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Kupum
PE3EPBYAPJIAP

TemupOeron pesepByapiap Typiau CYHOKIHKIAp (HedhTh Ba HEPTh MaxcCyJlOTIapH)HU
cakyam BasudpacuHu VYTahau. PesepByapHMHT WYKU CUPTH CYIOKJIUKHUHT KUMEBHUI
TapkuOura Kkapad 6yEK, JOK EKH IITUTKaNIap OUilaH KOTUIaHAIH.

TemMupOeToH pe3epByapiapHU JiOMMXanall Ba KypHIJla YHUHT  JIEBOpJapu Ba
TyOUHUHT €pUKOApIONUINTK XaM/ia CyB YTKa3MaclUrura ajioxujaa 3Tuoop Oepurn tanad
stunany. EpukOapIONITMKHU ONIMPUINHMHT JHT SXIOM YCyJIH pe3epByap [eBOpuia
OJIIMHAAH KywiaHuml yirorumaup. CyB YTKa3MacIUITMHUA TabMUHJIAII YYyH 3U4 OETOH
KYJUIalll Ba MYKH JIEBOPJIapra Maxcyc KoIuiaMaiap KOIUIall TaBCUsl STUIIAH.

[ITaknura kypa pesepByapiap oJaraa JoMpa Ba TYFpU TYpTOypuyak MIAKJIWra sra
oynaau. JKoimaHumn caTxura Kypa ep OCTH Ba €p YCTU pe3epByapiiapu, KypHIIUII
yCyJIura Kypa MOHOJHMT Ba WHFMaMOHOJUT OViaau. ApMarypacu oaauil €Kd OJAUHIAH
3YPUKTUPWITaH OYIUIITN MyMKWH. Pe3epByapiapHUHT OYUK Ba €MUK XWIIJIAPU MaBXKYI.

PesepByapiapHuHr  makiaM  Ba  ylIY4amuiapu  TypJid XMW BapUAHTIIAPHU
TeXHUKFUKTHUCOJIUN  TaxJIWJA KWIWII acocuaa OenrwinaHanu. TaxpuOamapHUHT
KYpCaTUINMYa, CyB TYIUIAWIUTaH pe3epByaplIapHMHI CHFMMH 2-3 MHUHT M° rada Oyca,
YHH JIOMpa MAaKIxuAa 5-6 MEHT M° IaH OpTHK OYJica, TYFpu TYpTOypYaK MIAKIMAA OJIMII
Makcajara MyBoGUKIUD.

PesepByapnapHunr naeBopiiapu Ba TyOwm wmyctaxkamumk cuHpu B15-B30, cys
VTkazmacauk mapkacu W4-W10, coBykOapaouuu mapkacu F100-F150 6ynran orup
O0etongaH unuiadaau. OIIUHIAH 3YPUKTUPUIMANIATAH KOHCTpYKIUsuiap yuyH A-l,

A-Il, A-Ill, Bpl, onnuanan 3ypuxktupuirad KoHCcTpykuusuiap yuyn A-1V, A-V, A-VI Ba
Bpll cundnu apmatypanap KyuiaHaau.

Kuunk xaxkmiam pesepByapiapia apmarypajap OJAWHAAH 3YPUKTUPUIMANIN.
Curumu 500 M3 Ba yHman opTUK GYIIraHaa A€BOPIAPHUHT EPUKOAPIOIIMTUHY OIIKMPHULI
Y4yH, apMaTypa OJJAMHAAH 3ypuktupuiaav. OIOuHIaH TapaHTJaHAIWTaH TOPU30HTAI
apMarypa pe3epByap ACBOPHMHMHI TAllIKU CUPTUTa ypaiaau. [[eBOpHUHT y3U MKKHU KaBaT
CUM TYp OMIJIaH KUXO3JIaHA]IH.

JHoupaBuil pe3epByapiap OuiaH Oup KaTopia CyB TabMHUHOTH Ba KaHaIM3allMs
TU3UMUAA TYFpU Oypyakiu TeMup OETOH pe3epByapiiapuiaH XaMm KeHr (poiganaHuIraH.
bynnaii pesepByapiapHUHT OanaHymird 6M JaH OLIMaiaW, IUIAHAArd Yiadamjapu
MCTaJraH4ya OJIMHUIIY MYMKUH.

Tyrpu Oypuakiau pe3epByapllapHUHT JAEBOpJapH XaM BEPTHKaAJ, XaM TOPU30HTal
WYHAUIMIUIApAA OJTWIMIITa UWIDIadad. byHJaH Talkapu JI€BOpPJIAp TOPHU30HTAI
WyHaIumaa 4yys3wivmra xaMm unuianad. LIyHuHr ydyH A€BOp KalnWHIWIH JOWPABUU
pe3epByapJiiapra Kaparanja KeHIpOK OJMHA/IH.

Baszudacura xapabd Tyrpu Oypuakiu pesepByapiiap 04uK EKu €MUK OYJIUIIA MYMKHH.
Enuk MoHOMMT pesepByapiapia EnManap TYCHUHIM KM TYCMHCH3 ILIUTalapiaH
UIJIaHAH.

MurMa pesepByapiapia YCTYH TypH 6X6M OyiIraH TYCHHIM TaHen &nmanap
KYJUTaHWJIaIU.



Tabcup dTaérran 3ypuKMILIIapra MyBOMOHWK paBulla TYFpu  Oypyakiu
pe3epByapllapHUHT JEBOpJapy HOMapkaszuil uy3uiuira xucooOmananu. JleBopiap
MyCTaXKaMJIMKJAH Talkapy EpuKOapAOIIITMKKA XaM TeKIIUPUIIaIH.

PesepByap neBopnapu EpuxOapaounuiuk Oyinda [-Tomda KoOHCTpyKUMsIapura
KUpajy, 11y 6oucaan EpUKiIap XOCuil OYIUIIMHN aHUKJIAIIa XUCoOuH 10k cudaTtuaa Ny
KaOyn KumuHamu. EmMa, ycTyH Ba TyO KOHCTPYKIMANAPU XYCYCHil OFMPIMK, TOMIa
TYIIAJITaH TYIPOK OFUPJINTY Ba MyBaKKaT IOKJIAp TAbCUPHUra XUCOOIaHAH.



2. Pe3epByap iinrma TeMUpOETOH 3JI€eMEHTIAPUHU JIOHMXAJTAIl HAMYHACH.
2.1.Pe3epByap yuyH KepakJ/ju WHFMa TeMHUPOETOH KOHCTPYKIUSAJIAPHUHT pyiixaTu

bepunran Bazudara kypa iturMa TeMHUpOETOH pE3epBYapHUHT TapXJlard yardamiiapu
Kyitnmarida: 12x48M, pesepyap Gananmury - 4.2m. MurMa pesepByap yCTYHIAPHHUHT
TypH - 6x6M (1,2 pacm).

Pe3epByap €EnMacMHUHT KOCTPYKTHUB 3JIEMEHTJIAPU KyUUAATH yiIdamiapram dra:
énma niuranap: 5550x1489mm, umranapauar 6ananmmura — h=400mwm. [Tnuranap
COHH:

n, =

L B 4812
en BH IH

=—-—=32-2=64ma.
15 6
Oy epna
L=48M - pe3zepByap y3yHJIHTH,
B=12wM - pe3epByap 3HH,
LH=1.5M — HOMUHAJI TIJTUTAJIAPHUHT JHH,
BH=6M — HOMMHAJ TUIUTATAPHUHT Y3YHJIUTH.

[lMTasapHUHT OETOH XaKMH:
v, =0.95-n, =0,95-64=61M".
0.95 M~ 1-ta mumTa y9yH 6€TOHHMHAT capH.

Tycunaap KyHIaMaHT KECUMHU- TYFpU TYPTOypUak KypuUHHUIIIA OYIUO, TUIMTATapHUHT
TasTHULLM YYyH Ky3/1a TYTyJraH ToK4anapra sra. TyCUHUHI yiyamiapy Kyuaaruya:
V3yunuru — lH=6M, s — B= 0.3M, Oananymru h= 0.8Mm. Tycunnap conu:

nmvc:£. E_l =4_8. E_ =8’/’/lal
ST 6 \ 6
Tycunnapaarn OETOH XaKMH:

=128-n,, =1.28-8=10.2M".
1,28 mM3- 1-Ta TycuH yuyH G€TOHHUHT capdu.

Vm)“)c

Yerynaapu — iturma TeMupOeTOHAaH, KyHAAIaHT KeCUMUHUHT Yiadamiapu: 400x400mwm.
YcryHnap conu:

n., = L+1 . E—1 2(4—8+1j(2— j:9ma.
en T\ | 6 6
Yerynnapaaru 6eTOH XaKMHU:

V,,=092-n, =092-9=828 M’
0.92 m3- 1-Ta ycTyH yuyH GETOHHHMHT capdm.

IoiineBopaap- iiurma TemupOetronad. [lolaeBopnap coHu:
Nyoi =Ny = Ima.

not

[TotineBopaaru OETOH XaXKMHU:
v, =123.-n .=123.9=11.07 M°.

yem not
1.23 m3- 1-Ta noiineBop y4ayH GETOHHHMHT capH.



JleBop maneJap- iinurmMa TeMupOeTOH1aH. [[eBop maHenaap COHM:

nt)esnau = 2(£+EJ = 2(§+2] =2-20=40ma.
' 3 3 3 3
3Mm- ACBOP IMAHCJI DHU. I[eBop IMaHCJJIapyura KCTITaH OeToH XaKMU:
V()ee.nau = (3 : 5 ’ hOes.naH ) nOe«.naH = (3 ' 020 : 42) 40 = 1008 MS'

des.nau
0 nep.man. —0.2M — ITAHEITHUHT KaJIUHJIUTH;
N e o, =4.2M — AHETHUHT OaJIaHIJIUTH.

1 — >xagBan

PesepByapriap ydyH kepakiid HuFMa TeMUpP 0€TOH KOHCTPYKIMSUITAPHUHT XUCOOUI

pyuxaru.
No | Koncrpykuusiiiap Homu Conu beton capdu
(10Ha) (v°)
1 | Enma nuranap 64 61.00
2 Tycunnap 8 10.20
3 Ycerynnap 9 8.28
4 ITolimeBopnap 9 11.07
5 | Jlerop manemtapu 40 100.80
> n=130 D> v=19135

1M? pesepByap MaiiloHM Y4yH OETOH XapakaTu

>V _ 191.35 _ 0.33M72
L-B 12.48 M
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OuanHaaH 3ypPUKTHPWITAH KOOMPFaJiu TEMUPOETOH MAHEUIAPHM  XMCOOJIaI



2.2.1 bouiaHFUY MAbJIYMOTJIAP.

Enma nanen — onguHaaH 3ypUKTUPUIITaH KOOUPFail TEMUPOETOH MaHel

Orup 6eTon cundu — B-40
Rpn=Rpser=29.0 MlIla [2;11 xxaaBangaH]
Rbin=Rptser=2.1 MIla [2;11 xanBanmaH]
Rpy=22 Mlla [2;12 xanBanmaH]
Rp=1.4 Mlla [2;12 xanBangaH]
Vo, =1 [2;14 )xagBangaH]

Ex=32.510° MIla [2;17 >xanBannas]

3ypuktupunran A,VI cundmnu apmarypa.
Rsn=Rsse=980 MlIla [2;18 xxanBanmaH]
R=815 MIla [2;21 xanBangaH]
E.=19-10% MIla [2:;28 xansangaH]

Kapkacra y3ynacura ypHatwirad A 1l cuadau apmatypa
Rsn=Rsser=390 MIla [2;18 xxagBanmaH]
R~=365 MIla [2;21 xagBangaH]
E=20-10* MIla [2;28 xanBannaH]

Kapkacra Beptukan ypuatunrad A-l1l cuadau apmarypa
Rsn=Rsser=390 MIla [2;18 xxagBanmaH]

R~=365 MIla [2;21 xagBangaH]
E=2010* MIla [2;21 xanBangaH]
Rsw=290 MIla [2;28 xanBangaH]

Cumtypnapuu apmatypacuHuHr cTHQU A-l111 @ =10+40mm
Rs=365 MIla [2;21 xangBanjgaH]

At-VI cunduu apmaTypa IIKTPOTEPMUK yCyJIia TapaHriIaHaau Ba atMocdepa 6ocum
OCTHJIa UCCUK — HaM [IAPOUT/A UIIIOB OepUiIaju.

Epunum6apaommiry 6yiinua 3 Tonda kareropusira MaHcyo pyxcar STHITaH

EPUIIAIL KEHIJIUTU:

- KHCKa MYJJIAaT TabCHP STYBYM IOKJIAP YUYH acrc1=0.2MM [2;]1 xaaBangaH|

- Y30K MYJJIaTJIM IOKJIAP YUYH acre2=0.1MM [2;]1 xanBanmaH]

['pyHT OuUnaH TYIAUpPUIL KATMHIUTH — 1. 1M

Kop xarnamu papaiionn — | S¢=0.5 kH/m? [1;4 xansangan]

2.2.2. IInuTaHUHT XUCOOUI Y3YHJIMIH Ba KYHAAJIAHT KECUM



Purenb kyHAamaHT KECUMH YITYaMJIapUHM OJITMHJIaH OeNTuianMus:
hp = 800m; bp = 300m; I:j =5500Mm; Ig' = 6000Mm.m.

PurenbHUHT KCUMU TYFPUTYPTOYpPUAKIIH IIAKIIA.

[muTaHuHr Tapxaaru HOMUHaN yidamiapu: 1500x 6000 .

[mra Tapxgard KOHCTPYKTHUB yiadamiiapu: 1485x5950mm. Ilmuta KECUMHHUHT
Oanmanamuru h=400um ne6 omamuz. Y Xoijna umrdu O6amaHmaauk h, =h—a=40-4=236cu

oymaau. byitnama KOOMpFraHUHT KEHIVIMTH b, =148.5cu , KATMHIUTH h, =5cm.

h, .
Tf :4% =0.125> 0.1, 6ynranu yayH b; xam 148.5 cm onuHamm.

Kentupuiran kecuM KOOMPFaCHHUHT XUCOOUH KeHrru b=2-8.5=17cu (4-pacm).
EnMa nmasHenHuHr XucoOmam Tapxu(cxemacw) OHp opanukiay (IIapHUPIH TasHIaH)
Oasika KYpuUHUIIKMAA OdUHAAM. [[nuTaHuHT XUcoOUid Y3YHIUTH aHUKJIalAa TasHy YKiIapu
IUIMTa Y4 OWjiaH SCM HM TAlIKWJI ATaau, 1e0 OMMHAIN:
l, =595—-2-5=585cu=5.85m.

=340

A

=40
=5

k
=3¢

4

=17
k 1445 ¥
(o S 2 =S
5 =
- T —

S—pacr. 3npeonan

EnManunr 1 m.M. ra TYFpu KeJdaauraH oK 2-KajaBainga KeaTupwirad. Ouu 1.5m Oynran
TUTMTAaHUHT Xap 1M y3yHJIMTUTa TYFPH KeJlaluraH HOpMaTHB Ba XUCOOHI FOKJIap.

2-KaaBall
Ilimrara Tabcup 3TaUraH KJIap



Ne | IOk typnapu Hopmartug rok. (kH/m) | Umonwmmim | XucoOwuit 1ok
K (xH/m)
ko3 dunme
HTJIApU Yt

112 3 4 5

1 | noumwuit IOKJIap: énma | 2.0 1.1 2.2

[T TaHUHT Xycycuu
orupnuru 12:6=2
2 | HeEMEHT KopumMacuauHr | 0.825 1.3 1.07
KaTJIaMH. & = 25um,
,)::2200555;3
0.02521.5=0.825

3 | cyBman xumosutoBun Katiam | 0.15 1.3 0.20

0.11.5=0.15

4 | TynpokHu €nMa TudTtanapra | 25 1.15 28.75

émunr:Hy,v¢101.5=1.12'10°1.
15=25
JKamu > 9" =28975 D> g =3327
5 | BakTuHYanuK toKjIap: kKop | 0.75 1.4 1.05
OFUPJIUTU
S01.5=0.51.5=0.75
6 | xu3mar Kkypcataétras | 2.25 1.3 2.93
UIMYAJIAPHUAT  Ba  XOM
AIIEHUHT OFUPJIUTH
1.51.5=2.25
Kamu dVv"=33 V =4.40
Xammacu q" =g" +V" q" =28.975+3.3=32.275 q=237.67

q=g+V

2.2.3. XycoOuii Ba HOPMATHUB KOKJIAPAAH XO0CHJI OYJIraH 3yPUKHIILIAP

TYynuK HOpMaTUB IOKJIaH XOCKJI OynraH M" ea Q"

M" =

q"-1> 32275.5.85°
8

=138.06 xH - m,

Q"=05-9q"-1,=0.5-32.275-5.85=94.4 xH.
VY30K MyaaT TabCUP ATYBUM HOPMATHB IOKIaH XOCHII OYJITaH MOMEHT

n_
M, =

g"-12 _ 28.975-5.85
e -

=123.94 kH - m.

Kucka mynaat Tabcup 3TyBYM HOPMATHUB IOKJaH XOCHJI OYVJIraH MOMEHT

,  33.585°

Kuc

=14.12 xH - m.




Tynuk xucobuit 1oKIaH X0CHI OYJIraH STYBYM MOMEHT Ba KYHJAJIaHT Ky4
_q-l; 3767-5.85°
8 8

Q=05-q-1, =05-3767-5.85=110.18xH

M

=161.14 xkH - m,

2.2.4. TlanTa MycTaxXKaMJIMTMHHA HOPMAaJ KecumJiap 0yiinya xucoo0Jiam

Kecum TaBp maknuga 6yaub, yHUHT TOKYACH CUKHIIUII 30HACHA JKOMIAIITaH.

M <y, -R,-b';-h -(h0 —-0.5h", ) IIapTHU TEKIIUPHUII OPKATIU XUCOOJIAIl XOJIaTUHH

OenrunanMus.

by epmra M =161.14xH - m - TYIUK XUCOOUUIOKIAH XOCHJI OYITraH STYBYM MOMEHT;
R, =22MIlla - OETOHHHMHT CUKHWIWIITA OYJIraH XUCOOUI KapIIHINTH

M =161.14xH - m <y, -R, -b' ' {hy —0.5h", )=547.2H -

Vs, Ry b ' {hy —0.5h", )=1-22-1485-5.0- (36— 0.5-5.0) = 547.2xH - m

[ITapT KaHOATIAHTUPWINAM, JEMAK HEUTpaJ YK TOKYaJAaH YTaau (x <h, )

[ynra kypa KECUMHU TYFpH TYPTOYypUaK MIAKINU/A OJJaMU3, KEHTJIUTH b', =1485cwm .

beroununr CUKUJINI 30HacCugaru TaBCI/I(l)I/I
®=0.85—0.008R, - 7,, =0.85—0.008-22-1=0.67.

CI/IKI/IJ'II/IIII 30HacCugaru OCTOHHUHT HUCOUI 6aHaHI[J'II/IF 1 4CT apaBI/Iﬁ KHﬁMaTH:

£, = @ _ 0.67 —0.41:
1+GSR(1_a)j 1+ 647.8 .[1_ O.67j
Cscu 1.1 400 1.1
Oy epna
05z~ ApMaTypajiary uy3uaum Kyuiaanumu, Mlla, apmatypanusr xuiura Kapao
OJINHA/I,

Oer = Ry +400— 0, — AC, =815+400—432.2—0=782.8 Mlla

Osc, - CHKWINII 30HOCUA KOWIAIITaH apMaTypaja X0ocui OyIaurad yerapaBui
Ky4JIaHWII; YHHUHT KMHMaTH y,, 21 0yica, oy, =400 Mlla .

Rs =815MIla - 3ypUKTUPWITaH apMaTypaHUHT XUCOOUIN KapIIWINTH;

Osp, =0.7- 0y - 7o - Oapua UYKOTHIIIIAP XHUCOOTA OJIMHTAHA apMaTypajia OJITMHIAH

YUFOTWITaH Ky4YJaHUIIHUHT KUMMAaTH;
Gepy =0.7-694.5-0.889 = 432.2 MIla; oy, =0.7-694.5-1.111=540.1 MlTa.
OnauuaaH yUFOTWITaH KyWIAHWIIHUHT KMMMaTU Wyl KyWWiaaurad orunuiap P Hu
XHMcoOra ojrasjia Kyiaara mapT acocuia aHuKJIaHa/Iu:
o +P<R -P; osp =980-90.5=889.5 Mlla, apmaTypa

JJIEKTPOTEPMHUK YyCyJiga TapaHrjiaHnragaa. P =30+ ? =30+ 360 _ 90.5 MIla Oynanu.

s,ser? O-SP = Rs,ser

Oy epaa 1=5.95m — TUprakaapHUHT TallIKA CHPTIIApH opacuaaru macoda,
R, cr = 980MIla - yerapaBui XOJATIAPHUHT UKKMHYH TypyXJapUydYyH CTEPIKEHIIH

apMaTypaHUHT XUCOOMI KapIIMIUKIapH.



By MuxnopHu xuco01a Kyutalgad Wirapy yH| TapaHIJlall aHUKJIUTu Kodduumeptu
(7sp =1+ A}/Sp) ra Kynautupuiaagud. Arap OJIMHAAH 3YPUKTUPHUII IUIATAra SIXIIU TaAbCUP

3TCa, UIIopa MaHpuii, caiduil TabCcup 3TCa, UIIopa MycOaT OJIUHAIH.

P 1 90,5 1
By epna Ay, =05 |1+ [=05. 222 (1.1 |_0.111;
Y P 875 o ( ,/npj 694.5 ( \/Ej

sp
np =2 3YPUKTUPWITAaH apMaTyPaHUHT JIEMEHT KECUMUJATU CTEPKEHIAp COHU,
Ve =1+0111=1111;  y, =1-0.111=0.889.

o o o
Ao, :1500R;p2—120020 - OJIIMHJAH YUFOTWITaH KYWIAHUINIHUHT KUHMAaTH 3JIaCTUKIINK

gyerapacyaH OUIraHaa apMaTypaja By)KyAra KeJlaaurad HO3JacTuK AedopManusiapaal
xocui 6ynran kymmmua wykotum A-IV, A-V, A-VI cundnu crepxxkennu apmaTtypa yuyH

Aoy, =1SOO-% —1200<0, Ao, =0 1eb KaOyn KuaamMus.

a,, ¢ BaV HU aHUKJIAWMU3:
M 161.14-10°

a, = = . =0.038;
R, -7, b he  22-1-1485-36%-(100)

&=1-J1-2-a, =1-41-2-0.038 =0.0387;
V =1-05-£=1-0.5-0.0387=0.981
bunobapun, & =0.0387 < &, =0.41. ApMaTypaHUHT U IApOUTH KOIPHUIICHTH
& ( 0.0387 )
=n-n-1)-12--—-1{=11-(1.1-1)-| 2- -1|=127>11=
Vse =1 (77 )( £ ( ) 041 n

R

(Oupox 7 [maH omMaciMru kKepak), 0y epaa At- V cundau apmarypa yuyH n=1.1.
[llyHuHr yuyH 46 =1.1 OJIMHAIM.

ByiamMa KoOUpraapary oJIMH/aH 3YPUKTUPUITAH apMaTyPaHUHT KECHM F03aCH
5
M _ 161.14-10 —583c1?
Ys6-Rs -V -h,  1.1-815-0.981-36-(100)
CopramenT acocuza 2 @ 20 At-V, Ag, = 6.28 cm?> 5.83 cm? KaOyJ1 KUIHHAIY.

Asp =

2.2.5. Iliiuta MycTaxXKAMJIMTMHA KUS KecuMJiap Oyiinuya xucooJiam

Kust xecumimapHUHT KYHIAJTaHT Kywiap TabCUpUra OYJIraH MycTaxKaMJIUTH €Tapiu
napaxaja Oyimaca, TUTMTa 11y KecuM Oyitiad eMupmiaan. Arap Tamiky IOKIapAaH XOCHII
OynaraH KYHJAJaHT Kywiap KHiiMaTh ofMa KaOyJl Kuja OJlafuraH KYHJallaHT Kyd4aaH
KMYMK OVIica, y X0/1a Kisl KECHMHUHT MyCTaXKaMJIMTY TaAbMUHJIAHTaH Oynau:

D < Qb + st )
by epna
Q,, - TAlIKH IOKJIapJIaH XOCHII OysraH KyHIaJlaHT Kyd;
D - cukwiui 30Hacu MapKasu;
Q, - OETOHHUHT CUKWJIUII 30HACH KaOyJ KWJia OJIaJIUTaH KYyHIaJIaHT KyY;
Q,,, - OFMa KeCcuM/Ja )KOMIalrad XOMyTiapAari 3ypUKUIILIap WAFUHIUCH.
Q, KyuHd Kylujaruda aHUKJIaHA]IU:



Dy ‘(1+(0f +(ﬂn)'Rbt'7b2 'b'hoz_

Q, = C J

bupok Q, = 9y -(1+ O, +@, ) R..“7ps D hy JlaH KaM OYJIMACJIUTH JIO3UM.
XomyTaapaaru 3ypuKuiuiap Kyiuaara Gopmyiaaas TOMUIaau

Qs =05 -C

Oy epaa

C- Kusl KeCHMHUHT OyislaMa YKKa IPOEKLUACH;
0., - XOMYTJapJard 3YPUKHII WHTCHCHUBJIUTH, SHHU SJICMEHTHUHT Y3YHJIUK OWUpIHUTUTa
MocC OynraH 3ypukuIl 0Viauo, Kyhiuaarua opMyIiaiad TOMUIIAIN:
R " A

Sy

CUKuIMII 30HaCH 1A KOMTalTrad KOOUPFaHUHT OFMa EpUKJIap opacuaru
MYCTaXKaMJIUTUHU TEKIIUPAMU3:

Q<03-9, Q. Ry 7, -b-h,
Q=110.18xH <0.3-1.032-0.78-22-1-17-36 = 3251MI1a - cm® = 3251.10° H = 325.1xH ;

Usor =

Oy epaa
¢, =1+5x-u,<13; ¢, =1+5-6.46-0.001=1.032
E, 21-10° y
A== e 6.46 - XOMyTJap TAbCUPUHH XHUCOOTa 0JyBUM KO3 duueHt 0ymuo, E, ,
b e

— OETOH Ba apMaTypaHUHT 3JIACTUK MOJyJIIapH.
@, =1-0.01-R, -7, =1-0.01.22:1=0.78
Kyunananr apmatypanam ko3@puuueHta u, =0.001 OJUHTaH.
[IIapT KaHOATIAHTUPUIIASIITH, IEMAK TUINTA KECUMUHUHT yiI4aMJIapy €Tapiid Japakaja.
TasgHuymarm MakcuMall KyHJIaJaaHT Ky4
Q=110.18xH, C=0.25-1, =0.25-5.85=1.46u

Oynranna, Kus kKecumaaru 0€ToH KaOyJ Kuiia ojagurad KyHIadaHT Kyd
Qu =t 925 _ 63361
N C 1.46
oynanu. by epna
M, =2-(L+¢, +¢,)-Ry -7y, -b-hZ =2-(1.5)-1.4-1-17-367 - (100) = 9.25-10° MTa - cn® = 92.5xH - .
(1+ o + gon) HUHT KuiiMatu 1,5 7an kaTTa OJTUHMAaMIN.

0.75-(b, -b)-h; 0.75-(32-17)-5

v b-h, 17-36
b, =b+3h, =17+3-5=32cm;
—01L_0.5; 9, =05.
Roc -7, b+ hg

1+ ¢, +¢, =1+0.092+0.5=1.592>1.5;

1+ ¢ +@, =15 neb KaOyn Kumamus.

Q,, = 6336xH <Qyuy = @, -1+ @, +¢,)- Ry -7, -b-hy =06-1.5-1.4-1.17-36 = 77112 MlTa - cn® =
=77112-10° H =77.112 xH



oynranu yuyH, Q64 = Qs, min = 77,112 ku ned xaOyn kwiamu3. Qmax< Qs mapTH
OaxapuiIMaay, IIyHWHT Y9yH XHCOOJIaI Hynu OWiiaH KYHJaIaHT apMaTypa TaHJIaIIuMU3

3apyp:
_g+p 3227+44

a, 5 =18.335«kH [ m;

Q, =2-/M, -q, =2-/92.5-18.335 = 83.48
Qu _8348 15913,

06 06

Qmax = 110,18 ku < 139,13 kH OynraHu y4yH KyHJaJdaHT apMaTypaHUHI 3apypHii
3YpUKUIY Kyiugara GopmysiagaH TOMHIAIH:
Q% —Q/ 110.18% —83.487

Oy = =5 = =13.97xH | m .
4M, 4.925
by muk0p Qma;h_ m _ 110'2180_3863'48 =37.08xH | m maH KaMm Oyimaciuru Kepak. IIIyHuHr
0 e

y4yH q,, =37.08xH /m [1€0 KaOyJs KHJIaMH3.
Xomytnap opacupard macoda (XoMyTiap KaJamH) TasHY SKHHHIA

JEeKMH 15 cM JaH omMAaciiry; OpaliuKaa 3ca %h=%~40=30cm,6np01< 50 MM pgaH

-4—O=20 oM,
2

N | o

OIIIMACIIATH JIO3UM. TastHY AKMHUIA MY KYWUJIaJIuTraH SHT KaTTa KaJam:
_15-(1+¢,) Ry 7y, -b-hl  15.(1+05)-1.4-1-17-36% - (100)

mex Qo - 110.18-10°

Rp=1.4 MIla— 6eTOHHUHT Yy3HJIMIINATA OYJIraH XUCOOMIN KapIITHIUTH.

FOxopuaaru maprtra OMHOAH XOMYTJIap KaJlaMUHHU TasHY SKHHUAA S;=15cM, opanukmaa

aca Sy =30 cm n1eb KaldyJ Kuiamus.

Bynra acocan 20 6 A-l, A s, = 0,57 cM? kabyn KunuHaau. Xap oup 6yiinama KoOupra
muametrpu 10 mm Oynran A-IV cundau crepxkeHaaH TaW€piiaHraH Kapkac OujaH
apmatypananaau. Kynaananr apMarypa Xocu Oynaiuradn Xakukuil 3y puKHIL

R, -A, 175.0.57-10
o = s, 15
B Qb min 77112
~ 2h, 2-0.36-10
mapTv KaHoatnantupuiaMaan. LIlyHuHT yayH M6 HUHT KMMMaTUHU y3rapTUpaMu3:

M, =2-hZ-q -@:2-0362 -66.5-i:57.46KH-M,
b 0 2] 06

b3

S =63 cm.

66.5xH [ m OYmamau.

Qe =107.1kH | m

C,=2-h,=2-36=72 cu 1eb onamus.
056-q,, =0.56-66.5=237.24 xH | u> 0, =18.835xH | m

OyaraHu y4yH OHI' HOOON OFMa KECUMHHUHT TMPOEKIUSCHHM Kyhujaaru wudogagaH
TOIIAMH3:

C= % %:1.75M;
q, V18.835

@-ho = %-0.36 =12 m OYnranyuru cadadau C=1,2 M Ba Q; = Qg min= 77,112 ku
(% .



ne0 Kalyn KuiaMus Ba Q, +d,, - C, > Q MapTHHU TeKurpamus. by epna Q Kus KeCUMHUHT
yuuJard KyHaanaur kyd 0ymmo0, Q =Q,,, —d, -C =110.18-18.835-1.2 =87.58 kH Oynaau.

Q, +d,, C,=77.112+66.5-0.72=125xH > Q = 87.58xH 1I1apTH OaxxapuIaau. Jlemaxk,
TUIMTAHUHT KHsI KecuM OYiirua MyCTaxKaMJIMTH €TapiIi Japa)kaia dKaH.

2.2.6 IliuTa TOKYACHMHH dTHJIHMINTA XHCO0JIa1I

[InuranuHr TOKuYacu Oyiinama KoOupramapra TasHMO, KYHIAJaHT WYHaIUIIIA
STUIMINTA WIUTAWau. Xucobnam ydyyH | M KEHIVIMKIa TacMa aXpaTHO OJUHAIM.
Kobupranunar y3ymmuru 1o=148,5 — 2-10=128,5cm 6ymamu, 1 M y3yHiamkmara tacma
y4yH TYIUK xucobuit ok q1=37,67—4,4 + 0,05-25-1,1=34,65xu/m (2 — xagBaira K).
TokuaHuHT KOOMFUra KUCMaH KUpUO TYpUIIUHHU YbTUOOPTa 0JICaK, XUCOOIalll TacMacHuia
q,-l,  34,65-1,285°
1 1

Toxkuya KECUMHHHUHT UIUK Oamanmaura ho=h —a=>5 — 1,5=3,5 cm. [InuTanuHr TOK4YacH
Vpama cuMmTyp OunaH apMmarypainaHagu. WM kyHOamaHr apMaTypaHUHT JUAMETPHU
a =10mm, cuadu A — 1.

ApmaTypa KecHMM I03aCHMHHM TOMNMII Yy4YyH Kepak Oynaguran KodhpuuueHTIapHu
AQHUKJIAUMU3:

BYXKY/ITa KEJIQJIUTaH 3TYBYM MOMEHT. M* = =5,2kn-m OYTAAN.

_ M* _ 52-10°
" Rb-y,,-b-h,?2 22-1.100-357 -(100)
OyH/1aH O€TOH CUKWJIMII 30HACUHUHT HUCOUM OanaHJINIu:
&=1-1-2.9, =1-,/1-2-0193=0,216;
v=1-05¢ =1-0,5-0,216= 0,892
ApMaTypaHUHT 3apypuil KECUM F03aCH.

o =0,193;

m

1 5
A, = M__ 5,2-10 = 4,56 cM?
R,-v-h, 365-0,892-35-(100)
OyHra acocaH i((;j:_ IIIIII _igg .1450x L CUMTYpPHH TaHJIaliMH3, YHUHT 103aCH A.=55

cm®>4.56 cm?, (7 @ 10A-111).
2.2.7 Kearupuiran KeCHMHHMHI T€OMETPHUK TaBcuduiapu

DNacTUKIIMK MOJyJIIapy HUCOATH:
4
_E_1010° o

E, 325-10

Kentupuiran kecum ro3acu (4 — pacum).

A =A-b+a-A,=1485-5+17-35+585-6,82 =13742CM ?;

Kentupunran keCHMHUHT MACTKU KUPPaJaH YTraH YKKa HUCOaTaH CTTUCTUK MOMEHTH.
Sies = B} -h; -(h—05h,)+b-(h—h;)-05(h—h} )+a-A,-a
—1485-5-(40-0,5-5)+17(40—5)-0,5(40 —5) + 5,85-6,28-4 = 38403n°

11

Kentupunran KeCUMHUHT OFUPIUK MapKa3u Macodaiapu.



yred — Sl’ed =%=280M; h_yred :40—28:120/14
A 1374,2

KGHTI/IpI/IHFaH KCCUMHUHT HHCPIHA MOMCHTH.

Jpes =B, -hf{(hl}z)z +[(h—yred)—o.S-h;]2}+b-(h—h;)-[w+(ym, —0,5(h—h;))2]+

red

12

2 2

ta Ay (Ve —a) = 148,5-5{?—2 +[(40- 28)—0,5-5]2}+17-(40—5)-{@+ (28— 0,5(40—5))2}

+5,85-6,28(28 - 4)* = 216057cu*
KentupuiiraH KECUMHUHT [TAaCTKU Ba YCTKH 03a1apy KapIIWJIMK MOMEHTIIAPH.

- Jies _ 216057 _ 7716007

yred 28

 Jg 216057

“ h-y,, 40-28

Kentupuwiran KeCHMHHMHT YY3WIWII 30HACH OYiHMuYa €JIacTUK F IUIACTUK KApUIUIHK

MoMeHTH: (okmananum Oockuunga W, =y-W,, =175-7716=1350%x°; Taii€paamsa

w

=18005cn°.

cukuum 6ockuunaa Wy, =y W, =1.5-18005=27008cx>. TOKYAaCH CHUKWJIMWILI 30HACHIA

JKOMIAIITraH TaBp €KW TYFpPU TYPTOYpUYaKIM KECHUMIIAP YUYH y =1,75;TOKYACH UY3UJIHUII
30HACH/IA KOWUJIAIITAH TaBp MIAKJUTA KeCUMIIAp YUyH y =15.
Kentupwiran KECMMHUHI OFUPJIMK MapKa3WJaH yCTKM Ba TIACTKH  SAPO
HyKTaJlapurada oynaran macodaiap:
W : W 1
g =0, —2=0. 5-ﬂ:4.80ﬂ4; Mg =9, —2%=0. 5~M=11.1CM;

A 13742 A 1374.2

Oy Oy

=1.6-0.75=0.85 6¥:1u0,

b,ser b,ser
OnauHaad 3ypUKTUPWITaH apMaTypajaru WYKoTUIIUIap acocua aHukjaHaau. byHaa
apMaTypaHWHI TapaHIJaHUII aHUKJIUTH y, =1  OJIMHA/IM.

Oy epna ¢, =1.6- =0.75 ne6 KaOyil KWJIWHTaH.

bupnamun iykotuiap (0€TOHHU CUKHIIJIAH WITapy COAUP OYIaauran):
- CTEp)KEHJIM apMaTypaHd »>JIEKTPOTEPMHK YCyJAa TapaHrjaraHia KydJIaHUIILIap
penakcanusacy (Kamaiuiu) Tydaiam HyKoTui o, = 0.03- o, = 0.03-694.5=20.83 Mlla ;

- TapaHIJIaHTaH apMmaTypa OwjaH TUprak xapopariaapu opacuaaru dapk Tydbailau
HyKoTHll o, =0 (YyHKHU Xapopart Oup xun);

- TApaHIJIOBYM YCKyHa aHKEPJIApUHUHT jAedopMauuscu Tydailnum HyKOTUII
o, =0 (IIUTAaHUHT HOPMaJl KECUMJIApU XUCOOUTa KapaJICuH);

- apMaTtypajiaru UIKaTaHuII TyGaiian HyKoTuil o, =0 (4yHKH WIIKAJIAHUII HYK);

- IyJ1aT KOJIMITHUHT AepopMalMsIaHuIIyg Typaitinu Wykotum o =0.

I\/)ISJ/KOTI/IHIJIap WAFUHANCH o,y =0, +0,+0,+0, +0,=2083 MIlla Apmarypa
OymaTtmiranga 6eToHa Xocuia OYiaiurad CUKAIUI 3y pUKUIIH
P, = (0, — 0ioa )- A, = (694.5—20.83)-6.28 = 4231MTTa - cv® = 4231-10° H = 4231kH

By 3¥pukuin Ousian KeNTUPUITaH KECUM OFUPIIUK MapKa3u OpachJiar ejka

€p = Yres —@=28-4=24cu. beToHIarn CHKMINII Ky4JTaHUIINA



P, Po'Ves-€, 4231 4231.28.24

Opp = + = + =16.24 Mlla.
Ao J e 1374.2 216057
O
VY xonma —* = 1624 _ 58<0.75 OYymam.
bp 28
beronnuHr ysartumr MycTaxkamiuura R, =0.7-B=0.7-40=28Mlla. IlnuraHuHr

2
4-5.85 =17.11xH - » HH XHcCOOra

XyCyCUH OFMpJIMTMJAH XOCW1 OyiaraH MOMEHT M =

OJITaHJIa, TapaHIJaHraH apMarypa 3ypukuiu Po Tabcupuia OETOHIA BYXKyJAra KejraH
CUKWJINII Ky4YJIaHUIIN

Py Poey M. e, 4231 423124° 17.11.24.10°
J J

oy =" =12.46 MITa

= +
13742 216057 216057

red red red

(o2
R“” = % =0.445 bynranma, OETOHHMHT Te3KOp TOO TamUIAld HATHKACHIA
bp
apMaTypaJaru Ky4iaHUIIap HYKOMUIIK Kyiuaaru ¢hopmyiiagaH aHUKJIaHAIN:
(o2
o, =40- * .0,85=40-0,445-0,85=1513 MIla

6p
bupnamuun nykotuunap
Opoq = O los + 0 = 20.83+15.13=35.96 MITa
bupnamun #ykoTunuiap xucobra oJIMHTaHjaa OeTOHJa XOCHJI OyamuraH CHUKUIHUII
3YPUKUIIN P, = (0, —0,q) A, = (694.5—35.96)-6.28 = 4136 MIla-cu® = 4136-10* H = 4136 KH;

By 3ypukuigan xocua 6yaran 6€TOHIArd MaKCUMAaIl CUKMIIMIN KYY4IaHHIIHA
4136 4136-28-24 oo
v 13742 216057 ! -

o
v 1% _ 4566
R 28

ep

Nkxunamum Mykotuiiap (CHKWIMII 3YpUKUIILUIApU OETOHTa y3aTHIIraHaH KeWnH
coaup OYnaauraH):
- OCTOHHUHT KUPUILUIITUAAH XOCHI Oylagurad uykortunuiap-o, =40 Mlla;

- OCTOHHMHT TOO TaIlUIAIINUIaH XOCHJI OYIaauran HyKOTHIIT
(o3
p

o, =150- -2150-0,566-0,85=7217 MIIa

6p
by epna Oyr 6unan unuioB Oepuirad 6€ToH yuyH « =0,85.

NkkunamMuu MyKOTULIIAD O, = 0y + 0, =40+ 7217 =11217 Mlla

TYNUK UYKOTULIAD O, = Oog + Ojop = 35,96 +11217 =14813M71a >100MIla.

Tynug UYKOTUIILIAP BTHOOpPTA OJIMHIaHzaa CUKWIIHILI 3YpUKHUILLINA
P, = (04, — O1s) - A, = (6945-14813) - 6,28 = 3431MIla - cn® = 3431-10° H = 3431k

Ooynmanm.

2.2.8 IruiiyBYHM IJIMTAIA HOPMAJ EPUITHIILIIAP XHUCOOH



ta épukbapaonumru 6yitnya Il - Toudara kupamm.

Arap Tamkyd Kywiap MoMeHTH M Epuknap mnaigo OynummaaH Oup 03 uirapu
AJIIEMEHT/Ia XOCUJl OYiaJurad W4k Kywiap MOMEHTH Mcrc gaH KU4MK Oyica, yxosiaa
OCeTOH EpUIIMaiiIu, STIbHU

M< Mcrc,

Oy dhopmynanu EpuKOapIOIUIMK IIAPTH 10 aTaca Xam OYrau.
Epumuin Xocun KWiIyBuM MOMEHT Mcrc HM aHMKIaiiiurad Oup Heda ycya Gop.
Kypwumum mews€pnapu [2] Mg HU sIIpO MOMEHTIIAPH YCyIIUAa aHUKJIAITHA TaBCUS STa/IH:
Mcrc:Rbt,ser'WpliMrp,
by epna
W - 37aCTUK — IUIACTHK KAPUIMIIMK MOMEHTH;
Mp - 4eTKM SApO HyKTacUAaH YTyBUM YKKa HUCOATaH OJAUHAAH
3YypUKTUpWITraH P Ky4/1aH OJIMHraH MOMEHT, STbHU SIAPO
MOMEHTH
Mp=P(€o+r)
€0 - CHKYBYM 3YPHUKHUIII €JIKACH;
I - EpUKOAPIONLTUTH TEKIIUPUIAETTaH YY3UITYyBUM KUPpaIaH SHT
y30K/1a JKOWJIAIITaH AP0 HYKTaCUAaH KEJITUPUIITaH KECUMHUHT
OFUPJIUK Mapkazurada 0yiaran macoda (KeCUM S IpOCUHUHT HT
YETKHU HYKTACH);
r:govh; (0:1,6—$.
ed O,

DNEeMEHTHH TalluIl Ba MOHTaX KWIMII >Kapa€HuAa, TallKU IOKJIap TabCUPHIA
CUKWIQJIUTaH 30HACH, aKCHMHYa Yy3WIMII XOJIATMIa YTUIIM MYMKHH. byHna
EpUIMIIOAPIONIITUK MAPTH KyWHIaru KYPUHUIITA KeJIau:

Mee =Ry Woi - P(&, - 1)

cc bt,ser
[TnmuTanu Taii€pram 4Yorwaa yHUHT Telma KUCMHUAA CHKyBYM 3ypukum P, = 423,1
KHTabcUpHUAa OONUIaHFUY EpPUKIAp Maigo OViaumm €ku OyiIMaciuru Kyuuaaru mapt
Oyiinya TeKIupuiIaau:
PO'(eop'rlred)'Mc~bSRlbt,ser' VV'pl;
423,1(24-11,1)-17,11-(100)=3747xu-cMm=37,47KH" M,
Rotsers W'pi=2,1:0,1:27008=5672kH cM=56,72KH" M,
37,47k -M<56,72KH'M
[Tapt kanoaTnanTupmIIn. lemak, Oomanrud Epukiap nainao OViamaniu.
EpHK Man0 KUWIyBYM MOMEHTHU aHUKJIaNnMU3:
Mere = Ratser Wpi+P2: (€optHred)=2,1:0,1-13503+343,1:(24+4,8)=12717xu - cm=127,1 7TxkH M.
[TuTaHUHT MACTKU YY3WIUI 30HacHAa EpUKIIap maiigo Oynap sKaH, YyHKA
M"=138,06xkH'M > M¢c=127,17kH" M.
[ yHUHT y4yH MIUTaHU EPUKIAPHUHT OUMIIUIINIa XHUcoOIall 3apyp.

2.2.9. Ilnuraga HopMaJs éPUKIAPHUHT OYMIMIINHU XHCO01a111



Tynuk Mebépuii oKaaH Xocua Oyiaran aryBun MomeHT: M"=138,06 kaM: Xocui OyaraH
MoMeHT: M",=123,94 xum Uy3ninyByaH apMaTypajia TalIKd KywiapJaH XOCWJI OyiraH
KyWwIaHHUIIap OPTTUPMACH:

M -P,(Z -¢,)
s Aspz :

FOKHUHT y30K MyIJaT TabCUp ATYBUM KUCMHUJIAH BYXKYJIra KEJNaJUraH o, HU aHUKJIAII

O

Y4YH KyUUJAarviIapHA TOITAMM3:
(b, —~b)h'+  (1485-17)-5

=1,07; A's=0);
" boh, 1736 (A'=0)
u=to - 828 40103

b-h, 17-36

2= 1= _107]1-—> |- 0995; esp=0;
2h, 2-36
YYHKHM CUKYBYH 3YPUKUII Py MacTKKM TapaHIJIaHTaH apMaTypa KECUM F03aCUHUHT OFUPJINK
Mapkaszura Kynuiaau. Nig = Po.

M",, _123,94-10°

o= 5 = 5 =019;
b-h% R 17-36°-29-(100)
e, = M",, _ 12394 0361y
TP 3431
1 15+ ¢; 1 15+1,07

=0,47;

¢ = L 1+5(+2) "

+
18 1+5(019+0995) 0,361 _

5

115 e;t"t -5 18+

10u-«o X 10-0,0103-5,85 0,36
.
hof & 10740472
Z=hf1-—2—  |=36.|1-36 =317cm .
2(p, +&) 2(1,07 +0,47)
5 — . 3 .
V xoma o, = 12394 10°=3431-407-3L7 4600 H 26 2amr1a
6,28-31,7 oM

UysniyBuaH apMaTtypana TYJIHUK IOK BY)KYJra KeJaJIurad Ky4JaHUIuiap OPTTUPMACH ....
HU aHUKJIAll YYYH KyHUJarujiapHu TOaMu3:
M" 138,06-10°

5: 2 = 2 =V, ,
b-h%-R,., 17-36%-29-(100)
e, =0 _13806_ 4 00y
TP 3431

£ 1 15+1,07
B 1+5(0,22+0,995) 0,402
+ 115 -
10-0,0103-5,85 0,36

=0,39>0,14

5




5

1,07 +0,39°
Z=36-11— =32,3cm
2(1,07+0,39)
5 — . 3 .
V xomna o, = o000 10" 234311071323 _ 1545647 _134.28Mr110
6,28-32,3 oM

EpUKHUHT OYMIIUIN KeHTJIUTH KyHuaaru hbopmyliajiad TOMUIIaIu:

am:5.%.;7%-20-(3,5—100#)%, (Mm).

Oy ep/1a STUIIyBYM JIEMEHTIIAp YUYH & =1;

JaBpuil Mpo(UIUIM apMaTypa CTEPKEHU YUYH 77 =1;
IOK KHCKa MyJIaT TAbCHUP ITTaH XOJ YUyH ¢, =1;
OVitnama umrau apmatypa auamerpu d=20 MM

A, =11 11’34%? .20-(35—100-0,0103)-3/20 = 0,095x.;

FOxuuHr Y30K MyAJaT TabCHUp OTaJuraH KHCMHU KHCKa MyIJaT TabCHUP OSTraHaa
épI/IKJ'IapHI/IHF OUYMJINIII KCHIJIUTH.

Byes = 1.1-1% .20-(35-100-0,0103)-3/20 = 0,054z,
FOKHMHT y30K MyAaaT TabCUp 3TYBUM KMUCMUJAH XOCWJ OViraH €puKJIapHUHT OUYMIIUIIT

KCHIJINTH:

76,24

Bos =1-144-17 2 20+ (35-100-0,0103) 3/20 =0,078mx;

Oy epla 0K y30K MYJJaT TabCUp ATraH XoJ yuyyH ¢, =16-154=16-15-0,0103=144.

[lynnait Kuand EpUKHUHT KUCKA MYJIJIaTra OUMJINAII KEHTJIUTH
a,, =a,., —8a,.,+a,.;=0,095-0,054+0,078=0119mm < 0,2unm=[a,.];

EPUKHUHT Y30K My1aTra OYWINII KEHTJIUTH
Ay —8ges =0.078<0.1um=[a,.]

crc crc,3

EpunuminapHunr pyxcar OSTuiarad [a,.] EpuIMmOapAolUIMK Toudanapura OOFIUK

cre crel — %ere,2 cre,3

KuiMar 0yu0, [2; *KaaBaiaaH]| OJTMHAIN.

2.2.10. OnauHaaH 3ypUKTUPUJITaH KOOUPFAIM HMFMA TeMHUPOETOH IVIMTAHUHT
TAIIKHU 0K TABCUPUAATH COJKUJIMTUHHA XUCOO AL

V30K MyamaT TabCHp JTyBYM IOKJIaHMIIJAH XOCHI Oynaran MOMEHT M| =123.94xH - m

CoJIKUIMKIapHU aHUKJIalia JOMMHH Ba y30K MYJJAT TabCUp JTYBYM IOKJIAp Xaj
KWIYBUM poJib YitHaiau. Uy3unuin 30Hacuaa Epukiap MaBxya OyiaraHja rmimra
VKUHUHT TYJIUK STPUIUTH UKKU XU STPUIMKHUHT (papKura TeHT Oyiau:

-

1 o o
by epna (—j - JIOMMHI Ba y30K MYJJAT TabCHUP OSTYBYM IOKJIApAaH XOCWUJ OYiraH
r 3

SIPUIIHK;



1 o
(—J - cUKyBYM 3ypukuil P2 Tabcupuga OCTOHHMHI KUPHIIMIIKA Ba TOO TaluUIalld
M,

okubaTuaa xocui 6ynaguran KabapuKIvK.

. . 1
Menépnap Oyiinya pyxcar 3TWITaH COJKWIMK [fu]=2.5cm (12—14}10661).(?) HU aHHKJIaIIl
3

Y4YH KyUUJarvuIapHA TOIIAMU3:

Rogser 'Wo  2.1-13503-(100)
M 123.94-10° -98.81-10°
Oy epna M,, = P2(e,, +T,,,) = 343.1-(24+4.8)-0.01= 98.81«H - m

@, =1 KaOyJn KuJiamMmus.

P = =1.13>1;

Yysunumn 3oHacugard €pwiraH >Koinapna OCTOHHUHT WIUTAIIMHU XHUCOoOra ONyBUH
Kod(ppuULIMeHT:

—_— 2 —_—
v, =125-p, ¢, - L= =1.25-08-1- -1 =0.45<1
(35-18.¢,) 2 (35-18-1)- 221
"7 h 36

by epna ¢, =0.8- IOKHHHT Y30K MY/JIaT TAbCUP ITUIIUHU XUCOOTa OJYBUU KOI(PHUITUCHT.
Jloumuii Ba y30K MyAaT TabCUP 3TYBUU FOKOPUIAH XOCHII OVIaJurad 3rpuInuK
Gj _ M { v. v, }_ Noo ¥, _ 12394.10°
r)y hyz|E-A, (g, +&)b-h-E,-v| hy E-A, 36-3L7-(100)
{ 045 0.9 }_343.1103. 0.45
19-10* -6.28 (1.07+0.47)-17-36-32.5-10%.0.15 36 19-10* -6.28- (100)
by epma y,=0.9- OETOHHMHI YETKM CUKWITaH TOJIAJAPUHHUHT EPWIraH epiapuaa

=263-10"cu’;

nedopMalMsIHUHT, HOTEKUC TAKCUMIIAHUILIMHU XKUCOOra OJyBYH KO3(PPUIUEHT;
v=0.15 - CHKWIMII 30HACHAard OETOHHHHI DJIACTUK — INIACTHK XOJIATMHHU XHcoOra
oJlyBYM K03 duunent; N, = P, =343.1«H.

[[TUTaHUHT TETUTIUIA CONKUIINTH Kyhuaaru ¢hopmyia €épaaMuaa aHUKIaHAIH:

f=s.{] 12 =>.263.10° 585 = 0.94<[2.5]cw,
M 48
5
by epna S = r AIIEMEHTHUHT FOKJIAHUII TAPTUOMHU XUCOOTa OTyBUU KOI(DPUIIUEHT.
Xocun OynaauraH COJKWJIUK pyXcaT 3TUITAH COJIKWJIMKIAAH KUYUK Oynranu cabadmm,
OCTOHHUHT CUKHJIMIIINJIAH XOCHJI Oyaaural KabapuKIMKHH aHUKJIAITa 3apypaT uyK.



3. YceTyHJIapHu Xuco01amn

Pe3ypByap yCTYHWHU MyCTaxKamJMKKa TEKIIMPHUIN. ByHWHT y49yH KYHIAJTaHT KECHUMHU
kBagpaT (b, xh )=40x40cu OVAraH YCTYHHHUHI XHCOOM OWJIaH TaHUIINO YHKAMM3.

PesypByap Oananguru Hy= 4,2 m.
3.1. Bownanzuu mavaymomaaap

Orup 6eton cundmau — B30

Ron=Rpser=22 Mlla [2; 12 xxagBanmaH]
Rbin=Rbptser=1.8 MIla [2; 12 xxanBanmaH]|
Ry=17 MIla [2; 13 xxagBanmaH]
Rp=1.2 MIla [2; 13 xxanBanmaH]
Vo, =1 [2; 15 )xagBangaH]
E,=29-10% MIla [2; 18 sxanBannaH]

- Kapkacra y3ynacura ypHatunran A-I cundmau apmarypa
Ron=Rsser=235  MlIla [2; 19 xxagBangaH]

R~=225 MIla [2; 22 »xanBangaH]
E.=2110% MIla [2.29 xanBangaH]

- Kapkacra Beptukan ypHatuiran A-l cuadnu apmartypa
Rs=235 MIla [2; 19xkanBangaH]
Rs=225 MIla [2; 22 )xagBanaaH]|
R.,=175 MlIla [2; 22 xxagBanaaH]

E=2110* MIla [2.29 sxansannaH]
3.2. Yemynza mywaouzan wkiapiu xucooaaw

Y CTYHHHMHT FOK MaloHn A=l x|, =6x66.1°.

1 M? r03ara TabCHp JTAJUraH 10K 3- XkKaaBajiaa XUCOOIaHraH
YcryHra WAFuK 10K cudatuia Kynuiaaaurad okiap:

- Y30K Myanatin N, =0-A4=23285-36=_83826xH

- KUCKa MyiaTiid N, =v-A= 2.93-36=105.48«H.

- Y30K myanatin N =1848xH

PesepByapnap yctynura 6epuiiagurad MMFUHIN Kyd:

N, =83826-+1848=85674xkH,

N,, =10548«H,

N =N,,+N,, =85674+10548=96222xH.



N=9&2.22

M

—od

l,=2,94

6-pacMm. YCTYHHUHT XHCOOHUH cXeMacH

VeTyHHUHT XUCOOUM y3yHmuru |y = u-H =0.7-42=2.94nm.

YeTyH cHKWIYyBUM 3J€MEHT KaOu xucoOnaHaau. bynnma OVyitmama kyd N HUHT
Kyimmmuaa taconuduii enka 1, maBxyn ne6 kapamaau. Tacoauduil enka cudaruaa
KyHugarmiapaad dHT KaTTacu TaHaad OIMHaIH:

1 40
_ 1, _420 2. 2)y—-h, =—=1.33cm-
1)83—%4—%-0.70/14 , )y30 k 30 ’
Oy epaa |=Hp =4,2 M — ycTyH y3yHJIHTH;
hk=40 cM — ycTyH KECHUMUHUHT YT9aMu;
la=1,33 Hu KaOyn KuIaMu3.

e, =lem,



1 mM? r03ara TabCHp STYBYH IOKJIAp

3-xaaBan

Ok HoMnapu

Menépuit 10K,
KH/m?

Nmonunumk
ko3 unreHTH,

Yi

Xucoowmit
ok, KH/m?

2

3

4

5

Towm 1oknapu

Jonmuii rokmap:

TynpokHu €nma mmra-japra
cenuin (TmypKari)
Hipyp10=1.1%2*10=22

22

1,15

25.3

CyBnan
KatTjam

XUMOAJIaHYBYH

0,1

1,3

0,13

LlemeHT
KaTJIaMu
p=220kr/™3,
0,025-22=0,55

KOPUIITMAaCUHUHT
0=25 MM,

0,55

1,3

0,715

[ImaTaguHr
OFUPJIUTH,
12/(6:1,5) =1.33

XyCyCUU

1.33

1,1

1.47

CappoB  (purenb)  HUHT
XyCYCHU OFUPJIUTH,
(1.1m-0,3m-6M-25KH/M3)/

(6-6) =1.375 KH/m?

1.375

1,1

1,51

Kamu:

n"=20,32

n=23,285

MyBaKKaT IOK:

0,7

1,4

0,98

Xu3mar Kypcara€TraH Hil-
WJIAPHUHT Ba XOM-alIE-HUHT
OFUPJINTH,

1,5

1,3

1,95

Kamu

v=22

v=2,93

XamMmacu

q"+g"+v"=22,52

g=g+v=26,22

J[lonmuii 10K

YCTYHHUHT XyCyCUW OFUJIUTH

9"=0,4-0,4-4,2-25=16,8 KH

16,8

1,1

18,48

M=N'1,=962,22-0,0133=12,8 ku ™.



b=856J=0,89; I—02&1:7.35<20.
N 962,22 h 40
[.1-xanaBangaH ¢, =0.913 @, =0915 =1 ned kabyn Kuianb, apMaTypaHUHT

I[aCTJIa6KI/I KCCHUM I03aCHHH @opMyﬂanaH aHHKHaﬁMHS:

(AS+A;): N_ A b 752+ (ep2)
n'(p'Rsc Rsc

by epna
N =962.22 xH - OyilJlaMa CUKYBYH,
A, =bxh=40x40=1600cvn’ - YCTYHHUHT KYHJAJIaHT KECHM [03aCH,

n=1 -wum mapoutu kodbduimenTu; arap h>30 cu06yica, n=1; arap h <30 cu Oyica,
1n=08,

R, =365 MTla - apMaTypaHUHT CUKWINIIAATH XUCOOU KapIITUJIUTH,

R, =19.5 MIla - GETOHHUHT CUKWJIMIITa OYJIran XMCcOOHii KapIIuiy,

o — Oyinama srumi ko3 dunuenTy 6y, Kyhaara GopMynaaad TOMMIIAIN:

2(p ) Rye-(A + A)

P =@y, + <o,
i Ry 702 A
.\ 96222-10°  40-40-19.5-1-(100
(A +A)= - (100)
1-1-365-(100) 365-(100)

(A +A)= gt x A, =0.005-1600=8.0cxi?.
2-(0,915-0,913)-365-(100)-8,0

1600-19,5-1 -
¢ KO3 (DUIMEHTHUHI XAaKUKUA KUWMATHHHM OWiIrad, apMarypa KECUM IO3aCHHHM KauTa
AHUKJIANMU3:

. 962.22-10° 40-40-19.5-1-(100)

(A +K)- 1.0.95-365-(100)  365-(100)
YMymuit 103acu (Ag + A;)=10.18cM2 >0 OYynran, nmameTpu 10 MM i 4 Ta apmaTypa KaOym

KriiaMu3 (capTaMeHTnaH), sbau 4018 A-llI, (AS +A ):10.186‘]1/[2.
(A +A) 1018

ApmMarypanan MUKIOPH u = A =~ 1600 0.006>0.005= p;,, HU TAILKWJI DTaJIH.

Kynnananr crepxxennapau S =20-d =20-18=360mr; S =360mm<S,,, =500mmKagam

0,95.

@ =0913+

OWIaH KOHCTPYKTHB paBHILIJa >xkohiaiimu3. XomyTiap Kagamu S=350 MM, nuamerpu
d,, =6A-11l MM apmatypa cuHpu A-II1 1ed onunamu. YCcTyHHH apmaTypaniail TapTiuou

/-pacmpa OGepuiras.

/ _A=400

om a
W
E=400

A

/-pacM. YCTYH KECUMHU



YCTyHHM MyCTaxKaMJIMK IIAPTUTa Kypa TEKITUPAMU
N <77'¢'[Rb A +Rsc'('% +'%I)];
962.22kH <1-0.95-[19.5-1-1600- (100)+365- (100)-10.18] = 3491570H = 3491.57xH.
Mycraxkamiauk 1mapTd Oaxkapwinu. Jlemak, YCTyYHHHHI MYCTaXKaMJIMTU €Tapiiu
Japakaza dKaH.
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