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Bienvenida e Introduccién
Dr. Luis Alarcén, Universidad Catélica de Chile
Dr. Mike Williams, Bechtel Chile, Ltda.

Recepcion de los Expositores

Presentacion del Discurso Principal

"Desafios relevantes en la Industria Chilena de la Construccién'
Barham Madain, ler Vicepresidente Cdmara Chilena de la
Construccién

Al

"Prediccién del Impacto de Decisiones Estratégicas en los
Resultados de los Proyectos"
Dr. David Ashley, Universidad de California, Berkeley

" Planificacién Estratégica en la Industria de la Construccion"
Patricio Venegas, Universidad Catdlica de Chile

"Un sistema de Apoyo para la Toma de Decisiones en la
Construccién"
Dr. Luis Alarcén, Universidad Catélica de Chile

"Un Ambiente Computacional de Negociacién"
Dr. Feniosky Penia-Mora, Massachussets Institute of Technology,

MIT.

"Vision General de la Industria Chilena de la Construccién -
el Sector Energia"

Carlos Andreani, ENDESA

"Herramientas Integradas para el Disefio de Plantas: Modelos
Grificos, Visualizacion y Simulacién."
Jerry King, Vice Presidente Ejecutivo, Jacobus Technology

"Recoleccion de Datos en Tiempo Real e Integracién en
3D CAD"
Dr. Yvan Beliveau, Virginia Tech

"Sistema Automatizado de Planificacion"

Dr. Mike Williams, Bechtel Chile, Ltda.

Resumen y Cierre
Dr. Mike Williams y Dr. Luis Alarcén

La Pontificia Unicversiddd
Catolica de Chile y Bechtel
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se complacen en mvitar a usted a la octava versién del Seminario

Internacional de la Industria de la Construccion, el que se llevard
efecto los dias 25 y 26 de septiembre de 1997 en el Salén de Honor
de la Universidad.

El encuentro se viene realizando desde 1989 vy estd dirigido a ejecutivos
de empresas de ingenieria y construccion, académicos, investigadores
y profesionales provenientes de otras disciplinas que utilizan o
requieren aplicar a sus procesos productivos modelos tecnoldgicos de
iltima generacion. Estamos ciertos que este seminario es fundamental
para que los directivos y profesionales de las empresas que aspiran
a liderar el desarrollo del pais, incorporen nuevos conocimientos,
conozcan experiencids nacionales anjeras y encuentren la
aspiracion que les permita lograr el mayor éxito en sus proyectos.
Para este objeto, se ha reunido un prestigioso y selecto grupo de
relatores nacionales y extranjeros;

< g ;
ST ELO

1. Identificar y discutir los desafios tecnoldgicos que enfrenta el
rubro de la construccion en los albores del siglo XXI.

2. Dar a conocer los dltimos adelantos tecnoldgicos que comienzan
a aplicarse en el ambito de proyectos de construceion.

3. Ofrecer un espacio ideal para el intercambio de experiencias
ideas entre los concurrentes y especialistas nacionales e
internacionales.

L‘\ i
1. Presentacion de trabajos de connotados
académicos y profesionales del drea.

2. Interacci6n directa entre los exponentes y
participantes a través de rondas de consultas.

3. Exhibicion de equipos y demostraciones
de las aplicaciones tecnoldgicas.

Viernes 26 de Septiembre

Bienvenida e Introduccién
Dr. Luis Alarcén, Universidad Catdlica
Dr. Mike Williams, Bechtel LAR

Simposio, Recepcion de Expositores.

Presentacion del Discurso Principal

Sr. Marcos Lima, Vice Presidente Ejecutivo, Codelco

"Vision General de la Industria Chilena de la Construccién
Sector Mineria".

"Modernizacién de la Gestién de Proyectos en Codelco
Chile"

Sr. Andrés Fuentes T., Codelco.

"Tecnologias al Servicio de la Ingenieria"
Herb Mumford, Engineering Manager, Bechtel Chile, Ltda.

"Investigacién y Resultados de la Simulacién de Proyectos
en Europa"

Dr.Jests M. de la Garza, Virginia Tech and

Chalmers Institute of Technology, Chalmers, Sweden.

"Herramientas de Internet para la Administracion de
Proyectos"
Christopher Tilley, Presidente & CEO, Porvenir Inc.

Demostraciones Tecnolégicas

Bechtel Chile, Ltda. - 4D planificador y ALPS.

Jacobus Technology - Herramientas de Representacién
CAD 3D.

Universidad Catélica de Chile - Herramientas de apoyo
a las Decisiones

Porvenir Inc. - Presentaciones de Herramientas de Internet.

Resumen

"Aplicacién Integrada de Tecnologia en el Proyecto del
Siglo XXI "

Dr. Boyd Paulson, Stanford University

Cierre
Dr. Luis Alarcén
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Inscripciones

Inauguracion
Dr. Luis F. Alarcon, Universidad Catolica de Chile.
Dr. Mike Williams, Bechtel LAR

Moderador: Dr. Luis Alarcon, Universidad Catolica de Chile

"Desafios relevantes en la Industria Chilena de la Construcciéon" ./
Barham Madain , ler Vicepresidente Camara Chilena de la
Construccion.

"Prediccion del Impacto de Decisiones Estratégicas en los
Resultados de los Proyectos” ’
Dr. David Ashley, Universidad de California, Berkeley

Cafeé

"Planificacion Estratégica en la Industria de la Construccion" _
Patricio Venegas, Universidad Catolica de Chile .

"Un Sistema de Apoyo para la Toma de Decisiones Estratégicas"
Dr. Luis Alarcon, Universidad Catolica de Chile *

FSYATF 1A -
\[IAR A D
LY A T VY B Y v W

LA CON CION
Receso = i ;

D Aarmter m . b red &
Lenirc LJOCH enta )

Moderador: Dr. Mike Williams, Bechtel LAR .

Video Conferencia

" Simulacion de Construccion en 4 Dimensiones, Investigacion y -
Experiencia en los Estados Unidos"

Dr. Martin Fischer, Stanford University

“Sistemas Automatizado para Planificacion de Proyectos”
Dr. Mike Williams, Bechtel Latino America Region Sur
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CAMARA CHILENA DE LA CONSTRUCCION.. .

VIII SEMINARIO INTERNACIONAL DE LA
INDUSTRIA DE LA CONSTRUCCION

“Desafios relevantes en la Industria Chilena de la Construccién’

Presentacion de
Don Barham Madain Ayub
Primer Vicepresidente
CAMARA CHILENA DE LA CONSTRUCCION

El entorno mundial

El mundo estd viviendo profundos cambios de todo tipo,
causados entre otros por la revolucién de las comunicaciones. Estas han
permitido que hoy en dia podamos informamos y negociar a miles de
kilometros, lo que implica que desde cualquier parte del mundo se pueden
obtener los:- antecedentes necesarios para decidir una inversion en Chile o

para invertir en el extranjero desde Chile.

Este fendmeno ha generado la internacionalizacién de los
mercados, y estamos préximos a una globalizacién generalizada de los
mismos. Algunos mercados ya operan en forma globalizada: las empresas
estin presentes en la mayoria de los paiseé, y producen y comercializan sus
productos de acuerdo con esquemas generales aceptados en todo el mundo.
Otros mercados estdn en la fase de internacionalizacién. es decir sus
productos se comercian de un pafs a otro, pero no se ha llegado atin a la etapa

de produccion y comercializacién global. .

Lo que si es un hecho, es que la tendencia mundial apunta en

este sentido, es decir a eliminar las fronteras econémicas y a hacer posible la




produccidn de bienes y servicios por parte de cualquier empresa en cualquier

parte del mundo.

El cardcter no transable de lés bienes que produce la actividad
de la construcciéon hace mds dificil que el fenémeno de la globalizacién
alcance a este sector, sin embargo ésta también es posible en el caso de
algunas actividades, como la ingenierfa, el disefio y la evaluacién de
proyectos, al margen de la internacionalizacién creciente de grandes

empresas constructoras, algunas de las cuales ya tenemos instaladas en Chile.

En suma, estamos viviendo en un mundo que cada vez parece

mds pequefio y que estd en un permanente proceso de cambios.
El entorno nacional

La estrategia de desarrollo adoptada por nuestro pafs desde hace
" casi dos décadas, se sustenta en dos pilares fundamentales : la apertura al

comercio internacional y el incremento de la tasa de inversién.

Recuperada de la crisis de la deuda externa que tan fuertemente
afect6 la economfa del pafs hacia principios de los 80, en los ltimos 10 afios
nuestras exportaciones se han incrementado en un 121%, al tiempo que la
tasa de inversion ha pasado del 17,2 al 28,3% del PIB, lo que nos ha
permitido crecer a una tasa promedia del 7% y pasar de un producto per
capita de US$ 2.927 en 1986 a cerca de los US$ 5.300 que se proyectan para
este afio. Un aporte fundamental en este proceso tiene su origen en el
desarrollo de un mercado de capitales competitivo, con una amplia gama de
instrumentos de ahorro y financiamiento y una creciente disponibilidad de
recursos, buena parte de los cuales se han podido generar a partir de la

reforma estructural del sistema previsional.



La Construccion en el desarrollo del pais

La construccién se ha convertido asi en un elemento clave de
este desarrollo, toda vez que da cuenta de mds del 40% de la inversion en .
capital fijo, al generar las obras de infraestructura fisica necesaria para la
expansién de la produccién, proveer la infraestructura de uso puiblico que
hace posible movilizarla, y satisfacer la creciente demanda de viviendas que
el crecimiento econémico ha permitido realizar cada vez a mds amplios

sectores de la poblacién.
Inversion creciente

En el periodo inmediatamente anterior a las reformas
estructurales de nuestra economia, a principios de los ochenta, la inversién
anual en obras de construccién alcanzaba a poco mds de US $ 3.000 millones
de hoy, en tanto que el afic pasado dicha inversi6én llegé a los US $ 8.070

millones

Sélo en los ultimos 5 afios se han construido obras por una
inversidn equivalente a US$ 34.844 millones, con un ritmo de crecimiento
anual promedio del 9 %, lo que ha permitido generar en el perfodo mds de
95.000 nuevos puestos de trabajo en el sector, aumentar los remuneraciones
reales en un 16,3%, elevar la produccidn nacional de cemento de 2 a 3,3
millones de toneladas, y pasar de Ia construccién de 78.600 viviendas en

1990 a 141.000 en 1996.

La informacién disponible nos permite proyectar para este afio
una inversion en construccion del orden de los US$ 8.625 millones, lo que
representa un crecimiento real del 7 %. Considerando los déficits de
infraestructura publica que debemos abordar para que este subsector no se
constituya en un cuello de botella para el crecimiento; las perspectivas que
se presentan en el drea de la vivienda, alimentadas por el crecimiento

econéndico previsto y los nuevos programas piblicos y politicas
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habitacionales que se estin poniendo en marcha, y la inversién en proyectos
de infraestructura productiva privada que hemos catastrado, estamos
proyectando un crecimiento promedio anual del 8,8 % de aqui al afio 2000,
estimdndose que hacia ese afio superard los US $ 11.000 millones, lo que
constituye un gigantesco esfuerzo para el pafs y una gran responsabilidad

para los constructores.

La inversion en construccion se ha venido duplicando cada diez
afios en Chile, y las proyecciones indican que lo volverd a hacer en la

proxima década.
Una demanda mas exigente

La creciente participacion de inversionistas extranjeros en los
mds variados dmbitos de la actividad econdmica del pais, ha ido elevando
paulatinamente los niveles de exigencias de calidad y los grados de
sofisticacién en los proyectbs de infraestructura productiva privada, al mismo
tiempo que el desarrollo de las comunicaciones y el progreso social y
material generado por el crecimiento econémico que viene registrando el
pais, estd haciendo también de los chilenos clientes mds informados y
exigentes, tanto en cudnto compradores de viviendas, como usuarios de la

infraestructura piblica nacional.
Privatizacion de la demanda

Por otra parte, también estamos observando un profundo proceso
de cambios en la demanda que enfrenta la industria de la construccién. El
desarrollo de una parte importante de la infraestructura de uso piblico a
través de mecanismos de concesion, sean de obras publicas, de la
privatizacion de las empresas sanitarias o de concesiones de estos servicios, o
de infraestructura portuaria, implica el traspaso a la responsabilidad privada
no sélo la construccién de las obras, sino que también su financiamiento,

gestién' y operacién, lo que significa tener que abordar mecanismos
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contractuales diferentes a los tradicionalmente acostumbrados para el

desarrollo de este tipo de obras.

Adicionalmente, la puesta en marcha del leasing habitacional
abre las posibilidades de nuevos campos de negocios de construccién y
financieros, en tanto que la implementacién de medidas para el traspaso de la
gestién y financiamiento de los programas de vivienda social al sector
privado, asi como las medidas para posibilitar la creacion de un mercado
secundario en estos segmentos poblacionales y generar la movilidad
habitacional, constituyen nuevos desafios a la capacidad de las empresas
constructoras, e incidirdn en el previsto aumento de la competencia al interior

de la industria antes mencionado.
Atraso Tecnolaogico

Esta evolucidn del sector no ha tenido, lamentablemente, un
desarrollo y progreso paralelo en materias tecnolégicas, lo que se traduce en
bajos niveles de productividad y graves deficiencias en la calidad final de sus
productos, a pesar de la incorporacidn, aunque precaria, de nuevos métodos,

equipos y materiales.

Estas deficiencias pueden atribuirse a que el pgasto en
investigacién y desarrollo en Chile es bajo y la participacién privada débil; a
que existen importantes carencias en la formacion y calificacién de un alto
porcentaje de trabajadores del sector; a la disminucién det ruiméro de
profesionales universitarios dispuestos a trabajar en obra, los que ademds no
siempre cuentan con las herramientas que les permitan identificar potenciales
dreas de mejoramiento, tanto en los-proyectos como en la gestién total; y a un
déficit importante, en las universidades, de investigadores en el drea de la
construccién, apreciacién que ha sido corroborada por un estudio realizado
en el marco del Programa de Innovacién Tecnolégica del Ministerio de

Economfa, el que destaca ademds que, del total de los proyectos de
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innovacién tecnolégica presentados y aprobados por FONTEC en los ltimos

5 aftos, sélo un 1,6% corresponde al sector construccidon.

Para dar satisfaccién a los requerimientos derivados del proceso
de desarrollo y al incremento esperado de la demanda, es preciso avanzar en
los niveles de investigacién, desarrollo y transferencia tecnolégica que
incluya aspectos productivos, procesos constructivos, de administracién y
gestion y de conocimiento de materiales y nuevas tecnoldgfas, siendo la
capacitacion y desarrollo del factor humano no sélo la consecuencia de la
necesidad de mantener ventajas competitivas, sino que también una respuesta
a los imperativos de progreso y perfeccionamiento personal de quienes

contribuyen a la labor productiva..

El actual desafio consiste en adecuar la organizacién de las
empresas para el logro de altos niveles de productividad, en conocimiento de
que la actividad del sector se caracterizard en los proximos aiios por factores
como la automatizacién de procesos y de servicios, por la necesaria
implementacién de la actividad interdisciplinaria, por la influencia
imprevisible de nuevas tecnologfas y la creciente conciencia de su impacto en
la calidad de vida, lo que requiere de un capital humano especialmente
capacitado para enfréitarlos y que deberd cumplicr un rol protagénico,

tomando la conduccidn del proceso para acelerar su desarrollo.

Se ha hecho urgente pues, la necesidad de incorporar eficiencia
en la estrategia, en la metodologia y en las herramientas aplicadas en los
procesos constructivos para obtener estos logros, y esta eficiencia debe ser el
producto de la relacion que se establece entre la docencia e investigacion en
las universidades y el campo de aplicacién de conocimientos y nuevas

tecnologias en la prictica.



Los insumos materiales

Un tema importante que debe constituirse en una preocupacién
permanente del sector es la calidad de sus productos, cuyo resultado final es
responsabilidad de quienes ejecutan el trabajo, y que deben estar capacitados
para ello. Dicha capacitacién debe enfrentarse avanzando en la normalizacién
de procesos y materiales, lo que considerando las tendencias internacionales
hacen de esta posibilidad una necesidad que requiere potenciarse en su

desarrollo.

La Organizacién Internacional para la Estandarizacién - ISO-
fue creada con el fin de promover la aplicacién de normas iguales
reconocidas internacionalmente, que faciliten el intercambio de bienes y
servicios en todo el mundo. Chile es miembro de esta organizacién a través
del Instituto Nacional de Normalizacién, pero el nimero de empresas
chilenas certificadas con ISO 9.000 es hasta ahora muy reducido,
aproximadamente 40, y pertenecen fundamentalmente a los sectores minero y

forestal.

Dado que fue la preocupacion por la satisfaccién plena de los
clientes la que condujo al desarrollo de estas normas internacionales sobre
gestion y aseguramiento de la calidad, las deficiencias del sector construccién
en este aspecto se traducen en una clara desventaja para el logro de la calidad

que su crecimiento exige.

Desgraciadamente en Chile tenemos serias insuficencias en
materias de normas relativas a los materiales de construccién, y deficiencias

en los sistemas de generacién de normas.

Asi por ejemplo, los fabricantes nacionales no producen bajo
condiciones de dimensionamiento estandarizado, y los productos importados
no pueden homologarse a estandares que no han sido definidos, lo que

encarece los costos de la construccién y dificulta el trabajo en los proyectos.



Como por otra parte. la normalizacién de procesos y materiales y
el desarrollo de tecnologfas permiten sistematizar actividades, implementar
en el mediano plazo sistemas de prefabricacion e industrializacién en la
construccién y constituir mecanismos que también contribuyan a un mejor
control de calidad, una mayor productividad y eficiencia, abriendo con
mayor claridad la posibilidad de competir en los mercades internacionales, la
Cimara Chilena de la Construccién estd coparticipando en la formulacién de
Normas Técnicas que elabora el Instituto Nacional de Normalizacién,
aportando recursos econémicos y humanos para la creacién y/o actualizacion

de ellas.

Pero para obtener productos industrializados, de buena calidad y
bajo costo es clave el papel que pueden desarrollar las universidades en
investigacién de nuevas tecnologfas y en su implementacion, para terminar
con la resistencia que muchos profesionales tienen para su aplicacién o para

investigar con este fin.
Los recursos humanos

Segiin la§” estadisticas oficiales, actualmente laboran en la
industria de la construccién del orden de 440.000 trabajadores, 340.000 de
los cuales son dependientes de las aproximadamente 7.500 empresas
constructoras que operan en el pafs, y presentan un bajo nivel educacional, ya
que de acuerdo a los datos obtenidos por la Corporacién de Investigacién de
la Construccidn, de cada 100 trabajadores ocupados en la construccién, 32 no
han completado su ensefianza bdsica y s6lo 23 han egresado de la Ensefianza

Media.

El notable crecimiento que exhibe la construccién en los iltimos
10 afios ha sido llevado a cabo incorporando un numeroso contingente de
nuevos trabajadores al sector. Entre 1985 y 1995 la fuerza de trabajo global

del pais ha venido creciendo a un ritmo de sélo un 2,8% por aflo, pese a que



el potencial laboral subyacente entre quienes permanecfan fuera de la fuerza
de trabajo ha venido siendo absorbido paulatinamente, el nimero de
trabajadores de la construccién lo ha hecho a una tasa promedio anual del
9,5%. Estos disfmiles ritmos de crecimiento constituyen un indicio de que

resta poco margen para seguir expandiendo el empleo en el sector.

Afortunadamente en materia de empleo no sélo cuenta la
cantidad, sino que esencialmente su calidad, lo que hace urgente mejorar y
adecuar los programas educacionales, y desarrollar programas masivos de
capacitacion laboral, ademds de adecuar los curriculos de formaci6n
profesional y técnica para permitir los aumentos de productividad, necesarios
para responder a las demandas de los proyectos de construccion que se

requiere ejecutar en los proximos arios.

El afio 1996 fue aprobado el Plan Estratégico de la C.Ch.C. cuya
elaboracién se inicié con un diagndstico de la realidad del sector, en el que,
entre otras conclusiones, se sefiala que "la estructura organizacional de las
empresas constructoras es mds bien precaria, con un ndmero reducido de

profesionales y escasa incorporacidn de técnicas modemas de gestion”.

Indica adetnds que el mercado laboral del sector presentard en el
futuro inmediato un déficit de mano de obra calificada y de profesionales de
terreno, argumentando que las nuevas técnicas de gestion, aplicadas
comunmente a empresas manufactureras, tomardn cada vez mds fuerza en las
empresas de la construccién, cuya tendencia es convertirse en empresas de
gestién y en empresas de especialidades. Enfatiza que se aprecia claramente
la necesidad de incrementar la capacidad tecnoldgica de trabajadores -
calificados y profesionales con el objeto de entregarles los conocimientos

necesarios para operar eficientemente en este dmbito.



Profesionales y Técnicos

De acuerdo a las estadisticas disponibles, durante 1996 las
universidades contaban con una matricula total de 20.238 estudiantes en
carreras propias o asociadas al drea de la construccidn, equivalente al 8 % de
la matricuia total de todas las universidades del pais, cifras estas que incluyen
los 4.675 alumnos nuevos que ingresaron en dicho afio a esas carreras,
habiéndose titulado 934 nuevos profesionales en las carreras de construccidn

durante [9‘95‘.

Una inspeccidn retrospectiva muestra que las carreras
universitarias del drea de la construccién han venido perdiendo terreno en las
preferencias de los jévenes. Asi por ejemplo, entre los titulados durante 1995
en las distintas carreras Qe ingenieria, las orientadas a la construccion
representaron el 23%, sin embargo de la matricula total en 1996 en estas
carreras, sélo el 13% pertenecia a las ingenierfas asociadas a la construccién,
y entre la matricula de primer aiio de estas carreras esa proporcion fue de sélo

un 9,6%.

Un desaffo importante, entonces, es volver a situar al sector

entre las preferencias dé los futuros estudiantes universitario.

Es importante destacar algunos énfasis que creemos necesarios
en la ensefianza de los profesionales del futuro, ademds de los propiamente
técnicos, como son el cultivo de los valores éticos y sociales que hagan
posible una conciencia valdrica individual para toda accién personal y
profesional, para el desarrollo de su capacidad de aprendizaje autodirigido
tendiente a un autoperfeccionamiento contfnuo, para la capacidad de manejar
y administrar tecnologfas en un marco interdisciplinario y para el desarrollo

de su creatividad.

El notable progreso de nuestro pais en los Gltimos afios exige de

los profesionales una integracion de sus conocimientos técnicos con el
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humanismo, razén por la cual estimamos de vital importancia incorporar en
su formacién actitudes y habilidades que les permitan desarrollar estos
valores y los preparen para su autodesarrollo personal y para integrar la

tecnologfa, en forma creciente, a la calidad de vida de la humanidad.

La verdadera educacién es también transmisién de cultura,
implica valores, normas, ciencia, en un sistema que tiene coherencia y le da

sentido a la vida humana .

Siempre ha tenido gran importancia el vinculo Universidad-
Gobierno-Empresa en lo que se refiere a investigacion, desarrollo y/o
transferencia de nuevas tecnologias puesto que la difusién de los resultados

obtenidos tiene un efecto multiplicador para la produccién del sector.

La Cdmara Chilena de la Construccidn en este aspecto, ha tenido
una permanente preocupacién por fomentar el intercambio de conocimientos
con las entidades de educacién superior y por colaborar, con su experiencia
empresarial, en la preparacic’)n de los profesionales ligados al sector, tanto en
su formacidn universitaria como en el reciclaje y perfeccionamiento de los
profesionales en ejercicio, a fin de contribuir al desarrollo cientifico y
tecnolégico de la actividad de la construccién, para el logro de una mayor

eficiencia, productividad y competitividad.

Desde hace mds de diez afios se ha relacionado de manera
directa con el quehacer universitario, en su preocupacién por los problemas
derivados de la formacién y perfeccionamiento de los profesionales de la
construccién, brindando cursos a alumnos de las carreras de Ingenieria Civil,
Arquitectura y Construccién Civil de distintas Universidades del 4rea
metropolitana; ha otorgado cupos de Pricticas Profesionales de vacaciones y
asesorfa -en temas de Memorias de titulacién, ademds de la atencion

permanente que les brinda el Centro de Documentacién de la Institucion.

11



Ademds organiza periddicamente Seminarios y cursos de
perfeccionamiento con la colaboracién de las entidades de la red social y de
sectores universitarios para los profesionales del sector, con el objeto de
entregar informacion sobre las nuevas tendencias aplicadas en el sector y con

el objeto de actualizar conocimientos.

También ha suscrito Convenios de Cooperacién Cientifica y
Tecnoldgica con veinte Universidades del pais a partir de 1994, facilitando
esta relacién e incentivando la transferencia de conocimientos desde y hacia
las aulas universitarias, siendo de vital importancia la relacién que se
establece entre los campos de accion especificos, como son la docencia y la |
investigacién por una parte, y la aplicacién prdctica del conocimiento por

otra.

La Corporacién de Investigacion de la Construccién, nacida de
la Corporacién de Capacitacién, por ejemplo, ha cumplido un importante rol
en el desarrollo del Plan Estratégico desde el inicio de los estudios,
coordinando su labor con destacados profesionales de la Facultad de
Ingenieria de la Pontificia Universidad Catélica, en otro de los campos de la

relacion Cdmara-Universidades.

E! recientemente creado Instituto de la Construccién constituye
un punto de encuentro entre el mundo empresarial, el mundo gubernamental,
el de las organizaciones gremiales de los profesionales del sector y el de las
universidades, todos representados en él y que generan un espacio
prometedor de discusién para los avances que en todas las dreas, la

construccion y sus actores, requieren actualmente.

Del resultado de una encuesta hecha a empresarios del sector se
desprende que los factores que determinarén la evolucién de los mérgenes en

los negocios de la construccidn, serdn fundamentalmente:



* Una mayor competitividad del mercado, marcada por el ingreso de
nuevos integrantes entre los que se cita a empresas extranjeras,

* Una modificacion del cardcter de la demanda por obras de
construccion, debido al mayor nivel de exigencias por parte de los
clientes, y

* Una necesaria internacionalizacién de las empresas constructoras

chilenas para responder a las exigencias de un mercado globalizado.

Debido a estos cambios estructurales y al aumento de la
demanda, al interior de las empresas existe actualmente una marcada
preocupacién por incrementar la capacidad tecnoldgica de profesionales y
trabajadores calificados. considerando que la tendencita se orienta a la
industrializacién de los procesos, con uso intensivo de equipos sofisticados
que permitirdn altas velocidades de construcciéon y por lo tanto mayor
productividad. lo que requiere necesariamente de personal mejor calificado

que el promedio que se encuentra hoy en el mercado.

La capacitacidn del sector, ademds de contribuir al mejoramiento
de la productividad y de la calidad de sus productos, eleva la dignidad de sus

trabajadores, su ingreso y calidad de vida, mejorando su estandar de vida.

Motivados por este diagnéstico, por las tendencias detectadas y
por la preocupacién permanente por la formacion de los profesionales de la
construccién, estamos desarrollando un proyecto tendiente a obtener de
empresarios, ejecutivos de nivel superior y profesionales del sector, su
percepcion sobre los requerimientos que actualmente exige la actividad a los

profesionales que se integran a ella, para difundirlos en el 4mbito académico.

Para conocer dicha percepcidn, se realizé un estudio preliminar
destinado a establecer la prioridad qué se le asigna a algunos tdpicos
seleccionados de conocimientos, diferentes de los propiamente técnicos y
estimados importantes de acuerdo a las nuevas exigencias, que se imparten en

las carreras que forman profesionales de la construccién.
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Estos profesionales deben poseer una preparacién acorde con las
exigencias que el desarrollo del pais ha generado y han hecho tomar
conciencia que dicho desarrollo depende fundamentalmente de su formacién,

la que requiere de una permanente actualizacién en sus planes de estudio.

Del estudio preliminar aludido, se desprende que,
independientemente de la responsabilidad que los profesionales lleguen a
asumir en las empresas, se priorizan tépicos como Gestién, Administracién y
Planificacién, destacdndose de estos resultados esenciales que la
construccién, mds que el disefio de un producto se ha transformado en el
disefio de un proceso, requiriendo sus profesionales de técnicas modernas en

estas materias para un ejercicio exitoso.

El perfil de las preferencias se diferencia segin los roles que se
asignen a los profesionales al interior de las empresas, de manera que a los
que cumplen roles meramente profesionales se les exige conocimientos de
caracter mds técnico, en tanto que a los ejecutivos se les demanda mayores

conocimientos en el drea de gestion.

Ademis el futuro hard exigible a los nuevos profesionales mayor
conocimiento de la cultura y la forma de realizar los negocios, y del nivel
tecnoldgico laboral en paises extranjeros, especialmente en los paises
vecinos, razén por la cual las mallas curriculares deberdn incorporar mayor
intercambio a nivel de pregrado y post grado, y reconocimiento con

Universidades extranjeras.

Considerando ademds que el aseguramiento de la calidad se ha
convertido en una herramienta de amplio y generalizado uso en [a gestién de
" la calidad de las empresas y que requiere de una evaluaciéon permanente de
los factores que influyen en el resultado del producto final para los
requerimientos de competitividad que los actuales mercados exigen, se

desprerde la necesidad de las empresas de incorporar este concepto a sus
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estructuras organizacionales, de modo de adecuarlas a las nuevas exigencias
de productividad y calidad, lo que exige evidentemente la necesidad de
considerarlo también en la formacién de los profesionales universitarios que

se incorporan al sector construccién.

Conocidos estos resultados y considerando el alto grado de
interés y la responsabilidad asumida con el inicio de este estudio para
cuantificar las demandas de los futuros profesionales del sector. la Camara
hizo entrega de la informacién recogida a un grupo representativo de
Rectores y Decanos universitarios en una reunién efectuada con este objeto
en el mes de julio pasado, oportunidad en que los académicos enfatizaron la
timportancia de la iniciativa de la Cimara y de la creacion de una instancia de
debate sobre el tema, ademds de su disposicidn e interés por realizar un

trabajo coordinado en esta materia.

Por otra parte, los participantes en dicha reunién destacaron el
rol del sector privado en la definicion de los requerimientos de los
profesionales, para la reformulacién en las universidades de los planes de
estudio; enfatizaron la necesidad de reforzar la formacion ética ademds de la
técnica, estimulando a los jévenes al servicio publico y las acciones
solidarias; se refirierona la posibilidad de programas de estudio bésicos, de
formacién general como pregrado, para la continuacién de los estudios con
especializaciones y actualizacion permanente, y a la importancia que debe
asignarse a la investigacién de nuevas tecnologfas en el 4mbito universitario

como al continuo perfeccionamiento docente.

Esto nos obliga a actuar con rapidez en la continuacién del
proyecto iniciado, para lo cual la Cdmara ha esbozado un programa que
culminard con un Foro Panel sobre la materia a realizarse en el mes de
noviémbre proximo, y en el que se espera contar con autoridades académicas
nacionales y extranjeras para debatir las conclusiones que se tengan entonces,

de acuerdo al programa.



Dichas conclusiones, relacionadas especialmente con las
carencias detectadas a través de las consultas hechas a los profesionales que
laboran en el sector, y el resultado del debate final, serdn informadas a todas
las Universidades que imparten carreras afines con la construccion, a fin de
que adopten las medidas que consideren apropiadas de acuerdo al diagndstico

que se entregara.

De este modo la Cdmara considera que comparte Ia
preocupacidn del sector por la formacién universitaria de sus profesionales y
asume la responsabilidad de hacer un diagndstico, que puede constituir una
importante base para la reformulacion de sus mallas curriculares desde la
perspectiva empresarial y en colaboracién con las universidades,
contribuyendo a superar las carencias que se detecten y a enfatizar los tépicos
que se estime de mayor importancia para el logro de los fines que se persigue:
un profesional idéneo, técnicamente bien preparado, solidario, que con su
trabajo contribuya al progreso del sector de la construccidn y por lo tanto al
progreso del pafs, en concordancia con las actuales exigencias que su

crecimiento y desarrolio nos impone.

Otros Desafios

En el drea de las obras de infraestructura se debe insistir en la
necesidad y conveniencia de llegar a una mayor flexibilidad en los llamados a
licitaciones de cbras piblicas. de modo que los constructores puedan sugerir
alternativas que incorporen innovaciones tecnolégiéas en la ejecucion de
estos proyectos, incluidas aquellas que se deriven de la industrializacién de

algunos de los elementos de las obras.

Creemos que uno de los principales obstdculos para profundizar
los escasos avances logrados en materia de innovacién tecnoldgica en la
construccion es de tipo cultural, por lo que se precisa una cruzada
permanente por parte de quienes nos preocupamos por este tema para hacer

conciericia entre mandantes, disefiadores, industriales, proveedores,
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constructores, profesionales. trabajadores y usuarios respecto de las ventajas
de alcanzar en la construccién mayores niveles de industrializacién y de
innovacion tecnoldgica, incluidas entre estas, el mejor aprovechamiento de
los materiales y mayor rendimiento de la mano de obra; la disminucién de
plazos de construccién; la especializacién laboral de los trabajadores y el
perfeccionamiento tecnoldgico profesional; las ganancias en calidad; un
tratamiento mds racional y sustentable a largo plazo de los recursos; y una

relacién mds amable con el medio ambiente,

En abril pasado, con la publicacién del Reglamento del Sistema
de Evaluacién de Impacto Ambiental de la Ley de Bases del Medio
Ambiente, finalmente entré a regir la legislacién ambiental en forma

definitiva.

Desgraciadamente, tal como fue aprobada esta normativa crea
confusiones y genera incertidumbre entre los inversionistas, constructores e
incluso en las instancias técnicas. debido a la imprecision réspecto de los
proyectos que deben someterse al sistema de declaracién o estudio de
impacto ambiental, por lo que estimamos de la mayor importancia
perfeccionar la referida normativa definiendo al menos algunas expresiones
bésicas como el concepto de “proyecto inmobiliario” y otros, para lo cual

estamos trabajando conjuntamnente con las autoridades competentes,

Pensamos que el desarroilo no puede detenerse, aunque tampoco

puede continuar el deterioro del medio ambiente, por lo que debe ser
inquietud prioritaria para los empresarios y el Gobierno encontrar las
formulas que compatibilicen estos aspectos, que estimulen la inversion en
. calidad ambiental y movilicen equilibradamente a la comunidad en esta tarea.
Por ello, dentro de los temas de gestién en innovacién tecnoldgica que se
incorporen a la construccion como una oportunidad de mejorar la
productividad del sector, debe tenerse especial consideracién con la

proteccién del medio ambiente.



Junto a la necesidad de avanzar en estos aspectos, para mejorar
la productividad en nuestro sector también es preciso abordar el tema de la
gestién de los proyectos de construccidn, incorporando los nuevos conceptos
de Direccién Integrada de Proyectos, que permite médximar los recursos
disponibles, tiempo, capital. trabajo y otros, aplicados en la obtencién de los
objetivos principales de todo proyecto, tales como su constructibilidad,
alcance, costo, plazo y calidad, enfocando los esfuerzos técnicos y
profesionales hacia los aspectos de coordinacién y control desde la fase

misma de gestacién de las obras.

También nos parece que serfa itil dar mayor difusién a la
incipiente experiencia que se viene acumulando en la aplicacién de los
conceptos del partnering en proyectos de construccidn, esa especie de
convenio de buena voluntad entre los diversos agentes y actores del proceso
de construccién y administracién de las obras, que involucra un compromiso
de la gerencia con cada agente u organizacién que interviene en el proceso
constructivo, la equidad en la consideracién de los intereses de todos y cada
uno de los miembros del equipo, y en la confianza mutua de todas las partes a

través de relaciones personales y una comunicacion franca y abierta.

Resulta de’interés destacar, por otra parte , que las formas de
gestion de las grandes empresas constructoras han venido derivando
paulatinamente hacia esquemas de outsourcing, esto es, de subcontratar cada
vez un mayor nimero de actividades o faenas de construccién con empresas
de especialistas externos. pasando la constructora a constituirse en el gestor

y/o el contratista general de la obra.

Es asi como un numerc creciente de empresas se estdn
dedicando a las Especialidades, es decir participan en la construccidn, pero
sélo en algunos de sus procesos, ya sea por la tecnologia requerida, grado de
especializacion, o debido a que se requiere de un trabajo especifico con un

alto grado de calidad.



La incorporacién y desarrolio de nuevas tecnologias en equipos
y materiales, un alto grado de calificacién de la mano de obra en todos sus
niveles, los controles de calidad. y el trabajo coordinado de los diferentes
agentes que participan en el proceso constructivo, son factores que influirdn y
contribuirdn al aumento de productividad, v que hardn cambiar el rostro
meramente artesanal de la actividad por uno donde prevalezcan los criterios

técnicos y de eficiencia.

La incorporacién de tecnologias modemas puede llevarse a cabo
mediante transferencia, esto es, la utilizacion de tecnologias desarrolladas y
probadas con éxito en paises mds avanzados. Con este propdsito la Cidmara
ha venido organizando, desde hace algunos afios, misiones empresariales a
distintas regiones del mundo, incluidas Europa, Asia, Oceania y
Norteamérica, Sin embargo también es preciso avanzar en investigaciones
que nos permitan desarrollar” tecnologias propias, adecuadas a nuestra
realidad e idiosincracia, para lo cual se requiere de un trabajo continuo y

coordinado con los centros de investigacion y las universidades.

Pese a estos y otros desafios, estamos convencidos de que en
Chile la industria de la construccion es capaz de satisfacer la demanda actual
y futura, con estdndares adecuados de productividad y con un nivel de
competitividad que nos permitird recibir a nuevos socios extranjeros en
proyectos nacionales, e incluso nos puede abrir las fronteras para ir a

construir también en otros paises.

Santiago de Chile, Jueves 25 de Septiembre de 1997
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Background and Motivation

+ Prior Work: GPM 1

—Goal: Develop a planning model that
linked project execution decisions
with project outcomes

—Example outcomes
» cost
* schedule

- life-cycle quality
» start-up effectiveness

Background and Motivation

+ Current Work: GPM 2

—Goal: Include Phase 0 decisions
because of their strong influence on
project outcomes (expand model).

—Example Phase 0 decisions
» Facility size
* Process technology
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Phase 0 Decisions

+ Where (Project Location)

— Geographical Location (domestic,
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Phase 0 Decisions (cont’d)

+ What (Project Size and Type)
+ How (Industrial Process)
+Who

+ Project Information

+ Product Information

Project Execution Decisions

+ Contract Strategy

+ Incentives

+ Project Organization
+ Partnering

+ Team Building

+ Construction Strategy
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Project Execution
Decisions (cont’d)

+ Sourcing

+ Information Technology

+ Quality Management and Value
Engineering

+ Dispute Resolution

+ Procurement

Drivers

+ Management Drivers

Degree of Corporate Support, Goal
Congruence, Crisis Management,
Control Systems, Safety, Political
Environment...
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Drivers (cont’d)

+ Resource Effectiveness Drivers

Effectiveness of Craft Labor, Engineering
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+ Model Sensitivity Analysis
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Which drivers (or
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project?
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Sensitivity Analysis
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How does “project
information” affect the
project schedule?
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Local Optimization
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Local Optimization (cont’d)
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Which combinations* of
execution and Phase 0
decisions show the most
promise for meeting project
goals?

* Between thousands and millions of combinations

Global Optimization

OPTION SETS COMBINED
Location | Proj. Size | Timing | Industrial | Organi- | Product | Project |PERFORMANCE
& Type Process | zation Info. (SMM)
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+ Sarnple of GPMZ2 uss

+ Conclusions

+ Next Steps

-4

Conclusions - Methodology

+ GPM2 is a simple, powerful methodology
for analyzing capital project strategies

+ Currently, more comfortable with use for
execution decisions than for Phase 0
decisions

+ Methodology can be generalized for
other applications (e.g., strategic
planning or environmental actions)

R e

Santiago, Chile Professor David B. Ashley
September 25 & 26, 1997 University of California, Berkeley



Conclusions - Value

+ Companies enthusiastic about
potential of GPM2

+ Viewed as first link between project
models and business strategy
planning => Bottom line

+ Addresses key gap between project
and corporate management =>
Facilitates communications

Next Steps - Modeling Issues

+ Use multi-attribute decision making
tools to evaluate project outcomes

+ Additional sensitivity analyses

+ Enhanced analysis of solution space
(look for dominant/common actions)

+ Better GUI

Santiago, Chile Professor David B. Ashley
September 25 & 26, 1997 University of California, Berkeley



Next Steps - iImplementation

+ Verification/Validation is key
+ Many potential applications areas

+ Form consortium of interested
companies

+ Application to 2+ projects
+ A web-based implementation

Predictive
Modeling of
Project
Outcomes

Q&A

Santiago, Chile Professor David B. Ashley
September 25 & 26, 1997 University of California, Berkeley
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Planificacion Estratégica en la
Industria de la Construccion

Por Patricio Venegas C.,
Ingeniero Civil, Ph.D.,
Pontificia Universidad Catélica de Chile

“Cuando tu estrategia es profunda y amplia, es mucho fo que
llevas ganado mediante tus calculos, de manera que puedes
ganar incluso antes de empezar a luchar. Cuando tu
pensamiento estratégico y de corto alcance, es poco o que
puedes ganar mediante tus calculos, asi que pierdes antes de
entablar la batalla. Por esto se dice que los guerreros victoriosos
vencen primero y después van a la guerra, mientras que los
guerreros vencidos van primero a la guerra y después intentan
vencer’

(Sun Tzu, “El arte de la Guerra”)
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+ Cambios en el escenario competitivo actual de las
empresas constructoras

+ Necesidad de adopcién de alternativas de largo
aliento

03
o

Dificultad para aplicar los conceptos estratégicos al
interior de la industria de la construccién

+ Desconocimiento de los efectos reales de las
decisiones estratégicassobre los objetivos
corporativos

Modelo Cldsico de Planificacion
“Estratégica

=N

OBJETIVOS

Lidadbiked piBiiley

———

Y

ESTRATEGIAS

PLANES Y
PROGRAMAS




DECISIONES TACTICAS:

DECISIONES
ADMINISTRATIVAS
Y OPERATIVAS

DECISIONES ESTRATEGICAS

DECISIONES TACTICAS

MECANISMOS DE COORDINACIO!
DECISIONAL

« METAS E INDICADORES DE DESEMPENG
+ PLANES DE IMPLEMENTACION Y CONTROL
+ POLITICAS DE TRABAJO

+ PROCEDIMIENTOS OPERATIVOS

- ETC.,ETC,.ETC..



\ - PASO 1. POSICION ACTUAL

\\z’ﬁndlisis a la Filosofia de la Empresa

Situacion Actual Situacion Deseada

RELACIONES CON GRUPOS DE APOYO

Empleados
Clientes
Proveedores
Comunidades

POLITICAS DE LA EMPRESA

Estilo de Gestion
Recursos Humanos
Finanzas

Marketing
Operaciones
Calidad

Tecnologia

VALORES DE LA EMPRESA

Etica y moral
Reglas de conducta personal




Analisis a la Gestion del Recurso Humano

Retaclones y Comunicaciones de Trabajo

5 —y
Selecddn, F yD

* interna.

* Escasa contratacion por encima del nivel de entrada

* Seleccidn basada en la de emp

Evaluacién

* Sistema orientado hacia el proceso * Simema orientado hacia el resultado

i Bicacion de Sades s 5 ificacién de s del p

» i6n de P ividual * Evaluacion de desempefio grupal

+ Comparaciones historicas * Comparaciones en un corte de tempo

Recompensas

* Comp i6n segin p en q P segun rendi

+ Conmstencia mterna + Consistencia externa.

* Comp: total en dinero np total p de caricter no monetancy
Desarrolio de Ejecutivos Desarrofio de Ejecutivos

+ Programas de fi

P de

+ Formacion de habilidades de habilid: y

Retaclones y Comunicaciones de Trabajo

:m.,'.:‘;‘.“” e par ~ Exc e mcamamos e menciar emplesd }
R Situacion Actual
. Situacion Deseada
\\Amilisis a la Organizacion
OIIITIT  Estado Presente
EEEEEEEE Fstado Descado a Futuro
Muy Alto Alto | Normal | Bajo Muy Bajo

Oporturudades de nuevos d llos (G )
daikcado ol G

T' ¥ -
Nivel de Coordin entre los Proy
Duplicacion de funciones en diferentes umdades de la

empresa . 2
Grado de dispersion de funciones en una umdad de la
firma

Expectativas de rentabilidad
Grato Ambiente de Trabajo
Grado de planificacion de los proy
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INEERRDRE]




e

"

\iuegﬁonamiento acerca de la cultura del servicio

+ JEsta dispuesta su empresa a introducir los cambios necesarios para facilitar la vida a
sus empleados o clientes?

+ ;Considera que la relacion con los clientes esta garantizada por el hecho que ésta sea
duradera?

+ ;Se esfuerzan al maximo los empleados de su empresa solo cuando la competencia se
intensifica?

., Son conscientes sus empleadas de que su misién principal es atender a los clientes?

¢ Velan las normas de su empresa por el beneficio a largo plazo de sus clientes, o sdlo
por los beneficios de a corto plazo de la empresa?

¢ Estéan satisfechos sus clientes con los servicics de su empresa?, ¢, Coémo lo sabe?
¢Hasta qué punto comprende el negocio de sus clientes?, ;Hasta qué punto conocen
ellos el suyo?

+ ¢ Trata de manera diferente a sus clientes ahora que ya lo son que cuando estaba
tratando de convercerles de que io fuesen?

+ ¢Le preocupa tanto la posibilidad de perder a sus clientes que ha dejado de proponer
soluciones innovadoras?

~ PASO 2. POSICION DESEADA




ESiﬁﬁema para Resumen de la Mision

RESUMEN DE LA DECLARACION

ACTUAL FUTURA

AMBITO DE
PROYECTOS

AMBITO DE CLIENTES

COBERTURA
GEOGRAFICA

FORMAS DE LOGRAR
LIDERAZGO
COMPETITIVO

i

A Fac

=%

fores a Incluir dentro de la Mision

i

« Clientes

« Servicios/Mercados/Productos
< Ambito Geografico

+ Tecnologia

= Sobrevivencia Econémica

+ Filosofia/Valores/Aspiraciones
« Fortalezas y Debilidades

< Imagen Publica

< Empleados



~"Factores Incluidos en la Practica
- .L_E@rﬁ-FoMe etal., 1996)

S,
L

Clientes 0.066(")
Servicios/Mercados/Productos 0.932
Ambito Geografico 0.667
Tecnologia 0.032
Sobrevivencia Econdmica 0.900
Filosofia/Valores/Aspiraciones 0.867
Fortalezas y Debilidades 0.868
Imagen Publica 0.200
Empleados 0.300
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(") Resultado promedio del analisis a 20 empresas constructoras internacionales

ntas para la Determinacion de la

Rl

» En relacidn al Ambito de Servicios
e ;Qué tipo de proyectos son capaces de desarrollar?
* ;Qué tipo de proyectos se quiere desarollar en el futuro?
s ,Cual es el freno de la empresa frente a determinados proyectos?
« En relacién ai Ambito de Mercados
* ;Cudl es la imagen que se proyecta entre sus mayores clientes?
¢ Cual es su lugar dentro de la industria de la construccidn?
¢Cuales sen sus clientes principales?
¢ Cuales son las caracteristicas principales de sus clientes?
o ;A qué clientes se desea llegar?
* En relacion a fa Cobertura Geografica
e Cual es la cobertura geogréfica que la empresa desea cubrir en el presente?
* ;Y enel futura?
* Enrelacion a los Modos de Lograr Liderazgo Competitivo
e ;Cuales son los cbjetivos especificos para mejorar el servicio?
£ Cual es su gran problema?
¢ Coémo lo pueden resolver?
2 Cémo se pueds financiar el desarrollo estratégico de la empresa?
£ Cuales son sus mayores competidores?
5 Cudles son sus principales caracteristicas?




RESUMEN DE LA DECLARACION

La misién es ser lider en el cumplimiento de los compromisos suscritos con nuestros clientes en el mercado de los
montajes industriales. De esta manera, establecemos el compromiso de desarrollar un esfuerzo conjunto entre todas aquellas
comunidades que integran nuestra organizacién, para lograr que, a través de la prestacién de nuestros servicios, los clientes vean

satisfechas sus expectativas.

PRESENTE

FUTURO

AMBITO DE PROYECTOS

Crear capacidad productiva para nuestros
clientes, a través de la materializacidn fisica
de instalaciones de produccion, cumpliendo
adecuadamente los requerimientos
contractuales establecidos.

Expandir el ambito de nuestro servicio
basico a un conjunto de prestaciones que
otorguen un mayor valor agregado a
nuestros clientes.

AMBITO DE MERCADO

Proveer servicios tanto a aquellos clientes
que desarrollan permanentes expansiones de
su infraestructura productiva, como aquellas
empresas que tienen bajo su responsabilidad
la ejecucion de tales tareas, todos ellos con
altos requerimientos de calidad, seguridad,
gestion y productividad.

Consolidar nuestro segmento de mercado a
través del establecimiento de sistemas de
asociacion con nuestros clientes.

COBERTURA GEOGRAFICA

Operar en todo el territorio nacional.

Continuar la presencia de nuestros servicios
en los paises que limitan con Chile.

MODOS DE LOGRAR
LIDERAZGO COMPETITIVO

Desarrollar y reforzar las capacidades y
habilidades de nuestro recurso humano.
Establecer un sistema de gestion de calidad.

Fomentar innovaciones tecnolbgicas para
promover costos mencres, mayor
productividad y mejoramientos continuos.




Medidas Balanceadas

g

Perspectiva Financiera

Retorno sobre el Patrimonio
Ventas Anuales

Margen Operacional
Participacion de Mercado

Perspectiva de Procesos Internos Perspectiva de los Clientes

Satisfaccion en el Trabajo

Perspectiva de Innovacion y
Mejoramiento

Eficiencia Operacional




\ijetivos para el proximo ciclo
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PASO 3. LA ESTRATEGIA
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ESTRATEGIA 2
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AGENTES ESCENARIO AGENIES
EXTERNOS [MACROECONOMICO EXTERNOS

ESCENARIO
COMPETITIVO ESCENARIO
TECNOLOGICO
« IMPLEMENTACION DE UN SISTEMA PARA LA GESTION DE LA CALIDAD

+ DESARROLLO Y REFORZAMIENTO DE LAS

CAPACIDADES Y HABILIDADES DEL RECURSO a0\ RTICIPACION
DE MERCADQ
ameagi EFICIENCIA
RECURSO HUMANO Gestién de Calidad - TECNOLOGICA
PRODUCTIVIDAD/CALIDAD)
ol EFICIENCIA
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SATISFACCION
ETORNO SOBR
Gestlén de Negomos EL PATRIMONIO
= Ejecucion de Proyectos o ngfg’%% AL
GESTION DEL

RECURSO HUMANO

Desarrollo @
A GEN TES DE CLIENTES

INTERNOS PROCESOS OBJETIVOS

ESTRATEGIAS

+ ESTABLECIMIENTO DE UN PROGRAMA DE MERCADEO
PARA LA PENETRACION DE MERCADOS EMERGENTES

SOCIO-POLITICO LEGAL

( ESCENARIO ] AGENTES EXTERNOS (escemmo)




AGENTES SEEAR AGENTES
EXTERNOS R0 scono'?nco EXTERNOS

ESCENARIO = =
COMPETITIVO ENAR
TECNOLOGICO

EETRATROIAS
+ ESTABLECIMIENTD CE UN PROGRAMA DE MERCADEO
PARA LA 3

* IMPLEMENTACION DE UN SISTEMA PARA LA GESTION DE LA CAUDAD
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INTERNOS PROCESOS OBJETIVOS
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Irfzportancia Relativa de los Agentes Externos
\%@fla Participacion de Mercado
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PASO 4. EL CAMINO
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VENTAS ANUALES (EN MILES DE UF)
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PROGRAMA DE IMPLEMENTACION ESTRATEGICO
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entos de un Plan Estratégico

RESUMEN DEL PLAN ESTRATEGICO

VALORES DE LA ORGANIZACION

MISION

DESAFIOS Y PRICRIDADES

ACTUALES

FUTURAS

® o 9 ¢ o

ESTRATEGIA

ACTIVIDADES

RESPONSABLES

METAS E HITOS PRINCIPALES

£ Qué Vamos Hacer?

;Para Qué?

£ Qué Vamos Hacer?

¢Para Qué?

2 Qué Vamos Hacer?

¢Para Qué?




nes de Implementacion

PLAN DE IMPLEMENTACION GLOBAL

ESTRATEGIA: .
ACTIVIDAD . PROGRAMACION GENERAL AVANCE (%

COD NOMBRE IRESP SEMESTRE 1 SEMESTRE 21 SEMESTRE 3 SEMESTRE 4 SEMESTRE & SEMESTRE 8 PROG. ACTUAL 1

1-01 | I

1-02 | |

1-03 1 |

1-04 1 1

FESTRATEGIA: Marketing externo

ACTIVIDAD PROGRAMACION GENERAL AVANCE (%) |
CcOD. NOMBRE :[RESP. SEMESTRE 1 SEMESTRE 2 | SEMESTRE 3 || SEMESTRE 4 | SEMESTRE 5 | SEMESTRE 6 "PROG. FACTUAL |
2-01 |
I 2-02
2-03
2-04
305 I
ESTRATEGIA:
ACTIVIDAD PROGRAMACION GENERAL AVANCE (%)
C D NOMBRE RESP SEMESTRE 1 SEMESTRE 2 SEMESTRE 3 SEMESTRE 4 SEMESTRE § SEMESTRE 8 PROG. § ACTUAL
301
3.02 | |
3-03 I |
| |




SEGUIMIENTO Y CONTROL ANUAL

DIRECTRIZ ESTRATEGICA:
OBJETIVO GENERAL:
OBJETIVO ESPECIFICO: FRECUENCIA DE CONTROL QUINCENAL [] MEnsuaL [ BIMENSUAL []
TRIMESTRAL [J SEMESTRAL [] ANuAL [
AREA MEDIDA DE UNIDAD DESEMPENO | DESEMPENO ANALISIS DE TENDENCIA ESTADO
RESPONSABLE § DESEMPERNO OBTENIDO META 11 2]13[4]s5]s6[7]38 10 | 11 ] 12
D20 |
O ®®
C @ 6
O
C @ 6
©® @
OBJETIVO ESPECIFICO: FRECUENCIA DE CONTROL QUINCENAL [] MensuaL [J BIMENSUAL [
TRIMESTRAL [] SEMESTRAL [] ANUAL O
AREA MEDIDA DE UNIDAD DESEMPENO | DESEMPENO ANALISIS DE TENDENCIA ESTADO
RESPONSABLE | DESEMPERO OBTENIDO META 11 2]3f4]s5]6]7]8 0] 1] 12
0@ @
D@06
O @6
D @ 0
OO
O @ 6
OBJETIVO ESPECIFICO: FRECUENCIA DE CONTROL QUINCENAL [1 MeNsuAL [ BIMENSUAL (]
TRIMESTRAL [ SEMESTRAL [ ANUAL ]
AREA MEDIDA DE UNIDAD DESEMPENO | DESEMPENO ANALISIS DE TENDENCIA ESTADO
RESPONSABLE | DESEMPERNO OBTENIDO META 1234516718 10 ] 11 [ 12
O @ O
O ® 0
o6
®® 06
O ® 6
[OONE)

@ PREOCUPANTE
@ NORMAL
® EXCELENTE



Conclusiones

+ Se ha presentado una metodologia original que:

modela de riesgos e incertidumbres presentes en el entorno de las empresas de
la construccion

reconoce explicitamente las interacciones existentes entre las variables
involucradas en el éxito o fracaso de las estrategias,

incorpora una evaluacién méds completa del desempefio alcanzado enla
implementacion de cada decisién

aplica un enfoque mas integrado para la toma de decisiones estratégicas.
incorpora herramientas para reducir sesgos y canalizar el conocimiento y la
experiencia de quienes tienen un papel activo en el proceso de planificacion
estratégica,

utiliza un modelo matematico adaptado y extendido para satisfacer necesidades
derivadas de la modelacion conceptual, logrando predicciones cuantitativas
relevantes para la fijacién de metas e hitos estratégicos.

extiende las capacidades analiticas del modelo matematico, por medio del
desarrollo de un método para analizar el efecto dinamico de planes de
implementacion.

+ El valor del andlisis proporcionado por esta metodologia radica
en el establecimiento de un proceso de andlisis mas riguroso y
en la comparacion de decisiones estratégicas en términos
relativos, la cual es posible gracias a la recoleccion e integracién
de informacién relevante y a la existencia de instancias de
chequeo y andlisis de consistencia de la informacién recolectada.

<+ Lametodologia no reemplaza el juicio de los tomadores de
decisiones, sino que los asiste en la estructuracién,
enriquecimiento y validacién del proceso de toma de decisiones.

+ De esta manera, se espera hacer una contribucién importante al
reemplazo de la visién de corto plazo que se observa
actualmente en la mayoria de las empresas de la construccién,
por una visién de mayor proyeccion que permita la
coordinacién arménica de esfuerzos de largo aliento.
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3 Muchas decisiones en proyectos dei mgemena -

envuelven condiciones. demeSgo e mcertldmnbre-— ‘-

+ Muchas decisiones esu'ateglcaSc»son tomadasr
usando analisis limitadoy en base a la intuicién.

' La légica convencional trata de evitar u ocultar las -
incertidumbres. :
Existen modelos que incorporan riesgo e

~ incertidumbre, pero generalmente requieren.un
substancial esfuerzo paramodelar y recolectar
mformacmn
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La'mctodologia original fue disefiada para planear las
‘estrategias de ejecumon de un proyecto (GPM.D).

El concepto de modelacion ha sido extendido a otras. areas de.
decision (GPM II, GPM TII). :

Modelo Conceptual: la Herramienta computacional ayuda al
usuario en la construccién de una-estructura simplificada de -
las variables e mteraccwnes qnemﬂuenclan el anahsxs daw

'demsmn ; e " a? g
; Mf)delo Matemﬁtlco El modelovaphca conceptos defﬁnalms '

de impacto cruzado e mferenma:probabxhsuca.paraacapturat
mcemdmnbre emteraccmnes entre vanables.w -

General Perfomance Model
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4 Modelo Conceptua} .
- Efectos dlrectos ‘ f £
| Matnz de Impacto Cruzadﬁ
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« Anélisis de Resultados:”
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Conclusiones

m Este enfoque de modelacion ha sido exitoso en facilitar el
desarrollo de un modelo sofisticado que puede ser
presentado en una forma simple para los tomadores de
decisiones.

A Y

LY

m La implementacién computacional facilita aplicaciones a
una variedad de problemas de decision.

Y% DA

m Este enfoque de modelacion es una herramienta poderosa
para ayudar a quienes toman decisiones a formalizar y
desarrollar la discusidn de situaciones decistonales
complejas
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ALPS

ALPS s gechtel's
Automated Lift Planning
System, a sophisticated but
gasy to use graphical crane
and rigging simulation tool
designed to formulate

heavy lift plans. ALPS
“llows rigging engineers and
construction planners to
quickly and accurately select
cranes and rigging compo-
nents from pre-defined
libraries and interactively
design rigging plans. ALPS
then allows the user to graphi-
cally simulate the entire lift
sequence, animate the
process, and playback the lift
either on-line or on videotape
to communicate the lift plans
to others.

Bechtel

o Avtmarrel AT Planening Swoten

. WANOOW 3

Simulation and Animation

The four principal components of the simulated
lift are the crane, the rigging assembly, the sur-
rounding environment and the load to be lifted.
ALPS contains libraries of pre-modeled cranes.
Each crane is fully configurable, including user
selected boom sections, jibs, and line parts.
Rigging components are selected from the
ALPSRigging Library and then connected into
an assembly. The system automatically checks for
consistency in sizes, capacities, and dimensions
of selected components. The surrounding envi-
ronment is created by importing a CAD model in
the form of a8 WALKTHRU file. This allows great
flexibility in data types due to WALKTHRU's file
translation capabilities. The load can be selected
from the imported CAD model or quickly mod-
eled in ALPS.

A typical simulation is created by first selecting and
configuring a crane, then creating a rigging assem-
bly. Crane movements are simulated by creating a
series of key paints along the proposed lift path.
ALPS interpolates the motion of the crane to link
these key points, and advises the user of the crane
capacity at all points along the lift path. ALPSalso
indicates any interferences between the crane, the
load, and surrounding plant structures.

Communication and Review

After the lift is choreographed, ALPS lets the user

animate the lift sequence and play the fully
animated sequence back. Once the sequence is
finalized, the animation can be recorded to video-
tape for distribution and review. Using ALPSto
simulate, plan and review heavy lifts provides ben-
efits at all project stages, including project defini-
tion, engineering, construction, and operations.

ALPS:

B Allows the rigging engineer to quickly specify
a rigging system

B Helps lift planners optimize crane selection and
location

B Supports rapid decision making for lift
feasibility

B Facilitates scenario analysis and "what-if"
planning

B Provides a graphical simulation of the work plan

B Helps communicate the lift plan to project
personnel

B Helps construction and project managers, crane
operators, facility owners, and the general public
review the proposed lift

B Provides a means to graphically represent the
results for the planning process

B Provides support for proposal teams to
communicate the lift plan

N San Francisco M Gaithersburg  WHouston W London

55-2554c.004/smiR 1

&



4DPranner |s a powerful
graphical simulation tool that
helps project managers,
construction planners, and
field engineers plan and
manage their projects more
effectively. 4DPranner

'lows the user to electroni-
cally relate the 30 CAD model
and the project scheaule. This
integrated environment pro-
vides powerful capabilities for
the user to visualize the pro-
Ject model, simulate the con-
struction sequence, and com-
municate the results in an
infuitive and user-friendly
rashion.

Bechtel

u"ﬂﬂtnouhnnq—ml-n-.

Visualization

4DPlanner (4DP) uses 30 CAD model
components as the basic building blocks.
4DP takes advantage of Walkthru's file
translation capabilities and can import mod-
els created in most of the commonly used 3D
CAD file formats. The model can then be
quickly and easily viewed from any position
or angle using intuitive keyboard commands
or the mouse. The user can also control com-
ponent visibility, transparency, render mode
and color.

Simulation

The simulation portion of 4DP provides
graphic tools for developing detailed construc-
tion plans and installation sequences. The
system allows the user to import or create a
detailed schedule and then relate each 3D
CAD model component to its associated
schedule activities. This results in a graphi-
cal installation plan that can be modified on a
component, facility, or area basis. The sys-
tem can also be used to define component
installation sequences and to simulate
detailed component movements.

Communication
Once a desired construction plan and installa-

tion sequence has been formulated, it can be
“played back” graphically using 4DP
animation tools. The resulting simulation file
can be viewed on screen, or recorded onto
videotape to communicate the proposed plan
and construction sequence to others.

4DPlanner:

B Provides simultaneous access to your
design and scheduling data

B Allows early problem detection, including
interferences

B Supports your scenario analysis, and
“What-if" planning

B Provides graphical simulation of your work
plan

B Facilitates interdisciplinary constructability
Teviews

B Helps users make faster and better informed
planning decisions

N Helps optimize work plans and schedules

B Provides a means to graphically represent
the results for the planning process

B Provides support for proposal teams to
communicate the construction plan.

8 San Francisco W Gaithersburg

95-2994¢.001/DU/APS/AYL

0 Houston W London
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Graphical Simulation for Project Planning:
4D-Planner™

Mike Williams!

Abstract

Today's complex and schedule driven projects, coupled with increasingly
knowledgeable and active project participants, require more effective planning
and communication tools than traditional static drawings and complicated
network schedules. 4D-Planner™ was developed in response to project
visualization, simulation, and communication needs. This powerful but easy to
use planning tool allows the user to combine the 3D CAD model with the
project schedule and represent the construction plan graphically. This allows
better scenario analyses, quicker understanding of the impact of changes, and
improved understanding of the project execution plan by non-technical project
participants.

Introduction

The increasing complexity of the constructed product, combined with intense
project schedule pressures, has created the need for more sophisticated tools to
help project participants plan and manage their projects more effectively. A new
approach to time-based graphical simulation, often referred to as 4D scheduling,
is emerging as the method of choice to facilitate planning these projects.

Bechtel Corporation’ has addressed these issues by developing a new project
planning tool called 4D-Planner, or 4DP. 4D-Planner is based on over nine years
of development and testing. The result is a powerful, easy to use program that
allows project planners to create dynamic, interactive project simulations.

Bechtel's 4D-Planner is a powerful graphical simulation tool that helps project
managers, construction planners, and field engineers plan and manage their
projects more effectively. 4D-Planner (or 4DP) allows.the user to electronically

1I\/Ianager, Developing Technologies, Bechtel Corporation, 50 Beale Street, San Fraacisco,
California 94105-1895

ASCE Third Congress on Computing In Clvil Engineering - Anaheim, CA
June 17-19, 1996 :



4D-Planner™

relate the 3D CAD model and the project schedule. This integrated environment
provides powerful capabilities for the user to visualize the project model,
simulate the construction sequence, and communicate the results graphically in
an intuitive and user friendly fashion.

The 4D-Planner User Interface

4D-Planner is a powerful graphical simulation environment that combines the
project schedule with the project CAD model. However, the intuitive user
interface allows the user with a project scheduling and planning background,
rather than a computer programming background, to easily and quickly create
graphical simulations.

The user interface for 4D Planner is written in XWindows. This insulates the
user from the need to enter Unix commands (in this case IRIX 5.3) to interact
with the system. XWindows provides an intuitive and easy to use windows-like
environment in which most actions can be performed using a pointing device
and various on screen menus.

Figure 1 is an example of a typical set of 4DP windows. Multiple windows can
be open at any time, such as the three that form part of this screen. The window

~on the left provides a view of the CAD model. This may be any standard view
such as plan, front or side elevation, or an isometric or orthogonal projection.
The CAD window also allows the user to view the results of a simulation when
it is played back.

The window to the lower left of the screen presents a view of the network
schedule, in this case as a bar chart. The logic that relates the different schedule
activities is indicated here as lines between different activities. The logical
relationships can be changed by selecting an activity and then dragging a logic
link to any other activity using a mouse or other pointing device.

Activity information can also be input in text format using a data entry window
such as the one in the upper right hand corner of the screen. In this case, activity
start dates, durations and milestone events can be input directly. 4DP contains a
scheduling engine that performs forward and backward passes on the schedule
each time data is updated.

Creating 4DP Simulations

The fundamental purpose of 4DP is to relate the 3D CAD model components
with the network schedule activities. This is achieved by importing the CAD
model from the modeling environment where it was created. The schedule is
then imported from Primavera, or a new set of schedule activities can be created
within 4DP. Finally, a new simulation file is created that contains the
relationships between the model components and the schedule activities.

ASCE Third Congrass on Computing in Civil Engineering - Anaheim, CA
June 17-19, 1996
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Importing the model and the schedule

The 3D CAD model can be created using any system that can be converted to a
Walkthru™ file format. It was decided early in the development process to
utilize Walkthru's file translation capabilities rather than try to transiate many
CAD file types or require one standard input file type. Walkthru can import cad
files from MicroStation, PDS, 3DM, AutoCad and many other common CAD
applications. This allows wide range of CAD models to be imported directly
into 4D-Planner.

If a project schedule has been created in Primavera, 4DP can import the
Primavera file directly. 4DP can also be used to create network schedule
activities and logical relationships interactively. 4D-Planner contains a CPM
schedule engine that computes forward and backward passes, activity floats,
early and late start and finish dates, and other common schedule information.

Creating the simulation file
After the CAD model and the schedule files are imported into 4DP, they can be

"merged" intc a simulation file. This is performed by individually relating each
CAD component, or group of components, with one or more specific schedule
activity. The result is a unique simulation file that can then be reviewed
interactively.

The basis of the simulation file is a mapping of each CAD component into a
schedule activity. When a simulation file is "played back,” the various
components or groups of components are "turned on" in the model at the
appropriate time. (This is typically at the end of the duration of the activity, but
the timing of the graphical representation can be user defined.) '

This results in a dynamic graphical roadmap of the construction plan or erection '
sequence. The user can immediately see if the schedule logic requires
inappropriate installation sequences, such as pipe spool installation prior to the
erection of the structural steel that supports it. On-line interference detection
also alerts the user if a clash occurs, such as when two components compete for
the same space at the same time.

Schedule activities and the logic that relates them can be adjusted by the user
within 4D-Planner. Activity durations or other attributes can be entered directly

- in the appropriate fields, as represented in Figure 1. The logical relationships
between activities can be changed or redefined graphically by pointing, clicking,
and dragging the activities in the schedule windows. The simulation can then be
run again to illustrate the results of the schedule changes.

ASCE Third Congress on Computing in Civil Engineering - Anaheim, CA 3
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4D-Planner™

Creating an animation

In some situations, it is useful to plan the actual installation path of a component
in addition to graphically representing the timing of the installation process. For
example, a steam drum might be brought to the site on a rail spur, then picked
and set in its final location using a crane. The proposed path that the steam
drum will take through the existing plant structure can be choreographed
precisely. This is accomplished by defining the location and orientation of the
object at several "key points." 4D-Planner then interpolates and smoothes the
motion of the object as it progresses from one key point to the next and finally
to its final location. Interference detection lets the planner know if there are any
potential conflicts in the installation path. The resulting animation can also be
saved and played back to communicate the planned installation sequence to
crane operators, rigging crews, vendor representatives, the owner or plant
operator, or any other participants.

4DP Project Applications

4D-Planner is a powerful visualization, simulation and communication tool that
can be utilized by many project participants, not just the construction
organization.

Visualization

4D-Planner uses 3D CAD model components as the basic visual building blocks.
The model can be quickly and easily viewed from any position or angle using
intuitive keyboard commands or the mouse. The user can also control
component visibility, transparency, render mode, and color.

Simulation

The simulation portion of 4DP provides graphic tools for developing detailed
construction plans and installation sequences. This results in a graphical
installation plan that can be modified on a component, facility, or area basis. The
system can also be used to define component installation sequences and to
simulate detailed component movements.

Communication

Once a desired construction plan and installation sequence has been formulated,
it can be "played back" graphically using 4DP animation tools. The resulting
simulation file can be viewed on screen, or recorded onto videotape to
communicate the proposed plan and construction sequence to others.

Animation of the construction plan provides a powerful communication tool to
communicate complex technical information and relationships efficiently and
effectively to non-technical audiences. These audiences increasingly include

ASCE Third Congress on Computing in Civil Engineering - Anaheim, CA 5
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4D-Planner™

diverse cross sections of people who participate in and are impacted by the
construction project. These might include investors, city council members,
architects, plant operators, construction teams, people who live nearby, and
firms that operate adjacent to the proposed construction site.

Tools such as 4D-Planner allow all project participants to review and
understand the timing, sequencing, status of the project. Potential investors can
review the proposed project plan and evaluate the probable scenarios that might
impact the project schedule. Project managers can review the overall plan and
can quickly and efficiently run scenario analyses. Procurement team members
can view the impact of vendor and supplier delivery dates and changes on the
construction schedule as well as on the overall project duration. People in
communities near the proposed facility can understand graphically the impact of
the proposed project on their neighborhoods.

4DP Summary

4D-Planner is a powerful visualization, simulation, and communication tool that
provides simultaneous access to design and scheduling data. 4DP provides a
graphical simulation of the work plan that allows early problem identification,
including interference detection, and supports scenario analysis or "What-if"
planning. 4D-Planner facilitates interdisciplinary constructability reviews, and
provides a means to graphically represent the results of the planning process.
This helps all project participants make faster and better informed planning
decisions.

4D-Planner Technical Reqguirements

4D-Planner runs on any Silicon Graphics machine with IRIX version 5.3,
however the newer, faster models are preferable. Minimum RAM requirements
are 16 MB, although at least 64 MB are recommended. Disk space is a function
of the size of model imported and given the size of most standard hard drives is
not generally an issue. '

Keywords
3D CAD, 4D planning, Computer graphics, Construction planning,
Construction simulation, Network scheduling, Project planning, Simulation,
Visualization
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ALPS: The Automated Lift Planning System

Mike Williams*
Craig Bennett?

Abstract

ALPS is Bechtel's Automated Lift Planning System, a graphical crane and
rigging simulation tool designed to simulate heavy lifts and to prepare lift plans.
ALPS allows rigging engineers and construction planners to quickly and
accurately select cranes and rigging components from pre-defined libraries and
interactively design rigging plans. ALPS then allows the user to graphically
simulate the entire lift sequence, animate the process, and playback the lift either
on-line or on videotape to communicate the lift plans to others.

Introduction

Conventional rigging planning is a tedious and time consuming process. The '
process typically involves lengthy reviews of manufacturers crane data and load
charts, manual calculations based on assumed crane locations and positions, and
scaled cutout drawings of the crane that are positioned on plan views of the
project to estimate access and clearance, '

The Automated Lift Planning System (ALPS) automates this process to a large
extent. ALPS contains a wide range of features that enable the user to select the
appropriate crane for a lift, design a rigging assembly to support the load,
interactively simulate and animate the proposed lift, and automatically determine
potential interferences between the crane, the load, and the surrounding
environment.

lManager, Developing Technologies, Bechtel Corporation, 50 Beale Street, San Francisco,
Califormia 94105-1895

2Senior Software Engineer, Bechtel Corporation, 12440 E. Imperial Highway, Norwalk,
California 90650
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ALPS

ALPS Interface

ALPS has been written using the Motif graphical user interface (GUI) which is
based on the X Windows system. User interaction takes place through the use
of the mouse with a series of menus, control screens, and display windows.
Control panels consist of pushbuttons, text input fields, and toggle buttons
similar to those found in windows-based programs on the PC. Interaction with
the display windows takes place through a set of hot keys input from the
keyboard. Motif allows ALPS to have several control screens and display
windows open concurrently. Figure 1 presents a typical ALPS screen with three
windows open.

Crane Library

The heart of the ALPS program is a library of cranes that have been modeled
based on manufacturers’ data and load charts. The crane library contains over
twenty standard cranes that have been fully modeled in 3D and that accurately
display allowable crane configurations

Each crane model contains the graphical CAD model of the crane components
and all their allowable variations, including boom sections, boom tips, jibs, and
counterweights. The movement data for each component is also stored, which
defines the allowable motion for each component. The crane files also contain
the load capacity charts provided in the crane manuals. Tables of capacity
versus working radius are provided for each crane configuration, and can be
displayed at the request of the user. Additional cranes can easily be added to the
crane library.

The library contains crawler, truck, hydraulic and tower cranes. An "Auto
Select" feature is prbvided, which allows the user to enter the maximum lift
height, maximum working radius and the estimated total load. The cranes in the
library are then evaluated and a list is displayed to identify all the cranes that
meet the specified parameters.

After a crane is selected, the user may configure the crane to suit the needs of
the lift. Each crane is provided with a menu from which the user may select
boom length, boom tip type, jib type and angle, number of line parts, and any
other configuration option provided by the manufacturer. As each option is
selected, the image of the crane in all graphics views is updated to reflect the
selected option. Each valid set of configuration options has associated with it a
load capacity table. If the user selects a combination of options for which there
is no load table (i.e., the configuration is not allowed by the crane
manufacturer), a warning is posted to alert the user of the error.
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The Rigging Assembly

The rigging menus within ALPS help the user to create a rigging assembly for
the lift being planned. The rigging library contains a large set of common
components including wire rope slings, shackles, lifting beams, spreader bars
and turnbuckles. For each rigging component, the library includes a 3D model
of the component, the weight and capacity of the component and other
intelligence used in the rigging definition process. Additional components can
easily be added to the library.

The rigging components are moved into position and connected by graphically
selecting them and dragging them to their desired location. Before connecting
two components, ALPS evaluates the connection for type and size
compatibility. This prevents the user from specifying unrealistic connections,
such as directly connecting a sling to a sling.

As each connection is made, the program updates the load calculations for each
rigging component. The calculated load on each component is compared to its
rated capacity. If the rated capacity is overloaded, the component is drawn in
red to alert the user. Overloaded or incorrectly sized components can be
resized by picking a new size from the component menu. The old part is
replaced with the new part, and other existing connections are retained.

If data from a project CAD model has been imported, the user can select a
component to be lifted from the model. If a project model of the proposed load
does not exist, the user can create a simple model of the load using modeling
tools provided within ALPS, After the load is selected, the user specifies the’
weight of the component and the location of its center of gravity, and connects
the load to the rigging assembly.

Simulation

ALPS can simulate either single crane or two crane lifts. A typical simulation is
created by first selecting and configuring a crane, then creating and attaching the
rigging assembly and load. The user then defines the motions of the crane
necessary to make the lift. A menu of crane movements is provided for each
crane, which defines the allowed movements for the crane. Typical movements
include crane travel and rotation, cab rotation, boom angle, and hook elevation
and rotation. The Control Crane Motions Window shown in the center of Figure
1 illustrates the control panels for each degree of freedom of crane motion.
Where appropriate, limits are provided on the movements to prevent the user
from moving the crane in an unsafe or unrealistic manner.
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The lift simulation is made up of a series of crane positions referred to as events.

Each event represents the crane, the attached rigging and the load in a particular

location and orientation. At each event, the user may move the crane, adjust

one or more of its movement values, and attach or detach the load. By creating

and linking a series of events, the user can simulate and animate the entire lift
sequence.

The user can display a window of lift parameters to monitor the status of the
lift. The Lift Data Summary window shown at the right side of Figure 1
identifies a breakdown of the total load on the crane and the current crane
capacity and fraction of that capacity currently utilized. The table also displays
the ground loading and several other key safety parameters. The values in this
table are automatically updated each time the crane position is altered. If any of
the values exceeds its safe limit, a warning is posted and the value is displayed in
red to alert the user.

While in the simulation mode, the user can perform interference detection.
When an interference check is requested, the program compares the current
position of the crane, load and rigging with the location of other structures or’
components in the project model. The crane positions at the previous event and
at intermediate positions between the events are also evaluated. If any
interferences are detected, the interfering components are drawn in red in the
graphics views and summarized in a pop-up window. The user can then adjust
the crane location and movement as necessary to eliminate the interferences.

After the lift is choreographed, ALPS lets the user animate the lift sequence and
play the fully animated sequence back. The simulation and animation created
during an ALPS session can be saved to a set of data files. These files can then
be read into the program in a later session to continue work on a lift plan, or to
form the basis for a new simulation.

Output

ALPS output options include videotape recordings of the animated simulation
sequences, as well as various hard copy options. These can be in the form of
simple screen dumps, or the various window contents can be grouped together
in an engineering drawing format, annotated, and printed on any PostScript
printer.

Other printout options include lift notes, the bill of materials for the rigging
assembly, a summary of the selected cranes and the their configuration options,
and summaries of each crane 'event’, showing all the movement values for the
crane and the contents of the lift parameter table for each event selected.
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ALPS Summary

Using ALPS to plan a heavy lift allows the lift plan to be developed,
documented and communicated in a much shorter time and with much greater
accuracy than using conventional manual methods. ALPS makes it possible to
change the lift plan quickly to accommodate conditions encountered at the lift
site, or to evaluate lift alternatives quickly, accurately and efficiently. Finally,
ALPS allows engineering personnel, construction superintendents and
equipment operators to view, understand and agree upon an animated
representation of the lift sequence before actually making the lift. This ensures
that all participants are in agreement regarding the lift sequence to be made and
know what to expect at the time of the lift. Using ALPS to simulate, plan and
review heavy lifts can provide benefits at all project stages, including project
definition, engineering, construction, and operations.

ALPS Technical Requirements
ALPS runs on any Silicon Graphics color graphics workstations, running IRIX
version 5.3, however, the newer faster models are preferable.

Keywords

3D CAD, rigging, crane, simulation, animation, computer graphics,
visualization, construction simulation, construction planning, heavy lift.
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Abstract

New technologies are now available that can rapidly measure three dimensional coordinates of
objects. The integration of these fast 3-D Real-time Position Measurement (3D-RtPM) devices and
CAD (3D-RtPM/CAD) technologies can be viewed as a better tool for surveyors or as a means to
change the most fundamental concepts of the construction industry. 3D-RtPM/CAD is a better
surveying tool; however, 3D-RtPM/CAD as the basis for fundamental change within the
construction industry is the issue.

There are several potential technologies that can provide real-time position measurement. This
paper will limit presentation to two of these. The first is based on recent developments in Global
Positioning Systems. The second is a new laser based product, Odyssey™ (Odyssey is a
trademark of Spatial Positioning Systems, Inc.). Odyssey received the NOVA award in March,
1995 because of its recognized performance enhancement to the construction industry. These
positioning systems provide the capability for equipment and crafts people to view the project from
a graphical representation in which they see their position interactively updated. Potential benefits
to the construction industry are presented. The research needed achieving maximum benefits of
these systems is also presented.

Keywords: Automation, CAD, Construction, GPS, Lasers, Measurement, Real-Time, Paving,
Productivity



1. Introduction

3D-Real time Position Measurement (3D-RtPM) devices are recent technological advancements.
These systems offer accurate, real time, three-dimensional position measurement information of
points or objects. These devices have capabilities that promise to revolutionize many common
industrial operations [1], [2] & [3] . The well documented challenges that are faced by the US
industrial base, and the importance of these challenges in an increasingly dynamic and complex
world suggest how vital it is for the US industry to be prepared to take full advantage of
technological breakthroughs such as 3D-RtPM. This technology promises a competitive advantage
by itself, through gains in the productivity, quality, timeliness, and safety of many operations.
This potential is greatly magnified when combined with other innovative technologies.

The first 3D-RtPM systems are now becoming available. A prototype O-T-F DGPS (on-the-fly
recalibration differential global positioning system) has already been used for point measurement,
vehicle tracking, and for the quick determination of large surface contours. A commercially
available Odyssey has also been used to do similar items of work. These two systems offer unique
capabilities for each based on their functionality and limitations. Each of these will be presented in
more detailed below. Other systems have been proposed for 3D-RtPM [4], [5]. However, a
discussion of these systems is not within the scope of this paper.

The construction industry is the largest single industry in the United States, representing $400
Billion a year or 9% of the GNP. In the global arena, US companies now perform 25 % of
international construction work, only one half of their market share 15 years ago. The US -
construction industry is also faced with global competitors who are increasing their share of the
domestic market. Many US. companies now recognize that technological improvements are
essential components for their long-term competitive strategy.

Over the last decade, the US construction industry has been a leader in the development of
CAD/CAE applications. Many construction drawings for US industrial facilities are now created at
least in part on CAD/CAE systems. However, the current benefits of CAD/CAE in construction
have been primarily limited to the engineering office. The methods in which design information is
given to and used by the surveyors, managers, foremen, and crafts people who build the design
has remained unchanged.

The design of constructed facilities is commonly being done on CAD/CAE computer systems
which are technologically very sophisticated. However, the sophisticated CAD/CAE computer
drawings are delivered to the construction site as physical (blue print) drawings, which have little
benefit from having been made on a computer. Grade stakes, batter boards, string lines, tapes,
plumb bobs, levels, and transits have remained the common position measurement tools used to
execute the design. These position measurement methods are both labor intensive and very
susceptible to human error.

2. State-of-the-art Vs. State-of-the-future

The current state-of-the-art construction positioning tool is called a total station. A total station is an
optical theodolite combined with a laser range finder. Two skilled cperators are required to
generate position measurements of points. One operator carries a target (retroreflector) to the
various points where position determination is needed. The other operator must aim the transit,
which is essentially a gun sight, at the target. Once on the target, a computer and laser range finder
are manually activated to determine the target position. The total time required to accurately aim the
transit and calculate position of the target can be greater than a minute. Moreover, position is
displayed at the transit, not at the point being measured. Communication between the two operators
is thus necessary; this introduces a lag between the time when the position of the target is
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determined and any corrective action. Measurements are also subject to human error, through
issues such as: the failure to aim to the center of the target, not holding the target level, math errors
and improper set-up of the system. This methodology, therefore requires a high skill level in order
to minimize the potential for these errors and to operate at an acceptable level of productivity.

Figure 1- State-of-the-Art Methodology - portrays the current process. The shadowed arrows
indicate the filtering that typically occurs in the information delivery and recovery process. The
total process has many steps with differing information forms and various methods. The steps are
typically accomplished by different groups; the information is thus filtered several times and design
intent may not be retained. The processes used today are simply fraught with user errors typical
with line of sight surveying techniques, and with use of batter boards, lines, tapes, and plumb
bobs. The information recovery of the as-built environment is typically very difficult. It is,
therefore, typically not done, or it is not done adequately. This lack of quality as-built information
causes extreme hardship for future operations, maintenance, retrofit, rebuild, and/or salvage.

3D-RtPM systems will change this by providing a field link to the engineering office. 3D-RtPM
systems will act as in-the-field cursors allowing crafts people, foremen, surveyors, and other on
site personnel to tap into CAD design data and instantly relate this design data to the construction
environment in which they are working. In addition, 3D-RtPM systems can be used to quickly
collect dimensional data about existing facilities for the creation of accurate as-built CAD/CAE
models (currently very difficult to do). The real-time recovery of as-built information atlows for
changes in components not yet installed to deal with the as-built environment. Upon completion,
an actual electronic depiction of what was installed is available for the client. This will allow for
significant improvement in operations, maintenance, retrofit, rebuild, and/or salvage. Thus, the
benefits of CAD can be expanded to include faster, higher-quality, in-the-field construction and
as-built data recapture.
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Figure 2 - State-of-the-Future Given 3D-RtPM/CAD

Figure 2 presents the state-of-the-future given 3D-RtPM/CAD. The complexity of data
dissemination is significantly reduced from the current practice, depicted in Figure 1. Error prone
methods are replaced with instant positioning data. Further, the design data is available to the
individuals involved in installation without regard to normal dimensional information transfer.
Design intent is more likely to be maintained and the processes and methods used today are
simplified or made obsolete as new methods and processes are developed to match 3D-RtPM
technology. These future benefits are not quantified here; a detailed description can be found in the
Section titled "Implications of 3D-RtPM/CAD" found later in this paper.

3. O-T-F DGPS

O-T-F DGPS (on-the-fly differential global positioning systems) is a new way of working with
GPS. This section will give a quick look at GPS, DGPS and finally O-T-F DGPS which is the
technology of interest in providing fast accurate 3D-RtPM.

* GPS. [6] GPS is a passive, one-way satellite-based positioning system operated and maintained
by the Department of Defense (DOD). At the end of 1993, a 24-hour window was available for

users in most locations of the world that provided (3D) positions of latitude (@), longitude (X), and
geodetic height (h).

GPS data is broadcast from the satellites on two carrier frequencies; L1 at 1575.42 MHz and L2 at
1227.60 MHz. Two pseudo random codes are modulated onto these carrier frequencies; the Coarse
Acquisition (C/A) and the Precise (P) codes. A receiver processes the satellite data to determine
ranges to the satellites, and with simple geometry, determine the receiver’s position. Positioning
methods use various combinations of these signals, with varying position accuracies and
operational constraints.

Accuracies and further information on GPS is not presented here as GPS without differential
capabilities cannot achieve the update rates or the accuracies needed for 3D-RtPM.



» DGPS. [7] Differential GPS (DGPS) surveying is the positioning of one point relative to
another, Relative positioning is achieved by setting up satellite receiver antenna sets on at least two
points and obtaining satellite data simultaneously. One receiver occupies a point with known
coordinates, which means that ranges to the satellites are also known. Using the true ranges,
corrections to the computed ranges can be determined. Either these range corrections or
adjustments to the position coordinates are then applied to the receiver at the unknown point to
improve the accuracy of the computed position. This mode can be implemented in either a static
mode or a mobile mode.

Surveys can be performed to routinely achieve centimeter (cm) accuracy using the static mode of
operation. With careful observations and under favorable conditions, millimeters accuracy can be
achieved. In this mode, satellite data is logged and post-processed to achieve a statistically refined
precise vector between the known and unknown points. This 3-D vector can be as accurate as 1-5
parts per million (ppm) of the separation distance between the stations.

DGPS results can be obtained in real-time through the use of a data link between the reference and
remote stations to transmit the range or position corrections. Since no statistical refinement is
possibie, accuracies are not as high as in the static mode described above. Initialization and signal
recovery procedures also make use of the carrier phase signals for real-time applications currently
impossible or non-feasible. Currently available systems utilize the pseudo-random code on the L1
signal to obtain position accuracies of 5-20 meters. Some newer receivers utilizing both L1 and L2
signals enable 0.5 to 3 meters accuracy.

= O-T-F DGPS. (8], [9] Commercial manufacturers have developed systems that enable use of the
more accurate carrier-phase signals with little or no initialization and that can recover from signal
loss. The USACE's Topographic Engineering Center (TEC) has recently developed and
demonstrated a real-time system that uses the L1 and L2 carrier phases and determines high-
accuracy position "on-the-fly"; That is, no static initialization or signal loss recovery procedures
are needed. This system, which is capable of 20-50 mm accuracy, has been demonstrated in a
hydrographic survey application and at a surveying application at Tinker Air Force Base. Update
rates for this system is on the order of one update per second. This O-T-F DGPS capabilities is
what is needed for achieving 3D-RtPM/CAD functionality [1].

4. Odyssey

Odyssey is a laser based positioning system developed by Spatial Positioning Systems, Inc. of
Blacksburg, Virginia, USA. Odyssey received the NOV A award for technological advancement in
the construction industry in March, 1995. The Odyssey system was first fielded as a prototypical
system in September 1993 on a repowering project in Providence, Rhode Island, USA {10]. A
commercialized system was fielded at a demonstration at Tinker Air Force base in August, 1994.
The current version of Odyssey provides five updates per second, has an indoor range of 100
meters, has an outdoor range of 130 meters, and has an accuracy of one part in 10,000. Each of
these capabilities will improve over time as more is learned about the system. Odyssey was tested,
and fielded through a collaborative effort of the Consortium for Advanced Positioning Systems
(CAPS). Members of CAPS are Spatial Positioning Systems, Inc. of Blacksburg, Virginia, USA;
Bechtel Corp., San Francisco, California, USA; Jacobus Technology, Inc. of Gaithersburg,
Maryland, USA, and the Civil Engineering Research Foundation of Washington D.C., USA.

There are two primary components for the Odyssey system, a transmitter (shown in Figure 3) and
a receiver (shown in Figure 4). The transmitter is set on a tripod with a front face such that laser
light can be scattered about the site. A minimum of two transmitters would be needed. The receiver
is comprised of a computer and screen, two optical pieces on a pole, and a data entry and retrieval



Figure 3 - Transmitter
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Figure 4 - Receiver

system. The two optical pieces are in line such that as position is calculated for each optical piece,
the position of the point of the pole is geometrically projected. The position of the point can thus be
determined if the pole is slanted, upside down or sideways.

The laser based system depicted in Figure 5 requires two transmitters and one receiver at a
minimum. Additional transmitters allow for redundancy and also help receivers maintain a direct



view (link) to a minimum of two transmitters. Once the transmitters are set up, any number of
receivers can calculate position information using line of sight to any two transmitters. The laser
system would work as follows:

Figure 5 - Work Site with Odyssey

|. Transmitters are set up at random points with the front face generally aimed at the site.
Transmitters do not have to be level. (An alternate setup would be to set transmitters on known
points with known orientation.)

2. To calibrate the system a set of preestablished points are needed. The location of these points is
entered into the computer on the receiver. The receiver, in turn, is set on four of the known points.
The receiver then calculates the position and orientation of the transmitters. This information is
transmitted to all other users. A check of the four points used for calibrating the system of
transmitters is done by touching a fifth point.

3. Data is available at the receiver via graphical displays, or uses sound (beeps of varying pitches)
to guide the user to the desired location. Once components are installed, the exact position of the
components is recorded and fed back to the as-built data base. The users of the information are
equipment operators, construction surveyors, crafts people, surveyors, and others. The users
location is juxtapositioned within the electronic presentation of the data.

Two potential candidate 3D-RtPM systems have been presented above. These systems are
available on a limited bases commercially. Other systems are on the horizon. Some of these may
offer capabilities that will further the goal of 3D-RtPM/CAD. The discussion below is intended to
offer a look at what is possible given 3D-RtPM/CAD. The two 3D-RtPM systems developed here
as well as the potential for several other systems not presented here each will prove to be best
adapted to specific areas of work to form the overall toolkit to provide a construction industry
where positioning may be viewed as a necessary utility to get the job done more efficiently and less
expensively.

5. IMPLICATIONS OF 3D-RtPM/CAD

3D-RtPM integrated with CAD promises revolutionary effects on several industries. The industries
that are obvious candidates for these revolutionary effects include construction, automation of
equipment controls, design, surveying, photogrammetry, manufacturing, and robotics. Although
3D-RtPM/CAD is proposed here for the construction industry, the enabling technologies involved



have much broader implications.

3D-RtPM/CAD will revolutionize the construction work site. The ability to measure points in space
instantly and accurately will allow integration with spatial modeling data in CAD. This integration
will provide performance improvements in production, quality, timeliness, and safety. Further,
areas of construction currently limited by the ability to install complex geometry's will be
implementable for the first time. New and better processes will be driven by implementation of 3D-
RtPM/CAD.

The applications developed below are only to give a specific look at some of what can be achieved
given 3D-RtPM/CAD. The discussion is not intended to be exhaustive,

* Enhancing crafts people and on site personnel performance . Crafts people will be able to
perform their work more quickly, more accurately and with better quality. Given that specialized
user formats are prepared such that the crafts person can access needed data from the design, the
crafts person will be able to interactively locate points in space without the current need for batter
boards, lines, tapes, plumb bobs, levels, transits, or even physical plans. The data about the
environment and the current tasks are available in an easily understood graphical form with an
interactive spatial reference.

Figure 6 provides a view of graphical information for form work placement as one example of a
crafts person task. A set of data is extracted from the CAD data base which represents the surfaces
and edges of the form work. The information about form work is sent to the crafts person who
inputs the data into a positioning receiver. The crafts person uses the receiver (and information
delivery system) to position themselves within the CAD environment. The user can then scroll
through the graphical data, select a point of interest, and interactively move the cursor to the point
of interest. The screen would provide direction and elevation variation from current location to
selected position. As the current position approaches the selected position, automatic zooming
would occur. On a portion of the screen called "Distance from Target", colored bars grow or
shrink depending on the movement away or towards the selected target. Again as the receiver is
moved closer to the target, the scale would automatically reduce. The idea is to get rid of the bars
on the x-y and z scales.

The quality will be enhanced as current state-of-the-practice requires transferring points of data
from given points with associated accumulation errors. Current technologies input many errors in
judgment such as sighting, leveling from one point to another, holding poles out of level, not
plumbing properly, sag in lines, wind affected lines, etc. Further, with immediate position
determination; complex geometric shapes, such as curves, arcs, transition curves for highway
alignment, etc., can be laid out with reference only to the design data from the spatial modeling
data.

The performance improvement alone will provide for overall project timeliness. However, the
greatest time improvement will be in data delivery and collection. Immediate electronic graphical
representation output to the surveyors or crafts people will minimize the time needed for plans and
sketches and the associated plan interpretation and dissemination, as is currently required.

* Enhancing equipment operator performance . Safety on the construction projects will be achieved
through in-vehicle displays about the work being done and about the environment being affected.
Automated systems will warn of impending danger based upon known geometry of fixed and/or
dangerous components and an understanding of the equipment within that geometry. Cranes can
"see" the environment through the electronic data of the project without actunally seeing. Other
equipment will also know where they are in space including their current orientation and outrigger
position. This data can be disseminated to all other equipment and a safety envelope can be
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established such that when infringement occurs, warnings will sound. As miniaturization of
positioning sensors and processors occurs, position determination can be done for the individual
with hard hat mounted equipment. Real-time position information for all components relative to
other components will greatly improve job site safety. All of this done within the electronic
environment with instant interference detection of competing work space.

A further step brings the potential applications to automation of equipment control. Equipment such
as motor graders, pavers, pile drivers, curb machine, excavators, etc. can have one or more
position sensors which can determine position of the active edge of the equipment with relation to
the design surface or edge geometry. Again with reference to the electronic spatial data, equipment
operators can access various graphical displays about the task at hand, and manipulate the active
edge of the equipment. Automated control of equipment (such as graders, pavers) is also possible
by incorporating automated controls and using the integrated 3D-RtPM/CAD process, since 3-D
data can provide pitch and Z coordinate control given any X-Y location, regardless of complexity
of the surfaces or edges. Figure 7 provides a view of what an on-board screen for a paver would
look like. Automated control will insure that ponding will not occur and that proper thickness of
pavement is achieved. Figure 8 provides a view of what an on board screen for a pile driver would
look like. Given 3D-RtPM/CAD the current task of setting up over piles could be done interactively
with proper alignment achieved directly from the CAD electronic data.

* Other area of performance improvement . The design industry will be able to incorporate
complex geometry into design. Curved walls of any form can be designed and laid out based on
the design geometry. Such implementation by the industry will demand changes within the
design-construct interface. New specialized forms, tools, equipment will have to be developed to
cope with this new found capability. Surveying for installation and for location data recovery will
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become rapid, accurate and timely. As components are installed, their location can be characterized
and input for the as-built database. Underground locations of pipes, wires, etc. will be effortlessly
recorded directly into the as built-electronic data base. As new work is requested in the future,
planning can be done with confidence about locations of the various components and utilities. This
data can be transferred to the crafts people in order that installation of new items is done with an
understanding of the current component's location.

The Odyssey system provides very accurate real-time measurement information. The ultimate
accuracies are unpredictable, however, it is expected that system capabilities between 40 and 100
hertz are feasible, with accuracies in the .025 mm range for a 10 x10 m. site. As an example, these
accuracies will provide for instantaneous surface modeling as a measurement device is swept over
a surface. This will allow for surface deformation analysis to be done as machining is occurring.

This instant surface modeling directly into the CAD data will bring a new definition to machining
control. Accurate X, Y, and Z position determination of many points concurrently and at 40 to 100
hertz can provide immediate feedback about component deformation. These components can be
small objects or buildings. In buildings, Odyssey can be incorporated into active control of
structures.

The manufacturing industry and assembly of components for construction can utilize the above
mentioned surveying and surface modeling capabilities. Off-site components can be modeled
rapidly as can the surfaces that will receive these components. Geometric modeling can determine
if the off-site components will physically fit. The opportunity to provide measurements in real-time
at or near machine tolerances will cause significant rethinking of machine and robotics control.
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6. Implementation Issues for Construction

Several issues can frustrate the ultimate potential of 3D-RtPM/CAD for the construction industry.
Some of these issues are technical and some are non-technical. The technical issues will be solved
by improved 3D-RtPM/CAD systems that are ruggedized and built to meet the demands of
construction. The non-technical issues will long persist. The non-technical issues relate to the
human factors involved in any technology implementation. These non-technical issues include the
personal, cultural, political, and industrial human factors issues. These issues must be studied and
overcome. The acceptance of innovation has never been easy; however, with proper understanding
and guidance, the technology acceptance should be better achieved.

What the data looks and feels like for implementation of 3D-RtPM/CAD is critical to adoption and
to benefit maximization. Positive acceptance requires proper 1) data structure, 2) data presentation,
3) data distribution and 4) data gathering formats. These data issues will go a long way in
addressing the overall human factors issues and towards preparing the construction industry for
acceptance of 3D-RtPM/CAD.

* Data Structure. Research must focus on the data structure that will best accomplish the
successful integration of 3D-RtPM and CAD. Two modes of data structure must be reviewed. The
first is to embed flags or codes within the CAD data base, such that upon requesting information
about a particular operation, a data structure is automatically output. The relative advantage of this
strategy is that the data structure provided should be well designed for the specific task requested.
The relative disadvantages to such a strategy, are that this would require the CAD operators to learn
a whole new set of data entries; the embedded flags or codes would have to be designed for each
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CAD system, and the implementation time may be significant. Whereas this strategy must study
and identify potential data structures for the long term, it is envisioned that the near-term dominant
work will be on preparing a set of data extraction and data insertion algorithms out-of and into the
CAD data base.

These data extraction and insertion algorithms would be code (knowledge based). The algorithms
would search the surface or other design features available from any CAD system and then retrieve
the required data for information delivery to a specialized application as discussed above. The data
collection process and the reentry into the CAD data would be automated by these algorithms.

* Data Presentation. How data is presented to the user is of great importance. The use of graphical
interfaces must be studied as well as the use of sound. The graphical interfaces would be similar to
finding points in space within a 3-D environment whereby individuals would act as a human cursor
with the graphical environment presented on the screen at the user location. Examples of these
screens are offered in Figures 6, 7, and 8. Although graphical displays are envisioned as a
dominant theme for information delivery and recovery, sound will also play a critical role. Varying
pitches of different sounds can be used to guide a user to the desired position.

* Data Distribution. As 3D-RtPM/CAD moves from being a superior survey tool to a fully
integrated control tool for construction, significant research is required to study the data transfer
and dissemination issues from one user to another. The as-built environment is continually
changing. These constant changes require continued updates of the new environment. Central data
collection will be required as will data sorting, confirmation, and redistribution. For example, if
warnings are to sound for violation of work space by other equipment or individuals, a constant
flow and feedback of information is required from each equipment or individual. This data logistic
issue must be analyzed and a data distribution format prepared.

* Data Gathering. A fourth issue for adoption of 3D-RtPM/CAD is data collection on the work
site. The data can be collected based on embedded knowledge about operations such that as
specific actions are performed, data is collected and transmitted to all involved. Data collection can
also be done by manual control. As an example, a form is set in place and upon acceptance by the
crafts person, the crafts person touches critical points and automatically records the correct
placement. This would also be the case for an underground utility. Just prior to burial someone
would rapidly follow the path and profile to record for the future the actual placement. Another
application is to collect data about the current profile of a parking lot as the work is progressing. As
the grader or any piece of equipment is making passes within the parking lot, load sensors would
determine if earth was being moved, and upon activation the pitch and location of the active edge is
continually recorded. Again this change in environment is sent to all other affected parties.
Production rates of earth moving and form placement (or other activities using the same procedure)
are also automatically being recorded.

7. Conclusions

The construction industry must change to meet the needs of the future. The methods used today are
significantly the same as the methods of the past several centuries. Of significance is the archaic
method for placing control points and components within the site. The state-of-the-art is error
prone, time consuming, and does not allow for information recovery about the as-built
environment which is necessary for the future of any facility.

3D Real-time Position Measurement (3D-RtPM) integrated with CAD (3D-RtPM/CAD) offers a
significant potential for performance improvement within the construction industry. 3D-
RtPM/CAD offers the crafts person an integrated approach whereby the user can interactively "see"
themselves move within a graphical representation of the environment.
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This paper offers some thoughts on what can occur if 3D-RtPM/CAD becomes a reality for the
construction site. The enabling technology required for this to become a reality will also have a
significant impact on design, machine control, equipment control, and robotics.

To achieved all of this, an ongoing structured research and development effort is required. This
research should concentrate on the human factors required to achieve full implementation and
benefits. A development effort should concurrently concentrate on integration of hardware and
software required. Hardware development should be concentrated on several technologies for the
various applications. Software development should concentrate on implementing the human factors
as defined by the research.

The Consortium for Advanced Positioning Systems (CAPS) has been active in making 3D-
RtPM/CAD a reality. The member firms of CAPS are Spatial Positioning Systems, Inc., Jacobus
Technology, Inc., Bechtel Corp., and the Civil Engineering Research Foundation. This
consortium recognizes the significant impact achievable by 3D-RtPM/CAD implementation. The
members of the consortium have researched and will continue to research, develop, and guide
implementation of 3D-RtPM/CAD.
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The Internet is an important new tool for Latin companies
and research groups, and is revolutionizing the way information
Is published, delivered and used.

The Internet Advantage

While the growth of the global Internet has been well publicized, few realize how rapidly the
Latin American business and investment community has embraced this new medium. A
surprising wealth of unique, timely information on Latin American companies, industries,

economics and politics is now available via  analysts, securitiestradersand government  tion that might have been unavailable oth-
the Internet, although it can be very time officials the world over had near-immediate  erwise.
consuming to locate. access to detailed, primary-source informa- The rapid growth and dynamic nature

The number of sites that provide
L CRACH e R LI Growth of Internet-based information relevant for Latin American investment
than doubled in the last 12 months. More . T e
important, the quality and quantity of |
the information provided has improved
dramatically.

The average Web site is now signifi-
cantly more dynamic than one year ago,
with hundreds of sites related to Latin
American business adding or removing in-
formation in a given month. This growth
has been driven by the unique opportunity
presented by the Internet. For companies,
financial institutions, governmentsand even
individuals, the Internet represents a valu-
able vet inexpensive new means to provide
timely information directly to a large and
geographically dispersed audience.

The Mexican government's announce-
ment of a new program for financing devel-
opment from 1997 through the year 2000
(Pronafide) provides an excellent example.
The government was able to provide imme-
diate access to an extensive report describ-
ing the program at the same time that the
announcement was making headlines. The
Internet, unlike other means of disseminat-
ing this information, allowed the Mexican
government to provide its unabridged mes-
sage regarding the program. Businessmen,

m by Christopher Tilley
and Mary Gwynn

Number Eighty-Nine LatinFinance 57




The Internet Advantage

of new information on the Internet, how-
ever, has exacerbated the medium's funda-
mental problem: There is little structure to
the organization of information on the Net
and virtually no good filter for quality. These
characteristics make it enormously time-
consuming to find useful information with-
out prior knowledge of its location.

As a result, time-effective use of the
Internet is currently limited to situations
where the researcher has explicit know-
ledge of the information needed, its poten-
tial sources and their locations on the
[nternet. Based on Porvenir’s current data-
base, the following sites represent a few of
the better places to look for specific types of
Latin American financial and economic in-
formation and present a good illustration of
the timeliness and quality of the informa-
tion now available.

Stock Exchanges

Local stock exchanges provide a good
example of primary-source information
made available via the [nternet. With the
launch of the Bolsa de Buenos Aires’ Web
site, all major Latin American exchanges
are now online. (See page 51 for a listing of
the Web sites mentioned in this article.) All
ofthese sites provide same day closing prices
of traded shares. Many also make the daily
bulletin available with company announce-
ments and a history of transactions ex-
ecuted that day. The two most impressive
exchange sites are those of Peru and Chile,
the Bolsa de Valores de Lima and the Bolsa
Electronica de Chile, respectively.

Bolsa de Valores de Lima

The Bolsa de Valores de Lima Web site
provides an incredible amount of timely
information on both share prices and the
companies listed on the exchange. Quotes
are available on all shares throughout the
day with only a three-minute delay. Fairly
up-to-date financial statements are avail-
able for every listed company on the ex-
change, along with current information on
dividend declarations and other corporate
actions. A history of individual transactions
including the buyer, the seller, the time and
the price is available for each session.

Like many Latin American sites, this
Bolsa site provides a surprising amount of
material in English, but much of it is buried
under pages of Spanish. The most direct
way, for instance, to reach company de-
scriptions and financial statements (which
are presented in English and Spanish), is to
select “Vademecum Bursatil” from the site’s
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Spanish-language home page. Currently,
selecting “Stock Exchange Vademecum” on
the English-language home page results in
a “Still Under Construction” message.

Bolsa Electronica de Chile

The Bolsa Electronica de Chile Web
site also provides timely information on the
market for those who have up-to-date com-
puter hardware and software. With Win-
dows 95 and a recent version of Netscape
Navigator or Internet Explorer, visitors to
the site can see near real-time share prices
scroll across the bottom of their screens and
view graphs showing the movement of the
exchange's major indices throughout the
day. To get these share prices and graphs,
select “Mercado Accionario” and then
“Evolucion Indices Accionarios en Tiempo
Real” from the home page.

A note on access speeds
Many of the excellent site

provide examples ¢ trategy

The site also offers easy access to the
exchange’s historical database of transac-
tions. By simply typing in the name of a
share and a date, the site will provide a list
of transactions executed on that date with
the corresponding price, volume and the
executing brokers.

Official Economic Statistical Agencies

For every major Latin American coun-
try, the agencies that provide official statis-
tics now have Web sites. The timeliness,
breadth and depth of information freely
available on these sites is astounding. In
many cases inflation, unemployment, in-
dustrial production and other macroeco-
nomic figures are available on these sites
hours before they are published in daily
newspapers and in detail that far surpasses
what is presented in the press.

In addition, a wide variety of historical
demographic and economic data series is
available. Argentina's Instituto Nacional
de Estadistica y Censos (INDEC) and
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Brazil's Instituto Brasileiro de Geografia e
Estatistica (IBGE) are among the best of
these sites.

Instituto Nacional de Estadistica y Censos
In addition to providing current eco-
nomic information on Argentina, this site
offers hundreds of historic, economic and
demographic series. The breadth of informa-
tion offered is impressive, ranging from de-
tails of oil and natural gas production over
the last 15 years to the demographics of the
country’s smaller provinces. Over one hun-
dred maps which display geographic and
demographic data can be downloaded in the
“Atlas” section. While the majority of infor-
mation is offered only in Spanish, there is a
substantial portion in English. Go to “Atlas
Estadistico” from the home page and then
select “same page in English” to see a table of
contents of this section in English.

Instituto Brasileiro de Geografia e Estatistica

Like INDEC, IBGE offers timely mac-
roeconomic information and a wealth of
historical data. While the site has an En-
glish-language section, the most current
information is available only in Portuguese.
For current economic statistics look for the
“Indicadores Conjunturais” section after se-
lecting “Informées Estatisticas e Geocien-
tificas” from the home page. The monthly
bulletin, “Carta IBGE.” and the “Press Re-
leases” section are also good for timely eco-
nomicdata. Select “Imprensa” from the home
page to get to these sections. To download
Excel-formatted spreadsheets with histori-
cal economic series and demographic data
go to the “Transferéncia de Arquivos” sec-
tion from the home page and select the
appropriate “Tabelas” option.

Central Banks and Regulatory Agencies

For data on recent interest rate move-
ments, foreign exchange reserves, mon-
etary policy goals and the performance of
the financial sector, the best place to start
in most Latin American countries is the
central bank and/or the main banking regu-
latory agency. Like the statistical agen-
cies, these entities are well represented on
the Internet and have impressive sites
populated with a wealth of current and
historical information.

Brazil. Mexico and Peru’s central
banks all have excellent sites. Most of these
sites have outstanding primary source his-
torical data series as well as up-to-date
information on the financial markets (e.g.
results from the most recent auction of
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Treasury bills). Frequently, the data can
be downloaded onto the user's computer
and then manipulated and used for cross-
country comparables, time series, etc.

Economic and statistical analyses by
central bank research groups are also in-
cluded in many of the sites (e.g. Banco de
México) and help shed light on recent
market performance.

Of the countries covered by Porvenir,
only Argentina and Venezuela have yet to
launch central bank sites. Both are ac-
tively working on sites and expect to have
them online within the next few months.
While Chile’s central bank has a Web site,
it currently offers little information of

Inaddition to the central banks, there
are many other good Internet-based
sources of information for the financial
sector. Colombia’s banking regulatory
agency, the Superintendencia Bancaria,
provides an excellent example. As a regu-
latory body for the banking and financial
system, including insurance and pension
funds, the Superintendencia site offers
extensive and timely data on both the
system and individual institutions. For
example, data on gross loan portfolio be-
havior from 1994 to as current as two
weeks ago can be found on the site.

Another excellent source of informa-
tion on capital movements in Latin Ameri-
can financial markets is the Bank for In-
ternational Settlements (BIS) Web site.
The BIS, which serves as the “central
bank’s banker,” has a site which provides
reliable information on cross-border capi-
tal flows and the international securities
markets. For multiple charts and tables
oninternational bonds and euronotes with
historical data from 1990 through mid-
1996, go to the International Banking and
Financial Market Developments report
(the current edition is 39 pages with a 58-
page statistical annex). The report is pub-
lished quarterly and can be found off the
home page under “Publications.”

Company Web Sites

A rapidly growing number of Latin
American companies have launched Web
sites. Porvenir estimates that 20% to 30%
of the major Latin American listed compa-
nies now have a presence on the Web.

The information offered on these sites
varies widely in terms of depth and quality.
Argentina's YPF provides an excellent ex-
ample of a well-executed company site. Up-
dated frequently in Spanish and English,
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YPF's site offers online quarterly financial
results, the annual report (as well as a
complete SEC 20-F filing), maps highlight-
ing the company’s assets in Argentina.
statistics on production, reserves and ex-
ports, press releases for investors, and sub-
stantial information on the firm's products
and services.

The Web sites offered by the stock
exchanges, central banks, statistics insti-
tutes and listed companies represent only a
few of the Internet-based sources of Latin
Americaninvestmentinformation. Websites
offered by news services, consulting firms,
multilaterals and various government agen-
cies all frequently offer timely and useful
information.

Four examples of information from
these alternate sources include: a six-page
update on the Brazil B-Band Cellular auc-
tion from the US Department of Commerce
that details each of the bidding consortiums
and news relevant to the auction; a 14-page
report on the expanding beer market in
Brazil from that country’s national develop-
ment bank (BNDES); a monthly Brazilian
business confidence survey from Bouchinha
& Campos; and the weekly performance of
off-shore funds invested in Latin America
from Lipper Analytical Services.

The Internet Advantage

The Internet is rapidly becoming an
important new source of information for
those involved in Latin American business
and investment. Effective use of this new
medium depends on knowing where to look
for information and on actively monitoring
the current data pool as new sources of
information multiply. Companies and fi-
nancial institutions that learn to manage
this process effectively will gain an edge on
their competitors. Specifically, they will
gain cost-effective access to a wealth of
timely information that is not readily avail-
able via other means.@

Christopher Tilley, president & CEQ of Porvenir Inc
and Mary E. Gwynn, director of marketing, can be
contacted at 415-658-2950 or via the Internet at
tilley@porvenir.com or mary@porvenir.com
respectively. Porvenir Inc. uses its comprehensive
proprietary data survey of relevant Internet-based
information to provide clients with a cost efficient
way to locate and retrieve useful information on the
World Wide Web. By daily tracking and evaluating
the enormous flow of Latin America-related
information on the Interr
lients will be the first

Intern.

t, Porvenir assures that

{0 take aagvantage ol new

s of Latam information

&)

LatinFinance

A selection of key sites

Local Stock Exchanges

Argentina: Bolsa de Comercio de Buenos Aires

http: www.merval.sha.com.ar

Brazil: Bovespa
http: www.bovespa.com.br index.html|

Chile: Bolsa Electronica de Chile
http: www.bolchile.cl

Colombia: Bolsa de Bogota
http: www.bolsabogota.com.co

Peru: Bolsa de Valores de Lima
http: www.bvl.com.pe homepage.html

Venezuela: Bolsa de Valores de Caracas
http: www.caracasstock.com

Statistics Institutes and Agencies
Argentina: INDEC
http: www.indec.mecon.ar

Brazil: IBGE (Brazilian Statistics Institute)
http: www.ibge.gov.br

Chile: INE (National Statisties Institute!
http: www.conicyt.cl servidores INE inicio.html

Colombia: DANE (Departamento Administrativo
Nacional de Estadistica)
http: www.sin.com.co clientes DANE home.himl

Peru: INEI (Peruvian Statistics Institute)
http: www.inei.gob.pe

Venezuela: OCEI Venezuelan Statistic Instituter

http: www.oceigov.ve

Cen
Arg
Soon to be online

Brazil: Central Bank of Brazil
http: www.bch.gov.br

Chile; Central Bank of Chile
http: www.hcentral.cl

Colombia: Central Bank of Colombia

hrtp: www.banrep.gov.co

Colombia: Superintendencia Bancaria
http: www.latinexpo.com Ssuperbancaria.gov.co

Peru: Central Reserve Bank of Peru (BCRP
hup: www.berp.goh.pe

Venezuela: Central Bank of Venezuela
Soon to be online

International: Bank for International
Settlements (BIS)
http: www.bis.org




LALIN AMERICA

Presentando: Porvenir Incorporated

Porvenir Inc. se dedica a entregar, apoyandose en la Internet, informacién especializada a
empresas ¢ institiciones financieras involucradas en Latinoamerica. Su producto lider, Porvenir
Online, beneficia al cliente al proveerle con una manera eficaz de localizar en la red aquella
informacién valiosa y pertinente al mundo empresarial latinoamericano.

Porvenir analiza y filtra los millones de paginas de informacion publicadas diariamente en la
Internet, para asi poder identificar y entregar a sus clientes los datos mas utiles y relevantes. El
equipo de Porvenir esta altamente calificada para realizar esta labor de analisis y evaluacién, ya
que posee un conocimiento profundo de la Internet y ademas tienen una amplia experiencia
trabajando con inversores Latinoamericanos.

Beneficios claves de Porvenir Online:

Ahorros importantes de tiempo- aumenta sustancialmente la capacidad del usario de
recolectar informacién valiosa para atender :

e Peticiones puntuales de clientes para informacidn especifica
e Requerimientos para realizar

¢ informes coyunturales
¢ proyectos y transacciones financieras
0 presentaciones y analisis de mercadotecnia y ventas

Apalancar informacion- obtener ventajas en el mercado al recibir:

e  Avisos oportunos sobre lo nuevo de la Internet, y alertas cuando aparecen nuevos informes y
datos en la Internet. La Internet muchas veces es la unica fuente en donde se puede apreciar
los textos completos de informes oficiales de una manera veloz y eficiente.

e Aceso agil y rapido a una fuente de informacidn singular en cuanto a la amplia gama
tematica que cubre, desde datos politicos hasta informes economicos y financieros.

El eslabon central de los productos de Porvenir es un banco de datos que abarca de la manera
mas completa los variados fuentes de informacién latinoamericano en la Internet. Este banco de
datos, cuya elaboracidn se inicié hace mas de dos afios, esta compuesto por miles de
evaluaciones de millones de paginas en la Internet. Ademads, dada la naturaleza multiplicador de
la publicacién de informacion en la red, el banco de datos crece continuamente con nueva
informacién. Con todo este cambio constante en la Internet, Porvenir, a través de sus productos,
ofrece la unica manera eficaz de aprovechar esta fuente de informacién tan espectacular.

Para informacion adicional sobre Porvenir y sus productos, puede consultar sus paginas en la
Red en http:// www. porvenir.com o llamar a Mary E. Gwynn al tel: 1-415-658-2951.



LATIN AMERICA

Porvenir Inc.: Productos Principales

Los dos productos principales de Porvenir Porvenir Report y Porvenir Online, dan aceso al
inico banco de datos, que se renueve diariamente, de informacién Latinoamericano en la Internet.
Este singular banco de datos ha aumentado en mas de un 100% en el ultimo afio, reflejando el
crecimiento fenomenal de la Internet como medio de communicacion.

Ambos productos abarcan los principales mercados y sectores en Latinoamerica. Toda los datos
estan clasificados segun pais y sector y, cuando es relevante, segin las empresas.

Paises:

Argentina Colombia Venezuela

Brazil México

Chile Pert

Sectores:

Politico / Legal | Bebidas Textil

| Macroeconomico Telecomunicaciones Turismo

Bancos

Empresas:

Dentro de cada sector se sefiala a las principales compaiiias y acompaifiandoles se encuentra la
informacion correspondiente del sector.
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LAEEN AMLRICA

Porvenir Online

¢ Porvenir Online da aceso al banco de datos de Porvenir de fuentes de informacién en la
Internet. Este banco de datos abarca los principales mercados latinoamericanos y tiene més de
2,500 entradas diferentes.

¢ Porvenir Online continuamente evalua y controla el flujo de informacién publicada en la
Internet para distinguir aquellos datos importantes para el mundo financiero y empresarial que
esta involucrado en Latinoamerica.

¢ Todos los datos estan filtrados y catalogados segun pais, sector y empresa correspondiente.
Esto permite al usario localizar agilmente la informacion apropiada.

¢ Aparte de clasificar la informacién segun pais, sector y empresa, se presenta la informacion en
el siguiente formato:

¢ Todays News Pages: recortes diarios de los principales periodicos locales y andlisis y -
evaluacion de las innovedades en la Red para cada pais.

¢ Sector Databank

What’s New Pages- para cada pais y sector se presenta un compendio de cobertura de
prensa reciente y nueva informacién publicada en la Internet.

Reference Pages- para cada pais y sector, se presenta un ranking extenso de todas la
fuentes de informacion correspondientes, y para cada fuente se incluye la evaluacion
realizada por el equipo de andlisis de Porvenir, y a la cual se acede desde esta seccidn.

Company Listing Pages- para cada pais y sector se expone una lista de las principales
empresas. Desde esta pagina se acede a las hojas de empresas individuales. Estas
paginas de empresas individuales, contienen los datos basicos de la empresa ¢
informacién publicada en la Internet correspondiente dicha empresa.
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LATIN AMLERICA

Porvenir- Un Perfil

En 1995 Christopher Tilley y Mike Derezin establecieron Porvenir Inc., con el proposito de
potenciar la Internet como un importante fuente de informacion para el mundo empresarial
Latinoamericano. Actualmente, Porvenir ha elaborado el tinico banco de datos con miles de
fuentes de informacion relacionada con los principales paises latinoamericanos.

El equipo directivo de Porvenir esta altamente calificada en cuanto a su profundo conocimiento
de la Internet y en cuanto a su amplia experiencia en el entorno empresarial y financiero
latinoamericano. Cuentan con mas de diez afios de experiencia en tecnologias relacionadas a la
Internet y con mas de diez afios de experiencia laboral en los mercados financieros de
Latinoamerica.

El equipo de alta direccién incluye Christopher Tilley, Presidente & CEQO, Mike Derezin,
Director de Operaciones y Mary E. Gwynn, Directora de Ventas.

¢ Christopher Tilley pasé varios afios en Argentina, trabajando en un banco de inversién
Europeo y en una consultoria multinacional. En ambos sitics, se dedicé a trabajar con
grupos de inversores extranjeros en la evaluacion de varios proyectos de inversion.
Anteriormente, estuvo trabajando en una constructora internacional en los Estados Unidos,
donde se dedico a desarollar y evaluar nuevas tecnologias informaticas. Su conocimiento
de las tecnologias relacionadas a la Internet es profunda y data desde hace mas de diez afios,
cuando trabajé como consultor en sistemas UNIX en la Universidad de Purdue, Indiana.

¢ Mike Derezin trabajé en Chile en varios proyectos educativos de multi-media y relacionadas
a la Internet. Los ultimos dos afios, se ha dedicado al disefio y desarollo de la base de datos
de Porvenir. Es un experto en la Internet especficamente en cuanto al desarollo y evolucién
de las varias fuentes de informacién relacionadas a temas economicos y financieros
Latinoamericanos.

¢ Mary E. Gwynn tiene mas de diez afios de experiencia trabajando en Latinoamerica. Los
ultimos cinco afios ha estado de Senior Vice President para Latinoamerica en un grupo de
finanzas corporativas de un banco de inversion Europeo. En este puesto se encargaba de las
transacciones de finanzas corporativas y de mercado de capitales para clientes
latinoamericanos. Anteriormente, estuvo en Mexico cinco afios donde trabajé para una
banca de inversion inglés como ejecutivo de finanzas corporativas con clientes mexicanos y
multinacionales. Como resultado, posee un conocimiento amplio del entorno del mundo
empresarial y financiero Latinoamericano.

Ademas Porvenir cuenta con un equipo de analistas bilingiies, que continuamente evaluan y
clasifican los fuentes y ¢l flujo de informacion en la Internet. Adicionalmente, Porvenir tiene
una red de asesores en San Francisco, Nueva York, Londres y las principales ciudades de
Latinoamerica.
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Introducing Porvenir Incorporated

Porvenir Inc. specializes in providing Internet-based information to companies and financial
institutions that are involved in Latin America. The company’s flagship product, Porvenit Online
provides clients with a cost-effective means to monitor, locate and retrieve useful Internet-based
information related to Latin American business and investment.

With many years experience working in Latin America and on the Internet, Porvenir’s staff
identifies and analyzes the relevant and high value information published each day on the Net and
alerts clients to information that can make a difference in investment and business decisions.

Key Benefits are:

¢ Cost and Time Savings: More rapidly and cost effectively
e Meet specific client requests for information
¢ Assemble background information and data for
0 Research Notes
0 Corporate Finance Projects and Transactions
¢ Marketing Presentations and Pitchbooks

¢ Information Leverage: Gain an edge over others in the market with

e Timely notification and access to new useful information as it appears on the Internet and
before most others are aware it is available. Offen this information is not available from
other traditional news sources.

e Rapid access to information on an enormous range of specific topics as economic, political
and market developments warrant.

At the heart of Porvenir’s products is an extensive proprietary database of Internet-based
information related to Latin American business and finance. Over the last two years, Porvenir’s
staff has evaluated and monitored thousands of Web sites and has ranked the information presented
based on its potential usefulness to those investing or conducting business in Latin America. All
information of potential value has been categorized by country and sector as well as its relevance to
specific companies. Porvenir’s Internet Report provides a printed listing of the Web site and
document listings in the database.

Porvenir Online provides electronic access to the company’s full database and alerts clients to

~ new Internet-based developments. With hundreds of Web sites appearing on the Internet every
month and hundreds of others changing the information presented, Porvenir Online provides the

only cost effective means to stay abreast of potentially important changes. Porvenir’s staff not only

continuously monitors the hundreds of sites covered in the database for changes, but also searches

the Internet daily for new relevant sources.

For more information on Porvenir’s products see the enclosed brochure or contact Mary Gwynn at
1-415-658-2951 or mary@porvenir.com.
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Porvenir Inc.’s Latin American Information Products

Porvenir's two products, the Porvenir Report and Porvenir Online, provide clients with access to
a unique database of Latin American information on the Internet. The database, which is updated
daily has grown by more than 100% in just the last year, reflecting the phenomenal growth of the
Internet as a publication medium.

Both products cover the main Latin American markets and sectors. Information is organized
according to country and sector as well as with regard to its relevance to major Latin American
companies. The countries and sectors covered include:

Countries:

Argentina Colombia Venezuela

Brazil México

Chile Pert

Sectors:

Political / Legal ‘Beverage Textiles

Macroeconomics Telecom Travel and Tourism A

Financial Markets | Mining ucajs

Banking Metal Real Estate

Insurance and Pension Funds | Automotive Forestry & Paper ‘

Oil and Gas | | | Other Maiﬁufacturing Other Aériculture )
A A T A"&‘:% BYEr Py n,,i‘u‘ e —

El‘eﬁu;ie btilitics | | Water and Sewage Other

Companies:

The principal companies within each sector are identified and company information is cross-
referenced with sector and vice versa.
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Porvenir Online

¢ Porvenir Online provides electronic access to Porvenir’s database of Internet-based
information sources. Porvenir’s database covers the main Latin American markets and has
over 2,500 entries.

¢ Porvenir Online tracks the increasing flow of Latin American information on the Internet on
a daily basis and evaluates this information in terms of relevance to the business and investment
community and timeliness.

¢ All information is organized and cross-referenced according to country, sector and company
relevance. (See Latin American Product information page for details.) Thus the user is able to
locate and retrieve information easily.

¢ In addition to the country, sector and company reference, information is updated and presented
in the following manner:

Y Todays News Pages: article abstracts from major local newspapers as well as Porvenir
evaluations of useful new information on the Intemnet are presented for each country each
day.

0 Sector Databank

What’s New Pages- for each country and sector covered by Porvenir, a page hlghhghtmg
recent news articles and useful new information on the Internet is presented.

Reference Pages- for each country and sector covered by Porvenir, a comprehensive
ranked list of relevant Internet-based information is presented. This page provides access
to Porvenir's write-ups of each site.

Company Listing Pages- for each country and sector covered by Porvenir, a page listing
the major companies active in that country and sector is presented. This page provides
access to individual company data pages that provide basic information on the individual
companies along with company specific Internet-based information.
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Porvenir Profile

Founded in 1995 by Christopher Tilley and by Mike Derezin, Porvenir was established to help the
Latin American investment community use the Internet as a valuable source of information.
Porvenir is the only company to have established a benchmark database of Latin American
information sources on the Internet.

Porvenir’s management team has over ten years experience working in Latin American investment
banking and another ten years experience in working with Internet-related technologies. Porvenir
has the Latin-American market knowledge for maximum business impact and the technical
expertise necessary to leverage this new medium.

Senior management includes Christopher Tilley, President and CEO, Mike Derezin Vice President:
of Operations and Mary E. Gwynn, Vice President of Sales and Marketing.

¢ Christopher Tilley lived in Argentina for several years working for an international
management consulting firm and a major European Investment Bank. In both assignments, he
worked with North American and European investors to evaluate investment opportunities in
the region, Christopher Tilley also worked for several years in a multinational engineering and
construction company where he was responsible for evaluating and developing new computer
technologies. His Internet-related experience dates back over ten years to his work as a UNIX
systems consultant at Purdue University.

¢ Mike Derezin has worked on several educational multimedia and Internet-related projects in
Chile. For the past two years, Mike Derezin has been designing and managing Porvenir’s
proprietary database, the largest database of its kind. He is an expert on the development of
Internet-based sources of Latin American business and financial information.

¢ Mary E. Gwynn has spent the past five years working as a Senior Vice President in the Latin
American group of a major European investment bank. She was responsible for corporate
finance and capital market transactions with Latin American clients. Mary E. Gwynn also
worked in Mexico City for a major British merchant bank for five years as a corporate finance
officer providing advisory services to Mexican and multinational clients. As a result, she has
extensive in-depth knowledge about the financial and corporate communities in Latin America.

Management is supported by a team of analysts who continually monitor and classify the Latin
American information flow. Additionally, Porvenir has a network of support personnel in Silicon
Valley, New York, London and Latin America.



THE INTERNET

Technology Driving Radical Change
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Leveraging this New Medium for
Construction

9/26/97 Christopher Tilley, Porvenir Inc. 1



What is the Interugt.?

Technically,

A global network in which ...

e every connected computer has a unique
identifier and can communicate with every
other connected computer ...

e using a standard set of communication

protocols.
9/26/97 Christopher Tilley, Porvenir Inc. 2



Not a “New” Technology

« Over 20 years of use and development

» Started as project by US Military to build a
highly reliable distributed network

« Significant
universities

participation by all major
and research institutes, enormous

resources involved in development

9/26/97

Christopher Tilley, Porvenir Inc. 3



Making Use of the Netwoar

Applications

 Electronic Mail

« File Transfer (FTP)

« Remote Connection (Telnet)

e The World-Wide Web (WWW)

9/26/97 Christopher Tilley, Porvenir Inc. 4



What is the World Wide Web..

A

* A structure for publishing, organiziﬁ g
retrieving a rich set of information (e.g.
formatted text, graphics) via the Internet ...

* Comprised of Web Servers and Web
Browsers.

9/26/97 Christopher Tilley, Porvenir Inc. 5



* A group of computer programs runﬁﬁf
machines that are connected to the Internet
that provide (or “serve”) information using
standard formats.

9/26/97 Christopher Tilley, Porvenir Inc. 6



Web Browser,

« A group of computer programs that run on
machines connected to the Internet that
request, receive and display information
from servers using standard formats.

« Mosaic, Netscape Navigator, Microsoft
Explorer

9/26/97 Christopher Tilley, Porvenir Inc. 7



 The “thread” of the Web

« An “active” reference from any piece of
information that can be provided by any
Web server to any piece of information that
can be provided by any Web server.

 The means by which one “browses” the
Web.

9/26/97 Christopher Tilley, Porvenir Inc. 8



Key Aspects of WWW Technalggy

o
24 A

PR

* Browsers designed to work on virtually any
type of computer.

* Core Server / Browser Technology was / 1s
free.

9/26/97 Christopher Tilley, Porvenir Inc. 9



« The Web started as academic project n
early 1990°s with a handful of participants.

e More 15 million users in 1996 with
exponential growth continuing.

« More excitement and money invested than
in any technology movement in history.

9/26/97 Christopher Tilley, Porvenir Inc.

10
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What it meg

- Standard technologies for networking™

« Standard technologies for publishing and
viewing information

e [Lower costs

» Ubiquitous access

9/26/97 Christopher Tilley, Porvenir Inc. 12



» Communication of information within your

organization

« Communication between your company,
clients and suppliers.

e New sources of information.

9/26/97 Christopher Tilley, Porvenir Inc.

13



Within the Organizgijc

e Rethink how the dissemination of
information impacts project planning and
execution.

* How can the ability to provide anyone in
the company with immediate access to any
piece of information improve performance ?

9/26/97 Christopher Tilley, Porvenir Inc. 14



Clients and Supplier

c o

e How can immediate on-demand access'to
project information improve client
satisfaction and help to avoid problems ?

* What type of information from suppliers
would it be useful to have immediate on-
demand access ?

9/26/97 Christopher Tilley, Porvenir Inc. 15



New Sources of ]nfor__f-

i
-

» News and information for new business~
development

« Comparative operational information

e Background information for client
presentations and proposals

9/26/97 Christopher Tilley, Porvenir Inc. 16



VIII Seminario Internacional de 1a Industria de la Construccidon

EL PROYECTO DEL SIGLO XXI:
Desafios y Respuestas Tecnolégicas

Un Ambiente Computacional Colaborativo para
Capacitacion

Por

Dr. David Fuller P.
Departamento de Ingenieria en Computacion,
Universidad Catdlica de Chile

Santiago, Septiembre de 1997




VIII Seminario Internacional de la Industria de la Construccidon

EL PROYECTO DEL SIGLO XXIT:
Desafios y Respuestas Tecnologicas

Sistema de Diseiio de Plantas PDMS

Por

Eduardo Barrales
Digistar y CADE-IDEPE

Santiago, Septiembre de 1997




VIII Seminario Internacional de la Industria de la Construccion

EL PROYECTO DEL SIGLO XXT:
Desafios y Respuestas Tecnologicas

Aplicacion Integrada de Tecnologia en el Proyecto del
Siglo XX1I

Por

Dr. Boyd Paulson
Department of Civil Engineering,
Stanford University

Santiago, Septiembre de 1997




Aplicaciéon Integrada de Tecnologia
en el Proyecto del Siglo XXI

Resumen por

VIII Seminario Interﬁacional de la Industria de la Construccién

Dr. Boyd C. Paulson, Jr.
Charles H. Leavell Professor of Civil Engineering
Department of Civil and Environmental Engineering
Stanford University |
Stanford, California, USA



Overview

* Competitiveness in Construction

* Integrating conventional AEC software
* 4-D Product & Process Modeling

* Integrated CAD & Process Simulation
* CAD-Based Spatial Positioning

* Collaborative Computing

* Conclusion

Economic Context of Construction Competition

¢ Internal competition versus cooperation

* Note the broader economic context of
construction’s competition for markets
and resources

» Example comparison to other industries

* Consequences

Construction

Normative cost per unit of value

1950 2000
Time

Figure 1 Economic progress over time in
different industries



Technological Basis for Improved AEC Industry

* Industry is fragmented, decentralized
* Improve communications
* Facilitate collaboration

* Apply information technology

Integrating Conventional AEC Software

* Evolving standards: OLE, DDE, etc.
* File transfer compatibility
* Conversion software

* Limitations in current products

Planning, Scheduling & Performance
vt 'l i
0 4 CAD Estimating Job Cost

|

Facility i Accounting

1P t
rocuremen wP [AR JPayroll
| \l/
\: . General
Document Control and Image Processing

Figure 2. Integration of application packages



4-D Product & Process Modeling

¢ Combine 3-D Space and Time

* Include information about objects
* Bechtel’s Construction CAE

* Jacobus Technology’s JSpace

(3D medel window evolves ontrol menus and
according 1o the sagquence show! detailed information
in the schedue window hown here
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Figure 3. Typical screen configuration of 4D Planner



CAD-Based Spatial Positioning

* Old methods: Offset measurements

* New methods: Direct x-y-z coordinates

* Integrate with CAD

e [llustrate with SPSi’s Odyssey

* Use for site topo data, positioning, as-builts, etc.

Transmitter 2

<

lransmitter 1,

<

Receivers 1 .. N

Figure 5. SPSi transmitter/receiver configuration

/IA/

RF modem link

Rod CAD workstation

or portable computer

Point of
measurement

Figure 6. SPSi receiver/CAD integration



Collaborative Computing

e E-mail, VideoCon, Cell Phones, ISDN, etc. to communicate rather
than relocate
* Integrate with AEC applications

* Distribute design & construction anywhere in the world

Video of Video camera

remote :

person
\

Microphone

9 S

2| Audio

Subject being E
| speaker

discussed

Video ot/
local
person

Figure 7. Typical workstation configuration
for collaborative computing



Integrated CAD and Process Simulation

* Add engineering mechanics to model
* High quality animation ‘
* Example: ALPS — Bechtel’s Advanced Lift Planning System

ISR ST LT

Hoist Load B7T
Beom Moment 2340
Swing . Hook X-Y-Z 24,13.42
Teavel Boom Angle 70

Figure 4. Simulated crane lift



Problems and Opportunities

¢ Industry fragmentation
» Contractual and legal impediments and complexities

* Integration of fragments via information technologies

* Distribution of design & construction to most effective producers

* Better cooperation in advancing codes and standards
concurrently with designs, materials and methods

Conclusion
* View construction in global context

» Construction can be innovative and competitive
* Apply information technology
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