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Anh huang cua cot soi thep phan tan 
toi mot so dac tfnh moi cua dam be tong 
xi mang cat chju uon 

• PCS, TS. H 6 ANH Cl/aNG;ThS. NGUYEN HUY H O N G TrUdng Dai hoc Giao thdng vdn tdi 
I PGS. T S . N G U Y I N TRUNG HI^U-Trppng Opi hoc Xay dyng 

TOM TATr Bai bao trinh bay Inh huPng cua cot spi 
thep phan tan den do ben mdi (khi nang lam vigc 
duPi tac dung tai trgng l§p) cua dam be tong xi 
mang (BTXM) cat (10xl0x40cm) chiu udn v6i ty 1# 
0% va 5% cot sgi theo khoi luong hon hop be tong. 
Ket qua cho thay: Mau 5% cot SQI chiu dugc so 
chu ky tac dung cua t l i trong lap tgi thai diem pha 
huy mau (do ben chju moi) nhieu hon 200% so vPj 
mau 0%. Ben canh do, dg bien dgng (do vong cua 
dam) trong qua trinh chiu t l i trpng l§p ciia mau 5% 
cung it hon so voi mau 0% Buoc dau co the ket 
luan SOI thep da nang cao dp ben mdi - i<hl nang 
lam viec cii5 dam BTXM cat duoi tac dung cda tai 
trgng lap Ket qua nghien cuu gop phan chp cac 
gjl i phap nang cao chat lupng cdng trinh ha tang 
l<y thuat tai Viet Nam 

TL/ KHOA: Spi thep, be tong xi mang cat, dg ben 
m6i, uon, bien dang 

ABSTRACT: The paper presents the effect of steel 
fibers on fatigue resistance (under cyclic loading) of 
flexurai beam (10x10x40cm) Sand Concrete using 
a content of fiber is 0%, 5% by weight Preliminary 
results shpw that the cyclic loading number at 
fracture moment of 5% is more than 200% to the 
ratio 0%, In addition, the strain (beam deflection) 
during cyclic loading of specimen 5% is smaller than 
which is of 0% The study has initial conclusions 
that the steel fibers enhance the fatigue strength 
(under cyclic loading) of Sand Concrete flexural 
beam and also the contribution for improvement 
solutions of infrastructure works in Vietnam. 

KEYWORDS. Steel fibers, sand concrete, fatigue 
resistance, flexure, strain evolution 

I.DATVANDE 
Hien nay P nuPe ta, tai cic cong trinh giao thdng, ha 

tang ky thuat, IPp mat (vP) cua cle edng trinh nly thuPng 
dupe thiet ke, thi cong bang BTXM vPi chieu day khoang 
20 - 40em. LPp mat elc cong trinh nay thuPng cP dien 
tich IPn, ehiu t ie dpng cua tai trpng tinh hole tai trong 

lap. Vi vay, trong qu i trinh khai thic, die biet duPi t ie 
dung cua tai trpng lap (moi) be tdng thuPng suy g i lm 
khi nang chiu lpe, xuat hien elc vet nPt, g i lm tudi tho 
eua edng trinh. 

De nang cao khi nang l lm viee ket eau BTXM dUPi 
t i c dung tai trpng lap (dp ben moi), giai phip sPdung cdt 
spi thep phin t i n da duoc nhieu t i c g i l nghien ePu [1-3]. 
Cle t i c g i l deu ket luan rang cdt spi thep nang cao khi 
nang chiu Ipc cua ket eau P el hai trang th i i tTnh v l trang 
th i i ddng (tai trpng lap). 

BTXM cat la loai vat lieu tUong ddi mPi m^ P Viet 
Nam (mPi tP n im 2011) nhUng eo tuong lai phi t trien 
Png dyng khi rdng rai [4]. 

Bai b io trinh bIy ket qu i nghien cPu buPe dau ve 
mot sd dac tinh moi (ehiu tai trpng lap) tinh chat co ly cua 
BTXM eat edt spi thep (BTCST) vPi ty le soi 5% theo khdi 
lupng: CUdng dp ehiu keo khi udn P tudi 28 ngay; sd chu 
ky t ic dung tai thPi diem pha huy mau va dd bien dang 
(do vong cua dam) trong qu i trinh ehiu t l i trpng lap. 

Ket qu i dupe so sinh vPi be tdng ddi chPng (0% 
spi) nham sang tP them co che l lm viec, hieu qua cua spi 
thep den die tinh mdi eua BTXM eat. Qua do, buPe dau 
d inh g i l kh i nang ap dung vat lieu n ly trong xay dpng 
ket cau mat duPng BTXM P nUPe ta 

2. C H U O N G T R I N H THf NGHIEM 

2.1.Vatliiu 

Hmh 2.1: Spi thep ddng trong nghien cuu 

Spi thep duac ehe tao tPthep carbon, cUPng dp chju 
keo >nOOMPa, tiet dien hinh trdn, ehieu dai spi 30mm, 
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duPng kinh 0.5 mm (Hinh 2.1). XI mang poPc-lang PCB 40 
(Nhl miy Xi mIng But Son}, cUPng dp chiu nen 28 ngay 
R^>4B.5 (MPa). Cit vang tU nhien cP khdi lUpng the tich 
2.62 (T/m^), cP kieh cP 0-^4mm, he sd hap thy nuPe 1.9%. 
Tro bay nhiet dien Phi Lai eo kieh thuPc hat trung binh 
28.47pm, khdi lUpng rieng 2.45 g/cm^ Phy gia Viscoerete 
3000-10 (hang Sika), gdc Polycarboxylate, co mau nlu 
nhat, khoi lupng the tich (P 20°C) II 1.050 - 1.080 kG/ 
lit, do PH: 4.25 -H 5.75. Ngoli ra, eo sP dyng Silieafume 
SikacretePPI. 

2.2. Che tao hon hpp vat lieu 
Nghien ePu d l che tao dUoe edng thPe BTCST duoc 

ky hieu BT5CS tUOng Png 5% cdt spi theo khdi lupng va 
mpt cong thPc be tong ddi ehPng (BTDC - khdng sir dyng 
edt sol), ky hieu BTOCS. Trong tat e l eie hon hpp, ty le 
N/X eung nhulupng phu gia sieu deo Viscoerete 3000-10 
duoc giP nguyen. Ket qua cong thPc thanh phan eua hon 
hpp dupe the hien p Sdng 2. J sau qua trinh ehe tao. 

Bing 2.1. Thanh phan ciia cac hon hpp (kg/nf) 

I Ikg/ra" ' Ifcs'-n'l , Ikglr 

1 1256 1 7,B 

i:6iS[nTH£p 1 

0 0 1 

5 hz. ! 

- Cung theo khuyen eao trong tieu ehuan [7], thi 
nghiem dp ben mdi eua be tong nhpa dung trong mat 
duPng o to, tan sd t l i thi nghiem thPPng dupe dat trong 
pham vi tP 5Hz den 1 GHz va thong thuPng lay tan sd 1 OHz. 

TP eae can eP tren, xet den dieu kien thi nghiem, 
nghien cPu d l lUa ehpn sP dung tan sd tai trpng la 10Hz. 

De xlc djnh dupe dien bien phat trien dp vdng dam 
duPi t i c dung t l i trpng lap, de tai sPdyng ket hpp dau do 
bien dang LVDT (Linear Variable Differential Transformer) 
dotal vi trigiPa dam va d phia tren dam nhuHin/)22.V6i 
mdi loai be tdng, cCing sP dung it nhat 3 mau. Ket qua 
dupe lay trung binh eua 3 g i l trj thi nghiem. 

2 3 . Cic thi nghiem 
2.3. h Thinghiem eUdng dp chiu keo khi uon 
Thi nghiem cPPng dd chju keo khi udn duac thuc 

hien theo NF-EN12390-5 vpi trUPng hpp udn 3 diem (Ipc 
t i c dyng P giPa dam} cP tham khio Tieu ehuan TCVN 
3119:1993. Mau eo kieh thUPc 100x100x400mm. VPi mdi 
loai be tdng, eung sPdyng 3 mau. Ket qu i duoc lay trung 
binh cua 3 gia tri thi nghiem. 

2.3.2. Thinghiem moi 
Dang t l i trpng; Tli trong t ie dyng len mau cd dang 

hinh sin. 
Can eU khoa hoe lUa chpn Pmax/PphI buy: 
- Theo cle t l i lieu hien nay ve mat duPng BTXM, khi 

Pmax/Ppha huy >0.75 thi tam se nhanh ehdng bi ph i 
hoai do moi. NgUpe lai, vPi Pmax/PphI huy <0.45 thi hau 
nhutam it bi ph i hoai do mdi. 

- Ben eanh do, theo [5] trich dan tU ket qua eua Vien 
Nghien ePu Khoa hoe DuPng bp Lien Xd eu, he sd an toan 
xet den moi n im trong pham vi tP 1.2 (tUong Png Pmax/ 
Ppha huy = 0.85) den 2.0 (Pmax/PphI huy <0.5. Khi do, so 
lan t ic dyng eua trung phue >1500000 vat lieu van ehUa 
bi ph i hoai). 

Vi vay, nghien cPu lUa ehpn hai ty sd Png sul't Pmax/ 
Ppha hiiy = (0.55 va 0.65} de ed the thi nghiem dat den 
trang th i i ph i huy cija vat lieu m l van phin anh dupe 
phan nao dieu kien lam viee thUc te tam BTXM mat 
duPng d td. 

Do dac tinh eua thiet bi thi nghiem chi cho phep tao 
ra tai trong moi mdt ehieu nen de d i m bao bd phan gia 
tai ludn P trang thai tiep xue vPi mau trong sudt qua trinh 
thi nghiem, bai bao Ipa chpn Pmin - 0.5kN. 

Can eP lUa ehpn tan sd t l i trong lap: 
- Theo de xuat eua [6], mpt o td ehay vdi tde dd 48 

- 64 km/h CO tan sd t ie dung tai trpng binh xe len mat 
duPng khoang 8H2. 
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Hinh 2.2: Thinghiem mdi ed lap dat dau do bien dang LVDT 

B.K^TQUAVATHAOLUAN 
3.1. CUdng do chju keo khi uon 
Hinh 3.1 giPi thieu ket qu i eUPng do chju keo khi 

udn Rku cua mau BT5CS > 2 lan Rku mau BTOCS. Cac 
phin tich ve sp cai thien euPng dd ehiu keo khi udn nhP 
sU CO mat eua edt spi thep se dupe phan tieh sau hon P 
cle muc tiep theo. 

4,5 

Hinh 3.1: Kit qui cudng dd chiu keo khi uon Rku 

3.2.Dobenm6i 
Sdng 3.1 thdng ke gia tri t l i trong thi nghiem Pmax 

ddi vdi be tong BTOCS va BT5CS trong thi nghiem tai 
trpng l ip. 

Cle ket qu i thi nghiem vpi xlc dinh sd ehu ky tai 
thPi diem mau bi pha buy (mau bi gay) de xlc djnh tudi 
thp mdi tuong png vPi hai ty sd 0.65 va 0.55 cua hai loai 
be tdng BTOCS v l BT5CS duoc tdng hop p Bdng 3.1. 
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Bing 3.1. Gia tn tii trpng thinghiem Pmax 
doi vdi be tdng BTOCS va BT5CS 

Loai BT 

BTOCS 

BT5CS 

Rku 
(MPa) 

2.0 

4.2 

p 
phdhAy 

(kN) 

4.4 

9.3 

Tys6 
0,65 

2.9 

6.1 

•"••."".MU, 
0.55 

2.4 

5.1 

Bing 3.2. Tong hpp ket qui thinghiim tii trpng lap 
cua miu BTOCS va BTSCSdhai ty sSO.55 va 0.65 

Tyso 
Pmax/ 

Ppha hDy 

0.65 

0.55 

Loai BT 

BTOCS 

BT5CS 

BTOCS 

BT5C5 

Tan so 
(Hz) 

10 

10 

10 

10 

Sochuky 
tai tlidi diem mau 
bj pha huy (gay) 

Trung binh 3 mau 

110699 

227201 

146435 

253435 

Ben eanh do, eae cdt tren Hinh 3.2 cho thay xu huPng 
gi lm tuoi thp mdi khi t ing ty sd tp 0.55 den 0.65. ChPng 
to, khi ty sd Png suat tang, mPc dp suy g i lm tudi tho mdi 
eCia BT5CS it hon so vPi BTOCS, vai tro cua edt spi thep rd 
ret hon khi nang cao tudi thp mdi. 

Hinh 3.2: Xu hudng giim tuoi tho mdi khi tang ty sotu 0.55 
den 0.65 cua hai loai BTOCS vi BT5CS 

Hinh 3.3: Suphat tri^n cda dp vdng cua hai loai BTOCS va BT5CS 
dudi tic dung cda tii trpng lip, ty soO. 65 

Hinh 3.3 lam rd hon trang th i i bien dang - dd vdng 
cCia dam BTCST duPi tae dung eua tai trong lap vPi trUPng 
hpp ty sd 0.65. Trong khuon khd giPi han eua de tai, b io 
eao nly chi phan tich dien bien eua dp vong tUOng Png 
vpi giPi han tren (Pmax) cua lUe t i c dung 

Dua tren cae ket qua theo ddi cua [8], P diy eCing cd 
the chia ra 3 trang thai phat trien dp vdng cCia dam (dupe 

phan chia thdng qua 3 viJng 1-S, 2-S, 3-S - truPng hpp 
BT5CS v l 3 vung 1-0, 2-0, 3-0 cua BTOCS). 

CJ vung thpnhat (1 -S hay 1 -0),tUong Png vPi khoang 
dudi 10 chu ky t ie dung, dp vdng tang rat nhanh. Tiep 
den viJng thP 2 (2-S, 2-0), do vdng van tang nhu tde dp 
tang da gi lm. Tiep den viing 3 (3-S va 3-0), bien dang 
tang dot bien v l dan den trang thai gay mau. 

Tren Hinh 3.3, duPng cham vudng ludn nam P dUPi 
dUPng cham tam giae, dieu nay eho thay, trong sudt qu i 
trinh chju tai trpng, dd vdng eiia dam co cdt soi thep 
BT5CS luon be hon so mau ddi chPng - khdng spi BTOCS. 
Hon nPa, P viing 3, trong khi dUPng miu xanh gan nhU 
vuong gPc true holnh trong khi duPng mau do van co 
mdt goc nghieng. Dieu nayehothay, dCisapbjgaynhUng 
tde dp pha huy cua mau cdt soi van cham hon so vpi mau 
khdng co spi. Mdt lan nPa, sOi lai ddng vai trd l lm g i lm 
tde dp ph i huy va keo d l i kh i nang lam viec cua mau. 

De giai thieh dupe rd hOn ket qu i ve eUPng do ehju 
keo khi udn (H/n/i 3. ?,)vl Png xPve mdi fH/n/j 3.2 vd 3.3) P 
tren, ta ed the phan tieh eo che lam viee cua spi trong pha 
nen (vPa xi mIng + spi) cCia be tdng nhu sau: 

(1) Mdt phan tai trong dUOc truyen theo phuong 
dpc v l phuong vudng gdc vPi spi va dupe phan bo deu 
trong vatlieu nen; 

(2} Hinh thanh ea che bac cau (bridging) - khau vet 
nPt, die biet vPi eie v^'t nPt vl mP. Ong suat tap trung tai 
dau cac vet nPt se dUOc eae soi hap thu va truyen sang 
pha nen. Do dP, tai dau cic vet nPt, Png suit se g i lm di, 
dan den l lm cham, han ehe sp phat trien, tao mang lUPi 
cac vet nPt vi mo va tien tPi ngan chan sU hinh thanh vet 
nUt vi mo, tP dd lam ehim qu i trinh ph i hCiy be tdng, 
tang khi ning ehiu lpe eua mau. 

3. K£T LUAN 

Bai bao tap trung nghien cPu anh huPng cua edt spi 
thep (ty le 0%, 5% theo khdi luong} den mdt sd tinh ehat 
eua BTXM trong ket eau tam (mat duPng d td), vd edng 
trinh. Ket luan cho thl'y, edt spi thep nang eao kha nang 
ehiu lUe trang th l i tTnh eung nhu trang thai ddng - chju 
t l i trpng lap cho BTXM, cy the: 

- CuPng do ehiu keo khi udn cua BT5CS IPn hon hai 
lan so vPi be tong khPng sCrdyng edt soi BTOCS. 

- Tai ty sd 0.55, so ehu ky ehiu tac dyng t l i trpng l i p 
tai thPi diem pha buy mau (mau gay} - tudi tho mdi ci]ia 
BT5CS IPn hon 1.75 lan so vPi BTOCS. Trong khi do, khi 
t ing ty sd len 0.65 thi tudi thp moi cua BT5CS IPn hon hai 
lan so vpi BTOCS. 

- Cle tham sd thi nghiem moi phii hpp vPi dieu kien 
khai thac cua tam BTXM mat dUpng o to nen ket qu i 
nghien ePu eo the gop phan bd sung co sP ly luan khoa 
hoc trong viec de xuat ap dung v i t lieu nay trong xay 
dung: (1) Mi t dUPng BTXM eat, (2} tam mdng BTXM elt, 
(3) gia CUPng mat duPng BTXMeu... 
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