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Abstract: The net section tension bearing capacity of bolted Q690 angle steel after fire was
investigated. The finite element model of bolted Q690 angle steel was established by ABAQUS
with reference to the material property test results of high strength steel Q690 after fire. The
effects of out-of-plane eccentricity, bolt connection length and fire temperature on the tension
bearing capacity of the net section of bolted Q690 angle steel after fire were analyzed. The
calculation results of existing research related formulas and code formulas were compared with the
tensile limit load of angle steel support obtained by simulation. Based on the least square method,
the effective section coefficient formula of the net section tension bearing capacity of Q690 angle

steel was proposed, and the numerical results were compared with the experimental results in
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other literatures. Based on the numerical simulation database, the reliability analysis was carried

out. The results show that the effective section coefficient increases with the increase of bolt

connection length and decreases with the increase of out-of-plane eccentricity.

The fire

temperature has little effect on the effective section coefficient. The net section bearing capacity

of Q690 angle steel after different fire temperatures calculated by the formula in AISC 360-16 are

unconservative, and the prediction result of the current Chinese Standard for Design of Steel

Structures are in discrete distribution. The proposed calculation formula can well predict the net

section tension bearing capacity of bolted Q690 angle steel under different fire temperatures. It is

recommended that resistance factor of the proposed equation for calculating the net section

tension bearing capacity of bolted Q690 angle steel after fire is 1. 061.

Key words: after fire; high strength steel; tension bearing capacity; effective section coefficient;

reliability analysis
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Table 1 Material Properties at Normal Room Temperature
Bt E/GPa | f,/MPa | f./MPa e
Q690 (JEFE 6 mm) 185 640 715 0.061
Q690 (J&# 10 mm) 195 705 730 0. 060
12.9 g% M22 famigfe 211 1210 1310 0.033
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Table 2 Material Properties of Q690 Steel After
High Temperatures

Wk E T/°C| Er/GPa | fy.r/MPa | fu.r/MPa| et Qr
20 185 640 715 0.061 1. 00
700 185 505 617 0.073 | 0.82
800 185 374 556 0.109 | 0.62
900 185 283 575 0.080 | 0.67
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Table 3 Parameters of Specimens

AL B (U,

B2 BREHERMETK
Fig.2 Boundary Condition and Loading Method
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Table 4 Numerical Simulation Ultimate Load of Net Section of Q690 Angle Steel
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Section Coefficient
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Table 5 Comparison of Ultimate Breaking Capacity of Net Section of Q690 Angle Steel After High Temperature

o kR C Prea/Pruak |Prea/Poepaia| Prea/Pren | Prea/Pyam | Prea/Pricias | Prea/Paisc | Prea/Poi Prea/ P,
I 0.97 1.06 1.36 0.90 1.16 0.92 0.99 0.99
20
255 R 0.118 0.072 0. 060 0. 054 0. 050 0. 065 0.103 0.037
it 1.03 1.08 1.39 0. 89 1.18 0. 94 1. 00 1.01
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Y 1.12 1.09 1. 40 0.85 1.19 0. 95 1.02 1.02
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A5 5 M 0. 086 0. 067 0. 054 0.067 0.043 0.051 0.090 0.022
¥iA 1.19 1.05 1.35 0.77 1.15 0.91 0.98 0.98
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A5 5 Z M 0. 066 0.067 0. 046 0. 064 0.038 0. 045 0.085 0. 020
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Table 6 Statistical Parameters of Load Uncertainties
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Table 8 Resistance Partial Factors Under Load
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