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Field tests on plastic tube cast-in-place concrete piles for reinforcing
soft ground of highways
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Abstract: Based on a case of plastic tube cast-in-place concrete piles for reinforcing soft ground of a highway, the
characteristics of the plastic tube cast-in-place concrete pile supported embankment system are studied by measuring the
pile-soil stress, surface settlement, horizontal displacement, and pore water pressure at different depths. The test results show
that the critical height of the plastic tube cast-in-place pile-supported embankment is about 1.26 times the net pile space. The
load-sharing ratio approaches 89% at the end of monitoring. The settlements of piles and soils and the differential settlements
between piles and soils mainly occur during the period of embankment construction. The measured maximum differential
settlement between piles and soils is about 30 mm; and the stress concentration ratio linearly increases with the differential
settlement between piles and soil. The lateral displacements at different depths near the embankment toe increase with the
increasing embankment height. The maximum lateral displacement is 12.86 mm and located 2.5 m in depth under the surface at
the end of embankment construction. The lateral displacement-settlement ratio and the increment ratio of lateral displacement
are reduced and stabilized with the increase of the embankment height, which indicates that the plastic tube cast-in-place
concrete pile-supported embankment system can prevent the development of lateral displacement and improve the whole
stability of embankment effectively.

Key words: plastic tube cast-in-place concrete pile; small-diameter rigid pile; pile-supported embankment; load-sharing ratio;

differential settlement; lateral displacement
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Table 1 Application situation of PTCC

HVZHE S BEK/m  BEAEE/m B EE/m
K3+259~K3+289 18 1.35 3.5~4.2
K3+289~K3+314 16 1.70 3.1~3.8
K6+406~K6+440 16 1.35 3.0~3.7
K6+440~K6+465 15 1.70 2.3~3.2
K6+510~K6+520 15 1.70 2.7~3.3
K6+520~K6+560 15 1.35 3.0~3.8
K6+560~K6+570 15 1.70 2.7~3.3
K7+404~K7+414 15 1.70 2.4~3.0
K7+414~K7+454 15 1.35 2.8~3.4
K7+454~K7+464 15 1.70 2.6~3.0

K32+790~K32+822 19 1.70 3.7~4.0
K32+822~K32+847 19 1.35 3.8~4.3
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Fig. 1 Variation of embankment height with time
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Table 2 Soil properties of K32+840 section

FR=y =9 TKE %:E FLELE e % Hs A iR V\J@iﬁa@ﬁa
w/% /(grem) € 1,/% E, . 0,/MPa c/kPa o/(°)
® it 33.0 1.83 0.949 16.1 3.48 8 5.7
@ WAE B T 453 1.76 1.250 20.6 2.35 5 23
® DI - 243 1.91 0.867 — 7.81 9 30.0
@ it 31.6 1.87 0.875 20.0 5.04 50 8.8
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