
In 2003 Crocker Ltd. was invited to advise in the testing of compressed earth blocks for
R-values in an experiment conducted by Sandia National Laboratories in Albuquerque,
NM. One of the goals of the experiment was to test "alternative" materials, as
determined by Sandia team. Among these were shredded paper and fly ash using various
proportions of water and latex as a binder. None ofthose blocks survived the drying
process adequately enough to be tested.

Following is the report, including the testing parameters, as submitted at the end of the
project. The compressed earth blocks made with crusher fines from the Santa Fe River
valley, west of the city, demonstrated a 3.41 to 3.51 R-value for a 14-inch block.
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SUMMARY

ThisprojectdeterminedtheapproximateR-values(thermaltransmittance)of threeformulationsof
compressedblock. Thecompositionof eachformulationis as follows:1)Concretemixertruckwashout
withsoil,2) EngineeredFillNo.1: clay,sand,largeaggregate(>3/8"),3) EngineeredFillNo.2: clay,sand,
smallaggregate«1/4").

Frompublishedpropertiesof theblockcomponents,1wepredictedR-valuesfor eachformulationas
follows:

1) ConcreteMixerTruckWashout:R-0.21/inch
2) EngineeredFillNo.1(largeaggregate):R-0.27/inch,
3) EngineeredFillNo.2(smallaggregate),R-0.29/inch

Actualvaluesfor thetestsamplesrangedas follows:

1) ConcreteMixerTruckWashout:R-0.24/inchtoR-0.44/inch{A-seriesBlocks}
AverageR-0.35=60%ofpredictedvalue

2) EngineeredFillNo.1(largeaggregate),R-0.21/inchtoR-0.29/inch{B-seriesBlocks}
AverageR-0.24=89%ofpredictedvalue

3) EngineeredFillNo.2 (smallaggregate):R-0.19/inchtoR-0.35/inch{C-seriesBlocks}
AverageR-0.25=86%ofpredictedvalue

EQUATIONS

Thefollowingequationdefinesthermaltransmittanceor R-valueof homogenousmaterialsfor absolutetest,
methods:

R= A(Th- Tc)
Q {EQUATION1}

R:materialr-valueperunitthickness
Th: hotsidespecimentemperature
Q:Wattsperhourperunitarea

A: specimensurfacearea
Tc: coldsidespecimentemperature

1Energy-10,anenergymodelingprogram,possessesan"R-valuecalculator"thatwillcalculateR-valuesofa materialwhen
providedwithvaluesfordensity,specificheatcapacity,andthermalconductance.Energy-1Ocontainsestablishedvaluesof
specificheatcapacityandthermalconductanceformanycommonmaterials(e.g.,sand,concrete,wood,etc.).These
establishedvaluesallowtheR-valuecalculatortoestimateR-valuesforuntestedhomogenousmaterials.




