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HymMepHYKH MOCTynmakK

N Am iy T P Tm+1 = Tm = P
(o) o (o} o [o} (e} o m
Iio 3)1 Pn;_1 Iim Pnt1 Ppq in My, T I y My = Myp_q + T Ay
m m 1 n
| = =k b j A=- ) Ppx'p,
1=0 1 m—1 m m+1 n-1 ”7’1 dm—l m l;o
A l B Am Tm+1 i
Y ? ° B= ) Py—4
m=0
JIuneapHa pacnojesna ontepehema
7 Lnse 7
0 1 m-1 m m+1 n-—1 n
’11 Am ‘lm+1 An
O o] o o o o
A
Po =7 (2po+ p1)
A
Pm:g(lﬂm71+4pm+]9m+1),m=1,2,...,71—1 (].)
A
P, = 3 (Pn—1+2pn)

JIHHeapHa CKOKOBHTa pacmoaeiia onTepehe}La

0 1 m-=1 m

m+1l n-1 n

A

A A A
+1
o o o] m o UL o o] (L

o




Py = % <2P0 + Pll)
Py = %’1 <pﬁ1,1 +2pﬁn> + % <2pﬁ1 + pﬁnH) ,m=1,2,.,n—1 (2)
A

=2 ()

IMapaGonuuyHa pacnoaena ontepehema

1
1 (p _P0+P2) 7 (Pm - ) 1 Pnoz + Pn
) (e 1 (gt

’Po Pm; Pn’ m=12, ..n—1
JlnHeapHa pacnogena ontepehera ° L °
A A 121 Do + D2
Py = £(2po +p1) +cTpena Po=2Q@potp)+5 345 (P1 - T)
A A 2 1 Pm—1t Pm+1
bn = g(pm—l + 4Pm + Pms1) + cTpena Bn = g(pm—l + 4P + Dms1) + 3 A 2 (pm - mfm)
A A 121 Pnz+D
Py =2 (Pn-1+ 2pn) +cTpena B=g@nat2p)+5 345 (Pn—1 - %)
m& Lot [
0 1 m-1 m m+1 n-1 n
/11 /1m }Lm+1 /1n
(o} (e} (e} (e} (e} o

A
P() = ﬂ (7}70 + 6P1 - PZ)
A
Pm:E(pmfl‘i_lopm—i_perl)/m:112/---/n_1 (3)

A
Pn — ﬂ (_pan + 6pn—1 + 7Pn>

IIpumepu
3a cBe HOcaye ca JaTuM OHTepeheI-BI/IMa IIPUKa3dHU Ha CKHUIIaMa HOTpe6HO je Cpa-

YyHATH peakliyje OCJIOHAlla ¥ IpecedHe CHUJie HyMepUUKUM IIOCTYIKOM fenlehu Hocay
y meceTHHaMa pacIoHa.



Primer

0 08 16 24 32 48 56 64 72 8

kN
p() P2 p1=2 — M:=0 kNm
m
P1 kN
=4 —
a b 3 P2
AN e —
........ L X
L
L:=8 m A= — X=0.8
e 10
________________________________________________________ '
Funkcija optereéenja: p(§):=a-t+b
Given
1... g0+b=2 Konstante su: a:= % b:=2
2.. a8+b=4 p(¢)=a-€+b
1 N 3
- p(€) simplify —» — + 2
Find(a,b) — | 4 4
2
RAE) = £ + 2
4
T T T T L T T T | p(O) =2
3r ! 7] p(0.8) = 2.2
p(g) 2~ - il 2 p(1.6) =24
1k 3 - p(2.4)=26
0 | | | | I | | | | p(3.2) =2.8
4
3



p(4.8) = 3.2
R= 3

Po: 3-(2-|Oo +p1)
6
Y

Pq: E-(po+ 4pq + pz)
A

Pa: E~(p1 +4py + ps)
Y

P3: E-(pz +4p3 + py)
A

Py = <(P3 -+ 4pa + ps)
X

Ps : E-(p4 +4ps5 + pg)
A

Pe : E-(P5 +4pg + p7)
A

P7i= < (Pe+4p7 + pg)

p(5.6) = 3.4

2.2
24
2.6
2.8

3.2
3.4
3.6
3.8

p(6.4) = 3.6

Pg = 0.827

Pq=176

Py =1.92

P3 =2.08

Py =224

P5=24

Pg = 2.56

P7 =272

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

p(7.2) =38

0.9
0.8
0.7
0.6
¢d:=1| 0.5
0.4
0.3
0.2
0.1

Pg:= =-(p7 + 4pg + po)

o>

Pg =

o>

-(pe +4pg + p10)

N
P10:= E~(2-p10 + po)

Pg =2.88

Pg = 3.04

P10=1.573



Reakcije oslonaca:

1. od opterecenja:

BPZ

Il
[
’?
3
A
2

2. od koncentrisanog momenta:

Ap = 10.667 kN

Bp = 13.333 kN

-M
AM . T AM =0 kN
M
BM = T BM = 0 kN
Reakcije su: A= Ap + Ay A =10.667 kN
B:=Bp + By B =13.333 kN
Presecne sile: Tm=Tm-1 — Pm-1 Jo=A
m  An  m Pm By &im Préim T,, Tmdm MM My
0 08 0 2 0,827 1 0,827 10,667 0 0
1 0,8 0,1 2,2 1,76 0,9 1,584 9,840 7,872 7,872
2 08 02 24 1,92 0,8 1,536 8,080 6,464 14,336
3 08 03 2,6 2,08 0,7 1,456 6,160 4,928 19,264
4 08 04 2,8 2,24 0,6 1,344 4,080 3,264 22,528
5 08 05 3 24 0,5 1,200 1,840 1,472 24,000
6 08 06 3,2 2,56 0,4 1,024  -0,560 -0,448 23,552
7 08 07 34 2,72 0,3 0,816  -3,120 -2,496 21,056
8 08 08 3,6 2,88 0,2 0,576  -5,840 -4,672 16,384
9 08 09 3,8 3,04 0,1 0,304 -8,720 -6,976 9,408
10 0,8 1 4 1,573 0 0 -11,760 -9,408 0,000
Z B, = 24 Ap= 10,667  -13,333 =B



Ekvivalentno staticko optere¢enje sa reakcijama i dijagramima presecnih sila

Linear &nalysis
Code : Eurccode
Case :5T1
E[W) :1,51E-13
E(P] :1,51E-13
E{Eg) : 1,06E-13
Comp. :

_-3 N4

Linear Analysis
Code : Eurocode
Case :5T1
E(W) :1,51E12
E(P}) :1,51E-13
E(Eg) :1,06E-13
Comp. : Vz [kN]

-13.333

760

13.333

A 211

“tg.720

1,840

-4 ,080"}%‘.‘

Linear Analysis
Code : Eurocode
Case :5T1
E(W) :1,51E-12
E(P) :1,51E-13
E(Eg) : 1,06E-13
Comp. : My [kNm]




Primer

kN
p1:=6 — M:= 50 kNm
m
7 kN
3 pp = m
X
=19 kN
P3 = m
L
L:=8 m l:=4 m A= — A=0.8
________________________________________________________ '
Funkcija optereéenja: p(€) = a-gz +bE+cC
Given
7 11
1. a-o2 +b0+c=6 Konstantesu:  a:= — b:=-— c:=6
16 4 M
2 2
2.. a4 +b4d+c=2 p(¢)=a-& +b-t+c
2 2
3.. a8 +b8+c=12 —_— g 11-g
p(€) simplify —» —— — + 6
16 4
7
16 7 2 11
RE) =o€ e r 6
Find(a,b,c) —| 11 6 4

|
|
|
|
0 08 16 24 32 4 48 56 64 72
13



p(4.8) =

P2 =

P3 =

my

SIV K>‘|>’ 5|>/ NIV SIV

K>‘|>’

2.88  p(5.6)=4.32

4.08
2.72
1.92
1.68

2.88
4.32
6.32
8.88
12

(7-po + 6p1 - p2)

(po + 10p1 + p2)

(p1 +10p2 + pa)

(pz +10p3 + p4)

(p3 + 10p4 + ps)

(P4 + 10p5 + pg)

(ps +10pg + p7)

x
- —2~(ps+ 10p7 + pg)

p(6.4) =

Pg=2125

P4 = 3.301

Py = 2213

P3=1.573

P4 = 1.381

Ps5 = 1.637

Pg = 2.341

P7 = 3.493

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

6.32

Pg =

Pg =

P10:=

p(7.

&d:

N
—2~(p7 + 10 pg + pg)

2) = 8.88 p(8) = 12

0.9
0.8
0.7
0.6

0.4
0.3
0.2
0.1

Pg = 5.003

PN
—2-(p8+ 10p9+p10) Pg = 7.141

A
£~(7~p10 + 6pg — pg) P10 = 4.365



Reakcije oslonaca:

1. od opterecenja:

10

Ap = Z (Pmédm)

m =

10

0

Ap = 13.333 kN

Bp = Z (Pmém) Bp = 21.333 kN
m=20
2. od koncentrisanog momenta:
-M
AM . T AM = —625 kN
M
By = n By =625 kN
Reakcije su: A= Ap + Ay A=7.083 kN
B:=Bp + By B=2758 kN
Presecne sile: Tm=Tm-1 - Pm-1 Jo:=A
m - $m Pm Bn $in Pnéim T TnAm MT(nM) M,
0 08 0 6 2,125 1 2,125 7,083 0 0
1 08 01 408 3,301 0,9 2971 4958 3,966 3,966
2 08 02 272 2213 08 1,770 1,657 1,326 5,292
3 08 03 192 1573 07 1,101  -0,556 -0,445 4,847
4 08 04 168 1,381 0,6 0,829 -2,129 -1,703 3,144
5 08 05 2 1637 05 0,819 -3510 -2,808 0,336
50 50,336
6 08 06 28 2341 0,4 0,936  -5147 -4,118 46,218
7 08 07 432 3493 03 1,048  -7,488 -5990 40,228
8 08 08 632 5093 0.2 1,019 -10,981 -8,785 31,443
9 08 09 88 7141 0,1 0,714  -16,074 -12,859 18,584
10 08 1 12 4,365 0 0 -23,215 -18,572 0
me — 34663 Ap= 13332 27,580 -B



Ekvivalentno staticko optere¢enje sa reakcijama i dijagramima presecnih sila

Linear Analysis
Code : Eurocode
Case :5T1
E(w) :1,08E-12
E(P} :1,08E-13
E(Eq) : 1,06E-12
Comp. : Rz [kN]

=T w
- ol
[ S
| |
-27.581
z
l_)(
Linear Analysis W
Code : Eurocode =
Case :5T1 o] 27.580
E(W) :1,08E-13 f}' .

E(P) :1,08E-13

-15 076

E(Eq) :1,06E-13 ™
Comp. : Wz [kN] %_
o o

Linear Analysis
Code : Eurocode
Case :5T1
E{w] :1,08E-13
E{P] :1,08E-13
E(Eq) : 1,06E-12
Comp. : My [kNm]

o
I
o
o
5

45,211
-40 221

=
50,330
-46 211



Primer

kN
p1:=6 — M:= 60 kNm
m
kN
& po = 7 —
X
- 12 kN
P3 = o
L
L:=12 m |:=6 m A= — A=12
“m 10
________________________________________________________ '
Funkcija optereéenja: p(€) = a-gz +bE+cC
Given
7 11
1. a0°+b0+c=6 Konstantesu: a:= — bi=-— =6
36 6 "
2 2
2.. a6 +b6+c=2 p(¢)=a-& +b-t+c
2 2
3.. a12°+b-12+c=12 —_— g 11-g
p(€) simplify —» —— — + 6
36 6
7
36 7 2 11
RO =o€ - —€+6
Find(a,b,c) —| 11 36 6
6
6 1(8):= 6+ 056
157 6 12 p(0)=6
Ty | p(1.2) = 4.08
o) 4 oo |
———————— l l 24)=272
(e ko ! ! p(24)
_____ 5- | |
| | p(3.6) = 1.92
********** 2
: : : : : : : : : | p(4.8) = 1.68
0 12 24 36 48 6 72 84 96 108 12



0(7.2) =
N
0= %4
A
172
oA
277
o A
SRR
0 A
4700
A
571
o A
6= 72

2.88  p(8.4)=432

4.08
2.72
1.92
1.68

2.88
4.32
6.32
8.88
12

(7-po + 6p1 - p2)

(po + 10p1 + p2)

(p1+ 10p2 + p3)

(pz +10p3 + p4)

(p3 + 10p4 + ps)

(P4 + 10p5 + pg)

(ps +10pg + p7)

N
= —2~(ps+ 10p7 + pg)

p(9.6) =

Po = 3.188

Pq=4.952

Py = 3.32

P3 =2.36

P4 = 2.072

Ps = 2.456

Pg = 3.512

P7 = 5.24

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

6.32

Pg =

Pg =

P10:=

p(10.8) = 8.88

&d:

0.9
0.8
0.7
0.6

0.4
0.3
0.2
0.1

x
—2~(p7 +10pg + pg)

Y
—2-(p8 +10pg + p1o)

N
£~(7~p10 +6pg - pg)

p(12) = 12

Pg = 7.64

Pg = 10.712

P10 = 6.548



Reakcije oslonaca:

10
1. od opteredenja: Ap = Z (Pmédm) Ap=20 kN
m=20
10
Bp = Z (Pmé&m) Bp=32 kN
m=20
2. od koncentrisanog momenta:
-M
AM = T AM =-5 kN
M
BM = T BM =5 kN
Reakcije su: A= Ap + An A=15 kN
B:=Bp + By B=237 kN
Presecne sile: Tm=Tm-1 - Pm-1 Jo=A
Mm = Mm_‘l + Tm)\m
m . $m Pm Bn $in Pnéim T TinAm MrglrJLt M,
0o 12 0 6 3,188 1 3,188 15,000 0 0
1 1,2 01 4,08 4,952 0,9 4,457 11,812 14,174 14,174
2 12 02 2,72 3,32 0,8 2,656 6,860 8,232 22,406
3 12 03 1,92 2,36 0,7 1,652 3,540 4,248 26,654
4 12 04 1,68 2,072 0,6 1,243 1,180 1,416 28,070
5 1,2 05 2 2,456 0,5 1,228 -0,892 -1,070 27,000
60 " 87,000
6 12 06 2,88 3,512 04 1,405  -3,348 -4,018 82,982
7 12 07 4,32 5,24 0,3 1,572 6,860 -8,232 74,750
8 12 08 6,32 7,64 0,2 1,528 -12,100 -14,520 60,230
9 12 09 888 10,712 01 1,071 -19,740 -23,688 36,542
10 12 1 12 6,548 0 0 -30,452 -36,542 0
me = 52  Ap=20 -37 =B



Ekvivalentno staticko optere¢enje sa reakcijama i dijagramima presecnih sila

Linear Analysis
Code : Eurocode
Case :5T1
E(W) :1,72E-12
E(P) :172E-12
E(Eq) :346E-13
Comp. : Rz [kN]

Linear &nalysis
Code  : Eurocode
Case :5T1
E(W) :1,72E-13
E(P} :1,72E-13
E(Eg) :3.46E-13
Comp. : Wz [kN]

g
+] 37.000
)

LI e T T T
(i o
o fis]
e —
[1s} —
] !

Linear Analysis
Code : Eurocode
Case :5T1
E(W) :1,72E-13
E(P} :172E-13
E (Eg) : 3.46E-13
Comp. : My [kNm]




