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Safety early— warning model of construction project based on rough set

and support vector machine

LI War-qging, AN Juan
( School of Economic and Management, Hebei Universiy of Engineering, Hebei Handan 056038, China)

Abstract: Aimed at the uncertainty of safety risk prediction in consiruction project currently, Rough se was
used to pretreat the safety factors of construction project, and then the pretreatment results were put as the
information structure of support vector machine ( SVM) to training and predidion. So the consiruction
project safety risk early— warning model was established, and the validity of the algorithm was proved by
empirical analysis. The MSE of SVM is 0. 011 5, and the BP neural network is 0. 070 7. Experimental re-
sults revealed that the model of rough set — support vector machine (RS— SVM) can realize to delete the
superfluous inputting information, to reduce the complexity and improve the interfere resistance. In small
sample conditions, the early— warning model of RS— SVM is greatly superior to BP neural network in pre-
diction precision and generalization ability.
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Fig.1 Safety early-warning system of RS-SVM
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Fig.2 Safety risk factors index of construction project
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Tab. 1 Historical date and safety risk factors of construction project
C 11 C2] C31 C32 C33 C34 C4l C42 C43 CS] CSZ C53 Cﬁl C62 Cﬁ} C64 Cﬁi
1 0.30 &2 95 82 0.14 0.12 0.6 68
2 0.38 o4 84 72 0.15 0.14 0.6 50
3 0.20 73 75 93 0. 11 0.15 0.9 &
4 0.34 83 80 91 0.12 0.05 0.9 &
5 0.22 74 92 94 0.10 0.12 0.8 88
6 0.32 9% 80 95 0.20 0.13 0.6 80
7 0.35 92 90 78 0.00 0.00 0.7 8l
8 0.34 91 84 64 0.15 0.14 0.6 71
9 0.40 75 62 69 0.02 0.04 0.4 72
10 0.35 95 94 86 0.13 0.11 .0 9
11 0.25 & 65 ) 0.21 0.21 0.8 &
12 0.33 96 75 94 0.22 0.12 0.7 &
2
Tab. 2 Safety early- waming decision table of construction project
CI 1 C}I 41 C42 C43 CSI Cﬂ CGI C()Z CGS CM C65
1 0.7 0.3 03 03 05 03 05 07 07 05 05 0.3 0.420 3
2 0.9 0.7 0.7 0.3 05 05 05 07 07 05 03 07 0.521 8
3 0.9 0.9 09 09 03 05 09 09 09 09 03 09 0.7459
4 0.7 0.7 0.9 0.7 05 07 05 07 09 07 05 0.7 0.694 5
5 0.3 0.7 0.5 0.1 03 05 01 03 03 01 05 03 0.3612
6 0.7 09 0.9 0.9 05 05 09 07 09 07 03 09 0.702 9
7 0.9 0.7 0.7 0.5 05 05 07 07 09 09 05 07 0.592 8
8 0.7 0.9 0.7 0.5 0.1 0.1 0.1 03 05 05 05 03 0.464 5
9 0.5 0.7 09 03 07 03 01 03 01 01 01 0.3 0.359 4
10 0.1 0.3 03 0.1 03 03 01 03 01 01 03 0.3 0.2622
11 0.3 0.7 09 05 07 09 03 07 07 05 05 0.7 0.762 3
12 0.7 0.7 0.5 0.3 07 05 03 07 09 03 01 0.5 0.532'1




34 ( ) 2010
(1) € 0.01,C 90, 0 [0.01:0. 05: 0.372, msg 0.015,my 0.385, mi, 0.044
10] s SVM R (2), RS- SVM
3 : [0.01,1] , F(x)  X(a- ai)(xex i+ 1)+ 0.538 62
) [ 1, 10] x — ;
o 0.8 ,MSE 0.0137 Xi— i 3.8,11,12
0.2 3.5
0.15 RS- SVM , BP
& 0.1 BP s
=
R RS- SVM,
0. 05
2 4 2
0
0 2 4 6 8 10 20
RBF &5 31 , 0.0707
B3 £=0.01, C=90RIMSERE o /L HILE
Fig. 3 The o Variation curves of MSE when £=0. 01, C=90 3, 5

(2) C 90,0 0.8,
€, 4 e 0.003

MSE 0.013 7
0.07

0. 06
0. 05
0.04

MSE

0.03
0.02

0'010 0.020.040.060.080.1

BB R R

B4 C=90, 0=0.8E, MSERH ¢ &4k B4R
Fig. 4 The ¢ Variation curves of MSE when ¢=0. 8, C=90

(3) 0 0.8 e 0.000 3,
C (0, 10 000] 50
, C
, C 90,0 0.8, & 0.0003
: MSE 0. 011 5,
SVM
3.4 RS- SWM
. MATLAB
7.0 , (1) b
0.538 62; Nww 4, 38

11 12 ; ms3

3
Tab. 3 Compare by predicted result and fact
of the two modds

BP RS- SVM BP RS- SVM
9 0.4980 0.3694 0.35940.385 6 0.0278

10 0.2378 0.2722 0.26220.093 0 0.0281
11 0.7511 0.7523 0.7623 0.009 4 0.0131

12 0.5416 0.5221 0.53210.017 8 0.0187
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Fig.5 Fitting and forecasting comparison of the two models

0.070 7,RS-
0. 011 5,

[M].

[J].

, 2002(9): 42— 43.

[3] ; ,

[M].

1)

#

4.5
32.5"
2) Naz 5103

NaOH

10%
, 20%

1%,

[ 1] CHARLSON A. Recycling and reuse of waste in the constuction
industry [J]. Structural Engineer, 2008, 86(4): 32— 37.

[4]

[5]

[6]

[7]

[2]

[3]

[4

=

[5]

[6

a)

[7]

, 2005.

(1. (
), 2010, 27( 1): 88— 9l.
[J]. (
), 2007, 24(4): 1- 4.
s s . SWM
[J]. , 2009,

17(1) : 41— 47.
MENG W, LI'W, LIJ, et al. Risk prediction model for con-
struction projects based on rough sets and artificial neural net
works[ C]// FITME. 2nd International Conference on Future
Information Technology and Management Engineering. US:
IEEE Computer Society, 2009.

POON C S, LAM C S. The effect of aggregate— to— cement
ratio and types of aggregates on the popetties of pre— cast
concrete blocks [ J] . 2008, 30(4): 283— 289
[J1]. , 2008, 11(1): 105~ 110.

LI JIU SU, XIAO HAN NING, GONG JIAN QING. Granular
effect of fly ash repais damage of recycled coase aggregate
[J]. Journal of Shanghai Jisotong Univessity: Science,
2008, 13(2) : 177- 180.

[J]. , 2007, 47(2):
222- 227.
SHUI ZHONG HE, XUAN DONG XING, WAN HUI WEI,
et al. Rehyration reactivity of recycled moitar from concrete
waste experienced to thermal treatment [ J]. Construction and
Building Materials, 2008, 22(8): 1723— 1729.

, . [M].
,2001.



