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Ulesanne

Arvutada mdjujoonte mdojujoonte abil [1],[2] joonisel 1 ndidatud Ger-
beri tala poikjoud )4 ja ()5, paindemoment M, ning M.
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Gerberi tala toereaktsioonide arvutus

Joonisel 2 on néidatud toereaktsiooni Ry, R5 ja Ry mojujooned.
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Joonis 2. Gerberi tala toereaktsiooni Ry, R ja Ry mdjujoon
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Toereaktsiooni R leiame avaldisega

5/15



http://staff.ttu.ee/~alahe/konspekt/myCD/sisukord.html

Toereaktsiooni R leiame avaldisega

R1:
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Toereaktsiooni R leiame avaldisega

Ry =8*(L0%8/2—025%8/2)

~~
pindala koormuse q all
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Toereaktsiooni R leiame avaldisega

Ry =8x(1.0%8/2—0.25%8/2)+20 % 1.0 + 40 % 0.5—

~~
pindala koormuse q all

R

5/15

Tais

Tagasi
Edasi
Sulge

CERELERE

Lopeta


http://staff.ttu.ee/~alahe/konspekt/myCD/sisukord.html

Toereaktsiooni R leiame avaldisega

Ry =8x(1.0%8/2—0.25%8/2)+20 % 1.0 + 40 % 0.5—

~~
pindala koormuse q all

—80 % 0.16667 = 50.667 kN

R
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Toereaktsiooni R leiame avaldisega

Ry =8x(1.0%8/2—0.25%8/2)+20 % 1.0 + 40 % 0.5—

~~
pindala koormuse q all

—80 % 0.16667 = 50.667 kN

Toereaktsiooni Fj leiame avaldisega

R

5/15

Tais

Tagasi
Edasi
Sulge

CERELERE

Lopeta


http://staff.ttu.ee/~alahe/konspekt/myCD/sisukord.html

Toereaktsiooni R leiame avaldisega

Ry =8x(1.0%8/2—0.25%8/2)+20 % 1.0 + 40 % 0.5—

~~
pindala koormuse q all

—80 % 0.16667 = 50.667 kN

Toereaktsiooni Fj leiame avaldisega

R5:
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Toereaktsiooni R leiame avaldisega

Ry =8x(1.0%8/2—0.25%8/2)+20 % 1.0 + 40 % 0.5—

~~
pindala koormuse q all

—80 % 0.16667 = 50.667 kN

Toereaktsiooni Fj leiame avaldisega

Rs = 8%1.25%16/2

pindala koormuse q all
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Toereaktsiooni R leiame avaldisega

Ry =8x(1.0%8/2—0.25%8/2)+20 % 1.0 + 40 % 0.5—

~~
pindala koormuse q all

—80 % 0.16667 = 50.667 kN

Toereaktsiooni Fj leiame avaldisega

Ry = 8% 1.25 % 16/%+40 * (0.5 4 80 % 0.83333 =

pindala koormuse q all
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Toereaktsiooni R leiame avaldisega

Ry =8x(1.0%8/2—0.25%8/2)+20 % 1.0 + 40 % 0.5—

~
pindala koormuse q all

—80 % 0.16667 = 50.667 kN

Toereaktsiooni Fj leiame avaldisega

Ry = 8% 1.25 % 16/%+40 * (0.5 4 80 % 0.83333 =

pindala koormuse q all

= 166.67 kN
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Toereaktsiooni R leiame avaldisega

Ry =8x(1.0%8/2—0.25%8/2)+20 % 1.0 + 40 % 0.5—
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pindala koormuse q all

—80 % 0.16667 = 50.667 kN
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Toereaktsiooni R leiame avaldisega

Ry = 8% (1.0 %8/2 — 0.25 % 8/2)+20 % 1.0 + 40 % 0.5—

~~
pindala koormuse q all

—80 * 0.16667 = 50.667 kN

Toereaktsiooni F5 leiame avaldisega

Ry = 8% 1.25 % 16/%+40 * 0.5 4 80 % 0.83333 =

pindala koormuse ¢ all

= 166.67 kN

Toereaktsiooni Ry leiame avaldisega
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Toereaktsiooni R leiame avaldisega

Ry = 8% (1.0 %8/2 — 0.25 % 8/2)+20 % 1.0 + 40 % 0.5—

~~
pindala koormuse q all

—80 * 0.16667 = 50.667 kN

Toereaktsiooni F5 leiame avaldisega

Ry = 8% 1.25 % 16/%+40 * 0.5 4 80 % 0.83333 =

pindala koormuse ¢ all

= 166.67 kN

Toereaktsiooni Ry leiame avaldisega

Ry=8x 1.25%6/2
——

pindala koormuse q all
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Toereaktsiooni R leiame avaldisega

Ry = 8% (1.0 %8/2 — 0.25 % 8/2)+20 % 1.0 + 40 % 0.5—

~~
pindala koormuse q all

—80 % 0.16667 = 50.667 kN (1)

Toereaktsiooni F5 leiame avaldisega

Ry = 8% 1.25 % 16/%+40 * 0.5 4 80 % 0.83333 =

pindala koormuse ¢ all

— 166.67 kN 2)

Toereaktsiooni Ry leiame avaldisega

Ry = 8% 1.25%6/2 480 * 0.41667 4+ 100 % 0.5 — 20 % 0.1250 =
——

pindala koormuse q all

(3)
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Toereaktsiooni R leiame avaldisega

Ry =8x(1.0%8/2—0.25%8/2)+20 % 1.0 + 40 % 0.5~

TV
pindala koormuse q all

—80 % 0.16667 = 50.667 kN (1)

Toereaktsiooni [ leiame avaldisega

Ry = 8% 1.25 % 16/%+4O * (0.5 4 80 % 0.83333 =

pindala koormuse q all

= 166.67 kN

—~
)
N
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Toereaktsiooni Ry leiame avaldisega

Ry =8x% 1.25%6/2 480 % 0.41667 4+ 100 * 0.5 — 20 % 0.1250 =
N——

pindala koormuse q all

— 110.83 kN (3)

EH

5/15

Tais

Tagasi
Edasi
Sulge

Lopeta


http://staff.ttu.ee/~alahe/konspekt/myCD/sisukord.html

1
Gerberi tala poikjou arvutus BH
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Joonisel 3 on néidatud poikjou @4, Qf ja Q5 mojujooned.
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P&ikjoud ()Y, ristloikest 4 paremal, leiame avaldisega
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P&ikjoud ()Y, ristloikest 4 paremal, leiame avaldisega
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Q) =8% (—(0.5%4) + (0.5%4) — (0.25% 8)) /2 —

pindala koormuse q all
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Qf =8 (— (0.5 x4) + (0.5%4) — (0.25% 8)) /2 —
pindala ko?);muse q all

—0.5 %40 — 0.1667 % 80 = —41.336 kN, (—41.333kN)
N~

ordinaat vasakult

(4)
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Qf =8 (— (0.5 x4) + (0.5%4) — (0.25% 8)) /2 —
pindala ko?);muse q all

—0.5 %40 — 0.1667 % 80 = —41.336 kN, (—41.333kN)
N~

ordinaat vasakult

P3ikjoud ()}, ristloikest 4 vasakul, leiame avaldisega

(4)
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Qf =8 (— (0.5 x4) + (0.5%4) — (0.25% 8)) /2 —
pindala ko?);muse q all

0.5 *40 — 0.1667 * 80 = —41.336 kN, (—41.333kN) (4)
N~

ordinaat vasakult

P3ikjoud ()}, ristloikest 4 vasakul, leiame avaldisega

Q) =
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Qf =8 (— (0.5 x4) + (0.5%4) — (0.25% 8)) /2 —
pindala ko?);muse q all

0.5 *40 — 0.1667 * 80 = —41.336 kN, (—41.333kN) (4)
N~

ordinaat vasakult

P3ikjoud ()}, ristloikest 4 vasakul, leiame avaldisega

Q) =8 (—(0.5%4)+ (0.5%4) — (0.25 % 8)) /2+
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Qf =8 (—(0.5%4) + (0.5%4) — (0.25 % 8)) /2 —
pindala ko?);muse q all

—0.5 %40 — 0.1667 % 80 = —41.336 kN, (—41.333kN)
N~

ordinaat vasakult

P3ikjoud ()}, ristloikest 4 vasakul, leiame avaldisega

Q) =8 (—(0.5%4)+ (0.5%4) — (0.25 % 8)) /2+
+0.5 % 40 — 0.1667 * 80 = —1.336 kN, (—1.333kN)

ordinaat paremalt

(4)

(5)
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Qf =8 (— (0.5 x4) + (0.5%4) — (0.25% 8)) /2 —
pindala ko?);muse q all

—0.5 %40 — 0.1667 % 80 = —41.336 kN, (—41.333kN)
N~

ordinaat vasakult

P3ikjoud ()}, ristloikest 4 vasakul, leiame avaldisega

Q) =8 (—(0.5%4)+ (0.5%4) — (0.25 % 8)) /2+
+0.5 % 40 — 0.1667 * 80 = —1.336 kN, (—1.333kN)

ordinaat paremalt

P&ikjdud ()%, ristloikest 5 paremal, leiame avaldisega
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Qf =8 (—(0.5%4) + (0.5%4) — (0.25 % 8)) /2 —
pindala ko?);muse q all

0.5 *40 — 0.1667 * 80 = —41.336 kN, (—41.333kN) (4)
N~

ordinaat vasakult

P3ikjoud ()}, ristloikest 4 vasakul, leiame avaldisega

Q) =8 (—(0.5%4)+ (0.5%4) — (0.25 % 8)) /2+
+0.5 % 40 — 0.1667 * 80 = —1.336 kN, (—1.333kN) (5)

ordinaat paremalt
P&ikjdud ()%, ristloikest 5 paremal, leiame avaldisega
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Qf =8 (—(0.5%4) + (0.5%4) — (0.25 % 8)) /2 —
pindala ko?);muse q all

0.5 *40 — 0.1667 * 80 = —41.336 kN, (—41.333kN) (4)
N~

ordinaat vasakult

P3ikjoud ()}, ristloikest 4 vasakul, leiame avaldisega

Q) =8 (—(0.5%4)+ (0.5%4) — (0.25 % 8)) /2+
+0.5 % 40 — 0.1667 * 80 = —1.336 kN, (—1.333kN) (5)

ordinaat paremalt
P&ikjdud ()%, ristloikest 5 paremal, leiame avaldisega

QF =8x (1%2+1%6/2) + 80 % 0.6667 =
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Qf =8 (—(0.5%4) + (0.5%4) — (0.25 % 8)) /2 —
pindala ko?);muse q all

0.5 *40 — 0.1667 * 80 = —41.336 kN, (—41.333kN) (4)
N~

ordinaat vasakult

P3ikjoud ()}, ristloikest 4 vasakul, leiame avaldisega

Q) =8 (—(0.5%4)+ (0.5%4) — (0.25 % 8)) /2+
+0.5 % 40 — 0.1667 * 80 = —1.336 kN, (—1.333kN) (5)

ordinaat paremalt
P&ikjdud ()%, ristloikest 5 paremal, leiame avaldisega

Q0 =8x (1%2+1%6/2) + 80 % 0.6667 =
—93.336 kN, (93.333kN) (6)
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Qf =8 (—(0.5%4) + (0.5%4) — (0.25 % 8)) /2 —
pindala ko?);muse q all

0.5 *40 — 0.1667 * 80 = —41.336 kN, (—41.333kN) (4)
N~

ordinaat vasakult

P3ikjoud ()}, ristloikest 4 vasakul, leiame avaldisega

Q) =8 (—(0.5%4)+ (0.5%4) — (0.25 % 8)) /2+
+0.5 % 40 — 0.1667 * 80 = —1.336 kN, (—1.333kN) (5)

ordinaat paremalt
P&ikjdud ()%, ristloikest 5 paremal, leiame avaldisega

Q0 =8x (1%2+1%6/2) + 80 % 0.6667 =
—93.336 kN, (93.333kN) (6)

P3ikjoud ()¢, ristloikest 5 vasakul, arvutame avaldisega
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Q=8 (— (0.5 %4) + (0.5% 4) — (0.25 % 8)) /2 —
pindala ko?n?muse q all

—0.5 %40 — 0.1667 * 80 = —41.336 kN, (—41.333kN)
—~—

ordinaat vasakult

P3ikjoud ()}, ristloikest 4 vasakul, leiame avaldisega

QU =8%(—(0.5%4)+ (0.5 %4) — (0.25% 8)) /2+
+0.5 % 40 — 0.1667 % 80 = —1.336 kN, (—1.333kN)

ordinaat paremalt
P&ikjdud ()%, ristloikest 5 paremal, leiame avaldisega

Qf =8 (1%x2+1%6/2)+ 80 * 0.6667 =
— 03336 kN, (93.333kN)

Pdikjoud ()¢, ristloikest 5 vasakul, arvutame avaldisega
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega

Q=8 (— (0.5 %4) + (0.5% 4) — (0.25 % 8)) /2 —
pindala ko?n?muse q all

—0.5 %40 — 0.1667 * 80 = —41.336 kN, (—41.333kN)
—~—

ordinaat vasakult

P3ikjoud ()}, ristloikest 4 vasakul, leiame avaldisega

QU =8%(—(0.5%4)+ (0.5 %4) — (0.25% 8)) /2+
+0.5 % 40 — 0.1667 % 80 = —1.336 kN, (—1.333kN)

ordinaat paremalt
P&ikjdud ()%, ristloikest 5 paremal, leiame avaldisega

Qf =8 (1%x2+1%6/2)+ 80 * 0.6667 =
— 03336 kN, (93.333kN)

Pdikjoud ()¢, ristloikest 5 vasakul, arvutame avaldisega

Q! =8 (—1.0%8/2 —0.25 % 8/2) — 40 % 0.5 — 80 % 0.1667 =

(7)
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P&ikjoud (), ristloikest 4 paremal, leiame avaldisega
Q4 =8 (— (0.5%4) + (0.5 % 4) — (0.25  8)) /2 —

pindala koormuse q all

—0.5 %40 — 0.1667 * 80 = —41.336 kN, (—41.333kN)
N~~~

ordinaat vasakult
P3ikjoud ()Y, ristloikest 4 vasakul, leiame avaldisega
Q) =8 (—(0.5%x4)+ (0.5%4) — (0.25 % 8)) /2+
5 %40 — 0. % 80 = —1. 1.
OTdimf;);feij 0.1667 * 80 1.336 kN, (—1.333kN)
P&ikjoud ()%, ristloikest 5 paremal, leiame avaldisega
QF =8 (1%x2+1%6/2)+ 80 % 0.6667 =
= 93.336 kN, (93.333kN)

Pdikjoud ()r, ristloikest 5 vasakul, arvutame avaldisega

Q! =8x(—1.0%8/2 —0.25 % 8/2) — 40 % 0.5 — 80 % 0.1667 =
— —73.336 kN, (—73.333kN)
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Gerberi tala paindemomendi arvutus

Joonisel 4 on niidatud paindemomendi M, ja My mojujooned.

20 kN 40 kN 80 kN 100 kN 20 kN
_ 8 kN/m \9 %7
%1 2 3 4 5 6 7 8 9 10 11§ 12
Z —— ——
2m|2m| 4m 4m |2mi2m| 4m |2m| 4m 4m | 1|m
} | | ‘ | | i ‘ | ‘ i
o | |
1 ! ! 1
‘ 2 B!
j= ©!
=3} © 1 ! 1 1 1
— 1 (=] 1 ! 1 1 1
08111 SO0 1 v ! L My mj
! 1 ! 1 1 1

N
- = -y
\
\
\
\
\
oo \AH20000 )

1 | 1 ! 1 1 1
1 | 1 ! 1 1 1
1 i ! ! w\Msmj

2.0000
1.3333

Joonis 4. Gerberi tala paindemomendi M, ja M5 mojujoon

Rristloikes 4 arvutame paindemomendi M, jargmiselt

M, = 8% (2%8/2 — 1 %8/2) +40 x 2.0000 — 80  0.66667 =

TV
pindala koormuse q all
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= 58.667T kNm
Paindemomendi M; vaiartuseks toel 5 saame
My =8 % (—2%8/2) — 80 % 1.33333 = —170.667 kNm

Paikjou ja paindemomendi arvutamise kdasud [3].
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Hiiperrefereerimine vailistele allikatele

1. M6jujoonte kasutamine:

http://staff.ttu.ee/"alahe/konspekt/myCD/ehitmehI00/
node22.html

2. Paindemomendi ja poikjou mojujooned:
http://staff.ttu.ee/ alahe/konspekt/myCD/ehitmehI00/
node21.html

3. Tala 3_2_3 arvutamise kasud:

http://staff.ttu.ee/ "alahe/konspekt/myCD/programmid/
ta3.2.3mjabil.txt

4. Paindemomendi ja poikjou mojujooned:
http://staff.ttu.ee/"alahe/konspekt/myCD/ehitmehI00/
node21.html
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Lisa
MGojujoonte abil sisejoudude arvutamise padevik

octave:9> diary ta3.2.3mjabil.out
octave:10> diary on
octave:11> g=8

q=38

octave:12> Q4p=qg*(-0.5%4+0.5%4-0.25%8) /2-0.5%40-80*0.166667

Q4p = -41.333

octave:13> Q4v=q*(-0.5%4+0.5%4-0.25%8) /2+0.5%40-80*0.1666667 Tais |
Q4v = -1.3333 < |
octave: 14> Q5p=qg* (1*2+1%6/2)+80*0.666667 » |
Q5p = 93.333 «
octave:15> Q5v=q*(-1%8/2-0.25%8/2)-40*0.5-80%0. 1666667 > |
Q5v = -73.333 Togs |
octave:16> diary off Edasi |
octave:17> Md=qx(2%8/2-1%8/2)+40%2.0000-80%0 . 666667 Suge |
M4 = 58.667 Lopeta |
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octave:18> Mb=q*(-2%8/2)-80%1.333333

M6 = -170.67

octave:19> diary off

octave:20> diary on

octave:21> R1=q*(1%8/2-0.25%8/2)+20%1+40%0.5-80*0.166667
R1 = 50.667

octave:22> Rb=q*1.25%16/2+40%0.5+80%0.833333

R5 = 166.67

octave:23> R9=q*(1.25%6/2)+80%0.416667+100%0.5-20*0.1250
R9 = 110.83

octave:24> diary off

Tala mdjujooned

Tala mojujooned asuvad jargmisel lehekiiljel ...
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