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Abstract

There are numerous loess in China, especially in the northwest and north parts of large area, these
areas also belong to seasonal frozen regions, and the soil engineering closely related to loess, such as
area of subgrade and slope, is inevitable subject to the deterioration of under dry-wet-freeze-thaw
cycle, resulting in complex deformation. If the situation is serious, it will induce serious engineering
diseases, such as uneven settlement and slope instability. It is a serious threat to the safety and sta-
bility of related projects, and it is urgent to carry out a comprehensive study on the deformation
characteristics of compacted loess under the action of dry-wet-freeze-thaw cycle. In this paper, aim-
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ing at the soil strength problem of loess after freeze-thaw cycle, the influence of freeze-thaw cycle
on loess microstructure, mechanical properties and parameters was summarized, and the research
progress of modified loess to improve soil strength was summarized.
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1. 53|

S AR R B KR RA BOEARYD, B — RSN ER S AR 2R AN AR o I MRy
iRV A 3 R AR TR . REE ERAWRE . KHEE. R4, SIESN
RHIE, ZOBATR S BT FUiR it TARGF A6, IR R Rk L, B, fEEH
THIXTFREB AR, RT3 T E AR YR AR A B R B ) SR R TE R R AR AN
TRESEPRtME . — Ay, AJ9R RIR e 04T 5 S RS T R A8 /K o B2 TR R AN AR T SR M8 (ke 3k
A b REG W 2 IR TR BRI E PR EOR . (HAESEPR TAE T, JRSRM £ B2 BRI
M, ] S 0 o R A e U S B TR AR RS BRI o SRS I SR (38 H BRI AE AR S i I
TR E A, KA A AR 2 R R A . SO B R A AR ANE ST AN R R A T
FEFD L, HCE B R UGB, X T BN T R H B RE, s T R el T A
HIFEM o T 3X 8 O B AR ), AR S 3 06 [F A 8 73 23 BOAH ORI e AT A 2

2. IRERKREX

—HUCK, 5 EIRZ MEOR TR MBFE AT R B IAE R 38 R B g 2 Mgt AT 1 207
MRWETT, B VAR R . BRFKIRI D RE LR L T IRRATNIRES, AR THM L, Rt
Hif s W R=ARPTAR L], H A A N 2% o s ER AR A R AR . —, HHE
R, Bk BARORR LRSI 3 B R H AN K BURSERFIE2] [3] [4]. URERIEIAEN
— AR AR FI[S] [6], RE4RURFEZE 0'CLLR XTI 0°C LA L, il BEAR PR A A A vk 5 R R A g —
VBRI G o AE R AN AR A HIME RIS 3 AR 32 B 5m XU AOBEA , S B0 B K AR BB Il 1 A2 [ 7]
WALEIEIME T, HN AR AW S, SRR ETER8] [9], ZTBAWE .

3. IR
3.1. FrMEAF BRI

KT VRREHAE N 3 L 0 7 2R AR A WA, [ Y A OG F CBUS BONF B IR . IME 5%
N [L0pEE 7R, AR R S & S EOESEM ZE S . @R [L1]8 5 B %A [F] LB 7K e
AR SH A INE s b, Gl IR A R A, S BIRAERCEL TR, et R B AR A A g S
P T BB ARIE AT SR S E . Zhi SR N [12)@ 5 AT = R, WFIT T KV K B R 3 )
PIERAE R o A SR I . eI RS SR T S, /KR AT Ak e R 3 e i PR P DA B M PR A 2 5 7K
WA [ 26 HI R . Gao %5 A\ [13] [14] [15] [16]WF 78 T A K e R 3 ot & HIB R e r s, JF HLgsr
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THAMTIRE, WS RED, wHREES BT AaREMANE L, [SEEHREGE. BT
R0 ] B A A B I PLER, JF L am e Ko R se £ AR . A2 2 Il ik 7E[17] [18] [19],
KRBT L - KA i 243 1 RN (T PR AT ISR 7« KA S I A A 22 5 R AT T
B SKE USRI RS . FORE 2 — M RE &K m ikt t, KRRk 2 RS
BONR IR WL BEIE S 3t T 5w 46 TRERI AR e VERE K .

3.2. FRAERX ERH L EARERIR

TN ER S5 N [20]8F 8 1 %6F AN [ B A B AN [) 5 7K 2 tf Jir bR AR i 2 3 DG 0] PR e s 5 PR 52 ) o A9 5
R S A A e, RS R A R RS KR JF0R L I AR AT T JC PR B e B
BRI, IR T AHRLREE O PR YT SR, k515 B AR A M M b o 70 BT 38 L (0 JE O PR BT 58 5
SRR S BT SKERIR R NIRFARR K E G LRI TR PUESREE . i e FE 55
RePER SR, BRI TR O 4R, R BE R OO R P 3 G 2R B IR AR AT T AL
LAY HT o RIS N[220V AL T AEM RIR AL 2% A, K VRIS X AR IR - /KVE S & LI PRAT I 58 P R 52 o
ZERRM, WSS 5 0 R R R, SRR B I RE A RO SRR ) 2 TR SRR, 1R
EE R EUCEFR R . @A AR O R BT 5 5 I8 SR AT T B VR R R R I S ] A4 Ak B AR (1 R
W, [FJEF, e FmaRid, LOKKIEA 2:1 BREFEAE], 2@ T SkE SR E. LR
FERIE R, FE B R . AL R SE N [22]87F 58 T 2 e SXib ot 4= Jo M BR Bt i 5 BE ) s o 45 51
KW, HURRESRFEIFENEE . TR G EREE = A s ARE RIS RN EE AR SR, fF71E
FAERE, AR REE I AEENE A o A BRI 3 i DB K = AR IR A, A== M 38
FRGR, FIHFAEY S SIKBRESUTE (MICP)H AR 38 T IR FEPESEATAF 7T . B %t MICP AbFE R 5 28 1Y)
TeAM PR Bt 5 B MR B R A T VPN, SRR R CT i AR T MICP o 5 1638 L SOWARRAE, 3E—
HRIC MICP B RHLEE . FLAERGEE N [23]0F 578 T St A= s SR 45 T (MICP) F AR A B i 1) 3% 111
TR BT EoRE BE R S . RIS R LY 4 MICP AFS i3 iR RE LM PR P S8 B3R m, &
Alik 150 kPa, ¥ IR FAVER RPRAK: BEAG BRSSO FE AT I, B BRAS Ak i R s i, (R TR R 45 K
FERT 1.25 mol/L i, BRFERESA i B FREEH: SR G L fLB R FLBRG R A SR bR b
K. AR BAE LG, Y RESCER LW TREMER. DOKR RS EN RS RA, %2
P X B AT O R, B AT O R B R E A [R5 S B AR T O PR BT R AR A A . SR ISR N [24]
AR R BERRESVE N LA RS L, 385 73 LM PRPUE A, o B3 1 Jo O BR fi e 5 g
AR 700 kPa. BAATR RIS f5, & LME K THEHA, BR& KRR R RE LML
M BR 7T 5 B2 A8 T 700 kPa, i R 3 1) 0] R0 s 5 o %85 ST B8 () 386 KT 38 K 5%45 =i B 3 1
TN PR 7 e 53R i % P AR K R 2 P s BEFLRR L3 KM e DU RO R AR 3 v R, @i bR
TSR . oM PR PR SRR, WF T IR W IR A IR 15 B X R e 3 R i S KR . KT
JEE B AT BT 58 B2 (R 5200 o JEL /N PR [251 S T A AOM SR AR R B o PR 5 B2 S5 FLBR 2R Bk 5
FRIHAE(FIL) B AR E IR SRS RINCR . SREW, BAKMERS RN, fek Rt
FOKERMR, mRKTEERAD: ARMERSE—EN, HMREKBREROEN, SR THEENR, Rt
BRIy TR BT R 5 B BE IR 4 W BB 3G K . A AR KB B I B OK . WAL AE R T i
XUEIE . T3P 3 55 TR A ] o RS2 L3R R 48

3.3. FRERAX A LGt R It aERI R
B2 HRRIAT B3 [26]15R F] G2 [ AL IS B A7 25t A B ek 3 4 10 T (00 B 470 8 P2 B R /K SR A 489
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AR (LS) RN SR BRI BRIR AR . DA, BrERAITR AR £h /K Je 3L R AR € 1 38 iy
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HKJEB RGN, eIt 15 K F N R K5 BE RN 3K Te M PR B0 5 2 il T ML 45 5 44 KHS 2 (20%~30%)
RISEINTI G K, BEFRI IS R R R B AR EANTHE A, ATHI(1~7 d)sm g Kok 18, 5 ST i R 1 ok FEE AR
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KIS TEMBRPUL IR B RO G5 S I . 25 R38R0 B AL BRB B, K40 )s Rk
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4. &

RV F, RN B RO A I O, R T R TR B . 2 URUR R IA R YA B
Mgk SE ke, 2 ok B E R 2 AR R N AR T« R i B K > B A, FERMK
SEAETR, Koy BAEIE A R RTS8 AR A R A 2 R IOR AR R A AR
LSBT T FE AL PR 1 N L2 LA, B H IR 23X 2R Rl i A3 P2 S i RO AT S A AN L2
LT R R I JE 0 AR 5 B EAT BT D) 5 B AN HU SR AT E S TR 0 R BRI S R K AT RO A B
Lo BERA B FEIRAR D, SCIRBERMI AR AT S, X TR E BESOX I s £ TR S, XA
R RS B R 2 ot ot AR UMb B
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