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Anti-slip coefficient is one of the main factors affecting the bearing capacity of friction-type high-strength bolted
connections. In order to study the residual bearing capacity of such connections after fire, a specimen composed of
10.9 grade M20 friction-type high-strength bolt and Q3558 steel plate was designed for shear test, and the change
rules of anti-slip coefficient and its reduction factor of the friction-type high-strength bolts were investigated after the
natural cooling of the steel plate with different surface treatments and heating temperatures. The results show that the
steel plate surface treatment will affect the anti-slip coefficient of friction-type high-strength bolt connection, and this
effect will increase with the rise of the heating temperature. Under the same temperature condition, the connection
with sandblasted surface treatment exhibits a higher anti-slip coefficient than that with metal deburring grinding
surface treatment. When the heating temperature is not more than 300 °C, the high temperature natural cooling
process has little effect on the anti-slip coefficient. When the temperature is more than 300 °C, the high temperature
natural cooling process has a significant enhancing effect on the anti-slip coefficient. According to the test results, the
reduction factors of the anti-slip coefficient for the specimens were fitted using a bilinear model. Calculation formulas
and fitting curves of the reduction factors were proposed for friction-type high-strength bolted connections with both
metal deburring grinding and sandblasted surface treatments.

friction-type high-strength bolt; fire; metal deburring and grinding; sandblasting; anti-slip coefficient; reduction factor
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Table 1 Mechanical properties of bolt and steel plate
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Fig.1 Schematic diagram of high-strength bolt specimen
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Table 2 Specimen numbers and groups
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Fig. 2 Heating equipments and loading devices
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Table 3 Actual measured value of pretension force of

bolt connection pair
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Table 4 Surface of specimens after heating and cooling
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Fig. 4 Surface state of steel plates in specimens after

cooling at high temperatures
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Fig. 5 Failure modes of specimens
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Fig. 6 Load-displacement curves of specimens
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Table 5 Calculation results of anti-slip coefficients and corresponding reduction factors
KM% E  Pu/kN N /kN g ", k, KM% E  Pu/kN Nuo/kN  por ‘. by
KJ-20-1 60.5 0.191 KP-20-1 169.9 0.538
0.194 1.00 0.531 1.00
KJ-20-2 62.4 0.197 KP-20-2 165.7 0.524
KJ-300-1 67.1 0.212 KP-300-1 166.3 0.526
0.230 1.19 0.533 1.00
KJ-300-2 78.2 0.247 KP-300-2 170.3 0.539
KJ-400-1 151.3 0.479 KP-400-1 224.3 0.710
0.475 2.45 0.688 1.30
KJ-400-2 148.2 0.470 KP-400-2 210.2 0.665
158 158
KJ-500-1 135.1 0.427 KP-500-1 156.6 0.496
0.421 2.17 0.502 0.95
KJ-500-2 130.9 0.414 KP-500-2 160.1 0.507
KJ-600-1 124.0 0.392 KP-600-1 248.5 0.786
0.416 2.14 0.789 1.49
KJ-600-2 138.7 0.439 KP-600-2 250.4 0.792
KJ-700-1 202.5 0.641 KP-700-1 293.4 0.928
0.630 3.25 0.935 1.76
KJ-700-2 195.4 0.618 KP-700-2 297.3 0.941
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Fig. 7 Reduction factor for anti-slip coefficient
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Fig. 8 Relationship curve between anti-slip coefficient
reduction factor and heating temperature of metal

deburred and polished specimens
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Fig. 9 Relationship curve between anti-slip coefficient
reduction factor and heating temperature of

sandblasted specimens
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