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Abstract: The conventional method to optimize the slope investigation program is usually assigned with complicated concept
and arduous computational efforts. Also, the quantitative evaluation of slope failure loss is required, which is not convenient
in practice. In this paper it aims to solve the above problem with a suggested method based on training of response surface-
based machine learning model with incomplete features. The relationship between the factor of safety and the site investigation
data is established. Then a prediction function is imported and calibrated with simulated samples. This method adopts the root
mean square error of factor of safety as the indicator to assess the effectiveness of slope borehole program. The algorithm is
provided and applied in an illustrative example of an undrained slope. The results accord well with those reported in
literatures. The suggested method provides an efficient way to assess the effectiveness of site investigation program for slope.
It has the characteristics of clear concept, simple algorithm and convenient calculation. Also the computational efforts are
greatly reduced. This method will be more acceptable for practitioners.
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(1) AR 5 8 2238 56 19 2% 1 1 5 i ok 38 22 1
B TE AN LT R E

(2)ETHY RS OMER N (o) 4k
BT A 0 REAR

()X T —A> @R FEAS I e 2 R AL

(4) M ik 58 F Bt %5 o o #h 22 80 8s o A
f(D| 0) It 4 1% D i FE A
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(5) 3% B — A Fp PF 4 8 fL J7 % STP, 4 &
A OBCCME 2 ] W, 3F B L E EOO E 48
V(SIP) & V,(SIP).

(6) BT =R il %, mEH
BE(5) , b B4 wr ok g L Jr & a5 B o H 48
b, EOE RS AE B E B i B AL O R R
S /T { W = =

e BAR A S, P BR (3) P AR N A R Rl
FH B 0 B REA T A 2 B FL DT R R, UL
XF N R 22 A AROBCW U BT R, B A T A
Z5 B0 RS AUURE AR T 23 A A 4 AL D7 S T LR
R I NITTIDNL R T 3 o

6 ZpoHr

6.1 =Bl 4E

AR E W2 % { Jiang et al. (2020). 40 & 3 fF
RLEBWE R 10 m, Bk 1:2,y = O m
A LR g WA . AT O A 20 kKN/m’
AN HEAK B BT 98 BE AT R DL A SRR

su(r,y>:st,o+ byzexp[w(x,z)} , (18)
3 s, b BT R OR HE K BT B 58 B 6 o AN HEOK
B 5 5 B B SRS N A B Ry o BIRE R w(a,
) R BEHLPE 3 i .y Ml 2 43 5 R B 05 K CF
A bR RS AR AR PR EE DL B SR T T i B
4 350 ¢ B B L B R MR BT T L AT AR i AH G
SC R B A P RN TR 28 00 % . AR A SC R (Jiang er
al., 2020) , i FREER HEPENR 5 BA —EW
K E ML IR N M S 14.669 kPa, bR #E 22 Ok
4.034 kPa )4 BOIE 25 70 A 5 i T 50 30 Bode 4 1
A R E, 0 BA — 0 B 1, i A 3 (E
0.3, b #fE 22 29 0.09 (4 X X IE 25 70 A 5w (2, 2) R
PIE R O A5 250 0.24 W IE S BE ML , FH R B4
T AR S By 23 a1 AE Sk H A OC &R Bk B, BT
B w(x, ) M w(a,, ) 2 B B e 28R .
pzexp[—O.5<\x1—12|/5h+|zl—z2|/6v>](19)

Forp o, F 0, 43 50 Sk 7K S 5 1) A8 B 5 1) 1) 9% 2l R
BE U B ROBEAR BE T A PR T A A T b 0 A DG
FEBE P e H HO(E AT BB 4% 5% ) AS [R) 467 Bl AL A9 15
B 22 5 AR P8 SCHR (Jiang ez al., 2020) , A%
B S, = 38 m,d, = 3.8 m. = (18) F=L (19) 4k
) B 5 T 30 3 AR S B0 S 56 R 0 A £(0).

6.2 ENBRHEESTH

R4 SC ik (Tiang ez al., 2020) , 3% % 4] /Y 1)
ZERA oA f(D | 6) i KPR

D;=§.ulisu s (20)
Horps, RORTES A BORE 7 & AL R HE 7K 55 9] 5
JE R ECSAA ¢, R 25 R E O IR i
W22 AR RS Sk (Jiang ez al., 2020) , ¢, F R
LR 1, A8 SR BN 0.1 A AR L ST Y X B
IEEME AR RPN ERREN
0.075 My X 3 IE B BEML A & 5,0, C, M E = HME
ASr MR X BOE S A B PE T, In &, R In £ HB
R IES 53, HEAM M BER G EENsA
WL BCAY X E In 1 = 0, AT RUASE Sy 7 4l b 45T 00 R
Z AR A g2 RN Y (Jang e al.,
2020) . AR 4l b SCH g 4r B, X T R — A AL A
BT IR 25 R, HAR B O (8 R AT
63 BRESHHEHER

AR SCAH R T A R 22 43 3/ FLAC3D 3k 43 #r
2 Y, R SR T 0 A T R B R A R
(Itasca Consulting Group, 2019; FE#IIESE ) 2021).
fE FLAC3D (9 5 B 47 0 ik v, DU A5 1 B 80k
7 3 B S 75 S B4 (U0 Zhao ez al., 2021) . FLAC3D
AT LA A 3l 348 55 8 B8 sh i e 7 e SCH A
N NI T 3 £ R e 7 w2 N (6 R AR 8 4 = ) T
VI 2 IS TS 2 25 1T AR SCR 9 A7 BR 22 43 I
M ZE R MAS R SN T m X 0.5m,3n = 1810
A BT A AN A% 0 T B 5 EE 6.1 Hh 45 i
M BENL S A AL B 2 0 = (0,, 0,, -, 0,)"
5T 1 810 A HEJK Bt 57 58 JiE 2 %L

BT RO E SRR REER,
BE AL A T N = 5 000 4> & AS HE 7K 5 B 6 11 15
PIREA o BT 5 H % & R BF. 3% 5 000 4~ % 4
AP A48 KRTFLAIDADA/NTFETL,
FRRAME AN 3.50% . A Gt Ir ik b Ry T AR UEAE BE L 3t
BRI AAOME 232 T e R A UL YR BB R AIHE 3 R IR
WO AR S IE AW R A IE R
SCB A A0, S B T A R AL Ok BT LK e R
i E 010 fX(13) 3+ H Q, = 0.132 7.

MRS 2.3 795, AR A T )l T B e g AR AR
g 4EE S 1 810, A Z W ET TR, R w
29 AR A 25 (8] W HOBE e TR E R R
BH R 2K+, i KB S E .
MW 3ALLE L 7E — A8 AL B R, Y B
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Fig.3 The finite difference model of the undrained-clay slope
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e A S (1) 7 5801 B 58 07 BN R 5 IR
22 W 115 B MM AE 46 bR V(SIP,) = 0.961 3.

XF B — A~ 6 BB ADLRE AR (R B 5% R o A
S(DI0) A i M = 10 A # 52 B8 ) 85 400 FE A,
HE AT L3R A3 MN = 50 000 20 £ f8 $H 5¢ % 4
MF R REA A5 F 20 9) sk (14) 3k 153 % &
R Ky 15 22 R B w,,.. BRI N = 5000 44 6
A, HE T (13 ES Q(w,.) = 0.006
9. #F i H  (12) 3+ B F R R iR 2 A
& B M 6 b5 o V., (SIP,) = 0.947 6.
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Fig.4 The unnormalized indicator of the value of information
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Table 1 Comparison of the time consumption of different methods (analyzing 60 alternatives of site investigation pro-
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