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ABSTRACT

This paper describes the results of a pile pullout test considering the confine pressure and fines content of the ground.
The Pullout tests were conducted under various ground conditions using model piles. The effect of ground confine pressure
on the pullout resistance and the pullout resistance parameters of the pile were evaluated based on the experimental results.
The results of pullout test showed that the maximum pullout resistance occurred at a pullout displacement of about 7mm
to 9mm, regardless of the fines content and the confine pressure of the ground. The maximum pullout resistance of the
pile decreased as the fines content of the ground increased, and this trend became clearer as the confine pressure increased.
The pullout resistance calculated by theoretical formula was compared with the experimental results in order to ensure the
reliability of the pullout test results. The comparative results showed that the experimental and theoretical values showed
a tendency to decrease the pullout resistance as the fines content increased, in all confine pressure conditions. The analysis
result of the pullout resistance parameters confirmed that the pullout resistance was greatly influenced by the adhesion
compared to the interface friction angle, as the fines content of the ground around the pile increased.
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Fig. 1. Testing device for pullout resistance evaluation of model pile
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Fig. 2. Confine pressure generator
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Fig. 3. Conceptual diagram of confine pressure distribution

Table 1. Soil properties (You et al., 2018)

Soil classification Properties
Gs 2.63
Cy 2.1
Sand
Cy 11
USCS SP
LL(%) 394
) ) ) PL(%) 31.3
Fine—grained soil
Pl 8.1
Us.Cs ML

A EEA B AYES] 35 A4S Table 19] bkl

who} e, 3 WS /1% Q7 You et al, 2018)%
Fol AR AR 08 8 A L Ak ARueEY
32 olgto] oF 80%¢) AT} HES skt

2RUT WY foksiu, Ex sie] 240 Ko7
SEEMEES SLES e
5 YRS Fol=E o] g3lel AXA|IL, WE F9] F
ARS % chshn #Aa ANk 245 BN
Ao] BE WEAS BEAL 5 YT AN 57
AP AL o] AAST ATEL U BET
BE QRS 4L ol gl AR

753t HEE o]85le] Imm/minO®  Z-88tg o,

N
|
lo
rO
2
e
o
N
N
o
(ﬂig
i)
=
S
™
U
I
X
=
2
—
it
o



golo] QIUBLE W AIWNIS AZTAHYou et al,  F ARE BFAE ARG O, FEUY] G B
2018). Fig. 45 £ BaARe] Be el ook A5] 9 Zzkel QA Al 37 At e =
£ z #, £ AT 5 1870]2

A5} Table 2% # Al9]

(b) sandpaper sticking on
model pile

~ —r E"

(i) overburden measurement (j) data logger link (k) pullout force (I) data measurement

Fig. 4. Pullout test procedure and measurement

Table 2. Test cases

Case Fines content (%) Overburden pressure (kN) Confine pressure (kPa)
FCO00—-C05 6.13 50,0
FCO0-C10 0 12.54 100.3
FC00-C15 18,87 1499
FC05-C05 554 50,0
FC05-C10 5 1.37 100.2
FC05—-C15 1715 150.2
FCO7—C05 5,00 50,1
FC07-C10 7 10.24 100.2
FCO7-C15 15,48 150.2
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Table 2, Test cases (continued)

Case Fines content (%) Overburden pressure (kN) Confine pressure (kPa)
FC10—-C05 4.61 50.2
FC10—C10 10 Q.46 100.2
FC10—C15 14,31 150.2
FC15—-C05 431 50.4
FC15—C10 15 8.82 100.0
FC15-C15 13.38 1501
FC20-C05 417 502
FC20—-C10 20 858 100.0
FC20-C15 13,08 150.4
500 500 500
E —FC00-C05 = —FC05-C05 E —FC07-C05
£ 400 N -~---FC00-C10 ij 400 | ~-FC05-C10 2 400 | ~-FC07-C10
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Fig. 5. Results of pullout test by fines content and confine pressure
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pullout resistance
Pullout resistance parameters
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Table 3. Summary of pullout resistance parameters by model test
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