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Suggestion of a Evaluation Method for Variation of Concrete Workability
According to Pumping Condition through Lab-Scale Test
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In this study, a new lab-scale test equipment was developed to evaluate the variation of concrete workability after pumping. The
equipment was designed to simulate the pressure and shearing applied to concrete during actual pumping. In order to examine the
feasibility of evaluating variation of concrete workability through lab-scale test equipment, real-scale pumping tests and lab-scale tests
were performed together. The design strength of concrete used in the both tests was 24, 35, and 60MPa, and the length of pipe used in
pumping tests was 130, 304, and 518m. The lab-scale tests were performed in consideration of actual pumping conditions(pressure,
shearing, and pumping duration time). The workability(slump or slum flow) of concrete was measured before test, after the pumping
test, and after lab-scale test. In all tests, workability of all concrete mixtures decreased. In addition, the results of both tests were
measured greatly similarly.
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Fig. 1. Flow mechanism of concrete in the pipe during pumping
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Table 1. Concrete mixture proportions

Design strength(MPa) 24 35 60
W/B(%) 50.8 376 243

S/a(%) 510 483 45.1

w 164 160 160

C 210 277 526

o FA 480 64.0 -
U“(iz g/‘::;;ght BS 65.0 85.0 132
S 916 827 688

G 900 906 858
AD 2.26 2.98 7.90

FA=fly ash, BS=ground granulated blast-furnace slag, and
AD=polycarboxylate high-range water reducing agent.

(a) Container

(b) Vane spindle

(c) installed equipment

Fig. 4. Detail of equipment for pumping simulation
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Fig. 5. Details of pumping circuit for real-scale concrete pumping
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Fig. 6. Experimental method for examining field application
of lab-scale test equipment
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