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Abstract: The dynamic shear modulus and damping ratio of silty clay are important parameters
for evaluating the dynamic stability of building sites on the Eastern Henan Plain. To analyze the
dynamic characteristics of silty clay on the Eastern Henan Plain, we conducted a dynamic triaxial

test of the silty clay using a bidirectional-vibration triaxial test system. We also studied the influ-
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ence of the state and consolidation pressure of silty clay on its dynamic shear modulus and damp-
ing ratio. The results indicate that the changes in the dynamic characteristics of plasticized silty
clay (PSC) and soft plastic silty clay (SSC) are similar, with increases in shear strain, their dy-
namic shear modulus ratios decrease, and the damping ratios increase. Under the same strain, the
dynamic shear modulus ratio of SSC and the damping ratio of PSC increase with increases in the
consolidation pressure. Under the same test conditions, the maximum dynamic shear modulus of
PSC was found to be greater than that of SSC. The dynamic shear moduli of PSC and SSC de-
crease rapidly when the shear strain is less than 0.01% , and tend to be consistent with each other
when the shear strain reaches 0.03%. According to existing research on the dynamic shear modu-
lus and damping ratio of silty clay, combined with experimental data, we propose a mathematical
model for the dynamic shear modulus ratio and damping ratio of silty clay with shear strain. The

results of this study provide a basis for evaluations of dynamic stability at silty-clay construction
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sites on the Eastern Henan Plain.
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0 5|5

3 55 V)L i 5 BH 2 LR o A S A S
Mo Bl g AR E e B ) S B = e
Pt ge 2 T+ 3h 9 Ui & 5 B e e i 5 iy
FWIRE ., EHEE EE N sh =i LAl 1,
WEFE B - i I AN [a] 37 b o A+ 2 5 D0 R & e ABH
Je CAEARRRAE , 43 A7 FL X B2 S vk, SR AR R PG
SRR AT B0 0L ) V4 b A 0 AR A0 B - B B DA
FE FBELJE bR DA A i RN #2855 U0 4L = b A R
JE HLAF & Hardin-Drnevich B8], 5555 8507 i i i
AN O o R AR E | R A R R
O BT B B RG-S BT DI A5 RELE i 4518
Shy Y7 45 [ 45 I ] P 5 B K 2l 5 DD i L R {1 B
R AR B 45 [ 45 i [ 45 Lo 8K 3l 5 DDA & LK
TS T AR 107 A R L S
Mg 1128 s T B AR AN TR TR B2 /Y 3h 35 DA
i LR S e gl . B RN X L 43 B T
Hardin-Drnevich Xl £ #5 %Y | Davidenkov £ 5 Y
Pt 5 0] T 38 a5 B 25 BH e L 5 3 B U A
Z )R 0] 2 AR o AR IR 4 T R 1
5 TRD 1 2l 5 U i 5 BHLJE L, JE T B b g 5
DIBLEE LG B JE i B B, sk AR SR 8 =
IS AT TY T | B K A8 AR X I X 3
SYIRE R FHJE Lk B FZ A, 3£ T Hardin-Drnevich £
B Davidenkov £ % . Ramberg-Osgood LRI H T
Kb+ g B R & LB e H R R Ik

B TS XS B AR 7 508 BT G L 3 Y DDA 5 R
JE LU B RE PE B 5T i A TR BB RERY B B
TR BRI 2 o0 A 33 i ik BRUSCE A B o

it 2 BWE O E S WA ST 5 /N EUR S 5T 4
B BB B A SRR AR A W B ) e M R S T
bl DX ) G L L ek R Ml R BT B O AT
A M AZ MUAR L b KR b R A 3 e 2R
PRI 5% B AR ST I ) 5808 ot 26 - R 3l ) 2= S 4
W b e . BT Uk AN R GCTS WL in) 9k 3
SR GEES R G0 X AR T T L XA R T
HEAT Bl = Al 50, A 58 B B RS 25 R
Xif 2 B UIASE £ R B S L 9 5% ) ARl K 06 2 SR LA
HH R T 8 s B DDA bl e il 4 RN B JE B 3 K
M2 geE R IFG B RE L3 ¥ 28 5%
1B+ A T4 7R 51 J 3 1 TR A 18 v 1) 3l 1 e o i
PE LR

1 WHERILE T %

FESCHE A3 AT 1 2R 1 T b R T I S8 3000 % e A
FERl bl 7R TR M A B Y 12 1 30 m IR
JE Al FL AT B B BORE L 42 BLAT ML it 56 B R B
WYL T RFR 4R & BUAF 9% X 3 nT 98 3 I 8%
+ (PSC) Y8 #y I B £ (SSC) I3 40 i 5 IR L 3t
55+ #ER ] PSCLSSC. X Rk #5  2h + + #E i 47
— RN H R B TS AR 5 R R
KR R R RS AR R 2 550t
I3 AT PSC K 40 4 ,SSC +KE 20 4>, 2434
BT e 1 bR 35 AR 9 B T s L35 1

Bl =l 0 2 7 25 2 b ) AN ) R g [ 4
Jiti Jin S B S A BY R 7 A R B P TR L 2R A
ZEAR A R AR B ] AR =2 s AR TR & N IR R
F2&E GCTS BUn) 4% 2h = #l A 17 + 1k 3h 1 2%



A TR AR JEORS R 8 - 3h B BB I 5 LR HeR 5 B 1015

Ha2% 4 AR
MBI R R R A R 2
25, B IR AE — 40 kPa, 5 4E 48 h J5 gE A7 OB M
%H,Ei?ui?}ijj%%ﬂtlﬂ{ﬁﬁ?#? 0.93, 5%
IEi] 45 AN HE K B A Tl 6 R A7 1CRE [ 45 Bl 4% 100

li] [F] s 22 5t A 180 JEE A Sz 220 0 4ef 8 . B 77 MR
(B PG, B FL I RO E AT T sl >4
By £L s 10 50 49 R s 0z 78 9 T B S A 6 R 2% 1k 3
B HE PR GUAT HCT B B ) AR A L AR Sl 8

kPa,200 kPa,300 kPa &, B FIE T #4730k IS G872 v BHJE b D B4, 1 728 3 il
B 4 B B 2 09 4 06 R W BURE L AR R 10 7~ 10 2. iR R LR 2 A
F1 THEAWENFRER
Table 1 Routine physical and mechanical properties of soil samples
A o/(g+em™?) w/% G wL/% wp/ % u e n/A>
PSC 1.764 22.6 2.71 28.3 17.4 0.791 0.882 40
SSC 1.860 28.9 2.72 31.8 19.5 0.909 0.907 20
o MR o IS IKR G RN B oL HWMERIR cwp IR u &KL e HIL
KL o R GETE ST EREAS B,
1 HEAR 2 100 kPa
Table 2 Experimental scheme A 200 kPa
A R G 5 Ip I o0/kPa O 300 kPa
A AR B PSC1 10.9 0.48 100
A Y B PSC2 10.9 0.48 200 &
A 5 A 1 PSC3 10.9 0.48 300 %
BB A+ SSC4 12.3 0.76 100
PO by B + SSC5 12.3 0.76 200
PO R L SSC6 12.3 0.76 300

T PSC Jy o] #8005 BT & 42, SSC o #¥ 0y BT 4 42, T S ¥ PR 4R
B Lo WBEIR B 00 NIEEEE DI,

2 REHBEAAER S

2.1 MERFIRERELEHZHEYEER N

*E%Em@%%&zizﬂﬁﬂ@%ﬁiﬁiﬁlﬁmiﬁ&ﬁl@
JE 3T aURE Y 59 1 AR 5 B 5T D) R G R i & E 1
iR B 1) S B Ry S G+ (SSC)H 3l 35 DI B it 5
B R AR 5 Z8 M £ L 1 (h) Sy AT ¥B K IR A £ (PSC) B
B YRR 5 Y AR C R M Z LB 1 (o) ds SSC 5
PSC JAE R — e br 3= T 19 3l BY VIR & 5 57 )i A8 5
Rk, FESHBELE R T 0] 8k L+ Rk
J G A ) 2l 55 D) AL B B N AR Y 1 R 35 2 R
FANE 1) K 1) Frs ; BV T T, 78 5 R AR /)N
T 0.01 6 B 3l 55 YIS £ K 5 ik %%Ar‘ﬁrﬂﬁiﬁ
KB BT YIRS 22 1% 3 ok, 24 55 1 AF 2 35 0.03 %6 i 3
@ﬂ%@it?ﬁ“ﬁﬁnlmﬁrﬁ [E 25’ 71 h
100 kPa,200 kPa W}, 7 [F] — [& 45 & J7 . 59 W 28 K,
Wﬁé%Jﬁ%ﬁié@zﬁ]%wﬁ%%ﬁk?ﬁﬂ%ﬁﬁ%i
(4 3l B DS S 5 T [ 25 16 3 R 300 kPa B, 7E KM 32
I BT R o A 5 RO B G 1 B B DDA 6 X
SIS S B G 5 0778 1Y) 14 K AT 98 8 5T A 1 2l 35 DA
R TR RS Sy UL X T IR R
JFE AR — 5T N AR R, Bl 55 DI i BE S [ 45 )

0E+0 1E-2 2E-2 3E-2 4E-2 SE-2 6E-2
/%
(a) SSC

100 # 100 kPa

& 200 kPa
M 300 kPa

80

60

G/MPa

0E+0 1 E-Z 2E-2 3E-2 4E-2 5E-2 6E-2
/%
(b) PSC

100 kPa
s}

200 kPa 300 kPa
& O SsC

A B psC

G/MPa
o~
(=)

0t T T T g
0E+0 1E-2 2E-2 3E-2 4E-2 SE-2 6E-2
/%
(¢) SSCHPSC

Bl BRAFBELGY XEFWL
Fig.1 G- curves of silty clay
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Table 3 Model parameters
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SSC 0.000 1 0.055 0.870 1 0.987 0
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