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Tycuniaun miauragapu 0yJran KoOypraju MOHOJMT OPAénMaHu XUCO0J1aIIra J10up
MU COJT

Bepunr aH:
1. buHoHUHr yuamnapu L, xL, =18&72 wm
2. YCTYHHMHT Kaaamuapu /,x/ , = 6x6 m
3. BakTUHYAIMK IOKJIaAMaHUHT MUKIOPU v = 6000 Hm °

4. berou xj1accu  B20
5. Apmartypa Ki1accu A - /f

U3ox: Arap BakTHHYQIHK foknama mukgopu 5000 H/w® Ba yHmaH kam 6¥ica,
dbykapo OMHOCH, aKC XOJa 3ca caHoaT OMHOCH J1€0 XuCcOoO0JIaHCMH. MOHOJUT TUIUTa YYyH
Bp-l xnaccnaru cum apMartypa KyJlaHUIaIu.

1. Boul TYCHMH HYHAJTMIIMHA TAHJIALI
BakTuHUQIMK FOKITaMaHUHT MUKIOPU o = 6000 H / x° OYnraHu ydyH OWHOHU

caHoat OmHocu ne0 XxucoOiaiMu3 Ba OOII TYCHMHHU KYHJATAHT MYHamuIIAa KYsSMU3.
UyHku caHoaT OMHOJAPUHUHT (a30BHUM OMKPIUTUHU OO TYCHH Ba YCTYHJIapJaH TaIlIKUI
TOITHA KYHIAJaHT pama TabMuHIaiau. (1-pacm)

2. IITNTAHUHT XUCOOH
beron knaceu: B20; R, =115 Mia ; R, =09 Mila |

beToHHUHT Ul apouTu Ko3PPUIUEeHTu: ,, =09 ;

buno Typura 60FIHK OYITaH UIIOHWIUIUK KOdPPuimentu: y, = 095 ;
Wurau apmatypa Kiaaccu: Bp — 1) R, =360 Ml ; (0y epma: Re=360 MIla @5 Bp-I

KJIaCCIM apMaTypaHUHT XUCOOUI KapIIIHIINIH).

Eunmu: [TInutaHuHT XUCOOMI cCXeMacCHHU TEHT TaKCHMJIAHTaH IOKJIaMallapHU KaOy
KWIYBYM KYTI OpPAJUKIN TYCHUHTA yXIATUII MyMKHH. [ImuTaHuHT XpcOOWN OpaniufuHU
TOIHII YYYH UKKUHYHU JTapAKAIU TYCUHHH KYHJIAJIAHT KECUM YI4aMJIapUHU aHUKJIAauMu3:

11 1
h=(—+—)I,=—-600 =46 2 cu =~ 45 cm
12 20 13

b=(04+05)h=0,45-45=20,25 cu = 20 cm

22

neb Kadys KujiaMus.



OpaénMaHUHT KOHCTPYKTUB pexacu M 1:200
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1-pacm
[InuTaHUHT UKKUHYY Japa’kalid TYCHUHIIAP Opacuaaru XucoOui opaliuFu:
I, 600
ly =1, = ;: T: 200 cm

I, =1, —b =200 —20 =180 cu

UeTku opanukia s’bHU TUIMTAHUHT OMp TOMOHU JIEBOpra TUpaJIraH/ia:
b h, 20 7
l,=1,-——a+—=200 - —-20 + —=173 5 cu
2 2 2 2

Oy epna: a — neBop uetuaaH ykurada OynraH macoda, a=20 cu; h, — IIMTAaHUHT
KAIMHIUTH ~ KYJUITaHMaJard — 3-KaaBayijgaH  QoijanaHud IUIMTAaHUHT — KaJWHJIUTHHU
h, =7 cm 1eb KaOyn KUJIaMu3. [InuTanuHT XyCycHit OFUPJIUTH:
9" =007 -25000 =1750 H / x°; JloWMUI FOKITaMaHUHT YMyMHH MUKIOPH:

g=1440 +11-1750 =3365 H /m’, v =7200 H /[ nu’,
YMymuii rokiama: q=(g+0v)b=(3365 +7200 )-1=10565 H /x|,

Kyn opanukiiv y351yKCH3 IJIMTAHUHT STYBYM MOMEHTJIAPU KyWuJarnya aHuKJIaHaau:
YeTku opanukiiapaa:

2

+o0)I° 10565 1,735
M:(g )51: =281 H-m,
1 1
Ypra opanuk Ba ypTa Katop TasHwiapaa:
+0)I? 10565 -1,8°
Mz(g )52: =2139 H -,
16 16
bupuHumM opanuk TasH4YIA:
+o)l?, 10565 -1,8°
Mb:(g Ner _ =3112 H -m,
1 1

[InuTa ydyyH apmMaTypaHy KYHJAJIaHT KECUM Yiauamiiapu bxh =100 x7cwu OYJIraH 3ruiayBUd
TeMHUp-0eTOH »dJeMeHT nae0 Xxuco0iab TannaiimMu3. KecUMHMHT wuImgM OanaHIJIUru
hy=h-a=7-15=55 cu. (0y epia a — apMaTypaHUHT OFMPJIMK MapKa3uJaH IIUTAHHHT
Yqy3UIIyBUM 30HAJard 4eTKW KucMurada OyiaraH macoda). Ilnuranu B,-l xiaccnaru cum
apMaTtypaiapjaH TaiépiaHrad maBaHJIaHTaH TypJap OujaH apMaTypaiaHay.

4-xanBain
KoOypranu MOHOIIUT TeMHPOETOH OpaélMaHUHT IOKJIaMaJIapUHU XHUCOOIaII
IOxnamanap typu Hopmarus IOxnama 6yiinua Xucobuit
IOKJIama WIITOHYWINIINK FOKIIaMa H/M’

3



H /M KO3 PHUIHEHTH
Jlonmuii roknama: 300 1,1 330
[TnuTkany nongad (KaJTuHIATH
0,015, 3uwturu 2000)
[leMeHT KOpUIITMACUHUHT 400 1,3 520
KaTJIaMU/IaH
[Iirako0OeToH KaTiiaMyugax 450 1,3 590
Kamn 1150 - 1440
BakruH4anuk roxiaama 6000 1,2 7200
[y ;xymnanas:
Y30K MyaIaTIIv IOKJIaMa 4200 1,2 5040
Kucka Mmyanatiaum rokiama 1800 1,2 2160

ByHHHT y4yH Y4eTKH Ba ¥pTa KaTop OpaMKIApH Ba TasHWIAPH YIyH apMaTypaHUHT
MUKJIOPUHU aHUKTA0 OJaMu3:
YeTku opanukiapaa: M = 2891 H -

M -y, 2891 -0,95 - (100 )

A, = -
* y,, R, -b-h} 09-115-55°.100 -(100 )

=0,087 |

3.1 xxanBangan (I) AgnuHr KuitmMaTu OVitnda 3-WJIOBaJaH , = 0,955 HU TOIIAMH3 Ba

apMaTypaHUHT KYHJIAJIAHT KECUM F03aCUHU AHUKJIANMHU3!

M, - 2891 0,95 - (100
A = —2T0 U0) 14 e’
R,-n-h, 360 -(100 )-0,955 55

VYpTa opanuk Ba ypTa KaTOpAaru TasH4 YCTUJIAPUAA: M = 2139 H - u
2139 0,95 - (100 )

A, = 2 = 0,064 ;
100 -55°-11,5-(100 )-0,9
3'I/IJ'IOBaI[aH n =0,965 HH aHHKHaﬁMHS;
2139 -0,95 - (100 ) -
.= =104 cm”,
360 -(100 )-0,965 -5,5
UKkuHYM TasgHY yctuaa: M, =3112 H -,
3112 -0,95 - (100 )
0 = . = 0,094 ;
100 -55°-11,5-(100 )-0,9
3'I/I.]'IOBaI[aH n = 0,95 HHW aHUKJIaUMU3,
3112 -0,95 - (100 ) )
=155 cm

S

" 360 (100 )-095 -5 5
[TaliBanayaHrad TypJjap >kajgBajugaH KyHJajdaHT Ba Oyinama kagamiapu 150 x250
5Bp — / - 150
4Bp - 1 - 250
TYp TaHJAWMU3. YHUHI KYHJAQJIaHI KECUM F03aCU. A =137 cu’ >104 en’; YeTkn

MM Ba WIIIYUA apMaTypacu JuaMeTpu 5 MM OYirax TUIJArd MakBaHJIaHTaH

opanuKiapAa Ba OWpPUHYM OpaiuK TasHYjga kymwmmua Typ C-2 YpHatunaau. Ymoly

. . 3Bp - 7 - 250 . . o
TYPHUHT MapKacu: —————— OYnu0, A =035 cu’; Y X0JJ1a apMaTypaHUHT KYHIaJaHT
3Bp - 7 — 250

2

KECHM [03aCH XaMMacu Oymmb, A =137 +035 =172 cu’ >156 cu’° HH TalIKWJ 3Tajy,

KymmMua TYpHHUHI TasiHUra KMpraH KWCMH IUIMTAHUHT WKKUHYU JIAPAXKAIU TYCHHIIAP
opanurugaru MmacopacuHuHr 1/4 ymaymmra TeHr.



[Inuta koHTYp OViina® ¥3u OwiaH MOHOJIUT OWpPUKKAH  TYCHUHJIAp OWIaH
YpairaHIUTUHU XECOOTa OJicak, ypTa opalukiapja Ba ypTa Karop TasHWIApAa STYBUU
MomeHTHHU 20 (omsra kamMaTHpuIl MyMKHH. ByHUHT HaTmwkacuaa apmatypa capdunau 20
domsra KamaiTHpHIIra pyxcaT STHIamd. SIbHM A =104 -0,8=0832 cu’; YpTa KaTop
TasHWIAPHW Ba ypTa OpaJMKIApHH apMarypajall ydyH 3TYBYM MOMEHT KaMaiTaHWHU
4Bp — I - 250
5Bp — / — 200

xucobra oiud mapkasin C-3 Ba C-4 TypiiapHHU TaHJAll MYMKHH. YHUHT

2

103aCH: A_ =098 cu’; Y XOJ/1a CETKU OpaJMKIapAa A, =143 cu’ Ba UKKMHYU TasiHY yCTHIA

o . . 5Bp — 7 — 100
4, =155 cu’ Gynran xomma C-5, C-6 TYpnapHM TaHTAHMH3 — | Y JapHUHT HIT9H
5Bp — 7 — 100

apMarypajiapy 5 MM JIaH Ba KYHJIaJaHT KECUM I03aCH. A_ =196 cx’ HH TAIKWI 3TAaJIH;

q
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2-pacM. MOHOJIUT TUTUTaHU apMaTypajall: a — XUCOOHIA cXxeMa Ba MOMEHT JITI0pacH; 0 — ypamiu
TYpnap OwiiaH apmarypaiail; B — TEKHC TYpJiiap OMjiaH apMaTypaar;

IlauTanu ajoxuaa TeKuce TypJaap OMJIaH apMaTypajall BADHAHTH
byinama apmatypa Tannail. YpTa KaTop TasHWIapaa Ba ypTa OpajvKiap/aa;
hy=h-a=7-12=58 cm
2139 -0,95 - (100 )

A =
100 -5,8°-11,5-(100 )-0.9

0

= 0,058 ;

3-WJI0BaaH » = 0,97 HU aHUKJIANMU3.



2139 0,95 - (100 )
® 365 -(100 )-0,97 -58
Kansangan 8D4 Bp - 1; A, =101 cu’HU TaHIAWMKU3. TYpHUHT MapKacu:

=098 cum’

4Bp -7 - 100 C,.

———————2040 -L.—1,

4Bp — I - 200 20
bupuHun opanuk TasHYgA: h, =55 cu; A =155 cu’; JKaaBangaH Oup Xui Mapkaiau 2 Ta
TYp TaHJANMU3: ACOCUI Ba KyIIUMYa, YIapHUHT YMYMUW coHu: 804 Bp-l, A =202 cu?;

M3ox: Muconga miauTtaHu 2 XuJ apmarypaiaml kypcatwinaau. Tamaba y3ura
terunutucunu (V 2) ra acocnanu0 TaHaad oJiaju.

3. UKknHYM Japakaju TYCHH XHUCOOHU
WkkuHUM Japaxkand TYCHUHHMHI XUCOOMH CXEMach TEHI TaKCHUMJIAHTaH
IOKJIaMaJIapHU KaOyJl KWIyBYHU KYT OPAJIMKIIN Y3JIyKCU3 TYCUH KaOu Oyanu.
TYyCcUHHMHI KYHJOanaHr KecuMm yimyammapu 45x20 cm (MIMTaHUHT XucoOwura
KapaJICUH).
XucoOuil OpajduMKHA TONUWII Y4YyH OOII TYCHHHMHI KYHJAJaHT  KECUMH
yiuaMaapyuHU aHUKIa0 olamMus3:

11 1
h=(=+-—)=-—-600 =60 cu ; b=(04+05)h=045-60 =27 cu ~25 cu
8 15 10
WkxuH4yM napaxany TYCUHHUHT XUCOOUI OpaTuKIapu:
ypTa opanukuap: I, =1,-b =6-0.25 =575
: b B 025 0,25 _
YETKHU OpaJIMKJIap: 1, =1, -a-—+—=6-0,2 - + =58 u,;
: 2 2 2 2

Oy epna: B - 0o TYCUHHUHT AeBOpra KUprad Kucmu, B=250 mwm;

IOxaamanapau xucoosam
NKKUHYY Japakalii TYCUHHUHT 1M y3yHJIMTUra TabCUp KWJIaJuraH oKjaMaiap:
Jonmuit roxiiamanap:
| 6 o
[Inura Ba TOJHUHT OFUPJIMIHU. q =g ——= (1440 +1750 -11) -—=6730 Hn ; KYHIamaHr
3 3
KECUMHU 0,38 60,2 1 OYJIraH TYCUHHUHT OFUPJIUTU: 0,38 -0,2 - 25000 -1.1 = 2035 H /

Kamu: 8765 H/m
bunoHuHT Typura 00FIuK OVIraH HIOHWIMINK KO DUITMEHTHHN XUCOoOTa 0JICaK:
g=8765-0,95 =8327 H/m;
BakTuHYanuk rokiamanap y, = 0,95 HHU XHCOOTra oJraH XoJija:

v=7200-2-0,95=13680 H/m;
YMymuit roknamanuHr Mukaopu: g+ 0=8327+13680=22007 H/m;
OryBYMd MOMEHTJIADHH KYI OpAJNMKIM TYCHHJIApJa 3YPUKUIUIAPHU KalTa
TaKCUMJIAIIIHU XUCOOTa OJITaH X0JI/1a aHUKJIaiMMU3.
Yetku opanukiapaa:

2

+o)ls 22007 58
w9 =67301 H -u;
11 11
Ypra opanuk Ba ypTa KaTopJaru TasH4y yCTUJIapuaa:
22007 -575°

M,=M,="——"— 45475 H -m,
16



YeTnaH UKKUHYY TasgHY/IA.

2

M, = 2007 575 etap g
11
VpTa opanmukjgapaard  MaH(QUii  MOMEHTJIAp BaKTUHYAIMK Ba  JOWUMHU
IOKJIaMaJlapHUHT  HUcOatura OofnukK Oymanu. XucoOud KecuMmaa TasHY —YCTHU
apMaTypacMHU Y3WII >Koimaa MaH(puUil MOMEHT o/g <3 Oyica, OUPHUHUM OpauK
TassHygaru MOMeHTHUHT 40% wura TeHr KaOyn KUiIuil MyMKuH. Jlemak, ypra opanukiaru
MaH(pUN MOMEHT
M =0,4-45475 =18190 H-m.
Kynnamanr kyunap:
YeTku TagH4aA!
Q=04(g+0v)l, =0,4-22007 -58 =51056 H

buprHYM OpanauK TasHYHUHT Yall TOMOHHJIA!

Q=06(g+v)l, =06-22007 -58 =76584 H ;
buprHYM OpanuK TaTHYHUHT YHT TOMOHU/JA!

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

beTon Ba apMaTypaHHHI MYCTaXKAMJIUK XapaKTePUCTUKAIAPH

[Inutamarn xkabu tycunra xam B20 knaccmarm OetoH Kymnakimu3. byiinmama
apmatypa cudaruna A-II kmaccmaru (R, - 280 Mia ) TIYIAT CTEpXKEHIAp KYJUIaWMM3.
Kyunananr apmaTtypa AuamMeTpuHH MaiBaHJIaHUII IIAPTUTA MYBO(PHUK aHUKJTaUMU3.

TYCHHHUHT KYHIAJIAHT KECUM OQJIaHJIMTUHHA AaHUKJIAIII.

TYycuH KeCUMUHUHT OallaH[JIMTU TassHdY MOMEHTH OpKajiu aHWKJaHaau. ByHUHT
YUyH ¢ = 0,35 1e0 KaOyn KuIMHUO 3-MII0BaJaH A, = 0,289 HH TOTIAMH3.

TasHyna MoMeHT MaH(uil OyiIraHjgurd Y4YyH TaBp KECUMUHUHT TOKYACH
YY3UIyBYM 30HaAa Oyiaamu. Y Xonga kecuM KoOypraHuHr sHuHM =20 cm Oynran Tyrpu
OypYak/ii KeCUM KaOu uIiaam aed oxamus.

M 67301 -(100 )
h0 = = 231,8 Cm
A,-R,-b  \0,289 .11 5-20 -(100 )

h, =31,8+35 =353 cv KapPATHIMKKA aCOCIAHMO, h = 40 cn KaOyJ KWJIaMu3. Y Xo0Jijaa

h, =40 -35=365 cu,b=20 cu.OpalUKIa KECUM TaBp IIAKINAA OYIUO, CAKUITYBYH 30HA
7

-017 ~ 041 OVica,
40

o o o h'
TOKYACHHUHT Y3ujaH yTrad. TOKYaHUHT XMCOOWM SHU arap -
h

I, 600
3 3

NxxkuHYM JaJ12:KAM TYCUHHEA HOPMAJI Kecumiiap 0yiu4da xucooJiam
bupuHUM opanukaa: M = 67301 H - |

b! = =200 cv 710 OJMHAIM.

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

° R, b 11,5-200 -36 5> -(100 )-0,9

b

= 0,023
2

. ho
3-MJI0BagaH , = 0,988 , & = 0,023 DKAHJIUTMHU aHUKJIAUMHA3.
VYV xomma x =& -h, =0,023 36 5=085 cu <7 o
JIEMaK, HEUTpall YK TOKYaHUHT Y3UJaH YTaIu.

67301 -0,95 -(100 )
280 -(100 )-0,988 -36 5

=6,33 cu’

S

7



Wkkurta xapkac yuyH 4-unoBanan 40J16aA -1  apmaTypa KaOysl KuwiamMu3. YJIApHUHT
103aCU A_ =804 cu’,

VYpra opanmuknapaa: M = 45475 H -
45475 0,95 -(100 )

0 = - = 0,016 ;
11,5200 -36 5°-(100 )-0,9
3-uUI0BagaH , = 0,997 SKAHJIUTHMHU aHUKJIANMU3.
45475 -0,95 -(100 ) )
=424 cu’:

* 280 (100 )-0,997 -36 5
Wkkuta kapkac yuyH 4-wioBafad 218 A-u1 A, =509 cu’ KaOyJ KUJIaMH3.
WkkuTa TasHYaa: M, = 66146 H - |
66146 -0,95 - (100 )

. = - = 0,227
20 -36 5°-11,5-(100 )-09
3-MIIOBaJIaH 5 = 0,87 DKAHJIUTHHHM aHUKIAHMH3.
66146 -0,95 - (100 ) ).
=707 cum

s 1

280 -(100 )-0,87 -36 5

VIKKMHYM Japakald TYCHHJIADHMHI TasHdY yCTHJArM Yy3WIyBYM apmarypa
cudatuaa my TYCHHIAP YKIapu OpacHAa >KOMJIAIraH TasHY YCTH TYPIAPUHUHT MIIYH
CTepsKeHNIapH XU3MaT Kuiaaau. IIlyHUHT yd9yH MKKMTAa KYHAaIaHr uimrau apmarypamu C-7

. 707 _
TYpiiapu KaOyJ1 KHWiiaMu3. YJIApHUHT 103aCH: A, = —— =176 cu’
2.2

5Bp — / — 200

TVYpHUHT MapKacH:
yp P 5Bp — / — 150

;A =177 cu’,

VYpra KaTop TasgsHUJIApU YCTUAA: M , = 45475 H - ;
45475 0,95 - (100 )

) = - =0,157 ;
20 -36 5°-11,5-(100 )-0,9
3-MJI0BamaH , = 0,915 JKAHJIMTUHU aHUKJIAHMU3.
45475 0,95 - (100 ) ,
=462 cum

S

280 -(100 )-0,915 -36 5

Kynpananr wmram apmatypacu Oynran wkkuta C-8 ypammu TYp TaHmaiMmus.

462 — 4Bp — I - 250
VYapHUHT 103aCH: A, = —— =116 cu’; [ YPHUHT MapKacCl ————————
4 5Bp — / — 200

, A =118 cu’

S

NxxkuH4yM 1apakaju TYCHHHMHI KUSI KecuMJIap Oyiin4a MycTaxKaMJIMTHHHE XHCO0J1a1l
Q=76,584 kH;
Kyunananr apmatypanuHr quaMerpu OVilnama apMaTypajnapra naiBaHjjiaHa OJHIL
HIapTUra acocaH TaHiaHaau. byinmama apmarypa d=I/8 mwm OynraHu y4yH, d,, = 5um

sw

R, =260 Ma ; KapkaclTapHUHT COHM HUKKHUTa OYJITaHIUTH cababiid yJIapHUHT YMYMHI

103acu. A, =2-019 =0392 cx’; KyHmamanr apMmarypaJlapHUHT KaJaMHU KOHCTPYKTHB
h 40

mapTiaap OpKald aHUKJIAHATU. S = —= — = 20 cx . JIGKUH 15 cm JaH omMaciuru Kepak.
2 2

yausr yuyH 6apua TassHY SKMHUJATH ydacTKanapiaa S=15 cm 1e6 kabyin KuiaMus.



Vpra kucmmma sca: s - o= 240 230 o] Kyunananr apmarypanapHu 3YpUKHUILIMHU
4

A, 260 -0,392 -(100 ) _
=680 H /cwm |

o R
aHUKJIAUMU3: q_, = — =
S 15
CUKWIYBYM KECUM TOKYACUHUHT TAbCUPH:
075 -(3h’'f)-h'f 075.3.7.7 .
= = =015 <05,
20 -36 5
H

?
b-h,
Quun = ®y (L+¢ )R, -7,,-b-h, =06-1,15-.0,9-09-20 -36 5-(100 ) = 40780

40780
=559 H /cm
236 5

Q min
q, =680 H /cm >~ —
2h,

=42 ¢cm =S =15 cm

mapT KaHoaTJIaHTI/IpI/IJ'II[I/I.
2 2
@y, "Ry 7y, DNy 15.09.09-20-36 5" (100 )
76584

S max
Q max
MycTaxkaMJIMKHHA XUcOOJaIl Y4yH KyWH1ard napameTpiapHu aHUKIaiMu3:
M, =0, (1+¢, )R, -7,,-b-h; =2-115.09.0,9-20 -36 5° -(100 ) = 4963964 H -cm ;

=1517 xH I »m =1517 H/cm <0569, =056 -680 =380 H /cm

v 13,680
327 + ——

LR
oynrannuru cababnu * C macodanu Kyitugaru ¢popmysia OuiaH XucoOiaimMus:
. \/M . \/4963964 _
q, 151 7

C =122 cm neb kabyn kunamus. Y Xomaa:
M, 4963964
= = 40840 H >Q, . = 40780

Q, =
C 122

Arapma ymOy mapTt OaxapuiMaca KYHIAJIaHT apMarypaiap

=180 9 em »3,33h, =333-365=122 cu

H
COHUHU €EKU

JTUAMETPUHU IITYHUHT/IEK OCTOH KJIACCUHU ONIMPHUII XaM MYMKHH.
H

Kusl KECUMHUHT YCTKM KUCMUIArd KyHAAlaHT KyY:
Q=Q,, —q,C =76584 - 151 7-122 = 58076

Xucoouil K KECUM MPOSKIMSCUHUHT Y3YHIIUTH
M, 4963964
C, = = =8 cu>2-h =2-365=73 cu |
680

q sw
= qSW :
40840 + 49640

C,=680 -73 =49640 H

H >~ 58076 H TabMHWHJIAHIU.

= 90840

Co =73 cm xabyn kunamMu3. Q
MycTraxkamIvK mapTu: Q, + Q

CukuiyBUd Kust Wy 0yiinya TeKIIUPHILL
A, 0392 _ E, 210000
po=— - =00013 ; 0 =—=—"=63,
b-s 2015 E 27000
=1-001-R, =1-001-09-115=09;
H

o, =1+5a0 - 4=1+5:6,3-00013 =104, o,
R,-b-h=03-104-09-115-0,9-20 -36 5-(100 ) = 212158

H=<03-9, 9,
1

Q = 76584

apT KaHOATJIAHTUPUIIIN.

M,
= 0eb onunaou

*q,>0586q,, 6uca , C
q1+qsw
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4. boul TYCHH XUCOOH

Boir TycuHHMHT XucoOMI cXemacu yd4 OpalMKJIW, MKKWHYM Japakald TYCHH
OpKaJIM OKJaMajapHU TYIUIaHTaH pokjdama cudartuga KaOyn KWilaJuraH Y3idyKCcu3
TYcHHIaH HoopaT 6YIu6, YHUHT F0K Maiinonu |, x1;/3=6x2=12 x* ra TeHr.

bomr TycuHHWHT KyHOanaHT KecuM Yyauamiiapu 60%25 cu (MKKMHYM Japakaiu
TYCUHHUHT XUCOOHIa KapaJjCuH).

IOxknamanapuau xucoo0Jiam

Jlonmuii rokiiamanap:

G=G,+G,+G,, =(1440 +1925 )-6 -2+ 2035 -6 +0,53 -0,3-25000 -1,1 = 56962 H = 56,96 xH

Oy epna:
G ,, -IUIATA Ba ITOJIHUHT OFupaury, H;
G, "MKKWHYM JIapakajal TYCUHHUHT OFUPJIUTHUJIAH XOCWII OYIraH TasHY peakuusicu, H;
G,, -00III TYCUHHUHT 2M Macodagaru (MKKHHYY Japakalld TYCHUHJIap Opacuaaru
macoda) orupiuru, H;
BakrrnHyanuk roxkimama:
v =7200 -6-2=286400 H =864 kH |

TycuH kecuMiIapuaari 3y puKHILIAPDHA AHUKJIAL
Deyeuu momenmaap:
bupunun opanukaa x=0,333| -macodana 1-rokmanuin cxemacu Oyitnaa

M = (0,244 -56 96 + 0,289 -86 ,4)-6 = 233 ,2 xH - M

1 max
[y opanukna 2-cxema 6yiinya
M = (0,244 -56 96 — 0,044 -86 4)-6 =60 6 kH -m

1 min

Nkxuaum opanukiaa x=1,33 | macodana Ba 2-FOKJIaHUII cXeMacH Oyiinda
M - (0,067 56,96 +0,2-86 4)-6 =126 6 kH - M

2 max

[y opanukna 1-roknaHum cxemacu Oyitnua
M = (0067 -56 96 — 0,133 -86 4)-6 = —46 «H - m

2 min
WxkuH4M TasHY yeruaa X = | 6ynranna Ba 3-rokiaHuIn cxemacu Oyitrmya

M, =(-0267 -56 96 -0,311 -86 4)-6 =-252 5 «l{ -m

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

[y TassHya 4-10KJIaHUII CXeMacH Oyinda
M = (-0,267 -56 96 + 0,44 -86 4)-6 = —136 8 H -

b min
Kynoanamne xyunap:
1-roknanum cxemacu Oyitnua

Q,,, =0733 -56,96 +0,866 -86 4 =116 6 «H

Q, =-1267 56,96 —1,33 -86 4 = —187 1 xH
Q, =56 96 xH

2-IOKJIaHUII cXeMacu Oyitnua:
Q, =0733 56,96 — 0,133 -86 4 = 30 3 «kH

Q,, = 1,267 -56 96 —0,133 -86 4 = —83 7 xH
Q,, = 56 96 + 86 4 = 143 4 xH
Oy epaa: Q,,-TasHYHUHT Yall TOMOHH/A, Q,, -TASHYHUHT YHI TOMOHH/A,
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3-IOKJIaHMIII CXeMacH Oyinya:
Q, =0733 -56,96 + 0,689 -86 4 = 101 3 «xH

Q,, = -1,267 -56 96 — 1311 -86 4 = —185 4 «xH
Q,, =1:56,96 +122-86,4 =162 4 xH

bomr TycuHHM xucoOmamaa MIacTUK  JeOpMalUAIAPHUHT  PUBOKIAHUIIN
HaTWKacuaa BY)KyJra KellaJuraH MOMEHTJIAPHHUHI KalTa TaKCUMJIAHUIIMHH XucoOra
onamu3. TeHrjamTUpUIraH MOMEHT dmopacu cudaruga 1 Ba 2 rokjgamanap cxemacH
Oyiinya KypwjiraH MOMEHT JMIOpajlapuHU Kalyn Kwiamu3. YOy smropanapaa 1 Ba 2
OpAJIUKAa MaKCUMaJl MOMEHTIIAP Mimax Ba Momax XOCHIT OVIaau.

TassHugarn xucoOuii MOMEHT 1e0 yCTyH 4YeTHJard MOMEHTHHM KaOyn KuiaMus3.
(YyCTYHHUHT KYHAanaHT KecuM dHH b=40 cM) Ba yHH KyiHJarnia aHuKJIaiMus3.

M,=M_ = M O—ijz—lso ,2+W:—148 8 kH - m

Tycunan 3-rokjaHuI cxemacu Oyiuya XucoOJaHTraHaa YCTyH dYeTuaaru B

TasHY/1ard XUCcOOUH MOMEHT:
. 143 4-0,4
M, = -252 ,5+f:—223 8 kH - m |
MoMeHTIapHY TEHMVIAIITHPUILA TassHY YETUJArd MOMEHTIAPHUHI KaMalWIIW:

[(223 8-148 8)] )
L 23 5 J-lOO =335 % HM TalKWa Kuwiaaud. by aca taBcust kuiunarad 30 % nan

kynaup. LLIyHUHT y4yyH YCTyH 4e€THAAaru TasH4 MOMEHTH M, = -223 8 «H -» HH 30% ra
KaMauTUpuO, STbPHU M, = -07 -223 8 = -156 7 «H -» HH TasH4Y MOMEHTH cudaTtuma KaOyl
=233 2 kH -m M

KHJIaMHU3. OpaJ'II/IK MOMECHTH d2Ca M =126 6 xkH -m ,

1 max 2 max

Tycunau HOpMAaJ Kecumuiap Oyiiu4a xucoou
bomr Tycunra O¥yinama apmatypa cudaruma A-ll (R, =280 mm ) KyHIanaHr

apmatypa cudaruna A-l (R, =175 M ) Kiacchaaru mynatiapHd KaOyn Kuiamu3. born

TYCUHIa XaM UKKUHYM Japaxanu Tycunaaru kabu B20 kimaccaaru 0eToH KYJUTaHUTIaH.
TassHd MOMEHTH M, = -156 7 «H -» OPKAJIM OOII TYCHUHHUHT KYHJAJTaHT KECUMU

VIdamIapuHU TEKIUpaMHu3. BYHUHT ydyH HMKKHUHYH Aapakalld TYCHUHIATHACK & = 0,35
r, = 1,8 110 KaOys KujiamMus.

M-y, \/ 0,95 -156 7 -10° 4 2 .
8 - = 2 Cm

h, >18 | ——"— =18
R, 7,,b 11,5-(100 )-0,9 - 25
By MHKIOP aBBaJIl'd Ka6yﬂ KUJIMHIaH h, = 60 —6 = 54 cu JJaH KaM 6}”InraHH Y4yH
mapTHU KaHoathnaHtupaau. Opalukaard apMarypajapHd TaBp KECUMJIApU YIyH
Kyutanunagurad  Gopmynanapaan  Qoiinananu® xucobnaiimus. TasHwiapgaruHu 53ca
TYFpU TYpTOYpUaKIIK Kecumiiap kKabu xucoOaaHaau. 7 Ba ¢ kKabu mapameTpiiap 3-ujioBajan
KaOyJ1 KWJIMHAIH.
YeTKH opanuKiaapaa M, = 233 2 xH -u TaBp KECUMH TOKYACHHUHI SHU:
. 600 _ -
b, =(——)-2+30 =230 cm; h, =60 -45=555cu apMaTypa HKKH KaTOp KyHHIIAIH.
6
OHIY CUKWITYBYM 30HA YeTapacHHU aHUKJIAHMU3:
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M-y <y, R,-b,-hi(h —05-h);
23320000 -0,95 < 0,9 -11,5 -(100) -230 -7 -(55,5 — 0,5 -7)
22154000 H -cu < 86630200  H - cwm

[ITapT KaHOATIAHTUPWIAW, JEMaK CHKWIYBYM 30HAHUHI 4Yerapacu TaBp
KECHUMUHUHT ToK4YacuiaH ytaau. LIIlyHHHT ydyH KEeCUMHHU TYFpH TYpTOypuak KecuM KaOu
XUCOOIanMus3.

23320000 - 0,95

A, = - =003 ]
230 -55,5°-11,5-(100 )-0,9

3-wIoBajlaH , =098 , £ =003 HU TONAMHU3 Ba UYY3WIyBUM apMaTypaHUHI KYHJAJIaHT

KECHUMH I03aCHHHU XUCOOIaiMU3:
23320000 -0 ,95 ,
= =14 47 cm
280 (100 )-0,985 -55 5
4-unosanan 4022 A-ll yaunr ro3acu A;=15,20 cv® uu Tanmaiivus (K-3).
VYpta xatop opamukna: M=126,6 kH.wu;
12660000 -0,95

S

A, = - = 0,016
230 -55,5°-11,5-(100 )-0,9
3-UJI0OBAJIaH 5 = 0,992 DKAHJIUTUHH aHUKJIAHMH3.
12660000 -0 ,95 ).
A =781 cu’;

* 7 280 (100 ).0,992 -55 5
VYuudukanusa mapmiapuan xucobra onu0, ukkuta (K-4) kapkac Tanmaiimus.
Vapuusr xap 6upuna 2016 A-11 xammacu 6ymu6 4016 A-11 yauar ro3acu A=8,04 cu? .

TYyCUHHUHI OKOPM KUCMHJArd apMarypaHu M, . =46 «H -wu oyiinua
aHUKJIalMM3.
4600000 -0 95
A, = . = 0,055
25 -55,5°-11,5-(100 )-09
3-UJI0BajaH n = 0,972 SKAHJIUTUHU aHUKJIANMU3.
4600000 0,95 )
A =289 cu

S

" 280 -(100 )-0 972 -55 5
4-ynosaman 2014 A-ll yuunr rosacu A=3,08 cw® uu Tammaiimus (K-5). B Tasmura
apmarypa Tannaimus. M,=156,7 kH-m. Kecum 1yrpu TypTOypUak Mmakiuja yrdamiapu
60%x25cm h, =60 -6 =54 cu ;

15670000 -0 95

A, = . = 0,197
25 .54 °.115-(100 )-0,9
3-mioBagaH » = 0,89 DKAHJIMTMHYU aHUKJIaNMU3.
15670000 - 0,95 ,
= 11,06 cu

N

" 280 (100 )-0 .89 - 54
4-unosagan 20018 A-1l Ba 2020 A-Il yuaunr ro3acu A;=5,09+6,28=11,37 e’ (K-6 Ba K-7
KapKacjap Y4yH)

Bom TYcHHHMHT Kusi KecuMJIap 0yin4a MyCTaXKaMJIMTHHUA XHCOO a1
A TasiHYjaryd KyHjanasr kyd Q , = 116 6 «xH
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XucoOuii Kus KECUMMHHUHT Oyimama Vykka mnpoekiusicn C HU  aHUKIANMU3.
CHUKWITyBYM KECHM TOKYAaCHHUHI TabCUPUHM Kyhuaaru koddduimeHt Ouian xucoOra
oJIaMu3.

O,75-(3h:)-h: 075 -3-7-7
- b-h, "~ 25 .55 5

9, =0079 <05

¢, = 0 Oynranma, M HI KHIMaTHHU XUCOOTAMU3.
2 2
M, =g, (1+¢, )R, -7, -b-h=2-(1+0079 )-09-(100 )-0,9-25 -55 5° = 13466270 H -cu

M, 13466270

Q . o
Q, =Q,, = — Oynranga, = = =231 cu>~2-h =2-555=111 cu OYIraHu
2 05Q 0,5-116600

yu4yH ¢ =111 cu KaOyn KWIamus.

VY xomnna:
M 13466270

b

c 111
Q, - @ spHU 121,32 kH > 116,6 xH Oynranu yuyyH A TasHYAArd KYHIAIAHT CTEpIKEHIIap

Q, = = 121318 H =121 32 «H

KOHCTPYKTHUB Tanabjapra acocaH KyHuiau.
Kyunananr apmatypa d=22 mm Oynranu yuyH Og=8 mm mm A-l1 xmaccaaru

. o h 60
apMaTypa TaHnaimu3. KOHCTpyKTHB mIapTiapra Kypa S < —=-—=20 e« Ba S <50 cu ,
3 3

Myauar yayn S=20 cm ne6 kaOyn xuiamu3. KoHcTpykTuB Tamabmapra OWHOAH
. . . h
tycurnapaa h>450 mm 6ynranga KyHIadaHT apMmarypaiap 3 > S <500 mm KajaaMm OmjaH

TasTHYJaH SHT SKUH TYTUIAHTaH Ky4dra KyWnJIaIu.
busHuHT MuconMMM3Aa TYIJIAHTAH Kydjaap HUcOaTaH KYNMpOK (SBHU Xap HKKU
MeTp/aa) OYNATraHu ydyH KapKacHUHT OyTyH y3yHiuru Oyinab y3rapmac xagam S=20 cm
ne6 xkabyn xkwiamui. [lailiBangnaHran Typiapaa TasH4 MOMEHTUHHU KaOyJl KUJIWII YUYYH
xyu myHaai dg,=8 mm mu apmatypanu S=20 cv Kagam OujiaH ypHATaMU3.
B TasHu yuyyH KYHOalaHr Kyd Q,, =185 4 x4 . B TagH4ja TOKYa 4Y3WIYyBYM 30HAJA
YKOMJTAITaH, ITyHWHT YIYH ¢, = 0 Ba ¢, = 0. Y XO0J/a:
M, =2R, -7,,-b-h =2.09-(100 )-0,9-30 -54” =141 10 "H -cm
141 .10 °
C=———"—"=163 o > 2-h; =108 cu ; C=/08 cm KaOyJ KWIaMu3.
0,5 - 172400
Kyunananr apmatypanap KaOyn KujilaJurad KyHaaidaHT Kyy:
Q, =Q-Q, =185 4121 32 = 64 08 «H

c 108
Huametpu 8 mm 6ynran A-l kiaccaaru KyHaajgaHr apMarypa TaHIaliMu3. A, = 0,503 ca’

Kapkacnap COHM TYpTTa, IIyHUHT ydyH. A =4 -A =4-0503 =2012 cu’;

SW SwW

- A 175 -(100 )-2,012 h .
= =53 ecm - —=20 cm

Kynpananr crep)keHiiap KaJamu: s = )
a, 593 3
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[ynunr yuyn S=20 cm tanmaitmu3. Kusi napsnap opaiukaard CHKWIYBUM KECUMHHU
A 2012

SW

tekmupamus. KyHpmamanr apmartypamam  KOOQPUIMEHTH: u, = — = = 0004 ;
b-S 2520

Kyitnaaru ko3 puirientnapau XxucoomanMus:
E, 21-10°
@ =—=—"—"—=875
E, 24-10

b

¢, =1+5a-u,=1+5-875.0004 = 1176

1

¢, =1-p-R,-7, =1-001-115-09 = 0,896
Q =185400 H <03-¢, -9, ‘R, -7, -b-h, =03-1176 -0,896 -11,5-(100 )-09 -25 -54 = 441701 H

mapT KaHOATJIAaHTUPUIIIH.

5. TasiHY KapKaCJAPHUHT Y3UJIMII KOAIAPH.
MoMeHT smropacura acocaH apmaTypallapHUHT Xuco0 OYViinya HOKEepaK KHCMIapu
y3u0 TanuiaHaau. ByHUHT yayH KyHuaru mapt Oaskapuiiniig Kepak:
Q
24,
B Tasnuma momeHT OViimua TammaHran apmatypanap: 2018 A-ll Ba 2020 A-ll
A=5,09+6,28=11,37 cu’;

MoMeHT »3mropacura acocaH TasHY yCTH apMaTypacHHH OpaJUuKIard y3WJIHII
)ovuHM TomamMu3. OpaTuKHUHT WKKUTa ydacTkacuma 2 tamaH 2018 A-1l, A;=5,09 e’
Ukkurta 2018 A-1l apmaTtypanu y3wiraijad KeMHUH CUKUIYBUYMA 30HAHUHT OaJIaH IJIUTH:

R,-A 280 -5,09

S S

X = = =551 cm ;
Yo, "R,-b 0,9-11,5.25

b
2
koiran 2020 A-1l1 A=6,28 cu” apmatypain KECUMHUHT KaOyJ1 KAJIaJuTraH MOMEHTH:
M =R,-A,-(h, —05)=280 -(100 )-6,28 -(54 —0,5-5,51 )= 9010921 H -cm = 90 11 xH - m

S

W >

+5d >20d,

Tasnu ycrunaru xonran 2020 A-1l apmarypanu y3uiiga OUpUHYMA OPATUKHUHT FOKOPH
kuemuga 2012 A-11 Ac=2,26 cv® apmatypa KOJIay, BaXolIaHKH Oy apMarypa xam MaHbuii
MOMEHTHU Ka0yJl KHJIUIIA MyMKHH:

M =280 -(100 )-2,26 -(55,5-0,5-551)= 3337766 H -cu = 33,38 kH -n

bupunun kapkac (K-6) HUHT y3UITUIIMHA aHUKIAHMU3:
: 185400 - 0,95
\N1 - Q#_,_ 5 = ——M8M
2.4y, 2 -593
KoncTpykTuB Tanabiapra OMHOaH: W >20d =20 -2 =40 cu ; W =218 cu OYIraHd y4dyH

K-6 Ba K-7 kapkacnapaa S = 100 mm kabyn Kuinamusz. Y xoJjaa:
R, -A, 2.0 ,503
q =—" " _ 175 .(100 )-——— = 1760 H /cu
" S 10

Tasauna ssHa nkkuta K-3 BaK-6, K-7 kapkac 6op.
K-3 ga: S =20 cu

+5-2=158 5 cm

R, - A, 20,503
q =—* ™ _175 (100 )-————— =880 H /cu
u S 20

K-6 na K-7 ma: a_ =1760 H /cu; Xammacu OYamO: q  =1760 +880 = 2640 H /cu ; K-6

KapKac y4yH:
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185400 0,95
2 - 2640
W, =43 cn KaOyJ KUJIaMHU3.

+5.2=43 cm >20d =20 -2 =40 cm

B Tagnunan yangaru ukkuH4n K-7 KapKaCHUHT y3WIHMIIN: q =880 +880 =1760 H /cu,

185400 -0,95

) +5-18=59 ex > 20d
2-1760

20 -18 =36 cm

W, =59 cu KaOyn KUIaMu3.

K-7 xapkacHUHT B TassHY7iaH YHT TOMOHJIard Y3UJIUIIN:
162400 -0,95

2 - 2640

+5-18=38 cmu>20d =20 -18=136 cm,

3

W, =38 cu  KaOysa KUJIaMH3.
B tasH4maH YHT ToMOHIard MKKUHYK K-6 KapKaCHUHT Y3HUJIUII Macodacu:

162400 0,95
21760
W, =54 cn KaOyJ KUJIaMU3.

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

A TasHYHMHT 4Yanm TOMOHWAaru opamukgaru K-4 xapkacHu y3umn skoimma ukkuta K-3
Kapkac 0op:
K-3 ga: s =20 cu, (qy, =880 H /cu);
116600 - 0,95
T 2.1320
W, =53 en KaOyN KUIJIAMU3.

+5-22=53 em >20d =20 -2,2 =44 cm

5

K-4 kapkacHU OpaJIMKHUHT YHT TOMOHHU[A Y3WIHII >KOMUHU aHuKIaiimu3. Opanukia
ukkuta K-3 Ba 6urra K-7 xapkac 6op:
187100 -0,95

2 - 2640
W, =45 cu KaOys KWJIaMHU3.

+5.22=45 ¢cm >20d =20-2,2=44 cum

6

OHIYM WKKUHYM Japakald TYCHMH OWUPHUKKAaH >KOWIapjard apMaTtypa TYpJapyuHH KECUM
103aCUHU TomaMu3. KKMHYM 1apa)kalv TYCUHHUHT TasiHY peakuusuIapu
P =056,96 +86 4 =143 36 «H |
Beprtukain A-l knaccnaru cTep>KeHIapHUHT KYHIATaHT KECUM H03aCH:
P 143360 -095

A, =—="——"""1-605 cu’
R 225 (100 )

S

Beprtukan apmaTypaHUHT UIIMHA XUCOOTa OJIaiuraH 30HAaHUHT Y3YHJIUTH:
S=2h,+3b=2-20+3-20 =100 cu ;0y epma: h,=h,—h, =60-40 =20 cu; By

1

soHana 10010 A-1 A=7,85 cv® apmarypa xoitnamrupuiarad. TYpTTagaH cTepikeHra sra
oynran C-9 Mapkaiu UKKUTa TYp TaHIAUMU3.
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5-pacm. bomr TycuHHM apmartypanani
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butra 3nemMeHT yuyH apmarypaiap KaiJHOMacH

IMosunus DAeMEeHT Kapxkac Apmarypa Apmarypa Vayunuru, |Conu, 1M y3yHIHUTH YMymuit
pakaMu HOMHU Exu TYp AUaMeETpH KJaccH MM JNO0Ha OTUPJAMUTH, KT OTUDPJAMUTH, KT
1 C-1 5 Bp-l 2000 40 0,144 11,52
2 Cc-1 4 Bp-I 6000 8 0,092 4,42
3 Manra Cc-2 3 Bp-I 6000 8 0,052 2,50
4 Cc-2 3 Bp-I 2000 24 0,052 2,50
5 K-1 16 A-ll 5900 4 1,578 37,24
6 K-1 10 A-ll 5900 2 0,617 7,28
7 K-1 5 Bp-l 350 64 0,092 2,06
8 K-2 18 A-ll 5800 2 1,998 23,18
9 UkkuHuwu K-2 10 A-ll 5800 2 0,617 7,16
10 Japaxanu K-2 5 Bp-l 350 60 0,092 1,93
11 TycuH c-7 5 Bp-I 3500 80 0,144 40,32
12 Cc-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-l 6000 34 0,144 29,38
15 10 A-ll 1000 1 0,617 0,62
16 -3 22 A-ll 5875 4 2,984 70,12
17 -3 12 A-ll 5875 2 0,888 10,43
18 K-3 8 A-l 570 60 0,395 13,51
19 -4 16 A-ll 4700 2 1,578 14,83
20 K-4 12 A-ll 4700 2 0,888 8,35
21 -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 Bom K-6 20 A-ll 4170 2 2,466 20,57
26 p— 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 Cc-9 10 A-l 550 48 0,617 16,21
32 Cc-9 10 A-l 500 72 0,617 16,29
33 Cc-10 8 A-l 1500 16 0,395 9,48
34 Cc-10 8 A-l 650 20 0,395 5,14
butta anemeHT y4yH mynar capdpu
Apmarypalu MaxcyinoTiap
S mement 3ypUKTUPHIMATraH apMaTypa KJIaccH -
HOMHU Bp-I A-l A-ll OTHpPNHUTH, KT
3 4 5 Kamu 8 10 Kamu 10 12 14 16 18 20 22 Kamu
[lnura 4,99 4,42 11,52 20,93 20,93
Ux.nap.tycun 133,30 [133,30 15,05 37,24 | 37,24 | 23,18 75,47 208,78
Bow 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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