2021 4 3 A TR LA F W CH AR F RO Mar. 2021

#3384k ® 2 Journal of Chongqing Normal University (Natural Science) Vol. 38 No. 2
E“ﬁmgﬁﬁﬂ;ﬁi%}ﬁgﬁ DOI:10. 11721/cqnuj20210215

ZIREXABESORNR-BHBEEERIYE S

B, F B, BN, I
(ERACE R A+ TR, =K 400074)

HMEIMEWIRENE G AR AL KRBT NAH A RAECARBL2EAETEEL, (7 AV Z e ER A
BRBAR Y Z2AZEWENAEHLR N AE SN T EEIETHERTFERS —FEBLEWER G AT BT &
E-TRELPHMATHAREE A ELEHERL IR RN R-BRA L ERAEA, LR AEE S A TE
FL AR AHTHS A RN TR R AT AN F T ENE T AL R A ESRATEEATE —ELEWER
MR REHAHANKX A AR PEEAMAE TS _IH N EEIESRATEATHERARANR, B L4
20074 11 H20 HZ B ER T 74 BB HER AT 20 m AAMER-BRALEHF. 0N TH 2 ALHTETHETH RN
3P G E WM AN A E T EH 318 & KI405 EF . EAES TRRFAFTHMA T AERBAHTNH, [(FRIZHH
KA ANKAPRE —ELEMNT RBAEHEFHALRETHNZE A2 UR KRB FHAERRKGFWHE =
FERETBEHOFLNABRAR IHAEIRG—KRETNBETLHTRY &, FHEMMNWE — S8 HEHH L RBH
TBFEEE, (FRIEERSEREARAY S RETAHAETLEE TN A FRA LN R E LN LGS
EW, WA HeRET EENEBKRE,

KER: AR FZHER MR AR TP R EHE A

hE SRS X43;P694 AR ARG A XEHS.1672-6693(2021)02-0038-10

f&# (Unstable rock) J& 8 7 T B B2 8 BE W b, 9 2 20 o 1A 295 g i U0 350 EL AR 5 TR 450 22 10 oy SR A B Bk 4
B BEER b E A A U R A DX A R A B B A % XA A TR LB L IR AL
S A0 BE R (R BE SO (Y 3 i A i AR AT SY . T B K R R TR R G T RSN MR R
Davis il Penck {E HIE 0585 B SN AR S & 00 S 6l 145 3 32 1 M 300 A B 280 A1 Ay iR A IRUAR RT3 A4 )
BRH GIARAT — 2 14 R SRS N X TR M R AT T R GE N S BT S8 I L A BE AR A P 4
A AR LA A . [ P 2 R SR T b A G AR R AT S 2 I T T A DU e AR I LR B B

W =0 LA Al 15 22 0 1 R L PR IX G CE B A TAEA TP PR . 21 20 %0 BRUEBILAE A0t = e e
DX B i R BE S B4 1 38 AT T R RO TE N 228 O G A B BG4 T T 05 . AR SCHR L1 ] b 4 AY < i R
AIP IR G o O e BT I B B Y 3 X0 7 5 {0 £ 7R (3] 0D o 2R B o TR (B v 500 R 2R BT il SR T X 4
2 H A CHT 3 MR Y S A R AR LB A I SR © HBR AR BR B BIL A N 08 AR B T 6 B K A 45
PR EE N T T 3 28 MRS E MO O 1 s AR R NS S S L e R DX P A T A R TR 2 L 5 A T ) 28
1150 R0 3 RIS A T2 38 A I 08 R S T T 2R ) 2 AR L g 2 B B B BEIR LR AT T IR 5 Rt LA
O S A I 2 S VAR TR 1 AR R T A B A AU T BE B S AR T AR Y 2 LR AT T RS AL
MR N A A3 BT I 2 BAE 1 AR R 7 AR BB A 0 b R R 2 ) A AR T EAT TS bR L R
HEBILAE SR I R ) 25 T v R = PR X T 0 4 e v M T R A (R AT T AT

A DX G R 0 3 A B A B B I K R VR A S TR UL R B R A IR B T Ak A
R THT s RS IR AL BE A2 2% WF TSR B D o PRI 38 1 =l 42 IX 2 e G g i 39 ol 0 G A 288 B 5 3 /K PR =

WA EH.2020-10-23 & B H #3 .2020-12-02 ) £& H AR B ] - 2021-04-09 844
HEITIE . H K AR I 4 (No. 516780973 No. 51378521)
E—EE BN SELM, L I B A S BT T 1 N 5 R R B S 5 BT 1A $ R L E-mail : hmtang6778 @sina. com
P 4% AR 3k : https: //kns. cnki. net/kems/detail/50. 1165. N. 20210408. 1327. 009. html



%2 JE AT AL S 2 R X B DR T A 08 3R AL R A ORI 2 AT 39

G55 MR BT IR RGO 2 2R A A AT A SCIE A S A R 280 A R T 2 8 B S 1 b T AR
BTNy 2 B8, I 2 R A o R ) (% AR E A 5 0 P A BRSP4 75 5 W 200 2 RS R A T IR S e B A A% T P A T
TEH% B0 f BRI B 2R AR IR0 530 2 3 e 0 = 00 2R X T 8k S8 i L B T 11 B0 14 3 48 249 B8 I -
B A e R R R S A B . I TE R AT X = XN i e A R B A T AR R A s s

1 fR-BIRB S BB M RRE

P DX T T KRR B B R R e B S AR S KR S O e e L e B K e A R R A ]
e AL o TR R v 120 2 T BRSO S A ol T S Il S 5 AR R g S A I A SR M X AR
B AR 35 ek 2 T B AT T B 2 3 W s T VA A W 6 S ey R B 2 A T (R ) o A BE R 1 BT A R
T BE A 2 22 S5 AL L B A 0 XUAR BE 0 95 I BE L A DU BE 0 55 8 1A T (1 1) o B 22 53 AR 1Y 3k
11 AR S T A TR G A R 2 2 = A ) AR v AMBUASTE . X e I B B TR BT AR . S BUA IR
BERASE e iR BB RN . 225 XA L AR AR T XAk A5 3 [ A4 i 3 o s 1) 00 T8 A R JE R AT 24 B3 2
fati.

F P& 2 7 7RI PR R AT AR Sl BT L 8 A KPR R B BB, A BT 47 2R e KT
AR R4 15 55 3 P A T SR R S L B L B A S R ABB AL BIACRRRRIR . Pt 7 R R R A e
2 T WAk ARSI TE < 5 — ARG TR T T K2R BB,y A T3 P A T BEEI AT B AN By A5
Jetf— EELM R Z ALY Y7 R SRS S 0S8 R RAT T B A, WA EIE R A B B S 5 BUE A B
RIREATE B BUSEHIZUR T 3 A R AR B SC 1BT 3 S B P J2 bR 2Rt D vl Bt AT G i 284 it o - T B R A S 1
TG ERE BRI AR

a I L B I IR A B b AT S B R A B B B
Bl SWSEREMRENEKEEREMRELER

Fig. 1 Diagram of an approximate horizontal bedding geological evolution model with discontinuous steep-dip cracks
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Fig. 2 Model diagram of tensile fracture-sliding Fig. 3 Diagram of rock unstable rock in stability physical
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Fig. 4 Schematic diagram of the interaction between adjacent un-stable rock above and below
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Fig. 5 Calculation model of the first potential control fisure of tensile fracture-sliding unstable rock
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tensile fracture-sliding unstable rock the second potential control fisure
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Resources, Environment and Ecology in Three Gorges Area

Analysis on the Failure Mechanism of Tensile Fracture-Sliding of Unstable Rock with

Steep Slope in the Three Gorges Reservoir Area

TANG Hongmei, YAN Ning, ZHOU Fuchuan, WANG Linfeng
(Geotechnical Engineering Institute, Chongqing JiaotongUniversity, Chongqing 400074, China)

Abstract: [ Purposes | To explore the instability and failure mechanism of dangerous rocks in steep high slope of highway, which is of
great significance to ensure the traffic safety of highway. [ Methods]For highway slop in the Three Gorges Reservoir by 2 group of
unstable rock structural plane cutting control live, it analyzed the first controlled by nearly horizontal layered first master structure
surface tension gradually expand, expanded to a certain degree along the steep tipping fracture plane of the second master slip
deformation and failure of structural surface cracking, slump type dangerous rock geological model. Considering the interaction
between dangerous rock blocks, the load transfer of adjacent unstable rock blocks is judged by the angle of rotation. Based on the
method of fracture mechanics, the failure discriminant of the first master controlled structural plane under dead weight and vibrating
load is constructed, and the collapse and instability discriminant of the second master controlled structural plane under dead weight
and vibrating load is constructed by using the limit equilibrium theory. Based on the rupture and collapse of the dangerous rock 20
meters away from the entrance of Gaoyangzhai Tunnel of Yiwan Railway in the Three Gorges Reservoir area on November 20, 2007,
it analyzes the instability and failure mechanism of the dangerous rock which is located above the national Highway 318 line K1405
and formed by the cutting surface of two groups of structural planes. [ Findings] The calculation, found that the first master
structure for horizontal surface, unstable rock at the bottom and middle unstable rock block level compression, not cracking, bottom
and middle dangerous rock joint and top nor between the third level of unstable rock cracking destruction, three pieces of unstable
rock after the unity at the top level will be pull-apart extension, lead to steep dip second master fall in instability and failure of
structural plane sliding collapse. [ Conclusions ] The calculated results are basically consistent with the actual situation, which verifies
the effectiveness of the stability analysis method for unstable rocks with two main control fissures, and provides an important
theoretical basis for the prevention and treatment of unstable rocks.

Keywords: rock mechanics; Three Gorges Reservoir Area; fracture mechanics; limit equilibrium; tensile fracture-sliding unstable

rock
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