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j rrently, global temperatures are already about 1.2 ° C above pre-industrial

BB°C srersssressisssnssssssssassssnossansanssonee : iy ~ [levels. The last four decades have been warmer than any decade since 1850.

' | A1.0 degree warming means that more extreme weather will occur more

_ frequently and extreme weather will be more severe or last longer. The planet
has reached @ moment of extreme crisis!

In order to Visualize the temperature in a more tangible way, | chose to design

a "thermometer" that would measure the global temperature and reflect the

sea surface temperature. This project attempt to strengthen the building

= by utilizing sheIIcr?te an eco-friendly material produced from the sea, and
cq.m;éﬁt‘ratlens_ = | & optimizing the bwldli?g sj,formgand structure through scan&solve and karamba
- a?e?caused by the ' softwares, which reduces oyr _reliance on non-renewable resources and the
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el "‘Iutlon R AT rotes - b . ationalization of the real 3t|0“n§ structure. By visually displaying thermometer
«data; we hope to raise awareness and encourage individuals to take more
“responsibility for their impact on the environment, helping to drive positive

~_change towards a more sustainable future.




MAP OF SEA SURFACE TEMPERATURE CHANGE IN A GLOBAL CONTEXT IN 2022
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DESIGN CONCEPT

SHELLCONCRETE PRODUCTION METHOD
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Since the onset of the 21st century, the SST have been steadily rising as a consequence of exacerbated issues like the greenhouse effect, heralding a

multitude of detrimental consequences.

LEREYLD

B, 57
There is a idea of a building that is capable of actively and accurately
monitoring the dynamic Temperature, resembling a thermometer
,thereby providing crucial real-time data for scientific research and

environmental analysis.

ELEVATOR

THERMOMETER

After establishing a building that serves as a functional equivalent
to a thermometer for presenting the temperature, a range of
complementary complexes are incorporated on the top of the cliff.
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To mitigate the environmental impact associated with building
construction, a eco-friendly material---shellcrete was incorporated into
the structure, utilizing shells as its primary raw material, which can be

responsibly sourced from the sea.
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Many years later, the building constructed with seashell cement could
serve a dual purpose:measurement tool to assess the response to
SST and Global Temperature over the years, and to display and

disseminate this data.
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The results show that periwinkle (PSA), oyster(OS), and snail shells (SSA) have high percentages of CaO and SiO2. The amount
of Sulphur trioxide (SO3) present in each of the shell ashes lies within the optimum acceptable or recommended range of not more
than 3.0%. The relatively high percentage of silica present in PSA, OS and SSA suggests their propensity to be pozzolanic and
could also be a potential material for supplementary cementitious materials or a good precursor for synthesis of alkaline activated
binder or geo-polymer if doped with alumina.

COMPARISON OF MECHANICAL AND PHYSICAL PROPERTIES
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Comparing the mechanical and physical properties,periwinkle (PSA) appeared to be the best types for producing shell ash,
among the various types of seashells.
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Although the compressive strength is lowered by using seashells as cement replacement, concrete made with inclusion of shell
ash still have acceptable strengths for various structural. The optimum substitution level of cement with seashell ash was found to
be 5-10%. Using seashell cement clearly enhances the splitting tensile and exural strengths of concrete by enhancing the bond
at the cement paste interface.
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DERIVATION AND OPTIMISATION OF BUILDING STRUCTURES

STRUCTURE SELECTION

Material: Steel S235
Cross Section: []-Section Height: 30cm, Width: 30cm
Load: Point Loads10kN, Gravity

S1: Without internal diagonal brace
Max Displacement: 1.92cm

S2: /-shaped internal diagonal brace
Max Displacement: 0.42cm

S3:\-shaped internal diagonal brace
Max Displacement: 0.42cm

CANTILEVER DISTANCE

Material: Steel S235

1 Cross Section: H-Section Height: 30cm, Width: 30cm, Thickness: 1cm
! Load: Point Loads50kN, Gravity

1 Length of Foundation Building is 30m

Cantilever Distance: 10m
Max Displacement: 3.13cm

Cantilever Distance: Om
Max Displacement: 1.69cm

S4: A-shaped internal diagonal brace
Max Displacement: 0.38cm

™A < > >

S6: X-shaped internal diagonal brace
Max Displacement: 0.23cm

S5: V-shaped internal diagonal brace
Max Displacement: 0.35¢cm

- Material Utilization (%) =8 Axial Stress (kN/cm?) CONCLUSION
‘\"'\ . -
LR Controlling the variables, only the structural form
@ g vy of the truss diagonal brace was changed, given the
% —— _ same load, cross section and material, and their
n g deformation results and material utilization were
5 e observed.
» = The graphs and deformation results show that the
15 V-shaped internal diagonal brace structure achieves
wim— the best utilization and the best structural
s strength while ensuring the minimisation of axial
S - 5 = 55 5 stress and max displacement.
SLING ANGLE
Material: Steel S235
Cross Section: H-Section Height: 30cm, Width: 30cm, Thickness: 1cm
Load: Point Loads50kN, Gravity
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Joint at 0/ 7 of the length Joint at 1/ 7 of the length Joint at 2 / 7 of the length iJoint at3/7 of the length
Max Displacement: 12.2cm Max Displacement: 7.09cm Max Displacement: 3.79cm Max Displacement: 1.53cm
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Joint at 4 / 7 of the length
Max Displacement: 1.51cm

= Displacement {cm]

Joint at 5/ 7 of the length
Max Displacement: 3.79cm

Joint at 6 / 7 of the length
Max Displacement: 7.18cm

Joint at 7 / 7 of the length
Max Displacement: 12.6cm

CONCLUSION

The building projections is to ensure that they
are structurally fixed by slings. Therefore, it is

.Malenal Utilization (%) | Axial Stress (kN/cm?)

necessary to study the optimum angle between
the slings, while keeping one section of the slings
fixed, through another fixing point, by axial stress,
displacement and utilization, to find the optimum
fixing point between 3/7 and 4/7 of the building
length. This will help to achieve the best balance
between stability, aesthetics and cost-effectiveness
of the building projections.

I Material Utilization (%)
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CROSS SECTION

Material: Steel S235
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Cantilever Distance: 40m
Max Displacement: 15.5cm

I Axial Stress (kN/cm?)

Load: Point Loads50kN, Gravity

Cantilever Distance: 20m
Max Displacement: 5.72cm

ICantilever Distance: 30m
Max Displacement: 9.72cm)|

Absolute value based on upper
displacement threshold (15.5cm)

—_—

Cantilever Distance: 50m
Max Displacement: 23.6cm

CONCLUSION

In order to investigate the length of the
building's cantilever distance, a comparison
was made between the absolute values of the
five different cantilever distance's max length
displacements and the set displacement
thresholds, in order to obtain the optimum
cantilever distance of 30m, which not only
results in a larger cantilever distance, but also
ensures the stability of the structure and the

Utilization (%) Axial Stress (kN/cm?)
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Specification (mm) CONCLUSION
100"96*5"8
12011458 Based on the determination of the form and structural
(- n selection, the most suitable cross-sectional dimensions
o for each part of the H-steel are obtained and its bending
s moment diagram is generated by means of a genetic
200*190%6.5*10 algorithm.
260°250°7.512.5 By means of the karamba algorithm, the entire building
SHFEOTEEA design is structurally optimized to obtain the most

reasonable and suitable building structure. This process
ensures that the building design achieves the optimal
balance between aesthetics and functionality.

320*300*11.5%20.5

400*300%13.5%24
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