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Experimental study on influences of moisture content on shear
strength of unsaturated loess
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Abstract: Determining the relationship between moisture content and shear strength is of guiding significance for engineering.
The direct shear tests are carried out on the unsaturated loess samples with different moisture content and dry densities to study
the shear strength of unsaturated loess, and the soil-water characteristic curve of unsaturated soil is determined by the method
combining the dew point water potential meter and the filter paper method. Based on the researches on the microstructure of
unsaturated soils, the influences of moisture content on the microstructure are analyzed. The test results show that as the
moisture content increases, the shear strength of the soils decreases, and the increase in the moisture content reduces the
cohesion of the soils and the internal friction angle, but has little effect on the internal friction angle. On this basis, the
functional relationship between the moisture content and the shear strength index of unsaturated soils is analyzed, and then by
analyzing the functional relationship between the moisture content in the soil-water characteristic curve and the matrix suction,
a formula for the shear strength is proposed by regarding the matrix suction as the variable.
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Fig. 1 Dew point water potential instrument of WP4C
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Fig. 2 Curves of shear strength of soils with different dry densities
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Table 1 Fitting parameters for shear strength indexes

HiBJHREE /kPa

TH#EZp HIKE FEN JEEE FIEVIE
/(g em’3) W% c/kPa tang

5.83 24.630 0.2290

6.72 13.200 0.2190

8.37 9.286 0.1990

1.50 9.52 6.452 0.1800
12.28 4.008 0.1730

13.80 2.542 0.1640

15.48 0.782 0.1420

5.83 13.386 0.2153

6.88 7.938 0.1985

7.59 6.960 0.1812

1.60 8.95 4.745 0.1768
11.14 2.480 0.1584

13.87 0.960 0.1440

15.27 0, (-0.768) 0.1374

5.38 7.447 0.1870

7.75 6.306 0.1770

8.61 5.165 0.1680

1.70 10.81 2.282 0.1600
11.72 0.601 0.1460

13.98 0.420 0.1230

15.88 0.120 0.1040

6.97 32.063 0.2330

7.58 23.265 0.2320

8.90 19.550 0.2290

1.80 10.18 14.956 0.2080
13.46 9.775 0.1790

15.24 5.474 0.1660

17.37 4.790 0.1470
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Fig. 3 Relationship between moisture content and friction angle
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Fig. 4 Relationship between moisture content and cohesion
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Fig. 5 SWCCs of soils with different dry densities
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Table 2 Fitting parameters

pl(grem’) A B C D
1.50 -0.4663 16.5651 45.0403  -0.29750
1.60 -0.4636 15.5091 72.6715 —0.31346
1.70 -0.4434 14.0912  106.4089 -0.27460
1.80 -0.4549 13.3135  121.0407 -0.20200
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Table 3 Fitting parameters of SWCCs under different dry densities

p/(g-em?) a n m
1.50 108.8800 1.01115 1.34315
1.60 331.3985 0.91283 1.85813
1.70 437.9342 0.81921 1.87375
1.80 350.4498 0.83102 1.63982

Ziaal () ~ (6) ZIMKHEK R, [/3—1
CAFE BT 379 B A8 & i B8 ik B A i

<H() > —

3 WIEDH
LB R L O e

—_

W IE S O 25 A 9 T AR G 1 1R AT N
TR RN A R RO 5 M A . an i
6 A, WUCHHIFET%E 1.70 gem® F, 5.05%,
8.37%, 10.85%, 15.43% % /KZMAEEANE 28 80K
200 fEEMIOREE I, RIS R AT LA H:
RS KRB, Bk RS SN E, &
FEOREEROR, HEERH, BRI E%,
FHERN, FLBRZEEDN, SBEERBR IR K. BE &K
IR, ORI (1) e 853 B iR, oz ) 48 g A
RUEEAOR AR, DT ol 225 ) 2 4 ot PR VT A A1
HERR ) BB HE A B A R RS, LB A (AR R
BRI IR N, O A (R S R R AR, I R )
SRAE R R

6 FEE=1.70 gem’ B, FEIEKEHIEBMELE LA
200 B IREEHE

Fig. 6 Magnification of 200 times for unsaturated remolded soils

with different moisture contents under dry density of 1.70 g/cm?
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