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Visualization and Optimization of Construction Schedule Considering

the Geological Conditions in the Complicated Underground Cavem

Abstract Underground storage cavern is known as the most complicated underground project because of the
complexity of construction schedule, tunnel size, and geological problems. In order to optimize the construction
schedule of underground storage cavern, two up-to-date technologies were applied. The first technology was 3
dimensional visualization of complicated underground structures, and the second was 4 dimensional simulation
considering construction resources, geological conditions and construction schedule. This application case shows
that we can achieve optimized construction schedule in the ways to optimize the number of work teams, fleets,
the sequence of tunnel excavation, the commencement time of excavation and the hauling route of materials and
excavated rocks. 3 dimensional modeling can help designer being able to understand the status of complicated
underground structures and to investigate the geological data in the exact 3 dimensional space. Moreover, using
4 dimensional simulation, designer is able to determine the bottle neck point which appear during hauling of
excavated rocks and to investigate the daily fluctuation in cost.

Key words Underground storage cavern, 3-dimensional modeling, 4-dimensional sinmilation, Optimization of construction
schedule, Visualization of design and construction
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Geological Hazards Assoctiated Risk Cavern Level’
Fanit zone o Soft ground of mixed face condition 9,0 6,6, 0 0 0 6
“ o Large deformation ®, @ ® O
o High groundwater pressure 0,208 0 0, 6 0 0
Permeable zone i, .
o Large quantities of groundwater inflow D, @ ® 06 ®
S i 11i
Stress concentration queezing 'or spafiing 2,3, e
Support failure
. . o Wedge failure (or roof fall) - )
2, @ 0 3
Highly jointed rock mass o Sidewall andlor face instability 0,200 00 . 0 0.6
Salinity of groundwater o Corrosion of equipments or facilities Permeable zone
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