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2. THU GON HE LUC - A

2.1. Simplification of a Force and

2.1. Thu gon hé Iyc vé mét tam:
g¢ il N Couple System about a point:

[ Thu gon hé Ic v& tam O 1a qua trinh tim vecto luc chinh Ry va vecto mémen chinh My v& tam O |

R, doc lap véi vi tri diém O. Tuy nhién, M lai phii thudc vao vi tri nay vi
cac mdmen dwerc tinh str dung khoang cach kéo dai tir O dén maéi lwc.

(R, is independent of the location of point O. However, M, depends upon this location since
the moments are determined using distance which extend from O to each force.)

Bai tap 2: Thu gon hé lwc thanh hop lwc 40N
twong dwong va mémen tap trung twong
dwong tac dung tai diém O.
Problem 2: Replace the force and couple
system by an equivalent resultant force and
couple moment acting at point O.

kN
30

= ﬁ< Bai tap 3: Thu gon hé lwc tac dung thanh

i - hop lwc twong dwong va mémen tap
4 i o trung trong dwong tac dung tai diém A.
-~ 2m— wim—] X Problem 3: Replace the loading system by

ot an equivalent resultant force and couple

moment acting at point A.

SkN
kN
Q* Giang vién: Lé Thi Thanh Binh 3

1. PAC TRUNG HINH HOC CO BA .Y
CUAHE LYUC *

ROx = F1x + F2x +...t an= S Fix

Roy=Fyy + Fpy + ..+ F =SF
ROz = F1z & FZz +.t Fnz= S Fiz

Goi a, B, y 1a goc Ry I4n Iwot tao véi cac truc x,y,z:

Re
cosy —|

R
R,

T

M, = \,fm

Mg, = M,(Fy) + My(F,) + ...+ My(F,) = S M(F)
My, = My(F,) + M(F,) + ...+ M,(F,) = 8 M,(F))

= + P = ! déi véi didm A, Véi kich thués
MOz MZ(F1) MZ(FZ) Mz(Fn) S Mz(F|) canh cta hinh hép: AA’ = 1m, AB =

Goia’, p’, g’ la goc ﬁ;lén lwot tao véi cac truc x,y,z: 3mvaAD =2m. Cacluwc F, =1N, F,
=2N, F;=3N, F,=4N, va F; = 5N.

Bai tap 1: 1, Xac dinh vecto chinh
va vecto mémen chinh cua hé 5 lwvc

1 |M“x el |M"J-" I 1\"Ill”‘|
cos'—' ensii—i—t {3 Ryt
M, M| |
Q* Giang vién: Lé Thi Thanh Binh 2
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2. THU GON HE LUC - A

t | 2.2. Simplification of many special

2.2. Thu gon mét sé hé Iwc dic bié
force system:

Bai tap 4: Thu gon hé lwc tac dung lén
dam thanh mét hop lwe twong dwong
va tim vi tri dwong tac dung chia né cat
dam tinh tir diém O.
Problem 4: Replace the force and couple
moment system acting on the beam a by an )
equivalent resultant force, and find where its _&_— /
line of action intersects the beam, measured
from point O.

~—1.5m --‘--1.5111 —L5m——15m—|

Bai tap 5: TAm chiu tac dung cua 4 lwc
song song. Xac dinh d6 I&n va hwéng cua
hop Iwec twong dwong véi hé lwe da cho
= va vi tri diém tac dung clia n6 lén tdm

g Problem 5: The slab is subjected to four
parallel forces. Determine the magnitude and
- v direction of a resultant force equivalent to the
/’a“ given force system, and locate its point of
application on the slab.

10N
A g Sm S
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3. PIEU KIEN CAN BANG :
VA HE PHUONG TRINH CAN BANG *

Pa é:‘

600 N 200N Bai tap 6:
Xac dinh cac thanh phan phan lwc
457, 0Zm ngang va dirng ctia dam tai goi A va
A — r = 5 B? Bé qua trong lwgng dam.
.. | . ¥h . . Problem 6:
(Determine the horizontal and vertical components
of reaction on the beam caused by the pin at B and
L I m - 3Im s 2 mi— the rocker at A? Neglect the weight of the beam.)
100N
4 kN
= 1.5m -|— 1.5 m- -i
Baitap 7: f .
Xac dinh cac thanh phan phan luc i ¢
ngang va dirng cua dam tai g6i A va s
phan Iwc trén dam tai C?
Problem 7:
(Determine the horizontal and vertical
components of reaction at the pin A and the —— B
reaction on the beam at C.) D
il Giang vién: Lé Thi Thanh Binh

3. PIEU KIEN CAN BANG :
VA HE PHUWONG TRINH CAN BANG *

Pa é:‘

300N 200N - m
. b
P
L5m >

Bai tap 10:

Tam ddng chét c6 khdi lwong 100kg va chiu tac dung cta
lwc va mémen tap trung doc theo canh cua né. Xac dinh
cac thanh phan phan Iwc lién két tai cac lién két?

Problem 10:

(The homogeneous plate has a mass of 100 kg and is subjected to a
force and couple moment along its edges. Determine the components

of reaction at these supports.)

- c

—

0.4 m .
e s
B 0.6m

Zm

e 2

. L T
::m:\-i T o &
. i

Bai tap 11:
Xac dinh cac thanh phan phan
Iwc lién két cua hé dwoc thé
hién trong hinh vé?

Xac dinh cac thanh phan phan Iwc lién két ctia hé

Bai tap 12:

dwoc thé hién trong hinh vé?
Problem 12:

Problem 11: (Rod AB is subjected to the 200-N force. Determine the
(Determine the components of reaction reactions at the pin joint A and the tension in the cables BD
q of symtem showed in figure?) and BE. The surport at C is fixed to the rod.)
i Giang vién: Lé Thi Thanh Binh

3. DIEU KIEN CAN BANG o0
VA HE PHUONG TRINH CAN BANG *

600 N 15
| favom Xéac dinh dé lén cua cac phan lwe trén dam
g A tai g6i A va B? Bé qua trong lwgng dam.
&Q B Problems:
L = (Determine the magnitude of the reactions on the

beam at A and B . Neglect the thickness of the beam.)

Bai tap 8:

4 m— Em -1

6 kN

Bai tap 9:

Xac dinh cac thanh phan cua phan lwc cua
lién ket ngam tai A trén dam mut thira?
Probiem 9:

(Determine the components of the support reactions at

o _J.S'r.1.1 ke
the fixed tA on the cantilevered b 4 N SN
e fixed support A on the cantilevered beam.) 15—t 5 ]
10 kN
i -2 ] 4m
#

Bai tap 10:
Dan dwoc chéng d& béi cac géi tai A va
B. Xac dinh cac phan lwc lién két?
Problem 10:

(The truss is supported by a pin at A and a roller at B.
Determine the support reactions.)

—To
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3. DIEU KIEN CAN BANG o0
VA HE PHUONG TRINH CAN BANG *

Bai tap 13:

| Xac dinh céc phan lyc lién két tai lién két don
S0 N 02m Y 600N tal A, lién két khé’p tal D \’Ia lién két déy méem
) = BC cho tam?
0.4 m- 05m Problem 13:

(Determine the reactions at the roller support A, the
ball-and-socket joint D, and the tension in cable BC
for the plate?)

Bai tap 14:

Xéac dinh cac phan lyc lién két cua
thanh BD, lién két day mém CE va CF
va lién két khép tai A cua khéi?
Probiern 14:

(Determine the force developed in the short
link BD, and the tension in the cords CE and
CF, and the reactions of the ball-and-socket
joint A on the block. ?)

¢

- Giang vién: Lé Thi Thanh Binh 8
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4. CAC BAI TOAN CAN BANG DAC BIE'F?"

Cac kich thwéc a = 3.6m,
b=1.2m. Khéi lwgng cua
thanh va déi trong la
90kg va trong lwong ctia
chiung W tac dung tai
diém nhw trén hinh.
Khéi lwong cua tai trong
nang la 45kg. Xac dinh
Iwc theo phwong thang
ding ctia ngwoi dé nang
tai khi tai & trén mat dat
nhw hinh vé.

The dimensions a = 3.6m, b =
1.2m. The mass of the bar and
counterweight is 90kg, and their
weight W acts at the point
shown. The mass of the load
being lifted is 45 kg. Determine
the vertical force the person
must exert to support the
stationary load when the load is
just above the ground (the
position shown)

4. Bai todn vé sw can bang don:

/- Devices of this kind were used in Egypt

.

at least as early as 1550B.C.

Thiét bi nay dwoc sir dung & Ai Cap tiv rat sém 1550
trwéc cong nguyén.

el Giang vién: Lé Thi Thanh Binh 9
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4. CAC BAI TOAN DAC BIET. = ot

-
4:2. Bai todn can bang lat: Lk 1
Dwéi tac dung cua hé lyc,
= "2 - vatran co thé mat lién két va
— bi lat quanh diém B.
(Under acting of force generation,
the body can lost conection and
w overturned around point B)
l Pé vat thé khéng bi lat quanh
diém B, mémen gitr M, phai
I&n hon mémen gay lat M;:
M, M
(In order to not overturned around point
B, the occuping moment My must is
— larger the overturning moment M,)
B
Trong k¥ thuat nguoi ta thudng dung hé s n dinh 1a K: M
(Commonly, in technique using stability coefficient is K) K= g
Khi K >1, Vat thé sé khang lat hay én dinh. M,
Q (When K > 1, the body will not flip or be stable)
el Giang vién: Lé Thi Thanh Binh 1"

4. CAC BAI TOAN PAC BIET. 7

4.1. Bai todn vé sw can bang don:

Bai tap 15:
Khéi lwong clia ngwdi va ban lan
la 54kg va 36kg. Gia thiét chang &
A B trang thai can bang. Xac dinh phan
E < lwc lién két tai A va B?
Problem 15:
Wp (The masses of the person and the
T diving board are 54kg and 36kg, )
. respectively. Assume that they are in
e B equilibrium. Determine the reactions at
- the supports A and B?)
- 4.6 m
Q el Giang vién: Lé Thi Thanh Binh

. Bai todn céan bang lat:

2.3 m--|

Bai tap 16:
Céc chan chdong A va B duoc st
dung dé 6n dinh can cau khéng
bi lat khi nang tai trong I&n. Néu
tai trong dwoc nang la 3Mg, xac
dinh géc I&n nhat cta thanh
chéng dé can cAu khéng bi lat.
Can cau c6 trong lwong 1a 5Mg
va c6 khoi tam tai G, trong khi
dé, thanh chéng cé trong Iwong
0.6Mg va c6 khoi tdm la Gg.
Problem 16:

Outriggers A and B are used to stabilize
the crane from overturning when lifting
large loads. If the load to be lifted is 3 Mg,
determine the maximum boom angle so
that the crane does not overturn. The
crane has a mass of 5 Mg and center of

mass at G, whereas the boom has a mass
of 0.6 Mg and center of mass at Gg.

Q el Giang vién: Lé Thi Thanh Binh
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423. Bai toan hé vt:

4. CAC BAI TOAN PAC BIET. 2

600 Ib /ft l
C

Xac dinh cac phan lyc lién két tai diém Ava C
3000 [5 trén doan dam va lwc twong hé tai B. Biét lién
két tai A ngam va cac doan dam dwoc ndi véi

Bai tap 17:

nhau tai khép B?

the compound beam?

Problem 17:
FA D E Determine the reactions at points D and C in the
TS Y S N W compound beam and internal forces at point B. Assume
¥ i : 2 the support at A is fixed and the beam segments are
connected together by a short link at B ?

Bai tap 18: —

Xac dinh cac phan lwc lién két tai diém A, 3kN/m l )
B va C trén dam ghép. FVEELTTE T 25kN-m

Problem 18: _‘m

Determine the reactions at points A, B and C in T E 1 ¢ F
- - - n

=

— e e I m -2 m
225 m 225mil5m |

W

4. CAC BAI TOAN PAC BIET.

474. Hé gian phéang:

Giang vién: Lé Thi Thanh Binh

4.4. Simple trusses:

Bai tap 21:

Xac dinh lyc trong mdi thanh gian
va cho biét thanh nao chiu kéo
thanh nao chiu nén?
Problem 21:

(Determine the force in each member of

the truss and indicate whether the
members are in tension or compression.)

400 N

400 N 800 N
B I D
A
\600 b = B\ E
—— T m—"1
Bai tap 22:

Xac dinh lwc trong méi thanh gian
va cho biét thanh nao chiu kéo
thanh nao chiu nén?
Problem 22:

(Determine the force in each member of
the truss and indicate whether the
members are in tension or compression.)

L& y
y d& [

4m

I i

A >
é |  6DON

3m - im =

W
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423. Bai toan hé vt:

10kN

4. CAC BAI TOAN PAC BIET. 2

4 kN/m

2m———2m———2m—

Bai tap 19:

Xac dinh cac phan Iwc lién ket tai
diém A, va C trén dam ghép.
Problem 19:

Determine the reactions at points A and C
in the compound beam?

Bai tap 20:

Xac dinh cac phan lwc lién két tai
diém A, C va E trén dam ghép.
Problem 20:

Determine the reactions at points A,
C and E in the compound beam?

15m/15m  1.5m ' 1.5m 1.5m 15m

10 kN

9 kN

10 kN-m

D

! Bi G
e

W

4. CAC BAI TOAN PAC BIET. 2

474. Hé gian phéang:

Giang vién: Lé Thi Thanh Binh 14
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4.4. Simple trusses:

Bai tap 23:

Xac dinh lyc trong thanh AB va AC
clia gian va cho biét thanh nao
chiu kéo thanh nao chiu nén?

Problem 23:
(Determine the force in member AB and

AC of the truss and indicate whether the
members are in tension or compression.)

Bai tap 24:
Xac dinh Iwc trong thanh BD, BE
va BG cla gian véi F, = F, = 8kN?

(Determine the force in member BB, BE
and BG of the truss with F, = F, = 8kN.)

p__Fi
7
,,/’f im
Fy
B ¢ | 2
L
4 1 m
|
g _— = :"-(r L]
| - ot
- 4 m- e 4 i

Problem 24:
( el

Giang vién: Lé Thi Thanh Binh 16



474. Hé gian phéang:

C| E G 1
6 m —=fo— i M —>te— 6 M —=f+—0 M —= L.

4. CAC BAI TOAN PAC BIET. 2
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4.4. Simple trusses:
Bai tap 25:

Buwong di bd duoc thiét ké
mang tai trong dirng 50kN tai B,
D, F va H. Xac dinh lwc trong
thanh DF, EF va FG cta gian?
Problem 25:

(The walkway is designed to
support vertical 50-kN loads at B,

D, F, and H. Determine the force in
member DF, EF and FG of the truss.)

Bai tap 26:

Xac dinh Iyc trong cac thanh CD, CF
va CG va cho biét thanh nao chiu keo,
thanh nao chiu nén?

Problem 26:

(Determine the force in members CD, CF,
and CG and state if these members are in

SkN

T
i

—im—f—5im——5im—p—5Sm—

q* tension or compression)
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