QRN

Bl %

2ok ot

5 420 75 (2023)

BN BHICEIdI—FRZa— I IICEIT 1=
SHEEESAT & F AT O PIEEME

Nippon Steel Corporation’s Construction Products and Technologies

for Carbon Neutral Buildings and Infrastructures
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Abstract

Steel products offer extremely high recyclability and the highest strength to weight ratio of any
building material. These characteristics also have a huge potential to mitigate CO, emission in
building and infrastructure construction. Pursuing the best combination of high strength/
performance steel products and their engineering design technologies as well as innovative processes
of steel production could provide a solution for carbon neutral building and infrastructure
construction.
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Roadmap of reduction measures for CO, emissions

BRI B W TIEE TRV =5, BT R
F—DBAIKE Vo T EHERSIC BT AR Iz, B
LI BT B TR, BERCEM ORIERR b &0 724
TIAF == EEOCo, il E 2 ItE, HIRHEES
Z=ANEEoTD, 29 LcEfoh, bl LzHAR
BP0 M Z CNFERIZINA T, BATOHM - A3,
IZBWTH CO, FHUEDRIR, &5IZIXHARBAME DR
PERESHAT & R 12 & 2 S5 o Cco, PR E A~
DEBDRKDON D, AETIE, HABEKOKM - 257
BURIZE D CNIZIT 7Bl R & L C, il o Co,
PR 28 L 72 H AR O S iR, - RIS o
REMER B D, BEC, SRR T 7 - & x> ML ORGY
B E L COFEHOMY A %o

2. SHBRIZDY Y1 7 Ik £ CO PEH RS

PRERSLAE, RIZEEN A Ty T LTH SR, 13
EAEDRKID DRI SN TRIREFR AL, MI2Th
MECLIERFAASNLIFZME L THOZO—-XFL—T1)
YA I NVEREL T0b. HEoT, SRIHEGOT A 7491
TNV BNTYHA 7 IVIEART 5 THY, €D A 7 )
B B EM R SIS B W TEE T AR5 IS0 20915,
JIS Q20915 THMALENT VS, 72, ZOFHEEIHEN
VA 7 Vah e ZE UL, S B b B AT
ZEEAMIC 72 20 & OB IEDWCTENE X7 H AL k5
mmOIRERNF A AEOPEFEHALIL, 1SO 14025 HAE 12
WL 7-88 8555 ~N )L Td 5 EPD (Environmental Product
Declaration) TH AL L) — 72X o TRENTWSEY,
CAUS &) HARBEER OSBRI BLL 0) HA Z7 VRR A SO L
PP AL R, SR8 2 R L 7o REEY o CO, R EET
Mg % Z EASHHEIC > TV o

HARBERIL 2019 F L) 23 — 7O R HEDTEY,
BEOBESHIE 41 4 (HARZEGE GO 8 FEI T S) (20
2%, COFSMBEMOTI) — 7124, EIFHRIME~ R

®1 CO, HriEEr

CO, emissions intensity

CO, intensity (ton-CO,/ton)
. JISF (2018)
Materials - - MOE
Including Without
. . Database ®
recycling recycling
Steel shapes 0.874 1.618
Steel plates 0.857 2.110 -
Steel bars 0.753 1.541
Ready mixed concrete - - 0.134
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RO CO, FEMEHIM OB T OB 2GR & 742 0 5
5o REITIIHBHBEORZITEVORZEKIZBITS
CO, HFtEZRE L, HARBE D - B2 X5 COo, HEH
BHIRC T 22 5 E N5, R 2 ICHEN ROEY
PR A TR o MORTE TOVIZ SRR 879 m?, HEIRTHIFE 7030
m? OHE S FEETHBITE L THY, k5 ITRENS
et T 4 AE TN R FEICBTORFHERIES T 5 &
IFEFIENBDOTH L9, X2 12HHERFIHX B L O
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UHEETH Do MEIEIRAIL, AR 7L AR AT
(BCP325B), FEIEMEHIZSH (SN400B, SN490B), FEAfIL
IAl#z T A BB (SKK490) Th %o
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K2 BEUHE
Details of the studied office building
Location Tokyo
Use Office
Structure Steel MRF structure
Commercial zone,
Area . .
Fire protection zone
Number of stories 8-story
Site area 1125.60m?
Building area 879.75m?
Total floor area 7030.57 m?
Typical floor area 879.75m?
Building height 30.6m (PH32.9m)
Floor Granite
Finishing . Aluminum curtain wall,
. Cladding K
material Extraction molded cement panel
Roof Asphalt waterproofing layer

33,600

#6,0006,000— 9,000 6,000+ 6,000?

=0 Y5

Y4

Y3

24,600 )
6,000 , 6,000 ,6,000 ,6,000

Column
and pile
location

Y2

=2 Y1
X6

X1 X2 Unit: mm

2 FEK, - kB9
Typical floor plan and column locationbased on reference)

X3 X4 X5
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BUEIZAR L PR R SCHE 9) 2212 0.025ton-CO,/ton, it
LR CO, FEHE LSRR 10) 1255 & 0.037ton-CO,/m* &
e L 720
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THbo
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RETTIIAGERIERE QO BBRER 2B 5 co, HitE
WZOWTOREB ZAA /T %o EHAHA T, 2013
- ~2016 FEINET A TH A 2 V& E L7 CO, ELmD5E
EILBETEORIICIY MlA, NS ORREHEED
DTV D, RIEFEDRMNER X ERKDT A 7
A7 VARl L7z bk FHREEOTFE & (%) (DL
T, FHIE) TIE, MEHEHERIEIC BT G REHE T O
BFRIZOWT, LN Co, HrliEo#iE L HikizoWnT
ERENTWES,

FK3IZ, FHIEOBFHERTEH L. WHEh 6L
L, BREBREEONS ET RCERMOILTETHY,
HYE AL - SCHL (BE T > 2 — ML) - SE Vv M Lt
AV ML - BT BB - [ERHLO 5 TEDSIE SN T 5,
FIIRT LK LEOREIC LY &ET R, BEERS
Bt - REDS R, ERELTEBET—F 7O A X
bERL % CO, PEHEORES REPIL, G ORI S
THETETOEBLOFEZBAE—XTH), HRIEH1
HnThb, EHEER A IRT, 5 Tkl bEMICH
k9% CO, HEHEAH 9 B ERFa o5, F5]& TIIk
BLaho CO, HEHEHAL E LT 0.799ton-CO,/ton Z I L T
BY, THIIBITRLEZVTA 7 V2 E B L2 REAIE
<, VA7 VEIECTORMB LML CHMERVEE 2

6,000
@ Fabrication and construction
B Steel (foundation) 5,101
O Others (building)
O Concrete (building)
@ Steel (building)
8“ 4,000 gaprication
< and
~ Construction
)
5 -
2 pile {
£ E
o
)
© 2,000
Building
0

Carbon intensity of steel products
including recycling effect

3 EBETE)LD CO, HEHE
CO, emissions from the studied office building

Carbon intensity of steel products
without recycling effect
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#£3 BILEDHETE CO, HrhiB memes
Specifications and CO, emissions for each methoglbased on reference 1)

Inner excavation Steel concrete Soil-cement . . .
. L . . Cast-in-place pile Screw pile
steel pile composite pile composite steel pile
Pile dimensions
Pile diameter ¢1000 ¢1000 $1200 $1500 ¢1200
Pile length 19.5m 19.0m 19.0m 18.5m 19.0m
Pile number 32 32 16 16 18
Footing size
TR direction 14.5m 14.5m 11.0m 143m 14.4m
LG direction 14.5m 14.5m 11.0m 143m 11.4m
Height 3.5m 3.5m 3.5m 3.5m 3.5m
CO, emissions
Footing 243 243 140 236 190
Piles 282 455 267 234 171
Sum 525 698 407 470 361
800
- i RGO EHEREHA, FIHBATOBHEIZLY), Bk s CO,
= @ Transportation T g 4
% 600 O Machine operation *JFHjEﬁ”(ﬁﬁ),ﬁﬂfif é‘i Z) o
| 8 Equipment wear and tear HHETEVEOBAGEEWIC L, FFMERNRKIZES
2 500 8 .
[ CO, PRI A 2 = A TE Bo KRBT 2 54E—
S 400 S -
¢ EHIEMNA 78— — 2% 1%, JIS 1 X H I 13
§ RV A AN =2 a v R HLTED, BAERICE
§m DR REIIHORED TR TH D, SHIZ, TERMHIE
" 100 (SN490B) |2 %t L 7 &t 2 1 3 B % 20N/mm? 78 & 72 5 b
0 NSYP®345B, /A /83— — ADOFHTH L EERFTIZENR

Inner-excavation Steel concrete
steel pile

Soil-cement Cast-in-place pile  Screw pile
composite pile composite steel
pile

4 BIHED CO, HHE &k memes
CO, emissions of 5 pile methods and its sources based on reference )

%o

#H LB T, [ 361ton-CO/1 #57) Ak b
CO, HREA A% <, Y A )Vt A > Mt (407ton-CO,/1
H5y), BT BT (470ton-COy/1 H53) LHEde Thb 3
T 1 35720 OMARBD D72, b PR #ER
SCHLOMAKDLGHEL o TV D T EDHEHTH
bo THIETIE, BHEZBFELZLET, CO, HRliES 2
FRIZAVEE VA VLAY MLEREZFEE LTV 5,
HE Y A A2 MUE, F&b CO, HEtED D7\ [aldET
BT L8 13%% 070, mLJHEEOZ WV SCHLE L
By B L 42%DHIRA T HEL 7% %o

RS 55 FEHE V2B % CO, BRI E T HI R A
Kbz bosd 2 e, THE#EEIZLD CO, HHEEDRE <
Rlp b ZEDHERR SN Do EBETICRS S, T8k - Hilro
BIEE, BUICOPEBE DR N - BUGAME - BTN X
DIGESNTEZDS, SiE Co, HEE b B/ L 7Kl
RENTWEER D,

3.3 =tERESEM - FIARAM O P REM

A & TR L7 SRS o co, #REIS LT, H

LAY =7 RMEY A AOMREE 5 & R 7
W ik i A g LE A A bEb LT, Hib
KM OB 2D EDTED, S HITHEMA~
O 1 FE v MR EH A E 8 UBCR365 (U — Vv a7 4),
BCHT385, 440 (7L A5 L) OH, /INEERM DR
B HEMA~— M — 2% 0@ SEHIRICHRTH
bo EHIZ, MM ANE THEL, REOREEE 1O
DEWEI L B IEHBIINLZ, KV HEy bTL—1
LV ZEAIOBIR, MBI B A E O]
JE o 72gRE N, BT OEEICHES Cco, Hil
BHIBAE DI CE D, 72, N /3—E— AR K
FATME L, YV Ty 7 HIEM, EEMNEARY 7 A2
f U CH AR TRE AT 2 2 LT, BEMERM
TTHOHRE o 728B M T T2 BT % CO, HitiE
OHEEDEDFFCTE 2, B5 121, 3.1 HiOFHHTEV
M 1x1 A8y OB Z R R E L 72 CO, R
BEtO—Bl% R4, LakoEkresist, FHHEAM @I
E0, WL LEERE B KR, AR IZHW S i
HE, BLUOINOHMIZRD CO, HRHEIIK 13%HIIK
ENbo G, ZNHO CO, HEHEHIEAN RO E =iz
HD TV,

32 Hi TR LA AR Vo B TIlE, SN EIEHEL
PR LAY CO, BRI EHIR OB CIL I, Ry 7%
EIRTH DL HMERTETo HAREETIE, CO, b=
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s p—A—pm—t—p t——t——t—a Members|Designation Original design Proposed design
% D S e | L I e | T S | Gl HY-700x300x12x25 (SN490B) HY-800x250x12x25 (SN490B)
ol & - » 8 3 - a Girder *Stiffened beam-end web construction method
< ] Cvis  Stdedfame G2 |HY-550x300x16x28 (SN490B)|  HY-600x300x12x25 (NSYP345B)
=3 - = . ) -
5 Py, (awitfame) "% Beam | SBI | H-400x200x8x13 (SS400) LH-450+200x4.5<9 (SWH400)
1 T4 T 1 Lateml| TI H-250%125%6x9 (SS400) -
§ - %4 - o =' .Gz r G2 : brace *Lateral stiffener omission construction method
1 i
nf st o=y 1 Column|  Cl 0500x22 (BCP325B) 0500%19 (UBCR365)
Y | o | o | e e | bl i
g T L . B S, S L 4 Steel weight [2134ke (13;02511111;%011)
0

I e . 10529kg-CO, 8190kg-CO,

| 6000 | 6000 | 5000 | 4000 6000 | 6000 | CO, emissions (13% reduction)

X2 X3 X3A X4 X5 X6

5 CO,HrEHlEMRE
A case study of CO, emissions reduction utilizing high performance steel products and technologies

OiD/PNEVEEEN E LTNS Za N e 2 FLTHY,
SEPE L5 T - SEIRED - ACER S & ST RE 2 BR BT AU AL
MUEETH Bo FEEMEE B L 7B ol Tk & ALE AT
ONHE VAN AL ML LT, HTrFy8fne
BHY, FHICEDEREAELTVE, SHITEESTT
DO HIE T TSR IR 2400 mm D ARE & B AR % 4%
T 5T ETHRA 17900kN DG #i)1 % 58163 5 5
FOMTN-X LEDH Y, He 2HAKS CO, HEHiE O
WIZERITH

Dik, AETIIEO P OREEY 23 RICEZRERE D COo,
PEERAE 2R L, ARk O SHEREA 2o, A
I2&% CO, FEERIE DT Bt 2R L 7ze Sl 0%
WO FRHMEEOHIRE Vol = — X L 725
PERESA &, SO OFFMEE fRRBRICH | X 3 RIS O
WHIE, B CO, HEE ORI BT O AR 2 sk &
%o SFEE T O ZOFEHIZ LD CO, PETEHIRIN
2, TEPERESA B L R HEAN 2 A G bE LI LT, i
B & Lo co, HitiEni/IMEby ) 2 — 3 3 v 24t
THLIENEEL D, Sk, SMEES, $ENL H
B L TEOHIR % CO, HRHEHRAN R & L THI R 724
MELE, RN OEEALE 2o Ok % o,
CN (Z[ANF 72 BB AT 3 8 = — XITHHn L T

4., $#MZX ST - XL MERICL I BERFHS
~NDEBL

BRA AT 7%, BREA DS EEE RIC - R L BRI AR
THRIEY T, TAEDOHEH A T 7 DA A w134 3800

JItIZEL, 20 99%DERIMA T 7 # & L TEEM =
EEHIERESETIHHD SNTWb, RDPETOHMA S 7
TEH ORI 100 4EI2 K O, FERBRBEII0 U H &R
bIEAEL, HIFE AV MR EO O T 7
anlZ OV, 2001 EICHETT S u7c  EIERIC X B BRI
EOFHEOHEAEFT I $ 27 (7)) — Y BEAR) OR/3k
THICBT e iENE GREAMIEIE S 2 80
IZIRE SN TS, F72, TED CNBORIZBWT, iR
T Dk 2 7 7 $LIL, WD Co, #WINEES % 7
V=T = RZHFGTHMEE L TEHEIE SN TS, 4
Fl, CNIZEHMT 2EREM & L TOFMA T 7H#HIZD
WS 5o

AL A Y ML, B TREAARNE L T AT 7 MAS
KERGLTEEST L7720, RADIIRT LH12, &t
AV N BREIEFRIVNT Y Fe Ay NIRRT 323kg /X
Y Mt d CO,HREED D e 72, B RE O
OWKEVD 720, AT =52 L IR 6 IR T &)
1282 MR CO, H720) DR E 5 LB ml
AV MNOFPENTND, —HT, HPENZBIT 5EFE
AV MDY L TIE20%FEFICEEFE > TWAS, EfFtk Ay
MIERZLREA N THLI EOMIZ, TAHY TN
BB E R T 2 WP E W R A L TB
D, W% 5THEIRPIF SN EEMETH 5,

WICE 7 VRS T — T — RN H G- T HEM 2T
%o JLAE, CO, DWILIEE LT, WEAIVEEBE § DB
WIS % CO, BTN —H—RrELTEHEN TS, H
ROWFHMOESIZMR 6 L THY, 7NV—h—KRUITE

R4 AP 1tHYDCO,HEHE™D
CO,, emissions per ton of cement'®

(unit: kg)
.. Ordinary Portland cement Portland blast-furnace slag CO, reduction amount CO, reduction rate
CO, emission source . . ?
@ CO, emissions cement type B (2) CO, emissions O-@ (%)
Limestone 480 273 207 43
Electric power energy 286 171 115 40
Total 766 443 323 42

H A& # 8 B W #4205 (2023)
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0.18

%) ®Ordinary portland cement

s
© 0.16 ®Portland blast-furnace shg cement typeA
@ ®Portland blast—furnace slag cement typeB

E 0.14 Portland blast-furnace shg cement typeC

o~
o
8 0.12
N W/C : 55.0% %
< 0.10
+ s/a : 47.0% °

S 0.08 o
s curing : standard ° . °
o 0.06 —
g ° ° e © .
o 0.04 e

2 e

£ 002
o

0.00 . .
1d 10d 100d 1000d
Curing days

6 t X2 OB CO, &7V DEHEEE
Compressive strength per cement emission CO,

Iron and steel slag

g hydrated matrix

7 SRR T JRGOBE
Overview of steel slag products

%7 CO, I L RAAFN TR D, COWEERIZLDT
W—H =R LT, 3008 FEELTIIRT 1 DHIZ,
ENY =Ny FBITEN) =Ky 7 A ThHb, TNUT,
AR ICULERESTh D “ 8 263 2 O IR
Thh, CO, 2RI L ilEEDOWGEM ThH L, 2 DHIZE
2T ZKHEULRERATAHTH S, UL, SRR T 7
THELZANTHTHY, CO, 2T 5 il D% 4 H:
MTHb, 320HIFE, BELEZEILE L2 HEEMET
BHHNNTTYELT, g AKIENOE TR
THTH s,

EoNY) =93y 7%, dHEE O ERT R AR S O R T
R T AT, BB YGE S, KETHEFO “ ET
TR RISENT A B4 2 " IBWEN TV AN TH 5,
R A 5 7 KAIE LR TR L, BEAICHWEZ &
M TEDMITRHARKERBEIRICBI 2 EAHBHMEED
WEASOTRTHEEH L LTHIEHIN TV LHET
HY, NLAZIGEHLCEEBED~OWRESA SRS
Nb, BV TUEINE, EEEREE M OMIZ g
IR O 720 OFHKFE LD ICOFH SN TRBY, K
Bt EH OGS RETH 5o

E+A@EIEh— Ry a— bV R—-FEEED 1Dk
LTTNV—H—RNIEBLTEY, BEREHERO-O
DB E R Lo 720 OB ik rh g L 4t
2T W= —=RVHEMELZ EPFEN TS, F72,
2020 4EICIE Y ¥ /8y T — T3 ) I — e A A5 L
L, I7V=2L Ty MIED CO,WINEDFIENHAT

bliE o7 ZOX)RRRNT, KETHFIZBITL CO,
HINRA SR 2 7 7 B 295 2 & T ONAERL T
%f:l/‘t%}%_fl/\%o

5. ¥&&

FRIPEHI ) A 7 VISR EM TH Y, 0
B A 7 VLR EE L 72 CO, PR HALOE 2 J713 1S0,
JIS THUEL SN TV D, HAREEL O CO, P EHAL
&, BEIANVO 1 DOTHLHTa) -7 TRISH, #D
DA 7 VR I L 72 AL 2 R & LT Co, FE
HEFFIIC S 5 2 LS REIC 2 o T %o 7 REENE
TEICBEN D BRI R A 7 71338 & 72 ) @ CO, FEH&AS
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