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ËÕÓÇ ÄÏÊÉÌÉÏÕ

ÌÅÑÏÓ Á´
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F = 60 kNA
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ÓFy = 0

FÃÂ = 60 kN / çì30° = 120 kN (åöåëêõóôéêÞ)
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4. Ç äéáôïìÞ Â Ý÷åé ìåãáëýôåñç ñïðÞ áäñÜíåéáò ùò ðñïò ôïí êåíôñïâáñéêü Üîïíá
x-x, äéüôé:

ÑïðÞ áäñÜíåéáò äéáôïìÞò Á:

                  á . â3

        I
Á
x-x = -----------

                   12

ÑïðÞ áäñÜíåéáò äéáôïìÞò Â:

                  â . á3

        I
Â
x-x = -----------
          12

ÅðåéäÞ á > â,         I
Â
x-x > I

Á
x-x

5.

RA  - q . x = 0

53,33 - 20 . x = 0

               53,33

        
x = ------------   = 2,67 m

      
20

   6. Ç ïñèÞ áðÜíôçóç åßíáé ç (ã) äéüôé ç ìïíÜäá ìÝôñçóçò ôçò ñïðÞò áäñÜíåéáò åßíáé
óôçí ôåôÜñôç äýíáìç.

7.

                 ð2 . Å . Émin      3,142 . 200 kN . 20 000 mm4 

        Fcr = ---------------------  = -----------------------------------------------------  = 1,58 kN
   l2                      mm2. 25 . 10

6
 mm

2

8. F = 100 kÍ

ÓÌÂ = 0

RA . 6 - 100 . 4 = 0

RA = 400/6 = 66,67 kN

RB = 100 - RA = 100 - 66,67 = 33,33 kN

9.

                  Imin        1250
        imin = ----------  = ----------  = 2,87 cm
                    A          150

                 l           0,5 . 400 cm
        ë = ----------  = --------------------------  = 69,69
                imin             2,87 cm

10. MÁ= - 50 . 2 . 1 - 20 . 3 = - 100 - 60 = - 160 kN . m
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11. ÓÌÁ = 0

+30 + 20 . 4 - RB . 3 = 0

                  

110
        RB = ---------  = 36,67 kN

         3

ÓÌB = 0

+30 + 20 . 1 + RA . 3 = 0

+ RA = - 50/3 = -16,67 kN

12. H ïñèÞ áðÜíôçóç åßíáé ãéá ôï äéÜãñáììá ôåìíïõóþí äõíÜìåùí ôï (á) êáé ãéá ôï
äéÜãñáììá ñïðþí ôï (óô).

ÌÅÑÏÓ Â´

13.

         M        ó

        
 -------   =  -----

            

É         y

                    5 . 83

        
 Ix-x =  --------------  = 213,33 cm4

                       

12

                 M                150 N

        
 --------------------------   =  ----------------

            

213,33 cm4        40 mm

                     M                      150 N

        
 --------------------------------------   =  ----------------

            

213,33 . 104 mm4        40 mm

M
Ã
 = 799,99 . 104 N.mm = 7999,9 kN.mm = 8,00 kN.m

M
Ã
 = 8,00 = R

A
 . 2               R

A
 = 4 kN

ÓÌ
Â
 = 0           R

A
 . 6 - F . 4 = 0         F = 6 kN
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14.

ÁíôéäñÜóåéò

RA = RÄ = 60 kN

(Ëüãù óõììåôñßáò ôçò öüñôéóçò)

15.

                    35 . 453

        
 Imin =  ----------------  = 265781,25 cm4      l = 0,5 L

                        

12

                                           

                   ð2  . Å  . Imin
         Fêñ =  -------------------------

                         

    l
2
           

                   ð2  . Å  . Imin
         l2 

 =  -------------------------

                      

    Fêñ           

                  Å  . Imin
         l  = ð -----------------

                     

  Fêñ           

                        200 kÍ . 265781,25 . 104 mm4

         l  = 3,14 ----------------------------------------------------------

                     

              mm2 . 800 kN          

         l  = 2,58 m

ÂÆ = åö30° . ÁÂ = 0,577 . 4,0 = 2,31 m

ÓÌÂ = 0

RA . 4 - FZE . 2,31 = 0

FZE = 60 . 4 / 2,31 = 69,26 kN  (ÅöåëêõóôéêÞ)

ÓÌÅ = 0

RA . 8 - 60 . 4 - FÂÃ . 2,31 = 0

                   60 . 8 - 60 . 4
        FÂÃ =  ------------------------------  = 103,90 kN    (ÈëéðôéêÞ)
                           2,31

B
A

E

30°

Z
F = 60 kN

60°

RA = 60 kN

FBÃ

FBE

FZE

l = 0,5 L L = 5,16 m
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16.

                       Ì
         (á) óÁ = -------  yÁ

                         

É

          

           

                 80 . 106  N  . mm  . 17,5  . 10 mm
         óÁ =  -------------------------------------------------------------

                         

 181 666,66 . 10
4
 mm

4
           

         
óÁ  =  7,7 N/mm

2

                   Ì
         óÂ = -------  yÂ

                    

É

               

       

                  80 . 106  N  . mm  . 32,5  . 10 mm
         óÂ = --------------------------------------------------------------

                         

181 666,66 . 10
4
 mm

4
           

        
 óÂ = 14,3 N/mm

2

(â) óÁ = 7,7 Í/mm2  - Åöåëêýåé ôï Üíù ìÝñïò ôïõ ðñïâüëïõ

   óÂ = 14,3 Í/mm2 - Èëßâåé ôï êÜôù ìÝñïò ôïõ ðñïâüëïõ

ÌÅÑÏÓ Ã´

17.
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q = 30 kN/m

4 m

A B

2 m

F2 = 30 kN

2 m

F1 = 60 kN

Ã Ä

RB = 170 kNRÁ = 100 kN

3,33 m

+
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(Q)Ä.Ô.Ä. +
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20 kN

80 kN

140 kN

30 kN



-6-

ÓÌA = 0      ÆRÂ

30 . 6 . 3 + 60 . 4 + 30 . 8 - RB . 6 = 0

RB = (540 + 240 + 240)/6 = 170 kN

ÓÌB = 0      ÆRA

-30 . 6 . 3 - 60 . 2 + 30 . 2 + RA . 6 = 0

RA = (540 + 120 - 60)/6 = 100 kN

EËÅÃ×ÏÓ

100 + 170 = 30 . 6 + 60 + 30

270 = 270

Yðïëïãéóìüò ôùí ôåìíïõóþí äõíÜìåùí (Q)

RÁ - q . x = 0

x = 100/30 = 3,33 m

Q
Áñ
Ã  = 100 - 30 . 4 = -20 kN

Q
Äåî

Ã  = -20 - 60 = -80 kN

Q
Áñ
Â  = 100 - 30 . 6 - 60 = -140 kN

Q
Äåî

Â  = -140 + 170 = +30 kN

Q
Äåî

Ä  = = = +30 - 30 = 0 (¸ëåã÷ïò)

Yðïëïãéóìüò  ôùí Ñïðþí êÜìøçò (Ì)

                                     x2

        Ìmax = RA . x - q ------

                                     

2

                                             3,332

        Ìmax = 100 . 3,33 - 30 ----------

                                                

2

        Ìmax = 333 - 166,33 = 166,67 kN . m

                                      42

        ÌÃ = 100 . 4 - 30 ------- = 160  kN . m

                                      

2

                                         62

        Ì
Äåî

Â  = 100 . 6 - 30 -------  - 60 . 2 = 600 - 540 - 120 = -60 kÍ . m

                                         

2

        Ì
Áñ
Â  = -30 . 2 = -60 kÍ . m (¸ëåã÷ïò ïñèüôçôáò)

ÔÅËÏÓ


