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Manoeuvre envelope 

   

point n v CLlet q 

 [1] [km/h] [1] [Pa] 

  0 66.779 0.000 210.756 
vs 1 66.779 1.722 210.756 
  1.5 81.787 1.722 316.131 
  2 94.439 1.722 421.508 
  2.5 105.586 1.722 526.885 
  3 115.664 1.722 632.262 
  3.5 124.931 1.722 737.639 
A 3.8 130.175 1.722 800.865 
D 3.8 210.000 0.662 2084.201 
  0 210.000 0.000 2084.201 
E -1.5 210.000 -0.261 2084.201 
G -1.5 119.991 -0.800 680.450 
  -1.4 115.922 -0.800 635.087 
  -1.3 111.705 -0.800 589.724 
  -1.2 107.323 -0.800 544.360 
  -1.1 102.754 -0.800 498.997 
  -1 97.972 -0.800 453.634 
  0 97.972 0.000 453.634 
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Gust envelope    

point n v CLlet q 

 [1] [km/h] [1] [Pa] 

C 1.000 0.000 - - 
u=15.24 4.695 150.000 1.602 1063.368 

  1.000 0.000 - - 
u=7.62 3.587 210.000 0.625 2084.201 

  1.000 0.000 - - 
u=-7.62 -1.587 210.000 -0.276 2084.201 

  1.000 0.000 - - 
u=-15.24 -2.695 150.000 -0.920 1063.368 
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Manoeuvre envelope 

   

point n v CLlet q 

 [1] [km/h] [1] [Pa] 

  0 72 0.000 245.503 
vs 1 72 1.708 245.503 
  1.5 88 1.708 368.251 
  2 102 1.708 491.001 
  2.5 114 1.708 613.751 
  3 125 1.708 736.501 
  3.5 135 1.708 859.251 
A 3.8 140 1.708 932.902 
D 3.8 221 0.689 2311.740 
  0 221 0.000 2311.740 
F -1.5 177 -0.425 1479.514 
G -1.5 129 -0.800 786.298 
  -1.4 125 -0.800 733.878 
  -1.3 120 -0.800 681.458 
  -1.2 115 -0.800 629.039 
  -1.1 110 -0.800 576.619 
  -1 105 -0.800 524.199 
  0 105 0.000 524.199 

     
 
 
 
Gust envelope 

   

point n v CLlet q 

 [1] [km/h] [1] [Pa] 

C 1.000 0 - - 
u=15.24 4.953 177 1.404 1479.514 

  1.000 0 - - 
u=7.62 3.470 221 0.630 2311.740 

  1.000 0 - - 
u=-7.62 -1.470 221 -0.267 2311.740 

  1.000 0 - - 
u=-15.24 -2.953 177 -0.837 1479.514 
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 	 ��� � ��
 � � �

�
� � � � " #�
�

v dddd    DdDdDdDd    Pvyv DaDaDaDa    DDDDclvop    DDDDPman    Pman JAR-VLA 
423 (c) [km/h] [°] [°] [N] [°] [-] [N] [N] 

Va 143.2852 -20.00 -20.00 -405.562 -9.47015 -0.55371 -653.037 -1058.6 
Va 143.2852 14.00 14.00 -405.562 7.481418 0.437428 515.899 110.3371 
Vd 252 -6.67 -6.67 -1305.44 -4.05864 -0.2373 -865.684 -2171.12 
Vd 252 4.67 4.67 -1305.44 2.935746 0.171649 626.1781 -679.26 

�
� � � � " #�
�

v dddd    DdDdDdDd    Pvyv DaDaDaDa    DDDDclvop    DDDDPman    Pman JAR-VLA 
423 (c) [km/h] [°] [°] [N] [°] [-] [N] [N] 

Va 139.9344 -20.00 -20.00 -501.05 -9.47015 -0.55371 -622.851 -1123.9 
Va 139.9344 14.00 14.00 -501.05 7.481418 0.437428 492.0524 -8.99756 
Vd 221.1663 -6.67 -6.67 -1195.79 -4.05864 -0.2373 -666.801 -1862.59 
Vd 221.1663 4.67 4.67 -1195.79 2.935746 0.171649 482.3194 -713.473 
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�
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�

v Ude Pvyv DDDDPpor    Ppor JAR-VLA 
425 (d) [km/h] [m/s] [N] [N] [N] 

Vc 175 15 -616.941 786.2069 169.2657 
Vc 175 -15 -616.941 -786.207 -1403.15 
Vd 252 7.5 -1305.44 566.0689 -739.369 
Vd 252 -7.5 -1305.44 -566.069 -1871.51 

�
� � � � " #�
�

v Ude Pvyv DDDDPpor    Ppor JAR-VLA 
425 (d) [km/h] [m/s] [N] [N] [N] 

Vc 176.9331 15.24 -776.466 833.0524 56.58599 
Vc 176.9331 -15.24 -776.466 -833.052 -1609.52 
Vd 221.1663 7.62 -1195.79 520.6578 -675.135 
Vd 221.1663 -7.62 -1195.79 -520.658 -1716.45 
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v dddd    DdDdDdDd    DaDaDaDa    DDDDclvop    DDDDPman    Pman JAR-VLA 
441 (a)(1) [km/h] [°] [°] [°] [-] [N] [N] 

Va 143.2852 -30.00 -30.00 -12.5226 -0.43712 -436.225 -436.225 
Va 143.2852 30.00 30.00 12.52262 0.437122 436.2249 436.2249 
Vd 252 -10.00 -10.00 -6.45105 -0.22518 -695.095 -695.095 
Vd 252 10.00 10.00 6.451046 0.225184 695.0947 695.0947 

�
�
� � � � " #�
�

v dddd    DdDdDdDd    DaDaDaDa    DDDDclvop    DDDDPman    Pman JAR-VLA 
441 (a)(1) [km/h] [°] [°] [°] [-] [N] [N] 

Va 139.9344 -30.00 -30.00 -12.5226 -0.43712 -416.061 -416.061 
Va 139.9344 30.00 30.00 12.52262 0.437122 416.0611 416.0611 
Vd 221.1663 -10.00 -10.00 -6.45105 -0.22518 -535.403 -535.403 
Vd 221.1663 10.00 10.00 6.451046 0.225184 535.4031 535.4031 
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� �� �� ��  � � � ���� � �
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v Ude DDDDPpor    Ppor JAR-VLA 
443 (b) [km/h] [m/s] [N] [N] 

Vc 175 15 528.764 528.764 
Vc 175 -15 -528.764 -528.764 
Vd 252 7.5 380.710 380.710 
Vd 252 -7.5 -380.710 -380.710 

�
� � � � " #�
�

v Ude DDDDPpor    Ppor JAR-VLA 
443 (b) [km/h] [m/s] [N] [N] 

Vc 176.9331 15.24 571.713 571.713 
Vc 176.9331 -15.24 -571.713 -571.713 
Vd 221.1663 7.62 357.321 357.321 
Vd 221.1663 -7.62 -357.321 -357.321 
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v ddddvk    hhhh    bbbb    Mr ACJ VLA 
441 [km/h] [°] [-] [-] [Nm] 
Va 143.2852 -30 0.557 -0.219 -207.292 
Va 143.2852 30 0.557 0.219 207.292 
Vd 252 -10 0.771 -0.101 -295.871 
Vd 252 10 0.771 0.101 295.871 

�
� � � � " #�
�

v ddddvk    hhhh    bbbb    Mr ACJ VLA 
441 [km/h] [°] [-] [-] [Nm] 
Va 139.9344 -30 0.557 -0.219 -197.711 
Va 139.9344 30 0.557 0.219 197.711 
Vd 221.1663 -10 0.771 -0.101 -227.898 
Vd 221.1663 10 0.771 0.101 227.898 

�

� �� �� ��  � � � ��

� � � � " #�
�

v Ude Mp ACJ VLA 
443 [km/h] [m/s] [Nm] 
Vc 175 15 522.5391 
Vc 175 -15 -522.5391 
Vd 252 7.5 376.2281 
Vd 252 -7.5 -376.2281 

�
� � � � " #�
�

v Ude Mp ACJ VLA 
443 [km/h] [m/s] [Nm] 
Vc 176.9331 15.24 536.7640 
Vc 176.9331 -15.24 -536.7640 
Vd 221.1663 7.62 335.4775 
Vd 221.1663 -7.62 -335.4775 
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Conditions 
 

 

 
hor izontal 

landing 

 
Landing with 
big angle of 

attac  

hor izontal 
landing with 
declinated 
reactions 

Hor izontal 
landing with 

nose wheel near 
to ground 

Landing with 
big angle of 

attac 

Competent secttion JAR-VLA 
479(a)(1) 

JAR-VLA 
481(a)(1) 

JAR-VLA 
479(a)(2)(i) 

JAR-VLA 
479(a)(2)(ii) 

JAR-VLA 
481(a)(2) a (b) 

Verticat 
component in CG  

nW nW nW nW nW 

Forward 
component of drag 
in CG  

 
KnW 

 
0 

 
KnW 

 
KnW 

 
0 

Side component in 
both directions in 
CG  

 
0 

 
0 

 
0 

 
0 

 
0 

Lifting of 
hydraulic shock-
absorber 

Notice 2 Notice 2 Notice 2 Notice 2 Notice 2 

Lifting of shock 
absorber (spring or 
rubber)  

 
 

100 % 

 
 

100 % 

 
 

100 % 

 
 

100 % 

 
 

100 % 
Propérování 
pneumatiky 

static static static static static 

load  Vr of main 
leg of landing gear     
Dr (both wheel) 

(n-L) W 
 

k n W 
 

(n-L) Wb/d 
 

0 

(n-L) Wb'/d' 
 

k n Wa'/d 

(n-L) W 
 

k n W 

(n-L) W 
 

0 

load Vf of rear 
gear (nose wheel) 

0 
 

0 

(n-L)Wa/d 
 

0 

(n-L) Wb'/d' 
 

k n Wb'/ d' 

0 
 

0 

0 
 

0 
Notices  (1)(3)(4) (4) (1) (1)(3)(4) (3)(4) 

�
Notices 1) K we postulate : K=0,25 pro W=1361 kg or less 
      K=0,33 pro W=2722 kg or more 
   With linear changing  
   2) For all of designs is assumption: max. coeffitient is on shock absorber in lift for 

springing 25-100 %, if it is not proof  other matter and n load must be use for every position of shock absorber, 
which are critical for landing gear parts. 

   3) Unbalanced moments must be balanced with acceptable method.  
 4) L is postulate according  JAR-VLA 725 (b) 

   5) n is oparating coeffitient of load in CG according JAR-VLA 473   
       (d) a (g). 
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Loading case of nose wheel landing gear
mletounu = 520 [kg]

Sk�ídla= 12.16 [m^2] dpneu 0.07 [m]
Vklesací dtlum 0.105 [m]

JAR-VLA 2.308101 [m/s] ef pneu 0.5 []
Vklesv 2.308101 [m/s] ef tlum 0.5 []
H pádová 0.271526 [m] mred 383 [kg]

P�ípad p�edpisu Hlavní podvozek P�í� ový
Levé kolo Pravé kolo

Rx Ry Rz Rx Ry Rz Rx Ry Rz
[N] [N] [N] [N] [N] [N] [N] [N] [N]

JAR-VLA 479 (a) (2) (i) 1963.706 6669.474 0 1963.706 6669.474 0 867.3431 2945.819 0
JAR-VLA 479 (a) (2) (ii) 2831.049 9615.293 2831.049 9615.293 0 0 0 0
JAR-VLA 481 (a) (2) 0 9615.293 0 0 9615.293 0 0 0 0
JAR-VLA 485 0 3392.298 1696.149 0 3392.298 1119.458 0 0 0
JAR-VLA 493 2713.838 3392.298 0 2713.838 3392.298 0 0 0 0
JAR-VLA 499 (a) 0 0 0 0 0 0 2142.145 2677.681 0
JAR-VLA 499 (b) 0 0 0 0 0 0 -1071.07 2677.681 0
JAR-VLA 499 (b) 0 0 0 0 0 0 0 2677.681 1874.377

nyt = 3.769816 f P�ed.k.= 400 [mm]
nyt = 4.439816 [] f  Hlav.k.= 400 [mm]

Geometrie podvozku viz výkres yt= 700 [mm]
a = 1308 [mm] a'= 1147.836 [mm]
b = 398 [mm] b'= 506.9841 [mm]
d = 1706 [mm] d'= 1654.82 [mm] �
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 � � � � � �

loadí � � dimension � stress � �
� � � � � � � � �

M1= 69080[Nmm] W1= 402[mm^3] Sigo1= 171.8408[MPa] 
M2= 30272[Nmm] W2= 460[mm^3] Sigo2= 65.8087[MPa] 
T1= 1570[ N ] Wk= 871[mm^3] Sig Fo= 0[MPa] 
T2= 1338.5[ N ] S= 75.4[mm^2] Tau1= 27.76235[MPa] 
Fo= 0[ N ] k1 smyk= 1.3333[ ] Tau2= 23.66873[MPa] 
Mk= 113532[Nmm] k2 smyk= 1.3333[ ] Taukrut= 130.3467[MPa] 

�           
� Sig red = 381.0351[MPa] K plastic = 1.27[ ] 
� Sig krit = 800[MPa]     
� � � f= 2.099544[ ] f= 2.666421  

�
; 
 
 � � , � � � 	 �
 � � � � � �� ��
 � � � � � � �	 � �	 
 � � � �� 
 � �
 
 � �  �
�
� - �>�) � � . 6� �>�� � � � 9� �%� � �
�
+
 >) 
 >. - 9� �- 8%��
�
; � � � � � 
 ��� 
 
 � � , � � � 	 �
 � � � �  �
Ceck of cross-
section k2 

� � � � � � �

descript
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 �

load � � dimension � stress � �
� � � � � � � � �

M1= 502140[Nmm] W1= 1046[mm^3] Sigo1= 480.0574[MPa] 
M2= 0[Nmm] W2= 1046[mm^3] Sigo2= 0[MPa] 
T1= 1570[ N ] Wk= 2092[mm^3] Sig Fo= 21.83588[MPa] 
T2= 0[ N ] S= 143.8[mm^2] Tau1= 14.55689[MPa] 
Fo= 3140[ N ] k1 smyk= 1.3333[ ] Tau2= 0[MPa] 
Mk= 0[Nmm] k2 smyk= 1.3333[ ] Taukrut= 0[MPa] 

�           
� Sig red = 502.737[MPa] K plastic = 1.27[ ] 
� Sig krit = 600[MPa]     
� � � f= 1.193467[ ] f= 1.515703  
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 JAR-VLA       
With influence 
3x92145 

z HH Moy Moy th td ssssh    ssssd    ssssh    ssssd    

[m] [mm] [Nm] [Nm] [mm] [mm] [MPa] [MPa] [MPa] [MPa] 
5.7500 111.827 254.008 -105.694 0.230 0.230 192.97 192.97 61.61 61.61 
5.6000 115.000 409.849 -171.210 0.361 0.361 191.97 191.97 81.45 81.45 
5.3000 121.592 844.134 -354.285 0.624 0.624 214.97 214.97 120.39 120.39 
5.0000 128.103 1463.761 -616.062 0.887 0.887 247.44 247.44 159.35 159.35 
4.7000 134.260 2283.087 -962.691 1.150 1.150 282.62 282.62 198.13 198.13 
4.4000 140.988 3314.487 -1399.462 1.380 1.323 323.71 337.79 238.84 246.41 
4.1000 147.530 4569.034 -1931.093 1.610 1.495 363.69 391.67 278.77 294.92 
3.8000 154.071 6056.772 -2561.852 1.840 1.668 402.08 443.68 317.47 342.84 
3.5000 160.613 7786.755 -3295.577 1.660 1.840 546.54 493.08 509.66 389.31 
3.3500 163.884 8718.526 -3690.840 1.800 1.260 550.79 786.85 516.34 718.36 
3.2000 164.497 9766.491 -4135.440 2.000 1.600 553.99 692.49 522.61 644.13 

2.9000 165.722 
12003.16

3 -5084.500 2.700 1.900 501.85 713.15 480.47 670.75 

2.6000 166.947 
14501.29

9 -6144.709 3.500 2.100 465.41 775.68 449.96 733.71 

2.3000 168.172 
17264.88

8 -7317.786 4.000 2.600 482.46 742.25 468.40 709.47 

2.0000 169.397 
20297.27

7 -8605.170 4.800 3.100 470.84 729.04 459.34 701.84 

1.7000 170.622 
23601.34

3 -10008.093 5.300 3.300 492.92 791.67 482.00 763.86 

1.4000 171.848 
27179.58

7 -11527.624 6.200 3.900 483.72 768.99 474.52 746.01 

1.1000 173.073 
31034.14

8 -13164.673 6.900 4.800 494.88 711.39 486.41 694.02 

0.8000 174.298 
35166.77

8 -14919.982 8.100 5.900 477.46 655.50 470.49 642.42 

0.5400 175.360 
39578.90

1 

-
16794.150

6 10.200 8.500 430.42 516.51 425.41 509.31 
�
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z U1 U2 U l1 l2 h 	 �1    	 �2    	 � �

[mm] [mm^2] [mm^2] [mm^2] [mm] [mm] [mm] [mm] [mm] [mm] 
6500 170.765 26720.16 26890.92 35.35441 1007.202 26.18106 0.45 0.45 0.6 
6200 5622.978 30117.3 35740.28 224.3046 880.945 80.72993 0.45 0.45 0.6 
5900 14684.94 30268.25 44953.19 405.3062 766.3763 104.2097 0.45 0.45 0.6 
5754 20025.85 29517.92 49543.77 493.153 711.1478 112.2648 0.45 0.45 0.6 
5600 21489.15 31117.87 52607.02 512.3699 732.3553 115.5749 0.45 0.45 0.6 
5300 24484.51 34351.2 58835.72 549.8086 773.6891 122.0329 0.45 0.45 0.6 
5000 27669.47 37731.21 65400.67 587.2473 815.0229 128.4909 0.45 0.45 0.6 
4700 31044.01 41257.88 72301.89 624.686 856.3566 134.9489 0.45 0.45 0.6 
4400 34608.15 44931.52 79539.66 662.1247 897.7868 141.407 0.45 0.45 0.6 
4100 38361.87 48752.22 87114.1 699.5634 939.1871 147.865 0.45 0.45 0.6 
3800 42305.19 52719.93 95025.13 737.002 980.5874 154.323 0.45 0.45 0.6 
3500 46438.1 56834.65 103272.8 774.4407 1021.988 160.7811 0.45 0.45 1.2 
3354 48519.21 58894.84 107414 792.6625 1042.146 163.9291 0.45 0.45 1.2 
3200 48632.51 59581.79 108214.3 792.4831 1047.445 164.5535 0.45 0.45 1.2 
2900 48855.47 60944.01 109799.5 792.1391 1057.802 165.7872 0.45 0.45 1.2 
2600 49072.67 62304.05 111376.7 791.7903 1068.129 167.0055 0.45 0.45 1.2 
2300 49291.06 63689.23 112980.3 791.4463 1078.486 168.2392 0.45 0.45 1.2 
2000 49503.73 65072.08 114575.8 791.0974 1088.813 169.4576 0.45 0.45 1.8 
1700 49717.56 66480.24 116197.8 790.7534 1099.17 170.6913 0.45 0.45 1.8 
1400 49925.71 67885.9 117811.6 790.4046 1109.497 171.9097 0.45 0.45 1.8 
1100 50134.97 69317.02 119452 790.0606 1119.854 173.1433 0.45 0.45 1.8 
800 50338.6 70745.52 121084.1 789.7118 1130.167 174.3617 0.45 0.45 1.8 
500 50543.28 72199.68 122743 789.3678 1140.5 175.5954 0.45 0.45 1.8 
200 48157.25 81015.97 129173.2 759.7516 1388.937 176.5133 0.45 0.45 1.8 
0 46552.87 84538.06 131090.9 739.9985 1561.883 176.6135 0.45 0.45 1.8 

          

z fi1 fi2 fi3 x xe xep    

[mm] [-] [-] [-] [mm] [mm] [-]    
6500 78.56535 2238.226 43.63511 -20.6671 30.66711 0.060727    
6200 498.4547 1957.655 134.5499 -10.218 108.4888 0.185324    
5900 900.6805 1703.058 173.6828 -3.78073 190.3223 0.285812    
5754 1095.896 1580.328 187.1081 -1.04683 230.5468 0.327017    
5600 1138.6 1627.456 192.6248 -0.6401 239.2518 0.329775    
5300 1221.797 1719.309 203.3882 0.15593 256.2057 0.334691    
5000 1304.994 1811.162 214.1515 0.962188 273.1495 0.339105    
4700 1388.191 1903.015 224.9149 1.777448 290.0842 0.343092    
4400 1471.388 1995.082 235.6783 2.606589 307.0051 0.346703    
4100 1554.585 2087.082 246.4417 3.440284 323.9214 0.349996    
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3800 1637.782 2179.083 257.2051 4.279856 340.8318 0.353011    
3500 1720.979 2271.084 133.9842 2.870781 359.9909 0.358022    
3354 1761.472 2315.88 136.6076 3.099793 368.4002 0.359415    
3200 1761.074 2327.656 137.1279 2.958541 368.3526 0.357937    
2900 1760.309 2350.671 138.156 2.67852 368.2647 0.355057    
2600 1759.534 2373.62 139.1713 2.403983 368.1713 0.35225    
2300 1758.769 2396.636 140.1994 2.125329 368.0821 0.349456    
2000 1757.994 2419.584 94.14311 1.286902 368.5526 0.347265    
1700 1757.23 2442.6 94.82849 1.094193 368.3774 0.344471    
1400 1756.455 2465.549 95.50536 0.905007 368.1987 0.341747    
1100 1755.69 2488.564 96.19074 0.712817 368.023 0.339035    
800 1754.915 2511.483 96.86762 0.523705 367.8442 0.336392    
500 1754.151 2534.444 97.553 0.331219 367.6688 0.333759    
200 1688.337 3086.526 98.06293 2.319588 350.6804 0.316042    
0 1644.441 3470.851 98.11859 4.036851 338.9631 0.304003    
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 max     

z qk1 qk2 qk3 qy q stojina 

[m] [N/mm] [mm^2] [N/mm] [N/mm] [N/mm] 
6.500 0.00 0.00 0.00 0.00 0.00 
6.200 0.43 0.54 0.11 1.78 1.79 
5.900 0.87 0.93 0.06 3.98 4.01 
5.754 1.06 1.07 0.02 5.18 5.19 
5.600 1.24 1.26 0.01 6.64 6.65 
5.300 1.59 1.59 0.00 9.52 9.52 
5.000 1.89 1.87 0.03 12.39 12.38 
4.700 2.17 2.11 0.06 15.19 15.17 
4.400 2.41 2.33 0.09 17.92 17.90 
4.100 2.63 2.52 0.12 20.57 20.54 
3.800 2.82 2.68 0.16 23.14 23.10 
3.500 3.01 2.82 0.22 25.61 25.57 
3.354 3.09 2.88 0.24 26.79 26.74 
3.200 3.26 3.05 0.24 28.45 28.41 
2.900 3.59 3.38 0.24 31.72 31.67 
2.600 3.90 3.70 0.24 34.99 34.95 
2.300 4.20 4.01 0.23 38.27 38.23 
2.000 4.50 4.31 0.22 41.54 41.50 
1.700 4.78 4.61 0.20 44.79 44.76 
1.400 5.07 4.93 0.18 48.03 48.01 
1.100 5.36 5.24 0.15 51.25 51.23 

0.8000 5.65 5.55 0.11 54.45 54.43 
0.5000 5.94 5.88 0.08 57.61 57.60 
0.2000 6.29 5.83 0.57 60.86 60.79 
0.0000 6.73 5.86 1.06 63.21 63.08 
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 min     

z qk1 qk2 qk3 qy q stojina 

[m] [N/mm] [mm^2] [N/mm] [N/mm] [N/mm] 
6.500 0.00 0.00 0.00 0.00 0.00 
6.200 -0.41 -0.52 -0.10 -0.76 -0.87 
5.900 -0.87 -0.93 -0.06 -2.16 -2.22 
5.754 -1.06 -1.08 -0.02 -2.81 -2.82 
5.600 -1.26 -1.28 -0.01 -3.60 -3.61 
5.300 -1.64 -1.64 0.00 -5.17 -5.16 
5.000 -1.99 -1.97 -0.03 -6.72 -6.69 
4.700 -2.32 -2.26 -0.05 -8.24 -8.19 
4.400 -2.62 -2.53 -0.08 -9.72 -9.64 
4.100 -2.90 -2.78 -0.11 -11.16 -11.05 
3.800 -3.16 -3.00 -0.14 -12.55 -12.41 
3.500 -3.43 -3.21 -0.19 -13.90 -13.69 
3.354 -3.54 -3.30 -0.21 -14.53 -14.31 
3.200 -3.76 -3.52 -0.21 -15.44 -15.22 
2.900 -4.18 -3.94 -0.21 -17.21 -16.99 
2.600 -4.60 -4.36 -0.20 -18.99 -18.77 
2.300 -5.01 -4.78 -0.19 -20.76 -20.56 
2.000 -5.41 -5.19 -0.19 -22.54 -22.34 
1.700 -5.80 -5.60 -0.17 -24.31 -24.12 
1.400 -6.19 -6.01 -0.15 -26.06 -25.90 
1.100 -6.56 -6.42 -0.12 -27.81 -27.68 

0.8000 -6.93 -6.82 -0.09 -29.54 -29.44 
0.5000 -7.29 -7.22 -0.06 -31.26 -31.19 
0.2000 -7.70 -7.13 -0.46 -33.03 -32.52 
0.0000 -8.23 -7.16 -0.87 -34.30 -33.35 
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  max        

z t1 t2 ts t 1t 1t 1t 1    t 2t 2t 2t 2    tttt s    f1 f2 fs 

[m] [mm] [mm] [mm] [mm] [mm] [mm] [] [] [] 
6.5000 0.45 0.45 0.6 0.00 0.00 0.00       
6.2000 0.45 0.45 0.6 0.96 1.20 2.99 68.81 54.91 22.10 
5.9000 0.45 0.45 0.6 1.94 2.08 6.68 33.97 31.79 9.88 
5.7540 0.45 0.45 0.6 2.35 2.39 8.64 28.12 27.65 7.64 
5.6000 0.45 0.45 0.6 2.77 2.79 11.08 23.86 23.62 5.96 
5.3000 0.45 0.45 0.6 3.53 3.52 15.87 18.68 18.73 4.16 
5.0000 0.45 0.45 0.6 4.21 4.15 20.63 15.67 15.89 3.20 
4.7000 0.45 0.45 0.6 4.81 4.70 25.29 13.71 14.05 2.61 
4.4000 0.45 0.45 0.6 5.35 5.17 29.83 12.33 12.76 2.21 
4.1000 0.45 0.45 0.6 5.84 5.59 34.23 11.31 11.81 1.93 
3.8000 0.45 0.45 1.2 6.27 5.96 19.25 10.52 11.08 3.43 
3.5000 0.45 0.45 1.2 6.70 6.27 21.31 9.86 10.53 3.10 
3.3540 0.45 0.45 1.2 6.87 6.41 22.28 9.60 10.30 2.96 
3.2000 0.45 0.45 1.2 7.25 6.78 23.67 9.10 9.73 2.79 
2.9000 0.45 0.45 1.2 7.97 7.51 26.39 8.28 8.79 2.50 
2.6000 0.45 0.45 1.2 8.67 8.22 29.13 7.61 8.03 2.27 
2.3000 0.45 0.45 1.2 9.34 8.91 31.86 7.07 7.41 2.07 
2.0000 0.45 0.45 1.8 10.00 9.58 23.06 6.60 6.89 2.86 
1.7000 0.45 0.45 1.8 10.62 10.25 24.87 6.21 6.44 2.65 
1.4000 0.45 0.45 1.8 11.28 10.95 26.67 5.85 6.03 2.47 
1.1000 0.45 0.45 1.8 11.92 11.65 28.46 5.54 5.67 2.32 
0.8000 0.45 0.45 1.8 12.55 12.34 30.24 5.26 5.35 2.18 

0.5000 1.05 1.05 1.8 5.66 5.60 32.00 11.66 11.79 2.06 
      fmin 5.26 5.35 1.93 
�
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  min        

z t1 t2 ts t 1t 1t 1t 1    t 2t 2t 2t 2    tttt s    f1 f2 fs 

[m] [mm] [mm] [mm] [mm] [mm] [mm] [] [] [] 
6.5000 0.45 0.45 0.6 0.00 0.00 0.00       
6.2000 0.45 0.45 0.6 -0.92 -1.15 -1.45 72.01 57.47 45.67 
5.9000 0.45 0.45 0.6 -1.92 -2.06 -3.69 34.29 32.09 17.86 
5.7540 0.45 0.45 0.6 -2.36 -2.40 -4.71 28.02 27.55 14.02 
5.6000 0.45 0.45 0.6 -2.81 -2.83 -6.02 23.52 23.29 10.96 
5.3000 0.45 0.45 0.6 -3.65 -3.64 -8.60 18.07 18.11 7.67 
5.0000 0.45 0.45 0.6 -4.43 -4.37 -11.15 14.90 15.10 5.92 
4.7000 0.45 0.45 0.6 -5.15 -5.02 -13.65 12.82 13.14 4.84 
4.4000 0.45 0.45 0.6 -5.81 -5.62 -16.07 11.35 11.74 4.11 
4.1000 0.45 0.45 0.6 -6.44 -6.17 -18.41 10.25 10.70 3.59 
3.8000 0.45 0.45 1.2 -7.03 -6.67 -10.34 9.39 9.89 6.38 
3.5000 0.45 0.45 1.2 -7.61 -7.12 -11.41 8.67 9.26 5.78 
3.3540 0.45 0.45 1.2 -7.87 -7.33 -11.93 8.39 9.00 5.53 
3.2000 0.45 0.45 1.2 -8.35 -7.81 -12.68 7.90 8.45 5.21 
2.9000 0.45 0.45 1.2 -9.30 -8.76 -14.16 7.10 7.54 4.66 
2.6000 0.45 0.45 1.2 -10.22 -9.69 -15.64 6.46 6.81 4.22 
2.3000 0.45 0.45 1.2 -11.13 -10.62 -17.13 5.93 6.22 3.85 
2.0000 0.45 0.45 1.8 -12.03 -11.53 -12.41 5.49 5.72 5.32 
1.7000 0.45 0.45 1.8 -12.90 -12.45 -13.40 5.12 5.30 4.92 
1.4000 0.45 0.45 1.8 -13.75 -13.36 -14.39 4.80 4.94 4.59 
1.1000 0.45 0.45 1.8 -14.58 -14.26 -15.38 4.53 4.63 4.29 
0.8000 0.45 0.45 1.8 -15.40 -15.15 -16.36 4.28 4.36 4.04 
0.5000 1.05 1.05 1.8 -6.95 -6.87 -17.33 9.50 9.60 3.81 

      fmin 4.28 4.36 3.59 
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