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Development of High-performance Steel for
Steel Buildings

Ben KaTO

Synopsis :
In the ultimate limit state design and seismic design of steel structures, it is postulated that the struc-

tural members have sufficient deformability or rotation capacity. In this context, the relationship of the
plastic deformation capacity of steel structural members and the stress-strain curves of their materials are
made clear. Namely, to secure the sufficient deformation capacity of structural members, the yield-ratio
(the ratio of yield stress to tensile strength) of material should be reasonably low. For flexural members
such as beams and beam-columns, the rotation capacity can be evaluated by the complementary energy of
materials more exactly. Scattering of yield stress could give an adverse effect on the strength and defor-
mability of steel structures subject to horizontal loading. In this viewpoint, the upper limits of the yield
stress and of the yield ratio should be specified in the material standard.

Key words : mechanical property of steel ; plasticity ; deformation capacity of steel members ; tall buildings ;
yield ratio of steel ; limit state design ; seismic design.
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Fig. 8. Stress-strain curves of sample steels.

MIANF—TELEBLIELZRLTVE. 4, HHD
W55 -F A MO G D OMIREEREETIZS R B %
BLRL-DIC o,=2.4t/cm®, ¢,/e,=10, E/E,=
50, Y=0.6 (S=1.6667) "M %E T 8 » i
22V E/E,, Y, e,/e, WEALT B L 13 ) O vnOlEnkE
HEEDEI T T2 bDNFig 7 ThH
%. BEtkS o, 5 ER LT E/E,, Y, e/, KD 6
ZF S EEERE I E Db 5 2w, Fig 7(a) & &, E/E,,
Y = TR o, DADPEALLISHET, o, DX
b AL R A R R R o BT (Y /N 1))
Eal@r BT EILD GABPTHNLTH
5. (b)EIERERE Y O AHEILL 2HET, ZO0E

Table 1. Characteristic values of high-tensile
steels.
a,(t/ em?)  o,(t/cm?) Y eq/ey E/E,,
A steel 6.74 7.31 0.92 6.2 131.6
B steel 4.93 6.69 0.74 3.2 28.3
P(tf)
Pmax
100 A , P
[ B |
- P
50 i
L [
.ii..lln.i.t...i.ll..
0 5 10 15 J(cm)
Fig. 9. P-90 curves of beams.
RS TR E . ()FR /e, DAIEILL AT,

BERBMORESHE,L 25 L AEEDIRYT 5.
e /e, =1 DB ATV LAE (F—ZFF 4 F%) D
LRI -BEABEENA ) =X ko EETH D,



1208 % ¢ @ % 76 4F (1990) %5 8 &

CORICELTRETEZ AT ¥ v AR o BlEEEE

BT 5% 5BH, BIREPIEF IS VWD T,

I T LV ZAEEM OB IR KE v, ()R
E/E, BEAL L 72358 T E, H/NE = 5 & BlEEEe
WAKT 2, HBEIJINSKEDONTVWLHERD
SM58 & E,, A5/h& v & FRFICRRIKIE Y 2K E v T,
BEREN3/NE < s TWwB. —F, TMCP 2 & %
SM58 fliix E,, K E L B DTAKTH %75, Kififk
KIEETTH I EHNTELOTOHERDOEAHREE L
V%, ZOXIITIYDOEERRENICIR Y, e,/¢,, E/E,
D=D>DFMEDIEE Y5 254, Fig. 7 »5 20

BMELRLZENTEDL, $-550-EArME I
DM TTE 2 E ) ollERfE E (10)RIC K 5 THET
HILENWTEL, BIEESEBEROBM ORI ED S
NTw325, (10X Z20MRBEEOER: 5252 ¢
HTEAL. Fig. 8 3FMERBRNMOILTI-E A DBH
T, FOFFMHAHIE Table 1 DXk T,

(1)K & » CEHE L 2 WiE 0 MR 0 Hit B/A
=261 THAH. INHOMHTTEL HEMEITY D
B ABREE R % Fig. 9 \RT. MZoREgEHOR
EB/A=243 £ o TWwa. Thbnizh oRE
NE79 v PORBERBTIRE > TWBEDT (10)RIC

LBHFRMBEL BBELET L L3 TE WS, REERD
BELE NSO TRBHIECIRY 7 ¥ P oiEh
BHoBWEIGELTBY, (10)XoFHME L o i
L L bERNLEREY D,

4. HIF EEMNE S T BEH (1)

BEBEYONZIIEACETEMTERENE O 5.
TOEFIEANIIRIEOMITH ERIL T, BRED
EXBET H/57 A= — 3B OBRIKILTH 525, o
BERHITICEs-bAh EMERBNICLORAME— 2~
SN B SRR B, Fig 10 38T H PO b & T,
— U lCHITE— X b M, %D FAETH B, T
WEXoTHELAbA S EHEHN P2 Lo TRM
E—RX Y M PODHEL, AR BIIBKTALI IR
. ZOGEEBFEN—BRFEEROL L IIEBELADT
IS BUERATIC X 5. MR 30 @ H-400 X 400 X
13 X 21 OEH* Fig. 10 O ELAET ol s b 0 1o
FE)FEBOBITERO—8% Fig. 11 12R73$Y. X
¥ p= P/P,, P,= Ao, TR OBRKREH KT 5
H, e= epar/n (X 10%), €pue: BB AT — 2 ¥ M
ECTOEMABNBREATH . 72, Hh, iz
NENEBERE— A+ M,(BHODLE) BXUM,
XIS A M R DL 6, CTEATILLTHS. B
FEDORAEME I Table 2 D X 5 (23R 5E L 7=,

Y75-A" R OB VG E THOSMEMEIE Y75-A
128 L. Fig. 11 245 LMH DK E WIES R
WA IE LIRS BRI - Tws, Jhit
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SS41 3.1 4.5 0.70 12 120
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Fig. 13. Equilibrium of buckled flange.
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Fig. 14. Rigid frame examined in this study.
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