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Experimental analysis on ultimate bearing capacity of Q460

high-strength angle members under axial compression
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2. Jiangsu Province Key Laboratory of Structure Engineering, Suzhou 215011, Jiangsu, P. R. China;
3. College of Civil Engineering, Xian University of Architecture and Technology, Xian 710055, P. R. China)

Abstract: Laboratory experiments were carried out to investigate the behavior of Q460 high strength angle
members under axial compression via the static testing method. The various supporting conditions,
including the spherical hinge, single knife-edge and double knife-edge bearing, are applied to study their
effects on bearing capacity of members. The results show that the supporting conditions can represent the
behavior of specimens. Specimens with small slenderness ratio of 30 to 45, of which the ultimate bearing
capacity are determined by strength of steel instead of slenderness ratio, are subjected to a local buckling

failure. While specimens with large slenderness ratios of 60 to 80 are mainly subjected to global bending
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instability. Comprehensive comparisons indicate that the test results are in good agreement with the

calculations from the American regulation ASCE10-97, and are significantly greater than those from the

Chinese regulation of DL/T 5154-2002.

Keywords: high strength steel; axial compression; experimental research; slenderness ratio
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Fig. 1 Location of specimens for tensile coupon test
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Table 1 The mechanical properties of specimens for

tensile coupon test

LA g/ omes Y &% Sy
MPa MPa
Q4601.12508 1.99 530 715 22.0 1.35
Q460112510 2.20 525 685 21.0 1.30
Q4601.16010 2.02 515 680 25.0 1.32
Q460116012 2.06 530 685 20.0 1.29
Q345B iR 2.02 440 580  27.0 1.32
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Fig.2 Stress-strain curve of specimen
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Fig.3 Diagrammatic sketch of specimen
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Table 2 Geometric parameters of specimens
R [/mm  B/mm t/mm A/mm? Pg/kN R //mm B/mm t/mm A/mm’ Pg/kN
1.12508-30-1 753.3 125.0 8.2 2024.8 845 1.12508-60-1 1503.7 125.2 8.1 2004.7 610
1L12508-30-2 753.7 125.0 8.1 2 001.5 850 2 001.5 725

1.12508-30-3 754.0 125.0 8.2 2024.8 825
1.12510-30-1 748.3 125.0 9.9 2419.1 1175
1.12510-30-2 748.3 125.2 10.0  2446.1 1190
1.12510-30-3 747.0 125.0 9.9 2419.1 1165
1.16010-30-1 962.7 159.0 10.0  3122.1 1260
1.16010-30-2 964. 3 158. 4 9.9 3080.4 1230
1.16010-30-3 963. 3 159.4 10.0  3130.1 1260
1.16012-30-1 956.0 159.0 11.9  3697.5 1875
1.16012-30-2 956.7 159. 2 11.8  3672.8 1920
1.16012-30-3

1.12508-45-1

—

127.7 125.0 8.1 2 001.5 785
112508-45-2 1 127.0 125.0 8.1 2 001.5 760

1.12508-45-3

—_

128.0 125.2 8.1 2004.7 815

1.12510-45-1

—

119.0 125.2 9.9 2423.0 1145
1.12510-45-2 1 120.0 125.0 9.9 2419.1 1 200

1.12510-45-3

—_

121.3 125.0 9.9 2419.1 1145
116010-45-1 1 442.7 159.2 10.0  3126.1 1240
1.16010-45-2 1 445.7 158.6 10.0 3 114.1 1205

116010-45-3

—_

442.0 158.8 10.0 3 118.1 1220

116012-45-1

—_

432.3 159.0 12.0 3726.9 1830
1.16012-45-2 1 437.0 158.8 11.9  3692.8 1830

1.16012-45-3

—_

436. 3 159. 2 11.9  3702.3 1450

L12508-60-2 1 503.7 125.0 8.1

1.12508-60-3

—
w
j=}
w

.00 125.0 8.1 2001.5 620

L12510-60-1 1492.7 125.0 10.0 2 440.0 670
L12510-60-2 1490.7 125.2 10.0 2 446.1 705
L12510-60-3 1493.7 125.4 10.0  2450.1 715
1.16010-60-1 1 926.3 158.8 10.0 3 118.1 1120
L16010-60-2 1 921.7 159.2 10.0  3138.9 1145
L16010-60-3 1922.0 158.4 10.0  3122.9 1075
L16012-60-1 1 915.3 158.6 11.9  3688.0 1315
L16012-60-2 1 913.0 159.2 11.9  3702.3 1350
L16012-60-3 1913.7 158.8 11.9  3692.8 1460
112508-80-1 2 003.3 125.2 8.0 1981.3 360
112508-80-2 2 004.0 125.0 8.0 1970.0 410
L12508-80-3 2 002.7 125.0 8.1 2001.5 530
1L12510-80-1 1988.3 125.0 9.9 2419.1 500
L12510-80-2 1987.3 125.0 9.9  2419.1 540
1L12510-80-3 1987.0 125.0 10.0 2 440.0 505
L16010-80-1 2 563.3 158.4 10.0  3122.9 805
1L16010-80-2 2 563.0 158.6 10.0  3126.9 810
L16010-80-3 2 563.3 158.4 10.0  3122.9 740
1L16012-80-1 2 549.3 158.4 12.1 3 741.8 940
L16012-80-2 2 547.3 159.2 12.1 3761.2 895

1L16012-80-3 2 548.0 158.8 11.9  3692.8 910

T P oM BRAT G 7 S e R sk 1 1 i DAy BT 1 SR 3 R R AR AR A i A XU s R S BRI

1.3 KIEHE

IR YES-500 & #4356 ML % 32 He ik 2 iF
30 1) i o0k il FE AR b T R S AR R R A
JUAAT s s GRS Al C 28, an il 4 o i 1R
FHBRES AT B RMIA T 188 3 Fh S BB . %
AT S P i P 2 I I A A 2 AR R HE BR AL 1
A KR LZAT B 1 0 A8 B R B & A 2K 1 O Al
B s WU SCHEWE T S A AR AT L T B R A
BT L 5 B T] 1 S 8 ] 100 E X A 8 e /N LA . )
P S i Al T A R - B AR A

- sk f
4 ﬁ.’.x"_;‘&-ﬁ

1.4 _ )
(a) BREES R (b) W J] 132 FE (c) BATI A
B4 AWEE

Fig. 4 The test device
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Fig.5 The diagrammatic sketch of measuring point position
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Fig. 6 Testing results of specimen L12510-30-1
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Fig. 8 Test results of bearing capacity
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Table 3 Comparison of test results and theoretical

calculation results

K Py — Pg Pg — Pa Py — Pp Pr; — Pg
H: /\ P(} P.’\Z P[) P(}

+61.49%~  +1.9%~  —0.48%~ +52% ~
30

+92.27% +22.8% +36.99% +68.07%

+52.09%~  +3.1%~  F4.37%~  +45.9%~
45

+81.96% +14. 4% +27.98% +64.6%

+19.24%~  —17%~  +14.39%~ +35.0%~
60

+76.88% +29.1% +95.84% +43.7%

+13.35% ~ —19.2%~ +22.82%~ +32.6%~
80

+65.06% +17% +103.84% +46.5%
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