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O AR 190 mL 1 1. 5 mol/L % Urea ¥ 380 mL, HBEARCA 30 CHEE K 1, 4 20 min JHHL T
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1.0 M LS E R B R F (g S5 2 B, WiE T 1120, WEEMIERET 5.2%,
BRI BmE T 1L 500, B R B s B W BT AT RS AR BT B 5 A 9 B R 4 R B K
PNIIEG A S EEY: S N (RN

B 1.0 M RESE AR TR BT P Do 5 5 3 R A He A, 94 T 4020, IR fdR S T 18.5%,
FRNEE T 32100, FE R TRk B I K+ 7E 85 BT s e 0 0 RO b IRFEAEE R R B AR
T R A R TR AR, kR AR BRSBTS AT B R A5 A T A B R S A R 1Ak A TR A A R A
R UKL [A) B4k 7 AR I WS g B v DT P R 48 A RN 2R 4
3.3 =ZmaEKkARE

H=m kA AR R .m0 MG 1.0 M S5 =35 19 3L 7Y = 1) [ ik 7 i 22 ih 2k
EICangk 6, B 9— K 1D, il B b XA = m MK 07 . B AT T S5 m S 3 5 )7 In] . & B T RS
T#4] A 22 A5 5 18] RVEG IS 1) e 4 2 B0 0 = i) i Bk g Ao R ol 4 PR o 3 O 1 B2 K T K T 22 A NG IS A
RERK 10 2247 SR O 1) B K 0 B H i . 32D S AR s S A S B T [ R SRR P S BOR RL 4 1] S
P 5 ARLE A SR DURRAE TR 772 A 00 45 1) S PR AR AL, 9 LA A5 38 1 1) B2 ik 0 5 22 A 1) RIS 7 1) g ik
T 22 K, T E T K 1 8RR TA4H 7
1) MR 5 7 e BE K . T 22 A5 07 T85O 1 R K L
FEAHE. 140 |

1.0 M &b 8 1. K I 1 9 0 ik g 4 il 120 |

FHET 20%,23%: B +1.0 M ESSRTETT KTFIm £ 100
MOl 5 R BT 29%.32% . Ik R AR B gl
X3 ® ol
%6 ZEBKA 0 —— EHAA
—— H§EAM
. EHAE Al R N — FEAT
= Whk S /kPa BBk J1/kPa WK 3 /kPa
Ea 150. 08 83. 33 93.75 Oo 2(-)0 460 6(I)O 8(I)O
1.0 M&ME  120.00 63. 25 72.32 i8] fmin
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An Experimental Study of Handan Strong Expansive
Soil Enhanced by Bacillus Megaterium

QIN Yong-fu, LU Wang, YUAN Meng-xiang,
SHEN Tai-yu, LI Xian, WANG Shi-ji

College of Engineering and Technology , Southwest University, Chongqging 400715, China

Abstract: Expansive soil is a kind of widespread highly-plastic clay soil that is sensitive to the wet and heat
changes of environment, which easily causes cracks due to the swell and shrink. To reduce the free swell-
ing ratio of expansive soil and improve its shear strength, the microbially induced carbonate precipitation
(MICP) has been used in this paper, and the soil been treated with bacillus megaterium (BM) and differ-
ent kinds of consolidating fluid by laboratory tests. Based on the results of 5 free swelling ratio tests, BM
with 1. 0 M CaCl, + Urea solution and BM with 1. 0 M CaCl, solution are the best two groups. The free
swelling ratio, shearing strength and swelling pressure of treated soil and not treated soil have been inves-
tigated by triaxial shear test and three-dimensional swelling pressure test. The results show that the trea-
ted soil shows different levels of improvement in various aspects. The method of BM with 1. 0 M CaCl, so-
lution shows that the free swelling ratio decreased by 85. 4%, internal friction angle increased by 5.2%,
cohesive force increased by 11. 5%, vertical swelling pressure decreased by 20% and horizontal swelling
pressure decreased by 23%. In addition, the method of bacillus megaterium with 1. 0 M CaCl, + Urea solu-
tion shows that the free swelling ratio decreased by 87. 7%, internal friction angle increased by 18. 5%,
cohesive force increased by 32.1%, vertical swelling pressure decreased by 29% , and horizontal swelling
pressure decreased by 32%. It is feasible that the composite treatment of bacillus megaterium and consoli-
dating fluid to improve highly expansive soil

Key words: expansive soil; bacillus megaterium; free swelling ratio; MICP; three-dimensional swelling

pressure
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