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Experimental study on the deterioration of granite residual soil
properties under wetting-drying cycles
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Abstract : [Objective] This study investigates the strength deterioration rule of granite residual soil and its correlation with changes
in mineral composition and content under wetting-drying cycles. [Methods] Laboratory experiment were conducted on shallow slope
granite residual soils Fuzhou (S1) and Quanzhou (S2) to simulate shear strength degradation under wetting-drying cycles. X-ray
powder diffraction analysis was also performed on S2 post-cycles. [ Results] The test results indicate that the cohesion of both soils
decreased as the cycles number increased, following an S-type attenuation curve, while the internal friction angle remained relatively
stable. For S1,cohesion deterioration was slow before the 3rd cycle but significant afterward, decreasing from 15. 74 kPa to 8. 94
kPa, representing a 43. 20% reduction. For S2, cohesion deterioration was rapid before the 3rd cycle and then gradually slowed,
decreasing from 17. 40 kPa to 10. 85 kPa, resulting in a 37. 64% reduction. S1 exhibited slightly higher deterioration degree. During
cycles,feldspar content decreased while clay content increased, with mineral content fluctuation amplitude consistent with cohesion

degradation at corresponding stages. [ Conclusion] Differences in mineral compositions of granite residual soils result in distinct
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deterioration resistance capacities,as well as varying deterioration degrees and rates. There is a strong intrinsic relationship between

mineral composition changes and cohesion deterioration. Mineral composition diversity and feldspar hydrolysis are key factors

contributing to cohesion deterioration. These findings provide a critical mineralogical basis for further exploring the deterioration

mechanisms of residual soil properties.
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Tab. 1 Description and mineral content of soil samples %
{EELY]
G filiids . e
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EE 1 e A WL A R — 20, 7~47. 6 0.4~24.2 49, 4~69. 1

R 2 TR AR A A, S HDRAE B A iR A 30, 4~45. 5 20, 0~25. 4 11.6~32.8 10.9~20.9
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Tab. 2 Physico-mechanical parameters of soil samples
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JAFE 1 1. 84 23.8 82.0 15. 74 34. 02
JRE 2 1.97 21.5 80. 6 17. 40 31.18

1.2 FEBRMEAXBAR

T 2 AP 2 e A T - 48R A0 B T I S
Tt FE-UR 2 7 5 o R 46 S 300 35080 )2 4 B 2 B AR Y
SR B AL S A A HLBE. SR Al A AR AT oK
PRI LIRS DA R P A0 1 P SR M IR A T AT LR
A 2 KA Gl PREFAE 105 CHREAZE TP
BRI TR XML. 12 b 5 D B 4 A X - R
N L URGERARER. 32 P 0 T L3 L5 IR T
U9 R IRAGEE A BEAT FA DR BT . 156 i
Tt R ULIEL 3, [ A BUARE 2 25 06 F 1 U 193t
PFEAT X S EM AR AT S

FELRE U salllf WY

HaFNEE/%

01 23 4567 8 910
PEFRRBUIR
KIS RN E S

Fig. 3 The sketch of the wetting-drying cycles
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Tab. 3 Shear strength indexes of samples from two

regions with different cycles

) A 1 A 2
TG
v BRI WEE BRI WEE
kPa B o/ () kPa o/
0 15. 74 34.02 17. 40 31. 18
1 15. 66 33. 84 15. 83 31. 88
3 14. 95 33.15 12. 38 31.24
5 12.70 33.70 11.93 31. 36
7 11. 38 34. 62 10. 95 31. 04
9 8. 94 33.58 10. 85 31.19
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Fig. 4 Relationship between cohesion and cycle number
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Fig. 6 Deterioration degree of cohesion with the number of cycles
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Fig. 8 X-ray diffraction patterns of residual soil after different wet-dry cycles
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Tab. 4 The change of mineral content of granite residual soil after different cycles %
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Sy VR/E S

0K 1k 3 5K 7| 9,
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Al Si, O; (OH), = ea 20. 0 17. 4 16.7 30. 5 29. 2 24. 4
K(Al4Si, Oy (OH) ) apiivay 18.9 18.8 22.3 22.8 23.4 22.4
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Fig. 9 The change of mineral content under dry-wet cycles
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Tab. 5 Fitting results of cohesion attenuation curve under dry-wet cycle
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