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PHUONG PHAP THI CONG GIA CO KET CAU
BANG SOI CARBON FIBER (CFRP)

1. Giéi thiéu
Sau nhiéu nam thiét ké va thi cong gia c6 két cdu bang CFRP cho thay, dé tranh gidp phai
nhiing sai sot. Nguoi thiét ké, thi cong va chu dau tu phai biét mot so yéu t6 co ban dudi day.
Viée gia c6 két cAu thuong dugc yéu cau khi c6 mot sé nghi van vé kha nang chiu luc nhu sau:
e nut bé tong
vong san, dam
san bi rung
an mon két cau
cudng do bé tong thap hon thiét ké
16p bé tong bao khong dang véi thiét ké - thuong 16p thép mil san bi tut
thay d6i tai trong tac dung - chuyén tir vin phong sang siéu thi, hay dat thém may méc

be viéc gia ¢o co6 chat lugng chiing ta phai tuan thu cac budc nhu sau :

Kiém dinh hién trang Tinh toén kha nang chiu luc Dat yéu cau qui pham -
theo hién trang khong can gia cb

Khong dat yéu cau qui pham, can
thiét ké lwa chon phwong an gia cb

Thi cong phan gia cd
I | |
Stra khuyét tat BT Mai bé téng Dan carbon fiber
Nt bé tong , an Bé mit 16 1om Mai day san
mon thép trong
BT
Mai canh cot
RO bé tong

2. Bay budc thi cong co ban
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CAC
BUGC TEN NOI DUNG THUC HIEN

Xfr_ Iy khuyét tat va e Xur ly niit bang phurong phdp bom epoxy

1 mai bé tong — xem e Xulyrd bang vira cudng do cao, wu tién dung vira Polymer
muc 3.1. e X Iy cac khu vuc 16m bang vita Polymer

e Mai bé mit tao phang va tao goc cong

2 Lan 16p 16t ldn 2 1an véi dinh mic 0.3 kg/m2 — xem muyc 3.2

3 Tao phang bé mat bé Dung vira epoxy tram trét cac 16 mot, 161 16m, tao mit phang
tong chuan —xem muc 3.3

4 Lan l6p keo bam Cho 16p vira epoxy kho, tién hanh lin 16p bam dinh vé&i dinh mirc
dinh thir nhat : 0.4-0.6 kg/m2 — xem myc 3.4

5 Dan lué6i Xem muc 3.5

6 Lan 16p keo bam Cho 16p keo va 10p ludi CFRP kho, tién hanh lan 16p tht 2 voi
dinh thar 2 dinh muac 0.4-0.6 kg/m2 — xem muc 3.6

7 Hoan thién Xem muc 3.7

3. Céc budrc thi cong chi tiét

3.1. Xir Iy khuyét tit va mai bé tong
3.1.1. Xir ly nirt bé tong
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Hinh 1- khuyét tat bé tong

Bom epoxy va0 trong vét nirt ¢o chiéu rong > 0.2 mm:

e Vit liéu: Epoxy chuyén cho céac khe nut nho
e Phuong phap bom: dung xy lanh nhya hodc may bom

Céac vét nirt co chiéu rong < 0.2 mm:
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Tao rinh c6 chiéu sdu 10 mm, chiéu rong 5 mm va thdi sach bui

Quét I6t bang keo epoxy nhur trén

Tram trét bang vat liéu epoxy tron cat khd voi ty 18 4:1 (4 kg cat kho, 1 kg epoxy)
3.1.2. Xir Iy bé mit 16i 16m

Bof ks T

e 2

Hinh 2- may mai c6 chirc nang huat bui , tao nham va xu Iy 161, 16m

e Vitri1di: ding may mai cat got
e Vitrilom: dung vira vita cuong dd cao Polymer, trudc khi tram trét nén quét 1 1op
epoxy bam dinh
e Mai tao nham: dé tang cuong do bam dinh , tat ca bé mit bé tong can dan soi carbon
fiber
3.1.3. Xir Iy rd bé tong

Hinh 3: khuyét tat o bé tong

e Lbp bé tong ndy c6 chat luong rat kém , do vay phai duc hét nhitng vi tri rd dén chd bé
tong dac chac
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e Tram trét vira cuong do cao Polymer

3. 1.4. Mai bé tong
Mai day san

Day 1a cong viéc kho nhat trong khi thi cong so1 carbon fiber vi phai lam ngura trén dau , tho
mai phai chiu bui, sirc nang cliia mai mai va sé mat an toan khi tho mai cam méy bi moi . dé
giai quyét viéc nay ching t6i c6 hé thdng mai bang robot chung c6 mét sb loi ich sau - hinh 5
c6 bd phan ty hut bui va cho vao bao tai hoac hut ra ngoai xe chuyén dung

nguoi thao tac khong phai chiu strc nang khi may hoat dong

tién do thi cong rat nhanh

gi4 thanh ré hon mai thu cong - xem video tai muc dich vu gia c6 két cau

rt an toan, vi ngudi thao tac khong can giit may ma do hé thong dan

Mai canh c{t véi ban kinh 20 mm - hinh 4
Xir 1y bui: néu c6 yéu cau cao Ve viéc xu 1y bui (khong cho bui thoat ra ngoai), hay lién hé voi
chung t6i dé duoc tu van chi tiét.

Hinh 4: Mai c6t va canh ¢t

Hinh 5: Mai day san , dam bang robot

3.2. Lan l6p keo 16t Primer — Hinh 7

e Ténhoba chat: Primer AUP40S
e Thanh phan: c6 2 thanh phan A va B , phan tron theo ty 1¢ 2:1
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e Muyc dich: ting cudng d6 bam dinh cho céc 16p két tiép , hoa chit ndy co do nhét thap

ngim vao bé tong lam sach bui va ting cudng do cimg bé mat

Dinh mirc str dung trung binh: 0.15- 0.30 kg/m2

Nhiét do thich hop dé thi cong: 15°-35°

Thoi gian keo chét khi nhiét do ngoai troi 1a 15 >180 phat

Thoi gian keo chét khi nhiét d6 ngoai troi 1a 35% 90 phit

Dung cu: con lan

| .
Lop lot = Primer
Ldp tao phang béng vira EpOXy
Lép bam dinh thir nhat
Lop carbon fiber
Ldp bam dinh tha 2

Hinh 6: CAu tao cac 16p dan so1 carbon

Hinh 7: Lan 16p Primer
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3.3. Tao phing bé mit — Hinh 8

Hinh 8 : Tram trét 16 mot va tao phiang

Tén hoa chét: vita epoxy c6 cudng do chiu nén va do bam dinh cao
Muc dich: sau khi mai xong va quét 16p keo 16t primer , néu nhén thay c6 2 khiém khuyét
sau thi phai thuc hién cong viéc nay
— L& mot trén bé mat
—  B@ mit chua bang phang
Dinh murc sir dung: tly thudc vao bé mit bé tdng sau khi xir 1y , néu phang va it 156 mot thi
luong keo it , néu 16 mot nhiéu 15i 16m nhiéu thi lwong keo s& nhiéu , trung binh khoang 1
kg/m2
Nhiét do thich hop dé thi cong: 15° -35°
Thoi gian keo chét khi nhiét do ngoai troi 14 15% >180 phat
Thoi gian keo chét khi nhiét d6 ngoai troi 1a 35% 50 phut
Ty 1€ pha tron theo trong lugng: theo nha san Xuét
Dung cu: bay
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3.5. Dan lwéi carbon fiber — Hinh 9

a) Dang dan luéi b) Pa dan xong
Hinh 9

Tén hoa chét: keo dan AURS0S , gom 2 thanh phan A va B
Muc dich: dan dinh 16p carbon fiber voi bé tong

Dinh mirc 1am 2 16p khoang 0.8 — 1.2 kg/m2

Ty I€ pha tron theo trong luong: 2:1

Nhiét do thich hop dé thi cong: 15° -35°

Thoi gian keo chét khi nhiét d6 ngoai troi 1a 15°% >180 phit
Thoi gian keo chét khi nhiét d6 ngoai troi 12 30% 70 phat

3.6. Lan 16p bam dinh thir 2 — Sau khi 16p 1 kho
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e Néu mudn t6 phing: trong khi lan 16p keo bam dinh thr 2 xong, tién hanh ric cat kho tao

nham
e Néu mudn chdng tia UV: dung loai hoa chat gb xi ming ¢ tac dung chong thim, chdng tia
uv
4. Mot s6 16i thwong gidp trong khi thi cong
e “Bop “trong bé tong do &n mon thép trong bé tong

Hinh 11: Két cdu bi an mon

Nirt trong bé téng,
s (5, 5 oy
g W . > o )

Lép CFRP
Hinh 12: So hoa hién tuong

e  “Bop “do bam dinh giita 16p bé tong cii va m&di khong tot

-

e« tg

- AR "
. 4

L&p CFRP

. W

Hinh 13 : “Bop” do bam dinh gitra 16p méi va cii kém
e  Ludi CFRP va bé mit bé tong khong dinh do bé mat khong phing
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L&p CFRP
Hinh 14 : Bam dinh gitta CFRP va bé tong kém
5. Nhirng ciu héi thwong gap khi thi cong
Céu hoi 1: Mot s6 nha thau méi thi cong carbon ndi “ keo lau chét qua , hodc keo chét qué nhanh
hodc keo khong chét ““ 7, dé gidi quyét vat dé nay nha thau nén thyc hi¢n mdt s6 viéc nhu sau
e  Doc ki huéng dan ty 1é pha keo ’
e  Tron thur mot lwong keo nho xem khoang thot gian keo chét trude khi thi cong tai cong
trinh ( thdiﬁ gian keo chét phu thudc rat nhiéu vao nhi¢t do tai cong trinh )
e Cankeo cép than trudce khi pha tron
e Tron keo bang may tron
Cau héi 2: Chiéu dai mbi nbi chong ? 20 cm
Cau héi 3: Mai bé tong dam san & tran nha kho qua ?
e Nén c6 may mai két hop v6i may hat bui
e Nén dung nhém chuyén nghi¢p mai
Cau hoi 4: Chdng chay sau khi gia c6 bang soi carbon
e T6 16p vira chdng chay day 35 mm c6 thé chiu dugc chay trong 30 phut
Céu hdi 5: Co trat 16p vira hoan thién duge khong? : sau khi lan 16p keo dan cudi cung, dung cat kho
vay lén dé€ tao nham cho 16p vita trat
Cau héi 6: C6 miy loai thir nghiém chit lwong ludi va kiém tra chit lwong thi cong
C6 2 loai thir nghiém thong dung :
e Thu cuong dd chiu kéo cua ludi tai phong thi nghiem
e  Thir nhd kiém tra chat luong bam dlnh glua bé mat bé tong va 16p lu:(n

e Xemtaili¢u so TL 09 : mot s6 yeu cau bé mit bé tong trude khi gia cb
e Xem tailiéu s6 TL17 : thi cong tAm carbon fiber , 16 thuong géap va cach khac phuc

Chung t61 khong chi 1a nha cung cap soi carbon fiber ciia Toray — Nhat Ban, chiing t6i con ¢6 dii kinh
nghiém thé danh gid hién trang, thi cong hang muc nay .

Céap nhat: 31/05/2022

KS: Vi Quang Hoai
MICorr - Vién an mon Anh Quoc
CP1- Hiép h¢i &n mon NACE - Hoa Ky
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