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Connection Design in the New AISC Manual

m Changes to the 13" Edition Manual

By William A. Thornton and Larry S. Muir

This is the second in a two-part series of articles exploring the many changes to the design of connections in the 2005 AISC @
Specification and its accompanying Manual of Steel Construction, 13" Edition. The first article (STRUCTURE®, Nove
concentrated on changes to the Specification. This second part will discuss changes to the Manual.

Manual Changes
Prying Action (Part 9)

The prying action equations in the 13
Edition ASD/LRFD Manual remain the
same in form as those in the 9* Edition
ASD and 3" Edition LRFD. A minor
change from the formulation of the 9*
Edition is that the moment arm “b” (see
Manual for definition) for the double
angle connection is now measured fi
the center of the bolt hole to

because of concerns about current steels
from electric furnaces and older steels
from integrated mills.

Plastic Section Modulus (2)
Rather than Elastic Section
Modulus (S) (Part 15)

The 3% Edition LRFD Manual and
the 9* Edition ASD Manual both con-
tain a table for S,.,, the net elastic section
modulus for bracket plates and other sim-
ilar situations. This is table 15-2 of the
34 Edition LRFD and a table (no num-
ber) on page 4-88 of the 9* Edition ASD
Manual. Recent research has shown that
the flexural strength of plates is much
more closely approximated, though still
conservative, when the elastic section
modulus is replaced by the plastic section
modulus. The new manual will use the
plastic section modulus in most cases.
The elastic section modulus will be used
for cope buckling, because that was the
model assumed to derive the empirical
equations that predict behavior. Thus
the 13® Edition Manual will have tables
for both S and Z.

The use of the plastic section modu-
lus for flexure of bracket plates ends an
anomaly which has existed since the 9*
Edition Manual: for a bracket plat
ed to a column flange and cont

eccentricity for

Standard shear tabs, i.e. t ith

tance between the weld and/a_single

lumn of bolts 0@ o 37 inches,
gné Q

been reduced by 20% to account for
end loaded connections. Since shear tabs
are not end loaded, that 20% is used to
increase the bolt strength. When these
increased bolt strengths are matched to
the test results, the effect of eccentricity
is removed.

Also, based on theory and some testing,
the weld size has been reduced from %at
to ¥st, where t is the tab thickness.

Extended Shear Tabs (Part 10)

This is a new connection based on
a novel concept, that the plate should
be the weak link and yield first, thereby
protecting the more brittle components,
the bolts and the weld, from fracture.
This idea has been theoretically develop-
ed to provide a maximum plate thickness
to protect the bolts and weld. Testing has
demonstrated that the concept works,
and so it has been incorporated into the
Manual. As with the standard shear tab,
the minimum weld size is %st.

This type of shear tab will facilitate
very economic beam to beam and beam
to column web connections. For beam to
beam, the tab can be extended so that the
first line of bolts is clear of the carrying
beam flange, eliminating the need to cope

STRUCTURE magazine $ February 2007

the carried

ecked for an eccentricity from the
ntroid to the face of the carrying
er. The weld is the aforementioned
%st. For a column web connection, the
tab is exfend€d so that the first line of
column flange tips. In this

c ips. i
G‘:}x'ection is facilitated.
\ No stiffeners are required top and bot-

tom because, as for the beam to beam
connection, the beam with the extend-
ed tab can be thought of as a double
coped beam and checked for shear, flex-
ure and stability.

Note that in addition to being a very
economical connection, this is also a per-
fect OSHA connection.

The procedure for extended shear tabs,
and an example, are provided in the 13*
Edition Manual.

Conclusions

Changes to both the Manual and the
Specification have been discussed. Most
of these changes will result in increased
economy. However, in a few instances
changes have been made to address
potential problems that have not been
properly addressed in previous editions
of the Manual.
Changes that will make connections,
and therefore steel fabrication, more eco-
nomical include:
* The removal of arbitrary
minimum loads

* Increased weld strengths based
on direction of loading

* Use of the plastic section modulus
(This represents a 50% increase in
bending capacity)
¢ Minimum fillet welds based on
the thinner part joined

* Column stiffener welds no longer
required to develop the strength of
the stiffener



e Shear yielding strength
increased over previous
LRFD Manuals
Plate buckling strength
increased over previous
LRFD Manuals
Greater net section strength
for bolted moment beams
Use of F instead of F, in
prying calculations
Elimination of eccentricity
in most standard shear tabs
Improved design procedure
for extended tabs, which
eliminates the need for top
and bottom stiffeners
Reduction of weld for shear
tabs from ¥ of the plate
thickness to % of the
plate thickness
The U factor used with shear
lag calculation will be increas-
ed for “long” connections

Changes that will make conne
tions, and therefore steel fab¥ica
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MIGHTY-LOK™

ADJUSTABLE JOINT
REINFORCEMENT SYSTEM

The new Mighly-Lok™ sy=*. ., features
super-heavy-duty eyelels ¢ d pintles

for superior str=-ngth and pc formance.

This is especially beneficial for

today's mult wythe constructi on

wilh extra-wice cavity walls, high

wind load conditions, or when niortar

jeinis are not (1 close alignment. Large

diameter eyelets and pintles afford
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U.5. Palent Mo. 8,278,283 Banding with mariar,

0,608,508, Other Patents Pending

HB-200-HS

HIGH-STREMGTH YVEMEER u.5. Patent
AMCHOR SYSTEM Mo. 8,279,283

Now available for heavy-duty applica-
tions, our new HB-200-HS High-
Strength Veneer Anchor System incor-
porates a 1/4” diameter pintle. This
heavy-duty pintle is flattened and then
serrated for superior bonding with
mortar, Suitable for 3/8"

mortar joints.

Ideal for usage when the offset

of engagement between pintle

and anchor is greater than 1-1/4".
Standard leg length will accommodate
up to 2" offset while maintaining
sufficient strength.
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