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

Bin 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 liéu x4y dung tién tién va cac van dé tuong
tu trong xay dyng nha va xay dung cong trinh.

Nham glup doc gia Viét Nam de 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.

S6 47 thang 4/2016: Noi dung

S6 dac biét: Hiép hoi Xay dung thép Nhat Ban
Khen thuréng cdc thanh tuu néi bdt trong nam 2015

Cau Nhat Tan 1
Thap Dai lua | 3
Théap Vuon Nippon Life Marunouchi 4
Toa nha try s¢ chinh Yomiuri Shimbun Tokyo 5
Thiét ké tang cudong cac toa nha thép cii khong phu
hop 6
Nghlen cuu viéc st dung phuong phap Ung suét rinh
cit c6 hiéu qua dé chdng phé hoai do moéi gbe 7

Noi dung ddc biét: BIM va CIM

BIM trong thiét ké kién triic va két ciu 8
Ung dung BIM rong rii hon trong xay dung khung
thép 11
Ung dung M6 hinh hoéa san pham cau 3D phuc vy bao
dudng chién luoc cac cau thép 13
Du an 4p dung tht nghiém CIM 15

Noi dung ddc biét: Thép khong ri
Ung dung hién nay cua céc vat liéu két cau thép khong
ri & Nhat Ban 17

Cac hoat dong cua JSSC ------------- Bia cudi
Phién ban tiéng Viét: ©OLién doan Thép Nhat Ban2016

Lién doan Thép Nhit Ban

3-2-10 Nihonbashi-Kayabacho, Chuo-ku, Tokyo
103-0025, Japan

Fax: 81-3-3667-0245 Phone: 81-3-3669-4815
Mail address: sunpou@jisf.or.jp

URL http://www.jisf.or.jp


mailto:sunpou@jisf.or.jp
http://www.jisf.or.jp/

So6 dic bigr: Hiép hoi Xay dung thép
Nhit Ban (JSSC)

Khen thuwéng cdc thanh twu néi bét trong nim
2015

(Trang 1-2)
—Gidi thuong JSSC
Ciu Nhat T4n
Pon vi doat giai: Lién doanh Cong ty TNHH Hé thdng
Co so6 ha tang IHI va Céng ty TNHH Xay dung
Sumitomo Mitsui

Céau Nhat Tan 1a mot tuyén duong méi tir San bay
qudc t& Noi Bai vé trung tam thanh phd Ha Noi, Viét
Nam. Phan ciu chinh dai 1500m, 1a cau day ving 6
nhip véi 8 1an xe. Cau diy vang nhiéu nhip 1an dau tién
dugc ap dung & Dong Nam A va 13 dang rat hiém trén
thé gidi. Hinh 1 trinh bay toan canh ciu va mat cit
ngang cua ciu chinh.

Coc dng van thép (SPSP) dugc sir dung lam mong
cho cac cot thap cau voi tong trong lugng cua ong thép
14 14.200 tin. Tong trong lwong ctia hop neo va dim
thép 1a khoang 15000 tin. Cap vang la cac tao thép
song song mai che tao trudc. Tong sb lugng cép ving
14 220 day va tong trong lugng cua cac cap vang la
khoang 1.800 tan.

Lién doanh Cong ty TNHH Chodai va Cong ty
TNHH Tu van ky thuat Nippon hop tac véi Toéng cong
ty Tu van Thiét ké Giao thong van tai (TEDI) thyc hién
thiét ké kién tric va két cau.

Lién doanh Cong ty TNHH Hé thng Co s& ha tang
IHI (IIS) va Cong ty TNHH Xay dung Sumitomo
Mitsui (SMCC) vé6i nguoi ding dau lién doanh 1a 1IS
1a nha thau thi cong.

Hinh 1 Toan canh cau va mat cat ngang cta cau chinh

Bién phap thi cong chung

Cau chinh vuot qua con song rong 1km 1 tuyén
dudng thuy co vai trd quan trong nén bét ky bién phap
thi cong nao chiém gitr séng (vi du nhu da gido thi
cong trén séng) déu khong dugc phép. Vi thé, phuong
phap da giao xién duoc lya chon lap dung tai ting cot
thép cung voi phuong phap thi cong hang can bang cho
cac phan két cau con lai bao gom ca céc nhip bién cta
cau nhu trinh bay Ian luot trong Anh 1 va 2. Nhip bién
vbn thuong dugc thi cong trude trén da gido, vi vay
viéc ap dung lap hing toan nhip & quy mé 16n cho cau
day vang nhiéu nhip 1a trudng hop lan dau tién thyc

hién trén thé gidi cho loai cau nay.

Anh 1 Thi cong bang da gio xién
Anh 2 Thi cong lip hing

Moéng dng thép va coc vin (SPSP)

Méng cua ndm cot thap cau nang do cau chinh sir
dung phuong phap nén mong SPSP. Day la cong nghe
dugc phat trién & Nhat Ban giup rat ngan thoi gian can
thiét dé thi cong so vdi cac phuong phap tmyen théng
va ting cuong cau chéng dong dit va nén dat yéu.
Cong nghé nay duoc sir dung 1an diu tién & Pong Nam
A va da thanh c6ng hoan toan. Anh 3 thé hién viéc lip
dat SPSP.

Phuong phép nén moéng SPSP mai duoc chap nhan
12 mot trong cac hé nén mong tiéu chuén tai Viét Nam
(TCNV:24).

Anh 3 Lip dit SPSP

Phin tich buéc va Kiém soat ciu hinh
e Phin tich bwéc

Viéc phan tich budc tién tién dugc thyc hién dé dam
bao tinh toan ven két cdu cuia cau trong qua trinh lap
hang. Mot diém dang chu ¥ trong mé hinh nay 1a st
dung md hinh xuong ca ¢ cac phan tir dim riéng biét
dai dién cho cac dAm thép va ban mat cau bé tong. Vi
thé gitp mo hinh hoa hiéu qua sy tir bién va co ngot
ctia ban bé tong sat véi thyc té hon, dong thoi mé hinh
hoa d& dang hiéu ing phan lién hop va khong lién hop
trén cac dim (tham khao Hinh 2).

Hinh 2 M6 hinh phan tich

e Kiém soat cAu hinh

Trong qua trinh ldp hang, can phai dy doan duogc cac
hiéu mg cta bat ky sy diéu chinh nao trong timg giai
doan 1p rap dén cau hinh cta ciu hoan thanh . Cac két
qua giai doan thi cong duoc su dung lam gia tri muc
tiéu dé so sanh trong qué trinh thi céng cing kéo cap
vang.

Céc sai s6 vé ché tao trén dam goc, hop neo va céap
vang dugc xem xét va diéu chinh cac muyc tiéu cho phu
hop.

Hé théng bao gom cac yéu t6 trén duoc phat trién va
ap dung dé lap rap va diéu chinh tit ca cac cap ving.
Hinh 3 thé hién sy so sanh giita chuyén vi muc tiéu
(phan tich) va cac gia tri do dac kiém chimg.

Hinh 3 So sanh gitra chuyén vi muc tiéu va thuc té cua
dam trong qua trinh lap hang



Cic cong tac ché tao thép két cau

Viéc ché tao thép két cau duoc thuc hién & ba nha
may nhu trinh bay trong Bang 1, trong d6 c6 hon 50%
dugc cong ty TNHH Co so ha tang chau A IHI (ITA)
thyc hién. IIA 12 mot cong ty con cua Tong cong ty IHI
c6 xudng san xuét tai Hai Phong, Viét Nam (tham khao
Anh 4).

Bang 1 Téng hop cong tac ché tao thép
Anh 4 Céc cong tac ché tao thép

Pé dam bao chit luong cao, cac giam sat ché tao
nguoi Viét Nam da dugc dao tao tir 3-4 thang tai nha
may IHI Aichi & Nhat Ban va trong qua trinh ché tao
ludn c6 cac giam sat ngudi Nhat & timg giai doan ché
tao.

Dong thoi, trong qua trinh ché tao, nha may dugc
tham quan va kiém tra. Vi vy thép chat luong cao san
xuét tai Viét Nam d3 ra doi, 1a mot bang chung nira cua
viéc chuyén giao cong nghé thanh cong tir Nhat Ban
dén Viét Nam.

Chinh vi vay, chat luong va tay nghe ché tao thép &
IIA ciing gidng nhu thép dwoc san xuit & Nhat Ban.

Cau Nhit Tan — diém nhén quan trong & Ha Noi
Véi viée sir dung thép két cau, thoi gian thi cong
dugc rat ngin 4 thang so v6i Tién d6 thi cong chu dao
ban dau. Vi vdy, cong trinh cho thiy wu diém cua viéc

str dung két cau thép trong thi cong ciu va trong cac
cong tac thi cong khac ¢ Viét Nam va trén thé gioi.

Céau Nhat Tan duoc xay dyung 4 ap dung chu yéu két
céu thép dang tro thanh mot dia diém ndi tleng o Ha
Nbi va duge xem 1a mot trong nhitng cdy cau dep nhat
& Viét Nam dic biét khi cac mau sic khac nhau cua dén
chiéu sang hudng vao nhiing tru cau dugc chiéu sang
vao budi téi (Hinh 5).

Anh 5 Quang canh vé dém ciia cau Nhat Tan



Fig. 1 General View/Cross-Section of Main Bridge

Photo 1 View of construction by inclined bent

Photo 2 View of construction by cantilever
erection

Fig. 2 Analysis Model

Photo 3 SPSP installation

Beam(deck slab)

Truss(stay cable)
Rigid link

Beam(steel girder)



Fig. 3 Comparison of Target and Actual Girder Displacement during Cantilever
Erection

Survey Analysis target

Table 1 Steel Fabrication Summary

IHI Aichi (Japan) 2,500 tons
IHI Infrastructure 7,885 tons
Asia Co., Ltd. (IlA) (Vietnam)

Mitsui Thang Long Steel 4,000 tons
Construction Co., Ltd.

(MTSC) (Vietnam)

Photo 4 Steel fabrication works

Photo 5 Night view of Nhat Tan Bridge



(Trang 3)
—Gidi thuwéng thanh twu néi bat

Thap Dai lua

Nguoi doat giai: Hiroshi Nakamura, Hiroshi Nakamura
& Cong ty TNHH NAP, Ikuhide Shibata, Arup va Yuzo
Minoda, Cong ty TNHH Ky thuét Thép Nippon Steel
& Kim loai Sumitomo.

Thap Dai lya 1a mdt sanh t6 chuc tiéc cudi ndm trén
dat ctia mot khach san nghi dudng ¢ Hiroshima, Nhat
Ban. Thé hién hinh tuwong dai lua bay, hai clu thang
udn cong theo mit ngoai ciia thap 1a mot két cau thép
cao 15,4m c6 dién tich rong 72m”. Hai cu thang gip
nhau tai san tang thuong nhin ra Bién noi dia Seto. Cac
cau thang bét dau & cac vi tri khac nhau trudce khi chay
1én va chap lam mdt ¢ dinh, tugng trung cho hai con
duong két thuc tai tiéc cudi. Két ciu co dang 10 xo
xodn 6¢ xodn lai va mé ra ngoai khi di chuyén 1én va
xudng voi ap luc tir trén xuéng nhung khong giéng nhu
mot 10 xo thong thuong ma co dang ti do theo thiét ké
ké kién tric (Hinh 1).

Thiét ké dang tu do cong 3D véi cac bic thang “ndi”

voi nhimg thach thirc chua ting gap trong viéc thi cong
va ché tao thep vé ca gia thanh va tién do. Vi vdy cau
hinh cta cau thang dugc dinh nghia lai 1a sy két hop
ctia 88 manh thép cong 2D, mdi manh c6 dung sai thay
théi toi da 12 10mm dé tao ra hinh dang ty do 3D.

Céc thach thirc vé két cdu gdm co:

e Chdng d& nhung khong dugc anh hudng téi cac yéu
t6 my hoc

e Dic trung dao dong va kha ning khang chin

e Kiém soat chuyén vi dudi tac dung cua trong luong
ban than két ciu

Giai phap ciia chung toi dé 6n dinh dich chuyén 1a
nbi bon diém theo bén huéng & noi hai ciu thang cat
nhau. Diéu nay tao ra hé khung 3D dé chiu céc luc
ngang va triét 1y két cau co ban cho cac vanh dai dé
chiu duoc sy cing ra véi hai 1dng cau thang chdng d&
ngang 13n nhau dé chéng d& cho ting cau thang. Cac
cot chdng thép c6 duong kinh 100mm duogc lp dit dé
chiu tai trong thang dimg. Cac cot chi chéng duong
xoan oc trong, con duong xoan ¢ ngoai cip voi duong
xoan Oc trong dang treo (Tham khao Hinh 2).

Thir hai 1a vi Thap Dai lya nam trén mét khu vyc
dong dét, nén mot hé théng cach nén dugc 1ép dat dé
giam céc luc dong dit va ting d6 bén cua toa nha dé
khong can phai thay doi hinh dang, hé thng, cac diéu
chinh hay dgc trung vét ligu dé dam béo duoc sw 6n
dinh va an toan cho tdoa nha nhung van gur duoc y
tuong thiét ké ban dau. Ngoai ra, c6 ba diém ndm trén

dudng xoén dc ngoai von c6 tan sb dao dong tw nhién

ctia san 1a nho hon 8Hz dén tdi cac van dé lo ngai vé

dao dong cho budc chan gay ra. Vi thé, dé dam bao su
thoai mai cho ngudi str dung, ba Giam chén diéu chinh
khdi lwong dang canh hang dugc lap dat dé giam dao
dong cuia san.

Thach thirc thir ba 1a chuyén vi do trong lwong ban
than tir vi tri ban dau khi thi cong. Khi hé da giao
chéng d& dugc thio d& sau khi hoan thanh thi cong, toa
nha dugc dy bao s& chiu mot chuyen Vi goc xoay t6i da
12 32mm cin duoc chdng d& thiang dimg bang cac cot.

Giai phép cta chiing t6i la:

e Tao hinh thép c6 xét dén hiéu tmg ciia bién dang tinh
toan va su dich chuyén song song 3D.

e Thém mot dich chuyén song song 16m 3D dé chiu
dich chuyén cua cot chdng thing dimg. Cac cot chong
thang dimg duoc ¢ tinh xoay nghiéng trong qua trinh
thi cong theo cling mét goc véi chuyén vi goc nhung
ngugc huong. Nho vay, sau khi toan thanh thi cong,
céc cot chdng co thé “xoay” nguoc lai thang dimg
(Tham khao Hinh 3).

Chung t6i da str dyng cac ing dung thue té 1am cac
giai phap sang kién dé thuc hién triét ly ndy. Chung toi
tin tuong day 13 hé thong ket ciu duy nhat trén thé g101.
Viéc thiét ké tong hgp bao gdm mot hé thong két cdu
bén ving va cac phuong phap ché tao don gian hoa co
hiéu qua vé sinh thai, gia thanh va thoi gian. Day la
mot thiét ké biéu tuong hai muc tiéu: vira 1a thap to
chuce tiéc cudi, vira la mot dai quan sat sé tiép tuc ¢co
nhiéu khach dén thim quan. Pay 1a mét cong trinh nho
nhung c6 thiét ké hang dau va day sang tao.

Hinh 1 Mo hinh triét Iy két cdu

Hinh 2 Cac céu kién két ciu cua thap Dai lya

Hinh 3 Dich chuyén song song 16m 3D dé chiu dich
chuyén cta cot chong thiang dimg

Anh
Thap Dai lya ‘
Thap xoan vuon Ién tir mt vach da nhin ra bién



Fig. 1 Structural Concept Model

Fig. 2 Structural Components of Ribbon Chapel

Spiral frame

Connections between
inner and outer spirals

Tuned mass dampers

Steel basement

Friction pendulum
system
(base isolation)

©Kaoji Fujii / Nacasa & Partners Inc.
The chapel spirals up a cliff overlooking the sea

Ribbon Chapel

Vertical posts supporting
inner spiral

Fig. 3 3D Concave Offset to Absorb the
Vertical Support Post Movement

2: Offset in 3D in reverse
direction

0: Original model

1: Calculated deformation
due to self-weight



(Trang 4)

—Gidi thuéng thanh twu noi bt

Thap Vwon Nippon Life Marunouchi
Nguoi doat giai: Satoru Nagase, Isao Kanayama va
Yasuo Kagami, Cong ty TNHH Nikkken Sekkei; Toru
Takahashi va Yoshiyuki Tanaka, Tong cong ty
Obayashi

Thap Vuon Nippon Life Marunouchi 1a mét toa nha
van phong cao 115m nam gan khu vyc hoang cung &
trung tdm Tokyo. Mat tién toa nha 4n tuong la mot
phan cua cac yéu t két ciu va kién trac. Pong thoi day
ciing 1a thiét bi che nang dé giam nhiét tac dung lén
cong trinh. Giai phap két ciu c6 uu diém phong phu
cua thép la mot thiét ké kién trtc, két cu va moi
truong tich hop.

Cic yéu cau thiét ké két cau
Két ciu co cac yéu cau thiét ké nhu sau
—Khong gian van phong khong cot chéng rong 16m véi
tam nhin tot
—Thiét ké mait tién c6 4n tuong thing ding
—Kha ning khang chén cao
—Thiét ké bén vimng v6i Ching chi LEED Vang (Pinh
cao vé Thiét ké Niang luong & Mbi trudng)

Cic giai phap thiét ké két cAu

Céc giai phap thiét ké két ciu gdm co

—Két ciu gom khung bén ngoai va phan 15
—Dam dai 27,5m két ndi phan 16i va phan ngoai
—Thiét ké mat tién voi cac cot hudng ra bén ngoai
—Thiét ké kiém soat ung xtr dong dat

—Thiét ké dya trén sy 1am viéc chdng chay cho cac
khung thép

—Sir dung thép tai ché cho thiét ké bén viing

H¢ thong két ciu
e H¢ thong ké ciu lién hop chiu trong lyc

Trong luc ciia khong gian van phong 64,8x25,5m
duoc do boi cac dam thép dai 27,5m ndi két cac cot
chéng trong phan 15i va khung bén ngoai. Cac cot thép
RHS va CHS nhdi bé tong cudng do cao cap FC60 va
Fc80. Cac dam dai 27,5m mit cat chir H dugc ting
cuong bang bé tong nhdi timg phan dé cai thién sy lam
viéc chéng dao dong cua san.
e Hé thong ké cAu ngang dé diéu khién ing xir
—C#c thiét bi hip thu niing lweng dong dét trong
phan 16

H¢ théng triét ti€u nang lugng thy dong nhot Kkét
hop véi tir tré str dung cac khung chdng oan va cac
giam chén kiéu tuong duoc sir dung & phin 161 dé giam

cac ung xur do dong dat va gio gy ra.
—Thiét bi diéu khién pha hoai do dong dit & phan
ngoai

Céc giérn chan kim loai kiéu cot bang thép c6 diém
chay thap dé khéng ché cac pha hoai do dong dit gy
ra cia khung ngoai dugc st dung Céc giam chan kiéu
hai cot két hop va cac cot doi dé chong dd trong lyc
duogc dat xem k& va két ndi voi cac ddm ngoai dé tao ra
khung chéng mé-men.

Lua chon vit li¢u két cAu phit hop
eCip thép

Diém chay ctia thép chinh ding cho céc cot va dam
14 325, 385, 440 N/mm’ duoc lua chon c6 xét dén céc
Iuc thiét ké va vai tro két cu. TAm thép dung cho cac
khung chdng oan va cac giam chan kim loai kiéu cot
ngoai c¢6 diém chay thap 1a 225 N/mm”.
e Bé tong cho cic cdt va dim lién hop

Bé tong c6 cuong do nén cao 1a 60 va 80 N/mm”
duoc st dung cho cac cot lién hgp va céac dam dai
27,5m dé chiu céac trong lyc c6 hiéu qua.
e Thép tii ché huéng téi bén virng

Thép tai ché co diém chay thap 1a 235 va 325
N/mm? dugc sir dung rong réi cho cac dam duoc danh
gia theo chung nhén LEED.

Ché tao thep va lap rap tai cong truong

Viée ché tao tai nha may va lip rap tai cong trudng
¢6 d6 chinh x4c thi cong cao va gop phan vao viéc thuc
hién thiét ké tich hop vé kién trac, két chu va méi
truong.

(Hinh v& va Anh)

Mat ngoai cong trinh

Cac cot ngoai

Mit bang san vin phong tiéu biéu
Két cdu chinh CG



Building appearance Perimeter column

Viscous wall-type damper

\ Buckling-restraint brace
Colum-type metallic damper
Steel shear wall

Main structure CG
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(Trang 5)

—Gidi thuwéng thanh twu néi bat

Toa nha tru s chinh Yomiuri Shimbun
Tokyo

Nguoi doat gidi: Yuichi Koitabashi, Seiya Kimura va
Yasuo Kagami, Cong ty TNHH Nikken Sekkei; va
Tong cong ty Shimizu

Trong cic so do ciia Toa nha tru sé chinh Yomiuri
Shimbun Tokyo, cac ¥ tuéng ban dau, thiét bi va bién
phap tién tién duoc két hop voi nhau dé dam duong
nhiéu nhiém vu trong thiét ké va thi cong cong trinh.
Céc y tudong nay dan toi mot kién truc gop phan vao su
phat trién va phd bién cia cac két cau thép.

e Pam bao kha ning khang chin cao-Duy tri khung
chinh ciia tda nha ¢ giéi han dan hdi va dam bao
cac chirc nang ctia m§t tdoa nha tru sé chinh to bao
trong viing gan taim chén va cac tran dong dat 16n
khac

Céc san pham thép cuong do cao dwoc ding cho cot

va dam (cap SA440C va TMCP385B), sir dung “céc
ket cau diéu khién tng xir hap thu nang lugng cho cac
san ddc trung” dé c6 duge hiéu qua thap thu  nang

lwong cao gip ba lan hiéu qua cua cac két ciu diéu kién

{ng xir trong cac toa nha cao tAng thong thuong.

e Giam chén ddng sau va cham sau cic dich chuyén
dong dit chu ky dai hoic cc tran dong dit 16m

Giam chan khdi luong chu dong (AMD) dugc lap
dit trén dinh toa nha dé chiu gia toc Gmg xir ctia san tir
2-200gal. Viéc nay duoc thyc hién dé tao ra mot co cAu
triét ti€u khong chi dao dong do gi6 ma con ca cac
chin dong sau va cham sau khi dong dét xay ra.

e Cic bién phap dé chong sup d6 toa nha ngay khi
xdy ra dong dat rat 16n khong lromg truée khoc
liét hon dong dat 16m

Céc bién phap sau dugc thuc hién: phat trién va ap
dung céc chi tiét ting cudng va chéng odn cuc bd ban
canh dim ngoai c6 kha ning bién dang dan hdi cao va
thyc hién nhiéu thi nghiém dudng han khac nhau cho
cac lién két han gitra dam va cot thép cuong do cao.

Céc thi nghlem dugc thiét ké dé tim ra cac diéu kién

dudng han dé c6 duoc cudng dd va cham Charpy cao

va dé phan anh dugc cac diéu kién trong khi ché tao va
lap dat cu kién.

e Cic bién phap dé kéo dai tudi tho khai thac ciia
toa nha dé giam nhe cdc tai trong mdi truong

Cac bién phap sau duoc thuc hién: quan trac cac bo
phén khong ché g xtr va khang chan bing cac bién
phap gia tdc va chuyén vi Gmg xur san; str dung mot cap
cac dan cap treo nhip 16n c¢6 kinh E-thap tuong kép dé

10

tao ra mot mat tién ngoai rong rai voi hiéu qua giam
nhiét lon; tdn dung mat phén cta cac két cAu toa nha
try s& chinh cii von ¢6 cho cac tudng chin dét va ting
géi d& cho toa nha méi dé lam giam viéc loai bd cac
vat liéu thai va dat du thira va str dung tudng chin dat
va cac san pham thép xay dyung tam thoi khac.

(Hinh v& va Anh)
Toan canh

Mit tién ngoai rong rai
So d6 két chu



Structural Outline

Aboveground

section

«Steel structure,
CFT for part of
column (FC90~60)

14F~

*Grade of steel
product for
column: SN490C

15F~

*Grade of steel
product for
column: SN490B

Adoption of
high-strength
steel product for
main frame

B2F~7F

*Grade of steel
product for
column: SA440C,
TMCP385C

2F~14F

*Grade of steel
product for
girder: TMCP385B

Underground

section

*SRC structure
(partly RC structure)

Foundation
*Spread foundation

Seismic-resistant brace
(elastic axle)

High-rise section
(main frame: elastic)

Viscous response-control wall

(response-control damper)

Energy-absorption
concentration layer
(main frame: elastic)

Steel plate seismic-resistant

wall (elastic)

Seismic-resistant
brace (elastic)
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Low-rise section=
Highly rigid
(main frame: elastic)

Filling soil
Yurakucho bed

Tokyo formation
(sandy soil layer,clay soil layer)

Tokyo gravel layer

Edogawa formation

Full view

Spacious atrium fagade



(Trang 6)

—Gidi thwong Ludn dn

Thiét ké ting cwong cho cic toa nha
thép cii khong phu hep bing cac cot
STKR

Nguoi doat giai: Yuji Koetaka — Pai hoc Kyoto va
Tatsuya Nakano — DPai hoc Utsunomiya

Trong phan diéu chinh cia Luat Tiéu chuén Nha &
Nhat Ban nim 2007, mot diéu khoan méi duoc bo sung
trong d6 hé sb vuot thiét ké cho cot dugc lay bang 1,5
cho céc toa nha thép sir dung céac cdt thép tron can
ngudi. Nghién ctru ndy hudng dén céc toa nha thép cii
khong théa min hé sé nay va st dung cac cot thép
vuodng cap STKR.

Két qua ctia nghién ctru nay duoc thé hién trong ba
ludn an trong d6 dé xuét cac cong thic tinh toan
mo-men déo toan phan ctia cac ¢t sau ting cudng
hudng téi bon loai phuong phap ting cudng nhu thé
hién trong Hinh 1. Ung xir dan — déo, cuong do va kha
ning bién dang déo cuia cac cot sau ting cudng dugc
khing dinh bang cac thi nghiém tai trong. Ngoai ra, cac
phuong trinh str dung trong tinh toan dugc kiém chimg
dwa trén cac két qua thi nghlem va cac didu kién dé
biéu dién mo-men déo toan phan 13 1 rang. Noi dung
tom tat ctia ba luan an nay duoc trinh bay nhu sau:

Luan an dau tién hudng t6i cac phuong phap ting
cuong sir dung tim thép hodc thép goc. Hiéu qua ting
cuong duoc kiém tra chinh vé kich thudc cua cac bd
phan tang cuong va $6 lugng cac mat cit cot trén do
lap dat cac cAu kién ting cudng. Ngoai ra, xac dinh
chiéu cao tang cudng va cac diéu kién can thiét dé han
céc cau kién tang cuorng Khi str dung thép goc de tang
cuong, can lap dat cac cAu kién ting cuong cho tat ca
cac mit cit ciia cac cot. Trong luc 6, khi sur dung tam
thép dé ting cudng, ¢ thé lira chon mot sé mat cit cua
cot.

Luén &n tht hai hudng toi bién phap tdng cuong
bang cach két hop str dung tim thép va cac thanh cot
thép. Trong thi nghi€m, su phan tach giita ban san va
tam thép khoa do cac thanh cbt thép dan dai va sy hét
bién dang ctia tAm thép khoa do chay déo dugc quan
sat trde hoa déo ciia cot. Dua trén cac két qua thi
nghiém nay, phuong phap tinh toan cudng d¢ ctia phan
tang cuong dugc thiét 1ap dé dua ra mot phuong phap
thiét ké dam bao mo-men déo toan phan cua cac cot
sau tang cudng.

Luén 4n thir ba hudng t6i viée ting cudng bang vira
boc xung quanh c6t. Kiém tra chinh dé kiém soét cac
diéu kién can thiét vi du nhu sb lwong va chiéu day ciia
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cac khoa chong cit dé biéu dién mo-men déo toan phan
cua céc cdt sau tdng cudng.

Céc ban san bé tong khong bi thao d& néu ting
cuong bang cach sir dung két hop tAm thép va cac
thanh c6t thép hodc st dung ting cudng bang vira boc.

Nghién ciru nay duoc thyc hién dudi sy do dau cua
Chuong trinh Thuc day Duy tri Tiéu chuan Nha ciia Bo
Dit dai, Co s& ha tang, Giao théng va Du lich & Nhat
Ban. Chiing t6i xin bay to sy biét on ctia minh dén
nhiing nguoi co6 lién quan.

Hinh 1 Cac phuong phap Tang cuong cot STKR
(a) Tang cuong bang cac tAm thép

(b) Tang cudong bang cac thép goc

(c) Tang cuong bang cac tdm thép va cac thanh cbt
thép

(d) Tang cudng bang vita boc



Fig. 1 Methods of Reinforcement of STKR Column

f Steel plate

(a) Reinforcement by steel plates

Steel plate
Y /PC bar
/*St%l plate

Stiffener

(c) Reinforcement by steel plates and PC bars

fAngIe steel

(b) Reinforcement by angle steels

/ Mortar
/ Steel mold

Shear cotter

(d) Reinforcement by wrapping
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(Trang 7)

—Gidi thwong Ludn dn

Nghién ciru viéc sir dung phwong phap
Ung sudt rinh cit co hi¢u qua dé chong

pha hoai do méi goc

Nguoi doat giai: Takeshi Mori — Pai hoc Hosei;
Toshimitsu Suzuki, Tohru Oomae, Takahiro Murakami
va Junichi Ikoshi — Hiép héi Ciu Nhit Ban

Trong c4c lién két han dinh ngoai mat phing duoc
ding & cac vi tri giao cit giita cac dam chinh voi cac
dam ngang trén cc cau dam ban thép, pha hoai moi
trong hau hét cac truong hop déu xuit phat tir chan
dudng han hop c6 mue do tap trung ing suat cao. Tuy
nhién, khi chan dudng han dugc hoan thién bﬁng cach
mai dé nang cao tudi tho chdng moi thi co nhiing
truong hop pha hoai moi xuit phat tir gdc cia mdi han
ctir khong phai 1a chan duong han.

Trong nghién ctru ndy, dé xay dung mot phuong
phap ngin chin pha hoai do méi gdc cua céc lién két
han dinh ngoai mit phang c6 chan duong han cach
khoang Smm, ching t6i da thuc hién cac thi nghiém
moi va cac phan tich ing suat phan tir hitu han trén cac
mau thir thi nghiém mé hinh. Ngoai ra, chung t6i ciing
thuc hién cac phan tich ing suat phan tir hitu han tham
s6 v6i chiéu day tAm chinh va tim dinh 13 cac bién sb.

Trong céc thi nghiém mdi, bdn loai mau thtr thi
nghiém dugc lya chon, mdi mau thtr ¢ bién phéap hoan
thién chan duong han khac nhau, chidu xau han xuyén
va chiéu dai canh mdi han 14 khac nhau. Khi phan tich
nam mau thir thi nghiém nay, sy tap trung Gmg suét tai
dinh gbc va chan duong han hoan thién duoc so sanh
bang phuong phép (mg suit ranh cit c6 hiéu vén co
kha ning tinh toan cac ddc trung riéng biét ctia ciu
hinh dinh gbc dudng han. Phén tich cho thay viéc st
dung phuong phap tmg suit ranh cit c6 hiéu nhu dé
xudt trong nghién ctru ndy 1a c6 hiéu qua trong viéc
danh gia cac diém khoi dau ciia pha hoai do moi.

Ngoai ra, nghién ctru con thyc hién cac phan tich
(g suat phan tir hitu han dan hoi ba chiéu st dung cac
thong s6 vé chiéu day ctia dAm tAm chinh va cac tAim
dinh, kich thugc dudng han, cu hinh duong han va
chiéu siu han xuyén theo phuorng doc cta tim dinh va
huéng vudng goc voi chidu day cua tam, nho d6 chimg
t6 dugc anh hudng cua cac thong sO nay toi g suat
rinh cit co hiéu cua gbc dudng han va chan duong
han.

Cac két qua cua nghién ctru nay khing dinh sy dung
dén cta cac Khuyén nghi cua Hiép hoi Xay dung thép
Nhat Ban trong cac huéng din chéng phé hoai do méi
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chan duong han: “chiéu sau han theo phuong doc ctia
cudi tm dinh nén gp hai lan gia tri cua tim chinh”.
Theo d6, nghién ctru nay trinh bay két qua thyc nghiém
v6i tng suét ranh cat c6 hiéu cua gde dudng han bang
khoang 70% cua chan duong han.



Fig. 1 Configuration and Dimension of Test Specimen
160

(unit: mm)
50 16

10

120
700

Fig. 2 Fatigue Failure Surface with Beach Mark

Fig. 3 Relation between Stress Concentration Factor
and Weld Penetration Depth

Toe
Root

Stress concentration factor

Main plate thickness Tm: 16 mm

Longitudinal-direction penetration depth
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Ngi dung dac biét: BIM va CIM
(Trang 8)

Trudc tinh hinh ty 1€ sinh ngay cang giam va xa hdi
ngdy cang gia hoa & Nhat Ban, nhiéu thay doi dang
duoc dat ra trong tung linh vuc xay dung tur thiét ké va
thi cong dén bao dudng va sira chira dé thuc day hon
nira viéc tiét kiém tai nguyén / ning luong / lao dong
va hiéu qua lam viéc. BIM (m6 hinh héa thong tin xay
dung) va CIM (mé hinh héa théng tin xay dung) dugc
ky vong dé dong vai tro hat nhan trong viéc dat dugc
muc tiéu dé ra. BIM di duoc dua vao ap dung thi
nghiém cu thé trong nhiéu dy an va viéc ap dung day
da CIM (hodc BIM co s6 ha tang) di duoc bat dau tir
nam 2012.

Trudc tinh hinh d6, Tap chi s6 47 tap trung vao tng
dung hién nay cua BIM va CIM cung véi nhiing nhiém
vu twong lai & bon truong hop:

e BIM trong cac thiét k& kién triic va két cau

¢ Nhiing ky vong trong viéc 4p dung rong rai hon cua
BIM trong xay dung khung thép

e Ap dung mé hinh héa san phdm cau 3D hudng tGi
viéc bao dudng chién luoc cac cau thép

e Dy an ap dung thir nghiém CIM

(Trang 8~10)

Noi dung dac bi¢t: BIM va CIM — M6 hinh héa thong
tin xdy dung (1) L

BIM trong cac thiét ke kién tric va xay
dung

Tac gid Tomohiko Yamanashim Cong ty THNN
Nikken Sekkei

Tir viéc cai tién niing sudt dén ning cao chit lwong
thiét ké

Ban dau, BIM (mé hinh héa thong tin xay dung)
von 1a mot “cong cu dé cai tién niang suat” dugc phat
trién dudi anh huéng ciia cac qua trinh san xuét va ché
tao trong nganh san xuat 6-td va may bay. Trong linh
vuc xay dung nha ctra, BIM duoc phat trién v6i muc
dich chinh la tang cuong nang suét trong thi cong. Cu
thé hon, BIM dugc phat trién voi triét ly giam viéc lam
lai cAc qué trinh thi cong bang cach chuan bi, ¢ giai
doan thiét ké, mot mé hinh s ba chiéu phu hop cao
trong khong gian bao ba chiéu trén cic may tinh dugc
xay dung thay thé cac ban v& hai chiéu trén gidy.

Vi BIM vén dugc phat trién tir triét 1y nay nén rd
rang BIM dem dén nhiéu loi diém ngay ca trong qua
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trinh thiét ké. Hau hét viéc phai 1am lai trong giai doan
thiét ké 1a do nhiéu yéu t5, vi dy nhu thiéu hiéu biét
ctia khach hang vé thiét ké khi di vao céc giai doan sau
clia cong tac thiét ké, khong dat duoc hiéu qua thiét ké
mong doi, chi phi ban dau qua cao, va sy mau thuan
giita két cau kién trac va thlet bi.

Dé vuot qua nhitng yeu t6 ‘nay, BIM rat c6 ich
trong vi€c tan dung sy biéu dién hinh anh thiét ké,
nhiéu mé phong 4p dung BIM va nam bit thoi gian
thyc cua cac kich thudc yéu ciu bang viéc sir dung
BIM. Vi vy, rd rang 1a BIM c6 thé dugc sir dung 1am
mdt cong cu dé nang cao chit lugng ciia qua trinh thiét
ke.

Trudc tinh hinh do, Nikken Sekkei coi BIM la mot
con at chu bai trong viéc “cai tién chat luong thiét ké”
va dang thuc day viéc ap dung BIM trong toan cong ty.
(Tham khao Anh 1 va Hinh 1: Toa nha Lazona
Kawasaki Toshiba)

Anh 1 Toa nha Lazona Kawasaki Toshiba
Hinh 1 Béan vé tich hop BIM ¢ giai doan thiét ké co s&
cua Toa nha Lazona Kawasaki Toshiba

“CAu hinh” va “Hién twgng” trong thiét ké kién
tric

Nhiing diém loi c6 dugce tir viée st dung BIM trong
thiét ké nha cira c6 thé duoc phén chia so lugc thanh
hai nhém “cdu hinh” va “hién tuong”.

C6 thé néi rang loi diém chinh trong viéc sir dung
BIM trong thiét ké kién triic ndm & viée khi 4p dung
BIM, két céu toa nha vén ba chiéu c6 thé dugc thiét ké
ngay 14 ba chidu. Diém loi nay c6 thé coi 1a mét loi ich
tir kha nang nim dugc “cdu hinh” cia BIM. (Tham
khao Anh 2 va Hinh 2: Béo tang Hoki).

So sanh véi truong hop phu thudce vao thiét ké hai
chiéu, viéc hiéu biét 1dn nhau gitra cac thanh vién doi
thiét ké thic day rat tot nho viéc s dung BIM. Trén do,
viéc biéu dién bang cac ban vé& va video phdi canh thyc
hién bé'lng viéc st dung BIM la rit c6 ich dé nang cao
su hiéu biét cuia khach hang vé thiét ké. Ngoai ra, viéc
phat hién mau thuin vé tinh nhat quan trong thiét ké,
két cau va thiét bi co thé nhin thay truc quan va khing
dinh bang dién tir & giai doan thiét ké bang viéc chuan
bi mot md hinh tich hop trong d6 cac dam, cot va cac
céu kién két cau khac xay dung theo BIM va cac 6ng
xay dung theo BIM ciing véi cac thiét bi khac dwoc
xép chdng 1én nhau vao BIM kién tric. Trén mo hinh
tich hop, cac céu kién 1a cac s6 liéu dau vao ba chiéu,
vi vy can tinh toan cac kich thudc xap xi gan trén co
sO thoi gian thue. Vi thiét ké kién truc ciia mot toa nha
duoc nam bét vé “ciu hinh” nén vu thé vuot trdi cua



BIM I rd rang vi thiét ké BIM c6 thé thiic déy theo
chiéu hudng tuong tu dé cac mé hinh déo duoc tap hop
trong mot khong gian ba chiéu 4o trén may tinh.

C6 thé noi diém loi tht hai ciia BIM trong thiét ké
kién tréic 12 sy sdn sang cta nhiéu mé phong khac nhau
sir dung cac m hinh ba chiéu ctia BIM. Loi diém nay
1a kha ning xr 1y cac diéu kién vét 1y khac nhau xudt
hién bén trong toa nha cua BIM dugc goi 1a “hién
tuong”.

Khi nhic t6i cac md phong co thé xir Iy dwoc cac
hién tugng co ban trong thiét ké nha cira, ¢ thé noi
dén mo phong dong gi6 va moi truong nhiét bang dong
hoc chat 1ong tinh toan (CFD). Trudc day, can nhiéu
thoi gian hon dé chuan bi mé hinh sd ba chiéu dung dé
md phong hon 14 thoi gian dé chuan bi moé phong. Hién
nay, vi ban than thiét ké dugc thuc hién bing BIM nén
d& dang ap dung CFD hon, nhd d6 c6 thé d& dang phan
héi lai cac két qua thu duoc tir CFD t6i thiét ké giup
nang cao chat luong thiét ké. (Tham khao Anh 3 va
Hinh 3: Trén mat nuoc).

Viéc ap dung chung cac mo phong gin véi cac moi
truong anh sang va 4m thanh d bat du dugc thuc hién
vi sy pho bién ca CFD va BIM. Nho d6, ching toi thay
viéc ap dung BIM trong cong tac thiét ké hang ngay
ctia minh dan t6i su cai tién chit lugng thiét ké.

Anh 2 Bao tang Hoki

Hinh 2 BIM cua Béo tang Hoki

Anh 3 Trén mat nuwoc

Hinh 3 M6 phong cta Trén mdt nude bang BIM

“Cau hinh” va “Hién twong” trong thiét ké két ciu

Trong linh vuc két cau, nhitng nhiém vu lién quan
dén “cAu hinh” hodc cac doan tuyén phan tich va “hién
tuong” hodc tinh toan va phén tich két ciu di duoc xir
ly trén may tinh trudc khi biét dén BIM. Nikken Sekkei
da thay dugc diéu nay va ndi két mot s6 g dung phan
mém vé két cAu véi cac anh sd gitp thuc day BIM
trong thiét ké két cdu ngay.

Trudce tinh hinh do, phﬁn mém thuc hién ndi két
chuong trinh phén tich két cau tai van phong trong
cong ty va phan mém két cau BIM duoc phat trién
trudc tién. Khai thac phan mém nay, két cdu BIM dugc
chuén bi tu dong tir cac thong tin sb va cau kién dé
doan tuyén phén tich giit trén chuong trinh phan tich
két cau. Khi cac thong tin vé dam chi tiét va cdp do ban
duoc dua ra trong BIM thi mét danh sach cac cAu kién
két ciu va cao do khung khac nhau c6 thé dugc vé ra
gz‘in nhu ty dong. Su ndi két gitra “hién tuong” trén
chwong trinh phan tich va “cau hinh” trén ban vé& thiét
ké dem dén loi ich 16n khi xét t6i chét lugng trong thiét
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ké két cAu (Tham khao Anh 4 va Hinh 4: Toa nha s6 1
trong Khu Toho Gakuen Chofu)

Ngoai ra, trong thiét ké cac san van dong va cac
cong trinh twong ty khac c¢6 cac cau hinh két ciu phirc
tap va cac cﬁu kién két cau dugc su dung ¢ dang trung
bay truc tiép (sir dung nhu vén ¢6), hinh dang toa nha
(cAu hinh trong thiét ké kién truc) va doan tuyén phan
tich (cau hinh trong thiét ké két cAu) dugc mo hinh hoa
ddng thoi bing CAD ba chiéu c6 thé xir Iy cac cau hinh
tu do. Theo cach nay, cAu hinh toa nha duogc gti vao
BIM thiét ké kién triic von két ndi voi cac hién tuong
duge xtr Iy bang cac mod phong méi trudng khac nhau.
Nho d6, ¢6 thé lién két doan tuyén phan tich véi cac
hién tuong duge xu Iy bang chuong trinh phén tich két
ciu. Vi vay, viéc tmg dung cho thay qué trinh nhanh
chong trong linh vuc thiét ké két cau.

Anh 4 Toa nha s6 1 trong Khu Toho Gakuen Chofu
Hinh 4: BIM ctia Toa nha s6 1 trong Khu Toho Gakuen
Chofu

“Cac rng xi” va “vVong doi”

Nhu da gidi thi¢u ¢ trén, viéc ing dung BIM trong
céc thiét ké kién triic va két cau tai Nikken Sekkei bit
dAu tir cAu hinh va m& rong tdi ca cac hién tuong Xuét
hién trong cau hinh. Muc dich chinh huéng dén ¢ day
1a cai thién chét luong thiét ké. Trong tuong lai, BIM
duoc dy doan s€ hudng dén viéc cai tién nang sudt -
mdt myc tiéu ban dau ctia BIM, ket hop véi BIM thi
cong thu duogc tur viée phat trién gan day két hop song
song voi BIM trong thiét ké kién tric va két cau.

Hon nita, chiing t6i thay trong linh vuc thiét ké can
tich hop ca “ing x\” ctia con ngudi xuat hién trong toa
nha vao pham vi ciia BIM. Theo d6, viéc két hop BIM
véi tri tu€ nhan tao duoc du doan s€ phat trién. Hon
nira, BIM c6 nhi€ém vu quan trong la dong vai tro cé loi
cho khach hang va x4 hoi, 1a nguoi sir dung cudi ciing
ctia BIM. Vi vay, ching t6i cho rang nén thuc day viéc
ung dung BIM trong linh vuc quan tri cong trinh (FA)
va cac ndi dung khac vé vong doi cong trinh.



Fig. 1 BIM integrated drawing at basic design stage of Lazona Kawasaki Toshiba Building

Photo 1 Lazona Kawasaki Toshiba Building

Fig. 2 BIM of Hoki Museum
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Fig. 3 Simulation by use of BIM of On the water

Fig. 4 BIM of No. 1 Building of Toho Gakuen Chofu Campus

Photo 2 Hoki Museum

Photo 3 On the water

Photo 4 No. 1 Building of Toho Gakuen Chofu
Campus
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(Trang 11-12)

Ngi dung dic biét: BIM va CIM — Mé hinh hoa thong
tin xdy dung (2) .

Nhirng ky vong vé ing dung BIM rong
rai hon trong xay dung khung thép

Tac gia Hiromitsu Sone, Lién doan Nha thau xay dung
Nhét Ban

Tiéu ban BIM cua Lién doan Nha thau xay dung
Nhat Ban xudt ban s6 tay “BIM thi cong 1a gi — S6 tay
vé Hop tac giita cdc Nha thau chinh va cac Nha thau
phu” vao thang 12/2014 14 50 tay du tién & Nhat Ban
ve viéc ap dung BIM (md hmh hoa thong tin xay dung)
& giai doan thi cong. S6 tay gdm nhiéu hinh v& va minh
hoa dé ngay ca nhiing ngudi chua c6 kinh nghiém ciing
doc dugc dé dang va nang cao hiéu biét vé BIM (Anh
1).

Trong cac du an xay dung thong thudng, nha thau
chinh chuén bi mot ban vé trién khai thuc hién dua trén
ho so thiét ké cung luc véi viée trién khai thi cong, con
nha thau phu ciing chuin bj mot ban vé thi cong dua
trén c4c ban vé thiét ké va ban vé trien khai dé ché tao
ra cac ciu kién két cau tai hién truong. Trong qua trinh
nay, xut hién nhu cau ctia nha thiu chinh va nha thau
phu thyc hién didu chinh c6 hiéu qua cac ban vé& khac
nhau giita cac bén nho vao BIM.

Trudc tinh hinh nay, S6 tay da xac dinh rd rang cac
qua trinh khac nhau dé ap dung duge BIM gitip cho
nha thu chinh va nha thau phuy c6 thé gitp nhau dat
duoc logi ich tir viée s dung BIM ¢ giai doan thi cong
(tir say day goi 1a BIM thi cong)

Anh 1 “BIM thi cong 1a gi — S6 tay vé Hop tac giita cac
Nha thau chinh va cac Nha thau phu”

BIM thi cong

Trong nhitng treong hop BIM khong dugc sir dung
trong qua trinh tich hop tir thiét ké, thi cong dén bao
dudng, khong thé ching minh dugc nhimg loi ich cua
viéc sir dung BIM. Tuy nhién, S6 tay da chi rd ngay ca
khi BIM chi dugc ap dung trong giai doan thi cong, cac
bén c6 lién quan van dat duoc loi ich. Do la:
e Day nhanh qua trinh thoa thuan nhat tri giita cac o
dong ctua du an
e Phat hién xung dot va khang dinh thiét ké k¥ thuat
e Kiém tra kha nang thi cong dugc va mo phong thi
cong
e Cai tién ning suat chung ctia cong tac v&
e Cai tién hiéu qua chép thuén ban vé&
e Mo ta phan tach chi phi
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Ky vong lon ciia viéc ap dung BIM trong xiy dung
khung thép

Noi dung ctia S6 tay nhu sau:
e Muyc ti€u ciia BIM la gi?
¢ Qua trinh ap dung thanh cong cua BIM (Hinh 1)
e BIM thi cong theo loai cong tac thi cong
e Ap dung BIM ¢ mirc d6 ban vé thi cong trong thi
cong nha van phong khung thép
e Tom tit va cac diém chinh ctia viéc ap dung thanh
cong ctia BIM thi cong voi sy thiic day ctia nha thiu
chinh va nha thiu phu
e Danh sach céc tac dung tir viéc st dung BIM va mau
dinh dang BIM

Trong danh sach cac tdc dung cua BIM, céac ndi
dung cong taic ma BIM c6 hi€u qua, so sanh véi viéc
kiém tra bing cac ban v& hai chiéu duoc t6 chirc voi 14
loai cong tac thi cong (tong cong 109 ndi dung cong
tac). Trong 109 ndi dung cong tac, thi cong khung thép
gdm c6 26 ndi dung (Hinh 2), do d6 thi cong khung
thép duoc coi 1a loai cong tac thi cong co thé ¢ hidu
qua tng dung BIM cao nhét.

Hinh 1 Cac qué trinh tir chuén bi téi 4p dung BIM thi
cong
Hinh 2 Cac BIM thi cong theo loai cong tac thi cong

“Syr dong thuin dya trén BIM” trong xiy dung
khung thép

So tay dé xuit “su déng thuan dya trén BIM” 1a mot
phuong phap méi dé ap dung BIM thi cong (Hinh 3).
Trong trudng hop chi ¢6 duoc sy chap thuan ban vé
nho st dung BIM, nhiing nhiém vu nhét dinh con lai vi
du nhu cach luu giir cac bao cdo, qua trinh chip thuin
va chtrc nang cong cu BIM. Vi vay, BIM dugc ap dung
trong qua trinh thong thi dong thuén trude khi qua trinh
chuén bi cac ban v& phé chuan. Trong giai doan thi
cong, nha thau chinh tich hop BIM c6 cac ndi dung
thong tin bang v6i cac ban vé thi cong khac nhau do
nha thdu phu thuc hien cu thé hoa trong cac cong tac
thi cong tuong ng, r0i khang dinh su twong tac gitra
cac cu kién va kiém tra hiéu qua thi céng nho sir dung
cac BIM tich hop nay.

Phuong phép gidi thi¢u & trén da dugc dua vao st
dung trong thuc té két hop véi cac cong tac lién quan
dén viéc ché tao khung thép, vi du nhu cAu thang (Hinh
4). Theo do, c6 thé khing dinh cac hiéu tng nhét dinh
nhu giam $6 lugng cac ban vé chuén bi dé su dung cac
kiém tra cho giai doan xin chap thun tir cac giam sat
thiét ké va giam cac sai sot khi ndi két cau kién.



Hinh 3 Hinh thanh su déng thuan dua trén BIM
Hinh 4 Cac qué trinh cua su dong thuén dua trén BIM
(vi du)

Phit trién hon ciia BIM thi cong

Khong phong dai néu néi sy xich lai gan nhau giita
c4c nha thau chinh, nha ché tao thép va cac nha thau
phu nim giit vai tro quan trong dé phat trién hon nira
ctia BIM thi cong & Nhat Ban. Lién doan Nha thau xay
dung Nhat Ban dy dinh s€ thac dély hon ni¥a viéc phé
bién cac hiéu qua tmg dung BIM thi cong khong chi
cho cac nha thau chinh ma cho ca nha ché tao thép va
nhiéu nha thau phu khéac bang viéc to chirc mot budi
hoi thao dé gidi thiéu SO tay va nhiing loi ich cua viéc
ap dung BIM.

Anh Céc vi du cia BIM (mb hinh hoa thong tin xay
dung)
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Fig. 1 Procedures from Preparation to Application of Construction BIM

) Output
+ Settlement of purpose and execution plan P

+ Assignment of person in charge of BIM

* Prior discussion
(D BIM application process
@ Information and data required for subcontractor
(3 Information and data supplied by general contractor
(@ BIM tools and their versions
® File formats
(® Origin, axes, units, layers
@ Information sharing, management of latest version
Approval procedure
(9 Copyright, confidentiality obligation

* Preparation of BIM collaboration plan document

Preparation

Photo 1 “What’s Construction BIM—Handbook
for the Collaboration of General Con-
tractors and Subcontractors”

BIM collaboration plan document

+ Improvement of BIM environment
* Holding of kick-off meeting

+ Flow to BIM-based consensus

+ BIM modeling Minute of
* BIM integration proceedings
+ BIM application

BIM model

Application

Data

Photo 2 Fixing of ceiling inside equipment and * Holding of follow-up meeting

coordination of steel-frame sleeves

Development

BIM application report

Fig. 2 Construction BIMs by Type of Construction Works

(No. of work items)
0 5 10 15 20 25 30

Preparation work
Temporary work

Demolition work

Photo 3 BIM-based consensus of steel-frame Piling, excavation and

; earth retaining

members for elevator equipment (red) S P
oundation and inverte

and steel-frame model (grey) construction method

RC structure work
Seismic isolation work

Steel-frame work
MEP work

Exterior wall and
exterior member work

Elevator installation work

~_Interior wall and
interior member work

Water-proofing work

Exterior work

Work items requiring BIM tying between

General contractors and Subcontractors BIM solely of General contractor
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Fig. 3 Formation of BIM-based Consensus

Conventional consensus formation

BIM-based consensus formation

Interference section

Checking
Drawings for use Approval
for examination drawing

A lot of drawings and complicated work is required to
correct drawings and maintain consistency among drawings

Fig. 4 Procedures for BIM-based Consensus (Example)

Steel-frame fabricator General contractor

G .
(DSteel-frame model Supply of BIM before connection design

Consideration to size of BIM data
(Scope and level of detail/development)

(3Discussion and consensus formation
employing integrated BIM

@Approval drawing
(shop drawing)

Preparation of drawing
after BIM-based consensus formation

Shop drawing

Approval
drawing

Reduction of drawings for use for examination at the process
of adjusting consistency is attained by confirmation and
correction employing BIM

Elevator supplier

(@Required members for installation of
elevator in steel-frame construction

- Fastener plate

« Rail support beam

« Angle to mount Jamb

« Sill support

« Part which can be hang

« Machine beam and
other required members

(@Preparation of approval drawing
(shop drawing)

Shop drawing for elevator
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(Trang 13-14)

Ngi dung dic biét: BIM va CIM — Mé hinh hoa thong
tin thi cong (1)

Ung dung Mo hinh hoa san pham ciu
3D phuc vu bdao duéng chién lwge cac
cau thép

Tac gia Hiroaki Matsushita, Lién doan Nha thau xay
dung Nhat Ban

Rét nhiéu cau di qua tudi tho khai thac & Nhat Ban.
Vi véy, cach thirc bao dudng cau véi ngudn kinh phi va
nguén nhan lyc han hep tré thanh mot nhiém vu ap luc
trong nudc.

Trudc tinh hinh do, viéc gidi thi€u CIM dang dugc
Bo Pt dai, Co so ha tﬁng, Giao thong va Du lich
(MLIT) tich cyc thiic day véi trach nhiém diéu tiét tich
hop mét qua trinh dy an tir khao sat, 1ap ké hoach dén
thiét ké, thi cong va bao dudng trén nén tang 3D-PDM
(md hinh hoa san phdm ba chiéu). 3D-PDM 1a mot mo
hinh véi cac thong tin xay dung dugc mo hinh hoa
bang cach thu thap cac thong tin quan trong vé vat liéu,
tiéu chuén, 1am viée, kich thude va gia thanh can dén
trong cac qua trinh lan luot cta du 4n vao mdt mo hinh
ba chiéu c¢6 thong tin hinh hoc.

Bai bao nay gidi thi¢u chtic nang cia 3D-PDM cua
cAu thép dugc méd rong dé cAu trac mo hinh trén mot
nén ting may tinh CIM va tiém lyc dé ap dung cho
chién thuat 3D-PDM nay dé bao dudng cau thép.

Cac trng dung va nhiém vu twong lai ciia 3D-PDM
ciu thép

MLIT song song thuc ddy CALS/EC (Thu nhan lién
tiép va Ho tro vong doi / Thuong mai Dién tir) trong
nhitng nam cudi thap nién 1990, vi dy 3D-PDM da
dugc phat trién trong nganh cong nghiép cau thép
(Hinh 1) va dua vao st dung thuc té. Mic du 3D-PDM
phu hop cho thiét ké ba chiéu, thi cong tai hién trudng
va bao dudng nhung g dung hién nay méi chi gidi
han trong viéc chudn bi thong tin gia cong NC, cac hd
so ché tao va cac thong tin ché tao tai nha xudng khac.

Hinh 1 Tém tat M6 hinh hoa san pham cau ba chiéu
(M6 hinh: Symphony)

Ap dung 3D-PDM dé bao dudng chién Iwge cac ciu
thép

3D-PDM dugc st dung dé xay dung trong may tinh
mot két ciu 4o tuong duong voi mot cau that tir giai
doan khao sat va lap ké hoach. Tham chi khi thong tin
dic trung khong c6 van d& dang hiéu duoc mét cach
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trgc quan diéu kién cua két cAu. Nho do, chiing ta c6
thé nang cao hiéu qua trong qué trinh cta du 4n, ngin
chan ric rdi va dat duogc nhiing cai tién an toan bang
vige st dung tich hop trong sudt toan bo qua trinh dy
an vé viéc biéu dién truc quan dy an tap trung vao viéc
“hiéu biét d& dang” vuot troi két hop voi 3D-PDM va
vé thong tin két cau thong nhét trong 3D-PDM.

Hinh 2 trinh bay mét hinh anh vé 3D-PDM sur dung
cho bao dudng chién lugc cac ciu. Nhu trinh bay trong
hinh v&, cac thong tin vé bao dudng vi du nhur kiém tra,
lich str stra chita / ting cudng va thong tin quan tric
theo ddi strc khoe két cau duoc chuan bi 1am céc thong
tin ddu vao va dugc bd sung lién tiép vao 3D-PDM véi
thiét ké, chit lugng va cac thong tin hinh hoc hoan
cong duogc st dung trong qua trinh thi cong dugc phan
anh dé tao nén cau trac dit liéu bao dudng ba chiéu
dung trong bao dudng chién luoc.

Hon nita, trong nhitng nim gan déy, k¥ thuit bao
dudng da duoc phat trién nhanh chong tan dung cong
nghé ICT va cong nghé do dac ba chiéu. Nho vay, tiém
nang cua 3D-PDM duogc nang cao khi 4p dung lam mét
cong cu cho bao dudng chién lugc cac cau thép bang
cach két ndi véi cac cong nghé méi nay.

Hinh 2 Ap dung M6 hinh hoa san pham cau ba chiéu
st dung cho Bao dudng chién lugc

Vi du ap dung 3D-PDM trong Bio dudng ciu

Phan dudi day trinh bay mot vi dy vé ung dung
3D-PDM cho bao dudng ciu, trong d6 st dung cac do
dac quét la-de trong kiém tra dinh ky cho mét cau day
vang cli (Hinh 3).

Mot dic tinh chinh trong vi du ndy 1a ddc trung hinh
hoc ctia cau va céc luc trong cap ving ctia cau day
ving duoc do dac bang may quét la-de trong kiém tra
dinh ky. Vi vay, dit liéu dam méy diém 3D ciia ciu thu
thap dugc phén tich dé ciu trac mo hinh dic 3D roi xay
dung md hinh 3D-PDM cho muc tiéu bao dudng. Két
qua la co thé thuc hién cac do dac hiéu qua va tién tién
hon bang cac do dac quét la-de so vdi cac do dac bang
c4c bién phap théng thudong. Mot vu diém nita 14 ngay
ca sau khi két thuc do dac, ¢ thé khang dinh dé dang
thong tin vé cu hinh ctia cau ¢ bat ky diém nao trén
két cdu cAu bang md hinh 3D-PDM d xay dung.

Hién nay, van can tiép tuc cai tién vé d¢ chinh xac
va gia thanh cia mé hinh hoa ba chiéu nhung 3D-PDM
duoc coi la mdt cong cu hi€u qua dé hiéu mot cach truc
quan nhirng thay d6i theo thoi gian cia cac két cau cau.

Hinh 3 Do dac quét la-de va Cong nghé mo hinh hoa
3D



Tiém ning ap dung ciia 3D-PDM trong biao dudng
co s¢ ha tz‘mg

Trong linh vye cong trinh, nganh cong nghiép cau
thép dan dau cac linh vyc cong trinh khac vé viéc no
luc quang ba 3D-PDM trong khi c4c linh vuc khac van
st dung han ché.

Mait khac, cong nghé ICT va cdng ngh¢ do dac ba
chiéu v6i nhing phat trién 16 rét dang duoc ap dung
trong kiém tra thi cong cau thép, va viéc két hop
3D-PDM véi cac cong nghé tién tién dem dén tiém
nang 16n cho 3D-PDM trong Vlec ap dung cho bao
dudng chién luoc cac co so ha tang xa hoi.

Trong twong lai, cac chi phi von va phat trién cong
nghé dé mo rong ung dung 3D-PDM dugc du doan sé
tang nhanh hudng dén viéc ing dung CIM rong rii va
nhanh chong hon.
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Fig. 1 Outline of Three-dimensional Bridge Product Modeling (Modeler: Symphony)

Function of Symphony

3D product modeling
(Modeler: Symphony)

1 Preparation of
" framing line

2. Definition of object

in steel frame

7. Pre-cambering

MicroStation

3. Alignment of object

8. 2D development

Making connections

4. Addition of attribute
information

5. Collation of model

6. Calculation of
tonnage

Oracle/access

9. NC fabrication
information

Symphony: The system to prepare product modeling not only for steel bridges

but also other general civil engineering structures

Product modeling function
Function specializing

10. Fabrication document

Fig. 2 Application of Three-dimensional Bridge Product Modeling Used for Strategic Maintenance (Image)

r

Existing bridge

Modeling by use of conventional
drawing and 3D measurement

Newly-installed
bridge

(

Recording of design information,
as-built QC and geometry record

Repair, reinforcement, remodeling

* Repair/reinforcement/remodeling designs
by means of 3D product modeling,
construction plan, construction simulation

- Improved construction
and inspection efficiency

-

3D bridge maintenance database

3D bridge product modeling

Data on bridge
dimensions
Including QC record

Repair/reinforcement
and as-built geometry, data

Structural health

Inspection database monitoring record

Maintenance plan
by use of bridge
management system

« Drafting of strategic management
plan in liaison with bridge
management system (BMS)

Survey and inspection

« Reflection and recording in 3D-PDM
the inspection results in liaison with
bridge inspection labor-saving system
capitalizing on information and
communication technology (ICT) device

Monitoring

« Periodical monitoring by use of
3D measurement device
(laser scanner, digital camera, etc.)

- Constant monitoring by use of
various sensors for applying monitoring
results into emergency reporting system
during disasters, route information
control and other disaster-prevention/
control measures

« Detection of abnormality employing
large-scale data analytical technology

« Route information control in liaison
with geological information system (GIS)

Structural health monitoring

+ Assessment of load-supporting capacity
in liaison with 3D structural analysis
software

« Assessment of structural health
by referring database

26




Fig. 3 Laser Scanner Measurement and 3D Modeling Technology

Laser scanner

Example of conversion into 3D solid model
measurement

Statistical processing of point
cloud data to prepare plane
and nodal line (ridge line)

Composition of planes in conformity
with nodal lines

3D solid modeling

3D measurement data 3D solid model
(Point cloud data)

Data size: 23.6 GB Data size: 11.5 MB (about 1/2000)
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(Trang 15-16)

Ngi dung dic biét: BIM va CIM — Mé hinh hoa thong
tin thi cong (2)

Du an ap dung thir nghiém CIM

Tac gia Makoto Nakane, Cong ty TNHH
TAKADAKIKO

Cong trinh cau duoc nhic dén trong bai bao nay 1a
dbi twong ap dung thir nghiém CIM (mé hinh hoa
thong tin thi cong) tir Co quan Phat trién ving
Chogoku ctia B Dt dai, Co so ha tﬁng, Giao thong va
Du lich. Pay ma mot cau dam hop thép khong lién hop
hai nhip lién tuc.

Khi 4p dung CIM trong dy 4n nay, viéc kiém chiing
ap dung duogc kiém tra. Vi vay, chiing t6i tip trung vao
hai phuong phap hiéu qua trong viéc ap dung CIM sau
day: mo hinh hoa ba chiéu cac két cau chinh va cac
thiét bi phu tro; kiém soat tich hop cac thong tin ¢6 lién
quan ctia mot mo hinh ba chiéu. Bai bao nay trinh bay
tom tit qué trinh chuyén bi dit liéu cho hai phwong
phap nay va cach ap dung.

Cic qua trinh chuin bi dir liéu

Dau tién, mot md hinh ba chiéu cho céc két cau
chinh ché tao trong nha may duogc chun bj dya trén
cac ban v& thiét ké va ap dung MASTERSON (Téng
cong ty Khoa hoc Cong nghé JIP).

Tiép theo, mot mo hinh ba chidu cua san kiém tra
két cdu phan trén, cac thiét bi thoat nudc két cdu phan
trén va cac thiét bi phu tr¢ khac duoc xay dung béng
cach str dung Braz (Tong cong ty Khoa hoc Cong nghé
JIP) cho phép chuidn bj d& dang tuong ddi cac md hinh
ba chiéu cho cac thiét bj phy tro.

Cudi cing, AXEL3D (Tong cong ty Khoa hoc Cong
ngh¢ JIP) dugc sur dung dé truy cdp cac thong tin dau
va0, bao gdm md hinh ba chiéu két cau chinh va mo
hinh ba chiéu thiét bi phu tro. Hinh 1 trinh bay qua
trinh chuan bi dit li¢u.

Hinh 1 Céc qua trinh chuan bi dit liéu

M35 hinh héa ba chiu cic két cAu chinh va cac thiét
bi phu trg
e Tom tit

Nhiéu n6i dung khac nhau c6 lién quan dén viéc
phat hién sai 1&ch giita cac cAu kién két ciu va viéc ché
tao trong nha may cac ciu kién duoc kiém tra trude khi
ché tao trong nha may bang viéc chuan bi mé hinh ba
chiéu cho cac két cau chinh va cac thiét bi phu tro va
biéu dién tryc quan cac mé hinh nay.
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e Kiém tra cic vin dé lién quan dén ché tao trong
nha may

Trong vung lan can cua diém chéng d& trén cau, cac
b phén tang cuong diém chdng d5, cac dai ting cuong
g01 cau, cac cau kién du phong dam ngang cua diém
chbng d& va cac ciu kién khac duoc bd tri 1ién nhau.
Do do, can phai kiém tra c6 ton tai cac van dé khac
nhau lién quan dén viéc ché tao trong nha may, vi du
nhu céc sai 1éch cdu kién va dam bao khong gian 1am
viéc. Sau d6, md hinh ba chiéu cua cac két cau chinh
(Hinh 2) dugc st dung dé kiém tra cac noi dung nay,
bén canh viéc kiém tra bang cac ban v& hai chiéu.

Nho vay, co thé dé dang kiém tra viéc ché tao & nha
may khong ton tai van dé gi va dién ra sudn sé.
e Kiém chirng viéc phat hién sai 1éch giira cac két
céu chinh va cac thiét bi phu trg

Vi viéc phat hién sai 1éch giita cac két ciu chinh va
cac thiét bi phu trg von thuong duoc kiém chung béng
céc ban vé& hai chiéu, nén can phai kiém chimg viéc
phat hién sai 1éch bang biéu dién truc quan ba chiéu.
Trudc tién viéc phat hién sai léch giira cac két cau
chinh va cac thiét bi phu tro duoc kiém chimg véi viée
ché tao trong nha may st dung cic md hinh ba chiéu
cho céc két cdu chinh va céc thiét bi phy trg (Hinh 3).

Kiém soat tich hop vé thong tin trén cic mé hinh ba
chiéu
e Tém tilt

Nhiéu loai thong tin khac nhau dugc b sung vao
mo hinh ba chiéu cho cac két cdu chinh va céc thiét bi
phu tro dé thong tin can thiét cho bao dudng twong lai
¢6 thé duogc kiém chung trén man hinh biéu dién.

Trong céac théng tin bd sung vao ¢6 phan luc cia
diém chdng dd, phan lyc thiét ké ciia suon ting cudng
thanh chdng va bang bao céo son duoc thém vao thong
tin vé cac cdu kién dung cho két cdu chinh.

e Kiém soat tich hgp vé théng tin trén cac cAu kién
str dung cho két cAu chinh

O giai doan chuén bi m6 hinh ba chiéu cho céc két
cAu chinh, can st dung thong tin dau vao vé cao do va
chiéu day tm cua cac san pham thép. Dé thoa man
diéu nay, thong tin vé cac cu kién cua cac két cdu
chinh c6 thé dugc biéu dién trén mé hinh ba chiéu
(Hinh 4).

Trong céc truong hop khi viée tang cudong cau hién
co tang 1én trong tuong lai, cao d¢ cua phan tir va chiéu
day tAm ctia cac phan ting cudng c6 thé duoc kiém
chtng bang cach str dung mé hinh ba chiéu trén man
hinh biéu dién s& gitip hiéu qua cong viéc duoc ting
cuong.



e Kiém soat tich hop vé thong tin bao dudng

Ngoai thong tin vé cac cau kién trong két céu chinh,
thong tin yéu cau vé bao dudng twong lai dugc thém
vao. Do d6, thong tin bao dudng c6 thé duoc kiém
chtng trén mo hinh ba chiéu trén man hinh biéu dién
(Hinh 5 va 6).

Hon ntra, cac diéu kién thiét ké, phan lyc cua diém
chéng d&, cac didu kién thiét ké gdi cau cach nén va
tdm béo céo cua cu duoc bod sung trong du an clu hién
c6 1 thong tin bao dudng ngoai cac thong tin thé hién
trong Hinh 5 va 6. Nho d6, co thé duoc kiém chung
thong tin bao dudng trong chi tiét twong lai trén mo
hinh ba chiéu & man hinh biéu dién.

Hinh 2 M6 hinh ba chiéu vé c4c két cau chinh

Hinh 3 M5 hinh ba chiéu vé cac két cdu chinh va cac
thiét bi phu trg

Hinh 4 Théng tin vé cac cu kién cta két cdu chinh
Hinh 5 Thong tin bao dudng (Phan luc thiét ké ting
cuong thanh chéng)

Hinh 6 Thong tin bao dudng (Bang bao cao son)

Ap dung thir nghi¢ém CIM véi cac két qua thanh
cong

Khi ap dyng thtr nghiém CIM trong dy an ciu hién
c6, ca cac két cau chinh va céc thiét bi phu tro déu
duge mo hinh héa ba chiéu cho phép kiém tra cac noi
dung li€n quan dén viéc ché tao cAu kién va su sai 1éch
giita két cAu chinh va céc thiét bi phu tro khong chi
duoc thuc hién trude khi ché tao ciu kién ma con c6 do
chinh xac cao.

Nhiéu loai thong tin can thiét ¢6 thé duoc kiém
chtng trén man hinh hién thi bang cach thyuc hién kiém
soat tich hop thong tin trén mé hinh ba chiéu 14 rat ¢6
lgi cho bao dudng trong tuong lai.

Nhitng nhiém vu kiém tra dé thiic day ap dung CIM
trong xay dung cau bao gdm: cip do thong tin bao
dudng bd sung va hiéu qua thong tin bao dudng c6 thé
duoc kiém chung trén mot mo hinh ba chiéu.

Cubi cing, ching t6i bay t6 su cam on chan thanh
t6i nhiing nguoi ¢6 lién quan tai Van phong Song
Tottori va Pudng bd Qudc gia & Co quan Phat trién
vung Chugoku va Hiép hoi X4y dung Nhat Ban da
danh cho chiing t6i sy trg gitip va chi dan an can khi
thuc hién bai bao nay.
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Fig. 1 Data Preparation Procedures

Design drawing

v v
Preparation of 3D model Preparation of 3D model
for main structure for accessory structure

| * ]

Addition of maintenance information

v

Information output, preparation
of data for accessing

Fig. 2 Three-dimensional Model for Main Structures

Cross beam back-up member
of supporting point

Stiffener of supporting point \
>

Bearing reinforcing rib

Fig. 3 Three-dimensional Model for Main Structures and
Accessory Facilities

Intermediate

cross beam Stringer

Superstructure
inspection platform
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Fig. 4 Information on Members of Main Structures
Information on members of main structures

Information on members
of main structures

< Property information >
on individual members

Lot No.=NI1

Kind of member=Upper flange
Material grade=SM570
Member shape=PL

Plate thickness=30
Weight=4416.28
Width=2718.58
Length=7160.98

Fig. 5 Maintenance Information (Jack-up Stiffener Design
Reaction Force)

<Main girder ¥G1¥B7¥LF107¥GC55¥1>

Lot No.=NI1

Kind of member=G_stiffening plate

Material grade=SM400A

Member shape=PL

Plate thickness=27

Weight=19.08

Width=300

Length=300

Jack-up stiffener design reaction force=(kN)
Reaction force=3244.8kN

Fig. 6 Maintenance Information (Paint Record Table)

<Main girder ¥G1¥B1¥WL101¥GC53¥1>

Lot No.=NI1

Kind of member=Paint record table

Material grade=---

Member shape=---

Plate thickness=---

Weight=---

Width=270

Length=370

Date of paint=December 2014

Painting company=Primer coat, intermediate coat,
top coat: TAKADAKIKO Co., Ltd.

Paint grade=Primer coat: Epoxy resin paint;
Intermediate coat and top coat: Fluorine resin paint

Top coat color=GN-...




(Trang 17-18)

]Y_éi dung dic bi¢t: Thép khong ri )
Ung dung hién nay ciia cic vat liéu két
cau thép khong ri & Nhit Ban

Tac gia Yasumi Shimura, Téng cong ty Thép Nippon &
Thép khong ri Sumikin

Trong pham vi s lwong thép khéng ri dwoc sir dung
tai Nhat Ban, linh vuc xay dung dting thir ba, xép sau
6-t6 va do gia dung / may vin phong. Trong xay dung,
thép khong ri dugc sir dung rong rai cho cac tuong, mai
nha va cac phan két cau khac can dén sirc khang an
mon va tinh trang tri. Hau hét loai san pham thép
khong ri ding cho cac cau kién két cau 1a tim thép con
céc cau kién két ciu thuong st dung cac ban thép
khong ri c6 xu hudng ting nhanh.

Vi sitc khang an toan két ciu chdng dong dit va an
mon dugc yéu cau khi st dung cac ciu kién két cau
thép, cac tiéu chuén thiét ké dugc td chirc theo cac linh
vuc ap dung tuong tmg. Véi thép khong ri, can c¢6 dugc
su thira nhan cta x4 hoi vé do an toan khi si dung lam
céc cau kién két ciu. Bang 1 thé hién céc cap thép
khong ri dugc quy dinh trong cac tiéu chuan hién dang
duoc ap dung trong linh vuc xay dung. Tuy nhién,
ngay cé khi thép khong ri khong dugc quy dinh trong
céc tiéu chuan do, co ché ap dung cac cong nghé két
cAu méi da duoc td chire theo linh vuc ap dung, vi thé
loai thép khong ri méi dua vao str dung theo céc co ché
nay.

Thép khong ri str dung cho két cau duoc quy dinh
trong Tiéu chuan Cong nghiép Nhat Ban (JIS). Ngoai
ra, cac thép khong ri kép SUS821L1, SUS32304 va
SUS329J3L con duge quy dinh trong cac tiéu chuan
khéc (tham khao Bang 2).

Bang 1 Cap thép khong ri dugc quy dinh trong nhiéu
Tiéu chuén khac nhau

Béng 2 Cap thép khong ri kép duge quy dinh trong
nhiéu Tiéu chuan khac nhau

Cic ng dung két cAu méi ciia Thép khong ri

Céc cap thép khong ri chinh da dugc 4p dung trong
xdy dung la SUS304, SUS304N2 va SUS316. Tuy
nhién, img dung két cau cua thép khong ri kép dang
nhleu hon nho vao uu diém cuong do cao va tinh kinh
té cao. Mot s6 tmg dung méi dugc trinh bay sau day:
e SUS329J3L

O tudng bao cira xa khi vao trung tim mua sim
ngém & 16i ra Yaesu tai Ga Tokyo, mat tudng bi chin
boi mot 16p cdy day, mot phan tuong bang thép khong
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ri & dang mé dé cira xa khi c6 thé hai hoa véi thiét ké
canh quan xung quanh (xem Anh 1). Xét tO’l cac hi¢u
g cap nudce cho cdy vari o tir ga dudng sit, cling voi
viéc giam tai trong tac dyng 1én cac két cau trung tim
mua sim ngam hién co, thép khong ri cuong do cao
duoc SUS329J3L lya chon str dung.
e SUS323L

Trong céc cong trinh trén song, thép khong ri dugc
sir dung cho cac dap va ctra xa. Trong nhirng nam gan
day, thép khong ri duoc str dung dé mo rong viée
khong can bao dudng cho cic cong trinh trén song.
Anh 2 trinh bay mot vi du sir dung thép khong ri
SUS323L cho cua xa. Trong lugng ctra nhe hon nho str
dung thép khong ri cuong do cao cho phép lam giam
kich thudc cia toi kéo va két cau nén  mong. Vige lya
chon thép khong ri lam vét ligu két cu dem lai hiéu
qua kinh té rat cao cho toan bo két cau ctra xa.
oSUSS821L1

Cung véi su phat trién clia nang luong tai tao, thiét
bi tao ra nang lugng mat troi dugc xay dung nhanh
chong. Theo do, thép khong ri dugc sir dung l1am khung
clia cac tAm pin mit troi (Anh 3). Trong luong ciia cac
cAu kién khung dugc giam triét & nho st dung thép
khong ri cuong do cao, khong chi gitip gidm thoi gian
thi cong nho ning cao hiéu suét thi cong & cac cong
truong 16n ma con gitp giam gia thanh toan dy an.
e SUS329J4L

Thép khéng ri con duge dung cho cong trinh cip
nuée voi. Anh 4 thé hién bé nudc ctia mot ho chira
nudc dich vy sir dung thép khong ri SUS329J4L. Voi
bé chita nudc voi khir tring cap nude uong duogc, phan
pha khi ciia beer phai c6 stic khang chdng an mon cao
nén vat liéu phu hgp duoc lya chon dya trén thi nghiém
phoi. Thép hinh can nong SUS329J4L ciing dugc st
dung 1am khung bén trong cta bé nudc.

Anh 1 Nap cira xa khi & Ga Tokyo

Anh 2 Ctra x4 (théo cong)

Anh 3 Khung tdm pin mit troi

Anh 4 Ho chtra nuée dich vu Atami Baien

Phit trién ing dung thép khong ri kép

Mic du thép khong ri von dit hon thép cac-bon, nhu
cau thép khong ri tang trong cac linh vuc yéu cau
khong can cong tac bao dudng va trang tri két cu voi
muc tiéu lam gidm chi phi vong doi du an. Thép khong
ri kép 1a mot vat liéu cuong do cao, nho dé cho phép
giam trong luong cua két ciu. Vi vay, thép khong ri 1a
mot vat lidu ¢ thé dam bao tinh hop Iy kinh té cao hon
nén tng dung thép khong ri s€ taing nhanh hon trong
tuong lai.



Table 1 Grades of Stainless Steel Specified in Various Standards

Target facilities in construction
standards, and building
standards

Stainless steel grades

Dam, weir

SUS304, SUS316

Water service (aqueduct)

SUS304, SUS316

Water service (reservoir)

SUS304, SUS316, SUS329J4L

Building Standard Law

SUS304, SUS316, SUS304N2

Table 2 Grades of Duplex Stainless Steel Specified in Various Standards

Jis ASTM EN
Sus821L1 $82122 -
SUS323L $32304 1.4362
SUS329J3L $32803, $32205 1.4462
SUS329J4L - 1.4507
Sus327L1 $32750 1.441

Photo 2 Floodgate (sluicing outlet)

Photo 1 Ventilation opening cover at the Tokyo

Station
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Photo 3 Solar panel framing

Photo 4 Atami Baien service reservoir
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(Bia cubi)

Cdc hoat dong clia JSSC: .

Hoi thao chuyén de JSSC 2015 vé Xay
dung Két cAu thép, danh diu ky niém 50
nam thanh lap JSSC

-“Cdc sang tao tir Xdy dung thép”-

Trong ba ngay tir 18/11 dén 20/11 nam 2015, Hoi
thao chuyén dé JSSC nim 2015 vé Xay dung két ciu
thép do Hiép hoi Xay dung thép Nhat Ban (JSSC) tai
tro da duoc to chire tai Tokyo. Hoi thao c6 cac chuong
trinh dic biét (Phan 1 va 2) c6 tiéu dé “Cac sang tao tir
Xay dung thép!” dé ky niém 50 ndm thanh 1ap JSSC.

Trong Phan 1, cic bai giang dic biét tap trung vao
“Pi dau dén Cong nghé - Thach thirc cua khu vuc
khong dic quyén” gdm cac bai trinh bay cua nhiing
nha nghién ctru lam vi€c trong cac linh vuc tién phong.
Mot bai trinh bay vé viéc sir dung thuong mai tram
nang lwong mit troi trong vil try va truyén tai ning
luong vi sdng. Mot bai khac vé dudng 16i cai tién nho
su phat trién cong nghé két hop vai viée phong tau
tham do vii try khong nguoi 1ai “Hayabusa”.

Trong Phén 2 bao gém cac thao luan nhom dac biét
v6i ndi dung “Xay dung thép thay do6i hién tai va tao
nén tuong lai” va tap trung vao cong nghe tién tién
nhét, nhitng phat trién méi va cac quan diém cong nghé
trong linh vuc xay dung thép.

Céc hoat dong khac ciing duoc t6 chirc gdm co: Tiéu
ban Hoc thuat 13 mot sy kién hang nim duoc t6 chirc
danh cho cac k¥ sur tré bao cao cac két qua hoc tap va
nghién ctru; Khen thuong cta JSSC cho cac thanh tuu
n6i bat (tham khao tir trang 1 dén trang 7) va bai giang
ky niém cua nhimng ngudi doat giai; Mot hoi thao
chuyén dé vé noi dung “Suy phat trién ciia cac vat lidu
thép va img dung” do JSSC va Vién nghién ciru Sit va
Thép Nhat Ban dong tai trg; Dién dan “Trinh bay nhom
tap thé” cho cac cong ty thanh vién ctia JSSC dé mo
rong sy thira nhan cta cong dong vé cac thong tin k§
thuat va cac thong tin khac.

Ap-phich chuan bi cho hoi thao chuyén dé “Céc sdng
tao tw Xay dung thép!” nam 2015

Thong di¢p tir Cha tich Uy ban Quoc te
Kuniei Nogami

Chii tich Uy ban Quéc té, JSSC

(Gido suw dai hoc Thu do Tokyo)

Bit dau tir so 26 cua tap chi Xdy dung thép Hom nay
& Ngay mai xuat ban nam 2009, Uy ban Qudc té cta
chung t6i da chiu trach nhiém bién tap mot trong ba s6
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tap chi dugc xudt ban hang nam. Tir khi bit dau, JSSC
da thuc hién nhiéu hoat dong dudi dang céac khao sat,
nghién clru va phat trién cong nghé véi muc tiéu mo
rong su phd bién cua xay dung thép va néng cao cac
cong nghé di kém, cting lac thuc tién hop tac véi cac to
chuc c6 lién quan ¢ nude ngoai.

Nam nay danh diu ky niém sinh nhét 1an tha 50 cua
Hiép hoi Xay dung thép Nhat Ban (JSSC). Nhén dip
nay, Uy ban Qudc té cua chiing t6i t6 chirc nhidu hoat
dong ky niém quan trong trong Hoi thao chuyén dé
JSSC 2015 vé Xay dung két ciu thép. Hudng t6i
nhitng nam tiép theo, chung t6i s& duy tri sy cam két
manh mé trong vigc thuc déy phé bién xay dung thép
va phat trlen cong nghé, dong thoi néng cao cac hoat
dong truyén b thong tm trén toan thé gidi.

Nhu trong tap chi sb 44 — s6 dic biét gan nhit cia
JSSC ma uy ban chiing t6i chiu trach nhiém, tap chi sb
47 1an nay gi6i thidu nhitg cong trinh xuét sic va
nhitng luan an da gianh dugc giai thuoéng cho cac thanh
tyu noi bat trong nam 2015. Ngoai ra, tap chi tap trung
vao BIM (mo6 hinh hoa thong tin xay dung) trong xay
dung nha ctra va CIM (m6 hinh héa thong tin thi cong)
trong nganh cong trinh trong d6 gidi thiéu tinh trang ap
dung BIM va CIM hién nay trong thiét ké, thi cong va
bao dudng & Nhat Ban. Tap chi ciing bao cao vé Hoi
thao chuyén dé ciia JSSC vé Xay dung thép két ciu
dugc t chuc dé ky niém 50 nam thanh lap JSSC.

Uy ban Qudc té vira lam viéc voi cac phan hoi
nhiéu mit cua viée quoc té hoa cac tidu chuan xay
dung thép, vira thuc day sy trao ddi cac thong tin ki
thuat va con ngu’oi giita Nhat Ban véi cac t6 chirc qudc
té. La mot phan cta cac hoat dong nay, chung toi mong
mudn sé tap chi nay théng tin cho doc gia vé cac hoat
dong cua JSSC, xu hudng trong xay dung thép, cac
cong nghé va phat trién vé cong nghé lién quan dén
viéc lap ké hoach, thiét ké va xay dung két cau thép o
Nhat Ban.

Néu doc gia mudn co thém cac thong tin chi tiét vé
c4c bai bao trong sb tap chi nay hoic mubn nhén cac
thong tin k¥ thuat c6 lién quan, xin hay lién hé véi ban
thu ky cua JSSC (info-jssc@jssc.or.jp).
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Poster prepared for the 2015 symposium
“Innovations from Steel Construction!”
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