BE 110B W03 Test 4 Name:

1. Determine the state of stress at the intersection of the flange and web where the shear force and
bending moment are most intense for a W10x22 beam (see attached beam table for dimensions).
Sketch the state of stress on the element provided below. 1.5 kips/ft

l




2. A 13-kN force is applied as shown to the 60-mm-diameter post ABD. Determine the state of stress
at point H, and sketch it on the element provided below.

\
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100 mm




3. Using the integration technique, show the equations and boundary conditions necessary to solve for
the integration constants and ground reactions in this indeterminate beam. (Using the procedure
shown in class, there would be four equations and seven boundary conditions.) You are not required
to perform the algebra necessary to solve for the integration constants and ground reactions.




4. Using the deflection tables, determine the deflection at point C of the cantilever beam. Note that the
triangular distributed load is pointed upwards.

2 kN/m
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Appendix C. Properties of Rolled-Steel Shapes

W Shapes
(Wide-Flange Shapes)

(U.S. Customary Units) d X X

Continued from page 750

W12 X 96 28.2
72 21.1
50 14.7

12.71
12.25
12.19

12.160  0.900
12.040  0.670
8.080  0.640

0.550 | 833 131 5.44 270 44.4 3.09
0.430 | 597 97.4 5.31 195 324 3.04
0.370 | 394 64.7 5.18 56.3 13.9 1.96

26 7.65
22 6.48
16 4.71

12.22
12.31
11.99

6.490  0.380
4.030 0425
3.990 0.265

0.230 | 204 334 5.17 17.3 5.34 1.51
0.260 156 25.4 491 4.66 2.31 0.847
0.220 103 17.1 4.67 2.82 1.41 0.773

45 133
39 11.5
33 9.71
30 8.84

48 14.1

18 5.26
15 4.44
13 3.84

16 4.68
W4 X 13 3.83

10.10
9.92
9.73

10.47

8.50

8.14
8.11
7.99

5.01
4.16

8.020  0.620
7.985  0.530
7.960  0.435
5.810  0.510

8.220 0.810
8.110  0.685
8.070  0.560

8.020  0.495

5.270  0.400
5.250  0.330
4.015 0315
4.000 0.255

5.030
5.000

4.060

0.430
0.360

0.345

0.350 | 248 49.1 4.32 534 13.3 2.01
0.315 | 209 42.1 4.27 45.0 11.3 1.98
0.290 | 170 35.0 4.19 36.6 9.20 1.94
0.300 | 170 324 4.38 16.7 5.75 1.37

228 52.0 3.65
184 433 3.61
146 35.5 3.53
127 31.2 3.51

0.400 60.9 15.0 2.08

75.3 18.2 3.49 3.71 1.26

0.230 61.9 15.2 343 797 3.04 1.23
0.245 48.0 11.8 3.29 341 1.70  0.876
0.230 39.6 991 321 273 1.37  0.843

26.2
213

11.3

10.2
8.51

5.46

2.17
2.13

1.72

9.13 3.63 1.28
7.51 3.00 1.27

3.86 1.90 1.00

TA wide-flange shape is designated by the letter W followed by the nominal depth in inches and the weight in pounds per foot.



