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SUMMARY

Coral Gravel, oyster shells and acacia are natural environmental wastes accumulated in
Penghu for a long time. Until now, from the Baikeng ash kiln in Penghu to the Penghu
Gardens, we can still see the footprints of the use of coral stone as a construction material.
However, with the introduction of low-priced cement, the policy of banning quarrying and
the impact of global warming, the large amount of coral gravel piled up on Penghu beaches
has become another environment issue.

This study takes the street house at No. 32 Minzu Road, Magong City, Penghu County and
the old house of Boteng in Chihkan as an example, analyzes the use demand, spatial
characteristics and life cycle of the local historical street house and the coral stone house,
discusses how to use coral gravel, oyster shells and acacia as raw materials, make alkali-
excited circulating slurry through the principle of alkali excitation, and how to combine the
modular frame system to re-install it in the site by down cycling and upcycling. It has
become a new type of facade, compartment and furniture system, which can be
disassembled and replaced while taking into account different life cycles

Through this study, the researchers hope to make Penghu Minzu Road and Chihkan Base a
pop-up center for the display of recycled materials in Penghu, and reapply the recycled

slurry filling material and frame system to contemporary architecture.
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INTRODUCTION

The unique geographical location and climatic characteristics of Penghu Island have
shaped the unique local culture of Penghu, and in the past, due to geographical barriers and
underdeveloped transportation, Penghu developed a self-sufficient lifestyle: fishing for a
living, but also living by the sea. In this spatial environment, the Penghu people gradually
developed a set of ash kiln industry using seaside clay as building materials and sand as
raw materials, and from 1948 to 1965, it was the peak period of Penghu lime export to
Taiwan. Due to the rise of the cement industry, lime sales shrank significantly, almost
stagnated after 1973, and ceased to operate completely after 1997.

Coral gravel is the mixture of coral reef fragments and shells. Recently due to the impact
of global warming and the government's mining ban, the accumulation of coral gravel in
Penghu Beach has been serious, as well as oyster shell accumulation and acacia abuse.

This paper considers relations with Taiwan from the perspective of outlying islands and
responds to the environmental impact of global warming and the revitalization of outlying
island space through the perspective of circular economy.

MATERIAL AND METHODS

Modern buildings mostly use cement as the main construct material because cement brings
high economic benefits and low cost, can be effectively produced in large quantities, but
cement in the cementation process emitted carbon dioxide has accelerated global warming
caused by ecological damage, in terms of manufacturing, because of low cost also led to
building manufacturing without much breakthrough, while continuing to destroy natural
resources.

The alkali excitation circulating slurry is a kind of low hydration heat slurry, using
environmental residues as bone materials, and its finished products can develop structural
systems with different strength and toughness with different proportions.

Taking the three major local environmental residues of Penghu as the main bond material,
this attempt is made to solve the problems of coral gravel accumulation caused by the
strong northeast monsoon in winter, the abandonment of a large number of oyster shells,
and the large-scale breeding of exotic acacia.



RESULTS AND DISCUSSION

(1) The reuse method of environmental residues in Penghu and the structural system of
intervention space

The excess coral gravel, oyster shell and acacia in Penghu will be recycled in a low-
carbon, environmentally friendly and sustainable way, retaining the texture and texture
of its original materials, and re-intervening in the incomplete state of the current
situation in the form of building materials, filling materials and furniture.

(2) Coral gravel- wood slurry provides light weight and higher toughness for building
material filling

In the alkali excitation experiment, the structural strength of 112.31kgf/cm2 can be
reached in the alkali excitation experiment, and at the same time, because the wood
chips have the characteristics of water absorption and water retention, the working
performance is more convenient when pouring complex patterns.

(3) The slurry unit breaks through the limitations of unit stacking and watering

In the past, the traditional construction methods of Penghu were vegetable houses and
ash kilns stacked with stone, which required more manpower and technology, and at
the same time was an indisassembleable structure, which was limited by the size of the
materials themselves during the construction process. In this study, the spatial
framework is used as a mutual structural system between materials, which is not
limited by material space, and breaks through the original scale in watering, from small
furniture units to large fagade units

(4) To explore the variability of the slurry frame system of vertical street houses and
horizontal open sites

Taking the most common street houses and single-family bases in Taiwan as an
example, the slurry frame system focuses on vertical and horizontal variability, which
can be combined with the structural composition of the original building to form a
design that echoes the material and structure.

(5) The pop-up fashion of the disassembleable unit and the possibility of future
intervention in other bases



The materials at the construction site are upgraded and recycled by dry construction,
and temporary structural facilities are constructed in conjunction with local activities,
which is more convenient and accurate in construction because the materials are
molded. Due to its disassembleable characteristics, this system can also be applied to
other bases.

CONCLUSION

This thesis emphasizes "local materials”, "local design” and "local manufacturing” based
on design thinking from a local perspective. Through the perspective of sustainable
circulation, it responds to the environmental impact of global warming and the
revitalization of outlying island space. I hope that through the new tools, more people will
be able to participate in research, and they can return to the place and rethink their lives.
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fE2-1-1 & 0%

https://builtoffsite.com.au/news/low-carbon-concrete/ https://www.wowlavie.com/article/ae2100387

https://megaton.smartweb.tw/index.php?module=product&mn=1&f=content&tid=35446 https://www.pinterest.fr/pin/478085316671668214/

https://upload.wikimedia.org/wikipedia/commons/b/ba/Le_Dynasty%2C_15th_Century https://www.team20map.com/art_works/1207

%2C_Brick_and_Mortise_%26_Tenon_Construction_%289738938866%29.jpg



https://megaton.smartweb.tw/index.php?module=product&mn=1&f=content&tid=35446
https://upload.wikimedia.org/wikipedia/commons/b/ba/Le_Dynasty%2C_15th_Century%2C_Brick_and_Mortise_%26_Tenon_Construction_%289738938866%29.jpg
https://upload.wikimedia.org/wikipedia/commons/b/ba/Le_Dynasty%2C_15th_Century%2C_Brick_and_Mortise_%26_Tenon_Construction_%289738938866%29.jpg
https://www.wowlavie.com/article/ae2100387
https://www.pinterest.fr/pin/478085316671668214/
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HANDS ON / Tejo Remy & René Veenhuizen

RPEEIBAE 2 KA R - RS AT ESH BB - FeENI A NEZIR

[E2-1-2 #EpeEEHEZ  hitps://www.dezeen.com/2010/03/18/concrete-chair-by-tejo-remy-renee-veenhuizen/

Janwillem Van Maele / Mass Il

IRFHEA AR AR ST AR L - SIS H o B A s A e

oo —

[El2-1-3 faT-BEJoiHE https://www.dezeen.com/2010/09/01/mass-iiii-by-janwillem-van-maele/
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GU2787 Apartment Building / Argtipo + SCANW Args
SIS R S PR P s R A+ - K7 e Pk BRI S TR B B R AE T8 - BT
[EEf S

— oo

[E2-1-4 & T-EITHE  https://www.archdaily.com/880815/gu2787-apartment-building-argtipo-plus-scanw-args

Brick Pattern House / Alireza Mashhadmirza
ZEEFRFEE - S 1A 2375 (H4HEE - NS Ry 23 HEEBR -~ 23 SRV A B - 23
ShEPRA 23 FIERESE . B EA — (BRI RERAL E R TT H

[E2-1-5 MEEE%H T2 https://www.archdaily.com/298353/brick-pattern-house-alireza-mashhadmirza
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Colegio de las Teresianas / Pich Architects

(5 PR A B ahT - (EAHASAT IR E - HA R PRl m] 28

[E2-1-6 4HAFERFE  https://www.picharchitects.com/portfolio-items/ampliacion-escuela-teresianas-ganduxer/

Prosolve 370e / Elegant Embellishments
FH SR Z B TIRASAH G TR » FE IR E E & 07 Z $8F - A oe G IR aa sz
[EITEZE Z AR (AR DU LE RS

[B2-1-7 B TaHRE& B 4R https://www.designboom.com/design/elegant-embellishments-Itd-

prosolve-370e-at-dmy-berlin-design-festival-09/
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[&2-1-8 2HHEH#FZ  https://www.designboom.com/design/benjamin-hubert-layer-design-scale-modular-acoustic-partition-system-12-

04-2015/

Scale / Benjamin Hubert
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https://www.designboom.com/design/benjamin-hubert-layer-design-scale-modular-acoustic-partition-system-12-

2-1-5 R ELIFTHEA
DOUBLE DUTY SEATING / Benjamin Migliore
(EISEENEY 2GS S EEImESEE (S SRR R )

[E2-1-10 5% HE  https://www.yankodesign.com/2014/01/20/double-duty-seating/

Plumb Modular Furniture / Sehun oh design
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3-3 3D #IE#EFEEEI (3D printing joints study)
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3-3 3D #IE#EFEEEI (3D printing joints study)
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3-3 3D #IE#EFEEEI (3D printing joints study)
i HH B A RS A 25 TR BrAG S REE 2R e =0 S RO
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