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Modern construction projects increasingly rely on complex geometric data from heterogeneous sources, such
as point clouds, surveys, terrain models, 2D documentation, and building information modeling (BIM). While
this data provides a detailed representation of the built environment, it is typically heterogeneous, incomplete,
and inconsistent, requiring systematic geometric processing before it can effectively support construction plan-
ning, execution, and decision-making. In current practice, structural geometry is often treated as a static
representation of design intent or as-built conditions, while the construction process itself is modeled separately
through schedules, reports, or simulations. This paper proposes a geometric interpretation of construction
processes in which construction activities are modeled as sequences of geometric transformations applied to
points, curves, and surfaces over time. From this perspective, earthworks, excavations, fills, construction, and
installations are understood as continuous modifications of terrain and structural surfaces, where each operation
corresponds to a specific geometric transformation related to material removal, placement, or structural align-
ment. Geometry is therefore treated as a time-dependent state variable of the construction process rather than
a static end product. Practical geometry processing methods for construction environments integrate diverse
input data into coherent, time-dependent geometric models. Surface reconstruction, interpolation, approxima-
tion, and deviation analysis bridge the gap between measured reality and project geometry, enabling systematic
comparison of actual, as-built, and as-built conditions, and supporting construction tolerances, cost control, and
execution decisions. Algorithmic design processes implemented in BIM-based environments define reusable and
adaptable sequences of geometric operations for reconstruction, analysis, and generation of production-ready
models. The proposed approach was validated using a series of real-world case studies from infrastructure
construction, modeling the site’s infrastructure and workflow, analyzing the flatness of concrete slab surfaces,
geometrically verifying the orientation of pile anchors, modeling the formwork surfaces, reconstructing the tun-
nel geometry from 2D documentation, and preparing a geometric model of the bridge bearing support slab
for CNC manufacturing. The results demonstrate that interpreting construction processes as evolving geomet-
ric models provides a coherent framework for integrating survey data, BIM geometry, and algorithmic design,
supporting informed decision-making throughout the construction process.
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