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Structural index of loess and its relation with granularity, density and humidity
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(1. Xi'an University of Technology, Xi'an 710048, China; 2. Shaanxi Key Laboratory of Loess Mechanics and Engineering, Xi'an 710048, China)

Abstract: The granularity, density, humidity and structure of soil are the natural indexes of its components and state behaviors,
which can be used to describe its mechanical property and variation law. The structural index is a quantitative parameter of
structure. It is related with the granularity, density and humidity of soil components and state behaviors and has an essential
relationship with the fabric arranged with soil particles and the connection between soil particles. Both the fabric and
connection have the steadiness to resist external loads as well as the variability under damage loads. The structural index is
established from the steadiness and variability of loess structure in terms of the product of the ratio of intact to remolded sample
unconfined compressive strengths (UCS) and the ratio of intact to saturated sample UCSs. It essentially covers water-immersion
and load-disturbance sensitivities, and reveals their variation laws. By analyzing the relationships between the structural index
and the difference between natural water content and plastic limit, liquid limit and liquidity index, the essential relations of the
structural index with the granularity, density and humidity are revealed. In addition, a composite physical index in terms of
liquid limit, dry density and void ratio is proposed to study its influence on the structural index. The results show the structural
index of loess has a monotonic relation with the composite physical index under approximate dry densities. Thereby, the
reliability and reasonableness of the structural index of loess are further verified.
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Table 1 Fundamental physical parameters of loess

TFE CHUTAEAD e G, pal(g-em’®) wo/ % wi/% wp/% Ip/%
1 1(Qy) 1.00 2.70 1.35 18.00 37.00 23.00 14.00
1 2(Qy) 0.98 2.70 1.36 17.00 36.00 22.50 13.50
w1 3(Qy) 0.71 2.70 1.58 2.80 31.00 19.00 12.00
1 4(Qy) 1.03 2.70 1.33 10.80 33.50 21.50 12.00
1 5(Qs) 0.98 2.70 1.36 22.00 37.00 20.50 16.50
w1 6(Qy) 0.82 2.70 1.46 19.00 38.00 21.00 17.00
# 1 7(Q,) 0.73 2.70 1.56 10.00 29.00 19.00 10.00
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Fig. 1 g, — w curves of undisturbed and remolded loess samples
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Fig. 2 m, - w curves of different loess samples
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Fig. 3 m,, - w curves of different loess samples
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