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Study on the microstructure of granite residual soils

ZHUANG Jingru', LIN Wei', JIAN Wenbin', XIA Chang’, HUANG Zhihui’
(1. Department of Geotechnical and Geological Engineering, Zijin School of Geology and Mining, Fuzhou University, Fuzhou,
Fujian 350116, China; 2. Fuzhou Planning & Design Research Institute Group Co. Ltd., Fuzhou, Fujian 350100, China;
3. Zhejiang First Hydro & Power Construction Group Co. Ltd., Hangzhou, Zhejiang 310051, China)

Abstract: Granite residual soils pervade the hilly and mountainous regions of southeast China, where they are susceptible to
destabilization and landslides, particularly under rainfall influences. These soils are classified into three categories based on
particle size distribution: cohesive, sandy cohesive, and gravel cohesive. Their structural robustness significantly influences
macroscopic slope stability through microstructural alterations. Advanced analytical techniques, such as X-ray diffraction and
scanning electron microscopy (SEM), have elucidated the microstructural characteristics of these soils. The empirical data
reveal that the cementation capacity and mechanical strength of cohesive granite residual soils are superior to those of the sandy
cohesive soil. These microstructural properties play a pivotal role in determining the changes in macroscopic mechanical
behavior of the soil. This research is of both theoretical and practical importance as it enhances understanding of the
microstructural features of granite residual soils, their deformation mechanisms, and their impact on mechanical properties,

offering valuable insights for geotechnical applications in forecasting and mitigating slope instability.
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Table 1 Basic physical and mechanical properties of WZ1 and WZ2

1k I/ (gm™) T/ (grm™) EAGi IR/ % B J1/kPa PSR /C0)
WZI 1.77 1.48 2.68 19.53 39.37 26.29
WZ2 1.37 .19 2.46 12.92 15.62 3333
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Fig. 2 Photos of instruments used in the experiment

2 RERERDH
2.1 X GHEE R

e g7 WZ1, WZ2 (9 B R EAT XA 2 AT 5 43
A, PrARINAT S AR AL 3 B

2000 ¢ 1998
1500 -

L
><
%1000-

500 p

263
227234212)75203

10 20 30 40 50 60 70 80 90
20/ (°)
(b) WZ20 ¥ XAT5

B3 & X STERITHEIE

Fig.3 X-ray diffraction pattern of minerals
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Table 2 Quantitative phase analysis results for WZ1 mineral X-ray diffraction

W HFR 2 Bt i L /%
Quartz(H3€) Sio, 37.0
Orthoclase (1E 1) KSi;AlOq 10.9
Albite calcian low (£ £7) (Nay g4Cay 1) Al 1S, 5405 111
Palygorskite(5 25 1) (Mg 0742l 6) (814010.45)2(OH), (H,0) 1,65 6.7
Kaolinite ({4 47) ALS1,0,(OH), 343
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Table 3 Quantitative phase analysis results for WZ2 mineral X-ray diffraction

R P o5 Bt i L%
Quartz(f3%) Sio, 33.4
Orthoclase (IFHA7) KSi;AlOq 44.9
Albite calcian low (£ £7) (Nay g4Cay 1) Al 16Si, 5405 7.9
Palygorskite(3J% 25 1) (Mg 0742l 46) (814010.45)2(OH), (H,0) 1,65 4.8
Kaolinite (#5104 47) ALSi,05(0H), 9.0
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Fig. 4 Digital electron microscope images
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Fig. 7 Enlarged 3D rendering of soil sample
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