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PHAN Il

1. Cac dang su cO cong trinh BT
2. Gia co két cau BT CT









Loi do lUn

Nha TK¢ si€éu mong
(TG khéng cb)




Do dong dat
(& Chi 18)




Su cO do thiét ké stra chira va cai tao CT cii
(Thiéu khao st trude khi XD sira chira)

* Stra nha 41, nha 43 cira Bic do
khong mong b1 sap 4/8/16,
2nguoi1 chét 4bi thuong




- Trong MTr nudc, muc nude thay doi (Vung tricu)

- Kha ning chong tham cua BT khong dam bao
(Mat Ca(OH))

- CT bé tong lam viéc trong MT 6 nhiém (Nha may
hoa chat, ...)

==) Bé tong bi rd, giam cwong dé 10-40%



Hu hong do tai trong thiét ké khong dung
vO1 thuc té

Vi keo mai thiét
ké cho mai nhe la1
lam mai nang

Hién nay: Cau duwdng
chiu xe siéu trwong siéu
trong !!!




Su ¢ do sai sét trong thi cong

Phuong an thi cong khong hop 1y

3 CT bai do xe
DPai Mo Tir liém
b1 sap
258m2/1000m?2.
Xe BT thtr 20,
trén san co 500T
BT tuo1 b1 sap
dan giao lam 3
ngudi chét (CTy

XD CP s6 1 HN thi
cong)




* Nguyén nhan:

v'Do tac dung cua ngoai luc
v'Do tac dong cua cot thép UST Lén BT

v'Do BT co ngbt (dam kém, cap phdi, us nhiét
trong BT khoi 16n...)

v'Do cot thép bi an mon



Gia cO két cau BTCT

» Vi cac hu hai nhe va vira ta c6 thé dung mot
sO bién phap sau:

+ Trat vira hay phun vira
+ Tret la1 ro1 son phu bé mat.
+ Bom keo xu 1y veét nut




Gia cb két cau BTCT

Vi cac hu hai nang, nghiém trong ta dung
cac bién phap gia co két cau bé tong cot thép
voi 3 PP:

(1) Phuong phép ting tiét dién cau kién
(2) Phuong phap 6p thép hinh

(3) Phuong phap dan tam soi tong hop (FRP) - ma
thuong dung nhat la tam so1 carbon fiber (CFRP).



http://giacoketcau.com/
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PP G op thep hlnh

Dung thép tam

Kha nang chiu lwc cua cot
|én dwoc 2 - 2,5 |an

Chuy:

- lién két cdc thanh thép hinh

- Dinh vj thép d€ phun Epoxy TC 1400
- Phun tgao nham trdt vira

Dung thép hinh (Thép goc, chir C...)



Quy trinh 6p thép hinh

Bwodce 1 : Duc bo vira t0 xung quanh cac try.

Budre 2 : Mai lai bé mat nhu’ng cho g0 gé va

vé sinh bui ban vi tri ¢t can g1a cO.

Bude 3 : Tao khe ho gifta bé mit bé tong va tam
thép oOp tir 10-15mm dé bom TC-1400 vao.

Budc 4 : Gan thép tam xung quanh tru can gia co
theo bé mat da dinh trudce do.

Bude 5 : Khoan 10 ©21 dong tac ké dé giir tam thép.
Budc 6 : Khoan 16 © 14 trén tam thép khoang
cach gitta cac 16 1a 1m dé bom keo vao



Bude 7 : Gan kim bom vao nhirng vi tri da
khoan.

Budc 8 : Tram trét cac khe hd bang vt lidu
TC-1401( dé dam bao keo khong tran ra
ngoai trong luc bom).

Bude 9 : Tién hanh bom hoa chat Epoxy
TC-1400 vao bén trong khe, thong qua kim
bom di gan trude do.

Bude 10 : Khi bom xong cat bo kim bom.
Bude 11 : Quét Epoxy TC-1400 , rac cat tao
nhdm dé thuan loi cho viéc t6 ho.



TG str dung tir 1980
FRP
VN mdi st dung
khoang 10 nam




FRP 13 gi?
(Fiber Reiforced polymer)

FRP la mo6t dang vat lieéu composite
dwoc ché tao tir cac vat liéu soi,
CO 3 Loai:
v' Soithay tinh GFRP (Glass)
v' Soi cac bon CFRP
(cé cwdng d6 cao nhat , dat nhat)
v" Soiarmid AFRP
Trong lwgng nhe, cwong do chiu keéo cao va khong bi an mon.

Soi Carbon rat bén va co kha nang chong chiu tot trong MT
ndng am nho kha nang khong hap thu do am.

Kha nang khang moi rat tot. V&i tac dung nhiét, soi Carbon cé
hé so gian no la am va rat bé theo chiéu doc do d6 tao ra
dwoc do 6n dinh tuyét voi trong qua trinh lam viéc.




CUA TAM SOT CARBON FIBER - CFRP

Mit d6 so1 carbon Dé day Cwong do chiu kéo Mo dun dan hé1 Do gian dai Khé tim

(g/m2) (mnm) (Mpa) (Gpa) (%) (cm)

3200 + 3400 220 + 240

3200 + 3400 220 + 240

3200 + 3400 220 + 240

10, 15, 20, 25,
30, 33, 50, 60

3200 + 3400 220 + 240

3200 + 3400 220 + 240

3200 + 3400 220 + 240

3200 + 3400 220 + 240




Gia cd cot

Epoxy: Cuong do két dinh cao, chiu T cao

Keo dan Acrylic: Chiu T°trung binh Cudng dd tot, bao dudng nhanh

Urethane:




U'U PIEM: Gia cb bang vat liéu
nhua cot s¢i cac bon CFRP-
Carbon Fiber Reinforced Polymer
Trong luvong nhe hon 5 1N (so véi phi 16p BT)
V&1 chiéu day 2-3mm giup gitt nguyén hinh kc, khong tang
tinh ta1
Cudng do6 chiu kéo cao hon 10 lan cuong do cua thép,
moduyn dan hoi 16n gap 2 lan thép
Kha nang chong dn mon cao (MTr xam thuc)
Tiét kiém so vdi1 boc thép tam, boc 16p BTCT mo1 vao keét
cau cu.
Thi cong don gian, nhanh chong, khong can phai dap pha
ket cau, khéng can su dung van khuon (cop pha), dam bao
g1l nguyen hinh dang ket cau ct, ¢o tinh tham my cao, dac

biét 1a han ché toi da anh huo’ng cua viec thi cong gia ¢ toi
sinh hoat binh thudng ctia chu cong trinh



Quy trinh dan FRP
e KS hién trang két cau cii: RY |, lwc bam dinh, tinh
trang an mon cot thép, bé mat BT, XD KNCL con lai

e Xac dinh v¢€ tai trong va tuoi tho CT
(St dung PPTT chuyén dung dé tinh toan cac thong so can gia co)

» Tat ca cac vét nat BT >0,025mm phai bom keo
Epoxy

« Son 16t bé mat BT can gia ¢6

o Tram trét lam phang bé mat (bot trét)

* Phu 16p keo 0,2-0,3mm

* Dan tam CFRP

e Sau 30’ Phu 16p keo 0,2-0,3mm thir 2 b@fmg co lan, ric
cat tao do nham bam dinh dé to trat vira



CFRP

Y

Gia ol KETCAU

Click vio hinh d& xem ré




Gia cuong dam BTCT khang cat

- Dan cac sgi FRP vubdng goc vét nirt
cat (giup dong cac vét nirt cat lai

- 3 dang gia cd khang cat:

T

Dan 4 mat 3 mat 2 mat

Theo Dong va cong su thi nghem trén 7 :
X X 0 gL oLy Cac tam (bang) GFRP gia cuwdng dwoc
mau(2013) gia cd6 GFRP KN chong cat tang dan & hai mat bén cia dAm bing keo

315, Gia c6 CFRP 74% epoxy va dwoc neo vao mat trén va mat
KNchéng cat V= Vbé téng+ V cot dai + V FrP duoi cua dam mot doan SOmm

Tham khao dé tinh todn :TC My ACI 440-2R-08.
VN ma@i cé TCCS 15:2016/TCDBVN Thi cong nghiém thu



Tam CFRP (*ng suat trudc
Vién KHCN GTVT

-TG da nghién ctru 2004
- VN md&i bat dau cho hai loai dam
BTCT

+Dam BTCT gia cd bang CFRP &ng
lwe trudc

+Dam BTCT &ng luc trudce gia cod
bang CFRP (ng luc trudc.

Day la clra mo cho cac NCS

Cty tw van XD VNT Viet nam 93 Pho Dirc Giang 02466809810 - 0989996440



Phuwong phap sira chira vét nirt

Bom keo Epoxy (SL-1400,TC-E500, TC400,Sika
752,E500, E206 ) vao khe ntt.
- Khao sat xac dinh chiéu rong, chiéu siu vét nit (may
chuyén dung PUNDIT, faro), chon thiét bi, loai keo
e Co3cachxuly:
v Bom bang xi lanh
(BT day < 30cm)
v' Bang bom ap luc
(BT day > 30cm)
v' Cit bé mit BT theo hinh chit V

161 bom nhua Eporxy vao




Iay cat ranh treng

Chi tiét 9 May thdi bui cAm ta. .
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May mai bé téng Eibenstock

Bl .. e 2% n 2 e E e e ™ - —

May cat gach

May danh bong - Eibenstock

May duc bé tong Eibenstock



Bom keo



HET PHAN I





http://dulich.vnexpress.net/photo/anh-video/ho-guom-bang-lang-trong-suong-giang-2914428.html



