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Read time ¢; and the input-cutput
time list o(2,), €(z;)

By the sampling time t5, build discretely the input-output sequence. tg containa the sampling
period T. The Matlab command is u =interp 1 (2, a, 5) and y=interp 1 (¢, ¢, 2,)

\
_ | Input the order n, m of the model to identify to build its difference equation and design
the structure of the neural network model. The Matlab command is Net = newff () Sten 2
tep
i > Step 3
Use the input-output data couple to train the neural network designed. The Matlab
command is train(net, u, y). The “net” of the command stands for the network designed J
a
Using the connection weights of the neural network trained, by Eqn.(17) Step 4
compute the unknown parameters g, , &, of the difference equation of the system j
~
By the couple linear changing method, translate the discrete Step 5
difference equation identified into the format of the continuous F
model (18). The Matlab command is Sys=d2c (sysd, T) J
\
Simulate the model identified and compare the results with the real values
o check the error. The Matlab command is J =norm (y - y,,)
N Step 6
Satisfied?
Output the best model of system and its mechanics parameters
J

M2 h AR EA R SR AR
Fig.2 Flow chart of program of parameter identification of rock and soil rheological model
&k)= 1.67¢k- 1)+ 0.670 3g k- 2) + BRIAE R4, 0= 1.0 MPa, 0,= 1.5 MPa
0.005% - 0.004 1430(k - 1) - TR S RN O BB H S I TR OC R 4 il an B
0. 000 692 50(k — 2) (25) 3(a) FELLH(b) Fros . YA ) dm A s (A e
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Fig. 3 Simulating output of certain sandstone’s creep

(a) —Continuous model;

(b) —discrete model

F1 KA NBRRARE R

Table 1

Results of identification of rheological model of certain sandstoneStructure of model

Structure of model

Discrete model

Value of

Continuous model

N Output  Input identified identified error function
" order n order m
k)= 0.8206€& k- 1)+ 0.004 4350(k) + E(t)+ 19770€(1) = 0.004 4350 (1) +
L. 1 0. 000 048 560(k— 1) 494. 10(1) 0.028
) ) | &k)= 1.035€k- 1)+ 0.149 5¢(k- 2) = 1)+ 1.901 x 10°8 (1) + 2. 608 x 10°¢(t) = 0.013 4
0.003 528 60( k) — 0. 000 434 560( k- 1) 352.80(¢) + 7.057 x 107 0(1) :
gk)= 1.67¢k- 1)+ 0.67& k- 2)+ - £ o s B
3 2 2 0.004 6(k)— 0,004 144 60(k— 1) — (&) + 4 01x10°8(2) - 1.668x 10°8(2) = 5 9479 14
0. 000 6930( k- 2) 0.004 70(t)+ 699.70(t)+ 2x10°0(¢)
gk)= 0.7267¢k- 1)+ 0.101 1&k—- 2)+ €+ 2.291x 10°€(t)+ 4. 601 x 10°€(¢) +
4 2 3 0.004845x o(k)+ 4.265% 10°0(k~- 1) - 6.332 x 10™e(t) = 317.36(¢) + 0.010 5

0. 000 262 40( k- 2)

1.529 x 10%0(¢) + 1.701 x 10%0(¢)
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Identification of rheological constitution model of

rock and soil based on artificial neural network

CHEN Yuarrjiang, PAN Chang liang, CAO Ping, WANG Werrxing
(Institute of Mining and Rock Soil Mechanics Engineering, College of Resources, Environment and Civil

Engineering , Central South University, Changsha 410083, China)

[ Abstract] The rheology of rock and soil is one of the important reasons why geotechnical engineering is often apt to lose its stability
and be damaged. From the view of system identification, the author first changes the general constitutive differential equation of the
rheology of rock and soil into the discrete difference equation of the linear time —invariant single —input single —output system using
the actual sampling period and builds the BP neural network model to identify the rheological constitutive model of rock and soil, and
then probes into the basic steps of the identification of the rheological constitutive model of rock and soil using the BP model and stud-
ies the algorithmic principle to translate the BP network structure parameters ( the number of the network’ s neurons and the values of
the network’ s connections weights) into the model parameters of the difference equation of the SISO rheological system. Based on the
principle the author also compiles the application program CYJ1. M for the identification arithmetic using the BP neural network on
the base of MATLAB software . At last, by using an examination question, the identification arithmetic is testified to be successful

and reliable.
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