
exchange usefuJ and practical professional ideas and in· 
formation on aU phases of steel building and bridge construction 
Opinions and suggestions are welcome on any subJed covered in 
this magazme. If you have a question or problem that your fellow 
readers might help to solve, please forward it to Modrnr Steel COli · 
struction. At the same time feel free to respond to any of the ques­
tions thai you have read here. Please send them to: 

Steel Interchange 
Modem Steel Construction 

1 East Witcker Dr. 
Suite 3100 

Chicago, IL 60601 

The following responses to questions from previ­
ous Steel Interchange columns have been re­

ceived: 

Can you show a design of a bracket connection 
carrying moment (February 1993)? 

One solution can be arrived at by visualizing that 
the beam and bracket act together as a single 

unit. The problem now is similar to a haunched beam­
to-column connection which is a more familiar mo­
ment type connection. In order to design a rigid con­
nection using the above assumption, an end plate can 
be utilized to which both the beam and bracket are 
fully welded. For the same reason, ForTg1l
8.803 0 Td
(force )Tj
-0.0072 Tc 2.307 0 Td
(via )Tj
0.0257 Tc 1.508 0 Td
(truss )Tj
/T1_4 1 Tf
0.0114 Tc 9.9 0 0 9.9 36.95 239.4 Tm
(action. )Tj
0.29 0.326 0.11 rg
/T1_2 1 Tf
0.0203 Tc 10.5 0 0 10.5 54.99 227.17 Tm
[(The )25(bracket )]TJ
0.376 0.408 0.184 rg
0.0152 Tc 5.171 0 Td
(sha )Tj
0.29 0.326 0.11 rg
-0.035 Tc 7.5938 0 0 10.5 124.87 227.17 Tm
(II )Tj
0.376 0.408 0.184 rg
-0.0077 Tc 10.5 0 0 10.5 132.85 227.17 Tm
(be )Tj
0.29 0.326 0.11 rg
0.0277 Tc 1.19 0 Td
(designed )Tj
-0.0269 Tc 4.112 0 Td
(for )Tj
0.376 0.408 0.184 rg
0.0042 Tc 1.415 0 Td
(vertical )Tj
0.29 0.326 0.11 rg
-0.0052 Tc 3.35 0 Td
(forces)Tj
0.467 0.49 0.263 rg
0 Tc 2.465 0 Td
(, )Tj
0.376 0.408 0.184 rg
/T1_6 1 Tf
10.2 0 0 10.2 37.78 214.93 Tm
(V )Tj
0.467 0.49 0.263 rg
/T1_2 1 Tf
8.3 0 0 8.3 44.62 214.93 Tm
(m )Tj
0.376 0.408 0.184 rg
0.0383 Tc 10.5 0 0 10.5 53.17 214.93 Tm
(and )Tj
ET
BT
/Suspect <</Conf 0 >>BDC 
/T1_6 1 Tf
-0.035 Tc 9.8554 0 0 10.2 73.08 214.93 Tm
(V", )Tj
EMC 
ET
BT
/T1_2 1 Tf
0.0318 Tc 10.5 0 0 10.5 88.09 214.93 Tm
(applied )Tj
0.0111 Tc 3.463 0 Td
(at )Tj
0.0288 Tc 1.041 0 Td
(point )Tj
0 Tc 2.465 0 Td
(A )Tj
0.0105 Tc 0.95 0 Td
((Case )Tj
ET
BT
/Suspect <</Conf 0 >>BDC 
/T1_2 1 Tf
-0.0162 Tc 8.7 0 0 8.7 198.66 214.93 Tm
(I). )Tj
EMC 
ET
BT
/T1_2 1 Tf
0.0203 Tc 10.5 0 0 10.5 209.43 214.93 Tm
(The )Tj
0.0427 Tc 1.815 0 Td
(end )Tj
0.023 Tc 1.864 0 Td
(plate )Tj
0.041 Tc -20.108 -1.132 Td
(should )Tj
0.0266 Tc 3.17 0 Td
(be )Tj
0.0364 Tc 1.235 0 Td
(proportioned )Tj
0.29 0.326 0.11 rg
-0.0204 Tc 5.892 0 Td
(to )Tj
0.0105 Tc 1.065 0 Td
(resist )Tj
0.0426 Tc 2.432 0 Td
(the )Tj
0.376 0.408 0.184 rg
0.033 Tc 1.531 0 Td
(same )Tj
0.29 0.326 0.11 rg
0.0085 Tc 2.44 0 Td
(load, )Tj
0.376 0.408 0.184 rg
-0.035 Tc 10.4837 0 0 10.5 247.59 203.04 Tm
(i.e. )Tj
/T1_6 1 Tf
0 Tc 10.3 0 0 10.3 263.14 203.04 Tm
(V )Tj
0.467 0.49 0.263 rg
9.2 0 0 9.2 269.6 203.04 Tm
(m )Tj
0.376 0.408 0.184 rg
/T1_0 1 Tf
10.7 0 0 10.7 37.27 190.81 Tm
(+ )Tj
ET
BT
/Suspect <</Conf 0 >>BDC 
/T1_6 1 Tf
-0.035 Tc 9.5568 0 0 10.2 46.45 190.81 Tm
(V", )Tj
EMC 
ET
BT
/T1_2 1 Tf
10.4154 0 0 10.5 61.83 190.81 Tm
(in )Tj
0.0127 Tc 10.5 0 0 10.5 73.05 190.81 Tm
(tension. )Tj
0.29 0.326 0.11 rg
0.0371 Tc 3.564 0 Td
(However)Tj
0.467 0.49 0.263 rg
0 Tc 3.898 0 Td
(, )Tj
0.29 0.326 0.11 rg
0.0352 Tc 0.497 0 Td
(prying )Tj
0.376 0.408 0.184 rg
0.0103 Tc 3.04 0 Td
(of )Tj
0.29 0.326 0.11 rg
0.0083 Tc 1.104 0 Td
(the )Tj
0.376 0.408 0.184 rg
0.0286 Tc 1.502 0 Td
(column )Tj
-0.0025 Tc 3.429 0 Td
(con­)Tj
0.0191 Tc -20.426 -1.166 Td
(nection )Tj
0.0138 Tc 3.328 0 Td
(bolts )Tj
0.0337 Tc 2.294 0 Td
(may )Tj
0.467 0.49 0.263 rg
0.0351 Tc 2.015 0 Td
(contro)Tj
0.29 0.326 0.11 rg
0 Tc 2.744 0 Td
(l )Tj
0.0255 Tc 0.52 0 Td
(the )Tj
0.376 0.408 0.184 rg
1.535 0 Td
(end )Tj
0.0315 Tc 1.83 0 Td
(plate )Tj
0.0155 Tc 2.327 0 Td
(thickness )Tj
-0.0058 Tc 4.116 0 Td
(re­)Tj
0.0338 Tc -20.751 -1.132 Td
(quirement. )Tj
ET
BT
/Suspect <</Conf 0 >>BDC 
/T1_2 1 Tf
-0.035 Tc 10.1112 0 0 10.5 88.85 166.68 Tm
(In )Tj
EMC 
ET
BT
/T1_2 1 Tf
0.0345 Tc 10.5 0 0 10.5 99.57 166.68 Tm
(situations )Tj
0.0337 Tc 4.402 0 Td
(where )Tj
0.0255 Tc 2.844 0 Td
(the )Tj
0.0181 Tc 1.536 0 Td
(connection )Tj
0.0011 Tc 4.81 0 Td
(be­)Tj
0.0301 Tc -19.512 -1.165 Td
(tween )Tj
0.29 0.326 0.11 rg
0.0255 Tc 2.811 0 Td
(the )Tj
0.376 0.408 0.184 rg
0.0323 Tc 1.547 0 Td
(bottom )Tj
0.0112 Tc 3.279 0 Td
(flange )Tj
0.0445 Tc 2.813 0 Td
(of )Tj
0.29 0.326 0.11 rg
0.0255 Tc 1.104 0 Td
(the )Tj
0.376 0.408 0.184 rg
0.0365 Tc 1.512 0 Td
(beam )Tj
0.0383 Tc 2.526 0 Td
(and )Tj
0.29 0.326 0.11 rg
0.0255 Tc 1.859 0 Td
(the )Tj
0.0134 Tc 1.547 0 Td
(brack)Tj
0.467 0.49 0.263 rg
0.0198 Tc 2.286 0 Td
(et )Tj
0.376 0.408 0.184 rg
0.0484 Tc -21.284 -1.166 Td
(top )Tj
0.0315 Tc 1.65 0 Td
(plate )Tj
-0.0327 Tc 2.321 0 Td
(is )Tj
0.0346 Tc 0.898 0 Td
(rendered )Tj
0.0421 Tc 4.079 0 Td
(through )Tj
0.0138 Tc 3.638 0 Td
(bolts )Tj
-0.035 Tc 10.4154 0 0 10.5 193.59 142.21 Tm
(in )Tj
0.0177 Tc 10.5 0 0 10.5 204.49 142.21 Tm
(bearing, )Tj
0.0255 Tc 3.665 0 Td
(the )Tj
0.0427 Tc 1.501 0 Td
(end )Tj
0.29 0.326 0.11 rg
0.0315 Tc -21.073 -1.166 Td
(plate )Tj
0.376 0.408 0.184 rg
0.0148 Tc 2.281 0 Td
(shall )Tj
0.0355 Tc 2.279 0 Td
(provide )Tj
0.0159 Tc 3.563 0 Td
(resistance )Tj
0.0332 Tc 4.31 0 Td
(against )Tj
0 Tc 3.257 0 Td
(a )Tj
0.0232 Tc 0.767 0 Td
(portion )Tj
0.0103 Tc 3.314 0 Td
(of )Tj
0.0255 Tc 1.07 0 Td
(the )Tj
0.045 Tc -20.891 -1.132 Td
(shear )Tj
-0.0035 Tc 2.54 0 Td
(force )Tj
0.0216 Tc 2.298 0 Td
(acting )Tj
0.0298 Tc 2.823 0 Td
(between )Tj
0.29 0.326 0.11 rg
0.0255 Tc 3.802 0 Td
(the )Tj
0.376 0.408 0.184 rg
0.0402 Tc 1.543 0 Td
(two )Tj
0.0085 Tc 1.84 0 Td
(surfaces. )Tj
0.0078 Tc 3.88 0 Td
(This )Tj
-0.035 Tc 9.9537 0 0 10.5 255.52 118.08 Tm
(is )Tj
-0.0066 Tc 10.5 0 0 10.5 264.87 118.08 Tm
(in )Tj
0.0384 Tc -21.705 -1.131 Td
(addition )Tj
0.29 0.326 0.11 rg
-0.0204 Tc 3.882 0 Td
(to )Tj
0.376 0.408 0.184 rg
0.0255 Tc 1.029 0 Td
(the )Tj
0.0118 Tc 1.543 0 Td
(tensile )Tj
-0.0052 Tc 2.974 0 Td
(forces )Tj
0.0306 Tc 2.718 0 Td
(mentioned )Tj
0.0242 Tc 4.757 0 Td
(earlier )Tj
0.0383 Tc 2.914 0 Td
(and )Tj
0.29 0.326 0.11 rg
0.0391 Tc -19.775 -1.166 Td
(tends )Tj
0.0139 Tc 2.537 0 Td
(to )Tj
0.376 0.408 0.184 rg
0.0222 Tc 1.022 0 Td
(complicate )Tj
0.0083 Tc 4.875 0 Td
(the )Tj
0.0427 Tc 1.501 0 Td
(end )Tj
0.0315 Tc 1.83 0 Td
(plate )Tj
0.29 0.326 0.11 rg
0.0164 Tc 2.32 0 Td
(design. )Tj
0.0036 Tc -12.41 -1.166 Td
(Th)Tj
0.467 0.49 0.263 rg
0 Tc 1.164 0 Td
(e )Tj
0.376 0.408 0.184 rg
0.0355 Tc 0.687 0 Td
(column )Tj
0.0219 Tc 3.429 0 Td
 
(connection )Tj
0.0138 Tc 4.845 0 Td
(bolts )Tj
0.0148 Tc 2.248 0 Td
(shall )Tj
0.29 0.326 0.11 rg
0.0105 Tc 2.242 0 Td
(resist )Tj
0.0083 Tc 2.467 0 Td
(the )Tj
0.376 0.408 0.184 rg
-0.0079 Tc 1.534 0 Td
(fixed­)Tj
0.0255 Tc -20.296 -1.165 Td
(end )Tj
0.29 0.326 0.11 rg
0.0318 Tc 1.86 0 Td
(moment )Tj
0.376 0.408 0.184 rg
0.0103 Tc 3.73 0 Td
(of )Tj
0.29 0.326 0.11 rg
0.0255 Tc 1.104 0 Td
(the )Tj
0.376 0.408 0.184 rg
0.0249 Tc 1.512 0 Td
(beam, )Tj
ET
BT
/Suspect <</Conf 0 >>BDC 
/T1_2 1 Tf
-0.035 Tc 10.3523 0 0 10.5 152.59 69.49 Tm
(Mf' )Tj
EMC 
ET
BT
/T1_2 1 Tf
0.0383 Tc 10.5 0 0 10.5 169.09 69.49 Tm
(and )Tj
-0.0006 Tc 1.888 0 Td
(its )Tj
0.0427 Tc 1.164 0 Td
(end )Tj
0.0272 Tc 1.813 0 Td
(shear, )Tj
ET
BT
/Suspect <</Conf 0 >>BDC 
/T1_7 1 Tf
0.006 Tc 9.2 0 0 9.2 249.5 69.49 Tm
(VI' )Tj
EMC 
ET
BT
/T1_2 1 Tf
-0.0097and 

Con­
struction, Inc. and have not been reviewed . It is recognized that the • 
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Is it permissible to weld nuts to bolts to prevent 
then from backing off? Are any special welding pro­
ceduIes requued? Is I s0  0  10 .3  1326.176 rg 
0 .0374 Tc  10 .3  0  11  744  653 .04  Tm
(a2ld  )T0 10 .3  13Tc c t  <</Conf  0  >>BDC 
 /T1_0 1  Tf 
0 .0418 Tc  10 .3  0  4  Tm6 665.29  Tm
(spe5  )T0 10 .3  13s l IengthT1_0 1  Tf 
0 .0267 Tc  10 .3  0  0  1335 263.9  653 .04  Tm
(p2pe5  )T0 10 .3  13af fDC T
 /T1_0  rg 
0 .0054 Tc  7 .903  0  0  0  42  653 .0442 65eduI6  1  0347.3  13W176 rg 
0 .0374 Tc  10 .3  0  0  10 .3  69 .01  653 .04  Tm
(perms0 25 . .3  6  13hi10 .3  0   0  17 .4  211  Td
 ( .3390.11  Tc96 m
0  25 . .3  6  13i  1  T0 Tdg
 -0 .0028 Tc  17 .4  0  0  1203 129.17  640 .8  Tm
( I0e ld30  25 . .3  6  13is .176  rg 
0 .0374 Tc  10 .3  0  0  1443 1290.9114 rg 
 /Tno 1  T0 Tdg
 -0 .0028 Tc  17 .4  00  170 .059  05994 rg 
 /Tcons idered .176  rg 
0 .0374 Tc  10 .3  0  0  10ms00593 06  g 
 -0 .00des i ra  10 .3  0  0  10 .3  13344 
0 .0Tc  10 .5142 0  0g 
 -0 .0028 Tc  17 .4  00  1299ol t s  )Tj .05  Tc  10  0  10 .3  0o  )Tj 
30 .659Tc 1a .176  rg 
0 .0374 Tc  10 .3  0  0  110 .3  93 .682753.04  Tm
(perms0 87 .79 .3  13Tc c t  << 0  10 .3  192 .57  665 .29  Tm
95. .70  87 .79 .3  13 .5142 0  0g 
 -0 .0028 Tc  17 .4  00ol t s  )T41659Tc 1a .176  rg0(we 1290.711659Tc 11_0 , .3  0  0  1014o )Tj 
15 
 -0 .0057i  1  T0 Tdg0.0374 Tc  10 .3  0   0  1203 129 10394 rg 
 /Tis .176  rg0272 1290.9514 rg 
 /Tno 1  T0 Td04.3  129 . .6094 rg 
 /Tuncommonct  << 0  10 .3  1925.17 .0Tc  10 .5142 0  0g 
 -0 .0028 Tc  17 .4  00  1431ol t s  )T41659Tc 1encou231 1  T0 Td0351 191-2  03531-2 .2- - -Tc  1s i tua t ions1  T0 Td04.3  1334445.659Tc 1whe.3398 0  0 
0 .0374 Tc  10 .3  0  0  1273o 


