545 B 2
2017 4£2 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 45 No. 2
Feb. 2017

TEHE. 0253-374X(2017)02-0173-07

DOI.:10.11908/j. issn. 0253-374x. 2017.02. 003

EFENImER T R A REIERIRE

minsr, XAH, FAE, &

&

A, FFKRF LARTHEER, LI 200092; 2. KEMEITHEME A BRA R, K#E 116000)

BE: 9 I# Q690 mysR IR A KRG I3 St BE AN 2%
BOILIR, RF 2 A~k 550 CHAIE ) Q690 TR 5 S B Al 77 At
HEAT R R AR T IE , R R 45 R 5 R T = iR N AR
TR RE RS R SR TR AT ECS 75 M 4 R AT X L.
AR RR Y W A KRR B9 R RO 2 i M A SR A 21 B ik
s R RN W R KRG VSRR BT F 3 BB J7 5 EC3
PR T a0 A A T A 7R 28 B O 0 S A o M g £ 4
T EAR T SR B v i A AR Y A R R BB
JIFNSB, B S NI BE A B A FFAE ;38 K 550
CCREVRHZERR, WA ATREH R T 9020 L EKRE . &
JG » 4 I R SR AT A KRR SRR A i A

REEH . SR WA S ARG BT
hE4SES . TU392 NHERFRER . A

Experimental Research on Post-fire Behavior of
Full High Strength Steel Endplate Connections

QIANG Xuhong', WU Nianduo', LUO Yongfeng', HUANG
Zhen®

(1. College of Civil Engineering, Tongji University, 200092
Shanghai, China; 2. Dalian Kun Long Municipal Garden Construction

Co., Ltd, 116000, Dalian, China)

Abstract;
understanding on behavior and failure mechanisms of high

In order to reveal more information and
strength steel Q690 endplate connection after fire, a full-scale
experimental study has been carried out after cooling down
from fire temperature 550° C. Further, their behavior was
compared with the provisions of Eurocode 3 and the test
results obtained from the experimental study on the high
strength steel endplate connections without fire exposure.
The research shows that the failure mode of high strength
steel Q690 endplate connection after fire is bolt failure with
vielding of the flange, and their rotation capacity is sufficient.
What is more, using accurate post-fire mechanical properties,

the component method which Eurocode 3 proposed based on

WeRs B 2016—-06—10

connections made of mild steels can be used to calculate the
plastic resistance and to predict the failure mode of high
strength steel endplate connections after fire, but it is not suit
to predict their stiffness. Furthermore, they can regain more
than 90% of its original load bearing capacity after cooling
down from fire temperature 550 ‘C. Moreover, a series of
formulations are presented for judging the failure mode of high
strength steel endplate connections post fire.

Key words: high strength steel; endplate connection; after

fire; experimental study
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Fig.1 Elevation drawing of test specimen{unit; mm)
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Fig.2 Arrangement and number of the bolts{unit: mm)
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Tab.1 Mechanical properties of the steel and bolts
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Q690 751 787 201 562
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Fig.3 Fire test furnace
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Tab.2 Failure patterns of the components
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Tab.4 Plastic flexural resistance of the joints
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Tab.5 Initial rotational stiffness of the joints
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Tab.6 Rotation capacity of the joints

B 6,/1031ad  Omax/103rad  6,/1031ad  @./10 3rad
D1 20. 36 58. 34 63. 12 72,92
D2 17.79 54,93 75. 08 84, 28
JD1P 21. 85 73.57 70. 43 81. 43
JD2P 21. 23 65. 39 66. 37 76. 88
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Tab.7 Post-fire yield strength residual factors of
high strength steels and bolts

}E‘gf SI60  S690  S960 8%}?@ 1%&1;%%
500  1.007 0.997 1008  0.98 0.83
600 0.980 0.995 0,990  0.87 0.75
700 0.968 0.894 0.722 0,63 0.58
750 0.901 0.749 0,671  0.53 0.48
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Tab.8 Ratio between post-fire yield strength residual

factors of high strength steels and bolts

KRWE S460/  S460/  S690/  S690/  S960/  S960/
E/°C 8.8 10. 9 8.8 10. 9 8.8 10. 9
500 .03 121 102 1.20 1.03 1.21
600 1,13 1.31 114 1.33 1.14 1.32
700 1.54 1.67 142 154 1.15 1. 24
750 .70 1.88 1.41 156 1.27 1. 40
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