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Research on correspondence of V-notched tensile test and full scale test 

Part2 Result of V-notched tensile test on the transition from ductile fracture to brittle fracture 
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Abstract: Several studies have been made on the brittle fracture of beam-to-column connections. It has been recognized 

that the brittle facture of beam-to-column connections is a brittle fracture in high stress level that occurs after the plastic 

strain advances to some degree. There is a test where the high stress brittle fracture is reproduced by putting V notch in the 

test piece. The purpose of this study is to compared V-notched tensile test with full scale test.
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 ᮏሗ࡛ࡣ㸪ࡢࡑ 1 ࡛ᴫせࡓࡋ♧ࢆ V ᘬᙇヨ㦂ࢳࢵࣀ
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2. ᐇ㦂⤖ᯝᐇ㦂⤖ᯝᐇ㦂⤖ᯝᐇ㦂⤖ᯝ 

 Table1㹼3 ࡟ V  㸬ࡍ♧ࢆᘬᙇヨ㦂⤖ᯝࢳࢵࣀ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᮏ◊✲࡛ࡣ V 㠌ᛶホ౯ࡿࢀࡽᚓࡽ࠿ᘬᙇヨ㦂ࢳࢵࣀ

ẚ࣮ࢠࣝࢿ㸪྾཰࢚࡚ࡋ࡜್ 6)
 Wu /Wfࡓ࠸⏝ࢆ㸬Wu /Wf

ḟඖ໬㔞࡛, ᭱኱Ⲵ↓ࡿࢀࡽᚓࡽ࠿Ⲵ㔜‐ኚᙧ㛵ಀࡣ

㔜௨㝆࣮ࢠࣝࢿ࢚ࡢ྾཰⬟ຊࢆホ౯ࡿ࠶࡛ࡢࡶࡓࡋ㸬

྾཰࢚࣮ࢠࣝࢿWu ཬࡧ Wf ࡢᴫᛕࢆ Fig.1  㸬ࡍ♧࡟

 

 

 

 

 

 

 

Table1㹼3 ࡧ㸪≉Ṧ㗰ᮦཬࡾࡼ SM490 A ࡣ࡛ Wu /Wf

ࡡᴫࡣ 0.7 㹼1.0 ࡛ኚ໬ࡀࡓࡋ㸪SS400 ࡣ࡛ 0.62㹼0.73

࡛ኚ໬ࡓࡋ㸬Wu /Wf ࢆ㗰ᮦࡿ࡞␗ࡀୗ㝈್࡜㝈್ୖࡢ

ࡀ್࡚࠸⏝ࢆ㸪ᘧ(1)ࡵࡓࡿࡍẚ㍑࡟ิྠ 0㹼1 ࡼࡿ࡞࡜

 㸬ࡓࡋᇶ‽໬ࢆẚ࣮ࢠࣝࢿ྾཰࢚࠺

 

 

 

 

ᇶ‽໬྾཰࢚࣮ࢠࣝࢿẚ(Wu /Wf )´‐ヨ㦂 ᗘ T 㛵

ಀࢆ Fig.2 㸬Fig.2ࡍ♧࡟ ୰ࡢᇶ‽໬྾཰࢚࣮ࢠࣝࢿẚ

㑄⛣᭤⥺ࡣᘧ㸦2㸧࡚࠸⏝ࢆ⟬ฟࡓࡋ㸬 
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T P u

kN

P f

kN

W u

10
3
J

W f

10
3
J

W u / W f

C ry

%

60 340 363 2.12 3.03 0.70 30

30 245 250 2.21 2.95 0.75 47

13.7 356 356 2.09 2.38 0.88 93

0 364 360 2.44 2.83 0.86 86

-5 363 360 2.57 2.82 0.91 91

-10 368 368 2.45 2.61 0.94 97

-15 368 368 2.40 2.50 0.96 100

-30 374 374 2.42 2.42 1.00 100

 

T P u

kN

P f

kN

W u

10
3
J

W f

10
3
J

W u / W f

C ry

%

35 703 555 9.30 13.60 0.69 25

20 710 631 10.00 13.60 0.74 36

10 726 709 10.30 11.70 0.88 86

0 733 731 10.50 10.90 0.96 89

0 729 685 10.10 13.10 0.77 71

-10 736 736 10.10 10.10 1.00 92

-20 754 753 11.00 11.30 0.97 95

-67 754 754 6.50 6.50 1.00 100

 

Table 1. V-notched tensile test result of special steel 

Table 2. V-notched tensile test result of SM490 A 

T P u

kN

P f

kN

W u

10
3
J

W f

10
3
J

W u / W f

C ry

%

20 530 423 8.94 14.44 0.62 14

-5 557 435 9.25 14.61 0.63 50

-15 561 481 10.51 15.82 0.66 66

-20 530 364 12.31 18.43 0.67 57

-33 547 413 13.94 20.36 0.68 68

-45 557 436 13.91 19.87 0.70 91

-50 561 470 14.03 19.48 0.72 90

-60 566 464 13.88 19.03 0.73 87

-75 580 483 14.49 20.15 0.72 91

 

Table 3. V-notched tensile test result of SS400 

T㸸ヨ㦂 ᗘ Pu㸸᭱኱Ⲵ㔜 Pf㸸◚᩿Ⲵ㔜 Cry㸸⬤ᛶ◚㠃⋡ 
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Figure1. Image of Wu & Wf 

(Wu /Wf )´= 㸦Wu /Wf  㸫d 㸧/ ( c 㸫d )     㸦1㸧 

c 㸸 ྾཰࢚࣮ࢠࣝࢿẚWu /Wf᭱ࡢ኱್ 
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 㗰ᵓ㐀࡟౑⏝࡞࠺ࡼࡿࢀࡉపᙉᗘࡢయᚰ❧᪉㔠ᒓ࡛

㸬ࡿࡍᏑᅾࡀᗘ㸦⬤ᛶ㑄⛣ ᗘ㸧 ࡿࡍᛴῶࡀ㸪㠌ᛶࡣ

◚ቯຊᏛ➼ࡢศ㔝࡛ࡣ㸪タィࡢせ௳࡚ࡋ࡜౑⏝ ᗘࡀ

⬤ᛶ㑄⛣ ᗘ௨ୗ࠺ࡼࡠࡽ࡞࡟㓄៖ࡿ࠸࡚ࡋ㸬⬤ᛶ㑄

⛣ ᗘ࡚ࡋ࡜㸪Charpy ⾪ᧁヨ㦂ࡢ 50%⬤ᛶ◚㠃⋡࡟ᑐ

ᛂࡿࡍ ᗘ㸦◚㠃㑄⛣ ᗘ cTtr㸧ࡿࢀࡽ࠸⏝ࡃࡼࡀ㸬 

 ᮏ◊✲࡛ࡣᇶ‽໬྾཰࢚࣮ࢠࣝࢿẚ(Wu /Wf )´㸻0.5

ᗘ ࡿࡍᑐᛂ࡟ wTtr ࡜ᛶ㑄⛣ ᗘ⬤ࡢ≀㗰ᵓ㐀ᘓ⠏ࢆ

௬ᐃࡋ㸪ᐇ኱ᐇ㦂ࡢ࡜ᑐᛂᛶ᳨ࢆウࡓࡋ㸬  

 

4. ᐇ኱ᐇ㦂ᐇ኱ᐇ㦂ᐇ኱ᐇ㦂ᐇ኱ᐇ㦂ࡢ࡜ࡢ࡜ࡢ࡜ࡢ࡜ᑐᛂᛶᑐᛂᛶᑐᛂᛶᑐᛂᛶ 

ᮦᩱ≉ᛶࡿ࡞␗ࡢᐇ㦂⤖ᯝ࡟ิྠࢆẚ㍑ࡵࡓࡿࡍ㸪

ヨ㦂 ᗘ T ࡜ wTtrࡢᕪࡾ࡜ࢆ㸪⬤ᛶ㑄⛣ ᗘࢆᇶ‽࡜

㸬(Wu /Wf )´‐(T㸫ࡓࡋタᐃ࠺ࡼࡿ࡞࡟ᑐ ᗘ┦ࡓࡋ

wTtr )㛵ಀཬ᭱ࡧ኱⪏ຊẚ Mu´ /Mu‐(T㸫wTtr )㛵ಀࢆ

Fig.3  㸬ࡍ♧࡟

Fig.3 㡿ᇦ࡛ᴫࡢ℃㸺㸫40( T㸫wTtr)ࡣ´( Wu /Wf)ࠊࡾࡼ

ࡡ 1.0 ࡣ㡿ᇦ࡛ࡢ℃㸪㸫40℃㸺(T㸫wTtr )㸺0ࡋ཰᮰࡬ 0.3

㹼1.0 㡿ᇦ࡛ࡢ㸪0℃㸺(T㸫wTtr )ࡁࡘࡽࡤࡀ⠊ᅖ್࡛ࡢ

࡛℃㸼20( T㸫wTtr)ࡣ 0 㸬ࡓࡋ♧ࢆഴྥࡿࡍ཰᮰࡬

Mu´/Muࡣ(T㸫wTtr ) 㸺㸫40℃ࡢ㡿ᇦ࡛඲࡚ࡢヨ㦂యࡀ

1.0 ࡣ㡿ᇦ࡛ࡢ℃㸪㸫40℃㸺(T㸫wTtr )㸺0ࡾୗᅇࢆ 0.9㹼

1.2 ࡣ㡿ᇦ࡛ࡢ㸪0℃㸺(T㸫wTtr )ࡁࡘࡽࡤࡀ⠊ᅖ್࡛ࡢ

1.0 ௨ୖࡾ࡞࡟㸪◚ቯᣲືࡀᘏᛶⓗࡓࡗ࡞࡜㸬 
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    ᮏ◊✲࡛ࡣ㸪Vࢳࢵࣀᘬᙇヨ㦂࡜ᐇ኱ᐇ㦂ࡢ◚ቯᣲ

 㸬ࡍ♧ࢆぢ▱ࡓࢀࡽᚓ࡟௨ୗࠋࡓࡋウ᳨ࢆᑐᛂᛶࡢ࡜ື

1㸧V 㸻0.5´( Wu /Wf)ࡢᘬᙇヨ㦂ࢳࢵࣀ ᗘ ࡿࡍᑐᛂ࡟

wTtrࢆ⬤ᛶ㑄⛣ ᗘ࡜௬ᐃࡓࡋ⤖ᯝ㸪ᐇ኱ᐇ㦂ࡢᘏᛶ◚

ቯࡓࡋヨ㦂య࡜⬤ᛶ◚ቯࡓࡋヨ㦂య࡟☜᫂ࢆศࡇࡿࡅ 

 㸬ࡓࡁ࡛ࡀ࡜

2㸧(Wu /Wf )´‐(T㸫wTtr )㛵ಀ࡜Mu´ /Mu‐(T㸫wTtr )㛵ಀ
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3) (Wu /Wf )´ࡀ್ࡢ 0.5 ࡣ㸪Mu´ /Muࡣ㡿ᇦ࡛ࡿୗᅇࢆ

ᴫࡡ 1.1  㸪(Wuࡾࡼ࡜ࡇࡢࡇ㸬ࡓࡗ࡞࡜ᯝ⤖ࡿᅇୖࢆ

/Wf )´ࡀ್ࡢ 0.5 タィ࡚ࡋ࡜౑⏝ ᗘࢆᗘ ࡿୗᅇࢆ

㸪ணࡋಖドࢆᘏᛶ◚ቯࡢタィ᫬,࡛࡜ࡇࡿ࠼ຍ࡟௳᮲ࡢ
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Figure2. Relation between㸦Wu /Wf㸧´and T 
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Figure3. Relation between(Wu /Wf)´and T㸫wTtr 
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