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An pham chung ciia Lién doan thép Nhat Ban
va Hiép hoi xay dwng thép Nhat Ban

Bdn tiéng Vigt

Ban tleng Anh cua Xay ding thép Hom nay va
Ngay mai duoc xuat ban ba lan mét nam va duoc
phat hanh trén toan thé gidi ti cac doanh nghiép
va céc cong ty c6 quan tam trong tat ca cac nganh
cong nghiép va cac t6 chtic quan Iy Muc dinh
chinh cta an pham Ia giéi thiu cac tiéu chuan va
chi tiét K§ thuat lién quan dén xay dung thep, cac
thi du ve du an xay dung tién tién, cac .cong ngh¢
va vat liéu xay dung tién tién va cac van dé tuong
ty trong xay dung nha va xay dung cong trinh.

Nham giup doc gia Viét Nam de hiéu hon céc
bai bao nay, mot ban tiéng Viét da dugc lam va di
kém véi ban tleng Anh. Cac hinh anh, hinh minh
hoa va bang biéu bang tiéng Anh duoc dinh kém &
trang Cuoi cua tung bai bao trong ban tleng Viét
nay. Ngoai ra, khi can khang dinh thém ve mat ky
thuat cua van ban hoac céac chi tlet k¥ thuat khéc,
xin hay tham khao thém ¢ ban tiéng Anh.
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(Trang 1~6) )
No6i dung dac biét: Cac cong nghé ket
cau thép an toan chong dong dat va song
than
Sau tran dong dat I6n ¢ phia Dong Nhat Ban niam
2011, Lién doan Thép Nhat Ban (JISF) da chun bi tai
liéu “An toan chong dong dét va séng than cho cac toa
nha két ciu thép va viéc tng dung cac san pham thép”,
thong qua do thac day nhiing dé xuat huéng téi mot xa
hoi gan lién véi viéc xay dung cac toa nha dam bao an
toan chong dong dét va séng than, vai viéc ung dung
cac san pham thép trong xay dung cac cong trinh do.
Trong ndi dung dac biét nay, chung tai gioi thi¢u
nhirng sang kién qu0c gia dé dam bao an toan chdng
dong dat va séng than, cac cong nghé két ciu thép dam
bao an toan, dong thoi véi cac muyc tiéu cua tai liéu va
véi thiét ké cac toan nha di tan séng than cing vai cac
vi du thuyc té theo ba chu dé trinh bay tir trang 1 dén
trang 14:
o C4c sang kién thiét 1ap cac cong nghé két cu thép an
toan chdng dong dat va song than
e Céc Van d¢ co ban trong thiét ké céc toa nha di tan
s6ng than
e Céc Vi du thuc té vé cac co s di tan song than sir
dung két cau thép.

CA4c sang kién thiét 1ap cac cong nghé két
cAu thép an toan chéng déng dat va song
than B \ 9 \

Tac gia: Uy ban veé Xay dung nha va Uy ban vé Thuc
day thi truong ngoai nude, Lién doan Thép Nhat Ban

m Cac tham hoa dong dat va sang kien
thiet 1ap cac cong nghé ket cau thép de
dam bao an toan chong dong dat va song
than

O Nhat Ban, cac két cau thép chiém khoang 30-40%
t6ng dién tich mat san xay dung nha méi theo phuong
phép két ciu, diéu nay cho thay két cau thép duoc tng
dung vai ty 1 rat cao trong linh vuc ndy so véi cac
nuéc khac. Khi kiém tra dién tich mat san xay dung
nha méi theo chiéu cao tda nha, ty 1é cac nha thap tang
hozc trung ting c6 khong qua 5 ting chiém hon 90%.
Trudc tinh hinh nay, dé xay dung cac tda nha an toan,
tin cdy can cung (ng cac san pham thép dam bao chat
luong va sirc khang chan cua cac khung nha két cau
thép.

Hu hai céc két cAu thép do dong dit va c4c bién
phap cai tién

Trong tran dong dét Ion Hanshin-Awaji naim 1995,
miac du Tiéu chuan thiét ké khang chan méi dugc ban
hanh nam 1981 d3 c¢6 hiéu lyc thyc té nhung van c6 hu
hong xuat hién trong cac két cau khung thép véi cac
vét ran nut lién két gay boi mdi han bén trong va céc
hu hong khac duogc tim thiy & mot s6 toan nha két cau
thép (anh 1). Phién ban nam 2000 cua Luat tiéu chuan
nha cua Nhat Ban di sira di trén co sé nhirng bai hoc
thu dugc tir tran dong dat nay véi cac phuong phap két
cau méi cho mdi ndi va lién két, cac tiéu chuan mai b
sung cho céc tng dung thép.

Trong tinh hinh nhu vay, nén cong nghi¢p thép Nhat
Ban da lién tuc dua ra thi truong cac san pham thep két
cau méi: cac san pham thép tiéu chuan SN (san pham
thép dic biét dung trong xay dung nha). BCR (6ng thép
tron tao hinh cuén ngugi), BCP (dng thép tron tao hinh
ép nguoi), thép TMCP tinh ning cao (qua trinh diéu
khién co — nhiét) va thép 590 N/mm? théa man céc yéu
cau thiét ké khang chan; thép hinh H cé chiéu cao ban
bung ngoai khong ddi, thép diém chay thap va thép
chéng chay theo cac phuong phap thiét ké nha da dang
(Hinh 1).

Sau do, trong tran dong dat Ion ¢ phia Pong Nhat
Ban nam 2011, c&c két ciu thép bi phé huy do ca dong
dat va song than. Trong dong dat, khi xuat hién oan va
ran nit c4c cau Kién khung va hu hong trong cac méi
ndi cuia cac cAu kién bé tong cbt thép, khong quan sat
dugc sy hu hai trong cac cot, dam hoic cac ciu kién
két cAu chinh khéc. Tuy nhién, van xay ra hu hai trén
tran, cac cau kién bén ngoai va céc cau kién thép phi
két cAu khéc str dung cho cac nha thi ¢au va nha hat.
Dé giam thiéu cac thiét hai nhu vay, mot tiéu chuan ky
thuat da duoc thiép lap dé ngan chan céc cau kién tran
sap xubng.

Tran dong dat 16n & phia Dong Nhat Ban ciing anh
hudng téi toa nha vin phong Sakishima chinh quyén
quan Osaka nam céach khu vuc chiu tham hoa dong dat
hon 700km. Vi thé, cac cudc kiém tra nham muc dich
thac day cac bién phéap chéng dich chuyén chu ky dai
do dong dat gay ra.

Trong céc thiét hai do s6ng than trong tran dong dat
I6n & phia Dong Nhat Ban, dich chuyén, x6i 19, 1at va
cac hu hai twong tu khac xuat hién trong céc tda nha
két cAu thép ciling nhu cac toa nha bang bé téng cot
thép va céc vat liéu khac. Trong lac d6, quan sat duoc
nhiéu khu thép van nguyén ven mic du csac cau kién
bén ngoai bi sap hodc thoi bay khi song than tan cong
(Xem Anh 2). C4c bai hoc rdt ra tir hu hai nay phan
chiéu cac huéng dan tam thoi trong thiét ké cac toa nha



di tan séng than do co quan dia phuong thuc hién co
cac nghién ctru bo sung hién dang dugc tien hanh.

Céc bién phéap chéng tham hoa dw dosn sé& xuit
hi¢n trong céc tran dgng dit lom twong lai

Trong twong lai, ddng dat Ién dugc dya bdo xuat
hién & nhidu khu vuc cia Nhat Ban. Dé giam thiéu
tham hoa gay ra bai cac tran dong dat, Uy ban quan ly
tham hoa trung wong cua Van phong ngi cac dang thuc
day nhiéu bién phap phan (g khéc nhau. Uy ban dit
su bao vé cudc séng con ngudi 18n tAm wu tién cao nhét
da trén cac bai hoc nhan duoc tir tran Pong dét 16n &
phia Dong Nhat Ban. Uy ban ciing uéc tinh cac cap do
dich chuyén dong dat va song than duoc du bao s& xuét
hién trong mot tran dong dat ving triing Nankai xay ra
trong twong lai (Hinh 2), dong dét trong pham vi Tokyo
Va C4c tran dong dit I6n khac va mirc d6 tham hoa do
dong dat gay ra dé kiém tra lai cac bién phap ddi phd
VGi C4c tran dong dét 16n nhu vay.

Trong mot bao c&o vé tran dong dat ving triing
Nankai duoc du b4o s& sém xuét hién, cac bién phap
ngén chan tham khoa khéac nhau sé dem tGi hiéu qua
giam thiéu tham hoa. Dic biét 1a sé lugng cac nha bi
phé hiy hoan toan do dao dong dong dong duoc du
béo s€ giam khoang 40% trong cac treong hop trong
khi ty I& hién nay cua cac cac toan nha khang chan 1a
khoang 80% s& tang 1én dén 90% va s lugng ngudi
ché do song than giam t6i da khoang 90% céc truong
hop khi di tan sém duoc thuc hién thanh cong va cac
tda nha di tan séng than duoc st dung hiéu qua.

Anh 1 Hu hong két cu khung thép trong tran dong
dat 16n Hanshin-Awaji nim 1995

Nut duwong han & chan cot do han trong

Nt dau dam xuat hién trudc bién dang twong ng

Nut lién két giang

Nt cac bu 16ng neo & dé cot lam cot chuyén vi
Hinh 1 Ché tao céc khung thép va phat trién cac san
pham thép mai & Nha Ban
Anh 2 Cac hu hai do dong dat va song than ¢ cac toa
nha két cau thép trong tran dong dat 16n & phia Bong
Nhat Ban nam 2011

Céc cau kién tran sap xuéng

Céc cau Kién bén ngoai roi xuéng nhung khung toa
nha van nguyén ven.

Céc c4u kién bén ngoai roi xubng va giang bi nit
nhung két cAu toa nha van nguyén ven.

Dinh giy ra bién dang do va cham nghién g nhung
khung toa nha van nguyén ven.

Hinh 2 Pham vi ¢ manh cta dong dét trong tran dong
dat I6n ¢ ving triing Nankai dugc du bao s& sém xuat
hién

m C4c thiét ké khang chan trong Luat
tiéu chuan nha cia Nhat Ban va cac dic
trung co hoc can thiét caa cac san pham
thép

Tiéu chuan thiét ké khang chan méi

Trong Tiéu chuan thiét ké khang chan méi duoc ban
hanh nam 1981, thiét ké khang chin duoc thyc hién
bang viéc kiém tra sirc khang dong dat cua tda nha theo
hai cip d6 dich chuyén va do manh dong dat (dong dét
trung binh va dong dat I6n). Vi cac tran dong dat
trung binh (d6 manh 14 5- trén thang do cip 7 ctia Co
quan khi twong thity vin Nhat Ban), tiéu chuan thiét ké
khéng chan méi nham dam bao cac tda nha khdng bi
hu hai va c4c cau kién két ciu van nam trong gigi han
dan hoi. Véi cac tran dong dat 16n (¢6 manh 1 6+),
tiéu chuan thiét ké khang chin méi nham dam bao cac
tda nha khong bi sap d6 dé bao vé cudc sdng cua con
nguoi trong khi van cho phép mot cap do hu hai nhat
dinh xuét hién trong cac cau kién két cau.

Cu thé, tiéu chuan thiét ké khang chan méi duoc
xay dung dua trén ¥ tuang cho phép céc cau kién két
ciu thép bi hu hong trong cac tran dong dit I6n (héa
déo céc cau kién két cdu) nhung toa nha khong duoc
sup d6 nho viéc hap thy nang lwong dong dét thong
qua bién dang mén cua cac ciu kién két ciu (Hinh 3).

Khi xem xét céc ket cau khung thép, céc tiéu chuan
va phuong phap thiét ké chi thiét dé Chong 0an va nirt
cac mdi ndi duogc két hop trong Tiéu chuan thlet ké
khang chin méi dé kha niang bién dang déo von c6 cua
khung thép dugc biéu thi day du.

Thiét ké khang chin cac toa nha khung thép va ing
dung c4c san pham thép

Tiéu chuan thiét ké khang chan mai nham thiét ké
{rng suat xuat hién trong cac ciu kién thép dugc dam
bao & mirc d6 thap hon diém chay dé co thé ngan chan
dugc hu hai ciia cac khung thép khi xay ra dong dat
nho hoc vira. Con trong céc tran dong dét lon, toa nha
dugc ngan khong sap nho nang luong dong dat dugc
hap thu thong qua bién dang mém cua céc cau kién két
CAu.

Dé dat t6i cac muc tiéu do, cac san pham thép két
cau phai c6 diém chay va cuong d kéo Ién hon cac gia
tri thong thuong. Ngoai ra, can c6 duoc kha ning lam
viéc caa san pham thép nhur sau:

Thir nhat: mac du co thiét ké mot sé khu vuc chay
déo tai mot sb vi tri trong giai doan thiét ké, c6 nhiing
truong huop cac ciu kién khong du tinh trude bi chay
déo hozc cac cac cu kién can phai chay déo van khang
bi chay déo do c6 su sai léch 16n vé diém chay cia san



pham thép, do do khung khong roi vao trang thai da
thiét ké. Dé giai quyet van dé nay can phai triét tiéu
pham vi sai chéch diém chay bang cach dua ra gisi han
trén va gisi han dudi ciia diém chay (Tham khao Hinh
4).

Thir hai: thong thuong khung thép duogc thiét ké
chiu céc tai trong dong dat bang céch tan dung kha
ning bién dang l6n cua céc cAu kién thép nhung dién
tich chay déo cua cac phan cau kién khung thép bi hep
lai khi ty s6 chay (ty s6 giira cuong do chay va cuong
d6 kéo) 16n va theo do kha nang bién dang can thiét va
du tinh cia cau kién va khung khong xay ra. Bé xir ly
van dé nady, can phai dat ra cac giéi han trén cua ty s6
chay cua san pham thép (Tham khao Hinh 5).

San pham thep SN (két cau méi) 1a mot san pham
thép thoa man tat ca cac yéu cau trén ma van cé kha
nang han ¢6 loi duoc tidu chuan hoa trong JIS nim
1994. San pham duoc xép 1a JIS G313 (thép dng cho
két cau nha) duoc dic biét 4p dung cho xay dung nha.
Cac loai san pham thép SN bao gdom thép tam, thép dai,
thép hinh, thép miéng c6 hai cap d6 cuong do 1a 400
N/mm? va 490 N/mm?. (Tham khao Bang 1 va 2).

XX

Triét Iy néu trén cho thay cach thuc ky thuat dé dam
bao su 1am viéc can thiét cua cac san pham thép dung
trong thiét ké khang chan va cho cac két ciu chiu dong
dat. Ngoai cac két cau chiu khong dat, cac dang két ciu
khang chan mén gom c6 két cau cach nén, két cau diéu
khién &ng xir ngay cang dugc (ng dung rong rai. Khi
&p dung céc dang két cau mai nhu vay, 6 thé 1am
giam manh hu hong cua cac cau kién két ciu nhu cot,
dam ngay ca trong cac tran dong dat Ion. (Hinh 6).

Hinh 3 Hip thu ning luong khi dong dat 16n xay ra
Hinh 4 Anh huéng cua sai 1éch diém chay t6i sy hoa
déo cua céac cau kién két cau

Hinh 5 Anh huéng cia ty s chay téi kha nang bién
dang déo cua cac cu kién két cau san pham thép

Bang 1 Cac dic trung co hoc trong JIS G3136 thép 6ng
cho két cdu nha (Tham khao: tiéu chuan tuong tng
trong EA, ASTM va JIS)

Bang 2 Thanh phan héa hoc hoc trong JIS G3136 thép
bng cho két cau nha (Tham khao: tiéu chuan twong ng
trong EA, ASTM va JIS)

Hinh 6 Céc két cAu khang chan, cach nén va diéu khién
ung X i o

m Tiéu chuan thiet ke cho cac toa nha di
tan song than va deé xuat cho céc ket cau
thép chong séng than.

Huwéng din thiét ké két cau cho céc toa nha di tan
s6ng than

Hudéng dan lién quan dén cac toa nha di tan song
than dugc Van phong ndi cach thyc hién nim 2005.
Sau do, dua trén cac két qua khao sat vé tham hoa xuat
hién trong Tran dong dat 16n & phia Pong Nhat Ban
nam 2011, cac tiéu chuan k¥ thuat cho cac tda nha di
tan séng than dugc xay dung gdm c6 huéng dan tam
thoi (Thong béo s 1318 cua Bo Dt dai, Co sd ha tang,
Giao thong va Du lich mam 20111) va mot tai liéu dinh
kém riéng (Huong dan méi: Thong béo sé 2570 cua
Tong giam dbc Vian phong nha ctra, Bo Dét dai, Co s&
ha tang, Giao thdng va Du lich mam 20111).

Trong cac tiéu chuan k¥ thuat nay, han ché loai két
cau duoc phép &p dung gom c6 két cau bé tong cdt thép
con két cau lién hop bé tong cbt thép — thép trong
Huéng dan cia Van phong noi cac da néu ¢ trén bi loai
bo, va cAc tiéu chuan lam viéc can thlet cho céc toa nha
di tan s6ng than duoc 1am rd, bao gom céc két cau thép
bén canh cac két cau bé tong cot thép va két cau lién
hop bé téng cét thép — thép.

Ngoai ra, trong tinh toan &p luc va luc song than, co
mot hé sé giam luc song gilp viéc dan gia hop ly cac
ngoai luc dé dang hon phu hop véi cac diéu kién thuc
té ciia mat bang két cau, vi dy nhu trén chu vi ngoai
cua toa nha cd mai che hay khong, c6 sir dung két ciu
cot trong ting cho toa nha hay khong. Cung lic, dé
tang cuong cac kiém tra bét budc cua céc tinh toan két
ciu nham dé chdng viéc lat hoic truot cua tda nha khi
xay ra song than, hrc day ndi cua toa nha dwoc khuyén
nghi xét téi trong tinh toan. (Tham khao Hinh 7).

Dé xuit cac két cau thép chdng séng than

Dé dap ung nhitng yéu cu cip bach, Lién doan Sat
va Thép Nhat Ban dang thiic ddy cac dé xuit xay dung
nhiéu loai cong trinh khac nhau sir dung “Cac toa nha
hé théng két cAu méi st dung céc vat liéu két cau tién
tién” co thé chiu dugc song than Ion duoc thiét ké va
phét trién ban dau véi muc dich ngin chin cac két cau
tda nha bi hu hai ngay ca khi chiu dong dét 16n co do
manh cap 7 (Hinh 8). Ung dung ban dau caa “Cac toa
nha hé thdng két ciu mai” bao gdm cac cong trinh khéi
trong d6 thi, cac trung tam phan phdi va nha ctra hoi
phuc dén cac co sé bao vé tham hoa duoc xa dyng nho
cac két cau cot chong tang sir dung 6ng thép nhdi bé
tong. (Hinh 9).

Hinh 7 Phuong phap thiét ké két cau cho cac toa nha di
tan séng than

Hinh 8 “Céc toa nha hé thong két cau mai sir dung céc
vat liéu két cau tién tién”



Hinh 9 D& xuét cac co so di tan séng than st dung két
cau thép

—Sang kién “Phuc hoi nha toan quéc” va nén cong
nghiép thép Nhat Ban—

Nhiéu tran dong dat 16n vi du nhu Tran dong dat
I6n & phia Dong Nhat Ban nam 2011 da xuat hién &
Nhat Ban gay ra nhiéu tham hoa trén ca nuéc. Dya trén
céc kinh nghiép tir cac tran dong dat nay, Lién doan St
va Thép Nhat Ban di xtc tién céc cudc diéu tra va
nghién ciru vé két cau thép an toan voi dong dat va
s6ng than véi su hop tac chat ché cua cac to chirc cong
nghiép. Nhu di ching kién trong nhiéu tai nan nghiém
trong do sap tran trén dudng cao tbc Chuo vao thang
12/2012, cac co sé ha tang x& hoi & Nhat Ban dang ddi
mit v&i van dé vuot qua tudi tho cua cac cong trinh
dang dién ra. Pé dap tng véi cac tinh hudng nhu vay,
séng kién “Phuc hdi nha toan quédc” tré thanh mot
nhiém vu quan trong cho Nhat Ban.

Bang viéc tap trung vao cac cong nghé két ciu
thép duoc khuyén khich trong nganh cong nghiép thép
Nhat Ban va ting cuong su hop téc gitra cac td chic co
lién quan, Lién doan Sit va Thép Nhat Ban dang xuc
tién sy quang ba viéc xay dung céc bién phap chong
dong dat, song than va céc tham hoa tu nhién khac va
cho séng kién “Phuc hdi nha toan qudc” duoc cac
chinh quyén trung wong va dia phuong thuc hién.
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Fracture of anchor bolts of column base to
cause dislocation of column

Fracture of brace connection

Photo 1 Damages of steel-frame structures in the Great Hanshin-Awaji Earthquake of 1995
(*Photos: Report on Damages to Steel Building Structures in the 1995 Hanshin-Awaji Earthquake,
Steel Committee of Kinki Branch, Architectural Institute of Japan)

Fig. 1 Production of Steel Frames and Development of New Steel Products in Japan
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While exterior members were washed
out, the building framing remained intact.

A Al A 78 [8s = P
While exterior members were washed out While studs caused deformation due to collision

and fracture of brace was found, the of drifts, the building framing remained intact.
building structure remained intact.

Photo 2 Earthquake- and tsunami-induced damages to steel-structure buildings in Great East Japan Earthquake

(Photos: Surveys of Great East Japan Earthquake in 2011 (Preliminary Report)—National Institute
for Land and Infrastructure Management (Data No. 636), Ministry of Land, Infrastructure, Transport
and Tourism; and Building Research Institute (Data No. 132))

Fig. 2 Profile of Strong Seismic Intensity Scales in the Fig. 3 Energy Absorption during Great Earthquakes
Great Nankai Trough Earthquake Forecasted to

Occur in the Near Future In cases when the area of AOAB

and that of [JOCDE are identical,
Yield the seismic resistance or seismic
strength A energy absorption is identical.

Seismic
intensity scale

7
6
6
5
5
4
3

or lower

The collapse of building is
prevented by means of the energy
absorption when being attacked
by the earthquake.

C D

Source: Examination Meeting on Gréat 0 B E > .
Nankai Trough Earthquake Models Deformation
(March 2012, Cabinet Office)

Seismic intensity scale 6~ or high About 71,000 km?  About 24,000 km?
Seismic intensity scale 6* or high About 29,000 km?  About 6,000 km?
Seismic intensity scale 7 About 4,000 km?  About 400 km?



Fig. 4 Effects of Yield Point Deviation on Plasticization of Structural Members

Pattern A Collapse pattern A (design)
Pattern C NG /7
—
P Pattern B i —
Selfsmlc Selfsmlc — When the deviation
orce orce > in yield point is wide:
>
J ) s
: \
. * Plasticizing section
0 Deformation
Fig. 5 Effects of Yield Ratio on Plastic Deformation Capacity of Structural Members
Steel product )
Frame employing
A: Steel product with steel product A
high yield ratio s ————=—a
y/ Seismic |
force |

Stress

N

B: Steel product with
low yield ratio

>

Strain

As the yield ratio becomes lower,

the plasticizing area of steel products

becomes wider, and thus the plastic
deformation capacity of steel framing
becomes higher.

Deformation
capacity: Low

Absorption of seismic
energy: Low

Collapse pattern B

Seismic |
force |

Collapse pattern C

Frame employing
steel product B

Deformation
capacity: High
Il
Absorption of seismic

energy: High

Bl Plasticizing area

Table 1 Mechanical Properties in JIS G3136 Rolled Steels for Building Structures
(Reference: Corresponding specifications in EN, ASTM and JIS)

Designation | Yield point or Tensile strength | Yield ratio | Elongation (%) Charpy impact
strength (N/mm?) (%) energy (J)
(16<t=40 mm) (t=40 mm)
Min. 345 Min. 22
< <
(4Q<t=63 mm) (t=100 mm) (4(_J<t=63 mm) (80355.}0)
EN 10025-2 | Min. 335 Min. 470 _ Min. 21 0°C/Min. 27
S$355J0/J2 | (63<t=80 mm) Max. 630 (63<t=100 mm) | (S355J2)
Min. 325 ' Min. 20 -20°C/Min. 27
(80<t=100 mm) *Proportional
Min. 315 test piece
(16<t=40 mm) (16<t=50 mm) | (SM490B)
JIS G3106 Min. 315 Min. 490 _ JIS#1A: Min. 21 | 0°C/Min. 27
SM490B/C | (40<t=100 mm) | Max. 610 (40 mm<t) (SM490C)
Min. 295 JIS#4: Min. 23 0°C/Min. 47
(16=t=40 mm)
Min. 325 (16<t=50 mm)

JIS G3136 Max. 445 Min. 490 JIS# 1A: Min. 21 oA
SN490B/C* | (40=t=100 mm) { Max. 610 Max. 80} 40 mm<t) 0°C/Min. 27
Min. 295 JIS#4: Min. 23

Max. 415
oo e 572 win. 345 Min. 450 — | ASTM 8" Min. 18 -

*Through-thickness property of Z25 is specified.



Table 2 Chemical Composition in JIS G3136 Rolled Steels for Building Structures
(Reference: Corresponding specifications in EN, ASTM and JIS)

Designation Chemical composition (%)
C Si | Mn P S N Cu Ceq**
(16<t=40 mm) (S355J0) | (S355J0) | (S355J0) (t£30 mm)
EN 10025-2 | Max. 0.20 Max.| Max. | Max. 0.03 | Max. 0.03 | Max. 0.012 | Max. | Max. 0.45
8355J0/J2 | (40 mmqt) 0.55|1.60 [(S355J2) |(S355J2) | (S355J2) |0.55 | (30<t£150mm)
Max. 0.22 Max. 0.025 | Max. 0.025 = Max. 0.47
(t=50 mm)
Max. 0.18
JIS G3106 Max.| Max. | Max.
(50 mm<t) Max. 0.035 = = =
SM490B/C (B) Max. 0.20 0.55|1.65 |0.035
(C) Max. 0.18
(t=50 mm) (SN490B) | (SN490B) (t=40 mm) ,
JIS G3136 | Max. 0.18 Max.| Max. | Max. 0.030 | Max. 0.015 _ _ | Max.0.44 !
SN490B/C | (50 mm<t) 0.55 | 1.65 |(SN490C) | (SN490C) (40 mm<t):s
Max. 0.20 Max. 0.020 | Max. 0.008 Max. 0.46 :
ASTM A572 | Max. Max.| Max. | Max. _ _ _
Gr. 50 0.23 0.40 | 1.35 |0.040 SEPG OV

**Weldability index

EN Ceq=C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15
JIS Ceq=C+Mn/6+Si/24+Ni/40+Cr/5+Mo/4+V/14

Fig. 6 Seismic-resistant, Base-isolation and Response-control Structures

Seismic-resistant structures

Schematic diagram

« Vibration »

During great earthquakes, the
seismic energy is absorbed
by allowing damage to the
building frame in order to
prevent collapse of the entire
building from occurring.

Features

Base-isolation structures

Response-control structures

Response-control damper

Isolator
_ — Damper
I
) | : | :
: M 2
V H— e —
| 1| [
| 1! [
N !

T~ T
: II ! |l
3| RS
1

4= Vibration )

h Vibration ‘

Structures in which isolators (laminated
rubber) and dampers are installed
between the building structure and the
foundation structure. Vibrations of the
building structure during earthquakes
are greatly mitigated by making the
building’s natural period longer by
introducing isolators and by improving
the damping performance of the

building by the use of damping devices.

Structures in which response-
control dampers (buckling-
restraint braces etc.) are
installed in the building
structure. Vibrations of the
building are mitigated and
damage to columns and beams
is also mitigated solely by
absorbing the seismic energy
by the use of dampers.

Fig. 7 Structural Design Method for Tsunami Evacuation Buildings

Calculation of tsunami wave pressure

Flow of structural design*

® Calculation of tsunami 0}
wave pressure

@ Calculation of tsunamic
wave force

® Calculation of shear
strength at each layer

® Design of tsunami
pressure-resistant member

(® Examination of drifts

v

(7) Examination of scouring

Calculation of buoyancy
a) Buoyancy to
be applied in

the design of
building structure

Examination of collapse

L) (9 Examination of overturning
v

—} Examination of sliding

The tsunami wave pressure is
calculated as being the hydrostatic
pressure at a height evaluated

by multiplying the design inundation
depth by the water depth coefficient a. g Gravity acceleration (m/s?)

b) Buoyance to

(@ : Water depth coefficient
h: Design inundation depth (m)
P Unit volume mass of water (/m°)

Building

be applied in
the design
of foundation Tsunami wave pressure
L
ah
Design
inundation depth
VA
A4
v

Distance from

Barriers reside in-between

apgh

No installation
of barriers

500 m or 500 m or Not
Coﬁ\?érOfe?ga' longer shorter applicable
@ Design of foundation beam Vggéﬁ?ggﬁ’fg 15 2 &

*Examples of design of tsunami evacuation buildings based on the New Guidelines are published in the following website:
The Japan Building Disaster Prevention Association: Opening of “Commentary on Structural Requirements for Tsunami Evacuation Buildings and Other Structures”
http://www.kenchiku-bosai.or.jp/seismic/tsunami_text.html
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Fig. 8 “New Structural System Buildings Employing Innovative Structural Materials”

1) No damage even when attacked by an
earthquake with a seismic intensity scale of 7

® Avoiding plasticization of building framing by the use of
high-strength steel H-SA700 having a tensile strength twice that
of conventional steel and response-control mechanism as well

® Maintaining the main structural section intact when attacked by
an earthquake with a seismic intensity scale of 7 so as to
protect human life and to secure continued business operations
after experiencing a disaster

2) Structural planning to resist to huge tsunamis

® Securing the structural safety against huge tsunamis and their
backwashes by means of the “New Structural System Buildings”

® Enhanced tsunami measures, reduced tsunami pressure by
minimizing the column size and reduced number of columns
and raising an entire town block by the use of high-strength
steel framing

3) Buildings with longer service life

® Flexibility to allow future change in planning by adopting a
skeleton-infill (SI) design, in which a building structure and its
exterior-interior structures and equipment are designed as
separate structures, as well as by adopting large spanning for
framing structure

® Easy restoration of damaged buildings by adopting the
exterior/interior members and equipment design in which these
members and equipment are designed to be renewed

4) Resources savings

® Realization of environmentally-friendly buildings by adopting
high strength steel, which can lead to the reduction in the total
weight of steel framing and in CO2 emissions

® Easy reuse and recycling of steel products by adopting Sl design

Important facilities on raised town block

- e r

In order to protect the building from
great earthquakes and huge tsunamis,
the entire town block is raised, in which
the upper area accommodates
high-function administrative and reginal

, disaster-prevention functions, and the

lower area houses a parking lot and

! rental space

Restoration housing on raised town block

Fig. 9 Proposal of Tsunami Evacuation Facilities Employing Steel Structures

Tsunami evacuation tower

® Realization of lightweight
building frame with high
seismic and tsunami
resistance that is enabled
by the use of square steel
tube-H shape structures

® Tower framing, configura-
tion and height that
conform to tsunami height

number of evacuees

Raised town block is developed using
“New Structural System Buildings
Employing Innovative Structural
Materials,” in which the lower area
houses existing commercial and
business facilities as well as newly-lo-
cated commercial facilities, and the
upper area accommodates multi-sto-
ried residential buildings constructed
as they encircle a refuge square.

Distribution center with mixed
three-dimensional arrangement of
plants and offices capitalizing on high
ceiling heights and large spans and

. with floors that are easily accessible by

cars using two ramps

Building serving as disaster-prevention building

® Adopting a pilotis structure with a
height surpassing the assumed
tsunami height to avoid tsunamis thrust

® Adopting CFT columns with high yield
strength and rigidity

® Adopting response-control structures in
which buckling-restraint braces are
installed so as to improve the seismic-re-
sistant performance of buildings

o | ightweight buildings by the use of steel
structures that can result in less seismic
force applied to pilotis structures
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(Trang 7’-10) . o

Cac van de co ban trong thiét ke cac toa
nha di tan séng than

Tac gia Kenzo Taga

Giao su dai hoc Kobe

Tran dong dét 1on ¢ phia Pong Nhat Ban xay ra
ngay 11/3/2011 la tran dong dét cuc 16n v&i d6 manh
cap 9,0.

Mic du hu hai nha do dich chuyén dong dat Ia
khéng 1on, hau hét cac hu hai anh hwong téi doi séng
con ngudi va nha cira 1a do séng than thé hién rd rang
nang luong hu hai va khiép so do song than gay ra. Cac
tda nha két cau thép chiu nhiéu hu hong khéac nhau do
s6ng than: sup dd, lat, 1Gn, mét cac ciu kién trong va
ngoai do dong nudc va cac yéu té khac (Anh 1-5).

Anh 1 Toa nha két cau thép bi hu hai do séng than
Anh 2 Toa nha két cau thép bj va dap do trdi dat
Anh 3 Toa nha bj lat do song than

Anh 4 Toa nha bi nghién do s6ng than

Anh 5 Toa nha két cau thép co céc cau kién trong va
ngoai bi song than cudn troi

Trudc nhitng hu hai nay, Vién nghién ciu Khoa hoc
cdng nghiép cua Dai hoc Tokyo va Vién nghién ciru
nha di bat dau cac diéu tra va nghién ciru vé cac tai
trong séng than dua toi nhém 1am viéc vé huéng dan
tam thai cho thiét ké cac tda nha di tan séng than vao
thang 11/2011 do Bo Pit dai, Co sé ha tang, Giao
thong va Du lich t6 chuc. D6 1a Huéng ddn tam thoi
lién quan dén céc yéu cau két cdu cho céc toa nha di
tan song than dua trén cac huw hai tdoa nha do séng than
gay ra trong Trdn déng ddt 1én & phia Déng Nhdt Ban
(Huwéng dan méi), tai lidu dinh kém riéng 1a Kién thic
bé sung (Loi khuyén ki thudt) lién quan dén cac
phirong phdp thiét ké cac tda nha an toan két cau
chang séng than. Théng tin vé cac tda nha di tan séng
than duoc ban hanh dugc chuyén t6i céc chinh quyén
dia phuong thong qua Bb.

Trong cuon Huéng dan tam thoi lién quan dén céc
y8u cau két cdu cho cac toa nha di tan song than (do
Van phong noi cac ban hanh thang 6/2005), tai trong
s6ng than (luc va ap luc tac dung Ién mot tda nha do
s6ng than) dat phan b déu ¢ vi tri &p luc thy tinh gap
ba lan chiéu sau ngap. Tuy nhién, danh gia gan day cho
thay tai trong séng than giam do du cé méi che hay
khdng va khac nhau phu thugc vao khoang cach tur
cbng trinh téi bo vinh hoéc song, do do tai trong song
than da dugc thay doi.
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Céc tai trong song than

Luc ngang trong thiét ké két ciu toa nha thuong
gom luc dong dat va luc gié. Pau tién, dic trung cua
c4c tai trong song than dwogc kiém tra so sanh véi luc
dong dat va lyc gio.

eBit ky luc dong dat, gié hay song than nao ciing c¢6
tac dung tai trong dong luc va trong thiét ké két cau
ching duoc thay thé cho lyc tinh twong dwong dé
gilp cho viéc thiét ké don gian hon.

e Luc dong dat 1a mot luc quén tinh va chiu anh huong
I6n cua khéi lugng. Mit khéc, ¢6 thé néi gid va séng
than duoc goi 1a lyc chat long thuong chiu anh huong
Ién do kich thudce caa ving tiép nhan ap luc séng
than va cau hinh cua cic tda nha. Theo do, khi luc
s6ng than duoc kiém toan so san lyc nam ngang
chiém wu thé cho cac nha thap tang va trung tang thi
thuong dé dang gia dinh la anh huong cua luc séng
than s& Ion hon cho cac két ciu thép trong luong nhe
S0 V&i céc két cau bé tong cbt thép nang né. Khi chiéu
sau ngap thiét ké 16n hon thi anh huong cua tai trong
nam ngang do luc day noi va do séng than dén toa
nhatrg nén Ién hon. Bé dbi pho véi van dé nay,
dudng nhu ¢6 nhiéu truong hop hon c6 cac cau kién
chdng ap luc khong song than (cau kién chiju tac dung
truc tiép cua &p luc song than va du kién s& bi bé gay)
duoc bd tri 1am cac cau kién bén ngoai va st dung
mot két cdu cot chong tang dé triét tiéu anh huong
clia CAc tai trong song than.

e Khi chiéu cao ting tang 1én, lyc dong dit va luc gio
Ié6n hon. Nhung luc s6ng than duoc danh gia bang ap
lyc thuy tinh twong dwong lai I6n hon khi chiéu cao
tang giam di. Néu lyc nim ngang téng cong 1a bang
nhau thi ¢6 thé hiéu mé men lat do lyc song than la
kha nho. Khi str dung két ciu cot chong tang tai tang
dau tién, c6 thé coi rang luc séng than giam di nhiéu
va két cdu cot chdng tang la bién phap chdng truot
hiéu qua. Nho do, c6 thé c6 dugc cac bién phéap cé
hiéu qua va phu hop triét tiéu luc séng than nho hiéu
1& ddc trung cdu hinh phan bé theo chiéu cao cua huc
s6ng than. Trong luc d6, do anh huéng caa do léch /
troi dat, can phai thuc hién riéng ré cac kiém tra

Phan tiép theo trinh bay tom tat vé mot phuong
phap danh gia dinh lyc cac lyc séng than trich dan tir

Hudéng dan moi.

e Céc 4p luc séng than

Luc séng than duogc tinh todn bang céch tinh ap luc
song than Ién dién tich tiép nhan lyc séng than.

Luc séng than theo phwong song chay duoc sir dung
cho thiét ké két cau duoc tinh toan bang cach gia dinh

&p luc song than biéu dién trong cong thic tinh toan &p



luc séng than xuét hién dong thoi va &p lec séng than
trén dién tich tiép nhan luc séng than (Tham khao Hinh
2).

Hinh 2 Lyc s6ng than

Gia luc song than do cac khe thoang

Khi c6 cac khe thoang 1a bo phan két cAu bj hu hai
do 4p luc séng than (cac ciu kién chéng &p lec khong
phai sng than) thi &p luc séng than c6 thé giam dén
mot pham vi khdng nhé hon 70% lyc song than dwoc
tinh todn khi khéng co cac khe thoang.
e Tac dung glam c4c tai trong song than cia két cau
cot chdng tang

Khi xem xét mot két cau cot chong tang, cac tai
trong s6ng than c6 thé dugc tinh toan trong. diéu kién

&p luc séng than chi tac dung lén cac cot, dam va cac

c4u kién chdng p luc s6ng than khac cua két ciu cot
chdng tang.
ePhwong ciia C4C tai trong song than

Gia thiét rang lyc nam ngang caa s6ng than xuit
hién theo moi phuong. Tuy nhién, khi phuong song
than chay l4y tir ciu hinh phan b6 ngap di doan c6
dugc nhd cac md phong va cau hinh cua duong bo bién
thi khong &p dung gia thiét trén. Hon nira, phu thudc
vao cac diéu kién song than thyc té, luc séng than nam
ngang dugc kiém tra bang cach xét t6i anh huong cua
céc s6ng than xody nguoc.
e Luc diy ndi

Khi luc day néi sinh ra do séng than vé co ban phu
hop vai luc ddy noi cua thé tich phan toa nha bi ngap,
c6 thé tinh toan xét toi dong nudc chay vao tir cac khe
thoang khi nude dang 1én. Khi dong nudc chay vao bén
trong toa nha do séng than 1a khdng rd rang thi c6 thé
coi thiét ké an toan hon khi thiét ké cac khung két ciu
6 Xét i luc ddy ndi duoc tinh toan theo didu kién
nudc chay vao bén trong nha, khi xét dén su lat nghién
va truot ciia tda nha c6 xét ti luc day ndi trong tng
VGi thé tich toa nha bi nhan chim (bao gém ca thé tich
phan khong gian bén trong). (Tham khao Hinh 3).

Hinh 3 Khéi niém vé luc day noi

Céc khai ni¢m co ban vé thiét ké két ciu ciia cac toa
nha di tan song than

e Thiét ké cac ciu kién chéng 4p luc song than va
chéng ap luc khdng séng than

Trong mat bang két cau cua cac tda nha chiu duoc
luc song than, cac cau kién chong ap luc song than
(cau kién chiu tac dung tryc tiép cua ap luc song than
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dugc thiét ké khong bi hu hai) va cac cau ki¢n chong
ap luc khong s6ng than (cac c4u kién chju tac dung
tryuc tiép cua &p lec séng than duoc thiét ké khong hu
hai) dwoc phan biét rd rang roi duoc b tri trong két
c4u tda nha.

Cuong d6 cta cac cau kién chong ap luc séng than
duoc thiét ké sao cho cuong do khong dat toi gia tri toi
han ngay ca khi chiu tac dung cua séng than va sao cho
cac cau kién tiép nhan luc séng than rdi truyén sang
khung két ciu. Hon nita, can quan tam dén su lam viéc
cua ting cau kién khi nudc ha xudng néu can thiét.

C6 thé cho phép céac cau kién chong ap luc séng
than bi hu hai ma khdng anh hudng toi khung két cau.

eThiét ké khung két cau

Cuong do nam ngang cua khung két cAu duoc
khang dinh vuot qué tai trong nam ngang cua song than
theo moi phuong va & moi tang. Hon nita, cuong do
cuia cac cau kién chdng &p luc séng than ciing lam viéc
nhu ciu kién khung két cdu dugc thiét ké dé cuong do
khong dat tdi gid tri téi han khi chiu tac dung cua luc
song than va céc luc khac khi can thiét.

e Kiém toéan lat va truot

Toa nha duge dam bao khéng bi 1at nghién hoac
truot do luc song than, xét tdi luc ddy ndi va trong
lwong ban than (véi mong coc thi luc nhé khong vurot
quéa suc khang nho).

o X0i

N&n méng coc duge tinh toan xét dén sy xuat hién
cua xoi, hoac khi sir dung moéng réng cé bién phap
chdng lat nghiéng méng do xai.
eVa cham do troi dat

Xét dén hu hai xuat hién do va cham trdi dat, cac
phan két cdu quan trong duoc dam bao khdng sup d6
hozc ngay ca khi cac cot va tuong goi bi pha hiy do va
cham trdi dat thi toan bo két cau tda nha van khdng bi
sup db.

Viéc danh gia lyc va cham do troi dat tac dung Ién
cac toa nha dang dugc nghién ctru va do do tai thoi
diém nay khé ma tinh toan chinh xac duoc luc va cham
ctiia moi loai trdi dat. Hon nita, dé khiang dinh mot toa
nha khéng bi sup do do va cham tri dat, can phai gia
thiét khong chi loai, lwong, kich ¢&, cAu hinh, khéi
lwong, toc d va cham va phuong va cham cua trdi dat
tac dung lén tda nha va ca thong tin vé phan toa nha
chiu tac dung. Nhung trong hau hét cac truong hop,
thuong kho gia dinh dwoc nhitng hé s6 va cham khac
nhau. Vi thé, cAn xay dung ta nha c6 do du phu hop dé
toan bo két cau khdng bi sup d6 dé dang bang céach
thém vao phan chu vi ngoai cia tda nha mot két cau
bao vé riéng biét d& phong truong hop phan chu vi



ngoai ciing bi sup do (Tham khao Hinh 4).
Hinh 4 Va cham do trbi dat

Cic hwéng thiét ké chéng song than sir dung két
ciu thép

Trong thiét ké khang chén, ty sé gitra luc séng than
VGi cudng d6 theo phuong ngang cuia két cau thép nhe
thuong 16n hon cua két ciu bé tong cét thép niang né.

Hé s6 can thiét trong thiét ké mot tda nha di tan
s6ng than két cau thép la toa nha c6 cau trdc phu hop
va dugc thiét ké sau khi co ddy du hiéu biét vé cac dic
trung riéng biét cua cac két cau thép nhe nhu da dé cap
o trén.
oSirc khang theo phwong ngang

Khi thiét ké khang chan & Nhat Ban, thiét ké ung
suit cho phép cho tai trong tam thoi dwoc sir dung cho
dong dat nho con thiét ké cuong do téi han duoc sir
dung cho dong dat I6n. Theo d6, ca thiét ké dan hoi va
thiét ké dan - déo déu duoc sir dung trong thiét ké
khang chan phuy thugc vao cap do tai trong. Thiét ké
dan hoi c6 nghia 1a két cAu toa nha sé trd lai trang thai
ban dau ma khéng bi hu hong sau dong dat con thiét ké
dan — déo 1a cho phép c6 hur hai va bién dang du trong
tda nha sau dong dat.

Trong céc trudng hop str dung thiét ké dan hdi cho
bai toan song than, mirc d6 an toan cua két ciu sau
dong dat va sau cac chan dong c6 kha ning cao khong
phuc hdi dugc. Dé dbi ph6 véi van dé nay, mot bién
phép hién qua dé 1am tang kha niang chiu lyc ngang cua
tda nha la sir dung céc san pham thép cuong do siéu
cao dé tang cuong sic khagns cua cac toa nha két cau
thép chiu luc dong dat va luc song than (Tham khao
Hinh 5).

Hinh 5 Str dung thép cuong do siéu cao

eL e ddy noi va cac bién phap chéng lat — trugt cho
toa nha

Néu nudc khong tran vao tda nha, lyc day ndi twong
g véi thé tich cua toa nha s& tac dung 1én cong trinh.
Hon nita, khi tda nha bi ngap nudc qua tudong ngoai va
cac phan ma, néu khdng khi xam nhap vao phan bao
quan bai cac dam va cot thi luc day ndi tuong tng Voi
khong khi cong gop sé& tac dung I&n cong trinh. Vi thé,
dbi lap véi két cau bé tong cbt thép nang né, két cau
thép nhe s& d& ndi va thuong xuét hién lat va truot.

Dé cai thién tinh hinh, phan ngap nuéc cia tda nha
c6 thé dugc ciu trac bang hé théng cot chong tang va
cac cau kién hoan thién toa nha co thé bi d6 sap manh
do ngap dé lam giam thiéu lyc day néi. Tir cac vi du hur
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hai dong dat da xay ra, c6 thé thy khi d6 cing va
cuong do cua két ciu cot chong tang 1a khong di trong
thiét ké khang chén thi toa nha s& bi hu hai tap trung.
Vi vy, can cha y dic biét toi viéc st dung két cau cot
chdng tang trong thiét ké khan chan. Néu sir dung lam
bién phap chdng song than thi can phai dam bao du sirc
khang chan.

Khi sir dung két cau thep trong xay dung cac toa
nha di tan song than, néu cac phan dé cot va mdi néi
dugc thiét ké ph hop thi uu diém do ctng dic trung
ctia san pham thép duoc tan dung triét &&. Ngoai ra, cac
ciu kién thép manh nhe c6 dién tich tiép nhan ap luc
s6ng than nho 1a mot yéu té quan trong trong stc
khagns chén thi dién tich khung thép nho hon tuong
gol be téng ct thép glup Iam glam luc song than cua
két cAu. Vi vay, cac két cAu cot Chong tang c6 kha ning
hiéu qua trong thiét ké két cau chdng song than duoc
dé dang dua vao ap dung thuc té.

Khi quan tam dén viéc tda nha bi lat hoic trugc do
s6ng than, c6 thé sir dung bién phap vai coc thép. Cu
thé dé chéng lat, can sir dung coc thép cé sirc khang
nhd 16n.



Kenzo Taga: After graduating from Osaka Univer-
sity, he entered Nikken Sekkei Ltd. in 1979. He as-
sumed his current position as Professor, Graduate
School of Engineering, Kobe University in 2011.
Among the major works in which he was involved
are Terminal Building of Kansai International
Airport, Kobe Daimaru Department Store, Kansai
Electric Power Building and Osaka Lawyers’ Hall.

- . -
Photo 1 Steel-structure building destroyed by Photo 3 Building that overturned due to tsu-
tsunamis namis

Photo 5 Steel-structure building where exterior
and interior members were washed
away by tsunamis

Photo 2 Steel-structure building with which drifts
(ship) collided

Fig. 1 Tsunami Wave Pressure
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Fig. 3 Concept for Buoyancy

Design inundation depth |-| "
Slab
Girder
Buoyancyj
In the case of water flowing-in In the case of no water flowing-in

Fig. 4 Collision of Drifts

Fig. 5 Image of Application of Ultra-high Strength Steel

Y Ultra-high strength steel
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(Trang 11-12)

Tang cwdng cac cong trinh di tan song
than ¢ thanh pho Sendai

Tac gia Masaru Fukura

Phong Quy hoach chdng tham hoa, Co quan Quan ly
khang hoang Thanh phé Sendai

S6ng than lén tan cong thanh phé Sendai

Trong tran dong dat 16n & phia Dong Nhat Ban nim
2011, s6ng than 16n cé chiéu cao cuc dai 7,1m da tan
cong ving bo vinh cua thanh phd Sendai ¢ quan Miyag
tao ra dién tich ngap rong 52km2 va lam chét 700
ngudi (Anh 1 va 2).

Vi bai hoc rit ra tir tham hoa séng than d6, Vin
phong thanh phé Sendai duoc giao nhiém vu “cac thac
bao vé cudc sdng caa con ngudi trong song than”, dat
lam nhiém vu quan trong trong quy hoach tai thlet
thanh phd. Theo thiét Iy bao vé nhiéu mat, thanh phd
Sendai da thuc day nhiéu bién phap chéng song than
khac nhau. D6 la:

e Tang cuong bo song va bo vinh va cac khu ring
chéng tham hoa b vinh

e Céc bién phap khéng ché tham hoa s6ng than nho
ting cap dudng

e Ting cudng c4c toa nha di tan song than va céc vi tri
va duong di tan khac dé nguoi dan co thé di tan dé
dang khoi noi ¢6 song than

e Di chuyén nhiéu khu vuc dan cu c6 nguy co cao chiu
tham hoa s6ng than.

Ngoai ra, thanh ph cua nghién ctu mot ké hoach di
tan theo cac khu vuc, thuc hién nhiéu dién tap di tan
s6ng than (Anh 3), nho d6 thuc day toan dién céc bién
phap chéng séng than vé ca phan cing va phan mém.

Anh 1 Trong tran dong dét 16n & phia Pong Nhat Ban,
hu hai 16n 1a do s6ng than chir khéng phai dong dt
Anh 2 Biéu kién song than tin cong ¢ Trudng tiéu hoc
Arahama noi c6 350 hoc sinh bt budc phai di tan
Anh 3 Toa nha di tan séng than Nakano 5-chome bang
két cau thép hai ting & thanh phd Sendai

Quy hoach nha cho céc cong trinh di tan song than
& thanh phé Sendai

La mot trong céc bién phap chdng séng than, Vin
phong thanh phé Sendai dy dinh xay dung céc cong
trinh di tan song thin mai ¢ 13 dia diém khac nhau dé
ngudi dan séng ¢ khu vuc bd vinh cé thé di bo dén tra
an. bac biét 1a ké hoach kéu goi viéc xay dung céc toa
nha di tan séng than ¢ 6 vi tri, cac toa nha di tan gan
Vi C&c tram chira chdy tinh nguyén tai 5 vi tri va cac
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cau thang thoét hiém i ting méi cuia hai toa nha
truong hoc cap mot va cip ba.

Dé cai thién céac cong trinh di tan song than mai do,
can phai xét dén nhiéu yéu t6 khac nhau: dién tich bang
phang rong rai, dic trung khong san c6 cc tda nha cao
tang c6 thé str dung dé di tan cua thanh phé Sendai,
thoi gian cn thiét dé séng than dén. Vi vay, mot ay
ban di duoc thanh 1ap bao gdbm nhirng ngudi ¢ hoc va
dai dién cua cac dan cu & ving bd vinh. D3 tién hanh
kiém tra toan bo cac phuong phap di tan, yéu cau cong
trinh di tan dam bao nguoi dan di tan an toan, nhanh
chéng. Két qua la thiét 1ap duoc tiéu chuan co so di tan
s6ng than cua thanh phé Sendai.

Ngoai ra, cu dan dia phuong ciing lién tuc thay doi
y kién va céc y kién nay duoc lan luot kiém tra ky
ludng. Csac két qua thu duoc da phan anh day du trong
cac nang Cap co so di tan song than nhu lp dat tuong
ngoai chdng thoi tiét gia lanh va b tri duong dbc dé
nguoi gia va xe lan di tan an toan.

Toa thap di tan séng than

Toa thap di tan song than Nakano 5-chome 1a cong
trinh dau tién dugc xay dung tai thanh phé Sendai 1a
mot toa thap két ciu thép hai ting. Cong trinh c6 téng
dién tich mat san 1a 398m2, duoc trang bi cac cau
thang va duong ddc bén ngoai, ¢d sic chira 300 nguoi
di tan s6ng than & phan bén trong cua tang hai (cach
mat dat 6,6m) va trén tang mai (cach mat dat 9,9m).
Toa thap dugc thiét ké 1a mot két cAu cing chiu duoc
hoa long dat nén do dong dat, luc séng than va va cham
do trdi dat (Tham khao Anh 4 va Hinh 1).

Anh 4 Tap luyén di tan song than cho nguoi dan duoc
lién tuc té chirc & thanh phé Sendai

Hinh 1 M3t ding cua Toa thap di tan séng than Nakano
5-chome

Khoéng gian di tang tang hai duoc thiét ké 1a mot san
Kin bao béi cac tuong ngoai va cdé mai che do xét tai
kha nang giam than nhiét trong gia lanh, do do6 c6 cac
bién phap can thiét dé chéng lanh. Bén trong phong cé
cac rém xép ting phan dé dam bao sy riéng tu. Ngoai
ra, ca hai mat phong déu gan cac ghé dai xép duoc dé
dam @ng nhu cau luu lai 1au. D& chdng mat dién, ¢ thé
tao ra dién bang cac tAm ning lwong mat troi 1ap trén
tang mai va may phat dién kiéu khi ga cat-xét.

Dé dap ing yéu Cau lwu tri khoang 24h, cac dd
dung khan cép, nuée udng, bep ga, chan, thiét bj vé
sinh don gian va cac nhu yeu pham khac dugc cat giir
trong toa thap. Ngoai ra, dé dam bao lién lac trong
tham hoa, toa nha con lap dit mot bo lién lac khong



day khan cip phuc vu myc dich phong chong tham
hoa.

Toa thap di tan séng than dwgc nhiéu sy quan tam

Dén tham Toa thap di tan song than Nakano
5-chome 1a mot phan cua chuyén du lich trong Hoi
thao thé gigi UN vé giam rai ro tham hoa (2015 Sendai
Nhat Ban) t6 chtic vao thang 3/2015 (Anh 5). Toa théap
d3 thu hat nhiéu s chd y khéng chi ¢ Nhat Ban ma ca
trén thé gioi, nhiéu nguoi quan tim da dén ngam nhin
toa thap. Van phong thanh phd Sendai kh@ng chi gioi
thiéu toa thap 1a mot bién phép hiéu qua dé ngin ngira
tham hoa song than dwoc phat trién dua trén cac bai
hoc tir Tran dong dat Ion & phia Pong Nhat ban ma con
nhan manh tam quan trong cua viéc di tan séng than
khi dong dt xay ra.

Anh 5 Chuyén tham Toa thap di tan song than Nakano
5-chome duoc t6 chirc trong Hoi thao thé gigi UN ve
giam rui ro tham hoa (2015 Sendai Nhat Ban)

‘o0

Xay dung toa thap di tan song than Nakano
5-chome 1a mot diém nhat kién tric danh cho di tan
s6ng than, chang ti tai Van phong thanh phé Sendai
dang thuc day céc bién phap dé phd bién thong diép
canh béo tham hoa song than — chiing c6 thé xuét hién
lai trong tuong lai va phai bao vé duoc nhiéu sinh
mang con ngudi hon trong cac tran séng than tuong lai
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Photo 1 In the Great East Japan Earthquake, huge damage was brought Photo 2 Tsunami attacked condition at the Arahama Primary School,
about by tsunamis, not by seismic forces. where 350 people were forced to evacuate

Photo 3 Tsunami evacuation training for citizens has been repeat- Photo 5 A study tour to the Nakano 5-chome Tsunami Evacuation
edly implemented in Sendai City. Tower was conducted during the UN World Conference
on Disaster Risk Reduction (2015 Sendai Japan)
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Fig. 1 Elevation of Nakano 5-chome Tsunami Evacuation Tower
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Photo 4 Two-story steel structure Nakano 5-chome Tsunami Evacu-
ation Tower developed and constructed in Sendai City
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(Trang 13-14) . .
Céc cbng trinh di tan song than kiéu
khung, kiéu nha da ning don gian

Téc gia: Cong ty thép Nippon va san pham kim loai
Sumikin

O Nhat Ban, cac tran dong dat I6n nhu Tokai,
Tonankai va Nankai dugc du doan s& xut hién trong
tuong lai. Trudc tinh hinh nay, viéc tang cuong cac
cong trinh di tan song than da bat diu nim 2004 tai
quan Shizuoka, quan Mie, quan Wakayama, quan
Tokushima va céc quan khéc dé bi song than tan cong
cling Vi cac tran dong dét 16n. Hon nita, canh tinh boi
tran dong dat Ion ¢ phia Do6ng Nhat Ban nam 2011, cac
cong trinh di tan song than dang dugc nang cap trén
pham vi toan qudc.

Cong trinh di tan séng than kiéu két cau thép hinh
H va cét ong thép

Trong tran dong dat I6n ¢ phia Dong Nhat Ban, nha
may Sendai cua Cong ty thép Nippon va san pham kim
loai Sumikin di bi song than tin cong phai phai mat
gan mot nam dé cac cong trinh hoat dong tro lai. Trong
qua trinh nay, ngudi lao déng dé xuit xay dyng mot
cong trinh di tan song than day du. Bé dap ung diéu
nay, dua trén cac huéng dan thiét ké toan quc moi
nhat vé& cac cong trinh di tan séng than la Kién thirc bo
sung (Loi khuyén ky thugt) vé cac bién phap thiét ké
cho nha c6 két cdu chju song than va yéu cau cua
ngudi lao dong da trai qua song than, cong ty da thuc
day viéc xay dung mot thap di tan séng than. Cudi
cling thap di tan séng than c6 cac cau kién két cau la
cot dng thép vuong va dam thép hinh H (Anh 1) duoc
xay dung, cac cau kién van nguyén ven ngay ca sau khi
chiu tran séng than cii.

Tir ndm 2012, thap di tan song than da duogc cai tién
dia trén thap nay,tir d6 dan téi viéc xay dung tong
cong 20 thap (bao gdom ca thap da lap dat & nha may
Sendai) thang 3/2016.

Anh 1 Két ciu thép hinh H — cot dng thép véi céc cot
ong thép vudng va dam thép hinh H

An toan va anh ninh dam bao cho céc thap di tan
séng than

Cac thap di tan song than can c6 mic d6 an toan két
c4u cao chiu duogc ca cac dich chuyén dong dat va séng
than. Pac biét 1a cac thap can phai co cac bién phép xir
Iy luc luc ngang chung (luc s6ng) do séng than gay ra
va ca cac thiét bi chdng trdi dat, lat, trugt va x6i von la
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dac trung cua song than. Vi vay, viéc dam bao an toan

cua két cAu trén mat dat va két cAu dudi mat dat 14 rat

quan trong.
Ngoai ra, tir quan diém an toan, phai dam bao:

e Di tan nhanh chéng, an toan con ngudi tir mat dat Ién
c4c tang

e Bao vé ngudi di tan khong bi ngé khoi céc tang

e Phan ting nhanh vai viéc tiép nhan nguoi di tan bat
ngo.
Ngoai ra, khi nguoi di tan khoi séng than, ho thudng
can phai luu lai thép di tan mot khoang thoi gian nhat
dinh, trong qua trinh d6 phai dam bao an toan va anh
ninh nhu sau:

e B0 vé an toan chdng mua/gi6 va nong/lanh trong
qua trinh luu lai

e Giam thiéu nhirng khé chiu do bong téi vé dém va do
mat lién lac

e Dy trit nudc va thyc phdm an toan.

Céc cong trinh di tan song than kiéu khung va da
dung

Nhiéu loai cong trinh di tan séng than dugc xay
dung phu thudc vao sé lugng, tudi, gisi tinh cua nhitng
ngudi di tan, vi tri cdng trinh, yéu cau cia khu dan cu,
ngan sach xay dung va cac van dé khéc. Khi kiém tra
bao céo gan day vé cong tac xay dung, cac cong trinh
di tan song than dang trai qua cac qua trinh, cling voi
viéc mé rong dién tich va nhu cau str dung hiéu qua
hon.

e Céc thap di tan kiéu khung khong c6 mai duoc xay
dung tai cac khu vuc 4m &p > céc thap di tan c6 mai
va tuong duoc bat budc xay dung tai céc khu vuc lanh
gia & Tohoku va céac vung khac - Xay dung cac toa
nha di tan da dung trén co s¢ cac thap di tan.

Vi Toa thap di tan séng than Nakano 5-chome &
thanh phé Sendai dugc gigi thidu ¢ phan trude 1a mot
thap di tan song than c6 mai va tudng nén phan tiép
theo s& gidi thiéu ba vi du vé cac thap di tan song than
kiéu khung va céc toa nha di tan song than da dung don
gian:

e Thép di tan song than Mihominami (kiéu khung)

Thap dugc xay dung ¢ Miho, quan Shizuoka. Bay
1a mot thap di tan song than két ciu thép hai ting co
mot san di tan rong 370m2 trén mai phuc vu dugc 740
ngudi di tan. Vi vi tri xay dung nam ¢ mot cong vién
¢6 hd nude va cay cdi nam trén mot hé thdng 6ng dan
ngam nén thap duoc thiét ké gom 3 két cau doc lap:
mot két ciu d& phan khdng gian di tan, mot két ciu d&
cau thang va mot két cau da duong déc. Cot
300x300mm lam tir cAc 6ng thép vudng véi chicu day
véach 19mm, gigi han chay nho 1a 295M/mm2, 6ng



dugc nhdi bé tdng. Thép di tan séng thin duoc ma cira
va str dung nhu mot thap quan sat lac binh thuong.
e Théap di tan séng than Sonochiku (kiéu khung)

Thap duoc xay dung ¢ Gobo, quan Wakayama. Day
la mot thap di tan séng than két cau thép ba tang co
mit san di tan rong 450m2 nam trén tang 3 phuc vu
duogc 800 nguoi di tan. Xét téi cau hinh caa vi tri nén
thap duoc thiét ké 1a mot két ciu hinh bat giac véi suon
déc nam xung quanh bién. Cot 450x450mm lam tir cac
bng thép vudng véi chiéu day thanh vach 22mm, gigi
han chay nho 1a 295N/mm2. Thap dugc thiét ké dé
nguoi di tan cd thé vao thép tir cong vién va duong lan
can.

e Trung tim ngin ngira tham hoa séng than
Sangochiku (kiéu tda nha da dung don gian)

Toa nha dugc xdy dung ¢ Toyohashi, quan Aichi.
Pay 1a mot tda nha di tan song than két cau thép hai
tang c6 san di tan rong 240m2 nam trén méi phuc vu
duge 300 nguoi di tan. C6 mot bai dd xe nam ¢ tang 1
va mot khu vuyc sinh hoat ¢ tang 2. Toa nha duoc thiét
ké dé c6 thé sir dung 1am mat sanh hoi nghi ldc binh
thuong va tang mai sir dung 1am noi di tan trong cac
truong hop khan cap. Cot 300x300mm lam tir cac dng
thép vudng véi chiéu day thanh vach 12mm, bang thép
cuong d6 cao cd gidi han chay nho 1a 365N/mmz2.
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Steel tube column-H-shape structure
in which square steel tube is used for
column and H-shape for beam

® Mihominami Tsunami Evacuation Tower (Framing Type)

Design condition Accommodation capacity
Design inundation depth | 3.0 m | Evacuation area |370 m?
Water depth coefficient | 3.0 Accommodation | 740 persons

Design condition Accommodation capacity
Design inundation depth | 5.0 m | Evacuation area |450 m?
Water depth coefficient | 3.0 Accommodation | 800 persons

Design condition Accommodation capacity
Design inundation depth | 1.2 m | Evacuation area |240 m?
Water depth coefficient | 1.5 Accommodation |300 persons
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(Trang 15:18) ]
Bai nhieu ky: Céac kién truc dep ¢ Nhat
Ban (1)

Toa nha vin phong thanh phdé Kunimi
—Trung tdm phuc ché méi dugrc thiét ké
trén két cAu lai thép — gé—

Téc gia: Tong cong ty thiét ké Bong JR

Tda nha vin phong mai caa thanh phé Kunimi &
quan Fukushima 1 tda nha chinh quyén dia phuong
dau tién bi hu hai trong tran dong dét 16n & phia Pong
Nhat Ban (2011) dugc xa@y dung lai. Toa nha mai la
mot trung tdm phuc hdi tham hoa dong dét cho thanh
phd Kunimi bao boc bai nii ¢ cac yéu té dé tai thiét
theo yéu cau cua cac cu dan thanh phd va nhimg nguoi
cé lién quan trong qua trlnh xay dung tao ra mot khong
gian thu dan sang sua, am ap nho viéc str dung gob dia
phuong ma dic biét 1a “ciu kién lai gd ép dia phuong
ctia san pham thép loai gan lién”.

Toa nha vin phong thanh phd hoa nhap vao canh
guan xung guanh

Tda nha van phong thanh phd Kunimi cii da bi pha
hity hoan toan va khdng thé khai thac duoc sau tran
dong dat 16n & phia BPong Nhat Ban. Sau d6, Cung van
héa ciia thanh phé Kunimi dugc sir dung thay thé tam
thoi 1am toa nahf van phong thanh phd dan téi nhu cau
xay dung khan cap vin phong méi. Vi tri dugc lya
chon dé xay dung tda nha méi 1a mé va bang phang co
canh quan dep véi nli bao quanh. Vi thé, tda nha moi
dugc thiét ké dé tao ra mot hinh anh kién tric ring cay
va hoa nhap véi khong quan tuoi dep xung quanh.
Ngoai ra, cac nha thiét ké kién tric con muén tao ra
Mot toa nha van phong c6 khong gian nhe nhang dugc
bao boc bang g vén 1a mot san pham dia phuong sir
dung cho nhu ciu dia phuong (Tham khao Anh 1).

Trong lac d6, mot toa nha van phong méi theo quy
dinh cua luat phai chéng chéay dan tai viéc kiém tra ky
ludng cach thuc sir dung gé phii hop véi cac toa nha
chéng chéy. Tong cong ty thiét ké Pong JR nhan thiy
trugc day da co mot phuong phap thiét ké két cau sir
dung g dé bao vé chay cho cac khung thép. Dya trén
phuong phép nay, khung cua toa nha moi dugc thiét ké
chéng chay cuing ldc vai viéc tao ra khong gian toa nha
v6i khung mé dugc bao boc bang gd. Hon nita, toa nha
c6 két cau hoa nhap véi canh quan xung quanh nho
mot dic trung két cau 1a khong gian bén trong dugc
boc phu bang gd nhin thiu tir bén ngoai nhd mit tién
boc kinh.
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Vi vay, muc tiéu dat ra cho cac phuong phap thiét
ké 1a “tao ra mdt toa nha van phong phuc vu cung ldc
cho nhiéu cu dan”.

Anh 1 Toa nha van phong méi cua thanh phd Kunimi
xay dung tap trung khai thac thé manh cta go va thép

Tao ra khdng gian béng gb nhér cac khung thép gin
lien

Tda nha van phong thanh phé hinh chir nhat
55x20m. Hai hang cot dugc lap dit theo phuong doc
cua dién tich chu vi ngoai cua toa nha. Trong phan
trung tam, cac hang cot duoc sap xép cach déu nhau
13m cho phép tao ra mot khong gian van phong rong
rdi ¢ tang 1 va tang 2 véi cac yéu cau sir dung linh hoat
khéc nhau. Ban tiép don va cac phong nhé dugc b tri
& cac phan xen giira hai hang cot duoc goi 1a “cac khu
vuc hanh lang dbi 1ap vé6i khu vurc rong 1on ¢ giira toa
nha. Nam ¢ khéng gian rong réi trén ting 3 1a sanh hop
va khu vuc hanh lang phi bac 1a mét hanh lang quan sét.
(Tham khao Hinh 1).

Hinh 1 M3t bang va mit cit ngang Toa nha vin phong
thanh pho Kinimi

Cac khong gian c6 dang vé bén ngoai la cac két cau
khung gd nhung thuc chit la cac khung thép pha gd
v6i muc dich chdng chay cho thép. Bic biét khung toa
nha bao gdbm cac cau kién lai gb ép véi cac san pham
thép gin lién, trong do6 cac cu kién gd dwoc ép 1én céc
cau kién thép 1am vat liéu chdng chay. Cac cau kién
chéng chay nay da dugc Bo Co so ha ting, Pét dai,
Giao thdng va Du lich chap thuan 1a cac cau kién két
CAu.

V6i phuong phap chng chay nay, cac cau kién go
ép dong vai tro dap chay cho khung thép. Lép go
chbng chéay dap tat sy ting nhiét trong khung thép khi
c6 chay va khi dap chay thi 16p g6 chdng chay bao vé
khung thép khoi lira do dic tinh tu dap chay cia go. Go
thong Nhat Ban van mong duoc sir dung dé l1am cac
ciu kién dap lra. Cac san pham thép hinh chit H
(300x300mm) duoc dung 1am cot cua cac mit cit thép
—gd lai (Tham khao Anh 2 va Hinh 2).

Anh 2 Cau kign thép — g6 lai cua san pham thép gan
lien

Hinh 2 Cau kién thép — gd lai ciia san pham thép gin
lién (cot va dam)

Cau thang — két cau thiét ké thép



Thiét ké toa nha van phong dam bao gd dem lai su
4m 4p con thép dugc su dung lam diém nhan trong cau
thang cuia cira va & cau thang cua dai quan sat tng 3.
Mic do kho thyc hién nhung rd rang nhin thay diém
nhan nay & cac mat cit cau thang. N6i cach khac la cac
cau thang dich thyc 12 thiét ké thép (chi khdng phai
o).

Nhu hinh dung trong thiét ké kién trdc, cac bién
phép khac nhau duoc két hop dé thép cau thang ning
nhin nhe nhang nhat c6 thé. Cac cau kién thép hinh chir
H dugc dung lam dam cau thang con ca hai bén ciia cac
thép hinh chit H duoc khép kin bang cac tam thép tao
ra hinh dang hop chir nhat. hai dam cau thang chir H
chay dudi trung tam cau thang duoc dit sat nhau de tao
nén mot két cau gon gang va hal bén cua cac bac cau
thang dugc treo hang tir ddm cau thang. Nho do, thiét
ké tao ra dugc hinh anh nhe nhang cho két ciu cau
thang. (Anh 3, Anh 4)

Anh 3 va 4 Cau thang: st dung c4c san pham thép lam
diém nhan

Xem xét k§ hrdng vé méi trweong va chuin bi déi
pho tham hoa

Diéu hoa khong khi 1a néi hoi vién dan, ngudn nhiét
dé san sinh nang luong sinh khéi 1 phoi gd dong banh.
Dé dbt chay phoi gd chi can mot lugng dién nang nho
va khi thai CO2 duoc xir ly bang cach trung hoa
cac-bon. Vi str dung vién dan (nang lugng) dugc san
xuit & waki tai quan Fuhushima nén hé théng diéu hoa
khong khi ndi hoi vién dan 1a céng nghé bao vé moi
truong str dung céc vat lidu gd san xuét dia phuong.

Vi bén ngoai toa nha 1a mat tién bang kinh nén cu
dan bay to lo ling toa nha s& nong vé mia hé va lanh
vé mua  dong. Dé dep tan nghi ngal nay, cac mai hit
biang gb glup cit anh sang dugc gan 1én tudng ngoai
toa nha dé cai thién sy cach nhiét déng thoi voi kinh
hai 16p E thip c6 kha ning cach nhiét cao. Hon nita,
toa nha duoc bd tri dé cac khu vuc han lang lam viéc
nhu cac khu vyc cach nhiét cho cac khéng gian Ion ¢
trung tdm toa nha gidp lam giam nhiét cho khéng gian
lam viéc rong lon.

Viéc tai ché nudc mua va viéc st dung ning luong
mat troi da duoc gidi thiéu, va do do, ngay ca khi
nguon cung cap dién thuong xuyén dimg, hoat dong
xay dung co thé dugc duy tri trong it nhat ba ngay bang
cach str dung may phat dién khan cip va hé théng phat
dién nang lugng mat troi.
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Khéng gian ngdm phuc vu dd xe va tiép nhan tam
thoi ngwoi di tan trong tham hea

Khu vyc danh cho nguoi di tan trong pham vi khu
vuc thanh phd Kunimi duoc cho 1 khéng du trong
nhiing tham hoa da xay ra va trong tran dong dat lon &
phia Pong Nhat Ban. Véi Iy do d6, mat bang toa nha &
giai doan dé xuét du an cho bai dd xe & ting ngam sé&
phuc vu d6 xe cdng cong khi binh thudng va 1a noi luu
trd tam thoi trong truong hop khan cap. C6 thé bé tri
c4c nha vé sinh khan cap & ting ngam. Nho vay, mat
bang cudi cung dugc chap thuan dé tiép don cu dan di
tan (Hinh 3).

Hinh 3 So d6 b tri méi truong

Chi tap trung vao sirc manh ciia thép va gé

Khung thép c6 wu diém Ia cho phép tao ra cac
khong gian rong va céc két cau ctra. G khdng thé thay
thé thép. Hon hét, xay dung toa nha chong chay st
dung két cau gb 1a rat kho khan ca vé gia thanh va trinh
do ky thuat hién nay.

Két qua 1a, phuong phap xay dung lai tap trung vao
cac uu thé von cd cua cac ciu kién go va thép duoc
danh gia cao: vat lidu gd sir dung 1am ciu kién bé mat
con khung thép 1a ciu kién két ciu. Hon nira, khung
thép dam bao khoang cach nhip gitra c&c cot xa hon va
dam bao thé tich khong gian 16n.

Hién nay, chi sir dung céc thép hinh chixr H kich
thudc nho trong cac khung thép cua cac ciu kién thép —
g6 lai. Tuy nhién, khi c6 thé dat dwoc chip thuan cua
b6 cho céc cau kién lai sir dung dng thép vudng hoic
hinh chit H ¢6 chiéu cao ban bung ngoai khong doi,
phuong phap xay dung sir dung “cau kién lai gé ép dia
phuong ctia san pham thép kiéu gan lién hira hen phat
trién.



Photo 1 New Kunimi Town Office Building built capitalizing on the strengths peculiar to wood and steel

Fig. 1 Plan and Section of Kunimi Town Office Building
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Fig. 2 Wood-laminated Hybrid Member of the Steel Product Built-
in Type (Column and Beam)

Burning-suppression member
(Locally-produced larch tree-laminated member)

Steel frame

Connection cover
(Locally-produced larch tree-
laminated member)

Fire protection for connection
(Wrapping fire protection)

Connection cover
(Locally-produced larch tree-
laminated member)

Burning-suppression member
(Locally-produced larch tree-
laminated member)

Steel frame

Column-beam connection:
Shop covering of laminated member

Photo 2 Wood-laminated hybrid member of the steel prod-
uct built-in type
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Photos 3 and 4 Stairways: Highlighted application of steel products
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Outline of Kunimi Town Office Building

e Location: Kumini Town, Date, Fukushima Prefecture

e Project owner: Kunimi Town Office

e Application: Town office building

e Building site: 1,500.43 m?

e Building area: 4,833.39 m?

e Structural type: Steel frame structure, partly steel-reinforced concrete structure
e No. of stories: 1 basement, 3 stories aboveground, 1 penthouse

e Maximum building height: 15,500 mm

e Structural design: JR East Design Corporation, Tabata Architect & Design Office
e Construction: Joint venture of Ando, Hazama, Andogumi and Sakuma Kogyo

e Design period: August 2012~August 2013

e Construction term: September 2013~April 2015

Photo 5 Adoption of wood-steel hy-
brid structure realizes a large
space with a texture like a
wooden structure.

Fig. 3 Schematic Diagram for Environmental Plan
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(Bia cubi)
Céc hoat dong caa JISF

Hai chwong trinh cho chwong trinh hegp tac cong
nghiép thép gitra Nhat Ban va Thai Lan EPA

Lién doan Sit va Thép Nhat Ban (JISF) hop tac voi
Vién nghién ctru Sét va Thép Thai Lan (ISIT) da t6
chirc hai chuong trinh 13 mét phan cua cac dy &n do hai
chinh pha khai xuréng theo Thoa thuan hop tac kinh té
Nhat Ban - Thai Lan
eTuyén dung méi va chwong trinh dao tao Ky su tré

Chuong trinh tuyén dung méi va chuong trinh dao
tao k¥ su tré dwoc t6 chirc trong 1 tuan tai Osaka vao
thang 9/2016. Muc tiéu chinh cta chuong trinh 1a
“tuyén dung maoi va cac ki su Théi Lan tré thu thap
kién thirc co ban can thiét”. C6 tong cong 20 ki su
Thai Lan da tham gia chuong trinh “Khoéa hoc dac biét
vé thép thanh va thép sgi” va thim cac nha may san
xuit thép. Chuong trinh 1an dau tién duoc té chirc nim
2015.
e Hoi thao vé phwong phip dinh gia lwgng phat
thai CO2

Chuong trinh duoc to chic trong 4 ngay tir
4/7/2016 tai Bang-cdc, Théi Lan voi muc tiéu xay dung
mot phuong phap danh gia lugng phat thai CO2 trong
cong nghiép thép Thai Lan. Trong chuong trinh nay,
cac nhan vién cua ISIT va can b c6 lién quan trong
nganh cong nghiép thép Thai Lan va cac co quan chinh
phu dugc gisi thidu huéng din vé phuong phap danh
gia lugng phat thai CO2. Ngoai ra, chuong trinh con
biéu di&n viéc thu thap thdng sé phat thai CO2 va
phuong phap danh gia trong chuyén dén thim mot nha
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san xuét thép 1o dién.
Anh: Hai chuong trinh

Hoi thao két cAu thép tai Campuchia nim 2016

Lién doan St va Thép Nhat Ban s& to chac mot hoi
thao c6 tén “Cac cong nghé két cdu thép hién nay
2016” & Phnom-Penh, Campuchia ngay 9/12/2016. Hoi
thao duoc dong té chirc boi Bo Cong trinh cong cong
va giao thong Campuchia va Vién Céng nghé
Campuchia duoc sy hd trg ciia Dai sir quan Nhat Ban
tai Campuchia, Van phong JICA Campuchia, JETRO
PHNOMPENH va Hiép hoi Kinh doanh Nhat Ban &
Campuchia.

Trong hoi thao, ba gido su tir Nhat Ban sé tham dy
va trinh bay bai giang vé linh vuc xay dung thép:
¢ Dr. Osamu Kiyomiya (lecture on port and harbor
facilities)
o Dr. Yoshiaki Okui (steel bridges)
e Dr. Yasushi Uematsu (building construction)
e Tién sy Osamu Kiyomiya (giang vé cac cong trinh
cang)
e Tién s§ Yoshiaki Okui (cau thép)
e Tién sy Yasushi Uematsu (xay dung nha)

Ngoai ra, con cé hai bai giang caa Campuchia. Sau
d6, tiéu ban nhoém nho cua ho thao dugc 18n két hoach
t6 chirc béi su tham dy cuia nhitng ngudi quan trong
cua ca hai nuéc. Hoi thao td chirc 1an tha 4, sau cac
nam 2012, 2014 va 2015.

Anh: Hoi thao két cdu thép & Campuchia nim 2015



Steel Structure Conference for 2015
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