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 ARCH 614:  Practice Quiz 9 
 

Note: No aids are allowed for part 1.  One side of a letter sized paper with notes is allowed 

during part 2, along with a silent, non-programmable calculator.  There are reference charts on 

pages 2-5 for part 2. 

 
Clearly show your work and answer.  

Part 1) Worth 5 points 

 (conceptual questions) 

Part 2) Worth 45 points 

(NOTE: The member sizes, materials, and joint 

configuration can and will be changed for the 

quiz!  The connector will remain a simple shear 

connector type.) 

A 18.5 ft tall W10 x 33 column supports a  

W14 x 74 beam with a simple shear connector of 

2 angles as shown.  Both W sections are A992 steel (Fy = 50 ksi , Fu = 65 ksi, E = 30 x 10
3
 ksi).  The 

angles are ½” thick of A36 steel (Fy = 36 ksi , Fu = 58 ksi, E = 29 x 10
3
 ksi).   

 

a) Find the safe factored load capacity of the column (theoretical) [or recommended] when the base is 

fixed and the top is pinned in the weak axis and pin-pinned in the strong axis. 

b) If there are 3 – ¾ in  A490-N bolts connecting the angles to the beam with standard holes and 3” 

spacing, determine the capcity of that side of the connection. 

c) If the 3/8” weld for the 8.5 in tall angles to the column is E60XX material, determine the minimum 

length, L,  to transfer the load found in part b). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Answers – Not provided on actual quiz! 

 

a) Pn = 274 k (other axis capacity = 355 k)  [or Pn = 236 k recommended] 

b) Rn = 90.2 k (by angle; Rn(p-web) = 118.5 k, Rn shear = 135.3 k) 

c) L = 6.3 in 

angles 

section A-A 

angle (both sides) 

W14 x 74 

beam 

bolts 

W10x33 

column 

3 bolts 

A 

weld (both sides) 

fillet weld 

fillet weld 

L 

A 
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Available Strength of Fillet Welds  

per inch of weld (S) 

Weld Size 

(in.) 

E60XX 

(k/in.) 

E70XX 

(k/in.) 

16
3  3.58 4.18 

¼ 4.77 5.57 

16
5  5.97 6.96 

8
3  7.16 8.35 

16
7  8.35 9.74 

½ 9.55 11.14 

8
5  11.93 13.92 

¾ 14.32 16.70 

 (not considering  increase in throat with 

submerged arc weld process) 

REFERENCE CHARTS FOR QUIZ 9 
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Available Critical Stress, cFcr,  for Compression Members, ksi  (Fy = 50 ksi and c = 0.90) 
 
KL/r c Fcr KL/r c Fcr KL/r c Fcr KL/r c Fcr KL/r c Fcr 

1 45.0 41 39.8 81 27.9 121 15.4 161 8.72 
2 45.0 42 39.6 82 27.5 122 15.2 162 8.61 
3 45.0 43 39.3 83 27.2 123 14.9 163 8.50 
4 44.9 44 39.1 84 26.9 124 14.7 164 8.40 
5 44.9 45 38.8 85 26.5 125 14.5 165 8.30 
6 44.9 46 38.5 86 26.2 126 14.2 166 8.20 
7 44.8 47 38.3 87 25.9 127 14.0 167 8.10 
8 44.8 48 38.0 88 25.5 128 13.8 168 8.00 
9 44.7 49 37.8 89 25.2 129 13.6 169 7.91 
10 44.7 50 37.5 90 24.9 130 13.4 170 7.82 
11 44.6 51 37.2 91 24.6 131 13.2 171 7.73 
12 44.5 52 36.9 92 24.2 132 13.0 172 7.64 
13 44.4 53 36.6 93 23.9 133 12.8 173 7.55 
14 44.4 54 36.4 94 23.6 134 12.6 174 7.46 
15 44.3 55 36.1 95 23.3 135 12.4 175 7.38 
16 44.2 56 35.8 96 22.9 136 12.2 176 7.29 
17 44.1 57 35.5 97 22.6 137 12.0 177 7.21 
18 43.9 58 35.2 98 22.3 138 11.9 178 7.13 
19 43.8 59 34.9 99 22.0 139 11.7 179 7.05 
20 43.7 60 34.6 100 21.7 140 11.5 180 6.97 
21 43.6 61 34.3 101 21.3 141 11.4 181 6.90 
22 43.4 62 34.0 102 21.0 142 11.2 182 6.82 
23 43.3 63 33.7 103 20.7 143 11.0 183 6.75 
24 43.1 64 33.4 104 20.4 144 10.9 184 6.67 
25 43.0 65 33.0 105 20.1 145 10.7 185 6.60 
26 42.8 66 32.7 106 19.8 146 10.6 186 6.53 
27 42.7 67 32.4 107 19.5 147 10.5 187 6.46 
28 42.5 68 32.1 108 19.2 148 10.3 188 6.39 
29 42.3 69 31.8 109 18.9 149 10.2 189 6.32 
30 42.1 70 31.4 110 18.6 150 10.0 190 6.26 
31 41.9 71 31.1 111 18.3 151 9.91 191 6.19 
32 41.8 72 30.8 112 18.0 152 9.78 192 6.13 
33 41.6 73 30.5 113 17.7 153 9.65 193 6.06 
34 41.4 74 30.2 114 17.4 154 9.53 194 6.00 
35 41.1 75 29.8 115 17.1 155 9.40 195 5.94 
36 40.9 76 29.5 116 16.8 156 9.28 196 5.88 
37 40.7 77 29.2 117 16.5 157 9.17 197 5.82 
38 40.5 78 28.8 118 16.2 158 9.05 198 5.76 
39 40.3 79 28.5 119 16.0 159 8.94 199 5.70 
40 40.0 80 28.2 120 15.7 160 8.82 200 5.65 
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