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NGHIEN CUU DO VONG IlﬂN-)(ﬂAN
CUA DAM GIAN DON CHIU TAC DUNG CUA TAI TRONG DI DONG

HANG THU THUY

Khoa Céng Trinh -Trudng Bai hoc giao théng vén tai Ha N6i

TOM TAT:

Bai bao trinh bay nghién ctru vé d6 véng ubn-xodn ctia ddm gian don
dwei tac dung cla tai trong di déng. St dung phuong phap tach ciu
tric, ham tin hiéu va ly thuyét thanh thanh méng xay dwng duoc hé
théng phuwong trinh va chwong trinh tinh toan dé véng udn-xoén cuia
dam gian don chiu tac dung cta tai trong di dong.

ABSTRACT:

The article presents results achived from a study on deflection flexural-
torsional of simple beam under moving vehicles. Using the method of
separating the structure, the signal function and the thin-walled theory,
a system of equations and the program for calculating the deflection
flexural-torsional of the simple beam is under the effect of the moving
vehicles.

1. MG DAU

Do vong 1a mot thong sb ky thuat
can kiém toan trong tinh toan thiét
ké cong trinh giao thong. Duéi tac
dung cua tai trong, dac biét la tai
trong di dong (xe chay trén cau,
dwdng) két cAu céng trinh giao
théng sé bi udn xodn nén viéc
nghién ctru d vong déng lwc do
ubn xodn cé y nghia quan trong
trong viéc tinh toan thiét ké dam
bdo an toan, é6n dinh cho coéng
trinh. Bai bao nay tac giad trinh
bay nhirng nghién clru vé dé véng
dong lwc ubn-xoan ctia dadm gian
don chiu tac dung cta doan tai
trong di déng.

2. THIET LAP HE PHUGNG TRINH VI PHAN DAO DONG UON-XOAN CUA DAM GIAN DON.

Xét dam gian don cé chiéu dai |, chiu tac dong cua n_tai trong di dong véin van téc khac nhau. Bé thuan tién
trong tinh toan, ta coi tai trong thi i chi co khéi Iuong m, dat trén hé [0 xo co do cung k. va hé giam chén dtylé
bac nhat v&i van tbc.

Hinh 1

Theo [3], coi ma sat trong va ngoai nhd khong dang ké thi hé phwong trinh mé ta dao dong udn-xoan cia dam
gian don dugc viét nhu sau:
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W(x,t), 8(x,t) 1a do vong (theo phuwong y) va géc xoan dong lwc cia dam cha.

Hé phwong trinh (1), (2), (3) ¢ cac diéu kién bién nhw sau :
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Ap dung phwong phap Rizt suy réng va can cir vao didu kién bién ta sé tim nghiém cha hé (1), (2), (3) dwdi
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Ta ki hiéu cac véc to nhw sau:

q :[qlaqz""’Qn’Hl’929""0!1]T
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z :[zl,zz,...,Z,r ]T

Khi dé phuwong trinh (4) va (5) co

thé viét dwéi dang ma tran nhw

sau:
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Hé phwong trinh (6) c6 thé giai
bang phwong phap Runge Kutta.
Dua vao thuat toan trén cé thé tinh
toan va khao sat dd véng ubn-xoén
cta dam gian don duwdi tac dung
cua tai trong di dong.

3. Tinh toan d6 vong dong lic cla
dam gian don.

Xét mot cdu dam gian don véi cac
sb lidu v& ddm va tai trong nhw
sau:

l, = 0,14m* Iy=1,5m4v L=21m,
B=6,4m, m.= 10T, m,=13T, v= 1
m/s dén 33,33 m/s, dd cling =
902000 N/m, giam chan= 110160
Ns/m, do dai méi buwdc: 200, tbng
sb budc thoi gian: 50000

Xét cac trwdng hop 1 xe va 2 xe
twong tng do léch 1m va 2m, ti
do ta lap dwoc bidu d6 quan hé
udn-xoan véi téc do cla tai trong
(rng vé&i tai trong 10T va 13T

4. KET LUAN

V&i viec st dung phuong phap
tach c4u trac, ham tin higu va ly
thuyét thanh thanh méng da xay
dwng duoc hé théng phwong trinh
va chwong trinh tinh toan dd véng
ubn-xoén cla ddm gidn don chiu
tac dung cua tai trong di dong.

Chwong trinh tinh toan dé véng
ubn-xoan cta dam gian don dudi
tac dung cua doan tai trong di déng
cé thé tro gitp hiru ich cho céng
tac thiét ké cac cong trinh cau hién
nay.m
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Biéu d6 quan hé uén-xodn (g véi tai trong 10T
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