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bepunran:L, = 24.3 m; L,=60m; [;xl,=8.1x6.0; P=9.4kN;
B25 (R,=14.5MPa); A -Il (R,=280)
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Momnonut: Opaénmanapkanuaiury 4 gan 10 cM ragabynrankuiiMaTaaKka0 yJIKUIHHAIH.

[, = 8100mm
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b=§=—=2700MM

1

AT NN \\X

2700

3
—) b= L _ 2700 _ 80mm=8cm
35

40 34

Bomrrycnn6asanTiIuru:

— — * — ~
6ow.m ) 1 . . M CM

bsowm = (0,3 ...0,5)hs0m = 0,4-80 = 30cm
oow TycuH 80x30cMm
EpaaMuntycun6a anT/Iuru:

1 1 1
hs =<—...—>l =—x*6.0 =43cm = 45
bspom. = (0,3...0,5) g, 5 = 0,4-0,45 = 0.2u = 20cm

époamuumycur 45 X 20cm
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Vpra mimranapyqyHépaaMauTy CHHIapKUppaiapuopacuaary Macoda KabysT KATHHa K
Lospma. = bus. = Bapon = 2700 — 200 = 2500am = 2,5

YeTKH TUIMTAaHUHT XUCOOUN y3YHIIUTH:

bspom. C 200
+==2700—-200 ——+4+ 60 = 2460 um = 2,46

lo.qem. = l}'l]l. — 200+ 2 2 2

2 9 u o .
IUTMTaHUHT 1M 103ara TabCUPKWJIAAUTaH JTOMUMHUHN FOKHU aHUKJIAUMU3.

Mebépuit Koaddurcont Xucoownit

2 . 2
KOxnap nomu | rox kH/m 1Ok Huonumaitmukkodd. [ n(rox,kH/m
xapeusmuk.kodd. [ f

JloMuMUM FOK:
1. beron , 1,1 0,95
mou1.20x0.02

2. Uccuxkimk

CaKJIOBYM KaBaT
11x0.08

3.Temup 6eToH

wmta25x0.08

Kamu:

doigany 10K

Tynuk rox

J,J,¢\L\I,\I,\LJ,¢\LJ,¢J,\L¢J,\L¢\L\L¢\I,J,
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ql2 qlz qlz _ql’
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OruiayBYM MOMEHTJIApHU KyWard popMynaiapAaH aHUKIaliMu3:




ql®> 14.15-2,462
T 11 11

ql® 14.15-2,52
M =16 = 16

M, =7.78 KN - M

=553kN ™M

["apaumn OGuaHTYCHUHIApra KUCTUPHOOHMPUKTUPUIITaHILTUTaIaprasTyBYH
MomeHTKuitMaT 20% ra KucKapTUpUIaIH.
M; =408-M, =0,8-553=442kN '™

ApmaTypa KeCuM F03aCHHH TaHJIaII.
JacTnab KaOyIKUIMHTAHIUINTA KATHHINTHHAATYBYM MOMETHHHTCHT KaTTa
KHUMaTHOV YA aHUKIanMu3. M, = M= 8.07xkHwm

L M, _ 7.78-10° _ 77
O |lam¥pcRyb /145-0.9-100-0.1-100 v

o,=0,1-na
E=0,1-+0,15,

’ch = 0,9
[1nuTa KeCUIIMAaCUHUHT TYJIUK OalaHINTU
hpy=ho+a=772+15=9.22 = 9sm
a — OETOHMHT XUMOS KaTJIaMH.
[Tnuranunr 6anannmury 9.0cM, yHAa XaKUKHAA WYX OallaHITIK
ho=h,,—a=9—-15=75cu
XaKUKWAW MITYM apMaTypaHUHT OaJlaH IJIUTH

Nurum Oyitnama apMaTypaHUHTKECUM 103aCUHU aHUKJIAHMU3
M,;=7.78 KN - M

M, 7.78 - 105

= = = 0.105
"y, Rybhy? 14.5-100-7.52-100 0.9

Am

Q. HUHTKUHMaTurakapabcopTaMeHTIaH JHUHTKUHMaTUHU aHuKaiimus 177 = 0.945




oM, 7.78 - 10°
1" Rshyn  365-0.945-7.5-100

Ag = 3.01 cm?

M, 5.53-10°

= = = 0.075
2 y,.R,bh,> 14.5-100-7.52-100-0.9

Am

n=0961
ApMaTypaHHMHT KECUM FO3aCUHU aHUKJIaNMU3 |

M, 5.53 - 105

- - = 2.1 sm?
2~ R.hp 365-0,961-7.5- 100 ST

As

2-3 nponéT Ba “C” TasgHY rapAuIIOnIaH OUPUKTUPWITAHILTUTANIAD YIYH

_ M 442 -10°
fma = VoeR,bhy?  14.5-100-7.52-0.9 - 100

= 0,06

n= 0,969

M, 4.42 105

= = = 1.67 cm?
: = Rohn  365-0.969 -7.5-100 CM

As

[Inuranm apmatypanaii
= 2.1 cm?

= 1.67 cM?
=3.01 — 2.1 = 0.91 cm?
=3.01 — 1.67 = 1.34 cM?

Typaapuu Taépiam.




Cl— As, = 2.1 cm?

6 A— Il —125
5Bp — I — 200

C2 — As, = 1.67 cm?

5Bp —1— 100
4Bp—1—200

€3 — A, = 0.91 cm?

4Bp—1— 125
3Bp—1 — 200

C4 — Ag, = 1.34 cM?

5Bp—1—125
4Bp — 1 — 200

CeTkaHUHT PHUHU AHUKJIaIll

[ = 6.0 M= 6000MM
C,= 6000-(200-110)-(150-20)=5780 mm
Cerka”HuHT COHUN=2 Ta.

_5780+100

B = 2940MM.

C,= 6000-(150-20)*2=5740.

B,=2222*1%0 _ »920mmM

Epnamun tycun xucodu.




Epmamuu TyCcuHra rokjgiapHu Kamiiall

HOxnap Homu Meépnii 10K, Mycraxkamiuk 6yitnaa | XucoOui 10K,
kH/m KOd(ereHT kH/m
Yf Yn

N.loumuii rox

[lnnra orupnuru
3.28x2.7

Epnamun tcun
OFUPJIUTH

(0,45-0,09)x0,2x25

Kamu

Il .Baktinu ok
9.4x2.7
TYynuk 1ok

EpnaMuu TYcuH KYIIpaBOKIN Y3IyKCH3 TYCHHIApAeK Xucoonanamy. byHaa TYCHHHUHT
KYHJaJaHT KECUMH TaBp LIAKJIKIA KaOyJl KWIMHUO, TOKYACUHUHT SHU TUITUTAHUHT SHUTA
TeHT KuIub ouHanu. EpaaMuu TYCUHIap ydyH OOII TYCHH Ba A€BOP TasHY PYJIUHH

Yitnaitqu. Epnamun Ty cunHMHT feBopra YpHaTunrad kKucMu C=250mm. Bomr Tcun
Vmuamnapu 3cabgyy, + Rgowr = 30x80Kkalyn kumuo, EpramMuu TYCUH YIyH XHUCOOUN
Y3YHIMKIApHU TONaMK3. EpiaMuy TYCHHHUHT KYHIAIAHT KECUM F03aCH Ba XHUCO0

CXCMAaCHHH YHU3aMMN3.

Yerku nponérnapaa
lepnr1 = Iz — 200 — b. t/2+250/2 = 6000-200-150+125=5775mm

SV’pTa IpoJETiiapaa




lém,Tz =1, —300 = 6000 — 300 =5700MMm
1.ITponéTnasryBun MaMeHT KUMMaTUHHA aHUKJIANMU3

_ql®  40.07-5.775%

== 11 = 121.49kH M

e — ql? 40.07-5.775
b7 14 T 14

=9545kH ™

ql®> 40.07-5.7752
16 16
EszanH TS”CI/IH 6aJIaHI[JIHFI/IHI/I OI'YBYM MOMCHTJIAPHHUHI' SHT" KaTTa KI/IﬁM&TI/IHI/I
TGKIHI/IpaMI/ISZ

MII - 83.52 KH - M

bynnaé = 0.35kabyn kunamusa,, = 0.289

. M _ 121.49 - 105 1013
0= |V,R,ba,(100) .14.5-20-0289-100-09 M

Tycun kecumaa apMaTypanu 2 KaTop KWinO xKomamtupud, OETOH XUMOst
KaTraMuaua=20MMKa0yIT KWIHO, TYCHHHU TYJIHK OaJlaHTUTUHU Toramus: d=20

d
hepar = ho + a+= = 40.13+2 +2/1 = 43.13 ~ 45cm

XaKUKUH YU OaJTaHJIUKHA TOIIAMU3.

h, =45—-3 =42cm
UYeTku TassHYAArU KyHAANAHT KyYHUHT KHAMATUHU

AHUKJIAUMU3!
Qa =0,49l,; = 0,4 -40.07-5.775=92.56 kH
QBuan = 0,6qle; = 0,6 - 40.07 - 5.775=138.84 xkH
Qgyur= Q =+0,5qlp, =+0,5 -40.07-5.775= 115.7 xH
TycuH ydyH MyBO3aHaT TEHITIaMAaCHHH TEKIIUPAMHU3
Q < 013§0w§0bRbbBT.6.h0yb

Yo =1p, =1-0.01-14.5 = 0.855
Quax =Qp=138.84xH < 0.3¢,, * ¢ " Ry " bgrs. " ho " ¥p = 0.3 -1-0.855-14.5- 20
-0.9- 42 - (10 %)= 281.18 kH

138.84 xH < 281.18 kH




KOxopunaru mapt 6axxapuiam 1eMak, TYCUH KECUMUHHHT YdaMiIapy €TapJid.
OryB4M MOMEHTHHUHT OYKYBYHM SIIOPACUHU KYPHIII.

FOxopuaa sryBur MOMEHTHUHT TasiHY Ba NPOJETAATY KUWMAaT/Iap aHuKIaHaau. by
KEeCUM to3ay4yH Herapiau emac JIyHUHT yuyH €paaMyu TYCUHUHTTIPOJIETUHH S
KHCUMTa0V 0, OYKyBYH SITIOPACUHUHTKOPAMHATIAPUHUKYHIAT !
dbopmynagaHTOIaAMMA3:

M=+/- B (g + V) I012

0.2 | opanukgaru KecuM yu4yHBHHHT KuiiMaTH V/Q HEcOaTHra Kapad
aHuKaiMu3. TYCHHUHT cXeMacuBa yHTa TabCUP KHIAETTaHIOKIApCUMMETPUK OYIraHu
YUyH 3YpUKHIIUIAP TYCUHUHT 2 €KH 2.5 MpanéTuyuyHKypuica HeTaiu.

28.93 _
V/g = m—26 ~ 2.5

XHCOOMMKMUMATHH KAABAJ YCYJIHIA XUCOOJIAHAAMBA KAABAJITA TYJIAMPUIAAU

(g+v) - I’kHm | KoadpducournapxuiiMary

+B -B

0,065

1336.36 0,090

0.091

0,075

0,020

0,018

1301.87 0,058

0,0625

0,058

BloloNNo|u|slwNN|- o

0,018




0.151

.m ' . 'm

Hopman kecum 0yiinuaMycTaxKaMJIMKIa Xuco0Jiamt
Epnamuu Ty cunamHr Xucobuii kecum ro3acusifatidatavrkesmyuzagabulgilamiz.

TaBpHUHT SHUTYCUHUHT KaJAMUEKH IUTMTAHUHTTIPOJIETUTATEHT KUITUO OJIaMu3.

o o

Fs==1 g

yo.r 'yo.t

TassHuapaa 3ca TYFpu TYPTOYPUAKKAOYJI KHIIaMH3




a) l-nmponérnaM,,,, = 121.61 kHm

B M B 121.61-10°
“m s Rybhy? 09145270 - 422 - 100
Kangsanmann = 0,99 Hurtonamus .
M 121.61-10°
Rsnhy  280-0,99-42-100
CopramenTnan 4020 A — III xecuM 103acu Ag = 12.56 cM?apMarypanu Kaby

= 0.02

A = = 10.45 cM?

KUJIaMu3.
[TpoNETHUHT IOKOPH CTEPKUHIAPUHUKOHCTPYKTUB 2010 A — [Ag =
1,57 cM?KkabyIKuIaMHu3.

| |
+ % /// ) B
1 [ 7 A+
.

b) 2- nponérna M,,,, = 81.37 kHm
oM 81.37 - 10°
“m = R bhit  0,9-145-270-422-100

= 0,013

Kansangann = 0,993 Huronamus
M 81.37-10°

R.nhy _ 280-0,993 - 42 - 100 M

A =

Copramentaan 4016 A — IIIA; = 8.04 cm?apmatypanu KaOyJl KMIaMu3.

K-1 BaK-2 xapkaciapHUHT IOKOPUCTEPKUHIApIMaH(pU STYBUNMOMEHTTabCUPUTA
XUCcOo0 KMJIMHAIH .

VYnapuuHr kuitmatiiapu 6 Ba

/kecumIapJaruMOMEHTKUHMAaTIapHUHTY pTadacucudariia Kadyin KWIMHaIM. .

42.96+15.62
Muin= > =29.29kH




M 29.29-10°
A, = =
™ y,R,bhy? 14.5-20-422-100

= 0,057

Kansangann = 0,97auronamus
M 29.29 - 10°

R.nhy 280 -0.97 - 42 - 100
CopTraMeHTOYinYaKapKacIapHUHTIOKOPH cTep kuHU cudatuaa 20 14 A —

A = = 2.57 cM?

HIxecumiosacuAg = 3.08cm?Kkalbyn Kunamus.
b) Tastau “B” My = 95.45 kHm

M 95.45 - 10°
a = =
™y Rybh,® 14520422100

= 0,188

Kanpanmann = 0,895 auronamus

LM osasi10t
s~ R.nh, 280-0.895-42-100 M

KOxopuna Tonwiran apmarypa rmtanunrl, =270 cMmkucMmuia 2 cetka

KYpUHUIII A KOMIamany . 1ceTka ssbHU 1 MIaHapMaTypaHUHTKECHM F03aCHHH
aHUKJIaUMU3 :N=2

As _ 907 _ .,
l-n_27.2 oot

Hatwmxarakapabkynnananr uirau apmatypa S Bp-1 6ynran 2 tacetka sinu C-5 kaOyn
KHUJIAMU3.

SBp—1-100 _ .~ _ 19 ,
4Bp — [ — 200 T 063"

2) Tasay “C” M, = 81.37 kHm
M 81.37 - 10°

= = = 0.16
“m = R bhy? 145-20-422-100

Kansanmann = 0,912 Huronamus
M 81.37-10°

R.nhy  280-0.912- 42 - 100 M

As =

2- ceTKa y4yH F03aCUHM TolmamMu3n=2

As B 7.59 14 e
l-n _27.2 ™M




SBp—1-125 . 157
4Bp — I — 200 >~ 063

5775 5700

Xap 6up cerkanunr eanBC = 3 + . 3350 Mmm

CrepxuHIapHU y3uauI xoinapunan anukiiam K-1,K-2 kapkacmaru

CTEPKUHJIAPHUY3WIHIL KOWJIAPUHU aHUKJIAITYYyH KaOyJl KWJIMHTaHMaTEPTSIUIAPHUHT
DIIOPACUHU KypaMH3.

Yerkul- mponéraa 20 20 A-111 A =6.28cm*apmarypasuHr KaOyIr Kuta
0JIaINTAaHMOMEHTJIAPHU aHUKJIAUMU3.

= As-Rs _ 6.28-:280
Rp'bg-hg  14.5:270-42

Kansangann = 0,995 auronamus

M=A,-R,-n- hy-100 = 6.28-280-0.995 - 42 - 100 = 73.48 kHm

4 —cTep>XKUH Y4yH MOMEHT KUIIMaTUHU aHUKJIaHMU3!

4 @20A-1IAg = 12.56cm?

12.56 - 280
&= = 0.02
14.5-270-42

Kansannann = 0,99 Huronamus

M=1256-280-0.99-42-100 = 146.23 ku-m
Vpranaru nponéraapaad @ 16A — 1114, = 8.04cm?

- 8.04 -280
14.5-270 - 42

= 0.014

Kananmanzn = 0,992 nuronamus
M=8.04-280-0.992-42-100 =93.79kH ™

20 16A-1114; = 5.09




- 4.02 280
14.5-270-42

= 0.01

Kanpanmann = 0,995 auronamus
M=4.02-280-0995-42-100=47.04kH-™

OrMa KecuM Oyiindya MycTaXxKaMJIMKra XHCOoOIall

Xamytaapuuar diametricd=6mmA — Ika0Oyn kunamu3 (uiram apmarypa diametrura

Kapad)xaMyTIapHUHTKECUM F03aCH

Ag,, = 0.503 cm? R, = 175 MlIla

IOxopuaa xucobmanran KyHJaJIaHT Ky4iap.

Q4 = 92.56kHQ" = 138.84kHQL" = 115.7kH

MebEpuitxyxKaTiaapraacycaHxaMyTHUHTKAIAMUHU TassHYJIapra
skumKoraa 1/4mponér opanukaa S=15cM, XxaMyTiaapcoHn N=2 raTeHroyaranaa
XHCOOJIaliMu3.

Q2 9256072

Qg = — = = 281.06 N/cm?
4¢-by  byo t'h§'Rpt  4°2:20:422:0,9-100-1,2

Rsw-A-h _175-0.503 - 2-(100) _
344.74 281.06

_ 138840~
4-2-20-422-1.2-100-0,9

=632.39N/cm?

Qsw

_175'0.503-2-100_
Smax = 2539 27-84cm>15cm

1157002

— = 2
Csw 4:-2:20-422-1.2-100-0,9 439.16N/cm

_175+0.503-2-100__

Qs HUAHUKTAMEI3

_175-0.283-2-100

— 2
QSW(min) = P = 660.3N/cm

Kecum r03acuam KyHIanaHr KyuyranucOaTaH MyCTaXKaMJIMTUHHU aHUKJIaiMuU3




Q =2V2-1.2-20-422-66.03- 100 = 47.29kH

[ynaai KunbTasHY SKMHUIA XaMyTiapopacuaara MmacogaS=15cmM, ypra
KrcuMIIapaeca

3:45

h =—— = 33.5cm=35cMm.
4 4




