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�¹Z¿�Ä]�Y|y  

ÊËZÀ�M Z] ½Y�ËY�{�Y|¿Zf�Y�Ê¸»�½Z»�Z� 

È��R» {�Y|¿Zf�Y Á cZ¬Ì¬ve Êf À� ½Y�ËY Ä] \mÂ» |À] �®/Ë �Ç{Z/»� �½Â¿Z/« �sÔ/�Y �Â/«¾Ì¿Y Á �cY��/¬» �È/��R» �{�Y|¿Zf/�Y �Á
cZ¬Ì¬ve Êf À� ,½Y�ËY [Â�» ¾¼Æ] ÃZ» ���� ZÆÀe �m�» Ê¼�� �Â�¯ d�Y Ä¯ Ä¨Ì�Á ,¾ÌÌ e ¾ËÁ|e Á ��/�¿ ��ÉZÅ{�Y|¿Zf/�Y

�Ê¸»�Ê¼����½Y�ËY Y� Ä] Ã|Æ� {�Y{.���
¹Z¿�ÃZnÀa�Á�|�°Ë�\mÂ»�Ä]�½Y�ËY�Êf À��cZ¬Ì¬ve�Á�{�Y|¿Zf�Y�Ä��Â»�Á�Z��ÉY�Â��Ä�¸m�¾Ì»Á{��w�Â/»�É�Y{Y�Ê·��������Ä/]

�Ã�Z¼��Ä»Z¿�Ê��Á��ÌÌ¤e�½Y�ËY�{�Y|¿Zf�Y�Ê¸»�½Z»�Z�����������w�Â»�������d�Y�Ã|��¡Ô]Y�Y�mY��dÆm����
¾ËÁ|e {�Y|¿Zf�Y �{ Ã�Âu ÉZÅ ¦¸fz» �{ ½ÂÌ�Ì¼¯ ÉZÅ ÊÀ§ \¯�» �Y �½Z�ZÀ��Z¯�½Z»�Z�, \uZ� ½Y��¿ �¯Y�» Á ��cZ/��R»
,Ê¼¸� ,Ê�ÅÁ�a É|Ì·Âe Á f«YÉ{Z� ÃZ³M Á �^e�» ¹Zn¿Y Ê» {Â� Ê��Â¯Á ¹Z´¼Å Z] t·Z�» Ê¸» Á Z] ÄmÂe �ËY���Ä] ��,É|/Ì·Âe
É�ÁZÀ§ Á É�Zne �d/�Y �Ä/¯ �Y �d¯�Z/�» �Ä/¿ZÅZ³M Á �È¿Z¨/�À» �½Z^uZ/� �ª/u Á �,�/¨¿ �¶»Z/� �,½Z³|/ÀÀ¯|Ì·Âe �¥�/�»��,½Z³|/ÀÀ¯

½Z³|ÀÀ¯�{Z� Á {�YÁ ,½Z³|ÀÀ¯ �¯Y�» Ê¼¸� Á ,Ê��ze ,ZÅ{ZÆ¿ ½Z»�Z� ÉZÅ Êf·Á{ Á �Ì£ Êf·Á{ ¶�Zu Ê» {Â�. �Ìa ���ËÂ/¿
ÉZÅ{�Y|¿Zf�Y Ê¸» ½Y�ËY ÉY�] ÊÅYÂy��¿ Ä] �mY�» É} �¨¿ Á ÉZ��Y ½ÂÌ�Ì¼¯ ÉZÅ �Ê/À§ ��Â/]�» �µZ/��Y �Ê/»�{Â/� Á ��/a ��Y

d§ZË�{ ZÅ��¿ Á ZÅ{ZÆÀ�Ìa �{ ÈfÌ¼¯ Ê¸» �^e�» Z] ½M Äf�� s�� Á �{ c�Â� \ËÂ�e Ä] ½YÂÀ� {�Y|¿Zf�Y Ê¸»��Ê¼��� ��½Y�/ËY
_Zq Á ��fÀ» Ê» {Â�.��
�Ìa �ËÂ¿ ÊËZÅ{�Y|¿Zf�Y Ä¯ cZ��R» Á ½Z»�Z� ÉZÅ Ä«Ô� |À» Á É} sÔ� �Ì¿ Z] dËZ�� �]YÂ� ¾ÌÌ e Ã|� ÄÌÆe Ê» ��|/ÀÀ¯

ÈfÌ¼¯�{ Ê¸» s�� Á Ê���] Á c�Â��{ ,\ËÂ�e Ä] �½YÂ/À� �{�Y|¿Zf/�Y �Ê/¸» �½Y�/ËY �_Z/q Á ��/�fÀ» �Ê/» �{Â/�. ���,\/Ìe�e�¾Ë|/]
ÊËZÅ{�Y|¿Zf�Y Ê¸» Ê¬¸e Ê» Â�¿| Ä¯ �] �Z�Y {Z¨» Äf�Â¿ Ã|� �{ {�Y|¿Zf�Y Ê¸» �½Y�/ËY �Ç�Z¼/� � �¾ËÁ|/e Á �{ �È/fÌ¼¯ ��Ê/¸»

{�Y|¿Zf�Y �Â]�»�Ä¯ �½Y�ËY�{�Y|¿Zf�Y�Ê¸»�½Z»�Z�¶Ì°�e Ê»|Å{ Ä] \ËÂ�e Ã|Ì�� |�Z].��
{�Y|¿Zf�Y�Ê¸»�½Z»�Z� ½Y�ËY �Y ÉZ��Y Ê¸�Y ½Z»�Z� �¾Ì/] �Ê/¸¸¼·Y ��{�Y|¿Zf/�Y(ISO)��,�½ÂÌ/�Ì¼¯ �¾Ì/] �f°·Y�Ê/¸¸¼·Y��®/ÌÀ°eÁ�

�(IEC)�Á ½Z»�Z� ¾Ì] Ê¸¸¼·Y Ã�Y|¿Y Ê�ZÀ� Ê¿Â¿Z«��(OIML)��d/�Y Á �Ä/]��½YÂ/À� �Z/ÆÀe ��/]Y�� �½ÂÌ/�Ì¼¯ ���ÊËY~/£��¯|/¯ 
�(CAC)��{ �Â�¯ dÌ·Z § Ê» |À¯.��{ ¾ËÁ|e ÉZÅ{�Y|¿Zf�Y Ê¸» ½Y�ËY ¾¼� ÄmÂe Ä] �ËY�� Ê¸¯ Á �É|/À»�ZÌ¿ �ÉZ/Å ��Z/y 

�Â�¯�, �Y ¾Ë�yM d§��Ìa�ÉZÅ ,Ê¼¸� ÊÀ§ Á Êf À� ½ZÆm Á ÉZÅ{�Y|¿Zf�Y ¾Ì]�Ê¸¸¼·Y Ã�Æ]É�Ì³ Ê»{Â�. ��
{�Y|¿Zf�Y�Ê¸»�½Z»�Z���½Y�ËYÊ» |¿YÂe Z] dËZ�� ¾Ë�YÂ» �Ìa ÊÀÌ] Ã|� �{ �,½Â¿Z/« �ÉY�/] �d/ËZ¼u �Y �¥�/�» ���/¨u�,½Z³|/ÀÀ¯ 

d»Ô� Á ÊÀ¼ËY É{�§ Á ,Ê»Â¼� µÂ�u ½ZÀÌ¼�Y �Y dÌ¨Ì¯ cÓÂ�v» Á cZ�uÔ» d�Ë� Ê�Ìv» Á ,É{Z�f«Y  ]�ÉY�mYÊ� �Y 

ÉZÅ{�Y|¿Zf�Y Ê¸» ½Y�ËY Y� ÉY�] cÓÂ�v» É|Ì·Âe ¶yY{ �Â�¯ Á/ZË ¹Ô«Y ,ÊeY{�YÁ ]Z \ËÂ�e ÉY�Â� Ê·Z� ��É�Z/^mY�,{�Y|¿Zf/�Y 

|ËZ¼¿�� ½Z»�Z� Ê» |¿YÂe Ä] �Â�À» �¨u ÉZÅ�Y�Z] ¾Ì] Ê¸¸¼·Y ÉY�] �cÓÂ/�v» �,�Â/�¯ �ÉY�/mY �{�Y|¿Zf/�Y �ÉZ/ÅÓZ¯ �ÊeY�{Z/� �Á
Äm�{É|À] ½M Y� É�Z^mY Z¼¿|Ë�� ¾ÌÀr¼Å ÉY�] ½ZÀÌ¼�Y ½|Ì�z] Ä] Ã{Z¨f�Y ½Z³|ÀÀ¯ �Y cZ»|y ½Z»�Z��ZÅ Á cZ��R» µZ § 

ÈÀÌ»���{ ,Ã�ÁZ�» ,��Â»M ,Ê���Z] É�Ì¼» Á ÊÅYÂ³�Á|� ºf�Ì� ÉZÅ dË�Ë|» dÌ¨Ì¯ Á dË�Ë|» d�Ë�,Ê�Ìv» �ÃZ´/�ËZ»�M 

ZÅ �¯Y�»�Á �½ÂÌ�Y�^Ì·Z¯�ÊnÀ�YÁ� ¶ËZ�Á ,�nÀ� �ËY�{�Y|¿Zf�Y�Ê¸»�½Z»�Z�½Y ¾ËY Ä¿Â³ ½Z»�Z� ZÅ Á cZ��R» Y� ��/] ��Z/�Y 

�]YÂ� ¹Z�¿ dÌuÔ��|ÌËPe ½Y�ËY Ê]ZË��Y Ê» |À¯ Á �{ c�Â� �Y�uY �ËY�� ,¹�Ó È»ZÀÌÅYÂ³ |ÌËPe dÌuÔ� Ä] ½M ZÅ Z��Y Á �] 

{�°¸¼� ½M�ZÅ Ê»�c�Z�¿ |À¯.�lËÁ�e ÃZ´f�{ ¾Ì] Ê¸¸¼·Y ,ZÅZ°Ë �½ÂÌ�Y�^Ì·Z¯�ÊnÀ�YÁ� ¶ËZ�Á ,�nÀ� �¾Ì/Ì e �/Ì��Z �cY�/¸§ 

ZÆ^¿Y�³ Á ¹Zn¿Y É{�]�Z¯�cZ¬Ì¬ve ÉY�] ÉZ¬e�Y t�� ÉZÅ{�Y|¿Zf�Y Ê¸» ½Y�ËY �Y �´Ë{ ¦ËZ�Á ¾ËY ½Z»�Z� d�Y.��

                                                 
1- International Organization for Standardization 
2 - International Electrotechnical Commission 
3-  International Organization of  Legal Metrology (Organisation Internationale de Metrologie Legale)  
4 - Contact point 
5 - Codex Alimentarius Commission 
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Zf�Y{�Y|¿ "�ÊvË�¨e�ÉZÅ�É�YÂ��Á�¶ËZ�Á�É�Z]�Æ��cY�ÌÆne���d¼�«����,�É�Y{�]�Ã�Æ]�É�Y|Æ´¿�Á��Ì¼ e�" �
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{�Y|¿Zf�Y�Ê¸»��½ÂÌ�Ì¼¯�|ÌËZe�Á��ne�{�Â/»��Z]�¾Ì·ÁY�ÉY�]��Â]�»�ÉZÅ�����{�Á�d/§�³��Y�/«���¿|/Ë|�¾Ì¼Å{�Â/¿�
Ì¼¯��ÔmY�{�Y|¿Zf�Y�Ê¸»�Äf½Z¯{Â¯�Ê��Â»M�®¼¯�Á�Ê»�³���¶ËZ�Á�ÊÀ¼ËY�w�Â»��������|/��\ËÂ�e��

�LÃ{Z»�®Ë�|À]�{ZÀf�Y�Ä]�{�Y|¿Zf�Y�¾ËY�®ÀËY��È��R»�cY��¬»�Á�¾Ì¿YÂ«�sÔ�Y�½Â¿Z« �{�Y|¿Zf/�Y Á ��cZ/¬Ì¬ve
Êf À� �,ÃZ»�¾¼Æ]�[Â�»�,½Y�ËY�����Ê»���fÀ»�½Y�ËY�Ê¸»�{�Y|¿Zf�Y�½YÂÀ��Ä]�{Â����

Y�]É �¨u Ê»Z´¼Å Á Ê´ÀÅZ¼Å Z] cÓÂve Á d§��Ìa ÉZÅ Ê¸» Á Ê¿ZÆm �{ ÈÀÌ»� ,�ËZÀ� �¹Â/¸� Á ��,cZ»|/y
ÉZÅ{�Y|¿Zf�Y Ê¸» ½Y�ËY �{ �«YÂ» ¹Á�· |Ë|ne ��¿ |ÅYÂy |� Á �Å É{ZÆÀ�Ìa Ä¯ ÉY�] sÔ�Y Á ¶Ì¼°e ��¾/ËY
ZÅ{�Y|¿Zf�Y ÄWY�Y ,{Â� ¹Z´ÀÅ |Ë|ne ��¿ �{ ½ÂÌ�Ì¼¯ ÊÀ§ �Â]�» {�Â» ÄmÂe �«�Y |ÅYÂy �d/§�³ . ��,¾ËY�]Z/À]

|ËZ] Ã�YÂ¼Å �Y ¾Ë�yM ��¿|Ë|ne ÉZÅ{�Y|¿Zf�Y Ê¸» Ã{Z¨f�Y {�¯.���
Ã�Z¼��Ä]�½Y�ËY�Ê¸»�{�Y|¿Zf�Y�¾Ë�´ËZm�{Y�|¿Zf�Y�¾ËY��������µZ������d�Y���

��
À»É~yZ»�Á��^ Ä¯ ÉY�] ÈÌÆe ¾ËY {�Y|¿Zf�Y {�Â» Ã{Z¨f�Y �Y�« Äf§�³ Ä] s�� �Ë� d�Y: 

��
AS 3533.2: 2009, Amusement rides and devices � part 2� Operation and maintenance 
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1� Portable 
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������Ã�Z¼��½Y�ËY�Ê¸»�{�Y|¿Zf�Y���������µZ���������,�É�Z]�Æ��cY�ÌÆne��ÊÀ¼ËY�cZ»Y�·Y�É{Z]�cY�ÌÆne

½Â»�M�ÉZÆ�Á��Á���
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2-4  AS 1228 Pressure equipment�Boilers 
2-5   AS 1499 Personal flotation devices�Type 2 
2-6   AS 1851 Maintenance of fire protection systems and equipment 
2-7   AS 1940 The storage and handling of flammable and combustible liquids 
2-8   AS 2076 Wire-rope grips for non-lifting applications 
2-9   AS 2260 Personal flotation devices�Type 3 
2-10 AS 2444 Portable fire extinguishers and fire blankets�Selection and location 
2-11 AS 2550 Cranes, hoists and winches�Safe use 
2-12 AS 2550.1 Part 1: General requirements 
2-13 AS 2593 Boilers�Safety management and supervision systems 
2-14 AS 2790 Electricity generating sets�Transportable (Up to 25 kW) 
2-15 AS 3533.4.3 Part 4.3: Specific requirements�Roller coasters 
2-16 AS 3873 Pressure equipment�Operation and maintenance 
2-17 AS 3998 Non-destructive testing�Qualification and certification of personnel 
2-18 AS 4024 Safety of machinery 
2-19 AS 4024.1 Part 1: Safety of machinery series 
2-20 AS 4024.1801 Part 1801: Safety distances to prevent danger zones being reached by the 
upper limbs 
2-21 AS 4037 Pressure equipment�Examination and testing 
2-22 AS 4291 Mechanical properties of fasteners made of carbon steel and alloy steel 
2-23 AS 4291.1 Part 1: Bolts, screws and studs 
2-24 AS 4722 Passenger ropeways and passenger conveyors 
2-25 AS HB 241 Water management for public swimming pools and spas 
2-26 AS/NZS 1596 The storage and handling of LP Gas 
2-27 AS/NZS 1698 Protective helmets for vehicle users 
2-28 AS/NZS 2293 Emergency evacuation lighting for buildings 
2-29 AS/NZS 2293.2 Part 2: Inspection and maintenance 
2-30 AS/NZS 2906 Fuel containers�Portable�Plastic and metal 
2-31 AS/NZS 3000 Electrical installations (known as the Australian/New Zealand Wiring 
Rules) 
2-32 AS/NZS 3002 Electrical installations�Shows and carnivals 
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2-33 AS/NZS 3190 Approval and test specification�Residual current devices (current-
operated earth-leakage devices) 
2-34 AS/NZS 3760 In-service safety inspection and testing of electrical equipment 
2-35 AS/NZS 3788 Pressure equipment�In-service inspection 
2-36 AS/NZS 3832 Electrical installations�Cold-cathode illumination systems 
2-37 AS/NZS 4291 Mechanical properties of fasteners 
2-38AS/NZS 4291.2 Part 2: Nuts with specified proof load values�Coarse thread 
2-39AS/NZS 4360 Risk management 
2-40AS/NZS 5848 Code of practice for bungy jumping 
2-41AS/NZS 61558 Safety of power transformers, power supply units and similar 
2-42 AS/NZS 61558.1 Part 1: General requirements and tests (IEC 61558-1 Ed.2, MOD) 
2-43AS/NZS 61558.2.4 Part 2.4: Particular requirements for isolating transformers for 
general use (IEC 61558-2-4:1997, MOD) 
2-44 AS/NZS 61558.2.6 Part 2.6: Particular requirements for safety isolating transformers for 
general use (IEC 61558-2-6:1997, MOD) 
2-45 ISO 898 Mechanical properties of fasteners made of carbon steel and alloy steel 
2-46 ISO 898-1 Part 1: Bolts, screws and studs 
2-47 ISO 898-2 Part 2: Nuts with specified proof load values�Coarse thread 
Australian Miniature Boiler Safety Committee Code 
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1- Amusement device 
2- Amusement ride 
3- Ancillary equipment 
4- Aquatic amusement device 
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1- Flying fox 
2- Minor storage 
3- Passenger conveyer 
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1�- Roller coaster 
2�- Supervisor 
3- Toboggan ride (aquatic) 
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1- Toboggan ride (land-based) 
2-bobsled 
3- Waterborne ride 
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�É�ÁM{ZË����Á�|À¯�Ê»��° À»��mY�»���Âe�Ã|��\ËÂ�e�¾Ì¿YÂ«�Ê»Â¼��¶°��,_�d�ÂÌa�ÉZÅ�Y{Â¼¿��ÉY�]�É�Z¯�¹�§�®Ë
|Å{�Ê»�ÄWY�Y�\�ZÀ»�d�YÂy�{� 

É�ÁM{ZË������Z¿�®Ë�®¼¯�ÉY�]��ZÌ¿�{�Â»�ÊuYÂ¿�Á�kÁ�y�ÊuYÂ¿�,�Zn»�¶�YÂ§�ÉY�]�{Z ]Y�Ä¯�{�¯���§�½YÂe�Ê¼¿�Ã|Ë{�½Z]��
Å�d�Ì¿�\�ZÀ»�Á�,|À¯�Ê»�É�]Y�]��´Ë{��ËY���dve�Ê¿Â¿Z«�cY�ZÌfyY�Z]�,{Â��Ê»�¾ÌÌ e�Ê¿Â¿Z«�cY�ZÌfyY���Âe�Ä¯�Y��Ê��§��

�ÉÁ��ZÅ�ºf�Ì��Ä�ËZ¬»��Y�{Z ]Y�¾ËY��YeZÅ�Ì��dË�Âb»Z¯�ZË�Ê¿Âf]�,É�¸§�,Ê]Âq��{Y{�d^�¿�ZÅ�k�]�Á�©�]�ÉZÅ�Ìe�Ä]� 

©�]��Ìe���Âe�©�]�µZ¬f¿Y��Â�y�Ä¯�É{�YÂ»��{��ZÅ�k�]�ZË���¶¼uÊ»��ºf�Ì��Ä¯�|ÀÀ¯���§�|ËZ]�{Y�§Y�,{Â�
�®Ë�Z]�ªu©Z§�Y��Z]��®ËÄ¸�Z§��uÔ»�¶]Z«Ä�{�ÉY�{�Ì³��Y�«��Ì�»�µÂ������Ä¿Â¼¿��Â�]|¿YÂf]�Ä¸�Z§������f»�Y�

� Ä]�d^�¿�¥��� �ÅÄËZa� Ã�ZÀ¯�� k�]�ÉZÅÄf�Y{� Ä¸�Z§�|�Z]� ��� ªu� |À¿Z»�É�Z¯� �Å� ©Z§�Y�½M�®·Z»� Ã�ZmY� Z]
�©�]�Ã|ÀÀ¯�¾Ì»Ze�d¯���0Z�Â�z»��{Â��¹Zn¿Y�d�Y�¾°¼»�,Ã|��Äf�Â¿�Ã�ZmY��ËY���Z]�Ê´ÀÅZ¼Å��Â�À»�Ä]���
����������Â�y¾Ì»���Ë��©�]�µZ¬f¿Y����

�|À]�¾ËY� �{�ÊÀÌ»��©�]�µZ¬f¿Y��Â�y����Â��Ä]�Ä¯�d�Y�Ê«�]�µZ¬f¿Y�ÉZÆ¸]Z¯�Ê¼WY{�É�Ì³�Y�«� �Â�À»�Ä]
��Âa�Z]�¾Ì»���{�0Z¼Ì¬f�»�Á�Ê¼WY{�Ê»�¾§{�ZÅ�¶¿Âe�ZË�ZÅ�Ä·Â·�¶yY{��{�©�Á�ZË�Êf�Z¨u�ÉZÅ�{Â����

É�YÂ��ZË�Ä¸Ì�Á�®Ë�É�Y|¿Y�ÃY��ZË�\�¿�µÂX�»�Ä¯�É{Y�§Y��¹�Ó�Ê¿Â¿Z«�cZ»Y|«Y�Ä¼Å�|ËZ]�,|À�Z]�Ê»�ÊvË�¨e
�½|���Zn»�ÉY�]�Ä¯�Y��Ê¿Â¿Z«��Å�Á�|ÀÅ{�¹Zn¿Y�Ê¿Z°»��Å��{�ÊÀÌ»��Ë��©�]�µZ¬f¿Y�ºf�Ì��®Ë�{ÂmÁ�ÉY�]�Y�

                                                 
1�- pylon 
2�- tower 
3�- easement 
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��Y�É�Ì³Â¸m�ÉY�]� Y��Ê»Y�·Y�Ä¿Â³��Å�Á�|ÀÀ¯�Y�mY� ,d�Y�¹�Ó�cY�ÌÆne�¾f���ZË�ZyÄ]Zm�ÊËZm�ZÅ�xÌ»�É
|À¸]��{�ZÅ�½Âf��ZË��e�Á{�ZË�c�ÁZn»��Y�|ÀÀ¯�dËZ���Y��Ê�Zy�ª¼���Å���
��������½Z¼fyZ��½Á�{��{�ÊvË�¨e�¶ËZ�Á�É�Ì³�Y�«�dÌ «Â»�ZÅ��É�Y���Y�cY��¬»��

½Z¼fyZ�� ½Á�{� �{� ÊvË�¨e� ¶ËZ�Á�\�¿� c�Â�� �{�É�]�Z¯� Ä¯� ÊËZÅ�|¿�Y{� Ã|Æ��]� �Ì¿� É�´Ë{� ÉZÅ��|À¿Z»
É�Zne�ÉZÅ��¼fn»�ZË� ZÅ�ÓZe� �Z»Y|«Y�dËZ¨¯��Y�|ËZ]�½ZÀÌ¼�Y��Â¯~»��¼fn»�ZË�Ä¸Ì�Á�{�Â»��{�É�Y���Y�c

{�¯�¶�Zu��|¿Â���Zv·�|ËZ]�{�Â»�¾ËY��{��Ë��{�YÂ»����
¦·Y���{Y�§Y�ÄÌ¸ze�ÉY�]�\�ZÀ»�É�Y���Y�ºf�Ì��ÄÌ^ e����
� [±��eM� �ËY���dve� �Z¯� ÉY�]� Ã�ËÁ� cZ»Y�·Y� ½{�¯� ºÅY�§��ÄÌ^ e� ¶»Z�� É�Y���Y� kÁ�y� ZË� É�Â�

�ÉZÅ�Ì�»�ÉY�]�ÊÀ¼ËY�ÉZÆ£Y�q��{��Ë��e�dÆm�ZÅ�ÂeY�aY�Ä¯�Ä¸Ì�Á�½Â»Y�Ìa�ÉZÅZ�§�Á�ÊmÁ�y
Ê»�ZÅZ�§�½M�Ä]�Ê��f�{�|À»�ZÌ¿�kÁ�y��»Y�|À�Z]����

�_±�Ã|��dËZ���Ê]Ây�Ä]�É�Y���Y�kÁ�y�cZ»Y�·Y�Ä°ÀËY��Y�½ZÀÌ¼�Y�Á�ZÅ�ÂeY�aY���Â»M��d�Y���
��������ÊËZÀ�Á���

��{�Ä¯�Ê¸ËZ�Á�½Â»Y�Ìa�ÉZ�§�Á�½Á�{��{�|ËZ]�Ê§Z¯�ÊËZÀ�Á�½Z¼fyZ��¶yY{���Z¯�\���{�ZË�Á�Ã|��\�¿�ZÅ
Ê»�|¿Â��ÄÌ^ e�,|ÀÀ¯����

�������\�¿�Á��Zf¿Â»��
��������cZÌ¸¯��

Ã{ZÌa� Á� �Zf¿Â»��Z]� ª]Z�»� Á� dÌuÔ�|mYÁ� �Zz�Y� ºÌ¬f�»� c�Z�¿� dve� |ËZ]� ÊvË�¨e� ¶ËZ�Á� É�Z�
¶¼ ·Y�Âf�{�|¿Â��¹Zn¿Y�½Z³|¿�Z��ÉZÅ� �¶¼ ·Y�Âf�{� �³Y�|¿�Z��ÉZÅe� ZË��z]�®Ë�ÉY�]� ÃÄ�Â¼n»�Ê»Z¼��ZË

¶¼ ·Y�Âf�{�,|�Z^¿���f�{��{�½{�¯��Zf¿Â»�Ä�Á�a��¾ÌÌ e�ÉZÅÔ��|mYÁ��Zz�Y���Âe�Ã|��¾ËÁ|e�Áu�,dÌ
{�Ì³� �Y�«� Ã{Z¨f�Y� {�Â»� |ËZ]� �ÊWZ¼ÀÅY��� |À]� �{� Ã|�� ÄWY�Y�ÉZÅ�������¾ÌÀq�¾f§�³� Ã|Ë{Z¿� Ä]� �nÀ»� |ËZ^¿

¶¼ ·Y�Âf�{�{Â��ÊËZÅ����
�������ÊËZÀ�Á���

Z�Á�\�¿�Á��Zf¿Â»�¶°�»�Z]�½M�ªÌ«{�Ê���Z]�Á��Z¯�ÊÀ¼ËY�Y�Ë��,|�Z]�Ê¼¿��Zn»��Â¿�º¯�ÉZm��{�ÊvË�¨e�¶Ë
Ê»�ÄmYÂ»�{Â�����

��������Ê»Â¼��ÊÀ¼ËY� �
Ã{ZÌa� Á� �Zf¿Â»� Z]� Ä�]Y�� �{� É�Z¯� pÌÅ� ¹Zn¿Y�½M� ÉZÅ� ¾Ì]Z¯� Á�ÊvË�¨e� ¶ËZ�Á�É�Z���{ZnËY� Ä]� �nÀ»� Ä¯� ZÅ

Ê»�¹Â¼��ÉY�]�ÊeY��y�Ê¼¿��Zn»� ,{Â��|�Z]� �½Â»Y�Ìa���Zf¿Â»�¾Ìu��{�ÊvË�¨e�¶ËZ�ÁZË�Ã{ZÌa��Ä]�|ËZ]�É�Z�
d»Ô��Z]�Á�Ã|��Ê�¯��y�t�YÁ��Â���\�ZÀ»�ÉZÅ¾Ì »�{Â�����

��������cZ �«�Á�cY�ÌÆne�½{Â]�\�ZÀ»��
Â°��,ZÅ�Y�]Y�,cZ �«�d�]�Y{�,ZÅ��É�Z¯��ËY���ÉY�]�|ËZ]��Zf¿Â»�cZÌ¸¼��ÉY�]�Ã{Z¨f�Y�{�Â»��]ÓZ]�cY�ÌÆne�Á�ZÅ

]�Á�Ã{Â]�\�ZÀ»|À�Z]�Äf�Y{�d¬]Z�»�Ä�Â]�»�{�Y|¿Zf�Y�Z���
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���������Zf¿Â»�cZÌ¸¼��dÌ¨Ì¯��
{�Ì³�c�Â���Ë��c�Â�]�|ËZ]��Zf¿Â»�cZÌ¸¼�����

¦·Y���Ã|Ì¿Z]Ze�,Ã|��ºy�|ËZ^¿�cZ �«�|ÀÀÌ^]�É�´Ë{�cZ»|��ZË�Á�Ã|��Ã|Ë�]�,Ã|�����
[��{Â��Äf§�³��Z¯�Ä]�|ËZ^¿�Êf«Â»�¶ËZ�Á���
_��Ë��{�©Z^�¿Y��Â�À»�Ä]�|ËZ]�cZ �«|¿�Ì³��Y�«�Zf�Y��®���
c��|¿Â��É�Z¯�¾£Á���Zf¿Â»�¾Ìu��{�|ËZ]�É�Z°À£Á��Ä]�|À»�ZÌ¿�cZ �«����
g��¾Ìa��ÉZÅ�Y{�Zy¾Ìa�,��Á�Ã{Â]�\�ZÀ»��Zy�{�]�Z¯�ÉY�]�|ËZ]�Ä]Z�»�{�YÂ»�Á�ZÅ��YÁ�,�Y{�¥Z°��ÉZÅ

Ä]�d�Y�¹�Ó�Ä¯�ÊËZm��{��Êf��{|¿Â��Ã{Z¨f�Y���
k����YÂ¿Y¾Ìa�ÉZÅ�»�{|n»�Ã{Z¨f�Y�¶]Z«�|À¿Z�¾Ìa�ÉZÅ�R�Á�Lynch���Y�kÁ�y��v»�Ä]É�Y{YÁ����Zn»
½M�|¿Â���ËÂ e�|ËZ]�ZÅ����
o��ºÌ��®Ë�Z]�cÓZ�eY��{�Ä¯�Êf�]��Â¿��Å�Ä]�¶�°]�Ê»��Z¯��{Á��{Â·�®Ë�¶j»¶����,��Y{�ÃÁ���Ã�Æ»

Ä§��Á{�ºÌ�Àe�pÌa��¶>°3�� ZË��� �Ã�Æ]�¾Ìu��{�ÊvË�¨e�Ä¸Ì�Á�ÊÀ¼ËY�dÆm�Ä¯��Ã{Z¨f�Y�{�Â»�É�Y{�]
Y�«Ê»����|ËZ^¿�Á�{{�³�®u�ZÆ¿M�ÉÁ���]��Zn»�É�Z¯��Z]�Á�Ã{Â]��Y{�Ây�]�Ê§Z¯�¹Z°vf�Y��Y�|ËZ]�|¿�Ì³

�Zn»�É�Z¯��Z]��Y��f�Ì]�ÉZÅÁ�Ì¿�dve��|¿�Ì³��Y�«����
�������Ã�Ì³��¶�°]�ºÌ��ÉZÅ��Ã�Ì³�±Y|·Â]�ÉZÅ��� �

�ÉZÅ� ºÌ��ÉZÆf¿Y� ¾f�]� ºÅ� Ä]�ÉY�]� |ËZ^¿� ¶�°]� ºÌ��ÉZÅ� Ã�Ì³Ã|¿�� �Z]� ¶¼vf»��Ë�Ä¯�Ê]ZÀ��®Ë�ÊÀ 
|À¯�Ê»�{�YÁ�Êf¯�u�µZu� �{�º�m�Ä]� Y��ÊËÁ�Ì¿� ��ZË� {Y�§Y�¾f�Y{�Ä´¿�ÉY�]�[ZÀ��Ä¯�ÊËZm� �{�|ËZ^¿� ZË� Á

|¿Á���Z¯�Ä]�,d�Y��ZÌ¿�ª¸ »�ÉZÅ�Z]���
�ª]Z�»�|ËZ]�¶�°]�ÉZÅ�Ã�Ì³�,|¿Y�Ã|���z�»�½Z³|¿�Z��ÉY�]�Ä¯�¶�°]�ºÌ��ÉZÅ�Ã�Ì³��Y�Ê�Zy��YÂ¿Y��n]

�{�Y|¿Zf�Y�Z]AS 2076��Á�Ã{Â]d»Ô���É�Y~³|À�Z]�Äf�Y{�Ã{Z¨f�Y�{�Â»�[ZÀ��Ã�Y|¿Y�ÉY�]�Êf��{���ÉZÅ�Ã�Ì³
�µZ�eY�ÉY�]� 0Z¼Ì¬f�»�|ËZ^¿�¶�°][ZÀ��Y�ºÌ¬f�»�Ä°e�Á{��µZ¼fuY�Ä¯�ÊËZm��{�|ËZ^¿��Ì¿�Á�|¿{�³�Ã{Z¨f�Y���

�Zy��Â¿�ÉY�Ã|¿�Z��Ä°ÀËY��´»�,|¿Á���Z¯�Ä]�,{Â��Ã|Ì�¯�Ã�Ì³�ÉZÆf¿Y��{�[ZÀ��{Á��Ê»�Y��¶�°]�Ã�Ì³��Y�Ê
{�Ì³��Y�«�Ã{Z¨f�Y�{�Â»�|ËZ]�½M�¾f�]�ºÅ�Ä]�d��{��Á��Ä¯�|Å{�ÄWY�Y�Ã{Z¨f�Y�ÉY�]�¶°��Ä]��{Â���Âm�����
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1�-load cell 
2�-turnbuckle 
3�- shackle 
4 ��  WLL 
5�- bulldog 
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�Ã|�¿��Zf¿Â»�ZË�Ã|���Zf¿Â»�|ËZ]�ÊrÌa�cÓZ�eY��ZÌ¿�c�Â���{����Ë��cZ»Y�·Y�Ä]�ÄmÂe�Z]�º�À»��Â��Ä]�Á�|�Z]

|¿Â��Ê���]���
¦·Y��cZÌ�Â�y�Á�Äm�{�Á�Ã�Y|¿Y��{�|ËZ]�ZÅ�pÌa�Ä¼Å�mÂe�Z]�Ä¯�|À�Z]�\�ZÀ»�|Ë�³�ZÆ¿M�{�]�Z¯�Ä]�Ä

{Â��Ê»��z�»�dÌuÔ��|mYÁ��z��ZË�Ã|¿�Z��,sY�����Âe�ÊvË�¨e�É�YÂ��ZË�Ä¸Ì�Á��{� ��¾ËY
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wY�Â���{�ZÅ�pÌa��ÇÂÌ��Ä]�ZÅ��YuÊ�Ã|���,|¿Â��Ê»�¶�f»�\�ZÀf»�ÉZÅ��YÁ�Á�ZÅ�Ã�Æ»�Ä]�Á�Äf�]��
�ZÀf»�½M�|Ë�³�Ä¯�Ã�Æ»�®Ë�,{Â��Ê»�Ã{Z¨f�Y�ÓZ]���¯�Z]�ÉZÅ�pÌa��Y�Ä¯�Ê¿Z»��Á�Ã{Â]�\�Z]���YÁ

Ê��¯�¹Z°vf�Y�{{�³�\�¿�Ã�Æ»��Ë���{�|ËZ]��Ì¿�ÓZ]���
|¿Á���Z¯�Ä]�¾ÌËZa�¹Z°vf�Y�Z]�ÉZÅ��YÁ�Á�ZÅ�Ã�Æ»�Z]�|ËZ^¿�ÓZ]���¯�Z]�ÉZÅ�pÌa���

É�ÁM{ZË����Ê���]�|ËZ]��,|À¯�Ê»��z�»�Y��ZÆ¿M�Ê��¯�¹Z°vf�Y�Ä¯�ÊËZÅ�d»Ô��ÉY�]�ZÅ�Ã�Æ»�Á�ZÅ�pÌa�����|¿Â�
¯�É{�YÂ»��{�ÁÃ{Z¨f�Y�|ËZ^¿�|¿Y�Ã|�¿��z�»�Ê¼ËÔ��¾ÌÀq�Ä��{Â�����Y�Ä¯�|À�Z]�ÊËZÅ�pÌa�,{ÂmÂ»�ÉZÅ�pÌa��³Y

�ÊËZÅ�pÌa�cZÌW�m�,½|��Ê���]��Y�| ]�|ËZ]�ZÆ¿M�,|¿�Y|¿�Ê�Zy�d»Ô��ZÅ�pÌa�¾ËY�,|¿Â��Ê»��Z]�É�YÂ��ZË�Ä¸Ì�Á�ÉÁ�
¨f�Y�dÌuÔ��|mYÁ��ÁZ�»��z��ZË�Ã|¿�Z�ZË�sY���cY|Àf�»��{�|ËZ]�Ä¯���f�{��{�Ä¯�Êe�Â���{�,{Â��Ê»�Ã{Z

|¿{�³�¾Ë�´ËZm�,|�Z^¿� 

É�ÁM{ZË����d»Ô��cZ�Ô�Y�,c�d�ÂÌa�|Å{�Ê»�ÄWY�Y�Y��ZÆ¿M�Ê¿Z »�Á�Ã{Z¨f�Y�{�Â»�ÉZÅ� 

É�ÁM{ZË���{{�³�d�YÂy�{�Êf�ËZ]�Ã|ÀÀ¯�º°v»�cÓZ�eY�|Ë�y�½Z»��,ÊÅYÂ³�®Ë� 

[��wY�Â���{��Z�§�dve�|ËZ^¿�ZÅ�pÌa���Y�«�\�ZÀ»Z¿�ÉZÅ�ZË�ºy�,\�¿��{�ZÅ�pÌa�Ä°Ë�Â��Ä]�,{�Ì³
|¿Â��[Y�y��{Â��ÄfyY|¿Y��Á{�|ËZ]�Ã|��ºy�pÌa�Ä¿Â³�Å�Á�Ã|��ºy�|ËZ^¿�ZÅ�pÌa���Á�pÌa���ÉZf�Y�

{Â��¶�Zu�½ZÀÌ¼�Y�ZÆ¿M�¾f§�³��Y�«�{Y|f»Y�®Ë��{��Y�Ze�{Â��Ê���]�,½|��d¨���Y�¶^«�|ËZ]�Ã�Æ»���

É�ÁM{ZË���Âe�,{Â��Ê»�d¨��µZ�eY�®Ë�Ä¯�Ê¿Z»��ZÅ�Ã�Æ»�Á�Ã|��Äf�Y~³�¶yY{�ZÅ�pÌa�{{�³�Ê»�ÄÌ�Ä¿Y{Y�M�pÌa�Ä]
dÌ «Â»�Ä¼Å��{�ZÅ�Ê»��Zy�µZ�eY�Z]��^e�»�Ä¯�ZÅ�{{�³�d¨��,|�Z]����Â��Ä]�ZÅ�½M�¾f§�³�Y�«�{Y|f»Y�®Ë��{��b�
{Â��®q�tÌv���ÊËZÆ¿��Àe�Ä]�|ËZ]�ÊrÌa��Å�½|��d¨���Y�¶^«�,|¿{�³�d¨��|ËZ]�d�Y�¾°¼»�Ä¯�ÊËZm�Ze�ZÅ�pÌa�

{Â��ÄmÂe�½M���
_���|mYÁ��ÁZ�»��z��ZË�Ã|¿�Z��ZË�sY�����Âe�Ä¯�\�ZÀ»�½{�¯�d¨���Á��ª]Z�»�|ËZ]�ZÅ�pÌa

�dÌuÔ�� Ã|��ÄWY�Y,|¿Â��d¨��|ËZ]� ��ZË� |Ë�³� ,pÌa� Ã�Y|¿Y� Ä]� ÄmÂe� Z]� |ËZ]�½|��d¨��cZ�z�»
�ÉZÅ�dË{Á|v»��,�Ô¯�cZÌ�Â�yÉ�Y{YÁ��|�Z]�Ã|��ÊuY�����¯��Ìa�Á�ZÅ��]�É�ÁZf�³��³Y�Ä

�pÌa��ËY���,pÌa�ÉZÆf¿Y�ZË��Zy���Âa�Z]�|ËZ]�,{Â��¾ÌÌ e�½{�¯�d¨���Á��½YÂÀ��ÄÀÆ¯�ZË�Â¿��,
�ÃÁ����Y�Ã{Z¨f�Y�ZË�É�Z°¿YÁ��t��¶¨«�|���|�Z]�ÃY�¼Å�,Ã|���z�»��ÁZf�³�Ä]�ÄmÂe�Z]� ��Zy��

pÌa� �{� Ã|¿Z»�Ê«Z]��Àe��Ìa�ÉÁ�� ZÅ�pÌa�º�À»�½{�¯�Ê���]��cÓZ�eY�ÉÁ�� ZÅÊ¿Y�v]��¾¼ËY���{
�ÊÀÌ »�Ê¿Z»��¶�YÂ§Ã|��ÄWY�Y,��Z]�c�Â�»��Y�| ]�ZË�ÊvË�¨e�É�YÂ��ZË�Ä¸Ì�Á�Ã|¿�Z��ZË�sY�����Âe

{Â��¹Zn¿Y�dÌuÔ��|mYÁ��z����{�°¸¼��Ä]�d�Y�¾°¼»�Ä¯��´Ë{�ÉZÅ�f»Y�Za�,Ê���Z]�¾ËY�µÂ���{
]�Ê°Ë�Ì§�Ê]Y�y�Á�Ê³{�Ây��Àe�,�Ê³{�Ây�,�Ë��ÉZÅ��e�{ÂmÁ�|À¿Z»�,|ÀÀ¯�{�YÁ�Ä]���µZ�eY�|ËZ

{Â��Ã{�ÁM�[Z�u�Ä]��|¿Â��Ã{Z¨f�Y�Ã�Z]Á{�|ËZ^¿�,|¿Y�Ã|��d¨���Zn»�|u��Y��Ì]�Ä¯�ÊËZÅ�pÌa���

É�ÁM{ZË�����pÌa�Á�|ÀÅ{���f�³�Y���e�|À¿YÂe�Ê»�,|¿�Y{��Y�«�[ÁZÀf»�ÉZÅ�Z]��� »��{�Ä¯�Ê¿Y�v]��Z¬¿�cÓZ�eY
À�Z]�Ã|��d¨��|u��Y��f�Ì]�ZË��f¼¯�cÓZ�eY��³Y�|¿Â��Y|m�d�Y�¾°¼»�ZÅÁ�d�Y�ºÆ»��ZÌ�]�pÌa���¯��Ìa�,|�

                                                 
1�- anti-seize 



�� 

��

�dË{Á|v»�®Ë�Z]�ÊuY����{�Ã|���z�»�|u�Ze�|ËZ]�pÌaÉ�Y{YÁ��{Â��Ã|Ì�¯��z�»���É�YÂ��ZË�Ä¸Ì�Á�cY|Àf�»
�dË{Á|v»� Á�\�ZÀ»���¯��Ìa� �Y|¬»�¶»Z��|ËZ]É�Y{YÁ��|�Z]�½M� ��Ä]� �ZÌ¿�d�Y�¾°¼»�ºÌ¬f�»���¯�¶ËZ�Á

M�tÌv����¯��Y� Ze�|À�Z]�Äf�Y{�½|��Ã{Z¨f�Y{Â��¶�Zu�½ZÀÌ¼�Y�½� ���Y��³Y��ÁZf�³�cÓZ�eY�½{�¯�d¨��ÉY�]
Ê¿Y�v]�¾¼ËY��Ä¯�{Â��Ê���]�Ze�{Â��¹Zn¿Y�|ËZ]�ÊÅZ´�ËZ»�M�ÉZÅ�½Â»�M�,{Â��Ê»�Ã{Z¨f�Y�[ÁZÀf»�ÉZÅ�Z]��� »�{
�ÁZf�³�dË{Á|v»� Z]�Ê��¯� Ä�Ì¼Å�É�Y{YÁ���ÊuY��Ê»� ¹Zn¿Y�{Â�� ���{�É�Y{YÁ��dË{Á|v»� Á�ÊuY�����¯� �³Y

cY|Àf�»�Ã|¿�Z�ZË� sY��� ��Âe� Ã|�� ÄÌÆe��|mYÁ��z�� Á� Ã|¿�Z�� ZË� sY��� c�Â�»� Z]� |ËZ]� ,|�Z^¿���f�{� �{
{{�³��z�»�dÌuÔ�� 

É�ÁM{ZË�����|ËZ]�Ä¯�ÊuÂ����³Y��´Ë|¼Å�Ä]�ÉÁ�Ì¿�Z]�|¿{�³�¶�f»\�ZÀ»��µZ�eY�,|¿Â�¿�Äf�]�pÌa�ÉÁ��Ã|��µZ¼�Y
{{�³�sÔ�Y�ZÅ�pÌa�½{�¯�d¨���Y�¶^«�Á�Ã|��Ê���]�|ËZ]� 

ËÉ�ÁM{Z�����{�ZË�Á�d�Ì¿��Ì¼e�Ê§Z¯�|u�Ä]�pÌa��³Y�Á�{Â��Ê���]�|ËZ]�½|��d¨���Y�¶^«�ZÅ�pÌa��ËY���Á�É�Ì¼e
{�Ì³��Y�«�Ä�uÔ»�{�Â»�Êf�ËZ]�|Ë|m�pÌa�®Ë��Y�Ã{Z¨f�Y�,{�Y{�{ÂmÁ�®��½M�½{Â]�º·Z����Ä]��ÁZf�³��Y�Ä¯�Ê¿Z»�

Ê»�Ã{Z¨f�Y�½{�¯�d¨��cZÌ�Â�y�½YÂÀ��»�Ê¸Ìy�Ä¸X�»�¾ËY�,{Â�d�Y�ºÆ� 

c��ºf�Ì���Y�Ã{Z¨f�Y�ÉZÅ��Zy�{Â��c�Z�¿�dÌuÔ��|mYÁ��z��®Ë���Âe�|ËZ]�ÃÁ����Ì¼ e���
g��Ê�Zy�����Ä]�É�YÂ��ZË�Ä¸Ì�Á�Ä°ÀËY��´»�|¿Â��Ã{Z¨f�Y�|ËZ^¿�½�¿�²¿��{ÓÂ§��Àm�Z]�ÊËZÅ�pÌa�

½M�Ã{Z¨f�Y�ÉY�]�ZÅ�|¿Â��Ã{Z¨f�Y�dÌuÔ��|mYÁ��z��c�Â�»�Z]�Ä°ÀËY�ZË�|�Z]�Ã|��ÊuY�����
k��pÌa��{�ÃÁ���Ê]Y�y�Ä¿Â³�Å��³Y�½M�|ËZ^¿�,{{�³�Ã|ÅZ�»�ZÅ�|¿�Ì³��Y�«�Ã{Z¨f�Y�{�Â»�Ã�Z]Á{�ZÅ���pÌa

|¿Â��ÄfyY|¿Y��Á{�|ËZ]�,|¿Y�Ã|��Ê³|Ì�Âa�ZË�¥Y�v¿Y��Zq{�Ä¯�ÊËZÅ���

É�ÁM{ZË��|¿{�³�Ê���]�ÃÁ���lÌ³�½YÂÀ��Ä]�|Ë|m�pÌa�®Ë�ZË�ÃÁ���lÌ³���Âe�d�Y�¾°¼»�ÃÁ�����
o���Á�ZÅ�pÌa�Êf¼�«�Ä°ÀËY��´»�|¿Â��Ã{Y{��Âm�|ËZ^¿�,�Zy��Â��Ä]�ÓZ]���¯�Z]�ZÅ�pÌa�,ZÅ�Ã�Æ»

|À¯�¹Ô�Y��Zn»�Y��½M�ÊfÌuÔ��|mYÁ��z��Ä°ÀËY�ZË�Á�,|À�Z]�ÄÌ·ÁY�ÊuY����Y���
s���µÁY|f»�Ê�y�q�ÉZÅ�Ã�Æ»��ÉZÅ�Ã�Æ»�|À¿Z»¶¨«{Ây�¾¯����ºÅ��Y� 0Z^e�»�Ä¯�ÊeÓZ�eY�ÉY�]�|ËZ^¿

�Ä]�ZË�,|¿Â��Ê»��Z]�dÌuÔ��|mYÁ��z��ZË�Ã|¿�Z��ZË�sY���Ê´ÀÅZ¼Å�½Á|]�¾Ë�´ËZm�Ã�Æ»�½YÂÀ�
|¿Â��Ã{Z¨f�Y���

É�ÁM{ZË��Êy�]�½{Â]�\�ZÀ»��Ä¯�Ê m�»� Á� {�]�Z¯� Ä]�Ê´f�]� ,{|n»� Ã{Z¨f�Y�ÉY�]�lËY��ÉZÅ� Ã�Æ»�ÉZÅ�ÁZf�³
¶¼ ·Y�Âf�{��Z�Y��]�Êf�ËZ]�{�Y{�,{Â��ÄfyZ��Ã|¿�Z��ÉZÅ���

w��^¿��Ê¿Y�v]�cÓZ�eY�ÊÀ¼ËY|À�Z]�µÁY|f»��ÁZf�³�ÉZÅ�Ã�Æ»�Ä]�Ê°f»�ZÆÀe�|ËZ���
�{�YÂ»�cZ»Y�·Y��]�ÃÁÔ��¦·Y���Ze�w���e��� »��{�Ä¯�É�Zf¿Â»�ÉZÅ�pÌa�ÉY�]�º�À»�ÊÀË�´ËZm�Ä»Z¿�]�®Ë�,

�Àe�Ê³{�ÂyÊ��SCC��{Â��Ä/ÌÆe�|ËZ]�,|Àf�Å���ÓZ]���¯�Z]�ZÅ�pÌa��|Ë�³�/����eÓZ/]�ZË��Å�pÌa�Á�Z]�ÉZ
|Àf�Å�Ê�Àe�Ê³{�Ây��e��� »��{�½�¿�²¿��{ÓÂ§��/Àm� ��ZË�sY�����Âe�Êf�ËZ]��ËÂ e�Ê¿Z»��Ã�Z]

{{�³��z�»�dÌuÔ��|mYÁ��z��®Ë�Z]�c�Â�»��Y��a�ZË�Ã|¿�Z����

                                                 
1�- Nyloc nuts 



�� 

��

��������Â¸]�Á�É�Y~³�ÄËÓ��É|À]� �
������������cZÌ¸¯��

Ä¿Â´]�|ËZ]�ÊvË�¨e�¶ËZ�Á�Æ¿M�µ{Z e�Á�É�Y|ËZa�Ä¯�|/¿Â��\�¿�ÉY{Â���¨u�É�Z¯��ËY���¹Z¼e�d/ve�Z����{
ÄËÓ��Y�Ä°Ë{�YÂ»�Â¸]�ZË� ZÅ�Ê»�Ã{Z¨f�Y��Â�À»�¾ËY�Ä]�½|Ì���dÆm�ZÅ��Á�[Zzf¿Y��{��Ë��cZ�uÔ»�|ËZ]�{Â�

|¿�Ì³��Y�«�ÄmÂe�{�Â»�ZÆ¿M�{�]�Z¯���
¦·Y���¶¼ ·Y�Âf�{�Ã|¿�Z��ÉZÅ���
[��»�\�¿�½M�ÉÁ��ÊvË�¨e�¶ËZ�Á�Ä¯�\�¿�sÂ���ZË�¾Ì»��d»ÁZ¬»�½Y�Ì»Ê�|¿Â�����
�_±���¿��{�Â»�¶v»��{�ÊvË�¨e�Ä¸Ì�Á��Y�¬f�Y�Ê¿Z»��Ã�Á{����
�c±�Ã��¶v»��{�Ä¸Ì�Á�\�¿�½Á|]�ZË�Z]�¶v»��Ê�¯����
�g±�½M��{�Zy�¹Z°vf�Y�Á�Ê �Â»�ÉZÅ�Z]�dve�Äf§�³�Y�«��Y�e�sÂ����´¿ZÌ]�Ä¯�¶v»�Ê§Y�³ÂaÂe�Ä�¬¿

���YÂ»�¾Ì»����¤·�¶WZ�»�½{Y{�Y�«���¿|»��Ê»�|�Z]����

É�ÁM{ZË�� �Ê¼WY{�ÉZÆ·|»��{� 0ÓÂ¼ »�ÊvË�¨e�¶ËZ�Á�Ê¯�Za�µ|»� �Ê»�ÄfyZ���ZÌ�� ZË�|¿Â�� ��dÌÅZ»��ZÌ��cY�ÌÆne
ºÌ�Àe�Ã|��ÊuY����YÂ¼Å�Á�¥Z��¾Ì»��ÉY�]� 0ÓÂ¼ »�Ä¯�|À�Z]�Ê»�Ê�z�»�\�¿��Z¬¿�ÉY�Y{�Á�Äf�Y{�Ã|¿Â���|¿Y��

uY�Ä¸Ì�Á�{Ây��Y�¶¬f�»��ZÌ��cY�ÌÆne�¥Ôy��]�Ê¯�Za�ZË�Ê¼WY{�cY�ÌÆneÊa�Ä]�kZÌf��Z]�\�ZÀf»�É�Z��Ë��Á�É�Ë�
|¿�Y{�{Ây�{�°¸¼��Á�¥Y|ÅY��|¿Â��\�¿��Ì¿�Ê¼WY{�Ä¼Ì¿�ZË�Ê¼WY{�d·Zu�Ä]��ZÌ��cY�ÌÆne�Ä¯�d�Y�¾°¼»�Äf^·Y����{

ÄËÓ�s���c�Â��¾ËY�Â¸]�Á�ZÆË�Y~³�{Â��µ�fÀ¯�dÌuÔ��|mYÁ��z��®Ë�ZË�Ã|¿�Z����Âe�|ËZ]�ZÆË�Y~³���

�����������c|»�ÃZeÂ¯�\�¿��
»Z¯dË�Âb�pÌÅ��{�|ËZ^¿�Ã|ÀÀ°��¥ZÌ·Y�ÉZÅ Äf�]�{�Ì³��Y�«�Ã{Z¨f�Y�{�Â»�É|À]���

�ZË�Ä¸Ì�Á�\�¿�ÉZÆ¸¼ ·Y��Âf�{�Á�Ã|��ÊuY���ÃZ»�Ä���Y��f¼¯�\�¿�Ã�Á{�ÉY�]�ÊvË�¨e�Ä¸Ì�Á�Ä¯�É{�YÂ»��{
ºf�Ì��ÄËÓ�ÉY�]�Y���Ë��cY��¬»�|ËZ]�,|À�Z]�Ã|�¿��z�»�Ã|¿�Z����Âe�½M�ÉZÅ�»�ÊvË�¨e�Ä¸Ì�Á�É�Y~³�{�Â

{Y{��Y�«�ÄmÂe����
¦·Y����|mYÁ��ZÀ��Z¯�®Ë� cY��¿� ZË� Ê¸^«� Ä]�ne� ÉZÀ^»� �]� |ËZ]� \�¿� ¶v»� ¾Ì»�� d»ÁZ¬»� ½Y�Ì»

�¾Ì¼ze�dÌuÔ��{Â�� Ã{�� �q� {ÂmÁ� ¹|��c�Â�� �{�Y��Ì]�ÊfÌ§���|ËZ^¿�ÊÀÌ¼ze�¾ÌÀ�kpa�����
�t/m2�����É�Z��Ë��Ä¿Â³�Å�ÉY�]�{Â��Äf§�³���¿��{�ÉY�ÄËÓ�ÉZÀ^»�t���½Y�Ì»��Y~³É��ÉÁ���]�ÊÀ Ë

¾Ì»��t��� �©Â§�s��� Ä]� |ËZ]��ÄÌ°e��Z¬¿� Ä]� Ã{�YÁ�Ê°Ì»ZÀË{� ZË�Ê°ÌeZf�Y� �Z]�¶¯� Ä]� ÄmÂe� Z]� Á��ÃZ³
{Â��Ã{��¾Ì¼ze����

É�ÁM{ZË��ÊËZ¼ÀÅY���ÄWY�Y�g�d�ÂÌa��{�¾Ì»��d»ÁZ¬»�½Y�Ì»���¿��Y��Zy�¶v»�®Ë�½{Â]�\�ZÀ»�Á�½{�¯�ZÀ]�ÉY�]�ÊËZÅ
d�Y�Ã|���� �

� �[���Á�cY�ÌÆne�\�¿�¶v»Ã���Zv·��Y�|ËZ]�É�Z]��Æ��¶ËZ�Á��ÉZÆyY�Â��,¹�¿��Z¬¿�{ÂmÁ�¹|��Á�Ê�¯
��Y�«��ÌiPe�dve�Y���Z]��Z¬¿��Y��Å��{�É�Y~³�ÄËÓ�É�Y|ËZa�ZË�dÌ§���½Y�Ì»�Ä¯�Ê¸»YÂ���ËZ��ZË�[Ô�Z§

Ê»�|¿Â��µ�fÀ¯�,|ÀÅ{����



�� 

��

É�ÁM{ZË��Ê»�d·Z¨�M��Z]�dve�t���Ä¯�Ê»Z´ÀÅ�|ËZ]�Ê�Zy�ÄmÂe�{Â��µZ¼�Y�|�Z]� 

� �_��É�YÂ¼ÅZ¿��Y��Z]�dve��Z¬¿��{�|ËZ]�¶v»��Z]��Â¯~»��Z¬¿��{�Á�Ã|��Za�²À��Ã{�y�Á�Êv���ÉZÅ
Zy�{Â���YÂ¼Å�,�mM�Á�Zy�|À¿Z»�Ê^�ZÀ»�Ã|ÀÀ¯�a�{YÂ»��Y�Ã{Z¨f�Y�ZË�É�Y{�]����

É�ÁM{ZË�����f¼¯�¾Ì»��d»ÁZ¬»�½Y�Ì¼Æ¯�|�Z]�¹�Ó�d�Y�¾°¼»�,Ã|ÀÀ¯��a�{YÂ»��Y�Ã{Z¨f�Y�Ä]��ZÌ¿�c�Â���{��{
{Â��Äf§�³���¿�� 

� �c��ÄËÓ����Âe�|ËZ]�É�Y~³Â¸]�Á�ZÆÀ¯�a�Ä¸�Z§�ZÅ��{�Ë~a�¹Zn¿Y���YÂ·Y�[Âq��Àm��Y�|ËZ]�ZÆ¯Â¸]�����Ì�¿
¾´Ë�ÁY�,ÊËZÌ·Y�f�Y�Ê¸´Àm�[Âq��Äfze�ZË�d]Â����]Y�]��{�¹ÁZ¬»�ÉÓ|Àq���É�Z��Á�Ã{Â]�t¸�»�¾f]�ZË

|À�Z]��¬¿��Y���Ê¸Ì�f�»�\ °»�ZË�Ê^ °»�|ËZ]�ZÆ¯Â¸]���]�É�YÂ»�Á��Ì¼e�c�Â��Ä]�|ËZ]�sÂ���Á�Ã{Â]
|¿Â��Ã{Y{��ÊËZÀ]�ÉZÆ¯Â¸]��Y�½M�µZj»Y�ZË��mM���ZÆ¿M��Y�Ä°¸]�,{�¯�Ã{Z¨f�Y�c|»�ÃZeÂ¯�\�¿�ÉY�]�|ËZ^¿

Ê»�d�m�Ã�Æ]�ºWY{�Ä¼Ì¿�ZË�ºWY{�\�¿�ÉY�]�dÌuÔ��|mYÁ��ZÀ��Z¯�®Ë���¿�Z]�½YÂe� |À]�Ä] 

 ����������{Â���Âm�����
� ��Ä¸�Z§�¾¯�a�ZÅ�ÊËÓ� ZË�� �Y� �f¼¯� d»Zz�� Z]� É�YÂ·Y� ÉZÅ���ÊËÓ� ZË� �f¼Ì¸Ì»��Z]� Ó|Àq� Äfze� ÉZÅ

d»Zz����Y��f¼¯����f¼Ì¸Ì»����Y�ZË�ÓZ]�dÌ¨Ì¯�Z]�d]Â��|��ÉÓ|Àq�Äfze��Àm��Y�ZË�Á�É{ÓÂ§�|ËZ]
�Y|��Âa�dz��[Âq�ºÌz����Âa�Z]���Y��e���f¼Ì¸Ì»��|À�Z]����

� �g��ÄËÓ��Y�®Ë�pÌÅ���¬»�t���ZÆ¯Â¸]�,ZÅ�Ã{Âe�ZË��Ê �Â»��Z]�dve�t����Y�|ËZ^¿�ZÅ��,�ÁZÀ��c�Â�]
½M� Ä]Z�»� ZË� ®m� �|�Z]� �f¼¯� �|ËZ]� {�YÂ»� Ê»Z¼e� �{� ¾Ì»�� Z]� ZÆ¯Â¸]� �Z¼e� t�� �¶«Y|u���������������

������f¼Ì¸Ì»� ����|�Z]��f¼Ì¸Ì»���
� �k��ÄËÓ� �{�Â¸]� {Y| e�¾Ë�f¼¯� �Y� |ËZ]� É�Y~³��{Â�� Ã{Z¨f�Y� �|ËZ]� ZÆ¯Â¸]� ¾ËY� {Z ]Y��¾ÌËZa� Ä]� ÓZ]� �Y

��ËY�§Y�|À¯�®¼¯�µ{Z e��¨u�Ä]�Ze�|]ZË��ÄËÓ��Y��Â«�ÉZÅ�{�¯�Ã{Z¨f�Y�|ËZ^¿��Y{���{�Â»�ÉZÆÀ¯�a�Ä¸�Z§
º°v»� Á� ½{�¯�Y�e� ÉY�]� Ã{Z¨f�Y�ÄËÓ� É�Z¯�xÌ»� Ä¸Ì�Â]� |ËZ]� ��¿� {�Â»� ��¿� {�Â»� ÉZÅ��ºÆ]� É�Z¯

¶�f»�|¿Â��d]Zi�Á�Ã|�����
� �o���Á�®Ë�É�Y{�]� Ã�Æ]� �Z£M��Y�¶^«ÄËÓ�½{Â]�º°v»��Y�|ËZ]�Ä¸Ì���Â��Ä]�Ä¯�{�¯�¶�Zu�½ZÀÌ¼�Y� ZÅ

Ä]Zm�Ã�ZmY�Á�|¿Y�Ã|��º°v»�{Ây�dÌ «Â»��{�¾¼ËY�ÊËZm��Ä]�Y��Ä¸Ì�Á�É�Y|ËZa�Á�ÊÀ¼ËY�Ä¯�Y��ÊW�m�ÉZÅ
Ê»���y�|¿�Y|¿�,|¿�Y|¿Y���

��������ÃZ´f�ËY�µ�fÀ¯�ÉZÅ��
�ÃZ´f�ËY�Â³�pÌÅ�Ä¯�|À�Z]�Ã|���«YÁ�ÊËZm��{�|ËZ]�µ�fÀ¯�ÉZÅ|À�Z]�Äf�Y|¿�Ê»Â¼��ÉZ�§�Z]�Ê¸yY|e�Ä¿����

ÃZ´f�ËY�½Z°»Y�c�Â���{���Y�Ê¸»Z¯�|Ë{�ÊvË�¨e�Ä¸Ì�Á�ÉZÅ�ÂeY�aY�Ä¯�|¿Â��ÊuY���É�Â��|ËZ]�µ�fÀ¯�ÉZÅ
ÃZ´f�ËY�|À�Z]�Äf�Y{�Á���Ìa�Y���Zz�Y�½|���YÂ��Á�Ã{ZÌa�ÉZÅ����

                                                 
1- shims 
2�-timber 
3�-oregon 



�� 

��

Ä¸Ì�Á�Ä°Ìe�Â���{�|�Z]��ÂeY�aY�|Ë{�ÄËÁY���Y�k�Zy�Ê¬�ZÀ»�ÉY�Y{�ÉY�,ne�µ�fÀ¯�ÃZ´f�ËY�¶yY{��{�|ËZ]ÆÌ�ÊeY�
Æm���Z]��Z^e�Y�É�Y�«�]�Á�Ã|ÅZ�»�d{Â��ÄÌ^ e�Ä¸Ì�Á�½ZÀÌ�¿����
���������Ê��f�{��

ÄrË�{�,ZÅ�{�Ã|��ÄÌ^ e�É�Z]�¶ËZ�Á�ÉÁ��ZË��Ë���{�Ä¯�Ê��f�{�Ä¸�Z§��Å�Á�ZÅ�½M�Ã�Y|¿Y�Á�|¿Y��d�Y�É�|¬]�ZÅ
n»��Ì£�{Y�§Y�½|]��Y�Ê�z]�ZË�¶¯�Ê��f�{�Ã�ZmY�Ä¯Ê»�Y���Z�[M�|ËZ]�|ÀÅ{���Â��Ä]�|ËZ]�Ä°ÀËY�ZË�Á�Ã|��É|À]

|¿Â��d�Z¨u�ÊÀX¼�»����
����������dÌ ¼m�µ�fÀ¯��
����������cZÌ¸¯��

�Ê°Ë�Ì§��Y�]Y��´Ë{�ZË��Z¨u�,Ã{�¿�,�Z�u�Ä]��Æn»�dÌ ¼m�µ�fÀ¯��Â�À»�Ä]�|ËZ]�ÊvË�¨e�É�YÂ��ZË�Ä¸Ì�Á�®Ë
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1�- carousel 
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1�- Cha Cha 
2�- Whizzer 
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1- ripple free 
2-Residual  Current  Device (RCD) 
3- Pendant 
4- roving controls 
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1�- Cord extension sets 
2�- electrical portable outlet devices (EPODs) 
3�- Isolation  transformers 
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1 ��  star point 
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1�- lanyard-activated kill switch 
2�- parasailing   
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1�- personal floatation devices 
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1�- CHAIR-O-Plane 
2�- platform rides 



�� 

��

�µÁ|m��Ê¿Z�¿��eM�ÉZÆÅZ´f�{�{Y| e�¶«Y|u��
� ÊvË�¨e� Ä¸Ì�Á� Ã|��d^i�dÌ§��� ��{Y| e

½Z³|ÀÀ¯�Ã{Z¨f�Y�� �
� �
� �
� �

Ê¿Z�¿��eM�ÉZÆÅZ´f�{�{Y| e� �

�ÊvË�¨e�Ä¸Ì�Á�É|À]�Äf�{�|ÀÌ^]�Y��ºWÔ��d��Æ§�� �

��Y��f�Ì]� �
� �

�Y�ÉÁZ�»�,��f¼¯���¦·Y� �[��_��c��g��

���
��
���
��

����
��

����
��

��

���
��

����
��

����
��
���

���
��
���
��
���
��
���

���
��
���
��
���
��
���

���
��
���
��
���
��
���
��
��
��
��

���
��
���
��
���
��
���

���
��
���
��
���
��
���

ºWÔ��d��Æ§���
¦·Y�Äf�{���Ä�¬¿�Z]�É{YÂ»�ZË�Á�µZ f�Y�¶]Z«�{YÂ»��Àm��Y�Ã�Z��®Ë��{�Äf§�³��Y�«�Á�Ã|��ÄfyZ�

�¾ÌËZa�[Á}��
®Ìf�Ôa�Á�¹ÂÌÀÌ»Â·M�,[Âq�¶j»��

[�Äf�{���µZ f�Y�¶]Z«�{YÂ»��Y�Ã|��ÄfyZ���ÉYÂÅ��{�Á�Ã{Â]�¾ÌËZa�[Á}�Ä�¬¿�ÉY�Y{�Ä¯�É{YÂ»�ZË
d�Y�Äf§�³��Y�«�{Y�M���

_�Äf�{���µZ f�Y�¶]Z«�{YÂ»�ÊÆmÂe�¶]Z«��Y|¬»��Y�½M��{�Ä¯�Ã�Z��®Ë��{�Äf§�³��Y�«�Á�Ã|��ÄfyZ�
d�Y�Ã|��Ã{Z¨f�Y�¾ÌËZa�[Á}�Ä�¬¿�É�Y�Y{�{YÂ»�ZË���

c�Äf�{��Za�[Á}�Ä�¬¿�Z]�{YÂ»��Y�ÄmÂe�¶]Z«�{Y| e�¶»Z�|�Z^¿�{YÂ»�Ä]�µZ f�Y�¶]Z«�Á�¾ÌË���
g�Äf�{��{�Y{�Y��É�Â���eM���y�µZ¼fuY�¶«Y|u�Ä¯�Ã|��ÄfyZ��Ê�Á��Ä]���

��

�����eM�ÉZÅ�Z���Z°�M��
|¿Â��É�Y|Æ´¿� Á� Ã|���ËZ»�M� º�À»� �Â�� Ä]� |ËZ]� ,{Â��Ê»�\�¿� {Á{� Á��eM�ÉZÅ�Z�� �Z°�M�Êf«Á� ���Å

]��Ì¿��eM��Z���Z°�M�Ä]�Äf�]YÁ�Ã|ÀÅ{�µZÀ´Ì��ÃZ´f�{{Â��d]Zi�|ËZ���
��



�� 

��

¦·Y�d�ÂÌa� �
Ê¿Â¿Z«�cZ»Y�·Y� �

�YÊ»Y�·�� �
¦·Y����Ê§� »��

Ê¿Â¿Z«�cZ»Y�·Y�ÉY�]�Ê¸¯�ÉZ¼ÀÅY��®Ë�d�ÂÌa�¾ËY�Á�d^i�Á�ÊuY����Ô�Y�dÆm�ÊÀ§�Á�ÉZÅ�É�YÂ��Á�¶ËZ�
|�Z]�Ê»�ÊvË�¨e���

��·Y��Ä]��Â]�»�ÉZÅ�ÄÌ�Âe�Á�cZ�Ô�Y�d§ZË�{�ÉY�]�d�ËZ]�Ê»�Á�|�Z]�Ê¼¿��»Zm�Á�¶�¨»�d�ÂÌa�¾ËY�cZ»Y
{{�³�¶�Zu��Z¼e�Ê¿Â¿Z«��^f »��m�»�®Ë�Z]�Ê¿Â¿Z«���

¦·Y����ÊvË�¨e�Ä¸Ì�Á�ÊuY���cZ�Ô�Y�ZË�½{�¯�d^i��
»� {�Y|¿Zf�Y� ¾ËY� ¥Y|ÅY���Âa� dve� ÊvË�¨e� ÉZÅ� É�YÂ�� Á� ¶ËZ�Á�ÊuY��� |ÌWZe� Á� d^i� Ä]� d�Y� ¾°¼

ZÅÉ�|�Z]�Äf�Y{��ZÌ¿�Ê¿Â¿Z«��^f »��m�»���Âe�½Z����
¦·Y�����ÊvË�¨e�¶ËZ�Á�d^i��
Z�Á�Ê¿Â¿Z«��m�»���Âe�d^i�Ä]��ZÌ¿�d�Y�¾°¼»�{Y{�Y�«�{�Y|¿Zf�Y���Âa�dve�Ä¯�ÊvË�¨e�ÉZÅ�É�YÂ��Á�¶Ë

|�Z]�Äf�Y{���
|�Z]��Ë��{�YÂ»�¶»Z��|ËZ]�d^i�|Ë|ne�ZË�½{�¯�d^i�ÉY�]�d�YÂy�{�Ä³�]� 

¦·Y���ÊvË�¨e�Ä¸Ì�Á�t�YÁ�ÊËZ�ZÀ��ÉY�]�Ê§Z¯�cZ�Ô�Y���
[��ÊuY���d^i�Ã�Z¼���Y�Äz�¿�®Ë����

¦·Y������cY�ÌÌ¤e�Á�cZuÔ�Y��
Ã{�¯��ÌÌ¤e�s���½M�Á�|�Z]� Ã|��|ÌËZe�ÊvË�¨e�Ä¸Ì�Á� ZË�É�YÂ��s���d^i��³Y��ÉZÅ�É�Ì³�Ã�Y|¿Y�|À»�ZÌ¿

�cY�ÌÌ¤e�¾ËY��Y�|ËZ]�Ã|¿Z���d^i�Ä]�Y��s���Ä¯�Ã|ÀÀ¯�|ÌWZe��m�»�,|�Z]���y��Á�]�µZ¼fuY�µ�fÀ¯�ÉY�]�{|n»
e��m�»�½Z¼Å���Âe�,Äf§ZË��ÌÌ¤e�s���Á�{Â���¸�»{Â��|ÌËZ���

�¦·Y����dÌ°·Z»��ÌÌ¤e�¹Ô�Y� �
��m�»�d�Y�¦�Â»�|Ë|m�®·Z»�{�Ì³�c�Â��É�ÌÌ¤e�Ã|��d^i�ÊvË�¨e�É�YÂ��ZË�Ä¸Ì�Á�®Ë�dÌ°·Z»��{��³Y

{�Z���¸�»��ÌÌ¤e�¾ËY��Y�Y��Ê¿Â¿Z«��^f »���
��
��
  
� �
� �

� �



�� 

��

[�d�ÂÌa� �
dÌuÔ��|mYÁ�{Y�§Y�ÉY�]��ZÌ¿�{�Â»�É{ZÆÀ�Ìa�[�Zne�Á�ZÅ�dÌuÔ��,�ZÅ���Â»M� �

�Y»Y�·Ê���
��

��z��®Ë�{Á��Ê»��Z�f¿� Y�Ä¯�d�Y�Ê]�Zne�Á�ZÅ�dÌuÔ��,ZÅ���Â»M�¶«Y|u�ÉZ¼ÀÅY��¶»Z��d�ÂÌa�¾ËY
�dÌuÔ��|mYÁ��|À]�¦Ë� e�ª^������������¾ËY��{�Ã|���Zm�Y�¦ËZ�Á�Á�ZÅ�dÌ·ÂX�»�,�ZÅ��¬¿���Ë~a�ÉY�]

|�Z]�Y�Y{�{�Y|¿Zf�Y���
��¬¿��dÌ·ÂX�»�Ä¨Ì�Á����Â»M��ZÅ�dÌuÔ��Ä]�ne��

ÅYÂ³�¶ËZ�Á� ��Âe� Ã|�� {ZnËY� ÉZÅ�Z]� ¶¼ve� ÊËZ¿YÂe� Ä»ZÀÌ
�ZÅ�½M�ÉÁ���]�|À¸]�ÉZÅ�Ã�Z���´Ë{� ZË� ZÅ�½Âf��Ä¯�ÊvË�¨e

|¿Â��Ê»�Za�]���

�ZË�|ÌWZe�Y��ÊËZÅ�Ã�Z��¾ÌÀq��Z]�¶¼ve�dÌ§���Ä¯�Ê�z���Å
�Ã�Á{�Á�Ã{Â]�Ê�|ÀÆ»��^f »��|»�ÉY�Y{�|ËZ]�|À¯�Ê»�cZ^iY

�Y{�Á�Ã|¿Y�~³�Y��ÉY�Ã�ËÁ�Ê��Â»M�ÉZÅ�ÄÀÌ»��¾ËY��{�Ä]�ne�ÉY
|�Z]���

�Ã��·�µZ¼�Y��ËY���dve�¶ËZ�Á�É�Y|ËZa�Ê]ZË��Y��Ã��·�¾Ì»������Y|»�ÉY�Y{�|ËZ]�|Å{�Ê»�¹Zn¿Y�Y��ZÅ�Ê]ZË��Y�¾ËY�Ä¯�Ê�z�
|�Z]�Ê�|ÀÆ»��^f »���

�¶ËZ�Á��¶¬¿�Á�¶¼u�Á�É�Z��Ã{ZÌa�,É�Y{�]�Ã�Æ]�,\�¿�,��Zf¿Â»
�ÊvË�¨e�ÉZÅ�É�YÂ��Á�½M��]�c�Z�¿�Á���

z�Y��Â»Y�¾ËY��Ì³�{�Ä¯�Ê�Z�Ê§Z¯��¿Y{�Á�Ä]�ne�|ËZ]�|Àf�Å
�ª^�� �]� ¾¼ËY� Y�� cZÌ¸¼�� ¾ËY� Ze� |À�Z]� Äf�Y{� Y�� Ä¸Ì�Á� �Y

|ÀÅ{�¹Zn¿Y�Ã|¿�Z��¶¼ ·Y�Âf�{���
�Ã{Z¨f�Y�{�Â»�{YÂ»�Á�\�¿�½Z°»�É�Y~³�Z]�dÌ§���cZ�z�»
�ÉZÅ�ºf�Ì��Á�É|À]�Äf�]��{�Ã|��Äf§�³��Z¯�Ä]�ÉZÅ��Á��Á

¨e�¶ËZ�Á� Ã|¿�Y|Æ´¿�Ä¼Ì¿� ZË�Ê¼WY{�c�Â��Ä]� Ä¯� �ZÌ��ÊvË�
|¿Â��Ê»�\�¿�Ê¼WY{���

�ÄÀÌ»��ÉY�Y{�|ËZ]�|ÀÀ¯�Ê»�ÄÌÆe�Y��cZ�Ô�Y�¾ËY�Ä¯�Ê�Zz�Y
�Ê¼¸��ZË�Ê�|ÀÆ»��^e�»�Ê�|ÀÆ»��|»�ÉY�Y{� 0ZvÌm�e���Á

|À�Z]�É�Z¯��ËY���¹Z¼e�dve�Ä¸Ì�Á��Zf§��{�Â»��{�Ä]�ne���

��y�µZ¼fuY�Ê]ZË��Y�Á�ÊËZ�ZÀ���ZË��Y� Ä¯� Ê�z��®Ë� ÉÁ�� Y�� ��y� µZ¼fuY� ÊËZ�ZÀ�� Á� Ê]
�ÊvË�¨e�Ä¸Ì�Á��½M��Y�Êf¼�«�ZË��z]�ZË���|ËZ]�|Å{�Ê»�¹Zn¿Y

�½M�Ê¸�Y�ÄrzË�Ze�Á�Ä¸Ì�Á�{�°¸¼���Y�Ê »Zm�cZ»Â¸ »�ÉY�Y{
� |�Z]� Äf�Y{� ��Á� Ê]ZË��Y� ¶Ì¼°e� Ä]� �{Z«� |ËZ]� �z�� ¾ËY

|�Z]�Ê¿Â¿Z«��m�»�ÉZÅ�Äf�YÂy�ª^����y�ÊËZ�ZÀ����
�Ê���Z]��Å� dÌuÔ�����������������{�Y|¿Zf�Y� �{� Ê���Z]� ½ZÀ¯�Z¯� ÉY�]� Z

AS 3533.3�d�Y�Ã|��Ã{�ÁY���
{|n»�É�Ì´fyÂ��cZÌ¸¼����|ËZ]� |�Z]� Ê»� {|n»� É�Ì³� dyÂ�� µÂX�»� Ä¯� Ê�z�

��Á��Á��^e�»�cY�ÌÆne�Ê»Z¼e��Y�Ã{Z¨f�Y�ÉY�]�¶»Z¯���Â»M
,|�Z]�Ã|Ë{�¾¼ËY�d·Zu��{�Ê¿Z���dyÂ��ÉZÅ��

É� ZÅ���Â»M�Êf�ËZ]��z��¾ËY���Y� Ã{Z¨f�Y� ÄÀÌ»�� �{� ¹�Ó
�ÊËZÅ���Â»M�Á�Ê§��»�dyÂ��Z]�\�ZÀ»�Ê¿Z�¿��eM�¶ËZ�Á
�Ê�¿Y��ÁY�Á�Ê·Z¼fuY�g{YÂu��´Ë{�ZË�Á�É�Â���eM�Ä]��^e�»

|�Z]�Ã|Ë{�Y����
�Ä¸Ì�Á�®Ë��Y�Ê�z]�½YÂÀ��Ä]�½Zfy�{�½{Â]�\�ZÀ»�Ê]ZË��Y� dÌuÔ�� |mYÁ� |ËZ]� Ê]ZË��Y� µÂX�»��z��dy�{� Á� |�Z]



�� 

��

�ÊvË�¨e��Ã|¿�a�ÃZ]Á��¶j»���|�Z]��ZÀ����
�[M��Ì·Z¿M���¶»Z¯��Â��Ä]�Êf�ËZ]�|�Z]�Ê»�[M��Ì·Z¿M�µÂX�»�Ä¯�Ê�z�

�Ã|Ë{���Â»M� ,�ËZ»�M� Ã{Z¨f�Y� Ã{�Â»� cY�ÌÆne� Z]� Ä�]Y�� �{
|�Z]����{�Ê��ze��Y|»�ÉY�Y{�Êf�ËZ]�¾ÌÀr¼Å��z��¾ËY

��Ì·Z¿M�½Y�Ì»�Á��Â¿�Z]�Ä�]Y���{�Ä]Z�»�¹Â¸��ZË�Ê¼Ì��º¸��ÄÀÌ»�
|�Z]���

¿�½M�Y�mY�ZË�ÊvË�¨e�¶ËZ�Á��Ì¼ e�Á��ËÂ e�,É�Y|Æ´���ÉY�mY� Á� ¶ËZ�Á� �Ì¼ e� Á� �ËÂ e� ,� É�Y|Æ´¿� Ä¯� Ê�Zz�Y
��{��^e�»��^f »��Y|»�ÉY�Y{�|ËZ]�{�Y{�Ã|Æ���]� Y��ÊvË�¨e

|�Z]� Äf�Y{� Y�� ÄÀÌ»�� ¾ËY� ��dÌuÔ�� Ä]� �ZÌ¿� Ä¯� É{�YÂ»� �{
�Ê¼���Ê¸¤�� �Ã�»�Á��¦ËZ�Á�¶j»� ���Zz�Y�¾ËY�|�Z]�Ê¼¿

|ËZ]��Ã|Æ�� �]� Ä¯� ÉY� Ä¨Ì�Á� {�Â»� �{� Y�� ¶»Z¯� ÉZÅ���Â»M
|À�Z]�Ã|Ë{�Y��|¿�Y{���

��[�z»��Ì£�½Â»�M�NDT���½M�lËZf¿�Ê]ZË��Y�Á��]� {�Y{� Ã|Æ�� �]� Y�� [�z»� �Ì£� ÉZÅ� ½Â»�M� Ä¯� Ê�z��|ËZ
��{�Y|¿Zf�Y�ª^���]�ÊÀ§��|»AS 3998�|�Z]�Äf�Y{���
�½Â»�M� �Å�lËZf¿� Ä¯�Ê�z�NDT��|ËZ]� |À¯�Ê»�Ê]ZË��Y� Y�

��½Â»�M� Ê�ËÂ¿� ��Y�³� �{� Á� |�Z]� Ä]Z�»� dÌuÔ�� ÉY�Y{
NDT���É{ZÆÀ�Ìa�Ê¸¼��Ã�Á{��Å�¶»Z�����Â]�»�ÉZÅ�¹�§��{

|�Z]�Äf�Y{�Ä]�ne�Êf À��ZË�Ê¿Â¿Z«��m�»���Âe���
��y�µZ¼fuY��ÅZ¯�ZË�¥~u�ÉY�]�ÊvË�¨e�Ä¸Ì�Á�®Ë��ÌÌ¤e���Äf�Y{�É�ÌÌ¤e� �Å� �]� µY{�ÊËZÅ� ÄÌ�Âe��z�� Ä°Ìe�Â�� �{

�YÂ»� �{� ,|�Z]��{� Ê�Z�Y� �ÌÌ¤e� h�Z]� cY�ÌÌ¤e� ¾ËY� Ä¯� É{
�ÉY�Y{� |ËZ]� ,{{�³�Ê»� Ä¸Ì�Á�É{�]�Z¯�ÉZÅ�f»Y�Za� ZË�ÊuY��
�Ze�Ã{Â]�Ä¸Ì�Á�{�Â»��{�Ê§Z¯�Ä]�ne�Á�Ê�|ÀÆ»�Ê¼����Y|»
�¾°¼»� Ä¯� Ä¸Ì�Á� {�°¸¼�� �{� �ÌÌ¤e� �Å� �Y�Ê »Zm� �Ì·Z¿M�®Ë

|�Z]�Äf�Y{�,|ËZÌ]�{ÂmÁ�Ä]�d�Y���
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_�d�ÂÌa� �
n»�¶�YÂ§ÊËYÂÅ�©�]�µZ¬f¿Y��Â�y��Y��Z�YÊ»Y�·�� �

����� �

� �
É�ÁM{ZË���Ã�Z¼���ËÂ�e��Z�Y��]��ËÂ�e�¾ËY�������{�Y|¿Zf�Y� AS 2550.1-2002|�Z]�Ê»���

_�¶°�������Zn»�¶�YÂ§��Y�½Z»��c|»��{��]ÓZ]�¶ËZ�Á��ËZ��ZË�¶Ì¬i�m��Y�Ã{Z¨f�Y�ÉY�]�ÊËYÂÅ�©�]�µZ¬f¿Y��Â�y
�Zf¿Â»�cZÌ¸¼���
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c�d�ÂÌa� �
É�Y~³�Ä¿Z�¿�ZÅ��YÁ�Á�ZÅ�Ã�Æ»�,�ZÅ�pÌa� �

�YÊ»Y�·�� �
�c����¥|Å��

�É�Y~³�Ä¿Z�¿�ÉZÅ�ºf�Ì��¾Ë�e�µÂ¼ »��Y�ÊËZÅ�µZj»�d�ÂÌa�¾ËY��É�Y~³�¹Z¿��Á�Á�ZÅ�Ã�Æ»�,�ZÅ�pÌa�Á�ZÅ��Y
¾ÌÀr¼Å�|À¯�Ê»�ºÅY�§�Y��Ê¸¸¼·Y�¾Ì]�Á�ÊËZÌ·Y�f�Y�,�ÊËZ°Ë�»M�ÉZÅ�ºf�Ì��¶Ì^«��Y�ÊeZ�Ô�Y���

c���cZÌ¸¯��
~³�Ä¿Z�¿�ÉZÅ�ºf�Ì��É�Y�É�Y~³�¹Z¿���{ÂmÁ�½M�Ä]�Äf�]YÁ�ÉZÅ��YÁ�Á�ZÅ�Ã�Æ»�Á�ZÅ�pÌa�ÉY�]�ÊeÁZ¨f»��ZÌ�]

{�Y{���ZË��´Ë{�ÉZÅ�Â�¯�ÉZÅ�ºf�Ì��Z]�ZÅ�½M��Y�É�ZÌ�]�,|Àf�Å�ÊËZÌ·Y�f�Y��^À»�ZÅ�ºf�Ì��¾ËY��Y�Êy�]
{Â]�|ÀÅYÂy�ÄmYÂ»�Ê¸¸¼·Y�¾Ì]�ÉZÅ�ºf�Ì����

�Ê¸�Y�Ä¯�ÊËZÌ·Y�f�Y�ÉZÅ�{�Y|¿Zf�Y��Y�Êf�Ì·��YÂ¿Y�É�Y~³�¹Z¿�ÉZÅ�ºf�Ì��ÉY�]�cZÌW�m�Z]�ZÅ{�Y|¿Zf�Y�¾Ë�e
�c�d�ÂÌa��{�,�|Àf�Å��Zy�ÉZÅ�Ã�Æ»�Á�pÌa����d�Y�Ã|��Ã{Y{�½Z�¿���

�c�¥Y�³Y�Za��{�Ã|��d�Ì·�ÉZÅ{�Y|¿Zf�Y������Á�]Á��ZÆ¿M�Z]�Ä¯�|Àf�Å�ÊnËY��É�Y~³�¹Z¿�ÉZÅ�ºf�Ì���]ZÀ»
|ËÂ��Ê»���

�pÌa��Â¿�¾Ë|Àq�Ä¯�d�Y��¯}�Ä]�¹�Ó�Á�Ã|�¿��Y�«�]�ZÆ¿M�ÉY�]�Ê¼���É�Y~³�¹Z¿�ºf�Ì��pÌÅ�Ä¯�{�Y{�{ÂmÁ
|�Z]� Äf�Y{� {ÂmÁ� ZÆ¿M�ÉY�]�Ê�Z�fyY�ÉZÅ� ºf�Ì��d�Y�¾°¼»� ��Z]�É�Y~³� Ä¿Z�¿� �Å� Ä¯� {Â�� ÄmÂe� |ËZ]

|¿Y�Ã|��Ã{Y{�tÌ�Âe�\�ZÀ»�ºf�Ì��®Ë��Y�Ã{Z¨f�Y���
c���É�Y~³�¹Z¿�cZ»Y�·Y� �
�c�������cZ�Ô�Y��]ZÀ»��

|��d�Ì·�cY|Àf�»¥Y�³Y�Za�¾ËY� �{�Ã,�����ºÅY�§� Ã{Z¨f�Y�{�Â»�É�Y~³�¹Z¿�lËY��ÉZÅ�ºf�Ì��ÉY�]� Y��cZÌW�m
Ê»�|À¯���
c��������ÊËZÌ·Y�f�Y�É�ZÅ�{�Y|¿Zf�Y� �

�|�Z]�Ê»�Ã|��Ã�Z�Y�ZÆ¿M�Ä]�Ä¯�ÊËZm�Á�É�Y~³�¹Z¿�ÉZÅ�ºf�Ì��cZÌW�m�¶»Z���Ë��ÊËZÌ·Y�f�Y�ÉZÅ{�Y|¿Zf�Y
f�Å�Ê¸¸¼·Y�¾Ì]�ÉZÅ{�Y|¿Zf�Y��Â]�»�Ä¯|À���

AS/NZS 1252     High-strength steel bolts with associated nuts and washers for 
structural  

engineering  
AS/NZS 1559     Hot-dipped galvanized steel bolts with associated nuts and washers 
for  

tower construction  
AS/NZS 2465     Unified hexagon bolts, screws and nuts (UNC and UNF threads)  
AS 4291.1 Mechanical properties of fasteners made of carbon steeland alloy steel  
Part 1: Bolts, screws and studs (adoption of ISO 898-1:1999)AS/NZS 4291.2
 Mechanical properties of fasteners 
Part 2: Nuts with specified proof load values�Coarse thread  (adoption of 



�� 

��

ISO 898-2:1992)  
��
�c�������´Ë{�ÉZÅ{�Y|¿Zf�Y� �

{Â��Ê»�Á�]Á��½M�Z]�Ä¯�|À�Z]�Ê»�É�Y~³�¹Z¿�ÉZÅ�ºf�Ì��cZÌW�m�¶»Z���Ë��ÉZÅ{�Y|¿Zf�Y���
ISO 3506 Mechanical   properties   of   corrosion-resistant   stainless-steel   fasteners  
(series) 
ASTM A490    Standard specification for high-strength steel bolts, classes 10.9 and 
10.9.3,�for structural steel joints 
ASTM A325    Standard  specification  for  structural  bolts,  steel,  heat  treated 830 
MPa minimum 
SAE J429Mechanical and material requirements for externally threaded fasteners 
SAE J995Mechanical and material requirements for steel nuts 
SAE J1199Mechanical and material requirements for metric externally threaded steel 
fasteners  

�c��É�Y~³�¹Z¿�ÉZÅ�µZj»��
�c����¿�ÉZÅ{�Y|¿Zf�Y�ÊËZÌ·Y�f�Y�É�Y~³�¹Z��

�c�µÁ|m���c�Á��ÊËZÅ�µZj»��Y�É�Y~³�d»Ô���ÉZÅ�Ã�Æ»�Á�pÌa�ÉY�]�d�Y�¾°¼»�Ä¯�|Å{�Ê»�½Z�¿� Y�
|�Z]�ÊËZÌ·Y�f�Y�ÉZÅ{�Y|¿Zf�Y��Z�Y�]�Ã|��ÄfyZ����

�µÁ|m�¾ÌÀr¼Å��{�Y{��Â�z]�ÉZÅ�pÌa�Z]�ZÅ�Ã�Æ»�É�Z³�Z���Y�½ZÀÌ¼�Y�ÉY�]�ÊËZÅ�ÄÌ�Âe���
�c����°Ë�»M�É�Y~³�¹Z¿�ÊËZ� �

c�µÁ|m���Ä »Zm�cZ�z�»��Z�Y�]�Ä¯�d�Y�ÊËZÅ�pÌa�ÉY�]�Ä¯�|Å{�Ê»�½Z�¿�Y��É�Y~³�¹Z¿��Y�ÊËZÅ�µZj»
�Z°Ë�»M�Á�{Ây�¾Ì�|ÀÆ»��SAE����d�Y�Ã|��ÄfyZ����

�c����^e�»�Á��m�»��Y|»��
�c�¥Y�³Y�Za� �{�Ã|��Ã{Y{��m�»�ÉZÅ{�Y|¿Zf�Y�Ä¯�ÊËZn¿M� �Y���É�Y~³�¹Z¿�ÉZÅ�ºf�Ì��cZÌW�m�Ä]��Â]�»

�Ã|��Ã{Y{�d�ÂÌa�¾ËY��{�ZÅ��YÁ�Á�Ã�Æ»�,�pÌa�ÉY�]��Ë��ÉZÅ�{�Y|¿Zf�Y� ,� ZÅ{�Y|¿Zf�Y�¾ËY��]�ÃÁÔ��,|Àf�Å
d�Y���

AS��1085Railway track material 
1085.4Part 4:  Fishbolts and nuts 
B108Black cup and countersunk bolts, nuts and washers (obsolescent) 
E25Specification for steel fishbolts (withdrawn) 
AS/NZS��1110ISO metric precision hexagon bolts and screws (superseded) 
1111ISO metric hexagon commercial bolts and screws (superseded) 
1112ISO  metric  hexagon  nuts,  including  thin  nuts,  slotted  nuts  and  castle  nuts 
(superseded) 
1252High-strength  steel  bolts  with  associated  nuts  and  washers  for  structural 
engineering 
1390Cup head bolts with ISO metric coarse pitch threads 
1393Coach screws�Metric series with ISO hexagon heads 
1559Hot-dipped galvanized steel bolts with associated nuts and washers for tower 
construction 
2451Bolts,  screws  and  nuts  with  British  Standard  Whitworth  threads(rationalized 
series) 
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��

2465Unified hexagon bolts, screws and nuts (UNC and UNF threads) 
3506Mechanical properties of corrosion-resistant stainless-steel fasteners (series) 
ASTM 
A325Standard specification for structural bolts, steel, heat treated 830 MPa minimum 
tensile strength 
A490Standard specification for high-strength steel bolts, classes 10.9 and 10.9.3, for 
structural steel joints 

�c�µÁ|m���ZÅ�pÌa�É�Y~³�d»Ô���
pÌa����d»Ô���pÌa��Â¿� �Ä�Â]�»�{�Y|¿Zf�Y� �

��

�Â³��������®Ë�f»�É�Zne����
AS/NZS 

1111:1996��

��

�Â³�������{�Y|¿Zf�Y��Ê�Ì¸´¿YBSW��
¹�¿�{ÓÂ§��

��
AS/NZS 

2451:1998��

��

]�d«{�Z]��Â³������ÓZ���®Ë�f»��¹�¿�{ÓÂ§����
AS/NZS 1110:1995��

��

Äq�Zb°Ë�ÉÓZ]���¯�Z]��Â³��������
(UNC/UNF) 

��

��
AS/NZS 

2465:1999(SAE) 
Grade 5��

��

Äq�Zb°Ë�ÉÓZ]���¯�Z]�Z]��Â³��������
(UNC/UNF) 

��

AS/NZS 
2465:1999(SAE) 

Grade 8��

 

Â³������ÓZ]�¹Z°vf�Y��ZfyZ��Z]����AS/NZS 
1252:1996 

 

Ê¿Á|¸³�����Ê¿ZnÀ§����Z]�®Ë�f»ÊËÂ¸³�Ê ]�»��AS/NZS 
1390:1997 

 

Ê¿Á|¸³����Ê¿ZnÀ§��BSW��Z]ÊËÂ¸³�Ê ]�»� 

���Ê¿Á|¸³��Ê¿ZnÀ§���Z]ÊËÂ¸³�ÉÂ�Ì]���
AS B108�1952��
AS E25�1964��
(AS 1085.4�

2002) 

 

�Z¯{Ây�pÌa�®Ë�f»��Â³���������AS/NZS 
1393:1996 

 

�®Ë�f»��Â³������tower bolt� AS/NZS 
1559:1997 

                                                 
1�- Cup head 
2�-Squar neck 
3
�-Oval neck fishbolts 

4
�- Hexagon head Metric coach screws 
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É�ÁM{ZË���XYZ�d�Y�Ã|��½ZÌ]�Ã|¿�Z��Ä�ZÀ��½YÂÀ ]���

�µÁ|m���ª]Z�»�ÉZÅ�pÌa�Á�ZÅ�Ã�Æ»�É�Y~³�d»Ô���
pÌa�cZ�z�»��Ã�Æ»��d»Ô���Ã�Æ»��Â¿� �f�YZÌ·Y�f�Y�{�Y|¿Z� �

�����Â³
AS/NZS 2451��

��¹�¿�{ÓÂ§BSW ��

��Â³� ��
�¹�¿� {ÓÂ§

BSW��

��
AS/NZS2451

:1998 
��

�ÓZ]���¯� Z]�ÉZÅ�pÌa
AS/NZS 1110���

cZ�z�»�Ã{��������

��

��

��Â³� ��
®Ë�f»��

�Ã{�
cZ�z�»��

���

��
AS/NZS 1112:1996��

�ÓZ]� ��¯� Z]� pÌa
AS/NZS 1110���

�cZ�z�»�Ã{�������

��

��

��Â³� ��
®Ë�f»��

�Ã{�
cZ�z�»��
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