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Noi dung dac bi¢t: Chi phi vong doi dy an va tai
ché cac san pham thép

(Trang 1)

Kiém tra LCA cho cac két cau thép
trong linh vue xiy dung

Chu tich Uy ban Thép xay dung than thién voi moi
truong, Lién doan Sat va Thép Nhat Ban

O Nhat Ban, nhiéu nghién ctru dang duoc tién hanh
gidi thiéu vé LCA (phuong phap danh gia tac dong moi
truong cua mot san pham 0 moi g1a1 doan trong tudi
tho khai thac) trong hé théng d4u thau cac dy an cong
trinh cong cong noi dia va trong cac quy dinh thu mua
sinh thai (Dao luat Thac ddy viéc thu mua cac san
phém va dich vu than thién véi méi trudng cua Chinh
pht va céac co quan khac).

Dé cling phdi hop, Uy ban vé Thép xay dung than
thién v6i méi truong cua Lién doan Sit va Thép Nhat
Ban di khoi dong cac sang kién dé xdy dung cac
phuong phéap danh gia c6 lién quan dén sy lam viéc
phtt hop cao v6i méi truong cia cac san pham thép, vi
du nhu xét dén viéc 1am giam cac tac dong dén moi
truong bang viée sir dung hop ly 10 luyen thép va cac
phuong phap luyén thép cau vong dién dé tai ché thép
va sir dung cac san pham thép tinh ning cao. Ngoai ra,
liy ban dang xuc tién cac hoat dong huéng dén viéc
mg dung rong rai hon cac san pham thép xay dung
than thién véi moi truong. Bén canh d6, dé thuc day
viéc hiéu biét sdu hon vé sy 1am viéc phu hgp cao véi
mdi trudng ciia cac két cdu thép, iy ban td chic hang
nam “Hoi thao Thép xanh” huéng dén cac ndi dung
nay trong xay dung.

La mot phﬁn cua nd luc nay, Hiép hoi Xay dung
thép Nhat Ban t6 chirc “Nhom 1am viéc dé kiém tra
LCA cta céc két cau thép trong xay dyng” nam 2010
bao gém céc ca nhan c6 lién quan, cac nha san xuit va
st dung thép. Nhom lam viéc thu thap thong tin,
nghién ctru cac phuong phap LCA trong linh vyc xdy
dung va kiém tra cach ap dung LCA cho céac san pham
thép. Nam 2014, nhom lam viéc thuc hién cac két qua
nghién ctru.

Céac két qua hoat dong ctia nhom lam viéc dugc bao
céo trong Hoi thao thép Xanh lan thir 4 voi cha dé
“Céc sang kién méi nhat huéng dén viée cai tién co s
ha tang xa hoi va chu ky vong doi — Uu thé trong viéc
tai ché cac san pham thép trong xdy dung”. Hoat dong
nay do Uy ban Thép xdy dung than thién véi moi
truong t6 chirc ngay 27/11/2014 (tham khao bang va

anh bén dudi).

Tap chi Xay dung thép Hom nay & Ngay mai sb 46
lan nay gidi thi€u tom tat mot phﬁn cac két qua hoat
dong bao cio c6 Hoi thao Thép xanh, dong thoi gisi
thiéu cac sang kién hudng t6i viéc giit gin moi trudng
toan cau dugc nén cong nghiép thép Nhat Ban thiic
day.

Danh sach cac chu dé trinh bay va dién gia tai Hoi
thao Thép xanh
Anh: Hoi thao Thép xanh 1an tht 4 t6 chirc thang
11/2014.



A List of Lecture Themes and Lecturers at 4th Green Steel Seminar

Keynote lecture:
Recent Trends and Future
Directions Involved in LCA

Matsunori Nara, Dr. Eng.
Professor, Department of Computer and
Media Engineering, Tokyo University of Science, Suwa

Methods to Treat Structural
Steel Members Left Behind

Dr. Yoshikazu Shinohara
Group Leader, Eco-energy Group, National Institute for
Materials Science

Introduction of LCA Approaches
to Take Account of Recycling
Effects of Steel Products and
Simulation Examples

Tomohisa Hirakawa
Vice Chairman, Committee on Environment-friendly Steel
for Construction, The Japan Iron and Steel Federation

Assessment Approaches for
Environmental Influence
Caused by Use of Steel
Products

Dr. Minoru Fuijii

Senior Researcher, Eco-city Systems Research Program
Project Leader, Environmental Urban Systems Section,
Center for Social and Environmental Systems Research,
National Institute for Environmental Studies

Fourth Green Steel Seminar held in November 2014



(Trang 2~4)

Cac vi du va nhiém vu twong lai cia cac
mo hinh LCA & Nhat Ban

Tac gia TS. KS Matsunori Nara

Gi4o su khoa K¥ thuat May tinh va Phuong tién truyén
thong, Pai hoc Khoa hoc Tokyo, Suwa

Gi6i thiéu tém tit vé LCA

Viée tiéu chuén hoa viéc danh gia vong doi du an
(LCA hodc danh gia tac dong mdi truong cua mot san
phém 0 moi giai doan trong tudi tho khai thac) bat dau
nam 1993 tai Uy ban qudc té vé Tiéu chuin hoa (ISO).
Niam 1997, ISO xuat ban cac tai liéu ISO14040:
Nguyén tic va cau traic LCA, 1SO14041: Muc tiéu va
pham vi cta viéc dinh nghia va phan tich tom tat,
14049: Cac vi du vé cac ap dung ISO14041.

O Nhat Ban, Hiép hoi Panh gia vong doi du an
Nhat Ban 12 mot t6 chirc ¢6 su tham gia két hop cia
cac khu vuc cong nghiép — cong cong — hoc thuat ra
doi nam 1995 thiic ddy cac nghién ctru vé LCA. Nam
2007, Higp hoi Xay dung thép Nhét Ban khai Xuong
cac nghién ctru vé LCA cua cac san pham va két ciu
thép. Sy ra doi cua Dao luat Thic ddy viée thu mua cac
san phém va dich vu than thién v&i moi truong cia
Chinh pht va céac co quan khac (B Moi truong), B
Dit dai — Co so ha ting — Giao thong va Du lich
(MLIT) bét dau cudc kiém tra LCA cho cac cong trinh
cong cong. Hién nay, mot sd cac nghién ctru 1y thuyét
va vi du thuc té v& LCA dang duoc tién hanh vai cac
nd lyc huéng dén viéc thu thap cac s6 lidu théng ké.

Trong nganh cong nghiép xay dung, mot hé thong
nhiéu 16p duoc dit dé thu nhan va xay dung cac dy an
riéng 1& lién quan dén nhiéu cong ty khién cho viéc thu
thap céc s0 liéu thong ké kho khan. Tuy nhién, vén dé
nay duogc giai quyet nho viée hop tac nghién ciru gitra
Vién nghién ctru qudc gia vé& Quan Iy Dat dai va Co sé
ha tang cua MLIT va Hi¢p hoi K¥ su cong trinh Nhat
Ban. Nho véy, c6 thé tién hanh phan tich théng ké
(LCI: théng ké vong doi du an) cho ca cac du an xay
dung cong cong. LCI 14 dang s6 liéu thong ké hdn hop
duoc chuan bi béng cach st dung ca cac bang s6 lidu
dau vao (ma tran san pham va giao dich céng nghiép)
va cac s6 liéu thu thap. Viéc ap dung cho phép thuc
hién LCA cho cac vat liéu, phuong phap xay dung va
két cau bang viéc dat ra lugng phat thai va sir dung khi
CO2 lam céc s6 liéu danh gia.

Nhirng nhiém vu trong LCA lién quan dén viéc tai
ché cac san pham thép
Khi thuc hién LCA trong linh vuc xay dung van ton

tai mot sd kho khan. Trong céc ndi dung dac trung
duogc chi ra 1a pham vi han ché ciia LCA dén cac giai
doan tudi tho cua cac hoat dong ché tao va xay dung
vat liéu, lugng phat thai khi CO2 va viéc danh gia
khong phu hgp cac tac dong moi truong khac (lién
quan dén viéc thoa hiép, cac thong s6 hop nhat, v.v...)
duoc dat 1én hang dau va khong dinh luong céc tac
dong sinh ra do viéc tai ché nhiéu 1an cac san pham
thép va cac vat li€u khac.

Theo ty nhién thi chu trinh cac san pham thép khi
két thic tudi tho khai thac duoc thu hdi du6i dang phé
liéu va tai ché duoc 1ap di ldp lai. Tuy nhién, trong thuc
thé thi trai nguogc voi sy lam viéc cua céc vt liéu khac,
kha nang tai st dung dugc (gitp lam giam tac dong
dén moi truong cua vt li€u) 1a dic tinh riéng co rat tot
ctia vat lidu thép. Noi cach khéc, hau hét cac vat lidu bi
hao hut khi tai ché, con thép va cac vat li€u kim loai
khac khong bi hao hut khi tai ché.

Mot wu diém khac khi tai ché thép so véi cac vat
liéu khéc 1a 6 thé dé dang tach thép khoi cac vét liu
khac bang nam cham trong qua trinh thu hdi. Khi cac
kim loai khac dugc dung chung véi cac kim loai va vat
liéu khac nhau, khé phan tach dugc kim loai va vat liéu
khién cho viéc tai ché khong d& dang.

Trong linh vuc xay dung, cac san phém thép dugc
sir dung doc lap dé xay dung cac két cdu khung thép va
thuong dugc st dung két hop véi bé-tong trong cac két
céu bé-tong cdt thép. Tuy nhién, ngay ca trong cac két
chu bé-téng cdt thép, co thé d& dang tach riéng thép va
bé-tong dé thu hoi khi tudi tho khai thac két thiic. So
sanh voi cac vat liéu kim loai khac, thép c6 déac trung
tai ché dé dang.

Maic du vay, hién khong co phuorng phap chinh thtc
nao dé danh gia chinh xéac cac yéu tb moi trudng hoan
hao cua cac san pham thép, tirc 1a thép la mot vat licu
6 kha ning tai ché cao cho phép tai ché nhiéu lan.
Nhan hi€u sinh thai va cac chuong trinh nhan hiéu méi
truong khac cing voi Pao luat Thuc day viée thu mua
cac san phérn va dich vu than thién véi moi truong hd
trg viéc thu mua cac hang hoa va dich vu bang cach
danh gia chinh xac tac dong moéi truong cia chiung voi
muc dich tao ra cac xa hoi it anh hudéng hon dén moi
truong.

Tuy nhién, cac bién phép danh gia tac dong moi
truong hién nay dang sir dung khong thé danh gi tac
d6ng sinh ra do qua trinh tai ché nhiéu 1an. Cac bién
pha hién nay khong thé phan biét giita hoat dong moi
truong cua cac vat liéu co thé tai ché chi mot 1an hoac
nhiéu 1an. Co thé hiéu rf‘?mg khi sb luong cac 1an tai ché
tang Ién thi anh huong tiét kiém tal nguyén tang lén va
tac dong dén moi trudong giam xudng. Nhu vay, hy



vong blen phap danh gia tac dong moi truong sé dugc
phat trién trong tuong lai s& xét t6i ca yéu t6 d& dang
va kha nang ldp nhiéu lan khi tai ché.

Ngoai ra, dé thuc dy hoat dong phii hop cao véi
mdi truong 14 dic trung riéng c6 clia cac san pham thép,
can tich liy cac théng sb chimg minh kha ning tai ché
ndi bat ctia cac san pham thép va nang cao hiéu biét xa
hoi vé tinh ning nay cua thép. Cac qua trinh ché tao sat,
thép cua nganh cong nghiép thép Nhat Ban dan dau thé
gidi c6 tac dong thap dén méi truong. Tuy nhién, didu
d6 khong c6 nghia la da hoan thanh cac nd luc dé giam
hon nua tac dong dén moi truong cua cac qua trinh nay
ma van con nhiéu noi dung dé tiép tuc cai tién.

Mot nd luc hiéu qua theo hudng nay 1a dwa muc
phat thai khi ctia thép vé mirc khong tiéu ton it tai
nguyén va nang luong hon, cai thién viéc lam sach
nudc thai va khi thai, giam luong chét thai. Tuy viéc
tiéu thy khong 1am moi (tiéu dung hét) ngudn tai
nguyén va nang lugng khong phai luén dan téi viéc
lam tang tac dong t61 moi trudong va lam suy giam tinh
bén virng nhung c6 nhimng trudng hop riéng khi cac tai
nguyén c6 kha nang bi can kiét dugc sir dung thich hop
c6 thé 1am giam céc tic dong dén moi trudng toan cau.

Vi du nghién ciru vé LCA trong xiy dung ciu

Viéc nghién ciru LCA duoc thyc hién ddi véi cau
duong bo Showa cii nim bic qua séng Tone trén duong
qudc 16 122. LCA dugce thuc hién dya trén phuong
phap duoc trinh bay trong bao cdo “Phat trién k¥ thuat
danh gia tac déng moi truong cho cac chu ky vong doi
cua cac co so ha tang x4 hoi” ctia Vién nghién ciru
quéc gia vé Quan 1y dit dai va co sé ha ting (NILIM)
ctia Bo Dt dai — Co so ha ting — Giao théng va Du
lich (MLIT). Muc tiéu chinh cia nghlen cirulaa ap dung
danh gia chu ky vong doi ctia mot két cau thyc té sir
dung phuong pahps NILIM va so sanh lugng phat thai
khi CO2 ¢ cac giai doan khac nhau trong vong doi cua
mot cau thép.

Céc tinh toan thir nghiém lugng phat thai khi CO2
duoc thuc hién theo hai truong hop chu ky vong doi:
truong hop 1: vong doi phu hop véi lich sir sira chira
cua cau thuc te truong hop 2: vong doi gia dinh phan
anh céc yéu cau x4 hoi va céac cap do k¥ thuat hién tai.
Trong truong hop 1, lugng phat thai khi CO2 dugc tinh
toan duya trén thoi gian khai thac thuc té ciia cAu Showa
cli (44 nam). Trong truong hop 2, lugng phat thai khi
CO2 dugc tinh toan dua trén gia dinh xay dung mot
cau twong tu nhu cau cii ¢6 thoi gian khai thac muc tiéu
dat ra 1a 200 nam (xay lai 100 ndm sau khi xay dung
cau). Hinh 1 thé hién lugng khi CO2 phat thai cta
truong hop 1, Hinh 2 thé hién cua truong hop 2.

So sanh lugng khi CO2 phat thai ra ¢ tung giai
doan vong doi cua cau thép cho thiy tong luong khi
phat thai & ca giai doan thiét k& / thi cong va giai doan
pha d& / thu hdi chiém t6i 90% tong luong khi phat
thai trong ca hai truong hop véi gia dinh ring quyét
dinh dua ra xét t&i viée lya chon vat liéu va phuong
phap xay dung c6 anh huong 16n t6i cac két qua cia
LCA. Tuong tu, lugng khi CO2 phat thai cta giai doan
bao dudng la tuong tu nhau trong ca hai truong hop
con lugng khi phat thai cua giai doan pha d& / thu hoi
bang 25% lugng khi phat thai ciia giai doan thiét ké /
thi cong. Piéu nay cho thiy giai doan pha d& / thu hoi
¢6 anh huong 16n dén moi truong.

Pé 1am luong khi CO2 thai ra trong sudt vong doi
ctia két cdu, can phai chi1 ¥ t6i ca viéc lam giam tac
dong moi truong cua viéc san xuét cac vat liéu xay
dung st dung va ca viéc thu hdi d& dang cac bd phan
két cdu trong qua trinh pha d& va xét t6i kha nang tai
ché sau khi thu hdi cac san pham da st dung.

Cac h1r0’ng phat trién twong lai cia LCA

Théy rang trong tuong lai, sy lam viéc moi truong
cua vat liéu s€ dugc danh gia trén quan diém “bén
vitng”. Co s cua viéc danh gia kha ning bén viing
phai xét t6i viéc sir dung cac ngudn tai nguyén khong
phuc hdi va cac vat liéu hiém, quy hoach dai han xét
t61 nhiéu thé hé va cac du bao tuong lai c6 tinh dén sy
thay d6i mdi trudng. Tuong ty, su 1am viéc moi truong
clia cic san pham thép s& phai duoc danh gia c6 xét toi
cac yéu tb nay.

Ngoai ra, san phém bét bude phai dugc danh gia tur
khia canh lam viéc kinh té. Trong thi trudng, san pham
phai cung cap sy 1am viéc moi truong hidu qua cao
cung véi wu diém vé mat kinh té vi du nhu giam cac
san pham khong kinh té ca trong va ngoai. Khi xem xét
su 1am viéc kinh té, sy 1am viéc kinh t&é méi truong cua
céc san pham co thé duogc dénh gia bang phan tich chi
phi dong vét liéu (MFCA) nham lam giam viéc san
sinh ra cac vét li€u khong kinh té bén trong vi du nhu
céc rac thai goi 13 san pham tiéu cuc.

Nhu di trinh bay & trén, dé danh gia co chién lugc
cac tac dong mdi trudng, cac qua trinh hoat dong kinh
doanh phai rd rang dé cac két qua danh gia c6 khoa hoc
va dé& hiéu cho moi ngudi, dé ¥ kién ctia moi nguoi déu
dugc phan hoi day du. Tir vién canh 1am dé& hiéu hon
cac anh hudéng moi truong, LCA 1a chiéu qua va sy lam
viéc mdi truong dinh lugng hd tro moi nguoi hiéu 5
hon vé LCA. Hon nita, MFCA xét t6i toan bo chu ky
vong doi ctia san pham nén co thé sir dung lam phwong
tién dé sy lam viéc klnh té ctia san pham dugc gin lién
vao hé thong kinh té.



Theo d0, khi xét t1 cac san phém thép, su lam viéc
ctia san pham phai dugc biéu dién dudi dang kinh té
LCA. Cu thé hon 1a sy lam viéc méi trudng muc do
cao ctia cac san pham thép nén duoc biéu dién tap
trung vao wu diém riéng c6 ctia san pham 1a kha ning
tai sir dung nhiéu 1an va dan t6i gi4 thanh ha. Dé dat
duoc muc tiéu nay, can thiét 1ap cac phuong phap LCA
danh gia chinh xac sy lam viéc moi trudng cua cac san
phém thép, c6 dugc sy d(‘A)ng thuédn xa hoi b'fmg viéc
tiéu chuén hoa cac phuong phép trong JIS va ISO,
cung lac véi viée thiic day khong ngimg cac nghién
ctru vé viée str dung hiéu qua cac phuong phap nay.

Hinh 1 Lugng khi CO2 phat thai trong vong doi 44
nam ctia ciu Showa cil (truong hop 1)

Hinh 2 Luong khi CO2 phat thai trong vong doi 200
nim cia ciu mo hinh (trudng hop 2)

Hinh 3 So sanh 1an luot v& méi trudng, gia thanh va
yéu tb x3 hoi



Fig. 1 CO, Emissions in 44-year Life Cycle at Old Showa Bridge (Case 1)
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Fig. 2 CO, Emissions in 200-year Life Cycle at Model Bridge (Case 2)
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Fig. 3 Ratio and Tonnage of CO, Emissions in 44-year Life Cycle by Life Stage at
Old Showa Bridge (Case 1)
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Fig. 4 Ratio and Tonnage of CO, Emissions in 200-year Life Cycle by Life Stage at
Model Bridge (Case 2)

D
/recovery (19%)+Design/construction (74%)=25.7%

Fig. 5 Striking a Balance between Environment, Cost and Society
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(Trang 5~8) L
Phuwong phap danh gia LCA dé ket hgp
hi€u qua viéc tai che san pham thép

Tac gid Tomohisa Hirakawa
Pho chii tich Uy ban Thép xay dung than thién mai
moi trrong, Li€n doan Sit va Thép Nhat Ban

Phuong phép tinh toan luong khi CO2 phat thai don
vi clia céc san pham thép (danh gia LCI) gi6i thiéu
trong bai bao nay dua trén phuong phép luan do Hiép
hoi thép thé gidi dé xuat (Thép thé gidi) [Xem “Thép
thé gidi (2011)": phuong phap luan danh gia LCI
(thdng ké vong doi dy an)”]. Phu’O’ng phap luan ndy
phan biét rd rang hai loai hé thong tai ché: tai ché mo
va tai ché dong (ngang).

Tai ché mo lién quan t6i ca cac hé thong tai ché
trong d6 vat liéu thu hoi dugce tai ché dé ché tao ra cac
san pham loai méi va ca cac hé thong tai ché (tai ché
tang va tai ché nhiét) trong d6 cac dic trung vat Iy
riéng c6 cua vat liéu bi thay déi. Tai ché dong bao ham
cac hé thong tai ché trong d6 cac dic trung vat 1y cta
céc san pham tai ché khong thay doi va cac san pham
tai ché c6 thé duoc tai st dung cho muc tiéu nhu trude.

Vi dy, cac bo phan két cau thép nhu cac khung thép,
thanh thép co thé dugc tai ché va ché tao thanh céac san
pham thép méi. Cac dic trung vat 1y co ban cia cac vat
lidu tai ché nay khong thay d6i va ban than cac san
phém c6 thé lai duge sir dung cho muc tiéu nhu cii. Vi
vay, c6 thé ndi cac san pham thép tudn theo viéc tai ché
ngang (Tham khao Bang 1).

Gia tri cua cac vat liéu dung dé ché tao cac san
pham thép phi hop cho tai ché ngang khong bao gio
giam ngay ca khi cac vat liéu duogc tai ché nhiéu lan.
Khi cac vat lidu nay luu thong trong xa hoi, chung hau
nhung khong bao gio bi virt bo hay trd thanh réc thai.
Hinh 1 thé hién trang thai ctia cac san pham thép luu
thong tai Nhat Ban.

Khai niém danh gia LCI xét téi cac anh huéng tai
ché

Maic du trong phuong phap luan danh gia LCI ¢6
nhiéu bién phéap, Thép thé gidi dé xuat mot phuong
phap ludn duya trén “Phuong phap cudi vong doi
(EoL)”. Trong phuong phap nay, gia dinh rang cac san
pham thép phii hop véi viéc tai ché ngang, cac lugng
phat thai khi nha kinh sinh ra do viéc san Xuat mot san
pham thép dugc phéan bd lai cho san pham thé hé sau,
do d6 san bang tac dong mdi truong sinh ra & giai doan
ché tao. D6 1a khi dénh gia cac tac dong moi truong
clia cic san phdm thép, mot phuong phap toan dién

triét tiéu sy khac biét gifra cac san phém ra doi do nung
chdy quang sit (cac san pham 16 thdi) va cac san pham
ra doi chit yéu do nung chay phé lidu (cac san phim
1ong hd quang dién). Hinh 2 trinh bay khai niém vé
phuong phép toan dién ciia Thép thé gidi.

Mobi quan hé giira phwong phap lo th01 va phu’(rng
phap 10 hd quang dién trong sin Xuét cAc san pham
sit va thép

Hai phuong phap dugc sir dung dé ché tao sat va
thép 1a phuwong phap 10 thdi (BF) va phuong phap 10 hd
quang dién (EAF). Phuong phap BF 1a qua trinh sat
dugc nung chay trong 16 thoi tir cac quang sit 1a
nguyén liéu tho chinh réi duge tinh ché trong 16 6-xy
thuong dé tao ra thép. Phuong phap EAF la qua trinh
cac vat lidu thép dugc nu chay lai trong 16 hd quang
dién dé tao ra thép hodc thép manh duoc ché tao thanh
thép moi trong 10 hd quang dién.

Hinh 3 trinh bay mdi quan hé giira phuong phap BF
va EAF. Nhu thé hién trong hinh, trong phuong phap
BF quing sat khong phai 1a vat liéu duy nhat duoc sir
dung lam nguyén liéu thé con trong phuong phap EAF
khong chi sir dung thép manh. Vi du nhu phuong phap
BF thuong sir dung thép manh (chiém tir 10-20% téng
tai trong vat liéu tho st dung) va c6 nhiéu trudong hop
sat giam duoc dung lam vat liéu dau vao cho phuong
phap EAF (tham khao Hinh 3). Vi thé, thay rang ca hai
phuong phap déu co6 thé duoc sir dung hop 1y dé ché
tao cac san pham sét va thép.

Phuong phap tinh toan LClg,, xét téi cac tic dong
tai ché
e Thép manh ngoai LCI

Dé tinh toan LClg,, gid tri LCI ctia thép manh (LCI
ménh) duoc x4c dinh tir quan diém: “Y kg san pham
thép duoc tao ra tir 1kg thép manh bang phuong phap
EAF va LCI manh trén Y kg bang LCI ctia san pham
thép dugc ché tao bang phuong phap BF”. Dai lugng Y
biéu dién hiéu qua san xuét (san luong) O giai doan khi
cac san pham thép duoc ché tao bang phuwong phap
EAF. Khi LCI cta cac san pham thép duoc ché tao
bang phuong phap EAF (gia tri Iy thuyét gia dinh 1a st
dung 100% thép manh) dugc dinh nghia la Xre va LCI
clia cac san pham thép dugc ché tao bang phwong phap
BF (gia trj Iy thuyét gia dinh 1a st dung 0% thép méanh)
duoc dinh nghia la Xpr. Tt d6 LCI manh dugc dinh
nghia nhu sau:

LCI ménh =Xpr+Y-Xre*Y = (Xpr—Xre)*Y --- @O

o Phuong trinh tinh toan LClg,,
LClIg.. cta cac san pham thép c6 thé dugc lay



bang tong LCI tir viéc khau trir LCI manh theo ty 16 thu
hdi thép manh (RR) tir LCI san phdm thép (X) khong
xét dén hidu qua tai ché va cong thém LCI manh (tai
phan bd) theo ty 1& str dung thép manh (S) trong qua
trinh san xudt cic san pham thép. Khi thyc hién nhu da
trinh bay ¢ trén, thu dugc phuong trinh sau. Viéc dinh
nghia timg sé hang st dung trong phuong trinh duéi
day dugc thé hién trong Bang 2.

LClg=X-RR * LCI ménh + S+ LCI manh --- 2

Tt D, vi LCI manh = (Xpr—Xre)-Y:

LClgo= X—(RR-S) * (Xpr-Xre)*Y - @

e Cac vi du tinh toan LClIg,.

Gia dinh trudng hop cac tim thép thong thuong dé
tinh toan thir gia tri LClg,p clia cic tAm thép bang cach
dit gia tri gia dinh trong Bang 3 cho mdi s6 hang sir
dung trong phuong trinh tinh toan LClIg, néu trén. Két
qua la LClg, dat 0,76 (kg-CO2/kg). Khi so sanh
LCI(X) khong xét toi tac dong tai ché, LClgy trong
hinh BF giam: 0,76/1,97 = 62% con LClg, trong hinh
EAF ting: 0,76/0,66 = 62%. Cac két qua tinh toan nay
cho c6 thé dugc coi 1a do khong xét t6i viéc san pham
dugc san xudt ra tir phwong phap nao thi tac dong moi
truong duoc phan hang bang cach tai phan bd nhe cac
luong khi nha kinh do viéc ché tao cac san pham doi
sau von dugc ché tao ban dau tir quing thép.

Cic tinh toan LCI xét dén diy di kha niing tai ché
cao ciia cAc san phim thép

Trong linh vyc xay dung nha ctra va cong trinh,
phuong phap chinh dé tinh toan LCI hién dang st dung
1a danh gia tac dong moi truong do cac san pham thép
giy ra chi ¢ giai doan thu mua céc vat liéu tho va ché
tao dén thoi diém van chuyén hang dya trén duong bao
giai doan tudi tho thé hién trong Hinh 4. Vi phuong
phap nay khong danh gia LCI trén toan bd tudi tho cua
san pham thép nén can ap dung mot phuong phap co
xét toi anh hudng tai ché (vi du dén khi két thuc tai
ché).

Hién nay, Lién doan Sat va Thép Nhat Ban dudi su
hop tac chit ché cua Hiép hoi thép thé gisi dang thic
day viéc thdng nhat cac tiéu chuan ISO vé phuong
phap néu trén vao cac tinh toan LCI dé xét toi anh
hudng cua viée tai ché. Ngoai ra, cing v6i phuong
phap nay trong tinh toan LCI, chiing t6i thiic day viéc
tinh toan cac gia tri LCI cho cac san phim thép dic
trung béng cac sb liéu san xuét thu thap dugc tir cac
cOng ty tham gia va stir dung phuong phap tinh toan
LCI nay. Céc gia tri LCI dac trung tinh toan cho ting
san pham s& dugc cong bd vao thang 3/2016.

Chung t6i vui mirng néu bai bao nay co ich cho viéc
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thiic dy hiéu biét vé kha nang tai ché cao riéng biét
cua cac san pham thép va vé cac tinh toan LCI két hop
v&i kha ndng tai ché cao nay.

Bang 1 Sy khac nhau vé vat liéu khi tai ché

Hinh 1 Tinh toan vé cac san pham sit va thép & Nhat
Ban (FY2010)

Hinh 2 Khai niém phuong phap cudi vong doi (thé giéi
thép 2011)

Hinh 3 M&i quan hé giita phuong phap 10 thdi va
phuong phap 10 hd quang dién

Béng 2 Pinh nghia cac s6 hang trong cong thirc LClg,,
Bang 3 Vi du tinh toan thir LClIg,

Hinh 4 Pudng bao hé thong cho tinh toan LCI cta cac
san pham thép

(Tiéu dé anh)

Gan nhu toan bd cac san phdm thép st dung cho cac
muc dich twong ung déu dugc thu hdi dudi dang thép
manh, sau d6 duoc dung dé tai ché thanh cac san pham
thép.

Trong qua trinh tai ché, cac san pham thép duoc thu
hoi dé& dang bang lyc nam cham dudi dang tim thép
sau do dugc st dung lam vat li€u dé ché tao thép trong
10 hd quang dién.

Toan b cac tam thép (cac san pham thép da st dung
duoc thu héi) duogc tai st dung hiéu qua lam vat liéu
cho qué trinh ché tao sit va thép.



Table 1 Difference in Recycling by Material

Horizontal recycling | Of recycling systems, the horizontal recycling denotes the process
in which a material after recycling is used for the application similar
to that before recycling.

Ex.: Steel frame, reinforcing bar (structure) — Steel frame, reinforcing bar (structure)

Cascade recycling | Of recycling systems, the cascade recycling denotes the process in
(Down cycle) which a material after recycling is used for the application different
from that before recycling.

Ex.: Concrete (structure) — Concrete (roadbed material)

Material recycling

Thermal recycling In thermal recycling, scrap, wastes and other materials are incinerated to
recover thermal energy, or called the thermal recovery system.
(Distinguished from material recycling)

Ex.: Lumber, plywood — Fuel source

Fig. 1 Circulation of Iron and Steel Products in Japan (FY2010)
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Source: The Japan Iron and Steel Federation
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Fig. 2 Concept of End-of-Life Approach (worldsteel 2011)
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Fig. 3 Relation between Blast Furnace Method and Electric Arc Furnace Method

Iron ore

Blast furnace method

Coal

Blast furnace Electric arc Basic oxygen

Limestone furnacemethod furnace

Blast
furnace
method

Electric

Scra arc Electric arc furnace
P furnace

method

12




Table 2 Definition of Respective Elements in LCl.,, Equation

Element in equation Definition

Steel product LCI (kg-CO2/kg) that takes account of recycling effect;
System boundary for LCI calculation of steel products is set to cover
LCleoL product life stages from raw material procurement, production and
shipment to external scrap recovery, intermediate treatment, recycling
process and scrap LCI; EoL: End of life

LCI of external scrap (kg-CO2/kg); External scrap denotes steel scrap
Scrap LCI recovered from end-of-life end-use product and does not include
process scrap and steel shop scrap

Steel product LCI (kg-CO2/kg) that does not take account of recycling
effect; System boundary for LCI calculation of steel products is set to

X cover product life stages from raw material procurement to production
and shipment (cradle to gate)
Xor LCI (kg-CO2/kg) of steel product produced by blast furnace method: On
p the premise of 0% in scrap application rate
Xre LCI (kg-CO2/kg) of steel product produced by electric arc furnace

method: On the premise of 100% in scrap application rate

RR (recycling rate) in calculation equation for LCl., proposed by
worldsteel; In its report, RR is shown using the ratio (kg/kg) of the
RR external scrap recovery amount (kg/y) to the external scrap generation
potential (kg/y); RR does not cover yielding in steelmaking employing
recovered external steel scrap

Production efficiency in electric arc furnace steelmaking (yield kg/kg);
Y Ratio of steel production to external scrap input (more than 1 kg of
external scrap is required to produce 1 kg of steel)

Application rate of external steel scrap used in iron- and steelmaking
S process (kg/kg); The equation does not target process scrap and steel
shop scrap

Table 3 Example of Trial Calculation of LCleoL

X RR Xpr Xre Y S ECIoy

Steelworks |
(Blast furnace method image) 1.97 0.05 | 0.76
0.88 | 2.04 0.47 | 0.93

Steelworks Il
(Electric arc furnace method image) e 0.95 N
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Fig. 4 System Boundary for LCI Calculation of Steel Products with EoL Recycling

An entire amount of steel
scrap (recovered used
steel products) is effec-
tively reused as the mate-
rial in iron and steelmaking
process.

In the recycling process,
steel products are easily
recovered by use of mag-
netic force as the scrap,
which is used again as the
material in electric arc fur-
nace steelmaking.

Nearly an entire amount
of steel products applied
in respective purposes are
recovered as the scrap,
which is then used to
make renewed steel prod-
ucts.
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N

(Trang 9~12)
Nguon cung cap vit liéu va ty 18 tai ché
cudi vong doi san pham thép

Tac gid TS. Ichiro Daigo
Khoa K¥ thut vat li¢u, Truong K¥ thuat sau dai hoc,
Pai hoc Tokyo

Théng ké nguon cung cAp thép

Hién nay, c6 hon 1500 triéu tan thép tho duoc ché
tao hang nam trén toan thé gi¢i dwoc sir dung trong
nhiéu linh vuc nhu cau, nha cira, xe ¢0, may moc.
Trong thap nién 1850, viéc phat minh ra qua trinh ché
tao thép Bessemer cho phép san xuét dai tra thép tho
gia thanh ha. 160 ndm qua, cac san phém ché tao tir
thép thé da tham gia cung voi cac san pham nhan tao
hinh thanh nén ngu6n cung cap vat liéu rong 16n. Vi dé
dang tai ché nén ngudn cung cap thép co tiém nang lon
trur thanh ngudn cung thir cap cta thép sau khi két thuc
tudi tho khai thac.

Trong phan dau ciia bai bao nay, t6i xin trao doi vé
khai niém ngudn cung cap vat liéu bao gom céc san
pham thép. Cac san pham thép dugc st dung 1am cac
bd phén két cau trong nhiéu linh vuc khac nhau nhu da
trinh bay & trén. Cac san phdm nay tiép tuc phuc vu
1am san pham thép dung cudi cho dén khi két thuc tudi
tho khai thac. Vi van con kha ning khai thac nén cac
céu kién nay duoc goi 1a ngudn cung cip dang sir dung
(Anh 1).

Trong linh vuc hoc thuat phan chia cac loai nguon
cung cép thép thz‘mh hai loai: ngudn cung cép qua han
va ngudn cung cip khong hoat dong Nguon cung cap
qua han duoc dinh nghia 1a ngudn cung cép dat toi tudi
tho khai thac ddc trung va khong con kha nang khai
thac nhung van ton tai. Ngudn cung cip khong hoat
dong 12 mot bd phan ciia ngudn cung cip qué han co
khé ning tai ché trong twong lai, khong nhu mét con
th tinh ddy vao mua xuéan sau thoi glan ngu dong

Hinh 1 thé hién sy dich chuyen nguon cung cap
thép cong gop & Nhat Ban. Ngudn cung cép co so ha
tang thé hién trong hinh khéng c6 cic san pham khac
ngoai thép va cho thiy ngudn cung cip thép hién nay
dang str dung trong co s& ha ting co giai doan khai
thac gan nhu ban ¢ dinh (Anh 2).

Anh 1 Nguén cung cap dang st dung cua thep

Hinh 1 Cac nguon cung cap thép & Nhat Ban tir ndm
1980 dén 2000

Anh 2 Vi dung ngudn cung cip co so ha ting: dap ché
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Dong vat liéu va phan tich ngudn cung cip

Nhin chung ¢6 hai phuong phap duoc ding dé danh
gia nguon cung cap thép phuong phap tir dudi 1€n xét
t61 toan bg cac san pham thép hién c6 va phuong phap
tir trén xudng chi tinh toan sy sai khac giira luong dau
vao va lugng loai bo (g01 la luong thém vao thyc cho
ngudn cung cap) Ngudn cung cap thép trong Hinh 1
dugc tinh toan bang phuong phap tir trén xudng.

Kho khan trong tinh toan nay l1a cach xac dinh
luong loai bo. Be udc tinh kh01 lugng tong cong cua
ngudn cung cap thép, bao gdm ca nguodn cung cap thep
dang st dung va qua han, lugng tdm thép thu hoi dugc
sir dung lam luong loai bo. Bén canh do, dé wdc tinh
ngudn cung cap dang sir dung, can phai tinh luong san
pham thép chua trong rat ca cac san pham dung cudi
vuot qua tudi tho khai thac va da bj loai bo c6 thé goi
1a tiém ning ché tao thép tAim. Lugng dong thé hién &
bén phai cua Hinh 2 1a lwong loai bo ciia toan bo ngudn
cung cap va luong dong & bén trai ciia Hinh 2 12 ngudn
cung cap dang st dung.

Vi kho thuc hién viéc xac dinh nguon cung cép
dang str dung trong thyc té, c6 thé udce tinh thong qua
phan tich dong luc. Trong phan tich dong luc, tiém
nang ché tao thép tAim hang nam dugc wdc tinh bang
cach ap dung phan bé tudi tho ctia cc san pham dung
cubi twong g (Hinh 3) va sd liéu dau vao ciia thép
cho céc nhu cau dung cudi twong ing hang niam trong
qua khu.

Hinh 2 thé hién dong cac san pham thép bi loai bo
sau khi két thuc tudi tho khai thac (hodc tim thép thu
hoi). Bén canh cic san pham tim thép xuat nhap khau
va cac san pham da sir dung, mat mat con xay ra trong
dong ctia qua trinh tai ché va mot sé san pham thép
dugc cai tao. Cac san pham thép khong bi thu hoi gdm
¢6 cac coc thép dung lam mong cho cac toa nha bi bo
lai trong nén dét sau khi pha d& cong trinh va cac rao
chan lip trudc cac ham dong cra khi khong con khai
thac (Anh 3).

Hinh 2 Cac dong vat liéu thép sau khi bi loai bé 1a cac
san pham két thuc tudi tho khai thac

Hinh 3 Tudi tho khong chinh x4c cta cac san pham
dung cubi

Anh 3 Vi du vé ngudn cung cép khong hoat dong: Rao
chén trén dudng dong cira

Thu hdi tAm thép vuot qua tiém ning ché tao tAm
thép

RR (ty 1¢ tai ché cudi vong doi) 1a mot bién sb trong
phuong phép luan LCI (thdng ké vong doi) ¢o lién
quan t6i tac dong cuia viée tai ché. Vi c6 nhiéu dinh



nghia khac nhau vé ty 16 tai ché dugc ap dung nén tbc
do tai ché cubi vong doi 1a mot thuat ngir ding dé phan
biét v6i cac dinh nghia khac. Ty 16 tai ché cubi vong
doi cia ngudn cung cip thép duoc dinh nghia 1a ty sb
gifta lugng tam thép thu hdi va tiém ning ché tao tim
thép. Cac gia tri cia tr s6 va miu sb duogc trinh bay
nhu trén.

Hinh 4(a) so sanh gia tri wdc tinh cua tiém ning ché
tao tim thép va luong udc tinh tim thép thu hoi & Nhat
Bén tir 1987 dén 2010. Tir hinh v& thy rang trong mdi
nam tir 2007 dén 2008, tim thép duge thu hdi tir cac
san pham cudi vong doi da vuot qua tudi tho khai thac

trir truée ndm 2007 cao hon tiém ning ché tao tim thép.

Tuy nhién, khi u6c tinh tiém ning ché tao tim thép vén
khong chinh xac do cac san pham dung cudi nhu thé
hién trong Hinh 3. Céc gia tri 16n nhat va nho nhat thu
dugc cua hai thong s6 nay dugc thé hién lan lugt trong
Hinh 4(b) va Hinh 4(c). Ngay ca khi xét toi sy khong
chinh xac nay thi van thay rang luong t tam thép tai ché
trong ca 2007 va 2008 déu vuot qua tiém ning ché tao
tam thép trong cac nim nay.

Trong giai doan tir 2007 dén 2008, gia cua tai
nguyén va nhu cu cac san pham thép déu cao dan téi
ty 16 thu hdi cao. Vi mot sb san pham thép da két thic
vong doi trong mot vai nam trudc nén cac san pham bo
lai nay duoc thu hdi manh mé lam tim thép trong giai
doan nay.

Nhing yéu t6 sau day duoc coi 1a anh hudng téi nd
Iic thu hdi cao trong nam 2007 va 2008. Khi cac san
pham thép bo di dugce tap trung tai cac ving ngoai 0co
chi phi thu hoi cao, chung thuong bi bo di néu khong
giy ra Van dé vé luat hay an toan va néu ngudn loi tr
viéc ban tAm thép khong tao ra du dong lyc kinh té cho
viéc thu hdi. Tuy nhién, vi gia cta tim thép cao trong
nam 2007-2008 nén cac san pham cudi vong doi bi bo
lai 1am ngudn cung cip khong hoat dong duoc thu hoi
dan t6i ty 1¢ thu hoi cao trong ndm 2007-2008.

Hinh 4 So sanh giita tiém ning ché tao tAm thép va tim
thép thu hoi

Kha niing tai ché cao ciia thép

Trong nghién ctru nay, chiing t6i da thu thap duoc
nhiéu théng tin méi. Ty 1¢ tai ché cudi vong doi cua
cac san pham thép tai Nhat Ban 1a hon 80%, da cao
hon nhiéu tir hon 20 nim qua (xem Hinh 5). Hon nita,
ty 18 tai ché von bién dong 16n tir khoang 80% dén
110% phu thudc vao gia tAm thép va san phim thep
yéu cau trong mot nim nhat dinh. Tir nhirng bién dong
khé 16n nay, c6 thé néi rang FF, mot bién s trong
phuong phép luan LCI gan lién véi hiéu qua tai ché,
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khong nén duoc danh gia bang cach st dung céc sb
liéu trong mdt nam duy nhit ma phai ap dung cac s6
liéu trung binh hang ndm trén mdt khoang thoi gian dai
hon. Nhu thé hién trong Hinh 6, thiy rang tim thép khi
tai ché phu thudc 16n vao gia thanh va/hodc nhu cau la
thép tam ning, cu thé 1a tm thép ning cap thap.

Trong giai doan khi gia tim thép tang vot, hai dac
trung co ban duoc ghi nhén la: ngay ca ngudn dy trix
thép khong hoat dong van c6 thé thu hdi va luong
nguén dy trir thép khong hoat dong co thé thu hdi phai
xét dén trong luong thu hoi tong cong (tham khao Hinh
7). Theo do, cac luong nguon cung cép thép nhét dinh
khong duoc thu hdi mot lan khong c6 nghia s€ khong
dugc thu hoi sau do. Vi vay, co thé noi rang khi nguén
cung cap thep van nam trong théng ké cac san pham
nhan tao, né van c6 kha ning phuc vu 1am ngudn thir
cAp trong tuong lai.

Hinh 5 Ty 1é tai ché cudi vong doi cua thép & Nhat Ban
Hinh 6 Lugng tim thép thu hdi bang cach phan loai
dua trén EoL-RR

Hinh 7 Biéu d6 minh hoa vai trd ciia ngudn cung cap
khong hoat dong trong cac co cdu thu hdi



Photo 1 In-use stock of steel

Fig. 1 Steel Stock in Japan during 1980 to 2000
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Fig. 2 Material Flows of Steel after Discarding as End-of-life Products
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Fig. 3 Lifetime of End-use Products with a Range of Uncertainty
(Regarding buildings and automobiles, actual lifetimes for them can be obtained by statistics.)

Lifetime of products (years)

Photo 2 Slit dam as a case of infrastructural stock

Photo 3 Crush barriers on a disused road as a
case of hibernating stock
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Fig. 4 Comparison between the Steel Scrap Generation Poten-
tials and the Recovered Steel Scrap
(in the cases of the most likely value (a), the maximum value (b), and
the minimum value (c))

(a) Most likely value

Steel scrap (million tons)

(b) Maximum value

Steel scrap (million tons)

(C) Minimum value

Steel scrap (million tons)
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Fig. 5 End-of-life Recycling Rate of Steel in Japan

(The upper and lower bounds show a range of uncertainty.)

Upper bound

Lower bound

End-of-life reccyling rate

Fig. 6 Amount of Heavy Scrap Recovered by Category relative to its EoL-RR

Steel scrap [million tons]

Fig. 7 Schematic lllustration of the Role of Hibernating Stock in Recovery Mechanisms

Pool of hibernating materials (hibernating stock)

In-use stock
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(Trang 13~16) i

Cac san pham thép xay dung co lgi cho
viéc thiic ddy xi hoi than thién sinh thai
Tac gia

Chu tich Uy ban Thép xay dung than thién v4i moi
truong, Lién doan Sit va thép Nhat Ban

Thép: Kha ning lam viéc, tinh kinh té va kha ning
tai ché cao

Thép 1a kim loai con nguoi hiéu rd nhét, co hon
90% tat ca san phém kim loai duogc ché tao tur thép. Co
rat nhiéu san pham ché tao tir thép dugce sur dung trong
cudc séng hang ngay. Sit chiém khoang 30% tong
trong lugng cua trai dat va duoc coi 1a nguon tai
nguyén phong phu nhat. Hon nira, vi st ¢o tir tinh nén
c6 thé dé dang phan tach sat khoi cac vat lidu khac va
dé& dang thu hoi khi san pham két thuc tudi tho khai
thac.

Mic dii c6 nhiéu vét liéu méi bét dau dé tao ra tudi
tho ciia cac vat liéu khac nhau, sat 13 vat liéu c6 ngudn
tai nguyén phong pht khong chi két hop cac dic trung
lam viéc va kinh té ma con c6 kha ning tai ché cao.

Nén cong nghiép thép Nhat Ban di phat trién va ban
ra nhiéu loai san phém than thién vdi moi truong. Bai
bdo nay gioi thiu vé sang kién ciia nganh cong nghiép
thép trong viéc thuc diy su bao vé méi truong toan ciu
va cac san pham thép than thién voi méi truong.

Phwong phap 10 thdi va 10 ho quang dién dé ché tao
sit, thép

Céc san pham bang thép st dung hai loai thép: thép
16 oxy thong thuong dugc ché tao tai mot co s& ché tao
thép tich hop véi sat duoc san xuat trong 10 thoi tir
quing sat va than dé la cac nguyén liéu tho chinh; thép
10 hd quang dién dugc ché tao trong 10 hd quang dién
tir nguyén liéu chinh 1a thép tm.

Trong qua trinh 16 oxy thong thuong, thép nong chay
dugc tao ra trong 10 thdi bang cach 1am giam va dun
chay quing thép bang than d4 sau do tinh loc trong 10
thoi oxy co ban dé tao ra thép cp cao. Con trong 16 hd
quang dién, tam thép mua tur thi truong ndi dia duoc
nong chay hd quang va tinh loc trong 10 hd quang dién
dé tao ra thép dic trung va thép thong thuong.

Nén cong nghiép thép cung cip nhiéu loai san phdm
thép ra thi truong bang cach két hop tot nhat cac dac
trung qua trinh ciia cic phuong phap 16 thoi va 16 hd
quang dién va can clr vao vi tri ciia cac nha may thép
va loai san phém can ché tao (Hinh 1).

V6i su phat trién kinh té khong ngung, Xudt hién nhiéu
qudc gia 16n nhu Trung Qudc va An D9, nhu ciu thép
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thé thoi co xu hudng ting 1én trong cac dy bao trung
han va dai han. Té6i thap ky 1990, cac san pham thép
tho trén thé gidi nam trong giai doan dich chuyén trung
binh 700 triéu tin / ndm nhung dén thé ky 21 ty 1¢ san
pham d4 ting rat nhanh & cac qudc gia 1on, nhat 12 tai
Trung Qudc, voi téng san pham thép tho thé gisi vuot
qua 1.600 triéu tin 1a két qua nam 2014.

Trudc tinh hinh san xuat thép tho ting, chi ¥ rang
téc do tang san xuét thép 10 oxy thong thudng ting
dang ké vuot qua luong thép 10 hd quang dién (Hinh 2).
Do 14 vi tAm thép sir dung lam vt lidu tho cho 16 ho
quang dién khong du trir khi cong gop mot mirc do
nhit dinh co so ha tang xd hoi. Vi sy phan bd quoc té
cua cac dong thép tAm tir cac quoc gia tién tién dén cac
qudc gia dang phat trlen nén luong tam thép khong thé
thoa min moi nhu cau clia cac nudc dang phat trién.
Do d6, khong thé chi phu thudc vao 160 ho quang dién
dé tao ra lugng thép tho thoéa méan nhu cu dang ting
1én trén thé gi6i, can dua vao qu trinh két hop 16 thoi -
16 oxy thong thuong dé ché tao va cung cép thép tho
can thiét.

Trong qua trinh 16 hd quang dién, vi tim thép duoc
nong chay bang thép nén lwong CO2 phat thai sinh ra
do qué trinh 16 hd quang dién 1 nho hon so voi qua
trinh 16 thoi khi quing sat duoc bién d6i bang than da.
Tuy nhién, cac san pham thép ché tao trong 16 thdi c6
thé tré thanh tim thép qua han dé su dung lam vét li¢u
tho chinh cho qua trinh 16 hd quang dién. Nhu vay, co
thé hiéu rang tir quan diém dai han, rt ca cic san phdm
thép dugc ché tao ra béng 10 thoi hay bang 16 hd quang
dién déu tao nén nguon gop luu thong tich hop. Tat ca
cac san pham st va thép chiu tai ché nhiéu lan thong
qua nguon gop luu thong (Hinh 3) dong gép vao viéce
tiét kiém nang luong va tai nguyén chung.

Ngay cé khi cac qua trinh ché tao sit va thép
o Nhat Ban duoc chuyen tir phwong phap 10 thoi sang
phuong phap 1o ho6 quang dién, viéc chuyén doi ciing
khong dan t6i viéc 1am gidm lugng khi CO2 phét thai
trén trai dat. Do 1a vi dé can bang viéc giam lugng tim
thép xuét khau tir Nhat Ban, s& c6 luong ting tuong
g cac san pham thép ché tao bang qua trinh 16 théi &
cac qudc gia khac. Noi cach khéc, su ro i cac-bon 1a
do tang san xuat thép tir cac 16 thoi hiéu qua ning
lugng thap sir dung & cac nudc thuong dan téi viée
tang lugng khi CO2 phat thai trén toan thé gidi.

Hinh 1 Qua trinh ché tao sét va thép
Hinh 2 San xuat thép thd trén thé gidi
Hinh 3 Khai niém tai ché thép

Cic sang kién ciia nganh cong nghi¢p thép dé chong



lai hién twgng néng Ién cia trai dat
e Chéng hién twong néng 1én cia trai dit trong cac
qua trinh sin xuét sit, thép

Nganh céng nghiép san xuét thép & Nhat Ban da va
dang chu dong thuc ddy cac qua trinh san xuat sat, thép
than thién vdi moéi truong. Trong cac bién phap moi
truong toan dién dang dugc thic day c6 cac phuong
phap san xuét hiéu qua nang lugng tién tién nhat thé
gidi, viéc sur dung c6 hi€u qua céc nha may thép, bdo
vé khi quyén va chat lwong nurdc, trong rimg tai cac
khu vuc san xut thép.

Cén chu ¥ t6i viéc str dung ¢ hiéu qua ning lugng.
Mot lugng 16n nang lugng sinh ra tai trong qua trinh
san xuét tai cac nha may thép dugc thu hoi va tai sir
dung. Luong khi sinh ra do 16 than tdc, 10 thoi va cac 1o
oxy truyén théng dugc thu hdi va sir dung 1am ngudn
ning lugng cho cac thiét bi khac.

Ngoai ra, cac dang nang luong khac cling dugc thu
hoi dé tai st dung. Vi du nhu cac ap lyc dinh dung
trong céc hoat dong &p luc dinh cua 1o thdi duoc thu
hoi bang céac tua-bin thu hdi ap luc dinh (TRT) dé sinh
ra dién va nhiét thai ra tir 10 than cbc duogc thu hdi bﬁng
thiét bi t6i kho than céc (CDQ). Hinh 4 thé hién cac k§
thuat tiét kiém ning luong dang duoc gidi thiéu trong
cac nha may thép hoat dong & Nhat Ban. Nho cac nd
luc lién tuc dé cai thién cac hoat dong, nganh cong
nghiép thép hién dimg dau thé gisi vé hidu qua ning
luong nhu thé hién trong Hinh 5.

Nganh cong nghiép san xuat thép & Nhat Ban s&
khong chi tiép tuc cac nd luc lam giam hién tuong
noéng 1én clia trai dat va pho bién trén toan thé gidi kién
thirc thu duogc tir cac sang kién va kinh nghiém, thuc
day tich cuc hoat dong qudc té trong linh vuc nay.

Hinh 4 Cac cong nghé chinh tiét kiém ning luong va
tai nguyén duogc a ap dung trong cac nha may thép
Hinh 5 So sanh qudc té vé lu’orng tiéu thu nang lugng
don vi trong nganh san xuét thép

o Hiéu qua cia viéc lam giam lwgng khi CO2 phat
thai & qua trinh sir dung sian phim thép

Céc san pham thép duogc st dung rong rai cho nhiéu
muc dich khac nhau dé tao ra nhiéu loai san phém cudi.
Hau hét cac san pham nay dugc dung trong viéc van
chuyén con ngudi va hang hoa hoat dong véi hiéu qua
nang lugng cao giap dong gop vao viéc lam giam phat
thai khi nha kinh.

Céc luong khi CO2 phat thai bi triét tidu bang viée
str dung cac san pham cudi dugc ché tao bang cac san
pham thép tinh ning cao cho nganh cong nghiép thép
Nhat Ban phat trién wéc tinh dat 9,76 triéu tan & Nhat
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Ban nim tai chinh FY2013 va cing lugng san pham
cudi xuit khau giup giam duogc 15,82 triéu tan (Hinh 6).
Mot trong nhiing san pham thép c6 kha nang hiéu qua
ning lugng cao nht cho cac san pham cudi la tim thép
cuong do cao dung cho xe 6-t6. Cac 6-t6 trong lugng
nhe, tuong ty ding trong dong tau st dung cac tAm
thép cudng do cao gitip tang cuong hiéu qua sir dung
nhién liéu. TAm thép dién hudng sir dung dé truyén mat
mat dién nang khir va cac dng thép cudong do cao
chbng nhiét gitip ting cudng hiéu qua san sinh ning
luong.

Hinh 6 Hi¢u qua giam luong khi CO2 phat thai thu
duoc trong nam san pham cudi chinh (udc tinh cho
nam 2013)

Cic san pham xay dung thép cho phép bio vé mdi
truwdng toan ciu
e Cic san pham xiy dung thép cho phép 1am giim
tic dong moi trwomng

Ngoai viée giam st dung thép, cic san pham xay
dung thép c6 cuong do kéo cao gitip lam giam cdc tac
dong dén moi trudng toan ciu theo cac cach khac, vi
du nhu giam rac thai xay dung, bao v¢ cac nguon tai
nguyén du trir va kéo dai tudi tho khai thac cia cac két
cAu va thiét bi. Céac vi du cu thé nhu sau:
—Giidm rac thai xay dung

Vi cac san pham thép c6 thé tai ché nén chiing hau
nhu khong tao ra rac thai. Uu diém nay khong chi lam
giam gi4 thanh xir 1y rac thai ma con gitp kéo dai tudi
tho khai thic ctia cic bii chira rac thai cubi khong con
duoc dam bao.
—Giir gin cAc ngudn tai nguyén

Thép duoc coi 1a vat li€u co ban than thién véi moi
truong véi cac san pham bang thép co thé dé dz‘lng
dugc thao da, 1ap rap lai va tal st dung nhleu lan. Vi
du nhu truong hop ciia mot cau dudng sit sau khi sir
dung tai vi tri cii dugc thao roi, di chuyen va tai sur
dung tai ba vi tri khac (Hinh 7).
—Kéo dai tudi tho khai théac ciia cac két ciu xay
dung

Céc két cdu khung thép cho phép xay dung nhip 16n
va khong can bd tri cac twong khang chén. Vi vay,
ching phu hop dé mé rong va xay dung lai cong trinh.
Ngoai ra, cac két cau khung thép cho phép xay dung
cac toa nha co kha niang khai thac dai ¢6 thé linh dong
thoa min cac thay doi vé muyc dich sir dung cua cong
trinh trong tuong lai.

e Cac san pham xiy dung thép hoa hop véi méi
truong



Khai thac cuong dg, kha ndng lam viéc va céac dac
trung tuyét voi khac cua thép, nhiéu loai san phim xay
dung thép duoc phat trién hoa hop véi ty nhién. Trong
cac dy an xay dung gan v6i thién nhién, can phai hoa
hop va bao vé méi truong ty nhién. Theo quan diém
nay, cic san pham xay dung thép duoc phat trién dé
gay ra it tAc dong phd hoai téi méi trudng tu nhién va
doéng vai tro quan trong nhung kin déo trong viéc bdo
vé€ tu nhién theo nhiéu cach khac nhau. Hon nita, sau
két thuc tudi tho khai thac dai ciia cac san pham, ching
duoc tai ché hiéu qua. Vi dy nhu sau:

—Coc thép thAm nwéc

Viéc st dung coc thép voi cac 16 thAm nude cho
phép thi cong cac tudng coc thép khdng can tré muc
nude hién c6 hay giy ra cac anh huong khong tot toi
moi truong sinh thai va ty nhién khu vyc. Cac két qua
phan tich cho thay: khi cac 16 chiém 0,4% tong dién
tich mit bang coc (hodc 1000 15 c6 duong kinh
55-70mm) gitp dam bao 80% dong chay ban dau.
(Hinh 8)

—Cac dé coc thép sir dung ria ciy trong

Cac ria cay trong giir dat dong vai tro nhu mot dé
moéng dé trong cac cay luu nién. Cac hop gin cia ria
1&én dé coc thép cho phép tao mau xanh cho dé€ bao phu
trén bé mat dé ma khong 1am can tré cong ning cua dé
(Hinh 9).

—C4c dap thép thim nuéc chong tich tu cat

Céc dap thép thim nudc (dap ché) chin dé tang lan
va cdy troi giat sinh ra trong cac dong lii 1é6n. Chung
cho phép cac dong bun cat sau d6 chay xudng ha luu.
Hon nira, trong cac giai doan thong thuong, cac dap
khong anh hudng t6i dong chay cuia sudi va cho phép
nude va cat troi qua, cing véi ca va cac thuc vat séng.
Céc dap thép thim nudc c6 thé 1am giam tac dong xau
t6i thién nhién dong thoi giit cho tu nhién khong bi xao
tron. Trong cac giai doan binh thuong, cac dap chin
dong chay dit hoic cat, chéng giam mirc nudc & long
song va sat 10 dudng bd song dé bao vé hé sinh thai.
(Hinh 10).

—Cic dap thép khong thAm nuée chin cat

Cat va da gén cac vi tri dap duogc sur dung lam vat
lidu dip cho chudng ngai dap (16n hon hodc bang 70%
trong tiéu chuén chtng nhan méc sinh thai) cho phép
xay dung cac dap khong giy ra anh hudng xay téi hé
sinh thai. Ngoai ra, cac dap lam giam 16n khdi lwong
cac vat liéu thai (vi du nhu cat lfmg dong) can loai bo
giup giam tac dong téi moi truong (Hinh 11).

Hinh 7 Trudng hop pha d& va tai sir dung két céu thép
(céu Tonegawa trén tuyén Joban)
Hinh 8 Coc thép tham nudc
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Hinh 9 Dé coc thép sir dung ria ciy trong
Hinh 10 Dap thép tham nudc chong tich tu cat
Hinh 11 Bap thép khong tham nudc chan cat

Cac nd luc cua cong nghiép thép trong viéce gidi
quyet cac vin dé méi tru’(mg toan cau

Céc bién phap xir Iy cac van d& moi truong toan ciu s&
tr6 nén ngay cang quan trong trong ting nganh cong
nghiép trong twong lai. Dé dap tng tinh hinh nay,
nganh cong nghiép thép Nhat Ban s& tiép tuc thuc day
khong chi viéc tiét kiém cac nguon tai nguyén va nang
luong trong cic qua trinh san xudt ma con phat trién
céc san pham thép tinh ning cao, than thién vi moi
truong véi muc tiéu cudi ciing 1a dong gop vao viée
ngan chan sy nong 1€n cua trai dét va hinh thanh mot
x4 hoi hudng toi tai ché.



Fig. 1 Iron- and Steelmaking Process

Fig. 2 Crude Steel Production in the World
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Fig. 3 Concept of Steel Recycling
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Source : LCA Methodology Report (worldsteel, 2011)
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Fig. 4 Major Energy- and Resources-saving Technologies Applied in Steelworks
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*COURSE-55: Research project on the technology to reduce blast furnace CO2 emissions and to over CO2 from blast furnace gas

Source: Commitment to a Low-Carbon Society (The Japan Iron and Steel Federation)

Fig. 5 International Comparison of Unit Energy Consumption in the Steel Industry
Index set at 100 for Japan

Unit energy consumption in steel industry
(blast furnace/basic oxygen furnace process)

Japan Korea Germany France U.K. India Brazil U.S.A. Russia

Source: Indexing of data in “Estimate for Unit Energy in 2010”
prepared by Research Institute of Innovative Technology for the Earth
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Fig. 6 Effects of CO, Emissions Reduction Attained
in Five Major End Products (Estimates for 2013)

Domestic use Export
Transformer Transformer
Reduction of Ship Reduction of Ship
CO emissions CO, emissions
9.76 million tons 15.82 million tons
Train

Automobile Power generation Automobile Power generation
boiler boiler

CO, emissions reduction: 25.50 million tons (target steel products: 7.52 million tons)
Source: The Institute of Energy Economics, Japan
*Five steel products of automotive steel sheet, oriented electrical steel sheet, shipbuilding steel plate, boiler tube and stainless steel plate;
3.677 million tons in domestic use and 3.845 million tons for export in FY2013, totaling to 7.522 million tons

*Start of assessment for CO, emissions reduction: Domestic use from FY1990, export (automobile sheet and shipbuilding plate) from FY2003,
boiler tube from FY1998, and electrical sheet from FY1996

Fig. 7 Case of Demolition and Reuse of Steel Structure (Tonegawa Bridge on Joban Line)

The eight-span Tonegawa Bridge on the Joban Line in Ibaragi Prefecture, constructed in 1916,
was dismantled to three sections, each of which is currently reused as the railway bridge in three
locations: Aganogawa Bridge spanning Agano River in Niigata Prefecture, Shogawa bridge

spanning Sho River in Toyama Prefecture, and Daini-Takahara Bridge spanning Daini-Takahara
River in Gifu Prefecture.

After After
transfer transfer
B : Shogawa Bridge A’ Aganogawa Bridge
After
transfer

C : Daini-Takahara Bridge Dismantling Tonegawa Bridge

on Joban Line
intoA,B,and C

Fig. 8 Water-permeable Steel Piling
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Fig. 9 Steel Pile Embankment Using Planting Fin

Fig. 10 Water-permeable Steel Dam to Prevent Sand Buildup

Fig. 11 Impermeable Steel Dam to Block Sand
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(Trang 17~18)
Cac cong nghé xay dung thép & Nhat
Ban

Trong nam 2014, theo yéu cau cia Bo Dit dai, co
so ha tang, giao thong va du lich, Lién doan Sat va thép
Nhat Ban (JISF) da bién soan mdt danh muc cac cong
nghé xay dung thép & Nhat Ban (bang tiéng Anh). Ban
danh sach gi6i thidu ngén gon toan bd 27 loai cong
ngh¢ xay dung thép va vt liéu thép khac nhau st dung
trong céc linh vyc xay dung nha ctra va cong trinh dé
cac cong nghé va vat liéu nay duoc biét dén nhiéu hon
va san sang dé sir dung & nudc ngoai.

Noi dung day du dugc dang trén trang tin ctia JISF:
dén dia chi
http://www.jisf.or. Jp/en/act1v1ty/sctt/1ndex html vao
phan truy cép cong cong mien phi.

Phén sau day gi6i thiéu bon ndi dung dién hinh trich
ttr ban danh sach nay.

Thép cuwong do cao sir dung cho nha cira (SA440,
H-SA 700)

SA440 (cudng d6 kéo: thép cip 590N/mm’) va
H-SA700 (cudng do kéo: thép cap 780N/mm?) 1a cac
thép cudong do cao phat trién cho xay dung nha ctra. St
dung thép cuong do cao cho phép giam kich thude va
trong lugng két cAu, dic biét 1a cac phan khung thép co
kich thuéc 16n va trong lugng rat nang, vi du nhu cac
cot khung thép cua cac toa nha cao tang. Cac vit liéu
thép nay rat co hiéu qua trong viéc lam giam trong
lugng cia cac dan mai va cac bo phén nang khac.

Béang: So sanh kich thudc gitra SN490B, SA440 va
H-SA700

Hinh: Giam trong Iugng thép nho st dung thép SA440
va H-SA700

Thép chong chay

Thép chdng chay c6 cuong do cao hon & cac nhiét
d0 cao so vai cdc vat ligu nha cira bang thép thong
thu:ong Vit liéu dam bao ng sut kiém ching &
600°C ¢ it nhat 2/3 ing suét kiém chimg & nhiét do
phong. Thép chdng chiy cho phép sir dung it hon hodc
khong con sir dung cac bién phap chéng chay trong xay
dung cac cong trinh dd xe nhiéu tang hodc cac toa nha
khéac. Didu do giup dem lai gia thanh thap hon, thoi
gian xdy dung ngan hon va méi truong lam viée t6t
hon.

Hinh: Sy 1am viéc & nhiét d6 cao cua thép chong chay
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Anh: St dung thép chdng chay trong cac khu db xe
nhi€u tang

Cic dap ché bing thép khong ché cac dong rac thai

bay la dap che bang thép c6 thim duoc xdy dung
bang cac ghep nbi cac 6ng thép voi nhau ¢ kha ‘nang
hap thu chén dong dang kinh ngac. Day la két cau co
céu tao co xét dén yéu té moi trudng, vi dugc thiét ké
dé khong bit dong chay binh thudng cia séng, cho
phép dong nudc troi qua binh thuong va khong lam can
tre dat, da. Tuy nhién, khi xuat hién dong rac thai, cac
rac thai s bi chan lai trudc dap.

Anh: Pap ché bang thép dudi diéu kién thong thuong
va khi c6 dong rac thai

Thép chiu thoi tiét cho ciu

Thép chiu thoi tiét hinh thanh ri bao vé trén bé mit
ctia thép do ¢6 thém cac nguyén t6 nhu Cu, Ni va Cr.
Lop bao vé€ ri nay chat va déng déu, duge dic trung
béng mot tée do dn mon rat cham. Pic tinh nay cho
phép thép chiu thoi tiét 1am viée 1au dai ma khong can
son phu bé mit. Piéu nay giup lam giam chi phi bao
dudng cho cac cau thép.

Hinh: Anh vé chi phi vong doi ctia cdu thép chiu thoi
tiét


http://www.jisf.or.jp/en/activity/sctt/index.html

High-strength Steel for Buildings (SA440, H-SA 700)

SA440 (tensile strength: 590 N/mm?-grade steel) and H-SA700
(tensile strength: 780 N/mm?-grade steel) are high-strength steels
developed for building construction. Use of these high-strength
steels permits downsizing and weight reduction, especially for

Reduced Sectional Dimension of SA440 and
H-SA700 due to Higher Strength

Dimension of
Conventional
SN490B

800
>

t1=85

1350

t2=100

large-size and extra-heavy sections of steel frames, e.g. steel
framing columns for high-rise buildings. These steel materials
are also effective in reducing the weight of roof trusses and oth-
er heavy members.

Reduction of Steel Weight Attained

by Use of High-strength SA440 and H-SA700
100% 100%

£ 80%
66%
60%

42%
40%

2 20%

Weight/equivalent strengt

0%

SN490B SA440B H-SA700

Fire-resistant Steel
Fire-resistant steel exhibits higher strength at high temperatures
than do conventional steel building materials. It is guaranteed that
at 600°C the proof stress of this material is at least two-thirds the
proof stress specified at room temperature. Fire-resistant steel al-
High-temperature Performance of Fire-resistant Steel
at Elevated Temperatures
Yield strength (N/mm?)

400 —
YP
Fire-resistant steel
300 —
217 (N/mm?)
200 — YP
General steel (SN490)
100 —
YP:Yield point
0
20 100 200 300 400 500 600 700 800

Temperature (°C)

lows the reduced use or elimination of fire protection in the con-
struction of multistory parking facilities and other buildings. This
means that such advantages as lower cost, a shorter construction
period, and a better working environment can be expected.

Example of application of fire-resistant steel in multi-story car park
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Steel Slit Dams for Controlling De- Control of Debris Flow by Steel Slit Dam
Water and harmless

bris Flow Normal condition : sediments flow down
This is a permeable steel slit dam built by join- under normal conditions.

ing together steel tubes that have outstanding
shock absorption. This structure shows partic-
ular concern for the environment, as it is de-
signed not to disturb normal river flow, thus
allowing the unimpeded passage of water and
inoffensive earth and sand. However, once a
debris flow occurs, any offensive matter is cer-
tain to be captured.

In case of debris flood :

Shift-type structures is designed considering the ecosystem, which does not disrupt river flow.

Weathering Steel for Bridges

Weathering steel forms protective rust on every surface due to the ~ extremely slow rate of corrosion. This property allows weather-
addition of such elements as Cu, Ni, and Cr. This protective coat-  ing steel to serve a long time without surface painting. This leads
ing of rust is tight and homogeneous, and is characterized by an  to reduced maintenance costs for steel bridges.

Image of Lifecycle Cost Reduction in Weathering Steel Bridges

Weathering steel (without painting)
Weathering steel (surface-treated)

Painted steel (C5 paint)

Cost for corrosion protection

Years after construction

Application of weathering steel bridge in remote mountainous area
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( Bia cubi)
Céac hoat dong cua J ISF
Hai hgi thao to chirc tai Thai Lan

Lién doan Sit va thép Nhat Ban hop tac v6i Vién
nghién ciru Sit va thép Thai Lan t6 chtre hai hoi thao
vao thang 10/2015 tai Bang-cdc. Hai hoi thao nay duoc
sap xét 1a mot phan cua cac dy an hop tac do chinh phu
khoi xuéng sau Hiép dinh ddi tac kinh té Nhat Ban —
Thai Lan.

Hoi thao thir nhat vé céu thép to chirc vao ngay 13,
14/10. Bbn chuyén gia cau, véi hai chuyén gia toi tur
Nhat Ban trinh bay hai bai glang Ve “Gidi thiéu cau
thép va wu diém” va “Tom tit vé cu treo day vong”.
Hoi thao thir hai t6 chirc ngay 15/10 vé bao vé moi
truong va nang lugng voi hai chuyén gia trong linh vuc
dén tir Nhat Ban trinh bay bai giang.

Ca hai hoi thao dugc t6 chire thanh cong voi nhidu
khéch tham du. Céac dy 4n hop tac tuong tu trong giai
doan ké hoach 1a JISF t5 chirc tai Nhat Ban mot hoi
thao vé xdy dung thép va chuong trinh thyc tip danh
cho cac ky su Thai Lan.

Anh: Hoi thao vé cau thép to chtrc tai Bang-cHc

Keét qua khao sat cho tap chi “Xdy dung
thép Hom nay & Ngay mai”

Tir thang 8/2014 dén thang 6/2015, cac doc gia
qudc té cua bao Xay dung thép Hom nay & Ngay mai
(phién ban tiéng Anh) dugc dé nghi tham gia cac khao
sat trén cac sb 42 dén 44.

Trudc tién, chiing t6i xin bay to sw cam on to 16n toi
quy doc gia da tham gia vao cudc khao sat nay. Nho co
su hop tac cua quy vi, chiing t6i da thu nhan dugc
nhiéu két qua bo ich vi mot phan dugce trinh bay tom
tat nhu sau.

Co 58 doc gia tra 101, sb lugng doc gia tai ving
DPong Nam A chiém da sb. 97% ngudi tham gia thdy
tap chi b ich cho cong viéc hién tai ctia ho, c6 88% da
¢6 kinh nghiém st dung cac két ciu thép trong nghé
nghiép trude hoac hién nay cua ho. C6 thé néi cac thép
hinh két cau dugc sir dung rong rai nhat trong cac vat
lidu két cau thép, chil yéu & cac qubc gia Dong Nam A.

Trong luc d6, Iy do chinh khong lua chon thép la do
gia thanh cao, va chu dinh cia chu dau tu. Trong cac
ni dung ma doc gia quan tdm trong thoi gian t6i, ding
dau 1 ciu, sau d6 1an luot 1a xay dung, deO’ng cao toc,
bao vé chng an mon, khang chan va duong sit.

Chinh sach nhit quan ciia chiing t6i 1a nghién ciru
trung thyc cac két qua khao sat nay khi xem xét ké
hoach xuét ban trong twong lai.
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Seminar on steel bridges

Mr. Toru Watabiki
(JFE Engineering
Corporation)

Mr. Hiroyuki Okada
(Nippon Steel &
Sumitomo Metal
Corporation)

Mr. Nattapon Mr. Nuttapon
Ratanamalee (ISIT) Suttitam (ISIT)

Usefulness of Steel Construction Today &
Tomorrow for your current work (%)

Not so helpful Not helpful
3.4 0.0

Comparatively
helpful
34.5

Very
helpful
62.1

Is the steel structure used in your current work? (%)

Unknown
Not used 3.4

until now
12.4 ‘
Used in the

past work
224

Used in the
current work
65.5
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Seminar on the environment and energy con-
servation

(from left to right) JISF staff, Mr. Noriji Numata (JFE
Steel Corporation), Mr. Songwoot Graiparpong (ISIT),
Mr. Teruo Furuyama (Nippon Steel & Sumitomo Metal
Corporation)





