Journal of Mining and Earth Sciences Vol. 64, Issue 2 (2023) 59 - 67 59

Journal of Mining and Earth Sciences

Website: http://jmes.humg.edu.vn

A new design on a multi - purpose trolley chair to
support patients’ care process

[=]:

Linh Khac Nguyen*, Giap Van Doan!, Tien Van Pham !, Thang Hong Thi Le1

! Hanoi University of Mining and Geology, Hanoi, Vietnam

ARTICLE INFO

ABSTRACT

Article history:

Received 09t ]an. 2023
Revised 03rd Apr. 2023
Accepted 28t Apr. 2023

Keywords:
Disabled person,
Patient,
SAP2000,

Stress,

Trolley.

Wheelchairs, trolley chairs, and potty chairs are essential for people with
disabilities, patients, and elderly. These forms of equipments are specially
designed to support specific needs of their users, such as moving, bathing,
and resting, etc. Since the function of equipment is limitted, patients with
multiple problems may need more than one single equipment to be
properly supported, which make the caring processes more complicated
because patients have to be transferred between equipment, also increase
the cost on equipment. This paper presents a new design on a multi-
purpose trolley chair to better support patient’s life. Multi-purpose trolley
chair can be used as a lifting and transfering equipment, or supporting
devices for moving, bathing of patients and elderly. The seat on multi-
purpose trolley chair is seprated into 2 pieces and can be adjusted by a
smart-locking system, the chair back can be flexibility rotated back and
front, and the whole seating set is installed on a mechanic lifting
mechanism to better fit and comfort patients with different sitting modes
to satisfies required medical treatment positions or easier moving,
Moreover, this device can be placed in the bedroom as a regular toilet seat,
helping patients avoid having to travel far when they are alone.
Combining with the use of computational software for structural analysis,
such as NX and SAP2000, to optimize the design, the calculation and
design process can be done quickly with the aim of reducing the weight of
the vehicle while ensuring durability, rigidity, and safety during operation.
Conducting this research is an initial basis to quickly bring the versatile
patient care wheelchair product into practice.
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Xe ddy, xe ldn va ghé bé la nhitng thiét bi quan trong trong doi séng ctia
ngwoi khuyét tdt chdn, ngwdi gia yéu va ngwoi bénh dang trong qud trinh
diéu tri, cung v&i nguwdi cham séc ho. Hién nay, nhitng thiét bi ndy trén thi
truwong d‘u'g'c thiét ké cho mét vai muc dich nhdt dinh nhw: di chuyén, di vé
sinh, ngoi nghi. Do dé6 chi str dung mot thiét bi (chiéc xe) dé thuc hién cdc
cong viéc chdm séc ngudi bénh trong sinh hoat hang ngay la rdt kho khdn.

Vivdy, bai bdo nay trinh bay nghién ctru thiét ké xe ddy da ndng hé tro qua
trinh cham soc ngu’o'l bénh - thiét bi nay c6 thé thuc hién nhiéu chirc nang
theo nhu cdu str dung bang cdch dé xudt mot sé cdi tién méi tang do én
dinh cua xe va thudn tién trong qud trinh st dung nhw: co cdu khéa hai
ntra ghé, co cdu ndng bang co khi d€ diéu chinh chiéu cao ctia ghé mot cdch
linh hoat tdm twa lung cé thé thay doi vi tri (trudc sau) cho phép ngLro'l
bénh ng01 theo nhiéu tw thé trong qud trinh di chuyen cling nhw di vé sinh,

gitp ngwoi bénh thodi mdi hon trong qud trinh str dung. Két hop véi viéc
st dung cdc phdn mém tinh todn, phan tich két cdu nhw NX va SAP2000 dé
t61 wu hoa thiét ké, givip qud trinh tinh todn, thiét ké dwoc thuc hién mot
cdch nhanh chéng voi muc dich gidm trong Iu'(_)'ng ctia xe ma van ddm bdo
do bén, do cu'ng vitng va an toan cho xe trong qud trinh lam viéc. Thuc hién
nghlen clru nay la co sé ban ddu dé nhanh chong dwa sdn phdm xe ddy da
ndng hé tro qud trinh chdm séc bénh nhdn vao thuc té.
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1. M¢& dau

Hién nay cac thiét bi y t& va cac cong cu hd tro
dwoc st dung rit phd bién trong cac bénh vién
trén thé gi¢i, tuy nhién & Viét Nam viéc nghién ctiru
str dung cac thiét bi nay con han ché chi dirng lai &
mutc co ban, da phin thiét bi dwoc nhip khiu voi
gia thanh cao. Déc biét 1a cc thiét bi dac thu nhu:
thiét bi ho tro ngudi bénh trong qué trinh di vé
sinh va di chuyén nguoi bénh con thiéu (Tué,
2020). Cac don vi san xuit trong nwéc da co
nhitng nghién ctru vé vin dé nay va da dat dwoc
motsd thanh cong, cdc mau giwong bénh va xe ddy
da nang c6 gia thanh ré hon cac thét bi nhap khiu,
tuy nhién déi twgng str dung con han ché. Chinh vi
vay khong it ngwoi bénh khong thodi mai, cam
thay bat tién cho ban thin va ca cac bénh nhan
khac dang diéu tri cung khi c6 nhu ciu di chuyén
hoac di vé sinh.

Mot s6 mau giwdng bénh (Hinh 1) dwoc thiét
ké d€ bénh nhin co6 thé di vé sinh truc tiép tai
giwong bénh (Mohammed et al,, 2012; V6 va nnk,,
2018). Nhitng loai nay thwdng dung cho nguwoi
bénh liét toan than, liét nira nguwoi,... khong thé
sinh hoat nhw binh thudmng. P8i véi bénh nhan van
con nhan biét hodc diéu tri theo déi & nhirng
phong bénh déng ngwoi thi viéc di vé sinh tai chd
rat khong thodi mai va bit tién cho ban than nguoi
bénh va ca nhirng bénh nhin khac dang cuing diéu
tri.

R ey =

Hinh 1. Giwong bénh mét tay quay da ndng.

Mot loai thiét bi khac 1a xe di vé sinh da niang
(ghé bd) (Hinh 2) dwgc mot s6 nha san xuit trong
nuwéc cung cap c6 cac tinh ndang nhu:

- Dung dé ngdi nghi, ngdi choi hang ngay;

- Dung nhu mot chiéc xe 1an thong thwong hd
trg' ngwoi gia di chuyén khi can;

Hinh 2. Xe ddy da ndng.

- C6 thé gang bo vé sinh.

Tuy nhién véi thiét bi nay ngudi bénh van
phai xoay nguoi dé ngoi 1én va xudng xe hodc phai
c6 nguoi bél1én xe, do d6 trong mot s6 trwomg hop
nhitng bénh nhin m&i mé hodc bi dau trong di
chuyén thi dy la diém chwa hoan thién cia thiét
bi nay.

Thoi gian gan day trén thi treong nwde ngoai
xudt hién mot s6 mau xe kh4 tién dung trong qué
trinh di chuyén, di vé sinh ctia ngwoi bénh. Tuy
nhién, véi két cdu nhw vy ngwoi bénh chi c6 mot
tw thé ngoi duy nhat la quay mat lai phia nguoi
day.

Co cdu nang ha cda xe dwoc dung rat da dang
nhu: xilanh dién va co cdu co khi. Xilanh dién
(Hinh 3a) tuy tién lgi nhung gia thanh cao, gia
thanh tang thém khodng 1,5+2 triéu dong so véi
bd truyén co khi thuan tdy, chwa ké hé thong sac,
lwu chit ndng lwong,... déng thoi phai lam kin dé
tranh cAc tiép xtc véi nuéce khi di vé sinh, di tam,...
doi véi bo truyén co khi (co cdu vit dai 6c - Hinh
3b), c6 két cdu don gian, tuy nhién co ciu vi dai 6¢
dwoc bé tri doc 1ap hai bén thanh dan hwdéng, do
do6 giy kho khan cho viéc diéu chinh do cao néu
van khong déu.

2. bé xuit giai phap thiét ké

Xuat phat tir nhitng yéu ciu trén, nhom tac gia
dé xudt mot sd gidi phap nham ting cac tinh nang
str dung ctia xe giip ngwoi bénh c6 nhiéu lwa chon
khi st dung trén mot thiét bi (Hinh 4) nhu:
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Sir dung can diéu khién,
nang - ha xe dé dang,
di chuyén bénh nhan thuan tién

Hinh 4. So do cdu tao xe ddy.

1 - thdn xe trén; 2 - thdn xe dwdi; 3 - tay quay ndng ha xe; 4 - niva ghé trdi; 5 - niva ghé phdi; 6 - tru
dirng; 7 - twa lung; 8 - khung dé than trén; 9 - khép quay; 10 - bdnh xe; 11 - truc truyén dong; 12 -dai
dc; 13 -vit me; 14 - 6 bi dd; 15 - 6 bi chdn; 16 - b truyén bdnh rdng cén; 17, 18 - thanh ngang tay ghé;

19 - thanh trot; 20 - ddn hwéng thanh truot; 21 - 10 xo kéo; 22 - cam; 23 -tay vin; 24 - thanh ngang

di dong; 25 - méc; 26 - khéa an toan.
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- Dung dé ngoi nghi, ngbi choi hang ngay;

- Diing nhw mdt chiéc xe 13n thong thwong hd
tro nguwoi gia di chuyén khi cén;

- Thiét ké b6 vé sinh (c6 thé rit ra) tién dung,
rira vé sinh dé dang;

- Nguwoi bénh c6 thé di vé sinh truec tiép vao
bon cdu ma chi can 1én, xudng xe mdtlan duy nhat.

- C6 thé ngdi quay mat vé phia trwdc hoidc
phia sau theo sé thich va tinh trang strc khée cta
nguwoi bénh;

- C6 thé dit tai phong ngtt nhw mot cai ghé bo
thong thwong, giip nguwdi bénh khong phai di xa
khi &@ mot minh.

Ngoai ra, gitip gidm cac cr dong khong mong
mudn trong qua trinh di chuyén cla ngwoi bénh,
vi viéc 1én xudng xe da dé dang hon, gidm cac tac
dong vat Iy do khong phai tu 1én xe hodc khong
phai nho ngwoi hd tro bé 1én xe.

Khia canh thi nhit, ghé dwoc thiét ké dé ngoi
theo hai hwéng khac nhau. Do cé phén twa lwng
duoc thiét ké linh hoat - ¢6 thé 13p phia sau hoic
phia trwdc xe khi nguoi dung quay lwng vé phia
trudc (d6i dién véi ngudi ho tro ddy xe) hodc quay
lung vé phia sau (quay lung lai véi ngwdi hd tror
day xe).

Khia cach thir hai, twa lwng dwoc thiét ké véi
co cdu déng mé mot cach dé dang va thuan tién.
Bang cach str dung con doi va 10 xo kéo, bién dang
cta con d6i duwoc thiét ké gom hai mat cong va hai
dinh con ddi 12 mat phang véi muc dich khi mé
khéa, hai ntra mdc khéa tach nhau ra tir tir va khi
con d6i & vi trf nam ngang thi hai mit phang cta
con ddi tiép xtic véi mat phang clia cum méc khoa
1am cho né gitt & vi tri cAn bang gitp cho ngudi hd
tro thao tac dé dang hon.

Khia cach thir ba, dé xuat gidi phap tang do 6n
dinh cta hai ntra ghé, tranh hién twong lac ngang
ctia ghé& bang cach b tri chét khoa tai khép ban 1é
quay dé cd dinh hai nira lai v&i nhau.

Khia cach thi tw, dé xuit quai phap ning ha
ghé lén xudng dé phu hop véi chiéu cao chin ctia
ngwoi bénh cling nhw giwdng bénh,... bang cach
b6 tri hé théng din dong co khi: vit dai 6c va bd
truyén banh riang nén trong khung than cda xe.
Vi thiét ké nay gidp giam gia thanh san pham,
dong thoi hai bén ghé sé dwoc nang ha déu.

Lwa chon vét liéu lam mat ghé va tim tua
lung: tir nghién ctru, phan tich mét ghé va tim twa
lung phan phai c6 kha niang chéng nwéc do moi
trwong lam viéc cia xe thwong xuyén tiép xic véi

nuwéc; khong gay cdm giac lanh gia vao mua dong,
d6ng thoi phai c6 du d6 mém mai khi ngbi; can clir
vao van liéu dang st dung phé bién trén thi
trweong, nhom tac gia dé xuat vat liéu lam mat ghé
va tdm twa lung la vat liéu nhwa déo chong nuwérc.

2.1. Cdu tao va nguyén ly lam viéc

Xe diy da nang bao gom: than trén 1 va thin
dwdi 2. Than xe trén 1 gom khung dé 8 1én két véi
hai nira ghé trai 4 va phai 5 bang khép ban 18 9.
Ntra ghé trai va phai dwoc ciu tao tir cac thanh doc
phia trwérc 17, thanh doc phia sau 18 va cac thanh
ngang trén va dwdi. Niva ghé trai va phai c¢6 thé
quay mé ra, dong lai quanh ban 1€ 9 va dwoc trang
bi twa lung 7, dong thoi dwoc khoa bang khoa 26
dé c6 dinh hai nira ghé khi st dung. Twa lung 7
dwoc ciu tao tir cum moc khoa 25 gén & dau thanh
truot 19 va dan hwéng béi 6ng trugt 20, 10 xo kéo
21 d€ kéo hai ntra méc khéa lai véi nhau 1am cho
thanh ngang 24 ap sat vao bién dang cta con doi
22, trong d6 con doi 22 dwoc diéu kién bdi tay van
23. Than trén 1 c6 thé trwot 1én xuéng trong tru
dirmg 6 va duoc diéu kién béi hé thong dan dong
co khi gdm c3p banh ring con 16, truc truyén 11
dé truyén dong cho vit me phia khéng cé tay quay,
0 d& 14, 15, truc vit me 13, dai 6c vit me 12, tay
quay 3; nira thian dwdi 2 dwoc b tri banh xe di
chuyén 10 va tru ding 6 d€ dan huwéng dong thoi
do toan bo than trén.

2.2. Trwong hop mét (ngwoi bénh ngoi quay
mqdt vé phia ngwoi ddy xe)

Dai véi bénh nhan yéu, liét hai chi dwdi, méi
md,... Thay vi viéc ching ta bé bénh nhéin 1én xe 1an
thi c6 thé d€ bénh nhan ngdi trén giwong ma van
c6 thé€ dwa bénh nhan 1én xe mot cach dé dang,
d6ng thoi khi di vé sinh thi ngwoi bénh khéng can
xudng xe (chi cAn Ién xu6ng xe mdt lan duy nhét).
Cu thé, buéc ddu mé khda chét an toan sau dé mé
rong hai nitra cia ghé roi luon xe vao giwong ctia
bénh nhin va khéa banh xe lai. Tiép theo, nhic hai
chan cia bénh nhan lén va dong thoi ludn hai nira
ghé vao 6m sat ngudi bénh, sau dé sé dé bénh
nhéin hoi du ngwoi vé phia trwdec, tiép theo sé day
tirng nira ghé dé khép lai, van chét 26 khéa tirng
nira gh€ lai, sau cung lap twa lung 7 & phia sau
bang cach xoay tay vin 23 vé vi tri thing ding lic
nay con doi 22 quay ngang diy co cdu moc 25
truot sang hai bén va dwoc gitr & vi tri d6, do phéan
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dinh cta con ddi dwoc thiét ké 1a mat phang, sau
d6 mdc méc khéa vao tay ghé roi xoay tay van 23
vé chd cii dwédi tac dung cialo xo 21 méc khda kep
chat vao tay ghé 4, 5. Sau khi bénh nhan di 1én xe
va thue hién xong cac thao tic an toan cin thiét thi
tién hanh ning than trén xe 1én bang cach quay tay
quay 3 dé ghé cach mat giwdrng mot khoang 5+10
mm va kéo xe ra khoi giwong, tiép theo quay tay
quay 3 ha than trén cta xe xudng phu hop véi
chiéu cao chin cla nguwoi bénh.

2.3. Trwong hop hai (ngwdi bénh ngéi quay
hwng vé phia ngwoi ddy xe)

Dbong thoi, ngwoi bénh cling ¢ thé ngoi quay
luwng vé phia ngwoi ddy, bang cach chuyén tAm twa
lung 7 vé phia sau, lic nay khoa 8 khéa hai nira
ghé ¢6 dinh lai v&i nhau, méc khoa 25 moc vao
thanh 17. Ngoai ra, véi treong hop nay xe day c6
thé& 1ap thém b va d€ mot chd nhw ghé bd tai cac
vi tri thich hgp nhw trong phong ctia bénh nhan,
phuc vu muc dich di vé sinh tai chd nhw chiéc ghé
bo.

3. Tinh toan, thiét ké xe day

3.1. Thiét Idp cdc bwéc tinh todn

Mot trong nhirng yéu ciu quan trong trong xe
day (xe ldn) la khéi lwong cla xe phdi nho dé c6
thé& mang theo trong cac trudmg hop can thiét, dé
théo 14p, xép gon, dong thoi ddm bao bén. Do d6
viéc tinh toan dé dwa ra két cdu hop ly la cong viéc
rat cin thiét.

Théng thwong tiét dién cia cac thanh dwoc
tinh toan theo (rng suit gi¢i han tai mit cit nguy
hiém. V&i mot chi tiét ¢ thé chiu trng suét don, tic
12 trén tiét dién mat cat chi c6 thanh phan (g suit
kéo, nén hodc xoan. Ciing c6 thé ton tai ddng thoi
cac thanh phan tng suit nay. U'ng suit tdng hop
dwoc tinh ¢ thé theo thuyét rng suit kéo/nén
thong thwong, thuyét thay déi nang lwgng, hoic
thuyét rng suit cit.

U'ng sudt trén thanh dirng tai diém nguy hiém
(Nguyén va Pao, 2011):

M, M,

"o 0203 -5 (0

Trong d6: M, - mé men uén twong dwong,
N.mm; W, - mé men chéng udén, mms3; d - dwong

kinh trong ctia 6ng, mm; D - dwong kinh ngoai cia

ong, mm.
Theo diéu kién bén thi o < [o],. Nghia la:
My,
= <
° LN N )
0203 (1-37)
suyra:d = (3)

Trong do: [o]y - ing suit cho phép cla vat
liéu, N/mm?2.

Tuy nhién, dé xac dinh dwgc mo6 men uén
twong dwong tai mit cat nguy hiém cin phai thuc
hién giai cac bai toan ctia hé thanh. Pay la cong
viéc phirc tap, ton nhiéu thoi gian va cong strc.

3.2. Tinh todn két cdu thdn xe bang phdn mém
SAP2000

Phin mém SAP2000 dwoc st dung rong rai
trén thé giGi d€ phan tich va tinh toan két ciu. Viéc
thiét ké tw dong bang phan mém cho phép gidm
khéi Iwong tinh todn bang tay khi thiét ké cac két
ciu néi chung va két cau thép khung xe noéi riéng
(D5, 2011; Tran va nnk, 2019).

Thiét ké tw dong bang phan mém c6 cac wu
di€ém néi bat nhw sau:

+ Xay dwng md hinh tinh khung khéng gian c6
ké dén anh hudng clia hé gidng s& 1am cho noi luc
trong két cdu nho hon so vé&i cach tinh khung
phdng nhw van quan niém. Ddng thoi viéc chon
tiét dién giang cling nhanh va don gian hon;

+ D6i voi hé khong gian gan tai trong nhanh
chéng va don gidn hon phwong phap truyén
thong;

+ T6 hop ndi lwc bang phdn mém giup rut
ngan dwoc thoi gian so véi tinh todn bang tay;

+ Pwa cwong do tinh toan cda vat liéu theo
tiéu chuln Viét Nam va nhap vao thw vién cac tiét
dién dé phin mém ty doéng tinh toan 13p va tim ra
tiét dién hop ly nhat. (Thu vién tiét dién mau
nguoi thiét k€ c6 thé nhip vao cho pht hop véi
tiéu chudn Viét Nam).

3.2.1. Xdc dinh cdc théng sé ddu vao tinh todn

Can ctr vao kich thwéc va thé trang clia nguoi
Viét Nam, kich thwéc cia giwvong bénh va kich
thudéc cia bon cdu; nhom nghién cliru da lwa chon
ngudi cd can nang 95 kg, cao 1,75 m va cac thong
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s0 so bo cta xe nhw Hinh 6 1a théng s6 dau vao dé
tinh todn thiét ké.

Qua phan tich thdy rang thanh tru ding s6 1,
cac thanh 2, 3, 4 ctia nira ghé trai va nira gh€ phai
dwoc xem 1a cac chi tiét co tiét dién tip trung rng
sudt1én nhat trong hé tinh toan, do d6 sé chon cac
thanh nay lam d6i twong tinh toan con nhirng chi
tiét con lai dwoc lwa chon theo.

V&i cac thanh 2, 3, 4 (Hinh 5) cia nira ghé trai
va phai chon trwéc dwong kinh ngoai D1 = 21 mm
(chon theo kich thwérc tiéu chuén trén thi trueong),
chiéu day ctia né dwoc chon t; = 0,8+1,6 mm (xem
Bang 1).

AN
AN
400
4
> 4
750 S
S O/l \;85
3
(®)
00 00

Hinh 5. Kich thuwéc sor bé ctia xe ddy da ndng.
1 - tru dirng; 2, 3, 4 - thanh dam chiju lyec ctia ghé.

Bdng 1. Théng sé mdt cdt ngang thanh chiu

lwc ctia ghé.
Ky hiéu | D21%0.8 | D21*1.0 | D21*1.2 | D21*14 | D21*1.6
buong
Mok 21 21 21 21 21
Chiéu | g 1,0 1,2 14 16
day
Bdng 2. Théng sé mdt cdt ngang cia thanh tru ditng.
hli(g’u D24.6¥1.0|D24.6*1.2|D24.6¥1.4|D24.6*1.6|D24.6*1.8
Buong 46 24,6 24,6 246 246
kinh
Chiéu) =4 1,2 14 16 18
day

Véi tru déng 1 (Hinh 5) chon dwong kinh
ngoai D; = 24,6 mm bang dwong kinh trong cla
khung thin trén. Chiéu day cua thanh dwoc chon
tlr tz = 1+1,8 mm (xem Bang 2).

3.2.2. Tinh todn bdng phn mém SAP2000 va thiét
ké 3D trén NX

Thiét14p cac théng s6 dau vao trong SAP2000
trong Hinh 6 va chay m6 hinh sé thu dugc két qua
trong Hinh 7.

Trén mdi doan tinh todn, gan cac thanh c6
cung kich thwéc ngoai nhung ¢ chiéu day khac
nhau nhw da dwoc lwa chon & phan trén. Tiép theo
thiét 1ap gbi d& va gan tai trong 1én hé (Hinh 6b).

3¢ Pipe Section X
Section Name Im Display Color .
Section Notes Modify/Show Notes...
Dimensions Section
Outside diameter (13 ) 21 |
Wall thickness (tw ) 1.
3
Vi
Properties
. % <
Material Property Modifiers Section Properties...
+ | | A992FyS0 v Set Modifiers... Time Dependent Properties...
Cancel ( b
a) (
e

Hinh 6. Thiét Idp cdc théng sé tinh todn.
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Sau khi chay m6 phong thu dwoc cac biéu do
mé men, d6 vong, déng thoi chwong trinh dé xuét
chiéu day cac thanh twong &rng nhw Hinh 7b.

Tirkét qua tinh toan trén phan mém SAP2000
sé thiét ké dwoc mo hinh 3D trén phidn mém NX
nhw sau (Hinh 8):

4. Thao luan

Xe ddy dang ning hd tro’ qua trinh chdm séc
bénh nhin gép phin ning cao chat lwong cudc
song clia ngudi bénh va gidm bét kho khan cho
ngudinha cia bénh nhan. Véi nhirng dac diém noi
bat nhw ngwoi bénh khéng cin 1én xuéng xe nhiéu
14n, it phai ctr d6ng trong qua trinh di chuyén, cling
nhw di vé sinh.

Vi thiét ké hop ly két hop ap dung phin
mém 3D trong thiét ké da t6i wu két cau, giam khoi

lwgng clia xe ma van dam bao do cirng, vitng va an
toan cho xe trong qua trinh lam viéc.

Nghién ctru trén la co sé dé nhanh chong trng
dung san pham vao thuyec té.

5.Két luin

Tt nhitng nghién ciru & trén c6 thé két luin
nhu sau:

- Xe d4y da ning ho tro trong qua trinh chim
s6c bénh nhan la thiét bi quan trong gitip nang cao
chit lvgng song clia ngwoi bénh cling nhw ngwdi
nha bénh nhan.

- Xe ddy da nang dwoc dé xuit giip nguoi
bénh khéng cin 1én xudng xe nhiéu lan, it phai ct
dong trong qua trinh di chuyén.

- Bang viéc str dung hop phim mém tinh todn
két ciu (SAP2000) di ting hiéu qua tinh toan,
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Hinh 8. M6 hinh thiét ké 3D.
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nhanh chéng xac dinh dwoc tiét dién hop 1y cta
cac thanh chiu lwec.

Két qua ctia nghién ctru trén la tién dé dé dwa
san phiam di vao doi séng mot cach nhanh chéong
va hiéu qua.
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