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Abstract 
        Generally, determination of suitable block size,is one of the most essential factor for optimum and economic excavation. 
In mining ornamental stones by diamond wire it must be such that it does not cause any problems with regard to excavation 
sequences, be safe and also reduce the costs. This paper presents the results of an investigation which was carried out in 
Laybid ornamental stone mine. The aim of this research, was to determine the optimum block size with regard to geological 
and geotechnical conditions and machinary used in this mine. The method has a general trend which can then be applied to 
any mine with similar excavation method by considering the special conditions of that mine.The optimum block size is 
determined by calculating operation costs such as excavation, cutting, etc. These calculations were carried out for various 
block sizes and various graphs plotted. In this mine the optimum block size was determined to be 6x4.5x8 meters for length, 
width and height of the block respectively. The increase in block dimentions and suitable block dimentions with regard to the 
main block is an important factor for cost reduction. This procedure will be acceptable up to a point where excavation costs 
decrease greatly and also no technical problems occur. 
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Ð�Î�ƾūřźŴŤſř�ƥƺƬŝ�ƽŹŚƠů�ƶƴƿżƷ����

ƽřźŝ��ƶŞſŚŰƯ���ŶºƿŚŝ�ƽŹŚºƠů�ƽŚƷ�ƶƴƿżƷ���ƶºŝ�ƶºƴƿżƷ������ƵŚĮŤºſŵ�ƥǈƸŤºſř�ƽŚºƷ�
�ƹ�źǀưƘţ�ƽŹřŶƸĮƳ���ƶŤƯźſ����ŵżưŤſŵ��ƱŚƴƧŹŚƧ������ƵŵźƄƟ�ƽřƺƷ�ƹ����ŵźºƧ�ƶūƺţ���
��ƽřźŝ��ƶŞſŚŰƯ����������ƵŵźƄºƟ�ƽřƺºƷ�ƶºƴƿżƷ���ŶºƿŚŝ�ƶºƴƿźƷ�����ƥǈƸŤºſř�ƽŚºƷ����ƹ�źºǀưƘţ

�������żǀƳ�ŵżưŤſŵ�ƹ�ƲƛƹŹ��Ţųƺſ��ƽŹřŶƸĮƳ����������ŢºƿŚƸƳ�Źŵ�ƹ�ŵƺºƃ�ƶºŤƟźĭ�źƔƳ�Źŵ�
�Ʒ�ƕƺưŬƯżƶƴƿ�ƷƽŚ�ǇŚŝ��ƲǀǀƘţ�ƽŹŚƠů�źŤƯ�Ʀƿ�ƽřźŝƾƯ�ŵƺƃ�����İºƳ�ŶºƯ��æèìê�

����ƲǀƴĤưƷ��žě�������īŹżŝ�ƥƺƬŝ�ƽŻŚſřŶū�Żř��ƾƬƇř��������Ʊō�ƱŵźºƧ�Ʊƺºĭĥřƹ�ƹ
ƽřźŝ����ƽŻŚſ�ƵŵŚƯō���ƹ����ƽŻŚſ�ƵŹřƺƣ���������ƽŚƸƫƺƏ�ƶŝ�ƵŶƃ�Ʊƺĭĥřƹ�ƥƺƬŝn�ƽźŤƯ�

��ƾƯ�Ƶŵřŵ�Ɓźŝ�ŵƺƃ��ƪƨƃç��Ƶƺǀƃ�įŹŚƠů����������ƽŻŚºſ�ƵŹřƺƣ�ƹ�Ɓźŝ�ŮƐſ�ŹřŶƤƯ�
���İūřźŴŤſř�ƥƺƬŝ�ŹŵİƯ�ƱŚƄƳ�řŹ�ŶƷŵ����Ʈǀºſ�ŹƺºŞƗ�ƽřźºŝ�����Źŵ�ƾºƤƟř�ƽŚºƸƫŚģ�

������������Ŷºƃ�ŶºƷřƺų�ƽŹŚºƠů�ƶŤƟźĭ�Źřźƣ�ƶƬě�ƞƧ�ƽƹŹ�źŝ�ƶƧ�ƾŰƐſ������ƶºŝ�ƶºūƺţ�Śºŝ
ŜƫŚƐƯ���ƶŤƠĭ�ƵŶƃ������ƶƴƿżƷ�ƹ�ƥƺƬŝ�źƷ�ƽŹŚƠů�ŹřŶƤƯ��ƶŝ�ƍƺŝźƯƱō����ƶºūƺţ�Śºŝ�

�������ƾƯ��ƶŞſŚŰƯ�ƽŹŚƠů�źŤƯ�źƷ�ƶƴƿżƷ�ƶŝ�ŵƺƃ������ƽřŻř�ƶºŝ�ŻŚºǀƳ�ŵŹƺºƯ�ƽŹŚƠů�ƶƴƿżƷ
ŶƘƯ�ƵŵŚƯ�ƮŬů�Ŷůřƹ�ƶƐŝřŹ�Żř�ƾƳæƶŝ��ŶƯō�ŶƷřƺų�Ţſŵ��įŵřŵřŶų��æèíæ������

��
�����Î����������������� ������������������������������������������������������

 ��x ��ƥƺƬŝ�ƩƺƏ��m���
���y ���ƥƺƬŝ�ƉźƗ��m���
��h ��ƥƺƬŝ�ƕŚƠţŹř��m���
��D ���Ĭƴſ�ƮŬů�Ŷůřƹ�ƽŹŚƠů�ƶƴƿżƷ��ŜƘƨƯ�źŤƯ�źŝ�ƩŚƿŹ� 

��E ���ƶƴƿżƷ��ƽŹŚƠů�źŤƯ�źƷ�źŤƯ�źŝ�ƩŚƿŹ� 

���n ���ŚƴŞƯ�ƥƺƬŝ�ƩƺƏ���ƶǀƫƹř�šŚưǀƀƤţ�ƩƺƏ���źŤƯ����ƪƨƃç���
��
Ð��Ï��ƾūřźŴŤſř�ƥƺƬŝ�Ɓźŝ�ƶƴƿżƷ��

ƽřźŝ��Ɓźŝ�ƶƴƿżƷ�ƶŞſŚŰƯ��ŶƿŚŝƶƴƿżƷ��ƥǈƸŤſř�ƽŚƷ���ƽŹřŶƸĮƳ�ƹ�šřźǀưƘţ
�ƽĥźƳř�ơźŝ��Ɓźŝ�Ʈǀſ���ưŤſŵººººº�śō�ƹ�ŵżƽřźŝ�Ɓźŝ�Ʈǀſ�ƱŵźƧ�Ʀƴų��

ŢƟźĭ�źƔƳ�Źŵ���šŹƺƇ�Źŵ�żǀƳ�ơźŝ�ƶƴƿżƷ�ƶŞſŚŰƯ�ƽřźŝ� ƵŵŚƠŤſř��ŶƫƺƯ�Żř�
ƹ�ƲƛƹŹ��Ţųƺſ��ƽŹřŶƸĮƳ�ƹ�źǀưƘţ� ��ŹƺţřźƳĥ�ƥǈƸŤſř��ŵżưŤſŵŵźŝŹŚƧ�

ƾƯ�ƶŤƟźĭ�źƔƳ�Źŵ�żǀƳ�ŵƺƃ���ŢƿŚƸƳ�ŹŵƶƴƿżƷ�ƕƺưŬƯ���ƽŚƷ�ǇŚŝ�źŤƯ�Ʀƿ�ƽřźŝ�
� ƶŞſŚŰƯ�Ɓźŝ� ŮƐſ� ƖŝźƯƾƯ�ŵƺƃ� �źƷ��ƶſ� Żř� ŶƿŚŝ� ƾƫƺưƘƯ� ŹƺƏ� ƶŝ�ƥƺƬŝ

Ƅě� �ƺƬƸě�ŢƸū�Ŷůřƹ�ƽřŻř� ƶŝ�Ɓźŝ� ƶƴƿżƷ� ƲƿřźŝŚƴŝ� ŵƺƃ� ƵŶƿźŝ�ƞƧ� ƹ�Ţ
�ƶƐŝřŹ�Żř�ƾƳŶƘƯ�ƵŵŚƯ�ƮŬůç��Ţſŵ�ƶŝ�ƾƯ�ƿōŶ���

�Ï������������������ 
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���������������������������������������������������������� ���

���æçç�����������������������������������������������������������������������ŹŚƸŝíé�ƩŚſ��ƮƷŵŻřƹŵ�ƵŻŚưƃ��êê������������������������������������������������������������
 

Z- ƾƳŶƘƯ�ƵŵŚƯ�ƮŬů�Ŷůřƹ�ƽřŻř�ƶŝ�ŮƐſ�Ɓźŝ�ƶƴƿżƷ��ŜƘƨƯ�źŤƯ�źŝ�ƩŚƿŹ���
-� F ƾƳŶƘƯ�ƵŵŚƯ�ŮƐſ�Ŷůřƹ�Ɓźŝ�ƶƴƿżƷ��ƖŝźƯ�źŤƯ�źŝ�ƩŚƿŹ���
��
Ð��Ð���ƺƬŝ�ƽŻŚſ�ƵŹřƺƣ�ƶƴƿżƷƾūřźŴŤſř�ƥ��

�ŽŚſř� źŝƪƨƃ�Ï�ƞƫř���Ʊƺĭĥřƹ� Żř�žě� ŹŚƧ� ƶƸŞū� Żř� ƵŶƃ� řŶū�ƥƺƬŝ�
�ƱŶƃ��ƪƨƃÏ��ś����ƽŚƸƫƺƏ�ƶŝn�ŵƺƃ�ƾƯ�ƮǀƀƤţ�ƽźŤƯ��Ţſř�źŤƸŝn��řŹ

ŵŹƺƯ� ƵŹřƺƣ�ŵŚƘŝř� Żř�ƾƨƿ�źŝřźŝ�ŻŚǀƳ�ŢƟźĭ�źƔƳ�Źŵ�� � �žĜſ ��Śŝ� �ƾƿŚƸƧƺƬŝ�
�ŵŚƘŝřn
�h
�y�ŝ�ƶƾƯ�Ţſŵ��Ŷƿō��ƪƨƃÏ��ũ���Śŝ�ƶƧƿŶƵŹřƺƣ�ƶŝ��Ʒ�ƾƿŚƸƳ�ƽŚ

� ŵƺƃ�ƮǀƀƤţ�ƪƨƃÏ��ŵ�� �� �� ŚƴŞƯ�ƥƺƬŝ�žě�ƶǀƫƹř� �� ƕŚƠţŹř� ƶŝ�ƽŵŚƘŝřh�ƹ�
�ƉźƗy�ƩƺƏ�ƹ� �n�Ţƃřŵ�ŶƷřƺų��ƪƨƃÏ��ũ����ƽřźŝ�Ʋƿř�ƽŻŚſ�ƵŹřƺƣ�

Ɓźŝ�ƶƬůźƯ�Ŷƴģ�Śƿ�Ʀƿ�ƶŝ�ƥƺƬŝ�h � n�ƶƬůźƯ�Ŷƴģ�Śƿ�Ʀƿ�ƹ�ƾƘŝźƯ�źŤƯ�
��Ɓźŝy � nŢſř�ŻŚǀƳ�ƾƘŝźƯ�źŤƯ���ƪƨƃÏ��ŵ�����źƷ�ƂƿřżƟř�ƽřŻř�ƶŝ�n�źŤƯ�

ƥƺƬŝ�ƩƺƏ�Żř�ŵƺƃ�ƾƯ�Źřźƨţ�ƥƺƬŝ�ũřźŴŤſř�ƽŚƷ�ƶƴƿżƷ�šŚŞſŚŰƯ�����
�ƭŚŬƳřźſ��� ŚƴŞƯ�ƥƺƬŝ�Ʋƿř�ƽřźŝ�G��Ɓźŝ�ƖŝźƯ�źŤƯ�ƽřźŝ�ŻŚǀƳ�ƽŻŚſ�ƵŹřƺƣ�

Ţſř���ŽŚſř�źŝƾƯ��ƽŻŚſ�ƵŹřƺƣ�ŭźƏ�ƹŵ�Żř�Ʊřƺţ�Ɓźŝ�Ʈǀſ�ƁƹŹ��ŽŹŚě�ƹ�
ŵźƧ� ƵŵŚƠŤſř� Ƶƺĭ� ƹ�ƱŶƘƯ�Ʋƿř� Źŵ��ƵŶƃ� ƶŞſŚŰƯ�ƱřżǀƯ� Żř���G�Ư� źŤƯ��Ɩŝź

���ŚƴŞƯ�ƥƺƬŝ�źƷ�ƽřźŝ�ƽŻŚſ�ƵŹřƺƣ�ŮƐſK�ƶǀƤŝ�ƹ�Ɓźŝ�Ʈǀſ�Ǝſƺţ�ŶƇŹŵ��
�ŵƺƃ�ƾƯ�ƭŚŬƳř� Ƶƺĭ�ƹ�ŽŹŚě�Ǝſƺţ� �Ǝƿřźƃ�ƶŝ� ƶūƺţ� Śŝ� ŚƷŶƇŹŵ�Ʋƿř�ƶƧ�

šŚǀƬưƗƶƴƿżƷ���ũřźŴŤſř���ƹ�ƾƟźƈƯ�ƭŻřƺƫ���šǇō�ƲǀƃŚƯ�ƶŝ�ƾſźŤſŵ�ƹ�ŚƷ
ŵƺƃ�ƾƯ�śŚŴŤƳř�ƾƳŚƀƳř�ƽƹźǀƳ���Ƶƺǀƃ�ƶŞſŚŰƯ�ƵŚĮŤſŵ�Ǝſƺţ�Ɓźŝ�ƶƴƿżƷ��

�ƽŻŚſ�ƵŹřƺƣ�ƹ�Ɓźŝ�ƽřźŝƶŗřŹř�ƃŶ��ŦŰŝ�Ʋƿř�ƪǀưƨţ�ƽřźŝ��ƵŹřƺƣ�ƶƴƿżƷ�ŶƿŚŝ�
ƽŻřƺƯ�ƩŚģ�Żř�ƵŵŚƠŤſř�Śŝ�ƽŻŚſ�Ƴ�Ƶƺĭ�ƹ�ŽŹŚě�ƹ�ǀ�ƶŞſŚŰƯ�żŵƺƃ��ƱōŹŵ�ƶƧ��

ƶƴƿżƷ��ƽŹŚƠů�źŤƯ�Ʀƿ�ƶŝ�ƍƺŝźƯ�ƽŚƷŚŝ�Ƃƨģ��ŹƺţřźƟźě���ƶŞſŚŰƯƾƯ�ŵƺƃ�
� ƹźųō�ŹŵƖŝźƯ� źŤƯ�Ʀƿ�ƽřźŝ�ƽŹŚƠů�ƱřżǀƯ�ƲǀǀƘţ� Śŝ���ƶƴƿżƷ� �Ĭƴſ�ŮƐſ

ƽŻřƺƯ� ƩŚģ� ƁƹŹ� Śŝ� ƽŻŚſ� řŶū� ƖŝźƯ� źŤƯ� Ʀƿ��ƲǀǀƘţ� Ƶƺĭ� ŽŹŚě� ƹ�
ƾƯ�ƃººººººººŵƺ�� �įŵřŵřŶų��æèíæ��� ��źƷ� Żř� ƾƿŚƷŶƇŹŵ�ƲŤƟźĭ� źƔƳ� Źŵ� Śŝ

Ƶƺĭ�ƹ�ŽŹŚě�ƹ�ƶſŚưƫř�Ʈǀſ�Żř� ƵŵŚƠŤſř� Śŝ� ƶƧ�ƥƺƬŝ�ƾƯ� ƵŹřƺƣ���ƶƴƿżƷ� �ŵƺƃ
�ƶƐŝřŹ�Żř�Ĭƴſ�ƮŬů�Ŷůřƹ�ƽŻŚſ�ƵŹřƺƣèŵƺƃ�ƾƯ�ƶŞſŚŰƯ����

 
�Ð��������������������������������������������������
��

��M ��Ĭƴſ�ƮŬů�Ŷůřƹ�ƽŻŚſ�ƵŹřƺƣ�ƶƴƿżƷ��ŜƘƨƯ�źŤƯ�źŝ�ƩŚƿŹ����
��x ��ƥƺƬŝ�ƩƺƏ��m���
���y ���ƥƺƬŝ�ƉźƗ��m���
��h ��ƥƺƬŝ�ƕŚƠţŹř��m���
��n� ��ŚƴŞƯ�ƥƺƬŝ�ƩƺƏ�m���
��K �ŚƴŞƯ�ƥƺƬŝ�Źŵ�Ɓźŝ�Ʈǀſ�Śŝ�ƽŻŚſ�ƵŹřƺƣ�ŶƇŹŵ���

��Q �ǀſ�Ɓźŝ�ƶƴƿżƷ��ƽŻŚſ�ƵŹřƺƣ�ƖŝźƯ�źŤƯ�źƷ�ƽřźŝ�ƾư�ƖŝźƯ�źŤƯ�źŝ�ƩŚƿŹ���
��P ƶƴƿżƷ�ƁƹŹ��Ƶƺĭ�ƹ�ŽŹŚě�ƖŝźƯźŤƯ�źƷ�ƽřźŝ�ƵŹřƺƣ�ƽŻŚſ�ƖŝźƯ�źŤƯ�źŝ�ƩŚƿŹ���
��G �ŚƴŞƯ�ƥƺƬŝ�ƽŻŚſ�ƵŹřƺƣ�ƽřźŝ�ŻŚǀƳ�ŵŹƺƯ�Ɓźŝ�ŮƐſ���

ƲƿřźŝŚƴŝ ƃ�ƵŹřƺƣƹ�ƵŶƃ�ũřźŴŤſř�ƥƺƬŝ�ƶƴƿżƷ�ƪƧºƵŶ��ƶƴƿżƷ�ƶſ�ƖưūŻř��ǇŚºŝ�
ƾƯ�Ţſŵ�ƶŝ�Ŷƿō��Ŷųįŵřŵř��æèíæ��.��

��Ñ�T = D + Z + M                                                         

 ���ƩƹŶū�ŹŵÎ������������Źŵ�ƵŶƃ�ƶŞſŚŰƯ�ƾţŚǀƬưƗ�ƽŚƷ�ƶƴƿżƷ�ƶƿŚěƦƿ�����ƅŚºų�ƱŶºƘƯ�
Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�ř�ƿżƷ�Ʋƿƶƴ�ŚŞƗ�ŚƷŹ�Żř�Ŷƴţ���

��źŤƯ�źŝ�ƩŚƿŹ�ƽŹŚƠů�ƶƴƿżƷ��
���źŝ�ƩŚƿŹ�ƶſŚưƫř�Ʈǀſ�Śŝ�Ɓźŝ�ƶƴƿżƷƖŝźƯ�źŤƯ��
��ƖŝźƯ�źŤƯ�źŝ�ƩŚƿŹ�Ƶƺĭ�ƹ�ŽŹŚě�Śŝ�ƽŻŚſ�ƵŹřƺƣ�ƶƴƿżƷ��

Ñ�ƶƴǀƸŝ�ŵŚƘŝř�ƲǀǀƘţ�ƥƺƬŝ���
�ŜƫŚƐƯ� ƶŝ� ƶūƺţŚŝƶŤƠĭƶƴƿżƷ� ƹ� ƵŶƃ���ƹ�Ɓźŝ� �� ƽŹŚƠů� ƵŶƃ� ƶŞſŚŰƯ�ƽŚƷ

ƵŹřƺƣ��� ƽŻŚſ��ƞƬŤŴƯ� ŵŚƘŝř� Źŵ� ƵŶƃ� ũřźŴŤſř�Ĭƴſ� ƮŬů� Ŷůřƹ� ƶƴƿżƷ
�ƥƺƬŝ�ƶŞſŚŰƯ�ƾƯ�ŵƺƃ���ƹ�ƉźƗ�Ʀƿ�řŶŤŝř�ƶƧ�Ŝǀţźţ�ƲƿŶŝƴŞƯ�ƕŚƠţŹřŚ�Źŵ�

ŝ�šƹŚƠŤƯ��ƽŚƸƫƺƏ�ƽřźŝ�Ĭƴſ�ƮŬů�Ŷůřƹ�ƶƴƿżƷ�ƹ�ƵŶƃ�ƶŤƟźĭ�źƔƳ�ƶ�Ţſŵ
ƾƯ�ƵŵŹƹō��ŵƺƃ���ƾƤƟř�ƩŚģ�ƶƧ�Ţſř�źƿŸě�ƱŚƨƯř�ƾƿŚū�Śţ�ƩƺƏ�ƂƿřżƟř�Ʋƿř
�ƝřźŰƳřƽźǀĮưƄģŶƃŚŝ��ƶŤƃřŶƳ����Żř�žě�ƱŚƿŚě�ƂƿřżƟř�ƉźƗ��ƶƬůźƯ�Ʋƿř

ƾƯ�ŶŝŚƿ�ƹ�ŚŝƕŚƠţŹř�ƱŚưƷ��ƠŤƯ�ƽŚƸƫƺƏ�Źŵ�ƾƬŞƣ�šŚǀƬưƗ��Źřźƨţ�šƹŚİƯ�ŵƺƃ��
�ƥƺƬŝ�ƽŻŚſ�Ʊƺĭĥřƹ�Żř�ƖƳŚƯ�ƶƧ�Ţſř�źƿŸě�ƱŚƨƯř�ƾƿŚū�Śţ�ƉźƗ�ƂƿřżƟř
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ƶƴǀƸŝ�ƥƺƬŝ�ŵŚƘŝř�ƹ�Ŷƃ�ƭŚŬƳř�ŶǀŞƿǇ�í�Ò�Ñ�ë�źŤƯ��Ŝǀţźţ�ƶŝŝ�ƶƱřƺƴƗ�ƩƺƏ��
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ƩƺƏ�ƶƳƺưƳ�ƱřƺƴƗ��ƶƴƿżƷ��ƶſŚưƫř�Ʈǀſ�Śŝ�Ɓźŝ�ƹ�ƽŹŚƠů�ƽŚƷ��ƵŶƃ�Ʋƨƃ�źſ�
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ê�æ  é éèìåí éçìçæ éçèîç éçççì éçæçí éçåëè éçåæê 
è é éåêîç èîëåé èîçìê èîææå èîåæç èíîéë èííîî 
ê�é  é èîêêè èíêëê èíçèë èíåìç èìîìè èìîåì èìíëå 
ê�æ  ê éèííì éèåîì éçíèè éçìåç éçëçè éçêìå éçêèç 
è ê éæåèè éåçéè èîîíå èîíéí èîìëî èîìæì èîëìî 
ê�é  ê éååíç èîçîç èîåçî èííîì èííæí èíìëë èíìçí 
ê�æ  ë éåìêë éååîì èîíìí èîìëí èîìåç èîëêí èîëçì 
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ê�æ  ì éæèåê éåìéå éåêêç éåéêí éåéåç éåèëé éåèèì 
è ì èíìêç èíæíí èíååå èìîåë èìíêå èìíæç èììíê 
ê�é  ì èìîåç èìèèì èìæéî èìåêê èëîîî èëîëæ èëîèé 
ê�æ  í éæìæì éæççè éæåêí éåîìë éåîçì éåíîé éåíìå 
è í èîçêí èíìëê èíëåå èíêæí èíéëí èíéèê èíéæç 
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