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[8] .

2.8

.1):

- Y=80 3 -10

- Y=2400 3 -

- ISOVER OLE Y=80 3 -50

- Y=600 3 -300 .

2.1-

(1):

R = a b                                                (1)

a b – 3

[9];

t – t ) z                                                   (2)
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t = 6,5 °C -

[10];

t = 20°C - -

z =218 -

].

+6,5) 218=5777 °C

3 [9]

: a = 0,00035; b = 1,4

R = 0,00035 5777 + 1,4 = 3,42 2°

R

R : R > R

R +R                                                     (3)

2 -

[9];
2 °C) -

[9].

(4):

R =(R1 + R2+…+ Ri),                                         (4)

R1, R2,...Ri,-

i i i,

i -
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i -

[10]. 

R = 0,01/2,91+0,02/1,9+0,05/0,039+0,3/0,12=3,8 2

R = 1/8,7+3,8+1/23=3,96 2

R = 3,96> R = 3,42 2 .

2.2–

[9]

R 2

2

-

2):

) 218=5777 °C
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[10] a = 0,0005;       

b = 2,2

R = 0,0005 5777 + 2,2 = 5,09 2°

2

(4) [10].

(3):

18,5
23
1

15,0
12,0

17,0
002,0

043,0
17,0

19,0
02,0

17,0
004,0

17,0
004,0

7,8
1R

R R : 5,18 > 5,09 –

[9]

R 2

2

-

[9], 

R R -

R 2
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R R : 0,65 –

12 ;

– 579,89 2;

– 3,0 ;

–

– 380

ISOVER OLE,

;

– 4 6 8 23,4 2;

– -

;

–39

S =3769,2 2;

S = 280,8 2;

S = 579,89 2;

S = 579,89 2.

Q=S R )                                               (5)

Q = ) = 57109,09
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Q = 5) = 25920

Q = ) = 6716,87

Q = (Q + Q + Q z                 (6)

Q =(57109,09+25920+6716,86 233 = 20910806,35 =

Q = ) = 26175

Q ) = 11880

Q = ) = 3078,57

Q = (Q + Q + Q z                                (7)

Q =(26175+11880+3078,57 =8967118,26 .
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0,940
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34
37

                                             
15
16

4,4
0,001
0,0021

%

0

10 - 0
5 - 0
2 - 0,1
1- 0,7
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0,25-0,1 7,9
0,1- 16,1
0,05- 25,3
0,01- 15,1

32,1

.

-
3 3;
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3.2

- 2016 PRO»

« - 2016 PRO»

« - 2016 PRO»
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3.3

6.

6–

2 2
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3

-
3

-

90

24

150

264

150

1,2

1,1

1

1,3

108

26,4

150

284

195

414 479

-

-
3

- 3

-
3

-

10

4

1,2

150

20

1,2

1,2

1,2

1,2

1

12

4,8

1,44

180

20

185,2 218,2

-
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2 2

- ISOVER
3

-
3                                     

- 3       

35

20

120

36

1,1

1,2

1,3

1,3

38,5

24

156

46,8

211 265,3

II.

« -

2016 PRO»

[13]

S0
2 III

S0
2.

gSS ,                                                         (8)

–

[13]

      

« - 2016 PRO».

7.
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7–

2

.
2

0,2 2,5 240

0,2 2,5

3

-

– 400x

– 20

–

« »

3.4

« - 2016 PRO»

3.2...3.5).
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3.2–

3.3–



-408.08.03.01.2021.437 44

3.4–

3.5–
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3.5

C

(9):

                      (9)

-

k-

-3 30.2016 ,

, , -

-

- 1, 

-

-

-

;

*-

-

);

-

(10):

,                                              (10)
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-

-

-

);

- -

- 0).

R 87,7661124,64,182)165,3(4,1886,265,34,184,1669,069,0
1

125,1

« - 2016 PRO»

(11):

                                                 (11)

- ;

-

-

- -

-

2.6.
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3.6–

.

eMZ

-
3 3;

.

eMZ
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-
3 3;

.

pzp 9,158161987.01

pzp 3,147161915.02

- 016 [14]

-

s 09,0)
8000

2,33,147
9000

1,39,158(8,0

su 15 016 [14].

3.6

8

(12):

                                              (12)

M/Wb F/u;

Wb-

F-
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u-

o

ho -

.

(12

Mloc.

ho

F=N=

=658,2 - axb= ,

x=13,32 y=3,52 .

u = 2( 2ho)                                               (13)

u = 2(400 + 400 + 2·520) = 3680

= 4       

b = 4

Wb,x=(a+h0 0)/3+b+h0)                              (14)

Wb,x=(4 400+520)/3+400+520)=1128533 2

=4

b = 4

Wb,y=(a+h0 0)/3+b+h0)                              (15)

Wb,y 00+520)=1128533 2
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12 x=13,32 Wb=Wb,x=1128533
2

y/Wb,y=3,52 6/1128533=3,12 .

x/Wb,x+ y/Wb,y F/u                                              (16)

13,32 6/1128533+3,12=14,92 658,2 3/3680=178,86

F/u x/ Wb,x+ y/ Wb,y Rbt h0                              (17)

178,86+14,92=193,78

3.7

« - 2016 PRO»

).

3 3.8.

8.

3.7–

b- , h- ,

H-
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3.8–

8– 3.8

N

My

Qz

-

Mz

Qy

-
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9–

N

=4.44%

1_1

7
0 -288.197 0.007 0.134 -3.411 -6.225

2.2 -287.317 0.007 0.15 -3.411 1.28

0 -72.316 -0.168 0.269 -0.301 -0.722

2.2 -72.316 -0.168 -0.101 -0.301 -0.06

0 -0.113 -2.098 3.544 -0.018 -0.017

2.2 -0.113 -2.098 -1.072 -0.018 0.022

0 -3.779 0.018 -0.02 -2.276 -3.733

2.2 -3.779 0.018 0.019 -2.276 1.275

1
0 -403.954 -3.131 5.432 -4.138 -7.738

2.2 -402.986 -3.131 -1.456 -4.138 1.366

2
0 -403.639 2.743 -4.491 -4.089 -7.69

2.2 -402.671 2.743 1.544 -4.089 1.305

3
0 -409.087 -0.169 0.442 -7.301 -12.94

2.2 -408.119 -0.169 0.071 -7.301 3.121

4
0 -398.505 -0.219 0.499 -0.926 -2.488

2.2 -397.537 -0.219 0.017 -0.926 -0.45
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63.13330.2018 [15] -

« - 2016 PRO».

– 3, /101,97162123=

–

–        

Ml /101,97162123=

–        

Nl=359 101,97162123=

–

– f

–

–

–

–

– s
2 2

.

– s
2
=2

2
;

-
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- B30.

5.2 Rb

-

5.2 Rbt

5.4 Eb

- .

b1=1 .

-

b3=0,9 .

- 4

b4=1 .

-

Rb = gb1 gb3 gb4 Rb

Rbt = gb1 Rbt

- A400.

s

sc

-
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Es

ea = max(l/600; lf/600 ; h/30 ;0,01)=max(4,79/600;4,79/600;0,4/30;0,01)=

=

-

-

o

o a

o = ea

-

-

o

o

: de = eo/h=0,00765/0,4 = 0,01913 .

. . de < 0,15 :

-

s/Eb=200000/32500 = 

=6,15385 .

ho = h-a=0,4-

h'o = ho
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c =

t = yc

-

3/12=0,4 · 0,43 4
.

Is=As(yt-a)
2
+A's (yc-a')

2
=0,00251(0,2-0,05)

2
+0,00251(0,2-,05)

2
=0,000113085

4
.

M1= M+N  (yt-a)=0,0306+4,00111 · (0,2-0,05) = 0,63076 .

Ml1 = Ml+Nl (yt-a)=0,01294+3,52059·(0,2-0,05) = 0,54103 .

fl = 1+Ml1/M1=1+0,54103/0,63076 = 1,85774 .

kb = 0,15/(fl (0,3+de))=0,15/(1,85774 · (0,3+0,01913)) = 0,25301.

ks=0,7 .

:

D=kbEbI+ksEsIs=0,25301·32500·0,00213+0,7·200000·0,000113085=33,34652 
2
.

9) 

Ncr = p
2

D/lo
2
=3,14159

2
· 33,34652/2,395

2

cr 97335 ) -

.

h =1/(1-N /Ncr)=1/(1-4,00111/57,37718) = 1,07496.
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es, el = Rs/Es=355/200000 = 0,00178.

b=Rb: eb, ult=0,0035.

xR = 0,8/(1+es, el/eb, ult) =0,8/(1+0,00178/0,0035) = 0,5303.

-

o=h-a=0,4- .

e=eo h+(ho-a')/2=0,00765·1,07496+(0,35-

x = (N +Rs As-Rsc A's)/(Rb b) =(4,00111+355 0,00251-355 · 0,00251)/(15,3·0,4) = 

=0,65378 .

o=0,65378/0,35=1,86794 .

>xR=0,5303:

x=(N+Rs As (1+xR)/(1-xR)-Rsc A's)/(Rb b Rs As/(ho (1-xR)))=(4,00111+355

-0,5303)-355·0,00251)/(15,3· 355·0,00251/(0,35·(1-

-0,5303)))=

Ne=4,00111

r=Rb (ho- x)+Rsc A's (h-a')=15,3·0,4·0,35441·(0,35-0,5·0,35441)+355

0,00251 (0,4- ) -

.

-

- -

ms = (As+A's 100=(0,00251+0,00251)/(0,4·0,4)·100=3,14125 % .
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. . lo/h=2,395/0,4=5,9875 t 5 lo/h=2,395/0,4=5,9875 r 25:

ms=3,14125 % t 2 (0,1+(0,25-0,1) (lo/h-5)/(25-5))=2·(0,1+(0,25-0,1)·(2,395/0,4-

-5)/(25-5))=0,21481 % (1462,32179 ) -

-

- -

-

-

-

-

.

-

–

A400 -

-
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200 -

-

A400.
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4 -

30.2019 [16]

-

4.1 
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-

-

-
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-

-

.

-

- -
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–

–

–

–

-408.21.

-

–

-

–
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-

-

7

9

4.2

-2001-08. 8. [18]

.

10–

– 100
27,46

– 2

– 1

2,8

(1,8)

76,89

(49,43)

– 3 1,2
– 2

– 1

0,3

(0,45)

0,36

(0,54)

08-

01-

001-

05

3 98,86

– 1

- 1

– 1

5,18

(0,03)

512,09

(2,97)
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– 3 6,9

– 1

– 1

– 1

1,44

(0,85)

9,94

(5,87)

. .

[19

;

;

;

;

;

[19

;

;

;

-
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-

-
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–

– –

1– 2– 3–
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- -4 (

4.2

- -

-

– -

–

–

1– – –
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-408.21.

-4-

0,000

11–

-
1

2

2

1

- 1

2

1

- 2

- 2

2

2

- 3

- 2
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-

- 2

- - 2

3

4

1

1

8

–
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=128,01

–180/

-

                                                  (26)

- 2;

–

S –

–

S = 7153,5 2

= 0,4 * 0,5 * 7153,5/ 500 - 35.



-408.08.03.01.2021.437 83

579,89 2

= 0,4 * 10* 579,89/ 500 - 35.

–

(27):

                                      Q = Q + Q + Q ,                                       (27)

., Q , Q , -

–

Q R1 /8                         (28)

1,2-

Q -
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