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Abstract

A major water diversion project faced extreme constraints in foundation treatment, including complex geological conditions, massive
engineering volume (approximately 540,000 meters of consolidation grouting and 250,000 square meters of backfill grouting), and
a compressed construction period from 6 to 1.5 years. Traditional construction methods were inefficient, posed high safety risks, and
lacked quality control, particularly failing to address the challenge of long-distance slurry transportation averaging over 3 kilometers.
The project adopted a systematic approach to drive full-chain innovation, establishing a mechanized collaborative construction
system centered on “single-arm hydraulic rock drilling platforms, tracked aerial work platforms for assistance, and mobile automated
grouting vehicles.” This system successfully overcame the key technology of stable slurry transportation over ultra-long distances.
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