AT =R A34W 1% 2018 112 pp. 107 ~ 119 ISSN 1229-2427 (Print)
JOURNAL OF THE KOREAN GEOTECHNICAL SOCIETY ISSN 2288-646X (Online)
Vol.34, No.11, November 2018 pp. 107 ~ 119 https://doi.org/10.7843/kgs.2018.34.11.107

AYASAIH 2fet MEH S PHCRSS2|
AXoIS AIX|SH0f| et A+

Axial Bearing Characteristics of Tip-transformed PHC Piles
through Field Tests

3z & Choi, Yongkyu
A 5 Kim, Myunghak
Abstract

PHC piles, extension-plate attached PHC piles, and steel pipe attached PHC piles were installed in field test site.
Axial compressive static load tests including load distribution test and Pile Driving Analyzer (after driving) were done
on the tip-transformed PHC piles and the grouted tip-transformed PHC piles. Load-displacement curves of three different
type of PHC piles, which are PHC pile (TP-1), extension plate attached PHC pile (TP-2) and steel pipe attached PHC
pile (TP-3), showed almost the same behavior. Thus bearing capacity increase effect of the tip-transformed PHC piles
was negligible. Share ratio of side resistance and end bearing resistance for PHC pile, extension plate attached PHC
pile, and steel pipe attached PHC pile were 95.8% vs. 4.2%, 95.6% vs. 4.4%, and 97.8% vs. 2.2% respectively.
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AHERARE A5 97 49] R =5 Fig. 1] YERY
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C_
TH-1
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N \
NH-6 NH-7
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SR 16.0~20.0m
TP-7 TP-3 TP-6 TP}2
A AN TN 7N Y
N\ % \ &
NH-2 NH-9 H-3 NH-5
WR| 17.0~20.0m WR 14.0~16.6m R 15.8~24.5m WR 22.7~25.3m
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DI

Remarks : NH (Borehole no.), TP (Test pile no.)

Fig. 1. Plan of test piles and boreholes
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(d) Cross-sectional diagram (D-D')

Fig. 2. Soil profiles
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Table 1. Geotechnical profile of the test site

Soil strata Burried layer Weathered soll Weathered rock Soft rock
No. (m) (m) (m) (m)
NH-1 0.0 ~ 4.6 46 ~ 22.0 - -
NH-2 0.0 ~ 0.5 0.5 ~17.0 17.0 ~ 20.0 -
NH-3 0.0 ~ 0.7 0.7 ~ 15.8 15.8 ~ 24.5 24.5 ~
NH-4 0.0 ~ 0.3 0.3 ~ 11.8 11.8 ~ 19.8 19.8 ~
NH-5 0.0 ~ 0.8 0.8 ~ 227 22.7 ~ 25.3 25.3 ~
NH-6 0.0 ~ 0.5 0.6 ~ 11.7 11.7 ~ 19.0 -
NH-=7 0.0 ~ 0.5 0.5 ~ 148 14.8 ~ 20.0 20.0 ~
NH-8 0.0 ~ 0.5 0.5 ~ 12.0 - -
NH-8-1 0.0 ~ 0.6 0.6 ~ 13.0 13.0 ~ 16.0 16.0 ~
NH-9 0.0 ~ 0.8 0.8 ~ 14.0 14.0 ~ 16.6 16.6 ~
Table 2. Field test results
(a) BST result
No. Depth (m) Soil strata N Value Cohesion (kPa) Internal friction (°)
NH-9 6.2 Weathered soil 30/30 19.9 22.8
NH-9 9.3 Weathered soil 50/26 27.3 27.4
NH-9 12.3 Weathered soil 50/12 30.1 30.3
NH-9 15.2 Weathered rock 50/6 32.0 33.7
(b) PMT result
No. Depth (m) Soil strata N Value Deformation (MPa) Young’s Modulus (MPa)
NH-8-1 3.2 Weathered soil 25/30 48.80 -
NH-8-1 12.3 Weathered soil 50/12 198.36 334.01
NH-9 11.5 Weathered soil 50/28 170.91 277.37
NH-9 15.5 Weathered soil 50/5 297.29 399.17
SPT N Values Al eUTE T AR AR Q] A 742} Table 29
Driving Number €+ Penetrations (mm) UFEMJIQITHChoi et al., 2017). 1071 &0l tjdt x|HkzA}

] 10 20 30 40 50

10 4+

15 4+

Depth (m)

20 1+

25 1

30

Fig. 3. N value profile
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Table 3. Plan of field test for tip—transformed PHC piles

Dimension Load
No. Type 3 () ) (MN) Test method
TP—1 PHC pile 500 20 5.89 Static load test / Load transfer
P-2 EXT pile 500 21 5.89 Static load test / Load transfer
TP-3 Smart pile 500 22 5.89 Static load test / Load transfer
_ PHC pile . _
TP-5 (grouting at the end of pile) 500 17 3.92 Static load test /
TP—6 EXT pile 500 17 3.9 Static load test / —
(grouting at the end of pile) ' atic load tes
_ Smart pile . _
TP-7 (grouting at the end of pile) 500 16 3.92 Static load test /
PHC500
P-5 TP_1 P-4
Steel b O O O
tee hplge '| TP-5
attached pile .
H-3 S-1 82 83 E-1 E-2 E-3
O O @)
w WPr o TP3 - TP6 - TP2 Extension plate
@ o & °c @ - O attached pile
e 56 5.7 58 E6 E7 Es
g O L o O O
Fig. 4. Plan of test and reaction piles
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(a) TP-1 (PHC Pile)
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(c) TP-3 (Smart Pile)
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(e) TP-6 (grouted end of EXT pile)
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| s |
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(d) TP-5 (grouted end of PHC pile)
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) } H 56mm

56mm H T T
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(f) TP-7 (grouted end of Smart pile)

Fig. 5. Dimensions of test piles
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Fig. 9. Load vs. displacement curves of tip—transformed PHC
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(b) EXT PHC pile
Load(MN) 6. A2 2l H|91
0 1 2 3 4
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7. ‘ )
; o] QITLolAlt= PHCRHS, ShAbat ARk s} PHCRE,
] 883 ek AR PHCE S| fd shssol &0 4t
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_ 101 o
3 4
4= :
§ S Table 4. Estimation of ultimate bearing capacities by numerical
¥ | == o é analysis
== 5 . . .
e lll s Ultimate bearing capacity (MN)
20 — —  S6(EOID) .
_: <oy - n No. Type Davisson offset 25 mm offset
| e criteria criteria
25 TP—1 PHC pile 8.3 7.6
(c) Smart pile TP-2 | EXT pile 8.4 75
Fig. 13. Estimation of end bearing resistance using PDAEom) TP—3 | Smart pile 10.7 8.7
Table 5. Estimations of ultimate bearing capacity for the tip-transformed PHC piles
No Tyoe Ultimate bearing capacity (MN) PHC npile failure load
' Method 1 Method 2 Method 3 (MN)
TP-1 PHC pile 10.5 10.4 7.6
TP-2 EXT pile 11.3 10.4 7.5 8.0
TP-3 Smart pile 11.3 10.4 8.7
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