CTATHKA KOHCTPYKIIUJA
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18 CTATUKA KOHCTPYKLWJA

3AIATAK

3a Hocau ca ontepehereM npema ckuuu ycneq 3agator ontepehera HaupTatu avjarpaM BepTuKanHmx

nomepaka 03HayeHor wrana ca opamMHatama Ha ceakux 1.0 m. Ytuuaj H, T — cuna 3eHemapuTtu Ha

necdopmaumjy. E=3-10"kN/m?.

g=30 kN/m

A

100 kN

i
0.2/0.4

8

<

i

! 4.00 ! 4.00 L 200 |
T T T T
CraTnuka HeogpeheHoCT:
z,=0
z,=5
z, =1
z,=3
k=4.... 2k =8
n=>Yz-2k=9-8=1x
HeofpeheH cuctem
OCHOBHU cucTem M, [kNm]
1 2
3 4
X1
3
=1 L, =:£-Lik E-1=3.0.107- 2204 _ 35000kNm?
ik
M, [kNm]
o [lo} o
e & 8 & p
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CTATUKA KOHCTPYKLWJA

KoecdujeHT y3 HenosHaTy:

8, = 2-@-4.0.4.0 =60.34

JegHauvmHa cuctema:

8y X, +08,,=0

Oujarpamu npece4yHunx cuna:

M=M, +M,-X,
o &8 8 8§ w
N - -~ - N
M[kNm]

gl/liaFQaM BepTukKanHux nomMmepamwa

AHanorunjom (uKTMBHOr Hocadva, MMaMo Aa je

UKTUBHO onrepehetbe, 4aTO U3PA3OM:

pf—M+a .At. 1
El ' h) cosa’

- aHanoruja:

- (OUKTUBHW HOCAY:

19
CnoboaHu YnaH:
8,y = [2 .*/?)—2.4_0.380J =-5732.28
Pewemse:
X, S0 573228 o0 o
844 60.34
S
©
@ ANNNNNNNNNN
S
T[kN]

N[kN]

— v=0
— 070

v=0
¢#0

6x1.0=6.0
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20

MapabonuyHa NnpomeHa pUKTUBHOr onTepehema:

ﬁ\»m»ﬁh

(7-py +6-p} -p})

(pm 1+10 pm +pm+1)

(7-p}+6-pl P} )

CpaquaBaH;e €NnacTUn4YHNX TeXnHa:

W, = 1.0 (0+6-75-120)=13.75
24
1.0
w, = TR (0+10-75+120) =72.50
1.0
w, =——-(75+10-120+135) =117.50
w, = 2 -(120+10-135+120) =132.50
w, =w, =117.50
w, =w, =72.50
Wg = 4 (7-0+6-75-120)=13.75

KoHTpona pesynTaTta 3a cpeauHy LiTana:

VvV =

5 gL' 5 30.6.00°
384 El 384 32000

v=15.82mm

=0.01582

CTATUKA KOHCTPYKLWJA

e1o]

75
120
135
120
75

1 6.00 1
T T

wp W4 Wy W3z Wy Wz Wg

ANNNRNNNNNN

1 6x(A=1.0)=6.00 1

T i
& § 858

270 % 270

El'v [kNm® ]
w0 o wn
(= N o) N =
o g el ”‘2 © g o
ANSNNNNNNNY
v [mm]
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24 CTATUKA KOHCTPYKLWJA

3AO0ATAK
3a gaTtu pelweTkacT Hocad y CBEMY Mpema CKMUM cpadyHaTu BEPTUKANHO NoMepare 4YBopa 5 ycnea:
e  jegHako nogerbeHor ontepehemsa,

e 3arpeBatsa WwWranosa6-7-8-93a t=20°C, o, =10°1/°C.

6.0

6x6.0=36.0 %} 2x6.0=12.0

48.0

CraTtnyka HeoapeheHocCT:

.=0
. =4
z, =0
z,=15
k=9....2k=18

n=>z-2k=19-18 =1x
HeoppeheH cuctem (cnorbaluhta HeoapeneHocCT).

1360p OCHOBHOr CMCTEMA U yCBajake CTaTUYKe HEMO3HATE BEINYNHE

Cune y wranosuma og X, =1.0

9 8 7 6
X,=1.0 1 -1.0 1.0 1.0 X =1.0
K 2 3 4& 5
7777777777
s, k]

YTULIAJ: jegHako nogerbeHo ontepeheme:

180 Z%180

PepnykoBaHo onTepehere y YBOpPOBE peLueTke, ca peakuujamMa ocrioHala OCHOBHOr cucTema

Mp Unuja M. MUTNTMYUR, gunn.vix.rpah).
milicic@gf.su.ac.yu



CTATUKA KOHCTPYKLWJA 25

Cune Yy witanoBnmMma OCHOBHOI CUCTeMa
9

240 8

240

L, =L, % , ycBojeHo 3a F, =F

PenykoBaHe AyxuHe wWTanosa I_'ik [m]:

KoeduumnjeHT y3 Heno3HaTy BENNYUHY:

EF,-5,,= Y 82\, =3-(-1.0/-12=36.0

EF, -8, =3.S,-S, L = (120-2+240)-(-1.0)-12 = -5760
CpaquaBaH:e Heno3HaTte Belin4nHe:

X8, +8,, =0, X1=—M=@:160kN
EF. -5,, 36
Mpema Tome,
Ha OCHOBY MpUWHLUMNA cynepnosvuuje cune y LUTanoBuMa peLueTkacTor cTaTuyku HeoppeheHor Hocava
of jeaHako nogerbeHor ontepehera cy:

S,,=Si2+X,-SI? =120 +160-(~1.0) = <40kN,
S, =S°%+X,-87° =240+160-(-1.0)=80kN,

S, ., =S4 *+X,-S¥* =120 +160-(~1.0) = —40kN.,..., uta.

8 6
80 5
MeHepanucaHa cuna 3a BepTukanHo rnoMepatrse 4ysopa 5.
9 8 7 6

113 \7 Z% 4/3

Mp Unuja M. MUTNTMYUR, gunn.vix.rpah).
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26 CTATUKA KOHCTPYKLIMJA

Cune Yy wtanosuma:

. [kN]

BepTukanHo nomepamne 4sopa 5:

EF,-vs =SS, L,

EF. v, = {(—240)(:+iﬂ—{40~(—2—;ﬂ+[80-(—1 .o)]}-12.0+
+120\E-12ﬁ~£7120\5-‘Evsf?sosmzo

3 3
5081.20
EF

Cc

OpHocHo: Vg = , 3Ha4u ga YBoOp Uae HaswuLLe.

YTULAJ: 3arpeBatse wranosa 6 —7 —8 -9, 3a t =20°C

KoedunuujeHT y3 HenosHaTy BENMYMHY:

EF,-8,,=>.S?-L, =3-(-1.0%-12=36.0

EF. -5, =EF, .z%.a, t-L, =0

s /o
CpauyHaBatbe HenosHaTe BennynHe:
X1t'611+51t =0, X1t =0

Mpema Tome, cuna Yy wiTanoBumMa peLleTkacTor CtTatuykm Heo,qpef]eHor HOCa4a HemMaMo.

BepTukanHo nomepamwe yBopa 5:

Ve, :(2.O+i+gj‘10’5 -20-12.0=960-10"°
3 3

Vg, =9.60mm , 3Haum YBOp nae HaHxe.

KoHTpona BepTukanHux nomepara pelueTkactor Hocaya — PanelPro 4.3.8

087

o

[mm]

Mp Unuja M. MUTNTMYUR, gunn.vix.rpah).
milicic@gf.su.ac.yu



CTATUKA KOHCTPYKLWJA 31

KOHTUHYAJTHU HOCAYM

Hocau koju ce cacTtoju of jegHe rpefe npaee v Bulle OCNoHaLa o KOjuX je jedaH HenoKpeTaH, AOK

ocTanu cy NoKpeTHW Y XOPU3OHTarHOM MpaBLy Ha3nBa Ce KOHTUHYyarlHW Hocau.

AKO YBOPOBE KOHTMHYyarnHor Hoca4va obenexumo bpojesuma og "0" go "n+1" ogHocHO MehyocnoHue
Opojesuma "1" go "n", Taga je ykynaH 6poj ocrnoHaua Tor Hocava "n+3", a ykynaH 6poj norea "n+1",

ca pacrioiuma L4 go L,¢;

e Hocau je "n" nyta ctatnyku HeogpeheH.

e  3a HeoppeheHe BeNMUMHe BrpamMo MOMeHTe Haa MefyocnoHumma.

e Y 0BaKBOM CUCTEMY YTULAW Npu CTawy X, =1.0 noctoje y norbuma "m — 1", "m" n "m",

"m+1".
0 1 ... m-1 m m+1 ... n n+1
J'\ L1 ,L ,L I-m ,L Lm+1 ,L ,L I-n ,L
T T T T I i

FETAVAWAVAWAVAWAY \B. Vate:

4 r A r A 72N R NS\ P

m-1 m m+1

Xm=1.0

Y matpuum YCNOBHUX jeAHa4YnHa nopesa }J,VIjaFOHaJ'IHVIX enemMeHarta Smm , pas3nnynTum o4 Hyne cy

€MeMEeHTN Jyy, 1,1 HEMOCPEAHO U3HAA, rIaBHe AujaroHarne, u eNemMeHTn Jy, 4 UCroj Te anjaroHarne.

[0]-

MaTpunyHu 0bnuk cuctema jegHauvHa 3a oapehmBare Heno3HaTUX BENUYnHa je:
[D]-{x}+{d} =0
KoHayHe BpegHOCTM NMpeceyHrx cuna y KOHTUHyanHoM Hocady Aobujajy ce Ha OCHOBY

cynepnosuuuje ytuuaja:

i
Z=Z5+) X -Z
k=1

Mp Unuja M. MUTNTMYUR, gunn.vix.rpah).
milicic@gf.su.ac.yu



32 CTATUKA KOHCTPYKLWJA

3A0ATAK
3a faTu KOHTUHYarHU Hocay npemMa ckuum ca ontepeherem:
e  HaupTaTtu avjarpam MoMeHaTa caBWjara
e oapeauTy yrnb Tauke Ha cpeauHu ApYror nossa, 1
e 0obOpTare npeceka n3Haa ocnoHua "b" ycnen:
o partor ontepehewsa, 1

0 crnerawa ocnoHua "b" 3a 0.03 mm, El=const.

20 kN/m 10 kN/m
a b N c d
T777777777 7777777777
C=0.03 m
40 | 6.0 1 5.0 1 5.0
T T T T

n=3 X cTaTnykM HeodpeheH cuctem

I/I360p OCHOBHOI cuctema:

7 £ AR
)

L) \ 2
Crame X;=1.0
‘1.0
N
JZ1/4 ?5/12 Jzus
M;[kNm ]
Crame X, =1.0
1.0
J7 A J7
1/6 11/30 1/5
M, [kNm ]
Crame X3=1.0
I
szs fz/s
M; [kNm |

Mp Unuja M. MUTNTMYUR, gunn.vix.rpah).
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CTATUKA KOHCTPYKLWJA

90

KoedwumjeHTn y3 Heno3HaTe BenuYmnHe:

S0P :%-4.O~1.02+%-6.0-1.02 -3.3

S :%-6.0~1.02+%-5.0-1.02 -3.6

El5s, :2.%.5.0.1.02 -3.3

CnoboaHu YnaHoBu:
e op onTtepehena "p"

El34q :%~1.0-90~6.0=180

Eld,0 :%4.0-90-6.0:180

El5s, =%71.o.31.25~5.0 - 52,083

MaTpuyHu 0bnnk cuctema jegHaumHa;

33 1.0 0 |[X, 180 0
1.0 3.6 0.83]|X,|+| 180 =|0
0 083 33 |[Xs] |52.083] |0

Cno6oaHu YnaHoBu:

e  0Of creratba ocrnoHua "b"
5

31.25

Mo [kNm ]

El81 ==>.C;-cj-El = ~5 003 EI=-0012.El

j
Eld,, = —(—%.0.03].5 = 0.005-El
El83, =0
MaTpuyHm o6nuk cucTema jegHauvHa:

33 10 0 |[x,] [-0.012
1.0 3.6 0.83|| X, |+| 0.005 |=
0 083 3.3 |Xs 0

0
0
0

Eldy, :%-1.0-1.0-6.0:1.0

Eld,s :%.5.0.1.0-1.0 ~0.83

E|813 = 0

Pelwene cnctema jegHauvHa:

X4 = 43.27kNm
X, =35.77kNm
X = 6.682kNm

Pelene cuctema jegHauunHa:

X4 = —4581-107° .E|
Xo =—=2770-107¢ -EI
X3, = —693-1073 -El

33
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34 CTATUKA KOHCTPYKLWJA

Ounjarpamu npeceyHux cuna:

e Op ontepehemna

43.27
———— . 3577

6.682
zTQO ’\R‘ — jz\ _

31.25
7777777777 T777777777 7777777777 7777777777

M [kNm |
e Op cnerana ocrnoHua "b"
2770
‘ 693
77777777 T777777777 7777777777 T777 720077
4581

Yrn6 cpeguHe gpyror nosba:

leHepanucaHa cusia y CpeauHy Apyror nosba

‘1.5 A
0.5? ZTo.s
M, [kNm]
e Op ontepehema:
EI-v:JM~I\7IV-ds:—%~{43.27~(1+0.5)+35.77~(1+0.5)~1.5~6+%~90-1.5-(1+0.5~0.5)~6}=159.70
S
159.70
V= [m]
El

e Op cnerana ocrnoHua “b”:

v= %-[4581~(1+0.5)—2770~(1 +0.5)]-107°.6.0+0.5-0.03 =19.075mm

O6GpTaHe NonpeyvyHor npeceka U3Hag ocrioHua "b":

M=1.0

4
4

FeHepanmcaHm MOMEHT eBo NocTaBIbEH

Mp Unuja M. MUTNTMYUR, gunn.vix.rpah).
milicic@gf.su.ac.yu



CTATUKA KOHCTPYKLWJA

1.0
1/4

V7777 7777777777 7777777777
1/4?

Mgy, [kNm]

e Op ontepehema:

El-of =j|v|.|\7|;b -ds:—%-1.0~43.27-4.0 = -57.70

S

L 57.70
=227 [rad
o El [rad]

e Op cnerana ocrnoHua “b”:

o5 =%~4.0~4581-10’6 .1.0—%.0.03

o5 = —0.0014 [rad]

Wnu, Ha opyrv HauMH padyHaTo:

M=1.0

3 X

["eHepanncaHn MOMEHT AeCHO NOCTaBIbeH

10 Zﬁ
1/6
1/6
V
Moy [kNm]

e Op ontepehema:
1

El-of =IM-I\7I2D-ds=%-1.0-(43.27~2+35.77)-6.0—5-1.0-906.0:—57.70
S

D 57.70
=———[rad
9 El [rad]
e Op cnerana ocrnoHua “b”:
op = —%-(2-4581—2770)-10’6 .1.0+%-o.03

¢p =-0.0014 [rad]

3akrby4ak:

L_ D
Pp = Pp

35
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36 CTATUKA KOHCTPYKLWJA

3AIATAK
3a KOHTUHYanHW Hocay Ha CKULM OOpeanTu:

o Yrn6 cpeanHe pacnoHa 1 — 2 ako Cy OCIiOHUM HenomMepIbnBn U enacTudHu.

OppawvHaTe cpadyHaTy y wectuHama pacnoHa. C;=C, =C3 = % (kpyTOCT)

p=10 kN/m
0 A P Py 4
1 2 3
7777777777,
1 6.0 L 6.0 I\ 6.0 L 6.0 I\
T T T T T
Hocau je 3x ctatuykn HeoapeheH
N360p ocHOBHOr cucTtema Hocava:
X, X, X3
0 ARNE RN G2 4
Crawe X;=1.0:
0 1 2 3 4
> #7 B 277777777 i
1.0
116 ¥3 116
M; [KNm]
Crame X, =1.0:
0 1 2 3 4
74;7 ,/,/,,,\,\, ,/,/, ,\,\, ,/,/,,,\,\,
TTI7ITI7T e 77 TTI7ITI7T TI77777777
1.0
116 13 116
M, [KNm]
Crame X3=1.0:
0 1 2 3 4
2717772777 B ;’#7
1.0
116 73 16
M3 [kNm]

Mp Unuja M. MUTNTMYU R, gunn.vHx.rpah).
milicic@gf.su.ac.yu
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37

‘ 45 7O

0 1 2
7777777777
f 30 T 60

['eHepanucaHa cuna Ha MECTY TpaXeHor yr|/|6a:

‘ 45 7 X

TTITIITIT

1}

Mo [kNm]

‘ 45 7 s

TTSTTITIIT

)

0 1 3 4
AN 1.5 SN AN
TTIITITI7T TTSTIIT77 TTITTIT7T TI777777 47
Zﬁ 0.5 0.5
M, [kNm]
AKo cy OCNOHLUM enacTUyHu:
M, ‘M.
j
Sij :J. El 'dSJrZCL ‘RLi RLJ
L

e EnemeHTV MaTtpuue [D] , UNN KoeDULINjEHTN Y3 Herno3HaTe CTaTUdKe BeNMYMHE:

1 1% (1Y

1 12 (1)
El-8yy=2-—6.0+2 2(-) +[—j —4333( El 855 =4.278
3 6 3

El-8; =El-8y =%-1.0.6.0+2.K—1J.[1}1.1}=o.778

3){6) 6 3

2
E|813 = E|831 = 2[%] = 0556,

e CnoboaHu YnaHoBu:

El-840 :2-%-45~6.0+2-{—60~%+60%}—160

E|'823 = E|'832 = 0778

El- 8,9 =2-%45-6.0+2-{60%—60-%+30%} =170

El-550 =1

_ 1 45.60+2.60.1-30.1 |~ 00
3 6 3

e MaTpuyHu 06NUK cucTeMa jegHaumHa: .

4.278 0.778 0.556 | | X, 160 0
0.778 4.333 0.778 |-| X5 |+|170|=|0
0.556 0.778 4.278| | X3 90 0

Pellerwa cuctema jegHayvmHa:

X =-31.60
Xy =-30.86
Xy =-15.22

Mp Unuja M. MUTNTMYUR, gunn.vix.rpah).
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38 CTATUKA KOHCTPYKLWJA

[unjarpam MoMeHaTa caBujama

I Pana®ro for Windows - [CAIjaWASTAYA Tower_zadaciifa_prikazivanjo. ppw]
Duotoleka (Rjecad Wrindrti Dimencoreane Korehcts Prkas Pom. B Schp Mokl Help

Bl sz o i sl Rlellsliss] &

LL"0E-

S 2T~

2 } / 22 \ = e

8
b
€1
)
e

LG 6
SE'6

N Aan Copyegh k2] Aadempes.

0 st bormriona . | T 10 vesbe - Mcroult

Cnuka 1 — PanelPro 4.3.8 — [lnjarpam MomeHTa caBujara (enactudHm ocroHum) [kNm]
BepTukanHo nomepare cpeavHe nora 1 — 2
Elv§, = —%-6.0~1.5-[31.60-(1+o.5)+3o.86-(1+o.5)]+%.6.0-1.5-45~(1+o.52)+
+2-%-(65.39+62.52) =156.13 ’

e 156.13
Vio = El

(m]

Ako cy ocnoHum kpytn: C;=C, =C3 =0

e  KoedumunjeHTn y3 HenosHarte:

El-844=El-35 =El- 833 =4.0, El-845 =El-854 =El-85,3 =El- 83, =1.0, El-813=0
¢ CnobogHu YnaHoBw:

El-810 =180, El-8,5=180, El- 839 =90
e MaTpuyHuM 0bnuk cuctema jegHaumHa: e Pelweta cucrema jegHauvmHa:

40 10 O X4 180 0 X4 =-36.96

1.0 40 1.0|-|X,|+[180|=|0 X, =-32.14

o

0 1.0 40| |X; 90 X3 =-14.46

Mp Unuja M. MUTTMYUR, gunn.vix.rpah).
milicic@gf.su.ac.yu



CTATUKA KOHCTPYKLWJA

Ownjarpam momeHaTta caBujaka

T Panora far Windows - [: 1 jalHASTAY, i\a_prikarivange. ppw]
Dotodrks | Bjocad Vrimdvardi Dimencorcongs Kreehctis Priar Pom. ljp Sehp Mok Help

Bl sz o i sl Rlelallss] &

l
bl
=
| .
ol I
o w y
% IS r
& 5 K
i |

g
=
6<
\SS'L-\
/STI/V'/,
LY ¥T-
021~
9 6=
&L=
g2'¥
v 2-

| O et et Lol _
Umecos u gredk M

DOgt 1 1178 448 Copyeghi o] Aadmpes.

B statha hormtrbcia_, T2k 10_vcton - Merenalt

Cnwuka 2 — PanelPro 4.3.8 — injarpam momeHTa caBujara (KpyTv ocrnoHum) [kNm]
BepTukanHo nomepare cpeanHe norma 1 — 2
k _1 1 2
El-vi, :5-6.0'1.5-[36.96~(1+0.5)+32.14~(1+0.5)]+§~6.O-1.5-45-(1+0.5 ) =13.28
3akrbyyak:

El.v§, 156.13

=11.76 x je Behu yrnb kaga cy OCIOHLM enacTUYHM.
E|-Vi1<,2 13.28 J y na cy 1}

39
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Kako Hanucatu mateMatudkum obrnmkom napabony u npasy?
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| { 2 \_*
igj%m
‘ Rapadona
10 i
2
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Q= ot bh4f =
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