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Characteristics of Undrained Shear Behavior for Nak-Dong River Sand
Due to Aging Effect
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SYNOPSIS : In this study, to observe aging effect of undrained shear behavior for Nak-Dong
River sand, undrained static and cyclic triaxial tests were performed with changing relative density
(D)), consolidation stress ratio(&£) and consolidation time. As a result of the test, the modulus of
elasticity to all samples estimated within elastic zone by the micro strain of about 0.05% in case of
static shear behavior increased with the lapse of consolidation time significantly, so aging effect
was shown largely. Also strength of phase transformation point(S,;) and strength of critical stress
ratio point(S,g) increased with the lapse of consolidation time. Undrained cyclic shear strength(R,)
obtained from the failure strain 5% increased in proportion to relative density(D.) and initial static
shear stress(q,,), R, of consolidated sample for 1,000 minutes increased about 10.6% compared to
that for 10 minutes at the loose sand, and £#; increased about 7.0% at the medium sand. In situ
application range of R; to the magnitude of earthquake for Nak-Dong River sand was proposed by

using a increasing rate of Z; as being aging effect shown from this test result.

Key Words : Aging effect, Nak—Dong River sand, Consolidation time, Undrained static and cyclic
triaxial test, Consolidation stress ratio
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B AFoE Y57 EF A9 RS o] &sle] #204] 53 #2004 A RS 32 B 2o clean
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“
Sample state| K, | q,(kPa)|p’'(kPa)|Consolidation time (min) Mode
50 10
Loose sand |} o] 100 | 10, 100, 1000, 10000
(Dr=34%) 200 10 Compression
And 1.5 43 100 10, 100, 1000, 10000
2.0 75 100 10, 100, 1000, 10000
Medium sand 50
(Dr=56%) 1.0 0 100 10 Extension
200

F 3. s =4
Sample state | &, | ¢,(kPa) | g, (kPa) Cg?;gh(crlé%m .,/ 4y |Stress reversal
35 10, 100, 1000 >1 Reversal
1.0 0 40 10, 100, 1000 >1 Reversal
45 10, 100, 1000, 10000| >1 Reversal
45 10, 100, 1000, 10000| 1.05 Intermediate
Loose sand
B 1.5 43 55 10, 100, 1000 1.30 Reversal
(Dr=34%) 60 10, 100, 1000 | 1.40 | _ Reversal
45 10, 100, 1000, 10000| 0.60 | No reversal
2.0 75 60 10, 100, 1000 0.86 | No reversal
70 10, 100, 1000 0.93 Intermediate
35 10, 100, 1000 >1 Reversal
1.0 0 40 10, 100, 1000 >1 Reversal
45 10, 100, 1000, 10000| >1 Reversal
. 35 10, 100, 1000 0.78 No reversal
Medium sand -
_ 1.5 43 45 10, 100, 1000, 10000| 1.05 Intermediate
(Dr=56%) 55 10, 100, 1000 | 1.30 | Reversal
45 10, 100, 1000, 10000| 0.60 No reversal
2.0 75 75 10, 100, 1000 1.00 Intermediate
85 10, 100, 1000 1.13 Reversal

3. Aging0f| }E H|b+ JHMES

AATAG A} S0 NGB we FAge) WalE p=340] tlele] 17 20 UEhRlow, Fm
g ZA20] WEAS YA 23 48A%
Aol oste] Vehhs @akow Az,

lo
e
o,
N
o
fx
32
rir
__‘TL‘
o
rr
AL
of
o
o
£
2
)
N
)
n
o
o
Q)
=]
0Q
=5
m
r°*'
Im 4 N,

400 T T T T 400 T T T T 400 T T T T
Dr=34%, Ke=1.0 [ Dr=34%, Ke=1.5 | Dr=34%, Ke=2.0 |
10 min - 10 min
—— 100 min
——&—— 1000 min
|—&—— 10000 min) n,

—&—— 10 min ——— 100 min

1000 min
| ——&—— 10000 mi

*—— 100 min
—=—— 1000 min
——&—— 10000 min

w
S
2

)
w
2
g
T
w
S
2
T

200

100 T T T 1

80 | =

Deviator stress, q (kPa)
-
S
g
)
Deviator stress, q (kPa)
»
2
T
Deviator stress, q (kPa)

(5
L)

o
3

N /a 4

?71 0j2 0.5: 014 0.5 . . 4"0 .0.05 0.1 .0.15 0.2 . N —00 005 0.1‘0.15 0.2
\o-/ 5 10 15 20 25 ﬂ0 5 10 15 20 25 00 5 10 15 20 25
Axial strain (%) Axial strain (%) Axial strain (%)
(a) K,=1.0 (b) K.=15 (c) K,=20
a9 2. -$H-d189E IAFHADr=34%)

5 0.05% olHe] et Abgdw e A9 (secant elastic modulus) &
AA FAAIT e Aol wE aging A7) FESHA YEREEH, o] Shozen(2001)¢] 973+ Fraser

918



River sand®] Al@olA e W& E 0.03%, 0.15%°] &= AFHAAT] Gz G159 kel 1000+
St AR e mlEste] 7o) APl FUHE Bolthe Aot o] i Ag-A el SARAAlT w3
AR Aol HlEste] F7bske aging v B 4 AUTE wEbA, E =ddAe WEE 0.05% HEW
N AR Ee] BTN SARIATE APste] 3 4o YERNLA, SRR STtel| wE EMEHIAT
o] Wigls At Be] el digh aging aE AFEIglen,  =wadAE ol EHENATE T
5| e Algret Stk 40l mAHEE 0.05%00149] BHAITE SEEAItel wet FFRlo] Frtsle] 2
Hellle v BEE 15%0049] A= A9 vlsssiAy aAzs T mel e SvkE BEdd
Slo] & HelY A ENA BAT et aging 3= YERA] g Ao= s
9 32 =53k Aol S7HdEelA 100, 1000, 100008 HEAIE2] 0.05% PlAHEE
(Bioo, Frooor Eropee) S 103 A =S] BAAIR(E, )2 the ©AITS7H], A(E/E)) S

=
TAVEHA Al 7 sbReER] B AR SR ]ls)

bt

T 4. 995

D, (%) K, By (MPa) Frp(MPa) Froon(MPa) ooy (MP2)
1.0 10.563 16.854 65.523 86.399
34 15 33.462 44.004 55.216 63.243
2.0 26.150 29.283 37.133 48.639
1.0 16.491 72.453 114.717 138.868
56 15 38.667 43.001 62.321 75.063
2.0 27.129 38.827 44.164 52.157
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