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Equivalent linear model of intact loess considering structural effect
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Abstract: Dynamic triaxial tests were conducted on Xi’an intact loess with different water contents and disturbed saturated
loess with the same dry density as intact loess. A quantitative comprehensive structural parameter 71, was defined using
ratio of secant modulus Ed_‘, of intact loess and secant modulus Edrs of disturbed saturated loess under dynamic triaxial stress
condition, which could not only reflect arrangement but also coherent structure of soil particles. The effects of water content
and consolidation confining pressure on the structural parameter were investigated under cyclic loading. It was indicated: (D
The structural parameter could not only reveal the influences of water content and consolidation confining pressure on structure
of intact loess under dynamic triaxial stress but also was rational and sensitiv as well as stable. The characteristics of dynamic
stress strain could be rationally explained with that the structural parameter decerased with the increase of water content and
consolidation confining pressure. 2 The relationship between quantitative variation of the structural parameter
M., —m,_ and dynamic strain &; could be fitted with hyperbola (m_,, was the initial structural parameter), and the equation
of the structural parameter obtained could reveal the influence of consolidation confining pressure, water content, density,
dynamic stress and dynamic strain on structure of the intact loess. (3) A constitutive relation describing dynamic stress-strain
behaviour of intact loess was presented by introducing the structural parameter to equivalent linear model of disturbed saturated
loess, which could consider moistening and cyclic loading effect on structure of intact loess. Its rationality was confirmed by
the agreement between the calculated and test results.
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Table 1 Physico-mechanical indices of loess
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Fig. 1 The dynamic stress-strain curves of intact loess
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Fig. 2 The dynamic stress-strain curves of disturbed saturated

loess
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Table 2 Initial structural parameters of intact loess under different

test conditions

TAKE [#] &5 [ He o
w9
50 kPa 100 kPa 200 kPa 400 kPa

10 4.4 4.2 35 3.2
15 3.8 33 3.1 24
20 2.5 2.2 2.0 1.7
25 1.6 1.4 1.4 1.4
30 1.3 1.3 1.3 1.3

393 1.2 1.2 1.2 1.2

COMIEVIREERINES B m, v LU R —3)
AR R 25 P S B B R omy-my, 4
My, —m,, >0 BF, ek H ki, 2R
MAER SR LS EZEHR RS 4
my, —m,, <0 B, WE KL a R KR, Rk
L FE S LS R TSR . L S BRI
RS 2 F LR (myyy —myy) - &, KRATLLA
(Mg =M,y — &g TR B ARG Y, iy HEAH (1)
g f(myo—m,,) = &, R%%7 (6wl ly Lk, Wk
By (m,yy —m,,) - g, KA TE, LA N

&

d
Mo =My = ’ (2)
m+ ne,

K, my n WRRSEL HNET &, /(my—my) -
£, AR FLER AR IE AR R o o Hh EOIR B HAEAN [A)AR
B4 PRI S E m, n BUED RN 3, 4. AT,
FEIR—[E S5 1A, S5 m, n AR &
AKEIIG KM FAKEAFR, S5 m P40
Bt [ 45 [l R oy, IO KT8 K, o, <200 kPa I, 2
£ n 4R o, MXRTR, o, >200 kPa i,




1334 s SR R SO 2007 4
ZHn LR o, MG KT - AL ik B A et B0 4 A5 Rk 2 B m,, D
10" (Mo —my) = &, RRIMNBE m, n A, WA (3D

. 2 4 6 8 10w SRIASRIRK: CH Kl [ 45 [BUEAN D 4605 T 3hfr

00 PE LR P AR — BN R GHITES Bm,, fH. XFE,

z -lOf —a—w=15%

T st —— 2%

3 —— ¥

£ =20 ke=1.69 e w=30%
25 —o—fl1F0
-30L

(a)o3.=50 kPa

ke=1.69

Mo 14

ea/10”
(b ) T3=400 kPa

@ 5 ﬁ]ﬁ‘[‘ﬁﬁﬁ‘l‘ﬁiﬁ’ﬂ (malo ~m,,d) - 6}];&%
Fig. 5 The relationship between niyg — iy and g of intact loess

under cyclic load

10
1
3
T
3
3
&
T
3
=
F
1
0 2 8 10

4 6
FhiRiAEEar10™
(b)) T3 =400 kPa

@ 6 iﬁﬁﬂffﬁ Tﬁia{]&"d f(n‘ﬂmg-fﬁm) - & *%i’
Fig. 6 The relationships between gy /(mgo~-m) and g of intact
loess under cyclic load
F3 ARAEEHTERELHSE m

Table 3 Parameter m of intact loess under different test conditions
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Table 4 Parameter n of intact loess under different test conditions
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Fig. 7 Comparison between predicted and observed dynamic

stress-strain curves of intact loess
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