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ABSTRACT

Concrete pump cars are a type of construction equipment that continuously supplies concrete using
hydraulic pressure. When manually casting concrete, there may be a problem in the final quality of the
concrete due to differences in the degree of cure between the pre-poured and subsequent concretes. Concrete
pump cars are the most efficient machines to supply concrete in the shortest time; however, it is difficult to
calculate their margin of safety during operation. In this paper, we verified the structural safety of the
concrete pump car using a static/dynamic analysis at various position angles. Next, these results were
compared with experimental results; strains using strain gages were compared with the strains measured using
FEM software to verify the static analysis. In addition, the maximum displacement during the pumping was
measured and it was used for fatigue analysis to evaluate the dynamic structural safety.

Key Words : Concrete Pump Car(232|E HZ7F}), Static Analysis(&341), Dynamic Analysis(S3ll4]), Margin
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Fig. 1 Concrete pump car

2. HZote| dH F=74WY

2.1 #etes md3

ZAYE Pyl A Fx AWAES B8]
£3le] ANSYS Workbench 19.0& ©]-&3fe] Z=g]
E fHurle] FA FxIAS FYPsact Bzt
A Zroll AFgE AAlE FE2E 7 (Strenx 700)0.E,
A9 JAZAEH AZAFS T3t Table 19]
Tz BAY Fig 29 SNAENE 539
A 42 Fig 3 (@)% 2ol FZy} Eo] &3
A3 dejollA Ho] &3] BAA Fig. 3 (b) &
Fo g FMEE HAANA L= shEe Ak
< Agstdth. B2t Fol $Hs HK el
A B 3,4, 55 Fig. 4014 BHE npe} o] 3p 3
2o AR E AEolmg 3pR TxEo Az
Axketel ~xy gaz ZAEKEY 3143519
o Bo AAAS BARE] Aste] Fig 59 &
o] ANSYSOlA AF3H= Joint Z=HPE Hoslgd
o O B npe} o] 2979 B dARE=
A AFEE 712 Revolute JointZ A AR .oH,
ool AHEE AXMLEZo] 7153 Translational
JointZ A AAT =S, o] Y LI E
Age RydFoz JHAH3goH, EHFAES
Point Mass® AFSFAIF L, Outrigger 3H-5 14

AR 4SBT

tlo I

=

Table 1 Mechanical properties of Strenx 700

Material Density Young’s Tensile

property modulus strength
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Fig. 2 S-N curve of Strenx 700

(a) Folding (b) Unfolding
Fig. 3 Folding/Unfolding of concrete pump car

Fig. 4 Supporting structure of concrete pump car
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Fig. 5 Boundary condition of concrete pump car
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Fig. 7 Stress distribution of boom 1
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(b) Photograph of installed strain gage o
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Fig. 6 Installation of strain gauges Fig. 8 Stress distribution of boom 2
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Fig. 9 Stress distribution of boom 3
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Fig. 10 Stress distribution of boom 4
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Fig. 11 Stress distribution of boom 5

Table 3 Margin of Safety by static analysis

Stress [MPa] M.S.

Boom 1 683.03 0.36

Boom 2 895.39 0.04

Boom 3 462.66 1.01

Boom 4 616.25 0.51

Boom 5 122.08 6.62
Fig. 102 & 49 Von Mises 43-58S Yeld
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Fig. 13 Finite element model
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Fig. 15 Stress distribution of boom 1
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Fig. 16 Stress distribution of boom 2
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Fig. 17 Stress distribution of boom 3
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Fig. 18 Stress distribution of boom 4
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Fig. 19 Stress distribution of boom 5

Table 4 Margin of safety by dynamic analysis

Stress [MPa] M.S.
Boom 1 495 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
4. 4
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