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Abstract

Against the backdrop of the further implementation of the dual-carbon strategy and the development
goals for prefabricated buildings set in the 15th Five-Year Plan, multi-ribbed composite wall struc-
tures exhibit prominent advantages in low carbon emission, energy conservation, seismic re-
sistance, light weight and industrial prefabrication. They have become a major development trend
of the integrated enclosure and load-bearing system for green buildings. Most existing studies, how-
ever, are carried out under conventional conditions. However, most existing studies are carried out
under general building conditions, with insufficient research on the adaptability of ribbed compo-
site walls under the special alpine and arid hot environmental conditions in Xinjiang. Based on the
concept of green buildings, this paper conducts a systematic review of domestic and overseas liter-
ature on multi-ribbed composite walls from the aspects of material environmental performance,
structural performance and system integration. The results reveal that current research at home
and abroad has accumulated rich findings in mechanical theories and cost efficiency. Nevertheless,
significant research gaps exist in material environmental durability, interfacial bond failure, full
life-cycle carbon emissions, and the adaptability of such structures in special regions like Xinjiang.
In view of the above gaps, this study discusses the limitations of existing research and proposes key
research directions for future breakthroughs. This study identifies the limitations of existing re-
search and key directions for future breakthroughs, and provides theoretical references for the pro-
motion and application of ribbed composite walls in Xinjiang.
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Figure 1. Normalized comparison of key engineering indicators for typical regions:
Urumgqi, Kashgar and Altay, Xinjiang
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