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Shear strength properties and mechanisms of peaty soil with
high degree of decomposition in direct shear tests
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Abstract: Based on the results of a large number of laboratory compression-direct shear combined tests, the shear
strength properties and mechanisms of typical peaty soil with a high degree of decomposition, sampled from three
different sites in Kunming and Dali cities, were analyzed. The test results demonstrate the following: the shear
stress-shear displacement curves of peaty soil showed different shapes in the consolidated quick shear test, quick
shear test, and slow shear test; with the increase of the normal stress, the shear deformation changed from plastic
deformation to elastic-plastic deformation in the consolidated quick shear and slow shear tests; the shear deformation
in the quick shear test showed mainly the plastic deformation under different normal stresses; the shear strength
envelopes of peaty soil with a high degree of decompression were, basically, two intersecting polygonal lines with
different slopes; the normal stress (o ,) corresponding to the break point of shear strength envelopes was about
200 kPa in the consolidated quick shear test and slow shear test, and the value was about 100 kPa in the quick
shear test. Based on analysis of the compression deformation of peaty soil, the evolution mechanisms of the shear

strength were further analyzed by means of establishing compression-shear microstructural models for peaty soil. We
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conclude that the increasing normal stress causes peaty soil to change from a porous state to a relatively densified

state, leading to changes in the shear strength and the shear strength parameters.

Key words: peaty soil with high degree of decompression; direct shear test; shear strength envelop; shear

strength ; shear strength parameter
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Table 1 Physical and mechanical parameters of samples
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Y1 6.0~6.2 M1 208.0 410 119 185 120.3 283.9 318 43.2  56.8 6.1 15.0

Y2  2.2-2.5 M5 89.5 2.85  1.56 238  99.6 3196 36.1- 23.5 765 1.1 2.0

Y3 13.5-13.8 M1 1648 263  1.25 189 482 136.5 40.7- 30.7  69.3 2.3 4.5
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Fig. 1 Shear stress shear displacement curves of peaty soil sampled from site no. 1
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Fig. 2 Shear strength-normal stress curves of peaty soil from different tests
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Table 2 Fitting parameters of shear strength-normal stress curves of peaty soil sampled from different sites
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Table 3 Shear strength parameters of peaty soil from different sites
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Fig. 6 Compression-direct shear microstructural models of peaty soil with high degree of decomposition
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TR K A UL M T 22 | 53X 330 o 7E 25 ~ 100 kPa [y Beijé ix T 4875 BEA G H, (HX —H K AR
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HEA —ERR (P, =5.7°) B, H i T LB AR S A B 58 42 T 1, A A DR 5 ik i 45 117 B A JEE 442 £
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100 kPai , e 7 - PR A RALBRBEA R, ke HE /K BB TR, B i fL BsUK R ) JEIE T 1, AR A AT AL
JO7 3 DB EIVASE N b JBORE ( S S Ry S R ) T 28 T 85 ZAH L F i, e b T A RN I ATESRAR /N AL B
JRE SRR FE /N R TR BT IR B LR (e = 1. 2°) B
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TRERSFLIR LR P ey =2. 250 YA 25 REEE P IME € =3. 4x107" em®/s, AU TR
B9k 7~ o RAFEYT S XN LRI N ) o, 295 F 100 kPa; B 45085 12570 o, (=0, ) 25T 200 kPa,
Kovalenko %5 IG5 H 1) o, 1 50 kPa Z2 47, X W] fE AL+ FE R FLER 3 (e, = 11.9~16) . KR (0, =
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5 & it
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DABRIAMEARIE S 4 o XTI ¥R LB ARy F AR Al
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