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IIpumep

3a HOcay IpuKa3aH Ha CKulM ca ontepehewuma (1,2,3,4) ogpenuTu eKCTpEMHE
BPEIHOCTH MOMEHTa CaBUjama y MIPEeceKy (s).

100 kN F’=1AD
1) 7 N

A g =
20 kN/m'
Oiiiin 2) A B
10KN/m' 5 KN/m' 3 - 7 |
[f 11l IR 3)
75,75 50 |50
2y
4)
1. 100 kN
maxMs; = P-Z(s,u) =100 - 2.1 = 210.00kNm i M
minM; = 0 °
2.1
2.
Ycnos us xora cnenu, maxM; je:
Z(s,u1) = Z(s,uy), OBHOCHO: minM; = 0
Ha ocHoBy TanecoBe TeopeMe (CIUYHOCTH TPOYTJIOBA), UMaMo:
x-x! .
Z(s,w) ] 21 20 kN/m
» =T ?-x, OMHOCHO T M.
x- ! B 2.1
Z(s,up) I 2.1 Z
p— = — 7 — S,u:
7—x Xk 7 (7= =)
2.1 2.1
5= (7 —x)
x =21m
2.1
Z(s,ul):?-z.lzl.éﬂ 147 %1.47
271 0.9 2.1
Z(s,u2) = - (7-21) =147 =
maxMs =p-F =

_ 0. [<1.47;2.1> .09+ (1.47;2.1) '2‘1} _

=20 (1.607 4 3.749) =
= 20-5.355 = 107.10kNm



3.

IMomoxkaj 1: 0<x <15  (p1- 1eBo, py - BECHO)

Y P - Z(S/uml) =Y P Z(s,umz) X 1.5} 1.5 | 2.0 | 5- X
21 10 KN/m' 5 kN/m'
p1: (s,un):?'xl 11 1 1]
2.1 |
(S,Mlz) = — (x1 + 1.5) :
3 Z su
: ZS.U22
_ 2.1
pZ . (S,HQ]) - 7 ' (7 - xl) Z s,u 21 Zs,u;1
2.1
Z(S,lez) = 7 : (5 - xl)
2.1 2.1 2.1 2.1
7-x14+105—-15-xy=7-x+105+75—-15-x
0#£75
IMonoxkaj 2: 15 <x <3 (p1- 1eBO U [ECHO, py - [ECHO)
LoPm ZLispu) = LPm Zisun)
2.1
p1 Z(s,un) — ? X } X2 ! 15} 1.5 ! 2.0 ! 5-x2
2.1 , '
Z =" . (85— 1x 10 kN/m 5 kN/m
(512) 7 ( ) 11 (1 1]
pz : Z(S,le) = ? ' (7 - xZ) ‘ stuu
2.1 1 Zsun
Z(S,uzz) = 7 : (5 - xz) ZS’U” 21 ZS,LIu
2.1 2.1 2.1 2.1
10-?-x2+5-7-(7—x2) _10-7-(8.5—x2)+5-7.(5—xz)
7-x0+105—-15-%0=255—-3-x+75—-15-x
10-x, =225
xp = 2.25
maxMs :me -F, =
1.575+21 1875+ 2.1 1.425 + 0.825
:10-( ; 2+ )-o.75+5-<‘;>.2:

=28.69 4+ 11.25 = 39.94kNm



IMonoxkaj 3:

Z pm ) Z(S/uml) = Z pm ’ Z(SrumZ)

3<x <10

(p1, p2 - Ha mecHo)

| X3 | 1.5} 1.5} 2.0 | }5-x3
‘ 2.1
pri Zu = - (10-x3) 10KN/m' 5 kN/m'
2.1 P11
2.1 ! Zsun
pz : Z(Sru21) = 7 ) (7 o x3) ‘ Zs,u‘z
2.1 2.1 Zsu
(S,Mzz) = 7 ' (5 - x3)
2.1 2.1 2.1 2.1
10 = x5 +5- - (7—x3) =10- - (85— 13) +5- 5~ (5— x3)
405 + 33
4.
R_RE
. l Xs P=75 P:=75 Ps=75 P4=75
Ycnos je: D
R
xS
R=) Pn= -2l
=75+4+75+50+ 50 = 250kN
R 250 kN
=T o5
I 10 > m’
Ionoxkaj 1: MeponaBHa cuna je Py ¢75i75 50| 50
RE 0 R !
— =—-=0< — ;
xg 3 l | 1.8
R 75+ 50 + 50 kN R :
= +77+ :ZSWZT ! 1.20'9
o 2.1
minMg =0
maxMs =21-75+1.8-75+1.2-50+0.9-50 =
= 397.50kNm
IMonoxkaj 2: MepomaBHa cuila je P,
! boA )8 5 i75i75 i50¢50
RE 7
RE_75_,kN _R |
X 3 m’ [ :
RP R :
7,:50+50:14.29k—1\,]<— |
x! 7 m 14 15 12
minMs = 0 2.1 .

maxMs =1.4-75+21-75+1.2-50 =

= 397.50kNm



IMTonoxkaj 3: MepopaBHa cuna je P;

L
RE_125 41,66kN > 25 = ? He MOzKe OUTH MepoMaBaH I0j10kaj onTepehema.!.

X 3 m'

Mehynomnoxaj 1-2: (jeqHa mpoba)

minMs = 0
maxMgs =1.75-754+1.95-75+4+1.35-50 4+ 1.05- 50 =
= 397.50kNm

OyHKUM]je yTULlajHEe JIMHU]E JIeBO U AECHO Y ONHOCY Ha II0CMaTpaHu Ipecek "s"

Zgq(x) = 0.7x Zgo(x) = (-0.3x + 2.1) + 0.9 Zy(x):= |Zg(x) if 0<3

Zgp(x) if 3<x<10

T 0 T
25 55| 65
| o —
1 | 1 | | /
- | - | /
s1 | s2 ] : :
-2 RN -2 —
_ 3 L _ 3 L L
0 1 2 3 3 4 5 6 7 8 9 10
X X
0 :
35 55
| | /
1 | | —
-2 -
s L 1
_ 3 L L
0 1 2 3 4 5 6 7 8 9 10
X
Z5(0)=0 Z(25)=1.75 Z(3) =21 Z4(3.5)=1.95

Z(5.5) = 1.35 Z,(6.5) = 1.05 Z4(10.0)= 0



IIpumep

3a HOCay MpWKa3aH HA CKULH YCJIe[ JaTOT TOKPETHOT CHCTEMa BEe3aHWX KOHIIEH-
TPUCAHUX CHUJIa ONPEOUTH A¥jarpaM eKCTPEMHUX BPEOHOCTHA MOMEHAaTa CaBHUjamba.

P1¢? Flzle P3s17 P4sl?

+1.0+ 20 +1.0+

P1¢7 chb sz P4¢
4%; 1.7{% 23 #

07 1.3

4+ 1.7 (jﬁ 2.3 %’7

a

Prva nulta tacka parabole sa leve strane u odnosu na maxMm

L-a1 10-17
2

=415

Druga nulta tacka parabole sa desne strane u odnosu na maxMm

2
L-a4 PieL  [M10-17
2 R

NBV::P1+P2+P3+P4

R =250

P21+ P3-3+Pg-4
SR = -
er=17

DuZine segmenata na kojima su
odredene sile merodavne:

Pm
)\m=?|_
75
A= —10=3
250
75
Xpi= — 10 =3
250
50
Agi= — 10 = 2
250
50
A= —-10=2
250



Mm_levo := 0 am:=17 L:=10 R := 250 x:=0,0.1.10
M MW
R({L-am 2
maxM_m := I T‘ — Mm_levo maxM_m = 430.563
(10 - 1.7) - x1
Alx1) = T-250 M1(x1) == A(x1)-x1 M1(x1) = —x1-(25-x1 — 207.5)
d 207.5
—M1(x1) > 20x1 := —— x1 =415
dx1 50
M1(0) =0 _+ 415 +_
M1(3) = 397.5
P, P Ps P4
M1(x1) = 430.563 ﬂy\ 517 dy
| 1.7 }
=415+ [4. 15 - f
i 250 /415
! o
/
Xm1 =8.3
l/f
y 250 (10 1.7 7 |
max .= — _
0 |\ T o 397 5
Mmax = 430.563
Mmax = 430.563
6005 3
5001
4001
3001
2001
M) 0
d eo°®® ae=
—-M1(x) 1 2 Leee3° 4 5 6
dx ~ 1007
TTTTT O _ooopectt \
— 300t ~— /
— 400t —
- 5001

- 600~




Segment Il (merodavna je sila P2, 3<x2<6)

(10 - 0.7) - x2
Ax2) = ——— 250

M2(x2) := A(x2)-x2 — 751

M2(x2) — —x2-(25-x2 — 232.5) — 75

d # 465 +H
——M2(x2) - 232.5 — 50-x2
dx2 R
I:)1 P2 P3 P4
2325 ‘i’ ﬂl / ‘1’ di
X2 = ——
50 |0.7|
X2 = 4.65 44} 4.65 +¥
M2(3) = 397.5 M2(3) = 397 5
3\_\ |0 M2(6) = 420

M2(4.65) = 465.563
M2(6) = 420 M2(4 65) = 465 563

6007 5 ;

5007

4007

3001 .

2007 eeeenetT
M2 4gof

- N -
—-M2(x) 10 \1 2 3ee=""4 5 6 7 8 9 10

T4 ¢ it i e .~ s S S :::::::—:g%g




Segment lll (merodavna je sila P3, 6<x3<8)

(10 + 1.3) - x3
AfX3) = 250

M3(x3) := A(x3)-x3 — (75-3 + 75-2)

9 M3(x3) - 282.5 - 50.x3

dx3

M3(x3) — —x3-(25-x3 — 282.5) — 375

‘+ 5.65 +R

282.5 R
X3 = —— x3 = 5.65
Pz
fv g

50 P1‘$
M3(5.65) = 423.063 13 I
—4 . -

| 5.65 %
M3(6) = 420 §
M3(8) = 285
M3(8) = 285
S M3(6) = 420
M3(5.65) = 423.063
6007 ; b
500
400
300
2007
MO o0t \ )
CI VTP I 1N\ 3 g% B 7 8 Vm
dx - 100 Lesec®”’
""" ~2000 L LaeesttT /
T S e e NG e =285
—400F - - T {{ ,,,,,, - _ 420
— 500
— 600"



Segment IV (merodavna je sila P4, 8<x4<10)

(10 + 2.3) — x4
Afx4) = 250

M4 (x4) := A(x4)-x4 — (75-4 + 75-3 + 50-1)

M4 (x4) — —x4-(25-x4 — 307.5) — 575

9 M4(x4) — 307.5 - 50-x4

dx4 _+ 6.15 +_

307.5
x4 = —— x4 = 6.15 P4
Ly
M4(6.15) = 370.563 23 |

50 &7
1 6.15 %F
M4 (8) = 285

13 - M4(8) = 285

P2

M4(10) = 1.137 x 10~
M4 (6.15) = 370.563

600y
5001
4001

3007

2007 Lee=®
— M4(x) 100+ ........-
— \ ....

d e ®
S M4(x) 1 2\3 4 ..ee5""" 6 7 8 9 10
dx ~ 100 -

eccece _ 200t .........000\ /
it ——————s—s = s — e g — — — --=285

—300p=°""" -
_ 400t
— 500t
— 600

"o




Kumulativni dijagrami ekstremnih momenata savijanja

6007

5007
----- 400
—"" 300
—-=="" 200]
..... 100

— M2(a)- 100

— M3(6)" 2001

— 300
- M4(8)

®® -400
— 500} [
— 600" |

465.563

X,X,X,X,3,a,6,8

Posle odsecanja vrednost iznad "x-ose" nalazimo potrebne krive za konstrukciju anvelope.

1} 1 % 2%\ 3 4 41655 6 7 8, 9 /10
_ “‘ \ \ \ =i
..... . ' \

~ M3(x)- 15

- M4(x)- 20

— M4(8). 40
o0

————————————————— ~—— - -465563
- 50 |

45

X,X,X,X,3,a,6,8



Konstruisanje anvelopa ekstremnih momenat savijanja

~100 \
- M(x) —200 :
~ M2(a) \ i ,/

®® 300 \\

- 400 \ //
,,,,,,,,,,,,,,,,*Zﬂ,, - = 465563]
- 500 ‘
0 1 2 3 4 5 6 7 8 9 10
X,a
M1(3) = 397.5 M2(4.65) = 465.563 M3(6) = 420 M4(8) = 285
A% 5.35 4.65 4
3.65 10/ 20 |10] 235 |
4 piop 20 yiop 2 |
1 5.0 1 5.0 I\
T T T
R

(1]
=—

b4 °

M4(8) = 285

~ | ~
M1(3) = 397.5 M3(6) = 420

M2(4.65) = 465.563




