Gerberov nosac — analiti¢ki (ras¢lanjeni) postupak

Nacrtajte dijagrame unutarnjih sila! Izracunajte najvece intenzitete momenata savijanja
u poljima A—C' i D—G!
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vrijednosti reakcija i spojnih sila:
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ZEM/BZO: —6,4-A+§'6,4'Q2+§'6,4‘Q3:0
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B=-——-Qy—=--Q3 = —80kN
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provjera: E gl = A+ @+ Qs+ B = —112 + 144 + 48 + (=80) = 0
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ET lF Q1 = ¢ -6,4 = 2048 kN
My =0 : 6,4-F L 6,4 =0 E = L = 102,4 kN
Zﬁ po=0": —0,4- +§' A-Qr = = —§Q1— ;
M =0 : ! 6,4 6,4-F =0 F = Lo - 102,4 kN
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provjera: ZﬁFz = —E+ Q1+ F = —1024 + 2048 + (-1024) = 0
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FT )M@
; Qs = q1-3,2 = 1024kN
ZFT;M/G =0 : -32-F + %-3,2@4 — Mgz =0

1
Mg = =32-F + 5-32:Qs = ~32-(-1024) + 161024 = 491,52 kNm

D=0 ~F+ Qs —G =0

G = —F+ Qs = —(—102,4) + 102,4 = 204,8kN
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provjera: ZEM/F = 32-Q4 — Mz + 32-G

= —1,6-102.4 — 491,52 + 3,2-204,8 = 0
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TC TD Qs = q1-32 — 1024KkN
M Mp=0: —(32+32+64) B + 2 391392464 Q
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~(32464) C+64-P — 5:32.Q —32-E =0
1
C = 55 (71288 + 11,7333 Qs + 64-P — 1,6-Qs — 32+ F)
1
= 55 (12,8 (—80) + 11,7333-24 + 6,4-110 — 1,6 - 1024 — 3,2 - 102,4)
— 158,133 kN
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Z@M/C=O: —3,2-B+§~3,2~Q5—3,2~P+(3,2+6,4)-D
1
— (3,2+6,4+§.3,2>-Q6 — (32464+32)-F =0
1
D = 9—-(3,2-B—2,13333~Q5 +32-P+112-Qg + 12,8-F)

= — - (3,2-(—80) — 2,13333-24 + 3,2- 110 + 11,2-102,4 + 12,8 - 102,4)

provjera: Z]ﬁFz = -—-B+Qs—C+P—-—D+ Q¢+ F
= —(—80) + 24 — 158,133 + 110 — 260,667 + 102,4 + 102,4 = 0

funkcije koje opisuju raspodjelu unutarnjih sila (i vrijednosti tih sila):
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T T(SU)1> Qa() = 5(]256 = 225 -z
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e — Qs(if)zﬁq(:v)ac:5 QQ_%Z’ x

= 225 -1 — 2,34375 - 2*
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ZEM/:EIO: _x'A+§'x'Q2($)+g'x'Qs(J?)-i-M(x):0
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M(z) = x- A — gIQ2(x) - gZL’Qs(I)

2 1
= 112-2 — g-a:-(22,5'x) - g-x~(22,5'x— 2,34375 - %)
— 112-2 — 22522 + 0,78125 - 2

M@O) =0 & M@64) =0 &  MO6) = —3072kNm = M

Y F.=0: —A + Qu(x) + Qs(x) + T(x) = 0
T(z) = A — Qu(z) — Qs(z) = 112 — 225 -2 — (22,52 — 2,34375 - 22)
= 112 — 45 -2 + 2,34375 - 22
T(0+dz) = T(0*) = 112kN = Tya &  T(9,6—dz) = T(9,67) = —104kN = Tpe

dM (x)

1 =112 —2-225-2 4+ 3-0,78125- 2% = 112 — 45-x + 2,34375 - 2> = T(x)
T




dT'(z)

— 45 +2-234375- 2 = 45 + 46875 -2 = q(z)

dx
provijera Mg € Te:
1 2
Diae Mo = =396 Qa(9.6) — 29,6 Q3(9.6) + M — 9.6 Tex
1 2
= —59,6:216 — 59,60 + (=307,2) = 96 (~104) = 0
Q1(z)
M(:C) ‘ ‘I’/\
CTT(x) l)Mg Qi(z) = ¢1- (12,8 —x) = 409,6 — 32 -z
G
| z | 12,8 —x |
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DMy =0 —M(z) - 5 (128—2) Qi) + (128 -2) -G — Mg = 0

M(z) — —% (128—2)-Oi(2) + (128—12)- G — My

= —% (12,8 — ) - (409,6 — 32 - ) + (12,8 — z) - 204,8 — 491,52
— —49152 + 2048 -2 — 16 - 22
MO) = —49152kNm = Mp &  M(32) = 0
&  M©O6) =0 & M128) = —49152kNm = M
ZEM/E S E ~T(x) + Qi(z) — G =0
T(z) = Qi(z) — G = (409,6 — 32-x) — 204,8 = 204,8 — 32 - x

T(0t) = 204,8kN = Tpha &  T(12,87) = —204,8kN = T

dM
d(x) = 2048 — 2-16-2 = 2048 — 32-z = T(x)
xr
dT'(z)
- 32 = -
% @ = q(x)
MC Tz
CT_EC T( )1>M(1:) Z@M/x =0: ~Mg —x-Tor —x-C + M(z) =0
i
TC M(z) = Mg + 2+ (Tee + C)
i — —307,2 + z-(—104 + 158,133) = —307,2 + 54,133 -z

M(0) = —3072kNm = My &  M(32) = —133,974kNm = My
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Zanzo: ~Tee — C + T(z) =0
T(z) = Tee + C = 54,133

T(0") = 54,133kN = Tpa &  T(327) = 54,133kN = Ty
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ZEM/x=0: ~Mg —x-Toe —2-C + (£—32)-P + M(z) = 0

M(x) = Mc + - (Tge + C) + (32—x)- P
— 3072 + 54,133 -7 + 352 — 110- 2 = 44,8 — 55,867 -«
M(32) = —133974kNm = My &  M(9,6) = —491,52(3)kNm = Mp
Z@Fzzo: ~Toe —C + P +T(z) =0
T(z) = Toe + C — P = —55,867
T(327) = —55,867kN = Tpa &  T(9,67) = —55867TkN = Ty

TDZ
Tél provjera: ED Py = —Tpe = D + Tpa
Tpa
DT b = —(—55,867) — 260,667 + 204,8 = 0

vrijednosti unutarnjih sila u karakteristicnim tockama (izravno izracunavanje):
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T Tce QQ = —'QQ'9,6 = 216 kN
2
A
M, =0 : 96-A 2 9.6 Mo =0
Z@ /C_ . - : +§ ) Q2+ c =

2
Mg = 96112 — 296216 = ~307.2kNm

Zszzo; A+ Qs+ Tee =0 = Toe = 112 — 216 = —104kN
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CT ¢ Tea = 112 — 216 + 158,133 = 54,133kN
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P | )M
f T Ty Tye = Tpa = 54,133 kN
A C
2
ZEM/H =0: —12,8A+ (59,6+3,2>Q2—3,20+MH =0
My = 12,8-112 — 9,6 - 216 + 3,2-158,133 = —133,974 kNm
@ IQZ lp Zszzo‘
' B —A —C+P+Tya =0
A = l + Qs + P + Tya
T T Ty Tya = 112 — 216 + 158,133 — 110
A C
= —55,867 kN
O
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D
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T Q1 = q1-12,8 = 409,6 kN
G
Z@M/Dzo; ~Mp — 64-Q, +128-G — Mz = 0
Mp = —6,4-409,6 + 12,8-204,8 — 491,52 = —491,52 kNm
Z%FZ =0: -Tha4+Q —G=0 = Tpa = 409,6 — 204,8 = 204,8kN
Q1
) L TR -0
= . T~ D+ Q —G =0
TD TG Tpe = —260,667 + 409,6 — 204,8
— —55,867TkN
Q1 .
T
MH Hd ‘ ‘l
CT = I)Mé
TD TG Tya = Tpe = —55,867kN

ZﬁM/H =0 : —My +64-D —128-Q; +192-G — Mz = 0
My = 6,4-260,667 — 12,8-409,6 + 19,2 - 204,8 — 491,52 = —133,971 kNm

~ —133,974 (izracunano provjere radi)



dijagrami:
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02, 45.9,62

my = LAC _ 2~ 460,8 kNm
9 9
02 32.12,8?

my = L& = g = 655,36 kNm

(od spojnice M4 i M¢ do sjecista tangenata

u tim tockama)

(od spojnice Mp i Mg do tjemena parabole)



najveci intenziteti momenata savijanja:
u polju A—-C"

dM (x)
dx

=0 = 112 — 452 + 2,34375-22 = 0

—b T Vb2 —4dac  —45 T /452 — 4234375 - 112
T12 = =

2a 2-2,34375

T = 2,93867m
Mpax = 11221 — 22522 4+ 0,78125 - 3 = 154,652 kNm
u polju D—G:

dM (x)
dx

Mypax = —491,52 + 204,825 — 16 -2 = 163,84 kNm

=0 = 2048 — 322 = 0 = o = 6,4m



