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One-dimensional stress relaxation of cohesive soils and its relationship
with secondary compression
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of Geotechnical and Underground Engineering of the Ministry of Education, Tongji University, Shanghai 200092, China)
Abstract: The behaviors of one-dimensional relaxation have been studied by many researchers. However, the method for
deducing the stress relax formulas is usually complicated. Two simple stress relaxation formulas in single-logarithmic form and
double-logarithmic form are derived, which are based on the Buisman secondary compression equation and the concept of the
equal-time compression line proposed by Bjerrum. The relationships between the slopes of these two types of stress relaxation
formulas and the parameter c,/c. are proposed, here ¢, is the secondary compression index and c.is the compression index.
One-dimensional secondary compression and the stress relaxation tests using Shanghai clay are conducted. The reliability of the
stress relaxation formulas is verified. Moreover, the one-dimensional stress relaxing rate of general cohesive soils is estimated

according to the values of ¢,/c. proposed by Mesri and Godlewski.
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Fig. 1 Relationship between one-dimensional stress relaxation and
secondary compression
AR AR AT A FRPIRZS TR BT S AR E b ot
WG, BEFINLTT p 2 BEI A A HEACIZ AR N . (B
st AR, AR YRR ) - RIAR - TR SG R ATIIRTT
5 Buisman $EH (155 (0] 54628, ABATE ¢ 21, K
IBH| C i, C RS B rAER KIS TAIZ L, FOR L
RN pro ARAEIE 1 45 IR R, RARMFELL TR AR:
Ae=¢ —e, =c, 1g[ﬁj o 2)
b
RE (D, 2) 7745

G o
Do G f

XFERUERSL | —HERA Tt SR G TRk R o TN
FA AR 56 1) 45 JR A% 12(p()/po) — 1g(t/ty) UK $ 56 R %
H, WAL RN —FKEL, HEENRFLHN
colce, WK EATTREL co 5 EAATREL . T ELIE -
1.2 NANMGIENENHHER

SR REER (3D WA AR e ] 15

p@O__1, [P0
1g( s J_2.3ln( . J o 4)

LRSS Iy %y=1ﬁﬂh, ;ﬁlnyzy—lo [ itk
2 p(H)lpe=1 1, 2 (4) wJEt— AN

p@) | _ 1| p@
o255 - o
1R 5 RAR 3), HMIEREETE
£§lm1_23fig(£} . (6)
Po C.
R BT HOE I R s i FE . XA AR,
WAL B p(0)/po — lg(t/t,) B HARIG 25 I, A4 B 5%
RIZN—% B, HLRIRPRLER 2.3¢/cco
FE XK R LR AN 2.3 5.

Rl (6) fUR—MEMK RN, RATE p@)
Bl po RHRZEA BN TERASRIGH, BEE p(o) FIk
N, RZERGIBEIE R . R, a0 FR 6 45 B 4 T
p(Oipo — g(tlty) KR, 19EEHLERPRIMLENHE
HARREET 23c/cee B 2 B THEBSE cifc=0.04
LRI (6) TR p(t)pe 5 tt, KR, R
K FH (2 BT B A AR . T DL 3R (6) 7R B0 Ak b
R FFFEANERILE N — KB, HELMRRL L]
fHFFAARE 2.3 clce, TTRZIAE 2.0 colee, XHEIE IR ZE
PN

tP

1.05[
100 ulc=0.04
P Gy ot
095| ,_‘»'é 7 =ale(i)
N PO 45 0y, (L
§\Ejoso. X 7 =120 1e(7;)

075} N
N
0.70 . s .
1 10 100 1000

ity

2 BRI B2 2 (B X &
Fig. 2 Relationship between single-logarithmic curve and double-

logarithmic curve

PRI, BB — kA b ok R R A N R



$ T 2

r . A Bk g b RS IS R R 51

Po ¢ L
X, REZHp BREE 2.3, HBETREA MR
ZiE R BT AR p(0)/pe /N T 11, B
AN 2.3 BB REE LA HRELS R, 4
2.0

2 —HEETEMRHINIE
2.1 REHR

TG K FH A L S5 DY 2 2 9 (I e T 2 L
TREAT T G, 9275, R wi N 44%, YEIR we A
22%, YBRRIGECIp M 22. ARG R AT LA E shiz i) B
R AT AR T ) GDS R4, 36 A I A s i
FEHIFE 22°C~23C. BN 61.8 mm, HEHN 20
mm. TFEEARFRIME po 1EF T4, 45 EET
EREd A8 B N R S RPN e R =i I N ) AR Vaxr LA
3, BRI T RIE 1.

T —HETSRHRE SR

Table 1 The test schemes of one-dimensional creep and stress
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Fig. 4 Curves of secondary compression behavior of samples
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Table 2 Results of one-dimensional creep tests

&7 po VR E R JE4RTEEL tAE
/kPa Ca Ce cilee
100 0.0109 0.302 0.036
400 0.0112 0.302 0.037
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Fig. 5 Curves of one-dimensional stress relaxation of samples
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Table 3 Results of one-dimensional stress relaxation texts

i P ERER MOERE BER
po/kPa ki ky ki/ky
200 0.0763 0.0403 1.893
400 0.0765 0.0408 1.875
800 0.0786 0.0425 1.849
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