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Evaluation of Fracture and Local Buckling of Steel Beam-End Joints

using Digital Image Correlation Method

Hidekatsu Asai Kazuhiro Tone

Abstract

To systematically evaluate the plastic deformation capacity of beam-end joints, experimental information
on the details of the steel frame is required. Therefore, the authors investigated the detailed behavior of various
beam-end joints of with 400-550 N/mm?2 class steel using the digital image correlation method. The results
obtained are as follows: 1) high-strength beam-end joints are prone to breakage because of their significant strain
concentration, 2) using the history of the local strains at the beam end, the plastic deformation capacity at the
beam end fracture can be estimated on the safe side, and 3) it is possible to estimate the yield strength decline
periods using the standard deviations of strains in local buckling regions.
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- T Z i (1) ¥PERHIHRER IR No.1~6
No.| ML e Wi i g | B0 | AR SIRRERITINOT ey
1 | N40-A ssq00 | BH600X235X12.5x22 | A (NS) (mm) | (\mm?) | (Nmm2) | (%) o
2 | N40-B BH-600X310X12.5X22 | B(NS) $5400 1257 267 438 30.7 0.61
3| N49-A | UBMEE | (oo | BH-600X200X14.7X22 | A(NS) 22 247 405 34.4 0.61
4 | N49-B n BH-600X265X14.7X22 | B(NS) SNA90B 1477 379 526 26.0 0.72
5 | N55-A TMCP | BH-600X 185X 16X 22 A (NS) 22 358 520 28.3 0.69
6 | N55-B 385B | BH-600X 245X 16X22 B (NS) 16 386 551 27.0 0.70
7 | N40-AR BH-600%235 % 12.5x22 | A (NS) Tg‘g 2 | 427 | 567 | 239 | 075
8 | S40-AR gs400 | BH-000X235x125X22 | A(SC) 282 | 450 574 25.4 0.78
9 | N40-CR BH-600X350%X12.5X22 | C(NS) BCP325| 25 360 523 28.3 0.69
10 | N40-DR BH-600 X 235 X 9.3 X 22 D (NS) N o
11| N49-AR | BH-600X200% 14722 | A (NS) (2) i ﬁq fRLEESR A No.7~18
12 | S49-AR gg?;q SN490p | BH-600X200147x22 | A (SC) —r [ﬁg"‘ﬁ 5l 5‘&05'@ 3 Wl’ﬁgﬁp NN
13| N4o-CR | BH-600X300X 14.7X22 | C(NS) (mm) | ) [ Nmm?) | (%) a
14 | N49-DR BH-600X200X10.9X22 D (NS) 9.3*! 269 430 29.0 0.63
15 | N55-AR BH-600 X 185X 16 X22 A (NS) SS400 | 12.5"] 271 430 32.5 0.63
16 | S55-AR TMCP | BH-600X185X16X22 A (SC) 22 263 434 32.7 0.61
17 | N55-CR 385B BH-600 X275 X16X22 C (NS) 10.97 362 520 240 0.69
18 | N55-DR BH-600 X 185X 12 X22 D (NS) SN490B | 14.7" 363 520 26.6 0.70
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O A (NNS, S_SC), @S (40_SS400, 49 SN490B, 55_ 12 435 587 228 0.74
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Table 3 SEBRFER—H
List of Test Results

(1) BRI R A No.1~6

. P, (;%jirﬁm PR A R
° sz | Qma "N | RS | &SRR
BB | gy | ST | A
1 Fig W7 (FL) 534[1.72] 21.1 245
2 JREREEIE | 479[1.54] 13.6 114
3 T (FL) 587[1.38] 10.6 116
4 Jry G JEE T 431[1.48] 10.6 101
5 W7 (FL) 590[1.51] 6.5 47
6 W7 (FL) 495[1.27] 7.0 47
(2) [BI6E A i fEEER IR No.7~18
P %jﬂm VAP RIR A
No- | gy | Qmac 0N | SRR | H&JRIE
[Quax ™ 7Qp ™1 | Bpmmax ™ (%) | £, (%)
7 T W7 (FL) 534[1.72] 12.0 117
8 Tk Br(SB) 479[1.54] 7.6 47
9 SRy G AR T 587[1.38] 5.7 42
10 | JREBEEIE | 431[1.48] 6.8 49
11 T W7 (FL) 590[1.51] 8.7 94
12 | fWr(SB) 495[1.27] 3.8 24
13 | R 710[1.35] 5.3 47
14 | JmEsrEiE | 503[1.40] 6.0 61
15 | fkWr(FL) 623[1.43] 6.6 69
16 | fEWr(SB) | 519[1.19] 3.0 20
17 |=2r), mmmm| 786[1.37] 5.9 63
18 | SR 547[1.34] 4.8 58
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