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Tém tat:

Bai bao gidi thiéu mot phuong phap mdai tinh mé men uén bang cach s dung
phuang phap giai tich két hop véi hé toa dé clia cac thanh phan luc nham dua ra duoc
céng thic chinh xac tinh toan moé men udn cla cac hé két cau tinh dinh. Két cau dam
la két cdu co ban mang tinh biéu tugng trong xay dung. Do d6, tac gia chon két ciu
dam dé minh hoa tinh todn mé men uén bang cac céng thuc c6 st dung toa dé cla
cac luc tap trung, phan luc lién két, luc phan bs, mé men... Trong bai bao nay, tac gia
st dung céng cu lap trinh Matlab thiét lap va vé biéu d6 mé men dam don gian hai goi
tua vai day da cac thanh phan luc. Két qua tao ra hoan toan dé dang dugc kiém chiing
vGi phuong phap giai tich hodc cadc phan mém ca ban tinh mé men uén nhu Mdsolids,
Sap, Etabs...

Turkhéa: Matlab; dam ; biéu @6 mé men uén, phuong phdp toa do.
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Abstract:

This paper proposed a new method of calculating internal force by using analytical
method combined with the coordinate system of force components to give an
accurate formula for calculating internal force of stationary structural systems.
The beam structure is an iconic basic structure in construction. Therefore, the author
chooses the beam structure to illustrate the calculation of internal forces by formulas
using the coordinates... In this paper, the author uses the Matlab programming tool to
set up and draw a simple beam moment diagram. The results are easily verified with
analytical methods or basic internal force calculation software such as Mdsolids, Sap,

Etabs...

Keywords: Mathcad; beam structure; internal force diagram; coordinate method; an-

alytical method.

1.Dat van dé

Hién nay tuy c6 nhiéu phuong phap
dugc st dung dé phan tich mé men uén
két cdu xay dung nhu: phuong phap giai
tich [1,2], phuong phap phan ti hiu han
[3], phuong phap sai phan h{u han..
Phuong phap gidi tich tuy mang tinh
chinh xac tuyét d6i nhung lai kho khan
trong viéc gidi cac bai toan phuc tap, con
phuong phap phan ti hitu han tuy c6 thé
module hoa cac phan ti dé giadi cac bai
toan phuc tap tuy nhién lai khéng thé dua
ra cac cong thurc chinh xac. Tuy nhién dé
dat d6 chinh xac cao thi s6 lugng phan tu
dugc xem xét tinh toan phaicang1én, van
dé nay doi héi kha nang va thai gian tinh
toan Ién. Do do6 tac gia dé xuat y tudng s
dung hé toa dé két hgp véi phuong phap
gidi tich dé co thé gidi nhanh cac bai toan
phuc tap ma van co thé dua ra dugc cdng
thurc gidi tich chinh xac.

Do dé trong bai bdo nay, nhéom tac giad
muoén gidi thiéu thém mét cong cu lap
trinh dac biét la phan mém Matlab [4,5].

Matlab la tén viét tat cla Matrix laboratory
phan mém dugc MathWorks thiét ké dé
cung cap moi truong lap trinh va tinh
toan ky thuat s6. Matlab cho phép ban
st dung ma tran dé tinh toan cac con sé,
vé théng tin cho cac ham va d6 thi, chay
cac thuat toan, tao giao dién ngudi dung.
Do d6 phan mém Matlab dac biét quan
trong va hitru dung cho cac ban sinh vién
ndi riéng cling nhu cac nha khoa hoc noi
chung.Tac gia dung phan mém Matlab dé
thuc hién tinh toan cing nhu vé biéu dé
mo men cla dam don gian.
2. N6i dung

2.1. Gigi thiéu phuong phap toa do

Phuong phép toa dé véi cot 16i la thiét
lap 3 phuang trinh can bang vai diém maéi
la toa d6 hoa cac gia tri luc tap trung, luc
phan bo, phan luc, mé men. Bang cach
nay ta c6 thé module hoa dugc cac bai
toan tim phan luc lién két va xac dinh mé
men uén mot cach chinh xac. Viéc nay
giup ta gidi cac bai todn phuc tap mot
cach nhanh chéng ma van dat dugc do
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chinh xac tuyét déi do ban chat van la su
dung phuong phap giai tich dé thiét lap
phuang trinh can bang.

Cach xac dinh hop luc cia luc phan bé:

q2
ql

(x1,y1) (x2,y2)

Hinh 1. Minh hoa luc phdn bé g

Q:\/((% +4,)(x, _xl)jz +((Q1 +q2)(Y2_y|)]2
2 2

Toa d6 clia hop luc Q khi nay sé la:
Ch{r nhat:

1 1
Xq:E(xﬂsz) ;YCI:E(% +y2)

Vubng:

1 2 1 1
Xq:(gxl +§xzj ;Yq:(gyl +§y2)

Céng thic xac dinh téng hinh chiéu
theo phuang OX va OY:

Luc P cé toa do la (x,y) va hgp vdi truc
OX moét goc a thi hinh chiéu cla luc P lan
luot d6i véi truc OX va OY la:

P, =Pcosa; P,=Psina

Khi d6 moment cua luc P d6i véi diém
0 (0;0) dugc xac dinh béi ma tran sau:

Xp Y
M()(P):det{P; P:}:Pyxp —Pyyp

2.2.Vidu tinh toan
Xac dinh phan luc lién két va m6é men
uén ctia hé dam 2 goéi tua nhu hinh 2.
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P=15kN
q=10kN/m
M=10kNm
2  J Yy v
Z D
A B C
[ lm L 1m L 3m L

Hinh 2. So do tinh hé dam don gidan 2 géi tua

_ Q=30kN
Vg, P=ISKN Vo
M=10kNm
N Y v 1 ¥ Hp
0W D B
A B C

llm [1111 [ 1.5m l 1.5m [

7 A A 7 A

Hinh 3. Vé phan luc lién két va hop luc Q
« Xac dinh cac thanh phan phan luc s
dung phuang phap giai tich:
Xét can bang toan hé:
> X=0=H,=0
S H,=0
> My=0&M-P-2,50+4V,=0
& 10-15-75+4V, =0
<V, =20kN
D Y=0V,-P-0+V,=0
&V, -15-30+20=0
&V, =25kN
« Xac dinh cac thanh phan phan luc s
dung phuang phap toa do:
- Xac dinh toa d6 cac thanh phan luc:
M(0,0); M=T0kN.m
V,(1,0); a= 90°
V_(5,0); a = -90°
H,(5,0); a = 0°
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P(2,0); P=15kN, a = -90°
9.(2,0); g=10kN/m, a = -90°
q,(5,0); =1 OkN/m , a =-90°

-Ap dung céng thuc toa dd xac dinh
hop luc Q ta dugc:

Qz\/((ql )05 —xl)jz J{(ql +qz)(y2—yl)J2
2 2

- ((10+10)(5—2)J2J{(10+10)(0—0)J2
B 2 2

=30kN

(x5 +x) O +2), _ .
o( ST )=(3,5,0)

-Ap dung c6ng thic toa dé lap 3
phuang trinh can bang:
ZX:VB cosq, +P cosa,+Qcosq,
+V, cosay, +H, cos =0

S H,=0

ZY: Vpsing, +P sina,+Qsing,
+Vysing, +H,sina, =0

SV, -P-0+V,=0

ZMO =M+Vycosay x, —Vysina, y,
+P cosa,x,—Psina,y,+...=0
<V, +5V,-125=0

V, =25kN
V, =20kN

-Ta nhan thay két qua tir phuong trinh
toa dé trung khép véi két qua giai tich.

-Ap dung phuong phép mat cat két
hap toa dé dé tim cac gia tri m6é men can
thiét, ta chon 4 vitricatla A, B, Cva D:

M:lOkNgLﬁ’
% ‘

A Y Qv

‘lm‘

Hinh 4. M6 men uén tai vi tri diém B

_ Mx
M=10kNm
N r> Nz
N B :QY

Hinh 5. M6 men uén tai vi tri diém C

p=15kN Q=30kN

Ve,
M=10kNm | Mx
r\ m}’n e Yoot Nz
Y B C o

—

Im lml [ 1.5m [ 1.5m l

Hinh 6. M6 men uén tai vi tri diém D

-Tuong tu nhu trén, ta st dung cac
phuong phap gidi tich (3 phuong trinh
can bang) ta lan luot tim ra cac gia tri mo6
men tai A, B, C, D lan luct la:

MY =0; M =-10;
MYy =-10; M2 =-10;
Mg =15M2" =15;
M} =0;M"" =0;
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- Cac két qua xuat tu Matlab:

Command Window ®
| New to MATLAB? See resources for Getting Started. X

- PHUONG TRINH CAC LUC THEO PHUONG TRUC OX:

TongFX =

Hd

- PHUONG TRINH CAC LUC THEO PHUONG TRUC OY:

TongFY =

Vb + Vd - 45.0

- PHUONG TRINH TONG MOMENT DOI VOI DIEM O:

TongMoment =

Vb + 5.0*Vd - 125.0

Hinh 7. Ba phuong trinh can bdng
Command Window ®
X

New to MATLAB? See resources for Getting Started.

- GIA TRI CAC PHAN LUC LIEN KET LA: (F=kN,L=m,M=kNm)
PLLK_Thu_1 =

25.0

PLLK_Thu 2 =

20.0

PLLK_Thu_3 =
0

Hinh 8. Gid tri phan luc lién két
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[\ Figure 1 - o X
File Edit View Insett Tools Desktop Window Help ~
NEEAS| k| RUDEL- @|0E 8D

PHAN LUC LIEN KET - HE DON

PLLK>0: CUNG CHIEU GIA THIET
6| PLLK<0: NGUOC CHIEU GIA THIET 1

al Tvb = 25 (kN) TVd = 20 (kN) l
| 1
| td = 0 (N)

Hinh 9. Gid tri phan luc lién két va Biéu d6 mé men
-Ta c6 thé dé dang nhan thay cac gia tri momen tinh toan tai cac vi tri mat cat A, B, C,
D hoan toan chinh xac. Tuy nhién doan CD noi c6 luc phan bé thi chua thé hién chinh
xac, néu mudn thé hién chinh xac doan CD thi ta phai cat doan CD tai nhiéu vi tri va tim

vi tri cuc tri dé c6 thé vé duoc biéu d6 cong mét cach chinh xac hon.

3. So d6 khai giadi bai todn mé men uén Dam bang phuong phap toa dé
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< BAT PAU )
4

Nhap cac gié tri dau vao bao gbm: )
- Gia tri va toa 406 cua lyc tap trung, lyc phan bé, moment
P(xy). q(x.y), M(xy) _
- Nhép tén va vi tri cac phan lyc lién két
V(x,y). Hx.y), M(x.y)

|

Str dung phurong phép toa 6 dé chuyén lee phén b thanh tai tap trung:
) _J{ (g +a)(x "-‘1)]: +((‘21 +a,)6—- ) J:

2 2 .

1 1 ql /q..
ChuNhat : Xq =—2-( x+x):Yg= _2.(_\-1 +3,) N\

1 2 i1 1 (xny1) (x2.y2)
14 Xa= —x +— o ;Y __’I_'." +-v.
e [33'l 31‘) =3 3"}

Str dung cong thire toa d6 dé tinh Moment cua tai tp trung:
M,(P)=det| > "?|=Px,-P.y
o }JX })r VI xtr

Trong d6: x,. y,: 1a toa 35 cua lyc tap trung P
P,, P,: 1a gia tri cua lyc P theo phuong OX va OY

TAP CHi KHOA HOC & CONG NGHE - TRUGUNG BAI HOC XAY DUNG MIEN TAY
Journal of Science Technology & Engineering  Mien Tay Construction University

!
Xac dinh cac gia tri Phan lye lién két bang phwong phép giai tich:
> X=0
>Y=0
Z M, =0

!

Xac dinh Moment tai cc vj tri dic biét
(vitri lién lgét, ‘_.'i tri d&t lye...)
Vé biéu d6 Moment

!

( KET THUC )

Hinh 10. So dé khéi phuong phdp toa dé
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5. Két luan

Dua trén cac két qua thu dugc nhém tac gia cé moét s6 nhan xét nhu sau:

- Vé d6 chinh xac thi phuang phap toa d6 cho dé chinh xac trung khdép véi phuong
phép giai tich béi vi cot 16i clla phuong phap toa d6 chinh la thiét 1ap cac phuong trinh
can bang ctia phuong phap giai tich.

- Cong cu lap trinh Matlab giup viéc tinh toan va vé biéu dé6 mé men vai téc do rat
nhanh. Cu thé thai gian giai bai toan va vé biéu d6 mé men cla bai toan trén chi mat
thdai gian 2.34s.

- VGi su két hop gilra phuong phap toa do va phan mém Matlab da gitp cho viéc
phan tich mé men uén trd nén don gian, nhanh chéng va chinh xac gan nhu tuyét doi.
Viéc nay giup ta tan dung dugc stic manh ctia may tinh ma van tim mé men uén dugc
bang phuong phap giai tich dé dua ra cac cong thuic chinh xac.

Qua bai bdo nay nhom tac gia mong muén gidi thiéu thém mét phuang phap mdéi
va mét cong cu lap trinh rat manh la Matlab trong viéc giai quyét bai todn mé men uén
hé két cau tinh dinh.
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