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Structural yield and collapse deformation of loess

SHAO Sheng-jun"?, WANG Li-gin" % SHAO Shuai', WANG Qiang'
(1. Institute of Geotechnical Engineering, Xi'an University of Technology, Xi'an 710048, China; 2. Shaanxi Key Laboratory of Loess
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Abstract: The loess is a typically structural soil, thus its collapsibility is actually the response of damaged structure under water
immersion. The structure of loess, which can reflect the physical composition and the structure-deposited characteristics of
different geological ages for loess, can be quantitatively described by the structural index. Both loading and water immersion
can result in the attenuation of the structure of loess. However, the representative indexes of the two attenuation actions are
different, i.e., the loading-induced attenuation can be represented by the compressive yield stress of structure and the
compression curve of loess under certain water content; while the water immersion-induced attenuation can be illustrated by the
decrease of the compressive yield stress of structure and the variation of compression curve. Two kinds of compression tests
and structural index tests are performed on a series of loess specimens with different water contents, which are sampled from
several sites deposited in the Middle and Upper Pleistocenes. According to the test results, the relationship between the
structural index and the compressive yield stress of structure is analyzed, as well as the logarithmic relationship between the
ratio of the pore ratio of loess under compressive deformation to initial pore ratio and the ratio of compression stress to the
compressive yield stress of structure. The analysis indicates that the structural index of loess has a monotonic relation with the
comprehensively physical quantity representing the fundamental physical property. The compressive yield stress of structure is
approximatively linear with the structural index. The variation law of the ratio of pore ratio is approximatively consistent with
that of the logarithmic value of the ratio of compressive yield stress. Then, the method for the calculation of structural index is
proposed that the structural index can be derived from several fundamental physical parameters, moreover, the compressive
yield stress of structure can be determined according to the _
linear relation with structural index. The compression curves of ESTE: EXARRERETE (41272320, 11572245)

natural loess and saturated loess can be respectively described YRS EER: 2016 - 05 - 25
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in accordance with the logarithmic relationship between the ratio of pore ratio and the ratio of compressive stress, thereby, the

coefficient of collapsibility under overburden pressure of saturated loess can be obtained. This method has been used in several

loess sites in Xi'an district to calculate the collapse deformation under overburden pressure. The computed results are in good

agreement with the measured ones of the filed immersion tests, demonstrating the rationality and accuracy of the collapsibility

evaluation method for the structural loess. It can be applied as a new method, by which the collapse deformation evaluation of

loess foundation can be calculated for the construction engineering and the underground structure embedded in the loess layer

with a larger thickness.

Key words: loess; structure; collapse deformation; collapse under overburden pressure; collapsibility evaluation
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Table 1 Fundamental physical parameters of loess

N Pd Wo wL Wp
- “ G eem® % % %

XAgj-Qs-1 1.00 2.70 135  18.00 37.0 23.0 14.0
XAqj-Q;2 098 270 136  17.00 36.0 22.5 13.5
XAjh-Q, 071 270  1.58  2.80 31.0 19.0 12.0
XAjh-Q; 1.03 270 133 10.80 33.5 215 12.0
XAbly-Q; 0.98 270 136  22.00 37.0 20.5 16.5
XAbly-Q, 0.82 270 146  19.00 38.0 21.0 17.0
LZdgs-Q, 0.73 2.70 156  10.50 28.6 18.0 10.6
XAydg-Q; 0.99 270 135 1920 333 199 13.4
XAydg-Q, 0.89 270 143 2020 345 224 12.1
XAhte-Q, 1.00 270 140 12,50 30.8 18.8 12.0
LZyz-Q; 1.01 271 139 1020 258 172 86
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Fig. 1 Relationship between structural index of loess and

comprehensive physical quantity
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Fig. 6 Curves of self weight collapsible coefficient with depth
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Table 2 Comparison between computed and measured results for

collapse deformation of different sites

Wiz g B A
i S e M /M BRI
’ (H7E) /em  {H/ME/cm
(Z%i%) -0.70 12.70 0
(2;/&%/]32??) 0.60 24.80 5.93
BH A -0.90 12.20 1.50
R EEHE A -0.40 8.19 3.32
IS 7.41 19.30 12.60
HIESL 2 10.60 16.20 20.30
jzf)ggm 0.95 9.40 3.70
fg%ﬁﬁ 14.50 31.10 70.60
EEHEIER 0.30 2.50 0
A B 38.10 15.20 29.20
Jbitb Sk 0.82 15.80 3.40
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