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Phan tich anh huong 
cua hu hong dinh bam den ung xu co hpc 
ket cau mat cau thep - lop phu be tong nhya 
bang mo hinh uon 5 diem 
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TOM TAT: Mye tieu cua bai bao la phan tich anh 
huong cua hu hong lop dfnh bam den ung xu cua 
ket cau ban mat cau thep co sd dung lop phij bang 
be tgng nhya. Mo hinh uon nam diem duac su 
dung trong nghien cuu nay de mo phdng tuong 
tac cue bo giua ban thep va lop phu asphalt. U6 
htnh ket cau bao gom b in thep day 14mm, lgp 
dinh bam epgxy day 02mm va lop phu be tong 
nhya day 7cm Ket qu i mo hinh cho phep du dosn 
su phan bo ung suat va bi^n dang trong ket cau 
b in mat cau 

TL/ KHOA- Ban mat cau thep, be tong nhua, hu 
hong dinh bam, uon nam diem. 

ABSTRACT' The objective of this paper is to 
analyze the influence of interfacial failure on the 
behavior gf the steel bridge deck plate with the 
bitumingus wearing cgurse The five-pgint bending 
model was used in this study to simulate the local 
interaction between a steel deck piate and its 
asphalt surface. The model structure is composed 
of a 14-mm-thick steel plate, an epoxy bonding 
layer of 02-mm-thick and a 70-mm-thick asphalt 
mixture The modeling results allow predicting the 
stress and strain distnbutign in the bridge deck 
structure. 

KEYVYORDS. Steel bridge deck, asphalt mixture, 
interfacial falure, five-point bending. 

I .DATVANDE 
Bin mi t eau thep eo eae sUdn tang eUdng dgc theo 

hudng xe ehay (edn dUpc gpi la ban mat cau true hUdng) 
la dang ket cau kha pho bien dung cho cac cay cau tren 
cae dudng cao toe. Dang mat eau nay dugc ap dung cho 
nhieu loai ket ci'u nhip nhu dam, gian, vom, d iy v i die 
biet khi ket cau nhjp can vUert khau do Idn thl ket eau ban 
mat c iu true hudng la mdt lUa ehgn phu hop vi ehung 
giam duac dang ke tmh tai cija cong trinh eau. Ket ci'u 
m i t eau true hudng ed the ehia lam hat loai pho bien; (i) 
loai sudn hd la loai ma mat cau thep dugc lien ket han 

vdi cic sudn tang cUdng dgc dang mat eit hd, loai nay 
thi eong don giin nhung do cdng chong xoan kem. (ii) 
Loai cd sudn tang eudng kin tuy ehe tao phUe tap nhung 
lai phin phoi duoc t i t trong ngang, dp cUng chong xoan 
tdt nen dupe sddung pho bien trong nhQng cau thi edng 
mdi nhQng nam gan day. 

Ket eau mat eau thep trUe hUdng dem lai loi the ve 
chieu cao v i trong lugng thap, tuy nhien nd eung dua 
den mpt sd van de phdc tap nhu ndt dgc tren be mi t Idp 
phu, hu hong tiep xuc giQa bin thep va ldp phu, dae biet 
la idp phu dang be tdng nhua, day eung chinh la chu de 
hudng den eua nghien cdu nay. 

d Viet Nam, cac dang hu hong nay eung da xuat 
hien tren eae cong trinh cau Idn nhu Thing Long (Ha 
Ngi), Thuin Phudc (Da NSng)... Vi vay, mac dit raddi td rat 
sdm (nhdng nam 1930) nhung cac chit de nghien eUu ly 
thuyet va thuc nghiem xoay quanh ban mat eau thep trUe 
hudng den nay van con ndng hoi tren the gidi cijng nhU 
dViet Nam. Chung ta cd the liet ke mgt v i i nghien eUu 
tieu bieu nhu: Cullimore v i dong nghiep nam 1983 [1], 
Bild n im i 987 [2], Battista va Pfeil nam 1999 [3], Nakanishl 
va Okochi nam 2000 [4], Ktm va cong sU nam 2014 [5] va 
Nguyen Nggc Long va eong su nam 2016 [6]. 

Tren co sd cac nghien cUu da cdng bo tren the gidt, 
bai b io dexuat sddyng mo hinh uon n im diem de phin 
tich Qng xii cyc bg eua ket cau ban thep - Idp phu be 
tong nhua lien ket nhd Idp dinh bam keo epoxy. TQ do, 
md phdng so iam viee cua ket eau nay bang phuong 
ph ip phan tif hQu han cd ke den mdc do hu hdng cua 
ldp dt'nh bam. Bai bao duoc ket cau theo eae not dung 
chinh nhu sau: Phan 2 danh de md t i mo hinh ket cau, 
phan 3 dung de phan tieh eie ket qua thu duge tUviee 
mo phong Qng xQ bing phQong phip phan tii hdu ban, 
phan cuoi cung la mgt sd ket luan va kien nghi. 

2. MO HiNH KET CAU UON 5 DIEM 
Viec phin tieh Qng xdeye bg eua ket cau mat eau thep 

sddung Idp phu be tdng nhua khong can thiet phii md 
phong toan bo ket cau mat cau ma ehi can mo phong ket 
eau dd trong pham vi inh hUdng cua tai trgng banh xe. 
Tren the gidi, khi nghien cQu ve chu de nay, eae nha khoa 
hoe da de xuat nhieu mo hinh ket cau dai dien, tuy nhien 
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trong nghien cdu nay ehung ta ehi sQ dung md hinh uon 
nam diem la mo hinh xui't hten trong nhQng cong bo gan 
day cua Kim, Li va Pouget [5,7,8] de gii i quyet bai to in ma 
nhdm nghien cQu dat ra. Md hinh uon nam diem sQ dung 
trong nghien cdu nay duge mo ta ey the ve mat hinh dang 
va kieh thudc (dOn vj mm) thong qua H'mh 2.1 dUdl day. 

Be tong nhu'a 
^Ldp dinh bam 2mm 

Bing2.3. Thdng so vit lieu dinh bam 

• " & 

Hinh 2.1: Md hinh kit ciu chiu uon 5 diem dimg trong md phdng 
Theo mo ta trong H/n/i 2./, ehung ta nhan thi'y r ing 

mo hinh ket eau nay phu hop vdi ca hai dang mat eau sQ 
dung sudn tang cUdng kin va hd. Trudng hop sUdn tang 
eudng kin tuong Ung vdi vi tri mot banh xe d chinh gida 
mgt sUdn, banh edn lai d giCfa hai sudn hen tiep. TrUdng 
hgp sUdn tang cudng hd tugng Qng vdi vi tri banh xe d 
ehinh gida basQdn lien tiep. Nhan dinh naycdtheduge 
mieu ta trUc quan thdng qua Hinh 2.2. 

S Vet banh xe kep 

Ivio ininh u6n 5 clieni 
1 4 2 5 3 

r^ K K 
Hinh 2.2: Mo hinh kit cau ehiu uon 5 diem ddng trong mo phdng 

Trong nghien cQu niy, nhdm t ic gia tien hanh mo 
phong ket cau dtrang thai ehiu t ic dong tTnh cua tai trgng 
binh xe kep, tQOng Ung vdi hai d i i tai trgng phan bo dai 
200mm, de sinh ra tai trong phan bo nay tai trpng tryc lay 
g i i tri la 60kN t ie dung len to in bp ket eau. Vat lieu sddyng 
trong mo hinh eoi nhU din hoi tuyen tinh, thong so cu the 
eua ehung dugc the hten trong cac bang sau day; 

Bang 2.1. Thong so vat lieu thep 

STT 

1 

2 

3 

Dai lutfng 

M6-dun dan hoi 

Khoi iLfdng the tich 

He so Poisson 

Ky hieu 

E 

V 

« 

Gia tri 

200.000 

7850 

0,3 

OCnvj 

IVlpa 

Kg/m' 

BangZ.Z. Thong so i/at lieu tie tdngnhua 

STT 

1 

2 

3 

Dai IUdng 

M6-dun dan hoi 

Khdi iuong the tich 

He so Poisson 

Ky hieu 

E 

V 
V 

Gia trj 

4500 

2400 

0,35 

Dcmvj 

Mpa 

Kg/m' 

STT 

1 

2 

3 

Dai iUorng 

M6-dun dan hoi 

Khoi laong the tich 

He so Poisson 

Ky hieu 

E 

V 

V 

Gia tri 

3500 

1540 

0,33 

Dcfn vi 

Mpa 

Kg/m' 

Nham mye dieh mo phdng mde do huhdng eua ldp 
dinh bam, nhdm nghien cQu tten hinh rdi rae hda Idp dinh 
bam thanh eac doan lien tiep, moi doan ed kich thQde 
theo chieu dai la 20mm. Khi Idp dinh bam bi hQ hdng 
tuong Qng vdi viec g in dae trQng vat lieu tQOng Qng mdt 
gia trj vo eung nho (eoi nhQ bang khong). Nghien cQu 
nay tien hanh phan tich Qng xQ eua ket eau tQOng Qng 
vdi eic mQe do hQ hong eua Idp dinh bam khae nhau, eu 
the mUc do huhdng bien doi theo d i i [94,7; 89,47; 81,58; 
71,05; 60,53; 50; 39,47; 31,58; 21,05; 10,53; 0]%. Hinh inh 
ve eong tae ehia ludi ket ci'u ban thep, Idp phu be tong 
nhua va ldp dinh bam trong phuang phip phan td hCru 
han duoe the h en tiPTHin/i '' 

Hinh 2.3: Chia ludi kit eau bin mat cau thep 
- Idp phu bi tdng nhua 

Khu vUe Idp dinh b im dUOc chta lUdi kh i min do dae 
tinh eua ldp nay la rat mong va dUOc rdi rae hoa thanh 
eie doan hen tiep. 

3. KET QUA VA P H A N TICH 
DUdi tac dung cua tai trong true 60kN sinh ra tai 

trong phin bo tren hai dai 200mm (H'mh 2.1), gta trt 
bien thien cua bien dang va Ung suit tai hat vi tri A (vj 
tr i chinh giQa sQdn t ing cQdng), vl tri B (vi tri glQa hai 
sQdn t ing cQdng) tQong dng vdi cic mdc do dinh bam 
(edn lai sau hu hdng) khae nhau dQoe the hien tren Hinh 
3.1, 3.2. Bien dang v i dng suat keo the hien bang gta trj 
duong, con bien dang v i Qng suit nen the hien thong 
qua g i i tri am. 

39 
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Ung sual (N/m2) 

Hinh 3.1: Suphan bo bien dang vi ung suit 
trong kit eau tai vj tdA 

Hinh 3.2: Suphan bibiin dang vi ung suit 
trong kit eiu tai vi triB 

Cd the nhan tha'y rang, khi mQc do dinh b im nhd 
(tdc la hQ hdng ldp dinh b im eang nhieu) thi do Idn 
cua bien dang va Ung suat tai dinh Idp be tong nhUa 
la rat Idn, hien tugng nay xuat hien c i d vi tri A va B, 
khi mQc do dinh bam t i ng len (tQc la huhdng g i im di) 
thi do Idn cua bien dang va Qng suat tren dinh ldp be 
tdng nhua g i im dan, den khi mdc do dinh bam tren 
40% (tdc la mde do hQhong nho hon 60%} thl sUthay 
doi bien dang v i dng suat tren dinh Idp be tong nhQa 
khdng cdn rd ret. Oieu nay eo the phan nao khing djnh 
dugc r ing, khi hU hong Idp dinh bam cing Idn thl se 
de dan den hU hong nut dgc tren Idp be tong nhUa tai 
vi tr i sQdn t i ng cQdng do nd phat sinh noi lUc v i bien 

40 

dang Idn hon nhieu lan khi Idp dinh bam hu hong it 
hoic ehua bj huhdng. 

Quan sit phan bleu dd bien dang va Qng suat eua 
phin b in thep ehung ta nhan thay rang, d c i hai vj tri A 
va B, khi mUc do hu hdng nhd hon 60%, Qng suat phat 
smh trong ban thep la rat Idn, dieu nay chdng td khi 
Idp dinh bam ed chat iQong tot, mdc do hQ hdng nho 
thl ngoai luc t ie dung len ket eau ban mat cau thep - be 
tong nhua phan Idn la do phan b in thep ehiu. 

Hinh 3.3 dUdl day bieu dien su bien thien bien dang 
va Qng suit tat dinh ldp be tong nhUa d ea hai vi tri A v i B 
theo mure do hU hong cua Idp dinh b im. Chung ta quan 
sat thay ring, vdi mde do hU hdng dUdl 40%, Qng suat 
va bien dang tren dinh ldp be tdng nhua gan nhu khdng 
thay doi, mde do hU hdng td 40% den 60% Qng sua't va 
bien dang cd sU thay doi nhe, khong ro ret. Khi mQe do 
hQ hdng tren 60%, Qng suat va bien dang cd xu hudng 
tang manh, du doan nguyen nhan dan den nUt tren mat 
ldp be tong nhua. 

Hinh 3.3: Su'phan bo bien dang vi dng suit 
tren dinh Idp be tdng nhua tai hai vi trf A va B 

Tren diy la nhdng nhin xet cua ket qua mo hinh 
Qng xd cue bg ket eau mat eiu thep sQ dyng Idp phu 
be tong nhUa dUdi t ie ddng eua t i l trong tinh ed ke den 
mQe dp hQ hdng eua Idp dinh b im. Tren thuc te ket cau 
mat cau chju t ic dgng eua t i t trgng dgng nen vtee pha 
buy ket cau ndi ehung v i Idp dinh bam ndi rieng cd the 
sinh ra do mdi, dieu nay md ra mot ehu de nghten cufu 
tiep theo sau nghien cUu nay. 



KHOA HOC CONG NGHE 
S6 04/2020 

4. K^T LUAN 
Bii b io da trinh b iy ket qu i md hinh danh gia trang 

th i i bien dang va dng suit cyc bg eua ket eau mat cau 
thep true hudng sQ dung Idp phu be tong nhUa thong 
qua mo hinh ket cau chiu uon nam diem, trong do cd 
ke den anh hudng cua mdc do hu hdng Idp dinh b im. 
Nghien cQu da ehi ra anh hudng cua viec mat mat dfnh 
bam ed the gay ra hQ hong tren Idp phu be tong nhua 
tren mat cau nhu the nao. Chung ta ed the sQ dung 
trinh tQ mo phong nay ket hgp vdt eong t ie do dae thQc 
nghiem tai hien trudng de phong doin mQc do hU hong 
Idp dinh bam tren eae eong trinh cau dang sd dung, tQ 
do xay dung ke hoach cho viee duy tu bao dudng hoae 
sCfa chQa thay the. 

Nghien cdu nay mdi eh! gi i i quyet dUge bit to in 
tae dgng cua tai trpng tTnh trong khdng gian hai ehieu. 
De ket qua sat vdi thuc te hgn nQa can giai quyet bat 
toan dgng v i xem xet trong khong gian ba ehieu, mQe 
dp hu hdng va vl tri hu hdng eua Idp dinh bam can phai 
thue hien bang mgt phep gieo ngau nhien nhieu lan, 
sau do tinh g i i trj trung binh eua mdi lan phin tich Qng 
xQ.Oiyeung ehinh la nhQng ban che ma nghien cQu nay 
ehua thuc hien duge, md ra chu de tiep theo cho nhdm 
nghten cdu. 
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