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Steel Interchange 
Slt't't InlerdllltlSt' .'" ,111 opton (orum for MOtifm Sh't'l Ccltl .. trllrtioll 

re.ldC'r" 10 (',chiln~e u~ful and practical prof(>~~iun.'1 idca., ilnd In
fomlation on all ph.l"'-'" uf ~I('('I building and bridge ron ... lructlon 
Opimon" and SUAAI..~tio"" M\.' welcome on an~ .. ub)('(t (o\"('r\.'<1 In 

thl.; magazine_ If vou haH~ a llucslion or problem that your {('IIO\\ 
rcader, mIght help tn "'oln.-, plea<;c forward it 10 MOt/ali 5/(\'1 Gm 
strudllm. At the ,lme time ({'('\ frC{' to respond to any of the gues
tion~ Ihat "ou have n.'ad hert!'. PICilSC send them to: 

51 eel Interchange 
Modern Steel Construction 

1 East Wacker Or. 
Suite 3100 

ChiCAgo, IL 60601 

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

ceived: 

Are there other applications of the bracket con
nection carrying moment shown in the February 
1993 Steel Interchange? 
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FIt'l.'tltioll of rt'CtallSlllar bill 

I believe the connection pictured in the February 
I sue of Modem S/eel COIls/mc/iall has a practical ap

plication in bin construction. The rectangular bin 
shown is supported by a rigid frame such that trucks 
may drive under the bin to be loaded . Typically, the 
bin is prefabricated in sections that arc either field 
welded or bolted together along the stiffeners. These 
sections are set on top of a previously erected frame. 

The bottom portion of the bin is designed as a 
plate girder which supports the entire gravity load of 
the stored material and the dead load of the bin, The 
reactions from this plate girder are transferred to the 
frame columns through the column extensions as 
shown in the reaction diagram. These column exten
sions also transmit any lateral load to the frame. The 
forces are then transferred to the ground through 
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The opmions c>,prL ..... '>t'J in Strd Itllt'rtillltl,,\t' d~l nut nl"ll ........ ,nh
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rigid frame action. The maximurn moment that oc
curs at the connection is caused by both thl'lateral 
shetH and shear due to the sidesway a~~odclted with 
unsymmetrical gravity loading. 

The connection shown in Detail I con be dl~ 
signed using an approach similar to the dc<,lgn of a 
connection with an eccentrically applied shear load . 
n,is procedure is discussed in Mall/lnl of S/t'd COII

s/Ylletioll - Valllllle 11 Cmlllee/iolls by AI 
This connection is slightly different than the one 

pictured in ModeYII Sled COl/s/Ylle/iol/, The full end 
plate on the girder has been eliminatL'Ci, and the stiff
ened bracket has been shop welded to the column. 
This allows for the use of the bracket as an erection 
seat as well as the major component of the connection 
detail. The upper web ,tiffener on the column was 
moved to the level of the top f1an!',e of the !',irder. If 
the fit between the column and the !',irdcr is tight, pos
itive moment would cause compre~si()n in the top 
flange of the beam. This would be transferred to the 
column through bearing of the top flange aguinst the 
flange of the column. Finally, a web ~tiffener wao;; 
added to the girder to prevent local bending of the 
bottom flange, 

The following figure shows the a"umed stress 
distribution on the stiffened bracket. The end mo
ment in the girder is developed by bearing between 
the bottom flange of the girder and the hori/ontalleg 
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~ Detail 1. 

of the angle. and tcnsion in the bolts. The moment is 
then tra nsmitted to the column by shear stress in the 
shop weld. 

To analyze the connection. one should allow the 
compression strcss to equa l the allowa ble bearing 
stress of the steel. ext. one assumes a neutral axis 
depth. Computation of the total compressive force is 
made by the following: 

where: 

C=~Fcc 
2 

C =comprcssive force 
hI =flange width of the column 
Fe =a llowa ble bearing stresses 
c =assumed neutral axis distance. 

Equilibrium and similar triangles can thcn be 
used to solve for the tension force in the bolts to thc 
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left of the neutral axis. After computing the tens ile 
force, a summation of the moments of the bolt forces 
is made about the centroid of the compression block. 
This mo rnent is compared to the applied moment and 
the assumed neutral axis loca tion is adjusted if neces
sary. 

The angle thickness should be selected based on 
shea r and bending stresses between the stiffener 
plates. This could be computed by assuming that a 
the horizonta l leg of the angle is simply supported be
tween stiffeners . 

/0/111 F. Rllff. /r. 
Bergmann Associates 

New Questions 

Listed below questions that we would like the 
readers to answer or d iscuss. 
I f you have an answer or suggestion please send 

it to the Steel Interchange Editor, Modern Steel Con
struction. One East Wacker Dr.. Suite 3100, Chicago, 
IL 60601-2001. 

Questions and responses will be printed in future 
editions of Steellntercha ngc. Also. if you have a ques
tion or problem that readers might help solve. send 
these to the Steel Interchange Editor. 

Can an inflection point in a continuous beam be 
considered a brace po int? 

Byro/l Dietricl! 
Teter onsultants 
Visa lia, CA 

Where is th e best pl ace to get in fo rm ation on 
fori egn specifications and requi rements? 

Correction 

N umerous read ers have asked for a cla rification 
of an equation given in the April 1993 Stcel ln

terchange on page 9. 
The second equation und er the head ing "For fully 

fixed frame (Figu rc 2)" should read: 
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We regret the confusion. 
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