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Abstract. GFRP reinforced concrete beams are more and more popular in the construction
industry due to its non-corrosive behaviors. The needs for shear, flexural and axial
strengthening of GFRP-reinforced concrete structures would come from the demands of the
owner in altering the using functionality of the building. These demands could even happen
during the construction stage. This paper presents the experimental study related to the use of
textile reinforced concrete (TRC) in shear strengthening of GFRP reinforced concrete beams.
Two identical GFRP reinforced concrete beams with an aspect ratio (a/d) of 1,7 and no
stirrups are tested in this study. These are control and shear strengthened beams. The
experimental results show that TRC is effective in enhancing the shear strengths of GFRP
reinforced concrete beams. The experimental shear strengths of strengthened and control
beams are compared with the existing equations from ACI 318-19 and debonding model. The
analytical shear strengths show satisfactory results.

Keywords: GFRP reinforced concrete beam, shear strengthening, textile reinforced concrete,
shear strength.
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Tom tat. Dam bé tong cét GFRP duoc st dung ngay cang phd bién trong thoi gian gan day
do kha nang chbng dn mon cua cbt GFRP. Viéc gia cuong kha ning chiu tai cua loai két cau
nay co thé phai dugc thuc hién ngay trong qua trinh thi cong cua cong trinh do yéu Cau tir viec
thay doi cong nang cua két cAu. Bai bao trinh bay vé két qua thi nghiém gia cuong khang cat
cho dam bé tong cot GFRP dugc gia cudong khang cit bang bé tong cbt ludi dét (TRC). Hai
mau dam bé tdng cot GFRP ¢4 ti s6 nhip chia cho chiéu cao hitu hiéu (a/d) 1a 1,7, khong duoc
bét tri bt dai duoc thi nghiém chiu cit ba diém. Trong hai mau nay, mot mau dam khong
duoc gia cuong phuc vu nhu mau dbi chirng va mau con lai duoc gia cuong hai 16p bé tong
cdt lui dét. Két qua thi nghiém cho thay, bé tong cdt ludi dét dem lai hiéu qua tét trong viéc
gia cuong kha ning khang cét cia dam bé téng c6t GFRP. Két hop tir tiéu chuan ACI 318-19
va md hinh bong tach tir nghién ctu trudc cho két qua tuwong doi chinh xac két qua thuc
nghiém cudng do khang cit cyc dai cua dam bé tong cot GFRP va dam dugc gia cudng bang
lu6i dét TRC.

Tir khoa: dam bé téng cdt GFRP, gia cuong cét, bé tong cbt ludi dét, kha nang khang cit.
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1. PAT VAN PE

Dam bé tong 1a mot cau kién phd bién trong cong trinh xay dung. Viéc nghién ciu vé
dam bé tong dé c6 duoc mot dam ngdy cang tdi vu nhu kha ning chdng lai méi trudong khic
nghiét luon doi hoi sy dau tu, tim toi va nghién ciru khdng ngirng. Mot trong nhiing loai cau
kién diam bé tong dang duoc kha nhiéu nha khoa hoc quan tdm hién nay la dam bé tong cot
GFRP, do c6 tudi tho cao trong nhimg méi truong khac nghiét. Vai trd cua thanh GFRP da
dugc cong ddng nghién ctu cong nhan nhu 14 mot trong nhitng vat liéu thay thé cho thép
trong két ciu bé tong, dic biét 1a két cau dam bé tong.

Ciing gidng nhu cac dam bé tong cot thep, cac dam bé tong cot GFRP sau mét thoi gian
dua vao str dung va khai thac, dam s& xuat hién vét nut véi cac vi tri va dac thu khac nhau.
Dic biét cac vét nut xién do cit xuat hién kha nhiéu tai vi tri g6i lam giam kha ning chiu tai
ciia dam. Ngoai ra do yéu cau sir dung, can thay ddi cong niang sir dung cua két cau, tai trong
vao dam co thé thay dbi. Do d6 viéc sira chira, gia cuong nham hdi phuc va nang cao kha
nang chiu tai trong cua dam bé tdng c6t GFRP 1a diéu can thiét. Trong nhiéu truong hop, viéc
sira chira va gia c6 két cau bé tdng phai dugc thuc hién chi vai nim sau hoan thanh, déi khi
ngay sau do.

Trén thé gioi, dé gia cd kha ning chiu tai cho c4c ciu kién ngudi ta di sir dung phuong
phap gia cd bang tam Fiber-Reinforced Polymer (FRP). Lién két giira bé tong va tim FRP
thdng qua chit két dinh. Chat két dinh dwoc 1am tir nhiéu loai vat liéu khéc nhau (epoxy,
polyester, vinylester). Cuong d6 cua tim phu thudc rat nhiéu vao qua trinh thi cong ciing nhu
loai soi. So véi viéc gia cb bé tong cbt thép truyén thdng, FRP ¢6 nhitng wu diém nhu: cudng
d6 chiu kéo cao, chéng an mon, trong lwong nhe, dé thi cong, tiét dién sau gia cuong hau nhu
khong thay d6i. Tuy nhién bén canh uu diém thi FRP ¢6 mét sé nhuoc diém: khdng chiu dwoc
nhiét do cao; chat lugng phu thudc nhiéu vao qua trinh thi cong; khong &p dung cho truong
hop nhu: méi truong bi tham thau [1]. Trong thoi gian gan day kha nhiéu nghién ciu [2-18]
tap trung st dung bé téng cot luci dét (Textile Reinforced Concrete - TRC) dé khac phuc cac
nhuoc diém cua gia cuong két ciu bang tim FRP.

B6 sung ludi sgi dét

Hoan thién Iop trat tang cwong

Hinh 1. Gia cudng dam bé tdng cét thép bang bétong cbt ludi dét [12,13].
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Ké thira nhimg vu diém va khéc phuc nhuoc diém cua FRP, vt liéu bé tong cot ludi dét
TRC ra doi. Vat liéu bé tdng cét lugi dét thé hien mot sy phat trién twong ddi méi trong linh
vuc gia ¢b va sira chira két cdu. Bé tong cdt ludi dét 1a mot loai vat liéu méi, cau thanh tir hai
thanh phan chinh 13 lui soi dét va bé téng hat min. Ludi soi dét duoc 1am tir nhitng soi nho,
c6 ngudn gbc tir cachbon hodc thuy tinh, duoc dét thanh tim ludi va dat vao bé tong hat min
thay thé thép 1am cét. Thanh phan chinh thir hai caa TRC 1a hdn hop bé tong hat min véi kich
thudc cot ligu thuong nho hon 1 mm dé dam bao dinh bam tot véi ludi si dét (Hinh 1). TRC
c6 thé duoc su dung rat hiéu qua dé tang cudng, stra chita cac két cdu cii, nhat 1a cac két cau
¢6 yéu cau cao vé chdng an mon, hoic st dung trong mdi trudng khic nghiét [2-12].

So véi nghién cau vé gia cuong bang tam FRP, gia cudong dam bé tong cot thép st dung
TRC con kha han ché. Mot s nghién ciu vé viéc sir dung bé tong cbt soi dét dé gia cuong
kha ning chiu tai trong cua dam duoc thuc hién trén thé gioi: Larbi et al. [2], Verbruggen et
al. [3], Tetta et al. [4, 5, 6], Koutas et al. [7], Contanmine et al. [8], Briickner et al. [9] va
Tetta et al. [10,11].

Trong nhitng nim gan day, bé tong cot ludi dét (TRC) da bat dau dugc nghién ctu va
ng dung trong nudc dé stra chita va ting cuong kha ning chiu luc cho két ciu bé téng cot
thép. Nguyén et al. [13,14] da thuc hién cac nghién ctu tir quy mo vat liéu dén két ciu, trong
do, tap trung vao viéc sir dung TRC dé tiang cuong suc khang udn [13] va sac khang cat [14]
cho dam bé tong cbt thép. Ngo et al. [15] sir dung TRC dé gia cudng suc khang nén cho cot
bé téng cot thép. Nguyén et al. [16] di nghién ctu phan tich sy pha hoai choc thung caa ban
bé tong cot thép duoc gia cuong bang TRC. Nam 2018, TRC di duoc st dung lan dau tién &
Viét Nam dé sira chita va tang cuong cho két ciu san bé tong cét thép cho mét cdng trinh nha
xuong cong nghiép tai Vinh Yén, Vinh Phuc [17]. Dol v6i md phong ung xu TRC bang mo
hinh, Nguyen et al. [18] da nghién ctru tng xtr chiu uén caa dam bé tong cbt thép duoc gia
cudng bang bétdng cot lugi dét. M6 hinh phan tir hiru han bang phan mém ABAQUS duoc st
dung dé mé phong su 1am viéc chiu udn cua két cu, co xét dén dic diém lam viéc phi tuyén
cua vat liéu cling nhu hinh hoc. M6 hinh tng xu dinh bam gitra hai I6p vat liéu duoc sir dung
dé md ta chinh xac su 1am viéc cling nhu co ché pha hoai cua két cau dam dugc ting cudng.
Két qua md phong duoc so sanh véi két qua thi nghiém véi muc dich kiém chang sy chinh
x&c caa mo hinh.

Cac nghién ciru nhu trinh bay & trén déu tap trung van dé gia cuong kha nang khang cat
ctia dam bé téng cot thép, hién nay chua mot nghién ctu nao duoc thuc hién ddi voi dam bé
tong c5t GFRP. Do d6 can nhiéu hon nhitng nghién ctu thyc nghiém ciing nhu 1y thuyét tap
trung vao van dé nay dé lam rd tng xir khang cit cua loai két ciu nay. Bai bao trinh bay vé
két qua thi nghiém gia cuong khang cét cho dam bé téng ¢t GFRP dugc gia cudng khang cit
bang bé téng cbt ludi dét (TRC). Hai mau dam bé téng cét GFRP co ti s6 nhip chia cho chiéu
cao hiru hiéu (a/d) 1a 1,7, khong duoc b tri cdt dai dugc thi nghiém chiu cit ba diém. Dam
dugc thi nghiém la dam ngan véi ti s6 (a/d) nho hon 2, theo tiéu chuan thiét ké ACI 318 [19],
cbt dai khong anh huong dén kha ning khang cat cua loai dam nay. Do d6 cac mau dam trong
thi nghiém nay khong dwoc bé tri cbt dai. Trong hai mau nay, mot mau dam khong duoc gia
cuong phuc vu nhu mau ddi chimg va mau con lai duoc gia cuong hai 16p bé tong cbt ludi
dét.
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2. NGHIEN CUU THUC NGHIEM

2.1. MAu thi nghiém va so' dd thi nghiém

Hinh 2. M6 hinh thi nghiém

Thi nghiém theo kiéu uén 3 diém (hinh 2) duoc thuc hién trén hai mau dam. Thi nghiém
duoc thuc hién tai truong dai hoc Giao thong van tai, Ha Noi. Dam véi 2 dau la géi tua don
gian c6 tiét dién la 200mmx300mm, 3 thanh GFRP duodng kinh danh nghia 20mm dugc st
dung cho thanh doc 16p dudi chiu uén, ca hai mau déu khéng cé cot dai. Luc duoc tac dung
tai vi tri gita dam thong qua 1 kich thay luc. Dung cu do luc ciing dwoc dit tai vi tri nay dé
thu thap kha nang chiu tai trong cua dam trong sudt qua trinh thi nghiém. Nhip chiu cit cua
hai mau thi nghiém la 450mm, ti s6 a/d caa miu thi nghiém la 1,7. Cam bién do chuyén vi
(LVDT) duoc dit tai vi tri giira dam dé do chuyén vi cia dam twong @ng véi lyc tic dung vao
dam.

Dam C-17.0 la dam d6i chung, mau con lai, TRC.2-1.7.0 s& duoc b tri gia cuong bang
hai 16p bé tong cbt ludi dét TRC trén toan bo chiéu dai dam. Nghién ciu nay khéng nham
khao sat anh huong caa s 16p TRC. Cac nghién ctru gia cudng TRC cho dam bé tong cét
thép cho thay viéc tang s 16p TRC s& anh huong dén kha nang chiu cat caa dam. Mot sé
nghién ctu cho dam bé tdng cét thép cho thay viéc s dung hai 16p cho két qua t6i wu nhat
[11]. Do @6 nghién cttu nay chon hai Iép TRC dé danh gia hiéu qua cia gia cuong. Hinh 3 va
Bang 1 tom tit kich thuéc ciing nhu phwong phap va sé 16p gia cuong cua cac mau thi
nghiém. Vi tri cam bién dién tro do bién dang trong thanh GFRP duoc thé hién ¢ hinh 4.

Viéc gia cuong dam duoc thyuc hién khi bé tong dat bay ngay tudi. Qua trinh gia cudng
TRC cho dam bé téng duoc thuc hién thdng qua cac budc nhu sau: chuan bi bé mat (s dung
may mai dé mai tao nham, khia rénh, vo tron goc tiét dien dam vai ban kinh cong la 30mm);
tudi am bé mat; trat 16p bé tong hat min dau tién, day 4 mm; dit ludi soi dét vao, miét dé ludi
sgi chim vao bé téng hat min (tlep tuc thém I6p bé tong hat min va luéi soi theo quy trinh nhu
tren) trat 16p bé tdng hat min cudi cing, hoan thién bé mit; bao dudng chéng bay hoi nuéc
bang 16p phu.

Trong qué trinh gia tai cho dam thong qua kich thay luc, cac di liéu tir dung cu do luc,
cam bién chuyén vi va cam bién dién trg s& duoc thu thap. Vét nit ciing duoc quan sat trong
qua trinh gia tai. Néu vét nut xuat hién, qua trinh gia tai s& tam ding dé v& vét nat dugc hinh
thanh va tai trong tai thoi diém vét nat xuat hién. Qua trinh gia tai s& két thic khi tai trong
trong dam giam.
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Hinh 4. Vi tri cam bién dién tr& do bién dang trong thanh GFRP (mm).

2.2. Vat liéu
Cudng d6 vat liéu bé tong cia cac mau tai ngay thi nghiém duogc bao cao trong Bang 1.
Bang 2 trinh bay cac dac trung vat liéu caa thanh GFRP thong qua thi nghiém vat liéu dung

trong mau thi nghiém.
Bang 1 Tom tit kich thudc cac mau thi nghiém

x f a b ad Thép  Thép L Vi Vs

Mau™ vpa) (mm) (mm) doc dai GOy (k)

C-1.7.0 35,6 450 300 1,70 3920 Khéng bbichang 1436 72,3
TlR;:bz' 353 450 330 1,70 3¢20  Khong 2 16p TRC - -

Trong d6 ' 1a cuong do chiu nén cua bé tong tai ngay thi nghiém mau dam, a la nhip
chiu cat caa dam, b la chiéu rong cua qam, d la chiéu cao hiru hiéu cua dém‘, V. la luc cat cuc
dai tinh theo mé men khang uon cia dam va Vy, la kha nang khang cat caa dam.

Bang 2 Pac trung vat liéu caa thanh GFRP

. EF ffu Af,bar
Loal (GPa)  (MPa)  (mm?)
16 484 10413 1650
FRP
G $20 496 10258 2404
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Trong d6 Er la mo6 dun dan hoi cua thanh GFRP, fr, la kha nang chiu kéo cyc dai cua
thanh GFRP va Agpar la dién tich tiét dién cta thanh GFRP.,
Bang 3 va hinh 5 md ta dic trung vat liéu théng qua thi nghiém vat liéu cua cbt ludi soi
trong bé tong ct ludi soi sir dung dé gia cudong kha ning khang cit cua dam bé téng.
Bang 3 Cac dic trung ctia vat liéu cua bé tong cbt ludi dét

Es f, A Trong Cuong do
Loai y o lrgng chiu nén
(GPa) (MPa) (mm?4/m) (glem?) (MPa)

Luwéi dét  SITgrid200KE 125,0 1890 105,67 2,68 -

Xi mang PC40 - - - - 52,2
Trong d6 Er 13 md dun dan hdi cua ludi dét, fr 1a kha ning chiu kéo cuc dai caa ludi dét
va Aroving la dién tich cta ludi dét tinh theo mét dai.

S l2mm 17 5 mme
> <>

Hinh 5. Hinh anh ¢t luéi dét SITgrid200KE sir dung trong gia cudng.
3. KET QUA THIi NGHIEM

3.1. Quan h¢ tai trong — d¢ vong

Hinh 6 thé hién quan hé giira tai trong va d6 vong tai gitta dam ciia cac mau thi nghiém.
Két qua thi nghiém cho thay hiéu qua cua I6p gia cudng bang bé téng cbt ludi dét. Kha ning
khang cat ciia mau dugc gia cudng cao hon mau dbi chimg. Mau dbi chimg cé kha ning
khang cat la 222,5 kN, trong khi d6 mau gia cudng dat duoc kha ning khang cat 1a 296,6kN
tang 33,3% so voi mau ddi chimng.

300 B
- - ‘
e |
) .
250 —_—C-1.7-0 - |
-" '
200 | == TTRC2LTO | -
g /
L © 7 150 kKN I
150 ,
: // of 121 kN
b L/
e / 80°KN
= N A . S I
. 4 64-1N
I/
0
0 3 ) 9

bo vong (mm)
Hinh 6. Quan hé tai trong - do vdng cia cac mau thi nghiém.
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Duya vao mdi quan hé tai trong va do vong, c6 thé thiy do ciing cua mau duogc gia cuong
khang cét ciing duoc cai thién so véi mau déi ching. Do ciing cua hai mau tai tai trong 70%
tai trong pha hoai lan luot 1a 43,3 kN/mm cho mau khong gia cuong va 45,1 kN/mm cho mau
gia cuong. Tuy nhién d6 vong tai tai trong pha hoai cia hai mau la twong duwong nhau.

3.2. Hinh thai pha hoai

Hinh 7 thé hién hinh anh pha hoai caa hai mau dam thi nghiém. Ca hai mau dam déu bj
pha hoai it ddc trung ciia dam c¢6 nhip nhé vai ti s6 nhip chia cho chiéu cao hiru hi¢u nho
hon 2. Thanh chbng Xién beé tong tur diém dat luc dén gdi bi pha hoai nén v& trong ca hai mau
thi nghiém. So véi mau khong gia cuong, mau ¢o gia cudong co goc xién cua thanh chéng nho
hon, viéc bé tri 16p gia cudng da giup phan bé lai noi luc cua dam Dam dugc gia cuong s&
truyen lyc thdng qua ¢ hai co ciu: co cdu thanh chéng va co cdu chbng giang thay vi mot co
cau truyén luc théng qua thanh chéng nhu mau khong gia cudng.

Vét nit do mo men xuat hién trong mau déi chimg khi tai trong dat 64 kN, trong khi mau
gia cuong vet nut nay xuat hién kh’i tai trong dat 80 IgN. Vét m’rt~xién xuat hién trong mau doi
chung khi tai trong dat 121 kN. Vet nut teong tu xuat hién & mau gia cuong khi tai trong dat
150 kN.

oL -
7m £ L |
"F‘“ C-1.7-0

25 | il ey —=

lR( 217—0.‘

W= =75l e Wi wi W N

(b) Mau gia cudng
Hinh 7. Hinh anh phéa hoai mau dam thi nghiém.

3.3. Bién dang cia thanh GFRP

Hinh 8 thé hién méi quan hé gitra tai trong va bién dang trong thanh doc GFRP. Khi tai
trong nho hon mé men nit, bién dang trong thanh GFRP hau nhu rat nho. Bién dang trong
thanh GFRP trong ca hai mau thi nghiém ting nhanh khi vét nit xuat hién. Trong ca hai mau
thi nghiém, bién dang trong thanh GFRP van nho hon bién dang pha hoai cua thanh GFRP.
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Diéu nay chiing to pha hoai trong mau thi nghiém khong phai do pha hoai trong thanh GFRP.
Két qua nay kha phu hop véi hinh thai pha hoai quan sat dwgc ¢ muc 3.2. So sanh giira hai
mau thi nghiém, tai cung muc tai trong mau khéng gia cudng ¢ bién dang trong thanh doc
GFRP cao hon miu gia cudng. Diéu nay co thé giai thich do mot phan lyc doc duogc truyén
qua 16p gia cudng ¢ mit dudi caa dam. Mic di dam dugc gia cudng khang Cat nhung do
phuong phap U-wrapping duoc str dung nén I6p gia cuong ¢ mat dudi cua dam van déng gop
vao kha niang chéng md men cua dam.

350

o
=y
=]
\
e e aj—

Pa C1.7-0
P - == TRC.2-1.7-0

100 :
—-— d/ Mﬂ

50?"’ : '
|

0 3 6 9 12 15 18 21
Bién dang trong thanh GFRP(x10-?)

Hinh 8. Bién dang trong thanh GFRP thu duoc tir cam bién dién tro.
4. KHA NANG KHANG CAT CUA MAU DAM THi NGHIEM

Hién nay chwa mot tiéu chuan thiét ké nao dé cap dén kha ning khang cit cua dam bé
tong cdt GFRP gia cuong biang TRC. Kha nang khang cit nay duoc dong gop boi bé tong, cot
dai va lop gia cuong TRC. Trong phan nay cac céng thic trong cac tiéu chuan hién hanh s&
dugc ket hop véi cac dé xuét trong cac nghién ctu truge dé khao sat kha nang khang cét cua
cac mau dam thi nghiém. Doi véi kha nang khang cit dong gop boi bé téng, tiéu chuan ACI
318-19 [19] s& duogc sir dung. Pong gop cua lop gia cuong TRC vao kha ning khang cat cua
dam s& duoc tinh toan thdng qua md hinh bong tach ciia Chen va Teng [20].

4.1. Kha ning khang cit caa dam bé tong c6t GFRP thong qua tiéu chuan ACI 318-19
[18]
~ Cho dam nhip ngén vai ti s6 nhip chia cho chiéu cao hitu hiéu (a/d) nhé hon 2, thanh
chong xién s& hinh thanh tir diém dat luc den goi nhu hinh 9. Tiéu chuan ACI 318-19 [19]
kien nghi st dung kh’é nang chiu nén hitu hiéu cua bé tong duoc su dung dé tinh kha nang
chiu lyc cua thanh chong nhu sau:
feu = VI (1)
Trong d6 hé s6 v = 0,85p.

~ Tiéu chuan ACI 318-19 [19] sir dung hé s6 giam kha ndng chiu nén cua bé tong Bs tr 0,4
den 1,0, tuy thudc vao loai thanh nén va chi tiet thep. Hé so nay sé duoc su dung trong phan
nay dé tinh kha nang chiu tai caa dam bé téng trong thi nghiém véi ti s6 a/d nho hon 2.
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Than
Thanh giang

ol as0 | 4s0  J1s0
1200
Hinh 9. Thanh chdng xién cho dam bé tdng nhip ngan (mm)

4.2. Kha niing khang cat cia 16p bé tdng cét lwéi dét TRC thong qua md hinh bong tach
cua Chen va Teng [20]

~ Cho truong hop 16p gia cudng theo phuong 90° d9, khd nang khang cit cua 16p bé tong
cot ludgi dét TRC:

_ Zn tfwfffedf”
VF Sf tané@ (2)

Trong d6 n la sb 16p, tr 1a d6 day cua I6p ludi dét TRC, we la do rong cua cac tam, st is
khoang cach giira cac tam ; va ds, fre 12 chiéu cao hitu hiéu, 6 1a goc nghién vét nut (duoc gia
st bang goc nghién caa thanh chéng trong hinh 9) va ung suat trong tim ludi dét. Trong do,
fte duoc tinh nhu sau:

fre = min(0.004E¢, freq) (3)
Theo mé hinh bong tach cua Chen va Teng [19]
ffed = foj-"ed.max (4)
Trong do :
1-2 a>1
A
Df = 2 l—cos(n?ﬂ} 1<1 (5)
Lmﬂ)\'
A== (6)

Trong d6 Lmax dugc tinh bang d., Er 1a mé dun dan hdi cua I6p gia cuong.

Ept
L= [ )
\|f5
[
Er |fc
ffed.max = 0-42718}"181 t} (8)
B, = Z—WE,HI[:SESI'H,&’) )
w 1+wy f(spsing)
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B =

1 A=1
{ (10)

sin(?) A< 1

Trong d6 B la phuong cua l6p gia cuong.
Bang 4 So sanh kha nang khang cat giira thuc nghiém va tiéu chuan thiét ké

x Pexp Pstrut Ptrc Pana
Mau (kN) (kN) (kN) (kN) Pana/Pexp
C-17.0 2225 246.,6 i 246.6 111
TRC.2-170 2966 246.6 100,8 347.4 117

Trong d6 Pexp la lyc tac dung Ion nhét thu thap tir thi nghiém, Pstut la kha néng chiu tai
cua dam thong qua co cau thanh chong, Prre la kha nang chiu tai cia dam thong qua 16p gia
cuong TRC va Pana la tong kha nang chiu tai cia dam thong qua mo hinh tinh toan.

Pbi v6i mau dam khong gia cudong C-1.7.0, két qua dy doan sir dung md hinh thanh
chéng tir tiéu chuan ACI 318-19 [19] cho két qua cao hon thi nghiém. Nhu d3 biét tiéu chuan
ACI 318-19 [19] la danh cho két cau bé téng cét thép, trong khi mau thi nghiém la dam bé
téng cdt GFRP. So vé6i thanh GFRP mé dun dan hdi caa thép 1a 16n hon nhiéu. Didu nay dan
dén bién dang trong thanh giang GFRP Ia 16n hon nhiéu so véi thanh giang la thép. Chinh
bién dang I6n hon nay lam giam kha ning chiu tai ciia thanh chdng trong md hinh. Piéu nay
giai thich két qua dy doan cao hon két qua thuc nghiém.

Két qua so sanh nhu bang 4 cho thdy, viéc két hop tir tiéu chuan ACI 318-19 [19] va md
hinh bong tach cua Chen va Teng [20] cho ket qua twong doi chinh xac ket qua thuc nghiém
cuong do khang cat cuc dai cua dam bétdng cot GFRP va dam duogc gia cuong bang ludi dét
TRC.

5. KET LUAN

Nhu d3 biét két cdu bé tong cot GFRP ngay cang dugc quan tam sir dung do tudi tho cao
ctia vat liéu FRP va kha nang chiu tai trong nhiing méi truong khac nghiét nhu méi truong
ven bién. Viéc ngay cang nhiéu két cdu bé tong cét GFRP duoc st dung dan dén ngay cang
nhiéu nhu cau gia cuong loai két cau nay do nhiéu ly do khac nhau. Do d6, viéc nghién ctu
g xir cua dam bé tdng cét GFRP ¢6 gia cuong khang cit bang bé tong cbt luéi dét TRC la
v cuing can thiét va cap bach.

Két qua thi nghiém trong nghién ciru nay budc dau cho thay hiéu qua cua viéc sir dung bé
téng cot ludi dét TRC trong viée ting cudng kha nang khang cit cho dam bé tdng c6t GFRP.
Mau dbi ching c6 kha nang khang cat 1a 222,5 kN, trong khi d¢6 mau gia cuong dat duoc kha
ning khang cit la 296,6kN ting 33,3% so véi mau déi chung.

Cé hai mau dam déu bi pha hoai cat dic trung ciia dam co nhip nho véi ti s6 nhip chia
cho chiéu cao hitu hiéu nho hon 2. Thanh chdng xién bé tong tir diém dat luc dén gdi bi pha
hoai nén v trong ca 2 mau thi nghiém.

Két hop tir tiéu chuan ACI 318-19 [19] va mé hinh bong tach caa Chen va Teng [20] cho
két qua twong d6i chinh xac két qua thuc nghiém cudng do khang cat cuc dai ciia dam bé tong
cbt GFRP va dam duoc gia cuong bang lugi dét TRC.
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