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Abstract: To accurately evaluate the self-weight collapsibility characteristics of the Angola red

sand site, a field immersion test for monitoring and studying the deformation of ground surface
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and strata at different depths and water migration regularity was conducted. The standard pene-
tration test (SPT) blow counts before and after immersion were determined, and the difference
between the results field and indoor tests was discussed. Results indicate that after immersion,
the ground surface of red sand shows continuous uplift deformation. The deformation curve can
be divided into four stages: steep rise, slow rise, unstable, and stable. The red sand stratum
with a depth of more than 8 m shows collapsible settlement deformation, with a cumulative col-
lapsible settlement of 5.6 mm, which is far lower than the self-weight collapsible settlement cal-
culated by the indoor test (137 mm). The vertical and horizontal permeability rates of red sand
are large, and the water content of red sand changes rapidly after water immersion and water cut-
off. The water holding capacity of red sand is poor. During water immersion, the saturation of red
sand formation is less than 80% , which is unsaturated permeability. The SPT blow counts of red
sand formation decrease considerably after water immersion, and softening characteristics are evi-
dent. The large permeability coefficient and poor water holding capacity of red sand impede the
development of a saturation state, and thus, the measured value of the self-weight collapsible set-
tlement is far lower than the calculated value. In general engineering construction, a design based
on the softening characteristics of red sand foundation instead of collapsible characteristics is rec-

ommended. The results can not only guide engineering construction in red sand sites but also pro-
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vide a reference for the collapsibility evaluation of other types of sand.

Keywords: red sand; immersion test; permeability characteristics; collapsibility; softening
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Fig.1 Stratum profile of test site
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Table 1 Basic physical indexes of red sand stratum in test site

EE5E# O¥tp -1 Hb ®-2 By
BTIKE/% 5.9 6.1 7.8
T#%E/(g/cm®) 1.66 1.72 1.74
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LA/ % 26 30 39
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Fig.2 Numbering plan of observing points
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Fig.4 Variation curve of water injection in test pit
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Fig.11 Change of SPT blow counts with depth before

and after water immersion
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