HALE 120 " = T B o ik Vol.41 No. 12
2019 4F 12 A Chinese Journal of Geotechnical Engineering Dec. 2019

DOI: 10.11779/CJGE201912017

BB FRR L SRR R EE s

O, EWE, WWE, £ &, AYHE
(TR R S LR TR R, Bevh 7h%¢ 710054)

8 E. THEMGR FEORL-S5AH EAE R A S, NRFCIERS FE PR -SG5 A BAE A, 2T NMR 202 AR
if IF Rl P2 o R K & A T I, BB SR - RAOK S AR R AN L R ) R A Y Uik
5, 1SRRE - PrBT AR, AIMEE— PR F PR - RGK S & - PUBTsRE 2 M NIERR R, G5 R
B: NMR 43208 T2 i 28 v IGO0 R X S i AR kAT R4, B IE R 2 S /INFLBR UK S i Ak FF 46, it %5 ke
AR (R IR K FLBR A VKT A, o5 B 28 ST A UK 5 Al o AR SUIT IR BE R VR /K B -0 Y 3 5 (1 AR (AR AE
ALK IE A FE R A ARSI B AHASEY B LR B 3 B MR SRR R HE N AT AT N, IE it R R A
TN BEREA . BESRIE “CURTHIE K BB AORFAE, v 5 AR R ok ST PN R 8 Ay 52 SN R K, T S T 86 5%
VAE WS N SR SRR A

KR RL-gEMs RESLIR: R ER R

FE 5SS TU445 XEAFRINED: A XEHRS: 1000 - 4548(2019)12 - 2316 - 07

EEREM: A FH1995— ), 5, fiLitsid, FEMFHL S50 AR 7 T/F . E-mail: duyang0802@126.com.

Interface characteristics of frozen soil-structure thawing
process based on nuclear magnetic resonance

DU Yang, Tang Li-yun, YANG Liu-jun, WANG Xin, BAI Miao-miao
(School of Architecture and Civil Engineering, Xi'an University of Science and Technology, Xi'an 710054, China)

Abstract: The temperature-thawing causes the permafrost-structure interaction to deteriorate. In order to explore the frozen-soil
interaction laws during the thawing process, based on the NMR stratification test technology, the interface unfrozen water
content in the process of thawing is tested, and the change of interface temperature-unfrozen water content is obtained along
with its variety law. At the same time, the interface shear tests under different normal pressures are carried out to obtain the
relationship between interface temperature and shear strength, and further to explore the intrinsic link among interface
temperature, unfrozen water content and shear strength. The results show that the T2 curve of NMR stratification can
characterize the interface thawing process from the microscopic scale, in other words, the melting of small pore ice crystals
begins at the interface of the thawing process. As the melting depth deepens, the ice of the large pores begins to melt until the
ice which is at the final interface completely melts. According to the change -characteristics of the interface
temperature-unfrozen water content-shear strength, the whole thawing process can be divided into three stages: freezing stage,
phase change stage and melting stage. The analysis based on the Mohr-Coulomb failure criterion suggests that the internal
friction angle and cohesive force of the interface during the thawing process change, which follows the law “as one falls,
another rises”. And the internal friction angle decreases first and then increases with the degree of thawing, while the interface
cohesive force first increases and then decreases relatively.
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Fig. 2 Calculation of unfrozen water content
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Table 1 Parameters of cast-in-situ coagulation

AOREE KYE S BRI KB S5t Ee] KRR

0.5 1:3 1:0.15 PO 42.5
100¢------ -
h 1 —— (R
wl : --o-- T BRI
g ¢
@m- L)
2 °
el :
&40} °
] \
# LY
< 20F *
0 1 \1#_ _é 1
100 10 1 0.1 0.01 0.001 0.0001

A% mm
[ 3 R{ZRECHNLE
Fig. 3 Grain-size distribution curves
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Fig. 5 Interface melting feature during thawing process
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Fig. 6 Shear failure envelopes under different melting depths
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