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       Ъ
tot

=4,1 /   

    ,   -
       : 

 

q 
s
   q

tot
  q0

s
 ,  

 

qs0 —    -  , -

   2.04.01 – 85 
 

q
s
0 =1,6 /  

 

q
s
=2,64 +1,6=4,24 /  

 

    qtot = qtot +q
s
0 = 2,64 +1,6 = 4,24 /  

Н = 180 ,      – 110  
 

       

 160 . 
 

        

        

 ,      

. 
 

     .   -

,    . 
 

      ( . ) 
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5.7   

 

         

,      . 
 

     48     .  

      -

.         

,        14  32.13330 

        1,5%  - 

: 
= 10005  

Q=   , /   
F=  , ²  

5-  , /   1 (   ), -  5 .      
 =4,      ,     . 

5 20  
n- , (    32.13330   -

.    ) 
20-  , /   1  (   ), -  20      - 

 

 ,  1  (    32.13330) 
= = 1000 = 4, /  

5 4 ²∗ /  

 
 

       -

  Н=80  

 

5.8 ,    

 

   
 

    ,  
 

 

. . . 9 .А 9 . З ВК  
. № .   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

58 



   ,    

,       

 .       -

       

  50   .     -

    .  ( ) -

   ,    .  

    .Д9Ж 

 

5.9        -

 
 

      : 
Q  = q *V*(t  - t )α; 

Q   –      ; 
 

α=0,96 –  ,    
      

(  Э  = -34° ); 
 

q =0,58 –      

   (  ); 
 

V –       ( 3); 

t  = 18°  –    ;  

t  = -34°  –     , 
-      .  

Q   = 0,58*2300*52*0,96 = 66,6  
 

 2   -36  

" - ",  « »   ( . ). 
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6   
 
 

6.1        50  

 

  
 

   LШ = 50 . 
 

  1.4 12    .  
 

10 . 
 

       -    6.7 , 2  31.7  (3170 ),    0= 26.96 .  
      – 11 . 

 

.( . ) 
 

    ( .48) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 48    50  
 
 

6.2     

 

     ( . 49) 
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 6.7 . 

 = 0.235 / . 

   
 = 0.235 * 1.05 = 0.247 / , 

 1.05 –    . 
 

   –10 . 
    1=10*1.15 = 11.5 . 

 

   – 2 . 
 

  –1.5 . 

      2 = 2*1.15 = 2.3 . 

      = 1.5*1.05 = 1.6 . 
      - 

 
   . 

V = 1/2 + 2 + 3= 11.5/2+ 2.3+1.6+ = 9.65  

   « »  . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 49      
   

 q  *L 2              
 

 эк  0   
=Mc 

          
 

8        

qt*7
2

 

    
 

             
 

M  =V* L0 - P *14+P *8+     
 

 c 2  2   � 2 3   2 � 2  
 

 эк   0    0       qt*7   
 

8 
   =V* 2 

– �P2*14+P3*8+ 
2 �  

       
 

.  
   

№ . 
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q  = 
8   

V* 
L 

-P *14+P *8+ 

q *7
2

      
 

   0 t      
 

           
 

      2 3        
 

эк  L02 � 2  2  � 2  кГ  

q  = 
8         0,82*7   

 

              
 

40
2

 
 

�9,65*20-2,3*14+1,6*8+ 2 

 

� =0,63 м . 
 

эк    
 

      -
    

q =0,247+0,63=0,88  
 

  ,        

, . .    . 
 

6.3   

 

– II     .  

     - 

   i ( . 47),   : 
-3

 

 

 b=5 ,     II    № 4. k = 

1.0 - ,      
 

      (  h = 10 ).  

µ 1 = 1.07 - ,     
 

-       d = 6.7 . 
3 

= 0.9 /    -   ; 
2 

g = 10 /  -   .  

i = 3.14 * 0.5 * 1.0* 1.07(0.7 + 0.5 * 1.0 *1.07)* 0.9 * 10 *10
-3

=1.8 
H

 м=0,18 Г  . 
 

6.4     

q =i*γf=0.18*1.3=0.234 / . 
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 = 1.3 -      -  
.       

 

 

i
1

 
=

 b* k *µ * p* q, Па; µ2 = 0.6; 

i 
1

 = 0.5 * 1 .0* 0.6 * 0.9* 10 = 2.7Па = 0.27 кГ/м 
 
 
 
 
 
 
 
 
 
 
 
 
 

 50      

      
 

V  = 0.324 * 7 = 2.27 . 
 

      
  

 

   8   L0  q Lp 2       
 

q  =  2 

�V  2 - 8 

      
 

,эк   
L0 

 

� 
 

2 
 

кГ 
 

   8 0,324*14  
 

q 

 

= 

               

 
40

2
 �2,27*20- 

  
8 

 
� =0,187 м . 

 

,эк      
 

6.5    
 

q
1

 =0,187*1,3=0,244 

 

 

    
 

     
 

 

 1.3 –      . 

       - 
 

:  
 

q=0.234+0.244=0.478  . 
 

  ( .51) 
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       (  
)  

q  = ω0kcyfk  = 30*1.0*1.0*1.4*1.2 = 50.4 /
2

 
 

 Ф  = 1.2 –  ,   - 
 

. 
 

  ,    - 
 

:  
1,2  

q =50,4* 2 =30,24  . 
 
 
 
 
 
 
 
 
 
 
 

 

 51       

 -     

 

6.6     

 

       

   . 
 

       -

  ( )   1.2 ,   

  1/30 . 
 

    ( . 52). 
 
 
 
 
 
 
 
 
 
 

 52      
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        f0=1.2  
 

 

0=  = 
0.88*402

 =147  

f0 8*1.2 
 

  

V = 
q

2
L0

 =0.5*0.88*40=17.6 , 
 

     

� 
 
 
 

       

 = 0,48*40
2

 =80 , 
 8*1,2

 

     
 
 

= 
2

+V
2

= � 80
2

+7
2

=80,3 , 

� V =0,5*0,234*40+2,3=7,0 , 
 

      

7
2

  

v=Rv20-30.24 2 =0.5*30.24*20*14-0.5*30.24*49=3499 . 
 

      

H 3499 

v= 5.0 =700 . 

�      
= 7002+2122=732 ,  

 212=      - 
=.        0.9. 

( )      : 
=148+0,9 80,3+732 =879 . 

 
 
 
 
 
 

. . . 9 .А 9 . З ВК  
. № .   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

65 



    6.7    
 :  

k1= 3140/879=3.57 
 

 /   -12-11    1200  -
   

k01= 1200/879=1.36. 
 

 /   -16-13    1600  -
   

k02= 1600/879=1.82. 
 

     1.3-11.0   1.4-
13.0,    

    Ф01= 1300/879=1.49  

k02 = 1400/879=1.59. 
 

6.7        Э  
 

    ,   5
0

, - 
 0,25    =.      - 

 6,7      
Np

 = 
3170

 =117.59=118 /
2

 

A0 26.96 
 

       ( - 

)   0 0,10σ =0,1*118=11,8 /  2  
 

  
 

                        

   =       
 

                        

 . 
2 

      
2 
             

 

                    
 

f = L 0  γ =  40  *0.033 =0.56  :  q   –    -   

        А  
 

0 

  

8σ0 

   

8*11.8 

         
 

          0     
 

   ,  =      
 

         
 

γ= 0.88 =0.033 /  
2

         
 

         
 

 26.96                     
 

              
 

f0=0.56    
0.82*40

2
 
          

 

    =     =314.3  
      

 

       =          
 

 0     
f0 

              
 

         8*0.56           
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  . . . 9 .А 9 . З ВК  66              

 

             
 



 в –     

 ; =0.88*40
2

/8=176 . 
     

� � 
 

 

 V =qL0/2=0.88*20=17.6 . 
 

        Д3Ж: 

3 2 2  

 + (EAD0/2L0H0 –H0)H  – EAD /2L0=0  

: H  –     ; 

 = 1.8*10
6

 /
2

 –   ;  

H0 = 314  –    ( ) 
 ; 

 
 –    ; 

D0 = q
2

L0
3

/12 = 0.88
2

*40
3

/12= 4130 
2

; 
 

D  = q
2

L0
3

/12=0.478
2

*40
3

/12=1219 
2

; 
 

H
3

+(1.8*10
6

*27*10
-2

*4130*10
2

/2*40*10
2

*315
2

 – 315) H
2

 – 

1.8*10
6

*27*10
-2

 *1219*10
2

/2*40*10
2

 = 0 
3 2 

H   +(245-315) H   - 7405425 = 0 
3 2 6 

H   -60 H   - 7.4*10 = 0 
 

    ,    -

     =216 кГ. 
 

     : 
2

 

 

   

f = f0+f =0.56+0.44=1.0 . 
 

     

v = �
2

+V
2

= √216
2

+(0.478*40/2)
2

=216.2  
 

 

       Т 

= 314.8 + 216.2 = 53 Х . 
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       . 
 

    .  

2 

    q  = 50.4 /    
 q  = 50.4*0.6*0.25 = 7.56 /      

 q  = 50.4(0.067 + 2*0.05)0.25 = 2.10 
 

/ . 
 

       -

: 
2 2 

q . .эк =8/40 (7.56*14*20/2 – 7.56*7 /2) = 4.36 / . 
 
 
 

q= 4.36 + 2.1 = 6.46 / . 
 

      : 
2

 
2

 

 

: 

γ =6.46/27=0.279 /  
2

 
 

σ = 1/3 σ  = 0.3*118 =35.4 /
2

 
 

   : 

H = 6.46*40
2

/8*1.6 = 808 . 
 

   

Тv = √808
2

+(6/46*20)
2

=818/3  
 

    : 
 

 = 531 + 818 = 1349 . 
 

      : 
2

 

 

       
-    . 

2 2 2 2 2 2 

σ – γ EL 0/24 σ = σ0 – γ EL 0/24 σ – αE(t-t0) 
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σ, γ, t -  ,  , -

   ; 
 

σ0 , γ0 ,t0 -  ,  , 

-    ; 

 -   ; 
-4

 
 

      
- , . . 

2 

σ0=315/26.96= 11.7 /  
 
 

tо = +20 °  (       ); 
 

γ = (0.88 + 0.478+ 6.46)/ 26.96= 0.29 /  
2
 

σ – 0.29
2

*1.8*10
6

*40
2

*10
4

/24* σ
2

 = 1170 – 

0.033
2

*1.8*10
6

*40
2

10
4

/24*1170
2

 – 0.12*10
4

*1.8*10
6

(-5-20) 

σ – 10.09*10
10

 /σ
2

=1170-955+540=755 

σ
3

+755 σ
2

-10.09*10
10

=0  
      МЫ  -

   25 °      ( ) -

. 

2 

 

2  
σt = 3942 /  = 39.42 /   

       : 
2 

σ = 50 + 39.4 = 89.4 < σ  = 118 /   
     6.7   

k= 118 / 89.4 = 1.3. 
 

       : 
 

 = 89.4 * 27 = 2414 . 
 

      ,  -
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,      ,    -
  –   .  

а =531+0.5*808+0.25*(39.4*27) =1200 . 
 

 /   -16-13    1600  

  k02= 1600/1200 = 1.33. 
 

      -

16-13    6.7 .    
  1.8-11.0   1.3-11.0,   -   

  k01 = 1800/1200= 1.5  k 02= 1300/1200 =1.08 [42] 
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