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Experimental study on mechanical behavior of weakly structured soft clays
CHEN Bo"?, SUN De-an’, GAO You?, LI Jian®

(1. College of Civil Engineering and Architecture, Quzhou University, Quzhou 324000, China; 2. Department of Civil Engineering,
Shanghai University, Shanghai 200444, China)

Abstract: The oedometer and triaxial shear tests on undisturbed, remolded and reconstituted samples of two different weakly
bonding soft clays are carried out to obtain the compression curves and stress-strain curves. The test results show that the
compressibility abruptly increases in the compression curves of undisturbed samples, and the difference among compression
curves of different samples is obvious. The grength is not only different for undisturbed and remolded samples for the
differencein void ratio, but also different for samples with the close void ratio when they are sheared under the same confining
pressures, because the strength of clay is affected by both void ratio and pore-size digtribution. The undisturbed samples will
have the highest strength and the remol ded samples will have the lowest strength if they have the same void ratio, and it is valid

for different soft days used in the tests. The relaion of strength among different samples can be explained reasonably by the

volume of pore per unit soil volume with its diameter greater than 0.2 um and the uniformity of pore-size distribution. Because the

0

difference of the pore-size distribution curves among different samples cannot be eliminated by the increasing consolidation

pressure, the reference void raio €, a parameter smply describing the void ratio and pore size ditribution of soil (fabric) is

introduced. The compression and shear test results of different samples dealt with by the reference void ratio €, show that they can
be normalized to unique ge,ro, and e/e,-q; curves with high correlation. The normalized results show that if the stress is larger

jillf3

than the structures yield stress, the difference in compression and shear characteristics among the samples are caused by the void
ratio and pore-size distribution (fabric), and it can be Simply and usefully described by the reference void ratio €.

K ey words: soft clay; compression curve; stress-strain curve; pore-size distribution; reference void ratio

BAG DRI R TR S5, SRR BUR AN L
BRI AN AR HEF 2 T R A B & 5% 2R 1)

(XNZQN201514)

EEWA: ExRARREESIH (41402271); WA ARFIERES
i H (QL7E080039); fllfJH 2 Bith H4FE 2 R & TR FR I & Wi H
WisHEA: 2016-10- 11


mailto:chenbo20020178@163.com

12 4

R SN )t ) R e s i U 2297

SR, R AT R MK L 2y B4l Ry (fabric) FHAR &5
(bonding) ™M, kg P L 5 WAL L KN g )T
SRR BN R R, EX RR VTR RS 11 T
s B EEE P, BT, E RSN AT
Burland & H (125 3K g 245 M AT 1 A 2
FEPERDIEAE b, TF R T RS I JSCHRAE RN 2 A 11 2
T2 ARG, 15 S MR R R L R 4h. BYD)Er
PR EE M4, R IHE T 5 TR,
A B Ak 2O, SR, A R T AR R
o A AR ETROW S K POE ), ANFEERE (FRANR]
HIRE 7123043 PRAREAEAR R Y. ) 454 R TR 1
W7 2E R 1 2 S SRS [V A W5 A () 2 e
O EAT N P )12 A o 29 it DR Sd FAE 7 i w1 s
(YN FEMLER , ST A LS5 A8 N 0 ) 27 22 T R R

FRIRARIGAE A ST AR TR AN 25 4 ) — AN BT
B, ) zis IR AR Al WAL N e AT 1)
WEFE,  HH ILMRRE LARBIK IR D) 2R Ry, B8 T
AHER R o RSB R TN  AR  BOW FLAR A A AR AL
A SRR R T 5 A P Rl A AR i i B M 52 (R AL
I 2 S4B ) AL AR S0 A £ P AR T AIUA FLIR AR
(8 A R0 o 85 A R s S KRR A T 4 AN [ 1 Ji
DR o A G iy NSO FLAT 23 A1 £7 BE K BRAARE T AR 254
SPEREG R AR AR TR R T, MR AR
IERS RS

BT EIRBFER, ASOR POk (Block) HX
FE7 A B S T LRI AR S V90 N R
IR Cundisturbed) #:. ¥ (remolded) #f Flg 2
(reconstituted) F£43HIEAT T B ) e 4 iR 56 A1 — 4l BY
YIREG, WFFCHIRE T CBI-EARGAR) S gh 1 2%
FEPER MY, JEgh A RIS 20 B R LA
O o N o 2 TR I/ 1 = e = A 9 2
G BERF IR (1) 22 b AT T ke . B, X R4 A1)
R 25 R S H LB et AT H— B, 15 45
JeMRN T 5, AN ERERARIE s 2 R T
FLBRLL S fLAR oA, RIAIRIAN S R 4G, HAGE
THZE AL e A L AR S 5O R ST R .

1 RETHIAR
1.1 Rt

JOIRFE CU #3056 FH 1 JSCIRAE I B i 25 A
VLIRS N, B R R DL R 219.8 mAl 1.5 m,
43 ok SR PR AR ORI AR R G L. 3RS
JUE I JECIR AR, BORE 5 538 2R H R 30 R 48 /N 1)
Block HUFE, 4 Lacasse 25O H 113 it A2k [
g A D) B RN R SCIREE P8 2
FEr 51, 1928 B Es T AR 44E l 3.5%, F

AR - ARASS M 2.4%, I7E A%LL T, J8 T
FEUR LT BB LA, TARIBEAY PR WL 1,
F 1 XS TR ERYIRRE
Tablel Basic physical properties of test samples

e A G
R WA HE RAREK BRI R )
- JEm  Gs  E% W% W% m&

FiE4 9.8 274 439~538 442 243 84
VLHvEN 1.5 275 47.8~524 583  26.7 41

G5 AR A JEUIRAE 22 U B ) T4 6 45 S 1 )
.«

FIARE (RAED: B AR 50 75 B2 DI HR 358 43 B
W REES e, TR, FRuREA
FFE AP EIIRE GBI TS E R+, FHUIH
P 3 i o e T I A, B Remolded . il
FE 77 A5 3 1) A AR BEAAS 038 SRR (1) B 7K 0
EIEEDLT, SEABIR T AR 45454 .

RFAE (SF: FHIIHERI LA iR i
i, FOHEE, BURMAYER, BIAER 15 om &
16 cm [FIIFEAR Y, e gnglil 455 70 kPa i, Al
gl B ARG FH I EYEAE, B Reconstituted £,
AT XA FGIRE T AR E R, B HRE T 20
(RUEE BT RO 15 200 B A AT RO YR 2K [ 454, A
SCTRIRRYEIEAT o R0 I AR A RO ST T ] &5 1 —
oy, SRS (. R ARAE R —[E 45 R,
AN Rl K SRR AT AR R R 46 5 AR LB L, &
IR HILER PRI 2 5 4547 .

1.2 REAB

FEARRSG: 2 5 FHER PR 3R 1 IR Ok . E99
FEFNYE 2 REHI % h=20.0 mm, d=61.8 mm [KiXkE,
HEIR TN SR, 421 T ng e gondk. A
B RARNE 2 [ 25 1) 5 1, R 2K 45 1 A0 24 24 h,

BYURRLG: B REL L ERAE . EIERE R AT
HEATAS ) Bl 1740 45 B H 1] 45 A HE AR 25 HEZK B )
R . HEKBIYNRAL T, FE R L EIE RECR N
(29107 cmVs), 4 fRAIF BT i Rt v 7 A (R LK s
JIReATERNE G, REIE S BT, Bl N AR BT 1)
k) 0.00275 Yo/ming AHEKEITAR S, B 185 Y)
SUE NIk AL 7€ R A AR 113 U7 N N M
T ek /D BY D) INFTR], R BT P 2R 42 = 2 0.0413 %/min.

FERARG : AR 7 VAR 10 i R AR b
IR TIHEN R T 25 b, o g0 # 3 H AR 1 4517,
RRRFEAE IR ) N AR A B e I » AL 540 HCH
R AT AR YRR T (R4 L AE, SRADOERE 1405
IR 7R AR &5 SR 5% i S48/ N TR B VA Uk TH A T i 3t
AT EFETHE, BRI SCHR[23], il % d 1) A
7258 9500 B H R S AT e R RS, AT A3 81 Hifg A 1



2208 Fe)

+ TR ¥R

2017 4F

FLAE4E 0.005~300 pm Jis B Y (K FL A2 20 A 15 1 o
1.3 THLEHHES

IR ) ) E R U2 LI SEAR M R e, i
FLO7 ks R AR O L A ) e . W A
Burland® @i FLERFE % 1, (X (1)), S ECRFERITE
HFEBEAT IH— SR AT, AT SR R AR L 1)
SERE . ARSONANI] AL JEUIRAE RV A 22 IR 1)
FeAise g b, B RAT AN 4 1t Ze 14T
—EEE S, 1920 1. Bt PD(1). PDQR)ZMER
ARG LR LR 23R8 45 R, BY (1).BY (2)
FORTLIFNREE 15 LIRSS 2 ORI 45 4

l, =(e- €p)/(Eg - E0) = (8- €0)/C; > (D)

A, €y o 2 AN E R 17F 100, 1000 kPa [iH] 45
&I RIILERLG,  C H I L R 4E R4

M LR BLE H, PIRIANR] LA ) JE R R 4
2k AT A4 — 42k, 55 Burland g3
A 45 4 ICL Cintrinsic compression line) JE AN 4
PR AR 1 JSURAE 1) s 44 it e 24067 T 3 8 P 44 it 4
1 5, HPRE A — 10 i Ze 38 17 1 [ s 4 it £k
ICL 1 4RUIRIZ SCL (sedimentation compression
line) Z 1. Burland 251\, FLAT SR 45 Sk i
Bt i gkl SCL £, 78 SCL £ Ay it
NIRRT H— A i A7 T SCL AT ICL Z [A)f#§k
R0 DL A TR ge R gt et v o B, AR
50 FH 1R P9 A 0 R0 L JSODR A 1) JRORE 2 T8) £ e 45 4 FH 82
59, hISICEERE L, ARG TEN ALK (RIAL
Bt bt LA 54D J7 AT ST

201 +# U S
PD(1)—o— -#-
15t PD(2) —4— -A&-
ICL BY()—r— -¥-
BY(2)—o— -=-
1o}
—~ -
* g %
2 05f
(=
=
Tl
&
T
&
3703 SCL
-1.0}
15 . . | |
0 10 100 1000 10000

o, /kPa
1 RAREEFLR R — L B2k
Fig. 1 Normalized intrinsc compression curves of undisturbed and
reconstituted samples
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Fig. 3 Deviatoric stress-strain-pore pressure curves of different
samples (CU tests)
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Fig. 4 Deviatoric stress-strain-volume strain curves of different
samples (CD tests)
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Fig. 9 Pore-size digtribution curves of undisturbed samples under

different consolidation pressures
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