FEA T EI =EA A0 12F 20149 12€2 pp. 51 ~ 61 ISSN 1229-2427 (Print)
JOURNAL OF THE KOREAN GEOTECHNICAL SOCIETY ISSN 2288-646X (Online)
Vol.30, No.12, December 2014 pp. 51 ~ 61 http://dx.doi.org/10.7843/kgs.2014.30.12.51

HEAIES E8 HNTHUES| HME T 3t

Analysis of Plugging Effect for Open-ended Piles Based on Field Tests

a F o Ko, Jun-Young
A A A Jeong, Sang-Seom
Abstract

This paper presents an experimental study of the plugging effect on the capacity of open-ended piles installed in
sandy soil. Full-scale tests, including dynamic and static axial-compression load tests, were carried out on three
instrumented piles with different diameters (508.0, 711.2 and 914.4 mm). To measure the outer and inner shaft resistances
acting on the piles, a double-walled system was utilized with instrumented strain gauges on the outside and inside walls
of the pile. The results of field tests show that the inner shaft resistance was mostly mobilized at the location between
the pile tip and 18-34% of the total plug length. It was found that the soil plugging in the lower portion has influence
on the inner shaft resistance. In addition, it can be also demonstrated that the ratio of inner shaft resistance plus annulus
load resistance to total resistance decreased with increasing pile diameters. The results of these tests show that the
relationship between the degree of plugging and pile diameter is clearly established. Direct observations of the soil plugs
were made and used to quantify both the plug length ratio (PLR) and the incremental filling ratio (IFR). Based on
this result, it was found that the N value of the standard penetration test (SPT) is highly correlated with the IFR.
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Fig. 1. The conditions of plugging effect (Paikowsky, 1989)
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Table 1. Physical properties of in-situ soil

Soil Fill Sand

Total unit weight, ~, (kN/m 17.6 18.0
Poisson’s ratio, 0.3 0.3
Friction angle (degree) 32 33

N value 8~18 12~27
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Fig. 5. Grain size distribution
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Fig. 6. A schematic representation of instrumented piles



sl Q\ e

(d) Gap between the inner and outer piles in the tip

Fig. 6. A schematic representation of instrumented piles (Continued)
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Fig. 7. The measurement of IFR during pile driving
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Fig. 8. The results of PLR and IFR measurement
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Table 2. Bearing capacity from dynamic load tests
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) CAPWAP analysis Davisson’s method
. Penetration
Pile No. depth (m) Test type Skin friction End bearing Total capacity Yield bearing Allowable bearing
(kN) capacity (kN) (kN) capacity (kN) capacity (kN)

TP-1 8.6 71 320 1,031 800 400

TP-2 11.4 EOID 1,580 660 2,240 2,230 1,115
TP-3 15.5 2,149 951 3,100 3,100 1,550
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Fig. 12. Axial load distribution of inner and outer pile
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Table 3. Summary of resistance components

Static load test

Ultimate bearing Inner shaft Annulus Outer shaft
capacity (kN) Capacity (kN) Portion (%) Capacity (kN) Portion (%) Capacity (kN) Portion (%)
TP—1 1,000 80 8.0 340 34.0 850 58.0
TP-2 2,000 220 11.0 614 30.7 1,050 52.5
TP-3 3,000 350 1.7 540 18.0 2,110 70.3
Dynamic load test (CAPWAP analysis)
Ultimate bearing End bearing Shaft
capacity (kN) Capacity (kN) Portion (%) Capacity (kN) Portion (%)
TP—1 1,031 320 31.0 711 69.0
TP-2 2,240 660 29.5 1,580 70.5
TP-3 3,100 951 30.7 2,149 69.3
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