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IIpuMmepH

3a cBe HOcCaue ca faTUM onTepehemrMa NpUKa3aHU Ha CKHUIlaMa NOTPeOHO je u3Be-
ctu QyHKIIKje: eacTUYHe JUHMIje, 00pTama, MOMeHaTa CaBHjama, BEPTUKATHUX CHTIA
IIOIIPEYHUX IIpeceKa Oy Hocada II0 TEOPHUjU IIPBOT pefia.

Stap tipa - S - KONZOLA P
k
—————————————————————————————————— ] X
l O
2 3
V(X):=al+a2:x+a3-X +adx +
24 -El
X,
d—v(x) —> a2+ 3'01.4'X2 + 2-:a3-X + px 60 (rad)
dx 6-El
d2 p-X
—vVv(X) > 203+ 604X+ — M(x) (kNm)
dx2 2.El
¢ p-x
——v(Xx) > 604+ — V(x) (kN)
dx3 El

Konturni uslovi:

v(0)=0 $(0)=0 M(L) =0 V(L) = -P
Given p:=0
2 3 pot
al+ a2-0+ a3-07 + a4-(0)” + =
24 -El
3
-(0
02+ 3-04-(0) + 2030+ 29D =g
6-El
p-L?
2.03+6-:04L+ —=0
2-El
-L
6-04 + P . -P
El
0 Konstante su:
0
Find(a1,02,a3,04) > L_2P al:=0 a2:=0
P L-P P
= ad = — od = —
6 2 6



Elasti¢na linija savijanja nosaca:

V(X) = al+ a2-Xx+ 0L3~X2 + a4-x3 +

24 -El
________________________________________________________ .
2
P-x"-(x-3-L
v(x) simplify — —% ........ v(x) (M)
P-x-(x- 2L
9 y(x) simplify » _—x&x=2b #(x) (rad)
dx 2
d2
—2v(x) simplify - P-(L-x) M(x) (kNm)
dx
d3
—3v(x) simplify --P L. V(x) (kN)
dx
Podaci
x:=0,0.1.8 L:=8m P:=10 kN EI::5.46~104 kNm2

Konacne funkcije uticaja u nosacu:

2
V(X) = _M l

6 El
(x) = Px(x—2L)‘l
*0) =~ 2 El



80

60

M(x) 40f

201

-9.99
0

—-9.9951

—10.0051

-10.01

&(L) = 0.00586

(kNm)
M(0) = 80
(kN)
-V(0) =10
V(L) =-10



Stap tipa - S - KONZOLA My
__________________________________ . k
\/ X
l o
2 3
V(X) = a1+ a2-Xx+ a3-X +ad-x +
24 -El
d_v(X) a2+ 30452 4 203X + px o e 0(x) (rad)
dx 6-El
d2 p-X
—V(X) > 2.a3+6-04x+— M(x) (kNm)
dx? 2-El
d3 p-X
—v(X) > 6c4+— V(x) (kN)
A’ El

Konturni uslovi:

v(0)=0 $(0)=0 M(L) = My V(L) =0
Given p=20
4
2 p-0
al+a2:0+ a3-07 + a4-(0) - =
24 -El
3
-(0
a2 + 3-04-(0)% + 2.03.0 + 2 © _y
6-El
p-L?
2:03+6-04-L + —— = M
2-El
-L
6-04 + oL 0
El
0 Konstante su:
0
Find(al1,02,a3,04) — | My al:=0 a2:=0
Mi
0 ald:= — a4:= 0



Elasti¢na linija savijanja nosaca:

V(X) = al+ a2-Xx+ 0L3~X2 + a4-x3 +

24 -El
v(x) simplfy » — L. v(x) (M)
d I
—v(x) simplify — My;x e ¢(x) (rad)
dx
d2
—2v(x) simplify - Mg, e M(x) (kNm)
dx
d3
—3v(x) simplify -0 L. V(x) (kN)
dx
_________________________________________________________ '
Podaci
x:=0,01.8  L=8m My == 10kNm El:=546.10" kNm®
_________________________________________________________ .

2
0 Mgi- X 4
V(X) = —
2 El
() = M x—
X) = X-—
ki El

V(x):=0



B L
4 v )3 _ 586
10
— 6'
X
157

—
=
Q
o

-

il
() / (0) =0
10_30 Al /

&(L) = 0.00147

0 2 4 6 8
X
10.01T
(kNm)
10.0051
M(x) 10
9.9957 M(0) = 10
9.99
0 2 4 6 8
X
-
(kN)
0.51
V(x -V(0)=0
Ll 0 2 4 6 8 ©
-0.51
V(L)=0




Stap tipa - PROSTAGREDA M

_______________________________ l k
\‘szw X
l O
2 3
V(X) = a1+ a2-Xx+ a3-X +ad-x +
24 -El
d_v(X) a2+ 30452 4 203X + px o e 0(x) (rad)
dx 6-El
d2 p-X
—V(X) > 2.a3+6-04x+— M(x) (kNm)
dx? 2-El
d3 p-X
—v(X) > 6c4+— V(x) (kN)
A’ El

Konturni uslovi:

v(©0)=0 M(0) =0 M(L) =M V(L) =0
Given p=20
2 3 po’
al+ a2-0+ a3-07 + a4-(0)” + =
24 -El
p-0°
203+ 6040+ — =0
2-El
p-L?
203+ 6-04L+ —=M
2-El
2 3 p-L4
al+o02-L+a3L" +a0d-L + =0
24 -El
0 Konstante su:
L-M
6 1-0 ,. LM
Find(a1,02,a3,04) > 0 al:= 2= ——6
M M
= a3:=0 a4 = —

(o]

—
(o]
[



Elasti¢na linija savijanja Stapa:

V(X) = al+ a2-x+ OLS~X2 + a4-x3 +

24 -El
________________________________________________________ .
. . M~x~(L2 - x2)
v(x) simplfy » ———+1—- L. v(x) (M)
6-L
2 2
M-\L™ - 3-x
d—v(x) simplify — —¥ ....... d(x) (rad)
dx 6-L
2
M-
—2v(x) simplify — e M(x) (kNm)
dx
3 M
—v(x) simplify - — L. V(x) (kN)
3 L
dx
Podaci
x:=0,0.1.8 L=8m M:= 10 kNm El = 546-10% kNm?

Konacne funkcije uticaja u Stapu:

P )

Vi) = 6L El
o(x) = wl2os) 1
- 6-L El
M(x) := &
MR
M 10



0.61 / | (mm)
—v(x)

—5 047 :
10 ‘
9 | v(4.6)
0.2t | 3 =-0.75
! 10
0 2 4 6 8
X
o 46 (rad)
0.41 : /
o(x) 0.2 | (0) = ~0.00024
” 3 /
-0 & (L) = 0.00049
-04 ‘

107
| / (kNm)
I / M(L) = 10

0 2 4 6 8
X
M(x) =V

1.252r1
(kN)

1.251T

V(x) 1.25 -V(0) = -1.25

1.24971

V(L) =1.25

1.248
0



Stap tipa - PROSTA GREDA - gisto savijanje

_______________________________ : )k
X
l O
2 3
V(X) = a1+ a2-Xx+ a3-X +ad-x +
24 -El
X, d
9 V(%) > 02+ 3-adxP + 2.a3x+ 25 00 (rad)
dx 6-El
d2 p-X
—2v(x) —2.a3+6-04X+— M(x) (kNm)
dx 2-El
d3 p-X
_3v(x) > 64+ — e V(X) (kN)
dx El
Konturni uslovi:
v(0) =0 M(0) = M M(L) = -My; v(L)=0
Given p=0
2 3 p-O4
al+a2:0+a3-07 + a4-(0)” + =
24 -El
p-O2
2:a3+ 6-04-0 + — = -My,
2-El
p-L2
2:a3+ 6-04-L + —— =My
2-El
2 3 p~L4
al+o02-L+a3-L" +04-L” + =0
24 -El
0
Konstante su:
L-My LMy
3 6 o - L-Mj L-M
Find(a1,02,0a3,04) - M b= e T T
2
Mik Mik + My
Mlk + Mkl o3 = —— o4 = —
- 2 6-L




Elasti¢na linija savijanja nosaca:

X
V(X) = al+ a2-x+ OLS~X2 + a4-x3 + P
24 -El

v(x) simplify — — . v(x) (M)

d—v(x) simplify — L-

2 2
+

—-— “Myex 0 (rad)
dx 6 6-L
d2 Mlkx + Mklx
—2v(x) simplify — f -My e M(x) (kNm)
dx
3 M + My
ik ki
d—v(x) simplify » — L. V(x) (KN)
dx3 L

Konacne funkcije uticaja nosaca:

x-(L - x)-(L«Mki — 2:L-Mj + Myp-x + Mki'x) 1

V(X) = .
) 6-L El
2 2
X) = J—_— - — |+ — M., -x|-—
3 6 6L k7 gl
Mik-X+ Mklx
M(x) = ————— ~ M
Mik + My
M(x) =



-1.5"

-9.99

—-9.9951

M(x) - 10

—10.005

-10.01

V(x)

(rad)

$(0) = 0.00073

&(L) = —0.00073

(kNm)
M(L) = 10
(kN)
~V(0)=0
V(L) =0



Stap tipa - PROSTAGREDA

v(X) = al+a2-x+ OL3-X2 + o¢4~x3 +

24 -El

3
2 p-X
—V(X) > 02+ 3-04-X +2-a3:X+ ——
dx

6-El
2
d2 p-X
—=V(X) > 2.a3 + 6-04: X+ ——
dx? 2-El
d3

p-X
——V(X) > 6-04 + —
3
dx

Konturni uslovi leve polovine nosaca:

p=0

4
0
ol +a2:0 + 03-0% + 0d-(0)° + 2

24 -El
p-0°
2.03+6-04-0+ — =0
L
P 2 P
604 + — = —
El 2
L 3
L 2 L P 2
a2+ 3-04|—| +203—+ =0
2 2 6-El
0 Konstante su:
L2.p
Find(al,02,03,0d) | 1© al=0
0
i a3:=0
12

............. ®(x) (rad)
.......... M(x) (kNm)
.............. V(x) (kN)
P/2 ‘ P/2
k

| P' o uRk
Aok
y
2P
2= ——
16
P
od = —



Elasti¢na linija savijanja leve polovine nosaca:

VL(X) = ol + a2-x + OLS-XZ + o¢4~x3 +
24 -El

o pxl(32iasd)
v (X) simplify » —W———— e v(x) (M)
48
2 2
ALT - 4-x
d—vL(x) simplify — Q - ®(x) (rad)
dx 16
2
P.
d—2v|_(x) simplify — e M(x) (kNm)
dx 2
N . P
—3VL(X) simplify »— L. V(x) (kN)
dx 2
________________________________________________________ '
Podaci
x:=0,0.1.4 L:=8m P :=10 kN El:= 5.46-104 kNm2

Konacne funkcije uticaja leve polovini nosaca:

px(312- 252 1

L= 48 El
p(12-443) 1
wE T E
P-x
ML () =



—-vi(x)

_ 2-
X
0 2 0 6 g (rad)
~0.2f
- X
o) 0.4t ¢ (0) = 0.00073
102
— —o06f L
_/ ¢LH =0
—08"
X
0 2 4 6 8
(kNm)
— 5—-
M (x)- 101
L
I M, | =|=-20
8
~ 20"
X
- 4.
994 2 4 6 8 (kN)
— 4.998f
— 4.998
VL) -5 -V (0)=5
~5.002
- 5.0041 L
[ VL(_j s
~ 5.006 2




Konturni uslovi desne polovine nosaca: ' pP/2 ‘ P/2

o K
v[E]=2 ¢ Ll v(L)=0 M(L) =0 C= -
2) 2 2 ! .

y
Given R= 0
L
P2 p
604+ —=—
El 2 9»
A -
L)? P12
a2+ 304 —| +2a3—+ =0
2 6-El
2 p-L* | P ' ([ u Ry
al+oa2-L+a3Ll” +o04- (L) + = == = po
24 El Rit o
.|_2
2.03+6-0d4L+ 2 =0 y
Konstante su: L3~P 3-L2-P L.p P
ol = —— o2 = o3 = —— od = —
A 48 16 A 4 12

Elasti¢na linija desne polovine nosaca:

vp(X) == a1+ a2-x+ 0L3-x2 + a4~x3 +

24 -El
Konacne funkcije uticaja desne polovine nosaca:
" PL-x 2= 8Lxs 45@) 1 Vg0 =)
v (X) = — X) == ——
Lk 48 El D 2
on(X) P(L-2-x)-(3-L-2-x) 1 Vr(x) P
X) = —_— X) = —
D 16 El D 2
Funkcije uticaja u nosaca:
v(x):= Jv (x) if x<— M(x):= M (x) if x<—
L L
vp(x) if —<x<L Mp(x) if —<x<L
2 2
. L
O(x) = | (x) if x<— M(x) = |V (x) if 0<x< >
L L
op(x) if E <x<L Vp(x) if E <x<L




440

Mp(x)- 10}

-20-

5.008f
5.004f
5.002f
Vp(x) 5+
T 4.998f
4.996f

4.994
0

x=4,41.8

¢p(L) = -0.00073




DIJAGRAMI PRESECNIH UTICAJA U NOSACU x:=0,0.1.8

—v(x)

T 40 (rad)
0.5t —
) $(0) = 0.00073
T 0 2 4 6 8
05— (L) = ~0.00073
_ 1
X
2 4 6 8
0 (kNm)
— 5-
M(x) - 10r ml S o0
2
— 15
- 20"
X
o
4
o
V
S 2 4 6 8
— 2--
-4 V(L) =5




