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Abstract 
The analysis and design of construction processes using computer simulation are systematic 

approaches for resource allocation and optimization of construction processes. The appropriate 
resource allocation and suitable process management will normally lead to productivity improvement 
and cost reduction in construction. This article presents concepts and an example of construction-
process analysis and design in which a computer simulation approach is employed. The example 
involves the process of concrete-slab placement using a concrete pump in a construction project. 
The presented concepts and the example are guidelines for construction practitioners to be able to 
analyze and design construction operations methodically and efficiently. This will enhance the 
competitiveness of Thai construction industry in the international contest. 
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I����O� #L�
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�%�!��%R�O�M������	�H���Q�R�O�
��P�HP"I
 
����I����R�O�M�R���%O 	g�I��M�IRI���� ���M�	�
���
	�!	

��%���I�
����	��R��	
����	�
	H��
I���Q��
�%� �
���P#G�I�M��"%�G�� M�	
�%����
H���%OP"I
	����" ���M�	�
���	�!	

�M�G��!�����P�I"��
G�"�M���
���%� 1 �"
N�I R%
�P"I#
����M�I ���
M�	�
���	�!	

��H�� e M�	
�%����
H���%O�%	�

	
�!�
���G����� ��%�
� (triangular distribu-
tion) S���	�
	
�!�

�#G���%O�%K�
��� ��
� 
(parameter) R��	�
	
�!�
��� 3 ���" �Q�
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��� ��
��%� #L����
��$�H������$" (minimum) �H�
n����
� (mode) G���H�����$" (maximum) S����%
�������
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���
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	�!	

� 
 ����%�M�I (���%) 

�H������$" �H�n����
� �H�����$" 
1. N��G��JH�
���	
%� 5 ���. !�	 �
Q���N����H
J�

�$	 6.0 7.5 8.5 
2. 
J "�����!�	 �
Q���N��P#
�� �
Q���
�����	
%� 2.0 3.0 5.0 
3. JH�
���	
%�!�	
JP#
�� �
Q���
�����	
%� 5.0 6.5 7.5 
4. 
J #�H� "�����	���!�	 �
Q���
�����	
%�P#��H �
Q���N�� 1.0 1.5 2.0 
5. ��"G�� #�%�
��H��%��$"���    10.0     15.0    20.0 
6. 
I�
n��
��
���H� 3.0 4.0 5.0 
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 KQ��G�"�����
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�#	�
	
�!�
���
G����� ��%�
� N�I  R%
�P"IG�"�
�#G��	�

	
�!�
���R�� ���M�	�
���	�!	

��%� 3 M���
��
�%� 1 P�IM�
�#�%� 2 �"
M�I�#
G	
� ExpterFit 
(Averill M. Law & Associates, Inc.) G��!�����
G�� K��
� ���� (Petri Nets) (Petri, 1962) R��
	
����	�
����
H��M�	
�%�%�M�I �
Q���
�����	
%�
����� �
Q���P"IG�"�P�IM�
�#�%� 3 
�
�� �%
" K��� ���
R�����%	�
�
I��G��!�����	
����	�
	H��
I��
G�� K��
� �����%O����
J��	j�P"I!�	������
��!�
�H�� e P"IG	H !�
��w��G�����	
 (2548) 
$H��
!��
G��!�
��w�� (2553) Damrianant G�� Wakefield 
(1997) Damrianant G�� Wakefield (1999) 
Wakefield G�� Damrianant (1999) Damrianant 
G�� Wakefield (2000) Damrianant (2001) 
Damrianant G�� Wakefield (2001) M�G��!�����
�������
H���%ON�I R%
�P"I#
������	���%��H��H�
���	
%�!��$"���G����	���%��I�����	�

I�

n��
��
���H� #L� 0.05 G�� 0.30 ������"��  S����%
�������
�H���	 ����	
%� 100 
�� 
���� 5 

��	���	� ��
 !��%�
�H 5 
�� G�� 30 
�� �"
 
#
���� �%�!� 	�" ��$	�
���H��H����	
%��$"���
G���%	�

I�
n��
��
���H� ������"�� �H�����
�H�!� #L��
Q���	��M�	�
 	�" ��$	�
����O�����%�
M�IM��������%O #L��H�#
����	�
 ��	�%����
�I��	�
����G�H�
���%����R�O�!�	N��%�P"I!�		�

!������J��	�
�� N�I�
I��G��!�����!��I��M�I�H�
�����H�!� #L��%�P"I!�		�
 	g�RI����!
��M�
������� #L�	
�% e P# 

N�I R%
�M�I�#
G	
� Visual SimNet (Dam-
rianant and Wakefield, 1998) M�	�
!�����
�J��	�
��R��	
�%����
H���%O !�	��O�P"I arunb 
G��!������%�J�	�
I��R�O� #L�!����� 180 
�� �"

�$	 e 30 
�� P"I���	�
 #�%�
�!�����
J�%�M�IM�
	
����	�
 KQ���"�����!�����
J�%� ������ 
(optimum) �%�!����M�IP"I���
�	�
 ����	
%�����$" 
����
H��R��N��%�P"I!�		�
!������J��	�
��P"I
G�"�P�IM���
���%� 2 �H��%�G�"�M���
��G�H���H�
 #L��H� i�%�
!�		�
!������J��	�
�� 30 
�� 

 

 
 

/V���� 2 ��	j��	�
	
�!�
���G����� ��%�
�R�� ���M�	�
���	�!	

��%� 3 M���
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t1

Discharge concrete from

plant to truck

p1

Concrete in plant

mo = 68

1 token = 5 m3

p7

Truck ready to

return

Truck move to

conc. pump

t4

Truck return

to plant

D=0

D=0

p4p5

Pump ready

mo=1

Discharged

concrete ready

p6

p9

t3

Discharge
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truck to pump

p2

Truck queue
p3

p10

mo=1

Pipe ready

t2

mo= 1 to 5

Pipe blockage

t6 p8

t5

prob=0.95

okMove pipe support

t8

prob=0.30

Do not move

t7

prob=0.70

prob=0.05

No pipe blockage

prob =

mo =

p =

t =

D =

probability

initial marking

place

transition

Duration
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�
�HM�GJ���
 ����
H�� �H� !�	��
���%� 2 M�	
�%
M�I
J 6 ��� !� �g�P"I�H�
JG�H������I��M�I ���M�
	�

���
 i�%�
�%� �
Q���N�����	
%� KQ��
�
��
���	
%���� 11.8 ���% G���I��M�I ���M�	�

�
��
 i�%�
�%� �
Q���
�����	
%� KQ��
�JH�
���	
%�
����H �
Q���
�����	
%� 20.90 ���%  ���
���

 ��H ��%O �Q ���� � ��`  #�H �  (waste)  �%�  	� "R�O � M�
	
����	�
�%O ���M�I���
�	�
 ����	
%�P�H K���R�O�
G�I!� K���!������
�K
�	
 (
J�

�$	���	
%�

N�� �
g!) �%�M�I��	R�O�	g��� ���M�I�I��$�R��	�

	H��
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�
�K
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�%�
 ������  �H� M�I
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����P"I
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!������J��	�
���%O !����M�I�I��$�M�	�

	H��
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P"I ���
�	�
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%��%���"	�
��P"I!�		�

!������J��	�
���������
H���%O�%�H� �H�	�� 34.93 
��	���	� ��
�H��������  �Q��M�I
J�

�$	���	
%�
N�� �
g!!����� 3 ��� 

 

A!/!'��� 2 ����
H��R��N��%�P"I!�		�
!������J��	�
�� 
 

 

!�����
J 
�%�M�I 

 

���
�	�
 ����	
%�P"I
(��	���	� ��
�H��������) 

 ���
���
 
(���%) 

����
��R��GJ���
 
(!�����
J #L����) 

p2 p4 p2 p4 
1 16.06 0.0 0.0 0.0 0.0 
2 29.57 0.4 1.4   0.04 0.2 
3 34.93 2.3 5.0 0.3 0.6 
4 35.48 4.7 10.6 0.6 1.3 
5 35.79 7.6 15.0 0.9 1.9 
6 34.99   11.8 20.9 1.4 2.4 

 ���
���
 =  ��� i�%�
�%�
JG�H�����
��
�HM�GJ���
 
p2 = �  �
Q���N�����	
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p4 = �  �
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�����	
%� KQ��
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%�����H �
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����
��R��GJ���
 = ����
�� i�%�
R��GJ���
 �  �������� e 
 

 
/V���� 4 ���
�	�
 ����	
%�P"I G#
N�����!�����
J�

�$	���	
%�N�� �
g!�%�M�I 

34.9935.7935.4834.93

29.57

16.06

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6

Number of Trucks

P
ro

du
ct

iv
ity

 R
at

e 
(m

3 
pe

r 
hr

)



����� 1 •••• � ! ��� 2 •••• #$%&'() - +,-.'() 2555                                    Thai Journal of Science and Technology 
 

 77

6. ��%/M� 
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�� �
����G����	G��	
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�� �
������ �����` #�H�M�	�

	H��
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