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Table 1 The properties of four coastal loess samples

Wy P B BC LS ML PL
HORE TR B /m 1 3 3 4
KRB IKE/ % 19 14 16 16

[d Ay 2.68 2.67 2.69 2.69
THE /Mg« m—? 1.54 1.49 1.53 1.48

fLB L 0.78 0.79 0.76 0.82
TR/ % 67 47 57 52
WY E % 13.4 11.4 13.7 12.5
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Fig.1 SEM images of loess ( X500) Fig.2 SEM images after pretreatment ( X500)
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Fig.4 3D visualization of loess surface before and after collapse
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Table 2 The correclation coefficient of SEM images and densimeter test results

BC LS ML PL

B H
YZ SX YZ SX YZ SX YZ SX

ARG R B 0.955 9 0.930 1 0.949 3 0.934 5 0.943 9 0.960 3 0.942 6 0.936 4
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Fig.5 The particle distribution curve comparison of SEM images and densimeter test results
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Fig.6 The SEM images of BC samples before and after collapse in ML
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Fig.7 Histogram of variations in the numbers and areas of pores before and after collapse
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Table 3 Percentage change in number of pores before and after collapse (%)
BC LS ML PL
¢/pm
YZ SX Ak % YZ SX A4k % YZ SX Ak % YZ SX a4k %%
=30 47 45 —4.26 50 45 —10.00 46 44 —4.35 49 35 —28.57
5<¢<30 288 222 —22.92 262 249 —4.96 255 204 —20.00 217 225 3.69
1<<¢=<5 2 597 3 266 25.76 2 583 2 920 13.05 3 234 4 082 26.22 3234 3725 15.18
<1 4 680 4477 4.34 3 863 3917 1.40 5131 5 257 2.46 5131 5443 6.08
BALBEE 7612 8 010 5.23 6 758 7 131 5.52 8 666 9 687 10.63 8 631 9 428 9.23
F4 BCLSHRHZEMMSAMEARTHLES (%)
Table 4 Percentage change in area of pores before and after collapse in BC and LS (%)
BC LS
$/pm
YZ/pm? SX/pm? A/ % YZ/pm? SX/pm? B/ %
=>30 63 491.93 63 272.39 —0.34 66 174.32 65 241.03 —1.41
5<¢><30 66 489.71 39 332.39 —40.84 61 764.38 48 176.90 —22.00
l<¢<5 9 322.04 12 672.98 35.95 10 146.71 12 085.17 19.10
<1 1637.52 1 483.09 —9.43 1 319.21 1 357.89 2.93
%5 MLPLMRHREHIELRERELETI (%)
Table 5 Percentage change in area of pores before and after collapse in ML and PL (%)
ML PL
$/um
YZ/pm? SX/pm? a4k / % YZ/pm? SX/pm? A1/ %
=30 73 805.25 55 587.59 —24.68 73 805.25 47 288.16 —35.93
5<¢<30 32 992.15 30 332.01 —8.06 30 762.19 34 507.99 12.18
1<¢<5 13 411.97 18 083.85 34.83 13 411.97 16 749.04 24.88
1 1746.97 1 890.94 8.24 1746.98 1 836.88 5.15
308 2 X = A B T L R e | T AR A b ) A 50
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Fig.8 Scatter diagram of sample collapsibility

coefficient and pore area variation
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Fig.10 1g V-lg A graph of pores before and after collapse
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Table 6 Fractal dimension of pore morphology of 2D SEM images
i 9 5 WG TR R FRE(RD) SRR (D)
BCYZ lg P=0.574 4 1g A+0.708 8 0.981 3 1.148 9
BCSX lg P=0.594 3 1g A+0.707 9 0.980 2 1.188 6
LSYZ lg P=0.575 4 1g A+0.706 6 0.979 9 1.150 7
LSSX lg P=0.591 6 1g A+0.709 5 0.979 7 1.183 2
MLYZ lg P=0.59551g A+0.709 7 0.978 1 1.190 9
MLSX lg P=0.600 4 1g A+0.712 6 0.976 8 1.200 9
PLYZ lg P=0.595 3 1g A+0.696 7 0.974 3 1.190 5
PLSX lg P=0.602 3 1g A+0.712 7 0.976 3 1.204 6
R7T =4 SEMBERIBESHIHEL
Table 7 Fractal dimension of pore morphology of 3D SEM images
B o B E Tr MR FRE(RY) S 4 E (D)
BCYZ lg V=1.409 9 1g A—2.165 0 0.975 2 2.127 8
BCSX lgV=1.35751g A—2.059 5 0.979 8 2.209 9
LSYZ lg V=1.402 6 Ilg A—2.190 9 0.962 0 2.138 9
L.SSX lg V=1.374 9 lg A—2.210 1 0.975 0 2.182 0
MLYZ lg V=1.406 0 1lg A—2.183 5 0.976 3 2.133 7
MLSX lg V=1.303 9 1g A—1.896 7 0.978 3 2.300 8
PLYZ lg V=1.36531g A—2.089 8 0.979 7 2.197 3
PLSX lgV=1.348 9 lg A—2.022 1 0.968 7 2.224 0
SH 2
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Study on the Influence of Collapsibility on Coastal Loess
Microstructure by GIS
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Abstract; Coastal loess is an important component of Chinese loess because of its specific characteristic
compared to inland loess. This study focused on coastal loess around the Bohai sea, obtained the SEM ima-
ges of four typical coastal loess fields before and after collapse. These data, combining with image analysis
tool offered with 3D analysis module in GIS, were used to study the image of the micro-structure of loess.
According to the apparent characteristic of SEM images, by using qualitative analysis of apparent charac-
teristic, we found that the inter-particle contact relationship is changed from overhead contact to mosaic
contact after sample collapse. After acquiring area, perimeter, volume, equivalent diameter and other mi-
crostructure parameters of sample particle and pore in two-dimension and three-dimension form, we ana-
lyzed the number and area variation of large pores, medium pores, small pores and micro-pores in loess be-
fore and after collapse quantitatively. The result showed that the total number of pores increases. The
number and area of large and medium pores decreased dramatically while that of small pores increased sig-
nificantly and the variation of micro-pores wss small. That means, the existence of large and medium pores
is the main reason for the occurrence of loess collapse in coastal zones. In addition, the increase in pores di-
mension indicates that the collapse might increase the complexity of coastal loess pores. In this paper, we
also explored the effect of quantitative study on the microstructure of loess collapse.
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