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Formation Evolution and Wetting Deformation of Secondary Sand Layer
in Plateau Lake-phase Weakly Cemented Sandstone
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Abstract; A large number of weakly consolidated sandstones of Neoproterozoic lacustrine deposits are distributed in the
Tibetan Plateau and neighboring areas. Influenced by rapid crustal uplift, material sources and depositional environ-
ments, the region has low mineral maturity. Its secondary sandstone layer retains the mineral composition of the origi-
nal rock, reflecting strong water-sensitive characteristics. To reveal the formation and evolution characteristics of the
sand layer within the Zada Basin in Southwest Tibet, the formation process and depositional environment were firstly in-
troduced. Further, the mineral composition, porosity, grain size and water content characteristics of this sandy soil
were systematically analyzed through geotechnical micro-testing, and the deformation law under the wetting condition
was revealed based on the scalar test, triaxial experiment and wetting test. According to the results, the secondary
sand layer has poor particle sorting, low mineral maturity, and hydrophilic clay minerals are wrapped around the sand
particles by agglomerates or attachment, reflecting obvious characteristics of clay-bearing sandy soil. The secondary
sand layer has strong water sensitivity, reflecting complex wetting and deformation characteristics that are different from
the traditional wetting and trapping. According to the analysis of the wet deformation characteristics and influencing
factors presented by the secondary sand layer, it is further proposed that the water sensitivity evaluation should be car-
ried out for the engineering investigation of clayey sandy soil in high-altitude cold and dry areas.
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