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Abstract: There is a large number of microorganisms in soil and rock masses. The activities of these microorganisms can
influence the physical and mechanical behaviours of soils and rocks. These microbial activities can be controlled, enhanced, and
used to solve geotechnical problems. Such methods have been named as biogeotechnologies. In the last decade, the
biogeotechnologies have received increasing research efforts and gained great advances. This study aims at classifying and
evaluating these studies from two aspects, mechanisms and applications. From the aspect of mechanisms, microbial processes
that can be adopted by the biogeotechnologies include biomineralization, biogas generation, and biofilm growth, etc. From the
aspect of applications, the biogeotechnologies can be used for the strengthening of soils and rocks, sealing of water leakage,
prevention or mitigation of soil liquefaction, soil erosion control, and rehabilitation of contaminated soils, etc. In addition, the
construction methods, monitoring and quality inspection techniques, and environmental impacts of biogeotechnologies are also
introduced.

Key words: biogeotechnology; microbial process; ground improvement; disaster prevention and rehabilitation

0 35 (BN 2 R T Bk . LR (L2
b TRYWER— TR, HeAm v aEy  ACFTE. RSB R, e 2
T, J AL SRR, S L TR N A R TRBORBRE AR IZ A I T B
FREAE T 12 BRI R R, 0 ARG 1 1 R B ERIIGIR, REMRZE LA PR KRN
it IATESTBIS ., AR ANTIS A ATEES, DK BUEY. EEITRN RS, BT AR
VORAT RN B, IS, W, MMITGE  EERRLE 10°E 1074 78 2~30 m IR, +
WHREI LAt ARt £, FERR R —————
B SRS L )R R RS T B . 7RSS T BEEWB: #ndmeesi TS AR E hEESERER A

N . N g Bl (LD WRIBUH (B13024): EZK AR EETH (51578096)
ﬁDEj:I?HjEEPf@%ﬁIE\ Jﬂiﬁﬂﬂ%l'ﬂ@’ E{Eﬁ%ﬁﬁ Wi HHEA: 2015-02-20

it



644 " + I B ¥ #H

A A R RS KL 10" ~10° Mg T ol 2,
XL AEWTES X AR ) R A AR
Ji 2= LR R . Mitchell 205 HY, UE WIS ST RERS 2
Mo - R ORI o, WA 444 B WILEE, BiE
keI S S 505 v B 1 s At (A S (£ S 11119
ST REE RG], R KB R A Rk 5 TR
viEsh M. AR, AR TR R,
BT ARG A A L F B =, BB (R AR KT
B LA X AE IS X — R R IR R .

R, FRAEY)IE SR QI 25 L AR )
3] T ORI Z I E . X AR E, Be
s L TR ER I Ya ], HAER A F B EINEE .
FEONE B, AT DG P i R i DA i R
VEN—FE AR FBER M e AR TRE A8, A S,
WX — FHE D B R o s TR R R R, R
NS LR MAEYE LEARIE N —DSE A+
A, BATLIEIT LR, g BAR T
IR, R TEZH SRR . RSO XT
IXLEHIF TR AT N H BRI M. E A A -
A2 AT DR U RCE ISR, BRI
YER S A PRSI, R, A4
WA R RN A, A3 T nE . AR,
WAL VR R, HhFEAN - T a5 M PR ph Ay S de e F
o BB E LHOR ) — LS bR e, ansi
it g M AR T B . PB4

1 EMERE
1.1 IR A R A MRS

R S O B A T R, Al
GRS, MERCEY), WK, HES. AE LR
RO LI, R e R B R
BRGNS 2 A BB T 2 ), 40
BB ARLAITE 0.5~3 pum, B I LA AT LU/
%02 pm. TG —ER4%, EAMT 2 pm
F IR R L. RS AR b, EiEE
S H L BN . IR LR AL
IR B 1 . B, e bR
REEEROR R, KRR £ BRIt 4
BE AL E, BRI NS . AP,
AR KRS T B TR K. TR
GRS M. RS, XA, BEATAERCAHAR
R R 202, SURT BRSO RS 56 G 1 -
Br. filtn, WTLLEREERMI0E, REREy
RT3 AT 2= 4 A e

2016 4F

A| nm Il Il l‘I‘ll’l’l Il | l’l’llm |
Vewm WK,

Eﬁi: P

Wi PTIY
T Wi~ BL
AL M R, AR
LR B TR PR SEAEALBTh IR

1 PR BRI RT3 (B 2R B SRt 1])
Fig. 1 Comparison of sizes of microorganisms and soil grains
(adapted from Reference [1])

A B — 2 ] B R R, N AR TR
PR AR TARH . TN BAR T el
PRI ARSI P AR S AR AR R, DRI PR 1 52 0
BUN: T L TR A S A BT A R A R
B RS S . PR I N FE R = 1
e, WOAARIER S A AR TR, B AN [
IR, SRIEFEEE R MEY) SRR . X £ B
A R R H S S AE R SRR
1.2 WHEIT HER

AR IS AR W] DLAE 77— e 5 G AR S5 I TE LA
GV, XA R N AR R . A
T S e LA R P R B R AR 45 I RCR
HIJEeRT 7K Ve, MEYIKYe (biocement).
VoK Pe vT LA H Z A AE VD REORSRAS G0 PR F K it
R O R e RO Bl R R
A1) e (A 200 P B AR A K e R ANV
PERIDTIEDI T, WnBkPRES . A AAEREE . WRITED)
JoT BT BG4S R AR, T B RS 4 b T R 7 A R
REAC B LU AR d A BE AP I IR A BOR o LABRIR 6 97 P )
oAk R, W RO AR W S R R UT
(microbially induced carbonate precipitation, MICP),
AW E L HOR BT RO 2 R . IX B
B R PR Z KR RS MICP i f . 1X— T 1)
FEFMRLESE IR R KR, LAI RS AL 1
REVEW. AR RBUEER: B, Wb s At
ITEERN, (EASANERINTE L BRR T LR, HRE
WS B LA 856, R RNKAE . TR
WA AL BT A JG SR, XA ENHIX—T7
I REL. REAKRI R, S P R R AR
Z 5 RFIKME, BRI AR A B AR B 1
NH,-CO-NH, +2H,0 — 248 oNH,*+C0O,” » (1)

B R RALSE R, TER A R I AT
PG, NS, BRIRAR B T ANES B 45 G AR T
e

Ca>+C0O,” -»CaCO, ¥ ()

FE BRI SRR, B 2 RS w2 S B



5 4

T B, S5 PUEYIE L EORIOWE TR 645

AW KR AE F BB R 0T o T BR AT 1) Jie 45 R 784
RIS ? B0, 75 A P Bt E ks
MR, XA R T F00 ) b A e 0 R T A 5
TER R EEAE o TAEILEFLIR AL R (I B B i Fn 2
PR RAE G, BFEFLBUK I B e, AL
FRMELRITERS . RIEFU. B4, PARREY 4
FfAS B (P SR g B s K RSP R, TR IR S
&k S A O 20 M 2 T TR AT 2R K TR B
3% J2 25 0 b 1 A7 R AT R IR 2R K I A R T B P
TSR, AR T 1 H Ay (180 5 B 7 4 B i =R T
o XX AT T HLA R B R A A i R 3R K
i BT P DB ER R 45 6 TV Rk B0 it PR 1 485 B A o
TRBRAS Al A IR TG, 2o PR AE SR 1 2 1T T s
BV AR LR (A1 A8, T HARTE B T
ZEAFLBUEFEAE Y. B 2 SRR g Ak A
P LR B, BT DU R BE 1
SUAE 2 1T DA S A kL 22 [ ) 42 il 57 188 2 s R o RS o
o HIIG, AR 772 e B R AE AN T TN AR AL
B, LRURREE. WK, R4EPERRR, X—1EH
W NEYIR S (biocementation); Fik, T HIBIE
PERRAS, X—VERBAEYIBIZ (bioclogging), WA 3.
XN )RR AE 8 B e

“ Y bt B =g
5 9,5
y

I E—

AR TR FEMRRA
Fig. 2 SEM image of biocemented sand

&

&2 &

bR B

%

= 4

_ ‘ B BT
& 3 £HRREMEYGSIERNRETRE

Fig. 3 Schematic of biocementation and bioclogging
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