CHELEC I A W oE T B ¥ i Vol. 38 No.1
2016 4 2 H CHINA EARTHQUAKE ENGINEERING JOURNAL Feb., 2016

SRR THIERA TERAWIEETUANZHAR.

% &', EEEL, mAlgl, & o
(LYLIRAE 220 #LA BT Be B A BRA B, YEJ5 F 58 2100055
2.8 ol KA E - TSR I B At 210009)
WE AR R @A AP Z L RAZ O R AR BN T] & Ik 3h 47 AR 2T 2o LR BT R
N AR, F EREE B RS AR F R TEAERN T RS0 TIAE,
KB ERSI AN NI FRFTEAARNN LA EGE T Hraad, RAME L AR ZRRHS
TR 3 AE I T TATH AL LR BE AL 3 B IR e BB Rk A AR B B ) B AR g B B R

K% B JEFe e B G ALARE D BT d R an B £ R LA RS A B R AR ALAF AR, B 3R B R ALK B —
EREBEBELAEDN —ABENE; S RERERRE BRI RUE . R RETAE
FIRE BB A 5 R R, HE AR S st 58 B T A6 £ B v R A ST L3RS AT B 58 T SR AL
Bo@m, LB EBAN RGO ATRAR,
*@H. S EHRS; BR@ME; FHRE; TRRE
FESHES: TUM MEKARERS A XEHS: 1000—0844(2016)01—0089—05
DO1:10.3969/].issn.1000 —0844.2016.01.0089

Variation Rule of Dynamic Strength of Nanjing Fine
Sand under Train-induced Vibration Load
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Abstract: Using a GDS hollow cylindrical torsional shear apparatus to model the stress path of
strain-induced vibration, we investigated the dynamic strength of Nanjing fine sand under
different loading conditions. To simplify the loading method, we modeled the relationship of the
normal and shear stresses with an oval, rather than heart-shaped, stress path. Our results show
that when the confining pressure and the amplitude of the train-induced vibration are small, the
dynamic strength of the Nanjing fine sand first increases and then stays stable over time.
However, when the confining pressure increases, the increasing stage of the dynamic strength of
the Nanjing fine sand is very short and the dynamic strength values are also much smaller. After
some vibration time, the dynamic strength of the Nanjing fine sand decreases almost linearly with
increasing vibration. Also, as the amplitude of the vibration increases, the dynamic strength
weakens more quickly. This also proves that the drain condition mainly affects the increasing
stage of the dynamic strength and has very little influence on its weakening stage.
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Fig.1 Grain size distribution diagram of Nanjing
fine sand
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Fig.2  Test instrument and the loading stress paths
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Fig.3 Comparison of vertical strain time-histories tested under two different loading stress paths
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Calculation diagram of dynamic modulus and damping
HRETUMBLBERSH
B AR Bl Ay 2 A T S B9 728 A o S A B
B, BR BT iR 2 )5 1 L TE B Bl — 2 PR U Z e Y
TR B R B B, B TRBY B AR IR S0 5
TR 2Bt I 50 22 0 52 5 8 B B 24 1 AR Ak 2 g
B — 7 R L - PR RIURL S5 44 T U A A s, b R
REAR  Sh A IT B LR 8 0 34 5 A2 B B« o 4
W A O /), Sl i AR 28 T b T B B 5 RE Tk A B

Fig.4

2.2



92 W=

=

T B ¥ iR

2016 4

AR BIKE T BEAR, W) 23 PR 5 — 2 A5 i (i T AN 748
fh. B 5 451 T ASHEK S AT A R R 4 530k 80
kPa 1 120 kPa I R 50 2400 2 B 5 B 51) 42 4% 2 8
AR fb 1 B

MG R JE A 80 kPa I, 4R 5400 19 Bifi %5 51 4 4R
SHUREC BN, R W R sh B L, R AR R —
A M SR AR A 0 AR AR K, A AR R
Bl R R R B R AR L 2 R R R
F| 25 kPa W], fy Tl 46 5 RS BN 08, A i 1 A2
PR R B A0 AR LT LR A — AU A T R
AT R R R 120 kPa N L B 50 40 AD 1) 20 55 i
e 2h A7) 159 1) 48 i R DR DR, JE LR XY i 4R e
B3 R B 15 kPa I 4 f 3 B AR 55 0 80 1 55 1L 31

SRR BE A N R 15 kPa #5n#] 25 kPa
if L X A ES L BRSOt R B

1 G A T R A [ B R T e A D R AR Ak B
B A () ) 2 2 D RN Y L A /N e I B 2
WAL 19 28 RAR S 5 2078 e o 440 0 AR 1) SF AR S
B AR R B I FURL 25 M HE B L 32 R BN B 4
ARFS 5 24 1B R IR, 1 3 B 45 3ok B K K 4 L Bl 25
I 20 UCER 3G T AL 3 K A AR AR S B R, x4 A
S EE B S5 ALAE FH LBl > 358 . 8 5 Ry B4 T 0
JE AR AL A [ B B I A 3 A 3K

Pl 6 Sy 1 ol AN [ HE K S50 T % 9 B A 1t 5 57
RSBz, K 6 nl %, 76 56 R HEk &
8T B s A0S ST AR A A A B B B T B

751 75 75k
70k »=1.08431n(x)+50.95 %0 70
< 65 < 658
S 60 S oops
55 F y=2.2182In(x)+53.086 <055
18 50 1% 50%
= as) % 15 2 45
= 401 . R 40 =40
g(s) — 5 35 — W gg
0 100 200 300 400 500 600 700 30) 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
SR B K KR € KR8 0

() K IFE10 kPa

G NE LS kPa
(a) HiIJE80 kPa

(i) h#iEfE25 kPa

85T
80T
= = 75M
> o
& = = 70T
) >~ —— ~ -
= O y=0.0005x+76.379 g O ry770.00395+76.936 i@ [ y=-0.007 8x+75.169
& & % &
2 55 = 55 = 551
SOF  —it SO[ —bt SOf  — g
450 100 200 300 400 500 600 700 450 100 200 300 400 500 600 700 450 100 200 300 400500 600 700
VIEX TSN ¢ SR By B S 7R 3R B I8
() MM AHL0 kPa G INEIF 15 kPa G A {625 kPa
(b) HIJE120 kPa
A5 RHEARFMTHRZEI F R R & T
Fig.5 Dynamic modulus changes with the increase of vibration number under undrained condition
85 110
sok o o
SRR 90 ;:f “
2 2 g sl
e =
f208 B g,
:% 65 E‘EQ 70
60F % 60 |
55F 50 F
50F 40 b
45 L L Il L L L L )

0 100200 300 400 500
B L 4% 2y T B
(a) Atk

600 700

30
0 100 200 300 400 500 600 700
LES ZIRV¢ 4

(b) HEK

B6 AmARBHEKRKEHTIHRET/MESIL (BE 120 kPa, & @14 25 kPa)

Fig.6

The change of dynamic modulus under two different drainage conditions
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