Lab 5 – CIVE 2200

	1 . Table 1 Raw Data
	
	
	
	
	

	Specimen
	Base (mm)
	Height (mm)
	Area (mm2)
	Moment of Inertia (mm4)
	r (mm)

	1
	12.75
	6.12
	78.03
	243.5472
	1.766692

	2
	12.75
	6.12
	78.03
	243.5472
	1.766692

	3
	12.8
	6.4
	81.92
	279.6203
	1.847521

	4
	12.4
	6.45
	79.98
	277.2807
	1.861955

	5
	12.12
	6.25
	75.75
	246.582
	1.80422

	6
	12.7
	6.5
	82.55
	290.6448
	1.876388

	7
	12.5
	6.35
	79.375
	266.7165
	1.833087

	8
	12.35
	6.3
	77.805
	257.34
	1.818653

	9
	12.72
	6.18
	78.6096
	250.1908
	1.784012

	10
	12.78
	6.2
	79.236
	253.8193
	1.789786



	
	
	Theoretical
	Experimental

	L' (mm)
	L'/r
	P' (kN)
	σ'(MPa)
	P (kN)
	σ(MPa)

	118.8
	67.24433
	34.06111585
	436.5130828
	17.44
	223.5038

	144.6
	81.84789
	22.99085735
	294.6412579
	18.76
	240.4204

	168
	90.93267
	19.55503644
	238.708941
	14.91
	182.0068

	193
	103.6545
	14.69310265
	183.7097105
	12.49
	156.164

	249
	138.0098
	7.850029326
	103.6307502
	8.56
	113.0033

	290.5
	154.8187
	6.797963352
	82.3496469
	5.85
	70.86614

	351
	191.4803
	4.273111818
	53.83447959
	3.85
	48.50394

	216
	118.7692
	10.88700457
	139.9267987
	10.02
	128.7835

	197
	110.4252
	18.17813589
	231.2457498
	25.66
	326.4232

	173
	96.65961
	33.47888713
	422.5211663
	27.46
	346.5596



Sample Calculations (Include calculations for Specimen 1)
I =  =  = 243.5472 mm4	r  =  = 1.766692 mm
P’cr =			  		
       = 		          = 	       = 
      = 34.061 (kN)	           	          = 436.513 (MPa)      = 223.5038 (MPa)

Discussion
2.  For Specimens 2-8, 10 the theoretical and experimental critical loads are within approximately 4 kN of one another. However, the theoretical critical load for Specimen 1 is 34.06 kN but, the experimental load is only 17.44 kN. The theoretical load of 34.06 kN corresponds to what kind of load we would expect to see since specimen 2 which had a length of 144.6 mm had a critical failure of 18.76 kN. A possible reason for the low load at failure is that the beam had been previously subjected to some sort of axial compression previous to testing. If the beam had buckled during any previous load application like in transportation or manufacturing, the critical load would decrease. The critical load would decrease because, by previously applying a load, the beam will lose strength in its elastic region, reaching the strain necessary for failure much quicker. Specimens 2-8 experienced similar experimental and theoretical critical failure loads. However, all theoretical loads other than specimen 4 (and specimen 9) were higher than the experimental loads. One reason for this difference could be previous internal strains experienced during transportation or handling. This would make the specimen weaker since some strength would already have been lost when a load was applied.
[image: ]3. L’/r vs. Stress graph below. (Graph 1)


4. Table 2. Comparison of experimental length factor K to theoretical values. 
	L (mm)
	I (mm^4)
	Pcr (N)
	K

	
	
	
	experimental
	theoretical

	216
	257.34
	10020
	1.04
	1

	197
	250.1908
	25660
	0.704
	0.7

	173
	253.8193
	27460
	0.781
	0.5


 
Sample calculation of Kexp using specimen 8
K     K =    K =1.042391609     K= 1.04
[bookmark: _GoBack]The experimental length factor K is very close to the theoretical K value for specimens 8 and 9 however, the experimental K value for specimen 10 was much higher than the theoretical value of 0.5. This may be due to the fact the buckling load (Pcr) for specimen ten significantly lower than expected, also as seen in graph 1, the experimental stress was significantly lower than the theoretical stress. 
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