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Disclaimer: Most of the details shown in this pu-
blication have been put to practice in actual cons-
truction applications. Nevertheless, because of the
multiple conditions and circumstances affecting a
construction job, the author cannot assume any
responsibility for the application of them.

You can obtain more information related to the
material contained in this book through the
following internet web sites:

1. www.usgbccaribbean.org
2.www.construction.com/Sweets/GreenManufacturers/
4. Greensage Directory of Green Products
www.greensage.com/directoryspl.html

5. Walll & Roof R Value Calculator
www.asianz.co.nz/CRCCalculatorFrame

6. www.treehugger.com/

7. www.nrel.gov

Photocopy appropriate details only for your personal use.
Adapt details according to your climatic conditions and specific
job.

This book is bound on the upper margin to permit notes on
the back side of each sheet while at the same time have the
reference detail visible.

Develop your own details and send a copy to us. If we find
them helpful and publishable we will reward your efforts with
a copy of the next edition of this book.

This book is printed on 30% post consumer recycled paper.
Published with local resources in Puerto Rico.

Copyright 2008 by Fernando Abruiia, All Rights Reserved

El arquitecto Fernando Abrufa tuvo la gentileza y generosidad
de compartir este valioso documento con nosotros.
Haga buen uso de él y otorgue los créditos que corresponden.

Muchas gracias



GREEN CONSTRUCTION DETAILS

A collection of ideas for sustainable construction
fully illustrated and simply explained.

INDEX

Learning Objectives
Disclaimer

References

Frame of Reference

30 Green Construction Details
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How to use this Book

* Read the short chapter “Frame of Reference” to
get a general idea for the subject matter.

* Photocopy appropiate details only for your perso-
nal use.

e Adapt details according to your climatic conditions
and specific job.

e Develop your own details and send a copy to us. If
we find them helpful and publishable we will reward
your efforts with a copy of the the next edition of
this book.

Learning Objectives

e Introduce the reader to the pragmatic issues of
green design and construction based on the more
general concepts of sustainability.

e Understand the frame of reference to be used
when developing construction details for sustainable
buildings.

® Present 30 Green Construction Details applicable
to many architectural projects.

INSTITUTO DE ARQUITECTURA TROPICAL
DETALLES CONSTRUCTIVOS VERDES

Una coleccion de ideas para la construccidn sosteni-
ble ilustradas y simplemente explicadas.

INDICE

Objetivos didacticos
Renuncia

Referencias

Marco de referencia

30 detalles constructivos
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Como usar este manual

* Lea el corto capitulo “Marco de Referencia” para
obtener una idea general del tema.
* Copie detalles sélo para su uso personal

* Adapte detalles acorde a sus condiciones climati-
cas y trabajo especifico

* Desarrolle sus propios detalles y envienos una
copia. Si las consideramos un aporte, recompensa-
remos sus esfuerzos y la incluiremos en la préxima
edicion.

Objetivos didacticos

* Introducir al lector en los asuntos pragmaticos del
diseio y la construccion verde basados en los con-
ceptos generales de la sostenibilidad.

* Entender el marco de referencia util cuando se
estan desarrollando detalles de la construccidn sos-
tenible.

* Presentar 30 detalles constructivos verdes aplica-
bles a muchos proyectos arquitecténicos.

Frame of Reference / Marco de Referencia

39% of all CO2 gases are generated by the building industry
39% de los gases CO2 son generados por la industria de la construccion
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FRAME OF REFERENCE

. Sustainability

. Sustainable Design

. Ecological Footprint

. Carbon Footprint

. Passive Survivability

. Passive Transformability

. Cradle to Cradle

. New Sustainable Technologies
. Climate Change Vs. Design
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1. Sustainability:

Meet today’s needs without adversely affecting the
ability of future generations to meet theirs. It is an
evolving and contextual concept.

Evolving because what might be considered sustai-
nable today might not be in the future. Contextual
because sustainability cannot be measured using
the same parameters in different climatic, topograp-
gic, cultural and economic contexts among others.

2. Sustainable Design:

Design and construction practices that significantly
reduce or eliminate the negative impact of buildings
on the environment and it’s occupants.

Basic Green Building Design Practices:

- Sustainable site planning

- Safeguarding water and water efficiency
- Energy efficiency and renewable energy
- Conservation of materials and resources
- Indoor environmental quality

3. Ecological Footprint:

The amount of bio-productive land required to
support our lifestyles. Four acres per person is
the corresponding amount per person if all the
bio-productive land were to be distributed
proportionately among the earth..s population. To
maintain our standards of comfort and lifestyle
we need 24 acres/person.

4. Carbon Footprint
The amount of CO2 emissions resulting from our
consumption patterns, energy use and lifestyles.

MARCO DE REFERENCIA

. Sostenibilidad

. Disefio Sostenible

. Huella Ecolégica

. Huella de Carbdn

. Sobrevivencia pasiva

. Transformabilidad Pasiva

. Del Origen al Origen

. Nuevas Tecnologias Sostenibles
. Cambio Climatico vs Disefio
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1. Sostenibilidad:

Conocer las necesidades de hoy sin afectar negati-
vamente la capacidad de las generaciones futuras
para satisfacer las suyas. Es un concepto contextual
que evoluciona. Contextual porque lo que podria
considerarse hoy como sostenible, podria no serlo
en el futuro. Contextual porque la sostenibilidad no
se puede medir aplicando los mismos pardmetros en
contextos diferentes en clima, topografia, culturay
econdmia, entre otros.

2. Diseiio Sostenible:

Practica profesional que reduce significativamente
o elimina el impacto negativo de los edificios en el
ambiente y sus ocupantes.

Disefio Verde y practicas basicas de construccién:
- Planificacidon sostenible del sitio

- Ahorro y eficiencia en el uso del agua

- Eficiencia energética y energias renovables

- Conservacion de materiales y recursos

- Calidad ambiental interior

3. Huella Ecoldgica:

La cantidad de tierra bio-productiva requerida para
apoyar nuestros estilos de vida. Si toda la tierra
bio-productiva fuese repartida equitativamente, 1.6
hectareas por persona deberian distribuirse pro-
porcionalmente entre la poblacién mundial. Para
mantener nuestro nivel de bienestar y estilo de vida
necesitamos 12 hectareas/persona.

4. Huella de Carbono:
La cantidad de las emisiones de CO2 resultantes de
nuestros patrones de consumo, el uso de energia 'y



20 to 30 tons/person is very common in industriali-
zed nations.

5. Passive Survivability

A building needs to be designed in such a way that
its passive operation can continue, temporarily,
when the infrastructure technologies collapse.

6. Passive Transformability

A building design needs to incorporate the possibi-
lity of physical transformations and changes in use
during its useful lifetime without requiring major
demolition or the generation of debris.

7. Cradle to Cradle Concept:

Developed by Chemist Michael Braungart and archi-
tect William McDonough in their book, “Cradle to
Cradle”

Based on a system of “lifecycledevelopment..we can
be “wasteful” if the products we produce go com-
pletely back into nature or are completely reborn as
newproducts. “

Using a cherry tree as an example, they note
how”wasteful” it is. Each year it dumps a great pile
of fruitand leaves on the ground to rot. But all of
this wastegoes back into nature to be reborn as new
trees, bacteria, birds and other parts of the natura-
lecosystem. We should try to emulate this natural-
system instead of trying to do more with less.

8. New Sustainable Technologies

Technological expectations based on recent research
include, among others:

1. CO2 Sequestering Materials

2. Witricity (Wireless Electricity)

3. Polarized Paints (Paints that turn dark in winter
and light in summer)

4. Spray On Organic Photovoltaics “

9. Global Warming Vs. Architectural

Design Climate change triggered by Global Warming
could possibly alter passive design strategies: i.e.-
Natural Ventilation, Humidity Controls, others.

INSTITUTO DE ARQUITECTURA TROPICAL

estilos de vida, es de 20 a 30 ton/persona es muy
comun en las naciones industrializadas.

5. Supervivencia Pasiva

Un edificio debe disefiarse de manera que su ope-
racidn pasiva pueda continuar, de forma temporal,
cuando las tecnologias de la infraestructura colapsan.

6. Transformacion Pasiva:

El disefio del edificio necesita incorporar la posibili-
dad de transformaciones fisicas y cambios en el uso
durante la vida util sin mayor demolicién o la genera-
cion de residuos.

7. Concepto del Origen al origen:

Desarrollado por el quimico Michael Braungart y el
arquitecto William McDonough en el libro “From
Cradle to Cradle”.

Basado en un sistema de “desarrollo del ciclo de
vida... puede evitarse el despilfarro si los productos
que manufacturamos retornan a la naturaleza o rena-
cen como nuevos productos.”

Tomando un arbol de cerezo como ejemplo, obser-
varon cuanto “despilfarro” tenia. Cada afio se cae
una gran cantidad de frutas y hojas sobre el terreno
y se pudren. Estos residuos retornan a la naturaleza
para renacer como nuevos arboles, bacterias, aves
y demas partes del ecosistema natural. Tratemos
de emular este sistema natural en lugar de intentar
hacer mds con menos.

8. Nuevas Tecnologias Sostenibles

Las expectativas tecnoldgicas, basadas en estudios
recientes incluyen entre otras:

1. Materiales secuestradores de carbono

2. Inalambricidad (electricidad sin cables)

3. Pinturas polarizadas (se oscurecen en invierno y se
aclaran en verano)

4. Aerosoles fotovoltaicos organicos

9. Calentamiento Global vs Arquitectura

El disefio basado en el clima forzado por el calenta-
miento global posiblemente deba cambiar sus estra-
tegias pasivas de disefo: ventilacién natural, control
de la humedad y otros.
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Prevailing temperatures, breezes and relative humi-
dity in some areas of the planet might change dras-
tically so as to alter the design strategies we have
grown accustomed.

U= Successfully Used / Utilizado con éxito
D= Designed / Disefiado
S= Studied or Observed / En estudio - observado

Las temperaturas prevalecientes, brisas y humedad
relativa en ciertas areas del planeta pueden variar
drasticamente y alterar las estrategias de disefio con
las cuales hemos crecido.
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The MeGraw-Hill Companies

consnanii Sweets Network’

home | productcenters | findarep | ufiites | education |

— SweetsGreen Collection

project network | spotlights | forums

Are you working on green buildings? These manufacturers have included green information in their Sweets program to help you learn
maore about their green products, how they are used in sustainable design, and the manufacturer's own green practices. Follow the
links below to the manufacturer's program and look for Green Info in the Company Resources section.

| section | | company name |

1]12|3]4]|5]6
03 01 00 Maintenance of Concrete

HUROH Duron Paints & Wallcovearings
FRTS & WAL LTV TRMGS

03 05 00 Commen Weork Results for Concrete

CEME-TUBE, LLC
ficeme-TuBE

L&M Construction Chemicals, Inc.
taniraction Chrmicah, nc.

promemn Ol C astle Precast Inc.

03 10 00 Concrete forming and Accessories

CEME-TUBE. LLC More information on Green

fcEme-TuBE . )
Construction Details at
www.construction.com/

promeem—n OldCastle Precast Inc. Sweets/GreenManufacturers/
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To contact the author:

Dr. Fernando Abrufia, FAIA
Abruia & Musgrave, Architects
E: abrumus@earthlink.net
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