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Influence of compaction test types on compaction characteristics of EPS
particles light weight soil

YANG Kai-xuan, HOU Tian-shun
(College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: To study the influence of the compaction test types on the compaction characteristics of EPS particles light weight soil, and
to reveal the compaction mechanism of light weight soil, three kinds of light weight soil with different EPS particle contents were
prepared for four different types of compaction tests, i.e., standard light-type, standard heavy-type, small light-type and small
heavy-type. The volume compression ratios of the EPS particles were measured, respectively. The results show that the dry density of
the light weight soil first increases and then decreases with increasing the water content for the three mixed ratios light weight soil
under all the compaction tests. The curve shapes are similar to parabola, and the optimum water contents of the three mixed ratios
light weight soil are approximately 31%, 35% and 39%. For light weight soil having the same ratio, the maximum dry density of the
standard light-type compaction test can be taken as the standard. The absolute growth range of the maximum dry density for the other
three kinds of compaction tests is from —0.014 g/cm? to 0.072 g/cm?, and the relative growth range is from —2.647% to 13.611%. The
maximum dry densities obtained by the four kinds of compaction tests are basically the same. Due to the influence of size effect of
the compaction cylinder, the maximum dry density of the small-type compaction test is larger than that of the standard compaction
test when the compaction energy is same, but the difference of them is small. For the same compaction test type, it is found that the
increase in the compaction energy has no obvious effect on improving the maximum dry density of the light weight soil. Under the

compaction action, the EPS particles exhibit obvious plastic compression, and the compression ratio decreases with increasing the
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water content and the EPS particle content. The volume compression ratio varies in the range of 0.955% to 31.174%. It is feasible to

determine the optimum water content and the maximum dry density of the light weight soil by using the small-type compaction test

instead of the standard compaction test, which can provide reference for engineering design and construction of light weight soil.

Keywords: light weight soil; compaction test types; compaction characteristics; optimum water content; maximum dry density; EPS;

volume compression ratio
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Fig.1 Curves of dry density and water content
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Fig.2 Curves of wet density and water content
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Fig.4 Volume compression images of the EPS particles
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Table 3 Comparison of the standard compaction test results

RERA 0 o/ 1o 0 T E IKEE wop T2 pa KT % pimax EPS FURIARBUE R
(T ac/% e /%(be %) W% ' (g + om) g - o) "%
27 1.208 16.350
29 1.206 13.813
0.32 (30) 31 30.62 1.211 1.213 11.919
33 1.173 8.142
35 1.118 6.782
30 0.859 11.914
bk 33 0.862 9.288
i Sk e 15 0.81 (50) 35 34.56 0.863 0.864 6.643
3
(592.2 kl/m?) 37 0.829 3.612
40 0.789 1.833
31 0.503 7.613
35 0.515 6.720
1.90 (70) 39 38.65 0.528 0.529 5.287
43 0.495 2278
47 0.471 1.434
27 1.188 29.365
29 1219 25.999
0.32 (30) 31 30.77 1232 1.233 20.881
33 1.179 14.231
35 1.155 11.708
30 0.811 21.489
bR 33 0.864 15.296
i S 15 0.81 (50) 35 34.93 0.903 0.904 10.626
3
(26849 ki/m’”) 37 0.841 8.840
40 0.808 7.226
31 0.474 15.685
35 0.501 8.863
1.90 (70) 39 38.72 0.514 0.515 7.675
43 0.482 3275
47 0.465 0.955

4 4k
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Table 4 Comparison of the small-type compaction test results
R o o 1o o A TKEE wop T pa KT % pamax EPS JORLIAR R4 %
(ﬁfg&'ljj) ac/% ae/ﬁ)(be//o) w/% % / (g . cm’3) /(g . cm’3) te/%
27 1253 24.836
29 1.257 17.377
0.32 (30) 31 30.81 1278 1279 16.564
33 1.208 10.728
35 1.173 8.936
30 0.858 21.875
N 33 0.877 18.945
ke 15 0.81 (50) 35 35.02 0.916 0.918 16.018
3
(592.2 kI/m®> 37 0.882 13.672
40 0.799 8.182
31 0.577 11.562
35 0.578 9.942
1.90 (70) 39 38.95 0.599 0.601 6.305
43 0.546 2.958
47 0.511 1.701
27 1.274 31.174
29 1.282 28.428
032 (30) 31 30.75 1.294 1.295 20.377
33 1.205 16.331
35 1.178 14.382
30 0.906 27.955
R 33 0.896 22.895
o S 15 0.81 (50> 35 34.96 0.937 0.938 21.428
3
(2 684.9 klinv’) 37 0.856 13.796
40 0.832 12.732
31 0.575 12.768
35 0.552 9.796
1.90 (70) 39 39.04 0.577 0.579 7.171
43 0.519 4589
47 0.499 2.854
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mE RS, X SRR NPT

(4) FIH 2= PN = HCv A g 47 i/ B 5 s
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