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An pham chung cia Lién doan thép Nhit Ban
va Hiép hoi xay dung thép Nhat Ban

Bin tiéng Viét

Ban tiéng Anh cua Xdy dung thép Hom nay va
Ngay mai dugc xuat ban ba 1an mot ndm va dugc
phat hanh trén toan thé gi6i toi cac doanh nghiép
va cdc cong ty c6 quan tdm trong tat ca cac nganh
cong nghlep va cdc to chire quan ly. Myc dinh
chinh cta an pham 1a gioi thiu cac tiéu chuan va
chi tiét ky thuat lién quan dén xay dung thep, cac
thi du v€ dy an xay dung tién ti€n, cac cong nghé
va vat liéu xdy dung tién tién va cac van dé tuong
tu trong xay dyng nha va xay dung cong trinh.

Nham gitp doc gia Viét Nam dé hiéu hon cac
bai bao nay, mdt ban tiéng Viét da dugc lam va di
kem 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 v€ mat ky
thudt ctia van ban hodc cac chi tlet k¥ thuat khac,
xin hiy tham khao thém & ban tiéng Anh.
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Noi dung diic biét: Bio dwong cdc két ciu
thép trong cang

(Trang 1) . ]

B4o cao veé cac két qua nghién ciru cia
cac thi ngiém phoi ngoai khoi trong 30
nam

Thép 1a vat liéu xay dung chinh trong cac cong trinh
cang nhung lai ¢6 tudi tho ngén do bi an mon. Moi
truong bién khong phu hop dé tmg dung san pham thép
vi c4c san pharn thep thuong bi an mon. Vi vay, dé bao
dudng cac két cau thép ngoai khoi trong thoi gian dai &
diéu kién hop 1y can c6 cac bién phap bao vé chdng an
mon phu hop.

Lién doan Thép Nhat Ban hop tac véi Vién nghién
ctru Cac cong trinh cong cong da tién hanh cac thi
nghiém phoi ngoai khoi dai han tir ndm 1982 & co sé
nghién ctru cong nghé ngoai khoi hién dai dat tai vinh
Suruga, ngoai khoi quén Shizuoka. Muc dich chinh cua
cac thi nghiém nay 1a nhan thirc dugc cach nang cao do
bén ciia cac két cau thép ngoai khoi hodc cach ngin
chin cac san pham thép bi an mon khi dugc lap dat
ngoai khoi. Ngoai ra, mgt bd cac thi nghiém phoi ngoai
khoi dai han ciing dugc tién hanh tir ndm 1984 tai Tram
nghién ctru Hai duong hoc Hasaki dit trong ving bién
h¢ cua Kasshima-nada, ngoai khoi quén Ibaraki. Céac
thi nghiém nay duogc Vién nghién ciru Cang va San bay,
Vién Cong nghé phat trién B bién va Hiép hoi ky
thuat Nhat Ban vé coc éng va coc van thép cung hop
tac thuc hién véi muyc dich phat trién cac cong nghé
bao vé chdéng dn mon cho céac coc dng thép duoc lap
dat ngoai khoi.

Dé gidi thidu hai bo thi nghiém phoi kéo dai trong
30 nam, mdt cudc hop bao cao hop tac trinh bay cac
két qua nghién ciru di duoc t6 chirc ngay 16/2/2016 &
Tokyo.

Trang 2 va trang 9 trinh bay ndi dung tom tit cta
cac thi nghiém nay.

Anh: Hop bao céo hop tac trinh bay cac két qua nghién
ctru tr thi nghiém phoi

Hoi nghi chuyén dé lan thir 20 vé Nghién
curu cac ket cau thép xay dung

Lién doan Thép Nhat Ban t6 chirc Hoi nghi chuyén
dé 1an thir 20 vé Nghién ciru cac két cau thép xdy dung
ngay 26/2/2016 tai Tokyo. Nam 1995, JISF thanh lap
mdt “hé thdng hd trg nghién ctru va dao tao vé két cau
thép”, tir 46 dén nay di cung cép tro cap cho cac nha

nghién ctru trong linh vuc xay dung thép. Hoi nghi
chuyén dé duoc to chtrc hang nam véi muyc dich cong
b6 cac két qua nghién ciru do hé théng hd trg trong linh
vuc két cAu thép xay dung, ddng thoi thuc diy viée ap
dung rong rii hon nira cac két cau thép trong linh vuc
xay dung.

Trong linh vuc két cau xay dung, mdi quan tim vé
sy hu hong va kéo dai tudi tho khai thac cua cac két
cau thép hién c6 trong cang va rn01 xay dung ngay
cang tang Ién. Dé dap ng nhu cau ndy, hoi nghi
chuyén dé “Cac sang kién thiét 1ap thiét ké vong doi
cho cac két ciu thép trong cang” dugc to chirc v6i
nhiéu bai thuyét trinh tap trung vao két qua nghién ciru
vé cac k¥ thuat quan 1y dai han két cdu thép trong cang
va danh gia do bén. Hoi nghi chuyén dé da két thuc
thanh cong vai sy tham du cia khoang 300 ky su va
nha nghién ctru.

Tir trang 10 dén trang 18 gidi thiéu tom tat mot s6
bai thuyét trinh duoc trinh bay tai hoi nghi chuyén dé.

Anh: Hoi nghi chuyén dé 1an thir 20 vé Nghién ciru cac
ket cau thép xay dung
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(Trang 2-4)
Céc thi nghlem phoi & Vinh Suruga (1)

Tém tit vé thi nghiém phoi dai han ¢ Co
s& nghién ciru ky thuat bién tai vinh

Suruga
Tac gia Iwao Sasaki
Vién nghién cuu Cdc cong trinh cong cong

O Nhat Ban, cac ké hoach cai tao dat dai quc gia
khac nhau duoc tién hanh tir nhitng nam 1960: cac dy
an dudng bd giao cit thing, cic mang ludi duong bd
va cac cong trinh bao vé bo bién. Hau hét cac du an
nay déu nam trong moi trudng an mon nghiém trong &
ngoai khoi va cac ving vinh, yéu ciu trién khai cac
cong nghé bao vé chéng dn mon dé bao vé do bén cua
két cau. Vién nghién ctru Cac cong trinh cong cong
(PWRI) da xtic tlen cac thi nghiém phoi trong moi
truong khi quyén tir nhirng nam 1960 dé cai tién cac
cong nghé boc phu cho céc cau nhip 16n, nghién ctru vé
cac dic trung dn mon cua cac két cau thép trong cac
vung ban nudc, vung thuy trleu vung ngap va vung
ngam trong bun cung véi cac phuong phap bao vé
chbng an mon cho cac két ciu nay tai mot vi tri trong
vinh Tokyo, tai Ajigaura va tai cac vi tri khac trong cac
moi trudng bién hudng ra Thai Binh Duong.

Trudc tinh hinh nay, cac thi nghi€ém phoi toan dién
cho céc vat liéu xay dung & vinh Suruga duoc 1ap ké
hoach. Nam 1983, “nghién ctru vé viéc tng dung co
hiéu qua khong gian ngoai khoi lip dit cac thiét bi
ngoai khoi” duoc bit dau va do Cac quy Phéi hop dic
biét dé Hd trg Khoa hoc va Cong nghé cia Co quan
Khoa hoc va Cong ngh¢ tai trg. Trong cac du an nghién
ctru co lién quan, Cac phong thi nghiém Nghién cuu
Hoéa hoc ciia B Xay dung (ngay nay 1a Nhom nghién
clru V4t liéu va Tai nguyén caa PWRI) di tién hanh
“nghién ctru vé cong nghé cai tién d6 bén cua cac két
céu ngoai khoi nho bao vé chdng dn mon”. Céc thi
nghiém phoi hién nay c6 ngudn gdc tir du an nghién
clru nay. PWRI d lap dat Co sé Nghién ciru ky thuat
Bién (MERF) 1am co s¢ thi nghiém phoi trén vinh
Suruga ¢ quén Shizuoka.

Céc thi nghiém phoi & MERF 1a mot dy an hop tac
giita PWRI va cac t6 chirc tur nhan. Céc thi nghiém
phoi vé cong nghé bao vé chdng an mon cho cac két
ciu thép duoc lap dit trong cic ving ban nudc, ving
thity triéu, ving ngap 1a san pham hop tac v6i Cau lac
bd Kozai (hién nay 1a Lién doan Thép Nhat Béan); cho
cac két cAu bé tong trong ving ban nude va ving thi
triéu vai Hiép hoi Cac nha thau Bé tong dy tng luc
Nhat Ban; cho cac cong nghé boc phu bao vé chéng an

mon dai han trong moéi trudng khi quyén ngoai khoi; va
cong nghé thiét ké bao vé ca-tdt voi Trung tim nghién
ctru Cac cong trinh cong cong.

Trong nam 2014, cac thi nghiém phoi tai vinh
Suruga da dat t&i ndm tha 30. Trong bai bao nay, ching
t61 trinh bay tom tit vé cac thi nghiém phoi dai han
trong giai doan 30 nam.

Gi6i thiéu vé Co sé thi nghiém

MERP cho cac thi nghiém phoi dugc dat tai vinh
Suruga huéng ra ving bién hé trén Thai Binh Duong.
Vi tri thi nghi€ém duoc lya chon 1a dai dién cho viung
bd bién & Nhat Ban.

Cac thi nghiém phoi cho cac vt liéu bao vé chdng
in mon dugc tién hanh & MERP. Ngoai ra, nghlen cuu
lién quan den viéc bao vé x6i mon bo bién ciing dong
thoi dugc tién hanh: gié ngoai khoi, song va cac didu
kién bién khac, hién tuong xé&t to1 sy boi dap cat vao bo,
phan loai bién dang bo va hién tugng cat tréi dat va
phat trién cac bién phap bao vé x6i mon bo.

Co s6 thi nghiém phoi nim cach bd Suruga 250m &
vinh Suruga v4i canh quan uy nghi cia nai Pha Si.
Anh 1 trinh bay toan canh cia MERP. Co s dit bén
ngoai dé chin song tach roi va chiu tac dung truc tiép
clia song cta ving bién ho. Co sé dugce lap dat ¢ khu
vue séng cao, bao gdm ca ving ban nude ¢6 dich
chuyén 16n cua cat & day bién.

MERF dugc xay dung nhu trinh bay trén Hinh 1 véi
dan két cau thép dugc lap dit trén cac coc éng thép do
trén ddy bién cat. Toan bd co sé dung dé thi nghiém
bao vé chdng an mon. Két cau phia trén mit bién gom
ba san duoc bd tri cac mau thi nghiém kich thudc lon
va nho. Trong khu vue ngdp nudce, Cac coc van va coc
ong thép gin cac mau thi nghiém bao vé ca-tét. Chiéu
sdu toi day bién 1a khoang 7,5m va chiéu cao t6i dinh
la khoang 30m. O co s& nay, co thé thyuc hién céc thi
nghiém vat liéu trong nhiéu moi trudng dn mon khac
nhau tir viing khi quyén ngoai khoi dén cac ving ban
nude, ving thuy triéu va ving ngap nudc.

Anh 1 Toan canh Co s& nghién ctru ki thuat bién
Hinh 1 Cau truc Co s& nghién ctru ky thuat bién

Céc méi trurong An mon trong thi nghiém phoi

Vi MERF duoc lip dit v6i muc tiéu chinh 14 tién
hanh céc thi nghi¢m d6 bén cia vat liéu xay dung véi
mdi trudng dn mon hudng ra ving bién hé duge phoi
ra trong diéu kién lwong mudi trong khi quyén 1én.

Trong ISO/TC156/WG4, cac thi nghiém phoi co
hop tac qubc té duge tién hanh trong 49 khu vue & 13
nudce trong khoang thoi gian 5 nam bét dau tir 1986.



Muc ti€u chinh cua céc thi nghiém la chuin bj mot co
s& dir liéu dé kiém chirng tiéu chuan. O Nhat Ban, mot
uy ban nghién ctru / di€u tra dac biét dugc thanh lap dé

tién hanh cac thi nghiém phoi ¢ bdn dia diém la Suruga,

Choshi, Okinawa va Tokyo.

Trong cac diéu tra tai MERF tai vinh Suruga, nhiéu
hé sb anh hudng khéac nhau dugc xac dinh béng nhiéu
thiét bi do dac khac nhau (Phuong phap can-dé-la uét
ISO, Phuong phap Lum JIS, Phuong phap Bé kleu
PWRI, v.v...) bao gdm nhiét do, do 4m, qua trinh 4m
(udc tinh tir nhiét d6 va do am), sun-phua di-0-xit va
hat mudi bién. Cac diéu tra méi truong va két qua diéu
tra vé mat ‘mat do &n mon cdc san phém thép da lam
sang to mdi quan hé gitra cdc yéu td gay an mon,
khoang cach tir mat bién Va cac diéu kién thoi tiét.
Luong mudi trong khi quyén vén c6 anh huéng 16n t6i
sy an mon phu thudc vao hudng va van tdc cua gio,
bién mat do nwdc ban trén mit bién.

Cac két qua diéu tra nay cho thiy co s¢ phoi hién
nay dugc thiét ké theo d6 an mon mai truong cap C
(Cao) theo tiéu chuan phan loai moi truong dn mon
ISO (ISO12944-2). Theo d6, chip nhan rang MERF ¢6
thé duogc sir dung 1am vi tri ph01 tiéu chuan trong moi
truong dn mon theo quan diém toan cau.

Hinh 2 va thé hién cac két qua diéu tra tir nam tai
chinh 1986 dén 1989 va tir ndm tai chinh 2013 dén
2015, déu thu dugc tir dng gop mubi trong khi quyén
kleu PWRI (phuong phap bé). Lugng muodi trong khi
quyén nim trong pham vi tir 0,1 dén vai mg/dmz/ngay,
ngoai trir cac gia tri sd bat thuong, cho thiy su phu hop
v6i pham vi cac két qua tai khu vuc Tokai (phia trén
vinh Suruga) theo cac diéu tra toan qudc do Vién
nghién cuu Céc cong trinh cong cdng da thuc hién
trude do

Trong cac mdi truong bién, moi trudng dn mon thay
d6i 16n phu thudc vao chiéu cao thang ding tir mat
bién. Theo cac didu tra trudc day tai MERF, quan sat
dugc qua trinh hu hong khac nhau phu thudc vao loai
san su dung trong diéu tra. MERF c6 nhiéu san theo
phuong thang dimg va do d6 thyc hién duoc cac diéu
tra so sanh vé méi truong mudi trong khi quyén.

Hinh 4 thé hién anh huorng cta chiéu cao san tu: mat
bién dén sy tham nhap muoi bang phuong phap mau
vira mon. Cép d6 thAm nhap mudi 1a cao nhat trong san
s6 3 nam cach mat bién khoang 2m, giam dan khi chiéu
cao san ting 1én va thé hién xu hudng ho tu tdi cing
mot cip do nhu nhau.

Hinh 2 Thay d6i truong ky vé luong mudi trong khi
quyén bang phuong phap Bé kiéu PWRI (thay doi
truong ky cua cac két qua didu tra trude day: cac bé

mat phia déng va phia tay cua san s6 1)

Hinh 3 Thay d6i truong ky vé hIO'ng mudi trong khi
quyén bang phuong phap Bé kiéu PWRI

H1nh 4 Anh huong cua chiéu cao tir mét bién t6i lugng
mudi trong khi quyén bang phuong phap Manh Vita
Moéng

Céc linh vuc nghién ctru va vit li€u thi nghiém
chinh

Trong nghién ctru nay, cac thi nghiém phoi duoc ap
dung chua yéu cho cac két ciu thép va bé tong voi nhidu
phuong phap bao vé chéng an mon duge thi nghiém sir
dung cac kim loai c6 kha nang chdng an mon cao, bao
vé boc phti / son va bao vé ca-tét. Cac linh vuc nghién
ctru va chii dé cu thé duoc dit ra theo phuong phap bao
vé chéng an mon. Céc thi nghiém phoi nam trong cac
du 4n nghién ctru hop tac giita cac td chie co lién quan
(xem Bang 1).

Bang 1 Cac linh vyuc nghién ctru, Cha dé va Su phan
cong nghién clru

Céc kién thirc thu thap dwoc tir thi nghiém phoi va
Cic trién vong trong twong lai

Tur cac thi nghiém phoi dai han dugc tién hanh tai
vinh Suruga trong 30 nam da thu thap dugc luong kién
thirc doi dao vé cic co ché va tdc hu hong do dn mon
gdy ra lién quan dén ca cac vat lidu co ban va cac vat
liéu moi.

Trong cac thi nghiém phoi cac san pham thép khong
duoc bao vé chéng an mon, da lam sang té dugc tdc do
an mon phu thudc vao vi tri phoi va cach thic 6 16n
hinh thanh, cung luc khéng dinh duoc tde d6 an mon
dan dat t6i tbe d6 khong thay ddi theo thoi gian phoi.
Xeét t6i sy bao vé kim loai ¢6 kha nang chéng an mon
cao, anh hudng cua sy pha hoai hdn tap trong Vung
thity triéu dugc 1am rd va cac khu vuc sir dung két hop
kim loai c6 kha ning chdng dn mon cao va bao vé
ca-t6t can quan tam dugc chi rd. Khi bao vé chong in
mon bang cach boc phu, khing dinh dugc do bén ting
1én déng ké nho 16p phit 16t kiéu son giau k&m.

Céc thi nghiém phoi tiép theo trong tuwong lai s& cho
phép danh gia dai han hon vé d6 bén ciia cac két cAu
ngoai khoi, cac két qua thu dugc trong cac thi nghiém
¢6 thé duge dung lam tham khao khi dénh gia cdc nim
dd bén duy kién. Céc thi nghiém tuong tu dugc tién
hanh tai Okinotorishima va cac vi tri ¢c6 moi trudng an
mon khac nhau. Thiy riang d6 bén & cac vi tri khac
nhau bao gom ca vi tri tai cdc nuéc Dong Nam A c6
thé du doan duoc bang cach kiém tra tong thé cac két
qua thi nghiém ¢ vinh Suruga va cac vi tri da néu trén.



Chung t6i mong mudn thuc diy viéc kiém tra tiép
theo dé dua ra duoc cac phuong phap danh gia su 1am
viée can cho cac bién phap bao vé chéng dn mon cho
cac két cau thép va bé tong ngoai khoi va cac phuong
phéap du doan sy lam viéc trong tuong lai.



Photo 1 Full view of Marine Engineering Re-
search Facility

lwao Sasaki: He has been studying application and du-
rability of construction materials since fledgling research-
er of PWRI Chemistry Division in 1989. B.Eng.: Tokyo
University of Agriculture and Technology, Ms. Interna-
tional development studies: National Graduate Institute
for Policy Studies, Dr.Eng.: Hokkaido University

Fig. 1 Outline of Marine Engineering
Research Facility

Anemoscope/anemometer —

Main light
Obser-
vation
tower
Coated Observation
specimen

building

Ultrasonic wave
height meter

Corrosion-protection
specimen
(splash and tidal zones)

Flow direction/

velocity meter Cathodic
protection
specimen

Fig. 2 Secular Change of Airborne Salt Amount by Means of PWRI-type Tank Method
(Secular Changes of Past Survey Results: East and West Sides of No. 1 Deck)
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Fig. 3 Secular Change of Airborne Salt Amount by Means of PWRI-type Tank Method
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. Table 1 Research Fields and Themes, and Research Allotment
face on Airborne Salt Amount

. Research field Specific research theme Research allotment
by Means of Mortar Thin Plate T A e
Method . e . .
Research on corrosion- 1) Application test for corrosion-protection AB
protection technology for coating/painting materials (MERF structure)
. steel structures in splash | 2) Durability test for corrosion-protection B
E and tidal zones coating/painting materials (test specimen)
§ Research on 1) Corrosion-protection technology for steel AC
s corrosion-protection product used in concrete
z 2105 spring/ technology for concrete 2) Development of design technology for AC
3 2015 summer structures in splash zone seawater-resistant concrete member
5 Research on cathodic 1) Development of cathodic protection design AD
"E' protection design method according to structure shape
i) technology in submerged | 2) Development of combined coating-cathodic AD
3“:’ zone protection design technology
Research on long-term 1) Application test for long-term protective AD
protective coatings in coating system
Salt penetrated into mortar thin plate (mdd) marine atmospheric zone | 2) Durability test for long-term protective AD
coating system
Arrangement of research ABCD
attainments

Research allotment:
A: Public Works Research Institute B: The Japan Iron and Steel Federation
C: Japan Prestressed Concrete Contractors Association D: Public Works Research Center



(Trang 5-6)

Cac thi nghiém phoi ¢ Vinh Suruga (2)

Cac thi nghiém phoi dai han két cau
thép va cac phuong phap bao vé chong
an mon ¢ vinh Suruga

Tac gia Kenichiro Imafuku

Cac phong thi nghiém Nghién ciru Thép, Tap doan
Thép Nippon va Kim logi Sumitomo

Dé nang cao do bén cua cac két ciu thép trén bién,
Lién doan Thép Nhat Béan va Vién nghién ctru Cac
cong trinh cong cong da hop tac thuc day cac thi
nghiém phoi dai han cho cac két cau nay. Muc tiéu
chinh ctia cc thi nghiém Ia phat trién cac cong nghé
bao vé chdng an mon tién tién cho cac két cau thép trén
bién va danh gia d6 bén dai han cua cac cong nghé nay.
Céc thi nghiém dugc tién hanh tai Co s& nghién ctru k¥
thuat bién dit tai vinh Suruga nam cach b bién cua
quan Shizuoka 250m.

Bai bao nay tong két v& img xir an mon va cac cong
nghé bao vé chdng an mon cho cac két cau thép trén
bién, su 1am viéc chdng an mon cua cac cong nghé nay
va cac chu y khi 4p dung dua trén cac két qua thi
nghiém phoi dai han trong t6i d4 30 nam.

Kiéu miu thi nghiém phoi

Trong nghién ctru ny, cdc dang mau thi nghiém sin
pham thép khac nhau duoc dua vao thi nghiém phoi
trong moi trudng bién trai dai tir ving bin nuéc t6i
ving ngdp nudc cho cac san pham thép khong duoc
bao vé chong dn mon, san pham thép duoc boc phu
bang céc kim loai chéng &n mon cao, cac san pham
thep son, cac san pham thép boc hitu co va cac san
pham khéc.

Tém tit vé cac két qua thi nghiém phoi

Cac diéu kién thi nghiém phoi dugc trinh bay trong
Anh 1. Cac két qua thi nghiém phoi duogc trinh bay tom
tat trong phan tlep theo:
e Céc san pham thép khong dwoc bao vé chong an
mon

Tir két qua cua cac thi nghiém phoi trong 19,5 nim
céc san pham thép khong duoc bao vé chdng an mon
(kich thudc 140x140x18x3,800 mm), rut ra cac két
luan sau:
— Tbc d6 an mon ting cao trong moi truong bién, dic
biét 1 ving bin nudec.
— Tdc d6 an mon c6 muc giam nhét dinh trong khu
vuc phia trén ctia viing thiy tridu (nguyén nhan chinh
1a trong ving thity tridu c6 6 16n hinh thanh trén cac

két cau thép).

— Tbc d6 an mon thap trong vung ngdp nudce (nguyén
nhén chinh la lugng cung cap OXy trong vung ngap
nuée thip hon trong cac ving ban nudc va ving thiy
triéu).

— Tdc d6 an mon giam theo thoi gian va dan dat toi
tdc 6 an mon khong ddi nhu da duge chi 16 trong Tiéu
chuén k¥ thuat va Cac chi giai cho Céc cong trinh
Cang ¢ Nhat Ban.

(Tham khao Hinh 1 va 2).

e Cac san pham thép boc (Son thdng thwong, son
mang day)

Trong cac san pham thép son thong thuong (kém vo
co 25um + nhya epoxy 600 um), khu vyc dn mon tang
1én trong va sau 5 ndm & cac ving thiy tridu va ngap
nuée (Hinh 3). Nguoc lai, v6i cac san pham thép son
mang day (son giau kém hiru co' 15 um + nhya epoxy
kiéu mang 51eu day 2 ;000 pm + flo 25 um) khang dinh
dugc su xuat hién mot s6 &n mon tai cac phan hu hong
du bao do go troi dat gay ra nhung khong quan sat
duoc sy mat mat mang son, niit va cac hu hong 16p son
khac, con 16p son van tot (xem Hinh 4).

e CAc san pham thép boc hiru co (Polyurethane,
Polyethylene)

Khong quan sat thdy c6 hu hong & cac 16p mang
polyurethane sau 23 nim phoi va 16p mang van trong
diéu kién t6t (Hinh 5). Phan binh thuong cua 16p mang
polyurethane ciing gitt duoc trong diéu kién binh
thuong sau 10 ndm phoi, nhung & phan bi hu hong
khac nhau (day Imm, dai 100mm) da duoc cb ¥ tao ra
trudc thi quan sat duge sy an mon xuét hién vé6i chiéu
day tim t6i da 1a 1,2mm. Xét ti phan c6 xuét hién hu
hong khi phoi 1 ndm va duge stra chira bang cach ling
dong tai chd thi cac diéu kién t6t van duoc gitr nguyén
sau 9 nam phoi.

e L6p boc thép khong ri chdng in mon cao

Quan sat dugc tién hanh trong cac diéu kién dn mon
& thép khong ri chdng an mon cao (Cr+3Mo+10N>38
(% khdi luong)) 1a cac dng boc co gin bao vé ca-tdt.
Két qua 14 bé mit cua thép khong ri bao gdbm ca duong
han va cac phan stra chita han khong quan sat thiy an
mon ngay ca sau 10 nam.

Trong trudng hop khi hu hong xuyén hdn tap xudt
hién trong viing thuy triéu thi van khong quan sat thay
in mon trén kim loai nén cua dng thép do tac dung cua
bao vé ca-tot. Con trong truong hop khi hu hong xuyén
hdn tap xuét hién trong ving ban nudce, do bao vé
ca-tot khong co tac dung trong ving ban nudc nén van
quan sat thiy an mon trén kim loai nén ciia 6ng thép
(khoang 0,05mm/nam).

Ngoai ra, khi khong ap dung bao vé ca-t6t, quan sat



thay an mon (dang k& nut) trong cac khe ho (phan gin
mau thtr) sinh ra trong qué trinh lip dit mau thir trong
cac ving bian nudc va ngip nudc.

Dua trén céc kién thirc thu thap dugc, danh sach cac
van d& quan tim trong moi trudng bién khi sir dung
bién phap bao vé boc phu bang thép khong ri chéng an
mon cao dugc liét ké nhu trong Bang 1.

e Boc titan

Vi cac dng thép boc titan sau 29 nam phoi, quan
sat thdy sy bién mau trong ving bin nudc nhung
khong quan sat thiy an mon (Hinh 6). Ngay trong phan
phia duéi cac 16p dan va khe ho tao ra trude do gin
tam titan 1én mot tAm titan khac van khong quan sat
thdy an mon.

e Cac phwong phap bio vé chdng in mon

Ngoai cac phuong phap bao vé chdng an mon di
néu trén, phuong phap boc bao vé chdng an mon dong
ni-ken va phuong phéap str dung két hop thép khong ri,
titan hoac céc vét liéu khac trong thi nghiém phoi da
kiém chung dugc kha nang tao do bén dai han cua céc
phuong phap.

Anh 1 Cac diéu kién thi nghiém phoi

Hinh 1 Phan b6 dn mon theo chiéu sau (thép thong
thuong)

Hinh 2 Thay di trudng ky trong toc do n mon do méi
truong bién

Hinh 3 San phim thép son thong thuong sau khi cao ri
(trén: phoi 5 ndm, dudi: phoi 19,5 nam)

Hinh 4 San pham thép son dang mang day (phoi 19,5
nam)

Hinh 5 Lép boc polyurethane sau khi cao ri (phoi 23
nam)

Hinh 6 Ong thép boc titan sau khi cao ha (phoi 29
nam)

Bang 1 Cac noi dung chu y khi ap dung phuong phap
bao vé boc thép khong ri chéng dn mon cao

Tiép tuc tién hanh cac thi nghiém phoi

Nhiéu dang phuong phap béo vé chdng an mon
duoc dua vao thi nghiém phoi dai han giup khing dinh
dugc hiéu qua ing dung cua phuong phap trong mot
moi trudng bién cu thé. Ké hoach kéu goi tiép tuc cac
thi nghlem phoi cho cac phucmg phap bao vé kiéu kim
loai chng an mon cao du kién cung cap tudi tho dai
han.

10



Kenichiro Imafuku: After graduating from Depart-
ment of Civil Engineering of Tohoku University in
1993, he entered Nippon Steel Corporation (currently
Nippon Steel & Sumitomo Metal Corporation) and
then was assigned to the company’s Steel Research
Laboratories. He assumed his current position as Se-
nior Researcher, Materials Reliability Research Lab.
Steel Research Laboratories in 2013.

Photo 1 Exposure test conditions

Fig. 1 Distribution of Depth-direction Corrosion (Ordinary Steel)
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@

Corrosion rate (mm/year)
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0.7
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0.4
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—| due to macro cell
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. 2 Secular Change in Corrosion Rate by Marine Environment
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Fig. 3 Appearance of Common
Painted Steel Products af-
ter Rust Removal (top:
5-year exposure; bottom:
19.5-year exposure)

Fig. 4 Appearance of Thick Film-
type Painted Steel Products
(19.5-year Exposure)

Fig. 5 Appearance of Polyurethane
Coating after Rust Removal
(23-year Exposure)

Splash zone Tidal zone Submerged zone
Rust section
Splash zone Tidal zone Submerged
zone

Upper end section
of test specimen

Rust stains

Splash zone

Table 1 Cares in Application of Highly Corrosion-resistant
Stainless Steel Covering Protection Method

Tidal zone

Lower end section
of test specimen

Submerged
zone

Corrosion-protection

Highly corrosion-resistant stainless steel cover (Cr+3Mo+10N>38 (mass %))

method
Combined use of cathodic protection (about —770~-1000 mV (vs. SCE))
Envi n SEEie) Weld Damage-
nvironmen penetrated Gap section
Splash zone Weld-repaired section| section
Tidal zone Selection of Repar | No production of gap
appropriate epairis necessary | iy specimen installation

Submerged zone

welding material and
implementation of
appropriate welding

Cathodic protection
is effective

Cathodic protection is
effective

Fig. 6 Appearance of Titanium-covered
Steel Pipe after Shell Removal

Gap (between titanium and titanium) /

(29-year Exposure)
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(Trang 7-9)

Cac thi nghiém phoi ngoai khoi dai han
cho cic phwong phap biao vé chong in
mon coc ong thép & HORS

Tac gia Toru Yamaji

Nhom Vit lieu, Vién nghién cuu San bay va Cang

Céc san pham thép 1a vat liéu xay dung quan trong
ding dé nang cap cac cong trinh ha ting va duoc sir
dung rong rii trong cac cong trinh cang va két ciu
ngoai khoi. Tuy nhién, cac san pham thép khong duoc
bao vé chéng an mon trong thoi gian dai, nhiéu vi du
cho thiy d6 bén cua cac cong trinh két cau thép nay bi
giam xudng do thép bi in mon gay ra sy suy giam do
an toan va céng nang ciia cong trinh. Tir d6, dé dam
bao diéu kién tét cho cac két cau thép trong thoi gian

dai, dac biét 1a cac két cau trong moi truong ngoai khoi,

can phai co cac bién phap bao vé chdng dn mon phu
hop.

Trudce tinh hinh d6, Vién nghién ctru San bay va
Cang, Vién nghién ctru Cong nghé Phat trién B bién
va Hiép hoi K¥ thuat Nhat Ban cho coc éng va coc van
thép da bit ddu hop tac tir ndm 1984 cac thi nghi¢m
hién truong ap dung nhiéu blen phap bao vé chong an
mon khac nhau cho cic coc dng thép ctia mot két cau
thép cu thé dat ngoal khoi. Muyc tiéu c hinh cuia thi
nghlern nay 1a dé kiém tra cac phuong phép bao vé
chbng an mon du kién c6 kha ning bao vé chdng in
mon dai han. Nam 2014, thi nghiém hién truong budc
sang nam thir 30.

Bai bao nay gidi thiéu tom ta cac két qua nghién
ctru cua thi nghiém phoi dai han ngoai khoi trong 31
nam.

Tém tit vé vi tri thi nghiém phoi

Tram Nghién ctru Hai dwong hoc Hazaki (HORS)
dat trén vung bién hé tai Kasshima-nada & quan Ibaraki
la noi thyc hién cac thi nghi€m hién truong (Anh 1).
Ving bién ho Kashima-nada c6 soéng cao, bao gom ca
ving séong vo co cat day bién dich chuyen 16n. Vi song
cao va thuy triéu nhanh tic dung truc tiép 1én cac coc
ctia HORS nén ¢6 vi tri nam trong moi trudng dac biét
khic nghiét, 12 noi rat phi hop dé thi nghiém cac
phuong phap bao vé chdng an mon.

Trong HORS, mot két ciu phan trén bang bé tong
nam trén cac coc dng thép c6 dudng kinh 600-800mm
dat cac dam thép bang bé tong du ung lyc (Hinh 1).
Tong chiéu dai cia coc 1a 427m va c¢6 47 coc éng thép.
Céc thi nghiém hién truong da dugc tién hanh véi
nhiéu phuong phap bao vé chdng an mon khac nhau
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cho céac coc ong.

Anh 1 Toan canh Tram Nghién ctu Hai duong hoc
Hazaki

Hinh 1 Vi du v& mat cit cia Tram Nghién ctru Hai
duong hoc Hazaki

Cic phwong phap bao vé chéng in mon dwgc ap
dung trong cac thi nghiém hién trwong

Céc phuong phéap bao vé chéng dn mon dugc ap
dung trong cac thi nghiém hién truong dugc phan loai
so lugc thanh nam loai sau: boc phu hitu co, boc phu
vd co, boc phu dau md, son phu va bao vé ca-tot. Cac
dac trung chinh cta ting phuong phéap nhu sau:

e Phuong phap boc phu hitu co

Boc phu hitu co 1a phuong phép bao vé chdng an
mon khi bé mit cua cac san pham thép duoc boc bang
polyethylene 1a mét vat liéu dang Iuu hoa dudi nudce
hoic cac vt liéu hitu co khac. Chiéu day 16p phi thong
thuong 13 2-10mm, day hon chidu day son phu.

Phuong phap Boc phu hitu co c¢6 d6 bén tuyét voi,
kha ning chdng dn mon trong nudc bién va trong diéu
kién khi quyén. Phuong phéap nay duoc ap dung cho
cac két cAu méi 1ap dit (Xem Anh 2).

Vi boc phu dang luu hoa dudi nudc, mét 16p son
dang luu hoa dudi nudc duge phu lén bé mit cua cac
san pham thép dé tao ra mot 16p boc phii day. Phuong
phap nay ciing c6 hiéu qua dé sta chira (Xem Anh 3).
e Phwong phap boc phii vo co

Boc phii v6 co 1a phuong phéap bao vé chéng in
mon khi bé mit ctia cac san pham thép duge boc bang
vira xi-méang, bé tong cbt thép hoac cac vét liéu vo co
khac bao gém ca kim loai. Cac bé mit san phdm thép
duoc bao v¢ khéi an mon nhd 16p mang dac, thu dong
hinh thanh trén cic bé mat thép do su kiém hoa cua
vira xi-mang hodc bé tong.

e Phuwrong phip boc phii ddu mé

Boc phii dau mé 1a phuong phap bao vé chong an
mon két hop st dung mot vat li€u bao vé chéng in mon
gém dau m& (mot dang sap goc dau mo) va 16p phu
bao véc vat liéu chdng dn mon. Pay 1a phuong phap co
do tin cdy cao duoc st dung nhiéu.
¢ Phuong phap son phi

Son phu 14 phuong phép bao vé chdng dn mon khi
nén bé mit thép dugc boc trudc tién bﬁng mot 16p 1ot
giau k€m (son chira bot kém) roi duge boc b?ing mot
loai son 1dng hodc ntra cing. Pay 1a phuong phép dugc
sir dung rat rong rai.

Céc loai son dugc dung cho phuong phap son phu
thong thuong ¢ céc thi nghiém hién trudng la son déc
biét day, son keo epoxy dang mang day, son keo epoxy



bong thiy tinh va son keo epoxy nhya duong.
e Phuong phip bio vé ca-tot

Cac hé thong bao vé ca-t6t thuong duoc phan loai
thanh hé théng a-ndt gan-va-nic va hé thong dong
cuong buc. Phuong phap dugc ap dung chu dao hién
nay cho cac két cau thép trong cang 1a hé thdng a-ndt
gan-va-nic.

Trong hé théng a-ndt gan-va-nic, mQt kim loai kém
tro hon san pham thép dugc nbi dién véi san pham
thép va cap mot dong dién bao vé chéng dn mon t6i
san pham thép bang tac dong dién tan dung su khac
nhau vé dién thé giira kim loai va san pham thép. Trong
ap dung thuc té, bao vé ca-tot kha thi khi dién thé cua
bé mit san pham thép thap hon -780mV tham khao
dién cuc bac — bac clorit — nudc bién.

Anh 2 Boc phii Polyethylenen (mit den:
Polyethylenen)

Anh 3 Boc phit dang luu héa dudi nude (boc phi 4o
mat-tit)

Cic két qua diéu tra sau cac thi nghiém phoi 30
nam

e Cac phwong phap boc phi hiru co

—Boc phu polyethylene

Tinh hi¢u qua ctia phuong phap boc phu
polyethylene di duoc khing dinh qua thi nghiém bao
vé chdng an mon hon 30 nam. Trong thi nghiém FT-IR
(quang phd ké hong ngoai bién d6i Fu-ri-&) gin nhu
khéng quan sat dugc bat ky hu hong nao do tia cuc tim
gay ra (Hinh 2). Hon nita kha nang cach ly khong co
anh huong gi toi sy 1am viée bao vé chdng an mon. Tir
d6 c6 thé néi 16p boc phii polyethylene s& c6 d6 bén
lau dai trong tuong lai.

Dién tré suat thé tich (tinh toan tir kha ning cach ly)
cling dugc kh:fmg dinh 1a mét cong cu hiru ich dé danh
gia sy lam viéc bao vé chéng an mon cua boc phu
polyethylene.

—Boc phu dang luu héa dwéi nuée

Sau 20 nam tir khi bat ddu thi nghiém, boc phu dang
luu héa duédi nuée cho théy su lam viéc bao vé chéng
an mon kha quan. Tuy nhién, sau 30 nam, 16p boc phu
dd c6 mot s6 hu hong bé ngoai. Hon nira, khang dinh
duogc sy lam viéc cua 16p phu bi giam 0 rét vé dd cach
ly va chiéu sau xuyén ciia cac i-6n clo-rit.

Kha ning cach ly va chiéu siu xuyén cua cac i-6n
clo-rit da duoc khéng dinh 1a mdt cong cu hitu ich dé
danh gia sy lam viéc cua cac 16p phu dang luu hoa
dudi nudce.
¢ Phuwong phap boc phi vo co

Phuong phéap boc phu bé tong duge khing dinh
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khéng bi suy giam hinh dang bén ngoai ma van giir
duogc kha ning bao vé chdng an mon tot sau 30 nim
(Anh 4). Véi boc phti bé tong phoi trong cac ving ngap
nuée va thay triéu, khong xuét hién an mon dang ké
khi cac i-0n clo-rit tap trung mat do cao trén bé mat san
pham thép hodc khi phat hién duogc cac i-6n clo-rit xam
nhap vao mit trong cua cac san pham thép. Cac két qua
diéu tra nay cho thiy kho du doan duoc khi nio cac san
pham thép bi an mon khi xuét hién cac i-6n clo-rit xam
nhap.

La mét bién phap dé du doén sy hu hai caa 16p boc
phu bé téng, can phai tién hanh thém céac kiém toan
trong tuong lai.

. Phu’(rng phap boc phl'l diu mé&

Diéu kién bao vé chdng an mon ctia phurong phap
boc phu diu m& sau khoang thoi gian 30 ndm cho thy
mac du 16p boc bao vé van ¢ tinh trang tdt thi hu hong
van xdy ra trén cac bu-16ng va cac cau kién phu tro
khac dugc st dung dé cb dinh 16p boc bao vé (Anh 5).

Ty suat du thira diu thuong duoc chon 1a chi sé dé
danh gia su lam viéc ciia phuong phéap nay. Tuy nhién,
d6 chinh xac cua phép do ty sut du thira dau khong
cao va con co cac hé sb hu hong khac ngoai ty so du
thira dau nén van c6 nhiéu ndi dung can giai quyét dé
danh gia chinh xac sy lam viéc cua phuong phap.
Trong twong lai, can phai tién hanh cac kiém toan khac
vé co cdu pha hoai ciia phuong phap boc pha diu md
dé xay dung duoc cach danh gia chinh xac sy lam viéc
cua phuong phap nay.

° Phu’(rng phap son phu

Céc kiém toan cha yéu dugc tién hanh trén cac son
déc bi¢t day, son keo epoxy dang mang day. Trong k khi
bén ngoai ciia 16p son phu van tdt sau 30 nam thi van
khang dinh c6 hién trong xam nhap mudi ting dan vao
16p mang son gdy ra sy giam dan cia hoat dong bao vé
chéng dn mon cia 16p mang.

Tré khang dugc khang dinh 1a mot cong cu dé danh
gid sy 1am viéc ctia nhiéu phuong phap son khac nhau
(Anh 6).

e Phuwong phap bio vé ca-tot

Khao sat hé théng a-ndt gan-va-nich thong thuong
ctia phuong phap bao vé ca-tét cho thiy thoi gian tiéu
thy a-ndt c6 thé duoc du bao nhanh chong hon bang
cach chia nho cac tiéu chuan danh gia hu hong tir cap
d6 2 hién tai dén nhiéu cip d6 hon. Mic du vay, can
phai xac dinh can than gia tri ngudng.

Ngoai ra, cac kiém tra con duoc tién hanh theo
phuong phap cb dinh cac a-ndt gan-va-nic vao san
pham thép c6 nam cham cho thay khong c6 a-n6t nao
bi hong sau 5 nam tir khi ¢ dinh vao van gilr duoc
diéu kién bao vé chdng an mon tét (Anh 7). Tuy nhién,



vi ¢6 truong hop dién thé bién doi bat thuong do anh
huodng cua séng nén can phai thyc hién quan sat dai
han di€u kién qua trinh.

Hinh 2 Cac két qua phan tich FT-IR cta bé mit boc
pht polyethylene

Anh 4 Cau trac bén trong ctia boc phti bé tong

Anh 5 Bén ngoai boc phu bao vé bang phuong phap
boc phit ddu m&

Anh 6 Do dac tro khang cho phuong phap son phu
Anh 7 Nam chdm & phan gin a-ndt cua phuwong phap
bao vé ca-tot

Cic két qua c6 ich tir thi nghiém phoi dai han

Khao sat ciia chiing t6i vé cac thi nghiém phoi
ngoai khoi dai han céc coc dng thép cho thiy c6 nhiéu
phuong phap bao vé chéng an mon ¢6 kha nang bao vé
tdt trong qua trinh 30 ndm. C6 thé tiép tuc cac thi
nghiém phoi trong twong lai dé danh gia d6 bén dai han
ctia cac phuong phap bao vé chdng an mon nay ap
dung & ngoai khoi. Cung luc, cac két qua thu dugc s&
duoc ding dé tham khao khi danh gia d6 bén du doan
cua phuong phap.

Phuong phap danh gid sy 1am viéc cua cac phuong
phap bao vé chdng an mon khac nhau dugc chia thanh
hai nhém: nhém cac phuong phap c6 thong sb c6 thé
trich ra dung lam can cu dé danh gia hoat dong va
nhém cac phuong phap van con ton tai nhiéu van deé.
Huéng dén viée xdy dyng cac phuong phap dé danh
gia su 1am viéc can cho cac phuong phap bao vé chong
an mon boc phu va xay dung cac phuong phap du bao
su 1am viéc bao vé chéng dn mon trong twong lai cta
cac phuong phap khac nhau, ching t6i s& tiép tuc thuc
diy cac kiém toan trong tuong lai.

15



Toru Yamaji: After graduating from the Univer-
sity of Kyushu in 1997, he entered the Ministry

of Transport and was assigned to Researcher,
Port and Harbour Research Institute in 1998. He
became Head of Materials Group, Port and Airport
Research Institute in 2010, and assumed his cur-
rent position as Director of Structural Engineering
Field, Port and Airport Research Institute in 2012.

Photo 1 Full view of Hazaki Oceanographical Research Station

Fig. 1 Example of Sections of Haza-
ki Oceanographical Research
Station

Corrosion-protection
coating

Photo 2 Polyethylene coating (black section:
polyethylene)

Wear-resistant cover

Steel pipe pile

Photo 3 Underwater cured-type coating (coating
of putty-state coat)
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Fig. 2 FT-IR Analysis Results of Polyethylene-coated Surface

Stud dowel
FT-IR analysis section CH2 1450cm™’
Embedded resin
l Polyethylene-coated surface ‘
Polyethylene
coating
CH2 1450cm'/ C=0 1740cm’ C=0 1740cm’
Reinforcing bar Concrete

Photo 4 Internal structure of concrete coating

Photo 5 Appearance of protective cover of pet-
rolatum coating method

Photo 6 Impedance measurement for painting

method

Photo 7 Magnet at anode-affixed section in ca-

thodic protection method
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(Trang 10-12)

Quan tri cang & Nhat Ban: Bao duong
va quan ly cac cong trinh cing

Tac gia Isao Sakai

Vin phong Cang, Bg Pat dai, Co so ha tang, Giao
thong va Du lich

Nhat Ban 1a dat nude duge bién bao quanh c6 dan
s6 va cia cai tép trung & cac khu vuc bo bién. Cang
dong vai tro ho tro viéc phan ph01 hang héa va van
chuyén chon nguoi, 1a cac diém nut trong mang ludi
giao thong duong thuy va dudng bo. Dong thoi, cac
cang cling 1a co s6 ha tAng qudc té thiét yeu dé van
chuyen hau hét hang hoa va vat liéu xuit nhap khiu
can thlet cho doi song hang ngay cua nguorl dan va
cung cap cho cong nghé ché tao von 12 nén tang cua
nén kinh té Nhat Ban.

Céc yéu cau dit ra cho cang: Cau tric cac mang
1110’1 glao thong c6 hiéu qua va ben ving trong nén kinh
té toan cau két ndi cac cang qudc té dé dam bao tinh
canh tranh cua cac doanh nghié¢p hoat dong tai Nhat
Ban; Tang cudng tinh canh tranh cua tit ca cac nganh
cong nghiép hoat dong & Nhat Ban nho cai tién hiéu
qua giao nhan vén tai quéc té dé dem lai thu nhép va
viéc lam mai.

Trudc tinh hinh d6, s6 lugng cac cong trinh cang &
Nhat Ban d3 ting nhanh dat toi tudi tho 50 nam khi
duogc xay dung, vi vay cin bao dudng va quan ly hiéu
qua cac cong trinh xét toi sy quan 1y toan bd ngudn
cang ¢ Nhat Ban.

Trong phan tiép theo, chung t6i xin gi6i thidu nhiéu
bién phap khac nhau dé thiic day viéc bao dudng va
quan ly céc cong trinh cang & Nhat Ban.

Cic thye té quan ly cing va cic cong trinh & Nhat
Ban
e Vai tro va loai cang

Cac cang Nhat Ban dugc phan ca‘ip thanh bén loai:
“Cang Trung tdm Cong-ten-no Quéc t&” dong vai tr(‘)
quan trong trong viéc tang cuong tinh canh tranh qudc
té 1a mot trung tam vén chuyén cong-ten-no duong
bién qudc té; “Cang Trung tim Qudc t&” déng vai tro
trung tAm trong cic mang lu6i van chuyén hang hoa
duong thuy quc té; “Cang chinh” déng vai tro trung
tam cua cic mang ludi van chuyén duong thiy va c6
mdi quan hé quan trong véi cac lgi ich trong nudc; Cac
cang dia phuong khac véi cac cang da néu trén. S6
luong cac cang & Nhat Ban 1a 933 (Xem Bang 1).
e Ciac thye té ting cwdng va quan Iy cic cong trinh
cang
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Céc cong trinh ot 161 ctia cang dugc phéan thanh hai
loai: cac cong trinh cong cong dugc chinh quyén trung
wong va cac don vi quan 1y cang (thuc té cong cong dia
phwong) ting cudng va quan 1y theo nhu ciu céng
cdng; cac cong trinh tu nhan dugc ting cudng va quan
1y theo nhu cau sir dung dic biét cuia cac doanh nghiép
tu nhan. Trong thuc té, viéc quan 1y cac cong trinh
cang dugc chinh quyén trung wong ting cudng Uy thac
cho don vi quan 1y cang vén quan 1y céc cong trinh
cong cong trong mot hé thdng hang hoa (Tham khao
Hinh 1).

Béng 1 Chiing loai va S lugng cang & Nhat Ban
Hinh 1 Cac thyc te tdng cuong va quan ly cong trinh
cang

Cic cong trinh cang hét tudi tho va viéc bio dudng
du phong
e S6 lwgng cac cong trinh cang hét tudi tho ting

Céc cong trinh cang ¢ Nhat Ban duogc céi tao cung
v6i sy phat trién ciia nén kinh té dat nude. Hau hét cac
cong trinh dugc xay dung trong giai doan tir nhiing
nam 1970 dén 1980 dong vai trd quan trong 1 co s ha
tang quan trong cho su phat trién kinh té va phan phdi
hang hoa ¢ Nhat Ban.

Mit khac, cac cong trinh nay dang dan hét tudi tho.
Lay vi du minh hoa & cac cau cang von dong vai trd co
s& trong cac cong trinh cang: c6 khoang 5000 cang
cong cong trén ca nude co chidu sau tir 4,5m tré 1én
duoc xay dung tir hon 50 nam trude s€ tang nhanh
khoang 10% tong s6 dén thang 3/2014 va dén khoang
60% dén thang 3/2034 nhu trinh bay trén Hinh 2.

e Bio dudong du phong

V6i cac cong trinh cang nhanh chong hét tudi tho,
can phai 1én ké hoach bao dudng phi hop dé giam chi
phi vong doi cung Iuc dam béo cac cong nang on dinh
cta cong trinh. Pé dat dugc muyc tiéu nay, can phai
thic ddy hon nita cong tac bao dudng du phong va lam
moi gitp kéo dai tudi tho khai thac va lam giam chi phi
vong doi chtr khong phai 1a bao dudng stra chita khong
¢6 cac bién phap xur 1y trude giai doan lam mai (Tham
khao Hinh 3).

Hinh 2 Ty s6 giita s6 cau cang cong cong c6 chidu sau
nudc tir 4,5m tré 1én va thoi gian 50 tinh tir khi bat dau
khai thac va tong sb cau cang

Hinh 3 Hinh anh vé Bao dudng dy phong

Co ché bao dudng cac cong trinh cing
e Chu ky bao dudng cac cong trinh cing
Muc tiéu cua bédo dudng cac cong trinh cang la dam



bao sy lam viéc thoa man trong mot thoi gian khai thac
nhét dinh. Véi muc dich nay, can phai tién hanh c6 hé
thong cac diéu tra, danh gia va sira chita cing lic véi
viéc quan tric chat ché giai doan khai thac.

Viée bao dudng cong trinh cang phai dugc tién
hanh trong chu trinh bao dudng thé hién trén Hinh 4.
Dé thyc hién diing voi chu trinh bao dudng nay, cac
diéu luat c6 lién quan va nhiéu hudng dan di duoc
chuan bi 6 ich dé dua ra cac ké hoach bao dudng /
quan 1y va tién hanh cac kiém tra, danh gia.

e Cac ké hoach bao dudng theo cong trinh va quan
ly hang héa theo cang

Bio dudng cac cong trinh cang gdm hai ndi dung;
céc ké hoach bao dudng can dugc tién hanh phu hop
v6i cong trinh va cac ké hoach bao dudng dy phong
can dé quan 1y chién luoc ngudn cong trinh (Hinh 5).

Vi cac ké hoach bao dudng du phong theo cang,
uu tién trong bao dudng va lam mdi tirng cong trinh
duoc xac dinh dua trén cac ké hoach bao dudng theo
cong trinh va chi phi yéu cau cho viéc bao dudng ting
cong trinh duoc phan cip. Mot vai tro khac cia cac ké
hoach bao dudng du phong 14 thuc diy chién lugc viée
quan 1y ngudn theo cang, vi du nhu tich hop cong trinh,
thay d6i ap dung va cai tién dinh tinh phu hop véi
nhitng thay d6i méi vé cac diéu kién xa hoi va kinh té.

Hinh 4 Chu trinh b4do dudng céc cong trinh cang
Hinh 5 K¢ hoach bao dudng / quan ly va ké hoach bao
dudng dy phong
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Isao Sakai: After finishing the master’s course of
School of Engineering, The University of Tokyo, he
entered the Ministry of Land, Infrastructure, Trans-
port and Tourism (MLIT) in 1992. In 2010, he served
as Director, Port and Airport Research Institute. He
assumed his current position as Director, Engineer-
ing Administration Office, Engineering Planning
Division, Ports and Harbors Bureau, MLIT in 2016.

Table 1 Kind and Number of
Ports in Japan

Kind Number
International Container Hub Port )
International Hub Port 18
Major Port 102
Local ports 808
Total 933

Fig. 1 Improvement and Management Entities of Ports and Harbor Facilities
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Fig. 3 Image of Preventive Maintenance
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Fig. 4 Maintenance Cycle for Port/harbor Facilities

f| Working out of maintenance plan

L‘Guidelines for Working out of Maintenance and Management Plan for Port and Harbor Facilities”

7| Inspection and diagnosis

¥

“Guidelines for Working out of Maintenance and Management Plans for Port and Harbor Facilities”

ﬁ

Kind of inspection and diagnosis

Facility subjected to regular
inspection and diagnosis

Facility subjected to priority
inspection and diagnosis

Common periodical
inspection and

+ Once at least within
5 years

+ Once at least within
3 years

diagnosis

diagnosis
Periodical
inspection
and Detailed periodical
diagnosis | inspection and

+ Once at least in
appropriate time during
service period

* Whenever service
period is prolonged

* Once at least within
10~15 years

« Once at least within 10 years
for the facility that faces
main navigation route and
is subjected to specified

\3

technical standard j

L Z

7] Comprehensive assessment

.

“Guidelines for Working out of Maintenance and Management Plans for Port and Harbor Facilities”
+ Assessment based on engineering knowledge and judgement

L 2

Maintenance and repair plan

+ Planning of maintenance/repair method and implementation period

i Reexamination of |
1 inspection and !
! diagnosis plan !

¥

Implementation of maintenance work

Reexamination of maintenance and management plan
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Fig. 5 Maintenance/Management Plan and Preventive Maintenance Plan

\_

Maintenance and management plan

Preventive maintenance plan
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(By facility)
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(By port)

\_ /

diagnosis of relevant facility and their implementation period,
maintenance content and its implementation period

Plan Maintenance and management plan Preventive maintenance plan
Plan unit By each facility By each port and harbor
Objective | To contribute towards promotion of appropriate To contribute towards planned implementation of
maintenance and management (inspection, maintenance, countermeasure against superannuation by each
etc.) by each facility port and harbor
Plan Working out of basic concept for facility maintenance and Working out of countermeasure against superannuation and
content management, planned and appropriate inspection and prioritizing of implementation of countermeasure depending

on importance level of facility by taking superannuation and
application condition for respective facility into consideration
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(Trang 13-14)

He¢ thong thiet ke ket cau theo triet ly
quan ly vong doi du an

Tac gia Giao sw Hiroshi Yokota

Pai hoc Hokkaido

Gioi thiéu

Mot két cau dugc quy hoach va thiét ké chinh xac
dé giir cho hoat dong két ciu theo cac yéu ciu tuong
g trong sudt vong doi du an. Tuy nhién hu héng
nghiém trong cua cac bd phén két cau co the xay ra do
nhiéu nguyén nhan. Dé dap ung v6i thyc té nay, tuan
theo su sip xép giira thiét ké va bao duong 1a rat quan
trong. Quan ly vong doi 1a mot hé thong t6 chirc dé hd
tro viéc ra quyet dinh dya trén ky thuat dé dam bao sy
1am viéc két cdu phu hop va tudi tho dai cua két cau &
giai doan thiét ké, bao dudng va moi cong tac c6 lién
quan trong subt vong doi du an. Bai bao nay trinh bay
vé hé thong thiét ké két cu theo triét Iy quan 1y vong
doi du an.

Quan ly vong doi du an

Tubi tho khai thac ctia mot két cu duge hinh thanh
tr moi hoat dong bao gém ca quy hoach, thiét ké co
ban va thiét ké k¥ thuat, xdy dyng, bao dudng, sira
chira va két thac khai thac. Quan Iy vong doi 1a mot
khai niém tich hop de hd tro trong céac hoat dong quan
1y chu ky vong doi tong cong cua cac két cau du trén
viéc quan Iy timg giai doan dé dam bao cac cong ning
va su hoat dong cua cac két cAu va dé dat tGi bén viing
nhu trong Hinh 1. Néi cach khac, quan Iy vong doi du
an ¢6 thé dua ra mot ké hoach téng thé dé dam bao cho
két cAu thoa man cac yéu ciu lam viée c6 lién quan dat
ra & thoi diém thiét ké hodc dugc diéu chinh sau d6.
Hinh 2 thé hién chu trinh PDCA 14 qua trinh then chdt
cua quéan ly vong doi du an. Chu trinh PDCA duogc
thue thi dya trén cac s liéu dugc thu thap & giai doan
bao dudng. Véi qua trinh bao dudng, dé xac dinh sy
khong phut hop hodc sai khac giita gia thiét thiét ké va
diéu kién thuc té (Kiém tra), K& hoach va Thuc hién
duoc ap dung dé cai thién bao dudng, thiét ké va/hodc
cac phuong phap thuc thi trong tuong lai (Hanh dong).
Trong qua trinh nay, s0 lidu dau ra tir he théng c6 thé
phan hoi lai cac giai doan quy hoach, thlet ké, va/hodc
xay dung néu can. Vi thé, co thé noi cac sb lidu bao
dudng dong vai tro rat quan trong.

Hinh 1 Vong doi ciia két cau va quan ly
Hinh 2 Chu trinh PDCA trong LCM
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Thiét ké tudi tho khai thac

Triét 1y nén tang vé cach thirc bao dudng két ciu
can dam bao phai dwoc xay dung dua trén cac didu
kién, tudi tho khai thac thiét ké, cac dic trung két cu,
cac dac tinh vat li¢u va nhitng kho khan trong danh gia
va hanh dong stra chira, tam quan trong cua xa hdi va
kinh té, v.v... Trong giai doan thiét ké ban dau, thiét ké
tudi tho khai thac (46 ben) duoc ap dung dé du doan su
suy giam lam viéc cua ket céu. Cac phuong phap luén
dac trung Ve thiét ke tudi tho khai thac cho cac két cau
dua trén triét 1y vé phuorng phap xac suét day du,
phuong phap hé sé an toan timg phan, phwong phap
thoa man muyc tiéu va phuong phéap hu hong tranh.

V6i cac két cAu thép, an mon 13 mot trong cac
nguyén nhan chinh lam suy giam 1am viéc can xét dén
trong giai doan thiét ké so bd. Theo d6, sy &n mon cla
chinh thép va’hodc sy hu hong ctuia hé théng béao vé
chéng an mon phai duge xét dén day di. Dy doan &
giai doan thiét ké duoc thuc hién dya trén cdc md hinh
Iy thuyét hodc cac gia tri dic trung duoc xac dinh bang
cach diéu tra cac két cdu co sdn hodc cac tim kiém thuc
nghiém. Khi phuong phap xac suét toan phan dugc ap
dung, cac thong sd thiét ké phai dugc mo hinh hoa
b'fmg cac ham xac suét. Mot sb tai liéu tham khao da
cung cép vi dy thé hién cac thay ddi xac suét pha hity
theo thoi gian do an mon thép. Mit khac, sy bao vé
chbng dn mon da duoc ap dung tong quat dé thay thé
cho phuong phap hu hong vi du nhu boc phit bé mat
hodc bao vé ca-tdt. Theo phuwong phap nay, cac mod
hinh hu hong ciia bao vé chdng in mon phai dugc xem
xét trong thiét ké tudi tho khai thac.

Hu hong nghiém trong c6 thé xay ra do thiét ké do
bén khong ddy du véi cac gia thiét khong du an toan vé
hu hong vat lidu va thiéu bao dudng phi hop sau khi
xay dung két cAu. Dua trén triét 1y thiét ké dua trén su
lam viéc, can phai dua ra cac bién phap dé dam bao su
lam viéc cua két cAu yéu cau trén cac gidi han cyc tiéu
trong céc giai doan thiét ké va bao dudng.

Panh gia sy lam viéc trong bao dwdng

Béo dudng la chién luge chinh dé chéng lai viéc
suy giam két cdu dugc tién hanh dé danh gia cac diéu
kién hién tai cta két cau va dé dinh lugng cip d6 lam
viée két cdu. Ngoai ra, can phai du doan duoc qué trinh
suy giam lam viéc cua két cAu trong tuong lai. Trong
giai doan bao dudng, ban du cac ki su bao dudng s&
tuan theo kich ban dugc gia thiét trong giai doan thiét
ké (kich ban quan ly vong doi, kich ban LCM). S6 liéu
dau ra ctia thiét ké phai duoc kiém ching bang cong
tac bao dudng vi qua trinh hu hong khong xay ra dung



nhu cac gia dinh da dit ra trong thiét ké. Qua trinh in
mon xay ra khac nhau theo vi tri vi dac trung khong
dong nhat cia vat li€u va cac diéu kién méi truong

khac nhau. Véi viéc str dung cac so liéu an mon thyc te,

kich ban LCM s¢& dugc cap nhat lai.

CAp d6 kiém tra va diéu tra co tic do dén mo hinh
danh gia 1am viéc cua két cau. Co thé danh gia theo
triét Iy dua trén diéu kién hodc triét Iy dua trén su lam
viée. Kiém tra bang miét thuong chi c6 the cung cap cac
thong tin vé su thay ddi bén ngoai cua ciu kién két cau
nhung sy 1am viéc két cAu phai dwoc danh gia chinh
x4c nhat c6 thé. Néu mbi quan h¢ gifra sy lam vi¢c két
chu va cap do hu hong co thé phu hop véi sai s6 cho
phép thi can ban bac su can thiép sir dung cap do suy
giam.

Phin hoi tir cac két qua bio dwdng

Nhu thé hién trén Hinh 3, viéc du doan & giai doan
thiét ké nhin chung dugc thyc hién dua trén cac mo
hinh 1y thuyét nhung & giai doan bao dudng co thé thuc
hién v6i mé hinh toan ngiu nhién vi du nhu phéan tich
ton tai va mo hinh Markov. Mot sé quy ludt 1y thuyét,
md hinh mo phong, cong thirc kiém toan, v.v... dugc
dung dé du doan qua trinh suy giam. Tuy nhién, xu
hudng duoc quan suat trong qua trinh bao dudng thong
thuong, vi du ty 1€ &n mon do dugc,co thé c¢6 kha nang
su dung trong qua trinh hu hong tuong lai va/hodc suy
giam trong giai doan bao dudng. Dya trén cac sb liéu
va két qua danh gia, quy ludt va qua trinh suy giam
va/hodc suy giam 1am viée phai duoc diéu chinh va cap
nhét kich ban du doan tuong lai.

Néu cac hu hong céu kién co thé gay ra nguy hiém
cho sy an toan ciia két cau, phai phan loai cac hu hong
c6 thé xay ra bang cac hiu qua. D& giam kha ning xuét
hién hu hong trong tudi tho thiét ké khi cac hau qua
pha hoai dugc danh gia 1a then chdt, can phai co thiét
ké tudi tho dai cho cac chu kién dic trung hoac tang
cuong cac yéu cau kiém tra va bao dudng.

Hinh 3 Panh gia va Dy doan

Cic chi thi bén virng

Viéc quan ly vong doi xét toi cac chi thi bén viing
vi du nhu chi phi vong doi, tdic dong moi truong, v.v...
trinh bay trén Hinh 4. Dé x4c dinh kich ban LCM c0 it
nhit mot chi thi bén viing rat tot cho 4p dung. Dé danh
gia kich ban LCM, gia thanh hoac chi phi vong doi
thuong duoc sir dung [am mot chi thi. Theo do, nén lya
chon kich ban c6 gia thanh hodc chi phi vong doi thap
nhit lam kich ban phu hop nhat. Tuy nhién, tir quan
diém bén ving, trong twong lai hy vong can xét tdi cac
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chi thi vé khia canh xi hdi va moi truong bén canh cac
chi thi vé khia canh kinh té. Vi du nhu céc chi thi nay
phai dugc xac dinh trong cac ndi dung sau:

e Stur dung nang lugng va cac nguén vat liéu;

e Phat thai khi, nudc, dat;

e Ché tao va quan 1y chat thai;

e Cac loai va hé sinh thai;

e Canh quan;

e Cong ddng va hé thd nhudng, v.v...

Hinh 4 Céc chi thi bén viing

Nhit xét két ludn

Triét 1y quan 1y vong doi phai dwoc thiét 1ap trong
thiét ké két cdu cho cac két cau thép va phai thiét lap
som hé thong danh gia su 1am viée, tir d6 dan toi thiét
ké vong doi cho két cAu. Dé phat trién nhanh hé théng,
can nghién ctru vé cac ndi dung sau:
e Kiém chung sy lam viéc & cac giai doan thiét ké va
bao dudng bao gdm du doan vé sy suy giam lam viéc
trong tuong lai;
e Phuong phap xéc suit;
¢ Quan ly rui ro;
e Va (cac) chi thi bén viing phu hop.



Hiroshi Yokota: After finishing the M. Eng course at
Graduate School of Engineering, Tokyo Institute of
Technology, he entered Port and Harbour Research
Institute, Ministry of Transport (currently Port and
Airport Research Institute) in 1980. He assumed his
current position as Professor, Faculty of Engineering,
Hokkaido University in 2009. His specialized field cov-
ers concrete structure and maintenance engineering.
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(Trang 15-16) o
Phuong phap danh gia toan b két cau
tru thép kiéu dan bi huw héng do in mon

Tac gia Giao su Kunitomo Sugiura
Pai hoc Kyoto

Huéng t6i tudi the khai thac dai hon cho cic cong
trinh cing

Sau su ¢b sap tran him Sasago trén dudng cao tbe
Chuo nam 2012, B6 Co so ha téng, Dt dai, Giao thong
va Du lich Nhat Ban (MILT) da thong bao viéc diéu
chinh kiém tra dinh ky cho tAt ca cac co s& ha téng, cu
thé 1a ctr 5 dén 10 ndm mot 1an dé danh gia diéu kién
strc khoe cua két cAu. Nhitng phat trién vé cong nghé
phat hién hu hong va danh gia diéu kién stc khoe 1a rat
cAp thiét dé thuc hién “bao dudng phong ngira” nham
kéo dai tudi tho khai thac cia rit nhiéu cong trinh.

Vi kha ning ap dung ciia cac coc dng thép trong thi
cong nhanh, cic san pham thép nay duge sir dung rong
rdi trong cac cong trinh cang. Tuy nhién, cac cong trinh
cang nam trong nudc bién va cac mdi truong &n mon
nghiém trong, vi thé phat trién da duoc thyuc hién trén
co 8¢ ndm dugc cac co cdu an mon, cac bién phap bao
vé chong an mon khéac nhau, cac bién phap kiém tra va
cai tién cac blen phap stra chita va tang cuorng Trong
lac do, biét rang an mon larn suy giam chiéu day tarn
thép cua cac cau kién két cdu dung trong cac két ciu
thép va gay ra su hu hong kha nang chiu tai. Vi vay,
nhiéu thong sé duoc danh gia bang cac phwong phap
phan tich va thuc nghiém dé danh gia kha ning chiu tai
clia cac cdu kién thép voi nhiéu hinh dang mat cit khac
nhau chiu tac dung cua lyc mat cat két hop. Mac du
vay, hau hét cac phuong phap phan tich va thuc
nghi¢m déu dua trén ciu hinh dn mon chinh xac cia
céc cau kién két ciu, vi thé cac danh gia khong thuong
xuyén duoc thuc hién theo didu kién hién truong va
khong ¢6 nhiéu danh gia su lam viéc cua toan bo két
ciu gdm cac coc dng thép va ban bé tong cdt thép chiu
pha hoai an mon.

Phan tiép theo gidi thigu viée danh gia bang céc dac
trung dao dong dugc tién hanh cho mét try kleu dan
gom cdc coc ong thép va cac ban bé tong cot thép (Cau
cang s6 3 Shiomi cta cang Sakai-Senboku nhu trong
Anh 1) véi cac dac trung tan sd dugc tom tit dua trén
phan tich FE va thi nghiém tai trong trong tru ciu thép
va kha nang danh gia toan bo két cAu dua trén cac dic
trung dao dong.

Anh 1 Toan canh Cau céang s6 3 Shiomi cta cang
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Sakai-Senboku

Phén tich FE ciia m§t tru thép kiéu dan gom cac
coc dng va danh gia bang thi nghiém tai trong

Mot két cau dan khong gian (coc dai 26m, khoang
cach gitra cac coc 4m theo phuong song song véi bo va
4,5m theo phuong vudng goc (hudng ra bién) c6 20
coc (duong kinh ngoai 812,8mm, chiéu day vach
14mm) dugc b tri déu theo chidu doc va chiéu ngang
& cac khoang bang nhau duoc chon 1am mé hinh cho
tru dang dan c6 cac coc dng thép va ban bé tong cdt
thép rong 20m, sau 17,5m day 1,2m ctia Cau cang s6 3
Shiomi cua cang Sakai-Senboku tai quan Osaka. Do
cac hu hong dn mon & coc dng thép va ban bé tong cot
thép nén cau cau dang duogc xay dung lai. Vi vay, anh
huéng cia khung khong gian véi nhitng hu hong nhét
dinh vé kha nang chiu tai theo phuong ngang dugc
danh gia bang thi nghlem dao dong bang ban rung két
hop v&i phan tich tan s6 bang cach thay dbi cac dic
trung hu hong an mon trong cac coc ong thep va cac
diéu kién khac. Phan tich sir dung phin mém phan tur
hitu han ABAQUS (phién ban 6. 12). Hinh 1 thé hién
md hinh khung khéng gian c¢6 két ciu dang tru véi cac
phan tir v va phan tir dim trong phan tich phan tir hiru
han.

Céc coc dng thép duge ngam vao day bién véi chiéu
sau lan luot 1a 15,15, 13, va 11 (m) trong cac hang tur
b ra. Cac coc dng duoc mé hinh biang cc phan tir vo
(cac phan tir vo tich hop giam 4 nit) v6i 6m phia trén
va bang cac phan tir dng cho phan 20m phia dudi dé
tinh toan hiéu qua. Cac phan tir vo va éng duoc ngam
clng tai nit, s6 lwong cac phan tir vo theo phuwong chu
vi cua 6ng thép 1a 24 va tao ludi theo phuong doc truc
clia cic ciu kién ciing bang céc kich thudc tuong ty.
Ngoai ra, ban bé tong ¢t thép duoc mé hinh bang cac
phan tir dic duogc lién két dan hoi va ndi cimg véi khu
vue vo cua dinh coc 6ng. Céc canh dé cua coc 6ng
duogc ¢d dinh hoan toan trén céc 10 xo0 dét — coc theo
phuong thing dung va cac coc 6ng duge ngam vao day
bién ciing dugc lién két véi 10 X0 dat — coc theo
phwong nim ngang. Cac hang sb 10 xo dat ding trong
phan tich phan tir hitu han dua trén cdu hinh cua dat
nén theo khao sat cta quén Osaka va tinh toan dya trén
tiéu chuan cau duong bd nhur trinh bay trong Bang 1.
Véi cac coc dng thép, gia dinh mat do 1a 7,85 tan/m’,
mé dun dan hoi 210 kN/mm?, hé s6 Poat-xong 0,3. Vi
c4c ban bé tong cbt thép, gia dinh mat do 1a 2,4 tin/m’,
m6 dun dan hoi 23,1 kN/mm?, hé s6 Poat-xong 0,2. Dé
phan tich tan sd riéng, st dung ma tran khdi luong
khong d6i v6i giam chdn Rayleigh c6 hé sé giam chan
gia dinh bang 0,03. Tan sb ty nhién dugc téng hop



trong Bang 2. Biét rang tan s6 tu nhién phu thudc chu
yéu vao tuong tac nén tir day bién. Can chu § yla nén
dap d4 tai mat day bién ciing lam thay ddi tan sb tu
nhién. Trong khi do cimg ctia ban bé téng cdt thép it co
anh huong hon. D6 1a do mé men udn 16n & mat cat
gan day bién va mit cit gan ban bé tong cdt thép voi
dang thirc dao dong nam ngang thir nhat. Vi vay, két
luan 1a twong tac dong luc clia cic xe chat tai toan phan
chay trén ban bé tong cdt thép ctia mot tryc thép c6 thé
duogc st dung trong thuc té dé danh gia toan bo két cau.

Ban rung voi strc chiu tai 19,6kN dugc dat ¢ chinh
giira ban bé tong cdt thép. Khdi lugng cta ban rung 1a
500kg duoc kich thich bang dang song hinh sin voi gia
tdc cuc dai 1a 4g (g 12 gia tdc trong trudng). Vi thé luc
quéan tinh cyc dai 19,6kN dugc danh gia dé xac dinh
cac dac trung dao dong cua mét tru thép. Trong Hinh 2,
g x1r gia toc cuc dai trong md phong sé duge v& theo
tan sb kich thich. C6 thé hiéu gia toc dinh thu duoc &
tan s6 tu nhién tir 0,7 dén 1,5Hz bang phéan tich tan sb
riéng va gid tri dinh anh huong dang ké toi tuong tac
nén tir dy bién va nén dép da. Hon nita, img xtr gia toc
¢6 su phu hop t6t nhu thé hién trong Hinh 3 cho thay
cac mo hinh FE va diéu kién bién phu hop dé danh gia
dinh lugng cac dac trung dao dong.

Theo cong tac phuc hdi cau cang s6 3 Shiomi, cac
coc 6ng duoc kiém tra bang cach do dac chiéu day tai
d6 sau 0,75 va 1,75m dudi myc nude bién va nhan thiy
ty s6 mat mat chiéu day trung binh 1a 5% va 4,25% &
mdi vi tri khién cho chinh quyén quan Osaka quyét
dinh 1am méi cac coc dng thép cii khi xay dung lai
cong trinh. Trong phan tich FE ctia mét tru bi cac hu
hong dn mon, theo do dac chidu day, mat mat chiéu day
mo phoéng trong cac coc dng duoc gia dinh 13 2, 12 va
39% va phan tich ung xt dong luc dugc thuc hién dudi
tac dung cua kich thich hinh sin cho tai ban bé tong cot
thép. Bang 3 tom tat sy giam g xur gia toc cuc dai
trong tat ca cac truong hop. Blet rang gia toc dinh giam
t8i da 58% va toan bo két cau co thé dugc danh gia
bang cac thay ddi trong dic trung giao dong.

Hinh 1 M6 hinh phan tir hitu han ctia Cau cang Shimoi
s6 3

Béng 1 Cac hang s6 10 xo nén gia dinh trong phan tich
FA

Béng 2 Tan s tur nhién thu dugc tir md hinh FE (dang
thirc dao dong ndm ngang béc nhét)

Hinh 2 Ung xir gia tbc ctia ban bé tong cdt thép theo
phuong nam ngang

Hinh 3 So sanh cac tng xr gia toc

Béng 3 Giam tng xir gia toc do hu hong in mon
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Két luan va Loi cam on

Tir két quéa cua phan tich khung khong gian mét tru
thép kiéu dan Vi cac coc ong thep thang dimg va ban
bé tong cbt thép, nhan thdy tan sb tw nhién cua try thep
bi chi phéi chi yéu do d6 cimg cua cac coc éng, ma it
phu thudc vao d6 cling ciia ban bé tong cdt thép. Vi thé,
¢6 thé danh gia cac coc dng thép bi hu hong do dn mon
bang cach thay doi cac dac trung dao d()ng vi du nhu
dang thire dao dong nam ngang tht nhit vi d¢ clmg cua
mot mat cat du kién bi an mon ning c6 thé anh huorng
toi tan s ty nhién cua cac dang thirc dao dong thép
hon. Ciing nhan thiy ring vi c¢6 thé st dung ban rung
¢6 ste chiu tai mot vai tAn dé danh gia tan s6 tu nhién
nén tuong tac dong luc cua cdc xe chat tai toan phan
chay trén ban bé tong cdt thép voi tru thép 6 thé duoc
str dung dé danh gia sy toan bo két ciu.

Cubi cung, xin gui 101 cdm on té1 Nha chire trach
cta chinh quyén quan Osaka vé thi nghlem tai trong
trén try thép cii va cung cap thong tin vé thiét ké két
cAu va cac diéu kién dat nén. Tac gia ciing cin cam on
Cong ty TNHH Xay dung Tokyo vi da trg giup k¥
thuat.

(Ghi chu: Noi dung trong ban dich khdc voi noi dung
trong ban tieng Anh vi chir trong ban tieng Anh dwoc
giam xuong cho dé trinh bay trong 2 trang tieng Anh,).



Kunitomo Sugiura: After finishing the doctor’s
course at State University of New York at Buf-
falo, he became Assistant Professor at Kyoto
University in 1988. He assumed his current
position as Professor, Department of Civil and
Earth Resources Engineering, Graduate School
of Engineering, Kyoto University in 2006.

Photo 1 Overview of Shiomi Wharf No.3 of Sakai-Senboku Port
(Osaka Prefecture, Port Authority)

http://www.pref.osaka.lg.jp/kowan/kankatsu/sakasen-all.html

Table 1 Ground Sprin

Constants

Assumed in FE Analysis

Ground spring Height from ground
constants reference in seabed (m)
0-11] 11-13] 13-15
Vertical (kN/m) 49,247
Horizontal (kN/m) | 5,294 | 3,208 | 2,088
Rotation (kN-m/m) | 29,136 | 20,863 | 15,647

Table 2 Natural Frequency Obtained by
FE Model (1st order horizontal
vibration mode)

Parallel to

Perpendicular

Condition the shoreline | to the shoreline
onaisan | 1037 (H2) | 1.091 (H2)
oy | 2% | 03
Ground spring | ) caq (Hz) | 0.718 (Hz)

considered

Note: Torsional vibration mode with 0.843 Hz

Fig. 2 Acceleration Response of RC
Deck in the Horizontal Direction

Fig. 3 Comparison of Acceleration
Response
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Wharf No.3

Fig. 1 Finite Element Model of Shiomi

Table 3 Reduction in Acceleration
Response by Corrosion Damages

Reduction in Maximum Reduction
cross sectional | acceleration (%)
area (%) response (m/s?)
Intact 0.158 —
2 0.157 0.62
12 0.125 20.8
39 0.090 B




(Trang 17-18) i )
Cac cong nghé kiém tra va sira chira ket
cau thép trong cing bi hu héng do an
mon

Tac gia: Yoshito Itoh — Cha tich Vién Cong nghé qubc
gia, Truong Gifu; Pho gido su Yasuo Kitane — Khoa
Cong trinh — Pai hoc Nagoya; Kazuo Furunishi — Quan
1y cao cép Tong cong ty K su tu vin xay dung
Toyo-Giken; Pho gido su Mikihito Hirohata— Khoa
Cong trinh — Pai hoc Nagoya

Giéi thi¢u

Dé giit cac két cau thép trong cang nam trong diéu
kién dam bao chi phi bao dudng thip, can lap di lap lai
chu ky bao dudng gom kiém tra, danh gia diéu kién,
sira chira / ting cudng va bao cdo trong sudt tudi tho
khai théc thiét ké ctia mot két cAu. Bai béo nay gisi
thi¢u mot phuong phap kiém tra hiéu qua dé do dac
chiéu day cua cac cau kién thép va mot thiét ké stra
chira cac coc dng thép bi hu hong dn mon dam bao
chiu khang chan.

Kiém tra va Panh gia diéu kién
An mon lam gidm dién tich mat cat ngang cua cac

céu kién thép, dan t6i lam giam kha ning chiu tai trong.

Vi thé, can tién hanh do dac chiéu day cua cac cAu kién
thép khi kiém tra dé danh gia diéu kién hién tai ctia mot
két ciu thép. Phuong phap do dac chidu day phd bién
nhét 14 thi nghiém siéu am (UT) cho két qua do dac
chinh xac nhung can chuin bj bé mat dé loai bo cac
mang bam, 16p phu va ri trude khi do dac. Vi viéc
chuan bi bé mit can thoi gian va ngudn luc nén chung
ta mong mudn con cac bién phap hiéu qua hon.

Mot trong nhiing phuong phap do dac chiéu day
hi€u qua 1a thi nghi¢m dong dién xoay chidu c6 xung
(PEC) khéng can phai chuan bj bé mat do PEC str dung
tr tredng xung dé tao ra cac dong dién xoay chiéu
trong 16p bé mit ctia tim thép. PEC duoc dung dé phat
hién cac an mon trong duong éng, van dung, 6ng cach
dién. Can cho truéc mot chiéu day an mon trung binh
ctia mot dién tich nao d6 goi 14 “d4u chan” dé ding
trong qué trinh kiém tra quét. Sau khi phat hién ra n
mon be"mg PEC, s& tién hanh do dac chinh xac hon
bang céach loai bo 16p phu va ri bé mat.

Do dac chiéu day béng phuong phap PEC

Dé kiém tra kha ning do dac chiéu day cua phuorng
phap PEC cho cong tac kiém tra dudi nudc cac ket cau
cang, do dac chiéu day hién truong cta cac coc dng
thép bang phuong phap PEC tai mot ke clia cang
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Nagoya va so sanh két qua thu duoc véi cac két qua
ctia phuong phap UT. Hinh 1 trinh bay céc coc dng do
dac. Ke 6 tudi tho 41,5 nam tai thoi diém do dac. Vi
vung day bién cua coc dugc bao vé ca-tdt con cac ving
khi quyén, ving bin nudc, ving thiy triéu cta coc
dugc bao vé boc phu nén khong quan sat thdy hu hong
an mon trén coc.

Dau tién do dac bang phuong phap PEC. Sau d6 bé
mit coc dugc danh sach loai bé mang bam va ri rdi do
dac chiéu day bang phuong phap UT. Cubi cing, tién
hanh lai do dac bang phuong phap PEC dé kiém tra
hiéu qua chuan bi bé mat. Hinh 2 tong két cac két qua
do dac tai chiéu sau -2,5m dudi muc nude bién cua coc
A va -1,25m dudi myuc nude bién cia coc B. Truc ndim
ngang trén Hinh 2 thé hién cac vi tri trén chu vi cua
mit cit ngang coc, truc 12h va 6h tuong tng véi phia
bién va ph1a bo.

Céc két qua cho thdy su khac nhau giita cac do dac
bang hai phuong phap PEC va UT 1a tir 1 dén 8% chiéu
day va trung binh 1a 5,5% v&i anh hudng cua viée
chuén bi bé mat dén do dac béng PEC Ia khong dang
ké. Ngoai ra, thoi gian can thiét cho viéc do dac 1a 15
dén 20 phut cho mdi vi tri theo phuong phap UT va chi
13 15 dén 30 gidy cho mdi vi tri theo phuwong phap PEC.
Céc két qua cho thdy do dac chiéu day bang PEC c6
hiéu qua sir dung dé kiém tra cac két cau thép trong
cang.

Hinh 1 Céc coc 6ng do dac
Hinh 2 Chiéu day do dac

Thiét ké sira chira tim 6p

Mot trong cdc phuong phap stra chua thuong dung
cho cac coc 6ng thép ri 1a han mot tim op vao khu vuce
bj phé hity n mon. Trong thuc thé thuong chon tim bp
¢6 chiéu day tuong duong véi chiéu day da bi suy giam.
Tuy nhién, dé phuc héi lai dugc sy 1am viée khang
chan clia coc ong ¢ trang thai ban dau, chiéu day tam
can 16n hon dé phuc hoi duoc kha ning hap thy nang
luong. Trong nghién ciru nay, ching t61 da phat trién
mot mo hinh phan tur hiru han cua mot coc ong thep
duoc stra chita bang cach dp tam. Cac phan tich day
dan (pushover analyses) cac coc ong c6 thong s6 két
cau khac nhau dugc tién hanh dé kiém tra chiéu day
tam Op can thiét dé tao ra kha nang hip thu nang luong
nhu cii dua trén duong cong tai trong - chuyén vi ca
mot coc 6ng khong bi hu hong.

Mot coc dng duoc md hinh hoa dang hing véi t6i
da 60% cua toan bd coc. Hinh 3 trinh bay mo hinh
hang trich ra tir phan trén ciia coc dng thép. Trong mo
hinh, viéc giam chiéu day duoc gia dinh 1a dong déu



trén chiéu dai 3000mm. Luc doc tryc N duoc tac dung
dau tién tai dau hang va tién hanh phan tich day dan
bang cach ting dan chuyén vi nam ngang.

Céc dudng kinh coc trong phan tich 1an luot 1 600
mm, 700 mm, 800 mm, va 900 mm. Chiéu day ban dau
cua 6ng thép 1a 12 va 16mm. Gia dinh chiéu day giam
tir 6 mm, 8 mm, dén 10 mm. Chiéu dai canh h?mg la
6000 mm, 7500 mm, va 8000 mm. Sir dung 6ng thép
SKK490 va SKK400. Ty s6 luc doc truc trén luc doc
truc ciia mot dng thép nguyén trang N/N, dugc xem xét
trong thiét ké 1a tir 0 dén 20%. Tong cong phan tich
106 truong hop

Céc chiéu day can thiét ciia tim 6p cho 10 trudong
hop duogc thé hién trén Hinh 4 trong d6 tham s6 cua luc
niam ngang dugc luya chon tir Tham khao 4 véi A, la
thong s ty s6 d6 manh cia coc dng thép giam chiéu
day va Rep 1a tham s6 ty s6 chiéu day ban kinh cua coc.
Truc thang dung biéu dién ty s6 chiéu day tam op trén
chiéu day 6ng nguyén trang con f, 1a chiéu day tam p,
tpo 12 chleu day ong nguyén trang, oy 1a ing sut chay
trong tam Op Va G0 la Umg suat chay ciia SKK490. Ty
s6 chiéu day tAm 6p can thiét trén chiéu day giam tir 1
dén 1.4.

Trong Hinh 4, dudng chdm thé hién xu hudng cac
gia tri trung binh thu duoc bang mot phuong phap binh
phwong nho nhat phi tuyén, duong lién biéu dién
duong cong gidi han trén. St dung cong thirc kinh
nghiém nay xéac dinh dugc chiéu day tim &p can thiét.

Hinh 3 M6 hinh hing cta 6ng giam chiéu day duoc sira
chita bang tam op

Tém tit

Dé dat dugc quan ly vong doi thyc chat cho cac két
ciu thép trong cang, can hiéu duoc sy lam viéc vong
doi ctia toan bo két cdu. Cac phuong phép kiém tra va
sua chita hi¢u qua dugc trinh bay trong bai bao nay s€
gitip ich cho k¥ thuét quan Iy vong doi du an tét hon.
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Yoshito Itoh: After graduating from Graduate
School of Engineering, Nagoya University in 1977,
he served as a research associate, Nagoya Universi-
ty. He became Associate Professor, Nagoya Univer-
sity in 1988 and Professor in 1995. He assumed his
current position as Invited Professor and Emeritus
Professor, Nagoya University, and President, Na-
tional Institute of Technology of Gifu College in 2016.

Fig. 1 Measured Pipe Piles

Fig. 2 Measured Thickness

Fig. 3 A Cantilever Model of Thickness-reduced Pipe Repaired by Patch Plate Fig. 4 Required Patch Plate Thick-
nesses from 106 Analytical
Cases
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(Bia cubi)

Cac hoat dong cua JISF

Hai hdi thao chuyén dé vé Chwong trinh hop tic
cong nghiép thép giira Nhat Ban va Thai Lan EPA

Lién doan Thép Nhat Ban (JISF) hop tac véi Vién
nghién ctru Sit va Thép Thai Lan (ISIT) t6 chtrc hai
héi thao chuyén dé & Nhat Ban. Hai hoi thao chuyén dé
nay duoc du kién 1a mot phan cia cc du an hop tac do
chinh phu dé xuét thic day su Hop tac Déi tac Kinh té
Nhit Ban va Thai Lan.

e Hoi thio chuyén dé Xay dung thép

Mot hoi thao chuyén dé Xay dung thép kéo dai mot
tuan dugc t6 chirc thang 12/2015 & Tokyo v6i sy tham
du cua 18 k¥ su Thai Lan. Hoi thao chuyén dé dugce td
chirc hang nam tir khi bat dau Hop tac Di tac Kinh té
Nhéat Ban va Thai Lan, va hoi thao chuyén dé 2015
danh ddu nam tht 8.

Céc chuong trinh hoi thao dugc luya chon theo mbi
quan tam t6i Thai Lan bao phu pham vi rong lon cac
linh vyc trong xay dung thép — cau, mdi han, két cau
dng thép nhdi bé tong, thiét ké khang chén, thiét ké
chdng gi6. Bén canh cac bai trinh bay, hoi thao ciing to
chtrc mot chuyén tham quan céc vi tri xdy dung va nha
may san xuat lién quan dén chuong trinh. Ngoai ra, cac
k¥ su Thai Lan ciing giéi thiéu trinh d6 phat trién hién
tai cia xay dung cu bé tong & Thai Lan. Trong hoi
thao dé trao ddi quan diém, nhiéu bién phap khac nhau
dé thuc day su tmg dung cau thép rong rai hon ¢ Nhat
Ban ciing dugc trinh bay

Anh: Hbi thao chuyén dé Xy dung thép

e Chuong trinh tuyén dung va Pao tao k¥ sw tré
méi

La mot chuong trinh mdi cia Chuwong trinh Hop tac
Cong nghiép Thép, hai chuong trinh ddo tao duoc to
chtrc, mot vao thang 9/2015 va mdt vao thang 3/2016
(mdi chuong trinh kéo dai mot tudn) & Osaka. Hai
chuong trinh ¢6 sy tham gia ctia gan 50 k¥ su tré tir
chinh phu, nha san xuét thép, cac cong ty thwong mai
va cac thuc thé khac & Thai Lan. Noi dung dao tao cla
chuong trinh dau tién vé luyén kim co ban va ing dung
trong cong nghiép 6 t6. Noi dung dao tao cua chuong
trinh thtr hai la vé thép cho may moc va xdy dung,
cong trinh duoc bd sung theo yéu cau cua dbi tac Thai
Lan. Chuong trinh ciing t6 chirc mot chuyén thim quan
cac nha may thép va céc vi tri khac.

Anh: Chuong trinh tuyén dung va Dao tao ky su tré
moi
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L X X/

Trong Thoa thuan Hop tac i tac Kinh té Nhat
Bén va Thai Lan: Chuong trinh Hgp tac Cong nghiép
Thép, cac chuong trinh khac bén canh cac chuong trinh
da néu trén cung dugc td chire tai Nhat Ban va Thai
Lan.

Hdi thio Két ciu thép & Campuchia

Lién doan Thép Nhat Ban d t6 chirc hoi thao
“Nhitng cong nghé méi nhat vé két cau thép 2015” &
Phnom-Pénh, Campuchia ngay 3/12/2015 hop tac véi
B¢ Cong trinh Cong cong va Giao thong Campuchia va
Vién Cong nghé Campuchia, dugc hd trg cuia Dai st
quan Nhat Ban tai Campuchia, Co quan JICA
Campuchia, JETRO PHNOMPENH va Hiép hoi
Thuong mai Nhat Ban tai Campuchia.

Tai hoi thao, nim bao céo ¢ chu dé vé xay dung
cang, cau, nha cira dugc cac chuyén gia tir Nhat Ban va
Campuchia trinh bay véi su tham du ctia khoang 120
k¥ su va sinh vién dai hoc nguoi Campuchia. Cac bao
c4o vién dén tir hai nude cung tham gia vao Phién hop
nhém nho tiép sau hoi thao dé trao doi quan diém vé
tinh hinh hién nay cta vi€c tiéu chuin hoa va qua trinh
lap phap & Campuchia va sy quang ba ctia két ciu thép
tai Campuchia trong tuong lai.

Anh: Hoi thao két ciu thép tai Campuchia
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