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Digitally-Driven Approaches to Landscape Architectural
Design for Soil-Covered Buildings: A Case Study of Shenzhen
Bay Culture Plaza
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Abstract Keywords

With the continuous advancement of architectural ecologies and digital technologies, the Soil-Covered Architecture;
art of large-scale soil-covered architecture has received growing attention in architectural Roof greening; Landscape
research in recent years, with its design paradigms progressively shifting toward data- Information Modelling;
driven precision models. This study examines the core challenges in large-scale soil- Parametric Design; Digital
covered buildings—such as structural safety, slope stabilization, drainage efficiency, and Collaboration Technologies;
the development of plant micro-environments under complex roof geometries and steep Landscape Design

slopes—by exploring digitally-driven precision design approaches. Taking Shenzhen
Bay Culture Plaza as a case study, this study develops a LIM-based digital collaborative
framework to integrate structural, landscape, and ecological data, enabling parametric
modelling and simulation, including load gradient control, stormwater runoff analysis, and
planting configuration. The results demonstrate that this method significantly enhances
structural safety, slope stability, and ecological compatibility in high-complexity conditions,
while ensuring the technical feasibility and implementation precision of a 36 600 m? soil-
covered roof. The study establishes a replicable data-driven design framework for similar

projects.
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Fig.1 Building layout and bird' s eye view of Shenzhen Bay Cultural Plaza
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Fig.2 Research workflow
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Fig.3 Workflow for calculating soil depth on building roof
slab
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Fig.7 Sunshine hours analysis in summer and winter for the project site
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Tab.6 Plant species and ratio for randomized mixed planting N =e
KT
FhiELL ) TR
ST T W WEE
ibie mlE
BRI Tulbaghia violacea BZ. & KEE 10% 25%
B ges 5% HE WS BEE 25% 10%
ERSFE Asclepi
- HEHE Asclepias g2 us BfE 5% 5%
BRI curassavica ‘Flaviflora
184
BEE 5% BE MFE BEEB® 5% 5%
RAREE pline=se= REfE 20% 20% 5
- 8 DT 13 A s R TR
&y W@%WEE Dietes i s 350 350  Fig-13 Plan of randomized mixed planting layout in the
bicolor North Hall
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Fig.14 Summer visualization: randomized mixed planting

layout in the North Hall
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