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Analysis of progressive failure mechanism of engineering slope at
Dongzhou Avenue, Chibi of Hubei Province
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Abstract: The engineering slope of Dongzhou Avenue is located in the complex zone with folds and fractures, which is a
typical form of progressive deformation failure caused by the rainfall and engineering construction. Based on the analysis of its
special slope engineering geological structure, a hydro-geological model is established in this paper, an unbalanced tension
method of partial strength reduction for the pull-type slope is proposed to analyze the safety factor. The results of stability
analysis show that: a thrust-type failure happen at first under the conditions, which an excavation is carried out, the water enters
the sliding body along the fault, and the surface vegetation is peeled off. The second failure is based on the free surface caused
by the first failure, a pull-type failure mode occurs from the middle part to the trailing edge of the sliding body, the calculated
results of the unbalanced tension method of partial strength reduction are consistent with the field failure form. In this paper,
based on the calculation of the traction slope unbalanced tension method, the calculation method of the overall pushing type

control force with residual strength after the traction slope damage is established, and the corresponding control measures are
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proposed, and the operation results of the control measures for many years show that the management effect is good.

Keywords: engineering slope; stability evaluation; analysis of failure mechanism
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Fig. 1 Reinforcement and deformation characteristics of the C segment slope
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Fig.2 The second deformation and structure characteristics
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Fig.3 Geological structure in working area
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Fig. 5 Structural characteristics of engineering slope profile
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Fig. 6 The scheme of slice block of unbalance thrust method
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Table 1 Calculation results of push-type local failure
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Fig. 8 Calculation layout of local pull-type failure of slope
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Table 2 Calculation results of slope traction failure

s FHURIK AYUSHMm TN BN BIATRN
T /m /(°) /KN /KN /(KN'm™)
1 3.67 57.01 98.14  79.65 61.1
2 2.10 17.98 77.51 67.65 26.1
3 2.10 17.98 69.61 65.54 13.9
4 2.15 21.78 71.55 66.37 20.6
5 2.16 22.44 73.93 67.37 26.6
6 2.14 21.11 76.53 68.75 30.8
7 2.13 20.13 7822 70.53 32.8
8 2.11 18.53 80.18  71.37 38.9
9 2.07 15.42 78.05 70.93 37.6
10 2.07 15.42 75.53 69.24 39.0
11 2.03 10.44 7182 66.89 31.3
12 2.02 8.98 66.12  62.60 233
13 2.00 3.51 5888  57.06 9.8
14 2.00 1.08 49.13  49.13 -0.1

TE L RBEIR I LR L, W)= R MKy dh S 2
7, NSRS 9 255 1 A n R X IR (151 8) 5 1
55 9. 10 AER AT B RT, 7655 10 &y 4
517174 91.01 kKN/m, Xt B9 478 71 4 10.91 kPa, iZ L
T ARTESS 10 B R A T A2 5| RN (. M kA%
IR, F — B A ok H ET I SRR AR b ) s 7E
SR RECE T 1 SO, dkee R AT AT

FHe FHURILK  KHURA FWOh BN BIA TN
T /m /(°) /KN /KN J(KN'm™)
1 3.00 229 93.99  92.99 1.00
2 3.01 5.53 103.00 98.29 471
3 3.06 11.22 122.53 114.31 8.21
4 3.09 13.63 147.50  134.10 13.40
5 3.13 16.70 161.08  143.11 27.96
6 3.14 17.13 165.10  143.86 31.24
7 3.18 19.35 167.15 14134 45.81
8 3.23 21.61 169.34 13830 51.04
9 3.29 24.26 169.25  133.60 75.65
10 3.13 16.47 19626 15625 91.01
11 3.13 16.57 151.50 186.42 0.00
12 3.13 16.67 21567  195.01 20.65
13 3.13 16.77 245.50 203.59 41.91
14 3.14 16.88 264.63  205.31 59.32
15 3.14 16.97 290.57  210.02 88.55
16 3.14 17.08 19599  216.29 0.00
17 3.14 17.18 22342 215.53 7.89
18 3.14 17.29 23253 215.58 12.96
19 3.14 17.39 238.67  215.23 16.45
20 3.15 17.49 24447 21351 20.95
21 3.15 17.60 250.86  212.71 22.15
22 3.15 17.70 257.45 212.09 25.36
23 3.15 17.80 266.56  212.58 28.98
24 3.15 17.90 274.46 213.95 30.51
25 3.15 17.99 280.96  212.87 38.10
26 3.16 18.13 284.68  209.18 45.50
27 3.16 18.46 28597  202.83 53.15
28 8.60 78.86 288.19  197.88 60.30

3.4 RERDEIR AT

M 3.3 SR BT AT, I e A TR R A R, B
et A LR RS R 3 22 51 i iR E =
s | R R, AL | TR R (B AH 91.01 kKN/m),
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TR TR A I Re AR MBS 2 TE A AR Y
R R v, o aE 5| ok B HER U IR i 3k, H
I AR FBEIR G DOIRES, Xz e, 7642 51 Xl b
KA, HeAE 5| K3 0 1 T S EUE T 5 A0 1R
A, H iR Xl A% g, (i B AR Ak RS =
B IA R, H AR 1 b T AR A N 1R, AR R
F NG, HARAREER 1 =2 kPa, BEIE M p=8°, 1% M4 i%
125280, BOR T2 4 28k 1.25, HA AR T 5
K9 FEE L3R 3,

B9 ihFEGRESRE
Fig. 9 Layout of entire stability analysis

R3 IMFEFRERETESR
Table 3 Calculation results of the overall stability of the slope

FH AHURHK KBURMM FWh BRI B TFRLN
5 /m /(°) /KN /KN /(KN'm™)
1 3.00 229 9399  92.99 106.1
2 3.01 5.53 103.00  98.29 385.2
3 3.06 11.22 122,53 11431 443.6
4 3.09 13.63 147.50  134.10 293.9
5 3.13 16.70 161.08  143.11 309.7
6 3.14 17.13 165.10  143.86 3183
7 3.18 19.35 167.15  141.34 291.9
8 3.23 21.61 169.34 13830 302.0
9 3.29 24.26 169.25  133.60 288.8
10 3.13 16.47 196.26 15625 292.8
11 3.13 16.57 151.50  186.42 305.1
12 3.13 16.67 21567  195.01 2943
13 3.13 16.77 24550  203.59 296.9
14 3.14 16.88 264.63 20531 325.0
15 3.14 16.97 290.57  210.02 292.1
16 3.14 17.08 19599  216.29 307.6
17 3.14 17.18 22342 215.53 298.0
18 3.14 17.29 23253 215.58 266.3
19 3.14 17.39 238.67  215.23 300.2
20 3.15 17.49 24447  213.51 220.5
21 3.15 17.60 250.86  212.71 223.0
22 3.15 17.70 25745  212.09 2415
23 3.15 17.80 266.56  212.58 250.6
24 3.15 17.90 27446  213.95 231.1
25 3.15 17.99 280.96  212.87 219.8
26 3.16 18.13 284.68  209.18 1913
27 3.16 18.46 285.97  202.83 1325
28 8.60 78.86 288.19  197.88 47.4

I TAZIA R EEA K, RSB, 1626 24 5 2%
Yo et b, TR B AR, A 231.1 kN/m,

PRSR /NS RE (1.2 mx 1.5 m), BEIR 14 m, #A IR E
FEMEIRE =4y 2 —, PSR, & 7 4Fi8 1T, 5%
Flf.

4 HL5EN

TE A X AR Y DR T T AR 1 ) PR O A S IR R AIE 23
Br

(DB HA | )26 AT | A TERRAE | A IR
BEARFAE AT R P IR FZ R, BRI 5 A%
YRAR KRB BIINIRIN 75 ZR N RIE TR S T
FER (1 KA S AT, BSCAGE DRT 2= T R 30 A S R 0 o A
AR TERERIE T, FK BEWTZ SR A, sl A e 5
IR, o T T3 Al 2 1T A 1 B, B 3 o rp AR A
b S A A 5 R

(2) 45 BUAT AN 4 g i LA ki, 4 Hh T 22 515X
TS AN A B 23 50 BE T IR )3, THEA SRR, 2
SRR R T o AR SR EE — Aoy 2 — I, AR
RAERIIR, B RN i b ) b R B Bk
J o IR A RAR G A A 5 | SR AL

(3) Bt 42 5| AU AW FFAE CAYR /N 225
FIARKEE), Pty 1 2 5| AR 22 i) s 3 1 4% 5%
Ao DU PRHERS A OB 205 HAR R 50 71, JRRD
FEFR AR O A AE T B A R R AT 3 4 R A R i g ke
SE BT ) A B 0 R 224 S BR R B R T T
BT BUE T AR IE# Y
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