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Plates (continued) 

d 4 w d 2wFlexural equation: D + P + ∆ρgw = q(x)
dx4 dx2 

Eh3 

where D = .212(1 −ν )
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Figure 19.1 
Figure by MIT OCW. 

T = T0 cos kx = T0 cos 2πx 
λ 

“Harmonic” load 

t = t0 cos kx , w = w0 cos kx , t0 = T0 − w0 



d 4 wD + ρmgw = t0ρcg cos kx  when P = 0 
dx4 

k 4 Dw0 cos kx + ρmgw0 cos kx = t0ρcg cos kx 

t0w0 = 
ρ Dk 4 

m −1+

ρ ρcg
c 

⎞1/ 4 ⎛ DCall 2π ⎜ ⎟ ≡ λ  flexural wavelength
⎝ρcg ⎠ 

l

4For λ ? λl , (λlk) = 1 ,  w0 ; ρ
t0 ; isostacy 

m −1
ρc 

For λ = λl , w0 ; 0 ⇒ uncompensated 
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Figure 19.2 
Figure by MIT OCW. 

∞ ⎡ c 2πnx ⎤ t(x) =∑⎢t cos 2πnx 
+ t s sin n⎣ L n L ⎦⎥ n=0


c s s c
Find t , t      Assume D, calculate w , wn n n n 

Synthesize w(x) , compare to observations. 



Plate subject to an end load 
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Figure 19.3 
Figure by MIT OCW. 

dVShear force: = −q
dx 

Since q = 0, V = const. = Va 

Bending moment:  

dM	 dw 
=V + P 

dx	 dx


dM
Since P = 0, =V ⇒ M =V x + const ⇒ 0  at  x = L 
dx a 

M =V (x − L)a 

Displacement: 

d 4 w	 d 3w 
= 0 ⇒ = const 

dx3dx4 



But M = −D d 2 w 
dx2 = 0  , dM 

dx 
= −D d 3w 

dx3 =Va 

d 3w 
dx3 = −

Va 

D 

d 2 w 
dx2 = −

Va 

D 
(x − L) 

Subject to w, dw 
dx 

= 0  at  x = 0 

V x2 

w = a (L − 
x ) ⇒     cubic displacement 

2D 3

Figure 19.4 
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Figure by MIT OCW. 

2w = 
Va x (L − 

x )
2D 3

Assumption σ xy = σ xx 



Eσ = εxx xx1 −ν 2 

d 2 

ε = −y w 
xx dx2 

d 2 wM = −D 
dx2 

ε = 
y Mxx 

σ

D 

max = 
E h 1 6VaL 6Va ⎛⎜ 

L ⎞V L = = ⎟xx 2 a h21 −ν 2 D h ⎝ h ⎠

σ = 
Va = 

1 h σ max 
xy h 6 L xx 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


