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Abstract:

O Steel products play an important role as construction materials by taking advantage of a number of outstanding features,

which include easy formability, high strength combined with high earthquake resistance based on excellent plastic

deformation performance, recyclability and so forth. This paper describes an outline of representative new construction

products and JFE Steel’s approach to product development based on trends and needs in the social environment.
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Photo 2 H-shaped steel sheet pile (K-domeru)
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Photo 3 Jointed element structure-shaped steel (Jointed
element structure method)
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Photo 4  Strutted frame quay-wall structure

Photo 5  Steel sheet pile joints with polymer seals swelled
with water
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(1) L-T type (2) P-P type (3) P-T type

Fig.5 Type of steel pipe sheet pile joint

Photo 6 T-P joints of steel pipe sheet pile with mortar
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Photo 8 Inner pile excavation method of steel pipe (King
method)
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Fig.9 Concept of the developed HBL385
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Fig.10 Concept of improvement technology in HAZ tough-
ness for high heat input welding
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Fig.11 Corrosion loss of R410DH and SS400 steels after one
year field exposure test
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Table 1 Rectangular hollow section columns

Process Grade ¥s s YS | vEo
(N/mm?)[(N/mm?)| (%) | ()
295- 400-
Cold roll BCR295 445 550 =90 | 27=
235- 400-
BCP235 355 510 =80 27=
BCp32s | 323 | 490 H<go| 27=
445 610
Cold press 325 290
- N -
BCP325T 445 610 =80 | 70=
440- 590- | -~ 47=
JPC440 540 740 =30 (—40°C)
STKR400-SH| 245= | 400= - —
Seamless
STKR490-SH| 325= | 490= — -

“IFlat position, *?Flat and corner positions,
YS : Yield strength, TS : Tensile strength,
YR :Yield ratio, VE, : Charpy absorbed energy at 0°C
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40N/mm’00000000
OBCROBCPOOOOOODOOOOOOODOOOOOO
00000000000000000000000000
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0000000000000000000000000
BCP325T0 000000000000 OOOOOOO0
0000000000000000000000 70J0
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0000000000000000000000000
500 N/mm’000000000000JPC4400” 000
0DO00OO0O0BCP325TOOOOOONOONOOODODODDO
0000000000000000000000000
Table 200000000Fig 130000000000
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Table 2 Test results of bending test

Column size Rank D/t | (ex. My)/(cal. M) | (ex. M,)/(cal. M)
0 -600x19 FC 31.6 1.02 1.20
0 -600X25 FB 24.0 1.02 1.40
0 -600x40 FA 15.0 1.02 1.49
100 ] :I T F T T T T T

90 ' P .

70 FB =

60 B : .‘_

40 - FC : =400 T

30 ! A Ak -

20 | =19 12 g

. S

10 O .
0 1 i 1 L 1 1 1 1 1

0 02 04 06 08 1 12 14 16 18 2

l/a

Fig.13

Relationship between diameter-width ratio and
cumulative ductility factor
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Fig.12 Relation between Charpy impact value and temperature for BCP325T column at flat and corner positions
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Table 3 Mechanical properties of tubular column

Ys TS YR VE,
Grade (N/mm?) | (Nmmd) | (%) )
P-325B,C | 325475 | 490-610 | =85 27=
P-355B,C | 355-505 | 520-640 | =85 27=
P-385B,C | 385-535 | 550-700 | =85 70=
P-440B,C | 440590 | 590-740 | =85 47=

100
N 1 T . ---
80 s ——— - —
_ I ‘. _
S 4 (;—é"g—
z 10 8 < %
VA Y/
> 1 / -
(o]
60 O :UOE
I O: Cold BB
50 - Cold PB4+SR
| A : Warm PB
40

0.000 0.050 0.100 0.150 0.200

t/D
PB : Press bend

Fig.14 Influence of tube forming on yield ratio
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Table 4 Specification of HBL-JH325/355

Chemical composition (mass%) Mechanical property
c P Thru-
Specification c si | M p S e o YS TS YR El thicknfess vE,
0 0 5 NS 0 reduction
) | @6 | Nmm) | Nmm) | ) | ) | faeann] @)
<t= = = =
HBL-JH325B 40<1=501 0.18 =0.55|=1.60[=0.030[=0.015 =0.38/=0.24 2= -
50<t 0.20 =0.40|=0.26| 325- 490- No.1A
— =80 0 | 27=
40<t=50 | 0.18 =0.38[=0.24| 445 610 23= 25=
HBL-JH325C =0.55|=1.60|=0.020|=0.008 —
50<t 0.20 =0.40[ =0.26 Nod | 15=
40<r=50 = = 19=
HBL-JH355B 0.20 [=0.55|=1.60[=0.030|=0.015 =0.401=0.26 ? -
50<t¢ =0.42[(=0.27| 1355 520- No.1A
=80 o 27=
40<t=50 =0.40(=0.26| 475 640 21= 25=""
HBL-JH355C 0.20 |=0.55{=1.60[=0.020{=0.008 0
50<¢ =0.42=0.27 No4 | 15=

" Average for three pieces, “?For each test value,

Pcv = C+8i/30 + (Mn + Cu + Cr)/20 + Mo/15 + Ni/60 + V/10 + 5B,

VE, : Charpy absorbed energy at 0°C

Fig.17 Rolling method of breakdown mill
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Fig.18 Relation between moment of inertia and cross section
area for Super HISLEND-H
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El : Elongation,
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Fig.19 Inside dimensions of heavy wide flange H-shapes

Table 5 Structural performance and weight of column

. . Rectanguler | 700X500 500500
Nominal size . . . . .
hollow section | nominal size | nominal size
Displacement | X-direction 41.09 42.08 43.77
(cm) Y-direction 40.51 39.70 41.88
Weight of column (%) 100 99 98
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Table 6 Mechanical properties of HBL-H385

Grade

YS
(N/mm’)

TS
(N/mm’)

YR
(%)

vE,

)

C

©q

(%)

PCM
(%)

HBL-H385B

385-505

550-670

=80

=70

=0.44

=0.29

SN490B

325-445

490-610

=80

=27

=0.44

=0.29

Table 7 Charpy impact test result of CO2 welded joint

Test vE, (J)
position Each Average
134
Weld
m;al 170 163
183
213
Bond 179 183
159
234
+Bl°nd 228 231
mm 232
225
+B3°nd 241 238
mm 249
O (kN)

R (%rad)

—800

Fig.20 Relation between bending load and displacement for
SRC column under axial load
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Table 8 Mechanical properties of steel plates and seamless
pipes with low yield strength

Grade YS , TS , YR El

(N/mm?) | (N/mm®) (%) (%)
JFE-LY100[ 100x20 | 200-300 =60 =50
Plate  [JFE-LY160| 160+20 | 220-320 =80 =45
JFE-LY225( 225+20 | 300-400 =80 =40
Seamless | RF100-S | 10020 | 200-280 =60 =50
pipe RF225-S | 225+20 | 300-400 =80 =35

(b) Flat-bar type

Fig.21 Type of brace damper
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Fig.22 Relations between non-dimensional axial load and displacement for buckling restrained and steel tube braces
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Fig.23 Schematic of earthquake resistant joint

M 7w/ ]
SRRy imm e i1/1/78

-12 -8 -4 0 4 8 12 -12-8 -4 0 4 8 12
81, 8/,
(a) General bracket system (b) TIB

Fig.24 Comparison in hysteresis curve for two different type
of earthquake resistant joint
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Fig.25 Outline of pile to column direct connection
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Fig.26 Q-6 relation of specimen
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Fig.27 Products made from slag for off-shore construction and coastal environmental improvement
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