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Steel Interchange 
leel Interchange is an open forum for Modern Stul 

ConstructIon readers to exchange useful and practical profes
lonal ideas atld informatIon on all phases of steel bUilding nnd 

bndge conslruelton. Opinions and suggestions are welcome on 
any subject covered in this magaz.ine. If you have a question or 
problem that your fellow readers might help you LO solve. please 
forward It to Modern Stetfi Construellon . At the same time, feel 
free to respond to any of the questions that you have read here. 
Please send them to: 

Steel Interchange 
Mode rn Steel Construction 

One East Wacker Dr., Suite 3100 
Chicago, IL 60601-200 1 

The {ollowing responses from previous teel 
Interchange columns have been received: 

Is there any testing or research to demon
strate that metal deck , paralle l to the girder, 
does indeed provide adequate restraint or 
s hould the beam be ch ecke d for the tempo
rary construction condition? 

The Al C specification (for both ASD and 
LRFD ) states, "Steel deck with a dequate 
attachment to the compression na nge ... will 

usually provide the necessary lateral support." The 
key words are "adequate attachment". 

Professor Larry Luttrell of West Virginia 
University performed hundreds of horizontally 
loaded tests with steel deck attached to perpendic
ular and parallel members. These tests were part 
of a program to determine the diaphragm strength 
and stiffness provided by steel deck . Bracing the 
frame (by diaphragm resistance ) is somewhat dif
ferent from bracing the compression nange of a 
girder. However, the diaphragm tests showed that 
the attachments to parallel members were used 
and were significant in developing the diaphragm, 
and, by the same reasoning, could be used to brace 
the compression n ange. As an exam pl e, a 5/8" 
diameter weld through 20 gage deck into a struc
tural steel member will provide a des ign shea r 
strength of 760 pounds . The Steel Deck Institute 
(SDI ) specifies, "Floor deck units sha ll be anchored 
to ... perimeter support stee l ... Deck units with 
s pans greater than five feet sha ll have s ide la ps 
and perimeter edges (at perimeter support steel> 
fastened at midspan or 36 inch interva ls - whichev
er distance is smaller." The Commentary points 
out, "This anchorage may be required to provide 
lateral stability to the top nange of the supporting 
members." Certainly if the deck is not attached to 
the girder then the unbraced length would be the 
spacing of the beams supported by the girder. If 
the deck , as it is installed , does not cover to the 
girder and a closure piece is needed, then the clo
sure should be attached to the girder and the deck 

Answers andior questions should be typewntten and double
spaced. Submittals that hove been prepared by word-processing 
are apprectnted on computer diskette (either 88 0 Wordperfect 
file or in A ell formal). 

The opinions expressed 10 SIl!f!1 Interc:hange do not necessar
Ily represent an official poSition of the Amencan Inslllu~ of 
Steel Construction, Inc. nnd have not been reviewed It IS recog
nized that the design of structures i8 Within the scope nnd 
expertise of u competent licensed slruclurul engineer, orchlll'Cl 
or other licensed professionn) for t.hc npplicnlion of prmclplt18 to 
a particular structure. 

InformatIOn on ordenng AISC pubhctlllOnS mentioned in 
this article can be obt.mncd by cullmg AIS(, at 3 121670-2400 ext 
433. 

at the spacing given by the S DI specification. 
Richard B. Heagier, P.E. 
Steel Deck Institute 
Canton,OH 

Under what circumstan ces does the design
e r have to consider torsion in the design of a 
beam? 

Tors ion occurs in beams when the line of 
action of any transverse force appli d to the 
beam does not pass th rough the shea r center 

of the beam. The shea r center location for various 
sections vary depending on the s ction. 

The response to torsion in st c l members can be 
divided into two groups. The first consists of beams 
of closed sections, such as pipes and tubes, which 
resist torsion by shear stresses. The other grou p 
consists of open sections, such as wide nanges and 
channels, which resist torsion by combined shear 
and warping. Usually, the primary stress of inter
est in typical open sections is the normal warping 
stress component. This stress adds to the bending 
stress in the beam, hence, reducing its "available" 
capacity for bending. 

It is a usual practice to repair existing members 
by providing side plates that wou ld "box" the wide 
nange beam, and then it would act as a tube and 
normal warping stresses would be e liminated. In 
new construction, the engineer should account for 
the torsion directly, a nd eithe r use tubes for the 
des ign or provide adeq uate sect ion in the wide 
n ange beam to resist both bending and normal 
warping stresses. 

As for references on the s ubject, teel 
Structures , 2nd Edition, by almon and J oh nson 
provide a basic background on theory and presents 
a simple method for accounti ng for torsion in chap
ter 8. AlSC publishes Torsional Analysis of Steel 
Structures with extensive tables and charts for the 
solution of the tors ion problem . For those more 
incli ned to eq uations, Roark's Formulas for Stress 
and Strai n 6th Edition presents comprehensive 
solutions in the form of equations for many bound-
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ary condit ions a nd sections in chapter 9. 

Hussain S hana a, Ph.D ., P .E . 
AE Engineering, 
Minneapolis, MN 

Ser viceabili ty is a p a r t ic ular con cern fo r 
c r a n e systems in industr ia l buildings bu t is 
n ot covered in s t anda rd cod e literatu re. What 
are d efl ection limi ts for c r a n e r un way sys
tems? 

One is referred to t he Guide for the Design 
an d Co nst ru ction of Mill Bu ildin gs: 
Assoc iation of Iron a nd Steel Engi nee rs 

Tech n ica l Report No . 13. Sect ion 5 .8.8 of t h is 
report limi ts crane ru nway live load defl ections 
without impact to 1/1000. 

AISE Techn.ical Report No. 13 a lso offers very 
specific design information for crane runway sys
te ms. 

A1SE is located at Three Gateway Center, Sui te 
2350, Pittsburgh, PA 15222-1097 (412) 281-6323. 
FAX: 4121281-4657. 

Dennis T. Pay 
Genem Steel 
Provo, UT 

The use of channe l sections or othe r light 
w e ight narro w flange sections as girts s up
porting non-bearing exte rio r wa H assemblies 
a ga inst win d load is common practice. How is 
la t e r a l ins t a bility of t h e uns upporte d com
pressio n flange accounted fo r whe n the waH 
is s ubject to o u tward pressure due to s u c tion 
at the leew a rd face of the b uild i n g? These 
outward fo r ces are equal to or greater t h a n 
t h e inward forces. 

Latera l stabili ty of the compression fl ange of a 
gir t s ubject to s uction loadin g is a n impor ta n t 
design considera tion. The lateral fore needed to 
stabili ze t he compression fl a nge is ge nera lly con
sid red to be somethi ng less t ha n two percent of 
the strong axis load, provided that the gi rt is prop
erly a ligned without sag or twist. Common sag rods 
can provide adequate lateral support for girts up to 
8" deep even t hough they attach on ly to the gi r t 
webs. For deeper gir ts lateral su pport for the com
pression fl ange can b attained by means of a con
t inuous vertica l ba r stock me mber (used in con
junct ion wi th sag rods), say 3x1l4, a ttached to the 
eaves beam, to the inside fl anges of a ll the gi rts, 
a nd anchored to the si ll or fl oor s lab. If there is an 
inside wall fini sh such as plywood (check your local 
fire cod ) or corrugated steel, it too can support the 
inside fl a nge of the girt (ifad quately a t tached ). As 
mentioned above, the proper girt a lignment is nec
essary for predicted performance, The a ttachment 
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of the girt to the column must be adequate to pre- • 
vent the gi rt end from ",·olli ng." 

David T. Riche,., P.E. 
Payson, AZ 

New Questions 

Listed below a re questions that we would like 
the readers to a nswer or di scuss. 

If you have an answer or suggesti on please send 
it to t he Steel Intercha nge Edi tor, Modern Steel 
Construct ion, One East Wacker Dr., Suite 3100, 
Chicago, lL 6060 1-2001. 

Quest ions a nd r es ponses wil l be printed in 
future editi ons of Steel In terchange. Also, if you 
have a ques ti on or problem tha t readers might 
he lp solve, send these to the S t ee l Inte rcha nge 
Edi tor. 

I h ave sea r che d fo r sta nd ard s t o use whe n 
designi ng hot-rolled or extruded sta inless steel 
s ha pes ma de of A1S1 Type 304 or 3 16 (y ie ld 

strength = 35 k i; tensile strength = 80 ksi) wi th
out success. Cold-formed stainl ess stee l design is 
cove red by ASCE 8-90, but does not include the 
thicker wa ll ed extruded sections or hot rolled beam • ' 
sections. The AISC Specifi catio ns do not include 
t hi s mate ri a l (Section A3 ) since the mecha ni ca l 
prope rti es of s t a inl ess s t ee l (a n in c la s ti c, 
ani sotropic materi a l) differ from thosc of st ructura l 
ca rbon stee ls. Are t he re a ny des ign sta nda rds 
avai lable? Or must the design engi neer , with the 
help of avail able techn ical data and steel producer 
information, sel t he factors of sa fe ty a nd a pply 
strength of ma teri a ls a nd stabili ty princi ples in 
design ing thcse scctions? 

J ohn M. K,·opp, P.E . 
Morrison Knudsen Corp. 
Cleueland, OH 

What type of framing is considered bracing 
the compression fl ange? Does the member 
bracing the fl ange have lo be a ttached lo 

the fl ange? If a 4 inch deep member frames in to 
mid-depth of a 10 inch deep beam is that consid
ered bracing the compression fl angc (cenler lines of 
each member a t same point)? My interpreta tion is 
t hat it would not beca u se I wo uld think th e 
weblflange could s till twist and buckle. I have not 
witne ed any full y loaded testing to scc how the 
beam reacts and the A1SC specifica lion is not very 
descripti ve of what t hey consider braci ng of the 
comp'·c s ion fl ange. • 

Joseph Cooh 


