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Queuing Simulation and Deployment Optimization of Ready-mix
Concrete Pumping Construction System

HE Xin-hua', HU Wen-fa*,  GUO Shu-ting*,  CHEN Ji-hong'
(1. School of Economics and Management , Shanghai Maritime University , Shanghai 201306 , China ;
2. School of Economics and Management , Tongji University , Shanghai 200092 , China)

Abstract: The comprehensive performance and deployment optimization of the ready-mix concrete
pumping conveyance and construction system based on queuing method were focused on. The main
parameters of the concrete pumping conveyance system were set on the basis of construction
engineering practices. An M/M/m queuing model for the concrete pumping conveyance system
was established and its performance indicators were analyzed. By applying simulation tools to
establish a queuing simulation model for the concrete pumping conveyance system, influences of the
number of concrete pumps on the system performance were discussed. It is revealed that while
adding more concrete pumps, the system performance is improved, the pumping working time
declines, the truck queuing length and time decrease,and more concrete trucks are serviceable. It is
obersrved that an optimal number of pumps exsits for the system. An optimal model for deploying
the concrete pumping conveyance system was presented,and the relationships among the number of
concrete pumps, the efficiency of concrete pumps,and the arrival frequency of concrete trucks were
investigated. Several means were suggested to improve the performance of concrete pumping
construction system.
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Fig.1 M/M/m/c queuing model of ready-mix concrete pumping construction system
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Fig.3 M/M/m queuing model of ready-mix concrete pumping construction system
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Tab.1 Simulation results by M/M/m queuing method for

ready-mix concrete pumping construction system
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Fig.5 Simulation results
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