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INTRODUCCION

En Chile, actualmente, se esta se esta dando mucho énfasis al tema sustentable y relativo al
cuidado del medio ambiente. En este contexto parece interesante investigar el caso de
reciclar aridos, debido a que se estan construyendo muchos caminos viales urbanos, por lo
qgue hay que demoler lo existente y reconstruir con materiales que contienen aridos en su
estructura.

Chile es un pais muy rico en recursos naturales, el arido es uno de ellos. Pero si se analiza
desde el punto de vista sustentable, es un producto no renovable, lo que afectara a largo
plazo en rios (lugar en que se hallan principalmente).

Se realizara un estado del arte en este contexto, tanto en Chile como mundialmente y se
evaluara la posibilidad y la necesidad de la utilizacidn de estos aridos granulares reciclados.
Posteriormente, se estudiara la aplicacion a obras civiles en Chile, analizando
comparativamente las caracteristicas fisicas, técnicas y econdmicas para su implementacion.
Se prestara especial énfasis a la aplicaciéon en una obra civil de especial envergadura e
importancia, como es la construccion de los corredores del TranS{@Es
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OBIJETIVO GENERAL DEL TRABAJO

Estudiar la posible reutilizacion de los materiales pétreos, obtenidos de los residuos de

la construccion y demolicion de calzadas pertenecientes a los corredores de autobuses en
Santiago de Chile, como aridos granulares reciclados y la utilizacion de éstos en obra civil con
el fin de reducir el depdsito de los vertederos y disminuir la utilizacion de aridos naturales.

OBJETIVOS ESPECIFICOS DEL TRABAJO

* Estudiar los diferentes residuos de la construccién y demolicidén para observar la
posibilidad de transformacion en aridos granulares reciclados.

* Estudiar las propiedades geométricas, fisicas, quimicas y mecanicas de los diferentes aridos
extraidos con el fin de aplicarlos en diferentes usos en funcidon de la composicion,
granulometria y las prescripciones técnicas generales de obras.

* Aplicar de forma practica, en obra civil, los diferentes aridos reciclados estudiados con el
fin de demostrar la aptitud de los mismos y la viabilidad de reutilizacién.




METODOLOGIA Y ESTADO ACTUAL

Para conseguir los objetivos procedemos a:

Consultar la bibliografia de Chile sobre el reciclaje de arido. Esto consiste en saber
el estado del arte de este tema. Consultar bibliografia y experiencias extranjeras.
Se extraeran muestra en terreno, resultado de demolicién de pavimentos rigidos
(hormigdn) y flexibles (asfaltos), con el fin de analizarlas en Laboratorio a través
de ensayos de mecdnica de suelos.

Se compararan con valores obtenidos de aridos naturales.

Actualmente:

Se esta recopilando informacién referente al tema.
Con el Laboratorio de Mecanica de Suelos de la UTEM, se esta coordinando la
extraccion y analisis de las muestras.




RESULTADOS (SI LOS HAY)

En este contexto, he realizado una publicacion ISI: “Unsealed joints in urban concrete
pavements for buses”, en la cual analizo el comportamiento de pavimentos de
hormigdn. Ante esto, hay conocimiento de la fabricacion y colocacion de este
material, el cual contiene aridos en su infraestructura.
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Urban pavements for buses need to resist high traffic demands without regular invasive maintenance interventions
that affect the pavement dients. Although jointed plain concrete pavements can provide these requirements, sealing
the joints and keeping them sealed for 10 years costs up to 45% more than unsealed joints. The objective of this
paper is to evaluate the performance of unsealed transverse joints in urban pavements for buses. The field
measurements made after 8 years i i in 270 joints in Chile, 150 on bus corridors and 120
on their adjacent lanes, show that only ten joints of the bus corridors were affected by very low spalling (30 mm)
due to the construction process and not due to the performance of the unsealed joints. The adjacent lanes have zero

joints affected by spalling. Fur no ing or joint faulting was detected even after 5 million
d it ingl le loads. These results, the 50 years of Wisconsin's experience in the USA and the
deficiencies of joint seals place joints as a effecti live to optimise urban pavements for buses,

considering the needs of the pavement clients - that is, users and municipal transportation agencies.

1. Introduction

Jointed plain conercle pavements (JPCPs) can resist high
traffic demands and they are durable pavements that do not
need regular invasive maintenance interventions that afect the
users. In cffect, maintenance interventions or invasive works of
rehabilitation (or even reconstruction) can cause high negative
effects on the users of wrban infrastrocture, for instance delays
(travel time), discomfort and they can cven affect the user's
safcty (accidonts). Bosides, theso interventions can affoct the
users of alernative streets due to traffic reallocation.

Among the largest groups of pavement clients are not only the
road uscrs but also the transporiation agencies (Haas and
Hudson, 1996). If maintenance interventions, rehabilitation or
reconstruction works are made during night, for instance, in
order to reduce the effects on road users, the life-cycle costs
can increase significantly which affocts the municipal transpor-
tation agency. In effect, transportation agencies assign high
priority to lifecycle cost-efloctivencss (Haas and Hudson,

the life cycle of these urban infrastructures dedicated to buses.
In addition, JPCP resists without deformation low-spoed bus
traffic typical of bus stops and bus stations and they are resist-
ant to aggressive agents such as oils, greases and fucls as well.
Finally, JPCPs contribute to the uscr safety keeping high levels
of skid resistance and providing bright surfaces.

Howcever, the traditional practice of sealing the joints of JPCPs
and keeping them scaled for 10 years costs up to 45% more
than the unscaled joints (Shober, 1986). In fact, the scaling
of joints has associaled costs due to material, labour, construc-
tion, repair, re-seal, taflic and lane closure. As the joinis
were constructed wide enough to receive the scal, when they
are not well maintained water and incompressible materials
can enter the joint and produce extreme stress concentration,
then spalling, and pumping that influcnccs joint faulting
In addition, the joint scals are often not working well cnough,
nol keeping the joint free of water, long-term joint faulling
data show a strong corrclation with annual rainfall and the
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ABSTRACT

Urban pavements for buses need to resist high traffic demands without regular invasive
maintenance interventions that affect the pavement clients. Although Jointed Plain
Concrete Pavements (JPCPs) is a sustainable alternative that can provide these
requirements, but sealing the joints and keeping them sealed for 10 vyears costing up to
45% more than Unsealed Joints (UnJs). In Unls, a saw-cut of 2 mm impede the
introduction of coarse material in the joint. And when the amount of fines in the
underlying base layer is limited the water cannot drag fines. so no pumping. and no
production of joint faulting for this concept. The objective of the present paper is to
compare the performance of sealed and unsealed joints in Bus Corriders (BCs). For that,
new field measurements are made in 90 Sealed Joints (5Js) of 2 BCs at Santiago, the
capital city of Chile. In addition, 30 SJs of an adjacent lane dedicated to private
transportation but with similar traffic demands that a BC is included In total
measurements are made in 120 SJs at Santiago city. The results of these auscultations
are compared with previous field evidence of the performance of Unls at BCs with
similar traffic demands at the same city, ie same climatic conditions as well
Furthermore, the experience of 50 vears of the Wisconsin Department of Transportation
(WisDOT) of USA with sealed and unsealed joints is also considered. For the analysed
conditions, the results of the comparison are coincident with the experience of WisDOT,
ie. the joint seals do not enhance the performance of the JPCPs and then they are not
justifying their costs of construction and maintenance. In fact, in the measurements of
Santiago city there are more sealed than unsealed joints affected by spalling. And in one
section of SJs even joint faulting was detected. Although the level of spalling is very
low {average 40 mm) the joints will require maintenance interventions in order to avoid
further joint deteriorations with the increasing of traffic in time. In effect, as typical
adhesive failures are present as well in the S$Js and these joints were constructed wide
enough to receive the seal there 15 space available for the mtroduction of incompressible
materials and water that can produce further joint spalling and joint faulting. On the
contrary these maintenance interventions are not required in the UnJs. Even when 1t 15
recommended to continue the follow-up m the bus corridors, the comparisons were
made until 5 mullion accumulated equivalent single axle loads. This traffic demand
represents the ones of the entire life-cycle of other pavements in the city and even other
BCs. Then Unls are a cost-effective alternative to optimize the design of urban JPCPs.
In effect WisDOT has reported savings of 6,000,000 US dollars annually due to the use
of UnJs.




