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Effect of Relative Density and Fines Content on Pullout Resistance
Performance of Drilled Shafts

+ = 74 You, Seung-Kyong z 7 % Hong, Gigwon

A o g Jeong, Minwoo A3 F Shin, Heesoo

o] F Lee, Kwang-Wu + A = Ryu, Jeongho
Abstract

This paper described a results of direct shear test and pullout test by using soil supported by drilled shafts in order
to evaluate the effect of relative density and fines content on pullout resistance performance of drilled shafts. The result
of direct shear test showed that the variation characteristics of internal friction angle and cohesion could be confirmed
quantitatively. The result of pullout test also showed that the effect of relative density and fines content on pullout resistance
performance of drilled shafts was confirmed. That is, the contribution of the internal friction angle and cohesion of soils
on the pullout resistance performance of drilled shafts was found to vary, when the fines content was about 13% based
on results direct shear test and pullout test. Therefore, at design of drilled shafts, the effect of skin friction resistance

should be considered on the influence factor of strength parameters (¢—¢) according to the fines content of soil.
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Table 1. Soil properties

o | | = < | o | -

i DX RS RA =S Pt by =
3

T

o

o

fou

NNl «
S S RS R RN B )
ClOICla| L 4% v
o | =)

15 3
[}

=l e g
(%] © m
« n o)
o |

= ()
o =
(5] [
¥R Wb
HpPsBE
;O.IﬂvAOE)A)A 1_
= o o o] I
I = Y
ﬁ.._l_nanﬂno.ALll
ooy X oy WS
_mouf%%u%& oy
ol e E Mo
L_L%@Aﬂnbd.__o
]Eﬁ.%m_ﬁz o do
T = B
Umﬂ__m._me.om@_z_i
‘.W.WWLUEHE‘Hl‘_E_E/O
Ly ~
poloxduxoﬂwo)w
X B o=y S
LvEEf]F__O EOO&
H.Mﬂ;oo#oumo S X
o ~ =N =F 3
Iﬂﬂuao uﬂu__6,
M?%%%ok_eﬂo =
L.EO HEHL‘%AO_.
1 JW”ﬂqﬂ
e g 7o BF Mo |
ﬂ%%@i@rOE
X R o S
BT ORI e np AR E T

100

P
T T T w
-
-
F ie
IS
F v
S
P T T R S S S S -
O 9 o 9 9 © © © o o
d © N © O ¥ ® N -«
(%) 48uly Juadsad
-
T T — T o
IS
F =
IS
F I«
o o S S o
O 0 o 9 9 © 9 © o oF
d ® ~ © B ¥ O N «

o
o
-~

(%) 4auly JuddIad

Grain size (mm)

Grain size (mm)

(b) Fine-grained soils

(a) Sand

Fig. 1. Grain size distribution of soils
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(a) Preparation of sand and fine-grained
soils based on weight ratio

(d) Assembly of shear box

(e) View of direct shear test

Fig. 2. Procedure of direct shear test by fines content

Table 2. Direct shear test cases by fines content

Test condition
Test cases Fines content Normal stress, o

(%) (kPa)
DS-05 5
DS-07 7 50
DS-10 10 100
DS-15 15 150
DS-20 20

3% Note; DS—no.=Direct Shear test—Fines content
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Fig. 3. Testing device for pullout resistance evaluation of model pile
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Fig. 5. Pullout test procedure of model pile & measurement (Continued)
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(g) Load cell for pullout force measurement (h) LVDT for pullout displacement measurement

(i) Measurement instrument

Fig. 5. Pullout test procedure of model pile & measurement

Table 3. Pullout test cases of model pile by fines content and relative density of soil

Cases Fines content Relative density | Skin mgterial Pile diameter | Embedded depth of pile | Pullout ve!ocity
(%) (%) of pile (mm) (mm) (mm/min)
PO—-05-40 40
PO—-05-60 5 60
PO—-05-80 80
PO—-07-40 40
PO—-07-60 7 60
PO-07-80 80
PO—-10-40 40
PO-10-60 10 60 Sandpaper 50 330 1
PO-10-80 80
PO—-15-40 40
PO—-15-60 15 60
PO—-15-80 80
PO—20-40 40
PO-20-60 20 60
PO-20-80 80

% Note; PO — 1% no. — 2" no. = Pullout test—Fines content—Relative density
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Fig. 6. Results of direct shear test by fines content (Continued)
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Fig. 6. Results of direct shear test by fines content
Table 4. Summary of strength parameters by direct shear test
L Test cases
Classification
DS-05 DS-07 DS-10 DS-15 DS-20
Fines content (%) 5 7 10 15 20
Internal friction angle, ¢ (°) 31.9 31.3 28.5 26.3 25.3
Cohesion, ¢ (kPa) 1.58 1.69 1.78 1.89 2.51
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