
P P I • p p i 2 p a s s . c o m

Eccentric Bolt Group

Handbook: Fastener Groups in Shear

CERM: Sec. 65.7

CEST: Sec. 4.2

AISC: Part 7

Bolt groups can be loaded eccentrically in the plane of
the faying surface, as shown in CEST Fig. 4.9, or normal
to the faying surface, as shown in the figure in CEST
Ex. 4.12.

Figure 4.9 Eccentrically Loaded Bolt Group, LRFD Method
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Bolts loaded eccentrically in the plane of the faying sur-
face will be loaded in shear. Bolts loaded eccentrically
normal to the faying surface will have tension and shear.

There are two methods provided in AISC for analyz-
ing bolts loaded eccentrically in the plane of the fay-
ing surface: the elastic method and the instantaneous
center of rotation method. The elastic method is cov-
ered in Handbook section Fastener Groups in Shear
and in AISC Part 7 (AISC Eq. 7-2 through Eq. 7-8).
The instantaneous center of rotation method uses
AISC Table 7-6 through Table 7-13. Note that inter-
polation between the tables is not allowed. In both
methods, the individual bolt effective strength is
related to the bolt group capacity. Refer to the entry
“Bolts” in this chapter for more information.

AISC Part 7 provides two cases for analyzing bolts
loaded eccentrically normal to plane.

Exam tip: Be sure to read the problem statement
carefully. Test problems may require the use of the
elastic method, which may also be used for non-
typical configurations.

Welds
........................................................................................................................

Handbook: Basic Welding Symbols

CERM: Sec. 66.2, Sec. 66.3, Sec. 66.4

AISC: Part 8, Part 16 Sec. J2

Welds types include groove welds, fillet welds, and plug
and slot welds. CERM Fig. 66.1 illustrates types of
welds. AISC Table 8-2 and Handbook section Basic
Welding Symbols provide the typical symbols used for
specifying welds.

The base material and the weld must be checked for
capacity. The weld capacity is dependent on the effec-
tive area of the weld and the filler metal classification
strength (FEXX).

Weld detailing and capacities are found in AISC Part 16
Sec. J.2 and in Part 8. The effective area and limitations for
groove welds are provided in AISC Part 16 Sec. J2.1. The
effective area and limitations, including minimum and max-
imum sizes for fillet welds, are provided inAISCPart 16 Sec.
J2.2. AISC Table J2.5 identifies the sections and equations
for determining the available weld strength for each type of
weld.
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