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Girder trusses are trusses specially designed to carry extra load from tie-in trusses and
equipment. If a single ply is insufficient to carry the entire load, the truss designer specifies a
multiply girder, that is made of identical trusses and fastened together to act as one unit to
support the load. Based on ANSI/TPI Section 7.5.2.4 the maximum number of plies shall be five,
if loads are attached to one side of the girder, or six, if loads are attached to both sides of the
girder. Fasteners may be nails, screws or bolts depending on the amount of load and number of
girder plies. Multiply girders perform according to the design only if all plies are properly
attached together.

When we have load applied to a multiply girder truss, in order to design the fasteners, we
assume all plies take an equal amount of load. According to ANSI/TPI Section 7.5.5.2, multi-ply
girder ply-to-ply connections shall be adequate to carry the cumulative load of the remaining
plies. For example, if a 2400 |b point load is applied to a 3-ply girder truss, we assume each ply
carries 800 Ibs. The connection between the 1%t and 2" ply would have to be designed to
transfer the sum of the 2" and 3™ ply loads, or 1600 Ibs in this example. But if a 2400 Ib point
load is applied to a 4-ply girder truss, we assume each ply carries 600 Ibs. The connection
between the 15t and 2" ply would have to be designed to transfer the sum of the 2", 37 and 4t
ply loads, or 1800 Ibs in this example.

If fasteners required to distribute loads equally between plies cannot be calculated by software,
the warning “Special connection required to distribute bottom chord / top chord / web loads
equally between all plies” or “Ply to ply nailing inadequate” will appear in the note section of
the truss design drawing. From our examples above, you can see that increasing the number of
plies will not help this note to go away, as the more plies you have the more load you must
transfer.

If you have a vertical web directly above large concentrated load, you can try to use this vertical
to transfer load. To turn it on in MiTek 20/20 Engineering go to Design Info - Nails/Screws/Bolts,
check the “Use verticals for load distribution” box as shown below:

Mails, Screws, and Bolts >

Ply to Ply | Other Connections ] Bolt Holes ]

Mailing Cptions
| [v Use verticals for load distribution

[ Mail truss symmetrically

Mail{Screw Starting Points

Member Group Mail {Screw Fix
Top Chords | nitial\USP Connectors | |10d (0.131%37) nails - ¥
Bottom Chords | 1njtial USP Connectors | |10d (0.1317%37 nails =
Webs |Initia|,'LISP Connectors ﬂ | 10d (0.131"%3") nails j i

Page 1 of 4
3/30/2020



- ®

[ I Multiple-PIyConnect-
MiTek

In Structure with Truss Design in Properties dialog box select “Roof Fastener Settings”, change
to “Yes” in “Is Unique to Truss” in General section and to “Yes” in “Use verticals for load
distribution” in Connection Options section as shown below:

Properties 3 ox
fj NOMNE - || Roof Fastener Settings -
Fo' 52191 % |
¥ General

Is Unigue to Truss Yes
% Connection Options

Use verticals for load distribution Yes

Fasten truss symmetrically Mo

Composite Fastener Design for Ply to Ply ¢ Yes

After selection is made, Redesign the truss. If you have the “Use verticals for load distribution”
already on and get a ply-to-ply connection note, try to turn the “Use verticals for load
distribution” off, may be vertical is too short to transfer load, and Redesign the truss.

You can also try changing the type of nail or fastener you are using. Structural screws can
transfer more load than nails. The length of the fasteners used to make ply-to-ply connections
should not be less or exceed the thickness of the multiple-ply truss. For example, 2-1/2” long
nails cannot be used for ply-to-ply connection, or if you have 3-ply truss, you cannot use 6” long
structural screws for ply-to-ply connection.

To ensure composite action provided by the fasteners (in other words to ensure connected
plies act as a single unit), section 15.3.3 of NDS limits the maximum spacing between adjacent
fasteners in a row to 6tmin, Where tmin is thickness of the rectangular truss member, i.e. 1-1/2”.
That is why, when fasteners are designed to provide composite action for ply-to-ply
connections, this limits the fasteners to 9” o.c. maximum spacing. It does not matter what
fasteners are being used to transfer load: nails, screws or bolts.

Section 7.5.5.4 of ANSI/TPI allows up to 12” o.c. nails spacing for ply-to-ply connection.
However, with spacing over 9” o.c., composite action is only partially developed, that is why
each ply must be checked for buckling as a single ply.

To turn off composite member design in MiTek 20/20 Engineering, go to “Design Info” and
uncheck “Composite Fasteners Design for Ply-to-Ply Connections”.
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v Upgrade lumber for deflection

Deflectian... |
v Check stock length availability
v Al step down lurber at splice locations Bearing Dezign Opticns... |
:: Fi all splices Guszzet Repar Ophions |
[ Enable Multipart Truss timber continuity Mailz/5 crews/Bolts. . |
[ Auto double posi webs on CS failure .
v Usze Bending Capacity Mod. Factar K Bracing... |

I | Composite Fastener Design far Fly-to-Ply Connections

Mote :
1. If sheathing iz zelected, purlin spacing will be ignored.

2. Input purlin gpacing of 0-0-0 will be treated as
sheathed. Masimum purlin spacing will be shown, ak, Carcel |

To turn off composite member design in Structure with Truss Design, in Properties dialog box
select “Roof Fastener Settings”, change to “Yes” in “Is Unique to Truss” in General section and
to “No” in “Composite Fasteners Design for Ply-to-Ply Connections” in Connection Options

section.
"

¥ NOME - ||I Roof Fastener Settings -
84 B |
v General
Is Unique to Truss Yes
* Connection 'l'.-}ptium
Uze verticals for load distributicn e
Fasten truss symmetrically Mo

Composite Fastener Design for Ply to Ply ¢ Mo
* MNail/Screw Starting Points - Ply to Ply

This will allow for greater ply-to-ply fasteners spacing:
Nails:
e 12” max spacing
¢ 1 row for depths less than 5.5”
e 2 rows for depths equal to and larger than 5.5”
Screws:
e 24” max spacing
e 1 row for depths less than 7.25”
e 2 rows for depths equal to and larger than 7.25”

The advantage is that this will reduce the number of nails or screws required for ply-to-ply
connection of multi-ply trusses. The disadvantage is that chord analysis may have a greater CSI
and could require more bracing, and you may see additional bracing on webs.
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Multi-ply girder trusses are to be connected together using the fasteners schedule provided by
Mitek software. Two-ply trusses may be nailed / screwed together from one face. For three-ply
trusses, the first two plies are nailed / screwed together from one face. The third ply is then
attached to either face of the first two.

Four-ply trusses are attached in the same as three-ply trusses, with the four-ply attached to
either face of the first three. In addition to the nailing typically specified for four-ply trusses,
1/2"” dia. bolts are sometimes specified throughout certain chords as indicated on the truss
design drawing. In lieu of these bolts, the USP WS6, MiTek Pro Series WSWHS6, FastenMaster
Trusslok-Z6", FastenMaster FlatLOK FLOO6, or Simpson SDW wood screws may be used. These
screws are to be installed in two rows spaced 24"o.c. in 2x6 and larger chords (use one row in
2x4 chords). These connections are intended to provide clamping force to aid in allowing the
four-ply assembly to act as a unit and are not included in the calculation of ply to ply load
transfer. It is vitally important that the plies are tightly clamped together during the installation
of the screws to prevent gaps between the plies. USP WS6, MiTek Pro Series WSWH6,
FastenMaster Trusslok-Z6", FastenMaster FlatLOK FLO06, and Simpson SDW screws may be
installed from either face. *Note that Simpson SDS Screws must be installed from the loaded
face. For four-ply trusses where screws are specified for the ply to ply connection instead of
nails, the bolts called out in the connection notes on the truss design may be omitted. Five or
six-ply trusses may not have the bolts replaced with screws.

For additional information, or if you have questions, please contact the MiTek Engineering
department.
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