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Tac dong cua he neo dang U 
den hieu qua gia cu-ong uon cua tam CFRP 
trong dam be tong cang sau chju anh huong bai tai lap 

I T5.DANG0ANGTUNG;ThS.TRANTHANH DUONG; PGS.TS. N G U Y I N MINH LONG 
Trudng Dgi hpc Bdch khoa - Dai hpc Quae gia TP. Ho Chi Minh 

TOM TAT: Bai bao khao sat thyc nghiem anh 
hudng cCia he neo dang U den hieu qu i gia cuong 
uon cCia tam CFRP va dng xd cua dam be tong 
cSng sau (UPC) dupc gia cuong bang tam CFRP 
ch|u ^nh hudng bdi t i i trong Igp Chuong trinh thpe 
nghiem bao gom 4 dam UPC tiet dien T kich thudc 
Idn dupc gia cuong b^ng tam CFRP khong co hole 
CO he neo dang U lam tu tam sol CFRP voi dien tich 
neo va vung bo tri khac nhau. Ket qu^ thi nghiem 
cho thay, he neo han che duoc su bong tach sdm 
va giup tang manh bien dang I6n nhat cua tam 
CFRP khang uon, do do lam tang kha nang chiu 
luc va tinh d^o dam UPC gia cudng Viec tang dien 
tich neo khong ^nh hudng den kh^ nang chiu luc 
cua dam Tuy nhien, each bo tri neo cd inh huong 
dang ke den Ong xd cCia dam Ngoai ra, chieu cao 
cua d^i neo U toi thieu nen bang 0.5 lan chieu cao 
cCia tiet dien dam de d i m bao su lam vigc hieu qua 
cOa he neo. 

TL ; KHOA: He neo d^ng U, tam CFRP, dam be 
tong cSng sau, cap khong bam dinh, ung xd tTnh 
sau khi chiu tai trong lap. 

ABSTRACT: This paper investigates the effect 
of U-wrap anchorage made of CFRP sheets 
(U-wraps) on the flexural strengthening efficiency 
of longitudinal CFRP sheets and the monotonic 
behaviour of CFRP-strengfhened unbonded post-
tensioned concrete (UPC) beams after being 
subjected to repeated loading Experimental 
program was composed of four large-scale UPC 
beams with T-section strengthened with the varied 
number of CFRP sheet layers and without/with 
U-wraps having various arrangement zones and 
anchorage areas Experimental test results have 
shown that U-wraps evidently prevented premature 
debonding of CFRP sheets and significantly 
increased the maximum CFRP sheet strain, hence, 
raised the bearing capacity and the ductility of 
the beams The increase of anchorage areas had 
a negligible effect on the bearing capacity of the 

beams; however, the arrangement of U-wraps 
noticeably influenced the beam's behaviour 
Furthermore, the height of U-wrap anchorage from 
the bottom of beams should be at least 0,5 times 
of the height of beams to ensure the successful 
effect of U-wraps-

KEYWORDS. U-wrap anchorage, CFRP sheets, 
post-tensioned concrete beams, unbonded 
tendons, post-repeated monotonic behaviour. 

I .OATVANOi 
Rat nhieu nghien edu tren dam be tdng dng suat 

trUde (Di Ludovico etal. 2010; Nguyen-Minh et al, 2018) 
chi ra rang, he neo giup han che hieu qua sU bdc tach 
sdm cua tam gia cUdng FRP, cai thien dang ke dng xd 
deo cda dam gia eudng bang vat lieu nay, tang hieu qua 
sddungcua tam tddd lam tang dang ke kha nang ehm 
lUc eua dam. Mae du vay, sLf lam viec cua he neo nhU 
the nao, sU phan bo bien dang eua tdng neo (chang 
han neo dang dat U) trong he neo ra sao van ehua duac 
trinh bay tudng minh va vi vay chL/a the toi au hda duoc 
viec thiet ke he neo. Oae biet eho den nay, anh hudng 
cua he neo U den dng xd udn eua dam be tdng eang 
sau dung cap khdng bam dinh (UPC) van chaa daoc 
lam rd. Dieu nay cho thay rat can ed eae nghien edu ve 
he neo U, cu the eho tradng hop dam UPC, lam co sd 
eho viee dUa ra cac ehi dan thiet ke he neo phu hop cho 
loai eau kien nay. 

Nghien cdu nay phan tich thi/e nghiem tae dpng 
eda he neo U den hieu qua gia cadng khang uon eua tam 
CFRP va dng xd tinh eua dam UPC tiet dien T daoc gia 
cadng bang tam CFRP ehiu anh hudng bdi tai trong lap. 
Muc tieu chinh cua eua bai bao gom: (1) Phan tieh anh 
hudng eua he neo U vdi dien tich va vung bd tri neo khac 
nhau den dng xdva kha nang khang udn cua dam UPC 
gia cudng; (2) khao sat sa phan bo bien dang eua he neo 
U vdi dien tfeh va vung bo tri khac nhau; (3) phan tieh 
anh hudng eua he neo U den bien dang cua tam CFRP gia 
cadng uon trong dam UPC. 
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2. CHUONGTRiNH THI NGHIEM 
2.1. Thi^t ke dam thi nghiem 
Thdng so vat lieu va tong hop cac thdng sd thi nghiem 

daoc the hien trong Bdng 2.1 va 2.2. Be tdng thUOng pham 
ddOc sd dung trong nghien edu nay vdi cadng do chiu 
nen mau lap phaong la f.^^^= 48.4MPa. Chaong trinh thi 
nghiem bao gom 4 dam UPC tiet dienTgia cadng bon tdp 
CFRP khang uon ed ty le 1/2 theo kieh thadc thUe (Hinh 
2.1), trong do ed mdt dam khong neo daoe xem la dam 
ddi ehdng (dam C4) va ba dam ed he neo U lam bang 
vat lieu CFRP kieu AN2, AN3r1 va AN5 (dam C4-AN2, C4-
AN3r1 va C4-AN5, Hinh 2.2). Bong tach cua tam FRP cd the 
duoc phan thanh hai dang chinh (Teng et al, 2003): Bong 
tach d cudi tam va bong tach do vet ndt xuat hien trong 
nhjp dam (bong tach do vet ndt). De ban che bong tach, 
he neo U daoc sd dung trong nghien cdu nay, trong do he 
neo AN2 duac bd tri trong nhip cat d hai dau dam nham 
han che bong tach d cudi tam va ngan chan sa lan truyen 
ve phia hat dau dam cua bong tach do vet ndt; he neo 
AN3rl daoe bd tri tuong tU nha AN2, tuy nhien daoc bd 
tri trong toan nhjp cat vdi hy vpng la han ehe sa bong tach 
hieu qua hon. He neo AN5 daoc bd tri trong toan nhip 
udn va mot phan d nhip cat nham ngan ehan ea hai dang 
bong tach nay (Hinh 2.2). He neo AN2, AN3r1 va AN5 cd 
dien tieh neo mpt ben dam lan lUOt la 199mm^ 332mm' 
va 332mm^ taong dng 78%, 130%va 130% dien tich neo 
yiu eau theo ACI 440.2R-17 (2017). 

Bing 2.1. Thong sdeohpc cda vat lieu thinghiem 
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Bing 2.2. Tong hpp cic thong sdthinghiim 
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Hinh 2.1: Chi tiet cau tao eda dam thinghiem 

b) - Cau hinh gia cudng va so d6 bo tri cam bien cho neo AN3rl 
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Hinh 2.2: Sado thinghiim 

2.2. Bo tri va quy trinh thi nghiem 
Cac dam duoc thi nghiem theo so do dam don gian 

ehiu udn bon diem vdi bien dang eua cap, tam CFRP, cdt 
thep, be tdng va he neo U duac ghi nhan bang eSm bien 
dien trd (SG), trong khi chuyen vi dam dUOc xac djnh qua 5 
chuyen vj ke dien td (LVDT) (Hinh 2.2). Thi nghiem lan laot 
daoc tien hanh thdng qua ba pha lien tiep nhu sau: 

(1) Pha 1 - Cae dam chiu tai trong lap dang hinh sin 
(tan so la 2 Hz) trong 500 ngan ehu ky cd bien dp tSi khdng 
ddi vdi can tren cua tai lap la 45 kN taong dng 98% tai 
trpng gay ndt {PJ trong dam khong gia cadng ed cung 
cau hinh trong thi nghiem eua Nguyen-Minh et al. (2018) 
va can dudi eua tai lap la 8 kN dng vdt tTnh t^i cda cac 
Idp hoan thien. Cac dam duac thi nghiem bang he thdng 
MTS dynamic testing system. Mue dieh la khao sat dng XLf 
lap eua dam trong dieu kien lam viec binh thadng. 

(ii) Pha 2 - Sau Pha 1, eae dam tiep tuc ehiu tcii trpng 
lap qua 128 ngan chu ky, tuy nhien vdt can tren cua t^i lap 
Idn hon, 76 kN, taong dng 1.65P ,̂va bang vdi cap tSi gay 
ra do vdng gidi han (i./250 = 22'4mm) theo EC 2 (2004) 
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t r o n g d a m k h d n g g ia c a d n g c d c u n g cau h i n h t r o n g t h i 

n g h i e m cua N g u y e n - M i n h e t al . (2018). Can d a d i cua t a i 

lap t r o n g p h a nay d u o e g i d n g u y e n {8 kN). M u e t i e u cua 

pha nay la k h a o sat ^ n h h u d n g cCta he neo U t r o n g t r U d n g 

hop d a m l a m vi&c t r o n g d i e u k ien eh iu ta i t r o n g lap ed g ia 

t r i can t r e n cua tSi l ap d a v u o t qua d a n g ke ta i gay nUt va 

bang vd i ta i t r o n g g i d i h a n s d d u n g . 

(ill) Pha 3 - Sau Pha 2, cac d a m d a o e g ia ta i t i n h eho 

den kh i pha hoa i . M u e t i e u la k h i o sat a n h h u d n g cua he 

neo U d ^ n d n g xCft inh sau lap cCta cac d a m UPC gia eUdng, 

3 . KET Q U A T H i N G H l l M V A B I N H L U A N 

3 . 1 . Gia i d o a n chju tSi t r p n g lap 

T d c a c ke t q u i g h i n h a n t r o n g sud t qua t r i n h eh iu ta i 

t r png lap cda cac d a m t h i n g h i e m c h o t h a y he n e o U hau 

nha k h d n g cinh h u d n g d a n g ke d e n d n g x d eua eae d a m 

UPC d d d c g ia eUdng b a n g t a m CFRP t r o n g sud t qua t r i n h 

ch iu ta i lap. 

Bing 3.1. Tong hpp ket qui thinghiem 
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Hinh 3.1: Dang pha hoai eda eie dam 
6giai doan thinghiim tTnh sau lip 

3 .2 . A n h h u d n g cua he n e o U d e n lirng xi!lrtTnh cda 

d a m UPC g ia cUdng chju Snh h U d n g b d i ta i t r o n g lap 

3.2.1. Anh hudng den dgng phd hoai cua dam 

Sau giai doan lap, eae dam duoc cho thdt i t dOn dieu 

eho den khi pha hoai vdi dang pha hoai duoc the hien d 

Hinh 3.1. Dam gia cUdng khdng neo (dam C4) bj pha hoai 

do udn vdi t i m CFRP bt bong tach, sU bong tach nay bat 

dau tai vi tr i gan diem dat lUe do sU md rpng qua mde eua 

vet nut uon tai day va sau dd lan truyen hudng ve hai got 

tUa cua dam. 

Cac d i m co neo co hinh thai vet ndt, kieu ph i hoai 

phde tap hOn va bi cht phdi manh bdt kieu neo. Trong 

do, hai dam C4-AN2 va C4-AN5 bj pha hoai do vet ndt 

udn-elt ket hop (Hinh 3. lb vd d) va dam C4-AN3rl bi pha 

hoai udn (Hinh 3. lc).Ta\ thdi diem pha hoai, cap trong elc 

dam bj chly theo sau la be tdng bi nen vd va tam CFRP 

hoac bj bong t ich gay ra ddt/bong tach neo (dam C4-

AN2 va C4-AN5), hoae bj bong taeh/dut lam eho hai d l i 

neo dau tien d moi ben dam gan vdi diem dat lUc bi ddt 

(dam C4-AN3r1), d dam C4-AN2 va C4-AN5, ben eanh cac 

vet ndt udn da hinh thanh trong giai doan lap trude day, 

vet ndt xien 45° (so vdi true dam) hinh thanh gan diem 

dat tai trong nhjp cat ket hop vdt vet ndt udn Idn da ed 

san gan vdi diem dat t l i lam eae dam bj pha hoai. Kieu 

pha hoai cua hai dam nay ed tinh gidn cao va dot ngdt. 

Dang bong tieh eua tam CFRP trong hat dam nay khic 

vdi dam khdng neo, tam CFRP chi bi bong tach mot phan 

do he neo da ngan ehan va lam dUng lai qu i trinh bong 

t ieh (Hinh 3.1). Khae vdl neo AN2, he neo AN3r1 duac bd 

tri tren toan nhjp cat nen giup tang kha nang khing eat 

cho vung gan diem dat t l i , giup dam tr inh dUOc kieu pha 

hoai udn-eat nhU d dam C4-AN2 va chuyen qua pha hoai 

udn. Dang pha hoai nay tt gidn hon va it gay ha hdng eho 

tiet dien be tdng hon (Hinh 3.1). Phat hien nay cho thay, 

viec bd tri he neo day du trong vung nhjp e^t mpt mat 

giup ban ehe hieu qu i sU bong tach sdm eua tam CFRP, 

mat khae edn giup ngan chan eie vet ndt xien, lam eho 

Ung xd cua dam trd nen mem deo hon va cd the dat duoe 

dang pha hoai mong mudn (kieu ph i hoai ddt tam). 

3.2.2. Anh hudng den khd ndng ehiu lUc vd bien dqng 

cua ddm 

i Jng x d cua eae d a m g ia cUdng cd t h e dupe ehia ra 

l a m hai g ia i d o a n c h i n h (Hinh 3.2): Giat d o a n (a) - t rUdc 

cap ta i l am lam d n g x d ph i t u y e n cua d a m t r d nen rd rang, 

=0.6P^, vd i P^ la cap ta i Idn nha t eua d a m t h i n g h i e m va 

gia i d o a n (b) - t d cap t l i 0.6P^ d e n cap ta i Idn n h a t cua 

d a m . T rong g ia i d o a n (a), cac d a m ed va k h d n g neo d n g 

x d t u o n g dd i g i o n g nhau , d ieu nay cho t h a y la he neo U 

chaa lam v iee nh ieu t r o n g giai d o a n nay. Gtai d o a n (b), 

kh i d n g x d ph i t u y e n t r o n g d a m t r d nen rd rang, d n g suat 

keo t r o n g t a m CFRP k h i n g u d n luc nay rat Idn va vet n d t 

t r o n g d a m c u n g p h a t t r i en d a n g ke ve so lUOng, be r d n g 

va eh ieu cao, d ieu nay lam eho t a m CFRP b o n g tach n h u 

d t r a d n g h o p d a m gia c u d n g k h d n g neo (C4). 6 gtai d o a n 

nay, he neo ba t d a u pha t h u y tac d u n g , lam c h a m va han 

ehe sU b o n g tach ci ja t a m CFRP va d o d o lam t a n g kha 

n a n g ch ju lac eda eae d a m g ia c u d n g vd i he neo dUOc 

b o t r i d hat d a u d a m (C4-AN2 va C 4 - A N 3 r l ) len k h o a n g 

8 % so vd i d a m k h d n g neo (Bdng 3.1). Viec t a n g d i e n t i ch 

eua he neo (d ien t ieh eua he neo AN3r1 Idn h o n 6 7 % so 

vd i AN2) k h d n g a n h d e n kha n a n g k h a n g u d n cua d a m . 

He neo AN5 h a u n h U k h d n g l a m t a n g h ieu q u a g ia c u d n g 

eda t a m CFRP so vd i t r u d n g h o p d a m k h d n g neo (Bdng 

3.1), mae diJ la t o n g d i e n t ieh b d t r i cilia he n e o nay Idn 

h o n 6 7 % so vdt he neo AN2. N h u d a b i n h l uan t r o n g p h a n 

t r ade , he neo nay lam d a m xua t h ien s d m vet n d t x ien 

t r o n g n h j p eat d v u n g g a n vd l d i e m d a t lUe. H i n h t ha i p h a 

hoa i d o vet n d t udn-ea t ke t h o p da l a m d a m y e u d i (Hinh 

3.2) va l a m g i a m kha n a n g chjU u o n cua d a m . Do d o , d a n g 

b o t r i he neo m d t each l ien t uc va dac b ie t d t r o n g n h i p 

cat g a n d i e m dat ta i la m o t he n e o nen dUOe Sua c h o n d o 
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giup ngan ehan elc vet nut xien hinh thanh sdm va giup 
tang kha nang khing uon cua dam duac tdt hon. 

He neo han che sU bong tach sdm va dot ngdt eua 
tam CFRP va do do giup tang kha nang bien dang eua 
dam gia cudng eung nha giup cho dam cd neo dng xd 
deo hon so vdi dam khong neo. Cu the, chuyen vi cudi 
cung eua eae dam gia eUdng ed neo (C4-AN2, C4-AN3r1 
va C4-AN5) tang lan luot 48%, 58% va 42% so vdi khi 
khdng ddng he neo (Bdng 3.1). 
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Hinh 3.4: Phan bo bien dang cua neo U dpe 
Oieo ehieu cao dam dien hinh 

a) 

<rTinnD.nn 

Hi neo 

* i . 

iJllll|i|F 

W2cu dam C4-AN2 

' ^^ ' . l l L l J onnaniia.^ 

c) - Hi neo AN5 c6a dam C4-AN5 
Hinh 3.5: Phan bdbien dang dien hinh trong hi neo U (the hien 

& 1/2 dam) 

Ghi chu: x - Vj tr i cua elm bien neo U tinh td true ddi 
xdng eija dam; d - Chieu cao lam viee cua tiet di^n dam, 
= 330mm. 

3.2.3. Anh hudng den dng xdndt cua dam 

& cle cap tat trong nhd (<0.45PJ, dng xd ndt trong 
elc dam taong ddi gidng nhau (Hinh 3.3). Sau cap t l i nay, 
he neo bat dau ed sy anh hudng rd den Ung xd ndt cCia 
eae dam. Be rdng vet nut trong dam C4-AN2 va C4-AN3r1 
Idn hon so vdi dam khdng neo d eung mdt cap t l i , trong 
khi d dam C4-AN5 thl nguoe lai. Cij the, d cap t l i bang 
95%P^ eda dam C4, be rong vet nUt udn cua dam nay la 
1.0mm; g i l trj nay trong dam C4-AN2, C4-AN3r2 va C4-
AN5lanluattang5%,tang25%vagtam 15% so vdi dam 
C4. Hien tUOng nay cd the duoc gi l i thich la do he neo 
AN2 va AN3rl duoc bd tri trong nhip eat do dd giup tang 
do edng cua dam va ban che vet nUt phit then trong vung 
nay, tuy nhien dieu nay lai lam eho vet ndt tap trung phat 
then cue bo d nhdng vijng khdng neo d gida nhjp d^m, 
lam cho vet ndt 6 day trong dam co neo Idn hon so vdi 
dam khdng neo. 6dam C4-AN5, hien tdong nay dupcthi 
hien rd net vdi be rdng vet ndt uon 6 vung gida nhip nhd 
hon so vdi dam C4 do he neo duoc bd tri trong vung nly. 
Tuy nhien, dieu nay da gay nen sU phan phoi lai dng suat 
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trong dam, lam vet ndt tap trung phi t trien d vung yeu 
hon, vung khdng cd neo gan diem dat tai d nhjp cat cua 
dam, dan den su hinh thanh sdm vet nUt xien {d cap t l i ^ 
44%Pj hon so vdi dam C4-AN2 va C4 (lan luot d cap tai -
64%p|]va=69%PJ. 

3.2.4. Phdn bo bien dang trong hi neo U 
Phan bo bien dang cua neo U doc theo chieu eao 

dam dien hinh duoc the hien trong Hinh 3.1. Bten dang 
neo U Idn nhat tai vj tri gan d iy dam va giam dan khi xa 
vj tri nay va td vi tri eleh d iy dam khoing 0.4 - 0.5h [h la 
ehieu cao dam) trddi hau nhu rat nhd. Ndi each khic, nen 
bd tri neo U each day dam mdt khoang toi thieu 0.4 - 0.5h 
de dam blo sU lam viee hieu qua eua he neo. 

Phan bd bien dang trong eae he neo AN2, ANSrI 
va AN5 theo tdng cap tai duoc the hien trong Hinh 3.5. 
Giai doan trade khi dng xd phi tuyen cua dam trd nen rd 
net (cap t l i <0.6P^), bien dang trong elc d l i neo deu rat 
nhd (<0.05%o), cho thay he neo chaa thUc su lam viee. 
Sau giat doan nay, hi neo bat dau lam viec vdi bien dang 
trong elc d l i neo tang deu theo cap t l i (Hinh 3.5). Nhin 
chung, phan bo bten dang trong he neo deu theo quy 
luat bi^n dang Idn nhl't d d l i neo gan diem dat tai noi 
cd dng suat keo trong tam CFRP khang udn Idn va g i lm 
dan khi xa diem nay tUong dng vdi dng suat keo trong 
tam giam dan. Ngoai ra, hien tuong vet ndt tap trung 
phat then eye bd d khu vyc khdng neo d he neo AN5 
lam cho dai neo d gan khu vUc nay lam viec nhieu hdn 
cle d l i neo khie (Hinh 3.5e). Mdt dieu dang luu y la bien 
dang cCia neo U d trong khoing Z tinh td trong tam vt 
tri diem dat lye theo phaong doc dam (Hinh 3.5b), vdi 
Z la khoing eleh gida trgng tam eua edt thep chiu keo 
va chju nen trong dam (d nghien cdu n a y Z - 300mm), 
nho hon so vdi bien dang d l i neo lien ke ngoat vung nay 
d d im C4-AN3rl (Hinh 3.5b). Dai neo gan gdi tUa nhat 
trong he neo gan nhu khong lam viee trong suot qua 
trinh thi nghiem vdi g i l tri bien dang rat nhd (Hinh 3.5). 
Ngoai ra, gia tri bten dang Idn nhat trong elc he neo deu 
nhd hon nhieu so vdt bien dang keo ddt cua tam CFRP 
(=12%£^J. Kht dien tich he neo tang, bien dang Idn nhat 
trong he neo gi lm (bten dang Idn nhat trong he neo 
AN2 Idn hon 27% so vdi trong he neo AN3r1). 

3.2.5. Anh hudng den bien dqng eua tdm CFRP khdng uon 
He neo lam cham su bong t ich nen bien dang cua 

tam CFRP trong cac dam cd neo Idn hon dang ke so vdi 
dam khong neo. Cy the, bien dang Idn nhat eua tam 
CFRP trong dam C4 taong dng vdi 53% bien dang keo 
ddt eua tam CFRP (£^^=21%o) (Bdng 3.1). Gi l trj nay d cae 
dam C4-AN2, C4-AN3r1 va C4-AN5 lan lUOt la 67%, 89% 
va 57%. Nhu vly, viee sd dung he neo bo tri d hai dau 
dam (AN2 va ANBrl) da lam tang bien dang euoi eung 
cua tam CFRP trung binh khoing 45% so vdi khdng sd 
dung neo. Khi tang dien tieh neo len 67%, he neo AN3r1 
lam tang bien dang nay len 32% so vdi he neo AN2. He 
neo AN5 (bd tri trong toan nhjp udn va mdt phan nhip 
cit) anh hudng khong d ing ke den bien dang cudi cung 
eua tam CFRP (ehi tang 7% so vdi dam khdng neo) do 
sy phi hoai sdm hon mong doi va do do bien dang nay 
chua dat gta trj ky vong. 

4. KET LUAN 
Dya vao ket qu i tren, ed the daoe rut ra mdt sd ket 

luan sau: 
- He neo CFRP dang U ban ehe dUOe sy bong tach 

sdm eua tam CFRP; ehi giup tang nhe hieu qua gia eUdng 
udn cua tam CFRP nhung cl i thien d ing ke kha nang 
bien dang eua dam gia eUdng (len tdi 58%) so vdi dam 
gia cudng khdng neo; 

- Viec tang dien tich neo ed Inh hUdng khdng rd ret 
den kha nang chiu lye cua dam. Do dd ve phuong dien 
nay, dien tfeh neo bang khoang 80% dien neo yeu eau 
theo ACI 440.2R-17 (2017) la mdt g i l trj hop ly ddi vdi 
dang neo U tap trung d hai dau dam; 

- Cach bo tri neo anh hudng dang ke den bien dang 
eua tam CFRP va kieu pha hoai eda dam. He neo phan bd 
deu va day du d nhip cat dam (AN3r1) giup dam tranh 
duoc kieu pha hoai uon - cat gidn eye bd d vung gan 
diem dat lUe, lam tang dang ke bien dang Idn nhat cua 
tam CFRP (26%). Trong khi, he neo bd tri ket hcfp trong 
toan nhjp udn va mot phan d hai dau dam (AN5) dan den 
sU phat trien sdm vet ndt xien tai khu vyc khdng neo gan 
diem dat lUc, lam cho dam ehuyen sang dang ph i hoai 
udn - cat dan den kha nang bien dang cCia tam va khang 
udn cua dam khong duoc cai thien rd; 

- Sy phan bo bien dang trong cac dai neo deu theo 
quy luat bien dang Idn nhat d dai neo gan diem dat t l i 
noi cd dng sul't keo trong tam CFRP khang uon Idn va 
giam dan khi xa diem nay. Ngoai ra, ehieu eao eua dai neo 
U tdi thieu nen bang 0.5 lan ehieu cao cua tiet dien dam 
de dam bao sy lam viee hieu qua eua he neo. 

Ldi cam tfn 
Nghien cdu nay dugc tai tro bdi Sd Khoa hoe va Cdng 

nghe tinh Ca Mau, Oe tat ma sd 07/2016/HO-SKHCN. 
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