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Tro FTKIEK « RAKD I & B ESRG (HANNA H
DiST5) |2 L » THIE L7z, L&, Jerk & Oxt IR,
AGEREHEH LTz,

HEfgal kel & L CiEmEA N 25 Lz, %
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38% Th-o7-,
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FREATEAR (0.3 mm RO 2 » > = (THTEERER AR % Y
HIAERTIEME B XTI b0) ZHEH L, Fig 1(b)

Table 1. (a) Physical properties of mud fluid and tap water used in
this study. The viscosity and surface tension of mud fluid

are relative values to tap water. (b) Four settings in our

experiments.
ﬂ Density 1.16 g/cc
Mud fluid Viscosity 6.2
Surface tension 1.2
Resistivity of fluid 4.6 Om
Tap water  |Density(g/cc) 1.00 g/cc
Resistivity of fluid 77 Qm
b | _ _ Fluid
. Grain Porosity
Experiments Type | Resistivity
1 gravel+sand 42% Water 10 Om
2 gravel+sand 42% Mud 3.40m
3 sand 38% Water | 9.1 Qm
4 sand 38% Mud 3.30Qm
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RrCh v, P43 Q, M 03ETh o7z, [
CHllEY AT D& RWT, 3BT % 200 cc DKIEK
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0 400 Hz R ORI & /N S UWMETH - 72 (190.7 )
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Fig. 1. (a) Photograph at resistivity measurement of a sediment
sample. (b) Sample holder and arrangement of Cu-CuSO,
electrodes. The inside dimensions of holder are also
displayed. A blue cuboid represents the unsaturated sediment
with volume of 200 cc. Brown meshes indicate the Cu-CuSO,
electrodes; HC&LC=current electrodes, HP&LP=potential

electrodes.
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NETEHA LT, ZORENE, AKIEIK 200 ce (2 L CHRIE

L 7= 400 Hz RO HUPUIE &, SRR THRIE L7z F UK
HEARDHIIUE (Qm) DN LEN LD THD, Z
DGR EI) E 9 MR 272012, HHLHIE Ok
FEHEY I 2L —va Yy THELE, 22T, 3K
TEREES I 2 —Y 32 Y 7 kb “3ddexh” (Spitzer,
1995) % FHW T, Fig. 1(b) DFLEF (200 cc) « %% - $ A
VaZBEE T ARICRBE L, ER - BaROmLER L
G A > > 2 OEEHUTZENZEI 10° Qm, 10° Qm & RE
LT, Fig. 1(b) DL I ITHIA v > = ([TEET D ERE L
7o T ORER, MIEHHUEOK 0.05 523 5B &
RHZ LR LT,

ABEFE T, REtoki Qf) & MK (K- B
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BIE L, FEBR -2 T, JIEAWTHh 228, MR
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NIRE SN2 T,
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HERE R % Fig. 210 F &7z, fIFIEE 0% R LRI,
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Fig. 2. Observed bulk resistivities of unsaturated sediment samples

filled by tap water or mud fluid.
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Fig. 3. Relationship between saturation and bulk resistivity at each experiment. (a) Sand and gravel mixture, and (b) sand

only. Regression lines are based on the Archie’s law (equation (1)). Coefficient of determinations, R’, are also printed.
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LT ENRENT, UL, ARIOJERMES (1) XD
7 —F—ORTHHATEDLZ LARELTWS, 2T
/N REE RO TRIERE R 2RO L2 A, TRk
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Z U CRRIRAE ¢ 12 L A RERCOTIMT ) (305 2 TH)
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IKOFEIESNL 00728 Nm 72 DT, =18 ETH 5, I
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ThHhAHGRET H, & 51T Table 1(a) 725, JEAKIZONT
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Relationship between resistivity and saturation of sediments containing highly
viscous pore fluids

Kenta Kimura™", Tada-nori Goto ~, Tomoki Maeda", Takaharu Yamada~", Kenji Hagiya"

ABSTRACT

Subsurface resistivity structure is useful for discussion about distributions and movements of underground fluids;
however, the effect by fluid viscosity on the resistivity of strata has not been sufficiently discussed. In this study,
we infiltrated highly-viscous mud fluid into sediment samples in the laboratory, then investigated the relationship
between mud fluid saturation and the resistivity of sample.

River-bed sand, mixed with gravel and fine sand, was used in this study. As a result, the mud fluid samples
indicate resistive feature at low saturated condition, higher than the samples filled by tap water, and have the larger
saturation exponent. Based on qualitative discussion, the behavior of non-Newtonian fluid (Bingham fluid), which
restricts the capillarity of mud fluid, seems to be the major cause. It is suggested that pre-survey investigations of
characteristics of fluid and the relationship between saturation and resistivity through laboratory experiments are

required, when high-viscosity fluid is the survey target.

Keywords: viscous fluid, mud fluid, resistivity, saturation, Bingham fluid
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