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Study(I) on Development of Charts and Formulae Predicting Allowable Axial
Bearing Capacity for Prebored PHC Pile Socketed

into Weathered Rock through Sandy Soil Layer
- An Analysis of Sharing Ratio of Skin Friction to Total Bearing Capacity (SRF) by
Analyzing Pile Load Test Data -

z & Choi, Yongkyu o] & A Lee, Wonje
o] F & Lee, Chang Uk A4 e Kwon, Oh-Kyun
Abstract

Based on pile load test results for various pile types that were constructed in-situ and pile design data of prebored
PHC npiles, the ratio of skin friction to total capacity (SRF) was analyzed. A SRFE distribution range from the pile
load test results for pilot test prebored PHC piles was 42~99% regardless of relative penetration lengths, soil types,
and pile load test types. However, a SRF distribution range from the pile design data for prebored PHC piles was
20~53% regardless of relative penetration lengths and pile diameters. Also, a SRF distribution range from the restrike
dynamic pile load test results for pretest working prebored PHC piles was a scattered range of 4 ~83% regardless of
pile diameters, relative penetration lengths and soil types. The scattered SRF of pretest working piles was caused to
the quality control issue on the filling of cement milk around piles and this quality control issue should be improved.
The average SRF calculated by the current design method was estimated to be 2.2 times lower than the average SRF
of the pilot test piles. It is because skin friction resistance is calculated at a very low level. Therefore, a new design

method for skin friction will be proposed based on this study.
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Table 1. Pile Information for SRF Analysis
Pile Load Measuring Quantity (QTY.) Penetration ) )
) . - - Socketing Kind of
Pile Types Testing Load Pile Diameter Depth Layer Remarks test pile
Methods Distribution | Total (mm) (m) Y b
Prebored | Static Compressive 3 X 500 _ Weathered PN .
PHC Piles | Pile Load Tests 0 4 T <00 | 287421 Rock B-P=ST—~ |Pilot test pile
Prebored Bi—directional Pile 3 = 500 Weathered Pretest
PHC Piles Load Tests X 19 16 X 600 1.7~38.2 Rock B-P-BD working pile
36 =< 500 Weathered | B—P—RE—+ | Pilot test
4 11 % 600 20.2~42.2 Rock (G1) pile
Prebored PDA X 13 X 500
PHC Piles (Restrike) 120 X 600 —P—RE—*
179 80~72.2 B-P—-RE Prletest.
43 < 800 (G2) working pile
3 X 1,000
Prebored PDA 4 o7 Weathered Pil
rebore eathere ilot test
Steel Piles (Restrike) X 1 6 < 508 6.2~31.3 Rock B=S-RE~+ pile
1 X 711
Prebored | Static Compressive 14 X 457 _ Weathered _e_ar_, | Pilot test
Steel Piles Pile Load Tests O 20 6 < 508 14.2~33.9 Rock B=S-ST pile
3 X 406
ivi i i 9 X 508
Dnvmg Steel Staltlc Compressive 0 20 18.7~119.9 Weathered D-S—ST—+ Prletest‘
Piles Pile Load Tests 7 X 609 Rock working pile
1 %X 813
) . Weathered
Static Compressive 0 5 | 5x1,500 | 18.7~42.9 | Rock/Soft | B-DS—ST—« | retest
Pile Load Tests working pile
Rock
7 X 1,000
11 X 1,200
1 X 1,274
Drilled 5 x 1,400
Shafts o , 16 1,500 Weathered
Bi~directional Pile | O(7074) 94 | 61800 | 44~56.4 | Rock/Soft |B-DS—BD-«| ‘retest
Load Tests X(247H) Rook working pile
28 % 2,000 oc
3 X 2,250
12 X 2.500
1 X 1,850
1 X 3,000
Remarks;
@, @, *(0)
B (Bored method) P (PHC pile) ST (Static load test) * (Numbers of symbol)
D (Dirven method) S (Steel pile) BD (Bi-directional load test) G1 (Group 1)
DS (Drilled Shaft) RE (Restrike PDA) G2 (Group 2)

B (Bored method), P (PHC pile), ST (Static pile load test method), BD (Bi—directional pile load method), RE (restrike PDA), S (Steel

pile), D (Driven method), DS (Drilled shaft), G1 (Group 1), G2 (Group 2)
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Fig. 2. SRF Analysis According to Pile Load Test Types on Prebored PHC Pile
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SRF Analysis According to Pile Load Test Types on Prebored
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Fig. 5. SRF Analysis According to Pile Load Test Types on Large
Diameter Drilled Shafts
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Fig. 6. SRF Analysis According to Pile Load Test Types, Relative
Pile Penetration Lengths and Pile Types
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Table 2. Design Cases for Prebored PHC Piles and Driving PHC Piles

Pile Information Design Information (MN)
Cases D L L L, P, Allowable Bearing Capacity
m | | D m | owmw | O P T

all all,s all,b

B-WR-1 0.35 9.8 28.0 1.0 - 0.40 0.60 - 0.60 0.12 0.48
B-WR-2 0.40 12.2 30.5 4.0 1.12 0.70 0.75 1.12 0.78 0.26 0.52
B-WR-3 0.40 15.5 38.8 1.0 1.12 0.70 0.86 1.09 0.86 0.34 0.52
B-WR—-4 0.40 21.7 54.3 1.0 1.12 0.70 1.09 1.09 1.10 0.58 0.52
B-WR-5 0.40 15.2 38.0 1.0 1.12 0.70 0.86 1.09 0.86 0.35 0.52
B-WR-6 0.45 8.1 18.0 1.0 1.34 1.34 1.09 1.34 1.09 0.29 0.80
B-WR-7 0.50 12.4 24.8 4.5 1.73 1.50 1.55 1.73 1.55 0.57 0.98
B-WR-8 0.50 28.7 57.4 6.6 1.73 1.50 1.69 1.69 2.01 1.03 0.98
B-WR-9 0.60 12.0 20.0 1.6 2.31 1.90 1.98 2.31 1.98 0.56 1.42
B-WR-10 0.80 16.2 20.3 1.5 3.91 2.60 2.90 3.72 2.90 0.80 2.10
B-SR-1 0.45 18.0 40.0 1.0 1.37 1.25 1.30 1.30 1.31 0.29 1.02
B—SR-2 0.50 12.7 25.4 2.0 1.73 1.50 1.57 1.73 1.57 0.33 1.24
B—-SR-3 0.50 6.0 12.0 3.7 1.73 1.50 1.55 1.73 1.55 0.31 1.24
B—-SR—4 0.50 12.7 25.4 2.0 1.73 1.50 1.55 1.73 1.55 0.31 1.24
D-WS-1 0.45 26.0 57.8 2.5 1.37 0.80 0.88 1.30 0.88 0.08 0.80
D-WS-2 0.45 29.0 64,4 3.5 1.37 0.80 0.89 1.30 0.89 0.09 0.80
D-WS-3 0.45 29.0 64.4 1.1 1.37 0.80 0.83 1.30 0.83 0.03 0.80

Remarks Z, (Socket Lengths), P, (Design Load of PHC Piles), 2, (Long—term Allowable Axial Pile Load of PHC Piles), @, (Allowable

Axial Pile Load of PHC Piles), P, (Allowable Axial Pile Load of PHC Piles Considering Reduction Rate), @,, (Allowable Bearing
Capacity of Soil and/or Rock), @, (Allowable Skin Friction of Soil and/or Rock), @,,, (Allowable End Bearing Capacity of
Soil and/or Rock), B (Prebored Piling Method), WR (Weathered Rock), SR (Soft Rock), D (Driving Piling Method), WS
(Weathered Soil)
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