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Abstract

In response to issues such as resource tempo mismatch, sensitive process connection, and unquantified time window constraints in
foundation construction, a pull-type tempo model based on the critical path method, integrating resource-constrained scheduling and
night supply windows, is constructed. It is accompanied by a dynamic optimization process and on-site coordination mechanism of
monitoring - deviation analysis - re-calculation of plans - feedback of effects. It is verified in a pile foundation project of a certain
research park. Taking the pouring capacity from 22:00 to 06:00 at night as the anchor point, the upper limits of hole formation and
cage release are inferred in reverse, and equipment zoning and double buffering strategies are implemented. The research shows
that explicitly presenting bottlenecks as tempo constraints and driving scheduling with time windows can achieve coordinated
optimization of project duration, resources, and costs.
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