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Tab. 2 The evaluation of regional quantitative data collection in 2010 and 2011
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Jbae 28 28 34 34 0.241 0.209 5.726 6.855 17.03 9.39  0.08 0.000 0.17  0.000
R 14 18 16 20 0.173  0.179  3.345 3.903 32.50 19.63  0.56 0.286 0.60  0.250
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IR 44 40 45 41 0.262 0.214 4.701 4.233  1.29 0.30 —0.02 —0.091 —0.06 —0.089
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T H 6 9 7 18 0.030 0.067 0.298 0.78 21.03 7.14 —0.45 0.500 —0.53  1.571
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Performance researchtwo on the stage relative evaluation
of construction safety management

ZHANG Shi-lian , WU Mei-cun

(Faculty of Construction Management and Real Estate,Chongqing University, Chongqing 400045, China)

Abstract; The two stage relative evaluation method , based on Data Envelopment Analysis( DEA ) construction safety
management performance evaluation method, is introduced to improve the performance of construction safety management
evaluation, eliminate the influence of different regional basic conditions. and reflect people’s subjective effective efforts in
improving construction safety management performance. In this paper based on the analysis of relative literatures, the au-
thor established the evaluation index system of regional security management performance and, combined with analytic hi-
erarchy process(AHP)the index weight is given; finally , the method is applied in construction safety management per-
formance evaluation analysis in 30 areas of China in 2010 and 2011 year.

Key words: construction safety; performance evaluation; analytic hierarchy process(AHP) ; two stage relative evalua-

tion ; data envelopment analysis(DEA )
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(4% 586 R)
Numerical simulation about the influence of rising
bubble on particle movement in static water

ZHANG Hong-yan, XU Lin, CUI Hai-hang

(1. School of Environment and municipal engineering, Xi'an Univ of Arch &. Tech, Xi'an 710055, China;

2. Xi'an non-ferrous metallurgical institute of clesign &- research, Xi'an 710001, China)

Abstract : Rising bubble will induce flow field, and then affect the movement of particles in static water. There are many gas- liq-
uid-solid three-phase flow problems in the water treatment field, for which we need to establish an effective method of study.
This paper used the phase field method to simulate the gas-liquid two phase flow. Two important results, the dynamic processes
of bubble rising, expansion and deformation and the induced external flow field of this rising bubble, were obtained from simula-
tion directly. Particles were introduced into this system and their movement under the gravity, buoyancy and Stokes force was in-
vestigated. So far, the model of particle movement under the action of rising bubble was established. On this basis, we studied
the effect of different parameters, including particle size. the transverse distribution and the vertical position was studied. To
compare with the previous experiment about the particles movement in backwash filter, it can be seen that the numerical simula-
tion reflects the microscopic mechanism of particle movement by rising bubble rise very well.

Key words: Bubble; gas-liquid two phase flow; the phase field method ; particles movement ; backwash filter
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