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STABILITY ANALYSIS OF INCLINED ANCHORAGE PILE FOR
REINFORCED CEMENT-SOIL IN BRACING EXCAVATION STRUCTURE
AND ITS APPLICATION

LIU Quan-lin', YANG You-lian?
(1. Department of Civil Engineering, Anhui University of Science and Technology, Huainan 232001, China;
2. College of Civil Engineering, Hohai University, Nanjing 210098, China)

Abstract: The inclined anchorage pile of reinforced cement-soil can form a gravity bulkhead in excavation. It is an
active reinforcement method by agitating earth mixed with cement and buried anchor bar. The working principle of
reinforced with steel strips and inclined cement-soil pile are introduced, and its mechanism on the strain and
stability of excavation is also analyzed. By using slice method and Kranz theory, a simplified model of stability
analysis in excavation structure braced by the anchoring pile is established. This method can overcome the
shortcoming in Kranz theory, and it can simplify the calculation of slice method. So it has practical value, and an
actual example using this method in Guangzhou underground station to analyze the stability is studied, which
indicates its feasibility.

Key words: pile engineering; reinforced cement-soil; inclined anchorage pile; stability analysis; simplified
stability model; metro station; deep pit

T HIPTRA EM, AR R HIE
AT B, HEEE BRBEGT GE G . PRI
PNE 2 GG IR AT EL A R ARTIININIH S3tHPL AL el /PR
AR T BRI AR, R R AT ARRIAI X, R EVRCRRIR) A, R . S KR

][l

1 35l

WrFSEHB: 2004 - 02 - 28; f&[EIHRA: 2004 - 08 - 08

BEWB.: w0 ARRBIEAILE P H (03044402)

L= XIAM962-), Y, iz, 2002 E TGRS L TRESRIE 240, BUTEE%, R AFHIEIERE . 450 50 B0 FAE o &+
ARG B AR TT I #0% 5198 TAE. E-mail: tjlql@126.com.



* 5332

HAT D1 TR

2005 4F

2NN oy KA THEIR IR IL 3 B RS RE ) 22
S A4 B IR E A R TR K TR AT,
BEXE -3 ORI UL 3 R RE IARA, THZAE
MR EERF i, SREX TSI B, RER AN K8
TRV S TUAE S S, EIEGTU A DR AN
JyA S 45, DU PRIFIESTIR R E o« 1Xhh
Yegp G5 A RBR I RGN, IR SR E
(RIRRA,  SRms TR N T R PR, SR e 1k
TR, X ERIAEICT g, WA A T R
FrIPEIEANGE LN AE, ANDCREREARLES 25 44 (13
s i H R it T T3

2 InfpkR ERIEERY TIE/RE

TN LRV B A AE 3 G5 R AT S R, A
JIVBESE 4t L A% — 22 1) 3 J5E (55 KT RIS 5 DA 20° 22
ANAE AR AL, A AL A I AL ) A
SHKPER, KPS TARTE B IE 1K e LR
E LB R A o0 9 A —— AN B e i ABEAR
BRI BTHR LR, R BREE R AR L, AT
i 117 7K e Tt ] AR —— RO A e LR . AR
GO BETT b 42— 58 (TR SN 5 7K e R el
BERE . H A2 TAEER AT

(1) I KYE LR, AEHUEEDY JE 1 e
JR e AR AR SR A R AT BRI 4 ) s

(2) HFREKPKINBIE . EMBHE, X
J AR R AT, KK s T AR A ke,
NT BTG T

(3) ML KYE LSRR, KT LR
LR A 2 e s IR I A 45 5 M S 7 24 3 2
HAE R, KOREER T AR A A& ERE

(4) Xcf AR} 1) 0S50 AT I T g A A 2t % o
T ARG )AL TG AT H 5

(5) e L DN 45 B 1 JZ ANRE 1R o A9 K D8 R
BIME L R rh = o () R YR 44 o LYEd 254
FEARP L PR KT AR A i A,
FLEG Y (RIS RE PE A AN P75 B A SR AEAT T )

3 HPGEHIMIEE ST

31 EMTREAERKRE

FEYUTTHZO R R ISR I L A R
B AR JEA 7R A5 D8 T B S0 17 0%, BT
AR A R O A, TR R A R )

FE ) 2548 72 2 1 B0 0 1 A5 T, AT 52
SEBUAE 0 B0 R 1 IRAS T S S I Hb T P T
2 31,

LB TR (075 H 3 B o PP 0 RS KR A
FRL47 0 1 2 7T e M SR T A A AL s I
SH RS YRR, Horh LU S b 2 X BRI
S AIGE 5 N1} L S

St T I K T8 - AT 47 25y S8 3o 5 44
St Ml 2 PR o S5z B S O B R s s o LA
R SE G T 264, W4 48 M R P HEAT
AT 4y a0,

% T4 AL AT 3 R

(1) BUARIEENT, B8 b A A A 7] B e 7
. TRGRL, BB, (EIR SR 2
BT, Uy CLIA FR RN

() BRI, B 4450 i e, R
T I ALRIN ¥ BT T R e g i 2
TEIXFIS UL R, AR HEFR I LR, 7EREA
WAL, VEF RSN EASOU B i FLEA 8 7

(@) |HRP IR, AR,
P A (1 T s R TR, T s gy
BRI, . S, kB .
32 BIAREMSHER

U Kranz B ARG VEAM 0T 07 AR E R — 5
fr 1 S, LG o S 5 4 P (AR ) 2 £
Y. A IR E R e AT T, R
PR 2 102 4 AN (R IE), %I KB T
TS B R E T I, TR, A
Kranz B ) S 05 52 46 1k (L BAR RS 55) I 4 415
JRIR (N 1 FR), AR R 8 10 1,

(1) %2 LB A Lk, B ik
Sy WIEA

(2) HHEH D R I T2 Oy — (B AT

(3) bk D Sk C R R AR B
FIANI, B R 2 ) I

(4) A% He % - 4 1R (R M T S PR

(5) 7538 BT L - (0 W PRV 4 P 75 4 Mohr-
Coulomb BRI, [ i B 5 Ak th 26 3350 i
HHA BRIR A

(6) ALy A FH A L 4 o

b A 7 % A R R AR

fEE 1 e ED WEALRIEE . CDWIEEHIE, o
SR BRI T Sk sk U - el ot
BEAROREEE 75 By b ED ARSS R B A0 L IR

By

=



24 W2

HAAREE, I K e ARV FE DT 2l 5 25 K (e M 23 A HL N

* 5333

Rsinada

Rda

KU1 i b A 2 7 S5 M R e R v S R AL A 1Y
Fig.1 Simplified stability calculation model for the slope
anchorage pile of reinforce cement soil
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Table 1 Parameter of soil layers
g TR TR FE AR bR
/m FREAKN MY @) c/kPa
1 D oy WA Rl AR 3R 2.5 17.2 15 10
2 IR, Fi. WA R + 2 4.0 16.8 12 5
3 T 209%04 Y8 AAHL. RV D 2.5 17.8 30 6
4 KE. TA% . WRREEAR PR 2.6 19.0 30 6
5 HBRE . BRI 10.0 22.0 32 30
R2 TRXERFHTHEER
Table 2 Calculation results of different circle radius
R a o M, Mgy =My M, My Me, M, Mk
m %) 1) IN+m) /JN+m) /Nem) /Nem) /N+m) /N+<m) /N-m) /(N+m) «
21 19.9 58 26 689 1220 27 909 11624 3070 31034 1243 46 971 1.683
22 20.8 57 28 610 1369 29979 11128 3490 32331 1294 48 243 1.609
23 21.7 57 30 475 1526 32001 10 802 3930 34 034 1325 50 091 1.565
24 22.4 56 30 505 1673 32178 11361 4344 35270 1379 52 354 1.627
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