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In-situ sand well immersion tests on self-weight collapsible loess site with
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Abstract: The evaluation of collapse deformation laboratory tests on the loess with heavy section is not accurate ingeneral. The
in-situ comprehensive soaking tests are time-consuming and costly, and they cannot meet the requirements for linear
engineering. Therefore, a new in-situ test method, namely sand well immersion test, is proposed to overcome the shortcomings
mentioned above. Its core is the utilization of the relative differential settlement and ground fissures generated between
collapsible soil and non-collapsible soil. The water can directly flow into the loess with a certain depth and the soil mass
surrounding the sand well by setting up sand well on collapsible loess ground, so that the collapsibility deformations of loess
under the bottom of sand well and in the range within the depth of sand well are determined. The method is characterized by
easy operation, low cost, short cycle and high flexibility. Based on Baoji-Lanzhou passenger lines, four sand well immersion
tests with different depths are performed on a representative self-weight collapsible loess site with large depth. The settlement
deformations of sand well site and collapsible soil layers under the bottom of sand wells are measured, through the
measurement results of moisture content measurement of soil layers under the bottom of sand drain to analyze the collapsible
deformation characteristics of loess layers under the bottom of sand wells are analyzed. With reference to the correction factor
of collapse settlement under overburden pressure in this region suggested by the existing specifications, the sand well
immersion and the corresponding laboratory compression test results are comparatively analyzed so as to preliminarily
demonstrate the rationalitily of the proposed sand drain immersion test method and its advantages in linear engineering on

self-weight collapsible loess site with large depth.
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Fig. 1 Plan of sand well
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Fig. 3 Internal structure of sand well
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Fig. 7 Course of soil layer immersion of sand well No. 3
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Fig. 8 Final form of sand well No. 3
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Fig. 9 Curves of monitored moisture of sand well No. 1
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Fig. 10 Curves of monitored moisture of sand well No. 2
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Fig. 11 Curves of monitored moisture of sand well No. 3
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Fig. 12 Curved of monitored moisture of sand well No. 4
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Table 1 Settlement data of shallow punctuation of sand well No. 1
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Table 2 Settlement data of shallow punctuation of sand well No. 2
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Table 3 Settlement data of shallow punctuation of sand well No. 3
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Table 4 Settlement data of shallow punctuation of sand well No. 4
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Fig. 13 Curves of total collapse of shallow punctuation of sand
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Fig. 20 Curves of collapse settlement per day of shallow

punctuation of sand well No. 1

[ ——A1(BEHD2 m)
[ —=— A2 (JEH LM m)
I —a— A3 (BEHL6 m)
|l ——A4 (BEHL8 m)
| ——S1 (BEHLN0.8 m)
| —o—S2 (BEH0:0.8 m)

B HBKE/cm
- N W A LN

0 5 10 16 21 27 32 37 42 47
A i /d

[ 21 "2 BhFikhr BR8] 2 B SR Lk
Fig. 21 Curves of collapse settlement per day of shallow

punctuation of sand well No. 2

100 —— AL (BEHL2 m)
80 —a— A2 (JEH0M m)
B —a— A3 (BEHUD6 m)
i 601 = A4 (B8 m)
% a0t == S1(JEHUL0.8 m)
o —o— S2 (FEH10.8 m)
# g0} i
FEAKH K

0 5 11 16 21 26 31 36 41
i} ) /d

[ 22 3 Wb ikhn BR8] 2 B SR Lk
Fig. 22 Curves of collapse settlement per day of shallow

punctuation of sand well No. 3

0 5 10 16 21 26 32 37 42 47
Al /d

[ 23 4 BhFikhr BR8] 2 AR Lk
Fig. 23 Curves of collapse settlement per day of shallow
punctuation of sand well No. 4
(2) I ObR R UTRE S B

BRY IR R UTFEEE WA 6, AR I e ds
2] 1 & OAR RS TR R S B H TR R B 1A AL
KF&, W24, 25 Pir.

*® 6 BWHTOIRRITIFEEE

Table 6 Settlement data of centre punctuation in each sand well
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= /m Em  EE/m [%5/cm H/cm
01 25 22.5 26 3.98 8.6
02 21 19.0 30 0.91 4.2
03 15 15.0 20 2.04 10.8
04 3 3.0 13 12.70 45.0
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Fig. 24 Curves of total collapse of centre punctuation in each sand

well
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Table 7 Comparison between measured and calculated values of
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Table 8 Comparison between measured and calculated values of

self-weight collapse amount in soil layer below bottom
of each sand well
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