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Danh gia kha nang chju lac cua ban lien tuc 
nhiet be tong cot soi thep 6 gioi han cuong dp 

• TS. MAI LLfU - Trudng Dai hgc Giao thong van tai TR Ho Chi Minh 

T O M TAT: B^n lien tuc nhigt la mdt trong nhung 
thanh phan ket cau trong cong trinh cau yeu cau 
kha nang chiu keo Idn va de gay nirt sau mot thdi 
gian sd dung Vi v?y, vi$c sd dung be tong cdt sai 
thep la mot giai phap phu hop de tang cudng kha 
nang ch|u keo ciia be tong trong ban lien tuc nhiet 
Trong nghien cdu nay se sd dung cot sqi thep cd 
chieu dai 35mm va duong kinh 5,5mm vdi moc 
hai dau de tang kha nang chiu keo khi uon va han 
che vi^c md rgng vet nirt. Oe danh gta kha nang 
ch|u uon cua ban lien tuc nhiet bang be tong cot 
soi thep, trong bai bao nay se sd dyng cac phuang 
phap: phuong phap thyc nghiem va cac phuong 
phap thiet di$n phang 

T u KHOA: B^n lien tuc nhi$t, be tong cdt spi thep, 
mo-men khang uon, phuong phap thuc nghiem 

ABSTRACT: Link slab is one of component parts 
of bndge superstructure that needs strengthening 
in tension to meet the structural requirement and 
so to improve the performance of plain concrete 
in link slab, steel fibers are added to the concrete, 
called steel fiber-reinforced concrete (SFRC), 
to gain required strength The steel fibers are 
generally used as a solution of cracking resistance 
and strengthen of concrete, in this paper hooked 
end steel fibers of length 35mm with thickness 
of 0,55mm diameter is used Design calculation, 
regarding moment resistance in ultimate limit state 
was carried out in expenmental and traditional 
approarches with the assumption of sections 
perpendicular to the axis of bending that are plane 
before bending remain plane after bending, for 
evaluation of ultimate moment resistance of steel 
fiber-reinforced concrete link slabs in this research. 

KEYWORDS: Link slab, steel fiber-reinforced 
concrete, ultimate moment resistance, experimental 
method, plane section in bending 

nhdng nam 1960 va pho bien nhat la tai My va Nhat Ban. 
Sd dyng cdt thep spi se lam cai thien dang ke eae dae 
tinh ehiu lue eiia be tdng. Trong nhdng trudng hop ed 
yeu cau rieng ve dp on djnh, ve han ehe sddung edt thep 
hoae nhdng edng trinh can phai gia cUdng (vi dy be tdng 
phun lam vd ham, vd tau thuy), be tdng edt soi thep ed 
the la mdt giai phap hop ly [1 ], 

Nhdng Uu diem khae cua be tdng edt soi thep nhu 
giam bien dang do td bien va bien dang do co ngdt, tang 
kha nang chdng cSt, cai thien van de nut. Ngoai ra, be 
tdng cot sgi thep se la sUehpn lua rat hop If khi dng dung 
cho cae eau kien chiu lue tap trung Idn va ban lien tuc 
nhiet la mot trudng hgp dien hinh. 

Td tinh toan ly thuyet den thue thuc te sd dyng cho 
thay, ban hen tue nhiet ehju lUc keo udn rat Idn do nhieu 
tae nhan gay ra nhUxoay dau dam do hoat tai tren ket eau 
nhjp, thay ddi nhiet do, cae anh hudng thd cap do co ngdt, 
td bien... tao nen mdt he ket cau lam viee kha phdc tap 
va khd kiem soat. Vi vay, rat nhieu cdng trinh sau khi dUa 
vao sddyng thi van xua't hien nhieu vet ndt tai ban lien tue 
nhiet mac du da sd dung mdt lUpng edt thep gia cudng 
gan nhu gap ddi so vdi cdt thep thdng thudng cua ban 
mat cau nhd Hinh 1.1. Do dd, viec nghien cdu dng dyng 
be tdng edt sgi trong ban lien tuc nhiet la mdt giai phap rat 
tiem nang de tang tinh deo dai eua ban lien tuc, lam cham 
qua trinh phat trien vet ndt tai ban ndi va giam qua trinh eo 
ngdt anh hudng den su hinh thanh vet ndt trong ban lien 
tue nhiet, Nhdng Uu diem nay da dugc khang djnh trong 
nhieu nghien edu ea trong va ngoai nUde, 

Hon nda, viec danh gia kha nang chiu keo khi udn ciia 
ban lien tuc nhiet sddung vat lieu be tdng cdt sgi thep ket 
hgp vdi edt thep thanh la bai toan co ban trong viee thiet 
ke eau kien chju udn deae trang thai gidi han,Tuy nhien, tai 
Viet Nam edn han che cac nghien ciiu ve van de nay. 

I.OATVANOi 
Viee dung edt sOi de tang eUdng kha nang chju lUc 

eho be tdng xi mang la mdt y tudng dugc de ra td rat 
lau. Be tdng cdt spi da duoc bat dau nghien cdu td dau Hinh 1.1: Cdt thep bin liin tuc nhiit 
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Odi vdi vat lieu be tdng edt sgi thep thi Ung xd 
khi chiu udn eung khac vdi be tdng thdng thudng do 
xuat hien mgt each ngau nhien cac spi thep nen lam 
cho phan be tdng bi ndt van gdp phan tang kha nang 
chiu keo udn ciia dam. Day la diem quan trpng trong 
thiet ke cae cau kien dam bang be tdng cdt sol. Vi vay, 
nghien cdu nay se trinh bay mdt md hinh thi nghiem 
de danh gia kha nang chju udn eua ban lien tyc nhiet 
tam bang be tdng cdt sgi thep. Sau dd, eae phuong 
phap danh gia kha nang chju udn cua dam bang vat 
lieu be tdng edt spi dUdi dang g i i i tich theo md hinh 
thiet dien phIng cda ACI [2], Iman [3] va RILEM [4] se 
duoc phan ti'ch. 

2. MO HiNH THi NGHIEIVl O A N H G I A K H A NANG 
CHju U6N COA BAN LI^N TUC NHI$T BANG VAT LI$U 
Bi TONG c d i Sdi T H £ P 

2.1 . Cap phoi vat Meu 
Be tdng cdt sOi thep sd dyng trong nghien cdu nay 

cd cdt lieu Idn la da dam D^^^-12,5mm, edt sgi thep la spi 
thep Dramix cua hang BEKAERT cd chieu dai spi 35mm 
va dudng kinh sgi 0,55mm, Cudng dp mong mudn cua 
bd tdng khi khdng ed cdt soi khoing 42MPa theo mau 
lang try (15x30cm) vdi do tin cay 0,95 va ciia be tdng 
SFRC khoang 52IVIPA khi sddung ham luong 2,5% cot spi 
thep theo khdi lUong. Cap phdi de nghj dUpc trinh bay 
trong Bdng 2.?. 

Bing 2.1. Cip phdi be tdng cd cot spi vi khdng ca cdt spi 
cho ket cau bin lien tue nhiet 

1 N/X 

0,35 

0,34 

XM 

kg 

523 

523 

N 

lit 

183,0 

177,4 

Cdt 

kg 

650 

650 

BA 

kg 

1102 

1102 

Sieu d^o 

lit/IOOkgXM 

0,43 

0,66 

Stfi thep 1 

kg 

0,0 

62,5 

2.2. Md hinh thi nghiem bSn lien tuc nhiet 
Hien nay, nhieu nghien cdu edng bd sd dung cac 

md hinh thue nghiem danh gia kha nang chiu udn cua 
ban lien tue nhiet tUOng ddi khac nhau. NhU md hinh 
cda Caner va Zia [5], nhdm nghien cdu da sd dung md 
hinh Hinh 2.1 dam gian don ed kich thudc 6,25m eho 
moi dam va btin lien tue nhiet day 102mm de danh gia 
kha nang chju udn cua ban lien tuc nhiet. Tuy nhien, 
md hinh nay khdng phii hgp d nhieu phdng thi nghiem 
d Viet Nam hien nay. Mot md hinh khac dUOc GS. Victor 
C. Li tai Phdng Thi nghiem cua Dai hpe Michigan [6] de 
nghj. Day la md hinh dam lat ngUpc de md hinh gan 
dung ban lien tucnhiet lam viec trong thuc te.Y tudng 
md hinh dUa tren phan tieh nhu sau: bien dang udn 
trong ban lidn tuc nhiet chu yeu la do 3 yeu td chfnh: 
tuong tac tiep xuc phan dau d^m khdng dinh bam vdi 
ban lien tyc nhiet (deboned area), ehuyen vj thang 
theo phuong ddng va chuyen vj xoay cUdng bdc td ket 
cau dam truyen vao ban lien tuc nhiet. Do dd, de don 
gian hon trong thi nghiem nhung van dam bao 3 yeu 
to tuong tac d tren, pham vi dam lam thi nghiem se 
duoc rut ngSn lai nhu Hinh 2,1 va day cdn goi la md 
hinh dam lat nguoc. 

(M = 0) {M = 0) 
Hinh 2.1: Md hinh bin lien tuc nhiit liin ket 2 dim [6] 

Trong nghien cdu nay se sd dung y tUdng md hinh 
dam lat ngugc da phan tieh kha nang chju udn ban lien 
tue nhiet va md hinh nghien edu duge the hien d Hinh 2.2. 

Cae thdng sd eo b in eiia md hinh bao gdm: Hai dam 
thep hinh !oai 1200-Posco dai 1.500mm va dUOc dat vdi 
khoang each hai dau dam la 50mm; phia tren la tam be 
tdng cdt thep thudng cd f'c = 42MPa, chieu day 100mm 
va be rdng 300mm, chieu dai 775mm dupe lien ket vdi 
dam qua he neo; ehieu dai b in lien tyc nhiet la 725 + 50 
+ 725 - 1.500mm dat tren vung khdng dinh bam vdi dau 
dam va bang vat lieu SFRC cd cUdng dp f'^= 52MPa. Bd tri 
3 thanh thep dUdng kinh Dl 2 each mat tren ban mat cau 
35mm va ehay sudt tren chieu dai eae dam. 

. Vima khong dinh bam , 
BanmStcaul )B^ _ __ ___ \ ^ _g. 

II 1 
Thep hinh 1200 

1 775 725 
. 1500 

Thep hinh 1200 

|i 725 1 775 1 
ip , 1500 ,1 

Hinh 2.2: Cau tao ket eau dam thi nghiem (dan vi mm) 
Sau khi diie dam va b lo dudng dat eUdng dp, tien 

hanh lat ngupc dam va lap dat eae thiet bi de gia tai va do 
eac chuyen vj can thiet nhu Hinh 2.3 va Hinh 2.4. 

50 1376 198^ 1376 5^. 

, 11! , 
r ~ Thep hinh 1200 11 Thep hinh 1200 

Sensor do chuyen vi 
Hinh 2.3: So do gia tai va bo tri sensor do chuyen vj 

Hinh 2.4: Md hinh thuc hien trong phong thi nghi 
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Tien hanh gia tai va dung eae sensor de dp Idn cua 
tai trgng va ehuyen vj theo thdi gian gia tai. Ket qu i thi 
nghiem khi so sanh khi nang chiu tai cda dam khi ed cdt 
spi va khdng ed edt soi dugc the hien d Hinh 2.1. 

Ket qua so sanh td hinh ve cho thay rang, kh i nang 
chiu tai CLia dam trudng hpp khdng cd cdt sOi khoing 
lOKN va cd co soi gia cudng trong ban lien tue nhiet la 
15,9KN, tdc la tang len khoing 37,5%, Dieu nay khing 
dinh ve hieu qua tuong ddi tdt eua be tdng cot sgi diing 
trong ban lien tyc nhiet. Ket qua nay dung de danh gia 
kiem chdng vdi cac md hinh ly thuyet khae. 

Hinh 2.5: Bieu da luc va chuydn 

3. MO HiNH THI^T D I S N P H A N G Ot O A N H GIA 

K H A N A N G CHjU UdN CUA D A M dTTGH Cl/dNG D 6 
Trong phan nay se tap trung nghien cdu md hinh 

thiet dien phang de danh gia kha nang chju udn cua ban 
lien tuc nhiet b^ng vat lieu be tdng cdt sOi, Phuong phap 
nay dUa tren mdt g i i thiet quan trpng dd la thiet dien dam 
ludn phIng va vudng gdc vdi true dam trong sudt qua 
trinh bien dang. Day la mdt g i i thiet rat quan trpng de dOn 
gi in qua trinh tinh toan phdc tap trong nhieu hUdng dan, 
tieu chuan va tien den xay dung nhdng bai toan du bao 
khi nang chju tai cua dam khi chiu udn. Sau day la mdt sd 
md hinh thiet dien phIng duoc sddung kha pho bien, 

Theo hudng dan cua ACI 544,4R-11 [2], eae Ung suat 
bien dang eua mdt thiet dien dam dugc bleu dien nhu 
Hinh 3.1. 

0,85 fc 

Hinh 3. l:Sad6 ung suat biin dang (ACI544) 
C/ng suat keo cua be tdng cdt sOi: 

£7, =0 ,0072-^ . ,0^ . / ^ 

Trong dd: 
- Chieu d i i cdt sol: l^= 35mm; 
-DUdng kinh cot sgi: rf^=0,58mm; 
- Ham luong thep soi theo the tich: p^ = 0,765%; 
- F̂ ^ = 1 ~^ ,2 xet hieu qu i dinh d i m edt sOi vao be 

tdng; cdt sgi ed hai dau mdc thi 1,2. 
Bien dang trung binh cua cdt soi thep: 

.,=^ ^ '̂ ' 
Trong do: Ê  - Md-dun dan hdi cua cdt sgi thep. 
Vj tr i can xet khi nang chiu keo ciia be tdng cot sgi 

thep duge xic djnh nhu sau: 

f 0,003)- (3) 
0,003 

Trang do: c - Chieu cao vung nen. 
Dua tren cac bieu do dng suit va bien dang, ehieu 

cao vung nen a duge xic djnh nhu sau: 
0,85./;.a.f' = A^ /^ + cr,.(h-e)J> 

A„,f^+a,h.h (4) 
ft,(0,85X + f) 

Bang cich can bSng md-men tai trgng tam vdng 
nen, sUc khang udn danh dinh eua thiet dien dam dugc 
xac dinh nhusau: 

M„^AJ^{d^- -) (5) 

Theo hudng dan eua Iman [3] thi cac bleu do dng 
suat va bien dang gidng nhuHinh 3.1, trUdng hgp hUdng 
dan eua ACI 544. Tuy nhien, neu cudng do be tdng hon 
40MPA thi can hieu ehinh he sd trong edng thdc (1) tinh 
Ung suat keo cua be tdng td 0,0072 thanh 0,0138. 

Theo hudng dan cua RILEM [4], cac Ung suat bien 
dang dUpc bieu dien nhu Hinh 3.2. 

Tien hanh can bSng lyc se tim dugc sde khang cda 
dam be tdng cdt thep sOi nhu sau: 

+ <7jh-x).b[px + x,^,i,h-x)] 
Trong do: 
Chieu cao viing nen dUOc xac dmh nhu sau: 

X ^ = o«|;.^{o,S5Xj = 

AJ^ + (T.„b{h-x) (7) 

(6) 

^ 

><,/,+'^ 

- 0 , 8 5 6 / , 
3 ^" 

>̂  
+ aj} 

0,0035 
Ĥ  ^ 

Hinh 3.2: So do ung suat biin dang (RILEM) [4} 
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Trong bleu dd hinh tren gia tri u^ la dng suat keo 
trung binh eua be tdng edt sdi. Gil trj Ung suat nay dugc 
xac djnh theo thi nghiem mau duac quy dmh trong 
RILEM TC162-TDF. 

* Ddnh gid ket qud: 
Tien hanh gia tai ket eau dam lien hgp vdi ban mat 

eau theo md hinh dam lat ngUOe. Sddyng loadeell va eac 
sensor de thu thap tai trgng va chuyen vi mdt each tuong 
dng. Ddi vdi md hinh thiet dien phang, cac md-men udn 
tdi han duoc xac djnh theo cac phuong phap khac nhau 
va quy doi thanh lue gia t l i tdt han P^=MyL, trong do L 
la khoang elch tUtim gdi den tai trong t i c dung, ket qua 
dugc trinh bay trong Bdng 3.1. 

Bing 3.1. Luc tai han theo ACI, Iman va RILEM 

PPtinh 

P.(KN) 

ACI 

13,328 

IMAN 

15,230 

RILEM 

14,030 

Bieu dd lUe gia t l i - ehuyen vj tai diem gida ban lien 
tyc nhiet va eac gia trj md-men tdi han theo ACI, Iman va 
RILEM dupe bieu dien nhu Hinh 3.3. 

Ket qua td Hinh 3.3 cho thay rang, cac bieu do td 
thi nghiem thuc te the hien rd 3 giai doan lam viee: giai 
doan thiet dien lam viec trong giai doan dan hdi (OEl), 
giai doan thiet dien hinh thanh vet nut d be tdng vung 
keo (El E2) va giai doan pha hiiy (E2E3). Tai trpng gidi han 
trong giai doan dan hdi td md hinh thi nghiem (El) la 
4,95KN dng vdi chuyen vj la 2,202mm. Ket eau bat dau 
pha huy ddi vdi thi nghiem tai diem E2 cd tai trong la 
14,37KN va chuyen vi la 14,79mm; ddi vdi cac md hinh 
thiet dien phang eiia ACI, Iman va RILEM lan luot la: 
13,328KN, 15,230KN va 14,030KN. Ddi vdi t l i trgng gia tai 
khi ket cau dat gidi han cue han thi md hinh thuc nghiem 
va md hinh thiet dien phang cua Iman kha gan nhau. 
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Hinh 3.3: Bieu ddlue va chuyen vi theo thi nghiim (Experiment) 
va eac md hinh thiet dien phang 

Cac ket qua nay rat cd y nghia trong viee danh gia 
ket eau cdng trinh thUc te khi can phai dU bao kha nang 
chiu luc d trang thai gidi han cudng dp trong thiet ke loai 
ket cau phdc tap nay. 

4. K^T LUAN 
Nghien cdu da trinh bay ve viec danh gia kh i nang 

chiu udn eda b in lien tyc nhidt b ing be tdng cd cot sgi 
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thep va khdng eo cdt soi thep theo md hinh thi nghiem. 
Ket qua cho thay kha nang chiu udn ciia dam dugc lam 
td be tong cot sgi thep dng vdi cap phoi trong Bdng 2.1 
tang khoing 37,5% so vdi trUdng hop khong dung cdt 
sgi thep. Day la mdt ket qu i rat tich cUe de cd the phat 
trien loai be tdng nay de dng dung thiet ke ban lien tuc 
nhiet trong thuc te. 

Nghien cdu cung da so sanh ket qu i thi nghiem 
va cac md hinh thiet dien phang theo hUdng dan eua 
AC1544, Iman va RILEM, Ket qua eho thi'y, theo md hinh 
cua RILEM la kha phii hop vdi md hinh thUe nghiem. Day 
la mdt tien de rat quan trgng de hd trg viec xay dUng 
phuong phap thiet ke b in lien tyc nhiet bang be tdng 
cot sgi thep trong ket cau thUe te. 
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