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On January 25, 1999, the Coffee Belt of 
Colombia was affected by a devastating 
Richter magnitude 6 earthquake.  This 
earthquake affected 28 municipalities 
and a total population of more than 

400,000 persons. Approximately 
35,000 buildings were totally destroyed 
and an additional 43,000 seriously dam-
aged by the earthquake. More than 
1,000 lives were lost. 

 D’Appolonia developed a master plan 
for the management and use of the 
demolition debris from the earthquake 
itself and that which would subse-
quently be generated during reconstruc-
tion.   
 
D’Appolonia’s involvement in this pro-
ject included the following tasks:  
 
• Conceptual planning for the re-

moval of demolition debris, includ-
ing the estimation of volumes of 
waste, classification of the types of 
waste, development of operating 
procedures for managing the waste 
and siting of temporary waste stor-
age areas. 

 
• Regional studies for locating per-

manent landfill sites, as well as 
specifications for landfill design, 
operation and maintenance.   

 
• Definition of programs for the re-

use and recycling of the demolition 
debris, development of procedures 
for community participation in the 
process, preliminary market studies 
for materials that could be pro-
duced from the demolition debris, 
and technical specifications for the 
equipment and processes that could 
convert some of the waste into use-
ful construction aggregate.   

D’Appolonia personnel visited more 
than 50 emergency landfill sites and 
developed procedures and costs for 
remediation of these sites to acceptable 
standards. In a similar manner, 50 new 
potential landfill sites were identified 
and conceptual designs including costs 
were prepared so that the individual 
municipalities could develop local 
plans and begin to manage their demo-
lition waste.  The need for a large num-
ber of small disposal sites was estab-
lished on the basis of an economic 
analysis that accounted for the rela-
tively low disposal costs as compared 
to the high cost of transportation. Re-
gional landfilling was not an economi-
cally viable option because of high 
transportation costs. 
 
Recycling of the demolition debris to 
create construction aggregate was a key 
component of D’Appolonia’s demoli-
tion debris management plan. The prac-
tice of concrete recycling was found to 
be not well established in Colombia, 
but testing of crushed and sorted con-
crete demonstrated the benefit of using 
the resulting aggregate for road sub-
grades and for other situations where 
high strength concrete was not required, 
such as for sidewalks or other general 
applications. Large-scale recycling of 
concrete (approximately 150 tons/hour) 
was found to be economical in the large 
cities of Pereira and Armenia, but man-
ual recycling proved to be more eco-
nomical in the smaller villages and cre-
ated about 1,200 needed jobs for local 
residents. 
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Schematic representation of debris handling and processing at local level. 

Map of earthquake-affected area. 

Emergency earthquake debris landfill site. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


