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YcioBu PaBHOTeXKe IIITalla - CHJIe Yy IIpeCelliuMa

3aMeHa pacnoae/beHor ontepehema eKBHBaJIGHTHUM CHIaMa

CpenoHn MHTEH3UTET KOHTUHYanHor ontepehemsa:

_4Q im 20 _4Q

Isr = 4 Al}lcr_r}oqsr - Alx—>0 Ax dx 1
1) Q MoepwmnHa gujarpama ontepehemna:
AQ aqQ
g dQ=q(© - d 0= [do=[qe-ds
3 0 0
0 J : * _ TMNpumeHom BapuroHoBe Teopeme 3a Tauky O:
X Ax ! !
o} o3 o v . — . —_— . .
el QfQ—Ode f—ofé a(©) - dé
s ¢ 5 dg y lMonoxaj pesynTtaHTe je:
! l ; o _hEa©-d e q) -d
Y o Jya(®) - d

Tako cM0 cafia 3aMeHUTIU paclofebeHo onTepeheme KOHIEHTPUCAHOM CHIOM Q
ca HhEHHUM II0JI0XKAajeM ¢ Y OOHOCY Ha JIeBH Kpaj IITamna 3a ycioBe paBHoTexe. OBO ce
He pajJM Kafa ce Tpaxu fedpopmalidja mrana.!.

IIpumepu:

» ExBUBaJeHIMje paBHOMEPHO jeJHOIMKOT Paclofe/beHor onTepehema y paBHHU.

| OnTepehere 3a4aTo Mo KOCoj paBHU

p
p - cosa p-cos?a P cosa-sina
e
@ @ P
l-cosa p - cosa

p - cosa )
p-cosa-sina ./



» ExBUBaJeHIMja IMHEApHO MOfleJbeHOT onTepehema

2

2
YB'l_Q‘§l=O 4 YB

\ q(X)=%-x
B «x :
0= [t -ax
1/3 Yp °
T 1
° Q=ECIO'X
1 1
=3 0! Q() =5 q(@) - x
1
g 00 =522

* KonBeHIIHja 3a CMepOBe cuila (jegHa of MOTyhux) - HOTOBOP

M

4

X

CIIOJba

YHYTpa

Ya=al/6 213

1/3 iYB =ql/3

! T(x) =Y, —Q(x)

1 1q ,
T(X) = g(]l —ETX

o [ 1=

1
M@x) =Yax — Q) 5 x

M(x)

La.




Ycnosu paBHOTEXE erieMeHTa J'II/IHVIjCKOl' HOCa4a y paBHU

Yy

Py
~——"]
X A A Px B X

N AT
A X dx

o o

[eo AB je y paBHOTEXM p,dx

‘y

Kapga je camo jemaH feo IITamna y paBHOTEXH, OHMA je Y PaBHOTEXU U OUIIO KOju
[pYyTH feo mTana. 300r Tora y3uMaMo caMo jeflaH BberoB Mali feo NyKUHE dx.

TejnopoB pep 3a cure y npeceky: |

1 dN(x)

N(x+dx)=Nx)+—- cdx + -
1 dx
1 dT,(x)
Ty(x+dx)=Ty(x)+ﬂ- c}l]x cdx + -
1 dM,(x)
M,(x +dx) = M,(x) + T dx ~dx +



YcrnoBu paBHoTEXE pydx
enemeHTa P- P, y

M (x)

JIy(x + dx)

- ' dN (x) dN(x)
ZX_O' —N(@) + pedx + N() + — —dx =0 - — =P
s dTy(x) dTy(X)
ZY_O' T, (x) — pydx — Ty (x) — dx dx =0 - de Y

dxc2 am
z M;l =0: _Mz(x) — Ty(x)dx + mzdx + py% + Mz(x) + dzx(x) =
dM,(x)

—ax Ty (x) —m,

Tako cmo pomu [0 oudepeHInjaTHUX jeqHaYrHA YCI0Ba PaBHOTeXKe IIPaBOT IIITa-
11a y PaBHU 110 TEOPHjU IIPBOT Pefia - TMHeapHa Teopuja.



/e
o | b e
\/b—\f'a—\— &'P“& c\'3<="® =/ Ry | ' A e

ot e G fns ) &w—nv o [P

\[= \/irc ad yﬁﬁd‘s{ :.—_—,--\]ikt A Sl:%(dx

C

gl B S | ‘ :
M‘M‘U ~rie ch..\{ N+ Vi @ic—xﬂ + g \w«QY«;—ﬂc\T ( X




S\“ifa’h v eoctaii d\\;SaC\xam S\ Yar RESND
RS PT@\\@&\@ CETe W AeSthnatna e




PRA T ey M m e

‘<"— ' AR
T=oe= (n:k‘ﬁ-)dx - OG- QQX-’:- &-) o=
.~ 0 ’2
e Wiy
Me- 108 % — k) (e~ «Q\%-*g( e
0

*lquf O - QQXQK + ":%5._ ;-xq“f" )




Cune Y nmpecenmruMa IMPOU3BO/bHOI IIPABOI’ INITAIld Y PaBHH

Sile u preseku "c”
N=N +S,

M, —M.
T — TO + ki ik

ik

M:M0+Mik'§;+Mki‘§c

Sile u preseku "c" od spoljasnjeg opterecenja Sile na krajevima Stapa od spoljasnjeg opterecenja

N, = Hico — cos aj p.dy —sin aj p,dx

Hio = —Hio = R
2

T, =Vio —cosa‘[pydx+sin a_[pxdy B B > B
’C f . Vik,o:Ryf;? Viio=-Ry-ég
MO :Vik,o 'fclr'k +Ipx(yc _y)dy_J.py(Xc —X)dX

Sracunati i nacrtati dijagrame presecnih sila za Stap sa opterec¢enjem.

X, =M, =-36 kNm
X, = M,, = —100kNm
X, = % Hi+Hi)=S, =50kN




N, = p-cosa.[dy—p-sinajdx =p-(cosa-y, —sina~xc):p~xc(

sina
=p-x,|cosa
cosa

py=p=20kN/m

—sinaj:O

=20kN/m

“Px=p

Rx :px'ly

EXZO

c

T, =R/&, —p-cosafdx—p-sina_[dy:ﬁyf,;—p-(cosa~xc+sina-yc):

:Ryg,;?_p'xc(
:Eygf'?_p'xc

o ) c c o ) 2
Moy =o€ €~ P[ (v~ y)dy = pf (x, = x)x = Rygs - £, —p(”

=p-ly-

1

2

1
Soly—p 'E(fclik)z =

5 ¢ sina
=R,{,—p-Xx,|cosa+
cosa

p'lii

2

cosa+ﬁsina
XC
1 1 p-l
= ~I. —_— . I = ’k-
cosq Pk TP Selu 2

(e, -¢2)=640-(¢. - €2)

TIkN]

M[kNm]

sin aj

(1-2-¢,)=80(1-2-¢,)

2

X
+2C | =
2 ]

R, =p, I,
=  Hiko=- Hko=0
Ry =p-l, =160kN; ¢.=¢.=0.5
Viko=80kN Vki,o =-80kN

cosaﬁ—sin aJ =
X

N = 50kN
T=80(1-2-€)+ w): 80(1-2-¢)-8
M=640-(& —€2)+(-36)-€+(-100)¢
& | N(kN) | To(kN) | T(kN) | Mo(kNm) [ M(kNm)
0 50 80 72 0 -36
0.125 50 60 52 70 26
0.25 50 40 32 120 68
0.375 50 20 12 150 90
0.5 50 0 -8 160 92
0.625 50 -20 -28 150 74
0.75 50 -40 -48 120 36
0.875 50 -60 -68 70 -22
1 50 -80 -88 0 -100
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IIpumepn:

* KoHCTpyucame OujarpaMa IIpeCce4YHUX CHUJla IIPaBOTr LITalla KOju UMa [03HaTe
BPEIHOCTH KOHIIEHTPUCAHUX MOMEHTE Ha KpajeBuMa Iutamna My u Mp.

KoHcTpykuuja napabone — aujarpama MoMmeHaTa

q
A B
o l o}
M,
(My+Mp)/2
|12
f E_
'lz MB
f= 3 —

* Hekonuko Mofmena pacnoperbeHor onTepehema Koje Hajuemthe cpehemo y nmure-
paTypu IIpu 4YeMy eKBHBAJIEHI]y-3aMeHY APYTUM CTAaTHYKK €KBUBAJIEHTHUM OII-
TepehemrMa pefoBHO CIIPOBOAMMO Y IpOPaYyHUMa Ca jeflHaYMHaMa yCJioBa paB-
HOTeXKe IIITala WiIK Hocaya. MHave, y IPpUPOAY UMaMO pa3/InuuTa fIejCTBa, TaKo
Ia BbUX Ha ofpeheHr HaYMH MOOENUpPaMoO y Hallla CTaTU4Ka onTepehema.

PaBHOMeEpHO pacnogerbeHo TpoyraoHo — nMHeapHo
ontepehewe pacnogerbeHo ontepehemwe
q = const.
JHHLHHHHﬁ

TpanesacTo — nMHeapHo
pacnogerbeHo onTtepeherse

OnTepehere oa Boge —
XUOPOCTaTUYKU NpUTUCAK

] /// qZ ------ (— .
q1 ‘ — T | .)
|y \ p
. *‘A = P 7 _
B s
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MeToma nekoMno3unuje

3a maTy HOcay ca onTepehemeM IMpeMa CKUIM CPadyHATH peakiiyje y OCIOHIMMa
U CHJIe y TIpeceluMa JeTMMUYHOM M TOTAQIHOM [IeKOMITIO3UIIUjOM.

G B q C
A
AHHLHHHIH_A

l l 2l

—E
ue A X Xcillll?llllqllllic
e o =
YJ YG'
| l ] ! l | 2l !

:ZX=0: X,+X;—H=0 - X,=H=ql

1
2:IV=0: Y4Y=0 - Y,=ql/2
3: IMy=0: H-h+Y;-1=0 > Y;=—H -h/l=—ql/2
Teno2:| 4: 5X=0: —X;=0 — Xz=0
5:5Y =0 —Yg+Yg+Y.—3ql =0 - Yp=3ql/2
6: IMp = 0: Y- 2l+Ys-l+ql-1/2—-2ql-1=0 — Y =ql
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* DeTMMHYHA [eKOMIIO3UIIFja

1/,"0 H":.-gl 3q£
{ N 1/2
iy | C
:! — M;:# 4——" :I__l::L__l l_l_‘
\ Xa 'A G/ B' '
e S N L 21 | ¥

1: 2X=0: X,—H=0 - X,=H=ql

2: 2Y=0: Y3+Yp+Yc—3ql =0 - Y.=ql

3: ZMp=0: =Y, 2l+Y,-20+H-1/2-3ql-l/2=0- Yz =3ql/2
4: IM=0: H-1/2-Y,-1=0 - Y,=ql/2

‘ YHyTpawe peakuuje X n Y; cnege u3 ycnoea pasHoTexe gena A-G. ‘

[Ipema ToMe, 3amaza ce fja feTUMUYHa NeKOMIIO3UI1ja UMa pelllekhe Hell03HaTH Y
HOCA4y ca MamuM OpOjuM jefHAYMHA Off TOTAIHE NEeKOMIIO3UIIH]e.

* KoHCTpyHcame ayjarpaMa IIpecevyHux Cuia y Hocauy.

o : e — 3ql L D
H H=ql 1/2
2 i 46 . 9.
N/ EEE— == S EaE D
Xa=1ql AA G B Y
Y, = ql/2 l l Yp = 3ql/221 Y, = ql ®
ql?/2
H f ™ T 1 @ [kNm]
— 2
fl_ql /8 —TquZ/z
ql
-] q
I SR W - of (1) N
i ©) i ql | ©

ql/2

Hpenna}Ke Ce 'y Be3u oﬁpabeHe TeMe IIorjaenaTu:
* Dr. Clayton Pettit : Engineering Statics | Theory | Shear and Bending Moment Diagrams (Relationships Method).

* Dr. Clayton Pettit : Engineering Statics | Theory | Shear and Bending Moment Diagrams (Cutting Method).

* Dr. Clayton Pettit : Engineering Statics | Theory | Internal Forces in Beams.
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Komenrap:
CBu npukasaHu u3paheHu 3apmainy pykoM (hUpUIMYHUM MM JIaTUHAYHUM MIHCMOM,
MjeKaBCKUM UM eKaBCKUM HapjeyjeM) I1UCaHu Ha 0CTapesIoM Ianupy "moxKyTeIuM JIu-
CTOBMMa'"He JaTupajy u3 Tpeher Beka m.H.e., Hero u3 1991. ropune.!. (UMM, 2024.)



