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“How to construct a building in one of Nairobi’s slums 9,000 kilometers away. "With its Hong Kong-based architects overseeing
the entire process, the MCEDQO School located in one of Nairobi’s informal settlements, features a lightweight, prefabricated
structure, which ensures a tight control of on-site construction duration, as a way to deal with social complexities there and to in-

spire new potential for slum redevelopment.
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Inexhaustible Potential of Lightweight Architecture
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Background
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MCEDO's full name is Mathare Children's Education and Development Organization. The expansion project was sponsored by

Kenya-China Economy and Trade Association. It was the first time that a Chinese independent architect designs and operates in

a slum in Africa, bringing 'Design-in-China' to the least developed place.

https://mp.weixin.qq.com/s?__biz=MzAxMjU INDE10Q==&mid=2650877262&idx=1&sn=04a97a48e51ccce653e0e079d9b2e625&mpshare=1&scene=1&src...  2/18



2810272018 RN | S RAE LT B R B — B

2014F9F, —EfHNRNEMIRERIRENTEEIEHAT LRI DFEES HX P, XERRE
B EXAEEABM RRE NHXNNSG, SREFRTL, EXAT RENEEMGIEN, MEWHE
FETHIE, ART—TRANBEEERAZE, I TNTARE S, EN—TATHREIE. ME_EERY
=, PEFZA—TA, EREDIMEIRIL T AIBAEEEH, MEREN NARN600R2ERE)LER
T I MRREE,

2

In September 2014, the construction on a light steel structure school was completed in the Mathare Valley community on the
northeastern outskirts of Nairobi, the capital city of Kenya. Standing on the edge of what is known as an “informal settlement”,
the building features a flexible lightweight prefabricated structure, whose components are all made in China and shipped to
Nairobi. The local workers spent one month constructing the school, which has a couple of two-storey buildings that enclose a
courtyard, with sliding aluminum sunshades on the west facade. The low-cost project offers brand new classrooms as well as re-

creational spaces to nearly 600 students from the community.
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The new school building sitting in the margins of the settlement
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The movable sun-shading grating on the westelevation
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The internal courtyard
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The remote-control construction work is riddled with uncertainties due to the underdevelopment of building industry in the coun-
try, coupled with the alien language and cultural environment. Confronted with these hurdles, the team has conceived a foldable
lightweight structural system featuring easily operated mechanical deformation, which could guarantee the encasement, cross-

border shipping and on-site assembly of prefabricated structures and distinctive, quality interior spaces.
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The second-floor classroom before its wall panels were installed
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The Y-shaped pillars that underpin the foldable structural system constitute an interior sequence.

https://mp.weixin.qq.com/s?__biz=MzAxMjU INDE10Q==&mid=2650877262&idx=1&sn=04a97a48e51ccce653e0e079d9b2e625&mpshare=1&scene=1&src...  6/18



2810272018 AR | S RAE LT B 3 RRTA Be—HE

| —BHREANS |

The interior of the ground-floor classroom
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The foldable structural units
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This is how the structural system works: two standard-sized floor slabs are connected by four Y-shaped pillars, each of which has

three joints-one of them with a latch. The unit is easy to fold up after the latch is removed.
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One of the foldable structural units being unfolded
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Master scheme
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The construction work is full of challenges such as cost control, a tight schedule (less than six months from design to

completion), poor building techniques and complicated construction environment. All this has been overcome thanks to the pre-

cise control of procedures and strategies based on that.
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Given that cross-border transportation relies on container shipping, the analysis of container measurements help determine the
dimensions of the basic unit: its width is the result of the container’s net width of 2.35m minusing the error range and it is 6m in
length. A container 40 feet in length is able to contain two unfolded units. The units, after folded up and stacked on top of each

other, almost fill the container.
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Three-dimensional model

YoungBirds

| BRI RNASREE |

10/18



2810272018 AR | SR AE LT B R B

https://mp.weixin.qq.com/s?__biz=MzAxMjU INDE10Q==&mid=2650877262&idx=1&sn=04a97a48e51ccce653e0e079d9b2e625&mpshare=1&scene=1&sr...

Various single units & diagram of assembly
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Unit-encasement plan & implementation
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A French cargo ship tasked with the shipping of these units set sail from the Chiwan Port in the southern Chinese city of Shen-
zhen and arrived at the Port of Mombasa in Kenya one month later. After customs clearance, the goods were picked up and
transported to the construction site. Then came the most vital part of structure assembly, something impossible without cranes.
However, the crane rental there is three times that in China. The site offers quite limited space for the crane to operate. And for
safety reasons the crane has a working radius that does not allow the cantilever to reach every corner all at once. Since the mov-
ing of the crane is costly, the working proceure needs serious planning.The team, therefore, worked out a plan: use physical mod-

els to simulate the effect in advance, record the process and later discuss with the workers.
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Diagram of the plan after arriving on the site
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The crane (blue) & the truck (grey)
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Precise position of the crane and units (blue) & the units (green)
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To save time and comply with working radius of the cranes, the architects made elaborate plans regarding the unloading, stack-

ing, hoisting, positioning and assembly of all the units.

https://mp.weixin.qq.com/s?__biz=MzAxMjU INDE10Q==&mid=2650877262&idx=1&sn=04a97a48e51ccce653e0e079d9b2e625&mpshare=1&scene=1&sr...  12/18



28/02/2018

BrTmEdiES, BT eFaANEMmanxIM, MENZRIANRENARERBIRRESMmR, §F0A
HEERIERRIETREANREESRFEIIALT. KRITURIRITDBAILTERE, EENTFESR. £
F—HE 42X BEERE R EMMTREMBETRITEE, SELBEMBTESZIRIHUEEE, BUHH
BRI EEAE, Ot ASEENT—TARNEZEE. TABIRYR=TEMRTHRER, AET
TAMRERE, BFEDEIENRRE. 8—EHRTNTRNEBRVN2NEEERIENNEUA, A
BRELERAESTTEHRTR.

All the workers, except the crane driver and two hoisting workers, were locally hired on a temporary basis. Many of them had not
even seen ratcheting socket wrenches most commonly used to fix bolts. The assembly plan was broken down into multiple
simple, repeated steps. For the main part, the floor slabs were hoisted and positioned 42 times and units unfolded and fixed 27
times. The units were first hoisted into positions as planned, then fixed. After that the floor slabs and roofing were lifted with lift-
ing hooks and pillars were bolted onto the slabs. After assembling two to three units, the workers picked up how to use tools, to
work in accordance with the procedures and to coordinate with each other. As a result, each unit took less than half an hour to

assemble as opposed to the initial two hours and all the hoisting work was completed in just five working days.
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Construction process
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The significance of built environment
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After the completion, the school attracted plenty of residents living nearby, even local councilors to visit. With the Y-shaped pillars
covered as a result of the maintenance work, the building’s neat facades were widely praised. Upon entering, people tend to feel
the sunlight penetrating from the French windows and lighting up rows of pillars. The two translucent glass blocks that flank the
blackboard reveal part of the adjacent classrooms’ structures, enhancing the structural expression. The sunken courtyard is a

place where students can take a lunch break and have fun. The double facades on the west elevation also impress them.

EVEMERERZ, REFRNBRIEERBRNHEEN., BEX—IH, HARBRMIETENSSkEE
IFEIREMTS, MMARBAERN, FEFREHTHE, BEET TEER. RRE LABIIMNER, X
%, R T HAEMERRN, MBEEENERNUESMECHIHRNKR

£
Mg
IR A I FTESE .

The school also has a profound impact on the local community. Through this project, the team has brought jobs and training to
this area, provided a model for how to come up with sustainable solutions to problems within a tight timeframe and represented a
proactive and highly efficient image from overseas. Such solutions contribute to new urban renovation models. The high social

value behind the project is mirrored in responses from locals and media coverage.
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Students impressed by the movable aluminum shading
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Project name: MCEDQO School

Architects: Zhu Jingxiang, Wu Chenghui

Design support: Han Guori, Xia Heng

Construction manager: Wu Chenghui, Huang Zhengli

Research assistant: Zeng Bo, Chen Buran

Administrative support: Peng Qiang

Project Year: September 2014

Structure: modular foldable steel frame

Floor area: 480sgm, two-storey

Programs: 8 classrooms, 2 multiuse rooms
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Construction duration: 30 days for the structure, 15 days for foundation preparations and site clean-up
Environmental-friendly nature: the building that features an external sun-shading system, abundant natural light, modular anti-
theft gratings can be dismantled and reassembled in other sites for multiple times.

Earthquake resistance capacity: VIl degree by Mercalli intensity scale

hR#X A BR
A X HRAXYT YoungBirdsJR4EERFAA °
HEHIERIEH S YoungBirds#R B BRENISEAN -

RAEFE I YoungBirdsJRiEEFT A

YoungBirds ~

YoungBirds 02F5 B EIE £ &1T, EZEMER, @EIFHLEX Tyoungbirdplan-cn, RENZEIFIRZEE T
W, #EERAEMEASHERE, Ki%F|YoungBirdsfmiEEE T AMIEID: youngbirds-cn, 10158 TREVthIEFIER
AR, RFFNEHRE R,

YoungBirds Issue 02 has been published in May across the world. For more details, please follow our official WeChat account
of youngbirdplan-cn. Anyone who wants to get the latest magazine for free is required to repost the relevant WeChat post to your
Moments, make a screenshot and send it to the personal account of youngbirds-cn of YoungBirds Editorial Department, along

with your shipping address and contact information.
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