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I. INTRODUCTION (GIÔÙI THIEÄU)
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I. INTRODUCTION (GIÔÙI THIEÄU) (tt)

 Why must we study the deflection of 

beams? (Taïi sao chuùng ta caàn nghieân 

cöùu chuyeån vò cuûa daàm?)

 The deflections help to verify the 

rigidity of structures (buildings, shafts…...)

 The calculation of deflections is 

essential  the analysis of statically 

indeterminate beams 
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I. INTRODUCTION (GIÔÙI THIEÄU) (tt)

 Basic assumptions (Giaû thieát cô baûn):

 Only deflections caused by Bending 

Moments are considered (B.d. do uoán)

 The axis of bending is one of the 

Principal Axes of a beam cross-section

 Plane sections remain plane during 

deformation (M/c ngang luoân phaúng)

 Small deflections w/r the beam-span 

length (Chuyeån vò beù)
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II/ DIFFERENTIAL EQUATIONS OF THE 

DEFLECTION CURVE (P/T VI PHAÂN 

CUÛA ÑÖÔØNG ÑAØN HOÀI
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II/ DIFFERENTIAL EQUATIONS OF THE 

DEFLECTION CURVE (P/T VI PHAÂN 

CUÛA ÑÖÔØNG ÑAØN HOÀI)(continued)

 From previous chapter , we have the 

moment-curvature relationship: 

 In analytic geometry, the curvature of 

the deflection curve can be written:
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II/ DIFFERENTIAL EQUATIONS OF THE 

DEFLECTION CURVE (P/T VI PHAÂN 

CUÛA ÑÖÔØNG ÑAØN HOÀI) (CONTINUED)

 With the sign convention of M and Q, it 

follows:
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III/ METHOD OF DIRECT INTEGRATION
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C & D are determined  by boundary 

conditions
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III/ METHOD OF DIRECT INTEGRATION –

Example 1: Cantiliver beam

 Example 1: Determine the equation of 

the deflection curve for a cantiliver 

beam with a uniform load
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III/ METHOD OF DIRECT INTEGRATION –

Example 1 (continued)

 Bending moment at distance z from A:

(Momen uoán taïi khoûang caùch z töø A)

 The differential equation of deflection 

curve (p/t vi phaân ñöôøng ñaøn hoài)
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III/ METHOD OF DIRECT INTEGRATION –

Example 1 (continued)

 The consecutive integration of (b) gives:

 Boundary conditions: v’(0) = v(0) = 0


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III/ METHOD OF DIRECT INTEGRATION –

Example 1 (continued)

 The slope of the curve (Ñoä doác cuûa 

ÑÑH)

 The deflection equation (P/t ÑÑH)

 The angle of rotation, 
B

and the deflect-

ion, d
B
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IV/ METHOD OF CONJUGATE BEAM 

(PHÖÔNG PHAÙP DAÀM GIAÛ TAÏO)

 Differential relations (Caùc lieân heä vi phaân)

 If we imagine a fictitious beam subjected 

to: 
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IV/ METHOD OF CONJUGATE BEAM

(PHÖÔNG PHAÙP DAÀM GIAÛ TAÏO) (tt)

 Conjugate beams (Daàm giaû taïo):
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IV/ METHOD OF CONJUGATE BEAM 

(PHÖÔNG PHAÙP DAÀM GIAÛ TAÏO) (tt)
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V/ MOMENT AREA METHOD 

(PP DIEÄN TÍCH MOMEN)
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“The angle 
ba

between the tangents to the 

deflection curve at 2 points A and B is equal to 

the negative of the area of the M/EI diagram 

between theses two points”

First moment-area theorem
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V/ MOMENT AREA METHOD 

(PP DIEÄN TÍCH MOMEN) (tt)
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of point B from the tangent at A is 

equal to the negative of the first moment of the 

area of M/EI diagram between A and B, taken 

with respect to B
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V/ MOMENT AREA METHOD 

(PP DIEÄN TÍCH MOMEN) (tt)

B A A A B B A A A A B A BC
v v l t v l x A       

 The deflection of B ( Chuyeån vò cuûa B)

 The deflection of A ( Chuyeån vò cuûa A)
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APPLICATION (AÙP DUÏNG)
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APPLICATION (AÙP DUÏNG) (tt)

 Using symmetry and Moment-Area 

Theorem I between point A (x=0) and 

point 1 (x=L/2):

in which 
1
= 0

1 A A 1 1 2 3
A A A A        

A 1 2 3

2 2 2 3

0 0 0 0

A A A

w L w L w L 1 3 w LL L 2 L

. . . .

1 8 E I 2 x 3 1 8 E I 6 7 2 E I 3 6 6 4 8 E I

   

   

CuuDuongThanCong.com https://fb.com/tailieudientucnttCuuDuongThanCong.com https://fb.com/tailieudientucntt

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


APPLICATION (AÙP DUÏNG) (tt)

 Applying the Moment-Area Theorem II:
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VI/ STATICALLY INDETERMINATE 

BEAMS (DAÀM SIEÂU TÓNH)

 Statically Indeterminate Beams: have a 

larger number of reactions than can be 

found from equilibrium equations (Daàm 

sieâu tónh coù nhieàu hôn soá phaûn löïc coù 

theå tìm thaáy töø p/t caân baèng tónh hoïc)
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VI/ STATICALLY INDETERMINATE 

BEAMS (DAÀM SIEÂU TÓNH) (continued)

 Released structure or Primary Structure

(Heä cô baûn): can be deduced from the 

real structure by releasing all redundant 

supports and replacing their reactions

 Example:

PA B

V
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H
A

M
A

V
B

PA B

V
A

H
A

M
A

V
B

Real structure (K/c thaät) Primary structure(Heä 

CB)

a/ b/
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VI/ STATICALLY INDETERMINATE 

BEAMS (DAÀM SIEÂU TÓNH) (continued)

 Example 1: A propped cantiliver beam 

with a uniform load of intensity q. 

Determine the reactions R
A
, R

B
and M

A

L

q

A

B z

y
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VI/ STATICALLY INDETERMINATE 

BEAMS (DAÀM SIEÂU TÓNH) (continued)

L

q
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B z

y

R
B

a/ Primary 

structure

qL
2
/2

R
B
L

b/ M 

diagram

M
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VI/ STATICALLY INDETERMINATE 

BEAMS (DAÀM SIEÂU TÓNH) (continued)

 Moment-Area Method:

 Considering the reaction R
B 
as the 

redundant and removed  the primary 

structure is a cantiliver beam, Fig.a (Xem 

R
B

laø aån löïc thöøa, HCB laø daàm coâng xon)

 Bending moment diagram  Fig.b 

(bieåu ñoà momen uoán  Fig. b)

 The tangent to the elastic curve at A 

passes through point B  
ba

= 0
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VI/ STATICALLY INDETERMINATE 

BEAMS (DAÀM SIEÂU TÓNH) (continued)

 From the theorem 2, the first moment 

of the area of M/EI between A & B, 

taken w/r to point B must be equal zero

 
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VI/ STATICALLY INDETERMINATE 

BEAMS (DAÀM SIEÂU TÓNH) (continued)
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