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A Sustainable Infrastructure Bridging the Ecological and Social Gaps
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The Mangrove Bridge
Connecting Mountain and Sea, Locals and Visitors, Energy and Ecology, Nowness and Future


1 Concept And Narratives
1.1 Project Positioning
The project is located near the village of Marou on the east coast of Naviti Island, a remote island of Fiji. The connection with the main island Viti Levu relies on ships. The two ports closest to Naviti on Viti Levu are Port Latouka and Port Denarau Marina, with Latouka primarily serving as a freight port and also serving as a seabus for tourists and local residents, while Denarau is the main tourist hub.
The existing ships take about three to four hours to travel from Latouka Port via Nacula Island to the vicinity of Naviti Island, and even longer from Derarau Port. The proposal suggests a fast route from Denarau Port to the southern side of Naviti Island to disperse the existing tourist flow and enhance the tourism value of Marou Village.
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1.2 Biomimetic Reconstruction
The plan is based on the spatial relationship between mangrove aerial roots (units) and main channels (trails), simulating the adaptability of mangroves to coastal terrain and naturally integrating with the rugged terrain of Naviti Island. 
Extending along the northwest-southeast axis, it connects Vita Rua with villages and Yasawa School, serving as an ecological bond shared by both tourists and villagers. It provides a public space that offers shade and shelter from the sun, while also fulfilling the needs for energy and water storage.
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1.3 [image: ]Meteorology-Driven Planning and Programming
• Wind (green)
Wind most often comes from the east and southeast. The main structure is arranged along the dominant wind direction to minimize potential damage caused by storms in extreme situations. Its porosity allows the wind to pass through the structure, reducing the risk of being overturned or torn.
• Water (blue)
Rainfall varies greatly throughout the year. During the flood season, the structure serves as an overhead bridge in low-lying areas of the site, reducing the risk of impact damage caused by stormwater mixed with debris and providing safety guarantees for residents to cross over.
• Sun (yellow)
Solar PV resources are very good on Naviti Island where some of the most reliable sun falls on the site. The Main Structure holding PV modules avoids the shadow area, and tilts from 13 to 19 degrees toward the equator, to maximize yearly energy yield. 
• Program (gray)
[image: ]The electricity and water resources captured will be transported and stored in the utility hub located towards the village. The main structure not only serves as an energy production facility, but also as an infrastructure for energy supply, connecting the open theatre, camping base, nature workshop and farmlands.

2 Technical Approaches
2.1 Lightweight Structural System
•Tensegrity Structure
Tensegrity is selected for application due to its lightweight structure, ease of transportation and assembly, elasticity in resisting external forces, and ability to maintain independent stability without the need for a robust foundation.
Each individual structural unit can stand alone or be interconnected to form a cohesive whole.
•Dual-Row Unitised Layout
[image: ]The double row layout forms a spatial truss effect, combined with steel cable pre tension (≥ 15kN) to resist typhoons of level 12 or above. The central walkway (4m wide) is erected on a horizontal steel pipe truss between two columns of units, with a bottom height of 2.5m from the highest point on the ground, forming an overhead view of "tree canopy crossing". The pedestrian walkway guardrail adopts steel cable woven mesh (mesh size 15cm × 15cm) to maintain visual continuity and reduce the fragmentation of the natural landscape. 


2.2 [image: ]Integrated Resource System
• Rainwater Harvesting and Purification
The double-row layout augments structural stability and pedestrian space capacity, mimicking the dense root network of mangrove communities. The unit modules (comprising a total of 2 columns × 16 groups) function as "water storage stems," with their interiors entirely dedicated to housing PVC water storage systems. On rainy days, rainwater is funnelled through the roof slope into the soft membrane water tank positioned below. Excess rainwater is then directed through the central yellow transfer pipe, utilizing gravity flow, to the large storage tank located in the utility hub.
• Solar-Power Generation
CIGS based photovoltaic module is chosen for its flexible, lightweight form factor, to minimize logistics costs and installation difficulties, while reducing carbon emissions during the process.
Each of the manifested product in this project (SoloPanel Model SP3SL) can generate 250W rated power (under STC standard test condition) at the dimension of 1886x1146x2mm. On the north-facing roof, there are 304 units arranged, which can provide 76kW solar photovoltaic capacity in total.
• Unit Energy Storage
A single module failure does not compromise the overall system. The water storage and power supply functions can be activated independently in various zones, significantly enhancing post-disaster recovery capabilities.
• Utility Hub for Safe Storage
The electricity harnessed during sunny days and the water collected during rainy seasons, after fulfilling immediate needs, will be securely stored in the utility hub. 
Additionally, the utility hub offers power-consuming equipment that is accessible and shared by all residents, providing services including ice-making, digital banking, telecommunications, charging for devices and vehicles, water treatment and heating, and a shared kitchen for public events.



2.3 Materials And Prefabrication
The unit is decomposed into maximum 2.4m × 1.2m components (suitable for 20 foot containers), which are compatible with standard containers and small fishing boats for transportation, reducing carbon emissions by 30% -40%. The steel cable is pre-installed in the unit frame to reduce on-site debugging time.
Regarding the materials, copper and steel components are made of 100% recyclable metal, while PVC water storage bags and PVC films are biodegradable or can be recycled and reshaped. The bridge deck is paved with traditional Fijian grass mats, incorporating local craftsmanship.



3 Prototyping And Pilot Implementation
The plan achieves low interference construction through adjustable base and modular double assembly.
A prototype is made to summon social attention and verify feasibility.
[image: ]



4 Operation And Maintenance
The plan ensures operation through regular testing of steel cables, cleaning of photovoltaic panels, and disinfection of water storage systems. At the same time, villagers are trained to participate in operation and maintenance management.
4.1 Periodic Maintenance
Structural inspection includes regularly check of the tension of steel cables and the anti-rust coating of bolts (sprayed with epoxy resin) and replacement of aging parts in a timely manner.
Clean the drainage channel and filter before the rainy season, empty and disinfect the water storage bag every quarter, and check the deposition of moss on the copper water pipe every month. Wipe the surface of the solar panel for salt every month, and conduct centralized maintenance on the inverter and battery pack (with a cycle of 2 years).


4.2 Localized Operation
The proposal suggests invite the villagers to participate in the daily operation and maintenance. The organiser could sign long-term maintenance agreements with villages, provide simple toolkits and operation manuals, and encourage villagers to manage independently.
Villagers of the weaving groups will regularly replace trail grass mats, and sell handicrafts to the outside world, forming a sustainable source of income.
[image: ]


5 Environmental Impacts
The plan minimizes ecological interference, maintains natural hydrological and ecological balance, and constructs a low-carbon system through local material recycling and lightweight transportation, achieving environmental friendliness and efficient resource coordination.
5.1 Ecological compatibility
• No ground welding
All steel structure bolts are connected to avoid the risk of wildfires caused by sparks on site.
• Preservation of biological corridors
A clear height of 2.5m at the bottom ensures the free passage of medium-sized wild animals (such as Fiji iguanas).
5.2 [image: ]Lifecycled Low-Carbon System
The carbon footprint of buildings encompasses embodied carbon, which is defined as the total carbon emissions associated with the manufacturing, transportation, assembly, maintenance, and eventual disassembly of construction materials. This proposal presents a series of low-carbon strategies designed to mitigate carbon emissions including throughout the entire lifecycle of construction and building operation, such as lightweight transportation methods and local and recycled materials utilisation.
Anchored in a vision of renewable construction and material ecology, this approach advocates for a closed-loop resource cycle. Such a model not only embraces collaboration that is environmentally friendly and resource-efficient, but also addresses broader ecological concerns related to the built environment.



5.3 Long-Term Social Benefits
The water storage and power generation functions will prioritize serving the villages below the mountain, especially Marou Village, alleviate the shortage of fresh water and electricity, and improve the quality of life of residents.
During the construction period, villagers are trained to master skills such as modular assembly and maintenance of solar panels, enhancing the community's autonomy in addressing infrastructure issues and reducing reliance on external technical support. Villagers are compensated for their participation in tasks such as replacing grass mats, maintaining steel cables, and disinfecting water storage.
Visualized management processes such as rainwater collection and material recycling subtly guide residents and tourists to reduce resource waste and promote the popularization of environmental protection concepts on islands.


6 Conclusion
This proposal focuses on addressing the unique natural and cultural needs of Marou Village, Fiji. It aims to create a functional and environmentally friendly corridor bridge that seamlessly connects the breathtaking mountaintop with the vibrant communities below. 
To achieve this, we intend to incorporate mangrove ecological imagery, highlighting the importance of local ecosystems while also leveraging sustainable technology. The bridge will be designed using modular lightweight structures that facilitate easy construction and minimize environmental impact.
Additionally, we will implement resource closed-loop systems to ensure that waste is minimized and resources are reused effectively, further contributing to environmental sustainability. Community governance models will be integral to this project, allowing local residents to actively participate in decision-making processes and ensuring that the project reflects the needs and values of the community.
By harmonizing functionality, cultural heritage, and sustainability, this proposal strives to create a pathway that enriches both the natural landscape and the social fabric of Marou Village.
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