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Study on basic physical and mechanical properties
of uncompacted saturated loess
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Abstract: Immersion of loess can form compacted saturated loess or uncompacted saturated loess, and their engineering properties
are significantly different. Based on the tests and data statistics of 22 loess sites in the Xi’an area, this paper systematically studied the
basic physical and mechanical properties of the uncompacted saturated loess for the first time, revealed the fundamental reasons for
its water-saturated weak property and large deformation due to water loss, and summarized the physical and mechanical
characteristics of the uncompacted saturated loess in Xi’an area. The above research results can provide a basis for scientific research
and engineering practice to strictly distinguish two types of saturated loess and formulate technical measures by classification. It is
concluded that: uncompacted saturated loess is a kind of soil in which collapsible loess is not fully compacted, and macropore
structure still exists in the immersion process. It is exposed in Q3 loess or the upper part of Q2 loess. It has a large void ratio, high
water content, medium and high sensitivity, medium and high compressibility, low bearing capacity and strength, and is generally in
soft plastic or flow plastic state. It is distributed adjacent to the compacted saturated loess, collapsible loess, and paleosol, forming a
combination of soft and hard strata.
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Fig.1 Formation of uncompacted saturated loess
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Table 3 Summary of physical and mechanical properties of uncompacted saturated loess

HKFEw  RREwREp THEL p, WHLS,
/% /(g+cm?) /(g+cm?) /%

+4

FLEE e

RS QR

al*Z E<l*2

R ow, B w, MR WiMTER

/% /% 1, I
/MPa! / MPa

RIEFEMANQ; 3 £ 29.0~33.0 1.75~1.86 1.33~1.42 80.8~94.8 0.87~1.10 29.0~31.7 17.5~18.7 11.5~12.1 0.80~1.20 0.43~0.75 3.3~5.4

JEERMQyE - 25.0~27.1 1.86~1.97 1.49~1.57 83.1~982 0.74~0.83 31.1~322 18.8~19.4 12.2~12.8 0.51~0.64 0.23~0.37 4.7~8.2

RIEFEBAMQ 1 26.0~28. 1.90~1.95 1.48~1.54 94.8~97.0 0.73~0.78 30.1~31.2 18.2~18.8 12.0~12.4 0.73~0.77 0.31~0.40 4.6~5.7

EFEBMQ L 21.6~25.7 1.95~2.05 1.57~1.68 94.7~97.2 0.62~0.73 30.1~32.8 13.0~19.8 12.0~19.5 0.14~0.58 0.24~0.29 5.3~8.8
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Table 3 Summary of physical and mechanical properties of uncompacted saturated loess (continued)
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c/kPa o/(°) c/kPa

o/(°) c/kPa

/(") c/kPa @/(°) c/kPa @/(°) ' /kPa ¢ /(")

RIEFEBEAQ ¥ L 19.0~20.0 18.0~20.0 9.0~10.0 16.0~19.021.0~24.0 21.0~22.0 24~33 4.0~8.0 30~35 17.0~25.0 22~27 26.0~29.0

EFEBMQ; ¥+ 25.0~38.0 18.0~21.0 — —

28.0~46.0 19.2~23.7 27~48 10.0~18.0 30~38 27.0~30.0 30~35 27.0~30.0

RIEFEBMQ 1 204~22.5 19.7~23.0 19.3~23.9 16.0~18.021.4~21.9 20.0~21.0 32~35 5.0~8.0 40~42 20.0~21.0 28~30 27.0~30.0
FEEWAQ, 7+ 24.0~43.0 18.5~23.8 22.0~42.0 23.8~25.224.0~47.0 20.9~254 29~62 9.9~20.0 43~70 20.5~24.2 25~50 24.5~29.8
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Table 4 Summary of test indexes of uncompacted saturated loess in situ test
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RIE A Q, ¥+ 4.0~8.0 10.20~13.43 1.10~2.12 0.008~0.012 0.173~0.311 1.1~12
JEB A Q, # + 10.1~17.9 13.80~23.00 1.76~2.69 0.016~0.013 0.137~0.176 1.0~1.3
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