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The Georgia Tech Tianjin University Shenzhen Institute 
(GTSI) is a tri-party initiative between the City of Shen-
zhen, Tianjin University, and Georgia Institute of Technol-
ogy to build a new campus in Shenzhen. We seek to pro-
duce a set of value principles and design guidelines about 
smart campus systems design to inform the decision-making.
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Requirements
1. Georgia Tech - Tianjin University Shenzhen Institute (GTSI) 

will be by the funded by the Shenzhen government and ad-
here to Chinese regulations.

2. Client required multiple options for 2035 scenario. 
3. Campus for 3000 students and 800+ faculty and staff, total 

180,000 sq.m. of built space. Site is approximately 800 m east 
to west, and 162,000 sq.m in area.

4. We aim for zero discharge and zero energy campus using 
ecological planning.

Innovations
1. ENE 2035/2050 1 Renewable Energy Sources
2. TRA 2035/2050 1 Autonomous Revolution
3. MIX 2035 3 People oriented Smart Campus
4. MIX 2035 11 Smart City as Smart Systems
5. MIX 2035 16 Sustainable Urban Infrastructure
6. INS 2035/2050 8 The Future of E-learning
7. INS 2035/2050 7 Education for the Future
8. GRN 2035 1 Resilient landscape infrastructure
9. GRN 2035 3 Increased vegetation linked with stormwater  

infrastructure
10. GRN 2035 4 Linear vegetated corridors as linear parks
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Early Adopter #1: 2035Existing Conditions: 2020

Project Context Design Requirements

Early Adopter #1: Performance Analysis

Early Adopter #2: 2035 Early Adopter #2: Performance Analysis

Early Adopter Scenario #2
Scenario C proposes a “decentralization” pattern, and takes inspi-
ration from a “campus village” concept. Individual buildings con-
stitute its own micro ecosystems, and the design is appropriate to 
a smaller radius for daily personal activities. In the center of the 
eastern area is a sunken plaza. Several buildings surround the 
plaza and have access through entrances and exits at multiple 
elevations. Though the buildings in the western half of the site are 
built on steep terrain, they respond to the slope with a terraced 
construction. Buildings with larger footprints are delegated to the 
eastern terrain with gentle slope that are easiest for development. 
This allows buildings and their users to engage more closely with 
nature with minimal negative impact to the natural environment. 

Early Adopter Scenario #1
Scenario B proposes a “clustered” design. Buildings are grouped 
by use, comprising clusters. Each cluster is organized around a 
courtyard. The courtyards are frequent and suggest the largest 
land allotment for landscaping among all scenarios. Land devel-
opment leverages more of the site while placing 50% of footprint 
on the flat areas. The buildings range from one story to high-rise 
and their placement is dispersed. An East-to-West direction axis 
connects the gateway, public, and private territories.

Guiding Principles For Campus Design
Sky View Factor - low buildings allow 
more sky view 

Annual Energy Demand: 25M kWh

Solar Potential 
(50% of roof area): 
3.4M kWh

PV Generation / 
Consumption = 
14%

Green Space Coverage in clusters to 
allow for distributed rain water collection 
and reuse

Building footprint relative to slope (Tier 1 
is gentle slope, Tier 3 is steep slope. 

Building footprint relative to slope (Tier 1 
is gentle slope, Tier 3 is steep slope. 

Transit connections around campus.
Shenzhen City, with 5km and 1km study areas outlined in red 
squares.

The eastern portion of the site is flat and was 
previously used for light industry in early 
2000s. The site has been cleared in 2016 in 
preparation for new campus development.
The western portion is hilly and covered in 
lychee trees. 

Sustainability and Resiliency: The campus should be environ-
mentally-conscious and conservation oriented. It will be designed 
to minimize energy use, water use, and waste production, as 
well as support effective and efficient stormwater management.

Connectivity and Mobility: The campus should be de-
signed to achieve a safe environment for multimodal trans-
port, primarily walking and biking. Interconnectivity of destina-
tions and ease of access will be of pivotal concern to network 
and building design. The design will be mindful of the city and 
the surrounding sites, and it will integrate seamlessly into the 
Shenzhen network. Space embedded with ICT will help stu-
dents and faculty connect with counterparts across the globe.

Predictiveness and Efficiency: The campus should be designed 
in anticipation of change and growth. Buildings will support efficiency 
use of space and materials, adhering a “long-life, loose-fit” principle.

Responsiveness and Experience-driven: The GTSI campus 
should be designed in harmony with the original natural environ-
ment, with building placement responding to the shapes and con-
tours of the land. Sensing network will also measure and respond 
to conditions that affect human comfort throughout the campus. 

Early Adopter #1: Clustered development pattern with closer re-
lationship to topography, design at human scale. Adoption of en-
ergy and AV technologies, and low impact development.

Early Adopter #2: Decentralized development pattern with clos-
er relationship to topography, design at human scale. Adoption 
of energy and AV technologies, and low impact development.

Client requested three proposals for the campus, which is to be 
built in the next 3-5 years. 
We propose two campus design alternatives to the Early Adopter 
scenario. The Non-Adopter Scenario A (next page) follows ex-
isting policy and regulations that prohibit any development over 
the terrain, and only allow campus buildings to be placed on the 
Tier One flat area. The two alternative scenario B & C depict Ear-
ly Adopters, setting only 50% campus buildings on the Tier One 
area, and allow the rest of 50% campus buildings to creatively 
engage with the natural terrain and optimize natural resources 
based on landscape and water systems. 
Infrastructure systems and technological innovations, including 
next generation solar and onsite waste-to-energy production, au-
tonomous vehicle infrastructure, and digital twin for facility man-
agement and remote education will layer on top of design deci-
sions made in the next two-three years.

Current high-density and compact development in Shenzhen 

Annual Energy Demand: 28M kWh

Solar Potential (50% 
of roof area): 2.9M 
kWh

PV Generation / 
Consumption = 
11%

Green Space as linear park moving from 
east to west campus.

Sky View Factor - more open sky view 
allows better visual quality and reduce 
urban heat island effect
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Geodesign Approach for Smart 
Resilient Campus
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Enhanced Conservation

Storm Management Systems

Responding to Terrain

Pocket Parks

Scenario A follows existing policy and regulations in Shenzhen 
and minimize development on topography with sleep slope. This 
arrangement results in the concentration of ninety percent of re-
quired development within a limited location of the flat but lowest 
elevation land to the east, and may cause environmental and so-
cial consequences.
Embracing a compact urban design, the dense arrangement 
matches that of neighboring developments. Visual connectivity 
is maintained in all directions, with significant vantage points and 
long sightlines from upper levels. Podium and sky cloud walk-
ways between buildings connect spaces and uses.

Non-Adopter Scenario

Gigatech Platform and 
Multi-Disciplinary Design Op-
timization (MDO) approach in-
tegrates over 50 technologies 
to find synergies that improve 
the quality of life, human wel-
fare, and the environment by 
providing design guidance 
for integrated sustainable 
and resilient infrastructure.

Integrated Resilient Campus Infrastructure Systems Smart Roads And Autonomous Vehicles for Safety, Mobility, and Health

Collaboration FrameworkCollaboration Framework
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Based on energy demand sim-
ulations for each building on the 
campus, we create design op-
tions for system combinations to 
supply the energy, heating and 
cooling needs of the campus. 
Diagram on right shows one op-
tion: a microgrid with a PV Sys-
tem (160 kW) and Gas Turbine 
(270 kW) Supplying Feeder.
The options are ana-
lyzed based on both wa-
ter and energy performance.

Construction
GC
(General Contractor)

Concept Planning: 
Campus Master Plan Design  
Campus Systems Research

Phase 1
2018.08 – 2018.11

BIM for project
life cycle

Phase 2
2019

Phase 3
2020-2021

Campus Performance Goals
- Eco Campus Design
- Net Zero Energy and Discharge
- Smart Commons

Research Questions 
addressed by participating 
centers, faculty and students

System Scale

Smart City Industry

Campus
(campus infrastructure 
systems)

Smart Commons
(pilot project)

Building system 
(programs, spatial 
requirements, eco 
buildings)

Personal system 
(Users and portable 
device)

Operation
GTSI

How does the research contributes the goal?

Research Design
Research Schedule & Budget 
alignment with Project milestones

Near zero energy building
modeling

How do the goals drive individual research design?

Time process

Phase 4
2021-2022?

Geodesign –
GIS data analytics

Robotics and urban
automation

Zero discharge 
sponge campus

Campus IoT and
data analytics

Campus learning and 
Interactive computing

Decentralized 
energy generation

Smart mobility and 
AV infrastructureGigatech infrastructural 

system planning

Design 
Architecture Design
Infrastructure Engineering

Construction delivery and 
monitoring

Biomimicry and eco 
campus design

Quick generations for campus 
design alternatives + 
Initial performance evaluation 

Integration of campus infrastructure system through collabora-
tion of different laboratories in GT.

Components of resilient cam-
pus infrastructure systems:

Examples of the types of engi-
neering analyses and optimi-
zation conducted to evaluate 
infrastucture system options.

Non-Adopter: following typical Shenzhen development patterns and 
mechanically adhering to regulations of not disturbing topography.

The Georgia Institute of Technology College of Design team orga-
nized a co-design and research collaboration process for prepar-
ing the Shenzhen campus concept plan that integrates campus 
design and engineering systems. The co-design process includ-
ed two coupled components: an urban design workshop to ex-
plore design scenarios to test spatial arrangements and energy 
resilience performance, and research collaboration with laborato-
ries from sustainable systems, civil and environmental engineer-
ing, digital building, and building construction to explore poten-
tial interactions among system designs and design optimization. 
Combining research and teaching the GTSI conceptual design 
process involved multiple stakeholders from university adminis-
tration, research faculty, and graduate students to solidify the vi-
sion, goals, principles, and technologies to apply to this campus.

We propose an iterative process that steps through generation 
and analysis of Form Models, Flow Models, Complex Systems, 
and Design Scenarios. The Form Models are representations 
of campus context and design. Flow Models are representa-
tions of infrastructure systems and their networks. We explore 
the interrelationships and interdependencies through model-
ing the campus as Complex Systems. Through this process 
of understanding the site, designers generate design scenar-
ios through anticipatory, participatory, optimization, and con-
straining approaches. The cycle is iterative to achieve the key 
criteria for resilience, mobility, human experience, and cost. 

Comprehensive road and on-
board technology for Auton-
omous Vehicle Infrastructure 
can be implemented and tested 
at GTSI campus and extending 
to the university town area to 
the north and west of campus.

Artificial Intelligence (AI) also 
helps to automatically detect 
and classify roadway asset 
health and safety conditions at 
the speed of vehicle movement.

3D and 2D imaging technolo-
gies are used to detect paved 
and unpaved roads, mark-
ings, traffic, traffic signs, light-
ing, trees, etc. Roadway digital 
mapping enables innovative 
applications in road safety, 
maintenance, sustainability 
and resilience. 

Research and testing goals:
• Future transportation infrastructure that supports safe and healthy 

mobility of pedestrians, bikers, drivers, and autonomous vehi-
cles at different scales of the transportation network: GT-Shen-
zhen Campus, University Town, and Shenzhen Nanshan District.

• Smart infrastructure and mobility that supports innovations 
in the interactions between road infrastructure and pedes-
trians, bikers, scooters, drivers, and autonomous vehicles.

Participants and Contributors

Ecologically Sustainable Planning

Non-Adopter: 2035 Non-Adopter: Performance Analysis
Building footprint relative to slope (Tier 1 
is gentle slope, Tier 3 is steep slope. 

Annual Energy Demand: 24M kWh

Solar Potential 
(50% of roof area): 
1.4M kWh

PV Generation / 
Consumption = 
6%

Green Space Coverage maximized over 
western hills. Green space in East cam-
pus allows for some infiltration and addi-
tion of underground storage.

Sky View Factor - Skyview between 
buildings is limited

Methodology
500m


