CONG NGHE

TINH TOAN, XAC BINH CAC THONG SO CO BAN
CUA CABIN NANG XE CHO TRAM BO O TO CON NHIEU TANG

DANG XOAY VONG

DETERMINATION OF CABIN'S BASIC PARAMETERS FOR ROTARY CAR PARKING SYSTEM

TOM TAT

Bai Ao d& cAp t6i phuong an thiét ké cabin cla tram do xe 6 t6 con nhiéu
tang dang quay vong va tinh toan c&c thong s6 quan trong cia cabin. Phrong an
thiét ké cabin dam bao cho viéc dura 6 to vao ra thuan tién, phi hop véi khong
gian nhd hep va thuan tién dé bo trf co cau truyén ddng. Cac thong s6 quan trong
duoc tinh toan trén tiéu chi giam kich thude va trong luong clia cabin, nhung van
dam bao do bén khi lam viéc & cac ché d khac nhau.

Tlr kh6a: Tram d6 xe nhigu tang, tram d6 xe quay von, cabin nang xe,
san cabin, thng 56 san cabin.

ABSTRACT

This paper presents the plan of designing the cabin of a rotary multi-storey
car parking station and calculating the important parameters of the cabin. The
plan of cabin design ensures the convenient access to the car in and out, suitable
for a small and convenient space to arrange the transmission mechanism.
Important parameters are calculated on the criteria to reduce the size and weight
of the cabin, but still ensure durability when working in different modes.

Keywords: Multi-storey car parking station, rotary car parking, car cabin,
cabin floor, cabin floor parameters.
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1.DAT VAN BE

Tram (block) db xe nhiéu tang dang la giai phap hitu
hiéu cho cac thanh ph6 I16n, mat do dan cu cao nhu Ha Noi
va thanh phd H6 Chi Minh trong viéc giai quyét giao thdng
tinh. Théng thuong, mdi tram dd xe c6 thé chira tir 6 dén 15
xe trong khoang dién tich dugi 35 mét vudng [1]. C4c tram
dd xe nhiéu tang dang quay vong cé thé dugc lam ndi trén
mét dat, hoc 1am nira chim nham giam thoi gian dua xe
vao ra [2]. Tram dd xe dang quay vong thuong duoc van
hanh bang ngudn dién ludi hoic dién mét troi [3].

TUy theo chiéu cao, mbi tram dd xe nhiéu tang sé co6 s6
lvgng cabin nang xe phd hop. Cabin nang xe cia tram dd
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xe nhiéu tang la mét bd phan chuyén déng thrdong xuyén.
BO phan nay phai c6 kha nang nang dugc ci 6 to va di
chuyén Ién xuéng voéi téc do twong doi cao. Ngoai ra, nd
con phai chiu dugc cac tac dong bén ngoai khac nhu gié
ngang va luc quan tinh khi chuyén déng. Mat khac, khoi
lwvgng cabin can phai nho dé giam tai cho toan tram. Vi vy,
viéc tinh toan, xac dinh cac kich thwéc clia cabin dé vira
dam bdao kha nang chiu lwc, vira giam trong lvgng va dién
tich la viéc kho khan. Cac théng so tinh toan can phai duoc
kiém nghiém qua thuyc té.

2. PHUONG AN THIET KE TRAM DO XE NHIEU TANG

Hé théng dd xe tw dong nhiéu tang kiéu xoay vong
dirng la mot loai may cong tac thudc hé thdng may nang
chuyén dung dé thay doi vi tri cac doi twvong nho cac thiét
bi mang vat truc ti€p dang pallet. Hé thdng chi yéu dung
dé phuc vu van chuyén 6 t6 la dang vat thé khoi, cé ché do
lam viéc ngén han, lap di lap lai va co thoi gian dirng,
chuyén dong chinh ctia hé théng la nang ha 6 t6 theo
phrong dirng va di chuyén theo phrong ngang. Bang su
ph6i hop nhip nhang gilta cdc co cdu nang va co ciu di
chuyén khién cho viéc sip xép 6 t6 dugc thuan tién va cd
dé chinh xac rat cao. Hé théng diéu khién cuia tram duoc
két hop gitta diéu khién dién va truyén dong co khi. D€ sy
phdi hop nay don gian va chinh xéac, tram do sé st dung hé
thong lap trinh PLC va c&c cam bién.

Hé théng db xe xoay vong dirng dwoc [ap dat trén mat
dat, phu hop cho méit bang nhd hep. Co cdu nang pallet
tvong tv nhuw két cdu clia thang cudn. Thang cudn & day
thudc loai xich tai, c6 thé nang/ha pallet lién tuc theo vong
tron ding. Viéc dich chuyén trén méi tang duoc thuc hién
nho co cdu nang ha chudi pallet theo tirng nhip, moi bwdc
dich chuyén bang chiéu rong cta tdm pallet, ching dirng
lai khi thang hang véi pallet trén co cdu nang. Co cdu cong
tac clia tdm pallet khi dich chuyén dirng va ngang la co cau
thdo khop. Khép lién két truyén lyc cac tdm pallet khi
chiing dich chuyén ding. Khi tdm pallet dich chuyén dirng
thi khép gilta cac tdm pallet ty phan khai. Buong lwvu
chuyén cta hé thong nay la vong tron khép kin gira
tang nay voi tang khac két hop. Bai dé xe gom nhiéu
tram, s tang t6i vu cla loai béi xe nay la tir 4 dén 10
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tang, s6 xe chira t8i da 1a khoang 40 xe. NEu mdi tram
chita 10 xe thi hé théng c6 két cdu gdm 5 tang, mbi tang
c6 2 vi tri dé xe. Diéu khién ty dong bang PLC
(Programmable Logical Controller) hodc cac loai phan
mém khac. Khung chiju lyc ctia hé théng la két cau thép
hay bang bé tong. Khach hang ty dua xe vao va lay xe ra
khoi noi do.

Phuong an thiét ké la mdi tram gdm 8 chd dé xe, la 1
hé th6ng xoay vong diing. Pdng co nang ha hé théng la
dong co xoay chiéu khéng dong bo ba pha roto 16ng séc,
diéu khién théng qua khai ddong mém (tdc do di chuyén
thap, khong can diéu chinh téc dé). C6 coi bao nguy hiém;
cam bién nhan biét xe vao, xe ra; cdm bién bao an toan cho
hé thdng (hinh 1).
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Hinh 1. BG trf chung ctia mdi tram tram do xe [4]

Clra ra vao cla xe 6 t6 dugc dat o giﬂ’a~hé théng. Sp'
tang phuc vu cla hé thdng gom 4 tang, moi tang 2 cho.
Tram do xe duoc thiét ké phu hop véi cac loai xe du lich
4 cho, dwgc sir dung dé gilt cac loai xe cé trong lvgng
duwdi 2500kg va chiéu cao téi da clia xe la 1550 mm. Téc d6
xoay cla hé théng vao khoang 0,5m/s. Tram duoc diéu
khién bang bo diéu khién PLC S7-200.

So do lvu chuyén clia cac tdm pallet trong hé thong

nhw hinh 2.
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Hinh 2. So did nguyén Iy hoat dong clia tram dd xe
3. TINH TOAN, THIET KE CABIN NANG XE
3.1. Xac dinh cac théng sb co ban ctia cabin

Cabin la moét hé thdng két cdu bao gdm san cong tac,
két cadu dam treo két hgp san cabin (pallet) nham tao ra ra

vi tri @€ chira 6 t6. TUy vao yéu cau thiét ké, sé c6 s6 lvong
cabin twong (ng. Cac cabin nay, dugc treo bang xich dan
déng toan hé thong twa trén 2 dau 0 truc, ¢d goc nghiéng
so v6i phrong thang diing khéng vuot qua 15°.

Mat san cabin duoc thiét ké theo dang c6 gan tang ctng
& gitra, bt budc phai co thém cac go dé co thé dinh vi duoc
xe ¢ ding gitta tm mat san, tranh hién twgng trdi xe trén
mét san khi nang ha. Cac mat san cabin s& phai lién két chac
chén hé thanh d& dé c6 thé dé dang tu can bang tai trong
qua trinh nang ha 6 t6, tao thanh mot khéi bao vé cho 6 té.

Pallet d& la noi tap trung tai trong tir 6 t6, la noi tiép
nhan 6 t6 tir mat san thap nhat va dwa Ién, dua xudng theo
phuong thang dirng. Do tinh chéat ctia hé théng 1a chd 6 to
con nén két cdu doi hoi do bén va va do 6n dinh cao theo
tiéu chuén Viét Nam. K&t cdu clia san d&é bao gdom céc
thanh thép hinh lién két véi nhau va cé kich thuéc phu hop
vé d0 an toan va khdng gian cho phép.

Do yéu cau phai gon nhe, ddm bao do6 bén, do 6n dinh,
va c6 tinh kinh té nén thép duoc chon la thép hinh
CCT38Mn theo TCVN1654:75 lam két c&u khung chinh cho
san dd. Ngoai ra dé phld mat san pallet chon thép tam
$5400 theo tiéu chuan JIS.

Kich thwdc cha cabin phai dam bao cho xe 6 t6 4 chd
loai P theo Tiéu chudn Viét Nam, ra vao dé dang, khéng bi
vurdng trong qua trinh dwa xe vao cabin. Lay cac kich thwéc
bao clia xe Toyota Camry 2.4G 2004 la co s& cho thiét ké
cabin, ta c6 cac kich thuéc bao clia xe nhu bang 1.

Bang 1. Kich thirdc bao ctia xe [am méu

T Thong so Ponvi Giatri
1 | Chiudai mm 4825
2 | Chiéurong mm 1810
3 | Chiéucao mm 1515
4 | Chiéudaicost mm 2720
5 | Khoangsanggamxe mm 165
6 | Trong lvong khong tai kg 1400
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Hinh 3. Két céu cabin nang xe
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T& nhitng yéu cau dat ra cho cabin xe la can dam bao
cho xe 6 t6 con ra vao dé dang, thuan tién, bén canh do 1a
dam bao cac yéu cau ki thuat vé do bén, do an toan. Qua
nghién ctru, tham khdo, cac tac gia da thiét ké cac kich
thuwdc téng thé clia cabin nang xe nhw hinh 3,

3.2. Tinh toan, kiém tra bén cabin

Céc chi ti€t thang may chia lam hai nhém:; Nhém cac chi
tiét luén ludn lam viéc trong thoi gian thang may hoat
dong; va nhom cac chi tiét chi lam viéc khi thang may xay
ra s co.

Khi tinh toan cac chi tiét @ nhdm thi nhat thi phai tinh
dén kha nang lam viéc clia ching trong cac truong hop
sau: Tai danh nghia (Trvong hop 1); Thir tai thang may dé
dwa vao st dung khi kham nghiém ky thuat (vuot tai 150 +
200%, Truong hop 2).

Nguyén tic chung tinh bén thang may dva vao (ng

Lo

suat cho phép: o, <[0]=
n

Trong do6: 0, la (’ng sudt I&n nhat tac dung Ién chi tiét;
[0] 1a (’ng sudt cho phép; [o,] la (ing sudt nguy hiém cla vat
liu ldy theo gi6i han bén, giéi han méi hodc gi¢i han chay
trong tirng truong hop tinh toan; n la hé s6 an toan nhé
nhéat cho phép.

Tredng hgp 1, khi cé tai trong danh nghia tac dung, tai
trong dong khi thang may viéc la:

Qi =QKkyg; G =Gy kg

Trong do: Q la tai trong dinh mic, Q = 2650kg =
26000N; G, la khéi lvgng cabin, G, = 999kg = 9800N; a la gia
téc chuyén dong cua cabin, a = 1,5m/s?% g la gia téc trong
truong g = 9,81m/s? k4 1a hé s6 dong, duoc xac dinh theo
cdng thuc:

K =1+ 221+ 2> _115

g 9,81

Q,=26000.1,15 = 29900N; G;=9800.1,15 =11270N

Tredng hgp 2, khi san d& chiu tai trong lac kham
nghiém thang nang dé xin cap phép st dung.

Qt = Q'kqt; Gt = Gb'kqt

Trong do: ky la hé sé qua tai, déi véi thang may dung
xich lam day kéo lay k.= 1,5.

Q,=39000N;  G,=14700N

Kiém tra bén san cabin: Khi 6 té dé trén cabin thi mat
san la noi dat toan bd trong lugng cla xe, vi vay can tién
hanh kiém tra dé bén, dé vng cla san xe. San cabin duwoc
ché tao tir thép tdm CT3 theo tiéu chudn TOCT 380 - 89, ¢6
g, = 460N/mm?, g, = 225N/mm? va c6 kich thudc bao la
4200x2000x5 mm (hinh 4).
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! 2-1 610 780
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]

Hinh 4. Két cau pallet cabin nang xe
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Dic treng hinh hoc ctia mat c&t ngang (hinh 5):
¥

%{ } [‘
51 600 780 x

Hinh 5. Mt c&t ngang pallet

Chon mat phéng san day 1a mat phdng chuin dé tinh
toan cla tdm thép. Xét mit cat ngang dugc chia lam 7
thanh phan voi cac théng s6 hinh hoc dwgc tinh toan nhu
bang 2.

Bang 2. Cac thong s6 hinh hoc cla pallet cabin

TT | bxh(em) | Fiem?d) | W,(m®) | J(m*) | y.(cm)
1 05x6,3 3,15 3,31 10,42 3,15
2 60x0,5 30 2,50 0,63 0,25
3 05x6,3 3,15 3,31 10,42 3,15
4 78x05 39 3,25 0,81 6,05
5 05x6,3 3,15 3,31 10,42 3,15
6 60x0,5 30 2,50 0,63 0,25
7 05x6,3 3,15 3,31 10,42 3,15

Momen tinh mat cat ngang d6i vé6i truc toa dod x tinh
theo cdng thc:

n
Sy =S = zycil:i

i=1
Trong d6: F; la dién tich m&t phang nhé thi i, [cm?;
y.i la toa dd trong tam ci cta dién tich F, [cm];
Tacd: S, = 290,640 cm?®,
Vi tri truc quén tinh chinh trung tam x-x;

n
zycil:i
290,640

_ =1
Ye n 1116

2F

i=1

=2,604cm

Momen quan tinh ctia mét cit ngang:
3= 3+D R —yq| =43,74+799,357 = 843,097 cm’

Momen chéng udn clia mat cat ngang pallet:
Iy 843,097

Ve 6,3—2,604

Gia thiét dat ra la xe dirng yén trén mét san, banh xe dat
duang vi tri, trong tdm clia xe & diém O. Khoang cach gitra 2
cau la L, = 2800 mm, b = 1680 mm, a=1120 mm; khoang
cach gitta hai g6i | = 3405 mm chinh 1a khoang céch Iap tay
treo cabin vi san. Ta c6, tai trong cla xe khi dd trén cabin
la G = 2600 kg, do khéi lvgng phan bé Ién céac cau xe la
khong gidng nhau, hon nita xe con thuong cé dong co dat
dang trudc nén ta co thé gia thiét tai trong cla xe dat lén
cau trwéc - cau sau lan lwgt la 60% va 40% hay ta cé
G, = 1560kg, G, = 1040kg. So do6 phan bd trong luvgng xe
Ién pallet cabin nhw hinh 6.

=228,11cm?®

X
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1229 1580 Jo2.s
325 3435 276

4200
Hinh 6. Phan bd trong lvong xe Ién pallet cabin
Gia thiét bai toan: San cabin chi chiu m6é men udn do tai
trong clia xe 6 t6 d6 trén cabin gay ra. Ta c6 thé quy san
cabin vé mot thanh dam lién tuc va thuc hién tinh toan kiém
tra bén. So do tinh toan mo6 men trén pallet nhu hinh 7.

G, G2
(] { | 14
AV b 248
VA 3495 5

Hinh 7. So d6 tinh md men trén pallet

Giai hé phurong trinh tim phan luc & 2 g6i A va B:
Vo+Vg =G +G V, =15138
{ A B 1 2 P { A

N
3405V, =302,5G, +3102,5G, V, =10862 N

Lan lwot di xét cac méat cat dé tinh md men udn do tai
trong gay ra:

- Xét mat cat (1-1), v6i 0 < z < 302, 5mm:

M,; = V.2 =15138.302,5 = 4579245 (N.mm),

taiz=302,5mm.

- Xét mét cat (2-2), voi 302,5 <z <3102,5 mm:

M,, = V4.2 — G,(z —302,5) = 3285645 (N.mm),

tai z=3102,5 mm.

- Xét mét cat (3-3), vOi 3102,5 <z <3405 mm:

M,5 = Vg.z =10862.302,5 = 3285755 (N.mm),

taiz=3102,5 mm.

Nhan thay tai vi tri ciu truéc c6 mo men ubn Ién nhat la;

M, =4579245 N.mm

Tién hanh kiém tra bén cho san cabin tai vi tri nay. Ung
sudt I&n nhat do m6 men udn gay ra la;

Mmax 4579245

o — xmax_
maxe W 228,11.100

X

=200,74 (N/mm?)

= Oppax <[0] =460 N/mm?

Sau khi tinh toan, thiét k& mau cabin dwoc ché tao di va
ti€n hanh thi nghiém. K&t qua thtr nghiém cho thdy cabin
hoan toan dap (rng yéu cau dat ra (hinh 8).

Hinh 8. Thi nghiém cabin nang xe thuc té
4. KET LUAN

Cabin dé xe da duoc tinh toan cac thong so kich thwac
va kiém tra bén trong cac diéu kién lam viéc khac nhau. Sau
khi tinh toan, thiét k&, cabin nay da dugc ché tao va lap dat
trén mot tram dé xe hoan chinh. Viéc thir nghiém da khang
dinh tinh hgp Iy va kha nang chiu tai cda cabin theo cac
tiéu chuan nudc ngoai hién nay [5]. Nhuw vay, cac tinh toan
thiét ké 1a hoan toan phu hgp. Véi viéc ki€m nghiém thanh
cbng, chiing ta hoan toan co thé dua vao ché tao, san xuat
cabin thvong mai.
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