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Zadatak 2.

Za zadani sistem kombinacijom metoda Crossa i Werner-Csonke odrediti MT dijagrame.

E=3"10" kN/m>, «, =10"K";
grede: b/h=48/96 [cm];

stupovi:  b/h =48/48 [cm)].
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SOKN || El =3-107(%J=132710,4kNm2
Elg = El,, = El; =8EI,,
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PLAN POMAKA OD SKRACENJA ZBOG TEMPERATURE

"‘T‘g,m‘ N
+ & S Ji

L
n 67 6,0

"‘T‘s,e‘ ‘¢6,7‘

-~ 10,99 mm Vse =Wo 10 =

107

27104

0,99mm __do----" 7"

5,5

AW, 7 4,2 7/7%/7, 7. 6 W, Z

4,2

KOEFICIJENTI KRUTOSTI ELEMENATA

E-I,
5.5

k15 = k26 = k37 =kyg =

E-I
ksg = k6,10 :TO

8E-1,
42

ksg =kqg =

8E-1,
6

KOEFICJENTI KRUTOSTI CVOROVA
=2,29E]

kg7 =

ke =k +k

5 =kistk

56 59 0

k, =k, +k

6 26 67 = 3,62 E]

+k 0

6,10 * Xs6
ky =k + sy +kog = 3421
ky = kog + kg = 2,091 ,
ko = ksy + koo = 21EI,

kig = koo +ke1o = 2,1El
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MOMENTI UPETOSTI
50-5,5

<

s = 34,4kNm

M, = % = —34,4kNm

<

2
M, = % 6k Wy = —62,TkNm
— . 2
2
M, = 375427 55,1kNm
12
2
My, = 302427 55 1kNm
12
2
Mgy = 505# = 24,0kNm
2
Mys = % = —36,0kNm

My, o =—6kseWss =357,5kNm

Mgy = ~6ksgWss = 357,5kNm

RAZDJELNI KOEFICJENTI

Cvor 5
=5~ -0,08
Hst ks 55-2,28
=6 2 083
e = T 42208
=0 - =0,09
M =k T 50228
2=1
Cvor 6
— k62 _ 1 —
Mo = 755360
=0 - T 037
A ke 30362
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ke.10 1
=0 = = 0,06
Heto ke 503,62
k56 8
=50 2 052
Hes ke 423,62
D=1
Cvor 7
ke, 4
=S - % -039
#e k,  3,0-342
ks 1
= = 20,05
M = T 55340
k78 8
=" - > 056
#s k, 42342
D=1
Cvor 8
kg 8
=S8 2 -09]
Har ke 422,00
kyg 1
=8~ =0,09
Has ks 552,09
D=1
Cvor 9
k
g5 = —> = L 0,09
k9 5,0 * 2,1
ko 10 8
=0 - —091
oo = T a0l
=1
Cvor 10
k69 1
=" -~ =009
Hioe ko 5021
k9 10 8
=0 = —091
Hioo ks 4221
D=1
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1. ITERACIJA
Cvor 10
AM =357.5

-0,91-357,5=-325,3
-0,09-357,5=-32,2

S =-3575
Cvor 9
AM =3575-162,7-736
AM =158,8

-0,91-158,8 =-144,5
-0,09-158,8 =-14,3

S = 1588
Cvor5s
AM =-72+24+357,5-34,4
AM =3399

-0,09-339,9 =-30,6
—0,83-339,9 =-282.1
—0,08-339,9 =-27,2

S =-3399
Cvor6
AM =3575-1411-62,7-16,1
AM =137,6

-0,06-137,6 =-8,3
-0,37-137,6 =-50,9
-0,05-137,6 =-6,9
-0,52-137,6 =-71,5

S =-137.6
Cvor 7
AM =-25,5-287,7+51,5
AM =-261,7

0,56-261,7 = 146,6

0,05-261,7 =13,1

0,39-261,7 =102,0
3 =261,7

Cvor 8
AM =73,3-55,1=18,2

-091-18,2=-16,5
-0,09-18,2 =-1,7

3 =-18.2

2. ITERACIJA

Cvor 10
AM =-722—-41=-76,3

091-76,3=69,4
0,09-76,3=6,9

S =763
Cvor 9

AM =34,7-153=19,4
-0,91-19,4=-17,6
-0,09-19,4 =-18

S =194
Cvor 5

AM =-0,9-35,7=-36,6
0,09-36,6 = 3,3

0,83-36,6 =30,4
0,08-36,6 =29

3 =366
Cvor 6

AM =15,2+51+3,4=69,6
—0,06-69,6 = 4,2
-0,37-69,6 = -25,7
—-0,05-69,6 =-3,5
-0,52-69,6 =-36,2

Zz -69,6
Cvor 7

AM =-128-82=-21
0,56-21=11,7
0,05-21=1,1
0,39-21=8,2

> =21

Cvor 8
AM =58

-091-58=-5,3
-0,09-5,8=-0,5

3 =-58
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3. IVTERACIJA 4, IVTERACIJA
Cvor 10 Cvor 10
AM =-8,8—-2,1=-10,9 AM =-29-04=-33
091-10,9=99 091-33=3,0
0,09-109=1,0 0,09-3,3=0,3
> =109 =33
Cvor 9 Cvor 9
AM =49+1,6=06,5 AM =154+0,8=23
-091-6,5=-5,9 -091-23=-21
-0,09-6,5=-0,6 -0,09-2,3=-0,2
> =—65 2.=-23
Cvor 5 Cvor 5
AM =-0,3-181=-18,4 AM =-0,1-3,1=-3,2
0,09-18,4=1,7 0,09-3,2=0,3
0,83-18,4=15,2 0,83-3,2=2,7
0,08-18,4=1,5 0,08-3,2=0,2
=184 =32
Cvor 6 Cvor 6
AM =0,5+41+7,6=12,2 AM =01+09+13=2,3
-0,06-12,2=-0,8 -0,06-2,3=-0,2
-037-12,2=-4,5 -037-2,3=-0,8
-0,05-12,2=-0,6 -0,05-23=-0,1
-0,52-12,2=-6,3 -0,52-23=-1,2
Y =-122 2.=-23
Cvor 7 Cvor 7
AM =-22-26=-48 AM =-0,4-0,6=-1,0
0,56-4,8=27 0,56-1=0,6
0,05-48=0,2 0,05-1=0,0
0,39-48=1,9 0,39-1=0,4
=48 S=1
Cvor 8
AM =13
-091-13=-1,2
-0,09-1,3=-0,1
=13
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5. ITERACIJA

Cvor 10
AM =-1,0-0,1=-1]1
091-1,1=1,0
0,09-11=0.1
=11
Cvor 9
AM =05+01=0,6
-0,91-0,6=-0,5
-0,09-0,6 =-0.1
S=—06
Cvor5s
AM =—0,6
0,09-0,6 =0,1
0.83-0,6 =0,5
0,08-0.6=0
=06
ODREDIVANJE REAKCIJA U PRIDRZANJIMA
Hi ZMS =0
ozl L —65.8-9.9-150
To,s Tiose Tys = : 5 , =—4514
M9,5%\N %\Mw,s ZM6 =0
L -30,6—25.6
50 kN LN T10,6 =—=-11,24
” S F, =0= H, =4514+11,24
[ ™ [
Mso! % Mot H =5638kN
Hi
50 kN
E—
H2
S B S -
Ts,1 Te.2 T7,3 Ts,a
5
Msa |, Me,2 B M7,3 A Ms,4 B
50 kN |
- - o)
Mzi,s N M2,6 Ms,7 Ma,8
72D 72 72 [\
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231-57-50-2,75

SM, =0Ty, = 53 = —31,16kN
SM,=0=>T,, = % = —3,04kN

S M, =0Ty, = 214 33y

SM, =0= Ty, = 22723 g eany

b

Y F.=0=H, =-56,38+50+31,16+3,04 — 3,93+ 0,64 = 23,25kN

2 WERNER - CSONKA

ZAMJIENJUJUCI POLUOKVIR

56,38 @ 56,38

T VAN
23,25 [ 23,25
in A .
o 79,63 |
79,63 .
*3%, Sy My =My, =082 14095KkNm
MII,I%\ Mi,0 M M 79,63-5,5 219N,
00 =Mjpo=—" = m
. 2
M1,
[\ Mo,1
> 2Ry
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11

KOEFICIENTI KRUTOSTI ELEMENATA

Stupova:
4F]
koy = ks +kyg +kyg +hyg = .
5,5
2FE1
kyy =keo +keqg=—
1,11 59 6,10 5’0
Greda:
64,8E1
k. =4k + 4k, +4k,g = ———9
1G 56 67 78 12,6
32E]
k- =4ky g = 0
111G 9,10 4,2

KOEFICJENTI KRUTOSTI CVOROVA
k; =3k, + ko +k; ; =16,56EI,
ky =3k +k, ;= 23,26EI,

RAZDJELNI KOEFICJENTI

Cvor 1
= = =0,05
o= T 5501656
g kg 3648 _
Tk, 12641656
k1,11 2
B = 7501656
2=1
Cvor 2
kI,II 2
P = k, 50-2326
p 3k 332
ek, 422326
2=1
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1. ITERACIJA

Cvor I
AM =140,95+219 =360
-0,02-360=-7,2
—-0,93-360 =-334,8
—-0,05-360=-18
> =-360
Cvor II

AM =140,95+7,2=148,2
—0,98-148,2 =—145,2
-0,02-148,2=-3,0

3 =—148,2

2. ITERACIJA

Cvor I
AM =30
-0,02-3=0
-0,93-3=-228
-0,05-3=-0,2
>=-3
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0,02 —— é

0,93 é

0.2 My =Ms+M,, + My, + M ,; =237,5kNm
M;y=Ms + Mg +M4; + Mg, =200,8kNm

219,0
I
70000
Ms=M,, =My, =M 4 = 2375 =59,4kNm
Mo =My, =452 272 gt
k
My =M = 36 -(~337,6) = —62,5kNm
: 2(k56 +key + k78)
k
Mg =M, = §7 -(~337,6) = —43,8kNm
2(k56 +ke7 + k78)
k
Mo =Mg, = 78 -(~337,6) = —62,5kNm
2(k56 +key + k78)
My =Mgg=— 125’2 =—72,6kNm
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(592
-0,2
59,4

|

0,91

iz

0,3900,56
0,05

0,91

0,91

~
(s}
O \No /1
o o
[« 4 A=}
S el « :}
®|[o|o|oc w
© ! ©
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15

1. IVTERACIJA
Cvor 5
AM =68,4—-62,5+50,2

AM =56,1
-0,09-56,1=-5,1
-0,83-56,1 =-46,5
—-0,08-56,1 =-4,5

S =561
Cvor 6

AM =68,4—-43,8+50,2—-62,5-23,2
AM =-10,9

0,06-10,9=0,7

0,37-10,9=4,0

0,05-10,9=0,5

0,52-10,9=5,7

S =109
Cvor 7
AM =-43,8+2+50,2—-62,5

AM =-54,1
0,56-54,1=30,3
0,05-54,1=2,7
0,39-54,1=21,1

S =541
Cvor 8
AM =-62,5+15,1+50,2=2.8

-091-28=-25
-0,09-2,8=-0,3

S=28
Cvor 9
AM =-2.,6

091-2,6=24
0,09-2,6=0,2
> =26

Cvor 10
AM =1,2+0,3=1,5

-091-1,5=-14
-0,09-1,5=-0.1

y=-15
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2. IVTERACIJA
Cvor 5
AM =0,1+28=29

~0,09-2,9=-03
~0,83-29=-24
~0,08-2,9=-0,2

>.=-29
Cvor 6
AM =10,5-1,2=9,3

-0,06-9,3=-0,6
-0,37-93=-3,4
-0,05-93=-0,5
-0,52-93=-48

> =-93
Cvor 7
AM =-1,7-12=-29

0,56-2,9=1,7
0,05-2,9=0,1
0,39-29=1,1

=29
Cvor 8
AM =0,8

-0,91-0,8 =-0,7
-0,09-0,8 =-0,1

2.=-08
Cvor 9
AM =-0,1-0,7=-0,8

091-0,8=0,7
0,09-0,8=0,1

3 =08

. ITERACIJA

Cvor 5
AM =24

0,09-2,4=0,2
0,83-2,4=2,0
0,08-2,4=0,2

=24
Cvor 6
AM =1,0+0,5=1,5

~0,06-1,5=-0,1
~037-1,5=-0,6
~0,05-1,5=-0,1
~0,52-1,5=-0,7

> =-15
Cvor 7
AM =—-0,6

0,56-0,5=0,3
0,05-0,5=0,1
0,39-0,5=0,2

=06
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POPRECNE SILE - nakon 2 Cross-a

= 103%633 o6 7in
= 5505 gy

T',,=26,7+282=549

I = 4574571 _o0in

b

SRRELLEC LI

9

5314609
73 —5,5

Ty = 59,25+549,8 —19.8kN

b

=20,7kN

T', 0 =18,7+19,9+20,7+19,8 = 79,IkN

ATy, =Ty, -T'y,= 1’5("')

AT, o =T, —T';,=05(+) obje su(+)

KOEFICIENT o

Tyg -l +To- Moy 564-50+79,6-55 Lol

a= = =1,
T'II,I ‘hI,II +T'1,0.h1,11 54,9 '5,0+79,1'5,5
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KONACNI MOMENTI
M =M ¢ + M

M5 =231+1,01-57,1 = 80,8kNm

Mg, =-57,0+1,01-457 = —10,8kNm
M, =—5,6+1,01-59,4 = 54, 4kNm
M, =—11,1+1,01-50,1 = 39,5kNm
My, =7,2+1,01-60,9 = 68,7kNm

M., =14,4+1,01-53,1 = 68,0kNm

M 4 =—12+1,01-59,2 = 58,6kNm
Mg, = -23+1,01-49,8 = 48, 0kNm
My =—9.9+1,01-63.3 = 540, kNm
M5 = —658+1,01-70,3 = 5,2kNm
Mg,y =-256+1,01-68,4 = 43,5kNm
M6 =—30,6+101-72,5 = 42,6kNm
M, = 66,7—1,01-109 = —43 4kNm
M =1253-1,01-858 = 38,6kNm
M, =-88,6—1,01-32,7 = —121,6kNm
M, =—216,1-1,01-21,2 =—237,5kNm
Mg =201,7-1,01-31,6 = 169,8kNm
Mg, =23-101-49,8 = —48 0kNm
Mg,y = 658-1,01-70,3 = =5,2kNm
Mo =30,6—1,01-72,5 = —42,6kNm
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FACULTY OF CIVIL ENGINEERING GRAD EVNA STATI KA II
DIJAGRAMI
M e
5,2
Z —41,5 n
- - i / N \ T~ - -
E = 39,5 o /:/ 2 . ~7]48,0
/MHHHH‘HHHHHH% / : ///// 68,0 J‘/// 48,0
// é = :K : - : //
! H230 R )
68,7 58,6
ZA 54,4 772777, Z4 Z4
@ 18,2 :HHHHHHHHHHHi17,2
g g
5]
—& ; :I ﬁ*
® ~N
31,8 T o
12,3 E 1,1@ E %
é ; & % E
- E i E
= o =
3/7,7 17,1 : 24,9/ 19,4 :
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'AC‘ULTTC' EI:I-"L :N.BINI:E‘i-NG G RAD EVNA STATI KA II

RIESENJE U DIM-u

il a0
5 i b3 i B Ll a ) Bl
M 2 i3 4
& b7 & &
Nodal displacements:
nd u_i v_i phi_i
1: 0 0 0
2: 0 0 0
3: 0 0 0
4: 0 0 0
5: 0.00223916 2.75924e-10 -0.000324548
6: 0.00223916 -0.000990001 -0.000159187
7: 0.00223916 -5.12222¢-09 0.000146206
8: 0.00223916 -9.40413e-10 -7.01765e-05
9: 0.00474139 4.52698e-10 -0.000213801
10: 0.00474139 -0.000990001 -0.000287
Element end forces:
el N_ij T_ij M_ij N_ji T_ji M_ji
1: -15.0504 37.89 77.6536 15.0504 12.11 -6.7586
2: 66.8612 17.2428 51.2586 -66.8612 -17.2428 43.5765
3: 279.394 25.2815 65.9963 -279.394 -25.2815 73.052
4: 51.2953 19.5857 55.5541 -51.2953 -19.5857 52.1675
5: -10.6064 32.3323 57.8912 10.6064 17.6677 3.77019
6: 10.6064 17.6677 47.5617 -10.6064 -17.6677 40.7769
7: 44.4423 -4.44398 -51.1326 -44.4423 4.44398 32.4679
8: 44.8673 51.8107 -123.606 -44.8673 173.189 -240.529
9: 19.5857 106.205 167.477 -19.5857 51.2953 -52.1675
10: 17.6677 -10.6064 -3.77019 -17.6677 10.6064 -40.7769
Reactions:
nd R_x R_y M
1: -37.89 -15.0504 77.6536
2: -17.2428 66.8612 51.2586
3: -25.2815 279.394 65.9963
4: -19.5857 51.2953 55.5541
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