Yysunuw Ba cukunuwiaa ctaTuk
HOAQHUK cucTemanap.



Pexa:

1. Hy3unraH ek cuKunraH ctep>xeHnapHuHr
MYyCTaxKaMIUK LLapTW.

2. CTaTtuk HoaHUK Mmacana.

3. Uy3unraH ekn cukunraH ctepxeHnapra
onpa CTaTUK HOaHUK Macana.
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1.Yy3unrad eku cukusnraH
CTepPXEeHMAPHUHI MyCTaXKaMAauK LLIapTU.

Yysunran €Ku CUKHIIaral KOHCTPYKIMSIAp MyCTaxKaM HIIJIAIIKA YIVH VIIap/iaH XOCHII
OYyJaaurad 3HT KaTTa HOpMaJjl Ky4WIaHHUII [Ty KOHCTPYKIIUS MaTepualid YUYyH pyXcar dTuiaran
HOpMaJ Ky4JIaHMIIIaH OPTHO KeTMacauru 3apyp. KOHCTPYKIMSHUHT eMUpUIIMaKl Y30K BaKT
XaB(CcH3 UIIIANTMHN TabMUHIAMaNUTaH SHI KaTTa Ky4JaHHII pyXcaT dTUJITaH KyWIaHUII
nevinnaau. Pyxcar sTuiradn HopMan Kywianuil [6] [t], éku O .4, Omman Oenrunanaau. Arap
MaTepuall Yy3UInI €KH CUKUINTa TypJnda KapIImiInuK Kypcarca, pyxcaT STUITaH Kyd4IaHUIIIap
Xam TCPI/ILHJ'II/I‘—Ia[6]V [6]C ownan oenrunananu. [lynnai kunub, dy3uiarad €Ku CUKUAJITaH
CTEPKEHJIAPHUHT MyCTaXKaMJIUK IIapTy Kyhaarnya €3uiain:

Nmax
Ome = <lo] (2.1.1)

Oy epaa [G] - cTepkeHb MaTepuany y4yH pyxcaT 3THITaH HOpMaJl Ky4YJIaHUII.

By ¢opmyna acocuaa Kyiaaru y4 Xui1 MacajaaHH Xajid KUIUII MyMKUH

Yy3niaran ki CHKWITaH CTePKEHIAPHUHT

’ MVCT&XK?’II/IK manTu '

CrexeH 10K KyTapa Kynnamanr kecum KoncTpyknmsiHn
OJIQJINTAH Ky4HH! YyiuamnapuHu MycTaxKkaMauruHu
AHUKJIaIl TaHJIall. TCKIITUPHUILL
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O =2 (21.2)

by epna N — xaB(au kecumaaru KyHaajgaHT Ky
A — CTEp)KHHUHT KYHAAJIaHT KECUMHU

Hysunuiiga
MYCTaXKaMJIUK
[apTiIapH.
Xwucobmnar

TypJiapu

CTepsKEHHUHT CTep>KEHHUHT Pyxcar oTairan
XaB(I)JII/I MY CTaXKaMJIMTUH KY4YHH aHHUKJIAII
> : (KOHCTPYKIMSAHHU UIITa

KyHAaJIaHI N TCKIIHUPHILIT APOKITHIMIUHH XHCOOIAIL,
KECUMUHH TexkmupuIn Xucoou OFMPIHK GYiiria)
CTepsKHIa KCCHMHUHT
TaHjall YTMAMIApH Ba FOKIArH N_, <0, ® A
A > =& o <o
O-adm T omax T

(2.1.4) (2.1.5) (2.1.6)




Pyxcart atunraH Hopmarn KyynaHuLl TYPRY Mmatepuarniap xap Xusn Kuumarra ara
bynaan.baban matepmannap ydyH pyxcart 3TurradH HopmMai KydfaHULLTapHUHP
Knnmatnapu 1-xagsanga KentupumnraH.

PyxcaT aTunraH Hopmars KyyYnaHULIapHUHT KUAMaTIapu:

MaTtepuannapHUHIr HOMMU o, | (MI1a) o, | (MIMa)
YysaH 28 - 80 120 — 150
Mynat c1.1 120 120

CT.2 140 140

cT.3 160 160
MUC 30-120 30- 120
NatyHb 70 — 140 70 - 140
BpoH3a 60— 120 60— 120
AntoMnHUM 30-80 30 -80
OypantoMnHum 80 -150 80 -150
Kaparan(tonanap 6ynuya) 7-10 10-12
Ay6 (Tonanap 6ynu4a) 9-13 13-15
Tow (knaaka) 0,3 0,4-4,0
fuwT (knapka) 0,2 0,6-2,5
BeToH 0,1-0,7 1,0-9,0

Ara Y S
p CTEpPKEHb MaTrepuaiu IIyBHJIE/IIH €KU PR N_.. " [G ]

CUKMJIMIIIa Xap XWl KapUIMIUK Kypcarca, m ax A 4
YHUHI MYCTaXKaMJIMK IIapTH YY3WJIMII Ba N
CHKWJIMII YYYH aJ0XUIa XUCOOIaHa M. O o = jx <|o,]

(2.1.7)

(2.1.8)
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MycraxkaMmJInKKa
XHUCOo0JIall YCYJIH.
MycraxkaMmJIIMKKa
pyXxcar 3THJITaH
KYYIAHUII Oyiu4a
XU COo0JIaIIl.

CTaTHK Ky4 TabCHPHAA MYCTAXKAMIHKKA XHCO0IAII yCYLIAPH
Yerapasui xoaar Pyxcar sTnaran
oyiinmua Kyd4 Oyin4ua

Kypuauimaa uiiaTuiaan

yiuaara TaXMHHJIapra Kypa

o -

Heran marepuaauaa ¢gaxkart
3JacTUK AedopManust XoCHI
ovananu

AHUK ZI‘eTaJi

o~

HdeTrangaru HINYU KYy“4JIAHUIIT
Xapdau Ky4JIaHHIIAAH KHYHK
6Vanmm jo3um o <o, 7 <7"°




2. CTaTuK HOQHUK Macana.

Uy3unuim - CUKWIWINTA WIUIAWAWTAH WHKEHEPIUMK KOHCTPYKIMSIAPU CTAaTUK aHUK EKU
CTaTUK aHUKMAaC CUCTeMa KYPUHUIIKIA OYIHUIILIapU MYMKHH.

Tamky kyunap €ku OOIIKa OMWJIAp TabCUPHIA CUCTEMa/Ia XOCUII OYJIaauraH HOMabJIyM
peaKIUsJIapHUA CTaTUKA TEHIVIaMaJlapy €pAaMujia TOMUIIT MyMKUH OVJraH cucTeMaliap CTATHK

AHUK CUCTEMAJIAPHU TALLKWI TAIH.
KoHCTpyKIIMsT MyCTaxKamJIMTH Ba OUKPJIMTMHU OPTTUPHUIN MaKcaajapuja 0ao3aH yHra

KylUMYa TasH4YJIap, KylIMM4ya CTEpXKEHJap YypHarwiaau. by V3 HaBOatuga Kymumua

OOFIaHUIITIAPHU XOCUJ KWJIUO, HOMabIyM peakiusiiap MUKIOPUHUA OPTTUPAIH.

Tamku Kyd TabCHUpHUIa CUCTEMAIA XOCWI OYJIaAurad HOMabJIyM peakuusiap MUKIOPH 11y
CUCTEMa Y4YyH TYy3UIl MYMKHH OYJIraH CTaTUKAHWHI MYBO3aHAT TEHIIaMaJlapu MUKIOPHUIAH
Kyl OyJIraH cucTeMajap CTAaTHK aHMKMAacC cucTreMajaap ae0 roputunand. Cucremanaru
HOMAbJIYM PEaKOMSAIap Ba 11y CACTEMa y4YyH TYy3WITaH CTaTHMKa TEHITIamMajapd MUKIOpJIapu
(hapKy CUCTEMAHUHT CTATUK AaHUKMACJIUK Japa)KaCUHU TAIIKWJI 3TA/IH.

Cratuk aHMKMac MacalajlapHU €YUl YYyH CHCTEMAHUHT CTATUK AaHUKMACJIWK Japakacu
MUKIOPHUJA KyIIMMYa TeHIIaMaliap 3apyp Oynaau. YinapHu aedopManusIapHUHT YMYMUNIIAK
mapTu €ku AeopManysuiapHu COMUIITUPUIL YCYIIH €plaMuia Ty3Uiaiau.
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ANIQMAS SISTEMALAR
Berilgan sistema
f | =
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A B
Asosiy sistcma
A B
Ekvivalent sistcma
| | =
- T X=R,
A B g,
F—F——

+ 0= KANONIK TENGLAMA
X+ 0,=0 (Ko’chish tenglamasti)

Op- | - kesimning berilgan kuch

ta’siridagi ko’ chishi
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(2.2.1)

Ou -1 - kesimning birlik kuch

ta’sirida ko’chishi




Uysnimin Ba

CUKWJINIITA
LTl U aH
KOHCTPYKIIMS
Marepuasuiap KapIuuinruaa
KOHCTPYKIUATA TABCUP i B\
STHUINWTA Kypa 2XWJI Macaja 4 W
2 Crartuk
raHuJI1aau.
Yp 2l AHWK Crartuk
HOAHHUK
CraTuK aHUKMAC Macajia MalluHa 6KU CraTuK HOaHUK MacaslIapHu

€YMIIIA KYIMHYA Ky4 YCYIUAaH

KOHCTPYKIMS KUCMJIapU1a KylnuM4ya
AHUKJIAHAIN.

3YPUKUIIIHUHT KeJIUO YUKUIIKM HATHXKacuaa
naijio 6ynaau. Cucrema KucMiiapu/ia 4]
KyluIuM4a 3ypUKUII Ky4JIapu 3ca
TEMIIEPAaTyPaHUHT Y3rapyullid, TassHY Ba MIAPHUAD
KECUMJIAPUHUHT CUJKUILM HaTHXKACUIa COOUP
oymanu.
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YHy3uiamin - CAKHJIAIIIATH CT
KyWUJIaryd yCyJIaH

1.bepunran macanaja 6apya peakius KyWIApUHUHT KM HOMAbJIyM 3YPUKHUII KyWIApUHUHT
WYHAJIUIIU KYPCATUIIAIN;

2.11ly macana y4yH J03uM OyJIraH XaMMa MyBO3aHaT TeHITIamMajaapy €3WIn0, YHUHT
AHWKMACJIMK JTapa)kacu OenruIaHaIu;

3.CucTteMaHUHT aipyuM KUCMJIApUHHHT JiehopMaIusiiapy opacuaara OofIaHuIIIapaaH
dorinananu6 6apya KyMMya TeHIJIaMaaap Ty3uIajiu;

4. Kymmmya TeHniamanapaaru aeopmanusuiap, I'yk KoHyHUaH Goiiananuo, TEruiuim
3YPUKUII KyWwIapy OWiaH aJMallTHPUIIAIN;

5.Xocun OynaraH TeHIaMaliap OUprajvkiaa edminod, 0apuya HOMabIyM Kydjapyd TOMWIAOU.
Arap craTMK aHMKMac Macajla acoCHM cucTeMa TaHJall yCyau OWJIaH edyusIaauraH Oyiica,
IOKOpHU/JIary INIAHHUHT 3 Ba 4— MyHKTJIapU Kylugarnya y3rapTUpUIaaf:

6. CTepxeH opTUK4Ya OOTIaHMIILIAP/IaH 030/ KWJIMHUO acOCUI CHCTEMA TaHJIaHaId Ba Oy
acoCHil cuctemara Oepuiral Ba OpTUKYa HOMAabJIyM KydJiap TabCUP ITTUPUIIA]IHN;

7.Acocuii CUCTEMaHUHT OPTUKYa HOMAabJIyM Kyd KYHMWJITaH HYKTAaCUHUHT KY4YUIIW TOMAINO,
HOJITa TEHIIAIITUPUIIAIN.
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Macanan: Temup Wyl peiciapu KullgasTopasad, €3maa  dca KeHrasgd. CTaThuk HOAHUWK
MacajajgapHy €UMIlljia aCOCUN Macalia Kylumya 3ypuKHIgaH KeIu0 YuKKaH aehopMalusiHA €K1
KYUYUIIIHU XUCOOra oubd KylMMua TeHIlaMa Ty3ulll. by MacananapHM €uullljia CTepyKeHIapHUHT
neopmanusuiapyad - Xxucobra onuin - Kepak Oyiagn.  HIyHMHT _y4yH -~ XaMm ' aHHMKJIQHTaH
3YPUKUIUIAPHUHT KUMMAaTH, CTEPKCHJIAPHUHT  yJidamiiapura, | 9JIaCTHUKIMK - Xoccajlapura
OOFJIMKJIHP.

Nxku ToMOH OMIaH KUCTUPUO MaxKamMJIaHTaH YCTYHJIa TassHY pPeaKivs Ky4JIapUuHU aHUKJIaiiMuU3.
[ITakn-1 MmyMKHH OYJIrad cTaTuka TEHINIaMaJlapuHU Ty3amu3. byHaall MacanadapHi €4uInia
acoCHil cucTeMa TaHjJall yCeylIuaaH (poiganaHnuiagu, SbHU TasHYJIapiaH OMPUHUHT YCTYHTa
TabCUPU HOMABIYM peakiys Kyuu Ovnan anmamtupuiaany. [y ycynmga Xocuil KUJIMHTaH
CHACTEMA aCOCHUHM CUCTEMA JICHUIIA]IN.
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ZY=0 RuF+R =0}  Zx=0, (2.2.2)

Craruka TeHIaMaiapy OMTTa YHIaru HOMabiayM UKKHUTA, JEMaK Macaaa Oup MapTa CTaTUK
HoaHUK. KymuMua TeHrimaManu Oepuiral Ba aCoCuii cucremaiapaan dovaananul Ty3uiaau.
bepunaran ymymuit MyTJioK aedopmaiiysi HoJjira TCHT
Al=0 (2.2.3)
by mapt acocuii cucremaja xam Oaxapuinu 3apyp.
A=Al +AlL, =0 (2.2.4)
Oxupru udonanu ['yk KOHYHHM €paamMuia MabIyM Ba HObMaIyM Kyujap OuiaH ajiMalliTHPaMU3.

Acocuil cucteMaHuHT b HyKTajgaru Ky4uiHy TONKUO, YHUA HOJITa TEeHIIAIITHPAMU3, YYHKU
CTaTUK aHMKMAacC CUCTEMaHUHT Oy HYKTAaCH MaxKaMJIaHTAHJIUTH YYYH Yy Ky4a OJIMaiau.
b HyKTaHUHT KY4YUIITMHUA TONMUII Y4yH ['yK KOHyHU1aH doii1aiaHaMu3;

_ RB 13 . RBZ2 - RBll i Pll :O, (225)
EF EF, EF, EF

xocun Oynran (2.2.2) Ba (2.2.5) TeHramanapau Oupranukia eano, Homabiym R BaR
pEaKUUsIIapHU AHUKJIAUMU3:

P(}’;+Ej Pl
R 2 3 : 1
AR Al
F. ' F, F Al
1 2 3 F-| F2 F3
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Y3 —y3MHU TeKLINPULL caBonnapw

1. Kapgan Macajanap CTaTUK HOAHUK Macaialiap Aevuniaid ?

2. CraTuk aHMKMAac MacajajlapHy €UMII TapTHOU KaHJau?

3. Ukku TOMOHJAaH KUCTUPUO MaxKaMJIaHTaH YCTYH/Ia TasHY . peaKiys
Ky4JIapyu KaHJal aHUKJIaHAIA?

4. CrepxeHap CUCTEMACH KaHJau TEKITUPHIIaIN?

5.CTaTuk HOAHUKJINUK AapaKacyu HUMA?

6.Acocui CUCTEMA XaKUa TylTyHYa.

7.'yK KOHYyHUHUHT MaTeMaTuK U oaacHu.

8. Jlebopmanusiianrasd Ba ac(opmaliysiiaHMarad CTep)KeHJIap CHUCTEMACH.
9. Pyxcar 3Tuiral KywiaHWII HUMa?

10. Kywianumuiap TyriaHAI(KOHIEHTPALUSICH ).

11.9xTHET K03 (PDULIEHTH HUMA Ba YHUHT MUKIOPH KaHAal hakTopiapra
OOFJIHK.,

12. Uy3unran €kyu CUKWITaH CTEPKECHIIAPHUHT MyCTaXKaMJIMK LIapTIapuHA
€3MHL.
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) *7 o0 ke, /

Nukyn Ky4jaap SJIEMEHTIAPHUHT OWKUPIUTAra OOFIMK. OJIEMEHTJIap
OMKUPJIUTUHU Y3rapTUpUO WYKW Ky4siaap TaKCUMJIAHUIIWMHU Y3rapTHPHUIII
MYMKHVH

Temneparypa y3raprasja Kyd Ba KywlaHUIIIAp a0 Oynaan

Muky Kyd Ba KywIaHMIUIAp TallKAd Kyd HWYK Oyiaranjga Xam Iamnjo
OYJIMIII MyMKHH

Texkuc Ky4naHuIra sra OyJraH 3JE€MEHTIM KOHCTPYKIUSHU JIOMHXaaao
Oynmaiau
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Yysunuw Ba cukmnuuipa
CTaTUK HOAHUK Mmacana



Pexa:

1. WMKKY TOMOHJIaH KUCTHPUO MaxKaMJIaHTaH ITYJIAT CTEPKEH YUyH
Oepujrad CUCTeMa aCOCUM CUCTEMara aulaHTUPUICHH, MyBO3aHAaT
TEHITIaMaJIapy TY3UJICUH
2. Craruk HOAHMK Macajla CTaTUK aHWK Macajiara anJiaHTUPUIICUH
3. bepunran mynar ctepkeH yayH N, ., A AHHKIIAHCUH
4. TonwmnraH KMUMaTiIap acocuaa OyiiiaMa Ky4, Ky4JaHHIL, MyTIOK
nedopMalus dIopagapu KypuaCuH

5. MyTtnok aedopmaiiys HOJIra TCHIVIMTY aHUKJIAHCHH.
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bepunran:
F =200kN

A =15-10"m”’ A
A, =10-10"*m”?

a=16m
b=12m b

c=1.4m l«

Tomumi kepax: <
Ra-? Rg-? N-? o-? ¥

Al-7 AI=0

1-LUaKI

Egaumn:

MyBo3aHaT TeHITIaMaCuHU TY3aMH3:
NI Fb Fc

R,~F+R,=0 , A==t | A=Al +Al, =0, Al, =—2 .
i ’ EA 7 " TEA, EA

Rpa Ryb Rye

Ao =74 " EA EA

2 2 1
_Rya Ry Rye Ib  Fe

EA, EA, FEA, EA, EA,

N



R,=F—-R, =200-114 =86kN

1. N Oyinama Ky4yHH aHUKJTanMHU3;

1] N, +R, =0
N, =-R, =—114kN

LIl N,—F+R, =0

N, =F-R, =86kN

LI N, —F+R, =0
N, =F—-R, =86kN

2. o KyWIaHWIHA aHUKJTaiMHU3;

N, -114

o, =—L= —=-11,4-10" kN/m’
A, 10-10°

o= iy 8 —=8,6-10" kN/m’
A, 10-10
N, 86

=5,73-10* kN/m’

Oy = =
o4, 15-107



3. Al MyTJIOK nedopMaiusiHi aHUKJIaiMHA3: Al = %
ap = A L0 45 104
EA, 2-10°-10-10"
Al, = Nab _ 886'1‘2 —=516-10"*m
EA, 2-10°-10-10"
Al3:N3c: 886'14 - :4-1074]11
EA,~ 2-10%-15-10°
Texmmpwui: Al =0
Al=-9.12+5.16+4~=0
Ry
L ] o = /I,
4 |N3
[ oI i
2 : = My :
a LF ) lF I T J’F ¢F
; G T T T T
Rg Rg Rg Re
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