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Three point bending

(mixed identification)

Solution descriptions
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m Displacement and stress

m Transverse displacement (lamina 3)
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m Transverse displacement (lamina 1)
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m Transverse elongation (lamina 1)
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m Transverse elongation (lamina 1) (left end)
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m Transverse elongation (lamina 1) (right end)
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= Rotation (lamina 1)
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m Transverse elongation (lamina 2)
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m Shear force (lamina 1)
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m Shear force (lamina 2)
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m Shear force (lamina 3)
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m Shear force (total)
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m Shear force (laminae 1,2,3) (case "f-top")
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= Normal interlaminar stress (case "f-top")
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m Tangential interlaminar stress (case "f-top")
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= Normal interlaminar stress (case "f-bot")
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m Shear force
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= Bending moment (lamina 2)
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= Bending moment (laminae 1,2,3) (case "f-top")
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= Normal force (laminae 1,2,3) (case "f-top")
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m Shape

= Overall shape
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= Blow up at midspan
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= Blow up at the right end
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m Stress in selected cross sections

m Normal stress on cross sections

pl ol(sL, scfc["f-top"]];
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pl ol[sL +3 h 4[,21 . scfe"f-top"1];
-4.5
4
c S755%. 5 2.557.5 -5
. 0. 085 -5.5
3 )
. -0.01\/ 5
0.40.2 1 0.20.% "0-015 0720:35 0102
pl ol[sL +4 hi 521 , scfe"f-top"1];
4
.5
2.5 0.10.2
S0.40.2 0.20.4
pl ol[sL+5 h ‘EZJ , scfe"f-top"1];
3.75 :f—,'g
3.5 2.557.5 56
~25 -5.7
-0.4-0,2,,\0.2 0.4 -5_ :
2.5
2 58 \/ -072°0.4, 0.10.2




3pb-mp_slides.nb

m Shear stress on cross sections

pl t[sL, scfc["f-top"]];
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hl [2]
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hl [2
pl t[sL+4 % scfe["f-top"1];
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, scfe["f-top"1];

hl [2

Bl ock[{sh =200 500

s=0. 0618333 L
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L), print ["s=", N[SM], -
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hl [2

Block[{sh::240 500
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L
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] b, Print ["s=", N[=—=], " L" |; pl c[sL +sh,

scfe["f-top"17];
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Bl ock[{sh:280 h|20[gl }, Print ["s=", N[%] " L" |; pl c[sL+sh, scfc["f-top"]]];
s=0. 0865667 L
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s=0. 0865667 L
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s=0.0989333 L
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s=0.1113 L
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s=0.247333 L
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m Values of the stress at the boundary

Bl ock [ {evf = Toget her [ (Col | ect [NL[sL] xwi dth /.

(189. 34, 190. 637)

Bl ock [ {evf = Toget her [ (Col | ect [N2[sR] xwi dth /.

(-5.33443, -5.33443)

Bl ock [ {evf = Toget her [ (Col | ect [QL[SR] xwi dth /.

(21. 7803, 21.7803)

Bl ock [ {evf = Toget her [ (Col | ect [ [sR] xwi dth /.

(4.15117, 4.15117)

Bl ock [ {evf = Toget her [ (Col | ect [B[sR] xwi dth /.

{-0.931475, -0.931474}

Bl ock [ {evf = Toget her [ (Col | ect [ML[SR] xwi dth /.

(-1.76705, -1.76705}

fsol

fsol

fsol

fsol

fsol

fsol

cfralli])

cfrall]])

cfralli])

cfralli])

cfralli])

cfralli])

. scfclcases]]},

. scfclcases]]},

. scfclcases]]},

. scfclcases]]},

. scfc[cases]]},

. scfc[cases]]},

evf ]

evf ]

evf ]

evf ]

evf ]

evf ]

// Chop

// Chop

// Chop

// Chop

// Chop

// Chop



3pb-mp_slides.nb

Bl ock [ {evf = Toget her [ (Col | ect [M2[sR] xwidth /. fsol, cf[all]]) /. scfc[cases]]}, evf] // Chop

{-28.3924, -28.3924}

Bl ock [ {evf = Toget her [ (Col | ect [T1[sR] xwidth /. fsol, cf[all]]) /. scfc[cases]]}, evf] // Chop

{-7.03851, -7.03851}

Bl ock [ {evf = Toget her [ (Col | ect [T2[sR] xwidth /. fsol, cf[all]]) /. scfc[cases]]}, evf] // Chop

{-20. 7293, -20. 7293}

Bl ock [ {evf = Toget her [ (Col | ect [01[sR] /. fsol, cf[all]]) /. scfc[cases]]}, evf] // Chop

{-0. 163815, -0.163815}

Bl ock [ {evf = Toget her [ (Col | ect [02[sR] /. fsol, cf[all]]) /. scfc[cases]]}, evf] // Chop

{-0. 00541035, -0.00541034}

Bl ock [ {evf = Toget her [ (Col | ect [t1[sR] /. fsol, cf[all]]) /. scfc[cases]]}, evf] // Chop

{0. 0420577, 0.0420577}

Bl ock [ {evf = Together [ (Col | ect [t2[sR] /. fsol, cf[all]]) /. scfc[cases]]}, evf] // Chop

{0. 00220539, 0.00220539}



3pb-mp_slides.nb

36

Bl ock [ {evf = Toget her [ (Col | ect [ol[sL] /.

{-0.0103459, 0.0718667}

Bl ock [ {evf = Toget her [ (Col | ect [c2[sL] /.

{-0.135583, 0.00199896}

Bl ock [ {evf = Toget her [ (Col |l ect [tl[sL] /.

{0, 0}

Bl ock [ {evf = Toget her [ (Col |l ect [t2[sL] /.

{0, 0}

fsol,

fsol

fsol,

fsol,

cfrall11) /.

, cfralliy) /.

cfrall11) /.

cfrall11) /.

scfc[cases]]},

scfc[cases]]},

scfc[cases]]},

scfc[cases]]},

evf] // Chop

evf] // Chop

evf] // Chop

evf] // Chop



