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Study of electrical resistivity and strength characteristics
of zinc contaminated soil solidified by cement

ZHANG Shao-hua, LIYi, KOU Xiao-hui, DONG Xiao-qiang
(College of Architecture and Civil Engineering, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract: The standard sand and ordinary Portland cement were selected as the experimental materials to prepare the samples of zinc
contaminated soil solidified by cement. A series of tests was conducted to determine the unconfined compressive strength and
electrical resistivity of the prepared samples. From these experiments, the effect of the current frequency on the electrical resistivity is
investigated, and the influence of zinc ion concentration and curing time is also discussed on the delayed coagulation of cement, the
electrical resistivity, unconfined compressive strength, the electrical resistivity and unconfined compressive strength. The results
show that the electrical resistivity decreases significantly with the increase of current frequency, especially when current frequency is
lower than 50 kHz. With the delayed coagulation influence of zinc ion content on cemented soil, the strength always grows slowly
with the increase of zinc ion content but when the zinc ion content is up to 500 mg/kg, the delayed coagulation is abnormal. Both the
electrical resistivity and strength increase with the increase of curing time, and fluctuate with the increase of zinc ion content. The
electrical resistivity reaches a minimum and a maximum respectively at the zinc ion contents of 50 mg/kg and 500 mg/kg, and
strength reaches a minimum and a maximum respectively at the zinc ion content of 100 mg/kg and 500 mg/kg. There exists a good
linear relationship between electrical resistivity and unconfined compressive strength in different curing times.
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Fig.1 Particle size distribution curve of standard sand
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Tablel Main chemical compositions of cement

241k oy 22 Rk oy
/% /%
CaO 64.03 Na,O 0.07
Si0, 20.96 K,O 0.55
Al O3 498 SO; 2.60
Fe,0; 3.22 At 229
MgO 130
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and current frequency (t =14 d)

AT k2 U I AR 0] KU L L L R T
e, LA =14 d. BEE T C =250 mg/kg
), KA IR R KR PR AR R 5T
2 h R LA R =50 Hz I 7KJe T H
FHEAE RS, Sl B AR T f = 50
Hz T M B (2 &, BE A5 AN (RS0  1 HufH 42
(AL, ATLLE I, MIEL 50 Hz, 24K 10° Hz
i, HBLRBRR T 13.6%2%, T2 KA 24,
H A 2 68 1 B 2RI 5 R P AU L AT 4
P,k DA A I Ik R I FE N 1 FE B R T DL R e e

ARIARALI 2, NI AT AR YRR Ve LA B H AR
AR S [ L L 0 AN AL (R 1) i SCRIR[13]
SERAE AT A A X PERZAK 1 KT . A
B, P s AR, SR, BdEA
R, MELLA MRS LS e SR AG,
S AW, REBEA S, D, W A B AR50
ZRE L5 R I AN VAT I W I B 440

®2 HEERE

Table 2 Rates of change of electrical resistivity

S pr Ap (Ap/pso)
/Hz /(Q+ m) /(Q+m) /%
50 21.79 0.00 0.00
100 21.67 -0.12 -0.55
500 21.40 -0.39 -1.80
1000 2128 -0.51 -230
5000 20.96 -0.83 -3.80
10 000 20.79 -1.00 -4.60
50 000 20.32 -1.47 -6.70
100 000 20.07 -1.72 -7.90
500 000 1931 -2.48 ~11.40
1 .000 000 18.83 -2.96 ~13.60
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Fig.3 Relationship between rate of change
of electrical resistivity and frequency
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Table 3 Strength variation of cemented soil in different curing times and different contents of zinc ion

C t=3d t=7d t=14d t=28d t=60d
/ (mg/kg) qu/ MPa Aq./ MPa qu/ MPa Aq./ MPa qu/MPa  Agq,/MPa  ¢,/MPa Aq./ MPa qu/ MPa Aq./ MPa

0 2.10 0.00 4.10 0.00 4.80 0.00 5.80 0.00 7.80 0.00
50 2.40 0.30 4.20 0.10 5.70 0.90 7.20 1.40 8.00 0.20
100 1.40 -0.70 3.80 -0.30 5.00 0.20 6.00 0.20 7.90 0.10
250 1.44 -0.66 4.00 -0.10 5.40 0.60 6.20 0.40 8.40 0.60
500 1.50 -0.60 4.10 0.00 6.40 1.60 7.40 1.60 9.30 1.50
1000 0.58 -1.52 1.80 -2.30 3.40 -1.40 6.40 0.60 9.10 1.30
2500 0.23 -1.87 0.60 -3.50 0.76 -4.04 0.97 -4.83 1.32 -6.48

i Aq, =4, =Gy

gt
—-— =3d
—— =7d
—— =14d

Aq./ MPa
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Fig.4 Relationships between unconfined compressive
strength variation of cemented soil and content of zinc ion
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Fig.5 Relationships between electrical resistivity
and curing time
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Fig.6 Relationships between unconfined
compressive strength and curing time
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Fig.7 Relationships between zinc ion content
and electrical resistivity
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Fig.8 Relationships between zinc ion content and
unconfined compressive strength
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Fig.9 Relationships between unconfined compressive
strength and electrical resistivity
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