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Research on dynamic rheological characteristics
and rheologic parameters of sludge soft soil
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GU Heng-xing, YU Deng-rong

Abstract: The practical investigation and theoretical analysis indicate that the soft rock-soil has rheological characteristics; the
dynamic loading can accelerate rheological action of soft rock-soil, and become the important factor and primary power which induce
geotechnical engineering disaster and geological disaster. The dynamic rheological characteristic of sludge soft soil are tested; the
dynamic viscoelasto-plastic rheological model and rheological equation are established; and the expression of dynamic rheologic
parameters are deduced. The dynamic rheological parameters of sludge soft soil are tested under dynamic shear action; the influential
characteristic is analyzed that the factors such as dynamic shear frequency, shear strain, water content of sludge soft soil, etc. effect
dynamic rheological parameters of sludge soft soil. The research results have actual significance for us to open out the influence
disciplinarian of rheological mechanism characteristics and rheological parameters of sludge soft soil under dynamic loading. It has
also important academic significance for us to find out rheological dynamics of soft rock-soil bursting out geotechnical engineering
disaster and geologic disaster.
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Fig.1 Viscoelasto-plastic rheological model of soft soil
under dynamic loading

WEN RGNy, ISBINSI A, Figh
PERFNR BRI 73 A v s vy s BN IS5
My, 0 WA =140, Y=y, +72: V=1 + Vs
V=V +7s Ar>o i, MRS 5RE, -1,
{EREIB AR R A B S, R RESR TR . (&
SEWARTRE n K 1 W, WA TE R TR, W g
Hly, , 13BIABIV) AR R UAYE BT IR R
PR AT RN

nmai =(m+m)t—Eny+E(r-7,) (D

3 HIERAESH A E

31 HEBBMERESH

MEN AN IR, S
AL TR ST D 69— 843 LA T
FEHCEE, 53— W0 LABIPE AL AR A7 ARt
FALSHAT: MEIENIR G . UM G7 . Bib&L
BB G B ans  SLARE D 7. fife
B G 5 LA B AU A7 LoR JFAE FR I A
ORI IS 3 AT S SORERLR G 158
LS 1 B TS0 A3 i e 0 B bS8
B G =G +iG", i G W SEO RS0 67
JySTEBURIOE . FLIG] = G2 +G™ ¢ BUREIEY)
AR e RN RS, Htans =G"/G', B
SR R A R AE PR R L, DI R
U FUR RS SRk )
' =mmis By =nfend. B, 0T
¥, AEREA AN, S G Al LU
REMIT A MERATIER SRS A MR R A
BNhE, ACAPRHEEIRARIR, ) 5N AE 2 ) T
% R FAUFERERK, Sy P ) il it A HORE T
TCHERAGAE, [ 5 AR AT 90° HOAIREZE: X}
TRBPELR. S i e A A P 2T
O RERIO AR, FLIN ) 58028 2 I (R 2
32 HFBEERESHIHR
321 AR AR A 2

B AT BN RIE AR B V)1, st
EPIEE ewy

7 =1, sin(wt + J) (2

REOE AN

T =1,e "% 3



698 b +

b 2008 4

T =iwr,e " (4)

X o WMBR; & AL,
U RAZ y BLIE 52 A B 1] 22 4L -

Y =, sin(at) (5
¥ =7, (6
y =iy,0e'” =iwy @2
j ==y’ (8)
r=(G'+iG")y 9
i

G=1/y=G"+iG"" (10)

M=o N, TSR R AR )R AL T
FEH

77177277:(771+772)f_E7727}+E(7_7b) (1D
RN, A
. wzeia)t —
mmn2Yo (12)

(771 +1m )iwroei(wﬂa) — Enyiy,0e™ + E(T — Ty )

G=(t—-1,)/y=G+iG"=

e’ (Eygne - tmor, ). (13
E Ey,

2
G':_th (14)

E

A “=7 RIRAMNRRYE TR A )
G = Eyn,0—(n +1,)or, (15)
Ey,

" E _

tan5=G—= Yo' (771 +772)To (16)

G’ YoTlh1, @
RE B i A7 5 A B AR AL
— A JE A A (R B e R AT T,
it AF 3 e RE A

322

m:lef an
2
W:lG!}/ZZ_n]nzwzyz (18)
t 2 0 2E 0
— A JE I N RE U e R BY D) ) A SR AR

%
Ffict T, HABRKRE = A

Eyon,o —(n +n,)o0r,
E

Rote o R AR B AL

323 BERFEHUCE L REEFEAULL
AE S FERLEE D Ay ST IR IR] 8 AL i

W, =nG"y," =ny, (19)

W, , o 1 5
D="5=1G"y} —=—wG"y} =
T AR Sl

En,o’y; — o yoto(m +1,)
2F
RETEFERLLL Z F5 — /MIEFA R FERUT e = S A AT
SR RE R R K W, 2 L
- 2nG_” - Eyon, —(m +1,)7, D

_2nG"yy
MY e@

G!}/OZ G!
4 B ARZHEE N Z S

4.1 FWMREREHEMRATR

JZ 15y E A R AR A R, DRk i e v e 5
TR L, JER T EC P A BRI N iEth, )5
I B L R e SR 2 ok, AR B i
S AE A AL BRI DR 12 b, IR AR
AR AR TR AL DR LI |, X
L A 55 BEAE AR S A B (1 3 [\ R R 3)
AUWARREE, X TREMRR 0 TR 2 A R A KT
JE S o

AU TR LB WA S H ) R N 5= A 3 &
g VERIBE . FERIAER . B KPR s KV
AMEAE WY TR I ORI UK
& o ARUIRSEH )BT A, Zhassy
DIRAZ e TR L 3 7K 645 R 30 Bl A i AL 24
() RE MR PE o A AR BN 34 R 9 e o 4
A+, AR A EAARLL 3 70 %, Bk AL 4
(130 %, TKZEA K 26 %, 24 %5, KH MCR-
300 BURARNCGHEATINR . %182 AR L RS
T AE FAE DL, DL WL IE 5% sh & BI V) J1E N
BAHAT AR K L5 K E N 24 % B)
ABIUIN AR 5354 0.5 %A1 1.0 %44 R ah&851)
1 AR S AR AL S B e s AR5 IR
ABTUMERAIE N 5 Hzy WK 5 /KR4 5k
26 %N 24 %ZAF R HIABIY) AR B AR S 4L
(R R o
42 HEBRBSEHRSHT
4.2.1 A BN AR S AT sh a8 A1E A0 2k
WAAZE 5

TRV TR B /KR A8 A 24 %, BYD) AR 43 5]

Q20

Z



53

B ARSE: W TR LS AR R B AR S BT ST 699

FEHIAE 0.5 %A1 1 %A ZAT T IRBh &1 A
XS FEHNE AR S B S R L 2 MEL 3 s o

10* 10*
» <
co0 &
£ - G 10° &
= 102 - G’ -
‘= Il S
10" ' : 10
0.1 1 10 100

-1
/s

B2 BIYINAR 0.5 %, FiEtsHs
RIS PSS
Fig.2 Shear strain 0.5 %, viscoelastic parameters and
dynamic shear frequency
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Fig.3 Shear strain 1 %, viscoelastic parameters and
dynamic shear frequency
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Fig.4 Frequency 5 Hz, water content 26 %, viscoelastic
parameters and dynamic shear strain
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Fig.5 Frequency 5 Hz, water content 24 %, viscoelastic
parameters and dynamic shear strain
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