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Top and Seat angles web angle

St | e | Sl | 2o [T g | e |8 o | oo
(mm) ange mm) | omy | peng | angle |
8S1 19.1 W12X58 W8X21 L6X3-1/2X5/16 152.4 50.8 88.9 2L4X3-1/2X1/4 139.7
852 19.1 W12X58 W8X21 L6X3-1/2X3/8 152.4 50.8 88.9 2L4X3-1/2X1/4 139.7
8S3 19.1 W12X58 | W8X21 | L6X3-1/2X5/16 203.2 50.8 88.9 2L4X3-1/2X1/4 139.7
854 19.1 W12X58 W8X21 L6X6X3/8 152.4 137.2 88.9 2L4X3-1/2X1/4 139.7
8S5 19.1 W12X58 W8X21 L6X4X3/8 203.2 63.5 88.9 2L4X3-1/2X1/4 139.7
8S6 19.1 W12X58 | W8X21 L6X4X5/16 152.4 63.5 88.9 2L4X3-1/2X1/4 139.7
8S7 19.1 W12X58 | W8X21 L6X4X3/8 152.4 63.5 88.9 2L4X3-1/2X1/4 139.7
8S8 223 W12X58 W8X21 L6X3-1/2X5/16 152.4 50.8 88.9 2L4X3-1/2X1/4 139.7
859 22.3 W12X58 W8X21 L6X3-1/2X3/16 152.4 50.8 88.9 2L4X3-1/2X1/4 139.7
8S10 22.3 W12X58 W8X21 L6X3-1/2X1/2 152.4 50.8 88.9 2L4X3-1/2X1/4 139.7
1481 19.1 W12X96 | W14X38 L6X4X3/8 20.32 6.35 13.97 2L4X3-1/2X1/4 215.9
1482 19.1 W12X96 | W14X38 L6X4X1/2 20.32 6.35 13.97 2L4X3-1/2X1/4 215.9
14S3 19.1 W12X96 | W14X38 L6X4X3/8 20.32 6.35 13.97 2L4X3-1/2X1/4 139.7
1454 19.1 W12X96 | W14X38 L6X4X3/8 20.32 6.35 13.97 2L4X3-1/2X3/8 215.9
14S5 223 W12X96 | W14X38 L6X4X3/8 20.32 6.35 13.97 2L4X3-1/2X1/4 215.9
14S6 22.3 W12X96 | W14X38 L6X4X1/2 20.32 6.35 13.97 2L4X3-1/2X1/4 215.9
14S8 22.3 W12X96 | W14X38 L6X4X5/8 20.32 6.35 13.97 2L4X3-1/2X1/4 215.9
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Shock Pressure Gas Pressure
Case NO Sidewalls case Member Peak Pressure Time Peak Pressure Time
(Mpa) (msec) (Mpa) (msec)
Sidewalls 1.07 1.81 0.19 29.95
1 Two failed
Floor 0.2 7.19 0.19 31.08
One sidewall failed Sidewalls 1.07 2.23 0.19 435
2 another sidewall
reflects Floor 0.2 9.06 0.19 44,52
Sidewalls 1.07 2.65 0.19 5864.63
3 Two sidewalls reflect
Floor 0.2 11.17 0.19 5866.79
aobicrT 31 (5 leiil 6,135,k gy —F Jguer
Connection Detail Member Max Deflection. Xm (mm) | Rotation, ©, (deg) | Rotational Limit (deg)
Beam 47.1 0.95
8S5
Column 90.84 1.65
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Response quantity of beam Peak numerical value
Displacement (mm) 357.25
Global
Rotation ( deg) 10.31
Vertical
Displacement (mm) 255.17
Local
Rotation ( deg) 28.19
Displacement (mm) 302.75
Global
Rotation ( deg) 8.81
Horizontal
Displacement (mm) 198.47
Local
Rotation ( deg) 26.45
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. . Maximum stress Dynamic yield
Component Stress concentration region (Mpa) stress ( Mpa) Comment
Beam near seat angle 336.9 352.3 Ngar I_ocal
yielding
Column Upper and lower connection point 138.9 4247 | Ll
top angle crossing of the legs 318.7 352.3 Near failure
seat angle crossing of the legs 325.46 352.3 Near failure
web angle crossing of the legs 3235 352.3 Near failure
Bolts .
(Web angle) Bolt shank 723.8 721.9 failure
Bolts .
(Seat angle) Bolt shank 759.15 721.9 failure
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Abstract

Abnormal loads induced by blast or impact results in local damages in structures and these local
damages may propagate and affect whole structural system. Therefore, structures should be
designed in a way that progressive collapse is prevented. Connections have important effect on
ductility and strength of structural systems and preventing progressive collapse. Consequently, the
behavior of bolted angle connection under blast load is studied in this paper using finite element
method. In this study, top and seat bolted angle connection with web angles is investigated using
ANSYS finite element software. The models are verified comparing the analysis results with those
of experimental tests. The verified models are then exposed to blast load and their behavior is
evaluated. Critical areas are determined in the connection and failure modes and applicability of

mentioned connections against blast loading is investigated.
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