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Application of Analytical Hierarchy Process and MATLAB
Program for Risk Analysis of Underground Engineering

SONG Fei, ZHAO Fa-suo
(School of Geological Engineering and Surveying, Chang anUniversity, Xian 710054, China)
Abstract: In light of the application shortcoming of analytical hierarchy processCAHP), the realization process of
AHP is analyzed in MATLAB and its subprograms are designed. The M ATLAB program of AHP solves the
problem of calculating maximum eigenvalue and eigenvector of comparison matrix with approximate methods.
Through an example of risk analysis for foundation pitt AHP and MATLAB program are illustrated in the
application of risk analysis for underground engineering. The application results show that the MATLAB
program of AHP can be used to do multi-factors risk analysis for underground engineering well.
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by by by O Bi A;j , by = function [ RI, CI] = sglsortexamine (max-
0, B eigval, A)
S %
b = jZ;b[jaj i= 1, --wn 5) % maxeigval A
&) s n=size(A, 1);
RIT=[0.00 00583090 1. 12 124 1 32
s 1. 41 ---
1.451.491. 511 541561 581 59];
, RI=RIT (n);
o B 4 ) CI= (maxeigval—n)/ (n—1);
Aj Cry, CR=CI/RI;
Ry, B if CR>=0.1
Cr = Zm:a/Cy/ ia/le ©) disp ([ inputname(Z)l/] [
= = , 1);
Cr0Q 10 , end
’ tolsortvec. m
2 MATLAB ’
function tw=tolsortvec (utw, dw, CIC, RIC)
MATLAB , %
MATLAB % utw
U MATLAB % dw
eig . [ V. D] =
eig (4), .V . D % CIC
’ % RIC
, eig tw=dw *utw ;
s , V. CR=utw *CIC/ (utw *RIC);
D , m maxeig- if CRCQ 1
valvec.m dispC’ s
function[ maxeigval, w] =maxeigvalvec(A ) else
% disp ,
YA ;s
[ eigvec eigval] =eig(A ); end

eigval=diag (eigval); %
eigvalimag=imag (eigval);
realind= find(eigvalim ag<_eps);
realeigval= eigval (realind); %
maxeigv al= max (realeigval); %
index=find (eigval== maxeigval);

vecinit=eigvec(; , index); %

w= vecinit . /sum (vecinit); %

sglsortexamine. m

MATLAB
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Fig.1 Risk Analysis Hierarchy of Foundation Pit
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Tab.1 A4 B Judging Matrix
A B] Bz BS
B, 1 1/3 1/5
B, 3 1 1/3
B; 5 3 1
2 B C
Tab. 2 B,-C Judging Matrix
Bl C] CZ C3
q 1 176 1/2
G 6 1 4
G 2 174 1
3 B,y C
Tab. 3 B, C Judging Matrix
Bg Ct CS C6
G 1 177 /5
G 7 1 3
G 5 /3 1

4 B;C
Tab.4 BsC Judging Matrix

B; (&) (& G Cio
G 1 6 3 8
G 176 1 174 2
G 1/3 4 1 7
Cio 1/8 1/2 177 1
b b
%¢main. m
clear;

a=[11/31/5311/3;531];
bl=[11/61/2;614;21/4 1] ;
b2=[1 V7 1/5713;51/3 1] 5
b3=[1638;1/6 1 /42;1/3417;1/8 1/2

1/71];

a

%

maxa, wa] = maxeigvalvec(a);
maxb 1, wh 1] = maxeigvalvec(b1);

maxb?2, wb?2] = maxeigvalvec(b2);

RIa, Cla] = sglsortexamine(maxa, a);
RIbl, CIb1] = sglsortexamine (maxb1, h1);
RIb2, CIh2] = sglsortexamine (maxbh2, h2);
[ RIb3, CIb3] =sglsortexamine (maxb3, b3);
%
dw=zeros(10, 3);
dw(l 3, 1)=wbl;dw (4 *6,2)=wbh2; dw
10, 3)=wh3;
CIC=[ CIb1; CIb2; CIb3] ;
RIC=[ RIb1; RIb2; RIb3] ;
tw = tolsortvec(wa, dw, CIC, RIC) ;
MATLAB main. m

[
[
[
[ maxb3, wb3] = maxeigvalvec(b3);
[
[
[

tw=[Q 01110 0734002020 0186 Q 167 7
Q07200 3667005520 18310 0321
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