TAP CHi PHAT TRIEN KH&CN, TAP 10, S0 10 - 2007

SUA CHUA VA GIA CO CONG TRINH BE TONG CQT THEP BANG
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(Bai nhdn ngay 20 thang 02 nam 2007, hoan chinh sita chita ngay 24 thang 05 nam 2006)

TOM TAT: Sita chita, gia cé cong trinh bang cdch su dung vdt liéu FRP - Fiber
Reinforced Polymer la mgt phuong phdp moi da duoc nghién cuu va dp dung tai cdc
nudée tién tién bdt dau xudt hién tie nhzmg nam 1990. Phuong phdp moi nay tdn dung
duoc wu diém kha ning chiu luc rdt cao cia vat liéu cimg véi sy tién loi khi thi ¢ong
da tro thanh mét giai phdp 16t rdt ddng chii y khi chon lua dé sika chita, gia cé cho cdc
cong trinh bé tong cot thép. Tuy co han ché vé gid thanh nhung phuong phap sia
chita, gia c6 cong trinh bang cdch st dyng vat liéu FRP co mt nhiéu wu dzem nhuw thi
céng don gian, nhanh chong, khong cdn phai ddp phd két cdu, khong can sir dung
coffa, dam bao giit nguyén hinh dang két cdu cil, ¢é tinh tham my cao déc biét la véi
cdc cong trinh doi hoi kha ndng chdng thdm va dn mon cao.

1. GIOI THIEU

Trudce hién trang hu hong nha & va Xuong chp cia cac céy cau hién nay, viéc nghlen cuu
vé sira chira, cai tao, ning cap cdng trinh xay du‘ng la vén d8 rat can thlet Trong néi dung bao
c4o ndy chlng toi s& trinh bay mot giai phap méi dé stra chira, gia c6 cong trinh bé tong cbt
thep thmg phap sit dung vit liéu FRP (Fiber Reinforced Polymer) trong sita chita va
gia co cang trinh. N6i dung bio céo bao gom trinh bay so lugc vé vt liéu FRP, nguyén tac sir
dung va ung dung vt liéu FRP trong stra chita va g1a co cong trinh bé toéng cot thép, cic
phuong phép thi cong vét liéu FRP d€ stra chifa va gia cb két cAu bé tong cbt thép, phuong
phap tinh toan thiét ke dam va cot gia ¢b bang tim FRP.

2. SO LUQC VE VAT LIEU FRP

- Vét liéu FRP - Fiber Reinforced Polymer 142 mot dang vét ligu composue duorc ché tao tir cic
vat liéu sgi, trong d6 c6 ba loai vat liéu soi thuong duoc sir dung 1a soi carbon CFRP, soi thiy
tinh GFRP va soi aramid AFRP. Pic tinh cia cac loai soi ndy 12 c6 cudng do chiu kéo rat cao,
mo dun dan hdi rit 16n, trong lugng nho, khé ning chéng mai mon cao, cach dién, chiu nhiét
tét, bén theo thoi gian .

- Cdc dang FRP dung trong xay dung thudong c6 cic dang nhu: FRP dang tim, FRP dang
thanh, FRP dang cap, FRP dang vai, dang cudn . .. Trong stra chita va gia c0 cong trinh xdy
dung thuong dung cac loai FRP dang tAm va dang vai.

- Trong xay dung, cac loai vat liéu FRP thudng dugc sir dung nhét 13 cta cac hang san Xuét:
MBrace™, Replark®, Sika, Tyfo® ..
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3.SUA CHUA, GIA CO CONG TRINH XAY DUNG BANG VAT LIEU FRP

Véi cac tiqh chét ké trén, dic biét 1a kha ning chju luc kéo rit cao, mé dun dan hoi rat
l6n, cdc dang tam FRP, vai FRP tl}uépg duge dung dé sua chira sy giam kha néng chiu luc
hodc hw héng ciia cac phan tir két cau bang cach dan hodc boc bén ngoai cau kién.

Chung ta c6 thé st dung vét liéu FRP trong nhiing truong hop sau day :

- Tang kha ning chiu ct va chiu udn ciia ddm bé tong cbt thép dé sira chira, gia ¢b va
ting cuong kha ndng chiu tai dong.

- Tang cuong kha ning chiu ubn ciia san bé téng cbt thép tai ving c6 md men duong va
md men am.

- Tang kha nang chiu udn va b6 cot bé tong ¢t thép dé ting cudng kha ning chiu luc va

chiu tai dong.

Ting cudng kha ning chiu cit va chju uén cia dim Gia ¢b san bé tong ct thép bing tim FRP
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Trong két cAubé toéng cbt thép, dbi voi tuong bé téng nhe va tudng khong cé ¢t thép nhu
cac kh01 xdy gach, vt liéu FRP cung chiing minh lgi ich bing cich ting kha ning chiu cat va
chiu udn. Ngoai ra, d6i v6i két cdu tuong vat lidu FRP con c6 kha nang chéng chay, né rat tbt.

Céc két ciu sir dung FRP dé tang cudng kha néng chiu lue hodc stra chita hu hong ciing
rit da dang nhu : twdong cimg BTCT, dam, cdt, san bi khoét 16, khéi xdy, tAm san, bé mat san

..va cac dang cong trinh khac nhu dam san cdu, dng khoi, si 16, duong ham ...

Dén thim FRP

Stra chira dim bing Sita ddm bing ddn  Sira chifa ddm bang thm Dan tim FRP
cach bgc vai FRP cac tim FRP & day FRP ting md men 4m

Dan day theo 6 vudng Gia cb cot tron Gia cb tuong gach Gia c6 15 théng troi
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Gia cb 16 silo Gia cb tudng chin Gia c6 ong khoéi Gia c6 dudomg him

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

Muc dich ctia cong tac thi cong stra chita gia cb két chu bé tong cot thep bang tim FRP 1a
it tim FRP vio vi tri cén ting cudong kha nang chiu Iuc véi hudng soi phtt hop voéi phuong
chiu lyc dé tan dung dugc kha nang chiu kéo va do bén cta soi FRP dong thoi phai dam bao
cho tim FRP khong bi tach 16p ciing nhu tach khoi bé mit bé tong.

Théng thudong viéc thi cong dan tim FRP gom cac budc: chudn bj sira chita bé mét bé
tong, son 16t ting cudong d6 bam dinh, trét phang bé mat, phi keo hodc nhya dan, dat tAm dan
1én 16p keo, cho 16p keo khé vdi thot glan qui dinh rdi dan céc 16p tiép theo, cudi cung doi
cAu kién khé hoan toan thi son phil bao vé va thdm my.

Hién nay phd bién nhét 1 hai phuong phap thi céng d6i véi loai vat liéu tAm (sheet) va
vai (fabric) FRP: dan theo phuong phap kho (dry lay-up) va dan theo phuong phap udt (wet
lay-up).

4.1. Thi cong din theo phwong phép khé (dry lay-up):

Qua trinh thi cong dén tim FRP bing phuong phap kho ¢6 thé chia lam tim budc:

Buée 1 : Chuén bi bé mit bé tong

Trude khi gia b 1ip dat tim FRP thi bé miit bé téng phai dugc xir Iy k. Su nguyén ven
cta hé théng phu thude vio chit lugng va kha ning chiu lyc cia bé tong du dé cho lién két dén
ctia tAim FRP va bé tong duge dam bao. Cac vet niit, cdc manh vun stt mé va ct thép bi gi can
phai dugc chi y trude khi thi cong lap dit tAm FRP. Céc st mé va cdc loai hu héng khac can
phai dugc loai bé va dugc va lai voi cac loai vira sira chira ph hop. TAt ci cac vét nit c6 bé
rong 1én hon 0,01in (0, 25mm) cin phai duge bom époxy dé sira chira.

Buérc 2 : Son 16t két cAu cén gia cb.

Son 16t bé mit bé tong can gia cb bing cach ding co lin ngan hodc trung binh.

Budrc 3 : Phii bot trét 1am phéng bé mit.

Bot trét dugc trét bing cac bay cam tay. Bot trét duoc sir dung dé lam phang bé mat va
lip céc khuyét tat; viéc ‘bao phu hoan toan thi khong cin thiét. Bot trét c6 thé trét 1&n bé mit
son 16t con wét khong can doi son kho.

Buéc 4 : Phii 16p keo thir nhit.

Keo dugc quét 1én bé mit da dugc son 16t va lam phéng bang co lan. Thong thuong nén
lin 16p keo day khodng 15mil dén 20mil tuy thudc loai keo. Lugng keo sir dung ciing phu
thudc vao timg loai FRP dugc sir dung.

Buéc 5 : Dan tAim FRP.
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TAm FRP can duoc do va ct s&n trude khi dit 1én bé mit can gia cb. Tam FRP duoc dit
1én bé mit bé tong va dugc a 4n nhe nhang vio 16p keo dan. Trudc khi 16t lop gidy dan mat sau,
dung con lan bang cao su lin theo hudng sgi cho keo dé dang ngam vao cac soi riéng ré. Co
lan khong bao gid duoc lin theo hudng vudng goc véi hudng soi d& tranh soi c6 thé bj hong.

Budée 6: Phii 16p keo thir hai.

Lép keo thtr hai co thé duoc pha 1én sau 30 phit ké tir khi dat va lan tm FRP. Dén lac
nay 16p keo diu tién da rut hét vao vao tim FRP. L6p keo thir hai duge quét lén tam FRP bing
co lan c& trung vai chiéu day khoang 15mil dén 20mil.

Son 16t két cau Phit bt trét 1am phéng Ph 16p keo thir nhat

Phu 16p keo thir hai

Lip dit neo soi thiy tinh Neo bang bu 16ng neo Neo bing béan thép

4.2.Qua trinh thi cong dan tim FRP theo kiéu wot (wet lay-up):
Phuong phép dan tim FRP theo kiéu u6t vé trinh tu rét giéng v6i phuong phap khé. Tuy
nhién phwong phap udt cé khdc biét trong bude thoa keo nhung nhura tam FRP.
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Khi dan tdm FRP bang phwong phap w6t ta chi st dung tdm vai FRP dang kho chwa tam
nhua. TAm FRP kho s& duoc tAim dim nhya dén khi bao hoa va dugc dan lén bé mat bé tong di
dugce xtr 1y ky.

Uu diém cta phuong phap dan uét 1 c6 thé sir dung cho ciu kién ¢6 kich thude 1om (cot
duong kinh 16n, mat ddy san, dan boc ba mat dam), lién két giita 16p FRP véi bé mat bé tong
cling nhu lién két gitra cac tim FRP dugc dam bao hon, s€ it c6 trudng hop bi phd hoai lién
két. Tuy nhién, khi dung phuong phap dan udt s& sir dung mdt luong keo dén rat 16n nén thoi
gian doi cho tam FRP kho keo s& lau hon lam cho thcn gian thi cong kéo dai hom. Qua trinh
thoa keo tdm nhua cho tdm FRP ¢6 thé sit dung may tam nhya (101 v6i tAm vai FRP co bé rong
16n hodc co thé dung phuong phap thi cong bing tay dbi véi tim FRP c6 bé rong nho. Céc
bude tién hanh twong ty nhu phuong phép thi céng dan kho.

Sau déy la qué trinh dén tdm FRP theo phuong phap uét:

Sau khi chun bj b& mit, chi cin tién hanh lin keo Tém nhya vio tim FRP dén khi béo hod truéc khi
1én bé mat bé tong » dan vao cét

Dén thm FRP da tim nhua 1én bém it bé tong Sau khi keo kh6, tién hanh son bao vé bé mat 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 ctia phuong phap sira chita, gia cb két cAu bé tong cbt thép bang tim FRP duoc

thé hién 18 & hai mét d6 1 wu diém cta vét liéu FRP va uu diém ctia phuong phép thi cong lap
dat tim FRP.

Nho tan dung dugc cac tinh chét vu viét cia vat liéu FRP nhu kha ning chiu luc va mo
dun dan hdi rit cao, khéi lugng nhe, ¢4 tinh chong dn mon cao, cach dién, cach nhiét tét va dac
biét ¢6 kha nang ddng nhét 1am viéc v6i cac két cAu lam bang bé tong, bé tong cbt thép, thép,
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gb ... da giup cho phuong phép sira chira, gia cd ket cdu bang tdm FRP trd thinh mot giai
phap chon hura t6t khi chon phuong dn stra chira, gia cb cong trinh. Mat khac, do vat liéu FRE
dugc san xuét da dang vé chung loal soi va duoc dét theo nhiéu dang khéc nhau nén co thé dé
dang chon Iya ching loai FRP gitip tiét kiém duoc vat liéu.

Ngoai ra, phuong phap thi céng lap dit tim FRP ciing rit d& dang, khéng doi hoi phai cén
thiét nhiéu nhan cdng, mdy méc thiét bi. Qua trinh thi cong dlen ra nhanh chéng, it bi chu vy
nén giai quyet duoc van dé thi cong stra chita khi cong trinh van dang hoat dong. Khéi Iuong
gia co ciling rt nho, khong déng ké, cong trinh nhanh di vao hoat dong sau khi stra chira, gia
cO.

Ngoai cac uu dlem trén, Phuong phap sura chira, gia cb ket clu be tong cbt thép bang tim
FRP con lam cho chu kién can sira chira, gia cb khéng tang kich thudc tiét dién, khong lam
thay déi dén my quan cbng trinh, khéng anh hudng dén cong ning sir dung cia cong trinh.

Két hop uu d]EI‘H cua vt liéu va uu diém cia phuong phép thi cong da lam cho phuong
phap sira chita, gia c6 két cdu bé tong cbt thép bing tim FRP vuot tréi hon céc phuong phap
khéc va tré thanh mot giai phap hang dau khi sira chita, gia ¢b cong trinh.

5.2. Nhuoc diém

Hién nay, vit liéu FRP van con cé gid thanh cao nén chi phi khi sir dung phuong phdp
dan tim FRP sir dung trong céng tac sira chita, gla ¢d céc cong trinh xdy dung dén dyng van
con twong ddi cao hon cac phuong phap boc ngoai bang bé téng cdt thép hoic thép. Tuy nhién,
trong cac trudng hop stra chira, gia co cau lai ¢6 kinh phi thip hon so v&i phuong phép (ng
luc. Mot khuyét diém dang chi y khi str dung phuong phap dan tdm FRP stra chira, gia ¢ cho
céc cAu kién bé tong cbt thép 1a vin dé phé hoai ctia lién két keo dan va bi pha hoai béi tia UV.

Tuy nhién, cac khuyet diém trén ¢6 the duoc khic phuc. T10ng thot gian to1 gia thanh cua
vét liéu FRP s€ giam xudng do sy cai tlen trong cong ngh¢ san xudt va nhu cau st dung ngay
cang tang. Pé ngin ngira va giam thiéu van dé pha hoai lién két chung ta c6 thé tién hanh xir ly
k§ bé mit bé tong, tinh todn thiét ké va bé tri cac dang neo chéng lai hién twgng tach 16p khi
dén. Viéc khic phuc phé hoai cta tia UV ¢6 thé duoc ngan chin bang cac son lén bé mat tAm
FRP mét 16p son dic biét chéng lai sy phé hoai cua tia UV.

6. KHA NANG CHIU UON.CUA DAM BE TONG COT THEP GIA CO BANG FRP
Phuong phap tinh nay dya theo ACI 318-85 (1999). Qué trinh tinh toan thiét ké kha nang

chiu lyc clia dam bé tong cét thép gia ¢d bang FRP nhu sau: YL’
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So db mit cdt ddm bé tdng cdt thép gia ¢b bing tim FRP theo ACI 318-95 (1999)
Buée thir nhit: Tinh todn so bd chon sé 16p FRP cén thiét.
- Kha niing chiu uén ctia ddm bé tong cbt thép cii:

Trang 45



Science & Technolony Development, Vol 10, No.10 - 2007

M = gA, f),(d = EJ vi =ty
2 0,851 b

Néu ¢M, = M, thi khong cin gia cb, néu ¢gM , < M, thi cAn phai gia cd.

vag =09

. . X T T . M — oM
- Dién tich tam FRP cén thiét dé gia c6: Af =——— v6i T = ——“—f—”
¢0’85ffu 079d
- Tinh todn s 16p tim FRP: n ;= —L_; chon nrla s6 nguyén.
‘ w .t
rer

Buée thir hai: Tinh todn bién dang ban diu & day dim tai thoi diém thi cong dén

tAm FRP.

Xéc dinh trang thai 1am viéc cta bé tong tai thoi diém thi cong dan tim FRP. Trong truong
hop M, < M,, bé tong dang lam viéc ¢ trang thai nitt (cracked) va néu M, = M, thi bé

tong 1am viéc & trang thai khong nit (uncracked).

; ; ¥y
M5 men nirt ciia dAm bé téng : M, = f.S, voi f, = 7,54/ f, va$, = .

h/2

Bién dang ban d4u cha bé téng tai mit dudi cia dam & trang thaintit : £,, =

M, (h—kd)

IE,

kd = \/((E‘/EC )A-‘ )2 T Zb(E-‘ /Ec‘ )Asd - (E.v /Ec' )As
b

3 2
va 7 = b(k—d)— + bkd[ﬁ) + ELA_, (d - kd)’
12 2 E,

véi

cr
C

Bién dang ban déu ciia dim bé tong du tmg luc & trang thai khéng nirt :

g,:Mipch _ Pc 1+€Cb
" IE, AE, r}

Buéc thir ba: Xac dinh md hinh pha hoai cia dim bé tong cot thép gia ¢b biang FRP
h-=t¢
¢

Néu Ep +Ey > gm( ), dim phi hoai theo mé hinh bé tong bi v& (crushing

concrete).

h—c

Néu £, + &, < g( } . dAm phé hoai theo m6 hinh tAm FRP bi dtt (FRP rupture).

(&
Ta gia dinh gia trj ¢ = 0,15d dé tinh ton xéc dinh mo hinh phé hoai clia dim. Gia tri chinh

x4c s& duoc xac dinh & cdc budce tinh sau.

6.1.Trwong hop thir nhit: Khi dim FRP bi pha hoai theo md hinh bé tong bi v&

(crushing concrete).

Khi két chu bi pha hoai theo' md hinh bé tong bi v& (crushing concrete), bién dang ctia bé

tong & trang thai pha hoai s& dat gia tri bién dang l6n nhét cho phép & = &, Ma theo ACI 318-
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85 (1999) thi gia tri &, dugc liy 14 0,003. Dua vao biéu dd bién dang ta ¢ thé xic dinh lan
lugt cac gia tri.

. : : i =€
- Bién dang ctia cot thép chiukéo : &, = Em[
c

.4 B L o ol : c—d
- Bién dang ctia c6t thép chiunén : ¢, = Scu( - ]

e . h-c
- Bién dang cua tam FRP duoc tinh nhusau: &, = é‘w[ ) = B
' (&2
Boi vi khi nay bé tong & trang thdi bién dang 16n nhat cho phép nén phan hinh chir nhat

timg suét chju nén cta bé tong cé thé 14y theo ACI 318-85 (1999) tai muc 10.2.7.3.

4000 :
- Khi nay gid tri vy = 0,85 va S, =085- 005% val  diéu  kién

0,65< f, <085
- Ung suét ciia cbt thép chjukéo : f, = E s < f,
- Ung suét clia cot thép chiunén : f, =E ¢, < 1
- Ung suit cia tAim FRP : fr=E¢
Khi nay gi4 trj gia dinh ban d4u ciia ¢ s& dugc xdc dinh va kiém tra lai theo cong thire :
_AL -AL AL
0857, B,b

Sau khi x4c dijnh duoc gia tri ¢ theo céng thifc trén ta can kiém tra lai diéu kién pha hoai
ctia ddm theo m6 hinh pha hoai do bé tong v& (crushing concrete) hodc phd hoai do tam FRP
bj dit (FRP rupture). Néu gié tri ¢ tim duoc theo cong thuc trén dam bao didu kién mé hinh
phé hoai do bé tdng v& (crushing concrete) thi sé st dung ¢ cho cdc bude tinh sau. Con néu
khong thoa thi chuyén sang tinh toan theo mé hinh pha hoai do tim FRP bj dut (FRP rupture).

6.2.Truwong hop thir hai: Khi dim FRP bi pha hoai theo mo ‘hinh tim FRP bi dut
(FRP rupture).

Qué trinh tinh todn trong truong hop dim pha hoai theo m6 hinh tam FRP bi dit (FRP
rupture) tuong tu nhu trudong hop trén. Khi nay bién dang cua FRP sé& dat gia tri b1en dang l6n
nhét cho phép. Gia tri nay duoc xac dinh theo loai vét liéu FRP va do nha san xuét cung cép.
Dua vao = gy taco :

- BiéndangciatimFRP: ¢, =5, = ¢, — &,

]

-4 s 1A A c
- Biéndangcuabéténg: &, = (&‘ﬁ‘ + gbi{h }
' g

. : ; d-c
- Bifn dang cua cot thép chiukéo : ¢, = (8 PR {TJ
—-c
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. . : c—d
- Bién dang cta cot thép chiunén : & = (g oy F Em( 5 J
-c
Ung sudt cua cbt thép thu nén va chiu kéo dugc xéc dinh theo cong t’hL'l'C (5.2Q) va(3.21).
Péi voi bé tong khi nay bien dang chua dat deén gia tri cho phép 16n nhat nén phan (mg suat
chiu nén cta bé tong lay theo Whitney (dung trong ACI 318-85 (1999)) la khong thich hop.
Khi nay dé xdc dinh tong luc nén cta phan bé tong s& duge xac dinh dua theo cong thic clia
Todeschini (1964). Khi nay ta co:
e /o) ran(efe. )

R A N AN
_ 0,901n(1 +(e./ s;)i)
¥ Ble./z.)

g LIf, o 3 T :
Vo1 g, =—— vagiatr tan (EE / &‘C) tinh bang radian.
)2

c

Dung phuong phép cin bing luc ta x4c dinh chiéu cao gia dinh ¢ nhu sau :
Asfv _Avfs +Afff
c= 5 i 14,
}fcﬂlb

Sau khi tinh ton gi4 trj ¢ theo cong thirc trén ta phai kiém tra diéu kién phé hoai cia dam.
Néu dam bao didu kién ddm phé hoai theo md hinh tim FRP bi dut (FRP rupture) thi ta c6 thé
tiép tuc tinh todn tim gié tri cia ¢ bing cach ldy gid trj trung binh cta ¢ vira tim dugc va gia tri
¢ gia dinh ban dau 1am mot gié tri ¢ gid dinh moi dé tiép tuc tinh toan lai dé tim gia tri ¢ méi.
Gié tri ¢ can tim s& duge xac dinh khi n6 gin bang v6i gia tri ¢ gia dinh véi mot sai 50 cho
phép va sé duoc ding cho cac bude tinh sau.

Buée thit tu: Xac dinh khi ning chiu luc ciia dim b@ tong ebt thép gia ¢ bing FRP.

Kha nang chiu lyc ciia ddm bé tong cét thép gia ¢ bang FRP duge tinh toan theo cdng

thire sau :
M =Af|d- A Pl g )vo8sa,fn- pre
s 5 oI5| 7y ; 3
Kha nang chiu luc cta dim 1a ¢M, phai l6n hon md men uén tinh toan M, (co6 hé $d).

0,90 khi &, 22,

£ .
Gia tri ¢ khi nay duoc xac dinh nhu sau : $=40,50 +020— khi ¢, <& < 2¢,,

5

0,70 khi &,=¢&,

Buée thir nim: Kiém tra khé ning lam viée két céu khi da dan tim FRP va chiu tii.
- Chiéu cao truc khi bi niit kd xac dinh tir cong thic :
kdY'b E, E,
)b _ ZA(d—kd)-—L A (h—kd)=0
2 E, E -

C C

L=
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- Ung sut kéo ciia cbt thép & trang thai chiu m6 men M, (khong nhén hé s6) phai thoa didu

kién :

4= |M, +¢,,A,E, (h - kd/3)[d - kd)E -
" AE(d—kd/3)d - kd)+ AE,(kd/3 —d \kd - d )+ AE,(h—kd/3\h—kd) " "
kd —d

- Ung sut nén ctia c6t thép khi nay phai thoa diéu kién : T f 5 <040f,

Ung suit ctia bé tong phai thoa dleu kién: f. = f, £ | kd <0.8f

‘ g g p E d kd | ?» o
- Ung sudt clia tAm FRP phai thoa didu kién
E, \h—kd
i
=f|— - &,E, £0,33C,C
ff fs(E Jd kd bi Lffu

Gia tri Cp = 1,00 va Cg = 0,65 ~ 1,00 do1 v6i soi Cac bon (Carbon Fibre).
Gia trj Cp = 0,30 va Cg = 0,60 ~ 1,00 dbi véi soi Thay tinh (Glass Fibre).

7.KHA NANG CHIU LUC CQT BE TONG COT THEP GIA CO BANG FRP °

Pé tinh toan kha nang chiu luc ciia cot bé tong cbt thép gia cb bang FRP chiu nén ding
tdm theo theo ACI 318-95 (1999) ngudi ta dwa theo cong thirc tinh todn kha ning chiu nén
clia bé tong bi bé bing FRP ctia Saadatmanesh (1994) hodc cong thirc ctua Saaman (1998).
Céng thirc tinh toan kha nang chiu nén cta bé tong bi bo bing FRP téng quét cho c hai loai
tiét dién tron va chit nhat theo hai tac gia trén lan lwot nhu sau: '

7.1.Tinh toan kha nang chiu nén ciia bé tong bi bo bing FRP theo Saaman (1998):
Cong thirc tinh toan kha nang chiu nén cua bé tong bi bod hing FRP clia Saaman (1998)
dang tong quat nhu sau:

foo=f+338£" (ksi)

r siiny 2f t
- Doivoitiétdign tron : f, = —— i
i r
D
- Déivoitiétdienchinhat: £, =max{f,, f, {; v6i cc gid i f, £y theo céc cong

thire :
A, Lo ol
fe :A_-Cpﬁrf.ﬁe’pfx _Zt

A rw,f'
f. :_ipf‘ffu;pﬁ' =2—
Y AL ¥y Iy
v6i A, 1a dién tich tiét dién chju tic dung b6 cta FRP cua tiét dién chu nhat, theo Sheikh va
Uzumeri (1980) ta cé thé tinh A, theo cong thirc sau :

4=, [B’TWJA -
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3 e E . ¢ g " T T
Va ta cling co ffu My vt %= 1,1 doi véi vt ligu CFRP va j= 1,8 do1 vo1 vat liéu GFRP.

Yy
Gid trj g, co thé 14y bing 0,3% ~ 0,5% tirc 14 0,003 ~ 0,005 theo Restrepol va De Vino (1996).

7.2. Kha ning chiu luc cot bé tong cbt thép gia ¢b bing FRP chiu nén ding tim:
Theo ACI 318-95 (1999) ta c¢6 cong thirc tinh todn kha nang chiu luc ctia bé tong khong bi
bo chiu nén dung tAm theo cong thirc sau day:

P, =085f.(A, - A, )+Af,

Céng thire tinh toan kha ning chiu lyc cia cot bé téng cdt thép gia cb bang FRP chiu nén
dung tdm nhu sau:

P, =085f(A. -A —A)+085f A +Af,

8. KET LUAN KIEN NGHI

Phuong phap sira chifa, gia ¢6 cong trinh bé tong cbt theép bing tdm dan FRP di dugc sur
dung rong rai tai Nhat Ban, My, Chéu ‘Au ... va da bit ddu xuét hién & cic nudc Déng Nam A
lan cén Viét Nam. Trong ni dung béo cdo chi dé cép nghién ciru tim hiéu vé phuong phép
méi nay nhim c6 thé ap dung stra chita, gia cb cac cong trinh bé tong cbt thép.

Qua nghién clru ching ta c6 thé nhan thdy & duoc céc uu diém cia phuong phap stra
chira, gla co bang tdm dan FRP & cac mat : vat liéu F RP ¢6 cudng do va do ben rét cao, khéi
luong riéng thap, thi cong dé dang nhanh chéng, it tén nhan céng, khéng cin miy méc dic
biét, cé the thi céng trong diéu kién mit bang chét hep, khéng anh hudng dén xung quanh nén
c6 thé tién hanh thi cong khi cong trinh van tiép tuc hoat dong, khdi lugng gia cb thip, khong
Jam thay ddi kién trc va céng nang ctia cong trinh, dam bao tinh m§ thuat cao, khéng can bao
tri.

Viée nghlen clru cia dé tai cung cap thém théng tin vé vat lieu FRP, céc phwong phap thi
cdng va cac cong thic tinh toan thiét ké stra chira, gia76 cong trinh bé téng cdt thep bang tim
dan FRP. Noi dung de tai dé cap dén v1ec ap dung phuong phdp stra chifa, gia ¢6 cong trinh bé
tong cdt thép bang tdm dén FRP cho tit ca c4c loai cdu kién dam ban, cot.

Viéc 4p dung phat trién phwong phap sira chita, gia ¢ cong trinh bé tong cbt thép bing
taim dan FRP trong diéu kién tai Viét Nam di va dang x4m nhép vio thi trudng xdy dung &
Viét nam nhu sira chita cac dai nude co tir trude nhing nam 1975 hodc nhu duge st dung
trong cong trinh Mé& Linh Point tai TP HCM. Chung toi tln ring phuong phap stra-chira bing
vit liéu FRP s& c6 chd dimg cao khi moi ngudi hiéu rd vé& céc tinh chit wu viét cta phuong
phap nay.
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REPAIRING AND STRENGTHENING REINFORCED CONCRETE
STRUCTURES BY 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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