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ƶƬůźƯ�ƽŻřŶƳř�źŤƯƺƳŹƺĩ�Śŝ�ƭƹŵ�Ƶ�Ŷƃ�ƽźǀĭ���
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ŝƾ�ŤųřǀŹŚƽ���řżºƟř��ƕƺƟŶºƯ�ƖƟŵ�Źŵ�ƿƯ�Źŵ�Ƃ�ºǀ�ŚºƷ�ƱŵŻ�ŹƹŻ�Ʊřżƽ�

ŵƺŴŝŵƺųƽ�����ºưůŹ�šŹŶƣźě�šŚƋŚŞƤƳř��ŹŵŚƯ�ƾ����ƱŶºƃ�ƶŤƀºūźŝ��
źěƿ��Ɓǈţ�ƹ�ƶƴ�ŚƷƽřźŝ�ŹŵŚƯ�ƽƴū�ũƹźų�ǀ�ŚºſŚƴƃ�Ʋƾƿ�ºƯ�ƾ��ŵƺºƃ�
�ç�����ƫ�ƭƹŵ�ƶƬůźƯǀ�ƶƬůźƯ�źŞ�řƽ�����řźºŝ�ħŚƳŵŹŵ�ƵŵŚƘƫř�ơƺƟ�ƽ���ŹŵŚºƯ�
Ưƾ���������ŢƀºŴƳ�ƱŚƳŻ�Źŵ�ƎſƺŤƯ�ŹƺƏ�ƶŝ�ƹ�ŶƃŚŝ���řŻêå�ƣŵ�ǀ����ƩƺºƏ�ƶºƤ
Ưƾ��ř�ŶƄĩƿ�����ƜŤƯ�šŶƃ�ƶŝ�Ţſř�ƲĪưƯ�šŶƯ�Ʋǀ��ŹƺºƏ�ƶŝ�ƹ�ŶƃŚŝ�ź
ƛǀŞƏźǀƘƾ�ƳǇƺƏ�ƾ�ŵƺƃ���æ���ƶƬưū�Żř�������ƾƳǇƺºƏ�Źŵ�źŧŒºƯ�ƪƯřƺƗ�

�����źŞǀƫ�ƭƹŵ�ƶƬůźƯ�ƱŶƃŴƄţǀŚƘƯ�ƎƬƛ�ƆƿƴŞƯ�ƵŶƴƴĩ�ƶƴƾźŝ��ƪºƯŚƧ�
��ƱŶƃƱƺǀſŚţǈƿŵ�ƹźſ�ƿ����������ƶºƧ�Ʋǀºƴū�ƾƬºƇř�šŚºƧźů�ƭŶƗ��žĪ

������������ŜºſŚƴţ�ƭŶºƗ�ƹ�ŶƴŤƀƷ�ƽŹƹźƋ�ƾƳŚưƿřŻ�ƽřźŬƯ�Żř�ŹƺŞƗ�ƽřźŝ
���ƲĮƫ�Śŝ�Ʋǀƴū�źſ��æ��ƳřƺţŚƳ��ƾ��řźºŝ�ŹŵŚƯ�ƽ��Żř�ƵŵŚƠŤºſř��ƱŵŻ�ŹƹŻ�

ŻĦƫŚƳōƽ�ěř�ǀ�ƾƯ�ƩřŹƹŶ�ŶƃŚŝ��è�����ŚŤƳ�ŽŚſř�źŝƿ�ŵ�šŚºƘƫŚƐƯ�Ū�ºƿ�ƵŶ
��������ƫ�ƭƹŵ�ƶºƬůźƯ�ƶºĩ�Ţºſř�ƵŶƃǀ���ƳǇƺºƏ�źºŞƾ������Ư�ƹ�īźºƯ�Śºŝ��ºǀ��ƹ�ź

ŝǀŹŚưƽ�řŻƾƿ�źě�ƽ�����ŝ�ƹ�Ţſř�ƵřźưƷ�ƩŚţŚƳ��ºǀ��ţŚºƘƫŚƐƯ�źŤƄƾ����Źŵ�ƶºĩ�
ƯŻǀ����Ə�Źŵ�ƱŚƳŻ�ŢŞƣřźƯ�ƶƴƾ���ƫ�ƭƹŵ�ƶƬůźƯ�ǀ�����Źŵ�Ţſř�ƵŶƃ�ƭŚŬƳř�źŞ
ƯŻǀ����ƫ�ƭƹŵ�ƶƬůźƯ�ƩƺƏ�ƶƴǀ��ƘƋƹ�ƹ�źŞǀ���Ə�Źŵ�ƺŗřŻ�Ţƾ��Ư�Ʊō�ƾ�ŶƃŚŝ�
�è����ƛō�Żř��ƱŶưţ�ŠưƷ�Źŵ�ŲƿŹŚţ�ŢŞŧ�ŻŚ�ŢǀƘƋƹ�Żř�ƱŚƳŻ��ŚƷ���ƽŚºƷ

�ƶŝ�ƾƳŚưƿřŻ����������Ɩƿźºſ�řŹ�ƱŚºưƿřŻ�ƶºƧ�ƾºƃƹŹ�ƱřƺƴƗ�����ƱŚºſō�ƹ�źºţ���źºţ
ƾƯ���ƵŵźƧ�ƵŵŚƠŤſř�ŶƿŚưƳ�ŶƳř��é����Ə�ƱŚƳŻƾ�řŻ�ƿ���Ɯţ�šŚƘƟŵ�ƶŝ�ƱŚưǀǀ�ź

ƘƋƹǀ�Ư�Ţƾ�ŶƴƷŵ��í�é�������������ƱŚºưƿřŻ�ŢºƸū�ƽżºƿźƛ�ŹƺºƏ�ƶºŝ�ƹ��
ŢǀƘƋƹ�����ƾƯ�źŝ�řŹ�ƮŗŚƣ�ƽŚƷ�Ŷƴƴƿżĭ��æå�í�����ŚºĮƴƷ�ŜƬƛř���ƶºƧ�ƾƯ

���������������řŹ�ƽźºŤưƧ�ŵŹŵ�ŹŵŚºƯ��ŵŹřŵ�ƢŝŚºƐţ�ŹŵŚƯ�ƲĮƫ�Śŝ�ƾŝƺų�ƶŝ�Ʋǀƴū
�ƾƯ�Żřźŝř�ŶƴƧ��î����ŢǀƘƋƹ�ƲƿřźŝŚƴŝ�������ƾºŤůřŹ�ŢƸū�ŹŵŚƯ�ƶƧ�ƾƿŚƷ

��ƾƯ�śŚŴŤƳř�źŤƄǀŝ���������Ʋǀƴū�ƩƹżƳ�ŜŞſ�ƶƧ�ŶƴŤƀƷ�ƾƿŚƸƳō�ľŚŞƫŚƛ��ŶƴƧ
�����ƾºƯ�ƾƳŚºưƿřŻ�ƩŚƳŚƧ�Źŵ��ŵƺºƃ��æåƹì�é��������ƞºƬŤŴƯ�šŚºƘƫŚƐƯ�Źŵ

ƘƋƹǀŢ�ŚƷƽ�ţƹŚƠŤƯ�ƾ���ſř�ƵŶƃ�ŵŚŴţř�����Ə�Źŵ�ƱŚƳŻ�ƶĩ�Ţƾ���ƶºƬůźƯ�
�ƫ�ƭƹŵǀ���ƘƋƹ�Ʊō�Źŵ�źŞǀ��ƶŤƟźĭ�Źřźƣ�Ţ����ŶƴƳŚƯ�ŶƳř�ƫ�ŢǀƘƋƹǀƯƺţƺŤƾ�

�ææ�ƘººƋƹ��ǀŢ�ŚººƷƽƮŗŚººƣ��ƶººŝźĭ�ŶººƴƳŚƯ�ƾƿƺººƳřŻ�Śººƿ�ƽř��æç���

�ƫŶƴººƇ�Żř�ƵŵŚƠŤººſř��ƶººưţŚŞưģ�ŢǀƘººƋƹƾŶººƫƺţ���ææ���ƹƛººǀƵź�
Ưƾ�ŶƃŚŝ��������������ľŚºƯƺưƗ�ƹ�ƶºƴƿżƷ�ƮºƧ��ƵŵŚſ�Ƶƺǀƃ�ŹŵŚƯ�ŢǀƘƋƹ�źǀǀƜţ

���Ţſř�ƺŗřŻ�ƁźƿŸě�ŵŹƺƯ��ÎÒ�ÎÐ�������ŢƧŹŚƄƯ�ŽŚƀůř�ŜŞſ�ƶƧ
���������������ƹ�ŵƺºų�ƱŶºŝ�ƽƹŹ�ŹŵŚºƯ�ƲŤºƃřŵ�ƩźŤƴƧ��ƱŚưƿřŻ�Źŵ�ƱŚƳŻ�źŤƄǀŝ

����������źŤƄºǀŝ�žºƠƳ�ƶºŝ�ŵŚºưŤƗř�ƹ�źŤưƧ�śřźƐƋř��ÎÔƹÎÓ��ÎÐ����Źŵ�ƹ
��������ƾºƯ�ƱŚºưƿřŻ�ƾºƘǀŞƏ�ŢƟźƄºǀě�ƶŬǀŤƳ��ŵƺºƃ��ÎÕ���ÕÔ�����ŚºƷƺŗřŻ

������������������źŤƀºŝ�Źŵ�ƱŚºưƿřŻ�źºŞǀƫ�ƭƹŵ�ƶºƬůźƯ�ƾºƏ�Źŵ�ƶºƧ�ŶºƳŹřŵ�ƪƿŚưţ
ŶººƴƴƧ�ŢůřźŤººſř��ÎÔ����źººĭř��Źŵ�ŶººƳřƺŤƳ�ƵŶººƴƴƧ�ŢººŞƣřźƯ�ŵźººƟ
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�Żř�ƵŵŚƠŤſř�ſ��ƩřƺÒ�ƘƯ�ǀ����������ŜºƬƣ�ƱŚŝźºƋ��ĬºƳŹ�ƪƯŚºƃ�ƶºĩ�Ʊō�ŹŚ�
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ŢƀŴƳ�ƱŚƳŻ�ƽźǀĭŹřźƣ�ŢǀƘƋƹ�ƶƬůźƯ�Źŵ�řŻ��ƽƹŵƱŚưƿřŻ�ƭ� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÏÍƵŹŚưƃ����ƽÕÍ���ŹƺƿźƸƃ�ƹ�ŵřŵźƯÖÎ 

˺˹́

�ƀƠƴţ�Ɓǈţƾ��ƳǈƌƗ�Ʊƺţ��ƾ��źŰţ�ƹ�ƿ��Ÿºě�Ĩƿźƽ��ƀºĪƬƟŹ�ƾ��Î��
Ưƾ����ƵŻřŶƳř�ŵźƟ�ƶĩ�ŶƃŚŝ�ĭǀźƽ�ƵŶƴƴĩ���ƽ�������ŚºƳřƺţ�ƹ�šŹŚºƸƯ�Żř�Ʊō�ƾƿ�

�ŵƺººŝ�ŹřŵŹƺººųźŝ�Ʊō�ƂŬƴººſ�ŢººƸū�ƭŻǇ��ººſŹźŝ�Źŵƾƫƹř�ººǀ�ƶ
����ƱƺºƯŻō�ŽŚſřźŝƧ�Ɲƹźĭƺºưƫƺ���ưºſřǀ��ƘºƋƹ�ƞƳźǀ�Żƺţ�Ţ�ºƿ�Ɩ

Ƶŵřŵ�ŚƷƽ�ưĩ�ƾ����ºſŹźŝ�ŵŹƺºƯ�ƾ����ŢºƟźĭ�Źřźºƣ����řźºŝƽ�ŚƤƯ��ºƿƶƀ��ƽ�
Ƶƹźĭ����Śŝ�ŚƷƿŶĪƿ��Śºĩ�ŹƹŸºŬƯ�ƱƺƯŻō�Żř�źĮƽ�ƫŚºƳō�ƹ�ǀŹřƹ�ż�ºƿ�žƳŚ

ƿĨ���ŵźĭ�ƵŵŚƠŤſř�ƶƟźƏƿŶ�����ºƴƘƯ�ŮƐºſƾ�Źřŵƽ�Ò��řźºŝ�×ƽ�Ƭĩ��ºǀƶ��ƽ�
ōƱƺƯŻ�ŢƟźĭ�Źřźƣ�źƔƳ�ŶƯ�ŚƷ���
��
ƿƶŤƟŚ�ŚƷ��

�����ŚŤƳƿ�����Ư�Żř�ŵřŵ�ƱŚƄƳ�ƶƘƫŚƐƯ�Ū�ºǀ��ƱŚæëå�����Ţĩźºƃ�ŵřźºƟř�Żř�źºƠƳ�
����ƂƷƹĦě�Źŵ�ƵŶƴƴĩæç����źƠƳ�Ð����ƫ�Ƶƹźĭ�Źŵ�źƠƳǀƯƺţƺŤƾ���ƹ�Ñ���Źŵ�źƠƳ�� �

�ŚŞưģ�Ƶƹźĭ��ƶưţ��ƹê����ƺƳřŻ�Ƶƹźĭ�Źŵ�źƠƳ�ƾƿ���ƳǇƺƏ�ŢƸū�ƶŝƾ��ƱŶƃ�
���Ʃƹř�ƶƬůźƯƿ��řŻ�ƭƹŵ�Śƿ��ŚºƷƺĮƫř��ƱŚưƽ�ƛ�ǀŞƏźǀ�ºƘƾ�����ŜºƬƣ�ƱŚŝźºƋ�

�ºƴūǀ�ŚººƯŚƯ�šǈĪƄºƯ�ƹ�Ʋƾƿ��ŵźĭ�ƝŸºů�ƶºƘƫŚƐƯ�Żř�ƿ�Źŵ�ƹ�ŶººƳŶ� �

ŚƸƳƿ��ŢÎÑÕ����Śě�ƶŝ�řŹ�ƶƘƫŚƐƯ�źƠƳ�ƿżŬţ�ƶĩ��ŶƳŶƳŚſŹ�ƱŚƿƬŰţ�ƹ�ƶǀ�ƪ
ŹŚƯōƽ��ƹŹ�źŝ�ƽ��������Ŷºƃ�ƭŚºŬƳř�ŚƸƳō�ÑÖ������ƫ�Ƶƹźºĭ�Źŵ�źºƠƳ�ǀ�ƯƺºţƺŤƾ��� �
ÑÖ�ƹ�ƶưţŚŞưģ�Ƶƹźĭ�Źŵ�źƠƳ�ÒÍƺƳřŻ�Ƶƹźĭ�Źŵ�źƠƳ�ƾƿ� ��ƩƹŶºūÎ�
ŚƤƯƿƶƀ��ƽ�ƜŤƯ�ǀŚƷźƽ�ƟřźĭƺƯŵ�ǀ��ŚƯŚƯ�ƹ�Ĩƾƿ������ƱŚƄƳ�řŹ�Ƶƹźĭ�ƶſ�Źŵ�
Ưƾ�ŶƷŵ����ƘƋƹ�źƔƳ�ŻřǀŢ��ŚºƷƽ�ĭŹřźƣ��ºǀźƽ���ºƏ�Źŵ�ƾ����Ʃƹř�ƶºƬůźƯ�
řŻƿ�ŚŤƳ�ƶĩ�ƱŚưƿ�ƩƹŶū�Źŵ�Ʊř�ŪÎ�����ƱřŹŵŚºƯ�ƶºŝ�Ţºſř�ƵŶºƃ�ƵŵŹƹō�
Ťųřǀ��ŵřŻō�ƹ�ŹŚƽ�������ƘºƋƹ�źƷ�Źŵ�Śţ�Ŷƃ�Ƶŵřŵ�ǀŤƾ���Śưţ�ƶºĩ�ºƿ���ŶºƳŹřŵ�ƪ

�ĭ�Źřźƣǀ��ƘƋƹ�ƶĩ�ŶƳźǀŢ�ŚƷƾƿ���������ƪƯŚºƃ�ŶºƳŵźĩ�śŚºŴŤƳř�ƱřŹŵŚƯ�ƶĩ�
���ŝřƺų��ƶŤƟŹ�ƵřŹ��ƶŤƀƄƳǀ���ŝřƺų��ŢƄě�ƶŝ�ƵŶǀ������ƲŤƀºƄƳ�ƹ�ƺƬƸě�ƶŝ�ƵŶ

ģ����ŵƺŝ�Śě�ƹ�Ţſŵ�ŹŚƸ���Ə�Źŵƾ�ƶƬůźƯ���ƽ��řŻ�Ʃƹř�ƿ����šŶºƯ�ƩƺƏ�ƱŚư
�ưůŹ�šŚƋŚŞƤƳřƾ�ƶƬƇŚƟ���ƽŝ�ǀƱō�Ʋ��ŵ��ŚºƷƿ�ºſŚţǈǀ��ƱŚưºſŚƟř�ƹ�Ʊƺ

ƹźſƿ��Śū�ƹ�žĪƿ��ƴū�źſ�ƵŚĮǀ��Ʋ��źƷƿ����ŢƗŚºſ�Ĩ�ºƿĨ�����ŵŹƺºƯ�ŹŚºŝ
ſŹźŝƾ����ŚŤƳ�ƹ�ŢƟźĭ�Źřźƣ�ƿ�������ř�źºƔƳ�Żř�Ƶƹźĭ�ƶſ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ū�ºƿ�Ʋ
ƜŤƯǀŹŚƯō�šƹŚƠţ�ŚƷźƽƴƘƯ�ƾ�ŹřŵƽŶƳŹřŶƳ���ÍÒ�ÍP<����

��
�ƩƹŶūÎ�ƂƷƹĦě�ƽŚƷŶůřƹ�Źŵ�ƾƿŚƯŚƯ�ƹ�ĨǀƟřźĭƺƯŵ�ƽŚƷźǀƜŤƯ���

��

 ƾƯƺţƺŤǀƫ�ƲƄƿŻƺě�
�éîn=���
ŵřŶƘţ��ŶƇŹŵ� 

ƶưţŚŞưģ�ƲƄƿŻƺě�
�ÑÖn=���
ŵřŶƘţ��ŶƇŹŵ� 

ŻƺěƾƿƺƳřŻ�ƲƄƿ�
�ÒÍn=���
ŵřŶƘţ��ŶƇŹŵ� 

Ʋſ��ƩŚſ�ƲǀĮƳŚǀƯ���tŹŚǀƘƯ�ƝřźŰƳř Ñt�Ñ�ÏÒ Õ�Ð�tÑ�ÏÓ Ö�ÐtÏ�ÏÒ 

�šǈǀƈŰţ��
ŵřƺƀǀŝ��
ƾƿřŶŤŝř��

źţǇŚŝ�ƹ�ƾƿŚưƴƷřŹ 

��
ÎÐ�ÒÐ�ÏÓ���
ÎÏ�ÑÕ�ÏÑ���
ÏÑ�ÖÔ�ÑÕ� 

��
ÎÎ�ÑÑ�ÏÏ���
ÎÏ�ÑÕ�ÏÑ���
ÏÓ�ÍÓ�ÒÐ� 

��
ÎÑ�ÏÕ���
Ö�ÎÕ���
ÏÔ�ÒÑ� 

ƪƜƃ��
Źřŵ�ƶƳŚų��
ƪƛŚƃ 

ÑÓ��
ÑÓ�ÕÔ�ÖÐ���
Ð�ÎÏ�Ó� 

ÑÓ��
ÑÓ�ÕÔ�ÖÐ���
Ð�ÎÏ�Ó� 

ÒÍ��
ÒÍ�ÎÍÍ���
Í�Í� 

ŢƳƺĪſ�ƪŰƯ��
źƸƃ��
ŚŤſƹŹ 

��
ÏÔ�Î�ÒÒ���
ÏÏ�Ö�ÑÑ� 

 
ÏÔ�Î�ÒÒ���
ÏÏ�Ö�ÑÑ� 

 
ÐÏ�ÓÑ���
ÎÕ�ÐÓ� 

ƾĮƬƯŚů�Ʋſ��ƶŤƠƷ�ƲǀĮƳŚǀƯ���tŹŚǀƘƯ�ƝřźŰƳř Ît�ÐÖ Ñ�tÐÖ ÐtÐÖ 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

�ƱřŹŚƨưƷ�ƹ�ƾƳŚƷřźƟ�ƽźǀƯř�ǈǀƫ 

 

ƶƬŬƯ��ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų��ƽÏÍƵŹŚưƃ����ƽÕÍ���ŹƺƿźƸƃ�ƹ�ŵřŵźƯÖÎ 

˺˹̂

ƽźŤƀŝ�ŢƬƗ��
�ŵŹŵ��

śō�ƶƀǀĩ�ƾĭŹŚě��
ƪƬƗ�źƿŚſ 

��
ÏÐ�ÖÏ�ÑÓ���
ÎÏ�ÑÕ�ÏÑ���
ÎÑ�ÒÓ�ÏÕ� 

��
ÏÐ�ÖÏ�ÑÓ���
ÎÏ�ÑÕ�ÏÑ���
ÎÑ�ÒÓ�ÏÕ� 

��
ÎÕ�ÔÏ�ÐÓ���
ÎÎ�ÑÑ�ÏÏ���
ÏÎ�ÕÑ�ÑÏ� 

ƽŹřŵŹŚŝ�ƱřŹƹŵ�ƽŚƸŤŞƣřźƯ�ŢƟŚƿŹŵ��
ƾưĩ�ƹ�Ţƣƹ�ĢǀƷ��

ŵŹřƺƯ�źŨĩř��
ŵŹřƺƯ�ƶưƷ 

��
ÑÎ�ÓÔ�ÕÐ���
Ò�Ï�ÎÍ���
Ð�ÎÏ�Ó� 

��
ÑÑ�ÔÖ�ÕÖ���
Ñ�ÎÓ�Õ���
Î�ÍÑ�Ï� 

��
ÑÑ�ÕÕ���
Ñ�Õ���
Ï�Ñ� 

ƾƳŶŝ�Ƶŵƺţ�ƆųŚƃ��kg/m2���� �
ƲǀĮƳŚǀƯ�tŹŚǀƘƯ�ƝřźŰƳř 

ÐÔ�ÐtÏÔ Ó�Ð�tÓ�ÏÔ ÒÑ�ÐtÎÐ�ÏÕ 

�ƽŚƷŵŹŵ�ƕƹźƃ�Żř�žě�ƭźĮŝō�Ɓƹŵ�Żř�ƵŵŚƠŤſř
ƾƳŚưƿřŻ��

ƶƬŝ��
źǀų 

��
��

ÎÎ�ÑÑ�ÏÏ���
ÐÕ�ÒÒ�ÔÔ� 

��
 

ÎÏ�ÑÕ�ÏÑ���
ÐÔ�ÒÎ�ÔÒ� 

��
 
ÎÒ�ÐÍ���
ÐÒ�ÔÍ� 

ƶƬůźƯ�ƩƺƏ�ƽƱŚưƿřŻ�Ʃƹř���ƶƤǀƣŵ�ƲǀĮƳŚǀƯ���t
ŹŚǀƘƯ�ƝřźŰƳř 

ÓÕ�ÎÖÏt�ÎÑÍÔ ÎÒ�ÎÖÕ�tÒÕ�ÎÏÑ ÒÏ�ÎÓÕtÒÑ�ÎÍÍ 

ƶƬůźƯ�ƾƏ�Źŵ�ŹŵŚƯ�ƲƄƿŻƺě�ƽƱŚưƿřŻ�Ʃƹř���
ƶŤƟŹ�ƵřŹ�ƹ�ƶŤƀƄƳ��
ŢƄě�ƶŝ�ƵŶǀŝřƺų��
ƺƬƸě�ƶŝ�ƵŶǀŝřƺų��

Śěƹ�Ţſŵ�ŹŚƸģ�ƲŤƀƄƳ 

��
Ï�ÍÕ�Ñ���
ÏÎ�ÕÒ�ÑÏ���
Ô�ÏÕ�ÎÑ���
ÎÖ�ÔÔ�ÐÕ� 

��
Î�ÍÑ�Ï���
Ö�ÐÓ�ÎÕ���
ÎÑ�ÒÔ�ÏÕ���
ÏÒ�ÍÏ�ÒÎ� 

��
Ï�Ñ���
Õ�ÎÓ���
ÎÍ�ÏÍ���
ÐÍ�ÓÍ� 

ƶƬůźƯ�ƾƏ�Źŵ�ŵŹŵ�ŶƋ�ƽŚƷƹŹřŵ�ŢƟŚƿŹŵ�ƽ�Ʃƹř�
ƱŚưƿřŻ��

ƶƬŝ��
źǀų 

��
ÑÓ�ÕÔ�ÖÐ���
Ð�ÎÏ�Ó� 

��
ÑÑ�ÔÖ�ÕÖ���
Ò�Ï�ÎÍ���

 

��
ÑÎ�ÕÏ���
Ö�ÎÕ� 

ƵƺŰƳ�ƽƾƴǀƴū�ƽŚƷ�Ƶŵźě�ƱŶƃ�ƵŹŚě���
ƽŵƺŴŝŵƺų��
ƾƗƺƴƈƯ 

��
ÏÖ�ÎÕ�ÒÖ���
ÏÍ�ÕÎ�ÑÍ� 

��
ÏÏ�ÕÖ�ÑÑ���
ÏÔ�Î�ÒÒ� 

��
ÏÏ�ÑÑ���
ÏÕ�ÒÓ� 

ƶƬůźƯ�ƾƏ�Źŵ�ƾŤƟŚƿŹŵ�ƾĩřŹƺų�šŚƘƿŚƯ�ƽƩƹř��
�ƾſ�ƾſ���

ƲǀĮƳŚǀƯ�tŹŚǀƘƯ�ƝřźŰƳř 

��
ÓÑ�ÎÔÔtåé�íê 

��
ÎÏ�ÏÏÕtèé�îë 

��
ÔÕ�ÏÎÒtæê�æåç 

ƖƣƺƯ�ŵřŻƺƳ�ƱŻƹŶƫƺţ��ƭźĭ��� �
ƲǀĮƳŚǀƯ�tŹŚǀƘƯ�ƝřźŰƳř 

��
ÑÖ�ÒÍÕtèåìí 

��
ÒÓ�ÐÎÏtëè�èæêè 

��
Ï�ÐÏÑtèçêê 

Ŷƫƺţ�ƖƣƺƯ�ŵřŻƺƳ�žƴū��
źƀě��
źŤųŵ 

��
ÏÒ�ÍÏ�ÒÎ���
ÏÑ�ÖÔ�ÑÕ� 

��
ÏÍ�ÕÎ�ÑÍ���
ÏÖ�ÎÕ�ÒÖ� 

��
ÏÏ�ÑÑ���
ÏÕ�ÒÓ� 
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ŢƀŴƳ�ƱŚƳŻ�ƽźǀĭŹřźƣ�ŢǀƘƋƹ�ƶƬůźƯ�Źŵ�řŻ��ƽƹŵƱŚưƿřŻ�ƭ� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÏÍƵŹŚưƃ����ƽÕÍ���ŹƺƿźƸƃ�ƹ�ŵřŵźƯÖÎ 

˺˺˹

�ƩƹŶūç��ŚƤƯƿƶƀ�ƽƯ�ǀĮƳŚǀƶƬůźƯ�šŶƯ�ƩƺƏ�Ʋ�ƽřŻ�ƭƹŵ�ƿſō��ƱŚưǀźě�ƶŝ�ƵŶƃ�ŵŹřƹ�ŜƿƵźưƳ��ƶƴ�ƽƣŵ�ŹŚĮěō�ǀ�ƶƤÎ�ƹ�ÒŶƫƺţ�Żř�ŶƘŝ�� �
Ƴ�ƹǀŹřżſ�ƶŝ�ŻŚƿŝ�ƲǀƵƹźĭ�ƶſ�Ʋ��

 Żƺěƿƫ�ƲƄǀƯƺţƺŤƾ 
�ÒÍn=���
ŵřŶƘţ��ŶƇŹŵ� 

ŻƺěƿƶưţŚŞưģ�ƲƄ��
(n=ÑÖ) 

ŵřŶƘţ��ŶƇŹŵ� 

ŻƺěƿƺƳřŻ�ƲƄƾƿ��
(n=ÒÍ) 

ŵřŶƘţ��ŶƇŹŵ� 

p 

ƶƬůźƯ�šŶƯ�ƩƺƏ�ƽřŻ�ƭƹŵ�ƿ��ƱŚư
ƯǀĮƳŚǀƲ�tƘƯ�ƝřźŰƳřǀŹŚ 

ÐÎ�ÏÓ�tÍÏ�ÑÖ  ÓÕ�ÏÒ�tÖÔ�ÒÍ ÒÏ�ÏÓ�tÔÎ�ÒÏ íç�å��

ſōǀźě�ƶŝ�ƵŶƃ�ŵŹřƹ�Ŝƿƶƴ��
ſř�ƱƹŶŝǀŜ��

ĭŹŚěƾ�ƶūŹŵ�Î��
ĭŹŚěƾ�ƶūŹŵ�Ï��
ěřƾŻ�ƿƯƺţŚƾ 

 
Ñ�ÎÓ�Õ�  
Ð�ÎÏ�Ó�  

Í�Í�  
ÑÏ�ÔÎ�ÕÒ�  

��
Ñ�ÎÓ�Õ���
Ï�ÍÕ�Ñ���
Ñ�ÎÓ�Õ���
ÐÖ�ÒÖ�ÔÖ� 

��
Ð�Ó���
Ñ�Õ���
Ð�Ó���
ÑÍ�ÕÍ� 

ÕÓ�Í 

ƵźưƳ�ƽŹŚĮěō���
ƣŵǀ�ƶƤÎ��
ƣŵǀ�ƶƤÒ 

��
ÑÖ�Í�tÔÐ�Õ��
ÑÖ�Ít�ÔÐ�Ö 

��
ÑÖ�ÍtÔÏ�Õ��
ÑÖ�Í�tÔÐ�Ö 

��
ÕÍÏ�Í�tÓÐ�Õ��
ÒÕ�ÍtÔ�Ö 

��
ÔÑ�Í��
ÕÑ�Í 

ƳǀŹřżſ�ƶŝ�ŻŚƿ�Ʋ Ð�ÔÓ�Ò� Ñ�ÒÑ�Ô� Ò�Î�Ö� ÔÕ�Í 

��
�Ƴ�ŽŚſřźŝ�ŚºŤƿ����ƩƹŶºū�Ūç����ŹŚºƯō�šƹŚºƠţ�ƽ�����źºƔƳ�Żř�ěǀ�ŚƷŶºƯŚƽ�

ŹŵŚƯƽ��ƴū�ƹ�ǀƴƾ����ƪƯŚƃ�ƶĩ�����ƶºƬůźƯ�šŶºƯ�ƩƺƏ��ƽ��řŻ�ƭƹŵ�ƿ���ƱŚºư
ſōǀ����źě�ƶŝ�ƵŶƃ�ŵŹřƹ�Ŝƿ�ƵźưƳ��ƶƴ��ƽ���ƣŵ�ŹŚºĮěō�ǀ���ƶºƤÎ��ƹ�Ò��Żř�ŶºƘŝ�

��Ƴ�ƹ�Ŷƫƺţǀ��Źřżſ�ƶŝ�ŻŚƿ��ºŝ�Ʋǀ������ŵŹƺºƯ�Ƶƹźºĭ�ƶºſ�Ʋ����ŵƺºūƹ�ƶºƘƫŚƐƯ�
řŶƳŢƃ����
��

ŦŰŝ��
�����řƿ����ƫƹř�ƱřƺƴƗ�ƶŝ�ƂƷƹĦě�Ʋǀ����ř�Źŵ�ƶºƘƫŚƐƯ�Ʋ�ºƿ����ºſŹźŝ�ƶºŝ�Ʊřźƾ�
ƘƋƹǀŢ�ŚƷƽ��ĭŹřźƣ�ƞƬŤŴƯ�ǀźƽ����ŢƀºŴƳ�ŹřŵŹŚŝ�ƱŚƳŻ�����ºƏ�Źŵ�řŻƾ�
ƶƬůźƯ��ƽřŻ�ƭƹŵ�ƿƹŹ�źŝ�ƱŚưƽ�ŝ�Źŵ�Ʊō�ƩƺºƏ�ǀ��ƳŚºƤƫŚƏ�ƱŚŤºſŹŚưƾ�
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ŤƳǀƶŬ�ĭǀźƽ��
��������ŚŤƳ�ƶŝ�ƶūƺţ�Śŝƿ�ř�Ūƿ���Śſ�ƹ�ƶƘƫŚƐƯ�Ʋƿ��ƘƋƹ�šŚƘƫŚƐƯ�źǀŢ�ŚƷƽ�
řŻƿƳŚưƾ��ƹ�ƶŝ�ƿ�Śƣ�ƵĦƿ��Ə�Źŵ�Ʈƾ��ƶºƬůźƯ���ƽ��řŻ�ƭƹŵ�ƿ���ºƯ�ƱŚºưƾ���ŶºƳřƺţ
řźŝƽ���ƴū�ƹ�ŹŵŚƯ�ǀ�ŝ�Ʋƾ�ƬƗ�ƹ�ŶƃŚŝ�źƐųǀƮƛźř�ƿř�Źŵ�ƶĪƴƿ�ƶƘƫŚƐƯ�Ʋ
Ʒǀ�ƶƋŹŚƗ�Ģ��ƽ���������ºƴū�ƹ�ŹŵŚºƯ�Źŵ�ƵŶºƴƴĩ�ƱřźĮƳ�ǀ�ŵ�Ʋ�ºƿ����Źŵ�ŶƄºƳ�ƵŶ
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Ưƾ�ŚƋŹ�ƹ�Ŷƴĩƿŝ�ŢǀźŤƄƽŵŹřŵ��ƣ�ĭ�Źřźǀŵź����
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���Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ơǈųřƾ���Ŷĩ�Śŝ�ħřŹř��èîé�ŝ�ƺŵ��Ŷŝƿ�ºſƺƴǀ�ƶƬ
ººƃŻƺƯō�ƭźººŤŰƯ�ŢººƳƹŚƘƯ�ŻřƾřŹƺººƃ��ƽƄººƷƹĦě�ƾƵŶĪƄººƳřŵ��ƽ�

ŹŚŤſźěƽ�ŚƯŚƯ�ƿƾ��řŹƺƃ�ƹ�ƽ�ƄƷƹĦě�ƾ��������ƭƺºƬƗ�ƵŚĮƄºƳřŵ�ơǈºųř�ƹ�
Īƃżěƾ��Ƭĩ��ħřŹř�ǀƶ��ƽ��źƃ�ƱřŹŵŚƯ�����ƤŰţ�ŭźƏ�Źŵ�ƵŶƴƴĩ�Ţĩǀ�ţŚºƤƾ�
�Ƭĩ�ƹǀƶ��ƽ�ƳŚƀĩ�ƾ���ř�ƭŚŬƳř�Źŵ�řŹ�ŚƯ�ƶĩ�ºƿ��ŹŚºƿ�ƢºǀƤŰţ�Ʋƽ���ŶºƳŵƺưƳ�

Ư�ƾƳřŵŹŶƣ�ƹ�źĪƄţƾ�ŵŵźĭ���
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Background and Objective: Childbirth is an important event during a woman�s life and the second stage of labor 

is extremely painful. There are disagreements regarding the most appropriate position during this phase. The main 

aim of this study was to compare the effects of different positions during the second stage on the length of labor.  

Materials and Methods: A randomized clinical trial was designed for women who were referred to the Taleghani 

Hospital in Arak between the years 2009-2010 for delivery. The inclusion criteria were set as women being 

primiparous and singleton, within the gestational age of 37-42 weeks. Demographic data and BMI forms were 

completed for the participants, and after signing the consent forms, they were randomly allocated to three groups: 

group1, lithotomy position (n=49); group2, squatting position (n=49); and group3, kneeling position (n=50). All 

participants were laid in their respective positions after full dilatation and effacement until the crowning stage of 

the fetus. The times between full dilatation and effacement until the crowning stage were measured by 

chronometer and Apgar score. 

Results: A total of 148 women with the mean age of 24.35 ± 3.36 years participated in the study.  We found no 

significant differences in the mean duration of the second stage of labor among the 3 groups: 49.02 ± 26.31, 50.97 

± 25.68, and 52.71 ± 26.52 minutes for lithotomy, squatting, and kneeling positions, respectively). The rates of the 

cesarean sections in lithotomy, squatting, and kneeling position groups were 5.76%, 7.54%, and 9.1% 

respectively. These differences were not statistically significant. There were also no significant differences in  

1- and 5-minute Apgar scores between the 3 groups. 

Conclusion: Although in contrast to some other studies, we did not find a significant correlation between  

different labor positions and the duration of the second stage of labor, it seems advisable to select the most 

comfortable position per case basis so that women feel the least pain and are provided with the maximum comfort 

and calm possible. 
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