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Using SEM Photos to Gain the Pore Structural Parameters of Soil Samples
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Abstract: Based on soil experimental technique and computer image processing, amethod to gain the structural parameters of
soil sam ples by using SEM photos has been discussed, and an example of remolded cohesive soil is offered. To gain structur-
al parameters, three steps to process SEM photos are taken: photo transformation, edge detection and colorfilling. Pore
structural parameters of soil are calculated through color-filled binary images. 12 samples of remolded cohesive soil with dif-
ferent moisture and density states have been selected to test the method. SEM photos in 3 scales have been taken for each
sample, i.e. 500X, 1000X and 2 000X . Then all the SEM photos have been processed and plane porosity and void ratio
have been calculated with M atlab. A ccording to data analysis, some conclusions can be made as follows. Firstly, pore struc-
tural parameters calculated through SEM photos are relevant to those calculated through three-phase diagram and pore struc-
tural characteristics of soil can be reflected by them. Secondly, pore structural parameters calculated through SEM photos are
influenced by the way of drying SEM samples. Those of air-dried samples are larger than the results of three-phase diagram,
while those of heat-dried are smaller. Thirdly, pore structural parameters of the same sample calculated through SEM pho-
tos of different scales differ from each other and they fluctuate around those of three-phase diagram. Therefore, it is both
feasible and effective to obtain pore structural parameters by SEM image processing and analysis.
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1
Table 1 Basic parameters of experimental soil
G, 17 mm
(g° em3) wi (%) w, (U0) a0
2.76 46.3 25.1 47.0
) %) %) 0
3.5 47.4 14.6 345
2 SEM
Table 2 No. of SEM samples and its moisture & density states
. Ci(g ° em™3)
O 1.5 1.4 1.3 1.2
3 1216 ® ) ®
Fig. 3 Photo after color-filled 16,34 @ 5 6)
18 16 (@D) ®
3 , 20.13 ) (10)
. 43 » 43 23. 45
Y 30,16 an (12)
’ | 6.8, 10,12 :
9
1.
1.2 2.2 SEM
SEM
M ( . 2003 )9
. 3
n:%x 100%; e:%:. 2.76 g °cm .
N pe $S 2%, 23 .
S 8 :w=12. 16, 18, 20, 24, 30
%), :w=12.16,16.34,18.16,
’ 20.13,23.45,30.16 (%),
( ) A
=1.5 1.4 1.3, 1.2(g/em’ ).
s SEM 12
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Table 3 Comparison of pore structural parameters between SEM method and 3-phase diagram method
n( %) e
SEM SEM
500 1 000 2 000 500 1 000 2 000
1 44.2 48. 6 45.4 45.7 0.793 0. 946 0. 831 0. 840
2 49.1 43.8 51.1 49.3 0. 965 0.778 1. 043 0.971
3 57.5 35.8 60. 3 56.5 1.353 0. 556 1.520 1. 300
4 43.0 48. 4 43.9 45.7 0.753 0. 937 0.783 0. 84
5 47.2 53.7 42.6 49.3 0. 898 1. 162 0. 742 0.971
6 42.1 44.7 44.3 52.9 0.727 0. 807 0. 796 1.123
7 58.3 40.0 42.3 45.7 1.399 0. 668 0. 733 0. 840
8 50.0 37.6 37.9 56.5 1. 000 0. 602 0.610 1. 300
9 48. 4 45.6 66.9 45.7 0.938 0. 838 2018 0. 840
10 41.6 40. 4 37.2 56.5 0.712 0. 677 0.591 1. 300
11 30.7 31.5 44.7 45.7 0. 444 0. 459 0. 808 0. 840
12 41.3 36.2 44. 4 56.5 0.704 0. 568 0. 800 1. 300
SEM ) (4
’ s SEM ,
s
’
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