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Deposition Regularities of Calcium Carbonate on Microbial Grouting
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(1. School of Civil Engineering, Shandong Jianzhu University, Jinan 250100, China; 2.Key Laboratory of Building Structural
Retrofitting and Underground Space Engineering of Ministry of Education Shandong Jianzhu University, Jinan 250100, China)

Abstract: In order to reveal the deposition regularities of calcium carbonate in the crack and improve the
sealing efficiency, ten groups of grouting tests under gravity in concrete split cracks were conducted. The
test parameters included different volumes of bacterial liquid, whether the bottom pasted bacteria liquid fil-
tered layer(medical cotton) at the bottom of the crack, or the bacterial fixation liquid is poured into the
crack before grouting. The results show that the more bacterial liquid poured into the crack, the more effi-
cient it is for repairing cracks. The calcium carbonate is [irstly formed at the bottom of the crack in the
specimen which has the bacterial liquid filter layer at the bottom of the crack and calcium carbonate is first-
ly formed in the middle and lower part of the crack in the specimen which has no bacterial liquid filter lay-
er. The specimen filled with the bacterial fixation liquid before grouting has more repairing efficiency than
the specimen that is not filled. With the increase of grouting cycles and depths of crack, the thickness of
calcium carbonate in crack inner wall is increased. Calcium carbonate is more likely deposited in the rough,
high vertical inclination and roundabout internal wall of the crack.
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Table 1  Test design for sealing cracks by microbial grouting

Amount of Whether bottom Whether bacterial
Group bacterial pasted with fixation liquid is
No. liquid bacteria liquid poured into crack

(by volume) filtered layer before grouting

1- 0 Yes Yes
27 21 Yes Yes
37 6:1 No Yes
4° 12:1 Yes No
57 2:1 No Yes
6° 6:1 Yes No
7 12+ 1 Yes Yes
8~ 21 Yes No
9° 6:1 Yes Yes
107 12:1 No Yes
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Table 2 Average water seepage rate of each comparison group ml/min
N“mcbyecrle‘;ftfnr::ti“g 1% 2° 3% 1% 5 67 7% 8¢ 9% 10°
0 2753 2 356 2543 2837 2367 2156 2 867 2474 2 567 2678
1 2759 2165 2295 2034 2282 1889 1947 2 364 2043 1996
2 2742 1943 1945 1157 2195 1531 1039 2216 1486 1251
3 2750 1853 1733 519 2089 1156 407 2023 946 635
4 2746 1689 1405 0 1975 701 0 1788 358 0
5 2741 1255 1038 1846 221 1499 0
6 2743 889 459 1724 0 1172
7 2740 455 0 1571 796
8 2737 0 1283 375
9 2732 954 0
10 2736 548
11 2732 0
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Table 3 Production of calcium carbonate in cracks g
chbyirlejftiir;):“ng 1¢ 2- 3¢ a* 5° 6° 7% 8* 9¢ 10°
1 0 2.6 3.5 5.1 1.9 3.0 5.3 2.2 3.6 4.0
2 5.5 6.3 11. 9 4.1 8.0 11.5 4.6 8.5 11.2
3 0 8.1 9.5 18. 1 6.7 13.7 17.8 7.4 14.7 16.3
4 0 12.7 12.6 23.7 9.3 18.5 25.5 10.9 20.6 21.1
5 0 16. 4 16.4 12.5 22.7 14.0 26.1
6 0 22.3 20.3 15.7 27.5 18.3
7 0 28.2 25.9 18.9 24.8
8 0 32.0 22.4 29.6
9 0 26.6 33.4
10 0 30. 2
11 35.6
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Fig. 2 Calcium carbonate deposition thickness in cracks

with different grouting cycles

T TR 5 ) 2 S 55 IR A s LR I AT P TR
TE 2 Bk TR 45 ) 7F 24 4% T IR AR K.
2.3.3  uEpNRERLRE

S 5% D HORLRS B R B i) 28 4 P A IR 5 UL
& B VE T — A R R B 7
AR 1) 24 4 , L PN RE R RS B 5 A — B0, KRS B 19 K []
SR TR TR B A6 258 NI R IR &1 3 O T s A 4k
DAL BE I it 2 S5 DY BE T o8 1 il 12 465 0 AR

&L 3 1T LA - % T RLRE 3 o S W i 4 4
ST X5 A A T RS FEE I B R S 2B A 5 T R R R
Sk RLRE 1) 224 45 o 72 00 141 53 Ak 1) e TR 45 T AR JSE B 378 K
T A5 s 1 605 U LR . 3k g PR oA [ AR ST 1 1 A

(a) Smooth

(b) Rough

3 TR R (1 2R 4% T 0 ik 12 S T AR JRE

Fig. 3 Calcium carbonate thickness on both sides of cracks with different roughness
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(a) Cracks with vertical inclination
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(b) Cracks with roundabout
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Fig.4 Sketch map of vertical inclination and roundabout cracks
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