Phu luc 3 : Nghién clru trng hop stra chira: Stra chira phan bé tong két cau phan trén cua
cau cang d& than bang phwong phap phun bé tong khé PCM

1. Gi®i thiéu
Céng trinh dwoc dé cap 1a mot cau cang d& than clia nha may nhiét dién than, ndm tai khu vuc phia
nam Nhat Ban cé khi hau &m. Cau cang gdm chin khéi bé tong cét thép, mbi khéi cé kich thwdc mat
bang 25 x 25 m, tbng chiéu dai 225 m va kha néng tiép nhan tau co tai trong khoang 60.000 tan. Ké tw
khi dwa vao van hanh, cong trinh da chiu tac déng ctia mdi trwdng clorua khac nghiét trong khoang 30
nam.

Qua cac dot kiém tra dinh ky va kiém tra chi tiét, mirc
do6 xubng cap duoc xac dinh 1a d&c biét nghiém trong
tai cac khéi s6 3 va sb 7. Vi vay, cong tac sra chira
da dwoc thuc hién bang cac bién phap phuc hoi tiét
dién két hop v&i bao vé catét. Bai viét nay tap trung
vao cong tac stra chiva tiét dién bang phwong phap
phun vira khé PCM (polymer cement mortar)..

Anh 1 Khéi stra chtra sé 3vasé 7

2. Lwa chon phwong phap stra chira tiét dién

Trong cac phwong phap stra chira tiét dién hién cé — gém stra chiva trat tht cong, phun bé tdng/viva va
phwong phap lap van khuén réi d& — phwong phap phun viva polymer xi mang (PCM) da duoc lwa chon.
Stra chiva trat tht cong khong phu hop véi cac tiét dién 16n, trong khi phuong phap 1&p van khudn va dé
yéu ciu khdi lwong van khudn Ién va chi phi thi céng cao hon.

Phwong phap phun PCM bao gdm hai hé théng phun wét va phun khé. Trong dw &n nay, dw kién khoang
cach van chuyén téi da khodng 100 m va chiéu day stra chiva tdi da khoang 100 mm. Nhw tém t&t trong
Bang 1, phuwong phap phun kho thé hién tinh phu hop vuot trdi trong cac diéu kién nay, vi vay da dwoc
Iwa chon ap dung.

Bang 1 So sanh hiéu suéat giira phwong phap phun khé PCM va phun wét PCM

Chi tiéu Phun khé PCM Phun wét PCM

Chi phi Vai trdm nghin dén 1 triéu Vai tr&m nghin dén 1 triéu JPY/m?
JPY/m?

Th&i gian thi cong Khoang 20 ngay (100 mm, 100 | Khoang 40 ngay (100 mm, 100 m?)
m?)

Céng suat phun 0,8-1,2 m¥h 0,3-0,5 m3¥h

Chiéu day tbi da Khoang 200 mm (twong va mat | 30 mm (twong), 20 mm (mat dudi
dudi két cu) két cau)

Khodéng céch van chuyén | T4i da 300 m T6i da 50 m

Ty |é hao hut vat liéu Khoang 20% Khoang 15%

Kha nang lap day Tt phia sau cot thép Tét phia sau cot thép

Dién tich mat bang thiét bi | Khodng 50 m? Khoang 50 m2

Khoang cach voi phun Khoang 1,0 m Khoang 0,5 m

Néng do bui 2,04 mg/m?3 3,71 mg/m?3




3. Thir nghiém kiém chirng so boé bang mau mé hinh

Trwéce khi thi cong, cac thir nghiém kiém chirng so bo da dwoc tién hanh bdng mau mé hinh nham xac
nhan kha nang thi cdng va chat lwgng stva chiva. Hé van khudn md phéng kich thwdc va khoang cach
cbt thép dwoc ché tao dé thir nghiém. Cac thtr nghiém phun theo phwong ngang va phun tran da dwoc
thwe hién bang hé phun khd PCM dy kién st dung cho cong trinh.
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Anh 2 Th& nghiém phun Anh 3 Th& nghiém phun trn
theo phuwong

Viéc phun dwoc thue hién bang cuing hé phun khé PCM duy kién &p dung tai cdng trwéong, & ca tw thé
phun ngang va phun trdn (Anh 4). Ngoai ra, cac mau thir dwoc duc trong khudn kich thwéc 4 x 4 x 16
cm va 10 x 10 x 40 cm dé thi nghiém cwong do nén va cuwéng déd ubn (Anh 5).
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Anh 4 ng dung bé téng phun cho Anh 5 Thi cong bé tdng phun trong
thtr nghiém kha nang lap day khuén mau the

Céc tinh chét cuia vat liéu & trang thai twoi va cac dac tinh sau khi déng rén dwoc danh gia theo cac
hang muc thtr nghiém liét ké trong Bang 2. Cac mau 16i dwoc khoan 4y tir ca khu vuc c6 cbt thép va
khong co cbt thép dé danh gia kha nang lap day. Két qua thir nghiém va cac yéu cau ky thuat duoc

tém tat trong Bang 3.

Bang 2 Cac hang muc va phwong phap thir nghiém so b6

Hang muc thtr nghiém Phwong phap thir nghiém

Tinh chat hén hop twoi Quan sat trieec quan trong qua trinh phun

Kha nang bom Do nhiét d6 vira va quan sat tai voi phun

Kha nang phun Xac nhan trwc quan kha nang lap day phia sau cét thép
Kha nang hoan thién bé mét | Panh gia bang viéc hoan thién bang bay

Cuwdng dd nén 7 va 28 ngay; mau khoan I6i va mau duc

Cuwong do udn 7 va 28 ngay; mau 4 x 4 x 16 cm

Cudng d6 bam dinh 28 ngay; thlr nghiém kéo bat (pull-off test)
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Co ngot khi khé

28 ngay; mau 10 x 10 x 40 cm

Kha nang lap day

LAy mau 16i tir viing cé cot thép va vung khong cot thép

Bang 3 Két qua thir nghiém so bé va yéu cau tiéu chuan

Hang muc th&r nghiém Két qua thtr nghiém Yéu cau tiéu chuan
Cudong dé nén 48,7-60,5 N/mm? > 30 N/mm?
Cuwong dé udn 10,7 N/mm? 2 3,0 N/mm?2
Cudng d6 bam dinh 3,4 N/mm? 21,5 N/mm?2

Co ngot khi kho 0,015% < 0,20%

Anh 7(b) Hinh dang mau I6i
trong vung khdng cé cbt thép

Anh 7(a) Hinh dang mau 16i
trong viing c6 cbt thép

Anh 6 LAy mAu I6i d& danh gia
kha nang lap day

4. Cap phdi, dac tinh vat liéu va hé théng thi céng

Cép phdi va cac dac tinh tiéu chuan cua vira xi mang polymer (PCM) st dung trong phuong phap phun
kho dwoc trinh bay trong Bang 4 va Bang 5. So v&i cac hé st dung xi mang déng két nhanh truyén thdng,
phwong phap phun khd PCM lam giam dang ké lwong bui phat sinh va hién twong bat doi vat liéu.

Ty lé that thoat vat liéu dwoc xac dinh 1a twong duwong véi phwong phap phun wét, trong khi lvgng bui
phat sinh dwoc giam dang ké.

Bang 4 Ty lé phéi tron PCM cho phwong phap phun vira khé

Thanh phan Bot tron san Nhii twong polymer | Nwéc tron | Thé tich
Bét tron san 25 kg 1,39 kg 2,18 kg Khoang 13 L
Nhi twong polymer 1.925 kg 107 kg 168 kg Khoang 1.000 L

Bang 5 Cac dac tinh tiéu chuan cta vira phun khé PCM

Tinh chét Thoi gian Gia tri
Cudng dd nén 28 ngay 46,3 N/mm?
M6 dun dan hoi 28 ngay 20 KN/mm?
Cudng dd bam dinh kéo 28 ngay 2.7 N/mm?
On dinh kich thuéc 28 ngay -0,013%
Kha nang chdng chu ky déng—tan 300 chu ky 90%

Hé s6 khuéch tan clo biéu kién 6 thang 0,118 cm?nam
Dién tré suat 28 ngay 28,7 kQ-cm




5. Téng quan thi cong

Dwa trén két qua kiém tra chi tiét va tham khao cac tai liéu hwéng dan nhw *“Sé tay ky thuat bao tri cong
trinh cang™"), mirc dd xudng cip dwoc phan loai thanh bén cip. Cac ciu kién va khéi co mirc xubng
cap nghiém trong nhéat (cip a) da dwoc lwa chon dé stra chiva.

Phan bé téng hw hdng duoc duc bd dén phia sau Iép cbt dai ngoai cling, sao cho lam 16 hoan toan cbt
thép va loai bd cac san pham &n mon. Tai nhivng vi tri cbt thép bi suy gidm tiét dién nghiém trong do &n
mon, cbt thép bd sung da dwoc |p dét.

Vira phun dwoc thi cong Ién ddm va ban bang hé phun kho, sau d6 hoan thién bé mat bang bay trat.

Anh 8 Loai bo bé tong bj hu hong Anh 9 Loai bé bé téng bi hw héng  Anh 10 Lam sach cét thép
& bé méat bén ctia dam tai m&t dwéi ciia ban san

Anh 11 Thicong bé tong phuntai ~ Anh 12 Thi cong bé téng phun tai Anh 13 Thi cong bé téng phun tai
bé& mat bén cta dam mat dwdi ctia dam mét dwdi cla ban san

Anh 14 Phun ddng thoi tai b& mét Anh 15 Hoan thién bang bay Anh 16 Bé méat dam hoan thién

bén va mat dwéi ctia ddm ngay sau khi phun



6. Két luan

Phwong phap phun khé PCM cho thay tinh &p dung rat hiéu qua dbi voi
cong tac slra chiva tiét dién quy mo 1&n cho cac két ciu bé tong trong
méi trwong bién. Khi két hop véi hé thdng bao vé catdt, phwong phap
nay gilp nang cao dang k& dd bén lau dai cia cong trinh. Dy an nay
dwoc xem la ng dung dau tién trén thé gidi st dung phwong phap phun
kho lam I&p vira phii cho hé bao vé catbt tai mot cdu cang bién.

Anh 17 Bé mat san hoan thién
Tai liéu tham khao

1) OCDI: Technical Manual for Maintenance of Port Facilities, October 2007. (Vién Céng nghé Phat
trién Ven bién: “Sé tay ky thuét vé bao tri cac céng trinh cang’, thang 10 2007).



