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Multi-stratigraphic centrifugal model test method for determination of
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Abstract: The self-weight collapsible deformation of loess is harmful to the upper buildings. The existing indoor collapsibility
and on-site water immersion test method for loess are difficult to satisfy the requirements of the project construction in terms of
the economy, duration and accuracy of the test results. Based on the typical-stratigraphic centrifugal model test method, with
the self-weight collapsible loess foundation of Buli Village, Weicheng District, Xianyang City as the object, a
multi-stratigraphic centrifugal model test method for determination of loess self-weight collapsible deformation is proposed,
and the results of the indoor collapsibility tests and on-site water immersion tests are compared. The stratified deformation
characteristics of Q, and Q; loess self-weight collapsibility are also analyzed. The results show that the value of the regional
correction coefficient [, obtained from the multi-stratigraphic centrifugal model test is different from that obtained from the
on-site water immersion tests with a difference of 0.04, and the relative error is 2.5%. It is proved that the multi-stratigraphic
centrifugal model test method can be used to obtain similar results with the on-site water immersion test, and has the advantages
of low cost and short test cycle. Thus, under some circumstances, it can replace the on-site immersion tests to determine the
self-weight collapsible deformation of loess.
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Table 1 Basic physical properties of loess
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1~15 14.5~16.1 1.20~1.44 0.88~1.26  33.11~47.32 2.71 CL
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Table 2 Indoor test results

RE JEE = BIKE T HEIEMH HaFn AN SRS
/m /m 2K 1% /(grem ) EX B F/(g-em ) I & JE /1/kPa /mm
1 1 Qs+ 14.5 1.30 0.023 1.74 17.423 20.7
2 1 Qs+ 14.7 1.23 0.037 1.69 34.365 33.3
3 1 Qs+ 15.5 1.25 0.021 1.71 51.444 18.9
4 1 Qs+ 15.7 1.26 0.047 1.71 68.592 423
5 1 Qs+ 15.4 1.38 0.043 1.80 86.563 38.7
6 1 Qs+ 15.6 1.20 0.040 1.67 103.300 36.0
7 1 Qs+ 15.4 1.27 0.046 1.72 120.516 41.4
8 1 Qs+ 16.0 1.28 0.040 1.73 34.502 36.0
9 1 Qs+ 16.1 1.36 0.009 1.78 121.134 0.0
10 1 Qs+ 15.4 1.30 0.007 1.74 138.556 0.0
11 Qs HiE 15.2 1.44 0.033 1.84 156.940 29.7
12 1 Qs Hi 15.4 1.44 0.033 1.84 175.323 29.7
13 1 Qs HiE 15.6 1.41 0.021 1.82 193.501 18.9
14 1 QEXT 15.6 1.41 0.007 1.81 211.645 0.0
15 1 QEWT 15.8 1.42 0.005 1.82 229.808 0.0
z B EEEE (mm) 345.6
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Fig. 1 Layout of soaking test plan
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Table 3 Scaling law of physical quantity in centrifuge model test
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Table 4 Test design
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Table 5 Basic conditions of models

MR R  AREFHIRE R (KXEXED  WIIHEKEK T
B RN BELERR o . oo " -
/cm /m /(em X cm X cm) 1% /(g-em”)
—2 i 20.80 0.00~10.40 15.4 1.27
SRk F—E Qs%fﬁ*
g F2 Qs Hi 5.00 10.40~12.90 20%20%30 15.4 1.44
- FE=F QEHE L 4.20 12.90~15.00 15.6 1.41
F—E QB - 20.80 0.00~10.40 15.4 1.27
MR A= Qs 7y 1% 5.00 10.40~12.90 20%20%30 15.4 1.44
FE=F QEHE L 4.20 12.90~15.00 15.6 1.41
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Fig. 2 50 g-t centrifuge
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Fig. 4 Model made of soil with natural moisture content

3 MILER I
3.1 RAESKEEBMEFT R

Bl 5 NIRAE RGUR A R AR S /K R AR50 1
JEHESE AR TSN, B 5 (a) NRREG KRR R
BRSO, B S (b) RIR B /K ER AL B0 Ik FiE
m#E 50g, BHARER SN BERTI, 7EEC
HEINA 50g B, AR R A E W ARG AT R
WHR L&A AL A, WHEAEEL T, -
BER 45 13

: HE 159 250350431 591 631 751 851

-\

T #1539 251,351.451 55 65 751 &)
2 5w e $

w7, I"‘ :
> Vg A\ WL

~-f§§m$=h‘ ‘:’!
wion N g‘!
%ﬁﬂt '*"‘; "o e

1o ™

b R¥E
5 RARESKFRBERFTRIFR

Fig. 5 Compressive deformations of natural moisture content

model
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Fig. 6 Compressive deformations of markers for natural moisture

content model
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Fig. 7 Displacement-centrifugal acceleration curves
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Fig. 8 Displacements of markers for saturated model
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