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Dynamic Triaxial Tests on Seismic Residual Deformation Characteristics
of the Fine-Grained Soil in Super-deep Overburden Layer
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Abstract: The seismic capacity of residual deformation of the fine-grained soils which are buried
deeply in super-deep overburden layer is poor,and a great seismic settlement of dam-foundation
system may be produced by the earthquake when the thickness of soil layer is large.So it is signif-
icant for the anti-seismic design of dam to study the seismic residual deformation characteristics
of soil and determine the corresponding characteristic parameters.In the paper,a series of dynamic
triaxial tests on silty sands buried deeply in the super-deep overburden layer foundation of an
earth-rock fill dam in China are carried out,and the seismic residual deformation characteristics of
soils in earthquake are analyzed.The results show that:(1)the grading curve of testing soil is con-
sistent with the mean grading curve of corresponding drill on field soils,and the grain composition
properties of field soils can be represented by the testing soil;(2) the seismic residual deformation
characteristics of testing soil is influenced by the density of soil and the stress condition,and the
consolidation ratio is a significant influencing factor;(3) the influencing laws of factors on axial
deformation characteristics and those on residual volumetric deformation of soils are different.
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Fig.3 Growth curves of the residual volumetric changes of testing soil with equivalent vibration cycles
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Table 1 Characteristic parameters of soil residual volumetric change under earthquakes
PEAH kP S AREELA Moz ALS
K. ny K. ny K. ny
800 1.5 8.955 1.552 10.110 1.531 8.901 1.398
1 300 1.5 9.163 1.455 10.760 1.446 10.696 1.370
1 900 1.5 8.807 1.348 9.100 1.270 9.264 1.201
2 500 1.5 9.667 1.340 9.458 1.227 9.527 1.152
800 2.0 10.572 1.673 11.392 1.627 11.362 1.552
1 300 2.0 18.278 1.858 17.042 1.717 15.396 1.577
1 900 2.0 27.206 1.955 26.031 1.835 26.095 1.763
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Fig.5 Growth curves of the residual axial strains of testing soil with equivailent vibration cycles
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Table 2 Characteristic parameters of soil residual axial deformation under earthquakes

No=12 Ik No=20 & No=30 &
AT AR ST /kPa fi 45 1 [ - -
K, np K, np K, np
800 1.5 9.670 1.520 9.461 1.427 9.108 1.353
1 300 1.5 10.958 1.471 11.926 1.438 11.848 1.377
1 900 1.5 11.684 1.426 12.080 1.371 12.320 1.327
2 500 1.5 17.104 1.553 16.331 1.455 16.258 1.399
800 2.0 18.166 1.713 17.120 1.612 17.119 1.561
1 300 2.0 33.998 1.925 29.515 1.776 26.815 1.668
1 900 2.0 50.042 1.997 44,081 1.866 42.646 1.799
2 500 2.0 67.258 2.061 59.006 1.930 52.511 1.821
4 é:él:i@ Overburden Layer[ ] ]. Water Power, 1995, 21 (4); 21-24. (in
Chinese)
B R A U R TR B SR M B R VR, [o) i b B R 3 2 B 50 B 7 3
R T - 1 T2 B A T A B B = B ABRSEL DL 55 o 5K R F B R B 2011,
Hll%j: E@i‘m%ﬁ%?gﬁ/; 5[:%;@ , 3‘{': j{j j(ijl*i‘ﬂ_j‘% 2% %fjJ YANG Zheng-quan.Study on Dynamic Analysis Methods Veri-
ﬁé}*ﬁ%ﬂ?ﬁ%&i‘l‘%{ﬁ%ﬁﬂ%*ﬂr 3,5% E‘Jﬁﬁéﬁi/ﬁ fication Using Shaking Table Model Test and Seismic Motion
A A ° Input of Earth-rock Fill Dam[ D]. Beijing: China Institute of
j\j: Water Resources and Hydropower Research (IWHR), 2011.
@D) %’%ﬁ?Lﬂlﬁg‘i*’l‘EQg&@Eﬂﬂng#%ﬂ@V;J (in Chinese)
AR Fly, g OB e it 22 5 45 LT 3 G it AR 42 (3] ABIEAL, XU /N A JH RE 6, 25 VR J5E 3 5 2 47 b 0 3 5 44 T 5¢
I A R R 5 £ 2 ) 3G TR 4L (L% 22 2 A0 19 T B %R 2 S 5 1 K
. [s.n.],2013:11487-11492.
etk BA R E
’ L " . L 5 YANG Zheng-quan, LIU Xiao-sheng,ZHOU Xiang-peng, et al.
(2) RS Ao} = AR 9% B 300 B R R . - o o
Study on Seismic Motion Characteristics of Deep Overburden
2% mE =BG 3 Pz e A
%%%E?L AH X 25 B U fttﬁi%;’ﬂ%% 07 12 1 5 1R Layer[ C]//Symposium of the 22nd China academic Conference
?}J:)zir-ﬁ“ :F‘%_:E , E.l‘ u *H Xﬁ/ﬁ\fiiﬂ}i Bﬂ%fm%i EI/‘J 9& ?jg %_: on Structure Engineering. Urumchi China:[s.n.],2013:11487-
E)'j(ljlg s 11492. (in Chinese)
== 7b =1 2B (4] v A R LA E K RIS, SL237-1999 + Tt 50 M2 S].1999.
(3) A b 7 5% A A FRU A8 0 Ay o) 7 722 [) b 752 f f e
Ministry of Water Resources of PRC. Code of Soil Test
5 L ) 2 BL 0B R RO R T R
,ﬁEFHZjJﬁ Hjj Hﬁ'j - a ﬁ% E/J i PR gyﬂé ﬁzi Fﬁ i PR g& (SL237-1999)[ S].Beijing: China Water Resource and Hydro-
HY *%ﬁ%:z?ﬁiﬁg £} iﬂ%ﬁ%%ﬁiﬁﬁ Iﬁjim%'ﬁzﬁﬁzjjjﬁg N powder Publishing House,1999.(in Chinese)
jj I\Eﬂ E"J?é%ﬁﬁ aﬁ} Bgﬁﬁﬁ'@, [5] Seed H B, Idriss I M, Makdisi F I, et al. Representation of
4) + E](J i, }:EFE’ ﬁjﬁ A 7{\ ﬂ:/; fl%‘: Alﬁ 3‘3 % % E] i jj % Irregular Stress Time Histories by Equivalent Uniform Stress
’ﬁ: Iﬁéij:l:%'f#: *H%TFF E@ﬁﬁ?ﬂ jl:ﬁ%lfl% Hﬁ Xd‘j:ﬁ:i‘ﬂ_j‘ Series in Liquefaction Analyses[ R].Berkeley: EERC Univer-
N AN )X, ’ >N =
R . sity of California,1975.
TR A I I U B T [ 22 % AR )
AR SIDAHER MBLR & DI L RARIE ot b 55,50 B3RO0 H B

B
w

AR R A 1) A8 T R AR Y
ZE5.

M KL AT P

2 % 3k (References)

(1] % syt 3 TR B o J2 b o 1) 80 Y AR ) . K 5 & L, 1995, 21
(4):21-24.
LUO Shou-cheng. Cognition of Geological Problems of Thick

W—— Rk 3 ) TARME BB [R].AE 50 & E K F K dLFE
SEWFSERE 1994,

WANG Kun-yao, CHANG Ya-ping,Chen Ning, et al.Study on
Dynamic Engineering Characteristics of Sandy Gravel[ R]. Bei-
jing:China Institute of Water Resources and Hydropower Re-

search,1994.(in Chinese)



