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To All, 
 
Attached is Draft RAI 2171 related to SRP Section 2.5.4 for Vogtle Units 3 and 4.  Please contact me if you 
desire a phone conference regarding these RAIs.  If no response is heard by close of business March 4, 2009, 
the final RAI will be issued. 
 
 
Christian Araguas 
Lead Project Manager 
AP1000 Projects Branch 1 
Division of New Reactor Licensing 
Office of New Reactors 
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Request for Additional Information No. 2171 Revision 0 
Vogtle

Southern Nuclear Operating Co. 
Docket No. 52-0025 and 52-0026 

SRP Section: 02.05.04 - Stability of Subsurface Materials and Foundations 
Application Section: 2.5.4 

QUESTIONS for Geosciences and Geotechnical Engineering Branch 1 (RGS1) 

02.05.04-3
SSAR Section 2.5.4 does not include a discussion of the lateral earth pressures 
or hydrostatic pressures at the site.  RAI 2.5.4-1 requested an explanation of the 
methodologies used to determine the lateral earth pressures and the hydrostatic 
pressures acting on the safety-related structures at the VEGP Units 3 and 4 site.  
The response to RAI 2.5.4-1 stated that the static lateral earth pressures were 
evaluated using Rankine’s theory for active, at-rest, and passive conditions; 
seismic lateral earth pressures for active and at-rest conditions were evaluated 
using methods presented by Mononobe-Okabe and ASCE 4-98, respectively; 
and lateral earth pressures resulting from an areal surcharge applied at the 
ground surface alongside below-grade walls were evaluated for active and at-rest 
conditions.  Sample earth pressure diagrams for active and at-rest conditions 
were provided.     

As a result of the response to RAI 2.5.4-1, the following concerns were noted: 

1)   It appears the ASCE 4-98 reference for at-rest conditions is not for 
the case of Rankine at-rest conditions but rather refers to the Wood 
solution for dynamic pressures against a rigid wall, as Figure 2 of the 
response to the RAI resembles the Wood dynamic pressure 
solution.  It is not obvious how this relates to the at-rest pressure 
conditions, as an at-rest condition is associated with a static 
overburden condition where pressures increase with depth due to 
dead weight of the soil under a presumed zero displacement 
assumption of the wall.   

2)   The M-O active pressure solution presumes that the rigid wall moves 
enough under the soil loads to generate shear failure in the soil along 
a potential failure surface, and the M-O solution assumes that the 
failure surface is a simple linear one emanating from the base of the 
wall.  The guidance provided in ASCE 4-98 is to not use this approach 
unless the wall displacements are expected to be enough to generate 
this reduction.  Previous discussions had indicated that the use of tie-
back construction of the MSE walls was intended to ensure that wall 
displacements would be minimal during backfill operations behind the 
walls.  Additionally, backfill placement and construction methods 
would be such that the displacements of the wall during backfill 
operations would be such as to minimize the shear wave velocity 
contrasts between the compacted soil immediately behind the wall 
and the soils compacted away from the MSE wall by heavy 
equipment.
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3)   When comparing the resulting seismic force against the wall 
computed by the M-O method and the dynamic Wood solution, the M-
O solution is less than half of the Wood solution for walls away from 
other adjacent walls. 

4)   The AP1000 exterior walls of the nuclear island were designed to 
resist the envelope of both the dynamic Wood solution and the peak 
passive pressure solution.  The envelope pressure may be very much 
larger than the M-O solution, particularly along the lower two-thirds of 
the wall.  The lateral seismic pressures acting on the vertical walls will 
be generated in SASSI and are typically approximated by the Wood 
solution.

Please address each of the concerns listed above and provide justification for the use of 
or any reference made to wall pressure calculations discussing active soil pressures 
conditions employing the Mononobe-Okabe method.   

02.05.04-4

AP1000 DCD, Revision 17, Table 2.5-1, provides the limits of acceptable settlement 
without additional evaluation.  The table provides that the total settlement for the nuclear 
island foundation mat is three (3) inches, and the differential settlement across the 
nuclear island foundation mat is limited to ½ inch in fifty (50) feet.  Additionally, the 
differential settlement between the nuclear island and the turbine building is limited to 3 
inch, and the differential settlement between the nuclear island and other buildings is 
also limited to 3 inch.   

In the case of the nuclear island foundations, turbine buildings, and other surrounding  
buildings supported on structural backfill, please provide a description of the program 
and/or method that will be implemented to ensure that the actual settlement and 
differential settlement of structures does not exceed the AP1000 DCD settlement 
criteria.

Relates to AP1000 DCD Revision 17.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


