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Use of Powder and Gas Actuated Fasteners in Ultrap@n Material

Recently, we have been in touch with Hilti and saheur customers concerning the use of
powder actuated and gas actuated fasteners (PAR)mMON examples of these are the X-U
knurled shank fastener and the X-GN gas fastengicdl bearing materials for these
fasteners include structural steel, steel embeé@glaoncrete, and CMU (both hollow and
grout-filled). Thanks to the open design of ther&Span chord sections we can locate these
PAF directly through the bottom flange of the chdrtis can reduce or even eliminate the
need to use a separate clip.
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There are two types of reactions that these PARections are intended to resist, horizontal
(shear) and uplift (tension). As usual, only infdaeactions are considered. The horizontal
loads can be handled quite effectively with PARuiilothe bottom flange. Uplift can also be
resisted, however those loads are more limited.
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Let us examine a simple connection to resist purelyzontal reactions. See figure 2. In this
case we will use two PAF installed through the dhétow much shear can this connection
handle? That depends on a couple of factors. Ritsdf is the bearing material and thickness?
What embed depth can be obtained? Second, howithibk chord material? Allowable shear
values for typical bearing materials and variouskifiesses of cold formed steel (CFS) can be
found in manufacturer’s literature. The least alde shear value governs the strength of the



individual pin. [- NOTE: It is critical that the ALOWABLE values are used and not the
ULTIMATE values]. The final variable for the conri@mn strength in this simple connection is
the number of pins used. As long as spacing and didtgance requirements are met the total
strength is the allowable shear multiplied by thenber of pins. The strength of the bottom
chord in shear must also be checked, but typi¢h#ybottom chord strength will not govern a
PAF connection of this type.

Now consider the same connection, this time watiard to a pure uplift connection. See
figure 3. Again there are a couple of factors tteat affect the strength of the connection.
Starting with the bearing, we need to know the mtehickness, and allowed embed depth.
With that information we look to the tables of alable pullout values published by the
manufacturer. When dealing with uplift we needxaraine three limit states, PAF pullout
(tension), chord pullover and chord flange strenBtilout is the tension strength of the PAF
embedded into the bearing material/ Pullover scalized failure of the CFS surrounding the
fastener head. Flange strength is determined bfatluee of the chord material to maintain
shape when the bottom flange is fixed and uplifipplied. Pullover can be determined from
the PAF manufacturer allowable data for a giveokihess of CFS. The flange uplift value is
determined by Aegis Metal Framing. Flange uplifiues are affected by thickness of material
and location of the load. The flange uplift vaiséower when the load is applied within
twelve inches of the chord end and higher whes applied further from the end. The lowest
of the pullout, pullover, and flange strength valwell govern the connection.

Sometimes we have connections that have moderaigtiosalues of both uplift and
horizontal reactions. In these situations, we maglile to combine the PAF through the
bottom flange with a traditional clipped connection

Hilti tested several of their tools in 35USC, 35U&md 55USC chord shapes. Any tool that
works in the narrower USC section should also workhe USD. The pictures in figures 4
through 8 are from Hilti. They were taken duringtiieg performed at our request. This is not
an exhaustive list, but shows that there are sksehations for installing the PAF. If you do
not see your desired application or solution shdel, free to contact us at Aegis Metal
Framing or your local Hilti rep.

These fasteners can be used in a wide varietyafrigematerials. The behavior of these
materials vary widely. It is important to considlee implications of the bearing material on
the strength of the individual PAF and the ovetalinection. Consult fastener manufacturer’s
literature for more in-depth consideration.
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Figure 9 shows a typical truss to bearing connadto a horizontal reaction. Aegis Metal
Framing can design a wide variety of connectiomskear, uplift or combinations of both.
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Steel beam - designed by others
1/4" to 1/2", Fu = 58 ksi assumed for connection

Hilti X-U Specifications (1/4" to 1/2" Steel bearing):
Dia. = 0.157"
Min spacing = 1", Min edge distance = 1/2"

Fasteners must be installed per manufacturer's recommendations.
Maximum Truss Horizontal Reaction = 890 Ib.
Out-of-plane lateral loads have not been considered in the design of this

connection. Where those loads are applicable, the building designer is responsible for
the connection or for specifying the required loads.
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