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Zadatak

Za zadani sistem metodom pomaka odrediti MTN dijagrame.

Greda: b/h =36/72 [cm], E = 310" kN/m?;

Stupovi:  b/h = 36/36 [cm], E = 310" kN/m?.
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Geometrijske i materijalne
karakteristike:
Es,Is <
<
Greda:
35 kN/m' 80 kN b-h* 036-0,72° 5 .
J. = = =1119,744-10° m
O ) RTINS
® @ Bl & ® E.l; =3359232kNm*
« Stupovi:
b-h® 0,36-036° s 4
s,ls s,Is J = == - :139,96810 m
Es,I 80 kN_|Es,I L s 12 12
E I = 41990,4kNm*
0,001 m| @ @
<~ T *
* 1,4 * 2,8 * 1,4 "
Koeficijenti krutosti:
E.-I
kyy=——2%= 419904 _ 6998,4kNm
I, 6
E.-I
kys =——5 = 49904 _ 6998,4kNm
125
E.-I
ky=—9—%= 335925,2 =119972,57kNm
l45 2,
E.-1
kg =—5-5 = 419904 =9543,27kNm
s, 4.4

POJEDNOSTAVLIENJE SISTEMA

KONZOLA 3-4, djelovanje stavimo u ¢vor 4

35 kN/m' —35.1.4%
/ TPL Mp, = 235147 ~34,3kNm
MpL
CF@ Tp, =—35-1,4=—49,0kN
TeL MpL
GRADEVNA STATIKA 11 VEDRAN SLUNJSKI, 5228

ak.god.2006/07




GRADEVNA STATIKA II

Ay -f . TY OF TAGRE
i
FACULTY OF CIVIL ENGINEERING

fi \ GRADEVINSKI FASULTET
=Y a =

KONZOLA 5-6, djelovanje stavimo u ¢vor 5
M ,p =80-1,4 =112kNm

80 kN
Ty, =—80,0kN

TrD $

~, Mpp
S e

Teoy =

POJEDNOSTAVLIENI SISTEM - ZGLOBNA SHEMA

@

s=2ncv—n§
\ s=4—-4=0

4,4

49 kN
35 kn/me [BOKN |
\

S

|
CLL L] 11200
34,3an§ @ ® >

80 kN
— ~ :
I !

@ @ /

2,8 L, 1,4

0,001 m

1,4

*~

zglobna shema ima 1 stupanj slobode

NEPOZNANICE: @4; Ps; Uss
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PLAN POMAKA
M% %
\\ _ T U4s _ TlUgs
~>\\\lp57 :rF l//l4 114 6
| _ T Mas _ T Ugs
\\ Vs s 6
Uss, _Mas _Mas
/ 7 Vsq I, 44
! Wy ©
! /’ ‘wzs‘
le 2’8 le
PLAN POMAKA OD PRISILNOG POMAKA
22K %
W, = —0,001
3-: 14 6
< ©
W
0,001 //
- 2,8 )
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MOMENTI NA KRAJEVIMA ELEMENATA

— 6k, (- 0,001)

My =My +my ==6k Wy + 2k @, — Ok, Wy, =

—-u
+ 2k 04 — 6k14( 645 j

M, =13996,8¢, + 6998415 +6,9984

My =M 4 +my =—6k W\, + 4k 0, — 6k W, =

— 6k, (~0,001)
6

—u
+ 4k 04 — 6k14[ 645 j

M, =27993,60, +6998,4u,5 +6,9984

2 2
— -1 35.2.8
M5 =M ,s +mys :T+4k45(/’4 +2k,505 =

+4k 50, + 2k 505
M ,5 = 479890,28, +239945,15¢; + 22,867

2 2
- g-1 35.2.8
Msy=Msy +msy :_—12 + 2k 504 + 4k ys9s :_—12 + 2k 594 + 4k 4505

M, =23994514¢, +479890,28560; — 22,867

. T . P 1 P —u
Ms, =Ms, +ms, :_T_E'T"‘%zs% = 3kys¥W s = =90+ 3kys5 05 _3k25( 645j

M &, =20995,205 +3499 2u,, —90,0

- u
Ms; =M s; +ms; = 4ks; 5 —Oks;Y/ 5, = 4ks; 05 — Ok (ﬁj

Mg, =38173,09¢5 —13013,55u,;

- u
M5 = M5 +mqs =2ks; 05 — Oks;W 57 = 4ks; 95 — Oks; (ﬁj

M. =19086,55¢; —13013,55u,5
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JEDNADZBE RAVNOTEZE

CVORA 4

SM=0=>-M, -M,;s+Mp =0
27993,69, +6998,4u,5 +6,9984 + 479890,28¢, +239945,15¢; —34,3=0
(1)

507883,89¢, +239945,15¢5 +6998,4u,5 = 4,435

CVORA 5

IM=0=-M3-Ms,—Ms; —Mp, =0
20995,2¢5 +3499,2u,5 — 90,0 +239945,14¢, +479890,2856¢5 — 22,867 +

38173,09¢5 —13013,55u,5 +112=0
239945,14¢, +539058,58¢05 — 951435135 = 0,86.......orrrrrrrreeeeeieesereeerreee

VIRTUALNOG RADA
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ANERREOIN Yol
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ZW =0= M14’//114 +M41‘//114 +M57’//é7 +M75’//é7 +M562’//é5 +P-05=0

(1399680, + 6998 41,5 +6,9984 + 2799360, + 6998 4u 5 + 6,9984{%) +

(38173,09¢5 —13013,551,45 +19086,55¢5 —13013,551,5 )(ﬁj +
(20995,2¢5 +3499,2u,,5 — 90,0{%) +40=0

~6998,4¢, +9514,35¢p, —8831,251,5 = —52,67 / (-1)

6998,4¢, —9514,3505 +8831,251y5 = 52,67 ...cooveeereeeeeeeeeeeeeeeee e, (3)

KONACNI SUSTAV JEDNADZBI

507883,88 23994514 69984 | @, 4,439
239945,14 539058,58 —9514,35| ¢5 |=| 0,867
69984  —9514,35 912285 | uys 52,667

RIESENJE SUSTAVA JEDNADZBI

{{e4->-0.000160298, ¢s->0.000180345, wuys->0.00608416}}

KONACNI MOMENTI NA KRAJEVIMA ELEMENATA

M,, =13996,8(- 0.000160298) + 6998,4(0.00608416) + 6,9984 = 47,33kNm

M, =27993,6(- 0.000160298)+ 6998,4(0.00608416) + 6,9984 = 45,090kNm

M ,5 = 479890,28(- 0.000160298) + 239945,15(0.000180345) + 22,867 = —10,79kNm

M o, = 239945,14(- 0.000160298) + 479890,2856(0.000180345) — 22,867 = 25,22kNm

M¢, =20995,2(0.000180345)+3499,2(0.00608416) — 90,0 = —64,92kNm

M ¢, =38173,09(0.000180345)—13013,55(0.00608416) = —72,29kNm

M 5 =19086,55(0.000180345)—13013,55(0.00608416) = —75,73kNm
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ODREDIVANJE UZDUZNIH SILA

RAVNOTEZA CVORA 4

54,15kN

rl —— )=

N~ 15,4kN

N52

RAVNOTEZA CVORA 5

N, =—49—-5415=-103,15kN

= 3 04 Ny _EA Ls _ 6
80KN 6
15,4kN ’ )
N<, =53 40kN
N/ 50,82kN >
= 6
w Ns2 Ny =——(~53,4)=—78,6kN
4.4
GRADEVNA STATIKA II VEDRAN SLUNIJSKI, 5228

ak.god.2006/07




’ - I. './ ‘l;':ILlL.T.T-i'. EI:I-'L ;INBINI:E‘i-NG GRAD EVNA STATI KA II

f- \ GRADEWINSKI FASULTET

DIJAGRAMI M,T,N

80

75,73 33,64
: @
n
-
5
™ 112
y &
58 N 8
= rm = < &
45,09 \%

- -
87,54 é L 50,82
- —i
47,33 =
15,4 29,8
78,6
N
I A B B
== =
103,15 53,4
GRADEVNA STATIKA 11 VEDRAN SLUNJSKI, 5228 ak.god.2006/07




: ’ - ;llaaulsv !us--lh F;;II.ILT-ET 1 0
k- 2 FACULTY OF CIVIL ENGINEERING GRAD EVNA STATI KA II
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Degrees of Freedom: 12

Nodal displacements:

nd u_i v_i phi_i
1: -0.001 0 0
2: 0 0 0
3: 0.00629668 0.000182733 -0.000118612
4: 0.00629668 -1.03267e-09 -0.000166262
5: 0.00629668 -5.23485e-10 0.000186751
6: 0.00629668 4.3622e-05 -4.66369e-05
7: 0 0 0
Element end forces:
el N_ij T_ij M_ij N_ji T_ji M_ji
1: 103.267 15.8581 48.738 -103.267 -15.8581 46.4108
2: 52.3485 29.3257 0 -52.3485 50.6743 -64.0458
3: 0 0 0 0 49 -34.3
4: -15.8581 54.2673 -12.1108 15.8581 43.7327 26.8591
5: 0 80 112 0 -80 0
6: -71.3843 -34.8162 -74.8134 71.3843 34.8162 -78.3778
Reactions:
nd R_x R_y M
1: -15.8581 103.267 48.738
2: -29.3257 52.3485
7: -34.8162 71.3843 -78.3778
GRADEVNA STATIKA II VEDRAN SLUNIJSKI, 5228 ak.god.2006/07




