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Behavior of open-web steel joists in moment-resisting
[rames

Lerrence F. Paret’ and Brian E. Kehoe!!

ABSTRACT

wany lightweight steel structures are constructed using open-web steel
=2 ;L . s part of the gravity load carrying system, Recently, these
ffjlglﬂuq also been used as part of moment-resisting frames. These frames
;‘_;”Ie:ati.{.eﬂr new Ei"j;;_q;}.r‘;ffiﬁ_}.,,—-;,-I’lf;; of older gravity framing systems and are unusual
. +hat they forego the use of standard rolled steel shapes in favor of
:,,,::“:*‘-;E{if;’ Str'uf;t‘_ifrﬁl elements., The behavior of the typica]_ mr;sment—re:iz;.,lng
- ections between vertical and horizontal framing members of these systems
::e compleX and bear little resemblance to the connections in more standard
wetems. Since these systems have little or no history of seismic resistance,
systems ‘
. T is known about their actual behavior during earthquakes. Frame drifts

gl
{ ol
e

3 ductility are affected by many construction features not found in more
tems. This paper presents analytical studies of open web moment-

;;%_stiﬂg_ frames that explore features of these systems related to vertical and
1ateral loading. Experimental data on the behavior of components is also
;rese::ed. Recommendations are made regarding detailing of the connections.
The analysis presented in this paper is based on reviews of several structures
shich have specified steel truss joists in moment frames in both single-story
and multi-story buildings
SYSTEM DESCRIPTION

The moment frames which are the subject of this study have several typical

features: open-web steel truss joists, square tubular columns and welded

ns. Open-web steel joists are generally proprietary items ?h}ch are
| a manufacturer. Framing plans usually specify truss joists at
regular spacing in one direction and truss joists as girders in the other
lirect used as girders are larger versions of the same system
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Figure 1. Detail of Open-Web Joist
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Figure 2. Top Chord Connection

In single story structures, or the top floor of multi-story structures,
+he top of the columns are tyPically fi-tted with a cap plate. The enc% of the
rruss-joist 1s supported vertically by inverted bearing seat angles which rest
sither on TrusSsS girders Oor on top of' this cap plate. A1:1 example of .tl}ls
_:ane:tion is shown in Fig. 2. In this connection, there is an eccentricity
':'hich is developed between the force in the top chord of t‘he joist and the weld
+o the bearing seat angle and the colw:mn CAD piate. . It 18 1rnportam} that ’ihe
e;‘}.esigﬁ +f the welds of the joist bearing angles and the cirder bearing angles

socount for this eccentricity.

n addition, the eccentricity of the top chord connection also causes

sending in the top chord member of the truss joist, 1Ihe benf:'ii_ng m%meréta;z
sreatest in the length of the top chord between the end of the joist C OFoists
If}:f:h%::7."::*51:. panel point of the diagonal web member. Although the truss ]

the engineer should

, : the engineer, :
e proprietary and are not st gand. 22 ot f the truss resulting

m chord to the column consists of a £lat

The
: d to the column face.
stabilizer plate, oriented vertically and welde usually after the

: =
double angle bottom chord 1s field weldgd to th:;LS p‘I}r?its  1owa the JoASt B
application of all dead loads, as shown_ 1n' Flgdi d 10ads, and ig intended tO
act as a simply supported beam for r_es1.stln8_ eand 1ateI"al toads. Under the
provide a fixed end condition for resisting 11vela « a concentrated force LXOm
Bk of l1atersl load, this connection devs Ogere o rabilizer plate is
the chord on the middle of the wall of the tube ¥ excessive bending sLrasofs
soeached. Wheﬂpre this concentrated e wouldbcazzzed to the face of the tube.
in the wall of the tube, a doubler plate may ’
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Caiea & £ the structure, drii?
HIDEIANT mnethods may not yield
drift c¢an cause cxf.{;uf
Ik Nonstructural elements, Which .
R eiateral force resisting systenm
. g |

and act to resist forces, Thy.
istribution.

1 truss Jjoi1sts are being uSEdlaS beFThgfifthﬂiﬂtg 1N mome
* e ru . g avallable on the
Open-web StE rittle information 15 Pfeser{t le i o
POsLS CIA framiS' stem for resisting lateral oa .h é .F‘-’-J@a
- ' . {""\ 1 ':r"-
of this type © S)’h heen gathered, the designers who specify this

should be aware of the potential P
sture of the truss joist sysiem 1s the connections e 45
At the top connection, an eccentricj e
t to the column can occur when a bearing ..
is used at the end of the joist. The eccentl:i(.:ity can also cause b
the chord member of the joist or girder. Stablllzgr plates used for the b
~hord connection result in concentrated forces being developed at the wi
the tube. These details must be analyzed to determine the stiffnece . .
capacity of the connections. The stiffness of the bottom connections car
have an effect on the vertical capacity of the joists. Flexibilitv o
bottom connection may not provide the anticipated fixity at the en;;% :
Jjoists or girders, thereby allowing them to behave as simply supported
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Structures which utilize truss joists as part of moment resistin
?re @o?e_flemble than typical systems. Excessive drifts can resu;:“
lexibility of the moment frames. The flexibility of the connecti;L

1::L}r:cih.lcled in an lateraI. analysis of the building. The designer TR
© effect of the increased drift on the building tgo i
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