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Tinh v6 béng phan ti vé cong ti gidc

dong tham s6

Tém tit: Bai bao phan tich uu, nhugc diém cua
phan tu vé phang, V6 cong. Két qua thir nghiém sé
tinh mai vom bang phan ti vé cong tu gidc dong
tham s6 04 nut, 24 chuyén vi nut.

TU khéa: Phuong phap PTHH, v, dan hoi, tuyén
tinh.

Abstract: This paper presents advantages and
disadvantages of planed shell element and those of
curved shell element. The result of arch calculation
in which the curved-isoparametric - quadrilateral
shell elements with 4 nodes, 24 node displacements
were applied to model.

Key words: Finite element method, shell, elastic,
linear.

1. CA sé ly thuyét tinh toan vo

V4 la vat thé dugc gidi han bai hai mat cong. Ly
thuyé&t téng quat tinh toan vé 1a ly thuyét mé men,
dugc xay dung trén cd s& ly thuyét dan hoi va gia thiét
Ki€ckhdp-Lov. Cac phuadng trinh ¢6 ban (hinh hoc, vat
ly, can b&ng) clia ly thuyé&t vd 1a cac phuadng trinh dao
ham riéng véi cac dai lugng biéu thi y&u t6 hinh hoc
clia vo nhu tham s& Lamé A, B va ban kinh cong r, va
r, clia hai dudng cong toa do chinh. Viéc giai bai toan
vo dudi dang gidi tich rdt phic tap va chi nhan dugc
IGi giai clla mot sé it bai toan.

Vi sy phat trién clia cong cu tinh toan va phuong
phap phan ti hitu han (PPPTHH), viéc thiét 1ap cac
ki€u phan ti vb ciling dugc nghién cliu va phat trién.

Phan tii vd phang la loai phan td xuat hién sém
nhat khi st dung PPPTHH tinh vé. Phan t vd phang
la phan ti k&t hgp phan ti mang va phan ti tdm udn.
Nhudc diém clia phan ti vé phang la [5]: Cac phuong
trinh vi phan trong bai toan vo khong déng nhéat véi
phuang trinh vi phan cla két cdu mang va tdm chiu
udn; sy khong lién tuc clia goc xoay gilia cac phan ti
lién ké c6 thé gady mé men udn & nhiing vung thuc t&
khdng c6 md men udn; phan ti vé phang chi thich hgp
vGi vo thodi.

Phéan t& v cong nhdm ké dén tinh chat “cong” cla
phan tl, xudt hién vao cudi nam 1960. Nhiing phtc
tap khi tinh v bang phan tl vé cong la: Khé chon Iy
thuyé&t vé phl hgp vai viéc xét tinh chat ¢ hoc clia
phan tli; khé mé ta dang hinh hoc cla vo véi cac yéu
t6 hinh hoc mét cong clia phan ti; kho théa man cac
diéu kién tuong thich hon so vé6i phan ti vo phang.

2. Phuong trinh ¢d ban tinh phan ti vo tu giac
déng tham sé

Dudi day gi6i thiéu tém t&t phan ti vé cong do
Kanok - Nukulchai dé xuét dugc xay dung ti phan ti
vO khéi, co st dung gia thi€t Ki€ckhdp - Lov va gia
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thi€t Mindlin d& chuyén vi va géc xoay tai nat trén mét
trung binh dugc xem la cac bac ty do déc lap, [5].
Phan tii vd cong do Kanok - Nukulchai dé xuét la
phan tli t giac dong tham s6 04 nit, 24 chuyén vi nat.
Sy khac nhau gitia phan ti vé cong va phan td
vd phang:
- Tai nat i, ¢c6 06 thanh phan chuyén vi gém: 03
chuyén vi thang u, v, w; va 03 chuy&n vi xoay 0,; 6.;, 0,;

yis
{qi}:{ui v, w0, eyi ezi}T (1)

V&i phan ti vo phéng, géc xoay 0,,= 0.

- Diém b4t ki trong phan ti v cong dugc biéu dién
b&ng 03 toa do (x,y,z), nén thé hién dugc vi tri clia
phan t trong khéng gian:

x . X L,
y =ZN,' Vi +%t'6i my; (2)
z) z, ny

- Ham chuyén vi cia phan ti vd cong gém 03
chuyén vi thdng va dudc biéu dién qua cac chuyén vi
thdng va xoay tai nut, thé hién tinh chat khong gian
qua céac co-sin chi phuong clia phap tuyén.

ul o, I L MR
=qv =ZN,, v, +5t.8 L0,-n0, (3)
w W, m®, 10,
- Bi€n dang cla phan tl dugc xac dinh truc ti€p tu
03 chuyén vi thang theo cong thtic ctia ly thuyét dan hoi:
N _[eu v uw o au ow v ow'|
{e} ={—. — aata ot —.+—,} (4)
e |ox' oy' oy' ox' oz' ox' oz' Oy

V&i phan ti vd phéng, bién dang cla phan ti tdim
xac dinh qua ham chuyén Vi (U)o = (w 6, 6"

- Ma tran do cuting clia phan ti vo cong la tong ma
tran do cling trong trang thai mang, uén, cat va trang
thai xodn. Biéu dién ma tran doé cling cla phan td
tuong Ging vGi véc ta chuyén vi {q;} tai nativéii=1+4
c6 dang:

(5)

Ma tran con trong (5) c6 kich thudc 6x6. Ma tran do
cting clia phan tif vé phéng la tng ma tran do cling
trong trang thai mang va trang thai uén, cat.

3. Thi nghiém sé

S0 dung phan ti vb cong xac dinh chuyén vij va
mo men udn clia mai vom Scordelis - Lo (Hinh 1)1a vo
tru h& chiu tai trong ban than q = 4.309 N/m?, trong
do 02 bién théng tu do, 02 bién cong tua trén lién két
tuyét déi ciing. V& tru hd cé chiéu rong a = 9,8m,
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chiéu dai b = 15,24m, chiéu day h = 0,076m, ban kinh
cong R = 7,62m véi géc mé clia cung tron 80°. Vat
liu c6 E = 2,068.10"° N/m2, hé s6 n3 héng p = 0.
Chuong trinh tinh 1ap theo Matlab.

Bang 3. Gia tri mé men uén My, [Nm/m] tai cac
nut va so sanh vdi két qua giai tich

4.

Hinh 1: Mai vom Scordelis - Lo

Két qua

- Xay dung thuat toan, lap trinh tinh toan vd bang
phan t& vé cong theo Matlab.
- K&t qué tinh toan bang phén tl vd cong dugc so

Nuit PT vé cong PT vd phiang | SAP 2000
[Th]

85 | 434.655355919230 434.7 462.6
86 | 374.202010030852 277.9 298.0
87 |-46.490264838980 -158.7 -146.8
88 | -487.31972436055 -797.4 -796.2
89 | -1141.2784924207 -1584 -1521
90 | -1828.3235206253 -1834 -2269
91 |-2195.0443091686 -3062 -2989

sanh véi két qua tinh badng phan mém SAP 2000 va
bang phan ti vd phang [4]

- Gia tri chuyén vi (w), mé men udn (Mx, My) tai
cac nut tinh bang phan ti vo cong cho trong cac Bang
1,2,3.

Bang 1. Gia tri chuyén vi w, [m] tai cdc nut va so
sanh vaoi két qua giai tich

Nuit PT v6 cong PT vd phing | SAP 2000
[Th]

85 |0.008304869711950 | 0.01409 0.01402
86 | 0.005668055242499 | 0.009424 0.009449
87 | -0.00226100393425 | -0.003858 -0.003962
88 | -0.01533992972067 | -0.0236 -0.02377
89 | -0.03263785610473 | -0.04708 -0.04724
90 | -0.05245898286080 | -0.07103 -0.07132
91 |-0.07306754625497 | -0.0932 -0.09357

Bang 2. Gia tri mé men uén Mx, [Nm/m] tai cac
nut va so sanh vdi két qua giai tich

Nhan xét

1. So véi phan tii vd phang, phan ti vd cong cé
nhiéu uu viét hon do cé da ké dén tinh khéng gian cla
vd, bién dang xac dinh tryc tiép ti cac chuyén vi thang.

2. Gia tri chuyén vi w tai cac nut tinh theo phan tu
v phang va phan mém SAP 2000 gan triing nhau
(Hinh 2), do phan mém SAP 2000 dugc xay dung tui
phan tif v phang.

3. Xay duyng thuat toan va lap trinh giai bai toan vé
bang phan ti vé cong.

Gia tri chuyén vi w, [m] tai cac nuat
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Hinh 2: So sanh gia tri chuyén vi tai cac nut

Gia tri mé men uén Mx, [NmV/m] tai cac nut
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Hinh 3: So sanh gia tri mé men uén Mx tai cac nut

Gia tri md men uén My, [Nm/m] tai cac nut
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Nut PT vé cong PT vé phang | SAP 2000
[Th]

85 |5794.927254352484 9185 9328

86 | 5809.822384612442 8653 8790

87 |5553.742500315972 7081 7188

88 | 4478.626379409751 4665 4697

89 | 2566.363248799375 2095 1899

90 |824.872014350253 -1059 -71.17
91 1191.502804161385 -250.5 -395.9

Hinh 4: So sanh gia tri mé men uén My tai cac nut

4. Qui luat bi&n thién ctia chuyén vi, mé men uén
khi st dung phan tl v cong phu hop véi cac biéu doé
trong [6] 4
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4.2. Thi nghiém do nhiét dé khéng khi, mat ducéng
va trong céc 16 khoan mat duong bé téng nhua &
mat duéng sau 2cm, 5cm va 10cm, thang 5 nam 2012

Bang cach khoan mat bé tdng nhya clia dusng
Hoang Hoa Tham, quan Binh Thanh, TP. H6 Chi Minh
G do sau 2cm, 5cm va 10cm, cho Glixerin vao va do
nhiét do trong cac 16 khoan, mat dudng va nhiét do
khong khi dugc ké qua sau:
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5. K&t luan va kién nghi

5.1. Két ludn

Vi nhiing két qua trén chiing té nhiét dd anh hudng
I6n dén tinh chat cG ly cha bé tong nhua. Vi vay, viéc
nghién ctiu &nh hudng cla nhiét dé6 dén nhiing hu
hong cha mat dudng bé tong nhua la can thiét.

Nghién ctiu anh hudng cla bi€n thién nhiét do
khoéng khi d&€n qui luat phan bd nhiét trong cac I6p mét
dudng bé tdng nhuya trong diéu kién khi hau néng clia
Viét Nam dé tim giai phap tinh toan thiét k& két cdu
mat dudng bé tong nhya phi hgp vai diéu kién khi
hau Viét Nam gop phan nang cao chat lugng khai thac
va tang tudi tho clla mat dudng bé téng nhuya.

Trén cd s3 nghién clu ta cé thé xac dinh nhiét do
tinh toan va tao ra hdn hgp bé tdng cé tinh chat co ly
tuong Uing dung cho mat dudng bé téng nhya, gop
phan ti€t kiém kinh phi xay dung dudng va khai thac
hiéu qua hon cho mat dudng bé tong nhua & nudc ta.

5.2. Kién nghij

DPé c6 s6 lidu tin cay hon ta nén dung cdm bién
choén trong két cdu do dudng mém theo chiéu sau
khac nhau, ti€n hanh quan trdc sy phan bd nhiét do
theo chiéu sau va theo thdi gian, ta mai ¢ s6 liéu
nhiéu han, nghién ctiu sau hon, hiéu ban chat cla van
dé ky hon va c6 thé tim giai phap cho nhiing hu héng
mat dudng bé tong do nhiét dd cao.

Can c6 mot cong trinh nghién ctu toan dién hon
vé sy tac dong clia nhiét dd khong khi anh hudng dén
tinh chét ca ly cia hdn hgp bé tong nhua méat dudng
6 t6, dung lam cc s& dua vao qui trinh thiét ké ao
dudng mém cho tling viing mién trong ca nuéc 0O
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