IMMC 2024 Problem B (Greater China, Autumn) (English ik %)

The roof in cloudburst

An architectural legend says that the classic Asian roof with upturned corners is, among other

purposes, to send rainwater as far away from the building as possible. In the design of traditional

Chinese architectural roofs, the overhanging eaves serve the purpose of keeping the pouring rain
away and protecting the building and its inhabitants. For instance, the Song Dynasty poet Lu You

put it in his poem “Thunderstorm”:

The wind rages, threatening to lift the roof.
The rain pours down like a breached dam.

Against the window, the lone lamplight fades.

Captive birds seek shelter under the eaves.

Figure 1. The Pavilion with glazed tiles on
Lantau Island, Hong Kong

Figure 3. The "horseback spine" roof of Luchou
Lee Family Residence, New Taipei City, Taiwan

Figure 2. The eaves of the traditional courtyard
house, Beijing
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Figure 4. The large roof with ornamental projection
of Jianzhen Memorial Hall, Yangzhou, Jiangsu

( Pictues from IMMC or internet)



Tasks

1. According to your investigation on types and styles of Chinese traditional architectural
roofs, what roof profile would be the best in a cloudburst (an extremely powerful rain, but
without major wind) as measured by the distance that the rainwater is “thrown” away from
its eaves? The roof must have no concave spots that would accumulate undrainable water
and no gutters or other special draining systems. The analysis should be done for a realistic
roof and realistic enough water behaviour, not for an idealised and over-simplified model.

2. Despite, in some regions of China, the roofs with upturned corners being “the classics”, in
other regions, much simpler roofs were historically preferred. What other factors may have
played a role in this? Could that be construction costs? Or something else? Build a model
that estimates the overall practical “goodness” of a given roof in a given climate.
Determine the best roof configurations for several different regions of China (e.g. Beijing,
Guangdong, Hong Kong, Macao, Taiwan, or Northern regions).

References

Zhihu, “National heavy rain warning: how can the Forbidden City endure 600 Years without
suffering from rain?". (https://zhuanlan.zhihu.com/p/77310131?utm_id=0)

Submission

Your solution paper should include a 1-page Summary Sheet. The body cannot exceed 20 pages for
a maximum of 21 pages with the Summary Sheet and short essay inclusive. The appendices and
references should appear at the end of the paper and do not count towards the 21 pages limit.

Special Note

The principles of Honor System of IMMC also applies to the use of LLMs (large language models)
or generative Al tools. If a team uses any large language model or generative Al tool in completing
the modeling tasks, from problem research, model development, programing to paper/report writing,
the team must make honest, open and transparent disclosure, including making in-text citations and
detailing relevant content in the "References" section. It should be recognized that although large
language models or generative Al have the advantages of productivity tools, they also have obvious
shortcomings and pose risks to users (such as Al-generated content containing Al hallucinations or
possible plagiarism in the produced content). Whether or not using large language models or
generative Al tools itself in the team’s work has no impact on judges' evaluation; the judges seriously
remind every team that if any Al tool would be used, use it correctly, honestly, open and transparently.


https://zhuanlan.zhihu.com/p/77310131?utm_id=0
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