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Causes of accidents and preventive measures due to defects in pump car booms

Cho Choonhwan®"

"Department of Construction Safety, Kyonggi University, KEITI

Abstract : Pump car is an equipment that transports concrete products as needed to the place where they are
poured. In order to pour a large amount of concrete in a short period of time, using a pump car is the most
efficient in terms of economic efficiency and quality control. However, recently, many casualties have occurred
due to boom damage during concrete pouring, so this study suggests that improvements are needed in the equipment
manufacturing stage, inspection standards for old equipment, and equipment rental system. The reason is that,
as a result of the finite element analysis of the pump car, the significant stress acting at the second stage of
the boom and the maximum stress at the top of the boom were found to be 895.39 MPa, and M.S. Since it
was evaluated the lowest at 0.04, the need for reinforcement was recognized. And it was confirmed that the
2nd stage boom was the most stressful and vulnerable part of the 1st to 5th stage booms. Therefore, it is necessary
to increase the thickness and rigidity of members at the design and manufacturing stage, and to reinforce the
steel plates of currently used equipment. In addition, it is urgent to establish a system that makes non-destructive
testing mandatory for all general construction machinery and holds inspection agencies responsible for missing
boom defects during non-destructive testing and regular inspections.

Keywords : Concrete pump car, equipment defect, boom break, safety accident, equipment accident, regular inspection,
non-destructive inspection
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Fig 1. Concrete pump car
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Fig 2. Accident status during concrete pouring
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Table 1. Data submitted to the National Assembly (Unsuitable for
regular inspection of pump cars)(2018. 1~2022. 7)
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Sortation | 2018 | 2019 | 200 | 2021 | 22 | Total
(~7M)

Inconsistence| 1324 | 1310 | 1,190 | 1149 | 675 | 5648

Ratio | 17.9% | 18.0% | 16.9% | 16.7% | 16.6% | 17.22%
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Table 2. Margin of Safety by static analysis
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Fig. 3 Stress distribution of boom

Table 3. Margin of Safety by static analysis

Sortation Stress [MPa] M.S
Boom 1 4,95 29.71
Boom 2 12.83 10.85
Boom 3 26.83 4.67
Boom 4 34.37 3.42
Boom 5 25.68 4.92
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Fig. 4. A sectional photograph of the pump car boom
breakage of company DO (death 2).
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