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Research on Optimization of Concrete Mix Proportion for Large Pipe

Piles Based on High-Performance Compound Admixtures
GAO Fei', XU Baofeng®, LI Shuo', CHEN Hongxiu', SUN Zhen'

(1. Science and Technology Innovation Company of Jiangsu Branch of China Communications Third Navigation Engineering Bureau

Co., Ltd., Lianyungang 222042, China; 2. China Communications Third Navigation Engineering Bureau Co., Ltd., Shanghai 200032, China)

Abstract: To enhance the durability of large pipe pile concrete in the marine environments, the safety and service life of
infrastructure such as ports and bridges should be ensured. Relying on a port project in Lianyungang, by designing five
sets of mix ratio tests with different proportions of compound admixtures (0%, 10%, 20%, 30%, 40%), and combined
with the Wiber consistency, compressive strength, electrical flux and freeze-thaw cycle tests, the synergistic optimization
effect of high-performance admixtures such as silica fume, fly ash and slag powder on the performance of large pipe pile
concrete is systematically explored. The results show that when 30% of high-performance admixtures (silica fume: slag
powder: fly ash = 30%: 35%: 30%) are added, the effect is the best. At this point, the 28-day compressive strength of
the concrete is reached 84.6 MPa, the electrical flux is dropped to 453C and the mass loss rate after 300 freeze-thaw
cycles is only 3.9%. The research findings provide a theoretical basis and technical support for improving the durability
of large pipe pile concrete.

Keywords: large pipe pile; high-performance compound admixture; chloride ion permeability resistance; freeze-thaw

resistance; mix proportion optimization
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