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MO PAU
1. Tinh bire thiét vi mye dich cia ad tai

Vio cudi nhitng nam 50, da xudt hién nhiing ¥ twéng cla phuong phap phén tix
hitu han va n6 phdp trién rit nhanh nhd phing bude tién thin ky vé toc do tinh todn
ctia may tinh dién tr. (J Viét Nam, phuong phép phén tir hitu han cling dd bét dau
dwa vio nghién cira va gidng day tir nhimg ndm 70.Cac nganh k§ thuit hién nay
dang c6 nhu cdu nhidu hon vé viée st dung c4c chuong trinh Gng dung phuong
phap phan tir hitu han, Khong ngoai quy Iudt d6, phuong phap phéan & hitu han da
duoc dua vao co k¥ thuét tau thay va dang phat trién manh mé,

V&i muc dich nghién ciru sdu hon v& phuong phap phin tir hitu han duéi sw
gitp d& cha ngdn ngit 1ap trinh MATLAB, va v6i mong muén xdy dung mét
chwong trinh tinh st dung ngdn ngit 14p trinh MATLAB véi cbng cu la cac doan
chuong trinh CALFEM d& tinh toan momen udn lyc cit than thu thiy va gian khoan
di dong trén nude tinh.

2. Pi twong nghién ciu cia dé tai

Dé tai nghién ciru tinh toan dya trén tugng nghién ciru 12 céc loai thu va gian
khoan di d6ng '
3. Phuong phap nghién ciru cia dd tai

Dua vao 1y thuyét va thyc t& m6 hinh héa thin tau thiy va gian khoan di dong.
St dung ngdn ngit 1ap trinh MATLAB cling v&i cong cu la cac doan truong trinh
con trong CALFEM dé 18p trinh phan mém tinh toén.

Téng hop cac két qua tinh toén cia d& a1 va céc két qua dd nhan duge ngoai
thuc té tir 6 so sanh, danh gia
4. Y nghia khoa hoc va thye tin clia dé tai

D& tai dé xudt tinh todn momen ubn lyc cét than thu thiy va gian khoan di
dong theo phuong phip phén ti hitu han. Pé ti xay dung mdt chuwong frinh tinh

momen udn Iye cét sit dung phwrong phap phan i hitu han, dé dang va thudn tién.




11

CHUONG 1 - CO SG LY THUYET TINH TOAN MOMEN UON LUC CAT TAU
THUY VA DAN KHOAN DI DONG

1.1. Ubn than thu thiy va gian khoan di dong trén nwéc tinh

Theo 1y thuyét v& tinh hoc tau thuy va gian khoan di ddng, tau thiy va gian
khoan di ddng nam trén nude tinh ludn chiu tic ddng cha hai hé lyc nguoc chiéu
nhau 12 trong luc W va luc n6i F. Trong luc tac dong theo chidu hat cua trudng
trai dit, Juén mudn kéo tau xudng sdu hon trong nude. Trong khi d6, luc nbi tac
dong theo hudng nguoc lai, mudn diy tau va gian khoan di dng cao hon vé phia

miit thoéng.
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Hinh 1.1. Lyc tdc dung lén tau trén nudc tinh
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Hinh 1.2. Luec tic dung lén gian khoan di dgng trén nuecc tinh

Néu ky hiéu phan b trong lugng doc tau 13 p(x), con phan bd lwe ndi 12 b(x),
thi phan b tdng tai trong tdc dong 1én miit cit bat ky than thu thiy va cong trinh
ndi & la;

q(x) = p(x) — b(x) (1.1)
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P {X}

D {x)

Hinh 1.3. Phén b6 p(x) va b(x)
1.2. Phén bd tai trong do cic thanh phin trong luong
C#c thanh phén trong lwong tham gia trén tau va gian khoan di dong gbm cob:

- Trong lugng than tau va gian khoan di déng va mdy méc . Nhu thiét bi, vo
tan va gian khoan di dcfmg . thiét bi boong, cic hé théng trén tau va gian khoan di
dong , m4y chinh, ....... o |

- Hang héa chd trén tau

- Nhién liéu, nudc va cdc loai dy trir.

- Doan thiy thu, hanh khéach.

- Luong thyc, thuc phém, nude sinh hoat cho ngudi sdng va lam viée trén tau
thary va gian khoan di dong.

M3i nhém trong lwong trén tau c6 trong lugng phan b khong gidng nhau trén
sudt chidu dai thu. Viée phan bd cac thanh phén trong lugng nay phuy thude vao ting
loai tau va gian khoan di dong, cdch b& tri trén thu,cach bd tri trén gian khoan di
dong. Viéc phin b6 cac thanh phén ndy la tét phirc tap, trén co s& bb tri chung, két cAu

v tau va gian khoan di dong, bo tef thiét bi. ..
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Dudng cong bidu thj sy phén bd trong lwong trén tau va gian khoan di dong goi 1a
diwong cong trong lirong p(x)

Pudng cong nay c6 dang phi giai tich thuong duoc bidu dién dudi dang hinh
thang, sao cho dam bao v& miit trong lugng, trong tAm va ca momen.

Vi qué trinh phén bé trong luong tau va gian khoan di dong phic tap nén
ngudi thye hién chia khbi lugng toan tau va gian khoan di dong thanh 3 phin
chinh: trong lugng tiu khong (trong lugng gian khoan di dong khong), trong luong
hanh héa ciing cac trang thiét bj trén thu va gian khoan di déng.

Trong lwong hang héa, cic trang thiét bj, céu thi cin cu tryc tiép vio ban vE&
bb tri chung toan thu va gian khoan di dong, ban v& két cAu thuong ting phéan cho
hop ly.

T4t ca viéc phén tich c4c thanh phén khdi luong trén phai tuéin theo nguyén tic
1a dam bao du cac thanh phin khéi lugng, théa mén can béng vé luc vA momen clia
toan hé.

1.3, Phan bd lye ndi

s

Hinh 1.4. Phan doan chiéu dai tau va gian khoan di déng
Luc ndi dwge tinh theo dinh ludt Archimedes, bing thé tich phﬁn chim cia
than tau va gian khoan di ddng nhén vdi trong lugng riéng cia nudce. Trong moi
phéan doan chidu dai tau va gian khoan di déng AL véi dién tich phin chim ciia mt

cit ngang sudn S(x). Vi nhifng tau cu thé va gian khoan di dong, dién tich mt cit
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niy c¢6 thé duge doc tir biu 46 Bojean, do 16n tiy thudc vao chiéu chim do mén
nuée mii va mén nuéce 1ai quy dinh. Khi x4c dinh dién tich suon tau va gian khoan

di dong tai vi tri cin tinh, thi cong thirc tinh b(x) tai vi tri duge chon s€ la:

b)) = T2 = 1.5(0) (1.2)

V&i: v 1a trong lugng riéng cha nude (T/m).
1.4. Cn biing tinh ciia thu va gian khoan di déng trén nwde
Tai trong ap dit 1én than thu va gidn khoan di dong & trang théi tinh 1a tdng dai
6 cia hai nhom lye p(x) va b(x). Khi gid tri tuyst db1 ctia p(x) 16m hon gid trj tuyét
d8i b(x), q(x) mang gi4 trj duong (+), tic dong cing chidu véi luc hut tréi dat.
Nguoc lai, g(x), mang gid trj am (-) s& tac ddng theo hudng nguoc chidu lyc hit.
Pidu kién can bang tinh doi hoi:

- Piéu kién cln bang lyc:

f;q(x)dx = fOLp(x)dx — fOLb(x)dx =0 (1.3)
- Pidu kién can bing mémen:
fOL x.q(x)dx = f;‘ x.p(x)dx — fOL x.b(x)dx =0 _ (1.4)

D4 théa mén hai didu kién trén khi tinh todn ta tién hanh theo hai bude:

Buwée 1: Xac dinh mén nude trung binh cia tau cén ci vao th8 tich phén chim
toan tau va gian khoan di dong= f(V). Tir cong thitc D = ¥V xé4c dinh trong luong
thu v gian khoan di dong W = D. Trong lrong nay phéi bing luc ndi F clia tau va
gian khoan di dong tai mon nude dang xet.

Buée 2: Xac dinh do nghiéng ban dau va mdn nuée mii, 1ai theo cong thirc:

- Mén nudc lai:

d. =d, + (5 - LCF)M (15)
2 M,
- Mén nude mili:
d; = dy — (£ + LCF) LG —1¢B (1.6)
7 B,

V6i d,,,: mén nuéc trung binh clia tau, do tai giita thu va gian khoan di déng.
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Tir ti 16 Bojean, vach hai cao d§ miii, l4i. Tinh thé tich phén chim dudi dudng
nude cin bing 1an 1.

O céc 13n tiép theo didu chinh mdt lugng:

od, ==V 4 (£ - LCF) LEG - LCB”
Ay 2 BML
dd; = =, (E LCF) LeG —LCB
Ay 2 BML
Khi d6 mén nuée miii, 14 mai s& duge didu chinh:
dyy = dy + 0d,
dsy = dp + 8d;
Phép tinh trén dugce 1dp lai cho dén khi thoa man didu kién:
‘V ;Vl < (0.1 03)%

LCG — LCB”
‘_,._..,_ < (0.05 + 0.1)%

Vé6i (*) 12 gid tri & 14n tinh 16n nhat.
1.5 Tinh toan momen udn lyc cit theo phwong phap thong thwong

Luyc cét tac dung 1n thin tau thiy loc nay duge tinh toan nhu sau:
L

Flx) = f () dx

o

Momen ubn than tiu thity duge tinh todn nhu sau:

M(x) = J:F(x)dx = ﬂ:q(x)dx

Tién hanh tinh to&n momen udn luc cit theo phwong phap théng thudng dugce
stt dung hiu hét & tht ca cAc chuong trinh tinh toén va cdc bang tinh toan stc bén
chung ngoai thue té. Chuong sau ching ta @& cap dén mot van dé d6 1a tinh todn

momen udn hec cit theo phuong phap phan ti hitu han.
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CHUONG 2 - TINH TOAN MOMEN UON, LUC CAT THEO PHUGNG PHAP
PHAN TU HOU HAN
2.1. Phwong phap phin tit hita han

Phuwong phap phin tir hitu han (PPPTHH) 12 mt cdng cu c6 higu lyc dé giai
cac bai toan co hoc trong nhiéu linh vuc: x4y dung, co khi ... N6 cé thé ap dung
vio bat cir mbt hé ndo, tir hé don gian nhu thanh, ddm dén hé phirc tap nhw bén,
vo ...

Trong khudn khé PP PTHH ngudi ta chia vt thé bién dang (mién V) thanh
nhiu phén tir ¢6 s& lwong hitu han (mién con). Céc phin tir ndy duge nbi két véi
nhau tai céc didm dinh truée trén bién phén tir, goi 1 nit. Trong pham vi m&i phan
tix, dai lwong cin tim duge 14y x4p xi trong dang mdt ham don gidn duge goi 1a ham
x4p xi. C4c ham x4p xi ndy duoc bidu dién qua céc gia tri cua ham (va ¢ khi la ca
céc gi4 tri dao ham ctia no) tai cac didm nut trén phan tiv. Cac gid tri ndy duge goi 1a
cdc bic ty do cua phé‘in tir va duge xem 12 4n s6 cin tim ctia bai toan. -

Thé ning toan phéﬁ ctia mot hé dan hdi duoc xac dinh La:
N=U-W - @l

Trong dé:

- U Ia cong bién dang duge x4c dinh:
U=-[, (e o}dv
- W 12 cong do ngoai lyc tac dong l1€n vat:
W= fSu{F}T{u}dS
- {F} 1a vector ngoai luc
- {u} la vector chuyén vi
Quan hé g sudt - bién dang:
{e} = [C].{o} .fo} = [D].{e}
G d6 [C] va [D] 1a céc ma trdn trinh by tinh chét vét lidu.

Tbng ning lugng hé théng:
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= -;: f (Vo) dv — f (PYT {u}ds
v S

o | P
e ¢ Ay} 5 =845
(ong bién dang Cong ngoai e Diéu kidn bién

Hinh 2.1. Cong bién dang, cong ngoai luc va dicu ki¢n bién

Bién phan ham ning lugng 8IT:
81 = f 5{e)T(D}(e} dV — j 5(F)T (u}dS
v Su
Pidu kién 811 = 0 cho phép viét:

f ST (DHENAV = f S(F)T{u}dS
Su

\'
Hay 6U = 6W hojc S(U-W) =0 (2.2)
Tién hanh xt 1y phuong trinh (2.2), dua bai toan v& hé phuong trinh dai s6
tuyén tinh, chuyén vi {u} dong vai tro 1a 4n s6.

Trudng hop chung cia vét thd 3D tir vét lidu dan hdi, chuyén vi, bién dang

dugc thé hién nhu sau;

- Ham chuyén vi:

u
{u} = {V} = [N]. {8} (2.3)

W
Trong d6: [N]: ham hinh déng; {8} : vector chuyén vi niit

- Vector ngoai lyc:




- Vector bién dang:

Ma tran [B] tiy thuéc ham N; i=1,2,....

[Bi] =

\Yzx/

18

fx
{F}=1%
fz

x
ov
dy
ow
oz

$:416u av

dy * ox
dv Ow
0z * dy
dw du

—

tax

0 0]

il

E;Ni O

0 IN
0z

a

ZN; 0
i)

—N; N

dy
i

[ Ou

<

%lm%]m o Rl o

,_
™~

97/

ax il

V} = [B]. {6}

(2.4)

(2.5)

Vector tng suét viét dang dy du, trong 46 k& dén bién dang ban déu & :
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GX
Oy
o
o=y (= [D1({e} — {&o}) = [D. [BI{8} — [DI{eo} (2.6)
Tyz
TZX
Cong bién dang:
1 1
0=3 [NV = 5 DI
v
Dui dang dy di, bidu thirc cudi cling dugc trién khai thanh:
U=2J, (&7 [Dl{e} aV — f, {e}"[D}{eo} AV 2.7)
Céng cua ngoai luc:
W = [, {(Pg)T{u}dV + fg (Rs}dS (2.8)
~Trong d6: {Pg}" : vector luc thé tich ; {Ps}: vector lyc mét
Ham tdng thé ning: |
(2.9)

=1, {e)7[D). (&} — 2{eo}. dV — [, (e} lu}dV — Jg {Bs}dS

Hoic dudi dang thudng ding sau:

n =1 [[f il e av - [[] @rErol - [[[ yrmriea av
A A V'

- [[ernres
51
(2.10)
Trong PP PTHH, mién V dwgc mé hinh héa thanh B phinti V,,e=12, ...n.
V6i gia thiét trong mdi phén tir théa mén céc didu kién c4n bang nhu vira néu.
Thé ning mbi phan tir ghi lai duéi dang 7., con thé ning toan hé ding bing tbng
thé nang tt ca cac phén tix hop thanh.
(2.11)

N=

M= ) T,

e=1
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Thé niing phan ti:

ro =+ [ @701 -2l - [ v s
Ve Ve 5
Téng thé ning I1 cho toan hé théng:
= %:{A}T [ =1 fffVe[B]T[D][B]dV] {4} — {4Y Xi= {fffVe[B]T[D]{Eo}dV +

I, INTT{PsY AV + [[, N1 {Ps} Sy} — (AY"[Pc] 2.12)

Trong 6, [P.] 1a vector tép trung:

E
3 furomna
] i {ﬂf [BT'ID}teo} ¥ + f f f [NIT{Ps}dV

ex=l \ Ve

+fwmmw4—m]

Sie
(2.13)

Trong c6ng thirc trén, mi biéu thirc c6 tén goi nhur sau:

kle = fy, [B]T[D]. [B] dV: ma trdn cing phan tir (2.14)

{P}S) = fve [B]T{DI{g,} dV : vector luc do bién dang ban dau

{P}gs) = f51 [N}T{Ps} dS, . vyector luc mat

{P}EB) = fv (NIT{Ps} dV - vector lyc thé tich

Phuong trinh cin bing toan hé: [K]{A} = {P} (2.15)

Voi:

E
(K1 =) [ke]
e=1
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V&i P, : tai tp trung; Py : tai ban dAu; E: s6 phan t
1 vector chuyén vi cac bic ty do hé théng, x4c dinh trong hé toa
d6 chung.
2.2. Thir ty gidi bai toan theo phwong phap phén tir hite han
Buwde 1: Phan chia vat thé dang xem xét thinh s6 lwong hitu han céc phan ti.
Qué trinh nay con dugc goi 14 “ly twdng hdéa” hay “roi rac héa”. Thye té day la qua
trinh m6 hinh héa két cAu, chuyén tir két chu thuc t& thanh tap hop cia nhiéu co ciu

vira tach tir chu thé.

Hinh 2.2. Cdc dang phan tir

Buwée 2: Xay dung md hinh chuyén vi trong mdi phén ti:

Trong do:
- [N] 1a ham hinh dang;
- {8} 1a vector céc bac tu do chuyén vi nit cla phén tir.
Buée 3; Xéc 14p ma tran dic trung goi 1a ma trAn ctng va vector luc cho mdi
phén ti trén co s& nguyén 1y thé ning tbi thiéu. Trong nhitng bai toén thude co hoc
vét rén, phiém ham thé niing cla hé théng dugce hidu nhu tdng thé ning céc phén tit

chu thanh.
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Bude 4: Xit Iy hé phuong trinh va gidi hé phuong trinh dai s6 tuyén tinh. Két
qué giai phuong trinh s€ 12 chuydn vi nut trong trong hé toa do chung. Cén thiét
chuyén ddi chuyén vi tir hé toa d0 chung sang hé toa do cuc b, gén lién phin tir.

Buée 5: Thuc hién cac phép tinh lyc cin cir quan hé ing sut, bién dang

Mé hinh héda

Két cdu thit
J/ .

- KEt qua cudl oling

Mp hinhhéa

“Tinh tmg phi t&
Hinh 2.3. Cac buée tinh trong PP PTHH
Viée tién hanh md hinh héa tiy thudc vao timg trudng hop cu thé ta c6 thé tién
hanh md hinh héa kh4c nhau. Viéc m6 hinh héa rét quan trong ddi hoi kién thirc
thue té cling nhu thye nghiém cao. Ty vao timg két cAu ta dua két chu thyc phic

tap vé& dang cang don gian cang t6t.
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2 3. M6 hinh hoéa than tau thiiy va gian khoan di djng theo phwong phap phan

tir hitu han
Gia thiét than thu thity vi gian khoan di dong nhw ddm bj udn trong mit phéng
Oxz . Truc Ox 13 truc doc cta dam tuong g véi truc cla thu c6 chiéu tir 14i dén

mili. Truc Oz 13 truc udn ciia dam tuong Ung Vo1 truc tau ¢6 chiéu huéng tir ddy 1én

boong.

Hinh 2.4. Thén tdu véi N khoang sudn

N 1 2 3 4 i-1 1
Y
/ \
\
\
I
\
\\-.
o/ DD D@ ™D x
//
//
/
——

Hinh 2.5. Thin gicn khoan voi N khodng suon
Chia than thu thity va dan khoan di dong thanh N khoéng suon . Tuong Ung
ta s& c6 dim duoc chia thanh E phan tit, khi d6 ta s& c6 I = E+1 diém nat . Mbi
phén tir dAm s& c6 hai nat chju udn trong mit ph'fing oxz, ¢ truc song song voi tryc
x. Dic trung mdi phén ti¥ nhu sau:

- Chiéu dai mdi phan tir: [=x;- Xi
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- D3 cling phén tir: EL

1 2 3
0 — @ B

O O O (®)

Hinh 2.6. Roi rac héa ddm

&
5SS

2.4, Xay dung véc to chuyén vi phin ti
Néu bdé qua bién dang doc tryc, phuong trinh chuyén vi ddm 4 bac tw do c6
dang da thirc sau:
u(x) = a; + a,x + ax% + azx°
Duéi dang ma trn, ham u duge viét gon:
U = [P].{a} | ' (2.16)
G do
[Pl=[1 x x* x%]
{a} =Ja1 -az as a,]T

2 . PR : A ¥y e
Chuyén vi ctia hai nit dwge biéu dien dudi dang:

Uy u(0) 1 0 0 01 ra1
04 u'(0) 01 0 0]la,

By =y (Yuw (Tl Loz 13 |)as 2.17)
02 v’ (L) 0 1 2L 3L2] \a

Ki hiéu:
1 0 0O 0
301 0O 0
[C]" 1 L LZ LB
0 1 2L 312

{a} = [C']{8}
Phuong trinh (2.16) gio ddy cO dang :
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U=P.C'86=N.$§

Ham hinh déng N:
[N] = [P].[€7"]
1 0 0
0 1 0
3 2 3
— 2 o3lf_" —=
[N] [1 X X X]' Lz L Lz
2 1 2
L 2 P
[N]:[N1 N, N3 N4]
Trong do :
3 XZ
N, (x) 2E~3§+1
x3  2x?
NZ(X) Ez"—*L—-I-X
2x3  3x?
Ns@) =~ + 7
3 x*
N, (x) = = ——
4-(X) Lz L

2.5. Xac lap ma tran cing va vector lyc phéan tir

(2.18)
(2.19)
01
0
1
L
1
.
(2.20)

Thay u(x) = [N].{8} tir (2.18) vao phuong trinh ham U ta c6:

2 dx?
0
. d*N
[N"] = e
Ma trin ctiing dam c6 dang;
L
k] = f (N1 EIIN]dx

o

L y N2 L
U= lf El (é_u) dx = %{6}" j[N”]TEI[N”] dx{8}
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12E1  6EI  12El 6EIl

2 1z 13 12

4E] 6El  ZEI

_ T 12 L
[k} = 126l 6El (2.21)

T T

DX AE]

l |

Ma trdn d cing [k] cho phan tir ddm dugc 18p trinh trong chuong trinh
CALFEM — beam 2e co dang nhu sau:

X

Hinh 2.7. Dinh nghia PTHH trong chitong trinh CALFEM-beam 2e

Function [Ke,fe] = beam2e (ex, ey, ep, eq);
% Ke=beamZ2e(ex,ey,ep)
%[Ke,fe]=beam2e(ex,ey,ep,eq)

A U ———

% PURPOSE

%  Compute the stiffness matrix for a two dimensional beam element.
%

% INPUT: ex=[xlx2]

% ey = [yl y2] element properties

% E: Young's modulus

% A: Cross section area

%

I: Moment of inertia




27

%

% eq = [qx qy] distributed loads, local directions
9% OUTPUT: Ke : element stiffness matrix (6 x 6)

%

%o fe: element load vector (6 x 1)
R O —

% LAST MODIFIED: K Persson ~ 1995-08-23
% Copyright © Division of structural Mechanics and

%o Department of Solid Mechanics
% Lund Institute of Technology
A — — e -

b=[ ex(2)-ex(1); ey(2)-ey(1)};

L=sqrt(b’*b); n=b/L.;

E=ep(1); A=ep(2); I=ep(3);

qx=0; qy=0; if nargin>3; gx=eq(1); qy=eq(2);

end _ .
Kle = [E*A/L 0 0 —~E*A/L 0 -0
0 12*E*I/L*3  6"E’I/L"2 0 —12*E*I/L*3  6"E"/L"Z;
0 6E*1/L 2 4*E*1/L 0 —6*E*1/LA2  2'E*l/L;
—E*A/L 0 0 E*A/L 0 0
0 —12*E*l/L*3  —6"E*I/L"2 0 12*E*I/LA3  —6"E*1/L"2;
0 6*E*[/L 2 2*E*1/L 0 —6*E*1/L 2 4*E*I/L];

fle=L*[qx/2 qy/2 qy*L/12 qx/2 qy/2 -qy*L/12]
G= [n(1) n2 0 0 0 O

n?2) nt) 0 0 O 0,

0 0 1 0 0 O

0 0 0 n(l) n®2) O

0 0 0 -n®2 n(l) G

0 0 o 0 o 1L
Ke=G"*Kle*G; fe=G"*{le;
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R — 2131 W

Véce to tai trong:

L
{F}= f g{N}" dx

Trudng hop q(x)=const véc to tai c6 dang sau, khong tinh thanh phan doc

truc:

(F} = 12

(2.22)
Trén co s& nguyén 1y cong 4o ta c6 phuong trinh can bang phin tir :
[kl = {83 p}e | (2.23)
Vi gia thiét ban dau, chon hé toa db cuc bd song song véi hé toa d6 chung nén
ma trin chuyén hé toa do [T], & 12 ma trn don vi. Vi vay, PT (2.23) cling chinh 12
PT phén ti trong hé toa d chung.
Tbng hop cac PT phén ti, ta dwoc hé PT can bang toan hé:
[K}{83} = {F} (2.24)
Véi [K] = XE_,[k]. : Ma trin cing tdng thé
{F} = YE_.{p}. : Vector lyc tai nut
[8] : vector chuyén vi nit
E: S6 phén tit
Didu kién bién: Tan va gian khoan di dong ndi trén mit nude nhu dim trén
ndn dan hdi ta c6 didu kién bién tai hai dau muit than tdu duge quy vé:

FO)=FL)=0
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M(@0)=M(L) =0
Trong d6:
- F Luc cét than thu
- M: M men udn than tau;
F(0),F(L),M(0),M(L) tuong trng la luc cht vi momen udn tai hai ddu mit
Khi tau dang & vi tri cin bang trén nude tinh, didu kién bién quy ude duge cho
chuyén vi trén than thu tai x = 0 vad x = L nhu sau:
w( ) =wl)=0
Giai phuong trinh (2.24) véi diéu kién bién nhu trén ta tim duoc véc to chuyén
vi nit{&}. T chuyén vi nat vira xac dinh ta tién hanh tinh todn m6 men ubn va luc

cét than tau theo 1§ thuyét ubn déam nhu sau:

9%u
M = Elo— (2.25)
%, d%u
F= Bl (2.26)
az H
7.z = N8}

Véi:
" _ [N;_,(X) N'Z'(x) N (X) N (X)]

Tién hanh 14y dao ham bac hai v6i cac ham N (x) ta duogc :

N = [_ 6 12x 4 + 6x 6 12x 2 N 6x]
§El L 12 12 12 L [2
Thay N’* vao ( 3.24 ) ta dugc :
0*u 6 12x 4 6x 6 12x 2 6x
M=El-—=E l—_ i T s _Z ___]
x> RISE LT R RTINS

T d6 ta dugce lyc cat F
M4 ngudn tinh toén cdc thanh phan chuyén vi ;momen uén fuc cit than tau c6 dang

nhu sau (CALFEM — beamn 2s):
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Hinh 2.8. Mé men udn, luc cat phdn tir dam

Function [es,edi,ecil=beam2s(ex,ey,ep,ed,eq,n)

% es=beam2s(ex,ey,ep,ed)

% es=beam?2s(ex,ey,ep,ed,eq)

% [es,edi,eci]=beam2s(ex,ey,ep,ed,eq,n)

%

%o
%
%
%
%

%
%
%
%
%
%
%
%
%

PURPOSE

Compute section forces in two dimensional beam element (beam2e).

INPUT: ex = [x1 x2]
ey = [yl y2] element node coordinates
ep=[EAI] element properties,
E: Young’ modulus
A: cross section area
I: moment of inertia
I: moment of inertia
ed = [ul ... u6] element displacements
eq=[qx qy] distributed loads
local directions
n: number of evaluation points
( default=2)
OUTPUT: es = [ N1 V1 M1 ; section forces, local directions, in
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% N2 V2 M2 ; n points along the beam,

% dim(es)=nx3........ ]

% edi=[ul vl ; element displacements, local directions,

%o w2 v2 ; in n points along the beam,

% dim(es)=nx2 ........ ]

% eci=[x1 ; local x-coordinates of the evaluation

% x2;  points, (x1=0 and xn=L)

%o .
U

% LAST MODIFIED: K Persson 1995 -08-23
% Copyright © Division of structural Mechanics and

%o Department of Solid Mechanics
% Lund Institute of Technology
Lund Institute

% LAST MODIFIED: K Persson
% Copyright © Division of structural Mechanics and

% Department of Solid Mechanics
% Lund Institute of Technology
Gl emenmemmm e mmmm et R T

EA=ep(1)*ep(2); El=ep(1)*ep(3);

b=[ ex(2)-ex(1); ey(2)-ey(D) I;

L=sqrt(b’*b);

If length(ed(:,1)) > 1
Disp(‘Only one row is allowed in the ed matrix 1)
Return

End
qx=0; qy=0; if nargin>4; gx=eq(1); qy=eq(2); end

ne=2; if nargin>5; ne=n; end;




C=[0 0 0 1 0 0;
0 0 0 O 0 1;
0 0 0 1 | 0;
L 0 0 1 0 0;
0 LA3 A2 0 L ;
0 3¥LA2 2*L O 1 01;

N=b/l;

G=[n(1) n2 0 0 O 0;
n2) (l) 0 0 O 0;
0 0 1 0 0 0;
0 0 0 n(l) n2) O

0 0 0 0 0 11
M=inv(C)*(G*ed’-[0 0 0 — qx*L/2/(2*EA) qy*LA4/(24*El) qv*LA3/(6*EDY);
A=[M(1) M(4)]’; B=[M(2) M(3) M(5) M(6)]";
x=[0:L/(ne-1):L]’;  zero=zeros(size(x)); one=ones(size(X));
u=[x one]*A-(x.~2)*qx/(2¥*EA),
du=[one zero]*A-x*gx/EA;
v=[x. 3x.22 x one] *B+(x.A)*qy/(24*El);
% dv=[3%x."2 2*x one zero]*B+(x."3)*qy/(6*El);
d2v=[6*x 2*one zero zero] *B+(x. 2)*qy/(2*El);
d3v=[6*one zero zero zero]*B+x*qy/ElL
N=EA*du; M=EI*d2v ; V=-EI*d3v ;
es=[NV M]j;
edi=[u v] ;

eci=x ;
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CHUONG 3 — UNG DUNG CHUONG TRINH TINH TOAN MO MEN UON
LUC CAT TREN NUGC TINH MOT SO TAU

3.1 Lwru {0 sir dung chwong trinh

Guide main

ALs

Nhap sb khoang sudn

Run

M
> Guide Tau

Xuét dit lidu

| Guide Trang thai
Nhép dit li¢u \l(
_ In E save open.
Cich3 e Céch2
Nhap
bing tay
v
Céch 1 Luu dit ligu

Luu dit ligu

Luru dit ligu
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3.2, Gi¢i thidu vé mjt s6 tau tinh to4n
3.2.1. Tau DNC-0903TH
Tau DNC-0903TH 1 tau hang hoat déng trong tuyén dudng thuy ndi dia. Cac

thong s6 co ban cua tau nhu sau:

o Kihiéu thiétké: DNC-0903TH
e Ciptau: VR SII (&VR SD)
e Kiéu thu/Céng dung: Tau hing kho

e Quy pham 4p dung: TCVN 6801:2005
e Chidu dai gifta 2 try [m]: 62.72

e Chidu réng [m}];: 12

¢ Chiéu cao man [m] : 4.4

e Chidu chim [m]: 4.03 (2.83)

¢ Titrong nudc [té",n/ms]: 1

e Luong chiém nudc [thn]:  2479.492 (2359.492)
o Trong tai [tAn]: | 2179 (2059)

e Cic trang thai ti trong:
» Trang thai thiét k& VR SII
» Tau khong hang +10% du trit VR SI
> Tau ché container rong +10% dy trit_VR SI
» Tau ché 63 containerr ddy +100% dy trif_VR SI
Ciac trang thai tinh toan thiét ké cia tau nay nhw sau :

& Trang thai 1 : Trang thai thiét ké_VR SII

- Lugng chiém nude W [tAn]: 2479.492

- Hoanh d6 trong tdm LCG [m]: -1.627
- Do léch ngang Trong T4m TCG [m]: 0

- Cao d6 trong tim VCG [m]: 3.165

- Trong tai DWT [tdn]: 2179

- TU THE CAN BANG
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o Goéc nghiéng [dd]: 0
o Goc chii [do]: 0.02
o Chiéu chim miii d¢ [m]: 4,017
o Chiéu chim duéi d, [m]: 4.041
o Chiéu chim sudn gifta d, [ml]: 4,029
T/m
80
60
40
20
0
- 10 20 30 40 70
-20 \
-40 .
-60 Y v s
Chiéu dai tau (m)

Hinh 3.1. Phan bé trong lwong va phan bé hyc ndi
& Trang thai 2 : Tau khong hang + 10% dw trit_VR SI

- Lwong chiém nuéc W [t’éln]:
- Hoanh d6 trong tdm LCG [m]:
- Do léch ngang Trong Tam TCG [m]:
- Cao dd trong tim VCG [m]:
- Trong tai DWT [tAn]:
- TU THE CAN BANG
o Goc nghiéng [d3]:
o Géc chii [dd]:

301.842
-2.303
0

2.206
1.35

0.28




36

o Chiéu chim mili df [m]: 0.534

o Chiéu chim dudi da [m]: 0.837

o Chiéu chim sudn gilta dm [m]: 0.686
T/m

0 \ 10 20 30 40 50 60 70

Chiéu dai tau (m)

Hinh 3.2. Phdn bé trong luong va phin bé e noi

% Trang th4i 3: Tau ché container réng +10% dy tri&_VR SI

- Luong chiém nudc W [tAn]: 446.742.
- Hoanh d6 trong tdm LCG [m]: -1.626
- Db léch ngang Trong Tam TCG [m]: O
Cao d6 trong tim VCG [m]: 2.969
Trong tai DWT [tin]: 146.25
TU THE CAN BANG
Goc nghiéng [d6]: 0
Goc chui [d6]: 0.21
Chidu chim méi df [m]: 0.82
Chiéu chim dudi da [m]: 1.049
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-10

15

37

70

o Chidu chim sudn gita dm [m]: 0.934
T/m
i :
10 20 30 40 50 0
A WIS
Chiéu dai tau (m)

Hinh 3.3. Phén bé trong lwong va phin bé lyc noi

# Trang thai 4 : Tau ché 63 containerr dédy +100% dy trit_VR SI

-

-

Luong chiém nude W [tén]:

Hoanh d trong tAm LCG [m]:

D6 lach ngang Trong Tam TCG [m]:
Cao d6 trong tAm VCG [m}:

Trong tai DWT [tén]:

TU THE CAN BANG

o Go6c nghiéng [do]:
o Goc chui [d6]:

o Chiéu chim mili df [m]:

1584.392
-1.626

0

3.09
1283.9

0.18
2.613
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o Chidu chim dudi da [m]: 2.81

o Chidu chim sudn gitta dm [ml: 2.71

50

T/m

40

30

20

10

0

Q0 10 20 30 40
-10 \

-20 \
-30

-40

70

Chiéu dai tu (m)
Hinh 3.4. Phdn bé trong lwgng va phan b6 luc ndi
3.2.2. Tau CTDT-0908TH
Tau CTDT-0908TH 13 tau hang hoat dong trong tuyén dudng thiy ndi dia.

Céc théng s0 co ban cla tau nhw sau:

- Kihiéu thiét ké: CTDT-0908TH
- Chp tau: VR S

- Kiéu tan/Cong dung: Tau Hang Kh6

- Quy pham ap dung: TCVN 5801:2005
- Chidu dai giita 2 try [m}: 62

- Chidu rong [m]: 11.6

- Chiéu cao man [m] 4.2

- Chiu chim [m]: 3.6

- Ti trong nude [tén/m3]: 1

- Luong chiém nuéc [tan] ~ 2162.103
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- Trong ta [tAn] 1810

¢ Thong sb tau khong:
WO [tén] LCG [m] TCG{m] VCGIm]
352.10 -2.00 0.00 2.40

% Cac trang thai tai trong:
» Trang théi thiét ké
» T.T Khong Hang 10%DT
Cac trang thai tinh toan thiét ké ciia tan nay nhw sau :

& Trang thai 1: Trang thai thiét ké

- Luong chidm nuéc W [tn]: 2162.103
- Hoanh d6 trong tdm LCG [m]: -1.508
- D6 léch ngang Trong Tam TCG {m]: 0

- Cao d6 trong tdm VCG [m}: 3.149
- Trong tai DWT [tin]: 1810
- TU THE CAN BANG

o Géc nghiéng [d0]: 0

o Goc chai [do]: 0

o Chidu chim miii df [m]: 3.6

o Chidu chim dudi da [m]: 3.6

o Chiéu chim sudn gifta dm [m]: 3.6
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T/m
60

40

20

k 10 20 30 40
20 \\
-40

70

Chiéu dai tau (m)

Hinh 3.5. Phdn b6 trong luong va phdn bé luc néi

< Trang thai 2: Tau khong hang + 10% du trit

Lugng chiém nuée W [tAn]: . 353153
Hoanh d6 trong tdm LCG [m]: -2.07
Po léch ngang Trong Tam TCG [m]: 0

Cao 6 trong tdim VCG [m]: 2.404
Trong tai DWT [tén]: 1.05
TU THE CAN BANG

Géc nghiéng [do]: 0

Géo chiii [d6]: 0.24
Chiéu chim miii df [m]: 0.616
Chidu chim dudi da [m]: 0.873

Chidu chim sudn giita dm [m]: 0.745
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) \ 10 20 30 40 50 60 70

Chiéu dai tau (m)
Hinh 3.6. Phdn b6 trong hrong va phdn b6 Iuec ndi
3.2.3 Tau TH 29-03-10HC/SP
Tau TH 29-03-10HC/SD la tau hang hoat dong trong tuyen dudng thiy ndi

dia. Céc thong s co ban cta tau nhu sau:

e Ki hiéu thiét ké: TH 29-03-10HC/SP
e Chp taw: VR SI

o Kibu tau/cong dung: Tau Hang Khd

¢ Quy pham 4p dung: TCVN 5801:2005

¢ Chidu dai gitta 2 try [m]: 58.65

¢ Chidu rong [m]: 12.2

e Chiéu cao man [m]: 4.15

e Chiéu chim [m]: 3.57

e Titrong nudc [tAn/m"] 1

e Luong chiém nuéc [tAn] 2157.986

e Trong tai [tAn]: 1805.986
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% Cic trang thai tai trong:

> Trang théi thiét ké

» T.T khong hang 10%DT

» T.T 72 Cont. ddy + 24 rdng — 100%DT
> T.T 72 Cont. ddy + 24 rdng — 10%DT

Cac trang thai tinh toan thiét ké ciia thu nay nhw sau :

Trang thai 1: Trang thai thiét ké

Luong chiém nuée w [tAn]: 2157.986
Hoanh dd trong tim lcg [m}]: -0.511
Po léch ngang tdm tcg [m]: 0

Cao d6 trong tAm veg [m]: 3.198
Trong taj dwt [tan]: 1805.986
TU THE CAN BANG |

Géc nghiéng [d0]: 0

Gée chui [d6]: 0

Chiéu chim miii df [m]: 3.57
Chidu chim dudi da [m]: 3.571

Chiéu chim sudn gitta dm [m]: 3.57
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10 20

30 40 507

70

/

/

i

Chiéu dai tau (m)

Hinh 3.7. Phdn bd trong lwong va phin bé luc néi
Trang thai 2: Tau khong hang + 10% dw trit:

Luong chiém nuée w [tan]:
Hoanh d6 trong tdm leg [m]:
D6 1éch ngang ttdm tcg [m]:
Cao d6 trong tAm veg [ml:
Trong tai dwt [tén]:

TU THE CAN BANG

Goc nghiéng [d0]:

Goc chui [do]:

Chiéu chim mili df [m]:

Chidu chim dudi da [m):

358.036
-1.45

0

2.681
6.036

0
0.24
0.522
0.772

Chiéu chim sudn gitta dm [m]: 0.
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10 —Fm

70

Chiéu Dai Tau (m)
Hinh 3.8. Phdn bd trong lwong va phin b6 lypc ndi
& Trang thai 3: Tau ché 72 container diy hang + 24 container rong +

100% du trit

- Luong chiém nuéc w [tAn]: 1873

- Hoanh d6 trong tdm lcg [m]: -0.486
- DPj léch ngang ttam tcg [m]: 0

- Cao 36 trong tAm veg [m}: 3.851
- Trong tai dwt [tan]: 1521

- TU THE CAN BANG

o Goéc nghiéng [d6]: 0

o Gobc chii [dd]: 0.04

o Chiéu chim mii df [m]: 3.112
o Chidu chim dudi da [m]: 3.156

o Chidu chim suon gita dm [m]:  3.134
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T/m

20 30 40 70

Chiéu dai tu (m)

inh 3.9. Phdn b trong heong va phin b6 luc ndi
Trang thai 4: Tau chd 72 container diy + 24 rdng + 10% dy trit

Lugng chiém nude w [tAn]: 1877.536
Hoanh do trong tAm leg [m]: -0.534
D6 16ch ngang ttam teg [m]: 0

Cao d6 trong tam veg [m}]: 3.843
Trong tai dwt [tAn]: 1525.536
TU THE CAN BANG

Géc nghiéng [d6]: 0

Goéc chui [d6]: 0.08
Chidu chim miii df (m]: 3.101
Chiéu chim dubi da [m]: 3.179

Chidu chim suon gifta dm [m]:  3.14
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20 30

40

Chiéu Dai Tau (m)

Hinh 3.10. Phan b3 trong hegng va phdn b6 lyc ndi

Tau TH-990 |
Tau TH-990 12 thu hang hoat dong trong tuyén dudng thiy ndi dia. Céc thong

s6 ¢co ban cua tau nhu sau:

Ki hiéu thiét ké:

Cép tau:

Kiéu tau/cong dung:
Quy pham ap dung:
Chiéu dai gitta 2 try [m]:
Chiéu réng [m]:

Chiéu cao man [m}:
Chiéu chim [m]:

Ti trong nude [tén/m3]
Luong chiém nuéc [tAn]

Trong tai [tan]:

TH-990

VR SII

Tau Hang XKhd
TCVN 5801:2005
52

9.98

3.69

3.34

1

1417.206

999

70




Théng sb tau khong:
WO [tén] LCG [m]
418.21 0.00

% Céac trang thai tai trong:
> Trang thai thiét ké
» TT.Khéng hang 10%dy trit
D6 16ch ngang ttAm teg [m]:
Cao d6 trong tAm veg [m]:

Trong tai dwt [tAn]:

47

TCG [m]
0.00

VCG[m]
2.60

0

2.6

0

Céc trang thai tinh toan thiét ké ciia tau nay phw sau :

4 Trang thai thiét ké

- Luong chiém nude w [tAn]:
- "Hoanh 4o trong tAm lcg [m]:
- Db léch ngang ttam tcg [m]:
- Cao d6 trong tim veg [m]:

- Trong tai dwt [tAn]:

- TU THE CAN BANG

o Goéc nghiéng [do]:

o Goéc chii [d6]:

o Chiéu chim miii df [m]:

o Chidu chim dudi da [m]:

o Chidu chim sudn gifta dm [m]:

1417.206
-0.83

0

2.741
999

3.34
3.339
3.34
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-20 \
-30

o

Chiéu Dai Tau (m)

. Hinh 3.11. Phén bé trong lwong va phin bé luc néi
% T.T Khong hang 10%DT

Luong chiém nudc w [tAn]:
Hoanh dd trong tdm leg [m}:
D6 16ch ngang ttdm tcg [ml]:
Cao do trong tdm vecg [m]:
Trong tai dwt [tAn):

TU THE CAN BANG

Goc nghiéng [dd]:

Géc chii [d6]:

Chiéu chim mii df [m]:

Chiéu chim duéi da [m]:

Chiéu chim suon giita dm [m]:

419.556
-0.075
0

2.602
1.35

0.09
1.135
1.22
1.177




49

15
T/m

10

-10 \ —

15 Chiéu Dai Tau (m)
Iinh 3.12. Phén bé trong hwong va phén b6 luc néi
3.2.5. Gian Ciru Long
Gian Cir Long la gian hoat dong trén thém lyc dia Viét Nam thudce quéan ly cua
cong ty lién doanh VIETSORPETRO
Cic thong sb co ban ciia gian nay nhur sau:
- Thiét ké: Levingston 111C
- Ding kiém: VIRES.
- Co hiéu: Viét Nam.
- Tiéu chufn ap dung: ISM Code, ISPS code, ISO 9001:2008.
- Pong tai: Brazil.
- Pai tu: Nam 2009.
Dai: 60,96 m.
Rong: 56,70 m.
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- Chiéu cao thén tau: 7 m.
- Chiéu dai chan: 126,50 m
CAc trang thai tii trong cia gian khoan trong trwong hop rat chin di chuyén:
» Trang thdi 1: Toan bd trong luong gidn cing 100% bién tai
> Trang théi 2: Toan bd trong lwong gian cing 10% bién tai

T/m
500

400
300 \\
200 \\
100 ‘\\

123#\678910%14151517181920
-100 :

\__’/
-200
Hinh 3.13. Phdn bé tdi trong trang thdi todn b
trong lwong gian cing 100% bién tai
T/m
500

400 Y

300 \

200 \

100 \\\ I
1 2 3 z\e 7 8 9 10,1}/.6’1314151617 18\20

+100

\\__/ \

-200

Hinh 3.14. Phén bé tdi trong trang thdi todn bj

trong lwong gian cing 10% bién tai




3.3. Két qué
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rd e A Y \‘: ) ~ r o
tinh m6 men uon chung va lyc cit tau trén nwoe finh

3 3.1. Tau DNC-0903TH
¢ Trang thai thiét ké VRSI

UG CATE)
o

MOMEN )

- Luc cht cuc dai:
& Trang thai tAu khong hang + 10%

U ¢

-9 10 23 a0
CHHEL] DAL AN

WOHEN i

Momen udn cuc dai: 3175.69

s_...........:.......,...,.;.......”.... .............

a 10 20 30 40 pan
CHIEL DAL TAU (o)
BACRAERN

.............................................................

20 30
SHIELD DA TAUDM)

Hinh 3.15. Biéu d6 md men uérnrchung va e cdt tau DNC-0903TH

(T.m)

2348161 (1)
dy tric. VR SI

LG GaT

Bl

A0

ACIRASN

70

30 ) Ets)
cHIED DAL FALI(r)

Hinh 3.16. Biéu d6 mé men b chung va lyc cat tu DNC-0903TH

628.5607  (T.m)
3859703 (T

Momen udn cye dai:

Luc cit cyc dai:
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% Trang thai tau ché container rong + 10% dy trit_VR SI

LUC CAT

LUG CaT )

70

-0 10 20 30 A0
CHIEL DA TALY ()

RAOKAEN

E ao0
= 303 - DU U SO N i SRR S

Y S AR R R R I R

; i i
o 10 20 30 a0
CHIEU DAl TAU ()

Hich 3.17. Bidu dé mé men uén chung va lyc cdt tau DNC-0903TH

- Momen ubn cuc dai: 518.3824  (T.m)
Luc cit cuc dair  32.83581  (T)

& Thu ché 63 container diy + 100% dy trit_VR SI

UG AT

LG CATE)

o 10 20 30 _
CHIEU DAl TAU(M)
RACOIVIEE N

~500

-1000

MOHEN ()

; " H
403 50 B0 i

30 _
CHIEU DA TAU)

- ja)
150 a i 20

Hinh 3.18. Biéu dé mé men udn chung va lyc cdt tou DNC-0903TH

- Momen cuc dai: 1382.702 (T.m)
- Lucchtcuc dai:  104.2037  (T)
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3.3.2. Tau CTD-0908TH
& Trang thai thiét ké

ABDD 'i::l 20 30 4;3 510 8:‘3 70
CHIEU DAL TALm)
MOBAER
10003 T ¥ T :
_%_ o ;,.«:—w—'""*— ........
&= OO0 Je i n e E S .\ .............
= b :
% ~2000 \\ ..................................................................
-3000 g 10 20 30 40 850 60 70
CHIEU 3481 TAU(m)
Hinh 3.19. Biéu dd mé men uén chung va luc car tau CTD-0908TH
- Momen cuc dai: 2902.68 (T.m)
- Luc céat cyc dat: 218.516 (T)

< Trang thai thu khong hang + 10% du trir

| LUC AT

B0
.40
20}
o K

LUt CATY)

200

i i i

A a0 50 50 70

CHEEL DAL TALI(m)
OMER

-Abg 10 20

SO0
600

Ac0

MOMEN )

70

L
.34 A0
CHIEL DAY TALH)

Hinh 3.20. Biéu dé mo men uon chung va lic cdt tau CTD-0908TH
- Momen cuc dai: 656.7045 (T.m)
- Luccitowcdai: 428352 (D)
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3.3.3 Tau TH 29-03-10HC/SD

b

i

LUC CAT

MOVEN )

% Trang thai thiét ké

200

100

P 2n xS _é”‘_.v.‘..... [ N LR I

-200 5 b
CHIEL DA TAUNY

BAIMAES 1N

T

-500 SO -SRI

-4 000 OV SOV, N U

-1600 S SRR

2000 .L._
i i

30 413 =0 [=im3
CHIELY DA TALIGT)

)

Hinh 3.21. Biéu dé mé men uén chung va luc cdt tau TH 29-03-10HC/SD

2138.95 (T.m)
Luc cit cuc dai:  155.594 (T)
< Trang thai thu khong hang+10% duy trik :

ELICE AT
¥ T

Momen cuc dai:

’ 20 201 . . 40 50 651
CFHESLY DAL TALUG)

RATD NAES 4

HOHEN ).

BEY 40
COHIERL DAL TAUOG

Hinh 3.22. Biéu dé mé men uén chung va lyc edt tau TH 29-03-10HC/SD

555.999 (T.m)
36.9735 (T)

- Momen cuc dai:

- Luccat cyuc dai:
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< Trang thai tau ché 72 container déy + 24 container réng + 100%DT

LU CAT
200 v T ' T . 5
S0 i i i i i i
=d 10 20 30 A0 50 60 70

CHIEL DAL TAL {m)

WAORAEN

1 T T T ¥ ¥ H
e, SO0 : ; {
= : : :
& -1000
= : : K
<2 : : :
= 1800 ; ; ;
-2000 1 H i H i |

0 a 10 20 30 AD 5101 6a 7O

CHIEU DAL TALm)

Hinh 3.23. Biéu dd mé men udn chung va luc cdt tau TH 29-03-10HC/SD

- Momen cuc dai: 1634 (T.m)

- Luyccht cyc dai: 119986  (T)
+ Trang thai tau ché 72 container diy + 24 container réng +10% DT

LG CAT
= i 3 : ,
S : : ; .
= H e H H
= : : 3 i
2005 10 20 a0 . a0 &0 B0 70
CHIEU DA TAY ()
MOMEN
o T T H
— B0 e PR R S %“, ......... ;.E..A“...H.-.. ...: ..............
B i s : :
5 =100 |- , 3 SRR ~ -]
- : : ; :
=FE O ABOG R e ~ .................. g T e e _w,._,f"'"./.. .............
y : i i F ;
20004 10 20 30 ac 56 &0 70

CHIEU DAL TAU (i)

Hinh 3.24. Bidu dd mé men uén chung va lyc cdt tau TH 29-03-10HC/SD

Momen cyc dai: 1593.904 (T.m)
Lyc cit cuc dai: 119.801 (1)
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3.3.4 Tau TH-990

% Trang thai thiét ké

LG AT
200 ¥ v ; T r
=004 1 ::3 2i:s ) xfm 5:3 50
CHIELQ DAY TALI(M)
PAOBAEN
S0 ; . :
. o '
e
% -500
[l
= L1000
-15000
CHIEL DAl TAUOmM)
Hinh 3.25. Biéu do md men uon chung va lyc cdt tau Tau TH-990
-  Momen cyc dai: 1389.4 (T.m)
- Luc cat cuc dat: 119.92 (T)
s TT.Khong hang 10 %dy trit
LG GAT
=
=
d
“40g 10 55 "0 a6 &6 60
CHIELE DA TAUm)
CRIOREEN
600 g - T :
—. 480 E
g
= H i i H
=l Rt T S [T e TN Fovianeie o]
= H : : H
= ; :
= P T T L L LR R R E I : ...............
=00 o 50 _ 30 a6 50 80
CHEEL DAl "TAU(_m)
Hinh 3.26. Biéu dé mo men udn chung va lyc cat tau Tau TH-990
- Momen cuc dai: 594.583 (T.m)
- Luwc cat cuc dai: 45.117 (T)
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3.3.5 Gian Cuu Long

& Trang thai toan b§ trong lwgng gian cing 100% bién tai

*,

*

LCCAT )

LS CAT
3OO ¥ ¢ v v
=000 ’ [ S L R 5.“... ............ -
10an .L.......%,..,...u..._. ......................... ,.....E ............ -
o S ORI fo e i e ]
H o, B - B
: i H [ N PRy H
_1a00 i i H £ i
a ] 163 20 30 40 B v
CHIER D) TALY (o)
R MORAER
=3 l§ T T Y
oy : i ; i ; i
= 10 20 34 40 o0 a0 70
CHIE DAL TALI()

Hinh 3.27. Biéu dé mé men uén chung va lyc cdt gian Ciru Long
- Momen cuc dai: 21356.1 (T.m)
- Luc cit cuc dai: 2129.82 (T}

% Trang thai toan b trong lueng gian cing 10% bién tai

LLIC CAT -

2000 T T T T H T
_ 2000 :
T oanod ok
[ .
=
o
100 a i . o - :
1O08 i0 20 30 Tan =5} 601" 70
CHREU DA TAU(™)
1ot PACHWE R
3 : : r ; y ,
. L : : : ; ;
] ETs) 20 30 a0 &0 60 FLs)
CHIEL DAl TAUCTD

Hinh 3.28. Bidu dé momen udn chung va lc cdt gian khoan Cieu

Long

- Momen cuc dai: 22357.4 (T.m)
- Luc cit cuc dai: 2361.32 (T)




3.4. Phén tich két qua tinh

So sdnh céc két qué tinh todn momen udn, Juc cit nay vdi cac d
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duyét b1 Dang Kidm cho cac thu DNC-0903TH, CTD-0908TH, TH

TH-990, Gian Ciru Long

Bang 3.1: Dik li¢u md men udn, hee cat trén

ir liéu kiém

29-03-10,

nuwée tinh cwe dai thye té

(Ngudn Ding Kiém )
Trang Thai 1 2 3 4
Fcucdai | 221.716 39.756 33.587 110.7897
DNC-0903TH
M cuc dai | 3101.336 587.538 | 495.936 | 1349.3438
Fcyucdai | 212.701 42.807
CTD-0908TH
M cue dai | 2990.784 637.837
F cuc dai | 156.389 36.532 121.374 118.74
TH 29-03-10
M cuc dai | 2081.302 556366 | 1584.676 | 1544.624
F cuc dai | 124.717 43.692
TH-990
M cuc dai | 1310.74 594.968
- Foucdai | 21043 | 2204.2
Gian Ciu Long
M cuc dai | 22003.7 23885.4
Bang 3. 2: Téng hop cic két qua tinh ciia dé tai
Trang Thai 1 2 3 4
Fcwc dai | 234.816 | 38.597 32.836 104.2037
DNC-0903TH
M cuc dai | 3175.69 62856 | 518382 | 1382.702
Fcuc dai | 217.5927 43.91455
CTD-0908TH
M cpc dai | 2902.68 656.7045
Feucdai | 155.594 36.97348 | 119.986 | 119.8006
TH 29-03-10
M cuc dai | 2138.949 555000 | 1633.997 | 1593.904
F cuc dai 119.92 45.117
TH-990
Mocwe dai | 1389.4 | 594.583
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Fceucdai | 2129.82 | 2361.32
M cuc dai | 21356.1 | 223574

Gian Cuu Long

Bang 3.3: So sanh két qua tinh

Trang Thai 1 2 3 4
Ti Lé % Fmax | 5.90852 | 2.433978 223656 | 1.241795
DNC-0903TH
TiLé % Mmax | 2.39748 | 4.4711 4.52607 | 2.446
TiLé % Fmax | 2.2998 | 2.58731
CTD-0908TH
Ti L& % Mmax | 2.94585 | 2.95804
Ti Lé % Fmax 0.508 1.208 1.143 0.893
TH 29-03-10
Ti L& % Mmax | 2.769 0.0659 3.112 3.19
TiLé % Fmax 3.84 3.26
TH-990
Ti Lé % Mmax 5.66 0.06
Gian Ciu Long
, Ti L& % Mmax 3.03239 | 6.83443

Tix bang két qua so sanh ta dé dang nhén thiy, két qua tinh toan theo chuong
trinh st dung phuong phap phén tit hitu han so vdi céc gid trj tinh toan thye té sai s

khong dang ké.
Céc gid tri sai s6 déu xap xi 5% xéc xuat céc gi4 tri trén 5% xuét hi¢n cling rat it

3/30 lan.
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KET LUAN VA KIEN NGHI

I KET LUAN
Ngudi nghién ciru da sir dung ngdn ngi 13p trinh MATLABv&i cong cu la céc

doan chuong trinh CALFEM dé xay dung mdt chwong trinh tinh toan momen ubm,
lwc cét thin tau thuy va gian khoan di déng theo phuong phap phén ti hitu han.
Chuong trinh don gian,tién dung d& dang kidm tra duoc gié tri m6 men ubn, luc cat
16n nhét Db thi va két qua xudt ra d3 dang xir 1y, d6 chinh xé4c clia chwong trinh
duoc thé hién qua bang so sanh,gid tri sai léch déu xAp xi 5%

Két qua thu dugce cia d3 t3i c6 thé st dung trong céc co nghién ctu tau thuy
va gian khoan di dong. Ngoai ra ¢6 thé 1am tai liéu cong cu giang day trong cac
truomg dai hoc chuyén nganh tau thay
IL. KIEN NGHI

Do thdi gian thuc hién dé tai nhit dinh nén nguoi nghién ctru chi dimg lai &
mic d6 14p trinh tinh todn momen udn lyc cét than thu thay va gian khoan trén
nuée tinh khi da bidt trude phan bé tai trong va phan bd e ndi

Chuong trinh c6 thé phét trién thanh chuong trinh tfnh todn momen ubn Iye cét
tu thity va gian khoan di dong trén nude tinh dua trén thong s6 dau vao 1a cac dic

trung hinh déng tau thiy va gian khoan di dong
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PHU LUC

L. MA NGON CHUONG TRINH TiNH TOAN

1. Main Funtion

function varargout = MAIN(varargin)

9% MAIN MATLAB code for MAIN.fig

%
%
%
%
%o
%
%
Po
%
%
%
%
Yo

MAIN, by itself, creates a new MAIN or raises the existing

singleton™.

H = MAIN returns the handle to a new MAIN or the handle to

the existing singleton™®.
MAIN('CALLBACK',hObjec:t,eventData,handles,...) calls the local
function named CALLBACK in MAIN.M with the given input arguments.
MAIN(Property','Value',...) creates a new MAIN or raises the

existing singleton*. Starting from the left, property value pairs are
applied to the GUI before MAIN_OpeningFcn gets called. An |
unrecognhized property name or invalid value makes property application
stop. All inputs are passed to MAIN_OpeningFcn via varargin.

*See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one

instance to run (singleton)".

% See also: GUIDE, GUIDATA, GUIHANDLES

9% Edit the above text to modify the response to help MAIN
% Last Modified by GUIDE v2.5 09-Mar-2013 10:38:21

% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('gui_Name', mfilename, ..

'gui_Singleton', gui_Singleton, ...

'gui_OpeningFen', @MAIN_Openingkcn, ...
'gui_OutputFen', @MAIN_OutputFcen, ..

'gui_LayoutFen', [}, ...
'gui_Callback’, [1);
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if nargin && ischar(varargin{1})
gui_State.gui__Callback = str2func(varargin{1});
end
if nargout
[varargout{ 1 :nargout}] = gui_mainfcn(gui_State, varargin{:});
else
gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT
% --- Executes just before MAIN is made visible.
function MAIN_OpeningFen(hObject, ~, handles, varargin)
9 This function has no output args, sec QutputFen.
% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB-
% handles  structure with handles and user data (see GUIDATA)
9 varargin command line arguments 1o MAIN (see VARARGIN)
9 Choose default command line output for MAIN
handles.output = hObject;
% Update handles structure
guidata(hObject, handles);
9% UTWAIT makes MAIN wait for user response (see UIRESUME)
% wiwait(handles.figurel);
% --- Qutputs from this function are returned to the command line.
function varargout = MAIN_OutputFen(~, ~, handles)
% varargout cell array for returning output args (see VARARGOUT);
% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
9 handles structure with handles and user data (see GUIDATA)

9% Get default command line output from handles structure
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varargout{ 1} = handles.output

% --- Executes on button press in exit_button.

function exit_button_Callback(~, ~, ~) %tok<DEFNU>

% hObject handle to exit_button (see GCBO)

% eventdata reserved - to be defined ina future version of MATLAB
% handles structure with handles and user data (see GUIDATA)CLOSEL
close; '

9, --- Executes during object creation, after setting all properties.
function l_edit_Creatchn(hObject, ~, ~) YH#ok<DEFNU>

% hObject handle to 1_edit (see GCBO)

9% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called
9% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor‘),
get(O,'defaultUicontrolB ackgroundColor"))

set(hObject,’B ackgroundColor‘,‘white‘);

end

9 --- Bxecutes on button press in tau_button.

function tau_button_Callback(~, ~, handles)

% hObject handle to tau_button (see GCBO)

9% eventdata reserved - to be defined ina future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
global data;

s:get(handles.l_edit,'string');

J=str2double(s);

bienl=1;

bien3=2;

bien5=3*1+1;
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bien7=3*1+2;
bien2=0;
biend=0;
bien6=0;
bien8=0;
bien=[bienl bien2;bien3 biend:;bien5 bien6;bien7 bien8];
if 1I>0
data.l=l;
data.bc=bien;
TAU('MAIN'handles.figurel),
else
errordlg('Chieu dai tau phai la so duong');
end
2. Tau Funtion - _
function varargout = TAU(varargin)
% TAU MATLAB code for TAU fig
% TAU, by itself, creates anew TAU or raises the existing
%  singleton®.
% H=TAU returns the handle to a new TAU or the handle to
%  the existing singleton™.
%o TAU('CALLBACK',hObject,eventData,handles,...) calls the local
%  function named CALLBACK in TAU.M with the given input arguments.
% TAU(Property’, Value',...) creates a new TAU or raises the
% existing singleton*, Starting from the left, property value pairs are
%  applied to the GUI before TAU_OpeningFcn gets called. An
%  unrecognized property name or invalid value makes property application
%  stop. Allinputs are passed to TAU_OpeningFcn via varargin.
%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one

9%  instance to run (singleton)".
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% See also: GUIDE, GUIDATA, GUIHANDLES
% Edit the above text to modify the response to help TAU
% Last Modified by GUIDE v2.5 03-Feb-2013 09:21:31
% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name',  mfilename, ...
'gui_Singleton', gui_Singleton, ...
'gui_OpeningFen', @ TAU_OpeningFen, ...
'eni_OutputFen', @TAU_OutputFen, ...
'gui_LayoutFen', [1, ...
'gui_Callback’, []);
if nargin && ischar(varargin{1})
gui_State.gui_Callback = str2func(varargin{1});
end -
if nargout
[varargout{ 1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else '
gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT
% --- Executes just before TAU is made visible.
function TAU_OpeningFen(hObject, ~, handles, varargin}
% This function has no output args, see Outputkcn.
% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
% varargin command line arguments to TAU (see VARARGIN)
% cac khoi tao ban dau

set(handles.lenh1_button,'enable’,'off");
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set(handles Jlenh?2_button,'enable’,'off’);
set(handles.1enh3ﬂbutton,'enable','off’);
set(handles.lenh4_button,‘enable‘ Joffh;

% Choose default command line output for TAU

handles.output = hObject;

% Update handles structure

guidata(hObject, handles);

9% UIWAIT makes TAU wait for user response (see UIRESUME)

% wiwait(handles.figurel);

% --- Qutputs from this function are returned to the command line.
function varargout = TAU_OutputFen(~, ~, handies)

9% varargout cell array for returning output args (see VARARGOUT);
% hObject handle to figure

% eventdata reserved - to be defined ina future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

9% Get default command line output from handles structure
varargout{ 1} = handles.output;

% --- Bxecutes on button press in close_button.

function close_button_Callback(~, ~, ~)

% hObject handle to close_button (see GCBO)

9 eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
close;

9% --- Executes on button press in nhapl_button.

function nhapl_button_CalIback(~, ~, handles)

% hObject handle to nhap]_button (see GCBO)

9% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
global data




data.in =1;

INSERT_DATA('MAIN' handles figurel);
set(handles.lenh1_button,'enable’,'on’);
%set(handles.lenh2_button,'enable’,'oft’);
%set(handles.lenh3_butt0n,'enable‘,‘off);
%set(handles.Ienh4_button,'enable','off');

% --- Bxecutes on button press in lenh1_button.

function lenh1_button_Callback(hObject, ~, handles} To#ok<INUSL>
% hObject handle to lenhl_button (see GCBO)

9 eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% PURPOSE
%  Analysis of a beam 2D.

s=get(hObject, String');
set(h()bject,‘string',‘Running...');
global data; ’
data.in =1;

L=data.l;

formatshort

for i=1:L

Edof(,)=[i,t,t+1,t+2,t4+3 t+4,t+5];
t=t+3;

end

num =Edof(L,7);

P~ Stiffness matrix K and load vector f

K=zeros(num); f=zeros(num,1);
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%-—--Unit; Pa (N/m"2); m. Gia tri E, A, I lay tai mat cat giua tau lam vi
%du tinh, vi gia tri E,A,] khong anh huong den ket qua luc cat va momen uon.

switch data.in
case 1
in=data.ql;
case 2
in=data.q2;
case 3
in=data.q3;
case 4
in=data.q4;
end
for i=1:L
q(D=[in(,DI;
end
for i=1:L
E(i)=[in(1,3)};
A@=lin(i,4)];
1()=[in(1,5)];
end
fori=1:L
ep(i,)=[ED).ADID]
end
x(1)=0;
for i=1:L
x(i+1)=[in(i,2)];
end

% [rows,cols]=size(q);
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% if rows~=20 || cols~=1
% errordlg(’Kich thuoc ma tran gx phai la 20x1, Nhap lai du lieu!)
% else
ex=zeros(l.,2);
for i=1:L
exi=[x(1),x(1+1)];
ex(i,:)=exi;
end
ey=[0 0];
Gp-----Distributed Load------=-=r-=-=--=--
eg=zeros(L,2);
for i=1:L.
eqi=[0 q(®)];
eq(i,)=eqi;
end
Py~ Assemble Keé into K -----s-rr-=mmmmmrmosmmsmmnmoommennonses
for i=1:L.
[Ke,fe]:beamle(ex(i,:),ey,ep(i,:),eq(i,:));
[K.fl=assem(Edof(i,:),K.Ke,f,fe);
end
Po-~--- Solve the system of equations and compute reactions ------
bc=data.bc;
[a,~]=solveq(K,f,bc);

Fo-~--- Section fOrces ——=--m=mnmmmmmmmmmmmmm oo oo
Ed=extract(Edof,a);
esi=beam?2s(ex(1,2),ey,ep(i,: ), Ed(1,:),eq(1,)));
ym(1)=esi(1,3);
yi(1)=esi(1,2);
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for i=1:L.
esi=beam?2s(ex(i,:),ey,ep(i,:),Ed(,).eq,:));
ym(i+1)=esi(2,3);
yi(i+1)=esi(2,2);
end
for i=1:(L+1)
yi()=yt())*(-D;
end
es=cell(1,L);
for i=1:L.
es{i}=beam2s(ex(i,:),ey,ep(i,:).Ed(i,:),eq(i,:));
end
data.l=L;
data.es=es;
data.gn=q;
data.ey=ey;
data.ex=ex;
data.yml=ym;
data.x1=x;
data.yfl=yf;
data.flag=1;
TRANG_THAI_1({MAIN"handles.figurel);
% end
set(hObject,'string’,s);
% --- Executes on button press in lenh4_button.
function lenh4 button_Callback(hObject, eventdata, handles)
% hObject handle to lenh4_button (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
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s:get(hObject,‘String');
set(hObject,'string','Running...');
global data;

data.in =4,

I=data.l;

formatshort

t=1;
for i=1:L
Edof(i,)=[1t,t+1 42,43, 44,1455
t=t+3;
end
num =Edof(L.,7);
Gp---~- Stiffness matrix K and load vector f -----msmrsmrmmmmes
=zeros(numy); f=zeros(num,1);
Gp---—-Unit: Pa (N/m”2); m. Gia tri E, A, 1 lay tai mat cat giua tau lam vi
9%du tinh, vi gia tri B,A ] khong anh huong den ket qua luc cat va momen uoil.

switch data.in
case 1
in=data.ql;
case 2
in=data.qZ;
case 3
in=data.q3;
case 4
in=data.q4;
end

for i=1:L
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q()=[in(i,D};

end

for i=1:L.

E@)=[in(,3)];

AQ@)=[in(@D];

1()={in(1,5));

end

for i=1:L
ep(i,:)=[E®D),AD, 1D

end

x(1D)=0;

for i=1:L.

x(i+1)=[in(i,2)];

end

% [rows,cols}=size(q);

% if rows~=20 || cols~=1

% errordlg('’Kich thuoc ma tran qx phai la 20x1, Nhap lai du lieu!")

% else

ex=zeros(L,2);

for i=1:L

exi=[x(1),x(+1D];

ex(i,:)=exi;

end

ey=[00];

Yp-----Distributed Load-------===r=--===~

eq=zeros(l.,2);

for i=1:L

eqi=[0 q(®)];

eq(i,)=eqi;
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end
Y-~ Assemble Ke into K -----mm--mzammmmmmmommmnmmmsmnsmmemee
for i=1:LL

[Ke,fe]zbea;m2e(ex(i,:),ey,ep(i,:),eq(i,:));
[K,f_l:assem(Edof(i,:),K,Ke,f,fe);
end
Fo----- Solve the system of equations and compute reactions
be=data.bc;
[a,~]=solveq(K,1,bc);
Yo---~- Section fOrces —=--n-=m=nmmrmmsmmmmm=mrnossormommnTonTon
Ed=extract(Edof,a);
esi=beam?2s(ex(1 ,:),ey,ep(i,:),Ed(1,:),eq(1 )5
ym(1)=esi(1,3);
yi(1)=esi(1,2);
for i=1:L
esizbeamZS(ex(i,:),ey,ep_(i,:),Ed(i,:),eq(i,:));
ym{i+1)=esi(2,3);
yE(i+1)=esi(2,2);
end
for i=1:(L+1)
yi@D)=yf®)*(-1);
end
es=cell(1,L);
for i=1:L
es{i}zbeamZS(ex(i,:),ey,ep(i,:),Ed(i,:),eq(i,:));
end
data.L=L,;
data.es=es;

data.qn=g;
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data.ey=ev;
data.ex=ex;
data.ym4=ym;
data.x4=x;
data.yf4=yf;
data.flag=1;
TRANGM_THALA('MAIN',handles.figuxel);
% end
set(hObject,'string,s);
9 --- BExecutes on button press in nhap4_button.
function nhap4_button_Callback(~, ~, handles)
% hObject handle to nhap4_button (see GCBO)
9, eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
global data
data.in =4,
INSERT_DATA(MAIN Jhandles.figurel);
set(handles.lenh4_button,'enable‘,'on');
%set(handles.1enh2_button,‘enable','off‘);
%o set(handlcs.Ienh3_button,'enable' Joff");
Fset(handles.lenhl __button,‘enable‘,'off‘);
9% --- Executes on button press in lenh3_button.
function lenh?’_,button_Callback(hObject, eventdata, handles)
% hObject handle to fenh3_button (see GCBO)
9, eventdata reserved - to be defined in a future version of MATLAB
9% handles structure with handles and user data (see GUIDATA)
s:get(hObject,'String');
set(hObject,'string‘,‘Running...‘)',
global data;
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data.in =3;

L=data.l;

formatshort

t=1;
for i=1:LL
Edof(i,)=[1,t,t+1,t+2,t+3,t4+4,t+5];
t=t+3;
end |
num =Edof(L,7);
Yo~~~ Stiffness matrix K and load vector £

K=zeros(num); f=zeros(num,1);

%-----Unit: Pa (N/m"2); m. Gia tri E, A, 1 lay tai mat cat giua tau lam vi
~ %du tinh, vi gia tri E,A,I khong anh huong den ket qua luc cat va momen uon.

switch data.in
case 1
in=data.ql;
case 2
in=data.q2;
case 3
in=data.q3;
case 4
in=data.q4;
end

fori=1:LL
q(D=lin(i,};
end

for i=1:L.
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E())=[in(i,3)];
- A@)=[in(,4)];
I(1)=[in(i,5)1;
end
for i=1:L.
ep(i,’)=[E@),AQ)LID]
end
x(1)=0;
fori=1:L
x(i+1)=[in(i,2)];
end
% [rows,cols]=size(q);
% if rows~=20 || cols~=1
%  errordlg('Kich thuoc ma tran gx phai la 20x1, Nhap lai du lieu!')
% else
ex=zeros(L,2);
for i=1:L
exi=[x(),x(i+1)];
ex(1,:)=exi;
end
ey=[{0 0};
%-----Distributed Load-------------rmuux
eg=zeros(L,2);
for i=1:L
eqi=[0 g(®];
eq(i,)=eq;
end
Yo----- Assemble Ke into K -—-esmmmmmmmmomo oo
fori=1:L
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[Ke,fe]=beam2e(ex(i,:),ey.ep(i,).eq(i,));.
[K, fl=assem(Edof(i,:),K,Ke,f,fe);

end

Po---~- Solve the system of equations and compute reactions ------
be=data.be;
[a,~]=solveq(K,f,bc);
===~ Section fOrces ~==m-rr===mmmmsmmmmmmmemme oo
Ed=extract(Edof,a);
esi=beam?2s(ex(1,),ey,ep(i,),Ed(1,:),eq(1,:));
ym(1)=esi(1,3);
yf(1)=esi(1,2);
for i=1:L.
esi=beam?2s(ex(i,:),ey.ep(i,:),Bd(i,:),eq1,:));
ym(i+1)=esi(2,3);
yi(i+1)=esi(2,2);
end
for i=1:(L+1)
yi@=yt)*(-1);
end
es=cell(1,L);
for i=1:L
es{i}=beam2s(ex(i,:),ey.ep(,:),Ed(i,).eq(,));
end
data.L=L;
data.es=es;
data.qn=q;
data.ey=ey;
data.ex=ex;

data.ym3=ym,
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data.x3=x;
data.yf3=yf;
data.flag=1;
TRANG_THAI_3('MAIN',handles.figurel);
% end
set(hObject,'string’,s);

9% --- Bxecutes on button press in nhap3_button.

function nhap3_button_Callback(~, ~, handles)

% hObject handle to nhap3_button (see GCBO)

9, eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
global data

data.in =3;

INSERT_DATA(MAIN'handles.figurel);
sct(handles.lenh3_butt0n,'enablc','on');
%set(handles.1enh2w_butt0n,‘enable‘,'off’);
%Set(handles.lenhl_button,‘enable','off‘);
%set(handles.lenh4_button,'enable‘,'off);

9% --- Executes on button press in lenh2_button.

function lenh?2_button_Callback(hObject, eventdata, handles)

% hObject handle to lenh2_button (see GCBO)

9 eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
s=get(hObject,'String’);

set(hObiject,'string’, Running...");

global data;

data.in =2;

L=data.l;

formatshort




t=1;
for i=1:L.
Edof(i,)=[i,t,t+1,t+2,t+3,t4+4,t+5];
t=t+3;
end
num =Edof(1.,7);
Po----- Stiffness matrix K and load vector f ---------==n=-=-m"mo-
K=zeros(num); f=zeros(num,1);
Gp-----Unit; Pa (N/m*2); m. Gia tri E, A, I lay tai mat cat giva tau lam vi
%du tinh, vi gia tri E,A,I khong anh huong den ket qua luc cat va momen uon.

switch data.in
case 1
in=data.ql;
case 2
in=data.q2;
case 3
in=data.q3;
case 4
in=data.q4;
end

fori=1:.L
q()=[in(,DI;
end

for i=1:L.
E@)=[inG,3)];
A()=[in(1,4)];
I(@)=[in(i,3)];
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end

for i=1:L
ep(i,)=[E®,AD,ID];

end

x(1)=0;

for i=1:L

x(i+1)=[in(i,2)];

end

% [rows,cols]=size(q);

% if rows~=20 || cols~=1

% errordlg('’Kich thuoc ma tran gx phai la 20x1, Nhap lai du lieu!")

% else

ex=zeros(L.,2);

fori=1:L. -

exi=[x(1),x(i+1)];

ex(i,:)=exi;

end

ey=[0 0];

%-----Distributed Load-----=-nr----~--=~

eq=zeros(L,2);

for i=1:L

eqi=([0 q(i)};

eq(i,)=eqi;

end
Yo----- Assemble Ke into K ----=--esmmmmmomssmmrmmmmme oo
for i=1:L.

[Ke,fel=beam2e(ex(i,),ey,ep(,:).eq(d,));
[K,f]=assem(Ed0f(i,:),K,Ke,f,fe);

end
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G-~ Solve the system of equations and compute reactions

be=data.bc;
[a,~]=solveq(K.f,bc);

Yo----- Section fOrCes -------rm==-m=mmmmmmmrooscummnmomo e
Ed=extract(Edof,a);
esi=beam2s(ex(1,:),ey,ep(i,:),Ed(1,),eq(1,));

ym(1)=esi(1,3);

yf(1)=esi(1,2);

for i=1:L.

esi=beam?2s(ex(i,)),ey,ep(i,:).Ed(,).eq(1,1));
ym(i+1)=esi(2,3);

yi({+1)=esi(2,2);

end

for i=1:(L.+1)

yE@=yf@*(-1);

end

"~ es=celi(1,L);

for i=1:L
es{i}=beam25(ex(i,:),ey,ep(i,:),Ed(i,:),eq(i,:));
end
data.L=L;
data.es=es;
data.qn=q;
data.ey=ey;
data.ex=ex,
data.ym2=ym;
data.x2=x;
data.yf2=yf;
data.flag=1;
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TRANG_THAI_2('MAIN'handles.figurel);
- % end
set(hObject,'string’,s);
% --- Executes on button press in nhap2_button.
function nhap2_button_Callback(~, ~, handles)
% hObject handle to nhap2_button (see GCBO)
% eventdata reserved - to be defined in a future version of MATILAB
% handles structure with handles and user data (see GUIDATA)
global data
data.in =2;
INSERT _DATA(MAIN' handles.figurel);
set(handles.1enh2_butt0n,‘enabie','on');
%set(handlés.lenhlmbutton,'enable','off');
%set(handles.lenh3_button,‘enable',‘off);
Pset(handles.lenh4_button,'enable’,'off")
3.Trang thai Funtion
function varargout = TRANG_THAI_1(varargin)
% TRANG_THAI 1 MATLAB code for TRANG_THAI 1.fig
% TRANG THAI 1, by itself, creates a new TRANG_THAI 1 or raises the
existing
%  singleton™®.
% H=TRANG_THAI 1 returns the handle to a new TRANG_THALIL 1 or the
handle to
%  the existing singleton*.
%  TRANG_T HAI_l(‘CALLBACK',hObject,eventData,handles,...) calls the
local
%  function named CALLBACK in TRANG_THAI_1.M with the given input

arguments.
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% TRANG_THAIL_1('Property','Value',...) creates a new TRANG_THAIL 1 or
raises the
%  existing singleton*. Starting from the left, property value pairs are
%  applied to the GUI before TRANG_THAI_1_OpeningFcn gets called. An
%  unrecognized property name or invalid value makes property application
%  stop. Allinputs are passed to TRANG_THAI_1_OpeningFcn via varargin.
%  *See GUI Options on GUIDE'’s Tools menu. Choose "GUI allows only one
%  instance to run (singleton)".
% See also: GUIDE, GUIDATA, GUIHANDLES
% Edit the above text to modify the response to help TRANG_THAI 1
% Last Modified by GUIDE v2.5 14-Mar-2013 20:38:10
% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name',  mfilename, ... |
'gui_Singleton’, gui_Singleton, ...
'gui_OpeningFcen', @TRANG_THAI_1_OpeningFcn, ...
'gui_OutputFen’, @ TRANG_THAI_1_OutputFen, ...
‘gui_LayoutFen, [1, ...
'gui_Callback', [1);
if nargin && ischar(varargin{1})
gui_State.gui_Callback = str2func(varargin{1});
end
if nargout
[varargout{l:nargout}] = gui_mainfcn(gui_>State, varargin{:});
else
gui_mainfen(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT
% --- Executes just before TRANG_THAI_1 is made visible.
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function TRANG_THAI_1_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFen.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to TRANG_THAI_1 (see VARARGIN)
9% Choose default command line output for TRANG_THAIL 1

global data;

handles.output = hObject;

cnames = {'Chieu Dai','Luc Cat',Momen Uon'};
set(handles.uitablel,'ColumnN ame',cnames);
%s=size(data.complex_data);

%data.tem=cell(s);

%for i=1:s(1)

% for j=1:5(2)

%  data.tem{i,] }=sprintf('%.4{ data.complex_data(i,j));

% end '

%end

data.tem =[0 0 0];

set(handles.uitable1,'data’,data.tem);

for i=1:(data.L.+1)

data.tem(i, 1 )=data.x1(1);

data.tem(i,2)=data.yf1(1);

data.tem(i,3)=data.ym1(i);

end

set(handles.uitable1,'data’,data.tem);
set(gcf,‘CurrentAxes',handles.axes1);

axisauto

grid;
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plotpar=[3 1];

plot(data.x1,data.yf1);

title(LUC CAT";

xlabel('CHIEU DAI TAU(m)");

ylabel('LUC CAT(t)");

grid;

% sfac=scalfact2(data.ex(1,:),data.ey,data.es{1}(:,2), 1.5);
% fori=1:data.lL

% eidiaZ(data.ex(i,:),data.ey,data.es{i}(:,2),p10tpar,sfac);
% end

set(gcf,’CurrentAxes‘,handles.axesZ);

axisauto

plotpar={2 1];

plot(data.x1,data.ym1);

title( MOMEND);

xlabel(CHIEU DAI TAU(m)");

ylabel(MOMEN (t.m})');

grid;

9% sfac=scalfact2(data.ex(10,:),data.ey,data.es{3}(:,3),1);
% for i=1:data.L.

% eldiaZ(data.ex(i,:),data.ey,data.es{i}(:,3),p10tpar,sfac);
% end

set(handles.open_button,'enable’,'off);

% Update handles structure

guidata(hObject, handles);

% UIWAIT makes TRANG_THAI_1 wait for user response (see UIRESUME)
% uiwait(handles.figurel);

% --- Qutputs from this function are returned to the command line.

function varargout = TRANG_THAI 1_OutputFen(hObject, eventdata, handles)
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9% varargout cell array for returning output args (see VARARGOUT);
% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
% Get default command line output from handles structure
varargout{ 1} = handles.output;
% --- Executes on button press in in_button.
function in_button_Callback(hObject, eventdata, handles)
% hObject handle to in_button (see GCBO)
9 eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
s=get(hObject,'String");
set(hObject,'String', Running...);
global data; o
formatshort;
figure('Position',[100,30,600,500]);
luc:compan(dzita.L);
moment=compan(data.L);
% Ve Do thi Luc
hl=subplot(211);
set(gcf,'CurrentAxes',hl);
plotpar=[3 1],
plot(data.x1,data.yf1);
9% sfac=scalfact?2(data.ex(l,:),data.ey,data.es{1}(:,2),1.5);
% for i=1:data.L

Y% —eldia2(data.ex(i,:),data.ey,data.es{i}(: ,2),plotpar,sfac);
% Tuc(i)=A(end);
% end

title(' LUC CAT");
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xlabel( CHIEU DAI TAU(m)");
ylabel('LUC CAT(1)");
gridon;
% Ve Do thi Moment
h2=subplot(212);
set(gcf,'CurrentAxes',h2);
plotpar=[2 1];
plot(data.x1,data.ym1)
% sfac=scalfact2(data.ex(10,:),data.ey,data.es{3}(:,3),1.5);
% fori=1:data.L.
% A=eldia2(data.ex(i,:),data.ey,data.es{i}(:,3),p10tpar,sfac);
% moment(i)=A(end);
% end
title(MOMEN");
xlabel'CHIEU DAI TAU(m)");
ylabel(MOMEN (t.m)");
gridon;
% a=fix_figure(luc,moment);
% axis(hl,[0,data.l,a(1),a(2)]);
% axis(h2,[0,data.l,a(1),a(2)]);
axisauto;
set(hObject,'String',s);
% --- Executes on button press in dong_button.
function dong_button_Callback(hObject, eventdata, handles)
% hObject handle to dong button (see GCBO)
9, eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
close;

% --- Executes on button press in save_data_button.
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function save_data_button_Callback(hObject, eventdata, handles)

% hObject handle to save_data_button (see GCBO)

9% eventdata reserved - to be defined in a future version of MATLAB
9 handles structure with handles and user data (see GUIDATA)
global data;

if exist(TRANG_THAI _1.x1s',file)==2

deleteTRANG_THAI 1.xls;

end

xlswrite('TRANG_THAI_Ml‘,data.tem);
set(handles.open_button,'enable’,'on’);

% --- Executes on button press in open_button.

function open_button_Callback(hObj ect, eventdata, handles)

% hObject handle to open_button (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

try

winopen( TRANG_THAI 1 x1s");

catch e

errordlg(‘File khong ton tai, luu file truoc kho mo', Error Dialog’);

end

4.Insert data

function varargout = INSERT_DATA(varargin)

9% INSERT _DATA MATLAB code for INSERT._DATA fig

o INSERT DATA, by itself, creates a new INSERT DATA or raises the
existing

%  singleton™.

9% H=INSERT_DATA returns the handle to a new INSERT_DATA or the
handle to

% the existing singleton™.
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% INSERT_DATA('CALLBACK’,hObject,eventData,handles,...) calls the local
9%  function named CALLBACK in INSERT_DAT A.M with the given input
arguments.
% INSERT DATA(Property','Value',..) creates a new INSERT_DATA or
raises the
%  existing singleton*. Starting from the left, property value pairs are
%  applied to the GUI before INSERT DATA_OpeningFcn gets called. An
%  unrecognized property name or invalid value makes property application
%  stop. All inputs are passed to INSERT DATA_OpeningFcn via varargin.
%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
%  instance to run (singleton)".
% See also: GUIDE, GUIDATA, GUIHANDLES
9, Edit the above text to modify the response to help INSERT_DATA
% Last Modified by GUIDE v2.5 05-Mar-2013 23:54:26
% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name', mfilename, ...
'gui_Singleton', gui_Singleton, ...
'gui_OpeningFen', @INSERT_DATA_Openingkcn, ...
'gui_OutputFen', @INSERT_DATA_OutputFen, ...
'gui_LayoutFen', [], ...
'gui_Callback', []);
if nargin && ischar(varargin{1})
gui_State. gui_Callback = str2func(varargin{1});
end
if nargout
- [varargout{ 1:nargout}] = gui_mainfen(gui_State, varargin{:});
else

gui_mainfcn(gui_State, varargin{:});




91

end

% End initialization code - DO NOT EDIT

% --- Executes just before INSERT _DATA is made visible.

function INSERT_DATA_OpeningFen(hObject, eventdata, handles, varargin)
% This function has no output args, see QutputFen.

% hObject handle to figure

9% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% varargin command line arguments to INSERT_DATA (see VARARGIN)
% Choose default command line output for INSERT_DATA

global data;

if isfield(data,'q’)

set(handles.current_data_button,'enable‘ Jon);

else

set(handles.current_data_ﬂbutton,'enable','off‘) :

end

loadp.mat;

set(handles.patch_edit,'String',p);

set(handles.uitablel,'visible','off');

% Update handles structure

guidata(hObject, handles);

% UTWAIT makes INSERT_DATA wait for user response (see UIRESUME)
% uiwait(handles.figurel);

9% --- Outputs from this function are returned to the command line.

% --- Executes on button press in close_button.

function close_button_Callback(~, ~, ~

% hObject handle to close_button (see GCBO)

9, eventdata reserved - to be defined in a future version of MATL.AB

% handles  structure with handles and user data (see GUIDATA)
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global data;
if isfi_eld(data,‘q')

close;
else

s=questdlg('Chua co du lieu, nhap 1ai?', Tro giup',...
‘Nhap lai’, Thoat', Nhap lai";
if stremp(s, Thoat)
close;
end
end
9% --- Executes during object creation, after setting all properties.
function patch_edit_Creatchn(hObj ect, ~, ~)
% hObject handle to patch_edit (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after atl CreateFens called
. 9, Hint: edit controls usually have a white background on Windows.
%  SeeISPC and COMPUTER. '
if ispc && isequal(get(hObject,'BackgroundColor‘),
get(O,‘defaultUicontrolB ackgroundColor'))
set(hObject,‘BackgroundColor' ,'white');
end
9 --- Exccutes on button press in browse_button.
function browse_button_Callback(hObject, eventdata, handles)
% hObject handle to browse_button (see GCBO)
% eventdata reserved - to be defined in a future version of MAT LAB
9% handles  structure with handles and user data (see GUIDATA)
s:get(hObject,‘String');
set(hObject,‘string','Running‘);
global data;
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old_dir=cd;
try
% Duong dan duoc luu trong lan thao tac truoc
dir=get(handles.patch_edit,'string’);
if exist(dir,'dir")==7
% Chuyen thu muc lam viec toi duong dan do
cd(dir);
end
[file_names,dir_name]=uigetfile("*.xls;*.xlsx’);
% Chuyen thu muc lam viec toi duong dan vua tim
cd(dir_name);
% Doc file Exel
x1s_data=xlsread(file_names};
set(handles.uitablel,'visible','on’);
set(handles.uitablel,'data’,xls_data);
sizes=size(xls_data);
set(handles.hang, 'string',sprintf('%d hang',sizes(1)));
set(handles.cot,'string',sprintf('%d cot',sizes(2)));

set(thandles kieu_du_lieu_text,'string','Kieu Mang')
set(handles.patch_edit,'string',dir_name);
cd(old_dir);

data.q=xls_data;
switch data.in
case 1

data.ql=xls_data;

if exist('p.mat’, file')>0
deletep.mat

end
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p=dir_name;
save('p.mat’,'p);
case 2

data.q2=xls_data;
if exist('p.mat', file')>0
deletep.mat
end

p=dir_name;
save('p.mat’,'p");
case 3

data.q3=xls_data;
if exist('p.mat‘,‘file')>0
deletep.mat
end

p=dir_name;
save('p.mat,'p');
case 4

data.g4=xls_data;
if exist('p.mat‘,‘file‘)>0
deletep.mat
end

p=dir_name;
save('p.mat’,p");
end
catch e
errordlg(e.message);
cd(old_dir);
end

set(hObject,'string’,s);
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9% --- Executes when user attempts to close figurel.

function figure1_CloseRequesthn(hObject, ~, ~)

% hObject handle to figurel (see GCBO)

9% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
delete(hObject);

function INSERT DATA_OutputFen(~, ~, ~)

varargout{1}=1; Yo#ok<NASGU>

9, --- Executes on button press in current_data_button.

function current_data__button_Callback(hObject, eventdata, handles)
% hObject handle to current_data_button (see GCBO)

9% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
close; - _ |

% --- Executes on button press in nhap2.

function nhap2_Callback(hObject, eventdata, handles)

% hObject handle to nhap2 (see GCBO)

9% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
IN('IN',handles.figurel);

5.Input Funtion

function varargout = IN(varargin)

% IN MATLAB code for IN.fig

% 1IN, by itself, creates a new IN or raises the existing

%  singleton®.

9% H=IN returns the handle to a new IN or the handle to

% the existing singleton®.

% IN('CALLBACK‘,hObject,eventData,handles,...) calls the local
%  function named CALLBACK in IN.M with the given input arguments.
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%  IN(Property','Value',...) creates a new IN or raises the
%  existing singleton*. Starting from the left, property value pairs are
%  applied to the GUI before IN_OpeningFen gets called. An
%  unrecognized property name or invalid value makes property application
%  stop. All inputs are passed to IN_OpeningFcn via varargin.
%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
%  instance to run (singleton)".
% See also: GUIDE, GUIDATA, GUIHANDLES
9 Edit the above text to modify the response to help IN
% Last Modified by GUIDE v2.5 09-Mar-2013 10:16:20
% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name', mfilename, ...
‘gui_Singleton’, gui_Singleton, ...
'gui_OpeningFcn', @IN_OpeningFcn, ...
'gui_OutputFen', @IN_OutputFen, ...
'gii_LayoutFen', [, ...
'gui_Callback’, D;
if nargin && ischar(varargin{1})
gui_State.gui_Callback = str2func(varargin{1});
end
if nargout
[varargout{ L:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
gui_mainfcn(gui_State, varar gin{:});
end
% End initialization code - DO NOT EDIT
% --- Bxecutes just before IN is made visible.

function IN_Openinchn(hObj ect, ~, handles, varargin)
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% This function has no output args, see OutputFcn.
% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
% varargin command line arguments to IN (see VARARGIN)
% Choose default command line output for IN
handles.output = hObject;
% Update handles structure
guidata(hObject, handles);
% UTWAIT makes IN wait for user response (see UIRESUME)
% uiwait(handles.figurel);
% --- Outputs from this function are returned to the command line.
function varargout = IN_OutputFen(~,~, handles)
% varargout -cell array for returning output args (sec VARARGOUT);
% hObject handle to figure
9% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handleé' and user data (see GUIDATA)'
% Get default command line output from handles structure
varargout{ 1} = handles.output;
% --- Executes on button press in pbok.
function pbok_Callback(hObject, eventdata, handles)
% hObject handle to pbok (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
9% handles structure with handles and user data (see GUIDATA)
global data
L=data.l;
gxl = str2num(get(handles.qx1,'string));
gx2 = str2num(get(handles.qx2,'string));
qx3 = ste2num(get(handles.qx3,'string");
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x1 = str2num(get(handles.x1,'string"));

x2 = str2num(get(handles.x2,'string"));

x3 = str2num(get(handles.x3,'string"));
El = str2num(get(handles.El,'string"));
E2 = str2num(get(handles.E2,'string'));
E3 = str2num(get(handles.E3,'string"));
Al = str2num(get(handles.A1,'string"));
A2 = str2num(getthandles.A2,'string'));
A3 = str2num(get(handles. A3, 'string’));
I1 = str2num(get(handles.I1,’string"));
12 = str2num{get(handles.I2,'string"});
I3 = str2num(get(handles.I3,'string"));
Lql = [size(gx1)+size(qx2)+size(qx3)];
Lg=Lql(1);
Lx1 = [size(x1)+size(x2)}+size(x3)];
Lx=Lx1(1);
Lel=[size(E1l)+size(E2)+si1ze(E3)];

Le=Lel(1);
Lal=[size(Al)+size(A2)+size(A3)];

La=Lal(l);
Lil=[size(I1)+size(I2)+size(13)];

Li=Lil(1);

if (Lg==L)&&(Lx==L)&&(Le==L)&&(La==1)&&(Li==L)

if L>35

it L>70

for i=1:35

ax()=qx1(D);

x(1)=x1(i);

E@)=E1(i);




A(D)=Al(1),
IG)=11();

end

for i=36:70
qx(i)=qx2(i-35);
x(1)=x2(i-35);
E(1)=E2(i-35);
A(1)=A2(i-35);
I(i)=12(i-35);
end

for i=71:100
qx(1)=qx3(i-70);
x(1)=x3({-70);
E()=E3(i-70);
A@)=A3(i-70);
I(1)=13(-70);
end

else

for i=1:35
ax(D)=qx1(i);
x(1)=x1(i);
E@)=E1(1);
A(i)=AL(@);
I()=I1(1);

end

for i=36:L

X (=qx2(i-35);
x(1)=x2(i-35);
E@{)=E2(i-35);




A@)=A2(i-35);
I(1)=12(i-35);
end

end

else

for i=1:L.
gx(D=qx1();
X(D=x1(i);
E(®)=E1(1);
A@)=AL{1);
K)=113);
end

end

else

errordig('Nhap thieu gia tri');

end

kt =0;

for j=1:L-1

if (x()>x(+1))

kt=kt+1;

end

end

if kt==0

for i=1:L.
qG,)=[qx() x() EG) AG) I0;

end

else

errordlg('gia tri x phai tang dan');

end
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data.q=q;

switch data.in
case 1

data.ql =q;
case 2

data.q2 =q;
case 3

data.q3 =q;
case 4

data.q4 =q;
end

close
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IL Giao dién chinh ciia chwong trinh

Giao dié¢n chinh

TINH MOMEN UON LUC CAT TAU
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“Nhap so knoang suon: . . §

Giao dién cac trang thai
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Giao dién nhép giwt liéu
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