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Evaluation of Allowable Bearing Capacity of 600 mm Diameter Preboring
PHC Piles Using Dynamic Load Test
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Abstract

For the construction of high-rise structures and the optimized foundation design, the use of the large-diameter PHC
pile has increased. Especially, the use of the 600 mm diameter PHC pile has significantly increased. In this study, for
the evaluation of the suitability of the current design practice, the 46 dynamic pile load tests, which were carried out
in the 600 mm diameter preboring PHC pile, are analyzed. The end bearing capacity is obtained from the end of initial
driving test and the shaft capacity is estimated from the restrike test. The allowable capacities estimated by the dynamic
load test are compared with those based on the current design practice. The analyses show that the allowable end bearing
capacity evaluated by the dynamic pile load test is greater than the design practice in most piles. The allowable shaft
capacity, however, is smaller than the design practice in many piles. The higher end bearing capacity and the smaller
shaft capacity may result from the improvement of the drilling equipment and the increase in the penetration depth.

Thus, the portion of the end bearing capacity in the total capacity increases.
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Table 1. Design standard of preboring pile for ultimate end bearing capacity

Construction method Type ao (KN/m?) Grou?(l:ieceor::iition Remark
Korean highway bridge design code (2008) 200N, (cohesiveness soil)

Preboring pile Building foundation structure design code (2005) B¢y (cohesive soil) No=60
(Light driving)

Pile design guidance of LH (2008) 250N, Np <60

Cement paste grouting Japan Ministry of Construction notice standard 200N, Np=50

Preboring cement paste 250N, Np <60

Preboring driving Japan Ministry of Construction recognized method 300N, Np=60

Preboring light driving 250N, Np <60

Ov: Ultimate unit end bearing capacity, No: Bottom 1D of pile end, N value average of top 4D (D: pile diameter)

Table 2. Suggested formula for ultimate end bearing capacity of bored pile

Construction method Type ao (KN/m?) Pile end condition Remark
‘ . . o Lee, Won Jae (2000) 235Np
Preboring pile (Light driving) -
Kim, Jung Soo (2003) 200N, Nb=<50
SDA (Press fitting, Light driving) Hong etc. (2005) 200N, Nb=<50

o+ Ultimate unit end bearing capacity, Np: N value of pile end

Table 3. Design standard of preboring pile for ultimate unit skin friction capacity

Construction method Type fe (KN/m?) Groulrswlcliecijkr:r:jition Remark
Korean highway bridge design code (2008) 2.5Ns (Cohesiveness soil) N<50
Preboring pile Building foundation structure design code (2005) 0.8cu (Cohesive soil) cu=125

(Light driving) 2.0N; (Cohesiveness soil)

Pile design guidance of LH (2008) 0.50, (Cohesive soil N<50

Cement paste 2.0Ns (cohesiveness soil) N=25
) Japan Ministry of Construction notice standard e . ) qu=125N

grouting 0.50, (cohesive soil)

aqu=100

Preboring cement 2.0Ns (cohesiveness soil) N<25
paste 0.50u (cohesive soil) qu=100

) . . . ) 2.0Ns (cohesiveness soil) N<25
Preboring driving Japan Ministry of Construction recognized method 0.5, (cohesive soil) Q=100

24 (cohesiveness soil)

Preboring light driving 9 (cohesive soil)

fs: Ultimate unit skin friction capacity, g,: Average uniaxial compression strength (kN/mz), Ns: Average of pile skin N value

Table 4. Suggested formula for ultimate skin friction capacity of bored pile

Construction method Type fo (KN/m?) Remark

Lee, Won Jae (2000) 1.5Ns
Kim, Jung Soo (2003) 2.0Ns (<100) Weathered layer of granite

Preboring pile (Light driving)

6+1.4Ns (Cohesive soil)
25+1.3Ns (Cohesiveness soil)

70+0.4Ns (Weathered soil)

fs=>120 (Weathered rock)

SDA (Press fitting, Light driving) Hong etc. (2005)

fs: Ultimate skin friction capacity, q,: Average uniaxial compression strength, Ns: Average of pile skin N value

%= G Q= oty A, Q=+ Q=g Q=0 1A,
=250N,A, +2.0N,A, _
=83.33N,A, +0.67TN,4,
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