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Dynamic analysis of concrete pump truck
based on construction load

ZHANG Guo s PANG Xiaoping, YU Xiujuan, LI Chunlin
(State Key Laboratory of Mechanical Transmissions, Chongqing University,
Chongqging 400044, P. R. China)

Abstract: The previous dynamic analyses of the concrete pump truck mainly focus on a single subsystem of
concrete pump truck, ignoring the coupling effect of its subsystems. In this work, a dynamic analysis
method of the whole concrete pump truck under the real load condition was developed. The finite element
model of the concrete pump truck was established, and two kinds of impact loads were loaded to simulate
the dynamic impact of the concrete pump truck in working condition. The concrete flow velocity model was
established, and then the impact load caused by the friction of concrete flow on the pipe wall was
deduced. Based on the working principle of the concrete pump hydraulic system, the pumping impact load
caused by concrete pumping was calculated. HyperMesh and the MSC. Nastran solver were used to perform
the pre-processing and solving of the finite element dynamic simulation of the concrete pump truck.
Finally, the simulation and experimental results under three typical working conditions were
compared. The results of the simulation and experiment is consistent, verifying the rationality of the impact
load model and the reliability of the simulation results.
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Fig. 1 Main structure diagram of concrete pump truck
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Table 1 Material parameters
[ZEs B/ (kg-m ) AL BEEECR/MPa JE ISR E / MPa
WELDOX960 7 850 0.28 2.06X10° 961

Q345 7 850 0.28 2.06 X 10° 345
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Fig. 2 The Finite element model of the underframe of the concrete pump truck
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Fig. 3 The finite element model of boom system
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Fig. 4 Additional mass point element
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Fig. 5 The finite element model of the concrete pump truck
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Fig. 6 Piston rod working stroke diagram
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Fig. 7 Concrete flow velocity curve
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Fig. 8 Piston rod strain voltage signal
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Fig. 9 Schematic diagram of concrete pump working principle
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Fig. 10 The boundary conditions of the finite element analysis of the concrete pump truck
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Fig. 11 Onboard intelligent monitoring system
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Fig. 12 Positions of stress test points in booms
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Fig. 14 Concrete pump truck pouring operation posture
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Table 2 Angles and inclination parameters of concrete pump truck @
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Fig. 16 Oil supply pressure of concrete pump truck
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Fig. 17 Vibration displacement of the boom tip
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Fig. 18 Measuring point # 1 full-time normal stress
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Fig. 20 Comparison of cyclic stress at various measuring points of concrete pump truck
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