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Microstudy on roadbed loess improvement by impact compaction technology
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Abstract: The microstructure and pore characteristics of natural loess and roadbed loess improved by impact compaction after 8-40
compactor passes were qualitatively and quantitatively studied on the basis of the test results from scanning electron microscope
(SEM) and mercury intrusion porosimetry(MIP). The results show that open structure is the main structure type of natural loess and
roadbed loess after 8 compactor passes; and inter-particle inlaid structure is the main type of roadbed loess after 16-40 compactor
passes; The pore size distribution is within the range of 0.006~164 pm before and after 16 compactor passes, the average pore
diameter has been lowered from 0.767 9 pum to 0.071 1 pum; the median pore diameter has been decreased from 5.264 um to 0.5684
um. The pore surface area has been increased from 0.624 m?/g to 7.517 m?/g; there are two dividing pore diameters of 10 pm and 2
um for all types of loess, and for the loess before 16 compactor passes, the pores with diameter between 2 to 10um cover 67.53 % of
all the pores, while the pores with diameter less than 2um cover 68.07 % for loess after 16 compactor passes. Therefore the optimum
compactor pass is 16 and the improvement mechanism of impact compaction is change in loess microstructure and increase of
micropores.
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Table 1 Physico-mechanical properties before impact- compaction in excavation

WREE KR B TR MR FLER FLBR L H i 25 HE A P ES i

H/m W/ % p/g-em®  pg/g-cm” S: /% n /% e a1,/MPa’ E,/MPa S
0.0~0.3 13.30 1.72 1.52 46.3 43.6 0.772 0.04 443 0.033
0.3~0.6 15.05 1.70 1.48 494 452 0.825 0.16 12.5 0.022
0.6~0.9 15.35 1.54 1.34 40.8 504 1.015 0.36 5.8 0.057
0.9~1.2 14.05 1.43 1.25 332 534 1.149 0.63 4.1 0.086
1.2~1.5 11.60 1.35 1.21 254 55.0 1.233 0.69 4.5 0.063
1.5~1.8 11.80 1.37 1.23 26.6 54.5 1.196 0.56 5.6 0.210
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Fig.1 SEM photograph before impact compaction (x500)
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Table 2 Soil porous properties under different
compaction passes

iy FLERAR LB fLEAR PR PR TR

/mL-g'  /mf-g' Ai/um /pm /um /g-m>

A1(0) 0.1286 0.668  0.0784-118 2.2649 0.7702 1.579°5
A2(0) 0.1183 0.475 0.006-129 28159  0.996 6 1.6399
PEHT 0.1235 0.572 2.5404 0.8834 1.609 7
B2(8) 0.1080 0.594 0.006-164 7.854 1 0.726 8 1.472 4
B3(8) 0.1096 0.758 0.006-112 8.1210  0.5780 1.4402
8 i  0.1088 0.676 79876  0.6524 1.456 3
CI1(16) 0.1433 9.146 0.006-137 02333  0.0627 1.809 2
C2(16) 0.1578 7.982 0.006-100  0.7276 0.0791 1.5587
163  0.1506 8.564 0.4805 0.0709 1.684 0
D2(24) 0.0918 5.088 0.006-130  0.9454 0.0722 1.556 5
D3(24) 0.1405 10369  0.006-118  0.1902 0.0542 1.718 3
243 0.1162 7.729 0.5678 0.0632 1.637 4
E1(40) 0.1570 7.147 0.006-100  0.8062 0.0878 1.796 9
E3(40) 0.0950 5.369 0.006-100  0.5077 0.0708 1.6277
40 3@ 0.1260 6.258 0.6570 0.0793 1.7123
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Table 3 Intrusion volume percentages of diverse pore
diameters under different compaction passes

LA ] d<2 pm/% 2<d<10um/%  d>10 pm (%)
Al 46 51 3.0
A2 32.7 64.5 2.8

T 394 57.8 2.9
B2 1.7 79.9 18.4
B3 3.5 74.7 21.8
8 it 2.6 773 20.1
Cl 78.2 20 1.8
C2 64 33.8 2.2

16 i 71.1 26.9 2.0
D2 58.3 39.1 2.6
D3 72.8 24.1 3.1

24 i 65.5 31.6 2.9
El 69.9 28.5 1.6
E3 65.2 33.8 1.0

40 i 67.5 31.2 1.3

9% r H>10um B2~10 um O<2 um

X —

S -

R

fhang

Eé

=

=

!

&

=}

~

0 8 16 24 40

i R SEEE G /i

B 10 fLERX AR E S SRS T ESHRHR K
Fig.10 Intrusion volume percentages of diverse pore
diameters vs. different compaction passes
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