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THE LOAD OF THE TRUSS SEGMENT: 

SN Lk dk⋅ Lz dz⋅+ Ls ds⋅+ 0.166m
2=:=  

Ce H( ) 1=  - exposure factor 

S as dk+( ) hs⋅ 0.428m
2=:=  

P qk Ce H( )⋅ CX⋅ β⋅ SN⋅ 0.126 kN⋅=:=  

pT 0.016 kN⋅=  

Wind perpendicular to the wall 

of the post: 

Wind parallel to the wall 

of the post: 

Wind bisector: 

P 0.126 kN⋅=  P 0.126 kN⋅=  P 0.126 kN⋅=  

Force in node: 

pN
P

2n
:=  

pN 0.016 kN⋅=  

Force in node: 

pT
P

2n
:=  

Force in node: 

pD
P

n
:=  

pD 0.031 kN⋅=  

Wind load on the meter of the column due to the identical geometry and height less than 10 m 

above ground level (a fixed exposure factor in the range of 0-10 m above ground level) does not change. 

Specifies the maximum load of the column by describing permissible mass deposited on the top 

and permissible supply air area. 

f 1.71Hz:=  - the basic vibration frequency – calculated for maximal mass arranged at the highest 

point of the column equal to 100 kg 
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- the period of eigen-vibration 

z Tw( ) 0.01s 0s Tw< 0.25s≤if

0.137Tw 0.024s−( ) Tw 0.25s>if

:=  

T
1

f
0.585s=:=  

 The option of the column height 4.5 m (3 segments per 1.5 m) 

 

∆ 0.06:=  - logarithmic decrement of the damping of vibrations for welded lattice 

 

Susceptibility (T) := “not susceptible” to dynamic wind action (PN-77/B-02011 Az. 2009 pic. 1, page 5) 

∆
z T( )

s
− 0.004=  



Autodesk Robot Structural Analysis Professional 2015    
Author:  M. Sc. Eng. Piotr A. Kopczynski  File: M250-4.5.rtd 
Address:  77-100 Bytów, ul. Chrobrego 14A  Project: M250-4.5 

 

Date: 28/06/15 Page: 4 

 

 

The column consisting of three segments (4.5 m) can be loaded with a mass equal to 100 kg on the 

top and supply air area equal to 0.75 sqm. The forces transmitted to the foundation, and the 

efficiency ratio of the bars are the same as in the case of a column with a height of 6 m 

 

RAT 0.99:=   for the above-mentioned surface the efficiency ratio of the column is 99% 

Umax 5.9 cm:=  - maximal deflection 

Conclusion: 

 

ADDITIONAL LOAD OF THE EQUIPMENT SURFACE: 

Have been assumed the following loads of column – the substitute surface of the equipment equivalent to: 

SW 0.75m
2:=  Cxw 1.3:=  Hw 4.50m:=  

PW qk Ce Hw( )⋅ Cxw⋅ β⋅ SW⋅ 0.526 kN⋅=:=  
PW

2
0.263 kN⋅=  

The load is applied at the height +6 m above ground level. 
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Construction view 
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Data - Nodes 

 

Node X (m) Y (m) Z (m) Support code Support 

1 0.0 0.144 0.0 bbb Hinge 

2 -0.125 -0.072 0.0 bbb Hinge 

3 0.125 -0.072 0.0 bbb Hinge 

4 -0.125 -0.072 0.375     

5 0.125 -0.072 0.375     

6 0.0 0.144 0.375     

7 0.125 -0.072 0.750     

8 0.125 -0.072 1.125     

9 0.125 -0.072 1.500     

10 0.0 0.144 0.750     

11 0.0 0.144 1.125     

12 0.0 0.144 1.500     

13 -0.125 -0.072 0.750     

14 -0.125 -0.072 1.125     

15 -0.125 -0.072 1.500     

16 -0.125 -0.072 1.875     

17 0.125 -0.072 1.875     

18 0.0 0.144 1.875     

19 0.125 -0.072 2.250     

20 0.125 -0.072 2.625     

21 0.125 -0.072 3.000     

22 0.0 0.144 2.250     

23 0.0 0.144 2.625     

24 0.0 0.144 3.000     

25 -0.125 -0.072 2.250     

26 -0.125 -0.072 2.625     

27 -0.125 -0.072 3.000     

28 -0.125 -0.072 3.375     

29 0.125 -0.072 3.375     

30 0.0 0.144 3.375     

31 0.125 -0.072 3.750     

32 0.125 -0.072 4.125     

33 0.125 -0.072 4.500     

34 0.0 0.144 3.750     

35 0.0 0.144 4.125     

36 0.0 0.144 4.500     

37 -0.125 -0.072 3.750     

38 -0.125 -0.072 4.125     

39 -0.125 -0.072 4.500     
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Data - Bars 

 

Bar Node 1 Node 2 Section Material Length (m) Gamma (Deg) Type 

1 2 3 RAL20x1.5 AW6063T66 0.250 0.0 S 

2 3 1 RAL20x1.5 AW6063T66 0.250 0.0 S 

3 1 2 RAL20x1.5 AW6063T66 0.250 0.0 S 

4 4 5 RAL20x1.5 AW6063T66 0.250 0.0 S 

5 5 6 RAL20x1.5 AW6063T66 0.250 0.0 S 

6 6 4 RAL20x1.5 AW6063T66 0.250 0.0 S 

7 3 5 RAL35x1.5 AW6063T66 0.375 0.0 K 

8 5 7 RAL35x1.5 AW6063T66 0.375 0.0 K 

9 7 8 RAL35x1.5 AW6063T66 0.375 0.0 K 

10 8 9 RAL35x1.5 AW6063T66 0.375 0.0 K 

11 1 6 RAL35x1.5 AW6063T66 0.375 0.0 K 

12 6 10 RAL35x1.5 AW6063T66 0.375 0.0 K 

13 10 11 RAL35x1.5 AW6063T66 0.375 0.0 K 

14 11 12 RAL35x1.5 AW6063T66 0.375 0.0 K 

15 2 4 RAL35x1.5 AW6063T66 0.375 0.0 K 

16 4 13 RAL35x1.5 AW6063T66 0.375 0.0 K 

17 13 14 RAL35x1.5 AW6063T66 0.375 0.0 K 

18 14 15 RAL35x1.5 AW6063T66 0.375 0.0 K 

19 13 7 RAL20x1.5 AW6063T66 0.250 0.0 S 

20 7 10 RAL20x1.5 AW6063T66 0.250 0.0 S 

21 10 13 RAL20x1.5 AW6063T66 0.250 0.0 S 

22 14 8 RAL20x1.5 AW6063T66 0.250 0.0 S 

23 8 11 RAL20x1.5 AW6063T66 0.250 0.0 S 

24 11 14 RAL20x1.5 AW6063T66 0.250 0.0 S 

25 15 9 RAL20x1.5 AW6063T66 0.250 0.0 S 

26 9 12 RAL20x1.5 AW6063T66 0.250 0.0 S 

27 12 15 RAL20x1.5 AW6063T66 0.250 0.0 S 

28 2 5 RAL20x1.5 AW6063T66 0.451 0.0 Z 

29 5 13 RAL20x1.5 AW6063T66 0.451 0.0 Z 

30 13 8 RAL20x1.5 AW6063T66 0.451 0.0 Z 

31 8 15 RAL20x1.5 AW6063T66 0.451 0.0 Z 

32 3 6 RAL20x1.5 AW6063T66 0.451 0.0 Z 

33 6 7 RAL20x1.5 AW6063T66 0.451 0.0 Z 

34 7 11 RAL20x1.5 AW6063T66 0.451 0.0 Z 

35 11 9 RAL20x1.5 AW6063T66 0.451 0.0 Z 

36 1 4 RAL20x1.5 AW6063T66 0.451 0.0 Z 

37 4 10 RAL20x1.5 AW6063T66 0.451 -0.0 Z 

38 10 14 RAL20x1.5 AW6063T66 0.451 -0.0 Z 

39 14 12 RAL20x1.5 AW6063T66 0.451 -0.0 Z 

40 16 17 RAL20x1.5 AW6063T66 0.250 0.0 S 

41 17 18 RAL20x1.5 AW6063T66 0.250 0.0 S 

42 18 16 RAL20x1.5 AW6063T66 0.250 0.0 S 

43 9 17 RAL35x1.5 AW6063T66 0.375 0.0 K 

44 17 19 RAL35x1.5 AW6063T66 0.375 0.0 K 

45 19 20 RAL35x1.5 AW6063T66 0.375 0.0 K 

46 20 21 RAL35x1.5 AW6063T66 0.375 0.0 K 

47 12 18 RAL35x1.5 AW6063T66 0.375 0.0 K 
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Bar Node 1 Node 2 Section Material Length (m) Gamma (Deg) Type 

48 18 22 RAL35x1.5 AW6063T66 0.375 0.0 K 

49 22 23 RAL35x1.5 AW6063T66 0.375 0.0 K 

50 23 24 RAL35x1.5 AW6063T66 0.375 0.0 K 

51 15 16 RAL35x1.5 AW6063T66 0.375 0.0 K 

52 16 25 RAL35x1.5 AW6063T66 0.375 0.0 K 

53 25 26 RAL35x1.5 AW6063T66 0.375 0.0 K 

54 26 27 RAL35x1.5 AW6063T66 0.375 0.0 K 

55 25 19 RAL20x1.5 AW6063T66 0.250 0.0 S 

56 19 22 RAL20x1.5 AW6063T66 0.250 0.0 S 

57 22 25 RAL20x1.5 AW6063T66 0.250 0.0 S 

58 26 20 RAL20x1.5 AW6063T66 0.250 0.0 S 

59 20 23 RAL20x1.5 AW6063T66 0.250 0.0 S 

60 23 26 RAL20x1.5 AW6063T66 0.250 0.0 S 

61 27 21 RAL20x1.5 AW6063T66 0.250 0.0 S 

62 21 24 RAL20x1.5 AW6063T66 0.250 0.0 S 

63 24 27 RAL20x1.5 AW6063T66 0.250 0.0 S 

64 15 17 RAL20x1.5 AW6063T66 0.451 0.0 Z 

65 17 25 RAL20x1.5 AW6063T66 0.451 0.0 Z 

66 25 20 RAL20x1.5 AW6063T66 0.451 0.0 Z 

67 20 27 RAL20x1.5 AW6063T66 0.451 0.0 Z 

68 9 18 RAL20x1.5 AW6063T66 0.451 0.0 Z 

69 18 19 RAL20x1.5 AW6063T66 0.451 0.0 Z 

70 19 23 RAL20x1.5 AW6063T66 0.451 0.0 Z 

71 23 21 RAL20x1.5 AW6063T66 0.451 0.0 Z 

72 12 16 RAL20x1.5 AW6063T66 0.451 -0.0 Z 

73 16 22 RAL20x1.5 AW6063T66 0.451 -0.0 Z 

74 22 26 RAL20x1.5 AW6063T66 0.451 -0.0 Z 

75 26 24 RAL20x1.5 AW6063T66 0.451 -0.0 Z 

76 28 29 RAL20x1.5 AW6063T66 0.250 0.0 S 

77 29 30 RAL20x1.5 AW6063T66 0.250 0.0 S 

78 30 28 RAL20x1.5 AW6063T66 0.250 0.0 S 

79 21 29 RAL35x1.5 AW6063T66 0.375 0.0 K 

80 29 31 RAL35x1.5 AW6063T66 0.375 0.0 K 

81 31 32 RAL35x1.5 AW6063T66 0.375 0.0 K 

82 32 33 RAL35x1.5 AW6063T66 0.375 0.0 K 

83 24 30 RAL35x1.5 AW6063T66 0.375 0.0 K 

84 30 34 RAL35x1.5 AW6063T66 0.375 0.0 K 

85 34 35 RAL35x1.5 AW6063T66 0.375 0.0 K 

86 35 36 RAL35x1.5 AW6063T66 0.375 0.0 K 

87 27 28 RAL35x1.5 AW6063T66 0.375 0.0 K 

88 28 37 RAL35x1.5 AW6063T66 0.375 0.0 K 

89 37 38 RAL35x1.5 AW6063T66 0.375 0.0 K 

90 38 39 RAL35x1.5 AW6063T66 0.375 0.0 K 

91 37 31 RAL20x1.5 AW6063T66 0.250 0.0 S 

92 31 34 RAL20x1.5 AW6063T66 0.250 0.0 S 

93 34 37 RAL20x1.5 AW6063T66 0.250 0.0 S 

94 38 32 RAL20x1.5 AW6063T66 0.250 0.0 S 

95 32 35 RAL20x1.5 AW6063T66 0.250 0.0 S 

96 35 38 RAL20x1.5 AW6063T66 0.250 0.0 S 

97 39 33 RAL20x1.5 AW6063T66 0.250 0.0 S 

98 33 36 RAL20x1.5 AW6063T66 0.250 0.0 S 
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Bar Node 1 Node 2 Section Material Length (m) Gamma (Deg) Type 

99 36 39 RAL20x1.5 AW6063T66 0.250 0.0 S 

100 27 29 RAL20x1.5 AW6063T66 0.451 0.0 Z 

101 29 37 RAL20x1.5 AW6063T66 0.451 0.0 Z 

102 37 32 RAL20x1.5 AW6063T66 0.451 0.0 Z 

103 32 39 RAL20x1.5 AW6063T66 0.451 0.0 Z 

104 21 30 RAL20x1.5 AW6063T66 0.451 0.0 Z 

105 30 31 RAL20x1.5 AW6063T66 0.451 0.0 Z 

106 31 35 RAL20x1.5 AW6063T66 0.451 0.0 Z 

107 35 33 RAL20x1.5 AW6063T66 0.451 0.0 Z 

108 24 28 RAL20x1.5 AW6063T66 0.451 -0.0 Z 

109 28 34 RAL20x1.5 AW6063T66 0.451 -0.0 Z 

110 34 38 RAL20x1.5 AW6063T66 0.451 -0.0 Z 

111 38 36 RAL20x1.5 AW6063T66 0.451 -0.0 Z 

 

Data - Sections 
Section name Bars List AX (cm2) AY (cm2) 

RAL20x1.5 1to6 19to42 55to78 91to111 0.87 0.44 

RAL35x1.5 7to18 43to54 79to90 1.58 0.79 

 

Section name AZ (cm2) IX (cm4) IY (cm4) IZ (cm4) 

RAL20x1.5 0.44 0.75 0.38 0.38 

RAL35x1.5 0.79 4.44 2.22 2.22 

 

Load - Cases 
Case Label Case name Nature Analysis type 

1 C1 Self-weight self-weight Static linear 

2 MOD2 Modal   Modal 

3 W1 Wind N wind Static linear 

4 W11 Wind T wind Static linear 

5 W111 Wind D wind Static linear 

6 W1111 Equipment N wind Static linear 

7 W11111 Equipment T wind Static linear 

8 W111111 Equipment D wind Static linear 

9   ULS WIND N wind 
Linear 

combination 

10   ULS WIND T wind 
Linear 

combination 

11   ULS WIND D wind 
Linear 

combination 

12   SLS WIND N wind 
Linear 

combination 

13   SLS WIND T wind 
Linear 

combination 

14   SLS WIND D wind 
Linear 

combination 
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Load - Values 

 

Case Load type List Load value 

1 self-weight 1to111 PZ Minus Coordinate=1.00 

3 nodal force 
2to5 7to9 13to17 19to21    

25to29 31to33 37to39 
FY=0.02(kN) 

4 nodal force 
1 2 4 6 10to16 18 22to28 

30 34to39 
FX=0.02(kN) 

5 nodal force 
1 6 10to12 18 22to24 30    

34to36 
FY=-0.03(kN) 

6 nodal force 33 39 FY=0.26(kN) 

7 nodal force 36 39 FX=0.26(kN) 

8 nodal force 36 FY=-0.53(kN) 

 

Manual combinations 
Combination Name Analysis type Combination type 

9 (K) ULS WIND N Linear combination ULS 

10 (K) ULS WIND T Linear combination ULS 

11 (K) ULS WIND D Linear combination ULS 

12 (K) SLS WIND N Linear combination SLS 

13 (K) SLS WIND T Linear combination SLS 

14 (K) SLS WIND D Linear combination SLS 

 

Combination Case nature Definition 

9 (K) wind 1*1.10+(3+6)*1.50 

10 (K) wind 1*1.10+(4+7)*1.50 

11 (K) wind 1*1.10+(5+8)*1.50 

12 (K) wind (1+3+6)*1.00 

13 (K) wind (1+4+7)*1.00 

14 (K) wind (1+5+8)*1.00 

 

Eigenvalues 

Case/Form Eigenvalue Frequency (Hz) 
Period 
(sec) 

Precision 
Pulsation 

(1/sec) 

2/ 1 115.71 1.71 0.58 0.00 10.76 

2/ 2 115.71 1.71 0.58 0.00 10.76 

2/ 3 2028.50 7.17 0.14 0.00 45.04 

2/ 4 59550.98 38.84 0.03 0.00 244.03 

2/ 5 59550.98 38.84 0.03 0.00 244.03 

2/ 6 75486.68 43.73 0.02 0.00 274.75 

2/ 7 174967.45 66.57 0.02 0.00 418.29 

2/ 8 394496.14 99.96 0.01 0.00 628.09 

2/ 9 394496.16 99.96 0.01 0.00 628.09 

2/ 10 665787.10 129.86 0.01 0.00 815.96 
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Deflections - SLS 
  UX (cm) UY (cm) UZ (cm) U (cm) 

          

MAX 5.9 5.8 0.3 5.9 

Node 36 39 36 36 

Case 13 (K) 12 (K) 14 (K) 13 (K) 

          

MIN -0.0 -5.7 -0.3 0.0 

Node 6 36 36 1 

Case 12 (K) 14 (K) 12 (K) 12 (K) 
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Reactions (kN); Cases: 9 (ULS WIND N) 

 

 
 

Reactions (kN); Cases: 10 (ULS WIND T) 
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Reactions (kN); Cases: 11 (ULS WIND D) 

 

 
 

Bars ratio 
  

Bar 
 

 
Section 

 

 
Material 

 

 
Lay 

 

 
Laz 

 

 
Ratio 

 

 
Case 

 
 11  K_11 RAL35x1.5 AW6063T66 31.63 31.63 0.99 9 ULS WIND N 
 12  K_12 RAL35x1.5 AW6063T66 31.63 31.63 0.88 9 ULS WIND N 
 7  K_7 RAL35x1.5 AW6063T66 31.63 31.63 0.85 10 ULS WIND T 

 15  K_15 RAL35x1.5 AW6063T66 31.63 31.63 0.79 10 ULS WIND T 
 13  K_13 RAL35x1.5 AW6063T66 31.63 31.63 0.78 9 ULS WIND N 
 8  K_8 RAL35x1.5 AW6063T66 31.63 31.63 0.76 10 ULS WIND T 

 16  K_16 RAL35x1.5 AW6063T66 31.63 31.63 0.71 10 ULS WIND T 
 14  K_14 RAL35x1.5 AW6063T66 31.63 31.63 0.68 9 ULS WIND N 
 9  K_9 RAL35x1.5 AW6063T66 31.63 31.63 0.68 10 ULS WIND T 

 17  K_17 RAL35x1.5 AW6063T66 31.63 31.63 0.63 10 ULS WIND T 
 10  K_10 RAL35x1.5 AW6063T66 31.63 31.63 0.59 10 ULS WIND T 
 47  K_47 RAL35x1.5 AW6063T66 31.63 31.63 0.59 9 ULS WIND N 
 18  K_18 RAL35x1.5 AW6063T66 31.63 31.63 0.55 10 ULS WIND T 
 43  K_43 RAL35x1.5 AW6063T66 31.63 31.63 0.51 10 ULS WIND T 
 48  K_48 RAL35x1.5 AW6063T66 31.63 31.63 0.50 9 ULS WIND N 
 51  K_51 RAL35x1.5 AW6063T66 31.63 31.63 0.47 10 ULS WIND T 
 44  K_44 RAL35x1.5 AW6063T66 31.63 31.63 0.43 10 ULS WIND T 
 49  K_49 RAL35x1.5 AW6063T66 31.63 31.63 0.41 9 ULS WIND N 
 52  K_52 RAL35x1.5 AW6063T66 31.63 31.63 0.40 10 ULS WIND T 
 45  K_45 RAL35x1.5 AW6063T66 31.63 31.63 0.36 10 ULS WIND T 
 53  K_53 RAL35x1.5 AW6063T66 31.63 31.63 0.33 10 ULS WIND T 
 50  K_50 RAL35x1.5 AW6063T66 31.63 31.63 0.33 9 ULS WIND N 
 46  K_46 RAL35x1.5 AW6063T66 31.63 31.63 0.28 10 ULS WIND T 
 54  K_54 RAL35x1.5 AW6063T66 31.63 31.63 0.26 10 ULS WIND T 



Autodesk Robot Structural Analysis Professional 2015    
Author:  M. Sc. Eng. Piotr A. Kopczynski  File: M250-4.5.rtd 
Address:  77-100 Bytów, ul. Chrobrego 14A  Project: M250-4.5 

 

Date: 28/06/15 Page: 14 

 83  K_83 RAL35x1.5 AW6063T66 31.63 31.63 0.25 9 ULS WIND N 
 79  K_79 RAL35x1.5 AW6063T66 31.63 31.63 0.21 10 ULS WIND T 
 87  K_87 RAL35x1.5 AW6063T66 31.63 31.63 0.20 10 ULS WIND T 
 36  Z_36 RAL20x1.5 AW6063T66 68.68 68.68 0.19 9 ULS WIND N 
 32  Z_32 RAL20x1.5 AW6063T66 68.68 68.68 0.19 11 ULS WIND D 
 33  Z_33 RAL20x1.5 AW6063T66 68.68 68.68 0.18 9 ULS WIND N 
 37  Z_37 RAL20x1.5 AW6063T66 68.68 68.68 0.18 11 ULS WIND D 
 38  Z_38 RAL20x1.5 AW6063T66 68.68 68.68 0.18 9 ULS WIND N 
 34  Z_34 RAL20x1.5 AW6063T66 68.68 68.68 0.17 11 ULS WIND D 
 84  K_84 RAL35x1.5 AW6063T66 31.63 31.63 0.17 9 ULS WIND N 
 35  Z_35 RAL20x1.5 AW6063T66 68.68 68.68 0.17 9 ULS WIND N 
 39  Z_39 RAL20x1.5 AW6063T66 68.68 68.68 0.17 11 ULS WIND D 
 72  Z_72 RAL20x1.5 AW6063T66 68.68 68.68 0.16 9 ULS WIND N 
 68  Z_68 RAL20x1.5 AW6063T66 68.68 68.68 0.16 11 ULS WIND D 
 29  Z_29 RAL20x1.5 AW6063T66 68.68 68.68 0.16 10 ULS WIND T 
 69  Z_69 RAL20x1.5 AW6063T66 68.68 68.68 0.16 9 ULS WIND N 
 73  Z_73 RAL20x1.5 AW6063T66 68.68 68.68 0.16 11 ULS WIND D 
 74  Z_74 RAL20x1.5 AW6063T66 68.68 68.68 0.15 9 ULS WIND N 
 80  K_80 RAL35x1.5 AW6063T66 31.63 31.63 0.15 10 ULS WIND T 
 70  Z_70 RAL20x1.5 AW6063T66 68.68 68.68 0.15 11 ULS WIND D 
 31  Z_31 RAL20x1.5 AW6063T66 68.68 68.68 0.15 10 ULS WIND T 
 71  Z_71 RAL20x1.5 AW6063T66 68.68 68.68 0.14 9 ULS WIND N 
 75  Z_75 RAL20x1.5 AW6063T66 68.68 68.68 0.14 11 ULS WIND D 
 88  K_88 RAL35x1.5 AW6063T66 31.63 31.63 0.14 10 ULS WIND T 

 108  Z_108 RAL20x1.5 AW6063T66 68.68 68.68 0.14 9 ULS WIND N 
 104  Z_104 RAL20x1.5 AW6063T66 68.68 68.68 0.14 11 ULS WIND D 

 65  Z_65 RAL20x1.5 AW6063T66 68.68 68.68 0.14 10 ULS WIND T 
 105  Z_105 RAL20x1.5 AW6063T66 68.68 68.68 0.13 9 ULS WIND N 
 109  Z_109 RAL20x1.5 AW6063T66 68.68 68.68 0.13 11 ULS WIND D 

 67  Z_67 RAL20x1.5 AW6063T66 68.68 68.68 0.12 10 ULS WIND T 
 110  Z_110 RAL20x1.5 AW6063T66 68.68 68.68 0.12 9 ULS WIND N 
 106  Z_106 RAL20x1.5 AW6063T66 68.68 68.68 0.12 11 ULS WIND D 
 107  Z_107 RAL20x1.5 AW6063T66 68.68 68.68 0.12 9 ULS WIND N 
 111  Z_111 RAL20x1.5 AW6063T66 68.68 68.68 0.12 11 ULS WIND D 
 101  Z_101 RAL20x1.5 AW6063T66 68.68 68.68 0.11 10 ULS WIND T 
 103  Z_103 RAL20x1.5 AW6063T66 68.68 68.68 0.10 10 ULS WIND T 
 85  K_85 RAL35x1.5 AW6063T66 31.63 31.63 0.10 9 ULS WIND N 
 28  Z_28 RAL20x1.5 AW6063T66 68.68 68.68 0.09 10 ULS WIND T 
 30  Z_30 RAL20x1.5 AW6063T66 68.68 68.68 0.09 10 ULS WIND T 
 81  K_81 RAL35x1.5 AW6063T66 31.63 31.63 0.09 10 ULS WIND T 
 64  Z_64 RAL20x1.5 AW6063T66 68.68 68.68 0.08 10 ULS WIND T 
 89  K_89 RAL35x1.5 AW6063T66 31.63 31.63 0.08 10 ULS WIND T 
 66  Z_66 RAL20x1.5 AW6063T66 68.68 68.68 0.07 10 ULS WIND T 

 100  Z_100 RAL20x1.5 AW6063T66 68.68 68.68 0.07 10 ULS WIND T 
 102  Z_102 RAL20x1.5 AW6063T66 68.68 68.68 0.06 10 ULS WIND T 

 99  S_99 RAL20x1.5 AW6063T66 38.10 38.10 0.04 9 ULS WIND N 
 98  S_98 RAL20x1.5 AW6063T66 38.10 38.10 0.04 11 ULS WIND D 
 86  K_86 RAL35x1.5 AW6063T66 31.63 31.63 0.03 9 ULS WIND N 
 82  K_82 RAL35x1.5 AW6063T66 31.63 31.63 0.03 11 ULS WIND D 
 90  K_90 RAL35x1.5 AW6063T66 31.63 31.63 0.03 10 ULS WIND T 
 97  S_97 RAL20x1.5 AW6063T66 38.10 38.10 0.02 9 ULS WIND N 
 59  S_59 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 41  S_41 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 63  S_63 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 23  S_23 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 27  S_27 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 21  S_21 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 

 5  S_5 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 77  S_77 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 57  S_57 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 



Autodesk Robot Structural Analysis Professional 2015    
Author:  M. Sc. Eng. Piotr A. Kopczynski  File: M250-4.5.rtd 
Address:  77-100 Bytów, ul. Chrobrego 14A  Project: M250-4.5 

 

Date: 28/06/15 Page: 15 

 95  S_95 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 93  S_93 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 60  S_60 RAL20x1.5 AW6063T66 38.10 38.10 0.00 11 ULS WIND D 
 24  S_24 RAL20x1.5 AW6063T66 38.10 38.10 0.00 11 ULS WIND D 
 42  S_42 RAL20x1.5 AW6063T66 38.10 38.10 0.00 11 ULS WIND D 

 6  S_6 RAL20x1.5 AW6063T66 38.10 38.10 0.00 11 ULS WIND D 
 20  S_20 RAL20x1.5 AW6063T66 38.10 38.10 0.00 11 ULS WIND D 
 26  S_26 RAL20x1.5 AW6063T66 38.10 38.10 0.00 11 ULS WIND D 
 96  S_96 RAL20x1.5 AW6063T66 38.10 38.10 0.00 11 ULS WIND D 
 92  S_92 RAL20x1.5 AW6063T66 38.10 38.10 0.00 11 ULS WIND D 
 56  S_56 RAL20x1.5 AW6063T66 38.10 38.10 0.00 11 ULS WIND D 
 78  S_78 RAL20x1.5 AW6063T66 38.10 38.10 0.00 11 ULS WIND D 
 62  S_62 RAL20x1.5 AW6063T66 38.10 38.10 0.00 11 ULS WIND D 
 58  S_58 RAL20x1.5 AW6063T66 38.10 38.10 0.00 10 ULS WIND T 
 76  S_76 RAL20x1.5 AW6063T66 38.10 38.10 0.00 10 ULS WIND T 
 22  S_22 RAL20x1.5 AW6063T66 38.10 38.10 0.00 10 ULS WIND T 
 40  S_40 RAL20x1.5 AW6063T66 38.10 38.10 0.00 10 ULS WIND T 

 4  S_4 RAL20x1.5 AW6063T66 38.10 38.10 0.00 10 ULS WIND T 
 94  S_94 RAL20x1.5 AW6063T66 38.10 38.10 0.00 10 ULS WIND T 
 19  S_19 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 91  S_91 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 25  S_25 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 55  S_55 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 
 61  S_61 RAL20x1.5 AW6063T66 38.10 38.10 0.00 9 ULS WIND N 

 1  S_1 RAL20x1.5 AW6063T66 38.10 38.10 0.00 1 Self-weight 
 3  S_3 RAL20x1.5 AW6063T66 38.10 38.10 0.00 1 Self-weight 
 2  S_2 RAL20x1.5 AW6063T66 38.10 38.10 0.00 1 Self-weight 
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Foundation checking: 

It is assumed foundation built on depth -0.6 m below ground level. Was assumed massive concrete 

foundation measuring 100 x 100 x 60 cm. 

ap 1000mm:=  tp 600 mm:=  

γ bet 24
kN

m
3

:=  - reinforced concrete unit weight 

Vf ap
2

tp⋅ 0.6 m
3=:=  

GF Vf γ bet⋅ 14.4 kN⋅=:=  

Static moment of foundation: Overturning moment of foundation: 

MU GF( )
ap

2
⋅ 7.2 kNm⋅=:=  

MW 4.982 kNm⋅=  

The load capacity condition to turn: 

1.1 MW⋅

0.9 0.9⋅ MU⋅
0.94=  - true 

Checking the stress in the soil: 

Apł ap
2:=  Wpł

ap
3

6
0.167m

3=:=  

σc

GF

Apł
0.014 MPa⋅=:=  σg

MW

Wpł
0.03 MPa⋅=:=  

σg σc+ 0.04429 MPa⋅=  σc σg− 0.01549− MPa⋅=  

u
σg σc+

u

σc σg−( )−

ap u−
solve 740.87625311692339502 mm⋅→:=  

u 0.741m=  - part of foundation under which is a compression 

ap u− 0.259m=  - part of foundation under which is a tension 

ap u−

ap
0.259=  < 

1

3
 

- the foundation is in tension less than 1/3 of its width. 
Developed: 

M. Sc. Eng. Piotr A. Kopczyński 

Warszawa, Bytów, 28 June 2015 r. 
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