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Abstract: The heterogeneity is a technical problem for MICP-reinforced foundation. The electricity resistivity of a
MICP-treated calcareous sand foundation is experimentally studied using the selft-developed multichannel measurement
equipments. The effects of bacterial solution and cementation solution on the amplitude and variation law of electricity
resistivity are investigated. The spatial differences of the MICP treatment effects in the calcareous foundation and the feasibility
of using the electricity resistivity to monitor the MICP reaction process are discussed. The test results show that the electricity
resistivity of the calcareous foundation is affected by the density, bacterial solution and cementation solution, among which the
effects of cementation solution are the most significant. The electricity resistivity firstly increases, then decreases with the
increase of MICP treatment times. The deeper soil has lower electricity resistivity than the upper soil. The electricity resistivity
increases after the seventh or the eighth treatment. The reason for this phenomenon may be that the pores in the soil are
gradually filled by the generated calcium carbonate after the repeated reinforcement, and the ion exchange channels in the soil
are reduced, leading to an increase in the resistivity. The influences of calcium carbonate-filled pores on the resistivity are
dominant at this time.
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Fig. 5 Electrical resistivity versus biotreatment duration under different biotreatment times for first layer of foundation



248 " + I B % #® 2024 4E
eI E, BEEHM. 1 73 BRNTHANER Gy KB N R B 1 B8 5 S S RTE 8 N A Bk BR S T
B, HEERR, WHERIRERMK. PLEg TEIE K, TEIEKSEEE R D EIEAKENKE 5K

BB, VHEENERM B, BARE RIS A 2 LT
HAE ) SR BT PR Y, UTRISGE T FE PH R
DUAE DN B s AT S G EE, &3t 4 h
FEAAEDINE, FFUREN RS, U]
SR BN == W e 2 ) A e G e NS G X
J7 TH Bz = T e EANRMR 2 h A, & MiE
AR BE R T — 8, RIS AERE, N
Sof AR L SRR N . BRAN,  FEVEN R SRATEE B
B, WPHRS HBUE R BT, X2 R8s

R, HHATIEYE HAKTETTIREMR, BERKR, '
BB PR LT, XA ILRAE 12 U0 oA RT O

23], mE SERTLEH, TR LT 8 Yo
[, "2 B PHEHIAS I B AR e, T /N, B 8 K

[ e X AR PR %, T RAVCOR S 8 i) -4
T3 SRR TR ARG R 8 2 A, B AT N 2
ASTEF 0 [ B PR

K 6,7 958 R ANES = 2 A HR BEL R B ] i
() RN [ B AR A T L. W DA R, 36 BRI

10°r o FLHLA 6200 o LA o FLHLBAT
o HHEN o " HiFHE!
5000 - o "I RH A} o *3HIEHE}
1 3 L L
s 9 L] [
e} g 3800 o 6HIBAE! o “oHIEHE}
3 kv o *7HLBHE! *TH AT
g g
Bl Bl
[ ]
L HHL
102 I ! ! I | 200 I 000000 |
0 5 10 15 20 25 0 5 10 15 20 20 25
Bt /8] /h il /h
(a) SE1%mE (b) S22y mE
o #1HIBHET o *1HIFHET 2200
o B4t o "HIfHET
LR o “3HiHE} __ 1800
g ° zmmﬁ g : jg%gﬁg £
5 ° o S
S g S o forifer G 1400
# © #THaBH4 M © #7dipHET #
Z = = 1000
gl K] b
- 600,
il
llc.ncctlllll' . !33 33 i . .
10 15 20 25 10 25 25
B &) /h ﬂ'ﬂ'_l/h
(d) SagimpE (e) HEsymE
o #1HifH4} 2800 o #1HIRH4F 3650
o o B4 o “2H1fHE]
o #3E Rl 2200 o *3HiH LT 2950
g i i1 cosad  F
© ° 3 . ©
g o *6HIfHA} <} 1760 o *eHLEHEt g 2200
Y o *7HBHEF vl o *THIRHE} Y N
= = 1240 = 1550
® (] - P2
H 850
!lf!llliuatg
1 1 1 | 200 1 1 ] 150 J
15 20 25 0 5 10 15 20 25 25
B & /h il /h
(&) SETYCHNE (h) B8y
'?Eﬁﬁ 5200 . '?Emﬁ 6200
e # L)
o #3HifHf 4200 o o «3@2’%# 5200 €o o #3H1fH4f
= o 44l ) 4% © #4i & T oo o "4 fHEl
S o *sHigH £ $ 3200 o? ° #sHiHEf § 4200 gagee o “sHiff
e o fGHIEHE ¢ o o #EHIEH £ g ,’ o fGHIEHE
® o 7R B4 % o o #7e 4t 3 3200 e o *THIBE!
= = 2200 ’ﬁ.’ = i
E e 0 = 2200
TH T 1200 %m::::;'“ 1200 hn‘“"'"
”""‘Iii' . 50, | 2 332!,""{“ . 560 | ooooqoo. ! ,
10 1 25 0 5 10 15 20 25 0 5 10 25
i jE] /h i jE] /h B‘fl"J/h
(3) ZE10%meE (k) SE11mE (1) Zg123mE

& 6 FREIMENR BT %= = B &pE I E R a2 L

Fig. 6 Electrical resistivity versus biotreatment duration under different biotreatment times for second layer of foundation
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Fig. 7 Electrical resistivity versus biotreatment duration under different biotreatment times for third layer of foundation
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Fig. 9 Electrical resistivity versus biotreatment time at

different soil depths
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