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2.3.1 1-cell box beam®] ZAu}t

Table 12 1-cell box beam& Adst= 70
olA A ik 1-cell box beamoA dhto]
celle] THRio] Ho| A (Heig T Actn shgst

1 8 Jol)2 yehd Zlojct,
A(mm?)| 71 mm) | vy (mm) | d(mm) | h(mm)
576 255 270 292 375

Table 1. Properties of 1-cell box beam

Table 2= =20 22 g2 &9 AJo| Oigh
Rosette strain gauge9] Al 7i9] WHIE at 2
o[A 29l 65 UERH Zojct.
m(kg) Gaugel Gauge? Gauge3 6(6%4)
(ue) (ue) (ue)
0 0 0 0 5.18
0.5 33 1 -31 5.38
1 71 1 -62 5.56
1.5 105 0 -95 5.76

Table 2. Data of 1-cell box beam

Table 20f Uepd Ztat 1-cell box beam©] t}
st BAX|E E5}o] shear flow?} HEWE]
o|2ztut A¥gHS UEtA Zlo] Table 30|t}

Experimental Theoretical
(kg) value value T
B q |dé/dz| q |db/dz| mm
(kN/m) (1/m) (N/m) (1/m)
0.5 1.696 | 0.0183 | 2.239 | 0.0073 | 2.581
1 3.525 | 0.0347 | 4.479 | 0.0147 | 5.161
1.5 5.300 | 0.0530 | 6.719 | 0.0220 | 7.741

Table 3. Experimental value and theoretical
value for 1-cell box beam
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Fig 71} Fig 8 Table 39] Wy && 1-cell box
beam?@] shear flowQ}l twist rate®] o]&grul Al
Byl Alolg THEE YER oz, yoz
golstels @Al 2 e Hag 4
Table 4= 1-cell box beamo]| tist o]=2Ztu} Al
due U AE AlLtsto] UERd 7ot

Torsion Error in Error in

m(kg) (N*m) shear flow twist rate
0.5 2.581 -24.28% 148.93%

1 5.161 -21.32% 136.48%
1.5 7.741 -21.12% 140.63%

Table 4. Errors in 1-cell box beam



2.3.2 2-cell box beam®] Zxt

l1-cell box beami} H]sH "B O=Z  gshear
flowe} twist rateQ] o]=2%fy AILES
9ltt. Table 2= 2-cell box beam A3 oA
& B8RS UEE Zlojtt

Almm?)| rimm) | ry(mm) | d(mm) | h(mm)

576 260 260 295 375

Table 5. Properties of 2-cell box beam

1-cell box beamy h2A 2-cell box beam-&

Rosette strain gaugeE AW Zo] 2ol= Ziu}

EW Zo Zole Ao AFS t=A sfof et
=& AU Zo 2ol %= 277t EXfSHA]
ok Z15telA thiA /ol o8l 22 Aapt =52 A
S oAsty] o] Swat AW Z2t 1740 A
< AL,
m(kg) Gaugel Gauge? Gauge3 Aa(cm)
(ue) (ue) (ne)
0.5 19 0 -19 0.07
1 40 1 -39 0.15
1.5 58 1 -57 0.22

Table 6. Data of 2-cell box beam (side)

m(kg) Gaugel Gauge?2 Gauge3 8(“%)
(pe) (pe) (pe)
0 0 0 0 4.22
0.5 19 -5 -23 4.30
1 35 -10 -43 4.36
1.5 50 -14 -61 4.42

Experimental Theoretical
(k) value value T
e q |d8/dz| q |db/dz| nem)
(kN/m) (1/m) (N/m) (1/m)
0.5 1.113 0.0072 1.109 0.0027 2.559
1 2.041 0.0181 2.218 0.0055 5.111
1.5 2.968 0.0127 3.327 0.0082 7.667

Table 9. Experimental value and theoretical
value for 2-cell box beam (front)
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Fig 9. Shear flow- Torsion graph
for 2-cell box beam
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Fig 10. Twist rate- Torsion graph
for 2-cell box beam

Table 7. Data of 2-cell box beam (front)

Experimental Theoretical
(ke) value value T
e q |db/az| q |db/az| wem)
(kN/m) (1/m) (N/m) (1/m)
0.5 1.007 0.0063 1.109 0.0027 2.559
1 2.093 0.0149 2.218 0.0055 5.111
1.5 3.047 0.0199 3.327 0.0082 7.667

Table 8. Experimental value and theoretical
value for 2-cell box beam (side)

Torsion Error in Error in

m(kg) (N*m) shear flow twist rate
0.5 2.559 -9.22% 132.19%

1 5.111 -5.63% 148.77%
1.5 7.667 -8.42% 143.24%

Table 10. Errors in 2-cell box beam(side)

Torsion Error in Error in

m(kg) .
(N*m) shear flow twist rate
0.5 2.559 0.33% 165.35%
1 5.111 -8.03% 132.18%
1.5 7.667 -10.81% 121.13%

Table 11. Errors in 2-cell box beam(front)
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2.3.2 3-cell box beam®] Zut

A(mm?)| 71mm) | vy (mm) | d(mm) | h(mm)

576 262 263 274 375

Table 12. Properties of 3-cell box beam

Experimental Theoretical
(k) value value T
e q |d8/dz| q |db/dz| nem)
(kN/m) (1/m) (N/m) (1/m)
0.5 0.532 0.0049 0.681 0.0016 2.559
1 0.958 0.0097 1.363 0.0032 5.111
1.5 1.466 0.0165 2.052 0.0048 7.667

Table 8. Experimental value and theoretical
value for 3-cell box beam (side)

Experimental Theoretical
(k) value value T
e q |d8/dz| q |db/dz| nem)
(kN/m) (1/m) (N/m) (1/m)
0.5 0.802 0.0049 0.681 0.0027 2.559
1 1.437 0.0097 1.363 0.0055 5.111
1.5 2.174 0.0165 2.052 0.0082 7.667

Table 8. Experimental value and theoretical
value for 3-cell box beam (front 1)

Experimental Theoretical
(ke) value value T
e q |db/dz| q |db/dz| mem)
(kN/m) (1/m) (N/m) (1/m)
0.5 0.724 0.0049 0.885 0.0027 2.559
1 1.484 0.0097 1.751 0.0055 5.111
1.5 2.313 0.0165 2.634 0.0082 7.667

m(kg) Gaugel Gauge? Gauge3 A 6(cm)
(ue) (ue) (ne)
0.5 7 -2 -13 0.05
1 12 -3 -24 0.1
1.5 18 5 -37 0.17

Table 6. Data of 3-cell box beam (side)

Gaugel Gauge? Gauge3

mikg) (ue) (ue) (une) A\G72)
0.5 15 -4 -15 0.05
1 27 -3 -27 0.1
15 41 -4 -41 0.17

Table 6. Data of 3-cell box beam (front 1)

. (kg) Gaugel Gauge?2 Gauge3 A 6(cm)
(pe) (pe) (pe)
0.5 13 -2 -14 0.05
1 27 -4 -29 0.1
1.5 38 -9 -49 0.17

Table 6. Data of 3-cell box beam (front 2)

Table 8. Experimental value and theoretical
value for 3-cell box beam (front 2)
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Torsion Error in Error in

m(kg) (N*m) shear flow twist rate
0.5 2.585 -22.25% 205.08%

1 5.171 -30.03% 205.08%
1.5 7.756 -28.73% 245.75%

Table 10. Errors in 3-cell box beam(side)

Torsion Error in Error in

m(kg) (N*m) shear flow twist rate
0.5 2.585 16.62% 205.08%

1 5.171 4.96% 205.08%
1.5 7.756 6.25% 245.75%

Table 10. Errors in 3-cell box beam(front 1)

Torsion Error in Error in

m(kg) (N*m) shear flow twist rate
0.5 2.585 -18.37% 205.08%

1 5.171 -15.34% 205.08%
1.5 7.756 -12.32% 245.75%

Table 10. Errors in 3-cell box beam(front 2)
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