5539 B4 7 W] el + VAl e Vol.39 No.7
2018 FF 7 H Rock and Soil Mechanics Jul. 2018

DOI: 10.16285/j.rsm.2016.2873

A [E) & 7R AR S HERR e 15 1t 72 Ml o 5 4
AE Rz SREIA

NEE, LA, FEE

CREBABERDUCE AT BT a0 5 TREE K E m e =, Wb #iX 43007D)

W E. PGB SR E R, MMERAZ . OARREE =R R R, SACIREXHERA R B 5 Yt &
HOSPH B ELA BB, XS ARSI —E, TFRT 2 ARFEKER 1:12 R ERBRS) & HERUR DR,
X A3 BT T FEAE T SRR AT S R PRI B e S AR S W T A A SR 3 o RIS AR 2 I A B R 3
— Wy AR A InER T kR BEJE HUBEE BT S KR, (HE/KEEN 6.6%I, A 1 Wy A HRIZE 5 608 thi
KTEIKEN 0.7% M HER AN, . MR & 7K %N 6.6%I (M N HUZ ShIEAE I E (PGA) MUK RBUN T HERR (A3
FrKER g 0.7%0 [ T35 o 2 LEAR AL 33 TH /K S i S0 58 ) B I AT AR A A DL, 350 3R 30 i Nt 5 % ) AR A AT 5 s e A 1
55 LY ERATEE, S TK T R OR SOSE AR T ELAME AR B 5 1 W AT (i 2 L A s AR e ) B 2 .
TKEE 6.6% 1 HERR A 3 7 22 0 b FR A 2 A FH R IS TR ABE BB 35 K T8 7K 308 0.7%I10 543,  HERRIA A3 &K %R 6.6%,
35 T 7K AL RS o A N\ b 72 30k AT ARV TR UG . T AL A5 1 A B T 3G 5 A [5) B AR S X HERR AR 35 3 77 v SR 52 T (R TA T
X OB W MBURILYL SACIRE: RSN EBANAL: IR K AR

hE 4% TU 457 SCERPRIRAG: A XE4HS: 1000—7598 (2018) 07—2433—10

Large-scale shaking table tests on seismic behavior of deposit slopes with
varying moisture content

SUN Zhi-liang, KONG Ling-wei, GUO Ai-guo
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: Dynamic response of deposit slopes is complex with multiple influencing factors. The large-scale dynamic triaxial tests
reveal that moisture content affects greatly on dynamic shear modulus and damping ratio of deposit. As such, two groups of
large-scale shaking table model with scale of 1:12 of deposit slopes are tested with different moisture contents. Comparisons of
acceleration and crest displacements distribution of 2 deposit slopes under multiple sequential ground motions show that, in either 2
models with different moisture conditions, the first order natural frequencies of model slopes decrease with the increasing loading
sequence, while the corresponding damping ratios increase with its increasing. The slope model with 6.6% moisture content has
larger numbers of first order natural frequency, damping ratio and peak ground acceleration (PGA) amplification coefficients than the
numbers for model with 0.7% maoisture content. The Fourier spectrum of slope crest accelerations of these 2 models are similar. The
amplification effect of crest acceleration enhances evidently when the predominant frequencies of input seismic waves approach to
the first order natural frequencies of the deposit slope. the input frequencies of seismic waves approaching the first order natural
frequency from the lower frequencies side of slope amplifies PGA significantly than from the higher frequencies side. The permanent
displacements of deposit slope crest with 6.6% moisture content are larger than that of 0.7% moisture content slope. In addition, the
crest permanent displacements with higher moisture content are more sensitive to the spectra characteristics of input seismic waves.
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Table 1 Physical and mechanical properties of deposit

SURLAELIR/ % SRS
w =0.7% W =6.6%
60~40 mm 40~20 mm 20~10 mm 10~5 mm <5 mm
¢ /kPa PI(°) c /kPa Pl )
14.2 28.7 26.8 12.4 179 0 47 38.7 42
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Fig.1 Deposit slope model and location of sensors
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Table 3 Initial coordinates of sensors

TR RS X/cm Z/cm TR X/cm Z/cm
Al 80 111 A8 125 31
A2 50 91 A9 50 11
A3 125 91 A10 81 11
Ad 125 91 YHD-1 50 0
A5 80 62 YHD-2 80 0
Ab6 170 62 YHD-3 80 0
A7 50 31
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Table 4 Seismic wave loading sequence of deposit slope modeling tests

TR (W =0.7%)

2#ER (W ~6.6%)

TH BN IRz /g B E] bR Cy T LIPS Inig R /g B TAEE R Cy
W-1 A g e 0.03 / w-1 Sl 0.03 /
1 El Centro 0.10 6.447 1 El Centro 0.10 6.447
2 Taft 0.10 6.447 2 Taft 0.10 6.447
3 Wolong 0.10 6.447 3 Wolong 0.10 6.447
W-2 Sl 0.03 /
4 El Centro 0.20 6.447 4 El Centro 0.20 6.447
5 Taft 0.20 6.447 Taft 0.20 6.447
6 Wolong 0.20 6.447 Wolong 0.20 6.447
wW-3 7 0.03 /
7 Wolong 0.20 3.464 7 Wolong 0.20 3.464
8 Wolong 0.20 1.861 8 Wolong 0.20 1.861
W-2 A g e 0.03 / W-4 Sl 0.03 /
9 El Centro 0.30 6.447 9 El Centro 0.30 6.447
10 Taft 0.30 6.447 10 Taft 0.30 6.447
11 Wolong 0.30 6.447 11 Wolong 0.30 6.447
W-5 I 0.05 /
12 Wolong 0.40 6.447 12 Wolong 0.40 6.447
W-6 1 7 0.05 /
13 Wolong 0.50 6.447 13 Wolong 0.50 6.447
W-3 A g e 0.05 / W-7 Sl 0.05 /
14 Wolong 0.80 6.447 14 Wolong 0.80 6.447
W-8 Sl 0.05 /
15 Taft 0.80 6.447
16 El Centro 0.80 6.447

17 Wolong 0.90 6.447
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4 0.06 0.20 015 4 047 100 096
5 0.14 0.20 0.18 5 142 121 088
6 0.14 0.17 0.03 6 005 097 029
7 0.11 0.31 0.29 7 114 160 094
8 0.34 0.34 0.27 8 182 252 146
9 0.23 0.52 0.40 9 071 316 208
10 032 0.40 034 10 08 301 197
1 0.11 0.23 020 11 013 052 195
12 020 0.26 047 12 077 264 358
13 040 0.52 220 13 140 509 803
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