Contents

Introduction and a brief historical FeVIeW ...........cccccovvvviv i
Conventional symbols used in the DOOK ...,
Chapter 1. Description of the author’s invention............c.ccocevevviernnnne.
11. Calculation method to control catastrophic destruction ........................
1.2, Description of INVENTION .......cccoiiiiiiciccc e s
1.2.1. Object— PheNOMENON........ccveiieirieieeeeie et e e
122, INOAUCHION ...
1.2.3. Justification Of INVENLION ..........cooeiieieiieneees e
1.24. Formula of INVENLION ........c.oiiieiiieiieeee s s
1.3. Description of INVENTION ........ccoiiiiiicicicce e s
131, OBJECE AW, s
132, INrOTUCHION ... s
1.3.3. Justification Of INVENLION............coveiriiieice e
1.34. Formula of INVENLION ..o
1.4. Description of INVENTION ......ccviviicicccc e
141, OBJECE —AW ...
0 11 (0 [0 1o SRR
14.3. Justification Of INVENLION ........ccovveiiiiiicieee s
14.4. FOormula of INVENTION..........cocoiiiiiieieee s
Chapter 2. The analogy method in oscillations of thin-walled
constructions (a general linear theory of oscillations)............
2.1.  On some properties of constructions. A load coefficient. Statement
of the problem on thin-walled bar oscillations............c.ccccoceeievieniiiennns
2.2. Classification of loads and symbols in the theory of oscillations..........
2.3. Possible forms of free oscillations of a thin-walled bar ........................
2.4. Solution of differential equations of a bar's free oscillations ................
2.5. Criterions of dynamical balance, stability and instability in
oscillations. A concept of analogy in a form of free oscillations............
2.6. The theorem on analogy at elastic systems' oscillations ..............c........
2.7. A qualitative method of solution of some equations of bars' free
OSCHIALIONS ...

2.8. The method of analogy in calculations on beam's oscillations
loaded in the middle of the span with concentrated load ......................



Contents 221

2.9. The analogy method in calculations on the oscillation of the pillar

loaded by the load of eccentric COMPression..........cccccevevevesesesesennes 90
2.10. Experimental basis of the analogy method in oscillations

of thin-walled CONStIUCHIONS ........covevveiiiiiice e 100
2.11. The analogy method in calculations on oscillations of the beam

loaded with the load evenly distributed along the span length.............. 106
2.12. The analogy method in calculations of the beam's oscillations

loaded by concentrated moments 0N SUPPOITS .......cveververeeererieienerienens 115
2.13. The analogy method in calculations on oscillations of thin-walled

plates and gentle cylindrical Shells...........ccooovviveicieicn v, 122

Chapter 3. Application of the analogy method in calculations
on oscillations of construction elements of bridges

and AIrCraftS.......ccoi i 134
3.1 INFOAUCTION .. 134
3.2. Calculation of a frame/beam bridge's span structure on oscillations..... 135
3.3. A calculation of a carrier-rocket body on oscillations............cc.ccccvevvnee. 145
3.4. The calculations of aircraft construction elements on oscillations ........ 154
Chapter 4. The flutter theory as a particular case of general linear
theory of 0SCIHIAtioNS..........ccccoieviiie i, 168

4.1. Introduction and analysis of modem concepts of the flutter theory ....... 168
4.2.  On some properties of CONSIUCHIONS .........ccoeriririiiinisescees 171
4.3. Derivation of flutter's differential equations and their solutions............ 172
4.4. The flutter of the beam loaded by a concentrated load in the middle

OF @ SPAN .. 175
4.5. The flutter of the post loaded by the load of eccentric compression......178
4.6. Experimental basis of the flutter theory ..........cccccevvvvviiiiviicen, 183
4.7. The flutter of the beam loaded with the load evenly distributed

along the span's 1eNQh ... 188
4.8. The flutter of the beam loaded by concentrated moments on supports....... 192
4.9. The flutter of thin plates and gentle cylindrical shells..............ccccc...... 195
Chapter 5. Aircrafts fIUtter.......c.ccoeveie i 201
5.1. Calculation of a carrier-rocket's body on flutter..............ccooveevivverernennn. 201
5.2. Calculation on flutter of an aircraft's construction elements.................. 206
L0 1113 o] o IR 215

e (2] =] 1T R 217



