BaxHbin Ctpecc u HanpshkeHue Popmynbl PDF

Popmynt! Cnucok 61
Mpumepbl BaxHbIii CTpecc 1 HanpsixkeHue
C eAMHULAMMU ®opmynbl

1) Bap eanHom npoyHocTn ®opmyni @

1.1) MnoTHOCTb Beca CTepXHSA C UCMOJIb30BaHUEM Niowaamn B ceveHumn 1 ctepxHen
oAuHaKoBOW NpoyHocTu Popmyna (a

®op|v|yna OueHuTb chopmyny [

Al OUniform
y =|{ 2.303-logl10| — —_—
Ay LRod

0.001256m? 27 MPa
0.001250m? 1.83m

70.663kN/m* = <2.303 . loglO(

1.2) Mnowapb Ha yyacTke 1 cTepxxHell oguHaKoBow nNpo4yHocTu dopmyna @

Mpumep ¢ EanHmub OueHunTi chopmyny (3

L, 1.83
. Rod 70KN/m* +

A=A, e Comom 0.0013m? = 0.001250m? - e T

1.3) Mnowapb Ha yyacTke 2 cTepXxHell oAguHaKoBOW nNpoyHocTu dopmyna @

dopuyna_ Mpywep ¢ Equnus TR R o]
Ay  0.001256w
A2 = — 0.0013m? = —_—
“Rod 70 kN/m? Cr—
N o, e MPa
e Uniform
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2) Kpyrnblit KOHMYeCKui cTepxeHb Popmynbl @

2.1) AnameTp KPYrnoro KOHNYECKOro CTEPXKHA C paBHOMEPHbLIM NonepeyYHbIM Ce4eHueM
dopmyna B

[ opwyna | OuenuTb chopmyny [

L
d = \[4- Wapplied load * 7-E-8l

I'Ipmmep ¢ Eaunnubi

3m
3.1416 - 20000mpa - 0.020m

0.0378m =\/4-- 150kN -

2.2) AnameTp Ha APYrom KOHLe KPYrfioro cy>arolerocs crepxxHa ®opmyna B

——
L
dy = 4- Wapplied load * TE o4,

Mpumep ¢ EguHunupl

0.0409m =4- 150k -

3m
3.1416 - 20000mpa - 0.020m - 0.035m

2.3) lnameTp Ha OQHOM KOHLIe KPYFNoro cyatowerocs crepxxHs ®dopmyna (]

[ opmyna | OuenuTs chopmyny [

L
dy =4- Wppplied load * Tﬁldl

Mpumep ¢ EguHnubl

0.0318m = 4- 150kn -

3m
3.1416- 20000Mmpa - 0.020m - 0.045m

2.4) innHa Kpyrnoro KOHMYECKOro CTEPXKHA C paBHOMEPHbIM NOoNepeYHbIM cCe4eHUeMm

®opmyna [
Quews dopuymy
L Sl 30,1593 0.020m
N Wapplied load ’ m= 1500
4. > 4. _
m-E-(d 3.1416- 20000 mpa - (0.12m )

2.5) iInuHa Kpyrnoro cyxatowierocsi crepxxHsa ®opmyna (af

B ©opwyna | TMpywep ¢ Eaniyb Qs eyl
L Sl 32987 0.020m
= —-—— . m =
4. WApplled load 4. 150 kN
- E- d1 . dz 3.1416- 20000 mpa - 0.045m - 0.035m
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2.6) MOAy.Hb ynpyrocTtu Kpyrnoro cyxatouierocs CtepxHsa ¢ ogHopoAHbIM nonepe4vyHbIM

ceueHnem ®Gopmyna [
CDopmyna OuenuTb chopmyny [

E=4-Wp f —
pplied load
n-Bl-(dz)

Mpumep ¢ EguHnupl

1989.4368mpPa = 4 - 150kN -

31’1]
2
3.1416- 0.020m - (O.IZm )

2.7) Moaynb ynpyrocTi ¢ MCNONbL30BaHMEM YANMHEHUS KPYITIOro CYXalolWerocs CTepXHS
dopmyna B
[ opwyna | OuenuTb chopmyny [

L
E=4-W,_ . [
Applied load T 6l dl - dz

Mpumep ¢ EanHnubl

18189.1364mpa = 4 - 150kn -

3m
3.1416- 0.020m - 0.045m - 0.035m

2.8) Harpy3ka Ha KOHLie C M3BECTHbIM YANIMHEHMEM KPYTIOro cyxawluerocsi ctepxHs ®opmyna

| ©opuyna | Mpuniep ¢ EquHyiis: Ouew. dbopwyry ©
8l 0.020m
WApplied load = 1 164.9336kN = —
‘T E-d-d, 4 31216 20000mm 0045 0035n

2.9) YanuHeHue KPyrnoro cy)arLierocsi crepxHs dopmyna (a{

lDopmyna OueHuTs chopmyny (€
Sl=4-W L
Applied load T E- dl - dZ
Mpumep ¢ EguHunupl

3m
3.1416- 20000mpa - 0.045m - 0.035m

0.0182m = 4- 150k -

. © formuladen.com
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2.10) YanuHeHue npuamaTu4eckoro crepxHs ®opmyna @

[ opmyna | OuenuTs chopmyny [
L
8l =4 Wappliedload  ——7 5%
m-E- (d )

I'Ipmmep ¢ EounHnubl

3m

0.002m =4- 150N - 5
3.1416 - 20000 mpa - (0.12m )

3) YanuHeHue ns-3a co6ctBeHHoro Beca ®opmynsi (@

3.1) [lNHa CTePXKHSA C UCNONBL30BaHUEM ero paBHOMEPHON npoyHocTi Gopmyna

| Popmyna | OueHuTs dopmyry
Al OUniform
L =(2303logt0| — | | | —2
Ay YRod

0.001256m? 27 MPa
0.0262m = | 2.303-logl0 .

0.001250m? 4930.96 kN/m?
3.2) innHa cTepXXHA C UCNOJNb30BaHMEM YAJIMHEHUA U3-3a COGCTBEHHOro Beca B
npu3MaTu4eckom ctepxHe dopmyna (af

dopmyna MpuMep ¢ EAnHNL! OueHuTs dopmyny [

0.020m
4930.96 kN/m®
20000 mpa -2

12.7374m =

3.3) inuHa cTepXXHA yCeYEeHHOro KOHM4Yeckoro ceyeHus dopmyna (af

Mpumep ¢ EanHnub! OueHuTs dopmyny [
| = 8l S 0.020m
T (vrea) - (4 + ) ST (493096 wm ) - (0.045m + 0.035m )

6-F - ( dy - dzj 6-20000mpa - (0.045m - 0.035m )
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34) MOAyHb ynpyroctu CTepXxHs npu pactaXxXeHnMn yce4eHHOro KOHU4eCKoro CtepXHs non
AeACTBMEeM COGCTBEHHOrO Beca dJopmyna @

| Popmyna | OueHuTs dopmyry
2
(YRod'l ) (d1 + dz)

6-81-(dy-dy)

2
(4930.96kN/m3 - 7.8m ) - (0.045m + 0.035m )
6-0.020m - (0.045m - 0.035m )

19999.9738wmpPa =

3.5) MO,D,yﬂb ynpyrocTtu CTepxHsA ¢ N3BeCTHbIM yaolIMHeHUuemM yce4eHHOro KOHM4ecKkoro
CTepPXHA noa OeAcTBMeM COGCTBEHHOrO Beca tDopmyna @

dJopmyna OuenuTs choopmyry (@
2
(vroa 1) (d1+7)

6-81-(d;-dy)

2
(4930.961(N/m3 -7.8m ) -(0.045m + 0.035m )
6-0.020m - (0.045m - 0.035m )

19999.9738mpPa =

3.6) Mnowaab NonepevyHoOro CeYeHns C M3BECTHLIM YANMHEHNEM CYXaloLWerocs CTePXHA 1M3-3a
co6cTBeHHoro Beca ®opmyna [

T
L 3m
A= WLoad f— 2187.5mm* = 1750kN -
6-681-E 6-0.020m - 20000 mPa

3.7) PaBHOMepHas Harpy3ka Ha LuTaHry u3-3a coobcrBeHHoro Beca ®opmyna (af

Mpumep ¢ EanHuLb! Ouenvrs copuyny (&
L 3m
OUniform = A 3088.684mpa = 230310 10( 0.001256 0" )
2.303 - log10 = : 4:30 960.001250m
.96 kN/m*
YRod

3.8) YaenbHbLIN Bec yceYeHHOro KOHMYECKOro CTEePXKHS C YYeTOM ero yaArIMHEeHNs 3a cUeT
co6cTBeHHoro Beca ®opmyna [

e e
6l 4930.9665 0.020m
= —_— . kN/m3 =
VRod (%) (dy+dy) m (7.8m %) (0045m +0.035m )
6E (dy-dy) 6-20000mra - ( 0.045m - 0.035m )
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3.9) YanuHeHue nop neincTtemeM co6CTBEHHOro Beca B NPU3MaTM4ecKoM cTepxHe Dopmyna (ag

C el
51 L.k 0.0011m = 4930.96 3 Sm
= . o — . = . kN/ 3 ., (R
YRod " M"pT5 " T 20000m -2

3.10) YanuHeHue noa aencTemMeM CO6CTBEHHOro Beca B NPpU3MaTMyYECKOM CTEepXHe noa
AeNCTBMEM NPUIIOXKeHHOMN Harpy3ku Popmyna @

Quendoourr
L 3m
8l = Wpoaq - 0.0234m = 1750k -
2-A-E 2-5600mm? - 20000 mpa

3.11) YonuHeHue yce4eHHOro KOHM4YECKOro CTEPXHA noa AeNCcTBMEM COGCTBEHHOro Beca
dopmyna (a1

| Popmyna | OueHuTs dopmyry [
2
(YRod'l ) : (d1 + dz)

6-E-(dy-dy)

ol =

Mpumep ¢ EgnHunubl

(4930.961<N/m3 - 7.8m 2) - (0.045m + 0.035m )

0.02m =

6-20000mpa - (0.045m - 0.035m )

4) YanuHeHue cyXaroLerocs CTepXXHA n3-3a coocTBeHHOro seca ®opmynbl

(a1
4.1) OnuHa Kpyrnoro cy>aroLerocs CTepXXHA Npu OTKNOHEHMN U3-3a Harpy3ku ®opmyna (af
Quewm. oopwyy ©
L 81 02827 — 0.020m
- 4 Wiond : m= 4 1750k
R (dl . dz) 3.1416 - 20000 mpa - ( 0.045m - 0.035m )

4.2) AnvHa npu3MaTUyeCKOro CTEPXKHA C Y4eTOM YyANIMHEHUA U3-3a COGCTBEHHOrO Beca B
opHopoaHom cTepxHe ®opmyna [

dopmyna Mpumep ¢ EAMHMLSI OueHuTs dopmyny [
0.020m
2.56m = T750m
2+ 5600mm? - 20000 Mpa.
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4.3) InvHa CTEePXHSA C YYETOM YANUHEHMA KOHUYECKOro CTepXXHA nop AeNCTBUEM
co6cTBeHHoro Beca ®opmyna

B opvyna Mpuwep ¢ Equkmuis OugHs ropwyny &
61 0.020m
LTaperedbar = Y 185.164m = 70mm
6-E 6- 20000 mps

4.4) invHa cTepXHA C y4eTOM yAIIMHEHUSA KOHMYECKOro CTEPXHSA C NIollanbio NonepevyHoro
ceyeHusa Popmyna (af

bopvyna Mpyviep ¢ Eauivuis: Qs eyl

B 0.020m
7.68m = S

6-5600mm? - 20000 Mpa

4.5) Mogynb ynpyrocT¥ KOHMYECKOro CTEPXHSI C U3BECTHLIM YANMHEHMEM U NIOLWAALI0
nonepeyHoro ceyenns ®opmyna [

Qe bopmny
1 7.8m
E=W. — | | 20312.5mpa = 1750kn -
6-A- 0l 6-5600mm? - 0.020m

4.6) Mogynb ynpyroctv npuaMaTM4ecKkoro CTepXXHSA C U3BECTHbIM YANIMHEHUEM OT
cobcTBeHHoro Beca ®opmyna (af

Sepnra Qo opuny &
3m
15.75mpPa = 70kN/m* + 3m + ——
0.020m -2

4.7) Moaynb ynpyrocTy CTepXHs C y4eTOM YANIMHEHUs1 KOHMYECKOTrO CTEPXKHS NoA AeACTBUEM
co6cTBeHHoro Beca ®opmyna [

Mpumep ¢ EauHmupl OueHnTb hopwyny (@
2 2
L 185
E = y._taperedbar || 19964 5833mpa = 70kN/m* - ———
6- ol 6-0.020m

4.8) Harpy3ka Ha KOHM4YeCKUI cTepKeHb C U3BECTHbIM YANIMHEHMEM OT COGCTBEHHOro Beca
dopmyna @

dopmyna Mpumep ¢ EfuHMLS! OueHuTs dhopmyny [
0.020m

7.8m
6+ 5600 mm* - 20000 mpa

1723.0769kn =
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4.9) Harpy3Ka Ha npwsmamqecxwﬁ CTepXeHb C N3BeCTHbIM yaANTMHEHUeM oT cob6CTBEHHOro

Beca dopmyna (]

dopmyna

Mpumep ¢ EquHnubl

0.020m

1493.3333kN = T

2+ 5600mm? - 20000 MPa

OuenuTb chopmyny [

4.10) Co6CTBEHHbIW BeC KOHUYECKOro Ce4eHUsi C U3BECTHbIM yaAnnHeHnem ®opmyna (af

dopmyna

ol
y:

6-E

2
Laperedbar

Mpumep ¢ EguHnupl
0.020m

185m 2
620000 mpa

70.1242kN/m* =

OueHuTs chopmyny (@

4.11) Co6CcTBEHHbIN BEC NPU3MaTUYECKOrO CTEPXKHS C U3BECTHLIM yanvHeHnem ®opmyna (af

dopmyna [‘Ipmmep ¢ EavHnupl

0.020m
3m
20000 mpa -2

88888.8889kN/m® =
3]]’1

OueHnTb hopmyny @

4.12) YanuHeHne KOHNYECKOro CTepPXHA noa AencTBMeM cobcTBeHHOro Beca ®dopmyna @

Mpumep ¢ EguHunupl

ol
6-E

Y- LTaperedbar

: 70kN/m?® - 185m :

6-20000Mpa

0.02m =

OuenuTb chopmyny [

4.13) YanuHeHne KOHUYECKOro CTEPXHSA nNoa AecTBMEM COOGCTBEHHOro Beca C U3BECTHOM

nnowaaLo nonepeyHoro cevennst dopmyna

Sl=WwW :
— YWload 6-A-E

7.8m
0.0203m = 1750kn -

Mpumep ¢ EguHunubl

6 5600mm? - 20000 mpa

OueHuTs chopmyny (€

5) HanpsixeHue Konbua U3-3a NnageHus Temnepatypbl Popmynsi @

5.1) Oecdopmanma KonbLEBOro HanpsikeHUs U3-3a nageHusl Temneparypbl Popmyna B

dopmyna

. © formuladen.com

Mpumep ¢ EguHunupl

15000 mpa

0.75 = ——8 —
20000 mPa

OuenuTb chopmyny [
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5.2) AwnameTp Koneca c y4yeToM KonbLieBOro HanpshxeHus n3-3a nepenapa remnepartypbl

dopmyna (]

mopmyna
Oh
Dyheet = | 1+ F ! dtyre

Mpumep ¢ EauHubl

15000 mpa
0.4025m =14 | ———— - 0.230m
20000 mPa

OuenuTb chopmyny [

5.3) [IMamMeTp LWMHbI NPY KONbLEBOM HaNPsHKeHUN U3-3a nepenaaa Temnepatypbl ®opmyna

Mpumep ¢ EanHnubl

D
wheel
d

tyre = 7o
(T)H

0.403m

15000 mpa
+1
20000 mpa

0.2303m =

OuenuTs chopmyny [

5.4) KonbLeBoe HanpsikeHue u3-3a nageHusi Temnepartypbl Popmyna (af

[oopuyna]
Dyyheel - d 0.403m - 0.230m
o, = whee tyre -E 15043.4783mpa = T - 20000 mpa
dtyre . m

OueHuTs chopmyny (@

5.5) KonbLieBoe HanpspkeHUe U3-3a NnageHusi TemnepaTypbl Npy 3agaHHown aedopmaumm

dopmyna B

dopmyna Mpumep ¢ EguHunubl

15000mpa = 0.75 - 20000 mpa

OuenuTb chopmyny [

5.6) Moaynb ynpyroctv npu KosnibLieBOM HanpsbkeHWU M3-3a NageHus Temnepartypbl npu

aedopmauum Popmyna @

dopmyna

Mpumep ¢ EqnHnubl

15000 mpa
0.75

20000mpPa =

OuenuTb chopmyny [

6) TemnepaTypHble HanpsikeHus u aedopmaumn ®opmynb!

6.1) nameTp Koneca c y4eTom TemnepatypHou gecopmauum dopmyna @

Mpumep ¢ EanHnupl

Dyvheel = dtyre ’ ( e+ 1)

0.4025m = 0.230m - (0.75 + 1)

OuenuTb chopmyny [

6.2) OnameTp WKHbI Npy TeMnepaTtypHou gedopmauum dopmyna @

dnoplvlyna Mpumep ¢ EanHuLbl

D

wheel

. © formuladen.com

OuenuTb chopmyny [
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https://www.formuladen.com/ru/%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8C-%D1%83%D0%BF%D1%80%D1%83%D0%B3%D0%BE%D1%81%D1%82%D0%B8-%D0%BF%D1%80%D0%B8-%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%D0%BE%D0%BC-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D0%B8%D0%B7-%D0%B7%D0%B0-%D0%BF%D0%B0%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B-%D0%BF%D1%80%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23860
https://www.formuladen.com/ru/%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80-%D0%BA%D0%BE%D0%BB%D0%B5%D1%81%D0%B0-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D0%BE%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23837
https://www.formuladen.com/ru/%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80-%D0%BA%D0%BE%D0%BB%D0%B5%D1%81%D0%B0-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D0%BE%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23837
https://www.formuladen.com/ru/%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80-%D1%88%D0%B8%D0%BD%D1%8B-%D0%BF%D1%80%D0%B8-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D0%BE%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23838
https://www.formuladen.com/ru/%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80-%D1%88%D0%B8%D0%BD%D1%8B-%D0%BF%D1%80%D0%B8-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D0%BE%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23838
https://www.formuladen.com/ru/%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80-%D0%BA%D0%BE%D0%BB%D0%B5%D1%81%D0%B0-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%D0%BE%D0%B3%D0%BE-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B8%D0%B7-%D0%B7%D0%B0-%D0%BF%D0%B5%D1%80%D0%B5%D0%BF%D0%B0%D0%B4%D0%B0-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23833
https://www.formuladen.com/ru/%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80-%D0%BA%D0%BE%D0%BB%D0%B5%D1%81%D0%B0-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%D0%BE%D0%B3%D0%BE-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B8%D0%B7-%D0%B7%D0%B0-%D0%BF%D0%B5%D1%80%D0%B5%D0%BF%D0%B0%D0%B4%D0%B0-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23833
https://www.formuladen.com/ru/%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80-%D1%88%D0%B8%D0%BD%D1%8B-%D0%BF%D1%80%D0%B8-%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%D0%BE%D0%BC-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D0%B8%D0%B7-%D0%B7%D0%B0-%D0%BF%D0%B5%D1%80%D0%B5%D0%BF%D0%B0%D0%B4%D0%B0-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23834
https://www.formuladen.com/ru/%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80-%D1%88%D0%B8%D0%BD%D1%8B-%D0%BF%D1%80%D0%B8-%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%D0%BE%D0%BC-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D0%B8%D0%B7-%D0%B7%D0%B0-%D0%BF%D0%B5%D1%80%D0%B5%D0%BF%D0%B0%D0%B4%D0%B0-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23834
https://www.formuladen.com/ru/%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%D0%BE%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8%D0%B7-%D0%B7%D0%B0-%D0%BF%D0%B0%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23832
https://www.formuladen.com/ru/%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%D0%BE%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8%D0%B7-%D0%B7%D0%B0-%D0%BF%D0%B0%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23832
https://www.formuladen.com/ru/%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%D0%BE%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8%D0%B7-%D0%B7%D0%B0-%D0%BF%D0%B0%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B-%D0%BF%D1%80%D0%B8-%D0%B7%D0%B0%D0%B4%D0%B0%D0%BD%D0%BD%D0%BE%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23859
https://www.formuladen.com/ru/%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%D0%BE%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8%D0%B7-%D0%B7%D0%B0-%D0%BF%D0%B0%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B-%D0%BF%D1%80%D0%B8-%D0%B7%D0%B0%D0%B4%D0%B0%D0%BD%D0%BD%D0%BE%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23859
https://www.formuladen.com/ru/%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8C-%D1%83%D0%BF%D1%80%D1%83%D0%B3%D0%BE%D1%81%D1%82%D0%B8-%D0%BF%D1%80%D0%B8-%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%D0%BE%D0%BC-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D0%B8%D0%B7-%D0%B7%D0%B0-%D0%BF%D0%B0%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B-%D0%BF%D1%80%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23860
https://www.formuladen.com/ru/%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8C-%D1%83%D0%BF%D1%80%D1%83%D0%B3%D0%BE%D1%81%D1%82%D0%B8-%D0%BF%D1%80%D0%B8-%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%D0%BE%D0%BC-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D0%B8%D0%B7-%D0%B7%D0%B0-%D0%BF%D0%B0%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B-%D0%BF%D1%80%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23860
https://www.formuladen.com/ru/%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-8812
https://www.formuladen.com/ru/%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-8812
https://www.formuladen.com/ru/%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80-%D0%BA%D0%BE%D0%BB%D0%B5%D1%81%D0%B0-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D0%BE%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23837
https://www.formuladen.com/ru/%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80-%D0%BA%D0%BE%D0%BB%D0%B5%D1%81%D0%B0-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D0%BE%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23837
https://www.formuladen.com/ru/%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80-%D1%88%D0%B8%D0%BD%D1%8B-%D0%BF%D1%80%D0%B8-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D0%BE%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23838
https://www.formuladen.com/ru/%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80-%D1%88%D0%B8%D0%BD%D1%8B-%D0%BF%D1%80%D0%B8-%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D0%BE%D0%B8-%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-23838
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

6.3) U3meHeHune TeMnepaTtypbl C UCnosfib3oBaHUeM TeMnepaTypHoOro HanpshxeHusa ona

CcyXxarwlujerocs ctepxHs d)opmyna B

B >opvyra | [ Mpuvep o Eavmus |
At ° 13.5155 20mrs
= 3 o =
R o2 0.006m - 20000mpa - 0.001c - o 10"

In 15m
10m

OuenuTb chopmyny [

6.4) KoachcbuumeHT TennoBoro paclimpeHusi Nnpyu TeMnepaTypHoOM HanpsikeHUu ans

cyXaroLerocs cedenns crepxkHs ®opmyna

Mpumep ¢ EguHuubl
_ W 0,001t = 18497 kN
o= D, h, : o= T5m - 10m

0.006m - 20000mpa - 12.5°C -

B
"\ 1o

OueHuTs chopmyny (@

6.5) Mogynb ynpyroctu npu TemnepaTypHOM HanpsikeHUN ONs CyXaloLerocs ceyeHusi

cTepxkHst Popmyna

o 20 Mpa
E= D, T, 21624.8058mpa = T T

0.006m - 0.001°c* - 12.5°c -

(15
2\ Tom

OueHuTb chopmyny [

66) Mo,qynb ynpyroctu ¢ ncnonb3oBaHmeMmM KonbLeBOro HanpsxeHusd u3-3a nageHus

Temnepatypbl ®opmyna @

op-d 15000mpa - 0.230
F—__n bre 19942.1965 Mpa = a2 " D230m
Divheel - dtyre 0.403m - 0.230m

6.7) TemnepatypHasa gedopmaumsa ®opmyna (af

OuenuTb chopmyny [

_ [ Dwheet - dire 07522 =  2A03m - 0230m
°T d 0.230m
tyre

. © formuladen.com

OueHuTs chopmyny (€
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6.8) TeMnepaTypHOe HanpsikeHUe 4NN y4acTKa cyxarolerocs crepxHs ®opmyna

[ opwyna | OuenuTs chopmyny [
Dy-hy
W=t-E-a At ————
D,
ln<ﬁ>
Mpumep ¢ EanHMub

15“’1 - 10]]’1
15m
1n<m>

69) TonwuHa KOHM4YeCcKoOro CTepPXHA C ucnonb3oBaHem TeMnepaTypHoOro HanpshxeHus

18497.2761N = 0.006m - 20000mpa - 0.001°c* - 12.5°c -

®opmyna (@
Ouenuts hopuyny ([
o 20MPa
L= =% 0.0065m = T5m - 10m
E-a- At —— 20000 mpa - 0.001°c* - 12,5 - ———
])Z In(—)
1n<rl> TOm

7) O6bemHas gedopmaums NPsIMOYrofibHOro cTepXHs. Popmynsi

7.1) Oecdhopmaumsa no rny6uHe npu 3agaHHOM o6LeMHoW AedhopmaLumn NPSIMOYTrofibHOIo
cTepxHa dopmyna (af

e
eg =& - (51 + Eb) -0.0266 = 0.0001 - (10.002 + 0.0247 )

7.2) echopmaumsa no gnNuHe Npu 3agaHHon o6beMHoM AecopMaLm NPAMOYrofibHOro
cTepxHa ®opmyna (af

OuenuTs choopmyry (@
g =c¢,- (Eb + Ed) -0.0279 = 0.0001 - ( 0.0247 + 0.0033)

7.3) Dedopmaums no wWnMpuHe Npu 3agaHHon o6bLemMHon aechopmauum NPAMOYronbHOro
cTepxHa ®opmyna (af

R

& = £, - (gl + gd) -0.0052 = 0.0001 - ( 0.002 + 0.0033 )

7.4) O6beMHas aedopmaLmsa NPAMOYrofibHOro crepxHA Popmyna B

[Tpnwe | OuenuTb chopmyny [

g, =& +g +gq | | 003 =0002+ 0.0247 + 0.0033
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8) O6LeMHas aedpopmaums cpepbl Dopmynbi

8.1) Oedopmauuma c yueTom o6emHon gechopmauumn cpepbl Popmyna B

0.0001
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OueHuTs chopmyrny (€

8.2) lnameTp cdepbl ¢ Mcnonb3oBaHMeM ob6bLeMHon gedopmauum cchepbl Dopmyna (a{
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8.3) UameHeHne anameTpa npu o6vemHon aedopmauum ccepbl Dopmyna @

dopmyna

Mpumep ¢ EguHuubl

0.0002m = 0.0001 -

5.05m
3

8.4) O6bemMHas gedopmauus cchepbl Dopmyna (af

OuenuTb chopmyny [
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8.5) O6bemMHas gecdopmauus cchepbl npyu HannyMm 6okoBon gedopmauun dopmyna (a{

dopmyna Mpumvep

. © formuladen.com

OueHuTb chopmyny [
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NepemMeHHble, UICNONb3yeMble B
cnucke Ctpecc u HanpsixxeHne
Popmynbl Bbille

KoHcTaHTbI, (pyHKLMU N n3MepeHus,

ucnonb3yemblie B cnucke Ctpecc u
HanpspkeHue ®opmyrbl Bbille

A Mnowapak nonepeyHoro ceveHus (Miowads
Munnumemp)

A, 3oHa 1 (KeadpamHbiti memp)
A, 3oHa 2 (KeadpamHbiti Memp)

d Ouametp Bana (memp)
d4 Ouametp1 (Memp)

d5 nametp2 (memp)

D, Mny6uHa Touku 2 (Memp)
dtyre [nameTp WuHbI (Memp)

Dy heel AvameTp koneca (Memp)

E Mogynb ans mnagwux (Mezanackaris)

h 4 Fny6una Toukun 1 (Memp)

| AnvHa koHnueckoro cTepxHs (Memp)
L OnunHa (memp)

LRod [nvHa cTepxHsa (Memp)

LTaperedbar [nuHa KOHMYECKOro CTEPKHS
(memp)

t TonwwHa ceuenns (memp)

W NMpunoxenHas Harpyska, kKH (KurnoHsomoH)
Wapplied load MP1noxenHas Harpyska
(KunoHbtomoH)

W 0ad MpunoxeHHas Harpyska SOM
(KunoHbtomoH)

0o KoadhhuLMeHT NMHEHOro TennoBoro
pacwmpeHnus (Ha epadyc Llenbcusi)

Y KoHkpeTHbI Bec (KunoHbromoH Ha Kybuyeckul
memp)

YRod YaernbHbli BEC CTEPXKHSA (KUTOHBIOMOH Ha
Kybudeckul memp)

adia M3ameHeHne gnametpa (Memp)

Ol Yanunenve (memp)

At Vismenenve Temnepatypel (Mpadyc Lienbcus)
€ HanpsibkeHve

€}, HanpsbxeHne no wmpunHe

- © formuladen.com

o KoHcTaHTa(bl): pi,

3.14159265358979323846264338327950288
rnocmosiHHasi Apxumeda

o KOHcTaHTa(bl): €,

2.71828182845904523536028747135266249
rnocmosiHHast Hedlinupa

o ®OyHkuun: In, In(Number)

HamypanbHbil nozapuhm, makxe u38ecmHbil
KaK J102apucbm o 0CHo8aHUIo e, s18r1emcsi
obpamHoUl ¢hyHKyuel HamyparbHoU
riokazamesnbHoU QOyHKYUU.

o OyHkumm: log10, log10(Number)

LHecamuyHblil no2apum, makxe U3eecmHbil Kak
no2apugbm rno ocHosaHuro 10 unu decssmuyHbIl
noeapuchm, npedcmasrnsem coboul
MamemamuyecKyro (OyHKUU, 06pamHyto
9KCrOHEeHYuanbHoU hyHKYUU.

o OyHkuun: sqrt, sqrt(Number)

@yHKYUS u3srneqeHuUs: kKeadpamHo20 KOPHS —
3mMo hyHKUUSI, Komopasi NpUHUMaem Ha 8x00
HeompuuameribHoe YUCsI0 U 8o3spaw,aem
KealOpamHbIli KOpeHb U3 3a0aHHO20 8XOOHO20
yucrna.

o WamepeHnue: inuHa in meTp (m)

[AnuHa lNpeobpasosaHue eOUHULY, UBMEPEHUS @

o W3mepeHne: ObnacTthk in KBagpaTHbin MeTp (mM?),

Mnowaab Munnumetp (mm?)
O6nacms Npeobpa3osaHue eQUHUY, USMEPEHUS

(af

« W3mepenune: Cuna in KunoHbtotoH (kN)

Cuna lNpeobpasosaHue edUHUL U3MepPEHUS @

o Wamepenue: Pa3nuua temneparyp in lpagyc

Llenbcusa (°C)
PasHuya memnepamyp Npeobpa3osaHue eduHuY,

usmMepeHusi @

o WawmepeHnue: TemnepaTypHbIn ko3 duumeHT

conpoTtuBneHus in Ha rpagyc Lenbcua (°C™)
TemnepamypHbIl KoaghgpuyueHm
conpomueneHus lNpeobpa3osaHue eOUHUY

usmMepeHusi @

o WamepeHue: KoHkpeTHbIM Bec in KNNOHBIOTOH Ha

Kyouyeckuin metp (kN/m?)
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« &g dedopmaums no rnybure KoHkpemHbiti eec NMpeobpasosaHue eOUHUL

3mepe. ~
» & dedopmauus no anuHe usmep HUHL’

« WamepeHnue: Ctpecc in Meranackans (MPa)

+ €_bokosas nedpopmaLys Cmpecc lNpeobpasosaHue eduHUL UBMEPEHUS B

« &, O6bemHas nedopmaums

« O Tennosas Harpy3ska (Meeanackarib)

» Op, Hanpsxxenve obpyda SOM (Meeanackarib)

» Oyniform PaBHomepHoe HanpsbkeHne
(Mezanackarnb)

« ® Ounametp cchepbl (Memp)
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3arpys3ute apyrue PDF-cannbl BaxHbin ConpoTuBneHme marepuanoB

e BaxHblit MoMeHTLI nyya ®opmynkl @ ¢ BaxHbIn HaknoH u nporn6
e BaxHbin U3rmbarowee HanpsxkeHUe Popmynbl (af

dPopmyrnbl (af e BaxHbI HanpsixeHue aHeprum
e BaxHbin KoMOMHUpPOBaHHbIE oceBble U DopMynbl (a1

usrmnbatowme Harpysku ®opmynbi @ ¢ BaxHblil CTpecc U HanpsikeHue

e BaxHbI MNaBHbIN cTpecc dopmynbl (af
dopmyrnbl (af e BaxHbin TennoBas Harpy3ka
e BaxHbin HanpsikeHue caBura Popmynbl (af
dopmynbl (af e BaxHbin KpyuyeHune ®opmynbi (af

I'IonpoGyﬁTe Halln YHUKaNbHbIe BU3yalibHble KalNlbKynAaTOpPbI

° MpoueHTHOEe u3MeHeHue @ ° @ HOK aByx uucen @

 EZ] NpaeunbHas ppo6L @

Moxanywncta, NOOEJIMTECH atum PDF-cbannom c temn,
KOMY OH HY>eH!

1ot PDF-chann MOXHO cKayaTb Ha 3TUX A3bIKax

English Spanish French German Russian Italian Portuguese Polish Dutch
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