Evaluation of connection in two-story X-brace configuration of Ordinary Concentrically Braced Frame (OCBF) - CBFEM

1. Tensile Yielding or Tensile Rupture

1. Plates

2. Members

[Section J4.1, AISC 360-16]

«
> 2. Shear Yielding or Shear Rupture
[Section J4.2, AISC 360-16]
3. Block Shear Rupture
[Section J4.3, AISC 360-16]
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1. Evaluation of Limit states of

brace member in CBFEM _Lb

1. Beam web local crippling

2. Evaluation of Limit states of
» beam member in CBFEM

———p column member in CBFEM

—

Strength of Elements in Tension

The design strength, OR,, and the allowable strength, R,/Q, of affected and con-
necting elements loaded in tension shall be the lower value obtained according to the
limit states of tensile yielding and tensile rupture.

(a) For tensile yielding of connecting elements
R, =FA, J4-1)
¢=0.90 (LRFD) Q=1.67 (ASD)
(b) For tensile rupture of connecting elements
Ry =FyA.
¢=0.75 (LRFD) Q=2.00 (ASD)

where
A, = effective net area as defined in Section D3, in.” (mm?); for bolted splice
plates, A, = A, < 0.85A,.

Strength of Elements in Shear

The available shear strength of affected and connecting elements in shear shall be the
lower value obtained according to the limit states of shear yielding and shear rup-
ture.

(a) For shear yielding of the element:
R, = 0.60F,A,, (J4-3)
¢=1.00 (LRFD) Q=1.50(ASD)

where
Agy = gross area subject to shear, in.? (mm?)

(b) For shear rupture of the element:
Ry = 0.60F, Ay, (J4-4)
¢ =075 (LRFD) Q=2.00 (ASD)

where
Ay = net area subject to shear, in.” (mm?)

Block Shear Strength

The available strength for the limit state of block shear rupture along a shear failure
path or paths and a perpendicular tension failure path shall be taken as

R, = 0.60F, Ay + UpgFy Ay £ 0.60F,A 4, + UpsFyAny (J4-5)
¢ =075 (LRFD) Q=2.00 (ASD)

where
Ay = net area subject to tension, in.? (mm?)
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Increase the axial tension load in brace in
CBFEM model of IDEA StatiCa Connection
(balance the forces on beam as per loads in
equilibrium), unless at least 5% plastic strain
is reached in element (plate or member).
A

1. Compressive Strength of
Wide Flange Member

These limit states can be evaluated in IDEA StatiCa Member.

Since it requires full member length.
A

//#]=[=] StatiCa’

[Section J10, AISC 360-16] l
2. Beam web local yielding

3. Evaluation of Limit states of

—» 1. Column web local crippling

[Section J10, AISC 360-16]

—» 2. Column web local yielding




