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Creep Characteristics of Weathered Soils and Application of Singh-Mitchell's Creep Formula
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ABSTRACT

Soils exhibit creep behavior in which deformation and movement proceed under a state of congtant stress or load. In Korea,
weeathered soil is abundant and occupies around one-third of the country. Westhered soil is visualy described as a sandy or
gravelley soil, but the behavior is quite different from the behavior of usud sand and gravel. In particular, the permeability of
weathered soil is Smilar to sand, but the durability of settlement is similar to clay. Therefore andysis of time-dependent behavior
of weathered soil is very important. In this study, Creep tests with weathered soils were carried out under constant principd stress
differences of various stress levels which were experimentally obtained by triaxia compression test. The results of these tests
showed the cregp behavior for which the deformation increased with time, and the results are consigtent with phenomenological
model by creep equation of Singh-Mitchell.
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Table 1 Physical properties of soils

. Depth Speci}fic B Vimaz OMC
Soil ) G(rglsy USCS | LL (%) | PL (%) G| @
A 3.0 2.72 SM NP NP 16.49 20.3
B 1.5 2.68 SM NP NP 16.15 139
C 2.2 2.67 SM NP NP 16.57 15.5
D 2.7 2.69 SM NP NP 16.85 15.2
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Table 2 Testing conditions of soils

Stress Max. deviator Confining Sustained deviator
Soil level Stress Stress Stress
(%) (kPa) (kPa) (kPa)
60 82.4
A 137.4 150.0 S —
80 109.9
45 1684
B 374.2 150.0 D —
70 261.9
55 263.5
C 479.1 150.0 U —
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50 270.1
D 540.1 150.0
70 378.1
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Fig. 1 Relationship between Stress and strain

53] geldzol AXW AR ARl BE WEE o 27
vtk Fig. 2 2 AlRO] Seidge] tiE AR-uRES
vl Aoleh

Azel WE Fe)= WL
B9] A7k T Uik AL 8l 4 ik 53] Case
L3 Case 4 N5 A3 $E Holo] e 2ol ¥
o WA SIE Aol A o

0] HJjo] DS 2 3o

w}aw g vge
Uet go) g0t 7= A
of BAle] WRPE GRS W

3. Singhz} Mitchell®| F2|= X4

SmghlqL Mitchell®] FB|Z &S Lalr] aia S84z
-HPES 474]9} ARH-HPELE=AAS SIS ofe
7 "]7}01] gt sErE-HEESE AE 2dEE U
U Fig. 33} 7“‘/}

s8o] T/FEE WP E Se SRk 22
oA Alzto] Zaketel wieh M ESEs A
ol digt 38-HgE &= defze vir-8A L}E}LH
= 1 Aoz vepd 4 glow, AR ] 4741040] 79 o

L)

N OlO

L)
o_>|i ¥ > >

_,d
N
o
N
i
)
rir
e
2
~N
>
~N
N
E
rlo
2
HE
>

Ir
~N
HN

Table 33} Ztt.

ZF Xzt oigt & )
& 4= o} ZYE e oY B Soil A9 A%
Soil B2 79 0.0029, Soil C& < 0.0067, Soil D
0.0173¢] 2 vehion Alzte] o Zjo|7} ALf HAgs}A]

o AZkel BAG: F9l el BHAAS & 4 Ui,

2
rE
ot
i
A

JH

71



Fohzo| AL 54 9 Singh-Mitchell Ze]Z W4 H84 AE

6 3.0
0.80 Dpax
5 2.5
0.70 Dmax
S I
S 4 X 20
£ £ 0.45 Dppax
g S
b 3 b 1.5
8 8
X 2 X 1.0
< 0.60 Dpyax <
1 /”'// 0.5
0 0.0
0.1 1 10 100 1000 10000 100000 0.1 1 10 100 1000 10000 100000
Time (min) Time (min)
(@) Soil A (b) Soil B
4.0 9
5 8 0.70 Dyax
3.0 0.80 D 7
:\e\ - max :\Q\ 6
£~ £
< <
r i
5 2.0 v&-,- 4
T 15 K]
E 0.55 Dmax ERE
1.0
2 0.50 Dmax
0.5 1
0.0 0
0.1 1 10 100 1000 10000 100000 0.1 1 10 100 1000 10000 100000
Time (min) Time (min)
(c) Soil C (d) Soil D
Fig. 2 Relationship between time and strain
10 10
¢ 10 min 4 10 min
A 100 min A 100 min
= 1| e 300min B 4||® 300min
E = 600 min g = 600 min
g 0.4 | LY__1000 min =S°_ r"ﬁi/’—k’/"'/
(]
% § o1&
£ 0.01 £
] A ® /
AN A
> 0.01
"o s S S
0.0001 0.001 ——— " |
20 40 60 80 100 120 0 50 100 150 200 250 300
Deviator Stress (kPa) Deviator Stress (kPa)
(@) Soil A (b) Soil B
10 10
¢ 10 min ¢ 10 min
A 100 min A 100 min
B 1| e 300min = 1| e 300min
E m 600 min g ® 600 min
S 01 LY 1000 min g: 0.4 | LY 1000 min
2 2
1 ©
g A <
s oo / g oo
S S
9 0.001 /'/ 9 0.001 95
0.0001 0.0001
0 100 200 300 400 0 100 200 300 400
Deviator Stress (kPa) Deviator Stress (kPa)
(c) Soil C (d) Soil D

Fig. 3 Relationship between deviator stress levels and strain rate for various times
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Table 3 Relationship between deviator stress levels and
strain rate for various times and Creep parameter
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