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Tém tit

Trong viéc sir dung tim soi composite gdc cac bon (Carbon Fiber Reinforced Polymer-CFRP) dé gia cudng két
chu bé tong cbt thép, lyc bam dinh giita tim FRP va bé mit bé tong 1a yéu t& quan trong nhit quyét dinh dén
hi€u qua gia cuong. Noi dung bai bao trinh bay nghién ctru thyc nghiém khao sat anh hudng ctia cuvong do bé
tong dén sy bam dinh gitta tim CFRP va bé mit bé tong. 03 nhom méu bé téng c6 cuong do chiu nén lan luot
bﬁng 20 MPa, 27 MPa, 36 MPa dugc lua chon. Mot moé hinh thi nghiém kéo trugt dugce xay dung cho phép xac
dinh duoc lyc téi han gay pha hoai lién két giita tim CFRP va bé mit bé tong. Dya trén két qua thi nghiém cho
thdy: (1) su pha hoai bé mat lién két phy thudc vao chit luong (cudng do) bé tong. Su pha hoai xay ra vao sdu
16p bé téng & bé mit voi nhém mau cudng do bé tong 20 MPa va 27 MPa, su pha hoai chu yéu xay ra ¢ bé mat
tiép xuc giita tim CFRP va bé tong d6i voi nhém mau co cudng dd 36 MPa; (2) Lyuc bam dinh giita tim CFRP
va bé tong ti 1¢ thuan véi cudong do bé tong. Tuy nhién, khi cuong do bé tong dii 16n thi sy bam dinh giira tim
CFPR va bé tong sé& bi anh hudng badi cuong do cua keo epoxy.

Tur khoa: gia cudng; tAm soi composite; bé tong; bam dinh; thi nghiém kéo truot.

INVESTIGATION ON THE INFLUENCE OF CONCRETE STRENGTH ON THE BOND STRENGTH BE-
TWEEN CFRP SHEETS AND CONCRETE SUBSTRATES

Abstract

In the application of carbon fiber composite sheets (Carbon Fiber Reinforced Polymer-CFRP) to enhance rein-
forced concrete structures, the bond strength between the CFRP sheets and concrete members plays a crucial
role in determining the capacity of the strengthened structures. The paper present an experimental investigation
on the influence of concrete compresive strength on the bonding strength between CFRP sheets and concrete
substrates. Three groups of specimens with concrete compressive strengths of 20 MPa, 27 MPa, and 36 MPa
were prepared. A near-end supported single-shear test was employed to determine the ultimate load that causes
debonding between CFRP sheets and concrete substrates. The experimental results revealed the following: (1)
Debonding failures depends on the quality (compressive strength) of concrete. Two groups of sprecimen with
concrete compressive strengths of 20 MPa and 27 MPa, damage occurs deep into the concrete cover, otherwise,
the specimens with the concrete compressive strength of 36 MPa, damage occurs at the contact surface between
CFRP sheets and concrete substrates; (2) The bonding load between CFRP sheets and concrete substrates is
proportional to the concrete strength. However, when the concrete strength is sufficiently high, the bonding
between the CFRP sheet and the concrete will be influenced by the strength of the epoxy adhesive used.

Keywords: strengthening; composite sheets; concrete; bonding; pull-out test.
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1. Dit van dé

Trong nhiéu thap ki qua, giai phap gia cudng két ciu bé tong cbt thép (BTCT) sir dung tdm soi
composite Carbon Fiber Reinforced Polymer (CFRP) bam dinh ngoai ngay cang dugc ap dung phd
*Tac gia dai dién. Dja chi e-mail: xuanvinhkxd@vinhuni.edu.vn (Vinh, T. X.)
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bién [1, 2]. Giai phap st dung tim CFRP bam dinh ngoai c¢6 nhiéu tinh vu viét hon cac phuong phap
gia cudng truyén thong nhu: khong lam ting tinh tai két cdu, khong 1am thay dbi hinh dang kich thuée
két cAu, thoi gian thi cong nhanh, va chéng dugc cac tic dong an mon tir mdi truong. Hidu qua cla giai
phap nay d3 dugc chimg minh qua nhiéu nghién ctru trude day [3-8]. Nhiéu nghién ciru cho thiy cac
két cdu gia cudng st dung giai phap tam soi CFRP, dang pha hoai do bong tach giira tim CFRP va bé
mit bé tong 12 dang pha huy dién hinh va anh hudng truc tiép dén hiéu qua gia cuong cua két cdu, dic
biét 14 trong gia cuong dim BTCT [9-12]. Do d6, viéc xac dinh chinh x4c cuong d6 bam dinh giita
tam CFRP va bé tong s& giup qué trinh tinh toan thiét ké dam bao tinh k¥ thudt va tinh kinh t& hon.
Chen va Teng [13] da phan loai cac dang pha hoai do bong tach thanh sau dang nhu sau: (1) Pha huy
bé tong bé mit; (2) TAm FRP bj kéo dut; (3) Pha hay 16p keo bam dinh; (4) TAm FRP bi bong tach;
(5) Pha hity bé mit tiép xuc giita bé tong va 16p keo; (6) Pha hity bé mit tiép xuc giita tim FRP va 16p
keo. Mot s6 nghién ctru thyc nghiém vé cuong do bdm dinh gitta tam FRP va bé tong da dugc thuc
hién v6i cac md hinh thi nghiém khac nhau, nhu: thi nghiém kéo trugt mot mat [14—18], thi nghiém
kéo trugt hai mat [19-23], thi nghiém udn c6 hiéu chinh [24, 25].

Tam CFRP thuong duoc vu tién st dung gia cudng khang udn cho két cau BTCT. Hiéu qua gia
cuong khang udn cho két cdu BTCT chiu anh huéng dang ké ctia cudong do bam dinh giita tim CFRP
va bé tong. Viéc xac dinh rd hon cudng do bam dinh giita tim CFRP va bé tong 1a diéu can thiét cho
qué trinh thiét ké. Cho dén nay, mic du da c6 nhiéu mé hinh duoc dé xuat dé xac dinh cudong do bam
dinh gitra tam FRP va bé tong. Tuy nhién, ph?m 16n cac md hinh déu duoc xay dung tir cac bo dir ligu
thi nghiém thu thap dugc va pham vi ap dung kha rong [13, 26-28]. Trong khi do, tng xit bam dinh
ctia tim FRP va bé tong c6 d6 nhay 16n va chiu su anh huong dang ké cua chét lugng 16p bé tong bé
mat.

Trong nghién ctru nay trinh bay két qua khao sat thuc nghiém nham 1am rd anh hudng cia cuong
d6 bé tong dén cudng d6 bam dinh giita tim CFRP va bé tong. Mot mé hinh thi nghiém kéo trugt don
dugc xay dyng. 03 nhom cudng do bé tong, véi cac gia tri cuong dd duoc st dung phd bién trong
thuc té xay dung hién nay, duoc lya chon dé khao sat twong ung véi 09 mau thi nghiém. Két qua thi
nghiém ddng thoi duge so sanh véi mot s6 mé hinh dy bao do mot sb tac gia dé xuat nham danh gia
kha nang va pham vi ap dung cua cac md hinh.

2. MAu thi nghiém va vat liéu ché tao
2.1. Madu thi nghiém

Trong nghién ctru nay, 09 mau hinh ling tru bé tdng c6 kich thude 100x100x400 mm duoc ché
tao. TAm CFRP c6 bé rong (bcrrp) 40 mm, chiéu dai bam dinh cta tim CFRP va mau bé tong (Lcrrp)
150 mm. Mau bé tong sau 28 ngay tudi dugc gia cong lam sach bé mit va quét keo nén, tim CFRP
dugc tim keo epoxy va dan vao mit bé tong dugc gia cong voi chidu dai bam dinh 15 cm. Gia tri
chiéu dai bam dinh nay dugc lira chon 16n hon gia tri quy dinh vé chiéu dai bam dinh dugc néu trong
ACI 440.2R-17 [29]. Chi tiét kich thudc hinh hoc cia mau thi nghiém va quy cach tim CFRP duoc
trinh bay trén Hinh 1. D¢ tranh hién tuong pha hity cuc bd cua bé tong & ving canh (mép) mau, 01
doan khong bam dinh ¢6 chiéu dai 10 mm dugc tao ra bang cach dan 1én bé mit bé tong & viing nay
mot 16p bang dinh méng (Hinh 1). Cac mau bé tong hinh ling tru sau khi dac dugce bao dudng dén
tudi 28 ngay. Sau d6, cac mau nay duoc lam phang, sach ving bé mat lién két véi tim CFRP. TAm
CFRP dugc dan 1én bé mit mau bé tong hinh lang try theo diing quy trinh dén u6t (wet layup) nhu chi
dan trong ACI 440.2R-17 [29] véi cac bude chinh nhu quét 16p keo 16t 1én bé mit mau bé tong, tAm
keo tam CFRP, dan tam CFRP 1én bé mit bé tong, quét 16p keo phu. Sau khi dan tim CFRP, cic miu
dugc bao quan & phong thi nghiém & diéu kién phong thi nghiém 03 ngay dé keo Epoxy kho hoan
toan trudc khi tién hanh thi nghiém.
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Hinh 1. So d6 miu thi nghiém

09 mau thi nghiém dugc chia thanh ba nhom tuong tng véi ba cap d6 bén bé tong khac nhau, mdi
nhém gdom 03 mau, duoc ky hi¢u SaLhWe-d (trong do: S 1a ki hidu cudong do bé tong, L 1a ki higu chiéu
dai bam dinh, W 14 ki hiéu bé rong tim CFRP; a tuong tng véi gia tri cudong do bé tong; b 13 gia tri
chiéu dai bAm dinh cta tim CFRP, ¢ la gia tri bé rong tdm CFRP, d 1 sb thtr ty mau trong mot nhom).
V6i quy dinh nhu trén, cac mau thi nghiém tuong Gmg voi 03 nhom méu bao gdm: S20L15W4-1,2,3;
S27L15W4-1,2,3; S36L15W4-1,2,3.

2.2. Vat liéu ché tao

Trong Béng 1 trinh bay cac cip phdi vat liéu bé tong ché tao miu va cuong do chiu nén cua bé
tong. Cuong do chiu nén cia bé tong dugc xac dinh thong qua thi nghiém nén mot truc 03 mau tru cd
kich thuéc D x H = 15 x 30 cm. V&i mdi cap phoi bé tong, cudng do chiu nén (f7) 1a gid tri trung
binh ctia 03 két qua thi nghiém nén mau sau 28 ngay tuoi.

Bang 1. Thanh phén cip phéi vat liéu ché tao bé tong va cudng do nén & tudi 28 ngay (kg/m>)

Tén Xi ming Cét vang D4 dim Nudce Cuong d6 bé tong
cap phoi PCB40 (kg) (kg) 1x2 (kg) (kg) ' (MPa) Cov
B20 345 656 1260 180 20 0,032
B25 395 625 1220 180 27 0,045
B35 450 610 1210 180 36 0,019

Tam CFRP sir dung trong nghién ctru ndy do haing TORAY (Nhat Ban) san xuét. Céc tinh chit co
hoc cua tim CFRP dugc 1ay theo cong bd ctia nha san xuit va dugc trinh bay trong Bang 2.

Bang 2. Dic trung co hoc ciia tim CFRP

Chiéu day Cuong d6 chiu kéo cuc han M6 dun dan hoi Po6 dan dai cuc han
tcrrp (Mm) fcrrp (MPa) Ecrrp (MPa) £cFrRPmax (%0)
0,167 3400 245000 1,6

3. So d6 thi nghiém

Thi nghiém bam dinh giita tim CFRP va bé mit bé tong dugc bd tri theo so dd kéo trugt don thong
qua mdt co cau thi nghiém dugc xay dung trong nghién ctru nay. Co cau thi nghiém nay cho phép
thuc hién céac thi nghiém kéo truot don, pht hop véi diéu kién ciia phong thi nghiém, dam bao do tin
cdy va dé dang trong viéc thu thap céc sb liéu do ciing nhu quan sat trang thai pha hoai cua lién két
gilra tam CFRP va bé mit bé tong. Hinh 2 trinh bay so dd thi nghiém va b tri dung cu do. Lyc kéo
tac dung 1én tim CFRP theo phuong ngang dugc tao ra thong qua 01 kich thily lyc va tram bom dau.
Tai trong do kich thily lyc tao ra dugc truyén dén thanh CFRP thong qua co cdu truyén tai bao gdm
02 thanh cing, thanh phan luc va bo phan lién két v6i tim CFRP (duogc tao thanh tir 02 ban thép, lién
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két ép mit v6i tim CFRP thong qua cac bu 16ng). Mau bé tong hinh ling tru bi ngin can chuyén vi
ngang thong qua mot gdi twa va hé 02 bu 16ng neo. Tai trong thi nghiém dwoc ting dan dén khi lién
két gitta tim CFRP va bé mit mau bé tong bi pha hoai, tim CFRP bi tudt khoi bé mit bé tong. Gia tri
tai trong tac dung 1én tim CFRP dugc ghi nhan lién tuc trong sudt qua trinh thi nghiém thong qua 01
dung cu do lyc dién tir (load cell) két ndi v6i bod thu thap va xu ly s6 lidu (Data logger).

Kich thiy luc

Khung dinh vi Lerre. Doan khéng bam dinh lem 1 ,0ad Cell

I 1T Géia

Mau ling tru bé tong

Datalogger

(a) So db b tri dung cu do

(b) Hinh anh thyc t& khung thi nghiém

Hinh 2. Khung thi nghiém bam dinh
Céc gié tri luc pha hoai (P™), gi4 tri trung binh ctia cac nhom mau (P ), hé s6 bién dong (COV)
va dang pha huy mau thi nghiém dugc thong k€ chi ti€t trong Bang 3.
Bang 3. Két qua lyc kéo gidi han gitra tim CFRP va bé tong

Tén mau £, (MPa) P (kN) P, (KN) CoV Dang pha hoai
S20L15W4-1 20 10,4 9,7 0,041 BT
S20L15W4-2 20 9,3 BT
S20L15W4-3 20 9,6 BT
S27L15W4-1 27 11,1 12,3 0,098 BT
S27L15W4-2 27 13,5 BT
S27L15W4-3 27 12,3 BT
S36L15W4-1 36 12,7 14,2 0,067 BD
S36L15W4-2 36 14,8 BD
S36L15W4-2 36 15,2 BD

Ghi chi : BT - phé huy bé mit bé tong, BD - pha hity bam dinh giita tim CFPR va bé tong.

Hinh 3 thé hién mdi qua hé giira tai trong pha hoai va cuong do bé tong cua cac mau thi nghiém
bang cac di€m hinh vudng, va duong nét dut thé hién xu hudng gia tri trung binh cia lyc pha hiy &
cac cap do bén bé tong.
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Hinh 3. Biéu d6 quan hé giita Tai trong pha huy va cudng do bé tong
4. Phan tich va danh gia két qua
4.1. Dang phd hodai lién két tam CFRP va bé tong
Hinh 4 trinh bay cac hinh anh pha hiy ciia cic mau thi nghiém. Két qua thi nghiém cho thay su
pha hily ctia cac mau bat dau tai vi tri két thic ctia mau bé tong bam dinh v&i tam CFRP noi c6 su tap

(d) S27L15W4-1 (e) S27L15W4-2 (f) S27L15W4-3
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(2) S36L15W4-1 (h) S36L15W4-2 (i) S36L15W4-3

Hinh 4. Dang pha hty ctia cAc mau thi nghiém

trung tng sut 16n, sau d6 sy pha hiy lan truyén dén cic ving bam dinh tiép theo, khi mau phé hiy
hoan toan kém theo tiéng nd 16n. Vung pha huy tap trung Gng suit c6 dang hinh thang véi chiéu cao
khoang 4 cm gan bang bé rong tim CFRP. Két qua thi nghiém cho thdy su anh hudng cia cuong do
bé tong dén co ché pha hoai lién két bam dinh giita tim CFRP va bé mit bé tong. Cac nhém mau c6
cuong do chiu nén ctia bé tong thap su pha hily xay ra ¢ ving bé tong bé mit tiép giap v6i ving bam
dinh giita tim CFRP va bé tong. Véi nhém mau cé cuong do bé tong 16n nhét sy pha huy xay ra & 16p
keo epoxy. Trong cac hinh anh pha hity ctia cac mau, mau S20L15W4-2 ¢6 mot phan nho dién tich bi
pha hity ¢ 16p keo ma khong bong bé mit bé tong, didu nay c6 thé do chit lugng ddng déu cua keo
nén Epoxy hai thanh phan trong qua trinh pha trén va ché tao mau.

4.2. Anh hwéng cia cuong dé bé téng dén sy bam dinh

Hinh 3 cho thay cudong do bé tong anh hudng dang ké dén Iyc bam dinh cuc han giira tim CFRP
va bé tong. Khi cuong do bé tong tang 1én thi lyc bam dinh cuc han giira tim CFRP va bé tong ciing
tang 1én. Cac nhom mau S20L15W4, S25L15W4, S35L15W4 c6 luc bam dinh cuc han trung binh
tuong Gng khoang 9,7 kN, 12,3 kN, 13,7 kN. Pdi v6i nhdm mau S20L15W4 va S25L15W4, luc bam
dinh cuc han tang lén khoang 27%. Déi v6i nhom mau S25L15W4 va S35L15W4 luc bam dinh cuc
han tang 1én khoang 11%.

Dua trén co s& phan tich dang pha hoai va lyc bam dinh cuc han cua ba nhém mau thi nghiém, c6
thé théy r0 khi cuong do bé tong thép, lyc bam dinh cyc han giira tdm CFRP va bé mit bé tong chiu
anh hudng cta cudng d6 bé tong. Tuy nhién, khi cudng do bé tong du 16n dé khong xay ra pha hoai
vao 16p bé tong bé mit thi lyc bam dinh cyc s& bi anh hudng boi 16p keo dan. Péy 1a diéu can luu y
khi ap dung tim CFRP trong thuc té.

4.3. So sanh bién dang hiéu qua trong tam CFRP theo thuc nghiém voi mot 56 mé hinh du bdo

Nhu da trinh bay & trén, da c6 nhiéu mo hinh dy béo kha ning bam dinh giita tim CFRP va bé mit
bé tong. Cac mo hinh nay déu dugc xay dung duya trén cac s liéu thuc nghiém, hau hét c6 ké dén anh
hudng cia cudng d6 bé tong dén luc bam dinh cuc han va nhu véy, ching c6 khoang 4p dung nhat
dinh. Bén canh do, tir két qua thu dugc trong nghién ctru nay dugce trinh bay & muc 4.1 va 4.2, ¢6 thé
théy, anh hudng cta cuong d6 bé tong dén lyc bam dinh cyuc han can phai dugc xem xét nhung & méot
pham vi nhit dinh, khi cudng d6 bé tong du 16n thi lyc bam dinh cyc han s& duoc quyét dinh boi chat
luong cua 16p keo lién két cling nhu déc tinh cta tim CFRP.
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Dé c6 cai nhin tong quan hon vé cac yéu té anh huong dén luc bam dinh cuc han giita tim CFRP,
cling nhu tinh phu hop cua viéc ap dung mo hinh du bao Iyc bam dinh, 05 mé hinh bam dinh duogc
dé xuit trong [13, 26, 27, 29, 30] dugc Iya chon dé phan tich (Bang 4) va so sanh lyc bam dinh xéac
dinh theo cic mé hinh nay véi két qua thyc nghiém tir nghién ctru nay. Cac mé hinh cua Khalifa va
cs. [26], Adhikary va Mutsuyoshi [27], Iso [30] ¢6 xét dén anh huéng cua cudng do bé tong va thong
s6 hinh hoc, dic trung co 1y ctia tim CFRP. Chen va Teng [13] c6 xét dén dong thoi cta cudng do bé
tong thong sd hinh hoc, dic trung co 1y cta tim CFRP va ti s6 bé rong ciia tim CFRP va bé rong bé
mat bé tong. ACI 440.2R-17 [29] ciing quy dinh giéi han vé bién dang hiéu qua trong tim CFRP dé
tranh sy phé hoai do bong tach giira tim CFRP va bé mat bé tong xuat phat tir vét niit uén giita dam.
Bién dang hiéu qua theo [29] c6 xét dén anh hudng cia cac thong sb twong ty voi mo hinh ctua Chen
va Teng [13].

Bang 4. Mot s6 mé hinh cuong d6 bam dinh giita tim CFRP va bé tong

Tén mo hinh Cong thirc Céc thong s6 anh hudng
Khalifa va c¢s. P, = beprpLty - Bac trung co hoc tam CFRP
r\2/3 A N , CA ,
[26] B 6 I - Chiéu dai bam dinh hi¢u qua
Tu = 102X 10 Ecrreicrre| 13  Cudng do bé tong

L = min (LCFRP§Le _ e6,13—0,581nEchptchp)

Ecrrp, tcrrp (don vi: GPa, mm)

Chen va Teng P, = 0427881\ !bcrrrLe - Cudng do bé tong

[13] Ecrrplcrrp - Pic trung co hoc tim CFRP
L= —\/7 ; - Chiéu dai bam dinh hiéu qua
¢ - Ti s6 bé rong tim CFRP va bé
B, = 2 —bcrre/ bc; rong bé mit bé tong
P 1 + bcrrp/be
1 (Lcrrp 2 Le)
BL= nLcrrp
L L
n— L (Lcrrp < Le)
Adhikary va P, = berrpL(0.25f,77) - Pic trung co hoc tAm CFRP
Mutsuyoshi - Cuong d96 bé tong
[27] - Chiéu dai bam dinh
Iso (JCI 2003) 7, =0,93(f )04, - Pic trung co hoc tim CFRP
[30] P, =7,Lby; L =min(Lcrrp; Le) - Cuong do bé tong
L. = 0,125(Ecprptcrrp)™’ - Chiéu dai bam dinh hiéu qua

ACI 440.2R-17  &ecrrpa = 0,41 Ef—‘ <0,9ecrrpy - Dac trung co hoc tam CFRP
[29] \ nEcrreicrre - Cuomg do bé tong

P, = ecrrraEcrrrbcrrPICFRP

trong do: Py, 7,- 14n luot 1a luc bam dinh cuc han va ung sudt tiép bam dinh gidi han gitra tam CFRP
va bé mat bé tong; berrp, tcrrp, Ecrrp- lan luot la bé rong, chiéu day va mé dun dan hoi cta tAm
CFRP; - hé s6 ké dén anh hudng cua ti 1¢ bé rong tim CFRP va bé rong bé mat bé tong; Br- hé )
ké dén anh huong cua chiéu dai bam dinh; L,- chiéu dai bam dinh hiéu qua cua tim CFRP.

Béng 5 trinh bay két qua so sanh giita cAc mé hinh tinh toan da dé xuét voi két qua trung binh thi
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nghiém ctia 3 mau cho mdi nhom cudng d6 bé tong. Ty sb giira gia tri tinh toan theo mo hinh va két
qua thi nghiém trung binh dugc st dung dé€ so sanh. Hinh 5 trinh bay anh hudng ctia cueong do bé tong
dén lyc bam dinh cyc han ctia tam CFRP va bé mat bé tong cua cac mo hinh khao sat va két qua thi
nghiém.

Bang 5. So sanh két qua thi nghiém véi cic mo hinh 1y thuyét

Nhom mau PX/PY PPy Py /Py PL/Py PyCl Py
S20L15W4 0,62 1,28 1,16 0,77 1,55
S25L15W4 0,59 1,16 1,11 0,69 1,41
S35L15W4 0,61 1,16 1,14 0,68 1,41

Ghi chu: PX,PS PA P! PACL_ gi4 trj luc pha hiy du bao twong ting véi cac md hinh ciia Khalifa va cs. [26], Chen
va Teng [13], Adhikary va Mutsuyoshi [27], Iso [30], ACI 440,2R-17 [29] (xem Bang 4).

Theo Béng 5, luc bam dinh cuc han giita tim CFRP va bé tong ctia ba mo hinh Khalifa va cs. [26],
Chen va Teng [13] va Iso [30] déu khdng ché chiéu dai bam dinh hiéu qua cho gia tri du bao thién vé
an toan cao, v6i két qua du bao thip hon 44% dén 51% két qua thi nghiém. Trong khi d6, mo hinh
ctia Adhikary va Mutsuyoshi [27], va ACI 440.2R-17 [29] khong giéi han vé chiéu dai bam dinh hi¢u
qué cho gié tri du bao sat hon véi két qua thi nghiém, tuy nhién, cac két qua du bao khong thién vé an
toan, voi cac két qua du bao vuot quéa tir 10% dén 26% két qua thi nghiém.

32
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Hinh 5. Anh hudng ctia cuong do bé tong dén cuong d6 bam dinh giita tim CFRP va bé mit bé tong

Mic du cac mé hinh duoc lua chon khao sat & trén déu xét dén anh hudng ctia cuong do bé tong
deén lyc bam bam dinh cyc han gitta tam CFRP va bé mat bé tong. Tuy nhién, mirc d6 anh hudéng cua
hai m6 hinh Adhikary va Mutsuyoshi [27], va ACI 440.2R-17 [29] cao hon cac md hinh con lai va co
xu hudng sat hon vé6i két qua thi nghiém thu duoc (Hinh 5).
5. Két luén

Bai b4o nay trinh bay két qua nghién ctru thuc nghiém vé anh huéng ciia cudng do chiu nén cia
bé tong dén cudong dd bam dinh gitra tim CFRP va bé tong. Tur két qua thyc nghiém thu dugc véi 3
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muc cudong dd chiu nén cua bé tong (20 MPa, 27 MPa, 36 MPa), va so sanh mgi mdt s6 mo hinh dua

bao da dé xuét trudc day, mot sb két luan duoc rat ra nhu sau:

Su pha hity xay ra chi yéu & 16p bé tong bé mit dbi voi bé tong co cuong do thap (20 MPa va
27 MPa), v&i cudng do bé tong cao (36 MPa) sy pha hiy xay ra ¢ 16p keo bam dinh giira tim CFRP
va bé tong.

Véi cuong do bé tong thap, mirc do anh huong cta cuong do bé tong dén cuong do bam dinh 1a
dang ké. Khi su pha huy xay ra & 16p keo Epoxy thi mtrc d6 anh hudng cua bé tong dén cuong do bam
dinh giam xubng.

Vi két qua thi nghiém thu duoc tir nghién ctru, cac mo hinh ctia Adhikary va Mutsuyoshi va Chen
va Teng cho két qua dé du bao cudng d6 bam dinh giita tim CFRP va bé mit bé tong véi sai s6 thap
hon cac mé hinh khéc. Tuy nhién, gia tri du bao cao hon két qua thi nghiém va khéng thién vé an toan.
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