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Tycuniamn nimranapu 0yiaran KoOypraju MOHOJIUT OPaénMaHu XUCO0J1amra J10up
MHCOJI

Bepunr an:
1. Bunonunr yauamnapu LXxL, =18x72 m
2. Yeryuuusr Kagamiaapu /,x/, = 6x6 m

3. BakTuHYAIMK IOKJIaMaHUHT MEKIOpU X = 6000 H/m?

4. beron kmaccu  B20
5. Apmarypa knaccu A-//

M30x: Arap BaKTHHYQIMK fOKIaMa Mukmopu 5000 H/’ Ba VHIaH Kam OVica,
dbykapo OMHOCH, aKC XOJiFa 3ca caHoaT OMHOCH 1e0 XucoOmaHcuH. MOHOIUT TJINTa YIyH
Bp-| knaccnaru cuM apMarypa Ky JUIaHUJIA .

1. boul TYCHH MYyHAJTMIIMHYU TAHJIALI
BakTHHYAIMK FOKJIAMAHUHT MHUKZopu »=6000 H/m® Gynranu ydyH OGMHOHM

caHoar OuHOcH J1e0 XucoOjaliMu3 Ba OOII TYCMHHM KYHJAJIaHT WYHaIMIIAA KYSIMU3.
UyHKM caHOAT OMHOJIApUHUHT (Pa30BUN OMKPJIUTMHU OOI TYCHH Ba YCTYHJIAp1aH TaIIKHAI
TONTrHA KyHAaaaHr paMma TabMunmaiam. (1-pacm)

2. [InuTaHUHT XUCOOHU
beron knaccu: B20; R, =115 MIla; R,, =09 MIla,
beronHuHr uiil mapouT Kod3PQPUIMEeHTH: y,, =0.9;

buHo Typura 60FiMK OYiraH UIMOHWTIMK Koddurmentu: 2, =0,95;
Wirau apmarypa kinaccu: Bp—1; R, =360 MIla; (6y epaa: R.=360 MIla @5 Bp-I
KJIACCJI apMaTypaHUHT XUCOOMI KapIIWIIUTH).

Eaumu: [InmuranuHar XucoOuii cXeMacHHHM TEHT TaKCHMJIAHTaH FOKJIaMaJlapHU KaOyit
KWIYBYM Ky OPAIMKIM TYCHUHIa yXWATWUIIl MyMKUH. [ImUTaHuUHT XpcoOMil opanufruHu
TOIUII Y4YH UKKUHYU ﬂapamum T}”/CHHHH KYHJIQJIAHT KECUM YIJdaMJIapUHU aHUKJIAUMU3:

—(———)I :1— 600=46,2 cm ~45 cu

12 20
b=(04+05)h=045-45=20,25 cm =20 cm

ned Kadys KuiaMus.



OpaénMaHuHT KOHCTPYKTHUB peskacu M1:200

6000

w

18000
6000

o1

6000
2000 ,2000 ,2000

7
R
| J/ Il

6000 J, 6000 J, 6000 ﬂL

1-pacm
[IMMTaHUHT UKKUHYY Japakaid TYCHHIIAp Opacuard XUCOOUN OpanFH:
I, 600
ly, =1, =+ =—=200 cm
3 3

l,, =1, —b=200-20=180 cu
YeTky opavK/Ia STbHM IDIMTAHWHT OMp TOMOHHU JIeBOpra THpaJTaH/a:
I, =1, b 200-2 5047 Z1735 en
2 2 2 2
Oy epaa: a — neBop deruaaH ykurada O0yiran macoda, a=20 cm; h; — mmranuHr
KAIMHJIATA ~ KyJUTaHMajard — 3-KaaBaimaH  (oimamanu® ITUIMTaHUHT — KATWHIUTHHA

h, =7 cympeb KaoyI1 KUJIaMU3. [TmuTanuHr XyCyCHUM OFUPJIUTH:
g" =0,07-25000=1750 H / »*; JlouMHuii FOKJIAMaHMHT yMyMHI MEKIOPH:

g =1440+11-1750=3365 H / m*; v =7200H | m*;
YMymuii roknama: q=(g+v)b=(3365+7200)-1=10565 H / u;

Kyn opamikiy y31yKeu3 IUIMTAHUHT 3TYBYU MOMEHTIIApU KyHUaruda aHUKJIaHaIu:
Yerku opaymkiiapaa:
\ - (9+0)lg _10565-1,735°

=2891 H - m,
5 11 11
Ypra opanuk Ba ypTa KaTop TasgHYJIapaa:
2 2
v (@+0)l; _1056518° ) o0
16 16
bupunuun opanuk TasH4YAA!
2 2
M, = (g+0)lg, _ 10565-1,8 ~3112 Hou:

11 11

[Tnuta yayH apmarypanu KyHIaIaHr kecuM yadamuapu bxh=100X7cu O6ynraH srtyBYu
TeMHUpP-0eTOH dJeMeHT Ae0 xXucobmad TamnmaiimMu3. KecumMHUHT wunmau OaigaHjMru
hy=h-a=7-15=55 cu. (0y epa @ — apMaTypaHHHT OFUPJIMK MapKa3HIaH [UIATAaHUHT
4y3UTyBYM 30HAJArd YETKUM KucMurada Oyiran macoga). Ilmmrann B,-l knaccnaru cum
apmarypainap/iaH TaiépiiaHrad MaiBaH/JIaHTaH Typjap OWiaH apMarypajaHau.

4-xanBai
KoOGyprann MoHOJIUT TeMUPOETOH OpaélIMaHUHT IOKIaMaJlapUuHHU Xy coball
IOxnamanap Typu Hopmatus IOxnama 6yitnua Xucobuii

IOKJIaMa HHIOHYJINJINK IOKJIaMa H/M2
3




H IM° K03 (hpULHEHTH
JlouMuii roKIama: 300 1,1 330
[TmuTkanu monnaH (KATHMHIATH
0,015, 3uunmuru 2000)
IleMeHT KOpUIIIMACUHUHT 400 1,3 520
KATJIaMHUTaH
[IInakoOeTOH KaTiaMuaaH 450 1,3 590
Kamu 1150 - 1440
BakrnHyaink roxiamMa 6000 1,2 7200
Iy >xymnanaH:
V30K MyIgaTiv roKIaMa 4200 1,2 5040
Kucka MyiaTim rokiama 1800 1,2 2160

ByHMHT ydyH 4eTKHM Ba ypTa KaTOp OPAMKJIApU Ba TaATHUYJIAPHU YUYH apMaTypaHUHT
MUKJIOPHUHU aHUKJIA0 OJIaMHU3.
Yerku opaymknapaa: M =2891 H - u
a-_ M7 2891:085.(100)
Voo 'R, -b-h?  09-115-55%-100-(100)
3.1 xanBangad (I) AgnuHr KuiiMaty Oyinda 3-wioBagaH » =0,955 HU TOITaMU3 Ba
apMaTypaHUHI KYHJAJIAHT KECUM F03aCHUHU aHUKIAUMU3 '
A - My-7, __ 2891:095-(100) _, 0 s
R,-7-h, 360-(100)-0955-55
VpTa OpAIMK Ba ypTa KATOpJAaru TasiH4 yctuiapuaa: M =2139 H - u
A - 213?-0,95(100) _ 0.064:
100-552-115-(100)-09
3-unoBagaH n =0,965 HU aHUKJIANMU3;
A - 2139-095-(100) 40y .
360-(100)-0,965-55
WNxxnHun TassHy yctupa: M, =3112 H - u;

3112.0,95-(100)

0,087,

A = : =0094;
100-55°-115-(100)-0,9
3-unoBamad n =095 HU aHUKJIANMU3;
p - 3112:095:100) oo

360-(100)-095-55
[NaitBanIaHTaH TYpiap >KaJBaIWIaH KyHAanaHT Ba Oyitnama Kagamiapu 150 x250
5Bp — 7 —150
4Bp -7 -250
TYp TaHgaliMu3. YHHUHT KYHIQIaHI KecuM rozacu: A, =137 cu’ >104 cv?; Yerku

MM Ba UIIYHA apMaTypacHu JuaMeTpu 5 MM OViraH TUNAAry MAMBaHIJIaHTaH

opaMKIapJa Ba OUpPHUHUM OpaluK TasH4yjga kKymmmya T1yp C-2 ypHatwiaau. Yoy
3Bp -7 — 250
3Bp -7 — 250
KeCUM 1o3acu xammacu Oymmb, A, =137+035=172 cu® >156 cu® HU TAIIKWI 3TAu,

TYPHUHT MapKacH: 0ymb, A, =035 cv’; Y Xos1a apMaTypaHyHT Ky HIalaHr

Kymmmua TYpHUHr TasgHYra KApraH KACMU IUTMTAHUHT WMKKWHYW JAapakajlu TYCHHIIAp
opayuruaaru Macodacununr 1/4 ymyimra TeHr.



[Imuta xoHTyp Oyina®d ¥y3u OwinaH MOHOJUT OWUPUKKAH TYCHHIAp OwWiaH
YpalraHJIMruHu XucooOra oJicak, ypTa opalMKiIap/a Ba ypTa Karop TasH4IapJa STyBUYU
MoMmeHTHH 20 (ounsra kamMmalTupuil MyMKUH. ByHUHT HaTmkacuaa apmarypa cappunu 20
domsra kamaiftupumra pyxcar STwiagd. SbHn A =104-08=0832 cu’; Ypra Katop
TasHYJIAQpHU Ba ypTa OPAIMKIAPHU apMaTypajall y4yH 3TyBYM MOMEHT KaMalraHWHH
4Bp — 7 — 250
5Bp — 7 —200
ro3acu: A, =098 cv’; Y Xoliga CeTKH opanuKiapaa A, =143 cu’ Ba UKKMHYH TassHY YCTHAA
5Bp—-7-100
5Bp— 7 —100
apMarypaigapy 5 MM JlaH Ba KYyHJaJIaHT KeCUM to3acu: A, =196 cu’ HU TalKWI ATAJIH;

xucobra oaud Mapkaim C-3 Ba C-4 TypnapHM TaHJall MyMKHH. YHHHT

A, =155 cu’® 6yaran xomaa C-5, C-6 TypaapHU TaHIaMU3 . YJIapHUHT UIIY U

q
|
a) B N T N T N 2 N T N O

o2 7z 7z

q 12
m m
vzodL C||2
) qr
gl _ 1/4=500 1/4=500 6 1/4=500 1/4=500
11 '[ T
‘ = = = - = =

1
K-l;: K-lg:

380 471" X -
1,=1735 |,200], 1,=1800 |200], 1,=1800
2000 | 2000 | 2000
® Zmn = C-Lr5p
C-2 1yp
8) 80 o3 Sp—l 034Bp—l

P $=250 mm $=250 Mm

1/4=500 1/4=500 1/4=500 1/4=500

" »’ »’ » » »

Sy
E
:

380 w2 . J P
1,=1735 | 2001, 1,=1800 |200], 1,=1800
2000 | 2000 | 2000
@ C-6 c-4
C-5 C-3 C-3

2-pacM. MOHOJMT MJIUTaHU apMaTypajalL a — XMCOOM cxema Ba MOMEHT 3Itopacu; 6 — Ypamiu
TYpnap OuiiaH apMaTypasall B — TeKHC TYpiap OMiIaH apMaTypasiall;

IlnuTanm ajgoxuaa TeKHce TypJaap OUjIaH apMaTypaJiam BApUaHTH
byiinama apmarypa TaHnam. YpTa Karop TasH4JIap/a Ba ypTa OpalMKiIapaa:
hy=h—-a=7-12=58 cu
A - 213?-0,95'(100) _0058:
100-5,8°-115-(100)-09

3-mioBagad ; = 0,97 HU aHUKJIANMH3.




p — _2139:095:(100)
365-(100)-0,97-58
Kansanman 804 Bp-1; A, =101 cv® Hu TaHaaiimMu3. TYPHUHT MapKacH:

4Bp-1-100 0,0 | C, .
4Bp— 1 —200 20

bupunun opanuk tasHuna: hy =55 cu; A =155 cuv’; XKagBangan Oup X1 Mapkaam 2 Ta

=098 cm’

TYp TaHJalMM3: aCOCHI Ba KYIIMMYa, YIaApHUHT yMyMuit conn: 874 Bp-l, A =202 cu?;
M3o0x: Muconna miumranu 2 Xuwil apMarypaiaml kypcarwiaau. Tamaba y3ura
terunumcunu (V 2) ra acocaanu0 TaHnad oJiaau.

3. UKKMHYH Japakaju TYCHH Xucoou
NkkuH4YM  japaxald TYCUHHUHI XUCOOMM cXeMacu TEHI TaKCUMJIAHTaH
IOKJIaMaiapHU KaOyJl KWITyBUM KYTI OPATMKIN y3IyKCU3 TYCHH KaOu Oy anu.
TYycuHHUHT KYHIOadaHr KecuMm Yymuammiapu 45x%2(0 cwm (IUIMTaHUHT XpcoOwura
KapaJCuH).
XucoOui OpanvMKHU TONMUII Y4YyH OOII TYCHHHUHI KYHIAJaHT  KECHUMH

yIyamnapuHUA aHUKTa0 OJIaMU3:

h:(1+i)l :i-600:60 emy, b=(0,4+05h=0,45-60=27 cum~25 cu
8 15 10

WxkuHYIM gapakaiu TYCHHHHHT XUCOOH OpaiKIapu:
ypTa opamkap: l, =1, -b =6-025=575 u;

4CTKH opaymkiap: |, =1, —a—g+%:6—0,2—%+%=5,8 M,

Oy epna: B - 6o11 TYCUHHUHT AeBOpra KUpral KucMu, B=250 mwm;

Oxnamanapuu xucoodaam
NxxnHum napaxaiu TYCUHHUHT 1M y3YHJIMTHra TabCHp KWJIAJIUTaH FKJIamaap:
Jloumuii roxmamanap:

I .
[muta Ba NOJHUHT OFUPJUTH. (=( 51 = (1440 + 1750-1,1)-% =6730 H/m; Kynpamanr

kecumu 0,38x0,2 m OYJraH TYCHUHHHHT OFUPJUTH: 0,38-0,2-25000-11=2035 H / u

Kamu: 8765 H/m
buHOHMHT Typura 60FIMK OYyIraH UIOHWIMINK KO3(PGUIIMEHTHHN XUco0ra 0JICaK:
g=8765-0,95 =8327 H/m;
Bakrunyanuk roknamanap y, = 0,95 HM XucoOra oJiraH XoJija:
v=7200-2-0,95=13680 H/m;
YMymuii tokmaManuar MUKI0pU: §+ 0 =8327+13680=22007 H/u;,
OryBud MOMEHTJIAPHU KyN OPAIMKIA TYCUHJIAPJAA 3YPUKHIUIAPHA KaiTa

TaKCUMJIAIIHU XUCOOra OJIrad X0J1/1a aHUKIaiMHU3.
YeTku opamkiapaa:

(g+v)li 22007-582

M = = —6730L H -
5 11 11
Ypra opanuk Ba ypTa Karopaarv TastH4 yCTWJIapUaa;
22007-575°

My =My = === S = 45475 H i



Ye1rnaH NKKUHYM TassHY/AA.
M, =—22001'15’752 =66146 H - ;

Vpra opamkmapaar  MaH)Mi = MOMEHTIAD BAKTMHYAIMK Ba  JOWMUIA
IOKJIaMaJIapHUAT  HUcOatura OofimmK Oyiamm. XWcoOWMM KecHMaa TasHd YCTH
apMaTypacuHM Y3WIl >KoWujga MaH(uid MOMEHT o/g<3 Oyica, OUPUHYU OpaTHUK
TasiHu1ard MOMEHTHUHT 40% ura TeHr KaOyJs KWiMIll MyMKUH. Jlemak, ypTa opaaukiaaru
MaH(UT MOMEHT

M =0,4-45475 =18190 H-m.

K¥yHnananr ky4nap:
Yer1ku TagHYA.

Q=04(g+v)l,=04-22007-58 =51056 H ;
bupuHYM opanMK TassHYHUHT Yall TOMOHHU/IA:

Q=06(g+v)l,, =06-22007-58 =76584 H ;
bupunuuM opanyk TasHYHUHT YHI TOMOHHJIA:

Q=05(g+v)l,,=05-22007-575=63270 H ;

BeTon Ba apMaTypaHMHI MycTaXKaMJIMK XapaKTepUuCTHKAJIAPH

[lmragarm kabu Tycunra xam B20 kmaccmaru OeroH Kyiuaiimus. byitnama
apmarypa cugaruna A-Il kmaccnarm (R, =280 MIla) TynaT CTEpKEHJIAp KYJUIaliMu3.
K¥ynnananr apmarypa qnuaMeTpyuHM MalBaHIJIaHUII IAPTUTA MYBO (DUK aHUKJIAMMU3.

TYCHHHUHI KYHAAJAHT KeCUM OaJaHIJIUMIMHA AHUKJIAIL

TVycuH KECUMHUHHMHT OallaHIJINTH TasHYd MOMEHTH OPKAJIM aHWKJIaHaau. byHWHT
yuyH & =035 Ae0 kaOyn KumHuo 3-mnoBagan A, = 0,289 HHU TOMIAMU3.

TasHyga MOMEHT MaH(uii OyJaraHaurd Y4yH TaBp KECUMUHHUHT TOKYACH
qy3uayBYM 30HaAa Oyiaaau. Y Xojma kecuM KoOypranuHr 3HuHu b=20 cu 0y aran Tyrpu
Oypuakiii KeCuM KaOu uILIaiau aed oJiaMus.

h, :\/ M :\/ 67301-(100) _ 318 e
A -R -b 0,289-115-20-(100)
h, =318 +35 =353 cx KappallIdKKa acociann0, h =40 cu KaOyn KuwiaMu3. Y XoJiaa

h, =40-35=365 cu, b=20 cu. Opanukaa KeCUM TaBp IIAKIUAA OYIMO, CHKUIYBUM 30HA

y y y h's 7 y
TOKYACHHUHT Y3UJaH YTrad. TOKYaHUHT XUCOOUMN 3HU arap Tf =20 0,17 > 0,1 6yica,

I, 600
bl = 51 = - 200 cu 1ed oIMHAIY.
HNxkuHYM qanaxkajan TYCMHHE HOPMAJI KecuMJiap 0yiuda xucooaam
bupnnun opamukaa: M =67301 H - u;

M-y, 67301-0,95-(100)

_ _ =0023
% R,-b/-h’  115-200-365-(100)-09

3-unoBaiad n =0,988, & =0,023 PKAHIUTUHU aHUKJIANMU3.

VY xonma x=¢&-h, =0023-36,5=0,85 cu <7 cm

JNEMaK, HEUTPAI YK TOKYaHUHT Y3UJIaH yTaIu.
67301-0,95-(100)

A = =633 cu’
280-(100)-0,988-36 5

7



Wkkurta kapkac yuyH 4-unoBajgaH 4016 A-11 apmarypa KaOysl Kujiamu3. YIJIQpHUHT
103acu A, =804 cu’;
Vpra opamukaapaa; M = 45475 H -
| 45475.095-(100)

h = 115-200-36,5°-(100)-09
3-umoBajan n = 0,997 3KaHJIMTUHHU aHUKJIAaMU3.

A - 45475:095-(100) _ o o,

280-(100)-0,997-365

Wkkuta Kapkac yayH 4-wioBaman 2018 A-11 A =509 cu’ KaOy/a KHIaMus.

=0,016;

Mxkura TassHyga: M, =66146 H - u;

A - 661426-0,95-(100) 0227
20-36,5°-115-(100)-09
3-unoBaad 7 = 0,87 SKAHJIUTHHU aHUKJIAMM3.
_ 66146-0,95-(100)

A= 280-(100)-087-365
NkknHuM Japaxany TYCUHJIAPHUHT TassHY YCTHAArd 4y3WIyBYM apMarypa
cudarnaa My TYCHHIAP YKIApH Opacuaa >KOWJAImraH TasHY YCTH TYPJIApUHUHT HITIH
crepxennapu xu3mar Kwiagu. llyHuHTr ydyH MKKHTa KYHOAIaHT uiau apmarypam C-7

TYpJiapu KaOys KuiaMu3. YIIapHUHT (03aCH: A, = % =176 cv’;

=707 cm?;

5Bp—-7-200,
5Bp—/—150 '
VpTa KaTop TagH4Iapu yctuaa. M, =45475 H - m,
A = 454725-0,95-(100) 0157
20-365°-115-(100)-09
3-uoBagan 1 =0,915 SKaHJIMTMHU aHUKJIAMH3.
45475-0,95-(100)

TYpHUHT MapKacH: A =177 cn’;

AS = = 4,62 CM2
280-(100)-0,915-36.5
Kynnananr wunmum apmarypacu Oynran ukkura C-8 ypamim TYp TaHJIaliMMH3.
462 . T 4Bp—-7-250 2
YnapHUHT 103acH: =—""=116 cu’; TYypHUHT MapKacl ——F =118 cu
p A= yP PR e 200"

NKknHYM qapaxaiy TYCHHHMHI KHsl KeCHMJIap O0yiim4a MycTaxKaMJIMTHHA XUCOO0J1am
Q=76,584 xH;
K¥ynpamanr apmarypanuar guamerpu OViimama apMmarypaiapra naiBaHIaHa OJIHIIT
mapThra acocaH TamnaHanu. byimama apmarypa d=I18 mm Oyiranu ydayH, d

o = DMM

Rq, =260 Mlla; KapkacaapHUHT COHM HWKKWTA OYIraHIWMTru cababiii yJIapHWHT YMYMHUN

rozacu: A, =2:0196 =0392 cu’; KyHnamanr apMaTypalapHUHT KajaMH KOHCTPYKTHB

h 40
HIapTiap OpKajlu aHUKJIAHAOH. S =5=5 = 20 cu . Jlekun 15 cm naH omIMaciurv Kepak.

HlynuHr yuyH 6apua TasHY SKUHUAArW ydacTkamapaa S=1715 cu neb Kadysn Kujiammus.



Vpra kucmmpma sca: S :(%)h:%40:30 cv; KyHpamanr apmarypanapHy 3YpUKHILIMHA

R, A, 260-0,392-(100)

AHUKJIANMU3: (g, = s - I =680 H/cu;
CUKHMITyBYM KECUM TOKYACHHUHI TAbCUPH:
/ /
p, O7S:(N'F)-h'T 075377 o0 oo
b-h, 20-365
Qomin = Po, (1+ ¢4 )Ry -7, b1y =06-115-09-09-20-36,5-(100) = 40780 H ;
0y, =680 H/cu > Qo _ 40780 =559 H/cwm;

2h, 2365
IapT KaHOATJIAHTUPUJIIIH.
s _ Ry 750 D1 _15-09-09-20-365-(100)
e Quax 76584
MycTaxkaMJIMKHA XUCOOJIalll yuyH KyHUJaru napameTpiiapHu aHuKJIaiMu3:
M, =@, (1+¢; )R, -7, -b-hf =2.115-09-09-20-36,5% -(100) = 4963964 H -cu;

q, =g+§=8,327+&280=15,17 xH | m=1517 H /cm <056, =056-680=2380 H /cu

=42 cu>S =15 cm

oynrannuru cababim * C macodanu Kyiinaaru gpopmysia Ouinad XucoOJanMus:

c= M :\/4963964 =180,9 cn > 333h, =333-36,5=122 cu;
0 1517

C =122 cm neb xalOyn kunamus. Y xonaa:

o~ M, _ 4963964

" C 122
Arappa ymOy mapT OaxapwiMmaca KyHIAJAaHT apMarypaiap COHMHHU EKHU
JUAMETPUHU LIYHUHTIEK OETOH KJIACCUHU OIIMPHUII XaM MYMKHH.
Kyl KeCHMHMHT YCTKM KUCMUAATU KyHJAIaHT KyY:
Q=Q,,, —q,C=76584—1517-122 =58076 H
XucoOuii KUl KECUM MPOEKUUSICUHUHT Y3YHIIUTU
C, = M, :\/4963964 =85cu>2-h,=2-365=73 cu;

O 680
Co =73 cm KaOyn kumamus. Qg =q, -C, =680-73=49640 H
Myctaxkammuk maptu: Q, +Q,, = 40840+49640=90840 H >~ 58076 H TabMuHIaHIH.
CuxuityBYY Kust WY1 OYViinya TEeKIIUPUILL

_ A, 0392 E, 210000

- =00013; ¢ =— = =
b-s 20-15 E_ 27000

¢, =1+50-u=1+5-63-00013=104; ¢, =1-001-R, =1-001.09-115=09;
Q=76584 H <03-¢, ¢, -R,-b-h=03-104-09-115-09-20-36 5-(100) = 212158 H

— 40840 H >Q,,, =40780 H

mapT KaHOATJIaHTUPUIIAH.

Mb
ql +qsw

* q, >056q,, oyrca, C = 0eb onunaou



10



4. bou TYycHH XHCOOU

bour TYCUHHMHT XUCOOUM CXeMacH y4 OpaMKIM, MKKUHYU Japakald TYCHUH
OpKaJIM IOKJIaMaJlapHU TYIUIAaHTaH [okiama cudaruna Kadyn KWiaguraH Y3JIyKCU3
TYCHHIaH noopar 6116, yHuHT 0K Maiinonn |, x1,/3=6 x2=12 u* ra TeHr.

Borr TYcHHHMHT KyHAamaHr kecuM yauamiiapu 60 %25 cu (MKKUHUM Japakaiiu
TYCUHHUHT XUCOOUTa KapaJICUH).

Oxnamanapumn xucoodaam
Jlonmuii rokIamMasap:
G=G, +G, +G,, =(1440+1925)-6 - 2+2035-6 +0,563-0,3-25000- 1,1 = 56962 H =56,96 xH
Oy epna:

G, -IIJIMTa Ba IOJHUHT OFUpaMry, H;

G,,-MKKMHYHU JIapa)alld TY CUHHUHT OFUPJIUTUIaH XOCUJI OYJIraH TastHu peakuusicu, H;
G,, -0011 TYCUHHUHT 2M Macodaiaru (MKKUHYH Japaxalid TYCHHJIap Opacujiaru
Macoda) orupsmry, H;
BaktuHyamik rokiama:
v=7200-6-2=86400 H =864 xH ;
TyCHH KeCMMJIAPUIATH 3YPUKHUIILIAPHA AHUKJIALIT
Deysuu momenmaap.
bupunun opamukna x=0,333| -macodana 1-toknanun cxemacu Oyiinua
M, .. =(0,244-56,96 +0,289-86 4)-6 = 2332 kH - m
[y opamukna 2-cxema Oyitnda
M., =(0244-5696 -0044-864)-6 =606 xH - m
Wxxkuaun opamukaa x=1,33 | macodazna Ba 2-1okIaHuII cxemacH Oyinua
M,,.x =(0067-56,96+0,2-864)-6 =1266 xH -m
[y opanmukaa 1-toknanuin cxemacu Oyiinya
M, =(0067-5696-0133-864)-6 =—46 xH -u
WkxuHun TassHy yctuna X = | 6ynrana Ba 3-10KIaHUII cXeMacu Oyinda
M, =(—0,267-56,96 —0311-86/4)-6 =-2525 xH - m

[y TassHyna 1 Ba 2 1OKIaHUII CXeMallapu Oyinya:
M, =(-0,267-56,96 —0,133-86,4)-6 =—-160,2 xH - m

[y Ttasnuna 4-roknaHuIl cxemacu oyinda
M, min =(—0,267-56,96 +044-864)-6 =-136,8 xH - m

Kynoaname xyunap:
1-toxanuin cxemacu Oyitnua
Quamax =0733-56,96 +0,866-86 4 =1166 «H

Q, =-1267-5696-133-864 =-187,1 xH
Q,, =56,96 kH

2-I0KJIaHMII cXemacu Oyiuya:
Q, =0,/33-5696-0,133-864 =303 xH

Q,, =-1,267-56,96 -0,133-86,4 = -837 xH
Q,, =56,96 +864 =1434 xH
Oy epaa: Q,,-TaTHUHHMHT Yall TOMOHH/A; Q,, -TATHYHUHT YHT TOMOHH/IA,
11



3-IOKJIaHMIII cXeMacu Oyiinya:
Q, =0,/33-56,96 +0,689-864 =1013 xH
Q,, =-1267-5696-1311-864 =-1854 xH
Q,, =1-56,96 +122-86 4 = 1624 xH
bom TYycunHu XucoOnamga TUIACTUK —Je)OopMaIUsSIapHUHT  PUBOKIAHUIIH
HaTKacuaa BYXKy/Jra KellaJuraH MOMEHTJIAPHUHI KalTa TaKCUMJIQHWIIMHUA XHCOOTra
onamu3. TeHrmamTMpuwiraH MOMEHT »mropacu cudaruaa 1 Ba 2 rokimamanap cxemacu
Oyiinua KypuiaraH MOMEHT SIIOpajlapuHy KaOyn Kuiamu3. YOy smopaiapiaa 1 Ba 2
OpalMKaa MaKCUMaI MOMEHTIIAP M1may Ba Moma XOCHI Oy Iaau.
TassHygaru xucoOuit MOMEHT Ae0 YCTyH YeTHJard MOMEHTHU KaOyn KUjamu3.
(YyCTYHHHHT KYHIaIaHT kecuM 3HU b =40 cM) Ba yHU KyiHarnda aHUKJIaiMHu3.
- b .
M=M= Mo—Q?C:—160,2+wz—148,8 KH - m
TVycunaan 3-fOKIaHUII cXeMach Oyinda XucoOJlaHTaHIa YCTyH dYeTujara B
TassHYJIard XUCOOU MOMEHT:

M} = _252,5+% = 2238 xH - n;

MOMEHTIapHN TEHIJIAIITUPULIA TassHY YETUJAard MOMEHTIAPHUHI KaMaluIlu
(2238-1488)

{ 2238
kyraup. IIyHUHT ydyH YCTYH YeTHAard TasHd MOMEHTH M, =-2238 xH -u uu 30% ra

]100 =335 % nu tamkun Kuiaau. by sca taBcus kwmnran 30 % maH

KaMauTupuO, sibHU M, =-07-2238 =-1567 xH -m HU TassHY MOMEHTH cudaTtuaa Kalyi

kuamu3. Opaauk MoMeHTH 3ca M, =2332 kH-m M, . =1266 xkH -m.

TycunHn HOpMAaJI KecumJIap Oyiu4a xucoou
bomr Tycunra Oyitnama apmarypa cudarupa A-ll (R, =280 MIla) KyHaamaHr
apmarypa cudaruna A-l1 (R,, =175 MIla) Kiaccaaru myjiaTiapHH KaOyn Kuiamu3. born
TYCHHTa XaM UKKUHYH Japaxanu Tycuamaru kabu B20 kmaccmaru 0€ToH Ky JUTaHWIIA M.
Tasau MomeHTH M, =-1567 xH -m OpKaad OOII TYCUHHUHT KYHAAJIAHT KECUMU
yI4amJIapMHU TEKIIMpamMu3. DYHMHI y4yyH MKKMHYM Japakaau TyCUHAAruAeK ¢& =0,35
r, =18 1e0 KadyJ KWiaMus3.

. . . 5
M-y, | \/ 0951567 10° o (..

h,>18 |— " =18
R, 7y, - D 115-(100)-09-25

By mukmop aBBaaru Kabyn kwiamaran hy =60-6 =54 cu nan kam GYaraHd yayH
MApTHA KaHoamiaHtupaau. Opamknaru apMarypajapHd TaBp KeCUMIIApU  YUYH
KyJutlaHunaauran Qopmynamapaad ¢oigananu0d xucoOnaiimuz. TasH4IapaaruHu dca
TYFPU TYPTOYpUAKIIM KeCHUMIIap Kabu xucoOmanaan. 7 Ba ¢ kKabu mapamerpiap 3-uioBajiaH
KaOyJT KWJTMHAH.

UYerku opamukyiapaa M, =233,2 kH - m TaBp KECUMHU TOKYACUHUHT SHU:

600
by =(?)-2+30= 230 cm; hy=60-45=555cu apmarypa HKKH KaTop KYyHHIIAIH.

OHJU CUKWITYBUM 30HA YErapacUHU aHUKJIaMU3:
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M-y, < 7h2 'Rb ‘b; 'h; (ho _015'h4);
23320000-0,95<0,9-11,5-(100)-230-7-(55,5-0,5-7)
22154000 H - cm < 86630200 H -cm
[[lapT KaHOATIAHTUPWIAM, [JEMAK CHUKWIYBYM 30HAHUHI Yerapacu TaBp
KeCUMHMHUHT ToKdacuaaH ytaau. [llyHuHr yayH KeCUMHU TYFpH TYPTOypUaK KeCUM Kabu

XUCOOIaiMu3.
23320000-0,95

M = 230.5557 .115.(100).09
3-wnoBafaH 7 =0985, £=003 HU TONMAMH3 Ba YY3WIyBUM apMaTypaHUHT KYHAaJaHT
KECUMHU I03aCHHU XUCOOIaiMuU3:

003;

A - 23320000-0,95 _ 1447 o
280-(100)-0,985-555
4-unoBanan 4022 A-ll yaunr ro3acu A=15,20 cv® HY TaHIaiMu3 (K-3).
Vpra karop opamkna: M=126,6 kH.u;
~ 12660000-0,95 ~
= 230-555%-115-(100)-09
3-moBagad 1 =0,992 SKaHJINTUHU aHUKJIAUMU3.
A - 12660000-0,95 _781 cu?
280-(100)-0,992-555
Yuaudukanus maptiapunn xucobra onud, ukkuta (K-4) kapkac Tanmaimus.
Vapaunr xap 6uprna 2016 A-1l xammacu 656 4016 A-1l yauar ro3acu A=8,04 ca’ .

TYycuHHMHT OKOpHM KUCMUAard apmarypanu M, =46 xH - wu Oyiinua
aHUKJIaNMU3.
A - 46200000-0,95 _ 0055
25-555°-115-(100)-09
3-unoBagaH 7 = 0,972 SKaHJIMTMHY aHUKJIAHMU3.
A = 4600000-0,95 289 cu?

280-(100)-0972-555
4-wnoBanan 20014 A-1l yaunr rozacu A=3,08 cv® HY TamaiMu3 (K-5). B rtasnura
apmarypa Taunanmus3. M,=156,7 kH-m. Kecum TyFpu TYypTOypUaK IMaKIMaa yrdamiapu

60x25 cu hy=60-6 =54 cu;
15670000-0,95

P = 25 547 .115.(100).09
3-unosagan 7 = 0,89 sKaHIUTMHU aHUKIAHMU3.
A = 15670000-0,95 ~1106 c?
280-(100)-0,89-54
4-unosanan 2018 A-1l Ba 2020 A-1l yaunr ro03acu As=5,09+6,28=11,376]l/l2 (K-6 Ba K-7

KapKacjiap y4yH)

0197

Bom TYCHHHMHT KHsl KecuMJIap Oyiin4a MyCTaXKaMJIMTUHHA XHUCOOIa1n
A tasHunaru kyuaananr kya Q, =1166 «xH
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XucoOuii Kusi KeCMMHHHT OViimama VYKka mnpoekmusicu C HU aHUKJTaiMWU3.
CukuiIyBUM KECHMM TOKYACUHUHT TabCUPHHM KyWumaru koddduimeHTt Ouman xpcooOra
OJIaMU3.

075-(3nh;)-hi 075.3.7.7
Y T T hn, | 25.555
@, =0 Oynranga, M Hu KHMaTUHU XUCOOIaMHU3.
M, =0, (1+¢, )R, 7, -b-h. =2-(1+0,079)-09-(100)-0,9-25-555% = 13466270 H - cu
o M o
Q, =Q,, =9 Oymranga, c=—2> = 13466270 _ 231 cm>2-hy=2-555=111cm OYynranu
2 05Q 05-116600

yayn C=111 cm kabym Kumamus.

=0079<05;

Y xonna:

M, 13466270
&= T T

Q, = Q spum 121,32 kH > 116,6 kH 6ynranu yuyH A TassH4Jaryd KyHAajgaHr cTep KeHsap

KOHCTPYKTHB Tajlabyiapra acocaH Ky Huiaan.

Kyunanaur apmarypa d=22 mm Oymranm yuyH Og,=8 mm mu A-l xmaccmaru

apmarypa Tanygaiimu3. KOHCTpyKTUB mmaptiapra Kypa S sg :% =20 e Ba S<50 Cum.

=121318 H =12132 xH

[Iyanar yayn S=20 cm ne® kabyn kuimamu3. KoHcTpykTtuB Tanmabmapra OwHOaH
h
tycunnapaa h>450 mm O0yiranna KyHIalIaHT apMaTypaap 3 > S <500 mm xamaMm OumIaH

TassHYJIaH SHT SKUH TYIUIAHTaH Ky4ura Ky uuiaau.

BU3HUHT MUCOJIMMM3Ia TYIUIaHTaH Ky4jap HUcOaTraH KYNPOK (SbHU Xap HKKU
MeTpaa) OViaraHu y4yH KapKacHUHT OyTyH y3yHiauru O0yinad ysrapmac kagam S=20 cwm
ne6 xkabyn kunmamu3. [laiiBanasianran Typiapaa TasHd MOMEHTHHU KaOysl KWJIMII YYyH
xyaau mryHaai dg,=8 mm mu apmarypanu S=20 cv kagam OuiaH ypHaTammus.

B Tasguu yuyn kyHpmamanr kya Q,, =1854 xH . B TasHuma TOK4Ya 4Y3HIyBYM 30HAIa
YKOMJIAILTaH, LIyHUHT Y4yH ¢, =0 Ba ¢, =0. Y xomnna:
M, =2R, -7,,-b-hi =2-0,9-(100)-0,9-30-54° =141-10°H -cm

_141-10°

~ 05-172400
K¥yunanmanr apmarypanap KaOys KWiaauraH KyHIaJaHT Kyd:

Q,, =Q-Q, =1854-12132 =6408 xH
64080

qsw=ﬁ=—=593 H/cu
C 108

JHuamerpu 8 mm 6ynran A-l kiacenaru KyHaalanr apMarypa Tasiaimus: A, = 0503 cu’

=163 cu > 2-hy =108 cu ; C=108 cm kabynn Kuamus.

Kapkaciap conn TyprTa, myHuHr yay: A, =4- A =4-0503=2012 cu?;

K¥yHnananr ctepxeHiap Kagamu: S = Rsva' A = 175.(123; 2012 =593 cu >~ g =20 cm;
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[lyanar yayn S=20 cm TammaiimMu3. Kus map3nmap opanMkigard CUKWIYBYW KECHMHH
_A, 2012

b-S 25.20

Tekmmpamu3.  Kyupgamanr apmarypanmam  KOd(QQOUIUEHTH:

Ky#tugaru koagdummentiapau xucoodmaimus:
E 21-10*

S

E, 24-10°
@y, =1+5a-u, =1+5-875-0004 = 1,176
¢, =1- R, -7, =1-001-115-09 = 0,896
Q=185400 H <03-¢, ¢, ‘R, 7, -b-h, =03-1176-0896-115-(100)-09-25-54 = 441701 H
mapT K&HO&TJI&HTI/IpI/IJII[I/I.

=875

5. TasiHy KapKkacJIAPHUHT Y3UJIMII KOMJIapH.
MoMeHT smropacura acocad apMarypaiapHUHT Xuco0 Oyiinua HOKepak KucMiapu
y3u0 TanuiaHaau. bByHUHTr yuyH KyiHuaaru mapt Oaxapuiuim Kepak:

w>_2 1 5d>20d;
20,

B Tasnyga MomenT OViinya TaHimaHraH apmarypaiap: 2018 A-ll Ba 2020 A-ll
A=5,09+6,28=11,37 cv/’;

MoMeHT smopacura acocaH TasHY YCTH apMaTypacHHU OpaJMKIArd Y3WIUII
)onnHN TormamMm3. OpaJMKHUHT MKKWATA ydacTkacumaa 2 tagan 2018 A-1l, A;=5,09 om’,
Nkkura 2018 A-ll apmarypanu y3uinranjaH KeHUH CUKWITYBYM 30HAHUHT OaslaHIJTUTH:

R, A 280-509 _
= = =551 cm;
7o 'R, b 09-115.25
koaran 2020 A-11 A;=6,28 o’ apMaTypaid KECHMHHMHT KaOyJT KWJIaJUTaH MOMEHTH:
M=R;-A -(h,—05)=280-(100)-6,28-(54-0,5-551)=9010921 H -cn» =9011 xH - m
Tasny yctunaru kosran 2020 A-ll apmarypanu y3uia OUpUHYN OPAMKHUHT FOKOPHU
kuemuna 2012 A-ll A=2,26 cv® apmarypa KoJIH, BaxoJaHKH Oy apMarypa XxaM MaH(uii
MOMEHTHH KaOyJl KW MyMKHH:
M =280-(100)-2,26-(555—-0,5-551)=3337766 H -cm =3338 xH - m

bupunun xapkac (K-6) HUHT y3WIMINIHN aHUKIANMU3 !

Q7. L5d = 185400-0,95
20, 2-593

Kounctpykrus tamabmapra 6unoan: W >20d =20-2=40 cu; W =218 cv 6ynranu yuyH

W, = +5-2=1585 cu

K-6 Ba K-7 xapkacnmapaa S = 7100 mm kaObyn Kuiamus. Y XoJa:
2-0,503

q :%:175-(100)- =1760 H / cu
Tasauna ssHa ukkuta K-3 BaK-6, K-7 xapkac 60p.
K-3 ga: S=20cum ;
R . .
qa, :SWTASW =175-(100)- 20,508 =880 H/cm

K-6 na K-7 ma: g, =1760 H/cu; Xammacu 6ymm0: q,, =1760+880=2640H /cu; K-6
KapKac y4yH:
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_185400-0,95
' 2-2640
W, =43 cm kabyn Kumamus.

+5-2=43 cm>20d =20-2=40 cu

B Tasnunan vangaru ukkuHuu K-7 KapKaCHUHT y3WIHILIHN: q,, =880+880=1760 H/cu;
185400-0,95
27 2.1760
W, =59 cu KaOyJ1 KWJIaMu3.

+5-18=59 cu>20d =20-18=36 cu

K-7 kapkacHuHT B TasHU1aH YHT TOMOHAAru Y3 UMLK

| - 162400:095 o 15 38 ¢y > 20d = 20-18 = 36 cu;
2.2640

W; =38 cm  kabyn xumamus.
B TasHY/1aH YHT TOMOHAArM NKKUHYHM K -6 KapKaCHUHT y3MIMII MacodacH:

_162400-0,95
Y 2.1760
W, =54 cm kabyn Kuamus.

+5.-2=54 cm>20d =20-2=40 cu

A TagHYHUHT Yanm TOMOHHJAru opammkaaru K-4 kapkacHum y3wi xoiuga wkkuta K-3
Kapkac 0op:
K-3 na: S=20 cum, (9g, =880 H/cm);
~116600-0,95
° 2.1320
Wy =33 cu kabyn Kumamus.

+5-22=53 cm>20d =20-22 =44 cm

K-4 kapkacHM OpaJMKHUHI YHI TOMOHHWJA Y3WIMII KOWMHHM aHUKNIaiMu3. Opanukaa
ukkuta K-3 Ba 6urra K-7 xapkac 6op:
_187100-0,95

° 2.2640
W, =45 cm kabyn kunamus.

+5:22=45 cm>20d =20-2,2=44 cum

OHIM MKKUHYU Japaxalld TYCHUH OWPUKKAaH >KOWIapJaru apMmarypa TYpJiapuHU KECUM
F03aCHHU TONaMu3. VIKKMHYM Japakainy TYCUHHUHL TasiHY peakUusiapu
P =56,96+864=14336 xH
Beptukan A-l knaccnaru ctep>KeHIapHUHT KYHIAIAHT KECUM F03ac U:
A :i _ 143360-0,95 — 605 cu?
R, 225-(100)
BepTukan apMarypaHuHT UIIMHU XUCOOTra oJlaqurad 30HAaHUHT Y3YHJIMIU:
S=2h +3b=2-20+3-20=100 cm;6y epma: h, =h,—h, =60-40=20 cu; By
3oHana 10010 A-1 A=7,85 cu® apmarypa >KOWIamTupuiran. TYpTTajaH cTep:KeHra ra
oynran C-9 Mapkaiu UKKUTA TYP TaHJIANMU3.
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5-pacm. bomn TYcuHHEN apmaTypanarn
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butTa s5eMeHT yuyH apMaTypasnap KaiHoMacu

[Tozumus DeMeHT Kapkac | Apwmarypa Apmarypa | Ysymrmury, | Conn, | 1M y3ynnuru YMymuii
pakamu HOMH Eku TYp | Amamerpu KJIACCH MM JIOHA | OTHUPJIWTH, KT | OTHUPIHTH, KT
1 C-1 5 Bp-l 2000 40 0,144 11,52
2 C-1 4 Bp-l 6000 8 0,092 4,42
3 Tmara c-2 3 Bp-| 6000 8 0,052 2,50
4 C-2 3 Bp-I 2000 24 0,052 2,50
5 K-1 16 A-ll 5900 1,578 37,24
6 K-1 10 A-ll 5900 0,617 7,28
7 K-1 5 Bp-I 350 64 0,092 2,06
8 K-2 18 A-ll 5800 2 1,998 23,18
9 Hxkuaun K-2 10 A-ll 5800 2 0,617 7,16
10 Japakaiu K-2 5 Bp-I 350 60 0,092 1,93
11 TYCHH c-7 5 Bp-| 3500 80 0,144 40,32
12 C-7 5 Bp-I 6000 34 0,144 29,38
13 C-8 5 Bp-I 3500 60 0,144 30,24
14 C-8 5 Bp-I 6000 34 0,144 29,38
15 10 A-ll 1000 1 0,617 0,62
16 K-3 22 A-ll 5875 4 2,984 70,12
17 K-3 12 A-ll 5875 2 0,888 10,43
18 K-3 8 A-l 570 60 0,395 13,51
19 K-4 16 A-ll 4700 2 1,578 14,83
20 K-4 12 A-ll 4700 2 0,888 8,35
21 K-4 8 A-l 570 24 0,395 5,41
22 K-5 14 A-ll 5700 2 1,208 13,77
23 K-5 12 A-ll 5700 2 0,888 10,12
24 K-5 8 A-l 570 58 0,395 13,06
25 Bomr K-6 20 A-ll 4170 2 2,466 20,57
26 TS'ICI/IH K-6 12 A-ll 4170 2 0,888 7,41
27 K-6 8 A-l 570 84 0,395 18,91
28 K-7 18 A-ll 4040 2 1,998 16,14
29 K-7 12 A-ll 4040 2 0,888 7,18
30 K-7 8 A-l 570 82 0,395 18,46
31 C-9 10 A-l 550 48 0,617 16,21
32 C-9 10 A-l 500 72 0,617 16,29
33 C-10 8 A-l 1500 16 0,395 9,48
34 C-10 8 A-l 650 20 0,395 514
butra snement yuyH nynar cappu
Apmarypainu MaxcyJoTiap
SIeMeHT 35’7pI/IKTI/IpHJ'IMa1'aH apMaTtypa Kj1acCu yMyMHI‘;I
HOMHU Bp-I A-l A-ll OTHPJIUTH, KT
3 4 5 Kamu 8 10 Kamu 10 12 14 16 18 20 22 Kamu
Tura 499 | 442 | 11,52 | 20,93 20,93
Wk nap.tycun 133,30 | 133,30 15,05 37,24 | 37,24 | 23,18 75,47 208,78
Bomr Tycun 70,46 | 32,50 |102,96 43,49 | 13,77 | 14,83 | 16,14 | 20,57 | 70,12 |178,92 281,88
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