GRADEVNA STATIKA 2 SKARE LUKA 0178034980
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E = 3x107 kN/m?
b/h = 50/50 cm

NEPOZNANICE: U3, ¢

l1,=3,30m
123 = 3,25 m
124 = 3,30 m

lis = /4,22 + 1,652 =4,512482687 m

bxh® _ 05+0,53 _ 0,0625

12 12 12

| = 5,208333 % 103 m*

El=EI =3 %107 % 5,208333 * 1073 = 156 250 kNm?

k12 = k24 =FEI/ 112 =47 348,485 kNm
k23 =EIl/ 123 =48 076,923 kNm
k35 =EI/ 135 =34 626,172 kNm,
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PLAN POMAKA
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Yi=Wy3= = =0,12087912 *u
e 22,325 8272727273 23

P =, = % — 0,303030303 * u,3

W= Yoy = — % — —0,303030303 * 5

Yy = Wi = — % — —0,238095238 * 15
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P - 78%3,3
| %/é My = — === = 32,175 kNm

= 32,175 kNm
T8 kN

R —

Mp=2%kyp * @, — 6 % kyp l[/12"TM_12

@ 1\/121:4*k12"‘402_6*k12*51/124—M_21
V2244
) 67
II@M N[c24 (M) - ? = —33,5kNm
M4 (Ah)= — 3 * ko, *724
M®4 = M%4 (M) + M4 (Ah)
@ C
/\‘67kNm M24=3*k24*¢2_3*k24*%4+M24
V2
Myp=0
11 M =0
\ @ V
\ A
7 Mos = 3 *kps * @, — 3% ka3 * ¥a3
Mz =0
1,65
toy = — —> v~ 21,44773632°

F =149 * cos y= 138,6819725 kN

F*l35

Mf;=-3 =-117,3375 kNm

M35: 0

Mss= — 3 * k35 * P35 + M s3
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JEDNADZBA RAVNOTEZE CVORA 2

XM; =0

-My =My —Mp3 =0

M+ Mos + M3 =0

4K 02-6 Ko W12+ 32,175+ 3 koa @2 - 3 koa Wwoa +(-33,5 - 3 koa Was + 3 ko3 02 - 3 ko3 w3 =0

4+ 47 348,485 x ¢, — 6 * 47 348,485 x 0,303030303 * up3 + 32,175 + 3 * 47 348,485 * ¢, +

+ 3 % 47 348,485 x 0,303030303 * u,3 — 33,5 — 3 * 47 348,485 * 1,515151515 * 1073 +
+3 %48 076,923 * ¢, — 3 x 48 076,923 * 0,12087912 * uy3 = 0

189 393,94 * ¢, — 86 088,15454 * Ups + 32,175 + 142 045,455 * @, + 43 044,07727 * ups +
—33,5 — 215,2203863 + 144 230,769 * ¢, — 17 434,48843 * 113 = 0

475 670,164 * ¢, —60478,56614 * u,3 = 216,5453863
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VIRTUALNI RAD

dW=0

Py xSy, * 1,65+ Py xSy, * 2,14+ Myy xSy, + Myz %8y, + Myy xSy, +

M53*6V/35+M12*6V/12_M*6V/24:O

78*1,65*u —149*2’1*‘“_ -|-M21*u_ M23 ‘U —M24*u —M53*u n
3,3 23 4,2 231 33 7278272727273 % 33 %3 42 7%
M1y 67 _

+3’—3*u23+§*u23—0 /:u23

Mpq M3 Mpy  Msz | Mip

33 = 8272727273 33 42 t 33 15,1963637 /* 3,3

M21 + 0,39890198 * M23 - M24 - 0,785714‘285 * M53 + Mlz = 50,15

4 Kiz @2 - 6 kiz wia + 32,175 + 0,39890198 (3 Koz 02 - 3 Koz Wa3) - 3 Ko @2 + 3 Ko Wog - Moy +

- 0,785714285 ( -3 k35 Y35 + Mc53 ) +2 k12 0 - 6 k12 Yi2 - 32,175 = 50,15

u
4 47 348,485 * p, — 6. 47 348,485 » _= + 32,175 + 57 533,93933 ¢, +

)

u
—57533,93933 % 0,12087912 * u,3 — 3 * 47 348,485 * ¢, — 3 * 47 348,485 * 3—25 +

)

0,005
3 ) —2,357142855 34 626,172 % 0,238095238 * u,3 +

- (—33,5 — 3 %47 348,485 *

)

u
+92,19374992 + 94 696,97 » g, — 28409091 » = = 82,325

)
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189 393,94 * ¢, — 86 088,15455 * uy3 + 32,175 + 57 533,93933 * ¢, — 6954,651956 * Uy3 +
—142 045,455 * , — 43 044,07727 * Uy + 33,5 + 215,2203864 — 19 433,05569 * 1,3 +

+92,19374992 + 94 696,97 * ¢, — 86 088,15455 * u,; = 82,325

199 579,3943 * ¢, — 241 608,094 * u,3 = —290,7641363

SUSTAV JEDNADZBI :

475 670,164 * ¢, — 60 478,56614 * u,3 = 216,5453863 (1)

199 579,3943 * ¢, — 241 608,094 * u,; = —290,7641363 )

216,5453863+60 478,56614*U;3
475 670,164

iz(1): @, =

@, uvrstimo u (2) :

216,5453863 + 60 478,56614 * u,;
475 670,164

199 579,3943 * ( ) — 241 608,094 * u,3 = —290,7641363

199 579,3943 x 216,5453863
—290,7641363 — 475 670,164

Up3 =
1995793943 = 60 478,56614
475 670,164 — 241 608,094

_ —381,6212056
%23 = 7516 232,7939
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KONACNA RJESENJA NEPOZNANICA

U3 = 0,001764862761 m

¢, = 0,0006796342928 rad

ODSTUPANJE OD RJESENJA PO DiM-u:

DiM U,z = 0,00176626 m relativna pogreska = 0,079 %
@, = 0,000681179 rad relativna pogreska = 0,227 %
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MOMENTI U CVOROVIMA :

M12:2*k12*¢2—6*k12* yjlz-i-m:

0,001764862761
=247 348,485 % 0,0006796342928 — 6 * 47 348,485 * 23 -32,175 =

=-119.75 kNm

Mo =4 xkip * @, — 6% kqp * 5U1Z+W21:

=4 %47 348,485 % 0,0006796342928 — 6 * 47 348,485 = 0’0017243862761 + 32,175 =
= 8,96 kNm

Mps=3 % kyy * @, = 3 % kpy * %4+VCZ4=
=3 % 47 348,485 * 0,0006796342928 + 3 * 47 348,485 * 0'0017243862761

—33,5 — 3 %47 348,485 % 1,515151515 x 1073 =

=-76,21 KNm

M42: 0

M3 = 3*k23*(/72_ 3xkyzx W3 =
. 0,001764862761 __
=3%48076,923 *0,0006796342928 — 3 *48 076,923 * 8272727273
= 67,26 kKNm

M32 =0

M35 =0

Mss= — 3 % kgg * P + M's3
= +3%34626,172 x 02 Te
—73,69 kNm

—117,3375
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PRILOG: PRORACUN U DiM-u
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Degrees of Freedom: 6
Nodal displacements:

nd u_i v_i phi_i

1: i} 0 U]

¥ 0.00176626 -4.52203e-06 0.000681179

- 0.00174511 0.0007 04022 1]

4 0.005 0 0.000775531

5 i} 0 ]
Element end forces:

el N_ij T_ij M_ij N_ji T_ji

i: -10.2773 -F2.5125 -119.723 10.2773 -5.453745

Z 10,2773 -43.3136 -75.9348 -10.2773 43,3136

3 45.801 20.5547 66.8027 -45.801 -20.5547

4 -1.28709 529375 L] 567693 85,7445
Reactions:

nd R_x Ry M

1 -712.5125 10.2773 -119.723

4 43.3136 10.2773

5 10:0.199 -20.5547 -74.0204
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M_ji

9.13209

-T4.0204
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M - dijagram

S

T - dijagram

:
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N - dijagram

b

Pomaci
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