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6484�+ �� 
> &�6� $�%�������	� ;��T2 $�)C� �, z6,�� $�% B4, 
���5�/?=V)� ?, $� ��� ����� ;�� ?, 
���� 
�� �������	� 
�6)a� �� �), 3� ��67 3 
���� 
�� �������	�  o����5      3
���H�q	 
q	�)@� �������q	� 
q�� r�4�+ ?4	PJ� B4��0%��6���]@� �� 3��� B���7 � ?4@7 ��6� 
����H�	 $�% ������< � w5�]�22/08/1402 �� R�6]7 .    mq� �q), ��)�q	� ?, �������	� B�� m)��  o���7 3�������	� Y�e� ?(	67 � "�6=7 
6��D pP,� ��� $� �� ���1396     
��q�� 
q�� �������q	� 
�6q)a ?, 3 
� �0�)� �6�.   o���� 
���� 
�� �������	� F�	� �, 
���� 
�� $�%�������	�5 )
���� 
�� $�%�������	�-    o64q� � ���H�q	 ;��/� (
� B���7��6� ."<�042 � -16O7 �, 
/)%��% � 
��/�% |#: $��, �. �� 
��@J � 
�� $�%  ?q)4  
���� 
�� $�%�������	� 3-���H � Y6�a 3I��)K ��-�6K   ?q+ $��@)042 �% � �� �)%�6H �e����L7 Y�G5   ?qJ67 ��6q� 3z6,�� 
)< 
6484�+�� �e����L7 Y�/)% �� 3�6� ?���� �%�������	� B�� E4�'7 �� {PK� $��,"<�* �%�6H ���D .����	� �e����L7 B��H> .� ���6�% ���, 3B���,�),��+ ���#�	� 
���� 
�� $�%���. ?=V)� �������	� ;��T2 $�)C� �, 
�� �������	� B�� ;�� ?, ��. $�» ?q�<�� �44�7 r�J�7 «   B���q7 � ?q4@7    -�4qy�=� ?q, ?qJ67 �, -��44�7 ���a� �, ����% 
	��< 
�,. ?, 
> B�� E��+ 
]]^7 ?�J�7 E��� � ���"	� �60+:  BS 6187: 2011, Code of practice for full and partial demolition      
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�6)a 0^,
 .� @,.�8$ 3�.�	 E���  -�qe:P� 5�� q4? .� �Q�X {�Q $G�� � :��Q
 �7 E:��� �J�� ���� ��,��+. ?��+ »�^7�R« R�d� ?, �)(�$ »=�4F� S�G,« �� B�����, E��+ �m �.�	 �� 
���H�	  
q� �6]7  �6q� . �q, ��B 3��: UT: �m �])a �� UT: 0^,
 .� �m �.�	 �� 
���H�	 �4G ?, �)(�$ �^7�R "	� .��,�),�B � q�B �������	� ��,$ Y��7 ���<�$ ?+ *��4� Y��7 5�(<4" �%$ �^7� R)S�G, �� m�6+( 3�)�8% .�  ?q��J  ���q<�$ ?+ Y��D� ?, �^7�R �GJ
 �
 �))+ ?+ B'�� "	� ��,$ �Z��2 �%$ ,@.�8$ �	�. ��,3� �� �e�  ?q�<�*  ��q� "	� .K674? �
 �6� 24
���'��� �)�>�� �, 5�(<4" �%$ �^7�R ��6� �4.� ��,$ ,@ .�q8$  3�.�q	 .�  q�m  ���q0� ?�8��� ����0� /,4��� .?J67 ?, ��B ?�'� h@� "	�   �������q	� B�� ?+ Y�q�7  ?qC)J  �q%$ ,@ .�q8$  �.�q	 �� [�62 ��
 �%�� �,?' g=< �� ��6� 5�(<4" �%
� ?+ E��� �^7�R �GJ 
"	� ���� ��,��+. ��B B�� $��, 
D6=: � 
=4=: \�^�� ?�8��� B���7 ��� �  �6O�Y�L�� ��+ ,?� B��� -�6K 
��,  �qVH  $��,��
��/ "	� .����<��+
� �%��+$ �^7�R 0=�
 	�	�
 ����� $��, � �Q�4
�) .� Y�L�� ��+ ��6�  ��qe��� g	67 ���<�$ ?+ !6])� �� �6�0� ?, ��+ ���  "	�3 ���, -����D� =V)�
 �� Y�L�� �)%� .?,  q�%4B 7�7 q43R ���<�$ ?+ )�4B 7�,�]���
 �� �
 T2����3 g=< �� -�6K �� �]^7 Y�L�� 5�(<4" �^7�R �� �^7�R  q�GJ3
  ��B ��+ �� Y�L�� �)%�.      
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  1 +����
 ?�%�+ � @!A  7 .� U�%���� B� 3�������	� B?4K67 ?���� 
��% ��q,$ �^7 q� -�q84	97 R ) hqa� .�  Eq��+ �  q�GJ
(3 .�  ?q��J 
���H�	 �% � �.�	�% "	� .��,�),�B3 ��B �������	� ��,$ 5�(<4" �%$ �^7�R Y�L��  ��q�  ?q,  
�6q)a  q0^,
 .� $.�8@, �.�	 
�4��, �  
>���� ��,��+ .  �� ��B �������	� 5�(<4" �%$ �^7�R  E��q�   
��q, B4q, .�3  .�q	��J$3 �^7 q�3R �^7 q�R  q�GJ B�q����, 3
3 �,
�4�3 "H�	 F6'(� -�4��a � 
��+ "^5 � $.�8@, 3�.�	 .� ?��J 6�.�	$ 3
�67 
0^,3 ��L� "H�	3 ��� �44�7$.�	3 ?(	673 ��743h �L7 q�3�  S�Gq,  3
�q�  3;��q8*  Eq4�'73  3"qs�#:  3-�:PqK� �7 q443-�� �744-�� �	�. $� � � "H�	 t=	 ��L"	�.  B���������	� K674? �%
� �� ��,$ ���6� .�� ?���� �
 �%�: BC�- �����" R	�)� � ��u� �)���<�%$ �^7�3R .� ?��J �)���<�%$ '074E ��)%� 0^,
 .� $.�8@, �.�	 �%�  D- |#: �2����$ �.�	 �$3 �, B4�97 '74? ��* 3"D6� �� -�6K Y�G5� E- �� "���;G����< �	 �)�<�%�.�  <- �	�)�
� � (744B 56�8�4" �% �� Y��7 E:��� �)���< �^7�R�  F-  ?, 
,�4�	�[���  ���,�� Y.1��*��+3  ?��J .�$�,��+ $�% �CD
 
>� G- �����" E��8� 
�8�. g4O�� H- �����" -��VH ����@,
 � ��)�
� I- Y�L�� .���,�
 ��m8 � {�Q $G�� ��+ �, $�)C� 
>� J- ����L � �����" �u�� �)���<�%� +-  XQ�)� "����� � B44(7 ��DB���. ��B �������	�  $��,��)�
3 "���@, � ���6�$ ?+ 97��T*�4� ��  |#:O�4g .�"8   �qe� �� R��^7 ?V4: �� "	� ���� ���D. ��B �������	� ��,$ Y��7 5�(<4" �%$ $.�8@, �.�	 E,�D ���#�	� �4"8� ?'�,  ��$���6�  ?q+  E��q� �^7 q�R GJ�
 )�8% 3����� ��,��+. 
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V,�6` ��. IJ��� ��?, ?, 
��G5� -�6K
> �%   "q	� ��q� ���� ��J��. B��,
� !68O� �������	� B�� .� 
�GJ g,�6` 
> 3R47�7��6� .  �� 
7�6K 3���, ��� ���� ��J�� ��0��� c���7 �+x �, 
(J�� ?, ?+ 4:PK�?  � �q% �e��q��L7  
> $�q(, $�% Y�G5� �������	� B�� $��,"84� ��>.  ?, ��0��� c���7 �+x 
��, ?+ 
(J��� ��6� ��
> �%  3"	� ��� ���� ��J��  � �e����L7 B��H> ���6�%4:PK�?Y�G5� �������	� B�� $��, $�(, $�%"	� ��>.  ����	� B�� ��,��+ $��, ��. IJ��� .� ���#�	�"	� 
��G5� ���:  2-1 �0�?�  �����55     �6q0+ $Gq�� ?q����, � "����q� 
��.�	3       3
q)< $�q%��4(� � g,�6q` B���q7 �q�<� )< -�]^0�
 �6�a
 �%��+$ ����H�	
    2-2 �� -���=� h%�.��� �OC�
 
���H�	3  3
���H�	 
�� -���=� B���7 ��<��
)��    �� ��q+ "qs�#: � :B4 ��J�  

2-3 BS 5228-1, Code of practice for noise and vibration control on construction and open sites – Part 1: Noise 
2-4 BS 5228-2, Code of practice for noise and vibration control on construction and open sites – Part 2: Vibration 
2-5 BS 5607: 1998, Code of practice for safe use of explosives in the construction industry 
2-6 BS 5837, Trees in relation to construction – Recommendations 
2-7 BS 5930: 1999+A2: 2010, Code of practice for site investigations 
2-8 BS 5975, Code of practice for temporary works procedures and the permissible stress design of falsework 
2-9 BS 6164, Code of practice for health and safety in tunnelling in the construction industry M��
+��-  ����� 
���� 
�� �������	�18779E�67 �� 
)��� � "�P	 3 "H�	 "()K �� $.�	 � .�	- B4�>  ��q+   ��q� B���q7 3 "	�. 
2-10 BS 7121-1, Code of practice for safe use of cranes – Part 1: General 
2-11 BS 7121-2, Code of practice for safe use of cranes – Part 2: Inspection, testing and examination 
2-12 BS 7121-3, Code of practice for safe use of cranes – Part 3: Mobile cranes 
2-13 BS 7121-4, Code of practice for safe use of cranes – Part 4: Lorry loaders M��
+��-  ����� 
���� 
�� �������	�4-11478 3E4=��J B��� ��,��+ $��, ��+ B4�> �%- "�8D 4 : Eq4=��J   
����6qH $�q% 3 "	� ��� B���7. 
2-14 BS 7121-5, Code of practice for safe use of cranes – Part 5: Tower cranes 
2-15 BS 10175, Investigation of potentially contaminated sites – Code of practice 
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2-17 BS 6100, Building and civil engineering – Vocabulary 
2-18 BS EN 12811-1, Temporary works equipment– Part 1: Scaffolds– Performance requirements and general design M��
+��-  ����� 
���� 
�� �������	�1-15443  "qD6� ��q+ -�G4@L7 3-   "�q8D1 : "q8,���-     
q:��Q � $��q'��a -�q��G5� 
�6�a"	� ��� B���7 3. 3 <�OPQ�� B����� �  �������	� B�� ��3  �, ��Pa -�:PVK� � t���(7 ��� ?���� �������	� ��BS 6100 3 -�:PVK��   �q�. t���(7 ?,
� ��+���:  3 -1  ��RC�% ���S%  
adjoining owners 
��J9�8� 3
�'5�� �/  ���L� m�� 
�<�]�� ����*��+  ��+ EO�"	�.  3 -2  <�>8*%  
attachment 
7�(VD h% $��T* ���  E4'07 �� ��+ ��G,� ?+� ���� 
�  ���67)?,  -�6K $��q4�H�(      �q� ?q��2 B4q��� $�� �q,  -�G4@L7?, ��,��+ �6e)�$  \�H R]��6� )X,�V� �, E'� 1(. 
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�6, R	�)� -�6K �� ��� <�QB4    (  2 g8, �H�$��4  6  ���� -�=O�� .� 
��% �H�$��4  3 $�.�, ?Q6d ��$  7  ?��2 B4���  4  b�47       M��
+��1-  m� E'� B������ 
� -�=O�� � -�G4@L7 � ��6, ���, -��#�� ���67.   M��
+��2- |<�O�3 m� �� .� ��))+ "e<�O� ���H�	�4  z6=	 ��: ��)FOPS(1 �� �� |<�O� ?O#K�4    z6=q	 ��q: �� )FOGS(2 
� ��L�� �)+ .)M�%B4  "	� B'��m� �e<�O� ���H�	
 
'��d )ROPS(3 ���L� �)+.  7R) 1 - �	)�% � <�K	;S� T$��� <U�V��  3 -3  $��� �	)�%  

base machine                                                  1  - Falling Object Protection Structure 2- Falling Object Guard Screen 3- Roll-Over Protective Structure 
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��, B4��� -�=O�� �  Y�G5 -�6K �� ?+ ?q��2 $����   Y.1 $�q%  $��q,  Gq4@L7 Rq]�-�  Bq���  $.�q	 )?, 
�6)a �.�	 3����  |<�O� $�%����+(1 "	�. ) ?,E'� 1 �6� ?(J���(.  3 -4  ��/�"�' WC�%  

building owner  ?+ 
���.�	 �� �^� 
�6��D -���4�H� ���	 �� "4'5�� RJ6� ?, X: $����$.�8@, 
�GJ R��^7 �� R��^7 3 
���H�	 E��� �.�	 ���	 �� -�G4@L7  3�%"	�.  3 -5  �%�,��
  
client  $��, 
�GJ R��^7 �� R��^7 $�%��+ R:�K$.�8@,  �.�	)     
�qK� ��q'���42 mq� �q� �.�q	 R:�K W16�(� ( "	�.  3 -6   Z��+�'  
cold cutting [7> ?D�J 
��, ;�, -���: 
��, �� b��� -���: �, ����% � �. "	�.  3 -7   \�)$�.��)  
competent person � .� � "	� ���+ R8+ ?,�L7 � ���� ;.6�> �e� ��6� ��+ Y�L�� $��, ?+ 
]^�   ?q+ 
qK�H ?#4s� -���G5  ��@a �, "	� ���D���� �� Y.1 b�� ��4*.  3 -8  ^!	_	� ^&�'  
complex structure � 
�H�� $�%��4� �, �.�	/ �)�.�4� �6@0� �4d 
�'� ?, "	� B'�� ?+ ��4M42 �� �6�(� �4d ��, $�%�48� �� ?����,  -1�: $G��)?���* $�%(2     "q45�(< �6qQ �� Rq��^7 Bq���       � ?q�GL7 � 
,�q�.�� .� &q2 Rq��^7 $�q% E4�O7 �.�	 X4D� $�% ���, $�.                                                   1  - Operator protective structures 2- Modes 
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contaminated site %�*��+��6� �6J� E45� ?, ?+ 
 
�8�.3 <3
'�G4 �G4�6�  ��))+�� �
��4�4 3-��Q�^� $����  
����@,"	�.  3 -10  �!	a��  
decommissioning �)���<  WP��+ "4(`� .� ?Q6O� m� E��C7��(< ?Q6O� ?,  ?�% 
> �� ?+ $�?����	  �6�0� $�% ?q, q+  ?q, �� 
, �� ;6��H "5�: ���>�� ��� �2 ?, �B4� �,�� E4�=7 �VH wV	 B��7)    �q),��. ?q, B4q)M�%3-23   ?q(J��� �6�.(  M��
+��-  E��� 
�4��, 3Y�G5 -�6K ��
*�65> 
���.1  G4�"	� .
H�, I��)K ��� 
K�H 
��(� {PVK� B�� $��,� �?, 
�6)a  ���� ��?�8% "()K $� 
)(� ?, ~�GJ� 
��+ ���422 "	� .H ���a� �VH t��^� {6V	 E�a �� �q� �%�6 .    Bq�� U��q%� $��q,  3�������	��4��, �� R��^7 E��� 
 ~�GJ� 
��+ ���42"84�.  3 -11  ZK����, !�/,!A  
deliberate collapse  [��2�� UT: ���3  ��t4(y7  $��, �.�	 
�K� $�ya�;G����<   �q� E+ 
q�GJ 
> .�3   �q, X,�qV�   ;�� mq� {�Q $G�� ���3 "	�.  3 -12  !�/,!A @bO  
deliberate removal T:[��2�� U  $�ya� ���R^�)� "H�	 F6'(� -�4��a �� ~�GJ� 
��+ ���42 �, �.�	4 "	�.  3 -13    <�K	;S�  
equipment ?a6�L� Y�L�� $��, ?��2 B4��� $�� �, ��� R]� -�(VD .� $���+ ?45�� 
:��Q X,�V� 
� �)��,.  )?, E'�  �),��. � 3-24 �6� ?(J���(                                                   1- Decontamination 2- Dismantling 3- Controlled 4- Deconstruction 



  
IPS-C-CE-355(1):2023  �������	� 
�� 
���� ����� 23588 ) ������( :��	 1402 7 3 -14   c�d $	O��  

exclusion zone ?	 $�y< �,   .�qL� 3
�����@q� E��� 3$��< �4% -�4��a Y�/)% �� ?+ R��^7 -�4��a $��, ��� G����� $�("84� 
> EH�� �6y: ?, .   M��
+��1-  3���6� 
H�, ������+ Y�L�� "@J 
�s�#: �4,��7 x�^7� �,   3��qL#)� ��6� �, ��+ ���� �)��� 
K�H R��^7 "45�(<  ?=V)� �� �6y: ?, .�L�"	� .   M��
+��2- $��, "	� B'�� 
�K� ���<� 3\�H g���� �� 3B4(� t��s� Y�L��  ?=V)� �� 3
<�+ 
�s�#: �4,��7 x�^7� z�� ?, �)���, 
D�,.  3 -15  M��!��� �/�  
facade retention  ;��$�����2 |#: ����6� ,4
���  
���H�	�� (D6� �� �.�	"4 �K�
 �^7 �6Q �� �6HR�    �q, 3
> .� �q(, � �.�	 .� ���#�	� �%$ "D6� "	�. )M�%B4 ?, �),��.  3-33  ?(J����6�.  3 -16  �e��O Z-��'(  
fan 6'	$ ?5�^� g=< ?+ ��#7�� �� "D6� |<�O� �%  $��6� ���	 ��� ?+�J �
�� �^7R� D�#7� E'� ?,
   z6=q	 �
 �)+�� ��$ ?/� �6H �VH �7 ����$ ��,$ . ��6�� � \�^���� 
> �% ���L� �60� . M��
+�� 1- �s�#: ;62�	 
 W16�(�.� E'0�� "8,��� �%
� ?, "	�	  !�6q� -�6K  
���H�q	 .� �q�   �.�q	  "q	� ��. 
��q4, . )M�%B4 ?,  �),��.3-17  ?(J����6�.   M��
+��2- ;62�	 $�% �s�#:
 ��,$ 	��	�
Hx 3��4 .�	$ w5�]� 3"��C�� ?5�^� $�% .� 
��� �^7R�  ?q, ���#�	� �  
�6q)a ��+ $6'	 
�� �)��,.  3 -17  ^&���+  
gantry �.�	 ��� 
:��Q �D6� m� ?+ "	� 
��%��$ �62�	��4 ��,$  .� 
��,�a "s�#:;G����< {�Q $G��   ��q0�  w5�]� h%��<�/�� "@J @87E4 ��, B���?,�J �  
��J?5�^�  �%� w5�]�  
���H�	 .�,
��4 "	� ��. .    
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hand-held equipment -�G4@L7 D�,
  E�: E,�D�� �%��G,�$ �	�
  ?+��  ?���� ?/� "	� ���� ��+ �
 �))+.  3 -19  D
 Z��  
high-pressure water jetting ;�, UT: 3�� �7G4  .� ���#�	� �, ��6� 
��+!> "J ��0<�2 "	�.  3 -20  �-AZ��1  
hot cutting 7���: .� ���#�	� �, ;�,?+ 
  ���a�)?�(� �, WP�� (�� 567�4 
� �6�.   M��
+��-  � �,B� 567 
�'�� ;���4 ?D�J �%$ [7> ���� �6J� �..  3 -21  &���,�� +�-%  
materials recycling E�a ,.�$����< ��6�$  WPCD ?+?, 
�6)a m�  �6]O�$����< 	� ���".  ��f%: �%�J> � B�,
� �Q .� ?+X� ,.�$����< .�,
,�� � �
  � ��,�d 3��H �)��67?,��6� ?�H��< ?���/)	 -�6K.  3 -22  ��� ^�g�'+�� h�8�%  
mobile demolition machine ���B4 ������6H	$� ��, ?+$ -�4��a �^7R�  ?�H�	�� ���, ��� ��*.�	 �  � XqCQ .�q4   q��� E��q�B4 �2 ?q� )X,�V� �, ��. �), 3-3(@L7 3-�G4 ) X,�V� �,�),��. 3-13( 3-�=O�� �H� $��q4 )  X,�qV�  �q,  �q),��.3-24 ( � -�=O�� )X,�V� �, �),��. 3-2 ( ���,)X,�V� �, E'� 1 .(  3 -23  a���!	 �i �� b���  
mothballing ���<�) 
�4��,  |#: &�	 �
���H�	 �%?��H��+ 3  �%�� �.�	 ?, �% ?q�6*�$       ?q, �q)��6�, Y�Gq5 -�6qK �� ?q+ �:��
 ���4* ���D ���#�	� ��6�. )M�%B4 ?, �),��. 3-10  ?(J����6�.                                                   1- Hot cutting 
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optional equipment -�G4@L7 �H�?+ $��4 �� �,$ B4��� �2?� ��,$ �G<�[� $���6� <�s E�� "q4 U�qV(�� 3  Tq2$�� q�:�� 3
 �/ �q� �
)��  R]�
� �6� . ?,E'� 1 � �),��. 3-13  ?(J����6�.  3 -25  $��� &�S% ��
  
permit to work procedure ?���  �� X<�67 ��6� ��+ $��@L74-�G �^0�  �����  ���m �^0� ?=V)�  � ��q�  �:� -����qD� q4Q� 
  ?q+ ?, a
�6) 0^,
  .��m ?����	 ��B�  Y�L�� ��+� �����" 
� 6�
� �)%��% 3� �)+.  M��
+��- �B�  ��6�m� <�`� wV	
 �� .����" , ?+ "	�? �6Q ��, \�H$ �Q� 
�q)4  .� [��q2��1  OqKw4  ��Q�q^�  q���
  .� 5�(<"4 $�% � ?���� �VH�2
 �6� .?, �),��. 11-7  ?(J����6�.  3 -26  �	� ( !	��  
prestressing �)���<$ [)7 ?+ �%$ ��0<$  g	67�6�#� �� E,�+ �%$ 00+
 ��,$ ���L� , "���=���04  .� ECD���a�   3��q, �K� ���� ��
 C(7?4 
� �6�.  3 -27   M�9:� ��	 ��^!	  
prestressed elements 3 -27-1  j�9:� ��	 ��^!	 2� ^!	i
  
post-tensioned prestressed element $�ya� �	�. $�  ?+E,�+ �% �� �6�#� %$�  &2 
>.� ���6� ���0< ���� 
�4	� R	�)� "���=� ?, ) ?q,   
�6q)a B�, ����( 3���D [0+ "O7 
� ��4*�.  3 -27-2  j�9:� ��	 ���	� ^!	 i
^!	  
pretensioned prestressed element                                                  1- Control 
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���� ����� 23588 ) ������( :��	 1402 10 $�ya� �	�. $�  ?+E,�+ �% �� �6�#� $�% � ���0< ��6� 
��� ���D .� ECD 
>�60+ ����4 
�  ��6�) ?q,  
�6q)a ��� .� ECD ��B�^� B�, ( .� &2 � ���� B�<�* ���D� ���0<�6��  � EO� ��	�
�4 
>   3Rq	�)� "���=� ?, 
� ��.> ��6�.  3 -28  ^+�%
 &�'M  

pretreatment �)���< �7�44 K6]H-�4 <
'�G4� 3
��4�4 �� 
�8�. ��, ��6�$ @87E4 
*�4	�.�, 3
,�� � ��6� I<� "	�.  M��
+��- ����> .�	$ �
 �� ���67 E���4Hx '#7 � m4 �6�)Q�� ?,
 �])a E��� ?+$ .�, .�"<�� ���,( .Y��7 ����82  ECD �% � I<� .�.�4 ����> ?, .�	$ �����.  3 -29  ��	 ��9B	  
pre-weakening (y74t �)�<�%  .� 
0^,�m �.�	 ?, 
�6)a 
��8D .� m� ��+�.�	 ;G����<  q:��Q
    ��q� �q�>��+   $��q,  
��2��< m� Y�L���)�<�% , ?+%�76+ 
���. ?�K�< ?
 &2 ��� �%�6H �� 
> .�5�: �� 3
  ?+ 
�)4�Q�<�+
 .� $�����2 D�,�����4  �7
��. ��< EK�: $��a 
��2�6�. ?,  �),��.3-36 �G4 �6� ?(J���.  3 -30  �-V8% &� +!S% ^+���'�  
product reuse  -16]O� .� ��'� ���#�	�,? ���> "	�  
���H�	 .��� ."H�	��K� E'� ?, 3�
 ��, 3�6H$ 
��% ��+��+ �� ��+��+ ?,�0� "	�.  3 -31  ����� �	� ^!���  
progressive demolition  UT:�)�<�% "�8D �%
� �2 |#: B�` 3�.�	 .�$���� =,?4 �.�	 "45�(< "<�042 �, R��^7 $�% "	�.  3 -32  ��&��(� 
recovery 
7�4��a  ?+��  
>����82  �, �%m� #� U�%3�4 �JB�G/� � ��6�
� $�/� ��6�.    
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shoring (including propping) '7?4	��*	$�%  ?+ "D6�m� 8��4 ��, �� ��,$ �2 |#:$���� � h%��<
 �)+. )M�%B4 ?, �),��. 3-15   ?q(J��� �6�. 3 -34  !% I�l���� !��/.�  ^� ��
   
SWMP  

site waste management plan  
��	�)� Y�e� �)� ����82  �%$ (D��
  ��6� �.�� �, ����% ��e���
,�� ��J� �$ G* ?q)�  �q%$  �q�
����  F�q	��, ��6DB4 
�8�. g4O� "	�.  3 -35  �;&�.M �'^& M�  
structural refurbishment �44�7  �� �� �.�	
���H�	 �6J6�3  UT: E�����  �.�	 �K�)a {PK��� �ya�$      �qa�, "q	� Bq'�� ?q+ 3
> $�����2�� �6�.  M��
+��-  ��6� B�� UT: E����� �.�	 �K�)a 
��G<� �$ 3
�4��, �^7 �R� �GJ
 �	�. "	� �6J6�.  3 -36  ��9B	  
weakening UT: [^, �)�<�%	
��% � ?+ �.�	 .�
	���67 ���67
�  �,��, �� �� 
> "���=�$��T*��,�%��, E��� 3$ �����  � �%� [%�+ 3�.�	 
.�.  M��
+��- t4(y7  "	� B'��"�a ?, ���L� 6�.�, )��,$ � �� ����6��%�� t+ � �% (��,$ * -�6K ��6� UT:��4 .� ��� 3  [4q2 7�	 t(y�.  �)�<�% $�)��8�
  "	�)?, �),��. 3-29  ?(J����6�.(  3 -37  !��/.�   
waste ���� �� �
�4  ?+m5��  ��� �� 
>
� ��.���  �� �]D �� 
> B�H���� ��� ������ 
> B�H���� ��� ?, YG�� "	�.  M��
+��- ���� �% �$ � ?+�/� �� ��6.�4 �K� m5��
 �^7 -�6K �� � ���C�R����� �% 3�$  ����O� .� ?+��*��+    3�6q� n��qH ?, 
�6)a »����82 » ?=CQ �),$ 
� �6�.  



  
IPS-C-CE-355(1):2023  �������	� 
�� 
���� ����� 23588 ) ������( :��	 1402 12 4 ��+�R� ����� 4-1 &��(��� K $�� �A  R��^7 ?��J .� 3R��^7?, 
�6)a @, .� 
0^,?)�G* .� 
'� g=< "	� B'�� 3�.�	 $.�8   mq� �� ?+ ���, �% ��8* 
,��.����  3�7?,"	� ��� ?�<�* �e� �� 3
����� "����� ?)4�. �� �v�� .  
,�q�.�� m� "	� ��@, B���,�),  3?��2?, 
�6)a ?)�G* 
,��.�� ����  R	�)� B44(7 $��, 3�% �6� Y�L�� ?)�G* B��7. 4-2 &��(��� ���A+�R� ?)�G* 
,��.�� _���� F�	��, K67 ��. $�%��'��� .� 
C4+�7 �� m� !�^��� 3�%
� ?4 �6�: BC�-  .� ��L� ���#�	� ����:� �, E��+ R��^7��*��+ )
��/�� g	67 W1���:�(� D- ��L� "H�	 � E��+ R��^7� E- B�G/��J ���J -���'�� 
H�, "H�	 � 
�GJ R��^7� <- ,@ �.�	 $.�8) XCQ ���J1(� F- $.�8@, n��H 
��. �� �.�	 ��@, .� $����,� G- $.�8@, ��@, 
��. �� �.�	 $����,. M��
+��-  B4)M�%�, �6% � !> �44�7 -��Q�^� �6� ?�<�* �e� �� G4� 
���H�	 .   ?, ��04, $�%�6�)%� $��, E]<24  .� ?��0�55  ��� -���=� h%�.��� �OC�
  
���H�	 ?(J����6� .   ��!=1- /A� �		���	C��, �	 ^&�' M��!��� �+ ����� M�A   mn��	  �� �,����/�"�'  �	mn�  ��(ga��oR� �'^&  ��f% �A    �	OP� M�A  #&U      
�J�@7�4d    Y.�65 C��J
 �.��� �% 2 �)���
�6^04     $.�8@, �.�	    �4d�.�	�$       ��,��, �4d $�%��6�    >�� m�  �.�	 F�)@�� ��6�.�4 "	�.    
�J�@7            �.�	 $�  �,��, $�%��6��     �.�	 F�)@�  
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�G4� "	� ��@,�)���< {�Q $G�� 
'�G4< Y��D� �� \�H ���3 R	�)� � 
,��.��   "q45�(< B��q7   �q% �6� Y�L��.  "45�(< B�<�* �e� �� Y�/)%  � �%;�� $�%  3��� x�^7� 
5���:�?, 
�6)a ?+ $���6� �� 3���� 
� ?4K67  �6� �.�	 $�����2�� ����:� ?+ 
��J � ����, B4, .� ��6� ?� 3���, B'�� $�{�Q $G��    ?q� � ��q� {�qQ  $Gq�� m8�� ?L4�� �� � t��^� -��VH "	� ��@, 3��0� �6� 
,��.�� 
5���:� $�% .  W�q��G5 ��� UT: ��6� 
�G4� 
� ?4K67 ���. "84� 
�K� ��4(�  UT: ��� �6�
> �%  ����% �,;�� $�%  $�����2�� ?��J .� UT: $��@)042 �.�	 
5���:��6� ?�<�* �e� �� 3
> .� 
��� $� .  
q'�+ $�%��+ ?, .�4�)  "qD6� �q� (     ?q���� $��q, 
q���� �q�  "D6� 
��C4�02)
���� 
)�G/��J �� ( Y�G5 -�6K �� � 
,��.��{�Q $G�� �6� . EK�: 
�)4�Q� {�Q B�� ��  �.�	 ?+ �6�?, -�6K{�Q $G�� ��@� �
� ?�����, ���  3�6��7     
��q, �.�q	 ;Gq�� �� $�����2�� ?�6*�% .� 
� $�4*6�J ?����, �6�. 4-4 +�R��� D�����  E��6a 
H�,��u� "	� ���> ?���� �� ��6� ?�<�* �e� �� "	� ��@, ?+ R��^7 ;�� ��'��� !�^��� ��: BC�- �)%�� ��)	� �� n��)� -�aPQ�gC7�� $�� D-  -���G5�� 
)��� 3
����@, g4O� "8�.� E- ��+ $��4� � 
��,��+ 3���<��+ $�%.�4�� <-  ��+ � R8+ 3g���� 3B	 3�6�)�6J� -�6K �� ("����O� � g���� � 
���H�	   
q�O� $�%) ?q,  
�6q)a b��0� $�%��6�� 3�6J6� -�84	97 � -���H 3
	��	� ����(� F- 5�(< � $�,��+ �� �P�H� .� $�4/042 ?, .�4��.�	 � 
�/��8�% "4 ���L� $�%� G- -���G5�  
�6��D)X,�V� �, �),��. 5-1-3(�  H- "����O� b��0� ��6�� $�%� I- $��L7 $���G� � ?)�G%: 1 - � ��+ ?)�G% 2- ��)�> � 
�(< $�%��>��. 
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���� ����� 23588 ) ������( :��	 1402 14 4-5 Z�� D����� h4�]7 �� .� m� Y��+ ?')�� ���,�� $�4*;�� $�%    <6� ?qL4�� .� 
�q)4�Q� "q@J �6� x�^7� ��. "q4=   Gq4�> 
� ?4K67  3$�����2 �)��� 
���6a �6���C%��  $�%����82   3mq8�� "����� ?, z6,�� E��8� 3���<��+ E��8� 3?�4, ���6� � 
�6��D ��/42 "4a6)�� 3
�6��D "�:�G� ����:� 3":��J �� U��]7 �VH [��G<�   �qe� �� �� $� �6� ?�<�*:  BC�-  "	� �, ��+)
�	�(� D-  
'4��'� ��+)	�B4��� .� ���#�(� G- 
'4��'� � 
�	� ��+ .� 
C4+�7. ��f% : $���. ���=� E��� 
���H�	 m�»�.�	�4d � 
D�O5� -�(VD $�«1 "	� . U��Q� �� 
<�+ $�y< � ���, ��J 
���H�	 �*�  h4�]7 "	� B'�� 3���, ?���� �6J� �.�	?,  
��4,�40+
  -�(VD Y��7 
�	� �6� ?�<�*)  
���H�q	 
��q+ "^5(    ?q, �q7 �)+ m�+ �����4D�, �.�	 G4�7 R��^7 .   �q� �@q� m� �)��� h+���� �� "4(�J�2 ?=V)� m� �� ?,�0� 
���H�	 �*� 3��: B�� �, �� -�(VD ?�% R��^7 "	� B'�� �.�	 R��^7 $��, ?)�G* B���@, 3���, ��� ID�� �@� G+�� ��q*��+     $�qJ ?q, 
> ��q=��� � ���, ;.���2 � $.�	��J $��, �/��. 4-6 �	C��,  �+ ����� M�A.;�M&� ^&�' 4-6-1 <�	*
 
> .� "45�(< ?+ �J  R��^7 $�%?, 
�6)a  .� 
0^,$.�8@, 
� �.�	 "�8D ���67  3�%� �44�7 �� �.�	 �,��, $�% 
� ?4K67 �6� 
,��.�� ��. ���6� �6�:  BC�-  � ��, E�O7 $�%.�4�?����	 ?4'7Y.1 "D6� ��*� D-  ����:�;G����< �� 
5���:� {�Q $G��  �.�	 ��0�)?, 
�6)a   "H�q	 .� "H�)� Y�a E45� ?, R�d� ���� 
���H�	 
���D .�	 �(� E-  [7> �,��, �� 
)���)?, 
�6)a "s�#: 3���< ?�4	� 3[7> $��T*��, ����(� <- Y��7  .�* � ��, ?��J .� -�84	97)?, 
�6)a   -�q84	97 IVD ���� ?q,      �� �q� �.�q	 ?q+ $���6q� �� �vq�� �@,�
� 
D�, $����,?�:�� E�6O7 �6`6� �� ���� $���6,  �L)� �?, 
� ���� -�84	97 �, ��+ �6�(� F-  
����@, E��8�]?, 
�6)a  3&4�4	 3!�	 3"8,.> �6J� 3;.�5 � ��K � �	 ����E4)< 
, ��+ 
�2 $�% )PCB(2  ��.6�6�.1
%�<� -���'�� ?���� ?, .�4� 3[�                                                  1- Soft strip 2- Polychlorinated Biphenyls (PCBs) 
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�6)a     -�qaPQ� ?q���� 3�q��<��+ ?,�L7 �� ����8* �6)7 3
%�*> [��G<� ���� z6,��.( 
����0� "	� ��@,  ?�8�����6� �4*�� ?45�� E:��� �� .
� ?4K67    Iq�J Y�q/)% �6q�    h4q7 3-�qaPQ� $��> 
���/� 
:��Q  $�%.�4� � �%[^,  -��#� �� �%�)+ b�� � 
��	�)� �� ��.: 1- ���<��+� 2- ��@,  
���H�	 ����,)
� ��� 3���C� ���<��+ "	� B'�� ?+   
*�q�. 
���H�	 �� ��+ Y�L�� B4: �� ���67 �)+(� 3- ��'���42� 4-  �5�� �^� �%)?, 
�6)a  �6�� 3$���V`� -���H 3
�/��8�% 3
�6�a $�ya� ����
�8�. g4O�.( � -����D� ?, .�4� �Z��2 �6Q �� h47 B�� "	� ��@, B4)M�%[7> �)��� $���V`  � ��q, 
��� "	� .� 3$.6	 �)+ 
��	�)� �� 
�4)�� ���6:.  B4)M�%$��,  ?, $.�	��� {PK� � R��^7 E]<11  .� ?��0�55  ?(J���6��. 4-6-2 �	C��, <��m� � ��K	%  �+ ����� M�AM&�.;� ^&�' �A ?J�� ��+ B4: �� � ECD "	� ��@,  �� "	� B'�� ?+ R��^7 .� $�$.�8@, �.�	   �.�q	 �q, � ���, 
�J�@7 3  �6� 
,��.�� 3���T/, �4�97)�, X,�V�  ���J1 .(
� ?4K67  �� &�	 � Y�L�� ��+ ~GJ �% $��, 
,��.�� B�� �6� �6� N�O5 R��^7 ?����,. 4-6-3  � (3K= ����� 7%�) �A��
 p�-��^&�' M&�'��!���  � Y�L�� .� �(, � ECD        �q�. ���6q� ?q��J .� 3�.�q	 mq� �� ��q� ��qL�� $�����2�� �6� "	� ��@, 
��%��+ B4) �6� 
,��.��: BC�- -�=CQ B�����,� D- �%��6�� B�����,� E- [+��� ?��, B�����,� <- 
���H�	 
�)	 $�%���H�	 �� -��44�7� F- $�%6�.�, ��L�� ���J�                                                                                                                                                           1- Zoonoses 
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2 B�����, "H�	 $��, 3��4d � �%  ��. �� B4�.��.
���H�	 �%$ 
d�, XQ�)� � �6J6�� H- t=	 �44�7� I- ��� $���@/�� J- -�=CQ ;�, �� ?=CQ 
�4� ��L�� 3X��a h4��7 $��,  [��G<� ��#7��
���H�	 
�H�� $�y< ?, ?=CQ ��� +- ?(	67� q-  �� 
<�`� -�=CQ ���:�.��7  t=	
���H�	 �%$ �6J6�� �-  E��C7
���H�	 �%$ ��� 
�6'8� "��D� EO� ?, $��� E�%� &- $.�8@, �.�	 �)��� 3$�: 1-  3$.�	6�?, 
�6)a �84	97 �=7�� �����)���, 
D�, $�,��+ 
��% �, "	� ���D ?+ 
7� 2-  3$�,��+ �44�7E��� h48=7 $�), �%�y< ���J� 3- $.�8@,  3?J67 E,�D?, 
�6)a �.�	 ���a $�%��+ Y�L�� ���� ���#�	� ��� $� 
2 .� ��L�   � �6qJ6� $�% ��� |#:. M��
+��1- "45�(< ��L)2 � 
����� 
��+ G4�7 3
��=� 3$���@/� $�%��+ E��� 
��%?, �6Q   
q�+ ?q,  
�6q)a  $.�q8@,  �.�q	  $� 
�� t4K67 ��6�. M��
+��2-  ���J2 ���� (< .� 
��� 
5���:� -��44�7 .� 
��%"45� $�%$.�8@, ?, 
�6)a  m�����8* -��VH $��, ��)%��  3�7 (� ��L��
/�8��� � R��^7 ��+ "����� $�%��4  3.�4� ��6� $�%?,  �� 3�q��, -�84	97 .� ���#�	� 
�'�� .6)% ?+ $���6� �� �v�� 
� 
�0� �%�.   ��!=2-  p�-��M&�.;� ^&�' p-�  +-=-% ^+���'�  6� (C�/�O� �		^+���'�  73�.%   � ��/�"�' p-�@�V�BC�  $��L7  EO�  �)4+��2 3$���� $�%B4���  3
�6'8� ���#�	�   �� 
����@, -���'��
�.6�>  �.�	 -��44�7 3$�  ����+  ���J $�% "8,.> 3-�84	97  2A, 2B, 3  
�()K   
���H�	 �%$  3?��H��+ EO� � ��C�� 3!�4	>��4Hx  3
�6'8� ���#�	�  <�3�7� �6�	�
> �% � �/�� 
O��#7 G+���  �/�� �, -���L�
���H�	 �% b���VH ��6� 3  2A, 2B, 3  
�6'8�   ��J ?�4� 3��J  3
�6'8� I��L� ���H 3
�6'8�  3
���< 3��+ $�y< 3�7�<� �� �%��+ Y�L�� ?, Y�G5�"H�	 B4: ��  .� ���#�	�1, 2A, 2B, 3  
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��7��2> 
����T2   
> -�(VD  
����@,    �	���4,
Ĥ �%
:��J 3  $�% -���'�� ���	 3
�'�G2
����@,   ---   $���4, .� $�4/042  $�% 
�6#a   2A, 2B, 3  
�.6�>       ��/0��� 3F����  �%   ?(��J -���'��     �� �%��+ Y�L�� ?, Y�G5�"H�	 B4: ��  .� ���#�	�
> -�(VD  2A, 2B, 3   ���H
���<    �.��� ��C�� 3���H G+��� 3�%  8�3
�6'  ��*��+ �%  �.�	 -��44�7 3$�  ����+  ���J $�%"8,.> 3-�84	97  2A, 2B  "H�	 ��.  E2 ��*��4� 3�%  ?4#]7 3�% ?��H  !P`�< $�%  3�)% $�5�*  �)< 3
�6'8����J $���  �.�	 -��44�7 3$�  ����+  ���J $�%"8,.> 3-�84	97  3  M��
+��-  
���H�	 -���=� ?, ���6�]10[ 3]11[  �]12 [?J67 
� �6�.  t5�  ?=CQ $�),  
����67 .� 
�)4�Q� $��, 
:��Q -���G5� ?, z6,�� 
6�	 B�� �� �6J6� $�%
���H�	  �q%       wVq	 
��q, 
(q`6� R4q	> |q#: ��  "	� ;G�� R	�)���)�, X,�V�  ���JA-1 .� �������	� BS EN 1991-1-7: 2006.(  5 I�l MK�� !% ����� ^r���  �A 5 -1 *
 <�sOP%M!	 I�l �MK� 5 -1 -1 <�	*
 
� ?4K67  �6�6���� �� ��� {�V� �),��. 5-1-2 �7   �q),��.5-1-11 3 ?q,   Rq	�)7 �� Y�q/)%  {�qQ  $Gq�� �Z��2 �%$ �^7R� ��6� ?�<�* ���D ?J67  �<�+ 
��.
 ��,$ � Y��7�B� 5�(<"4 �% �6� ���� \�]�H�. M��
+��- �K� -�e:P�
 . �� ��� �+x�),���%$ .�� ?, 8,$��4  E:��� .�{�Q ?(	67 � Y6@#� .� 3��+ [42 �7 $��   3?q]D�)�  � ?]D�)� ;��;�� $�% �Va�$ �� �7 ������D"��� � z6,�� 3EO� �� ��+ � ������D
 ��6�.  5 -1 -2 ���+ �mt% ^� ��
 )�� u��Q% �A!��M  7  � 8(  $��, (7B44 . ���6���
> �7 3 .�� 3"	� B'�� ?+ �J
,��  �[���42 ��*��+ �6� Y�L��:  BC�- "(	� 
�4��,�  D- �GJ-�4 IVD �� $.�	��J -�84	97  �-�+���7 "D6��  
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����H�	 w5�]� 3E,�=�� -���� �.�	 �$ (D6� �"4 ��'�
�  <- .�	��J -����D�$ �.�	 .� "e<�O� � �%$ ���L��  F- b���VH ��6��  G- $�,��+ �CD
 ��*��+.  5 -1 -3 ���:�  w��-x�-��d( )�� u��Q% !��M�A  11  � 12(  5 -1 -3-1 w��-x ���!� �-��d(  ��,$ �Q�
�)4 �a� .�"� �. �� -���=�?)4 $�% ���6� ?��J .� ��+ ?, z6,�� t��^� 3��. @�7-��4   Y�qL�� Y.1 �6�:  BC�- ��"��� ����82 �  D- .�, � ��L� ���#�	�"<���  E- [��2�� ��, "�:�G� 
���	� ED��: ?, �$ �8�%
�/� ��*��+ 3E���:  1- ���Cd � ��*  2- ���K � �	  3- ;.�5�  4- ����   5- ��"��� <��7m4.  <- , ��0<[4 �6% �: .��  F- O� .� "s�#:g4 ."8� 3E��� *6�J$�4 *�65> .�
�  G- � � "���@,
)�� ���
�  H- {�Q $G�� ) E��� "	�@<
���H�	 �% ���O� �"� �%$ �b��0� $�%��6�(�  I- 
���H�	 -���=��  J- ���*�G, ���J � �% �%.  
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  "	� ��@,  ���,� ��?, G5TH� Y� �`� 3.6L�"� ?���  �� %�6*
  ��,$  �Z��2��  ?J67 \�H -����D� Y�L���6� 3?,- ��v� ��,$ �%��+
� �� ?+$ �.�	 �%$  b���VH�� ��*��+ $�%  \�H)?�8% �)��� �$ (� Y�L��
  �6q�  �q�  ��q,$ �Z��2 �%
� "	� B'�� ?+:  BC�- $�,��+ � g���� m�  ���J�� �6�a ���*�G,
 �� K6]H
 �� 97 "O7�%� ���D �4�� WP��:  1 -  
�� ?�8, .� 
0^, ���J�� ���*�G, 
> Y��7 ���  2- �.�	 R]� �%$  "D6�)?, 
�6)a �s�#: ;62�	 3"8,��� ����
 �q�� ?O#K 3[�3   ?q4'7 � ��6q��   ��q* "D6� ( ���J ����  ���*�G,�� $1�, 
>�  3 -  .� ���#�	���/�	� �� @L7-�G4  ���J ����  ���*�G,�� �G�
'� 
>�  4- ��C�� �	�E� �=�?4 ��*��+  ���J ���� ���*�G,.  D- ��$ @L7-�G4  ����O� .� n��H -���'�� ���*��+ )?, 
�6)a   p��q� ��q��  �q%$ 2 ���q4 3��  ��qQ   �q	 � �q%�� . �%6�.�,�� ���*�G, (79��4 ���T/,�  E- 8�$�%�4 	��	�
 �97 "O7 ���4 �%� ���D� $��, ���� ?, 
	��	� �48�:  1- m� �L� m�� �����  2-  -���H
��),��..  <- �.�4  ?,R]�  "8,��� ���L� m�� ����  �6Ca=��JE4 �.�,
� ���, ���L� bP�� .�� ��  F-  
���.6	 E�������82 �y< ��$  .�,��*��+ ���,.   M��
+��1-  "	� B'�� ��+�T� ?, .�4����(7 �,$ <�Q .�3B4  ?��J .�
7��e� $�%��@� )?, 
�6)a  ����$����@�  �q�  $���q%��( 3 B4�97 )+�6�a E=� � E�: 3-���H 
�*�)
 bP�� 
�C:�K 3�� ���V`� -���H���, 3$. M��
+�� 2-  $���6� E��� "	� B'�� �v�� -����D��)���   ���q42 $��q, h% "D6� 
<��O�� $�%�48� B4�97     $��q, hq% � �q% ���, ���J 
�� ?�8, 
��. �� �%���6H.  5 -1 -3-2-2 C��,�	 $l-8% �+ (����� M�A   "	� ��@,��  ��. ���6� .� ����0� �,?����, 
�G�� �O�
 gC7�� )LPA(1 �6� ���#�	� R	�)� 
��. ��:                                                   1- Local Planning Authority 
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���� ����� 23588 ) ������( :��	 1402 20 BC�- $��, .6L� "<���� Y�G5:  1 - �^7R� �� �^7R� 
�GJ  .� 
���H�	�� �),$ ��/�  ?+$x IJ�� ��  
�6��D {PK��� "C�  "	���  ?, � �e�
 ���� �	�$ �%�"4 ���, 
^���7� �  2- ��a
7�4 +�7 �a�, ?
7��44 �. ��B4 �)��� ?,�J �J
� �� B�����, 2 3b�H
 �� 79	 -�q84   �� 
6<�q� ?=V)� �$ �
 �6� �%� ?+"4 ���	�,
 ����.  D- -�aPQ�  .�4� ��6� �%-�4��a� �  E- .� �PQ� �]D ?����, 
�O� 
�G�� $��,:  1 -  ���a� $��,���O�"� 
��% ��  ��+�)��� �7 I)��44 �,��+$ �� �^7R� ,[^ �%
�    3�.�q	 .� \�qH �q�  w5�]� .� ���#�	��� ;�� $�% 
^���7� ?�% ?+ 3B�  "	� B'�� ���6� � 
5�� $�%���42���.
 �, �� ���, ?����� ��  2-  -�60��, ���<� � ?+ 3�]^��
 �97 ���67�4 /�0�$�4 
��. �� �),$ ���, ?���� �Z��2.  [42 "	� ��@, 5�(< ���� .�"4 �%$ �^7R� �`�"� ?���   �6q� TqH� � "	�6H�� �% . 
�q�.  $��q, Y.1   ��q	�� "	�6H�� ?��4�97 "<���� � �% �% �G4 ?����, �� ��+$ ��*��+ �6� ?�<�* �e� ��.  5 -1 -3-2-3 �'�� C��,�	 �A  �� 5�(< Y�L�� Y�G5 -�6K"4 $�% .�� 
� ?4K67 �6�:  BC�-  �, z�C7�� � �%.6L� TH�$x $�%��@� g,� 3?��J .� ���� 
�6)a ?, �2&4 3�� 3$���q%  Y�q=�  $�q%  q�O�
 3 
��.�	 $�% ��� 3��, � !> �	 � B%>�� Y�G5 -�6K �� ���6��  D- �CD X<�67
  �,$x IJ���  
�6��D {PK�O�
 O� "���@,g4 ��K � �	 ��6� ��$ ���
 ��+ .��  E- .6L� ���K "	�6H�� ���#�	� .� -�G4@L7 �)	  B'�� �/5�,�d$�  <- 5���:� �.�J�
 16�8�
 �O�
  �$x IJ���  
�6��D {PKO�g4 ."8� ��,$ EO� �� ���. ��6� 
���.6	�  F- "=<�6� �%$ �CD
 �� �	�� X<�67 �%  �,$x $�%��@� g,� ��,$ !> I<� �%$ 
OV	 �� �^7 � !P`�<?4 �	�� ��-�(��  G- ��"��� ����82  I<� ?��J .� 3����82�  H- ]^7�4 56�8�"4 �� ?����, -���G5� � �%"��� ���82�  ��*��+.  
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���� ����� 23588 ) ������( :��	 1402 21 5 -1 -4 !%����  $%����)�� u��Q%  !�� 6(   "	� ��@,D� ?����,X4 ���. ���J �$�)C ���%���� ?, �6Q R	�)� �  �,�GJ-�4 .�� @7?4 �6�:  BC�-  3{�Q?��� 2 ;�� �$��@)04 �^7R��  D- ��/�	� $�% � ��6�.�4 
> ��,��+ ��  E- ��"��� <��7m4 ?����, 3[��2�� <��7m4 ?, /.� / EH����*��+ )?, HS(G) 144 [16]  ?(J����6�(�  <- ��"��� 567R��^7 -��4��=� � ��6�� ?��J .� 3�� 5���:�
Hx � UT: 3��4    -�6qK �� � EqO� �� "D6� G* Y�G5?)� �%$ .�, 3��L� ���#�	�"<��.�, 3
,��d � I<� 3��4�  F- -��4@�7 5���:�
 3?, )a
�6 ��, ����$ ;G����< �GJ
 �� ��L#�� Y�a ��L#)� ��6� .� ���#�	� Y�/)%.  G- ��7c� ��� X<�67 Y��7� � �����  H- ���O� ?�6*�%"� 3?, 
�6)a �GJ ���� � �%��+ 3��$ �]< 3?��C�
.  5 -1 -5 �e��O  &���!���;) )�� u��Q%  !�� 11T !��  12 � !��  13(  -��4@�7  .� "e<�O�
�����@�  "	� ��@,. ���6� E����� ���,:  BC�- )��"4 ��*��+@7 ?��J .� 3?4 � R	�)� I��6�/�� 0+��]:
�  D- [��2�� � 
��*����7/�� �.�,��  
�*�))+�+��*��  E-  XQ�)���D �%.�� .� n��H ��$ ��*��+  ��Y�/)% ��+
���O, $�%Y�G5 -�6K �� 3�  <- �^7 ��6� ��@�R�.  5 -1 -6 ��M��!� ^&�' )�� u��Q%  7R)2  !�� � 9T !��  14T !��  0 � !��  16(  ����  |#:$�����2 �.�	  �, X,�V�  E'�2 �  �,B�<�* �e��� . ���6��� 
� ?4K67 �6�:  BC�- J� .� !�)�;G����< {�Q $G�� ��0� �  |#:$�����2 �.�	 $� D�,�����4�  D- �GJ-�4  ?�6*�%[42 7(y4�2 .� �PQ� � t$���� �.�	 �$ D�,�����4  F�)@� g	67 ?+ ?�q8���3  q:��Q
  3"	� ���E��� ?��� ��a-�4�  E- �GJ-�4 '�+ ��+ ?�6*�%
 �� ��, "D6�$   ?q4'7 
���> h%��q<  ��q*  $�q%  q:��Q
   ��q�   F�q)@� gq	67 ?�8����.�	 B�<�* �e� �� �, 3 �%$ ���L��  <- ��7?M^� ;G����< �CD
  ?, z6,��E'�  �q	�. 3 ?q,   ��q�� 
�6q)a -�O#qK   q2 S�Gq,[4   ?�H�q	) XqCQ    �),��.3-2-19 ( �?�H�	 [42 ��� �.�	 �%$ )�,
.  
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���� ����� 23588 ) ������( :��	 1402 22 "��	 .� E��+ "H�)� �6]: ) �),7(  $� �.�	 -��VH B44(7) �),9(  R	�)� R��^7 ;�� !�^���)�), 17(�6� �.�	 R��^7 $��, ��� !�^��� ;�� ��>  � �e�  �"	� R	�)�) �),19( �,?��6� R��^7 �6� !�^���  ���#�	�)�), 14( ^��� R��^7 �6� �, 
)��� � "���@, ��> !� �VH ?, ���  ���<� 
�) �),11( �4H ����� �6J� ?�	�6H�� $G����< 
�'�� ��>)), � 9  �15(?�, �4H?�, ��D ����O� � $��+ B��� ����O� 
�67 
����D�,  ��6��) �),13(�4%� ?���� �� R��^7 �4H�4H $�4*6�J 
> .� "D6� $�% �.�	 ��> ��))+ 
�) �),15  �16(�4H ?�,?�,   7R)2 - ^&�' M��!��� y�O <��a-*,  
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,�� �6�:  BC�- [��2�� ��K �%.�� ��$ ��*��+�  D- [��2�� �
�G4 ��Cd � ��* ��0����   E- ��"��� ����82  3E��� .�, � ��L� ���#�	� 3[%�+"<���  <- � ED��: ?,��6� E=� � E�: 
���	�  F- @�7-��4 ?�8, �),$ ��,$ Hx��4 .67 �I� "H6	�  G- B4��� �7 � 60�8�G4  
��+��J� Y�G5 -�6K �� 3�%�  H- @�7-��4  .� ���#�	� "@J Y.1��+
64 $�% [+�� I�J .�,�	 
.�^� �� ��� ����82 $��>�  I- -��4@�7 $��, Y.1  3b���VH ��6� �, ?�,�=�?, 
�6)a �� ����6�  E,�D�� 3�%.�* 3��(��� -�q(�   � b�q��VH "8,.>�  J- ��=��� 2[4 ,
)4 �6% .� ������0< $ �. ;�(7�� �B4�  +-  3��� "s�#: XQ�)�E��� *
�%�4 
��6��J ��  q-  B<� EO� 
���	� ED��: ?,����82�  �- B,�+ U�]� ��+ �6�	�.  �+ "	� ��@,�
�����< 2 �
���'���4  ?,ED��: 
���	�  �.�,"<�� ����82   ���, X,�V� Y�* E:��� ?, Y�*  ����q82 3  E:��� ��{�Q $G�� /, �e� �����4  �?����	 �%
� ��, ��$ *6�J$�4   ��6qD �q=� .�B4  qO�g4 . �q8�
   �q)��� s�?#4  � "CD�����4Hx d
�6��D�4 ����82 3 2���4 .�	$ �))+.  
� ?4K676� � [42 -�(��` [%�+ .� Y�L��"H�	 .�	 �  ��65��"� ��4* ���D .
� ��+ B�� ?, ���67 ���� �6Q �Q .�X� {�Q R	�)� 
�����J 3�% �]7 �-��4 �/��  �,"4OJ�� .�, � ��L� ���#�	�"<��  �� n��H �� � ��*��+ 
> .� 3���T2 -�6K.  M��
+��1- �.�4  ?�% "	�����82  I<� .� ECD �% ��B<� EO� ����82#]7 3?4 ��6�.   M��
+��2- �<��+��  ?+ "	� �6�8�B��6� .� SWMP  .�q	 � "H�	 ��+ ���� .� ECD3 �Q� 
�q)4     �6qQ �� � �q)+ EqK�: 56�8� 
> .� &2 � .�	 � "H�	"4 2 ?,
���'���4 �K�
 �
 �	�.   "	� ��@,�y< ���=�$  �� �6J6���*��+ ��,$  3�6� �^0� ��6� ;.���2 ?q,  
�6q)a     �� ;.���q2 �q*� ��q�� d EO��4 ��a
  B'�� 3���,�` ��	�� "	�-�(� 7 ?,9	-�84 .�,"<�� ��6�3 ��@, ��$ , $��q04   �q��, ?�q��� 
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 �6�.(  M��
+��- 8,$��4 	97 .�-�84  I<�����82  � "5�: ����� ��, �>$ . hL: � �6)7 �, ��+$��� z6�^� ��6� .�3 ?, -�6K=�8�h4 �^7 EO� .��3R  ���D"	� ��� ���� .� ��B� 	97-�84 5� ?,E4 . hL:��� ����82  T2?�<�� '#7 3���m4  � ��6��?=CQ $�),  ��6� � ���.
�G4 1�,
� ��@, .� ��$  � I,�)��)���<$  �� ?<�K ?, 
��=���L�� �
 5�: �� 3�)+
 ?+����82 �%$   �� Bq<� "@J �e� ��6� � ED��: ?,
 ���	� .��, ?��*�$ I<� ����82  �%?04�% G%?)� 2 ��� 3���� �6J���'���4 ?, �6Q �+
 
>  �Q .� ?q+ �� ?� Xq�   {�qQ ���6a  B<�����82 Hx 3"	� "H���2 E,�D��4 �
 �)+.  �� "	� ��@,  �6Q{�Q $G�� .� 316�8�
 ��J� 
q�  q�O�
  \6q]H��    
�6q, .�qL�     �q, ?q� ��6q� 
���.6q	 [7> .6	$ �Q .� ?� �X� 
���.6	 ��6+ ��3 0� �����<�*�6� ? .��� �B� 5�(<"4 ���O� �, �%"� �%$ �O�
  � ��
 ,��? �)�8% ��.  M��
+��-  g,�6`O�4g .��8 
�6� "��a� �6J6� $�%�������	� �. <�(� ?, ?J67 �,"4 �%$  3\�HY��7 "+�� �%
�   Y��qD� ?+ �^7 ?,R� �
 ��+ ���� .� ECD 3�))+ �, 16�8�
 �O�
 �� $x $�%��@� g,� �`(�-� �)���� �)%��% )�, X,�V� �),��. 5-3.(  5 -1 -8 �(�/� *6)( �M��	  ��
)�� u��Q%  !�� 11T !��  13 � !��  16(  �<�* �e� ��B -����D� .�� 
� ?4K67 �6�:  BC�- ,?�GJ 
���> "	�-�4 	��	�
 
�)+��+  �6'	$�% ��+$ 3 E��q�  ?q���  � �q4�(7  ���q@/�$   UTq: � �,�($m�6+ Y�/)% 3  $.�	�	�.�  D- ���L� �%�y<$ ��+$  XQ�)� � R	�)���D�  E- � .� "e<�O�$��4  3��+E���  ?�6*�% ?, ?(J���Y�L�� ?��� ��+�  <- 
��+ h%��<  -�Q�C7�����u?��0� � h�Pa ?��J .� 3 �%$ ���0% ��)%�.  5 -1 -9 *6) �)�!;�( �M��	  ��
)�� u��Q%  !�� 10 � !��  11(  E:��� "	� ��@, .�� �6� Y�L��:  BC�- ^07�4 .�� 3�VH
,�� m8��  -����D� ���e�7
 ��,$:  1 - ��6�$  ?+?, �6Q ��, �6=5�,$ ��P	
  3�)�8% b���VH?, 
�6)a  /)q	 -�G�< ����B4  �q�  �q	��   ��6q� �	
 ��L� ���#�	� E,�D ��6� �, ��+ Y�/)% ?��J .� 3�� .�,"<��� �  2-  � "8,.> �)��� �y� ��6� ��(� �� B�<�* ���D�.67�2�  D- .��
,��  -����D� �7��e�
 ��,$ � �	 ��K567 $����4  ����*��+�                                                   1- Materials Recycling Facility 2- Transfer station 
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��. ��>8+� �6C�+ �)��� 3
v4 �%�y< ��$ ���O��  <- ^07�4 .�� � �VH
,�� �m8� ��,$  B44(7�.�4 �q%  �   ?q, z6q,�� -�q��G5� @L7 -�Gq4   q]^� "qs�#:
 R	�)�)PPE(1�  F- @�7-��4  R	�)�%�<�
��, 3$  �� ��+-���L�  ��65> ��6��� �%��+$ �+t4 ))���6H���(�  G-  "�P	 �, -��e�Y��7 
�)+��+.  5 -1 -10 ��)w� �-A � D
(� ��	 �(�	 ^!)  $��, �	�
,�4 2 ?,[4 ,
)4 �7-��44 ��@*��
 �� ��� �� ;.� �)��� �6%��      
���q, � U�q, 3��q, � �qa� 3��q, ���� ?��0� � �%
� /�6/� .�
 �97�4 
> �% ?����, �, �%��+ � �%$ {�Q  $Gq��    /)%�q�% Y�qL�� 3��q�
  �q%
�  �� R	�)� ���6�3 ?, 
�6)a  �, ����	�)��6% �����3
 
� ?4K67 �6�.  5 -1 -11  � +�-% <�
��!�^�g�'+ �A  .� 
>  � ��6� ?+ �J��/�	� �% ����$ J��H �
  3�)�8% 
q� ?4K67  �6q�   ��q, -�+���q7$ 6O7 Eq�Hx 3 ��q4  � ?,�J �J
� ?, �6Q ��u� {�Q $G�� �6� . "	� ��@,�.�4 '�+ 3"D6� ���6� ?,
 ���� �
 � B�<�* �e� �� �,.�4  ?, ��"��� �J
��  I<� � ��=��� ����82  .���*��+��6� 3 .��
,�� * ���D��4.  M��
+��- �B�  "	� B'�� ���?,��v� ��,$ ��a-�4 ?�:�� �$ �^7 �R� �GJ
 EO� �� �%
�  .6)% ?+ ���#�q	� ��:��  )�q8% 3� ���, gC7��.  5 -2 I�l MK�� !% ����� ���M  �+ ��
^� ��
  5 -2 -1 �	*
<  $�%��+ "	� ��@, �^7R� ?,?�6* �$ {�Q $G��  .� ���#�	� �, ?+ �6�?����	 �%$ ��+$  � ?q+ 
q)�� 3 "�Pq	 3 O�g4 ."8� ���+ �
� � �e� �� ��
 *���4�6� Y�L�� 3.  
� ?4K67 �6� Y��7 ���<�$ � .� ?+���  ?]D�)� �7� ��J�$ *�� ������D�4  .� �)�8%{�Q $G��3  -�Q�C7����u�  
��. �<�+
 ��,$ ��J�$ m� �Q� ��>��+ � X<6� �Z��2
�)4 �))+ EK�:.  �.�, �%$ ���.
  � ��6q� .�q4  ��q,$   TqH� 
%�6q*   �q% �q�   �q%.6L�  "q	� �q�@,  �� {�qQ  $Gq��  �q+ �  �6q� ��q��.                                                 1- Personal Protective Equipment 
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,�q� �m8� �%$ �=�?8� 3$�  ?, z6,�� W�K6]^���*��+ ��� �g� (7B44 �)+ . "	� ��@,�B�  ?q���  ��q,$ .�� 
,�q�  �  .�	 � "H�	 .�< {�Q ;��8*)CPP(1 ��,$ 2 ?����, � ?]D�)�$��@)04 �%��+  �6q� ���#�	� .   ?(q	67 {�qQ ?�<�� ��,$ �, ?]D�)��� �)C�$ CCP )�^7 {�QR� (��,$ �^7R� ���, .SWMP � �%G4 ��   �qe� �� "q	� B' ��6� ?�<�*.  &2 �Va� .�$  3��+ ���� .� ECD � ������D
� ?4K67 �6� 2��'���4 ?��� �B�� 2$��@)04 ��a-�4   F�q	� �, �� .��
,�� m8�� $�% �=�?8� �$  ?, z6,����*��+ ��� �g�(7 3B44 �)+ .�B�  ?q���   "q	� �q�@,  ��q,$ .�� 
,�q�  � ?(	67 "H�	 .�< {�Q )CPP( ��,$ ?]D�)� 2 ?����, �$��@)04   �6q� ���#�q	� ��+ .  
q� ?4qK67  �6q�  qQ{�  ?(	67?�<��  $��, F�	� ?]D�)�CCP )�^7 {�QR� (��,$ �^7R� ���, .SWMP�% �G4  �e� �� "	� B'�� �6� ?�<�*. 
� ?4K67 �6� ��+ ;��3 �^7 
�'��R� .�8+�2 �$ ��*��+ 
��% ��   �� �q, 3"q	� ��� �+x ������D �� ?+ �6Q <�* �e����O� B�"� �%$  g	67 ��� ���a� 3���<��+�)+ h%��<.   ��+ ���� .� ECD$��, ��� .����$ ��*��+ ��J� �$ ��+ "	� ��@, <�+ 
��.
 �6� ?�<�* �e� ��.  5 -2 -2 !%���� �W.� 5 -2 -2-1 <�	*
  ?]D�)� "	� ��@, 
��*  ��2
���'���4 /�6/� ?��J .� �Z��2 �� �6J6� -��VH ��C�� ?,
   � ��q+ Y�L�� 
�'� � 7@L-�G4 ���#�	� ��6� ��6� �3 �)��,.  "	� ��@, 
��. �� {�Q $G�� ;��  � �%?��� .�� 3��+
,�� m8�� <�+ � R	�)�
 �, X,�V�  �q),��. 5-2-2-2 "C� � Y�L�� �6� .
,��.�� B�� ;�� !�^��� E��� @L7 � ��6� 3�% -�Gq4  ��q,$   UTq: �q�     
���q	� ED��q: ?q, m8�� $�% ���
 ��+ .� "	� .  5 -2 -2-2 &��(��� �W.�  Y�/)% (7B44 ;��  � �%?��� ��+3  "	� ��@, �6K� m8�� 
,��.���, X,�V�  ���6�.�� ��6� $��42:  BC�- 2 ��+ �, gC7�� -��VH$��@)04 �	�)� ��
� )+�4�  D- /, �e� �����4 8+ ?� ?+
 ?�6/� � 	> "	� B'��R4 C,�)4�.�, 3
��*��+ ?��J .� 3��  
�*�))+��*��+ 3 O7 ���<� � Y����97 "�4 ��+�                                                   1- Construction Phase Plan 
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,�� �:� -����D� �
Q�4 � ��6�.�4 �	�)� ��
� )+�4 3?, 
�6)a  �, ����;�� $�% R	�)�  � ?=CQ �),$ � wV	m8� )-�� � ����:� (�=�?8� )+�4�  <- ?�<��  -����D� � "C� �� �%7��e�
 ��,$ D�, -��VH�����4 )+ ��J� ���4�  F- .��
,�� �m8� 	��, ��
 ?, Y�G5 -�6K �� � )+ .���4.  
� ?4K67 �6� �� .��
,�� �m8� ���O� �%
��  ?+ �����<��+  3"q	� ��6�� �^0�     �� �q�� "q<�* �qe� �� (7B44 ;�� $�% 2$��@)04 �^7R� 2 ?,��'���4 ��.>$ �6� ����.  
,��.�� "	� ��@, �m8� �	�)� �� ��+ �, gC7�� -��VH
� 2 � �)+��'���4 � �.�	 ���D ���� E:  �q%$   Rq	�)� �^7R� "@J UT: ��  ECD -��VH [%�+.� ��+ ����  ���)+ !�^���.  &�	 2��'���4 R	�)� �7B� ;�� $�% �^7R�  -����D� E��� ?+ 7��qe�
  D�, -��qVH4  "q	� ��q���3   !�q^��� ����� )?,  �),��.5-2-2-3 �6� ?(J���.(  5 -2 -2-3 ������ �W.�  E:��� ��, Y.1$ [��2�� ��u� �m8� "	� ���	. "	� ��@, (7 3���B44 > ?+ �6���  "q	� UT: E,�D �VH � d ���4 �B�  -����D� 3-�6K7��e�
 ��, Y.1$  q	> [%�+R4    3"q<�* �qe� �� �� ?q,  
�6q)a  @L7 ��q�� -�Gq4 3 ?����	 �%$ (7 � ��+B44 ?��� .d �VH �*�E,�D�4  -����D� ���a� 3"	� �6CD7��e�
  B�G/��qJ   [%�q+ "q@J 3 ?, m8�� wV	 6CD E,�D� 3
� ?4K67 �6�.   ���a��6K� .�� ��,$ [��2�� �m8� 
� ?4K67 �6�:  BC�- ;�� .� ���#�	� �, 3
�'�� -�6K ��  �%�� �J ��6�B�G/� �B�� *6�J �VH .� WP��+ �7$�4 )+�4�  D- �J ?,$  -����D� .� ���#�	�[��2�� OV	
 D�, ?, �L)� ?+
  
����m8�� .��� �� d$���`�4 D�,4  ��q��� �
 6� 3�m8��  �� �6J6����� EO� )+ U�Q�, ���4�  E-  3�^� �, �� ��+ 3"	� B'�� ?+ �J �%?,��v� @L7 !�^��� ��-�G4  )+ ��*.�q	 ��+ ;�� � ��+ �q4. 3 ��q� �B�  �a�, ��+
�H�6)'� Y�a  � G+��7 �6C@, 3��+ ?4C(7 "@J �VH � 
6�.> [%�+@L7 -�Gq4 ;�� �   �q% �
 �6��  <-  .� $���G�2"<�04 )<���$ "K�< R�d� ?+ �%
� ��,$ ;�� $�% ��+$ �B�� � h%��< �7��>��+ � �7
 �)+3 )+ ���#�	��4�  F- ,��7�4 
�s�#: 2 �?���4/04  �� ��m� ��, hL8)� ?����,$ ��7 [%�+
L� 7��Q�^�
   ?q+ ?q,  �6qQ  q�+
 2 E,�D$�4/04 �"84 ��� B�<�* �e� �� �,g� ���.�	 E��6a 3��+
O� 3g4 � E��6a � ��+a���J
  �e� �� /,���4.  
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� ?4K67 �6� Y��7 5�(<"4 �%$ �^7R� �^7 �R� �GJ
 ?,?�6* �$ {�Q $G��  ?+ �6� Y�L�� ��� UT:  [%�+ m8�� ��a 
�'�� �: �7 Y���
 ���, . "	� ��@,� Y�L�� -���=�B� �^7R�  �%�� �^7R�  �q%$  q�GJ
   .� EqCD �^7 ��+ ����R� ?,C�+ -�6K
 �GJ �, �-�4  �, R	�)��m8�� $�% 6� "C� �6J6�� .  �Z��q2 ��6q� ��  �q%$  3��#)�
� ?4K67 �6� �^7 {�QR� �, �Q�
�)4 ��'�% .�$ <�+
/)%��% 3
  �{�Q $G��  q,B4   �qya� ?q�%$ 7h4  �Z��27 G+�� ?�������,.  -�aPQ� "	� ��@, <�+
  g	67 "H�	 .� ECD���<��+ �6� ?����3 2 �7��'���4 -��VH ���6�,  �m8��   z6q,�� 2 ��+ ?,$��@)04 �	�)� ��
� �)+. 5 -2 -3 Z��  ��
 #�S��  5 -2 -3 -1 <�	*
   "	� ��@,;�� ��+ Y�L�� �$�%.�4  \�H��*��+3 ?���  � �%;�� $�% {�Q $G��   ��q, ��q�$ �^7 Rq�   {�q� �� �%� ..��
,�� ;�� $�% ��+$ 2$��@)04  B44(7 $��, ���(7;�� $�% ��+ Y�L�� � ��6�.�4 3?,��v� ��a �� �q4- ?�:�� �3$ 
� ?4K67 �6�.   "	� ��@,;�� ��+ Y�L�� ?,?�6* �$ @7?4 �� � 
��	�2�	 ?+ �6�
��� �Q� �)��6�,
�)4  ���<� ?+ �))+ EK�:  ����*��+ 7�7 ?��J .� ��+ Y�L�� �6O� .�R4 ��a-�4 3 ��/�q	�  @L7 ��6q�� � -�Gq4  �:� -����qD� � 
Q�q4   ��6q� ���#�	�3 ��6� I�V�.  M��
+��- ;�� �%�
  �)���c	�2 � [	�2 »������«1 ��,$  3-�aPQ� ��0��� ?, m�+?,� �vq�  ��q,$  ���q<�$     Y�qL�� �� ��q+ ?q+ �
 K67 3�)%�?4 �
 �6�.  �<�* �e� ��B ;�� ��+ Y�L�� ?,�)	 
�6)a$ � ��62 ��, {PK� Y�G5 -�6K ��$ �7 B4�97-��44  {�qQ  $Gq��  �� ���?����	 ��+3 �, X,�V� �),��. 5-2-2 � �),��. 5-2-4 3
� ?4K67 �6�.  5 -2 -3 -2 �C�d   "	� ��@,;�� �% ��+ Y�L��  �]�^�m� � ?0=� E��� ��#)� �)	 �%$  ��q*��+ �q%���6�� 3$  q��:?4 6� 
q8�  ��� �m� D� ?����,X4 ��,$ '07 ��+E4 
> �7 �%�  "	� Y.1 ?+ �� ?�EO� �� ���<�  ��+ Y�L��  �q)%� ��   ?q, �)+ YPa� {6`� .
� ?4K67 �6�  .��m 7�7R4 =V)�
 2$��4 +)�  �  %�q*> � Xq<�67 ��6� � 
�	> 
> b��
 �� {6V	 ?�%"���  -��e� ����,.                                                   1- Tool box talks 
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� ?4K67 �6� 5�(<"4  $�q%   hq@� ?q,  �6qQ  �^0� E��+��6�.  M��
+��- &'a .� ���#�	� $����,1  ��+ Y�L�� E:��� .���u� �)�"	� ��� ?�H.  �% "	� ��@, ;�� ��+ Y�L�� ?, ��7 �, {6`�c� @7?4  ��� ����� �% � �q�  �L7 ?q��� �q�     3�6q� �^q0� �qe� ?, �6Q$ �H> ?+B� �:�� ?, ?^8�
 �	�)� E,�D
� ���,. 5 -2 -4 ���		 Z��  � �A$��� ��
   "	� ��@,;�� $�%  Y�L���, X,�V� ��� !�^��� ��+ �),��. 5-2-1 � �),��. 5-2-2 (74B4   ;�� �q% � ��� ]#7 ?,E4  �6� ���� {��)?, �),��. 5-2-3 �6� ?(J���.(  
��/)%  ?+;�� $�% 2$��@)04 5� ?, ��+E4 ���g� �7�44 ?�<�� �/�� 2[4 ,
)4 � ��0� .�q4  �7 ?q, �q44   3�q���� (7 ?H�� ���'7B44 ;��  � �%?���  ��+� .� ���� �),��. 5-2-1 
� ?4K67 �6�.   ���a�;�� $�% �J��  ����*��+3  �, �/�X<�67 Y��7 x ���<�$ 3I#� 
�� ?4K67 �6�.   "	� ��@,
> �%  �� {PK� 
���J;�� Y�L�� ��+       
%�q*> 
> ?q, "Cq8� 
�q� 
q���J� .� [42 � ?�<�* ���D �),��. 
���*��+ B4)M�% � .� ����� �� ��+ Y�L�� �]D ?+B�  � ��6� I�V� ;��
��� ?, YG�� 97 ?q��4�   "Cq8�  b�� ?,	?���� �B��  ��+�)�8%. 5 -2 -5 M�	gi	�  &�ZK����, I�l MK�� ^!i� :!�+&��  
� ?4K67 �6� ECD  .����� ��+ ���.�,
��% "@J 	�.�,
 .�� �
,��  ��+ Y�qL��  �6q�. ;��  $�q%   Y�qL��  ��q+  ��� !�^���?,?�6* �$  ���, $�����2 3R��^7 Y�/)% �� �7�	�. $�  "�q8D   $�q%D�, ��q���4   |q#: .� � ;Gq�� {�Q $G��  ��0�
> �% 3*6�J$�4 �6� .��,�),B�  "	� ��@,;�� $�% �%� �, ��+"4 {�Q $G�� ���.�,  ?q��J .� 3 �	�.  "H�	 ��: �� $�%��+ �% Y�L�� .� ECD$+97 3�4 �))+ . ��6��[���42 �%$ � ��6�.�4 7�]w� 7�6K �� �
 � �, WP�� ?+
*v� �%
�   ��6q0� ��'q�> W��6< "	� B'�� ?+   )q��, gC7�q��1� 3 Eq� 
>  �q%   �6q� �q+x . q)�B4 ���.�, �%
� ��, "	� B'��$ �Q�
�)4 	��, .�
 <�+
 �	�. ���, ��.�	 .  "q	� ��@,� Bq�  q	��,
   �q% 
�q'�� .��
,��  �.�	 �$ �7 �)+ h%��< $6O� ?, �� �2?�  	�	�
  |#:$�����2  
<�+ �.�q	 �$  ��  ���6q�%  �q%� E4'q07 3 ��,�),B� �, B��� -���G5� � -�:PVK�6	 .� �7 ��~*6�J h%�#7$�4 �6�.   M��
+��1-  {PVK�»���.�, �	�. $�« �
 �*���	 �a�, ���67
 . �6���� �)(�$  3���, -��#�� "	� B'�� 
>?, 
�6)a   ��q�� �D�
 �B� &��Z> g	67 {PVK� �%$ � ���#�	� bP��
  �6����.�, ��,$ #��^� U��%�
  ?��J .�"�4D ���>�, "	�.   M��
+��2- %)M�B4  �), ?, 7  ?(J����6�  ��6�� ��6� �� ����0� E��� ?+[���42 	�.�, 3�%
 .�� � �%
,�� "	� �%.                                                   1- Photographic sequences 
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+��3- ;G����< {�Q $G�� �� ��0
 ��� ���67
  .�$�����2�� 3?, 
�6)a 8� IVD ����$�%�4  ��=��� ��,��  q*��,$��T  q,[4  .� �:6ya m� ���,.   M��
+��4- ��)%��$ IStructE.�� 3
,�� �	�. �%$  �6J6�[20] 3K67?4 �%
� � ?����
 �%�.   "	� ��@, ��m� .��
,�� D�X4 �	�. $�3 �%6ya'7 3?4 ��*  �%�� (` -1�]7�t4  �q	�)�
�  � $���q��2  q�+
  �� �^7 �6QR�  h%��<�6� �VH .� �7-� ;G�� {�Q $G��  ��0�E���  ��qVH   bPq�� $��q, 
5�q��:� -  ���qL� *6�J$�4 �6� . "C�?�<�� .�� �� �%
,�� m8�� 
� ?4K67 �6� )?, �),��. 5-2-2-2  ?(J����6�.(  
��/)%  ?+;�� $�% � {PK� ?, ��+.�4  3�����
)4,.�, .��
,�� �.�	 �$ �L7 3Y�G5 -�6K �� ���   �qe�  ?4qK67 
��6�.  5 -2 -6 <��s�   "	� ��@,��
���  ��s�� 
�.� � ;�{�Q $G�� ��� ��+ ���
 .�� ?�6*�% .�
,��  ��q,$  ��qJ�$  OqKw4  �� 
> Q
 �)���<$�% �^7R� ��� �g� (D��
  �� �6J6���*��+ 3�.�	 "���=� � �6� �)��� 3 �4�97`�<-�4  ��� ?����  �% ��
0���42 .�� 3�.�	 .�
,�� �m8� �� �; {�Q $G�� �Q� ��+ ���
�)4 �))+ EK�:.  M��
+��- ��8+
 5�(< ?+"4 $�% �^7R� � Y�L�� ��
  XCQ 3�)%�g,�6` � � "���@,
)��  ?+ "	� Y.1 mq�   ��q< ?�q8���  �� ��,$  � -��e�[��2��  EO� �� ��+?,* ��+���4.  �� ���6�$  �� ?+�� ��8+ .� �#� �)�
 5�(< ?+"4 �^7R� � Y�L�� ��
  �� �)%� mq�  ��q*��+   q� ��q+
   3�q))+ 
� ?4K67 �6�  �%3m� ��<��$ ��, ��$ (7 ��+ �, -��e�B44 � ��,$ �Q�
�)4 � .�
)��  E+�+� 3� Bq�   �� ���q<� {�Q $G�� ��J� �$ ��'�% ��+$ �))+.  M��
+��- ?, �),��.  5-5  ?(J����6�.  
� ?4K67 �6� $���<� 5�(< ?+"4 �%$ �^7R� � Y�L�� ��
 x 
�)+��+ �)%�$ {PK  -��e���*��+ ��   �6qQ �� ��+ .��$ ����� ?/�. "	� ��@, �
�G4 �� � -��e�"��� 2 �, R	�)��
*�4M4 � �
�G4  �q��, ��� Y�L�� ��+ � �% �s�� 
�)+��+?04 �� ?,"��� 	��	� �71�,
 =�8�h4 �)��, ?����.  5 -3 (g�.��)  �AZ&-%
 � �A  5 -3-1 (g�.��) �A  Y��7 "	� ��@, 5�(<"4 �%$ �^7R� 7 ���44 �	�.   "qD� �, {�qQ  $Gq��   gq	67 � 
�q]]^��  � 
��.�q	  $�q% x$ �6� Y�L�� {PK .���<�$  ?+ [)�G* $��, ?����*�
 ��6�3 =V)� -����D�
  �7 �)%� Y�L�� .� 
/�q8��� !6])� ���<� ���  "@J Y�L�� ��+�Q�
�)4 �6� EK�: . �/�� $6	 .� !6q])� ���<�  ��q�    -�6qK �� gq=<  B���� 
/�8����� �� Y�Lm� 5�(<"4 \�H3 >
  �q)%� Y�L�� �� ��+ . 
�q����<��+ @7 � ?q4   �q%��+ 
�*�q))+$ �^7R�  
�4� B�� ��0=�
 	�	�
 ?���� � "	� ��@, �Q�
�)4  ?+ �))+ EK�:Y��7 2 
���q'���4  � 
�q:��Q 3
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�4  ?+ ?,2��@)04 
> �%  !6])�
� ��6� 3 
/�8���  �q���� �� ��+ Y�L�� �q�   �q< -���qH � �q� ���.�	
 � �,B� 
/�8���  �% ��,??�<�* ��+ ���.  5 -3-2 Z&-%
  "����� "	� ��@, �Q�
�)4  Y.1 wV	 ?+ �)+ EK�: 
/�8���      ;.6q�> �q, Y�Gq5 -�6qK �� � ���� �6qJ� � ?(	67 R	�)�
 �,�� .;.6�> B�� E��� ?+ �% ?����, �%$  q�.6�>
    �()qK ��q� ?�H�)q� 3�)�q8% 
  ��q,$ �Q�
�)4 � .�"	� ��� B�  ?q+  �q�
���   �^7 "()qK 
1�q(< � 
��s�q� 3 Rq�    �qa�� ?q,�L7 wVq	 �� ��6q, 
�  � ;.6�> �%$ �. �� �� R	�)�?)4 "���@,3 �
)�� �� �"��� ����82  ����+ "<��� ���.  5 -4 �A��K��M !%����  �I�l MK��  5 -4 -1 /9��	 
�	�	 )QA(   .� ���#�	� ?, ?J67?����	 �%$ �y7B4 +3"4#4 $��, �a� ?, m�+"� ���g� 4O�
�8�. g����@, 3
� 3
)�� � -���G5� �6��D3
 ?, 
�6)a 0^,
 �� .�"��� D�X4  3�Z��2
� ?4K67 �6�.  M��
+��- � 
��,��+ ?,B� �������	� K67?4 �
  �6� !6q�V� g���� .�� 
,�q�   "qC� � ?����q	 + "q4#4   Rq	�)� �������q	� �� ��  BS EN ISO 9000 �BS EN 14000   g	67m�  ��@�%�6*
 (� ��))+�C� /, �e� �����4.  5 -4 -2 ����,M  <�:Pl�)IT( $*/= &� T$��%�' �AM ���+ ����	  �� ���)< .� 3Y�G5 -�6K$ )�C� -�aPQ�
 �� �,?��� ��,$ 	��	� 3gC`
  ��q	�.�� ?q, 36L�8J 3
 .�, � 
,�q� �^7 ���� ?, z6,�� -�aPQ�R�  ���#�	� �6�.  "4<�s "	� ��@, )< .� ���#�	����$ ?��J .� ?����>6� ?����	 �%$ ���)<$ 	��, ��6� 3-�aPQ�
  * ���qD ��q4 3 ?, 
�6)a ����:  BC�- (D��"4 .�L�$�  D- ?����	 �%$ [��� ),
�4  ��]^���  E- 7�,�m4�  <- ��/�	� �%$ 5 ?��J .� gC` � [L)	�G4�  F- ��� .�	$ ?	 �,�($�  G- ?����	 �%$ ��"���  �[��2�� �Z��2� �  H- �"���)� 3?, 
�6)a  ����SMARTWaste  �BREMAP � ?,
��,G4 BRE   q� ?q����
  �6q�   ?q+ mq�   ��Gq,� SWMP  �m� �2��/� ��, ����$ .�,
,�� �C7 ������H�	 ��6� E
 �^7 �R� 
� ��@)042 �%� .  
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,�� ��6� � -16]O� 5�� E:��� ��?4 �Z��2 �$  ��6� UT: ?+?, 
�6)a G*?)� � ?�<�* �e� ��
 �O, �� 3�6� �%$ 5��?4 �))+ "+�� .���(7$ � .�B� �64� ?���  � �)�8% ?J67 ��6� � F��	� �� �%���<��+  .� ���#�	� ?, "	� B'��m�  �64q�  ?q���  Rq	�)�   �q7 ��,$ \�H ?����,3 �.�4 ���, ?���� .��,�),B�  "	�6H�����<��+ �, 
)C� �<�* �e� ��m� B �64� ?��� ����82  
� ?4K67 �6�.  5 -5  78% �+ ��
  �� �J
� , ?+[4  .�m� 2��'���4  ����*��+ � ��+
  3�))+
� ?4K67 m� �6�   U�qQ)  WP�q�2 ��q'���4  �qK�
( �H���4 /)%��%
 �� �"��� Y��7 5�(<"4 $�% ��*��+ ���, ?���� �� . "	� ��@,. ���6� ?,�� 67?J  \�H�6�:  BC�- �:� -����D� E��� 3[7>
Q�4 .6	 [7> ���� ?, z6,��$�  D- ��"��� ����82 �  E- .67I� ��,�  <-  �� E=� � E�:��*��+�  F- 6O7E�  ?,��*��+�  G- ��a -���L�-�4 2
���'���4 8� �.�J� � t��^�$�%�4 �^0� ?,  ����a .� ?=V)� �% .�-�4�  H-  XQ�)���D�  I- �%��+$ '�+
 �� D6�".  6 <�
��!�  6 -1 $,�O ^���i% �M  ���<��+ "	� ��@, 56�8� ?�6*�% .�"4 =�8�h4 s� "O7?#4       ����q0� .� Y�Gq5 -�6qK �� � �q��, ��q*> �6H ]]^7
 �6� ����6H�,.  {�Q �$G�:��Q 3
  Y�L�� �Y��7 5�(<"4 �%$ �^7R� 2 ��
  X<�67m� C�+ ������D
 �	�
 ?+  g	67���<��+ )�� ���
�*�)� �6��D
 
> �% (2 �$��'���4 5�(< ?+"4 �%$ �^7R� � Y�L�� ��
 �y�� 3�%�~  �
� "C� �6� .  �q�@,  "	�.�  ������D� ?+
 �^� I,�)� .� 
�67t� ?, "	�  3���>?, 
�6)a �%��@� .� ����$  ?q<�: �$  Bq�L�� �  �q%$ #)K3
 �6� ���#�	�.  
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� ?4K67 �6� $��'���42 ~GJ  E+�� 0^,
 "=<�6� �, g=< �%��+ .�  qC�+
  q�CD
     .�qL� 
���H�q	 R:�qK ���, .�Va� -�6K ��$ )�B4 �`�
����� 3g� ���6� 
��% ������D$ , ?+ ���,B4  ��q8+ � 
���H�	 m5��
 5�(< ?+"4 �^7R� � Y�L�� ��
 � Y�L�� 3�)%�
 �6�. 6 -2 ��� I�l�� +�+���d +��'� �  m� 2 {�Q$��@)04 ��,$ �^7R�  ������D ��)	� �gC7���G5 -�6K �� 3. ���6� E��� Y�� ���,:  BC�- ��*��+  EO� �+���  D- Y��7 [���42 �%$ ��*��+ gC7�� )�, X,�V�  �), 7(�  E- ?0=� �%
� (D6� ?+"4'5�� 3"4 %�� � "q4 � $�q%��6�  .�q�$ 3 ��q]:   ��q2 3�q%B4     EqO� � 
�q�H�� � �q% *���D$�4 
���H�	 �%�.�	 3 �%  -���O�8� ��.
)4�.�� � 
�0� ��
  �6`6� "	� ���D ?+ �%�+  �)q��, �� �� ��6� |#:�  <- ?����, �%$ ?, "	� "+�� .� ���> �%$ 79	
7�84 (D6� 3.��7 ?+"4 E,�+ ?�% X�a � ?565 3�% ����+ 3�%   3�q% E�67 ��/�	� 3�% @L7 � �%-�G4 
> �%  �� ��-�6K     � ?q�6*�% �q, ���q�% Y�Gq5 .�q4   q, \�qH��$   � "qs�#: ���@/�$��	 � R]� 3&� %� 
� 
�0�
 �%��  F- 97�4� C�+
  �% .�m� "+�� .� �%$ ?����  �� -���H ��)%���*��+ 3?, 
�6)a  -�Q�C7�� 3��, 3.�* 3!> ���� ���+ IVD �� �6H ��]7� ?+ ��� ��� .� ����  G- $���%�� � �%/�� �2 -���G5�&4 (D6� ��6� ��"4 	��	� z�=�
 ��H � .� n��*��+ ���� �  �q%
�   ?q+ .�� .� )�B4 	��	�
  ��J��H
 �6, �%�6H .�L��  H-  q�O� -���G5�
   @7 ?q, z6q,�� ?q4   "qD6� $�q%��6���.���� 3  �q%$ ����$  3�q%��%�� 3  
�e<�qO� ;62�q	 3 "8,��� 7�7 3�%R4 ���<� g	67 ��+ ���� .� ECD �%��VH� � �%��+$ 5�(< ?+"4 �^7R� � Y�L�� ��
 �)%��  I- , -���=�?�4 ��,$       %�q, [q�62 � 
���H�q	 mq5�� -��q8H 
��qCJ
  �q%$  �6q�a
    �q5�� \�^q�� � ���<��+
��  ?+]^0� wV	 �7
 ��, � {�Q �, R	�)��$  q��� �^0� -��VH [�62
   <�q+ �q%��+ .� 
 ���,�  J- 7����D�
 ?+ ��,$  .� "e<�O�
*v�� $�%  �^0�
^���7 ���> �� �%�"4 �.B4 	�)�
 : ��B4  Y�L�� ��+ �PQ� ?, z6,�� -���=� 3���, ?�H�)��� ��+ ���� Y�/)% �� �*� � ��	�
 G% � ���6�?)� �%$ ���
 � .� .�q4  |#: ?,
> �%3  g	67 R��^7 
���L� Y�L�� �6��  +- �s�t� ]^� !�]��� �
  ?+$6	 .� 5�(< �, �s�� 
���H�	 m5��"4 �%$ �^7R� "	��  



  
IPS-C-CE-355(1):2023  �������	� 
�� 
���� ����� 23588 ) ������( :��	 1402 34 q- ��=� E��� {�Q �, R	�)�� ������D(7 -�B44 <�Q [=� ��))+B4�%��+ 3$   �q% �, ?�,�=� ;�� 3��� X<�67 H97 ?�6*�4 2 ��"<�04 �2 3��+
��    �q��67 Y�qa -�6qK �� 
���H�	 R:�K g	67 ��+
� 2 ��q'���4  ��q,$ �'7E4 � ��6� 
��. �� �%��+.�4/�8'��� 3"H���2 -���=� 3
 ���H�	 m5��
 ��'���42 �� �	 ��� ���g� R	�)��  �- ��7�c ��7 � 
�6, �^0� -�6K �� ��+ ����c� �� ��, .�L� 
��.$ �%��+ Y��7��  &- X<�67 ?�6*�% � ?�����6� b��0� ��� ?����, � g�  ��6q� ?��J .� &q'a  $����q,  � �q	�@<
   F��> � Y�q� .� ��� F��> ����% ?, ���L� 
�'5��
�*�)� 
> �% , ?+B4 
�'5�� � 
���H�	 m5��  ��
�)+�	  Xq<�67 ���L� "	� ����  r- ?^8� X: ?�6*�% 
��� 
�0� ����,$ �^0�  ?, z6,��?4'7 ��* �% 3Y�=7 X: 3
��42  �q�  
%�6q*  �q	 ��� '5�� �6=:"4�   M��
+��1- �B� � �6=:
 ��: �6=: E��� ���67
�� [^, g	67 ?+ ���, �%
�    
���H�q	 ?q, 
���H�	 R:�K 
���H�	 .� 
� ?���� ���L� �6�.  z-  �%��+ -�]^0���� 3���, B��� � w`��g�    � 
���H�q	 mq5�� �q	�@<
  .� Y�q�7   ?q0=� 3��)q	�   � �q% aPQ�?4 2 ?, �� �%��'���4 , -�aPQ� E��� � �%� ?����? ��, 
���H�	 m5�� g	67 ���> "	�$  ?q, ��O5� ���, ������D�  Z- ���O�"� �%$  �, ��� ���a� \�H;�� $�% ��+ $ ?��J .�?, z6,�� -�e:P� H ��6�b���V�  {-  ;��G* 
�4��,��*��+�  |- �^7 {�QR� )�, X,�V�  �),��.5-2-2-4(�  }- � � "���@, �����2
)�� )��, 
�6, �6J6� -�6K ��$ �%��+$ �CD
(�  ~- SWMP.  M��
+��2-  -���=�SWMP �Q .� "	� B'��X� �)���<  ?]D�)��	�, R�6]7 ?,. 
�����<��+ ?, �6Q �G<��)�     �q4567 ��q: �� %����C �%$ ��"��� ����82  �+ {�Q �, 1�, wV	
 SWMP  �)�8%0^, ?+
 '07 �� ?]D�)� .�E4 �
 �%�.   M��
+��3- ��,$ �Z��2 �%$ S�G,  3�7SWMP  "	� B'��m� �K� Y��D�
 ��,$  [%�+ -��VH
�8�. g4O�  ���,��  q�:
  "	� B'��?, 
�6)a  .� 
'����z {�Q �$G� R�6]7 �6�.  6 -3 � � $Vd��% Z��=j��  ?]D�)� "	� ��@, ��,$ �%��+$ �^7R� 3?, �6Q  ?��*��J�� ?, 
�6)a 0^,
  .�m�  ������D 
q�+�� .� 3 ?q�  �q%$ ��6�  �� ���#�	� !��L7.�	 � "H�	$�% �()K�C�(� 
 2$��4 �)+.  
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���H�	 m5�� ?, m�+?4 2 !�^��� � ?]D�)� ��)	�
���'���4 ��,$  .� ���#�	� ��+ Y�L�� ��qH -� ?<�: ����0� �$ 
� ?4K67 �6�. 7 ���+  (��!	% 7-1 <��C�Q% M��,+  � !�+&��%(��!	 7-1-1 <�	*
   Y�L�����6� .�� ��,$ OK b��w4 (`�"4 ��� �g� ��*��+ 
� ?4K67 �6�:  BC�- ?45�� $��<� -�(5�V� )�, X,�V�  �),��.7-3(�  D-  �� 
���4� ���.�,��*��+ )�, X,�V� �),��. 7-4.(  M��
+�� 1- �B� "H�)� ��,$ �'7E4 m�  .� X<6� �Z��2?C)J $�% O�
V4 33
%�.�, � � "�P	
)�� E���  -��VH 
'�G4< � 
����@, $���` "	� � ���,� .� ��,$ ��)	� ?4@7 "	� Y.1 ?]D�)�.  M��
+�� 2- �L)�� �� »��*��+«  ���6� ?�% E���1�, 3B4�. $�� �, �� .�� V	�. wB4  ������O� 	� �e� ��6�".   "	� ��@,-���'�� � -�G4@L7  .� n��H��*��+  ?+
� ���67  �� ��+ �,��*��+ �97�4 (7 ���T/, B4q4   -�6qK �� � (`� Y�G5"4  g4O�� ���L�G4 	��,
 �6� )�, X,�V� �),��. 7-5.(  .�� ���, Y.1 "	� B'��
,���% �� ���.�,��/)% �%
     q� ���q� EqO� �� ��q+ ?+
  3�6q�   ��6q� ���q'7 . ��q� �, -�aPQ$��04 2 �,"<�04 �^7R� �� �%�6H ��'�> ."	� ��@, <�`� -�aPQ� ?�6* �%
  ���)���< .�� 
,�q� �m8� 	��, � ����L)*
 ��� 5���:� -�:PK� �7
  �^0� ��+ ;��6��.  M��
+�� 3- �% , 
���H�	
*v�� �  $�%. �6� ?�<�* �e� �� �6H��� 97 �4��7-��44 <���J
��4 �� ����'�  �.�q	 $�   Rq�d� q,B4 
���H�	 �%$  ?,�0� W��%�s
� �� �%� .� �, ��PaB�	� B'�� 3 ?��T* �� "�7
7��44 �.�	 �� �K�
  � ���, ��� Y�L��
> ?q�6* 2 ���,� ?+[4 ,
)4 , ����6 3����C.  7-1-2  �Q'!�+&��  [42  3��+ ���� .�B44(7  R	�)� wV	 Y�L�� �
� ?4K67 ���.�,  �6�)�, X,�V�  ���J3.(  
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( !��-� +-) \�i%  p-� !�+&�� ��f% �A(� &� I-Q' � ��:Pl�( $
 %( !��-� \�i% +-)  �.�	 $�  $��<���.�	 3���.�, 3  -�84	97  $��<���.�	 3  "8,.>  B4: ���.�, 8@,R��^7 � $.�  ?`��a  $�% ?0=� 
�����,1   
%�4* [�62 �
V4O� -�aPQ� �-�84	97 "4(`� ���,�� -�aPQ� �$��(,�) $���@/� E��� 
��H�� .�(
*v�� �b��0� $�%��6�� ��VH 
��	�)� � ?Q6O� $�% Y�=7 X: ����L� $�%  
'4)'76�Z  
2  ��6J6� $�%-�(5�V� $��<���� � ?���* �
0���.> $�% �%;��G* �  ���,�� 
�4]#7 $�% B4�. 
	��, 3B4�. g���� ��65> $�%  
��),��. -�84	97   $��<� -�(5�V�) �� I�.67 � -�84	97 $������*��+( ?����+�� �) "D� �4�97-�(5�V� $��<�(  
�8�. g4O�  E48� B4�. 3�% "<> ���65> $�% m0H 
*�4	62 �
*�.  1 Topographical M��
+��- )M�%B4 ?,  �������	��2 .� ��L� ���#�	�?� �% CIRIA C653  ?(J����6� ]26.[  7-1-3   <�:Pl� &� 7��O<��C�Q% M��,+T (��!	% !�+&��  7-1-3 -1 !����,�A  �(���� �C�V%   "	� ��@,-�(5�V� $��<�3 
���4� ���.�, �% �)���< �()K
  �� ?+��*��+ "	� ����<� ��#7�  � � ��6�� w5�q]  �, gC7��
> �% 3?,�v�� 2����8 �%$  ���6� ?��J .� 3b���VH��. �	�)� ��
� )+�:  BC�- '07 ��6�E4 ��)%� �  EH��"<�, 
���H�	)�% (�	 ��� �.�	 �%�  D- ?45�� ��6��  E- �@� -16]O�
��  <- �<����� �%$ C��J
 �� �`-�(��  F- �w5�] ��*��+ ���L� $�%�  G- 5> -�,6	�
.  m� B4)M�% ����'� Y�e� �)� E��� 	��,E��+ 
  .� [42�^7R� ?,?�<�* ��+ ��6.  7-1-3 -2 8%w	 $�"�' ^!)  ��-�(5�V� $��<�3 
���4� ���.�, $��>��* 7�aPQ�
  ���,��?C)J �%t��^� $ O�g4 ?�H�	 ��� B'�� ?+ 3 
� ?4K67 3�)���� ��L�� $�VH 
)��� � 
��P	 $��, "	� �6� . .� 
H�,
> �% "	� ���> ?���� ��:  
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*v�� $�% G4<
'� 3 .� ha�CQ
(4 �� ?�H�	  
6<�� 
.�^� �)��� 3����� ����82 �%�  D- E'� 3�6� 3�GJ� �	 ��� 
���H�	 -�]^0�)�% (�	 ��� �.�	 �%�  E- :��Q
 8� � $�%�4��, ��=��� E��� �
*v� �%$ �2$���� 
���H�	)�% (�	 ��� �.�	 �%�  <- ����H�	 w5�]�
  ���6� "���=� '07E4 ��)%��  F-  �%�
*v� \�H  � -�:PK� ���7�� -��44 
���H�	)�%( �� �.�	 ���	 �%�  G- �	��  -��VH3
'�G4< 
5���:� WP�� ��/�	� .� 
��� �%��� 3B4 @L7 � -1>-�G4�  H- [�62 �% [+�� � �%
� � ?+
 ���67 H�V$ ��,$ ��P	
  3���,��� �� [+�� �)��� $�% "8,.>�  I- ��P	 -��VH
 ���
  .�"<�,  3
���H�	�)��� "H���2 $�%��65� ����  J- ;G����< �CD
 ���q E'q� .� 
  �q	�.3  �q)���    �.�q	 S�Gq, Eq��2  �q%$  q)�,
  q2[4  q	q ?�H�)  �q, X,�qV�    �),��.19-2-3 (�� �.�	 �%$ )�,
  �,?�H�	 [42 ���.  ��6�� "	� ��@, � ?+ 3��6� �, gC7�� -��VH"	� B'� �	

�Q�	 3 , 3�. $��q�4  q	�8: 3�."4 �.  ��q��6H 3 �q� �O7m� �	�)� 3�)��, ��))+
� ��6� .�)���:  1-  ��6��.67�2�  2- 5�U�4 �y� 5� � "8,.> �)���U�4 ��(�
a6)]� 
�  3- � ��6�
��4�4 �y� �)��� 3
, 
�2 E4)< ��+ )PCB(1.  7-2 C-�.%�	 <�:Pl� $3��� � �.
  7-2-1 �%�,��
  
� ?4K67 �6� ���<��+:  BC�-  � $��<� -�(5�V� �q��.�, � ��q4
�  ��q, ��$ @7 ?q4  D� ;��Gq* Xq4   �q, � q�GJq4-�  .� ��q*��+ )  �q, X,�qV�   ),��.q� 7-6(?0=� 3 {�Q � �% �%
� ��,$ ��: -�aPQ�$ �7 ?�6*�%3�44 ��� �������  D-  .��
,�� 2[4 �^7 .�R� ��� �)%��% ���� ��=� � ��6�� �7�� ����82 �%$ 567$�4 5���:�
 �� �6O� �"��� 
> �% �	�)� ��
� )+� � �B� �� ?����, �� �� -�aPQ�"��� ����82  ��*��+ )SWMP( 3  Y�Gq5 -�6qK �� 3 ��� ?�������   M��
+��1- 56�8� ���<��+"4 �@�
� 2 ��� 3���� ����'���4 �K�
 7 �6�8�?4@ ��J� �$ SWMP "	�.                                                   1- Polychlorinated biphenyls  
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�4��,)�, X,�V� ��.�), 8-1-3 (� �� ?+ �)+ �)%��% �� 
�q4  �q	��  3E��q8�  :�6q�
   �q, ��, �� \�H -�e:P�$ ��a-�4 �^7R� > ����)� (7B44 �
 �)+�  <- ?<�: 
����0�  Y�G5 -�6K �� �� $�?,  ��q4�H� �� X4D� � E��+ -�aPQ� � ��4* ��+
>  �q%   ���qD   �q7 �q%� z6,�� -�=4=O7 �)��6�, ?4@7 �� ?+ �� 
� m�+ ?]D�)� ��)	� �)%� Y�L�� 
,6H ?, 3�)+�  M��
+�� 2- �?<�: ���0� m� !�]�� 56�8� [%�+ �a�, $�"4 $�% �� ���<��+
 �6�.  F- ��, ;��G*
�4 ��� �_� =O7-�=4 ��, ��$ @7?4 ?]D�)� �3$ G% ?+?)� $�% �^0� E��8� �, ?@J�6�   ��q� � B4�97 ��
 3�)+ �%� ���D F��	� ���  G- 2 3��+ ���� .� ECD��'���4 �K�
 ��� !6])� ����  E��+ -�aPQ� �D� �X4 �H� �� ��;��4 �%� ���D�  H- ��,$ , -�aPQ���04 "	�6H�� ?, �%$ ?<�: 
����0� �$ �� 2��'���4 �K�
 %� c	�2�.  7-2-2 ��A�/A  ^!��
CDM1     "	� ��@, ��))+ �)%��%CDM �Q�
�)4 ?+ �)+ EK�::  BC�- � ��6� -�aPQ�.�4  ���,����*��+ 2 �Z��2 �$��@)04 ��J� .�< ?����, ���
 2�4��'�� �K�
  ?����, E��� ?+ �^7R� ��* 3���, ��>$  "	� ���)�, X,�V� �),��. 5-2-2-4(�  D- : ��B4 <�`� -�aPQ� ?�6*�% 3��+ Y�L��
 I�J gC7�� ��>$   � � "�Pq	 ��q���2 �� � "	� ��� 
q)�� )�, X,�V� �),��. 20-2(�2 �� ?+ 3
�� � n�� 3�� �%�6H ���� ���<��+ ?, �Z��2
 �6�.  +��M��
- �)%��%  
�*�))+CDM ?,  �6Q�6��D
  -�aPQ� ID6� ?, ��=��� .� ?+ �)#s6���*��+ �Q� 
���'���42 ?,
�)4  EK�: ����)� ..��� 2 "	� Y.1
���'���4 2[4  3��+ ���� .�{�Q $G�� $�% ��, �� Y.1$ � ;�� !�^���3B��  ;��  Y�qL��   
,�q�.�� 3��q+ ?����, � m8�� �^7 $�%R� � Y�L���)%.  7-2-3 $,�O �����i% �M  M��
+��- ?<�: ����0�  $�
�  ���67%��* �, ����0� E���
    ?q0=� 3E=�q8� ���q0� 
�	�)@� .�     g4qO� 
�q	�)���+ 3
�����q, �)%��% � "8�.  
�*�))+CDM ?��� �� ���, t��^� $�% .� ��6� -�aPQ� 3�.���� 
��% ?,.�4   
��� .� "q	� B'�� ���<��+ @7 
��.�	?4 �6�.  @, "	� ��?<�: 
����0� �$  5�� -�qaPQ� ��6� B��V� ?q4 �/ �q�  <�q`�
     5�(< �q, "q	� Bq'�� ?q+ "q4  $�q% {�Q $G�� ��� ��*��+ �97�4  ?���� ID6� ?, 3���T* ��� D� � gC7�� 3���+ �X4 "	�.   2 "	�6H�� -�6K ��3
���'���4  "	� ��@,��, 
����0�$ , -�aPQ� ?������04  �)q��, 6/^	�2 . ?q,� �vq�   �q*� {�Q $G�� 5�(< E���"4 $�% �^7R� )� 3���,B4 7�aPQ�
 ��,$ ��J�$ {�Q $G�� ��� � �B��   ���q` ��q+$                                                  1- Construction Design Management 
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� ?4K67 �6� 
���'���42:  BC�- ����� ��4�H� �� �� �Z��2 ��>��+ � B��� $��J� $��, Y.1 -�aPQ� Y��7 ?+ �)���� EK�: 
�)4�Q��  D- ��"<�� Y��7 -�aPQ� ?���� 97 �� ���<��+ g	67 ����4� <�`� -�aPQ� ?�6*�% �
 � ��6�.�4   "q	�6H�� �� ����)��  E- �� -�aPQ�"<�� ��� 2 ��[4 @7 .�?4 ;��  $�q% 2 $��@)q04   ��q7 � ��q+B�  �^7 ?q����, Rq�  �SWMP 3 "OK L)	
 �))+.  M��
+��- �2 �*��'���4 �^7R� SWMP =�8� ��W��4 ��7B� � ��J� �
 ����� 1��7 �^� "	� Y.B� ��))+ SWMP <�(� ��
 ����)� .7 ������D �*�h4 �^7R� 56�8� 3���, ��� �=()�"4 2 ��@a �, 
>��'���4 �K�
 "	�.  7-3 M��,+ <��C�Q%   7-3 -1 <�	*
  ��  $��<� -�(5�V�7^04. ���6� ��� 
� ?4K67 �6�:  BC�- ���7
 �,��+$ $�% �CD
 ��*��+  ?��J .�
���H�	 �%$  �e� �� �, 
>B�<�*:  1 - �)���<$�% 567�4 ��6� �$ ����� �6J� .6)% W1���:� ?+�  +�� M��
1- 
�)�  
<�+ -�4�GJ � -�aPQ� 
�6�� ?�.�   mq� ��q*��+   \�qH ?q,  "q	�   �< 
q�+ ���q� 3���>�  � �%�q)� ;�� 
� "()K ?, z6,�� $�% �6� Y�L�� 
5���:� -��VH 
��� 
�0� $��, ���67 .��,$ m�  3�^0� "()K�)���<�% (D6� B�<�* �e� �� 
��, R�d� ��6� �"4 <���J
��4 �)�8% ?,�0�.  2- �VH �%3$  �%.�* ?��J .��� 1>��)� $�% �
��4�4 (D6� �"4 $�%  5�q��:�
   q��� -��qVH
  .�
>  �q% ?����, ����% �$ .�� E���
,�� 5��?4 %��"4 (D6� �% �� �VH"4 2 ���@)04 ��� �%$ 
> �, ?�,�=�.   M��
+��2- *�65> �% .� \�H XQ�)� �� 1���:� 
��*��+ 
� G+����  �6� . 
�q)�  �7 ?q� -��q44 . $��q�  �,��q+ ��$ ��*��+ ��@, �6Q �� ����,$ 	��, 3���, ���� �� 
>
 �% ���: �7$ 2��4M4 �� �)%�6H.  D- �
*v� $�% �.�	 �3$ �)���:  1 - �.�	 �%$ .3
)4�.�� . �)���B4�.�� 3�%  � 
.�^� 3�%��C����Q �%
� 	 ?+�.� �$ 1�,$ 
> �%  3����� �6J� �G� �
'� 
> �% �%.�� ?,$ ��*��+ "	��  
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> �%
� . ?+B4�.�� �����  �
> �%
� �G� ?+ mq�  �q�  �� �q,$  �q%.��$ ��*��+ �)�8%.  E- ?`��a ?0=� $�% 
�����,13 ?%��,> � 
��H�� �)��� �� ?+ �%�� � "s�#: ?,.�4    �)q��, ?�q���)  �q, X,�qV� �),��.  12-3-12 �  �),��. 12-4( 3��  ��{�Q $G��  ��+��u� �)��,�  <-  E4	 ����:� 3!> wV	 ?��J .� 3B4�. g����)�, X,�V� �),��. 11-9( ��q#: �6J� � b�H ��6�� 3   $�q% ?���* 3
)4�.��. 
�(� $�%/�� 
OV	 ���6a � $��+��  F- 8�$�%�4 	��	�
  U��Q� � EH�� ?, ?+��*��+ ���L� "	� ����  G-  -1�]7� -�4�GJ E��� B4�. $�� �� ��. 
��),��. -�84	97 �6� � EO�z6,�� .    Bq'�� ���6q� Bq�� ���. X��a 3"e<�O� ?, .�4� �� ��6� .�	�VH "	� �)��, ?���� �48� �44�7 �� $�),�  H- �8�% �6y:
�/�  EO� ?+�� L7@-�G4 
> �%:  1 - 5�(< ?, "	� B'��"4 $�%  3���, F�8: �Z��2?, 
�6)a    n�6q�� � ��qCd � ��* 3��K � �	 3?,�` ����  -��,�^��� ����'5�
'4�  2- �� "	� B'��$ 5�(<"4 $�% �97 �Z��2�4 WP�� 3���T/, 567�4 ��� n�6��
�6� 
�  ���67  �,��q+ ��$   ��6q� D�, ��L#)�
 � �P�H���L� �����.  I- 2����8 �%��� ��L�� $ G* �?)� $�% ��"��� ����82  )�, X,�V� �),��. 12-3-2 (�` E���-�(� � �vq�  �q�  b���VH) [^, .� Y�� ��6� ?, B4)M�%�% t5�B4 �),  ?(J����6�.(  M��
+��- �2 �*
���'���4 ~GJ 
� Y�L�� �� ��+  3�)%�  ?, z6,�� -�aPQ�SWMP 2 .� ����'���4 �K�
 ��"<�� �����) .  "q5�: �� ���� 3�> 2��'���4 �K�
 ��,$ 2��C04  U��%�SWMP 3?,��v�      ?q, z6q,�� -����qD� �q, z�C7�� ��  ��qL� ���#�q	� .�, � 3"q<��   �q, 2��'���4  ~GJ�^7R� 
� ����%  �6�.  7-3 -2   <�:Pl� L���% � p�-��  �<�* �e� ��B ��6�� . -�aPQ���  $��<� -�(5�V� Y�/)%
� ?4K67 �6�:  �BC- <��*3
'4 :��Q �)���
 $�% ?0=� � �6J6� �%$ �D
�� �� ��7
^��  D- 6]73$�� &'a �)��� +�': 3�%
 �% ��=� �
 �%�  E- )��3
 �%��)%�� �)���$ ��L7$ !��+ � �%$ \�H -�a6`6� �,�  <- �P+3
 %�#� -��Q�H �)����^� 
.                                                   1-Topographical features 
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���� ����� 23588 ) ������( :��	 1402 41 �Q .� "	� B'�� -�aPQ�X� �B�  $��<� -�(5�V� Y�/)% �� I,�)�?, 	�" >��:  1 - �, �7�<�
��/� ��> �$�%64 ��3
 ?=V)� �$ �()K �
B�L�� 3 �%$ ��7c� �O�
?��^,��+ 3 �.6� � �% �%�  2- qq�5�� -�����
 �qq)���: $����@qq� �qq%  �
��.�qq	 $�qq% qq�5��
 Gqq+��$  �qq)���-��.�  "qq���@, � 
��.�qq	  O�g4 ."8��  3 - "���)�� ��/��2 � $�% ����. z�4�:� �, $64��> -�aPQ� "	� ��@,  "	� B'�� ���. ��6� ���#�	� @7 
�q�. .� ?q4 �, 
��q/�  ��q�g� �7 �q44  ���, ���+�� �K� -�aPQ�
 ���, "	���� .Y��7  �� ��)	� 
> ?4@7 
��. .� ?+ 
7��44�7��*��+    ���q�<� ��q#7� �6� ?�<�* �e� �� "	�.  7-3 -3  Z��K ^�;� &� G��" �!	a�� M��+��  �G* ?���� � ?4@7 3$��<� -�(5�V� 
��. ��
� ?4K67 
�4��, ;�  �6q� .  B4q)M�% ��q7c� (q`� 3"4 � � 
�Gq4 
�4��,  ����*��+ (7B44 � ?��J .� 3�6���> ?')�:  BC�- ��,$ �(7 3��L� R]��4 �� $.�8@, �.�	  $� ?+��@, .� "	� ��� n��H $����,�  D- ��,
7> 
5���:� ���#�	� � 
�� ��(<�4d $  ?+ .���@,  ��� n��H $����,"	��  E- � ?� [42 -��^7 .�R�  .���@, $����, ?, 3"	� ��� n��H    ��Pq	 -��qVH "q	� B'�� ���� �6Q
  � �
)��  ?�������, Y�/)% �� ?+ 
�4��, �60� ��%�0��  <-  "	� ���DW�=4D� [42 �^7 .�R�  .���@, $����, �6� n��H.   M��
+��1- ;��G*  $�%
�4��,  m� ?+ 
��/)% W16�(�G4@L7  ����*��+  .�,��@ $����,  n��H��� ?4@7 3
�   �6�  [q^, m� � "	� $��<� -�(5�V� �� 
	�	� .��: B�� �, [�.�� ?, ?4@7 c���7  "D� � 
>/�8,
 ���� .��,$ , -�aPQ� R8+��04  ��6� �� ;�� ;��G* � �% �%$ 3
�4��,  �), ?, 8  ?(J����6�.   M��
+��2-  � 
�4��,;��G* 
> �^7 U��%� $��, "	� B'��R�   ��q�. 3���, ��0� ?�<�* �e� �� 
%�q*  ?q����,  �q%
�  ��q,$  
�����*.�,-�84	97 
7��  B���T* ��)+ .� &2�� �6J���.  7-4 (��!	% !�+&��  7-4-1 <�	*
  
���4� ���.�, "	� ��@, ?�<�� $��<� -�(5�V� $�% �)+ "�6=7 � E4�'7 �� D� b�� �X4 �7$ .�   � -�Gq4@L7 -���'�� 3
�CD � 
�(< ���g�  �6J6���*��+ � ����� ��L�� ��P	 -��VH
 )�, X,�V�  �), 10 ( Y.1 -����D� � ��,$  I<�
> �% )�, X,�V� �%�),$  11 3 12  � 13( �	�)� ��
� �)+.  
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�q�.  �q��.�,   
q� ?4qK67  �6q� . 97 .� &q2 �q4�   3
> "OqK �)C� -�aPQ�$ [��� ;��8* "H�)� � ��*��+ � �6�     B�<�q* �qe� �� �q, -��q#7  q%  ��q� ��qL�� $�   �q)��� �7-��44 �� 3-�:PK� * ���D ���#�	� ��6���4. b���� &�	 �(< [��� �,
 ?,  .��(`� � ��6�"4 
> �% 97�4� �6� .$��, �Q�
�)4  X4D� "C� .�(`�"4 �7?�<���44 : �� �.�	B4 �^7R� 
�GJ2 �, 3"<�04   ��q+  -�qaPQ� ?, .��  �6�.  M��
+��-  .�-��Ca »	��,
 �.�	 $�«1 �6� !�)�J� .        ����qO� ���q,�� ���q0� � �q��<��+ 
�q4� "q	� Bq'�� -��Ca B�� ���. 
	��, � -�=4=O7  ����� ��L�� h%�#7~6	 3"84� �� "8% 
��%G4� ?� E��� ?')�� � �%)�, X,�V�  ���J4(.   ��!=4- ��f% ��/�"�' � ^&�' <��C�Q% B*��% @�!A� � p�-�� &� (��A  p-� +����
  Tw���) 7%�) ��+�!8% �A  ^�V��  t5� (
,��.��    "qq	� Bqq'��?qq,  3
,�4qq�.�� -�6qqK ;.�� �qq� B4qq�^7  $��qq, �.�qq	 $��Tqq*     ?q, $��q, 
��q@� ?q)�G% �q� ?]D�)�  .�� 3-�+���qq7 �qq)���< �� -��qq44�7 
��qq+;�� ?)�G% � 
	�)�  $�%-�(��` I<� �6� ?�<�* ��+ ?,.   
,��.�� "	� ��@,?,  
�6q)a  q* ;��G�.�	 $�����2 
	��, $��, ���.�,  $�  �� �4C(7?,  �6q0� ���#�q	� 
> $�J .   3���>�q, � 
,�q�.�� m� ?)��� 3W��6�a   ?q+ 
���6qa B44(7 ?, "	� ���O�;.�� $��, "	� Y.1 $��T*.     .� [4qq2 !�qq�.�� "qq	� Bqq'��X4D� ����0� ?, 
,��.�� E4�'7  �7 ���, ?���� .�4� g���� ���,��.  ! (	�.�,�.�	 
 $�   ��,��qq+ $��qq,  �qq)��� 
qq#��^� $�qq%:  1 ( ;�� �qqq)��� -�qqq84	97 
qqq	��,"H�	  �q� 
���H�	 "4(`� � w5�]� 3 �.�	.  2 (  "qC� $��, g���� .� 
�	�@< ?4@7  ?q+ 3\�H 
��. �� 
���H�	 "4(`�&'a �, Y�G5 -�6K ��   {�qQ 3�q%   � �q% ?0=� �6, �%�6H ����% �%.  3 (  � 
7���q=� -�q=4=O7 .� 
0^,/ �q�  ?4qqK67 ���qq	 E��qq� 3
qq]]^7  $�qq%  
]]^7?, "	�  -�a6`6� ���,�� ���>Y�G5 -�6K �� 3�v��.     �.�q	 mq� �� 
���H�	 m� 
	��,?, �6Q      3�.�q	 -�q4�GJ E��q� 
q�+b.�� 3"<�, "	� 
2 � $��+ . ���8*     �q��<��+ �q, Xq<�67 ?q, z6)� ���.�,"	�.     
q	��, mq� E��� $���.�, B4)�?0=� �� $��(,�  $����,  U�q% �, "	� �.����    �q� � 
���H�q	 $�4* ��q*��+   ?qq0=� ?qq4@7 $��qq,   3Xqq4D� $�qq% F�4=� ?0=� �, ?8��=� � $�),   $�q% �6J6� .    �q%.��7 E��q� "q	� B'���qq��, Gqq4� .?qq0=� 
�qqK� U�qq%  3�qq% $������ � -�4�GJ 3F�4=�  E,�D $�%  "q	� ��@, 
> ���: ?+ "	� �6CD�6� B44(7 ECD .�.   q��.�, ;��G* "	� ��@,  E��q� �   � ��%�q0� Eq,�D �D�6� ?, ��J��
���)%�� Y�G5 -�6K ��  ���,�� �% �qqqq��, $���qqqq@/� � �qqqq4�(7.      
q]]^7 �q� 
7���q=� -�=4=O7[^, ���,�� 
���/� ?+ 
��J  $�%    
���H�q	 mq� �� �q=� �� �v��  
qq� Y�qqqL�� 3���� �6qqJ� �6qqq�.    [��q�.> � B�<�* ���D ��(� �� [�62 �L)�� �� W16�(� -�84	97��
qqq�� ��  �6qqq�) �qqq, X,�qqqV�    �),��.5-1-2.(                                                   1- Structural Survey 
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  Tw���) 7%�) ��+�!8% �A  ^�V��  � ( 
6�.>�.�	 $�       Y�qL�� "q	� Bq'�� tq��^� E�1� ?,�6� .�)��� :X4D� ��/�    
���H�q	 ?q, �7 �.�	 ��  -��@� �, ���<� g	67 "	� Y.1  $�% 
]]^7 �6� Y�L�� �7.  
> ���,��    
q� E��q� ?q�   � �6q� 
>  
�� E��� ?�   "q	� Y.1 �6� U�#� �6� $.�	.  -( �.�	 
,��.�� $�       Y�qL�� "q	� Bq'�� tq��^� E�1� ?,�6� .�)���:  1 (  g���qq� � ��qqJ� 
,�qq�.�� � Xqq4=O7  "q���=� B44(7 $��, �.�	 �� 
���H�	�����4D�,  2 ( ��6qq� �qq)���1   g���qq� $��qq, �qq�� $��T*��, t��^�  ) ?,BS EN 1991-1-6  ?(J����6�(  �6� B�� ����O�     �q% �vq�� 3Xq4=O7 "	� \�H �Z��2  Y�Gq5 -�6K �� � ?�<�� R8: �,   $�q% ��q*��+   Bq'�� �qqqqqq)+ 
qqqqqq7��44�7 "qqqqqq	�.   
qq,��H .� 
�qq	�@<   �qq)�.�4� $�qq% ?Q6O� �� "���   ?q+ �� U��Q� $�%     �Z��qq2 ������qD "qO7 "q	� Bq'��
� �^0� 3���, �)+.    ?q]D�)� "q	� ��@,    -�qaPQ� .� �q% tqq���  ���#�qq	� � � ! 3tqq5� $�qq% �))+.  ����     
q]]^7 ��q+ Bq�� .� 
��q% .� �qqqq)7��Ca : Xqqqq4D� 
qqqq	��, ?,�J �J
�   b�q7 3�q%  
*��6qH   3�q% 
*�qq�>�,  hqqH 3�qq% 
*�qq�  3�qq%  
*�4	62
*��6H � !6�    7-4-2 >8� Z��u	  Y�/)% "	� ��@, {�Q $G�� 
���4� ���.�, 3$��<� -�(5�V�  g=<?,0� 
�6)a
Ĥ �%$ 
> .�    ���� �6qJ� ?q� �� �6� ?�<�* �e�. 3���  E�a �� "	� B'��$�/�� g���� �%� ��.  ;�� $�% �.���� *$�4 � "C� � -�aPQ�
  ��� 3���, -��#�� ���67
� ?4K67 �6� R	�)��  ��q� �,g�    �q7 �q��, 	> �VHR4  ?,���<�$ �.���� ?+ *$�4 �% -�=4=O7 � � Y�L�� ��
  3�)%�?,m7 $�%��+ $��, �v��  3��#� ED��: ?, �	�, )�, X,�V� �),��. 11-12.(  M��
+��-  �), 11� �),  13 ?4K67 
��% �����, �
)�� ]^�
 
� ?���� �))+.     
���q4� �q��.�, "q	� ��@,   �q, X,�qV�  �q,  �������q	� BS 5930: 1999 + A2: 2010  ?q,  
�6q)a  mq�  �q)���< E4�'7 ���6� I�J ��>$ �aPQ�6� Y�L�� - � �?,?�6* ���, $� )�� ?+"4 � �VH ?, �� �.�	�.����4  -�6K �� � . ���6� E��� Y�G5�� ���,:  BC�- ��%�0��  D- 	�.�,
 �G�m��  E- �.���� *$�4 ��(,�$�  <- [+�� � �%6�,�7 WP�� UT: ��, �%$ "4(D6� B44(7 "8,.> ?��J .� b���VH ��6��  
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� �w5�] 3(��` �)���-��  G- ?�6�� ����,$ � .�
*v� $�% �K�
 ��,$ .��
,�� 5���:� -��VH
 ) ���J5(.   ��!=5- ( ��� $�-/� (C�/�O� <��Q" M��� �'� ��;� $
 (*�� M�A !�-) M��+��  (*�� ( ��� (C�/�O� M�A�Q"  $6J E��8�  ��L#�� ����:� � 
8#)7 $�6% "4#4+  ����82 ��4� $�%
�  �y� � 
�	 -���^,  -����. � 
5> -�,6	�  $���4, E��6a �.   �� !> -��6�O�!P`�< � ",6Q�  $���4, E��6a 3
�6, 
�	 ��6� 
�^	 � �.  
)4�.��. !>  
*�65> 
,��.�� ?,�J $�% ?7 �� ��� �J B40�  "H�	 �� ���#�	� ��6� w5�]�  U�45� � 
��4�4�  �.�	 -1�]7� � w5�]� $�  �� 3�6������4D�, "���=� � g��  $���@/� B4: �� w5�]� -��44�7 �� �.�	 $.�8@, $�  .�	�VH w5�]� &C:  ��t4(` $��J� � "H�	 �7   w5�]�$��'=��a  
.� !�^� ��6� 3U�45� � 
��4�4�  ��� ������@/� ���	 � �% �%  
��4�4� ��6� ���	 � !�	  �	 ��6� �6J� ����:� -�6K ��
 3?, ���� 
�6)a Y�L�� 3"8,.>m� 	��,
 �v��  �GJ �q, -�q4  � B4q4(7   �6q�  ��6�
� ?4K67 �6�.  7-5  ('����x��	 %@��l� w	8  �(���" �A  
,��H .��, � ��)�> �� 
5���:� UP�H� .� $�4*6�J $��,  Y.1 3
�'5�� $�a�� � R��^7 �Z��2 .� E=�8� 
��%� bP�� � g4O� g���� .� 
���G* 
���4� ���.�, .� &2 "	�  �6q� ?4@7 $�@� 
���C� � -�G4@L7 � U��Q ) �),��. ?, B4)M�%9-3-2  ?(J���6��.(  7-6 Z��K   ��i��� � �A���+  @7?4 ;��G* �, �% 4�GJ?�<�� -� "45�(< B�� .� EK�: $�% �% 
� ?4K67 �6�:  BC�- $��<� -�(5�V� ?��J .� 3 
�4��, ���e��� ��6� -�(��` �4567�  D- 
���4� ���.�,3 E��� `�("4 �(<
 ��*��+  �
���H�	 �%3 "	�� 
�4��, "4(`�   �q	 -��qVH ��. $�  � ����@,
�  E- 	��,
 ��� ?�6*�%g� ?Q6O� bP�� � �%  ���L� ) ��6�». « �),��. .�6-2 �),��. � 7-5(.  
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+��- [42 "	� ��@, �^7 ?�6*�% ���� .�R� 3�6� E4�'7 
�4��, .� �,B�  7�6qK �� 3��:
   ?q+ ��q*��+  ?q,  �6qQ   Eq��+ �qq��, ��qq0� ��qq4��, �qq� Eqq4V(7��qq, Y.1 -����qqD� 3$  
�qq4��, �� Eqq��+mqq� �'7 Y��qqD� ?qq����,
qq�4 �6qq� n�� )�qq, X,�qqV�    �),��.8-1-2 8-1-2.(  &�	 "	� Y.1 m�  ;��G* .���*��+ @7?4 � ?+ �6�B� J��H
  �%��4*�,�� �� . ;��G**��+�� ?, 
�6)a   mq� �)	 »$��J«1 , -�aPQ� �% � �6� ?�<�* �e� ��?+ $��04 2 �,"<�04 �Z��2 ?, "	�  �q�> 3   ���Gq<� 
> ?q, 3�6� �H� ����4 ?�% ���*  3��+ �4*�� $�%?, 
�6)a 0^,
 ��, -�aPQ� ��0��� .�$ ��*��+� ��4* ���D 3  �6Q ��  .� �Z��2-�+���7  �7��J� �6� ���#�	� 
> . �.  8  �!	a�� $%���� 8-1 <��s� � ����!%  8-1 -1 I�l MK�� ^+�%
 � &�'M  R��^7 �� 
�+ R��^7 .� ECD "	� ��@,
�GJ  ���� m� z6,�� 
��.�	 �� ���<��+ 3
�()K �.�	 �� 
���H�	  
�4��, � ?4�^7{�Q $G�� ����� ��J� � ��@)042 ��� .  ?q+ "q	� B�� ;�� B�� .� U�%     �.�q	 �q� 
���H�q	 �+ "4(`� .� 
�()K 
7�4��a WP� �6H"45�(< 
> �� ?+  �%»��(< « ?, �)�8% ���D�, �� "4(`�»��(<�4d « �� B4��2 ?, �6� E��C7 �VH wV	 B��7.   
�4��, B4, �*���*��+  ���, 
���. ?�K�< R��^7 �)�, X,�V� �),��. 8-4(
�)� �� 3    ?q����, ?q� ?q, ?q�6*  $� J ?, ��� n��H ��� .� ��/�	� m� ?+ �)+ �44�7��@, $�       ?4qK67 3�6q� Rq��^7 �q��, Y.1 ��qL� $����q,    �),��. 7-3-3 � �),��. 7-6 �6� ��C��.  {�Q $G�� ����> �   Y�qL�� -�84	97 
�� ?�8, .� [42 ?+ "	� $�)���< .� 
��� -��VH UT: E��� $.�	 
� �6� . 
�4��, � 
�4V(7 
7�4��a ?����, �� .�	�VH ��6� 
���7 "C� � 
��	�)���*��+  
q� ?4K67  �6q� )�, X,�V� �),��. 8-1-2 .( �� 3���� 
D�, $�VH 
�45� �% ?, � �J �% "	� ��@,��*��+ �6� �^0�.  M��
+��- B�<�� $��,  ��04, -�aPQ� !��+ ?,»      ��qL� 
��q+ ��6q	 � 
��q+ n��qH ��� .� 3
�q4��,«     ?q8	6� gq	67 ?q+  3"	� ��� �0�)� 
�4� 
�	�)@��6� ?(J���  [21].   "	� ��@,?����, ~�O�� � I<� $G�� ��� ����82  �%�,  �e� �� Y�q* E:��� B�<�*  ?q,  Y�q*  Iq<�  ����q82   -�6qK ���T2.                                                   1- Live 
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�4��, ?����, ?4@7��*��+   
q� ?4qK67 ��+ ��@, ?� �% "����� $��, ���<��+ m�+ �,  �6q� .   ?q����, Bq�� �� c���7 "45�(< .� m� �% � -�84	97 IVD ?��J .� 3
�K� $�% ���, �^0� 
�4��, $�%.  8-1 -3 �!	a�� Z��K    
�4��, ���� ?+ �)+ EK�: 
�)4�Q� ���<��+ "	� ��@,?, �6Q    "qC� 
�4q]#7 ;��G* m� �� X4D� � E��+ 
� 
�0� W�=4D� ?+ "	� ��� "45�(< ?� �%�  
��% X,�V� �),��. �,8-2 �7 "	� ��� Y�L��  �� 
	�	� -��VH �%� [%�+ .
� ?4K67 �6�  ;��G*��, 3
�4 W�=4D�   $�%�q��42 -�q4�GJ E��� � �)+ 
�4, �� 
�4��, ���8*  
5���:� ?, z6,�� �� 
)��� 3
��P	"8�. g4O� ���, R��^7 �6Q ��.    
q#��^� $�%�q)���< 3
> B	 3
���H�	 �� ?��H��+ "4%�� ��6� �� 
�+ 
O4`67 B4)M�% ;��G* B��   ?q+  W1���:�"	� ��� Y�L�� �.�	 -��44�7 �� ��L� "H�	 �)��� ���a �44�7 �% -�4�GJ � �%� ?���� $� .?0=�   �q% ?����, �  3
�4]#7 $�%?, �v��
> �%��7� � -�84	97 ?+ 
� 
� 
�0� �� ?��H��+ $�%�y< �� 
)4�.��. $�%  3�)%� �)��, ;��G* ����%.  8-1 -4  Z��K  ��i���)�	�_/A $� !����&  7-6 +-) $�=��%(  
	��, $��, �6�8� 
��.�	 �� ���<��+ "	� ��@, 3
�4��, ;��G* Y��7� .� &2  ?45�� $�%��*��+   -�q=4=O7 � �%� ���D gC7�� E��6a ��4�H� �� �� ;��G* 3
���H�	 �� B4�. 
*�65> .�)%��% ?, ;��G* B4)M�%   ��q))+ CDM "+�� ?, YPa� � ?]D�)� .� ECD -�aPQ� n�� $��, �6� ?���� 
�*�))+.  8-2 �	C��, �!	a�� M�A  
� ?4K67 �6� 
�4��,3 "45�(< E��� 
��%  ?+ ���,  "q45�(< ��q��4*�,�� .�4� -�6K��     ��q0� Eq4�'7 $�q% 
�CD ��/�	� 
�� n��H ��� .� E45� ?, WP�� 3)�, X,�V�  �q),��. 8-3( 3 �q��, .  -�6qK ��    "q	� �q�@, 3Y�Gq5 "45�(<  3���, 
> ?, z6,�� -����D� � 
��	�)� E��� 
�4��, $�%?, 
�6)a ����:  BC�- ��J  3$.�	��]7� B4�.1;�, 3 E,�+ IVD �  $�%$6D ��0<       IqVD �q, 3Rq��^7 ?q=V)� .� n��qH z�=� ��  ?���� � 
�K� h48=7 ?C(J ?, ���� EO� �� 
���J
> �% 
� n��H ?C(J .� ?+ ��6��  D- ��J E,�+ $.�	  $�% t4(` ��0< g	6�� � t5� �), -����D� �, ?+»��(<�4d «�"	� ��0�  E- E,�+ IVD  .� R��^7 ?=V)� .� $�6Ca $�%
���H�	 �%�
�� R��^7 ?+ 
 ��6��  <- $.�	��J � IVD ����> �� $���V`� $�7�, ?, h4=�8� 
���J ��+�                                                   1- Earthing 
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��4�4� ��6� ���	Bd�� � �%�4	� ?��J �%�  G-  $.�8+�2 � ?4�^7Y��7 ��J
Ĥ �%$ ?565 ?'C� .� 
��4�4�   U��qs � �% ?q, ?q�6*     �qe� .� ?qa6�L� ?q+ $� ���, 
�)H 
��4�4��  H-   3�qy� �� ��(��� E,�D $�%.�* $��: U��s �� 
.�^� ?�6@7 � $.�8+�2 3?4�^7 $��q, �Q� 
�q)4  ?q')�� .� ��-�(� ��
 �)��67 � ?���C����6�  I-  ?4�^7Y��7 ?J67 E,�D !> I,�)��  J- ��J   UTq: �� 3R��^7 ?=V)� .� n��H z�=� �� .�* � !> I,�)� $.�	 
��q8D  ?q565 .�    � -1�q]7� 3
q0+ E��C7 �%� +- ��@� $.�	��.> ��4Hx $Z��� ��� ?�.� �� $6D $�)< -1�]7� �� ��� X�(� $�%�  q-  "	� B'�� ?+ $��6� 
��, B4, .� �� UT: -��VH
�8�.   ��qL�� $Z6q56���� � [7> 3��L#�� 3
��4�4� 3 �))+�  �-  "8,.> UT:)
�)� ���, 
��� ?� ( ?4@7 3UT: Y�a -�6K �� ��"�Pa »$��: "8,.>«.  ��4* ���D ?J67 ��6� 
�4��, Y�/)% �� "	� ��@, ��. I��)K ?, z6,�� -��VH �)��� 
7��VH:  1 - 
��4�4��  2- 
'���'5��   3 - 
������  4- ?�8% $��   5 - I��)K 567$�4�   6 - n��^�	� ��6� 
��(��  7- $��>�< �Td ��6�
��   8- -16]O� ����@,
�   9- -��@�.  
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 G��" ^+� &�1   Y�L�� .� 
�)4�Q� $��,Y��7 "45�(<    "qC� � "q8�. g4O� � 
)��� 3
��P	 B�<�* �e� �� �, �%
>  �q% 3  �q�@, "	�  
�4��, -�4��a �)��� 
��+ n��H ��� .� -�4��a{�Q $G��  ��6� ��J�. "	� ��@,  
��+ n��H ��� .� ;�� !�^��� �6O�. ���6� g	67�� �6� ���� �PQ�:  BC�- ��� ����:� ���, .�4� ��6� 
��. �% ��L� $.�����  D- ��� .� �(, "45�(< ���8* ��L� $.�����  E- $���@/� -�� �6Q�  <- ��/�	� 
�(< "4(`�.   Y�/)% "	� ��@,{�Q $G�� 4	97 R��^7 $��,n��H ��� .� WPCD -�8    ?q, � ��q(< W���L� 
�4��, �)���< 3���  �6� ?J67 �4H97 
��. �4�97)�, X,�V� �),��. 8-4.(  8-4 (��%& �	"n� �m�  
�)� ��@, "5�: .� G4@L7 m� 
��+ n��H B4, ?�  B�� B�<�* �e� �� 3���, 
���. ?�K�< 
> R��^7 � $����, 
� ?4K67 ���6� �6�:  BC�- � $6J g���� R4	> $�y< 
�	��  D- -1�4	 n��H � �����  E- ��/�	� �� �6J6� ��6� 
��4�4� "45�(< �%�  <- �.�	 ���. $���@/� 
.�^� � �%�  F-  3$�����2 [%�+?, 
�6)a 
2 t4(y7 ���� ?4'7 $�ya� � �% 
%�*�  G- R4	> ?,�` .� 
��� 
*����  H- [%�+ "���=� ?4'7 ?�<�� ��* 8,��� �)��� "D6� $�%"�  I- �/�� $�%�J �� U��]� ���	 $��, -�G4@L7 
H�, -�(VD �)�<�% UT: )����� �� "<��.�,(2.   
� -��4�97 
�G4� 
� ?4K67 �4H97 
��. -�� ?, ?�8, ��. ���6� 
	��, � ���, -��#�� ���67 �6�.  1 - ���� ���D 
> �� -�84	97 ?+ 
V4O��                                                   1- Mothballing 2- Cannibalizing 



  
IPS-C-CE-355(1):2023  �������	� 
�� 
���� ����� 23588 ) ������( :��	 1402 49 2-  ?45�� 
�4��, 
�G4�)
�GJ �� E��+(�  3 - �� .� ��>�4H �� ��� "	� ��� n��H ��  4- �6% � !> �4�97�  5 - !> .��7 -��44�7�  6 - 
5���:� $��',��H�  7-  �4�97» hJ�@7m4��*��«�  8-  �4�97» hJ�@7
�8�.«�  9- [7> .� R4	>.  9 �'��)(� �' <��Q"^& �M 9-1 <�	*
   m8�� [%�+ $��,;G����< {�Q $G�� ��0�  [q^, .� m� �%     "q45�(< B4q: �� �.�q	 $�q%   $�q%  3Rq��^7 E'� �4^07 
*v�� � �.�	 $�% [^, 
(`6� $�����2 
,��.�� E��� $�  3�.�	 
�+ $�����2 � �.�	 .� 
��% 
� ?4K67 �6� . .� $�4*6�J ?, m�+ $��, -�aPQ� B����< ;G��{�Q $G��  ��0�  �6q� ���#�	�)  �q, X,�qV�    �), 0 .(3U�% B�� ?, 
,�4�	� $��,  � �6� �^0� B4�. �7 $��T*��, EO� .� ��, ��=��� $�%�48� "	� ��@,�6, �%�6H -��#�� t��^� $�%��, "O7 
> �K�)a � �.�	 ���<� "��� ?J67 .
� ?4K67 �.�	 �6�  �� ?+ 
��% 
> �% ?45�� 
	�.�, .� &2 ?�K�<P, ��, ��=��� $�%�48� "84� ��'�> WP��+��6� 
��	�)� 3 . ?q,  
�6q)a �  ��q� �.�	 $�% ��� ��4�62  �, [+�� t=	 �� �%  �� 3!x�+ $�%�.�	    ?q+ 
��q%     3"q��� 3�q44�7 
�q���a �6qQ �� ��@, � $��T*��, [��G<� �� $�,��+ �44�7 3;��8* ?���� $����, ���.  9-2 7R) (��'��) ( ��� � ^&�' M�A M�  9-2-1 ^&�'  M��!����� $� z�.O ����: � �A  
*v�� "	� ��@, �.�	 $�% 8: $�  ��qL�� R��^7 �� �v�� -P'0� "	� B'�� ?+ $���6� � $�����2�� ?, F� �6� �^0� 3�)+ . "	� B'�� 3�6J6� �.�	 �6� �4�97 $��, .� ����0� 
q]]^7   
q	�)@�  ���#�q	� �6q� . ?, �6Q 
� �6J� ?, ��. E�1� ?, ?+ 
7P'0� 
��	�)� 3�v�� 
� ?4K67 �)�> �6�:  BC�- E'�
*v�� � �K�)a 3 K� $�%�.�	 E,�=�� $�����2 ?, ?+ $���6� E��� 3
�   � �q% 
���H�q	  �q%   gC7�q� {PK� � �44�7 ?�6*�% ?��J .� 3"	��  D- �.�	 t(` z�=�  � �%
���H�	 �%{PK� � �44�7 ?�6*�% ?��J .� 3�  
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*v�� �.�	 $�����2 $�%  � �%
���H�	 �%
*v�� E��� 3    �4�9q7 B4q)M�% � ���J $�%
>  �q%    �q%�), �q, � �.�	 ���L� $�%�  <- 
*v��  
'�G4< $�%��*��+?�H�	 �� 
(4CQ 3  B<� ?+ $���6� ?��J .� 3��� "q	� ���  
q� �    �q, �q)��67  3����T/, �4�97 $�����2?, 
�6)a B4�. ?, �����@� ���6� ����1.  �.�	 
��	�)� 
� ?4K67 ��. ���6� E��� $�����2�� ?, F�8: �K�)a � �% �6�:  1 - �.�	  ?+ 
��%t+ 
> ��  X�(� G��> �, �%"	� ��� 3?, 
�6)a �42 ����   ?q+ $�	1�, $�%�47 .� 
�G��> $�% ?4'7 "	� �.�	 $G+�� ?�8% 
�0%�*�  2- t=	 
�,�+ $�%�  3 - �.�	 ?�	62 $�%  �)��� 
��0d �� $���Q ���6@* $�% �%�C)* � $��  4- t=	 �.�	 $�%  ��+�y<�  5 - �)�, ��#7�� �, $�%��C���  6 - �.�	 ?�	62 $�% �[)7 "O7 $�  7- 
���H�	 �%$  E��� 3I#7�� � ��#7�� h+ 
���2»?����	 
���H�	 $�% «�v���  8- �.�	 [��� �, 
��% F6D �)��� ���(���� $�% ��6+ 3?��%��)� � m7 $�% !�D � �%�C)* 3�%   mq7 ��7�2 $�% ?��%��)� ���  9- �.�	 t=	 3�% t+ � �% E4� ?, $�����2 $��, ?+ 
��% ����� ?4'7 �%��@��  10 - �.�	 [42 ��� �, $�% ?�H�	�  11- "s�#: $�%��� ����  12 - �.�	 [42 $�GJ� � �% B�, �� WP�� 3��4)7�  13 - ��Q $�GJ� B'5�, �)��� 3$� ��� 3�% B4/)	 $�%G4��D �� ?�2�  14 - E2 ?(VD $�% X�(� � 
00+ 3$��  15- �%6�4	 � 
.�^��  16-  ?+ 
��%��6�� � IQ�=�� $�%��6��ECD .� t=	 �, t+ �� �%  ��@� �%	� ���"�  17 - �.�	 E4� �)��� 
���	� �, ?+ 
��% 
� $���@/� �%��@� ��6��                                                   1- Ground anchors 
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��% 
� h%��< �� ���L� $�% 
2 �)��� 3�))+ F6D � �% �%�  19 - �.�	 �.�	 ?, $�����2 $��, ?+ 
��% F6D �)��� 3����� .�4� ���L� $�% �%.  M��
+��- 
� ?�<�* �e� �� ?+ $���6� $��,  � �6�����   .� 
��q% �64q�       �.�q	 B4q)� $��q, Rq	�)� Rq��^7 $�q%   3
��q%  ?q,   �),��. 15-2  �), � 19 �6� ?(J���.  9-2-2 ^&�' M�A��	� M��!����� 7%�: M�  �.�	 
5���:� $�����2�� E�a B44(7   qVD ?q��J .� 3$�   ��q, ��q=��� $�%�4q8� I   
��67�q� � 
.� �4�9q7 3  "�q8D  $�%�48� �� �%��4� ��L� I�.67 �� �.�	 �����4D�,��, ��=��� 
� ?4K67 �/�� �6�.  �.�	 $�%��4�  
��	�)� "	� ��@, � ��6� $�����2�� �a�, "	� B'�� ?+ $���6� .� �)7��Ca:  BC�- ���(���� [����  D- ?#56� � 3�%��4� 
C��J $�%"<� � 
��	6� $�%��, �)�� 
�0*�,��  E- ���6�� �, ���� $�%��4� ��� � ���L� bP�� .� 
)4�.��. $�% $�6Ca $�%�  <- B4�.��. $�����2 �, G��+�H $�%��, �4�97 �%��6�� ���	 � ���L� $�%�  F- ?��2 �4�97 ���6�� �, I�� $�% ��Q $�6�a $�% $��  G-  [)7 �a6� .� [42 $.�	��.>�/�4��&2 
)�, $�%�47 �� �% ��40+�  H- G+�� .� n��H $�%��, �)��� �,��, $�%��6�� �� $�6�a $.��7��.  M��
+��- >4�B ?��� �.�	 $�% $� �2��� 3?,�v�� �������	� BS EN 1991-1-6 ?4K67 ����� $��04, $�% .  9-3 ^&�' �	�x� M�  9-3 -1 �	�x� (���&��   
> .��, "�a B4)M�% � 
�(< g���� B44(7)?, 
�6)a ?<�`� 3",6Q� ���� ����   [q7> �q� ��,    � ?,�q` 3$.6q	 R4	> ��L#�� .� 
��� 
*��� (
� ?4K67 �.�	 .� �6� .
,��.�� "	� ��@, �6� E��� �� ��. ���6� �%:  BC�- �v�� R4	> �% ���'7 -�(<� � ���8* E��� 3
���H�	 "4(`� � ��J� � "H�	 E'��  D- .�	 �=� ?�6*�%� 
��	�)� $� ����42 �)��� 3  �%�),��@� ��$  �6=#� $�% ����  E- 
*v�� E45� ?, 
���H�	 ��> ?+ B��  "H�	 � 
:��Q $�%��(� ��  ;Gq����<     ?q� � "q	� Rq	�)���� 
� $G4�  B4)� �*.�d> ���67;G����< ���,�  



  
IPS-C-CE-355(1):2023  �������	� 
�� 
���� ����� 23588 ) ������( :��	 1402 52 <-  
> g���� �� �44�7 
�G4� ��> ?')�� ?, .�4� [��2���� 
,��.�� 
�6�, �7    .� $��q04, $�q%  �.�q	 
q)���  $� ��� Y�L���  F-  �)��� 3
,��H �� �=� ?�6*�% ���=� � "4�%�"4�,�D ;G����<  {�qQ  $Gq��  ��q0� )  �q, X,�qV�   �q), 0( � 3  ��> ?')�� 
	��,;G����< R��D "84� 
> �*.�d> ������ � "	� �6D65�.  9-3 -2 ^&�' �	�x� ('��� M�  9-3 -2 -1 <�	*
  �, "4#4+ 3w5�]� 
	�
> �% 
� ?4K67 .�	 � "H�	 �6� � �6� 
� ?+ 
,��H �� 
���J� t(` ?�6*�% �7  ���67 [42 E,�D �4d $���<� ?, �6CL� �� �.�	 � ���T/, �4�97 �.�	 $�,��, "4<�s �,     3�q)+ Rq��^7 B4q: �� 
)4, �6� 
��	�)� .� � E�a 
�'�� -�6K ��
�G4 ,��H ?�6*�%
  B4q4(7 "@J �%� "q4   �6=5�q,
>  �q%  ��q,$   �q��� �^7R� �6� �^0�.  9-3 -2 -2 ���  �.�	 �� 
� ?4K67 ��. ���6� 
	��, 
)�, -�(VD � �% �6�:  BC�- 
�K� .�	 � "H�	 �� �=��  D- E'� �44�7�  E- b�7  � 
*��6H�%��/�4� 
)�, [�62 B�^��1�  <-  
*��6H��/�4��  F- 
*��6H &4�4	 
��4�D [)+�� �)��� 3B�, 
��4�4� $�% )ASR(23     1�q, $�q)4�65> �q, 
��4q	 -P'0� )HAC(3�  G-  
��4�4� ��6� ?��:�)���<
�CD $�%�  H- 
����7 ?, X��G7 �4�97 �%�  I- B�, �4�(7 ?�6*�% �4�97�  J- [42 
)�, -�(VD �� b��0� -1�]7� "4(`� �4�97  �)��� ?�H�	
���H�	 �%$ 
�()K.                                                   1- Spalling 2- Alkali-Silica Reaction 3- High Alumina Cement 
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���� ����� 23588 ) ������( :��	 1402 53 �.�	 �� ?�8% "	� Y.1 �*� [42 $�% ?�H�	  ��+ B�� "	� ��@, 3�6� ?�<�* �e� ��?,?�6*  ?+ �6� Y�L�� $� 
����7 �))4C� R4	> �%.  9-3 -2 -3 (�A
 � M+U-, M�A��
   ���6� 
	��, 
)%> � $�16< $�%��+ ��.�� 
� ?4K67 �6�:  BC�- E'� �44�7�  D- �42 3��]7� -�O#K �� 
*��6H ��@� � �% �ya� � �%�  E- ��.  
*�.).� 
��� 
*���)�, � 
> (-1�]7� ���  <- IV=� m� .� ?J67 E,�D [^, 
��� "	� .��  F- E4� 
/����'�  3�%��@�?, 
�6)a  �� ������Q 
,�`�  G- ��2 
��>�� �J .� �%�  H-  3�4�(7 ?�6*�% �4�97 [+����4d � �.���� .� [4,.  9-3 -2 -4 D-a   
�H�� $��6�� -�O#K � {6V	 
,6� -�O#K "4(`� "	� ��@,?,
�)� �v�� � ?� �)��, ?���� $�,��, [= �6� 
	��, g���� � Y�'O�	� �e� .� .[��2�� ?4'7 $�,��, "4<�s ��*       F�q	� �q, �q%�47 B�q80� EqO� � �% ?��47 "4(`� E(� $�%�47 3�% R4	> �� 
���D $�%�47 ���	 � 
%�*�� 
� ?4K67 ���� �6�.  ?, �6Q �.�	 $��, 
�+ 
� ?4K67 ��. ���6� 
	��, 
,6� $�% �6�:  �BC- E'� �44�7�  D- ?(VD
��6H b�7 � 
�� ?(VD�  E- U�'� �%�  <- ��* �%�  F- �42 ���6	 
*�40+ � -1�]7� 
/����'��  G-  Y�+ ?��: �)��� !6� ��8< � 
*�65>)
����� � 
'0H (!6� ?,�  H- 
'0H �� ",6Q� ��� �� 
*�4	62.  
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���� ����� 23588 ) ������( :��	 1402 54 9-3 -2 -5 (���� �C�V%   ?, �v�� ?J67 �, �,��, $�%��6�� "	� ��@,
> �%
� 
D�, ?+ 
�   
��q	�)� 3���L� bP�� $�%��6�� �)��� 3�)��� ��6� . "��^` ?, ?J67
> �%  "	� h@�?,?)4�6� �� WP�� 3"��^` [%�+ ?�6* �% �v�� ��+ 3�%  -�O#K 3�% X4�a $�%��4� �� 
�H�� $��6��.  
� ?4K67 ��. ���6� 
	��, 
��), w5�]� �� �6�:  BC�- "H�	 �6� ��J .� 3.�	��6�� ?�), 3����J�� � U6L� $�%��6�� 3�267 $�%� ��#: �� 
/)	 $�%  ����2 $�% �6�D .� �)	�  D- hH �)��� 3E'� �44�7 
*���  E- b�7 �6�D � 
*��6H 
�� B+�  <- ?�	62
�� ?�	62�  F-  
*��6H��/�4�UP+ � �% U6L� $�%��6�� $�%�  G- �4�(7 ?�6*�% �4�97�  H- �%��6�� 
�6, h��D�  I- IQ�=�� $�%��6�� $�@��� �� ��]7� "4(`��  J- 
7�#56	 ?��: ?��J .� -1�]7� -P� "4(`�.  10 (�)�!;� <��Q"  10 -1 <�	*
  
> .� �K� -��VH ?+ �J
 
����@, ��,$ ���<�$ �97 "O7 ?+�4 ��a-�4 �^7R� � ���D
 *���4 ���
 ��6� .�$  ��0)�	� W1���:� ?+ "	��� (�,��4 �
  3��6��� � "	62 �,� 
�0� [)+�
  �)%��� � !TJ
 �	�)� 3��6�
� 7��VH
 ?��J .� . ���6��� 
� ?4K67 �6�:  BC�-  3-���^, 3�%.�*���  �q%��Cd � ��* �$     q� ?q+ ��q0)�	� Eq,�D
    ?q, �q)��67 -�q�  �q	
 q	�8: 3"4  3�. <m4�Z��C4
�Q�	 3 � �./�� ?#H �)��, ��))+�  D- �� � �%��62 3��Cd � ��*-�(� 62 �, F��7 ���	 "	� B'�� ?+ "	
  �q�    �)q��, ��q��6H �q�   ?q, �qL)� 
�	62 !�@�5� �� ��6� 
�Q�	�  E- �%��Cd � ��*$  ",�� ?+
� 
> ���. ���=� "4	�8: ��L�� ?, �L)� ���67  �6�.  
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*�65> I,�)� "	� ��@,��*��+  $��+�	�)�
� ���6 .��)�1> B�� �% 
� �)��67 ���
  .�   B4q042 $�,��q+ ��*��+ �� �)��, ��6��� ?+ $  � ��Cd � ��* 3
.�^� 3U��s����82  ���q	 ?��J .� �%  �q%$    � ��q� ���#�q	� 5> -�,6	� E�� 
���2 ?�y<
�* 3"	� ����� �J ?, .
� ?4K67 �6� SWMP �, ?�:�� ���	
 �^7 .� ECDR� �	�)� ?, �7 �6� ��J�
� ��*v
 
��% *�65> -��VH �)���
 ))M�% �B4 "K�< �%$ .�,�"<� (�)+ m�+.   3-�aPQ� ?����E�(5��6�	�  -����D� ��6� �� ;.6�> �
����@, � �,��, �� "s�#: � Y.1B�   -��qVH  ?4qK67 
� �6�.  M��
+��- K67?4 
��% ��,$ �
)�� ]^�
  �;�� $�% � ��+B��  �), �� 11 "	� ��� ����>.  10 -2 %�	�d- �AM �� &��)�!;� <��Q"(  10 -2 -1 ^� ��
 M��
 M�A  ����/�O� -C
( +  ?�6* 
��	�)� t��^� $�% ��*��+ 
��% )�. E���B4 
���H�	 � ( "	� B'�� ?+��� �, ��< B4q042 $��+ �)� D�, -��VH � ��� ��65>�����4 ���@,�
 . ���6� ?��J .� 3���, ?�����, �� �� 3��
� ?4K67 �6�:  BC�- EO� �%$  I<�����82 �   D-  �4567 $�%�:��?��H��+ 3.�* �%$ �+m .�	$ C��J -16]O� �
�  E- ���*��4 �%�  <- 	97-�84 ?�8% �$�  F- ��a-�4 #]7?4 !P`�<�  G- �`-�(��  H- �.B4 ���  E��� 3B%>��*��+ �%��C�� � �%�  I- ��*��+ �%$  �)	 ��d.)�6)< ?, ��65> (�  J- 1�2��/0� �%$ �2 3"#�?��� �%$ .67I�G), ��2 3B�  � �%��*��+ �%$ gC7���  +- ��',> 3!�x 3G�< 
��(�
'���'5� $1�2 3��/0� � � �%?�^� �*$�  q- �%��+$ �
��4�4�  �- EO� �%$ 567�4 ��.> �[� -��@��  &- "45�(<  �, gC7�� $�%"8,.>�  r- ��*���0+ ?Q6O��  
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���� ����� 23588 ) ������( :��	 1402 56 z- %�� ��.�,
 "�6* ��  Z- ?��H��+ �%$ d�,�
�  {- �%��+$ Td�+$ 2�� �
�  |- EO� �%$ � $���@/� e<�O�.� " !6��  }- ,�	���4
Ĥ �%EO� ?��J .� 3 �%$ �?5�G� V��D �?)4�  ~- :��J
 �%$ �+ � 
����m4)4 �%$ 2 � 
�'�G2
�'�G2��4�  p- ��.>��/0� �%$ �()K
�  �- ��.>��/0� �%$ 	>R4 	�)�
 S�� ��  @- ���>�8
Ĥ �%�  c- "45�(< �% �%��C�� �$ �02
a 3�X� �),$ 6=7 � t=	"� ����� 6� E���$ :-���64 )	��4 hH..( 10 -2 -2 )�% T$��"��
�	 <�%!" � <U
  -�(��� "	� ��@,BL5 3 D�, -����J � �%4 �����"D� �, �	�)�
�  . ��6q� ��q�  q�
    �)q��, b�q��VH �q)��67 . �� 6�O� 3Y�G5 -�6K-�� U��s � 
.�^�3 GL7 ��6�?� �O7 �E4 * ���D��4 .
� ?4K67 � �6� -��6�OD�,�����4  �� ��� ?, ?J67 �,_� GL7?� �O7 �E4  I<����6 .K67?4 �%$  q]]^7
    Eq=� � Eq�: $��q,  q<� �I    ��6q� ?q�6*�%  3b���VH �)���%��-�(� ?��H��+ �� �6J6� �%$ 7���,
 �%�676� �3 "<�* �e���  �m� �)���< �B�� ��,$  ��+ (7B44 �6� ) ?, �), 12 �G4 �6� ?(J��� .( 3Y�G5 -�6K ��Y�=� $�% "	�1�,�� 3WP Y�=� $�% �#�
  �6�q8�  � ��, .�L�$ 	97-�84 Hx��4 .�	$ "#��4%� ���D ��+ 
���J �� �� 3.  
��/)% 	 ?+$�%��)�4 � U��s � .�*
��4�4 567 g	67�4 
�*�))+
> �% ��,$ T2 "0*.�,?�<�� ��
  �, 3��6� Y�=� $�% z6,�� ��,$  I<� ��6� �� ����0�
> �% /, F��7���4.  10 -2 -3 L���% M-= h���Q"  �	�)�
� I,�)� �J�%6$ . ���6� E��� b���VH�� 
� ?4K67 �6�:  BC�- �=,$�� ���#�	� B4042 �� ���#�	� .� "	���� �%�y<$ ���O��  D- �0�
 ?565 �.�	 �� �% �  E- 1> ������)� �Q .� �.�	 ?, �%X� ?��%� �%$ .�, � ��0� ���8��  <- �Q .� x6#�X� �.B4�  
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���� ����� 23588 ) ������( :��	 1402 57 F- ��8< 5> ��6�
 !P`�< ?��J .�.  10 -3   �'��)(� &�� �(���  <��Q")�!;��(  10 -3-1 &��(��� �A  �� ���6�$ .�� ?+
,�� 2[4 � 
�0� ������D .�
 �. ?+ �%�B4  �q�       ?q, b6'q0� EqO� �� �6qJ6� 
���H�q	 *�65>
 =O7 Y�L�� 3"	�-�=4 �. ��6� ��B4 �/�� �	�, X,�V� 
���H �������	� BS 10175   
q� ?4qK67  �6q� . =O7-�=4  �^� g	67�8���? �6� Y�L�� .8+
  ?+ � -��VH 3-P'0�m8�� I�J ?, z6,�� ��>$  ?�6�� � b�� ��
 � � �)+
 �:� -����D� ���67
Q�4  .�� E��q� R	�)� 
,�q�     b�q��VH ��6q� ?q�6*�% "q<��   � ��q� *�65>
 �%$ .� 
��� �6J6� �0)�	�(�, 3�
�4 �� "	62 �, F��7 3  �q%� Y�qL�� �� .   "q	� �q�@,.�� 
,�q� 5�� ?q4 ��*��+3 7�aPQ�
 5���:� -��VH ��6� ��
 �%� ?����.  -��e� "	� ��@,  .�d>�,�� ?���� G4� R��^7 B4: �� � �Q� �7
�)4  X,�V� ��+ EO� ?+ �6� EK�:{�Q $G�� 3��� Y�L�� "	� .�$��4  ��+ �e� .� G4�,�� h�Pa����@, -P'0� ?, z6
�GJ �)��% 33
   ���qD -��e� "O7 *��4.  ;��G* "	� ��@, ���.�, ��*��+ ) �),��. XCQ7-6 (F�	��, 
	��, �J�%6$ ?, b���VH �6� �0�)� � .�� . 10 -3-2 Z�� M�A �'��)(� h���Q" +�-% L,+ �  10 -3-2-1 f
 D
B	 �� ^+-C
  "��C�� (C)� �% .� !>3
 
�'��  ��65>���� 
��  � "	� ��@,7#]?4  ?, Y�G5 -�6K �� � Iq<� EO�  ����q82  �6� E=�)� .�L�))M�%B4 ?, $�%�),��. 10-3-2-7  �12-3-11-3  ?(J���6��.(  10 -3-2-2 �.�&
  ��e���  �6J�"8,.>  t��^� ��'�� ?,
� ?4K67  �6�)�, X,�V� $��>��� 1(� �/� 3?')�  ",�� 
> UPH�6� .  "	� ��@, Y�/)% {�Q �$G� ��,$ @,.�8$ �� �^7R�3 %�4 ��+$  
��,» q	��,
 ,@ .�q8$ �^7 � Rq�«   Y�qL�� ��60 .�B� 
	��, 
> �7  ?+ �J?,  �6Q=V)�

��a 3  "	�-����D� E��� -�0���.> � $x6#�1 ��,$ 
�'� 
,��  � 
��� 
�0� �
�G4  �6J6� "8,.> E��+���,.   M��
+��1-  3t��^� ��'�� �� 3"8,.>?, �6Q  �� ����8*
���H�	 �% �.�	 �  3�%,?��v� 
���H�	 �%�
 , ?+��	 B4 1960  �q7  ?%� �H���1990 "	� ?�<�* ���D ���#�	� ��6� 3��� ?�H�	 ., ��B4 8,$��4 ��: -16]O� ��6�� .�$ . ���6� "8,.> �q� �� _q�                                                  1- Intrusive  
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���� ����� 23588 ) ������( :��	 1402 58 "	� :�a ?�^7X� "8,.> )AIB(1  3[�62 ?565 �a 3U��s � �%X�  3��K � [7>
C��J [�62 ��  t=	)	
��4  � "8,.>AIB(3 �%��6�$ ?�8, 3!�)Q 3��� ?�<�, �),$< |<�O� 3���� 3.64 [�62 � �%$ �G7
)4.  
� ?4K67 UT: �6�  .� ?Q6O� .� "8,.>
6)< �()K
 T2?�<�� ��a ?, z6,�� ���-�4 2 3$��@)q04 2 $��q4  �)+) ?,$��>��� 2  ?(J���6�� .(���<��+ 2 �
���'���4 �Q�
�)4  �))+ EK�: 5�q/� ?+
 5� U�q4 ) �q� ���< 
q�� �L:
 (» ��6��)�.�4� �PQ� 
��	� «.� ���O�� [��2��   ��q�  �� mq� ����   
��q�. 2 ?�q	64 )  ?q, $��>��q� 3 �6� ?(J��� (� .��L7)'� .��, Y.1 ��VH� .� &2$  2 gq	67 "8,.> 3UT: ��q'���4  ���� .�qL�$   .6qL�HSE �6� UT: .�%��+
�  ?+?, �6Q ���O� .� �6�(�"� �%$ [��2�� �� �7��<
 ��2 g	67 3����'���4 ����$   .6qL� �� �
��/� � �, z��0� 3�6� Y�L���<�+ ;.6�> ?') 
��8+ ?,
  q� Y�L�� �� ��+ ?+
    � ��q� ���� �q)%� Y�q�7  -����D�7��e�
 ��,$ 5� ��(� �� B�<�* ���D [%�+U�4 ���, ?���� �6J� "8,.>.  M��
+�� 2- �%��@�$ �()K
  �Y�=� $�% �6�8�F�	� �, W16�(� 3 �6��D -���G5� � ?,�L7
)� 3B4 ��)%��
�  � �%B4�>  ?q���  �q%$ ��a
 � ?���� ��
 �)%�.  M��
+�� 3- ���O�"� �%$ 5� ��(� �� B�<�* ���DU�4 � ?+ "8,.>$.�4 8#)7 "s�#: ?,
 ������ "	� ��@,   �q: .� [��q2�� )f/ml(2 1/0 ��  R8:�,cm³  Y���� ���� �% ��4  "a�	��  f/ml 6/0 �� :�,R8 cm³ Y���� ���� �% �� min 10  .��L7��)' . ���O�"� �%$ [��2�� (D��
 �
 � � ���, -��#�� ���67.�4 �Q� ?,
�)4 ���� 
�� �^0� �. 
� ?4K67  �6� 3"8,.> �, ��+ ���6� ?�% ���6�8� UT:3 �
)�� �	 � 
�)+��+�� ���<�$   "q	� B'�� ?+ �� �97 "O7�4 
> �% /, ���D���4�y7 3B4 �)+ . "	� ��@,: �� �6%B4 ��a .� �(, �-�4 3UT: ?�6�� ����,$  3�6� � �/�?')� .��
,�� d �� 
> �%�4���`$ ^07�4 �%� .Y��7 ?�6�� ���,$� $�%  g	67 �6% B< $�%.��3  .� E=�8� 2��'���4 ��� "O7 � UT:
V� �%�������	� g	67 ?+$ (7 R	�)�B44 �6� Y�L�� "	� ���.  .� 
>  � E�: ?+ �J Y��7 I<�����82  �%$  "8,.>[��2�� �
  3�6� "	� ��@,����82  �% + �� ?q84  �q%$ ����$ ?�8, �� 3R	�)� R8��, �),$  � ���� ���D.� [^2 $�4*6�J 
> �6� B4q)M�% 3  ����q82   �q%  ?qe#O� �� �$  g	67 � ��� ���� ���D ���6� E#Dm�  E��:����82 ����$  .6L�����% ?, Y��7  q=� � E�: ��)	� �q	 � E��  ��)	�z6,�� ��6� E=�)� .�L� I<� EO� ?,. 10 -3-2-3 ) +�-%(��	/	 �' ��� � +�-%�	,M��	 h���Q"  �*� $�,��+ � �%/�� @L7-�G4 �CD
 � ��6�
��4�4 +���VH
  3"	� ?���T* �J ?,?,  
�q0H�� ��� ���� 
�6)a �.67�2� 3!�	 ��� 3�%�4��4	�G� 3PCBJ 3�64	� 3�%�4�6�O� 3 �%$ �D
��4 6q� 3  #q]7 3�6q^, ��?4  #q]7 3!>?4  !6���  3��Cd � ��*"	� ��@,  �]^�� g	67?�8��� 	��,
 �6�.                                                   1- Asbestos Insulation Board 2- Fibers mililiter 3- Technicians 
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� ?4K67  �6�����82 $�% �
��4�4 GL7 ��6�?� �O7 � Eq4  * ���qD �q��4     �6q� �^q0� �q7 3?q+   -�6qK �� 
�6, b���VH�Q ?� .� 3X� � ?� ?, �
�G4 �)�8% b���VH .���_� GL7?� �O7 �E4 .�� ��
,�� � mq8�  ��q,$ �	�)�
� (7 3-��VHB44 2 -����D�?���4/04 �s�#: �
 � ��6�.�4 K67 ?���� �?4 �$ ��,$ [�1�2 q	� 3
*�4  � � I<�B�� 
> �% * ���D ���#�	� ��6���4.  10 -3-2-4  <��i�i�^K	�-� ^!��
  ECD �^7 ��+ ���� .�R� 3���<��+ "	� ��@, > ?+ �)+ �^0���  ��6� �6J��.67�2 
�'�� T2��   "q	� �q� H �q4 .  -�(0(07 �*��G4�6�  ��� ?�H�)� ��))+��  
q� ��e���        �q]^�� ����q0� .� 3�)q��, ?�q��� �6qJ� ?q+ ��� �6� ���#�	�.   M��
+��1- � "	� B'��.�4  ?,���.�, @L7 � ���,-�G4 � I0(07 �, -��e�/�� � ��6� [,�7 ���0%.�4 ���,.  �� d ?@J�6� -�6K��e�)��4  ��6� �,�.67�2���O� 3"� 	��	�
  ?=V)� ?, 
q� ?4K67   �6q�  
�q]]^�� .� � %�6^, ����0� ?(�� �,��, �� "s�#:�4� Y��D� ?�6*�% .� ECD ?+ 33$�/� 
	��,  � ?����q	  $�q% � Bq��   �� ��q+ �)���� ��L��.   M��
+��2- 8,$��4  I,�)� .�
5���:�  ?��J .� 3I0(07���$�%�4��+6�6�1 CQ
(4 
� ?+   5�(< gq	67 �q)��67 "q4  �q%$  ��q8��
  ��6� G+������  I,�)� � ��6��.67�2 567�4 �))+3  ����*��+ ���� �6J� �% .���� �%
�   D�, .� �q)7��Ca I,�q)� .� �q4/ �%.�q	��'�> 3$ ���� ��6� 3���$ "45�(< H�, �)��� h+
 ?	�� .� �%$  .68� ���. 1> � 
�0H�� ��� 3?565��)� $�% '0H �� �6J6�
 ?��J .� 3  ��6�$�.67�2 56�(�
 )NORM(2 �%���H�	 �, gC7�� ��6� �$ .�� ���� . I,�)�
64	�G4�6� CQ
(4 WP��  
���� .�* G4�
�  �)��67 �)��, ?���� �6J� . 10 -3-2-5 � <��i�i�^K	�-��	  ���D [,�7 ��(� �� B�<�* �%$ d�G4�6��4  ��))+) G��D 
���� � [#), ~����� ?(�� �)����� ��� n�6��
�6�  ?+ ��,$ � ���#�	� z�C7��
 �6� (�
 ��,�), 3���, �y� ���67B� "	� ��@, K67?4 �%$ ]]^��
�  E���
	��,  � �% ;�� $�% �B�� �� ��+"<�� �6�.  M��
+��- d -�(0(07�G4�6��4 7 -���L� �� "	� B'��9	-�84 ��a
7�4  �)����)���<$�%  Y�* E��.�	�16<$� 3?04 .�	$ )G��D 
����( ��)���<$�% ��'�6J$  F6D)�����[#), ~(� ��6+ �%$ �=5�
� ����� 3�� ��)�	�<  �q%$  Q�qC7��
 ) ��� n�6q�� 
�6q�   �q� Q�)�����'5�
84( �)��, ?���� �6J�.                                                   1- Radionuclides 2- Normally Occurring Radioactive Material 
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a6)]� %��(� h02 �)���
 5� �U�4 �?04��)%�� .� 3
� �%$  q�(<
 ��+ ���#�	�3 .��� �.�4 .�� ?,
,�� �4
�G 5���:� -��VH �, ?@J�6�
  �?����	 �%$ 2$�4/04 �� [��2��  -��VH �����. 10 -3-2-7 M��/	� 7%�-: �&  E��6a $���4, 7��6J6� �.
 , �a�, ?+ �)�8%$���4 
�   
q� � ��6q�  : .� �q)��67 -�q��64    
�*�q��2 3���q� �q� �` 3-��0:-�(� 
> �% � S�% ���D
 ��,�), 3��6� ?�<�*B� "	� ��@,   �q, ��q��:� ?,  $��q�4, Eq��6a .�  �� �. �	�. �/��  b�H��*��+ ?,��v� �J
� 5> ��6� ?+
  ;.���2�� ?,�J �J "	� ���3  ?J67�6� .���6� ��$  ��6� ?+ $���4, �	�)� �.
� 
� � .� 3��6��64 �%$ ��+$ @L7 .� ���#�	� ?��J .� R	�)�-�G4 ]^� |<�O�
 )PPE ( 1�, wV	 �$ ]^� "���@,3
 �6� ���#�	�.  �� ���6�$ *�65> ?+
 ��  ?���� �6J� ;6� �6y:��  3����"	� ��@, ��, Y.1 -����D�$ *6�J$�4  �, F��7 .� a6)�� � "	62"4 �6� 3
��6H
�4 �� 	��/4 0+
�4 � �7 �6� Y�L�� ��+ EO� ��$��4 , �,��, �� ��+ $��q�4 �E� )�� �	6��5.��4(1 �6� "e<�O� . B4)M�%�$��4 , ?+ ���, ��*> ��+4$��� �E� �Q .�X�  ;6q� �����   3�q% =�8�W��4  !> ����  Y� �, F��7 ����  ?L)2
> �% 
� E=�)� �6� .�B� �F���  
q� ���. !> ��   ��,�q), 3�q���B� �J �� R	�)� -����D� Y�L��
�  3���� �6J� ;6� � !> ?+
� ?4K67 �6�.  �6J� "	� ��@, � �+�� !>G4 m� =�7 �VH
 �6� � 8+�%
  "q	� B'�� ?+      .� �q��, ?�q��� F�q�7 
> �q, K67?4 �%
�  �� ?+"������ ��)%��$ HSE [24]  ��6� ���	6��5.��4      Rq	�)� -����qD� � Iq�V� ��q� ���� �6� Y�L��.  �� �%�J
� �=, ?+$�� ��8��
  -�60� 3���� �6J��, ��� IJ$x {PK �)���% -��.�   ?q��H �q�  q�2&4   ��6q� �� 6%"�  "0*.�, �
> �% 
� ?4K67 �6�.  $���=, :-���64  ������ : -16]O�
��64
� 3h	 � ��� 3h02 3"	62 �)��� 3 	�, �)��67F6�4  q	��4   �� hqH. �02
��C4 ��,�), 3�))+B� K67 ?, ?J67 �,?4 ]]^��
� 3?, �6Q  R	�)��, 
> �% ��+ ���<�.   M��
+��1- �=,$�� )M�% ��*B4 
� ��: ���67$ 7�265�#8�� E��a
 L)#	�
  ��q* E'� )BSE(2   ��,�q), 3�q��,B� PPE   wVq	 � ]^� "���@, R	�)�
 "	� Y.1.   M��
+��2- 	 �6�	���4 
� hH. ��	 ���67�a 3-P� 3�J> �� �%X� t=	  ������ 6=7"�  ��� 
(4CQ U�45� �,) �)���6� �� 6�$ R	�( ����, ���..                                                  1- Weil’s disease (or leptospirosis) 2- Bovine Spongiform Encephalopathy 
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 ��*��+ �J �6J� �e� .��%6$ . b���VH�� O� .� ?+?Q6  $�q%   ���qL�  �q� Eq=�)�  
> ����  "q	� ��q� 3 
� ?4K67 �6�:   BC�- 8+6�6��4  B,�+)��� -���^,
 ����:� .�(�  D- �$ 8+��4  B,�+)5> ��6� 3����:�
 	62 ��: ��
*�4(�  E- #56	�4 %
Z���4 )5> ��6�
 	62 ��: ��
*�4(�  <-  
���)�6�a .�* B4�97
 B<� EO� 3����825> ��6� � �)	 ��d. 
��(� 3
(�  F- G), -���^,B��  G- �%.�*$ ��I� �#�
 )�0� -1�]7� .�
 @L7-�G4(�  H- � -���^,
��4�4�  I-  
*�6	�<?����	 �%$ [7> ��0�
 ��:$ ��-�(� $�4^C7 
65�% �)���.  �� "	� ��@,  -�6KB�<�� )�B4 $6J �^0� 
> "(	� � IC)� 3 �?4K67 �%$  �������q	� BS 6164  ��q,$ ^07�4 * �, ��6H�, ��%.�$ �a� b���VH �6=5�,"�  �6�))M�%B4 �),��. ?, 11-10  ?(J���6��.(  10 -3-3 <�%�KC� !%���� $,�O �)�!;� �M &�' � �"�' )COHME(1  10 -3-3 -1 �� <PRi%�� � $� }-��%M��/	   ��L��;�� $�%  B�<�* �e� �� �, ��+ R	�)�g���� ����@,
  �6J6� ��� -P'0�_� ,$���4 �)���  ��. ���6� 
� ?4K67 �6�:   BC�- �����+�  D- �	62 -P'0�
�  E- 8#)7 -P'0�
�  <- ��� -P'0�
  ��K � �	 .��� ;�(7���  F- F��	�.                                                   1- Construction Occupational Health Management Essentials 
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�4 �	�� �� �� 3���6�"��� ��� "���@, -��VH
 ��,$ 5�(<"4 �%$ �^7R� H�E4 �)��,:  �BC- �)%��%  
�*�))+CDM  ?, m�+ � ����0� �� $�4�+ [=� 
�q����<��+     -��qVH "����q� ?q)4�. �� ����� "�P	 .
> �% �J
�� , �� -�aPQ�B4 �	��  ���<���"��� 
�  �qs� .� � �))+t� � 
��q/�   �Z��q2 �� %�*>
 ������  D- 
�����<��+ 
� ��P	 -��VH �)��67
  UT: ���� �)%� [%�+�  E- :��Q
� 
� �	�)� �� -��VH �)��67
� , .� �B4 D�, -��VH � ���C,4�)%� [%�+ �� ������  <- 2
���'���4 �K�
 
�  �)��67��C%�� ��"��� ��� "�P	 ?, z6,�� -��VH
  ��{�Q $G�� �))+ ��J� ��  F- 2
���'���4 
� ��� "�P	 ?, z6,�� -��VH ?�6*�% �)��67
   
��*��q+ ?+ ��
>  �q%   ��q(� ��  ���qD 
> �� �����"��� �))+.  11 � � �%P'(�/�  �+ +��,�^� ��
 �� �
 &� G��"  11-1 <�	*
   ?J67 ?,� � "�P	
)��  �� ���<���*��+ ��  .� n��H
> 3?��J .� . ���6���5�� E:��� �� 3?4 
� ?4K67 �6�:  BC�- ��8+
 *�� ��+ ���� .� ECD ?+�4  3���6,?, 
�6)a ��8+ ����
 Y�L�� ��: �� ?+ 
	��, �)�8%�  D- ��8+
 =�8� ?+W��4  �,�)���<$�% �^7R� *���4 �)�8%�  E- ��8+
 �97 "O7 "	� B'�� ?+�4 * ���D���4 =�8� ���W��4 �� ���6�  t5��� !    3�q����� "q5�H� ?q,  
�6q)a ���� Y6�a ���<� ?��J .� 3 � 
��,�a��8+
 �)�8% ���L� bP�� �� ?+�  <- ��8+
  3��6� ;.���2 �� ?+ ?��J .�����82  H�E4 �)�8%.  11-2 ���% Z��( � ��W.�  "45�(< $�% �^7R� ?, 
�6)a ��a-�4 � ?�H�)� b���VH �6=5�,
  ��6�?+ "	� ��@, ���6�% �T5 ;��  3��6� 3�% 	��	�
 @L7 �-�G4 � �, ���#�	� ��6�.�4  ?,[%�+ ��� -��VH
  ��+ .�=,�V����, ?���� ".  
� ?4K67 �6� ��'���42 56�8�4" ��"��� ����@, -��VH
 � �
)��  /, ��q@a �, �� EO� �� ��q4 .  B4q)M�% � � "���@, ?, z6,�� -��VH
)�� .�� �, ��+ ���� .� ECD
,�� � mq8�    7����qD� � �^q0� Rq	�)�
  ��q,$  � [%�+[��2�� : �� -��VHB4  �6� Y�L�� ��+)�, X,�V�   �q),��.5-2-2-2 .(   "q	� �q�@, ���6q� ��$   ?q+
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 2 �6K� 3��6�$�4/04 �% "s�#: �?04 ,��7 x�^7� �,$�4 ��,$ *6�J$�4  -��VH .� �q� �6� ���a� ��0� UT: -��VH .� "s�#:.  ��Pa "	� ��@, 2 -����D� �,?���4/04 �6�a
�:� -����D� 3 
Q�q4  qK�H
   ;�� �q, z�qC7�� �� ) �q%$ (  \�qH �^7R�  ���#�	� ��6�$��,  �.�	�� �.�	 �])a �$  ��: �� ?+�^7R� �6� ?�<�* �e� �� 3"	�.  �� ���6�$ ��� ?+g� D�, �VH�2
 
�   3�q���   "q	� Bq'��  .�qL� ?q���  ��q+$  ��6q� � .�q4  �q��, )  �q, X,�qV�    �),��.11-7.(  11-3 ^���i%  [42 �%��+ Y�L�� .� ��  �� 
Q ?, z6,�� E:���
> Y�L�� �, Y�G5 -�6K �� 3�.�	 �� �%��@�
Ĥ �% $.��   F�q�7 ��,�� �7 �6� ?�<�*�^7 ���> �R� 2$��@)04 )�� 2"<�04 
> �% (�%�y< �$ ��+$ ��   XQ�q)� ��qD  {�qQ  $Gq��  ?+ ���n��H �7  .���*��+ ?����  3�,���6� �O,.  BC�- Y�=� $�% $x  {PK�O�
 �)��� 16�8�
 B'8� $.�	�@� � $����@q� 3  �q% qO� 3g4 . "q8�  � [��q2�� 
���H�	�  D- 
�456�� $x {PK �6��D
�  E- %��$����  <- �O� 
�)+�	
 �%�:�� �$ �6'8�
�  F- �	��  �)�DPa \�^���� �97 "O7�4 3?, 
�6)a , 3F���� 3�����	���4
Ĥ �% ���L� Ed�0� �.  B4)M�% �	 �, Y�G5 -�6K ���� �.�	
Ĥ �%$x $ {PK �2 �)���&4 [q7> -���H 3  ��q0�
   3-�qL� � 
��.�q	 O�g4 ."8� � �
)��  �"���@, /, F��7���4.  11-4 �%��	 ^� ��
   "	� ��@,�%�������	�$ 1�,$ )��"4 ��*��+ ���6�% ���L� . �6� |#: ����   � Y��q� Y6�a ?q,� �vq�   
�q+�6+  ��'L)+ ��+ ��6� �� W1���:�   "q	� Bq'�� � ��6q,   5�q��:� -��qVH .�
   ��6q� Eq<�d .�a� "q�  E�(5��6�q	�  HS(G) 151 [32] 
� ?4K67 �6�.  ?��*�  .� !�)�J� ����d�4���`$ Y6�a  
��*����7 �
� ?4K67 �6����<� �, ��+ ���� .� ECD ��� 3$  "O7 ?+ �97�4 �^7 ���>R� � ���D
 *���4  �6� -�60�)�, X,�V� �),��. 11-3.(  
�'� "	� ��@,  5�(<"4 $�% �^7R�  g	67m�  E��:��u�  ?+�, .��
,�� �m8�     3"q	� ��q� !�q^��� E��q� 0+��]:
 3"D6� ��6�� �� �.�	 W1���:� �%$ 5�(< .� ��� � �6J6� E=�8�"4 �%$ �^73R�  �6q� ��J Y6�a .�. ��#7�� .� ���+ ��]: �% m2 � � ���C���6�%  �7 �6� |#:��u� ���, .� 
�6q� .�   ��q	> ?q, 
>
    � ��q+ �6(qK
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 �2 ��?� �"8'� �� 
> 
�6�, ?+ ���, ?���� .�.���� �%$ 	��	�
 a�	 .� n��H ��"  $�q%  � ��q+ Bq�� ��6� .� 3�6� ���8�� �a�, ��]: �* ��<�+ �.���� ?, R�
  B����6�  "��`� �7� 16�q8
  z6q,��   Rq8+ �� �����.  �� '�
Ĥ �%
�  ?+?, �6Q =V)�
 � 
�'����L� O� ��]:
V4  +�7 3����q� �6J� -�qC4 � Bq��  mq�6+  �q7  ��q,$ � b���VH XQ�)� .� "s�#:��L� �6�.  -����D� .�� �6� Y�L�� Y�G5 -�6K ��:  BC�- ��#:$ ��]:�  D-  "4C�7�	�E� �=�?4  �-�G4@L7�  E- )+ ��J �� .�* � ��, I,�)��4 �� 
> �%  E#D ���4�����  <- a�	 .� n��H ��" $�% ,��� 3��+
Ĥ �%
� 	��	� ?+ ��
 �. ?,B4 � 5��B4  ���< ��� h%��<
 )+) ?�����, 3�  �
> �% ?=V)� �� ��	�$  B������T/,�  F- 	��	� z�=�
 5���:�
  ?,
���H�	 �%��L)2 ?��J .� 3 � �� �%B�� )+�4. ��,$ ��'��a �B��  ��>��+ ���*��+  3 "	� ��@,���� ���(7$ �%$ ��*��+ � ��6� ED��: ?,.�4 �	�, .  �6qe)� ?, [��2��   � � 
)��*6�J$�4 	��	� .�
  ?, Y6�a��*��+ �  �.�, �q�> � "<� 
�*�q))+��    .� n��qH � EqH�� �� ��*��+3 ����$ ���� �%$ [��2�� )��
�4 <�+
 ���, .  � �q, ��Pqa Bq�   Y�Gq5 -�6qK �� 3   "q0* .�  �q%$ )�� 
q�4 ?��C� $.�� ��,$ *6�J$�4 7 .�t�^ ,��H 3
 [7> 3 .6	$  ���#�	� "D�	 ��6�.  ���0% h�Pa .� ���#�	� ��, ��)%�$ �PQ� ��	�
  ?, -��VH
�)+��+ ��*��+  �5�� \�^�� �
� ?4K67 �6�.  11-5 ;S��K	< V�) �e��O( )PPE ( �+^� ��
   "	� ��@, ��;��  ��� !�^��� ��+ B���Q�
�)4  EK�:�6� � ��(� �� B�<�* ���D ?+ mq8�    ED��q: ?q, � ��4	� -�G4@L7 :#�]^� "s
 )PPE(3 :#� "sY.1 7��VH �,��, ��
 ?+ % �,�4 ����'� {�Q $G��  ��� �$�/� � !�)�J� E,�D ��+ ��"84
� h%��< �� 3 �)+.  M��
+��- ��)%�� ?,$ HSE L25 [33]  ?J676��.  ?, ?J67 �,  -��VH���@,�
 � �
)�� : �� ?+ ��� ?�H�)�B4 �^7 ��+R�  ?�% 3���� �6J�
�)+��+  ?, YG�� �62 
�4F�C5 �%$ �e<�O�
 5��?4 � �P+ �)��� R	�)�
)��F�C5 � ['�	� 3[#+ 3 �%$ � �,��  1�,�8%�) . ���#�	�  .�@L7-�G4 s�#:]^� "
 <�`�
 3?,   .� "qe<�O� ��q�� 
�6)a hq0� 3  ?����q	  �q%$  *6q�J$�4  .� z6=	 ) E���
)��� $�%�),��+(�6)� .� "s�#: 3
�@L7 3 -�Gq4  �s�q#:
  q8#)7
 )RPE(1  mq	�� �  �q%$                                                  1- Respiratory Protection Equipment 
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� ?4K67  ?+ �6�;�� $�% �JB�G/�  ��+)� ?+$.�4 @L7 ?,-�G4 �s�#:
 <�`�
  ����q�( .�� ��6���
,  ?�<�* ���D�  ���, R	�)���))M�%4 Y�/)% B�6%?, ;�, �),��. 17-12  ?(J����6�.(  �� @L7 .� R	�)� ���#�	� ;.6�> Y�G5 -�6K-�G4 ]^� "s�#:
 �6� ?���� . "	� ��@, q)�B4 @L7 
q7�G4 ?, �6Q ���@/� R	�)�$ Hx ���4 � ��6� ��'��a wV	 �7 ��6�.�4 �y7 ��B4 �))+.  ���� �%
� VH .�7��
  ?+ "	� ��@,X��Q .� b���7  -����D�7��e�
 {�Q $G��  ��q�3    ��6q� U�qQ�,  E��q� . ���6��� "	�:  BC�- � ��6�
��4�4 Hx��4 �� ��� ���#�	��  D- ���
  -���^, 3��Cd � ��* 3"8,.> 3!�	 ��� .��� ��6�. 11-6  <�%�!d�M���Qx�  
� ?4K67  �6�
���'���42  -����D�$���V`�  �� �� q, ?@J�6��  ;Gq����<   [q7> 3Y�q/)%��.  .6q	$  �q�   ��qL#��  � �^0��a�"� �))+ . "	� ��@, -����D�$���V`� <�+ � R	�)�
  ��m�  ���Vq`� ?����,$  ��q,$  ?q�����<- $�%1  -���H �, ����% 3��� �^0�$���V`� 3
��.�	  $�q%  q�5��
  qK6]H �
   Y�q=� �q)���  $�q%  q�O�
 3 ����+�%$ �� 3E=� � E�:
��� B'8� $.�	�@� � 3
��.�	 !> ��, � 316�8� 
 � 3"q���@, 
q)��  qO� �g4 .3"8� {�Q $G�� �6�. 
� ?4K67  ?����, �6�$���V`�    Rq	�)� -����qD�)  ���qO� ?q��J .�"�  -����qD� ( � 56�8�"4 -��#� �)+ �^0� �� �  ��{�Q �^7R� �6� ����L)*.  ?�% "	� ��@,  E:��� ��6� �� EO� �� �`�: ���<�$���V`� C, ;.6�>))4� � ��8+ ?�%
 � ?+
   ?q, �)��67 ��*��+ ,�)��4 �G4 ��6� I�V� ��+ ;�� .� .2 Y�/)% �� "<�q04   q�: 3��q+
  �� $�q%��+  �% 3mq�6+ ?q04  ��  F��	� 
�6,	�?�4  -���H �, F��7$���V`� 
� ?4K67 �6�.   "	� ��@, -����D�$���V`� ��7 Y�L�� �,
7�)�  ��?�K�<$�% ��, R	�)�$ �)�>
� 
�)+��+ +��*��  �,?���   3�q% ��.>[� 0^,���
 
> �% �Q� Y�G5 -�6K �� �
�)4  z�C7�� .���u�   -���qH �, $���Vq`�   �q�.> ��6q�[�   ���qD *��4.  �� ���6�$ [7> �VH ?+ .6	$ �:� -����D� Y�L�� 3���� �6J�
Q�4 8� ?��J .� R	�)�$�%�4   3���q< R	�)� �	�)�
� 8� 
�� B��� ��%�4J��H 3
 �%
� �� ?, ?+�:
     �q	� 3�)�q8% ���#�q	� Eq,�DE�  �Gq<�[�   �q�. L7 � 3���0%-�G4@ �: ~�#Q�X� {�Q � �%$ ���V`�3$ ��,$  [7>
� ?4K67  �6�)�, X,�V� �),��. 11-8-4 .( �a�"�  E�(5��6�	�HS (G) 168 [34] 
� ?4K67 �6�.                                                   1- Scenarios 
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M  11-7-1 I�l MK��   "	� ��@,.�L� ?��� ��+$ ���6� ��$ 	> �VH ?+R4 �J$ ���� �6J� 3 �q/�   .� ���#�q	� Y�q/)% ;��  $�q% �H 3\ ��J�3�6� ?, 
�6)a  �����J
�  ?+ �6J� ��. ���6������:  BC�-  �� ��+�� �G�m� ���*��4 ��, ��(<�  D-  ������ ��+ �%�y< ��$ ���O��  E- ���B4 -1> 
+�O�� �G� .� ECD ?+m� � 
��.�4  ?,$.�	��J �����  <- Y�* ��+ ) ��+ Y�L��1�, -���: �, EO� ��(.   M��
+��1- .�L� ?���  $��+ g	67 "	� B'�����<��+ �� 2 ��+ ;��$��@)04 2��'���4 .�� F�	� �, 
,�q� � mq8�  � ��6q� .�q4 ���,.   M��
+��2- ��+ Y�/)%3 ?, 
�6)a  �� ������ �G�m� ���  B%>�� %��,>? �%3 ���g� K�H
 �
 �6� ���a� ���67.   ���#�	� .�L� ?���.�  $��+ ��6�� ��
� ?4K67 ��. �6�:  1 - �Q�
�)4  ?+ �6� EK�:��)+��+
 ���O� XQ�)� �� ?+��� � ��+
 5���:� -��VH .� �))+
%�� 3 "q4  � �%��+ "(	�
�  Y�L�� ?+
� �6�3 �)�8% ��*>�  2- �Q�
�)4 � .� ECD ?+ �6� EK�:?')� ���<�3  ���� ?, .�L���     ��q� ���qO� ?q=V)� �� ��q+3  �)q��,  mq� �,	�
 �	�
 ��,$ 97�4�  �K�)am� ?����	 �B�� "	� ��� Y�L�� ��+�  3 - � -�6K ��.�43  UT:�� /)%��%
 �	��  ���<��� 5�(<"4 $�% 
> �% � ?+
   ��q+ �, ���67 �q�  ��q�g�   ?q=V)� ���O���� �97�4 ���T/,�  4- � ��+ �*�.�4 , .6L� ?,[4  .�m�  3���� �#��� ���O�"� ���.
 ��,$ ���� �6J� ���� .  ��,$  R	�)� ����0� "q	� ��@, .�  �������q	� HS (G) 141 [35]3   �������q	�HS (G) 168 [34] 3  �������q	� IND (G) 98 [36]3 �������	� IND (G) 314 [37] � �������	� HSE ACOP L101 [38] ��+ ���#�	�.  
� ?4K67  �6� .� U�% ?4@7.�L� ?���  $��+ ?����m� ��+ ?=V)�$ ��"���  3����B�� ���, ���O� � . ��@,  "	�.�L� ?��� $��+ E���  3.6L� ���K?, 
�6)a Y.1 ~GJ »?����	 � ��+B��«     ?q, �q�� 3�6q� ?�<�* �e� �� �6H$ � �� ��+ �6HB�� ��
	�)+ .
� ?4K67  �6�.�L� ?���  $��+ 
> .�?����	 �B�� �02
��C4   ?=,�q	 � �)+ 5�(<"4 
��. � �%.6L� 3�% �),$ ��,$ s�#:���<� .� "$ 5�(< ?+"4 � Y�L�� �� �%
 �%� ?���� 3�)%�) . q)M�%B4 ��)%�� ?, ?(J���$ HSE  ?��J .�IND (G) 98 [36]  �HSC (OIAC)  .6L� ��6� �� ?����q	  �q%$   �� ��q+  "#� "()K[22] 
� ?4K67 �6�(.  
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 <�+
 ��,$ �%��+$  !�q]��� ?��J .� 3���, ?���� �6J� "D6�  mq�  �q)%��%   ��q))+ 56�8� �, �%��+ "D6�"4 �Q�
�)4   �.�q	 -�qC� |#: .� �$  �q@�5�: ��$  �D6q�
  �.�q	 �$  q: ��B4 ��a -�q4. B4)M�% R	�)7 .�L� ?���  $��+?����	 .��
,�� �6�.  M��
+�� 3- ��,$ [��2�� 
5�67 �%��+$ "D6�3  ?,�������	�BS 5975  �6� ?(J���� ?,��v� SECTION 2    ?q, ?q+»� [��q2� ?��� �%��+$ "D6�« � �����
 �)+. 11-7-2 �-�8%  ���6� ��$  ?+.�L� ?���  $��+?4@7 �
  3�6�"	� ��@, ���<��+ g,�6`  �;�� $�%    �� ��q+ .6qL� ?, z6,�� ��*��+ , {6`� ?, ?]D�)� ;�� �� ��
�4 �)+ .
� ?4K67 �6� �% �� ��, ��+ .6L� -�6K$   �^q� �q8���? �6� ���K.   "	� ��@,L� ?���.�  $��+?,  �6Q. ���6� �6�(��� �6� E��� ��:  BC�- s�?#4 �� ��+$  Y�L�� ?+
� �6��  D- .��
,�� �m8� ;�� � Y�L�� ��+�  E- � ��6� "s�#: wV	 ED��:.�4 PPE@L7 ?��J .� 3-�G4 �s�#:
 8#)7
 )RPE(�  <- �:� -����D�
Q�4 K�H
  Y�L�� ?+
� �6��  F- �GJ-�4 .�	��J$ �%$ D�,
?565 3 0+
��'� 3
'4  � -�84	97.
)4�.���  G- 	��, "	�@<
 -��VH�  H- 
��.$�),Y�G5 -�6K �� 3�  I- .�L� ?���  $��+ �?��� ���<��+ ?, ��+ �����	�. 11-8 )�� <��Q"(  &�<�.	'n�  +�-% �c���O� 7��d  11-8-1 <�	*
  
� ?4K67 �6� ECD �^7 ���� .�R� 3?�6*�% EO� -�84	97 .
)4�.��  �
��6% 3 �q)��� 5 ?q56  �q%$  3!> 3.�q* B#�7 3��,  �?����	 �%$ Q�C7��
 �,�+
 
��	�)� (`� �"4 
> �% ?, 
�6)a ���#�	� ��: �� 3����%� �� ��4��,  7 ���9�4�  �6�)�, X,�V� �),  8(.  ��+ "	� ��@,  -���L� �� ���#�q	� ��: �� -�84	97    �q, -�6q0� .� &q2  �q'5��
  � �q%�,��+   �6q� Y�qL��  � ?0=� �%$ ��*��+ ��,$  �%��+ Y�L��"87 �, �)��� R	�)�� $�% 	�.�,
  U��Q�EH�� � ��*��+ ��,$ �Q�
�)4  .� �6C� ,�+��, E ��� ��(< ��, IC)� �� ��(< �^0��� ��,$  "+��B4�97 "OK 3��, ��))+ ��6� 
L)	.  
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+��- ?')�� �, ?���� ?0=� ?�6*�% � ��m� #� ���� ?V=��4  3"	�XCQ ��� g,�6` � � "���@,
)��   
���H�q	 R:�qK   �q� ���<��+?<�: 
����0� 3 �$ 2 ���'���4 56�8�"4 �%$ �^0�  ����� .� �7-�84	97 
��),��.   �� �6qJ6� ��q*��+  ��q� � EqO� 3g� 
> �% �Q�
�)4 �))+ EK�:. ��8+
 5�(< ?+"4 �%$ �^7R� � Y�L�� ��
  3�)%��J .� ?�2��'���4 �K�
�Q� �6�8� 3 
�q)4   Y�qa .�  ��, IC)� �6J���(<  ����*��+ �)�8% ��+ ���� .� ECD.  11-8-2 '�.O�	 <�.	'n� (�	%&��&  �*�  ����:�
� ��� 5�(<"4 �%$ �^7R� ?, ?565 E,�+ � �% �%$  .� n��H��*��+ ��G, R4	> 3   .� [4q2 "q	� ��@, B4�97 �, ��+ 
�*�))+ 
> �% 8* �7 "<�* F��7� �6� �^0� -�84	97 ���  -�6K ��.�4� 3� -����D:#��s
  Y�L����T2�.  B4)M�%"	� ��@, �Q�
�)4   ?q565 �6q� EK�:   Eq,�+ � �q%  �q% ?q+ 
�  B4q: ��    �q� $����C+�qH $G��+�H �� 0< �^0� 3�))4C, R4	> "	� B'�� ��"	� ���WP�� 3 ��� ��:  BC�-  "+�:��/�	� $�% /)	B4 3?, �v��.� �6Ca Y�/)% ��*�T*  $�%�6�a
�  D-  
7�4��a ?+?4'7 ?J��  
%�*���6��%$ E��: �� .B4�.�� �7 ���44 �
 �%� �    "q+�: �qa�, "q	� B'�� �6� ��+ U��Q� B4�. � b�H�  E- �. ;.�5��/�	� ��+ .� 
��� B4 ?5�^� � ���> ;G�� �� �%.  M��
+��- ���� ���<� g=<$  .� .6L�$����@� � $���%�� �
 #: �)��67��$  ���,�(� �6�a
 �)%� Y�L��.   "	� ��@, E�(5��6�	�HS (G) 47 [39] �a�"� �6�.  11-8-3 )�� c�� <��Q"( 7��
 &� �AM (��-A  
� ?4K67 �6� ��  .� ���#�	� Y�/)%��/�	� $�% ��'�
'4 3?,�v�� =��JE4 �%�.�, 3�%��0< $��)%� �� ?565  �q%$  "8,���R��^7 B4: ��% 3�4 0^,
  .�B4)� @L7�G47
 ��'5� I,�)� -���L� ��
'� E,�+ �)��� �%$  
��6q% � ���#�	��60.  �� )� �6J� -�6KB4 
7�G4@L7 3 "	� ��@, �,B4�97 ��))+  q�O� ��,
 ) �q�  
��,��q+   � 
��6q% Eq,�+  ��q4d (  -�60��6�� � 3B��� 
7�4��a $��,  -����D�?���4/042 ?��J .� ?4C(7 < I��6�
'�G4 UT: � ��]7� IVD 3 �q� 44�7�48� � 	h4  � �%E,�+ �%$ �6� Y�L��.  ,��$ ��)%��
� ,��04  ��, z6VH -���L� �� ��+ ��6� �� 
��6q%  ���#�q	� .�  �������q	� GS6 [40]   ?4qK67 
� �6�.  
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 <��Q" &-'M �� ��S���  $��, *6�J$�4 [7> .� .6	$ �� ��� ��L#��
  .� �6y: ��6�����:� E,�D �:� -����D�
Q�4 "	� .�4� .?, 
�6)a 0^,
 �:� -����D� .�
Q�4 �6�a
 [7>  .6q	$ )GFP(1  �� ��q*��+3   
q� ?4qK67  �6q� .�  E�(5��6�q	�  $�q% GFP�%$  ?��J .� 3�6J6���� ?4C(7 $�% �%�� � ���<�` $  [7> -�q4��a Y�/)% �^7 3Rq�     ���qD ?qJ67 ��6q� *��4.   M��
+��1- � ����:� E,�D ��6�"	� B'� �� 3.�*I� ��^, 3�� ���J ��6�  E��� ��Cd � ��*��  ��6�� ��62 �q)���    ��qCd � ��q* 3��> ��dx G�< ��62 � !6� ��Cd � ��* 3�)	 �)��,.  .��
,�� �m8� �% 5�(<
�4 ��6� E��� ?+ ��(��� E,�D  ���,
� ?4K67 �6� .� 3Y�G5 -�6K ��B� 
,��.��  ��@,  �, "	�.�L� ?���  $��+ �6� Y�L��) �),��. �, X,�V�11-7 .(
�)�  ?�5�(< 
�4[7> �VH .6	$  �� 3��qC, 1�, ���. �7
 @L7 ?+-�G4 	�)�R [7> ��0�
 ;.6�> ��< �  �� -�G4@L7 
> �, ��+ $��, ������*��+ ���C� �`�: 3  "	� ��@,�B� 5�(< "4 .�d>��60.  ��,$ *6�J$�4 )d .�
 
�� 8+�
v4 )?, 
�6)a  .� ������ 
G^� �4� 
�0� �)��(3  q� ?+
   qK �� �q��67 -�6 �% �6J� ?�6* ����:� E,�D ���� [7> .6	$ ���� 3�)+ �4567  Y�L��-����D�  Y.1
� ?4K67 �6�.   M��
+��2- [7> � ��L#�� �VH .6	$ ��(��� E,�D .�* ����:� ��� ��    3�)�q� �q� 
Gq^� �4� .� 
�0�    .� ���#�q	� Y�q/)% �� ;�� $�% ;�,�6% �G4 ���� �6J�.  8+� U��s
v4�	� 3B�4 �� �*�� . "	� ��@, I�?, �6Q R	�)�  3���#�	�?,�J �J ���@/� �$ �6�.   M��
+��3- ��G,� 
H�, E(0� �)��� ;�,  � 
v48+� $.�* $�%m8�� ;��7 3$��6� 
H�, "	� B'�� �% ?+ W16�(�  
�^	 ?, ?�(� 
� �� ��6� ��65� �)���3 ��  G4��)0', [7> ?,.  ���6� ��$ ����:� E,�D ��6� ?+ T: E,�D� U�)�84 �]7 � p�� -�q4��a �, R��^7 Y�L�� �, h4  "q	� 3  ?4qK67 
� �6� ����+�Q� �%
�)4  �))+ EK�: [42 3��+ ���� .�[7> E��O� ?+ 
O5�]� � ��6�   ?q, 3�)�8% $�4*  !6Q�� �� ��4�62 
,6H"	� ��� .?D�J "	� B'�� ���. ���,�� �� �% ?�K�< �7 -�4��a $�%    ?qJ67 Eq,�D $�%  ��6� !�7�2[7> �L)� 1�, $��� "�a ?, �  ��6� $.6	)�, X,�V� �),��. 17-12(.  B4)M�% �:� -����D�
Q�4 <�+
  "@J*6�J$�4 ?D�J ���� .� ��  p�� ���,�	?,  ��q#:  �q%$  q#^�
   ?4qK67 
� �6� . ��;�� $�% p�� -�4��a  ���  -���L� ��E��� ?+ 
�.�^�  ��6�����:� E,�D ���6, WPCD �� �)�8% 3 ��@,  "	��:� -����D�
Q�4 ��v� ��,$ ?,�J �J 
��+  � ��6��� ,
   �q��  
��q+
>  �q%    �6q� Y�qL��)  �q, X,�qV�   �),��. 19-7.(  
H�, 5� ?, ��6�E4  B����������< $�% �.6	 � 
�	  h% "	� B'��[7> �VH .6	$   ��Pq	 �qVH h% �
 �)��, ?����. ��,�),B�  W�O4J�7 !�)�J�.� ;�� $�% �^7R�  ?+��:��W1  �a�,[7>  $.6	�
 �6� 3 "q	� ��@, .                                                 1- General Fire Precautions 
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 ��6� .�$  ?+"	� ��@, ��6�  ?J67��4* ���D ��6� 3�	P2 E���m4 �%
�6< $ �2
   � 
�q7���  
> ?,�q0� "	�. X��a $��, ?+ 
O5�]� �)���  $�%��6�� 
��� $.�	����J�� ?,
� ��+ ���.   M��
+��4- ������@/� �, ?+ 
��%��65� � �)��� 
��%-�)	�> � Y��+ 3&1 E�a  $��>"	� ���   
�q	 $�q%��� B�H6	 Y�/)% 3 
� ��.>  �))+) B4)M�%�, X,�V�  �), 12(.  11-9 '7	  
� ?4K67  �6�2��'���4 	 �VHE4 ��+ XQ�)� ?�%$ 2$��@)04 � ?J67 �, �� �vq�  . ?q, B4�.�q�  �q%$ �a Xq4 3 E�67 �%$ .
)4�.��3 �6Ca $��L�  ��7� 3!> ��))+ m)H-�G4@L7  �$����,�6* .�� �%
,�� �)+ ."	� ��@,   ?q, 2[4 ,
)4 �%$ 5���:� -���� � �6% � !>
  �� 
>��*��+ 5���:� -P'0� ?, ?J67 �,
 	3E4 ?J67 �6�.  M��
+��- 	E4 �
 (,�)� .� ���67
 �)��� �6� ��L�� ��. ���6�:  BC�- 0'%. �6J� Y�a
 CQ
(4�  D- !> ���� �%$ .
)4�.��CQ I,�)� .� ?� 3
(4 "0� .� ?� � IC)�  !>��  !P`�<)
��.�	 � !>?=V) $� �
  (7 �� �q��67 B4q4 �)+ m�+ !> IC)�(� E- ��J$ 	 
��E4 ?(J�<  3��,?,��v�  �*���*��+  -���L� ��m�  IC)��� �)��� !> S�G,?����� 3����+ 3?��H��� 3��!1�7 3   �q� 
G^� !> ,���.  ?�6*�% . !> ����3
)4�.��  !> "0� IC)��K�
 ��  !P`�< "	� ��@,2 ��+ ?, ?J67 �, $��@)q04   ��q��:� � 	E4 ?(J�< .�� ��,
,�� �6� .��,$ [��2�� !> "0� �%$ . 
q)4�.��  7 Y�qL�� -��q4@�   
q�G��2  "qD6� Rq	�)� 
� ?4K67 �6�.  �� ��, 3Y�G5 -�6K$ $�4*6�J .� ���� !>  �q%$ . 
q)4�.�� ,   "q	� �q�@@�7 -��q4   "qD6�  �q)��� �q	�.  �q%$  ��))+��@��� �64� $�% !> 
���. ��+ R]� ��.  �*� ��=��� @J67 E,�D
  !> 
Q�)���< $�%�CD 
 ����*��+  n��^�	�"	� ��� 3  "q	� ��@,2 ��q'���4 (7 B4q4 > ?+ �)+�� ��?M� e)7 \6]^�h4 �J
�� >� 3!-1>�4�� 3?M� �%$ �: ~�#Q�X� ?565 � 0+
 ,��z6 ?,  �6qQ  �6=5�,�% UP�H� � tD6�� �� !>
  �)+))M�%B4 ), ?,�  8  ?(J���6��(. )M�%B4 
� ?4K67  �6�2 ��q'���4 ��%��6� 3�%�	 3�����6 �% 3E4	 �4* �+�H � �%
��%G� �^7 ?=V)� �� ?+ ��R� � � ����� ���D
   q0^, �q)��67
  .� ���	?� ��a$ 	E4 �), �	�)� 3�)��,
� �)+ ."	� ��@, 2 !> wV	[4 ,
)4   �7 ?q��J .� 3��q� -��q44   � �GqJ ��$ -���L� �� ?+ 3��*��+ � ��#7�
 �97 � 3��<�
7��4 � ?+
 � �, ���67�%��6� �.�	 �  �q%$    ?�q��� ��q����@/� �6� ?�<�* �e� �� 3���,.                                                   1  - Arsenate 
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���� ����� 23588 ) ������( :��	 1402 71 ���#�	�  �� !> .��)���< �^7R� �� �, !> I�L7� 
��
 �C7 .� ECD ���67E�   ?q, 
�� mq�   �qJ �qVH$  ��q,$ �
)����,�), ���, h:�G� 3B� 
� ?4K67  �6�0'%. �6C@, �,
 �/��  R]���2    �q�2 Y�qL�� �q� "D6� $�%  
q�. 5�� E:��� �� "D6�?4��+ ?�,�=� 
> �, 3. 11-10 �A�9,M  T+�!8%M��O �=�A-M h���Q"  11-10 -1 <�	*
  
H�, �%�y< .�
�  ?+"	� ��@, ?, �6)a
 �%�y<$  ���O�
=�7  3��6�?��J .� Y�> ��  !Pq`�< 3�%   3�q% �q%��,> 3 m%�� �%1Hx 
.�^� 3��0< "O7 
.�^� 3��4 .�	$ 	 �3�%6�4 �
 �)��, w`�� �)��67 . �q/�� 
H�,  q�
   �q)��67 � �, ��� 3�)��, ��'�> ���+B� 
� �6J� �� 
��% ?, �)��67�.��  3�)��, b���VHWP�� �Q .�X� 8+� [%�+v4
  � �� "e�d I�L7 �%$ �%.�* b���VH$ /)	B4  �7�� mC	 '� �� �6% .� �7
Ĥ �%
� . �)���B4�.�� $�%  6@7 �q, ?q� 
<�+���2 "�8D �� 3B4�  � 
.�^����6* .�, �	 $�%E�67 3 �%�� �%�y<$   t=q	) B4q)M�%  ?q,  �q),��. 19-7  ?(J���6��(.  {�Q $G�� ��+ )� ��B4 �%�y<
� 
� ?4K67  �6� �@)7 �7�6K ��
  �6� Y�L������ 
��, ��+ Y�L�� ?+3 ?, �6Q =V)�
 
�'�� T2�� ���C� . "	� ��@,?4@7 Y�G5 .�L� ?���  $��+) �q, X,�V�  �q),��. 11-7 (.��  �6q� 
,�q�.  �� �^0� 3Y�G5 -�6K 
�6�� �%��VH� �, {6`� ?, �y<$  ��)%����0%
� ?4K67 �6�.  
��s��  �����+
��% < �� ��+ ?, YG�� ?+�%�y$ 
� ���O� ��6�3 "	� ��@, ?, �6Q  R	�)�7@L4 G ��� �$��, � ��+B�� C, ;.6�>�))4.  11-10 -2 �=�A-M h���Q"  
� ?4K67 �6� ECD ��a ���� .�-�4 
�4��, �� �^7R��%�y< Y��7 3$ �%��VH� �, {6`� ?, b���VH �6=5�,$ ��6� �^0� ��)%����0%.  �*� ��, �.�	$ �16Q -��
  ����� 
��, ��@76?�  3"	� ��6, R	�)�"	� ��@, ?, 
�6)a m� �y<$   b�q��VH . ���6� �)����� �6� ?�<�* �e� ��:  BC�- ?#H ��))+ 8+� �6C�+ ?��J .� 3�%
v4�  D- �	
�  E- ��L#)� ��6�  ����(��� E,�D�  <- )d
 8+� .�
v4.                                                   1- Shafts 
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+��- ��a �,-�4 �^7R� �
 �%�y< 
�67$  b���VH �� ��.���L� ��+:  

− ��#�	�@L7 .� �-�G4  ;�, �, 3?�(�?, 
�6)a 567 �����4 !�	 ��^,�  
− 	 .� "0�$�%��)�4 	 ?��J .� 3.�*$�%��)�4 8+�
v4 �� 
�2��2�  
− J��H ���
 �%�676� .�$ �H�� ����:�
�  
− ��� -���^,
 ��L#)� ��6� .��  
− ?e#O� n��H �%$  3����<� Y�� ?, .�*?, 
�6)a . .� ������ �^7 EO�R�.  )M�%B4 ?, �.�),� 10-3-2-8  ?(J����6�. 11-10 -3 ��
 Z��  ECD : �B4 �%�y< ?, ����$ ���O�  3
7����D� ��,$ ���L� �y< |#: �
� ��, R	�)�$  &#)7
� ?4K67 �6� .  Y�/)%���.�,��+ ���� Y�/)% ?� � ���,� �� ?� 3  3 "	� ��@,�:� -����D�
Q�4 �6� Y�L��.   �6y:
�)+��+ �. �� ?+ ��+ ?, ����>?)4 �#�	�@L7 .� ��-�G4 � ;.6�> -�L����  q: �� ���B4   q)� Y�qL��B4 ��a
7�4 
� ?4K67 �6�.  
��	�)� (D6�"4 �%$    �q�.> � b�q��VH �6=5�q,[�   ��q, 6qJ$  �% �q%.�* ?q04   "q	� �q�@,   gq	67 
�q)+��+ ;.6�> ���� �6� Y�L��.  ;�� �^7 ��+R�  "	� ��@,���_� 
	��,  �%)
�4��, "4(`� ��a ���� .� ECD-�4 ( qD� ��:� -���� 
Q�q4  �� /, �e� ����4.  -����D� �:�
Q�4 . ���6� E����� 
� ?4K67 �6�:  BC�- ��, -����D�$ (`� UT:"4 »�y<$ ���O�« 6@7 �6C@, �, EO� .�?� CQ
(4 �6� �     �q, Y�Gq5 -�6qK �� 3 �^7R� �GJ
 )�B�  ��6��%�y< �� g=< W16�(�$ 1�,$ �.B4 "	� X<6�(�  D- �� .� 
�'�� -�6K ������6H �y< ?, ��$ )+�4.  �� ���6�$ �� ?+
 *6�J ���� .� 
�67$�4 ��+  Y�G5 -�6K �� 3 "	� ��@,. -����D��� �6� ��J�:  1 - ��.>[� �%.�*$ 1>��)� 8+� �
v4 <�+
 ���� .� ECD�  2- �%.�* IC)� UT:$ �6=5�,�  3 - ���L� 6@7?� ��CJ�$ ��,$ D�X4  
��+.�* UT: ��  4- ��.>[� �%.�*$ 1>��)� +� �8
v4 <�+
 : ��B4 ?#D� .� &2 ��L� ���� .� ECD � ��+�  5 - &#)7 ��/�	� .� ���#�	� Y�G5 -�6K ���  
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���� ����� 23588 ) ������( :��	 1402 73 6 -  ?����m� ?����	 Q�C7��
 ��u��  7- ;�� $�% R	�)� -�L�  E��� 3
�)+��+ @L7 �-�G4. 11-10 -4 ;/�<�!	 ���Qx�M  ECD �y< ?, ���� .�$ ���O� ���V`� -����D� Y�L�� 3$ 
� ?4K67 �6� .  "	� ��@, 6� �����.  Y�G5 -�6K ��h%��< �6�:  BC�- @L7-�G4 :� � -�L��4�  D- ��, -����D�$ �G<�[� -�L� � �VH ��.�  E- 
��*����� .� "s�#: -����D��  <- � -����D�
)�� �:X��  F- [��2�� ��/�	��  G- m�+ �%$ 5��?4�  H- ���V`� -���H$ �6�a
�  I- ;.6�>�  J-  -�Q�C7����u�.  11-11 $��= �=(� �C�V%  H-��V 7�x
  ��?,�J 
��J  w5�]�"	� ��@, ?, 
�6)a 0^,
  .��)���<$�% �^7R� .��
,��  �{�Q $G��   �6q� ))M�%B4  ?, �), 18  ?(J���6�� .( .� !�)�J�?,�J 
��J d�4���`$ 
� ?4K67 �6� 3?,���� 
�6)a {�Q $G�� ��a-�4 ?, �6Q$ .� ?+ ?,�J 
��J  ��(�� ��6�*6�J$�4 �6�.   $��,{�Q $G�� ;�� $�% � 3B���^0� 
�6�� -�4��a  �q%
�      �q%��, 
��q+ �q)�, E��q� ?q+$  /)q	B4  �q�  R	�)����� "	� ��'� 
��+ �)�,3 
� ?4K67 �6� .Y�G5 -�6K �� 3 "	� ��@, �	�E� �,1�,$  ��q'�
'4  ��q,$ *6�J$�4  -���K .�?,�J �J
� �	�
 6� ?����� .Y��7 �	�
�� ��, ?+$ � ���#�	� 
��+ �)�,
  �6� "	� ��@, ��� .�g� ,6H
 ���, ����6H�, .
� ?4K67 �6�  
��*��+;�� $�% OKw4  � Eq�: � 
��+ �)�, Bq��  �q%��, �� C, ;.6�>�))4.  
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M1  11-12 -1 <�	*
  ��  -�6K
�'�� �#� �� 3"	� ��@, �))+ ��+ h% �, .���6� ��$ ��+ �@)7 ?+$ ��,$ �^7R� �GJ
 �� �+
 ) ?+ �
 ��, ���67$ 	��,
 	�.�, �
 
���H�	 �% d ���4 ���, (� ?�<�* �e� ��
 �6� .�� 3 
,�q�  -��qVH  ?q��J .� 3  5�(<"4 $�% 5��?4 ?0=� �)��� ����,$ ��,$ ?]D�)�  3
� ?4K67 �6�.  �� �:� -����D� Y�L�� 
�6, .�L� -�6K
Q�4  R	�)�
� ?4K67 �6�. 11-12 -2 �%M�A��	 V�/�	  M�	  Y�/)% �]7h4 *$�4 �:� -����D� ��6� ��
Q�4 ��, R	�)�$  3��J� "	� ��@,  -��qVH ?�% 
qy�=�   ?q��J .� . ���6��� "<�* �e� �� ��:  BC�- =Q�)�
 � {6V	 ?+
)��  "@J	��	�
 � [%�+
 �,���  D- 5�� UT: ��+?4� g	67 W1���:� 3
��/�  �{�Q $G��  ����� {�Q $G�� ��0��  E- m%�� ��#: � �% �%$ ��.�,�  <- �	 
�� !��H�.�  F-  [%�+$�����2�  G- ��P	 -��VH
�  H- *�65> �6J�
 ?��J .� 3$�,��+ �CD
 ��*��+�  I- 
�4��, d�4��u� �� D�� �, ����0� ��4���  J- +"4#4 �2B4� �6%�  +- �6� �6C�+. 11-12 -3 �%M�A��	 �;�� ��
M  
�D� �@)7 ��+$ =�7 R	�)�
 �
  3�6�"	� ��@, Q�� ?, g=<
 ��, ?+ ���, .�L�$ ����:  BC�-  ���<��+�a�=��  ?+ "	� ��<��+ �@)73  ?�8���� ��+B�� "	��  D-  
���H�	 R:�K ?,�� �Q� ���<��+
�)4  ?+ �6� ���� ��<��+ �@)7  ?�8���� ��+B�� "	��                                                   1- Lone-working 
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 �%$ �CD
 H��4 �	�)�
� "	� ��� � �B� �% ?, -�aPQ�  �@)7 �*��+ 3��+ E=�)�  .� �7 "	� ��� ?, ����*6�J B���� XQ�)�$�4 �6��  <-  ��<��+ �@)7 ����$ ��, �]^7$ �	 -��VH b���. $� "	��  F- <�+ �6�
  "	� F��	� ��))M�%B4  ��6� ?,�  ?(J����6�(�  G-  .� ��<��+ �@)7 �� ��e���
 � ?+ ���
)�� �.�	 .� B�<� 1�, �, �� �6H , �%, �VH ?��.��)4�  H- Y��7 
�)+��+ @L7 ?, G@L�-�G4 �
)��  � F�C5 ?��J .� R	�)��6D p��� �7�, �,$ 
+�� �)�8%�  I- � �, z�C7��
��/� ���6�%  3"	� F��	� ��?, ����% B#�7 ���� 
�6)a�� 
, h4	�  J- 
��. 3
�'��),$ )��e��� ��6� "0*.�, 
��. ?��J .� (D� U�% �X4 �.�,��  ��  �qK� EqO�
   � �^q0� � "C�
 �6��  +- ���?  ��< "0*.�, Y�a -�6K �� ?+ ���� �6J� $���+ �@)7 3��e��� ��6� 
��. ��   Y.1 -����qD�  
q7��#� � "	� ���+ �^0� �� 3�)%� Y�L�� �� 
> ���, ?+.  M��
+��-  E�(5��6�	�IND (G) 73 [41] ��)%��
� �%$ ,$��04 � ?���� ��
 �%�. 11-13 W/
 � ^�,� A�M C��$	  11-13 -1 ^�,� �	%n�  ���@/� � ?����$ -P4@87 %�<�
 '� ��
Ĥ �%
� 	��	� ?+
  ?,
> �%  "q	� 
�	> ��+ -�� �6Q ��3   ?4qK67 
� �6� ."	� ��@, �B�  60�8� � "5�67 -���'�� E��� -���'��) � 
6,�K 3Y�* !> E���  $Tqd�+ ����q	�( 3 ���> !>
��4 � -�6K �� 3;�� �.�4 ,?, ?J67 � "4%�� + ��� 1�E� ����@,3
 <�+ � R	�)�
 ��,�.  EO� "	� ��@,  -���L� ��  "��D���*��+  3�6� h%��<�� 	��	�
  ":��"@J  ?, ��> � "<���*��+  � EO� ":���	�F�C5 
��+ m0H 3 �%$ H&4  �$���@/� F�C5 �%
� a�	 �� ?+"  $�q%    q�� ���#�q	� ��q+
   3�6q� �?��� ���,.  11-13 -2 W/
 �AM C��$	  "	� ��@, 8+
�� 5�(< ?+"4 �%$ �^7R� � Y�L�� ��
 �Q� �)%�
�)4 m�+ ?+ �))+ EK�: �%$ 5��?4 <�+
  �� "	� F��	� � ��8+
 m�+ -���=� .� �)�8% EO� �� ?+ �%$ 5��?4 ��, ?+$ 
>      ��q� ?q�<�* �qe� �� �q% "	�3 ��6� I�V�.  
� ?4K67 �6� wV	 m�+ �%$ 5��?4 E,�D ���,� ?����3 ��+ ���� .� ECD3 ,.�� �
,�� �m8� (7B44  �6q�  .� �q�� 3 �0�?� HSE L74 [42] �G4 �6� ?�<�* 
���)%��. 
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,��     Y��qD� ?q�6*�% � ��qK  R	�)� "	� ��@, Y�L����� �Q� �7
�)4 �6)� �VH ?+ �6� EK�:
� �2 ��4�B �7B�  q=V)� wV	
  q��a �
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+��- ��)%��$ �� ��K wV	 [%�+ �),��. 12-3-9-2 "	� ��� ?����.  11-14 -2 Z�����  �7 �J
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�, E+ -���(7�� ��(� �� B�<�* ���D .� "	� B'�� ?+��    q��� �.�q, � "q	�
  � ���#�q	� .�/ �q�  3��G,� ��+��+��/�	�  �%��� �B4 ����6H -1>$ �6� .
�)� ?� ��+ B�� !�)�J�  �� T2�� ���, 3  "q	� ��@, ;�� ��� x�^7� ��+3 ���	�, ED��: ?, �� ;�(7�� �, ?@J�6�.  M��
+��- ��04, -�aPQ� �� �������	� BS EN ISO 5349-1 [7] "	� �6J6�. 11-15 %-/: ul��% �+ ��
( ��  ���
�
 �A   �7 �J
�  XQ�)� �� �%��, 
��+ �)�, .� "	� B'�� ?+ �,	��	�
 �6�a
 �6� !�)�J�.  �� ���6�$ �� ?+
 *6�J 
> .� 
�67$�4  3��+ "	� ��@,8� ?���� � ���*�G, "D6� B�8,$�%�4 �B�� �JB�G/� ��,$ 2 
��,�a���4  N�O5�6� )�, X,�V� �),��. 5-1-3-2.(  M��
+��- )M�%B4 ��,$ ��)%��
� � ���#�	� ��6� ��B�� =��J .�E4  �), ?, �% 18  ?(J���6��.   ���:��.���� �%$ �s�#:
 3|<�O� ;62�	?��a 3 �%$ ;G����< �/�� [�62 ��,  �%$  XQ�)� .� "e<�O�  �q, 	��	�
 �6�a
  �� ?+
> �%  
�'��;G����<  �%��,�� @L7 -�Gq4   3���� �6qJ�  
q� ?4qK67  �6q� )  �q, X,�qV�    �),��.11-16-4.(  $�����2 � �
)�� E2 �.�	 �% �)��� �^7 ��: ��R�  "D6� �.�	 ?�6*�% ���  �q%��+$  C��qJ
    �q)��� 3gC7�q� "8,��� �%  � $�%6'		��	�
 �^� g	67 �.�	 � |#: 3 ?�8���.��
,�� �6� .���L� m� ��a ?����, 
7�q4 D�X4 �Q .�X�  �, z�C7��
��.�	 $�%  �6�8�[��2�� 	��	�
 .�� E2 
� ?4K67 �6� . q	� ��@," .�� 
,�q�   �q% "@J �4^07 Y�G5 ���O�"� �� a6)��$��, "4 	��	�
 . ?,��   ��q+ (D�6q� ��
   q�� ?q+
  � 
�6q7 
q)��  �� �y7B4  3��+�6� Y�L��.  ����H�	 ��
 �^7 ��+ ?+R� ���a �$ � Y�L��
 6��3  �.�J� "�6'	 ?,
�)+�	 
�� ?4K67  �6q� . ���6q� ��$ �^7 ��+ ?+R� 
���H�	 �%�
 � Y�L��
  �6�0^, ?+
 D�, 
> .�
  ���� �.�J� ���<� ?, "	� Y.1 � "	� �����
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�6)a C�
��) ��,$ m� ?����	 �B��    Y�qL�� ��q+ �6�.   Y�L��
,��.�� 2 E���[4 ,
)4 5���� "�8D
 � ?+.�4 �^7 ?,?4 �^7 � ����?4 B��� 
� ?4K67 �6�.  �� K�. �6J� -�6?)4 �$ ��,$ ��2��<
  g	67m� ������   ��q, ?q��J .� 3��� ��� .�$  ;Gq����<   3Rq	�)���� 
)(� ;G����< 2 �� S�G,
 m� ������ .�d>B�  3m�6+"	� ��@, "�8D ����� �%$  E]����  q	>R4 � ��q�  .�L�� 3���C�� 2 ��+[4 ����. 11-16 ZK����, � �C�V% �D��� ^!) ���	� $�  11-16-1 I�l MK�� ���M �C�V% }->'  
� ?4K67 �6� Y���  ���#�	� �,��u�  XQ�)� .���D �^7 .�R�  ��6� ���) �), 13� ;����L� )�B4 =Q�)�
  �� �07w� �
 �)+.(   ���a�XQ�)� ��D ��,$ ��+ ?�%?+ 
��% ��a 
��+ �%� E���$ ��   ��q��:� z6=q	   w5�q]�  3"q	�  ?4qK67 �
 �6� .)M�%B4 )�B4 =Q�)�
 "	� ��@, ?, 
�6)a 0^,
  .�m� $���V`� {�Q � "	� B'�� ?+w5�]  �� 
> z6=	 �))+ )�, X,�V�  �),��. 5-2-5(���6� �� 3$  ?+{�Q $G�� � .�� �q�� ��0 
,�q� � mq8� �� $�%���q� 5���:�
  �)��� z6=	6@	$ �w5�] J?,� �J 
� �^0� �� ��� �)+3 ���L� �6�.  11-16-2  -*=M�	  &�}->' I�l MK�� % ^!i��C�V  "	� ��@, -����D� �:�
Q�4 ��2��< �,��, ��
 ?�	�6H����2��< ?��J .� 3
   q	�)@� ����q0� E��� 3F���.
  3�]^��?,��v� ��,$ 
���H�	 �% �� �.�	 �%$ 2��4M4 ���, .�^7 ���� .� ECDR�(7 "	� Y.1 344B �6�  ?+  ?, �L+?4'7 ��* � "D6�.�4 ����  � "	� ��@,;�� �� {6`� ?, Y�L�� �^7 ��+R� ,
�4 �6� .
�� ?4K67  �6q� %�4 ��8D
 ��, ��=�> �.�	 .�$��T* �6�  ?+: ��B4 �^7 ��+R�3 ��8D
 �2�� 
> .����� �6�) .)M�%B4   ?q,  �),15 �6� ?(J���.(  M��
+��- "�8D B�����, �%$ K�H
 	 .� 
���H��� : �� �.�	B4 �^7R� 
� ��� ?, �L)� ���67B�� "�8D 
�� �%$ � �q/� ��,$  �� 3EH�� ���<��� �G� ��
'� �^7 ��: �� 
���H�	R� �6�.  11-16-3 $l-8% �AM �e��O(  .�4� ?Q6O� ?, �%$ �s�#:
O� 3
V4  3���> �?,?D�� 3���� 
�6)a �%$ �	P2
'4 6=7"�  ����� �67$    ?q, ?q+  "8,����� �	�� �.�	 �%$ "	� ��� ?<�`� "D6�3 "	� ��@, .��
,�� �6� .:��Q
 )�B4 �.�	  �q%
�  ��q,$  �� �%��, B�<�* �e�$ )��, ��, ?��J .� (D�� .� ���#�	� Y�/)% ��� ���a�? �/�� �67$ 
� ?4K67 �6� )  �q, X,�qV� 
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   gq	67 ?0=� 7�C	�O� � �%
  g	67 {6`� ?, ?+
�)+��+ ��*��+ �02 3"	� ��� b��
��C4 �6�.  M��
+��-  "	� ��@,7-��4@� �
)��  �VH ?, [7>��#4� .?, 
�6)a ��� 3���� �%$    ���q8� [q7> n��H�    .� ���#�q	� ?q, � �6q0 �67 � [+��$ �6� ?J67 [7> �,��, �� Y��=�.  ��  3Y�G5 -�6K, "	� ��@��L)2  
���<� .� �7 ��6� ?�^7 �%�� ,
��4 �B�^�  .� ��6�
> *6�J$�4 �6�. 11-16-4 L/= ��
M }->' I�l MK�� % ^!i��C�V  ;62�	 "	� ��@, �%$ ?��a 3|<�O� �%$ z6=	 �.���� � <�+ -��D .� �%
 ��,$  
��C4�q02 � Bq��  .� z6=q	 {�Q $G�� � ��0�w5�] �)��, ����6H�, .
� ?4K67 �6� 
> �% �6Q$ :��Q
 ��6� �%��, ?+$ 2[4 ,
)4   ��q� ���
 <��]7 
���<� .�
  � ��G,�w5�]� *�,�� � ���+ E�O7 �����4 . 3Y�G5 -�6K �� "	� ��@,
>  �q%  �q`  !>  ���<� .� �7 ��6��,��, �� !> ?'�  �6q� "e<�O� .  ���#�q	�
>  �q%  ��q,$ Hx ��q4  .�q	$  �q�  q	��	�
   ?4qK67 
�� �6�.  ��� "	� ��@, $�% 	��	�
 EO� � �%$  ��+?, 
�6)a  XQ�)�I�J $��>  ���D ���#�	� ��6��/��4.  11-16-5 ���	� $� ^!) D���� �C�V%  �� ���6�$  ?+w5�]� � .�?��%  �% � !�7�2��  �,��$ �.B4  !�D�d�� !TJ ?�6*�% Z��� ��))+$ ?�8% �,   "^	 �))+ z6=	 3 "	� ��@, ��.��
,��  ?=V)� ����O���D 8���2E4 D�,�4���� ?,�7�2 �%
� , "<�8� ?+ �� $��q04 ��� ?, "C8�g� Q m0H
 �
  �e� �� 3�))+�6� ?�<�* ))M�%B4 ?, �),  13 �6� ?(J���(.  11-17 '��'+( ��/� ��
 78% �  
� ?4K67 �6� ECD : �� �B4 ��a-�4 �^7R��� 3
��� ��*��+ �Q�
�)4  ?+ �))+ EK�: ?�%
�)+��+ ��*��+ ����$ � ��+ EO�B�� 	��	� �
 �B�� �)�8% �6H ��+ EO� ?,.  B�� "	� ��@,  ��6� E���G4@L7 ���@/� �$ 2 �, � ���,"<�04 ?, W�C7�� ��+ �6� .�� .
� ?4K67 �6� ��"��� 	��	� � ��+ XQ�)�
 ?,?�6* �$ ���, �% ?+?04 ��� ��g� �B�� ���@/� he)� �$ ��6�.  ��@, "	� ?�2 �%$ 	��	�
 ����
 �� %���� �%$ ��6� �^7 
�)+��+ ���#�	�R� ��� �� 
�'�� �: �7g� � Bq�� ���@/�$ ��6� . B�<�* �e���$�%�48� 	��	�
  .�?��J ���J    ��*�Tq* 3�q%��%�� 3�q%   �q%�,1�, 3�q%$  �q,�#� 3 ��� ?�2 8,��� � 
�,��� 3�%" 
� ?4K67 �6� ))M�%B4 ?, �),��. 17-2-3 ��� ?(J6��.(  
� ?4K67 �6� {�Q $G�� 3G4@L7 ���@/� �$ 8�$�%�4 	��	�
 . ���6� ��+ EO� ��� �y7 ��B4 �)+:  BC�- 
�6, $��a 5���:� -��VH E��� 3I��6� .�
 � 3��G,� � ��6� 3���> �)���c4 �% ��. 
��q4, $   !6q� .�)  ?q+  "	� ��@, ?�����,��  �,['� U�K ��6�(�  
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  ��q�   �q� ����$  q�62[      � �^q0� 3"q,�� 3Rq	�)� "�Pa $��T* �	�� ?, � ���
 B��� ���  ���,�  G- ��� �� ��+ Y�/)%
V� CQ �6� ?+
(4 <�+
 a6)]� �6� 3����� �6J�
 <�+
 � h%��<
 �6�.  
�D� .��
,�� �m8� � 
�0�
 � �6=(� ;�� �@)7 ?+ �%�B�   )+ ��q+ .�q, ?C5 �� ?+ "	� �q4 3 ?q��J .�   Y�qa  .� ���#�	�;�� $�% ���B4  .� ���#�	� 3��� ��� .�m� $6'	 � ��+B��  E=�8� �
� ?4K67 �6� .���6� ��$ � ?+B� ;�� � R	�)� �%�)�84 3"	� ��@, @L7 .�-�G4  ��))+��@� R	�)��� tD67  ;Gq����<   �6q� ���#�q	� . 
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 �GJ� � ��6� ���67
� "	� B'�� ?+ ��  I<� ��� ������82  q, .�B4  �Q .� 3�q���, Xq�   ���#�q	� � ��L�/�� .�,"<�������*.�, �56� ���#�	� ?, W���L� 3�  D- �� ~�GJ� 
��+ ���42 �^7R� )M�%B4 �
 .�	.�, �, ���67$ 
���H�	 �%�
 �2 ?, ?+ 
�q�  #� �q�a �q4   �6qH 	���4 .�	.�, ?, 3���$ �)+ m�+ ?=V)��  E- ��,
�4 �GJ
 , �@.�8$ �,�($ "K�< ?, �L)� �%$ � ��L� ?(	67
 �6�.  ?C)J �� �%$ #)�
3 �97-��4 5���:�
 . ���6� E�����  ?, ��� 3"	�
> �% �� ���O�
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> �%  ��»a���J� E��8�
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�q8�. g4qO�« 3 � ���B�  ?�% �������	�
> �%  
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��8+  �� ?+{�Q $G�� ��a Y�L�� �-�4 �^7R�  �< ~�GJ� 
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> �q7    ?q+ �qJ =V)�
 �Q� 3"	�
�)4  ��+ "C�� ���> ?+ �))+ EK�:
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���	� ED��: ?, � [:�$  �q8�%
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�'�� -�6K �� � �)+ "e<�O�  .�, � ��L� ���#�	�"<�� ��a �� �� ��6� � ~�GJ�-�4 �^7R�  ?, ���	�, ��+��:.  12 -2  w��-x ���!��-��d(  �% ?����	 ��"��� 
�8�. g4O� ��@, .� ?+B� ��64 �%$ $��J � ���#�	�
  3�)+"	� ��@,  GL7 E��q� ?q�  � �O7E4  ?KPH �g,�6` ��a ?, z6,��-�4  ��: ��{�Q  $Gq��  � �q)���<$  ��q,$  ?q,    q)� B�q��� ?q/� .��B4 7�aPQ�
  ���,)�, X,�V�  �),��.5-1-3.(  �<�* �e� ��B ?�6*�% �>B4  ?���
�O� �G4 
� ?4K67 �6�.                                                   1- Environment 
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 L���%(  12 -3 -1 �'��)(�  ?�% "	� ��@, ��8+
  �� ?+{�Q $G�� � ��"��� �^7R� �/ �q� ��, 
�q4 5�(< "q4  H� �q% Eq4    I,�q)� �)�q8% *�65>
 ��)%�� �, X,�V� ��
� �%$ �	�)� �6J6�
� �� �"��� �))+.  12 -3 -2 !%���� !��/.�   
� ?4K67 ?�% �6� ��8+
 �^7 �� ?+R� �/�� ��,
�4 �)���<�% H�E4   56�q8� �)�q8%"4    ��qCD �� �� �6qH ��"���  R	�)��)���< �� ?��J .� 3�%���" OKw4 ����82  -���G5� �SWMP )Y�G5 -�6K �� (�))+ b��.  .�,
,�� C(7 ��6�?4 ��� 
�'�� �: �7 
� ?4K67 �6�2 ��� 3$�%���4 ��P	
 � �
)�� .� 
��� 5���:� -��VH
 �)��� �G� �� ��+3
'� ?,�J w5�]� 
��J * ���D ?J67 ��6� ��#7�� �� ��+ ���4.  M��
+��- � ?+ "	� �+x ?, Y.15�(< �*"4 $�% � EO� �� �6J6�.�4  .6L� ?,{�Q  $Gq��     .6qL� 3�q��, ?�q��� ����q82    ���qK ��
 � �/� �6�?')� �B� �6� �Va� .6L�.  12 -3 -3 !% &-S%���� !��/.�   ��6DB4 ?, z6,�� ���@/�3$  I<�����82 �%$ [��2�� *�65> �a�, ?+ ���
 O�g4 ."8�  ��� R4	>  "�P	 ?, � 
�8��
  �6����,  "��a����  �.6L� TH� Y.1 $�%�6�.  $���<�  �, ?+����82 �%$ [��2��  3�)�8% z�C7�� �� ��� .� �)#s6����@/�$ �B�� ����82  �%EK�: 
�)4�Q� �)����3 ?, �6Q?'� *�65>
 ���L� �60 
�8�� "�P	 ?, � � G4�?��K �$    q]^� ?q, � �q))'� ����
    .6qL� ?q+  E=�)� ���� �� 
> E�:�6� .  ����82 �%$ [��2��  E��� �������82 �%$ /��H
��L7 3$ �()K �
 "	� �   3��.�q� ��6� E��� ����q82  �q%$ ����H�	
 �^7 �R� � �% �$G4  ��L� ���#�	� �, ?+�� .�,"<�� �� � ����*��4 ����82 ��  B<� EO�����82  ?, 5�E4 /�8'�
*�6	�< 3
*�65> 3
 ��   �Q ?q, 
�q� !��H 
q=� � �q/�   Iq<� 
q�   �6q�)  ?q,,��.  �q)10-3  �  CIRIA SP 133  [16]  ?(J���6��.(  
�4`�=�� "	� ��@, �� .6L�"��� "8�. g4O� �� ����82  �Q�
�)4 5�(< ?+ �))+ EK�:"4 $�% 2$��@)04 . ���6� �a�,�� ��
 �6�:  -*�65>
 O�g4 ."8��  -
�8�� "�P	 ?, ?��K�  -	>R4 �J$ %�<� -���'�� ?,
 ?=V)�.  
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 )SWMP(  
� ?4K67  �6�SWMP  E���-�O4`67  ?, z6,��[%�+ �`-�(� 2 �[4 ,
)4 � 
�Gq4   �6q� � ����q82   �q%$ 5���:�
 �� �6O� �"��� ����82  ?��J .� 3����82  �%$ ���
  .��)���< �^7R� ���, . "H�	 ��+ ���� .� &2  3.�	 � "	� ��@,C7�� ?����,W� ?, 7�aPQ� E��� � �6� .��
  ��6� ������82  �%$ 567�4  � ������ $�% .�, 
,�q�  �����, I<� .5�� ;.�� .� B�<� �7��< -�6K ��
 (7B44   �2 �� 3-���q=� �� ��q� 
�q�  �=� �Z��q2 ?q8� � 
�Gq4 �`-�(� 2[4 ,
)4  ���(D�� �
 
� ?4K67 �6�.   "	� ��@,<�+ ;.6�>
 ,? ��8+
 7 �� ?+X=O ?����, �6� ���� 3����� [=� . �*��^7R� 
�GJ  .�m�   �Z��q2 �+
  "	� B'�� 3���,SWMP ��,$ �6� ?��6� �Z��2 E+ .�^7 �*� ���R� ?, �6Q  B'�� 3�6� Y�L�� ?��*��J  "	�SWMP � ��6�.�4 ���,.  12 -3 -5 #�  7O��% $� #�  !%���� !��/.�  &�� �(��� %�C�V  
,��.�, �w5�] ?, ?J67 �, "	� ��@, Y�* E:��� ?,  Y�*��"��� ����82  7�7 ?+R4 65��"� 
> $�% . {�� ?, �q� �6� "����� 3"	�:  BC�- �` [%�+-�(� ,?V	�� ? 567�4 �`-�(�  �� ���+ "H�q	 567 � �q4     , �q�a �6qQ �q, -16q]O� ��q04  � 8���2E4 1>
*�)� ���+�  D-  3��L� ���#�	�?, 
�6)a 7 ����?��4 �%$ ,6�
 3 $���/)	
�  E- .�,
,�� E���:  1 - .�,"<�� ����82  ��,$ 567�4 m� ���#�	� E,�D �6]O��  2-  ?4@7 "	6��+����82  ��,$ 567�4 O�g4  � ��� ?, ��{PK� ��))+ �%$ b�H�  3 - .�,
,�� Z���$  .�����82  3?, 
�6)a 
> 
���.6	 �, ���� .  <-  I<�����82  �Q .�X� .�, 
��, 
���.6	
,�� Z���$ ��  B<�����82 .  �, �B�  3��: "	� ��@,G* !�^���?)� ��"��� ����82  ��,$ m� �J
�� ����82   .� ���#�	� EK� F�	��, \�H ��@,B� G*?)� 
�8�. g4O� ��a
 )BPEO(1 ))M�%B4 ?, 
�6)a ��@,B� �64�  �6J6� q�� )BAT(2   ?�H�)q� �
 �6� (��%"� �6�.  M��
+�� 1- ��?� BPEO��, 3$ ?a6�L� �$ G* 3U��%� .�?)� �$ (7 ��B44 �
 , ?+ �)+B���04 �G��� �� ���+B� 	>R4   Eq+ ?, �� O�g4 ."8�G% �, 3?)� �%� ?���� -�� ��76+ � -�� �)�, �� 3�6CD E,�D.                                                   1- Best Practicable Environmental Option 2- Best Available Technique 
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+�� 2- ��� ��6�
 �^7 .�R�  ?�<�* ���D ���#�	� ��6� W���L� "	� B'���� .�,"<�� �%��,��+ �� �7 ��6�$   ?q� 3
6*��6*  ����*��+  .� n��H ?� ���*��+ * ���D ���#�	� ��6����4 .�%��,��+ ?, z6,�� -�aPQ�$ 
5���:� ��,$ Qt4  
(4q	�   �� ��6q� .� CIRIA SP 133  [16]  �C512 [17] ��>� "	�) .)M�%B4 ?, BREMAP �� �),��. 5-4-2 �6� ?(J���(.  M��
+�� 3- ���6� ��$  .� Bd�� � "H6	 3"8,.> �)��� b���VH ��6� ?+ ��q*��+   n��qH 
q�     �q%1�+ Eq=� � Eq�: 3��6q�$ (7 YG��8� b���VHB44 m� � ���0�
)�� ?56�O� �%$ "	� b���VH.  12 -3 -6 �A�
 �x<��� &�� T+!S% ^+���'� �(��� &�� ��,�� �C�V%  ���#�	� "	� ��@,  .�Y�* E:��� ?, Y�* ��"��� ����82  .�, �
,�� w5�]�  ��C�� ?, E�a ��[%�+ ����82 �%$  � ��65>[��G<� .�, � ��L� ���#�	� "K�<"<�� ,��� .��,�),B� :��Q
 �^7 ����R� ��,$ .�,
,�� @,?)4 w5�]� 
� ?4K67 ����@, E��8� ��� 3�6�
 � �
)�� � �e� �� ��
 *�4�.  ���.�, ��*��+ � ?+
 I�J E��� ���67 ��>$ ��, -�aPQ�$  ?(	67SWMP  3���,"	� ��@, ���>�, E���$  .�  ���=� � �6�����82 �%
� 567 W1���:� ?+�4 �
 ��� �6O� � �6"��� �B� ����82 �% ���,.  M��
+�� 1- ���6� B�  ?,{�Q $G�� G*?)� �%$ Hx��4 .�	$.�, � E�: 3 
,�q�   q��� w5�q]�
 �^7 .� Rq�  � B�<�q�  qJ��H
  �q%$ ��, R	�)�$ �GJ� � w5�]�$  ��L� ���#�	� E,�D�� .�, E,�D"<�� � m�+
 �)+.   .� ��L� ���#�	�w5�]� ) �� 
�'�� -�6K ���+��*� (.�, 
> .� &2 �"<�� w5�]� ��,$ �%��,��+$  .� -��#��  �e)�
�8�. g4O�J�7 3w4 � ����
 �6� .�)��% , 
��.$��04 ��,$   .� ��qL� ���#�	� w5�q]�  "q	� Y.1 . )M�%B4 "	� ��@,  ?,[%�+ �`-�(�  .� ���#�	� �)���w5�]� J� �$�G  �� �6J6���*��+3 �6� ?J67.  $��, ���	� ��+��: ?,.�, � ��L� ���#�	� 
"<�� ��+ ��J 3��6�
   tq��^� ��6��  w5�q]� ��q,$  *6q�J$�4  .� *�65>
  E,�=��
� ?4K67  �6�)�+ �K��
 � B�, �, !6� .�
  ���67?, �6Q @J67 E,�D
 8���2E4 .�,"<��  B�, �%� [%�+ �� ��� ��H.(  ��6�� �.� $�/�  ?+ w5�]� "	� ��@,��,$ .�	��J$ "@J ��L� ���#�	�  �q� .�, "q<��     ��6q� ?q�<�* �qe� �� OV	 b�H E���
� � �* 3!6� 3G�< 3
*v� �%$ ���(�$ "	�.  M��
+�� 2- , -�aPQ���04 �� ��6� ��"��� ����82  .�, � ��L� ���#�	� �"<�� ��� ��6�
 �^7 .�R�  ��CIRIA SP133   �q, �6`6� [%�+ �`-�(� .�	 � "H�	 ��- ��)%��$ ��*��+ [16] 3�64�  ?q���  �q%$     I,�q)� � -����qD� ?q����, ����q82    -�q���G* � B, �.�	 ����82   �"	� ��� ����> "H�	 I,�)� .  12 -3 -7 h���Q" <����x  ?=CQ �),$ ����82 +�7 ?, ?J67 �, �%R4 	> ����:� �R4 O� ?, 
���	�g4 ."8� 
� ?4K67  �6q� .  -�(��q` b���VH  ?+»����82  ��v�«  G4������4 �
  �6�"	� ��@,  .� ECD �� I<�m� 2 3.�L� G+��[4  #q]7?4  �6q� . ��
,�� 
> �% 	� 
��. �74�� G+�� ?, 
�"��� ����82 �Q .� 3X� ?����	 E�: ��)	� E=� � 3
� ?4K67 �6�.  
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�6)a ?565 � "8,.> ���� �%$ ")	�6�<3  "	� ��@,�%?04   q=�7 b�q��VH
  ��6q� . �q	�� ����82 \�6H ?, ?�8, "	� B'�� �%  ��)���<  UT:
> �% .6���+ -�O#qK �)��� 3 "q�  ��q:$  �^7 ��6q� Rq� =�7 b���VH 3
�.�� ��))+
 ��6�.  "	� ��@, 3Y�G5 -�6K ��  .� ECD?,�J �J
� )�B4 ����82 �%
� 
/)%��% 
��.�	 �, Y.1 $�% O�g4 . "q8� ���T2 -�6K.  �	 � "8,.> I<��� ����82 �%$ ���� G+��� �� b���VH$  .6L� ?4K67
� �6�.  
��8+ 5�(< ?+"4 �%$ �^7R� ��, �
�4 � Y�L�� ��
  3�)%�"	� ��@,  Y��7����82    ��6q� ?q, �� �%» 
q�)H« 3 »d�4 
�)H d ��4b���VH«  �»����82 �%$ b���VH« '#7m4 .�, � ��L� ���#�	� �7 �))+"<��  ��+��: ?, �� G% �?)� �%$ �)��	�, ED��: ?, �� I<� � ?@J�6�.  M��
+�� 1- �B� �: �7 ���$ ��,$  ?,�G� 
���	� ��+��:$�� 
�8�. g4O� �: �7 �$ ��,$ *6�J$�4 *�65> .�
  ����q82  �q%$ d�4"	� b���VH.  �*�  3��6� z6�^� ��6� "	� ��@, �y� ��6� F�	� �, ?56�O� E+
5���:� ?=CQ �),$ �6� .?,  
�6q)a   3��q�� m� �*� )�, ?56�O�
  z6�^� "8,.> �, �)	 �6�D ���� �, X,�V� ����82 �%$  ?q=CQ b���VH  �q),$  �6q� ))M�%B4 ?, �),��. 10-3-2-2  ?(J���6��(.  M��
+�� 2- �%��+$ $.�8@, �^7 �R�   ��6q� �6J� -�6K �� �q8,.>3
         "+��q0� ?q, .�q4� � ��6q, 
�6��qD -���q=� �6�q0� "+�� ���� �v�� .6L� $���� $�%. �`-�(� � "8,.>G4 � -���=� "O7z6,� �` ?,�(�- � � b���VH�v� � ���D
 *���4. 12 -3 -8 (l�	�O� <�%�!d�  
��8+ "	� ��@, 5�(< ?+"4 �%$ �^7R� � Y�L�� ��
 56�8� �)%�"4 � I<� ��6� �� �� �6HB�� Y��7   w5�q]� 
J��H  .���*��+ �))+ b�� .?, 
�6)a 2 �*� 3������'���4 . ���=� 3I<�$��� ����82  .���*��+ �^7 Rq�   ?q, �� *6�J �6e)�$�4 G% .�?)� �%$  3I<��%� � 3�)+
 ��67 ��6�8� 6� ?�H�)�� .2 � ���<��+��'���4 �K�
  �)#s6� =V)� -����D� Y��7
 �Q� �7 �)%� Y�L�� ��
�)4  ?+ �6� EK�:Y��7 ����82 �%$  ��q*��+   �q, X,�qV�   -����qD� 
Q�4�:� ����82  I<� �
  ��6� � �6�?, �6Q ��u� ��"��� �
 ��6� .��,�),B� ��@, "	�  ���6� B�� ��SWMP  �^0��6�.  
��8+  ?+����82 �%$ [��2�� 567 �� ����4���@/� 3E�: 3���� 3$#]7 3?4 �� � I<�
  3�))+�� �6�8� [��2�� )�B4 �`
7�(� �)�8% 3"	� ��@,  -����D� Y��7
Q�4�:� ��, ��$ �Q�
�)4  �q� .�"���  OqKw4  ����q82   � �q% .�,
,�� �� � I<�B�� 
> �% Y�L�� �)%�.  
� ?4K67 �6� ����82 �% ,? ��V� �6QB � �B�� Hx��4  .�L� �^� ?, � ?+     �q#� �q)� �q� mq� "	� ��@, .� . ���6���  ���, E=�)���* �) ?, $��>���)+ ?J67�4(:  BC�- I�J IJ�� �)���+ ��>$ ����82�  
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 5�(< ?+
�4 � Y�L�� ��
 �� .6L� ���K .� ?+ �%�"��� ����82  "	� U�(��  F- :E� ��))+ ��� "C� ����82�  G- : E� ��))+����82 U�(�  B4��6D .�
�8�. g4O��  H-  ��G*��+ ��� "C��`-�(��  I-  ��G*��+����82  U�(�
�8�. g4O� B4��6D .� .  M��
+��-  .� �6e)�»�^� «
� ���67 m� ��L7 "+��$ �� m� �^� 
=4=:  ���,.  Y�/)% "	� ��@,  ��=�������82 3m� "������    ��q: Eq=� � Eq�:$  . -�qaPQ� �q� �'7 Eq4   gq	67 � �qy�� 3 
16�8� $x {PK �6� |#:.  1 -  {������82�  2-  ���=�����82�  3 - ���@/� �6O�$ ����82 �%�  4- ��7 3
��.c� ��=��� EO� ��  5 - .�L� ���<� F��> � Y�� � *�� U�Q �� �%�4 � ����=��.  
� ?4K67 �6� {��  ����82<�+ -�aPQ�
  �7 �)+ h%��< ��-��#� �,�($  �q� ~6	 .� �)��6�,"���  ����q82   �q% *6�J$�4 �))+.  ����82 �% ECD  3��=��� .�"	� ��@, 6O� ?,$ ���@/�$ 6��*6�J 
> n��H .� ?+ �$�4 �6�.  12 -3 -9  +-C
( �-A  12 -3 -9-1 *
<�	  �� �2 Y�G5 -�6K[� *�65>
  �6%
� ?4K67 ��6  ���6� �7 ��.�	�, ED��: ?,:  BC�- ����  D- �%.�* � -���^,�  E-  6, 3��^, 3��Cd � ��*�� �	�� ��� �a�]�� �6CV��� $�%.�*�  
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�����<��+ ��� �
�*�)� 
> �% ��, �)#s6�$ [��2��   Y�q=� -�q��G5� 3;.�5 � ��K � �	  $�q%  q�O�
   N�qO5 �� �))+ ."	� ��@, ��� !�^���B4 -1>  �;�� $�% .�� F�	� �, ��+ Y�L��
,��   16�q8� gq	67 R	�)�
   � ��q+ �O� -���G5� �, X,�V�
 ���, .��/)%
 �a ?+hd�4 @L7 3��/�	� R	�)� !�^���-�G4    ��qK � �q	 3��+ ;�� � �[��2� C(7 3�60�?4 ?e#O� I��6� � �% K ��)%�+q ��
� ?4K67 �6� .[��2�� K � �	q ��"	� ��@, V�qqqq X,� �, �������	�BS 5228-1  � �������	� BS 5228-2  �6� Y�L��))M�%B4 ?,  �),��.11-14  ?(J���6��.(  M��
+�� 1- 16�8�
  
�O� $��, 
7���4�H�[��2�� ��� ;.�5 � ��K � �	
 ��a .�-�4 ����H�	
 �Z��2 ���	 � �%$   �� ?,�q0� � � �����
 �)��67 2[4 �� �H� .� ��+ ���� .� &2-���4 �6��D
 ��� ���#�	� �6H�)�.  M��
+�� 2- ��K � �	$ ��� 3��/�	� �%B4 �� @L7G4 �
 ���67  �6�0� [��2���� �7�4� ���,.  ���#�	�  .�;�� $�% �8� �, -�60� .� &2 ��+ �� \�H16
  gC7��) ?q,  �6qQ   qO� ����� �6q�(�g4 . "q8� ?=V)� �$ ( X<�67 �
> �% 
� ?4K67 �6�.  $��,  
���	� ED��: ?, ��0���3��K��	 "	� ��@,   ���6� ��.�6� ?�<�* �e� ��:  BC�- ���g� ���B4 -1> �%�676� �)��� 3���#�	� ��6�$ %�.�, �,
   *��qK 31�q,3�%�4  [q�62     �q, ��qCV�� � �q% ���G5����@/� -$ ��/�	��  D- ��� ���=�	�B4 3-1> ?, 
�6)a |<�O� .� ���#�	� ���� �%$ � �)��� �6J6��%��6� �� 
���H�	 �% �q���J 3
� O� .� ?�K�< � w5�]� ��C�� �6CD E,�Dg4 $�% ��K � �	 ?, F�8:�  E- ���O� ���a� �)��� 3��+ ;��"� $�% ���.
 ��, ��+$ "�:�G� [%�+ �%�  <-  �qJ)�G/�
  q���B4 3-1>    .� ���#�q	� �q)���  ���q0< .�q	 �q%$  mq�  ?q<�Q1   �qJ ?q,$   ���q0< .�q	 �q%$ "<� ��0*�,
2  ��56� �J ?, ��,$ 
��� ��, �676� .6	�  F- �7�44  ��;�� �)��� ��+ Y�L��  ��0< "O7 "<�'�)  �q, X,�qV�  �q),��. 17-11-8 (  �qJ ?q,$ ;��  $�q% 
0,6+ -6� .� ���#�	� � �%$ ��4�62�	 ��,$ �2B4� �J ?, w5�]� 
���	�<$  B�H������  !�7�2
> �%�  G- ��K � �	 [%�+$ O�
V4 2 |<�O� 
��� ���D �,[4 ?�H�	 R	�)�.                                                   1- Valve Compressors 2- Reciprocating Compressors 
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���� ����� 23588 ) ������( :��	 1402 87 12 -3 -9-3 � ��i,�	 �-A !O &�  �� �^73R� , ��0<[4 � ?+ 3�6% �: .�
 ���67   76qK n�6q��
   . -�q� �q, ��q�      E��q� � �6q� ?q�<�* �qe� �� &��+�< �%
� . ���� )� ����O�$���4 �, 3�� "	� ��@, Y�/)%{�Q $G�� �6� �e� �� ��+ ;��.  
� ?4K67 �6�  �7��0< ,[4 �6% �: .�  ?+
� ���67 ?, .� 
��� ���� �6Q ��=� ��6H�,��   ?q, w5�]� ?J67 E,�D �.B4 ��  ��L#)� ��6� .� ���#�	�3���,  �,?����	 $�% :��Q
 ��� �	�, ED��: ?, R	�)�.  
� ?4K67 �6� =� B4�^7 $��,[42 ���� 
)4,  3�6% �: .� [4, ��0< ����� Y�G5 -�6K3  .� -���H q0����� ]]^7
  �� � �6� ���#�	� -�6KO77 "9��4 B�<�* ���D �8�%
�/�3 �� "O7 �%��������4* ���D [��2.  "	� ��@, ����=� 2[4 
)4, ���  ��0< �: .� [4,(7 Y�/)% �6%B44 :��?4  ��D) �q, X,�V�   �q), 13 (  Y�q/)% � (7B44 �VH 	>R4 �	� � bP�� ?,3E� ��L)2 �)��� �%
� ��� ?, ?�8, ?+g� (` W16�(�t4 B��7  �.�	 "�8D �6� ?�<�* �e� �� 3�)�8%.  12 -3 -9-4 ���� � +�   $��, *6�J$�4 567 .��4  ��Cd � ��*"	� ��@, @�7-��4 �6� h%��< Y.1 �    q'�� Y�qa -�6qK �� �q� 3
�"��� <�+
 ��,$ ��0���<
 �6� ���a� ��Cd � ��*.  �� $���6� 567 ����:� ?+�4  ��Cd � ��*���� �6J�WP�� 3  Y�/)%;G����< @7 3�)�<�%?4 �	�
��  �)�� �)��� t+ ��/�	� 3!> �7 � !����))+G4 ��, ��L)2$ ��0���<
  ��Cd � ��*
� ?4K67 �6�.  ��0���<
  !> �, ��Cd � ��*��@, "	� ��  ?V=���0��� �G�m� 567 EO� ?,�4  ��Cd � ��*?, ?�<�* ��+    �q7 �6q�  ��@� �� h% � ��Cd � ��* ?, �� h% ED��: 
���	� !> hL:
��� ?L4���� �  !>��u����, �7 .�a�"�   "q	�� E�(5��6�	� �%$ ��"��� ����82 �G4 
� ?4K67 �6� . .� "	� ��@, ��65> !>�� � �+�����#�	 �. �60���  B'�� ��+�, "	�$ v5 E��aP�6�1 8#)7 ��/�	� ���� �6% X�(� -��x ����%
 �6� ���<�.  12 -3 -9-5 +�+    3
�6, .�L� -�6K ���4,��7 ��, Y.1$ �, -��e�  B�H6	 �, ��� hL:[��2�� ��� 3EO� �� w5�]� �����40�  �6�)�, X,�V�  �),��.5-1-3  �5-1-7.(  12 -3 -10 ����  $��, [,�7 �, ?@J�6� �%$ ���
 .� 5�(<"4 $�% �^7R�  ��� �� ?+�.67�2
� CQ I,�)� .�
(4  �q� 567 $�q4   ��6q5> "	� ��� R	�)� -����D� Y�L�� 3
� ?4K67 �6� )�, X,�V� �),��. 10-3-2-4.(                                                   1- Legionella 
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���� ����� 23588 ) ������( :��	 1402 88 12 -3 -11  +-C
( %&�	  12 -3 -11-1 $��x � Z&�C  .� "	� ��@, ���L� , ;�(7��[4 �6� !�)�J� �: .� ..��
,��  �y� -���� 
5�q��:�    .� ��q� Eq=�)� -�q��(7�� �QX� �.�	 �K�)a  �$3 ?, 
�6)a  �������
  ��'��a .�-�G4@L7 3-�(VD z6=	 �.�	 �$ ,$�� � �.B4  B4: �� R��^7 �� ��L#)� ��6� .� ���#�	�3 
� ?4K67 �6�.   M��
+��1-  �y� -����
5���:� .� �)7��Ca:  t5�- 	>R4 �%$ 
�'� �	 ��. $� EO� �%$ ���L��  !- @L7 �� �P�H�-�G4  F�8:@L7 �)���-�G4 ,
���	���4 �� �?��� �%�  �- -�84	97 ?565 ?��J .� ��� B<� �%$ .�*�   -- Y��� �� F�7 F�8:� ��L��.   Y�G5 -�6K ��"	� ��@, ?4K67 �%$ ]]^7
 ��,$ �^7B4 ��=��� 2[4 ,
)4     -��q�� ?q��J .� ;�q(7�� ��� ��76+ ;�(7�� -�� �.B4 ���
  ?,�` .���  ��L#��n�H �%$ �L#���$ � ?+
 8, {6V	 ���67��4  1�q,$   "a�q	 -��x )PPV(1 �O7 ��E4 �6� TH� 3�)+.  M��
+�� 2- ��)%��
� .�� ��6� ��
,��  ;�(7�� ��(� �� 
�8�� B�<�* ���D
���H�	 �% ��  �������q	� 6472 BS  [1] )  ?q�% "�8D �% ("	� ��� ?����.  [��2�� ;.�5 '�
Ĥ �%$  F�8:
� ?4K67 �6� 3?, 
�6)a ��J ���
� �8�% W1���:� ?+
�/� �	 ��� 	97-�84  ECD h%)��,$ ���L�  3�6J6� ;�(7��?, 
�6)a ��� .� ���� ���J � B%> ( q: �� h% �B4    �9q7 "qO7 ��q+�4   ���qD �
 ���4* . 3Y�G5 -�6K �� "	� ��@,1?� �%
� � ��6� .�?���G�  gH ������ ��;G����< h%��<    ;.�q5 �q7 �6� ���
  ��6H�, .�, ��.B4  [%�+�,�� ))M�%B4  ?, �),��.11-14  ?(J���6��.(  ;�(7�� ���
 ?,�` .� �� �� W���G5
 �2 ;�(7�� �)��� 
�67���� "<�* �e���?, 3   ��q�� �6qQ   "q	� �q�@,  qK67?4  $�%�������	� BS 5228-1  �BS 5228-2 "@J [��2�� ��� ;.�5
 I�� .� ,6+
 �a�"� �6�. 12 -3 -11-2 <�!%�=    "q	� ��@,  q��J ��6q�   E�(5��6�q	� �q, X,�qV� �  �q%$  $��@)q042   �q	�)� .� &q2
�   �6qQ �� 
q	��, ) ?q,    �),��.7-4-2   ?(J���6�� (7 EO� �� 3Y�G5 -�6K �� ��4�9 ��6� I<� ��� ., ��6� g=<
  ���?, 
�6)a  ���� �^7 EO� �� ��))+�2R� ��6� ���#�	�.                                                   1- Peak Particle Velocity 
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 .�� ��]: ?��J .�$ ��*��+3  "	� ��@,�%?04 97���@/� � B4�$  �6�) ?, �),��.11-4  ?(J��� 6�� ( ?�H�)��� IC)� �, ��6� 
�� ?���C�� .� �7 �)���% ���  B�q^�� ����q82  �� ��q*��+  *6q�J$�4  �6q� �� 3  -�6KB�<�� )�B4 ��6�"	� ��@, $ I<� � E=� � E�: .� ECD3 �)�
��	 ��6�.  ,��7 x�^7�$�4  "@J*6�J$�4  .�n��H �� ��6� ?�	�6H��$ ��� �%$ �	�E� �=� 3?q4   ?q��J .�   
��q+ h%��q< 60�8� -���'��$ ���3 
� ?4K67  �6�))M�%B4  ?,  �),��.12-3-11-3  ?(J����6�.(  12 -3 -11-3 �%<���  I��� �7B� aE�� *�65>
 �.B4 �^7 .�?4 ?e#O� 
��%  �)���   3!Pq`�< ��q�   q��� �%�67���6#q8���7 � 
.�q^�
 �
 �6� .��-�(� )�B4 <��s
 "	� ��@,  ���?e#O $�% �K�
 ���@/� �6H$ �� ��,$ � E=� � E�:3B��  I<� �� #]7?4  ?,?e#O�  $�%��/� � �/� 3��6� E=�)��, ?')� GL7?� �O7 �E4 �^0� ��6 ��, ?+$  EO� �� I<�  3�)�8% �6CD E,�D?,�Q .� ���� 
�6)aX� � �� 3!P`�<B�  -�6K 
/)%��% �,
��.�	 �O� !>
 ��  �q]��$  !P`�<� ?4K67
 �6�.  ��� �%
,P`�< $  ?+"	� B'�� ��:$  �)��, ��65> !>)!> ?��J .� �%$    a6q� �q% .� 6q0�8�3
  �q)���  !> ��, ���#�	� ��6�$ ^� B�8�� 
.�� ���  �%))M�%B4 �),��. ?,  12-3-12 ?(J��� 6��((   ��q, "q	� ��@,$ R	�)� I<� EO� ?, ��=���3  �%�'��7 ���^7?4 6���.  12 -3 -12 .%7	 �A   "	� ��@,�4%  ���J ������ ��
(� ))M�%B4  ?, �),��.12-3-11-2 � �),��. 12-3-11-3  ?q(J���  6q��  ( 8� ��E4 !>3 �, GJ �`�"� �� X<�67 Y�=� g	67 ��� ���K ?��� $�% z6,��3 �^7?4 ��60.   12 -4  	��A� � ���-��=  "��a� g,�6` g4O� �8�.
 �
 ���67 ��a4-� �^7�R �� ��,4
� �� ?, H974� �3�.��� )�4B 79H4�%�
�   �q�@, "	� �� ?����, ��+$ 24[ ,4)
  ����7 .� �P�H� 5���:�
 *6�J4�$ �6�. ���<��+ "	� ��@, (744B �)+ ?+ >�� ��*��+ �� ?=V)� "s�#: ��� "	� �� H4� � �� -�6K 3Y�G5 ��B  ��6� �� �� ��)	� ?]D�)� � ������D � ��$ ?0=� `674w �%�. XQ�)� 3F�8: .���/�8 �% �/�� ?�6* �%
� ?+  ���,"e<�O� 3��6� .�  ?q��J  [q�62 * q4%�
3   "q	� �q�@,  �q, 
7���'�� �)��� 0+��]:
 R	�)� .� 	>4R "e<�O� ��6�.  Y�/)% ��+ �� -���L� 
��H�� "	� ��@, �������	� ��#� BS 5837  ��a�" �6� .���#�	� .� ���H��
 ?+  ���, 6� "e<�O���3 ��,$ m�+ ?, ��a4-� �^7�R 7
�� ?4K6 ��6� .�	��E �=�4? /)	4B   "q	� �q�@,  ?q,  �.��q�� <�+
 .� 
��H�� ��� �)��, �7 .� 	>4R ?, ?H�� �% � )M�%4B ��?0 �% �� ��� h+��7 b�H *6�J4�$ �6� .�*� $����C+�H  ���,�� EH�� ��� � S�, Y�L�� ���T23 *6�J4�$ .� 	>4R ?, ��?0 �% 
� ?4K67 �6�. 
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 hJ�@� ?+ g	67 
��.�	 O�4g .�"8 �(7 q�t  ��q�  3"q	�   �q�@, "	� �� �e� ?�<�* �6�. �� -�6K 3Y�G5 "	� ��@, .� �m �]^�� O�4g .�"8  ����q0�  ?q�<�*  �6q�  �q7  
�6q�,  ��q+ ��  X,�qV�  �q, �4�6 �%$ 
�8�. g4O� !6H � -���G5� $x IJ��  {PK�6��D
 z6,�� Y�L�� ���.  12 -5 �e��O &� ��-%� "s�#: .� ��6�� 3���L� ?,���v �.�	 3�% "	� ��@, �� E:��� 5��4? {�Q $G��  ��q� � �� ;��  Y�qL��  ��q+  ?q, ]#74E `674w ���� �6� )�, X,�V�  �),��. 5-2-3 .(�, X,�V� �),  143 �),  0 � �),  16 "	� ��@, ?4'7 ��* $�% ����
 �� "D6� ?���� �6� .��Pa �, E��8� �	�. $�3  "qs�#:  Rq	�)� ��  �q,��, !> �  3�6q% ���>3  ��q* �  ��qCd3 ���-�( � �� -�6K Y�G5 ?,�J �J
� 5���:�
 ��6� )�)��� ���� ?+ �
  �q��67  [q+���  �q% �� ��  ��6q��  ���qL� ���8� )+�( �4G "	� ��@, Y�L�� �6� .-���� ��0< ,4[ .� �: � ;�(7�� �6% �4G "	� ��@, ��6�  ?qJ67  ���qD *4�� )�, X,�V� �),��. 12-3-9-2 � �),��. 12-3-9-3.( M��
+�� 1- $��, ����0� �� ��6� {�Q $G�� � -��e� �, -��8H ��6��  ?,�),��. 5-1 G4� �6� ?(J���.  "	� ��@,;�� $�% ��+ �Q�4
�) EK�: �))+ ?+ �� $����C+�H Y�/)% 	���6<4
6 �% �� -�=CQ .��.�4B  $�% �6J6�3 $�����2 2
 3�% �.�	 �% �� �.4B �%$ D�,4����� ���� �P�H� ��
 �6� . &q2 .�  .�q8+�2$ . q��.�4B  3�q% @74? < ���
� ?4K67 !P`� �6�. M��
+�� 2- B'�� "	� z�4�:�
��% $��, $�4*6�J .� x6#� !> ?, 
���H�	 �%$ ���L� Y.1 ���,. �� �J
� ?+ .��.�4B �%$ �� !> �,��, �� ��T2��x6#� �.4B $�% �, wV	 !>  
)4�.��.1�, D�,
 �
 3�)���  ��@, "	� ,��74�$ ��,$ *6�J4�$ .� ���)� 
�� �� �e� *?�<� �6� . ��q,$  *6q�J4�$ .�  q	��	�
  <��q]7
  ?q, .��.�4B �%$ �2 .� !>3 Y�L�� -����D� �:�4Q�
 
� ?4K67 �6�. 13 c�d (O�-� � M��
 �/�� M�A�9, 13 -1 <�	*
  -�4��a ?�6*�% ��  ?��^7R�  
�+ � ?��^7 R�
�GJ3 Y��=� 3$.�8@,  � $.�	 ��4d ��qD 
:�6� "	� ��@, �^0� ���, ..�� Y�L��
,�� ��:�  ��D 
:�6� �6� �"@J �Q�
�)4 ?')�� .�   ��q(� �� ?=V)� .� n��H ���<� < -��VH
'�G4� 3
��4�4 � �8�.
   .� 
q��� ��qCd � ��* � ;.�5 3��K � �	 �  5�(< ?q�6*�% "q4 �^7 Rq�  .� ��6� ;.���2 ?��J
� ?4K67 3"<�* �)%�6^� ���D 3 �6�.  
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+��- "4(`� 3��+ B��� $�y< �� 
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5���  
�q)4�Q� ?=V)� �� ?+ "	� 
%�/�	� ��)���1     mqD�7� mq� � ���� ���qD "	� ��� ?4C(7 �� $��, R	�)� |<�O�.  �� 
��%�y<  ?+ "	� Y.1
�)+��+ ?, �6Q =�8�h4 �^7 ��+ ��R�    ?q4:�� �� "q	� ��@, 3�)��, ?���� "+�� (`� �� ��D�4
 �B��  �, R	�)��wV	 �^7 3R� �� ?+�, ��+ 
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IPS-C-CE-355(1):2023  �������	� 
�� 
���� ����� 23588 ) ������( :��	 1402 104 
�)� $�����2�� ?�  �%m�  .� [^,  $�%D�,�����4�:� -��VH 35��
 ��,$ 
�)+��+  ����*��+ �	 ���   �� ���q<� 
� ��L�� �Z��2 
/��8�% �)+3 
�� ?4K67 �ya� UT: �6� . 
]]^7 ����0� ?�C5� �.�	 
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�4 �� �^7R� 
�GJ �.�	  �6J6�"	� .�^7R� 
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� ?4K67 �6�:  BC�- �O7E4 �	�. $� <�+
 ��,$ �Q�
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<�+ R��^7 -�4��a
�GJ.  14 -3  <��Q" $� ��"�+��$��;� �9:�M &�' ̂M� ��� ����: ���  14 -3 -1 B>' (����" M�A  
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��4� !�D m� ���6� ��@� "@J �� �% �� ��+ ���� .� [42 .�H 
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 �6�.  �� �^7 Y�/)% � ECD ?�:�� �%R� "	� ��@,:  BC�- �2$���� �.�	 �$ �����4D�, �6� ?�H�)��  D-  z�=�t(`  \�H (D6� �"4  
> �% �6� �^0��  E- ���>  t���� t5� t��� �6� ?�<�* �e� �� !.  Y�/)% .��
,�� 1�E� 5���:�
 �2��$���� �.�	 �3$ "	� ��@, �%�"4  [q^,  �q%
�    � ���q(���� [q��� ?q+ ��qL� �
 �))+  ��K�)a  �),��@�3
���O, ���: [)+��
 �$�%��6� .B4�.�� , �
���H�	 �%$ b�H � ���L� G��$   �q, �2$���� �$�%��6� .B4���  �6� �^0� ���L�)�, X,�V�  �), 9  �), � 19.(  �� ���6�$ ?#D� ?+ �� $� m� 8��4 ��,  �^0����, ��� 3K67?4 �
 �6�  �q���67
 , ?q4=   �.�q	��  .67.�q,I� �$�%��4 D�,�����4 �	 ���� 8�$�%�4  3��,?���� �, @�7
7��4  �%�),��@� �)����� '7?4 ��* $�% "D6� �6� U�Q�, )�, X,�V� �),��. 15-3-2 � �),  16 � �),  19(.  
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 )�,
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  g	67m� � �� ?,�L7 �, F�)@�B� :��Q ��+
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 ��*��+3 .��
,��  ���a� ��7 ?�6*�%�44 � ��6�4 �), X,�V� .� 16 3
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)��� |#: �^7R� 
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	�)@�  � ����, X,�V� �%�������	�$ :��Q R	�)�
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�=�:  1 - I�� ?4'7 �� �% ��*  
'7 $�%)��'�
'4 �� %
'45���4(�  2- n�, b��� � �% �%�  3 - 
0�62 $�%�47 �2�H ��%�  4- E(� $�%�47 
%�*���  5 - "02 �%�),�  6 - 
2 �%.  D- ?4'7 ��* �,��, �� �%��,$ 
C��J:  1 - I��  $�%!�6�=<� ��, ��=��� 3
 �2 wV	 ?,B4� �7�  2- I�� 
=<� $�% 3?��47 $�% =<�
 ��,$  ?, ��, ��=���m�  ?V=� Y��q=�     �q)��� wVq	 
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�  3 - �,n �),��@� $�%�  4- ?����	 �%$ ���@/���� ���.  w5�]� ��, ���#�	� ��6�$ �.�	 �%$ �D6�
 �� '�+
  "	� B'��E���  ���6���. ���,:  1 - ?565 �%$  � $�16<"8,��� �%�  2- @L7-�G4 �v��mJ 3 �%$ 2
M4 3?��2 �%7 3�%�4"8,��� 3�  
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 �6�.  Y��7 +�7 � �%��,R4 ,�%�� E��O� $ "	� ��@, E4]#7 ?,��,$    .� ?q�:�� �q% �q)���< �^7 Rq�  
q	��,  �6q� . ��T*��,$ ,[4 �: .� .�L� :��Q
 �.�	 �, $�%  "D6��� '�+
 K67?4 ��
 �6� .   "	� ��@,?����	 3
K�]�H� $�% �, X,�V� ?4K67 $�% :��Q ���.�	
 ��6� ?�H�	 �.  "456�8� �2$���� �	�� ?, "	� ��@, �.�	
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 �)� ?+ "	� h@� ���* :��Q ��
 m� E4H� [^, �)��,. ?, 3���� 
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�456�8� ��* �����.  $��, �Q�
�)4 � .�
)��:��Q 3
���@/� 3R]� 3$ ��, �
�4 �.�	 �%$ '�+ � "D6�
  -��e� "O7 "	� ��@,  ���<�?�8��� �6� Y�L��.   "	� ��@,[��2�� <�+
 Y��7 �%��+$  3"D6�E��� �.�	 $�% '�+ � "D6�
 3 F�	��,?��� $��+ $�%  (7 B4q4 m� �)%��% �6�8� �%��+ ��))+$  "D6���,$ �Q�
�)4  |#: .��.�	 $�����2 $�  ��a �6qQ �� -�q4   Y�qa � ;G����< d 3?CD����4 Y�L���6�.  M��
+��-�������	� BS 5975  3?,��v� Section 23 »[��2�� ?���  �%��+$ "D6�« � �, �� ��
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 �6��  D-  ��;��  �, t��^� ������@/� �K�)a 3E,�=��I�� $�% =<�
 
� gC7�� �/��'� ?,  ��6q�  ?q,  �6qQ$   ?q+ ����� 
C4+�7 ��'��a.   
��C@/� mD�7� 3-��Pa� $�%6�,�7 �6y: �4�97��*��+ 3h�Pa $�%6�,�7 � � 
O5�]��� �� "	� ���D ?+  ���� ���D  3�6�
��G�%  
7��4@�7 �,J"@ *6�J$�4 	� ��6H�, .�?�4 �=� �, ?4
>  �q% 3   "q	� �q�@,   �qe� �� 
q:��Q �� �6� ?�<�*.  ECD �%��+ Y�L�� .�
� 8� �� ?+�4 2���4  ���� 
�,�4H �97�4   
�q'� "	� ��@, 3���T/, Y�q�7   $�@q� -�q84	97  B44(7 � |#: �, ?, 
	��	�
> �%[�62 3  � ?4C(7 
5���:� -���K .� $�4*6�J $��, 
<�+�6.  16-2-2 $i>� M��+�� <��s� �  $��, [��2  �%?,�J �J
� 5���:� �� 
"	� ��@, 3��� ?0=� $����, 5��?4  Y�L��� ��'� -�]�^�
 m�  �q	$  .� �� ?+ z�=�?'C� $  �� $���� ���D 
> wV	���6� B44(7 3 . "	� ��@, &�	?0=� $����,   �� �q% ?�qK�<  $�q%  �6Q �� he)� ��+ -�� .� � ���'7Y��7 ���_�  .� EK�:[��2 ��,$ .��
,�� �2 $���q� � �q�  � ?����q	  ���q@/�$ �H� �� � �6� ���#�	���4 E��6a xg,�� * ���D��4.  16-2-3 ��V�� �d-%( �/� $�   ��;�� ��]7� ?����	 ?4'7 
%�* ��� ?, "D6�3 "	� ��@, B�� �Q�
�)4 �6� EK�: % ?+�4  q	>
C4    �q�� ?q,  ������0�  �: 3ECD ��� "+�: .�B4 �� � �(,��a .-�4 �^7
� $�4*6�J R� �6�. Y��7  -1�q]7�    "q	� �q�@, ?, �6Q 	��, ������D -�� �6Q �� R7��
 7 �6� 
�6, ���+ .� �
> �%  "<�042 �, ?����'� $�����2 B4�97 $��, �� B��V� R��^7 -�4��a.  "	� ��@, ��+ �^7R�  ��� ?, 
C4	> �4% 
��,Y�L��  �
��ya� Y��7  ?, ?+ �.�	 ���E]��  �q8%  "qD� �q, �) �6� ��J .�7 �6� "D� ���.
  ?+?4'7  $��, 
<�+ ��*���$  g	67 
���H�	�.�	 �J�� �� m� �.�	 �JB�G/�  3"D6�?4'7 ��'��a �� 
��H �K�)a 
H�, UT: �, 3"	� ��0� B4�97  ��L�� "D6� �.�	 
%�*�60�.  



  
IPS-C-CE-355(1):2023  �������	� 
�� 
���� ����� 23588 ) ������( :��	 1402 117 M��
+��- 
� ?4K67  �6� ?,��)%��$ ��a
 ��� |#:$ 
/)	 �� 
��), CIRIA C579 [12]  ���)%�� ?M,��+$ ��*��+  $��q, ��� |#:$ 
/)	 �� 
��), CIRIA C589 [13] �6� ?(J���.  16-3 '��'+ �.���+(  �� �K� �6�
 	��	� "8,���
 ��, "	� B'��$ �^7R� �6� ���#�	�:  BC�-  "8,��������@�    
> �� ?q+ 3E=�q8�   �q,��, �� "q���=�  Y�q�7 $�q%��,  
q�=� ) q	��	�
 
.� �  �6qH "8,���( 3�	 .� E=�8��. ���� ��� 
> ?, ?+ $�3    
q� Eq�O7 "q8,��� g	67  �6q�   �q�� ?q,   
q=<� -�6qK )
C��J ( ?,�.�	 "	� ��� ����4*�  D-  "8,�����8���6H�	 .� E=�8� WP��+ ?+ 3�. ���� ��� 
> ?, ?+ "	� $� . $�����2C��J
  g	67?�.�3  ��@� B4��2 ?, 3"02 �), ��  "8,���
8#D �L��� �
 �6�.  "qq8,��� $��qq, ��qq���@� $�qq%  E=�qq8�.� ���#�qq	� �������qq	� BS EN 12811-1 �qq� �qq�)%��$NASC TG20: 2008  [23] 
� ?4K67 �6� . �q	��          �6q�a -�q��G5� 
�q�% .� ���#�q	� �q, "q	� �q�@, �q% "q8,���
 �, X,�V� � �������	� BS 5975 :��Q
 ��6�.  K674? �
 �6� "8,��� �% ��)%�� �, X,�V����.�	 $ )< -�aPQ� �3
 :��Q
 6� ���#�	� ��.  &2  .�E4�'7"8,��� "	� ��@, 3 ��� �� �%g� * ���D R	�)����4  �q7  ��q'��a$   ��q, ?q+ ��$ 
>  �q%   �qe� �� �)%� Y�L�� ��� ?�<�*.  Y.1 
��. �%  3���,	�.�,
 "8,���  g	67��< ?�8��� 
Q  E:��� ��.K67?4 �
 �6�:  1 - [42 ��, ���#�	� .�$ 5��B4 ��,�  2-  ��?�K�<$�% ���.
 �H> .� ?+ he)�B� 	�.�,
 ,[4 � .�� "#% .��T/   q	�.�, �q% .� &q2 3�
  q���G*
 ��,$ ��"��� ��*��+ @7?4 �
 �6��  3 -  .� &2
��G<�  [^,?J67 E,�D 
> ?,��, 3
�4 �� �%�7 ?�6*�44 ��/��  4- ��� .� &2g� �8���6J �a$ 3�)��� �� ��,�� d ���4�  5 - &2  �% .�"	� B'�� ?+ 
D�#7� �� "���=� �� �2$���� �97 
>�4 ���T/,.  ��Pa � �, B�"	� ��@,:  1 - �Q�
�)4 % ?+ �6� EK�:M4?�6/ ?,�J �JUT: �� 
� "8,��� .� ?����, 
��, $G�� ��� �%�6^� ���  2- ����82 I�J  ��� $��>��$ �, .� � ���, ED��: "8,��� ��q, ��� ?C	�O� �$  q:��Q
   "q8,���  .��qL7 ����)� �� ��� �%$ 	��	�
 �� ��+ XQ�)�$  ���8� ���)'��  
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�  ?�q	�6H��  ����q82  �� �q%$   7����qD� "q8,���
   �6q� Y�qL�� )  X,�qV�  �q,   �),��. 11-16(�  4- 7�7
C4 �6� x�^7�  �7 "8,���Y�G5 -�6K �� e)7h4 �, � 2"<�04 ��+ , E'� ?{�Q  $Gq��  �, ��q� ��q4�  .� �7 �6�$�����2  Y�����Q� 
>
�)4 �6� EK�:�  5 - �G� �� "8,���
'� ���$  
���H�	R]�  3�6�?,��v� ��,$ �.�	 �%$ ?C7���)�, ?+  "q	� B'��   !�q7�2 ?5�^�  .� $�%.��71�,3  �� B4�d�� 
)�����*��+  �� 
��T/%� �� �VH ?,�.����.  17 Z�� M�A ��� �� 17 -1 <�	*
  ;�� $�% �^7R�  ��:� -����D�
Q�4 K�H
 ���� �6J� ?+ "@J �^7 Y�L��R� �B��  g	67����+ �%  ?4qK67 
� �6� .�)� "	� B'��B� �^7 ;��R� ?,+�7 -�6K
C4 �� "�8D �� �%$   �^7 EqO� tq��^� Rq�   ��6q�  * ���qD ���#�	� ��q4 .   "q	� �q�@,;��  $�q%   �'7 .� &q2 ��q+ Eq4 .�� 
,�q� � mq8� � ��qL�   �6q�)  X,�qV� �q,   �),��. 5-2-2-2.(  ���L�  �|#: $�%�y< � ��+B��  �
:�6� ��D  �), F�	� �, 13 K67?4 �
 �6� ."	� ��@, �:� -����D� 
Q�q4 �
)��  ;�� �� {6`� ?, ��+ ;�� ?, z6,�� Y�L���� ���� 
�0� ��+ � � ?�%
�)+��+  �� �`�:��*��+ WP��+  ;�� -���G5� .� Y�L����6� ��*> ��+.  ?, �6Q �+3
  "	� ��@, !�^����64� � ��L� ���#�	�/�� .�,"<�� ��� ��6�
 �^7 .�R� 
�'�� �� T2��  �)+)?, ���  �),��.12-3-6  ?(J���6��.(  U�K � .� �e�?')� �^7 ;�� Y��+R�     ���q	� ED��q: ?q, F�q	��, 
> !�^��� "	� ��@, 3"	� ��� x�^7� 
 ��, �VH$ 
�)+��+ ���, . ?�%
�)+��+  �, "	� ��@, �6O� .� ���#�	�-�G4@L7 ��� �B4 71> �� "	� ���D ?+ 
 ;�� $�% �^7R�  
> �,+�))+ ��3  �)�>���  �?, �6Q C, ;.6�> R	�)��))4 )�, X,�V� �),��. 5-3.(  M��
+��- ���< ;��B�^� �.�	  
���.6	 �, �%�)�<�% �2?� �%$ ,6�
 + ??, 
�6)a '7?4 2 �6Q �� "D6� ��*[4 7 (qyt4   Eq�a �
 � �))+
 ��� ���67_� d�42 E,�D[4 ,
)4 K67 � ���, ?����?4 ��
 �6�.  17 -2 ����� �'+ ��  17 -2 -1 *
<�	   $��,�^7R� Y�* ?, �.�	 Y�* �% �� �.�	 �K�)a �$  "	� B'�� .�����+ � �%��G,�$ �	�
 ���#�	�   ?q��*� 3�6� �, X,�V� .��
,�� $�% ��m8  W16�(�;�� $�% �^7R�  3��� ��� .�?��J .� ��� g	673B4 R	�)�   �)�q8% �q7 . ��'� m�+
'4 %D �)���
M4 �%$ %m45���4 �� $��, �/�� �	�E� ��, �,1�,$ 1�, �2 �B4�  .� &2 �K�)a 
���>
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�� �%�3 ��, "	� ��@,$ , m�+? �^7R� �	�
  �6� ?�<�* �e���)�, X,�V�  �),��.18-4.( ��4?L .��
,�� �m8� � "	� ��@,
�G4 � .� ���#�	�B� m�+  �� �%����� �^0�.  17 -2 -2 ����	 ��
  R47�7 �^7R� �.�	  "	� ��@, �%Y�* ?, Y�*  3���,?, 
�6)a����  w5�]� 3"H�	 �6� ?, ?J67 �, 3?=CQ ?, ?=CQ ����H�	
  3�e� ��6� ;�� � ���#�	� ��6� �"	� ��@,  ;�� �� {6`� ?, Y�L���4, ��+ 
�6�.  M��
+��- �8,��� �%3
  ?��J .���@��),3�% ��, ?+$ @87E4 �^7R� R]�  "	� ��@, g=< 3"	� ����, X,�V� ;�� Y�L��   ��q+  �6� ?�����,)�, X,�V� �),��. 5-2-3 � �),��. 16-3.(  17 -2 -3 �A-R'M ��
M  �� ���6�$ ���` ��#7�� �� ��+ ?+$ �� � "	�
 ��8D .� 
�67
  
���H�	 .���  �.�	,? �6Q �B�� � Bq�   �� ��q+  "	� ��@, 3��� Y�L��m� 6'	$ � � B��V� ��+B�� @7?4 �6�.  �6�  6'	%�� �, R	�)�� "	� ��@,"4 . ���6� E��� "	� B'�� � ���, ��� Y�L�� ��+ -�� ��� ���,:  BC�- "8,��� E=�8��  D- "8,��� �%$ ��v� :��Q �,
 R	�)��  E- �%6'	$ ��+$ :��Q �,
 \�H�  <- 6'	�%$ ��+$ 	 �,1�,��4�  F- mD�7� X�(� =��JE4.  Y�/)% �� ��+$ �%6'	
� d�4 �%6'	 .�$ @7 ?, "	� ��@, 3"8,��� �)��� "^	 � "#	?4 �62 �
�4   !�q)Q 65�� h'O� ��@�"� �6� ����.   ���#�	�.� ,���
Ĥ �% ?, 
�6)a ��, ��+ EO�$ �%��+ Y�L��$ �^7R� 
�� ?4K67 �6� )�, X,�V�  �),  11.(  17 -2 -4 ����� (3K=  
��/)%  �@)7 "	� ���D ?+0^,
  .�m� �^7 �.�	R� �2 3�6�$���� 0^,
 D�, ?+
 �
  "	� ��@, ����?, �6Q 5�(< �6Q �� he)�"4 �%$ �^7R� ��, �$ ���. -��
  
> .� &2 R	�)�[��2��  �6�)  B4q)M�%  �q, X,�qV� �),��. 15-3.(  



  
IPS-C-CE-355(1):2023  �������	� 
�� 
���� ����� 23588 ) ������( :��	 1402 120 17 -3 ����� )�% ���	  17 -3 -1 <�	*
  �.�	 �% �.�	 �K�)a � $� J�7W�O4  .� ���#�	� �, "	� ��@, m����B4 �^7R�  ?+ .�m� mD�7� "e<�O�  ����� ���
���<3 ��,$  ����g	67 [��2��  $G+��E,�+  �%�� ��/�	� �%$ �7�,m4 
� ��+ �))+3 �^7R�  ��6�) X,�V� �, �),��. 17-4.(  �% @L7 � ��/�	�G4 6�"	� ��@, ���#�	� ��:  BC�-  .���� � �6�g�  ��+ �6� � EO� �, R	�)� 3gC7�����,�  D- "O7 [��2�� m� ����+ ?�8���3 ���� Y�G5 -�6K �� ?+$ %�6*?��)4 �.6�> �C�(�
 "	����, 3�  E- �%?04 ��� ��g� ��+$  !6H�6� $���@/�.   "	� ��@,-�=O��  .�4� ��6��	�� ?,
 �� �,$ ���B4 �%
� �2 � -��D �,$���� <�+
 ��,$  �e� ��6� ���#�	� �6� R]�.  -�=O�� .�� : �� "	� B'��B4 �^7 ��+R� ��6� ���#�	�:  1 - ?,�` ['� 
.�  2- D
M4 %m45���4�  3 -  ��))+��H)��))+��62(�  4- 7�4 �^7R��  5 - ��'� m/)�
'4�  6 - -�=O�� %m45���4  3��6e)� �)�?, 
�6)a  ������4* �%$ 6(7 E,�D���  7- $6* �^7R��  8- >�,�)%.   "	� ��@,-�G4@L7  g=< �,��$ V	6: E�O7 "4�,�D ?+ 

> �% ?, 3���� �� ��6� ?�<�* ��+ . 3Y�G5 -�6K �� ��#:$ �.B4  Y�� ��J)�G/�
  
>?,�6Q ���� �, m�  ���0< "^	 ?�8% "@J ��� h%��< 
�6��m� ��8,  R	�)�K67?4 �
 �6� .�J �� 3Y�G5 -�6K ��
� . ?+B4�.�� � � �%�/� �%�y<$ 5�H
  3
q)4�.��.  qL�$��  � ��4d  "	� ��@, 3���� �6J�?4'7 ��* <�+
 ��,$ =��JE4 �	 � �%�� ���B4 �%3  
��+ �2 � B�8'� �, WP��
> �% "^	 ?�8% �,3 �6� h%��<.  
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+��- �	 ��]7�I� )"#J �	 ��))+I�(1  ��m� ,E4 ��'�
'4 �� �	�� B4��� -1>  �. b�qO�� 3
q)4  q	�?�4 �$  q	�  ?q+ " "+�,2 �	 ��� � ���D �� -�=O��
 �.�, .� "a�	 ?, Y�G5 -�6K �� �7 �.�	$ �R4 ��6� ��J � E]�� ��� . ��]7� �, ��+ ;�� ?	 �	I� �	� 3���� �6J�
� 3?�4 ��+�6H  Y��7 ���+�6H ./�%
 ����$ m� 2B4 E#D 3�
)�� �	�
 ��   �q7 �)�8% ��+�6H ��+�.�q	 ��� ?/� ?�8, "5�: �� �� E#D�� �� � ��?L4 ,�J .�? �J
�  ?�	�6H��"+�, �� *6�J ��]7�$�4 �))+ .K67?4 �
 �6� ����+ ���B4  �, ��+ ���� .� ECD"+�, �� 
7�=O�� �/�� �J ?+W��� < �e� .� 3"	� ��� E]��
'�G4 	��,
 �)+ �	 -1�]7� ?�% ?+I�   Eq#D  �)��, ���)  $��)%�� ?,B�L�� $��C%�� ��,$ � 3.�	 � "H�	� ���#�	 Bq��   �q	 ��q]7� .�I� , �� Eq4  ��q'�
'4 [25]   ?q(J��� �6�.(  17 -3 -2 �A�9,M � ��
�/�   ���a�?4:�� ��D �, X,�V�  �), 13 
� ?4K67 �6�.  �� ���6�$ ��� ?+B4 $�% �^7R� ) ?��J .�����+�%$ 
> �% ( �$���<� =�8� ?+W��4 ��a ��-�4 R��^7 H�E4 �)�8% )?, 
�6)a � ������� ,
Ĥ �%(  ���, ��?4:�� ��D  ���D3���4*  "	� ��@,��'� ��
  B��   �q�. ���6q� E��� ��6� ID��:  BC�-  .� n��H��O��� ?5�^� !�7�2 2[4 ,
)4  ���))M�%B4 �, X,�V� �),��. 13-2(�  D- ,��H �y� -���� .� ���
 5���:�
 ���B4  -1>�� @L73-�G4 ?,)a ��q�� 
�6    �q, Rq��^7  Eq,�+)  �q, X,�qV�    �),��.17-8(�  E- �y< .� n��H � ��a -����
7�4 ���B4.  B4��� -1> � ��+ EO� �� ?+ b�O��
 �))+ p��� ?, "	� ��@, �%$  �q,�@+ ���0%
�    ��q, ��%�q0� Eq,�D$ 2 
��,�a���4 �	 ���  
��,��+B4��� -1> @L7 �-�G4 ���, G@L� ���L�.   B4��� -1> � ���#�	� ��6���� "	� ��@,$ >?)� �%
� "@J � 
�'���� 360  ?J������+  ��q,$  ED��q: m 1  ��/�	� U��Q� �����, .���6� ��$  ?+ .� ���#�	�>?)�  �%
��a �   "q	� �q�@, 3���C B4q���   ?q, mq�  ?����q	 ,���B4 ���� ?+ ?�8,����$ ��� ?O#K[�  ����� ��(�  ��mD�7� 3"	�  G@L����,.  B4��� 1>- ���  ����)��� ,E4 *��,3$�4 ��+
64  B'q���+  � ��q4d3      ?q, Gq@L� "q	� �q�@, ?����q	  q,���B4  � ?�8,����?����	 76K ���0%
 ��,$  �� R=a ������*��+ ���,.                                                   1- Quick Coupler 2- Buckets 
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���� ����� 23588 ) ������( :��	 1402 122 17 -3 -3 w���) ^+���'�  Y��7 ���B4 @L7 3-1>-�G4  "	� ��@, -�=O�� ��, X,�V� K67?4 �%$   q	�.�, 3���#�q	� ���.�	
  ���q@/� �$ ��6�. ,[4 ��T*��,$ ���B4 -1> 
�� ?4K67 �6� .�` ?56�O� � 
.�?�4   <�s �q: �� "q	� ��@, "q4   �,1�q, D�, ��/�	�
 ����,.  E��	� ��, ���#�	� .� ECD "	� ��@, �,1�,$ �^7R� ��, ��L� ���#�	� .� ECD ���,�� �$ �s�t�    
��q+ �q)�, Y6	��3 ?, �6Q 	��, E��+
 ��6�.  ����+ 
7�G4@L7 �^7 ?+R� � Y�L�� ��
 ;.6�> "	� ��@, �%� ����    q��a ?q,�L7 �q, �
  q�CD
    �6q� 
�q�% .� ���B4 �%��,��+ ��$ ���, ?,�0� . "	� ��@,����+ �Q�
�)4   ��q+ ��(� ?+ �)+ EK�:   ?q+ $�q: .� B4q��� �2�� �a�,$���� �6*Z�� �
 
> 
� �6�3 )'� .��L7� .+�: .�-� � he)���/ �q�  ��q@*��
   B4q��� q: ��B4  ;�q, 3 ,�J? �J3
� �PD� ;.���2 � B�����,
  � B�, 3�16< �)���-�G4@L7 �6� !�)�J� "	� ��@,.   M��
+��1- 
� ?4K67 "+�� $��)%�� F�	��, B4��� ��+ ��(� �6� �6� B44(7 B4��� ���.�	 $�%.  -�G4@L7 .� ���#�	� ���#	
  ?+��,$ �� ���#�	� ��*��+ �^73R� :��Q
 ��.> �[� "	� ��� �7  �71�q, �,B� �%�������	�$ �
)�� ���+ �
� K67 3�))+ E�a?4 �
  3�6�@L7 UPH�,-�G4  ����H�q	 �������	�
   ��q, ?q+$ �^	 �,��, �� "���=�
 $�% ��*��+ �^7R� :��Q
 �"	� ��0 .7�6K ��
  ?+����+ , .�E4 ��'�4'
  �q�   ��6q5 ?�<�� �44�7 � ���#�	�
 7 ��+ {PK� �� 
> "	� ��@, 3�)+ "s�#: .� �����+ ��� �B4  �,��, �� ;Gq����<  ���> �Q�
�)4 �6� EK�:.  Y��7 B4��� ���#�	� ��6� -1> ���� "	� ��@,$ ����+ mD�7�  �� ���#�	� Y�/)% ����*��+ R��^7   �)q��,)  ?q, E'� 1 �6� ?(J���.(  Y�/)%  .� ���#�	�-�=O�� ��,$ (y7t4 �Q� "	� ��@, ��+ ;�� 3�K�)a UT: �
�)4  ?+ �)+ EK�:-�=O�� ��� �B4 % ?,�4 <�`� ��, ?J�
 ��T*��, �)���$ C��J
 /)	B4 ��$ -�=O��    q� Rq]� -�6qK �� ?+
   �q��67 3�6� [H�� �a�, ������.  M��
+�� 2- �B�  ���6��
 ��/)% ���67
  �%��, ?+�6]O� "	� ������. 3
  ?+?, �6Q  E��+ .���4* �� ��.> �%
  ��6� �q�  ��q�.
  ?+?, �6Q d$��a�4 � �)�,
 ��6�3 �%� ��.  ����+ �% "	� ��@,?04 ,�J .�? �J
�  ��'��a �-�=O�� 2 �"<�04 �^7R� g	67 ���, ��*> ��. ���6�:  BC�- ��� =�8�h4�  D-  .� ���#�	�?����	 ,���B4 ?�8, �����  E- ?���� -�aPQ�  g	67 ���m� "�Pa ��)%��  <- +�7
C4  �% .�m� � .�B� t��� �%.  
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���� ����� 23588 ) ������( :��	 1402 123 17 -3 -4 +�!8%�� �AM */:(��	  B4���  �-�=O��  �, "	� ��@, ���#�	� ��6� �.�	 ��#7��"O7 �^7R�   �q��, Rq	�)�� .  Y�Gq5 -�6qK ��3  ��  ?�:��{�Q $G��  ?, "	� ��@, .��7 [��G<��. {6V	B4 ))M�%B4 �, X,�V�  �q),��. 17-3-1 ( � �q�   [%�q+ �.�	 ��#7�� �%��G,� �,$ ��/� ��,$ �	�
,�4 � ��+ ��#7�� ?,��� ��6� B.�4 �6� ?J67.  $��, �^7R� 
���H�	 �%$   �.�q	 ��q�,� "	� ��@, 3E]��   "qO7 �^7 Rq� 3 �q, �Q� 
�q)4 �2 .� $���q� � � 
q)�� 
���H�	 �%$ D�,�����43  �6� ��J)�, X,�V�  �), 0 .(, "	� ��@m� �y<$  5�qH� 
    <�q+ �.��q�� ?q,
  �qa��  "@J�Q�
�)4 Y�a .� 	>R4 
���H�	 �%$ ��� |#:  ��� ���)���< �^73R�    h%��q< 3;�q(7�� ��=��� ?��J .� �6�.  
�� ?4K67  �6�.6L� 
��, $x IJ�� .� 
�6��D {PK B4��� �, -1>  ��  ��q+ ��q+ ���J3 . ��q�    "q	� Bq'�� ���O�"� �%
� ��#�	� �����, ?���� �6J� �.   ���a�m� ?4:�� XCQ ��D  �), 13 
� ?4K67 �6�.  17 -3 -5  L/S����
  "	� ��@, ���> ?,�:$  I�J��%��, ?+ �60
� ,[4 
> .� ��, ?+ ?�$ � E�:B��  �.�	 �, "	� ��� ?C	�O� �O7E4  �)+)�, X,�V� �),��. 17-3-1.(  17 -4 ^�g�'+ A��+ M���%�,1 W	���� M�A��K�� �  
�'�� -�6K �� 3?,��v� �� "4(D6� $�%  b���VH��  3�VH ����:� �,  .� ���#�q	� ��/�q	�  �q%$  
�q��<���  �  $�%��G,�7�,�m4 
��*��+ 
���� ��� "@J .� VH3� K67?4 �
 �6� ) B4)M�%�, X,�V� �.�),� 17-3-1(.   17 -5 �	)�% �Ro%�
 <U
  
��/)%  .� ?+��/�	� $�% "'���+ )?, 
�6)a �%6'	 ����$ �^7 m�6+R� �%��65 � ��))+$ ���H�� ( ��q,$ �^7R� ��D6< -�=CQ ��
 
���H�	 �% � ���#�	�
  3�6�      � ��/�q	� $�q4*���D 
�q'�� ?q, ?qJ67 �, "	� ��@,  3UT: .� ECD t+ "���=� 3?5�^� $����=�?, 
�6)a  �����2 ?=CQ3B4� �6� 
,��.�� . (qy7 -����t4  q	 �.���  UT:[42 �����  �K�)a)�, X,�V�  �), 0( � $��T*��, <�`�
 ���
 	��	� ��� .�
  � "qD6� Gq4    "q	� �q�@, ���, �e���.  ��� B�� �VH [%�+ $��, �% �6� ���#�	� "	� B'��:  BC�- :��Q
 OK R]� � R	�)�$���@/� � w4 "02 �%�),�                                                   1- Remotely-controlled 
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�6)a  .� ���#�	� �, ����$�%�48� :��Q "D6�
 ����  E- +�7
C4 .� t���  t5� � t��� !.  ?,B�<�* ��+ ;�� $�%  
��+ �)�, R	�)�B4��� -1> ��,$  ���#�	�K67?4 �
  �6�)��,$ ��)%��
�  ��6� �� � ���#�	�B�� =��J .�E4  �), ?, �% 18 ?(J���6��.(    ��B4���  -1>���0<  .� -�=O��%
'45���4 <�s �,"4  R	�)�$��,   3;�q, � B�8'� ?q,�J  �qJ  "q^5 � 
�  ���#�	� 
���H�	 
��+�6�.  ��/�	� 
��,��+ [��� [��G<� �, -����D� Y�L�� � �% �:� 3
Q�4 .�z6=	 ��/�	�  tq+ $�%6�.�, �� �%  q% �q� �  .� ?C5 �%$ 
���H�	 �% �6� $�4*6�J .?C5 |<�O� R]� ��	�� B�� �� � �% �4=���))+ �% 
� ��@)042 �6�.  17 -6 �	)�% p����� $� ('��'+ <U
   M��
+��1- ?, �6Q  
�+�^7C�
 � ?+.�4  ?, -�4��a��'�
'4 .� [4, ��#7�� �� m 15    ?�q	� �� 3�q��, ?���� ?qC7���)�,   ���qD �
 *��4.  B'�� ���� .� "	B4 $�% ��#7�� ?, 
	��	� ��,$ R��^7 
���H�	 �% �.�	 � �%$  � �6� ���#�	� I#7�� .�4� ?, ���<� ��+  ����, ��#7��$  �� R��^7?, �6Q /�0�$�4 �%� [%�+ . q	��	� ��/�	� �%
   ��q#7�� ?q,   �q�@,  "	�E�(5��6�	� �, X,�V� �%$  � ���#�	� ���.�	
�)4�Q�  ?+ �6� EK�:-�=O�� ��/�	� 3�)��� D
M4  �q% 3 B+��H m��d 3�% �%� 3���	 � m/)�	�� ?, 3
 R]� "	� ��� .B4)M�%  .� "	� ��@, �%��,�.� 
��/�	� ?+ ���� �7��< "	� 
> E�: ?, .�L� ��#7�� �% ��.  ��  Y�/)%���=�	� ��, ��/�	�$  !�D 3��+
>   ?q, �� "	� ��@,  
���H�	�� �%�676� � ���, �.�	$ �/�	�� ���, R=a ?, .��,$ �Q� 
�q)4  � ��q'��a .� Bq��  ��. 3��/�q	� ?q� ��/�	� $�.�, .�L� �: ?, ���O� "	� ��@,  ���.�	 E�(5��6�	����,.  �� �� Y�/)%"��� 5�(<"4 �%$ �^7R�  �,m�  ��/�	���#7�� ?, 
	��	� �<�q* �e� �� 3B   ���6q� �q�.  qK67?4 �
 �6�:  BC�- {�Q $G�� .�� �
,�� ��+�  D- @L7-�G4  ��,��+�  E- 	��,
 ����> � .�	$ ��*��+�  <- ��� B��� 
��+ ;6��H � ��+ $.�����  F- B4,��� E��� 3U��Q� E��+ ��� Y�G5 -�6K �� �����1�, $�.�, ?, G@L� $�%.  
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+��2- ��+ B�� ���,�� ��/�	� 
��%  ?+ ��#7�� $��,,[4 .� m 60  ��,��+ ����� .��%�"4 ��v� � ����6H�,"	 .  � -�qaPQ� ��)%��
� �%$ ,��04 @L7 .� ���#�	� ��6� ��-�G4 ��#7�� ?, 
	��	�  �� $��)%��NFDC  $6'	 
�6)a �, �^7 Rq�  q	��	�
 ��#7�� ?,  [26] "	� �6J6�.  B�� 
��,��+ ��/�	� ;.6�> "	� ��@, �% �%$ ��v�  ���04, 
> .�  ?+ ?� $��,��+  ��/�q	� �,   �q/�� $�q% � .�q4  3"	����� �)��, . .� ���#�	��64� ?��� �%$ �.6�>
 .�� �
,�� T2?�<��  ���K67?4 �
 �6�.  B�� ;.6q�>   $�q% ]]^7
  ���6� "	� ��@,��. �6� E��� ��:  1 - �G<�[� ��/�	� 
.��  2- �G<�[�  ��0<?, ���� �.B4�  3 - ��/�	� B�� $�����2 -��#7 ��/�	� �, �% R��^7 �/�� $�%�  4- �]7��� ���#�	� 3 B��� $.�	��J -�=O���  5 -  .� ���#�	�E�� �4��� ��a �, $�% )�6J� -�6K ��.(  17 -7 7	>m�= M�A  (=��7	>m�= ���' � p����� $� ('��'+ M�A  ��@, 3R]� ����,$  �
�4��, =��JE4 �%$ �)�, �.�4    -��q@� ?q,  �vq��   XqCQ "q	� �q�@, � ����  "�q8D 1  �q7   "�8D 53 �������	� BS 7121 {�Q $G�� �� �"���  �6�), X,�V��  �), 18.(  ���#�	� )� .�B4 =��JE4 �%
� ��,$ R��^7 �.�	 �%$  "	� ��@, I#7��,��$ UT:  $�GqJ�  q	�.� $�   �q, ���> �  .� ���#�	�I�J U��s ?5�^� $��> ?, 
�6)a G*?)�  �$ ��,$ ��#7�� .� w5�]� 
��+ �%� �6� ?�<�* �e� ��.  ��
+��M-  ?,$��>��� 2 . .��),�� 17-6 �6� ?(J��� .  E4=��J
J�, $�% ��,$ �%��, 
��+ �)�,$ X�(� :��Q ��.>
 "	� ���  .� ���#�	� �
>  �q%  ?q,  
�6q)a  $6q* 
�� ?4K67 R��^7 �6�.  17 -8 D��l �!	i
 �� �����  M��
+��- B�� �^7 ;��R� ��'�
'4 E��� ��]7� !�)Q �% 3$�16< W16�(� 3 � &�	0+�4
 �	�. .� ?+ $� 2[4 (`t4   ��q�  3"	�"	� .�)�� �, [0+ B��1 
� Y�L�� [0+ ��/�	� �� �6� .  
	��, �, 3��+ ���� .� [42 "	� Y.1 ;�� $�% �^7R� �      Bq�� 
�6q, Rq	�)� 3mq8�� 
,�q�.�� _���� � �/� �6� �^0� 
,�^��� ;��.   ;�� B�� ���<�* �e� ��B ���6� ��. K67?4 �
 �6�:                                                   1- Winch 
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� 
� ���67 � ��]7� 
�'�� ?+ �6� ���#�	�B�� ���, ?���� �6J� !�)Q�  D-  !�)Qb�� )��+ ?, ����> ( -�6K ��
�� ���2  !�)Q��  3
�� ��J���, ��4�H� ���  E- !�)Q  �%ECD  .��.�	 t4(y7 ��6� E]�� 
> ?,�  <- !�)Q .� g=< �%$ �������	� � ���#�	� �)4�Q� $��, 
)��� .� 

> �% 
	�.�,  $�%z6,�� �6� Y�L���  F- ��,$ *6�J$�4  .�;G�� [42 ?�	�6H�� ���� .� 
�K� �)���<  3[0+!�)Q ?4C(7    .� [4q2 $��q@� $�% "	� Y.1 �.�	 t4(y7�   G- !�)Q 
*��2 3�.�	 ;G�� ����:� 
:��Q �� "	� Y.1 3�%��@� "8'� �� � �%     ?q�<�* �qe��� ��D ?4:�� �6� )�, X,�V�  �), 13(�  H- 
� 
> �,��+ � [0+ ��/�	� 3��4* � ��D�D .� ���#�	� �,    .� n��qH � �.�q	 .� 
56CD E,�D ?�K�< �� �)��67 ���4* ���D ��D ?4:���  I- �,��+  [0+ ��/�	�.� 
��� R4	> �% .� \6]^� mD�7� �� ���=�	� �, ,��H
 ?a6�L�  !�)Q �� ��D�D � R��^7 B4: �� w5�]� !�7�2 3����, ��� �VH .�.  �*� ��, ;P7$  R��^7 .�� .� &q2 3���, X<6��� 
,�q�  (q`�"4  q�(<
 �2 $���q�   3�.�q	 "q	� Y.1  mq�  ;�� �JB�G/� �^7R� �6� ���#�	� � !�^��� ��� ��� .�.  M��
+��-  
��. B�� ���G�m�  ?, 
���.�	 � $��< �% $��,���, B��<>�VH "	� B'�.  17 -9  �� Z��J��-'M��
 ^�� �  M��
+��- ;�� .�  $�%���6	$��+  [q^, UT: �� � t4(y7 $��, ��� �   .� 
��q%)  �q� Y�q�7 ( .�q	  g���q� 
qH�, �� �   ���#�q	� 
� �6�. 
�)� WP�� ?� �6]O� $�%�y< �� ��+ EO� )
�H��( �� ���,  �� $���6� ?, ?+"D� ���.  �� "	� .�4� ���EO   ?q+ 
��% �Cd � ��* 3��K � �	���� ;.�5 � ��� 3
  .�;�� $�% ��/� d�4E,�D  �6CD�� R	�)��� "	�.  �� �� .� ���#�	� Y�/)%I� m)H C	�)� ;�� "	� ��@, 3!> ��))+
 ��,$ I�J  Gq4� 
> $��>    ?q�<�* �qe� �� �6� .-�4��a ���6	$��+ > �, X,�V� "	� ��@, ��� �B4� ?��� � ��+ ��'��aB�� ��#: B�L��$ ��� � �.
  Y�L��  �6�[27].  ?��*� W16�(�  ;�� B��?, 
�6)a ��; »��	 ;�,« � ?�H�)�
 �6�  ��� 3  
q� �q4567 -���:  �q)+ �   ��@)q042 
�  �),��. -���G5� ?, �6�17-12 �6� ?J67.  17 -10 (��	/	) +�-% �� �����  ?, ?J67 �, ]]^7 "	� Y.1 3;�� B�� 
�6, 
 ���#�	� � !�^���  q� ��6q� .�
��4�4   �q)���   �q, Rq��^7 ;�� ��L#�� )�, X,�V� �),��. 17-11( 3 "<�'� ;��) �q, X,�V�  �q),��. 17-11-8 ( �q%.�* �$  �.6q	 )  �q, X,�qV� 
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�q)+��+  z6q,�� �6� Y�L��.  17 -11  ��S��� �� �����  17 -11 -1 �	*
<  ��/)%
  ?+ .� ��L#)� ��6�$��, �^7R� � ���#�	�
 �6�  "	� ��@, 3-�e:P� ��v�  ?q��J .�    
�6q, Rq	�)� ��, �.�	$ �^7R�  3��L#)� ��6� g	67�64� �%$  �, R	�)���.�	 ��D 
:�6� � EO� � ?, z6,�� 
>   "q��a�  � �6���a E+-�4 O7" -��e� h4=�8� m�  F�)@�?�8���  �q��, .  ��qL#)� ��6q�     �q, X,�qV� "q	� �q�@, �������	� BS 5607 * ���D ���#�	� ��6���4.  �^7R� �� 
�+ 
�GJ �, ��6� ��, ��L#)�$ . ���6��� "	� ���#�	� E,�D:  BC�- R��^7 �)�<�% �.�	 �%$ )�,
  �
��),�  D- R��^7 �)�<�% �.�	 �%$ G�<$�  E-  �)�<�% R��^7�.�	 �% $+�7
C4 � B�, 3�16< 
��), w5�]��  <-  B�8'��� �+ ��H
� h4L: -�(VD b6�, �)��� �%$ )�,
  �
2 �%�  F-  E��+ UT:�� 
�GJ �K�)a �.�	 $�.  ��@,  "	� ��L#)� ��6� .� ���#�	� ��-����  .� 
���,
�� ���� 3!�7�2 
�� ��H � -�(VD �� �,$ �.�	  � �% �ya�$ 
> �% �6� N�O5 .;�� ?, R��^7 ?����, �, "	� ��@, ��L#�� ���6a B�<�* �e� ��
 . ���6� ?��J .� �q� :��Q
 �6�:  1 - �97$�4 � EK�: ?+
 �6��  2-  � ��6��;��  R	�)� .� ���#�	���L#)� ��6��  3 -  
.� � ���(7��L#)� ��6��  4- ;��)�%$ (R]��  5 - EO� $�4*���D $�% n�H �%$  $��L#��?, �v���#7��� $�4*���D 
> �%�  6 -  3Y�J�6�  �"���=� � ?+ 
O5�]?,�J �J 
� �6��  7-  "4%��?��� 97 � R��^7 �6� B�� �4� 
> �,���	 [^, �.�	 $�%�  8- � 3����:�
�G4  �����O�  2[4 ,
)4 $�4567 ?5�^� $��, ����  
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���� ����� 23588 ) ������( :��	 1402 128 9-  � ��6�����8*  ��L#�� .� "s�#:)�, X,�V� �),��. 17-11-7.(   ���Q�:[42 �, ��L#�� �, R��^7 ?����, 
 7(y4�	 t   6q� .� ���#�q	� 
/�6q/� � ���=� 3�.   ?q)4@, $��qL#�� ��  �� �%�6H)�, X,�V� �),��. 15-3-2 .()M�%B4  "	� ��@,  �� ���> � w5�q]� 
5���:� [^2 � !�7�2 "4(`�  G4�[��2��  ���. ��+;G����< "e<�O� EO� $�� W�<�K w5�]� ��� �%�6^� �� ���.  ��,$ ��L#�� "4(`� �, ��04, 
��)�>�%��L#�� "	� ��@, 3$ ��.>
0� �6� Y�L��  � ���� F�q	� �,   $�q%
>  �q% :��Q-�4��a 
 ��L#��     �6q� {PqK� .�q4� -�6qK �� �� � �4��7 . ���q8*    ��qD ?q4:��)  �q, X,�qV�   �q), 13  �   �),��.17-11-4 (6� B�<�* �e� �� �, "	� ��@,�� 1 �7 ��6� 9 �6<  �+T5�6� �^0��.   ���,�� 
��� ���Dn�H ��L#��  $�� �, �� EH���ya�$ �H��
  �.�	
	��,  �4@�7 B�� �, �7 �6� Y�L�� Y.1 $�%  g4O� m� ��L�� �� 
���H�	 
�6���42 [^,��L#�� .� "s�#:       $��q, 3�q��, ?�q��� ?q)4@, [q=�  �� ��q�� 
���H�	 �%$ 
6�	 �, ?=CQ �)� �%$ �H��
.  17 -11 -2 Z��  #�S����
  [42  �� ��+ ���� .���*��+�� 3 ; Y�L��)�C� ��+
 :��Q �,
 .�� � ��L#��
,�� �m8� 
> �, gC7��  "	� ��@, @7?4  �6�)�, X,�V� �),��. 5-2-3 .( ;�� �� Y�L�� ?, "	� ��@, ��+'��? $�%  �q�.  � ?qJ67 �vq�    �q/� 3�6q� �?')� .��
,�� �m8� � ���6�$�/� �%� 
�0� ��.  BC�- ��+�.�	 $�% ;G����<�   D- 2[4 t4(y7�   E- 6	�����+$�   <- ���. ?����,
 �%��L#���   F-  "s�#:»EO� �� «��� ��� .� � ) ?(J��� ��. U��*���2 ?,6��(�  G- :��?4 ��D )�, X,�V�  �), 13 � �),��. 17-11-4(�  H- ;�� $�% �^7 ?4�� ��*��+ ��  n��H��*��+�   I- [��2�� <� � �6y:" �  � ���<� ��>
�)+��+�   J- 8� 
�� ?�8,�4�   +- ;�� $�% �	�
	� �H��
�   q- ?��� L�. ���4 ���%�����   �- 2[4 
)4, (`�"4 
��'� E�a �%$ ?, Y�/)%�   
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���� ����� 23588 ) ������( :��	 1402 129 &- ?����, �%$ ���V`�$�   r- ?����, �%$ -��e� )�, X,�V� �),��. 17-11-7-4(�   z- �� ���H�	"����   Z- ��� �%$ z�C7���   {- 7 .� "e<�O�9	-�84 �.�	 � �%$ 7 ?��J .� 3F�8:9	-�84 .
)4�.��.  ?���� -�4�GJ  "s�#:EO� ��  3��� ��� .� "s�#: �E��� 
7�'� ��, ?+$ -�84	97 .
)4�.��  �bP��  ���L� � ���a�
 K67 3�6�?4 �
 �6� . "	� ��@,�s�#: -����D� 
 [4q2 ���=� F�	� �,  
q)4,    ��qL#�� n6q� ��q�  � �(7���. ;B4  ?,7�7R4  �� F�4=�	�
  "a�	 � E, ��+��: -��x)PPV( 3���T2 -�6K.  17 -11 -3 ^���i%  [42  Y�L�� .�-�4��a 3��@,     ��qL#�� F�q)@� "q	���  ���q,;�� 2 $��@)q04  � � ��q+ ?q')� > �q�    ��qD 
:�6q� �^0�  ��� .�� .� n��H �7 "	� Y.1��*��+ �]]^�� �, 3�4H �� �,�� ;��8* 
 ?�8���)�)���   ���6q�  �q+x �),��. �� ��� 11-3 (�)+ ����0�.  17 -11 -4 c�d (O�-�  ���8*  B�<�* �e� �� .� &2 "	� ��@, ��D 
:�6�Y��7 ���g�  � �6J6�;�� $�% {�Q  $Gq��   q	67 3��q�g =�8� �6�8�h4 ��a-�4  F�)@� W16�(� 3��L#��3��L#�� (7B44 �6� .Y��7  
�q)+��+  ��q*��+  � B����q	   �q�@,  "	� ��B4: 5�(<"4 $�% �^7R�  .� ?Q6O�   qK�H ���6q� �� �q/� 3��6� n��H ��+
   ?q+ 
�q)+��+  $�q4�+ ��a3
)��� E��+ "��a� �, -�4 ���,  ?=V)� �����,)� )�, X,�V�  �), 13(.   ?=V)� .�� �7 �%��L#�� ?�K�<��D .�� .� &2 "	� ��@,
,�� (7 �VHB44 �6�.  "	� ��@,O� �����B�   ?q=V)�  �VH B�<�* �e� �� .� &2 ��L#�� n6��   w5�q]� [+�7�� �� ?qL4      �.�q	 B�q8'� � ��qL#)� ��6q� ��qL#�� �^0� �6� .�GJ-�4  "s�#: EO� ��: ��# ��� .� "s��� $��,  � -�84	97
���H�	 �%$  U��Q� ��@, G4� "	� �6� ?�<�* �e� ��.  "	� ��@, "4(`�  �.�	 U��Q� B4�.� ���D ?+�� �, �.�	 "	$  
>�6� N�O5 G4� ��#4, .� Bq�    �q�@, ?q=V)�  .� "	�����82 � E* 3�� � ���� �%$�/�  ?+
� ����:�   �6q� ��9q�� �.�	 ���> � R��^7 .� ���  �q��, b�q2 3. g���� �6% � !>
�  G4� -�4��a .����u�  "	�  "q	� ��@, Y�G5 -�6K �� � ��q(,�    �Gq<� ��qD ?q4:��[�   �q,�� )�, X,�V� ,��. �)17-11-5.(  
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���� ����� 23588 ) ������( :��	 1402 130 17 -11 -5 I�l MK�� ���Qx�M   "	� ��@,m�  ?����,$���V`� g���� e)7h4  ;�� �� � Y�L�� �6� ����L)* ��+) �q, X,�V�  �q),��. 5-2-3 .( K67?4 �
 �6� �B�  {�Q���,��  ����:� ;G��2[4 ,
)4 ���0 �4�97 ?, "��@� �� � �)+ "COK  ?�% $���q<�  ?+�	�, 3����� "456�8� ��+ B�� ��. @,� "	� ��� �B�  ?����, 
)��� ?, �^0����,   $���Vq`� g���� �� 8+ ?�
 [��2�� ��+  ��?, "	�  ?� � "<�* �%�6H?���   �@L77�G4
 ��,$ �6, �%�6H F��	� �� ���#�	�.   ���B�  {�Qm)H $��, "	� Y.1 ��L#�� .� &2 ?45�� X��D� �� ?Q6O� � �.�	 $.�	 �� ��, ;P7$  �� ��L#�� �� -�6K�6� ?���� $�4@�7 3!6�V� ?L4�� ?, 
�4	.  � ��B� 
��. %�4  &+�.�J� �G�m�  ?, 
���.�	 ����� �� .2$�%���4   -�q4��a "q8'�     �qe� �� "q	� �q�@,  � �6� ?�<�*m� ��C%�� �L7��e� � ���E��� �.�, �%$ ���.
 ?4@7�6� ��J� � X<�67 3 .��6`6� B�  "	� ��@,  _���� .�.��
,��  � ��L�-�60� h47 ��� F�	� �,g� ��*��+  
��. 
> ������� $��42.  17 -11 -6 M��S��� +�-% Z�����T @�V% � �(�/�  ��6� �, X,�V� "	� ��@, ��L#)� �������	� BS 5607 Hx��4 �6�.   ���6�%K67?4 �
 �6�     ���q(7 ��q���4D�, � 
<�q]� ��L#)� ��6� 3�Z��2 ����O� ?, $���� ��L#)� ��6� B4,  � ���, ���D�,�)@� "	� ��@, ���� F $�6J6� � 
<�]� 3$���� "4(`� ;��G* ��  ?q��.���'7 Eq4   �qy�� � �)+. K67?4 �
 �6� �%  ;��G*?04  ����*��+ ���, �6J6�.  ?�6*�%<P�H�
  "	� ��@,W��6<  q	��,
  � Iq<� �6� .����  ������*��+  "	� ��@,?�K�<P, �� .� &�	 � ?���: .�?L4 =O7-�=4 �6� I�V�.  ��@, � $�4*���D 
��. B4)M�% � ��L#)� ��6� ;��C�� 
��. "	
> �%      �q��, ���qD�, Eq��+ 
q)��� �.�q	 ��. ��,�),B�  B�<�* �e��� ���6���. 
� ?4K67 �6�:  BC�-  
���C@/� 
<�+ ���(7"��H ?, ����>�  D- ?����	 Q�C7��
 ��,$  �, F��7 G+��[��2�� �
)�� gC7��  ��L#)� ��6� �,�� �2 �8<�&4�  E- B'<��6� ��,$  
��+ B���?Q6O�Y�G5 -�6K �� 3.  
� ?4K67  �6� .� $�4*6�J "@J 
7��4@�7 ���� ?�6*�%��L#�� ?�	�6H��  ���� $��, Y�/)%   ��q]7� � Rq]� B'<��6� �% �� B#�7 .� ���#�	� �%$ ��� � ����%  x�q^7� �q%6�  �6q�.    .� ���#�q	� -�6qK ��;��  $�q%  $��qL#�� 
'���'5� _�����, 3$ *6�J$�4  .���L#�� �a6� .� [42 ��J "	� Y.1 ��6� $���@/� h% .�. B4)M�%   g4qO� ���, ",6Q� 
��, "	� ��@, $���@/�.  
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 �
  �Q�:
  "s�#: � ��L#��
> ���> �,��, �� �Q �, "	� ��@,�:
 ��D ����O� .��
,�� ��� �Q� �7 
�q)4   EqK�: 6��  ?+?,�7�2   ?q=V)� �� �%���>  q2[4 , 
q)4      �q), �q, X,�qV� 3��q� 13    �q�> �q)%�6H ���q< ) q)M�%B4  ?q,    �),��.17-11-1 � ?(J��6��(.  "e<�O� ��L#�� n6� �,��, �� 5�� "s�#: .� ���#�	� �,?4  �q� 6��� ?q�  �q� +�7 
qC4  �� �q% .�3    ��q, "q	� �q�@,$ *6qqq�J$�4  !�qqq7�2 .�w5�qqq]�   �6qqq� h%��qqq<) �qqq, X,�qqqV� �qqq),��. 17-11-13 �qqq),��. 6-2-5 �   �������	� BS 5607: 1998.(   "	� ��@,?�6*�% ���O�"�  ��@� ����L#�� n6� 3?, 
�6)a  ����"4(`� n�H   �������qD $�q%   ��q�  ��q#7�� �� )�8,?  ?, _����.��
,�� �m8�( 3:��Q ��
  ��D ?4:��<�* �e� ���? ��� �Q� �7
�)4  EK�:�6�   ?q4:�� .�� <�+ �.���� ?, ��D
  ����8*"	� ?�6* �% ?+ �%� [�62 �� [+�7 !�7�2.  ?, "	� ��@,  
��� ���Dn�H �%  �� ��$�� �ya�$ �H��
 �.�	  �)��� 
6�	  �%�� � �q%��6�$  $�16q<  �q�  q)�, 
 �7 ��+ ?J67 �$�%��6� J��H 
 ?, �)��6�,:��Q
 : ��# "s>��+ �� ��L#���))+ m�+.  B4)M�%  "	� Y.1�.�4 5���:�
  ?,6=7"�  �e� �� �ya� �6� ?�<�* �7  
�q)� �q� B��V�  ?q� � $��q4   ��6q�  XCQ ��L#)�{�Q $G��  3�6� ��.>?,�J �J�� �%�6H X=O� 6ya "8'� .� [42 �e� ��6� 
�.  
:��Q R47�7  � ��L#��?�K�<$�%  
���.
> �%  "	� ��@, ���6���.  ���)+ B4�y7:  BC�- ��'� �P�H�
'4 n�H $�% E�a �'��� �� ��
 �%��  D- �.�	  -���L� ��n�H $�% E�a �'��� (y7t4 ��
 �6��   E- ?����	 3
�s�#: ?,�v��  ��[^, �%
�  ?+n�H  �%�L#)� .6)% �"	� ��0
�� R4	> 3 �)4,.  �, �B�  .� ���#�	� 3��:$�%��L#�� ��4L�. H97$�4 ��,$ �� ���� ��L#n�H �% "	� ��@, 3 ?q,  
�6q)a  q0^,
  .� -����D� ��,$ 1�, wV	 [%�+$ ��L#�� n6�  
5���:��6� ?�<�* �e� ��.  17 -11 -7 -2 +U-,  ��,$ UT: '7?4 ��* �%$ ;�, [42 .� ���6H .� "	� ��@, n�H ?,�` $�% $�1  3�6� ���#�	� ?q4'7 �7  ��q*   $�q% �.�	 ?'7 
��, $� ����, B4, .� 
�� ?'7 . "	� ��@,Hn� $�% ?�8, $�2   ?q4'7 ��� ��� .� ;�q, $��,  ��q*   $�q% �6� ���#�	� $�16<.                                                   1- Kicking charges 2- Shaped cutting charges 
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���� ����� 23588 ) ������( :��	 1402 132 n�H $�% ?�8,  $� �?,�` $�  "	� ��@, �6� EK�: 
�)4�Q� �7 �)��, B��� 
<�+ ���=� ?,  �q, X,�qV�   ?q����, ��+ �)%�6H E�a. :��Q
  ���J�$ 
��. $�),  ��L#�� "	� ��@,?�6/,   �q��, $� ?q+  �� ?�qK�< $�q% �L#�� �q%� n�H $�% ?�8, $� � ?,�` $� ?,�J �J ��60�.  Y��7 C��J -1�]7�
  �)����4*� � �%  -�(VD�@�$�),� IVD  ���  .� "q	� ��@,  -���qL� n�qH  $�q%  ?,�q` $� ��6� $.�8+�2  �7 .� ����, 
��
> �%  ��� ����L#��  �[+�7 E4'07  $�4*6�J 6��.  17 -11 -7 -3 ��� � �C�V% (����   "	� ��@,$��, ?'7?'7 �+ 
�w5�]� B��  .�n�H  ��))+��H $�%�6� ���#�	� .K67?4  q�
  �6q�  n�qH  �q%  �� ���6	 �%$  EH�� ��� �#:w5�]�  � ��� ���� ���D���8� ��))+�2 ��6� �, 
> $�� 6��.  17 -11 -7 -4 <��s�  $��, �97 �, -��e�-��4 �^7R� ?��J .� 3��L#�� n6��. ;.�5 3B4  �?5�^� [^2 �% 7�7 "	� ��@,
7�C4  -�6K *��4. ���_� ?, "	�   �q, "	� ��@, ���> _��q��  q2[4 , 
q)4   ��q�  EqCD .��=� ?q8�  �6q�     
q:��Q -�4q`�< �q7 "OK ��4* ���D ���#�	� ��6� ��)�> $�%��+ $��, � �6� 
L)	.  17 -11 -8 M��S��� �,�R) 7%�-:1  17 -11 -8 -1 <�	*
  �64� �%$ "<�'� ��, "	� B'��$ �^7R�  3B�,
��), w5�]� ���#�	� �)	 � �6� .?,%�y< $��, �v�� ?+ 
�� O����"� �%��K � �	 $ ��Cd � ��* 3� ;.�5 �6� "��a� "	� ��@, .�, �B�  3��:$���=�  ;.�5 � ��KB4: ��#:$  ���6	��,$ �� !�d�� X��G7 -P� !�)�J� "	� ��T2��.   "	� ��@,)4�^7.� 
  "8'� �6D� 
��.Y�L�� �6� .�*� 
�: 2[4 ,
)4 D� 
��.X4 "8'� �.�	 $� 5� ?,E4  ��L��
L���7 �$�%��4 �H��
 ���, ��6�� . "	� ��@,{�Q $G��  ��+,??�6* $� ���,  ?+Y�/)%  "8'��.�	 3 � ��L�� $�VH�60.  17 -11 -8 -2 �,�R) �� w.��% &�  ^!�-)  M��
+��-  �����)<�'�  �� ��#: m� �� 
> 
��� ���D �,�e� ��6� Y�J � EK�:
 �6� .�G<� .� &2[�  Z�q��$ �� �� ?qL4   ��q0<  3.�*@/� ~�0d?�^48* ������ ��� U�'� EH�� ?, �� .�* � �%$ � �%� U��Q� 
���H�	 �� �6J6�
 )+�   �� ?q+ > �q�� 
  Rq��^7 
�GJ 
� �� 
�+ �� �%�.                                                   1- Bursting 



  
IPS-C-CE-355(1):2023  �������	� 
�� 
���� ����� 23588 ) ������( :��	 1402 133   "	� ��@,.�* g8C)�  ��)<�'� ���6�?,?�6* $�  ��#: 
����4=� ��� �7  .�   E'q� ?q, 
> !�7�2���@�  ��q0 J*6�$�4 �6�.  17 -11 -8 -3 �,�R) AW	C��!	  M��
+��- <�'���) $�%  m45���4%F�	��, �6K� ?,�0� ��L#�� .�*
� Y�J m� 
�4��2 h% .� �a�, ?+ 3 3�6� E�a 
�  �q))+ . "84� .�* z�8C�� �)���< "a�	 ?, �)���< B�� ��� .2
6�84  �%�� �6*  �� �%m�  ��#:
� ���D ���4* ��7 ?, �_�   mqJ ��q0< "O7 
� .�, ��6�. ?L4�� �� �G<�[�  �.������/�	� �,?�8'� �a 
�� w5�]�  
> U��Q�
� �6�.  $��, �Q�
�)4 ?')�� .� ?,�J �J
� @L7-�G4 "<�'� %m45���4 �VH$  
2 �� 3�����?, �vq��  Y�q/)%   "q8'� 3�.�	 {�Q $G��  �[��2�� ��+ 
� ?4K67 �6�.  17 -11 -8 -4 ����� �� +�-% (��	/	) w.��% ^!�-)  M��
+��- � ��B�  ;��.� ���#�	� �, "<�'� � ��6�
��4�4 g8C)� ���6� 
� Y�L�� �6�  �, ?+     ��q�� $��q, 3$�q/�� ���q�!> 3  z6�^�� ��� ��I� �� �H $�4'07E4 
� �)%� .�B� ���6	 �� z6�^� �%$  �� ����#:     RqJ6� [Q�q8C�� �q, � Xq��G7 w5�]� 
� "8'� �6�.  ?,�J �J
� 3zP�H� � ��6� .� ���#�	� �
��4�4  "	� ��@,�, X,�V� � ���.�	 E�(5��6�	��6� Y�L� . "	� ��@, .��
,�� 
*v��   ���#�	� ��6� -16]O���  ���#�	� � !�^��� .�;�� $�% � � R	�)�B�� @7 ?��J .� 3��+ ?q4 
]^� "s�#: -�G4@L7 ���, �e� ��.  17 -12 ��+ Z��  17 -12 -1 <�	*
  M��
+��- ;��  $�%» ;�,p��«  ?+ "	� 
��� �% E���
> ��  .�;�� ��% �)��� 
 b�'VK�
7���: ?D�J 3��  �(q� ? �q��*$ ��, 
<�+$  -���: � [7> ��L�� ���#�	�
� �6� .?�6/)�� �� ;�� �%.�* .� W16�(� �%$  q8+�
v4  .6q	  � mq8��   ;��q7  ���#�q	� �
 �6�.  ?, 
�6)a m� �+ EK�
��, 3$ [7> �VH [%�+ .6	$ ��  "q	� ��@, 3��L#�� ;��  ��q%
 d �q4   ;�q, .�p��  �� 65��"� * ���D��4.  ;�,  g=< p��� �� 
V���?,�6� ���, ��+  ?+;�� ��+ [7> �VH .� .6	$ �� *6�J ��L#��$�4 �)+ .B���,�), ���#�	� -���^, � �%.�* 3��(��� E,�D ��6� -���L� �� W16�(� 
��  �6�)�, X,�V�  �q),��. 19-7 .(��;   ��q+ "	� ��@, ?,?�6* ?+ ���, $� 5� ?,E4  
�'����L#�� �VH3  .�[��G<� 
v48+� hL: � EO� �*6�J$�4 � �6� ��6� [7> � �4* �.6	 =Q�)� .�
 ��a ?+-�4 � Y�L�� ?�(� ;�,
 �6�3 ��� ��6� )�, X,�V� �),��. 11-8-4.(  -�4��a  "	� ��@, ?�(� ;�,g=<  ;�, .� &2�.�	 O� � �6� ����g4 [7> �VH .� U��Q� .6	$ ��  ��L#�� �B�� ���, )�, X,�V� �),��. 11-73 �),��. 11-8-4 � �),��. 19-7.(  
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���)%�� .� �%  ���@)042�%$  "	� ��@, ���.�	$��42   3�6q� ?q, �� �vq��  ?����q	  �)q��� ��q*��+ 
�.   ��q+ �q, @L7-�G4 	 � ?�(� ;�,$�%��)�4   ���q0< .�q*      �:� -����qD� �q, "q	� �q�@, ��q� 
Q�q4    ?q, ?q(J��� � Y.1  IND (G) 297 [44]  �HS (G) 139 [45]    ;.6q�> ���q<� gq	67 �  ��q��  ��,   �6q� Y�qL�� ?q,�L7.  -�Gq4@L7 [7> ��0�
  � R	�)�
�)+��+ ���� ;.6�>  "	� ��@,���, ��4�H� �� )�, X,�V� HS (G) 168 [34].( ���#�	�  .�.�L� ?��� $��+ 
� ?4K67     ��q, "q	� Bq'�� � �6q�$  �q%��+$   ;�q,p��  � ��6q� .�q4   �q��,)  �q, X,�qV�   �),��. 11-7.(  17 -12 -2 +�+ <��Q"   "	� ��@, ��Q{� $G��  �%�:� -����D�
Q�4 <�+
 �,��, �� ��� ��� -��VH
    ?�(q� ;�q, .�   ?q�<�* �qe� �� �6� 3$��, ����:  BC�- � ���
Z���4  ��$�%�y< 6@7 �,?� (`t4 
� ��L�� 
7P'0� "a�	 ?, �)+ 3�)��� ��#:$ �% ���6q* 3   3�q% .B4�.�� $�%  � 
.�^� 3m�6+$�%�)4���+ G�<$�  D- �6�8�"4 % !�	 �,;�, Y�/) -�(VD �16<$  ?+����� !�	 $��: 
/�� [�62  ��� �.�^�
 ��, ?+$ Hx��4  -16]O�?��2 �,  ���#�	� !�	"	� ��� �)��� G),B��  E- �%���$ G�<-� �������� ���+ �)���Y64�  <- ��� 
���  .��"4��4	�G� �% )���  �)��� 
C4+�7 $�%m4���+� �%.(   -��VH B�� [%�+ $��,���#�	� ;�� .�  $�%[��2�� ��. ) ?, G4� ���O� $�%�y< �� ��+ $��,�),��. 11-10 �6� ?(J��� ( "	� ��@,�6� ?�<�* �e� ��.  1 - ;�� $�% ��� ��� .� ;�,�  2- 6@7?� 1�, ��0<  �, XQ�)� ��t4(` ?�6@7�  3 - @L7-�G4 8#)7
 R	�)�  ���� �4�97.  17 -12 -3 ;S�<�K	 V�) �e��O( )PPE(  
���*��+ ��a ?+-�4  �� ;�,� Y�L��
 "	� ��@, �)%� .�  h0� |<�O� � R	�)� F�C5 ���#�	��))+  � [#+  R	�)��)�6�, �7 �%�2 
/�H6	 .�  
5���:� B�^�� �,��, ��   !�Tq� Gq�<    �)q��, Bq��� ?q�H��* �q�.   
�4q�62 ?�'� �%$ 
'4�	11 
�� ?4K67 �6� )�, X,�V� �),��. 11-5.(                                                   1- Wellington boots 



  
IPS-C-CE-355(1):2023  �������	� 
�� 
���� ����� 23588 ) ������( :��	 1402 135 17 -12 -4 Z���-A  17 -12 -4-1 $��= �=(� "q �^�	 '�A�!�*	  Hx��4 $�%��)�4	 8+�
v4 ����% 	$�%��)�4 "H6	 
�� ?4K67  �6q� .   .� $�4*6q�J $��q,   {6Vq	 Iq�L7  "H6	 .�* b���VH�� 8+� 3
v4	$�%��)�4  �� �6J6���*��+  �� "	� ��@, B��� 
��y< 6@7 �q, ?q�  Rq	�)� ��C�� ��6� .	�%��)�4  "	� ��@, h%Y�/)% �� ;��C��  � 
��. h%	����#�   "q5�: ��  �� ����q8��    ?q/� 1�q, ?q, ?���� ��6�.  �%��)�4	 
�����d  $���.
�� ?4K67 B4 ��� .� "	� ��@, � �6�    ���#�q	� �%��)�4q	 E�: \6]^� 
�	� �6�� .�)+ "0� 
v48+� �� "H6	 � �)4C, R4	> ��)�4	 �4� "	� B'�� ���..  17 -12 -4-2 ;S�<�K	 Z���-A  ��]7� @L7-�G4	��, 3
 �%$ � 
)���(7 ?�6*�% � 
>�4 7 "	� ��@,   �^q� gq	6 3?�q8���  ;.6q�>  ��q��  � �,�6� Y�L�� ?,�L7.   ��+ ���� �� .�� �% 
	��,��)� $�% 
v48+�  "H6	 �
� ?4K67 �6� .Y�G5 -�6K �� 3 �6qQ ��   Gq4� .�� R4	> h�Pa �)�� ��]7� "4(`� � 
5���:� $�%  "	� ��@, �%[��2�� �6�.  �6Q ��)�  ��76+ 
�'�� �: �7 "	� ��@,���, .8�
,���4 �$�@/)� »?5�C�� ���«    �6qQ "q	� �q�@,$  qe)7h4  �VH ?+ �6�R4	> ��'�
'4 ��  -���: .� 
��� R4	>�%� [%�+ �� . �*� ���, Y.1�)��    EqK� hq% ?, �%  3��6�$��,  B�����, .� &2 ����[^, �%$ 	>R4 ������]7� .� "	� ��@, 3 ��)%� �% $�6� ���#�	� R	�)�.   M��
+��1- �)�� "	� ��@, $�% R4	>  ��6(7 ������6�.  $�%�4� m�?<�Q �)�� ?, "	� ��@, �.�� ?, E]�� $�% )m��0<�( ?�(�    �/��q0� $�� � ��6q� EqK�   ���qD *���4  �7 .� "0*�, �VH?�(� 
��@*�� �)%�',.       ��q]7� mq� � "H6q	 Rq	�)� �6q716*� mq� ?4C(7   ��q)%� 
� ?4K67 �6716*� ��)�4	 ?, E]�� �)�� $��, R	�)� �6�.  ��, ?�(� .� ���#�	�$ 	��,
 �%��)�4	 
�0� � -1�]7� �3�)� G*�% 
�� ?4K67 �6� .�J ?,$  "	� ��@, 
>  .� t+�6� ���#�	� 
6,�K !>.   M��
+��2- [��G<� 8+�
v4 E45� ?, g4O� 	 "0��%��)�4 � ��)� �% �� ��a 
��+ ��.>$ 8+�
v4 3$��, ���� $��,   [%�q+  ���3�6% �� �6J6� 8,��4 H. "	� b���V���  m� �@)7� ?D�J
 [7> �a�, ���67 .6	$ ��@*��
 �� ��� �6�.  Bd�� �* �&� "�8D Y��7 .� "	� ��@, �%$ @L7-�G4  ���#�	� ��6�  �q, ��+ �� q8+�
v4 3 E��q�  q	�%��)�4 3 �%�6716*� 3?,�=a �%� 3�)� �.�� � �% �%$ �,; �6� ?���� ?/� ��� .�	���4/ �%['�	� 3 �%F�C5 3 �%$  � ��+ ��, Y.1 ��G,�$ ��+  �,@L7-�G4 <�+ �.���� ?, "	� ��@,
 �7G4 � ?/�?���  �7 �6�.� ��=��� ?�	�6H��   Bqd�� �q� 
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���� ����� 23588 ) ������( :��	 1402 136 �*&� ?, @L7-�G4 *6�J$�4 �6�. �� �7 Y�/)%G4 � 
��+�)�  3�%  ?�(q� 
��@*�� "0*�, �VH [%�+ $��, 6@7 "	� ��@,���, R	�)� �y< ?�.  17 -12 -4-3 ^K	� (����O �� ^K	� ��
1   M��
+��-   .�[7> �G4� ��,$  ;�,w5�]� � ���#�	� B�, ?��J .�
 �6� . b6�?�(� ��,$   ���q� mq�   q8+� [)q+��
v4- 
6q� [42 � Y�*
 �6� . [)+�� B�����* IC)�$ G+���� 567�4 �
 �)+3  &�	  ���q� ?q,    "q	� ���qD ?q+ $�  ;�q,    ��q�a� �6q� ���� 
� �6� ., ���� .� &2 ���* �4567 � [)+�� Y�L��? ?,�6H -�6K "<�� �%�6H ?���� �6H .  �� ;�� B�� 3W16�(� �d ��� � !�T� ��6�|4  �4567�
 ��,�), 3�6�B�   �:� -����qD� "q	� ��@, 
Q�q4   Rq	�)� ?, �v��  ���6� Y�L�� 3t4(` ?�6@7 �, $�%�y<.  17 -13 D
 Z��  M��
+��-  {PVK�»!> ;�,« Y��7 �<��%�)� �� ?+ $���6� ?��J .� 
��0#,> $
> �% .� 
���G<� ��6� ��	 ���)  ���#�	�
� �6� �� 
� �, �� ��4*.  .� ;�� B�� �� $Z��� $���� !> ��0< [��G<� $��, ���#�	�
� �6� .�^7 ��R� � .�B� �)���< 3?,  
�6q)a   ��q��   �, 
D�q, �6qH $�J �� � �	�� �%��/�4� ?, 
C4	> ���, Y.1 ?+ 
V���� �� ��/�4� U��Q� B�, 
��+ ��J $��,   ���#�q	� 3�q)�� 
� �6�.   ;�� B�� 8,��4 ]]^7
  � "	� �@)7 ���<��8���?  ?���O7� E�(5��6�	� �, X,�V�gC7�� )> �, X,�V�B4�  ?���  B�L�� ��'��a!>  "J[28]( ����� �� 
> Y�L�� �.�J�.  17 -14 )�� M��R�+-� MK*,  M��
+��- ��,$��' ��62 $G�< �< m�� ?+ "	� 
v48+� ;�, �)�W�O4J�7 $��, "���=� �, -�G�< ;�,  1�q,   �q,��, �� [��q8+� )��. 
*�.( 3�)���  � 
�� 3��. �` �16<��4d ���#�	� 
� �6�.  ��62  B%>G�� ��48, �Q .�X� m� ?M��� �G7 ;�, ?�(� ?, E(0� b6� �� \6]^�X� �
  �6q� .  Bq%> -��x 8+� "a�	 ?,�4 � ��� �G<� ?, �L)�[� ��@*��
  wV	 �� ���*G�<3 !�x 8+�$�%�4 .68� �  B4, .�
>  �q% �� $��  G�< wV	
� �6�.  ;�, ��62 $G�< =���� @J67 E,�D
 � ���* � �����L� �
 ��,�), 3�)+B�  ��q,$ � 
q)��  ��Pq	 �
    "q	� �q�@, �:� -����D�
Q�4 �6� Y�L�� R	�)�.                                                   1-Thermic lancing 



  
IPS-C-CE-355(1):2023  �������	� 
�� 
���� ����� 23588 ) ������( :��	 1402 137 18 ��=$ �=(� +�-% Z&�+�� � 18-1 <�	*
  .��
,�� ,�J? �J
�  �� ��6� ;.���2 ���*��+ ?,)a0^, 
�6
 >�< .��)� �^7R�  
q� ?4K67  �6q�.  ����q82  �q%$ ��*��+ "	� B'�� � ?,
�G4 @J67 E,�D
 5� ?,E4  q	> 3��8<R4   "q��C�� � Rq	�)���  q���
  .�  hqe� (q`t4 ��*��+3 �G<�[� 2��4 �))+. �64� �%$ �
������ R	�) ��,$   q)� 
���q	� ED��: ?,B4  �q`
7�(�    "q	� �q�@, {�Q $G��  ���J� �6�. � ��
,��.�  "	� ��@, �% ��. E��8� ?,�� ?J67"�:  BC�-  
��+ �)�, � ;�,)?, 
�6)a m� "45�(<(�  D-  
��+ ��Jw5�]� ��,$ .�, � ��L� ���#�	�"<�� )�, X,�V�  �), 12(�  E- E�: � 
��+ �)�, E=���  <- ���L� �2 ��C�������  F- � B�����,��C�� .�  G- � � "�P	���<� 
)�� )�, X,�V�  �), 11(.  -�=O��  ?��J .�m/)� �% 3
��,�)%> $����,��, -�O#KL�. 3EV	 3�4  ��q� �� "	� ��@, !PD �g�   Rq	�)� ��,$  ���#�	��)��, .� � ���(7
)�� ��, �%��,$  "+�:� E�: �  E=� ��48,"	� h@�.  18-2  �� <�%!>%<�!	;/� 7>� � 7/O  "����� <��7m4 ��*��+ �, X,�V� B4��� 
���4�  w5�]� � -1>��*��+  
q� ?4K67  �6q� )HS(G) 136 [46].( � �, ��PaB� 3��,$ ��a-�4 
�GJ R��^7 �� �Z��2 �%$ 6�.�	$ 3 "	� ��@, E=� � E�:w5�]� �J$��  ?, ?+ ��*��+ �
 >�)� 3{�Q �$G� �� ��"�� �6�.  18-3 ^+���'� ��/� >m�= &�7	 �A  
��/)% =��J .� ?+E4 � ���#�	�
  3�6�g,�6` "�8D  1 �7 "�8D 53 �������	� BS 7121 �6� "��a� .��,$ 
	��, ,��04 �2 ��6� ��$���� =��JE4 "	� ��@, .� CIRIA 131 [18] ��+ ���#�	�.  18-4 �� � �+�
 !�*��	� �+��
  ECD  � 
��+ �)�, ?�6*�% .�"	� Y.1 
���> B4��2   3��q(,�(D6� � 
.� "q4    (7 ��q, Eq=� Gq+�� B4q4  ��q�   �q7 �Q�
�)4 �6� EK�: ?+:  BC�- ��, R	�)� ;��$ � ���#�	� 
��+ �)�,
 �6��  
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 � ���#�	�
 �6�.  �2 � 
��+ �)�, Y�/)%B4� �^7 �K�)a 3
���>R� ���� "	� ��@, ����. �$  �, R	�)��;�� $�%    ���#�q	� ��6q� �)��, ?����.  ��  3Y�G5 -�6K
6�	 � �%�47 ;�, 
��. �� � �%  
���> B4��2
> �% 3=��J Eq4   �q% �q�  �q/�� @L7 -�Gq4   �,1�q, ?, 
�6)a ?4'7 
� G4� ��* ��6� ���#�	� �)��67 . B4)M�%�.�	 �� �%$  !�qD  $�q),  ��q��� 3    
��q+ ��qJ 
�q�.  -1�]7�?4'7 *�� $�%  ?,�0�$��,  �ya���L�� �6� .[42 ;�, .� �%$ �@�
� ��,�%  "	� ��@,�)��, ��� I�.67.  $��, *6�J$�4  .�[42 ����O� .� 
> 
�. 
��4, � ��, 
�	6� 
)4, ��� �:� -����qD� "	� ��@, 3 
Q�q4   Y�qL�� �6� . �%t+�2 3?� �� $��@� =��J ?+E4 �� @L7-�G4 '�� 
> �, �,1�,
 ��@, "	� �2 "	�����  � ���,"���=� <�+
 ��,$ *6�J$�4  .�$�����2�� �6*Z�� �
 5���:�
 ?���� ���,.  �, �^7 ���� ?����R� 3?4'7 ��L�� $��,  "	� Y.1 3�����4D�, $�ya� ��*@L7-�G4  �,1�,�, <�s"4 <�+
   �qe� ��  "+�: �7 �6� ?�<�*
> �%  ��[��2��  .� � ���+z6=	 d?CD����4 *6�J$�4 �))+.  C��J Y.�65 !�^��� ��
  �,1�, �)��� 3!PD"8, �,1�, $�%�47 � "	� ��@, 3 mq�   
�q)4�Q� R��q`    �q, X,�qV�  �6�(� $�,��+ �,1�,N�O5 �6� .	�.�,
 C��J Y.�65
  qK67 �,��+ g	67 
��+ �)�, .� ECD �,1�,?4  q�
  �6q� )�, X,�V� �),��. 17-3-3.(  M��
+��- !PD .� ���#�	�  3�%.L�3�%�4 !�)Q � �% 	h4 $�% �7�44 E'� ����	> 3R4 ���� ��  ��6	�<
�� ?4K67 �6�.   �%��, "	� ��@, g	67$��<  ?+ $�,1�,� Bq��  �� � ;.6q�> ��q�  "q	�3  ?�q����,  6q��� . �q@)7  mq�   �^q� <�(�
 E�(5��6�	� ��� �% =��J ��)��� ?, ��E4  
q�   � �q%�    -�q4��a ���q� .� [4q2 ?q,�J  �qJ  3$�,1�q, � 
� h�Pa � �%���0% ��6�  �� ���#�	���*��+  �)%��% E��6a B4, "	� ��@,�6�.  18-5  +�&
 }->'�C�V% �����   "	� ��@, m��48� �B� ��,$ ?,�J �J
� �=,$�� (7 �.�	B44 �6� ��J� �. 
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���. 
�6�, ?+ m� �� � h%��< R	�)� ��D ?4:�� "����6�� )�, X,�V�  �), 13(3 �.�J� ��.> z6=	 w5�]�   �q�� �� 
�H��  ?q, �. B4�6� ���� . "	� ��@,��� �� ��,$ �%���>$  ��: ��z6=	 )M�% �B4    ��6qH�, .� &q2 U��Q� ?, [@J  B4�. ?, ?45���<�* �e� ����6� ?. �%  "	� B'�� ?+ 
��.w5�]� �Q .�X� -6�  B4��q2 ?, �% � ?q�^�  q�3�6 �)��� [^, -6� �� ?�	642 h% ?, $�% 
:��Q $�%  $�@��� ?+ ���
> �% I�J U��s ?, ?5�^� $��>  h�H $�% 
� �6�.  M��
+��- � �O� ?,��L� 6�.�, 3?, 
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�6q7 !>  Gq4� ��,$ 
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� ���67 :��Q �6K� ?+ �6� .�d>
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���a �% ?��J .� (q`� 34"  -�q84	97   �6qy: � "8,.> ..�� Y�L���,�
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� ?4K67 3�6� ;�� Y�L��  ��+?4@7  qCD ��D 
:�6� �E   �^7 ��q+ ���q� .� q�R :��Q
  � ����*��+ �^0� ��6� )�, X,�V�  �), 5.(  ��Pa � �,�B 3R47�7  $�%�)���<�^7�R "	� ��@, ?,?�6*  �6� ��4� $��Q� �74
�) �% ?+ �6� EK�:   [q^, .� �����4D�, �.�	 �2���� "	�. .�4� -�6K ��3 6=7"�  
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  6q��� (  �q)��� ?8#D 3b�O�� � ",�� ?4���� �%��L)2 3�%�� 3 3�% !6���� �%t=	 3 �%$ X�(� !x�+ � 3E* c4� �%  �b��6�� �%1 ��6� E=�)� 
���H�	 .� 
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�) K�:�6� E.  19 -2 -2 ��/�"�' �+�
 ��C   -�4��a B����� .� ���#�	� �, "	� ��@,4B �%$ I�J � E��	� $��>� �	� ��G,�
 ��  "q	� �, 
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���H�	 
��+ "^5 � -��VH "	� ��@,5���:
  �e� �� ��"<�* 3?, 
�6)a ����:  BC�-  3��#7�� �� ��+ E���.�,�"<� �w5�] )�, X,�V�  �), 12(�                                                   1  - Partitions 
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 :��Q ;�� ��6� ��
  "H�	 �) ?��J .�»?0=�   
q:��Q $�q%« 3» 
6q�  "H�q	«   ?q�6*�% � 6=7
�CD ���:PK �, "� �� �	�� -��44�7 (���, ��4�H� �� .:��Q �6K� ?, "	� ��@,
  q	�.�     �q7 �6q� ?qJ67 ^0�[^, Y��+ �6� � �%$ ��, �.�	$ �2 |#:����$ �+
  ?,[^, ���	 �% , 3"	� ?�8,�� $�� ����  Bq'�� "	�  .� 
0^,��, 
���H�	$ $�����2 � ?,��%��6$ ���2���, ?���� ?4'7 
 .�.�	 $�����2�� 
�'�� 
,��.��  $�% [42 E��2 �, ?�H�	  S�G, $�% K67?4 �
 �6� . .� ��(�� ���6� 
	��, ���<;G��� �.�	 R	�)����  �^0� �% "	� ��� ?, ?+ ?4K67 .� $��48, �.�	 "�6=7 $�% "	� ��6, ��0� ?J67 $�   .  M��
+��- �.�	 �, ?@J�6� �� �.�	 "�6=7 g,�6` ?+ S�G, E��2 $�%  �� $�
> �%      Bq'�� ��q04, -�Cq	�O� 3"q	� ��0� ���a� ���, .�4� "	�.  19 -2 -4 ^&�' 2� M�A ^!	i
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��%?,�J �J
� 
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��+ ��H .
)4��� ��  � ;�,�6% .�97-��4 �2 �,$���� `�a
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�  ��48, ���67 �^0���[42 E,�D �4d � ���, 
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�)4  �6D� Y�a .�»
�4@J 
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 	�)@�
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�q� n��H .� ECD ��q*��+3 GL7 ?q�  ��6q� .  Y�qL�� �:� -����D�
Q�4 "@J �Q�
�)4 ?')�� .� �.�	  ?�^����< -�(VD ?, 
��� ;�, Y�/)%m�6+ �7 �VH$  ��L�� 
�� 
� ?4K67 3�)+ �6� . ��+ ���� .� ECD "	� ��@,?�6*�% '7?4  "D6� ��*"@J    ���q� ��q, E�: ?, m�+ �.�	3 �%��,$ �^7 R�� ?��J .��/�	� ��, �% @L7 � "q���=� [��G<� � -�G4  C��qJ
  56qQ �
 �� 3 ��q*��+   ���qD *��4.  �� ���6�$ ��8D ?+
  E2 .�&2 ��4)7 K67 "	� ��@, 3"	�?4 $�%  �),��.19-2-4 "��a� �6�.  19 -3 -2 '!�;% ^���i%(  $��, �Q�
�)4 �2 |#: .�$���� �.�	3 �^7 E:��� Y��7 ��R� E2  � ����q0� "	� ��@, �% q	�)@
  TqH�  �6q� . �^7R� D� -��e� "O7 "	� ��@,X4  � ?,�L7�, ���<� ?�8����6� Y�L��.  "	� ��@,��+   �q`� � -�6q0� �,"� Y�=� $�% �. � E2 �6�8�B4 .��  
>{�Q $G�� �6�.  19 -3 -3 �A��
M  �d-%)R/
((  $�%��+  "D6�)'�+
 (��, "	� ��@,$ �%��, E�:$ :��Q Y.1
 �%�),��@� Y�G5 -�6K �� �$ � ��q, "D6$  |#:$�����2  ��B��7�, ���g�  E2 ���H�	 ��?4C(7 ��6� .��  .� ECD Y�G5 -�6KUT: �ya�$ `�a
 ��@, 3  "	�'7?4 ��* �%$  "D6� ?,7$�%�4 �K�
  E]��6���.  �� ���6�$ [��� ?+ �%$ =<�
 �2?� �% 
� ?�<�* ?��a g	67  .� ECD 3��6�UT: ��, "	� ��@, ?��a$   ��q�� �� ���D �,�2 
�?� $�% "D6�3  �,
> �% ��+ ?�,�=�.  �� ���6�$  ?+'7?4 ��* �%$  "D6�?, 
�6)a 0^,
 �^7 ;�� .� R���, Y.1� 3E2 �� WP�� R4� $�%  3��� .� ECD  
���<� �VH ?,$�����2  �� "	� ��@, E2��*��+ ���4* ���D.  
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���� ����� 23588 ) ������( :��	 1402 144 19 -3 -4 ZK����, !�/,!A ;�� $�% ;G����< �)�<�%  "	� ��@,?,?�6* �$ �Q:�
 �%��+ ?+ �6�$  ���q�>  .�q	$ 5�� ?q4   ��q, Rq	�)�$ �^7 ?, m�+R� �6� Y�L�� ��>��+ . ��L#)� ��6��� ;�� $�% 2[4 7 (qyt4  ��q'�
'4    "q	� �q�@, ?q,  
�6q)a ;�� $�%  ����;G����< ��6� ?�<�* �e� �� �.�	.  19 -3 -5 �+�
 �+���%  �^7 ;��R� ��\6]H E2 $�% ��Q �$  B�<�* �e� �� �, "	� ��@, ���(�� 7�qe:P�
     .� n��qH ��q, �q)���  Y�a � ���(7
<�+ "���=� '7 ��?4 ��*  3�%$�����2  ��) ���� $��,'7 .� ���#�	� �,?4 ��*  �q%$  "qD6� ( �qy7B4 �)+.  �� ���(�� 3���(7 .� ���#�	� -�6K ��))+ �%  "	� ��@,?, �6Q �B�� ��6� ",�� . E2 3Y�G5 -�6K ���� $�ya�  "	� ��@, 
>?,`�a -�6K
 ��6� ��@�.  19 -3 -6 7� �AM �$�'-	  
7�6K�� �� �, E2 ?+$ m� �� '7 �)�?4  ��*?�	642    1�q, ?q��a ;�q, ?, "	� ��@, 3���,$ �2 ?q�  �q%  ��q,$ '07E4 m� �	�. ?4'7 �,  ��* 3���	�� ��, g	� �� ?��a ;�,$ ���L� ��Q  $�q% � q(B4 � ���q8�
   �qe� �� �q, 3 ���67 B�<�*
� �	�. ��,$  |#:$�����2 � ��B� ��'���6� ?J67 3. 19 -4 c�l z-d � �A (���� � M�=
 M�A  19 -4 -1 '!�;% ^���i%(   
�)4�Q� $��,�2 .�$����  �.�	�� Y��7 �^7 E:���R� F6D �%3  "	� ��@,  ��q+ ���#�q	� 
	�)@� ����0� .� . �^7R�  "	� ��@, h4=�8� -��e� �, ���<��,,�L7?  � ?, ��*>4�GJ�6� Y�L�� ��+ -� )�, X,�V� �),��. 19-3(.  19 -4 -2 ��� ^+�%  �.���� �VH ?, �� F6D 
�K� ?=�: $�����2 "	� B'�� ���� ��, B�����,.  M��
+��- F6D .� $��48, $�,��, "4<�s  ?, 
���D $�%
*���2 "4(`�  
��042 $�%�47 B4,���� 
/�8,.  ��@� UT: "02 ?4'7 ��'��a � �%�),  
%�*
> �% [42 .� B�����,  ���� ��,
��042 $�%�47 ?=�: �%$  F6qD3 ?, %�4  ?J�
�� ?4K67 �6�.  19 -4 -3 z-d �AM �W +A��$  m�  F6Dm7  ?��%���7 ?, �%��6� ;�, �, "	� ��@,_�  �% .���Q�2 �^7 3��qQ ?��%� -�.�6� ?, 3 Rq�    �q7 �6q�  [%�+ ED��: ?, F6D �% ��a�,�� � &�	 �G�� ��<.  
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���� ����� 23588 ) ������( :��	 1402 145 ��  -�6K.� ���#�	� ;�� $�% ;G����< �)�<�% 3n�7 "	� ��@, F6D   �q,;��  $�q%  ��q'�
'4  ��� ��� .� �q� $��L#�� �6� ?�8'� ?'�> �/� ?4'7 ��* "D6� [42  ��+ ���� .����, ��� h%��<.  M��
+��-  n�7 B�8'�F6D  ?, �L)�$�����2��  �;G����< �� �%�6H.  19 -4 -4 z-d �AM $��A+!�a  �� F6D �%$  3?��%��)���,$ *6�J$�4 �2�� .�$���� ?��%� �%$  ���L�?��J .� ?��2 ?/� $�% ������3   "q	� ��@, [42 ?��%� B�����, .� �%$ ��#)�C��J ��@� 3
  ����+�21 �6� h%��< .	 &�   "q	� �q�@,�^7 Rq�   �q)��� mq�  F6Dm7 �Q� � Y�L�� ?��%�
�)4  ?+ �6� EK�:G4� 
��042 $�%�47 B4: �� ��+ � !��H
 ��6�.  19 -4 -5 ^+���'� ^�S��% +�-% &�  ��6� � ��L#)�$���6� �  "	� ��@, .� ?+ �6� ���#�	� ;Gq��   Eq+ �.�q	  �� mq� ��a -�q4 �Q� 
�q)4  �q��, . ?, ?�6*  ?+ $� .�
�'�� �2��[^, $���� $�% D�,�����4 *6�J$�4 �6�. 19 -5 �
+�+  M�A+���%  19 -5-1 Z�� M�A �����  19 -5-1-1 <�	*
  ?, �6Q 3
�+  "	� ��@,;�� $�% R��^7 .� ��� ��� R��^7 ?, "C8� 
�	� "�65�� ��  ���#�q	�   �q��4* ���qD . H�	3[+��� " "4(`� 3
> 
O5�]� ?+ .� 
> ?�H�	 ��� �  $�qy<  �6qJ6�   ;�� B4q4(7 "q@J  Rq��^7 3R	�)� "	� ��@, 
,��.�� �6� .[+��� �%
� ?+ ���D "	� 
6/��	 3��6� 
�6*Z�� $��, �� "@J ��6� �e� "	� ��@, 
0^, .� ?��2 
> �% ��. ;�, �6� ..� "�8D ?��2 �7 "02 ?��%� ?, 
�6)a ?)��22 ���  
q�  �6q� . �q7 
���. ?+ $�%��4� n��H .� ���(7 �a�, ��L�� 
�6*Z�� �� U��Q� m� gH B4, ?��%� �  ?)q��2 )   gqH Y�q� ?q, 165(3 3��6� [+��� "	� ��@, $�� ?)��2 ��8��, .  
�q)4�Q� $��q,  ?q')�� .�  "q8'�  $�6q<  ?)q��2   ��q#7� 
�� "	� ��@, ��<� [)7 h4=�8� �, 
.� [+��� ����8�� $�� )��23? ?,  
�6q)a  
q0^, .�  {�qQ  $Gq��  3��q+ 
	��, �6�.  �,;G����< )�, [+���
  w�8��� 
��),
� ��+ .� 165 3 ��<� . ��q�  "q8'�  q)M�% �B4   ��q0< "q8'�$  � 0�H
  "@J 3
> RD�(�� ?)��2;G����< (7 ��B44 
� �)+ .�% ?,B4 5�E4  q��%� ��#7��?  $��q, �Q� 
�q)4 .� [H�� ?���� �� �, [+���$ �2?� �6H ?�^����<  "@J ��B44(7  $��, ���;G����< 8,��4   "q	� hq@� . �� (7B44 
:�6� ��D [+��� �% �% "	� ��@,?04 ED��: �.���� ?, �6� ?�<�* �e� �� 
> �6Q.                                                   1- Springing level 2- Heel 3- Hinge line 
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�� �)�, � [+���B4  =�q8� 
.� Eq+ 3W��4 ��$ <�Q ?, 165 z�=�B4 ��%�? 
� ���D *��4 .��,�),B� ��,$ �Q�
�)4 D� "@J .�X4 ;G����< ?C5 .� "	� ��@, �%$ ��,m�  �� gH 165!�)�J� �6�.  M��
+��- ��,$ ��)%��
� ,��04  ��6�� ��6� ��w5�]�?, 3 �),��. 19-5-2  ?(J���6��. 19 -5-1-2 ��)w� �'^& �M  	��,
 ��, [+���$ (7B44 (`�"4 K67 
>?4 �
 �6�7 Y�/)% �� 3(B44   ?q��%� 3�.�q	 IQ�=� "���=�  �q%$ �2 �� �6J6�?� ���� 3
>$ �%$ !�� � [+��� �%$ /, �e� �� �� �������4 .  ���. �q��  ����H�q	 w5�q]�
   �q,  "���=� [%�+�.�	 3?,��v� 0^, ��
 +��� .�[  "	� B'�� ?+?, 
�6)a � 
> ?, ?)��2�'7 �6�3  "	� ��@, * ���D ?J67 ��6���4.  �*� .� [+��� ��	��$ �6�a$ ��T*��, "	� ��@, 3���, ��� n��H$  ?, ?J67 �, �� G+�� .� n��H[42 7(y4t  "@J �;G����< "<�* �e� ��.  19 -5-1-3 ZK����, !�/,!A 19 -5-1-3 -1 <�	*
 ����> $.�	 �L)� ?, ;G����< �)�<�% �)�.�4� -�C	�O� [42t4(y7 "@J B44(7 [)7 �%$ �6J6� �� ?��2 [+��� "O7 ��, 3���� ��, n��H .� G+�� � ��, ��, "	� .��+��: [)7 
C4+�7 "	� ��@, �, "���=� 
O5�]� ?+ [+��� .� 
> �% ?�H�	 3"	� ��� ?8��=� �6�. "	� ��@, ?, -���� {6V	 $1�, ;�(7�� .� 
��� ��6H�, ?565 [+��� �, 3B4�.  ?qJ67  �6q� . Y�q/)%  B4q4(7 �.���� ?=V)� ��D ��6� 3.�4� �� �e� B�<�* ����:� ?���+ � !�7�2 ���> K67?4 �
 �6�.  19 -5-1-3 -2 ����� ^�S��% +�-% w'-�  19 -5-1-3 -2 -1 <�	*
  Y�/)%  3��L#)� ��6� .� ���#�	�$��, �Q�
�)4 .� �a�"� :��Q ;��
  � ���;�� $�% �+
   "q	� ��@, ?q��� �^7R�  WP��+ "O7 -��e����, )?,  �), 11 � �), 17 �6� ?(J���.(  19 -5-1-3 -2 -2 �
+�+ �AM  ����*.%  [+��� �%$  B�,w�8� ?, -�6K��Q�%$ �6�a$ :��Q
 
�  � ��6���/�4�$�% ����6� ��(� ��  [0+ �� �%��,$ ���� ����� ���D .��,$ ���L� �6*Z��3
 ��%�?       ��qL#)� ��6q� gq	67 "q	� �q�@, Rq��^7  �6q� . ��q,$ *6�J$�4 � .���L�  �,��, �� "���=�
�6*Z��  gHE]#� 4� g	67$�%��/� 6=7"�   3?)q��2 ��q))+   -�6qK ��
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> E��+ UT: 
�'�� Y�a$ �,�D .�"4  w4�87 ?)��2 UTq:  �6q� .� Bq�   �q��  �qa�, ��0< [)7 [%�+$  gH ��165  Y�/)% ��
���<� B4�. ?, 
�      "q@J "qD� ?q+ �6q� ;Gq����< ��  �Gq<�[� 
� %�� .	�)@� -�C	�O�
 �^7 .� ECD "	� ��@,R� J"@ 7 �^0?')�� >��  Y�/)%?,�J �J
� ?4'7 ��*  �q%$ ��%�? 3m8�� »
��J�,�2«1 �� 
���� � "8'� ���� �6J� ?)��23 �6� Y�L��.  M��
+��- (7 [+��� ?565 [H�� "a�	B44 > ?+ ��+ �%�6H�� �. ;�(7��B4  ��� ��� m�� ?,�` �)�  ���L� 
� �6�.  19 -5-1-3 -2 -3 �
+�+ �AM M�=
  �(����  [+��� �%$ $�J> � �),
� ?, 
�6)a �.�	 �%$ �=�
 :��Q
 
�  ��6� �6H 
.� 3
>  �q%    |q#: �qa�, $���q��2 �	�. �� ��, ;.� Y�/)% ���� 
� �6� .� R�d�B� [+��� ���� �%$ �H�� .68� [�62
     gq	67 ?q+ �)�q8% ���4  .�"�8D 
� ��J 6�J ��6� .� ��B�  > ?q+ "��� �e� �� "	� ��@, 3-�6K �q�  ��6q�  ��qL#)� �$  � ?q+ � ?4'7  ��* �� ����� ���D ?��%�?,�J �J
� �H�� [�62
 ��u� "	� �4H ��.  M��
+��- ��,$ �Q�
�)4  [H�� .��6:  gH165 B44(7 �7 ?+ "	� h@� 3����44  
�'���L#��$ ?4'7 ��%� ��*? (VD
  �q��, . d ���4 �B�  3-�6KE]#� ��%� �� Y��? ,�J? '07 ��� �JE4 
� 
� ?+ �6�  .� ���67��<;G�� *6�J [+���$�4  �)+ �q�   �qa�, ;G����< � "@J �� 
>$�/� �6� .� .��/� $�%���42 ��%� 
�� ?�8,?� 3��L� $��4� ��0<$ 6�J "�8D ��
�  ?q565   [q+��� ��2��< ��: ��
 � �a�, � ?���� ?/� h% ��)+ �� �� 
> ?+ 3"	���L� m� �G<� �, ?,�`[�  �VH!�7�2 � ?���+ ���> 
� �6�.  19 -5-1-4 ����� � # $� #�  �� $� U�� &��	�  [%�+ �2 ?, 1�, .� [+��� ��#7��B4���� �, ?� 3B4 �6Q "	� ��@, 3"	� �, ?� �$ {�Q $G��    .� ?q+ �6q�  ��6� I�L7 .� EK�:�^7R�  EH��?565 *6�J$�4 �6�.  <�`� ��, .� "	� ��@,
 �2 �� ��,?�  [+���$��, �Q�:
  "8,����� �%6'	$ �^7 Rq�    �� ��q� Rq]� Xq�(� 1�,$ �6� ���#�	� [+��� . "	� B'�� Y�G5 -�6K ��m� 6�.�,  ��?��2  [+�����L�� ��     �q7 �6q� S�Gq,  n��H 
�'���^7 .� EK�: ��6�R�  ��h%��< �)+.  .� 
> � ?+ �JB�  �a�, ���(y7t4 
� [+��� 6� �q	 -�C	�O� Y�L�� -�6K �� g=< 3��.  ?q+ $�   "q,�� �q)+ [)7 � �: �� �%B�� D�,
 ����� �6� Y�L�� "	� ��@, 3���. 19 -5-1-5 ����� #�  $� )�% w'-� #� �	  
%�/�	�  �,��, ��, ?+ 1�,$ �^7R� 
� ���D ���#�	� ��6� [+��� *��4  ���6�, "	� ��@,?, 1�,$   [q+��� �	�, .
> �7 "	� ��@,  "	� B'�� ?+ �J���>   n��qH "�	 ?, ?q,�J  �qJ     Iq�L7 .� �q7 ��6q�
>  �q%   EqH�� �� *6�J [+���$�4 ���,�), 3�6B� (y7 Y�G5 .�t4 �2?� ��,$ n��H ���>%� *6�J$�4 
� �6�.                                                   1- Stand-up 
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 �% $6'	 ��'�
'4 �� ?+$ 
� ���� ���D [+���  "	� ��@, �6�R	�)�� ��: �% �� � ��6,  ���q��2 ����,.   19 -5-1-6 ����� #�  $� �'+ �� #�   R��^7 .� "	� ��@, "	� �, 6'	 $�% �$��+ B�� 3?�  X�(�?� � ?4'7 �, �*� �. .�3B4 �6� Y�L�� . 
�q)�   ?q�  �� ���> "	� ���D[+��� EH��  3��G��, ��< "	� B'�� Y�G5 -�6K ��m� �2 �� 6�.�,?� � [+�����L�  �q� �^7 .� EK�: ��6� n��H 
�'�� �7 �6� S�G,R� h%��< �� �)+ .
> .� � ?+ �JB�   (qy7 �qa�, ���t4   [q+��� �
 3�6� �.�	 -�C	�O� Y�L�� -�6K �� g=< �$ [)7 �)+ ",�� ?+ � �: �� �%B�� D�,
 �����   "q	� ��@, 3��� �6� Y�L��.  M��
+��- �B�  ��� "	� B'��?,�H�� -�6K
 �� J��H
 �6� ?����.   ���#�	� -�6K ��,��� .�
Ĥ �% 3?�2  $�%)%>
 �%��6� � ��, �6J6�$ 	��	�
 3"	� ��@, m�  ���.�,	�.�, �
 D�X4  .� 
�)4�Q� "@J�B�� �6, 

> �% 3�6� Y�L�� .� ?, ����a�
*v� �%$ �6J6�3 .�� 
��,
,��  E��+ ?4K67 
�� �6�.  ;�� �Q� "	� ��@, ��+
�)4  �% ?+ �)+ EK�:
*��>�, �� �
*v�   1�q, �.�q	 
.� B�����, .� ECD ?,�0�$ <�+ �.���� ?, 3
>
 �02
��C4 �� "	� ��� ��J 
> .�.  19 -5-2 ����� �
+�+ p�-��  19 -5-2 -1 �
+�+ �AM  ���%�*.  
�D� m� ��7 ?, [+���_� 1�, .�3  "	� ��@, 3�6� ?�	�+ 
> ��#7��?, -�6K  Eq��2 �  (q`6� B�q8'�
  �� ?C5 U��Q� �, �%��� �6�  �7��/�4�� ��(� �� �%�� * ���D���4 .   IqVD .� EqCD 3Y�G5 -�6K �� ��q/�4�  �q%� �  
��E��2  �%�  B�^��
> �% �. wV	 ?,B4 [+��� EH�� ��3 � "	� ��@,�02 "�8D �% .
��C4 �6� .E��2  �% �.���� ?, "	� ��@, �$  ���8�� [+��� ?565 �� ?+ ��6� ���O��� d ?,�`�4E,�D 56CD
 �2 ��?� � 
>��L� �)')� .  �� "	� ��@, �%���>?�K�<$�% b�2 he)�.�	$ �2 EH�� �� 
�� I�J �.�J� � ��6�?� ������ �� [+���.  D�,
 ����E��2 
 �%$ D�,���4�� 1�, ��$ �2 �� [+���
�� ���� �%$ ��+$ (`� ��"4 �2�� ����
�� ?4K67 �6�.  19 -5-2 -2 �
+�+ �AM M�=
 ��� �(�  �� ���6�$ �^7 ?+R� Y�* ?, Y�*  "	� �,?,
� ?�<�* ��+  �^7 ?q�:�� ?, ?�:�� [+��� "	� ��@, 3�6� Rq� �6� . "	� B'�����> EH�� [+��� �. ?,B4 �,�G�   �q�@, ��q+ ?���� �, ���    ;�� ?q, "q	� {�qQ  $Gq��   ��q� .�8+�2$ �6� .���6� ��$  ?+
��),��+�J> 3$ �� + .� -P�"4#4 �2B4� �2 �$���� �.�	 $�  ����6H�, �^0���
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�'�� Y�G5 -�6K �� 3���,
 �6� h%��< E=�8� .���6� ��$ 	��	� ?+
 <�+
 
�'��  Tq2��   3�q��C� "	� ��@, ���> 
> �% .� n��H R	�)� U��s �� � [+���?�^� �6�.  19 -5-2 -3 �
+�+ �AM ���( ��	 � � $�"�'�	 ��^!	  [+��� �%$ )�, IQ�=�
 2[4 ���� W16�(� ?�H�	$ �?�4 $�% 6=7"� �16< ��))+$ �6�a$  IQ�=� ?+ �)�8% , ��?2 h%�4 
� �)+ .�B� 0+ -1�]7�
0 2[4 )7
*�4 � ����L� 
� 
� � �))+ � �)��67$�%��4  ���(7 .� n��H �=5� �� �))+ .�B� 
� ��� �^7 z6=	 "@J ���67R� ,� ;G����< "O7 �� �)�<�% �97�4   �q%� ���qD .   "q	� �q�@, �GJ-�4 ?0=� �%$ ����H�	
 * ���D ?(5�V� ��6���4 � �6J� Y�a -�6K �� �B� �%��+ 3-�aPQ�$  <�q0�+�
 ��,$ (7B44 (D6�"4 � �
�G4 �?�4 $�% /)	B4 �6�a$    B�q, IQ�q=� ?+ S�G, �VD w�q8�   2 hq% ?q, �� �q�64 
� �6� Y�L�� 3�%� . ?, 
��+ ����a�[0+ "H�6)'� EH�� �?�4 
�� ?4K67 �% �6�.  6�.�, �2 �� �%?� ���� 3[+���$ [+��� !�� � �% �%$  "	� B'�� ����?, 
�6)a 
7��44�7  �q	 ���.  �qK�
 ���L� �G<� �a�, �[� (`6�
 ���, ��� B�, �� [)7 .�B� '�
Ĥ �% (D6� "	� B'��"4 ?�4� $�% 0+ 
q0  �� �%� 
�0� . 
�� !��H[�62 '�� [+��� ��#7�� �	��	 �� .68�B �%�� 
�� Y�* �a�, "	�
�8 ?�4� �%  [0+ �, ?+ 3�6�
> �% �97�4 
� ���T*.  19 -5-2 -4 �
+�+ �AM +U-,M   R��^7 $��,[+��� �%$ �16<$  "	� ��@,
> �%  ��?, -�6K(VD?(VD ? �. ?,B4 ���< ���> .[+���  �q%
�  B�, �, ?+?��0<� �H�� [+�� ���
 
� ;6J �, W16�(� 3��6� 
��� E* �c4 �%
�    EqH�� ?q, "�q8D   
q�H�� "�6=7 [+��� |<�O� 
� ��6� . "	� B'�� Y�G5 -�6K ��m�  .� ��6�$�16< ���  "�8D
J��H  |<�O� [+��� $��, 	��	�
  ��8'�B �H�� [�623
 �6� ?�����, .  z�q=� �� [)7 E�O7 �q4L�.1 ��$   ?O#qK �16< b.��$ 3IQ�=� 
.� ��+��: 3
.� E��� (7 �� 
�� �)�, E,�D [�62B44 
� �)+.  
�40+ ��,$ �6/��	
 [+��� �%$ �16<$ J�7W�O4 �6Q "	� ��@,$ :��Q
  �� ?+ �6�m�  q2 "#J�4  �� �2 ?a6�L�?� $�% 2��� �4 ���L� �6� .�B�  ���'07 E��� "	� B'��E4 %�
Ĥ �%$  ���,��2 ?+$���  �q	�.- $�  
<�+���. �7 ��
 � ?+$��4 *Z�� [0+
�6 �6� ���a�3 
� |#: �)+ . $��,�Q�
�)4 .� <�s "q4  q00+
  !�)Q � ��/�	���6�  ���#�	�R��^7 "@J � "	� ��@,$��4  ��q, Y.1 [0+$     ����q0* �q, ?qC�d 
�6q*Z�� 6� ?C	�O��.  19 -5-2 -5 �
+�+ �AM ->��� �'P� �� ^!)W	  [+��� �%$ 6=7"�  �, ����	P2m4 ?, �6Q  �� �6�(� EH��m�  "�'	��.�	 �$ G�<$   
q� ?�H�q	   � ��6q� E+� ;�� ?, "	� ��@,  �%�� n�, �^7 �%R� 6��� )�, X,�V� �),��. 19-6(.                                                  1- Slinging points 
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+ � G�� M�A ����"(1  19 -6-1 <�	*
  m�  n�,�� E+� ��2�H
  "	� ��@,?, �6Q  R	�)�.� ��	&� n��H� ��4��, 3 �	�. Q ��
 ��<�)� �^7R� ?, �.B4  ?���T*�6� .
> .�  ?+ �J$�����2  g	67 R�d�E,�+ $�% 
00+  
q� h%��<  � 3�6q� 
�Gq4  [q0+  �� � ��?L4 �+ 
.�67
 ��%��4 ��, ?+$ $�����2 8, E+���4  "	� ��@, 3"	� h@� 
	��, * ���qD ?J67 ��6� � ��q4 . �	�.�%$  E=�8�)?565 �$ (�2 �� g=< ?+?�  h'O�"	� ���  "	� ��@,?, �6)a
 ��Q2 ��6� ?�<�* �e� ��.  �� ���g� 6J �a�8���$ ?, 
�6)a �� ��, ;.� Y�/)% �� ������ �� 
�<6Q��� �� 3g� 
��)C^� �   -�6qK ��  ��%�0��� 2[4 ,
)4 ?=a�K3 % Y�L���4 ��+$  ��#7�� ��
�� ?4K67 �6�.  19 -6-2 ��)w� �'^&M�  ?��*� �ya� Y��7$ �K�
 ��, "	� ��@, �.�	$ 	�.�,
 �0� E,�D  *��6qH �6qJ� ��� 3�)��, ��%
  ?q,� �vq�  �� ��',> -1�]7�$  -1�]7� � ����� ��(� 	��, ",6Q�
 �6�.  )M�%B4 .��
,�� E,�+ �%$ 	 
�4	�.�, E'0� B�<�* �e� �� �, "	� ��@,
 E45� ?, E,�+ �q%$  ��4q	62  �q�  ?�8'� ?+
�  
�@)2 �)��67�� �* g	67&� ��6� �����62�6� Y�L�� 3.  19 -6-3 '��'+( � 78%  ����
 �/M   � 
)��[^, �%
�  .� �.�	 ?+�%6'	 � 
�,��� .� ���$ ��+3"	� $   gq	67 ���#�	� ?�6*�% .� ECD "	� ��@, ]]^���
� ��, ?+$ E+� �� ��+ n�, � �% � ;.6�> �%��� ���3 	��,
 �6� .  ?q�% "	� ��@, 
�q)+��+   ���6q�% ��]7� 
�'��  ��/�	� ?,.� "s�#:  z6=	)��, ?���� ���.  19 -6-4 Z�� M�A �����  ;�� $�% �^7R� � "	� ��@, ��� !�^���.�4  3�)��	�, ED��: ?, �� ��#7�� �� ��+ ?,?, 
�6)a   -�6qK �� ���� �y< �6J�$ <�+
  B�H����)
�. B4�. ?,( �6� Y�L��.  $��, ��,
�4 Y�* ?, Y�*��a "	� ��@, 3-�4 7�7 ?,R4 2 .�[4 (7B44 ���3 �O7 F�	��,E4 �	�.$� Y��7  E:��� ��,$ (7B44 �2 ?J��$���� D�,3�����4 �6� Y�L��.  �� ���6�$ �^7 "	� ���D ?+R� ��L#�� ;�, g	67$ �	 ���,� "	� ��@, 3�6� Y�L�� �. ��[42 7 (qyt4  ��q+ . ��L#�� ;�, $��, "	� B'��$ ��, �ya� ;�,$ ��,
�4 Y�* ?, �6� ���#�	� Y�*.                                                   1- Lattice 2- Cantilevers 
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+��- 2 UT:�4 	� B'�� "	� �, ��@� �WP�� "  E45� ?,�%��,$  �, �����
> �%  $6	 .��.�	3 ���, ��6��.  $��, �^7R� E+� � n�,$�%  .� "	� ��@, 3mC0�;�� $�% �^7R� [42 ����� ?a6�L� �7 �6� ���#�	��%
�  E,�D �.���� �,[��2�� ,? �6Q B���  �,=��JE4 �. ?,B4 ��6� ?���T*.  $��, �.�	 �%$ ��%"� 	� ��@, 3���6�, UT: "?��� � [��2��  .� �7 Y�L�� ���$�����2   Y���q� �^7 Y�q/)% Rq� �Q�
�)4 �6� EK�:.  19 -7 �%���O �&M ����)� 7��d +�-%  19 -7 -1 <�	*
  M��
+��- ����> $.�	 �7 �G4 ^� 
��+��.
 ���� ?+$  ��(��� E,�D ��6���  ����:� E,�D �)�8%��,$ 	�.�,
 �H��
 3;�,�6%  � �^7R� m� 5�(<"4 ]]^7
 "	� .�%?04 �B�  ?+ ���� �6J� ����:�
.�^� B�� �J6�%$ +���VH
    �)q��, ?�q���)  �q, X,�qV� �),��. 11-10.( ��64 $�% ��+$ d�4 �3B��  I,�)� .� �@)7 ?�
@��, )M�% ?'�, 3;�,�6% �)���B4 ?D�J .� �%$ �G<� 3b�'VK�[�  �����  ��, I�L7����8
D�,1 
� .6	 [7> ?, �L)� ���67$ �� � ��L#���6.  �� �^7 Y�/)%R� O�g4 J��H
 �.�^�
 ���� ?+$  "	� ��@, 3�)�8% ��(��� E,�D ��6� $��,�Q�
�)4  .� Y�a  �6J�5���:� -��VH3
 	��,
  �6�))M�%B4  ?, �),��.17-12  �?,  
�6q)a  �qJ
)�G/�  ��q,$  �6q% ;�,  ?q, �),��. 17-5 �G4  ?(J���6��.(  $���<� , ?+? )�B4 ��+$ ��@, �)�8% �6�0�  �)��6�, "	�
/�8���  ?��J .� �6H{�Q $G��  EqCD .�   3��q+ -��4@�7 TH� ��, R	�)�$ ��P	
 � �3
)��  �)%� 
�0� ��)�, X,�V� �),  11 3?,��),��. �v� 11-7.(  
� ?4K67  �6�?����, ?�:�� �� $G��3 Y�G5� �PQ� ?, � 
��	�/��0� �� �, ��[7> �8<�   16�q8� ���q	 �� 
��0�
 $x g,�  �6� ?�<�* �e� ��)�, X,�V� �),  5.(   
�4��, ;��G* "	� ��@,)�, X,�V� �),��. 8-1-3( ��,$ 97 �q4� %�� "q4 1> ��q)�  $�q%   �6qJ6�)  -�6qK �� �6J�( -�]^0� 3;�� $�%  R	�)�
*�65> 
���. � �:� -����D�
Q�4 ��,$ � I<�B��  ����q82  �q% )  ?q��J .�  ?�6*�%� ?4�^7/�%.�* [�1�2 ��(3 �%�������	�� $T^��8� 3"456��%$ d � ��+��4 ��4* ���D ����0� ��6� . �% �
*v� �	�.$�  
.�^� \�H�� 
<��s 
� ?+ �� 3�%.�* ���67-�(� �� ����82 ����� &C: �� �%  �q)��� 3  $�qy< ,B4 �62'7 3?�	62 � [?4��*�%$ ?565�$  t=	�� U�'��%$  t=	���)� 3 ?+ ;��G* �� 
�q4��,   �^q0� ��� "	� )% "	� ��@,Y�/ (7B44 ;�� $�% 
*�65> 3
���. �6� ?�<�* �e� ��.  ECD  3��+ �% ���� .�����+  ��2��'���4  "	� ��@,;�� $�%  ��q+ Y�L��  ��  ?q,97  �q4�  �^q�$x  {PqK   �s�q� 5�(<"4 �% �H� �, �-���4 ��, R	�)�$ z6,�� ��+3 ���	�,)�, X,�V� �),  8 � �),��. 11-7.(                                                   1- Electrostatic 
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K	/� � �"�' ��&��% �/�   ��,$ UT: �/�� �^7R� m�  3
G^�[%�+ $��	�� �� [7> �VH .6	$  �, �� 
> "	� ��@, ��L#�� �;�� ��%
 3��. {�� ?, �^74? �7 WP��+ �G4 6�� �)�, X,�V� �),��. 19-7-1:(  BC�- ��^,�  D- 60�8�  ��!>  "J�� �P:�  E- �	�� �%��G,�$ �	�
�   <- ».�* 
��,« 6@7 �,?� ��CJ�$ �� � R	�)� ;���/� 3 Y�G5 -�6K ��%�6* �, ����%
  R	�)�».�* 
��,«.   M��
+��1- �: 
.�^� �*�
 �+ ���=�
  ��(��� E,�D .�*�� �� 3����:� E,�DI� BL5 3��     ��qCd � ��q* ?q��J .� 3���J �q�   ��6q2  � �)��, ?����?, �6Q R	�)� �7G4 �)��, ��0�3  "	� B'��?�(� .� ���#�	� ��� �� 3E(0�  ��L#���%� ��.  ���6� ��$  ?+��+ 
�'��  
��,�7 � .�* Gq4   
��q+ �6qJ�  q���� 3� ?q,  
�6q)a   ��q�� 
Gq^� �� .���. 
q)4  �q, 3  »,
 ��
��+ �« 
� @L7 
�67-�G4 , ?��% UT: .� &2 ����04 �-��6�O3   Xq��Q .�» q,
   
��q+ �q��«1  q�D6�W� �B�� ��+ �7 . ��+ �6� ?, ?�8,{�Q $G�� �7 "	� ��@, W��(, 3���$��+G4 �6� Y�L�� E��+.   M��
+��2- »,
 
��+ ���« �)���< ��6� �, 
.�^� E��+ 
��+ �2$  �)���
'� . ���6� .��� ��,$ �J
)�G/� �6�O�$ .�*$ �CD
 "	�.  BC�- !>�  D- , .�*
 ��� )�
Z���4 �� W1���:�  .�*»����:�«�  E- B,�+ �$ 8+��4 ) .�c� m0H(�  <- � t+
Z���4 )���O�"�
��% ���� �6J� �6% t+ .� ���#�	� ��(�  F- % t+m4,6<���4.   M��
+��3-  �*�
�G^� ��:$ 
� U�s 
��� 6J 3���, !>  ���678+� .�
v4 @7
 5� ?, �E4 *��6H
  ��q:$ % 
Z���q4   Eq,�D ���, ��(���.  ;�� $�% ����> $.�	  ��
*�65>  
���. "	� ��@, ?,�0�$��, ?565 
0+ @L7 �-�G4 gC7�� ��, .� ECD
�4 �/�� 
> ?, ���� 5� ?, ?��*� 3�6� ���a�E4 %��"4 
� 3
> "H�	    .� ���#�q	� �q, 
�67;��  $�q% »  ��q	 ;�q,« ��^7�6�� R.  �64� �%$ �7G4 
��+  ��
, 
��+ ��� ��,$  X=O7m� 
� ���#�	� \�H U�% �6� .  3�q��, ��0� �^0� �*� 
�� ?4K67 �6�  ?+ �� 
G^���,$ � ����/��  R	�)� Y�* ��+"8���.                                                   1- Inerting 
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   �q� �zP�H , .�*
���  �� E+ �� b�2
G^� 
� ���%� .�B�      q	��, �q, "q	� �q�@, �� ��6q�
  �q%$    �� 6qJ ��q'� "�8D �%$  t��^�
G^� )?�6�� .� ���#�	� �, *$�4 ��� ��� .�(97 3
�'�� � Y�G5 -�6K �� 3�4� ��+.  ;�� $�% �7G4 � 
��+/�� 
, 
��+ ��� � �, "	� ��@,
*v� �%$ %�� � 
G^�"4 1>��)� �%  � ��q4d   -��qVH � 5���:�
 �	�)�
� H�, 
�6, ���)� ?, ?J67 �, ���
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 ��  !>���, ?����� ��  ��(��� E,�D -���^,� �J �� ?+ 6?4�^7  
q�  ��6q�  �qL#)� 3 �q� �VH$��, $ ��P	
 �))'� ��L��.  ?��)4%�6* 
��% 97 ?+�4� 
�  �))+m�  
G^����� $��, ».�* 
��,« 3»����, B�$ ����« �� »�� ��q, B�$   ��q+ Y�*«  g	67 g=< "	� ��@, 3"	�m�  �^��]^�� ?+ %�6* ��C�a� -��
 %�� �"4    .�qL� ��q+  �q+x �� 
� 3�)+�6� ���K.  �*� ��, EO� �� W�CD�(�� 
G^� ���, ���D��4 �Q� "	� ��@, �6� 
�q)4      �� "qD6� ���� �� ?q+ �6q� EqK�: (`�"4 �B�� D�,
 
� ��, Y�/)% �� � ����
�4 �B�� �6, �%�6H .  ��q8+ �q, "	� ��@, ��+ ���� .� ECD
   ?q+ � �� 
G^�B�� 
� � �))+/�� �B� %�6*
 
� ��  -�60� 3�)%����6.  $��, ��)%��
� ,��04  .� ���#�	�IC)� HSE CS15 [47] 
� ?4K67 �6�.  19 -7 -3 �%� �&��%&(�	 �� &��%&(�	  19 -7 -3-1 <�	*
  ^� 
�'�� -�6K ���. 
.���.
)4  �, "	� ��@, ��;�� $�%  ��� ��� .�R��^7 ��+.    ?q, "q	� ��@,;��  $�q% ��	 ;�,  .� ���#�	� �)��� -�G4@L7��'�
'4  ?, G@L�h���` ��,
 ?J67 3�6� .)�B4 �64� 
��% ?, ��v�  �� (D�6�
 � ���D ?+"84 ^����, 
.$ .�, ��L� ���#�	�
,��  ��6q�3   ��q, ?q'�,$  ;.�� -�(��q` 
>  �q% .�, "q<�� 
� 8, 3��6���4 ��u� �)�8% ..� ���#�	� -�G4@L7 ��'�
'4 O� ��g4 $�q%    �qy� 3F�q8: �q�    ?q+ b�q��VH �6% ;�,�� �%��,��+$ 7���:
 � �)�8% R	�)���G4 8,��4 ��u� "	� .���B4 � -1>
5G�  
q� ��    �q, 
�6q7 mq� ?D�J *�4 ��, �6CD E,�D$ �%�#8�7� �� ��+$ ��(��� E,�D   �q� ��qL#��    ��q+ Gq@L� �q�     "q	� �q�@, 3�6qa �� ���B4 �%$ 
D�,  �,[��2�� 7�,�m4 ��6� ?�<�* �e� ��.  19 -7 -3-2 �&��% &��%&(�	  ECD ��#: .�$ �% 3
G^�  .� ���#�	� �, "	� ��@,;�� $�% K67?4 �� ���  �q),��. 19-7-2 �7 Gq4  �q� � Bq�� �6� .��� .� ���#�	� -�6K ��
 � .� ECD �� !> "	� ��@, 3"	� !> 
��+ �2 E��� ?+?')�   U�qs  b�qH .� �6� n��H3 �^7?4  Y�G5 -�6K �� � ���+
G^� )+ �2 ���,�� ���4.  
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� O� ?+Q6 U��Q� ?
G^� ��#: ��: ��$ � "	� ��@, 3"	�.� 
,�q�   > ?q+ �6q� �q�    �� �6qJ6� ��6q� O�Q65� ?, U��Q� ?E4 G���	 ��  .� "0�
G^� "	� ��� ��65>. *�65> �*�
     -����qD� Y�qL�� 3"q	� ���� �� �:�
Q�4 . ���6� E����� K67?4 �
 �6�:  BC�-  � ��+ U��Q� �� R	�)� I��6����0%�%$ �6� ���� 
�0� �VH�  D- ��H� ���(�	�-�4p��� 3 �%$ 
��, |<�O� �� �	��   5�q��:� ���q�:� I,�)�
    .�qL� -���qL� ���  � �q��C @L7-�G4 ��, ���#�	� ��6�$  �� ���#�	�m�   �)q��, R	�)� ��(��� E,�D ?=V)�) ?q,  
�6q)a    ��Gq,� ��q�� �	�
 ?D�J�` � ?�(��` (�� /, ���D B�� EO� �����4 )?, ���� 
�6)a���0<.�	�%(�  E- ��,$ �=� .� ?D�J �VH [%�+. ��$��� �6� ���#�	� !>. ���)+ �%$ ��#:$ E'� ��, ?�<�*$  B�����,
.�^� .
)4�.�� "	� ��@,3 ?, 
�6)a � �, ����R4 ,� ��.?�   Bq�� �� ?4'7 ��* <�+
3 �2���� ���,.  &2 ��#: .�$  B�����, .� ECD �
G^�)�%(    -�q��+ ?q+ "q��� ?qJ67 "	� ��@, 3     
q	��< 
�q,. ?q,»  �qVH ��(��� «� »FLAMMABLE HAZARD«  �@��� �% �� � w`�� U��: �, ����  E,�=� U�Q �� 
Gq^�   ��q� )+)�.  �� 7�6K
 ?+ �7G4 $��+ ,��04 )�, X,�V� �),��. 19-7-2 (��,$ 5�(<"4 $�% �,�($    "q	� �q�@, 3"	� R	�)� 
���.  ?+
G^� �. .�B4 � � R	�)� 
�'� ?,B�� �7$ E=�)�  3����6� Y�L��.  19 -7 -3-3 �&��% ��%&(�	  EqqCD � UTqq: ���qq� .�/�qq� �^7Rqq�3  "qq	� �qq�@,
Gqq^� .� ���#�qq	� �qq, qqK67 Rqq	�)� ;��?4 �� ��qq�   �),��. 19-7-2   � �6� ����>�� Y�G5 -�6K 3%�6*
 �6� ?����.    "	� ��@,g=<  .�;�� $�% � �/� �6� ���#�	� ��	 ;�,?')� 
G^� �7G4  �» 
��,.�*«  �6��� d ���4 �B� [7> �VH -�6K .6	$ ��L#�� �  ���, ��� U�Q�,)�, X,�V� ��.�), 17-12(.  19 -7 -4  ^&�'�&��%  19 -7 -4 -1 B>'  ?, �6Q �+
  "	� ��@,;�, ��� ��� .� ��	3 �^7 wJ�� ;��R� ���,.  ?�8,  "H�	 �6� � 
.� 3�.���� ?,
G^� t=	 B�����, &�	 � ;�, ?, "	� ��@, 3?, -�6Km� ?'7  g	67 =��JE4 �6� ?J67 .� �*�B�  ���� R	�)�"84� ��@, 3'7 "	?4��*�%$ @7 t=	 "D6�?4  .� �7$�����2   t=q	 �^7 Y�/)% ��R� �Q�
�)4 �6� EK�:.  M��
+��- �.�4 '7 ?�6*�% R]� ?,?4��* �D6�
 (7 ;�, .� ECD "	� ��@,B44 �6�.  
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��/)% 
� ?�����, t=	 ?+  "	� ��@, 3�6�m� 7�4 =�:$6 ?C5 �$ D�,
 � Y�'O�	� ���6�, �7 3����,���6� $�% �)+ |#: �� 
G^� .%�*
 
� -�D��  
�67m� 7�4 =�:$6 ���L�  �7 ��+$�����2  �D6q�
  �^7 Y�q/)% �� �� Rq� h%��< �)+.  �� 
�.�^� t=	 ?+ �%$ 7 g	67 ",��$�%�4 G�<$ �� �02 �2�H
��C4 
�       �q, "q	� �q�@, t=q	 UTq: 3��6�  |#:$�����2 �.�	 �$ D�,�����4 ?4'7 � ��* �%$ �16<3$ �, ��*.�	�� .� -�O#K
��4 
� �� �J �� 
�67$  �6H �2 �7 ��+ �%�$���� �G<� �� �.�	[� �%�.  ?, �6Q �+
  "	� ��@,�.�	 $�)���< �� �^7R� , .� �� t5�^� WP��+ -�(VD ?+ �6�B4 ��C, .t=	 �%$  ���)� ���. �7
  ?+?, �6Q  t+ �� B�<�* ���D �, ����
G^� C�7"4  q, .� "	� ��@, 3��6�B4 � q���� . �^7 ���q� Rq� t=	 5�: �� �%
  .6)% ?+$�� �2?� $�% �02 ������@/�4��C
 
� ��6�3 
�� ?4K67 �6�.  19 -7 -4 -2 +^��-� :$�'-� �AM +���%  �� m� 
G^� 	��	� T<�)� .� ��J 3",�� t=	 �,
�����, .� ECD 3B    ���q� 3t=q	  Rq��^7  ?�q	62 
Gq^� 
�� ?4K67 �6� . ��m� ����, .� ECD 3���)� t=	 �, 
G^��B �02 WP��+ t=	 "	� ��@, 3?�	62
��C4 �6�.  �64� �%$ ��� ��� .� ;�, B4��� �,  XQ�)� ����% ?, "	� ��@,��D �� Rq	�)3   .�� ��q�<� F�q	��, 
,�q�   ��q� �.�	3 ?,��6� ?�<�* ��+ .� U�Q .�3�/� ���6� ��$ ���O� ?+"�  ?�	62 "	� ��@, 3���� �6J� 
�'� 
Gq^� ?,=<� -�6K
 .� O�g4 ^�
G % � ��J�  g	67 ?(VDm� =��JE4 R	�)� 
��C4�02 �6� ��J � .;��  ��q%
 ;�, .� ?+ �%$ �6�a$ �16Q � ��#)�
 � ���%��6� � ���#�	�
 3�))+ "	� B'�� �$�%��6� �2������   �q�� �q,_� 2[4 
)4, 3��0� ���L� �))+ . ��L#)� ��6� "	� ��@,?, 
�6)a �JB�G/� �$�/� �6� ?�<�* �e���.  ��M��
+-  .� ���#�	�'7?4 ��* "D6� $�% ��,$ �2 |#:$����  �.�	
� ?4K67 . �6���� � 
.�^�?�4 �^7R� ���3 ?, 
�6)a  ���� 5� ?,E4 ��T*��,$ ��,3 ��2��< �(�8�
 �)�8%.   19 -7 -4 -3 B
  . wV	 "	� ��@,B��� t+ 
.�^� � "0� �e� .�/�� ��#: �% �� ��� F6CO� ��^, �$ . ����  �2 -�O#qK ?q� ?+ '��
� [7> .6	$  ��L#�� �3���� ����% ?, �� 	��,
 �6� . "	� ��@, 3
�'�� -�6K ��
> �%  ;�, .� ECD �� 7�(VD ?, ��	
  E,�D �.���� �,[��2��3 ��+ �)�,.  �� ���6�$ �CD B�����, ?+
  ��0� Y�L�� t+�� *�65>
 ��.
� ����> � .�	$  ��q,$    ���q` Y�q* ��q+$   "q	� )�, X,�V� ��. �),17-12( 37����D�
 � ��	 ;�, �)���/�� ��#:$ �2 ��3?� RD�(��  
>�, $.�8+�2 , .�*
  ����� X��G7  3!>�� �	��  �64� �%$ � �� R	�)�
  
�67?,��, ��+.  
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  ECD �^7 ���� .�R� m� . �, �.�	B4�.�� �� �$�%��6� 2 "	� ��@, 3E��:��'���4  > ?q+ �)+ �^0� �q�   tq+  -�=CQ�� �$�%��6� �
��4 �02
�C4 ���6�  E��:�� O�
V4  �)�8%�� H3�4   
�6q�, Y�G5 -�6K �� �7 ?q4'7  ��q* ��+ h%��< �� R	�)� .��, "	� ��@,$ , -�aPQ���04  ?,.�� ?�6*�%
,�� �	�. $� �CD
 J��6 �6�.  ECD � B�����, .�$�%��6� �:E�  ���J��  �, -�60� 3���*�G,16�8� 
gC7�� 7
� ?4K6  �6�)�, X,�V� ,��.) � 5-1-3-2 .(� ?+ "��� ?J67 "	� ��@,$�%��6� O�3
V4 �J ��6H$ 5�H
  �6� �2�� ?�3 �J ��$  D�q, �6H
 �)���,.  ?�8, � wV	 ?,
,��8�  �.�J� "	� ��@, !> 3�e� ��6� ?=V)� �� �� ����    �q, �q7 �q��, ?���� �� �.�	 .� n��H �)+ ?�,�=� 1�, ?, �� ��0< ., "	� ��@;�� $�% �����6	 E��� �e� �%$  E]#)�. t+ ��B4�.�� ��#: 3�%   �q% d ��4� �, z��0� 3�)��, �?')� �2$���� � �VH ?, �.�	��#4.   Y�L��-����D� �:�
Q�4 ��, R	�)�$ *6�J$�4  ?, !> x6#� .�
���H�	 �%$ @7 ?��J .� 3���L�?4  ?����	 �%$ �aX� ",6Q�3 
� ?4K67 �6� .)M�%B4 �:� -����D� "	� ��@,
Q�4 ��,$ *6�J$�4 	��	� .�
  <��q]7
   ?q, .B4�.�� �%
� �)�8% !> .� �2 ?+3 �6� Y�L��.  19 -8 -2  �����c�l T + � �A�g� ^��O �AM &(�	%&��  �� �J
� � ?+.�4 ��C�� "	� 3�% ��Q  �%�� �%�y<$ 5�H
 .
)4�.��  .�,�)���,� "	� ��@, 3$�%��6� '7 ?q4  %�q*
 <�+
 ��,$ ��:"� � .�$�%��6� �. wV	 �7 E��:B4 ���, ?���� �6J�.  �� ���6�$ � ?+$�%��6� '7?4 %�*
 <�+
  "	� ��@, 3����� �6J�I�� �� ?��2 �R4  �6q� h%��< ��� .  Y�q�7 �� ���6�$ )� "	� ���D ?+B4 �
*v� �%
�  "	� ��@, 3����, .�,?, �6Q �B�� 0+��]:
 ��6�.  19 -8 -3 �����c�l T + � �A�g� ^��O �AM & ^!) ��(�	%&��  �� �J
�  ?+��C����Q 3  �%�� �%�y<$ 5�H
 .
)4�.�� �.�4     q5> ��6q� Y�q�7 ��q�,� "	� ��@, 3����� 
��+�2 ?,
 ��6� UT:.  �� �J
�  ?+��C����Q 3  �� ��#: �%$ .
)4�.�� � m�� �% -���L� ��$�/� � �% 3�)�8%��6� . ���L�B4�.�� 	�.�, "	� ��@,
 . 3�6���� � B'��<�+ Y�'O�	� "	
 ��,$ �. ��0< �,��, �� "���=�B4 ���L�   gq	67 ��� $G��+�H �)��, ?����� �� .<�+�� -�6K ��
 
�6, "���=� �%��6��$ C��J
  �q�      ����q0� "q	� �q�@, 3���qL� 	�)@�
� ��, �]^��$ (7B44 6=7 ;��"� �B� � �q%��6�   .� EqCD 3$G��+�qH   �6q� Y�qL�� .  �<�q* �qe� ��B @�7
7��4 ��,$ �aX� �,6Q�
 <�+
 
� ?4K67 �6�.  
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)4�.�� .�� 2���4  ���� ���J �� .�, � ����� ���D �%
     ?q, "q	� �q�@, 3��6� 7�4�9 �`� �"� 16�8� 
$x g,�  ��6� �2)�, X,�V� �),��. 5-1-3-2 .( �6� G��+�qH    wVq	 � h+��q7 ?qJ�� 3 � ��6�.�4  "	� ��@,)�Q ���:
 (��^0 �6�.  19 -9 ^���%   "<�, "	� ��@,���)� ��,$ (7B44 (`�"4 
> �4�97 .� ha�   ?q�6*�% q,��H
  w5�q]�    3
> "q���=� �q,  w5�q]� �	�. $� � �����62 [+�� �, ?+
 ��6�  ���4d 	��,
 �6� .�.���� *$�4 �%
� ��,$ (7 B4q4   U��qO�� .�  $��q	�� B4)M�% � ���)� $�6�a �Q�
�)4  ?q,�J Y�a .�   
��qJ $�qya�  �.�q	 �$  ?q��J .�  
��q),  �q�  �qJ>$  q���
  .�  -���(7��[42 (y7t4  �?�� 3
�. �6� Y�L�� "	� ��@, .]]^7 ����0� "	� ��@, Y�G5 -�6K ��
 	�)@�
 2 ?�6*�% ��6� ��[4 (y7t4 �6� TH� .�6*�% ?, "	� ��@,? ��+ ����� gC7�� -�aPQ� )  �q), ?, B4)M�%5 �6� ?(J���.(  �^7 �6K�R� ��[+�  �%E��� ;G����<  �)�<�%�^7 �R� Y�* ?, Y�* ?,��v�  .� ���#�	� �,�64� �%$  ��� ��� .�  �,���3B4 ���)� ��6� ��  �% G4� �6q� ���a� "	� ��@,. �^7 Rq�   �q, ;Gq����<      �� gq=< "q	� �q�@, �q)�<�% '�
Ĥ �%
�  ��J ?+ �6� ���#�	�"	� ���  ��� 56=(� wV	
 �J 3����� ���D
�  ?+ �qy<$  <�q+
   U��qQ� �� ���)�  �7 ���� �6J�m�  ?=V)���D R	�)� $��, �^7 ��: �� �.�	 E+3R�  �6� h%��<)�, X,�V� �),  13.(  Y�/)% �^7 .� ���#�	�R� Y�* ?, �)	 3Y�* $�% /)	B4 ?'7 m�  ��F�� ���)� �),3
�    .� &q2 �q@)7 W16�(� ?+ ��.> � 
��+?�4  "8,G+��$ � ��J
  -�6K �� 3�6�?,�J  
��J�	�
    �q2 .� EqCD "q	� ��@,B4�    ?q, 
�q�> �.3B4  [%�+ R	�)� �.���� ?,�,��.  �%�^7 ?�6*R� �	�
  .� "	� ��@,m� 6'	$ � ��+3B�� �8,��� �)���
   3"q	� ���+ ?Q�:� �� ���)� ��� ?+  �6� Y�L��)�, X,�V� �),��. 11-17.(  ?, 5�E4 [7> �VH .6	3$ �%��G,� .� ���#�	�$  ;�, �,��, ?�(�$  -1�]7� 
��+ ��J �q� * ��q4  �q%$  Gq�<$  .� �GJ�$ ,6�
  ���)� ��
�� ?4K67 �6� )�, X,�V� .�),�� 17-12.(  $��, 7^04 �)��� 
�� �%� .� ECD ?'?�4 3"8, �)	 $�%  ���)� F�� ?4'7 ?, .�4� ����� "D6� ��* 3 ?q,� �vq� ���6� ��$ +(`� �� �.�	 ?"4 C	�)���
  "	� ��@, 3���� ���D
,��.�� �6� Y�L��.  �<�* �e� ��B ���6� .�� �G4 K67?4 �
 �6�:  BC�- *��>�, ?�6*�%
 �� 
*���042 /)	
  �.�	 
.� UT: -�6K ��
> $1�,�  D- �.�4 �),��@� ?,$ "D6�.   
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�4 � � B��B�� D�,
 ����, . ?q5��   3�q% ?q0���7  �q% 3 ?M`6:  �%� �%6�.�,  "	� ��@,�2 B��� E'� ?, "�Pa � ��T*$  3��6� 
�0<��Q� �� �, ����"e<�O� �6�.   "	� ��@,!P`�< ?'C� ��*��+ �7 WP��+G4  � [���.>��� �7  
> w4OK ��'��a .� 
�)4�Q�EK�: 6��.   "	� ��@,
��%��6�� $�����2  ?+
� 
D�,  3�)��� ?q,� �vq�   $�q%��6�� 
�6q���42  ��q*��+ 3  $��Tq*��, $��q,   $�q% [42 ��� 
)4, 
	��, �6�.   UT:Y��7 1>��)� K67 �%?4 �
  ?+ �)��, 
V���� �� �� �6�%�4  �qVH$  ��q,$  ��Pq	
  qO� �g4 . "q8� � �))'� ��L�� ���7 

> �%?� 3 
> �% � UT: ?+�����4D�, ?� � ��� �%� � "�P	 �����2 �� 3
)�� n��  ��6� )�, X,�V� �),��. 20-2.( �GJ Y��7 "	� ��@, �6�8� ?, -�4��*��+ �PQ�  
��	��6�  �7 Y�Gq5 -�6K ��  ����  ?,?=V)�  ��[��2�� �����.   "	� ��@,�)%��%  ��))+�Z��2 �Q�
�)4 � � "�P	 �����2 ?+ �)+ EK�:
)�� -�6K �� �'7E4 @7 ��+?4  �  ?,���<��+ 6O7E� "	� ��� ����.  20 -2 � � �%P' ^!����(�/�  �����2 "�P	 � �
)��  B�� �� -�aPQ�
� E��� �6�:  BC�- �%��+ {��$ �GJ � ��� Y�L��-�4 
��'� ��*��+�  D- 
<�(� ��*��+ ?,?�6* ?��J .� "8% ?+ $� �GJ-�4 ?0=� �����,
 6K ��Y�G5 -��  E-  ?�6* �%H-��V .
)4�.�� D�,�����4 ��� ?�H�)� � 3 .� hqa�  ��q�g�  q�.B4 q�� 3~�4   �q#: 3
6<�q��  q%�  � B4�.��. �%�  <-  �� -���H "45�(< "4(`� � "4(D6���*��+ 
> U��Q� ���  F- �GJ-�4 �	 �6K��. $� �%��, �$ ��@,  $����,�B�� ��,$ t+ �% t=	 � �%�  G- -��VH  
5���:���*��+ ��,$ 2
���'���4 ��  
��,��+�,$�( ��*��+�  H- �%��,> 3?'C� �� ���  $�%!P`�< D�,�����4�  I-  z�=�	��	�
 J��H �
 �B�� 3 $�%��6��
6���42 ��*��+  �-�e:P� )��
�4�  J- � -�aPQ� ?�6*�%$�/� �� ?+gC7 �6� ���� �4^07.  B�� �, ��Pa  IVDY��7 973
��),��. -�84	 B�8, !P`�< �% d ���4 ��@, � � "�P	 �����2 �� "	�
)��   ?q+ 2 �,"<�04 ��>��* ��+$ �
 �6�3 �6� "C� . W16�(� ���<��+ U�Q .� ��+ B�� g	67 ��)%��%   ��q))+ �Z��q2 
� Y�L�� ���T2.  
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  [42 
*�4)7 
��� ?, ?+ "	�	�?�4 ��6� 
>$       �q%��, ��q�a� .� EqCD B�q, � �qJ> �q)���$ , ��q04   ���q0< �
 ��6� .�^7 Y�/)% ��3R� Z���$ .��� Hx��4 �.�	 �K�)a �� ��� �$ 2[4 )7��4 � "CD��� ?, �vq� � .�q4 ���� . �	�)�
� 
����7 ���(7 � �6� 3�.���� �%$ ���6  �� ���#�	�m� . 3"	� h@� 6ya��� �$��4 � �6J6�
   .� �q��67  �� B7 �)��6�#� �%$ m�6+ �7 �7 ton 1000 H�, ��
 E,�+ �%$ �)�?���3 ���, -��#��.  )M�%B4 2[4 
*�4)7 �
 H�, �� ���67
 �.�	 .� �%$ �16<$ ?, 
�6)a 7 ���� $�q%�4  �16q<$   �q, ��q,  q)�, 3
 ���, ?���� �6J�.  G-2   ('��� >8�(��>	  
�'�� -�6K �� 
	��, "	� ��@, =O7
7�=42 ;�� 3"H�	 �6� 3[4 )73
*�4  ���.�	?����	  q2[4 )7  3
*�q4 ��%��4 5���:� {�Q �
 
����7 �% + �^0� ���) .� �, ��Pa3B�  �^0� 
��+(`�"4 
����7 � ��6�  � �q% Gq4 
� ?4K67 �6� .�B�  !�^��� �, W1���:� E��6a�64� �^7R� �97 ��+ ;�� �4� �
 ���T* .  "q	� ��@,   ?q�6* �q% 5�6�� [)7
 �	�)� .�	 � "H�	 �6Q ��
� �6� ?�<�* �e� �� �.  
� ?4K67 Y��7 �6�  �6J6� X,�6	$��, 7^04 �)�� ?'>�� � �, .�	 � "H�	B�  ���� "=,�V� X,�6	 �q� H 3�q4 ?, �6Q 	��, E��+
 ��6� .% �*��4   q	��, 3�q��C� F��	� �� Y��+
 D� Xq4    q� Rq�d� �.�q	
    �qK�)a �q��67 2[4 )7��4 �%� 
�0� �� . �),��.n-4 �
*v� �%$ ���a   "@J(7B44 )a�2 �K[4 )7�� ��4 � "	�@<
 �)+.  "	� ��@, 	�)@� ����0� .�
 ��+ ���#�	� ��CH �/� �?')� ��7 
��,�� 2 �.�	 ?+ ��+ ",�� 
�6�,[4 )7 ��q4 "	�.  G-3   A�%�	 ��	 ��( !	  [42 )7
*�4  .� ���#�	� �,m� �� %��*
  .��6�#� �%?��� 3  �%�� �?�4 �%
� 8, [)7 �,��4  1�,�   �� ��q� ��q@�  3B�,?, $�ya� )�,
 � ���a�
 �6� . �6���]7�  ?,?����	 2[4 )7
*�4 /�8, ���#�	� ��6�
 ���� . �qya� ��$ 2[4 )73��4 
����7 �Q .� �%X� 2��64 =�8�h4 � ��@� B�, �,
 ��6�.  
����7 �%$ &2 ��4)7 � ��
 z��^� g	67 
�67  �% �6* 3�%�� ��.� �%$ 2�4 ��@� �, �%$ E#D ��))+3  ?q,  -�6qK  ?��*��J�� 
'7 ��@� �6�� .?��%� �� �%$ 6Q3E� �ya�$ 2?�	64 �.�	 �%$ ?'7�)� 3�@�� �%�/�� "#J ��))+  q%� 
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��4 � ��
 /�<���< �� 
�67
  �%�� ,.� 
��4 �K� ?��,
   �.�q	 ��� ���D.  [42 )7
*�4 � ���D �� B�,
  �7 �.�	?, �6Q ��u��7$ � �a�, � �)+ ��+
 � ��6� wV	 ?+ �6�.�4 ��/�4� 	 ��� � ?,
�G4 @J67 E,�D
  [%�+�,�� .� �,B�  ���=� [%�+ �, 3��:��/�4� ��/)% 3���	
 
����7 ?+ �%$ 
'7  ��  �6Q�)���< �^7R� �,��� �
 3��6� �ya� ��))'� ���<� �7$ H�)%�6 "���.  &2  .�
��+ ��@� 
����7 �%$ &2 ��4)7��L� 
��+ �2 3$ �H��
 "	� �6�(� !�d�� �, .a �� !�d��  ��q'�� � Y�L�� ��
 �%� :2 �16<[4 )7
*�4 *��6H .� ��
  q� "e<�O�
        B�q, ?q, ��qL� �6qQ �� �� 
��q��7 � �q)+ �
 ���C8� .� �,B� �% 3��:?04 ��6V)� �"84 ?+ ��L� E��+ !�d��$ , ��#7���#4 
����7 � 2 
��, �%��64 �� �: �7 g=<$ ��6� E]�� h% ?, .2 �6J��%��64  
�� ��.>����   [)q7  �6qQ �� �� �q)���< �^7 Rq�   ���qO� �
 �)+ .��,�),3B� "	� ��@, > ?+ �6� �^0��� m� ��: �])a$ 
����7 �%$  WP��+?�	642� 3?�4 ?�	642  �q� 2 
��,��64 "	�.  G-4   �9:� �"��)M �	� ��^!	  G-4-1   <�	*
  ���D  ��(� �� B�<�*��/�4��%$  [0+ 
��,E45� (VD
 � ��6� ��?')� >�� m� 6ya [42 )7��4   "q	� �q� � 3?�"84 .(�$�%��4 .�� ��,$ (7B44 [42 )7m� 
�6, ��4  �.�	?4K67 
�  �6�)H�,
 �ya� .�$ [42 )7 ��q4 % "	� B'���4 m� (� .��%��4 	��, "	� B'�� � �))'� ����>�, ��
 �%$ ,$��04 ���, Y.1(:  BC�- "H�	 B	 .[42 )7
*�4  ��	 .� &2 �71945  $�P4��� E'� ?,_� �C7 .�	 � "H�	E� �0��  D- X�a ?, ?��%� "C8� .2[4 ���0< .�	$ � 6ya �� ��� �=5�B� 
� 
> ?, �� 
�'�� , ��, �7 �%�$��04  �, �� ���+ IV=� X�a$ �)+ E�: ?,�0� w�8� B�, IQ�=� ?, "C8��  E- .$�����1 ��6�%�� .H4 W16�(� G?, -�6K
*�4�H 7 ?��%� g	� ���%�4 ��� � � �%��� 
� �6��   M��
+��1-  E'�?�<�� �44�7 )
<��O�� (
� , ���67B4 E��2  �%�� 7$�%�4   &q2 "	� B'�� � ���, -��#�� ���L� t+ ��� [�62 B�����, .� ���, ��%�0� E,�D U��O�� �� -��#7 3�%.   M��
+��2- [42 G4H [42 
)�, $�%�47 [42 ��4)7 "	� ������ E2 ?��a �� �v�� ?, ?�H�	.  <- IV=� E'� .�%�:��$ [42 )7��4  ��'�� �� R�d�»�������	�« d ?,�4 V�8� .�E4 ?,  
�6q)a   ��q��»T«3 »U « �»I «E'� ?C(J � �%$ 5�H673
 �)�8%�                                                   1- Soffit 
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 �)��67 #��^� ��'��
 ^07 W16�(� � �)��, ?�����4 
> �% "^	    ?q��*� 3"q	� �7»I «  E'��� ?C(J �_� �)�8%.  F- EK�#�.  "H�	 ���.�	 ?'7�)� $�%[^, 3 �%$ &2 ��#)� ��4)7  ?,�/��'� 
� E]�� 6�� �7 �m�  �:�� '07 ��E4 �)%��   M��
+��3- , -1�]7� "��^`B4 
� IQ�=� 	 -P� .� � ���, -��#�� ���673
��4  B�,�� m� 1?� .�B�   'q07 b.�q�E4 "	� ���.  G- B�, "���=� .��,$ *6�J$�4 O7 B�, 
�� ��H .�2 "[4 ���0< .�	$ �
5��a"	� ��@, 3    B�q, "q���=� ���, 1�, W��C8��   M��
+��4- , -��D[4  .�N/mm2 50 
� � "	� �6�(� , ���67��04 ���, .��,�),3B�  
6�.> ��q0< "���=�$  
q�   �q��67 0�
Ĥ �%$ [42 B�, .� )7��4 ���, .
� �� B�, "���=�  �, 
�67;�� $�% d�4�^7 !�^�B4 �..  �, �B� ?�8% �*� 3��: ��, 3��6� ?�����, �%$ *6�J$�4 �, .�
�� 
����7  �%"	� .�4� "CD��� �%$ K�H
  Y�L�� �6�.  H- $�@��� �ya� .�ya� ��6� ��$ [42 )73��4 �@��� ?+ "	� �6�(�$ 
����7 h% �%�@��� �, wV	$ �, B�, ��q� ��6� ./�H6	 h�Pa "	� B'��
  ���, �6@0��� �@���$ D �, 
>�4 �� m� 1?�    q�62 ?,�q0� |<�qO���4 ���, ��� .H�, ��
 
����7 3���6�    q�:�� ?q, "q	� B'�� �%
  5� ?q, Eq4    �16q< [q0+ ?q+   ��q=��� �� ���0< .�	$ 
� �� 6ya ?, �:�� ?, 3�%�
 �)��, ��%�0� E,�D�   M��
+��5- �ya� ��$ &2 ��4)7
����7 3 h% W16�(� �% �, wV	��@� �,��� 
�    �� &�q	 3��6q� mq� 1 ?q�    B�q, |<�qO� 
� �6]O� �6� .�@���$ /�<���<
 B�,  E,�+ �6J� � "	� ��%�0� E,�D R�d� �%$ &2 )7��4 �7 ���4� 
� �)+ .%�*
   -�qD�� 
�  
�67?����	 [42 )7
*�4 �� .� ��$ E'� :��?4 ^07 [�62�4 ��� .� �,B� �@��� 3��:$ �ya�$ [42 )7��4    -��q� ?q, ��,$ 	�.�,
 �6<$ 
� .�, =, �� R�d� � �6�?4 C(7 �.�	?4 
�  �6�)��,$ 	�.�, -��VH
 ?, t5� �),��.-5  ?(J���6��.(  I- !�7 ��>$ . �6Q �� �*��)���< �^73R� m�  1�q, ?J�� 6ya
�  U�qV(�� .�  Tq2$��   �q,��, �� �� �64q�  �q%$ �^7R� 56�(�
 � 3�%� 
�0�B� [42 �])a ?+ ���� �6J� ����:� )7��4 ���,.   M��
+��6- �^7 ���� ?���� .� ECD3R� =O7-�=4 ,$��04 �6� Y�L��. G-4-2   �&��%   �6�(� ;�� ��2[4 )7
*�4 �� 
.�^���� �3$ � ?, �L)���L� ����6� �%$ b.��    �.�q	 ?q, "Cq8� �7  �q%$   B�q, 56�(� w�8�
 �
 �6� .	h4 �%  .� "	� B'��m� �	$ ?=�: �%$  �GL� ��0< "O7�� m� 2����4 2?�	64  ?+ 'O��� �, h$ )�, ?�	62
 2��4M4 1 �, �?� $�  B�, .���  �����62 -P�"	� ���3 '07E4  ��6q� .  
.�q^� ��  �� "	� B'�� S�G,�� 1 �)�?� 	h4 ���, ?���� �6J� .�6J� �4^07 $��,  q2 �16<[4 )7 
*�q4   Bq'�� [^, "	� �%
� �, [�62 .���� �6� .J ��
�� 	 ?+h4  �% ?q,  -�6qK mq�  �q	$  ?q=�: 3  "qO7    ���qD ��q0<
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�  
G^� �6J�2[4 )7
*�4 ,��04 97�4�  �6J� Y�a ��� 3�6�
> �% �)(� ?,$ 2 �6J� Y�a[4 )7
*�4 �"84.  G-4-3   �-�'  2[4 )7
*�4 
6�	  �%_��� �3"84 !�D ?��*� �%$ H�, � ��7�2
  
6�q	 .�  �q%$  Eq���  Eq2     "q	� Bq'�� �q% 2[4 )7��4 ��6�.  G-4-4   + ��-�73�O  $�%��6�� �a E��:X4 %�*
  �,�@��%�$ 1�,$ �3��6� �. ��� "��^` �� W16�(�3
)4 ?,�6�a -�6K$   "qO7 � ���D ��0<
 *���4.  �� �J
�  ?+m� ���6� �aX4 ?, 
�6)a �d1 6ya �, ��%�s E'� 
�$ '7?4 =<� ��*
  q� ?�<�* �e� ��
   3�6q�  "	� ��@,2 �6J� ����:�[4 )7
*�4 �6� ?�<�* �e� ��.  $�%��6�� �), E��:3
�  �J> .� ha��� )�, b6�,3
 � �, W16�(��%��/�4 ?��� ?� � �%3  "	� B'��?, �6Q �6�a$ 2[4 )7��4 ��6� .�	�)�
� �B� � �6���6� . "	� ��6����� '��% "	� B�4 ��@� �%�s$  �q��, ?����� �6J� . 
� ?4K67  �6��$�%��6� �), E��:
�  ?+?4'7 ��* �%�s$ �:� �, 3������z�4 ��6� 
	��, .� �,B�   {6Vq	 3��: 2[4 )7
*�4 � ��B�  ?, "C8� �.�	 �6�$�ya� )�,
 2[4 )7��4 "	� ���+.  G-4-5   ��;% %&(�	  $��48, �.�	 .� � �)��� �%$�%��6� :?�'	� 3E�� �%$ �	 3m0H3
�D6� $�% 
���H�	 �%$ E2 3�)�, �%$  X�(� �� 	6D3
 t=	 �%$ 00+
 n�, � �%$  .� ���#�	� �, 3��=����@��%�$ 2[4 ��4)7 1 ��?� $�% �,��,3 ��,|#: $ ���(7 �,��, �� �$�%��4 �.�	 �3$ � ?�H�	
 ��6� . �*� B4)��.�	 �%
�  q%�4  ��'q�> ;��$  ��q,$  ?q4'7  �q*� �.�	 �$  3�)��, ?������@��%�$ �.
)4 2[4 )7��4 �)��, ?���� �6J� "	� B'�� .$�@��� �B� �@�  Bq'�� �%� �% "	�?04 ���C� ��%�0� E,�D.  G-4-6   �9:� p�-��M ��	 ��^!	  _)2 ?�	� �K�
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 ^!�A+(  �		6�<� ��/:� ^!) �+ ���� '��+��!��� �+ $.��>% �� L��%  H-1   ��� M�A @bO ^!)   

− E'� "	�@< �% :E'� 13 E'� 33 E'� 5  �7 E'�113 E'� 20 �7 E'� 25 � E'� E.1    ��q� UTq: "	� . 
− ?��=� :"	� ��� UT: 3Y6	 U��*���2.  Route maps have been included at the beginning of most clauses. These are not intended to be process flowcharts, but to guide the user through the information in the text. This is particularly in respect of the hierarchy and interdependence of use of the clauses and subclauses, which might not always be obvious because of the complexity of the demolition processes and the wide coverage of this document. Such projects, from inception to completion, include numerous activities, many of which are iterative and which require revisiting. For example, as the project moves through the tender process to contract acceptance and on to site operations, planned methods of work will be developed and augmented further at each stage. 
− %��,��+ ?)��� � U� :�H> U��*���2 �� UT:.  It is essential that those carrying out demolition activities possess the necessary levels of competence. Clients or procurers of demolition works need to ensure that all contractors, designers and other team members that they propose to engage or appoint are competent to comply with the health and safety requirements necessary to undertake demolition activities. Annex A gives guidance on the training and competence required for the activities covered by this standard. 
−  ���),��.  3-4 "	� ��� UT: ��. B��:  NOTE The term “building owner” has a specific meaning under the Party Wall etc.Act 1996 [1]. 
− �),��. ��  3-5 "	� ��� UT: ��. B��:  NOTE 2 The term “client” can have a particular meaning in contractual relationships and has a specific meaning under the Construction (Design and Management) Regulations 2007 (CDM Regulations 2007) [2] (see 5.3.1 and 7.2.1). 
− �),��. ��   3-7 "	� ��� UT: ��. B��: (CDM Regulations 2007 [2], modified) NOTE See Annex A. 
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− . ���),��   3-34 . B���� "	� ��� UT:: NOTE 1 There are financial threshold values above which the Site Waste Management Plans Regulations 2008 [4] require an SWMP to be prepared. NOTE 2 There are statutory variations in some parts of the UK. There is guidance particular to different areas. 
− . ���),��   3-37 . B���� "	� ��� UT:: (Waste Framework Directive [3]) NOTE Any material no longer required by the original owner and, in the case of demolition, any material that leaves the site boundary, is legally classified as “controlled waste” and is subject to the provisions of the Environmental Protection Act 1990 [5]. Under case law [R (Save Britain’s Heritage) v. SSCLG 2010], any material no longer required by the original owner is classified as waste, regardless of whether it is sent for recycling or recovery, whether it has a commercial value and an end market, and whether or not it poses an environmental threat. This is important because demolition materials left on site for a period of time might need a permit to remain on site until a market is found. As a general rule, further use needs to be a certainty, not a possibility. 
−  �� �),��. 5-1-3-1 B�� .�� �� UT:. NOTE A list of relevant legislation and official guidance is given in Annex B. Legislation can vary nationally or under local authorities. Information and advice be obtained from regulating authorities, such as the Health and Safety Executive (HSE), the Environment Agency and local authorities. Further advice can be sought from the relevant professional bodies and industry associations. See Annex C. 
−  �� �),��. 5-1-3-2-2 . B���� �� UT:.  NOTE Annex D gives details of the common sorts of Conditions that might be applied to a consent relating to heritage matters. 
−  �� �),��. 5-1-3-2-3 . B���� �� UT: 
��8�/�� B4��6D ?, z6,��.  NOTE 1 Attention is drawn to the Environmental Protection (Duty of Care) Regulations 1991 [13] and Waste Management – The Duty of Care – A Code of Practice [14], and the Landfill Regulations [15]. NOTE 2 Attention is drawn to the Site Waste Management Plan Regulations 2008 [4]. 
−  �� �),��. 5-1-7 ��6. 
�� �� UT: 
��8�/�� B4��6D ?, z6,��.  
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���� ����� 23588 ) ������( :��	 1402 173 NOTE 1 European and national waste strategies and plans refer to the waste hierarchy. NOTE 2 Waste protocols, such as the ICE Demolition Protocol [17] and the WRAP Quality Protocol for the Production of Aggregates from Inert Waste [18] (see Annex E), describe what is meant by the waste hierarchy in the context of demolition. The principles of the waste hierarchy are embedded in the Site Waste Management Plans Regulations [4] and Code of Practice [19], and other good practice guidance [20]. NOTE 4 The Site Waste Management Plan Regulations 2008 [4] provide a formal framework to help contractors both comply with waste management law and incorporate resource efficiency into construction processes. While the regulations currently only apply in England for projects greater than a certain financial threshold, the site waste management plan approach provides a useful methodology which can help contractors achieve best practice for any size project. Contractors involved with smaller projects may prefer to use the Site Waste Management Plans Code of Practice 2004 [19] as a guide. It is the responsibility of the client to ensure a SWMP is written before construction work commences, and during construction and afterwards the responsibility passes to the principal contractors. NOTE 5 Further advice is available from www.envirowise.gov.uk/construction and www.wrap.org.uk/business/construction.html The amount of space available on site for processing materials should be identified, e.g. where on-site processing is impractical, it might be more productive to send the waste to a materials recycling facility (MRF, also known as a “transfer station ”. ) NOTE 7 The control of the burning of materials on site is generally subject to Section 80 (Nuisance provisions) of the Environmental Protection Act 1990 [5] and the Clean Air Act 1993 [21]. Burning waste in the open on a demolition site might require an environmental permit (England and Wales) or a waste management licence (Northern Ireland and Scotland) or registered exemption. 

−  �� �),��. 5-1-7 :. B����  ��NOTE 8 3 ?, z6,�� "	642A �� UT:.  NOTE 8 (see Annex A). 
−  �� �),��. 5-2-2-4 3. B���� �� UT: 
��8�/�� B4��6D ?, z6,��.  For projects notifiable under the CDM Regulations 2007 [2], the demolition plan should form part of the CCP prepared by the principal contractor. 
−  �� �),��. 5-3-1 3. B����  ��NOTE 1, 2  "	642 ?, z6,��A � �� UT: 
��8�/�� B4��6D.  NOTE 1 See Annex A for further details on competence and training. 
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−  �� �),��. 5-3-2 3. B����  "	642 ?, z6,��C �� UT:.  NOTE Bodies providing industry recognized demolition training schemes are listed in Annex C. 
−  �� �),��. 5-4-2 3. B���� �� UT: 
��8�/�� B4��6D ?, z6,��.  (see Annex C for useful website addresses). NOTE The Data Protection Act 1998 [23] is applicable to the storage of personal information. 
−  �� �),��. 5-4-3 3. B����  "	642 ?, z6,��E �� UT:. NOTE More background on, and examples of, such protocols are given in Annex E. 
−  �� �),��. 5-53  gH Y�� �7Y��@� �� UT: 
��8�/�� B4��6D ?, z6,��. If the project is notifiable under the CDM Regulations 2007 [2], such authority should be vested in the principal contractor. 
−  ��.�),��   6-1 3. B����  "	642 ?, z6,��C �� UT:. (see Annex C) 
−  �� �),��. 6-2 3. B���� �� UT: 
��8�/�� B4��6D ?, z6,��. NOTE 1 The Scheme for Construction Contracts (England and Wales) 1996 [24[ affects procedures for demolition contracts. It is automatically applicable to all contracts signed after the scheme that brings the Housing Grants Construction and Regeneration Act 1996 [25] into effect. See also similar schemes for Scotland and Northern Ireland. 
−  �� �),��. 7-2 3. B���� �� UT:. NOTE The responsibilities for providing information are addressed by criminal, civil and common law and professional liabilities. 
−  �� �),��. 5-5 7-2-13 . B���� /�� B4��6D ?, z6,���� UT: 
��8�. NOTE 3 Attention is drawn to the CDM Regulations 2007 [2]. 
−  �� �),��. 7-2-2 :. B����  ����� gH 3?, z6,�� �� UT: 
��8�/�� B4��6D. On projects notifiable under the CDM Regulations 2007 [2], 
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−  �� �),��. 7-3-2 :. B����  �� ��6�Y��3 ?, z6,�� �� UT: 
��8�/�� "8�. g4O� &��Z>. and the Scottish Environment Protection Agency (SEPA). 
−  �� �),��. 7-3-2 10-1 :. B���� 3 ?, z6,���)%�� $�HSE �� UT: 
��8�/��. HSE Guidance Note EH40/2005 [28], which is updated regularly, should be consulted for the workplace exposure limits (WEL) of these substances (EH40/2005 is available at http://www.hse.gov.uk/pubns/books/eh40.htm). 
−  �� �),��. 10-1 :. B����  ?, z6,��!� ��* HSE �� UT: 
��8�/��. NOTE 2 See also the HSE website at www.hse.gov.uk for further current advice. 
−  �� �),��. 10-2-2 :. B����  ��,�� �H> U��*���2 "	642 ?, z6C �� UT:. UKLPG may be approached for advice on the disposal of liquefied petroleum gas (LPG) cylinders and tanks (see Annex C.( 
−  �� �),��. 10-3-1 :. B���� ?, z6,��  $��)%��HSE �� UT: 
��8�/��. The workplace exposure limits (WEL) in HSE Guidance Note EH40/2005 [28] should be applied. The latest edition of EH40 should be referred to for the current WELs (see 10.1). 
−  ��.�),��     10-3-2-2 :. B���� ��6D ?, z6,��B4 �� UT: 
��8�/��. NOTE 2 All non-domestic premises are required by UK law to have an “Asbestos Register” in place. 
−  ��.�),��     10-3-2-2 :. B����  ��NOTE 4 ) Y��@� gH �7h�#%( B4��6D ?, z6,��  UT: 
��8�/�� ��. The Control of Asbestos Regulations 2006 [29] require prevention of exposure so far as reasonably practicable and that any exposure is to be reduced to the lowest level reasonably practicable without relying solely on respiratory protective equipment. 
−  ��.��),�     10-3-2-2 10-3-2-4 :. B����  ��NOTE 2 ) h0� gH �7�H>(  ?, z6,��!� ��* HSE B4��6D � �� UT: 
��8�/��. in many areas of the UK. The Health Protection Agency map for vulnerable locations is available at: http://www.hpa.org.uk/Topics/Radiation/UnderstandingRadiation/ 
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−  ��.�),��      10-3-3-2 :. B����  ?, z6,��!�  ��*HSE : 
��8�/���� UT. NOTE More advice on COHME is available at http://www.hse.gov.uk/construction/healthrisks/index.htm 
−  ��.�),��       11-3 :. B����  ���H> U��*���2 ?, z6,�� �H> gH 3 "	642C �� UT:. (see also Annex C) 
−  ��.),���     11-5 :. B����  �� ��� gH?, z6,��  IJ��]32 [?��),��+ � B4��6D �� UT: 
��8�/��. See the Personal Protective Equipment at Work Regulations 1992, as amended [32] and 
−  ��.�),��     11-8-4 :. B����  ��NOTE 3 3  �qH> gqH-   IqJ��]43 [  3?q��),��+   B4��6qD ?q, z6q,�� �� UT: 
��8�/��. Attention is drawn to the Hazardous Waste Regulations 2005 [43]. 
−  ��.�),��     11-8-4 11-11 :. B���� B4��6D ?, z6,�� �� UT: 
��8�/��. NOTE Attention is drawn to the Manual Handling Operations Regulations 1992 [45]. 
−  ��.�),��  12-2 :. B���� B4��6D ?, z6,�� �� UT: 
��8�/��. NOTE Guidance on the environmental legislative requirements is provided in CIRIA guidance, including Environmental good practice on site (C650) [49], and on www.netregs.gov.uk, which provides Plain English guidance on environmental regulations. 
−  ��.�),��  12-2 12-3-1 :. B�� 3��  ?, z6,�� "	642C �� UT:. NOTE There are assessment and award schemes, useful websites for which are given in Annex C. 
−  ��. �),�� 12-3-3 :. B���� B4��6D ?, z6,�� �� UT: 
��8�/��. Anyone who transports controlled waste is required to register with the Environment Agency or SEPA as a waste carrier (or as a waste transporter exempt from waste carrier registration). The Controlled Waste (Registration of Carriers and Seizure of Vehicles) Regulations 1991 [51] set out the rules on registration of waste carriers. The Waste (England and Wales) Regulations 2011 [52] introduce a new requirement for registration as a lower tier carrier for those who normally and regularly carry controlled waste produced by their own businesses. The licence is subject to periodic renewal. It outlines the controls for storage and disposal of materials from the site, along with all appropriate documentation required. 
−  ��. �),�� 12-3-3 :. B���� �� UT:. 
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−  ��. �),�� 12-3-3 12-3-4 :. B����  "	642 ?, z6,��C �� UT:. NOTE SWMPs are also currently a mandatory requirement under a range of government and other schemes, such as the Code for Sustainable Homes and BREEAM. BRE has developed a free tool for SWMPs in partnership with the National Federation of Demolition Contractors: www.smartwaste.co.uk. See Annex C. 
−  ��.�),��  12-3-5 :. B����  ��NOTE 3 3 ?, z6,�� IJ��]54[  �B4��6D �� UT: 
��8�/��. the Transport of Dangerous Goods (Safety Advisers) Regulations 1999 [54] 
−  ��. �),�� 12-3-6 :. B����  ��NOTE 2 ?, z6,�� �H> ?��J 3 "	642E �� UT:. See also Annex E. 
−  ��. �),�� 12-3-5Error! Reference source not found. :��. B��  ��3��� U��*���2   ?q, z6,��  IJ��]55[ � B4��6D �� UT: 
��8�/��. (called ”special waste” by the Special Waste (Amendment) (Scotland) Regulations 2004 [55]) 
−  ��.�),��     12-3-8 :. B����  3��� U��*���2 �� z6,�� ?, IJ��]5 [ ���6DB4 �� UT: 
��8�/��. the Environmental Protection Act [5] 
−  ��.�),��  12-3-9-1 :. B���� B4��6D ?, z6,�� �� UT: 
��8�/��. NOTE In UK law these fall within the concept of “statutory nuisances ”.  
−  ��.�),��  12-3-9-1 12-4 :. B����  "	642 ?, z6,��C �� UT:. The following organizations may be contacted for advice on flora and fauna (see Annex C). a) Natural England. b) Scottish Natural Heritage. c) The Countryside Council for Wales. d) Council for Nature Conservation and the Countryside (Northern Ireland). e) Local Wildlife Trusts. 
−  ��. �),�� 12-4 :. B����  �� h0� U��*���2z6,�� ?,  ?�6* �%$ *4%�
 hJ�@� �� UT:. 
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−  �),��. ��16-3 :�� UT: ��. B��.  NOTE The condition of scaffolding is covered by statutory regulations and local authority requirements. 
−  ��. �),�� 17-1 :. B���� Y�� U��*���2 ��  "	642 ?, z6,��A �� UT:. And Annex A 
−  ��. �),�� 17-3-3 :. B�� 3�� B4��6D ?, z6,�� �� UT: 
��8�/��. NOTE 1 Such examination is covered by the requirements of LOLER [61]. 
−  ��. �),�� 17-6 :. B����  "	642 ?, z6,��A �� UT:. NOTE 3 See Annex A. 
−  ��. �),�� 17-11-6 :. B����  ��3Y6	 U��*���2  "�8Da3  ?, z6,�� IJ��]64[ � 4��6DB  
��8�/�� �� UT:. (see also the Control of Explosives Regulations 1991 [64]). 
−  ��. �),�� 17-12-2 :. B����  �� 3��� U��*���2 "�8Db3  ?, z6,�� IJ��]67 [ �B4��6D   
��q8�/�� �� UT:. (the Control of Lead at Work Regulations 1998 [67] apply) 
−  ��. �),�� 18-6 :. B����  ��NOTE3 B4��6D ?, z6,�� �� UT: 
��8�/��. (SEPA in Scotland or the local council in Northern Ireland) 
−  ��.�),��           19-5-1-5 :. B����  ��Y�� U��*���2 3 �H> gH��6D ?, z6,��B4 �2��� �� UT:. and should be CE-marked as suitable for the purpose for which it is to be used. 
−  ��.�),��           19-7-2 :. B����  ?, z6,�� "	642C � UT:�. NOTE 2 Further information can be obtained from the Energy Institute (see Annex C). 
− "	642  A  �7"	642  E �� UT:. 
−  ��t5� �),��.-3 :. B����  ��Y��@� gH 3Y6	 U��*���2 �� UT:. However, even when specified H-2   M�A��� ��Kg��= ^!)  
− �������	� 
�6)a : -��Ca»()K"#� "- �^7R�- >B4� ��+ « IC)� �������	� 
�6)a B�G/��J) ��+ B4�> E��+ � 
�GJ R��^7 $��, ("	� ���. 
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���H�	 �� �6% � !> �44�7 -��VH B4)M�%. « ��  $��>��� "�8D �»�6�)%� $��, ?, ��04, $�% E]<24  .� ?��0�55  �    -���q=� hq%�.��� �qOC� ��
  
���H�	 ?(J���6��.« 3�),��. $�@��� �� "	� ��� 
��8�/�� $��)%�� B�G/��J. 

−  �),��. 4-6-1 :�),��. $�@��� ��  -��Ca» ?q, $.�	��� {PK� � R��^7 "@J B4)M�%   Eq]<11 .�  ?��0�55  ?(J���6��. «"	� ��� 
��8�/�� $��)%�� B�G/��J . 
− �),��.  12-1-1 : �H> �V	 �� Y�� U��*���2 ��»E�(5��6�	�  $�%� 3"���@,
)�� O� �g4 . "q8� «  $��)%�� B�G/��JCIRIA  �BRE "	� ��� 
��8�/�� . 
−  �),��. 12-3-3 -��Ca 3»��6DB4 ?, z6,�� ���@/�3$  I<�����82 �%$ [��2��  *�6q5> �a�, ?+ ���
 O�g4 ."8�  ��� R4	> � 
�8�� "�P	 ?,
  �6����,  "��a� ��q�  �.6L�   TqH� Y.1 $�q% �6q�. «  B�G/��JNOTE 1  "�8D �7c "	� ���.  
− .  �q),��Error! Reference source not found. :  -��qCa»    "q	� �q�@, 3Y�Gq5 -�6qK ��   .� EqCD ?,�J �J
� )�B4 ����82 �%
� 
/)%��% 
��.�	 �, Y.1 $�% O�g4 ."8� ���T2 -�6K. « B�G/��J "	� ��� Y6	 U��*���2. 
− . �),��Error! Reference source not found. : -��Ca»�%��+ Y�/)%$  �^7 � "q��� Rq�   E��q�  "8,.>?,?�6* �$  -���=� "O7 
> UT: ?+gC7��   [q^, ?, 3���, �PQ� E,�D � 3"q���@, 
q)��  � O�g4 ."8� �6� ���� �PQ�  .�`-�(� � "8,.>G4 �` ?, z6,�� -���=� "O7-�(� � � b���VH�v� � ���D
 ���4*. « B�G/��JNOTE 2 "	� ���. 
− �),��. 12-4 : Y�� � ��� �V	 �� ��� U��*���2 ��» B4��6D "��a� 
�q8�. g4O� «   IqJ�� B�G/��qJ ]56 [ �]57 ["	� ��� 
��8�/�� B4��6D ?, z6,�� .  H-3   M�A��� $,�x� ^!)   �),��.17-3-3 :�� ?<�`� ��. B��"	� �.  » M��
+��1- 
� ?4K67 "+�� $��)%�� F�	��, B4��� ��+ ��(� �6� �6� B44(7 B4��� ���.�	 $�%.«  
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