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ThS. Pham Anh Tuén
Truong Pai hoc Giao thong Van tai

TOM TAT

Bai bdo nay trinh bay tém tdt két qud nghién civu tinh todn két cau thép khung chinh ciia nha
dé xe 3 tang véi diéu kién sir dung & Viét Nam. Duea trén két qua mé phong, tinh todn bang phan
mém SAP2000, tdc gia phdn tich, danh gid tinh hinh chiu lyc cia két cau, tir 36 dwa ra bién phdp
cdi tién hop Iy cho hé két cau thép khung chinh nay.

Tiur khéa: Nha dé xe 3 tang; Két cdu thép; Phan mém SAP 2000.
ABSTRACT

This article presents a summary of the research results of calculating the primary steel
structure of a three-storey car parking house under use conditions in Vietnam. Based on the
simulation results and calculations using SAP2000 software, the author analyzes and evaluates the
load-bearing situation of the structure and then proposes reasonable improvement measures for this
main frame steel structure system.
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1. PAT VAN PE d6 xe 0 t6, khong thé dap ung kip nhu cau hién
nay. Do d6, can phai tinh dén str dung loai nha

Nhu cau ve s cho do xe cho cac thanh do xe cao tang hon vdi cung di¢n tich mat bang

phd 16n ¢ Viét Nam ngay cang ting do sy ting
dot bién ctia phuong tién 6 t6 ca nhan. Nha dd
xe co khi cao tdng s& 1a chia khoa dé giai bai
toan phirc tap nay. Trén thuc té, trong giai doan
gan ddy, di co nhiéu don vi str dung hé thong
nha dd xe hai ting cho cac ting ham toa nha
chung cu hay céc trung tam thuong mai nhung
cling chi dap tmg phan nao sy thiéu thon chd

lai d6 duoc nhiéu chd hon. S6 téng ctia nha dd
xe anh hudng tryc tiép dén chi phi thi cong cac
tang ham, trén co so khao sat va nghién ctu tac
gia thay viéc sir dung nha dd xe 3 tang o ting
ham cua khu chung cu 1a hop 1y. Viéc nghién
clru, tinh toan vé hé thong nha dd xe nay dé lam
co s& cho thiét ké ché tao san xuét nha dd xe 3
tang trong nudc.
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2. CAC NOI DUNG CHIiNH

2.1. Phan tich, so sinh va danh gia vé viéc
str dung nha dd xe 2 ting va 3 ting dang sir
dung & Viét Nam

Cac thanh phd 16n ¢ Viét Nam nhu
thanh phd Ha Noi, H6 Chi Minh va Pa Ning
da di dau trong viéc st dung hé théng cac nha
dd xe cao tang dé giam tai cho tinh trang thiéu
hut nghiém trong chd dd xe 6 t6. Tl cac nha do
xe hai tang dén loai bon, ndm tang déu duoc st
dung mot cach hiéu qua. Tuy nhién, sé luong
nha dd xe van con it chua dap tng duoc nhu
cau hién nay.

Nha dd xe 2 tang duoc sir dung pho
bién cho céc toa nha chung cu hay thwong mai
vi kha nang phu hop vé gia thanh, s6 chd d6
xe khong yéu cau qua nhiéu. Tuy nhién, khi sd
ho dan séng trong chung cu tang 1én, nhu cu
s6 chd xe s& ting theo ma loai hinh nha dd xe
2 tang khong dap tng kip. Nha dd xe 3 ting
c6 thé tang 1én dang ké sb chd dd xe khi cling
tuong duong dién tich mit bang.

Hinh 1. Hé thong do xe 3 tang dwdi ham chung cu
Vinhomes Symphony

Hinh 2. Hé thong nha dé xe 2 tang tai Chung cu
The Nine-Pham Vin Dong

So sanh mdt so thong s6 ctia nha do xe
2 va 3 tang:

Bdng 1. So sanh mét s6 thong s6 ciia nha dé xe 2
tang va 3 tang

Loai So A A A
Lox x | Chi€u | Chiéu | Chiéu
TT | nhado | cheo n ..
x cao | rong dai
xe do

| 2thng | 5xe 4170 | 7385 | 5814

6200 | 7385 | 6415

2 3tang | 7 xe
mm mm mm

Nhu vy cé thé thidy cing mot dang
dién tich khong gian tir 2 tang ting 1én 3 ting
s6 chd d6 tang 40%. Tuy nhién, & day chua tinh
dén gia thanh dau tu ting 1én khi xy dung him
cao hon va gia thiét bj ciing cao hon.
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Hinh 4. B6 tri nha do xe 3 ting

4170

5814

Trén day 1a mo hinh két cau chinh cua
nha do xe 6 t6 2 tang va 3 tang dang dugc s

dung ¢ Viét Nam.

2.2. Khio sat, lya chon ddi twong loai hinh
xe 6 to lam thong so tinh toan thiet ké khung
két cau thép nha do xe 3 tang deé hop ly sir

dung & Viét Nam

Theo tac gia khao sat, cac loai xe 0 t
dang dugc st dung phd bién & Viét Nam hi¢n
nay la hai loai co ban Sedan va SUV.

Bdng 2. Cdc théng s6 co ban ciia loai xe I6m nhat
co thé do o nha do xe

Chiéu | Chiéu | Chiéu | Tai
Loai 6 to dai rong cao trong
(mm) | (mm) | (mm) (kg)
Vinfast-Lux
SA 2.0 4940 1960 1733 2140
Bentley 5304 | 1064 | 1488 | 2330
Flying Spur

Dua vao cac thong sb trén, ta xac dinh
thong s kich thude co ban cho hé khung thép

nha do xe nhu sau:

Bdng 3. Cdc théng sé co ban ciia nha dé xe ba tang

1 Kiéu hé thong He¢ thong ba tang
) Khoéng gian sir DxRxC:
dung d6 xe (mm) | 5300x2000x1900 (mm)
3 S6 san d xe/ kich 7 xe/ DxCxR:
thudc (mm) 3920x2430x110 (mm)
y | Kiehthudebao 5050 23659750 (mm)
(mm)
5 | Tocdodinhmic |\ o s |7 miphat
cua san do xe
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2.3. Tinh toan két cAu khung hé thong db xe
bang phan mém SAP 2000

2.3.1. Xay dung mé hinh két ciu khung ciia
nha dé xe ba ting

Mo hinh két cau khung hé théng dd xe
dugc xay dung trén phadn mém SAP 2000 véi
thong s6 cac loai thép dinh hinh gan cho két
cau.

Hinh 5. M6 hinh két cdu thép khung hé thong dé xe

2.3.2. Xdc dinh tdi trong, t6 hop tdi trong va
dwa vao mo hinh tinh

a. Tai trong: Tai trong tinh toan dugc xac dinh
theo [1], trong d6 bao gdm cac thanh phan sau:

- Tdi trong ban than: Khdi lugng cia
két cau dugc xac dinh truc tiép trong phan mém
tinh toan.

- Tai trong dong (tai trong cua cdc 0
to): Tai trong dong tac dung lén khung nha do
xe nhu sau:

0,, =3000(kG); O 2500(kG)

Hé sb dong tinh toan:
y=vy,.v=1151,08=1,242=1,25

Do do, tai trong tinh toan tac dung lén
khung két cAu tﬁng 2, téng 31a:
0, =0,,.y =3000.1,25 =3750(kG) ;
0, =0,,.y =2500.1,25 =3125(kG)

b. Té hop tdi trong

Tb hop tai trong dat 1én két céu bao
gom: tai trong ban than, tai trong dong.

c. M6 hinh dat tai trong

> Gan tai trong 1én dam tai tang 2

Q60 3750 60 s
27100 2 100

0, 40 3750 40

Q“’”Z_?'mo_ 2100

> Gan tai trong 1én dam tai tang 3

= 750(kG)

0, 60 3125 60
=2 = =2. . =1875(kG
Qtruocgzua3 2 100 2 100 ( )
O, 60 3125 60
== = . =937,5(kG
Qtruocbzen3 2 100 2 100 ( )
0, 40 3125 40
o= 2.=, =2. . =1250(kG
Qsaugzua3 2 100 2 100 ( )
O, 40 3125 40
L= = . =625(kG
Quawirs =" T00 = "2 100 (+G)
i ;
- : }'
i / {

Hinh 6. Gan tai trong lén mo hinh tinh
d. Két qua tinh todn

Sau khi chay chuong trinh trén phan
mém SAP2000, ta dugc cac bieu dd noi luc
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va bang $6 liéu ndi luc tinh toan duoc cua cc
thanh (dam, cot) trén khung thép.

b) Biéu do mé-men My

— 7 "
>,
} e
b 5

AN A/
|
¢) Biéu do mé-men Mx
Hinh 7. Biéu dé néi luc cdc thanh trong két cdu
2.3.3. Kiém tra tai cdc mdt cit nguy hiém

a) Cottruede (mat catding thép H150x150x7x10)

Bang 4. Bang noi lyc chan cot truce

HI50x150x7x10
dljl(r)llg Vi tri P Qy Qx My Mx
T}:gnh cm kG kG kG kG.cm kG.cm
19 0 —4936.8 | —45.57 -2,9 8911.4 | 32412.8

+ Ung sudt tai tiét dién kiém tra:

Ung suét doc truc:

o, = P__29368_ —126,26( sz )
A 39,1 cm
Ung suét uén theo phuong x:
o _ M, 324128 _151,87( sz)
w. 213,42 cm
Ung suét udn theo phuong y:
M
_M, 89114 118,92 sz)
W 75 cm

y
+ Kiém tra bén tiét dién:

Ta kiém tra bén theo trudng hop nén,
uon két hop, ta co:

0, =0,+0,+6,=396,95(°2) <[o] = 1600 %)
cm cm
Ty 1é tmg suat bén la:

0, _ 396,95
[¢] 1600

.100% =23,1%
Két luan: Mit cat chon dam bao diéu
kién bén.

+ Kiém tra 6n dinh tong thé trong mat
phang uon:

Tiét dién duogc kiém tra vé 6n dinh theo
cong thuce (39) [1]:

Thay cac gia tri vao, ta tinh duogc:

o = N _ 49368 ) kG
0,4 0,593.39,1

*G
cm
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Trong do: ¢, = 0,593.

Ty 1é ing suét 6n dinh 1a:

o

(o]

o, 212,92

K&t luan: Mt cat chon dam béo diéu kién 6n dinh.

.100% =13,3%

b) Twong tw tinh todn ta c6 cdc két qua tinh todn mét sé két cau dién hinh sau:

Bdng 5. Bang két qua tinh todn kiém tra bén va on dinh cdc thanh két cau dién hinh

K Ay Ty 1& éng suit Ty 1& vng sudt | . . .
2 s 2 1
TT Két cau kiém tra 6, [kG/cm?] bén (%) ¢, [kG/cm’| én dinh (%) Két luan
1 | Cotsau H100x100x6x8 623,36 38,96 690,93 43,18 Dbat
2 | Dam doc 1250x125x6x9 771,39 44,46 18,03 1,13 Dat
Dam ngang trudc
3 1300x150x6.5x9 (tang 289,98 18,12 137,69 8,6 Dat
3)
Dam ngang trudc
4 1250x125x6x9 (tang 2) 672,13 42 258,74 16,17 Dat

+ Kiém tra do cung cua mot s6 dam dién hinh:
Theo két qua tinh toan xudt ra tir phadn mém SAP2000, ta c6 cac két qua nhu cac hinh sau:

| SV 'll_._ Y | S e
a) Dam doc tang 3 b) Dam ngang truoc o tang 3 ¢) Dam ngang trude ¢ tang 2
Hinh 8. Céc biéu dé ndi luc trén cdc thanh két cau
2 3 1
Ta kiém tra d ctiing cac thanh dam theo cong thtrc: ! = ! =—
L L] 400
Ta c6 bang két qua duoc thé hién dudi day:
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Bdng 6. Bang két qua tinh todn kiém tra ¢ cimg cdc thanh két cau dién hinh

TT Két ciu kiém tra Do vong I‘(héll do Do cimg | D) clrng cho |  Két luén
(mm) | dam (mm) | tinh toan phép
1 Dam doc tang 3 11,84 5950 0,00199 0,0025 Pat
Dam ngang trudc & ting 3 2,39 7350 0,00033 0,0025 Dat
DAm ngang trudc & tﬁng 2 2,75 7350 0,00037 0,0025 bat

Nhan xét:

Tir két qua thé hién ¢ bang 5 va bang
6 cho théy tinh trang chiu lyc cua két cAu con
thira bén nhiéu, tuy nhién do cting cua cac thanh
dam lai vira da diéu kién. Do do, dé loi dung
kha nang chiu lyc va tang cuong do cung cua
cac thanh trong khung, ta nén ting chiéu cao
dam, giam b6t chiéu day ban bung dam, ban
canh dam. Diéu nay doi hoi khung thép phai st
dung mat cit loai t6 hop ma khéng dung thép
dinh hinh nhu phuong an tinh toan trén.

3. KET LUAN

- Bai bao da phan tich, so sanh va danh
gia dugc viée stir dung loai nha d6 xe 3 téng s€
tang dugc s chd dd tir 40% tré 1én so voi nha
dd xe 2 tang.

- Két qua tinh toan & bang 5 va bang 6
cho thiy két qua déu dat yéu cau. Viéc str dung
phan mém SAP2000 cho thay co thé d& dang
xem xét danh gia duogc tinh trang chiu luc cua
cac két cau trong hé thdng. Diéu nay cho phép
str dung cac bién phap t6i uu két cau bang thay
thé cac mat cat khac nhau vao mé hinh tinh mot
cach dé dang, thuan tién, d6 chinh xac dam bao,
thoi gian nhanh chong.

- Két qua nghién ctru tinh toan nay co
thé 1am co s& cho viéc thiét ké chi tiét hé théng
nha dd xe 3 ting phu hop véi diéu kién sir dung
o Viét Nam.
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