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Abstract: The fundamental principle of centrifugal tests usually applied in geotechnical engineering was introduced into rock
failure process analysis (RFPA) system, so RFPA-Centrifuge was proposed. Stress analysis of RFPA-Centrifuge adopted the FEM
basic arithmetic, so it was satisfied for the force equilibrium, strain consistency and nonlinear constitutive relation of rock and soil
materials. RFPA-Centrifuge took the analytical function of RFPA for failure, also took into account the heterogeneous
characteristics of materials at micro- and macro-scopical levels. As the proposed method was used to conduct the stability analysis
of slopes of tunnel engineering which was the difficult point of geotechnical engineering, failure surface as well as the safety factor
could be achieved directly without any artificial assumption on the failure surface. Based on the numerical simulation of centrifugal
tests on vertical soil slopes, declining soil slopes, rock slopes with two group joints and tunnels with different shapes of sections. It
was proved that RFPA-Centrifuge might obtain the failure area or slip face intuitively and realistically, and at the same time, the
safety factor could be obtained. The results were close to those of physical tests and strength-reduction method with FEM. The
present method could not only slide over the complex reduction rules about mechanical parameters in strength- reduction method
with FEM, but also tide over the scarcity of evidence to be difficult to validate with physical tests in strength-reduction method with

FEM. Therefore it is a valid numerical method for slopes in geotechnical engineering.

Key words: RFPA; centrifugal test; slope; geotechnical engineering

i 2 A A B A R R M AT i FIRG I (10672028, 50371020)

WESBHA: 2005 - 10 - 31



72 o

L TR ¥ M

2007 4

W EAT A B i W RE BT, AT BRI
A SERE ALY B KRG TR QRN N N w4
REIG AR B . WEER, AT PR ICEUE 2 B A
4 a4 F RO € D7 NIWE AT IR Kb g . Bl
SN AR P R, nT CAFSE AT B e s e Bk
B2, AR 2206 ) K R TR e S ] LA
I AR DL S INHERA VEA (1) 53 47, IV FH 30 S Fs T
Bl stk . Kk, 78706 B R e A
AT BRICEAE T Jride, STERFRWFST. Bk, 4idr
AU 223, A7 Ak T E .

M H 14 BRICILI AT BR TG 7 v 40 R o 5 4
PRIEAE T 2 A R B R g T SR vk ik
BRACIAsE L AR SRIE, Ak FIRRARA, i
] AR 55 5 9 0l 0 455 2 R A 0 (s P A 4, B 22
R XTI E A ST AN F e s i
B, PR R gh B, il b, @
FIEREHAE IR . Z TR Z b HELL
T0L T B HG Tn CAKS EEAIF ST, i L b T 5 B ME DU K
LRZH, HRARTHER, SRS =
AR B A G — L.

fE L TR T, SR /IS L) RO AR e A
PN o AR AR R I i SR &S B/ Bl A ROBE Y ey
TH AT N AR TR, DR AS BE FF 20 28
(R o R K i) A 1 3R A il 2 R v AR [ T
2 5EA R VPRI IE R T U
o P AR IR ARG, P 25 I A RSO AACRE g (1) de 5 2
(757251, 1869 4 E Phillips &5 U H FH 35 Lo LVERE Y
TG WA, 3 20 {2 30 FECSEI. 1932 40w %
T FEAE STREK B vt Bt 4 727306 % 8 o O 2
OB L TS, HFRET L LB OB
RS, HUAG T HERE . 3] 70 44K, fEA WIS,
LITNWIUA L TRRE T 20 RE B0, FEXT 20
PRI AR 18 . 1R300 B & (1 BT AR DL B 56
Ty AT AT B TAE . 80 AEARLAK, TR0
BERLRIAT T KA MERE, b+ TR
AUATAAE fi . I TILRE ML A TR 3 UL S A AT
KA, HUWHERZ M MPLEE, ek It
ftb 3 By 7 LA PO A SE M S A, OB G
FEARBIE 0 A H e 4 AR Bk, 7R N )
WA TR &IE T TR, M TS, BkS
SRR, kot TREN 22 iE, 368,
DRl 75 2 kel vz (N ], 23 T ek 2 TR
RN BHERC, TR HUBRGR I T 1+
SHRAMS IR RE, $m TA L TR S, &
AHL, RS, R, M9k, RZHE A A g
IV TEAKT, SEEEAT KM . T S T Rk 5

FRIARRAE, R4 - W2 AR B ) B O AR G
WA T A7 R S e A

fHE, BEOHLRS AT W R AL :

CU ZERES P 1) S AT T, 7 25 OB IR 5
W, R T LS O TR SEBR B, R
B, Wby, SEMEUA. BRI A, B
TR (R Y AE B O M LIS B (1S 0l BLEEI,  (EL T
WS Toi2 i, S D,  Tig FL 8 L
Stof R s T I 0, X (] O LI e I B s e A
BAE AN H4h,  H A T a4 s sl w48 B
HAARRUK, @ mdiE e, RN A 208 5
AR IEERAE P AP AE PO (0], Bl B S 9 B
AR, A7 EEAR IR ASAE S s e rp S B,
SR A T, AL AR S 2O RS b 1 i
I R T Sl kg HME AR o 1) R ) AL

(2) Ak AR HEZABEDL ) A E 25 VB A
VST

(3) BURMEAL .l T BB S SR /) He ) A
R, T2 ORI, B 4% ) — e 4 s, AT I AL T
JOFRaSE,  BRA& I A RSB T A A RL,  (H B
F 48 A RN ORs 23 SR SRR BT, A RS I I
DRAAFEAE B OB m] BEANRE 5T 4% i i A Jo A7 A5 Y
B S22E0, WRFE A e S b . 4B,
JRA AR R RO RES LU /s, SXRERT A, R
X RS2 5 A ok 2 T AR

AR SCIR P K 5 oW LR 1 S AR S 5 | N 3055 Al
PR M RFPA RS0, WIS 785 K 4% RFPA J5ik
FE T A ARG R T i s, A L TR
PR WU RIS L FE 43 M7, DR T TRE I A it 4%
Fase MR e tadh, L3 8 BRI ] i sk A Y
ERREHT, BErRE OV AL, X
[ AT PR G 5 58 A k2 A2 7 1 ) L, BT 0 MR
ATt - TR T T, B L IR
SrPTiHE—RR B RO

1 RFPA-Centrifuge E KR
B LR ST 185 oL A 5 - TR 1A
BRI, TGN T Sy, i 5w TR R () 1%
Bk, WA BGR. TR ARl . BRI LA
RFRERL Un £, SR TEIE D y,=pg, p HHAK
Wk, g B NEE, B EE N y=par a H
3 e BERBERY 5 SR P 87 A — B
Ml o=0m, 135 pgh=pahy, T /2&:
a=(%qg=@- : )

m



55013

AR, ARG RS B RFPA B0 N #iik 73

RFPA & JHAR & B 50T R RE B A
MR R BE T TR . ARG T A a0z
IR EERE RN B A (R A0 2 o A g4,
T A B HOSOE Y R M G, T axaesy]
B EH AT, H IR SR, e g e
(1) Weibull it /3 A1 bR AL, XX L8 B I0 1) ) 24 i it
AT, IXFPERUAE R T AR S A A I B AR . X s
A0 EETC ] LA BY AT BR CIEAE N 43 B T HOk A
HOZ B IR ). fEEEA b, T
37N T =2 STt 67 N VN 1E7 6 87 STw % b SX 3
S BRSO B A 0 2 A B ARSI
RFPA f5i%4, #37 T RFPA-Centrifuge, Ml RFPA
FGE 0] LI i 20 N2k 7 b TR R, R
e JLA I FE RN 22 4 fifs %% 2R %0 - RFPA-Centrifuge 41
MBEETCH B AL R e b KB, 4
m—, A WIS AT IR, S kA
5N IR, RIS AT IR, AR
RSN, SRABBUERB R TS SRR, LASRA fe K
PR SR OB o S0 A D e A I S s, v BAR
R ) 24 2 ),

RFPA-Centrifuge ' D $5 K18 A& 7o il 08 £ 15 b 2
(B R Je Rarry 3951 . RFPA-CentrifugefF HE4T 14143
P, HEdsk TR B TR, X
P iR WL RS, TR, AT

ZRREAFREE RE, BT 1 TR )
W ) — AN TSNS . AR GEl RS e P2 Fr i PR
SPHRER SR - PEA T IRHEI, 224 REuE SO
SRR G PRSI N A Pl =

s ﬁ(c+crtango)d¢’
r [zar

K, o WEERE s Airshifn LhiseE, o h
T AN L SEBR Y g .
RFPA-Centrifuge ', 1FBER!fLIC A EZE RN,
BE TG AN IR 38 387 T R 2R 1T, 22l 28 D ) 3
TR B R, IER U B RS, L RE K X
RS ARG G [ S 4G 0 H T LA
S _—1)A
K=M=l+(&w—l)xﬁg )
/4
A, K N2 RE Sep A HETORIA B I i) 4%
BEL A O R yNEE.

2 FRHUBIE

A SCFIH] RFPA-Centrifuge, XE 43k 250040 B
R AN R A S P4 AT RS
JSUIL 35 UL R AN [ A T T ] i 3 A ek R S S Bl

. (2)

@

T B PR A T AR AT 73 B E W0 R 1 A 1P
2.1 EHEIHEORRE

e PO g K+, I 1.55 glem’, FHES
S1kPa, ANPESES 27.1°, RS RG SEDRR ST,
£ 30.3 cm, #35em, i 20 cm.

QIR E R R e R T8 N s W ST 2
Wy BT T e RAT BROGH A SN 5w, 1 R
RUN HACRE EE A BE RS K, w8 iR
B 1 B, P3RS 25 R 2 B AU Y it
Wiy U Gl 1. 2 g R BATT AT LR IR,
HUE AL Y B0 R B IR T B AL . B8
PRED IR KL A 0 1, BIRED BTN 1 4%

:2‘:\... o
Q'
)

0041-0001

il -\Il%";.'. ) % r? |
1 !_7' . \ o

i _ \
0041-0035 00410036

0041-0040

B 1 HERENER

Fig. 1 Results of numerical tests
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