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TODAY & TOMORROW

' q (S6 57 thang 8/2019)
An pham chung ciia Lién doan thép Nhat Ban
va Hiép h¢i xay dung thép Nhat Ban

Bdn tiéng Viét

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

Nham glup doc gia Viét Nam dé hiéu hon cac
bai bao nay, mot ban tiéng Viét da dugc lam va di
keém vai ban tleng Anh. Céc hinh anh, hinh minh
hoa va bang biéu bang tiéng Anh duoc dinh kém &
trang cudi cua timg bai bdo trong ban tleng Viét
nay. Ngoai ra, khi can khang dinh thém vé mat ky
thuat cua van ban hodc cac chi t1et k¥ thuat khac,
xin hiy tham khao thém & ban tiéng Anh.
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Bai diic bist
Cac xu hwéng cong nghé maéi nhit
trong két cau cang

(Trang 1-4)

Cdc xu hwo'ng cong nghé méi nhdt trong két cdu
cing (1) . .

Gidi thiéu viéc stra doi cac tiéu chuan ky
thuit va chu giai vé cic cong trinh cang
& Nhat Ban

Tac gia Masafumi Miyata, B Pit dai, Co sé ha t?lng,
Giao thong va Du lich (Trg 1y gido su, Truong Sau dai
hoc vé Quan ly, Pai hoc Kyoto) va Takashi Niimura,
Bo Dét dai, Co so ha ting, Giao thong va Du lich

Gioi thi¢u

Tiéu chudn ky thudt va chii giai vé cdc céng trinh cang
& Nhdt Ban (sau day goi 1a “Tiéu chuan ky thudt”)
dugc coi 1a Kinh thanh cho thiét ké cac dé chan song
va céc cong trinh cang khac & Nhat Ban. Thang 5/2018,
tai liéu duoc stra ddi (sau day goi la “TSCPHF2018”)
lan dAu tién sau 11 nam. Bai giéi thiéu vé Tiéu chuin
k¥ thuat va cac sira d6i gdm hai phan nhu sau:

e Gi6i thiéu vé Tiéu chudn ky thudt, danh gia
TSCPHF2018 va xuat ban phién ban tiéng Nhat/Anh
cua Tiéu chuan ky thudt

e Nhirng ndi dung sira d6i chinh ctia TSCPHF2018.

Gi6i thiéu vé Tiéu chudn ky thudt, danh gia
TSCPHF2018 va cac phién ban tiéng Nhat/Anh
e Gi6i thiéu vé Tiéu chudn ky thudt

Luat vé cang (Piéu 56-2-2) & Nhat Ban quy dinh
“co s ha ting dudng thily, cac cong trinh bao vé cang,
cac cong trinh neo budc tau, va cac co so ha tng cang
khac ma chinh pht quy dinh (sau day goi 1a “co sé ha
tang cang theo quy dinh cta “Tiéu chudn ky thudt”)
phai duge xay dung, nang cip, bao dudng dam bao
tuan thi theo Tiéu chudn ky thudt”.

Noi dung ctia Tiéu chudn k thudt duge quy dinh
theo cac quy dinh cip bo va lién quan dén cac thong
cao chung duoc cAu thanh nén Tiéu chudn ky thudt. Noi
dung quy dinh theo cac quy dinh cip bd bao gdm ly do
tai sao can mot cong trinh (muc tiéu) va hoat dong cua
cong trinh can c6 (yéu cau hoat dong). Noi dung cia
cac thong c4o chung 14 cac diéu khoan quy dinh cu thé
vé yéu cau lam viéc (quy dinh hoat dong). (Tham khao
Hinh 1). Ngoal ra, Tiéu chudn ky thudt cung cap cac
tiéu chuén din giai cho cac quy dinh cip bo va cac
thong cdo chung str dung cac khai bao chinh thirc va

mo ta nhu mot hanh dong tham khdo dam bao co sé co
hay khong thdéa man céac diéu khoan 1am viéc (kiém tra
hoat dong).

Tiéu chudn ky thudt trude khi sira doi chi quy dinh
sy 1am viéc ciia mot co so ha ting cang theo quy dinh
ctia Tiéu chudn ky thudt, va 1a khung quy dinh hoat
dong ma khong quy dinh qua trinh tir thiét ké dén san
pham thiét ké. Trong khung Tiéu chuan ky thudt quy
dinh hoat dong, chi muc tiéu, yéu cau hoat déng va quy
dinh hoat dong dugc xem xe , con phuong phap kiém
tra hoat dong la khong bét buQc, vi vay nguoi thiét ké
¢6 thé dua ra nhiéu phuong phép thiét ké khac nhau
dua trén danh gia cia minh.

Hinh 1: Céu trac quy dinh ctia Tiéu chudn ky thudt va
chu gidi cho cdc cong trinh cdng

e Danh gia TSCPHF2018

TSCPHF2018 1a tai li¢u ky thuat (day 2218 trang) do
Vu Cang, Bo Dt dai, Co s¢ ha tang, Giao thong va Du
lich quan ly. Noi dung tom tat trinh bay trong Bang 1.

TSCPHF2018 gém c6 cac diéu khoan ctia Tiéu
chudn ky thudt, “phién dich” va “binh luan”. Noi dung
“phién dich” néu cac khai niém thyc hanh duoc xem
xe chinh xac trong giai doan 4p dung thuc tién cua
Tiéu chudn ky thudt, va bao gém ndi dung dugc dac
biét khuyén nghi trong ap dung (ndi dung duoc cac to
chtre quéc gia quan sat). Ngoai ra, trong phan “binh
luan” hai ndi dung du:oc xuit ban 1a thong tin k§ thuat
dé tham khao & budc tién hanh xay dung, ning cip
hoac bao dudng cac cong trinh thude pham vi cua Tieu
chudn ky thudt, cac vi du vé phuong phép thiét ké dugc
coi 14 tiéu chuan & giai doan d6. Tuy nhién, vi phan
“binh luan” chi 1a mot ndi dung khong bét budc nén
cac nha thiét ké co thé lya chon cac phuong phép thiét
ké khac dua trén danh gia ctia minh.

Béng 1: Gidi thiéu ngi dung Tiéu chuan k¥ thuat va chu
giai cho cac cong trinh cadng ¢ Nhat Ban (Phién ban
2018)

o Xudt bdan phién bdn tiéhg Nhdt/Anh ciua Tiéu chuan
ky thudt

Béng 2 gi6i thidu cac 1an xuit ban trudc day cia
phién ban tiéng Nhat/Anh cta Tiéu chudn kj thudt.
Phién ban tiéng Nhat xuat ban lan dau tién nam 1979,
sau d6 c6 mot phién ban chinh stra xuét ban déu din 10
nam mot 1an. Phién ban tiéng Anh dugc 4n hanh hai
niam mot 1an sau phién ban tiéng Nhat.

Phién ban tiéng Anh dugc sir dung dé thiét ké nhiéu
cong trinh cang xay dung bang nguén hd tro phat trién



chinh thirc cia Nhat Ban (ODA). Vi phlen ban tleng
Anh cia TSCPHF201 8 s& dugc cung cap mién phi trén
trang web ctia nha xuat ban nén xin moi cac doc gia
quan tAm tham khao. Phién ban tiéng Anh ctia
TSCPHF2018 duoc du kién xuét ban vao thang
3/2020.

Béng 2: Lich st Tiéu chudn ky thudt (Phién ban tiéng
Nhat va Anh)

Gi6i thigu cac sira d6i chinh cia Tiéu chuan kj thugt
trong nam 2018
e Noi dung sira d6i lién quan dén Ting cuong tinh
canh tranh quoc té

Dé nang cao hiéu qua giao thong dudng bién, viéc
quy dinh kich ¢ tau duoc thay dbi dé dap tmg xu
hudng tang kich c& thung hang va tau dan, va tuong
ung vai xu huéng nhu vay, diéu khoan cling duoc thuc
hién lién quan dén thiét bj phu tro cho cac cong trinh
neo budc tau nhu cac cang neo va vit li€u chin. Piéu
khoan cho phép déap ung kich c& tau chod thung hang
véi kha nang tai trong tir 20.000TEU tro 1€n va cac tau
dan 220.000GT tr& 1én khi hoat dong va khi xay dung.
Béng thoi, dé wdc tinh ty 1€ cua cac bé neo, pham vi
md ta ciing dugc mo rong dé co thé sir dung phan tich
chuyén ap dung AIS 1am tham khao khi neo budc.

Hon nira, pham vi mo ta dugc mé rong lién quan
dén viéc do dac chdng ciu chay qua tai do gid va tai
nan xudt hién khi tau neo budc va rdi bén. Nhimng diéu
khoan nay dugc du kién thuc déy viéc cha‘ip nhan cac
tau cd 1on hon va dam bao an toan va nang cao hiéu
qua ctia cac hoat dong xép hang/ d& hang va dong gop
vao viéc ting cudng va dam bao tinh canh tranh qudc
té cho nganh cong nghiép Nhat Ban.

Ngoai ra, trong phién ban hién hanh, thiét bj xép tai
/ dé tai di dong diéu khién tir xa dugc thém vio co s&
ha tang cang theo quy dinh ctia Tiéu chudn ky thudt va
két hop nhitng bién phap khac nhau lién quan dén yéu
cau hoat dong, quy dinh hoat dong va ngan ngira nguy
hiém dugc quy dinh dé dam bao an toan va hiéu qua
cho céac cong ning cua cang (Hinh 2). Can ciu cong
banh 16p (RTG), xe chd hang dan hudng ty dong
(AGV) va céac cau khung 1a cac thiét bj xép tai / do tai
di dong diéu khién tir xa.

Hinh 2: Anh hoat dong diéu khién tir xa cta thiét bi
x€ép tai / do tai di dong

e Noi dung sira di lién quan dén Bao dudng va bién
phap chong vugt qua tudi thg cong trinh
Trudc tinh hinh cac co so ha tang xa hoi dugc xay

dung sau giai doan phat trién kinh té cao vuot qua tudi
tho, cac hang muyc bao dudng yéu cdu xem xét & giai
doan thiét ké duoc trinh bay, vi du nhu 1ap dit cac 16
kiém tra va san cong tac (Hinh 3) ¢6 lgi cho viéc bao
dudng chinh x4c cac cong trinh cang. Hon nita, nhiéu
bién phap khac nhau dugc két hop dé kéo dai tudi tho
khai thac nhu st dung céc vat liéu két ciu co do bén va
kha nang lam viéc cao, thi cong phu trg ¢& 16n c6 lgi
cho viéc dam bdo an toan trong thi cong cac cong trinh
cang. Dong thoi, thuce day viéc ap dung cong nghé
thong tin va truyen thong (ICT) va cac s6 liéu ba chiéu
trong mot chudi qué trinh tir thiét ké, thi cong, dén bao
dudng va nang cao triét Iy thiét ké tang cuong. Nho do,
mot hé thong tiéu chuan k thudt méi duoe thiét 1ap
vdi muc tiéu tdng cudng cac mdi quan hé hop tac trong
thiét ké, thi cong va bao dudng phu hop véi tudi tho
bao dudng.

Hinh 3 Vi du thiét ké xe dén bao dudng (san kiém tra
cho cau tau ki€u dan)

e Noi dung sira déi lién quan dén cac phwong phap
thiét ké

Trudc tinh hinh dan cu lao dong dugc du bao co6 xu
huong di xuong, cach nang cao nang suat 1am viéc tai
chd 13 mot van dé cap bach, va vi thé Tiéu chudn ky
thudt mo ta ddy di cac y tuong lién quan dén viée cai
tién ning suat. Theo d6, phuong phap thiét ké dua trén
do tin cay (phuong phap thiét ké hé s6 timg phan) duoc
dua vao TSCPHF2007. Tu khi dugc gioi thi€u, trong
khi thiét ké va cac phuong phap khac kém theo cai tién,
phuong phap thiét ké dua trén do tin cdy vudng phai
mot van dé 1a cong tac thiét ké ngay cang phirc tap hon.
Dé dbi pho v6i tinh huéng nhu vay, phuong phap thiét
ké hé s6 timg phan duoc kiém tra lai trong phién ban
hién hanh.

Dic biét 1a viée sira d6i duge thuc hién tir phuong
phap thiét ké hé s6 timg phan dua trén phuong phap hé
s6 vat liéu, trong d6 vat li¢u va cac thong s6 thiét ké
don 1¢ khac dugc nhan boi hé s6 timg phan, dén
phuong phap thiét ké hé sb timg phan dua trén phuong
phap hé s tai trong va strc khang vaéi vat liéu va cac
thong s thiét ké don 1¢ khac dugc nhan boi hé sb timg
phan tich hop véi hé s tai trong va strc khang (Hinh 4).
Mot uu diém chinh khi str dung phuong phap thiét ké
hé s6 timg phan dua trén phuong phap hé s6 tai trong
va strc khang la nguorl thiét ké nam cac chi tiét thlet ké
thyc hanh c6 thé dé dang hinh dung ra g xtr gan nhu
chinh x4c cu cac két cau cho dén giai doan thiét ké cudi
cung. Muc ti€u chinh cua phién ban hi¢n hanh cta
phuong phép thiét ké hé s6 timg phan 1a dé nang cao



hiéu qua cta cong tac thiét ké va dé tao ra mot moi
truong thuc day hon nira viéc gidi thidu cac ¥ tuong tu
do va cac cong nghé mai. Xin hdy doc céc tai liéu tham
khao dé biét thém chi tiét vé ndi dung stra doi caa
phuong phép thiét ké theo hé s6 tai trong va sirc khang.

Trong Iuc @6, phan tich d6 tin cdy ap dung mo
phéng Monte Carlo (MCS) thay vi phuong phép tin
cdy bac nhét thong thuong (FORM). D6 14 vi viée gisi
thiéu phéan tich d6 tin cay bﬁng phuong phap MCS dem
lai nhiéu wu diém: d& dang két hop céc phan bd xac
suét lya chon, dé 'dang dap ung cho cdc van dé khac
nhau lién quan dén ph1 tuyén manh va kha ‘nang tao ra
mdi truong co thé dé dang ap dung thiét ké dua trén do
tin cdy cap do 3 trong khi nang cap thiét ké cia mot
loai két cAu m&i hodc mot cong trinh san co. Ngoai ra,
MCS dugc danh gia 1a mot phuong phap c6 kha nang
md rong cao trong tuong lai.

Ciing 4p dung cac két qua MCS trong tinh toan cac
hé sb timg phan. Véi cac két qua MCS, c6 thé dé dang
tinh toan hé sd timg phan bang cach ap dung mdi quan
hé vi tri gitra gid tri dac tinh (gia tri quan hé voi mdi
Iue két qua tir s6 hang luc va s hang strc khang) va
diém thiét ké (diém c6 kha ning cao nhit co thé xay ra
sup dd) va sau d6 chia cho toa do diém thiét ké bai toa
d6 gia tri déac trung (Hinh 5).

Hinh 4: Sy khac nhau giita phuong phap hé s6 vat liéu
va phuong phap hé sé tai trong va strc khang

Hinh 5: Panh gia kha niang sup do, va mbi quan hé
giita diém thiét ké va gid tri dic trung ap dung khi thiét
1ap hé s6 timg phan

Noi dung sira d6i lién quan dén ngiin ngira va triét
tiéu tham hoa

Dé chuan bi cho cac tham hoa c& 16n nhu céc tran
dong dat trong dat hen 0 vung triing Nankal va Tokyo
dugc du bao s& xuat hién trong twong lai gan va dua
trén cac hiéu biét moi va nhiing bai hoc thu dugc tir
tran Dong dat 1on & phia dong Nhat Ban vao thang
3/2011, pham vi cua cac mo ta vé cac bién phap ngan
ngira va triét tiéu tham hoa ddi phé véi cac tran dong
dat va song than 16n di dugc mo rong.

Trong linh vyc thiét ké khang chan, cuong d6 udn
clia cac coc dng thép sir dung cho cau tau duogc kiém
tra lai. Két qualaco thé thuc hién cac thiét ké xét toi
d6 bén cua cac coc dng thép & trang thai thiét ké khang
chén t6i dich chuyén dong dat cap do 2 (dich chuyén
dong da‘ip cép cao nhét). Khi ty 1¢ gitra duong kinh (D)
v6i chiéu day tuong (t) cua coc ong thép ting lén,
cuong do udn cua coc c6 mo men déo toan phan thu
dugc theo tinh toan mit cat ngang 1a nho di. Vi vay, su

lam viéc cuong do udn cua coc 6ng thép xét to1 cac
hiéu ung nay dugc gidi thidu trong ndi dung sira doi.

Trong thiét ké thuc hanh cac két chu coc éng thép,
ty 1 nho giira duong kinh va chiéu day dugc lwa chon
(c4c coc day tudng ning). Do do, c6 thé thiét ké mot
két cdu mong coc bén, co kha ning khang chin cao
khong lam giadm cudng d6 theo pham vi do cong 16n,
ddng thoi tranh dwoc viée giam cudng d6 udn tdi da.

Trong thiét ké chdng séng thin, can phai kiém tra
d6 bén cua két cau dé chin song. P& thoa mén yéu ciu,
pham vi cdc gidi thiéu dugec mé rong dé bao gom mot
phuong phap danh gia luc song than, mot phuong phap
thiét ké dé cac két cdu mo rong dé chan song dugc lap
dit ¢ phia sau cua dé chan song va mot phuong phap
xét toi viée giam kha niang chiu luc do song than chay
vao bén trong u ctia nén moéng dé chin séng (Hinh 6).
Nhitng mé ta nay co thé thic ddy cac bién phap ngin
ngura / triét tiéu tham hoa c6 hi¢u qua va déng thoi dan
dén dam bao an toan va an ninh vung dat noi dia cua
cac cang.

Hinh 6 Anh vé cac két cdu bén trong thiét ké chong
song than

Noi dung sira d6i lién quan dén cac vin dé vé moi
truong

Hudng dén sy phat trién bén vimng cho cang, phuc
hoi va bao vé cac mdi trudng ty nhién, pham vi cua ndi
dung ndy dugc mo rong: cac vi dy thyuc té vé cac két
céu dang cong sinh v&i sinh vat séng (cac cong trinh
cang khong chi c6 chirc nang co ban cua két cdu cang
ma con c6 chiing nang song cho céac loai sinh vat cu tr
trong vung thity triéu va mach da ngz‘”im gan bo, tham
khao Hinh 7); cac cong ngh¢ phuc hoi ty nhién cho cac
ving thiy triéu, bai cat ngam va rimg tao bién; g
dung cac vat liéu tai ché than thién v&i hé sinh thai.

Muc dich chinh ctia céc sira d6i nay khong chi 1a
két hop viéc xem xét vé mdi trudng vao moi chirc ning
clia cang va bén cang ma con tao ra moi truong ving
bién giau c6 va cac dia diém giai tri va thu gian.

Hinh 7: Cac vi du vé kiéu két cau cang cdng sinh véi
sinh vat song

Noi dung sira ddi lién quan dén cac cong ngh¢ diéu
tra

Pham vi cta céc stra ddi duoc dic biét mé rong vé
cac cong nghé diéu tra, vi du nhu 1am rd moi quan hé
giita diéu tra va két qua thi nghiém xét téi cac diéu kién
ty nhién va moi truong yéu cau cho thiét ké va xac
dinh cac diéu kién thiét ké. Cu thé 1a mé ta cac noi



dung cong nghé mdi nhat, vi du nhu cong nghé do do
sdu cua bién d& cap dén trong ICT di ¢ nhing tién bo
dang ké trong thoi gian gan day. Muc tiéu chinh ciia
cac ndi dung sira d6i nay 1a dong gop vao viéc nang
cao nang suit lao dong tai chd trong linh vuc thiét ké,
thi cong vao bao dudng cong trinh.
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Consideration to Mainte-
nance Stage (Inspection
Catwalk Applied in Jacket-
type Wharf)
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Fig. 2 Image of Remote-control Operation of Movable Loading/

Unloading Machinery

Fig. 4 Difference between Material Factor Approach and Load and Resistance

Factor Approach
Cohesive strength C~ Weight W Surcharge q

Shear resistance angle ¢

Partial factor method based on “material factor approach” where
each material or individual design parameter is multiplied by the
corresponding partial factor respectively

Shift to:

Partial factor method based on “load and resistance factor approach”
where each integrated value of various loads or resistance capacities is
multiplied by the corresponding load factor or resistance factor respectively

(Integrated resistance term calculated by intact design parameters (characteristic values))

(Integrated load term calculated by intact design parameter (characteristic values))

Fig. 6 Image of Persistent Breakwater in Tsunami-resistant Design
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Fig. 7 Examples of Structural Types of Living Creature Symbiosis-type

Port and Harbour Structures
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(Trang 5-6)

Cdc xu hwo'ng cong nghé méi nhdt trong két cdu
cdng (2) i

Bao dudng, nang cap va quan ly co sé ha
ting — Nghién ciru va phat trién cac
chwong trinh cia chinh phua & Nhat Ban

Tac gid Yozo Fujino
Giao su xuat sac YNU, dai hoc Quoc gia Yokohama

Gioi thiéu

Chuong trinh Thtic déy sang tao chién luoc lién bo
(SIP) ma Uy ban Khoa hoc, Cong nghé va Doi mai
(CSTI) dong vai tro chu dao da duoc thanh lap dé thuc
hién cac d6i méi cong ngh¢ khoa hoc. La mdt chuong
trinh lién bo va lién nganh, SIP s& dan dét trén nhiéu
linh vyec tir nghién ctru co ban dén thuong mai hoa/
cong nghiép hoa.

“Bao dudng co so ha tang, d6i méi va quan 1y (sau
day goi 12 “co so ha tang SIP”) 1a mot trong nhing ndi
dung hién dang dugc tap trung thyc hién cia chuong
trinh. Cac co so ha téng dan sy, vi du nhu duong,
dudng sit, cang, san bay dong vai trd quan trong trong
cudc song hang ngay cua chung ta va cac hoat dong
kinh té xa hoi. Tuy nhién, nhiéu cong trinh duoc xay
trong thoi ky phat trién kinh té cao. Khi cong trinh gia
di, yéu cdu bao dudng va chi phi stra chita ting 1én,
cung voi kha nang xuét hién tai nan nghiém trong trong
qué trinh khai thac tré thanh nhiing van dé xa hoi
nghiém trong. Chuong trinh ndy dat muc tiéu ngan
ngira tai nan, giam ganh ning bao dudng bang viéc xay
dung mot hé théng quéan 1y co sd ha tang sir dung cac
cong nghé thong tin va ré-bot tién tién nhat.

Khong giéng nhu cac san pham ché tao dai tra nhu
6-t6, may tinh xach tay, co s& ha ting 13 cac san pham
don 1¢ duoc thiét ké, thi cong, van hanh doc lap. Cac
diéu kién ban du cua cac cong trinh thay doi phu
thudc vao thoi gian va diéu kién xay dung. Két qua la
ngoai su khac nhau vé& moi truong str dung, tdc do hu
hong cong trinh ciing thay ddi. Mot s6 co so ha ting
duoc st dung trong vai chuc niam c6 thé xuat hién nguy
co xay ra tai nan cao do hu hong. Dé cho phép quéan 1y
bao dudng phong ngtra cho cong trinh ¢6 hi¢u qua va
dé thiét 1ap mot hé thong co so ha ting an toan va an
ninh, rt can c6 cac cong nghé co thé du doan chinh
xéc va str dung cac bién phap phu hop dé kiém tra chi
tiét s6 luong 16 céc co so ha tang doc 14p tai hién
truong. Ciing cAn phai giam thiéu tai nan va rui ro két
hop véi viéc kiém soat tai noi 1am viéc.

Véi viée quan 1y co s¢ ha tang do cac chinh quyén

dia phuong thuc hién, viéc gidm gia thanh 1a mot trong
nhung quan diém quan trong. Hién nay, céc co so ha
tang duoc xay dung & khip chau A, tuy nhién bao
dudng dang tro thanh mot van dé 16n. “Co so ha ting
SIP” hudng t6i viée gidi thi¢u cac cong nghé tién tién
méi trong pham vi cac cong nghé quan 1y co so ha ting.
Cac vi du déc trung nhu sau: h6 trg hodc thay thé cia
16-bdt trong diéu tra co s& ha tang, phat hién hu hong
tai hién truong bén trong cac két cau bé tong; diéu tra
cac cau, him bang cac cam bién di dong khong yéu cau
diéu khién giao thong; cac cong nghé phat hién theo
khong gian cac hu hong/bién dang cia cac dé séng, dép,
cang; cong ngh¢ danh gia hu hong bé tong ¢6 d6 chinh
X4c cao; phat trién cac vt liéu sira chita bén viing siéu
cao; cong nghé quéan 1y co s ha tang hidu qua ding xir
1y dir 1i€u 16n; va tri tu¢ nhan tao.

Kho tang co s& ha tang cua Nhat Ban duoc udce tinh
vuot 800 ty yén. Céc co so ha ting phuc vu trong nhiéu
thap ky. Trach nhiém cuia chiing ta véi tuong lai 1a tao
ra mdt nén tang thong tin co s& ha tang va dam bao co
s& ha tang c6 thé dugc st dung an toan véi chi phi bao
dudng nho nhét danh cho thé hé tuong lai. Muc tiéu
clia “co so ha tang SIP” 1a thiét 1ap hé thong va chiing
t6i s& lam viée nd lyc dé dat t6i didu nay.

Gi6i thiéu

O Nhat Ban, bén canh céc co sé ha tﬁng ¢6 tudi tho
16n, nguy co khan cip do tai nan nghiém trong vi du
nhu tai nan him Sasago ndm 2012 va ting chi phi bao
dudng, stra chira cong trinh 13 nhirng van d& quan tam.
Quan ly co' s¢ ha tang hé thdng sir dung céc cong nghé
moi 1a rit can thiét cho ca viéc ngin ngira tai nan dwa
trén hé thong bao dudng ngin ngua va giam thiéu chi
phi vong doi cua cdc co s6 ha tang dudi cac diédu kién
nén tang tai chinh chit ché va suy giam sb lugng ky su
lanh nghé. Cuy thé 1 cac c6ng nghé str dung ICRT tién
tién nhat thé gi¢i duoc du doan sé tao ra cac co hoi
thuong mai méi trong thi truong quéan 1y co sé ha tang
sin c6 va tao ra cac co hoi mo rong kinh doanh trong
cac nude chau A cung ddi mit voi cac van dé tuong tu.

Dé dat t6i diéu nay, chiing t6i s& nang cao chit
lwong bao dudng bing bién phép bao dudng ngan ngira
chi phi thap, kéo dai sy can thiét dap ung yéu cau bao
dudng co so ha tang véi cac hat giéng phat trién cong
ngh¢, phat trién cac cong nghé méi trd nén hap dan
hon ¢6 thé st dung tai hién truong. Nho d6, chiing t6i
dat muc tiéu céng hién cho viéc tai sinh khu vuc, dam
bao cac co s ha tﬁng ndi dia quan trong co6 chét lugng
cao va dam bao cac hoat dong kinh té khu vuc da dang.
Ngoai ra, chiing t6i s€ tao ra mot thi truong bdo dudng
hap dan va phét trién, xdy dung co s¢ cho viéc mé rong ra



nudce ngoai da trén cac vi du thanh cong trong khu vyc.
Hinh 1: Nghién ctru va phat trién SIP cho céc cong
nghé bao dudng, sta chita va quan 1y co so ha tang

(Chii y: Vi tdc gia van dang tiép tuc kiém tra lai ndi
dung cua bai bao, chung toi xin moi doc gia doc noi
dung cuoi cung trong phién ban tieng Anh).



Yozo Fujino: After receiving the Ph. D from the University of Wa-
terloo, Canada, he became Assoc. Professor in 1982 and Profes-
sor in 1990 of the Faculty of Engineering, the University of Tokyo.
He assumed his current position as Distinguished YNU Professor
of the Institute of Advanced Science, Yokohama National Univer-
sity in 2014. He received the Japan Academy Prize in 2019. He
serves as the Program Director of the Cross-Ministerial Strategic
Innovation Promotion Program (SIP) of the Cabinet Office.

Fig. 2 SIP Research and Development for Infrastructure Maintenance, Renovation, and
Management Technologies

(1) Inspection, Monitoring . B
and Diagnostics Technologies (2) Structural Materials, Deterioration

Mechanisms, Repairs, and Reinforcement Technologies

X-rays, Neutron beam, Lasers, Microwaves, Near-Infrared ohi . "
. ) g ot Establishing a structural material research center, maintenance
, Spectroscvopy, Elgctromagnetlcs, Acoustics, etc. technologies, luminescent materials, new thermal spray materials,
Public Works Research Institute, National Institute for Land Infrastructure Management, ultra-durable concrete
PDCEN, Japan, AIST, Tsukuba Technology, Alcoetta Technology, Pacific Consultants, o o
Shutoko Engineering, Okayama University, Gifu University, NIMS, AIST, Osaka Prefecture University, Okayama University
Tokyo University of Agriculture and Technology

(5) Asset Management Technologies

Infrastructure Regional Governments
Roads, railways, harbors, airports, Implementation of road infrastructure management cycles in Private Technology Development
irrigation facilities, water supply Japan and overseas; mechanisms for concrete bridge deterioration; ~ Contracts, Bids ) N
(underground structures), asset management for irrigation facilities and harbor structures Cooperation with Regional Universities
river embankment, Overseas Expansion
embankment slopes, dams University of Tokyo, Kyoto University, Tokyo Institute of Technology,

Kanazawa University, NARO, PARI

(4) Rohotics Technologies
Adjustable girders, flexible guide frame, flight robotics,

(3) Information and Communications Technologies

semi-submerged unmanned construction Road and bridge screening technologies, freeway sensing data
’ . . . processing, storage, analysis technologies, optimization of
Shibaura Institute of Technology, Tohoku University, Waseda University, wireless communications
Meijo University, Kyoto University, Association of Unmanned Construction Technology, . . )
HiBot, NEC, Fujitsu, Public Works Research Institute, Ministry of Land, National ",‘\IS#FUB?PNTI”LW"‘SUPS' NE)H(.(%O E?St Japan,
Infrastructure, Transport and Tourism , JIF Techno ocience, nitachi

*Infrastructure Operations and Management Overview (participating organizations as of November 13, 2014

Fig. 3 Drones Being Developed in SIP for Inspection of Fig. 4 Bridge Corrosion Investigation Using ELECT
Bridge Girders and Piers
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(Trang 7-8)

Cdc xu hwo'ng cong nghé méi nhdt trong két cdu
cing (3)

SIP Bao dudng, ning cip va quan Iy co
sé ha ting

— Phit trién Hé thong quan 1y vong doi
cho cac cong trinh ciang: Khuén khd tich
hop tir kiém tra dén danh gia

Tac gia Ema Kato
Vién nghién cuu Cang va san bay

SIP (Chwong trinh Thic diy sang tao chién lwoc
lién bd) va hé thong LCM cho cac cong trinh cing

Pé thuc hién bao dudng chién lugc cho céac cong
trinh cang, tac gia dang thuc hién cac kiém tra dé thiét
1ap hé thong quan 1y vong doi (LCM) cho cac cong
trinh nhu thé hién trong Hinh 1 va nang cao cac cong
nghé co ban c6 lién quan. Hé thdng LCM c6 hai myc
tiéu chinh: dam bdao thuc hién hop giac giira cac giai
doan lién tiép trong quy hoach, thiét ké, thi cong, bao
dudng, pha d& va lam mdi cac cong trinh cang; nang
cao cac cong nghé co ban nhu diéu tra, chin doan, du
doan, danh gia va stra chita trong giai doan bao dudng
cac cong trinh cang.

Tac gia cam két thuc ddy mot dy an nghién ciru
trong nam tai chinh 2014-2018 mang tén “Phat trién hé
thdng quan 1y vong doi dy 4n cho cac cong trinh cang:
khu6n kh tich hop tir diéu tra dén danh gia” dé kiém
tra cac cong nghé didu tra va danh gia va phuong phap
quan 1y danh gia cho cac tru. Mot trong cac két qua thu
duoc cua du an nghién ctru nay 1a hai cong ngh¢: cam
bién PTC 1a cam bién quan tric dé bao vé chong an
mon 16p phu dau moé ding cho céac két cau thép trong
cang; va SAMSWING Ia méot hé théng diéu tra st dung
quan tric tir xa bang cam bién.

Hinh 1: Hé thong quan 1y vong doi du an cho cac cong
trinh cang

Cam bién PTC (Cong ty TNHH Bio vé chng in
mon Nakabohtec)

Viéc diéu tra va chan doan bao vé chong dn mon 16p
phit ddu mé van phu thugc vao cac quan sat bing mat
thuong trén 16p vo va cac vat liéu bao vé dé ¢ dinh
16p vo bao vé cho cac két cau phu bang thép. Khi quan
sat thiy cac bién dang trén cac phan nay, bé mat thep
duoc quan sat tryc tiép sau khi loai bo ting phan 16p
vo chong an mon. Trong nghién ctru nay phat trién mot
phuong phap danh gia dinh lugong sy lam viéc ctia bién
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phap bao vé chéng dn mon 16p pha diu mo sir dung
cam bién PTC. Ngoai ra, ngudng bao dudng (dong
dién tich Ity 0,018 A. hr) duogc dat ra dé kiém tra sy hu
hai cia 16p bao vé chong an mon. (Tham khao Hinh 2).

Hinh 2: Giéi thiéu cam bién PTC

SAMSWING (Téng cong ty Toa)

SAMSWING (hé thong cam bién tro giup bao
dudng v6i cong nghé thong tin) 1a mot hé thdng bao
dudng mo cac théng sé cam bién cho ngudi dung (cac
t6 chirc xdy dung va quan ly hanh chinh cang, cac k¥
su chuyén nghiép) trén mot trang web. Hé théng dugc
Tong cong ty Toa phat trién tir nam 2004.
SAMSWING c6 hai ddc trung dudi dang hoat dong:
mot hoat dong ty dong glii canh bao dén nguoi dung
khi cam bién phét hién ra bat thuong, va mot hoat dong
chi dinh véi mot nhan xét trén trang web cac két qua
danh gia bat thuong do cac k§ su chuyén nghiép thuc
hién va céc bién phap can ap dung.

Trong nghién ctru ndy, hé théng SAMSWING sin
¢6 duoc cai tién dé co thé ap dung cho hé thong nang
cip ¢ 4 kiéu cam bién danh gia do bén cua bé tong cdt
thép, hai kiéu cam bién khang dinh diéu kién bao vé
chbng dn mon cuia cac coc dng thép (mot trong hai cam
bién 14 cam bién PTC da nhac dén ¢ phan trén) va mot
cam bién do dac moi truong (nhiét d, do 4m, chiéu
cao séng, van toc, v.v...) (Tham khao Hinh 3).

Hinh 3: Gié6i thitu SAMSWING

Thiic diy cac cong nghé kiém tra tién tién

bé tuyén truyén Va thlet 1ap chic chan nhung cong
nghé kiém tra tién tién, can phai cung cb mot nén tang
gi6i thiu cac cac cong nghé nay dong thoi xét t6i cac
dic trung ctia hé théng bao dudng da co cho cac cong
trinh cang. Véi myc tiéu nay, ching toi dang c6 gang
phan anh céc cong nghé kiém tra trong Huéng dan
kiém tra va chan doan cac cong trinh cang (stra doi
ting phan vao thang 6/2018), S6 tay bao dudng cac
coOng trinh cang (giam sat vao thang 6/2018) va cac
huéng din bao dudng khac dugc Vu Cang ciia Bo Dat
dai, Co s& ha tﬁng, Giao théng va Du lich xuét ban va
giam sat. Nhimg n6 lyc khac dang dugc thic day dé
tuyén truyen ve cac cong nghé mai tai khoa dao tao
toan quoc va hop mat giang bai cho cac nhan vién theo
chi thi truc tiép cua bd va cac co quan quan 1y cang.

Trong lic dé, cac huéng dan bao dudng dé cap &
trén ciing dugc chuan bi bang cach gia dinh ap dung
cho céc cong trinh cang dang hoat ddng tai cac khu vuc
rong 16n & Nhat Ban. Chung chi chi ra cac ké hoach



bao dudng tiéu chuén can cho bao dudng hoat dong
clia ting cong trinh va cac tidu chuan cong nghé lién
quan dén cac bién phap kiém tra, chdn doan va bao
dudng.

Dé van hanh cac cong trinh cang trong thyc tién,
can phai thyuc hién ké hoach bao dudng xét ti ké
hoach dich vy, cac diéu kién vi tri, cac vat ligu két cau
sir dung va cac diéu kién xdy dung riéng cua timng cong
trinh dé ké hoach 1am viéc c6 thé sin sang trién khai.
Khi thyc hién, yéu cau it chi phi va nhan cong cang t6t.
Dé dat dén cac muc tidu nay, can dic biét thyuc hién két
hop cac cong viéc gitlra cac giai doan riéng cia quy
hoach, thiét ké, thi cong va bao dudng cac cong trinh
cang s€ duoc xay dung trong tuong lai.
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Ema Kato: After graduating from the School of Engineering of the Tokyo Institute
of Technology in 1997 and receiving the degree of Ph. D from the University of
Tokyo in 2002, she entered the Port and Airport Research Institute (PARI). She
served as chief researcher at PARI’s Life Cycle Management Research Center in
2007 and assumed her current position as group leader at PARI’'s Structural Engi-
neering Department in 2013. Her specialization is concrete engineering.

Fig. 1 Life-Cycle Management System for Port and Harbor Facilities"
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Fig. 2 PTC Sensor and Petrolatum Lining System
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Fig. 3 Outline of SAMSWING
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(Trang 9-11)

Cdc xu hwong cong nghé mo1 nhdt trong két ciu
cing (4) )

Nghién ctru gigi thiéu coc ong thép cho
cac mong coc & Pong Nam A

Tac gia Yoshiaki Kikuchi
Gido su dai hoc Khoa hoc Tokyo

Gioi thi¢u

Céc coc bé tong dugc st dung nhiéu lam coc nén
moéng & cac nude Dong Nam A. Tuy nhién, khi xe dén
kha ning sir dung dé dang cua coc duong kinh 16n,
chiéu dai 16n, xét &én dén an mon coc bé tong ding
cho cac khu vyc cang va sy du thtra cuong do udn cua
coc dung cho cac try, thz"iy rﬁng viéc st dung coc 6ng
thép s& phat trién trong twong lai & cac nudc Dong

Nam A.

Trong nghién ctru nay, muc tiéu chinh dugc dit ra

hudng dén ba pham vi:

e So sanh cac phuong phap danh gia kha nang chiu ubn
théng ding cua coc duoc st dung 6 Nhat Ban, My va
cac nudc chau Au. Cac phuong phap nay ciing dugc
ap dung cho cac cac nudc Pong Nam A;

e Kiém tra co ché kha nang chiu tai & mili coc cua cac
coc dng thép ma;

e Hiéu biét vé cac didu kién thiét ké va thi cong & cac
nuéc Pong Nam A lién quan dén cach thirc danh gia
kha néng chiu tai cia coc.

Noi dung nghién ciru

Bang 1 so sanh cac phuong trinh danh gia kha nang
chiu tai tinh dic trung duoc ap dung dé udce tinh stc
khang doc truc cua coc. Thong thuong kha nang chiu
tai ctia coc duoc kiém tra bang cach chia thanh phan
stc khang cia coc thanh suc khang thanh bén va stic
khang miii coc, sau do diéu kién nén dugc kiém tra
béng cach chia nén thanh nén dit cat va nén dat dinh
két. Theo @0, dudi cac diéu kién nay, d& dang thuc hién
so sanh cac phuong phap tinh toan kha nang chiu tai
clia coc clia cac nude khac nhau. Trong cac didu kién
nay, sy khac nhau cac phuong phap tinh toan sirc
khang mili coc trén nén dat cat thuong anh huong 16n
dén két qua tinh toan kha nang chiu tai cia coc da duogc
kiém tra.

Trong khi cac phuong phap tinh toan strc khang miii
coc trén dat cat cia My (USACE: Quan doan K§ su
M¥) va cac nude chau Au (EC7: Eurocode 7) 1a cac
phuong phap 1y thuyét thi phwong phap cua Nhat Ban
(JSPH: Tiéu chuén k¥ thuét va chu giai cho cac céng

15

trinh cang & Nhat Ban) 1a phuong phap thuc nghiém.
Tuy nhién, nhu trinh bay trong Hinh 1, cac hé sb ste
khang ap dung theo M§ va cac nude chau Au cao gip
hai 1an cic truong hop khéc khi cac goc ma sat trong
16n, nén khong thé noi rang cac phuong phap 1y thuyét
khong tét hon cac phuong phap khéc.

Xem xe cac phuong phap tinh todn kha nang chiu
tai cia miii coc, phuong phéap dua trén 1y thuyét mo
rong khoang coc ciing duoc biét dén va phuong trinh
cua Yasufuku duoc dua ra nhu sau.

(Phwong trinh: Tham khdo phién ban tiéng Anh)

Hinh 2 thé hién sy so sanh giita bon gia tri tinh toan
ctia kha nang chiu tai miii coc trén dat cat bang cong
thirc trong JSPH, USACE va EC7 va dya trén 1y thuyét
m¢ rong khoang coc. Trong hinh v&, géc ma sat trong
1a thong sb can thiét dé tinh toan hé so strc khang, gia
tri tinh toan theo phuong phap Nhat Ban (phuong phap
JSPH dé tinh toan goc khang cat dung gia tri N). Theo
két qua so sanh, gia tri strc khang tinh theo cong thirc
EC7 ¢6 xu hudng tang cao, con gia tri tinh toan theo
cong thirc JSPH ¢6 xu huéng khong thay doi theo
chiéu sau.

Hon nita, Hinh 3 thé hién so sanh gitra céc gia tri
stuc khang miii coc tinh toan va do dac. Co thé hiéu
dugc tir Hinh 3(a), cong thire EC7 cho két qua cao con
cong thire JSPH hoic 1y thuyét mo rong khoang coc
cho gia tri chinh x4c. Tuy nhién, tir Hinh 3(b), khi
duong kinh coc vuot qua 1000mm thi gia tri do dugc
khé nho so voi gia tri tinh todn, va hiéu tng bit kin dat
ting phan bén trong coc dng trd nén rd rang.

Tu cac két qua so sanh trén, viéc kiém tra mot
phuong phap hop 1y hon dé tinh toan sirc khang miii
coc cho cac coc miii hé gidng nhu coc dng thép 1a can
thiét. Strc khang miii ctia coc miii hd' Ropen s& duroc biéu
dién bang tong sirc khang miii R, ctia phan coc that va
lirc ma sat Ry gita bé mit coc va dit bén trong coc
(Hinh 4). Trong truong hop nay, cach danh gia chinh
xac Rp tro thanh van dé quan trong nhat. Khi 4p dung
gia thiét cia Yamahara, ap luc dat thang dimg s, bén
trong coc & phan rdi ra chia cho khoang cach x tir miii
coc ti truc thang dimg & trang thai khi déng coc cho
dén z duoc biéu dién theo phuong trinh sau déy.

(Phuwong trinh: Tham khdo phién ban tiéng Anh)

Trong phuong trinh ndy, van dé kho khan nhét 1a
chua biét gid tri uKs. Vi vy, can phai xac dinh gia tri
thong qua thuyc nghiém. Thyc nghiém duoc dién ra khi
xuyén coc voi duong kinh ngoai 50mm va chiéu day



vach 2, 3 va 4mm vao nén dit cat kho (ty trong tuong
d6i Dr=80%).

Theo két qua thuc nghiém, gia tri pK; bén trong coc
khi xuyén 100mm dugc tinh toan nhu trong Hinh 5. T
két qua thyc nghiém nhan thiy c6 hai xu hudéng gia tri
ctia pKp: gan mii coc gia tri pKy16n va xa miii coc gia
tri uKy nho. D(‘Sng thoi, pKiy khong thay doi phu thude
vao chiéu day vach coc. Ngoai ra, vi hé s6 ma sat p 1ay
gia tri khoang 0,5 nén thdy rang Ky ¢ khu virc xung
quanh miii coc c6 gia tri khoang 7-10. Trong tuong lai,
chung t6i sé& tién hanh cac thuc nghiém thay ddi duong
kinh coc va ty trong ctia dat nén dé kiém tra su anh
hudng dén K.

Céac khao sat duoc tién hanh cho 8 du 4n nén mong
coc dng & 6 nudce trong khu vuc Pong Nam A. Cac
cong trinh cang cua 8 du an nay déu co tru. Cac tiéu
chudn 4p dung d¢ tinh toan kha ning chiu tai ciia coc la
tiéu chuan Anh, 2 cong thirc trong tiéu chuan API va
Tiéu chuin Ky thuat cua Nhat Ban (JSPH), 1 cong thuc
ctia Quan doan Ky su My. Ly do s lugng cac tiéu
chuan khéng trung khop véi s6 luong cac du an 1a vi
cung ap dung JSPH va tiéu chuin Anh cho mét du an.

Bang 2 trinh bay céac diéu kién nén mong va thi
nghiém tai trong p dung. Trong 8 du 4n, nhiéu thi
nghiém chét tai dong dugc thuc hién. Ngoai ra, cac thi
nghiém chét tai tinh hodc nhanh cling dugc thyuc hién
cho hau hét cac du an. Diéu kién dt nén tdt hay x4au
khong thuc sy anh hudng dén viéc co tién hanh thi
nghiém chat tai hay khong. Xem xét cac thi nghiém
chat tai tinh, thi nghiém duoc thyc hién phu hop voi
yéu cau khang dinh kha ning chiu tai cia coc 16n gap
hai 1an tai trong tac dung. Chi c6 mét du an co thiét ké
stra d6i theo két qua thi nghiém chat tai. Cu thé 14 cac
thi nghiém chét tai dugc thyuc hién dé khéng dinh su
dung dén cia thiét ké.

Ngoai ra, mdt thi nghiém chét tai duge thuc hién dé
kiém soat chiéu sau dong coc. Khi d6, ap dung cong
thirc Hiley sira di cho mdi vi tri coc nhu sau: khi bt
dau déng coc, thyc hién dong thoi thi nghiém chét tai
tinh (nhanh) va chét tai dong, cac két qua thi nghiém 1a
tuong (mg v6i cong thirc Hiley dé sira dbi lai cong thuc
kiém soat chiéu sau dong coc. Sau do, thuc hién thi
nghiém chat tai dong cho khoang 20% tong s6 coc
dong, va cong tac dong coc dugc thuc hién cung luc
voi viée khéng dinh kha nang chiu tai cia coc c6 dam
bao hay khong. Hé thdng déng coc duogc thyuc hién &
hau hét cac nudc.

Khi str dung coc c¢6 duong kinh 16n, cAn xem xét
cép do bit dat bén trong cQc 6ng m¢ s€ anh hudng lon
tinh toan vé kha nang chiu tai ctia coc. Vi thé, can phai
dua ra mot phuong phap c6 thé tinh toan chinh xac kha
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nang chiu tai cia coc miii hé dé coc ong thép co thé ap
dung dé dang ¢ cac nudéc Pong Nam A.

Béng 1: So sanh céac phuong trinh tinh toan kha nang
chiu tai tinh ctia coc dng thép cuia cac nude

Hinh 1: So sanh hé s kha ning chiu tai giita cong thic
cua Eurocode 7 va cua Quan doan K¥ su M¥ (ca gid tri
gidi han trén USACE-U va gia tri gidi han dudi
USACE-L dugc chi ra trong cong thirc ctia Quan doan
Ky su M§

Hinh 2: So sanh két qua tinh toan kha ning chiu tai miii
coc khi gia tri cia dét nén N=50

Hinh 3: So sanh giira gi4 tri strc khang miii coc do dac
va tinh toan

Hinh 4: Stc khang mili coc cia coc mili ho

Hinh 5: Gié tri 4K}, tinh toan theo phuong doc tryuc cia
coc

Bang 2: Diéu kién dat nén va cic thi nghiém chat tai
thuc hién

Két luan
Tir nghién ctru ny rat ra dugc cac két luan sau day:

e Khi str dung coc 6ng thép c6 dudng kinh tir 1000mm
tr& xudng, phuong phap Nhat Ban (JSPH) va ly
thuyét mé rong khoang coc c6 thé tinh toan chinh xac
kha nang chiu tai mili coc ngay ca khi khong xét téi
cip d6 bit dat & mili coc, phuong phap néu trong
Eurocode 7 ¢6 xu hudng cho gia tri kha nang chiu tai
cua miii coc lon. Mat khac, khi st dung coc ¢6 duong
kinh tir 1000mm tré 1én, khi khong xe dén cép do bit
dat miii coc thi khong thé danh gia chinh xac kha
nang chiu tai cta coc.

e Do d0, khi kiém tra kha nang chiu tai ciia coc miii ho,
can phai kiém tra co ché biéu thi luc ma sat thanh bén
phia trong cua coc. Viée kiém tra trong nghién ctru
nay ap dung triét Iy ctua Yarnahara Tuy nhién, trong
truong hop tuan theo triét Iy nay thi cin xem xe dén
thuc té hé sb ap luc dat phia trong coc thay d6i doc
theo truc doc ctia coc. Theo d6, can phai kiém tra
trong tuong lai.

e Theo két qua diéu tra cac truong hop st dung coc
dng thép & cac nude Dong Nam A, céc tiéu chuin
thiét ké ctia chau Au, My va Nhat Ban dugc 4p dung.
Ngoai ra, viéc két hop dp dung nhiéu thi nghiém chat
tai khac nhau dugc thuc hién dé khang dinh thiét ké
va thuc hién kiém soat cong tac dong coc. Nham thac
déy viéc ap dung coc dng thép & cac nudc Dong Nam
A, cin c6 mot phuong phép cho phép tinh toan chinh
xéc kha ning chiu tai cta ciia coc 6ng thep co duong
kinh 16n.
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Table 1 International Comparison of Static Bearing Capacity Estimation
Equations for Steel Pipe Piles

Technical Standards and Eurocode 7 | US Army Corps
Commentaries for Port and (EC7) of Engineers
Harbor Facilities in Japan (JSPH) (USACE)
Toe resistance
300N NgsO'v Nyo'y
Sandy soil | 9» (KN/m?) w -
ground | Shaft resistance , ,
ge (KN/m?2) 2N Ks;a'v tan 0 Ksa'v tan 0
Toe resistance
6cy 9c, + 'y 9c.
Cohesive gp (kN/m?) °
soil ground | Shaft resistance @ 67 ac
gs (KN/m2) " Y “

Notes

N: SPT-N value; c,: shear strength of the ground; Nq: bearing capacity coefficient; o'\: effective
over burden pressure; Ks: earth pressure coefficient; a: adhesion factor; &: shaft friction angle
between pile and ground

Fig. 1 Comparison of Bearing Capacity = Fig. 2 Comparison of Estimation

Coefficients between Eurocode 7 Results for Pile Toe Bearing
and US Army Corps of Engineers Capacity in the Case of N Value
(Both upper limit value USACE-U and of Ground=50

lower limit value USACE-L are specified
in US Army Corps of Engineers)
200 - - : :

Unit bearing capacity q (kN/m?)
00 10000 20000 30000 40000
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Fig. 3 Comparison between Measured Pile Toe Resistance and
Calculated Pile Toe Resistance

Pile toe resistance per unit area (kN/m?)

Pile toe resistance per unit area (kN/m?)
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(a) Pile diameter: 1,000 mm or lower

Fig. 5 Estimated pK, along Pile Axial
Direction (z=100 mm)
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(b) Pile diameter: More than 1,000 mm

Table 2 Ground Conditions and Loading Tests Applied

Project Loading tests applied
AR Static loading Rapid loading Dynamic Ground condition
test test loading test

1 O O Solid cohesive soil

2 O Good

3 O O Bad

4 @) @) @ Cohesive soil

5 O O Soft

6 O @) Sandy soil

7 O O Sandy soil

8 O O Hard cohesive soil/Soft rock
Note: O: Plural tests, O: Singular test
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Fig. 4 Pile Toe Resistance of
Open-ended Piles
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(Trang 12-14)

Cdc xu hwong cong nghé mo1 nhdt trong két ciu
cing (5)

Panh gia do bén dai han cia cac vt liéu
xdy dung kim loai khac nhau bang thi
nghiém phoi & Okinotorishima va
Suruga Ba

Tac gid Tomonori Tomiyama
Vién nghién ctru Céc cong trinh cong cong

Okinotorishima, mot dao san hd vong ¢ mili cuc
nam cta Nhat Ban nim trong khu vuc nhiét doi co
khong chi nhiét 6, do am, burc xa mat troi ma cac
dong thiy triéu va chiéu cao séng déu cao. Hon nita,
dao con chiu thudng xuyén cia hién twong ban nudc
bién. Vi véy, ddy 1a mot moi trudng dn mon khic
nghiét hon ca khu vuc bién trong lyc dia Nhat Ban.

Dé phat trién cong nghé chéng dn mon danh cho cac
két cu thep n oai khoi va danh gia d6 bén dai han ciia
chung, Vién nghién ctru Cac cong trinh cong cong va
Lién doan Thep N 4t Ban cung hop tac tién hanh cac
thi nghiém phoi ngoai khong khi ¢ ngoai khoi cho cac
vat liéu xay dung kim loai trong hon 19,5 nam &
Okinotorishima (Hinh 1). Cuing lic, dé hiéu vé d6 bén
dai han ctia cac vat li€u nay tai mét khu vuc bién gén
luc dia, cac thi nghiém mai ngoai khong khi ¢ ngoai
khoi ciing dugc tién hanh trong hon 24 nim tai Khoa
nghién ctru K§ thuét Bién & vinh Suruga (Hinh 1), ldp
dat cao 250m phia trén vinh Yaizu, quan Shizuoka.
Trong bai béo nay, cac két qua thi nghiém phoi trong
hai méi trudng d&n mon khac nhau dugc so sanh va
nghién ctru.

Hinh 1: Toan canh khu vuc thi nghiém phoi

Cac phuwong phap thi nghiém phoi

O ca hai vi tri thi nghiém, co tong cong 28 loai vat
liéu phan theo nhom tir A dén D duoc phoi (Bang 1).
Céc mau thi nghiém hinh tdm c6 kich thudc
210x30~75mm c6 chiéu day 1,2 ¢én 9mm dugc chuén
bi. Cac mau thi nghiém duoc phoi theo goc 5° (60°)
dung céc gia phoi hudng vé phia Nam c6 chiéu cao
cach mat bién 15m (13m) (gia tri trong ngodc 1a ctia thi
nghi¢m phoi tai vinh Suruga). Bang 2 trinh bay cac
diéu kién moi trudong chinh & ca hai vi tri thi nghiém,
va Bang 3 thé hién céc hang muc diéu tra theo vat liéu.

Bang 1: Danh sich cac mau thi nghiém st dung trong
thi nghiém phoi
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Béng 2: Céc diéu kién méi truong chinh & céc vi tri thi
nghiém phoi (tlen hanh thi nghiém phoi: khu vuc ngoai
khong khi bién)

Bang 3: Cac hang muc diéu tra chinh trong cac thi
nghiém phoi

Cic két qua thi nghiém phoi va nghién ciru
e Thép cac-bon thuwong (Nhém A)

Sau thi nghiém phoi, phat hién thdy an mon rd trén
bé mit ctia nhiéu mau thi nghiém & Okinotorishima,
nhung khong thay hién tuong ndy tai vinh Suruga. Hon
nira, khi tinh toan t6c do an mon sir dung mat mat an
mon sau khi phoi, thi tdc d6 an mon tai Okinotorishima
l1a 0,18mm/a con tai vinh Suruga la 0,015mm/a c6
nghia 1a tc d6 an mon tai Okinotorishima cao gip
khoang 12 1an so vdi tai Suruga.

o Thép khong ri (Nhém B)

Tai vinh Suruga, &n mon 1o nhe xuit hién va an
mon nirt k& xuét hién tai khe ho giita 10p rira cach ly va
mau thir v6i cac mau thir ngoai trir B-07 ca hai déu
dugc danh gia 1a khong bi mat mat dang ké do an mon.
Trong luc d6, tai Okinotorishima, &n mon o nhe va an
mon nirt k& xut hién tai tit ca cac loai thép khong ri,
diéu nay cho thdy xu hudng chiéu sau an mon 16n hon
0 voi tai vinh Suruga.

Chiéu sdu an mon 16 tdi da & cic mat cit tong quat
clia tit ca cac mau thir va chidu sau an mon nit k& toi
da tai khe ho giita mau va 16p rira duge bd tri bang s6
tuong duong strc khang r6 (PREN:
[Cr(%)]+[3.3%Mo(%)]+[16XN(%)]), va nhan thay rang
¢6 mdi trong quan nhe gitra chiéu sau an mon rd tdi da
hodc chiéu sdu an mon nut k& t6i da va PREN (Hinh 2
va 3).

Theo céc két qua bd tri & vinh Suruga, khi PREN
khong nho hon 30, ca chiéu sau an mon rd t6i da va
chiéu sau an mon nirt k& t6i da déu khong vuot qua 100
pm. Trong khi d9, tai Okinotorishima, khi PREN
khong nho hon 30, chiéu sau dn mon rd t6i da & mat cat
téng quat khéng viot qua 100 pm giéng nhu ¢ vinh
Suruga, nhung khi PREN béng tir 40 trd 18n, chiéu siu
an mon nut k& toi da khong vuot qua 100 pm.

Vi sy khac nhau giita chiéu siu an mon rd tdi da &
vinh Suruga va ¢ Okinotorishima 13 khong dang ké,
chiéu sdu an mon nit k& t6i da & Okinotorishima rd
rang cao hon ¢ vinh Suruga. Ly do cua cac hién tuong
nay c6 thé 1a do nhiét do trung binh cao hon 13 11°C va
thoi gian w6t dai hon & Okinotorishima so voi ¢ vinh
Suruga.

Hinh 2: M6i quan hé gifta chiéu siu &n mon 6 toi da



tai mit cat tong quat va PREN cua thép khong ri

Hinh 3: Mdi quan hé giita chiéu sdu dn mon nit k& toi
da tai khe hé gilta mau thir va 16p rira va va PREN cua
thép khong ri

¢ Kim loai mau (Nhém C)

Khoéng phat hién thiy an mon rd & mat cit téng quat
va an mon nut k& tai khe hé gitra mau thir va 16p rira
trén titan nguyén chat (C-01) & ca hai vi tri. V6i dong
(C-02) va hop kim nhom (C-03), khong phat hién thay
mét mat khoi luong do &n mon nhung van tim thdy an
mon 16 O mat cit tong quat va an mon nut k& tai khe ho
giita mau thir va 16p rira. Khong thé hiéu duoc rd rang
xu hudng sai khac vé cip do giita an mon rd va in mon
nut k& xuat hién do cac mdi trudng dn mon khac nhau.

e Cac tim thép boc va phii (Nhém D)
—Lép phu kim loai

Khi quan sat thay su hinh thanh cic san pham an
mon trén tdm thép khong ri ma nhom (D-01) & ca hai
vi tri thi nghiém, 16p phu nhom van con, do do c6 thé
thdy tAm hoat dong chong an mon ngay ca khi hoan
thanh thi nghiém phoi (Hinh 4(a)). Trong lic do, 16p
phu & tAm thép ma kém nhung noéng (D-02) van con
trong thi nghiém phoi tai vinh Suruga, con trong thi
nghiém phoi tai Okinotorishima thi hoan toan bién mat
(Hinh 4(b)).

V6i tam thép phun hop kim nhom kém (D-03) va
tam phun nhém (D-04), quan sat thiy duoc sy hinh
thanh cac san phdm an mon, 16p phun van con, do d6
hai tdm van hoat dong chdng an mon ngay ca khi hoan
thanh thi nghiém phoi (Hinh 4(c) va (d)). Chiéu day
mang ctia tim thép phun hop kim nhom kém sau khi
phoi tang 1én so véi chiéu day trude khi phoi do co sy
hinh thanh cac san phdm an mon. Cap d ting tai vinh
Suruga cao hon tai Okinotorishima. Tuong tu, chiéu
day mang cia tam thep ph nh6m tang khi phoi, nhung
su khac nhau vé ting chiéu day mang ctia hai vi tri 1a
khong 10 rét.

—Lép phii polymer va I6p phii cong suit cao

O ca hai vi tri thi nghiém, tim thép phu
polyethylene (D-05) cho thdy rd rét hién tugng bong
troc 16p phu polyethylene khoi canh tam do chét lugng
bén trong cua cac vét li€u han canh, do do tam bi loai
khoi muyc tiéu danh gia. O cac tim thép boc / phu
polymer (D6 dén D10), 16p boc / phi van con trén toan
bd tAm. Khi stre khang cach ly (suat dién tré khéi) cia
16p boc / phu thap do phoi, strc khang cach ly ¢6 gia tri
tir 10'°Q/cm trd 1én — gid tri ghi chép khong xuat hién
an mon & vat lidu thep udi 16p pht - & ca hai vi tri thi
nghiém va o timg loai vét liéu thep, do 6 coi nhu hoat
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d6ng chdng an mon dwgc dam bao ngay ca khi hoan
thanh céc thi nghiém phoi (Hinh 5). Vi stic khang cach
ly gidm do phoi tai Okinotorishima la 16n hon tai vinh
Suruga, gia dinh rang Okinotorishima 1a mi truong
khic nghiét hon gy hu hong cac 16p boc / phu.

Tam thép boc polyurethane c6 gia tri mat mat mang
trung binh hang ndm cao nhat (sai I&ch giira chiéu day
mang trude va sau khi phoi chia cho s6 nam phoi), va
mat mat tai Okinotorishima cao gip 1,5 lan tai vinh
Sumga gan trung Vi ty s6 birc xa mat troi 1a 1,3 (Hinh
6). O mdi loai tim thép boc va phu, mét mat tai
Okinotorishima 1 nhiéu hon tai vinh Suruga, nhung
theo cac két qua thi nghiém, chi co cac tim thép boc
nhwa epoxy / acrylic silicone ¢ mat mat mang 16n hon
¢ vinh Suruga so v6i & Okinotorishima.

Hinh 4: Anh SEM ctia cac mit cit tim thép boc kim
loai

Hinh 5: Stic khang cach ly (suét dién tré khéi) cua 16p
phu polymer va boc hiéu suét cao

Hinh 6: M4t mat chleu day mang cua 16p boc va phu
polyer (bang duéi: tong sé mat mat & timg vi trf)

Cic két qua thi nghi¢m phoi hiru ich

Céc thi nghiém phoi ngoai khong khi ngoai khoi
dugc tién hanh tai hai vi tri c6 moi truong an mon khac
nhau, va thdy rang ngay ca tir két qua thi nghiém vé toc
dd an mon cua thép cac-bon thong thuong thi moi
trudng dn mon tai Okinotorishima 1a khic nghiét hon
tai vinh Suruga. Theo cac két qua thi nghiém, dbi véi
thép khong ri, kim loai mau va kim loai boc kim loai
ngoai trir kim loai ma kém cho théy khong co su khac
biét dang ké vé hu hong dn mon dang ké do méi truong
dn mon va strc khang dn mon cao. Vi 16p pht hitu co
va 16p phu bao vé chdng dn mon hiéu suét cao, tir gia
trj sirc khang cach ly (suét dién tré khéi) van dam bao
stc khang an mon, su suy giam stc khang cach ly &
Okinotorishima la 16n hon.
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Table 1 A List of Test Specimens Used for Exposure Tests

Group | Type of materials | Specimen No.
A: Ordinary carbon steel
| Ordinary carbon steel (SS400) | A-01
B: Stainless steel
18Cr-8Ni (SUS304) B-01
17Cr-12Ni-2.5Mo (SUS316L) B-02
19Cr-13Ni-3.5Mo (SUS317L) B-03
18Cr-13Ni-3Mo-0.15N B-04
Austenitic type 20Cr-25Ni-5Mo-Ti B-05
20Cr-17Ni-4.5Mo-N-L.C B-06
20Cr-18Ni-6Mo-0.7Cu-0.2N (SUS312L) B-07
25Cr-13Ni-0.9Mo-0.3N (SUS317J2) B-08
25Cr-22Ni-4.5Mo-0.2N B-09
22Cr-23Ni-5Mo-1.5Cu-0.2N B-10
Duakphase type 25Cr-6Ni-3.5Mo-0.2N (SUS329J4L) B-11
25Cr-7Ni-3.5M0-0.5Cu-0.16N (SUS329J4L) B-12
Fenitic type 19Cr-2Mo-Ti-Nb-Zr (SUS444) B-13
26Cr-4Mo B-14
C: Nonferrous metal
Titanium Titanium [JIS H 4600 TP35H(KS50)] C-01
Copper Copper [C-1220] C-02
Aluminum alloy Aluminum alloy [5083] C-03
D: Coated/lined steel plate
Aluminized stainless steel plate D-01
Metallic coating Hot-dip galvanized steel plate D-02
Zinc-aluminum alloy-sprayed steel plate D-03
Aluminum-sprayed steel plate D-04
Polyethylene-lined steel plate D-05
Polymer lining Polyurethane-lined steel plate D-06
Ultra high build epoxy resin-lined steel plate D-07
Heavy-duty (Epoxy resin/polyurethane resin)-coated steel plate D-08
corrosion- (Epoxy/fluororesin)-coated steel plate D-09
protection coating (Epoxy resin/acrylic silicone resin)-coated steel plate D-10

Table 2 Main Environmental Conditions at Exposure Test Sites
(Implementation of Exposure Test: Marine Atmospheric Zone)

Annual average Annual time of . e
Exposure : — Sunlight radiation index
: Location | Temp. | Seawater | Humidity wetness ;
test site °C) |temp.(°C) (%) (1SO 9223) (setting Suruga Bay as 1.0)

Okino- 20°25'N * " *

torishima | 136°5°E | 27-2 28 73 4476 hrs 1.3

Suruga 34°47'N - o ok

Bay 138°19°E | 16-6 21 67 1392 hrs 1.0

Note: Data *JAMSTEC (2001) ** Japan Meteorological Agency (2001)

Table 3 Major Survey Items at Exposure Tests

Ordinary | Stain- Non- Coated/lined steel plate (D)
Survey item carbon less ferrous Metallic | Polymer | Heavy-duty
steel (A) | steel (B) | metal (C) | coating lining coating
Appearance observation O O O O O O
Mass loss O O @) O
Local corrosion depth O O O
Film thickness O O O
Insulation resistance @) @)
(volume resistivity)
Coating section
observgation (SEM) O O O
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Fig. 1 Overview of Exposure Test Sites

Okinotorishima

Marine Engineering
Research Facility
in Suruga Bay

Source: "GS| Maps"
( Geospatial Information
Authority of Japan)

Fig.2 Relation between Maximum Pitting Corrosion Depth
at General Section and PREN of Stainless Steel

Okinotorishima: Austenitic type
Okinotorishima: Dual-phase type
Okinotorishima: Ferritic type
Suruga Bay: Austenitic type
Suruga Bay: Dual-phase type
Suruga Bay: Ferritic type

Maximum pitting corrosion depth (um)
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Fig. 3 Relation between Maximum Crevice Corrosion
Depth at Washer-Specimen Gap and PREN

Maximum crevice corrosion depth (um)

of Stainless Steel

Okinotorishima: Austenitic type
Okinotorishima: Dual-phase type
Okinotorishima: Ferritic type
Suruga Bay: Austenitic type
Suruga Bay: Dual-phase type
Suruga Bay: Ferritic type



Fig. 4 SEM Images of Sections of Metallic-coated Steel Plates

Okinotorishima Suruga Bay Okinotorishima Suruga Bay
(19 years) (24 years) (19 years) (24 years)
- Cerresion Ceresion -
i%gat proCust Broales H(%gat
8 8
- Stain- -
X less X Steel
steel Average coating Average coating plate
loss rate=4 ym/a loss rate=2 pm/a
Comosion Coat-
pr@ém"e't I{i]r?cl
8 Coat- 3 corro-
S ing ) S|or2j
rod-
x IStain— X Bct)
ess
Steel
steel plate
Coating film thickness Coating film thickness at Coating film thickness at Coating film thickness at
at section: 27 pm section: 40 pm section: 97 pm section: 57 pm
(Measured value by (Measured value by coating (Measured value by (Measured value by coating
coating thickness thickness gauge: 57 ym) coating thickness gauge: | thickness gauge: 79 um; initial
gauge: 36 um) 153 pm; initial value: 88 pm) value: 81 pm)
(a) Aluminized stainless steel plate (b) Hot-dip galvanized steel plate
Okinotorishima Suruga Bay Okinotorishima Suruga Bay
(19 years) (24 years) (19 years) (24 years)
Certesion
pr@dlﬁ‘&"t
. spray-| [ | spray-
o ing =) ing
X Steel X Steel
plate plate
(=) Spray-| |2 Spray-
S k”g 8 ing
- -
X X
Steel Steel
}plate plate

Spraying film thickness
at section: 161 ym
(Measured value by coating
thickness gauge: 179 um;
initial value: 173 pm)

Spraying film thickness at
section: 242 ym
(Measured value by coating
thickness gauge: 290 pym; initial
value: 168 pm)

Spraying film thickness
at section: 290 ym
(Measured value by coating
thickness gauge: 320 um;
initial value: 299 pm)

Spraying film thickness at
section: 194 ym
(Measured value by coating
thickness gauge: 256 pm; initial
value: 220 ym)

(c) Zinc-aluminum alloy-sprayed steel plate

Fig. 5 Insulation Resistance
(Volume Resistivity) of Polymer

(d) Aluminum-sprayed steel plate

Fig. 6 Film Thickness Loss of Polymer Lining and Coating

(Lower Table: Total Loss/Site)

Lining and Heavy-duty Coating S

g Initial value  Okinotorishima (19 years) 5

di Suruga Bay (24 years) %)

S 1] ;

° o 1.5 times
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k) S No clear trend is observed
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Okinotorishima
(after 19 years)

Suruga Bay
(after 24 years)
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(Trang 15 — Bia cudi)

Chii dé ddc biét

Dé xuat c6 lo1 tir chwong trinh “Phuc
hoi nha quéc gia” sir dung két cau
thép

Lién doan Thép Nhat Ban

T tran dong dat 16n & phia Bong Nhat Ban vao
thang 3/2011, “Pao luat co ban dé dong gop phuc hoi
toan qubc dé nang ngira va triét tiéu tham haa dé phat
trién phuc hoi cho cudc séng ctia toan thé cong dan”
duoc thiét 1ap & Nhat Ban vao thang 12/2013. Dén
thang 6/2014, chinh phu Nhat Ban di thong qua “Ké
hoach co ban cho phuc hdi quéc gia” phu hop véi Pao
luat co ban.

Pé theo kip cac chinh sach cta chinh phu, nganh
cong nghiép thép Nhat Ban da thanh lap Uy ban Phuc
hdi qubc gia vao thang 4/2014 trong Lién doan Thep
Nhat Ban. Danh riéng cho céc vin phong phat trién
khu vuc cua Bo Dt dai, Coso ha tang, Giao thong va
Du lich va cac chinh quyén dia phuong, ty ban da thuc
day nhiéu hoat dong khac nhau dé dé xuat cac cong
nghé va phuong phép két cdu thép c6 loi cho viéc ngin
ngua va triét tiéu cac tham hoa ty nhién.

Vi nhiéu tham hoa tu nhién khéc nhau xuét hién lién
tuc & Nhat Ban, chinh phu da stra ddi Ké hoach co ban
vao thang 12/2018 thong qua diéu tra khan cip vé co
so ha tang quan trong dugc tién hanh vao thang
11/2018 va chinh phu Nhat Ban thong qua “Cac bién
phap khan cap trong ba nam de ngan ngura / triét tidu
tham hoa va phuc hoi nha quéc gia”. Dé tang tc viée
tang cuong cac cong nang cua co so ha tang quan trong
sir dung dé ngan ngira tham hoa trén toan qudc, tong
cong 7 ty yén Nhat (62,5 ty do-la M¥) duoc dau tu ting
cuong trong ba nam tdi dé tién hanh Cac bién phép
khéan cip trong ba nam.

Nhim muc tiéu déng gop vao viée phuc hdi qudc
gia nha thong qua viéc ap dung rong rai nhiing cong
nghé va phuong phap ket cau thep ngan ngira tham hoa,
Uy ban vé Phuc hoi qudc gia da thiic day nhiéu hoat
dong khac nhau-tiép tuc dé xuat cac cong nghé va
phuong phép nay cho cac vin phong phat trién khu vue
va chinh quyén dia phuong, thuc diy hiéu biét vé kha
nang lam viéc cao dac biét cuia cac két cau thép va ndm
bét cac yéu cau khan cép. Ngoai ra, dua trén cac hiéu
biét mdi thu dugc tir cac hoat dong ciia nhiéu ty ban
nghién ciru va cac hé thong trg cap cia chinh phi cho
nghién ctru va dao tao vé két cau thép cua Lién doan
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Theép Nhat Ban, uy ban dang nd luc kiém tra ndi dung
dé xuét cac nhlem vu khac nhau, tiép tuc t6 chirc Va
lam giau thém s6 lidu c6 lién quan. Noi dung tom tit
clia cac dé xuit nay nhu sau:

Cic bién phap qudc gia dé nang cao co sé ha ting
xa hdi chdng thim hoa

Bo Dit dai, Co s& ha tang, Giao thong va Du lich
dang thuc day céac bién phap co loi cho phuc hoi va tai
thiét cac khu vuc bi tran dong dit & phia Dong Nhat

Ban tan pha, va cho viéc dbi pho voi cac tham hoa ty

nhién nghiém trong dugc du bao s& xuat hién trong

tuong lai gﬁn vi du nhu céc tran dong dat va 1ii lut 1on

Tokai, Tonankai va Nankai. Ngoai ra, BJ ciling lam méi

kho tang co s& ha tang xa hoi qua tudi tho, ting cuong

va thuc diy cac bién phap chong tham hoa. Dic biét 1a
bdn bién phap sau day:

e Thuc diy cac bién phap chong dong dat va song than
cho céc cong trinh cong cong (cong trinh dé, cau,
duong b, cang, san bay, duong sét, cong trinh song,
nha ctra, v.v...)

e Ting cudng cac bién phap phong chdng va 1am moi
cac bién phap khdng ché I lut (ba khu vuc d6 thi
chinh & Tokyo, Osaka va Nagoya va cac thanh ph
quan trong trong cac khu vuec 1 lut)

e Ting cuong cac bién phap chong tham hoa thién
nhién trong cac khu vuc di timg xuét hién phé hoa do
dat/cat va 1ii lut nghiém trong

e Dam bao an toan cho cac cong trinh nha ctra (thuc
déy cac bién phap khang chin, xay dung cac toa nha
trt an song than)

Cic cong nghé két ciu thép va cac bién phap cé loi
cho viéc thic diy co sé ha ting xa hdi chong tham
hoa
Céc san pham thep 6 tinh ning cao dap tng yéu
cau chat lugng on dinh cao ngoai do cing 16n va kha
nang lam viéc cao can cho cac vat li€u xay dung. Cac
két cau thép sir dung cac san pham thep inh ning cao
nay c6 dugc cc vu diém sau day:
e Co thé 1am giam thoi gian xay dung tai hién truong
e C6 thé thi cOng tai vi tri mat béng chat hep, nén dat
yéu nho sir dung cac két ciu thép trong luong nhe sir
dung cac san pham thép
e Linh dong trong thiét ké vi du nhu thiét ké két cAu
cong
e Linh dong va don gian két hop véi bé tong, gd, kinh
va céc vat ligu két cau khac
e C6 thé tao ra khong gian va két cau linh dong c6 chii
¥ t61 canh quan
Str dung triét dé tinh nang ciia cac san pham thép,



Lién doan Thep N 4t Ban trinh bay cac d& xuét thuc
tién co6 thé cho phép cai thién som hon va xay dung co
so ha ting chdng tham hoa bang viéc ap dung két hop
cac cong nghé va phuong phap két cau thép nén cao
tinh nang chdng tham hoa, ap dung wu diém va than
thién voi méi truong. Cac vi du tiéu biéu nhu sau:

Cac dé xuét ve cong nghé va phwong phap Kkét cau
thép dé cai tién cac cong trinh cong cong chong
tham hoa va cac co s& chong tham hoa

Bang 1 va Hinh 1 trinh bay céc cong ngh¢ va
phuong phap chdng tham hoa sir dung két cau thép do
Lién doan Thép Nhat Ban dé xuat, do la:

e Néng cao cic cong trinh cong cong chong tham hoa
va cac co sé chong tham hoa (cac toan nha hé théng
két cAu mai st dung cac vat li¢u két cau sang kién,
cac toa nha két cu thep d ng lam céac co s chong
tham hoa, cac san nhan tao chéng dong dat / song
than, cac co so truong hoc két cau thép)

e Nha chong dong dét (nha khung thep, .v...)

e Phyc hdi sdm va nang cao cac cong trinh cang, bién
va cac bién phap chéng dong dat / song than (bién
phap 1am moéi cong trinh cang st dung cac san phim
thép, cac bién phap tang cuong khang chan cho coc,
tuong ngan, dé chan song sir dung san pham thép,
tuong ngan cit song str dung coc ong thép va coc van
thép, cac bién phap chdng thuy triéu cao / song than
st dung san phdm thép)

e Lam moi, tang cuong, va nang cao kha nang khang
chén cho cau (ciu st dung thep inh ning cao, cac
bién phép ting cudng nén méng cau cii bang coc 6ng
van thép va coc 6ng thép)

e Cac bién phap chong hoa 1ong dat (cac bién phap cho
héa long bién cla cac tuong ngan ¢ cac khu vuc vinh,
cac bién phap chéng hoa long va dong dét st dung
coc dng van thép)

o Trong rumg va cac bién phap khong ché 1ii Iut (cac
dap khdng ché dong rac thai kiéu thim sir dung san
pham thép, cac bién phap chéng truot 16 dat st dung
san phdm thép).

Tan dung tdi da cac mdi quan hé hop tac voi Hoi
Xay dung thép Nhat Ban va céc td chte ¢6 lién quan
khéc va mot hé thong cong tac giita cac bén cong
nghiép — hoc vién — chinh phi, JISP da thac day cac
cong nghé va bién phap két cau thép bao vé dat dai
quoc gia khdi tham hoa ty nhién va triét ti€u tham hoa.
Pé dat duoc muc tiéu nay, JISP coi cac cong ngh¢ va
bién phap nay khong chi cho phép thuc hién xay dung
thanh ph6 chii dong g pho c6 kha nang chéng choi
cao v6i tham hoa va thiic ddy sy phat trién cong nghiép,
ma con dong gop vao viée tai thiét mot Nhat Ban an
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toan va an ninh.

Bang 1: Cac cong nghé va bién phap dé xuit chdng
choi tham hoa

Hinh 1: Sir dung cic cong nghé va bién phap két cau
thép chdng choi tham hoa

Cac vi du veé cong nghé va blen phap hap dan chuy
O cac van phong phat trién khu vuc va cac chinh
quyen dia phuong ma Uy ban Phyc hdi qubc ta dé thuc

day cac hoat dong dé xudt, cong viéc duge tién hanh
cho viéc xay dung cac cong trinh mai va ca bién phap
bao dudng, stra chita va tang cudng cac cong trinh cil.
Ngoai ra, vi nhiing phat hoai do 1d lut dién rong xay ra
thuong xuyén va gan day & Nhat Ban, mirc d6 quan
trong cua cac bién phap chéng lai pha hoai ngay cang
tang 1én. Mot sd cac cong nghé va bién phap kha gan
véi cac ndi dung nén trén dugc trinh bay sau day:

e Cic cong nghé bao dudng cac két ciu thép trong
cang

Céc két cau thép trong cang chiu cac moi trudng an
mon nghiém trong. Vi vay, dé dam bao hoat dong cao
hon hoat déng yéu cau, can c6 cac cong nghé dé triét
tiéu an mon cac san pham thep & danh gia chinh xac
muc do nghiém trong, cac bién phap sura chira va bao
dudng can thiét dé phuc hdi hu hong cua cac san pham
thép va hoat dong chéng an mon try vé mirc do ban dau.
Hinh 2, 3 va 4 trinh bay céac vi du nhu sau:

—C4c bién phap chong in mon

Cac bién phap bao vé &n mon boc va phu: cac bién
phap chéng dn mon bang cach boc truc tlep cac san
pham thép bang vat lidu boc / phii dé ngit cac tac nhan
an mon. Cac bién phap dugc phan loai thanh boc, phu
hitu co / phi hitu co, phit ddu m& va duoc sir dung chu
yéu cho céac khu vuc thiy tridu thap (L.W.L.) hoic cac
vung cao hon.

Bao vé an mon ca-t6t: cac bién phap chéng dn mon
bang dong dién chdng an mon dugc cung cép lién tuc
tir mot ngudn bén ngoai dén cac san phim thep Cé hai
phuong phap dugc dung: phuong phap nguon nang
lwong a-ndt va ngudn ning lwong ngoai, duoc sir dung
chu yéu cho cac khu vue ngap nude va khu vuc dudi
day bién.

—Cac bién phap sira chira va ting cuong

Khi tang cuong cac bd phan két ciu the : phucrng
phap c6 cac mat cit mat ‘mat duoc ting cudng bang

tam thép hoic bé tong cdt thép.

Khi stra chita toan bo bién phap chéng dn mon:
phuong phép stra chira tai hién truong st dung boc vira,
phii ddu m& va 16p pha héa ctimg dudi nudc.



Khi stra chira tirng phan bién phap chéng an mon:
phuong phap boc lai cac phan hu hong polyurethane
bang polyurethane sura chira.

Hinh 2: Cac bién phép bao vé chong dn mon cho céc
két cau thép trong cang

Hinh 3: Cac vi du d4anh gia mirc d6 hu hong cua cac két
céu thép trong cang

Hinh 4: Cac vi du sira chita va ting cudng cac két cdu
thép trong cang

e Cic bién phap khong ché dong rac thai sir dung
ong thép

Vi bién phap khong ché dong rac thai st dung dng
thep, i trudng sudi trén ndi (bd song déc lién tuc)
dugc duy tri cing lic dam bao cho dét va nude chay
qua két cau thép khdng ché dong rac thai ¢ cac thoi
diém thong thuong, khi xudt hién dong rac thai thi
dong réac thai va gb troi dat s& bi gir lai bang cach phan
tach dong rac thai khoi nude va dat/da va gd troi noi.
Hinh 1 thé hién cac cong trinh nhu vay. Cac dic trung
chinh cua cong trinh la:

—Giir chat dong rac thai

Céc dng thep duoc bb tri thing ding va nim ngang
v6i khoang cach bang 1,5 1an duong kinh t6i da cua hat
cudi két tai chd, thé hién kha nang hép thu tac dong cao
khi bi dong rac thai dam tryc tiép, giir chit dong rac
thai.

—Gilir lai g5 troi nédi cung véi dat/ da

Giit chéc gb troi noi bang cach phan tach dong rac
thai khoi nudc va gd troi noi.
—bPam bio khodng cach giir

bam bao khoang cach giﬁ' cho phép dong dat/cat
chay qua trong cdc thoi diém binh thuong vi day 1a két
céu thiéu tham.

—Bio vé mdi trudng sudi trén nai

Két ciu than thién véi moi truong dam bao do doc
lién tuc cta bo sudi ma khong 1am gy khic dong chay
tur nui.

Sau khi thu cac dong rac thai, can phai giai phong
hoat dong cua céc két cau thép khdng ché dong rac thai
dua vé trang thai ban dau, cAn ap dung cac bién phap
stra chira va ting cuong phu thudc vao mic do pha
hoai ciia cac cau kién 6ng thép. Hinh 5 thé hién déanh
gia mirc 6 hu hong ctia cac két cau thép khong ché
dong rac thai va bién phap stra chira.

Anh 1: Céc vi du vé bién phap khéng ché dong rac thai
str dung 6ng thép

Hinh 5: Panh gia mirc d hu hong va cac bién phap stra
chita cac bién phap khéng ché dong rac sir dung ng thép
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e Ap dung thép chiu thoi tiét cho xay dung ciu

Vi thép chiu thoi tiét, mot 16p ri day dugce hinh
thanh trén bé mat cua thép & trang thai ban dau khi st
dung, 16p bao vé nay triét tiéu su phat trién tiép theo
cua an mon. Loi dung 16p ri bao vé nay, thép chiu thoi
tiét ¢ strc khang an mon cao ma khong can boc phu.
Anh 2 thé hién mét vi du sir dung thép chiu thoi tiét
cho cu. Céac vu diém chinh khi sir dung thép chiu thoi
tiét nhu sau:
—Giam chi phi vong doi: khong can boc lai thép
—Triét tiéu tai trong moi trudng: c6 thé sir dung thép

khong can boc phi
—Hai hoa v6i moi trudng: sau mét thoi gian, 16p ri bao

vé xuat hién hai hoa voi méi truong

bé tiép tuc chirng minh déc tinh vugt trdi ctia thép
chiu thoi tiét, cAn phai tién hanh kiém tra dinh ky cac
16p ri va tién hanh cac danh gia mirc d6 hu hong dam
bao diéu kién ri c6 loi duoc duy tri. Mirc d6 hu hong
ctia 16p ri dugc danh gia thong qua cap do bén ngoai tir
1 dén 5 phu thudc vao diéu kién ri. Vi cap 3 dén 5,
diéu kién ri dugc danh gia 1a ¢ loi. Cap 2: can tiép tuc
quan sat, cip 1: can kiém tra chi tiét, néu cén thi tién
hanh sira chira. Hinh 6 trinh bay cac vi du vé danh gia
mirc d6 hu hong cua thép chiu thoi tiét.

Anh 2: Sir dung thép chiu thoi tiét cho cau & khu vuc
vung nui xa x0i

Hinh 6: Céc vi du vé danh gia mtrc d6 hu hong cua
thép chiu thoi tiét

¢ Bi¢n phap tang cwong dé bi’mg coc van thép

Bang bién phap nay, yéu t6 1am sup do dé xuat hién
khi 1t lut va dong dat bi cat dirt nho dong cac coc van
thép vao bo dc cuia dé hodc vao dé dé ngan ngira sap
dé. Hinh 7 trinh bay cac vi du ting cuong dé bang coc
vén thép. Céc bién phap cu thé 1a:
—Bién phap chong ro ri nwée & chan dé

Khi dat nén dudi dé gdbm cét va soi cudi, khi mirc
nude tiép tuc ning cao, dé bi sup d6 do dong nudc
chay xuyén vao chan dé. Coc van the dugc dong vao
bo dbe dé dé cit dong nude chay vao dat chdng sap deé.
—C#c bién phap chéng tran va thAim nwéc vao dé

Dé pha v chu ky sap dé: x6i mon mai doc dé do
tran nudc = ha thap chiéu cao dé > tang tran nudc
qua dé - dé dang sap d6. Ha thap dé do tan nudc duoc
ngan chin bang cach déng cac coc van thép & ca hai
phia cia dé chdng sap dé. Pong coc vao dé ciing c6
hiéu qua chdng thAm nuéc vao dé.
—Cic bi¢n phap chdng héa 16ng xuit hién khi dong
dat

Bién dang nén dét trong 16p hoa 16ng ctia cac dé



dugc xt Iy hiéu qua béng cach ngam coc van thép vao
16p khong hoa long ¢ xung quanh mai doc dé, nho do
triét tiéu sup do cta dé xay ra khi dong dat.

Hinh 7: Céc vi du ting cudng dé bang coc van thép
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Table 1 Proposed Steel-structure Technologies and Methods Resistant to Disasters

Application fields

Proposed technologies
and methods

Repair and improvement of breakwater
and tide embankment
induced collapse of river embankment

Slope stabilization and measure for

Improvement and seismic retrofitting of
debris flow

Reconstruction and seismic retrofitting
bridge

prevention base during damaging

of house

Tsunami measure for coastal facility
Restoration of ground sunken/flooded
area

Measure for flooding/earthquake-

application of public facility
Measure for liquefaction

@-1 New structural system building
using innovative steel materials

O

@ -2 Steel-structure disaster-prevention
base

@ -3 Seismic/tsunami resistant
manmade platform

O
O
O

@ Steel-structure school facility

olololo Tsunami evacuation building, disaster-
Olol0|0O Seismic retrofitting and multi-purpose

Steel-framed house
o O

© Port renewal method using steel @)
product

© Seismic reinforcing of pier, revetment Olo O
and breakwater using steel product

@ Reinforcing of existing bridge foundation O
using steel pipe sheet pile and pipe pile

@ Embankment reinforcement using O
steel sheet pile

@ Permeable debris flow-control dam O
using steel pipe

@ Land slide-prevention method using O
steel product

@ Bridge applying bridge O
high-performance steel

@ Cut-off revetment using steel sheet O O
pile and steel pipe sheet pile

@ Measure for side liquefaction of O O
revetment in coastal area

@ Floating disaster-prevention base ®)

) Measure for liquefaction and Olo
earthquake using steel sheet pile

( Measure for high tide and tsunamis Olo
using steel product

(@ Measure for high tide using steel product Olo
(double wall-cofferdam sheet pile method)

Fig. 1 Application of Steel-structure Technologies and Methods Resistant to
Disasters

8]

9] [C]
o 2] 7]
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Fig. 2 Type of Corrosion-protection Measures for Port/Harbor Steel Structures

Coating, lining, cladding

Cathodic
protection

Coating

Coating

Organic lining

Polyurethane lining

Metal cladding

Highly corrosion-resistant
stainless steel cover

Titani‘tw

Anodic system

Fig. 3 Examples of Assessment of Soundness of Port/Harbor Steel Structures

Loss of function <= Deterioration leve| =) \]aintaining of function

Entire repair

Partial repair

No need for repair

No need for repair

c O
o9

B5E 1/2 or

2o more

o8 of the

T flange
cog

O 5=

0.

0'C+ .

So Q | Peeling-off and loss
© o< | of lined material are
9 £ 5 | notable, steel
EX8 product is exposed,
T~ 9 | and rusting occurs

Damage that reaches
steel product occurs
in part of corrosion-
protection measure,
and occurrence of
rusting is judged

Many damages that
do not reach steel
product are
observed

Coated/lined section

Web

Flange

Nearly no change
from initial
condition is seen,
and lined section
shows sound
condition

Example in which
anode completely
disappears

protection (example
of anodic system)

Application condition of corrosion-protection measures
Cathodic corrosion-

Whether or'not the corrosion-protection
electric potential (-800 mV) is maintained

Anode in initial
conditions

Fig. 4 Examples of Repair and Reinforcement of Port/Harbor Steel Structures

In the case of reinforcement
of steel member

In the case of entire repair of corrosion-protection measure

In the case of partial
repair of corrosion-
protection measure

Reinforcement using
steel plate

Steel sheet pile
Side surface
fillet welding
Front
surface
fillet
welding
Slitting

Corrosion-
protection
coating

Steel plate

Welding of
steel plate

Corrosion-protection
treatment of
reinforced section

Surface
preparation

Mortar

FRP protection
cover

Mortar coating method

(concrete)

Mortar is filled inside
FRP protective cover

Petrolatum coating method

Top-end sealing )
(underwater hardening-type epoxy resin)

Surface preparation

Stud bolt-attached hoop
Z Petrolatum corrosion-

protection thick tape

\Continuously—foamed
polyethylene sheet

FRP protection cover
(convex)

Corrosion-protection cap

Top-end sealing (underwater
hardening-type epoxy resin)

FRP protection cover (dent)

Steel member is coated with
petrolatum and covered with
FRP buffer material

Underwater hardening-
type coating method

Surface preparation

Underwater hardening-
type epoxy resin

Steel member is coated
with underwater harden-
ing-type epoxy resin

Repair method using
repairing polyurethane

Repairing polyurethane
is coated on polyure-
thane coating-deterio-
rated section

Note: Source of information on Figs. 2, 3 and 4 — Extraction and compilation of data from:
1) Manual for Corrosion Protection and Repair of Port and Harbor Steel Structures (1999, 2009), Costal Development Institute of Technology
2) Handbook on Practical Applications of Port and Harbor Steel Structures, Research Working Group on Corrosion Protection and Repair
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During ordinary time: Passing of earth and sand and running water

Condition of capturing of debris flow Photo 2 Application of weathering steel bridge in

Photo 1 Examples of debris flow-control measures using steel pipes remote mountainous area

Fig. 5 Soundness Assessment of and Repair Methods for Debris Flow-control Measures Using Steel Pipes
Inspection and Soundness Assessment

Damage level | Performance-deteriorated level and definition Repair measure Judgement (hollow pipe)
Level 1: No lowering of performance compared to the level N df ) Deformation rate of steel pipe: less
Sound at completion and no obstacle in use 0 need for repair than10% of steel pipe diameter
Level 2: Lowering of member durability and fears for lowering | Examination of need for repair by | Deformation rate of steel pipe: 10% or more
Damaged of performance compared to the level at completion | means of structural verification to less than 40% of steel pipe diameter
Level 3: Loss of performance and impossible to demonstrate | gre implementation of repair Deformation rate of steel pipe: 40% or more
Collapsed | performance when design load subsequently works of steel pipe diameter
*Extraction from Design Handbook on Steel Erosion-control Structures, Sabo & Landslide Technical Center
| Before debris removal | | After debris removal|
D(:fc_eratlon Because of no damage, service
r[i/%do% is continued without repair
*Extraction from the website of Research Group on Erosion-control Steel Structure
Structural verification is conduct-
Deformation ed, and the section in which
rate: occurrence stress surpasses
10%<Dy/D<40% yield stress is repaired by
welding two semicircular-divided
steel pipes on damaged section
*Extraction from Design Handbook on Steel Erosion-control Structures, Sabo & Landslide Technical Center
Deformation Damaged section is on-site cut
rate: and repaired by on-site welding
Do/D=40%

factory-manufactured new
members
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Fig. 6 Examples of Assessment of Soundness of Weathering Steel (Examples
of bridge with lapse of more than 10 years after erection)

Appearance rating 5

Rust amount is less, and appearance
presents comparatively bright color
(Standard for future treatment: no
need) (Less than about 200 pm)*

Appearance rating 2

Rust particle size is 5~25 mm, and rust
is scale-shaped (Standard for future
treatment: need for follow-up
observation) (Less than about 800 um)*

Appearance rating 4

Rust particle size is about 1 mm or
lower, and rust is fine and uniform
(Standard for future treatment: no
need) (Less than about 400 pm)*

Appearance rating 1

Layered peeling off of rust occurs
(Standard for future treatment:
measurement of plate thickness)
(More than about 800 pm)*

Appearance rating 3

Rust particle size is 1~5 mm,
and rust is coarse (Standard for
future treatment: no need) (Less
than about 400 um)*

*Figures in parenthesis show
standard rust thickness
measured as a supplementary
means for assessing rust
appearance.

Fig. 7 Examples of Embankment Reinforcement Using Steel Sheet Piles

No provision of measure After provision of measure

= | Seepage

%-2 Sand/gravel ground

@

85

25 P . Shut off of
B enetrating water penetrating

Steel sheet pile water

‘é} Slope collapse due to overtopping Securement of embankment height

o

%3

-

2%
Sx Seepage inside embankment
g5
ge
o Steel sheet pile

Sinking of embankment Securement of embankment height

s

k3]

©

©

&

5 Liquefied ground

Steel sheet pile or drainage function-attached pile
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(Bia cubi)
Cédc hoat dong ciia JISF
Bai giang tai Dien dan SEAISI

Vién nghién ctru Sit va Thép Dong Nam A
(SEAISI) té chtrc Dién dan Phat trién bén viing Sit va
Thép ASEAN 2018 tai thanh phd Hd Chi Minh, Viét
Nam ngay 26/11/2018. Lién doan The Nhat Ban
(JISF) d cir tién sy Masahide Takagi ctia Tong cong ty
Thép Nippon (tén goi cii 1a Téng cong ty Thép Nippon
va Kim loai Sumitomo) tham dy vao budi hop mat.
Ong d4 trinh bay bai giang “Gidi thiéu thép chiu thoi
tiét va ap dung thuc té cho két cau cau”.

Bai giang duoc trinh bay dé dap tmg yéu cau cua
Tiéu ban cua SEAISI vé tmg dung thep rong linh vuc
xay dung. Pay la mot trong cac bai giang trinh bay tai
phién hop “Xay dung thép: Cac phat trién va ing
dung” ctia Dién dan. Trong bai giang, nhiéu nodi dung
vé thép chiu thoi tiét duoc trinh bay, bao gdm cac dic
trung, xu hudng sir dung trong xay dung cau & Nhat
Ban, cac luu y khi 4p dung, kiém tra cac diéu kién an
mon va cac bién phap sira chira cac phan bi in mon va
céc vi du ap dung thuc té. JISF di tham gia vao Tiéu
ban cua SEAISI véi vai tro quan sat vién.
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