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ABSTRACT

A guide to constructing Residential House Roofs in

St. Vincent & the Grenadines to sustain hurricane winds

by

James Calton Campbelle

Tunghai University, 2019

Taichung, Taiwan

The most vulnerable part of a house when a hurricane is 

approaching is the roof and it is the part that is easily and often 

get the most damage. When a house roof is damage by a 

hurricane, all of the other components of the house becomes 

expose to the strong winds of said hurricane. The goal of this 

research paper is to have a guide to constructing Roofing System 

for Residential Houses in St. Vincent & the Grenadines to 

sustain hurricane winds and will base on the St. Vincent and the 

Grenadines Building Code and Guidelines (SVGBCG).
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Saint Vincent and the Grenadines is a country in the Lesser 

Antilles island arc, in the southern portion of the Windward Islands, 

which lies in the West Indies at the southern end of the eastern border of 

the Caribbean Sea where the latter meets the Atlantic Ocean. 

The sovereign state is also frequently known simply as Saint Vincent.

Its 389 km2 (150 sq. mi.) territory consists of the main island 

of Saint Vincent and the northern two-thirds of the Grenadines, which are 

a chain of 32 smaller islands including Saint Vincent. Some of the smaller 

chain of islands which as known as the Grenadine Islands includes those 

that are inhabited: Bequia, Mustique, Union Island, Canouan, Palm 

Island, Mayreau, Young Island and those that are uninhabited: Tobago 

cays (Includes Petit Rameau, Petit Bateau, Baradal, Petit Tabac and 

Jamesby), Petit Saint Vincent, Baliceaux, Bettowia, Quatre, Petite 

Mustique, Savan and Petit Nevis. Most of Saint Vincent and the 

Grenadines lies within the Hurricane  Alley.

RESEARCH LOCATION

Saint Vincent & the Grenadines

4



5

R
E

S
E

A
R

C
H

 L
O

C
A

T
IO

N

3
8
9

k
m

2

(1
5
0

sq
.

m
i.

) 

S
a
in

t 
V

in
ce

n
t

a
n

d
 t

h
e

G
re

n
a
d

in
es

(3
2
 I

sl
a
n

d
s)



Ta
ic

h
u

n
g

 C
it

y
(T

a
iw

a
n

)

St
. V

in
ce

n
t

&
 t

h
e 

G
re

n
a

d
in

es

P
o

p
u

la
ti

o
n

2
.8

 M
ill

io
n

Po
p

u
la

ti
o

n
1

1
0

 T
h

o
u

sa
n

d

A
re

a
: 2

2
1

5
 k

m
2

A
re

a
: 3

8
9

 k
m

2

6



Introduction / Current Discourse

INTRODUCTION

The Year of 2017 was called the year of hurricanes because within 

the time frame of two (2) months in August and September 2017, St. 

Vincent and the Grenadines as well as other Caribbean islands were badly 

affect by three (3) hurricanes named Irma, Harvey and Maria all of which 

were category 4 and 5 that carried wind speed from 210 and more 

kilometer per hour (KPH).  Data gathered from local television and print 

media suggested that loss of roof is one of the main effects of the passage 

of hurricanes in St. Vincent and the Grenadines. Notably, and article 

obtained from the I-Witness News website informs that, in St. Vincent 

and the Grenadines the way in which most residential buildings were 

affected were by the loss of their roof.  A staggering 60% of the roof 

that were damage or completely removed, occurred when the 

hurricane exceeds Category 2.

Hurricanes are ranked as the second most expensive of all-

natural disasters world wide and represent over 40% of financial 

loses from its occurrence.  In the history of St. Vincent and the 

Grenadines, hurricanes are currently the costliest disaster, and base 

on that history it also indicated that hurricanes winds is the major cause of 

damages to property. S.V.G is very small island located between the 

North Atlantic Ocean and the Caribbean Sea, its is very vulnerable to 

incoming hurricanes on a yearly basis during the hurricane season.

7



The aftermath of 3 hurricanes in 2017
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Statement of Problem

Objective / Goal of Research 

St. Vincent and the Grenadines is geographical located in area that 

is susceptible to hurricanes between Category 1 to 5.  As a consequence, 

during the passage of a hurricane many homes lose their roof due to the 

fact that the current roof design of most residential houses are not able 

to withstand the winds of hurricanes that exceeds Category 2 status. 

The objective / goal of research is to develop a hurricane roofing 

system that will be able to sustain the extreme wind power during a 

hurricane in accordance to the St. Vincent and the Grenadines building 

code and guidelines (SVGBCG).

9

Firstly I studied the current reason that causes the roofs to fail 

during a hurricane, then I went through a series of case studies to figure 

out how this situation can be dealt with. After that I selected a site where 

the problem is being face. Then thirdly after accessing the information 

and analysis from the research, I will propose a guild and solution to help 

solve the current issue. 

The collection of the for this research were obtain through one on 

one interviews with construction companies, architectural firms and local 

house owners as well as reading of articles from local media houses.

Methodology



Final Medium / Intervention Proposition

In order to meet the goal of this research , the following comprehensive 

development plan and procedure would be established.

➢ Determine a roofing system for residential houses that will be most 

effective against hurricane winds in St. Vincent and the Grenadines.

➢ Determine of a design or concept of a roofing system that will be in 

accordance to the St. Vincent and the Grenadines Building Code and 

Guidelines (SVGBCG).

➢ Propose a potential connection

Research Questions

➢ What is the structural problem contributing to the loss of roof for 

residential houses in St. Vincent and the Grenadines when hurricane 

winds exceeds category two status? 

➢ Which roofing designs or style and materials would be best suitable 

to withstand hurricane winds exceeding category 2 in St. Vincent and 

the Grenadines?

➢ To what extent will the integration of my research support residential 

houses from losing their roof through the passage of hurricanes in St. 

Vincent and the Grenadines?

10



Design Requirements

The roof design in this research will be in accordance with the 

provisions of the St. Vincent and the Grenadines Building Code and 

Guidelines (SVGBCG). All Materials that will be use in this design, can 

be purchase locally.  

The designs should have a shorter eave, with the ring beam rising to 

touch the covering of the roof, this will lessen the potential of wind to get 

up under the roof and lift it off and choice of finish materials.

Conducted Interview

RESEARCH

Interviews were conducted with three (3) construction companies, 

two (2) architectural design firms and house owners, some of the reasons 

given for the lost of house roofs during hurricanes are:

➢ Slope/Pitch (Low level roofs) - 20°or less

➢ Long eaves - More than 1ft 6 (45cm)

➢ Inadequate Materials - Rafters and batters far apart / not enough

➢ Method used to attach galvanize to the roof frame - Using nails 

instead of roofing screws

➢ Joining of rafters to ring beam - placing of rafter on top ring beam 

instead of inside with steel

These are relatively cheaper to build.

11
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Reasons for having long eaves

Long Eaves

Reason for Long Eaves

1. Persons shade from the sun

2. Keep Interior cool

3. Capture of Rain water

13



Conducted Interview

Gable Hip

Survey questions about roof style

Which roof type last longer in a hurricane?

ANS: Hip

For the destroyed roofs, how many percentage were hip and how many percentage 

were gable?

ANS: Hip - 25%, Gable - 75%

For the destroyed roofs, how many percentage were high slope and how many 

percentage were low slope?

ANS: High - 33%, Low - 67%

During category were most roofs destroyed?

ANS: Category 3 (178 - 209 kph)

14



Florida’s Home Shapes And Roofs That Hold Up Best In Hurricanes

According to a researcher at New Jersey Institute of Technology (NJIT). Civil 

engineer Rima Taher, PhD, special lecturer in the New Jersey School of 

Architecture at NJIT. She spent two years examining the findings of research centers 

that have studied the best designs and construction materials and methods needed to 

withstand extreme wind events and hurricanes.

Wind researchers at the Center for Building Science and Technology (CSTB) in 

France, researched and tested reduced-scale home models at its wind tunnel 

facilities, and developed a prototype of a "cyclonic" or hurricane-resistant dwelling. 

Taher cooperated with the CSTB wind researchers, working on the structural aspect 

of the home's design.

That design eventually became an elevated structure of a square plan form on an 

open foundation. The home had a hip roof and was equipped with a central shaft 

with aerodynamic features designed to reduce wind forces during an extreme wind 

event. Wind tunnel tests at CSTB showed that such a home would be far more 

efficient under high winds and hurricane conditions than a typical structure. CSTB is 

working with a builder to construct a prototype of such a home on Réunion in the 

West Indian Ocean.

Article by

Dr. Rima Taher

New Jersey Institute of 

Technology 

15
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From this work and other studies Taher recommends the following construction 

considerations for homeowners in hurricane-prone regions.

➢ A home with a square floor plan (or better a hexagonal or octagonal plan) with a multiple-

panel roof (4 or more panels) was found to have reduced wind loads.

➢ Roofs with multiple slopes such as a hip roof (4 slopes) perform better under wind forces 

than gable roofs (2 slopes). Gable roofs are generally more common because they are 

cheaper to build. A 30-degree roof slope has the best results than a 20-degree roof slope.

➢ Wind forces on a roof tend to be uplift forces. This explains why roofs are often blown off 

during an extreme wind event. Connecting roofs to walls matters. Stapled roofs were banned 

following Hurricane Andrew in Florida in 1993.

➢ Strong connections between the structure and its foundation and connections between walls 

are good. Structural failure is often progressive where the failure of one structural element 

triggers the failure of another, leading to a total collapse. Connections are generally 

vulnerable but can be inexpensively strengthened.

➢ Roof overhangs are subject to wind uplift forces which could trigger a roof failure. In the 

design of the hurricane-resistant home, the length of these overhangs should be limited to 

50cm.

➢ The design of the cyclonic home includes simple systems to reduce the local wind stresses at 

the roof's lower edges such as a notched frieze or a horizontal grid to be installed at the level 

of the gutters along the perimeter of the home.

➢ An elevated structure on an open foundation reduces the risk of damage from flooding and 

storm-driven water.

4 Panel vs 2 Panels
High Slope vs Low Slopes

Building Connection Long overhang vs Short overhang



Wind Pressure

Wind Pressure
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Wind Lift
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Wind

Wind

High Lift

High Up lift of the wind, put a lot of pressure on the over hang of gable roofs 

Slops around the Hip roofs create less/low up lift from the wind
because there is not enough space to create a hook for the wind 

Wind Lift

19



Short Eave vs 

Wind

Long Eave vs 

Wind

Roof with long overhangs provides opportunity for the winds of the 

hurricane to flow up under the eave and grab the roof around the edges.

Roof with short overhangs lessen the opportunity for the wind to 

get up under the eave and lift it off of the structure.

Wind

WindWind

Wind

20
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TNT Roofing

22

Hip and Pyramid

Roof Details

(Type 2 & 3)

Flat Roof Details

(Type 5)
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Image from chuan song me

Image from chuan song me

Japanese and Korean Style

Chinese Style

Europe and American Style

Image from dnbroofing

Traditional Roof Types Globally

24



Roof Types allowed by the SVGBCG

ROOFING TYPES, DESIGNS AND MATERIALS

Hip & 

Valley Roof

Roof Types

Current Roof Types

Hip Roof

Gable Roof

Gable & 

Valley Roof

Shed Roof

25



Roofs on designs such as these are easily destroyed because the wind enter 

into the indented space, then the only direction the wind can go is up, which 

then leads to the lift of the roofs.

Designs of building which easily looses its roof during a hurricane

House Designs

No space provided for hurricane winds to be trap

26



Roofing Materials used Globally

Roofing Materials

Images from Valley View Roofing 

Roofing Materials

Images from Harrington & Company 

Roofing Materials allowed by the SVGBCG 

Metal Standing Seam Clay Tile

Corrugated Sheet Concrete Tile

27
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ROOFING SLOPES

Roofing Pitch used Globally

Roof Slopes

Roofing Pitch allowed by the SVGBCG 

5 in 12

22.6°

6 in 12

26.5°

7 in 12

30.2°
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“High Slope Roof” VS “Low Slope Roof”

High Slope Roof

Advantages:

• Although walkability is lower with high pitched roofs, overall, they require less maintenance 

and upkeep. This helps offset the slightly higher installation price tag of a high-pitched roof.

• The greater height to width ratio of high pitch roofs allows water to drain easier. This keeps 

moisture and tree rubbish, like branches, from collecting on your roof and causing damage.

• Along with being more aesthetically pleasing in residential areas, higher pitched roofs mean more 

space for attic storage, a second story loft, or decorative gables.

Disadvantages:

• Due to a steeper grade of roof pitch, high pitch roofs are not as easy and safe to access when 

maintenance/inspection is required. This can make maintenance costs a bit higher for high pitched 

roofs. A tradeoff for fewer maintenance calls, compared to their low pitch counterparts.

• High pitch roofs require more shingles to fully cover the roofs’ surface. This means that 

generally speaking, high pitch roofs are more expensive to install.

• With more attic space comes more space to heat and cool. This can mean it is difficult, and often 

times more expensive to keep your home at a comfortable temperature.

Low Slope Roof

Advantages:

• Since a low pitch roof doesn’t require as many shingles, more often than not, a low pitch roof will 

end up being more cost-efficient during installation.

• The lower pitch of the roof means greater walkability. Low pitch roofs are safer and easier to 

access when maintenance and/or repairs are needed.

• Especially for homes in the south, a low pitch roof means a cooler interior. There isn’t as much 

extra space to heat and cool with lower pitched roofs, so it easier to keep your home at a comfortable 

temperature.

Disadvantages:

• Due to the gradual low slope of this type of roof, rainfall will not drain as effectively. This 

may eventually cause leaks and other damage.

• Since the pitch of the roof is lower, it can act as a catch-all for tree limbs and other debris. 

Care must be given so that debris does not collect and thus cause damage.

• The ratio between width and height is much smaller with a low pitch roof. Therefore, attic 

space can be at a premium with a low pitch roof.



Roof Costing and Maintenance

Cost of Roofing

The steeper a roof is, the more expensive to build than the lower roof. It will require specialized 

equipment and it is riskier on the workers. Scaffolding is required when dealing with steeper roofs, adding 

to the cost.

The slope will also affect the amount of roofing materials used. Steeper roofs for example, require more 

shingles than flatter roofs. It takes much more time and expertise to construct.

Maintenance

While steeper roofs are more expensive to install, they tend to be much cheaper to maintain and 

Repair. The steeper slope allows much better water drainage, leading to less damage over time. Flatter 

roofs on the other hand do not drain well and therefore and more prone to water damage.

Roofing Materials

The slope of the roof will also have an impact on the roofing material to be use.

Flat or very lightly sloped roof cannot be roofed with shingles because the lack of pitch means the 

shingles do not drain water fast enough. This will easily lead to damage. Flat roofs require a roofing 

technique that is water proof. Gravel and tar become a better alternative for flat or nearly flat roofs.

Front Elevation Right Elevation

Roof
Isometric

View

Isometric

View
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TOTAL - $21,935 ($255,253 ntd)

32

Cost to Build

ROOFING MATERIALS

Quantity Description Rate Price

55 5/8” Groove ply $      125.00 $     6,875.00

55 2” x 6” x 16’ dtyp $        54.00 $     2,970.00

35 Galvanized Sheets (@ 16ft) $      152.00 $     5,320.00

13 Ridging (@ 10ft) $        69.00 $        897.00

35 1” x 4” 18’ R.T.P.P $        26.00 $        910.00

10 1” x 10” x 18’ D.T.Y.P $        65.00 $        650.00

3 2 x 6 x 20 dtyp $      120.00 $        360.00

700 Screws $          0.45 $        315.00

50 Nails (lbs) $          6.00 $        300.00

Total (xcd) $   18,597.00

Total (ntd) $ 216,409.00

Cost to Maintain or Repair

ROOFING MATERIALS

Quantity Description Rate Price

10 5/8” Groove ply $      125.00 $     1,250.00

10 2” x 6” x 16’ dtyp $        54.00 $        540.00

5 Galvanized Sheets (@ 16ft) $      152.00 $        760.00

2 Ridging (@ 10ft) $        69.00 $        138.00

5 1” x 4” 18’ R.T.P.P $        26.00 $        130.00

2 1” x 10” x 18’ D.T.Y.P $        65.00 $        130.00

1 2 x 6 x 20 dtyp $      120.00 $        120.00

200 Screws $          0.45 $          90.00

30 Nails (lbs) $          6.00 $        180.00

Total (xcd) $     3,338.00

Total (ntd) $   38,844.00

High Roof (30.2°)
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ROOFING MATERIALS

Quantity Description Rate Price

50 5/8” Groove ply $      125.00 $     6,250.00

52 2” x 6” x 14’ dtyp $        50.00 $     2,600.00

30 Galvanized Sheets (@ 14ft) $      144.00 $     4,320.00

10 Ridging (@ 10ft) $        69.00 $        690.00

30 1” x 4” 16’ R.T.P.P $        21.00 $        630.00

6 1” x 10” x 16’ D.T.Y.P $        60.00 $        360.00

3 2 x 6 x 18 dtyp $      112.00 $        336.00

500 Screws $          0.45 $        225.00

45 Nails (lbs) $          6.00 $        270.00

Total (xcd) $   15,681.00

Total (ntd) $ 182,477.00

Low Roof (22.6°)

ROOFING MATERIALS

Quantity Description Rate Price

25 5/8” Groove ply $      125.00 $     3,125.00

25 2” x 6” x 14’ dtyp $        50.00 $     1,250.00

15 Galvanized Sheets (@ 14ft) $      144.00 $     2,160.00

5 Ridging (@ 10ft) $        69.00 $        345.00

10 1” x 4” 16’ R.T.P.P $        21.00 $        210.00

2 1” x 10” x 16’ D.T.Y.P $        60.00 $        120.00

3 2 x 6 x 18 dtyp $      112.00 $        336.00

400 Screws $          0.45 $        180.00

30 Nails (lbs) $          6.00 $        180.00

Total (xcd) $     7,906.00

Total (ntd) $   92,000.00

TOTAL - $23,587 ($274,477 ntd)

Cost to Build

Cost to Maintain or Repair



Good Roof Connection

The connection between the roof and wall is a major point in designing and 

construction of a building. If the roof isn’t connected properly to the walls, the roof 

can get rip off easily during a hurricane and that will cause weakness in the walls and 

also expose the interior of the building to severe damages, and in result of that, it can 

cause the building to collapse.

Roof & Wall Connection

34



1.5cm 
Steel

1.2cm 
Steel

15cm 
width

Concrete

ROOFING CONNECTION

Past & Current Roofing Connection

5cm X 15cm Rafter

2.5 X 10cm 
Battens

5cm X 15cm 
Wooden Ring Beam

2.5 X 20cm
Fascia 
Board

15cm
Block Wall

Metal 
Brace

Metal 
Sheetin

g

1.5 cm
Ply Board

...
.

.
.

. .

. . . .

Screw
s

Connection #1

Traditional Roofing 

Connection

Connection #3

Current Connection

Connection #2

Past Connection
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Base on the information gathered  during this research, one possible solution is 

to integrate the structural system and the architectural elements into a single building 

system which will reduced the number of inter-component connections.

The roofing systems proposed are to promote hurricane resilience of buildings 

and the system is designed to satisfy SVGBCG requirements. The proposed system is 

not only improved structurally to resist extreme winds during hurricanes, it is also 

environmentally sustainable, durable and low maintenance. All these attributes were 

achieved with an innovative combination of two or three existing roof designs or 

types, which are, pyramid, hip and flat roofing type. The new roofing system is 

designed to withstand winds up to category 5 hurricanes.

CONCLUSION

Summary 

Pyramid Roof

Hip Roof

Flat Roof

40

single building system



Conclusions 

Issues noted during Research:

➢ Most home owners prefer long eaves for: 1. Shade, 2. Water drainage

➢ Roofs with long eaves are far easier to be lift off during a hurricane.

➢ More than 60% of damages houses had low sloped roofs.

➢ Insufficient materials are being use during construction.

➢ Some roofing materials are not durable for strong hurricane winds.

➢ House designs with indented spaces creates potential for wind to circulate and lift. 

➢ Roof to walls need to have a stronger connection.

41



13cm slab on damp 
proof coursing on 5cm 
sand blinding on 15cm 

compacted hardcore on 
compacted earth hill

Ring Beam

Footing

PROPOSAL
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Footing

Drawn by Author

Concrete
Binding

Block Wall

1.5 x  #4 Steel

1.2cm Steel

1.5cm @30

S - 1:20

S - 1:35

Ridge Joinery

5cm X 15cm Rafter

2.5 X 10cm Battens
Screws

Metal 
Sheeting

1.5 cm
Ply Board

5cm X 20cm Ridge

S - 1:25
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Design

Drawn by Author

Type 2

Type 3

Proposed Design #1

Roof Type

2 & 3

Proposed Design #2

Roof Type

2 & 3



Design

Drawn by Author

Proposed Design #4

Roof Type

2, 3 & 5

Type 2

Type 3

Type 5

Proposed Design #3
Roof Type

2 & 3

Type 2

Type 3
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Building Process of joinery.     

1. During blocking process insert 1.2cm steel 60cm apart vertically between 

blocks, which will later be use to connect to the rafter steel. 

2. Boxing of Ring beam with steel work inside (25cm x 25cm)

3. Ridge - 5cm x 20cm

4. Rafter - 5cm x 15cm (60cm apart on center)

5. Ply board - 1.5cm x 122cm x 244cm

6. Battens - 2.5cm x 10cm (60cm apart on center)

7. Finishing materials 

8. Ridge cap

Place rafters on top of boxing prepared for casting of ring beam. Punch hole in 

each rafter, then insert ½” steel in punched hole. Tie 1.2cm steel to beam steel 

using 0.9cm stirrups. 
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Future Research 

The first line of defense during a hurricane is the building exterior. 

The same concept used in this study can be implemented in creating an 

innovative building structure, which will include both the roof and walls. 

Therefore, a future research can be developed using this same concept, to 

create stronger walls to protect buildings from other natural disasters. 

Also, the proposed roofing system can be used in other countries that is 

facing the similar issues during a hurricane. Therefore, it would be good 

to develop this system, not only for roofing but also for the entire building 

frame structure. 
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Experimental Design Studio

To analyze and critically apply determinations 

of Anthropocene responding to the alternative 

way of architecture, precinct and urban 

designs base on new knowledge in describing 

the momentous shift in Earth’s operating 

systems and land use functions and urban 

spatial qualities. 

Project Location:

Taichung Port

Directed by:

Kuowei Chiu

Group Members:

Zhaoyang

James Campbelle

Kezia Yemima Aprilia

Mingwei Cai

Hana Li
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Wuqi is a small town that was  developed 

from the year 1978 when the Taichung Port 

completed.

It has a special definition in the development 

process and is critically linked to the coastline 

railway and the West Coast port process. 

In the future, it will develop into a coastal city, 

of the developing Taichung city. 

In the process of 2050, how to deal with 

possible threats and opportunities? how to 

become a strategically positioned city? And 

how to deal with the relation between airport, 

Qingshui, Shalu, Longjing district and Wuqi

area?
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Research Topic:

Plastic Pollution

Directed by:

Kuowei Chiu

Project Title:

The Micro-Plastic Filtration Device

Biomimicry Challenge

Cross-disciplinary module is established to 

explore, discover, redefine and co-create for 

attempts to solve critical problems through 

design innovation for future environment in 

the epoch of Anthropocene. Biological 

intelligence will be scientifically analyzed and 

strategically translate into design actions of 

bio-intelligibility by the biomimicry approach. 

Group Members:

James Campbelle

He Jhong-Xian

Chiu Yi-Ling

Meng Yan-Zhen

Cai Yi-Jun



62

v



63

Base of research

Micro-Plastics

Plastic pollution, specifically microplastics, are becoming a major concern to marine 

life and freshwater environments. As we know Plastics are indigestible and non-

biodegradable and once it is produced, it is not possible to get rid of it in any way. In the 

world today majority of the world’s plastics either end up in the garbage, rivers, and 

then eventually end up in lakes and oceans. Microplastics exist everywhere especially 

on beaches and deeper waters. Micro-plastics are so tiny that it is often mistake for food 

by the marine animals. Once micro-plastics are consumed by marine animals, it then 

make its way to humans through ingestion or respiration.  The best way to deal with this 

issue of micro-plastic is to control micro-plastic remains by properly handling it 

thorough treatment of wastewater. 

Something that most people don’t realize about micro-plastics is that, it is everywhere 

even though some of it we can’t see with our naked eyes. A lot of which is coming from 

the household, from items that we use on a day to day basis. Sometimes we use these 

items several times in a single day and it gets flush down the wastewater drains without 

we even knowing and it makes it’s way to the rivers and ocean.
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Some Household Contributors of Microplastic  

❖ Detergents and Disinfectants

❖ Toothpaste and Tooth Brush

❖ Clothing

❖ Tea bags

❖ Facial Scrubs

❖ Face Wash

❖ Wet Wipes
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Nature’s Inspiration (Peacock Worm) 

Nature’s Inspiration (Salps) 

Nature’s Inspiration (Basking Shark and Paddlefish) 
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The Micro-Plastic Filtration Device

The team choose to design a filter for the household drains, more 

specifically for the Washing Machine Wastewater and Wash Sink 

Wastewater. 
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Current design

Future design

Wash Sink Wastewater
Washing Machine

Wastewater

Other usageDrinking water

Further Research

BIBLIOGRAPHY
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The Team

Our team is made up of 5 students, we are students at Tung-Hai University in Taichung 

City, Taiwan. We are from two different departments in the university. Our team is 

made up of Architecture and Life Science students. The advisor for our teams was 

Kuowei Eleazar-Godfrey Chiu. The Team Leader Name is James Campbelle, he is from 

St. Vincent and the Grenadines and currently living in Taiwan pursuing his Studies in 

Architecture. The other 4 member of the Team are Taiwanese. 

During the course of this challenge we learn a lot about how damaging plastics are to 

the environment, animals and even human body and also how plastics plays a role in 

current situation we have at hand with climate change. Our research was base on 

microplastics and we found out that a big contributor of microplastic is household 

items. After our long research and brainstorming, we came up with the idea of 

designing a special kind of filter. This is how the “The Micro-Plastic Filtration Device”

was born. 
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Research Seminar on Space Syntax

There are three major viewpoints in space 

syntax approach: immaterial and void spaces, 

scientific and quantification, phenomenology 

and social outcomes tendency. The training goal 

of this lecture is to facilitate the student's 

professional knowledge of parametric thinking 

to analyze social spatial issues and to 

strengthen student's professional ability to 

parametric making on spatial and form design 

through a combination of various parametric 

tools

Project Location:

Wuqi District & Taichung Port

Directed by:

Simon Shu

Group Members:

James Campbelle

Zhaoyang
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Choice R500

Only a small portion of the public road 

have a lot of traffic, this is because 

most of the primary roads all lead to 

that section of the secondary road

This section of the road is green 

because, this is the route that most of 

the industrial and port workers take on 

a daily basis.

This road called 

Aofeng Rd. is green 

because, this road is 

use to connect Wuqi

District and Taichung 

Port to Qingshui

District and Taichung 

Airport

Zhongshan Rd. is 

green because this 

is the road that runs 

along side the 

Railway track in 

Wuqi District and 

Shalu District

Integration HH

These roads are the most frequent 

used roads in this location

The roads that are 

color yellow are the 

roads that is being use 

daily, mostly by the 

residents in this area.

These two roads are being use 

mostly by the industrial and Port 

workers
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Two commercial Spaces located in our Site.

Proposed space for relocation of the Commercial Area
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Parametric Design for Performative Architecture

This course is a combination of design 

workshops and seminars. Students will explore 

the potential of high-performance architecture 

by means of parametric design, digital 

fabrication, and material computation. As 

contemporary architects have been adopting the 

emerging digital technology in the process of 

crafting our physical environments, the 

techniques (know-how) and philosophy (know-

why) toward more effective and efficient 

architecture become critical for young designers

Project Location:

Unknown

Directed by:

Hao-Hsiu Chiu

Group Members:

James Campbelle
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A spider can more easily repair a web rather than having to 

entirely rebuild it after every single impact from a bug, twig, 

or strong wind. For a spider, taking extra time to design a 

web means saving energy down the road.
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3D Printed Model
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1. Beyond Bauhaus: Proto Typing The Future

2. Kaira Looro Architecture Competition

Advanced Design Topics (1): Future Cities

International Design Competitions

Projects:

Directed by:

Kuowei Chiu

Group Members:

Guan Puyang

James Campbelle

Mingwei Cai
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1. Beyond Bauhaus: Proto Typing The Future
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2. Kaira Looro Architecture Competition
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