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Experimental approach for strength of ultra-soft clay by using rheometer

LU Shuang', FAN Ning', NIAN Ting-kai"*>, ZHAO Wei', WU Hao'
(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China; 2. State Key Laboratory
for Geomechanics and Deep Underground Engineering, China University of Mining and Technology, Xuzhou 221008, China; 3. Key
Laboratory of Marine Hydrocarbon Resources and Environmental Geology, Ministry of Land and Resources, Qingdao 266071, China)
Abstract: The actual engineering problems induced by super low-strength soft clay are paid more and more attention with the
rapid development of port and ocean engineering. However, the routine geotechnical experimental method can not test the
strength of this kind of soft clay effectively. A RST rheometer used in fluid tests is introduced here to carry out some
experiments on the strength and rheological characteristics of the ultra-soft clay. Based on the comprehensive analysis of the
experimental results, the quantitative effects of spindles size, strain rate increment and shaft friction are systematically

discussed, and an effective experimental approach to test the strength of the ultra-soft clay is offered. Compared with those of

the conventional rheometer, the accuracy and the reliability of this apparatus are verified. The new device provides a new way

, YLF &M 221008;

to test the undrained shear strength of ultra-soft clay in submarine engineering.

Key words: ultra-soft clay; rheometer; shear rate; undrained shear strength

0 35 B

I vk 1 TR B R T R O Hok R
BT R BB s TR AR TSR TR, Jorhis
TR o W R B L R
WA, BAESKER, BEGE. FIRE RS
BVE L, MR 1, At AT R
WO, 71, S P B IS R S
I D, HodbR. e R,
A 2 RV 2 M) e P 2 ) DR b
DB L (B R, BB AR 1
L PRI A T R AT A

F TR IR, AR 64t T aR A

USRI IR, 5 7K iy B AF 1 55 1l B DR e 25
[, A1 R P i I X S A% T2 A2 L ot
PR B IS A R ANBT TR N, £E 20
128 90 R4, A L R TR It b R AR AR,
AT PRSI, I ARAZA AR B0 N il L
i, R KR ARR RIS L AT 4 T
SR  TR AAHEAT 5 FERIRIE R 2 4 Tl A
fIRE BT e, R e R A g E, R E

EE&UH: EXRARRFELEH (51579032); FH -+ GBS
PRSI s = AT H  (MRE201304); R EH LK%
RMAE L A5 T IEERE SR =840 H
(SKLGDUEK1307)

kS HHEA: 2016 - 11 -28

*WiA/E#H (E-mail: tknian@dlut.edu.cn)



92 w T OB F Ok

2017 4¢

TR AN R 20T, ST 223 SR A 2L
R 5 AT

ASCFI NG AT R, TR T 2 4l
R A 5 FE AR A IR T 7T AERT IR 28 SRR
AT HTHIFER b, RGRNT T T RO BT id A
BT AT BERH ) 45 2 Boehi i 45 R 10 E B AR,
feth T LIRS HE HA SRR R RN k.
it 55 Boukpeti 455 FH I AR A 45 5 3 £ SR L 4y
B, AEHT T ARSI VA A R A E A -

1 R R FREE
1.1 RIWEE

ASCHKH Brookfield 22w [ RST i A ACHEAT Ml
B, AR R B BY T A AN 8] R 7 b i A
3, ATCASZEURE AL LM e . IR - BT i A EY )
77 - BIE R AR 2. AR IR Ak AR 1 3 b
2, RRE T R A AR A A AR AR
Tic £ 25 BE 32 ) B — Rheo3000, AEfE SEILRE 5 2 E%
H G . deAh, AR T ACH A R
TAE, A A V30-15 F1 V60-30 W AR5 [y 1 (s
F RS589 30 mm X 15 mm A1 60 mm X 30 mm), F
SRR X 7] 2351 4 120~4000 Pa 1 15~505 Pa. 1%
AP S RS WA 1.

[l 1 RST R FNFE T
Fig. 1 RST rheometer and spindles
1.2 WA
(1) AHEZK BT 58 5 (K
AR AACHEAT 5B LM, R B - AR BT U)
HEAR =, WA (1. BN, SBlErmA
Ttk HARREE, SR H R AR S, 13
il TR A R L ARSI RR , AR A HEK BT D) 55
FEo ANFRZAAET, FRARCGEAT I, miEn
RERE 7 LSRG IR S AE, 1o P AR B A R 2%
s S Bt T 5.
xS 2M

" T ZD*(H + D/3) M

A, ¢ AEI ) (kPa), S, NANHEK BT VISR (kPa),
M NS (N-m), H R D 4357 1 m A E A
(mm), X TS LS, AHPKEY5EE 58
PITiEAARSE .

(2) BIYE R )0 &

TR BITIRLS ,  BT B B A5 A i AN
KPR () B AN S, BT 22 LURf 2 - Einav
U 7NN, TR b, B
0.1°/s ik BTt B2 ) e K BT VIR 2108 0.05 s ' AR
DI BT )T 2 B B O A, O & — R E— A
FEIATEAAN, ez G, RN IMRANELG
BFARNETY], Wk 2 fras, BIPIER N

r
:R—r

60
A, F R 53N EAR R EAE TR 25 2% 1 ELAR
(mm), o NAEE (1/s).

}}
2)

’

B 2 #FaEirEhsyrEE"

Fig. 2 Shear of rotor in cylinder"?

P A0 273 FEAR S IR AR A A7 V53T &
gy, FIER LA SE LREK 2R, GYBEST
FIPR 2 AT W 5L -

a) 1R~

ANFE RS A A, X AR SRR A
), L% BT s B SR Sk v 9 L N 5 P 344
AN RS e Bl 4559 B2 U X TR AN [R], - BR] b A5 22
ECACAN 6] RN 1 T4 58 P 22 5

b) BY i e

BY )3 2 1 5 48 B AL I () Y BT 7038 26 1R AR A A
PAMEIRARAY 2 M H e B, o /7% P& Y 1) a1
EANE A ZE T . 1 RST Yt ARG Iin 1 AR o e s i
3, BYYT I R BG & (1) A [R5 B0 RN [] 3R 32 5
FEEERIANE . Bk, TFEX HSEOHAT 24T

o) et HhATEERH 7

FEFAARIA,  CRUERFE R B 7 1 RIm], R
X Al NUR PEREAT A KR, TORR 2 i AT BERE )



T B O SR TR SO R AR 5 R T ik 93

13- 21U P o o 17 P o o £ D 195 S R SR SR
FEARARIHE R 88O T AN AN [RIR P2 B M e 24 1
SEPEMREE R, A7 b B0 A BRIER LK 7™ A= ¥ e
St AT 00 P BEL 3 50 85 SRR B RN o

BEAh, B8 TS Hodid s2 M IR AN L REHEK
s, AH T RTA IR B AR iR AR T kAT, H
R, SRS R .

2 AEHR
2.1 KA

16 FH B ] =0 A IR R I R,
WSHIER 1. LFERIE AR ERR BV &
KR 155% (£ 3 R e, FESHEE
E 0.2 MPa & /3 F#i4E 2 h, il 2% IR A 78 75 R
TIRFEs 5, SR IR I AR R A
A1 8 mm JERPE JIEAS, (B THEAO, BB =AM
WA, HELHSZIAR 120 mm, RJ57E 0.56 kPa
R RS, BRI SRR,

=1 %

Table 1 Soil parameters
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Fig. 4 Curves of shear stress and viscosity under different rotor
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Fig. 6 Proportion of resistance under different water contents
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