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On the Yield Ratio of the Structural Steel Used for Building Frames
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Idealized load-deflection curve of steel
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Fig. 2. Collapse modes of 3-story rigid-plastic
frame.
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Fig. 3. Analized 3-story frame.
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Fig. 4. Averaged acceleration response spectrum

of simulated ground motions.
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Fig. 7. Rigid frame examined in this study.
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Fig. 14. Stress-strain relations of steel.
Table 1. Mechanical properties of steel used.
Mechanical properties
Grade 13 l(iaug;: — —
of ngt YP TS e ] El YR
steel —— r
mm mm L kgf/mm? %
SS41 27.1 46.3 28.0 49.6 0.585
SM50 A 34.2 52.5 25.7 52.1 0.651
SM58Q 25 50 51.5 60.9 14.4 47 .4 0.846
LYR58 36.8 58.7 25.4 47.6 0.627
HS80B 84.4 89.2 8.6 37.1 0.946

* ¢ : Uniform strain at the maximum tesile load
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Table 2. Mechanical properties of steels for
tested beams (kgf/mm?).
YP YR
Speci TS &st &u
Upper | Lower Upper | Lower
0.020 | 0.090
Y 70-9 69.0 | 67.4 | 73.1 0.94 0.92
(6.2¢,)| (28¢,)
0.008 | 0.114

Y 70-7 50.1 | 49.3 | 66.9 ) 0.75 | 0.74

(3.2¢,)| (49¢,)
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Fig. 20. Stress-strain curves of steels used for
specimens.
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Fig. 22. Simplified

dynamic analysis.

load-deflection curves for
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steels for

Table 3. Mechanical

numerical analysis.

properties of

TS YP ’

Steel (kgf/mm?) | (kgf/mm?) YR | EW/E| ealey | euley
YR 90 70 63 0.90 | 1/200 5 40
YR75-A 64 48 0.75 1/50 5 50
YR75-A" 64 48 0.75 1/50 1 50
SM 50 54 37.8 0.70 | 1/70 9 80
SS41 45 31.5 0.70 | 1/120 12 100

o (kgf /mm?)

(%)

Fig. 24. Stress-strain curves for numerical

analysis.

Q/ Qs

Collapse

Fig. 23. Dynamic responses of stable structure A and unstable structure B.
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Fig. 26. In-plane load-deformation curves of

beam-column under end moment (YR90).
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Fig. 27. In-plane load-deformation curves of
beam-column under end moment (YR75-A).
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Fig. 28. In-plane load-deformation curves of

beam-column under end moment (SM50).
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Fig. 29. Ductility vs. axial force ratio.
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T, —EDOHWAL pDBLETHE~AY b M, LIS
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B, SoT, WM p i, BAREE (KK & B 6#__,/EL/~/’
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Fig. 30. Stress-strain curve by coupon test

DEE) CEO TN = RETLFRITHRITE AL » 7 (=9 mm).
L7:. %8, Fig. 26~28 121, e=gpue/eu DWEL WA
A PERRTACEAREEBRCTRL TS, Wb ol

T EOMWERGEN L OBR T Fig. 29 ISR T.
ZIT, MMEREED p BRI E T oA
TN EEBEL - EENH R TOBRERATERL C
1 %570 THA. HOERRLZE DK pid, 0.3
~04 RifETHD, TOHBEBEICE T YRS iF
SS41-SM50 IZEVWEFREN*HF LT 5%, YR @
ERAENRIEN X Fig. 29 X955 5. Dby,
HOMBERRD*ED 57010 YR ZEMZTH 0o 1 2 3 4 5 6 7
L CENKYTHAH I ENGHD. € (X107%)

o (tf/cm?)

Table 4. List of test specimens Fig. 31. Stress-strain curve by stub-column test.
P b/t | dft,
,/\L QH- 8-33 8 | 33
d b QH- 8-42 8 42
b QH- 8-50 8 | 50
QH-10-33 10 | 33
QH-10-42 10 | 42
QH-10-50 10 | 50
QH-12-33 12 | 33
l QH-12-33 14 | 33
| QL- 8-40 8 | 40
QL- 8-50 8 | 50
QL- 8-60 8 60
QL-10-40 10 | 40
QL-10-50 10 | 50
QL-10-60 10 | 60
ty=9(mm) QL-12-40 12 | 40
£ =6(mm) QL-14-40 14 | 40
Table 5. Mechanical properties.
t(mm) ay(tf/cmz) ou (tf/cm?) YR | El(%)
QH-9 9.17 5.36 6.11 0.88 23
QH-6 6.58 6.01 6.61 0.91 15
QL-9-1 9.50 4.62 5.74 0.80 28
QL-9-2 9.42 4.64 5.83 0.80 27
Average 9.46 4.63 5.79 0.80 28
QL-6-1 6.27 5.00 5.94 0.84 23

t : Thickness ( measured)

gy : Yield stress g, : Tensile strength
YR : Yield ratio (=gy/gy)

El : Elongation

Photo. 2. Deformed specimen (QL-12-40).
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