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Abstract : As China's urbanization process enters a high—quality development stage, the scale of urban
transportation infrastructure has continued to expand. By 2024, the total mileage of urban roads
across the country has exceeded 5.5 million kilometers, and the total number of Bridges has surpassed
1.05 million. The traditional methods for optimizing the quality of traffic engineering rely on manual
inspection and a single algorithm, which have problems such as low efficiency, insufficient accuracy
and high cost — manual inspection takes more than 2 hours per kilometer, the rate of missed detection
of diseases is over 25%, and the average annual growth rate of maintenance costs throughout the life
cycle is 8%. Large Language Models (LLMs), with their capabilities of multimodal data understanding,
complex pattern recognition and dynamic decision—-making, provide disruptive solutions for the
optimization of traffic engineering quality. This paper constructs a four—stage closed-loop technical
framework of "data collection — model training — quality assessment — strategy implementation", and
combines an empirical case of road and bridge engineering in a provincial capital city to verify the
application effect of the large model. The results show that, compared with traditional methods, large
models can increase the accuracy of disease recognition by 17.5% to 26.5%, reduce the total life
cycle cost by 23.6%, and decrease the incidence of safety accidents by 25%, providing theoretical
support and practical paths for the intelligent transformation of urban transportation engineering.

Keywords : large language; model urban traffic engineering; quality optimization; empirical analysis;
cost control
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