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Application of finite elements with joint net to stability analysis of toppling slope
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Abstract: The finite elements with joint net is a powerful program which has the function of modeling actual joint net of rock mass
slope, it not only permits in-situ statistic parameters of the joints to be input into the model directly, but also gives joints the right to
yield according to a certain criterion and thus can better simulate the real rock mass structure of the toppling slope and failure pattern.
The stability analysis method of the toppling slope and open questions are discussed; the function and input parameter of the finite
elements with joint net are introduced; and its some advantages for stability analysis of toppling slope are explained. A case of
toppling slopes from Cihaxia hydropower station at the upper reaches of the Yellow River is calculated using this method to analyze
its stability and failure pattern. It is shown that the finite elements with joint net is an effective and matter-of-fact method for the
stability analysis of toppling slopes.
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Fig.1 The typical section of toppling slope No. I
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Fig.2 The flexural toppling deformation of rock mass

(1) A=A

FEAREJ 1) _E i A R R RE AN R, A b
R BRI OAT B K s, 2
WP J THUR AR N IR R IR SRR AR
T3] A T B P PRI 38 KAT I W s ARy, SEr
PR, RIS Bl s AL

(2) ARSI RA

I 225 R, AT B 2 AR P i
JRTE G R R P AR KA S, TR I 5K
Hak, AT A RTINS . EBCE DA
b FBAL, TR IR A A R 2252, BTk
K i

(3) BB AL BOE AR

(B A B BOE ERAG, AREEY 1 120~
2340 m/s, RMFHCARE A T KA SIALE .

HI 4L T 5 BRI R ) 5 32 200 38 2
MASFERFAE BT Y, SR AR AR
HOh: OEIf [FIHAEZRE A 2 TR, e
TS A T AR 2R 0T i 1 e 22 5 18 A 8 RS
i, FFEB I N AR @75 AT R R R )
LA R IPUKIRER, 7R s 24— 4l

75 s R L B AT, @RI, A
HHAZ T K5 2 A WS4 Wi o 25 7 A D2 1 1 A2 T

4 TR EAT FRICRLY

4.1 FEAFRITHEM

VS TR R K T B G S i e |
Phase®7.0 7 FRIGREIFHEATHERL, AR JsUR LI 1,
ARAE 25 BB AR IR, Bk ] 230 3 4y, H
— ARV, WS S Z WAL 36°,
W3, BRibzAh, WA 45208 T IEAS
AN ERETIBT I, 1o RS R TG R S,
A48 R BT W TS PR T AR R 2 TR T R g
BBy, & T a R, MO RS Z S
iy, AR U L i S ARG T, A £ 500,
WA N, TERRA I = R R AR TR IE R
IR, BRI 700, RN . BRI
THEA AN 3 s

B3 EMA R TR

Fig.3 The model of finite elements with joint net
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Table 1 Input parameters of joint net
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Table 2 The parameters of rock mass for the use of
finite elements modeling
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Fig.4 The diagram of maximum principal stresses
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Fig.S The map of minor principal stresses
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Fig.6 Vector diagram of deformations

x
=

QUNBRLWWIN——OO T
S~
g

ShxivaoroivaO[

B7 BABEEEE

Fig.7 Diagram of total displacement and deformation
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Fig.8 Distribution diagram of yielded elements
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Fig.9 Shear movements along joints
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