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Abstract

In this paper, through the dew point potentiameter instrument, centrifuge method and filter paper
method to measure the suction of unsaturated clay and sand soil mixture, a new method to meas-
ure the suction of unsaturated soil is proposed, and the new method is compared with the three
traditional methods involved in this paper. Through theoretical analysis, data sorting and sum-
mary, the correctness, reliability and limitation of the innovative infiltration technology for mea-
suring the suction of unsaturated soil are summarized. The main research contents and results are
as follows: 1) The dew point water potentiameter was used to measure the suction of soil mixtures
with different ratios of kaolin, bentonite and sand (They are expressed by K, B and S respectively)
in the process of dehydration and moisture absorption. The experimental results show that there
is a lag between the dehydration path and the moisture absorption path. The increase or decrease
of suction is not entirely related to the size of soil particles, but to the water holding capacity and
properties of soil particles. 2) The suction of soil mixture obtained by centrifugal technique is in
good agreement with that obtained by cold mirror dew point water potential meter. 3) In the filter
paper experiment, kaolin was used as the research object, and the deviation between the suction
measured by filter paper method and wp4c was 10% ~ 16%. 4) In the experiment of innovative
penetration technology, it takes 3 ~ 5 days to measure the suction, which overcomes the limitation
of large suction measurement. Compared with wp4c data, the results show good agreement.
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Figure 1. Liquid limit determination process
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Figure 2. The relation function of hammer blow
number and water content
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Figure 4. The suction relationship between different mixtures of kaolin and bentonite under the
dehydration path
4. SR A EETEIR SIERKBETHRAXE

Wk IR, HOGRZE L, el t. EAREFAT, BAE R E g LR,
XU 35K BE 70 ZE bl o, A R S A T IR P vy Ry LR AR R 2 £, X
VLI AR PN FYBORRURI 1 #8 EL BN EE ), X5 H AR A 5.

3.1.4. N5
AT E BRI WPAC A8 e s KA A RIFC EORS T (Fbg . i b) b (1) - 38R S W 7E i /K Fi
W S I R AT IR I , FERE S B LE i KRR T () 7K RRAE Hh 2R AR DS HAR: . TAE N SR R U -
1) FIFH WPAC 15 2 L ACKFEHE 2k, DASR: BRECRT VR g Sl % 26 A1 R Bk &M IR &R, HAHKR R
HAE 0.9 BLE, XU ek BT 2 BUAASE R AT DR A R 7t 138 1) L /KCRFAIE it 2 i 2

N2 T

DOI: 10.12677/ijm.2020.94020 173 VAL


https://doi.org/10.12677/ijm.2020.94020

700
*  100%K
00 + B 100%B
s g A 90%K-10%B
500 + ~  80%K-20%B
[ “\- X T0%K-30%B
S a0 § .‘.- + 60%K-40%B
@ : !- — PR (100%K)
s 300 f A . T T (100%B)
i ™ T (90%K-10%B)
200 + ‘ — TR (80%K-20%B)
- . —— FER(T0%K-30%B)
100 | ——— FRE(60%K-40%B)
0 S e e
0.1 1 10 100

% 73(Mpa)

Figure 5. Suction relationship between different mixtures of kaolin and bentonite under hy-
groscopic path
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Figure 6. The suction relationship between different mixtures of kaolin and sand under the
dehydration path
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Figure 7. The suction relationship of different mixtures of kaolin and sand under hygroscopic
path
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Figure 8. The net weight of 100% K sample varies over
time under centrifuge operation
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Figure 9. The net weight of 90% K-10% S sample varies

over time under centrifuge operation
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Figure 10. The net weight of 80% K-20% S sample varies
over time under centrifuge operation
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Figure 11. The difference of suction measurement between centrifuge and WP4AC
(100% K)
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Figure 12. The difference of suction measurement between centrifuge and WP4AC
(90% K-10% S)
B 12.90% K-10% S BiLHL5 WPAC IR T EE S

3.2.4. NG5
ST TR B OB AR S206 BT R - KSR - £R 34T T e, 5 WPAC HiARM HE,
ST HZE . TAEN R g5 BT

DOI: 10.12677/ijm.2020.94020 177 VAETIS


https://doi.org/10.12677/ijm.2020.94020

80 T
70 +
60 |+
E O B
s 50 +
W 40 & A WPAC
E r
& 30 £ & — R (80%K-20%S +
i TREGAE #h £8)
20 +
10 -
0 T

% 73(Mpa)

Figure 13. The difference of suction measurement between centrifuge and WP4C
(80% K-20% S)
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Figure 14. The experimental device
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Figure 15. The difference of suction measurement between filter paper method
and WP4C (100% K)
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Figure 16. Conceptual design of experimental apparatus
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Figure 17. Local magnification diagram
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Figure 18. Soil sample placement and top loading
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Figure 19. The relationship between PP moisture content and suction at different
temperatures
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Table 2. Daily variation of moisture content and suction in PP
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Figure 20. Relationship between moisture content and suction equilibrium time of PP
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Figure 21. The relationship between water content and suction equilibrium time under
the condition of 50% PP water content (100% K)
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Figure 22. The relationship between water content and suction equilibrium time under
the condition of 75% PP water content (100% K)
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Figure 23. The relationship between water content and suction equilibrium time under the
condition of 100% PP water content (100% K)
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Figure 24. The relationship between water content and suction equilibrium time under the
condition of 150% PP water content (100% K)
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Figure 25. The relationship between water content and suction equilibrium time under the
condition of 250% PP water content (100% K)
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Figure 26. The relationship between water content and suction equilibrium time under the
condition of 350% PP water content (100% K)
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Figure 27. The relationship between water content and suction equilibrium time under
the condition of 75% PP water content (90% K-10% S)
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Figure 28. The relationship between water content and suction equilibrium time under
the condition of 75% PP water content (80% K-20% S)
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Figure 29. The relationship between moisture content and suction force in PP
experiment (100% K)
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Figure 30. The relationship between moisture content and suction force in PP
experiment (90% K-10% S)
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Figure 31. The relationship between moisture content and suction force in PP
experiment (80% K-20% S)
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