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1. Beispiel (10 Punkte) 
 

Gegeben:  
• Mechanisches System lt. Skizze: Längenmaß l, Breite b 
• Ebene Wände AB und CD 
• Kreiszylindrisch gekrümmte Wand BC 
• Ebene, rechteckförmige Klappe EF 
• Pendelstütze 1 
• Homogene, inkompressible, schwere Flüssigkeit der Dichte 𝜌 
• Gasdruck 𝑝! > 𝑝", Gasüberdruck 𝑝∗ = 𝑝! − 𝑝" 
• Referenzdruck p0 
 
Gesucht: 
1. Verlauf des Flüssigkeitsüberdrucks auf die Wände AB, BC, CD und auf die Klappe EF als auch 

der Verlauf des Gasüberdrucks 𝑝∗ auf die Klappe EF (Skizze mit Werten) 
2. Teilresultierende zufolge des Flüssigkeitsüberdrucks auf die Wände AB, BC und CD sowie die 

Teilresultierenden zufolge des Flüssigkeits- und Gasüberdrucks auf die Klappe EF 
3. Lage der Wirkungslinien der Teilresultierenden (Skizze) 
4. Der Gasüberdruck 𝑝∗, sodass die Klappe in der dargestellten Lage verbleibt 
5. Moment im Punkt B mit dem Prinzip der virtuellen Arbeit (Skizze der Kinematik) 
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F<latexit sha1_base64="F3P1M+sYQ1LJkxTLACc3akJoYqA=">AAACGHicbVBLTwIxGOziC/G16tHLRtB4INhFBbyRePGIiTwSdkO6pUBDd7tpuyZkw8/w4l/x4kFjvHLz31iW1fiapMlkZr7263gho1JB+G5klpZXVtey67mNza3tHXN3ryV5JDBpYs646HhIEkYD0lRUMdIJBUG+x0jbG1/N/fYdEZLy4FZNQuL6aBjQAcVIaalnnsZOcklXDD03hiWYoAhL9mXlvHJWtFNlWnDEiBemPTOvPRva1ZqVhKAmn6EvkgcpGj1z5vQ5jnwSKMyQlF0bhsqNkVAUMzLNOZEkIcJjNCRdTQPkE+nGyU5T60grfWvAhT6BshL1+0SMfCknvqeTPlIj+dubi/953UgNam5MgzBSJMCLhwYRsxS35i1ZfSoIVmyiCcKC6l0tPEICYaW7zOkS/nz5L2mVS/ZFCd6U8/XjtI4sOACH4ATYoArq4Bo0QBNgcA8ewTN4MR6MJ+PVeFtEM0Y6sw9+wJh9AOv9m9Q=</latexit>

⇢

<latexit sha1_base64="vjaieek1GTnZTTsII5NNHj3kEiA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaKp5IURI8FLx4r2A9oQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKrWoycKuDcsWtuQuQdeLlpAI5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LFU04sbPFsfOyIVVhiSMtS2FZKH+nshoZMw0CmxnRHFsVr25+J/XSzG89TOhkhS5YstFYSoJxmT+ORkKzRnKqSWUaWFvJWxMNWVo8ynZELzVl9dJu17zrmvuQ73SuMzjKMIZnMMVeHADDbiHJrSAgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDrsON2Q==</latexit>

p0

<latexit sha1_base64="vN9pPz+qSssMuVzqoG52Z3Pq2EY=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LLaKp5IURI8FLx4rmLbQhrLZbtqlu5uwuxFK6G/w4EXFqz/Io//GbZuDtj4YeLw3w8y8KOVMG8/7dkobm1vbO+Xdyt7+weGRe3zS1kmmCA1IwhPVjbCmnEkaGGY47aaKYhFx2okmd3O/80SVZol8NNOUhgKPJIsZwcZKQS0d+LWBW/Xq3gJonfgFqUKB1sD96g8TkgkqDeFY657vpSbMsTKMcDqr9DNNU0wmeER7lkosqA7zxbEzdGGVIYoTZUsatFB/T+RYaD0Vke0U2Iz1qjcX//N6mYlvw5zJNDNUkuWiOOPIJGj+ORoyRYnhU0swUczeisgYK0yMzcdm4K9+vE7ajbp/XfceGtXmZZFGGc7gHK7Ahxtowj20IAACDJ7hFd4c4bw4787HsrXkFDOn8AfO5w8sno3K</latexit>
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1. Verlauf des Flüssigkeits- und Gasüberdrucks
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<latexit sha1_base64="STkK2wuzNd/eNdtF+T4AVZw7rS4=">AAACGXicbZC7TsMwFIadcivlFmBksWhBDChKihDtVmBhLIhepDRUjuu0Vp2LbAepivIcDDwLAwsgNsTE2+CmBUHhSJY+/f859vHvRowKaZofWm5ufmFxKb9cWFldW9/QN7eaIow5Jg0cspC3XSQIowFpSCoZaUecIN9lpOUOz8d+65ZwQcPgWo4i4vioH1CPYiSV1NWtpJNdYvO+6ySmUa2YR9XyoWmYWX1DWrq6SU7P0lLa1YtfIvwL1hSKYFr1rv7W6YU49kkgMUNC2JYZSSdBXFLMSFroxIJECA9Rn9gKA+QT4STZVincU0oPeiFXJ5AwU39OJMgXYuS7qtNHciBmvbH4n2fH0qs4CQ2iWJIATx7yYgZlCMc5wR7lBEs2UoAwp2pXiAeIIyxVmioDa/bHf6FZNqxjw7wsF2v70zTyYAfsggNggRNQAxegDhoAgzvwAJ7As3avPWov2uukNadNZ7bBr9LePwFFQZwt</latexit>

RAB

<latexit sha1_base64="0FC8pElE//mr4JjiPCBJhcH9+Js=">AAACGXicbZDLSgMxFIYz9VbrbdSlm2CruJBhpiK2u4IoLqvYC0zHkkkzbWjmQpIRyjDP4cJnceFGxZ248m1Mp1W0eiDw8f/nJCe/GzEqpGl+aLm5+YXFpfxyYWV1bX1D39xqijDmmDRwyELedpEgjAakIalkpB1xgnyXkZY7PB37rVvCBQ2DazmKiOOjfkA9ipFUUle3kk52ic37rpOYRrViHlXLh6ZhZvUNaenqJjk7T0tpVy9+ifAvWFMogmnVu/pbpxfi2CeBxAwJYVtmJJ0EcUkxI2mhEwsSITxEfWIrDJBPhJNkW6VwTyk96IVcnUDCTP05kSBfiJHvqk4fyYGY9cbif54dS6/iJDSIYkkCPHnIixmUIRznBHuUEyzZSAHCnKpdIR4gjrBUaaoMrNkf/4Vm2bCODfOyXKztT9PIgx2wCw6ABU5ADVyAOmgADO7AA3gCz9q99qi9aK+T1pw2ndkGv0p7/wRRdZw1</latexit>

REF

<latexit sha1_base64="vN9pPz+qSssMuVzqoG52Z3Pq2EY=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LLaKp5IURI8FLx4rmLbQhrLZbtqlu5uwuxFK6G/w4EXFqz/Io//GbZuDtj4YeLw3w8y8KOVMG8/7dkobm1vbO+Xdyt7+weGRe3zS1kmmCA1IwhPVjbCmnEkaGGY47aaKYhFx2okmd3O/80SVZol8NNOUhgKPJIsZwcZKQS0d+LWBW/Xq3gJonfgFqUKB1sD96g8TkgkqDeFY657vpSbMsTKMcDqr9DNNU0wmeER7lkosqA7zxbEzdGGVIYoTZUsatFB/T+RYaD0Vke0U2Iz1qjcX//N6mYlvw5zJNDNUkuWiOOPIJGj+ORoyRYnhU0swUczeisgYK0yMzcdm4K9+vE7ajbp/XfceGtXmZZFGGc7gHK7Ahxtowj20IAACDJ7hFd4c4bw4787HsrXkFDOn8AfO5w8sno3K</latexit>

p1

<latexit sha1_base64="F3P1M+sYQ1LJkxTLACc3akJoYqA=">AAACGHicbVBLTwIxGOziC/G16tHLRtB4INhFBbyRePGIiTwSdkO6pUBDd7tpuyZkw8/w4l/x4kFjvHLz31iW1fiapMlkZr7263gho1JB+G5klpZXVtey67mNza3tHXN3ryV5JDBpYs646HhIEkYD0lRUMdIJBUG+x0jbG1/N/fYdEZLy4FZNQuL6aBjQAcVIaalnnsZOcklXDD03hiWYoAhL9mXlvHJWtFNlWnDEiBemPTOvPRva1ZqVhKAmn6EvkgcpGj1z5vQ5jnwSKMyQlF0bhsqNkVAUMzLNOZEkIcJjNCRdTQPkE+nGyU5T60grfWvAhT6BshL1+0SMfCknvqeTPlIj+dubi/953UgNam5MgzBSJMCLhwYRsxS35i1ZfSoIVmyiCcKC6l0tPEICYaW7zOkS/nz5L2mVS/ZFCd6U8/XjtI4sOACH4ATYoArq4Bo0QBNgcA8ewTN4MR6MJ+PVeFtEM0Y6sw9+wJh9AOv9m9Q=</latexit>

⇢

<latexit sha1_base64="vjaieek1GTnZTTsII5NNHj3kEiA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaKp5IURI8FLx4r2A9oQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKrWoycKuDcsWtuQuQdeLlpAI5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LFU04sbPFsfOyIVVhiSMtS2FZKH+nshoZMw0CmxnRHFsVr25+J/XSzG89TOhkhS5YstFYSoJxmT+ORkKzRnKqSWUaWFvJWxMNWVo8ynZELzVl9dJu17zrmvuQ73SuMzjKMIZnMMVeHADDbiHJrSAgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDrsON2Q==</latexit>

p0

<latexit sha1_base64="dh4qdeAVqi8WieOa3SXz9ehyqyo=">AAAB8HicbVBNSwMxEJ34WetX1aOXYKt4KrsF0WPBi8cK9gPbpWTTbBuaTZYkK5Sl/8KDFxWv/huP/hvTdg/a+mDg8d4MM/PCRHBjPe8bra1vbG5tF3aKu3v7B4elo+OWUammrEmVULoTEsMEl6xpuRWsk2hG4lCwdji+nfntJ6YNV/LBThIWxGQoecQpsU56rPT0SOEhJpV+qexVvTnwKvFzUoYcjX7pqzdQNI2ZtFQQY7q+l9ggI9pyKti02EsNSwgdkyHrOipJzEyQzS+e4nOnDHCktCtp8Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCW4Vn7+MB14xaMXGEUM3drZiOiCbUupBcBv7yx6ukVav6V1XvvlauX+RpFOAUzuASfLiGOtxBA5pAQcIzvMIb0ugFvaOPResaymdO4A/Q5w95YY+p</latexit>

⇢ga

<latexit sha1_base64="2fbg3MxpFvEBo1ethqQ5LmztYhY=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LLaKp5IERI8FLx4r2A9IQ9lsN+3SzW7Y3Qgl9Gd48KLi1V/j0X/jts1BWx8MPN6bYWZelHKmjet+O6WNza3tnfJuZW//4PCoenzS0TJThLaJ5FL1IqwpZ4K2DTOc9lJFcRJx2o0md3O/+0SVZlI8mmlKwwSPBIsZwcZKQd3vq7FEI4Trg2rNbbgLoHXiFaQGBVqD6ld/KEmWUGEIx1oHnpuaMMfKMMLprNLPNE0xmeARDSwVOKE6zBcnz9CFVYYolsqWMGih/p7IcaL1NIlsZ4LNWK96c/E/L8hMfBvmTKSZoYIsF8UZR0ai+f9oyBQlhk8twUQxeysiY6wwMTYlm4G3+vE66fgN77rhPvi15mWRRhnO4ByuwIMbaMI9tKANBCQ8wyu8Odp5cd6dj2VrySlmTuEPnM8f69KP5Q==</latexit>

2⇢ga
<latexit sha1_base64="2fbg3MxpFvEBo1ethqQ5LmztYhY=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LLaKp5IERI8FLx4r2A9IQ9lsN+3SzW7Y3Qgl9Gd48KLi1V/j0X/jts1BWx8MPN6bYWZelHKmjet+O6WNza3tnfJuZW//4PCoenzS0TJThLaJ5FL1IqwpZ4K2DTOc9lJFcRJx2o0md3O/+0SVZlI8mmlKwwSPBIsZwcZKQd3vq7FEI4Trg2rNbbgLoHXiFaQGBVqD6ld/KEmWUGEIx1oHnpuaMMfKMMLprNLPNE0xmeARDSwVOKE6zBcnz9CFVYYolsqWMGih/p7IcaL1NIlsZ4LNWK96c/E/L8hMfBvmTKSZoYIsF8UZR0ai+f9oyBQlhk8twUQxeysiY6wwMTYlm4G3+vE66fgN77rhPvi15mWRRhnO4ByuwIMbaMI9tKANBCQ8wyu8Odp5cd6dj2VrySlmTuEPnM8f69KP5Q==</latexit>

2⇢ga

<latexit sha1_base64="WkFffRZNtrMOAvupmfpKBxO8wHQ=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CbaKp7LbInosePFYwX7AdinZNNuGZpMlyQpl6c/w4EXFq7/Go//GtN2Dtj4YeLw3w8y8MOFMG9f9dgobm1vbO8Xd0t7+weFR+fiko2WqCG0TyaXqhVhTzgRtG2Y47SWK4jjktBtO7uZ+94kqzaR4NNOEBjEeCRYxgo2V/Gqjr8YSjRCuDsoVt+YugNaJl5MK5GgNyl/9oSRpTIUhHGvte25iggwrwwins1I/1TTBZIJH1LdU4JjqIFucPEMXVhmiSCpbwqCF+nsiw7HW0zi0nTE2Y73qzcX/PD810W2QMZGkhgqyXBSlHBmJ5v+jIVOUGD61BBPF7K2IjLHCxNiUbAbe6sfrpFOvedc196FeaV7maRThDM7hCjy4gSbcQwvaQEDCM7zCm6OdF+fd+Vi2Fpx85hT+wPn8Ae1ej+Y=</latexit>

3⇢ga

<latexit sha1_base64="m6YPlXaTjiTIk5feUF/goZZV9XM=">AAAB6XicbVDLTgJBEOzFF+IL9ehlImg8kV0So0cSLx4xyCOBDZkdGpgwO7uZmTUhGz7Bgxc1Xv0ij/6NA+xBwUo6qVR1p7sriAXXxnW/ndzG5tb2Tn63sLd/cHhUPD5p6ShRDJssEpHqBFSj4BKbhhuBnVghDQOB7WByN/fbT6g0j+Sjmcboh3Qk+ZAzaqzUKDfK/WLJrbgLkHXiZaQEGer94ldvELEkRGmYoFp3PTc2fkqV4UzgrNBLNMaUTegIu5ZKGqL208WpM3JhlQEZRsqWNGSh/p5Iaaj1NAxsZ0jNWK96c/E/r5uY4a2fchknBiVbLhomgpiIzP8mA66QGTG1hDLF7a2EjamizNh0bAbe6sfrpFWteNcV96Faql1maeThDM7hCjy4gRrcQx2awGAEz/AKb87EeXHenY9la87JZk7hD5zPH9r1jQk=</latexit>

S

<latexit sha1_base64="DRX9rgO6qa+0YFVw1kzwdxKHalM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBhPFU9gNiB4DXrwIEc0DkiXMTjrJkNnZZWZWCEs+wYMXFa9+kUf/xkmyB00saCiquunuCmLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsY38z81hMqzSP5aCYx+iEdSj7gjBorPZTvyr1iya24c5BV4mWkBBnqveJXtx+xJERpmKBadzw3Nn5KleFM4LTQTTTGlI3pEDuWShqi9tP5qVNyZpU+GUTKljRkrv6eSGmo9SQMbGdIzUgvezPxP6+TmMG1n3IZJwYlWywaJIKYiMz+Jn2ukBkxsYQyxe2thI2ooszYdGwG3vLHq6RZrXiXFfe+WqqdZ2nk4QRO4QI8uIIa3EIdGsBgCM/wCm/O2Hlx3p2PRWvOyWaO4Q+czx/R3Y0D</latexit>

M

<latexit sha1_base64="jSn/EG0FibmrLUWWYfNQV9pogAU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LLaKp5IUih6rXrwIFewHtrFstpt26WYTdjdCCP0XHryoePXfePTfuG1z0NYHA4/3ZpiZ50WcKW3b31ZuZXVtfSO/Wdja3tndK+4ftFQYS0KbJOSh7HhYUc4EbWqmOe1EkuLA47Ttja+nfvuJSsVCca+TiLoBHgrmM4K1kR7KSf/2Mb28mpT7xZJdsWdAy8TJSAkyNPrFr94gJHFAhSYcK9V17Ei7KZaaEU4nhV6saITJGA9p11CBA6rcdHbxBJ0YZYD8UJoSGs3U3xMpDpRKAs90BliP1KI3Ff/zurH2L9yUiSjWVJD5Ij/mSIdo+j4aMEmJ5okhmEhmbkVkhCUm2oRkMnAWP14mrWrFqVXsu2qpfpqlkYcjOIYzcOAc6nADDWgCAQHP8ApvlrRerHfrY96as7KZQ/gD6/MH9JqP+g==</latexit>

yAB
M

<latexit sha1_base64="e+zNpzCZcnYz1ESSW8vgAhx8vfY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LLaKp5IUih4L9eBFqGA/sI1ls920SzebsLsRQui/8OBFxav/xqP/xm2bg7Y+GHi8N8PMPC/iTGnb/rZya+sbm1v57cLO7t7+QfHwqK3CWBLaIiEPZdfDinImaEszzWk3khQHHqcdb9KY+Z0nKhULxb1OIuoGeCSYzwjWRnooJ4Pbx7RxPS0PiiW7Ys+BVomTkRJkaA6KX/1hSOKACk04Vqrn2JF2Uyw1I5xOC/1Y0QiTCR7RnqECB1S56fziKTozyhD5oTQlNJqrvydSHCiVBJ7pDLAeq2VvJv7n9WLtX7kpE1GsqSCLRX7MkQ7R7H00ZJISzRNDMJHM3IrIGEtMtAnJZOAsf7xK2tWKU6vYd9VS/TxLIw8ncAoX4MAl1OEGmtACAgKe4RXeLGm9WO/Wx6I1Z2Uzx/AH1ucP+rCP/g==</latexit>

yCD
M

<latexit sha1_base64="qkQ7dokfjMWnekcE26K6tIkPUb0=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LLaKp5IUih4LongRKtgPbGPZbDft0s0m7G6EEPovPHhR8eq/8ei/cdvmoK0PBh7vzTAzz4s4U9q2v63cyura+kZ+s7C1vbO7V9w/aKkwloQ2SchD2fGwopwJ2tRMc9qJJMWBx2nbG19O/fYTlYqF4l4nEXUDPBTMZwRrIz2Uk/7tY3p1PSn3iyW7Ys+AlomTkRJkaPSLX71BSOKACk04Vqrr2JF2Uyw1I5xOCr1Y0QiTMR7SrqECB1S56eziCToxygD5oTQlNJqpvydSHCiVBJ7pDLAeqUVvKv7ndWPtX7gpE1GsqSDzRX7MkQ7R9H00YJISzRNDMJHM3IrICEtMtAnJZOAsfrxMWtWKU6vYd9VS/TRLIw9HcAxn4MA51OEGGtAEAgKe4RXeLGm9WO/Wx7w1Z2Uzh/AH1ucPANWQAg==</latexit>

yEF
M

<latexit sha1_base64="m6YPlXaTjiTIk5feUF/goZZV9XM=">AAAB6XicbVDLTgJBEOzFF+IL9ehlImg8kV0So0cSLx4xyCOBDZkdGpgwO7uZmTUhGz7Bgxc1Xv0ij/6NA+xBwUo6qVR1p7sriAXXxnW/ndzG5tb2Tn63sLd/cHhUPD5p6ShRDJssEpHqBFSj4BKbhhuBnVghDQOB7WByN/fbT6g0j+Sjmcboh3Qk+ZAzaqzUKDfK/WLJrbgLkHXiZaQEGer94ldvELEkRGmYoFp3PTc2fkqV4UzgrNBLNMaUTegIu5ZKGqL208WpM3JhlQEZRsqWNGSh/p5Iaaj1NAxsZ0jNWK96c/E/r5uY4a2fchknBiVbLhomgpiIzP8mA66QGTG1hDLF7a2EjamizNh0bAbe6sfrpFWteNcV96Faql1maeThDM7hCjy4gRrcQx2awGAEz/AKb87EeXHenY9la87JZk7hD5zPH9r1jQk=</latexit>

S

<latexit sha1_base64="DRX9rgO6qa+0YFVw1kzwdxKHalM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBhPFU9gNiB4DXrwIEc0DkiXMTjrJkNnZZWZWCEs+wYMXFa9+kUf/xkmyB00saCiquunuCmLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsY38z81hMqzSP5aCYx+iEdSj7gjBorPZTvyr1iya24c5BV4mWkBBnqveJXtx+xJERpmKBadzw3Nn5KleFM4LTQTTTGlI3pEDuWShqi9tP5qVNyZpU+GUTKljRkrv6eSGmo9SQMbGdIzUgvezPxP6+TmMG1n3IZJwYlWywaJIKYiMz+Jn2ukBkxsYQyxe2thI2ooszYdGwG3vLHq6RZrXiXFfe+WqqdZ2nk4QRO4QI8uIIa3EIdGsBgCM/wCm/O2Hlx3p2PRWvOyWaO4Q+czx/R3Y0D</latexit>

M

<latexit sha1_base64="DCSGs5W570AuQ7xRzHViXrLGPdc=">AAACGXicbZDLSgMxFIYz9VbrbdSlm8FWcSFDpiK2u0JduKxiLzAdSybNtKGZC0lGKMM8hwufxYUbFXfiyrcxnVbR6oHAx/+fk5z8bsSokBB+aLmFxaXllfxqYW19Y3NL395piTDmmDRxyELecZEgjAakKalkpBNxgnyXkbY7qk/89i3hgobBtRxHxPHRIKAexUgqqadbSTe7xOYD10mgWa3Ak2r5GJowq29IS1c3Sf08LaU9vfglGn/BmkERzKrR09+6/RDHPgkkZkgI24KRdBLEJcWMpIVuLEiE8AgNiK0wQD4RTpJtlRoHSukbXsjVCaSRqT8nEuQLMfZd1ekjORTz3kT8z7Nj6VWchAZRLEmApw95MTNkaExyMvqUEyzZWAHCnKpdDTxEHGGp0lQZWPM//gutsmmdmvCyXKwdztLIgz2wD46ABc5ADVyABmgCDO7AA3gCz9q99qi9aK/T1pw2m9kFv0p7/wRLW5wx</latexit>

RCD

<latexit sha1_base64="h8r+VD1W53h2IQ8eUQEYm0v+f7A=">AAACG3icbZDLSgMxFIYz9VbrrerSTbBVXJRhpmp1WRDFZRV7gek4ZNK0Dc1cSDJCGeZBXPgsLtyouHHhwrcxnbai1R8CP985Jzn53ZBRIQ3jU8vMzS8sLmWXcyura+sb+c2thggijkkdByzgLRcJwqhP6pJKRlohJ8hzGWm6g7NRvXlHuKCBfyOHIbE91PNpl2IkFXLyh3E7vcTiPdeODd1IVTL0SrlSNo5KU5IUr53wNj6/SIqJky9MMZw2wm9iTkwBTFRz8u/tToAjj/gSMySEZRqhtGPEJcWMJLl2JEiI8AD1iKWsjzwi7DjdK4F7inRgN+Dq+BKm9OdEjDwhhp6rOj0k+2K2NoL/1axIdk/tmPphJImPxw91IwZlAEdJwQ7lBEs2VAZhTtWuEPcRR1iqPFUG5uyP/5pGWTePdeOqXKjuT9LIgh2wCw6ACU5AFVyCGqgDDO7BI3gGL9qD9qS9am/j1ow2mdkGv6R9fAH7+J0h</latexit>

REF
p

<latexit sha1_base64="dh4qdeAVqi8WieOa3SXz9ehyqyo=">AAAB8HicbVBNSwMxEJ34WetX1aOXYKt4KrsF0WPBi8cK9gPbpWTTbBuaTZYkK5Sl/8KDFxWv/huP/hvTdg/a+mDg8d4MM/PCRHBjPe8bra1vbG5tF3aKu3v7B4elo+OWUammrEmVULoTEsMEl6xpuRWsk2hG4lCwdji+nfntJ6YNV/LBThIWxGQoecQpsU56rPT0SOEhJpV+qexVvTnwKvFzUoYcjX7pqzdQNI2ZtFQQY7q+l9ggI9pyKti02EsNSwgdkyHrOipJzEyQzS+e4nOnDHCktCtp8Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCW4Vn7+MB14xaMXGEUM3drZiOiCbUupBcBv7yx6ukVav6V1XvvlauX+RpFOAUzuASfLiGOtxBA5pAQcIzvMIb0ugFvaOPResaymdO4A/Q5w95YY+p</latexit>

⇢ga

<latexit sha1_base64="rKT1kgmVVPLE944SmJUVQ58oQ3k=">AAAB63icbVBNTwIxEJ3FL8Qv1KOXRtAYD2SXxOiRxItHTFwggZV0Sxca2u6m7ZqQDb/Bgxc1Xv1BHv03FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFaE+iXmsOiHWlDNJfcMMp51EUSxCTtvh+Hbmt5+o0iyWD2aS0EDgoWQRI9hYya8mj5fVfrni1tw50CrxclKBHM1++as3iEkqqDSEY627npuYIMPKMMLptNRLNU0wGeMh7VoqsaA6yObHTtGZVQYoipUtadBc/T2RYaH1RIS2U2Az0sveTPzP66YmugkyJpPUUEkWi6KUIxOj2edowBQlhk8swUQxeysiI6wwMTYfm4G3/PEqadVr3lXNva9XGud5GkU4gVO4AA+uoQF30AQfCDB4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/IH2Nwg==</latexit>

p⇤

<latexit sha1_base64="Hx/GN/BWf+4C0HEJc/FvhIaSxp8=">AAACG3icbZC7TsMwFIadcivlFmBkiWhBDChKWiHaraILY0H0IqUhclyntepcZDtIVZQHYeBZGFgAsTAw8Da4aUHQciRLn/7/HPv4dyNKuDCMTyW3tLyyupZfL2xsbm3vqLt7bR7GDOEWCmnIui7kmJIAtwQRFHcjhqHvUtxxR42J37nDjJMwuBHjCNs+HATEIwgKKTlqJelll1hs4NqJodeqRqVWPjV0I6sfSEvXTvs2uWikpdRRi9+ytgjmDIpgVk1Hfe/1QxT7OBCIQs4t04iEnUAmCKI4LfRijiOIRnCALYkB9DG3k2yvVDuSSl/zQiZPILRM/T2RQJ/zse/KTh+KIZ/3JuJ/nhULr2onJIhigQM0fciLqSZCbZKU1icMI0HHEiBiRO6qoSFkEAmZp8zAnP/xIrTLunmmG1flYv14lkYeHIBDcAJMcA7q4BI0QQsgcA8ewTN4UR6UJ+VVeZu25pTZzD74U8rHF8CknPg=</latexit>

RBC
V

<latexit sha1_base64="ZKWJWilHkYOEYz/aUIjL5zve/6A=">AAACG3icbZC7TsMwFIadcivlFmBkiWhBDChKWiHaraJLx4LoRUpD5LhOa9W5yHaQqigPwsCzMLAAYmFg4G1w04KgcCRLn/7/HPv4dyNKuDCMDyW3tLyyupZfL2xsbm3vqLt7HR7GDOE2CmnIei7kmJIAtwURFPcihqHvUtx1x42p373FjJMwuBaTCNs+HAbEIwgKKTlqJelnl1hs6NqJodeqRqVWPjV0I6tvSEtXTvMmuWikpdRRi1+y9hfMORTBvFqO+tYfhCj2cSAQhZxbphEJO4FMEERxWujHHEcQjeEQWxID6GNuJ9leqXYklYHmhUyeQGiZ+nMigT7nE9+VnT4UI77oTcX/PCsWXtVOSBDFAgdo9pAXU02E2jQpbUAYRoJOJEDEiNxVQyPIIBIyT5mBufjjv9Ap6+aZblyWi/XjeRp5cAAOwQkwwTmogyZogTZA4A48gCfwrNwrj8qL8jprzSnzmX3wq5T3T6sYnOo=</latexit>

RBC
H

<latexit sha1_base64="c2TN22c3oSVpnRxB+Q5sVsGdSYI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BFvFU0kKoseCF48V7Ae0oUy2m3bpZrPsboQS+ic8eFHx6t/x6L9x2+agrQ8GHu/NMDMvlJxp43nfTmFjc2t7p7hb2ts/ODwqH5+0dZIqQlsk4YnqhqgpZ4K2DDOcdqWiGIecdsLJ3dzvPFGlWSIezVTSIMaRYBEjaKzUrfaRyzFWB+WKV/MWcNeJn5MK5GgOyl/9YULSmApDOGrd8z1pggyVYYTTWamfaiqRTHBEe5YKjKkOssW9M/fCKkM3SpQtYdyF+nsiw1jraRzazhjNWK96c/E/r5ea6DbImJCpoYIsF0Upd03izp93h0xRYvjUEiSK2VtdMkaFxNiIbAb+6sfrpF2v+dc176FeaVzmaRThDM7hCny4gQbcQxNaQIDDM7zCmyOdF+fd+Vi2Fpx85hT+wPn8AbkUj0o=</latexit>

↵
<latexit sha1_base64="ZOlLtZaxZ4Xezkzjgr/SnOROtMs=">AAACGXicbZC7TsMwFIadcivlFmBkiWhBDChyihDtVtGFsSB6kdJQOa7TWnUush2kKspzMPAsDCyA2BATb4ObFgSFI1n69P/n2Me/GzEqJIQfWm5hcWl5Jb9aWFvf2NzSt3daIow5Jk0cspB3XCQIowFpSioZ6UScIN9lpO2O6hO/fUu4oGFwLccRcXw0CKhHMZJK6ulW0s0usfnAdRJoVivwpFo+hibM6hvS0tVNcl5PS2lPL36Jxl+wZlAEs2r09LduP8SxTwKJGRLCtmAknQRxSTEjaaEbCxIhPEIDYisMkE+Ek2RbpcaBUvqGF3J1Amlk6s+JBPlCjH1XdfpIDsW8NxH/8+xYehUnoUEUSxLg6UNezAwZGpOcjD7lBEs2VoAwp2pXAw8RR1iqNFUG1vyP/0KrbFqnJrwsF2uHszTyYA/sgyNggTNQAxegAZoAgzvwAJ7As3avPWov2uu0NafNZnbBr9LePwFITpwv</latexit>

RBC

<latexit sha1_base64="m6YPlXaTjiTIk5feUF/goZZV9XM=">AAAB6XicbVDLTgJBEOzFF+IL9ehlImg8kV0So0cSLx4xyCOBDZkdGpgwO7uZmTUhGz7Bgxc1Xv0ij/6NA+xBwUo6qVR1p7sriAXXxnW/ndzG5tb2Tn63sLd/cHhUPD5p6ShRDJssEpHqBFSj4BKbhhuBnVghDQOB7WByN/fbT6g0j+Sjmcboh3Qk+ZAzaqzUKDfK/WLJrbgLkHXiZaQEGer94ldvELEkRGmYoFp3PTc2fkqV4UzgrNBLNMaUTegIu5ZKGqL208WpM3JhlQEZRsqWNGSh/p5Iaaj1NAxsZ0jNWK96c/E/r5uY4a2fchknBiVbLhomgpiIzP8mA66QGTG1hDLF7a2EjamizNh0bAbe6sfrpFWteNcV96Faql1maeThDM7hCjy4gRrcQx2awGAEz/AKb87EeXHenY9la87JZk7hD5zPH9r1jQk=</latexit>

S

<latexit sha1_base64="DRX9rgO6qa+0YFVw1kzwdxKHalM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBhPFU9gNiB4DXrwIEc0DkiXMTjrJkNnZZWZWCEs+wYMXFa9+kUf/xkmyB00saCiquunuCmLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsY38z81hMqzSP5aCYx+iEdSj7gjBorPZTvyr1iya24c5BV4mWkBBnqveJXtx+xJERpmKBadzw3Nn5KleFM4LTQTTTGlI3pEDuWShqi9tP5qVNyZpU+GUTKljRkrv6eSGmo9SQMbGdIzUgvezPxP6+TmMG1n3IZJwYlWywaJIKYiMz+Jn2ukBkxsYQyxe2thI2ooszYdGwG3vLHq6RZrXiXFfe+WqqdZ2nk4QRO4QI8uIIa3EIdGsBgCM/wCm/O2Hlx3p2PRWvOyWaO4Q+czx/R3Y0D</latexit>

M
l/2

l/2

2. Teilresultierende
Flüssigkeitsüberdruck:

RAB = 7
6ρgl

2b

RBC
H = 3

2ρgl
2b RBC

V =
(

1+ π

4

)
ρgl2b RBC =

√
9
4 +

(
1+ π

4

)2
ρgl2b

RCD = 3√
2
ρgl2b

REF = 1
2ρgl

2b

Gasüberdruck:

REF
p = p∗lb

Alle Ergebnisse ohne Gewähr auf Richtigkeit und Vollständigkeit
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3. Lages der Wirkungslinien der Teilresultierenden
Wand AB:

yAB
M = l

42

Wand BC :

α = arctan
(4+π

6

)

Wand CD:

yCD
M = l

9
√

2

Wand EF :

yEF
M = l

6 (Flüssigkeitsüberdruck)
l

2 (Gasüberdruck)

4. Gasüberdruck, sodass Klappe in dargestellter Lage verbleibt

p∗ = 1
3ρgl

5. Moment im Punkt B (PVV)

MB = 5
9ρgbl

3
(

+x AB
)

Polplan:

l

A

B

C

D

l

l

l

l

1

<latexit sha1_base64="7Kuq4Vr0HjO8z9iirQU6X5yABhM=">AAACFnicbZDLSsNAFIYnXmu9RV26CbaKixKSQK3Lggt1V8FeIA1hMp20QycXZiZCCXkLFz6LCzcqbnXp2zhNU9DWAwM/33/OzJnfiynhwjC+lZXVtfWNzdJWeXtnd29fPTjs8ChhCLdRRCPW8yDHlIS4LYiguBczDAOP4q43vpr63QfMOInCezGJsRPAYUh8gqCQyFX1tJ9fYrOh56SGbuRVM/QLq96wrNqcZNVr97aauWplTrRlYRaiAopquepXfxChJMChQBRybptGLJwUMkEQxVm5n3AcQzSGQ2xLGcIAcyfNV8q0U0kGmh8xeUKh5fT3RAoDzieBJzsDKEZ80ZvC/zw7Ef6lk5IwTgQO0ewhP6GaiLRpSNqAMIwEnUgBESNyVw2NIINIyChlBubij5dFx9LNum7cWZXmWZFGCRyDE3AOTNAATXADWqANEHgEz+AVvClPyovyrnzMWleUYuYI/Cnl8wfDX5rM</latexit>

GI

<latexit sha1_base64="y3KnJgiV3JHslayBOqQuEyIkCxs=">AAACGXicbZDLSsNAFIYn9VbrLerSTbBVXJSSBGpdFlxodxXsBdIQJtNJO3RyYWYilJDncOGzuHCj4k5c+TZO0xS09cDAz/efM3PmdyNKuND1b6Wwtr6xuVXcLu3s7u0fqIdHXR7GDOEOCmnI+i7kmJIAdwQRFPcjhqHvUtxzJ9czv/eAGSdhcC+mEbZ9OAqIRxAUEjmqkQyySyw2cu1Er+lZVfXapVlvmGZ1QdLKjZO0WmklddTyAmqrwshFGeTVdtTPwTBEsY8DgSjk3DL0SNgJZIIgitPSIOY4gmgCR9iSMoA+5naSbZVqZ5IMNS9k8gRCy+jviQT6nE99V3b6UIz5sjeD/3lWLLwrOyFBFAscoPlDXkw1EWqznLQhYRgJOpUCIkbkrhoaQwaRkGnKDIzlH6+Krlkz6jX9ziw3z/M0iuAEnIILYIAGaIJb0AYdgMAjeAav4E15Ul6Ud+Vj3lpQ8plj8KeUrx9Adpwr</latexit>

GII

<latexit sha1_base64="UqnPesmAxSov8zoPZRvs7M+xS7I=">AAACGnicbZDLSsNAFIYn9VbrLerSTbBVXJSSBGpdFlxodxXsBdIQJtNJO3RyYWYilJD3cOGzuHCj4kpw49s4TVPQ1gMDP99/zsyZ340o4ULXv5XC2vrG5lZxu7Szu7d/oB4edXkYM4Q7KKQh67uQY0oC3BFEUNyPGIa+S3HPnVzP/N4DZpyEwb2YRtj24SggHkFQSOSoZjLILrHYyLUTvaZnVdVrl2a9YZrVBUkrN07SarXSSuqo5QXVVoWRizLIq+2on4NhiGIfBwJRyLll6JGwE8gEQRSnpUHMcQTRBI6wJWUAfcztJFsr1c4kGWpeyOQJhJbR3xMJ9Dmf+q7s9KEY82VvBv/zrFh4V3ZCgigWOEDzh7yYaiLUZkFpQ8IwEnQqBUSMyF01NIYMIiHjlBkYyz9eFV2zZtRr+p1Zbp7naRTBCTgFF8AADdAEt6ANOgCBR/AMXsGb8qS8KO/Kx7y1oOQzx+BPKV8/4bCcfg==</latexit>

GIII

III

I

II

<latexit sha1_base64="pycHRB6Q9Zge8I9oMKz28OATI2s=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g63iqiQF0WXBjd1VsA9oQriZTNqhkwczE6GG+i0u3Ki49T9c+jdO2yy09cCFwzn3cu89fsqZVJb1baysrq1vbJa2yts7u3v75sFhRyaZILRNEp6Ing+SchbTtmKK014qKEQ+p11/dDP1uw9USJbE92qcUjeCQcxCRkBpyTOPq05AuQLsAE+H4OXN5qTqmRWrZs2Al4ldkAoq0PLMLydISBbRWBEOUvZtK1VuDkIxwumk7GSSpkBGMKB9TWOIqHTz2fUTfKaVAIeJ0BUrPFN/T+QQSTmOfN0ZgRrKRW8q/uf1MxVeuzmL00zRmMwXhRnHKsHTKHDABCWKjzUBIpi+FZMhCCBKB6YzsBc/Xiades2+rFl39UrjvEijhE7QKbpANrpCDXSLWqiNCHpEz+gVvRlPxovxbnzMW1eMYuYI/YHx+QPbOZRi</latexit>

�↵
II

<latexit sha1_base64="dd8+MXYt27DnFYdvjT4VN/h71bU=">AAAB/XicbVDLSsNAFJ3UV62vqLhyM9gqrkpSEF0W3NhdBfuAJoSbyaQdOnkwMxFKKH6LCzcqbv0Ol/6N0zYLbT1w4XDOvdx7j59yJpVlfRultfWNza3ydmVnd2//wDw86sokE4R2SMIT0fdBUs5i2lFMcdpPBYXI57Tnj29nfu+RCsmS+EFNUupGMIxZyAgoLXnmSc0JKFeAHeDpCLy81WpNa55ZterWHHiV2AWpogJtz/xygoRkEY0V4SDlwLZS5eYgFCOcTitOJmkKZAxDOtA0hohKN5+fP8XnWglwmAhdscJz9fdEDpGUk8jXnRGokVz2ZuJ/3iBT4Y2bszjNFI3JYlGYcawSPMsCB0xQovhEEyCC6VsxGYEAonRiOgN7+eNV0m3U7au6dd+oNi+KNMroFJ2hS2Sja9REd6iNOoigHD2jV/RmPBkvxrvxsWgtGcXMMfoD4/MHddWUtQ==</latexit>

�↵
III

<latexit sha1_base64="T2NCotq24w3y8RY8vHoG9pDY1c0=">AAAB+3icbVDLSsNAFJ3UV62vaJduBlvFVUkKosuCG91VsA9oQriZTNqhkwczE6GEfIsLNypu/RCX/o3TNgttPXDhcM693HuPn3ImlWV9G5WNza3tnepubW//4PDIPD7pyyQThPZIwhMx9EFSzmLaU0xxOkwFhcjndOBPb+f+4IkKyZL4Uc1S6kYwjlnICCgteWa96QSUK8AO8HQCXn5fND2zYbWsBfA6sUvSQCW6nvnlBAnJIhorwkHKkW2lys1BKEY4LWpOJmkKZApjOtI0hohKN18cX+BzrQQ4TISuWOGF+nsih0jKWeTrzgjURK56c/E/b5Sp8MbNWZxmisZkuSjMOFYJnieBAyYoUXymCRDB9K2YTEAAUTovnYG9+vE66bdb9lXLemg3OhdlGlV0is7QJbLRNeqgO9RFPUTQDD2jV/RmFMaL8W58LFsrRjlTR39gfP4AQPeUDw==</latexit>

�↵I

<latexit sha1_base64="pycHRB6Q9Zge8I9oMKz28OATI2s=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g63iqiQF0WXBjd1VsA9oQriZTNqhkwczE6GG+i0u3Ki49T9c+jdO2yy09cCFwzn3cu89fsqZVJb1baysrq1vbJa2yts7u3v75sFhRyaZILRNEp6Ing+SchbTtmKK014qKEQ+p11/dDP1uw9USJbE92qcUjeCQcxCRkBpyTOPq05AuQLsAE+H4OXN5qTqmRWrZs2Al4ldkAoq0PLMLydISBbRWBEOUvZtK1VuDkIxwumk7GSSpkBGMKB9TWOIqHTz2fUTfKaVAIeJ0BUrPFN/T+QQSTmOfN0ZgRrKRW8q/uf1MxVeuzmL00zRmMwXhRnHKsHTKHDABCWKjzUBIpi+FZMhCCBKB6YzsBc/Xiades2+rFl39UrjvEijhE7QKbpANrpCDXSLWqiNCHpEz+gVvRlPxovxbnzMW1eMYuYI/YHx+QPbOZRi</latexit>

�↵II

<latexit sha1_base64="STkK2wuzNd/eNdtF+T4AVZw7rS4=">AAACGXicbZC7TsMwFIadcivlFmBksWhBDChKihDtVmBhLIhepDRUjuu0Vp2LbAepivIcDDwLAwsgNsTE2+CmBUHhSJY+/f859vHvRowKaZofWm5ufmFxKb9cWFldW9/QN7eaIow5Jg0cspC3XSQIowFpSCoZaUecIN9lpOUOz8d+65ZwQcPgWo4i4vioH1CPYiSV1NWtpJNdYvO+6ySmUa2YR9XyoWmYWX1DWrq6SU7P0lLa1YtfIvwL1hSKYFr1rv7W6YU49kkgMUNC2JYZSSdBXFLMSFroxIJECA9Rn9gKA+QT4STZVincU0oPeiFXJ5AwU39OJMgXYuS7qtNHciBmvbH4n2fH0qs4CQ2iWJIATx7yYgZlCMc5wR7lBEs2UoAwp2pXiAeIIyxVmioDa/bHf6FZNqxjw7wsF2v70zTyYAfsggNggRNQAxegDhoAgzvwAJ7As3avPWov2uukNadNZ7bBr9LePwFFQZwt</latexit>

RAB

<latexit sha1_base64="DCSGs5W570AuQ7xRzHViXrLGPdc=">AAACGXicbZDLSgMxFIYz9VbrbdSlm8FWcSFDpiK2u0JduKxiLzAdSybNtKGZC0lGKMM8hwufxYUbFXfiyrcxnVbR6oHAx/+fk5z8bsSokBB+aLmFxaXllfxqYW19Y3NL395piTDmmDRxyELecZEgjAakKalkpBNxgnyXkbY7qk/89i3hgobBtRxHxPHRIKAexUgqqadbSTe7xOYD10mgWa3Ak2r5GJowq29IS1c3Sf08LaU9vfglGn/BmkERzKrR09+6/RDHPgkkZkgI24KRdBLEJcWMpIVuLEiE8AgNiK0wQD4RTpJtlRoHSukbXsjVCaSRqT8nEuQLMfZd1ekjORTz3kT8z7Nj6VWchAZRLEmApw95MTNkaExyMvqUEyzZWAHCnKpdDTxEHGGp0lQZWPM//gutsmmdmvCyXKwdztLIgz2wD46ABc5ADVyABmgCDO7AA3gCz9q99qi9aK/T1pw2m9kFv0p7/wRLW5wx</latexit>

RCD

<latexit sha1_base64="Hx/GN/BWf+4C0HEJc/FvhIaSxp8=">AAACG3icbZC7TsMwFIadcivlFmBkiWhBDChKWiHaraILY0H0IqUhclyntepcZDtIVZQHYeBZGFgAsTAw8Da4aUHQciRLn/7/HPv4dyNKuDCMTyW3tLyyupZfL2xsbm3vqLt7bR7GDOEWCmnIui7kmJIAtwQRFHcjhqHvUtxxR42J37nDjJMwuBHjCNs+HATEIwgKKTlqJelll1hs4NqJodeqRqVWPjV0I6sfSEvXTvs2uWikpdRRi9+ytgjmDIpgVk1Hfe/1QxT7OBCIQs4t04iEnUAmCKI4LfRijiOIRnCALYkB9DG3k2yvVDuSSl/zQiZPILRM/T2RQJ/zse/KTh+KIZ/3JuJ/nhULr2onJIhigQM0fciLqSZCbZKU1icMI0HHEiBiRO6qoSFkEAmZp8zAnP/xIrTLunmmG1flYv14lkYeHIBDcAJMcA7q4BI0QQsgcA8ewTN4UR6UJ+VVeZu25pTZzD74U8rHF8CknPg=</latexit>

RBC
V

<latexit sha1_base64="ZKWJWilHkYOEYz/aUIjL5zve/6A=">AAACG3icbZC7TsMwFIadcivlFmBkiWhBDChKWiHaraJLx4LoRUpD5LhOa9W5yHaQqigPwsCzMLAAYmFg4G1w04KgcCRLn/7/HPv4dyNKuDCMDyW3tLyyupZfL2xsbm3vqLt7HR7GDOE2CmnIei7kmJIAtwURFPcihqHvUtx1x42p373FjJMwuBaTCNs+HAbEIwgKKTlqJelnl1hs6NqJodeqRqVWPjV0I6tvSEtXTvMmuWikpdRRi1+y9hfMORTBvFqO+tYfhCj2cSAQhZxbphEJO4FMEERxWujHHEcQjeEQWxID6GNuJ9leqXYklYHmhUyeQGiZ+nMigT7nE9+VnT4UI77oTcX/PCsWXtVOSBDFAgdo9pAXU02E2jQpbUAYRoJOJEDEiNxVQyPIIBIyT5mBufjjv9Ap6+aZblyWi/XjeRp5cAAOwQkwwTmogyZogTZA4A48gCfwrNwrj8qL8jprzSnzmX3wq5T3T6sYnOo=</latexit>

RBC
H

<latexit sha1_base64="7awDkykZ+OAcuZq1E+PaQElOvCE=">AAACEXicbVDNS8MwHE3n15xfVY9egpuiMEY7ED0OvXgRJrgP6EpJs2wLS9OSpMIo/Rs8+Ld48KLi1ZNH/xuzroJuPgg83nu/5JfnR4xKZVlfRmFpeWV1rbhe2tjc2t4xd/faMowFJi0cslB0fSQJo5y0FFWMdCNBUOAz0vHHV1O/c0+EpCG/U5OIuAEacjqgGCkteeZp0ssuccTQdxOratWsDFU7J2nlxksu00rqmeUfEy6Sn3gZ5Gh65mevH+I4IFxhhqR0bCtSboKEopiRtNSLJYkQHqMhcTTlKCDSTbJtUniklT4chEIfrmCm/p5IUCDlJPB1MkBqJOe9qfif58RqcOEmlEexIhzPHhrEDKoQTvuBfSoIVmyiCcKC6l0hHiGBsNIt6g7s+R8vkna9Zp/VrNt6uXGct1EEB+AQnAAbnIMGuAZN0AIYPIAn8AJejUfj2Xgz3mfRgpHP7IM/MD6+ASyxmiw=</latexit>

MB

<latexit sha1_base64="7awDkykZ+OAcuZq1E+PaQElOvCE=">AAACEXicbVDNS8MwHE3n15xfVY9egpuiMEY7ED0OvXgRJrgP6EpJs2wLS9OSpMIo/Rs8+Ld48KLi1ZNH/xuzroJuPgg83nu/5JfnR4xKZVlfRmFpeWV1rbhe2tjc2t4xd/faMowFJi0cslB0fSQJo5y0FFWMdCNBUOAz0vHHV1O/c0+EpCG/U5OIuAEacjqgGCkteeZp0ssuccTQdxOratWsDFU7J2nlxksu00rqmeUfEy6Sn3gZ5Gh65mevH+I4IFxhhqR0bCtSboKEopiRtNSLJYkQHqMhcTTlKCDSTbJtUniklT4chEIfrmCm/p5IUCDlJPB1MkBqJOe9qfif58RqcOEmlEexIhzPHhrEDKoQTvuBfSoIVmyiCcKC6l0hHiGBsNIt6g7s+R8vkna9Zp/VrNt6uXGct1EEB+AQnAAbnIMGuAZN0AIYPIAn8AJejUfj2Xgz3mfRgpHP7IM/MD6+ASyxmiw=</latexit>

MB

<latexit sha1_base64="V+Zzbv/adZP7uUNAeffpRFDl5nw=">AAAB6XicbVDLSgNBEOyNrxhfUY96GEwET2E3IHoMePEiRDQPSJYwO5kkQ2Znl5leISz5BA9eVLz6RR79GyfJHjSxoKGo6qa7K4ilMOi6305ubX1jcyu/XdjZ3ds/KB4eNU2UaMYbLJKRbgfUcCkUb6BAydux5jQMJG8F45uZ33ri2ohIPeIk5n5Ih0oMBKNopYfyXblXLLkVdw6ySryMlCBDvVf86vYjloRcIZPUmI7nxuinVKNgkk8L3cTwmLIxHfKOpYqG3Pjp/NQpObdKnwwibUshmau/J1IaGjMJA9sZUhyZZW8m/ud1Ehxc+6lQcYJcscWiQSIJRmT2N+kLzRnKiSWUaWFvJWxENWVo07EZeMsfr5JmteJdVtz7aql2mqWRhxM4gwvw4ApqcAt1aACDITzDK7w5Y+fFeXc+Fq05J5s5hj9wPn8AztuM+Q==</latexit>

M

<latexit sha1_base64="V+Zzbv/adZP7uUNAeffpRFDl5nw=">AAAB6XicbVDLSgNBEOyNrxhfUY96GEwET2E3IHoMePEiRDQPSJYwO5kkQ2Znl5leISz5BA9eVLz6RR79GyfJHjSxoKGo6qa7K4ilMOi6305ubX1jcyu/XdjZ3ds/KB4eNU2UaMYbLJKRbgfUcCkUb6BAydux5jQMJG8F45uZ33ri2ohIPeIk5n5Ih0oMBKNopYfyXblXLLkVdw6ySryMlCBDvVf86vYjloRcIZPUmI7nxuinVKNgkk8L3cTwmLIxHfKOpYqG3Pjp/NQpObdKnwwibUshmau/J1IaGjMJA9sZUhyZZW8m/ud1Ehxc+6lQcYJcscWiQSIJRmT2N+kLzRnKiSWUaWFvJWxENWVo07EZeMsfr5JmteJdVtz7aql2mqWRhxM4gwvw4ApqcAt1aACDITzDK7w5Y+fFeXc+Fq05J5s5hj9wPn8AztuM+Q==</latexit>

M

Verträglichkeits-
bedingungen

<latexit sha1_base64="9bW2qlmq+eTsydSc2Squ6Xleo9g=">AAACNHicbVDLSsNAFJ34rPVVdekmWCwupCRF0U2h4MaAiwr2AU0pN5NJO3QyCTMToYT8lAv/w52CGxW3foPTx8K2Hhg4nHMud+7xYkalsqw3Y2V1bX1jM7eV397Z3dsvHBw2ZZQITBo4YpFoeyAJo5w0FFWMtGNBIPQYaXnDm7HfeiRC0og/qFFMuiH0OQ0oBqWlXuGu5PqEKXCBxQPoOdWKez6npI6TuW6+tCg6WXUp1ysUrbI1gblM7BkpohnqvcKL60c4CQlXmIGUHduKVTcFoShmJMu7iSQx4CH0SUdTDiGR3XRydWaeasU3g0jox5U5Uf9OpBBKOQo9nQxBDeSiNxb/8zqJCq67KeVxogjH00VBwkwVmeMKTZ8KghUbaQJYUP1XEw9AAFa6aN2BvXjxMmlWyvZl2bq/KNZKszZy6BidoDNkoytUQ7eojhoIoyf0ij7Qp/FsvBtfxvc0umLMZo7QHIyfX4Fpq4k=</latexit>

�↵I = 2 �↵II

�↵III = �↵II

Alle Ergebnisse ohne Gewähr auf Richtigkeit und Vollständigkeit
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2. Beispiel (10 Punkte) 
 

Gegeben:  
Ebenes schwingungsfähiges System lt. Skizze in entspannter Federlage (Längenmaß a): 
• Starrer masseloser Stab AD: Länge 3a 
• Punktmassen: 2m1, m1 und m3 
• Starre homogene Kreisscheibe: Masse m2, Innenradius a/2, Außenradius a 
• Linear elastischer, masseloser Biegestab: Länge 3a, Biegesteifigkeit EJ 
• Linear elastische Feder: Drehfedersteifigkeit g 
• Geschwindigkeitsproportionaler Dämpfer: Dämpfungskonstante r 
• Gewichtslose, ideale Seile, die auf den Scheiben reibungsfrei haften 
• Kraftanregung: Kraft F(t) 
 

Gesucht: 
1. Effektive Federsteifigkeit keff des Biegestabs im Punkt H mit Hilfe des Mohrschen Verfahrens als 

Funktion von EJ und a 
2. Anzahl der Freiheitsgrade des Ersatzsystems und mechanische Deutung der Lagekoordinate s(t) 
3. Bewegungsgleichung des Systems für kleine Schwingungen, formuliert in s(t), mit Hilfe des 

Schwerpunkt- und des Drallsatzes 
4. Statische Gleichgewichtslage sstat und Bewegungsgleichung für Schwingungen um die statische 

Gleichgewichtslage 
5. Für das ungedämpfte System (r = 0): 

a) Eigenkreisfrequenz w 
b) Maximales Moment in der Drehfeder in Punkt C im eingeschwungenen Zustand für die 

harmonische Anregung F 𝑡 = 𝐹% 𝑐𝑜𝑠 νt  mit der Erregerkreisfrequenz ν 
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Lösung zum 2. Beispiel

1. Effektive Federsteifigkeit

keff = 9EJ
4a3

2. Anzahl der Freiheitsgrade
1 FHG; LK: s(t) ... Verschiebung im Punkt A

3. Bewegungsgleichung(9
2m1 + 1

4m2 + 1
8m3

)
︸ ︷︷ ︸

m∗

s̈(t)+ 1
2rṡ(t)+

( 1
2a2γ+ 1

8keff
)

︸ ︷︷ ︸
k∗

s(t) = 3m1g+2F (t)

4. Bewegungsgleichung für Schwingungen um die statische Gleichgewichtslage

sstat = 3m1g

k∗

(9
2m1 + 1

4m2 + 1
8m3

)
ξ̈(t)+ 1

2rξ̇(t)+
( 1

2a2γ+ 1
8keff

)
ξ(t) = 2F (t)

5.a. Eigenkreisfrequenz

ω =

√√√√ 1
2a2γ+ 1

8keff
9
2m1 + 1

4m2 + 1
8m3

5.b. Maximale Moment in der Drehfeder

Mmax = 1
2aγ

(
sstat + 2F0

−v2m∗ +k∗

)

Alle Ergebnisse ohne Gewähr auf Richtigkeit und Vollständigkeit


