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Total Strength of Saturated Clay and
Earth Pressure in Excavation by Total
Stress Analysis Method

GAO Yanbin, YAO Tianjiao, YANG Zhengyuan
(College of Civil Engineering, Tongji University, Shanghai
200092, China)

Abstract: Based on the review of the concept of total
strength S, and the principle of “9=0 method” , it is
pointed out that directly substituting the strength

parameters of c. and ¢, by triaxial consolidated
undrained shear test, and the strength parameters of c
and ¢, by direct shear test into Rankine’ s earth pressure
is a uncorrected analysis method. It results in the
misleading of the application of the total stress analysis
method. According to the principle of the two kinds of
test, the formulations of total strength S, using the
strength parameters of c.,, ¢.,, and c., ¢., are derived.
Then, according to the principle of “¢p=0 method” ,
correct earth pressure equations applied to unloading

condition in excavation are presented. Based on the new
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equations, the analysis methods given in several domestic
standards or specifications are discussed. Finally,
different kinds of strength parameters in earth pressure

analysis are evaluated with analysis examples.

Key words: saturated clay; total strength; total stress

analysis; earth pressure

TR IR A R A AR S F R A R
L, 2 1 R B SE B R T Ee A EAR
TR RS, BT RS LR
B 45 77 BRVS SR R K PEAG o B v 0], vt o+
1A 3 Bl PR DL Sl ke IR I bl RSP AR 2T B ol i)
JEI7, 53 bR £ 8h - i Anwsh - s 07 .

F 3+ R R s

p.—=0.K,— 2¢ /K, , K, =tan*(45— ¢/2) (1)
s+ R I3 B

py=0.K,+2c\/K, ,K,=tan’(45+ ¢/2) (2)
Kb p M p, 4390 80 R ek 8l 4 % 7 5 ¢ F
o 53 I R JEE IR — A e VR D) %) PR 2R T R N R 4 A1
K, MK, 505128 380 4+ s 07 R B8 8l - %01 7248
o AT AL ) R B T

TOFNREYE £ 1 T AR M T iE A S 1 53 ik A
A RN 1 T RS W R A A
NEAE PRI 2 s — i 5L T SN ) 0 A ik SR R
SRR PR IR R 1A, T S TR A ; 55 4b
— PSRBT AT RN 1 AT AR F A AR R A
o' Rk HIETI A RGN 1k 4
PIAE LA T R

po=0!K,—2¢ /K, +u, K,=tan*(45— ¢'/2)
(3)

HSANRE



59 1

PR, A AR 0 SR S T T RK SR R T v 1297

p,—oK,+ ZC’\/?p +u,K,=tan’(45+¢'/2) (4)
X c ol AR T 5 Rl o' i A RN TR T
FA RN EEREA suly HARBEIRBS AL . SRR
I 53 BT ik 5 B . AR IR L 3G Tt
AT RMERE

XA FEEPE 0 BN ) Bk, e M ik
Fo=01".“p=01"rH R HIAHEK 5 Y5015 32
MRS, , NP AHEK BB REE . He=07%"
o5 BT 3 sh R A sh 4 R R A
TN

p.=—o0,—2S, (5
p,=o,T2S, (6)

“o=01"E T I EAHKFMF T R 0 5
SRS, 5 0 ] BEAR IO IR B S TR IR
J PR DA K SRR S S, F B W R S T i — 2D A

B s VA S a9 7 5 L ST e s = M
IKEERWAN L (SR ) . BRI RIR
X8 3 P A 5 2 0 B A 1) 0 2 SO, AR SCER
REIXFERFRIE. WEHE EE, £ EIHE A
TXANFRIE AT AR A RN 1 43 BTk R SN 4y
TRl 0 AV B R T S =iy o YA S LB AP s T
E X o=0L"MIRAM T I AL, B2 ZAEWE
TR AR SR R R TR = A 25 A HEK R
JEFEAR o oo AV ELBY [ G5 TR BT IR BEFEHR ¢ v 0o T
AT W I — R R KX SesR R AR 4R
A (D) RN (2) , 1534 1 88 ) B T o, 2R LS
Ho MFEMOK T EEITENFBRKBILE—HEK
A Wi, 1Z 0 AR B8 3 3 4 R Kk
P A S 7N S 12 7 A NG N R s e = K7 S L
WRAE” 0 IR T BN ) A K £ A R
JIWERRPE 2 T BRE

R TR [, LRV O T T AR
[ 25 BRI 1Y R 7 A LA | o=
07, HICE T HMESRIE S, 5 — Ml 45 A HEK
SR LR AR e Fl o, BUOCHR ARG AR A X (5) AT
(6) 1T 1 T DX S48 h5 3R 10 T B P 3% By 3
AN T H A2 SOk P RN B Y [ 25 sy
SR BEFER co M oo IR AT SE . 340, B T
T AR AT 2 T TR AR ) 1) RN ) A
25 i £ A SIS T HZEIE T i3
631N I3 A S s T

ol 2 S s R TR N1 o S U WA S R -
[, 3% EN D22 5 PR B T RO 153 Bk K
RN DA R 1 <Ke &5 Y/ W w2 = R 7l < ]

KR KT XA £ o 5938 i LA SR s
(R EE AL — ATl Rt B SR K 0 B3k
THEAAEE T/ 7, a0 i G TR
LAY (DG/TI08—61—2018) " HA A # 5 2% /K +
ST R, 950 4 th T BRSNS K R D)
TR

25 LR BT BN 1Tk K A AR
TR AR AZ 80 T AT AR A Pk SR
PIAR AT SCHR X BN 1 43 A1 A o =0 157" i) Jist 380
N TIRARF ST, KRG P e Wi £
THE PSR IEFEFR Coun @ T Coqr e FIR T, 312 X3
PSR EFEAR OB E 5 9 LA JOK A Sk A AR 5
R ATIE , H EAS Z A7 X i B AN 7 4
Mrids OK 658008 ) 0 JE AR 2 A0 53 b7 T B 114 158 i
[l JB50 Y B (A ARE A R N 23 BT v A D L 7 S
Tk 6 0 3Ehth I, JE— 2B I R FH [ 25 R HE K i 4
FR (Coun @eu T Coqn Pog) 7 B TE FH T HE T TR K £
B RS A R BHE E P EE P 25 i LR R
T MO EE , Has AR R BT 2 DL R
JEFEARE R A TXF EL

1 BERESSKIEELEAN

1.1 BNASHE “e=0%"

JEAS G T SR AR AR B AR SN ) 4 HriE A
KL ERMEEA I, B L REE REER, N
WIHAIRZS B ST P B AR A K B ld e, =
PR o AN HEZK B DD R A AUl A e
ANHEAK T 2 BN o BTk B BE AR, o e
MR . ANHEZK 35 Ui A5 20 A0 55 DR T E Y S
SR IR RR A S B (SO HEK BB EE ), S, %
8o AhaE b, AR I AN [ ARk A Y
SEARTRIAY 38 HOR YR 45° R4 BT 15 S
SVREES,, B

1

1
Suzg(dufff:«n)zg% P,

BaV ST NS S e ot o 7 N 0 S NS SV T 1 e
NTERE T 5 q IR R 02 3, 29 LR 37 o
TR TR S, I AN 5 A R ARG (45°+
@'/ 2) R (WAt EAE BRI ) B8y R T . e
ELY BT AL AP AR BT YIRS, S, 5 ON BRI
STYITE BTN

PRI A FR) B0 S, T2 R T R A k[
S5 TR 05 AN HEK B 1R R ) BE A A0 5 2



1298 [l o K 2 2 MCH 9K BE 2% O

%48 %

AR A s B H L =l , R A
S50 ) ol T ESS G #EAT LA RS R N ) B AR T
MIAHERBTY): O-S ARG Nk F A 5 O-S,
PR A A, M ) 125 O- SRR T (9=, —
o) B BAL TN ) B AE o AR I SRS 1 g 2 B
W8, X =B B A T AR ROV ) AR E— Y,
TAEBIRIS B I 77 g A KOS 5 B S, 2 ME— 1
(E 35 U e b AR I ) FL 2 AN R (8T 1, O
SPHEIERALE, O-S E R AYFLIR) o BRI S, Y
M — PR R ARG P I SRS 7 2 B i — A
R, R AEAT RO S B A_E I N AT 73
Hrid i EE RS , TR 2 T g geIE

-0 a o ERREGE) LA

RN B4
ﬁ&ﬁlmj]@;ﬁ

/

E1 L HEEE
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