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Overview and Application of Steel Materials for High-Rise Building
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Abstract:

JFE Steel has been producing plates, wide flange H-shapes and pipes by applying thermo-mechanical control

process (TMCP) technology using the most advanced on-line accelerated cooling system in order to meet

customers’ needs while considering various design methods and construction technologies for high-rise buildings.

This paper introduces the overview and application of representative JFE Steel’s steel products for high-rise

building.
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Table 1 Chemical compositions of HBL385
(mass%)
Thickness C Si Mn P S Ceq Peoy*
19=¢=50 =0.40 =0.26
HBL385B =0.20 =0.55 =1.60 =0.030 =0.015
50<¢=100 =0.42 =0.27
19=¢=50 =0.40 =0.26
HBL385C =0.20 =0.55 =1.60 =0.020 =0.008

50<¢=100 =0.42 =0.27
Coq = C+85i/24+Mn/6+Ni/40+Cr/5+Mo/4+V/14
Pey = C+8Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo+/15+V/10+ 5B
*ZWMEAMOMEILL 5T, Poy & CQ OIUD Y ICHEAT 5T LHTE S,
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Table 2 Mechanical properties of HBL385
. YP TS YR El VEyc RA,
Thickness (N/mm?) (N/mm?) (%) (%) g) (%)
HBL385B 26 0y —
= <5
== — — = =
BL3sSC 19=/=100 385-505 550-670 =80 220 (1< 50y =70 =25(Ave.)
=15(each)

YR: Yield ratio
*JIS No. 5,

YP: Yield point TS: Tensile strength

RA;: Reduction of area in Z-direction **JIS No. 4
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El: Elongation

VE-c: Charpy absorbed energy at 0°C
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Table 3 Maximum member section

Original design Interchange
BOX [0-600 X 70 “TMC325” [3-600 X 60 “HBL385”
H-shape H-612 X 520 X 70 X 80 “TMC325” H-592 X 510 X 60 X 70 “HBL385”
Pipe (CFT) O-1200 X 50 “TMC325” O-1200 X 40 “HBL385”
Beam (H-shape) H-1500 X 400 X 16 X 40 “SN490” H-1500 X 400 X 16 X 32 “HBL385”

JFE #3# No. 21 (2008 4£ 8 1)
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Table 4 Quantity of steel as a result of trying to design
(unit:t)
Quantity Original  Case 1 Case 2 Case 3 Case 4
of Steel &
Total 9 607 9194 9356 8943 9190
(100%)  (96%)  (97%)  (93%)  (96%)
Columns 3 881 3881 3630 3630 3630
(100%)  (100%)  (94%)  (94%)  (94%)
Beams 4190 3777 4190 3777 4024
(100%)  (90%)  (100%)  (90%)  (96%)
Others 1535 1535 1535 1535 1535
(100%)  (100%)  (100%)  (100%)  (100%)
*k5 AEHEREO—XKEHFREL
Table 5 Primary natural period as a result of trying to design
(unit:s)
Natural period | Original Casel Case2 Case3 Case4
X direction 3.14 3.23 3.15 3.24 3.19
Y direction 3.02 3.09 3.03 3.11 3.08
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Table 6 Chemical compositions of SA440 plates 80 mm in thickness

(mass%)
C Si Mn P S Ceq Pcy
Conventional
0.13 0.25 1.44 0.012 0.002 0.45 0.24
SA440C
‘ Spec. =0.18 =0.55 =1.60 =0.020 =0.008 =047 =0.30
Developed
0.09 0.25 1.5 0.01 0.002 0.46 0.2
SA440C-U
‘ Spec. =0.12 =0.55 =1.60 =0.020 =0.008 =047 =0.22

Coq = C+8i/24+Mn/6+Ni/40+Cr/5+Mo/4+V/14

FH2 HAOANELT 1T
Photo 2 Shin-Marunouchi Building

RAR1000k]/em I2d 7% 2 KABGEHTH Y, 455 7% 5
%0t S SR TIRE GRS (HAZ) OPEA5 L <
LT %,

JFE A F— )V ClE, KA B 2000 ZE50 00 1 00 LB Al
[JFE EWELJ® % 38 U 7= HAZ SPESIA % BI% L C & 72,
[JFE EWEL] 1%, (1) Super-OLAC % if H L 7= & K JiE
TMCP #4712 & 2Kk F Y (K Cog) 1k, (2) THli 55
TiN 12X % y fififk, (3) ~A 7u7uf = 7l
£ % y RINHLEREIE, (4) WESED SO BIKHEFHL
72y KINARER B O 4 DOHMEREZ A SR DOTH
bo BESEHMA & L Tld, HBL325-E, HBL355-E, HBL
385-E, SAMOED T4 v 7 v 7 (BT KREDE &
[JFE EWEL] 2SN TWA I L2 ERT 5,) &M
ftLTws % choid, EbRlARREY G L2
HBL325~385 3 X (N SA440 D &#HE Zhi L L, S5 I
BHRFETLE Y vV E—IN T ROV F — 2 FHL L -8
Thbo T TR LM Z RS,

F 72, BERTIECOWTIE, % OKRABISEN KL
MBS R WE &E WRTHREUETH Y, FUFESENGTO
WD EETH Do SAA40-E ICDOWTIE, BiIED & e T8
SA440B-U, SA440C-U & & oG T %A 3 51K Pou

JFE #3# No. 21 (2008 4£ 8 1)

Py = C+8Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo+/15+V/10+ 5B

%7 JFE EWELSER & A\ /= 8 F O A 1B

Table 7 Mechanical properties of steel plates and welded
joints with JFE EWEL.80mm in thickness

Base material
Grade YP TS YR El* | VEyc
(N/mm?) | N'mm?) | (%) (%) )
HBL325-E | 325-445 | 490-610 | =80 =21 =27
HBL355-E | 355-475 | 520-640 | =80 =21 =27
HBL385-E | 385-505 | 550-670 | =80 =20 | =70
SA440-E | 440-540 | 590-740 | =80 =20 | =47

YP: Yield point
El: Elongation

*JIS No. 4

TS: Tensile strength
VE:c: Charpy absorbed energy at 0°C
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Tensile test
Grade YP TS YR El* VEgc
(N/mm?) | (N/mm?) | (%) (%) @)
P-325 | 325-475 | 490-610 | =85 =23 =27
P-355 | 355-505 | 520-640 | =85 =21 =27
P-385 | 385-535 | 550-670 | =85 =191 oy
= =21 =
P-440 | 440-590 | 590-740 | =85 =20 =47

YP: Yield point TS: Tensile strength YR: Yield ratio
El: Elongation VE-c: Charpy absorbed energy at 0°C
* JIS No. 12A, No. 12B, or No. 4

[ ] Fillet size: 13 mm  [_] Fillet size: 10 mm
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Fig.5 Energy dissipative brace
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Table 10 Mechanical properties of low yield strength steel
Tensile test

Plate

Grade /Pipe YS TS YR El* VEqc

(N/mm?) (N/mm?) (%) (%) @)

JFE-LY'100 Pl 80-120 200-300 =60 =50 =27
e ate

JFE-LY225 205-245 300-400 =80 =40 =27

JFE-LY'100S b 80-120 200-300 =60 =50 =27
—_— ipe

JFE-LY225S P 205-245 300-400 =80 =35 =27

YP: Yield point TS: Tensile strength YR: Yield ratio El: Elongation VE:c: Charpy absorbed energy at 0°C *JIS No. 5

JFE #3# No. 21 (2008 4£ 8 1)
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