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Increasing Production and Transportation Efficiency for

Ready-Mixed Concrete—A Multiple Plants Type
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ABSTRACT

Solving scheduling problems associated with the transportation of ready mixed concrete is regarded as
extremely complicated, particularly those involving multi-plant transportation due to many relevant factors under hasty
decision- making circumstances. In this study, problems were analyzed into 2 main parts: 1) allocation of production
orders to each branch of ready- mixed concrete production plants in proper ways and 2) production and transportation
scheduling. In this model, Integer Linear Programming was applied to increase efficiency in proper allocation of
production orders to each plant to be applied in production planning. The outcomes obtained result in reduction of
waiting time and labor costs, which is able to create satisfaction to construction units based on the criterion of the

minimum total travel time spent at a time as an objective.
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Site G 10 0 0 10
Site H 3 0 0] 3

Objective Function :

SUIUaAUN I oeige = 236.03 uIn

3k} §1ﬂl!ﬁ$ﬁ§ Nan13iv8
o @ o a o T = 3 a o 1 @
NUIFIAYYBINTIAMINMIRAALETMITAdIApUNI AREET g luUUvate Tsenuraadads ldagnm
. o | 1 A < v o 2
1218518 (Multiple Plants) Aomssaassmaedeliuaas Issnuiminz auazsiasi nadninmsanuiil
Y I U a a 9 G Y % =) = Y 1 1 =1
waaaliiruumaialsunsudaduamnisolszgnaldlumstaassisuaasunialiudaz 153908193
a a 4 I (A 4 @ 1 1 [ 1 a 1
Uszansam ileannduilsmnansunianausadaaaliudazniisnunead19deszezna A UM aIND Y
A \ ' ' o 79 & 2
vosiga dewaliaiuanuiiane laninmsaanaisensoazann119918910MI 959U HAAWS TuTuAD ULl

o ) 0o v A oA o a2 o A o .
u’]vlﬂGlGIﬂ‘]Ju"U'leluau'llell'lwui']uﬁluﬁﬂum 2 DU VIIADIADVUADUNITIANTT NNITNANLLASNITIATIUVUDILNAY



B\ 5a15380 wv. @SuTndindne) 37 21 adufl 1: unsieu-Hunau 2564 49
7 KKU Research Journal (Graduate Studies) Vol. 21 No. 1: January-March 2021

. o o o y ' o ya Y} o
Ii\NTH (Scheduhng) NINUINAANTUDING 2 ﬁ'J‘l!ll11]i8ﬂf]’Uﬂ'Ll"l]gllﬂ'J%ﬂ13LlﬂﬂﬂluW1ﬂ1iﬂﬂﬁﬂﬂﬂuﬂ%ﬁ§ﬂllﬂﬂ

a J Aa a a
na1e 15INURAALDUDIAT NN TZANT AW

1PNA391909

1. Moons S, Ramaekers K, Caris A, Arda Y. Integrating production scheduling and vehicle routing decisions at the
operational decision level: A review and discussion. Comput Ind Eng [Internet]. 2017;104:224-245. Available
from: http://dx.doi.org/10.1016/j.cie.2016.12.010

2. Feng CW, Cheng TM, Wu HT. Optimizing the schedule of dispatching RMC trucks through genetic algorithms.
Autom Constr. 2004;13(3):327-340.

3. Feng CW, Wu HT. Integrating fmGA and CYCLONE to optimize the schedule of dispatching RMC trucks. Autom
Constr. 2006;15(2):186-199.

4.Liu Z, Zhang Y, Li M. Automation in Construction Integrated scheduling of ready-mixed concrete production and
delivery. Autom Constr [Internet]. 2014;48:31-43. Available from: http://dx.doi.org/10.1016/j.autcon.2014.08.004

5. Lin PC, Wang J, Huang SH, Wang YT. Dispatching ready mixed concrete trucks under demand postponement and
weight limit regulation. Autom Constr [Internet]. 2010;19(6):798-807. Available from:
http://dx.doi.org/10.1016/j.autcon.2010.05.002

6. Kinable J, Wauters T, Vanden Berghe G. The concrete delivery problem. Comput Oper Res [Internet].
2014;48:53-68. Available from: http://dx.doi.org/10.1016/j.cor.2014.02.008

7. Maghrebi M, Travis Waller S, Sammut C. Optimality gap of experts’ decisions in concrete delivery dispatching. J
Build Eng [Internet]. 2015;2:17-23. Available from: http://dx.doi.org/10.1016/j.jobe.2015.04.001

8. Hettiarachchi BD, Bandara HMND, Samarasekera NA. Automated Multi-Plant Scheduling of Ready-Mixed
Concrete Trucks. 2018 IEEE Int Conf Serv Oper Logist Informatics. 2016;43—48.

9. Garcia JM, Lozano S. Production and vehicle scheduling for ready-mix operations. Comput Ind Eng. 2004;46(4
SPEC. ISS.):803-816.

10. Schmid V, Doerner KF, Hartl RF, Salazar-Gonzalez JJ. Hybridization of very large neighborhood search for
ready-mixed concrete delivery problems. Comput Oper Res [Internet]. 2010;37(3):559-74. Available from:
http://dx.doi.org/10.1016/j.cor.2008.07.010



