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Landslide soil parameters optimization based on one by one correction method
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Abstract: Landslide soil strength parameters are the key parameters in the landslide evaluation and management engineering de
sign. Currently a common value selection method is profile inversion. T he result of single profile inversion is multiple combina
tions of parameters. The inversion of two or more profiles would present a mathematically overdetermined problem with no
nique solution. Based on the optimization theory and method, when the equation set of multt profile inversion parameters had an
overdetermined problem, this paper transformed the inverse problem into a direct problem, constructed an objective function, irr
directly inversed the parameters using the one by one correction method, and obtained the optimal values of the parameters.
Thus, it obtained the strength parameters that reflected the characteristics of sliding soil and were suitable for each profile. In
this paper, with H uangjiaoshu landslide as an example, we combined the results of indoor experiments and inversion analysis to
determ ine the range of parameters values, and used one by one correction method to optimize parameters values.T he optimized
parameters were c= 9 76 kpa, = 6 81°,and they tallied with the deformation state when verified with each profile. This paper
can provide reference for landslide soil parameters values selection in landslide prevention engineering. But the method does not
apply to all cases;it is only feasible when a set of comprehensive parameters are needed.

Key words: landslide soil; strength parameters; one by one correction method; optimizat ion

:2016-04 03 :2016-05 18

Funds: Geological Disaster Prevention and Environmental Protection Foundation of State Key Laboratory( SKLGP2012K032)
CAETRE (1992), 53, BRPG SN, BN SEK SO 5T AR BT THF9C. B mail: 517234265@ qq. com
Y *;F‘;( 1963), B, mEIRTE N, #08%, FENFK TR AR B E 5. BEmal: xm@ cdut. edu. en

* 170 = KRS TiEHR



FTRE XATENMEZNRT LSHBMEMR

K TR Fhi FRRE A 79 Ok A2 FETE
A E VT SO TRE B vt 1y A (0 00 5 S 503
BT () A BESS (9 BUEIER 55 2RS4
Hir s i PR B sORE Y =28 =l T RE
JRLLAUSIE 73 Hro 5 P98 (10 45 AL EDUL, {F2E %)
FEA LS 2R R, HFEA B . A
FRECVENA B2 1) AL, AERE Z 80 ARG A
FREIPN AR E o S Sk 2R e v
W R, MR B A AR BOE R v R K, TE
SURSSNe = {E N R EE Radie & /O EG LRFNINEE )
PAFE AT S0 A Al I P 1A D R PR 2 b, TR
VR o SR AL B R ] ) N, T8 X
S BLEL b =k i RAEAK DG Sbs o

Tl L bR R = YRR, B AL EEAT A
(EAEASUE ML 70K A0 AL Vvt I, G 2R 3 i
S SO h % 1) R 1, BRI B AR AU
S5 ZHUAE AN TR (10, S 1) BRAE(E e B 1 78 35 1)
DNEAA AR VE, 2 1 7 L5 5 S HOE i A
(2R G B o Y S0 M AR TR — il o
A5 IR, A5 250 FTHT B 7347 I, 2% FITHT 1 35
SR AN, FR R (4 B 3545 R 1 s AT T ) A
SEVETHRL, S55R 3 L P AE A B WA AR S A
Wi o 18 DA B 2 80T AN E IR, S e
AN BT ARG A B, IXFE (7 R 2 N A J5E
I [, BT ME i, RO 215 I S H
AN PP ATRERAS R, S AR BT AT AN,
SR IS B A7 ME— RN o 2% KT Pl 4k Tl
TR, A7 R A ZH0BUE, W LA 24> 1
T, HE B T 7 R AN U R TR B . MR A - A
BARFARAS, W3 H Amed 2, HEMBIEVEIL LS $
WAL, KA HAR R B0 INME B X 1 2 8. HTIE
IR TR AL 2 20nT AIRL e ) T ) A PR 1, [
IR T o SCHEE T W R A g T o
ZH I PESEOE E, 0 ERG 4G S HUN
0L R, ZINERAT € A Bk A3l TH
BAMEIEVE IR A 5 BES HOR MR 1K) U5 1%, JF P
SR HTIBCA B, A58 SR AR 5L 4L

1

RS TSR LB S TR o
L ORI . 4 R ) I A 2, Kb
LS BB U LR PR, P A2
i, AR AR  FROK B, HLBORK, 2%
Rl 1) 55 BT T 50

1.1 Hfgas B 2 4R 2 ff iE 15 20

AR ) USSR R T DA, A A R R (K ) A
IR 223K T () TN BEBESA(®) o BE— N
AR AT A3 —A ek Beh e K (RS 2 — AN e

K=f(¢, 9

T o) j B AN, SR AR i ol 31 =M O

(1) AE o 7 BRI ANEUD TR FEURAN 2, I
T RE B ME— fi#

(2) B o« JTREIANEE TR AN 2, ey
ANAEAEAT AT — 2R REATT TS R (RN 3 L

(3) Wi o J7 FEINEEE TR A8 AN 2, B
JiREAE—fiR o

K2 B 0l w445 2 A LLE g3 1, i g
0] ke SR 2 Bt o HIUHE s 1 O, B G AR TR
XREBL, TTLARE — AN H AR S E, Wik E
(IR /AIMEL, FIT 0TI PRI RE 2 J0 (e ) FIN E B £ () A
R B AR AU RIKs e e 7 R Ak B
Al B, fRIX S In) E A BE AL, Sedhe —A
AR, MR E BB RE DL, A E AWk
ZIN, XA TR AN W R AL 1) R, G AR D 36 )
Tt 22 YA IE n) R R, g A (R4 s
1.2 #/ SR,

KB ko, - ko), 8 HbR RS

E(ki, k2 oo kn)= minE(ki, k2, o kn)

Rl AR L

mi ki <M, (i= 1,2, -.ym)

v m, MM 3 RE S B EIRS IR, &
T B FROAA VA2 FH PR DR SR L IR v 2 BB i L g
1IE, SRR .

S, RSB, (ki k2, k'), FEA
QL W E — AN S 3 ) B B VAR X
[/ o, Mo FPORE G, (K ALK, k)

S, FE RO I R S A e, XA
TS R R AR VA DX TB] [ ma, M 2] R
BHE (ki "+ N k2"+ ke k'), EEX—REE
FHE TS RS i, RISk N,
[T SR L WP

S0, KR SICE R i e, BUE S IE &
(N, X, oy M) 215 CE R /N,

A, BB IER (N, X, o M) DN,
W B S, WLk Mk + Ay
ko + M) BRARE SRR (kL k", e k) 3R]
C i i

FRRIE vk TA SR I, 2k 1 2

KRS TR « 171



F15% BE S H - mAIEG AR FH + 20174 4 F

BAE UG i EIUE EEER, T4 Z 8L PIME
k,'=m, &

E(m,my, .-, m,)> E(Mi,my, ...... , My )

Ui FAR ko fH SESEE Mo, PR ko IO EUE
LR FAET My BT T4/, T Q 618 YA( B4t
#), FHRLLEL

E(mi+ 0.382(Mi—- my), mo, -
(M1, m2, .., mn)

VUIAREE [0) My J7 104 /N L e Z 0 1) my 5 1]
A/ BUE VG I o 25K AR KGRV B N E
(mi+ N, ma, o my) , SRJE GREL B BT AR 24K,
MEIER(N, N, -, M) DN, X —HSH
Bl A AT SER) S 4L

LSRR, X Ik s ROR, i
TIREESHUAREIE I ¢) FINEEREF (9 IANZ4, T
BAME RGPS HEA B IE A  .

1.3 B AFBEA AT

FERHG i+ 2 3O el j b, AR s S E 1 T Y
TS T35 WCRR ~Ar2, AAN) THS i 2 7 A

K=f(c. 9

AFAE 2 S LA B T I, X T4l e, @
(EAR VS LA 1) KA. S B Y 35 A A e 1k
FH, A EEAR R AR TR R i, AN R 2K
T AR J0T AN [R5 R I, E AR TR B, —fBCR
S SRAE IR R BB A AR AR TR,
M IR ST Tl 2 s R PP S R A ) S
0555, Jo G GE SR R, S T TR AR v e B
52 BRHAS, BIRREE I TR B i T Bs) #R3 m
AT, BEMAR S /N B Jmy 38 A 1, SR 4 e, 1B
VT A o) TR B A T PR () R B
TR J A5 R SO G, TR IS T SR IR AL, A By,
RIS ARG o AR R SRR 10 T A
Tl FUIRAS B T, SRR E R F, WK 1.

1 [1921]

0 0
ki'=m,k,=mo, -,

m,)> E

Tab. 1 Safety factors of different stages of landslide
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Fig. 1 Fracture distribution in Huangjiaoshu landslide
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Tab.2 Range of parameters values of each method
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Fig.2 Calculation model of profile a

3 ¢
Fig.3 Calculation model of profile ¢
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Tab.3 Optimized parameters by one by one correction method

A H br i 51
5 {8/ 10- 6

1 2 4.99 17.95 5.22 15.95 0.23 5031.113

o kPa  ®°) ¢ /kPa @ (°) M/kPa A(°)

2 17.95 5.22 16.92 5.42 -1.03 0.2 3867.153
3 16.92 5.42 16.02 5.59 -0.9 0.17 2975.445

4 16.02 5.59 15.26 5.74 -0.76 0.15 2 313.175
5 15.26 5.74 14.58 5.87 - 0.68 0.13 1 849.794
6 14.58 5.87 14 5.99 -0.58 0.12 1 398.788
7 14 5.99 13.46 6.09 -0.54 0.1 1077.019
8 13.46 6.09 13.01 6.18 -0.45 0.09  $0.781
9 13.01 6.18 12.6 6.26 -0.41 0.08 651.065
10 12.6  6.26 12.24 6.33 - 0.36 0.07 504.464
11 12.24 6.33 11.92 6.39 -0.32 0.06 389.974
12 11.92 6.39 11.65 6.45 - 0.27 0.06 304.778
13 11.65 6.45 11.38 6.5 -0.27 0.05 229.847
14 11.38 6.5 11.16 6.54 -0.22 0.04 176.718
15 11.16 6.54 10.98 6.58 - 0.18 0.04 138.570
16 10.98 6.58 10.8 6.61 - 0.18 0.03 104. 821
17 10.8 6.61 10.66 6.64 - 0.14 0.03 81. 889
18 10.66 6.64 10.53 6.66 - 0.13 0.02 63. 353
19 10.53 6.66 10.44 6.68 - 0.09 0.02  51.600
20 10.44 6.68 10.34 6.7 -0.1 0.02 40.110
21 10.34 6.7 10.25 6.72 - 0.09 0.02 31.029
22 10.25 6.72 10.16 6.74 - 0.09 0.02 23.286
23 10.16 6.74 10.07 6.75 - 0.09 0.01 16. 504
24 10.07 6.75 10.03 6.76 - 0.04 0.01 13.721
25 10.03 6.76 9.98 6.77 -0.05 0.01 10. 751
26 9.98 6.77 9.94 6.78 - 0.04 0.01 8.639
27 9.94 6.78 9.89 6.79 -0.05 0.01 6.336
28 9.89 6.79 9.8 6.8 -0.04 0.01 4.896
29 9.85 6.8 9.8 6.81 -0.05 0.01 3.260
30 9.8 6.81 9.76 6.81 -0.04 O 2.199
31 9.76  6.81 9.76 6.81 0 0 2.199
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Tab.4 Calculation results of profile stability
T a b c
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