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TOM TAT: Bé tong cbt ludi dét (Textile Reinforced Concrete -TRC) 1a mét loai bé tong hat min duoc gia
cd bf?mg ludi sgi cacbon, soi thuy tinh va cac vat liéu khac. TRC co thé tang kha nang chiu tai ctia dam bé
tong cot thép dang ké, dic biét 1a khi chiu tai dong. Ngoai ra, TRC con c6 thé han ché vét niit trén dam va
su xam thuc ctia méi truong. Nghién ciru nay nhim nang cao hiéu qua gia cuong caa TRC trén dam bé tong
cdt thép cho hai truong hop: két cdu méi va két cdu dugc gia cudng. Nghién ciru xem xét su thay doi cuong
d6 cua 16p gia cudng va lién két giita hai 16p vat liéu, d6 1a bé tong cdt thép ciia dam va TRC. Két qua cho
théy rang dé gia cuong dam bé tong cdt thép mot cach hidu qua béng TRC, can dam bao dong thoi hai yéu
t6 sau: ting cuong lién két glua TRC va be tong trong dam bé tong cbt thép va TRC phai c¢6 cuong dg cao.
Khi @6, TRC glup phan phéi déu Gmg suét trong dam bé tong cdt thép, giam mg suét trong cdt thép, ting
cucmg g suét trong TRC va giam kha ning xuat hién vét nit trong bé tong. Do vay, kha ning chiu tai cia
dam dugc cai thién.

TU KHOA: Bé tong c6t ludi dét, niit trong dam, mé hinh dan nhét Burgers, niang luong gy nirt, dam chiu
uon, phan tu ti€p xuc, thi nghiém uon 4 diém.

ABSTRACTS: Textile Reinforced Concrete (TRC) is a type of fine-grained concrete that is reinforced with
carbon fibers, glass fibers, and other materials in the form of lattice nets. TRC can significantly increase
the load-bearing capacity of reinforced concrete beams, especially under dynamic loading conditions. In
addition, TRC possibly limits cracks on the beams and the environmental penetrations effects. This study
aims to improve the reinforcement efficiency of TRC on reinforced concrete beams for two cases: new
structures and retrofitted structures. It has been considered the changes in the strength of the reinforcement
layer and the bond between the two layers of materials, namely the reinforced concrete of the beam and
the TRC. The results obtained have shown that to strengthen effectively reinforced concrete beams by using
TRC, two following factors need to be simultaneously ensured: enhancing the connection between TRC and
the concrete in the reinforced concrete beam and TRC must have high strength. Then, TRC helps distribute
stress evenly in the reinforced concrete beam, reduces stress in the steel reinforcement, strengthens stress
in TRC, and reduces the likelihood of cracks in concrete, thereby improving the load-bearing capacity of
the beam.

KEYWORDS: Textile Reinforced Concrete, cracks in beams, Burgers’ viscoelastic model, fracture energy,
flexural beams, interface; four point bending test.

1. GIOI THIEU soi cacbon, soi thuy tinh hodc cac vat liéu khac
nhu soi basalt, polymer, TRC c6 cac tinh chét co
hoc vuot trdi va kha nang chiu mai mon tot hon so
7 v6i bé tong truyén thong. Bén canh do, TRC duoc
giai phap hi€u qua dé nang cao kha nang chiu luc  coj 1a mot giai phap thay thé kha thi cho bé tong
ctia dim bé tong cbt thép. Bang cach sir dung lugi  cdt thép va FRP (fiber reinforced polymer) khi két

Bé tong ¢t lusi dét (TRC) bao gdm bé tong hat
min va ludi vai dét cuong d6 cao, da tré thanh mot
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céu can dam bao kha ning chdng chay va chong an
mon méi trudng bién. TRC 1am ting dang ké kha
ning chiu tai trong ctia dim bé tong cot thép, dic
biét 1a khi chiu tai dong, dong thoi giam thiéu hién
tugng nut va tac dong ctia moi truong. Nho co cac
dic tinh co hoc va do bén tuyét voi nén TRC co
thé 4p dung trong xay dung két cdu méi lam giam
trong luong két cAu hodc dé stra chira, phuc hoi két
cAu cii [1].

Muc tiéu ctia nghién ctru nay 1a diéu tra va nang
cao hi¢u qua cia TRC nhu mot phuong phap tang
cuong chiu Iyc cho dam bé téng ¢t thép, bao gdm
ca két cAu moéi va két cau dugc gia cuong. Nghién
clru tap trung vao phén tich su phat trién cta vét nirt
trong dam bé tong ¢t thép dugc gia cudng bang
TRC dé danh gia hidu qua cia phuong phéap gia
cuong nay thong qua viéc danh gia anh hudng cia
cuong do cua 16p gia cudong va lién két gitra dam
bé tong cdt thép va 16p TRC.

Dé danh gia chinh x4c hiéu qua cia TRC, cac
thanh cdt thép trong dam bé tong cbt thép duoc gia
dinh c6 dic tinh dan hoi Iy tudng, trong khi bé tong
dugc mo hinh hoa bang md hinh dan nhét Burgers.
Trong khi d6, TRC duoc coi 1a mot vat liéu dan hdi
ddng nhat cho phép bi kéo dut tirc thoi.

Két qua ctia nghién ciru ndy s& cung cap nhing
thong tin vé& yéu t6 quan trong anh huéng dén hiéu
quéa ctia TRC trong viéc gia cuong dam bé tong cot
thép. Tinh hi¢u qua cia TRC trong viéc cai thién
kha ning chiu tai cia dim dugc danh gia thong qua
cac chi tiéu 1a: phan bd lyc trong dam hop 1y, glam
(g sut trong thanh cbt thép, tang cu’ong g sudt
trong TRC va giam kha nang xuét hién vét niit trong
bé tong. Diéu nay duoc thyuc hién thong qua phuong
phap mé phong sb st dung phan mém ma ngudn
m¢ Cast3m.

2. PHUONG PHAP NGHIEN CUU
2.1. Phuong phap tiép cin da cé

Cac loai soi gia cuong dugc st dung trong TRC
bao gébm soi cacbon, soi thily tinh va cac vat liéu
khac. Nhiéu giai phap sir dung TRC duoc dé xuat
nham ngin can sy xuong cap cia két cau hién co.
Céc giai phap thuong nham muc dich ting kha ning
chiu tai cta két cdu theo trang thai giéi han thir nhat
[2], hodc dam bao cong ning khi sir dung va do bén
ctia két cau theo trang thai giéi han thi hai [3], hodc
nang cao dac tinh co hoc cua vt liéu TRC [4]. Ngoai
ra, cac nghién ctru ciing tap trung vao viéc tdi wu hoa
lién két gitra hai 10p vat liéu, bé tong cdt thép va TRC,
dé dam bao kha nang truyén luc tot va dong déu tir
TRC vio bé tong. Vi thé, hiéu rd vé cach ma hai 16p
vat lidu twong tac va chiu tai ciing nhau s& cung cap
théng tin quan trong dé thiét ké dam bé tong cdt thép

gia cuong bang TRC mét cach hiéu qua.

Cac nghién ctru hién nay chu yéu tién hanh thi
nghiém do bén va danh gia tinh chit co hoc cia TRC.
Mot s6 thi nghiém thuc té dua trén thong s6 dau vao
cu thé cua mot loai TRC cho trude va dang tai trong
cho trude, tir d6 danh gia kha niang chiu luc, do bén
vGi moi trudng An mon va kha niang chiu nirt cia dam
bé tong cdt thép gia cuong bang TRC [5-7]. Két qua
nhan duge déu cho théy TRC c6 thé cai thién su chiu
tai cua dim va giam thiéu vét nut. Nhan thdy, cac
nghién ctru mod phong s6 thudng coi lién két gitra 16p
tang cuong va bé tong cii 1a hoan hao, vat li€u tang
cudng TRC hoat dong tuyén tinh cho dén khi bi pha
hiy. Trong khi d6, mot s6 nghién ctru thyc nghiém da
nhin manh rang can cha trong dén lién két gitta TRC
va bé tong trong dam bé tong cdt thép néu khong higu
qua gia cuong s€ khéng cao [8].

C6 thé thiy rang, nhiing nghién ctru nay thuong
tap trung vao mot so loai TRC cu thé va chua dua
ra dugc toan dién vé tuong quan cudng do giita hai
loai vat li¢u la TRC va bé tong cii nhu thé nao thi
hiéu qua ciing nhu twong tac gitra hai thanh phan
vat liéu nay.

2.2. Cac truomg hop pha hily ciia dim

Thuec té thi nghiém cho thiy, ¢6 5 truong hop c6
thé xay ra khi dam bi phé hity nhu sau:

THI1: Trugt cla cac soi trong bé tong hat min
(hinh 1.a): Sy pha hily nay c6 lién quan dén sy bam
dinh cuia céc s¢i vdi bé tong hat min va lién két hoa
hoc kém & bé mit phan cach gilra sgi va bé tong hat
min. C6 thé xay ra dit mot phan cac soi bén ngoai
ctia tim 16t do kha ning bam dinh ctia chung tSt hon
s0 vOi cac soi 10i. Hién tuong trugt xay ra ¢ vung
c6 mo men cuc dai, trong khi sy giam tai do mat tac
dung ting cuong trong trudng hop nay dién ra tir tir
va tron tru. Viéc st dung giai phép boc chir U ¢ cac
dau dam nhu mot neo cho cac 16p ting cudng ubn
c6 thé gdy ra su trugt cia cac s¢i khoi bé tong tai
ving c¢6 moémen 16n nhat.

TH2: Phén tich tai ving tiép xtic bé tong-
bé tong hat min (hinh 1.b, ¢): Sy mét lién két giita
bé tong va bé tong hat min 12 nguyén nhan dan dén
phuong thirc hu hong nay. Sy tach roi ctia 16p TRC
c6 thé bat dau tir ving c6 momen udn 16n nhét do sy
phat trién ctia cac vét niit udn hodc c6 thé bat dau tir
cac dau mut. Truong hop bat dau tir ving c6 moémen
uén 16n nhét thuc‘)’ng dugc mo ta 1a sy phat trién tir
nut giira vé gdi. Truong h0'p bét dau tir cac dau mut
thuong du0’c md ta 1a phan tach roi ctia TRC tir gdi
truyén vé phia giita. Khi d6 dai neo ngin cho TRC
c6 thé dan dén viéc phan tach theo truong hop bat
dau tir cac dau mut. Su sut giam tai trong trong ca
hai truong hop 1a dot ngot, cho thdy ban chét gion
cta qua trinh bong tach.
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TH3: Bong tach & ving tiép xtc bé tong hat min
- lu6i dét (hinh 1.d). Bong tach dang nay la mat cat
di qua chiéu day 16p TRC tai chd tiép xuc bé tong hat
min - lu6i dét. Trong truong hop nay, lién két tai mat
phén cach bé tong-bé tong hat min manh hon lién két
ct tai mat phén céach bé tong hat min - ludi dét. Do
d6, mot phan cua vat liéu tang cudng van con dinh
vao khe ho ciia phén tir bé tong. Viée sir dung cac loai
vita co6 do bén cét tuong ddi thép va / hoac str dung
cac loai soi dét co do bén kéo cao ¢6 kich thude 6
ludi nho c6 thé gy ra hién twong cit gitra cac 16p vira
va 16p soi dét. Kiéu bong tach nay c6 thé duoc quan
sat thay khi sir dung loai soi trang phu.

TH4: Bong tach tir b& mat bé tong kém theo
bong troc 16p vo bé tong (hinh 1.e): Trong trudng
hop nay, qua trinh bong tach bit dau tir mot vét nut
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Hinh 1. Céc hinh thitc pha hity trong dam
BTCT duwgc tang cwong TRC, [9].

do uén hozc uén cat trung gian va lan truyén vé phia
dau ctia c6t chiu luc trong TRC. Mot phan cua 16p
bao vé bé tong lai dinh vao vat liéu TRC, cho théy
su lién két chat ché gitra bé tong hat min va bé tong.
Sy hong hoc nay vé mat phuong thirc dan dén kha
nang udn cao hon so véi cac trudng hop bong tach
1,2 va 3 da ndi ¢ trén, va thuong xay ra khi bé tong
hat min cuong do cao dugc két hop voi nhiéu lop
soi dét co do bén cao.

THS5: Soi bi cét dut (hinh 1.f): Khi cc soi dét
& viing c6 momen 16n nhat chiu Gmg suat kéo cao,
chung bi dat ra thanh hai doan. Co ché pha hoai
gion nay dan dén giam tai dot ngot.

Ca nam ché d6 pha huy néi trén déu lién quan
dén viéc mit tac dung ting cudng cia TRC. Tuy
nhién, c6 mot truong hgp pha hoai lai trong vung
bé tong tai chd dat tai (hinh 1.g), khi d6 dam BTCT
c¢6 ham lugng cdt thép 16n, trong khi TRC ¢6 cuong
dd nhd. Hién tugng bé tong vo nay da ngan can su
lan truyén cua su bong tach. Trong trudng hop ting
cuong d6 bén ubn cia bé tong qua mirc, sy pha huy
do cit cua két cAu co thé xay ra trude su pha hity do
u6n (hinh 1.h) khién tac dung ctia TRC khong con.

Nhu vay, hiéu qua cia sy ting cudng bang TRC
phu thudc nhiéu vao hinh thic pha hoai. Néu muc
tiéu 14 ting cuong kha niang chiu udn, thi cac truong
hop pha hoai sém nhu 1a trugt sgi hoac bong tach
som dem lai hi€u qua kém hon so voi truong hop
khai thac cac dac tinh cua vét liéu ting cuong (tuc
la truong hop dut soi - THS hodc bong tach ¢ Ung
suit 1on - TH4).

2.3. Cac gia thiét trong md phéng sb

Trong nghién ctru nay, thong qua mé phong sb,
su phat trién cua vét nit duge danh gia trong dam
gia cudng chiu udn, twong tng véi cac trudng hop
khac nhau cta cudong do TRC va trang thai lién két
giita TRC va bé tong dam ci, tir 6 c6 nhitng khuyén
nghi khi Iya chon vat lidu gia cudong va cha ¥ dén
qué trinh thi cong dam bao lién két giita hai 16p vat
liéu. Mot s6 gia thiét duoc chép nhén sau day:

- Lién két gitra ludi soi va bé tong hat min la
hoan hao, c6 nghia 1a bé tong hat min va ludi sgi
lam viéc cung nhau, truong hop pha hoai THI
khong xay ra.

- Ludi soi dét va bé tong hat min dugc xem la
mot vat liéu déng nhét, khong co su truot, tach gitra
hai thanh phan vat liéu nay, 1am viéc dan hoi tuyén
tinh cho dén khi bi pha huy.

- Bé tong ctia dam BTCT cii lam viéc theo m
hinh dan nhé6t Burgers.

- C6t thép trong dam bé tong cdt thép duoc xem
1a vat liéu dan hoi Iy tuong,

- Cbt thép lién két hoan hao véi bé tong trong
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dﬁm BTCT, khong co su trugt, tach gitra hai thanh
phan vat li€u nay.

- Bo qua anh hudng cua cbt dai trong dam.

- Mb hinh mé phong 2D bang phan mém ma
ngudén m¢ Cast3m.
2.‘4. Mo hinh dan nhét Burgers ciia Bé tong trong
dam BTCT

) Sq do Burgers,gém 116 xo méc nbi tiép 1 piton va

mac noi tiép h¢ mac song song 16 xo-piton, (Hinh 2).

e
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Hinh 2. M6 hinh dan nhét Burger, [10].

Mo hinh Burger c¢6 cac thanh phan dan hoi va
nhot, [10]: C;, =3k, J +2u., K, C;, =1, I +10 K,
Ce=3kJ+2u K, CL =niJ+niK.

Vi lién hé:

1 1 1 1 1 1
Ey 9%, 3wy Ep ke 3uy

nhan thiy dic trung vat liéu bé tong dim gdm 8
tham s6 18: ES, L ES .V, VisTlhy > Moo, 170
2.5. M6 hinh dan hdi-déo 1y twéng ciia thép

Vit liéu thép dugc xem 1a dan hoi-déo 1y tuong
(Hinh 3). Thép bi kéo dut khi tmg suat dat (mg suat
t61 han oer va bién dang t&i han er.

g

chay déo phé hong

I
Hinh 3. Pwong tng suit-bién dang truwong hop
dan hoi-déo ly tuwéng.

3. MO HINH THi NGHIEM

Dam BTCT c6 kich thude 150 x 250 x 2200 mm
dugc bd tri 2 thanh bt thép @10 & 16p trén, 2 thanh
@12 ¢ 16p duodi. Lop tang cuong TRC dat tai mat
dudi dam, trong pham vi hai gdi d&. Thi nghiém
theo mé hinh udn 4 diém voi vi tri dat tai trong nhu
trén Hinh 4. Tai trong dwoc chit dudi dang chuyén
vi, ting dan dén gi4 tri 10mm trong 100 budc gia tai.

Dam khong tiang cuong TRC dugce st dung lam
mau ddi chimg dé so sanh hiéu qua cua viéc ting
cuong bang TRC.
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Hinh 4. Céu tao dAm bé tong cot thép ting
cwong TRC

Dic trung vat lidu bé tong dam gdm 8 tham s6
nhu sau, [10]:

E;, =33.7x10° MPa, E; =37.7x10° MPa,
v, =027, v, =0.27.

7., =22.0x10" MPa.s, nj, =7.75x10" MPa.s,
7. =15.2x10" MPa.s, g =2.54x10" MPa.s

Do d6 md dun dan hdi ctia bé tong 13 E = 29 GPa,
hé s6 poisson 1a v =0,29. Nang lugng gy niit trong
bé tong gia thiét 1a G, = 100 N/m.

Bé tong hat min c6 cudong do chiu nén 70 Mpa,
mo dun dan hdi E = 29 GPa, v = 0,20. Ludi soi dét
duogc gia thiét co cuong do chiu kéo trung binh cua
ludi soi tir 140- 6000 MPa. M6 dun dan hdi chiu kéo
1a tir 3 GPa dén 600 GPa. Cac 16p TRC duoc trat
vao mit dudi cua dAm c6 bé rong 250 mm, chiéu dai
1700 mm va chiéu day 8 mm, tuan theo chi dan k¥
thuat ACI 549.4R-13.

TRC duoc coi la vat liéu déng nhét dua trén cc
phuong phap dong nhit vat lidu. TRC dugc xem
1a vat liéu dan hoi tuyén tinh, c6 mé dun dan hdi
E =5.8 GPa + 580 GPa, v = 0.2 tlc 1a so véi vat
ligu dim BTCT, TRC c6 md dun dan héi tir 0,2 + 20
lan BTCT.

Cbt thép duoc dic trung boi md dun dan hoi
E = 210 GPa,v=0.20, o, =500MPa, ¢, =0.2-

Hai truong hop dugc xem xét:

Truong hop thir nhat: dam bé tong cbt thép cii
va trudng hop thir hai: dim bé tong cbt thép moi.
Céac dam déu duoc ting cudng bang TRC c6 dic
trung d6 cimg thay doi tir yéu, trung binh dén cuong
dd cao. Trong trudng hop thtr nhét, tiép xtc giita
bé tong cii va bé tong hat min trong ddm BTCT cii
duogc xem la khong hoan toan. Gitra hai 16p vat li¢u
nay la phan tir tiép xuc, c6 do ctng dugc xac dinh
dwa trén sy két hop giira k¥ thuat ddng nhét va phan
tich tiém can ap dung trén vat li¢u yéu hon/méng
hon, [11]:

. 53333 . 51313
C, =lim , C,=lim
e—>0 e >0 o

(2.1)

V6i Cans, Ciais 12 céc thanh phan trong ma tran
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d6 cting hiéu dung cua vt liéu méng hon (hay TRC
trong truong hop bai toan nay).

Trudng hop thir hai thi TRC duge d6 cung lic
v6i dam BTCT nén tiép xtc gitra hai 16p vat liu
duoc coi la hoan toan.

Trong trudng hop thi nhét, cic bai toan sau
dugc nghién ctu:

- Bai toan 0: Dam BTCT khéng c6 16p gia cudng
- dugc sir dung 1am ddi chimg. Ky hiéu: BTCTO.

- Bai toan 1: Trudng hop 16p gia cudng yéu, tiép
xuc khong hoan toan gitta BTCT va TRC. TRC la
mot 16p dong nhét, c6 dic tinh mé dun E chi bang
1/5 1an BTCT thong thuong (E = 5,8 GPa, v =0,2).
Ap dung cach xac dinh d6 cting phan tur tiép xtc
theo (2.1), trén vat liéu yéu hon la TRC ta nhan duoc
Cy=2,89 GPa, Cr= 1,44 GPa. Ky hiéu: BTCTly.

- Bai toan 2: Truong hop 16p gia cuong trung binh,
TRC la mot 16p déng nhét, c6 dic tinh mo dun E béng
2 1an BTCT thong thuong (E = 58 GPa,v=0,2). Do
ctg phan tir tiép xtic ¢6 hai phuong an phy thudce
vat liéu nhu sau:

+ Theo BTCT: C, =14.956 GPa;
C, =7.478GPa, ky hi¢u: BTCT2tba.

+ Theo TRC: C,, =29.912GPa;
C, =14.956 GPa, ky hi¢u: BTCT2tbb.

- Bai todn 3: Truong hop 16p gia cudng co
cuong do cao, TRC la mdt lop déng nhét, co dic
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Hinh 5. Trang thai ing suit trong dAm bé tong cot thép khong ting cwong TRC (a), ting cuong
TRC yeu lién két khong hoan toan va ting cwong TRC yeu lién ket hoan toan trong ket cau méi (c)

tinh m6 dun E bang 20 lan BTCT théng thuong
(E =580 GPa, v=0,2).Dd clirng phén tir tiép xtc co
hai phuong an phu thudc vat liéu nhu sau:

+ Theo BTCT: C, =14.956GPa, C, =7.478GPa
- lién két trung binh, ky hiéu: BTCT3ca.

+ Theo TRC: C, =299.120GPa, C, =149.560 GPa
- lién két tot, ky hi¢u: BTCT3cb.

Trong truong hop thi hai, cac bai toan sau dugc
nghién clru:

- Bai toan 1: Truong hop 16p gia cuong yéu,
tiép xtic hoan toan gitta BTCT va TRC. TRC 1a mot
16p ddng nhét, co dic tinh md dun E bang 1/5 lan
BTCT thong thuong (E = 5.8 GPa, v = 0,2). Ky
hi¢u: BTTRCly.

- Bai toan 2: Truong hop 16p gia cudong trung
binh, tiép xtic hoan toan gitra BTCT va TRC. TRC
la mot 16p déng nhét, c6 dic tinh mo dun E béng 2
lan BTCT thong thuong (E = 58 GPa, v =0,2). Ky
hiéu: BTTRC2tb.

- Bai toan 3: Truong hop 16p gia cuong cé cuong
d6 cao, tiép xtic hoan toan giita BTCT va TRC. TRC
1a mot 16p dong nhét, co ddc tinh mo dun E bang 20
1an BTCT thong thuong (E = 580 GPa, v=10,2). Ky
hiéu: BTTRC3c.

4.KET QUA VA THAO LUAN
4.1. Khi dung 16p gia cwong yéu
Dung két qua phan tich phan bd tmg suat va

VONMISES
< 1.69E+08
1.06E+04

VONMISES
< 1.69E+08
2.48E+04

1.59E+08 1.59E+08

1.46E+08 1.46E+08

1.32E%08 1.32E+408

1-19E+08 1.18E408

1.0sE+08 1.08E+08

S-lax+nz 9.15E407

7.79E+07 7.79E+07

6.44E+07 6.44E+07

£.08K+07 5.08E+07

3.73E+07 3.73E+07
2.37E+07 2.37E407
1.02E+07 1.02E+07

AMPLITUDE

DEFORMEE AMPLITUDE

DEFCRMEE

13- 1s.

Bing 1. Bang tong hop két qua cho truwong hop ting cwong dim BTCT bing 16p gia cuong yéu

Bal tokn Bién dang 16n nhit trong | Gi6i han nit xuit hién trong G, max trong s, max trong BT | s, max trong
bé tong (mm) bé tong D (mm) thép (Mpa) (MPa) TRC (Mpa)
BTCTO 3.96501 0.269419 0.157187 144.804 -
BTCTly 3.96479 0.269434 0.157177 144.796 0.2364
BTTRCly 3.96474 0.269437 0.157176 144.795 0.2551
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phan bd nit trong dim BTCT khong gia cuong  bién dang va gidi han nit hau nhu khong thay doi.
(BTCTO) v&i truong hop dam BTCT gia cuong yéu  Lép gia cuong TRC vi thé khong c6 tac dung.
két cAu cii (BTCT1y) va két cAu méi (BTTRCly). 4.2. Khi dung 16p gia cuwdng trung binh

Két qua trong Hinh 5 va Bang 1 cho thay, khi c6 Céc két qua trén Hinh 6, Hinh 7 va Bang 2 cho
gia cudng TRC ¢ cudong do yéu, ca phuong an lién thiy TRC cuong do gap 2 lan bé tong dd co tac
két khong hoan toan va hoan toan déu cho ing suat, —dung lam giam bién dang va (mg suét trong bé tong

VONMISES VONMISES
< 2.21E+08 < 2.21E+08
- 2_97E+06 > 2.97E+06
2.08E+08 2.08E+08
1.50E+08 1.90E+08
1.73E+08 1.73E+08
1.56E+08 1.56E+08
1.38E+08 1.38E+08
1.21E+08 1.21E+08
1.03E+08 1.03E+08
I 8.88E+07 I 8.58E+07
6.84E+07 €.84E+07
5.09E+07 5.09E+07
3.35E+07 3.35E+07
1.61E+07 1.61E+07

AMPLITUDE
DEFCRMEE

AMPLITUDE
DEFORMEE

(®)
Hinh 6. Trang thai (mg suit trong dim bé tong cbt thép ting cwong TRC trung binh lién két
khong hoan toan (a) va tang cwdng TRC trung binh lién két hoan toan trong két cau méi (b)

1s.

(a) (b)
Hinh 7. Viing phat trién mit trong dim BTCT gia cwong TRC cwong dd trung binh lién két khong
hoan toan yéu va trung binh (a) va trong dim BTCT gia cuong lién két hoan toan (b)

Bang 2. Bang tong hop két qua cho truomg hop ting cwong dam BTCT
b‘:'mg 16p gia cwdng trung binh

Bl todn Bién dang 16n nhit Gi6i han nit xuét hién 6, max trong thép s, max trong BT s, max trong
trong bé tong (mm) trong bé tong D (mm) (Mpa) (MPa) TRC (Mpa)
BTCTO 3.96501 0.269419 0.157187 144.804 -
BTCT2tba 3.71705 0.287391 0.146046 135.855 240.263
BTCT2tbb 3.71712 0.287383 0.146049 135.861 240.268
BTTRC2tb 3.71744 0.287362 0.146065 135.990 240.301

1.38E+09 2_0BE+08
1.26E+09 1.50E+08
1.14E+09 1.73E+08
1.03E+09 1.56E+08
9.0SE+08 1.38E+08
7.92E+4028 1.21E+08
€.75E+08 1.03E+08
I 5.58E+08 I 8.88E+07
4.41E+08 6.84E+07

3.24E+08 5.0SE+07
2.07E+08 3.35E+07
9.02E+07 1.61E+07

AMPLITUDE AMPLITUDE
DEFORMEE DEFORMEE
(a) 20. (b) 1s.

Hinh 8. Trang thai ing suit trong dim bé tong cdt thép ting cwong TRC cao lién két yéu,
khong hoan toan (a) va tang cwdng TRC cao lién két hoan toan hoac lién két tot (b)
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(a)
Hinh 9. Viing phat trién mirt trong dam BTCT gia cwong TRC cwong dd cao lién két yéu
khong hoan toan (a) va trong dim BTCT gia cwong lién két hoan toan (b)

(b)

Bang 3. Bang tong hop két qua cho truwdng hep ting cwong dim BTCT béing 16p gia cwdng cao

Bai todn Bién dang 16n nhit trong Gi6i han nit xuit hién o, max trong thép s, max trong BT S, max trong
bé tong (mm) trong bé tong D (mm) (Mpa) (MPa) TRC (Mpa)
BTCTO 3.96501 0.269419 0.157187 144.804 -
BTCT3ca 3.21726 0.327891 0.120126 127.615 1138.16
BTCT3cb 2.37892 0.449048 0.085370 87.2259 1591.39
BTTRC3c 2.37894 0.449045 0.085369 87.2315 1591.44

nhung khong dang ké (twong tmg 6.25% va 7.09%).
Phuong 4n cua lién két hdu nhu khong anh hudng
dén gia tri khao sat. Thém vao do, ing suét 16n nhat
(g suét gy kéo) trong TRC ciing rat nho khién
TRC khong phat huy dugc tac dung.

4.3. Khi dung 16p gia cwong cao

Khi sir dung TRC cudng do cao, bién dang 16n
nhét trong bé tong giam (~40%), giéi han cho nut
xudt hién trong bé tong ciing ting 1én (~67%) — hay
giéi han dan hoi cia bé tong ting 1én 1am han ché
ntt xuét hién trong bé tong, 1am giam tng suat trong
cdt thép chiu kéo (~46%), giam tng suét kéo trong
bé tong (~40%) nhung ting tmg suit kéo trong
TRC, tan dung vt liécu TRC khi tham gia chiu luc
(xem Hinh 9 va Bang 3).

Thém vao d6, Hinh 8 so v&i Hinh 6 va Hinh 5
cho thay tg suét phan bd trong bé tong dong déu,
khong c6 su tap trung (mg suat trong bé tong nhur
truong hop TRC ¢ cudng d6 yéu va trung binh,
khién kha ning nit trong bé tong giam han. Nhu
vay, dAm BTCT méi khi str dung TRC cuong do cao
gitip ting hiéu qua khi chiu lyc ciia dam 1én rd rét.

5. KET LUAN

- Khi tang cuong cho dam BTCT cii bang TRC
c¢6 cuong do yéu hodc trung binh, can thiét phai tinh
dén sy khong hoan toan trong lién két giita BT cii va
bé tong hat min. Can cha y 1a mirc ting cudng kha
nang chiu luc khong cao, chi [am giam d¢ mo rong
vét niit, han ché xam thuc trong khi Gmg suét trong
bé tong dam van 16n, khong tap trung ing suét trong
TRC nén khong hi¢u qua.

- Khi ting cuong cho ddm BTCT cii bang TRC
c¢6 cuong do cao, néu lién két gitra BT cii va bé tong
hat min khong hoan toan thi hi¢u qua tang cuong
kha nang chiu luc khong cao, chi lam giam d6 mo
rong vét nit, han ché xam thyc, gay lang phi vat
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lidu. Khi xur 1y tt lién két nay bang cac bién phap
thi cong, bao dudng tiéu chuan, c6 thé coi lién két
nay la hoan toan, TRC phat huy tdc dung ngan can
su hinh thanh thém vét nut chinh giita dam, lam
tang dang ké kha ning chiu luc cua dim, ting do
mo rong vét nit dang ké tai 16p gia cuong, két ciu
khong bi pha hoai dot ngot. Do do, khi sira chira két
cAu dam BTCT cii, nén sir dung TRC c6 cuong do
cao két hop xir 1y t6t bé mat tiép xtc gitra hai 16p vat
liéu moi dem lai hiéu qua.

- Khi ting cudng cho dam BTCT méi, lién
két gitta TRC véi BT trong dam BTCT c6 thé coi
1a hoan toan. Viéc ting cudng dim bing TRC co
cuong do yéu va trung binh khong dem lai hiéu qua.
TRC ¢ cudng dd cao gitp phan bd déu tmg sut
trong dam BTCT, giam (g sudt trong cdt thép, ting
cuong tng suat tai TRC, giam kha ning xuat hién
nut trong BTCT, do vay nang cao kha nang chiu luc
cho dam.
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