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Abstract

Aeolian sand has a loose structure, no cohesive force between particles, poor bearing capacity and en-
gineering properties, and is not suitable as a filling material for embankment foundations. This article
takes the aeolian sand in the Mu Us Desert as the research object, and uses soybean urease combined
with basalt fiber and wool fiber to solidify aeolian sand. The anti erosion performance of solidified sand
is tested under the conditions of ultraviolet irradiation, freeze-thaw cycle, and wind erosion. By ana-
lyzing the appearance, quality loss, and wind erosion modulus changes of solidified sand after erosion,
the erosion resistance properties of samples are studied under different conditions. The results indi-
cate that under the alternating erosion of UV and freeze-thaw, the surface of the solidified sample un-
dergoes apparent changes such as roughness, pores, cracks, and depressions. As the erosion cycle in-
creases, the wind erosion modulus gradually increases, while the growth rate gradually decreases; The
addition of fibers can improve the mechanical properties and durability of solidified samples, and the
reinforcement effect of wool fibers is better than that of basalt fibers.
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1. 518

KA RAERIIVER T, LR AR . SO HUTRIE R IR A, T2 AR E T 5 Bk
X[1]. BEERE “PHHATER” « a7 RIS S, LARbEH XK & TR E KPR, XF
R 1 REVPAN BAT R 2 . AR A 2SR . I R FORI TGRSR ) TRk ZE . 7R3
JIREERE i, TR 2, AN E EEAE AR SR I IR R 2 0k . DRIt KUBRVDAE FH AR B A RLAT,
W2 FLEAT I [ AL R [2] -

T8 IR B 5 5 Bk 82 45 R (Enzyme Induced Carbonate Precipitation, EICP) 5 A f& WA Y T S BUIR
IKARIR Z A R R IR B8, TR S Ca?* A pl CaCOs UiiE KIAFIFE b LA H K. 5 MICP AL,
EICP A Uk % | B MAH R el . 35 IR AE5E, ZRIRZ = H I OGE[3]. W E & LLIRARIG AN T
PEESERISVROIT e T EICP [ D = KUhikES:, B 0404 1 IRB S 1 S SOV & . AL PR . [ AL I TR
DA I 5 BE T [ A0 R R sl o B T 45 SRR, SRR &M B 5 KA JEUR) EICP [EIALIRFE, fEl
BB XUE B IR (4] ZEAE 25 N —FP AR pH fUR SR EICP HoR, @il R . MR
PUEEE . BRIRES & SEM Ml XRD M4 [ AR, iRI8 45 SRR B, %530 AT A R 3% T A 3 4
T 9.1%, S JIE M BRATC T 558 B AN B PRI THIA 5] 84.44%1 144.37%, WS Y 557 v R R 405 2 B RIS 45 44 51
PE, XTSRRI EE € ) MR R M G A 2 AR 5] A5 B Kk S 1 I A R 5 B R 5 ULV Bk 3 i
JB(XG)X] B 45 S5k b AT 0], B FOAS R IR AR PR B0 [ Ak L A BRI e AN ) 5 PR . AFF T2 R
KW, BEE RIS B EICP S SOR FE RGN, 4k 0 TG M PR SR fE 3 T 3 BB TG I
Barin, BEA Rt B BRI TR AR (6] . AR5 S5 3L T B SR 5 VTIE (EICP) H AR [l 1L
BRIV, WAL 1R R K SRR IRAE IR 261 T [ A ST e b i K R 1, lBegh AR B, KA EICP
R (1) 3T Je VAR KO it i A A LE SRR BE N2 18 IRAS ORI 1.5 mol/L. #E3R 10 ki)
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VDA HT R SR R O 9.96%, HUTHRAIEI e J1 [ 7] BAAT S8R A IR 5 S IR A5 UTIE AR
WIALRD £, BFFCAE AR, A 3 S REAE 0.5~0.7 JE IRl IR, Joql PR T 55 52 Bt 5 ] A b 4 AR 0 8 s
BERTHE R BRGSO LR, [ AR - A e M PR 7T R SR BE OR8] FEXRAFIRTT 1 MR M S R ER 55 UTE
(EICP)EAR K R S5 IZAK - AL T) 22 1, B FUEE RR W, %07 Ik Be 3 i LR SC MR 4, 5
ZRK AR LA )22 RE[9] . SKMSEER A BRET4E SRz TT /e 1 EICP JERF LRI, XD+ HALER
BIER . WIS S BAEIEARIEAT T ARG Ml in s SRR W], RETYESE EICP LIk RENS HI D 1 e P A
W, $EmRb % -y A ERE[10]. HHEESEDTAL T RRALT4EXS EICP N[ FivE LA HUBTVERERISEm, IR 25
KRR, GRS NG (CI IR A, SRR, R i e RR 17 2BV AR A AR 1]
7 E X EICP BRG A 4EIN ISR R PR Mk BEAT T Iem 7T, S9RKW], EICP BRGNEF4EnL
EICP I & BB AT e B XA R Z 00 H AT I A BE, R 50 4 5 T B S 8 ) B4R T RE ) A B A4
[12] o SRAEAREEXT TIRAGIAE T 58 P 2T X i 15 3 B R DT [l A id RO TR PR AT W0 9, kR 2R
R, BEE RIS RGN, SRR B TC PR S 5R E B W s RGN e, A REL
ARSI e 2 B, TR AE A KR AR A F 23]

Zi Lk, R EICP BOR B AR RENS A Rt LARRITERE . AR A0 7E B8 vh T AR BRI
T L, KT B AR RTUR Mk FTB D, B SR R BN o P B R B BATIRZ K 2K,
HIRSRAFRAIE, EICP [ fh d- 142 75 BRI BT IR X 5B 4= 1t LUK AR T e 0 A it — D I0IE .
ARSI SR IX RIS, BT 2R R ESRIMT EICP BOR W FIZF 40 Ak MRV i) 412 ik
PERE . I RANE DL BRI 7 M DR RSB AR 15 DL 7 M, R0 4 B VD 8 2R A2 U
VRO AR AR 26 A N R PUR PRE 1, SRR IR St e RE Al

2. MMEHE
2.1, WAl

BRI R B AR VD B B 7 8 AR T B 1 R VD I, Cu=2.30, Cc=0.85, AHALA RIS . IREGH
WONK G IRBEER IR, K3 TR R R A3 2 TR, G2 8 7oK AL B E N 100 o/l ITRAW, 6
FARE A4 28 36 FE 30 min J&, K5 SAE 4000 r/min (5 N B0 15 min, MBSO HECH A ISR N
IREG I . ZINEA R EBALELE Ty, XREFERTGEEBG, BARER. BA%. i
JEEph T R AR 2 AR R R . AN R IRE LMK 6 mm, B8N 0.75% (AR &1 H 7 H).
FERAYERNAAGR, B—FRAREATRTE, £ EBREEE—K, BG RIFMZZHRME. SPERmT B
IMAEBLALENKER 9mm, B58H 0.75% (HikFE &K 5 H). K REE 0.5 mm §f, A 120°C
HeAE Tt 24 h, BRI FLIFCALBLE A, (AR 885.59 cm3, A A 387.75cm?. A T B LY TAE
JEHNFL AR, TE/ANMERR T E—Z0E k. FH FREBEZS 350 100 mL IRER I 35 S s 2 KA &
M, fF1h WA 50 mL EALE5 AW, BE/EMEN 50 mL JRRBW . BF 24 h 5 FiRB R, Bt T 5
U, Rl BE AR KT (2 15 K)o ATl .

2.2. WEE

IR E RAMR I K B4 h, VRAMEIS XECN 12 IR MR I AR AR ik 30 5 B AT, G
Kb SRR RSN 2 IR AT T I 18 h, 2 R KD S AT WA A BN B B AR s ), F RN KA
BEATURGE R, TR BIREIEIAIREON 4 IR, R UDEHETHE, RSO S TR, ey — MR
TR, W E IR = B =AM R A S 8 R A - RAE R SR e . B K RN AT KRk
e, KA =k, XY 12 mis,  XUPRIRFE] D 5 min, A0S &R R E R K .
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3. ZERE
3.1. RMERHH

< 18 EICP (R IN&F4E). EICP-BFR (INZ A £14E). EICP-WFR (In=£ B474E) [ 4k it XAR Vb 7E 5 4k
- R AR A ER R RS AR . B L L, SRR RO I R AR R R AR
KRS, BB R FLIE . EICP B REI A 1 AMREEIE, AMREEGARR, REATH
CaCOs fnfiik s Bl 2 AN, [ ARV R I FLIRIE 2, LA E H IR MRS
Bt A=l R S R 0, [ RUER VD MR TR 4 tH BRTVTRE 9 )45~ fad fé . EICP-BFR. EICP-WFR [H] 16 X
R 23— MR B 5 SR TSR RS s B (Rl I, A IR 36 T 5 41 4 2 45 (R D TR H 300
gl HA4ERRER ok, RIS UPRE: B4l 3 MruE /5, EICP-BFR 5 EICP-WFR
RFRD BRI R, AT EICP SKRULMIBAEUR . 7= A B 00 i 3 B J5 R AE 8 41 - URAk Y XU 2 1k
T, RN E SRR T CaCOs AR EE VERE, S51k 7 CaCOs R4S e /1, AL A I 45 i b MUk
AAIRAT R AR YD R TH S AR A RS FE 2 B FLIR s Bl 20 B I3 n, - 28 D3 ok A AR Tk i R
PR K 0 2 S RD RO R AT 4 AT H7 K, TE 2 1) CaCOs SR WD RO RN AR 4 L V% Rk, RIBLikFER
THIRRER AT 4 R DIRAS s AR DI R LR AT I, BRI Z 1K) CaCOs dn /A WD RIURL AN 41 4E | it V&
ok, PR L, RI0E RIS B .

s . =
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Figure 1. Changes appearance of solidified aeolian sand under UV and freeze-thaw erosion
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Figure 2. Curve of mass variation of solidified aeolian sand with composite erosion cycle
E 2. BB REME A RMEARAE K%

3.3. MRS HT

150 T T 10
EAeice
/// EICP-BFR
ZZ e1cp-wrr
140 | / /
—o— EICP 48
—a— EICP- BFRO/
—a— EICP-WFR
= 130 | 7 <
g 46 <
E 120t . | %
) by
= ) 14 ™
110 - | =
90 0

0 1 2 3 4
R 3

Figure 3. Variation diagram of wind erosion modulus with wind erosion period
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it

A IR N, EICP. EICP-BFR. EICP-WFR [Flfb XUER VD 1) RV AR AR R A8 K, IRV i 748 1 2 A
T SR B AN T3 R, LK P T DA o 7 A X R I S R R, TR R AR AR, EICP,
EICP-BFR. EICP-WFR [E{b ARV AL B H A 58 4, AR VD B F 4t 2k Bl T 5 KA, B AU
KA g . AN 148 3 B, EICP 4 AAR YD KA 110.98~131.79 g/(m?-min), K
TRLE (AR Ak 2 0 7.35%~9.27%; EICP-BFR 4k XAR VD R4y 99.08~117.05 g/(m?-min), itk
AR E A 6.47%~9.13%; EICP-WFR [&] XUV K2 92.86~108.77 g/(m?-min), KU EL A2 4L,
N 4.73%~8.88%. UAERFEENIERAMNI - VRAMEIA 6 1F T, CaCOs sk M Z54F F 56 423 K )5, CaCOs
A2 B TE T ARRE U, AR T R RE 3G n, LU B B PR hEE Ty, (HAEX T AR A2 i (i
FOT R DT RR IR /N [14] 0 GEE R UL, KON, VD HEAR X2 1k e bk, AR U A 4 ) A
A EIA S, [EAGRERVD HUAR B 3 U5 K7y EICP-WFR > EICP-BFR > EICP.

4, g5ig

(1) B4 - REAE B2 R, EICP. EICP-BFR. EICP-WFR [E 1k XUAR ViR 26 1 A8 45 58 Ik i
A EFIR B, 2 — MR A5 R R AR RS S A, SRR T L AL 3
%, NGMALE B MEE: B R R I, R R TR 4E IR B e 1 DU R

(2) b4k - ViR 3 NEWIE, EICP. EICP-BFR. EICP-WFR [E4L XAR VO RE 844 i B 1
B AL . SRR T AR 1B, CaCOs db A B Wb UKL 7 BV A b s PR R T [l A R R AL, 12
PIAEEIIR T CaCOs s IARMIIE 45 B, 551K T CaCOs MIRREERE 1, JAfE PN ERFLERIG 2, T Al i 45 (b
TR AR AR, AR Vb B 30RE I B A4 o

(3) BEA IRk E RGN, EICP. EICP-BFR. EICP-WFR [l 1k XA Vb ik KA Kz A8k, KUk
LG8 A 22 B A ol ] PR 8 22 NI K, ELR KR BB Mk . R A 1 A8 3 1, EICP [&4L,
PR D KUk RS 85 110.98~131.79 g/(m?-min); EICP-BFR [fl 4k XUAR b R it 5% g 99.08~117.05 g/(m2-min);
EICP-WFR [ 4t XA 7D K\ %5y 92.86~108.77 g/(m?2-min).

(4) LF4ER NN B AT LA EICP [ 4k XNV (1 ) 2 PR e DL R4 s LI A o 2 B4R 4E R in i 80k
T XA A4, B BN —MRATTHAERIE, BA 100% 0] Y FEME R, 815 2FBEH R
AR RS 7 T LA £ 4 5 BAT A .

& H
Bl 2R K2 A A B I ht-Jil 52 B 3 H (202412715011) .
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