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Synopsis:
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Kawasaki Steel Group developed steel materials, construction methods, and various building material products, because
the Building Standard Law of Japan was revised in June, 2000, and various structure- and fire-resistance-related standard
systems were reviewed. As a result, the product lineup that adapted itself to the revised law has been expanded.
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**Ceq (0) = C+ Mn/6 + Si/24 + Ni/40 + Cr/5 + Mo/4 + V/14
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Table 1 Steel materials for main structural parts

Design standard
Steel materials and quality strength (N/mm?)
t=40 | 40<t=75 | 75<t=100
JISG 3101 SS400
JIS G 3106 SM400A, SM400B, SM400C
115G 3114 SMA400AW, SMA400AP, SMA400BW,
SMA400BP, SMA400CW, SMA400CP
JISG 3136 SN400A, SN400B, SN400C
JIS G 3446 STK400 235 215
JISG 3475 STKN400W, STKN400B
JIS G 3466 STKR400
JISG 3138 SNR400A, SNR400B
JISG 3353 SWH400
JIS G 3350 SSC400
Steel JIS G 3101 S5490 275 255
materials 115G 3106 SM490A, SM490B, SM490C, SM490YA,
structure SM490YB
115G 3114 SMA490AW, SMA490AP, SMA490BW,
SMA490BP, SMA490CW, SMA490CP
JISG 3136 SN490B, SN490C 325 295
Carbon JIS G 3446 STK490
steel JIS G 3466 STKR490
JIS G 3475 STKN490B
JISG 3138 SNR490B
JIS G 3106 SM520B, SM520C 355 335 325
JIS G 3101 SS540 375 — —
SDPIT 205 — —
TS G 3352 SDP2, SDP2G, SDP3 235 — —
Surface as forged 185
Finish (4.6, 4.8) 240
Bolt JISB1051 Finish (5.6, 5.8) 300
Finish (6.8) 420
Rivet 235
JIS G 5101 SC480
JIS G 5102 235
Cast JI5 G 5201 SCW410, SCW410CF
steel JIS G 5102
11SG 5201 SCW480, SCW480CF 275
JIS G 5201 SCW490CF 315
Cast iron 150
Steel SUS304A, SUS316A 235
Stainless materials JIS G 4321 SUS304N2A 325
steel Cast steel JISG5121 SCS13AA-CF 235
Bolt JISB 1054 A2-50 210
JISG 3112
Round bar JISG 3117 SR235, SRR235 235
JISG 3112 SR295 295
JISG 3117 SDR235 235
Deformed steel bar JISG 3112 SD295A, SD295B 295
JISG 3112 SD345 345
JISG 3112 SD390 390
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***Pey (0) = C + Si/30 + Mn/20 + Cu/20 + Ni/60 + Cr/20 + Mo/15
+V/10 + 5B
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Table 2 Necessary specifications for authorization of Minister of Land, Infrastructure and Transport

Necessary specifications Related JIS
Chemical C 5L Mn B'S ﬁg 8 8@%
emical

composition L . JISG 1211

General Element which is necessary for peculiar performance etc.,

steel . - -

materials Upper limit value and bottom value of yield point or 0.20 offset strength JIS G 0404
Mechanical Yield ratio JISZ 2201
property Tensile strength JISZ 2241

. etc.,

Elongation
JISG 0417
Steel Chemical Ceq or P JISG 0321
: composition

materials t o JIsG1211

for etc.,

welding
Impact Charpy V-notch absorbed ener: NS Z 2202
test by gy JISZ 2242
Table 3 Specification of authorization steel material #1
Chemical composition (0 ) Max. Mechanical property (Min./Max.)
Charpy
Number Steel Thickness P or Thuru- V-notch
of Standard 0.20 TS YR El thickness absorved
authorization grade (mm) C|Si|Mn| P | S | N |Ceq|Pu| offset , 0) tensile
N/mm?) | (O) . energy
strength (Specimen) | property 3
(N/mm?) @ | Min/
(at 0°C)
19=t= 40 0.4410.28
Sen 24 1906 SA440B 0.030 (1\?3/ » —
Miniatry 590 N/mm? 40<£=100 0.47(030 '

CT‘(’)‘:[S};‘L‘I%&“ for 0.18]0.55|1.60 0.008| — 440/540 | 590/740 | /80 /47

Htsu Duilding 19=t= 40 0.44]0.28

. 567
¢ SA440C 0.020 26/ 25/ (Ave.)
(No. 5) 15/ (each)
40 < t=100 0.47(0.30
40<t= 50 0.18 0.38]0.24 21/
MAC325B 0.55]1.60(0.030| 0.015 No. 1A) —
50 <¢=100 [0.20 0.400.26 (No. 1)
325/445 | 490/610 | /80
Dec. 24, 1994 40<t= 50 |0.18 0.38/0.24 23/ 25/(Ave))

Ministry TMCP MAC325C 0.55[1.60|0.020 | 0.008 No. 4) 15/ (cach)
Construction steel for 50 <t=100 |0.20 o 0.4010.26 ) /27
TOu—Jyu-Shi— building 40<t= 50 0.40(0.26 19 /

Hatsu structure MAC355B 0.20]0.55]1.60|0.030| 0.015 No. 1A) —
No. 603 50 <t =100 0.42(0.27 (No. 14)
0<1= 50 010026 355/475 | 520/640 | /80
= g - 21/ 25/ (Ave.)
MAC355C 50=1=100 0.20[0.55|1.60 | 0.020 | 0.008 oizlozr (No. 4) 15/ (cach)
40<t= 50 |0.18 0.38]0.24 21/
RT325B 0.55]1.60(0.030| 0.015 No. 1A) —
50 <¢=100 [0.20 0.40/0.26 (No. 1)
May 25, 1999 20<t= 50 1018 0381024 325/445 | 490/610 | /80

Ministry T™MCP RT325C = “10.55|1.60|0.020 0.008 Sl B | By ave)

d heavy H- 50 <t=100 |0.20 0.40(0.26 (No. 4) 5/ (each)
Construction h f 27
TouJyuShi- | Shapesfor = - X /

M building 40<t= 50 0.4010.26 19/
Hatsu structue | RT355B 0.200.55|1.60{0.030| 0.015 No. LA -
No. 197 50 <t=100 0.42/0.27 (No. 14)
0<1= 50 020026 355/475 | 520/640 | /80
= N . . 21/ 25/ (Ave.)
RT355C 50<7=100 0.20|0.55|1.60|0.020 | 0.008 022l0z7 (No. 4) 15/ (each)
Mar. 29. 1996 6=t< 12 295/ — —
EII\Z' "t Cold steel [ 23/
Congt]rllslcrtsi]on square (No. 5)
Tou-Jyu-Shi pipes for BCR295 12=t= 16 [0.20|0.35|1.40|0.0300.015|0.006 | 0.36 | 0.26 400/550 —
Sl building
II\rll(z)it%us structure 295/445 /90 o /27
16<t= 22 (No. 5)
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0000JISG3321 00 550 000000000 DOO0OO0DOO
O000oo00o0oo00oooOoooDoooosSG3317o0ooog
s 0O00OOO0OO0OOoooOo0oooooooooOoobooobooboooooo
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Table 4 Specification of authorization steel material #2

Chemical composition (0) Max. Mechanical property (Min./Max.)
Cha
Number . YP or Thuru- V-no?;i;
Steel Thickness 0.20 El thickness
of Standard : TS YR absorved
i grade (mm) C|Si|Mn| P S N |Ceq|Pcy| offset a) tensile
authorization (N/mm?) |(O) energy
strength (Specimen) property 7 Min
. .
(N/mm?) @) @t 0°C)
N% ‘is t2r000 Lowyield | RF100 6=¢=50 |0.01|0.03]0.20|0.025|0.015(0.006|0.36|0.26| 80/120 | 200/300 | /60 (1\?3/ 5 27/
y strength
Construction
Tou-Jyu-Shi- steel for —
Hzi:u building 10/
No. 736 structure RF225 6=¢t=50 {0.10[0.05|0.50(0.025|0.015|0.006 |0.36|0.26 | 205/245 | 300/400 | /80 (No. 5) 27/
Nov. 8, 2000
Ministry
Construction | Low yield g 254 = ¢ =426.0 . . . 50/ _
Tou-Jyu-Shi- strength RF100-S 93=¢=55 0.01{0.03]0.20| 0.025 | 0.015|0.006 |0.36 {0.26 | 80/120 | 200/280 | /60 (No. 11 or 12) 27/
Hatsu steel pipe
No. 735 for
building
structure
Mar. 18, 2002 254 =¢=4260 - 35/
MSTL-0080 RF225-S A5 =t=40 0.10]0.05/0.50|0.025| 0.015 | 0.006 | 0.36 | 0.26 | 205/245 | 300/400 | /80 (No. 11 or 13) — 27/
40<t=50 |0.18 0.38/0.24 23/
KTP325 0.55]1.60{0.020| 0.008 | 0.006 325/445 | 490/640 | /85 . 27/
Dec. 21, 2001 Steal 50 <t=80 |0.20 0.40|0.26 (No. 12 or 4)
ee
MSTL0056 |\ b or 40<t=50 0.40{0.26 23/
MSTL-0057 o KTP355 0.2010.55]1.601 0.020 | 0.008 | 0.006 355/505 | 520/670 | /85 — 27/
building 50 < t= 80 0.4210.27 (No. 12 or 4)
MSTL-0058 i\ cture — i
MSTIL-0059 19<t=40 0.4410.28 23/
KTP440 0.18]0.55|1.60{ 0.020| 0.008 | 0.006 440/590 | 590/740 | /85 47/
40<t=80 0.470.30 (No. 12 or 4)
KGZAH400 | 12=t=4.5
Hot-dip 18/
Zinc —50 0.36]0.26 | 295/400 /400 /90 (No. 5) 7/
aluminium | KGZAC400 |0.25=¢=2.3 (10 X 2.5mm)
Dec. 21, 2001 alloy- 14/
MSTL0066 | coated 0.4011.20/1.700.200 0.040 | — ~  |0x50mm)
steel for | KGZAH490 | 1.2=t=45 22/
building 16/ (10 X 7.5 mm)
structure 0.4410.29| 365/485 /490 /95 (No. 5)
KGZAC490 | 0.25=t=23
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Table 5 JISZ 3312, Specification of mechanical properties

Mechanical property (Min./Max.)
Charpy
Wire YP or V-notch
Standard grade 0.20 offset TS El absorved
strength (N/mm?) @) energy
(N/mm?)
Temp. (°C) J
YGWi1 390/ 490/ 0 47/
YGW15 —-20
JISZ 3312 22/
YGW18 430/ 540/ 0 47/
YGW19 -20

Table 6 Combination of steel and wire, welding condition for
performance of deposit metal

Heat Interpass Steel grade
(151 f);;) t?%" 400N/mm? | 490N/mm? | 520 N/mm?
150 20 0150 YGW11. 15
YGWIL 15 | ygwis 19 | YGWI18, 19
150 30 0 250 YGWIS, 19 GW18, 19
1500 40 0350 YGW18, 19 —

KTP3550 KTP440 00 00 O00O0O0O0O0DO0O0 FOOOOOOOO
0 O KTP3250 KTP355 0 MAC3250 MAC355 0 0O O O O KTP440 O
SA4400 FOODODO
222 00000DO00DO0OOO FO

Do0e6e700000 14640000000000000D0O0O0ODBO
oooooooooooooooooooooooooooooo
oopoooyISOoooooyISo JISoooooooouooog
JISZ 331200 00000000000000000000O0
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Table 7 Welding method of authorization steel

Welding Method
MAG | SAW | ESW

Guideline

Standard for welding

ERW

590 N/mm? steel
for building structure

TMCP steel
for building structure

e} e} o —_ o

TMCP heavy H-shapes | o — — — o

Cold steel square pipes
for building structure

Low yield
strength steel o — — — _
for building structure

Low yield
strength steel pipe o — — — —
for building structure

Steel tubes
for building structure

Hot-dip zinc —50
aluminium alloy-
coated steel
for building structure

223 00000 FO

jso0o0oooooooooooooooDon0 FOO 1100
000odoooooooooooooooooooooooooon
ooo0oooOooooOoooooOooooo JISoooo YpoO
00009 00000000000 DOsSs4000 SM490 O
MAC325 0 000 Table 8 0 0 00 MAC325 0 SS400 0 SM490 O
Dooooo0o0o0ooOoO0OMAC32 000000 FOO 1120
1140000000000Table 9 0000000000 DOODOO
ODYPOODODOOODDOOOODOOOO x3s00000000000
O00000000000P0MAC3250 FOO 11501170000
0ooooJiIsoo0oo FOO 11 0000000000000
0o00oo0o0ooO0o0oooO0o0oooO0O0 FOO 1100000
poooooooOoooOooOOOO0O00O0O0DOOOOOOO0 YP
0000 100N/mm? 000 SA440 0000000000 FOO
108000000 11 00000000000000SA440000
KTP440 OO 0O 0000000 FOO 105000000000
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Table 8 Statistical data of YP for MAC325 (Unit N/mm?)

YP min Average Standard Number of
Steel Thickness Specification of YP deviation B=1©) - 111))/6) specimen
grades (mm) a (m) () ’ N)
@ (&)
MAC325 40 <t =100 325 373.7 18.8 0.86 187
S$5400, SM400 6<t= 40 235 273.6 35.6 0.424 5605
SM490 t= 40 325 361.9 34.4 0.128 3773

Table 9 Statistical data of YP for MAC325 estimated by standard
YP range (Unit N/mm?)

Steel Thickness Average of YP gta{ldgrd
% eviation B
grades (mm) (m) (8)**
MAC325 | 40<¢=100 385 20 1.375

*The mean of a standard range. YP range is 120 N/mm?.
**+3 g to be equal in max. of YP.

Table 10 Authorized methods of construction

Number Method Authorization
of of steel material
authorization construction No. Standard
Ministry construction Mechanical
Hyou-Jyu-Shi-Hatsu KT truss 1\1/\[/?1{’/[?%9%%072 joint for
No. 4 KT truss
Aug. 10, 1999 Hysteritic
Ministry construction | damper panel
Tou-Jyu-Shi-Hatsu of low yield - -
No. 69 strength steel
Feb. 27, 1990
Ministry construction | Super wing
Tou-Jyu-Shi-Hatsu | (Truss girder) - -
No. 81
Sep. 7, 1998
Ministry construction May 7, 2002 | River Bon
Tou-Jyu-Shi-Hatsu MSRB-9003 1275
No. 395 High strength
shear
May. 24, 2000 reinforcement
Ministry construction May 7, 2002 | River Bon
Tou-Jyu-Shi-Hatsu MSRB-9007 785
No. 201
Sep. 13, 1993 .
Ministry construction High strengt h May 7, 2002 | River Bon
Tou-Jyu-Shi-Hatsu ,opening MSRB-9006 1275
No. 465 reinforcement
May. 29, 2000
Ministry construction | Building for
Tou-Jyu-Shi-Hatsu mobile car
No. 105 park using fire - -
Tou-Jyu-Shi-Hatsu resistant steel
No. 45
Feb. 15, 1995
Ministry construction Drill pile
Tou-Jyu-Shi-Hatsu method - -
No. 49
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Photo 1 Building for mobile car park using fire resistant steel

gobooooooooooooooooobooboooooooogoo
ooooooooOoOoOoO0OO0OO0OO0OO0O0OO0 BOOOOOOOOOO
goboooooboooooooooooboooobooooooooboo
oooooooooooooo

000000 3800000000FROOOOO0O0O0O0O0OO
(Photo 1) J00OU0OO 10800 30 100000000000
020000 50 3100NFNN—99270 0000000000000
gobooooooooooobooooobooooo

(1) DO0ODO0OO0OOOOOOODOUOUOO0ODOODOOOOO

ooooooo
(2) D0O0O0O0OOOOODOOOODOOOO BOOOOOOOO
gooooopoopoopoooooopooooooooooo
(3) D0O0O0OO0O0OO0OO0ODOUOUO0OOODOOOOUOOO
0ooooooooooooooogn
(4) D0OD0O0OUOOOOUDOOOOUDOOOODDOOO BOOOO
0o00ooooooooooooooo
(5) ODOOUODOOUOUDOOOO0ODOOOUDOOOOOOOOO
gooooo
ooooooooooooooooooooooooooDooono
gooooobOoboooomomooooooomoooo
oooooooow70000000000C0DOOO0ODOO

4 0000

20000 60000000 DOOOOOOOOOOOOOOOO
000o0ooooooooooooooooooooooooon
0d0oooooooooooooooooooooooooooo
000ooooooooooopoooopoopoooo

ooooooooooooooooooooooooooDoooo
gdooooooooooooooooooooooooooo

00oooooooooooooooooooooooooooo
gooooboooooooooooboobooooooobooooooon
goooo

goooooo

1) 00000000MO000000000(1995)5

2) DOO00O0OOOO0O0oOOOO0OO0OOO0O0DOOmMOmOoooOonDn
000D20100000000000000000003(2001)3

3 000000000000 00000JASS6e 00000 (199)2

4 00000000000D0000O0000000(199%)2

5 D00DMUOODOO0ooDO TMCPOO HOO RT3250RT355 000

0150

000 M (19995
6 00000C0CODO00O000C0O0OO0O000ODOOO0O (1990)20
204-207
7 00000000000000000000000 (1998)100 117-118
8 00000000O0O0O0O0OOOOOOOD 20010 (2002)3, 507-508

000000 Vol. 34 No. 4 2002



