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Expansive soil character later test verification on
freeway embankment treatment

HU Ming-jian, LIU Guan-shi, KONG Ling-wei, CHEN Shan-xiong
(Key Laboratory of Rock and Soil Mechanics, Institute of Rock and Soil Mechanics,Chinese Academy of Sciences,Wuhan430071,China)

Abstract: In the expansive soil area freeway embankment construction the expansive soil needs treatments if not take the
displacement and refilling measures. This is especially necessary in the middle&strong expansive soils building foundations. In order
to find out the status after the expansive soil embankment modified treatment and deepen the comprehension of the treatment
effect ,we carried out the experiment about the expansive soil characteristic on freeway embankment construction one year later.
Results show that the later moisture content and dry density changed in different degree which related to the treatment mode, boring
position and sampling depth. Later dry density will reduction which will induce to safety incipient fault. If embankment fulling up
with full expansive soil, the later dry density will increase and the long-term stability will be safeguard with lime modified expansive
soil. Flyash improves the capability of the expansive soils in a certain extent, but the effect is not as good as the lime and the incipient
fault haven’t been eliminated thoroughly.
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Fig.1 Boring positions of the later test verification
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Table 1 Characteristic indexes of medium expansive soil

gy EIBE R 2] 7] ik AR RESKE BATHE 50kPaEfF e IRAREE
EREVIE S o 3 . s 24

1% 1% 1% Fizr 1% 1% /g-cm IEHE% 1% 1%
ik L 0 60.8 29.8 31.0 71.3 15.8 1.64 -0.82 0.44 2.3
PP 4.0 62.9 42.8 20.1 18 15.8 1.64 0.28 0.34 0.28
PP 6.0 62.3 42.7 19.6 17 17.0 1.62 -0.47 0.26 -0.47
K 40 54.4 275 26.9 38 16.0 1.42 0.24 0.14 0.24
K 50 51.4 24.9 26.5 19 18.4 1.36 -0.94 - -
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Table 2 Moisture content contrast of the test embankment (unit: %)

v N - PN Y /m
BREGE S S -
0.3 0.5 0.7 0.9 1.1 1.4 2.0 25 3.0 45
k101+29 HILG 235 25.6 24.4 25.1 25.3 24.1 26.1 235 22.1 22.9
P J&i 3 25.7 28.6 26.9 24.7 25.7 24.6 273 25.9 25.3 26.6
k101+29 HILG 25.6 24.8 24.2 26.6 24.6 24.2 23.7 25.1(2.7) — 215
/7 6.5m J& 26.3 26.0 28.3 27.9 24.6 245 25.0 26.6(2.7) — 25.4
k101+29 HILG 24.9 245 26.0 27.4 24.4 22.1 24.0 22.1 21.3 235
M/ 12m Ja i 27.6 25.3 27.7 27.9 25.7 25.9 27.9 25.1 25.8 25.6
k101+340 HILG 23.9 24.9 25.3 25.5 24.9 26.5(1.7) 24.6 22.9 23.4 23.2
B JE 26.7 27.5 27.0 26.5 24.8 24.4(1.7) 25.8 25.5 24.3 24.2
k101+340 HILG 24.0 25.4 24.0 24.9 — 24.6 25.4 24.6 22.9 26.5
/5 6.5m Ja i — 28.8 27.6 24.9 — 246 26.7 27.1 26.1 26.5
k101+340 HILG 24.7 24.7 24.9 25.3 — 25.1 25.1 26.1 24.1 22.4(4.0)
A 105m  JEM - 26.5 26.1 26.3 — 26.0 26.3 26.4 25.3 23.7(4.0)
k101+340 idh 245 225 — 23.6 25.3 24.3 24.1 23.2 22.8 21.8
/12 m J& 3 27.2 27.8 — 23.8 26.0 27.6 26.5 26.8 25.6 25.3
k101+420 Wik 22.3 27.7 24.9 26.0 26.2 25.3 28.2 243 25.1(3.4) 275
P J& 39 27.7 25.8 26.0 27.8 27.2 25.3 26.9 25.5 27.0(3.4) 28.9
k101+420 Yl 22.4 24.7 24.8 25.9 25.6 245 22.8 22.8 25.5 —
/7 6.5m S5 - — 27.8 28.0 27.1 27.0 25.8 26.3 275 -
k101+420 Yk 25.6 22.8 26.8 28.9 23.0 24.7 24.3 245 23.9 30.0
#A105m 5 — 28.6 24.6 26.3 27.6 27.6 29.1 25.8 26.7 26.3
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Table 3 Dry density contrast of the test embankment
B ® E Im
VRS VAL ¥
0.3 0.5 0.7 0.9 1.1 1.4 2.0 2.5 3.0 45
WM FElg - cm® 1.560 1.540 1.520 1.570 1.581 1.591 1.540 1531 1553  1.440
k101+290 VI 55 1% 98.7 97.5 96.2 99.4 94.1 94.7 91.7 91.1 98.9 91.7
e G R lg - om® 1518 1.506 1.508 1.500 1.561 1.555 1.586 1542 1555  1.443
Ji5 W 51 1% 96.1 95.3 95.5 94.9 92.9 92.6 94.4 91.8 99.0 91.9
WM g - cm® 1.560 1.520 1.520 1.550 1.590 1.590 1580  1520” — 1.430
k101+290 I 51 FE 1% 98.7 96.2 96.2 92.3 94.6 94.6 94.0 90.5’\‘7‘ — 91.1
/5 6.5m J I g - om® 1.561 1.509 1.507 1.553 1.577 1.591 1584  1523" — 1.442
Ji5 W 51 1% 98.8 95.5 95.4 92.4 93.9 94.7 94.3 90.7¥ - 91.8
W5 g - om® 1.540 1.530 1.570 1.550 1.590 1.620 1.580 1540 1450 1510
k101+290 W13 S S 1% 97.5 96.8 99.4 98.1 94.4 96.7 93.8 91.4 92.0 96.2
/12 m Ja W LG - om® — — 1.520 — 1.615 1571 1.563 1561 1455  1.639
Ji S 51 FE 1% — — 96.2 — 96.1 93.5 93.0 92.9 92.7 97.6
W R lg - om3 1.560 1.520 1.620 1.600 1.600 1.640‘?" 1.560 1620 1510 1530
k101+340 I SERE1% 98.7 96.4 96.4 95.2 95.2 97.6‘% 92.9 96.4 96.2 97.5
P JG S5 g - om® 1.502 1.501 1.604 1.583 1.576 1.573‘?" 1.572 1588  1.486  1.496
Jei W s S5 JE 1% 95.3 95.1 95.5 94.2 93.8 93.9” 93.5 94.5 94.6 95.3
WIRAE g - cm® 1.560 1.560 1.610 1.620 — 1.540 1.630 1560 1.610 1530
k101+340 I S 1% 98.7 98.7 95.8 96.4 — 97.5 97.0 92.9 95.8 91.3
/5 6.5m G R lg - om3 - 1.520 1.598 1.587 — 1.473 1.547 1544 1549 1512
J&5 W S RE1% - 96.2 95.1 94.5 - 93.2 92.1 91.9 92.2 90.0
WM g - cm® 1.620 1.620 1.620 1.620 — 1.560 1.540 1540 1610 1530
k101+340 WIS 51 FE 1% 96.4 96.4 96.4 96.4 — 98.7 97.5 97.5 95.8 97.5
M5 105m R g - em® — — 1.601 1.598 — 1.512 1.527 1527 1617 1531
Jig W 512 FE 1% — — 95.3 95.1 — 95.7 96.6 96.6 96.3 975
I fElg - om 1.550 1.528 — 1.539 1.659 1.665 1.647 1635  1.650  1.640
k101+340 I SEFE1% 98.1 96.7° — 97.4 93.2 93.5 925 91.9 92.7 92.1
/i 12m Ja W g lg - om® - 1517 - 1.530 1.656 1.658 1.649 1.647 1649 1651
J& W S FE1% - 96.0” — 96.8 93.0 93.1 92.6 92.5 92.6 92.8
WM Elg - cm® 1.570 1.610 1.610 1.610 1.630 1.630 1.570 — 1.493  1.317
k101+420 WIS 51 FE 1% 99.4 95.8 95.8 95.8 97.0 97.0 93.5 — 94.5 92.7
=Tl JE I BElg - cm® - 1.592 1.590 1.572 1.576 1.568 1.563 — 1471 1.298
Jii W 512 1% — 94.8 94.6 93.6 93.8 93.3 93.0 — 93.1 91.4
W5 R lg - om® 1.550 1.610 1.610 1.630 1.630 1.620 1.550 1550  1.510 —
k101+420 W13 s S 1% 98.1 95.8 95.8 97.0 97.0 96.4 92.3 923 95.6 —
75 6.5m Ja s LG - om® — — 1.608 1.604 1.575 1.572 1.534 1534 1482 —
Ji W S 51 FE % — — 95.7 95.5 93.8 93.6 91.3 91.3 93.8 —
W R lg - om3 1.570 1.550 1.580 1.570 1.530 1.560 1.530 1520 1510  1.408
k101+420 I SEFE1% 99.4 98.1 100.0 99.4 96.8 98.7 91.1 90.5 95.6 92.6
M/ 105m  JEEE g - em® — — 1.555 1.502 1.473 1.474 1.513 1552 1517 1412
Jic W S B 1% — — 98.4 95.1 93.2 93.3 90.1 92.4 96.0 92.9
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