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     GAIN CONNECTION     502 
 
     POSITIVE GAIN MARGIN (db)    1.3219E+01;     CROSSOVER FREQUENCY (rad/s) 1.3794E+02 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     SISO POSITIVE PHASE MARGIN IS INFINITY 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
     DENSITY =  4.5872E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     456 
 
     POSITIVE GAIN MARGIN (db)    7.1612E+00;     CROSSOVER FREQUENCY (rad/s) 5.4927E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.7655E+01;     CROSSOVER FREQUENCY (rad/s) 9.9880E+00 
     NEGATIVE PHASE MARGIN (deg) -1.6578E+02;     CROSSOVER FREQUENCY (rad/s) 1.3907E+02 
 
     DENSITY =  5.5046E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     602 
 
     POSITIVE GAIN MARGIN (db)    6.6605E+00;     CROSSOVER FREQUENCY (rad/s) 5.4714E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.1455E+01;     CROSSOVER FREQUENCY (rad/s) 1.1388E+01 
     NEGATIVE PHASE MARGIN (deg) -9.4746E+01;     CROSSOVER FREQUENCY (rad/s) 1.3782E+02 
 
     DENSITY =  5.5046E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     502 
 
     POSITIVE GAIN MARGIN (db)    1.3537E+01;     CROSSOVER FREQUENCY (rad/s) 1.3820E+02 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     SISO POSITIVE PHASE MARGIN IS INFINITY 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
     DENSITY =  5.5046E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     456 
 
     POSITIVE GAIN MARGIN (db)    6.9051E+00;     CROSSOVER FREQUENCY (rad/s) 5.4745E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.7713E+01;     CROSSOVER FREQUENCY (rad/s) 1.0914E+01 
     NEGATIVE PHASE MARGIN (deg) -1.2151E+02;     CROSSOVER FREQUENCY (rad/s) 1.3868E+02 
 
     DENSITY =  6.4221E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     602 
 
     POSITIVE GAIN MARGIN (db)    6.5939E+00;     CROSSOVER FREQUENCY (rad/s) 5.4533E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.1550E+01;     CROSSOVER FREQUENCY (rad/s) 1.2193E+01 
     NEGATIVE PHASE MARGIN (deg) -9.5320E+01;     CROSSOVER FREQUENCY (rad/s) 1.3785E+02 
 
     DENSITY =  6.4221E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     502 
 
     POSITIVE GAIN MARGIN (db)    1.4199E+01;     CROSSOVER FREQUENCY (rad/s) 1.3837E+02 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     SISO POSITIVE PHASE MARGIN IS INFINITY 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
     DENSITY =  6.4221E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     456 
 
     POSITIVE GAIN MARGIN (db)    6.8456E+00;     CROSSOVER FREQUENCY (rad/s) 5.4559E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.7899E+01;     CROSSOVER FREQUENCY (rad/s) 1.1675E+01 
     NEGATIVE PHASE MARGIN (deg) -1.2102E+02;     CROSSOVER FREQUENCY (rad/s) 1.3875E+02 
 
     DENSITY =  7.3395E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     602 
 
     POSITIVE GAIN MARGIN (db)    6.6625E+00;     CROSSOVER FREQUENCY (rad/s) 5.4348E+01 
     POSITIVE GAIN MARGIN (db)    1.1885E+01;     CROSSOVER FREQUENCY (rad/s) 3.3482E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.1776E+01;     CROSSOVER FREQUENCY (rad/s) 1.2833E+01 
     NEGATIVE PHASE MARGIN (deg) -9.7876E+01;     CROSSOVER FREQUENCY (rad/s) 1.3787E+02 
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     DENSITY =  7.3395E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     502 
 
     POSITIVE GAIN MARGIN (db)    1.5003E+01;     CROSSOVER FREQUENCY (rad/s) 1.3848E+02 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     SISO POSITIVE PHASE MARGIN IS INFINITY 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
     DENSITY =  7.3395E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     456 
 
     POSITIVE GAIN MARGIN (db)    6.9284E+00;     CROSSOVER FREQUENCY (rad/s) 5.4366E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.8245E+01;     CROSSOVER FREQUENCY (rad/s) 1.2278E+01 
     NEGATIVE PHASE MARGIN (deg) -1.2403E+02;     CROSSOVER FREQUENCY (rad/s) 1.3884E+02 
 
     DENSITY =  8.2570E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     602 
 
     POSITIVE GAIN MARGIN (db)    6.8370E+00;     CROSSOVER FREQUENCY (rad/s) 5.4155E+01 
     POSITIVE GAIN MARGIN (db)    1.1593E+01;     CROSSOVER FREQUENCY (rad/s) 3.3416E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.2182E+01;     CROSSOVER FREQUENCY (rad/s) 1.3314E+01 
     NEGATIVE PHASE MARGIN (deg) -1.0153E+02;     CROSSOVER FREQUENCY (rad/s) 1.3789E+02 
 
     DENSITY =  8.2570E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     502 
 
     POSITIVE GAIN MARGIN (db)    1.5858E+01;     CROSSOVER FREQUENCY (rad/s) 1.3855E+02 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     SISO POSITIVE PHASE MARGIN IS INFINITY 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
     DENSITY =  8.2570E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     456 
 
     POSITIVE GAIN MARGIN (db)    7.1240E+00;     CROSSOVER FREQUENCY (rad/s) 5.4163E+01 
     POSITIVE GAIN MARGIN (db)    1.0208E+01;     CROSSOVER FREQUENCY (rad/s) 4.8921E+01 
     POSITIVE GAIN MARGIN (db)    8.8430E+00;     CROSSOVER FREQUENCY (rad/s) 4.8042E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.8798E+01;     CROSSOVER FREQUENCY (rad/s) 1.2725E+01 
     NEGATIVE PHASE MARGIN (deg) -1.2904E+02;     CROSSOVER FREQUENCY (rad/s) 1.3895E+02 
 
     DENSITY =  9.1744E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     602 
 
     POSITIVE GAIN MARGIN (db)    7.1012E+00;     CROSSOVER FREQUENCY (rad/s) 5.3951E+01 
     POSITIVE GAIN MARGIN (db)    1.1452E+01;     CROSSOVER FREQUENCY (rad/s) 3.3339E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.2811E+01;     CROSSOVER FREQUENCY (rad/s) 1.3639E+01 
     NEGATIVE PHASE MARGIN (deg) -1.0586E+02;     CROSSOVER FREQUENCY (rad/s) 1.3791E+02 
 
     DENSITY =  9.1744E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     502 
 
     POSITIVE GAIN MARGIN (db)    1.6725E+01;     CROSSOVER FREQUENCY (rad/s) 1.3859E+02 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     SISO POSITIVE PHASE MARGIN IS INFINITY 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
     DENSITY =  9.1744E-08     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     456 
 
     POSITIVE GAIN MARGIN (db)    7.4168E+00;     CROSSOVER FREQUENCY (rad/s) 5.3944E+01 
     POSITIVE GAIN MARGIN (db)    1.0244E+01;     CROSSOVER FREQUENCY (rad/s) 4.9342E+01 
     POSITIVE GAIN MARGIN (db)    8.0091E+00;     CROSSOVER FREQUENCY (rad/s) 4.7805E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.9606E+01;     CROSSOVER FREQUENCY (rad/s) 1.3020E+01 
     NEGATIVE PHASE MARGIN (deg) -1.7986E+02;     CROSSOVER FREQUENCY (rad/s) 1.4022E+02 
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     DENSITY =  1.0092E-07     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     602 
 
     POSITIVE GAIN MARGIN (db)    1.1869E+01;     CROSSOVER FREQUENCY (rad/s) 8.5535E+01 
     POSITIVE GAIN MARGIN (db)    7.4469E+00;     CROSSOVER FREQUENCY (rad/s) 5.3731E+01 
     POSITIVE GAIN MARGIN (db)    9.0224E+00;     CROSSOVER FREQUENCY (rad/s) 4.8913E+01 
     POSITIVE GAIN MARGIN (db)    8.1247E+00;     CROSSOVER FREQUENCY (rad/s) 4.8270E+01 
     POSITIVE GAIN MARGIN (db)    1.1446E+01;     CROSSOVER FREQUENCY (rad/s) 3.3249E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.3701E+01;     CROSSOVER FREQUENCY (rad/s) 1.3814E+01 
     NEGATIVE PHASE MARGIN (deg) -1.1072E+02;     CROSSOVER FREQUENCY (rad/s) 1.3795E+02 
 
     DENSITY =  1.0092E-07     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     502 
 
     POSITIVE GAIN MARGIN (db)    1.7585E+01;     CROSSOVER FREQUENCY (rad/s) 1.3862E+02 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     SISO POSITIVE PHASE MARGIN IS INFINITY 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
     DENSITY =  1.0092E-07     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     456 
 
     POSITIVE GAIN MARGIN (db)    7.8011E+00;     CROSSOVER FREQUENCY (rad/s) 5.3700E+01 
     POSITIVE GAIN MARGIN (db)    1.0247E+01;     CROSSOVER FREQUENCY (rad/s) 4.9729E+01 
     POSITIVE GAIN MARGIN (db)    7.3993E+00;     CROSSOVER FREQUENCY (rad/s) 4.7631E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  6.0712E+01;     CROSSOVER FREQUENCY (rad/s) 1.3164E+01 
     NEGATIVE PHASE MARGIN (deg) -1.7303E+02;     CROSSOVER FREQUENCY (rad/s) 1.4013E+02 
 
     DENSITY =  1.1468E-07     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     602 
 
     POSITIVE GAIN MARGIN (db)    1.0816E+01;     CROSSOVER FREQUENCY (rad/s) 1.9240E+02 
     POSITIVE GAIN MARGIN (db)    1.1697E+01;     CROSSOVER FREQUENCY (rad/s) 8.5459E+01 
     POSITIVE GAIN MARGIN (db)    8.1161E+00;     CROSSOVER FREQUENCY (rad/s) 5.3345E+01 
     POSITIVE GAIN MARGIN (db)    9.5697E+00;     CROSSOVER FREQUENCY (rad/s) 4.9749E+01 
     POSITIVE GAIN MARGIN (db)    7.0537E+00;     CROSSOVER FREQUENCY (rad/s) 4.7770E+01 
     POSITIVE GAIN MARGIN (db)    1.1661E+01;     CROSSOVER FREQUENCY (rad/s) 3.3068E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.5580E+01;     CROSSOVER FREQUENCY (rad/s) 1.3804E+01 
     NEGATIVE PHASE MARGIN (deg) -1.1884E+02;     CROSSOVER FREQUENCY (rad/s) 1.3806E+02 
 
     DENSITY =  1.1468E-07     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     502 
 
     POSITIVE GAIN MARGIN (db)    1.8847E+01;     CROSSOVER FREQUENCY (rad/s) 1.3863E+02 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     SISO POSITIVE PHASE MARGIN IS INFINITY 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
     DENSITY =  1.1468E-07     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     456 
 
     POSITIVE GAIN MARGIN (db)    1.1523E+01;     CROSSOVER FREQUENCY (rad/s) 1.9295E+02 
     POSITIVE GAIN MARGIN (db)    8.5606E+00;     CROSSOVER FREQUENCY (rad/s) 5.3242E+01 
     POSITIVE GAIN MARGIN (db)    1.0290E+01;     CROSSOVER FREQUENCY (rad/s) 5.0369E+01 
     POSITIVE GAIN MARGIN (db)    6.7292E+00;     CROSSOVER FREQUENCY (rad/s) 4.7405E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  6.3005E+01;     CROSSOVER FREQUENCY (rad/s) 1.3106E+01 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
     DENSITY =  1.2844E-07     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     602 
 
     POSITIVE GAIN MARGIN (db)    1.0070E+01;     CROSSOVER FREQUENCY (rad/s) 1.9289E+02 
     POSITIVE GAIN MARGIN (db)    1.1612E+01;     CROSSOVER FREQUENCY (rad/s) 8.5389E+01 
     POSITIVE GAIN MARGIN (db)    8.9974E+00;     CROSSOVER FREQUENCY (rad/s) 5.2799E+01 
     POSITIVE GAIN MARGIN (db)    9.9157E+00;     CROSSOVER FREQUENCY (rad/s) 5.0548E+01 
     POSITIVE GAIN MARGIN (db)    6.4761E+00;     CROSSOVER FREQUENCY (rad/s) 4.7473E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  5.8157E+01;     CROSSOVER FREQUENCY (rad/s) 1.3483E+01 
     NEGATIVE PHASE MARGIN (deg) -1.2815E+02;     CROSSOVER FREQUENCY (rad/s) 1.3825E+02 
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     DENSITY =  1.2844E-07     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     502 
 
     POSITIVE GAIN MARGIN (db)    2.0073E+01;     CROSSOVER FREQUENCY (rad/s) 1.3861E+02 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     SISO POSITIVE PHASE MARGIN IS INFINITY 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
     DENSITY =  1.2844E-07     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     456 
 
     POSITIVE GAIN MARGIN (db)    1.0868E+01;     CROSSOVER FREQUENCY (rad/s) 1.9330E+02 
     POSITIVE GAIN MARGIN (db)    9.6986E+00;     CROSSOVER FREQUENCY (rad/s) 5.2376E+01 
     POSITIVE GAIN MARGIN (db)    1.0257E+01;     CROSSOVER FREQUENCY (rad/s) 5.1409E+01 
     POSITIVE GAIN MARGIN (db)    6.2671E+00;     CROSSOVER FREQUENCY (rad/s) 4.7194E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  6.6136E+01;     CROSSOVER FREQUENCY (rad/s) 1.2733E+01 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
     DENSITY =  1.3762E-07     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     602 
 
     POSITIVE GAIN MARGIN (db)    9.8536E+00;     CROSSOVER FREQUENCY (rad/s) 1.9304E+02 
     POSITIVE GAIN MARGIN (db)    1.1590E+01;     CROSSOVER FREQUENCY (rad/s) 8.5346E+01 
     POSITIVE GAIN MARGIN (db)    9.8753E+00;     CROSSOVER FREQUENCY (rad/s) 5.1905E+01 
     POSITIVE GAIN MARGIN (db)    1.0001E+01;     CROSSOVER FREQUENCY (rad/s) 5.1589E+01 
     POSITIVE GAIN MARGIN (db)    6.2186E+00;     CROSSOVER FREQUENCY (rad/s) 4.7300E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  6.0269E+01;     CROSSOVER FREQUENCY (rad/s) 1.3109E+01 
     NEGATIVE PHASE MARGIN (deg) -1.3532E+02;     CROSSOVER FREQUENCY (rad/s) 1.3844E+02 
 
     DENSITY =  1.3762E-07     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     502 
 
     POSITIVE GAIN MARGIN (db)    2.0874E+01;     CROSSOVER FREQUENCY (rad/s) 1.3859E+02 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     SISO POSITIVE PHASE MARGIN IS INFINITY 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
     DENSITY =  1.3762E-07     VELOCITY =  1.2057E+04 
 
     GAIN CONNECTION     456 
 
     POSITIVE GAIN MARGIN (db)    1.0703E+01;     CROSSOVER FREQUENCY (rad/s) 1.9338E+02 
     POSITIVE GAIN MARGIN (db)    6.0488E+00;     CROSSOVER FREQUENCY (rad/s) 4.7053E+01 
     SISO NEGATIVE GAIN  MARGIN IS INFINITY 
     POSITIVE PHASE MARGIN (deg)  6.8719E+01;     CROSSOVER FREQUENCY (rad/s) 1.2318E+01 
     SISO NEGATIVE PHASE MARGIN IS INFINITY 
 
 
                                    S U M M A R Y   O F   M I M O   M A R G I N S   E V A L U A T I O N 
 
     LIMITS OF INTEREST FOR MIMO MARGINS: 
 
        UPPER LIMIT FOR SEARCH OF INPUT  SINGULAR VALUE     0.00000 
        UPPER LIMIT FOR SEARCH OF OUTPUT SINGULAR VALUE     0.00000 
 
 
                                             I N P U T   S I N G U L A R   V A L U E S 
 
                          DENSITY        VELOCITY        SINGULAR               FREQUENCY 
                                                          VALUE          CYC/SEC         RAD/SEC  
 
                       1.000000E-10    1.205700E+04    1.367796E-02    2.118268E+01    1.330947E+02 
                       4.587200E-09    1.205700E+04    2.322657E-02    2.118268E+01    1.330947E+02 
                       9.174400E-09    1.205700E+04    2.687456E-02    5.394663E+01    3.389567E+02 
                       1.376200E-08    1.205700E+04    2.921071E-02    5.394663E+01    3.389567E+02 
                       1.834900E-08    1.205700E+04    3.174914E-02    5.394663E+01    3.389567E+02 
                       2.293600E-08    1.205700E+04    3.446725E-02    5.394663E+01    3.389567E+02 
                       2.752300E-08    1.205700E+04    3.733290E-02    5.394663E+01    3.389567E+02 
                       3.211000E-08    1.205700E+04    4.030350E-02    5.394663E+01    3.389567E+02 
                       3.669800E-08    1.205700E+04    4.332733E-02    5.394663E+01    3.389567E+02 
                       4.587200E-08    1.205700E+04    4.123271E-02    7.370476E+00    4.631007E+01 
                       5.504600E-08    1.205700E+04    3.513378E-02    7.370476E+00    4.631007E+01 
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                       6.422100E-08    1.205700E+04    3.089975E-02    7.370476E+00    4.631007E+01 
                       7.339500E-08    1.205700E+04    2.781956E-02    7.370476E+00    4.631007E+01 
                       8.257000E-08    1.205700E+04    2.552681E-02    7.370476E+00    4.631007E+01 
                       9.174400E-08    1.205700E+04    2.382425E-02    7.370476E+00    4.631007E+01 
                       1.009200E-07    1.205700E+04    2.260562E-02    7.370476E+00    4.631007E+01 
                       1.146800E-07    1.205700E+04    2.158714E-02    7.370476E+00    4.631007E+01 
                       1.284400E-07    1.205700E+04    2.152786E-02    7.370476E+00    4.631007E+01 
                       1.376200E-07    1.205700E+04    2.205916E-02    7.370476E+00    4.631007E+01 
 
                                             O U T P U T   S I N G U L A R   V A L U E S 
 
                          DENSITY        VELOCITY        SINGULAR               FREQUENCY 
                                                          VALUE          CYC/SEC         RAD/SEC  
 
                       1.000000E-10    1.205700E+04    1.367796E-02    2.118268E+01    1.330947E+02 
                       4.587200E-09    1.205700E+04    2.322657E-02    2.118268E+01    1.330947E+02 
                       9.174400E-09    1.205700E+04    2.687456E-02    5.394663E+01    3.389567E+02 
                       1.376200E-08    1.205700E+04    2.921071E-02    5.394663E+01    3.389567E+02 
                       1.834900E-08    1.205700E+04    3.174914E-02    5.394663E+01    3.389567E+02 
                       2.293600E-08    1.205700E+04    3.446725E-02    5.394663E+01    3.389567E+02 
                       2.752300E-08    1.205700E+04    3.733290E-02    5.394663E+01    3.389567E+02 
                       3.211000E-08    1.205700E+04    4.030350E-02    5.394663E+01    3.389567E+02 
                       3.669800E-08    1.205700E+04    4.332733E-02    5.394663E+01    3.389567E+02 
                       4.587200E-08    1.205700E+04    4.123271E-02    7.370476E+00    4.631007E+01 
                       5.504600E-08    1.205700E+04    3.513378E-02    7.370476E+00    4.631007E+01 
                       6.422100E-08    1.205700E+04    3.089975E-02    7.370476E+00    4.631007E+01 
                       7.339500E-08    1.205700E+04    2.781956E-02    7.370476E+00    4.631007E+01 
                       8.257000E-08    1.205700E+04    2.552681E-02    7.370476E+00    4.631007E+01 
                       9.174400E-08    1.205700E+04    2.382425E-02    7.370476E+00    4.631007E+01 
                       1.009200E-07    1.205700E+04    2.260562E-02    7.370476E+00    4.631007E+01 
                       1.146800E-07    1.205700E+04    2.158714E-02    7.370476E+00    4.631007E+01 
                       1.284400E-07    1.205700E+04    2.152786E-02    7.370476E+00    4.631007E+01 
                       1.376200E-07    1.205700E+04    2.205916E-02    7.370476E+00    4.631007E+01 
 
 
 
                                             **************************************** 
                                             ***                                  *** 
                                             ***  Z A E R O   T E R M I N A T E D *** 
                                             ***                                  *** 
                                             ***          N O R M A L L Y         *** 
                                             ***                                  *** 
                                             ***      14:56:31    04/10/2008      *** 
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Chapter 4 
 

STATIC AEROELASTIC / TRIM 
SAMPLE CASES 

 
A forward swept wing + canard + vertical tail airplane called FSW Configuration (modified HA144D case from the 
MSC.NASTRAN™ Aeroelastic Analysis User’s Guide, Version 68) is adopted for the present case.  Figure 4.1 
shows the plan and side views of the structural finite element model and aerodynamic model.  Since the FSW 
Configuration is symmetric about the X-Z plane, only the right-hand side of the configuration is modeled both 
structurally and aerodynamically.  The ZAERO input file of this sample case is called ha144d.inp and is 
presented in Listing 4.1. 
 
• Description of the Structural Finite Element Model 
 

The FSW structure is idealized by a beam type of model (via NASTRAN CBAR elements).  Concentrated masses 
(NASTRAN CONM1 bulk data cards) are placed at the structural grid points.  For a description of the structural 
finite element model, please refer to the HA144D case of the MSC.NASTRAN™ Aeroelastic Analysis User’s Guide. 
 

For a symmetric configuration, ZAERO requires that only one half of the configuration be modeled both structurally 
and aerodynamically.  However, for an asymmetric flight condition that involves both longitudinal and lateral 
aerodynamic stability derivatives, ZAERO requires both the symmetric as well as antisymmetric free vibration 
solutions of the structural finite element model. 
 

The symmetric NASTRAN free vibration results are obtained by imposing the symmetric boundary condition 
(constrained at degree-of-freedom (d.o.f.) components 2,4,6) at the centerline grid points (grid point identification 
numbers = 97, 98, 90, 99 and 100), whereas the antisymmetric NASTRAN free vibration results are obtained by 
imposing antisymmetric boundary condition (constrained at d.o.f. components 1,3,5) along the same centerline grid 
points.  In addition, three rigid body degrees-of-freedom of both the symmetric and antisymmetric analyses are 
obtained by specifying the support d.o.f. components to 1,3,5 (SUPORT=135) for the symmetric and 2,4,6 
(SUPORT=246) for the antisymmetric analyses. 
 

The symmetric NASTRAN free vibration output file is specified as ha144ds.f06 which includes 21 modes.  This 
output file is imported into ZAERO by the “ASSIGN FEM =” Executive Control Command, e.g. 
 

ASSIGN FEM=ha144ds.f06, FORM=MSC, BOUNDARY=SYM, SUPORT=135 
 
The antisymmetric NASTRAN free vibration output file is specified as ha144da.f06 which includes 16 modes.  Its 
corresponding “ASSIGN FEM =” Executive Control Command is 
 

ASSIGN FEM=ha144da.f06, FORM=MSC, BOUNDARY=ANTI, SUPORT=246 
 

The ha144ds.f06 and ha144da.f06 files are shown in Listing 4.2 and 4.3, respectively. 
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(b) Side View 

Figure 4.1   Structural and Aerodynamic Models of the FSW Configuration 
 
The modal stresses of CBAR element ID=110 are printed out in the NASTRAN output files.  These stresses are 
obtained by setting STRESS = ALL in the NASTRAN Case Control Section.  Since the CBAR with ID=110 is 
located near the wing root where it can experience the largest stresses among all elements, its modal stresses are 
used in the static aeroelastic analysis for stress calculation. 
 

To compute the distributed inertial loads, it is also required that the matrix [SMGH] for the symmetric free vibration 
analysis and the matrix [AMGH] for the anti-symmetric analysis be imported into ZAERO by the “ASSIGN 
MATRX =” Executive Control Command.  These matrices are obtained by adding NASTRAN DMAP Alter 
statements in the NASTRAN Executive Control Section as shown in the output files ha144ds.f06 and 
ha144da.f06.  These matrices are output through the NASTRAN OUTPUT4 module and stored in the files 
ha144ds.mgh and ha144da.mgh for the symmetric and antisymmetric free vibration analyses, respectively.  
File ha144ds.mgh is presented in Listing 4.4 and ha144da.mgh is presented in Listing 4.5. 
 
The ZAERO Executive Control Commands for importing the matrices [SMGH] and [AMGH] are shown as 
follows: 
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ASSIGN MATRIX=ha144ds.mgh,MNAME=SMGH 
ASSIGN MATRIX=ha144da.mgh,MNAME=AMGH 

 

• Description of Aerodynamic Model 
 

The fuselage is not modeled for the FSW Configuration.  Only CAERO7 macroelements are used to model the 
canard, the wing, and the vertical tail.  In addition, only the right-hand-side of the configuration is modeled.  The 
canard is modeled by 8 CAERO7 aerodynamic boxes starting from ID=1000 to 1007, the wing by 32 CAERO7 
aerodynamic boxes starting from ID=1100 to 1131, and the vertical tail by 16 CAERO7 aerodynamic boxes starting 
from ID=3100 to 3115.  The wing has a 0.1° incidence angle that is specified by the PAFOIL7 bulk data card 
(ID=1101).  The PAFOIL7 bulk data card in turn refers to an AEFACT bulk data card (ID=1104) that lists the 
camber distribution of the airfoil to represent the 0.1° incidence angle.  The aerodynamic forces and moments 
induced by the 0.1° incidence angle are the longitudinal aerodynamic stability derivatives of the program assigned 
trim variable “THKCAM”. 
 
• Spline Input 
 

Since there is no structural grid point located on the canard, the ATTACH bulk data card (ID=1501) is used for the 
spline which establishes a rigid body connection between all CAERO7 aerodynamic boxes of the canard to the 
structural grid point with ID=90.  Thus the canard motion follows the translation and rotation of the grid point with 
ID=90. 
 

A SPLINE2 (beam spline method) bulk data card (ID=1601) is used to spline the wing.  The spline axis of the beam 
spline is defined by the Y-axis of a CORD2R bulk data card with ID=2.  The spline axis passes through the 
structural grid points 100, 110, and 120.  Thus, the spanwise bending motion of the wing follows the bending motion 
of the spline axis (the beam) and the chordwise motion of the wing follows the torsional motion of the spline axis. 
 

The infinite plate spline method is used for the vertical tail.  A SPLINE1 bulk data card (ID=3100) establishes an 
infinite plate where the plane of the plate (the spline plane) is defined by the structural grid points 100, 311, 310, and 
312.  The aerodynamic boxes of the vertical tail are specified by a PANLST3 bulk data card (ID=3100) that is 
referred to by the SPLINE1 bulk data card (ID=3100). 
 
• Control Surface Input 
 

Four control surfaces are defined for the static aeroelastic/trim analysis of the FSW Configuration.  These four 
control surfaces are specified by AESURFZ bulk data cards and are listed in the following table. 
 

Table 4.1   Four Control Surfaces for the Static Aeroelastic/Trim Analysis of the FSW Configuration  
AESURFZ 

Label Type Hinge Line Aerodynamic Boxes 

CANARD “SYM” for longitudinal aerodynamics Y-axis of CORD2R=1 1000 - 1007 

AILERON “ANTI” for lateral aerodynamics Y-axis of CORD2R=110 1119, 1123, 1127, 1131 

TEFLAP “SYM” for longitudinal aerodynamics Y-axis of CORD2R=110 1119, 1123, 1127, 1131 

RUDDER “ANTI” for lateral aerodynamics Y-axis of CORD2R=301 3103, 3107, 3111, 3115 
 
It should be noted that “AILERON” and “TEFLAP” are defined by the same aerodynamic boxes, but that the 
“AILERON” is used to generate the lateral aerodynamics while the “TEFLAP” is used to generate the longitudinal 
aerodynamics. 
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• Rigid Body Mass Matrix and the Location of the Center of Gravity (C.G.) 
 

The C.G. of the FSW Configuration is located at 2.27 feet aft of the aerodynamic moment center (REFX=15 ft, 
REFY=REFZ=0.0 ft).  The 6 x 6 rigid body mass matrix specified in terms of weight is obtained from the 
NASTRAN GRID POINT WEIGHT GENERATOR (see file ha144ds.f06) and a factor of two is applied to 
account for the two sides of the configuration.  This matrix is shown as follows: 
 

⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢

⎣

⎡

×
×−×

×××

6

25

355

1021.2
1042.121018.18

1055.710003.21003.4
.16010

.16010
.16010

 

 
The acceleration due to gravity (g) is 32.175 ft/s2 (WTMASS entry of the TRIM bulk data card = 1 / 32.175 = 
0.03108) and is used to convert the weight unit of the configuration to its mass unit. 
 
Three trim subcases are presented for the FSW Configuration as shown in the following table. 
 

Table 4.2   Three Trim Subcases Presented for the FSW Configuration  
Subcase 

No. Subtitle Label TRIM 
No. 

1 Asymmetric Rolling Pullout at M=0.9, 
q=1200 psf 

Determined Trim System – 5 Trim 
Degrees of Freedom and 9 Trim 
Variables 

100 

2 Symmetric One G Level Flight at 
M=0.9, q=40 psf 

Determined Trim System with Four 
Trim Variables 200 

3 Over-Determined TRIM system with 
CDL and Stress Minimization 

Same as Subcase 2 Except 
TEFLAP=FREE  Is  Introduced 300 

 
All of the trim subcases utilize the same steady aerodynamics result that are generated by the MKAEROZ bulk data 
card with ID=90 using the linear unsteady aerodynamic method ZONA6. 
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• Input Data Listing: 
 

Listing 4.1   Input Data for Forward Swept Wing (FSW) Case (HA144D.INP) 
 
$ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * $ 
$                                                                       $ 
$              Z A E R O    I N P U T    (HA145D.INP)                   $ 
$                                                                       $ 
$ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * $ 
$                                                                        
$ 
$Begin Executive Control Section 
$                                                                       $ 
$ ha144ds.f06 IS THE SYMMETRIC MODAL ANALYSIS OUTPUT FILE OF MSC.NASTRAN$ 
$ IT HAS THREE RIGID BODY MODES DEFINED BY SUPORT=135.                  $ 
$                                                                       $ 
ASSIGN FEM=ha144ds.f06,PRINT=0,FORM=MSC,BOUND=SYM,SUPORT=135 
$                                                                       $ 
$ ha144da.f06 IS THE ANTI-SYMM MODAL ANALYSIS OUTPUT FILE OF MSC.NASTRAN$ 
$ IT HAS THREE RIGID BODY MODES DEFINED BY SUPORT=246.                  $ 
$                                                                       $ 
ASSIGN FEM=ha144da.f06,PRINT=0,FORM=MSC,BOUND=ANTI,SUPORT=246 
$                                                                       $ 
$ ha144ds.mgh CONTAINS THE MATRIX [Mgg][PHI]=[SMGH] THAT IS REQUIRED    $ 
$ FOR COMPUTING THE SYMMETRIC INERTIAL LOADS.                           $ 
$ WHERE [Mgg] IS THE MASS MATRIX IN G-SET AND [PHI] IS THE SYMMETRIC    $ 
$ MODAL MATRIX. [SMGH] IS OBTAINED BY THE OUTPUT4 MODULE OF NASTRAN     $ 
$                                                                       $ 
ASSIGN MATRIX=ha144ds.mgh,PRINT=0,FORM=FORMMATED,MNAME=SMGH 
$                                                                       $ 
$ ha144da.mgh CONTAINS THE MATRIX [Mgg][PHI]=[AMGH] THAT IS REQUIRED    $ 
$ FOR COMPUTING THE ANTI-SYMM INERTIAL LOADS.                           $ 
$ WHERE [Mgg] IS THE MASS MATRIX IN G-SET AND [PHI] IS THE ANTI-SYMM    $ 
$ MODAL MATRIX. [AMGH] IS OBTAINED BY THE OUTPUT4 MODULE OF NASTRAN     $ 
$                                                                       $ 
ASSIGN MATRIX=ha144da.mgh,PRINT=0,FORM=FORMMATED,MNAME=AMGH 
$                                                                       $ 
DIAG 1                                                                  
double 
CEND                                                                             
$Begin Case Control Section 
TITLE= HA144D FORWARD SWEEP WING FOR STATIC AEROELASTIC ANALYSIS.  
ECHO = SORT     
SUBCASE = 1   
    SUBTITLE=ASYMMETRIC ROLLING PULLOUT AT M=0.90, Q=1200 PSF 
    LABEL=DETERMINED TRIM SYSTEM. 5 TRIM D.O.F. & 9 TRIM VARIABLES 
    TRIM=100       
SUBCASE = 2   
    SUBTITLE= SYMMETRIC ONE G LEVEL FLIGHT AT M=0.9 Q=40 PSF 
    LABEL= DETERMINED TRIM SYSTEM WITH FOUR TRIM VARIABLES       
    TRIM=200       
SUBCASE = 3   
    SUBTITLE=OVER-DETEMINATED TRIM SYSTEM WITH CDL AND STESS MINIMIZATION 
    LABEL= SAME AS SUBCASE 2 EXCEPT TEFLAP=FREE IS INTRODUCED. 
    TRIM=300       
BEGIN BULK 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                                                                       $ 
$                 * AERO PARAMETERS / FLIGHT CONDITIONS *               $ 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$       ACSID   XZSYM   FLIP    FMMUNIT FMLUNIT REFC    REFB    REFS    +ABC 
AEROZ   0       YES     NO      SLUG    FT      10.     40.     400.    +A       
$+ABC   REFX    REFY    REFZ 
+A      15.000  0.      0. 
$ 
$       IDMK    MACH    METHOD  IDFLT   SAVE    <--FILENAME-->  PRINT   $ 
MKAEROZ 90      .90     0       0                               0       +MK1 
$       FREQ1   FREQ2   ETC                                             $ 
+MK1    0.01     
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                                                                       $ 
$                        * WING MACROELEMENTS *                         $ 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                                                                       $ 
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$ FORWARD SWEPT WING - 4 x 8 AERO BOXES EVENLY CUT                      $ 
$       WID     LABEL   ACOORD  NSPAN   NCHORD  LSPAN   ZTAIC   PAFOIL7 $ 
CAERO7  1100    WING            9       5       0               1101    +CA1 
$       XRL     YRL     ZRL     RCH     LRCHD   ATTCHR                  $ 
+CA1    25.     0.      0.      10.     0       0                       +CA2 
$       XRT     YRT     ZRT     TCH     LTCHD   ATTCHT                  $ 
+CA2    13.4529920.     0.      10.     0       0 
$                                                                       $ 
$ A PAFOIL7 CARD IS USED TO DEFINE THE A 0.1 DEG INCIDENCE ANGLE,       $ 
$ BUT WITH NO THICKNESS.                                                $ 
$       ID      ITAX    ITHR    ICAMR   RADR    ITHT    ICAMT   RADT    $ 
PAFOIL7 1101    1102    1103    1104    0.0     1103    1104    0.0 
AEFACT  1102    0.0     50.0    100.0 
AEFACT  1103    0.0     0.0     0.0 
$ AEFACT TO DESCRIBE THE AIRFOIL CAMBER (0.1 DEG INCIDENCE)             $ 
AEFACT  1104    0.0     -0.0872 -0.1744 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                                                                       $ 
$                        * CANARD MACROELEMENT *                        $ 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$       WID     LABEL   ACOORD  NSPAN   NCHORD  LSPAN   ZTAIC   PAFOIL7 $ 
CAERO7  1000    CANARD          3       5       0                       +CA1 
+CA1    10.     0.0     0.0     10.     0       0                       +CA2 
+CA2    10.     5.0     0.0     10.     0       0 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                                                                       $ 
$                        * FIN MACROELEMENT *                           $ 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$       WID     LABEL   ACOORD  NSPAN   NCHORD  LSPAN   ZTAIC   PAFOIL7 $ 
CAERO7  3100    FIN     0       5       5                               +CA101 
+CA101  30.7735 0.      10.     10.0                                    +CA102 
+CA102  25.     0.0     0.0     10.                      
$                                                                       $ 
$ GENERATES PLOT FILE FOR AEROMODEL.                                    $ 
$                                                                       $ 
PLTAERO 310     NO              TECPLOT HA144AERO.PLT 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                                                                       $ 
$                  * SPLINE INPUT *                                     $ 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                                                                       $ 
$ THE BEAM SPLINE METHOD IS USED TO SPLINE THE WING AERO                $ 
$ BOXES TO THE WING STRUCTURE GRIDS.  THE SETK BULK DATA CARD REFERS    $ 
$ TO THE GRID POINTS SPECIFIED IN THE SET1 (SID=1105) BULK DATA CARD.   $ 
$                                                                       $ 
$       EID     MODEL   SETK    SETG    DZ      EPS     CID             $ 
SPLINE2 1601    WING    1100    1105    0.0             2 
$                                                                       $ 
$ CORD2R = 2 DEFINES THE BEAM SPLINE AXIS.                              $ 
$                                                                       $ 
CORD2R  2       0       30.     0.      0.      30.     0.0     10.     +CRD2 
$       C1      C2      C3                                              $ 
+CRD2   38.66025+5.0    0.0     
$                                                                       $ 
$ PANLST1 DEFINES THE WING AERO BOX ID'S THAT ARE REFERRED TO BY SPLINE2$ 
$       SETID   MACROID BOX1    BOX2                                    $ 
PANLST1 1100    1100    1100    1131 
$                                                                       $ 
$       SID     G1      G2      ETC                                     $ 
SET1    1105    100     110     120      
$                                                                       $ 
$ SINCE THERE IS NO STRUCTURAL GRID ON THE CANARD, ATTACH METHOD IS USED$ 
$ TO ATTACH THE CANARD TO GRID 90                                       $ 
$                                                                       $ 
$       EID     MODEL   SETK    REFGRID  
ATTACH  1501    CANARD  1000    90      
$                                                                       $ 
PANLST3 1000    CANARD     
$                                                                       $ 
$ INFINITE PLATE SPLINE METHOD FOR FIN.                                 $ 
$                                                                       $ 
SPLINE1 3100    FIN             3100    3100    0.0   
PANLST3 3100    FIN                      
$       SID     G1      G2      ETC                                     $ 
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SET1    3100    100     311     310     312                          
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                                                                       $ 
$ THREE CONTROL SURFACES ARE USED FOR VARIOUS TRIM CAES:                $ 
$ (1) WHOLE CANARD AS A SYMMETRIC TRIM VARIABLE. HINGE LINE: CORD2R=1   $ 
$ (2) AILERON AS AN ANTI-SYMMETRIC TRIM VARIABLE. HINGE LINE: CORD2R=110$ 
$     AEROBOX ID'S: 1119,1123,1127, AND 1131                            $ 
$ (3) TEFLAP AS A SYMMETRIC TRIM VARIABLE. IT SHEARS THE SAME AEROBOXES $ 
$     AS THESE OF THE AILERON BUT FOR SYMMETRIC TRIM.                   $ 
$ (4) RUDDER AS AN ANTI-SYMMETRIC TRIM VARIABLE.  HINGE LINE: CORD2R=301$ 
$     AEROBOXES ID'S: 3103,3107,3111, AND 3115                          $ 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                                                                       $ 
$       LABEL   TYPE    CID     SETK    SETG 
AESURFZ CANARD  SYM     1       1000 
$                                                                       $ 
$       CID     RID     A1      A2      A3      B1      B2      B3      $ 
CORD2R  1       0       12.5    0.0     0.0     12.5    0.0     10.0    +CRD2 
$       C1      C2      C3                                              $ 
+CRD2   20.0    0.0     10.0 
$ 
AESURFZ AILERON ANTI    110     2000 
$                                                                       $ 
PANLST2 2000    1100    1119    1123    1127    1131  
$ 
$       CID     RID     A1      A2      A3      B1      B2      B3      $ 
CORD2R  110     0       26.7265 10.     0.      26.7265 10.     -10.    +CRD2 
$       C1      C2      C3                                              $ 
+CRD2   36.7265 15.7735 0.0  
$                                                                       $ 
AESURFZ TEFLAP  SYM     110     2000 
$ 
AESURFZ RUDDER  ANTI    301     3000 
$                                                                       $ 
PANLST2 3000    3100    3103    3107    3111    3115  
$                                                                       $ 
$       CID     RID     A1      A2      A3      B1      B2      B3      $ 
CORD2R  301     0       32.5    0.      0.      32.5    -10.    0.      +CRD2 
$       C1      C2      C3                                              $ 
+CRD2   22.5    0.0     5.7735 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                         TRIM = 100                                    $ 
$ ASYMMETRIC ROLLING PULLOUT AT MACH=0.9 Q=1200. PSF                    $ 
$ FIVE TRIM D.O.F'S: NY=0., NZ=4.8G, PDOT=QDOT=RDOT=0.0                 $ 
$ NINE TRIM VARIABLES: AILERON=25.0, QRATE=0.000605 (QC/2V), RUDDER=FREE$ 
$                      BETA=FREE, PRATE=FREE, CANARD=FREE, ALPHA=FREE   $ 
$                      RRATE=0.0, AND THKCAM=0.0                        $ 
$ SINCE THERE ARE FIVE 'FREE' TRIM VARIABLES AND FIVE TRIM D.O.F.'S     $ 
$ THIS IS A DETERMINED TRIM SYSTEM AND NO OPTIMINATION IS REQUIRED.     $ 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$$$$$$$$TRIMID  IDMK    QINF    IDOBJ   IDCONS  LOADSET PRINT 
$...1..|...2...|...3...|...4...|...5...|...6...|...7...|...8...|...9...|...10..| 
TRIM    100     90      1200.   0       0       2.27    0.0     0.031   +T1  
$ 
$$$$$$$$WTMASS  WEIGHT  IXX     IXY     IYY     IXZ     IYZ     IZZ 
$...1..|...2...|...3...|...4...|...5...|...6...|...7...|...8...|...9...|...10..| 
+T1     0.03108 16010.  4.031+052.003+0518.18+057.555+03-12.42+02.21+06 +T2  
$ 
$$$$$$$$TRNACC  NX      NY      NZ      PDOT    QDOT    RDOT    LOADSET 
$...1..|...2...|...3...|...4...|...5...|...6...|...7...|...8...|...9...|...10..| 
+T2     G       NONE    0.0     4.8     0.0     0.0     0.0     100     +T3 
$ 
$$$$$$$$IDVAR    VAL    ETC.. 
$...1..|...2...|...3...|...4...|...5...|...6...|...7...|...8...|...9...|...10..| 
+T3     100      25.    700     .000605 300     FREE    400     FREE    +T4 
+T4     200      FREE   600      FREE   800     FREE    900     0.0     +T5 
+T5     500      0.0 
$ 
TRIMVAR 100     AILERON -30.    +30. 
TRIMVAR 200     PRATE    
TRIMVAR 300     RUDDER  -30.    +30. 
TRIMVAR 400     BETA    -10.    +10. 
TRIMVAR 500     THKCAM  
TRIMVAR 600     CANARD  -40.    +40. 
TRIMVAR 700     QRATE    
TRIMVAR 800     ALPHA   -50.    +50.      
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TRIMVAR 900     RRATE     
$                                                                       $ 
$ SET1=100 IS REFERRED TO BY LOADSET ENTRY IN TRIM=100 TO OUTPUT THE    $ 
$ VALUES OF A SET OF TRIM FUNCTIONS (TRIMFNC BULK DATA CARDS)           $ 
$ 
SET1    100     10      20      25      30 
$                                                                       $ 
$ TRIMFNC=10 REFERS TO LOADMOD=100 THAT IS THE HINGE MOMENT OF THE RHS  $ 
$ AILERON COMPUTED AT AEROBOXES ( NO INERTIAL LOADS INCLUDED)           $ 
$                                                                       $ 
TRIMFNC 10      AERO    LOADMOD RHS     100             HM.OF.RHS.AIL     
LOADMOD 100     YMOMENT 110     2000    105 
SET1    105     122 
$                                                                       $ 
$ TRIMFNC=20 REFERS TO LOADMOD=101 THAT IS THE BENDING MOMENT OF THE RHS$ 
$ WING INCLUDING AERO & INERTIAL LOADS.                                 $ 
$                                                                       $ 
TRIMFNC 20      FEM     LOADMOD RHS     101             BM.OF.RHS.WING 
LOADMOD 101     XMOMENT 0       1100    1101 
SET1    1101    110     111     112     120     121     122 
$                                                                       $ 
$ TRIMFNC=25 IS THE SAME AS TRIMFNC=20 BUT FOR THE LHS WING.            $ 
$                                                                       $ 
TRIMFNC 25      FEM     LOADMOD LHS     101             BM.OF.LHS.WING 
$                                                                       $ 
$ TRIMFNC=30 REFERS TO THE MODAL STRESS AT THE CBAR ELEMENT=110 OF      $ 
$ THE FEM MODEL. THE MODAL STRESSES ARE OBTAINED BY ACTIVATING          $ 
$ STRESS=ALL IN THE NATRAN ANALYSIS. THESE STRESSES ARE INPUT BY DMI=   $ 
$ SBAR110 AND DMI=ABAR110 FOR THE SYMMETRC AND ANTI-SYMMETRIC MODAL     $ 
$ DATA, RESPECTIVELY.                                                   $ 
$                                                                       $ 
TRIMFNC 30      MODAL   DMI     RHS     SBAR110 ABAR110 STRESS.CBAR=110 
$                                                                       $ 
$ IMPORT SA1 MODAL STRESS AT CBAR 110 OF SYMMETRIC MODES BY DMI IN      $ 
$ THE FIRST COLUMN                                                      $ 
$...1..|...2...|...3...|...4...|...5...|...6...|...7...|...8...|...9...|...10..| 
DMI     SBAR110       0       2       2         DMIL    21      2 
DMIL            SBAR110               1               4 -6.394756E+06  
        -1.152244E+07   -5.749906E+07   9.741695E+06    5.092602E+06   
        -6.526524E+07   -1.760658E+07   4.305552E+07    -4.120752E+08  
        -3.025869E+08   -8.581570E+07   -7.733596E+08   5.866129E+07     
        9.951519E+07    -8.239151E+08   -4.086227E+08   2.106677E+09    
        -1.473281E+07  
$                                                                       $ 
$ IMPORT SB1 MODAL STRESS AT CBAR 110 OF SYMMETRIC MODES BY DMI IN      $ 
$ THE SECOND COLUMN                                                     $ 
$...1..|...2...|...3...|...4...|...5...|...6...|...7...|...8...|...9...|...10..| 
DMIL            SBAR110               2               4 -4.407347E+06 
        -6.496776E+06   -3.895416E+07   1.265445E+07    -4.436399E+06   
        2.878260E+07    2.542621E+07    -2.668230E+07   1.063493E+08   
        -1.609337E+07   2.604834E+08    5.830810E+08    -2.010839E+06    
        -6.087351E+08   1.211331E+09    7.617252E+08    -2.937442E+09     
        1.729023E+07  
$                                                                       $ 
$ IMPORT SA1 MODAL STRESS AT CBAR 110 OF ANTI-SYMMETRIC MODES BY DMI IN $ 
$ THE FIRST COLUMN                                                      $ 
$...1..|...2...|...3...|...4...|...5...|...6...|...7...|...8...|...9...|...10..| 
DMI     ABAR110       0       2       2         DMIL    16      2 
DMIL            ABAR110               1               4 -2.396046E+06   
        1.161603E+07    -9.451227E+06   2.158134E+07    1.713374E+07   
        -3.067258E+07   -5.219530E+06   -7.453044E+07   -9.104968E+07     
        -1.770030E+08   1.334070E+08    -2.587715E+08   -9.871086E+07   
$                                                                       $ 
$ IMPORT SB1 MODAL STRESS AT CBAR 110 OF ANTI-SYMMETRIC MODES BY DMI IN $ 
$ THE SECOND COLUMN                                                     $ 
$...1..|...2...|...3...|...4...|...5...|...6...|...7...|...8...|...9...|...10..| 
DMIL            ABAR110               2               4 -1.494378E+06  
        7.063404E+06    -2.097288E+07   1.591460E+07    -3.603821E+07  
        -3.850126E+07   1.763081E+08    2.447600E+07    1.059833E+07  
        2.132236E+08    -8.262378E+08   2.547131E+09    5.878163E+08    
          
$                                                                       $ 
$ OUTPUT DEFORMED AEROMODEL ON FILE HA144DEF.PLT IN TECPLOT FORMAT      $ 
$                                                                       $ 
PLTTRIM 100     100     FLEX    DEFORM  TECPLOT  HA144DEF.PLT 
$                                                                       $ 
$ OUTPUT LOADS IN NATRAN FORCE/MOMENT BULK CARDS FOR STATIC ANALYSIS    $ 
$                                                                       $ 
PLTTRIM 100     100     FLEX    FORCE            HA144FOR.BLK 
$                                                                       $ 
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$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                        TRIM  = 200                                    $ 
$ SYMMETRIC ONE G LEVEL FLIGHT CASE AT M=0.90, Q=40 PSF                 $ 
$ THREE TRIM D.O.F.: NX='FREE', NZ=1G, QDOT=0.0                         $ 
$ SIX TRIM VARIABLES: THKCAM=1.0, CANARD=FREE, QRATE=0.0 AND ALPHA=FREE $ 
$                     , AND A USER DEFINED TRIM VARIABLE; THRUST=1.0    $ 
$ ALPHA(TRIMVAR=810) AND THKCAM (TRIMVAR=501) ARE NEWLY DEFINED TRIM    $ 
$ VARIABLES. ALPHA IS LINKED TO THE AESURFZ=TEFLAP THROUGH TRMLNK BULK  $ 
$ DATA CARD WITH LINKING COEFF=+1.  THIS IMPLIES THAT AS ALPHA=1.0      $ 
$ DEGREE, TEFLAP ALSO DELFECTS +1. DEGREE.                              $ 
$ FOR THKCAM, A USER INPUT CD0=0.01 IS USED TO REPLACE THE PROGRAM      $ 
$ COMPUTED VALUE. THIS IS TO INCLUDE SKIN FRACTION DRAG FOR COMPUTING   $ 
$ MORE ACCURATE NX TRIM DEGREE OF FREEDOM.                              $ 
$ THE USER DEFINED TRIM VARIABLE THRUST (IDVAR=1100) HAS A THRUST VAULE $ 
$ OF 1000. LBF. NORMALIZING THIS THRUST BY REFS AND Q GIVES CDC=0.0625  $ 
$ FUTHERMORE, THE THRUST CAN NOT PRODUCE FORCE ALONG OTHER DEGREES OF   $ 
$ FREEDOM; CDY=CDL=CDR=CDM=CDN=0.0. SINCE THE THRUST IS ACTING ALONG    $ 
$ THE NEGATIVE NX DIRECTION, ITS ASSIGNED VALUE SHOULD -1.0             $ 
$ SINCE THERE THREE TRIM D.O.F. AND THREE UNKNOWNS ( TWO FREE TRIM      $ 
$ VARIABLES AND ONE FREE TRIM DEGREE OF FREEDOM),THIS IS A DETERMINED   $ 
$ TRIM SYSTEM.                                                          $ 
$ LOADSET=100 IS THE SAME AS THE PREVIOUS TRIM CASE FOR PRINTING OUT A  $ 
$ SET OF TRIMFNC VALUES.                                                $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                                                                       $ 
TRIM    200     90      40.0    0       0       2.27    0.0     0.031   +T1  
+T1     0.03108 16010.  4.031+052.003+0518.18+057.555+03-12.42+02.21+06 +T2  
+T2     TRUE    FREE    NONE    32.175  NONE    0.0     NONE    100     +T3  
+T3     501     1.0     600     FREE    700     0.0     810     FREE    +T4 
+T4     1100    -1.0 
$                                                                       $ 
$ DEFINES ANGLE OF ATTACK WITH TRIMLNK TO LINK TEFLAP (TRIMVAR=1000)    $ 
$ WITH ALPHA. THIS IS INTRODUCED THROUG TRIMLNK=10 THAT IS REFERRED TO  $ 
$ BY TRIMVAR=810                                                        $ 
$                                                                       $ 
TRIMVAR 810     ALPHA                   10           
TRIMLNK 10      SYM     1.0      1000 
$                                                                       $ 
$ TEFLAP IS DEFINED BY THE AESURFZ LABEL=TEFLAP AS A SYMMETRIC          $ 
$ TRIM VARIABLE.                                                        $ 
TRIMVAR 1000    TEFLAP  -15.     15. 
$                                                                       $ 
$ SINCE THKCAM IS A PROGRAM ASSIGNED TRIM VAIRABLE, DCY,DCL,DCR,DCM,AND $ 
$ DCN CAN BE NONE. THIS IMPLIES THAT THE PROGRAM COMPUTED VALUES ARE    $ 
$ USED. HOWEVER, SINCE NX=0.01 IS SPECIFIED, THE PROGRAM COMPUTED VALUE $ 
$ OF DCD IS REPLACED BY 0.01.                                           $ 
$                                                                       $ 
TRIMVAR 501      THKCAM                                                 +T1 
+T1     0.01     NONE   NONE    NONE    NONE    NONE 
$                                                                       $ 
$ THRUST IS A USER DEFINED TRIM VARIABLE. ALL DCD, DCY, DCL, DCR,DCM    $ 
$ AND DCN MUST BE SPECIFIED BY REAL VAULES AND THE SYM ENTRY MUST BE    $ 
$ DEFINED.                                                              $ 
$                                                                       $ 
TRIMVAR 1100     THRUST                                 SYM             +T1 
+T1     .0625    0.     0.      0.      0.      0. 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                        TRIM  = 300                                    $ 
$ SYMMETRIC ONE G LEVEL FLIGHT CASE AT M=0.90, Q=40 PSF                 $ 
$ THIS CASE IS THE SAME AS TRIM=200 EXCEPT TRIM VARIABLE ALPHA IS NOT   $ 
$ LINKED WITH TEFLAP. INSTEAD, TEFLAP=1000 IS DEFINED AS A 'FREE' TRIM  $ 
$ VARIABLE. THIS DEFINES A OVER-DETERMINED TRIM SYSTEM SINCE THERE ARE  $ 
$ 4 UNKNOWS ( THREE FREE TRIM VARIABLES AND ONE FREE TRIM DEGREE OF     $ 
$ FREEDOM ), BUT THERE ARE ONLY 3 TRIM D.O.F.'S.                        $ 
$ THE FOUR UNKNOWS ARE SOLVED BY MINIMIZING THE OBJECTIVE FUNCTION      $ 
$ (IDOBJ=10 REFERS TO A TRIMOBJ BULK DATA CARD) WHILE SUBECTED TO THE   $ 
$ CONSTRAINT FUNCTIONS ( IDCONS=20 REFERS TO A TRIMCON BULK DATA CARD ) $ 
$                                                                       $ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
$                                                                       $ 
TRIM    300     90      40.0    10      20      2.27    0.0     0.031   +T1  
+T1     0.03108 16010.  4.031+052.003+0518.18+057.555+03-12.42+02.21+06 +T2  
+T2     TRUE    FREE    NONE    32.175  NONE    0.0     NONE    100     +T3  
+T3     501     1.0     600     FREE    700     0.0     800     FREE    +T4 
+T4     1000    FREE    1100    -1.0 
$                                                                       $ 
$ THE INDUCED DRAG + STRESS AT CBAR=110 ARE USED AS THE OBJECTIVE       $ 
$ FUNCTION TO BE MINIMIZED.                                             $ 
$ TRIMOBJ=10 DEFINES THE OBJECTIVE FUNCTION AS:                         $ 
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$                  E11         E21 E1           E12            E22 E2   $ 
$ OBJ =((C11*F1-S11)+(C21*F1-S21)  )+((C12*F2-S12) + (C22*F2-S22)  )    $ 
$ WHERE: C11=1. S11=0. C21=0. S21=0. E21=1. AND E1=1.0                  $ 
$ F1 IS DEFINED BY A TRIM FUNCTION (TRIMFNC=11 FOR INDUCED DRAG)        $ 
$ WHERE: C12=1.E-10  C21=0. C22=0. S22=0. E22=1. AND E2=1.0             $ 
$ F2 IS DEFINED BY A TRIM FUNCTION (TRIMFNC=30 FOR STRESS AT CBAR 110)  $ 
$                                                                       $ 
TRIMOBJ 10                                                              +OBJ1 
+OBJ1   11      1.0     0.0     1.0     0.0     0.0     0.0     1.0     +OBJ2 
+OBJ2   30      0.3E-10 0.0     2.0     0.0     0.0     0.0     1.0 
$                                                                       $ 
$ TRIMFNC=11 IS REFERRED TO BY TRIMOBJ FOR F1.                          $ 
$ IT DEFINES THE INDUCED DRAG (CDL) AS THE FUNCTION F1 IN TRIMOBJ       $ 
$                                                                       $ 
TRIMFNC 11      AERO    CDL                             INDUCED.DRAG 
$                                                                       $ 
$ ONE CONSTRAINT IS USED. THE ABSOLUTE HINGE MOMENT OF TEFLAP MUST BE   $      
$ LESS THAN 900. IN-LBF.                                                $ 
$                                    E                                  $ 
$ CONSTRAINT FUNCTION  : G = ( F1-S1 ) < +810000.                       $ 
$ WHERE S1=0.0 AND E=2.0. F1 IS A TRIM FUNCTION DEFINED BY TRIMFNC=10   $ 
$                                                                       $ 
TRIMCON 20                                                              +CON1 
+CON1   10      0.0     2.0     LT      810000.     
$                                                                       $ 
$ TRIMFNC=12 IS REFERRED TO BY TRIMCON.                                 $ 
$ IT DEFINES THE DEFLECTION ANGLE OF THE TRIM VARIABLE=1000 (TEFLAP)    $ 
$ AS THE FUNCTION F1 IN THE CONTRAINT FUNCTIONS.                        $ 
$                                                                       $ 
$...1..|...2...|...3...|...4...|...5...|...6...|...7...|...8...|...9...|...10..| 
TRIMFNC 12      AERO    TRIMVAR RHS     1000            ANGLE.OF.TEFLAP 
$ 
ENDDATA 
 
 
 

• Input Data Listing: 
 

Listing 4.2  Symmetric Modal Data for Forward Swept Wing (FSW) Configuration (HA144DS.F06) 
 
ID MSC, HA144D $  
     TIME 5 $ CPU TIME IN MINUTES                                                             
     SOL 103                                                                                  
     COMPILE SEMODES SOUIN=MSCSOU LIST NOREF $                                                
     ALTER 177 $                                                                              
     MPYAD MGG,PHG,/MGH $                                                                     
     OUTPUT4 MGH///12/2//9$                                                                   
     ENDALTER                                                                                 
     CEND                                                                                     
0                                        C A S E    C O N T R O L   D E C K   E C H O                                                
                 CARD                                                                                                                
                 COUNT                                                                                                               
                  1      TITLE = EXAMPLE HA144D: 30 DEG FWD SWEPT WING WITH CANARD & FI HA144D                    
                  2      SUBTI = SYMMETRIC FLIGHT CONDITIONS, DOUBLET-LATTICE AERO                                
                  3      LABEL = HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                    
                  4        ECHO    = SORTED                                                                       
                  5        SPC = 2                                                                                
                  6        METHOD=1                                                                               
                  7        DISP    = ALL $ PRINT ALL DISPLACEMENTS                                                
                  8        STRESS=ALL                                                                             
                  9      BEGIN BULK                                                                               
0                             INPUT BULK DATA CARD COUNT =     207 
                 CARD                                                                                                                
                 COUNT        .   1  ..   2  ..   3  ..   4  ..   5  ..   6  ..   7  ..   8  ..   9  ..  10  .                       
                    1-        CBAR    100     100     90      99      0.      0.      1.                       
                    2-        CBAR    101     100     97      98      0.      0.      1.                       
                    3-        CBAR    102     100     98      90      0.      0.      1.                       
                    4-        CBAR    103     100     99      100     0.      0.      1.                       
                    5-        CBAR    110     101     100     110     0.      0.      1.                       
                    6-        CBAR    120     101     110     120     0.      0.      1.                       
                    7-        CBAR    310     301     100     310     0.      0.      1.                       
                    8-        CONM2   97      97      0       1500.0                                           
                    9-        CONM2   98      98      0       1500.0                                           
                   10-        CONM2   99      99      0       1500.0                                           
                   11-        CONM2   100     100     0       1500.0                                           
                   12-        CONM2   111     111     0       600.0                                            
                   13-        CONM2   112     112     0       400.0                                            



STATIC AEROELASTIC / TRIM SAMPLE CASES 
 

 
4-11 

                   14-        CONM2   121     121     0       600.0                                            
                   15-        CONM2   122     122     0       400.0                                            
                   16-        CONM2   311     311     0       30.0                                             
                   17-        CONM2   312     312     0       20.0                                             
                   18-        EIGR    1       MGIV    0.      30000.          24                      +M       
                   19-        +M      MAX                                                                      
                   20-        GRID    90              15.     0.      0.                                       
                   21-        GRID    97              0.      0.      0.                                       
                   22-        GRID    98              10.     0.      0.                                       
                   23-        GRID    99              20.     0.      0.                                       
                   24-        GRID    100             30.     0.      0.                                       
                   25-        GRID    110             27.11325+5.     0.                                       
                   26-        GRID    111             24.61325+5.     0.                                       
                   27-        GRID    112             29.61325+5.     0.                                       
                   28-        GRID    120             21.33975+15.    0.                                       
                   29-        GRID    121             18.83975+15.    0.                                       
                   30-        GRID    122             23.83975+15.    0.                                       
                   31-        GRID    310             32.88675+0.     5.                                       
                   32-        GRID    311             30.38675+0.     5.                                       
                   33-        GRID    312             35.38675+0.     5.                                       
                   34-        MAT1    1       1.44+9  5.40+8                                                   
                   35-        PARAM   GRDPNT  90                                                               
                   36-        PARAM   WTMASS  .031081                                                          
                   37-        PBAR    100     1       2.0     .173611 0.15    0.5                     +PB1F    
                   38-        +PB1F   1.0     1.0     1.0     -1.0    -1.0    1.0     -1.0    -1.0    +PB2F    
                   39-        +PB2F                   0.0                                                      
                   40-        PBAR    101     1       1.5     0.173611+2.0    0.462963                +PB1W    
                   41-        +PB1W   0.5     3.0     0.5     -3.0    -0.5    3.0     -0.5    -3.0    +PB2W    
                   42-        +PB2W                   0.0                                                      
                   43-        PBAR    301     1       .75     .086806 1.0     .231482                 +PB1FI   
                   44-        +PB1FI  0.5     3.0     0.5     -3.0    -0.5    3.0     -0.5    -3.0    +PB2FI   
                   45-        +PB2FI                  0.                                                       
                   46-        RBAR    111     110     111     123456                                           
                   47-        RBAR    112     110     112     123456                                           
                   48-        RBAR    121     120     121     123456                                           
                   49-        RBAR    122     120     122     123456                                           
                   50-        RBAR    311     310     311     123456                                           
                   51-        RBAR    312     310     312     123456                                           
                   52-        SPC1    1       135     90                                                       
                   53-        SPC1    1       135     97      98      99      100     310                      
                   54-        SPC1    2       246     90                                                       
                   55-        SPC1    2       246     97      98      99      100     310                      
                   56-        SUPORT  90      135                                                              
                              ENDDATA  
0                       TOTAL COUNT=        57 
                           O U T P U T   F R O M   G R I D   P O I N T   W E I G H T   G E N E R A T O R 
0                                                     REFERENCE POINT =       90 
                                                                M O 
                      *  8.050000E+03  0.000000E+00  0.000000E+00  0.000000E+00  2.500000E+02 -2.000000E+04 * 
                      *  0.000000E+00  8.050000E+03  0.000000E+00 -2.500000E+02  0.000000E+00  1.832234E+04 * 
                      *  0.000000E+00  0.000000E+00  8.050000E+03  2.000000E+04 -1.832234E+04  0.000000E+00 * 
                      *  0.000000E+00 -2.500000E+02  2.000000E+04  2.512500E+05 -1.456625E+05 -4.346688E+03 * 
                      *  2.500000E+02  0.000000E+00 -1.832234E+04 -1.456625E+05  9.476352E+05  0.000000E+00 * 
                      * -2.000000E+04  1.832234E+04  0.000000E+00 -4.346688E+03  0.000000E+00  1.196385E+06 * 
                                                                 S 
                                           *  1.000000E+00  0.000000E+00  0.000000E+00 * 
                                           *  0.000000E+00  1.000000E+00  0.000000E+00 * 
                                           *  0.000000E+00  0.000000E+00  1.000000E+00 * 
                               DIRECTION 
                          MASS AXIS SYSTEM (S)     MASS              X-C.G.        Y-C.G.        Z-C.G. 
                                  X            8.050000E+03      0.000000E+00  2.484472E+00  3.105590E-02 
                                  Y            8.050000E+03      2.276067E+00  0.000000E+00  3.105590E-02 
                                  Z            8.050000E+03      2.276067E+00  2.484472E+00  0.000000E+00 
                                                                I(S) 
                                           *  2.015528E+05  1.001412E+05  3.777671E+03 * 
                                           *  1.001412E+05  9.059246E+05 -6.211180E+02 * 
                                           *  3.777671E+03 -6.211180E+02  1.104993E+06 * 
                                                                I(Q) 
                                           *  9.198781E+05                             * 
                                           *                1.105014E+06               * 
                                           *                              1.875778E+05 * 
                                                                 Q 
                                           *  1.380458E-01  4.794336E-03  9.904143E-01 * 
                                           * -9.904068E-01 -5.531210E-03  1.380715E-01 * 
                                           *  6.140151E-03 -9.999732E-01  3.984783E-03 * 
 
  
                                              R E A L   E I G E N V A L U E S 
   MODE    EXTRACTION      EIGENVALUE            RADIANS             CYCLES            GENERALIZED         GENERALIZED 
    NO.       ORDER                                                                       MASS              STIFFNESS 
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        1         5        0.0                 0.0                 0.0                 2.502021E+02        0.0 
        2         4        0.0                 0.0                 0.0                 2.502021E+02        0.0 
        3         2        0.0                 0.0                 0.0                 9.434031E+01        0.0 
        4         1        3.814892E+03        6.176481E+01        9.830175E+00        4.595222E+01        1.753027E+05 
        5         3        1.312566E+04        1.145673E+02        1.823395E+01        1.505968E+02        1.976683E+06 
        6         6        5.288868E+04        2.299754E+02        3.660172E+01        5.691991E+01        3.010419E+06 
        7         7        7.263895E+04        2.695161E+02        4.289482E+01        1.348540E+02        9.795650E+06 
        8         8        1.243099E+05        3.525761E+02        5.611422E+01        1.184310E+02        1.472215E+07 
        9         9        1.938939E+05        4.403338E+02        7.008131E+01        9.570058E+01        1.855576E+07 
       10        10        6.936338E+05        8.328468E+02        1.325517E+02        6.175944E+00        4.283844E+06 
       11        11        8.249879E+05        9.082885E+02        1.445586E+02        5.461105E+00        4.505346E+06 
       12        12        1.772247E+06        1.331258E+03        2.118762E+02        9.671967E+01        1.714112E+08 
       13        13        2.797855E+06        1.672679E+03        2.662151E+02        1.130127E+02        3.161932E+08 
       14        14        4.600576E+06        2.144895E+03        3.413707E+02        1.452936E+02        6.684342E+08 
       15        15        8.452346E+06        2.907292E+03        4.627098E+02        1.433718E+02        1.211828E+09 
       16        17        1.025304E+07        3.202036E+03        5.096199E+02        9.558084E+00        9.799938E+07 
       17        16        1.200281E+07        3.464507E+03        5.513934E+02        2.302378E+02        2.763501E+09 
       18        18        1.948186E+07        4.413826E+03        7.024822E+02        1.128285E+02        2.198108E+09 
       19        20        2.346185E+07        4.843743E+03        7.709056E+02        4.528531E+01        1.062477E+09 
       20        19        2.423519E+07        4.922925E+03        7.835078E+02        1.625094E+02        3.938445E+09 
       21        21        1.284808E+08        1.133494E+04        1.804011E+03        2.048653E+00        2.632126E+08 
      SYMMETRIC FLIGHT CONDITIONS, DOUBLET-LATTICE AERO                                                                              
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  0.000000E+00 
          CYCLES =  0.000000E+00         R E A L   E I G E N V E C T O R   N O .          1 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      1.000000E+00   0.0           -6.519055E-16   0.0            6.671550E-16   0.0 
            97      G      1.000000E+00   0.0            0.0            0.0            5.027068E-17   0.0 
            98      G      1.000000E+00   0.0            0.0            0.0           -1.005414E-16   0.0 
            99      G      1.000000E+00   0.0           -9.747849E-15   0.0            3.280542E-15   0.0 
           100      G      1.000000E+00   0.0           -6.537889E-14   0.0            6.600699E-15   0.0 
           110      G      1.000000E+00  -3.608225E-16  -4.666694E-14  -2.964633E-17   6.482009E-15   1.526557E-16 
           111      G      1.000000E+00  -7.424616E-16  -3.046192E-14  -2.964633E-17   6.482009E-15   1.526557E-16 
           112      G      1.000000E+00   2.081668E-17  -6.287197E-14  -2.964633E-17   6.482009E-15   1.526557E-16 
           120      G      1.000000E+00  -1.165876E-15  -9.243066E-15   1.447158E-17   6.482009E-15   1.192012E-16 
           121      G      1.000000E+00  -1.463879E-15   6.961957E-15   1.447158E-17   6.482009E-15   1.192012E-16 
           122      G      1.000000E+00  -8.678726E-16  -2.544809E-14   1.447158E-17   6.482009E-15   1.192012E-16 
           310      G      1.000000E+00   0.0           -8.409083E-14   0.0            6.482009E-15   0.0 
           311      G      1.000000E+00   0.0           -6.788580E-14   0.0            6.482009E-15   0.0 
           312      G      1.000000E+00   0.0           -1.002958E-13   0.0            6.482009E-15   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  0.000000E+00 
          CYCLES =  0.000000E+00         R E A L   E I G E N V E C T O R   N O .          2 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      2.068159E-14   0.0            1.000000E+00   0.0           -4.082778E-17   0.0 
            97      G      2.069452E-14   0.0            1.000000E+00   0.0            4.233331E-17   0.0 
            98      G      2.069452E-14   0.0            1.000000E+00   0.0            1.247790E-17   0.0 
            99      G      2.066865E-14   0.0            1.000000E+00   0.0           -2.182292E-16   0.0 
           100      G      2.061691E-14   0.0            1.000000E+00   0.0           -4.592519E-16   0.0 
           110      G      2.061691E-14  -7.441893E-30   1.000000E+00   1.497504E-17  -4.697848E-16   3.148737E-30 
           111      G      2.061691E-14  -1.531373E-29   1.000000E+00   1.497504E-17  -4.697848E-16   3.148737E-30 
           112      G      2.061691E-14   4.299488E-31   1.000000E+00   1.497504E-17  -4.697848E-16   3.148737E-30 
           120      G      2.061691E-14  -2.403557E-29   1.000000E+00   1.218808E-17  -4.816132E-16   2.456054E-30 
           121      G      2.061691E-14  -3.017571E-29   1.000000E+00   1.218808E-17  -4.816132E-16   2.456054E-30 
           122      G      2.061691E-14  -1.789544E-29   1.000000E+00   1.218808E-17  -4.816132E-16   2.456054E-30 
           310      G      1.829675E-14   0.0            1.000000E+00   0.0           -4.787837E-16   0.0 
           311      G      1.829675E-14   0.0            1.000000E+00   0.0           -4.787837E-16   0.0 
           312      G      1.829675E-14   0.0            1.000000E+00   0.0           -4.787837E-16   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  0.000000E+00 
          CYCLES =  0.000000E+00         R E A L   E I G E N V E C T O R   N O .          3 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G     -1.797626E-03   0.0            1.317468E-01   0.0            5.788355E-02   0.0 
            97      G     -1.797626E-03   0.0            1.000000E+00   0.0            5.788355E-02   0.0 
            98      G     -1.797626E-03   0.0            4.211645E-01   0.0            5.788355E-02   0.0 
            99      G     -1.797626E-03   0.0           -1.576709E-01   0.0            5.788355E-02   0.0 
           100      G     -1.797626E-03   0.0           -7.365063E-01   0.0            5.788355E-02   0.0 
           110      G     -1.797626E-03   6.486238E-19  -5.694110E-01   3.469447E-18   5.788355E-02  -2.744177E-19 
           111      G     -1.797626E-03   1.334668E-18  -4.247022E-01   3.469447E-18   5.788355E-02  -2.744177E-19 
           112      G     -1.797626E-03  -3.742060E-20  -7.141199E-01   3.469447E-18   5.788355E-02  -2.744177E-19 
           120      G     -1.797626E-03   2.095808E-18  -2.352204E-01  -8.977194E-17   5.788355E-02  -2.142791E-19 
           121      G     -1.797626E-03   2.631506E-18  -9.051153E-02  -8.977194E-17   5.788355E-02  -2.142791E-19 
           122      G     -1.797626E-03   1.560110E-18  -3.799292E-01  -8.977194E-17   5.788355E-02  -2.142791E-19 
           310      G      2.876201E-01   0.0           -9.036017E-01   0.0            5.788355E-02   0.0 
           311      G      2.876201E-01   0.0           -7.588928E-01   0.0            5.788355E-02   0.0 
           312      G      2.876201E-01   0.0           -1.048311E+00   0.0            5.788355E-02   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  



STATIC AEROELASTIC / TRIM SAMPLE CASES 
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      EIGENVALUE =  3.814892E+03 
          CYCLES =  9.830175E+00         R E A L   E I G E N V E C T O R   N O .          4 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G     -1.637554E-03   0.0           -2.611033E-02   0.0           -3.197804E-04   0.0 
            97      G     -1.639579E-03   0.0           -1.852078E-01   0.0           -1.559812E-02   0.0 
            98      G     -1.638566E-03   0.0           -5.118676E-02   0.0           -9.010057E-03   0.0 
            99      G     -1.636542E-03   0.0           -5.499633E-02   0.0            1.257492E-02   0.0 
           100      G     -1.633507E-03   0.0           -3.652650E-01   0.0            5.293386E-02   0.0 
           110      G     -1.651253E-03  -9.650545E-06  -7.964522E-02   3.567186E-02   7.784355E-02   6.314089E-06 
           111      G     -1.651253E-03  -2.543577E-05   1.149637E-01   3.567186E-02   7.784355E-02   6.314089E-06 
           112      G     -1.651253E-03   6.134678E-06  -2.742541E-01   3.567186E-02   7.784355E-02   6.314089E-06 
           120      G     -1.743122E-03  -6.209579E-05   1.000000E+00   6.443238E-02   1.006311E-01   1.059617E-05 
           121      G     -1.743122E-03  -8.858622E-05   1.251578E+00   6.443238E-02   1.006311E-01   1.059617E-05 
           122      G     -1.743122E-03  -3.560535E-05   7.484221E-01   6.443238E-02   1.006311E-01   1.059617E-05 
           310      G      2.643333E-01   0.0           -5.188317E-01   0.0            5.332957E-02   0.0 
           311      G      2.643333E-01   0.0           -3.855078E-01   0.0            5.332957E-02   0.0 
           312      G      2.643333E-01   0.0           -6.521556E-01   0.0            5.332957E-02   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.312566E+04 
          CYCLES =  1.823395E+01         R E A L   E I G E N V E C T O R   N O .          5 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      4.943682E-03   0.0           -1.207332E+00   0.0            4.806417E-03   0.0 
            97      G      4.964769E-03   0.0            8.626883E-01   0.0            2.140408E-01   0.0 
            98      G      4.954220E-03   0.0           -9.257787E-01   0.0            1.084584E-01   0.0 
            99      G      4.933144E-03   0.0           -9.802775E-01   0.0           -9.498486E-02   0.0 
           100      G      4.901587E-03   0.0            5.225290E-01   0.0           -1.630113E-01   0.0 
           110      G      5.130467E-03   1.260736E-04   2.783333E-01   6.675172E-02  -1.351243E-01  -8.226776E-05 
           111      G      5.130467E-03   3.317430E-04  -5.947748E-02   6.675172E-02  -1.351243E-01  -8.226776E-05 
           112      G      5.130467E-03  -7.959584E-05   6.161441E-01   6.675172E-02  -1.351243E-01  -8.226776E-05 
           120      G      6.339919E-03   8.183060E-04   5.819545E-01   1.161816E-01  -1.145992E-01  -1.404175E-04 
           121      G      6.339919E-03   1.169350E-03   2.954564E-01   1.161816E-01  -1.145992E-01  -1.404175E-04 
           122      G      6.339919E-03   4.672621E-04   8.684525E-01   1.161816E-01  -1.145992E-01  -1.404175E-04 
           310      G     -8.220193E-01   0.0            1.000000E+00   0.0           -1.667045E-01   0.0 
           311      G     -8.220193E-01   0.0            5.832387E-01   0.0           -1.667045E-01   0.0 
           312      G     -8.220193E-01   0.0            1.416761E+00   0.0           -1.667045E-01   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  5.288868E+04 
          CYCLES =  3.660172E+01         R E A L   E I G E N V E C T O R   N O .          6 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G     -1.674403E-01   0.0            3.920802E-03   0.0            9.257491E-04   0.0 
            97      G     -1.703511E-01   0.0           -2.837656E-03   0.0           -1.409760E-03   0.0 
            98      G     -1.688926E-01   0.0            6.595311E-03   0.0           -1.036951E-05   0.0 
            99      G     -1.659881E-01   0.0           -1.117940E-03   0.0            9.353236E-04   0.0 
           100      G     -1.616625E-01   0.0           -1.594945E-03   0.0           -1.273848E-03   0.0 
           110      G      9.029852E-03   9.978764E-02  -3.675334E-03   8.456293E-04  -1.503600E-03  -6.434997E-02 
           111      G      9.029852E-03   2.606626E-01  -7.434335E-03   8.456293E-04  -1.503600E-03  -6.434997E-02 
           112      G      9.029852E-03  -6.108730E-02   8.366733E-05   8.456293E-04  -1.503600E-03  -6.434997E-02 
           120      G      1.000000E+00   6.732873E-01   3.418385E-03   1.858265E-03  -1.501874E-03  -1.183323E-01 
           121      G      1.000000E+00   9.691181E-01  -3.363001E-04   1.858265E-03  -1.501874E-03  -1.183323E-01 
           122      G      1.000000E+00   3.774564E-01   7.173070E-03   1.858265E-03  -1.501874E-03  -1.183323E-01 
           310      G     -1.737706E-01   0.0            5.353271E-03   0.0           -3.005282E-03   0.0 
           311      G     -1.737706E-01   0.0           -2.159935E-03   0.0           -3.005282E-03   0.0 
           312      G     -1.737706E-01   0.0            1.286648E-02   0.0           -3.005282E-03   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  7.263895E+04 
          CYCLES =  4.289482E+01         R E A L   E I G E N V E C T O R   N O .          7 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G     -9.075060E-03   0.0           -2.701825E-01   0.0           -1.418473E-01   0.0 
            97      G     -9.292966E-03   0.0            2.881261E-01   0.0            1.693760E-01   0.0 
            98      G     -9.183692E-03   0.0           -7.551333E-01   0.0           -2.577410E-02   0.0 
            99      G     -8.966428E-03   0.0            3.997495E-01   0.0           -9.976659E-02   0.0 
           100      G     -8.643731E-03   0.0            3.399269E-02   0.0            1.881027E-01   0.0 
           110      G     -6.002537E-03   1.595401E-03   3.105107E-01  -2.077660E-01   3.561051E-01  -1.022477E-03 
           111      G     -6.002537E-03   4.151593E-03   1.200774E+00  -2.077660E-01   3.561051E-01  -1.022477E-03 
           112      G     -6.002537E-03  -9.607916E-04  -5.797521E-01  -2.077660E-01   3.561051E-01  -1.022477E-03 
           120      G      1.013276E-02   1.098488E-02  -6.956811E-01  -4.249253E-01   5.583631E-01  -1.953912E-03 
           121      G      1.013276E-02   1.586966E-02   7.002266E-01  -4.249253E-01   5.583631E-01  -1.953912E-03 
           122      G      1.013276E-02   6.100098E-03  -2.091589E+00  -4.249253E-01   5.583631E-01  -1.953912E-03 
           310      G      1.000000E+00   0.0           -5.482669E-01   0.0            2.098838E-01   0.0 
           311      G      1.000000E+00   0.0           -2.355736E-02   0.0            2.098838E-01   0.0 
           312      G      1.000000E+00   0.0           -1.072976E+00   0.0            2.098838E-01   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.243099E+05 
          CYCLES =  5.611422E+01         R E A L   E I G E N V E C T O R   N O .          8 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 



STATIC AEROELASTIC / TRIM SAMPLE CASES 
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            90      G      7.323015E-03   0.0           -1.196898E-01   0.0            2.160127E-01   0.0 
            97      G      7.628492E-03   0.0           -2.418416E-01   0.0           -1.938427E-01   0.0 
            98      G      7.474981E-03   0.0            7.621869E-01   0.0            8.647679E-02   0.0 
            99      G      7.171049E-03   0.0           -8.953288E-01   0.0            4.398166E-02   0.0 
           100      G      6.722812E-03   0.0            4.441854E-01   0.0           -1.670030E-01   0.0 
           110      G      5.714270E-03  -6.720972E-04  -7.501166E-02  -1.067237E-01   1.766592E-02   4.233289E-04 
           111      G      5.714270E-03  -1.730419E-03  -3.084686E-02  -1.067237E-01   1.766592E-02   4.233289E-04 
           112      G      5.714270E-03   3.862249E-04  -1.191765E-01  -1.067237E-01   1.766592E-02   4.233289E-04 
           120      G     -1.442282E-03  -4.897168E-03  -3.098268E-01  -1.802925E-01   4.547520E-01   8.991198E-04 
           121      G     -1.442282E-03  -7.144968E-03   8.270532E-01  -1.802925E-01   4.547520E-01   8.991198E-04 
           122      G     -1.442282E-03  -2.649369E-03  -1.446707E+00  -1.802925E-01   4.547520E-01   8.991198E-04 
           310      G     -9.553598E-01   0.0            1.000000E+00   0.0           -2.069393E-01   0.0 
           311      G     -9.553598E-01   0.0            4.826517E-01   0.0           -2.069393E-01   0.0 
           312      G     -9.553598E-01   0.0            1.517348E+00   0.0           -2.069393E-01   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.938939E+05 
          CYCLES =  7.008131E+01         R E A L   E I G E N V E C T O R   N O .          9 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G     -7.456993E-03   0.0           -2.055888E-01   0.0            1.019455E-01   0.0 
            97      G     -7.952281E-03   0.0           -7.167565E-02   0.0           -7.559085E-02   0.0 
            98      G     -7.702678E-03   0.0            2.522853E-01   0.0            5.399342E-02   0.0 
            99      G     -7.211307E-03   0.0           -4.950622E-01   0.0           -1.336687E-02   0.0 
           100      G     -6.493590E-03   0.0           -2.869713E-01   0.0            1.612510E-01   0.0 
           110      G     -5.862992E-03   5.001309E-04   9.588345E-01   6.083486E-02   3.447467E-01  -3.067167E-04 
           111      G     -5.862992E-03   1.266923E-03   1.820701E+00   6.083486E-02   3.447467E-01  -3.067167E-04 
           112      G     -5.862992E-03  -2.666608E-04   9.696774E-02   6.083486E-02   3.447467E-01  -3.067167E-04 
           120      G     -9.722252E-05   3.971003E-03  -6.857641E-02  -2.053673E-01  -2.453923E-01  -7.614722E-04 
           121      G     -9.722252E-05   5.874683E-03  -6.820572E-01  -2.053673E-01  -2.453923E-01  -7.614722E-04 
           122      G     -9.722252E-05   2.067322E-03   5.449044E-01  -2.053673E-01  -2.453923E-01  -7.614722E-04 
           310      G      1.000000E+00   0.0           -8.683581E-01   0.0            2.247364E-01   0.0 
           311      G      1.000000E+00   0.0           -3.065172E-01   0.0            2.247364E-01   0.0 
           312      G      1.000000E+00   0.0           -1.430199E+00   0.0            2.247364E-01   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  6.936338E+05 
          CYCLES =  1.325517E+02         R E A L   E I G E N V E C T O R   N O .         10 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G     -7.858767E-03   0.0           -3.065384E-02   0.0            6.335282E-03   0.0 
            97      G     -1.005301E-02   0.0           -1.535982E-03   0.0           -4.196059E-03   0.0 
            98      G     -8.924201E-03   0.0            7.310603E-03   0.0            5.738142E-03   0.0 
            99      G     -6.793334E-03   0.0           -2.491868E-02   0.0           -1.174170E-02   0.0 
           100      G     -3.899673E-03   0.0           -4.608506E-02   0.0            5.724736E-02   0.0 
           110      G     -4.413182E-03   4.211911E-05   1.972322E-01   6.353362E-02  -1.154389E-01   5.078106E-06 
           111      G     -4.413182E-03   2.942385E-05  -9.136518E-02   6.353362E-02  -1.154389E-01   5.078106E-06 
           112      G     -4.413182E-03   5.481437E-05   4.858295E-01   6.353362E-02  -1.154389E-01   5.078106E-06 
           120      G     -1.081492E-03   2.344644E-03  -3.529438E-02  -2.456058E-02   3.520103E-02  -6.384719E-04 
           121      G     -1.081492E-03   3.940824E-03   5.270819E-02  -2.456058E-02   3.520103E-02  -6.384719E-04 
           122      G     -1.081492E-03   7.484648E-04  -1.232970E-01  -2.456058E-02   3.520103E-02  -6.384719E-04 
           310      G      1.000000E+00   0.0           -6.251227E-01   0.0            2.912390E-01   0.0 
           311      G      1.000000E+00   0.0            1.029748E-01   0.0            2.912390E-01   0.0 
           312      G      1.000000E+00   0.0           -1.353220E+00   0.0            2.912390E-01   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  8.249879E+05 
          CYCLES =  1.445586E+02         R E A L   E I G E N V E C T O R   N O .         11 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G     -8.082033E-03   0.0           -4.396224E-02   0.0            8.226460E-03   0.0 
            97      G     -1.089488E-02   0.0           -1.836484E-03   0.0           -5.815337E-03   0.0 
            98      G     -9.439879E-03   0.0            9.226747E-03   0.0            8.311706E-03   0.0 
            99      G     -6.724188E-03   0.0           -2.566355E-02   0.0           -2.028337E-02   0.0 
           100      G     -3.110486E-03   0.0            1.358373E-01   0.0            3.483858E-02   0.0 
           110      G     -3.773072E-03  -4.528412E-05  -2.185687E-01  -9.174508E-02   6.314000E-02   5.726051E-05 
           111      G     -3.773072E-03  -1.884354E-04  -6.071872E-02  -9.174508E-02   6.314000E-02   5.726051E-05 
           112      G     -3.773072E-03   9.786715E-05  -3.764187E-01  -9.174508E-02   6.314000E-02   5.726051E-05 
           120      G     -9.727743E-04   1.957518E-03   3.838854E-02   5.632670E-02  -2.676668E-02  -5.943839E-04 
           121      G     -9.727743E-04   3.443477E-03  -2.852816E-02   5.632670E-02  -2.676668E-02  -5.943839E-04 
           122      G     -9.727743E-04   4.715579E-04   1.053052E-01   5.632670E-02  -2.676668E-02  -5.943839E-04 
           310      G      1.000000E+00   0.0           -4.413189E-01   0.0            3.085361E-01   0.0 
           311      G      1.000000E+00   0.0            3.300214E-01   0.0            3.085361E-01   0.0 
           312      G      1.000000E+00   0.0           -1.212659E+00   0.0            3.085361E-01   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.772247E+06 
          CYCLES =  2.118762E+02         R E A L   E I G E N V E C T O R   N O .         12 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G     -2.330731E-01   0.0            4.420795E-03   0.0           -6.606009E-04   0.0 
            97      G     -4.986908E-01   0.0            7.738343E-05   0.0            4.761212E-04   0.0 
            98      G     -3.556205E-01   0.0           -4.212983E-04   0.0           -8.026379E-04   0.0 
            99      G     -1.105257E-01   0.0            1.448724E-03   0.0            2.323028E-03   0.0 



STATIC AEROELASTIC / TRIM SAMPLE CASES 
 

 
4-15 

           100      G      1.662781E-01   0.0           -4.969343E-03   0.0           -7.125062E-03   0.0 
           110      G      1.000000E+00   3.926364E-01   2.994458E-03   3.323875E-03   2.571610E-04  -2.032001E-01 
           111      G      1.000000E+00   9.006367E-01   3.637361E-03   3.323875E-03   2.571610E-04  -2.032001E-01 
           112      G      1.000000E+00  -1.153638E-01   2.351556E-03   3.323875E-03   2.571610E-04  -2.032001E-01 
           120      G      1.975693E-01  -2.235985E-01  -5.320700E-04  -1.962618E-03   2.329912E-04   3.635113E-01 
           121      G      1.975693E-01  -1.132377E+00   5.040803E-05  -1.962618E-03   2.329912E-04   3.635113E-01 
           122      G      1.975693E-01   6.851796E-01  -1.114548E-03  -1.962618E-03   2.329912E-04   3.635113E-01 
           310      G      5.379238E-03   0.0            8.888105E-02   0.0           -5.418866E-02   0.0 
           311      G      5.379238E-03   0.0           -4.659061E-02   0.0           -5.418866E-02   0.0 
           312      G      5.379238E-03   0.0            2.243527E-01   0.0           -5.418866E-02   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.797855E+06 
          CYCLES =  2.662151E+02         R E A L   E I G E N V E C T O R   N O .         13 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      1.231981E-01   0.0           -7.357824E-03   0.0            1.000485E-03   0.0 
            97      G      6.262217E-01   0.0           -7.916786E-05   0.0           -7.409127E-04   0.0 
            98      G      3.425950E-01   0.0            4.455076E-04   0.0            1.324423E-03   0.0 
            99      G     -9.619883E-02   0.0           -1.595105E-03   0.0           -4.101997E-03   0.0 
           100      G     -4.914226E-01   0.0            7.488790E-03   0.0            1.297058E-02   0.0 
           110      G     -1.577142E-03   7.654182E-01  -2.906890E-03  -5.384501E-03  -4.044944E-04  -2.148433E-01 
           111      G     -1.577142E-03   1.302526E+00  -3.918127E-03  -5.384501E-03  -4.044944E-04  -2.148433E-01 
           112      G     -1.577142E-03   2.283099E-01  -1.895654E-03  -5.384501E-03  -4.044944E-04  -2.148433E-01 
           120      G     -5.635339E-01   1.000000E+00   5.185161E-04   2.795807E-03  -2.223653E-04   2.456439E-01 
           121      G     -5.635339E-01   3.858903E-01  -3.739727E-05   2.795807E-03  -2.223653E-04   2.456439E-01 
           122      G     -5.635339E-01   1.614110E+00   1.074429E-03   2.795807E-03  -2.223653E-04   2.456439E-01 
           310      G     -1.336373E-01   0.0           -2.039811E-01   0.0            1.404328E-01   0.0 
           311      G     -1.336373E-01   0.0            1.471009E-01   0.0            1.404328E-01   0.0 
           312      G     -1.336373E-01   0.0           -5.550631E-01   0.0            1.404328E-01   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  4.600576E+06 
          CYCLES =  3.413707E+02         R E A L   E I G E N V E C T O R   N O .         14 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      1.441930E-01   0.0            1.729019E-03   0.0           -2.175326E-04   0.0 
            97      G     -6.796304E-01   0.0            1.110598E-05   0.0            1.663317E-04   0.0 
            98      G     -1.734810E-01   0.0           -6.415993E-05   0.0           -3.100836E-04   0.0 
            99      G      4.618670E-01   0.0            2.146124E-04   0.0            1.012951E-03   0.0 
           100      G      7.532431E-01   0.0           -4.808045E-03   0.0           -2.318554E-03   0.0 
           110      G      3.463527E-01   4.721996E-01   5.795464E-04   1.678542E-03  -1.723281E-05   1.171521E-01 
           111      G      3.463527E-01   1.793193E-01   5.364643E-04   1.678542E-03  -1.723281E-05   1.171521E-01 
           112      G      3.463527E-01   7.650799E-01   6.226284E-04   1.678542E-03  -1.723281E-05   1.171521E-01 
           120      G     -9.061201E-01   1.000000E+00  -9.503169E-05  -7.493036E-04   4.302037E-05  -2.266221E-01 
           121      G     -9.061201E-01   1.566555E+00   1.251923E-05  -7.493036E-04   4.302037E-05  -2.266221E-01 
           122      G     -9.061201E-01   4.334447E-01  -2.025826E-04  -7.493036E-04   4.302037E-05  -2.266221E-01 
           310      G      3.353834E-01   0.0            2.487915E-01   0.0           -2.386901E-01   0.0 
           311      G      3.353834E-01   0.0           -3.479338E-01   0.0           -2.386901E-01   0.0 
           312      G      3.353834E-01   0.0            8.455168E-01   0.0           -2.386901E-01   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  8.452346E+06 
          CYCLES =  4.627098E+02         R E A L   E I G E N V E C T O R   N O .         15 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G     -3.590339E-01   0.0            1.433516E-02   0.0           -1.716474E-03   0.0 
            97      G      4.485361E-01   0.0            4.931790E-05   0.0            1.329477E-03   0.0 
            98      G     -1.651813E-01   0.0           -2.892684E-04   0.0           -2.557378E-03   0.0 
            99      G     -5.528865E-01   0.0            1.116270E-03   0.0            8.579951E-03   0.0 
           100      G     -1.840950E-01   0.0           -4.709410E-03   0.0           -3.043638E-02   0.0 
           110      G      1.000000E+00   3.962128E-01   1.528458E-03   9.513473E-03   4.477128E-04  -1.232028E-01 
           111      G      1.000000E+00   7.042199E-01   2.647740E-03   9.513473E-03   4.477128E-04  -1.232028E-01 
           112      G      1.000000E+00   8.820564E-02   4.091764E-04   9.513473E-03   4.477128E-04  -1.232028E-01 
           120      G     -3.089661E-01  -7.664928E-01  -2.862902E-04  -4.138236E-03   1.225464E-04  -5.966486E-01 
           121      G     -3.089661E-01   7.251287E-01   2.007586E-05  -4.138236E-03   1.225464E-04  -5.966486E-01 
           122      G     -3.089661E-01  -2.258114E+00  -5.926561E-04  -4.138236E-03   1.225464E-04  -5.966486E-01 
           310      G     -2.118754E-01   0.0            8.669730E-03   0.0            1.515541E-01   0.0 
           311      G     -2.118754E-01   0.0            3.875549E-01   0.0            1.515541E-01   0.0 
           312      G     -2.118754E-01   0.0           -3.702155E-01   0.0            1.515541E-01   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.025304E+07 
          CYCLES =  5.096199E+02         R E A L   E I G E N V E C T O R   N O .         16 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G     -4.624315E-02   0.0           -1.205294E-01   0.0            1.425088E-02   0.0 
            97      G      4.908416E-02   0.0           -3.408467E-04   0.0           -1.109672E-02   0.0 
            98      G     -3.238394E-02   0.0            2.007078E-03   0.0            2.148906E-02   0.0 
            99      G     -6.010236E-02   0.0           -7.755182E-03   0.0           -7.263522E-02   0.0 
           100      G      1.193494E-02   0.0            4.530237E-02   0.0            2.560632E-01   0.0 
           110      G     -3.015542E-03  -5.613573E-03  -1.073225E-02  -8.107876E-02  -3.055534E-03   4.559561E-03 
           111      G     -3.015542E-03  -1.701248E-02  -1.837109E-02  -8.107876E-02  -3.055534E-03   4.559561E-03 
           112      G     -3.015542E-03   5.785328E-03  -3.093420E-03  -8.107876E-02  -3.055534E-03   4.559561E-03 
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           120      G      2.163438E-04   1.276953E-02   2.001515E-03   3.451302E-02  -8.617269E-04   5.898138E-03 
           121      G      2.163438E-04  -1.975813E-03  -1.528019E-04   3.451302E-02  -8.617269E-04   5.898138E-03 
           122      G      2.163438E-04   2.751487E-02   4.155833E-03   3.451302E-02  -8.617269E-04   5.898138E-03 
           310      G      1.000000E+00   0.0           -5.579735E-01   0.0           -8.092833E-01   0.0 
           311      G      1.000000E+00   0.0           -2.581182E+00   0.0           -8.092833E-01   0.0 
           312      G      1.000000E+00   0.0            1.465235E+00   0.0           -8.092833E-01   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.200281E+07 
          CYCLES =  5.513934E+02         R E A L   E I G E N V E C T O R   N O .         17 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      9.474640E-01   0.0           -1.318226E-01   0.0            1.545038E-02   0.0 
            97      G     -9.490048E-01   0.0           -3.178039E-04   0.0           -1.207541E-02   0.0 
            98      G      8.949282E-01   0.0            1.876450E-03   0.0            2.349253E-02   0.0 
            99      G      1.000000E+00   0.0           -7.260337E-03   0.0           -7.981197E-02   0.0 
           100      G     -8.379456E-01   0.0            5.251346E-02   0.0            2.805642E-01   0.0 
           110      G     -2.766762E-01   3.724599E-01  -1.008761E-02  -8.932859E-02  -2.837364E-03  -3.767860E-01 
           111      G     -2.766762E-01   1.314425E+00  -1.718102E-02  -8.932859E-02  -2.837364E-03  -3.767860E-01 
           112      G     -2.766762E-01  -5.695050E-01  -2.994201E-03  -8.932859E-02  -2.837364E-03  -3.767860E-01 
           120      G      8.248970E-02  -7.604401E-01   1.877367E-03   3.747217E-02  -8.111633E-04  -2.720452E-01 
           121      G      8.248970E-02  -8.032712E-02  -1.505413E-04   3.747217E-02  -8.111633E-04  -2.720452E-01 
           122      G      8.248970E-02  -1.440553E+00   3.905275E-03   3.747217E-02  -8.111633E-04  -2.720452E-01 
           310      G      6.444000E-01   0.0           -8.862442E-01   0.0           -6.348374E-01   0.0 
           311      G      6.444000E-01   0.0           -2.473338E+00   0.0           -6.348374E-01   0.0 
           312      G      6.444000E-01   0.0            7.008493E-01   0.0           -6.348374E-01   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.948186E+07 
          CYCLES =  7.024822E+02         R E A L   E I G E N V E C T O R   N O .         18 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      1.552922E-01   0.0           -1.194108E-02   0.0            1.371779E-03   0.0 
            97      G     -4.643114E-01   0.0           -1.765682E-05   0.0           -1.081404E-03   0.0 
            98      G      1.000000E+00   0.0            1.048928E-04   0.0            2.126042E-03   0.0 
            99      G     -6.894156E-01   0.0           -4.071943E-04   0.0           -7.305905E-03   0.0 
           100      G     -2.046026E-01   0.0            5.305941E-03   0.0            2.553726E-02   0.0 
           110      G      6.186625E-01  -2.767220E-01  -5.698180E-04  -8.217326E-03  -1.565919E-04   2.555553E-01 
           111      G      6.186625E-01  -9.156101E-01  -9.612978E-04  -8.217326E-03  -1.565919E-04   2.555553E-01 
           112      G      6.186625E-01   3.621663E-01  -1.783382E-04  -8.217326E-03  -1.565919E-04   2.555553E-01 
           120      G     -8.040471E-02   2.811655E-01   1.055982E-04   3.334995E-03  -4.597198E-05   6.110705E-02 
           121      G     -8.040471E-02   1.283979E-01  -9.331709E-06   3.334995E-03  -4.597198E-05   6.110705E-02 
           122      G     -8.040471E-02   4.339332E-01   2.205282E-04   3.334995E-03  -4.597198E-05   6.110705E-02 
           310      G     -1.526781E-02   0.0           -1.278120E-01   0.0           -2.091486E-02   0.0 
           311      G     -1.526781E-02   0.0           -1.800992E-01   0.0           -2.091486E-02   0.0 
           312      G     -1.526781E-02   0.0           -7.552487E-02   0.0           -2.091486E-02   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.346185E+07 
          CYCLES =  7.709056E+02         R E A L   E I G E N V E C T O R   N O .         19 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G     -2.334103E-02   0.0            8.642989E-03   0.0           -9.873937E-04   0.0 
            97      G     -3.786556E-02   0.0            1.059909E-05   0.0            7.802718E-04   0.0 
            98      G      1.059482E-01   0.0           -6.307105E-05   0.0           -1.538443E-03   0.0 
            99      G     -1.526303E-01   0.0            2.449889E-04   0.0            5.303181E-03   0.0 
           100      G      1.684824E-01   0.0           -4.003329E-03   0.0           -1.849221E-02   0.0 
           110      G     -3.375328E-01   1.000000E+00   3.441048E-04   5.978541E-03   9.357954E-05   2.383652E-01 
           111      G     -3.375328E-01   4.040870E-01   5.780536E-04   5.978541E-03   9.357954E-05   2.383652E-01 
           112      G     -3.375328E-01   1.595913E+00   1.101559E-04   5.978541E-03   9.357954E-05   2.383652E-01 
           120      G      2.104010E-01  -2.927009E-01  -6.366435E-05  -2.404404E-03   2.777214E-05  -2.833197E-03 
           121      G      2.104010E-01  -2.856179E-01   5.765998E-06  -2.404404E-03   2.777214E-05  -2.833197E-03 
           122      G      2.104010E-01  -2.997839E-01  -1.330947E-04  -2.404404E-03   2.777214E-05  -2.833197E-03 
           310      G      2.459174E-02   0.0            1.027930E-01   0.0            9.418124E-03   0.0 
           311      G      2.459174E-02   0.0            1.263383E-01   0.0            9.418124E-03   0.0 
           312      G      2.459174E-02   0.0            7.924767E-02   0.0            9.418124E-03   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.423519E+07 
          CYCLES =  7.835078E+02         R E A L   E I G E N V E C T O R   N O .         20 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G     -1.423736E-01   0.0            5.038580E-02   0.0           -5.751163E-03   0.0 
            97      G     -1.676277E-01   0.0            5.980608E-05   0.0            4.546497E-03   0.0 
            98      G      4.900089E-01   0.0           -3.559761E-04   0.0           -8.968260E-03   0.0 
            99      G     -7.747561E-01   0.0            1.382810E-03   0.0            3.092964E-02   0.0 
           100      G      1.000000E+00   0.0           -2.352373E-02   0.0           -1.078000E-01   0.0 
           110      G     -7.844720E-01  -3.030885E-01   1.943791E-03   3.488517E-02   5.274910E-04  -5.410790E-01 
           111      G     -7.844720E-01   1.049609E+00   3.262519E-03   3.488517E-02   5.274910E-04  -5.410790E-01 
           112      G     -7.844720E-01  -1.655786E+00   6.250635E-04   3.488517E-02   5.274910E-04  -5.410790E-01 
           120      G     -4.476678E-02  -1.143842E-01  -3.595160E-04  -1.400984E-02   1.568803E-04  -5.868637E-02 
           121      G     -4.476678E-02   3.233168E-02   3.268472E-05  -1.400984E-02   1.568803E-04  -5.868637E-02 
           122      G     -4.476678E-02  -2.611002E-01  -7.517168E-04  -1.400984E-02   1.568803E-04  -5.868637E-02 
           310      G      1.560252E-01   0.0            6.096480E-01   0.0            4.987098E-02   0.0 
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           311      G      1.560252E-01   0.0            7.343255E-01   0.0            4.987098E-02   0.0 
           312      G      1.560252E-01   0.0            4.849706E-01   0.0            4.987098E-02   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.284808E+08 
          CYCLES =  1.804011E+03         R E A L   E I G E N V E C T O R   N O .         21 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      5.205497E-04   0.0           -3.530539E-03   0.0            3.948223E-04   0.0 
            97      G      2.962855E-06   0.0           -7.865081E-07   0.0           -3.146271E-04   0.0 
            98      G     -5.866011E-05   0.0            4.709783E-06   0.0            6.276054E-04   0.0 
            99      G      1.099759E-03   0.0           -2.679467E-05   0.0           -2.187992E-03   0.0 
           100      G     -2.061517E-02   0.0           -3.190127E-02   0.0            1.769615E-02   0.0 
           110      G      1.321969E-03  -2.974345E-04   3.255320E-05   1.253076E-03  -3.551928E-05   4.121699E-04 
           111      G      1.321969E-03  -1.327859E-03  -5.624500E-05   1.253076E-03  -3.551928E-05   4.121699E-04 
           112      G      1.321969E-03   7.329903E-04   1.213514E-04   1.253076E-03  -3.551928E-05   4.121699E-04 
           120      G     -1.566395E-05   4.683424E-05  -2.416483E-06  -4.730324E-04   1.089575E-06   7.148907E-06 
           121      G     -1.566395E-05   2.896198E-05   3.074547E-07  -4.730324E-04   1.089575E-06   7.148907E-06 
           122      G     -1.566395E-05   6.470651E-05  -5.140420E-06  -4.730324E-04   1.089575E-06   7.148907E-06 
           310      G      5.610073E-01   0.0            1.000000E+00   0.0           -8.506871E-02   0.0 
           311      G      5.610073E-01   0.0            7.873282E-01   0.0           -8.506871E-02   0.0 
           312      G      5.610073E-01   0.0            1.212672E+00   0.0           -8.506871E-02   0.0 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  0.000000E+00 
                                 S T R E S S E S   I N   B A R   E L E M E N T S          ( C B A R ) 
  ELEMENT        SA1            SA2            SA3            SA4           AXIAL          SA-MAX         SA-MIN     M.S.-T 
    ID.          SB1            SB2            SB3            SB4           STRESS         SB-MAX         SB-MIN     M.S.-C 
0     110    2.020134E-07  -1.556144E-07   1.556144E-07  -2.020134E-07  -3.973643E-08   1.622770E-07  -2.417499E-07  
             1.768196E-07  -1.808083E-07   1.808083E-07  -1.768196E-07                  1.410718E-07  -2.205447E-07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  0.000000E+00 
0     110    5.082198E-21  -5.082198E-21   5.082198E-21  -5.082198E-21  -5.646886E-22   4.517509E-21  -5.646886E-21  
             3.097150E-08   3.097150E-08  -3.097150E-08  -3.097150E-08                  3.097150E-08  -3.097150E-08  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  0.000000E+00 
0     110   -1.125271E-08  -1.020497E-08   1.020497E-08   1.125271E-08   3.880511E-11   1.129152E-08  -1.121391E-08  
             2.072697E-08   1.975834E-08  -1.975834E-08  -2.072697E-08                  2.076578E-08  -2.068817E-08  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  3.814892E+03 
0     110   -6.394756E+06  -6.407264E+06   6.407264E+06   6.394756E+06   1.286674E+02   6.407393E+06  -6.407136E+06  
            -4.407347E+06  -4.413736E+06   4.413736E+06   4.407347E+06                  4.413865E+06  -4.413608E+06  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.312566E+04 
0     110   -1.152244E+07  -1.136236E+07   1.136236E+07   1.152244E+07  -1.311154E+03   1.152112E+07  -1.152375E+07  
            -6.496776E+06  -6.410624E+06   6.410624E+06   6.496776E+06                  6.495466E+06  -6.498088E+06  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  5.288868E+04 
0     110   -5.749906E+07   5.739315E+07  -5.739315E+07   5.749906E+07   2.674972E+05   5.776656E+07  -5.723156E+07  
            -3.895416E+07   3.875206E+07  -3.875206E+07   3.895416E+07                  3.922166E+07  -3.868667E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  7.263895E+04 
0     110    9.741695E+06   1.147929E+07  -1.147929E+07  -9.741695E+06   1.522970E+04   1.149452E+07  -1.146406E+07  
             1.265445E+07   1.397711E+07  -1.397711E+07  -1.265445E+07                  1.399234E+07  -1.396188E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.243099E+05 
0     110    5.092602E+06   4.478648E+06  -4.478648E+06  -5.092602E+06  -1.940018E+04   5.073202E+06  -5.112002E+06  
            -4.436399E+06  -5.089462E+06   5.089462E+06   4.436399E+06                  5.070062E+06  -5.108862E+06  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.938939E+05 
0     110   -6.526524E+07  -6.494502E+07   6.494502E+07   6.526524E+07   2.938786E+04   6.529463E+07  -6.523585E+07  
             2.878260E+07   2.938037E+07  -2.938037E+07  -2.878260E+07                  2.940976E+07  -2.935098E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  6.936338E+05 
0     110   -1.760658E+07  -1.825024E+07   1.825024E+07   1.760658E+07   7.313621E+04   1.832338E+07  -1.817711E+07  
             2.542621E+07   2.605468E+07  -2.605468E+07  -2.542621E+07                  2.612781E+07  -2.598154E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  8.249879E+05 
0     110    4.305552E+07   4.229929E+07  -4.229929E+07  -4.305552E+07   7.284816E+04   4.312837E+07  -4.298268E+07  
            -2.668230E+07  -2.609745E+07   2.609745E+07   2.668230E+07                  2.675515E+07  -2.660945E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.772247E+06 
0     110   -4.120752E+08   4.079569E+08  -4.079569E+08   4.120752E+08  -1.916199E+07   3.929132E+08  -4.312372E+08  
             1.063493E+08  -1.055081E+08   1.055081E+08  -1.063493E+08                  8.718731E+07  -1.255113E+08  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.797855E+06 
0     110   -3.025869E+08   3.093246E+08  -3.093246E+08   3.025869E+08   1.042429E+08   4.135675E+08  -2.050817E+08  
            -1.609337E+07   1.501773E+07  -1.501773E+07   1.609337E+07                  1.203363E+08   8.814954E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  4.600576E+06 
0     110   -8.581570E+07   8.398350E+07  -8.398350E+07   8.581570E+07   1.527375E+08   2.385532E+08   6.692179E+07  
             2.604834E+08  -2.599503E+08   2.599503E+08  -2.604834E+08                  4.132209E+08  -1.077459E+08  
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0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  8.452346E+06 
0     110   -7.733596E+08   7.607816E+08  -7.607816E+08   7.733596E+08  -6.208370E+07   7.112758E+08  -8.354433E+08  
             5.830810E+08  -5.823158E+08   5.823158E+08  -5.830810E+08                  5.209973E+08  -6.451647E+08  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.025304E+07 
0     110    5.866129E+07   4.780692E+07  -4.780692E+07  -5.866129E+07   6.519071E+05   5.931320E+07  -5.800938E+07  
            -2.010839E+06  -4.803154E+06   4.803154E+06   2.010839E+06                  5.455062E+06  -4.151248E+06  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.200281E+07 
0     110    9.951519E+07   1.736738E+07  -1.736738E+07  -9.951519E+07   1.045679E+07   1.099720E+08  -8.905840E+07  
            -6.087351E+08   6.011272E+08  -6.011272E+08   6.087351E+08                  6.191919E+08  -5.982783E+08  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.948186E+07 
0     110   -8.239151E+08   8.345878E+08  -8.345878E+08   8.239151E+08  -1.624394E+08   6.721485E+08  -9.970272E+08  
             1.211331E+09  -1.212045E+09   1.212045E+09  -1.211331E+09                  1.049606E+09  -1.374485E+09  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.346185E+07 
0     110   -4.086227E+08   4.008774E+08  -4.008774E+08   4.086227E+08   2.791040E+08   6.877267E+08  -1.295187E+08  
             7.617252E+08  -7.611983E+08   7.611983E+08  -7.617252E+08                  1.040829E+09  -4.826212E+08  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.423519E+07 
0     110    2.106677E+09  -2.151850E+09   2.151850E+09  -2.106677E+09   1.570701E+08   2.308920E+09  -1.994780E+09  
            -2.937442E+09   2.940526E+09  -2.940526E+09   2.937442E+09                  3.097596E+09  -2.783456E+09  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.284808E+08 
0     110   -1.473281E+07   1.581541E+07  -1.581541E+07   1.473281E+07  -2.799975E+06   1.301544E+07  -1.861539E+07  
             1.729023E+07  -1.449161E+07   1.449161E+07  -1.729023E+07                  1.449026E+07  -2.009020E+07  

 
 
• Input Data Listing: 
 

Listing 4.3  Antisymmetric Modal Data for Forward Swept Wing (FSW) Configuration (HA144DA.F06) 
 
ID MSC, HA144D $  
     TIME 5 $ CPU TIME IN MINUTES                                                             
     SOL 103                                                                                  
     COMPILE SEMODES SOUIN=MSCSOU LIST NOREF $                                                
     ALTER 177 $                                                                              
     MPYAD MGG,PHG,/MGH $                                                                     
     OUTPUT4 MGH///12/2//9$                                                                   
     ENDALTER                                                                                 
     CEND                                                                                     
0                                        C A S E    C O N T R O L   D E C K   E C H O                                                
                 CARD                                                                                                                
                 COUNT                                                                                                               
                  1      TITLE = EXAMPLE HA144D: 30 DEG FWD SWEPT WING WITH CANARD & FI HA144D                    
                  2      SUBTI = ANTI-SYMMETRIC FLIGHT CONDITIONS, DOUBLET-LATTICE AERO                           
                  3      LABEL = HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                    
                  4        ECHO    = SORTED                                                                       
                  5        SPC = 1                                                                                
                  6        METHOD=1                                                                               
                  7        DISP    = ALL $ PRINT ALL DISPLACEMENTS                                                
                  8        STRESS=ALL                                                                             
                  9      BEGIN BULK                                                                               
0                                                 S O R T E D   B U L K   D A T A   E C H O                                          
                 CARD                                                                                                                
                 COUNT        .   1  ..   2  ..   3  ..   4  ..   5  ..   6  ..   7  ..   8  ..   9  ..  10  .                       
                    1-        CBAR    100     100     90      99      0.      0.      1.                       
                    2-        CBAR    101     100     97      98      0.      0.      1.                       
                    3-        CBAR    102     100     98      90      0.      0.      1.                       
                    4-        CBAR    103     100     99      100     0.      0.      1.                       
                    5-        CBAR    110     101     100     110     0.      0.      1.                       
                    6-        CBAR    120     101     110     120     0.      0.      1.                       
                    7-        CBAR    310     301     100     310     0.      0.      1.                       
                    8-        CONM2   97      97      0       1500.0                                           
                    9-        CONM2   98      98      0       1500.0                                           
                   10-        CONM2   99      99      0       1500.0                                           
                   11-        CONM2   100     100     0       1500.0                                           
                   12-        CONM2   111     111     0       600.0                                            
                   13-        CONM2   112     112     0       400.0                                            
                   14-        CONM2   121     121     0       600.0                                            
                   15-        CONM2   122     122     0       400.0                                            
                   16-        CONM2   311     311     0       30.0                                             
                   17-        CONM2   312     312     0       20.0                                             
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                   18-        EIGR    1       MGIV    0.      30000.          24                      +M       
                   19-        +M      MAX                                                                      
                   20-        GRID    90              15.     0.      0.                                       
                   21-        GRID    97              0.      0.      0.                                       
                   22-        GRID    98              10.     0.      0.                                       
                   23-        GRID    99              20.     0.      0.                                       
                   24-        GRID    100             30.     0.      0.                                       
                   25-        GRID    110             27.11325+5.     0.                                       
                   26-        GRID    111             24.61325+5.     0.                                       
                   27-        GRID    112             29.61325+5.     0.                                       
                   28-        GRID    120             21.33975+15.    0.                                       
                   29-        GRID    121             18.83975+15.    0.                                       
                   30-        GRID    122             23.83975+15.    0.                                       
                   31-        GRID    310             32.88675+0.     5.                                       
                   32-        GRID    311             30.38675+0.     5.                                       
                   33-        GRID    312             35.38675+0.     5.                                       
                   34-        MAT1    1       1.44+9  5.40+8                                                   
                   35-        PARAM   GRDPNT  90                                                               
                   36-        PARAM   WTMASS  .031081                                                          
                   37-        PBAR    100     1       2.0     .173611 0.15    0.5                     +PB1F    
                   38-        +PB1F   1.0     1.0     1.0     -1.0    -1.0    1.0     -1.0    -1.0    +PB2F    
                   39-        +PB2F                   0.0                                                      
                   40-        PBAR    101     1       1.5     0.173611+2.0    0.462963                +PB1W    
                   41-        +PB1W   0.5     3.0     0.5     -3.0    -0.5    3.0     -0.5    -3.0    +PB2W    
                   42-        +PB2W                   0.0                                                      
                   43-        PBAR    301     1       .75     .086806 1.0     .231482                 +PB1FI   
                   44-        +PB1FI  0.5     3.0     0.5     -3.0    -0.5    3.0     -0.5    -3.0    +PB2FI   
                   45-        +PB2FI                  0.                                                       
                   46-        RBAR    111     110     111     123456                                           
                   47-        RBAR    112     110     112     123456                                           
                   48-        RBAR    121     120     121     123456                                           
                   49-        RBAR    122     120     122     123456                                           
                   50-        RBAR    311     310     311     123456                                           
                   51-        RBAR    312     310     312     123456                                           
                   52-        SPC1    1       135     90                                                       
                   53-        SPC1    1       135     97      98      99      100     310                      
                   54-        SPC1    2       246     90                                                       
                   55-        SPC1    2       246     97      98      99      100     310                      
                   56-        SUPORT  90      246                                                              
                              ENDDATA  
0                       TOTAL COUNT=        57 
1    EXAMPLE HA144D: 30 DEG FWD SWEPT WING WITH CANARD & FI HA144D          OCTOBER  23, 1999  MSC.NASTRAN  4/28/98   PAGE    19 
      ANTI-SYMMETRIC FLIGHT CONDITIONS, DOUBLET-LATTICE AERO                                                                         
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
                           O U T P U T   F R O M   G R I D   P O I N T   W E I G H T   G E N E R A T O R 
0                                                     REFERENCE POINT =       90 
                                                                M O 
                      *  8.050000E+03  0.000000E+00  0.000000E+00  0.000000E+00  2.500000E+02 -2.000000E+04 * 
                      *  0.000000E+00  8.050000E+03  0.000000E+00 -2.500000E+02  0.000000E+00  1.832234E+04 * 
                      *  0.000000E+00  0.000000E+00  8.050000E+03  2.000000E+04 -1.832234E+04  0.000000E+00 * 
                      *  0.000000E+00 -2.500000E+02  2.000000E+04  2.512500E+05 -1.456625E+05 -4.346688E+03 * 
                      *  2.500000E+02  0.000000E+00 -1.832234E+04 -1.456625E+05  9.476352E+05  0.000000E+00 * 
                      * -2.000000E+04  1.832234E+04  0.000000E+00 -4.346688E+03  0.000000E+00  1.196385E+06 * 
                                                                 S 
                                           *  1.000000E+00  0.000000E+00  0.000000E+00 * 
                                           *  0.000000E+00  1.000000E+00  0.000000E+00 * 
                                           *  0.000000E+00  0.000000E+00  1.000000E+00 * 
                               DIRECTION 
                          MASS AXIS SYSTEM (S)     MASS              X-C.G.        Y-C.G.        Z-C.G. 
                                  X            8.050000E+03      0.000000E+00  2.484472E+00  3.105590E-02 
                                  Y            8.050000E+03      2.276067E+00  0.000000E+00  3.105590E-02 
                                  Z            8.050000E+03      2.276067E+00  2.484472E+00  0.000000E+00 
                                                                I(S) 
                                           *  2.015528E+05  1.001412E+05  3.777671E+03 * 
                                           *  1.001412E+05  9.059246E+05 -6.211180E+02 * 
                                           *  3.777671E+03 -6.211180E+02  1.104993E+06 * 
                                                                I(Q) 
                                           *  9.198781E+05                             * 
                                           *                1.105014E+06               * 
                                           *                              1.875778E+05 * 
                                                                 Q 
                                           *  1.380458E-01  4.794336E-03  9.904143E-01 * 
                                           * -9.904068E-01 -5.531210E-03  1.380715E-01 * 
                                           *  6.140151E-03 -9.999732E-01  3.984783E-03 * 
 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
  
                                              R E A L   E I G E N V A L U E S 
   MODE    EXTRACTION      EIGENVALUE            RADIANS             CYCLES            GENERALIZED         GENERALIZED 
    NO.       ORDER                                                                       MASS              STIFFNESS 
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        1         5        0.0                 0.0                 0.0                 2.502021E+02        0.0 
        2         3        0.0                 0.0                 0.0                 3.470604E+01        0.0 
        3         4        0.0                 0.0                 0.0                 1.202458E+02        0.0 
        4         1        2.262345E+03        4.756412E+01        7.570065E+00        6.295852E+01        1.424339E+05 
        5         2        2.113832E+04        1.453902E+02        2.313957E+01        1.035226E+02        2.188294E+06 
        6         6        5.490804E+04        2.343246E+02        3.729393E+01        5.105309E+01        2.803226E+06 
        7         7        1.264355E+05        3.555778E+02        5.659196E+01        7.714111E+01        9.753378E+06 
        8         8        1.423133E+05        3.772443E+02        6.004030E+01        6.533878E+01        9.298577E+06 
        9         9        4.002544E+05        6.326566E+02        1.006904E+02        3.151757E+01        1.261504E+07 
       10        10        8.970219E+05        9.471124E+02        1.507376E+02        6.568317E+01        5.891925E+07 
       11        11        2.635288E+06        1.623357E+03        2.583653E+02        5.073967E+00        1.337137E+07 
       12        12        3.276632E+06        1.810147E+03        2.880938E+02        2.798445E+00        9.169474E+06 
       13        16        6.053224E+06        2.460330E+03        3.915737E+02        5.846271E+01        3.538879E+08 
       14        15        6.791553E+06        2.606061E+03        4.147675E+02        1.277010E+02        8.672881E+08 
       15        13        1.446016E+07        3.802652E+03        6.052108E+02        2.566420E+02        3.711085E+09 
       16        14        2.589591E+07        5.088803E+03        8.099081E+02        5.043187E+01        1.305979E+09 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  0.000000E+00 
          CYCLES =  0.000000E+00         R E A L   E I G E N V E C T O R   N O .          1 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            1.000000E+00   0.0           -1.722938E-15   0.0           -1.243816E-15 
            97      G      0.0            1.000000E+00   0.0           -1.722938E-15   0.0           -9.433155E-17 
            98      G      0.0            1.000000E+00   0.0           -1.722938E-15   0.0            8.251859E-18 
            99      G      0.0            1.000000E+00   0.0           -1.722938E-15   0.0           -5.188058E-15 
           100      G      0.0            1.000000E+00   0.0           -1.695182E-15   0.0           -4.711137E-15 
           110      G      2.266243E-14   1.000000E+00  -8.278423E-15  -1.647610E-15   4.173490E-31  -4.413733E-15 
           111      G      2.266243E-14   1.000000E+00  -8.278423E-15  -1.647610E-15   4.173490E-31  -4.413733E-15 
           112      G      2.266243E-14   1.000000E+00  -8.278423E-15  -1.647610E-15   4.173490E-31  -4.413733E-15 
           120      G      6.633583E-14   1.000000E+00  -2.483527E-14  -1.658541E-15   4.288976E-31  -4.348341E-15 
           121      G      6.633583E-14   1.000000E+00  -2.483527E-14  -1.658541E-15   4.288976E-31  -4.348341E-15 
           122      G      6.633583E-14   1.000000E+00  -2.483527E-14  -1.658541E-15   4.288976E-31  -4.348341E-15 
           310      G      0.0            1.000000E+00   0.0           -2.020534E-15   0.0           -5.250176E-15 
           311      G      0.0            1.000000E+00   0.0           -2.020534E-15   0.0           -5.250176E-15 
           312      G      0.0            1.000000E+00   0.0           -2.020534E-15   0.0           -5.250176E-15 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  0.000000E+00 
          CYCLES =  0.000000E+00         R E A L   E I G E N V E C T O R   N O .          2 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            2.070393E-03   0.0            6.666667E-02   0.0           -1.009217E-16 
            97      G      0.0            2.070393E-03   0.0            6.666667E-02   0.0           -7.939533E-18 
            98      G      0.0            2.070393E-03   0.0            6.666667E-02   0.0            1.533696E-17 
            99      G      0.0            2.070393E-03   0.0            6.666667E-02   0.0           -4.963049E-16 
           100      G      0.0            2.070393E-03   0.0            6.666667E-02   0.0           -9.345865E-16 
           110      G      4.660675E-15   2.070393E-03   3.333333E-01   6.666667E-02  -1.757853E-17  -9.318890E-16 
           111      G      4.660675E-15   2.070393E-03   3.333333E-01   6.666667E-02  -1.757853E-17  -9.318890E-16 
           112      G      4.660675E-15   2.070393E-03   3.333333E-01   6.666667E-02  -1.757853E-17  -9.318890E-16 
           120      G      1.397860E-14   2.070393E-03   1.000000E+00   6.666667E-02  -3.011119E-17  -9.317537E-16 
           121      G      1.397860E-14   2.070393E-03   1.000000E+00   6.666667E-02  -3.011119E-17  -9.317537E-16 
           122      G      1.397860E-14   2.070393E-03   1.000000E+00   6.666667E-02  -3.011119E-17  -9.317537E-16 
           310      G      0.0           -3.312629E-01   0.0            6.666667E-02   0.0           -8.628040E-16 
           311      G      0.0           -3.312629E-01   0.0            6.666667E-02   0.0           -8.628040E-16 
           312      G      0.0           -3.312629E-01   0.0            6.666667E-02   0.0           -8.628040E-16 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  0.000000E+00 
          CYCLES =  0.000000E+00         R E A L   E I G E N V E C T O R   N O .          3 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            1.317233E-01   0.0           -8.703588E-04   0.0           -5.788511E-02 
            97      G      0.0            1.000000E+00   0.0           -8.703588E-04   0.0           -5.788511E-02 
            98      G      0.0            4.211489E-01   0.0           -8.703588E-04   0.0           -5.788511E-02 
            99      G      0.0           -1.577022E-01   0.0           -8.703588E-04   0.0           -5.788511E-02 
           100      G      0.0           -7.365533E-01   0.0           -8.703588E-04   0.0           -5.788511E-02 
           110      G      2.894256E-01  -5.694535E-01  -4.351794E-03  -8.703588E-04   2.294944E-19  -5.788511E-02 
           111      G      2.894256E-01  -4.247407E-01  -4.351794E-03  -8.703588E-04   2.294944E-19  -5.788511E-02 
           112      G      2.894256E-01  -7.141662E-01  -4.351794E-03  -8.703588E-04   2.294944E-19  -5.788511E-02 
           120      G      8.682767E-01  -2.352538E-01  -1.305538E-02  -8.703588E-04   3.931130E-19  -5.788511E-02 
           121      G      8.682767E-01  -9.054101E-02  -1.305538E-02  -8.703588E-04   3.931130E-19  -5.788511E-02 
           122      G      8.682767E-01  -3.799666E-01  -1.305538E-02  -8.703588E-04   3.931130E-19  -5.788511E-02 
           310      G      0.0           -8.993014E-01   0.0           -8.703588E-04   0.0           -5.788511E-02 
           311      G      0.0           -7.545886E-01   0.0           -8.703588E-04   0.0           -5.788511E-02 
           312      G      0.0           -1.044014E+00   0.0           -8.703588E-04   0.0           -5.788511E-02 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.262345E+03 
          CYCLES =  7.570065E+00         R E A L   E I G E N V E C T O R   N O .          4 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            1.455638E-01   0.0           -1.083308E-04   0.0            2.635469E-02 
            97      G      0.0           -5.600664E-01   0.0           -1.083308E-04   0.0            5.731965E-02 
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            98      G      0.0           -3.245049E-02   0.0           -1.083308E-04   0.0            4.364548E-02 
            99      G      0.0            2.190411E-01   0.0           -1.083308E-04   0.0            1.830685E-03 
           100      G      0.0           -7.445335E-02   0.0           -1.083308E-04   0.0           -6.356908E-02 
           110      G      3.248928E-01   1.131082E-01  -8.150095E-04  -1.824021E-04  -4.758986E-05  -6.618343E-02 
           111      G      3.248928E-01   2.785667E-01  -9.339842E-04  -1.824021E-04  -4.758986E-05  -6.618343E-02 
           112      G      3.248928E-01  -5.235041E-02  -6.960349E-04  -1.824021E-04  -4.758986E-05  -6.618343E-02 
           120      G      1.000000E+00   5.028661E-01  -3.437551E-03  -2.389350E-04  -8.758919E-05  -6.822115E-02 
           121      G      1.000000E+00   6.734190E-01  -3.656524E-03  -2.389350E-04  -8.758919E-05  -6.822115E-02 
           122      G      1.000000E+00   3.323132E-01  -3.218579E-03  -2.389350E-04  -8.758919E-05  -6.822115E-02 
           310      G      0.0           -2.574605E-01   0.0           -1.176397E-04   0.0           -6.360735E-02 
           311      G      0.0           -9.844215E-02   0.0           -1.176397E-04   0.0           -6.360735E-02 
           312      G      0.0           -4.164789E-01   0.0           -1.176397E-04   0.0           -6.360735E-02 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.113832E+04 
          CYCLES =  2.313957E+01         R E A L   E I G E N V E C T O R   N O .          5 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            1.032016E+00   0.0            1.794927E-03   0.0           -4.806895E-02 
            97      G      0.0           -6.081735E-01   0.0            1.794927E-03   0.0            2.070639E-01 
            98      G      0.0            1.000000E+00   0.0            1.794927E-03   0.0            6.832428E-02 
            99      G      0.0            5.937984E-01   0.0            1.794927E-03   0.0           -1.197695E-01 
           100      G      0.0           -3.479521E-01   0.0            1.794927E-03   0.0            6.367940E-03 
           110      G     -6.437982E-02  -3.863915E-01   4.467002E-03   6.124846E-04  -9.857167E-04   1.859727E-02 
           111      G     -6.437982E-02  -4.328846E-01   2.002710E-03   6.124846E-04  -9.857167E-04   1.859727E-02 
           112      G     -6.437982E-02  -3.398983E-01   6.931294E-03   6.124846E-04  -9.857167E-04   1.859727E-02 
           120      G     -3.104080E-01  -5.297160E-01  -5.985182E-03  -4.540668E-04  -2.088384E-03   2.797832E-02 
           121      G     -3.104080E-01  -5.996618E-01  -1.120614E-02  -4.540668E-04  -2.088384E-03   2.797832E-02 
           122      G     -3.104080E-01  -4.597702E-01  -7.642227E-04  -4.540668E-04  -2.088384E-03   2.797832E-02 
           310      G      0.0           -3.390050E-01   0.0            2.033883E-03   0.0            6.549267E-03 
           311      G      0.0           -3.553781E-01   0.0            2.033883E-03   0.0            6.549267E-03 
           312      G      0.0           -3.226318E-01   0.0            2.033883E-03   0.0            6.549267E-03 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  5.490804E+04 
          CYCLES =  3.729393E+01         R E A L   E I G E N V E C T O R   N O .          6 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            3.672308E-03   0.0           -2.029820E-01   0.0           -1.840594E-03 
            97      G      0.0           -4.067896E-03   0.0           -2.029820E-01   0.0            2.166500E-03 
            98      G      0.0            9.562077E-03   0.0           -2.029820E-01   0.0           -2.440071E-04 
            99      G      0.0           -6.130801E-03   0.0           -2.029820E-01   0.0           -1.809343E-03 
           100      G      0.0           -1.702998E-02   0.0           -2.029820E-01   0.0           -4.962411E-04 
           110      G      3.410720E-03  -1.521375E-02  -7.132110E-01  -1.529506E-01   1.532897E-01  -8.309764E-04 
           111      G      3.410720E-03  -1.313630E-02  -3.299868E-01  -1.529506E-01   1.532897E-01  -8.309764E-04 
           112      G      3.410720E-03  -1.729119E-02  -1.096435E+00  -1.529506E-01   1.532897E-01  -8.309764E-04 
           120      G      1.389061E-02  -9.316092E-03   2.548500E-02  -6.274851E-02   4.067667E-01  -1.150899E-03 
           121      G      1.389061E-02  -6.438843E-03   1.042402E+00  -6.274851E-02   4.067667E-01  -1.150899E-03 
           122      G      1.389061E-02  -1.219334E-02  -9.914317E-01  -6.274851E-02   4.067667E-01  -1.150899E-03 
           310      G      0.0            1.000000E+00   0.0           -2.046323E-01   0.0           -1.552276E-03 
           311      G      0.0            1.003881E+00   0.0           -2.046323E-01   0.0           -1.552276E-03 
           312      G      0.0            9.961193E-01   0.0           -2.046323E-01   0.0           -1.552276E-03 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.264355E+05 
          CYCLES =  5.659196E+01         R E A L   E I G E N V E C T O R   N O .          7 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            2.574240E-01   0.0            1.051363E-02   0.0            2.246864E-01 
            97      G      0.0            2.113755E-01   0.0            1.051363E-02   0.0           -1.868688E-01 
            98      G      0.0           -6.959102E-01   0.0            1.051363E-02   0.0            1.015519E-01 
            99      G      0.0            1.000000E+00   0.0            1.051363E-02   0.0            1.724863E-02 
           100      G      0.0           -2.102548E-01   0.0            1.051363E-02   0.0           -2.484977E-02 
           110      G      6.199987E-02  -1.791238E-01   4.199237E-02  -2.824912E-03   1.118105E-02  -7.873790E-04 
           111      G      6.199987E-02  -1.771553E-01   6.994499E-02  -2.824912E-03   1.118105E-02  -7.873790E-04 
           112      G      6.199987E-02  -1.810922E-01   1.403976E-02  -2.824912E-03   1.118105E-02  -7.873790E-04 
           120      G     -5.765105E-02  -2.530268E-01  -3.192614E-02  -2.213238E-02   2.130304E-02   1.963631E-02 
           121      G     -5.765105E-02  -3.021175E-01   2.133146E-02  -2.213238E-02   2.130304E-02   1.963631E-02 
           122      G     -5.765105E-02  -2.039360E-01  -8.518374E-02  -2.213238E-02   2.130304E-02   1.963631E-02 
           310      G      0.0           -3.373880E-01   0.0            1.119491E-02   0.0           -2.513800E-02 
           311      G      0.0           -2.745430E-01   0.0            1.119491E-02   0.0           -2.513800E-02 
           312      G      0.0           -4.002330E-01   0.0            1.119491E-02   0.0           -2.513800E-02 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.423133E+05 
          CYCLES =  6.004030E+01         R E A L   E I G E N V E C T O R   N O .          8 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            1.576560E-02   0.0           -2.043789E-01   0.0            1.064041E-02 
            97      G      0.0            9.002373E-03   0.0           -2.043789E-01   0.0           -8.600084E-03 
            98      G      0.0           -3.091091E-02   0.0           -2.043789E-01   0.0            5.226182E-03 
            99      G      0.0            4.745303E-02   0.0           -2.043789E-01   0.0           -7.694475E-04 
           100      G      0.0           -2.768565E-02   0.0           -2.043789E-01   0.0           -1.180814E-03 
           110      G      4.987618E-03  -2.547652E-02  -9.998705E-01   4.675983E-03  -2.056032E-01  -7.724574E-04 
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           111      G      4.987618E-03  -2.354538E-02  -1.513878E+00   4.675983E-03  -2.056032E-01  -7.724574E-04 
           112      G      4.987618E-03  -2.740767E-02  -4.858625E-01   4.675983E-03  -2.056032E-01  -7.724574E-04 
           120      G      1.202163E-02  -2.209501E-02   5.177157E-01   3.971966E-01  -2.669160E-01  -5.921617E-04 
           121      G      1.202163E-02  -2.061461E-02  -1.495743E-01   3.971966E-01  -2.669160E-01  -5.921617E-04 
           122      G      1.202163E-02  -2.357542E-02   1.185006E+00   3.971966E-01  -2.669160E-01  -5.921617E-04 
           310      G      0.0            1.000000E+00   0.0           -2.087217E-01   0.0           -4.038813E-03 
           311      G      0.0            1.010097E+00   0.0           -2.087217E-01   0.0           -4.038813E-03 
           312      G      0.0            9.899030E-01   0.0           -2.087217E-01   0.0           -4.038813E-03 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  4.002544E+05 
          CYCLES =  1.006904E+02         R E A L   E I G E N V E C T O R   N O .          9 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            5.474444E-03   0.0           -1.966407E-01   0.0            1.341703E-03 
            97      G      0.0            4.753909E-04   0.0           -1.966407E-01   0.0           -9.478636E-04 
            98      G      0.0           -2.158328E-03   0.0           -1.966407E-01   0.0            1.105611E-03 
            99      G      0.0            5.200760E-03   0.0           -1.966407E-01   0.0           -2.056971E-03 
           100      G      0.0           -1.687816E-02   0.0           -1.966407E-01   0.0            2.706324E-03 
           110      G     -6.986599E-03  -2.209159E-02  -2.545898E-01  -1.000453E-01   3.564062E-01   1.251733E-04 
           111      G     -6.986599E-03  -2.240452E-02   6.364257E-01  -1.000453E-01   3.564062E-01   1.251733E-04 
           112      G     -6.986599E-03  -2.177865E-02  -1.145605E+00  -1.000453E-01   3.564062E-01   1.251733E-04 
           120      G      1.630518E-02  -9.798418E-03   1.317498E-01   2.112193E-02  -1.791495E-01  -3.709374E-03 
           121      G      1.630518E-02  -5.249837E-04  -3.161240E-01   2.112193E-02  -1.791495E-01  -3.709374E-03 
           122      G      1.630518E-02  -1.907185E-02   5.796236E-01   2.112193E-02  -1.791495E-01  -3.709374E-03 
           310      G      0.0            1.000000E+00   0.0           -2.089660E-01   0.0           -5.536612E-03 
           311      G      0.0            1.013842E+00   0.0           -2.089660E-01   0.0           -5.536612E-03 
           312      G      0.0            9.861585E-01   0.0           -2.089660E-01   0.0           -5.536612E-03 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  8.970219E+05 
          CYCLES =  1.507376E+02         R E A L   E I G E N V E C T O R   N O .         10 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0           -1.260417E-01   0.0            1.748966E-02   0.0           -2.220930E-02 
            97      G      0.0           -3.966372E-03   0.0            1.748966E-02   0.0            1.521891E-02 
            98      G      0.0            2.023222E-02   0.0            1.748966E-02   0.0           -2.317824E-02 
            99      G      0.0           -7.064042E-02   0.0            1.748966E-02   0.0            5.749184E-02 
           100      G      0.0           -5.965785E-02   0.0            1.748966E-02   0.0           -2.307561E-01 
           110      G      1.000000E+00   4.964446E-01  -6.323899E-02  -2.252358E-02   2.256883E-02  -1.203244E-01 
           111      G      1.000000E+00   7.972556E-01  -6.816928E-03  -2.252358E-02   2.256883E-02  -1.203244E-01 
           112      G      1.000000E+00   1.956337E-01  -1.196611E-01  -2.252358E-02   2.256883E-02  -1.203244E-01 
           120      G     -1.480670E-01  -2.057953E-01   8.853815E-03   1.236971E-02  -6.868998E-03   2.881325E-01 
           121      G     -1.480670E-01  -9.261265E-01  -8.318679E-03   1.236971E-02  -6.868998E-03   2.881325E-01 
           122      G     -1.480670E-01   5.145360E-01   2.602631E-02   1.236971E-02  -6.868998E-03   2.881325E-01 
           310      G      0.0           -8.697857E-01   0.0           -1.106265E-02   0.0           -3.117059E-01 
           311      G      0.0           -9.052083E-02   0.0           -1.106265E-02   0.0           -3.117059E-01 
           312      G      0.0           -1.649050E+00   0.0           -1.106265E-02   0.0           -3.117059E-01 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.635288E+06 
          CYCLES =  2.583653E+02         R E A L   E I G E N V E C T O R   N O .         11 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            1.243847E-03   0.0           -1.732762E-01   0.0            1.625092E-04 
            97      G      0.0            1.232530E-05   0.0           -1.732762E-01   0.0           -1.251239E-04 
            98      G      0.0           -7.047305E-05   0.0           -1.732762E-01   0.0            2.254084E-04 
            99      G      0.0            1.765135E-04   0.0           -1.732762E-01   0.0           -7.272531E-04 
           100      G      0.0           -8.906855E-03   0.0           -1.732762E-01   0.0            3.268935E-05 
           110      G      6.525537E-03  -1.934669E-02   9.120110E-02   7.030350E-02  -2.506514E-02  -3.462057E-04 
           111      G      6.525537E-03  -1.848117E-02   2.853826E-02   7.030350E-02  -2.506514E-02  -3.462057E-04 
           112      G      6.525537E-03  -2.021220E-02   1.538639E-01   7.030350E-02  -2.506514E-02  -3.462057E-04 
           120      G      2.067499E-02  -2.954713E-02  -7.613310E-03  -3.244691E-02   4.362589E-03   9.380732E-04 
           121      G      2.067499E-02  -3.189231E-02   3.293163E-03  -3.244691E-02   4.362589E-03   9.380732E-04 
           122      G      2.067499E-02  -2.720194E-02  -1.851978E-02  -3.244691E-02   4.362589E-03   9.380732E-04 
           310      G      0.0            1.000000E+00   0.0           -4.932389E-01   0.0           -4.948992E-01 
           311      G      0.0            2.237248E+00   0.0           -4.932389E-01   0.0           -4.948992E-01 
           312      G      0.0           -2.372481E-01   0.0           -4.932389E-01   0.0           -4.948992E-01 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  3.276632E+06 
          CYCLES =  2.880938E+02         R E A L   E I G E N V E C T O R   N O .         12 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            6.346033E-03   0.0           -1.435258E-01   0.0            8.266096E-04 
            97      G      0.0            4.963066E-05   0.0           -1.435258E-01   0.0           -6.182904E-04 
            98      G      0.0           -2.832324E-04   0.0           -1.435258E-01   0.0            1.136722E-03 
            99      G      0.0            1.099113E-03   0.0           -1.435258E-01   0.0           -3.613753E-03 
           100      G      0.0            1.925911E-03   0.0           -1.435258E-01   0.0            1.398103E-02 
           110      G      1.814780E-02  -8.315450E-03   5.778939E-02   5.355766E-02  -1.556023E-02  -1.262906E-02 
           111      G      1.814780E-02   2.325721E-02   1.888880E-02   5.355766E-02  -1.556023E-02  -1.262906E-02 
           112      G      1.814780E-02  -3.988811E-02   9.668997E-02   5.355766E-02  -1.556023E-02  -1.262906E-02 
           120      G      3.695079E-02  -3.210389E-02  -4.548906E-03  -2.401097E-02   2.501610E-03   2.039459E-02 
           121      G      3.695079E-02  -8.309036E-02   1.705120E-03  -2.401097E-02   2.501610E-03   2.039459E-02 
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           122      G      3.695079E-02   1.888259E-02  -1.080293E-02  -2.401097E-02   2.501610E-03   2.039459E-02 
           310      G      0.0            1.000000E+00   0.0           -1.147266E-03   0.0            3.954014E-01 
           311      G      0.0            1.149663E-02   0.0           -1.147266E-03   0.0            3.954014E-01 
           312      G      0.0            1.988503E+00   0.0           -1.147266E-03   0.0            3.954014E-01 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  6.053224E+06 
          CYCLES =  3.915737E+02         R E A L   E I G E N V E C T O R   N O .         13 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            2.671796E-02   0.0           -3.118541E-01   0.0            3.085677E-03 
            97      G      0.0            1.127559E-04   0.0           -3.118541E-01   0.0           -2.533663E-03 
            98      G      0.0           -6.707256E-04   0.0           -3.118541E-01   0.0            4.832281E-03 
            99      G      0.0           -1.891172E-04   0.0           -3.118541E-01   0.0           -1.688602E-02 
           100      G      0.0           -6.225737E-01   0.0           -3.118541E-01   0.0           -1.238591E-01 
           110      G      3.040248E-01   1.025939E-01   6.235636E-02   9.996989E-02  -1.618912E-02  -4.156287E-02 
           111      G      3.040248E-01   2.065011E-01   2.188356E-02   9.996989E-02  -1.618912E-02  -4.156287E-02 
           112      G      3.040248E-01  -1.313309E-03   1.028292E-01   9.996989E-02  -1.618912E-02  -4.156287E-02 
           120      G     -6.546721E-01   7.008221E-01  -4.368862E-03  -4.209664E-02   2.198283E-03  -1.326623E-01 
           121      G     -6.546721E-01   1.032478E+00   1.126846E-03  -4.209664E-02   2.198283E-03  -1.326623E-01 
           122      G     -6.546721E-01   3.691663E-01  -9.864570E-03  -4.209664E-02   2.198283E-03  -1.326623E-01 
           310      G      0.0            1.000000E+00   0.0           -2.433172E-01   0.0            2.218944E-01 
           311      G      0.0            4.452641E-01   0.0           -2.433172E-01   0.0            2.218944E-01 
           312      G      0.0            1.554736E+00   0.0           -2.433172E-01   0.0            2.218944E-01 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  6.791553E+06 
          CYCLES =  4.147675E+02         R E A L   E I G E N V E C T O R   N O .         14 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0            1.709373E-01   0.0            1.472594E-01   0.0            2.051408E-02 
            97      G      0.0            6.336590E-04   0.0            1.472594E-01   0.0           -1.591609E-02 
            98      G      0.0           -3.714779E-03   0.0            1.472594E-01   0.0            3.052765E-02 
            99      G      0.0            1.323496E-02   0.0            1.472594E-01   0.0           -1.024141E-01 
           100      G      0.0           -3.240233E-01   0.0            1.472594E-01   0.0            2.830362E-01 
           110      G     -9.203855E-01  -3.051525E-01  -2.597304E-02  -4.631529E-02   6.713048E-03  -2.073143E-01 
           111      G     -9.203855E-01   2.131333E-01  -9.190424E-03  -4.631529E-02   6.713048E-03  -2.073143E-01 
           112      G     -9.203855E-01  -8.234383E-01  -4.275566E-02  -4.631529E-02   6.713048E-03  -2.073143E-01 
           120      G      7.884036E-02   1.000000E+00   1.791653E-03   1.933045E-02  -8.900790E-04   6.182475E-01 
           121      G      7.884036E-02  -5.456188E-01  -4.335443E-04   1.933045E-02  -8.900790E-04   6.182475E-01 
           122      G      7.884036E-02   2.545619E+00   4.016851E-03   1.933045E-02  -8.900790E-04   6.182475E-01 
           310      G      0.0           -5.028720E-01   0.0           -8.143430E-02   0.0           -2.626768E-01 
           311      G      0.0            1.538200E-01   0.0           -8.143430E-02   0.0           -2.626768E-01 
           312      G      0.0           -1.159564E+00   0.0           -8.143430E-02   0.0           -2.626768E-01 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.446016E+07 
          CYCLES =  6.052108E+02         R E A L   E I G E N V E C T O R   N O .         15 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0           -2.656532E-01   0.0           -3.268071E-01   0.0           -3.068955E-02 
            97      G      0.0           -4.577629E-04   0.0           -3.268071E-01   0.0            2.412920E-02 
            98      G      0.0            2.714746E-03   0.0           -3.268071E-01   0.0           -4.730665E-02 
            99      G      0.0           -1.067089E-02   0.0           -3.268071E-01   0.0            1.620335E-01 
           100      G      0.0            4.067245E-02   0.0           -3.268071E-01   0.0           -5.894399E-01 
           110      G      7.296003E-01  -1.902185E-01   2.591911E-02   9.469404E-02  -6.573064E-03   1.000000E+00 
           111      G      7.296003E-01  -2.690218E+00   9.486444E-03   9.469404E-02  -6.573064E-03   1.000000E+00 
           112      G      7.296003E-01   2.309782E+00   4.235177E-02   9.469404E-02  -6.573064E-03   1.000000E+00 
           120      G      9.426737E-02   8.091120E-01  -1.667860E-03  -3.792511E-02   7.802633E-04   3.721614E-01 
           121      G      9.426737E-02  -1.212914E-01   2.827982E-04  -3.792511E-02   7.802633E-04   3.721614E-01 
           122      G      9.426737E-02   1.739515E+00  -3.618519E-03  -3.792511E-02   7.802633E-04   3.721614E-01 
           310      G      0.0            4.667859E-01   0.0           -4.146710E-02   0.0            1.815962E-01 
           311      G      0.0            1.279527E-02   0.0           -4.146710E-02   0.0            1.815962E-01 
           312      G      0.0            9.207765E-01   0.0           -4.146710E-02   0.0            1.815962E-01 
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.589591E+07 
          CYCLES =  8.099081E+02         R E A L   E I G E N V E C T O R   N O .         16 
  
      POINT ID.   TYPE          T1             T2             T3             R1             R2             R3 
            90      G      0.0           -1.725974E-02   0.0           -1.614260E-01   0.0           -1.987929E-03 
            97      G      0.0           -1.649127E-05   0.0           -1.614260E-01   0.0            1.547697E-03 
            98      G      0.0            9.781653E-05   0.0           -1.614260E-01   0.0           -3.061102E-03 
            99      G      0.0           -8.415614E-04   0.0           -1.614260E-01   0.0            1.044919E-02 
           100      G      0.0           -4.233670E-01   0.0           -1.614260E-01   0.0           -1.657751E-01 
           110      G     -4.530176E-01   1.000000E+00   7.032910E-03   4.531232E-02  -1.770708E-03   1.907521E-01 
           111      G     -4.530176E-01   5.231197E-01   2.606142E-03   4.531232E-02  -1.770708E-03   1.907521E-01 
           112      G     -4.530176E-01   1.476880E+00   1.145968E-02   4.531232E-02  -1.770708E-03   1.907521E-01 
           120      G      1.895263E-01  -2.768974E-01  -4.400257E-04  -1.783495E-02   2.005992E-04  -6.671850E-03 
           121      G      1.895263E-01  -2.602178E-01   6.147227E-05  -1.783495E-02   2.005992E-04  -6.671850E-03 
           122      G      1.895263E-01  -2.935770E-01  -9.415236E-04  -1.783495E-02   2.005992E-04  -6.671850E-03 
           310      G      0.0            1.167299E-01   0.0           -1.155816E-01   0.0            2.832458E-02 
           311      G      0.0            4.591841E-02   0.0           -1.155816E-01   0.0            2.832458E-02 
           312      G      0.0            1.875413E-01   0.0           -1.155816E-01   0.0            2.832458E-02 
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0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  0.000000E+00 
                                 S T R E S S E S   I N   B A R   E L E M E N T S          ( C B A R ) 
  ELEMENT        SA1            SA2            SA3            SA4           AXIAL          SA-MAX         SA-MIN     M.S.-T 
    ID.          SB1            SB2            SB3            SB4           STRESS         SB-MAX         SB-MIN     M.S.-C 
0     110    3.870124E-07  -4.176503E-07   4.176503E-07  -3.870124E-07  -3.973643E-08   3.779139E-07  -4.573867E-07  
             2.023124E-08  -1.014450E-08   1.014450E-08  -2.023124E-08                 -1.950519E-08  -5.996768E-08  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  0.000000E+00 
0     110    1.771376E-08   3.743923E-09  -3.743923E-09  -1.771376E-08   0.0            1.771376E-08  -1.771376E-08  
            -1.109738E-10   6.082910E-09  -6.082910E-09   1.109738E-10                  6.082910E-09  -6.082910E-09  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  0.000000E+00 
0     110   -2.624374E-07   2.740044E-07  -2.740044E-07   2.624374E-07   1.986822E-08   2.938726E-07  -2.541362E-07  
            -1.377449E-07   1.406012E-07  -1.406012E-07   1.377449E-07                  1.604694E-07  -1.207330E-07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.262345E+03 
0     110   -2.396046E+06   2.423032E+06  -2.423032E+06   2.396046E+06  -3.318813E+03   2.419713E+06  -2.426350E+06  
            -1.494378E+06   1.511261E+06  -1.511261E+06   1.494378E+06                  1.507942E+06  -1.514580E+06  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.113832E+04 
0     110    1.161603E+07  -1.120432E+07   1.120432E+07  -1.161603E+07  -2.742522E+05   1.134178E+07  -1.189028E+07  
             7.063404E+06  -6.718447E+06   6.718447E+06  -7.063404E+06                  6.789152E+06  -7.337656E+06  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  5.490804E+04 
0     110   -9.451227E+06  -8.902798E+06   8.902798E+06   9.451227E+06  -3.303511E+04   9.418192E+06  -9.484262E+06  
            -2.097288E+07  -2.051945E+07   2.051945E+07   2.097288E+07                  2.093984E+07  -2.100591E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.264355E+05 
0     110    2.158134E+07  -2.181363E+07   2.181363E+07  -2.158134E+07  -1.007559E+06   2.080607E+07  -2.282118E+07  
             1.591460E+07  -1.270878E+07   1.270878E+07  -1.591460E+07                  1.490704E+07  -1.692216E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.423133E+05 
0     110    1.713374E+07   1.618883E+07  -1.618883E+07  -1.713374E+07  -1.448224E+05   1.698892E+07  -1.727857E+07  
            -3.603821E+07  -3.631550E+07   3.631550E+07   3.603821E+07                  3.617068E+07  -3.646033E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  4.002544E+05 
0     110   -3.067258E+07  -2.756178E+07   2.756178E+07   3.067258E+07  -2.548176E+05   3.041777E+07  -3.092740E+07  
            -3.850126E+07  -3.388671E+07   3.388671E+07   3.850126E+07                  3.824644E+07  -3.875607E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  8.970219E+05 
0     110   -5.219530E+06   3.262098E+07  -3.262098E+07   5.219530E+06  -4.589470E+06   2.803151E+07  -3.721045E+07  
             1.763081E+08  -1.920529E+08   1.920529E+08  -1.763081E+08                  1.874634E+08  -1.966424E+08  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.635288E+06 
0     110   -7.453044E+07  -7.470008E+07   7.470008E+07   7.453044E+07  -3.068788E+06   7.163130E+07  -7.776886E+07  
             2.447600E+07   2.577968E+07  -2.577968E+07  -2.447600E+07                  2.271089E+07  -2.884847E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  3.276632E+06 
0     110   -9.104968E+07  -2.867969E+07   2.867969E+07   9.104968E+07  -4.475303E+06   8.657438E+07  -9.552498E+07  
             1.059833E+07   2.787193E+07  -2.787193E+07  -1.059833E+07                  2.339663E+07  -3.234724E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  6.053224E+06 
0     110   -1.770030E+08  -6.945258E+07   6.945258E+07   1.770030E+08   1.187220E+08   2.957251E+08  -5.828102E+07  
             2.132236E+08  -1.406381E+08   1.406381E+08  -2.132236E+08                  3.319456E+08  -9.450153E+07  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  6.791553E+06 
0     110    1.334070E+08  -1.777654E+07   1.777654E+07  -1.334070E+08   1.188552E+08   2.522622E+08  -1.455183E+07  
            -8.262378E+08   7.925572E+08  -7.925572E+08   8.262378E+08                  9.450929E+08  -7.073826E+08  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  1.446016E+07 
0     110   -2.587715E+08   8.960246E+06  -8.960246E+06   2.587715E+08  -1.408592E+08   1.179123E+08  -3.996307E+08  
             2.547131E+09  -2.477769E+09   2.477769E+09  -2.547131E+09                  2.406272E+09  -2.687990E+09  
0     HALF-SPAN MODEL, STATIC ANTISYMMETRIC LOADING                                                                                  
      EIGENVALUE =  2.589591E+07 
0     110   -9.871086E+07  -2.345085E+07   2.345085E+07   9.871086E+07   3.639421E+08   4.626529E+08   2.652312E+08  
             5.878163E+08  -5.545240E+08   5.545240E+08  -5.878163E+08                  9.517584E+08  -2.238742E+08  

 



STATIC AEROELASTIC / TRIM SAMPLE CASES 
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• Input Data Listing: 
 
Listing 4.4 [SMGH] Matrix Imported by the “ASSIGN MATRIX=” Executive Control Command 

(HA144DS.MGH) 
 
21      84       2       2MGH     1P,5E16.9 
       1       7      75 
 4.662150051E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 4.662150051E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 4.662150051E+01 0.000000000E+00-4.544593554E-13 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 4.662150051E+01 0.000000000E+00 
-3.048061791E-12 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 1.864860021E+01-1.384587044E-14-5.680722259E-13 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.243240014E+01 2.588013166E-16-7.816494814E-13 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.864860021E+01-2.729928696E-14 
 1.298307591E-13 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.243240014E+01 
-1.078973905E-14-3.163808247E-13 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.324300103E-01 0.000000000E+00-6.329876054E-14 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 6.216200069E-01 0.000000000E+00-6.234590690E-14 
       2       7      75 
 9.648098125E-13 0.000000000E+00 4.662150051E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.648098125E-13 0.000000000E+00 4.662150051E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 9.636037109E-13 0.000000000E+00 4.662150051E+01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 9.611915078E-13 0.000000000E+00 
 4.662150051E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 3.844766031E-13-2.855796972E-28 1.864860021E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 2.563177354E-13 5.345294871E-30 1.243240014E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 3.844766031E-13-5.627346901E-28 
 1.864860021E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 2.563177354E-13 
-2.224832425E-28 1.243240014E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.706043955E-14 0.000000000E+00 9.324300103E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 1.137362637E-14 0.000000000E+00 6.216200069E-01 
       3       7      75 
-8.380800480E-02 0.000000000E+00 4.662150051E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-8.380800480E-02 0.000000000E+00 1.963532297E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-8.380800480E-02 0.000000000E+00-7.350854576E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-8.380800480E-02 0.000000000E+00 
-3.433703212E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-3.352320192E-02 2.488969173E-17-7.920101173E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-2.234880128E-02-4.652278829E-19-8.878224455E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-3.352320192E-02 4.907389826E-17 
-1.687913331E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00-2.234880128E-02 
 1.939591158E-17-4.723432560E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 2.681856154E-01 0.000000000E+00-7.076144508E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 1.787904102E-01 0.000000000E+00-6.516508175E-01 
       4       7      75 
-7.643961234E-02 0.000000000E+00-8.634664128E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-7.639240664E-02 0.000000000E+00-2.386403673E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-7.629802439E-02 0.000000000E+00-2.564011248E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-7.615652388E-02 0.000000000E+00 
-1.702920204E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-3.079356614E-02-4.743414533E-04 2.143911095E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-2.052904410E-02 7.626877153E-05-3.409636694E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-3.250679007E-02-1.652008949E-03 
 2.334017518E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00-2.167119338E-02 
-4.426600050E-04 9.304683489E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 2.464722966E-01 0.000000000E+00-3.594590127E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 1.643148644E-01 0.000000000E+00-4.053929713E-01 
       5       7      75 
 2.314649856E-01 0.000000000E+00 4.021982378E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 2.309731724E-01 0.000000000E+00-4.316119489E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 2.299905911E-01 0.000000000E+00-4.570200817E+01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 2.285193294E-01 0.000000000E+00 
 2.436108658E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 



STATIC AEROELASTIC / TRIM SAMPLE CASES 
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 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 9.567601865E-02 6.186541990E-03-1.109171811E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 6.378401243E-02-9.895672922E-04 7.660149848E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.182306164E-01 2.180673770E-02 
 5.509848751E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 7.882041095E-02 
 5.809189478E-03 1.079694946E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-7.664754822E-01 0.000000000E+00 5.438292931E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-5.109836548E-01 0.000000000E+00 8.806871517E-01 
       6       7      75 
-7.942021907E+00 0.000000000E+00-1.322957825E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-7.874025247E+00 0.000000000E+00 3.074832961E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-7.738614090E+00 0.000000000E+00-5.212004401E-02 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-7.536947776E+00 0.000000000E+00 
-7.435873286E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 1.683941084E-01 4.860992092E+00-1.386399382E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.122627389E-01-7.594617644E-01 1.040185712E-03 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.864860021E+01 1.807269586E+01 
-6.271526370E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.243240014E+01 
 4.692689007E+00 8.917847093E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-1.620289020E-01 0.000000000E+00-2.013988364E-03 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-1.080192680E-01 0.000000000E+00 7.998059448E-03 
       7       7      75 
-4.332520079E-01 0.000000000E+00 1.343287067E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-4.281574804E-01 0.000000000E+00-3.520544628E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-4.180283310E-01 0.000000000E+00 1.863692279E+01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-4.029836664E-01 0.000000000E+00 
 1.584790029E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-1.119389156E-01 7.742139470E-02 2.239274593E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-7.462594373E-02-1.194494594E-02-7.207710443E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.889617966E-01 2.959469078E-01 
 1.305824586E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.259745311E-01 
 7.583885977E-02-2.600346935E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.324300103E-01 0.000000000E+00-2.196559026E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 6.216200069E-01 0.000000000E+00-6.669836121E-01 
       8       7      75 
 3.556517157E-01 0.000000000E+00-1.127501997E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 3.484948256E-01 0.000000000E+00 3.553430037E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 3.343250658E-01 0.000000000E+00-4.174156990E+01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 3.134275787E-01 0.000000000E+00 
 2.070858936E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 1.065631391E-01-3.226989833E-02-5.752507764E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 7.104209273E-02 4.801702907E-03-1.481649506E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-2.689654871E-02-1.332436443E-01 
 1.542338524E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.793103248E-02 
-3.293801092E-02-1.798603781E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-8.908061019E-01 0.000000000E+00 4.500389289E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-5.938707346E-01 0.000000000E+00 9.432140611E-01 
       9       7      75 
-3.707472895E-01 0.000000000E+00-3.341626227E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-3.591104276E-01 0.000000000E+00 1.176191757E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-3.362019568E-01 0.000000000E+00-2.308054283E+01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-3.027409186E-01 0.000000000E+00 
-1.337903333E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-1.093365908E-01 2.362633171E-02 3.395353191E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-7.289106055E-02-3.315233992E-03 1.205541766E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.813063973E-03 1.095546196E-01 
-1.271941165E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.208709316E-03 
 2.570177652E-02 6.774468995E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.324300103E-01 0.000000000E+00-2.858058556E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 6.216200069E-01 0.000000000E+00-8.890403550E-01 
      10       7      75 
-4.686863566E-01 0.000000000E+00-7.160979629E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-4.160596360E-01 0.000000000E+00 3.408312669E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-3.167154169E-01 0.000000000E+00-1.161746262E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.818086228E-01 0.000000000E+00 
-2.148554631E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 



STATIC AEROELASTIC / TRIM SAMPLE CASES 
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 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-8.229967170E-02 5.487135141E-04-1.703832781E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-5.486644780E-02 6.814742303E-04 6.040027320E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-2.016831922E-02 7.349085138E-02 
 9.829340384E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.344554615E-02 
 9.305213751E-03-1.532877207E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.324300103E-01 0.000000000E+00 9.601679393E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 6.216200069E-01 0.000000000E+00-8.411887426E-01 
      11       7      75 
-5.079357660E-01 0.000000000E+00-8.561963969E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-4.401013402E-01 0.000000000E+00 4.301647990E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-3.134917233E-01 0.000000000E+00-1.196473241E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.450155310E-01 0.000000000E+00 
 6.332940520E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-7.036251426E-02-3.514056223E-03-1.132319111E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-4.690834284E-02 1.216723479E-03-4.679788561E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.814087968E-02 6.421603444E-02 
-5.320102758E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.209391979E-02 
 5.862596105E-03 1.309196838E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.324300103E-01 0.000000000E+00 3.077218247E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 6.216200069E-01 0.000000000E+00-7.538131533E-01 
      12       7      75 
-2.324971336E+01 0.000000000E+00 3.607731281E-03 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-1.657956249E+01 0.000000000E+00-1.964155814E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-5.152871988E+00 0.000000000E+00 6.754168024E-02 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 7.752134958E+00 0.000000000E+00 
-2.316782030E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 1.864860021E+01 1.679561351E+01 6.783168308E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.243240014E+01-1.434248509E+00 2.923548251E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 3.684391757E+00-2.111723976E+01 
 9.400391916E-04 0.000000000E+00 0.000000000E+00 0.000000000E+00 2.456261171E+00 
 8.518426714E+00-1.385650774E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 5.015762549E-03 0.000000000E+00-4.344247961E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 3.343841699E-03 0.000000000E+00 1.394621322E-01 
      13       7      75 
 2.919539211E+01 0.000000000E+00-3.690924607E-03 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.597229327E+01 0.000000000E+00 2.077023343E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-4.484933883E+00 0.000000000E+00-7.436618201E-02 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-2.291085679E+01 0.000000000E+00 
 3.491386485E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-2.941148271E-02 2.429029417E+01-7.306757448E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-1.960765514E-02 2.838440268E+00-2.356753327E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.050911789E+01 7.196314474E+00 
-6.974066929E-04 0.000000000E+00 0.000000000E+00 0.000000000E+00-7.006078594E+00 
 2.006725729E+01 1.335773578E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-1.246074540E-01 0.000000000E+00 1.371613339E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-8.307163601E-02 0.000000000E+00-3.450383306E-01 
      14       7      75 
-3.168538773E+01 0.000000000E+00 5.177775062E-04 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-8.087943440E+00 0.000000000E+00-2.991232291E-03 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 2.153293337E+01 0.000000000E+00 1.000555404E-02 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 3.511732674E+01 0.000000000E+00 
-2.241582676E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 6.458993186E+00 3.344053614E+00 1.000430913E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 4.305995457E+00 9.511779807E+00 7.740765482E-03 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.689787207E+01 2.921406327E+01 
 2.334660696E-04 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.126524805E+01 
 5.388758095E+00-2.518587982E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 3.127215240E-01 0.000000000E+00-3.244239339E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 2.084810160E-01 0.000000000E+00 5.255901495E-01 
      15       7      75 
 2.091142801E+01 0.000000000E+00 2.299274443E-03 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-7.701001591E+00 0.000000000E+00-1.348612495E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-2.577640016E+01 0.000000000E+00 5.204216539E-02 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-8.582785313E+00 0.000000000E+00 
-2.195597684E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 



STATIC AEROELASTIC / TRIM SAMPLE CASES 
 

 
4-28 

 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 1.864860021E+01 1.313271469E+01 4.937665191E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.243240014E+01 1.096607880E+00 5.087045197E-03 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-5.761785778E+00 1.352263439E+01 
 3.743866346E-04 0.000000000E+00 0.000000000E+00 0.000000000E+00-3.841190519E+00 
-2.807378176E+01-7.368138666E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-1.975589954E-01 0.000000000E+00 3.613678591E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-1.317059969E-01 0.000000000E+00-2.301333506E-01 
      16       7      75 
 2.288377287E+00 0.000000000E+00-1.589078422E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-1.509788184E+00 0.000000000E+00 9.357300897E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-2.802062087E+00 0.000000000E+00-3.615582282E-01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 5.564248472E-01 0.000000000E+00 
 2.112064421E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-5.623563707E-02-3.172588350E-01-3.425951201E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-3.749042472E-02 7.192551086E-02-3.845862910E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 4.034508817E-03-3.684615173E-02 
-2.849541762E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 2.689672545E-03 
 3.420759437E-01 5.166697497E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.324300103E-01 0.000000000E+00-2.406771237E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 6.216200069E-01 0.000000000E+00 9.108191354E-01 
      17       7      75 
-4.424402670E+01 0.000000000E+00-1.481649476E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 4.172289241E+01 0.000000000E+00 8.748292103E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 4.662150051E+01 0.000000000E+00-3.384877886E-01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-3.906628377E+01 0.000000000E+00 
 2.448256358E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-5.159624810E+00 2.451218506E+01-3.204020286E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-3.439749874E+00-7.080314332E+00-3.722510530E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.538317422E+00-1.497988234E+00 
-2.807385136E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.025544948E+00 
-1.790953116E+01 4.855194142E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 6.008579166E-01 0.000000000E+00-2.306214355E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 4.005719444E-01 0.000000000E+00 4.356619369E-01 
      18       7      75 
-2.164689432E+01 0.000000000E+00-8.231874525E-04 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 4.662150051E+01 0.000000000E+00 4.890261070E-03 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-3.214158907E+01 0.000000000E+00-1.898400806E-02 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-9.538881750E+00 0.000000000E+00 
 2.473709336E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 1.153719012E+01-1.707484726E+01-1.792685827E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 7.691460077E+00 4.502595722E+00-2.217172087E-03 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.499435181E+00 2.394440914E+00 
-1.740233181E-04 0.000000000E+00 0.000000000E+00 0.000000000E+00-9.996234538E-01 
 5.394830673E+00 2.741694683E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-1.423616031E-02 0.000000000E+00-1.679298724E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-9.490773542E-03 0.000000000E+00-4.694776777E-02 
      19       7      75 
-1.765349372E+00 0.000000000E+00 4.941453613E-04 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 4.939463655E+00 0.000000000E+00-2.940466812E-03 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-7.115851356E+00 0.000000000E+00 1.142175117E-02 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 7.854902022E+00 0.000000000E+00 
-1.866412102E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-6.294513870E+00 7.535656277E+00 1.077989089E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-4.196342580E+00 1.984102942E+01 1.369502560E-03 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 3.923684824E+00-5.326373270E+00 
 1.075277870E-04 0.000000000E+00 0.000000000E+00 0.000000000E+00 2.615789883E+00 
-3.727032735E+00-1.654686430E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 2.293007669E-02 0.000000000E+00 1.178016117E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 1.528671780E-02 0.000000000E+00 4.926193395E-02 
      20       7      75 
-7.815056296E+00 0.000000000E+00 2.788249197E-03 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 2.284495167E+01 0.000000000E+00-1.659614153E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-3.612029366E+01 0.000000000E+00 6.446868789E-02 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 4.662150051E+01 0.000000000E+00 
-1.096711693E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 



STATIC AEROELASTIC / TRIM SAMPLE CASES 
 

 
4-29 

 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-1.462930605E+01 1.957373920E+01 6.084140575E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-9.752870700E+00-2.058539547E+01 7.771040150E-03 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-8.348378703E-01 6.029405161E-01 
 6.095242942E-04 0.000000000E+00 0.000000000E+00 0.000000000E+00-5.565585802E-01 
-3.246101827E+00-9.345644128E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.454825854E-01 0.000000000E+00 6.847071274E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 9.698839026E-02 0.000000000E+00 3.014674437E-01 
      21       7      75 
 1.381327673E-04 0.000000000E+00-3.666818603E-05 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-2.734822254E-03 0.000000000E+00 2.195771368E-04 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 5.127243652E-02 0.000000000E+00-1.249207562E-03 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-9.611103225E-01 0.000000000E+00 
-1.487284828E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 2.465286939E-02-2.476271722E-02-1.048890569E-03 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.643524626E-02 9.112828451E-03 1.508689254E-03 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-2.921107320E-04 5.401003114E-04 
 5.733600474E-06 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.947404880E-04 
 8.044572424E-04-6.390775743E-05 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 5.230999866E-01 0.000000000E+00 7.341284660E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 3.487333244E-01 0.000000000E+00 7.538210364E-01 
      22       1       1 
 6.332239509E-01 

 
 
• Input Data Listing: 
 
Listing 4.5 [AMGH] Matrix Imported by the “ASSIGN MATRIX=” Executive Control Command 

(HA144DA.MGH) 
 
16      84       2       2MGH     1P,5E16.9 
       1       8      73 
 4.662150051E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 4.662150051E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 4.662150051E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 4.662150051E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 4.226225500E-13 
 1.864860021E+01-1.543809987E-13 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 2.817483666E-13 1.243240014E+01-1.029206658E-13 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 1.237070293E-12 1.864860021E+01-4.631429962E-13 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 8.247135288E-13 1.243240014E+01 
-3.087619975E-13 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.324300103E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 6.216200069E-01 
       2       8      73 
 9.652484579E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.652484579E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 9.652484579E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 9.652484579E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 8.691505719E-14 
 3.860993831E-02 6.216200069E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 5.794337146E-14 2.573995888E-02 4.144133379E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 2.606814089E-13 3.860993831E-02 1.864860021E+01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.737876060E-13 2.573995888E-02 
 1.243240014E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-3.088795065E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-2.059196710E-01 
       3       8      73 
 4.662150051E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.963459354E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-7.352313437E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-3.433922041E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 5.397381395E+00 



STATIC AEROELASTIC / TRIM SAMPLE CASES 
 

 
4-30 

-7.920819319E+00-8.115486654E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 3.598254263E+00-8.878800476E+00-5.410324436E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 1.619214419E+01-1.688463022E+00-2.434645996E-01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.079476279E+01-4.723896278E+00 
-1.623097331E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-7.036010375E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-6.489800715E-01 
       4       8      73 
-2.611113587E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-1.512890447E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 1.021202419E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-3.471126762E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 6.058796400E+00 
 5.194879582E+00-1.741749790E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 4.039197600E+00-6.508412367E-01-8.653384101E-03 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 1.864860021E+01 1.255832143E+01-6.818906336E-02 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.243240014E+01 4.131451144E+00 
-4.001465678E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-9.179041605E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-2.588916264E-01 
       5       8      73 
-2.835396000E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 4.662150051E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 2.768377163E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.622204827E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.200593469E+00 
-8.072692514E+00 3.734773711E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-8.003956462E-01-4.225751404E+00 8.617261653E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-5.788674826E+00-1.118285311E+01-2.089788656E-01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-3.859116550E+00-5.716047231E+00 
-9.501122286E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-3.313652313E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-2.005543786E-01 
       6       8      73 
-1.896514319E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 4.457983873E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-2.858271170E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-7.939634472E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 6.360515234E-02 
-2.449737017E-01-6.153792448E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 4.240343490E-02-2.149709536E-01-1.363132109E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 2.590403468E-01-1.200754182E-01 1.943933174E+01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.726935645E-01-1.515924924E-01 
-1.232587517E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.360484831E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 6.192076917E-01 
       7       8      73 
 9.854645123E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-3.244437591E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 4.662150051E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-9.802392445E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.156210827E+00 
-3.303698562E+00 1.304376060E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 7.708072181E-01-2.251410761E+00 1.745479062E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-1.075111465E+00-5.634069091E+00 3.978019738E-01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-7.167409768E-01-2.535413870E+00 
-1.059038297E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-2.559921477E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-2.487928554E-01 
       8       8      73 
 4.197041382E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-1.441113149E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 2.212331500E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.290746636E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 9.301209615E-02 
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-4.390883986E-01-2.823171522E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 6.200806410E-02-3.407430972E-01-6.040436959E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 2.241865326E-01-3.844336080E-01-2.789350935E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.494576884E-01-2.930990243E-01 
 1.473246442E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.418447857E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 6.153434899E-01 
       9       8      73 
 2.216343695E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-1.006245013E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 2.424672224E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-7.868852682E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.302903019E-01 
-4.178129400E-01 1.186844868E+01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-8.686020125E-02-2.707609363E-01-1.424262276E+01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 3.040688419E-01-9.790211683E-03-5.895270546E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 2.027125613E-01-2.371089051E-01 
 7.206112607E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.453362686E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 6.130158347E-01 
      10       8      73 
-1.849182160E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 9.432565843E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-3.293362452E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-2.781338317E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.864860021E+01 
 1.486770018E+01-1.271261658E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 1.243240014E+01 2.432196003E+00-1.487674182E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-2.761241675E+00-1.727096361E+01-1.551317282E-01 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.840827784E+00 6.396916923E+00 
 3.235694789E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-8.440433983E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-1.025082756E+00 
      11       8      73 
 5.746238808E-04 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-3.285559419E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 8.229324396E-03 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-4.152509483E-01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.216921305E-01 
-3.446479714E-01 5.321985429E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 8.112808703E-02-2.512861501E-01 1.912897967E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 3.855595859E-01-5.947469540E-01 6.141288828E-02 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 2.570397239E-01-3.381854607E-01 
-2.302453597E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 2.086077245E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-1.474781499E-01 
      12       8      73 
 2.313855762E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-1.320472117E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 5.124232270E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 8.978884691E-02 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 3.384310440E-01 
 4.337143693E-01 3.522497508E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 2.256206960E-01-4.959048949E-01 1.202088391E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 6.890805328E-01-1.549518917E+00 3.179809555E-02 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 4.593870219E-01 2.347558581E-01 
-1.343063826E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.071980072E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 1.236093480E+00 
      13       8      73 
 5.256848394E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-3.127023362E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-8.816929873E-03 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-2.902532042E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 5.669637437E+00 
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 3.850955875E+00 4.080977162E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 3.779758292E+00-1.632758127E-02 1.278413355E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-1.220871870E+01 1.925426677E+01 2.101410675E-02 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-8.139145800E+00 4.589623119E+00 
-1.226402795E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 4.151776182E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 9.664549349E-01 
      14       8      73 
 2.954213162E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00-1.731885582E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 6.170339257E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.510645250E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.716390110E+01 
 3.974637236E+00-1.713885408E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-1.144260073E+01-1.023731499E+01-5.315555212E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 1.470262370E+00-1.017502727E+01-8.084994898E-03 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 9.801749131E-01 3.164815178E+01 
 4.993909388E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.434264206E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-7.208081857E-01 
      15       8      73 
-2.134159416E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.265655324E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-4.974926951E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.896210591E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.360602295E+01 
-5.016880970E+01 1.769089140E-01 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 9.070681966E+00 2.871612755E+01 5.265340974E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 1.757954490E+00-2.261914959E+00 5.273789839E-03 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 1.171969660E+00 2.162635151E+01 
-4.498687162E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 1.193069428E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 5.723730717E-01 
      16       8      73 
-7.688477590E-04 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 4.560353259E-03 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00-3.923485651E-02 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00-1.973800387E+01 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00-8.448143397E+00 
 9.755450191E+00 4.860089299E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
-5.632095598E+00 1.836116681E+01 1.424713202E-01 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 3.534400248E+00-4.852697626E+00 1.146371790E-03 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 2.356266832E+00-3.649867293E+00 
-1.170539831E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 4.281570395E-02 0.000000000E+00 0.000000000E+00 0.000000000E+00 
 0.000000000E+00 0.000000000E+00 1.165794296E-01 
      17       1       1 
-7.859124541E-01 

 
4.1 Case 1:  Asymmetric Rolling Pullout at M=0.9, q=1200 psf 
 
• Purpose: Demonstrate the static aeroelastic/trim analysis of ZAERO for asymmetric flight  

conditions with one half of the configuration modeled. 
 
NASTRAN requires the modeling of the entire configuration for the static aeroelastic analysis in an asymmetric 
flight condition, even if the configuration is symmetric about the X-Z plane.  For a large model, modeling both sides 
of the configuration requires not only large amounts of engineering effort but also increases the computing time 
dramatically.  By contrast, for a symmetric configuration, ZAERO requires that only the right-hand-side of the 
configuration be modeled.  ZAERO superimposes the symmetric and antisymmetric solutions to obtain the 
asymmetric results on both sides of the configuration. 
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• Description of the Flight Maneuver Condition 
 

The flight condition of the current case is the same as that of Subcase 2 of the HA144E sample case 
MSC.NASTRAN™ except for the stability axis definition.  The stability axis in the ZAERO model is X-axis 
rearward and Z-axis upward, whereas that of HA144E is reversed.  The flight condition is a high-speed steady 
rolling pullout at a vertical load factor NZ = 4.8 G.  Other accelerations; NY, p& , q& , r&  are zero.  The axial 
acceleration (NX) is not considered. 
 
• Description of the Trim Variables 
 

For a given aileron deflection of 25 degrees, a steady pitch rate of 0.000605 (qc/2V), and zero yaw rate, it is required 
to solve the five selected unknown trim variables, “ALPHA”, “CANARD”, “BETA”, “PRATE”, and “RUDDER”.  
All of the trim variables used for the present trim case are listed in the following table. 
 

Table 4.3   List of Trim Variables Used for Case 1: Asymmetric Rolling Pullout  
at M=0.9, q=1200 psf  

Trim Variable Value Units Type Aerodynamics 

AILERON 25 degrees control surface lateral 

QRATE 0.000605 qc/2V program assigned longitudinal 

ALPHA FREE degrees program assigned longitudinal 

CANARD FREE degrees control surface longitudinal 

BETA FREE degrees program assigned lateral 

PRATE FREE pb/2V program assigned lateral 

RRATE 0.0 rb/2V program assigned lateral 

RUDDER FREE degrees control surface lateral 

THKCAM 0.0 none program assigned longitudinal 

 
Since the HA144E example case from the MSC.NASTRAN™ static aeroelastic cases does not include the effect of 
the 0.1 degree incidence angle of the wing, this effect is eliminated in the present case by specifying THKCAM=0.0. 
 
• Description of the Trim System 
 

Since there are five trim degrees of freedom (NY, NZ, PDOT, QDOT, and RDOT) and five unknown trim variables, 
the trim system is a determined trim system (i.e., no objective and constraint functions are required).  The inclusion 
of both longitudinal and lateral degrees-of-freedom also indicates that this is an asymmetric trim system. 
 
• Description of the Trim Functions 
 

The purpose of defining trim functions (TRIMFNC bulk data card) is to output values that are of particular interest 
to the user.  Four trim functions are defined.  Their identification numbers are listed in SET1 bulk data card that is 
referred to by the LOADSET entry of the TRIM bulk data card.  These four trim functions are: 
 
- Hinge Moment of the Right-Hand-Side (RHS) Aileron 
 

The hinge moment of the aileron is introduced by a LOADMOD bulk data card with ID=100.  This LOADMOD 
bulk data card is in turn referred to by a TRIMFNC bulk data card with ID=10 that defines the hinge moment of the 
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RHS aileron to be a trim function.  It should be noted that, since the hinge moment is computed based on the 
aerodynamic model (TYPE=”AERO” on the TRIMFNC bulk data card), only the aerodynamic hinge moment is 
included (i.e. excluding the inertial loads). 
 
- Root Bending Moment of the RHS Wing 
 

The root bending moment of the RHS wing including both the aerodynamic and inertial loads is defined as a trim 
function by specifying a TRIMFNC bulk data card with ID=20 and TYPE=”FEM”.  A LOADMOD bulk data card 
with ID=101 is used to defined the X-axis of the basic coordinates (with entry of CP=0) as the bending moment axis 
taken by the loads on the wing aerodynamic boxes.  This LOADMOD bulk data card is referred to by the 
TRIMFNC bulk data card with LABEL=”LOADMOD”. 
 
- Root Bending Moment of the Left-Hand-Side (LHS) Wing 
 

Since the maneuver condition is an asymmetric flight condition, the root bending moments of the RHS and LHS 
wings will be different.  Defining the root bending moment of the LHS wing as a trim function is similar to the 
previous trim function described above except that the entry RHS=”LHS”. 
 
- Stresses at CBAR=110 
 

Based on the modal approach, the stresses of the structural elements can be obtained by the superposition of the 
modal stresses (stresses due to each modal displacement) and their respective generalized coordinates.  Since the 
maneuver condition is asymmetric, the program requires the modal stresses of both the symmetric and 
antisymmetric modes to compute the stresses on both sides of the configuration.  These modal stresses of the CBAR 
element with ID=100 are presented in the NASTRAN output file ha144ds.f06 and ha144da.f06.  These 
modal stresses are then imported through two DMI bulk data cards (SBAR110 and ABAR110); one containing 21 
modal stresses of the 21 symmetric modes and the other containing 16 modal stresses of the 16 antisymmetric 
modes.  Each matrix has two columns.  The first column is associated with the "SA1" stresses of the CBAR, 
whereas, the second column is associated with the “SB1” stresses.  The TRIMFNC bulk data card with IDFNC=30 
that refers to the two DMI bulk data cards by the ISSET and IASET entries is specified to define the “SA1” and 
“SB1” stresses of CBAR with ID=110 of the RHS configuration as two trim functions. 
 

The four trim functions defined above are referred to by the LOADSET entry of the TRIM bulk data card.  All 
values of these trim functions will be computed and printed out. 
 
• Discussion of the Results 
 

The output for this subcase is shown in Listing 4.6.  The aerodynamic stability derivatives of the trim variables that 
are referred to by the TRIM bulk data card with TRIMID=100, are computed for both the rigid and flexible aircraft.  
The comparison of these aerodynamic stability derivatives between ZAERO and MSC.NASTRAN™ are presented 
in the following table.  Note that the units of some of the aerodynamic stability derivatives are changed from 1/deg 
to 1/rad and that signs are reversed due to different definitions of the stability axis between ZAERO and 
MSC.NASTRAN™. 
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Table 4.4   Comparison of Aerodynamic Stability Derivatives between 
ZAERO and MSC.NASTRAN™ 

Trim 
Variable 

Aerodynamic 
Stability Derivatives 

 
Units 

Rigid Aircraft Flexible Aircraft 

ZAERO MSC/ 
NASTRAN ZAERO MSC/ 

NASTRAN 

 
THKCAM 

d(Cd)/d(THKCAM) none 0.0001 N/A 0.0001 N/A 
d(CL)/d(THKCAM) none 0.00845 0.00842 0.01248 0.012653 
d(CM)/d(THKCAM) none -0.00645 -0.00600 -0.00932 -0.00868 

ALPHA d(CL)d(ALPHA) 1/rad 5.098 5.071 7.643 7.772 
d(CM)/d(ALPHA) 1/rad -3.131 -2.871 -4.94 -4.577 

QRATE d(CL)d(QRATE) 1/(qc/2V) 12.516 12.074 16.483 16.100 
d(CM)/d(QRATE) 1/(qc/2V) 10.874 9.954 13.708 12.499 

CANARD d(CL)d(CANARD) 1/rad 0.2549 0.2461 0.4859 0.5218 
d(CM)/d(CANARD) 1/rad 0.5672 0.5715 4.022 3.956 

BETA 
d(Cy)/d(BETA) 1/rad -0.7242 -0.7158 -0.7363 -0.7260 
d(Cl)/d(BETA) 1/rad 0.0338 0.0328 0.0275 0.0271 
d(Cn)/d(BETA) 1/rad -0.2704 -0.2592 -0.2750 -0.2630 

PRATE 
d(Cy)/d(PRATE) 1/(pb/2V) -0.08244 -0.07965 -0.09496 -0.09466 
d(Cl)/d(PRATE) 1/(pb/2V) -0.4206 -0.4185 -0.4405 -0.4480 
d(Cn)/d(PRATE) 1/(pb/2V) -0.0277 -0.0261 -0.03225 -0.0314 

RRATE 
d(Cy)/d(RRATE) 1/(rb/2V) -0.7461 -0.7232 -0.7517 -0.7283 
d(Cl)/d(RRATE) 1/(rb/2V) 0.04527 0.0429 0.03783 0.03630 
d(Cn)/d(RRATE) 1/(rb/2V) -0.2949 -0.2775 -0.2970 -0.2794 

AILERON 
d(Cy)/d(AILERON) 1/rad 0.1214 0.1082 0.1146 0.1026 
d(Cl)/d(AILERON) 1/rad -0.2991 -0.2748 -0.2848 -0.2625 
d(Cn)/d(AILERON) 1/rad -0.0458 -0.03948 -0.04355 -0.03753 

RUDDER 
d(Cy)/d(RUDDER) 1/rad 0.3787 0.3491 0.3638 0.3380 
d(Cl)/d(RUDDER) 1/rad -0.04125 -0.03745 -0.0355 -0.03229 
d(Cn)/d(RUDDER) 1/rad 0.1902 0.1707 0.1833 0.1665 

 

Good agreement between the ZAERO and MSC.NASTRAN™ results are obtained.  The small differences between 
these two sets of results are primarily due to the different subsonic aerodynamic methods (MSC.NASTRAN™ uses 
the Doublet Lattice Method (DLM) while ZAERO uses ZONA6).  Since ZONA6 is a higher order panel method 
than DLM, it is believed that the results of ZAERO are more reflective of the physical results.  Nevertheless, the 
rigid-to-elastic ratios (E/R) of all of the aerodynamic stability derivatives are in excellent agreement (not shown in 
the above table).  The agreement in E/R demonstrates that, by comparing to the direct method of 
MSC.NASTRAN™, the modal approach employed by the ZAERO static aeroelastic/trim analysis can achieve the 
same order of accuracy as MSC.NASTRAN™. 
 

The final solutions of the unknown trim variables (“FREE” trim variables) are presented in the following table. 
 

Table 4.5    Final Solutions of the Unknown Trim Variables (“FREE” Trim Variables) 
Trim Variable 

Solutions Units ZAERO MSC.NASTRAN 

ALPHA degree 0.775 0.78 

CANARD degree 5.516 4.89 

BETA degree -1.11 -1.05 

PRATE pb/2V -0.285 -0.26 

RUDDER degree 1.36 1.189 
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Good agreement of the trim variable solutions between ZAERO and MSC.NASTRAN™ are obtained, validating the 
superposition technique employed by ZAERO for asymmetric flight conditions. 
 
Results of the four trim functions are shown in the following table. 
 

Table 4.6    Description of the Trim Functions 
IDFNC of 

TRIMFNC 
Description Units Rigid Aircraft Flexible Aircraft 

10 Hinge moment due to aerodynamic loads 
of the RHS aileron ft-lbf -0.505x105 -0.509x105 

20 Root bending moment due to aerodynamic 
and inertial loads of the RHS wing ft-lbf 0.1802x106 0.1897x106 

25 Root bending moment of the LHS wing ft-lbf -0.215x106 -0.221x106 

30 Stresses of the CBAR (ID=110) of the 
RHS wing psf 0.0 

SA1=-1.35x106 

SB1=-1.108x106 
 
Note that the stresses at CBAR (ID=110) obtained by the MSC.NASTRAN™ direct method is SA1=-1.42x106 and 
SB1=-1.065x106 which are in good agreement with the ZAERO modal approach. 
 
Finally, two PLTTRIM bulk data cards are used to generate the ASCII files for the post-processing of the trim 
results.  The first PLTTRIM (ID=100) generates a file named “HA144DEF.DAT” that contains the deformed 
aerodynamic model in TECPLOT format.  The second generates a file named “HA144FOR.BLK” that contains the 
aerodynamic plus inertial loads at the structural grid points in terms of the NASTRAN FORCE and MOMENT 
bulk data cards.  This file can be merged into the NASTRAN input file to perform static analysis for detailed stress 
analyses. 
 
4.2 Case 2:  Symmetric 1-G Level Flight at M=0.9, q=40 psf 
 
• Purpose: Demonstrate the capabilities of using trim variable linking with a user defined  

trim variable, and input aerodynamic stability derivatives. 
 

• Description of the Flight Maneuver Condition 
 

The flight condition is a 1-G level flight at low dynamic pressure (Q=40 psf).  This implies that two trim degrees-of-
freedom are given; NZ=1 G and QDOT=0.0.  In addition, the axial acceleration (NX) is also included but its value is 
to be determined (NX=”FREE”).  Other degrees-of-freedom are not considered in this trim system 
(NY=PDOT=RDOT=”NONE”). 
 
• Description of the Trim Variables 
 

Since the three trim degrees-of-freedom defined above are longitudinal trim degrees-of-freedom, only those trim 
variables that generate longitudinal aerodynamics are required.  These trim variables are ALPHA=”FREE”, 
THKCAM=1.0, CANARD=”FREE”, THRUST=-1.0, and QRATE=0.0. 
 

In order to provide the force in the axial direction in solving the NX trim degrees-of-freedom, a user-defined trim 
variable called “THRUST” is introduced by the TRIMVAR bulk data card with IDVAR=1100.  One thousand 
pounds of axial force is given.  Converting this value into non-dimensional drag (DCD) yields DCD = 
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1000.0/REFS/Q = 0.0625.  The other entries of the TRIMVAR bulk data card, DCY, DCL, DCR, DCM and DCN, 
are zero since the axial force is applied only for the NX trim degrees-of-freedom.  Also, since the axial force 
representing thrust is acting against the aerodynamic drag, its corresponding given value in the VAL entry must be  
–1.0.  Furthermore, the program computed drag of the trim variable “THKCAM” is replaced by a user supplied 
value of 0.01 that includes skin friction drag to represent a more realistic drag force.  This is achieved by redefining 
the program assigned trim variable “THKCAM” by a TRIMVAR bulk data card with IDVAR=501.  For this trim 
variable, a value of 0.01 is specified in the DCD entry.  Other computed stability derivatives of the “THKCAM” 
trim variables remain unaltered (DCY=DCL=DCR=DCM=DCN=”NONE”). 
 

In order to demonstrate the usage of the trim variable linking, the program-assigned trim variable “ALPHA” is 
redefined as an independent trim variable by a TRIMVAR bulk data card with ID=810.  The control surface type of 
trim variable “TEFLAP” is used as a dependent trim variable that is linked to the independent trim variable 
“ALPHA” through the use of the TRIMLNK bulk data card (ID=10) that is referred to by the independent trim 
variable “ALPHA”.  The entry COEFF=1.0 in the TRIMLNK bulk data card indicates that the deflection angle of 
“TEFLAP” follows the angle of “ALPHA” proportionally. 
 
• Description of the Trim System 
 

Since there are three trim degrees-of-freedom and two “FREE” trim variables and one “FREE” trim degree-of-
freedom, this is a determined trim system.  The current trim system is also a symmetric one since only the 
longitudinal trim degrees-of-freedom are involved. 
 
• Description of the Trim Functions 
 

All of the trim functions are identical to those of the previous case (Subcase No. 1).  Use of the LOADSET entry of 
the TRIM (ID=200) bulk data card will cause the trim functions results to be printed out. 
 
• Discussion of the Results 
 

The output for this subcase is shown in Listing 4.6.  The aerodynamic stability derivatives of all trim variables used 
in this case are identical to those of the previous case (Subcase No. 1) with the exception of the trim variable 
“ALPHA”.  Since the trim variable “TEFLAP” is linked to “ALPHA”, the aerodynamic stability derivatives of 
“TEFLAP” are added (entry COEFF=1.0 in the TRIMLNK bulk data card) to those of “ALPHA”.  The results are 
used as the total aerodynamic stability derivatives of “ALPHA”. 
 
The solutions of the unknown trim degree-of-freedom “NX” and the unknown trim variables “ALPHA” and 
“CANARD” are shown in the following table.  Since this subcase is not a sample case of the MSC.NASTRAN™ 
Aeroelastic Analysis User’s Guide, no comparisons are presented. 
 

Table 4.7   The Solutions of the Unknown Trim Degree-of-Freedom “NX” and  
the Unknown Trim Variables “ALPHA” and “CANARD” 

 

Trim Variable Units Flexible Aircraft Rigid Aircraft 

NX G -0.0525 -0.0525 

ALPHA degrees 13.4 13.6 

CANARD degrees 22.8 22.6 
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The small difference between the flexible and rigid results are due to the low dynamic pressure, i.e. aeroelastic 
effects are insignificant.  Also, the negative NX indicates that the aircraft is accelerating since the given thrust (1000 
lbf) is greater than the drag force (D = 0.01 x REFS x Q = 160 lbf).  Note that the drag force used in the trim system 
includes the drag of the program assigned trim variable “THKCAM” only.  The induced drag (CDL=0.388 and 
0.389 for flexible and rigid aircraft, respectively) is not included in the trim system.  The induced drag is computed 
based on the product of the resultant aerodynamic forces and the slopes along the freestream direction of the aircraft 
deformation. 
 
4.3 Case 3:  Over-Determined Trim System with Induced Drag and Stress Minimization 
 
• Purpose: Demonstrate the method of defining the objective and constraint functions to  

solve an over-determined trim system. 
 

• Description of the Flight Maneuver Condition 
 

The flight condition is the same as that of the previous case (Subcase No. 2).  Thus, there are three degrees-of-
freedom; NZ=1 G, QDOT=0.0 and NX=”FREE”. 
 
• Description of the Trim Variables 
 

The trim variables used for the present subcase are the same as those of Subcase No. 2 except that the control 
surface type of trim variable “TEFLAP” is detached from “ALPHA”.  The “TEFLAP” in this subcase is defined as 
the independent trim variable and its identification number is included in the TRIM bulk data card (ID=1100) with 
VAL=”FREE”.  Therefore, there are six trim variables and their respective VAL entries on the TRIM bulk data card 
are; ALPHA=”FREE”, THKCAM=1.0, CANARD=”FREE”, TEFLAP=”FREE”, THRUST=-1.0, and QRATE=0.0. 
 
• Description of the Objective and Constraint Functions for the Over-Determined Trim System 
 

This case involves three trim degrees-of-freedom (NX, NZ, and QDOT) and four unknowns (one unknown trim 
degree of freedom; NX, and three unknown trim variables; “ALPHA”, “CANARD”, and “TEFLAP”).  This case is 
an over-determined trim system.  Solving an over-determined trim system requires the minimization of a user-
defined objective function.  As an option, this minimization problem can be subjected to a set of constraint functions 
that must be satisfied by the solution.  In addition, the so called “side constraints” (by specifying the lower/upper 
limits of the trim solution) can be imposed on the trim variables. 
 
As described in the TRIMOBJ bulk data card (see the Users Manual, Chapter 4.0), the objective function is defined 
by the following equations 
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where 
i1c , 

i1s , 
i1e , 

i2c , 
i2s  and 

i2e  are user defined real values and iF  is the value of a trim function.  Thus, the 
objective function can be constructed as a sum of n numbers of trim function dependent equations.  The coefficients 

i1c  and 
i2c  are the weighting factors to define the importance of each trim function, and 

i1s  and 
i2s  are the shift 

factors.  Instead of minimizing a trim function, a negative value of 
i1e , 

i2e , or 
ie  can be specified for maximization. 

 

For the present subcase, the induced drag (CDL) and the stresses at CBAR with ID=110 are selected to construct the 
objective function.  It should be noted that, since both matrices “SBAR110” and “ABAR110” defined by the DMI 
bulk data cards have two columns containing the modal stresses of the “SA1” and “SB1” of the CBAR, the 
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TRIMFNC bulk data card with IDFNC=30 defines two trim functions, one for “SA1” stress and the other for 
“SB1”.  Therefore, there are three trim functions involved in the objective function.  All of the values of these trim 
functions are to be minimized simultaneously.  Please see the TRIMOBJ bulk data card of the input file 
HA144D.INP for the input entries of the objective function. The weighting factors 1c =1.0 for the induced drag and 

1c =0.3x10-10 for the stresses are selected to keep the resultant values in the objective function at the same order of 
magnitude, (i.e., the importance of these two trim functions for minimization will be relatively the same).  A value 
of 1e =2.0 for the stresses is selected to ensure that the resultant value will be positive. 
 
Many constraint functions can simultaneously be imposed on an over-determined trim system.  The constraint 
functions are defined by the TRIMCON bulk data card in the following equation 
 

( ) ie
iii SFG −=   <  or  >  iV    ,   i = 1,2,…m 

 

where iS , ie , and iV  are the user defined coefficients, m is the number of constraint functions that need to be 

satisfied by the trim solution and iF  is a trim function specified by a TRIMFNC bulk data card. 
 
For the present subcase, only one constraint function (TRIMCON bulk data card with IDCONS=20) is included.  
The trim function (ID=20) for the hinge moment of the control surface “TEFLAP” is selected to be the value of 1F  
in the constraint function shown above.  The constraint function imposes a condition on the trim system such that 
the absolute hinge moment of “TEFLAP” must be less than 900 ft-lbf.  This condition can be specified as: 
 

  ( )2
11 FG =   <  810000 

 

which gives 1S =0.0, 1e =2.0, and 1V =810000. 
 
The so-called “side constraints” are specified in the TRIMVAR bulk data card in terms of the lower and upper 
limits of its respective trim variable.  These side constraints are active only for the over-determined trim system and 
for the “FREE” trim variables.  The “side constraints” of the three “FREE” trim variables involved in the present 
subcase are specified as: 
 

-50.0 degrees < ALPHA < 50.0 degrees 
-40.0 degrees < CANARD < 40 degrees 
-15.0 degrees < TEFLAP < 15.0 degrees 

 

• Discussion of the Results 
 

The output for this subcase is shown in Listing 4.6.  The result of the “FREE” trim degree-of-freedom NX is 
identically to that of the previous subcase since the axial degree-of-freedom is uncoupled from other trim degrees-
of-freedom.  The results of the three “FREE” trim variables are shown in the following table. 
 

Table 4.8   The Results of the Three “FREE” Trim Variables ALPHA, CANARD and TEFLAP 
Trim Variable Units Flexible Aircraft Rigid Aircraft 

ALPHA degrees 13.878 9.921 

CANARD degrees 21.882 30.129 

TEFLAP degrees 15.0 1.048 
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• Output Data Listing: 
 
Listing 4.6 Output Data of the Forward Swept Wing (FSW) Configuration  

(Subcases 1 – 3) 
 
 

E X E C U T I V E  C O N T R O L  S U M M A R Y 
 
                                  |...1...|...2...|...3...|...4...|...5...|...6...|...7...|...8...|...9...|..10...| 
 
 
                                  ASSIGN FEM=ha144ds.f06,PRINT=0,FORM=MSC,BOUND=SYM,SUPORT=135                     
                                  ASSIGN FEM=ha144da.f06,PRINT=0,FORM=MSC,BOUND=ANTI,SUPORT=246                    
                                  ASSIGN MATRIX=ha144ds.mgh,PRINT=0,FORM=FORMMATED,MNAME=SMGH                      
                                  ASSIGN MATRIX=ha144da.mgh,PRINT=0,FORM=FORMMATED,MNAME=AMGH                      
                                  DIAG 1                                                                           
                                  double                                                                           
                                  CEND                                                                             
 
 
                                                       C A S E  C O N T R O L  S U M M A R Y  
 
                                                D O U B L E  P R E C I S I O N  C O M P U T A T I O N  
 
                                        M A X I M U M  A L L O C A B L E  M E M O R Y  =  80  M E G A B Y T E S 
 
                                  |...1...|...2...|...3...|...4...|...5...|...6...|...7...|...8...|...9...|..10...| 
 
 
                                  TITLE= HA144D FORWARD SWEEP WING FOR STATIC AEROELASTIC ANALYSIS.                
                                  ECHO = SORT                                                                      
                                  SUBCASE = 1                                                                      
                                  SUBTITLE=ASYMMETRIC ROLLING PULLOUT AT M=0.90, Q=1200 PSF                        
                                  LABEL=DETERMINED TRIM SYSTEM. 5 TRIM D.O.F. & 9 TRIM VARIABLES                   
                                  TRIM=100                                                                         
                                  SUBCASE = 2                                                                      
                                  SUBTITLE= SYMMETRIC ONE G LEVEL FLIGHT AT M=0.9 Q=40 PSF                         
                                  LABEL= DETERMINED TRIM SYSTEM WITH FOUR TRIM VARIABLES                           
                                  TRIM=200                                                                         
                                  SUBCASE = 3                                                                      
                                  SUBTITLE=OVER-DETEMINATED TRIM SYSTEM WITH CDL AND STESS MINIMIZATION            
                                  LABEL= SAME AS SUBCASE 2 EXCEPT TEFLAP=FREE IS INTRODUCED.                       
                                  TRIM=300                                                                         
                                  BEGIN BULK                                                                       
 
 
                                                       S O R T E D   B U L K   D A T A   E C H O 
                    CARD 
                    COUNT         |...1...|...2...|...3...|...4...|...5...|...6...|...7...|...8...|...9...|..10...| 
 
 
                        1 -       AEFACT  1102    0.0     50.0    100.0                                            
                        2 -       AEFACT  1103    0.0     0.0     0.0                                              
                        3 -       AEFACT  1104    0.0     -0.0872 -0.1744                                          
                        4 -       AEROZ   0       YES     NO      SLUG    FT      10.     40.     400.    +A       
                        5 -       +A      15.000  0.      0.                                                       
                        6 -       AESURFZ CANARD  SYM     1       1000                                             
                        7 -       AESURFZ AILERON ANTI    110     2000                                             
                        8 -       AESURFZ TEFLAP  SYM     110     2000                                             
                        9 -       AESURFZ RUDDER  ANTI    301     3000                                             
                       10 -       ATTACH  1501    CANARD  1000    90                                               
                       11 -       CAERO7  1000    CANARD          3       5       0                       +CA1     
                       12 -       +CA1    10.     0.0     0.0     10.     0       0                       +CA2     
                       13 -       +CA2    10.     5.0     0.0     10.     0       0                                
                       14 -       CAERO7  1100    WING            9       5       0               1101    +CA1     
                       15 -       +CA1    25.     0.      0.      10.     0       0                       +CA2     
                       16 -       +CA2    13.4529920.     0.      10.     0       0                                
                       17 -       CAERO7  3100    FIN     0       5       5                               +CA101   
                       18 -       +CA101  30.7735 0.      10.     10.0                                    +CA102   
                       19 -       +CA102  25.     0.0     0.0     10.                                              
                       20 -       CORD2R  1       0       12.5    0.0     0.0     12.5    0.0     10.0    +CRD2    
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                       21 -       +CRD2   20.0    0.0     10.0                                                     
                       22 -       CORD2R  2       0       30.     0.      0.      30.     0.0     10.     +CRD2    
                       23 -       +CRD2   38.66025+5.0    0.0                                                      
                       24 -       CORD2R  110     0       26.7265 10.     0.      26.7265 10.     -10.    +CRD2    
                       25 -       +CRD2   36.7265 15.7735 0.0                                                      
                       26 -       CORD2R  301     0       32.5    0.      0.      32.5    -10.    0.      +CRD2    
                       27 -       +CRD2   22.5    0.0     5.7735                                                   
                       28 -       DMI     SBAR110 0       2       2               DMIL    21      2                
                       29 -       DMI     ABAR110 0       2       2               DMIL    16      2                
                       30 -       DMIL            SBAR110         1               4       -6.394756E+06            
                       31 -               -1.152244E+07   -5.749906E+07   9.741695E+06    5.092602E+06             
                       32 -               -6.526524E+07   -1.760658E+07   4.305552E+07    -4.120752E+08            
                       33 -               -3.025869E+08   -8.581570E+07   -7.733596E+08   5.866129E+07             
                       34 -               9.951519E+07    -8.239151E+08   -4.086227E+08   2.106677E+09             
                       35 -               -1.473281E+07                                                            
                       36 -       DMIL            SBAR110         2               4       -4.407347E+06            
                       37 -               -6.496776E+06   -3.895416E+07   1.265445E+07    -4.436399E+06            
                       38 -               2.878260E+07    2.542621E+07    -2.668230E+07   1.063493E+08             
                       39 -               -1.609337E+07   2.604834E+08    5.830810E+08    -2.010839E+06            
                       40 -               -6.087351E+08   1.211331E+09    7.617252E+08    -2.937442E+09            
                       41 -               1.729023E+07                                                             
                       42 -       DMIL            ABAR110         1               4       -2.396046E+06            
                       43 -               1.161603E+07    -9.451227E+06   2.158134E+07    1.713374E+07             
                       44 -               -3.067258E+07   -5.219530E+06   -7.453044E+07   -9.104968E+07            
                       45 -               -1.770030E+08   1.334070E+08    -2.587715E+08   -9.871086E+07            
                       46 -       DMIL            ABAR110         2               4       -1.494378E+06            
                       47 -               7.063404E+06    -2.097288E+07   1.591460E+07    -3.603821E+07            
                       48 -               -3.850126E+07   1.763081E+08    2.447600E+07    1.059833E+07             
                       49 -               2.132236E+08    -8.262378E+08   2.547131E+09    5.878163E+08             
                       50 -       LOADMOD 100     YMOMENT 110     2000    105                                      
                       51 -       LOADMOD 101     XMOMENT 0       1100    1101                                     
                       52 -       MKAEROZ 90      .90     0       0                               0       +MK1     
                       53 -       +MK1    0.01                                                                     
                       54 -       PAFOIL7 1101    1102    1103    1104    0.0     1103    1104    0.0              
                       55 -       PANLST1 1100    1100    1100    1131                                             
                       56 -       PANLST2 2000    1100    1119    1123    1127    1131                             
                       57 -       PANLST2 3000    3100    3103    3107    3111    3115                             
                       58 -       PANLST3 1000    CANARD                                                           
                       59 -       PANLST3 3100    FIN                                                              
                       60 -       PLTAERO 310     NO              TECPLOT HA144AERO.PLT                            
                       61 -       PLTTRIM 100     100     FLEX    DEFORM  TECPLOT HA144DE F.PLT                    
                       62 -       PLTTRIM 100     100     FLEX    FORCE           HA144FO R.BLK                    
                       63 -       SET1    100     10      20      25      30                                       
                       64 -       SET1    105     122                                                              
                       65 -       SET1    1101    110     111     112     120     121     122                      
                       66 -       SET1    1105    100     110     120                                              
                       67 -       SET1    3100    100     311     310     312                                      
                       68 -       SPLINE1 3100    FIN             3100    3100    0.0                              
                       69 -       SPLINE2 1601    WING    1100    1105    0.0             2                        
                       70 -       TRIM    100     90      1200.   0       0       2.27    0.0     0.031   +T1      
                       71 -       +T1     0.03108 16010.  4.031+052.003+0518.18+057.555+03-12.42+02.21+06 +T2      
                       72 -       +T2     G       NONE    0.0     4.8     0.0     0.0     0.0     100     +T3      
                       73 -       +T3     100     25.     700     .000605 300     FREE    400     FREE    +T4      
                       74 -       +T4     200     FREE    600     FREE    800     FREE    900     0.0     +T5      
                       75 -       +T5     500     0.0                                                              
                       76 -       TRIM    200     90      40.0    0       0       2.27    0.0     0.031   +T1      
                       77 -       +T1     0.03108 16010.  4.031+052.003+0518.18+057.555+03-12.42+02.21+06 +T2      
                       78 -       +T2     TRUE    FREE    NONE    32.175  NONE    0.0     NONE    100     +T3      
                       79 -       +T3     501     1.0     600     FREE    700     0.0     810     FREE    +T4      
                       80 -       +T4     1100    -1.0                                                             
                       81 -       TRIM    300     90      40.0    10      20      2.27    0.0     0.031   +T1      
                       82 -       +T1     0.03108 16010.  4.031+052.003+0518.18+057.555+03-12.42+02.21+06 +T2      
                       83 -       +T2     TRUE    FREE    NONE    32.175  NONE    0.0     NONE    100     +T3      
                       84 -       +T3     501     1.0     600     FREE    700     0.0     800     FREE    +T4      
                       85 -       +T4     1000    FREE    1100    -1.0                                             
                       86 -       TRIMCON 20                                                              +CON1    
                       87 -       +CON1   10      0.0     2.0     LT      810000.                                  
                       88 -       TRIMFNC 10      AERO    LOADMOD RHS     100             HM.OF.RHS.AIL            
                       89 -       TRIMFNC 11      AERO    CDL                             INDUCED.DRAG             
                       90 -       TRIMFNC 12      AERO    TRIMVAR RHS     1000            ANGLE.OF.TEFLAP          
                       91 -       TRIMFNC 20      FEM     LOADMOD RHS     101             BM.OF.RHS.WING           
                       92 -       TRIMFNC 25      FEM     LOADMOD LHS     101             BM.OF.LHS.WING           
                       93 -       TRIMFNC 30      MODAL   DMI     RHS     SBAR110 ABAR110 STRESS.CBAR=110          
                       94 -       TRIMLNK 10      SYM     1.0     1000                                             
                       95 -       TRIMOBJ 10                                                              +OBJ1    
                       96 -       +OBJ1   11      1.0     0.0     1.0     0.0     0.0     0.0     1.0     +OBJ2    
                       97 -       +OBJ2   30      0.3E-10 0.0     2.0     0.0     0.0     0.0     1.0              
                       98 -       TRIMVAR 100     AILERON -30.    +30.                                             
                       99 -       TRIMVAR 200     PRATE                                                            
                      100 -       TRIMVAR 300     RUDDER  -30.    +30.                                             
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                      101 -       TRIMVAR 400     BETA    -10.    +10.                                             
                      102 -       TRIMVAR 500     THKCAM                                                           
                      103 -       TRIMVAR 501     THKCAM                                                  +T1      
                      104 -       +T1     0.01    NONE    NONE    NONE    NONE    NONE                             
                      105 -       TRIMVAR 600     CANARD  -40.    +40.                                             
                      106 -       TRIMVAR 700     QRATE                                                            
                      107 -       TRIMVAR 800     ALPHA   -50.    +50.                                             
                      108 -       TRIMVAR 810     ALPHA                   10                                       
                      109 -       TRIMVAR 900     RRATE                                                            
                      110 -       TRIMVAR 1000    TEFLAP  -15.    15.                                              
                      111 -       TRIMVAR 1100    THRUST                                  SYM             +T1      
                      112 -       +T1     .0625   0.      0.      0.      0.      0.                               
                      113 -       ENDDATA 
 
 
 
   ======================================================================================================================== 
 
     SYMMETRIC (OR ASYMMETRIC) FINITE ELEMENT MODAL RESULTS ARE SUCCESSFULLY READ IN FROM FILE ha144ds.f06                                  
     RIGID BODY DEGREES OF FREEDOM (DEFINED IN THE FEM BASIC COORDINATE SYSTEM) =   135 
 
            MODE      EXTRACTION      EIGENVALUE              FREQUENCY                      GENERALIZED         
                        ORDER         (RAD/S)**2         (RAD/S)            (HZ)            MASS       STIFFNESS 
               1               5     0.00000E+00     0.00000E+00     0.00000E+00     0.25020E+03     0.00000E+00 
               2               4     0.00000E+00     0.00000E+00     0.00000E+00     0.25020E+03     0.00000E+00 
               3               2     0.00000E+00     0.00000E+00     0.00000E+00     0.94340E+02     0.00000E+00 
               4               1     0.38149E+04     0.61765E+02     0.98302E+01     0.45952E+02     0.17530E+06 
               5               3     0.13126E+05     0.11457E+03     0.18234E+02     0.15060E+03     0.19767E+07 
               6               6     0.52889E+05     0.22998E+03     0.36602E+02     0.56920E+02     0.30104E+07 
               7               7     0.72639E+05     0.26952E+03     0.42895E+02     0.13485E+03     0.97957E+07 
               8               8     0.12431E+06     0.35258E+03     0.56114E+02     0.11843E+03     0.14722E+08 
               9               9     0.19389E+06     0.44033E+03     0.70081E+02     0.95701E+02     0.18556E+08 
              10              10     0.69363E+06     0.83285E+03     0.13255E+03     0.61759E+01     0.42838E+07 
              11              11     0.82499E+06     0.90829E+03     0.14456E+03     0.54611E+01     0.45053E+07 
              12              12     0.17722E+07     0.13313E+04     0.21188E+03     0.96720E+02     0.17141E+09 
              13              13     0.27979E+07     0.16727E+04     0.26622E+03     0.11301E+03     0.31619E+09 
              14              14     0.46006E+07     0.21449E+04     0.34137E+03     0.14529E+03     0.66843E+09 
              15              15     0.84523E+07     0.29073E+04     0.46271E+03     0.14337E+03     0.12118E+10 
              16              17     0.10253E+08     0.32020E+04     0.50962E+03     0.95581E+01     0.97999E+08 
              17              16     0.12003E+08     0.34645E+04     0.55139E+03     0.23024E+03     0.27635E+10 
              18              18     0.19482E+08     0.44138E+04     0.70248E+03     0.11283E+03     0.21981E+10 
              19              20     0.23462E+08     0.48437E+04     0.77091E+03     0.45285E+02     0.10625E+10 
              20              19     0.24235E+08     0.49229E+04     0.78351E+03     0.16251E+03     0.39384E+10 
              21              21     0.12848E+09     0.11335E+05     0.18040E+04     0.20487E+01     0.26321E+09 
 
      MASS UNIT AND LENGTH UNIT OF THE FEM MODEL ARE IN: SLUG  AND  FT   ,  RESPECTIVELY 
 
   ======================================================================================================================== 
 
 
 
   ======================================================================================================================== 
 
     ANTI-SYMMETRIC FINITE ELEMENT MODAL RESULTS ARE SUCCESSFULLY READ IN FROM FILE ha144da.f06                                              
     RIGID BODY DEGREES OF FREEDOM (DEFINED IN THE FEM BASIC COORDINATE SYSTEM) =   246 
 
            MODE      EXTRACTION      EIGENVALUE              FREQUENCY                      GENERALIZED         
                        ORDER         (RAD/S)**2         (RAD/S)            (HZ)            MASS       STIFFNESS 
               1               5     0.00000E+00     0.00000E+00     0.00000E+00     0.25020E+03     0.00000E+00 
               2               3     0.00000E+00     0.00000E+00     0.00000E+00     0.34706E+02     0.00000E+00 
               3               4     0.00000E+00     0.00000E+00     0.00000E+00     0.12025E+03     0.00000E+00 
               4               1     0.22623E+04     0.47564E+02     0.75701E+01     0.62959E+02     0.14243E+06 
               5               2     0.21138E+05     0.14539E+03     0.23140E+02     0.10352E+03     0.21883E+07 
               6               6     0.54908E+05     0.23432E+03     0.37294E+02     0.51053E+02     0.28032E+07 
               7               7     0.12644E+06     0.35558E+03     0.56592E+02     0.77141E+02     0.97534E+07 
               8               8     0.14231E+06     0.37724E+03     0.60040E+02     0.65339E+02     0.92986E+07 
               9               9     0.40025E+06     0.63266E+03     0.10069E+03     0.31518E+02     0.12615E+08 
              10              10     0.89702E+06     0.94711E+03     0.15074E+03     0.65683E+02     0.58919E+08 
              11              11     0.26353E+07     0.16234E+04     0.25837E+03     0.50740E+01     0.13371E+08 
              12              12     0.32766E+07     0.18101E+04     0.28809E+03     0.27984E+01     0.91695E+07 
              13              16     0.60532E+07     0.24603E+04     0.39157E+03     0.58463E+02     0.35389E+09 
              14              15     0.67916E+07     0.26061E+04     0.41477E+03     0.12770E+03     0.86729E+09 
              15              13     0.14460E+08     0.38027E+04     0.60521E+03     0.25664E+03     0.37111E+10 
              16              14     0.25896E+08     0.50888E+04     0.80991E+03     0.50432E+02     0.13060E+10 
 
      MASS UNIT AND LENGTH UNIT OF THE FEM MODEL ARE IN: SLUG  AND  FT   ,  RESPECTIVELY 
 
   ======================================================================================================================== 
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                                        **************************************** 
                                        *                                      * 
                                        *       SUBCASE       =        1       * 
                                        *       DISCIPLINE    = TRIM           * 
                                        *       BULK ENTRY ID =      100       * 
                                        *                                      * 
                                        **************************************** 
 
 
 
                                   S U M M A R Y   O F   T R I M   E V A L U A T I O N 
 
         TITLE   = HA144D FORWARD SWEEP WING FOR STATIC AEROELASTIC ANALYSIS.               
         SUBTITLE= ASYMMETRIC ROLLING PULLOUT AT M=0.90, Q=1200 PSF                         
         LABEL   = DETERMINED TRIM SYSTEM. 5 TRIM D.O.F. & 9 TRIM VARIABLES                 
 
 MACH NUMBER =  0.9000. STEADY AERODYNAMICS COMPUTED BY MKAEROZ BULK DATA CARD WITH IDMK=      90 AT K=0.0 
 DYNAMIC PRESSURE= 0.12000E+04 SLUG/FT/S**2 
 
                                      D E T E R M I N E D   T R I M   S Y S T E M 
 
 TRIM TYPE = ASYMMETRIC FLIGHT CONDITION. NUMBER OF TRIM DEGREES OF FREEDOM=  5 
 TRIM DEGREES OF FREEDOM ARE:  NY      NZ      PDOT    QDOT    RDOT   
 
 
 LONGITUDINAL (OR ASYMMETRIC) AERODYNAMIC STABILITY DERIVATIVES OF BOTH SIDES OF THE AIRCRAFT AT MACH=  0.9000 
 REFC=     10.0000 REFB=     40.0000 REFS=       400.0000 MOMENT CENTER(X,Y,Z)=     15.0000      0.0000      0.0000 
 
 ------------------------------------------------------------------------------------------------------------------------------- 
 | IDVAR  | LABEL  | DRAG COEFFICIENT| SIDE FORCE COEFF| LIFT COEFFICIENT|ROLL MOMENT COEFF|PITCH MOMENT COEF| YAW MOMENT COEFF| 
 |        |        |  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     500|THKCAM  | 0.00001| 0.00001| 0.00000| 0.00000| 0.00845| 0.01248| 0.00000| 0.00000|-0.00645|-0.00932| 0.00000| 0.00000| 
 |  UNITS= NONE    | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.14779E+01| E/R= 0.10000E+01| E/R= 0.14447E+01| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     800|ALPHA   | 0.00000| 0.00000| 0.00000| 0.00000| 0.08897| 0.13339| 0.00000| 0.00000|-0.05464|-0.08622| 0.00000| 0.00000| 
 |  UNITS= 1/DEG   | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.14993E+01| E/R= 0.10000E+01| E/R= 0.15778E+01| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     700|QRATE   | 0.00000| 0.00000| 0.00000| 0.00000|12.51645|16.48311| 0.00000| 0.00000|-10.8747|-13.7082| 0.00000| 0.00000| 
 |  UNITS= 1/QC/2V | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.13169E+01| E/R= 0.10000E+01| E/R= 0.12606E+01| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     600|CANARD  | 0.00000| 0.00000| 0.00000| 0.00000| 0.00445| 0.00848| 0.00000| 0.00000| 0.00990| 0.00702| 0.00000| 0.00000| 
 |  UNITS= 1/DEG   | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.19048E+01| E/R= 0.10000E+01| E/R= 0.70966E+00| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 
 
 LATERAL AERODYNAMIC STABILITY DERIVATIVES OF BOTH SIDES OF THE AIRCRAFT AT MACH=  0.9000 
 REFC=     10.0000 REFB=     40.0000 REFS=       400.0000 MOMENT CENTER(X,Y,Z)=     15.0000      0.0000      0.0000 
 
 ------------------------------------------------------------------------------------------------------------------------------- 
 | IDVAR  | LABEL  | DRAG COEFFICIENT| SIDE FORCE COEFF| LIFT COEFFICIENT|ROLL MOMENT COEFF|PITCH MOMENT COEF| YAW MOMENT COEFF| 
 |        |        |  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     400|BETA    | 0.00000| 0.00000|-0.01264|-0.01285| 0.00000| 0.00000| 0.00059| 0.00048| 0.00000| 0.00000|-0.00472|-0.00480| 
 |  UNITS= 1/DEG   | E/R= 0.10000E+01| E/R= 0.10169E+01| E/R= 0.10000E+01| E/R= 0.81216E+00| E/R= 0.10000E+01| E/R= 0.10166E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     200|PRATE   | 0.00000| 0.00000|-0.08244|-0.09496| 0.00000| 0.00000|-0.42066|-0.44051| 0.00000| 0.00000|-0.02777|-0.03225| 
 |  UNITS= 1/PB/2V | E/R= 0.10000E+01| E/R= 0.11519E+01| E/R= 0.10000E+01| E/R= 0.10472E+01| E/R= 0.10000E+01| E/R= 0.11611E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     900|RRATE   | 0.00000| 0.00000|-0.74611|-0.75179| 0.00000| 0.00000| 0.04527| 0.03783| 0.00000| 0.00000|-0.29499|-0.29704| 
 |  UNITS= 1/RB/2V | E/R= 0.10000E+01| E/R= 0.10076E+01| E/R= 0.10000E+01| E/R= 0.83558E+00| E/R= 0.10000E+01| E/R= 0.10069E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     100|AILERON | 0.00000| 0.00000|-0.00212|-0.00200| 0.00000| 0.00000|-0.00522|-0.00497| 0.00000| 0.00000|-0.00080|-0.00076| 
 |  UNITS= 1/DEG   | E/R= 0.10000E+01| E/R= 0.94355E+00| E/R= 0.10000E+01| E/R= 0.95180E+00| E/R= 0.10000E+01| E/R= 0.94696E+00| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     300|RUDDER  | 0.00000| 0.00000| 0.00661| 0.00635| 0.00000| 0.00000|-0.00072|-0.00062| 0.00000| 0.00000| 0.00332| 0.00322| 
 |  UNITS= 1/DEG   | E/R= 0.10000E+01| E/R= 0.96083E+00| E/R= 0.10000E+01| E/R= 0.86242E+00| E/R= 0.10000E+01| E/R= 0.97065E+00| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 
 
                          T R I M   R E S U L T S   O F   T R I M   E X E C U T I V E   C O N T R O L  =      100 
 
    NUMBER OF TRIM DEGREES OF FREEDOM =  5    XCG =   0.1727E+02  YCG =   0.0000E+00  ZCG =   0.3100E-01 
 
                  LABEL  SYMMETRY FLAG                  FLEXIBLE                                       RIGID                  
    USER INPUT:   NY    ANTI-SYMMETRIC   0.0000E+00 G        0.0000E+00 FT  /S/S      0.0000E+00 G        0.0000E+00 FT  /S/S 
    USER INPUT:   NZ         SYMMETRIC   4.8000E+00 G        1.5444E+02 FT  /S/S      4.8000E+00 G        1.5444E+02 FT  /S/S 
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    USER INPUT:   PDOT  ANTI-SYMMETRIC   0.0000E+00 RAD/FT   0.0000E+00 RAD/S/S       0.0000E+00 RAD/FT   0.0000E+00 RAD/S/S  
    USER INPUT:   QDOT       SYMMETRIC   0.0000E+00 RAD/FT   0.0000E+00 RAD/S/S       0.0000E+00 RAD/FT   0.0000E+00 RAD/S/S  
    USER INPUT:   RDOT  ANTI-SYMMETRIC   0.0000E+00 RAD/FT   0.0000E+00 RAD/S/S       0.0000E+00 RAD/FT   0.0000E+00 RAD/S/S  
 
    NUMBER OF TRIM VARIABLES =     9 
 
                IDVAR  LABEL      SYMMETRY FLAG      FLEXIBLE       RIGID      UNITS    LOWER LIMIT   UPPER LIMIT SATISFIED? 
 USER INPUT:      500  THKCAM         SYMMETRIC    0.00000E+00   0.00000E+00   NONE    -1.00000E+30   1.00000E+30       YES 
   COMPUTED:      800  ALPHA          SYMMETRIC    7.74747E-01   1.46117E+00   DEGREES -5.00000E+01   5.00000E+01       YES 
 USER INPUT:      700  QRATE          SYMMETRIC    6.05000E-04   6.05000E-04   QC/2V   -1.00000E+30   1.00000E+30       YES 
   COMPUTED:      600  CANARD         SYMMETRIC    5.51669E+00   5.05983E+00   DEGREES -4.00000E+01   4.00000E+01       YES 
   COMPUTED:      400  BETA      ANTI-SYMMETRIC   -1.11026E+00  -1.44603E+00   DEGREES -1.00000E+01   1.00000E+01       YES 
   COMPUTED:      200  PRATE     ANTI-SYMMETRIC   -2.85314E-01  -3.14773E-01   PB/2V   -1.00000E+30   1.00000E+30       YES 
 USER INPUT:      900  RRATE     ANTI-SYMMETRIC    0.00000E+00   0.00000E+00   RB/2V   -1.00000E+30   1.00000E+30       YES 
 USER INPUT:      100  AILERON   ANTI-SYMMETRIC    2.50000E+01   2.50000E+01   DEGREES -3.00000E+01   3.00000E+01       YES 
   COMPUTED:      300  RUDDER    ANTI-SYMMETRIC    1.36012E+00   1.32629E+00   DEGREES -3.00000E+01   3.00000E+01       YES 
 
 
     S U M M A R Y   O F   T O T A L   A E R O D Y N A M I C   F O R C E S   A N D   M O M E N T S 
 
                 COEFFICIENTS             FLEXIBLE               RIGID     UNITS 
            INDUCED DRAG(CDL):             0.08894             0.08466     FX/REFS/Q 
          DRAG OF THKCAM(CD0):             0.00000             0.00000     FX/REFS/Q 
               SIDE FORCE(CY):             0.00000             0.00000     FY/REFS/Q 
                     LIFT(CL):             0.16010             0.16010     FZ/REFS/Q 
              ROLL MOMENT(CR):             0.00000             0.00000     MX/REFS/REFB/Q 
             PITCH MOMENT(CM):            -0.03634            -0.03634     MY/REFS/REFC/Q 
               YAW MOMENT(CN):             0.00000             0.00000     MZ/REFS/REFB/Q 
 
 
   M O D A L   C O O R D I N A T E S   S O L U T I O N   O F      21   S Y M M E T R I C   M O D E S 
 IN DMI BULK DATA FORMAT. THIS CAN BE USED AS THE INITIAL CONDITION OF THE TRANSIENT RESPONSE ANALYSIS 
DMI     SMODAL  0       2       2               DMIL          21       1 
DMIL              SMODAL               1               1+0.000000000E+00+CONT    
+CONT   +0.000000000E+00+0.000000000E+00+1.267079264E-01-6.628664676E-03+CONT 
+CONT   +6.492267858E-06+1.348659047E-03+1.318661380E-03+6.447139313E-04+CONT 
+CONT   -8.022681141E-05-5.619301228E-04+9.138908581E-07-7.692802342E-07+CONT 
+CONT   +9.117823652E-08+3.470000536E-07-3.594846203E-05-1.389859676E-06+CONT 
+CONT   -1.570995494E-07+2.348619716E-07+3.692851180E-07-1.350223187E-07 
 
 
   M O D A L   C O O R D I N A T E S   S O L U T I O N   O F      16   A N T I - S Y M M E T R I C   M O D E S 
 IN DMI BULK DATA FORMAT. THIS CAN BE USED AS THE INITIAL CONDITION OF THE TRANSIENT RESPONSE ANALYSIS 
DMI     AMODAL  0       2       2               DMIL          16       1 
DMIL              AMODAL               1               1+0.000000000E+00+CONT    
+CONT   +0.000000000E+00+0.000000000E+00-2.337694168E-04-3.587378014E-04+CONT 
+CONT   +5.458138138E-02+8.990799543E-04-1.274312753E-02-1.789082540E-03+CONT 
+CONT   +1.117296415E-05-6.976366858E-04-3.550151014E-04-2.370414768E-05+CONT 
+CONT   +2.161977363E-06-1.557022642E-06-2.835791065E-06 
 
 
      V A L U E S   O F   T R I M   F U N C T I O N S   R E F E R R E D   T O   B Y   S E T 1  =      100 
 
  TRIM FUNCTION ID  TYPE    LABEL   RHS      ISSET    IASET   FLEXIBLE VALUES      RIGID VALUES        REMARK      
                10  AERO  LOADMOD   RHS        100               -0.50922E+05      -0.50490E+05     HM.OF.RHS.AIL    
                20  FEM   LOADMOD   RHS        101                0.18976E+06       0.18029E+06     BM.OF.RHS.WING   
                25  FEM   LOADMOD   LHS        101               -0.22075E+06      -0.21549E+06     BM.OF.LHS.WING   
                30  MODA  DMI       RHS    SBAR110  ABAR110      -0.13552E+07       0.00000E+00     STRESS.CBAR=110  
                30  MODA  DMI       RHS    SBAR110  ABAR110      -0.11086E+07       0.00000E+00     STRESS.CBAR=110  
 
 
                                        **************************************** 
                                        *                                      * 
                                        *       SUBCASE       =        2       * 
                                        *       DISCIPLINE    = TRIM           * 
                                        *       BULK ENTRY ID =      200       * 
                                        *                                      * 
                                        **************************************** 
 
 
                                   S U M M A R Y   O F   T R I M   E V A L U A T I O N 
 
         TITLE   = HA144D FORWARD SWEEP WING FOR STATIC AEROELASTIC ANALYSIS.               
         SUBTITLE= SYMMETRIC ONE G LEVEL FLIGHT AT M=0.9 Q=40 PSF                           
         LABEL   = DETERMINED TRIM SYSTEM WITH FOUR TRIM VARIABLES                          
 
 MACH NUMBER =  0.9000. STEADY AERODYNAMICS COMPUTED BY MKAEROZ BULK DATA CARD WITH IDMK=      90 AT K=0.0 
 DYNAMIC PRESSURE= 0.40000E+02 SLUG/FT/S**2 
 
                                      D E T E R M I N E D   T R I M   S Y S T E M 
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 TRIM TYPE = SYMMETRIC FLIGHT CONDITION. NUMBER OF TRIM DEGREES OF FREEDOM=  3 
 TRIM DEGREES OF FREEDOM ARE:  NX      NZ      QDOT   
 
 
 LONGITUDINAL (OR ASYMMETRIC) AERODYNAMIC STABILITY DERIVATIVES OF BOTH SIDES OF THE AIRCRAFT AT MACH=  0.9000 
 REFC=     10.0000 REFB=     40.0000 REFS=       400.0000 MOMENT CENTER(X,Y,Z)=     15.0000      0.0000      0.0000 
 
 ------------------------------------------------------------------------------------------------------------------------------- 
 | IDVAR  | LABEL  | DRAG COEFFICIENT| SIDE FORCE COEFF| LIFT COEFFICIENT|ROLL MOMENT COEFF|PITCH MOMENT COEF| YAW MOMENT COEFF| 
 |        |        |  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     501|THKCAM  | 0.01000| 0.01000| 0.00000| 0.00000| 0.00845| 0.00853| 0.00000| 0.00000|-0.00645|-0.00651| 0.00000| 0.00000| 
 |  UNITS= NONE    | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10104E+01| E/R= 0.10000E+01| E/R= 0.10097E+01| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     810|ALPHA   | 0.00000| 0.00000| 0.00000| 0.00000| 0.06542| 0.06624| 0.00000| 0.00000|-0.03262|-0.03320| 0.00000| 0.00000| 
 |  UNITS= 1/DEG   | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10126E+01| E/R= 0.10000E+01| E/R= 0.10178E+01| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     700|QRATE   | 0.00000| 0.00000| 0.00000| 0.00000|12.51645|12.60329| 0.00000| 0.00000|-10.8747|-10.9369| 0.00000| 0.00000| 
 |  UNITS= 1/QC/2V | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10069E+01| E/R= 0.10000E+01| E/R= 0.10057E+01| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     600|CANARD  | 0.00000| 0.00000| 0.00000| 0.00000| 0.00445| 0.00454| 0.00000| 0.00000| 0.00990| 0.00983| 0.00000| 0.00000| 
 |  UNITS= 1/DEG   | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10199E+01| E/R= 0.10000E+01| E/R= 0.99358E+00| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 
 
 USER DEFINED AERODYNAMIC STABILITY DERIVATIVES AT MACH= 0.9000 
 REFC=     10.0000 REFB=     40.0000 REFS=       400.0000 MOMENT CENTER(X,Y,Z)=     15.0000      0.0000      0.0000 
 ------------------------------------------------------------------------------------------------------------------------------- 
 | IDVAR  | LABEL  | DRAG COEFFICIENT| SIDE FORCE COEFF| LIFT COEFFICIENT|ROLL MOMENT COEFF|PITCH MOMENT COEF| YAW MOMENT COEFF| 
 |        |        |  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |    1100|THRUST  | 0.06250| 0.06250| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 
 |  UNITS= N/A     | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 
 
                          T R I M   R E S U L T S   O F   T R I M   E X E C U T I V E   C O N T R O L  =      200 
 
    NUMBER OF TRIM DEGREES OF FREEDOM =  3    XCG =   0.1727E+02  YCG =   0.0000E+00  ZCG =   0.3100E-01 
 
                  LABEL  SYMMETRY FLAG                  FLEXIBLE                                       RIGID                  
      COMPUTED:   NX         SYMMETRIC  -5.2467E-02 G       -1.6881E+00 FT  /S/S     -5.2467E-02 G       -1.6881E+00 FT  /S/S 
    USER INPUT:   NZ         SYMMETRIC   1.0000E+00 G        3.2175E+01 FT  /S/S      1.0000E+00 G        3.2175E+01 FT  /S/S 
    USER INPUT:   QDOT       SYMMETRIC   0.0000E+00 RAD/FT   0.0000E+00 RAD/S/S       0.0000E+00 RAD/FT   0.0000E+00 RAD/S/S  
 
    NUMBER OF TRIM VARIABLES =     5 
 
                IDVAR  LABEL      SYMMETRY FLAG      FLEXIBLE       RIGID      UNITS    LOWER LIMIT   UPPER LIMIT SATISFIED? 
 USER INPUT:      501  THKCAM         SYMMETRIC    1.00000E+00   1.00000E+00   NONE    -1.00000E+30   1.00000E+30       YES 
   COMPUTED:      810  ALPHA          SYMMETRIC    1.34124E+01   1.36289E+01   DEGREES -1.00000E+30   1.00000E+30       YES 
 USER INPUT:      700  QRATE          SYMMETRIC    0.00000E+00   0.00000E+00   QC/2V   -1.00000E+30   1.00000E+30       YES 
   COMPUTED:      600  CANARD         SYMMETRIC    2.28318E+01   2.26038E+01   DEGREES -4.00000E+01   4.00000E+01       YES 
 USER INPUT:     1100  THRUST      USER DEFINED   -1.00000E+00  -1.00000E+00   N/A     -1.00000E+30   1.00000E+30       YES 
 
 
     S U M M A R Y   O F   T O T A L   A E R O D Y N A M I C   F O R C E S   A N D   M O M E N T S 
 
                 COEFFICIENTS             FLEXIBLE               RIGID     UNITS 
            INDUCED DRAG(CDL):             0.38897             0.38990     FX/REFS/Q 
          DRAG OF THKCAM(CD0):            -0.05250            -0.05250     FX/REFS/Q 
               SIDE FORCE(CY):             0.00000             0.00000     FY/REFS/Q 
                     LIFT(CL):             1.00062             1.00062     FZ/REFS/Q 
              ROLL MOMENT(CR):             0.00000             0.00000     MX/REFS/REFB/Q 
             PITCH MOMENT(CM):            -0.22730            -0.22730     MY/REFS/REFC/Q 
               YAW MOMENT(CN):             0.00000             0.00000     MZ/REFS/REFB/Q 
 
 
   M O D A L   C O O R D I N A T E S   S O L U T I O N   O F      21   S Y M M E T R I C   M O D E S 
 IN DMI BULK DATA FORMAT. THIS CAN BE USED AS THE INITIAL CONDITION OF THE TRANSIENT RESPONSE ANALYSIS 
DMI     SMODAL  0       2       2               DMIL          21       1 
DMIL              SMODAL               1               1+0.000000000E+00+CONT    
+CONT   +0.000000000E+00+0.000000000E+00+2.578555793E-02-1.774087665E-03+CONT 
+CONT   -4.249494395E-06+7.041372010E-04+4.109888396E-04+1.528417342E-04+CONT 
+CONT   -2.661969302E-05-1.101678645E-04+1.649500945E-07-1.292853540E-07+CONT 
+CONT   +1.395664029E-08+5.277361836E-08-5.394233540E-06-2.067040867E-07+CONT 
+CONT   -2.288004275E-08+3.400773707E-08+5.343306952E-08-2.350879846E-08 
 
 
      V A L U E S   O F   T R I M   F U N C T I O N S   R E F E R R E D   T O   B Y   S E T 1  =      100 
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  TRIM FUNCTION ID  TYPE    LABEL   RHS      ISSET    IASET   FLEXIBLE VALUES      RIGID VALUES        REMARK      
                10  AERO  LOADMOD   RHS        100               -0.70093E+03      -0.71507E+03     HM.OF.RHS.AIL    
                20  FEM   LOADMOD   RHS        101                0.35995E+05       0.35845E+05     BM.OF.RHS.WING   
                25  FEM   LOADMOD   LHS        101               -0.35995E+05      -0.35845E+05     BM.OF.LHS.WING   
                30  MODA  DMI       RHS    SBAR110  ABAR110      -0.14979E+06       0.00000E+00     STRESS.CBAR=110  
                30  MODA  DMI       RHS    SBAR110  ABAR110      -0.88174E+05       0.00000E+00     STRESS.CBAR=110  
 
 
                                        **************************************** 
                                        *                                      * 
                                        *       SUBCASE       =        3       * 
                                        *       DISCIPLINE    = TRIM           * 
                                        *       BULK ENTRY ID =      300       * 
                                        *                                      * 
                                        **************************************** 
 
                                   S U M M A R Y   O F   T R I M   E V A L U A T I O N 
 
         TITLE   = HA144D FORWARD SWEEP WING FOR STATIC AEROELASTIC ANALYSIS.               
         SUBTITLE= OVER-DETEMINATED TRIM SYSTEM WITH CDL AND STESS MINIMIZATION             
         LABEL   = SAME AS SUBCASE 2 EXCEPT TEFLAP=FREE IS INTRODUCED.                      
 
 MACH NUMBER =  0.9000. STEADY AERODYNAMICS COMPUTED BY MKAEROZ BULK DATA CARD WITH IDMK=      90 AT K=0.0 
 DYNAMIC PRESSURE= 0.40000E+02 SLUG/FT/S**2 
 
           O V E R - D E T E R M I N E D   T R I M   S Y S T E M   W I T H   M I N I M I Z A T I O N 
      O B J E C T I V E   F U N C T I O N  =       10   A N D   C O N S T R A I N T   F U N C T I O N  =       20 
 
 TRIM TYPE = SYMMETRIC FLIGHT CONDITION. NUMBER OF TRIM DEGREES OF FREEDOM=  3 
 TRIM DEGREES OF FREEDOM ARE:  NX      NZ      QDOT   
 
 
 LONGITUDINAL (OR ASYMMETRIC) AERODYNAMIC STABILITY DERIVATIVES OF BOTH SIDES OF THE AIRCRAFT AT MACH=  0.9000 
 REFC=     10.0000 REFB=     40.0000 REFS=       400.0000 MOMENT CENTER(X,Y,Z)=     15.0000      0.0000      0.0000 
 
 ------------------------------------------------------------------------------------------------------------------------------- 
 | IDVAR  | LABEL  | DRAG COEFFICIENT| SIDE FORCE COEFF| LIFT COEFFICIENT|ROLL MOMENT COEFF|PITCH MOMENT COEF| YAW MOMENT COEFF| 
 |        |        |  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     501|THKCAM  | 0.01000| 0.01000| 0.00000| 0.00000| 0.00845| 0.00853| 0.00000| 0.00000|-0.00645|-0.00651| 0.00000| 0.00000| 
 |  UNITS= NONE    | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10104E+01| E/R= 0.10000E+01| E/R= 0.10097E+01| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     800|ALPHA   | 0.00000| 0.00000| 0.00000| 0.00000| 0.08897| 0.08994| 0.00000| 0.00000|-0.05464|-0.05533| 0.00000| 0.00000| 
 |  UNITS= 1/DEG   | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10109E+01| E/R= 0.10000E+01| E/R= 0.10126E+01| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     700|QRATE   | 0.00000| 0.00000| 0.00000| 0.00000|12.51645|12.60329| 0.00000| 0.00000|-10.8747|-10.9369| 0.00000| 0.00000| 
 |  UNITS= 1/QC/2V | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10069E+01| E/R= 0.10000E+01| E/R= 0.10057E+01| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |     600|CANARD  | 0.00000| 0.00000| 0.00000| 0.00000| 0.00445| 0.00454| 0.00000| 0.00000| 0.00990| 0.00983| 0.00000| 0.00000| 
 |  UNITS= 1/DEG   | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10199E+01| E/R= 0.10000E+01| E/R= 0.99358E+00| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |    1000|TEFLAP  | 0.00000| 0.00000| 0.00000| 0.00000|-0.02356|-0.02370| 0.00000| 0.00000| 0.02202| 0.02213| 0.00000| 0.00000| 
 |  UNITS= 1/DEG   | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10062E+01| E/R= 0.10000E+01| E/R= 0.10048E+01| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 
 
 USER DEFINED AERODYNAMIC STABILITY DERIVATIVES AT MACH= 0.9000 
 REFC=     10.0000 REFB=     40.0000 REFS=       400.0000 MOMENT CENTER(X,Y,Z)=     15.0000      0.0000      0.0000 
 ------------------------------------------------------------------------------------------------------------------------------- 
 | IDVAR  | LABEL  | DRAG COEFFICIENT| SIDE FORCE COEFF| LIFT COEFFICIENT|ROLL MOMENT COEFF|PITCH MOMENT COEF| YAW MOMENT COEFF| 
 |        |        |  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE|  RIGID |FLEXIBLE| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 |    1100|THRUST  | 0.06250| 0.06250| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 0.00000| 
 |  UNITS= N/A     | E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10000E+01| E/R= 0.10000E+01| 
 ------------------------------------------------------------------------------------------------------------------------------- 
 
 
 FINAL RESULTS OF MINIMIZATION OF OBJECTIVE FUNCTION =      10 FOR FLEXIBLE AIRCRAFT 
 
  TRIM FUNCTION ID  TYPE  LABEL     RHS      ISSET    IASET    FUNCTION VALUE   OBJECTIVE FUNCTION VALUE        REMARK 
                11  AERO  CDL                                     0.39486E+00       0.39486E+00             INDUCED.DRAG     
                30  MODA  DMI       RHS    SBAR110  ABAR110      -0.14877E+06       0.66399E+00             STRESS.CBAR=110  
                30  MODA  DMI       RHS    SBAR110  ABAR110      -0.87339E+05       0.22884E+00             STRESS.CBAR=110  
                                                                                   ------------- 
                                                                 TOTAL VALUE=       0.12877E+01 
 
 
 FINAL RESULTS OF MINIMIZATION WITH CONSTRAINT FUNCTIONS: SET ID=      20 
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 TRIMFNC ID  TYPE    LABEL  RHS   ISSET    IASET FUNCTION VALUE   GE/LE  CONSTRAINT VALUE  SATISFIED?        REMARK 
         10  AERO  LOADMOD  RHS     100             0.65272E+06   LT          0.81000E+06  YES           HM.OF.RHS.AIL    
 
 
 FINAL RESULTS OF MINIMIZATION OF OBJECTIVE FUNCTION =      10 FOR RIGID AIRCRAFT 
 
  TRIM FUNCTION ID  TYPE  LABEL     RHS      ISSET    IASET    FUNCTION VALUE   OBJECTIVE FUNCTION VALUE        REMARK 
                11  AERO  CDL                                     0.36759E+00       0.36759E+00             INDUCED.DRAG     
                30  MODA  DMI       RHS    SBAR110  ABAR110       0.00000E+00       0.00000E+00             STRESS.CBAR=110  
                30  MODA  DMI       RHS    SBAR110  ABAR110       0.00000E+00       0.00000E+00             STRESS.CBAR=110  
                                                                                   ------------- 
                                                                 TOTAL VALUE=       0.36759E+00 
 
 
 FINAL RESULTS OF MINIMIZATION WITH CONSTRAINT FUNCTIONS: SET ID=      20 
 
 TRIMFNC ID  TYPE    LABEL  RHS   ISSET    IASET FUNCTION VALUE   GE/LE  CONSTRAINT VALUE  SATISFIED?        REMARK 
         10  AERO  LOADMOD  RHS     100             0.17579E+05   LT          0.81000E+06  YES           HM.OF.RHS.AIL    
 
 
                          T R I M   R E S U L T S   O F   T R I M   E X E C U T I V E   C O N T R O L  =      300 
 
    NUMBER OF TRIM DEGREES OF FREEDOM =  3    XCG =   0.1727E+02  YCG =   0.0000E+00  ZCG =   0.3100E-01 
 
                  LABEL  SYMMETRY FLAG                  FLEXIBLE                                       RIGID                  
      COMPUTED:   NX         SYMMETRIC  -5.2467E-02 G       -1.6881E+00 FT  /S/S     -5.2467E-02 G       -1.6881E+00 FT  /S/S 
    USER INPUT:   NZ         SYMMETRIC   1.0000E+00 G        3.2175E+01 FT  /S/S      1.0000E+00 G        3.2175E+01 FT  /S/S 
    USER INPUT:   QDOT       SYMMETRIC   0.0000E+00 RAD/FT   0.0000E+00 RAD/S/S       0.0000E+00 RAD/FT   0.0000E+00 RAD/S/S  
 
    NUMBER OF TRIM VARIABLES =     6 
 
                IDVAR  LABEL      SYMMETRY FLAG      FLEXIBLE       RIGID      UNITS    LOWER LIMIT   UPPER LIMIT SATISFIED? 
 USER INPUT:      501  THKCAM         SYMMETRIC    1.00000E+00   1.00000E+00   NONE    -1.00000E+30   1.00000E+30       YES 
   COMPUTED:      800  ALPHA          SYMMETRIC    1.38787E+01   9.92160E+00   DEGREES -5.00000E+01   5.00000E+01       YES 
 USER INPUT:      700  QRATE          SYMMETRIC    0.00000E+00   0.00000E+00   QC/2V   -1.00000E+30   1.00000E+30       YES 
   COMPUTED:      600  CANARD         SYMMETRIC    2.18827E+01   3.01296E+01   DEGREES -4.00000E+01   4.00000E+01       YES 
   COMPUTED:     1000  TEFLAP         SYMMETRIC    1.50000E+01   1.04829E+00   DEGREES -1.50000E+01   1.50000E+01       YES 
 USER INPUT:     1100  THRUST      USER DEFINED   -1.00000E+00  -1.00000E+00   N/A     -1.00000E+30   1.00000E+30       YES 
 
 
     S U M M A R Y   O F   T O T A L   A E R O D Y N A M I C   F O R C E S   A N D   M O M E N T S 
 
                 COEFFICIENTS             FLEXIBLE               RIGID     UNITS 
            INDUCED DRAG(CDL):             0.39486             0.36759     FX/REFS/Q 
          DRAG OF THKCAM(CD0):            -0.05250            -0.05250     FX/REFS/Q 
               SIDE FORCE(CY):             0.00000             0.00000     FY/REFS/Q 
                     LIFT(CL):             1.00062             1.00062     FZ/REFS/Q 
              ROLL MOMENT(CR):             0.00000             0.00000     MX/REFS/REFB/Q 
             PITCH MOMENT(CM):            -0.22730            -0.22730     MY/REFS/REFC/Q 
               YAW MOMENT(CN):             0.00000             0.00000     MZ/REFS/REFB/Q 
 
 
   M O D A L   C O O R D I N A T E S   S O L U T I O N   O F      21   S Y M M E T R I C   M O D E S 
 IN DMI BULK DATA FORMAT. THIS CAN BE USED AS THE INITIAL CONDITION OF THE TRANSIENT RESPONSE ANALYSIS 
DMI     SMODAL  0       2       2               DMIL          21       1 
DMIL              SMODAL               1               1+0.000000000E+00+CONT    
+CONT   +0.000000000E+00+0.000000000E+00+2.579653263E-02-1.817638171E-03+CONT 
+CONT   -4.937118320E-06+7.560555823E-04+4.272415244E-04+1.546811691E-04+CONT 
+CONT   -2.804181167E-05-1.091291560E-04+1.616939613E-07-1.254261122E-07+CONT 
+CONT   +1.334947974E-08+5.033594519E-08-5.133257218E-06-1.963910847E-07+CONT 
+CONT   -2.165691448E-08+3.215537703E-08+5.051463958E-08-2.248136433E-08 
 
 
      V A L U E S   O F   T R I M   F U N C T I O N S   R E F E R R E D   T O   B Y   S E T 1  =      100 
 
  TRIM FUNCTION ID  TYPE    LABEL   RHS      ISSET    IASET   FLEXIBLE VALUES      RIGID VALUES        REMARK      
                10  AERO  LOADMOD   RHS        100               -0.80791E+03       0.13258E+03     HM.OF.RHS.AIL    
                20  FEM   LOADMOD   RHS        101                0.35330E+05       0.41117E+05     BM.OF.RHS.WING   
                25  FEM   LOADMOD   LHS        101               -0.35330E+05      -0.41117E+05     BM.OF.LHS.WING   
                30  MODA  DMI       RHS    SBAR110  ABAR110      -0.14877E+06       0.00000E+00     STRESS.CBAR=110  
                30  MODA  DMI       RHS    SBAR110  ABAR110      -0.87339E+05       0.00000E+00     STRESS.CBAR=110  
 
 
                                             **************************************** 
                                             ***                                  *** 
                                             ***  Z A E R O   T E R M I N A T E D *** 
                                             ***                                  *** 
                                             ***          N O R M A L L Y         *** 
                                             ***                                  *** 
                                             ***      15:18:45    07/08/2002      *** 
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                                             ***                                  *** 
                                             **************************************** 
 
 
                             *  *  *   Z A E R O   L O G F I L E   *  *  * 
 
   ELASPED     TOTAL                                                                 STEP 
    TIME        CPU                                                                  CPU 
  ---------  -----------                                                          ----------- 
 
 
  000:00:00  000:00:00.0     *** BEGIN ZAERO *** 
  000:00:01  000:00:01.4     INIT MODULE: INITIALIZATION                          000:00:01.4 
  000:00:02  000:00:02.0     CNTL MODULE: PROCESS CASE CONTROL                    000:00:00.6 
  000:00:05  000:00:05.9     IFP  MODULE: INPUT FILE PROCESSOR                    000:00:03.8 
  000:00:06  000:00:06.3     FEM  MODULE: IMPORT FEM MODAL DATA                   000:00:00.4 
  000:00:06  000:00:06.9     HFG  MODULE: HIGH FIDELITY GEOMETRY MODULE           000:00:00.5 
  000:00:08  000:00:08.4     SPLINE MODULE: SPLINE MATRIX GENERATION              000:00:01.4 
  000:00:09  000:00:09.9     CONMOD MODULE: CONTROL MODES FOR ASE/GUST            000:00:01.4 
  000:00:11  000:00:11.6     GENDYN MODULE: STRUCTURAL DYNAMIC MATRICIES          000:00:01.7 
  000:00:20  000:00:20.2     UAIC MODULE: UNIFIED UNSTEADY AERODYNAMICS MODULE    000:00:08.5 
  000:00:20  000:00:20.2     ***********************************                  000:00:00.0 
  000:00:20  000:00:20.2     BEGIN ANALYSIS OF EACH SUBCASE                       000:00:00.0 
  000:00:20  000:00:20.9         SUBCASE NO.        1                             000:00:00.7 
  000:00:27  000:00:27.3           TRIM MODULE: STATIC AEROELASTICITY             000:00:06.4 
  000:00:28  000:00:28.0         SUBCASE NO.        2                             000:00:00.7 
  000:00:33  000:00:33.8           TRIM MODULE: STATIC AEROELASTICITY             000:00:05.7 
  000:00:34  000:00:34.5         SUBCASE NO.        3                             000:00:00.7 
  000:00:49  000:00:49.2           TRIM MODULE: STATIC AEROELASTICITY             000:00:14.7 

000:00:49  000:00:49.2     *** END ZAERO ***                                    000:00:00.0 
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Chapter 5 
 

HOW TO IMPORT THE USER SUPPLIED 
GENERALIZED AERODYNAMIC MATRICES 

AND STRUCTURAL MATRICES 
 
 
The ZAERO software system has the flexibility to import the user provided generalized aerodynamic force 
matrices and consequently replace those computed by ZAERO’s unsteady aerodynamic methods.  These user 
provided generalized aerodynamic force matrices could be obtained by the user’s own unsteady aerodynamic 
codes whose aerodynamic modeling may be totally different from the ZAERO aerodynamic model. 
  

For the structural matrix input (generalized mass, stiffness matrices, and mode shapes), ZAERO requires the 
specification of an “ASSIGN FEM =” executive control command that reads in the structural finite element 
model and its free vibration solutions.  However, the “ASSIGN FEM =” executive control commands assume 
that the generalized mass and stiffness matrices are diagonal matrices.  For non-diagonal matrices, ZAERO 
requires the user to directly input these matrices by the “ASSIGN MATRIX =” executive control command or 
the DMI bulk data cards. 
 

To perform the above tasks, the user must first understand how ZAERO creates matrix data entities including 
matrix names, matrix types, and matrix sizes.  These are discussed in the following sections. 
 
5.1 Creation of Matrix Entities 
 
Each matrix entity has a unique name that consists of eight characters such as “ABCDEFGH.”  Before creating 
certain matrix entities such as the generalized aerodynamic and structural matrices, ZAERO first checks the 
existence of these matrices on the run time database (see ZAERO programmer’s manual for the description of 
run time database) by comparing the matrix name to all existing matrix names.  If the matrix already exists, 
ZAERO will not create this matrix again.  These matrices are listed in table 5.1 
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Table 5.1 
Matrix 
Name 

Description Matrix 
Type 

Matrix Size 

SPHI Modal matrix (structural mode shapes) of 
symmetric/asymmetric boundary condition 

Real NG X NMODE 

APHI Modal matrix of anti-symmetric boundary 
condition 

Real NG X NMODE 

SMHH Generalized Mass matrix of 
symmetric/asymmetric boundary condition 

Real NMODE X NMODE 

AMHH Generalized Mass matrix of anti-symmetric 
boundary condition 

Real NMODE X NMODE 

SKHH Generalized stiffness matrix of 
symmetric/asymmetric boundary condition 

Real NMODE X NMODE 

AKHH Generalized stiffness matrix of anti-symmetric 
boundary condition 

Real NMODE X NMODE 

QHHsiijj Generalized Aerodynamic Force matrix of the 
structural modes 

Complex NMODE X NMODE 

QHCsiijj Generalized Aerodynamic Force matrix of the 
control surface modes 

Complex NMODE X NS 

QHGsiijj Generalized Aerodynamic Force matrix of the 
gust mode 

Complex NMODE X 1 

 
where  

symmetric, asymmetric, and anti-symmetric boundary conditions are defined by the “ASSIGN 
FEM =” executive control command with BOUNDARY = “SYM”, “ASYM”, and “ANTI”, 
respectively. 
 
NG is the number of G-set degrees of freedom that is six times the number of structural grid points. 
 
NMODE is the number of modes of the structural free vibration solutions. 
 
NS is the total number of control surfaces that include all AESURFZ, PZTMODE, JETFRC, 
GRIDFRC, and AESLINK bulk data cards in the bulk data card section 
 
QHHsiijj (as well as QHCsiijj and QHGsiijj) denotes the generalized aerodynamic force matrix of a 
particular mach number and reduced frequency pair associated with the structural boundary 
condition.  Where S is one character either S= “S” or “A” for symmetric/asymmetric modes and 
anti-symmetric modes, respectively.  ii represents the mach number index and jj the reduced 
frequency index. 
 
The mach number index is the index of the MKAEROZ bulk data cards.  For instance, if there are 
two MKAEROZ bulk data cards that appear in the input file with IDMK = 100 and 200, 
respectively, the mach index of the first MKAEROZ bulk data card (IDMK = 100) is “01” and the 
second is “02”.  The reduced frequency index is the index of the reduced frequencies listed in a 
particular MKAEROZ bulk data card.  The reduced frequency indices, therefore are “01”, “02”, 
…..”0N, where N is the total number of reduced frequencies listed in the MKAEROZ bulk data 
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card.  Note that for N > 10, the character “0” must be taken out.  Furthermore, if the user does not 
specify a zero reduced frequency in the MKAEROZ bulk data card, ZAERO automatically adds a 
zero reduced frequency in the list.  Therefore, the reduced frequency index = “01” is always 
associated with the zero reduced frequency.  For detailed description, please refer to the relational 
data entity “REUNMK” in section 4 of the ZAERO programmer’s manual. 

 
5.2 Importing a Matrix by Direct Matrix Input 
 
There are two methods for a direct matrix input; the “ASSIGN MATRIX =” executive control command and 
the DMI bulk data card.  The “ASSIGN MATRIX =” executive control command reads in a matrix that is 
stored on an external ASCII file and in the INPUTT4 format.  For the definition of INPUTT4 format, please see 
the description of the “ASSIGN MATRIX =” executive control command in section 3 of the user’s manual.  
Each of the ASCII files contain only one matrix and therefore multiple “ASSIGN MATRIX =” executive 
control commands are required for multiple matrix input such as 
 
 ASSIGN MATRIX = ‘FILENM1’, MNAME = ‘QHHS0101’ 
 ASSIGN MATRIX = ‘FILENM2’, MNAME = ‘QHHS0102’ 
 
where FILENM1/FILENM2 is the name of the ASCII file and the matrix name is specified in the “MNAME =” 
entry. 
 
5.3 Notes for Importing the Structural Matrices 
 
The user must include the “ASSIGN FEM =” executive control command in the input file even if the structural 
free vibration solution contained in the external file will be replaced by the direct matrix input.  Note that the 
number of G-Set degrees of freedom and modes must be the same between the structural free vibration solution 
and the size of the direct matrix input.   
 
ZAERO first reads in the structural free vibration solution from the external file specified in the “ASSIGN 
FEM=” executive control command and creates SPHI, SMHH, or SKHH (or APHI, AMHH, or AKHH for 
anti-symmetric boundary conditions) matrices only if they are not already imported by the direct matrix input. 
 
5.4 Notes for Importing the Generalized Aerodynamic Matrices 
 
A ZAERO aerodynamic model must be defined by the CAERO7/BODY7 bulk data card as required by a 
regular ZAERO job even if the generalized aerodynamic forces matrices are to be replaced by the direct matrix 
input. 
 
Since there are many QHH matrices (also QHC and QHG) corresponding to a list of reduced frequencies, 
ZAERO provides a feature that allows the users to replace only those ZAERO computed QHH matrices of a 
particular mach number and reduced frequency pair by the imported QHH matrices.  In fact, before generating a 
QHH matrix, ZAERO first checks the existence of such a QHH matrix.  If it already exists, the generation of 
this particular QHH matrix is not executed and ZAERO assumes the QHH matrix is imported by the user 
through the “ASSIGN MATRIX =” executive control command.  Thus, this feature allows the user to import 
QHH matrices only for a particular mach number and reduced frequency pair and uses the ZAERO computed 
QHH matrices for other mach numbers and reduced frequency pairs. 
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