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bepunean:L, =24,3m; L, =60m; l; X [, =8,1 X 6,0m; P=9,4 kH; B25 (R, =14,5MI1a);

A 11 (R, = 280 MITa)
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Mononut: Opaénmanap kanmuaaurd 4 nan 10 cM raya Oynran kuiimatiaa kaOyin

KHJINHaIH.

[, = 8100mm

[, 8100
===—=2700Mmm

3 3
1 1 b 2700 _
hpl. = (E 4—0) b = E = 3—4 = 80MM—80M

Bomr TycuH 0asaHTININ:

bsowm = (0,3...0,5)hspum = 0,4-80 = 30cm
bow tycuH 80x30cMm
Epaamun T¥cun 6anantiuru:

1 1 1
hé'p().m = ( )lz =—=x6.0=43cm = 4‘5CM

12720 14
bspom. = (0,3...0,5)hg, 5 = 0,4-0,45 = 0.2 = 20cm
époamuu mycun 45 X 20cm

IInuTanu xucooJ1am Ba JJOMHUXAJIAIT
200




Vpra minranap yayH épaamMuy TYCHHIAP KHppalapu opacuiard macoda Kadyi

KWJIHHAIN.
l

oypma.

=1

nu. bé’pd.m

YeTKu IUIMTAHUHT XUCOOUI y3yHIIUTH:

lo.wem. = li’l]l.

— 200+

bé’pd.m.
2

= 2700 — 200 = 2500Mmm = 2,5m

200
—=2700-200— - + 60 = 2460 mm = 2,46m

2 . - ~ .
Ilnumanune Im” 103aza mascup mmaduzau oouluMuil IOKHU anuK/jiaumus.

KOxnap Homu

Mepépuii 10K
2
kH/m

Koapdbumment

Ox xadcuznuk.

K03(.y¢

MimoHywmiInk
K03(). Yy,

Xucobui 0K,
kH/m?

JloMuMHi 1oK:
1. beron
20x0.02

I1OJI.

0.4

1,1

0,95

0.418

2. Hccuximk

CaKJIOBYM KaBaT
11x0.08

3. Temup OeToH
mmTa 25x0.08

Kamu:

doiiganu 10K
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OruiyBuM MOMEHTJIApHHU Kyiaaru ¢popMynanapiaH aHUKJIaWHMU3!

ql® 14.15-2,462
~11 11

ql> 14.15-2,52
M=16 = 16

lapaum OunaH  TYCHMHIApra KUCTUPUO OUPUKTUPWITAH IUIMTAJIapra ASTyBYH

=7.78kN - m

M,

=553«kN - m

MomeHT Kuiimatu 20% ra KuckapTHpUiIaIu.
M; =40,8-M, =0,8-553 =4.42«N - m
ApMaTypa KeCHM 03aCHHH TAHJIALL.
Jactnab kaOyn KWIMHTAH TUIMTAa KaJWHJIWTHHU STYBYM MOMETHHMHI €HI KarTa
KuiimMaTu OViinda anukiIainmMus: M,,, = M= 8.07xkHwm

o= M, _ 7.78 - 10° _ 770
" |lamYpcRyb /145-0.9-100-0.1-100 v

oan=0,1-nma
&=0,1 +0,15,
Ybc = 0;9
[1nuTa KeCUIIMACHHUHT TYIUK OalaHIIUuTu
hpr=hyo+a=772+15=9.22 = 9sm
a — OETOHUHT XUMOSI KaTJIaMH.
[Tnuranuar 6anangmura 9.0cM, yHAa XaKUKUH UITIH OaJTaHIJTHK
ho=h,,—a=9—-15=75cu
XaKUKHUI UITYU apMaTypaHUHT OalaHIJIuru
Niam Gyitmama apMaTypaHUHT KECUM F03aCHHH aHUKJIANMU3 !

M;=7.78 kN - m

M 7.78-105°
Ty = VocRybhy? 14.5-100-7.52-100-0.9
@, HUHI KAiMaTura kapabd COpTaMEHTIAH /) HHMHI KHMMATUHH aHUKIAAMH3
n = 0.945

= 0.105

_ M 7.78 - 105
v~ R.hgn  365-0.945-7.5-100
M 5.53-10°
fmz = VocRybhy? 14.5-100-7.52-100-0.9

= 3.01 cm?

As

= 0.075

n=0,961
ApMaTypaHHUHT KECUM F03aCHHU aHUKJIANMU3 :
M, 5.53-10°

= = =21 2
>~ R.hy 365-0,961-7.5- 100 >

As




2-3 nponéTt Ba “C” TasgHY rapauil OunaH OMPUKTUPUIITAH TUIHTAIap yUyH
My 4.42-10°
Oms = z = 100-7.52-0.9- = 0,06,
YbcRpbho?  14.5:100-7.52-0.9-100

n= 0,969

M3 4.42-10°
3 Rshp 365-0.969-7.5-100

Ag = 1.67 cm?

I[liiuTanu apmarypaJam

Cl—- Ag, =21 cm?

C2— A, = 1.67 cm?

C3— A, =3.01-21=091 cm?

C4—- A;, =3.01-1.67=1.34 cm?

TypJaapuu Taépaan.

Cl- Ag, =21 cm?
6 A—1I11l —125
5Bp—1-200 294

C2— A5, = 1.67 cm?
5Bp—1-100
4 Bp—1-200

C3 - A, =091 cm?
4Bp—1—125
3Bp—1—-200

C4 — A, = 1.34 cn?
5Bp—1—125
4Bp — 1 — 200

2920

2940

2920

CeTKAaHMHTI YHUHH AHUKJIALI
[ =6.0 Mm=6000 MM
C,=6000 - (200-110) - (150-20) = 5780 mm

CeTkaHuHAT COHM N = 2 Ta.
B,= 57802+100 — 2040MM
C,=6000 - (150-20)*2 = 5740

5740+100

B,= = 2920MMm
2




Epaamun T¥cun xucodmn.

Ln Ln
1

L yo.t=6300 L yo.t=6300

Epoamuu mycunea oknapuu sxcamnaul

oL MycTaxkaMJImK .
Menépuil 10K, Xucobuii  IOK,
K03 prreHT

kH/Mm kH/Mm
Yy

IOknap nomu

|. Jonmuii rox

Ilnuma o2upaueu
3.28x2.7

Epoamuu MyCun
ozupaucu
(0,45-0,09)x0,2x25 (1.8 1.88
Kamu 10.66 11.14
Il.BakTiau rox
9.4x2.7
Tynuk rok 36.04 40.07

25.38 28.93

EpnamMun TYcuH KYNpaBOKIM y3TyKCH3 TYCHHIapAeK xXucoOmaHamu. byHna
TYCUHHUHT KYHJQJIAaHT KECHUMH TaBp IMIAKIuAa KaOynl KWJIMHUO, TOKYACHHUHT JHH
IUINTAHUHT SHUTA TEHT KUIu6 onuHagu. Epaamuu TYcuunap ydayH 6o TYCHH Ba IeBOp
TasHY pynuHU YitHaiinu. Epnamun TYcunHMHET nesopra YpHatunaran xucmu C=250MM.
bomr tycun Yymuammapu 3ca b,y X Rooum = 30x80 kabyn kunu, épaamuu TYCUH
YUYH XMCOOMH y3YHJIMKIapHU TONaMu3. EpaaMuu TYCHHHMHT KYHIAJIaHT KECHM [03aCH
Ba XMCOO CXEMAaCHHU YM3aMH3.

m Yerku nponérnapaa

Lipo. = L — 200 — 22424+C/2=6000-200-150+125=5775mm

] S"pTa npoJériapaa
lspomz = I3 —300 = 6000 — 300 = 5700mm

1. [Iponétna sryBYM MaMeHT KUMMATUHU aHUKJIAaHMU3




ql®> 40.07-5.7752
T 11 11
ql®> 40.07-5.7752
My="14 = 14
ql®> 40.07-5.7752
) M =16 =~ 16
EpnanH TS'/CI/IH 6aJ'IaHIlJII/II‘I/IHI/I 9T'YBYU MOMCHTJIIAPHHUHI' SHI' KATTa KI/IﬁM&THHI/I

M, = 121.49 xH - m

=9545kH " m

= 83.52kH " m

TCKIITUPAMHM3:
bynnaé = 0.35 kaOyn kwnamus a,,, = 0.289

. M - 121.49 - 10° _soas
0= [y, Ryba,(100)  /14.5-20-0.289-100-09

Tycun kecumza apMartypaHu 2 KaTop KWIUO >KOUIAmTHpUO, OCTOH XHUMOS

karTmaMuau a=20mm KaOys KHInO, TYCUHHE TYIUK Oananymruan Tonamus: d =20
d
hepom = ho +a to= 40.13+2+2/1 =43.13 = 45cm
XaKUKUH UITYU OaJTaHIJINKHA TOIIAMU3.
h, =45 —3 =42cm
YeTkn TasgHYAaru KyHOAJAHT KYYHUHI KUMMAaTHHHU

AHUKJIANMU3!
Qa=0,4ql,;=0,4 -40.07-5.775=92.56 xH
QB «n=0,601,1=0,6 - 40.07 - 5.775 =138.84 kH
Qg yur—= Q = £0,5qlg, = +0,5 -40.07- 5.775 = 115.7 xH
TycuH ydyH MyBO3aHAaT TEHIJITaMAaCHHU TEKIIUPAMU3
Q < 0,3¢4,9pRpbems.hoVp
Yo =1,¢, =1-0.01-14.5 = 0.855
Quax=Qp = 138.84 kH < 0.3¢,, " @p * Rp * bys. " ho " ¥p = 0.3+-1-0.855-14.5- 20
+0.9-42 - (10 ') = 281.18 kH
138.84 xH < 281.18 kH

FOxopunaru mapt 6axxapuiam 1eMak, TYCUH KECUMUHHUHT YiIdaMjlapy €Tapiiu.

OryBYM MOMEHTHUHT OyKYBUYHM SMIOPACUHU KypPHILL.

FOxopua sryBud MOMEHTHUHI TasiH4 Ba MPOJETIArd KUWMATiIap aHUKJIaHAIH.
by xecum 103a yuyH ierapnau emac. LIlyHuHTr y4uyH €paamMud TYCHUHHMHI MPOJETUHU O
kucumra OynuO, OyKyBYUM OSIIOPACMHUHI KOpPAMHATIAPUHU Kylaarn Qopmyaaan
TOMaMU3:
M=+/- B (g + V) Iol2

0.2 | opamukmgarn KecuM Yy4yH [ HUHr Kuiimatd V/Q HucOatura Kapad
aHuKJIaimMu3. TYCHHUHT CcXeMach Ba YHra TabCHUpP KWJIAETTaH IOKIAp CHUMMETPHUK
OyiaraHu y4yH 3ypUKHILIAp TYCUHUHT 2 €KUM 2.5 MpasiéTu YUyH Kypuiica iietaau.




XncoOuii KHIHMATHH KAABAJ yCYJIUIa XUCOOJAHAIM BA KAABAJITA TYJIAMPUIATH

IOxmap |Macoda |(g+v)1°’kH m [Kosdducsnrmap
KHUMaTHh
+B -B min

M, kH/m

T/

A
a
e}
=
<

0,2l 0,065 86.86
0,4l 1336.36 0,090 120.27
0.425I 0.091 121.61
061 0,075 100.23
0.8l 0,020 26.73
1.01 -
0,21 1301.87 0,018 23.43
041 0,058 75.51
0,425l 0,0625 81.37
0,6l 0,058 75.51
0,8 0,018 23.43
101 -

I—‘@CD\I’\IO')U'IAOOI\JI\JHO

0.15l

Hopman kecum 0yiinya MyCTaXKaMJIMKIa XHCOOJ1am1




Epnamun TYCHMHHMHT XMCOOMI KecuM 1o3acu cudarnma TaBp KecuM 1o3a KaOyi
Kuiamu3. TaBpHUHT SHU TYCHHUHT KaJaMu CKU IUIMTAHUHT MPOJETHra TEHT KUJINO
oJIaMM3.

— +—
/ h.p
hya.r -1 hyn.r

[ o

.

Tassnuwiaapaa 3ca TYFpu TYpTOypUYaKk KaldyJ KHJIaMu3
a) l-nponérna M,,,,, = 121.61 xHm
M 121.61-10°
“m = Rybho? 0.9 145270422 - 100
Kansangan 77 = 0,99 Hu Tonamus .
M 121.61-10°
Ry 280-0,99- 42 - 100
Copramentnan 4020 A — 1l xecum w3acu Ag = 12.56 cu

= 0.02

A = = 10.45 cn?

2 apmaTypaHu KaOyn

KAJIaMU3.

[TpONETHUHT IOKOPU CTEPKMHIAPUHU KOHCTpYKTUB 2010 A —1 A, = 1,57 cm?

KaOyJ1 KHJIaMu3.

// ~

z —P Gi— —
ST ol I~

0)2- nponérna M,,,,, = 81.37 kHwmu
M 81.37-10°
O = R bhel 0,9 145270 422-100 013
Kansangan n = 0,993 uu Tonamu3
M 81.37-10°
R.nhe _ 280-0,993 - 42 - 100
Copramentaan 4016 A —III A, = 8.04 cu? apmarypaHu KabyJsl KHIIAMH3.

A = = 6.97 cm?

K-1 Ba K-2 kapkaciapHUHT IOKOpH CTEpKUHJApl MaH(QUUA STyBYM MOMEHT
TabCUpPUTa XUCOO KUIIMHAIH .
VYnapHuHr KuiiMatiaapu 6 Ba / KecumJiapard MOMEHT KUMMAaTJIApHUHT ypTayacu




cudaTtuaa Kadysn KUIUHAIH.
_ 42.96+15.62

Mnin = — = 29.29 kH
B M B 29.29 - 10°
fm s Rybhy? 14520422 - 100
Kansangan n = 0,97Hu Tonamus

LM 29290108
S~ R.nh,  280-097-42-100 0

CopraMeHT Oyiinda KapKacIapHUHT FOKOpU CTepkuHU cudatuma 2@ 14 A —

= 0,057

11 kecum w3acu Ag = 3.08cm? Kabyn Kumamus.
B) TassH4 “B” Mp = 95.45 kHwm
M 95.45 - 10°
“m s R, bhy? 145-20-422-100
Kansangan 7 = 0,895 Hu Tonamus
M 95.45 - 10°
R.nhe 280 -0.895 - 42 - 100
IOxopunma tomwiran apmarypa tumTtaHuHr [,=270 cM KucmMuga 2 ceTka

= 0,188

Ag = = 9.07 cm?

KYpUHUIIIMAA >KoWnmamamd . lcerka sbHM 1 M JaH apMaTypaHMHT KECUM I03aCHHH
aHUKJIaUMu3. N=2
As 9.07

= 1.68cm?

['n 272
Hatwmxara kapa0 kyuaamanr umrau apmatypa S5 Bp-l 6ynran 2 ta cetka sinu C-5

KaOyJ1 KHJIaMu3.

SBp—1-100 . = _ 19 ,
4Bp — I — 200 *= 063N

r)Tasnu “C” M, = 81.37 kHm
M 81.37-10°
“m = R bhy? 145-20-422-100
Kansangan n = 0,912 Hu Tonamus

Ao M 81.37-10° 759 2
S~ R.nh,  280-0912-42-100 77

2- ceTKa y4yH F03aCUHM TolamMu3 N=2

As B 7.59 142
l-n 27.2 M

SBp—1-125 = _ 157
4Bp — I — 200 = 063"

Xap Oup ceTKaHuHT 2HU Bc = % + Slﬁ = 3350 MM

= 0.16

CrepxeHJapHU Y3WIHII KOWIAPHUHUA aHUKJIALI




K-1,K-2 xapkacaaru CTepXUHJIApHHU Y3WINII KOMIApUHU aHUKJIANl Y4yH KaOys

KAJIMHTaH MaTePTSUIAPHUHAT dIOPACHHU KypaMu3.
Uerknl- mponéraa 20 20 A-11l A, = 6.28 cM®  apMaTypaHHMHT KaOyl Kuia

OJIAAUTaH MOMEHTJIAPHU AHUKJIANMH3.
AsR 6.28 -280
E=————= =0.01
Rp-by-hg 14.5:270-42

Kanpannan n = 0,995 Hu Tonamus
M=A; -R;-n- hy-100=6.28-280-0.995-42-100 = 73.48 kHwm
4 —CTep)KUH Y4YyH MOMEHT KUMMaTUHHN aHUKJIaiMU3:

4 @20 A—111 A, =12.56 cm?
1256280 _ 4 9

&= 14.5-270 - 42
Kansangan n = 0,99 vu Tonamus
M=1256-280-0.99-42-100 = 146.23 k1 - m

Vpranaru nponéraapaa 4 @ 16 A — 11l Ag = 8.04cn?
804280 _ (14

&= 14.5-270 - 42
Kansanman n = 0,992 uu Tonamu3
M=8.04-280-0.992-42-100 =93.79kH - m

2016 A-1l1 A; = 5.09
= 402:280 _ 54

14527042
Kansanmgan 7 = 0,995 Hu Tonamus
M=4.02-280-0.995:42-100 = 47.04 kH - m

Orma kecuM 0yHH4Ya MYCTaXKaAMJIMKIAa XHCOO a1
Xomytnapaunr guamerpuan d=6mm A — | kaOyn kKwiamu3 (Mmau apmarypa
AraMeTpura Kapad) XOMYTJIAPHUHT KECUM F03acH

As,, = 0.503 cm? Ry, = 175 Mlla
FOxopuna xucobaanran KyHJaJgaHT Ky4iap.

Q4= 9256 kH Qi =138.84kH Q.°=1157kH

Meb€puil  XyXoKaTiapra acycaH XaMyTHHHI  KaJaMHHM  TasH4jlapra  sSKUH
xoima 1/4 nponér opamukga S=15cM, xamyTiaap COHH N=2 ra TeHr OYyiraHga

XUCOOJIAaNMU3.

Q? 925602 _
Qs = — = = 281.06 N/cm?
4@'by by h3 Ry 4220:422:0,9-100-1,2
Rsw-A-h _ 175-0.503 - 2:(100
San = = (199) = 62.64 cm > 15 e
344.74 281.06
Qsw =

2
= 13994 = 632.39 N/ca?
4-2-20-424-1.2-100-0,9
Smax = 2220 = 27.84 cm > 15 om

_175-0.503-2:100
1157002
Qs = = 439.16 N/cm?
4-2-20-422-1.2:100-0,9
175:0.503:2:100
Smax = =40.09sm>15cm
439.16

Qg HU aHUKJIAHMH3




__175-0.283-2-100

- 2
Qswiminy = = = 660.3N/cm
Kecum r03acuam KyHIanaHT Kyura HucOaTaH MyCTaXKaMJIMTHHUA aHUKJIaiMuU3

Q =2V2-1.2-20-422-66.03-100 = 47.29 kH
Mysmat kwmb TasHY  SKAHUAOA XaMyTiap opacugaru macoda S=15cm, ypra

KHCHMJIap/ia 3ca
3-45

S= %h = 3% _ 33 501=35¢wm.

4

YCTyHHHU XHCOOH

4 kaBaTiiM caHOAT OWHOCUHUHT |- KaBaTWJard YCTYHMHM XucoOusail Tanad
STUIAIU. YCTYHHH TacoAu(uil enka e, HH XUCOOra oOjiraH XoJjjaa XucoOnaiMwus.
KaBatnapgaru ycTyHmapHUHT OMpUKKaH KUCMU opaénMma carxujgaH 0.6 M rokopuia
)omnamrat. TYCHH yCTYHHUHT €J1Ka KUCMHUTa KOMIalaam.
IOk Ba KywjapHM aHUKJIAII

TemupbeToH ycTyHra Tyma€TraH IOKHUHT KUMMaTH TOM €nMacu Ba
opaénManapHUHT OFUPIUKIAPU UUFUHIUCUIAH MOOpaT. YCTyHra 10K WUFWIIAIUraH 10K
MalJOHUHU aHUKJIaUMU3.

lixl, =816 =48.6 v*

bomr tycun ymuammapu 80 x 30 cm. YmlOy ymyampard TYCMHHUHT | Metp
OFUPJIUTH
h-b-p=(08-0.09)-0.3-25=>5.325«kHn

Epnamun 1ycun Ymuammapu 45 x 20 cm. Ymby yadampary TYcuHHHHT 1 MeTp
OFUPJIUTH
h-b-p=1(045-0.09)-0.2-25-3 =5.4kH
Ycrynnapuauar ymdamnapuau byx hy, = 40x40 cm 1e6 xaOyn Kunamus. Y CTYHHHHT

xucoouii y3ynmurunu 2,3,4 kaatnap ydyH lo = Hyp = 4,8 m €6 omamus, 1 — KaBat
yayn oca ly = 0.7 - Hep = 0.7 - 4,8 = 3.36 M 1e6KaOys1 Kuaamus.

VYcTyHIIapHUHT XUCOOM OFUpIIMKIapy 2,3,4 KaBaT yCTyHJIap YYyH

Ny, =by,-h, -He-p-yr=04-04-48-25-1,1= 21,12 xn

1 — xaBaT yuyH

N, =by-hy,-lo,p-yy=04-04-336-25-1,1= 14,784 kn

Yemynza mom énmacuoan mywmaouzan wk




IOxkyapHUHT Typaapu

Mebépuii 10K
KH

Xucoouii WK
KH

Joumuii rokiaap:

CyBman XuMmos KaBaT

pyOepown)

kKatiam (3

0.15*%48.6=7.3

9.5

[lement cyBok t=20 MM, p = 20 J%
0,02-20

0,4*48,6=19,44

Hccuxnuk VTKa3MauIuras
KH

nenoberon t=100 mm, p = 5—
M

0,1-5

KaTJiaM

0.5

byrman xummos katmam (1 kaBar

pyOepown)

0.05*%48.6=2.43

KH
TemupOeron rmra t=90 MM, p = 25 =

2.25*%48.6=109.35

Epnamuu Tycun

5.4*6=32.4

bom tycun

5.325*8.1=43.13

Kammu:

214,55

Bakriu okiaap
kucka myanatiau 0.5%70%
y30K myaaariu 0.5%30%

0.5*48.6=24.3
0.35*48.6=17.01
0.15*48.6=7.29

Tyna wk

238.85

N,,... = 273,75 kH, 1y IOKHUHT y30K TabCUP KWJIAAUTaH KUCMHU

Ny' = 239,73 + 10,206 = 249,936 ku

KHCKA TAbCUP KUJIAIUTaH KHCMHU

N = 23,814 xu

Ycemynea opaénmaoan mywaouzan okaapuu yxcamaaui.

Ne | FOxnap Homu Menépuii 10k Vs
KkH [ m?

0,4*%48,6=19.44 |13

Xucobuii 10K
KH [ m?

25,27

Jlonmuii 10K:
beron mnon orupaurn t=2 cm,
p = 20kH/m3
HMccuknuk cakiaigurad KaTjiaM
t=80cmMm, p = 111<H/M3
TemupOeToH mauTa

p h, =25-0,09
Epnamuu t¥cun
bour TycuH
Kamu:
Baktiu roxiap
V30K MyaaTi KUCMU
Kucka mygnatinm kucmu
Tynuk ok

0,88*48,6=42.7 1,2 51,24

109,35 1,1 120,3

5,4*6=32,4 1,1
5,325*8,1=43,13 |11
247,02
9.4*48.6=456,8 1,2
6,58*48,6=319,78 | 1,2
2,82*48,6=137,05 | 1,2
703.82

35,64
47,44
279,89
548,21
383,7
164,46
828.1

Opaénmanaru TYJIMK IOK:




N2¢ = 828,1 kH, 1y IOKHUHT y30K MyIIaTIH KUCMU:
y"'é = 279.89 + 383.7 = 663.59 kH
Kucka Mmyanatiam Kucmu:

¢ =279.89 + 164.46 = 444,35 kH

\Y
Il
I
I
bupuHun KaBaT ycTyHMra Tymia€TraH HOKJIApHU WUFUHANCUHU TOMMII YYYyH
IOKJIApHU KaBaTMa — KaBaT, KETMa — KET KYIIIUIIl HAaTHKACcU1a XOCUIT KHJIaMU3.
XucoOuil TYJIUK IOK:
N™=(N3%*+N,) (nsy— 1)+ Ny + Nyy) =
= (828,1+21,12)- (4 —1) 4+ (273,75 + 14,78) = 2836,19 kH
[y FOKHUHT Y30K MYAJATIIA KUCMH:
Ny = (NyO'e' + Ny) ' (nfl -1)+ (sz/n + Nyl) =
= (663,59 + 21,12) - (4 — 1) + (249,936 + 14,78) = 2318,85 kH
buprHYM KaBaT yCTyYHUHH MYyCTaxXKaMJIMKKa XUCOOJIaII.
KMK tana6napura MyBopuK, YCTYHHU Tacoau(uil eIKaHU XUCcOoOTa oJraH XoJja
xucobnaitmus. Tacomuduit enka cudaruga KyWugard MUKIOPJIAPHUHT IHT KaTTacH
OJIMHAU:

1) 2 = 20— 133 ¢y
30 30

2) L _ 280 0,8 cm
600 600

3) 1 cm

l, = 1,33 cm vy KaOyn KHJIamMus.

Kecuwm 1o3acu tyrpu TypTOypuaxnu, A-l, A-ll, A-IIl cundam apmarypanap 6unan
CUMMETPHUK apMarypajianrad, xucooui ysywmuru ly, < 20h,, Tacomudwuii enkacu
g =11, <[1/30 6ynran aiipuM TEMHPOETOH KOHCTPYKIHUIAp IIAPTIN paBHUIIIA
MapKa3uil CUKWITYBYH dJIEMEHTIap TApKUOUTa KUPUTHIIA]IH.

Acnuaa, Kypuiaull KOHCTPYKIMsUIApUIa MapKasuil CUKWIMII co() KYpUHHUIIIA
ydpaMaiii, KOHCTPYKLMsUIap XaMmuilla Taconuduii enkamm HoMapKa3uid CUKHWIWII
XoJiatuia Oyinaau.

IOxopumarumapau  xucoOra oOJraH XOJAa, CHKWIYBYH DJIEMEHTIAPHUHT
MYyCTaXKaMJIMK IIApTUHU KyHuaarnda E3uil MyMKHH.

O <n-O[05-On + Hon (U + )]

Oy epna: [ | — OVitmama CUKyBYM Kyd, || = hp x [ - yCTYHHUHT KE€CUM 103aCH,
77 - KUICMHUHT HIUIANl [IAPOUTH KOIPPUIMEHTH, YHUHT KuiimMaTuHu h < 20 cm Gyiica,
n=098Bah > 20cm 6ynca, n =1 ned onuHamu. || - Ky4HUHT y30K MYIJaT TabCUPH,
STWIIYBYAHJINTUHYA, KHUCMHHUHT apMaTypajJaHUIIMHU XHCOOTa oOJaau Ba KyWHIaru
dbopmysia OunaH TOMUIAIM:

(05 = 0p)0ap(0p + Op) <
DD - DD

O=0,42 O

(o4
0

O = (.01 xaOyn KuIaMus.




] - KeCUM I03aHUHT apMaTypaam Ko3()PpUIHeHTH, YyHUHT MUKJIOpU

Hopn =0.005 < [0 < o0 = 0.035.

FOxopuaarunapuu xucoOra oiranga Ggopmyia Kyiugarnda 6yiaau.

(O =0)0550.01
05

by epma [ Ba L[] kodppuuueHTIap CHUKyBYM Kyd Ba KUCMHHUHT
ATUIYBUAHJIMTUTA OOFIMK MUKIOpiap OYnub, yJaapHUHT KuWMaTiaapu (HU30MOB
KUTOOU)

FOxnapHuHT HUCOATUHU aHUKJIAUMU3.

O 2318.85
OY 283619

Y CTYHHUHT 3TUJTyBYAHJIMTUHU aHUKJIAMMU3
e 336 — 84
T h 40
by nkkuTa KuiimaTra kapad [ Ba [J JapHUHT KHMMaTIapuHU KaOysl KHJIaMH3.
I, =0904 [, =09115 wxopugaruiapau xucobra onub [] HHUHT KUIMaTUHU
aHUKJIaMU3.

200, =0.) 0.+ 001 2(0.9115 — 0.904)280 - 0.01
O=0,+ S DD) — = 0.904 + ( 145) = 0.907
u .

] = 0.907 vu xabyn kunamm3. [ < [

e, 28380U000 440+ 14.5 - 0.9(100)

B D’ — /s — 1:0.907
(Fo+ 00 Oag 280(100)

= 37.11 ci’
Hatmxara kapab copTaMeHTAaH KyHuJaruHu KaOyJ KHJIaMus.
8025 A-Il (1 + (1 = 39.27 ca?
KabOyn KMJIMHTaH KeCUM F03aHUHT YCTYBOPJIUTHUHU TEKITUPAMU3.
D=n- 000 Oopr Un + (0 + 00 0]
=1-0.907[14.5-0.9- 1600+ 39.27 - 280](100) = 2891.12 xkH
1 =2891.12xH > [, = 2836.19xH
YCTyHHUHT YCTYBOPJIMK IIApTH OaXXapwiaud. YCTYHHUHT KECUM IO3aCHHUHT
XaKUKUM apMaTypanan KodQPUuIueHTHHN aHUKJIaiMu3.
(Do + 00 3927 0.0245
o= 0. 1600 4
0.005 < 0.0245 < 0.035

KyHpamanr apmaTypaHuUHI JOMAaMETPUHU apMaTypaJlapHU  IaiBaHJIaHULIN

025
mapTHra acocaH — = —- = 6.25 mm

DZD[‘l'Z

0.82

[l=8vMm Hu Kabyn Kwiamu3. Ymap opacugarm wmacodha S maBaHmIU
kapkaciapaa 20 [, tykuma kapkacimapgaa 15 [ onuHamu. Xap MKKajla XoJiga Xam
xoMmyTiap opacumaru Macoda 50 cMaaH OIMMACIUTH Kepak. XOMYTHHHT XUMOS
Katiamu 1.5 cM JaH KaM OYJIMaciury Kepak.

IolineBOpHUHT XHCOOH
Mapka3uii CHKWIWIITAa WIUIAWIUTaH TOWIEBOPJIAPHUA XUCOOJaI KyWuaarnda




Oynmanm:

1. TloiineBOpHUHT 103acH TONMWJIAAM, UIYHTa acocaH IOMICBOPHUHT 032
yyamiapy aHUKJIaHAIH.

2. IoiiaeBop aiipuM KUCMIIAPUHUHT YI4amMJIapd Ba WIIYM apMaTypaHHHI KECHM
103aCH aHUKJIaHATH.

[MotineBop 3aMUHMHU XHCOOJAIIAa IMOWIECBOPHUHT OWMKPJIMITHUHH YeKCU3 0,
HOWICBOPHUHT F03aCHHU aHUKJIAHMHM3.

Uooo
g— o 1
Oy epna [ = [] - moi1eBop 103aCHHUHT TOMOHJIAPH;

Anozi. = [x[] =

D = = = 2466.25 xH menépui 1ox

o xH o
]y - 3AMHHMHT IAPTIM XUCOOUHN Kapimuiaurd, [, = 20— moiaeBop Ba TYIPOK
CM3

OFUPJIMIUAH TYIIAETTaH ypTaya oK [ | - IOWAEeBOp YPHATWINIL YyKYPJIUIH.
[lolineBOPHUHT F03aCHHU TOIIAMU3.

Ooog 2466.25- 10°

To—Un-0  03-10°=(20-1.05)10°
Tyrpu TYpTOYpUAK MOMIEBOPHUHT pexKagaru yirdaMiapuHu aHUKIaiMu3.
0 =VI=v884=297m

T1oiIeBOPHUHT 1032 YIuaMaapiHu 3X3 M A,,,; = 9 m°

[TolIeBOPHUHT SHT KUYMK OQIAHIJIMTUHU XUCOOIaiiMu3.

ho+0, 1 O 40+40 1 2836.19- 10°

4 +2 Oopr Do+ 0 4 +2 0.9-1.05(100) + 31.513
=55cm
On 283619
§ Cnoi 9
NOMJEBOP 3aMUHUAATU Ky4JIAHMIII.
[ToiimeBop PHT KWYUK TYIWK OalaHIJIMTHHN aHUKJIaHMHU3.
=hy+1=55+4=59cm
[} = 4 cm OETOHHUHT XUMOS KaTjlaMH (Tail€piaHraH TPYyHT y4yH), arap TPyHT
npecciianu0 Taiépnanmaran 6ynca (| = 7 cm OJUHAIH.
[loiineBop OallaHIIMTUHM YCTYHHMHT WIIYM apMaTypacHHU TOWHIeBOpra
OOFJIAHUIIIMHUHAT JIOMUXAaBU IIAPTUTA aCOCaH XUCOOIauMU3.
=04+20cm=75+20=95cm
h=300,=30-25=75cm
[ToitneBopHuHr Oanananuruau 1 = 90 cM KaOyn KujiaMu3, IOFOHAJIap COHM 3 Ta.
[loroHanap COHUHM IIyHAAN TaHJaWMU3KU, OyHJa OETOHHUHI V3M KHUS KecuMJa
KYHIAJIaHT apMaTypacu3 KYyHJIaJaHT Kyura 0apoin 6epa OJIMILIN Kepak.
[ToitneBop noronacunuHr II-IV kecumu 6yitnua kKyHAAIaHT Kyd TabCUp dTraHaa
MyCTaxKaMJIMKKa TeKIIMpaMu3, OyH/1a KyHuaary mapT OakapuiHily Kepak.

-0 < 2hgp /Uy U - UL, = 315137 0.44 = 138.66

A 8.84 m?

noti

Oy epna [ = = 315,13 kH/m?, XxucoOmii I0KIaH XOCHT Oynran

<2026 \/2 - 1.05(10°) - 31513 0.9 = 401.3 kH/m




oy epna [l = 0,5(0) —hy — 2hy) = 0.5(3—=04—2-0.86) = 0.44 m, hy; = 30 —
4 = 26 cm OFOHAHUHT UITYU OananHmuru, hy = 90 — 4 = 86 cm TOWIEBOPHUHT UIITYH
OanaHINry.

FOxopuaaru mapt Gaxkapuian, MTOFOHAHUHT OaaH INTH €TapJIH SKaH.

[Toii1IeBOPHUHT MKKMHYM Ba YYMHYM MOFOHAIAPUHU IIyHJA KaOyJ KHJIAMHU3KH,
yIApPHHHT KHPPANapy YCTYHHHHT KHppacuiaH yTkasmiral 45°C YTKa3HIraH TEKHUCIHK
OwiaH yerapajaHTaH.

< DLZ' D,U 'hOIHU

Oy epna:
=05 =y 0 =2836190— 44944 -31.513 = 1419.86973 kH,
o= (h +2-hy)’ = (40 + 2 - 86)° = 44944 ca?,

U, - »3unaérraH TUPAMHUJAHUHT YCTKA Ba MAaCTKW AaCOCJIAPUHUHT YpTraya
apu(mMeTuK KuiimMaTH, Noi1IeBOp UIIUK OalaHAJIUTH h,) yerapacuja.

H[ =2(hD + DD +2h0)
¢ku arap h;, =[], 6ynica
U =4(h, + hy) = 4(40+ 86) = 504 cm
1 =1419869,73 H < 0,9+ 1,05(100) - 86 - 504 = 4096008 H

[apT Oaxapuinau, SbHU IOKOPU MOFOHAIAP NACTKU OFOHAJIAPHU 33U0 1000pHUIIN
Ky3aTHJIManIu.

[loitneBopHUHr Tar kKucMuHM apmarypanamr yuyH [-1 Ba II-II kxecum rozamap
Oyinya 33uauira Xxucooaanmus.

By kecumumapaaru 3ryB4M MOMEHTHUHI KUWMAaTUHU KyWuaaru ¢opmyna Oyitnua
AHUKJIaUMU3.

O =01250(0 —h ) [0=0.125-315.13(3 — 0.4)* - 3 = 798.85 kHm

O =01250(0 —0)? 10 =0.125-315.13(3 — 1.0)° - 3 = 472.695 kHm
Nurau apMaTypaHuHT KECUM F03aCHHH TONAMU3.
0, 798.85- 10°
S 09-hy 1, 0.9-86-280-(100)
0, 472,695 - 10°
02T 09 Ry T, 0.9-56- 280 (100)

[ToiineBopHUHT Tar KucMura HaTikara Kapad (Huzomo kutobuman) @ 18 mmim

cunpu A-II 6ynran 15 nmona apmarypa kaOyn kuigamus. (1 ToMoHura) YMyMuii KeCum

rozacu 15018 A-Il (1 = 38,17 cm? Apmarypanap opacunara Macoda S=200 mm.
[ToiineBop KeCHM F03aCHHHUHT apMaTypaiant Ko3(QPUIMeHTHHN aHUKJIaiMU3.

U = 36.86 cm?

= 33,5 cm?

0=_ 0 100% = 38.17 100% = 0.43%
T, ° T 16056 IR




