
 

 

 

 

 

 

 

 

 

 

 

 

 

������ �	���� 
� ��� 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

����� ���	 
 �� �������    

���������	
 ����� �  

 

 

����� ���� ������� ����  

 ���	
 ����� _���  

 

 

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

�!� "��#�$  

 

 

 

������ ���	�  

 

 �	���� �� �:  

	"� � ��#
������$%�& '  

�(��� �� �:  

)��* �+��,- � ����� ��'  

 

 

 

 

 

 '�./01  



���23  

   ���� ����	 ��
� �� �� �
��� �� ��� �
��� �� �
� ����� �
� .��
� !��  ���� ��
� �"#� ����� �
� 
�

��
� $�
%& �� ���'�() *�) $
+,	 �,%- .
/����01 2�"�� ��
���3 � �� 4�5�� *61 �� 
� 7��"� �

8
� ��/� ��� .!��� �	 �� � ���� 9/8 � *��
+� �
� ��
� �8 �
�  �� ���'�() ���� ��
� ���:;

8
� 4"8�� �� <5����� .9/8 � �"#� 4� 
=-> �� �� �
?"� �
��� �� �(� ��@� ���:; A�8
�   �
��
B

 �CD&)MRF  ( ��GD� ����
�� �
��
B �)EBF  (�� ��)�1 9�
B H#� 4� �� .���� ��C� �
��
� � *&
� 

�� 9�
8 �D- A-�8 ��� �
��� ��
I"B� $��I� � .
�5D� ��@� �� �
��� ���� �-��1.  

    -� J�� �"%�� A�CD& K
B L� �� � *�) ��
� �"#� !"8�� ���� 
�� A���� ��)� ���& �
�%� �M

�5� K
B �
���1 J	
+� �
� A�
�� �,%- �
�-
/����01 �� ���'�() ����
�� K
B L� � ��8 ����	 N

*#� �
�%� ��GD�  4� �"%�� !�� �� �M�-� J�� ��
-��1 ��� A*�� 4�
C� J	
+� 
� �CD& K
B L� �� �1

�� O��� ��@B �
����
�� H-
D� �	
& 8
� . �
��
B A8 �
��C�; 9/C� !�� J�� ���� 4� �D"%��

� �"#� �
��� ���� ����� 4� ���� ��'�� ����
��9/8  *�� ��
I"B� ��@� �� ���:;.  
� �"%�� !�� ��

.��� K
#"-� 9/8 � �8 !��
1 
����
�� 7��1 ��
� �"#� AP�
�� ���6�  �8�� ��(%1 �� 5�- ���:;

.��� �Q� �� 4� ��1 �� �"D%B �� !��
1 A��> ��)�� 
����
�� ���6� ���'.  

  �M�-� J�� ���� R�� �
�D"%�� S�(� ��   � �����9/8���01 4�5�  ��
� �(T� �
?U� �� L�"�����3 �
�

�� ��)�� P��> �
�"D%B ��
��
� � ��D�1 ���� �"VG�� S��5� 4� �> *�� W�� ��� .��
� �� !/��  �
�

X���&� 4� ���-�� ����
��   �,-
) �"#� A*�� �8 �
��C�; !�++6� � ��@B �
����
�� 7��1

9/8 Y; 9T
V� 9�/C1 
� ���:;�
?U� 4� ���-�� �
�-
D�� �� L�"� �� �
DC� K
B �� 4��-
Q  !��
1 A-��

�� ��8. ��
� $�
%& P�1�1 !��  
�-> ��
��
� � ��D�1 4� �8 5��D"� 
�-
D�� !�� �� 4�5�� �� �8
- ��

*��� ��
I"B� � �1 �� �1 8
� .  

�� �/�1
"�� �@&��3 � �@& �
�5��
-> W
=-� 
� H��Z; !�� ��     ���-�� ����
�� �"%�� 
� K
B !��[ 

���� ��/(DU S%�
+� � ����� 4� ����� �  4"&���; �(T���3 � �(T� �
?U� 4� P��> 2�"�� *�) 
�-> ��

�� ��8 .���� �
��"���
; A�@&��3 5��
-> \�
"- �� ��
V"�� 
� �  �� �� L�"�Y; 9T
V� 9�/C1 �G-�G[ � ��

� 4]��� � 4,�
6� K
B ^�- ��� ���'.  

�4�( '��#5 �� :���� �
��"���
; A���-�� ���
�� K
B �M�-� J�� A��.  

  

  



  �

  

  

  

  

  

����� ��	
�  

��������                                                                                                                                                                   

  

  

����� �	
��...................................................  ............................................................................................................................................... �  
����� �	
��.................................................................................................  ...................................................................................................�  

 ����� �	
��............................................................................................ .......................................................................................................�  

�����  

�
����� ���  �.....................................................................................................................................................................................................�  

���� ����........................................................................... .................................................................................................................................   

 �� ��� :�� ����	�  �!"	�  # 

!"! "#�
$ %� &�' ()%
�  �* ...............................................  ............................................................................................................................+  

!"� "�
, �- 
.�
. �/ ��%�..................  .................................................................................................................................................................0  

!"  " �' )%�	 *� )%
� ��123� )�445 6��7� *�'
8����9  ........................................................................................................................:  

    !" "! "8	;9 <1=� �>.......................................................................  .......................................................................................................:  

    !" "� "
� ?<�� � @9?
*  .........................................................................................................................................................................A  

        ! " "�"! "B'� �<�� � @9?
*)%�	 �/  �'  .........................................................................................................................................!!  

    !" "  " 
�?��8�� �  ......................................................................................................................................................................................!�  

       !" "  "!" ���?9 CD���?<�� � E F�
*
� CG	��� ?��8�� �............................  ..........................................................................!   

       !"  "  "�"��8�� �?
� HG	��� *����� ....................  ........................................................................................................................!I  

       !"  "  " "������ H���� �?
�  .............................................................................................................................................................�   

       !"  "  "+"*
?@9 <�� �?
� � ��8�� �?
� H�.�� 
. 
JK� <��LM ...................................  ..........................................................NO  

       !"  "  "I"<�� 
J� �/ E'�5 �?
�  *
?@9)µR ()�� R�S-� ������� 
. *��
� �...  ..........................................................TU  

         ! " " "V"(�W
�X )�4?�Y�� (����8	� Y���-Z )Push Over( ..................................................  ..................................................T[  

           ! " " "0 "Y���-Z \
� ............  ................................................................................................................................................................TO      

       !"  "  ":" ���
, (4�4� ................ .....................................................................................................................................................TO  

        ! " " "A "(�W
�X )�4?�Y�� (����8	� Y���-Z &��'� .  ..................................................................................................................... 0 

 $�% ���:�
&�'()�� *% ��'+� �,&�- 	.*�. #�
'(/0� 	. #*�	�   

�"! "F�
�� HW
] *�'
  */^L� *�..... .............................................................................................................................................................T_  

    �"!"! "Y5
� %� ���W *�4.���� `8a�	   ...............................................................................................................................................bU  

    �"!"� "(3BW c�d `8a�	   .....................................................................................................................................................................be  



  c

    �"!"  "�4.���� � �
fB' �4.���� *��.�d V<�� ..  ...............................................................................................................................+�  

    �"!"+ "��� *��.�d  �
F�� �4.�............... .......................................................................................................................................................+   

    �"!"I "(?L-�% *�4.���� *��.�d .  .............................................................................................................................................................++  

$�� ��� : �1�&" ��'� � �1�&" ��.*�
� #�
.�2  

 "! " (�
7�.........................................  ................................................................................................................................................................+0 

 "� "(?L-�% �4.���� c�d gL- c�28-� .  ............................................................................................................................................................bO  

 "  "H4��. <�� c�28-� ......................................................................  .............................................................................................................hU 

 "+ "(?L-�% �4.���� (�W
�X ��8��   ...............................................................................................................................................................hN  

 "I "(?L-�% i�B�� (#�
$ *�
. (��� Hj��� ..  ................................................................................................................................................h[ 

 "V"<�� k�445 /���� *�'
8����9  (?L-�% LlM �/ *
?@9  .....................................................................................................................[U 

 "0 "��8�� �?
� � (#�
$ )L�- /�L� �/ (��
5@� ...  .................................................................................................................................[U 

 ": "� )L�- (?L-�% LlM (�W
�X i/
5 ��.  ..............................................................................................................................................[e 

$*�
3 ��� : !"	� *�(�* �1�&" #��.*�
� �. �&�'& �&�'()�� #�
.�2 #   

+"! "(�
7� ...  ......................................................................................................................................................................................................[N  

+"� "H-LB- (-�B8W�	 *��.�d (�
7� .................  ............................................................................................................................................[N  

     +"� "!"i�B8W�	 (	�4' /�7.� .......................  .......................................................................................................................................[N 

     +"� "�"m��1� � n$��� c�28-� ................................  ..............................................................................................................................[b 

     +"� " "�W�	 ���jY� � �^�1�� ..........  ................................................................................................................................................[b 

     +"� "+"��. ��G�5
� � *��@F��. .....  .........................................................................................................................................................[b 

     +"� "I" (�W
�X <�o�� Push Over..............  .................................................................................................................................OU 

     +"� "V "�
�- (4�4�  " */^L� *�lM� *�
. <��
��p� ..... .................................................................................................................Oe 

45�6 ��� : �&�'& 70��&8 91�(& :	;(� � �<  

I"! "�	�4� n$��� (#�
$ ..................................................................................  ............................................................................................Oq 

I"� "
�X <�o�� r?�8- (�W Push Over ...................................................................................................................................................0A 

I"  ")%
� *�'
8����9 6��7�  *�  .......................................................................................................................................................................:�  

I"+ "H-LB- *��.�d �/ (�W
�X /
�oBM Ca?���   .........................................................................................................................................:I  

4=> ��� : �?8 @%�
�=06 � 91�(& #��. A'-  

 V "!"r?�8- Cs;W ...............................  ..............................................................................................................................................................At  

V "�")�4?Z *��3'�u9 *�
. ��/��43�9   ........................................................................................................................................................A! 

A-	� � A.���  ...............................................................................................................................................................................................A�  
 

 

 

 

 

 

 

 

 

 



  �

��B> ��	
�  

 
 <��! "! " >?iZ �/ >�8	;9 <1=� <��3� � )/�	 
	�/ 
��   .....................................................................................................: 

<�� ! "� "�
�- (4�4�  "�lM� �/ >�8	;9 <s�=� <��
��p�.......................................................................................................  ....A  

<�� ! "  "i���
��p� HG	��� *�����  yδ ..........................................................................................................................................!t  

<�� ! "+ "*� )%�	 `8a�	 (�W
�X � (�W *�'��8�� ......  ...............................................................................................................!�  

<�� ! "I ")�?� � (7d�� v	�9 (4�4�   )%�	 (o5 �Z................................................................................................ ...............................!0  

<�� ! "V">�8	;9 n?%L� %�. ���
, �. )�� )/�	 ��� ....................................................................................................................  �!  

<�� ! "0 "�/�7� w���L�- ��� .........................  ......................................................................................................................................��  

<�� ! ":) x�� (<�� �?
� *�Ly�  *
?@9)c (*z
-� �/�7�...................................................................  ..........................................�   

<�� ! "A "`8a�	 ��7��� /L?
9 �/ 
��p� �. ������ H���� �?
� ��
��p� ..................................................................................  �:  

<�� ! "!t)x�� (��
��p�µ�a# 
. yF) c (�.�J *
?@9 <�� �. (�W
�X � (�W x�$..................................................   !  

<�� ! "!! " ���# �/ `8a�	 v	�9 )x�� ( ��-���
��p� *��a�)c ( �' *z
-� *��a�...................................................................  +  

<�� ! "!� "%�
5 � Lf����' {��?� */��439 E'�5 �j�
�...............................................................................................................   I  

<�� � "! "Y5
� %� ���W �4.���� `8a�	 ...........................................................  ....................................................................................+t  

<�� � "� "(4�4�  �
�- |?%
8a�' *�'"`8a�	 i���
��p�  Y5
� %� ���W *�4.���� *�'.......................................................  +t  

<�� � "  " �^�1�� �?L�� %� (?����� (3BW......................................................................................................................................  +�  

<�� � "+ " 
�� n��� E'�5 xo82� *�'Lf�� ........................................................................... .............................................................+�  

<�� � "I ") x�� (�4.����V)  .c ( �4.����X)  . } ((�� *
�d �4.����......................................................................................  +�  

<�� � "V"�
F�� �4.���� *��.�d .......  ..........................................................................................................................................................+   

<�� � "0 "xo82� (?L-�% �4.���� *��.�d .............................................................  ...................................................................................+I  

<��   "! "(?L-�% �4.���� c�d /�7.� .......................................................................................................................................  ..................+0  

<��   "� "c�d (82	 
. �4.���� 
�J�� ....................................................................................................................................................  +:                             

<��   "  "�� �L$ 
�J�� c�d (82	 
. (?L-�% i�B.................................................................................................................................  +:  

<��   "+ "(82	 *�� (?L-�% i�B�� (	
4?� i�B� 
�J�� ..................................................  ...................................................................+A  

<��   "I "(?L-�% i�B�� >? �. (?L-�% �4.���� `8a�	 (o5 <�� .....................................................................................................  It  

<��   "V"��.�d (o5 H	�4' ��~� *.........................................................................................................................................................  It  



  /

<��   "0 "��~� *��.�d *�� (?L-�% i�B�� H?��% (	�
. .........................................  ..............................................................................I!  

<��   ": "�'
8����9 (�
7� .....................................................................................................................................................  ....................I!  

<��   "A "C��- ��
��p� (	�
. G��~� *��.�d (G-�� (82	 H. �Ga- )227,500 cmAmmh ==(.....................................  I!  

<��   "!t "*��.�d (�W�/ ��8�� (4�4� x?
7� *�
. */��43�9 `8?�Lf�� KBF  .........................................................................I�  

<��   "!! "*��.�d (o5 (�W
�X ��8�� KBF(G-�� *�'��. 
.�
. �/ ...............................................................................................  I   

<��   "!� "Ha?���  ��d/ ��� � */��43�9 ��� 6�. *�............  .....................................................................................................I   

<��   "!  "c�d >�8	^� (82	 KBF�Ga- �.   *�'1/ =hb � )(:5.0/ aBH =; )(:75.0/ bBH = ..........I+  

<��   "!+ "�oa� (?�S.�� c�d `KBF�Ga- �.  *�'1/,5.0/,01.0 === hbII cbβ  

...............................II  

<��   "!I "<�� 
~5��#  c�d *
?@9KBF�Ga- �.  *�'1/,5.0/,01.0 === hbII cbβ  

02.0)//( =HEIM cky�(a) : 
�� �?/����(b) ; : iL8	 �?/����.............................................  .......................................II  

<��   "!V"*�L�� *�
�- ��5
� 
J�  ">�8	;9 ���- �/ i�B� {EBW .......................................................................................  IV  

<��   "!0 "�	�4� (����8	� �/�7� �^/�7� � �'�
�- (o5 /��8�� ....  .............................................................................................IV  

<��   "!: "<�� 
?/���  )%�	 *�
. %��- *
?@9 (?�
�� � ���=8� /L?
9 �. (?�'2%.....................................................................  I0  

<��   "!A "c�d KBF��~� ........................................................................................................................................................................  I:  

<��   "�t ")%�	 ���  R
- �/ H�G$ �/ c�d <�o�� *�
. *� (�W
�X ��Y��.........  ............................................................................V!  

<�� + "! "H-LB- *��.�d C�o5 i;9 ................................................................................................................................................  ............V   

<�� + "� "(?L-�% i�B�� *
�F��
d C4��. <�� .......................................................................................................................................  V   

 <��+ "  " (?L-�% � *��.
� �4.���� H�G$ r49 *�7.�/ *��.�d....  ...................................................................................................V0  

 <��+ "+ " (?L-�% � *��.
� �4.���� H�G$ )/ *�7.�/ *��.�d..................................................................................................  .......V0  

 <��+ "I " (?L-�% � *��.
� �4.���� H�G$ )/Y-�9 *�7.�/ *��.�d...................................................................................................  V:  

 <��+ "V" (?L-�% � *��.
� �4.���� H�G$ �a�. *�7.�/ *��.�d..........................  .........................................................................VA  

<�� + "0 "�
�- (4�4�  "*/^L� *�lM� *�
. H8��? `�B7� <��
��p� .............................................................................................  0!  

<�� I "! "(4�4�  �
�- *�'" *��.�d i���
��p� I(?L-�% � *��.
� �4.���� `8a�	 �. H�G$ ..........................  ........................:t  

<�� I "� "(4�4�   �
�- *�'– *��.�d i���
��p� !t(?L-�% � *��.
� �4.���� `8a�	 �. H�G$ .............................................  :!  

<�� I "  "� (4�4  �
�- *�'– *��.�d i���
��p� !I(?L-�% � *��.
� �4.���� `8a�	 �. H�G$ .............................................  :!  

<�� I "+ "(4�4�   �
�- *�'– *��.�d i���
��p� �t(?L-�% � *��.
� �4.���� `8a�	 �. H�G$ .............................................  :�  

04.0)//(,75.0/:)(;02.0)//(,5.0/:)( ==== HEIMBHbHEIMBHa ckycky



  )

<�� h "h*�4.���� `8a�	 �/ �/ H�G$ H. �Ga- `�oa� �# (?��- E4� *�4G� 
. ��8�� �?
� ��
��p� ��/LB- ................  qb  

 <��I "V" c�d �/ �/ R�. i���
��p� � H?�9 �
. 
?/��� {>�8	;9 <s�=� <��3� I*��.
� � (?L-�% `8a�	 �. H�G$ ..  :I  

 <��I "0 " {>�8	;9 <s�=� <��3�  c�d �/ �/ R�. i���
��p� � H?�9 �
. 
?/���!t*��.
� � (?L-�% `8a�	 �. H�G$  :V  

 <��I ": " c�d �/ �/ R�. i���
��p� � H?�9 �
. 
?/��� {>�8	;9 <s�=� <��3� !I*��.
� � (?L-�% `8a�	 �. H�G$  :0  

 <��I "A "�d �/ �/ R�. i���
��p� � H?�9 �
. 
?/��� {>�8	;9 <s�=� <��3�  c�t*��.
� � (?L-�% `8a�	 �. H�G$  ::  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  �

���- ��	
�  

  

����!"! "i�B8W�	 */
�oBM \L�	 <��3� *�
. *� )%�	
�X � *� )%�	 /
�oBM \L�	 ��G�5
� ....................................  V  

����!"� "H�Y�% *�
. �LGd <.�d /
�oBM m�	  xo82� *�'..........  ....................................................................................................0  

����!"  "%�
5 � Lf����' {��?� H�.�� �/ H8�� ���. *�'
8����9 .............................................................................................  ......... +  

����+"! "� 3)/�=8	� /�L� (�
1� /^L� m��1� ��12....................................................................................................................  V+  

����+"� "�
�- (4�4�  " H. �L.
� ���� � <��
��p� BOX 180*180*10  ....................................................................................0�  

����+"  "�
�- (4�4�  "H. �L.
� ���� � <��
��p�  BOX 100*100*5.4   .................................................................................0�  

����+"+ "�
�- (4�4�  "���� � <��
��p�  H. �L.
� BOX 100*100*8   .....................................................................................0�  

����+"I "�
�- (4�4�  " H. �L.
� ���� � <��
��p� BOX 120*120*7.1   ..................................................................................0   

����+"V"�
�- (4�4� " H. �L.
� ���� � <��
��p� BOX 160*160*8 , 200*200*10   ...........................................................0   

����+"0 "�
�- (4�4�  "H. �L.
� ���� � <��
��p�  BOX 140*140*8.8   .................................................................................0   

����+": "�
�- (4�4�  "H. �L.
� ���� � <��
��p�  BOX 240*240*8.8   .................................................................................0+ 

����+"A "�
�- (4�4�  " H. �L.
� ���� � <��
��p� BOX 220*220*10   ...................................................................................0+ 

����+"!t "�
�- (4�4�  "H. �L.
� ���� � <��
��p�  BOX 260*260*8.8   ..............................................................................0+ 

 ����+ "!!"�� *�
. %�S� *��3� E4� (-�/��- <.�/ n$�.................................................................................  ...............................0I  

����+"!� "�
�- (4�4�  " H. �L.
� ���� � <��
��p� 2UNP80,2UNP100  ...............................................................................0V  

����+"!  "�
�- (4�4�  " H. �L.
� ���� � <��
��p� 2UNP120,2UNP140   ............................................................................0V  

����+"!+ "�
�- (4�4�  " H. �L.
� ���� � <��
��p� 2UNP160,2UNP180   ............................................................................00  

����I"! ")%�	 *��-�B�� n$���   (?L-�% � *��.
� �4.���� c�d �/ *�IH�G$ ............................................................................  0:  

����I"� ")%�	 *��-�B�� n$���  ��.
� �4.���� c�d �/ *� (?L-�% � *!tH�G$...........................................................................  0:  

����I"  ")%�	 *��-�B�� n$���   (?L-�% � *��.
� �4.���� c�d �/ *�!IH�G$...........................................................................  0A  

����I"+ "� )%�	 *��-�B�� n$��  (?L-�% � *��.
� �4.���� c�d �/ *��tH�G$...........................................................................  0A  

����I"I ")%
� *�'
8����9  (?L-�% *�4.���� *��.�d *�.................................................................  ......................................................:   

����I"V")%
� *�'
8����9  *��.
� *�4.���� *��.�d *�...................................................................................................................  :   

  

  



 �

�����  

��� ����� 	
 ��� ����� ��� ������ ������� �� ���  !�"#$� ���
  

     ���    ���	  
 �   �� �
 �  �� ��       ���� ����� �� �  �� ������ �  ���  
 �    ��� ! � !    
 " ���# $       ���� �� �
��% &

�' ���$()# " �*�+� , �*�+�!$
 �� �# $
�-
 �� "� ���
� �
�. ����� &$� �! ����.  

       ��0�  *� �   ��1�.
  �    ��2�3 4!   5�*�- 4! "    . . .   � �
 $      
�-
 6�
2	 �5 $    ���� �7� �  
 �   � 829:� !    ���    .  ��

;<<    �*�+� 4���=  >�' �       #2% � �� ?��� �2 );ABC   (    (�E5��% " );AFG   (    �+%��9� 6�:�� � �  $  ��� ��!  �
 

  �����  �* ���  $ � )    ���! <F   (  ��5� $ ��   ��
   .     
 ���I'��� ��
 $         �
��J K
"� L2M2� &!  ��
��    .   *��E-     ���1�.
 ��

      N�� ��� O	��       ����  ��*          ���' N�� �� �P9� �
                            &$ 
�����  4�����  ���
�� !� 
��J Q"�I% �� 
�� ��'
 �


N�� ��R$
 �� K�S� (�'��+� ���� ��* !� ���1�.
 �
 �����.  

    ����� ��        ��*;AAT     U$�V�2�   ";AAW      ���' ��E�� 4��2#          >�' �
 ��� �# !$�*;AX<      4���2� ��� ����' 

"�-      �
 ���$� �
��% ��
 4���2�� &���% 
� 4�'
 (�9�
 (� YIZ �# 4���"
 ���� ����3 ��[-2� �27� " ����$��

                                     �$ " ��� \$��% �$�� �$ ���2� ����� !.�� ����� �
 ]^ _�$�"�- ("�� �# !$�+������' �* $��  *� � �  $ ��� 


�����% �� `�a �+�3 �! �� . 6�:�� b�[�9� c����)    �9���d c���� �
           ��# " \9# &�-� &�� �
 ����� b�[

       �'
 ��� �e�-�a ���2% "   (                   �"�Z �� U$�V�2�  f���� �
��;G                      �"�Z ��2# f���� �
�� "  �g� ����S�� 

;<<          �'
 ��2� �g� ����S�� .    ����� &$
         ����� h�:� �
 �*              ��2P� ?��� 4����� &$
 �� !'���   ��
   :       �� >�j� �
��

����� &^
k  ��� �� !lE� ("�� ��* !F �� (3 �
 �� ���" ;<< ���
 >�'G��
 ����-
 m�I%
 ���  .  

                      n�3 �����# �"� �� (
�$
 �2E# �l�$
 �� �2%��       o                ��+%��9� �*�� ���' �* 4�'
 ��� ,.
" ������*

                  b���� !� �2E# p�[� �
 !l$ �� !�� q�r�� " !���   .            ���' �'
 K�g ��'
� &$
 ��            �� �# ���  !Z
�� !$�*

  �+�%       ����� &$�%�$�� ��                                  s�* �$ " �"�:� Q
��9� 6�:�� �lS� ��$��"�- �[7�� t$ �� ��e��
 ��2� ��*

         ����� !� �� !%��9�                      ���  ���' ��I� ��	 �� ��E�� L2." >���Z
 �� !$�* .      ���' &$
�����        �
�� �# !$�*

      ���� �� ![����          !� !Z
�� g�� ����               ���# u�M�
 
� ����� "� �$�� ��2�   .    
 
"
     ���' &$
 �l�$     !��' �$�� �*

                                  � � �' Q��9� ��2 �*  � 
  ��� 2S  �+ !P� � ( �l����v%  >���#  � 
��  !- �#         � � �'��d  �$  � 
      ��  � 




 w

  &�� �     � � ��                           ���� �  �:%  �l�$ 
  K " �  "  ���
 �  
 �  x'2��  !� "  ��l�  ��*               " ��" �[�  �$ ��  � � �' �$�� ��*

6l�                            �$ 4���� ���
� 
� _�$�"�- �
 ��� 2S �
�� !-�# ��$=^     ���' Q��9� !�          ���'��d " �"�:� �
   �


   �'
 ��R�   .              ���' (�'3 !'��'� 6��� �� �5$� �2' �
              �+��. �
 ���I�'
 ��g2- ��* � E�� !    �����+� " � 

       ����9  �27� 
�5�*            !� Q�2a (���2E# �� �
   ���  .   E�� �+��. !     S9% �V
 �� � E�� b!   �+����
  � % �    
�
� �� 

6l�  =^ $� � P'��� !   �" �'
 !��' ! 
  $ &         � �"�:� 8�. L2�!  ����   .  �+��. �     ��' 
�5�* �����+� !  -�# ! 

            �*��+� ����# ���� �� ��
 ���
� � �7.  �6l�   =^ $� �   �"�:�  �    ���
�    .  
�� �  
 6Z  $  6lE� &Roeder    "

Popov  �+��.������+� � 
� 
" EBF ^ 
�����
� ��+�E .    8����
 �� $         �#�� �
 c"�� >2� t $  ��' 4\'��� �! 

          �����+� �
 �e� ��2�  6l� " �*  =^ $� � � �  � ���   � �� �! S9% � ��� b!    *�%2# ��9. !   % �
 �   �# 4�Link    ���� ��

 �!     ��% 4�2�� � &!    ���    .  
�� � '� �  6l� �� (�  =^ $� �    � ��2� �  �� �� $   
 �� � $    % �
 ��9. &� S9% ��b  �* � ��� ! 

������  Q�2a �� Q
��9� �� �R�� �'
 &l�� �# ���-�� �
 4���  �[P� y# �� !  �# �R�3 �
  �� t�

���! $��9. t!�r	
 �
 �Sa
 !���'  
�� ! ��% 4�������'��� " ���2� �*
2� 6lE� (3  .  

 �*���    Aristizabal-Ochoa '���9!^ 
� ���' (3 �� �# ��# ��+�E!�7. 2r	 �    6l� ���-� "   =^ $  2r	 �

2�
�!$#�% Q�2a �� 
� �P!��"3 b* ��  \'���  .' ��
�^ b�9�
�� ��� ��+�E�Z
�� !����  
� �2P� \'��� 

 � $       �7. �*�����+� 
� �  �r	
  �  �dg  �   Z
�� !        �� 4���2� ���  �[SZ   �* � * � ���9 $ ] ,�        >
"� " ! ��

!�� Q�2a !�2� �� ����� �k��
 ,-� &$
����� ���3 �22� \'����� ���  . (3 �
 ]^Balendra  
� b�9�' &$


     ��� N)a
 N�� " ��
� �
�. �$���3 ��2� ����"�       z
�
 �
   �
� �   .                �$=^�� ����# ��7. ��*��+� b�9�' &$
 ��

         !� &���% 
� !P�� !��' ��E��   6l� " ��#                       !$2�
� 2r	 !E�� b�S9% �� 6��:� f���� t$ �� ��$=^

    !� �22�   �$3   .                                   �+�3 ���'��� " ����% �# ��� �#���� �$2��V ��r	
 �� !������' Q��9� �$�� &$��

�Z
� �'
 ����# f�$�* �� " �%.  

  &�$3 �� �l�$
 �� �2% ��  �������� !Z
�� OZ�P� " �*���' �
       �+�% \'�:� &�'��+� \Sd
 �# �R�3 �
 4�*

         ���' t��'g
 ���-� ��                                ���-� Q�."
 \Sd
 4!7���d 6�S:% (�2� ��5�." 6��� �� ��� " ���
� !$���3 �*

    ���' !7���d    !�� !'��� �*                '
 6�S:% K�R�
 �� �*"{^ &$
 �� 4�2�          ���� ��lS�	 �+��. !7���d !l�%��   �


                                        �� \�%�% &$
 �� " ��-�  �
�. ����7� ��2� 8�. ��r	
 �� \�'3 !'��� " ���-� \$�M &���% �$�� �
 �+�3



 |

  ��[:% ��[��	                              ���� x$
�� h�:� �
 4�� �2E# �� (3 ������# ��� �
 L2M2�            ��� " ��' " ���' " ����

!� (3 (����
� b$�
��^ .     

%�&��'() *� +  

 �$� ��
2� (
2% !� �S�R�3 �
 �# �'
 ��� ��-�  �e� �� !%��M�- �k"�^ &$
 �� ��� K�R�
 Q����7� �
��    

��� K�� 
�:  

  y�
o                                   ���I�'
 ��2� �
�-
 K�� " �'
 ��� }�- t��')^2�'g
 Q�2a �� ���' �� �g2- ���-� SAP2000 

VERSION 9.03 ���� !�.  

8o���'  ��7� ��2� ��*���' u� �� !� `����� �P%�� (��� ��* �����.  

 co     "��� >�� –          ���' !7���d 6�S:% �
�� 6l����v%                   �� K"� ���� �Pj� \�� �� !7�"� >�� t$ 4�*

�'
 ��� ��-�  �e�.  

�o���� x$
��  ���� ��lS�	 !'��� �
�� �$�� ���� �'
 ��� ��-�  �e� �� �+��. �
.  

'() ,-��+  

         ��. �
�� ��[:% _"�                                    &�$3 ����� �:% �����M " !$2�
� L2� "� �� Q"�I�� Q�[P� �
��% �� ���� "� ��+

 ����BX<<�'
 �$� ��+��  ���7� (
�$
 :  

>"
 K�  : ���� &�$3 �P� �e� ��2� ���'BX<<���� ��
= ��� (
�$
  !� �
 �2�.  

K"� K�  :!������' !S� Q
��[� b*� O:P� ���7�  4!� !Z
�� ���' �2�.  

' K� K2 :!� K�R�
 !7���d !l�%��'
 ]�' " !7� !l�%��'
 6�S:% m2- ��+��� �"� �� �2�.  

K��+J K�  : _"� �
 ���I�'
 �� Push Over \�'3 !� �
�. !'��� ��2� �+��� ��$=^ ��� .  

   bR�^ K�    :                                 >�� �* �� \'���� ���-� \$�M " ��� �9$�[� �5$�l$ �� �����M " !$2�
� ��+� ��+��� U$���

�
!� �z
 �2�.  

  

  



 �

 ��� 	
�  

���  �.��/ �#� ��0�  ��  

1212.��/ �� 34� ����   ��  

     ���I�'
 ��+�"� ����� ��
�� �� K"�[� ��+������' !Z
�� �� ��� ��-� ��l� ��*��l��
 " �+�"� �
 �
�

       ���9* (�9l$ yS��� ��+�"� �� ��� " b# �# �'
 ��� ��� !�2a
 �� �
 ���� N�� �
�� ���   .    ��$ >2a


             ��J �� ��� &��9�� �
�� ���;AGF               ����I���# ���' &�'��+� &�R�
 !�3 8��# ��9I% (SEAOC)    (���

�'
 ��� YIZ !#��
 Q
���v% �� �+�% ��� �� (3 �
 " �'
 ��� .               ����� Q�� �� �2% �� �* ���' ���' &�$


   N �� )                                  	  >2�  "  �*  ���� �  �E � ��  � � " �  4t9$ �  6�S:%  � 
  � � �I�'
  ��  �#          !�  8���� 
  � � �' ��I�  ��

��� (���  !� (��� �a)� Q�2a �� �+�3 &$��P'��� �# ��-�$=^ Q�2a.  

• ��
��� ��+� ��Z ���Z)!*� ]$"�' �Z ��( 

                                 Q��-� �� (�����' ��I� ��	 >2� �� �'
 &l�� �# ����� �
 !��� &��� y�I� Q����%�
 ��

                       �'��d " �
 ���' ��* Q��9� L2." �
 �$�� ��I�� m�I%
        �2� ��� 2S �
 ��   .       �� !Z
�� " 6�S:%

                                            �
 ���'��d u
�
 \$��% �
 ��� 2S 6��� �� " ��$=^ Q�2a !	�R%�
 ��"�:� �� ���Z &$


���  !� >��	
 !P�� (�l����v% �$�"�:� . 

• (�$� >���# ��Z ���Z 

                             !*�  (�����' ��I� ��	 >2� �� �'
 &l�� �# ����� �
 !��� &��� x'2�� Q����%�
 ��   m�I%


                                            �� 
� �
 ���'��d ��* Q��9� L2." " ��2�� ��� 2S �
 ���' ��* Q��9� L2." �
 �$�� ��I��

���'� 6.
�Z. 

• !$�+� ��Z ���Z 

 m�I%
 (�����' ��I� ��	 >2� �� Q��� �� �'
 &l�� �# ����� �
 !��� &��� �$�� Q����%�
 ��  

 �'
 !I��� ����� L2." �
 ��� ���' �
 ���I�'
 ��I�� �
�. !Z
�� ����� �+��9�
 (� Q�R� �+�% "  



 �

���  !� ���I�'
 K
�+�
 ��� �% ���' ��"�[� �
 " ���  !�. 

 �� �" s�* �� ����� ��
�� �� ���' t$ \'��� !Z
�� �
 �2e�� �# ���  !� �eZ)� m2- \%
�� �� �2% ��

                            � �
 ���9� &��J����� !�� ����� �* &�Z �� Q��9� �"�� K�	 �����              6z�9� (��# ��
" �
 !��� ��E�

          �'
 !Z
�� �� ���1�.
   .                                      !��$
 4�
 ���' Q��9� �% �� �*
2�� ��
� ���
 ���2� s�* �� &$
 �� �")	

��# �$�+% 
� �+��9�
 .                          (��� !�" �'
 ��� �� 
�- K�	 �2� �� �
 ���� N�� �
�� !'�'
 &��J �l�$
 �2" ��


�� Q�1�E� \��. �� " !�# Q�2a �� (3�9�� �
 ���' ��# !Z.  

 ��-�� " ��"�[� 4!��' ��*���� &���' b*
�- �� m2- ���  �' `
�*
 �# �2� !� _)% >3 ��$
 ���Z ��

                                         &���% ���' ��	 >2� �� ���� Q
�����% ��� " ���"
 ���' �� &l�� ��$�* 6.
�Z �� �k��
 �)+�'


   ���  .                           ����� ��
�� �� N�� ���"
 >2a
 4m2- `
�*
 �J� 
                yS��� ��* ���� &�$3 !�" ���# !� ��E� 
�

                                       ��� ��"3�� �� !�' �+�% " ���9�� �-2� m2- ��� �' �* �[:% �
�� !S�	 ��+�"� �z
�
 �� g2��� �����

   ��3 )      !$�+� ��Z x$
��Ultimate Limit State   (      ���
� 
�   .                 !� O	�� ���1�.
 6z�9� �� b#�Z !�2�	 x$
��

            �
 ��� 2S �� �")	 �% �2�                                     >���# K"� " >"
 ��*��� �
 ���I�'
 �� ��� ���
" !��� Q
��9� 4!�� Q�IS%

��� )��
��� ��+� ��Z x$
��Serviceability Limit State ( ����� �$�E� ��T< ������# �k2�2�l% �9'2� 

 �l$��3(ATC) ��'
 ��E  (��� �$� Q�2a �� �* ���' �
 ���� !Z
�� `
�*
  

�� �7' �' ���� &�$3 ���'
 ��� !-��� �$� \�%�% �� �$� ���:  

;(      ]$"�' �Z �����SE )  (   :                   !� �� (3 L2." >���Z
 �# �'
 �
 �����W<     �
 ���# >�' W<   �a��

�'
.  

B( !Z
�� �Z �����(DE) : !� �� (3 L2." >���Z
 �# �'
 �
 �����W< �
 ���# >�' ;<�'
 �a��. 

C(      b�$�#�� �����(ME)   :             � �� �2% �� �# �
 ����� �j#
�Z                  �$ �"� !� ��e��
 �[7�� ���� ���� x$
�

 !� �� (3 L2." >���Z
 �# �
 �����W< �
 ���# 4(�����' ��I� ��	 4>�' W���� �a�� . 

                                     ��
� !� �
 ���'��d " �
 ���' ��+����
 ��lS�	 �
 !P�#�% 
� ���' ��lS�	 �7' ���� &�$3 &$
   .    �
 t$ �*

                 % !� �
 ���'��d �$ �
 ���' ��+����
 ��'�             ����� ���
� �
 ��� 
� ��lS�	 ���
2   .       �
 ��� !IS��� Q�P�#�%



 �

                     ���� !� ���' ��lS�	 �7' ���*� 6�lE% �# �'
 �21�� �+����
 ��lS�	 .                ���� &�$3 &$
 �� >�j� �
��

>"� Q�P�#�%;o;��
� ��e��
 �	2�R� ��lS�	 (
2�	 �� (
2% !� 
�   . 


�� 
� >2P. 6��. ��lS�	 �7' ���� &�$3 &$
 >"� ���7� yS��� ��* ����� �;oB��# !� !-��� .  

                                     N�7� �
 ���' �a��	 �� �$���* ��� �
 ���'��d �a��	 !�� !��$
 &���% �# �2� !� ��*�E� &$
�����

�'
 ��E .  !�� !��$
 ��lS�	 �7' ��2�� �
��(3-C) �'
 N�� &$�� ���� &�$3 &$
 �P�:  

       !�� !��$
 ��lS�	 �7'   (3-C)     �
��   �* ���'    :                  �$�+% >���Z
 �# �'
 Q��9� �
 !:7' 4�7' &$


�'
 &�$�^ ���9� �
 ���'��d �a��	 _�$� " K
�+�
 �
 ���' �a��	 K
�+�
 �
 !��� !��.  

                                    ���� !� (�9l$ �
 ���� !Z
�� �� �* ���� &�$3 ���  �+ " `�* �# �2� !� ��*�E�   .     �l���Z��

 �� �
 ���� ��+��
��^ �
�[� " x�
2M      ����� " !'��� K"�� b* &$
 �# �'
 Q"�I�� yS��� ��* ���� &�$3

���� ���-� ��E�� ���' �
 !� (�E� 
� �* �*�.  

  

5�$�6� !�"#$� 7�8  

�� ��� !�"#$� 7�8  
!�"#$� 7�8  

�� �����9  
SP-1 

	:�- �
 �!�:�� ��#
��  

SP-2 

!-4(� �
��6  

SP-3 

���� ��$��  

SP-4 

!-4(� ���� ��$��  

SP-5 

,;��-�& 	����  

SP-6 

�4<� =�(   

NP-A 

��� *��46�
 �	:�-   

1-A 

	:�- �
 ���� *��46  
2-A  N.R  N.R  N.R  N.R  

NP-B 

#
���
 �!�:�� ��	:�-   

1-B 

	:�- �
 �!�:�� ��#
��  
2-B  3-B  N.R  N.R  N.R  

NP-C 

���� ��$��  
1-C  2-C  

3-C 

���� ��$��  
4-C  5-C  6-C  

NP-D 

!-4(� ���� ��$��  
N.R  2-D  3-D  4-D  5-D  6-D  

NP-E 

�4<� =�(   
N.R  N.R  3-E  4-E  

5-E 

,;��-�& 	����  
�!�:�� >
����9  

>"�;o; o(�����' ���lS�	 N27' 6�lE% �
�� �
 ���'��d " �
 ���' ��lS�	 N27' Q�P�#�%   

  

  

  

  



 �

>"�;oB o����� �
�� >2P. 6��. ��lS�	 �7'  yS��� ��*  

  

12?2&�@ �� �
��
 �! �� ��(Capacity VS. Demand)  

                       �-�� &���% �� ����
 !Z
�� �
 �2e�� yS��� ��
2� ��                      �� �2% �� �'
 &l�� �# ��
� !$�*���� " �+�

           ����  ��E� ���9� �� b#�Z x$
��   .                      " ��-�� K2+I� �� �'
 &l�� !IS��� ��*���
��^ 4��2� �� ��9�

���  �
�. ���I�'
 ��2� ���� . !Z
�� !'�'
 ������ " ���� !� ���� �� ��-�� ��'�[� !��� �� !S# ���Z ��

 Q�2a ���2� !� (��� �$�:  

(Demand) ���� ≥ (Capacity) ��-��  

                       �k��
 " �k��
 8= �$ ��
�$�^ 4��"�[� 4!��' 4��$=^ 6l� ����3 b�*�I� �
 �'
 &l�� >�j� (
2�	 ��

                ��# ���I�'
 ����" ��-�� (
2�	 �� ��� yS% .                        ���� N�� �� �21�� ���� " ��-�� !��$��
 �'� !� �e� ��

       
� " ���' �
  �9�� �Z   .                             �'
 !M�$� ��+��� ���	 ��* 6�S:% �
 6a�Z ���� ���
��^ �� p2��� Q�P'�:�

                                     ���' �� ����� ���
" !7�:� 6�
2	 " �
 ���' b�9�' Q�1�E� &�� ���E� �R��� ���� ���
��^ �l$�27�

 �'
 .                     �'
 ���� " ��-�� &�� !%
0 p�P%�
 �5���� L2M2� &$
   .              ���� ���
��^ �
�� ���' >�j� t$     8�%��� y�� 

                            ��# !� (��� 
� ��
�3 ��� t$ b�9�' �
�� K�g ��"�[� �# �'
 8���   .                �� �# ��
� �2" ��� ���
2�

                                 �'
 ���' �� ��� >��	
 !�"��� 6�
2	 ��V�% �:% !+2% 6��. �Z �% �
 ���' ��-�� (3   .      >�j� (
2�	 ��

��# �#0 
� �
 ���' b�9�' t$ �� �k��
 �)+�'
 ��-�� (
2% !�.  

���� ��$�� !�"#$� 34�  

5�$�6� !�"#$� A8  

_�$�"�- ����'
  !��$
��  !  !� !��'� Q���� �I."  !� ���I�'
 ��S��. �I."  

���� &���  
EQ 

        ��+� �7' ��
���SE 

        N�� �7'DE 

        b�$�#�� �7'ME 



 �

                                     �% �'
 ��"�M 4���� ���
��^ �P'�:� �� �������� 6�
2	 �
 !��� 6z�9� &�-�  �e� �� �2e�� �� &����*

                                     �*� �$
�-
 
� ��-�� 4m2- !Z
�� !'�'
 ������ �� !-�# (�����
 ����Z ��R$
 �
�� N
��   .       �$�� ��# &$


 ���
��^ �eZ)� 6��. �$
�-
 �� �'
 &l�� �# ���  K�R�
 p���Z
 �����  �R�� ����.  

12B2��������C �D) ��� ���  *�EF<� �4��� G��� ���   

12B212�HC >E:� �I  

      �')^ 61I��   �� t $ t             (3 �� �# �2� !� ��I  !���Z �� ��7. )      (3 �
 !�7[� �$   (        b# ���9� !�
�-
 ��

                �2� ��R$
 (
�"� !��� �"���   .                  ���3 &�� ���' ��% t$ � 
 >�j� (
2�	 �� )6l�;o;  y�
    (     ��� �V
 �:%

 !E$
�-
 bz�.P"��� !�:�� 4���  �
�. o6l� Q�2a �� (�l����v%);o;8  (�2� �*
2�.  

  

 

 

 

 

 

6l�;o;o(3 �� t��')^ 61I� 6�lE% " ���' �'"� ��% t$   

 6l� �� �# ��25���*);o;8  ( ��Z�� ���2� !� �eZ)�AB        4"��� �2% 6��. �$
�-
 ("�� ��% (�l����v%

� �$
�-
�'
 ��-�$ ���$.  

                                       Q�2a !�
��J K"�[� �5�� �$
�-
 4�'
 b�$�#�� �5�� �# ��% x'" ,7[� �� �# �'
 K2+I� (
�� &$


                            �'
 ��
� �� �
 �eZ)� 6��. (
�"� �l�3 >�Z 4�'
 ��-�5�   .                   ��
�
�3 x'" ,7[� �� ��% �5$� Q��P	 ��

                         !���V �P$�[% �5�� !��^"�- �
 6P. !%�� �
�� " ��# !� (
�"�               �� " t��')^ �5�� (3 �� �# ���# 6�:% 
�

�2� !� ��I  t��')^ 61I� ��% x'" ,7[� ���Z &$
.  

                                   !$"��� ��* �I�2� �
 !��� ��
2% !� t��')^ 61I� 6�lE% ��7. t$ �� b#�Z !$"��� �I�2� �� ��9�

���� yS���.  



 �

                                !$2�
� (���
 >2� &����* " ,7[� Q�1�E� �� ��9� !$2�
� ��*������ ��      !E�� " !��� ��+S1I�

!� �2� ���Z ��
2% .        �2" !E�� �5�� " ��2:� �"��� ��#���
 �
 !��� 6a�I� 6�lE% (�l�
 �+�2�' ��

    ��
�   .                          ���# ����# �$ ��2� ��� ��2:� �"��� �V
 �� ���
2% !� �+�2�' &����*   .         �V
 �:% ��� �*������

���# ����# �$ ��2� ��� ���
2% !� ��2:� ��*"���.  

                                  !� ��9Z
 !$2�
� ������� b�9�' �� m2- 6a�I� L
2�
 &�-�  �e��� K"�� 
=�  �2�   .         ��� �*"{^ &$
 ��

           ��-�  �
�. �e� �� m2- 6a�I� ��*                   ��$�^ �
 t$ �* L2." Q�2a �� " ��
     m2- ��*           ���' �� (3 ��V�% �#=�


!� >��	
 ���  .�P� ��[:% &$
 �� ��-� ��l� 6a�I� �
 t$ �* t�%��� 6l����� ���9+� 6���
�2�'�   �


6l� Q�2a ��;oB�'
 .  

             

  

  

  

6l�;oBo"��� !�:�� o�r	
 �� t��')^ 6a�I� 6l����v%  

12B2?2���JC >"K ���%   

                                   ���� !Z
�� �21� �� N�7� ��*���
��^ &$�% ���' " &$�% !$
���
 �
 ��$=^ 6l�         ���' �
  �'�*   .  ��

6l� �
 �2e�� �R�$
 �* ��$=^6l� \$�M (� 6l� ��1��
 �� �# �'
 ��$=^ !� ��I  ��$=^ �2�.  

                                       b* �� ���' !��' �$�� �
 " b�[�9� �2� �� "��� " 6l����v% (
��� 4���' t��'g
 ���-� ��"�:� ��

   ��9�
"   ��
   .                              b* �� b�[�9� �2� �� 6P. ���Z `)��� "��� " 6l����v% &$
 t��'g
 ��d �'�^ ���Z �� ��


!�� p2���         �+�% 6l����v% " "��� �# �� �*
2� O	�� (�2� !7���d ���� �� ���' !��' Q
���v% " ��2�

          ����P� xP%�� b* �� �$�� t$ ��   .       6l� (��� &$
 ��                         (
��� ���*� (�E� 4���
��^ t$ (
2�	 �� ��$=^

�2� �*
2� (�2� !7���d.  



 ��

6l�                    ���' u� t$ �$ " ���' t$ �
 !��S��. ��$=^      � �# �'
 �
            6l����v% ��
2% !� ���' (3 �V
 �   ��*

                          ��$�"�- �l�$
 ("�� �*� (�E� �2� �
 !	�R%�
��d   .6l�                     �� ��
�3 ��� t$ b�9�' t$ �
�� ��$=^

!� y$��% �$� Q�2a �2�:  

)    ;o;                                                                   (  

 m2- �7�
� �� �#mδ    " �j#
�Z (�l����v% yδ         " �'
 b�S9% �7[� ��e� (�l����v% mδ        L2�R� (
2% !� 
� 

yδ " pδ�9�
� t��')^ (�l����v% 4.  

    !�:�� �
��     ��� ��*o              ����� !7�"� ���' Q�2a �� �# (�l����v%      ��e� (�l����v% 4yδ      6��. ! ��' �� 

���' �� !�" �'
 �P'�:� ��� !�:�� �# !$�*o     �P'�:� ���� !�� !7�"� �+�3 (�l����v% yδ   6lE� !�# 

                            �'
 ��-�$ _��9  (�l����v% &$
 �P'�:� �
�� !	2��� ��+�"� �2e�� &��* �� �# �'
   . 6l�;oC 

�J�*� !� (�E� 
� �+�3 �
 ��2�� �         .  

  

  

                           

  

  

6l�;oCo(�l����v% �P'�:� ��+�"�  yδ  

     ���Z ��(a)     6l� ��;oC                    61I� &��9�� 6�lE% �e:� �� ���' (�l����v% ������ b�S9% (�l����v% 

            ���Z �� 4��� ��-�  �e���(b) 4  yδ            !� ��+���� �:% !7� b�S9% (�l����v%   ����   .    ���Z ��(c)   ���-� 

  ���J                                      ��-�� " !$�+� �Z ��� �
�
� �# �2� !� ��� \$�[% !7�"� >�� �
�
� b�9�' t$ �� b�9�' �


            �'
 !�.
" >�� �k��
 8=   .mδ              ���� !� ���' K
�+�
 �� ������ (�l����v%    .   
 &$��J        &$
 �
�[� yS��� �V

�
 ��%��P	 �# ��# !� �"�:� 
� (�l����v%:  

y�
  o�g2- ! ��^ ���# �
�[� �
 (3 ���# �"�R% �S	 �� ,7[� t$ ! ��^ �$ !5���9    

8  o!�M2� ��+E���# �S	 �� ,7[� t$ K�5�*�"� !5���9    

y

m

δ

δ
µ =



 ��

c  o 6.
�Z 6�lE% �V
 �� ���' !S# (�� K����l� n+1  t��')^ 61I�)n ���' !������ Q��� �
��%(  

�  o���' 6# �$ u�r	
 !S# ��+E���#   

�  o���� !Z
�� ��* ���� &�$3 �P� ��R� !7���d ��+��l����v% b�$�#�� �
�[�  �
  

 (��"3 �'�� �
��mδ��# ���I�'
 !7���d !l����$� �$ " !7���d !l�%��'
 6�S:% _"� �
 (
2% !� .  

12B2?212$�� �JC >"K ������ ��� �!   

     6l� �� �l$�27�    ;oT   !� �eZ)�      !� ���                             ����� t$ ��
�� �� �# ��# !Z
�� ��2� 
� ���' t$ (
2%

                    4(3 ��
�� �� " ����� !.�� !7� ��Z�� �� &���Ve  " e∆         !� (�E� �2� �
 
�    �*� ) b�9�';   . (      b�*
2�� � 


        ���' !Z
�� �
��  �*                                 �2� �*
2�� �$=^ (�l�
 b$�P� ��l� 
� b�9�' &$
 4����� ��
�� �� K"�[� � )     ���' �
 ��d

                !�%
 �2�#
� ���' ����� ��� ��* (         �"��� �# 
�J 4Ve                     &$
 �� !$"��� &��J 6�:% " ��2� ?��� !S��

                                P� �-�a �� ("�[� ���1�.
 h�:� �� �# �'
 ?��� ���9� ,��[� " ����
 K�S�9� 
���
 b�9�'      �2� �� " ��2

 ! ��' �� �k��
 �)+�'
 " �'
 !7� q�-�a ���'� ��-� �l�3 K"� �2� �*
2�� >2P. 6��. K��� �
�� `�����

!�� K�R�
 ���  .���' !Z
�� &$
�����             t��'g
 8�%��� �� ��+��� �S�'" �� ����� �
�� �* ) !7�   (      �'
 �"���

    ���J "          ��+��9�' 8����
 � �
B "C   !�� !.��    ����   .                     ��Z�� �� �# b��# !Z
�� ��2� 
� ���' !��$

                ��# ���R% 
� ��$� ��+Sl����v% ��
2�� !7���d   .                     ��$=�� ���E�� ��+Sl����v% ���� ���. ���' ��
��
 �*

                               �
 
� ���' ��"�[� (
2% !� 4����� ���
� ���E�� (
�"� Q��. �+S1I� !��$Vy          �e��� ���lJ2# ��	 

�27���* �5$� Q��P	 �� �-�  6l� �� �# ;oT ���-� �# �2�� !Z
�� �
 ���' (
2% !� �'
 �� ��
� (�E� 

 >�� �� �P7�� (3 !7�; x[- " ���� Ve  6l����v% "e∆��# 6�:% 
�  . >�� �� �$B     " ����� (��* �
�� 

 ��+�'�^V2y  "1∆ >�� �� " C+�'�^ " ����� (��* �
��  ��V1y  "2∆.  

��"�[� ![-
 ��Z�� �� �5$�l$ �� �+�3 ���	 Q"�I% " �'
 >2P. 6��. >�� �' �* ��'
 �� !Z
��o

 6l����v%)�$�^ _��o(�l����v% (�'
 �+S1I� ��$=^ (
�"� ��-�� ����# ��E� �# ��2� . �# ��25���*

!� �eZ)�  >�� �� �+�
� �$� ![-
 ��Z�� ��� C _�� ������ K"�[� �"��� 6��[� �� " ��2� ��[� �
 ��E�� 

 �$�^yV1 �"��� "� �
 ���# \%
�� �� eV " yV2�'
  .!� m2- ��
2� �� �2% ��  O:� �# �-�  �R��� (
2%

���' !Z
�� ��-�� &���% O:� ����� ��
�� �� �*���' t��')^ ��$=^ 6l�  �'�*.  


