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Abstract: For the factors affecting the stability of subgrade slope has the complexity and uncertainty, this ar-
ticle described the grey theory firstly, and forecast the slope stability coefficient through the establishment of
grey model, get the estimates of the next stability coefficient of dope detection. Finaly, we analysis and
compare the estimates thought the application example, and find it meet the actual situation.
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1. Introduction X©@ =(X91),XO(2),..., X9 (n))

The analysis of dope stahility is the core issue of slope Calculate the classratio of sequence

engineering research and it also the hot topics of geo- X(O)(k - 1)

technical engineering study. By the development in the I (k) = © (k=2,3,...,n)

recent years, theory and research methods continue to X (k)

improve, the study of slope stability entered into an un- If the entire class ratio fals within the range of
precedented stage. 2 2

In recent years, due to the understanding of uncertainty in
slope engineering, the method of slope stability analysis
developed from deterministic analysis to uncertainty
anaysis. Meanwhile, because of the complexity of the ©) ©)
slope engineering, sope stability evaluation is also de- y (k)= X" (k) +c (k=12,..,n)

’

(e ", em) |

' , then series can be used as a data model
and grey prediction. Otherwise take appropriate parame-
ter ¢ transformation

veloped from single method to comprehensive evaluation And make the class ratio meet the requirements.
analysis. Usually the stability safety coefficient is consi- _
dered as a standard of judgment in the stability of sub- 2.2. Modeling

grade dope degree. The factors affecting the stability of
dope are many, with the complexity and uncertainty.
And the grey theory is the applied mathematics subject
that the researched information of clear, parts of unclear
with the phenomenon of uncertainty. In slope engineer-
ing problems we face are mostly analysis method is not

Handling of grey number mainly isto use a kind of data
processing method to seek the inherent law of data. By
processing the data of the known data series, new data
series produced. There are many types of generation,
commonly used have accumulation generation, inverse
accumulation generation and mean generation.

comprehensive, information limited and difficult to re- K
sponse of the various parameters in geotechnical engi- X (k) = é XO3G) (k=23,...,n)
neering. So the slope engineering problems can be =1 which is the

thought of as part of partia information known, unknown. ©)
Here, in this paper, through the establishment of grey first power accumulation generation of sequence X' .

model to forecast the slope stability co-efficient, is are- XO =(x®Dq ’ X® (2 . X®(n , ,

search of reliability1~2. ( _ @ (2) _ () , which is
called the first power accumulation generation sequence

2. Egtablishment of Grey Model of X©

Grey model prediction is to process the system of raw _ X O (k o

data, explore its intrinsic attributes, and grasp its evolu- Define  the 1 o grey  derivative

tion rule, isakind of quantitative prediction 3~4. d(k) = X(l)(k) B X(l)(k -1 X(O)(k)

2.1. Data testing and Processing k- (k-2

In order to guarantee the feasibility of modeling method,
we need to do the necessary inspection with known data
column. To set the reference data
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Z7(k)=aX"(k-D+(1-a)X"(k) e(k)_x(m(k)_ X © (k)
Z(l) :(Z(l) (2),2(1) (3)’._.’2(1)(n)) means generat- X(o)(k)
ing sequence, generally & = 0.3, i1 €(K) <02 it i considered that the prediction re-

Then define the grey model of grey differential equation
of:

d(k) +az® (k) =b
X©(K)+az® (k) =b

or

@
Among them, @ is development system, Z7(k) is

called whiting background values, b is caled grey

action
2.3. Solution of the M odel
Plug in the original data,
i X92)+az®(2) =b
I XO@)+az®(3)=b
+ XO(n)y+az®(n) =b
Make
Y =(X©(2), X(3),...,
®2zZ%(2) 106
&Z9@® 1:
(; =
€. 70 (n) 15
By theleast squares principle:
u= (a b) (B"B)'B'Y

for the model can made.
The corresponding white differential  equation to

GM(1.1)

XO )"

B=

, then the equation of state

grey differential equationiis:

@
ax®q) | XD () =b
dt
Solving the equation:
A @ b
X (k+1) =(XO)- ) +g (k=12,..,n
Then
~ (0) A (D) A (D)

X (k+)=X (k+D- X (k)

2.4, Testing the Predict Value

Residual test:
Defining:

u=(ab)’

sults meet the general requirements. If e(k) < 0'1, the
prediction results is considered to meet the higher re-
quirements.

3. Application Example

Taking a secondary highway roadbed slope as an exam-
ple. In recent years, it was inspected periodically every 6
months. Calculation of stability co-efficient were 1.47,
1.42, 1.40, 1.39, 1.36, 1.34, and make sure no intensive
on the subgrade slope during this period. Suppose every
time testing instruments and equipment are the same, and
the testing data with the next year is 1.33, in this case
through the grey model to forecast

3.1 Data Testing and Processing

The original number listed:
X© ={1.47,1.42 ,1.40,1.39,1.36 ,1.34}

After testing and processing the data, we can get the class
ratio:

| ={0.966,0.986, 0.993, 0.978,0.985}
while the feasible region of the class ratio is
(0.7515,1.3307) 50 the data can be used.
3.2 Calculation of Predict Results

After acumulative
X® ={1.47,2.89,4.29, 5.68, 7.04, 8.38
After the mean generation ’
Z® ={2.18,359,4.985,6.36, 7.7}
e 218 106
g 359 1°
B =¢-4.985 1—
¢ 636 1.

G
&-7.71 1@

Y =(1.42,1.40,1.39,1.36,1.34)’

Estimates can be obtained through the least-square me-
thod:

u=(0.0144, 1.4537)"
Substitute into the white differential equation
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3.3. Testing the Predict Value
Residual test:
1.33- 1.3234
e(k) === """ -0,005<0.1
That is to say that the predicted results meet the higher
requirement.

Just as the results shows, the predicted results with the
increase of time gradually decreases, and with the actual
test results for the same change trend, and the slope can
be thought of in arelatively stable state.

4. Conclusions

There are alot of factorsinfluencing the slope stability of
subgrade. At the same time with randomness and uncer-
tainty, so it is difficult to conduct qualitative analysis. In
this paper, through the establishment of grey prediction

85

model, considering the mutual effect of various influence
factors, has a very definite result and reduces the certain
quantity. In the design process of the slope, due to the
influence factors is more, and don't know what factors
between the primary and secondary order. So we can use
grey relational analysis of grey theory to study and then
can get agood conclusion.
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