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Shear flow analysis – 1-cell cantilevered wing 

Equilibrium equations

𝑴𝒆𝒙𝒕 + σ𝒎𝒒𝒂𝒗𝒈 + 𝟐𝑨𝟏𝒒𝟏 +𝑴𝒔𝒕 = 𝟎

𝑷 = 𝝈𝒕𝒓𝒖𝒆 ∗ 𝑨𝒕𝒓𝒖𝒆 = 𝝈𝒄𝒂𝒍 ∗ 𝑨𝒄𝒂𝒍
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Shear flow analysis – 2-cell cantilevered wing 

Equilibrium equations

𝑴𝒆𝒙𝒕 + σ𝒎𝒒𝒂𝒗𝒈 + 𝟐𝑨𝟏𝒒𝟏 + 𝟐𝑨𝟐𝒒𝟐 +𝑴𝒔𝒕 = 𝟎 (1)
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Shear flow analysis



Shear flow analysis

Wing section at Station 20



Shear flow analysis
Upper Stringers of the Wing section at Station 20



Shear flow analysis
Lower Stringers of the Wing section at Station 20



Shear flow analysis

Both the leading and trailing edges are assumed to be ineffective 
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Shear flow analysis

m = double the area enclosed



Shear flow analysis



Shear flow analysis
Shear correction



Shear flow analysis
Shear correction



Shear flow 
analysis

Shear correction
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Shear correction
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Shear correction



Shear flow analysis

Shear correction



Shear flow analysis – 2-cell cantilevered wing 
No P_0 P_20 ∆P/d sum(∆P/P) TR q L/t m T_open q(L/t) dx/dy
1 -20951.5 -14503.32503 322.4069 322.4068982 0.916667 295.5397 250 60 17732.38 73884.91 -0.0625
2 -5802.88 -3845.486782 97.86973 420.2766259 0.916667 385.2536 250 60 23115.21 96313.39 -0.02083
3 -5846.85 -3724.466272 106.1193 526.3959255 0.916667 482.5296 250 60 28951.78 120632.4 0.020833
4 -11782.3 -7296.474494 224.29 750.6858874 0.916667 688.1287 240 180 123863.2 165150.9 0.0625
5 10546.91 11134.55335 29.38208 780.0679637 0.916667 715.0623 312.5 60 42903.74 223457 0.0625
6 7016.21 0 -350.81 429.2574846 0.916667 393.486 312.5 60 23609.16 122964.4 0.020833
7 7105.396 0 -355.27 73.98768852 0.916667 67.82205 312.5 60 4069.323 21194.39 -0.02083
8 19714.95 18235.19923 -73.9877 4.26326E-13 0.916667 3.91E-13 240 180 7.03E-11 9.38E-11 -0.0625

Nose 0 589.0486 0
sum(cell 1) 2167.5 264244.8 823597.3
sum(cell 2) 829.0486 0

No dz/dy Px Pz Px Z' Pz X'
1 0.025 1309.466437 -523.787 7175.876076 7856.799
2 0.025 120.8933612 -145.072 632.2722789 725.3602 sum(L/t)1+(A1/A2)*(L/t)1-8= 3695.387
3 0.025 -121.8094222 -146.171 -637.063278 -730.857 L/t)1-8+(A1/A2)*sum(L/t)2 5517.887
4 0.025 -736.3921082 -294.557 -4035.42875 -4263.71
5 -0.025 659.181989 -263.673 -3612.3173 -3816.66 q1 -283
6 -0.025 146.1710329 -175.405 -764.474502 -877.026 q2 -72.26
7 -0.025 -148.0290817 -177.635 774.1920973 888.1745
8 -0.025 -1232.184562 -492.874 6752.371402 7393.107

6285.428021 7175.184
Ttot 264244.8 2A1 720
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