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Field tests on behavior of destructive and non-destructive base-grouting
piles under compression
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Abstract: Field tests on the behaviors of one destructive base-grouting pile and one non-destructive base-grouting pile under
compression are presented. The two piles have different diameters and are instrumented with rebar strain gauges along the pile
shafts. The results of these full-scale loading tests show that the ratio of the tip load to the pile head load of the destructive and
the non-destructive base-grouting piles is about 40% at the capacity load level, and it decreases with the increase of pile
diameter at the same load level. Furthermore, at shallow depth the skin friction of the non-destructive pile decreases from the
ultimate skin resistance with the increase of load as the test pile is loaded to the maximum value, whereas for the destructive
pile the shaft resistance along the pile depth approaches to the limiting state and decreases from a peak value with further
increase of the pile head load. The thresholds of settlement at the pile head for fully mobilizing the skin resistances in different
soils are about 1% to 4% of the pile diameter. The load transmission curve of the soils around the pile base corresponds to a
softening model in the field tests on the destructive pile, whereas the settlement-resistance curve of the non-destructive pile
developed at the pile tip follows a hardening model.
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Table 1 Parameters of each soil layer
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Table 2 Parameters of piles subjected to axial load
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Fig. 1 Load-displacement curves of test piles under compression
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Fig. 2 Axial forces of test piles under different load levels
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Table 3 Back-calculated values of elastic compression of pile shaft and measured values of shaft compression
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Fig. 4 Distribution of skin friction under different load levels
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7 AH qsullkpa Gsuz /kPa TS1 TS2 QSu3/QSu2

1-2 {035 i 42~62 44 48.2 49.4 1.11

2-1 W+ 42~62 46 48.9 50.7 1.09

31 LIRSS Vi 22~46 50 54.8 56.7 (-) 1.12

3-3 eI E L 20~28 20 22.3 24.1(-) 1.16

4-1 Rt 53~68 54 / 66.9 (-) 1.24

4-2 WmEE+ 53~68 62 725 79.5 (-) 1.23
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Table 5 Thresholds of relative pile-soil displacement for fully mobilizing skin frictions in different soils
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Fig. 6 Pile tip displacement versus mobilized base load under

different load levels
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