% 46 5% 5 M AR E I IR FROP E L Vol. 46 No. 5
2024 410 A Journal of Civil and Environmental Engineering Oct. 2024

5 565 B 7 0 AR e &5 0 LR RE IS 53 P i S

TR R IR B AE A AR
(FHXFa EARATEZ; b AEMAXL, LK 100084)

W OE.mADFIFHERSARMICP)E R TAKEE LA H8 H F R, 12 MICP i& 4 ) £ 4
OB HARFARBNALENETLZRNA, L= EHm T MICPRRG LR, #47DRF (AR
Sem &A1l em)fetm k(A 425 em. & B 100 cm) & 4 X A 89 MICP — 3k 3 % 3K I fo 75 iR 3R 38
K I IR A RACHS A T4 7 A 45 R 5T MICP A7 40 R 3 A2 Fe MICP i 25 27 LA H 3 4 89 %ok
MICP 455 L X B R 454 S Ao B th 3 R IR XA Z R AW, 5 A4 A 45 R A0k, L 45
B A 45 R T A By AR I 2 KL, B & B BR A5 R E R r v v 38 ke M ) MICP IR 25 2 1 44 475 i
RIEZH R E T CBASAE A 45 R T M % MICP & 1L B it £2 |, AR B IR ik b Jk & 09 o ik & |
BRHRBERET RS BAERHEBESETEMICPIRED LM THERESR AHTRS
MICP iR 4 2) X 4 #4935 4 M

R AN HF RIS AR (MICP) ; MICP I 25 8 £ A4 45 R ; s BR 45 4% £ s L R 78 JE
RESES TULML XHkERES A X EHE:2096-6717(2024)05-0057-07

Effect of calcium sources on uniformity of bio-cemented sand
materials

XU Xichen®*, GUO Hongxian®, CHENG Xiaohuf®, QIAO Jing®, DU Jianhang®
(a. School of Civil Engineering; b.Office of Construction and Campus Planning, Tsinghua University, Beijing 100084,
P. R. China)

Abstract: Microbially induced carbonate precipitation (MICP) technique is one of the promising methods that
can improve the mechanical behaviors of the sand materials via the precipitated calcium carbonate crystals.
However, the uniformity of bio-cemented sand materials is a vital problem and hinders the engineering
applications of MICP technique. This study explores the effects of calcium chloride and calcium acetate on the
MICP process and the uniformity of bio-cemented sand columns (3 ¢cm in diameter and 11 cm in height, 5 cm in
diameter and 100 cm in height) treated one batch of MICP injection. The calcium carbonate content and
unconfined compressive strength results of bio-cemented sand samples demonstrate that the calcium acetate can
enhance the length of the cementation path, improve the calcium carbonate distribution along the grouting
direction, and reduce the strength differences among the bio-cemented sand materials. Combining with the

results of ammonium and calcium 1on concentration in the solution environment, when the calcium acetate acts

W75 B #8:2023-06-29
EEWHE:HEKAKP#IEA(51978381)
EB B AR R (1994 ), &, Wi, FE N Gis + TS, E-mail: xuxichen2017@163.com.
A GEEIEE ), 2o, M5 61, 44 S0, E-mail : guohx@tsinghua.edu.cn,
Received: 2023-06-29
Foundation item: National Natural Science Foundation of China (No. 51978381)
Author brief: XU Xichen (1994- ), PhD, main research interest: geotechnical engineering, E-mail: xuxichen2017@163.com.

GUO Hongxian (corresponding author), associate professor, doctorial supervisor, E-mail: guohx@tsinghua.edu.cn.



58 + K5 33¥ L4

FAROF & L)

% 46 %

as the calcium source, the rate of MICP reaction is slower than that by calcium chloride, benefitting the

transmission path of the undecomposed urea and the free calcium ions, thereby improving the uniformity of bio-

cemented sand materials.

Keywords: microbially induced carbonate precipitation (MICP); bio-cemented sand materials; calcium source;

calcium carbonate content; unconfined compressive strength
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Fig. 2 The particle size distribution curve of silica sands
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Fig. 3 The concentration of calcium ions
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Fig. 6 The calcium carbonate content results of bio-cemented

sand samples with 3 cm in diameter and 11 cm in height
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