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Abstract

The calculation of pumping concrete pumping pressure has great reference significance for the
design and construction of concrete pump truck, and plays an important role in analyzing the vi-
bration mechanism and vibration dynamics of concrete pump trucks. Due to the complexity of
concrete flow in the pipeline, when calculating pressure loss at home and abroad, more attention
is paid to the magnitude of pressure loss, ignoring the dynamic change of pressure loss with time.
In this paper, the flow characteristics of pumped concrete flowing in the pipeline are analyzed.
Based on the empirical formula for calculating the pressure loss during steady flow of concrete in
the pipeline, the equation of motion of unsteady flow of concrete is established. The Fourier series
is used to characterize the concrete pumping speed model, and the dynamic characteristic curve of
pumping pressure with time is obtained. The comparison between the example and the test re-
sults demonstrates the correctness of the method in the paper and provides a theoretical basis for
the analysis of the dynamic characteristics of the concrete pump truck.
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Figure 1. Bingham body rheology curve
[# 1. Bingham {2 phzk
Bt TR T 20K R AN ELTE AL B I IE R A L NEIEN, T RREE LR E N RS N —
€ JE BRI AR S . AR HE AR J1254[8], AR AW Bingham 7R 18 HH L3I N JZ iid & KR,
T S A WA AR Tk, MR JE 1 Bk 9550 I 2 S T R, 4 %ﬁm—%?<mm@lw i
RIBINIETL . X E AR YE  FH R 6 TR e - BA MR B Va . B E Ve AR R E AR AT

i Re <2320, W] LIS H A TR EE AR E T R BPIRE N L.
Bingham {A7EEE T EE % Rz sy, R4 Bingham A ITRERT A, 2 KVIN A 7, <7, 1,

REELA RS, NE RS BRKRVIN ) 7, > 7o, HIRBEE W 2 s, fEr<7,, BIR<R,
7@Vﬂ,?ﬁ%lﬁ%ﬂfﬁ,ﬁ%*ﬁﬁﬁiﬂ,?fﬁ%ﬁ‘]iﬁiﬂi%}?ﬁﬁﬁ,ftrZTO,EﬂRZROYEW,tﬂﬁjﬁr:rﬁnpg—y,

MBI IR R I, FERTHIER N U= L[R2~ 2R, (R=1)], R=R, I3/

Ty

K, EEERLHEIE N 0,

\UV‘VV \4 Vl/b

! 1|

Figure 2. Steady flow velocity curve of Bingham body pipeline
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Figure 3. Force diagram of concrete flowing in a pipe
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Figure 4. Concrete pumping schematic
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Figure 5. Pumping cylinder piston stroke diagram
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Figure 6. Pump cylinder pressure change in the cylinder pressure
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Figure 7. Concrete speed curve
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