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Abstract: As a core driving force for the transformation and upgrading of the construction industry, the successful
implementation of intelligent construction relies heavily on the effective integration and selection of frontier
technologies. However, the technology selection process involves multiple dimensions —technical, economic,
managerial, and risk-related—that are characterized by fuzziness and uncertainty, making traditional evaluation
methods inadequate. To address this issue, this study develops a fuzzy comprehensive evaluation model tailored for
intelligent construction technology selection. The model establishes an integrated evaluation index system from four
dimensions: technical applicability, economic feasibility, managerial compatibility, and risk controllability. A
combined weighting approach, incorporating the Analytic Hierarchy Process (AHP) and the entropy weight method,
is adopted to overcome the limitations of single weighting schemes. By introducing fuzzy mathematics, qualitative
assessments are converted into quantitative calculations, effectively handling fuzzy information in the decision-
making process. Taking the intelligent production technology selection of a large prefabricated component
manufacturing base as a case study, three alternative schemes were empirically analyzed. Results indicate that
Scheme II— a flexible production line based on industrial robots and the Internet of Things—achieved the highest

comprehensive evaluation score. It not only excels in technological advancement and production flexibility but also
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demonstrates significant advantages in long-term economic benefits, which are further validated by sensitivity
analysis. This study provides enterprises with a practical methodology and decision-making tool for conducting
scientific and objective intelligent construction technology selection under complex environments.
Keywords: intelligent construction; technology selection; fuzzy comprehensive evaluation; combined weighting;
decision analysis
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Table 1 Evaluation index system for intelligent construction technology selection
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Table 2 Calculation results of weights of evaluation indicator combinations
N ERE =17 AHP EWAE R A E HEWE
C1LHAR Sk 0.080 0.085 0.082
B1.0.285 C12:TRelL e B 0.075 0.065 0.070
C13: RAEE 0.065 0.072 0.068
Cl4briEtb 5 ok 0.065 0.058 0.062
C2 1A B A 0.105 0.110 0.108
20355 C22:38 B 4P A 0.090 0.095 0.092
C23:#5% FEIUH 0.085 0.090 0.088
C24: 5B Rz he It 0.075 0.070 0.072
C3 145 R 0.070 0.065 0.068
B3:0.195 C32: N B Re TR 0.065 0.070 0.068
C33:H LA & Btk 0.060 0.055 0.058
CA1HAR LA 0.060 0.055 0.058
B4:0.165 C42: 1L B 7 3 FF 0.055 0.060 0.058
C43 5 22 4 A 0.050 0.055 0.052
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FIPE S R, IH— 05 1533 =N 5 4% B BRIV B FE R{S1},R{S2},R{S3}. AT E (S2)
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Table 3 Example of the affiliation matrix for selected indicators of scenario II (S 2)

Ei=L0) {2 B H =
Cll1 0.7 0.2 0.1 0.0
c12 0.6 0.3 0.1 0.0
C21 0.1 0.2 0.5 0.2
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C22 0.6 0.3 0.1 0.0

Bk 2 FIH A BE B W 5 %07 R PEN R RE R 47808 & iz 5. (B=W\circR ),
BRN =TT RINGA TN B a & B{S1}, B{S2}, B{S3}, W= 3 s,
Bs1= (0.312,0.405,0.233,0.050)
Bs2 =(0.523,0.327,0.125,0.025) (3)
Bs3 = (0.210,0.368,0.342,0.080)
BT, BRI SRE V heti. B, d. 20 5ME RN 95, 85, 65, 40 %y, it
HA T RS/, w4 fiw.

Z=B><VT

Zgy =0.312x95+0.405x85+0.233x 65 +0.050 x 40 = 81.52 @
Zgy =0.523%95+0.327x85+0.125x 65+ 0.025 x 40 = 87.68
Z g5 =0.210x95+0.368 x 85+ 0.342 x 65 +0.080 x 40 = 76.84
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