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Studio I: Conceptual 
Design Studios

Studio II: Fabrication 
Studios

Solar Decathlon 
Competition

2017

This studio in Fall of 2015 and Spring 
2016 focused on developing creative 
architectural concept, plans, and 
unique precast concrete components 
and joint technologies that were not 
only compatible with all the structural 
systems.

This studio took place in Fall of 2016 
and Spring of 2017 and mainly 
focused on BIM and the design 
processes to develop innovative 
architectural solutions for precast 
concrete components and their 
assembly. The studio closed the gap 
between the conceptual design and 
final realization

Studio III: Construction 
Studio

Team WUSTL shipped the Crete 
House in pieces and reassembled 
them in Denver, Colorado in 
September 2017. The students took 
the leading roles in guiding the local 
precast companies in the erection 
process and laid the footings, 
exterior walls, core, and all other 
precast components.

This studio took place in Fall of 2017, 
students constructed and operated a 
1,000 sq. ft. solar-powered house to 
demonstrate its sustainability and 
resilience.

Spring Fall FallSpring

2018

107th ACSA Annual Meeting Project
Design-Build: A Real-World Experimental Pedagogy for Architectural Education

Crete House: Solar Decathlon 2017 Team WashU
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Construction Process

The on-site construction was much easier and faster due to the precast concrete 
as well as a dry panel connection system that uses embedded threads and bolts 
to connect all the precast components. Generally, each producer spent two to 
UKZ�FC[U�VQ�ſPKUJ�KVU�URGEKſE�RTGECUV�EQORQPGPVU��6JGP��KV�VQQM�HQWT�FC[U�VQ�ſP-
KUJ�VJG�CUUGODN[�QH�RTGECUV�UVTWEVWTCN�EQORQPGPVU�QP�VJG�UKVG�CPF�UKZ�YGGMU�VQ�
ſPKUJ�VJG�EQPUVTWEVKQP�QH�VJG�YJQNG�RTQLGEV�

Ductal® concrete has ultra-high performance, and its strength is six to eight times greater than that 
QH�EQPXGPVKQPCN�EQPETGVG��&WEVCN�KU�TGKPHQTEGF�YKVJ�OGVCN�ſDGTU�VJCV�OCMG�KV�TGUKUVCPV�VQ�DGPFKPI�CPF�
DTGCMKPI�WPFGT�OCLQT�VTCPUHQTOCVKQPU�
UWEJ�CU�RTGUUWTG�QT�FKNCVKQP���+V�KU�TGUKUVCPV�VQ�GZVGTPCN�FCOCIG��
such as abrasion, pollution, weathering, and scratching, and is designed to meet the challenges of 
%1��HQQVRTKPV�TGFWEVKQP�CPF�GPGTI[�GHſEKGPV�DWKNFKPIU�YJKNG�RTQXKFKPI�CP�CTEJKVGEVWTCNN[�CPF�CGUVJGVK-
cally pleasing visual impact.

Team WashU has explored supports from building industry, 
CTEJKVGEVWTG� CPF� GPIKPGGTKPI� EQPUWNVKPI� ſTOU�� CPF� *8#%�
GSWKROGPV� RTQFWEGTU�� 6JGUG� RCTVPGTU� RTQXKFGF� KP�MKPF� QT�
reduced rate supports regarding building materials, equip-
ment, professional service, and education. Some of these 
KPFWUVTKCN�RCTVPGTU�CNUQ�MKPFN[�QRGP�VJGKT�HCEKNKVKGU�CPF�NCDQ-
ratories for the development and testing innovative compo-
nents and systems to be applied the solar house. With these 
professional industry partners, a more robust, collaborative 
learning environment was created for training future lead-
GTU�KP�VJG�ſGNF��CU�YGNN�CU�FGXGNQRKPI�PGY�MPQYNGFIG�CPF�
products. Activities included guest presentations by indus-
VT[�RTQHGUUKQPCNU��ſGNF�VTKRU�VQ�OCPWHCEVWTKPI�HCEKNKVKGU��CPF�
the provision of technical resources to the students used for 
VJGKT�ENCUU�YQTM�

University-wide Education Integration 

6JG�5QNCT�&GECVJNQP�RTQLGEV�ETGCVGF�OCP[�QRRQTVWPKVKGU�HQT�GFWECVKQPCN�GZRGTK-
GPEGU�CPF�OWNVKFKUEKRNKPCT[�RTQLGEV�DCUGF�EQNNCDQTCVKQPU��9G�JCF�URGPV�C�UKIPKH-
icant amount of time investigating an array of new courses and course modules 
throughout different colleges and departments in the university. Student learning 
KP� VJG�UVWFKQ�YCU�RTKOCTKN[�CTTCPIGF� KP� VJG�FGUKIP�RJCUGU�QH� VJG�RTQLGEV��CPF�
intensive participation was deployed in the fabrication and construction phases. 
+P�EQPLWPEVKQP�YKVJ�CNN�VJG�UVCIGU�QH�VJG�RTQLGEV��PGY�FGUKIP�TGUGCTEJ�V[RG�UGO-
inars were developed and added in WashU March program and Engineering 
School; and meanwhile many existing technology courses were integrated by 
VCMKPI�VJG�JQWUG�CU�VJG�EQPVGZV�QH�EQWTUG�OCVGTKCN��TGUWNVKPI�KP�NGCTPKPI��GZRGTK-
ence, and credit for WashU students, as well as being part of the house design.

We shipped the Crete House in pieces and reassembled 
them in Denver, Colorado in September 2017. The students 
VQQM�VJG�NGCFKPI�TQNGU�KP�IWKFKPI�VJG�NQECN�RTGECUV�EQORCPKGU�
in the erection process and laid the footings, exterior walls, 
core, and all other precast components. The students came 
to the competition site in several groups at different time in-
VGTXCNU�VQ�FGXGNQR�VJG�KPVGTKQT�ſPKUJKPI�CPF�EQOOKUUKQPKPI��
'CEJ�ITQWR�PQTOCNN[�KPENWFGF�ſXG�VQ�GKIJV�UVWFGPVU�HQT�C�HGY�
FC[U��YJQ�VJGP�JCPFGF�QHH�VJG�YQTM�VQ�VJG�PGZV�ITQWR��VJGTG-
by maximizing the number of students able to participate in 
the construction and competition.

Dynamics for Living Adaptability 

The Crete house was designed to 
adapt to the changing needs of the 
household over the lifetimes of its 
residents. The universal design en-
abled the house to respond effec-
tively to the needs of residents with-
out any additional cost or changes to 
the existing structure and services. 
6JG� JQOG� JCU� ƀGZKDNG� URCEG� EQP-
ſIWTCDNG�HQT�VJTGG�RTKOCT[�NKHG�UVCI-
es: a young couple, a couple with 
children, and a senior assisted-liv-
ing couple. The house could be ex-
panded and contracted with each 
life stage to serve young couples, 
families and older adults best. The 
FGUKIP� DCNCPEGF� NKXKPI� CPF� YQTM��
The movable building service core 
CPF� HWTPKVWTG� OCZKOK\GF� ƀGZKDKNKV[��
UYKVEJKPI�SWKEMN[�HTQO�C�JQOG�VQ�C�
YQTMRNCEG�CPF�C�OQFGTP�OKZGF�WUG�
residence.

Conclusion

Our vision for the Solar Decathlon competition was fo-
cused on affordability, feasibility, attractiveness, mass 
customization, sustainability, and resilience. The stu-
dent teams realized this vision by integrating the de-
livery of the building processes through the house’s 
structural, enclosure, mechanical, and control systems. 
With the strong support of Washington University and 
its academic schools and our industrial partners, Team 
9CUJ7�DTQWIJV�VQIGVJGT�JKIJN[�VCNGPVGF��SWCNKſGF��CPF�
dedicated students, faculty, and professionals and will 
RTQFWEG�C�UKIPKſECPV�EQPVTKDWVKQP�VQ�VJG�JGTKVCIG�QH�VJG�
Solar Decathlon.  

Resilience

Structural integrity and resilience were 
the primary design consideration for a 
solar house. The material and struc-
ture of our house provided long ser-
vice life, robustness, sustainability, 
life safety, durability, recyclability, and 
resistance to disasters.  Our house 
offered useful tools, techniques, and 
information through applied research 
and development that help the resi-
dents and the community to survive 
many types of natural disasters such 
CU�JWTTKECPGU��VQTPCFQGU��CPF�ƀQQFU�

September 2017. The students took 
the leading roles in guiding the local 
September 2017. The students took 
the leading roles in guiding the local 

WƌĂĐƟĐĞ�Ͳ��ŽŶƐƚƌƵĐƟŽŶ�>ĞĚ�ďǇ�^ƚƵĚĞŶƚƐ��

Sustainability

The Crete House aim to maximize sus-
tainability and resilience through an 
integrated approach that enables the 
independence of energy, water, and 
food.  The design minimized energy 
use through innovative passive de-
sign and produced power from solar 
as much as possible. The Crete House 
demonstrated the right community col-
laborative food supply through a home 
garden system. The home gardens of 
our house produced its occupants’ food 
using a large street-facing plant bed. 
+FGCNN[�� VJGUG� KPFKXKFWCN� JQOG�ICTFGPU�
encouraged other neighbors to grow 
plants and reinvigorate the ecosystem 
that may have been displaced through 
construction. The home garden of the 
house was irrigated using a roof catch-
ment system. The roof catchment sys-
tem received water from all of the roof 
surface areas. The water was then pu-
TKſGF�CPF�UVQTGF�KP�C�WVKNKV[�VCPM�HQT�VJG�
use of the grey-water system. 
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