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Post-Earthquake Reconstruction Demonstra
Guangming Village
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house The soil of the site was examined in tha 1o
0 : WIS 1al)

of Kunming University of Science and Tt'.'f;-lnmlf.mgy
and adjusted properly with sand, straw, and small
,mount of cement to avoid cracks and Improve
the «trength and waterproof performance of the
wall. Concrete rng beams are added to the wall to
improve structural integrity and to avoid vertical
cracking. The concrete belts are hidden In the
wall so that the earth facade could be Integrated.
aluminum alloy formwork and electric rammer has
heen used to make the wall substantially compact
and smooth.

Instead of promoting the benefits of Imported
brick and concrete, we determined whether the
shortfalls of traditional rammed earth typology and
the fragility of village life could be addressed in
situ. The reconstruction limitations of Guangming
Village included poverty, high transportation
cost, lack of skills, lack of confidence in failed
construction techniques, poor accessibility, climate
particularities and the aspiration of villagers for
modern housing that was bigger, better and more
stable than their old homes. All these criteria
were fully considered and tackled throughout the
process. The solution was defined according to the
geological and climate conditions in the area. The
mplementation of this strategy was a simple step
10 rebuilding the lives of the people. We protected
4nd innovated the local traditional rammed earth
onstruction method. With this simple strategy
ind the empowerment of the local residents, the
Performance of the rammed earth buildings was
Mproved, thereby protecting the lifestyle of the
village.

Furthermore, we try to protect this kind of
“ONstruction method and lifestyle because of
the Yast amount of villages in Yunnan that are
faCi”Q the choice of maintaining the traditional
chitectyre of applying industrial building
Nateria|s, A remarkable number of rural earthen
architECture are classified as dangerous buildings

th " ol
"l neeg rebuilding. The local government IS still

-

—

'0oking for a good solution that is low-cost and can
improve the safety and comfort of the vernacular
drchitecture without destroying its historical and
Cultural values. This demonstration project is
constructed not only to integrate with the existing
surrounding environment but also to integrate with
the large context of rural Yunnan by demonstrating
an endogenous and sustainable solution.

The team contributes professional knowledge
and advanced technology while local residents
provide local knowledge and manpower. The
project wouldn’ t be success if effort from either
side is missing. Villagers are respected and fully
engaged in the whole reconstruction process, apart
from construction works, they also involved in
designing their new home. Trust and relationship
between our team and the villagers have been
established during the construction process. Local
lifestyle and construction method was protected
and enhanced.

In this project, multidisciplinary university
resources are in full support of rural reconstruction.
The local government is also involved to examine
and explore this new sustainable way of rural
reconstruction. Rural residents are empowered and
are given a chance to collaborate with different
stakeholders of rural constructions. The result
verified an appropriated solution of the local
reconstruction. In the subsequent stage, this anti-
seismic earth building system will be applied to
more rural projects in Southwest China. Books
and guidelines will be published to systematically
document this method. Our experience would
provide basis for local government to formulate
reconstruction strategies as well as references
for national reconstruction policies and seismic

standards for buildings made of earth materials in
the future.

47




ch EFGRE £ H OISR S ol R AR R ST B (Fan 5
Basic Situation
After the Ludian earthquake in 2014, most of

the local rammed-earth buildings in Guangming
Village were destroyed. Villagers chose 10 build
brick—concrete houses during the reconstruction
period. However, the price of building materials

rapidly increased and became unaffordable for

most local villagers.

This project innovates the traditional rammed-
earth building technology to provide villagers a
safe, economical, comfortable, and sustainable
reconstruction strategy that the villagers can afford,
own, and pass on.

A prototype house has been built for an aged
couple to validate the technology and building
performance of the innovative rammed-earth
building system. The "high-science and low-
technology” strategy and “3L" (local technology,
local materials, and local labor) principle has been
implemented in the reconstruction project.

The result of a shaking table test shows that
the seismic performance of the rammed-earth
building is significantly improved and can meet
the local seismic codes. The building quality and
‘ndoor environmental quality has been improved

to provide a better living environment. More

importantly, we also try to “give life back its

dignity” . From what was OLD, the villagers must be
very proud of the NEW that they are getting.
Helpful Comments from the Project

To ensure a systematic and sustainable rural

reconstruction work with innovative ideas, scientific

Firs! Noor plan

Gound lloor plan

The floor plan
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research Is essential to understand the ,.:
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identify the problem, and find a proper
To empower the local residents and encot
endogenous development, the
Innovative technology should be simple and
disseminated to the local residents. The o _
materials and labour should be limited to ra
construction cost and improve the local >
Therefore, the “high-science and low-technol
“3|”
local condition of the poor rural areas in soutf
China. |

The prototype house was built for an .

strategy and principle was suitable fe

couple who lived in a tent after the earthq
A passive design with recycled local me '
gathered from the ruins ensured a comfor
indoor environment and low energy consumg
The design was integrated with semi-out
spaces to provide a comfortable and artistic |
environment for the aged couple. The semi-out
atrium with a skylight and cross ventilation:
bright and had natural ventilation. Double-gl
windows and insulated roofs were used to Imp
the thermal performance of the building. A"
roof structure and aluminium alloy windows
used to increase building quality and airtightn€

Several innovation has been done to imP
the seismic performance after a survey and )
of the weak points of the local traditional ra
earth buildings. Appropriate size of con¢
foundation with a correct cement mortd

enhance the integrity of the foundation °’
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