Analysis of Vertical Bracing Connections Using Extended Tab Plates

A procedure was given in Chapter 2 of the Structural Steel Designer’s Handbook, 4th Edition to
determine the force distribution for a vertical brace connection using extended shear tabs. This
procedure was correct. However, it required an inordinate amount of care on the part of the designer to
make sure that the free bodies all balanced. Though the original discussion was more transparent as to
the way the forces were distributed and the rationale behind the procedure, the procedure shown below
is simpler and more complete. This makes it better suited to general use. Also note that there are no

provisions in the procedure shown here for o or[_i . This is because the usual relationship between o and

B inherent in the Uniform Force Method has been eliminated. By manipulating AVb we are still able to
obtain a force distribution identical to that shown in the Handbook.
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For the example shown in Chapter 2 of the Structural Steel Designer’s Handbook, 4th Edition. See
Figure 1 and 2 below.

TOP GUSSET FORCES

Gusset-to-Column Connection

Ve - 89{003 (50.74) - 9.00(sin(59.74)(9.00 +9.00) - cos(59.74)10.75)} o 4.5( 9.00 )+ 284

8.875(9.00 +9.00) 9.00+9.00
=34.7 kips
Hep = 89( COS(59'74)10'75j + 24.5(—10'75 j — 41.4 kips
9.00 +9.00 9.00 +9.00
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Gusset-to-Beam Connection

Vg =89 9.00(sin(59.74)(9.00 +9.00) - cos(59.74)10.75) o 45( 9.00 1)— 284
8.875(9.00 + 9.00) 9.00+9.00

=10.1Kips

9.00 +9.00 9.00 +9.00
Mp; = (8.875)10.1—(9.00)35.4 — (24.5)10.75 = 492 k —in

Hig = 89(sin(59,7 8- cos(59.74)10.75j B 24.5[ 10.75

j = 35.4 Kkips

Beam-to-Column Connection
Hpcl = 41.4 Kips

Vil =10.1+ 24.5 = 34.6 kips

Tab Plate
Shear = Hpe1 = 41.6 Kips

Moment = Ve — He1By = (34.7)10.75—(41.4)9.00 = 0.425 k —in = 0

BOTTOM GUSSET FORCES

Gusset-to-Column Connection

vcg=14o{cos(59.74)—9'00(3'”(59'74)(9'00+1O'5)_COS(59'74)10'75)}+24.5( 10.5 j+50.7

8.875(9.00 +10.5) 9.00+10.5
=51.2 kips
Heo =140 c0s(59.74)10.75 945 10.75 _ 52.4 kips
9.00+10.5 9.00+10.5

Gusset-to-Beam Connection

Vi =140 9.00(sin(59.74)(9.00 +10.5) - cos(59.74)10.75) | 4_5( 9.00 ‘1j‘50'7
8.875(9.00 +10.5) 9.00+10.5

=19.3 kips

Hp = 140(sin(59.74) ~ cos(59.74)10.75j ~ 24_5( 10.75

9.00+10.5 9.00+10.5
Mp2 = (8.87519.3—(9.00)68.5 - (24.5)10.75 = ~708 k —in

j = 68.5 Kips

Beam-to-Column Connection
Hpco =52.4 kips

Vhe2 =19.3+24.5 = 43..8 kips

Tab Plate
Shear = Hpco =52.4 kips



Moment = Voec —HeoB2 = (51.2)10.75—(52..4)10.5 = 0.20 k —in =~ 0
BEAM TO COLUMN CONNECTION

VbC = Vbcl + VbC2 =346+43.8=78.4 kIpS
Hic = Hpe — Hpep = 41.4—52.4 = ~11.0 Kips
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Figure 1 — Vertical Bracing Configuration
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Figure 2 — Free Body Diagram of Exploded Connection



