Cviceni ¢. 4

Marek Tyburec

Vykreslete prubéh vnitinich sil
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Priklad IV.1 Vykreslete prubéhy vnitinich sil po konstrukei. Na intervalu d-e vyjadiete prubéhy

vnitinich sil analyticky.
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A cosa = 0.8

/ x sina = 0.6

Op:4-3-1,642-3—A-cosa-7T—A-sina-3=0 — A =3,243kN

—: A-sina+ E, =0 = E, = —1,946kN

TA-cosa—2+4+E,—4-3=0 = E, =11,405kN

kontrola: Op: —A -5—4-3-1,5+3-E,=0
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Doporuceni:

e Zacnéte feSenim a vykreslovdnim prubéhu vnitinich sil nejprve od styéniku a ke styéniku b, pak

od ck b.

e Urcete hodnoty vnitinich sil v fezu bd z rovnovahy vnitinich sil ve styéniku b a déle stanovte

prubéh vnitinich na intervalu b-d.

e Pokracujte vySetfenim vnitinich sil od sty¢niku e ke styéniku d.

e Prubehy si zkontrolute kontrolou rovnovéhy ve stycéniku d.
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N(s) = 0kN

V(s) = 3,243kN 9,729

M (s) = 3,243s [kNm] M(0) = 0kNm M(3) = My, = 9, 729kNm
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o5 O Tvis) |2 V(s) = 2kN —= —
N(s) M(s) = —2s [kNm] M(0) = 0kNm M(1,6) = My, = —3,2kNm
/V s=-2s+C M0)=0 = -2-0+C=0= C=0 = M(s)=—
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B-D| 1,23 /1,643 e N(s)+1,2=0 = N(s)=—1,2kN
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\ 1 V(s)—1,643=0 = V(s) = 1,643kN M(s) = /V(s)ds =1,643s + 12,929
) ‘/O\ N(s) O M(s)=12,920 ~ 1,643 5=0 = M(s) = 1,643s +12,929 [lNm)]
M(s) M(0) = Mg = 12,929kNm M(2) = Mg, = 16,215kNm
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M) T \l Logg < N(9)+5,404=0 — N(s) = ~1,946kN
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5) = /fz(g)ds —4s+Cy V(0)=—11,405kN = C; = —11,405kN
111,405 7

— /V(S)dsz —252 + 11,4055 + Cs M@O)=0 = Cy=0




V(s) =0=4s— 11,405 = Spax = 2,851m Mpmax = 16, 260kNm M(3) = 16,215kNm
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Priklad IV.2 Vykreslete prubéhy vnitinich sil po konstrukei. Na intervalu b-¢ vyjadiete prubéhy

vnitinich sil analyticky.
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A, +E—-10-6=0 = A, = 30kN
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10 kN/m
; .|HHHHtHHHHHHHI
=, — N d e
N
T 30
cosa = 0,8
3m
sina = 0,6
\¢ =<
v 2 m v 2m v 2 m 5
7 7 7 130
N(s) = —5kN
V(s) = —/fz(s)ds = —10s + 30 [kN] —10s+30 =0 = s =3 (extrém mimo int.)
M(s) = /V(s)ds = —5s% + 30s [kNm] d*M/ds® = —10 > 0 = konkévn{
V(2) = 10kN M(2) = 40kNm M(1) = 25kNm
4
00 Lo \¢ Npe +5-cosa—10-sina =0 —s Ny, = 2kN
5
NN
N v Voe =5 -sina—10-cosa =0 = Vp. = 11kN
Vie 1/ N\ Noc
N\
My My, = 40kNm

fz(s) =10 -sina = 6kN/m f-(s) =10 - cosa = 8kN/m

N =~ [ fols)ds = 65+ 0 = N(0)=2 = €4 =2

N(s) = —6s + 2 [kNm] N(2,5) = —13kN

Vi(s)= —/fz(s)ds= —8s+Ch = V(0)=11 = Cy =11

V(s) = —8s + 11 [kNm] V(2,5) = —9kN




M(s) = /V(s)ds = 452 +11s+C3 = M(0) =40 = C3 =40

M (s) = —4s® + 11s + 40 [kNm] V(s)=0=—85+11 = Spax = 1,375m
M(2,5) = 42, 5kNm M(1,375) = 47, 563kNm
L
D-C| N=0kN
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V = —5kN
M(s) = — [ (~5)ds = 5s M(1,5) = 7,5kNm
E—-C N(s)=-30-sina+ 10 -sina-s = —18 + 6s N(0) = —18kN N(2,5) = —3kN
V(s)=—-30-cosa+10-s-cosa = —24 + 8s V(0) = —24kN V(2,5) = —4kN
M(s)=— / V(s)ds = 24s — 45> M (2,5) = 35kNm M(1,25) = 23, 75kNm
d*M/ds* = —8 < 0(konkavni)
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