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Design of layered pouring of large volume piers and foundation
and verification of temperature crack control

Changmiao Wang
China Classification Society Quality Certification Co., Ltd. (Hubei Branch), Wuhan, Hubei, 430000, China

Abstract

During the initial pouring phase of mass concrete, cement generates substantial hydration heat, causing rapid internal temperature rise
and volume expansion. Subsequent cooling and shrinkage generate tensile stress within the structure. When this stress exceeds the
concrete’s ultimate tensile strength, cracks may develop internally, posing significant structural hazards. Temperature crack control
remains a critical factor in mass concrete construction. This study utilizes a fixed mast pier foundation project at a port engineering
site to investigate layered pouring design for mass concrete piers. The research establishes thickness relationships between different
pouring layers and proposes an “internal cooling, external protection” thermal control strategy through controlled crack analysis.
These measures effectively maintain both maximum internal temperatures and surface temperature differences within specified limits.
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