e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

RBUPEFME R T 38 0 BRHT HE 78 BE Ao B BT 5

X RF, RER, KA, HEE, ML

Effect of freezing-thawing cycles on mechanical properties and microscopic mechanisms of loess
LIU Leqing, ZHANG Wuyu, ZHANG Bingyin, GU Yuxi, and XIE Banglong

TEZR AL View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202009064

LT RO H A R

Articles you may be interested in

V& Vit S SRR 2 AR R AR AR - R Rl S ) AR PR S M
A study of the influences of freezing temperature and thawing conditions on physical properties of marine soft soil hefore and after
freezing—thawing

W, MR, 5KiE, T KOO TREBIR. 2021, 48(1): 96-104
RIS ELH DX R R AR A, AL S B A 5T

Research on mechanism of freezing—thawing deterioration of gneisses in the Taxian area of Xinjiang

BSCHE, e, BLAAS, Sk K SCHB R TR 2019, 46(3): 95-95
FET R AR5 U R A A 8 A 5 SR AR X 5 5 /K TS B ) S R A 5

An experimental study of the influence of loess salinity on combined water film thickness based on NMR and nitrogen adsorption
technique

Al Vi, XIE R, 1152, BRik, S SR /K SCH T T A= U 2020, 47(5): 142-149
fiE B BRI BHELRE £ 5 BE S A 1k o M

Analyses of roundness damage characteristics of coarse—grained soil based on energy dissipation mechanism

fafs, B0, R P, Bt K SCHURR TREHBJR. 2019, 46(5): 120-126

B 1 DX R B - 5 R R I 5 TS A A 5

Research on experimental tests and prediction models of thermal conductivity of freezing—thawing soil in the Kunlun Mountains

XIFEZ, e, AR, RS K SCH T TR 2021, 48(1): 105-113
SE RS VR B A 2 M S S A SO

Correlation between mechanical properties and microstructure parameters of soft dredger fill under the coupling action of consolidation

and load
Wk, B, 220, i, 250 E KOSCHBR TREHLT. 2019, 46(5): 96-105

KEMIE AT, FRAHEZTHRER


http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202009064
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202003010
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.03.13
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201910002
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.05.16
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202003003
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.05.13

948 % 5 4 TR SCH T T AR b T Vol. 48 No. 4
2021 4F 7 A HYDROGEOLOGY & ENGINEERING GEOLOGY Jul., 2021

DOI: 10.16030/j.cnki.issn.1000-3665.202009064

HREINMEA T ' LM Rt Es=E N
BB YIEE 0 R

W EFE RERT REp, 5B, e
(1. FBEXFERIEFR, 45 BT 810016;2. FHEEA T RMHE LRELAELETLT,
B ®T  810016;3. FHEKFERKAFR, LE 100084 )

TE: FiGAA LR IX, T 5 9w R R R S, Wﬁﬂl@ﬁ%%ﬂ%ﬁ%ﬂﬂﬂ%gﬁw — R BRI, R TR
TG PR AE P Gt 7 9 b XS R TR 09 52 ), 48 7 R Rl 0 A0 VB FR AT L4883 A LR 3 3 ) 5 g Tt DX J0IR 25 4 0 o 90 8 - it
FT VR G PR 50 . To M BRE R 8 B 3 36 A0 Fi e 5 56, ﬁ$ﬁ4\moj<ﬁzmmf;$n4\H@mﬂ{fﬁ%ﬁéﬁtxﬁ)ﬁﬁﬁr HEWE LT
A B A7 o U HOUL 2 A B S o 45 SR ] Y B R 0~ 6 WRVRBRAE BRINE, JOIR 3 - T 98 B A 04 9 R R M IR A, T
8 ~ 10 YK VR A BA J 30 7 S 08 K5 TR 5 JROIR 3 14 B8R 8 I R Tk 98 0 A A 6K, i 0 A ) R S O R B I
AR 5618 5 08/ 0N AROWE £ B 43 BT, R Tl T 2 1 oA VKR 7R 0 B 08 B, 2 5 B0 B RO 52 ¥ 3 A Ay /N TR, AL 1
He) 5 2k A 2

KRR RRAMIAIR; 35 45 VRAINREE; 12000 Soul A

HhESIES: P642.11'6; TU4LL6 XHEIRERRD: A TEHE: 1000-3665(2021)04-0109-07

Effect of freezing-thawing cycles on mechanical properties and
microscopic mechanisms of loess

LIU Leging”, ZHANG Wuyu'?, ZHANG Bingyin’, GU Yuxi~, XIE Banglong"
(1. School of Civil Engineering, Qinghai University, Xining, Qinghai 810016, China; 2. Qinghai Provincial Key
Laboratory of Energy-Saving Building Materials and Engineering Safety, Xining, Qinghai 810016, China;
3. School of Civil Engineering and Hydraulic Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Qinghai is located in a permafrost region, which belongs to the continental climate zone of the the
Qinghai-Tibet Plateau. At the same time, freezing-thawing cycles are common destructive factors for roadbeds and
foundations. In order to examine the effects of freezing-thawing cycles on actual projects in Qinghai and reveal the
mechanisms of freezing-thawing cycles on damage of the projects, the freezing-thawing cycle test, unconfined
compressive strength test and electron microscope scanning test of the undisturbed loess and remolded loess in the
Xining area of Qinghai are conducted to analyze the influence of different freezing-thawing temperatures and
different freezing-thawing cycles on the strength and microstructure of the undisturbed loess and remolded loess.
The results show that when the loess undergoes 0-6 freezing-thawing cycles, the strength of the undisturbed loess
and remolded loess gradually decreases. After 8-10 freezing-thawing cycles, the unconfined compressive strength

of the loess first increases and then tends to be basically stable. The strength of the undisturbed loess decreases
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with the decrease of the freezing and thawing temperature. However, the strength of the remolded loess first

increases and then decreases with the decrease of temperature. From a microscopic point of view, the decrease in

freezing-thawing temperature and the increase in the number of freezing-thawing cycles both lead to the

decomposition of large loess particles into small particles, and the arrangement of the particles has changed. The

results are of reference value for actual project construction and construction in the Xining area of Qinghai.

Keywords: freezing-thawing cycle; loess; temperature; mechanical properties; micromechanism
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Fig.3 Stress-strain curve of the undisturbed loess
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Fig. 6 Microscopic images of the undisturbed loess under different freezing-thawing temperatures
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