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Reliability Analysis of Civil Systems Engineering Based on Mixed
Logit Model

CAO Yi, WEI Lianyu, MA Shibin, YU Huan

College of Civil Engineering, Hebei University of Technology, Tianjin 300401

Abstract The mixed Logit model is used to study the reliability of the civil systems engineering in combination with the civil
engineering and the systems engineering. The SPSS software is used to make the statistical and reliability analyses of the survey data, and
the key indicators that affect the reliability of the civil systems engineering are obtained. In the meanwhile, an appropriate mixed Logit
model is established, and the multivariate statistical analysis software SAS is used for simulation and reliability analyses with respect to
the three typical modes of civil systems engineering—-DBB, PMC, and EPC. It is shown that the reliability index of DBB mode is 83.69%,
while those of the PMC model and the EPC mode are 76.03% and 71.39%, which indicates that that DBB mode has the highest
reliability. The results and the method provide a theoretical basis for the applications of the civil systems engineering modes.
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engineering reliability
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Table 2 Original value table of key factors
affecting reliability

R R AR DBB PMC EPC
B 0.5961 0 0
B — 0.3742 0
Bs 0.8933 — 0
B 0 0.7218 0
Bs 0.5172 0.5172 0.5172
Bs 1 0 0
B 1 0 0
Bs 1 0 0
B 0 0.6490 0
Bio 0 0 0.4869
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Table 3 Preliminary simulation results of mixed logit model
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B2 0.1906 29336 0.061 0.9481 -0.04403
Bs—b  0.0242 0.006231 3.849 0.0001 -0.02929
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Table 4 The second simulation results of mixed logit model

S Al & 2 t E P>l BREE

Bi -7.1506  1.1132  -6.238 <0.0001 -0.00808
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B -04592  0.1091 4209 <0.0001 0.010598
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Bs 5.7825 0.7616 7.588 <0.0001 -0.00127
B 5.0174 0.7122 7.048  <0.0001 0.012893
Bs 0.0238 0.005112 4.617 <0.0001 0.252958
Bo 0.9256 0.2601 3.556  0.0004 -0.00284
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