STEEL CONSTRUCTION

TODAY & TOMORROW
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An pham chung ciia Lién doan thép Nhat Ban
va Hiép h¢i xay dung thép Nhat Ban

Bdn tiéng Viét

Ban tiéng Anh cua Xay dung thép Hom nay va
Ngay mai dugc xuat ban ba 1an mot nam va dugc
phat hanh trén toan thé gidi toi cac doanh nghiép
va cac cong ty c6 quan tdm trong tat c cac nganh
cong nghlep va cac to chic quan ly Muc dinh
chinh cua an pham 13 gi6i thi€u céc tiéu chuan va
chi tiét ky thuat lién quan dén xay dung thep, cac
thi du v€ du 4n xay dung tién tién, cac cong nghé
va vat lidu xay dyng tién tién va cac van dé twong
tu trong xay dyng nha va xay dung cong trinh.

Nham glup doc gia Viét Nam dé hiéu hon cac
bai bao nay, mot ban tiéng Viét da dugc lam va di
keém vai ban tleng Anh. Céc hinh anh, hinh minh
hoa va bang biéu bang tiéng Anh duoc dinh kém &
trang cudi cua timg bai bdo trong ban tleng Viét
nay. Ngoai ra, khi can khang dinh thém vé mat ky
thuat cua van ban hodc cac chi t1et k¥ thuat khac,
xin hiy tham khao thém & ban tiéng Anh.
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Bai noi bat:
Tdi ché’va Danh gid vong doi cdc sdn
pham thép

(Trang 1-4)

Bai noi bdt: Tdi ché’va Pdnh gid vong doi cdc sdn
pham thép (1) ) .

Sang kién ing pho voi cac van dé moi
truwomg va giam nhe trai dat nong lén cua
nganh Cong nghiép Thép Nhat Ban

Tac gia Hidekazu Matsubara

Thu ky Uy ban Thép xay dung than thién voi moi
truong

Lién doan Thép Nhat Ban

Ung pho véi cac van d& ndi 1én lién quan dén moi
trudng toan cau, chmh pha Nhat Ban da thiét lap Hoi
dong cac B0 trudng vé Bao vé moi truong toan ciu
nam 1989. Nho do, cac nd luc khac nhau nhim muc
tiéu giam nhe trai dat nong 1én da duoc thiic day trong
pham vi toan quoc Trong nhitng ndm gan day, dé xay
dung va dé xuét “Cac chién luoc phat trién phat thai
khi nha kinh thdp dai han (Cac chién luoc dai han)”
duoc yéu cAu dé trinh ndm 2020 trong thoa thuan Paris
cua COP21, “Héi théo vé chién luoc dai han cta Nhat
Ban theo thoa thuan Paris” duoc thiét 18p da duoc bat
dau kiém tra trong Chién lugc dai han.

Theo nhing dong thai & Nhat Ban va trén toan cau,
nén cong nghiép thép Nhat Ban dang thuc diy nhiéu
bién phap khac nhau nhdm giam nhe trai dat nong 1én.
Mot trong cac bién phap dic trung dang dugc thiic ddy
1a “Ké hoach thuc hién d¢ dat toi xa hoi tiéu thu cacbon
thap”. Ngoai ra, dong vai trd ¢b dinh trong cac van dé
trai dat nong 1én sau 2030, nén cong nghiép thep da
dua ra “Tam nhin vé cac bién phap dai han dé img pho
v6i cac van dé trai dat néng 1&€n” nham thuc hién muc
tiéu cudi ciing 1a san xuét ra “thep khong cacbon”.

Bai bao nay gidi thiéu cac sang kién ciia nganh
cong nghiép thép Nhat Ban dé xir Iy cac van d& moi
trudng va giam nhe trai dat nong 1én dang duogc thic
day va cac ké hoach tuong lai dé giam nhe trai dat
nong 1én.

Cic bién phap xir Iy cic vin dé mdi truwong trong
san xuat sat va thép

Bit ngudn tir cude khing hoang diu mo xay ra
trong thap nién 70 cua thé ky 20, nganh cong nghiép
thép Nhat Ban da thuc ddy nhiéu nd luc khac nhau dé
xtr 1y cac van dé moi trudng trong qua trinh san xudt

sit va thép, gdbm co:

e Cac bién phép thiic ddy qua trinh, chi yéu cho viéc
tiép tuc cac qua trinh san xuét, vi du nhu gi6i thiéu
san pham duc thep lién tuc

e Tan dung c6 hiéu qua khi ga phy pham trong d6 khi
ga phu pham sinh ra trong qua trinh san xuét st va
thep woc thu hdi va sur dung lam nang luong dé diéu
khién thiét bi ché tao st va thép

e Thu hoi nang lugng thira va tdn dung hiéu qua l[am
ngudn phat ning luong

e Gioi thiéu cac cong nghé tiét kiém nang lugng phat
trién dua trén viéc tan dung hi¢u qua cac phé liéu lam
nguyén licu

(Tham khao Hinh 1)

Nganh cong nghi¢p thép Nhat Ban da lién tuc dua
cac qua trinh hiéu qua nang lugng cao vao qua trinh
san xudt sit va thép, nhd d6 thu duoc luong giam
khoang 30% lugng tiéu thu ning lwong trén mot tin
san pham thép so voi thoi diém thap nién 70 cua thé ky
20. Vi vay, nganh cong nghiép da thuc hién cac qua
trinh ché tao sat va thép co hiéu qua cao nhat trén thé
gi61 (Tham khao Hinh 2).

Bén canh viéc st dung nang lugng hiéu qua nhu da
trinh bay & trén, nganh cong nghiép thép Nhat Ban da
dua vao nhiéu bién phap xir Iy moi truong khac nhau,
mot trong s6 d6 1a viée str dung hiéu qua xi thép sinh ra
trong qua trinh san xuét sat va thép. Vi du nhu vi ¢6 thé
ché tao xi-ming 16 thdi dung xi 16 thdi khong can qua
trinh nghién va nung von duoc dung khi san xuat
xi-ming thong thudng, xi-mang 10 thdi ¢ anh hudng
16n téi viée bao v€ moi truong hodc gidm lugng khi
CO2 phat thai trong qué trinh san xuat.

Ngoai ra, nganh cong nghiép ciling dong goép hudng
dén viéc bao vé ca chét luong khong khi va nudc. Cac
phat thai khi SOx va NOx & cac nha may thep d duoc
giam xubng dang ké nho viée sir dung thiét bi khir qua
trinh sulphur khoa va khtr qua trinh nito héa. Trong céc
nha may thép sir dung rt nhiéu nudc, véi hon 90%
nuée duoce dua lai qua trinh tudn hoan nho viée st
dung thiét bi tinh loc chat luong nudc. Tap trung vao
cac bién phap moi truong nay, nganh cong nghiép thép
g6p phan hudng dén viée cai thién moi trudng.

Hinh 1 Phat trién cAc qua trinh sinh thai trong nganh
cong nghiép thép Nhat Ban

Hinh 2 So sanh vé luong tiéu thu niang luong don vi
trong nganh cong nghiép thép trén thé gioi

Cic bién phap giam nhe trai dat néng Ién cia
nganh cong nghiép thép Nhat Ban
Nganh cong nghiép thép Nhat Ban tao ra cac qua



trinh hiéu qua ning lugng cao nhat thé gidi, da 1én ké
hoach va dua vao thuc té str dung cac bién phap giam
nhe trai dat néng 1én. Dac biét 1a cac bién phap nay
dugc thuc dy dya trén “Ké hoach thuc hién dé dat t6i
x3 hoi tiéu thy cacbon thap: Giai doan 1 (~2020)” dugc
hd tro boi bon hoat dong cdt 13i: hiéu qua sir dung ba
phuong phdp sinh thai: qua trinh sinh thai, giai phép
sinh tha1 va san pham sinh thai; phat trién qua trinh ché
tao sat ddi m&i COURSES0 (Gidm lugng CO2 t61 han
trong qua trinh ché tao thép nhd cong nghé tién tién vi
mdt trai dat mat 50). (Xem Hinh 3).

e Cac qua trinh sinh thai

Thiic ddy cac qua trinh sinh thai dwa ra cac qua
trinh hiéu qua ning luong cao nhat thé gisi nhu da
trinh bay & trén trong do cai tién hon nita hiéu qua
nang luong. Gan day, cac nd luc nghién ctru va phat
trién hudng dén viéc gidi thiéu cac 16 luyén than coc
thé hé méi va viéc nang cao hidu qua hoat dong cua
thiét bi phat nang luong.

e Cac gidi phap sinh thai

Céc giai phap sinh thai nham thuc day viéc tiét kiém
nang luong bang hai phuong phap: chuyén giao cac
cong nghé tiét kiém ning luong (BAT: cong nghé sin
c6 t6t nhat) duoc phat trién va dua vao sir dung thyc té
trong nganh cong nghiép thép Nhat Ban dén cac nude
Trung Qudc, An P9, ASEAN va cac qudc gia khac
dang phat trién nganh cong nghiép thép nhanh chong;
va st dung hiéu qua khuon khé cua cac chuwong trinh
hop tac da quéc gia vi du nhu “Hop tac quéc té dé cai
tién hiéu qua sir dung ning luong ciia Hop tac thuc
hién ning luong wu tién toan cau (GSEP)”. Nganh
cong nghiép Nhat Ban da dong gop nham giam luong
CO2 phat thai thong qua cac phuong phap ¢ pham vi
toan cau (Xem Hinh 4).

Mot nghién ctru ciia Uy ban Ning lugng qudc té da
néu ra cac ngz‘mh cong nghiép thep n ¢ ngoz‘li c6 kha
nang 16n tiét kiém nang luong (Hinh 5) bang Vlec gl(n
thiéu cac cong nghé tiét kiém ning luong ti€n tién (hau
hét cac cong nghé nay déu dugc phat trién & Nhat Ban).
Nganh cong nghiép thép Nhat Ban s& tiép tuc dong gop
vao viéc phat trién va cung cip cac giai phap sinh thai
trong tuong lai.

e Sin pham sinh thai

Céc san pham sinh thai 1a cic san pham thép c6
lwgng phat thai khi CO2 giam, it cac van dé méi truong,
cai thién hi¢u qua nhién liéu va cac phuong phap khac
O giai doan cac san pham cudi duoc ché tao bang cach
str dung t6i wru cac qua trinh dic trung tir cic san phdm
sinh thai. Vi du nhu cac san phém cudi duoc ché tao
bang cac san pham thep tinh ning cao dong gop vao
viéc lam giam lugng khi thai CO2, hodc cac san pham

sinh thai than thién v6i moi trudng trong giai doan ap
dung. Mot san pham sinh théi tiéu biéu 1a tam thép tu
dong cuong do cao sir dung cho 6-t6. Tir nhitng ndm 70
cua the ky 20 cho dén nay, thep tam st dung cho 0-t0
yéu ciu cudng do keo ao dé thoa man cac yéu cau va
bdi canh xi hoi khac nhau, hodc dé dap tmg yéu cau
trong lugng xe nhe hon gitp céi tién hiéu qua nhién
liéu. Cac thm thép uong do cao sir dung cho 6-t6 dugc
cac nha san xuét thép Nhat Ban phat trién da dong gop
vao viéc lam giam phat thai khi CO2 cia xe trong
lwong nhe trén pham vi toan cu (Tham khao Anh 1).

Tuy nhién, cép dd cua cac gia tri dac trung dat duogc
theo cuong dd kéo hoac dua vao sur dung thuc té cla
céc nha san xuat thép Nhat Ban chi chiém 1/3 dén 1/2
gi tri 1y thuyét (tham khao Hinh 6). Vi thé, nganh
cong nghiép thép Nhat Ban dang nd luc dé phat trién
céc san pham thep uwong do cao, dong thoi hd tro co
s& ha tang x4 hoi tuong lai théng qua viée phat trién
cac san phém thép thé hé méi dé chuan bi cho mot co
s& ha tang st dung khi hydro. Cung luc d6, nganh cong
nghiép thép Nhat Ban ciing dang hudng téi nhiém vu
g6p phan 1am giam phat thai khi CO2 trong toan bo
vong doi cta cac san pham thép.

Trong qua trinh phat trién cac qua trinh ché tao thép
d6i mai, nhitng nd lyc nghién ciru va phét trién dang
duoc dinh huong nhim dén hai muc tiéu: tan dung viéc
lam giam khi hydro cta quing sat trong qué trinh 16
thdi c6 lwong khi CO2 thai ra cao nhét so v6i qua trinh
san xuat thép; du an COURSES0 c6 cac phat trién cong
nghé nham giam 30% lugng khi CO2 thai ra trong qué
trinh 16 thoi bang cach phan tach va thu hdi CO2. Viéc
ung dung thuc tién cia COURSES50 duoc du kién s&
bat dau khoang nim 2050.

Bing viéc giam luong phat thai khi CO2 trong cac
qua trinh ché tao sit va thép, nganh cong nghiép Nhat
Ban da dua ra “Ké hoach thyuc hién dé dat t&i x3 hoi
ti€u thu cacbon thép: Giai doan II” cho nam 2030. Vi
tong khi CO2 lugng phat thai trong cong nghiép thép,
Giai doan II dat myc ti€u lam giam o ce”ip do cao hon
bang cach thém vao cac muc tidu giam dic trung dé thu
duogc cac san pham sinh thai, qua trinh sinh thai va giai
phap sinh thai cua Giai doan I (Bang 1). Trong linh vuc
phat trién qua trinh d6i méi, ngoai COURSES0, nganh
cong nghiép thép dang c6 mot ké hoach dé thic day
phat trién ferro coke (sit kim loai va vat liéu cacbon) la
mot vt lidu tho cho ché tao sit tién tién.

Hinh 3 Triét 1y co ban cta bién phap dai han lam giam
van d¢ trai dat nong 1én ctia Lién doan Thép Nhat Ban
(Ba sinh thai va phét trién cong nghé tién tién)

Hinh 4 Chuyén doi trong cc chwong trinh hop téc



qudc té dé hd trg cac giai phap sinh thai

Hinh 5 So sanh tiém nang tiét kiém ning luong trong
nganh san xudt thép trén thé gioi (2011)

Anh 1 Céc san pham thép c6 1gi cho viéc giam phat
thai khi CO2

Hinh 6 Phat trién cac san pham thep wong do cao va
tiém ning phat trién twong lai

Béang 1 Cac muc tiéu lam gidm phat thai khi CO2 nho
str dung ba sinh thai trong nganh céng nghiép thép
Nhét Ban

Cic bién phap twong lai dé giam nhe trai dat néng
1én trong nganh cong nghi¢p thép Nhit Ban

Thda thuin Paris dat muc tiéu “gilt muc ting nhiét
d6 trung binh toan cau dudi 2°C trén cac cap do tién
cong nghiép”. Nhu vay, thuc su can phai phat trién
cong nghé ché tao sat d6i moi hoan toan so véi cac
cong nghé¢ dang stir dung hién nay va cac cong nghé
moéi dang duoc phét trién. Trudc tinh hinh d6, nganh
cong nghiép thép Nhat Ban dang tap trung toan bo nd
luc dé phat trién COURSES5O, ferro coke va cac cong
nghé ché tao sét khac dé dua vao ap dung thuc té nam
2030. Khi d6, lugng khi CO2 phat thai do viéc st dung
cac tai nguyén tu nhién dy kién s& giam khoang 10%
so voi hién nay (khong bao gom lwong giam do hiéu
qua thu thap va luu trit C02).

Hién nay, phuong phap 16 thdi 1a phuong phap chii
dao trong san xuét st ca vé phuong dién kinh té va k§
thuat, vi thé can phai thic ddy viéc xay dung cong
nghé ché tao sit co lugng phat thai cacbon thap khi tiép
tuc sir dung 10 théi trong tuwong lai. Tuy nhién, s&
khong thé dat dugc cap do giam nhiét do trung binh
toan cau dai han da dit ra trong Thoa thudn Paris khi
chi ap dung cac bién phap nhu vay. Do d6 cAn phai
phat trién cac cong nghé cai tién triét dé so véi cac
cong ngh¢ hién nay. (Tham khao kich ban gi6i thiéu
cac cong nghé cai tién triét dé trinh bay trong Hinh 7).

Pé dat duge muc tiéu do, nganh cong nghiép thép
Nhat Bén tap trung vao kién thirc thu thap duoc khi
phat trién COURSES50 va ferro coke 1am nén tang dé
thiic ddy ba thir thich chinh: cong nghé ché tao sét
giam hydro cho thep at duoc lwong khi phat thai bang
0, CCS (co lap va luu trlt cacbon) trong d6 luong khi
C02 thai ra trong qua trinh ché tao st dugc tach riéng,
thu thap va luu trit, CCU (thu thap va tan dung cacbon)
véi cac loi ich khi stir dung CO2 lam nguyén liéu.

Vi khi hydro dugc st dung trong qua trinh ché tao
sat giam hydro khong chi dugc ding l1am nguyén liéu
dé ché tao sit ma con 1a nguén nhién lidu sir dung cho

0-t6 va cho cac linh vuc dan dung khac, diéu kién ban
dau co ban 1a sy phat trién va cai tién cong nghé va

thiét bi ché tao hydro 1am ning luong thong thuong st
dung trong cong nghiép va co so ha tang x4 hoi. Cy thé
1a cac diéu kién can thiét quan trong dé sir dung hydro
trong ché tao thép — vat heu cong nghi€p co ban la viéc
nghlen vun cabon va do san co trong tuong lai ctia
ngudn cung cap giare, 6n dinh. Ngodi ra, khi sir dung
CCS trong thuc té, can phai giai quyét nhidu nhiém vu
khéc nhau ngoai cac nhiém vu cong nghé, vi du nhu
viéc dam bao cac vi tri kho chira CO2, su chép nhan
ctia x4 hoi, cac to chire thyc hién du 4n va viée xir ly
cac vuéng mic kinh té bén canh viéc phat trién cong
nghé cho phép van chuyén va luu trir lugng 16n khi
CO2 v6i gid thanh thap. Hinh 7 trinh bay ban d6 (kich
ban) hudng dén su phat trién cta cac cong nghé cai
tién triét de.

Hinh 7 Ban d6 (kich ban) hudéng dén sy phat trién cua
cac cong nghé cai tién triét dé

Cic sang kién hwong téi giam nhe trai dit néng lén
mot cach bén virng

Nganh cong nghiép thép Nhat Ban da xi 1y cac van
dé moi truong tap trung vao cac cong nghé tién tién da
trinh bay & trén. Trong twong lai, dé Nhat Ban dat t&i
muc tiéu mirc do trung han (ndm 2030) néu trong Thoa
thuan Paris, nganh cong nghiép phai lién tuc thuc day
“Ké hoach thuc hién dé dat t&i xa hoi tiéu thu cacbon
th‘ ”, Cung lac d6, theo muyc ti€u mac d6 dai han (sau
nam 2030) dé san xuat “thép khong cacbon”, can dua
ra cac sang kién dé lam giam nhe trai dat nong 1én &
mirc 6 dai han dat dugc nhd viée thuc dy cac san
pham sinh thai, cac qua trinh sinh thai va gidi phap sinh
thai, va phat trién cac cong nghé ché tao sat tién tién.



Fig. 1 Development of Eco-processes in the Japanese Steel Industry
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Fig. 2 International Comparison of Unit Energy Consumption
in the Steel Industry
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Source: RITE— Estimate of Unit Energy Consumption for 2015; Conversion to indices by
the Japan Iron and Steel Federation

Fig. 3 Basic Concept for Long-term Measure to Mitigate Global Warming in the Japan
Iron and Steel Federation (Three ecos+innovative technology development)

Eco-process
Further improvement of world-class
energy use efficiency in iron- and
steelmaking processes

Eco-product Eco-solution
Contribution towards CO2 emissions Contribution towards CO2 emissions reduction
reduction at the stage of steel application as the on a global scale through transfer of Japanese
end product through supply of high-performance steel industry’s world-class energy-saving
steel products —eco-products are indispensable technologies mainly to developing nations
in structuring low-carbon society and their diffusion in those nations

Innovative technology: COURSESO0, ferro coke

Extremely-innovative technology: hydrogen-applied reduction process, CCS, CCU



Fig. 4 Transition in International Cooperation Programs to Support Eco-solutions

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Japan-China Steel Industry Environmental Protection and Energy Conservation Technology Conference (2005~)

The Public and Private Collaborative Meeting between

: : Indian and Japanese Iron and Steel Industry (2011~)
Bilateral and regional
cooperation programs
ASEAN-Japan Steel

Initiative (2014~)

gnouolglea:aet';gln APP (Asia Pacific Partnership) GSEP (Global Superior Energy Performance
programs Steel TF (2006~2010) Partnership) Steel WG (2010~2015)
) . EPCO (Environmental Polic ECO (Environment Committee
ENCO (Environment Committee) (~2009) Commi(ttee) (2010~2013) Y (2014(~) )

“CO:z Breakthrough Program”: Participating with COURSE50 (2003~)

CO: Data Collection (2007~)

International Cooperation Development of ISO 14404 (2009~)

Krogrqm_s (Wor(ljd Stt]ee| SO 14404 —"International standard for the calculation of CO2 emission from steel plants’
ssociation and others) e Issue of the standard for steel plant with blast furnace and electric arc furnace in
2013 and steel plant with electric arc furnace and DRI facility in 2017

Fig. 5 International Comparison of Energy Saving Potentials in the Steel Industry (2011)
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Photo 1 Steel products conducive to reducing CO2 emissions

@ Motors for hybrid and electric vehicles: @® Automobile and industrial machinery parts:
Improved fuel efficiency, higher output Multi-stepping, downsizing and lighter weight of
and downsizing of motors attained by transmission gears attained by the use of high-strength
the use of high-efficient, non-oriented gear steel—Improved fuel efficiency
electrical steel sheet
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Fig. 6 Development of High-strength Steel Products and Future Development Potential
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Table 1 Tarﬁets for CO2 Emissions Reduction by the Use of Three Ecos

in the Japanese Steel Industry
Implementation of Plan to Phase | Phase Il
Achieve Low Carbon Society (~2020) (~2030)
5,000,000 tons-CO2* 9,000,000 tons-CO:2
SEpIEEEES (reduction from BAU) (reduction from BAU)
Eco-solution 70,000,000 tons-CO:2 80,000,000 tons-CO:2
Eco-product 34,000,000 tons-CO2 42,000,000 tons-CO2

*Of the emissions reduction target of 5,000,000 tons-COz, while concentrating on the reduction
of 3,000,000 tons-CO:z by means of energy savings and other self-efforts, the emissions
reduction attained by the increased collection of plastic wastes and other waste materials
compared to the FY2005 collection return is to be counted as the emissions reduction return.

Fig. 7 Roadmap towards (Scenario for) Development of Extremely-Innovative Technologies
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Cdc bai noi bgt: Tdi ché’va Pdnh gid vong doi cdc
sdn pham thép (2)

Tiéu chuan hoa phwong phap tinh toan
LCI cho cac san pham thép va su phat
trién & Nhat Ban

Tac gia Tomohisa Hirakawa

Pho chii tich Uy ban Thép xay dung than thién véi
modi truong — Lién doan Thép Nhat Ban

Tiéu chuin héa cac phu’()’ng phap tinh toan LCI ¢6
xét dén hiéu qua tai ché

Khi danh gié hi¢u qua Vé mai truong ciia nhidu san
pham sir dung trong doi song hang ngay cua chung ta,
c6 thé tap trung vao giai doan san xuét va st dung cac
san phdm, nhung hiéu qua méi truong c6 thé khong
dugc danh gia chinh xac néu chi xét toi cac giai doan
nay. Thuc ra, can danh gia hidu qua vé madi truong cia
céc san pham trén toan bd vong doi ctia san pham bao
g0m céc qua trinh tir khai thac nguyén liéu thd dén ché
tao va sir dung san pham, hon nita 1a qua trinh tai ché
sau khi bo di san pham da dung. Vi vay, danh gia vong
doi (LCA) ¢6 vai tro quan trong trong danh gia hi€u
qua mdi trudng clia cic san pham.

Hau hét cac san pham thep dwoc thu hoi 1am phé
lidu thép sau khi 6-t6 va cac san pham khéc sir dung
thép két thuc tudi tho khai thac. Thép phé liéu duoc thu
hoi va ché tao lai thanh cac san pham thép méi duoc
dung cho cac san pharn cubi cung méi. Qua trinh niy
dugc 13p lai nhiéu 1an cho nhiéu loai san pham cudi
cung khac nhau.

Trong ltic d6, cac tiéu chuan chua duoc xay dung dé
danh gia cac van dé moi trudng trong sudt vong doi
ctia san phim, bao gdm cé viéc thu hdi phé lidu sau khi
b6 di cac san pham cubi cing. Vi thé, 1S020915
“Phuong phap tinh toan thong ké vong doi cho cac san
pham thep va JIS Q 20915 “Phuong phap tinh todn
thong ké vong doi cho cac san pham thep (sau day goi
1a “Tiéu chuan”) dugc ban hanh di cho phep tinh toan
thong ké sir dung dé danh gia cac van dé moi trudng
trong toan bd vong d’O’i ctia san phim thép.

Tiéu chuén bat nglon tr phuong phap tinh toan LCI
do Vién nghién ctru quoc té Sit va Thép thuc hién (hién
nay 1a Hiép hoi Thép thé giéi) bang phuong phap tinh
toan kiém ké vong doi (LCI) ndm 1997, xe dén viée
tai ché phé lidu tir cac san phdm sit va thép s dung
Béo cdo phuong phap do Vién nghién ctru xuét ban.
Niam 2015, Lién doan Thép Nhat Ban d¢ xuat Uy ban
k¥ thuat ISO TC/17 tiéu chuan hoa phuong phép tinh
toan LCI din t¢i viéc ban hanh ISO20915 “Phuong

phap tinh toan théng ké vong doi cho cac san pham
thep vao thang 11/2018 va JIS Q 20915 c6 ndi dung
gan nhu twong tu vao thang 6/2019.

Trong khi pham vi hé thong thong thuong (pham vi
ap dung tinh toan LCI) dung cho phuong phap tinh
toan LCI thuorng bao goém céc qua trinh tr khai thac
nguyén liéu dén van chuyén san phdm thi Tiéu chuin
mai ban hanh bao trum cac qua trinh tir khai thac
nguyén liéu dén van chuyén san phdm co xét toi hiéu
qué tai ché thong qua viéc thu hdi va st dung phé ligu
thép (Hinh 1). Khi str dung Tiéu chuan dé tinh toan
LCI, LCI ¢6 dugc khi thém LCI (B1) sinh ra do dau
vao phé lidu va LCI (B2, gié tri 4m) c6 dugc khi tai ché
phé liéu vao LCI (A) c¢6 duoc trong cic qua trinh tir khai
thac nguyén liéu dén van chuyén san pham (Hinh 2).

Lién doan Thép Nhat Ban va Hiép hoi Thép thé gidi
dinh ky thu thap thong tin tir cic nganh ché tao thép
trong nude va trén thé gidi vé van hanh cac sb lidu két
qua tir cac cong ty thanh vién dé tinh toan va cong bd
cac gia tri trung binh cua kha nang néng 1én toan cau
(GWP) gén lién v6i cac san pham thép chinh. So ligu
GWP duoc cong bd trén cac trang web cuia hai to chirc
nay.

Ba phan tiép theo ctia bai bao trinh bay bdi canh va
triét Iy ciia Tiéu chuan.

Hinh 1 Cac pham vi hé thong st dung trong phuong
phap tinh toan LCI

Hinh 2 Phuong phap tinh toan LCI néu trong JIS Q
20915

U'u thé vurot trdi vé kha niing tai ché

Dic trung dang chi ¥ nhat cta Tiéu chuan 1a xem
xét toan bd dic trung riéng biét vé hiéu qua tai ché cua
c4c san pham thep. Khi  éu 18n cac uu diém cua thép
khi tai ché, c6 nim vu diém chinh, cho phép tai ché
khép kin cac san pham thép (bat ky san pham cudi
cuing nao nhiéu lan).
e D& dang phan tich

Nhu di biét, nam cham hut sét. Vi thé, ngay ca khi
cac san pham thép bi bo chung véi cac loai vat liéu thai
khac nhau, van dé dang phan tach thép nho nam cham
(Hinh 3).
e Thiét lap viéc tii ché theo kinh té thi trueong

Phé ligu thép khong phai 14 vat lidu thai ma co gia
tri, do do phé thai thep & duoc giao dich trén toan thé
gidi dua theo nguyén tic thi truong (Hinh 4).
e it anh hwéng dén mdi trudng trong qua trinh tai
tao

Khi quing sat dugc tinh chiét thanh st (tir sin
thanh sit), cac van dé vé moi truong trong giai doan



tiép theo ctia viée tai tao tir phé lidu thép thanh thép s&
dugc loai bo dén mirc thdp nhit (tir thep én thép) va
ngoai ra con ¢ thé 1ap lai hoat dong khong anh hudng
dén moi truong trong mdi qua trinh tai tao sau do
(Hll’lh 5).
o it suy giam chit luwgng trong qua trinh tai tao

O giai doan tai tao tir phé lidu thép thanh thép, co
thé loai bo hau hét nhitng tap chét nhu xi va khi trong
phé liéu thép. Vi nhitng chit co hai khong thé loai bo
dugc trong qua trinh tai tao, c6 thé hoa tan chiing bang
sat nong chay dé giit nguyén chét luong cua thép tai
tao (Hinh 6).
e Kha niing tai tao nhiéu loai sin pham thép khac
nhau

Céc cAu trac kim loai cta thép duoc tai tao tu phé
lidu thep d& ¢c diéu chinh & giai doan trudc khi lam
nong chay phé liéu thép, nho d6 o thé tao ra nhidu loai
va kiéu san pham thép khac nhau khi kiém soat vi cau
tric st dung cong ngh¢ tich hop hoat dong (Hinh 7).

Hinh 3 Phén tach cac san pham thep & sir dung tir vat
liéu phé thai bang nam cham

Hinh 4 Thu hoi phé liéu thép trong nén kinh té thi
truong

Hinh 5 Cac van dé vé mdi truong ciia qua trinh tai tao
céc san pham thép

Hinh 6 Pam bao chét lugng trong qua trinh tai tao
Hinh 7 Kiém soat vi cAu trac dé tao ra cac dac trung
khac nhau

Sir dung phi hep 16 thoi va 16 hé quang di¢n

C6 thé dugc phan loai cac phuong phap ché tao sat
va thep hanh phuong phap 10 thoi (BF) va phuong
phap 10 hd quang dién (EAF). Trong phuong phap 1o
thoi (BF), gang duoc ché tao cha yéu tir quing sit, con
cacbon chura trong gang (sat nong chay) duoc loai bo
bang 10 OXy co ban dé ché tao thep Con trong phuong
phap 16 hd quang dién (EAF), phé liéu thep woc nong
chay truéc bang nhiét ho quang, khi d6 thanh phan hoa
hoc duogc diéu chinh dé ché tao thép. Tuy nhién, thép
ciing duoc ché tao tir phé liéu thép bang phuong phap
16 thdi (BF) dé tiét kiém va gang dugc dung dé dam
bao cép do chét lugng cia thép bang phuong phap 16
h6 quang dién (EAF). (Tham khao Hinh 10).

Hinh 8 thé hién viéc ché tao cac san phém thép trén
thé giéi sir dung phwong phép 16 thdi (BF) va phuong
phap 16 hd quang dién (EAF). Viéc phuong phap 16
théi (BF) duogc st dung rong rii hon phuong phap 10
h6 quang dién (EAF) va phuong phap 1o thoi (BF) 1&
rang dap Gmg yéu cau phat trién cc san pham thép. Ly
do 1a quang sat c6 thé dugc khai thac theo nhu cau, con

luong phé liéu thép lai han ché.

Theo do6, phé liéu thep d oc tai sir dung c6 hidu qua
trong ca hai phuong phap 10 thoi (BF) va phuong phap
16 hd quang dién (EAF), lai ¢6 lugng du trit x4 hoi ting
dan do viéc str dung cac san phdm thép ché tao tir 16
thdi - thep 10 oxy co ban. Luong du trit thép theo dau
ngudi & cac nude 16n nhu Nhat Ban, My va chau Au 1a
khoang 10 tin, con lwong du trit thép theo ddu ngudi trén
toan thé gidi chi khoang 4 tan (Hinh 9). Hién nay, ky
nguyén str dung phit hop phuong phap 16 thoi (BF) va
phuong phap 16 hd quang dién (EAF) van tiép dién, trong
do phuorng phap BF duoc trong doi dong vai tro dau tau
hudng dén viéc phat trién du trit thép trong xa hoi.

Hinh 8 Ché tao cac san pham thép trén thé gidi (cac
san pham thép béng phuong phap 10 théi (BF) va
phuong phép 10 hd quang dién (EAF)

Hinh 9 Luu théng cac san phdm sit va thép trén thé
gidi

Triét 1y tinh toan LCI ciia cac san pham thép

Viéc tinh toan kiém ké vong doi (LCI) cta cic san
pham thep @ oc giai thich bang cach lay LCI tir quing
sit 1a Xpr, LCI tir phé liéu thép Xre, ty 18 thu hdi phé
lidu (ty 16 tai ché) R va loi nhuan thép nong chay trong
qua trinh tai tao phé lidu thép Y. Liy Xpr=2,0 (t-CO2),
Xre-0,5 (t-CO2), R=0,9 va Y=0,9 thi cac gia tri gid
dinh tir viéc mé phong céc trao ddi thuc té trong bon
dai lugng lién tiép & trén, dé mo rong hiéu biét triét ly
LCI. (Hinh 10).

Khi sir dung ca hai phuong phép 16 thoi (BF) va
phuong phap 10 hd quang dién (EAF) dé ché tao st va
thép, LCI cua céc san pham thép can dugc tinh toan
nhu thé nao? LCI can dugce tinh toan riéng biét cho cac
san pham thép bang phuong phéap BF hodc phuong
phap EAF, hodc bang mot qua trinh két ndi don gian
bao gdom ca 2 phuong phéap. Vi phé ligu thép st dung
phuong phép EAF dén tryc tiép thong qua phuong
phap BF véi quing sit dugc tinh chiét thanh sat, c6
moi quan h¢ nhén qua gitra hai phuong phap vi thé
khong thé phén chia hai phuong phap dé tinh toan LCI.
Vi thé, hai phuong phéap nay duoc gop thanh mét qua
trinh két n6i don, va viéc danh gia LCI cua hai phuong
phap nay sir dung gia tri trung binh cua tong cac LCI
clia cac san pham thép 1a d& dang (Hinh 11).

Cu thé 12 LCI duoc tinh toan cho mdi 14n tai ché lap
lai, két qua 1a LCI thay doi tir 2,0 (--CO2) dén 0,79
(t-CO2). Trong Tiéu chuan, gla tri cudi cung (gia tri
trung binh vong do1) dugc lay 1a LCI ctia cac san pham
thep hu thé hién trong Hinh 12. Tiéu chudn coi gia tri
cubi ciing nay (trung binh vong doi) 1a LCI cua cac san



pham thép (Hinh 13).

Ttr khai niém trén, phép tinh LCI c6 thé duoc biéu
thi br:ing phuong trinh LCI=Xpr-R Y (Xpr—Xre),
nhung hé s6 sir dung phé liéu khong duge tinh dén
trong phuong trinh nay. Nhu vay, co thé noi rang LCI
gidng hét v6i cac san pham thep woc san xuét thong
qua phuong phép BF hoac phu:orng phap EAF. Bén
canh d6, LCI cta cac san phdm thep d oc thé hién
trong Tiéu chuan 1a Xpr=A+B1, —-R Y (Xpr—Xre)=B2.
(Tham khao hinh 14)

Hinh 10 LCI trong vong doi ctia cac san pham thép
Hinh 11 Triét Iy tinh todn LCI cho cac san pham thép
(trung binh vong doi)

Hinh 12 Triét Iy tinh toan LCI cho cac san pham thép
dua trén tai ché

Hinh 13 S6 luong vong doi va dich chuyén caa LCI
Hinh 14 Mdi quan hé giita cac LCI giita phuong trinh
co ban va phuong trinh tiéu chuan

* e

Sw xAm nhép ciia triét Iy LCI cho cdc san phim
thép & Nhat Ban

Dé phd bién va xam nhap triét Iy phu hop cho LCI
clia cac san pham thép vao Nhat Ban, Lién doan Thép
Nhat Ban dang thuc day cac hoat dong nham phan hoi
céc triét 1y phu hop dua trén JIS Q 20915 trong cac tiéu
chuén va tai liéu tiéu chuén khi sir dung thong thuong
& Nhat Ban lién quan dén viéc danh gia cac van dé moi
truong. Két qua 1a xét dén cac vin dé moi trudng trong
xdy dung nha, ndi dung cta JIS Q 20915 dugc cong bd
trong xay dung nha khung thép trong Hudng dan qudn
Iy xdy dung nha (2019) do Thu ky bo trudong bo Pat
dai, Co s ha ting, Giao thong va Du lich giam sat.

Ngoai ra, xét dén Tuyén b san phdm méi truong
(EPD) dua trén ISO14025, Lién doan di kéu goi T6
chuc quan ly mdi truong Nhat Ban trong cong nghiép
dé phuong phap tinh toan LCI dua trén JIS Q 20915
phai danh gia EPD, dua t&i viée ban hanh vao thang
6/2019 cta Cac diéu luat loai san pham (PCR) dung
lam tiéu chuin danh gia EPD. Trudc tinh hinh do, ¢6
thé noi két qua cua EPD cho céac san phiam thép va cac
san pham thir cap dung san pham thép s& dugc thiic
day & Nhat Ban.
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Fig. 1 System Boundaries Used in LCI Calculation Methodology

Conventional system boundary
From raw material mining to product shipment

w Production of [
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System boundary in ISO 20915 and JIS Q 20915
From raw material mining to product shipment in which the recycling effect is taken into account
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Fig. 2 LCI Calculation Methodology Adopted in JIS Q 20915
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Source: “Fig. 3 Concept of LCI Calculation for Steel Products” in JIS Q 20915

Fig. 3 Scrap Recycling under Market Economy (2017)
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Fig. 4 Environmental Burdens Occurring during Regeneration of Steel Products

Even after the “end products” reach an end of their service life,
the “material” used for producing the end product is regenerated
while maintaining the characteristic properties peculiar to iron.

Fez20s3 Fe Fe
Natural Iron- and Steel Fabricated End of service Steel Iron- and Steel
resource steelmaking product (end) life of fabricated scrap steelmaking product
process product product process

Fig. 5 Maintaining of Quality during Regeneration
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Impurities can be removed

Photo 1 Magnetic separation of used steel
products from waste materials

Photo: The Japan Iron and Steel Federation

_
Iron (Fe) Aluminum (Al) Magnesium (Mg) Titanium (Ti)
Source: Modification of the “Report 232_269 by Taketo Hiraki et al” submitted at the 23rd
Annual Conference of Japan Society of Material Cycles and Waste Management (2012)

Fig. 6 Microstructure Control to Impart Diverse Properties
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Fig. 7 Production of Steel Products in the World (Steel Products via Blast
Furnace Method and Electric Arc Furnace Method)
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Fig. 8 Circulation of Iron and Steel Products in the World (2018)
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Fig. 9 LCl in Lifecycle of Iron and Steel Products
Iron ore-derived

Steel products

Iron ore _LCI Xpr: 2.0
Pig iron Aol
ppil-
Coal cation Plate H-shape
; 0* Basic oxygen i i
Limestone Blast furnace o ¥9 ggsr}[}hnguous Rolling
Molten steel . .
yield during 2.0 Strip coil Angle
regeneration of )
steel scrap Y: 0.9 Appll-
Steel ) cation Pipe Reinforcing
Scrap scrap-derived Electric arc  Refining Continuous  Rolling and tube bar
LCI Xre: 0.5  furnace casting

Recovery

*0.5 in terms of calculation  Scrap recycling rate RR: 0.9

13

Fig. 10 Concept of LCI Calculation for
Steel Products
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(Trang 9-12)

Cdc bai noi bgt: Tdi ché’va Pdnh gid vong doi cdc
sdn ph&’nrz thép (3)

Tai cheé va twong lai cia cac vat liéu thép
Tac gia Ichiro Daigo va Pasan Dunuwila

Khoa Ky thuat vat li¢u, Pai hoc Tokyo

Gidi thiéu

Nganh cong nghiép thep da san xuét ra hon 1,5 ty
tan thep tho hang nam tir 2010; vi du nhu da san xuat
ra 1,63 ty tan thép thé nam 2017. So sanh vai bat ky
nganh cong nghiép san xuat kim loai nao thi tic dong
mdi truong do viée san xuét thép 1a 16n do cac ngudn
tiéu thu 16n. Mic du qua trinh 10 thoi khi san xudt thép
¢6 hidu qua cao, viéc ché tao thep trong twong lai 1a c¢6
van d& can clr theo muc tiéu dai han cua Thoa thuan
Paris v6i viée giam quyét liét lwong phat thai khi nha
kinh toan cau dén nam 2050. Bai bao nay dy doan
tuong lai clia cac san pham thép tir quan diém vong doi
vat liéu.

Cic bién phap chdng néng 1én toan ciu trong nganh
cong nghiép thép

Kich ban 6n dinh hoa thap nhit caa Uy ban ning
lwong qudc té (IEA) trong RCP2.6 cho phép nganh
cong nghiép thép tai ra 112 ty tin CO2 trong 40 nim
bét dau tir 2011 dén 2050. Bé phu hop voi gidi han dic
thu nay, viéc chuyén dbi cac qua trinh it hiéu qua thanh
c4c qua trinh ¢ hiéu qua hon bing cac bién phap vi du
nhu 1am moi thiét bi cii 13 dang mong doi. Hinh 1 so
sanh cac lugng tiéu thu nang lugng chinh dé tao ra mot
luong don vi thép thd bang cac qua trinh 10 théi (BF),
10 oxy co ban (BOF) va 10 hd quang dién (EAF) & cac
nudc khac nhau. Nhat Ban c¢6 nganh cong nghiép thép
tiéu thu nang lugng thap nhét, va c6 thé dong gbp vao
hi€u qua nang lu’ong cao trong ché tao thep

Cac phat trién cong nghé qua trinh xuat phat tir du
an qudc gia c6 tén “Giam co ban CO2 trong qua trinh
ché tao thép bang cong nghé tién tién dé trai dat mat 50
(COURSE 50)” va chuong trinh Ché tao thép c¢6 luong
CO2 siéu thap cta chau Au (ULCOS) c6 vai trd ndi bat
dé dat dugc nhitng yéu cau néu trén. Vi thé, Nhat Ban
phai tiép tuc tim kiém cac cong nghé xir Iy thép méi va
sang tao va sy phd bién ciia cac cong nghé nay ra thé
gii. Mt khac, tir quan diém chinh sach, khong dugc
tao ra luong khi phat thai 16n hon & noi khac khi ¢b
ging toi ru hoa mot hé thdng khép kin vé dia 1y. Thay
vao d6 1a ngudi lam chinh sach phai xem xét nhitng
thay doi theo khu vuc vé cac hiéu qua ning luong.
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Hinh 1 So sanh cuong d nang lugng co ban cta thép
gitra cic nudc (Nhat Ban = 100)

Thi trwong thép va nhu ciu twong lai

Mot s6 mo hinh uéc tinh dy doan nhu cau tuong lai
cua cac vat liéu thép d duogc dé xuat. Mot trong s6 do
1a m6 hinh “Cudng d6 gia thuyét sir dung (IU)” trong
d6 U 1a lugng tiéu thu mot loai kim loai trén GDP.
Theo Hinh 2, IU c6 hinh dang U nguoc khi thu nhép
trén dau nguoi tang 1én. Nhiéu du doan nhu cau, bao
gorn ca gia thuyét TU duogc ngoai suy dén twong lai
bang cach phan tich cac yéu cau (dong) lich sy trong
chudi thoi gian. Trong nhimg nam gan day, phuong
phap dya trén nguén cung cap vat liéu gan két chat ché
vdi cac dong tiéu thu dugc dé xuét va thu nghiém.

Tubi tho ctia mot san phém xac dinh cac vat liéu
thep woc sir dung trong thi trudng bao 1au. Hinh 3 mé
ta sy bién doi trong thi truong thép cia Nhat Ban. Theo
d6, co 1,5 ty tin thép vai 1 ty tan thép thudc vé thi
truong dang sir dung. Thi truong co s& ha tang (tirc 1a
lugng vat liéu thép tdn tai trong co so ha t?mg ban
thuong xuyén vi du nhu cac dap khe ho (xem Anh 1),
bu-16ng neo v.v... tao thanh mdt phan chinh trong thi
truong dang sir dung nay. Phan con lai c6 thé duoc coi
la cac vat liéu thép d oc bo lai, vi du nhu thép rong
céc cong trinh cii (Iwu ¥ 1a thi truong cii (xem Anh 2)
ton tai trong nhan quyén va luong thép con lai khé thu
thap) va thi truong dong bang (luu y 14 thep 6 thi
truong déng bing c6 thé dugce thu thap trong twong lai
khi gia tang 1€n, v.v...). Thi truong dang st dung nay &
Nhat Ban da bao hoa tir nam 2000, va cac xu hudng
tuong tu ciing da dugc bao céo ¢ cac nude phat trién
khac.

Tir mot quan diém thi truong vat liéu, dd thi cta gia
thiét TU da néu trén c6 thé duge coi 1a mot sy thay ddi
ctia d6 thi hinh xich-ma (dang chit S) bdo hoa vé 1
diém x4c dinh trén mot vung dd thi cu thé. Cac vat liéu
thé hién duoc chirc nang khi duoc sir dung nhiéu hon
tiéu gia dinh, do d6 dé phu hop hon cho méi quan hé
gitra vat liéu va nguoi str dung, nén dién giai hién
tugng nay 1a sy thay d6i chudi thoi gian trong thi
truong vat li€u phu thudc vao Iuwgng sir dung vat liu.
Vi vay, sir dung quy luat 1y thuyét da néu cho xu huéng
bao hoa dé xuét ra “mo hinh hudng thi truong”. Cu thé
hon, cac ham sd Logistic va Gompertz dugc trién khai
dé phat trién cac md hinh huéng thi truong va do d6 du
doan duogc cac thi truong vat liu tuong lai.

Trong cac mo h1nh ude tinh nhu cau thep uwong lai,
luong phé ligu thép sin c6 1a mot yéu td quan trong
trong viéc dinh lugng lugng khi nha kinh phat thai.
Béng 1 tong hop cac ude tinh gan day cho cac nhu cau



thép va phé liéu thép cung cap trong cd nam 2050 va
2100. Vi céc udc tinh nay dua trén cac mé hinh va
thong sb khac nhau tir cic ngudn khéc nhau, cac gia tri
¢6 xu hudng thay dbi. Tuy nhién, Bang 1 cho thy
riéng phé liéu khong thé d4p mg nhu cau tuong lai cua
thép ngay ca trong nam 2100. Ty 1¢ cac ngudn sit giam
tir quang sat dugc wdc tinh it nhét 1a 50% san lugng
thep thd trong nam 2050 va 30% trong nam 2100. Hién
nay, co nhiéu nudce va khu vuc s€ dat duoc trang thai
“da phat trién” trong twong lai, do d6 thép va phé liéu
van sé tiép tuc dugc giao dich trén thé gidi. Vi du nhu
thang du cta phé lidu thép trong mot nude sé dugce
giao dich c6 hidu qua t6i mot nude khac dang thiéu
nguon sit.

Hinh 2 Biéu db triét 1y cua gia thuyét IU

Hinh 3 Xu huéng cua cac thi truong thép ¢ Nhat Ban
Anh 1 Dap xé ranh thép

Anh 2 Thi trudng cii

Bang 1 Nhu cau thép tho toan cau va ngudn cung cap
phé liéu trong ndm 2050 va 2100

Tai ché thép

Thép duoc nhan dinh c6 kha ning tai ché cao.
Nhung thep 6 thé duoc sir dung lai bao nhiéu 1an?
Trong Hinh 4, chung t6i coi cac vét liéu thép ton tai
dudi dang thép tho, san pham thép, phé liéu thép dang
st dung, phé lidu thep 4 sir dung, v.v... va cac dong
lién két cac qua trinh trong Hinh 4 14 cac chuyén ddi
gilta cac trang thai trén. Vi vay, thong tin dong vét li¢u
duge xép vao “kha nang chuyén doi trang thai”. Gia
dinh khuon mau st dung thép hién nay (cac dong vat
lidu) tiép dién vo tan, phuong phap danh gia sb luong
s6 14n tai str dung trung binh dwgc cai tién bang cach
ap dung mé hinh chudi Markov. S4 lwong sb 1an tai st
dung trung binh ¢ déy 1 sb 1an thep dugc dung trong
cac san pham noi dia tir trang thai ban dau (quing sat)
true khi duoc xuét khau hodc tiéu hao. O Nhat Ban,
nhu thé hién trén Hinh 6, luong vat li€u va phe liéu
thép 16n hon duoc xuat khau & thoi diém chuyén doi
trang thai, vi vay néu tinh toan don gian tir cac dong
vat liéu, c6 hon 80% the & trang thai ha‘ip thu duoc
xuét khau. O day, gia dinh khuén mau ché tao va tiéu
thu cua cac vat li€u thép bén ngoai Nhat Ban la tuong
tu voi 6 Nhat Ban, va dua trén cac dong thép ¢ Nhat
Ban niam 2005 c6 thé u6ce tinh thép duoc sir dung lai
dén 5 1an & Nhat Ban. Bang cach 4p dung mé hinh va
udc tinh ty 1€ sot lai toan cAu theo thoi gian, udc tinh
dugc khoang mot nira cac vat liéu thép ché tao moi s&
van dugce sir dung ngay ca 300 nim sau. Vi vay, cac vat
lidu thép sé& gitip ich cho nhiéu thé h¢ tiép theo nho
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viéc tiép tuc duoc tai sinh thanh cac san pham khac
nhau trén toan thé gioi.

Hinh 4 Biéu db triét 1y vé chuyén ddi trang thai cia cac
dong vét li¢u thép

Hinh 5 Biéu db triét 1y vé chuyén doi trang thai

Hinh 6 So d6 khéi cho (a) thép va (b) phé liéu thép
(2014, don vi: triéu tan)

Két luan

Dé 1am giam luong khi nha kinh phat thai trong xa
hoi, viéc lam giam lugng khi nha kinh phat thai trong
nganh cong nghiép thép 1a bit budc. Nhu cau vé cac
vat lidu thép s& ting cao vi d6 1a nén mong cho co s
ha tang dong gbép cho xa hoi t6t dep ¢ cac nude dang
phat trién. Mic du thép c6 kha ning tai ché cao, nhu
ciu thep trong twong lai van khong thé dap umg toan b
chi nho vao viée tai ché phé liéu thép, vi vay nhu cu
sat van can phai giam xudng dén nim 2100 cung véi
viéc ché tao thép cacbon thap.
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Fig. 1. Comparison of Primary Energy Intensity of Steel by Country (Japan = 100)
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Fig. 2. Conceptual Diagram of IU Hypothesis
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Fig. 3. Trend of Steel Stocks in Japan
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Table 1 Global Crude Steel Demand and Scrap Supply

in 2050 and 2100 (unit: billion tons/year)

2050 2100
Crude steel Scrap Crude steel Scrap References
demand supply demand supply
Pauliuk et al. 2013 2.1 1.0 2.6 1.8 11)
Oda et al. 2013* 2.2 0.9 Not applicable 12)
Morfeldt et al. 2015** | 2.1-2.3*** 0.5-0.6 2.3-2.6 1.6-1.7 13)

* Reference case;

** Results of scenario demand stagnation in 2050;

*** The results of the three scenarios were denoted as a range
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Fig. 4. Conceptual Diagram for State Transitions of Steel-material Flows
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Fig. 6. Flow Chart for (a) Steel and (b) Steel Scrap (2014, Unit: million tons)
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(Trang 13)

Cdc bai noi bgt: Tdi ché’'va Pdnh gid vong doi cdc

sdn pham thép (4)

Héi thao Thép xanh dwoc té chirc
Uy ban Thép xay dung than thién v6i moi trudng

Lién doan Thép Nhat Ban

Lién doan Thép Nhat Ban xép cach thire xur 1y cac
van dé moi truong phat sinh trong qua trinh ché tao
sat va thép 1a mot trong nhiing nodi dung chinh trong
cac hoat dong cua Lién doan. Trong cac uy ban thtiic
day cac bién phap dé xur 1y cac van d& moi truong la
Uy ban Thép xay dyng than thién véi méi trudng hd
trg nghién ctru vé cac danh gia hoat dong moi truong
clia cac san pham thép xay dung va cac hoat dong dé
nang cao hiéu biét vé vu thé méi truong cua cac san

pham nay.

bé nang cao hiéu biét vé uu thé moi truong cao cia

céc san pham thép c6 loi trong viéc ngan chin trai dat
néng 1€n, xay dung mot xa hoi dinh hudng luu thong
va hai hoa véi ty nhién, iy ban da t6 chire “Hoi thao

Thép xanh” hang nam tu ndm 2011 & Tokyo cho nhiing

nguoi cong tac trong linh vuc xay dung. Thang
11/2019, 1y ban di té chirc hdi thao 1an thir 9 & Tokyo
va du dinh t6 chirc hoi thao 1an dau tién & Osaka vao
thang 12 v&i ndi dung twong tw hoi thao td chic &

Tokyo.

Hoi thao 1an tht 9 duge td chire theo cha dé chinh
“Cac bién phap gan day dé cai thién co so ha tang xa

héi va danh gia vong doi: Hi¢u suat méi trudng cao dac

biét ddi voi cac san pham thep . Pic biét 1a bon bai

trinh bay tap trung vao viéc ap dung tuyén bd san pham

mdi trudng (EPD), su khac nhau giita tai ché khép kin

va tai ché mo, anh huong dén danh gia vong doi (LCA)

va phuong phap LCA dé dat t6i kha ning tai ché cao
nhat cta thép (xem bang dudi day).

Danh sach céac bai trinh bay va ngwoi trinh bay tai
H@i thao Thép xanh lan thit 9 niam 2019

Tén bai trinh bay Nguoi trinh bay

Ung dung Tuyén bd san Masayuki Kanzaki
pham moéi truong (EPD) — | Giam d6c Trung tim
mot nhan hiéu xanh dua LCA,

theo ISO 13025 cho cac Hoéi Nghién ctru quan 1y
san phdm st va thép bén virng

Su khéc nhau giita tai ché | Ichiro Daigo

khép kin va tai ché mo va | Pho gido sw Khoa K

anh huong dén danh gia
vong doi cua cac san
pham sat va thép

thuat vat li¢u, Truong sau
dai hoc ve Ky thuat, Pai
hoc Tokyo

Phuong phéap danh gia
vong doi cho cac san
pham sat va thep dé dat
t6i kha nang tai ché cao
nhit

Hidekazu Matsubara
Thu ky Uy ban Thép xay
dung than thién v&i moi
truong, Lién doan Thép
Nhit Ban

Vong thép két ndi con
ngudi voi trai dat: Uu thé
moai truong cua thép va
cac xu huéng gan déy cua
cac sang kién trong nganh
cong nghiép thép Nhat
Ban dé lam giam nhe trai
dat nong 1én

Yuuki Yamamoto

Chu tich Uy ban Thép xay
dung than thién v&i moi
truong, Lién doan Thép
Nhit Ban
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A List of Presentation Titles and Presenters

at the Ninth Green Steel Seminar in 2019

Title

Presenter

Application of Environmental Product
Declaration (EPD) in Iron and Steel
Products

Masayuki Kanzaki
Director, LCA Center, Sustainable
Management Promotion Organization

Deference between Closed-type Recycling
and Open-type Recycling and Its Reflection in
the Lifecycle Assessment of Iron and Steel
Products

Ichiro Daigo

Associate Professor, Department of Materials
Engineering, Graduate School of Engineering,
The University of Tokyo

Lifecycle Assessment Methodology for Iron
and Steel Products Making the Most of Their
High Recyclability

Hidekazu Matsubara

Secretary, Committee on Environment-friendly
Steel for Construction, The Japan Iron and
Steel Federation

The Iron Cycle Connects People with the
Earth: Steel's Environmental Performance and
Recent Trends in the Japanese Steel
Industry’s Initiatives to Mitigate Global Warming

Yuki Yamamoto

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

21

(Reference: Scenes of the 2018
Green Steel Seminar in Tokyo)



(Trang 14)

Cdc bai noi bgt: Tdi ché’'va Pdnh gid vong doi cdc

sdn pham thép (5) X
Gidi thiéu ISO20915 tai phién toan thé
cia Hoi thao thuwong nién SEAISI

Uy ban Chién luge méi truong quéc té

Lién doan Thép Nhat Ban

Vién nghién ctru Sit va Thép Dong Nam A
(SEAISI) td chae Hoi thao thudng nién tai Béng-céc,
Thai Lan tir ngay 16 dén 20/6/2019. Tai hoi thao nay,
Uy ban Chién luge méi truong quéc té cta Lién doan
Thép Nhat Ban cu TS. Shiro Watakabe, Truéng nhom
quan 1y nhan sy, Nhém Chinh sach bién d6i khi héu,
Ban Quy hoach k¥ thuét ciia Cong ty Thép JFE. O
phién toan thé II ciia Hoi thao thudng nién, 6ng da
trinh bay bai thuyét trinh gidi thiéu ISO20915 dugc T6
chire Tiéu chuén hoa qudc té (ISO) tiéu chuan vao
thang 11/2018.

Ong ciing tham gia thao luan nhom tai Phién toan
thé 11 v6i cha dé chinh “Tao gia tri trong nganh thép
bang tu duy kinh té luu thong”. O phién thao luan,
nhitng nguoi tham du da trinh bay cac ndi dung lién
quan dén quan diém kinh té luu thong. Ong Wikrom
Vajragupta - chu tich di nhan manh “Quan diém kinh
té luu thong thay doi theo cac nude va td chic khac
nhau va trong tinh hinh nhiéu nudc ASEAN c6 luong
nhép khéu vuot qua xuét khau, ¢6 nhiéu nha lanh dao
da tich cuc suy nghi cach thirc linh hoi nén kinh té luu
thong, nhirng ndi dung trinh bay cua TS. Shiro
Watakabe va nhitng nguoi tham dy khac da dem lai
nhiéu dé xuat thong tin”

Sau cac bai trinh bay 1a phan hoi dap, TS. Shiro
Watakabe d nhan manh cac san phém thép 1a vat liéu
than thién nhat v&i moi truong tir quan diém danh gia
vong doi. Ong két thic phan trinh bay nhu sau:
“ISO20915 duoc bién soan dé co thé danh gia cac hiéu
qua tai ché thep theo phuong phap tim nhin, va toi ldy
lam vinh hanh khi cac diém chinh trong bai trinh bay
clia toi s& xAm nhép sau sic dén nhiing ca nhan va t6
chuc co lién quan trong cac nuéc ASEAN”.

Su kién cudi cung cua phién toan thé gidi thi€u mot
video dai 30 gidy do JISF thuc hién theo triét 1y “Thyc
ra Thép nhe” dé phd bién viéc danh gia vong doi ciia
cac san pham thép, cac canh dugc ldy trong céc tap chi

thép 16n & Nhat Ban dé minh hoa. Trong phién hop, TS.

Nae Hee Han tir Lién doan Thép thé gioi va ong Yap
Chin Seng, nguoi dai dién chinh thirc ciia Thép gia
cuong, Vuong qubc Anh ciing tham gia trao ddi cing
v6i TS. Shiro Watakabe.
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(Trang 15 — Bia cubi)

Bai nhiéu ky: Thiét ké’'moi nhdt cho cdc toa nha thép
o' Nhdt Bdn (4)

GINZA KABUKIZA

—Xa4y dung mét toa thap van phong trén mot
khong gian mé ciia nha hat Kabukiza truyén thong
bang mjt gian I6m ting trung—

Tong cong ty Mitsubishi Jisho Sekkei

Kengo Kuma va cdng su

Nha hat Kabukiza ¢ Ginza, Tokyo da dugc tai sinh
thanh Kabukiza 1a mot to hop cong trinh gdm nha hat
Kabukiza mdi va mot toa thap vin phong cao tang
Théap Kabukiza dugc xay dung phia trén nha hat
Kabukiza. Thap cao 29 tang trén mat dat va 4 tang
ngam,

Chung t6i da thuc hién nhiém vu khé khin dé tai
tao mot thiét ké kién trac truyén thong dic trung cua
kién tric kiéu Nhat Ban bang két cau thép, nho d6 da
tao ra mQt nha hat Kabukiza nhe nhang. Nha hat cung
lac két horp cac cong nghé két cau tién tién. Trong phén
chuyén ddi tir nha hat thanh thap van phong, b6 tri dam
16n 14 mot thiét bj cha yéu dudi dang két cau nha duoc
b6 tri dé tao ra mot khong gian nha hat rong 16n khong
vudng cot va toa thap vin phong cao tang duoc xay
dung phia trén nha hat (Anh 1 va Hinh 1).

Anh 1 GINZA KABUKIZA 1a mét t6 hop cong trinh
c6 toa thap van phong cao tang dugc xay dung trén nha
hat

Hinh 1 Mt cit cia GINZA KABUKIZA

Giir gin tinh than lich sir ciia nha hat Kabukiza

GINZA KABUKIZA 1a mot dy an tai xay dung nha
hat Kabukiza 1a noi ¢6 lich st trén 100 nam. Viéc tai
xay dung hién nay 1a lan thtr 5. Nha hat Kabukiza xay
dung lan thtr 4 duoc hoan thanh nam 1950 du(yc thiét
ké boi Isoya Yoshida — mot kién tric su n01 tiéng trong
linh vyc klen trac kiéu Nhat Ban. Vi mot sd Vlrong mac
nhu tinh ¢b xwa dan, kha ning chdng dong dt khong
phu hop, va thiéu hut céac thiét bi khong rao chén trong
nha hat ciing nén can phai xay dung lai dé bd sung cac
cong ning méi. Hon nira, dé tiép tuc biéu dién Kabuki,
mot loai hinh nghé thuét trinh dién truyén théng Nhiat
Bén, nha hat Kabukiza can phai c6 tinh két n6i thuong
mai 6n dinh. Dé dat duoc cac muc tiéu nay, du an
GINZA KABUKIZA duoc phat trién thanh mét du 4n
phtrc hop c6 mot toa nha vin phong cho thué gin lién
véi nha hat Kabukiza.

Mot muc tiéu quan trong trong du an hién nay la
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lich st trinh dién kabuki dugc moi nguoi yéu thich can
phai dugc duy tri trong twong lai, va cac cong nang
mdi thoa man thoi ky duong dai can phai duoc két hop
vao nha hat Kabukiza mai. Viéc xay dung lai lan thir 4
nha hat Kabukiza chinh stra tat ca cac 1an xay dung lai
va stra chita néu can thiét, nho d6 nha hat duogc khai
truong méi 1an tht 5 vé co ban duy tri cac triét Iy cua
lan tht 4.

Tuy nhién, ching t6i nghi diéu phu hop 1a nha hat
Kabukiza méi khai truong lan thir 5 khong chi don
gian dugc thyc hién trén nha hat cti ma chéc chan da
thanh cong trong viéc dat dugc nhiing gi moi nguoi hy
vong tir nha hat 1an thir 4 truge ddy. (Tham khao Anh 2,
3 va Hinh 2).

Anh 2 Toan canh nha hat Kabukiza méi dugc thiét ké
dua trén nha hat cii

Anh 3 Céc ghé ngdi trong nha hat dugc bd tri theo thiét
ké ctia nha hat cii

Hinh 2 Mit cat ctia phan bo tri ghé ngdi

Thé hién cac két ciu gb sir dung dam thép

Nha hat Kabukiza 1an thi 4 1a mot két cau bé tong
cbt thép, va phan ngoai dugc hoan thién chu yéu bing
bé tong. Tuy nhién, trong du an tai xay dung hién nay,
vi toa nha van phong cao tang duoc gan lién voi nha
hat nén két cau thep d ong nhién duoc sir dung lam vat
liéu chinh. Vi thé, ngay ca khi nha hat méi gidng nhu
nha hat cii thi van khong thé sir dung cung loai vat li¢u
da stir dung cho nha hat cil.

bic biét 1a trong nha hat mai, phz‘in bén ngoai dugc
hoan thién bang cach déng cac dam diic sdn (PC) 1én
khung thep. Bé 6ng gia cuong soi thuy tinh nhe duoc
dung cho nhom dam chia, con cac cau kién nhom duge
ding cho cac xa vi mai cua nha hat un 1én nén kich
thudc cua cac ciu kién két cau khong gidng nhau. Theo
d6, cac ciu kién phu hop duoc Iya chon cho céc vi tri
chinh xéc.

D3 nay sinh mét s lo ngai viéc ap dung két cau
thép s€ gay ra hinh anh ket cau bé tong cot thép cua
nha hat cii. Tuy nhién, néu tit ca cac cAu kién két cdu
duoc st dung cho nha hat méi dugc san xuét béng
phuong phép tao hinh bé tdng, chi phi xay dung s¢€ ting
1én va c6 thé nha hat moi hoan thanh khong thé ¢
duoc hinh anh ciu triic nhe nhu vay.

Ngoai ra, thiét ké kién triic cua nha hat Kabukiza
thé hién kién trac 20 truyén théng Nhat Ban, do d6 hé
thdng khung thép va ddm PC dugc sir dung cho nha hat
méi duong nhur 12 lya chon dung dan, thay vi he thong
BTCT da sir dung cho nha hat ct. Vi két cau gb dugc
lap ghép bang cach ndi timg chi tiét v6i nhau nén cac



k¥ su két cdu da tham gia thi cong nha hat 1an thi 3 va
4 v6n khong thé tranh sir dung két cdu BTCT c6 thé
gap phai nhidu kho khan. Véi y nghia nhu vay, chi vi
su khac biét cia vat liéu két cau gitra nha hat méi va
nha hat cii duoc hd trg boi viée st dung ti da céc cong
nghé¢ duong dai, ching toi chic chin tin ring viéc
chuyén cac khai niém kién trac tir cac nha hat cii sang
nha hat méi da dat dugc thanh cong.

Chuyén dbi tir cac ting nha hat ¢ duéi dén cac ting
van phong & trén

Trong duy 4n tai x4y dyng nha hat Kabukiza lan thir
nam, can st dung mot két cau thép étaora cong trinh
phirc hgp bao gdm nha hat va toa thap van phong.
Trong phan nha hat, nhiéu thiét bi khac nhau dugc két

hop dé tai tao ra kién tréic bang gd sir dung két cau thép.

Béi vi toa thap van phong cao tang nam ngay phia trén
nha hat, mot hé thong gian 16n da dit giita nha hat va
cac phﬁn thap cao tang. Cu thé 14 hai gian lon dugc bd
tri & tang thr nam va th sau trong phan chuyen doi
giita nha hat va toa thap vin phong cao tang dé tao ra
khong gian trude cira khong cot chong trong bon 16p
cua phﬁn nha hat va cling dé hd trg muoi cot duge la'ip
dat trén phia nam (phia trudc nha hat) cia toa thap cao
tang. (Tham khao Anh 4)

Hon nita, dé truyén tai trong ém thuén tir gian 16n
xudng dat, b tri mot co cau dam tudng ¢ ting ham thi
ba va thir tu dé do gian 16n, qua do tai trong tir gian I6n
dugc phén tan va chuyén xudng dat

Trong ting thir nim ctia cac ting c6 gian 16n, bd tri
phong trién 1dm nha hat Kabukiza va mot khu vuon
trén san thuong, va trong tang thir sau, bd tri cac phong
may. Theo cach nay, cac thiét bi va cac phuong tién
khac dugc str dung chung cho ca nha hat va toa thap
van phong cao ting co thé dugc bd tri gon trong cac
tang bé gian 16n ndm gitra nha hat va cac phan thap cao
tang. Trong mit bang luu thong ciia toan by toa nha, bd
tri mot 16i vao toa thap van phong tach biét véi 16i vao
nha hat va nhiing nguoi lam viée trong toa thap van
phong chuyén tir thang may sir dung cho céc tang tha‘ip
hon sang thang may cho toa thap van phong cao tang o
tang tht bay. Ghiéng cua cac thang may nay co thé vira
khit vao san gian 16n.

Chung t6i nghi rang viée chuyén d6i hé thng giira
nha hat va van phong cao tang da dugc thuc hlen thanh
cong Ve mit thiét k& kién trac, thiét bi, két cAu va cac
yéu t6 khac lién quan dén toa nha GINZA
KABUKIZA.

Anh 4 Két cau gian 16n 1a két cAu chuyén doi giita nha
hat va toa thap van phong cao tang
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Thiét ké chong dong dit

The significant subject in the structural design stage
was the influence on seismic resistance of the column
arrangement in which most columns at the south side
(theatre front side) are supported using the mega truss
in order to treat south-north direction seismic
vibrations. While the columns at the north side of the
high-rise tower are installed on the ground, those at the
south side are supported by the mega truss. To that end,
repeated examinations on seismic resistance were made
employing three-dimensional and other approaches to
confirm the seismic safety of the entire building.
Particularly for the high-rise office tower, a hybrid
response-controlled system was adopted by arranging
sets of both buckling-restrained braces and viscous oil
dampers. (Refer to Fig. 3)

Chu d& quan trong trong giai doan thiét ké két cAu
la anh huong ctia su bd tri cac cot chdng dén kha niang
chiu dong dét trong d6 hau hét cac cot chdng & phia
nam (mit trude ciia nha hat) dugc gian 16m dd dé xu ly
rung dong theo hudng nam-bic do dong dat gay ra.
Trong khi cic cot & phia béc cua toa thap cao dugce lap
dat trén mat dat, thi cac cot & phia nam dugc hd tro bsi
gian 1on. Cudi cung, cac cudc kiém tra lap di lap lai vé
kha nang chéng dia chin d3 duge thue hién bﬁng cach
sir dung cac phuong phap ba chiéu va cac phuong phap
khéac dé x4c nhén su an toan dia chin cia toan bd toa
nha. Riéng dbi véi toa thap vin phong cao ting, mot hé
thong dleu khlen phan ng lai da dugc ap dung bang
cach sip xép cac khung chdng odn va giam chin dau
nhét. (Tham khao hinh 3)

Céc khung chdng odn duoc gin bén dudi gian 16n.
Nhu d dé cap & trén, dy an tai thiét hién nay dua ra
mot thiét ké két cau 6 cac cdu trac khung duoc phan
chia rd rang cho nha hat va cho cac toa nha van phong
cao tang. Trong phan thip tdng, vi c6 nha hat va nhiéu
két ndi, két ciu duoc thiét ké sao cho bién dang khung
co ban bj triét tiéu dén muc t6i thiu va dé khung lam
viéc & giai doan dan hoi. Thiét ké dugc thyc hién dé
phan két cau dudi gian 16n khong bi hoa déo nhiéu.
Mit khac, trong phan thap cao ting, dam chinh dugc
thiét ké cho phép xuét hién mot s6 khu vue hoa déo khi
céc tran dong dat 16n xay ra. Cac thiét ké két cu to
chirc tét dugc ap dung cho ca nha hat va toa thap van
phong cao tang.

Hinh 3 Thang may khung huéng X
Cic gian 16n do toa thap cao ting

Gian 16n c6 chicu dai nhip 38,4 m va chiéu cao 13
m, va hai gian dugc bo tri ¢ phia nam cua toa thap cao



téng (phia trudc nha hat Kabukiza). Tai trong doc truc
dai han tac dung Ién hai gian 16n 1én t&i 9.000 tén, la
cép gian 16n cao nhit dugc 4p dung trong cac toa nha
cao tang & Nhat Ban. Thep cuong do cao (SA-440)
dugc ap dung cho tat ca cac thanh ma thuong, thanh
ma ha va cac thanh gian chéo co tiét dién hop 900x900
mm. (Tham khao Anh 5 va Hinh 4)

Béi vi gian 16n 1a mét cAu kién c6 kich thudc 10m,
rat kho dé nang gian da duoc 1ap rap trén mat dat 1én.
Gian 16n dugc 13p rap bang cach sir dung cot chdng
tam va kiém soat d6 can bang bang céc kich thiy luc
(Anh 6). Phan két ciu ngay bén dudi gian 16n 1a him
hinh chir U cua nha hat, va do do, du bao trong du an
tai thiét hién nay, néu cot chdng tam dugc lap dat trong
nha hat, ¢6 thé s& gay tro ngai cho viéc xay dung tiép
theo ctia nha hat. Vi vay, can phai nhanh chong bé cot
chbng tam sau khi két thuc qua trinh lip dat gian 16n,
nhung van cin co thiét bi dic biét dé 1ap dat khung
phia trén gian 16n.

Khi khung dugc dat ¢ trén gian 16n s€ dugc 1ép dat
khi gian 16n chiu tai trong, gian 16n s& bi vong xudng
khi tai trong ting 1én, dong thoi d6 vong ciia khung
phia trén gian ciing tang 1én. Téi trong phu thém tac
dung 1én gian 16n, 1am cho thiét ké khung lap dat phia
trén gian khong hop 1y.

bé ngan chan cac tac dong bt 1gi nhu vay xay ra,
lép cac kich thay lyc vao dé cot trén thanh ma thuong,
va lép rap dan khung cung luc véi viée kiém soat

chuyén vi doc cta cac khung phia trén gian 16n (Anh 7).

Quy trinh sau day duoc sir dung: khi 1ip rap dan cac
khung x4y dung trén gian 16n, gian 16n bi vong xubng
do trong luong cua céac khung ting 1én gy ra vong cac
khung di dugc lap rap > do vong ctia khung dugc
chinh sira bang cac kich dé dam bao viéc lap rap khung
- c4c quy trinh nay duoc lap lai dé Iip dat cac khung
tiép theo. Phan toa nha cao ting duoc x4y dung khi dwa
cac khung toa nha vé trang thai can bang giéng nhu khi
dat khung phia trén gian 16n trén mat dét.

Anh 5 Gian 16n ¢6 chiéu dai nhip 38,4 m va chiéu cao
13 m, duoc ché tao bang thep udng dd cao SA440
Anh 6 Kich thiy luc ding dé dam bao can bang khi lip
rap cac khung

Anh 7 Do dac chuyén vi khung trong qua trinh lap rap
Hinh 4 Chi tiét khung thép gian 16n

Vuot 1én nhitng han ché khi sir dung két cu thép
Vi ca cac dién vién Kabuki va ngudi ham mo c6
cam giac dac biét voi nha hat Kabukiza, mbi quan tam
chinh cua chiing t6i 1a cach dé ho danh gia nha hat méi
mé. Va nha hat méi da duge danh gia cao. Trong nhiéu
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trudng hop, du tién moi ngudi cam thiy mot cam giac
phi ly trong mdt nha hat méi dugc xay dung, nhung
dan déan tré nén quen véi nd. Nhung nha hat Kabukiza
méi da gianh dugc danh tiéng cao nhu vay ngay tir khi
hoan thanh. Chung t6i nghi rang khong phai nha hat
mdi nao cling nhan dugc danh gia cao nhu vay tir cong
chung ngay tu giai doan mé cua nha hat.

Cac dién vién Kabuki, ngudi hAm mo va nhiing
ngudi ¢6 lién quan khac c6 hinh anh riéng cia ho vé
nha hat Kabukiza trong sau tham trai tim ho. Bay gid
ching t6i cam thdy hanh phuc vi chung toi da thanh
cong trong viéc xay dyng lai nha hat théa man tat ca
moi ngudi. Trong khi d6, khan gia Kabuki bao gdm rat
nhiéu khach quen c6 kién thirc sdu sic vé nha hat
Kabukiza thir tu truéc day. Nha hat thir ndm hién tai rat
gidng nha hat thir tr ¢én murc chi can chuyén vi tri cia
c4c ctra hang luu niém cua nha hat vé phia nguoc lai da
1am mot sb khach hang quen nham 14n.

Hon nita, c6 khong it nguoi khong chic chan rang
nha hat hién tai da dugc xay dung lai, van tin r?mg nha
hat th tu van con nguyén ven va chi thém vao mot toa
thap cao ting & phia sau. Cudi cung, tham chi ¢ nhing
truong hop chung t6i da dugc hoi liéu c6 ding la
chung t6i hoan toan d& toa nha nha hat cii dé xay dung
lai hay khong. Chung t6i da c6 mét thoi gian kho khan,
nhung du 4n xay dung lai da dac biét thanh cong.
Chung t6i tin rang chiing t6i d hoan thanh tt cong
viéc voi doi ngii thiét ké ctua Tong cong ty Mitsubishi
Jisho Sekkei, Kengo Kuma va cac cong su.

Phia trong nha hat 1a khong gian khong cot chdng
va xdy dung nha hat Kabukiza méi bang gian 16n chi
thuc hién dugc nho rng dung linh hoat cac két cau thép.
O giai doan thiét ké ban dau, chung t6i da c6 mot sb lo
ngai vé sy xuét hién cua dao dong va tiéng 6n do sir
dung két cau thep, n ung nhiing lo ngai nay di duoc
giai quyét hoan toan bang cach ap dung cc cong nghé
kién tric duong dai. Dy an xay dung lai hién nay dugc
hoan thanh thanh cong 1a nho viée st dung tdi da tinh
ning cao ma thép va nd lyc toan dién dé vuot qua cic
gi6i han tmg dung cho két ciu thép. Chung t6i chap
nhan réng du 4n hién tai c6 thé dugc dinh vi, theo mot
nghia nao d6, nhu mot giai phap kiéu méu trong viéc
sir dung két cau thép. (Tham khao Anh 8)

Anh 8 Mai ngéi truyén théng ctia nha hat Kabukiza va
mit tién dim b tri lién tiép thing dung cua toa nha
Kabukiza cua du an GINZA KABUKIZA dugc hoan
thién nho viée sir dung ti wu két ciu thép



Fig. 1 Se

Photo 1 GINZA KABUKIZA, a complex facility building where a high-rise
office was installed on the Kabukiza Theatre

Photo 2 Full view of the new Kabukiza Theatre designed by carrying on the former theatre
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Fig. 2 Section of Theatre Seat Section
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Profile line of former theatre

Photo 3 Theatre seats prepared by carrying on the design of the former theatre

Photo 4 Mega truss structure provided as the switchover structure between the theatre and high-rise
office tower
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Fig. 3 X-direction Framing Elevation
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Fig. 4 Details of Mega Truss Steel Framing
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x40x50

Photo 5 Mega truss with a span of 38.4 m and a
height of 13 m and manufactured
employing high-strength steel SA440

Photo 6 Hydraulic jack used to secure level
assembly of frames

Photo 7 Measurement of displacement of
frames during installation



Outline of GINZA KABUKIZA Project
Location: Ginza, Chuo-ku, Tokyo
Project owner: KS Building Capital Specific Purpose Company, Kabukiza Theatre
Development: Shochiku Co., Ltd. (trustee)
Main applications: Office, theatre, shop and parking lot
Area: Site area—6,995.85 m?
Building area—5,905.62 m?
Total floor area—93,530.40 m?
Material: Aboveground—Structural steel
Underground—Structural steel and reinforced concrete
Foundation—Reinforced concrete
No. of stories: Four basements, 29 storeys aboveground, two-storey penthouse
Maximum height: 145,500 mm
Design: Mitsubishi Jisho Sekkei Inc., Kengo Kuma and Associates
Structural design: Mitsubishi Jisho Sekkei Inc.
Construction: Shimizu Corporation
Design term: January 2008 to September 2010
Construction term: October 2010 to February 2013

Photo courtesy

Mitsubishi Jisho Sekkei Inc.

Kengo Kuma and Associates

Taisuke Ogawa/Taisuke Ogawa Shashin Jimusho
Mitsumasa Fujitsuka/Helico

Shochiku Co., Ltd.

Kabukiza Theatre

Photo 8 Traditional tile roof of Kabukiza Theatre and vertically-narrow spaced lattice exterior of
Kabukiza Building of GINZA KABUKIZA completed by optimized use of steel structure
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