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TOM TAT

Trén thuce té, khi xe khdch giwong néam chay trén duang cao toc chuan bi den cdc diém
giao nhau, cdc diém dong ddn cir s€ gap cde go giam toc trede cde bién han ché toc dg. Theo kinh
nghiém cuia ngwoi lai khi gdp go giam toc la gr':i'm toc dg dé han ché ede dao dong tic dong lén
phicong tién va ngudi si dung va dap img yéu cdu giao thong. Viée bé tri va quy cdch ciia g giam
toc tity thuge vao véu cdu ctia hé thong giao théng Ja diege liea chon va bé tri khae nhau. Bai bio
trinh bay nghién cteu nham danh gid tde déng ctia véu t6 hinh hoc ciia gé giam téc anh huimg dén
dg thoai mdi cia hanh khdch. Nham ddanh gia dieoe tde dong cua go giam toc nhom tic gia da tién
hanh xdy dyng mao hinh dao ding V2 vei 12 bge tie do miéu ta dao dong cua co hé. Mo hinh dwege
gidi bang pﬁ-:i:f: mém Matlab dé dwa ra cde danh gia.

Tir khéa: Dg ém diu, xe khich, xe khdch giwomg néim, go giam toc.
ABSTRACT

In fact, on the nation road, before sleeping coach go to cross road, residential area, it will
be warned by traffic sign of speed bumps before speed limit sign. Follow driver 5 experience, he
will decrease speed to reduce effecting of oescillation to coach, human. This action will achieve
requirement of managerment of traffic system. The position and tvpe of speed bumps depend on
requirement of traffic system then it will be arranged differently. The aim of this study was to
investigate determination the dimension parameters of speed bumps effect to comfort of passengers.
This study is made half car model with 12 degrees freedom to representation sleeping coach
oscillation system. This model is solved by Matlab software.

Keywords: Comfort, Coach, Sleeping Coach, Speed bumps.
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1. DAT VAN DE

Hé thong giao thong dudmg b sir dung
cac g& giam toe dé canh bdo va giam vén toc
cua phurong tién khi di qua. Gor giam toc thudmg
duoc bo tri tai cac vi tri trude cac khu vuc dong
dan cu, cac tram dimg nghi, cac duong ré,
cac dogn duong hay xay ra tai nan..Muyc tiéu
cua go giam te 1a giam tée do phuong tién
gop phin lam ting tinh an toan cho ngudi va
phuong tién.

Theo cic nghién ciru duge mng bd lrcn
thé grm c6 thé phin loai g& giam tde Vi gcr
giam toc theo do rong [1]:

M {50120 rmm)
—t

H {50 1 50 mm)

L (300012000 My b L {200-1000 mem)
a) b}

Hinh 1. Phan logi gé giam toc va go giam téc

Bién dang gor giam tde va g giam téc
6 thé 1a cdc dang bién dang: hinh sin, hinh
tron, hinh thang va hinh bic.

Trong qua trinh khao sat nhom nghién
ctru nhén thay g6 giam toe thuomg duge b tri
& céce vi tri duong ngang voi dudmg sit, tai cic
diém giao cit cua hé théng durdmg véi muc tiéu
han ché va giam téc do ldn & giai toe do thap.
Trong khi do g& giam toc thurong bé tri & cic
dudmg cao tde vai tac dung canh bdo va han ché
vén toc & dai toc dé cao.

Vi gir giam toe han ché tde do o dai
toc dd cao thudmg duge sir dung biing vit liéu

son duomg va dé cao map mé 2:8mm.,

G giam toe trén dudmg cao tée ¢é hinh

155N 0866 - 7056

dang béc, moi vj tri g& giam tde s& duge bo tri
Vi 80 lugng 05, 06, 07, 08 bic.

Hién nay chwa co nghién clru nao naéi
vé tic dong cua gdr giam toc dén do ém diu cua
xe khach giwdmg nim nén bai bao trinh bay vé
hu‘ﬂ‘ng nghién ciru khao sat anh huong cua yeu
t6 kich thude va khoang cich giira cic gir toc
do dén dd ém diu chuyen dong tac dong lén
cam gidc cia hanh khach khi di chuyén biing xe
khdch giwdmg nam.

2. XAY DUNG MO HINH KHAO SAT
DANH GIA PO EM DIU CUA XE KHACH
GIUONG NAM

bé khao Hfll danh gia d¢ ém diu cua
xe khach giwong nam khi di qua gor giam toe
nhom tic gia xiy dung mé hinh khao sat dao
dong Y2 voi gia thiél khéi lugng duge treo dirge
coi nhur [d mot tam phﬁrl.ﬂr cung Iuycl d6i duoe
dac trumg bai cac thong 50 két ciu M, 1. Khéi
lugng duge treo duge dat 1én hé th[}llg ITEG khi
nén duge dic trung boi cde hé s6 do cimg va
giam chén Co K C K, Khéi lurgmg khang,
duoe treo duqc dﬁt 1én hé thong Iﬂp lién két vai
mit dudmg thong qua céac thong 50 Ciis ?(u.r Cias
K,,. Dao djng cia cdc hang giudng nam duge
coi la giéng nhau va khoi lwgng cia hanh khach
duge dic trung hrjri mt}t khoi lugng tip trung
mki, cic thong 50 kct ciu C, va ., dac trung
cho cic théng so hé s6 d-;l cung Vil hf; sO can cua
ghé 13i va ctia givdmg nam, do dic diém két cau
lién két hai tang cia xe givong nam khao sit
la cimg nén dao dong theo phuong thing dimg
ciia hai ting la gidng nhau. Xe chuyén déng véi
vin toc khong doi va banh xe luén tiép xic véi
miit duimg.
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Hinh 2. Mo hinh ' khao sdt dao ding xe khach

Ap dung phuong trinh Lagrang loai 11
xay dung duge hé phurong trinh mé ta dao dong
cua xe va hanh khach. H¢ phuong trinh g%lm 12
phuong trinh béc hai miéu ta dao djng cua 12
bctwdo: Z, 0,8, 8,,2,.2,,2, 2,2, 2,2, Z..
Trong d6 c6 bon phuong trinh vi phin mé ta
dao dong cua xe va 8 phrong trinh mé ta dao
dong cuia vi tri ghé 14i va cdc vi tri givromg nam.

Hé phurong trinh vi phan mé ta co hé:

ME 4 (Ky + Ky + Ko + Kgy + Ky # K + Koy + K + Ky +
Ko )& 4 (e + 64 cpo oy + 6ga + 653 + 65 4695 + 60 + G )2 +
{fﬁﬂ - Hib + H’qxu + Kpilxl. + Eﬁxi + ﬁ-’gl: 4+ KE‘I' = K‘sls .

L KS;:;]-# 4 {r.,rr ~pb+ ngqln-'l‘ iy + re?"'_'l t axy
Ege i — Egss — Ggpy — cpx:_}v -k —ad - K -6l -
KooZy — K2y — Kty — Kpay — Koudy — gy — €n2) — €y —
Cgay — Cgyy K Ze— Mooy —Kondy — 625 — e Zs — €pfy = 0 (L)

L+ (Kya— Kob+ Kooy + Ky, + K + Kgaey + Ky —
Kysxs — Kpxg — Kgpxa )2 4 (agy - bey + xyig Gy +xg +
T36qn + Xebgs = X565 = Xalps = z;cs?),? 3 (Kya® + Kyb? 4 Kﬂraz +
Hg].l’]i + Kszx; + ng.ﬁi + Kaq,.lii + Ess.rsi + "gﬁ.ﬁ,? + HSTITE}@' +

(a%ey + by + 3 g + 1y %6 + P+ g + WG H X +
Iazl:ﬁ + ﬁ:&?h_ﬂ]ﬂ-’_& . ﬂf]-!,‘ri + bié + ﬁ'ﬁ}:_ Knﬂﬁ]zn_
Boudy @y — KgpXay — KXy — Koy Xy 2, — XgCppTy — 11 Gy 7y —
LyCpaly = N3Cgly = XyCpy Ty + Koo XeZs + Kppredy + Kppipdy +
AsCosls + Tglpe s+ X302 =10 (12)

mlfi = h’lz—ﬁz—ﬂ',w —Cap+ {”1 +HL1}§1 + -[Cl +
o —Kudi- g =0 (1.3)
mz:Eg ~KyZ - cyZ + K;bg + o bp + (K + Ku]glz +(e+
6i)s, — Kath — 1202 =0 (14)
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Mio% — KgoZ — cq0? — Kyo¥o — Cpo%@ + Koy + % =0 (15)
My — K2 = cn 2 — Kyt — a0+ Ky + 6,2, =0 (L6)
My i — .'fﬂi gl = KXy — Cpaxap + Kppdy + 0502, =0 (L7)
Migdy — Kl — 0Z — K@ — caa + Kppdh + 073 =0 (L8)
Myedy— Ko — €32 — Koo @ — Coux @ + Ky + 2, =0 (19)
Mg Fo— KIJ" fﬁz"l' Kﬂlgw + Conto + KpEf! + Copdg = 0 {].1“}
My = Kool = Cp6Z + KXo + CoXe@ + KpeZ + €peZ = 0 (L11)
Myrdy= Kypl = €2 + Kpglp + CrXa @ + Kgydy + 0pz = 0 (112)

Trong cac phan tich vé bién dang cua
g&r giam toe, bién dang go giam tde khao sat
duge mé hinh todn va the hién qua do thi:

ia o

s wi i s [ E# ¥ 1] - as "
5 =

Hinh 3. Bién dang cua go giam toe véi 7 bie
fn=7)

Trong diéu kién vin hanh hoat dong xe
thuémg xuyén chay & dai téc dé 60:100km/h
nén trong qua trinh khao sit nhom tac gia sé
khao sat khi xe van hanh ¢ céc toe da: 60km/'h,
80km/h, 100km/h.

s - . - ig 4 £y + - .
Bang 1. Bang cde thang so ket cau cua xe khao sat

Tén cic thing s | Demsi | Gii i
Khii lugmg diroe ireo ] kg | 209
Wb men quin tinh thee e O I, kg.m? S603
Khisi lugmg kKhing duge treo tnin i e m, kg T46
Khili lugmg khdng diege treo trén ciu san m, kg 1355
HE s A et et b Mg treo el ke c, N | 350.000
i s giam chan cia hé théng treo chu ese | K, Msim | RO00
HE s 4§ cimg cita T thdng troo ciu san . Nim £17.300
HE s gidim chén el hi thing treo ciu sau K, Ma'‘m 91546
HE s A eimg cda lbp G Mim 1N
1§ =0 giam chém ci lip K, Ws/m 150
HE sb i cimg cia ghé L c, Nim 100,008
19§ 34 giam chéan cia ghé I kg Na/m 750
HE b 46 cimg ci cie givimg ndm €, Wim o | 400040
H§ =0 giam chan ¢ia céc giarimg nim k, Na'm 22
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Vai mo hinh xidy dung nhom tac gia sé
tién I1$1nh khao sat va danh gia su tha}f doi cua
chi so phan anh d{) ¢m diu chuycn dong dén
Laicl LL2ql d exm Leladftn
1N Kngacn U '.:l:l.L \'I I.ll blIL jﬂ.] \'CI bll.li_llfb J.IIJ.III KITEE

nhau trén xe trong mot so trudmg hop nhur sau:

Triwomg hop I: Khao sat sy thay doi gia
toc lhﬂng dirng khi xe chay véi céc toc do khac
nhau V=60km/h, V=80km/h, V=100km/h khi
di qua g giam tée ¢6 do cao hx=0,002m vdi sd
girn=7.

Trwong hop 2: Khao sat syt thay déi cia
chiéu cao g0 giam toc hx=0.002m, hx=0.004m,
hx=0,006m, hx=0,008m dén dd ém diu coa
hanh khach khi xe chay ¢ vin toc V=80km/h.

Truimg hop 3: Khio sit su thay doi s6
lmzmg cua go giam toc n=5, n=7, n=9 dén do
ém diu chuyén dong cia xe khach giwimg nam

tai cac vi tri givdng nim khi xe chay & vin tdc
V=80km/h.

3. TINH TOAN KHAO SAT PQ EM DIU

Céc phurong trinh duge tién hanh giai
bang phwong phap s sir dung phin mém
Matlab- simulink. Phuong phap giai ap dung
phuong phap Ode 45. Két qua tinh toan tai cac
vi tri ngudi sé duge dénh gia théng qua chi so
RMS [6]:

Két qua khao sat trrdmg hop 1:

i

F s » an

Hinh 4. Gia toc tai vi tri ghé ldi twong ting véi cdc
toe do
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Trén d6 thi gia toc tai ghé lai nhan thay
khi phuong tién qua bién dang map mé thi thai
gian dap tit dao dong cua co hé dién ra trong
Kﬂ{}dﬂg II'IUI gldl’l 1—4 .'J {"}_} Ult] ITI umn gll] H]L 'U
viin toc cang cao thi cang lén nhung s6 lan lap
lai dao dong thi lai co sir khdc nhau. Khi xe van
hanh & V=80km/h c6 s6 lin dao déng lén hon
xe van hanh & V=60km/h, nhung s0 lan lap lai
dao dong ¢ V=100km/h lai it di so v&i xe & vin
tde con lai, sau do gia toc nhanh chong trer lai
vi tri on dinh.

Két qua khao sat trudomg hop 2:

Bing 2. Két qua tinh todn RMS tai cac hang ohé

Gid tr gia the RMS (m/s)
(V=80km/h 1=2,55)
Vi tri
hing ghé | hx=0.002 | hx=0.004 | hx=0.006 | hx=0.008
im) {m) {m}) (m)
I I 1 v
Gh“‘]f:?“m 52455107 | 2.500x10° | 6.851x107 | 2.435%10°
[

(.Jlm'mg G703 <107 IS0 | 7T.66dx107 | 4200104
nékm thir 1

Giwome | ¢ eae 107 | 50780107 | 1.407x10° | 97345100
ndm thir 2

Gitrimg . .

. 4992 510 Sdx o 202810 | 2.255x10*
adm thic 3 xl 1.34x1 28x1 xl
Gong | 1 ot | 78sext07 | 268100 | 5483x104
nam thir 4

Geome |y g93 107 | 1733x1007 | 2066010° | 2.499x10%
nim thir 5

Giwomg | ¢ 20y c107 | 4785x107 | 1.4dax100 | 7.787x107
ndm thir &

GIIONE | ¢ ca6 <107 | 1.168x104 | 7.865%107 | 4.194x104
ndm thir 7

Truong hop 1, 11 ghi nhan gia tri RMS
I6m nhat tai vi tri givdmg ndm thir nhat va givong
nam thir bay. Truémg hop 1L, IV ghi nhan gid
tri RMS I6m nhét tai vi tri givdmg nim thir 4.
Vi két qua nhur trén nhan thiy khi hx thay doi
5& lam thay doi gid tri RMS trén san xe.
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Két qua khao sat truomg hop 3:

Bing 3. Ki ér qud tinh todn RMS tai cdc hang ghé

Gii trj gin toc RMS (m/s®)
(V=80km/h, t=2,5s)

Vitri
hing ghi n=7 =y

=5 (V) | n=6(V

w=SV) [ es6OD | | v
Glm]':”.frm\" 8.314x10° | 7262107 | 5.248x107 | 1.217x10%

Kl

Giuong |\ geo10% | 1.56ax10+ | 6.703x107 | 1925%107
i thr 1
'Flll.l'l.'f‘rlrg 106107 | 405325107 | 5.835x107 | 3483107
niam thir 2
Giwimg |, ceaxio® | 7.232x107 | 4992x107 | 8.734x107
nam thir 3
(OMONE |5 groxi0¢ | 18sx100 | 4.15x107 | 1.398x10%
Giwmg |\ oon104 | 7012%107 | 49420107 | 908107
ndm thar 5
Girong | 5 300000 | 3383107 | s78ax107 | 3.8x107
nam thir &
Giumg |\ g0100% | 1527510 | 6.676x107 | 1,755%107
nim thir 7

Khao sat véi triromg hop s6 bac thay ddi
ta nhan thay gia tri RMS trong céc truong hop
V. VI, VIII o gia tri 16n nhit tai vi tri givdmg
nim thir tur, truromg hop thar \-’[] cO gia trjf RMS
lém nhat tai vi tri giwong niam thir nhit va
giwomg nam thir 7.

4. KET LUAN

bBg ém diu chuyén déng tai cic vi tri
gurcrng nim thay d6i khac nhau thy theo gid tri
van toc ciia xe khi xe di qua gir giam tdc.

Trong cac truvomg hop khao sat khi thay
ddi chiéu cao va do rong cia go giam tée ghi
nhan cac gla tri RMS tai vi tri gn.rmg nam thir
nhﬁl, \"I LII EIHUIIE Ild.lll Ihl.l (i \’d ‘l‘l lll E.Il.!.'..?l.lkl
ndm cudi cing c6 gia tri phan anh do ém diu la

kém nht.

Céc gid tri thong so kich thude cia gir
giam toc: do cao, chiéu dai (sd bac) co anh
hwémg dén dang dao dong cua xe va gid tri dao
dong trén cac vi tri trén xe khi xe vdn hanh o
cdc vin toe khéc nhau. <
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