%354 T 1 = + T B ¥ i Vol.35 Supp. 1
2013 4 TH Chinese Journal of Geotechnical Engineering July 2013

-

ETELTERR CU BN D)% E %53 E 15 R &0
BB FNE R R

% %%1’ gf\f\l’ 1///{]—’\/ F %ﬁi&/ﬁz
(1. SRR T S TR G E AL, 19 MAT 210098; 2. il K% KE 2B, 1195 MAL 210098;
3. TR EEKRIK H2E B, YLIR PR 210098)

B F: LohRpusy e O RIR I NG R e, JFRIRR A i) [ K = iR A RN ) 5iREE R bReE A A
NSEYRFERFETT 704 AL AN A A IR 7B i B 52 5 =i 25 A HEKBID) (CUD IR BRI LI IR
X CU TR s g 58 FEAR ARG EAF A R B Sl R IS SCHEAT 1T o 8RR iR ACRIANHE AR 26 A T PR o RE R
%m%ﬁﬁﬁ,ﬂﬁ%@%ﬁi%&ﬁﬁﬁﬁ%%ﬂf%ﬁaﬁﬁﬁ-TCUﬁfﬁﬁf@%Z%u%ﬁﬁf%m?
WoTE AU R H AcRES Dy« BRI LRI (K ) S 2 B OC R, IR T2 RN Hea &Ik .
ﬁﬁﬂmCUﬁﬁﬁﬁﬁﬁ,*%TCUE&ﬁﬂ&ﬁE%%%)WMﬁOJ&ﬁ&%%%%mﬁdm%mﬁ%Lﬁw
RS T O 5 BN R SRR I A BT 70, A I V)RR fe b, s fEE T RE S 10%LL B R, sk %

Sk,
K OB BORE L SRR BN RERE bR FLE R
PESES: TU43S XRAFRIRAD: A NEHS: 1000 - 4548(2013)S1 - 0044 - 08

EEE T Wb 01980~ ), 5, td, EIER, EENHLEE. 30 E R AR B I ST . E-mail:
shenyang1998@163.com.

Mathematical and physical significances and applicability of tangent and secant
strength indices of total stress of consolidated undrained triaxial tests based on
Coulomb’s law
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Abstract: Most of the strength criteria for soils should satisfy the Coulomb’s law on the failure surface, and the effective stress
strengh indices of isotropic soil are unique under different drainage conditions. The mathematical and physical meanings of
triaxial total stress strength indices are investigated based on the relationship between the excess pore pressure at failure in
Coulomb's law under undrained conditions and that in consolidated undrained (CU) triaxial tests. The results show that, in view
of the linear envelope of the Coulomb's law under drained and undrained conditions, the pore pressure coefficient Dy is proved
to be constant, which is related to the normal stress state on the failure surface. The existence of linear total stress failure
envelop of CU is based on the certain relationship among Skempton’s pore pressure coefficients A¢, Dy, cohesion and deviator
stress at failure. The corresponding expression is also obtained. Furthermore through the strength parameters of CU tests, the
secant strength indices, @r and cg, are obtained. It provides more reasonable and operational method for engineering problems
with known sliding surfaces. However if the total stress tangent strength indices of CU are used, the strength will be overvalued
by more than 10%, which will cause great security risk.
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Fig. 1 Total stress circle and corresponding effective stress circle
of CU triaxial tests
TEA BN i E ) HERT AR T, R4 Y)
BRI E X, RN Y Sy R 2 B
e e S0
6,-06p 0, 0¢
A, WA RN BEE A
MR CU RS, B L w55 TN 2
u, = Ao, —0,)=2A4R, 2
iﬁ EF' » Ufi (=A,B,C) ?'\:lﬁﬂi% Hﬁ%’ﬁﬁ%&ﬁ%ﬂ_‘}i, Afi (;=A,B,C>
DA A RBP4 - SRR AL R E
DRI S P9 PR S I ) A [ R D) 25 n B SR R
RB — RA _ RB — RA
c,—0, N (oy—o')+Cuy —u,)
_ 1
oo, 24k, 24k, O
Rs— R4 Rs— R4
A @us i A B PLENY IR B U) SR o
[ A7
Rc — RA _

sme . = =
Oc—0y

sing 8

sing,, =

R. R,
(oc'=0,) +Cupe —ug,)
1
o =0, 24,R,—24R. (30)
Rc— R4 Rc— R4
X, @uc A, CPLENN IR BIT) 2 B A -
A LRI N IR B IR e — 4 EH 2k, W)
NA sing ,=sing . =sing »
Hh o h BRI AVIZ S o e sm, Bk geE X
TR CU Y g i R 2 N R A
B, #i4EX (1), (3a), (3b) Al CU MM
F0. 28 h T2 (B0 LA A R AT ART P AN IR SR [ 1

2A4.R. —2A.R.
'/fé Rj’ R]’ —ﬁ d f] J aj:y‘j‘%’ﬁo
R —R,
24.R —24.R.
el ke Mk AU, W (4)
R —R,



46 s + T

o2 R 2013 4F

XA, m hH
B (O 28, ST RN SR, (4, —m) R,
PR H
< <Aﬁ - m>Ri:n ’ (5)
XA, n .
ma (5) iR
A =m+— . (6)

KR, CU RGP 1 ) s E oh E
L IO T8 A A AT O T PR AL R H A
WAL (6, HAH m, n NHEL HERH
ANREW LI, WIS N g iR AL 2 b AN 2tk

MR IR S5 R AT AN, RN i A il 1 2k
(4l Fs AT AE, W (6) MR, A HR Rl
PEAFAE A T B AR Al fiE . B8 R AEAS SR —
iy, WX (6) Ak, HORSEm, n AHADEL
WRAE, I LR CU BN 9 5 (02 2 L2 T 2k
R S

2 ECTERAHKEFHTILES CUR

WA R FLERI AR
2.1 FECEERAHKEZEHTH@BERLERIEZR

A MBEL m, 0 R AR S H 3 S,
izt CU RS I B L 1) s B TE . FEk
B SEATHROR P s b AT Bl vk 1) sl Y ) 33k
(L B 2

JEA e Rl D L ) R SR (BB BT
JT 7RI o 10 PR 8 BT AR s 1) L A B AR — A
P IR 2 . & 2 P, BB & — 4
IR RS I FF G G e AR, Bl hTay o
JEH A AR RN 2t PIkA
SCHTHEAT (AE T LA R AS B AL 2 AR R T e
M, TEREE N B AR N Ak A

AR B i R, R sk T ANHEK SR
R e N B S, DR S T HE A SR A
O A BN IR RIS S . IX P 4% B ZRAE ik
AT TR, N RIS T RS e A HEK &
PE R AL RIZRIEI, R A B 3

W 3 Fros, FEA RN SR EERARRA cro @ s
TR R AN S FaRR A ¢ s @ 5 WA FE e IR
[F]—Fp 13X 4 NSEIAFE, IR T A E
RN SN Sy, HRIEAHh

T, =cCp +p.tang, @)
7. =c'+(p, —u)tang’ ®)

A e J BARBEIRIN P LU pe ATRERK
SR BT DI AT R N )

P
L]
;7

T

b
(b) ZRRBBIREZ IR E

2 BRI S =il ER

Fig. 2 Shear situation of samples in direct shear and triaxial tests
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Fig. 3 Envelopes of total and effective stresses of Coulomb's law
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Fig. 4 Relation between real and total stress failure surfaces of
normally consolidated saturated clay of CU triaxial tests
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Fig. 5 Envelopes and secants of total stress of normally

consolidated saturated clay of CU triaxial tests
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Table 1 Overvalued percentage k of slope safety factor caused by CU total stress strength indices under different combinations of internal

friction angles
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24° 3.3% 2.4% 1.7% 1.1% 0.6% 0.3% 0.1% — — — —
26° 4.4% 3.4% 2.5% 1.8% 1.1% 0.6% 0.3% 0.1% — — —
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