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]Ä��¹Z¿ Y|y 

ÊËZÀ�M Z] ½Z»�Z� {�Y|¿Zf�Y Á cZ¬Ì¬ve Êf À� ½Y�ËY 

 
½Z»�Z� {�Y|¿Zf�Y Á cZ¬Ì¬ve Êf À� ½Y�ËY Ä] \mÂ» |À] ®Ë Ç{Z»�� ½Â¿Z« �sÔ/�Y �¾Ì¿YÂ/« 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{.��

¾ËÁ|e {�Y|¿Zf�Y �{ Ã�Âu�ÉZÅ ¦¸fz» �{ ½ÂÌ�Ì¼¯�ÉZÅ ÊÀ§ \¯�» �Y Ä��R»�½Z�ZÀ��Z¯��\uZ��½Y��¿ �¯Y�» Á ��cZ/��R»
,Ê¼¸� ,Ê�ÅÁ�a É|Ì·Âe Á É{Z�f«Y ÃZ³M Á �^e�» ¹Zn¿Y Ê»�{Â� Á�Ê��Â¯ ¹Z´¼Å Z] �t·Z/�» �Ê/¸» Á �Z/] �Ä/mÂe ��ËY�/��Ä/]� 

É�ÁZÀ§�,É|Ì·Âe Á É�Zne d�Y Ä¯ �Y d¯�Z�» Ä¿ZÅZ³M Á È¿Z¨�À» ½Z^uZ� ªu Á ,�¨¿ ¶»Z� ,½Z³|ÀÀ¯|Ì·Âe ¥��»�,½Z³|ÀÀ¯
½Z³|ÀÀ¯�{Z� Á ,½Z³|ÀÀ¯{�YÁ �¯Y�» Ê¼¸� Á ,Ê��ze ,ZÅ{ZÆ¿ ½Z»�Z��ÉZÅ Êf·Á{ Á Êf·Á{�Ì£ ¶�Zu Ê»�{Â�����Ì/a����ËÂ/¿
ÉZÅ{�Y|¿Zf�Y Ê¸» ½Y�ËY ÉY�] ÊÅYÂy��¿ Ä] »�mY� É}��¨¿ Á ÉZ��Y ½ÂÌ�Ì¼¯�ÉZÅ ÊÀ§ ��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/��� 
_Zq�½Y�ËY 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] ½YÂÀ� {�Y|¿Zf�Y Ê¸» ½Y�ËY _Zq Á ��fÀ» �Ê/»��{Â/�� �/]Ä����,\/Ìe�e�¾/Ë{

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¯ Ä��R» {�Y|¿Zf�Y ¶Ì°�e Ê»|Å{ Ä] \ËÂ�e Ã|Ì�� |�Z].��
½Z»�Z� {�Y|¿Zf�Y Á cZ¬Ì¬ve Êf À� ½Y�ËY �Y ÉZ��Y Ê¸�Y ½Z»�Z� ¾Ì]��Ê/¸¸¼·Y ��{�Y|¿Zf/�Y(ISO)�,��½ÂÌ/�Ì¼¯ �¾Ì/]���Ê/¸¸¼·Y

�®ÌÀ°eÁ�f°·Y(IEC)��Á ½Z»�Z� ¾Ì]�Ê¸¸¼·Y Ã�Y|¿Y�Ê�ZÀ� Ê¿Â¿Z«�(OIML)��d�Y Á Ä]�½YÂÀ� ZÆÀe �]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 

�Zy ,�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�. 

½Z»�Z� {�Y|¿Zf�Y Á ¬Ì¬vecZ �Êf À/� �½Y�/ËY �Ê/»��|/¿YÂe �Z/] �d/ËZ�� �¾Ë�YÂ/» ��Ì/a��Ê/ÀÌ] �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 Ê� ]�ÉY�mY �Y ÉZÅ{�Y|¿Zf�Y Ê¸» ½Y�ËY Y� ÉY�] cÓÂ�v» É|Ì·Âe ¶yY{ Â�¯ � Á/ZË �¹Ô/«Y �,Ê/eY{�YÁ �/]Z �\ËÂ/�e 

ÉY�Â��Ê·Z� É�Z^mY�,{�Y|¿Zf�Y |ËZ¼¿��Ä��R» Ê»�|¿YÂe Ä] �Â�À» �¨u ÉZÅ�Y�Z] ¾Ì]�Ê¸¸¼·Y �ÉY�/] �cÓÂ/�v» �,�Â/�¯ �ÉY�/mY 

{�Y|¿Zf�Y ÉZÅÓZ¯ ÊeY�{Z� Äm�{�ÁÉ|À] ½M Y� É�Z^mY |ËZ¼¿��¾ÌÀr¼Å �ÉY�/] �½Z/ÀÌ¼�Y �½|Ì/�z] �Ä/] �Ã{Z¨f/�Y��½Z³|/ÀÀ¯ �Y 

cZ»|y Z»�Z�ZÆ¿ Á cZ��R» µZ § ÈÀÌ»���{ ,Ã�ÁZ�» ,��Â»M ,Ê���Z] É�Ì¼» Á ÊÅYÂ³�Á|� Ä¿ZËZa��ÉZÅ �dË�Ë|/» �d/Ì¨Ì¯ Á 
dË�Ë|» d�Ë��,Ê�Ìv» ÃZ´�ËZ»�M�ZÅ �¯Y�»�Á �½ÂÌ�Y�^Ì·Z¯�ÊnÀ�YÁ� ¶ËZ�Á ,�nÀ� È��R» {�Y|¿Zf�Y ¾ËY�Ä¿Â³ ½Z»�Z��ZÅ Á 
cZ��R» Y� �] �Z�Y �]YÂ� ¹Z�¿ dÌuÔ��|ÌËPe ½Y�ËY ��YÊ]ZË Ê»�|À¯ Á �{ �c�Â/� ��Y�/uY ��ËY�/� ,¹�Ó �È/»ZÀÌÅYÂ³ �|/ÌËPe 

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

,�nÀ� ¾ÌÌ e �ZÌ� cY�¸§ ½Y�³�ZÆ] 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 Ä��R» d�Y���
�� 

                                                 
��½Z»�Z�{�Y|¿Zf�YÁcZ¬Ì¬ve À�Êf½Y�ËY 

1- International organization for Standardization 
2 - International Electro technical Commission 
3 - International Organization of Legal Metrology (Organization International de Metrology Legal) 
4 - Contact point 
5 - Codex Alimentarius Commission 
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��½Y�¼��Ê�|ÀÆ»�É�f¯{���¸�Â]�ÃZ´�¿Y{�Ê¼¸��cZÌÅ�Â��Ê�ZÀÌ���½Y�ËY�¾f]�¾¼n¿Y��
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��Ê¼Ì��Ê�|ÀÆ»�|��Y��ZÀ��Z¯���½Y�Æe�½Z¼Ì��Êf À���¼fn»��

����
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|Ì ��,É{Â¼v» 

�½| »�Ê�|ÀÆ»��ZÀ��Z¯���®Ì]M�½Z¼Ì��d¯����

����
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�Ìa��Zf¨³� �
�{�Y|¿Zf�Y��¾f]±�¶¼��Á�dyZ��Ä¿Â»�M�É�ÁM�ZÅ�ÃZ³�Z¯�{�±¾ÌËM��Z¯���µZ���{��Z]�¾Ìf�z¿�����|��¾ËÁ|e��

�Ê���]�Á�Ã|Ì���ÉZÅ{ZÆÀ�Ìa��Z�Y�]�{�Y|¿Zf�Y�¾ËY�­Zy�®Ì¿Z°»�Á�ÊÀ§�ÃZ´�ËZ»�M�d¯�����Âe��Ê»ZÆ�
�Zy��½ÂÌ�Ì¼¯�|ÌËZe�Á�¾Ì·ÁY�ÉY�]��Â]�»�ÉZÅ��{�Â»��Z]��{�Á�d§�³��Y�«���¿|Ë|ne�����Ê¸»�ÈfÌ¼¯��ÔmY

Ã{�ÁM�§�Á�t·Z�»�Á�½Z¼fyZ��Ê�|ÀÆ»�Ê¿Z¼fyZ��ÉZÅ��w�Â»��
��
������{�Y|¿Zf�Y�¾ËY�®ÀËY�,|��\ËÂ�e
�Ç{Z»�®Ë�|À]�{ZÀf�Y�Ä]���[Â�»�,½Y�ËY�Êf À��cZ¬Ì¬ve�Á�{�Y|¿Zf�Y�½Z»�Z��cY��¬»�Á�¾Ì¿YÂ«�sÔ�Y�½Â¿Z«

�ÃZ»�¾¼Æ]����Ä]�,��½YÂÀ�Ê»���fÀ»�½Y�ËY�Ê¸»�{�Y|¿Zf�Y�{Â����
d§��Ìa�Á�cÓÂve�Z]�Ê´ÀÅZ¼Å�Á�Ê»Z´¼Å��¨u�ÉY�]��,cZ»|y�Á�¹Â¸��,�ËZÀ��ÈÀÌ»���{�Ê¿ZÆm�Á�Ê¸»�ÉZÅ

�¾ËY�¶Ì¼°e�Á�sÔ�Y�ÉY�]�Ä¯�É{ZÆÀ�Ìa��Å�Á�|��|ÅYÂy���¿|Ë|ne�¹Á�·��«YÂ»��{�½Y�ËY�Ê¸»�ÉZÅ{�Y|¿Zf�Y
���¿|Ë|ne�¹Z´ÀÅ�,{Â��ÄWY�Y�{�Y|¿Zf�Yd§�³�|ÅYÂy��Y�«�ÄmÂe�{�Â»��Â]�»�ÊÀ§�½ÂÌ�Ì¼¯��{���|ËZ]�,¾ËY�]ZÀ]

{�¯�Ã{Z¨f�Y�Ê¸»�ÉZÅ{�Y|¿Zf�Y���¿|Ë|ne�¾Ë�yM��Y�Ã�YÂ¼Å���
��

�Ç�Z¼��½Y�ËY�Ê¸»�{�Y|¿Zf�Y�¾Ë�´ËZm�{�Y|¿Zf�Y�¾ËY�������µZ������d�Y�Ã|����
��

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

ASTM C31/C31M-09, Standard Practice for Making and Curing Concrete Test Specimens    
in the Filed.  
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¾f]��dyZ��¶¼��Á�Ä¿Â»�M�É�ÁM��ZÅ�{ÃZ³�Z¯�����Z¯�¾ÌËM��
�� ��ÈÀ»Y{�Á�¥|Å�{�]�Z¯ 

���� �� ÄWY�Y� {�Y|¿Zf�Y� ¾ËY� ¾ËÁ|e� �Y� ¥|Å�Á��ÊËZÅ�dyZ�� ÉY�]�� Á¶¼��Ä¿Â»�M� É�ÁM��Ä¿YÂf�Y� ÉZÅ��Á� ÉY
Ê�¼y�Ìe���YÄ¿Â¼¿��¥� »�ÉZÅ�®Ë��{�Ã�Ze�¾f]Ã�Á�a�d�Y�dyZ���� �

���� �Ä¿Â¼¿�Ä¿Â»�M�ÈÌÆe�Á�É�Ì³�\·Z«�ÉZÅ��½{Á�§Y�Ä¸¼m��Y�¾f]��Â¸z»�cZuÔ�Y�È¼Å�¹Zn¿Y��Y��a�|ËZ]�Ã|��É�Ì³
Ê¿{Á�§Y�Á�[M�{�Ì³�c�Â��ZÅ��¾ÌËM�¾ËY�Ä¿Â»�M�ÄÌÆe�ÉY��]��Z¯���Y�ÊËZÅ¾f]�½M�`»Ô�Y�Ä¯�ÊËZÅ���Ã�Y|/¿Y�¶/]Z«�ZÅ���É�/Ì³

Ä¿Â»�M�Ä]�ZË�d�Ì¿�{Z ]Y�Z]�ÊËZÅ�ZË�µZ°�Y���´Ë{��ZÌ¿�Y|¿�{�]�Z¯�,d�Y{�� �
��Y|�Å����Ê¼¿�½ZÌ]� Y���Á��¾ËY�{�]�Z¯�Ä]��Â]�»�ÊÀ¼ËY�{�YÂ»�¹Z¼e�{�Y|¿Zf�Y�¾ËY�|À¯���¾ËY��]�Z¯�Ä¨Ì�Á�¾ËY�]ZÀ]

À¼ËY�{�YÂ»�Ä¯�d�Y�{�Y|¿Zf�YÆ]�µÂ�Y�Á�ÊÁ�dËZ���Y��Êf�Y|�dË{Á|v»�Ã{Z¨f�Y��Y�¶^«�½M�ÊËY�mY�ÉZÅ���z�»�Y�
|À¯����

� �Y|�Å�±��Â¸z»��ÉZÅ®Ì·Á�|ÌÅ�½Z¼Ì��ÉÁZu�Ã�Ze,��Â�Ê»� Ã|À¿Y�� Á�|�Z]�h�Z]�d�Y�¾°¼»�Ê¿ÓÂ���Z¼e� �{
{Â��½M�d§Z]�Á�d�Âa�ÊËZÌ¼Ì��Ê´fyÂ����

���� �É�ÁM{ZË�Ä]�{�Y|¿Zf�Y�¾ËY�¾f»��{�ËZÅÊ»��Zm�Y�Ê�Ä¯�{Â��ÁZu�\·Z�»�É�Á�d�Y�Ê§Z�Y�cZ»Y�·Y�½YÂÀ��Ä]�|ËZ^¿
f§�³���¿��{�{�Y|¿Zf�Y{Â��Ä���

���� ���ÉY�]�Ã|��{�Y|¿Zf�Y�cZ»Y�·Y�ÉÁZu��Z¯�¾ÌËM�¾ËYdyZ�¶¼��,��,�É�ÁMÄ´¿�É�Y{��Á¶¼u�Ä¿Â»�M��ÉZ/Å���¾f/]�{�
��ËY��ÊÅZ³�Z¯��Ê»�|�Z]���

���� �Ä¿Â»�M��³Y��|À]�ª]Z�»�Á�ÄfyZ��ZÅ����¶¼��Ê»�,|¿Â��É�ÁM�YÂe�½�Y�Ã{Y{��½Â»�M�lËZf¿�ÉZÅ���¥Y|/ÅY��Â/�À»�Ä]
{�¯�Ã{Z¨f�Y��Ë�����

�������½Â»�M���Ë~a�d»ÁZ¬»�ÉY�],Ä�z�»��
������d^�¿�½{Â]�\�ZÀ»�Ê���]��Ä]�Ê]ZÌf�{�ÉY�]��ÔfyY�ÉZÅd»ÁZ¬»,���
������dÌ¨Ì¯�µ�fÀ¯���
����Ä¿Â»�M��³Y��|À]�ª]Z�»�Á�ÄfyZ��ZÅ����¶¼��Ê»�,|¿Â��É�ÁM�Ã{Y{��Y�½YÂe�f¿�ÉZÅ���/Ë��¥Y|ÅY��Â�À»�Ä]�½Â»�M�lËZ

{�¯�Ã{Z¨f�Y���
�������dÌ¸]Z«�¾ÌÌ ed»|y��Ã�Z��É�Ë~a��ËÁ����Z]�dve�Ã�Z��®Ë�½{Y{��Y�«�,��
�������ËZ¬»Ä¿Â»�M��Y�¶�Zu�½Â»�M�lËZf¿�Z]�Ä�¶¼��ÉZÅ�Ç|��É�ÁM�Zf¿�Z]�ZË�{�Y|¿Zf�Y��Á���Y�¶/�Zu�lË��ÉZ/Å���/´Ë{�

½Â»�M�¶v»��{�,��
������¶¼��dËZ¨¯��É�ÁM�ÁÄ´¿�É�Y{��¾f]��{Ã�Z��,���
������Y\·Z«�½Z»��cZ»Y�·�\·Z«�ZË��¼��¾f�Y{�]�ZË�É�Y{�]���

                                                 
1�- Field condition 
2�- In place 
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��� �Ê»Y�·Y��mY�»� �
½M�Ä]�½Y�ËY�Ê¸»�{�Y|¿Zf�Y�¾ËY�¾f»��{�Ä¯�d�Y�ÊeY��¬»�ÉÁZu��Ë��Ê»Y�·Y�­�Y|»�d�Y�Ã|��Ã{Y{��Zm�Y� ZÅ� ��¾Ë|]

Ê»�[Â�v»�½Y�ËY�Ê¸»�{�Y|¿Zf�Y�¾ËY��Y�ÊW�m�,cY��¬»�½M�\Ìe�e�|¿Â�����
ÄÌuÔ�Y�,|�Z]�Ã|��Ã{Y{��Zm�Y��Z�f¿Y�xË�Ze��¯}�Z]�Ê¯�|»�Ä]�Ä¯�Êe�Â���{����¿�{�Â»�½M�É| ]�ÉZÅ��¿�|Ë|ne�Á�ZÅ

d�Ì¿�½Y�ËY�Ê¸»�{�Y|¿Zf�Y�¾ËY� ��Ã�YÂ¼Å�,d�Y�Ã|��Ã{Y{��Zm�Y�ZÆ¿M�Ä]��Z�f¿Y�xË�Ze��¯}�½Á|]�Ä¯�Ê¯�Y|»�{�Â»��{
ÄÌuÔ�Y�Á���¿�|Ë|ne�¾Ë�yM��Â»�ZÆ¿M�É| ]�ÉZÅd�Y���¿�{���

d�Y�Ê»Y�·Y�{�Y|¿Zf�Y�¾ËY�ÉY�]��Ë���mY�»��Y�Ã{Z¨f�Y���
��

2-1 ASTM C 125-09a: Terminology Relating to Concrete and Concrete Aggregates. 
2-2 ASTM C 138/C-09: 138M Test Method for Density (Unit Weight), Yield, and Air Content 

(Gravimetric) of Concrete. 
2-3 ASTM C 143/C 143M-10: Test Method for Slump of Hydraulic Cement Concrete. 
2-4 ASTM C 172 Practice for Sampling Freshly Mixed Concrete. 
2-5 ASTM C 173/C-10: 173M Test Method for Air Content of Freshly Mixed Concrete by the 

Volumetric Method. 
2-6 ASTM C 231-09: Test Method for Air Content of Freshly Mixed Concrete by the Pressure 

Method. 
2-7 ASTM C 330-09: Specification for Lightweight Aggregates for Structural Concrete. 
2-8 ASTM C 403/C 403M-08: Test Method for Time of Setting of Concrete Mixtures by 

Penetration Resistance. 
2-9 ASTM C 470/C 470M-09: Specification for Molds for Forming Concrete Test Cylinders 

Vertically. 
2-10 ASTM C 511-09: Specification for Moist Cabinets, Moist Rooms, and Water Storage Tanks 

Used in the Testing of Hydraulic Cements and Concretes. 
2-11 ASTM C 617-09: Practice for Capping Cylindrical Concrete Specimens. 
2-12 ASTM C 1064/C 1064M-08: Test Method for Temperature of Freshly Mixed Portland Cement 

Concrete. 
2-13 ACI CP-1 Concrete Field Testing Technician, Grade I 309R Guide for Consolidation of 

Concrete. 

��� �¦Ë�Z e�Á�cZuÔ��Y��
�{�Y|¿Zf�Y�¾ËY��{�¦Ë�Z e�Á�cZuÔ��Y�|À]�{�Y|¿Zf�Y�ª]Z�»�����Ä]�Ê»��Z¯�{Á����

�� �¶ËZ�Á��
����\·Z«�ZÅ��

\·Z«�Ä¿Â»�M�ÉZÅ��d�]�ZË��ÉZÅÊ«Zv·Y�v»��{�½M½|q�,{ÓÂ§��Àm��Y�|ËZ]�¾f]�Z]��Z¼e�¶���Â/»�Z/Ë����/´Ë{�[}Z/m�Ì£�{Y
Ä]�ÀÌ»Â·M��m¹ÂÌ¾f]�Z]�Ze�|�Z]�Ã|��ÄfyZ��,��ÉZÅ�ÉÁZu�ZË�|À¸e�a�½Z¼Ì�½Z¼Ì���ËZ���ÉZÅ�|/Å|¿��À¯YÁ�Ê°Ì·Á�|ÌÅ��

\·Z«�|ËZ]�ZÅ�Ä]��ËY���¹Z¼e��{�É�Ì³�Z¯�Á�¶°��,{Z ]Y��|/ÀÀ¯��¨u�Y��{Ây����¾/ËY�\/·Z«����|/ËZ]�Z/Å�¹Z/´ÀÅ��/]Ä��É�Ì³�Z/¯�
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Ä]�Ä¿Â³�[M�ÉY�½M�½Á�{�,[M�¾fzË��Z]�Ä¯�|À�Z]�Ã|��É|À]�Ä]�[M�,ZÅ�|À°¿��ÁY�e�½Á�Ì]���ËY���½Â»�M�ÉZÅ�d�¿��[M
�|À]�{�Y|¿Zf�Y��{�����½ZÌ]�d�Y�Ã|�����Y�É�Ì³Â¸m��³Yd�¿����®/Ë��Y�|/ËZ]�,|�Z]�Äf�Y{�c�Á���ZÅ��{�¶v»��{�,[M

��Ì³��{|À¿Z»�\�ZÀ»�\·Z«����­Zy�,�Ë�³��¹Â»�ZË�É|À]Á�°Ì»{�¯�Ã{Z¨f�Y�Ê·Zf�Ë�¯�������¾f/�Y{�Ä/´¿�º/°v»�ÉY�/]
�Ã�YÂË{\·Z«���ÉÁ�¾Ë�Ë��Äv¨�{�¯�Ã{Z¨f�Y�,ÊÀÌ »�¶ËZ�Á��Y�|ËZ]�,��]��Y��ÌaÄ��É�Ì³�Z¯�Ã�Z]Á{\·Z«�ZÅ��½M�|/ËZ]���Y��Z/Å
ÈËÓ�Z]�Ã{Z»�ZË�Ê¿| »�¾£Á���Y�Ê¯�Z¿�ÉY��À¯YÁ�|¿Z�Âa�\�ZÀ»��Ë~aZ¿���

����\·Z«�Ä¿YÂf�Y�ÉZÅ�ÉY���
\·Z«�ZÅÄ¿YÂf�Y�É�ÉY�]Ä¿Â»�M�ÉY��ÊÀf]�ÉZÅ{�Y|¿Zf�Y�Z]�ª]Z�»�|ËZ]�,��|À]�����|À�Z]���
����\·Z«��ÉZÅÊ�¼y��Ìe��É�Â�À»����

�¶°�\·Z«�{Z ]Y�Á�Ä¿Â»�M�ÈÌÆe�ÉY�]�Ê�¼y�Ìe�ÉZÅ�ZÅ�|À]�cZvÌ�Âe�Z]�ª]Z�»�|ËZ]�,����|�Z]���sÂ��\·Z«�Ê¸yY{��ZÅ
|�Z]�¥Z��|ËZ]��Ã�YÂË{�Á�ZÅ�¦¯��\·Z«�Z]�|ËZ]�´Ë|°Ë������ºÌ¬f/�»�Á�d/�Y��,Äf/�Y{�ºWZ/«�È/ËÁY���½Á|/]�,��|À/�Z]�[Z/e����{

\·Z«�ZÅ�Z]�ÊË�Z¨e�Y������ZËmm������f�Ì]�ZË��j¯Y|u�,cY�ÌÌ¤e���¬»�t����Ê¼�Y�\/·Z«���|/ËZ^¿��f/�Ì]���Ymm���
|�Z]��\·Z«�Ä¿Â»�M�|ËZ]�ZÅ��¶«Y|u�Z]�ÊËZÅµÂ��|ÀÅ{�¶°��Y�,��Z»YÄ¿Â»�M�¾ËY�µÂ���|ËZ^¿�ZÅ��Ì]��Ymm����ÃZ/eÂ¯����Y��/e
Y�·Y�|À]�ª^��µÂ��cZ»����|�Z]���
����È¸Ì»�º¯Y�e���

{�³�È¸Ì»�§�É{ÓÂÊ»�Êf�Y��|�Z]��½M�{Z ]Y�Ä¯�{��µÁ|m��d�Y�Ã|��Ã{Y{����¶«Y|/u�|ËZ]�º¯Y�e�È¸Ì»�µÂ�mm�����
Ê»�¹Zn¿Y�½{��Ä¸Ì»�½M��{�Ä¯�Ê^·Z«�ª¼���Y��f³��]�{�Ì³,�|�Z]�������Y�|/ËZ^¿�½M�Ê/¸¯�µÂ/��Z»Ymm��������|/�Z]��f/�Ì]

�|ÌÀÌ^]�Y��É�ÁM{ZË����º¯Y�e�È¸Ì»�µÂ��É�Y{YÁ�mm����Ê»�|�Z]��»����®ËÄ]�½M����Á{��Å�ZË�º¯Y�e�È¸Ì���ºÌ/¿�c�Â�
Ã�¯��Ê»�Ä¸Ì»���«�Ç�Y|¿Y�Ä]�É��«�Z]�|�Z]���

�É�ÁM{ZË±���º¯Y�e�È¸Ì»�µÂ�mm������Zemm������|À]�ÉZÅ{�Y|¿Zf�Y�cZ»Y�·Y�Z]�ª]Z�»����,�����Á����Ê»�|�Z]���
�µÁ|m�����cZ»Y�·Y���«¸Ì»È�º¯Y�e��

Ä¿YÂf�Y�\·Z«���«�ÉY��\·Z«�����ZË
�Ê�¼y�Ìe� �

mm 

�«�È¸Ì»��
º¯Y�e� �
mm�� �

!����������
�����������

����Ã|À¿Y��·�ZÅ��
ÃZ´f�{�Ê¿Á�{�Ç|À¿Y��·�ÉZÅ���Ê»Â��y��|¿�Ì³��Y�«�Ã{Z¨f�Y�{�Â»�|ËZ]��|»Z�]��Ä/]�¹Z´ÀÅ��{�Ã|À¿Y��·����{�½M�É�Ì³�Z/¯

�¶«Y|u�|ËZ]�,¾f]�����Ã��·��Ä¬Ì«{��Å��{�Hz������Z]|����®Ë���«Ç|À¿Y��·������/�«�¹�Z/Æq�®/Ë��Y��Ì]�|ËZ^¿��Á|»
Ä¿YÂf�Y�\·Z«��\·Z«�����¹�ZÆq�®Ë�ZË�ÉYÊ�¼y�Ìe�|�Z]��Ã|À¿Y��·�����Ì/v»�Ä]Z/�»�Ê�Ìv»�|ËZ]��´Ë{�µZ°�Y�Z]�ÊËZÅ

|ÀÀ¯�{ZnËY��Á|»�Ç|À¿Y��·�®Ë�Ã�ËY{��È¸Ì»�µÂ���Â¼n»��Ã|/À¿Y��·��Á��/z]��Ã|/À¿Y��·��|/ËZ]���¶«Y|/umm������Y��ª/¼�

                                                 
1�-Beam Mold 
2�-Internal Vibrators 
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¯�Ê�z]Ê»�Ã|¿Y��·�Ä�,{Â��|�Z]��f�Ì]���|»Z�]Ã|À¿Y��·�]�|ËZ]Ä���Â�Ã�Á{�ÉY��®Ë�Z]���·����/´Ë{�\�ZÀ»��Y�]Y�ZË�lÀ�É�
{Â��Ê���]���
É�ÁM{ZË��À¿Y��·�|»Z�]�Á�Ã�Y|¿Y�cZ�Ô�Y�ÉY�]Ã|��|»Z�]�Ê���]��Á��Á�¦¸fz»�ÉZÅÃ�Á{��Â��Ä]��|À]�{�Y|¿Zf�Y�Ä]�ÉY

������{Â��Ä mY�»����
��
����Ê°Ìf�Ó��°q��
q�½�Á�Ä]�Ê°Ìf�Ó����Z]�Ê�°Kg���
���
���{Â��Ã{Z¨f�Y�|ËZ]����
������Y�]Y¾fzË��Á�¾f�Y{�]��

Ä¿Â¼¿�¥����Y�Ze�|�Z]�±��]�Ê§Z¯��|«�Ä]�d�Y�¹�Ó�¾fzË��Á�¾f�Y{�]��Y�]Y�Ç�Y|¿Y��Ç|ÀËZ¼¿�Ä¯�Y��Ä¿Â¼¿�É�Y|¬»�É�Ì³
��]�d�Y�¾f]�¶¯��,{�Y{�¾ÌÀr¼Å�Á�|«�Ä]��Ê§Z¯|�Z]�®qÂ¯�Ze��¹Z´ÀÅ¾fzË���¾f]�½Á�{�\·Z«��¥Y�/�Y�Ä]�¾f]�{�/Ë�¿��
ÉY�]�\�ZÀ»��Y�]Y�¾fzË���{�¾f]½Á�Ä¿YÂf�Y�\·Z«��,ÉY�Ze���Ê»�|�Z]����Ze���ZË�Är¸Ì]��Y�Ã{Z¨f�Y�ÉY�]¾fzË����¾f/]

�\·Z«��{Ê�¼y�Ìe�Ê»�ÄÌ�Âe�{Â����
����dyY{�a��Y�]Y� �

d�Y�Êf�{�È·Z»�ZË�Är¼¯�,dyY{�a��Y�]Y���
����ËZ�Á�¶Ã�Y|¿Y��É�Ì³`»Ô�Y��

Ã�Y|¿Y�¶ËZ�Á��ÉZÅ|À]�{�Y|¿Zf�Y�Z]�ª]Z�»�|ËZ]�`»Ô�Y�É�Ì³����|�Z]����
�����Ä¿Â¼¿�¥���É�Ì³��

�Ì¼e�[}Zm�Ì£�Èv¨��®Ë�ZË�,½Â«�§�,\�ZÀ»�º°v»�É�¸§�È¿Z¼Ìa�®Ë�|ËZ]�É�Ì³�Ä¿Â¼¿�¥��,���\/�ZÀ»�{Z ]Y�Z]�dze
�,\�ZÀ»�Är¼¯�ZË�Är¸Ì]�Z]�Y��Ä¿Â¼¿�¶¯�½YÂf]�Ze�|�Z]{�¯��Â¸z»�ºÅ�Z]�d·ÂÆ��Ä]�0Y{|n»����

�����ÃZ´f�{�Ã�Y|¿Y��É�Ì³�Y|¬»�YÂÅ��
Ã�Y|¿Y�ÉY�]�¹�Ó�¶ËZ�Á��|À]�{�Y|¿Zf�Y�Z]�ª]Z�»�|ËZ]�YÂÅ��Y|¬»�É�Ì³�����ZË����|�Z]����

�����Ã�Y|¿Y��Y�]Y�Z»{�É�Ì³��
Ã�Y|¿Y��Y�]Y��|À]�{�Y|¿Zf�Y�ÊËY�mY�cZ»Y�·Y�Z]�ª]Z�»�|ËZ]�Z»{�É�Ì³������|�Z]����

�� ��½Â»�M�cZ»Y�·Y� �
����Ä¿Â»�M�Ä¿YÂf�Y�ÉZÅ�ÉY� �
�Ä¿Â»�M��d»ÁZ¬»�ÉZÅÉ�Z�§�Ê��¯�ZË�Ä¿YÂf�Y�\·Z«�¶°��Ä]�|ËZ]�Ã{Zf�ËY�dÌ �Á��{�Á�|À�Z]�ÉY��Ì³��Y�«|¿���Á�{Y| e

Ç�Y|¿Y�Ä¿Â»�M�Ä¿YÂf�Y�ÉZÅ���z�»�½Â»�M��ZÀ��Z¯���Âe�|ËZ]�ÉY�{Â����µÂ��,¾ËY��]�ÃÁÔ��Ä¿Â»�M��«��]Y�]�Á{�|ËZ]��Á
]�Ä¿YÂf�Y���«Ç�Y|¿Y��j¯Y|u��]Y�]�Ä��¶«Y|u�|ËZ��Ê¼�YÈ¿Y|´À��d��{�|�Z]�Ä¿Y{��Ê»Z´ÀÅ���Ç�Y|/¿Y��j¯Y|/u�Ä¯���Ê¼/�Y

d��{�È¿Y|´À���Ä¿Y{�f�Ì]���Ymm���È¿Â¼¿�,|�Z]��Z]�ª]Z�»�|ËZ]�¾f]�|À]�{�Y|¿Zf�Y�������½{�/¯�®/·Y��Á��Ä]��/e���Z/]
��Â^���®/·Y��Ymm�����{Â/��sÔ/�Y����½Â/»�M�ÉY�/]���ÉZ/Å��Ë~/a����Ç�Y|/¿Y�,�Z/y�É�Z/�§�d/»ÁZ¬»����Ä¿YÂf/�Y���|/ËZ]�Z/Å� �

� mm���  mm�����ZËmm���  mm����|�Z]����
����Ä¿Â»�M��ÉZÅÊ�¼y�Ìe��
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