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KHAO SAT A N H Hl/CJNG CIJA DAM NGANG 

DEN SU" PHAN BO NGANG CUA HOAT TAI 
DOI VOl KET CAU NHIP CAU DAM I 

Tim tit Mvc mu cua bii bio li khio sit 
tham s6 mit si yiu tiinh hudng din su phin 
bi ngang cia Im^t tii dii vdi ciu dim I - bi 
ling dt Uiip (BTCT) ung suit tnrdc (I/ST). 
Bii bio ip dvng phuong phip phin tu hiru 
hQn di phin tich su phin bo ngang cia hopt 
tii dii vdi du dim I. Toin bp kit cSu nhip du 
dupc rdi r^ ttoi bing cic phin tu' 3D solid 
dpng chip tCr diin. Vit liiu kit du nhip dupc 
gU thiit lim viic d ving din hii - tuyin tlnh. 
Kit qui phin tich cho thiy dim ngang cd anh 
hudng nhit djnh din su phin bS ngang cia 
hopt tii. 

Tir khoi: Phin bi ngang, phin ti" hOv hpn, 
dim ngang, ANSYS. 

Atistract: The content of this paper focuses 
on considering the factors which effect the 
transverse distribution of the Live Load for I -
girder - presbessing reinforced concrete. Tha 
article is applied the finite element method to 
analyze the transverse distrit>utkin factor ofthe 
Live Load fori- girder The entire span bridge 
structure is analyzed as 3D solid tetrahedral 
pyramid shape. The material is assumed 
working in the etastic zone - linear Analysis 
results showed that the cross tream influence 
to the horizontal distribution of live load. 

Keywords: Live Load Distnbution, FEM, 
diaphragm, ANSYS. 

TS. Lg B A K H A N H 

SV. Vd HoAi B A O 
Khoa Ky thu$t xay dong, Trudng Dai h(jc Bdch khoa 

Dgi hpc Quie gia TP. HCM ^ 

clu AASHTO 2014 cda My - van ddnh so quan tdm 
ddng ke din tlnh todnh h$ s l phan b l tdi tnpng. 

Theo 22 TCN 272-05 (AASHTO-1998), d l i vdi kit 
clu nhjp c lu dam BTCT DLfL tiet di|n chO 1 thi hi s i 
phan bo hoat tai d l i vdi m l men eho cdc dim gida 
dop-c xae djnh theo 2 cdng thOc: 

J HSPBN dl i vdi 1 ldn xe: 

U300J \LI [U' 
HSPBN dl i vdi 2 idn xe hay nhilu hen: 

1.Gli:n THIEU 

I 

1 

0,075 
12900 Iff 7^ 

(1.1) 

(1.2) 

Vide xdc d|nh ehlnh xdc hi s l phdn b l ngang 
(HSPBN) cua hoat tai cd y nghTa quan trpng trong 
thilt ke clu. 

HI s l phdn b l ngang the hi|n phin tai trpng d?t trdn 
mdt clu truyen ldn m|t phin tO (dim chii) cua mat 
cl t ngang kit d u nhip [1]. 

TO nhong ndm 2000, cdc phin mim vd phin cOng 
mdy tinh cd nhdn du manh d l phdn tich kit elu tirpng 
dl i phOc tgp. Nhd dd md vipc phdn tich kit d u nhjp 
d u thudn B n̂ hon nhilu. Do v§y vai trd eiia phirong 
phdp HSPBN b| gidm di ddng k l . Tuy nhidn treng cdc 
tlnh todn so bp, phopng phdp HSPBN van cdn d n 
thilt. Dilu ndy thl hi§n trong bp Udu ehuin thiet k l 

Trong dd: 

S: Khodng cdch giOa cdc dim chinh, S=1100-4900min 

t̂ : Chilu ddy bdn mdt d u , t, = 110 - 300 mm. 

L: Chilu ddi tlnh todn ciJa nhjp, L = 6000 - 73000mm. 

K̂ : Hp s l dd cOng theo phircrng dpc. 

d,: Khodng cdch gioa bdn byng phia ngodi dim bidn 
vd mdp trong dd via. 

Dilu ki^n d l î fa chpn eac cdng thOc ndy Id tuj theo 
loai hinh m^t d t ngang ki t d u nhjp. Theo bdng 
Bang 4.6.2.2.1.1 kit d u phin trSn cua d u cd d u 
ki^n dd m^t d t cho 1 hodc chO T bdo, bd ting diic 
sanvd cd lopi mat d u bd tdng d l tgi cho, bd tdng dlic 
san thi thude nhdm (k). IJng vdi mli nhdm hay vdi 
nhdm mat cl t ngang, trong 22-TCN 272-05 se doa 
ra mOt s l cdc cdng thOe tinh HSPBN [2]. 

L 
JT ;!r X li" 

^ 

(k) 
Hinh 1.1. Phdn nhdm (k) theo m^ dt ngang diin hinh 
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Nhir vgy 22-TCN 272-05 dura chu trpng nhilu den 
vai trd cua hd iiin k i t ngang. Do do ndi dung cua bdi 
bdo ndy t^p tmng khdo sat tham so mdt so y lu t l 
dnhhodng din sif phdn b l ngang cua hogt tai d l i 
vdi d u dim I - be tdng d t thep (BTCT) Ong suit 
tnrdc (LfST). 

2. T O N G Q U A N MQT SO NGHIEN C I / U V A 1>NG 

DVNG HSPBN 

Dd cd nhilu cdng trinh nghien cOu ve s</ phan t)6 
tdi trpng dp dgng cho cdc tnrdng hpp khdc nhau to 
don gian den chinh xdc. Hau hi t cac phiKmg phap 
diu Alfa tren 3 nguyen ly: Can bdng tlfcmg thich 
vd vdt lieu di/pc coi la ddn tioi tuyin tlnh. Muc dich 
cua d c phoang phdp ndy id xac dinh su phdn bo 
tai trpng tren ca sd dp cimg ttfomg doi ciia cac l)p 
phdn khdc nhau. Cdc phirong phdp di tO dem gian 
(ddn biy, nen idch tdm, goi t\ra dan hoi) den chinh 
xde (mang dim, dai hOu hgn, phan tii* hiru hgn, sai 
phdn hOu hgn). Dieu kipn cdn bdng diroc dung cho 
mpi phirang phdp vd mpi phirang phap deu duoc 
md hinh sao cho ki t d u Idm viec gan dung vdi 
t i ioct l [3] . 

2.1. Crng dung HSPBN trong 22 TCN 18-79 

Theo 22 TCN 1&-79, thodng dimg nhit id phiromg 
phdp ddn biy. phoang phdp ndn Idch tdm, phirang 
phdp d im lien tyc trdn cdc g l i ddn hIi.Theo quan 
dilm cua 22 TCN 272-05, cdc ky sir cd th l dimg 
bit cO phi/ang phdp ca hQC hpp ly ndo d l tinh 
todn su phdn b l tdi trpng. Cdc phoang phdp ddn 
biy, phi/ang phap ndn Ipeh tdm, phi/ang phdp 
dim lien tye trdn cdc g l i ddn hl i deu dira trdn nen 
nin tdng ca hpc va di/prc thi/c t l xdc nhgn cd dd 
chlnh xdc chip nhdn di/pc. Do dd van cd th l tiep 
tyc diing cac phirang phdp tren d l tinh so phdn 
b l tai trpng [2). [4J. 

2.2. Sif phdt t r i ln cdch tlnh hp so phdn bo tai 
trpng ttieo tieu chuan AASHTO 

TO nhung ndm 1930 hp s6 phdn b l tdi trong da diroc 
nghidn ciru rdng rai trong mdt vai thap ki gan ddy [3]. 

Theo hi/dng nghien ciru dnh hi/dng cua cdc ttidng 
s l khdc ktidng diroc xdc dinh trong tieu chuan 
AAHTO LRFD cd mpt so tdc gia dgi dipn nhi/: 
Mabsout et al. 19g7b, 1998: Tabsh and Tabatabai 
2001: Chen1995a, 1995b... 

Theo hodmg nghidn ciru thirc nghi#m d l kiem tra dd 
chinh xdc ciia cdch tlnh hd s l phdn bo tai trpng tinh 
theo AASHTO LRFD cdmdtsitacgiadgidiennhir 
Kennedy and Grace 1983; Kim and Nowal< 1997: 
Eomand and Nowak 2001. Ban et al. 2001... 

Dva theo ki t qud ciia dy an NCHRP 12-26 (Zokaie 
et al 1991). Zokaie vd cdng sv nhdn xdt cac ttidng so 
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chinh anh hodng d in HSPBN Id: Khoang each d im 
S, chieu ddi nhip L, dd cimg dam K ,̂ chilu ddy bdn 
t̂ . Anh huong ciia cac thdng so diroc gid djnh theo 
quy ludt ham mu a.x .̂ 

Tren ca so kit qua cila do dn NCHRP 12-26 vd cdc 
nghien cini tiep theo, AASHTO LRFD ddng bilu 
thirc tinh gia trj ptian bo tai trpng cd dgng: 

D.F.-A-B(i)^Hz>' (2.1) 

3. Md HiNH N G H I E N CI>U 

3.1. Thdng so hinh hpc cua md hinh 

- Xdt nhjp dam I ddi 36m, b l rpng d u 12m, b l tri 6 
dam chinh cao 1.6m, dat each nhau 2m. 

- Dam ngang di/pc bo tri cd b l ring 0.24m. 

- Oac tnmg hinh hpc cua ti l t di#n dim. 

Ktioang cdch tO tiet didn iidn hop den day dim: 

y ^ = 1.0881m 

Moment quan tlnh bet dipn lien h<7p: 

I „ = 0.3578 m' 

Hinh 3.2. Mit dt ngang kit du nhip du 

3.2. Thdng so vgt lipu ciia md hinh 

(Be tdng d t thdp - Unear Elastic) 

- Vdt tidu bd tdng ldm dim chinh, dam ngang: 
r = 45MPa: 

E = 33914.98 MPa; 

(1-0.2: 

W^ = 2500kN'm'; 

W^ = 2400kNVm'; 

- Vat lipu be tdng iam tidn m§t d u : 
r - 2 8 MPa; 

E = 72696.21 MPa: 

11 = 0.2: 

W^ = 2500 k.N m'; 

W^ = 2400 k.N m': 
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- V$t lidu thep ldm gl i d u : 

E = 200000 MPa; 

11 = 0,3; 

W_ = 9850 kN/m'; 

3.3. Tai trpng 

Tdi trpng dirpc so dyng d l phdn tich id hcgt tai xe 
3 tn,ic dope liy dya trdn Tidu chuan 22TCN272-05. 

1 - Diin truyin tii cia "binh xe" 
Hinh 3.3. Mit bing kit du nhip du 

asKN 
I 4300 • 

u m 
^ itOOmi 

-ff-

Hinh 3.6. Ludi phin tu 

4. K^T QUA PHAN TiCH 

4.1. Kit qud phdn tich v l iimg suit 

Khdc sdt Ong suit keo thd di/di dim tgi m$t clt 
gioa nhjp (xdt che cdc d im gioa) khi b l tri d i f 
ngang cd chilu oao 1.2m, khodng d c h giOa dc 
dim ngang 4.4m. 

Bang 4.1: Hi s6 phin bi hopt tii theo lin dii vdi 
moment dim giua 

Hinh 3.3 Die tnmg xe tii thiit ki 

3.4. Md hinh hod kit d u 

Dimg phin tO khii chdp SOLID 187 (Hinh 3.5) cua 
phin mim ANSYS d l phdn tich cpc. Khi phdn tich, 
ludl phin to dope chia mjn hon d nhung chl cd khd 
ndng tdp trung Ong suit, nhOng chl d n khdo sdt 
chi tilt hon. 

L 

Logi tdi trpng 

Xe 3 tryc 

1 lan xe x i p tdi 

0.4083 

i 2 Idn xe x ip t i l 

0.6793 

Bdng 4.2: (fng suit kio trong cdc dim giira khi tlnh 
todn bing md hinh ANSYS 

Tn/d-ng 
hp^ x i p tdi 

1 xe 3 tnjc 

2 xe 3 tn,ic 

3 xe 3 tn,ic 

S „ (kPa) 

2226.77 

3238.04 

3504.62 

S „ (kPa) 

1707.96 

2820.54 

3374.14 

S„(kPa) 

1235.35 

2332.90 

3200.88 

S„(kPa) 

825.04 

1835.96 

2972.08 

Bdng 4.3: (fng suit kio trong cdc dim giua khi tlnh 
todn theo HSPBN theo 22TCN272-05 

Trudng hp'p x4p tdi 

1 xe 3 tryc 

a 2 xe 3 tryc 

(fng sudt trong d i m glOv 
(kPa) 

3070.26 

4355.85 

Bing 4.4: ifng suit kio trong cic dim giua tnrdng 
hop xip tii 1 xe3 trvc khi tinh toin bing mi hinh 

ANSYS 

Ptiiromg 6n 

H=1 2, SP=7.0 

H=1 2, SP=5.8 

H=1.2:SPM.4 

H=0.8; SP=4.4 

H=0.0; SP=4.4 

S^(kPa) 

2340.31 

2205.60 

2226.77 

2256.70 

2505.31 

S„(kPa) 

1597.87 

1728.19 

1707.96 

1665,24 

1562.42 

S,(kPa) 

1138.61 

1241.25 

1235.35 

116787 

942.45 

S«(kPa) 

77791 

818.49 

825.04 

773.93 

648.18 

Hinh 3.5. Ciu tnic cia phin tu khoi chip SOLID H - chilu cao dim ngang (m) 

^®^ 1^1 SP - khoing cich giOa cdc dim ngang (m) 
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|>N6 S U A T D A Y DAM D O 1 X E 3 TRgc 
f 

Khodng cdcntv d in iwi.i 

CTNG SUATOAY DAM D O 2 X E 3 TRgC 

KDoing e*cli lir dim NOI, B 

Hinh 4.1. Bieu di img suit tnidng hpp xip 1 xe 3 Hinh 4.2. Biiu do ung suit tn/dng hpp xip 2 xe 3 
trvc theo mi hinh trong ANSYS trpc theo mi hinh trong ANSYS 

Phtrongte 

H=i 2: SP=r 0 

H=12;SP=5e 

H=12, SP^4 

H=0 8 SP=4 4 

H=0 0 S P ^ J 

s„(i<P»l 

3284.58 

3232-14 

3238.04 

3260.52 

3509.54 

S^lkP") 

2897J6 

2806.18 

2820.54 

2858.68 

3246.36 

S^(kPa) 

2314.28 

2329 92 

233290 

2320.82 

2424.64 

S„(kPa| 

1711.24 

1845.30 

1835-96 

1764.26 

1550.42 

Phirong an 

H=1ASP=7.0 

H=1 i SP=5.8 

H=l 2 SP=4 4 

s„(«"») 
3495.37 

3500 44 

3504 62 

s„(W') 

3370.40 

3376 30 

3374 14 

S^(kPa) 

3265 75 

3184 71 

3200.88 

S«|kP» l 

2970-78 

2960.58 

2972.08 

H - chi^u cao dam ngang (m) 

SP - khodng cdch gn/a cdc d im ngang (m) 

Bing 4.5: t'hg suit kdo trong cae dim giiia trudng 
hqp xip tdi 2xe3 (rye khi tinh todn bdng mo hinh 

ANSYS 

H=0.8;SP=4.4 ' 3487 40 ' 3390 77 ! 3225 26 I 2946 32 ' 

i I 
H=0.0;SP=4.4 3580 OC 3684.43 | 3562.40 3007.93 

H - ttuku cao d ^ ngang (m) 

SP - khodng cdch gKra cdc d im ngang (m) 

Bang 4.6: lfng suit keo trong cdc dim giira trudng 
hqp xep tai 3 xe 3 bye khi tlnh todn bdng md hinh 

ANSYS 
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^J^NGSUATDAYDAMD03XE3TRgC { 

3 9 » 

m 
a. 
JC 

•tf 
33000 
m 

2500 

'" ; i 1 
: ! ! 

-• -21JtMa.%Sh4.4 ^ ^ ^ \ 

• 3m »WL̂ SP»C4 ^ S * 

-*-3tXH>0 ^ . 

- •^3utH- l . ts^*• V ^ V 
-•-3UtltlJSIV7,fl \ ^ ^ V 

ChwtAfM ^ -V— 

PPKFTT \ 
1 2 \ 

0 2 4 6 8 10 

Khoing cAch tfr d im MM, in 

Bang 4.8: Bi vong cic dim giOa khi tinh toin theo 
22TCN272-05 

Hinh 4.4. Biin dpng cua kit du nhjp dudi tic dvng 
cue hopt tii dit lich tim 

Bing 4 7: Bi vong cic dim giira khi tlnh toin bing 
mi hinh ANSYS 

Trwdng hpT> 
xep tai 

3 xe Idch tam 

3 xe dung tdm 

\2 
(mm) 

12.67 

11.74 

(mm) 

12.08 

11.79 

4« 
(mm) 

11.47 

11.79 

(mm) 

10.82 

11.74 

T r v d n g hp>p x i p td i 

3 xe dung tdm 

0 $ vdng cua d i m (mm) 

11.37 

Bang 4.9: Bi vong cic dim giira tnrdng hpp xip 
tai 3xe3 tnjc lich tim khi tlnh toin bing mi hinh 

ANSYS 

Phuong An 

H=1.2; SP=70 

H=1.2;SP=5.8 

H=1.2: SP=4.4 

H=0.8: SP=4.4 

H=0.0; SP=4.4 

i„(mm) 

12.71 

12.70 

12.67 

12 73 

13.02 

io(n"n) 

12.15 

12.12 

1208 

12.20 

13.03 

A^(mm) 

11.54 

11.50 

11.47 

11.57 

12.37 

*o(n»nl 

10.82 

10.81 

10.82 

10.80 

10.92 

H - chi^u cao d im ngang (m) 
SP - khoang cdch gif>a cdc d im ngang (m) 

Hinh 4.3. Biiu di dng suit tnjdng hpp xip 3 xe 3 
trvc theo mi hinh trong ANSYS 

4.2. Bi vdng 

Khdo sdt dd vdng cdc dim giua khi b l tri dim ngang 
d chilu cao 1.2m, khodng cdch giOa cdc dim E 
ngang 4.4m E 

Hinh 4.5. Biiu di di ving tnrdng hpp xip 3 xe 3 
trpc lich tim theo mi hinh trong ANSYS 
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Bing 4.10: Bi vdng dc dim giua tnrdng /ipp xip 
tii 3 xe 3 trpc ding tim khi tinh tdn bing mi hinh 

ANSYS 

PhiRmgin 

H=1.2:SP=7.0 

H=1ZSP=5.8 

H=1A SP=4.4 

H=0.8: SP=4.4 

H=0.0, SP=4.4 

A^lnwi) 

11.77 

11.76 

11.74 

11.77 

12.01 

4„(fran) 

11.85 

11.82 

11.79 

11.90 

1276 

4^ (mm) 

11.85 

11.82 

11.79 

11.90 

1276 

A^(iiun) 

11-77 

11.76 

11.74 

11.77 

12.01 

H - chi^ cao dkm ngang (m) 
SP - Mxwng cdch giira cdc d^m ngang (m) 

sg* phan chia ro giOa cac dam nSm trong va nSm 

ngodi vung tac dgng cua tgi trpng xe. 

Khi tien hdnh thay d6i dQ cuDg cua dkm ngang 

(thay doi khoang each giOa cdc d^m ho^c thay doi 

chilu cao dam) thi ung suat trong cdc d^m cung cd 

s^ thay doi theo. Dp ci>ng dam ngang giam thi si/ 

chenh l#ch Cmg suat giira c^c dim cdng tang l§n vd 

nguwc Igi. 

Dp vong cac dam khi tinh theo 22TCN272-05 thi c6 

gia tri nho hon so vcri ket qua tinh du^c tip m6 hinh 

ANSYS. 

D0v0NGDAYDAMKHiX£P3XEDONGTAM 5. K ^ LUAN 

Khoino cfah tir dim MM, m 

Hinh 4.6. Bieu dd dq vdng tnjdng hqp xep 3xe 3 
trqc dung tdm theo md hinh tivng ANSYS 

4.3. Nhan xet k4t qu i 

Crng suit trong cdc dkm giOa khi tinh theo HSPBN 

trong 22TCN272-05 c6 gia trj nhi/ nhau gii>a cdc 

dim, tuy nhi§n k^t qud thi/c t^ Id khac nhau do si/ 

Idm vi$c glL/a cdc dim khdng d^u. Ket qua tinh ti> 

md hinh ANSYS cho k6t qua thap han nhieu va c6 

I sA3nam2017 

TCr cdc so lipu thu di/grc ta c6 the thay sp* ldm vi$c 

cua dim ngang c6 dnh hi/ang nhat djnh den HSPBN 

cua hogt tai. Tuy nhien cdng thi>c tinh todn HSPBN 

theo Bang 4.6.2.2.2 cua 22TCN272-05 Igi khdng xdt 

den dilu ndy. 

Sl/ Idm vipc thp^ t l giOa cdc dim chfnh cung khdng 

dong deu md cd si/ chSnh l§ch nhit ^nh. 

Vi vgy vipc mo phdng si/ Idm vi^c cua cdc k6t d u 

trong l^dng gian bang phin tu* hOu hgn cd dOng 

phin to kh6i se phdn dnh chi tilt hern si/ Idm vipc 

thi/c t l cua cdc c lu ki$n din din kit qud tfnh todn 

chinh xdc han. Tuy nhien vi0c md phdng se r i t 

phijrc tgp, d^c bi$t doi vdri cdc clu nhjp Idn, nhilu 

chi t i l t • 

TAI LIEU THAM KHAO 

[1] B.B VujaKOB, CnpaeoMHMK pppoiKHbtx 

TepMHHOB. MocKBa: 3KOH-MHOOPM. 2005. 

[2] 80 GTVT. Tl§u chuln thiet k l c lu 22TCN 
272-05, BO GTVT, 2005. 

[3] L§ Bd Khdnh, 'Bdi gidng ly thuylt phdn b l 
tai trpng". 2010. 

[4J Giai thich tieu chuln thilt k l clu 22TCN 
272-05, Hd N0i: Bp Giao thdng vdn tdi, 2005. 

[5] A. Help, SOLID 187 Element Description. 
j Contains proprietary and confident informatiwi 
I of ANSYS, Inc. 




