Estimating 10-Ton Route Capacity
(When 10)

. Obtain at least ten deflection tests in each mile of road.

. Convert the FWD deflections to Benkelman Beam equivalents, BB
BBeq = 5.15 + 1.05 X FWDD1(9k)
Where: BBy = Equivalent Benkelman Beam deflection, in mils

FWDp+(ek = FWD No.1 sensor deflection normalized to 9,000 Ibs., in mils

. Correct the individual deflections, BB, , to 80°F {BBs, = BB., + Temperature Correction}

. Compute the "Present Deflection”. {Present Deflection = BBg }
Calculate 85th percentile of all deflections in each mile
. Compute 20-year ESAL’s

20-year ESALs = HCADT x 20-year ESAL Conversion Factor

. Determine “Maximum Allowable Deflection”

For Computed 20-year ESALs and Time of Year select Maximum Allowable Deflection

. Compare “Present Deflection” to “Maximum Allowable Deflection”
If “Present Deflection” > “Maximum Allowable Deflection” then roadway strength is insufficient.
If “Present Deflection” < “Maximum Allowable Deflection” then roadway strength is sufficient.
. Check Time of Year adjustment for seasonal 10-ton capacity.
A. Compute estimated “Present Deflection”
1. Obtain Deflection Ratio for date in question (future).

2. Multiply “Present Deflection” by the ratio of the current Deflection ratio to the future Deflection
ratio to obtain “Estimated Present Deflection”.

Estimated Pr esent Deflection = Current Deflecflon Raflo x Present Deflection
Future Deflection Ratio

B. Compare “Estimated Present Deflection” to “Maximum Allowable Deflection” to determine
seasonal sufficiency.



Benkelman Beam deflection corrections to 80 °F

Range of Temperature °F

Deflection
(mils) to 35 36 -45 46 - 55 56 - 65 66 - 75

0-10 5 4 3 2 1

10 - 20 7 6 4 3 1
20-30 10 8 6 4 2
30-40 10 8 6 4 2
40-50 12 10 7 5 2
50 -60 15 12 9 6 3

Factors to Convert HCADT to ESAL

Two-Way Factor for 20-Year ESALs

HCADT Two Lane Four Lane
0 -59 2256 2029
60 - 99 2599 2340
100 - 174 2796 2515
175 - 299 3088 2781
300 - 574 3530 3179
575 - 1399 3923 3530
1400 - 4267 3840

Maximum Allowable Deflection for 10-Ton Routes

Design On or before the 15" of
Number of

ESALs May June July August | September | October

(1000's)
100 64 56 53 51 48 46
150 56 49 47 45 42 40
200 51 45 43 41 39 37
250 48 42 40 38 36 34
300 45 39 38 36 34 32
350 56 38 36 34 32 30
400 41 36 24 33 31 29
450 40 35 33 31 30 28
500 38 34 32 30 29 27
600 36 32 30 29 27 26
700 35 30 29 27 26 24
800 33 29 28 26 25 23
900 32 28 27 25 24 22
1000 31 27 26 24 23 22
1250 29 25 24 23 21 20
1500 27 24 23 21 20 19
2000 25 22 21 20 18 17
3000 22 19 19 18 16 15
4000 20 17 17 16 15 14
5000 19 16 16 15 14 13




Deflection ratios to calculate critical spring deflections from

deflections taken during other non-frozen times of the year (1983 Revision)

PLASTIC EMBANKMENTS

Asphalt Date of Test
Surface 51 | 5116 | 61 | 6/16 | 7/1 | 7/16 | 81 | 8/16 | Sept.
Thickness 515 | 5/31 | 6/15 | 6/30 | 7/15 | 7/31 | 8/15 | 8/31
<2in. 112 | 1.29 | 144 | 1.53 | 1.60 | 1.65 | 1.69 | 1.73 | 1.79
>2 =< 3% 117 [ 1.34 | 150 | 1.59 | 1.63 | 1.67 | 1.71 | 1.73 | 1.75
>3% < 5% 114 [ 1.24 | 1.37 | 143 | 1.50 | 1.58 | 1.64 | 1.70 | 1.71
>5% < 8in. 117 [ 1.25 | 1.25 |1 125 | 1.26 | 1.30 | 1.41 | 1.50 | 1.55
> 8 in. Conventional Construction 113 | 118 | 116 | 113 | 115 | 118 | 1.29 | 1.37 | 1.45
> 8 in. Full-Depth Construction 112 (116 | 116 | 110 | 1.09 | 1.15 | 1.33 | 1.46 | 1.55
SEMI-PLASTIC EMBANKMENTS
Asphalt Date of Test
Surface 51 | 5116 | 61 | 6/16 | 7/1 | 7/16 | 81 | 8/16 | Sept.
Thickness 515 | 5/31 | 6/15 | 6/30 | 7/15 | 7/31 | 8/15 | 8/31
<5in. 116 [ 1.35 | 140 | 1.50 | 1.52 | 1.51 | 1.48 | 1.46 | 1.45
>5in. 129 | 140 | 146 | 1.50 | 1.54 | 1.58 | 1.64 | 1.69 | 1.71
NON-PLASTIC EMBANKMENTS
Asphalt Date of Test
Surface 51 | 5116 | 61 | 6/16 | 7/1 | 7/16 | 81 | 8/16 | Sept.
Thickness 515 | 5/31 | 6/15 | 6/30 | 7/15 | 7/31 | 8/15 | 8/31
<2in. 1.30 (141 | 1.72 | 1.79 | 1.83 | 1.83 | 1.88 | 1.88 | 1.88
>2 <5% 121 | 1.36 | 1.47 | 1.53 | 1.58 | 1.56 | 1.52 | 1.49 | 1.44
>5% <8in. 1.00 | 1.02 | 098 | 1.00 | 1.05 | 1.05 | 1.07 | 1.11 | 1.11





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /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
  /SyntheticBoldness 1.00
  /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 <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


