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Estimation of Slime Thickness of Bored Piles by Using
Borehole Electrical Resistivity Method
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Abstract

The slime, deposited in the bored pile due to falling soil particle, reduces the bearing capacity of bored pile and
thus the stability of construction also decreases. The weight pendulum and iron have been used for estimating the slime
thickness based on the subjective judgment and thus the previous method has a limitation of reliability. The objective
of this paper is to suggest the method for estimating the slime thickness by using characteristics of electrical resistivity
as scientific method. The temperature-compensation resistivity probe (TRP), which has a conical shape and the diameter
of 35.7mm, is applied to the measurement of the electrical resistivity in the borehole during penetration. The field tests
are carried out for estimating the slime thickness in the application site of bored pile. The slime thickness is calculated
through the difference between excavation depth of borehole and measured data. Furthermore, the laboratory tests are
also conducted for investigating effects of casing, time elapsing and relative density by using the specimen of slime.
The laboratory test supporting the suggested method is reasonable for determining the slime depth. The paper suggests
that the electrical resistivity method may be a useful method for detecting slime thickness and the method is expected

to be applicable to various sites of bored piles.
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Fig. 1. Weighted pendulum: (a) photograph, (b) schematic drawing.
The units are millimeters
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Fig. 2. Temperature-compensated Resistivity Probe(TRP): (a)
schematic drawing, (b) photograph. The units are milli-

Thermometer

meters
Data acquisition device
=2
LCRmeter | i :
=
. g o |
o
—
R =" [ ]
 — o O©
o o
\—1 Lc Lp Hp Hec o O
@) (o)
o lp & e ﬁl

—=-- Shield mesh

Cable from outerelectrode '
== Cable frominnerelectrode '

------ Cable from temperature sensor

/ Insulator
Inner electrode :
f s

"Quter electrode

-
|
1
i
i
|
1
i
|
i
|
1

Fig. 3. Measurement module and configuration of TRP. The
parameters Hc, Hp, Lc and Lp denote the high current,
high potential, low current and low potential, respectively

HIXE JIHE 226 SYEHEUES| S2UUS SN I 53



S AZe] Hake W7149] BAE Y5 4 YES
42} A 3] Z2(four terminal pair configuration method)
oz Mol Aol oItk & Fig 33 Zo] &
4719 A= = 27)= FA)1Z=H(Inner conductor) O &
High Current(He)9} High Potential(Hp), L™ ] 271 A
=2 Low Current(Lc)?} Low Potential(Lp)Q] |54
(Outer conductor) .2 FLEE T EGF A7 WAL &
= wslol wel oleo] WY} Pekd AZe] He
S A7) e 2P Aole) LEg o] galo] it
Ex] ®AF| ok Skch(Jung et al, 2011). o]& $|5}o] TRP
ol £EZ HMAS T olyo] ool FHLEE

BSskn WA 5 UES SHck

ot

3. HYAH

TRPOA 24 47|43 4he Lwrh BAk
HAFOR FABLES cheal 2ol 271K]9] BAAY
2 ApHoE WS A4 A7 HAT
A 28l A7 AR 50 WS BE] E R
AR g W AT chea ek

A7V habAe] SAmR ope A2l AHg
3k men ga A, Aol do] 5 71584

ol

Z
oL r
S E
i)
off
K1
=2
=)
ru
ox
>,
L
mlm
=
i
ofi
ol
rr
f
N
R
o :

fr &
o
acs
o
B
re
re
-
2
o)
|
204
re
-
2
>,
m (
i
ol
k1
30,

- 85to] BSatgct TenE 474
b} 217)4] 43S Fig. @)%t 2ol Agulaaz o
Ehton] f4oms A ()7 2ok

54 E=REtESe =28 H29d HI3=

1000 ¢

]
-
o
o

T

plC2xm]=0.083- R[Q)]

’

Resistivity p[Q>m
o

N
T

0.1 1 10 100 1000
Resistance R[Q)]
(a)
60

(%))
a
T

“mg. ARIQIF0.186-AT"C]

u.
n ..-

Resistance R[]
(o2
S

45 1

40 1 1 1
10 20 30 40 50
Temperature T[°C]

(b)

Fig. 4. TRP calibration for field test: (a) electrical resistance-
electrical resistivity, (b) electrical resistance-temperature
(Input voltage: 1.0V, frequency: 100kHz)
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Table 1. Field test results

Pile No. | E/@Pse time after casing | Excavation depth | Measurement depth Slime thickness (m) Mechanical
' installation (min) (m) (m) TRP | Weighted pendulum Pumping
33 15 66.5 66 0.5 0.4-0.5 after
124 90 63 62.1 0.9 0.5-0.6 after
83 103 57 491 7.9 6.9-7.0 before
141 130 62.5 61.4 1.1 0.5-0.6 after
96 150 57 56.2 0.8 0.4-0.6 after
38 240 61 60.2 0.8 0.5-0.6 after
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Table 2. Properties of slime

Material property Slime
Specific gravity Gs 2.674
Maximum void ratio emax 0.981
Minimum void ratio emin 0.779
Unit weight y [kN/m’] 13.975
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Fig. 8. Schematic diagram of laboratory test: (a) chamber, (b)
casing installation, (c) top view
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