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Abstract : Acquiring large-scale undisturbed samples of natural loess is very difficult due to its spe-
cial original structure. Therefore,no data or documents are available of shaking-table testing on
saturated samples of undisturbed loess soil around the world.In the present study,we address the
problems of preparing large-scale undisturbed loess samples in the field and conducting research
on the liquefaction features of saturated natural loess by means of shaking-table testing.Previous
testing results have shown that the development process of excess void water pressure during
loess liquefaction, such as accumlation ,continuance,and dissipation,is the same as that with satu-
rated sand;the essential differences between the cases of loess and sand focus only on detailed
characteristics. The degree of saturation is the most important factor in controlling the liquefaction
behavior of natural loess under seismic loading. For this case of the shaking-table test, the void
water pressure ratio of undisturbed loess samples can reach 0.93 at saturation conditions of

90.3%.Moreover, the degree of saturation at 85% ,75% ,and 65% may be critical values associated
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with liquefaction phenoment, similar liquefaction phenomena ( cyclic failure), and that without

consideration of cyclic failure, respectively. In short, first-hand data of liquefaction features of

natural loess acquired by the shaking-table test and corresponding analysis results based on that

datacould advance the present understanding of the physical process and mechanism of saturated

soil under seismic loading.

Key words: undisturbed loess; shaking table; ground motion; liquefaction characteristics; pore

water pressure
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Fig.1 In-situ preparation of undisturbed loess samples for

shaking table test
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Table 1 Net size of undisturbed loess samples
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Fig.2 Arrangement sketch of micro sensors

within the No. 4 sample(Unit: mm)
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Table 2 Physical properties of loess samples and adding mass of water into models

HIE/ (g - em ) Tk /& T
R sl M k% ALK P _
PR + K Bl PR3 J&m Gl 5
1 1.54 1.41 2.331 9.35 0.921 21.8 35.3 5.4 64.1 70.1
2 1.47 1.38 2.340 6.50 0.960 14.9 67.6 0.0 87.6 87.6
3 1.42 1.37 2.352 4.03 0.982 21.3 122.0 12.9 76.2 83.1
4 1.48 1.39 2.336 6.48 0.946 14.9 69.5 0.0 90.3 90.3
5 1.49 1.42 2.332 5.30 0.912 12.5 65.3 0.0 84.5 84.5
6 1.49 1.42 2.332 5.30 0.912 12.5 26.0 4.8 48.7 54.8
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Fig.3 Time histories of seismic loadings
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Table 3 Loading conditions and characteristic parameters of

ground motion for the shaking table test

T8 Hi 7% 2 PGA/, ﬁ:ﬁ[ﬁ LK /s R
(m e+ s %) [a] /s % /Hz
1 3.80 80 0.005 5
2 KK W 2.60 50 0.050 5
3 3.60 50 0.005 5
4 I W 6.50 25 0.020 17
5 Tk e 9.30 25 0.020 17
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Fig.4 Liquefaction pictures of saturated undisturbed loess
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Fig.5 Variation curve of void water pressure in the No.4 sample
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Table 4 Statistical results of seismic loading response within

the No. 4 sample (for each buried depth, averaging

the data recorded by 4 accelerometers)

PGA/(m s %)

T %/ em T E B B I /HE T
10 2.34 222 2.28 12.36

1 27.5 179 2.13 1.97 7.15  3.80/1.90
45 1.58 212 1.85 5.98
10 1.12  1.64 1.38 3.44

2 27.5 0.95 1.35 1.15 3.09 2.60/1.17
45 0.89 1.39 1.15 3.09
10 1.49 173 1.61 6.91

3 27.5 1.21 1.60 1.40 4.31  3.60/1.45
45 1.10 1.66 1.38 3.88
10 1.77  2.38 2.07 2.48

4 27.5 1.81 2.67 2.25 2.33  6.50/1.87
45 1.60 2.23 1.92 2.27
10 2,52 3.15 2.83 3.01

5 27.5  2.25 3.35 2.80 3.39  9.30/2.42
45 2.01 2,57 2.29 3.02

L 45 LR R 5 BRI Il KR B

TN EE 75 % n] BE R & AR BIR AL (I FR R R0 LA
FR I L, 85 %6 1T g J& & A= 5 b + il fk AT vT b
(WAL BE 2 1 I B . 65 % DL R AR AT LA b % &
T I 301 HT

AR RN LB K B U)OCER B K S
A8 ) - JBORL Y B ORI AR LA O . R R AR+
PL#RE(0.05~0.005 mm) 4 3, 5 B A WA 1 i
RIS 4 AP B P2 0.25~0.10 mm,0.10~0.05
mm) {7 7E 35 25 5 L DR 0 7 A0 R0 B T LA O 40 O
Koy X MR ARG AR E m A, N
i E AR TE R, 4D D 1 L BR B — M oy il 7
0.7.0.8 LATFM, ML A oK 5 + (Q,) Ay FLBR Lh i
FE 0.9 224700, 33X B 7 MR A5 7E 4R ORN BE A [R) Y A% 14
TLE NS RS T, A ERR
B PNORLAR A 458 43 1T BE 5 | A A AR RN B AE A 1Y
NI AT A B e 2 A R o 9 Ak B4 A 5 TR (R
b it B AR S 5 LB 22 5 (% B3
B, # B 0.9 W HHL 0.8 & 0.75) RERE AL
5 M R ERHE A 1 A0 B AR R D AR F 15 %0 (FL
Bt b 25 S B SRS N 12.5~20%) KL B9 15 I
T oA MNESEAETHT R RS, X —5
P SR AT AR EE 85 Y0 N K AR + Ak B4
I A B8 o — AR E B 15 WAL R T LRy
B M 2 500 26 A5 00455k OFS 8 B2 A FF o8 35D .



1028 WO T R ¥ W 2015 %
*5 WEKEMBETERLEERDH
Table 5 Analysis of soil behaviors within natural loess samples after all five seismic loadings
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