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KHAO SAT ANH HUGNG CUA DAM NGANG
PEN SUPHAN BO NGANG CUA HOAT TAI
pOI VOI KET CAU NHIP CAU DAM I
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Tém tht: Muc tiéu cda bai bso I4 khdo sét
tham sb mot 88 ybu t8 &nh hudmg dén sy phén
bé ngang ctia hoat t3i 86i voi céu 0dm I - bé
t8ng cff thép (BTCT) img suét trude (UST).
Bai béo ép dung phurong phép phén tr hirn
han &6 phan tich sy phan bd ngang cda hogt

téi &8i vii cAu ddm 1. Todn bg két céu nhip céu

duyre o rac hod béng céc phén tir 3D solid i

dang chop iz dign. VAt liéu két céu nhip duge
gid thilt lam viéc & vang dén héi - tuyén tinh.
Két qua phén tich cho théy dém ngang c6 anh |
hudmg nhét dinh dén s phén bb ngang cda
hoat téi.

Tir khod: Phan bb ngang, phén tr hiu han,
d4m ngang, ANSYS.

Abstract: The content of this paper focuses
on considering the factors which effact the |
transverse distribution of the Live Load for I -
girder - prestressing reinforced concrete. The
article i3 applied the finite element method to

lyze the tra: distribution factor of the
Live Load for I - girder. The entire span bridge !
structure Is analyzed as 3D solid tetrahedral
pyramid shape. The material is assumed
working in the elastic zone - linear. Analysis
results showed that the cross besm influence |
to the horizontal distribution of live load.

Keywords: Live Load Distribution, FEM,
digphragm, ANSYS.
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1. GI THIEY

Vigc xac dinh chinh x4c hé s phan b ngang
(HSPBN) cla hoat tii ¢d y nghfa quan trong trong
thiét ké clu.

H& sé phan bd ngang thé hién phan tai trong dat tran
mét cAu truyén 1&n mot phan tir (dAm chi) cia mat
¢4t ngang két cAu nhip [1].

Tir nhiing nam 2000, cac phin mém va phin cing
may tinh ¢4 nhan i manh d& phan tich két cu trong
@i phirc tap. Nher 46 ma viéc phan tich két cdu nhip
chu thun tign hon nhidu. Do vy vai trd ciia phirong
phap HSPBN bj gidm di dang k&. Tuy nhién trong cAc
tinh toan s bd, phuong phap HSPBN van can cin
thiét. Bidu nay thé hign trong bo tiéu chudn thidt ké
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chiu AASHTO 2014 clia My - vn danh sy quan tam
dang k& dén tinh toanh hé sb phan bé ti trong.

Theo 22 TCN 272-05 (AASHTO-1998), dbi vai két
chu nhip cAu d3m BTCT DUL tiét didn chir 1 thi hé sb
phan b4 hoat tai adi véi mé men cho cac dim gitra
dugc xac dinh theo 2 cong thirc:

HSPBN dbi véi 1 1an xe:

04 0.3 0
0,06+( s ) (5) X
4300 L Le;

MSPBN déi véi 2 1an xe hay nhidu hon:

06 02 01
0.075 +(_s ) (5) LS
2000) \L) \L:

Trong d6:

S: Kho#ing céch gilka cac ddm chinh, S=1100-4900mm
t.: Chiéu day ban mét cau, t, = 110 - 300 mm.

L: Chiéu da tinh todn cla nhip, L = 6000 - 73000mm.
K,: Hg s6 a5 cirng theo phureng doc.

d,; Khodng céch gidra ban byung phia ngoai dim bién
va mép trong da via.

(1)

(1.2)

©idu kién @8 Iya chon cac cong thirc nay 14 tuy theo
logi hinh m3t c4t ngang két cdu nhip. Theo bang
Bang 4.6.2.2.1.1 két cdu phan trén cla cAu c6 chu
kién d& mat cit chiz | hodc chix T béo, bé téng dic
sénva c6 loai méit cAu bé tong db tai chd, bé teng diic
s8n thi thudc nhém (k). Ung véi m&i nhém hay vai
nhém mat cét ngang, trong 22-TCN 272-05 sé dua
ra mot s cac cang thirc tinh HSPBN [2).

(k)

Hinh 1.1. Phén nhém (k) theo mit cit ngang dién hinh
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Nhu vay 22-TCN 272-06 chwra chil trong nhidu dén
vai ird clia hé lién két ngang. Do dé nd¥ dung clia bai
b4o nay tap trung khdo sat tham sb mdt s6 yéu 1
anhhirdng dén sy phan bd ngang clia hoat tai ddi
voi cu ddm 1 - bé téng it thép (BTCT) img suét
truére (UST).

2. TONG QUAN MOT SO NGHIEN CUPU VA (PNG
DUNG HSPBN

Pa 6 nhiéu cong trinh nghién clru vé sy phan bd
tai trong &p dung cho céc tredng hop khac nhau tir
dom gian dén chinh xac. Hiu hét cic phirang phap
déu dya tén 3 nguyén ly: Can bing tuireng thich
va vat lidu dugrc coi 1a dan hdi tuyén tinh. Myc dich
clia cac phurang phép nay ta xac dinh sy phan bd
t3i frong trén co s& §6 cirmg trong b clia cac bd
phan khac nhau. Cac phuong phap di tir Son gian
(don by, nén léch tam, géi tra dan hdi) dén chinh
xac (mang dim, déi hiru han, phan tr hiru han, sai
phén hiru han). Bidu kién can bing dwoc diing cho
moi phurong phap va moi phirong phap déu dugc
mé hinh sao cho két ciu lam viéc gan ding véi
wire 18 [3).

2.1. (ng dung HSPBN trong 22 TCN 18-79

Theo 22 TCN 18-79, thrrdng ding nhit |3 phuong
phép don bay, phuong phap nén léch tam, pheong
phap dAm lién tuc trén cac géi dan hdi.Theo quan
diém caa 22 TCN 272-05, cac ky sur c6 thé ding
b4t c&r phuong phap co hoc hop ly nac dé tinh
todn sy phan bd tai trong. Céac phwrong phap don
bAy, phrrong phap nén léch tam, phuong phap
dam lién tyc trén cac gbi dan hdi déu dyra trén nén
nén tang co hoc va dugc thyc t§ xac nhan co do
chinh xac chap nhan dugc. Do 66 van co thé tiép
tyc dung cac phurong phap trén dé tinh sy phan
bé tai trong [2]. (4]

2.2. Sy phat trién cach tinh h¢ sé phan bd tai
trong theo tiéu chuin AASHTO

Tir nhimg nam 1930 hé sé phan bd ti trong da duwoc
nghién ciru ring rai trong mdt vai thap ki gan day [3].
Theo hedmg nghién ciru anh hirdmg clia cic thong
sb khic khong dugc xac dinh tong téu chulin
AAHTO LRFD c6 mit sé tac gia dai dién nhu:
Mabsout et al. 1997b, 1998; Tabsh and Tabatabai
2001; Chen1995a, 1995b...

Theo hudmg nghién ciru there nghiém §& kiém tra 4o
chinh x&c cia cach tinh hé s& phan bd tai trong tinh
theo AASHTO LRFD c6 mét s8 tac gia dai dign nher:
Kennedy and Grace 1983; Kim and Nowak 1997;
Eomand and Nowak 2001, Bamr et al. 2001_..

Dyra theo két qua ctia di an NCHRP 12-26 (Zokaie
ot al 1991). Zokaie va odng sy nhiin xét cac thong sb

| 543 nam 2017

KHOAHQC - CONG NGHE FEZRE

chinh anh hudmg én HSPBN la: Khodng cach dém
S, chidu dai nhip L, 85 cmg dim K, chiéu day ban
t,. Anh hudmg ciia cac thong s6 dugc gid dinh theo
quy Juat ham md a.x".

Trén cor s& két qua cta di 4n NCHRP 12-26 va cac

nghién ciru tiép theo, AASHTO LRFD dung bidy

thirc tinh gia tri phan bd tai trong o6 dang:
D.F. = A - B(xM(y¥(z¥

3. MO HINH NGHIEN CUU

3.1. Théng s6 hinh hoc cia md hinh

- Xét nhip ddm 1 dai 36m, bé rong cAu 12m, b tri 6
dam chinh cao 1.6m, dat cach nhau 2m.

- DAm ngang dugc b tri cd bé rdng 0.24m.

- Bac trumg hinh hoc cla tiét dign dam.

Khodng cach tir tiét dién lién hop dén day dam:
Yau = 1088t m

Moment quan tinh tigt dign lién hop:
Iy, = 03578 m*

(2.1)

Hinh 3.1. B6 tri ddm chinh va ddm ngang

Hinh 3.2. Mt cét ngang két cdu nhip cdu
3.2. Thong sd vt ligu cia md hinh
(Bé 16ng cbt thép - Linear Elastic)
- Vat liéu bé tdng tam dAm chinh, ddm ngang:
= 45 MPa:
E =33914.98 MPa;
p=0.2;
W, = 2500 KN'm?;
W =2400 kN/m?;
- Vat liéu bé tong Eam ban mat ciu:
f7=28 MPa;
E =72696.21 MPa:
u=02;
W =2500 kN m¥;
W, =2400 kN m*;
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- Vitligu thép 1am gbi ciu:
E = 200000 MPa;
n=03
W, = 9850 kN/m*;
3.3. Tai trgng
Tai trong durgre sir dung dé phan tich & hoat tai xe
3 tryc dugc 1y dya trén Tidu chudin 22TCN272-05.

3

1 - Dién truyén t&i coa "banh xe”

Hinh 3.6. Ludi phén tir

4. KET QUA PHAN TicH
4.1, Két qua phén tich v& g suit

Khao sat (rng suat kéo thé dudi dAm tai mat ch
gilra nhip (xét cho cac dim gita) khi bd tri dAff]
ngang c6 chidu cao 1.2m, khoang cach gitra cic
dAm ngang 4.4m.
Bang 4.1: MHé 86 phén bé hoat téi theo lan dbi voi
moment d4m gitra

|Loai tai trong[ 1 1an xe xép tai [ 22 1an xe xép tii |

Hinh 3.3. Mt bing két cAu nhip cdu Xe 3 tryc l 04083 | 05793 j
Béng 4.2: Ung suét kéo trong céc dém gitra khi tinh
tosn bing mo hinh ANSYS
Tredm:

hom xépgtéi s, (kPa) |S,, (kPa)|S,, (kPa)|S,, (kPa)

b 1SRN T {200me 1xe 3truc | 2226.77 | 1707.96 | 1235.35 | 825.0¢

2 xe 3 tryc | 3238.04 | 2820.54 | 2332.90 | 1835.96

Hinh 3.3. Béc tumg xe (3 thiét ké 3xe 3tryc | 3504.62 | 3374.14 | 3200.88 | 2972.08

3.4. M6 hinh hod két cdu

Dung phéin tr khéi chdp SOLID 187 (Hinh 3.5) cla
phin mém ANSYS @& phan tich cgc. Khi phén tich,
{w&ri phan t dugre chia min hon & nhirng chd ¢d kha
nang tap trung (ng sudt, nhirng ché cin khao sat
chi tiét hon.

187 5]

Béng 4.3: Ung suét kéo trong céc dém gitra khi tinh
todn theo HSPBN theo 22TCN272-05

Trirérng hep xép tal | (Png sudt trong dim gltra
kPa)
1 xe 3 tryc 3070.26
z2xe 3truc 4355.85

Béng 4.4: Ung suét kéo trong céc dim gitra trromg
hop xép 18i 1 xe 3 tryc khi tinh todn béng mo hinh

ANSYS
Phuong én | S, (kPa) | S, (kPa) | S_ (kPa) | S, (kPa)
H=12,SP=7.0| 2340.31 | 1597.67 | 113861 | 777.91
H=12, SP=58| 220560 | 1728.18 | 124125 | 81849
H=12;SP=44 | 222677 | 170796 | 123535 | 825.04
H=0.8.5P=4.4 | 225670 | 166524 | 167.87 | 77393
H=00;$P=44 | 250531 | 156242 | 94245 | 648.18

H - chidu cao dim ngang (m)
SP - khodng cach gi(ra cAc dAm ngang (m)
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UNG SUATPAY DAM DO 1 XE 3 TRUC

d

Ung sudt, gPa

0 2 4 6 8 10
Khodng cich tir dim NO1, m

Hinh 4.1. Biéu dé tmg suét truomg hop xép 1 xe 3
truc theo mé hinh trong ANSYS

KHOA HOC - CONG NGHE #EN NS

UNG SUATDAY DAM DO 2 XE 3 TRUC

2 4. &
Knhoiing cich tir ddm NO1, m

Hinh 4.2. Biéu d6 img suét truomg hop xép 2 xe 3
truc theo mé hinh trong ANSYS

Phuwong an ‘ S,(kPa) S, (kPa) S_(kPa) S, (kPa) Phuongan S, (kPa) | S, (kPa)TS,. (kPa) | S, (kPa) ,
e 03 P —— H=12;SP=7.0 348537 3370.40 | 326575 | 2970.78 |
H=!ZSP=SB; 323214 ‘ 2806.18 232992 184530 HeiZSPess B0M | T 1 SIS ) 12080.50 1‘
He12 SP=g4 323804 ‘ 263664 . 233200 183595 H=12 8P=44 350462 | 337414 | 320088 | 207208 |
He0B SP=14 126052 | 285868 230082 176425 H=08;SP=44 ' 3487240 ' 339077 : 322526 i 294632 !
] : ) ;
[H00 SPet: 0954 W63 ceees 1ssoay  MOOSPS4 3000 368443 | 356240 | 300793

H - chiéu cao ddm ngang (m)
SP - khodng cach gira cac d3m ngang (m)

Bang 4.5: Ung suét kéo trong cac dam giira truomg

hop xép tai 2 xe 3 tryc khi tinh todn bdng mé hinh
ANSYS
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H - chiéu cao dam ngang (m)

SP - khodng cach gitra cac ddm ngang (m)

Bang 4.6: Ung suét kéo trong cac dam gira trromg
hop xép tai 3 xe 3 truc khi tinh toan bdng mé hinh

ANSYS

STUTE prn
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- Béing 4.8: D6 véng cac ddm giira khi tinh toan theo
««\YNG SUATDAY DAM DO 3 XE 3 TRUC 29TCN2T2.05

[ Truwomg hop xép tal | B vong cia dam (mm)
[ 3xedungtam | 11.37

Bang 4.9: D6 vong céc ddm gitra trromg hop xép

PR T T tai 3 xe 3 tryc léch tam khi tinh toan béng mb hinh
ANSYS
- Phwrong én A, (mm) | A, (mm) | A (mm) A‘(mm!
§ -2 Hal2, SPed 4 H=1.2;8P=70 | 1271 | 1215 | 1154 | 1082
L e . G H=1.2;8P=58 | 1270 | 1212 | 1150 | 1081
§ e H=12;SP=44 | 1267 | 1208 | 1147 | 1082
& e 3UGH= 1.2, 5P=5.8
SRS H=08;SP=4.4 | 1273 | 1220 | 1157 | 1080
H=00;SP=44 | 1302 | 1303 | 1237 | 1092
2500 { Chart Area | H - chiéu cao d&m ngang (m)
“ SP - khoang cé4ch gira cac d&m ngang (m)
1 2
o DQVONG DAY DAM KHIXEP 3 XE LECH TAM
L) 2 . & 8 10
Khoing cich tir ddm NO1, m

T T T 7 T
Hinh 4.3. Biéu d6 tmg suét truomg hop xép 3 xe 3
truc theo mé hinh trong ANSYS

4.2. Dg vong
Khao sat d§ vong cac dim giira khi b6 tri ddm ngang

S

cb chidu cao 1.2m, khodng cach gira cdc dim E
ngang 4.4m E
21
o
>
o
Q
10 4-. —o—He12;5Pn4s
Hinh 4.4. Bién dang cia két céu nhip dudi tic dung
cta hoat tai dat léch tam
Béing 4.7: D¢ vong cac dém gitra khi tinh todn bdng 2 -
mé hinh ANSYS
—
Tmé‘mg hop A, Ay A, A, 8
xep tai (mm) | (mm) | (mm) (mm)

3 xe léch tam 12.67 | 12.08 | 11.47 | 10.82

3xedingtam | 11.74 | 11.79 | 11.79 | 11.74 Hinh 4.5. Biéu dé d vang truomg hop xép 3 xe 3
truc l§ch tam theo mé hinh trong ANSYS
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Béng 4.10: B¢ véng cac dam giira trromg hop xép
t8i 3 xe 3 tryc dung tam khi tinh todn béng mé hinh

ANSYS
Phuong 4n A, (mm) | A, (mm) | A, (mm) | A, (mm)
H=12; 8P=7.0 nm 11.85 11.85 n7m
H=12; SP=58 1.76 11.82 11.82 176
H=1.2, SP=4.4 11.74 179 1.79 11.74
H=0.8; SP=4.4 nm 11.90 11.90 1"
H=0.0; SP=4.4 12.01 12.76 12.76 12.01

H - chiu cao ddm ngang (m)
SP - khodng cach gilra cac ddm ngang (m)

BQYONGMYDMKHXEPSXEDI’INGTAI

2"y \

e Ha12; S5 8
e gl
1 2
s
o 2 4 & a 10
Khoding céch tir ddm NO1, m

Hinh 4.6. Biéu dé do véng truromg hop xép 3 xe 3
tryc dang tam theo mé hinh trong ANSYS

4.3. Nhan xét két qua

(Png suét trong cac ddm gicra khi tinh theo HSPBN
trong 22TCN272-05 ¢6 gia tri nhv nhau giira cac
dam, tuy nhién két qua thre té 1a khac nhau do sy
Jam viéc gira cac dim khong déu. Két qua tinh tir
mb hinh ANSYS cho két qua thap hon nhidu va co
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sy phan chia r gira cac dam ndm trong va ndm
ngoai viing tac dyng cua tai trong xe.

Khi tién hanh thay déi do cing clia dam ngang
(thay ddi khoang cach giira cac dim hoac thay ddi
chiéu cao dam) thi (g suét trong cac dam ciing cé
sy thay ddi theo. Do cirng dam ngang giam thi sy
chénh lech img suét giira cic dam cang tang 1én va
nguoc lai.

B0 vong cac dam khi tinh theo 22TCN272-05 thi c6
qgia tri nhé hom so vai két qua tinh dwgc tir mé hinh
ANSYS.

5. KET LUAN

Tir cac sé lidu thu duge ta cd thé thdy sir 1am viéc
clia ddm ngang c6 anh hudng nhat dinh dén HSPBN
cta hoat tai. Tuy nhién céng thire tinh toan HSPBN
theo Bang 4.6.2.2.2 cia 22TCN272-05 lai khong xét
dén didu nay.

Sur lam viéc thyc té gitra cac dam chinh ciing khong
dbng déu ma co sy chénh léch nhit dinh.

Vi vay viéc mé phang sir lam viéc cla cac két chu
trong khéng gian bang phan t&r hiru han cé ding
phan tir khdi sé phan anh chi tiét hon sy 1am viéc
thuc té cia cac cAu kién din dén két qua tinh toan
chinh xac hon. Tuy nhién viéc md phong sé rét
phtec tap, dac biét ddi véi cac cu nhjp Ién, nhiéu
chi tiét m
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