
Austin Resource Recovery - 2017 "Austin	
Sustainable	Building	Materials	Forum "	– towards	a	
circular	economy	

Seven	Material	Systems	that	Might	Save	the	World

Pliny Fisk III
Co-Director - Center for Maximum Potential Building Systems
Austin, Texas 
Professor Emeritus Texas A & M University College Station, Texas   



PRESENTATION	OUTLINE-(the	following	will		be	presented	in	a	non	linear	format)

•	The	Center	for	a	Maximum	Potential	Building	Systems	–

•	Material	System	ONE - BALANCE	- a	fundamental	precept	for	a	circular	economy	

• Material	System	TWO - Baselinegreen /	GreenBalance - An	IO/LCA/	GIS	national	
material	flow	model	specification	tool		and	a	means	of	planning	the	circular	economy	

•	Materials		protocols	and		techniques	to	watch		and	hopefully	use		in	our		quest	for	
circularity	

Material		System	THREE,(	LIF)	Low	impact	foundations –
Material	System	FOUR	- Design	based	on	reuse	(	DfRU),	
Material	System	FIVE	- silicated wood	in	a	CLT	future	(lasting	carbon	sink)	
Material	System		SIX	– DfD – Design	for	Disassembly-,	
Material	system	SEVEN, MgO –phosphate	 cement	– a	cement	based	on	waste,	
Material	System	EIGHT	CDIR,	(	carbon	dioxide	Intensity)	– anyone	can	do	this

-
•Blockchain and	bitcoin	– a	basis	for	a	circular	economy	or	better	 	yet	a	
flexible		long	lasting	economy		



BEST IN CLASS AND WORST IN CLASS WORKING TOGETHER –



CMPBS Prototypes 
Water harvesting /saline water use, Flower based w.water treatment ,Flexible  building Systems, Caliche vs adobe, alternative cements.    



THE	CENTER	FOR	MAXIMUM	POTENTIAL	BUILDING	SYSTEMS



DEMONSTRATION
HOME STATE OF 
TEXAS(1998)



STUDIO – MEETING SPACE 
ADVANCED GREEN BUILDER DEMONSTRATION HOME, AUSTIN

photo credit: Blake Gordon



DEMONSTRATSION 
FARM 
STATE OF 
TEXAS(1998)

©	R.	Greg	Hursley



LAREDO PROTOTYPE  FARM FOR THE STATE OF TEXAS (1988) integrated water systems within construction©	R.	Greg	Hursley

©	R.	Greg	Hursley



©	R.	Greg	Hursley

SHADE SYSTEM
THROUGHOUT SOUTHWEST

PROTOTYPE	TO	APPLICATION		





photo credit: PrakeshPatel

SOLAR DECATHLON,
TEXAS A&M 

Washington DC Mall 
2007



The	cycles	of	life
TAMU	solar	decathlon	



The	cycles	of	life	RFID		connected	Icons	TAMU	solar	decathlon	





SOLAR DECATHLON,
UNIVERSITY  OF TEXAS

Washington DC Mall 
2002



Design	for	Disassembly	(	DfD)		- Design	for	Open	Building	(	DfOB)	– Design	for	Reuse	(DfRU)	



WORK ON INTERNATIONAL COMPETITIONS –
A SUSTAINABLE RESOURCE BALANCED CITY FOR MOROCCO 



RESOURCE BALANCING IN  THE CITY OF PLENITUDE



A CITY OVER AN UNDERWATER  RESTORED CITY OF  GALAVASTON  



- SECTION OF  A CITY OVER A CITY - GALAVASTON  



MATERIAL	SYSTEM	ONE	– ECOBALANCE		
BALANCE	PERMEATES	OUR	DESIGN	PROCESS	 (	AIR,	WATER,	 FOOD,	 ENERGY	AND	MATERIALS)
AND	WE	CONSIDER	 IT	A	FIRST	STEP	TOWARDS	 A	CIRCULAR	ECONOMY

Ecobalance –is	the	basic	 tenant	 behind	 the	Austin	 Green	Awards



DISICPLINES OF BALANCE



















© cmpbs 2008



East Texas Project







CIRCULAR	ECONOMY	PLANNING	USING		CMPBS	 	AS	TRIGGER	TO		INPUT/OUTPUT	 ACTIVITY	

WORK	ADVISED	AND	DIAGRAMMED		WITH	JASON	AVENT,	JOEP	MEIJER,	LOVLEEN	GIL	





CIRCULAR	ECONOMY	PLANNING	USING		CMPBS	 	AS	TRIGGER	TO		INPUT/OUTPUT	 ACTIVITY	



MATERIAL	SYSTEM	- TWO

USING	BIG		DATA	SETS	TO		MAKE	RELEVENT	DECISIONS	



BASELINE-GREEN™
A	BASELINING	GUIDE	FOR	GREEN	BUILDING

CMPBS
AUSTIN,TEXAS

1998

©



GREEN	BALANCE™

CMPBS
AUSTIN
TEXAS

©

A	POSSIBLE	BASIS	FOR	A	CIRCULAR	 ECONOMY







BASELINE
GREEN™

TOP TEN ITEMS INDIVIDUAL AND
CUMULATIVE CONTRIBUTIONS

ELECTRICAL
TOXIC RELEASE



WIRE COVERINGS CAN BE HDPE OR PVC - THIS PARTICULAR
PILE BEING READIED FOR RECYLING IS HDPE



ENVIRONMENTAL	IMPACT	OUT	WEIGHS	FINANCIAL	
BENEFITS
FINANCIAL	BENEFITS	OUT	WEIGH	ENVIRONMENTAL	
BURDENS

BASELINE GREEN: TALKING GRID
INTERCELLULAR LIFE CYCLE COMMUNICATION AGGREGATING ALL 

ACTIVITIES
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BUILDING	SYSTM	TWO	(	continued)	
GREEN	BALANCE

BUSINESSES		ORGANIZED		FOR		CYCLICAL		ECONOMY



Flexible Manufacturing Framework  for Carbon Neutral Concrete Production
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NETWORK MAP OF HOUSTAN INDUSTRIES  

Network Map of Houston Industries for Flexible Manufacturing of Carbon Neutral Concrete 
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NETWORK
SEQUENCE

MgO rich Brine from 
Deer Park Refinery

MgO extraced by Electrolysis 
by Pure Water Solutions

Firing done is Houston Cement 
Company Kiln using waste 

Biomass

Grinding done is Texas Lehigh
Cement Plant

Fly ash from Coal Power Plant 
used as Aggregate

Phosphate  from Animal bones 
from Lifestock show

Mineral byproducts converted 
into useful salts a Uited Salt 

Corporation 
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34 5 GROUND BRINE SOURCES: 

 Jasper/ Chicot/ Eavngeline Aquifers 

SEA WATER BRINE SOURCES: 
  
 Specific Equipment Co.
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EXTRACTION: 

 Riley Equipment Co., Inc.

 Pure Water solutions Inc.

 Koch Membrane Systems, Inc. 

 Specific Equipment Co. 

FIRING: 

 Houston Cement Company

 Allen Butler Construction  Cement Plant

 Bfi whispering Pines Landfill

GRINDING: 

 Texas Lehigh Cement Co.
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REFINED WATER: 

 Houston Water Purification

MINERALS: 

 United Salt Corporation, Blue Ridge Plant

 Texas Brine Co, Baytown LLC

REUSED Mgo/ PHOSPHATE CONCRETE: 

 Texas Recycled Concrete
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NON POTABLE WATER: 

AGGREGATE: 

 Techmet LLP (recycled metal smelters)

 Platinum group metal recycling (smelters)

 Coal fired power plant

 Texas recycled concrete

 Coastal Crushed concrete 

PHOSPHATE: 

                  Houston Livestock Show and Rodeo

                 Spring Creak Cattle Co. 

                 Biosolids Distribution Service 
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INDUSTRIAL BRINE SOURCES: 

 Valero Houston Refinery

 Oil Refinery, Houston Ship Channel

 Lyondell Citgo Houston Refinery

 Crown Central Petroleum Refinery

 Deer Park Refining LTD Refinery

 Exxonmobile baytown installation 





MATERIAL	SYSTEM	TWO–BASELINEGREEN	/	GREEN	BALANCE
Lessons	Learned	

•	The	material	make	up	of	single	family	homes	per	million	
dollars	of	investment		are	the	highest	of	any	building		type	in	
the	US		for	GHG,	Criterial	Air	Pollutants	and	Toxic	release

•	Of	all	the		individual	specification		areas	of		a	typical	home		
the	most	impactful	are	foundations

•	Of	all	the	materials	used		in	the	home	Portland	cement	is	the	
most	impactful		-



•	Of		all	the	activities	in	the	whole	life	cycle	of	a	
home		the	impact	of	trips	back	and	forth	to	the	
construction	site		justifies	serious	consideration	of		
prepackaged	building	systems	

•	It	seems	that	Concrete	and	Water		are	the	two	
most	used	commodities	by	humans	on	the	planet

•		open,	flexible		reusable	building		components	
both	adapt		better	to	people	and	to	new	innovation	
but	also	reduce	land	fill	

•	materials	can	be	specified	together	to	be	carbon	
balanced



MATERIAL	SYSTEM		THREE	– L.I	FOUNDATIONS

•	FOUNDATIONS		ARE	HEAVY	
• SITE	EQUIPMENT	IS	EXTREMELY	INVASIVE
• THE	PROCESS	IS	TIME	CONSUMING		



FOUNDATION	 	SUITABILITY	WAS	EXPANSIVE	 CLAYS	 	- EXPENSIVE	
AS	CONCRETE	 - CHEAPER/EASIER/QUICKER	 WITH	HELIX	ANCHORS
WITH	FAR	 LESS	ENVIRONMENTAL	 IMPACT	 	AND	THEY	ARE	REMOVABLE







TORQUE	KIT	AT	END	OF	BOOM	FOR	DETERMINING	 	HELIX	
ANCHOR	 COMPRESSION	 CAPACITY	





FOUNDATION ANCHOR FOR SOLID SOILS



SMALL LIGHT WEIGHT
EQUIPEMENT REDUCES 
FOUNDATION IMPACT 
ON SITE SIGNIFICANTLY





MATERIAL	SYSTEM	FOUR	- DfRU
DESIGN	BASED	ON	REUSE	



PROCESS
DESIGN WITH REUSE



2005: HURRICANES KATRINA & RITA

photo credit: NASA|MODIS Rapid Response Team|Marine 
Photobank











New Orleans Vernacular Home  base on  - FEMA Trailer





New Orleans Vernacular HomWorks™ - HomCore™



SOLAR DECATHLON: TEXAS A&M UNIVERSITY









MATERIAL	SYSTEM		FIVE	– SILICATED	WOOD		&	CLT



Silicated
Fire	Resistant- Rot	proof	– 100	year	

wood

www.timbersilwood.com

T2EARTH



www.timbersilwood.com

T2EARTH – 2.5 times the strength 













Material	system	six	DfD – Design	for	Assembly?	or	Disassembly?

OFF	SITE	BUILDING	SYSTEM	FABRICATION
•	IS	FASTER	AND	MORE	PROFITABLE	
•REDUCES	MATERIAL	WASTE
•	LOWERS	ON	SITE	CONSTRUCTION		COSTS		
•LOWERS	SITE		IMPACTS	
•LOWER	URBAN	AND	NEIGHBORHOOD	CONJESTION	



photo credit: Josh Canez

PORCH HOUSE: MILLER HOME



photo credit: Josh Canez

PORCH HOUSE: MILLER HOME





SOLAR DECATHLON: TEXAS A&M UNIVERSITY



photo credit: Lake|Flato Architects

PORCH HOUSE: MILLER HOME



photo credit: Lake|Flato Architects

PORCH HOUSE: MILLER HOME



THE	CENTER	FOR	MAXIMUM	POTENTIAL	BUILDING	SYSTEMS

OSAKA	 GAS	EXPERIMENTAL	HOUSING
6-16	 SHIMIZUDANI,

TENNOJI-KU
OSAKA	 CITY

JAPAN



NEXT21
Osaka Gas Experimental Housing







Community Systems

Three-Dimensional Street
- mixing an ecological garden with common space
- revive traditional urban areas without 
standardized approaches and pathways

High-storey Height Housing
- allow for more freedom and flexibility in design
- flexibility in utility systems
- increased storage capacity

Information System
- information networks will always improve and change,
the building is designed around this reality

- cooking menu database
- remote control system for kitchen appliances
- security and emergency system



Greenery and Ecology
- spread out vertically as well as horizontally
- gardens not only for humans to enjoy, but to
coexist with plants and animals

- life thriving on floors, walls, roofs to create a 
city/forest

Ecological Garden
- Rooftop environmental greenbelt – “Garden of Light”

-breeding environment for butterflies
-resting for wild birds
-solar panels

- Green terraces, floors 2-6 – “Corridors of Flowers”
-flowering trees that help guide butterflies
emerging from roof garden
-greater diversity of insects

- 1st floor environmental greenbelt – “Garden of Water”
-small ponds that follow south slope
-attract dragonflies and other insects
-aquatic plants
-easily accessible

Thermal Effect of Greenery
- shut out solar radiation
- eliminate latent heat caused by evaporation

Nature Information Center
- view the regeneration of nature into the city
- conduct research and exchange information
- managed by the Wild Bird Society of Japan





CONX® SYSTEMCONX® SYSTEM



FLEXIBLE	PLUG	AND	PLAY		HIGH	RISE	ERECTORE	SET





Building	System	Seven	–

A	carbon,	water,	health,	Balanced	Cement	



- Rubenstein,	Madeleine.	“Emissions	from	the	Cement	Industry”	
State	of	the	Planet,	Columbia	University.	2012

“Cement	production	is	growing	by	2.5%	annually,	
and	is	expected	to	rise	from	2.55	billion	tons	in	
2006	to	3.7-4.4	billion	tons	by	2050”

“A	single	 industry	accounts	for	around	5%	of	global	
carbon	dioxide	(CO2)	emissions.	 Concrete	is	the	
second	most	consumed substance	on	Earth	after	
water.”





1.Texas
2. California
3. Oklahoma
4. New York
5. Florida
6. Louisiana
7. Kentucky

DISASTER

1.Texas
2. California
3. Missouri
4. Florida
5. Pennsylvania
6. Michigan
7. Alabama

CEMENT 
PRODUCTION

TEXAS IS #1 IN DISASTER & CEMENT PRODUCTION

CEMENT|GALVESTON



Saline Water Resources in Texas

PETROLEUM 
INDUSTRY CITIES

CHEMICAL
INDUSTRY 

REFINERIES
OIL PLATFORMS

PIPELINES
48 Billion gal/yr

Desalinated Water
211Billion Gal

Produced Water

TEXAS possesses 110% MgO cement compared to portland cement 

CEMENT|GALVESTON



Methods of Desalination & MgO Procurement

100 million GPD sea 
water Desalination plant:

80 MGD Fresh Water
3000 TPD brine for NaOH, 
HCL & Chlorine
108 TPD Cement
10 MWH Green Power

Salt Pond

Waste Heat

High Temp
Solar

Membrane

Solar Stills

Electrolysis

CEMENT|GALVESTON







ENERGY DEMANDBINDERFRESH 
WATER

Portland Cement vs. MgO Cement

CEMENT|GALVESTON

CO2 EMISSIONS



Taipei		101,	 	Currently	the	tallest	building	in	
the	world.		All		101	stories	use	MgO sheeting	
on	the	inside	and	outside	of	all the	walls,		
fireproofing	beams	and	as	the	subfloor	
sheathing.

Source	George	Swansion



THE	CENTER	FOR	MAXIMUM	POTENTIAL	BUILDING	SYSTEMS

NATIONAL	 INPUT	OUTPUT	 	LIFE	CYCLE	ASSESSMENT	 MODEL



Building	System	Eight	– CDIR
A	net	carbon	neutral	approach	
to	design		that	can	set	the	



INTERIOR FURNISHINGS LIFE CYCLE BALANCING 

Life cycle CO2 may be easier to attain at smaller scales.
The carbon sink capacity of the biomass materials negates the upstream CO2 emissions impact

of all the materials used in the furnishing example illustrated above. A 50-100 year product lifetime is assumed.

GREEN
BALANCE™



CARBON DIOXIDE	INTENSITY	RATIO
Balancing	 CO2		of	furniture	buildings	 products	 	using	 	LCA	



CARBON DIOXIDE INTENSITY RATIO (CDIR)
OF LONG-LASTING BUILDING MATERIALS

CDIR = (CO2e - CO2s) / weight of material
Where CO2e = weight of upstream CO2 emissions

and CO2s = equivalent weight of CO2 stored as carbon in the material
Positive ratios indicate net carbon dioxide sources; negative ratios indicate net carbon dioxide sinks.

GREEN
BALANCE™



GREENBALANCE™

METHODOLOGY



Credit:	©	CMPBS



Credit:	UT	Health	School	of	Nursing



Credit:	©	H-E-B


