë
Ì�Á7�&ZFEXEr

�2[ S�+���ÉÊZ�Á>Ôµr�\�²�DEF7öÏ÷�-2-1XYr

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

±-4.1.2.8[ �	g²½»¼$%pqþ�

»¼$%pqþ�

G6E=�H!O

N 1�	¼%:Í

���:Í

QR%å�g²½Í

��^â­�

3�g²½Í

m¦èø¶·

��^¶·

$£�:

(N 

UD

EW NS



- 55 - 

�-4.1.2.13[ ���xo¸$%|}(1/4)
�xcdI¼½�T���

	)¼½�GGO »R¼½�GGO
$%ij��

tu
¼½�

�xcdI
¼½�

tu
¼½�

�xcdI
¼½�

�B

�Uï	«Á øö 0.5  1.6  0.5  1.0   

QR%å�g øö 0.4  10.0  0.4  1.0   

��^â­�3�g øö 0.4  1.4  0.4  1.0   

��^â­�3�g øö
¨�
_`m¦èø 0.4  2.4  0.4  1.0   

|�^�«	g øö 0.4  10.0  0.4  1.0   

R^
�È�óg�M� 0.5  2.3  0.5  1.0   

R^
ñã¦òÇ�V 0.5  1.1  0.6  1.0   

��^��3�	 øö 0.4 1.4 0.4 1.0 m¦èø¶·�

��^��3�¥	 øö 1.4 10.0 0.4 1.0 m¦èø¶·�

�«¥¦N�M� 0.7 2.3 0.8 1.0 �øùn¦Ç¶·

�«¥¦N�M� 0.7 2.6 0.8 1.0 �øùn¦Ç¶·

�«¥¦NKLM�M� 0.6 2.6 0.7 1.0 �øùn¦Ç¶·

« 1)[ G = 9.80665(m/s2)
« 2)[ ����xcdI¼½�7<=���	
�{��BÉÊËÌ JEAG4601-1991U�ºP�	

)�Ã�DZ{S\�9FEXEríí�klL>~T�»R�Ã��xcdI¼½�>
\] TT~�	)�Ã��xcdI¼½��DEF~Ð+�9AÓ>
EAGXB¾¿ 6
XYO

« 3)[ m¦èø:A7�øùn¦Ç¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�
º>7ÔµXZO

�[ )* 20- 7. 14/������$%çfWG�F±³ZAm¦èø¶·tu¼½�
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	)¼½�GGO »R¼½�GGO
$%ij��

tu
¼½�

�xcdI
¼½�

tu
¼½�

�xcdI
¼½�

�B

Ö_`g
GÖ_`�Ëâ­qO 3.0  10.0  3.4  6.2  

Ö_`g
GÖ_`ÆeZ2�qO 2.7  9.6  1.4  6.1  

�	g
GFDW ��^�	45��Ëâ­
qO

0.8 6.0  0.5 6.0  m¦èø¶·�

��^3��ð�g
GCUW ]c45��Ëâ­qO 1.0  6.0  0.8  6.0  

���§;ø7�g
GHF45^_G HCW 6�!=�Ëâ­
qO

1.0  6.0  0.5  6.0  

�Uï	«Ág
GSLC[ PCV�Ë`.qO 0.7  6.0  0.9  6.0  

QR%å�g
GRHR-.�3��Ëâ­qO 0.6  6.0  0.6  6.0  

��^â­�3�g
GRCICm¦èø.]qO 1.1  6.0  1.4  6.0  

|�^�«	g
GHPCF«Áâ­qO 0.8 6.0  0.6  6.0  

R^
�È�óg
GSGTS !aG �°&�qO 0.7  6.0  0.9  6.0  

����Èî�¥¦g
GFCSÁ�NÑâ­qO 1.5  6.0  0.8  6.0  

�
��Èg
GPCV <=�%F
ä`b�â­qO 0.8  6.0  1.6  6.0  

��^��3�	g
GRCW%ÑÒ:3�	&�qO 0.9 6.0 2.2 6.0 m¦èø¶·�

q

��^��3�¥	g
GRSW¥	Èù;¦áÁ�qO 0.5 6.0 0.5 6.0 m¦èø¶·�

« 1)[ G = 9.80665(m/s2)
« 2)[ ����xcdI¼½�7<=���	
�{��BÉÊËÌ JEAG4601-1991 U�ºP�

	)�Ã�DZ{S\�9FEXEríí�klL>~T�»R�Ã��xcdI¼½�
>\] TT~�	)�Ã��xcdI¼½��DEF~Ð+�9AÓ>
EAGXB¾
¿ 6XYOr

« 3)[ m¦èø:A7�øùn¦Ç¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�
º>7ÔµXZO

�[ )* 20- 7. 14/������$%çfWG�F±³ZAm¦èø¶·tu¼½�
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�xcdI¼½�T���

	)¼½�GGO »R¼½�GGO
$%ij��

tu

¼½�

�xcdI

¼½�

tu

¼½�

�xcdI

¼½�

�B

N£mB:

GE�øDN£m
O
0.65 3.0 0.74 1.0 � ø ù n

¦Ç¶·

¼½�"&:

G	)�Ã��¼½�"&:

G�âc» O
O

0.45 3.0 0.48 1.5  

��ÔÒ:

Gdâe��
O
0.45 3.0 0.48 3.0  

��ÔÒ:

G��^��
O
0.44 3.0 0.48 1.0  

¯°Èlo¤

GÖ_`.]q��^YI
O
0.48 4.9 0.39 4.9 m ¦ è ø

¶·�

��Èlo¤

G_`¼©qÞf
O
0.64 3.0 0.42 1.0 m ¦ è ø

¶·�

B
�
¥
¦
g
h
�
�

4�"&:

GÖ_`½ùøéÇN�CE

"&Gg�`4�O
O

0.5 3.0 0.6 1.0  

R
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�

	


�
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G	
�hô�µ
O
0.5 1.0 0.6 1.0  



¨
�
�

õä×b:

G6.9kv i ÇI47HF�57"KFj

7C<7D<7E
O
0.44 0.94 0.48 2.5  

« 1)[ G = 9.80665(m/s2)
« 2)[ ����xcdI¼½�7<íí�klL>~T�\]Ar
« 3)[ m¦èø:A7�øùn¦Ç¶·tu¼½�;$%ZA��7�B�ÔµG��^¶·�

º>7ÔµXZO

�[ )* 20- 9.,/����2�#Y2M�±&ZA=�������	
��
��V´ ��
��������������� !"#$%&'(G¶´#@³´�OP�±³�9 m¦èø

¶·tu¼½�r

�-4.1.2.13[ ���xo¸$%|}(4/4)

$%ij��
��ç>d����
%iÔ¯GmmO cdI%iÔ¯GmmO

¥¦§
G����ÀÁ�O

7.1 40 

«)[ cdI%iÔ¯T7<¼Î��ÀÁ�kl�nª<O2�Û��¥¦§eÀÁ�9A8Te
cd�9AÓ;� GXB¾¿ 7Or
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�Ó>}~ZXET�|}e�s9A���DEF7<
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XJKekl;fXE�x�

>B¶Z<No
Ûoökl<@¹��vw�>ó�GS$¸���

m�iZ<nª;p�XB�|}>wC >ó�vw�pqOL�nª

6���e#�X@¹��>�´ 8Tecd;f º>�7<���

��>}~´ ~�T$%´ r

Xm<6������:A7��>pq´ º>7<8�	ª;XEr

�[ @¹��$%�$%¸�Ó7<=���	
�{��BÉÊËÌ JEAG4601-
�#1984<JEAG4601-1987<JEAG4601-1991 U�ºP�S\�9 T�t�
56UAS�m@ T�t�>¸STZAr
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b.� T<'ÞßW67

���xo¸�V´ G>$%7<=���	
�{��BÉÊËÌ

JEAG4601�1991U�ºP��½Z<RÔ�nU�pq´ r

Å���!"G�v!"<1�klLO|}exy;<{D<tu¼½

�e�xcdI¼½�>}~´ ���DEF7<�����>}

~´ ~�T$%´ r

c[tu¼½�e�xcdI¼½�>}~ZXEº><̧ S!"GOP

kl<1�klO�¼C<bn�nU�U¼!"G�v!"O>p

q´ rÇÈþ�ecd�9XEº><6���7�xcdI¼½

�>8CF�xo¸e�x;� TBC<��7���>cYZF

E ~�T$%´ r

N,O� �IJ34�òór±²£¤�öñ

a.� XYÖÉ67

��!"|}exy;7XE���DEF7<���ÇÈ�n �x

Í�JK>$%´ 8T>Ø]ÇÈ���_X>8UTT~���<�

�<��<~Z�7<ÇÈe������wC JK�DEF"�L�

iõ�×`ab>oI r[

b.� T<'ÞßW67

��!"G1�kl<�v!"LO�mEF]^ed]s9Aº>�

7<ÇÈ�n �xÍ�JK>$%´ 8T>Ø]<���_X>pq

´ TT~�<ÇÈþ�e�9 ��<��:A7��L�×`ab>

pq´ r
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�!"�mEF]^ecd�9A��G��^2�»[×X��Q�~Ø

ÙO�DEF<G>$%>pqZAGöÏ÷�-3-1Or

��!";]^ecd�9A�:�DEF7<ÇÈ���_X>8E<

���n JK{`{>"�ZAr88;<���E�ZXE�j�iZ

F7<N^�Y�ön¢÷��n ite�xTBCs9 8T{s<¸

S���Á��>~�FitZAr:A<���n JKe`\;fXE

�j�DEF7<���n JK>$%�»<���$%>pq´ TT

~�</�|}>F:CAitõ>"�ZAG�-4.1.3.1XYOr

N+O� �÷ø�ù	úû!���n:��	67%

��!"�nªcd�9A�j�DEF<���5tQ��tuvw

|}L>F:C<���E�ZF	aZA~�{`{�DEF"�>8

�Ar/�|}<���n JK�DEFQR�Tmª�z;fAr
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A|}<���E�´ �j;7XET|qÏ@AGöÏ÷�-3-1-1Ì

3-1-3XYOr

a.� ���üù9:�>?ý¤:þL!�$���n:��r���j=

�þL%

Z[���:� @¹´�>n�jGÖm¦èø<	
�<È÷Èùû

?rs"&�°<��^3��KLMgMG<oùsWªLO

c[����n  ^L�¯9<8´9<ÇÈLG�	:<Ô�:<�

�^ad×ÍEètLO

e[¸¹êÇù¶��q³OÜÓ{s�ùÇ
��RG`d�
´�ó
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