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Tycuniau niuragapu 0yJran KoOyprajd MOHOJMT OPAénMaHu XUCO0J1AIITa 10Up
MU COJT

Bepunr aH:
1. bunonunr yiuamnapu L XL, =18x72 m

2. Ycryuaunr Kagamiapu /,x1, =6x6 m

3. BakTHHYaJIMK IOKIAMaHUHT MUKIopu U = 6000 H/m?

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

U3ox: Arap BakTHHYQIHK fokitama mukgopu 5000 H/w® Ba yHmaH kam 6¥ica,
dbykapo O6mHOCH, aKC X0JiJa 3ca caHoaT OMHOCH Ae0 XucoOJaHCHH. MOHONHT TUIUTa YIyH
Bp-l xnaccnaru cum apmartypa KyJulaHUIaIu.

1. boul TYCHMH HyHAJTMIIIMHA TAHJIALI
BakTHHYaINK IOKJIaMaHHHT MHKIOpH 0 =6000 H/x® 6ynranu yuyH OHHOHH
caHoat OwHocH €0 XucoOialiMu3 Ba OOl TYCHMHHU KYHJAJTAHT MYHamuIaa KysMu3.

UyHku caHoaT OMHOJAPUHUHT (a30BHUM OMKPIUTUHU OO TYCHH Ba YCTYHJIapJaH TaIlIKUI
TOITHA KYHIAJaHT pama TabMuHIaiau. (1-pacm)

2. Il IMTAaHUHT XUCOOH
beron kmaceu: B20; R, =115 MIla; Ry, =09 Mlla;

beroHHUHT uil mwapoutu Ko3ppuuuenTtu: y,, =09;
BuHo Typura 60FauK OYran HIIOHWIMINK Kodddurmentn: y, =0,95;
Wurau apmatypa kiaacceu: Bp—1; R, =360 MIla; (6y epma: R=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
TONUII YYYH UKKUHYU napa;xamxl TS"CI/IHHI/I KYHJAQJIaHT KECUM YI4aMJIAPUHU aHUKJIAUMUA3:

—(———) ,=—-600=462 cm ~45 cu
12 20 13
b=(04+05)h=045-45=20,25 cm ~ 20 cm

neb KaOys KujiaMus.



OpaénMaHuHT KOHCTPYKTHB peskacu M1:200

Xucobuii 1000

6000

6000

6000
2000 2000 2000
v s

1-pacm
[IMuTaHUHT UKKMHYY Japaskajiy TYCHHIIAP OpacuIaru XucoOuidl OpaJIuFu:
I, 600
lp; =1p, == =—-=200 cm
3 3

I, =1y, —b=200-20=180 cm
YeTku opanuk/a ShHU TUTHTAHWHT OUP TOMOHHM JIEBOPTa THPAITaH/Ia:
I, = |01—9—a+h—f ~200-2 2047 1735 eu
2 2 2 2
Oy epma: a — meBop dertuaaH ykurada Oynran macoda, a=20 cm; h; — rumraHuHT
KAIMHIUTH ~ KYJUITaHMaJard — 3-KaaBayijgaH  QoijanaHud IUIMTAaHUHT — KaJWHJIUTHHU

hy =7 Cmne6 KaOyn KUJIaMu3. [nuTanuHT XyCycHit OFUPJIUTH:
g" =0,07-25000 =1750 H / »*; JlouMuii IOKIIaMAaHUHT YMYyMHUH MUKIODU:

g =1440+11-1750 = 3365 H / m*; v =7200H | m*;
YMymuii rokiama: g=(g+0v)b=(3365+7200)-1=10565 H / m;

Kyn opavkim y3J1yKCu3 IJIMTAHUHT 3TYBYM MOMEHTIIAPU KyHUAarnya aHuKJIaHaIu:
YeTku opanukiiapaa:
Vv = (9+0)lg _10565-1,735°

= =2891 H - m;
_ 11 11
Ypra opanuk Ba ypTa Katop TasHwiapaa:
2 2
M = (g+v)l;, _10565-18 _2139 Hm:
16 16
bupuHum opanuk TasH4YIA:
2 2
M, = (g+v)l, :10565 18 ~3112 H
11 11

[uTa yayH apMarypaHu KyHaagaHr kecuM yadamiaapu bxh =100X7cu Oyiran sruayBYH
TeMHUp-0eTOH »djeMeHT nae0 Xxuco0iab Tannaimu3. KecUMHUHT wumau OanaHjIUru
hy=h-a=7-15=55 cu. (Oy epna a — apMaTypaHUHT OFHPJIMK MapKa3ujJaH IIUTAHHHT
Yy3UIIyBYM 30HAJard 4eTKW KucMmurada OyiaraH macoga). Ilnuranu B,-l xiaccnaru cum
apMaTtypaiapJaH TaiépiaHraH maBaHJIaHTaH TypJap OujiaH apMaTypaiaHaiy.

4-xanBan
KoOypranu MOHOIIUT TeMHPOETOH OpaélMaHUHT IOKJIaMaJIapUHU XHUCOOIaII
IOxnamanap typu Hopmarus IOxnama 6yiinua Xucoouit

2
TOKJIaMa HITOHYJININK fOKJIaMa H/M
3




2z

H /M KO3 PHUIHEHTH
Jlonmuii roknama: 300 1,1 330
[TnuTkanm nongad (KaJTuHIATA
0,015, 3uunuru 2000)
[leMeHT KOpUIITMACHHUHT 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

ByHUHT y4uyH 4eTKM Ba ypTa KaTop OpajIuKJIApH Ba TASHYJIAPU YUYH apMaTypaHUHT
MUKJIOPUHU aHUKTA0 OJaMu3:
Yerku opanuknapaa: M =2891 H - u

M - : )
A = Hh 2891 0,925 (100)  _og7:
%, R, -b-h?  09-115-552-100-(100)
3.1 xxanBangan (I) AoHuHT KuiiMatu OVitnya 3-unoBajaH n =0955 HHU TOIIAMH3 Ba
apMaTypaHUHT KYHIAJIAHT KECUM F03aCUHU AaHUKJIAaNMHU3:
A - M,-7 _  2891-095-(100)
R,-n-h, 360:(100)-0955-55
S"pTa OpaJIMK Ba ypTa KaTOpJAru TasiH4 ycTwiapuaa: M =2139 H - u
A = 2133-0,95.(100) _ 0.064:
100552 -115-(100)-0,9
3-unoBajaH 7 =0,965 HH aHUKJIAHMH3;
A - 2139-095-(100) 10 o,
360-(100)-0,965-55
NxknH4M TassHy yeruga: M, =3112 H - u;

A - 3113-0,95-(100) _ o004
100-55%-115-(100)-0,9
3-nsoBasiaH 7 = 0,95 HHU aHUKJIAWMM3;
A - 3112.095-(100) _eo .
360-(100)-095-55
[TaliBanayaHrad TypJjap >kajaBaiugaH KyHJajJaHT Ba Oyinama kagamiapu 150 x250
5Bp — 7 —150
4Bp — 7 —250

TYp TamiaiimMu3. YHHHT KYHIadaHr KecuM fo3acu: A, =137 cu’ >104 en®; YeTku

=143 cv’;

MM Ba WIIIYUA apMaTypacu JuaMeTpu 5 MM Oyirax TUMAArv NaiBaH/JIAHTaH

opanukKiapaa Ba OuUpUHYM OpaiuK TasHYjga kymwmmua Typ C-2 YpHatunaau. Ymoly
3Bp -7 —-250
3Bp -7 —-250
KEeCUM [03acH xammacu Oyaub, A =137+035=172 cu®>156 cu’ HH TaIIKHI 3TajIH;

TYPHUHT MapKacH: oymu6, A =035 cu®; YV X0J/1a apMaTypaHHHT KYH/IaIaHT

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



[Inuta xoHTYp OViina® y3u OwiaH MOHOJIUT OWPUKKAH  TYCHUHJAp OwuiiaH
YpairaHIUTUHU XECOOTa OJicak, ypTa opalukiapja Ba ypTa Karop TasHWIApAa STYBUU
MomeHTHHU 20 (omsra kamMaTHpuIl MyMKHH. ByHUHT HaTmwkacuaa apmatypa capdunau 20

¢ousra kamailitupumra pyxcar stunagd. SIeHum A =104.0,8=0832 cu?; S"pTa KaTtop
TassHYIAapHU Ba ypTa OpAJIMKJIAPHU apMarypajall y4yH 3TyBUM MOMEHT KaMaWTaHUHU
4Bp — 7 —250
5Bp-7-200
ro3acu: A, =098 cv? Y Xonma ceTKu opainukiapaa A =143 cv’® Ba UKKWHYHY TassHY ycTHa
5Bp—-7-100
5Bp-7-100
apMaTypajapy 5 MM JIaH Ba KYHIaJaHT KECHM fo3acu: A =196 cu® HH TaIIKHI 3TaIH,

xucobra oiud mapkasin C-3 Ba C-4 TypiapHHU TaHJall MYMKHH. YHUHT

A, =155 cv’® 6ynran xonaa C-5, C-6 TypiaapHu TaHIaliMuU3 . YIJIapHUHT UIIYU
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2-pacM. MOHOJIUT TTMTaHU apMaTypajaml: a — XUCOOMI cXxeMa Ba MOMEHT DITIOpacH; 0 — ypamiu
TYpnap OmiiaH apmarypaiail; B — TeKMC TYpiap OujiaH apMaTypana;

IliiuTaHu aJ0Xuaa TEKUC TYpJaap OUJIaH apMaTypajialml BApUAHTH
byinama apmatypa Tannail. YpTa KaTop TasHWIapaa Ba ypTa OpajvKiap/aa;
h=h—-a=7-12=58 cu
A - 213? -0,95-(100) _0058:
100-58°-115-(100)-09

3-unoBagaH n = 0,97 HU aHUKJIAUMU3.




A = 2139-0,95-(100) ~098 cn?
365-(100)-097-58
XKanpanman 804 Bp-1I; A =101 cv’ Hu TaHnaimu3. TYpHUHT MapKacu:
4Bp-17-100 2940. L~&;
4Bp -7 -200 20
bupunun opanuk tasgHyaa: h, =55 cu; A =155 cv? JKansangan 6Hp XUJI MapKaau 2 Ta

TYp TaHJAMU3: aCOCHIA Ba KYIIIMMYa, YIAPHUHT yMyMuil conn: 894 Bp-1, A, =202 cv?;

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

3. UKkuHYM 1apakajiu TYCHH XUCOO0H
WkkuHUM Japaxkand TYCHUHHHMHI XHUCOOMH CXEMach TEHI TaKCHUMJIAHTaH
IOKJIaMaJIapHU KaOyJl KWIyBYU KYT OPAJIMKIIN Y3JIyKCU3 TYCHH KaOu Oynaau.
TYycHHHMHI KYHIOanaHr KecuMm ymdamiapu 45x20 cm (IIMTaHUHT XucoOwra
KapaJICUH).
XucoOuil OpajduMKHM TONWII Y4YyH OOII TYCHMHHHMHI KYHJaJaHT KECUMU

yiuaMaapyuHU aHUKIa0 olamMus3:

h :(£+i)l :i-GOO =60 cu; b=(0,4+0,5h=0,45-60=27 cu =25 cu
8 15 10
WkxuH4ym napaxany TYCUHHUHT XUCOOUI OpaTuKIapu:
ypra opamukiap: I, =1,-b =6-0,25=575 u;
9eTKH opanukiap: I, =1, —a—g+§ =6 —O,Z—%+% =58 m,

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

IOxaamanapau xucoosam
NKKUHYY Japakalii TYCUHHUHT 1M y3yHJIMTUra TabCUp KWJIaJuraH oKjaMaiap:
Jonmuit roxiiamanap:
[imta Ba NOJMHUHT OFUPIUTH. (=( % = (1440 +1750 - 1,1)% =6730 H/m; KyHmananr
kecumu 0,3880,2 1 OYnraH TYCUHHUHT OFUpJuru: 0,38-0,2-25000-11=2035 H / m

Kamu: 8765 H/m

bunoHuHT Typura 00FIMK OVIraH HIOHWIMIMK KOA(QOUIIMEHTHHN XUCcOoOTa 0JICaK:
g=8765-0,95 =8327 H/m;

BaktuHuanuk roknamanap y, =0,95 HU XucoOra oJiraH XoJijaa:
v=/200-2-0,95=13680 H/m;

YMymuii rok1aManuHT MUKAOpH: g+ 0=8327+13680=22007 H/m,

OryBYMd MOMEHTJIADHH KYI OpAJNMKJIN TYCHHJIApJa 3YPUKUIUIAPHU KalTa
TaKCUMJIAIIIHU XUCOOTa OJITaH X0JI/1a aHUKJIaiMMU3.
Yetku opanukiapaa:

2 2
M (g+v)ly; _ 22007 -58 — 67301 H -
. 11 11
Ypra opanuk Ba ypTa KaTOpJarv TasH4y yCTUJIapyIa:

2
M, =My = 22000305 ysazs b1,
2 0 16



UeTnaH UKKUHYY TasHYA:
M, = 22007 -5,75%
11
VpTa opanmukjgapaard  MaH(QUii  MOMEHTJIAp BaKTHHYAIMK Ba  JOUMHU
IOKJIaMaJlapHUHT  HUcOatura OofnukK Oymanu. XucoOud KecuMmaa TasHY —YCTHU
apMaTypacUHU Y3HWII >Koiuaa MaHpuii MOMEHT o/g<3 Oyinca, OWpUHYN OpaTUK
TassHygaru MOMeHTHUHT 40% wura TeHr KaOyn KUiIuil MyMKuH. Jlemak, ypra opanukiaru
MaH(pUN MOMEHT

=66146 H - M,

M =0,4-45475 =18190 H-m.
Kynnamanr kyunap:
YeTku TagHYaA.
Q=04(g+v)l, =04-22007 -58 =51056 H ;

BI/IpI/IH‘{H OpaJIuK TaAHYHHUHI YaIl TOMOHMHIA.
Q=06(g+0v)l, =06-22007-58 =76584 H :

buprHYM OpanuK TaSTHYHUHT YHT TOMOHUJA!
Q=05(g+v)l,=05-22007 -5,75=63270 H ;

beToH Ba apMaTypaHUHT MYCTAXKAMJIMK XaPAKTEePUCTUKAIAPH
[Inutamarn xkabu Ttycunra xam B20 knaccmarm OetoH Kymnakimu3. byiinama
apmarypa cudatuga A-II kmaccmaru (R, =280 MIla) mynar CTEpKEHJAp KYJJIaWMU3.

K¥nnananr apmatypa 1uaMeTpyuHU MTalBaHJIaHUII IIApTUTa MyBO(GHUK aHUKJIaWMH3.
TYCHHHUHT KYHIAJIAHT KECUM 0QJIaHJIMTHHHA AaHUKJIAIII.
TYycuH KeCUMUHUHT OallaH[JIMTU TassHd MOMEHTH OpKajiu aHUKJaHaau. ByHUHT
yuyH & =035 ne6 kabyn KunnHuo 3-mnoBagad A, =0,289 HH TOTIAMH3.

TasHyna MoMeHT MaH(Uil OyiIraHjurd Y4YyH TaBp KECUMUHUHI TOKYACH
qY3UIyBYM 30HaAa Oymamu. Y Xoiaa KecuM KoOypraHuHT sHUHH D=20 cm Oyiaran TVrpu
OypYak/ii KeCUM KaOu uIiaam aed oxamus.

e M 67301-(100) 4100
A, -R,-b  10,289-115-20-(100)
h, =31,8+3,5 =353 cu KappaJMJIMKKa acocianu0, h =40 cu KaOyn Kuinamus. Y xoiaa

h, =40-35=365 cu, b=20 cu. Opanukaa KeCUM TaBp MIAKIUAA OYJIUO, CHKIITYBUM 30HA

o o . h's 7 o
TOKYACUHUHT Y3uaaH YTrad. TOKYaHWHT XUCOOU HM arap Tf T 017 = 0,1 6ynca,

|
bl = 51 ~ %90 _ 500 en ne0 OJMHAIH.
NxxkuH4YH ga/1aKajM TYCHHHE HOPMAJI KecuMJIap 0Oyinya xucoosam

bupunum opanukaa: M =67301 H - u;

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

= = =0,023
% R, b} -h? 115-200-365%-(100)-09

3-mioBasiaH 7 = 0,988, & =0,023 SKAHIUTHHU aHUKJIAUMU3.
Y xonma x=£&-h, =0023-365=0,85 cu <7 cm

JIEMaK, HEUTpall YK TOKYaHUHT Y3UJaH YTaIu.

67301-0,95-(100) )

A = =633 Cu
280-(100)-0,988-36 5

7



Wkkurta xapkac yuyH 4-unoBanan 4016 A—-11  apmaTypa KaOysl Kuwiamu3. YJIapHUHT
ro3acu A, =804 cu?;
VpTa opanukjapaa: M =45475 H - u;,
A = 45475-0,9&;3-(100) _0016:
115-200-36,5°-(100)-0,9
3-unoBagaH 7 = 0,997 KaHIUTHHHA aHUKJIaHMH3.
A - 45475.095-(100) _ 00 (2.
280-(100)-0,997-36,5

Wkkura kapkac yuyH 4-wnoBagan 2018 A-T1 A =509 cv’ KaOys KHjIammu3.

WNkkuta TassHyga: M, =66146 H - ;

A - 661425 -0,95-(100) 0227

20-365°-115-(100)-09

3-unoBaiaH 7 = 0,87 YKAHJIUTUHU aHUKIAHMU3.
A - 66146-095-(100) 7  -.
280-(100)-087-36 5
NKkknHYM Japaxaiud TYCHHJIAPHMHT TasHY YCTUAArM 4YY3WIyBYM apMmarypa

cudatuga my TYCUHIAp YKIapW OpacHia >KOWIAIraH TasHY YCTH TYpPJIAPUHUHT WIINYU
crepxkeHaapu xu3Mat Kuiaaau. [IlyHuHTr yuyyH ukkuTa KyHAajgaHr uimyad apmatypanua C-7

TYpiiapu KaOyJ KWiiaMu3. YJIapHUHT 103acu: A, = g =176 cm’;

5Bp—-7-200,
5Bp—7—150 '
S"pTa KaTop TassH4wiIapu yctujaa: M, =45475 H - u;

45475-0,95-(100)

TYpHuHT Mapkacu: A =177 cu?;

A = > =0157;
20-36,5°-115-(100)-09
3-unoBagaH 7 = 0,915 SKaHIUTHHHA aHUKJIAiMH3.
A = 45475-0,95-(100) _462 cn?

280-(100)-0,915-36 5
Kynpananr wumram apmatypacu Oynran wkkuta C-8 ypammu TYp TaHmaiMmus.

462 o 4Bp — 7 —250
ViapHuHr r3acu; A = —— =116 cu®; TYpHUHT Mapkach ————— A =118 cu?
P A=y P P 5Bp — 7 — 200 A

NxxkuH4yM 1apakaju TYCHHHUHI KUSI KecuMJIap Oyiin4a MycTaxKaMJIMTHHHE XHCO0J1a1l
Q=76,584 H;
KyHnananr apmatypaHuHr quaMeTpu Oyilnama apMaTypajiapra naiBaHjjiaHa OJHIL
IIapTUTra acocaH TaHjdaHamu. byimama apmarypa d=I/8 mm Oynranu yuyH, d., =5wuu

Ry =260 MIla; KapkaciapHUHT COHU MKKUTA OYJIraHiurud cababiu yJapHUHT yMyMHUH
ro3acu; A, =2-0,196 =0,392 cu’; Kympgananr apMmaTypaJapHUHT KaiaMd KOHCTPYKTUB

h 40
niapTiaap OpKald aHUKJIAHATU. S ==, 20 cu. Jlexkun 15 cm paH omIMAcCIIUTU Kepak.

yauHr yuyH 6apua TasiHY SKMHUJATH ydacTKanapaa S=15 cm 1e6 kabyi KuiaMus.



S"pTa KAucMHuZa 3ca: S :(%)h=%40=30 cv; KYHpamanr apMarypanapHu 3YpUKHUIINHU

R, - A, _ 260-0,392-(100)
s 15

CI/IKI/IJIYB‘II/I KCCUM TOKYACUHUHI TaAbCUPH:

_075-(3h'f)-h'f 075-3.7-7

aHUKJIaMu3: q,, = =680 H/cwm,

4 ~015<05;
b-h, 20365
Qomin = 5, (140 )Ry -7 by =06-115-09-09-20-36,5-(100) = 40780 H ;
q,, =680 H /on s Somn _ 40780 _ g 1y
2h, 2-365

apT KAHOATIAHTUPUILIH.
s _" Ryt 7oz 015 _15-09:09-20-365°-(100)
i Qe 76584
MycTaxkaMINKHU XUCOOaIl yuyH KyWHIar mapaMeTpiapHy aHUKIaiMu3:
M, =@, (1+@; )Ry 7y, -b-hy =2-115-0,9-09-20-36 5% - (100 ) = 4963964 H - Car;

q1:g+§:8,327+@:15,17 kH /[ m=1517 H/cm<056q,, =056-680=2380 H/cwm

=42 cu>S =15 cm

oynrannuru cababnu * C macodanu Kyitugaru ¢popmysia OunaH XucooiaimMus:

C:\/Mb :\/4963964 =1809 cm > 3,33h, =3.33-36,5=122 cm;

q, 1517
C =122 cm neb kabyn kunamus. Y Xomaa:
M, 4963964
= = =40840 H > - =40780 H
Qb C 122 Qbmln

Arappa ymly mapt Oaxapuiamaca KYHJIalaHT apmaTypajap COHHUHU EKH
JTMaMETPUHM IITYHUHTJICK OCTOH KJIACCUHU OIITUPHII XaM MYMKHH.
Kust KeCHMHUHT YCTKY KUCMUIATW KYHJAJIAHT KyY:
Q=Q,. —9,C=76584-1517-122 =58076 H,

Xucoouil K KECUM MPOSKIMSCUHUHT Y3YHIIUTH

c, = |V =\/4963964 —85 cu>2-h, =2-365=73 cu;
' 680

Co =73 cm kKabyn kunamus. Qg, =d,, -C, =680-73=49640 H
Mycraxkamnuk maptu: Q, +Q,, = 40840 +49640 = 90840 H > 58076 H tapMuHIangu.

CukutyBYM KHsl YT OVinYa TeKITUPHILL
_Ay_ 0392 00, B 210000
b-s 20-15 E 27000

Pu, =1+5a- 1=1+5-63-00013=104] ¢, =1-001-R, =1-001-0,9-115=09;
Q=76584 H <03-¢,, ¢, -R,-b-h=03-104-09-115-09-20-36,5-(100) = 212158 H

6.3,

apT KaHOATJIAHTUPUIIIN.

Mb
q1+qsw

* q, >0564q,, oynca, C= 0eb onunaou
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4. boul TYCHH XUCOOH
Boir TycuHHMHT XucoOMI cXemacu yd4 OpalMKJIW, UKKWHYM Japakald TYCHH
OpKaJIM OKJIaMajapHU TYIUIaHTaH pokjdama cudartuga KaOyn KuilaJuraH Y3iayKCcu3
TYcHHIaH HoopaT 6YIu6, YHIHT F0K Maiinonu |, x1;/3=6x2=12 x* ra TeHr.
bomr TycuHHWHT KyHOanaHT KecuM Yiauamiapu 60%25 cu (MKKMHYM Japakaiu
TYCUHHUHT XMCOOHUTra KapajCHuH).

Oxnamanapum xucodsam
Jlonmuii roksmamanap:

G=G, +G, +Gy, =(1440+1925)-6-2+2035-6 +0,53-0,3-25000 - 1,1 = 56962 H =56 96 xH
Oy epna:
G, -IUIMTA Ba ITOJHUHT OFUpaury, H;
G,, "MKKUHYH Japa’kajiyd TYCUHHUHT OFUPJIUTHUIAH XOCHJI OYiraH TasHu peakuusicu, H;
G,, -0o11 TYCHHHUHT 2M Macodanary (MKKUHYH Japaskaid TYCUHIAp OpacHaaru
Macoda) orupiuru, H;
BakrrnHyanuk roxkimama:
v=7200-6-2=86400 H =864 «xH;

Tycun kecuMJIapuaary 3ypUKUILIAPHA AHUKJIALI
Deysuu 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

[y opanukna 2-cxema 6yiinua

M, . =(0244-56,96-0044-864)-6 =606 xH -m
Nkxuaum opanukiaa x=1,33 | macodana Ba 2-FOKJIaHUII cXeMacH Oyiinya

M, .. =(0067-5696+0,2-864)-6 =1266 xkH -m
[y opanukna 1-roknaHum cxemacu Oyitnua

M,,. =(0067-5696—0133-864)-6 =—46 xH-u
WxkuH4M TasHY yetuaa X = | 6ynranna Ba 3-rokiIaHuIn cxemacu Oyitnya

My rax =(—0,267-56,96 —0,311-86,4)-6 =—-2525 kH - m

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

[y TassHya 4-10KJIaHUII CXeMacH Oyinda
M, .., =(-0,267-5696 +044-864)-6 =-136,8 xH -

Kynoanane xyunap:
1-roxmanui cxemacu Oyiinua
Qamax =0,733-56,96 +0,866 -86 4 =116 6 xH

Q, =-1,267-5696 —133-86 4 = 187 1 kH
Q, =5696 kH

2-IOKJIaHUII cXeMacu Oyitnua:
Q,=0,33-56,96-0,133-86,4 =303 kH

Q,, =—1267-56,96 -0,133-86 4 =837 xH
Q,, =56,96 +864=1434 kH
Oy epaa: Q,,-TasTHYHUHT Yall TOMOHUJA; Q,,-TaSTHYHUHT YHT TOMOHH/A;
11



3-IOKJIaHMIII CXeMacH Oyinya:
Q,=0733-56,96 +0,689-86 4 =101,3 xH

Q,, =-1267-56,96 —-1311-86 4 =-1854 xH
Q,, =1-5696+122-864 =1624 xH

bom TYycuHHM XucoOmamiga TUTAaCTUK  AeGopManusIIapHUHT  PUBOKIIAHHIIN
HaTIKACHIA BYXYyAra KeJlaJlJuraH MOMEHTJAPHUHI KailTa TaKCUMJIAHUIIMHHU XUCOOra
onamu3. TeHrjamTUpUIraH MOMEHT dmopacu cudaruga 1 Ba 2 rokjgamanap cxemacH
Oyiiya KypuwJraH MOMEHT JIIopajlapuHu KaOyn Kuiiamu3. Yoy smropanapaa 1 Ba 2
OpATUKAa MaKCUMaJl MOMEHTIIAP Mimax Ba Momax XOCHIT OVIaau.

TassHunaru xpcoOuii MOMEHT €0 YCTyH 4YeTHJard MOMEHTHH KaOyJa KUJIaMu3.
(YCTYHHUHT KYHIAIaHT KeCuM 3HU D,=40 cM) Ba yHHM Kyluaarnya aHMKJIaiMu3.

b, 56,96 -0 4

Mj =M, =Mo-Q2 =-1602+ = 1488 kH - m

Tycunnu 3-roknaHumn cxemacw Oyiuda XucoONMaHTaHga yCTyH dertujgaru B
TasHY/1ard XUCcOOUH MOMEHT:

i = 2525 M08 _ e

MoMeHTIapHY TEHMIAIITHPUIIA TassHY YETUJArd MOMEHTIAPHUHI KaMalWIIW:

(2238-1488)
[ 2238

kymaup. LyHUHT y9yH YCTYyH YeTHAArd TasHY MOMEHTH M, =-2238 xH-m uu 30% ra

}-100 =335 % mum tamkwi Kuwiagu. by sca taBcus xkwimHraH 30 % maH

KamManTupuO, spbHu M, =-07-2238=-1567 xH-m HH TasHY MOMEHTU cudaTuaa Kadyn

kuiiamu3. Opanuk MoMeHTr 3ca M., =2332 kH-m M, =1266 xH - m.

TycunHM HOpMAaJ Kecumuiap Oyitu4ya xucoou
bomr Tycunra O¥yinama apmatypa cudaruna A-ll (R, =280 MIla) KyHIanaHr

apmarypa cudaruga A-l (R, =175 Mlla) Knaccharu myjatiapHu KaOyn kuiamui. bor

TYCUHIa XaM UKKUHYM Japaxanu Tycunaaru kabu B20 kimaccaaru 0eToH KYJUTaHUIaaH.
TassHy MmomeHTH M, =-1567 xH-m OpKaiu OOII TYCUHHMHT KYHJAJaHT KECUMU

ya4aMJIapUuHU TEKIIMpaMHu3. DYHMHI y4yH WKKMHYM Japaxkajid TycuHaaruaek & =0,35
r, =18 ne6 Kadyy KujaaMus.

h, >18 =432 cu;

M-7a _yq. 095-1567-10°
" \115-(100)-09-25

by muknop aBBanru KaOyn kunmuran hy =60-6 =54 cupan xkam OyiaraHu y4yH

Ry - 702 D B

mapTHU KaHoathnaHtupaau. Opalukaard apMarypajapHd TaBp KECUMJIApU YIyH
Kyutanunagurad  Gopmynanapaan  Qoiinananu6 xucobnaiimus. TasHwiapgaruHu 53ca
TYFpU TYpTOYpUaKIH Kecumiiap kKabu xucoOaaHaau. 1 Ba ¢ kabu mapameTpiiap 3-ujioBajan
KaOyJ1 KWJIMHA]IH.

Yetku opanukiapaa M; =233,2 kH - m TaBp KECUMH TOKYACUHUHT SHU:

600
b; :(?)-2+30 =230 cm; h,=60-45=555 cu apmarypa HKKA KaTop KyHHIaIu.

3HI[I/I CUKWJIYBYU 30HA UCTapaCrHA aHHKHaﬁMH3:
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M -7, < ¥ - Ry -bi -hi(hy —05-hi);
23320000-0,95<0,9-11,5-(100)-230-7 -(55,5-0,5-7)
22154000 H -cm < 86630200 H -cm
HlapT KaHOATJIAaHTUPHUIIOU, AE€MaK CHKHWIIYBYH 30HAHUHI' 4Yfrapacu TaBp

KECHUMUHUHT ToK4YacuiaaH yraau. LIIyHHHT ydyH KeCUMHU TYFpU TYpTOypuak KecuM KaOu

XUCOOIanMus3.
23320000-0,95

M = 530.5557 .115.(100).09
3-unoBagan 7=0985, £=003 HHU TONMAMU3 Ba YY3WIYBYM apMaTypaHUHT KYHIaJIaHT
KECUMH F03aCHHH XHCOOIaliMM3:

003,

A - 23320000-0,95 _ 1447 cu?
280-(100)-0,985-555
4-unosanan 4022 A-ll yaunr ro3acu A;=15,20 cv?® uu Tanmaiivis (K-3).
Vpra xatop opamikna: M=126,6 kH.u;
B 12660000 -0,95 B
o= 230-5552-115-(100)-09
3-unoBagaH 7 = 0,992 SKaHJIUTUHH aHUKJIaHMH3.
A = 12660000 - 0,95 _781 cu?:
280-(100)-0,992-555
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? .

TycuHHMHT IOKOpH KHCMUmaru apmarypanu M, . =46 xkH-m oyiinua

aHUKJIalMM3.
B 4600000 -0,95 3
= 25.555%-115-(100)-09
3-unoBagaH 77 = 0,972 >KaHJIMTUHHA aHUKJIAHMM3.
A = 4600000-0,95 289 cn?
280-(100)-0,972-555
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 makiuja yrdamiapu

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

M = 25 547 115.(100).09
3-unoBagan 7 = 0,89 3KaHJIUTHHU aHUKJIAUMU3.

A = 15670000-0,95 ~1106 o
280-(100)-0,89-54
4-unosagan 20018 A-ll Ba 2020 A-1l yaunr 103acu A;=5,09+6,28=11,37 e’ (K-6 Ba K-7

KapKacjap Y4yH)

0,055

Bom TYcHHHMHT Kusi KecuMJIap Oyiin4a MyCTaXKaMJIMTHHUA XUCOO a1
A Tasnunaru kyaaananr kyd Q, =116 6 xH
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XucoOuii Kusi KECUMMHHUHT Oyitmama Vykka mnpoekiuscu C HU  aHUKIANMU3.
CHKWITYBYM KECHUM TOKYACHHUHT TabCHUPHUHU KyWuaaru Kod(pQuimeHT OWIaH XucooOra
0JIaMU3.

075-(3h{)-hi 075.3.7-7
4 b-h, 25.555
@, =0 O6ynranma, M,H1 KUIMaTUHU XHCOOTAMU3.
M, =0, (1+¢; )R, 7, 0-hf =2-(1+0079)-0,9-(100)-09-25-555% = 13466270 H -cm
Q _. M 13466270 o
=Q,, =— Oymragma, c=—2>= =231 cu>=2-h,=2-555=111 cu Gynranu
Qo =Qun =7 OFaranza,  c=oe~ =00y o 0 Y

yayd C=111 cm xabyn kumamus.

=0079<05;

VY xonpa:
M, 13466270
R LT
Q, = Q spHu 121,32 kH > 116,6 kH Oynranu yuyH A TassHUIArd KYHAAJIAHT CTEpKEHIIAp
KOHCTPYKTHUB Tajla0yiapra acocaH KyHuiau.
Kyunananr apmatypa d=22 mm Oynranu yuyH Og=8 mm nm A-l1 xmaccaaru

=121318 H =12132 xH

apmatypa Taniaimu3. KoHCTpykTHB maptiapra kypa S < g =% =20 cw Ba S<50 Cm.

Myauar yayn S=20 cm ne6 kaOyn xuiamu3. KoHcTpykTuB Tamabmapra OWHOAH
h

tycurnapaa h>450 mm 6ynranga KyHIadaHr apMmarypaiap 3 >S5 <500 mm Kamam OuiaH

TasTHYJaH SHT SKUH TYTUIAHTaH Ky4dra KyWnJIaIn.
busHuHT MuconMMM3Aa TYIJIAHTAH Kydjaap HUcOaTaH KYNMpOK (SbHU Xap HKKU
MeTpaa) OYAraHu ydyH KapKacHUHT OyTyH y3yHiuru Oyiinad y3rapmac xagam S=20 cu
ne6 kaOyn xwiamus. [laiiBannnaHran Typiapja TassHY MOMEHTHMHU KaOyJl KWJIUII y4yH
xyau myHaai dg,=8 mm mu apmatypanu S=20 cm Kanam OujiaH ypHATaMU3.
B tasnu yuyn kyHpamanr kyd Q. =1854 x/H. B TagHuma TOKYa UY3WIYBYM 30HAJA
YKOMJAIITaH, IIyHUHT Y4yH ¢, =0 Ba ¢, =0. Y xonza:
M, =2R,, - %,, -b-hi =2.0,9-(100)-0,9-30-54° =141-10°H - cm
_141.10°
0,5-172400
K¥ynnananr apmatypaiiap KaOyJ KWJIaJurad KyHaaJIaHT Kyu:
Q,, =Q-0Q, =1854-12132 =6408 xH
Q,, 64080

Qy =—+=——=593 H/cu
C 108

Huametrpu 8 mm 6ynran A-l kmaccoaru KyHaanaHr apMarypa Tannanmums: A, =0,503 cu

=163 cm > 2-hy =108 cu; C=108 cm kabyn KuIamus.

2

Kapkaciap coHu TYpTTa, myHuHr yayH: A, =4-A =4-0,503 =2012 cv?®;

o R . . .
Kynpananr crepxxennap Kagamu: S = SV(; a = 175 (lggg? 2012 =593 cu > g =20 cm;
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[ynunr yuyn S=20 cm tanmaitmu3. Kusi napsnap opaiuKaard CHKWIYBUM KECUMHH

tekmupamus. KyHpgamanr apmatypamam  KO3QQUIHEHTU:  p, = bAS—Vé = % =0004;
Kyitnaaru ko3 puirientnapau XxucoomanMus:
4
_5= 21 104 _875
E, 24-10

¢, =1+5a -, =1+5-875-0004 = 1,176
¢, =1-B-R,-7, =1-001-115-09 = 0,896
Q=185400 H <039, ¢, ‘R, -7, -b-h, =0,3-1,176-0,896 -115-(100)-0,9- 2554 = 441701 H

mapT KaHOATJIAaHTUPUIIIH.

5. TasiHY KapKaCJIAPHUHT Y3UJIMII KOAIAPH.
MoMeHT smropacura acocaH apmaTypallapHUHT Xuco0 OYViinya HOKEepaK KHCMIapu
y3u0 TanuiaHaau. ByHUHT yayH KyW#uaard mapt OakKapuIiiig Kepak:
W > Q +5d > 20d,
2qSW
B TasHuma momeHT OVitmua TaHmaHran apmarypanap: 2018 A-1l Ba 2020 A-ll
A=5,09+6,28=11,37 cu’;

MowMmeHT »smiopacWra acocaH TasHY yCTH apMaTypacHHHU OPAWKIArH Y3WJIHII
)ovuHU TomamMu3. OpaTuKHUHT WKKUTa ydacTkacuma 2 taman 2018 A-1l, A;=5,09 e’
Ukkurta 2018 A-1l apmaTtypanu y3wiraijad KeMUH CUKUIYBUYM 30HAHUHT OaJIaH]IJIUTH:

‘= R,-A,  280-509

Vo Ry-b 09:115-25
konran 2020 A-11 A=6,28 cy® apMaTypaiti KECUMHHHT KabyiT KHIaIATaH MOMCHTH:
M=R A -(h,—05)=280-(100)-6,28-(54—-0,5-551)=9010921 H -cn»=9011 xH - m
Tasnu ycruparu konran 2020 A-ll apmarypanu y3umijga OUpUHYM OpPAJTMKHUHT FOKOPHU
kuemuga 2012 A-11 Ac=2,26 cv® apmatypa KOJIaH, BaXolIaHKH Oy apMarypa xam MaHbuii
MOMEHTHH KaOyJ KUJIUIIA MyMKUH:

M =280-(100)-2,26 -(555—-0,5-551)=3337766 H-cn=3338 xH-m

bupunun kapkac (K-6) HUHT y3UITUIIMHY aHUKIAHMU3:
Q 7, , gy _ 185400-095
20, 2-593
Kouctpyktup Tanabnapra ouHoan: W >20d =20-2=40 cu; W =218 cu Oynaranu yuyH

=551 cu:

+5-2=1585 cu

W, =

K-6 Ba K-7 xapkacnapna S = /00 mm KaOyn kujmaMu3. Y XoJija:

a,, :%:175.(100)- 2'2'503 =1760 H / cu
Tasauna ssHa nkkuta K-3 BaK-6, K-7 kapkac 6op.
K-3 ma: S=20 cum;
q,. :% ~175-(100)- 22°% _ 880 1 /e

K-6 ma K-7 ma: q =1760 H/cm; Xammacu Oynm0: ¢ =1760+880 =2640H /cu; K-6
KapKac y4yH:
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_185400-0,95
' 2.2640
W, =43 cm kabyn KujiaMus3.

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

B rasuynan yangarn ukkuauy K-7 KapKaCHUHT y3WIMINK: (_ =880 +880=1760 H / cum;
185400-0,95
27 21760
W, =59 cu KaOyJ1 KUJIaMu3.

+5-18=59 c»>20d =20-18=36 cm

K-7 xapkacHUHT B TassHY7aH YHT TOMOHIard Y3UJIUIIN:

| 162400-095 5 48 _ 38 ¢yy>20d =20-18 =36 o
22640

W, =38 em  kabyn kumamus.
B rasnunan yHr ToMoH#aru nkkuHIM K-6 KapkacHUHT y3uiun MacopacH:

~ 162400-0,95
‘ 2.1760
W, =54 cm kaOyn KutaMus.

+5.2=54 cm>20d =20-2=40 cm

A TasHYHMHT 4Yanm TOMOHuAaru opanukgaru K-4 xapkacHu y3umn sxkoimma ukkuta K-3
Kapkac 00p:
K-3 ma: S =20 cum, (g =880 H/cwm);
_116600-0,95
° 21320
W, =53 cm kabyn kuiamus.

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

K-4 kapkacHU OpaJIMKHUHT YHT TOMOHHUJA Y3WIHIN >KOMUHU aHuKIaiimu3. Opanukna
ukkuta K-3 Ba 6urra K-7 xapkac 6op:
~187100-0,95
° 2.2640
W, =45 om kabyn KumaMus.

+5-22=45 cu>20d =20-2,2=44 cu

OHIYM WKKUHYM Japakald TYCHMH OWUPHUKKAaH >KOWIapjard apMaTtypa TYpJapyuHH KECUM
F03aCUHU TonamMu3. UKKMHYM Japa)kaid TYCUHHUHT TasiHY PeaKUsIapy
P =56,96 +86 4 =143,36 xH

Beprtukain A-l knaccnaru cTep>KeHIapHUHT KYHIATaHT KECUM H03aCH:
A - P _143360:005 oo
R.  225.(100)

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

soHana 10010 A-1 A=7,85 cv® apmarypa xoitnamrupuiarad. TYpTTazaH cTepiKeHra ara
oynran C-9 Mapkaiu UKKUTa TYp TaHIAUMU3.
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5-pacm. bomr TycuHHM apmartypanani
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butTa seMeHT yuyH apMarypaiap KaigHoMacH

ITozumus DIeMeHT Kapkac | Apwmarypa Apmarypa | Ysynmury, |Conw, | 1M y3yHnuru YMymuid
pakamu HOMH €ku TVp | ImameTpu KJIacCH MM JIOHA | OTHUPJIMIH, KI' | OTHUPJIWTH, KT
1 C-1 5 Bp-I 2000 40 0,144 11,52
2 C-1 4 Bp-l 6000 8 0,092 4,42
3 Tlmara c2 3 Bp-I 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 4 1,578 37,24
6 K-1 10 A-ll 5900 2 0,617 7,28
7 K-1 5 Bp-I 350 64 0,092 2,06
8 K-2 18 A-ll 5800 1,998 23,18
9 HxxuHun K-2 10 A-ll 5800 0,617 7,16
10 Jlapakalii K-2 5 Bp-l 350 60 0,092 1,93
11 TYCHH c7 5 Bp-I 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 1,578 14,83
20 K-4 12 A-ll 4700 0,888 8,35
21 K-4 8 A-l 570 24 0,395 5,41
22 K-5 14 A-ll 5700 1,208 13,77
23 K-5 12 A-ll 5700 0,888 10,12
24 K-5 8 A-l 570 58 0,395 13,06
25 K-6 20 A-ll 4170 2,466 20,57
bom
26 T§/CHH K-6 12 A-ll 4170 0,888 7,41
27 K-6 8 A-l 570 84 0,395 18,91
28 K-7 18 A-ll 4040 1,998 16,14
29 K-7 12 A-ll 4040 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
butrta snemenT y4yH mynar cappu
ApMaTypalii MaxcyJioTiap
JIeMeHT 35‘/pI/IKTI/Ip]/IJ'IMaFaH apMatypa Kjiaccu YMyMHﬁ
HOMH Bp-l Al Al OTUPJIUTH, KT
3 4 5 Kamu 8 10 Kamu 10 12 14 16 18 20 22 Kamu

Tlnura 4,99 442 | 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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