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TOM TAT

Sw gia tang phwong tién cd nhan tai cdc dé thi Ién da gdy dp hec nghiém trong lén ha tang
giao théng tinh, ddc biét tai cdc tang ham chung cw cii véi chiéu cao han ché (dwdi 3 m). Bai bdo dé
xudt hé théng do xe co khi 2 tang thap, dp dung co cau nang nghiéng, nham tang sé lwong ché do
xe trong cdc tang ham hién hitu. Phuwong phdp nghién ciru bao gom khdo sat hién trang, lwa chon
xe mau, xdy dung mé hinh két cau 3D, mé phong déng hoc va tinh todn két cau thép. Két qua so bo
cho thdy gidi phdp dé xudt c6 kha nang tiang sé ché do xe 50 - 70%, ing sudt 16n nhdt 106.5 MPa
va bién dang I6n nhdt 5.47 mm, dam bdo do cieng va tinh 6n dinh trong pham vi tdi trong khdo sdt.
Bai bdo ciing thdo ludn wu nhwoc diém, kha ndng toi wu héa két cau va hudng phdt trién tiép theo.
Nghién civu la co sé khoa hoc ban dau cho viée phdt trién san pham néi dia héa, gidi quyét bai todn
nha do xe thap trong do thi Viét Nam.

Tir khéa: Hé thong do xe co khi 2 tang; Tang ham thdp, Tang sé ché do xe; Mé hinh két
cau 3D; Phan tich két cau.

ABSTRACT

Rapid growth of personal vehicles in urban areas has caused significant pressure on parking
infrastructure, particularly in low-clearance basements (under 3 m) of older apartment buildings.
This paper proposes a low-clearance two-level mechanical parking system utilizing a tilting lifting
mechanism to increase parking capacity in existing basements. The research methodology includes
a field survey, selection of representative vehicles, 3D structural modeling, kinematic simulation,
and structural analysis. Preliminary results indicate that the proposed system can increase parking
spaces by 50 - 70%, with a maximum stress of 106.5 MPa and a maximum displacement of 5.47
mm, ensuring stiffness and stability under the evaluated loading conditions. The paper discusses
advantages, limitations, potential structural optimization, and directions for further development.
This study provides a foundational scientific basis for developing domestically produced low-
clearance parking solutions in urban Vietnam.

Keywords: Two-level mechanical parking system,; Low-clearance basement; Parking
capacity enhancement; 3D structural modeling; Structural analysis.
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1. PAT VAN PE

Su gia tang nhanh chong cia phuong
tién ca nhan tai cac do thi 1é6n da tao ap luc
dang ké 1én hé thong bai dd xe hién hitu. Theo
Tran [1], tai Ha Noi, nhu cau dd xe vuot xa kha
ning cung cap, dic biét tai cac khu vuc trung
tam, noi ma hinh thtrc d6 xe trén long dudng va
via hé van chiém ty 1é 16n, ddn d&én un tic giao
thong va lam giam hiéu qua sir dung ha tang.
Trong béi canh nay, cac khu chung cur hién hitu,
dic biét 1a nhitng cong trinh c6 chiéu cao ting
han ché (dudi 3 m), gip nhiéu khé khan khi bo
tri bai dd xe theo phuong an truyén théng do
gi(’yi han vé kh()ng gian va chiéu cao thong thity.
Dong thoi, nhu cau dd Xe cua cu dan ngay cang
gia tang, dat ra yéu cau cap thiét vé cac giai
phap linh hoat, tiét kiém dién tich va phu hop
véi két cAu hién hiru. Trong bdi canh d6, mod
hinh nha dd xe 2 ting thap xuat hién nhu mot
giai phap kha thi nham tan dung téi da khong
gian hién c6 ma khong can cai tao 16n.

Céc nghién ctu trude day da cung cip
nén tang cho hudng tiép can nay. Vii Anh Tuan
va cong su [2] da dé xudt cac nguyén tic thiét
ké cong trinh dd xe dua trén cac tiéu chi vé cong
nang, an toan va hiéu qua van hanh. Chen va Li
[3] chi ra ring cac hé théng dd xe co khi dang
xép chong 2-3 tang c6 uu diém vé chi phi thip
va phu hop véi cac d6 thi dang phat trién. Bén
canh d6, Kim et al. [4] cho thay c4c hé thong dd
xe nho gon c6 thé ting hiéu qua str dung dat tir
2 dén 5 lan thong qua khai thac khong gian theo
phuong dimg. Mic du céc thiét ké nha dd xe 2
tang cho khong gian thap di xuat hién tai Trung
Quéc, nhung do chua duoc cong bd rong rai,
hién nay ¢ Viét Nam van chua c6 thiét ké twong
tu ciing nhu chua dwoc san xuit. Vé phuong
phap tinh toan va thiét ké, cac nghién ctru cua
Q. Qi [5] va Nguyén Quang Minh [6] da budc
dau cung cip co so tiép can d6i voi hé nha dd
xe 2 tang thong thuong.

Céac hé théng nha d6 xe 2 tang hoic
nhiéu tang truyén thong thuong yéu cau chiéu
cao lon tir 3.6 m trd 1€n, do d6 khong phu hop
v6i1 cac cong trinh hién hitu. Vi vay, viéc nghién
clru va ung dyng nha d6 xe 2 tang thap (dudi
3 m) su dung co cau nang ha don gian dugc
xem la huong di can thiét, gop phan ting sd
luong chd dd, giam éap luc giao thong va nang
cao hiéu qua str dung dat tai cac do thi.

Bai bao nay tap trung nghién clru giai
phap ting sé lugng chd db xe cho ting ham
chung cu hién hiru bang hé thong dd xe co khi
hai ting thdp. Muc tiéu nghién ciru bao gom:

1) Phan tich tinh phu hop cua g1a1 phap
dé xuat so v6i phuong an d6 xe pho bién.

ii) Xay dung m6 hinh két cdu cho hé
théng dd xe co khi hai tAng thap.

iii)) M6 phdng, tinh toan va danh gia so
bd kha ndng lam viéc cua két cau.

1v) Thao luan kha nidng ung dung thuc
te va huong phat trién tiép theo.

2. PHUONG PHAP NGHIEN CUU
2.1. Khdo sat hi¢n trang

Giai quyét bai toan ting cuong sb chd
dd xe cho cac nha chung cu cii & Viét Nam thyc
su 12 bai toan khé. Thiét ké nha chung cu trude
nhitng nam 2015 thuong ¢ chiéu cao khong
16n, khoang (2.8 - 3.2) m, mat d6 bd tri nha dd
xe 0 to rat thp, khoang (0.2 - 0.3) xe/cin ho.

Khao sat dugc thuc hién tai mot s6 khu
dan cu va chung cu cii ¢6 ting ham thap, thu
thap dir liéu vé chiéu cao thong thay, dién tich
san va nhu cau chd dd thuc té. Cac phuong an
thiét ké dugc so sanh trén mot sb tiéu chi nhu
trong bang sau:
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Bdng 1. So sanh tong hop cdc phirong én nha dé xe hién nay va dé xudt phicong én

Tiéu chi B tri thuong Stacker Puzzle Pé xuit
Chiéu cao yéu cau >22m >35m >32m >2.8m
Tang s6 chd (lan) 1.1-1.2 1.8-2.0 15-1.8 1.5-1.7

Chi phi Thap Cao Cao Trung binh

Do phuc tap Thap Trung binh Cao Trung binh

Dua trén s6 li¢u thu thdp dugc, nhom nghién ctru xac dinh cac dong xe muc ti€u: sedan,
hatchback, xe con ¢ nhd, lam co s& cho viéc thiét ké so bo.

Bang 2. Mot 56 loai xe 6 16 ¢6 thé dé trong nha dé xe dé xudt

TT Loai xe Cao (mm) Khdi lrgng (kg) Danh gia
1 Kia Morning 1490 940 Vv
2 Toyota Vios 1475 1088 v
3 Honda City 1460 1150 Vv
4 Hyundai Accent 1460 1090 v
5 Mazda 3 1440 1300 Vv
6 Toyota Camry 1470 1490 v (tang dudi)

Uu diém 16n nhét cua hé théng nha 46
xe nhoém nghién ctru dé xuét co thé phuc vu )
xe 2 tang cho chung cu cii chiéu cao thap (dudi
3m) la ting duoc khoang 50 - 70 % chd db xe.
Tuy nhién, nhuoc diém 1a chi d6 duoc loai xe
nho, ngan va dong thoi khi guri xe phai dé lai
chia khoa cho nguoi trong xe.

2.2. M6 hinh héa két cAu

Dudi day 1a mo hinh nha d6 xe ma
nhom nghién clru dé xuat:

29007100

Hinh 1. Nha do xe 2 tang phuc vu cho tang ham ¢6
chiéu cao thdp
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Nhom nghién ctru da str dung phan mém
Autodesk Inventor Professional 2025 lam cong
cu chu dao cho toan b qué trinh mé phéng va
thiét ké két cAu. Qua trinh nghién ctru duoc
trién khai theo cac budc hé théng nhu sau:

- Trude hét, tién hanh phat trién ¥ tuong
b tri hé théng nang - ha xe, sau do6 thiét ké mo
hinh 3D cho céc chi tiét két ciu riéng 1¢, dam
bao tinh toan cac thong sb k¥ thuat va tuong
thich voi khong gian ting hdm han ché.
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Hinh 2. Cdc chi tiét ciia nha do xe 2 tang

cho chiéu cao thap
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- Sau khi hoan tat thiét ké cac chi tiét,
tién hanh lap ghép cac chi tiét thanh cum may
va hoan thién tong thé két cau.

- Tiép theo, thuc hién mo phong dong
hoc trén phan mém Inventor dé danh gia hoat
dong tuong tac gitra cac chi tiét, kiém tra cac
lién két, quy dao chuyén dong, tor d6 dam bao
tinh toan thiét ké chinh xac va an toan. Két qua
mo phong cho thiy cac chi tiét hoat dong dong
bd, khong xay ra va cham hay xung dot co hoc
gilta cac bo phan, hé théng két cdu hoat dong
tron tru, dong thoi qua trinh lap rap cac chi tiét
va cum chi tiét thuan loi, cung cfip co s& khoa
hoc va k¥ thuat cho viéc san Xuét va lép rap
thuc té sau nay.

Hinh 3. Trang thdi nha dé xe 2 tang chiéu cao thap
sau khi ldp rap xong

2.3. Phan tich két ciu

bé danh gia hiéu qua va do an toan cua
hé¢ thong nha dd xe 2 tang thap, nhom nghién
ctru da thuc hién tinh toan két cAu trén phén
mém Inventor. Két qua tinh toan trén phan
mém nhan duoc nhu sau:

Mo hinh nha d xe 2 ting c6 chiéu cao
thap dudi 3m duoc thiét ké dam bao kha ning
chiu lyc, d6 cing, va tinh 6n dinh khi van hanh.

e i Plas rwan
A A
TG, B P

O

Hinh 4. Biéu d6 ngi lirc tong quan

Ung suét cuc dai tap trung tai cac khu
vuc chiu luc cao nhu san nang va thanh chiu
luc chinh, véi gia tri 16n nhét 106.5 MPa, nam
trong gidi han cho phép cua vat li¢u thép su
dung.

e
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Hinh 5. Biéu d6 bién dang tong quan

Bién dang toi da ctia két cdu khi chiu tai
trong xe 1a 5.47 mm, ddm bao kha nang chiu
luc va duy tri 0 6n dinh.

ol
Hinh 6. Biéu d6 phdn bé ing sudt trén két cdu

Két qua phan tich biéu do cho thiy mot
sO vung mau xanh trén két cau dang du thira
kha nang chiu luc, trong khi cac khu vuc chiu
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luc cao chi yéu tip trung tai hai vi tri dit banh
xe trén san nang. Piéu nay cho thiy két ciu
hoan toan dép tmg cac yéu ciu an toan chiu luc
theo thiét ké. Tuy nhién, viéc phan bd vat liéu
hién tai chua tdi wu, do d6 van con tiém nang
cai thién thiét ké nham giam trong luong ban
than cta két cdu ma khong anh hudong dén hiéu
suét chiu lyuc.

Céac két qua mo phong dong hoc va
phan tich két cu cung cip co so khoa hoc vimng
chic cho viéc thiét ké hé thong nha dd xe 2 tang
thip, dong thoi x4c nhéan tinh kha thi cta giai
phap trong diéu kién ting ham co chiéu cao han
ché. Giai phéap nay gitp ti da hoa s6 lugng chd
dd va nang cao hiéu qua sir dung khong gian.

Nhu vdy, mé hinh nha d6 xe 2 tang voi
chiéu cao dudi 3 m dugc thiét ké dam bao kha
nang chiu lyc, do cung va tinh 6n dinh khi van
hanh, ddng thoi phu hop véi cac yéu cau ky
thuat va diéu kién khong gian thuc té.

3. KET QUA VA THAO LUAN

Bai bao d& xuat hé théng dd xe co khi
2 tang thip dudi 3 m danh cho céc ting him
chung cu hién hiru, dugc danh gia so bg thong
qua mé phong 3D. Hé théng c6 kha ning ting
sO lugng chd dd tir 50 - 70% so v6i phuong an
b tri truyén thdng, tiiy thudc vao chiéu rong
16i di, vi tri cot va loai xe. Két qua mo phong
cho thay quy dao chuyén dong hop 1y, cac chi
tiét phdi hop nhip nhang va khong xay ra va
cham, trong khi phan tich két cdu xac dinh tng
suét cuc dai 106.5 MPa va bién dang 16n nhat
5.47 mm. Mot s6 ving du thira kha niang chiu
lyc cling dugc xac dinh, cho théy tiém nang tbi
wu hoa tiét dién va giam khdi luong két cau.
Giai phap phu hop véi xe nhé va c¢d vira, nhung
khong thich hop cho xe 16n va doi hoi quy trinh
van hanh can trong.

Ngoai gia tri hoc thuat, h¢ théng con
mang tinh tng dung thyc tién cao, gop phan
phat trién san pham “Made in Vietnam” thay
thé hang nhap khau va giai quyét bai toan nha
dd xe tang ham thap tai cac do thi. Nghién ciru
tiép theo s& tap trung phan tich tai trong dong,
diéu kién méi truong va kha ning mé rong cong
suit, dong thoi nghién ctru thém co ciu truyén
dong, do bén moi, an toan van hanh va thu
nghiém thuc té nham hoan thién hé théng.é
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