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SUA CHUA VA GIA CO CONG TRINH BE TONG CQT THEP BANG
PHUONG PHAP DAN NHO SU DUNG VAT LIEU FRP

Ngb Quang Twong
Truong Pai hoc Bach khoa, PHQG-HCM
(Bai nhdn ngay 20 thang 02 nam 2007, hoan chinh siza chita ngay 24 thang 05 nam 2006)

TOM TAT: Sira chira, gia c6 cong trinh bang cach sir dung vdt liéu FRP - Fiber
Reinforced Polymer [a mét phuwrong phép mdi da dwoc nghién ciru va ap dung tai cac nudc tién
tién bat dau xuat hién tir nhizng nam 1990. Phuwong phap méi ndy tdn dung dieoc weu diém kha
nang chiu luc rat cao cua vat lidu ciing véi s tién loi khi thi cong @& tré thanh mat gidgi phap
tot rat dang cha y khi chon lya dé sira chira, gia cé cho céc cong trinh bé téng cot thép. Tuy c6
han ché vé gia thanh nhung phirong phap sira chira, gia co cong trinh bang cach si dung vat
liéu FRP ¢0 rat nhiéu wu diém nhue thi cdng don gian, nhanh chéng, khdng can phdi ddp pha
két cau, khdng can sk dung coffa, dam bao giiz nguyén hinh dgng két ciu cii, c6 tinh tham my
cao dac biét 1avéi cac cong trinh doi hei kha nang chang tham va an mon cao.

1. GIOI THIEU

Trugc hién trang hu hong nha ¢ va xuéng cip cia cac cdy cau hién nay, viéc nghién ciu
Vé sira chira, cai tao, ndng cip cdng trinh x8y dung |a van dé rat can thiét. Trong ndi dung béo
céo nay chlng toi s3 trinh bay mot giai phdp mai dé sira chira, gia 6 cong trinh bé téng cdt
thép : Phuong phép st dung vit ligu FRP (Fiber Reinforced Polymer) trong si#a chiza va
gia cé cong trinh. Noi dung béo céo bao gom trinh bay so lugc vé vat liéu FRP, nguyén tic sir
dung va ung dung vat liéu FRP trong sira chira va gia 00 cong trinh bé tong cot thép, céc
phuong phap thi cdng vat ligu FRP d¢ sira chita va gia co ket cau bé tong cot thép, phuong
phép tinh toan thiét ké dam va cot gia co bang tam FRP.

2. SO LUQC VE VAT LIEU FRP

- Vit ligu FRP - Fiber Reinforced Polymer |a mot dang vt liéu composite dugc ché tao tir cac
vat liéu soi, trong d6 c6 baloai vat liéu soi thuong duoc sir dung la soi carbon CFRP, soi thiy
tinh GFRP va soi aramid AFRP. Bic tinh cia céc loai soi ndy 1a co cuong do chiu kéo rit cao,
md dun dan hdi rat [on, trong lwong nho, kha nang chéng mai mon cao, céch dién, chiu nhiét
tot, bén theo thoi gian ...

- Céc dang FRP dung trong xay dung thuong c6 céc dang nhu: FRP dang tim, FRP dang
thanh, FRP dang cép, FRP dang vai, dang cuon ... Trong sira chira va gia ¢6 cong trinh xay
dung thuong ding céc loai FRP dang tim va dang vai.

- Trong x&y dung, céc loai vat ligu FRP thuong duoc sir dung nhét |1a cia cac hang san xuat:
MBrace™, ReplarkO, Sika, TyfoO ...
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Hé tng suit va bién dang vat liéu FRP

Dang tim Dang cuon Dang ché tao Dang thanh Dang bing
san

3.SUA CHUA, GIA CO CONG TRINH XAY DUNG BANG VAT LIEU FRP

Vi cée tinh chat ké trén, dic bigt 1a kha nang chiu luc kéo rat cao, md dun dan hoi rét
lén, cac dang tam FRP, vai FRP thuong dugc ding dé sira chira su giam kha nang chiu luc
hoac hu hong cua céc phan tir két cau bang cach dan hoac boc bén ngoai cau kién.

Ching tacd thé sir dung vat liéu FRP trong nhitng truong hop sau day :

- Tang kha nang chiu cit va chiu ubn cia dam bé tong cbt thép dé sira chita, gia cb va
tang cuong kha nang chiu tai dong.

- Tang cudng kha nang chiu ubn cia san bé tong cét thép tai ving c6 md men duong va
md men am.

- Tang kha niang chiu udn va bé cot bé téng cbt thép dé tang cuong kha niang chiu luc va
chiu tai dong.

Tang cudng kha nang chiu cit va chiu ubn cia dam Gia cb san bé téng cot thép bing tim FRP
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Trong két cAu bé téng cbt thép, ddi véi twong bé tdng nhe va tuong khdng cé cét thép nhur
céc khéi xay gach, vat liéu FRP ciing chirng minh loi ich bing cach tang kha nang chiu cit va
chiu uon. Ngoai ra, doi véi ket cau tuong vat ligu FRP con co kha niang chong chay, no rat tot.

- Cac ket cau sir dung FRP d¢ tiang cuong kha nang chiu luc hoic sira chira hu hong ciing
rat dadang nhu : tuong cang BTCT, dam, cdt, san bi khoét 16, khéi X8y, tam san, bé mit san
...vacéc dang cong trinh khéc nhu dam sén cau, 6ng khadi, si 16, duong ham ...

Déan tAim FRP

Sira chita ddm bing Sira dam bing dan
cach boc vai FRP cac tam FRP ¢ day

Déan tim FRP
tang mé men am

Dén déay theo & vudng Giach cot tron Giacb tuong gach Giach 15 thong troi
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Giacb 15 silo Giach twong chin Giacb 6ng khoi Giach duong him

4. CAC PHUONG PHAP THI CONG SUA CHUA, GIA CO KET CAU BANG TAM
FRP

Muc dich cia cong téc thi cong sira chira gia cd két ciu bé téng ct thép bang tim FRP &
dat tim FRP vao vi tri can tang cuong kha nang chiu luc véi huéng soi phi hop véi phuong
chiu luc dé tan dung duoc kha nang chiu kéo va do bén cia soi FRP dong thoi phai dam bao
cho tam FRP khong bi téch 16p ciing nhu tach khoi bé mit bé tong.

Théng thuong viéc thi cong dan tim FRP gdom cac budc: chuan bi sira chira bé mat bé
téng, son 16t ting cudng do bam dinh, trét phang bé mat, phi keo hoic nhya déan, dit tam dan
Ién 16p keo, cho 16p keo khd vai thoi gian qui dinh rdi dan cac 16p tiép theo, cubi cing doi
cau kién kho hoan toan thi son phi bao vé vatham my.

Hién nay phd bién nhit 1a hai phuong phép thi cong ddi voi loai vat liéu tim (sheet) va
vai (fabric) FRP: dan theo phuong phap khd (dry lay-up) va déan theo phuong phép uét (wet
lay-up).

4.1. Thi cbng dan theo phwong phép khé (dry lay-up):

Quatrinh thi cdng déan tim FRP bing phuong phép khd c6 thé chialam tam budc:

Bwéc 1: Chuin bi bé mit béténg

Truéc khi gia cd lap dat tim FRP thi bé mat bé téng phai dwoc xir ly k§. Sy nguyén ven
cua hé thdng phu thugc vao chét lugng vakha nang chiu luc caabéténg du dé cho lién két dan
ciatim FRP vabé téng dugc dam bao. Cac vét nut, cAc manh vun st mé va cbt thép bi gi cin
phai dwoc chl y truge khi thi cdng |ap dat tim FRP. Céc sirt mé va céc loai hu hong khéc can
phai duoc loai bo va duoc VA lai voi céc loai vira sira chira phil hop. Tt ca cac vét nat cd bé
rong 16n hon 0,01in (0,25mm) can phai duoc bom &poxy dé sira chira

Buéc 2 : Son |6t két cau can gia cd.

Son |6t bé mat bé téng can gia cd bang cach ding co 1dn ngin hoac trung binh.

Bwéc 3: Phii bt trét |am phing bé mit.

Bot trét dugc trét bang cac bay cam tay. Bot trét dugc sir dung dé 1am phang bé mit va
Iap céc khuyét tat; viéc bao pha hoan toan thi khdng can thiét. Bot trét c6 thé trét Ién bé mat
son 16t con wét khdng can doi son khé.

Buéc 4 : Phi 16p keo thir nhét.

Keo dugc quét [én bé mat da duoc son 16t va lam phing bang co 1an. Théng thudng nén
lan 16p keo day khoang 15mil dén 20mil tly thudc loai keo. Luong keo sir dung ciing phu
thudc vao tirng loai FRP duoc sir dung.

Buéc 5 : Dan tam FRP.
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Tam FRP can dugc do va cit sin truge khi dat 1én bé mat can gia cd. TAm FRP duoc dat
Ién bé mit bé tdng va dugc 4n nhe nhang vao 16p keo déan. Trude khi 16t 1op gidy dan mat sau,
dung con lan bang cao su lan theo huéng soi cho keo dé& dang ngim vao céc soi riéng ré. Co
lan khdng bao gio dugc 1an theo hudng vudng goc véi hudng soi dé tranh soi ¢6 thé bi hong.

Bwéc 6: Phi [6p keo thir hai.

Lép keo thir hai ¢6 thé dugc pha 1én sau 30 phut ké tir khi dat valan tam FRP. Bén lic
nay 16p keo diu tién darat hét vao vao tim FRP. Lop keo thir hai duoc quét [én tim FRP bing
co lan ¢ trung véi chiéu day khoang 15mil dén 20mil.

Son |6t két cau

Phi bot trét [am phang Phi 16p keo thir nhat

Déan tim FRP

L4p dat neo soi thiy tinh Neo biang bu 16ng neo Neo biang ban thép

4.2.Qua trinh thi cong dan tam FRP theo kiéu wét (wet lay-up):
Phuong phap dén tim FRP theo kiéu w6t vé trinh tu rat giong véi phuong phép kho. Tuy
nhién phuong phap udt cd khac biét trong budc thoa keo nhing nhyatam FRP.
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Khi déan tam FRP bang phuong phép uét ta chi sir dung tim vai FRP dang khé chua tam
nhya. Tam FRP kho s duoc tam dim nhwadén khi bao hoava duoc dan [én bé mat bé téng da
duogc xu ly ky.

Uu diém caa phuong phép dan uét 1a co thé sir dung cho ciu kién co kich thuge 16n (cot
duong kinh |on, mat ddy san, dan boc ba mat dam), lién két gitralép FRP v6i bé mat bé tong
ciing nhu lién két gitta céc tim FRP dugc dam bao hon, s it ¢6 truong hop bi phé hoai lién
két. Tuy nhién, khi ding phuong phép dan uét s sir dung mot lugng keo dan rét 16n nén thoi
gian doi cho tim FRP kho keo s& 1au hon 1am cho thoi gian thi cong kéo dai hon. Qua trinh
thoa keo tam nhya cho tim FRP c6 thé sir dung méy tam nhya déi voi tam vai FRP c6 bé rong
I6n hodc c6 thé dung phuong phép tha cong bang tay ddi voi tim FRP ¢6 bé rong nho. Céc
budc tién hanh tuong tu nhu phuong phép thi cdng dan khé.

Sau day la quatrinh dan tim FRP theo phuong phép uot:

i

Sau khi chuén bi bé mat, chi can tién hanh lan keo  Tam nhya vao tim FRP dén khi bao hoa trugc khi
Ién bé mit bé tong dén vao cot

gir s

r

X
@

Dén tim FRP da tim nhya |én bé mat bé tdng  Sau khi keo khd, tién hanh son bao vé bé mit tim
da duoc son keo FRP

5.UU PIEM VA NHUQC PIEM CUA PHUONG PHAP SUA CHUA, GIA CO BANG
TAM FRP

5.1.Uu diém

Uu diém caa phuong phép sira chira, giach két ciu bé tong cdt thép bang tim FRP duoc
thé hién ré ¢ hai mat dé lauu diém caavat liéu FRP vauu diém caa phuong phép thi cong lap
dat tim FRP.

Nho tan dung duoc céc tinh chat wu viét caa vat liéu FRP nhu kha nang chiu luc va mé
dun dan hdi rat cao, khéi lugng nhe, c6 tinh chdng an mon cao, cach dién, cach nhiét tét va dic
biét co kha nang dong nhat 1am viéc vai céc két cau 1am bang bé téng, bé tong ¢t thép, thép,
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gd ... da gitp cho phuong phép sira chita, gia ¢ két cau bang tim FRP tro thanh mot giai
phép chon lwa tét khi chon phuong én sira chira, gia ¢ cong trinh. Mat khéc, do vat liéu FRP
duoc san xuit da dang vé chang loai soi va duoc dét theo nhiéu dang khéc nhau nén c6 thé dé
dang chon lya ching loai FRP gidp tiét kiém duoc vat ligu.

Ngoal ra, phuong phép thi cong Iap dat tim FRP ciing rat d& dang, khong doi hoi phai can
thiét nhiéu nhan cdng, may moc thiét bi. Qua trinh thi cong dlen ra nhanh chong, it bi chay
nén giai quyet dugc van dé thi cong sira chia khi cong trinh van dang hoat dong. Khdi luong
g|a<:o ciing rit nho, khéng dang ké, cong trinh nhanh di vao hoat dong sau khi sira chira, gia

A

CO.

Ngoal cac uu dlem trén, phuong phép stra chira, gia cb két cau bé tong cbt thép bang tim
FRP con lam cho cau kién can sira chira, gia ¢ khong tang kich thudc tiét dien, khong lam
thay d6i dén my quan cong trinh, khéng anh huang dén céng nang sir dung cua cong trinh.

Két hop uu diém cua vt liéu va uu diém caa phuong phép thi cdng da lam cho phuong
phép sira chira, gia cb két cau bé tdng cbt thép bang tim FRP vuot tréi hon cac phuong phép
khéc vatrg thanh mot giai phdp hang dau khi sra chira, gia cd cong trinh.

5.2. Nhwoc diém

Hién nay, vat liéu FRP van con c6 gia thanh cao nén chi phi khi sir dung phuong phép
dan tim FRP s dung trong c6ng t&c sira chita, gia ¢ cac cong trinh xdy dung dan dung van
con twong déi cao hon cac phuong ph&p boc ngoai bing bé tong cot thép hoac thép. Tuy nhién,
trong céc truong hop sira chira, gia cb cau lai co kinh phi thip hon so véi phuong phap ung
luc. Mot khuyét diém dang chu y khi sir dung phuong phap dan tam FRP sira chira, gia ¢6 cho
céc cau kién bé téng cot thép 1avan dé pha hoai cualién két keo dan vabi phahoai boi tiaUV.

Tuy nhién, cac khuyét diém trén co thé duoc khic phuc. Trong thoi gian téi gidthanh caa
vt liéu FRP s3 giam xudng do sy cai tién trong cong nghé san xuat va nhu ciu sir dung ngay
cang tang. Bé ngan ngira va giam thiéu vin dé pha hoai lién két chiing ta cd thé tién hanh xir Iy
ky bé mat bé tong, tinh todn thiét ké va bb tri cc dang neo chdng lai hién tugng tach 16p khi
dén. Viéc khic phuc phéa hoai cuatia UV c6 thé dugc ngan chan bang cac son 1&n bé mat tam
FRP mot |¢p son dic biét chdng lai sy pha hoai caatiaUV.

6. KHA NANG CHIU UON CUA DAM BE TONG COT THEP GIA CO BANG FRP
Phuong phép tinh ndy dyatheo ACI 318-85 (1999). Qua trinh tinh toadn thiét ké kha niang

chiu lyc ciia dam bé téng cdt thép gia cd bang FRP nhu sau: v
; c ==
c .F 12 .F '
“ AT oy Bt B
= —— ey
<= N
i By Ll :: L z
I Jr
! Wr ! Er ! Epil
b )

So dd mat cat diam bé téng cbt thép gia cd bing tim FRP theo ACI 318-95 (1999)
Bwéc thir nhit: Tinh toan so b chon sb I6p FRP can thiét.
- Kha nang chiu udn caa dam bé téng cét thép ci:
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Néu fM, 3 M, thi khong can giacd, néu f M, < M thi can phai giacé

Y N T -fM,
- Diéntich tam FRP can thiet dé giaco: A, = ——— v6i T = ———+
f0,85ffu 0,9d
. . . A, L .
- Tinh todn so [6p tam FRP: n, = —— ; chon nylasb nguyén.
oWty

Bwéc thir hai: Tinh toan bién dang ban diu ¢ day dam tai thoi diém thi cong dan

tam FRP.

Xé&c dinh trang thai 1am viéc caa bé tong tai thoi diém thi cong dan tim FRP. Trong trudng
hop M, <M, bétong dang lam vi¢c ¢ trang thai nat (cracked) va néu M, 3 M ;» thi bé
tdng lam viéc ¢ trang thai khéng nat (uncracked).

M6 men niit caadam bétong: M, = .S, véi f. = 7,5\/7; vasS, =——

r-m

M, (h- kd)
I,E

cr c

J(EJE)A) +2b(E,/E)Ad - (E,JE)A,

Bién dang ban dau ciia bé tong tai mat dusi ciadim & trang théi nat :e,, =

VGi kd =
b
va I, =b (k)" | bkdée’lid9 v By (- a)
12 &2y E
Bién dang ban dau cua dam bé téng du 1’rng lyc & trang tha khong nut :
e lp 9
bi — A E é +
g

Buéc thir ba: Xac dinh mé hinh pha hoai ciia dam betong cbt thép gia cb bang FRP

Néu €, te, >ew8él C— dam pha hoai theo md hinh bé téng bi v (crushing
¢ ﬂ
concrete).

Néu e, te, < ewgél - dam phahoai theo mé hinh tim FRP bj dat (FRP rupture).

ﬂ
Tagia dinh giatri c= 0,15d dé tinh todn xéc dinh md hinh phé hoai cuadam. Giatri chinh

xé&c s2 dugc xéc dinh ¢ cac budc tinh sau.

6.1.Truwong hop thir nhat: Khi dam FRP bi pha hoai theo mé hinh bé tong bi v&

(crushing concrete).

Khi két cau bi pha hoai theo mé hinh bé téng bi v (crushing concrete), bién dang caa bé

tong ¢ trang thé pha hoai s3 dat giatri bién dang |6n nhat cho phép e, = e,.. Matheo ACI 318-
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85 (1999) thi gia tri e, dwoc ldy 14 0,003. Dwa vao biéu dd bién dang ta c6 thé xac dinh lan
lwot cac giatri.

. o o -c0
- Bieéndang cua cot thep chiu kéo : e, :ewgei 9
e ]
. e &-d o
- Biéndang ciacot thép chiunén: e, =ew§ T
¢ o
. . . -¢0
- Biendang ciatam FRP dugc tinh nhu sau: e, :ecugah—g- €,
' e ¢ g

Boi vi khi ndy bé tong ¢ trang tha bién dang lén nhat cho phép nén phéan hinh chir nhat

urng suat chiu nén cua bé tdng co thé 1ay theo ACI 318-85 (1999) tai muc 10.2.7.3.
- 4000 3

- Khi ndyy gid ti g = 085 va b, =085- 0,05]17 v dieu kién
1000

065£Db, £0,85

- Ung suat cuacot thép chiukéo: f, = Ee £ f,
- Ung sudt ciiact thép chiunén: f, =Ee £ f,
- Ungsuat ciatimFRP: f, = E e,
Khi ndy giatri gia dinh ban dau caac s duoc x4c dinh vakiém tralai theo cong thirc :
AL AL A,
0,85f. b,b

Sau khi xéc dinh dugc gidtri ¢ theo cong thirc trén ta can kiém tra lai diéu kién pha hoai
cua dam theo md hinh pha hoai do bé tong v& (crushing concrete) hoac pha hoai do tam FRP
bi dut (FRP rupture). Neu giatri ¢ tim dugc theo cong thirc trén dam bdo dieu kién mo hinh
pha hoai do bé téng v& (crushing concrete) thi s& sir dung ¢ cho c&c budc tinh sau. Con néu
khong thoa thi chuyén sang tinh toan theo mé hinh pha hoai do tam FRP bi dut (FRP rupture).

6.2.Trwong hop thi hai: Khi dam FRP bi pha hoai theo mé hinh tAm FRP bi dut
(FRP rupture).

Qua trinh tinh toan trong truong hop dam pha hoai theo md hinh tam FRP bj dut (FRP
rupture) tuong ty nhu trudng hop trén. Khi nay bién dang cia FRP s¢ dat giatri bién dang 16n
nhit cho phép. Giatri ndy duoc xéc dinh theo loai vat liéu FRP va do nha san xuat cung cap.
Dvavao e =g, taco:

- BiéndangciatimFRP: e, =e, =e, - e,

. s c ©
- Biéndang ciabétong: e, = (eﬁ, +e,7i)gae T
o

. . &l - c0
- Biéndang cuacot thép chiukéo: e, = (efu +e”")§ £

h-Cg
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- Biéndang ciiacit thép chiunén: e, = (efu +e, )?dg
' h-c g
Ung suat caa cot thép chiu nén va chiu kéo duoc xé&c dinh theo cong thirc (5. 20) va(5.21).
Déi véi bé tong khi nay bién dang chua dat dén gia tri cho phép I6n nhat nén phan tng suat
chiu nén caa bé téng lay theo Whitney (dung trong ACI 318-85 (1999)) 1a khong thich hop.
Khi ndy dé xéc dinh tong luc nén cia phan bé téng s& duoc xé&c dinh dua theo cong thirc caa
Todeschini (1964). Khi nay ta co:

b. =2 - 4l(ec/e'c)—ltan'l( /ec‘)J
1 (e e, )1n(1+( ) )

0901n( ./ ))
)

b,(e. /e

c

LT :
voi e. :Efc vagiatri tan l(ec /ec) tinh bang radian.

Duing phuong phép cn bang luc taxéc dinh chiéu cao gia dinh ¢ nhu sau :
— Asfs - A.Ivf‘sl + Afff
o.b,b
~ Saukhi tinh toén giatri ¢ theo cong thirc trén taphai kiém tradiéu kién phahoai ciadam.

Néu dam bao dieu kién dam pha hoai theo md hinh tam FRP bi dut (FRP rupture) thi ta cé the
tiep tuc tinh toan tim giatri cua c bang céach lay giatri trung binh cua c viratim dugc va giatri
c gia dinh pan dau lam mét giatri c gia dinh‘ méri‘ dé tiép tuc tinh toan lai dé tim giatri c,méri.
Giatri ¢ can tim ¢ duoc xac dinh khi nd gan bang véi giatri ¢ gia dinh véi mét sai s6 cho
phép va st dugc dung cho céc buac tinh sau.

Buwéc thir tw: X&c dinh kha niing chiu luc ciia dam bétdng cét thép gia cé bang FRP.

Kha ning chiu lrc cua dam bé tdng cdt thép gia c6 bang FRP duoc tinh toan theo cong
thirc sau :

b 0 b
M, =Af&- 2 Af -d9+0,85A a% 5.0
e ) 2
Kha nang chiu lyc caadam laf Mn phal |én hon mé men udn tinh toan M, (co hé s5).
090 khi e 3 2e
i
Giatri f khi ndy dugc xé&c dinhnhusau: f = e, <e <2,
e :
T sy
1070 khi e f£e

Bwéc thir nam: Kiém trakha niang lam viéc két ciu khi da dan tam FRP va chiu tai.
- Chiéu cao truc khi bi nirt kd x&c dinh tir cong thirc :
(ka)’b E,

E,
S A (d - kd)- o A (h- kd)=0

c c
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- Ung suét kéo cua ct thép ¢ trang théi chiu mé men Mg (khong nhan hé s5) phai thoa diéu
kién:
|M, +e,AE, (h- kd/3)|d - kd)E,

= , , , £080f,
J; AE,(d - kd/3)d - kd)+ AE,(kd/3 - d fkd - d )+ A,E,(h- kd/3)(h - ka) %

7 A z ;) A e . N 5 N Y “ A ' kd = dI
- Ung suat nén caacot thép khi nay phai thoadiéukién: f, = f, Y £040f

, . . aF kd ,
- Ung suat cua bé tong phai théadiéu kién: f. = ¢+ 0,5

g sua g phai thoadicukien:: f, f“éESEd—kd fe
- Ung Sut cia tam FRP phai thoa diéu kién
o, Oh - kd
=1 ETEd i e,E, £033C,C.f,

Giatri Cp =1,00vaCeg=0,65~1,00 déi VéGi spi Cac bon (Carbon Fibre).

Giatri Cp, =0,30 vaCg = 0,60 ~ 1,00 doi véi sgi Thay tinh (Glass Fibre).
7.KHA NANG CHIU LUC CQT BE TONG COT THEP GIA CO BANG FRP

Pé tinh todn kha nang chiu lyc cia cot bé tong cbt thép gia cd bang FRP chiu nén ding
tam theo theo ACI 318-95 (1999) nguoi ta dwa theo cong thic tinh toan kha nang chiu nén
ctia bé tong bi b6 bang FRP cia Saadatmanesh (1994) hojc cong thirc cua Saaman (1998).
Cdng thuc tinh toan kha nang chiu nén caa bé tong bi bé bang FRP tong quét cho ca hai loai
tiet dién tron va chir nhat theo hai tac gia trén lan luot nhu sau:

7.1.Tinh toan kha niing chiu nén ciia bé téng bi b6 bing FRP theo Saaman (1998):

Cong thic tinh toan kha nang chiu nén cua bé tong bi bo bang FRP ciia Saaman (1998)
dang tong quét nhu sau:

fio=f +338£" (ks)

g R 2f.t
- Doivai tietdigntron: £ = M
D
- Déivéitiétdienchinhat:  f, =max{f,, f,}; voi cac giatri f fy theo céc cong

thac :

Ae . — th
frx =A7rﬂcffu'rfx =2

¢ X

twf

A, o=
fry =Zrﬁffu'r.fv =2 ,

véi Ae la dién tich tiét Qién chiu tac dung bo cua FRP cua tiét dién chir nhat, theo Sheikh va
Uzumeri (1980) ta cd thé tinh A theo cong thurc sau :

av? +w? o
- AI_ Asc - (4_ p)r2
7]

A, =11, 3
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Vatacing Céffu =

9,
Giatri e, co thé |iy bang 0,3% ~ 0,5% tirc 20,003 ~ 0,005 theo Restrepol va De Vino (1996).

7.2. Kha ning chiu lwc ct béténg cét thép gia cé biang FRP chiu nén ding tam:
Theo ACI 318-95 (1999) ta cd cong thuc tinh todn kha nang chiu luc ciia bé tdng khéng bi
bé chiu nén ddng tdm theo cong thirc sau day:
Pn = 0’85}(‘5' (Ac - As ) + Asfy

Cong thuc tinh todn kha nang chiu luc caa cot bé téng cbt thép gia cd bang FRP chiu nén
ddng tam nhu sau:

Pn = 0’85fc (Ac - Ae - As ) + 0’85f;cAe + Asfy

8. KET LUAN KIEN NGHI

Phuong phép sira chita, gia cb cong trinh bé téng cét thép bang tim dan FRP d& duoc sir
dung rong réi tai Nhat Ban, My, Chau Au ... va da bat dau xuat hién & cac nuéc Pong Nam A
lan can Viét Nam. Trong ndi dung bdo céo chi dé cap nghién ctru tim hiéu vé phuong phép
méi ndy nham co thé &p dung sira chita, gia c cac cong trinh bé tdng cot thép.

Qua nghién ciru chiing ta c6 thé nhan thiy rd duogc cac wu diém caa phuong phép sira
chira, gia ¢ bang tim dan FRP ¢ c&c mit : vat liéu FRP ¢6 cuong do va do bén rit cao, khoi
lwong riéng thap, thi cong d& dang nhanh chéng, it tén nhan cdng, khdng cin may maéc dic
biét, c6 thé thi cong trong diéu kién mat bang chat hep, khong anh huong dén xung quanh nén
c6 thé tién hanh thi cong khi cong trinh van tiép tuc hoat dong, khdi lugng gia cb thap, khong
lam thay ddi kién trdc va cong niang caa cong trinh, ¢am bao tinh my thuat cao, khéng can bao
tri.

Viéc nghién ctu ciia dé tai cung cap thém théng tin vé vat liéu FRP, cac phuong phép thi
cong va cc cong thic tinh todn thiét ké sira chita, gia co cong trinh bé tong cot thép bang tam
dan FRP. Noi dung dé tai dé cap dén viéc &p dung phuong phap sira chira, gia cd cong trinh bé
téng cbt thép bang tam dan FRP cho tat ca c&c loai cau kién dam, ban, cot.

Viéc p dung phét trién phuong phép sira chira, gia cd cdng trinh bé tong ¢t thép bang
tam dan FRP trong diéu kién tai Viét Nam da va dang xam nhap vao thi truong xay dung &
Viét nam nhu sira chira cac dai nudc €0 tur truge nhirng nam 1975 hogc nhu duoc sir dung
trong cdng trinh Mé Linh Point tai TP HCM. Chuing t6i tin rang phuong phap sira chira bang
vt ligu FRP s3 ¢6 chd dang cao khi moi nguoi hiéu rd vé cac tinh chat uu viét caa phuong

phap nay.
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REPAIRING AND STRENGTHENING REINFORCED CONCRETE
STRUCTURESBY USING FRP (FIBER REINFORCED POLYMER)

Ngo Quang Tuong
University of Technology, VNU-HCM

ABSTRACT: From the years of nineties, in the developed countries a new method of
using FRP (Fiber Reinforced Polymer) materials for repairing and strengthening reinforced
concrete countries has been studied and applied. This new method can help to utilize the
advantages of high strength capacity of FRP materials. Moreover, the easy application of this
method has made it become an ideal solution to choose when repairing and strengthening
reinforced concrete structures. In spite of a little disadvantage of pricing, this new method still
highly be recommended as it has much more advantages such as: easy and quick application,
high performance, no need to use coffer and to ruin concrete structure, etc. Especially, it is
usually used for constructions that required characteristics of high water resistance and high
resistance to corrosion.
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