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Development of Evaluation and Prediction Model for Concrete High Speed Pumping
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Kim, Hyung—Rae Cho, Ho—kyoo Jeong, Woong—Taek

Abstract

The establishment of the technology for evaluating friction resistance and pipe pressure and the relation of the
fluid characteristics and pumpability of concrete is essential for the evaluation of concrete pumping performance
for high speed construction of super—tall building. So, this study focuses on quantitative evaluation of concrete
fluid characteristics and surface friction resistance under the change of concrete mix proportion and pumping
condition, In this study, we measured the rheology of concrete and pipe pressure and surface friction
characteristics when pumping. And, relations between the rheology characteristics of concrete and pumping
performance was investigated by experiment, As the result of the experiment, high regression between the
surface friction and pressure gradient was confirmed, And, prediction model to evaluate the friction resistance
coefficient and pipe pressure reduction coefficient was suggested.
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Figure 1. Rheology test for concrete

Table 1. Experimental factors

Factor Level
Concrete  Compressive strength (MPa) 30, 50, 60, 80, 100
Mix Slump flow (mm) 500, 600, 700
Proportion Fine aggregate ratio (%) 42, 44, 45, 47
Pumping o 4 levels
Condition Pumping interval (sec.) (3~12 sec)
Table 2. Mix proportion of concrete
Mix proportion(kg/m3)
strength WB S/ AD
(flow) W OC BFS SF S G (B
20~-30-600 385 485 165 343 86 850 916 429
20-50-600 289 46 165 388 182 752 894 456
20-60-500 441 315 914 51
20-60-600 212 443 163 432 168 36 912 54
20-60-700 445 37 908 57
20-80-700(42%) 42 655 24 12

20-80-700(45%)-1 239 45 158 521 105 34 701 86 1.2
20-80-700(47%) 47 732 844 N2
20-80-700(45%)-2 247 45 158 506 102 32 708 834 10.88
20-100-700-1 207 42 145 504 112 84 647 912 168
20-100-700-2 213 42 145 489 109 8 655 922 1632
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Figure 2. Pumping test for concrete
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Figure 3. Pipe pressure reduction coefficient Figure 4. Pumping speed - pressure
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Faure b Visoosity — pressure redudtion coefficent Figure 6. Viscosity — friction
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Figure 7. Result of prediction
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