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Ornek 32.1: Sekil 32.1 deki, kalinligi 20 cm olan betonarme perdenin malzemesi C25/30 betonudur. Tepe noktasinda
1000 kN yatay yuk etkimektedir.

a) 1 noktasindaki gy, gerilmesi

b) Tepe noktasinin 6y yatay yer degistirmesi

hesaplanacaktir.

Malzeme: C25/30 betonu igin E=30.10° kN/m? , v=0.2 dir(TS500-2000).
Teorik ¢éziim': 8 = 6.2 mm, o,, = 30000 kN/m?

Asagidaki U¢ farkli modelin sonuglar 6zetlenecektir

.. Model 1 de sadece 4 eleman 9 nokta, model 2 de 14 eleman 25

nokta, Model 3 de 64 eleman 81 nokta v%rdl_r. Parabolik Kayma gorlmesi
Mesnet kosullari: En alt noktalar yer degistiremez. dagilimini saglamak
amaciyla 1000 kN yiikii
diigimlere dagitildi
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Sekil 32.1: Coziilmesi Model 1 Model 2 Model 3
istenen levha sistem
SEM2015, SAhmet TOPCLU, Eskisehir Osmangazi Dniversitesi Mihendislik Mimarlik Fakiltesi, Ingaat Mdhendisly BolGmd
Sonlu Elemanlar Kuvvet Metodu 2015
Ornek 32.1 Dértgen Levha-diizlem gerikGe-Model1
SISTEM: Levha(dizlan gerilme)
Wokta sayisi: 9, Eleman sayisa: 4
Ykl nokta sayisi: 1, Sinir kosullu nokta sayisi: 3
Denklem sayisi: 18, Bilinmeyen yayisi: 26, Hiperstatiklik derecesi: 8
REAKS IYONLAR !
Nokta R kM) Ry ([ kN) Rz(kN)  Mx{kMm}  My(kNm)  Mz(kNn)
1 -515.39 - 208D
2 38,79 @
2 -5i5.39 ELLE]
GERILMELER: sISTEMIN YER DEGISTIRMELERT:
Eleman Hokta Siga{ kN/m? ) SigyyikN/m?) Sigmy(kNimE) sigMa(kN/nd) SigMin(kN/m?) Mokta Ux(m) Uy (m)
1 1 2258, 61 1 22719.35 1953,15 1 ] B
1 4 -536,32 T137EY 2508 22683.86 -BEG, 4% 2 a a
1 5 -536,32 172.23 2508 2342,93 -2787, 82 3 a f
1 2 258,61 172.22 2509 3824.34 -1483, 5 4 @.8a1929 &.8a1483
2 2 -2258,61 -172.23 2588 1493.5 -3924, 34 5 ?.8a1836 8
2 5 536,32 -172.23 2508 2787.82 -2342,93 [ @.0a199 -0, BE14832
2 & 536,32 -22413.89 2508 895,49 -22683, 86 7 g.easyas 8.881974
PR -2258.61 -22413.88 2584 -1953.15 -22718.35 a B
3 4 - 2848, 65 7457.27 2588 875,11 -265E. 5 ] ; g -@.881974
3 7 2B95,33 7457.27 2508 B568.5 1792, 8%
El ] 285533 8547 250 4358.12 =1377. 32 HESAP SORESD: @.8446 Saniye
3 2 - 2048, 65 85.47 2508 1739.64 -3604,23

! Girkmann, K., Flichentragwerke, Sayfa 51, Springer, 1963.

Ahmet TOPGU, Sonlu Elemanlar Metodu, Eskisehir Osmangazi Universitesi, 2015-2017, http://mmf2.ogu.edu.tr/atopcu/

8x = 5.8 mm (hata: %6.5)
gyy = 22414 kN /m? (hata %25)
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SEM2015, SAhmet TOPCU, Eskisehir Cemangazl Universitasi Mahendislik Mimarlik Fakiltesi, ingast Mihendis
Sonlu Elemanlar Kuvvet Metodu 2015 SISTEMIN YER DEGISTIRMELERI:
Nokta Ux(m} Uyim)
Brnek 32.2 Dértgen Levha-diiziem ge ......................................
1 o B
SISTEM:Levha({duzlem gerilme) 2 ° B
Mokta sayisi: 25, Eleman sayisi: 16 3 8 ®
Ylkll nokta sayisiz 3, Sinir kosullu mokta sayisi: 5 a 8 B
Denklem sayisi: 58, Bilinmeyen yayisi: 99, Hiperstatiklik derecesi: 48 5 2 B
3 A, PRaTRaE A, paes
REAKS TYDNLAR: 7 a.68ae3T &, 068397
: a8 9.82a61E B8
Hokta Fae{ k) Ry N} Az(kN)  Ma{kdm)  My(kNm)  Mz(khm) g A.PRaRIT @, BRBIGT
e 1@ a.03a708 B paan
1 -168.1 -1327.E7 11 a.B828E4 888151
z '?9'?3 -1344.35 12 . BEzale #.8B8725
3.1 @ 13 @, Ba2ezs B
4 -72.03  1244.25 14 8. BRzadS -8, BBETIS
5 -368.1  1327.E7 15 3. BEIBE] 8. B3151
15 a.BE3eT3 . BE1HEE
GERILMELER: ) _ _ ) 17 8. 0395 #.800911
Eleman Nokta Sigxx{kN/m?} Sigyyi(kNS/m?) Sigxy{kN/m?}) SigMax(kb/m? ) 18 B.eazng ®
""" T ey s e | ooons
) - ' - 26 @, BR1HEE
1 B - 256,43 2735178 117,32 27h12,99 1 o, BRIEES
1 r -2156.43 12264.9 1117.32 12612.189 22 EiBBB’Q?E
1 2 I%61.67 12264.9 2117.32 12773.65 23 @
F 2 1215.439 12826.62 L882.58 12747 .22
4 -, BB TE
2 7 B 94 12826 62 IEED 6E 12685.17 5 8. BB2G05
2 E B6 .94 128.24 IEED .68 2988 .43
2 3 1215.49 128.24 ZBE2.68 3885.35 2 -
3 3 =1215.4% =128.24 IBR2 68 2261.62 8x = 6.1 mm (hata: %2)
E] g -, 94 -1z28_ 24 IEED 68 278525 2 &
3 g -B6.04 -12826.62 1BE2.68 591.62 oyy = 27352 kN/m* (hata %9)
3 B =1215.49 =12826.62 ZBE2 .68 =454 .88

SEM2015, SAhmet TOPCLU, Eskizehir Osmangaz Universitest Mihendisilk Mimarlik Fakditasl, Ingast Mihend SISTEMIN YER DEGISTIRMELERI:
Senlu Elemanlar Kuvvet Metodu 2015 Hok2a Ux(n) Uyim)
Ornek 32.3 Désrigen Levha-diizlem geriim&Modeld 1 ® b
2 [ B
SISTEM:Levha{duzlen gerilme) 3 ] B
Mokta sayisi: 81, Eleman sayisi: 64 4 B ]
Ykl nokta sayisi: 7, Simue kosullu nokta sayisi: @ [ @ B
Penklem sayisi: 162, Bilinmeyen yay1si: 338, Hiperstatiklik derecesi: 176 & @ B
7 [ :
. E @ B
REAKSTYONLAR g @ B
Nokta R kM) Ry (kN Rz(kN)  Me{kdmy  My(kMm)  Mz(kNm) 16 0. BBA2EE 8. BBB5AT
ittt et 11 8. 80624 #.0B8332
1 -228.28  -794.8% 12 a.Beazly @.peazl
2 -75.93  -186E.3 13 . B2a2eE . Bpa1a2
3 -85.74  -p40.44 14 8.Be02e3 B
4 -78.1 0 -316.64 15 8. BEaZRE -8, BPE182
5 -7r.E% @ 15 . ppail? -3, Bz
6 -78.1  316.54 17 B.8a82 -8, BB3132
7 85,74 649.44 18 . beaIEE -8, BBESHT
8  -75.%1  186B.3 19 a.BeaTe o, BREEGE
9 -228.28 794 . BD 24 o Bpeaas? B, RPEhd T
21 a.PeasTl .608411
GERTLMELER: 2z 4. BEAG5E . BBE2AT
Eleman Mokta Sigua{ kN/m® ) SigeyikNin?) Siguy (kN/m* ) SigMaxikN/m? ] 23 A, BREE51 ]
-------------------------------------------------------------------------------------- 4 8. BRaESE -, BB 202
1 1 5132.51 215095 31185, 44
1 18 -333,42 3897877 2190 ,85 31873.40 4 o_BES11E #.801993
1 1 -3133,42 28485.3 2198.85 1863485 65 A.8a511 . BB1465
1 2 5132.61 28485.3 2198,85 28713.14 . o, BRs18s N e E]
2 2 331,81 2831382 1663 .63 201,81 E7? a.ee5183 @, PPRaTT
2 1 545,33 28313 .82 266363 IR . 64 &8 o pe51a7 o
2 1 545,33 12997 .86 2663.63 13542.02 g9 5. BES1E3 -3, BBRATT
2 3 3331.481 12997 .86 2663,63 13682.46 0 @, Bes 185 -, ABEEE3
3 3 15214,13 128685 11 1583,55 13444 .49 b3 B.asil -8, BP1465
3 12 632,69 12865.11 2583, 55 133848, 38 72 5. BES11E -8, BB19G2
3 13 £32.59 6376.24 25E3,55 736734 73 9. BES IR . BE28E1
3 q 1924,13 5376.24 2583,55 7560, 47 74 9. BES IRE &, BEL4ES
4 4 619,61 G288 34 156277 Jiae. 89 75 A pda2il &, BpeaTe
4 13 248,25 628834 2562.77 7158.74 76 0 . BBB4ES
4 14 248,25 87.79 2562.77 2732.04 a7 B
4 5 629,51 87.79 562,77 2935, 74 78 -, BBRAEE
5 5 -629,61 -87.79 562,77 2218.35 79 B, BBEETE
5 14 -248.25 -87.79 2562.77 2396 BA . BEG2BE -3, BBLAED
5 15 -248,25 -6208.34 2562.77 782.15 81 . B 28 B, BBIGZL
E ] -619,61 -G288. 34 562,77 68,94
8x = 6.2 mm (hata: %0)
ayy = 30921 kN/m? (hata %0.03)
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