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1. OBIIASA YACTbD.
[IpoekTHast JOKyMEHTalUMsi Ha METaUNIMYEeCKUe KOHCTPYKIMH Kapkaca oObekTa <OKuioit
MHOTOKBAPTUPHBIHN JIOM CO BCTPOCHHBIMU JOIIKOJIBHBIMH YUPEXKIECHUAMU (IE€TCKUN Cal)».
Pacyer MeramMyecKkuX KOHCTPYKLIMH BBIIOJHEH B COOTBETCTBUM C TpeOOBaHUSAMU
JENCTBYIOIMX HOPMATUBHBIX JOKYMEHTOB PD, B TOM yuce:
- Ne 384-03 «TexHuyeckuii periiaMeHT 0 0€30MacHOCTH 3AaHUI U COOPYKEHUIN;
- CII 20.13330.2011 «Harpy3ku u Bo3aeicTBus. AkTyanusupoBanHas penakiuus CHull
2.01.07-85%y;
- CII16.13330.2017 «CranpHble KOHCTpYKIMHU. AKkTyanu3upoBaHHas penakuus CHull II-
23-81%y;
- CII 53-102-2004 «O06mue mpaBuia MPpOSKTUPOBAHUS CTATBLHBIX KOHCTPYKIIAIY;
- CII28.13330.2017  «3ammTa  CTPOUTEJIBHBIX  KOHCTPYKUHUM  OT  KOPPO3HUHU.
AxrtyanusupoBanHas penakuus CHull 2.03.11-85»;
- CTO APCC 11251254.001-018-3 «PykoBOJACTBO IO MPOEKTUPOBAHUIO CTAJIbHBIX
KOHCTPYKUUNA MHOTO3TAXHBIX 3TaHUI»
- CII 131.13330.2012 «CrpoutenbHasi KIUMATONOTUSA. AKTYaJu3UpPOBAHHAS pPEIaKIus
CHullI 23-01-99%*y;
- TOCT P 54257-2010 «HaneXHOCTh CTPOMTENBHBIX KOHCTPYKUMH M OCHOBaHHI.
OcHOBHbBIE TIOJIOKEHUS U TPEOOBAHUS».
- TOCT 23118-2012 «KoHCTpyKIIMH CTallbHBIE CTpOUTENbHbIE. OOIIMe TEeXHUYECKHEe
YCIIOBUSY;
- TOCT 27772-2015 «IIpokar nns CTPOUTENBHBIX CTAJbHBIX KOHCTpyKIui. OOmue
TEXHUYECKUE YCIOBUY;
Cratuueckuil pacdeT Kapkaca BBIOJIHEH B 00beMe, C MPUMEHEHHEM JIMIEH3MOHHOTO
IIPOrPaMMHOTO KOMILIEKCA Il aBTOMAaTU3MPOBAHHOIO NPOEKTUPOBAHUSA M pacueTa CTPOUTEIbHBIX

koHcTpykiui «JIupa-CAIIP» u «JIMPA codt»

NCXOJHBIE JTAHHBIE

%
@
S Pacyer MeTamsIOKOHCTPYKIMI BBIITOJIHEH JJIs CIIEYIOIINX YCIOBHM:
=
3 KinumaTtnueckue ycnoBusi:
[Tnomanka crpoutenscTBa - . MOckBa;
o HopmatuBHoe 3Hauenue BerpoBoro aasineHus 0,23 klla qs I paitona mo CII 20.13330.2016
©
| [mit14
= 2 . -
2 Bec cHeroBoro nokposa Ha 1M~ ropuszoHTanbHON nosepxHocTH 3emin 1,8 klla nus 1T paiiona
no CIT120.13330.2016 11.10.2;
=
g
c
2 Nucr
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CelicMUYHOCTH TUIOIMIAIKU MeHee 6 OaioB coriacuo mpui. CIT 14.13330.2011, kapte obmiero
ceficmuueckoro parionuposanusi OCP-97-B (¢ 10%-Hoil BEpOATHOCTHIO BO3MOXKHOTO MPEBBIILICHUS B
TeueHne S50 €T 3HaYEHWH CEMCMHYECKOW WHTEHCHBHOCTH, YKa3aHHBIX Ha Kapte). Paiion
CTPOMUTENLCTBA HE OTHOCUTCS K CEHCMUYECKH OMaCHbBIM.

OO0BeMHO — TUTAHHPOBOYHBIC PEIICHUS 3/IaHUN M COOPYKCHUU TPHHSITHI B COOTBETCTBUU C
TpeOOBaHUSMU HOPMATHBHBIX JIOKYMEHTOB, JICHCTBYIOIINX HA ATy BBHITIOJHEHUS TPOEKTA.

3nanue J)Kuiioro MHOrOKBapTUPHOTO JIOMa ¢ BCTPOEGHHBIM JIOIIKOJIBHBIM YUPEKICHUEM (JETCKUI
caJ) OTHOCHUTCS K HOpPMaJIbHOMY YpoBHIO oTBeTcTBeHHOCTH mo ['OCT 27751-2014. KoHCcTpyKIuu
paccuMTaHbl C YYE€TOM HOPMAJIbHOTO YPOBHSI OTBETCTBEHHOCTH MPOEKTHPYEMOTO 3JaHUSA.

KoadduureHT Hage:KHOCTH 10 OTBETCTBEHHOCTH Yn=1,0.

2. KOHCTPYKTUBHBIE PEHIEHUSA

2.1. 3panme JKumoro MHOTOKBAPTUPHOTO JOMa CO BCTPOSHHBIMHU  JOIIKOJBbHBIMHU
YUPEXKIECHUSMU (JIETCKU Ca/) - MHOTOATaXKHOE, COCTOAIIEE U3 3 CEKUUN Pa3IMYHON BBICOTHI:
e 1 cexkums umeer 12 staxeil - npsMoyrojbHas B IUIaHe, orpaHudyeHa ocamu A-171-8, ¢
obmumu pazmepamu B mane 11,4 x 21,7 (B ocsix);
e 2 cekuus umeer 15 staxeil - mpsMoOyroibHas B IjiaHe, orpanudena ocsimu [-C/2-9, ¢
obmmu pazmepami B miane 35,7 x 21,9M (B ocsix);
e 3 ceknus umeer 10 ataxeil - mpsMoyroyibHas B mjaHe, orpanudena ocsamu JI-T/9-14, ¢
obmmu pazmepami B miane 30,6 x 19,2m (B ocsix);
2.2. 3a ycnoayto otMeTKy 0,000 mpuHSAT ypoBeHb YnCcTOTO Toyia 1 aTaka. BeicoTa sTaxa paBHa
3,5Mm.
2.3. Kapkac 31aHus - paMHBIH.
KomonHus! kapkaca BBITIOJIHEHBI B BUE TPOKATHOTO JIBYTaBpa MEPEMEHHOTO CEUEHHUS 1O BBICOTE

3nanus. [Ipoexktom mpemycmorpeno Tpu Tunopasmepa kojoHH: [35K4, I135K2, 130K2. Cmena cedyeHus

B3am. nHB. Ne

Moan. v parta

MHB. Ne noan.

KOJOHH mpenycMoTpeHa Ha otMm. + 11,500, ma otm. +22,000 (cm. muct 4 ['paduueckoit uvactm).
Kononnsl umerot 3-x 3TtaxHyro pa3pe3ky. MOHTaXHbI€ CTBIKM KOJIOHH BBINOJHEHBI Ha BbicoTe 1000
MM OT YypOBHS YHCTOTO TIOJIa TEPEKPBHITHS g yAoOcTBa MOHTaxka. KOJOHHBI Kapkaca >KEeCTKO
3amemsieHbl B GyaaamenTsl. Lllar kononn Bapsupyetcs ot 3,0 M 10 7,2 M.

banku nmepekphITHs BHIMOIHEHBI U3 CBAPHBIX ABYTABPOB C BOJIHHUCTON cTeHkou mpoduis 35BC
C BO3MOXXHOCTBIO BBITIOJIHEHUSI OTBEPCTUN B CTEHKE OANKH JUIS YCTPOWCTBA WHXKEHEPHBIX ceTed B
TONIE TEPEKPHITHS. [Ipr 3TOM MPOEKTOM MPEIYCMOTPEHO BBHITIOJHEHHE OOpaMJICHUNH OTBEPCTHI
JTUCTOM, TOJIIIMHA KOTOPOTO JIOJDKHA OBITh paBHA TOJIIMHE CTCHKHU Oamku. balku MepekphITHs HMEIOT
KECTKOE ONMHMpaHUE HAa KOJOHHBL. B MecTax mpHUMBIKaHUs KapKaca K JICTHUYHO-TH(PTOBOMY Y3Iy

(JIJIY), mpenycMOTpEHO JKECTKOE OIMpPaHue CTANbHBIX 0alo0K Ha jkesne300eToHHble cTeHbl JITY.

et

PRO K W 001135

Mam. |Kon.yy.] Nuct |Ne pok.| TMMoan. DaTa




B nenom kapkac 34aHMsI IPEACTABISET COBOKYITHOCTD SIYEEK, COCTOALIUX M3 4-X KOJIOHH U 4
pureneil, )KeCTKO OMUPAIOIINXCSI HAa KOJIOHHBI BO BCEX HANpaBJICHUSX, IPH ITOM JIBa COHANPAaBIECHHBIX
pUrens SYSUKH SIBISIFOTCS] HECYILIMMU, Ha KOTOPBIE OMUPAETCS KeJle300eTOHHAs TUIUTA EPEKPITHS.

Onwupanue xene300€TOHHONH MOHOJUTHOM IUIMTHI MEPEKPBITUS BBIOIHICTCS Ha HUKHUHN T0SIC
cTajbHBIX Oanok. [IpoekToM MpeaycCMOTPEHO BBINOJHEHHE MOHOJIMTHOW IJIMTHI C HCIIOJIb30BAaHHEM
MHBEHTapHOU omnanyOkoi. [TpuHAT onTUMalbHBII KO3(PQPUIMEHT apMUPOBAHUS MOHOJUTHOM IUIMTHI
0,5 %. KoHCTpyKTHBHO Ha3HAaueHa paboyas IPoI0IbHAs apMaTypa kiaacca A400 @ 10 mm.

2.4 HapyxHoe CTEHOBOE OTrpaXJI€HHE - HAaBECHOW BEHTWJIHMpYeMbIH acan, OCHOBa
KOTOpOTO-KapKacHO-o0muBHBIC cTeHBI Ha ocHOBe JICTK.

2.5 BuyTtpeHHue CTEHBl MPEAYCMOTPEHBl M3  MAa30rpeOHHEBBIX  IUIMT:  TOJIIMHA
MEXKKOPUAOPHBIX cTeH 200 MM; ToNIIMHA MEKKBapTUPHBIX cTeH 100 MMm.

2.6  JKéctkocTb M TreoMeTpUuYecKas HEHU3MEHSEMOCTh Kapkaca o0ecneuyuBaeTcs B
MOTIEPEYHOM U B TIPOJIOJILHOM HAIIPABICHUU- KECTKUM 3allleMJICHHEM KOJIOHH B (yHIAaMEHTax, a TaK
e TMOCPEICTBOM BBITIOJIHEHUS KECTKUX yJIOB COMPSIKEHUS OAIOK M KOJIOHH.

JIOTIOJIHUTENBHO YCTOMYMBOCTh M T€OMETPHYECKass HEM3MEHSIEMOCTh Kapkaca oOecreuynBaeTcs
AKECTKUM JIUCKOM HOKPBITHS, 00pa30BaHHBIM MOHOJUTHBIM KeJ1€300€TOHHBIM NEPEKPHITHEM.

2.7. llpennaraemble BapuaHThl IJIAHUPOBKU Ha | 3Ta)ke M HA TUIIOBOM ATa)K€ MPEJICTABJICHbI B
[Tpunoxxenuu A paznena rpadUuecKoil YaCTH MPOEKTa.

Ha 1 »Taxxe o00beKkTa MNPOEKTOM TMPEIyCMOTPEHO BCTPOEHHOE IOMEIIeHHe. BcTpoeHHbIE
MMOMENICHUsI — JOUIKOJIBHOE YyupekJeHue (nerckuii cam) Ha 80 4UeIoBEK pacroyiaraeTcs Ha MEPBOM
STake 3JaHMsl U B IMPUCTPOCHHOM YacTH. J[OIIKOJBbHOE Yy4YpeKIEHHE BKIIIOYaeT B Ce€Osl TpyMIIbl
MOMEIEHUN pa3IUYHbIX MO (YHKIMOHAJILHOMY HAa3HAUEHUIO, HEOOXOAMMBIX MJI COJEpXKaHUS U
oOyueHus JeTeil:

- TpymIoBas siueiika (pasaeBaibHas, UTPOBas, CllalbHA, Oyder, canysen);

* 3aJIbHBIE TIOMEIIEHUS (CIOPTUBHBIN 3aJl, THBEHTapHas!);

- OacceiiH, MOMEIICHUs TpEeHepa ¢ CaHy3JIOM, JTYIIEBbIC;

ol
< * MAIIEOIIOK;
I
s ~
< * METMITMHCKHUHA OJIOK;
&

* CIIy’K€OHO-OBITOBBIE TTOMEIICHHUS.

OTH rpynIbsl TOMEIICHUH pa3elieHbl (YHKITMOHATBHO U 10 BO3PACTHBIM T'PYIIaM B OT/ICIbHBIC
e orcekn. KaxkIplif U3 TakuX OTCEKOB MMeeT 000COOIEHHBIC BBIXOJBI U OTBEYAET MPOTHUBOIMOKAPHBIM
=
=
E TpeOOBaHUSM.
5
|
c
=
o
C
2 Nviet
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B3am. nHB. Ne

Moan. v parta

MHB. Ne noan.

3. HAT'PY3KH

3.1. Buasl v 3HaY€HMS HArPY30K, YUTECHHBIX MPU BBIMOJHEHUU PACYETOB KOHCTPYKIIMI KapKaca,

MPUBEJCHBI B TaOIUIE 3.

Tabmmma3.1 (Hauamno)

Harpy3ku

HaumenoBanue

HopmarusHas

2
Harpyska, Kr/m

Koadpdumuent
HAJICKHOCTH T10

Harpyske

Pacuernas

Harpyska,

2
KI/M

[Ipumeuanue

Tunosoii dTaxK

ITocTostHHAs Harpy3ka

KenezoberonHoe
nepekpeiTie =150 MM
v=2500 kr/m3

375

1.10

412.50

Termno-

3BYKOHM3OJISIIHOHHAS
nuTta Texaoduop
=220 mm, y=100 kr/m3

22

1.20

26.40

IIinenka

MapOU30IALMOHHAs
TexHOHUKOIL
p=100 xr/m2

0.15

1.20

0.18

CocTaB moja cM. puc.

3a

Crspxka u3 LCII
(memeTHO-TIeYaHbIe
wiutel TAMAK) t=24
MM, 7=1250 kr/m3

30

1.20

36.00

JlaMHHAT C ITOUIOKKOU
p=7 Kkr/m2

0.007

1.20

0.01

IIpenycmotrpeHo B
KWIbIX KOMHaTax

LlemeTHO-TIECUaHas
cTsokka t=30 MM,
v=1800 kr/m3

54

1.30

70.20

Kepamunueckas nimnTka
p=25 kr/m2

0.025

1.20

0.03

[IpenycmoTpeHo B
BaHHBIX KOMHATAaX U
MEKKBapPTHPHOM
Kopuzope

Hroro mocrosiHHast (¢
Y4ETOM JIAaMUHATA)

427.2

475.1

ITocTosiHHas Harpy3ka
B JKWJIBIX KOMHATaX

TTATKHA )

HToro nocrossaHas (¢
y4EeTOM KepaMUUYECKOM

451.2

510

B BaHHBIX KOMHATaX U
ME)KKBAPTHUPHOM
KOpUIope

Mam. [Kom.yu.| Nuct [Ne gok.

Moan.

DaTa
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Ta6muma 3.1.(mpogomKeHue)

IlocTosiHHAsE HATPY3KA OT CTEeH

MEMKBapTHprI € CTCHbI

[To3arpeGHEBbBIE TIITUTHI:

110 1.20 132.00
=100 vow, y=1100 /3 164.4x3M=493. 2K/
[rykatypka t=15 MM,
/= 1500 K03 27 1.20 32.40
Hroro 164.40

M eKKOpUAOpPHbIE CTEHBI

(rpaHMIIA C JIeCTHUYHOI KJIETKOM)

[To3arpeGHEBbBIE TIITUTHI:

t=200 mm, y=1100 xr/m3 220 1.2 264 296 4x3M=T92K1/m
[IIrykatypka t=15 mm,
v=1800 kr/m3 27 1.2 32.4
Hroro 296.4
Hapy:xHble cTeHbI
HagecHoii acan 40 1.2 48
Kapkac 1151 HaBecHOTO 70 19 84
(acama
Hroro 110 132
%I.
@
g
5
=
&
%E'_ et
PRO_K_ M 001135
Mam. |Kon.yy.] Nuct |Ne pok.| TMMoan. DaTa - - = 7




(RHBu1 anndmudooray)
Nf2¥ Teg% DXERdRTH BDMKozo|I-

(GLEMIELTTT e e T
W24 74) "DNERd2DH $DHKOZ0)-

{enxpoy)
Hj2aj5 vxehidzon guhHsoNDO|)-

{DUDHHON EUHHD)
Afex (15 vaehdeDH BOHABOMDO)-

{dugnday oeHOnwdog:say)
Afe¥ (15 DHefdzDH BDRHBOWOY-

A0 st TihdeDH BuHHB0MDO)-

|

AXe1E

NOFOLHUL BH UEAdIBH HOHHEOLOOU dUHAL_ITadIoRd "1 ¢ oUd

LA

I
IXDUE WOQOUN DY ny¢hidzon NONKELLION ANHAVRPICUDD,

et
8

PRO K W 001135

HaTta

Moan.

TNuet Ne gok.

Mam. [Kom.yu.

oN "8HM “weeg

eler n ‘ugol

‘uou aN "gH)




B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

Tabnuua 3.2.I1ocTtosiHHAs Harpy3Ka Ha MOKPHITHE

IlocTosiHHast HATPY3Ka (KpPOBeJIbHOE MOKPBITHE)

KenezoberonHoe
nepekpeiTie =150 MM
v=2500 kr/m3

375

1.1

412.5

buxposnact TIIII p=2.5
KT/M2

2.5

1.2

OKCTPY3UOHHBII
nenomnonucrepos 30-
250 =120 mm, y=30
Kr/M3

3.6

1.2

4.32

Pasyxionka us
KIMHOBUHBIX IIJIUT
Texnonukonp XPS-

KJIMH tcp=80 mm,
v=130 kr/m3

10.4

1.2

12.48

COpnas crspxka u3 AL
2 nucra; 1 nucr p=21
kr/M2 u t=20

42

1.2

50.4

[paiiumep OUTYMHBII
TexnoHnkombNe ]

VYuudgmexc BEHT OI1B
p=4.3 xr/m2

4.3

1.2

5.16

Pacnipenenenne
HarpysKu
cMm.puc. 3.2

CocraB KpoBiu
cM. puc. 36

Texuonmnact DKII

5.25

1.2

6.3

Htoro

443.1

494.2

N3am.

Kon.yu.| JNluct |Ne pok.] MMoan.

HaTta
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Ta6mmma 3.3. [Tone3nas Harpy3Ka Ha TUTIOBOM ITaXKe

Bpemennasi janrtesibHasi (1MoJie3Has) HATPY3Ka

KBaptupsi )i(I/IJ'IBIX 150 19 180 JlomomHUTEIBHO
3MaHui Y4TEM HHXK.CETH
o110 CIILHO
Kopunpsr u tecTHHITBI 300 1.2 360 JlonosuTereH
YUTEM UH¥K.CETH
Jlomxun 400 1.2 480
"
H)KCHEPHBIE CETH B 70 11 77
IIEPEKPBITH
%I.
@
5
o0
=
e
£
)
% Nuer
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

Ta6mmma 3.4. BpemenHast Harpy3ka Ha 37aHUE

KparkoBpemeHHasi Harpy3ka

Cuerosas: p=1 150 1.4 210

CueroBas: p=3.625 544 14 761.6 .
Cuerosas: p=0.2 30 14 42 Pacuer cieropoit
CHerosast: p=3.405 511 1.4 715.4 | marovseuom. . 3.5
Cuerosas: p=0.92 138 1.4 193.2

Berep Cwm. 1. 3.6

N3am.

Kon.yu.

Jncr

Ne nok.

Moan.

HaTta
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B3am. uHB. Ne

MNoan. n pata

WuB. Ne noan.

YHusepcam»

MNABAKOLWME MOJibl

CUCTEMA TH-MOJ1 NPO®

1. MokpbiTHe nona
Mognoxka

. C6opHasn craxka us LICIN
nu6o BN, KN

4. MneHkKa NaponsonsayMoHHan

TexHoHUKO/b

5. MNUTbl U3 KAMEHHO BaTb!
TEXHO®/IOP CTAHAOAPT

.Mnuta nepekpbiTus

wN

(2]

Puc. 3 a [IpuHuunuanbHbIi COCTaB 110J1a TUIIOBOT'O 3TaXa

B kauecTBe KpOBEJBHOI'O MOKPBITHS NMPHHATA CHCTEMa HEIKCIUIyaTUPYEMOM KpBIM MO0 OETOHHOMY
OCHOBaHHUIO CO COOpHOW CTSXKKOW W Pa3yKJIOHKOH W3 JKCTPY3MOHHOTO NeHomnonuctupoia. « TH-KPOBJIA

¥

1. TexHoanact 3K
2. Yuudnekc BEHT 3B

3. Mpaitvep 6UTyMHbIiA
TEXHOHVKOIb Neo

4. C6opHan ctaxka u3 AL - 2 nucra

5. PazyKrnoHKa 13 KNMHOBUAHBIX MAKUT
TEXHOHWKOJTb XPS-KIMUH

6. IKCTPY3MOHHBIT NEHONOAMCTMPON
TEXHOHWKOIb 30-250

7. Bukpoanact TN

8. XenesoberoHHoe ocHosaHWe

Puc.3 6 [IpuHnunuanbHbIi cOCTaB HOKPHITUS

N3am.

Kon.yu.

Nuer

Ne nok.

Moan.

Oata

PRO K W 001135
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3.5. OnpenesieHue CHEroBOii HArpy3KH.

Cornacno 1. 10.3 CIT 20.13330.2016 paccMatpuBaeM ClI€IyIOIINE CXEMbI CHETOBBIX HAarpy30K:

e PaBHomepHO pacnpeneneHHass Harpyska coriacHo cxeme b.l «3maHue ¢ OJIHOCKAaTHBIMU U
JIBYCKaTHBIMU TOKPBITHUAMI» Tpuil. b;

e HepaBHOMEpHO pacnpezneneHHas Harpys3ka coriacHo cxeMme b.8 «3panus ¢ nepemnanom
BBICOTBI» TpuJ. b;

e Cormacio 1. 10.1 ; HOpMaTUBHOE 3HAYEHHE CHETOBOW HArpy3kd Ha TOPHU30HTAJIbHYIO
2

MPOEKIMIO TOKPBITUSA OIMpefeNiieM B 3aBUCUMOCTH OT Beca CHEroBOro MOKpoBa Ha 1 M
TOPU30HTAIILHON [TOBEPXHOCTHU 3€MJIM:
S0 =C, -G, ,Lng

r7e C, — KO3(pGUIUEHT, YUUTHIBAIOIINI CHOC CHETa ¢ MOKPBITHUS 3aHHIA;

® C; — TepMHYCCKUH KOAD(DHUIIMEHT, MPUHUMAEeMbIi B COOTBETCTBUU ¢ 1. 10.10;

Koaddunments! npunumaeM c.=1.0 c=1.0 u ganee He yuuThiBaem;

KL - xodddummeHT mepexoga OT Beca CHETOBOTO IOKPOBAa 3€MJIM K CHErOBOW Harpys3ke Ha
MOKpbITUE, TpUHUMaeMbli B cooTBeTcTBHM ¢ 10.4 CII20.13330.2016;

e S=1.5 kIla — Bec cHeroporo mokpoBa Ha 1 M2

FOpHBOHTaﬂbHOfI IMOBCPXHOCTU 3CMJIH,
npuHuMaeMbii B cootBeTcTBUU ¢ 1 10.2, nys |11 caeroBoro paitona (MockoBckas 00J1acTh).

e Koapumment mepexoma OT Beca CHErOBOTO MOKpOBa 3€MJIM K CHETOBOW Harpys3ke Ha
IOKPLITHUE L OIIPCACIACTCA B 3aBUCUMOCTH OT CXEMbI CHCT'OBBIX HAIpy30K ITpHJI. B,

e Jl1s1 paBHOMEpPHO paclpeeieHHOM Harpy3ku corjlacHo cxeme b.1, p = 1 mis mokpeiTust ¢
ykioHoMm a<30 C°.

e Jliis1 HEpaBHOMEPHO pacIpe/iefieHHONM Harpy3ku corjlacHo cxeme b.8 «3manus ¢ mepemnanom

BeicoTeD ipuit. b CIT 20.13330.2016:

Ilepenao ¢ ocax «/I-T/9»

Koadduuument p

1

s =14 (ml +m,l)
: h
m
©
g
5
=
=
g
% Nuet
PRO_K_1_001135

Mam. |Kon.yy.] Nuct |Ne pok.| MMoan. HaTta - - = 16




B3am. uHB. Ne

MNoan. n pata

WuB. Ne noan.

77, PO ENTITTITII7 7777777 7R7 777 777777777777

I | |
i e K|
Bapuanr 1 W l\.
(b<4) AITITIIT L
b,| l
BapuanT 2 1 F” H -
®>1) riry IE ] B
5 a0 o
Pucynok I'.11
+53,000
‘ I
‘ [
\ = +35,500
!
\
\
| 11=21900 [2=30600 l
@ ® (19

h=17.5 m — BeICOTa Iepenaa;

|1/ =21.9m |£ =30,6M— OIMHBI y4acTKOB BEPXHEr0 U HIKHETO MOKPHITHH, ¢ KOTOPHIX

MEPCHOCUTCA CHET B 30HY IIEpCIIajia BbICOT,

mi= my=0.4 — A0JIn CHEra, NICPCHOCUMOI'0 BETPOM K IIE€periaay BbICOTHI JJIA IMJIOCKOT'O IMOKPBITHUA

c a<20°

h=17.5 m > 8.0 M, T.x h npuHKMaeTcs He 6osee 8M, moatomy h=8,0 M.

Koadduuument p

,u:1+$(0,4-21,9+0,4-30,6):3,625

et

PRO K W 001135
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

h 2.-80

JIIMHa 30HBI IOBBIIEHHBIX cHErooTIokenni b pu 1 = 3,625 < — = ———=10,67
0 ()

npuHUMaeTcs paBHoi h=2h=2-8.0=16 m.

s pacuera npuHUMaeM koddduruent p=3,625, He NPEBBIIIAIOIINNA Z—h
0
KoaddurmenT p1 (eMm. pucynok b.11, [8])
/ —_— . . —_— . .
_ l,-0,5-x-b 30,6-0,5-3,625-16,0 0,07

ILI =
Y 1L-05b 30,6 -0,5-16,0
m.K. p1puauMaercs He menee 0,2, npuaumaem p1=0,2

st pacuera npuHruMaeM kodddurmentsr pi=0,2 u p=3,625

Iepenaod ¢ ocax «1-8/Iy

Pacnpedeﬂeﬂue CHe20601 HAZPY3KU no 2 eapuarnmy

Koaddumument p

p=l+(ml] +m,l)

8} &

&;mw

PPATF 7777777 V77 /r//./ 77 //J;' P77 77777777¢7
& ] |
AN e B o

Bapuanr 1 W l\_ .
(b<1) iy
b
B T
Bapuanr 2 B r:‘ H —
®b>L) 119111 HI ] M
L
| b |

Pucynok I'.11
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

+53,000

o
|

—

10500

+42 500

s

L=12400  _|_  1=35700

W) O ©

h=10.5 m — BeICOTa NIEpenaa;

/ / y
|, =35.7m |, =12,4m~ nnuubl y4acTKOB BEPXHETO M HMIKHETO TMOKPBITHIL, C KOTOPBIX

MEPCHOCUTC CHET B 30HY IIE€pCIIajia BbICOT,

m1= M2=0.4 — 1o cHera, IEPEHOCUMOT0 BETPOM K Iepernaay BbICOTHI IS IFIOCKOTO TOKPBITUS

¢ 0<20°

h=10.5m > 8.0 M, T.x h npuaumaercs He 6osee 8M, mosTomy h=8,0 m.

Koaddumument p
y7, =1+$(0,4-35,7 +0,4-12,4) = 3,405
JIMHa 30HbI MOBBIIEHHBIX CHerooToxkenuit b mpu 1 = 3,405 < 2—h = w =10,67
0 )
npuHUMaeTcs paBHoi b=2h=2-8.0=16 m.
2h

st pacuera npuHuMaeM koddduruent p=3,405, He NpeBBIIAIOMUNA —
0

Koaddurment pi (cm. pucynok b.11)
w=1-2m,
1, =1-2-04=0.2

npunumaeM p1=0,2

IpomexyTounbliii kodpduuuent p' coorsercTByrommii aaune 12.4 M onpeneasiercs

uHTepnoasumeii u pasen p'=0.92

Jlnst pacuera mpuHEMaeM Kodddunuentsl p'=0,92 u p=3,405

PRO K W 001135

Mam. |Kon.yy.] Nuct |Ne pok.| MMoan. HaTta
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[Tonyyaem creayromyue HOPMATHUBHBIC 3HAUCHHS CHETOBOM HArpy3Kd Ha TOPU3OHTAIBHYIO
MIPOEKITUIO TIOKPBITHS:

o [Ipu u=1—>50=uSg=1-1,5=3,0Kl'[a

e Ilpu p = 3,625 — S5 = uS,; = 3,625+ 1,5 = 5,44 klla

e Ilpu yu; =0,2 > 8§, =uS; =0,2-1,5=0,3klla

ellpu u =3,405 > S, = uS,; = 3,405-1,5 = 5,11 klla

e Ilpu u/=10,92 - S, =uS; =0,92-1,5 = 1,38 klla

PacdeTHas cHeropas Harpy3ka OIIPEACIIACTCH 110 (bopMyne

S=y:-5,

rae vf = 1,4 — koo pUIHMeHT HaJe)KHOCTH 110 CHETOBOM HarpysKe.

[Tonygaem cneayromue pacyeTHble 3HAUEHHMs] CHErOBOM HArpy3Kd Ha TOPU3OHTAIbHYIO
MPOEKIUIO TTOKPBITHS:

oellpy u=1-5=14-15=2,1«klla

ollpu u=3,625-S=14-544 =7.62klla

ollpuy u=02-5=14-03=0,42«lla

oJlpu p=3,4055=1,4-511=7,16«lla

ollpu u=0925=14-138 =1,94«lla

3.6. Onpenesienue BeTPOBO HATPY3KHU

Cornacno m. 11.1.2, HOopMaTuBHas BETPOBas HAarpy3Kka wn ONpezenseTcs Kak cymMmma cpeiHeil Wm

U MYJIbCAIIMOHHON Wp COCTaBIISIONIUX
W, =W, +W,
Cornacno n. 11.1.3, [8], HOpMaTHBHOE 3HAUEHUE CPEJIHEH COCTABISIOLICH BETPOBOIl HArpy3Ku

Wm B 3aBHCHMOCTH OT SKBHBAJICHTHOM BBICOTHI Ze Hajg MOBEPXHOCTBIO 3CMJIM OIIPEACIIACTCA 110

bopmyie
%
o _
g w,, =w,k(z,)c
s
2 rme wo=0,23kH/M?> — HOpMAaTHBHOE 3HAuE€HHE BETPOBOTO JABJICHHS, IPHHAMAEMOE B
cootBerctBuu ¢ 1. 11.1.4 CII 20.13330.2016 ans I BeTpoBoro paiiona;
. Z,=h — sKBUBaJIEHTHAs BBICOTA, IPUHUMAEMasi B COOTBeTCTBUH ¢ 11.1.5, B qampHeHmMX pacyerax
©
[0
o0 .
= MIPUHUMACM:
=
(=}
[e]
c
c
=}
o
cC
2 Nuer
PRO K W 001135
Mam. |Kon.yy.] Nuct |Ne pok.| MMoan. HaTta 20




> Bocax A-T/1-7: ze=42,5 m;
» Bocax I'-C/1-9: ze=53 m;
> Bocax JI-T/9-14: ze=35,5 m;

K(z,)— xosdduument, npuHuMaemblii B 3aBUCHMOCTH OT THIA MECTHOCTH M 3KBHBAJICHTHOM

BBICOTHI B COOTBETCTBUU ¢ 1. 11.1.6; Tt MectHOCTH B, B anbHeHIMX pacyeTax MpuHUMaeM
» Bocax A-TI'/1-7: k(42,5)=1,01
» Bocax [-C/1-9: k(53.0)=1,15;
» B ocax JI-T/9-14: k(35,5)=0,975

¢ — a3pOAMHAMUYeCKU K03 pument.

Cormacio n. 11.1.8, HOpmaruBHOE 3HAau€HHE MYJIbCALIMOHHOW COCTABIIAIOIIEH BETPOBOM
Harpy3ku Wp Ha 9KBUBAJICHTHON BBICOTE Ze HAJl TIOBEPXHOCTHIO 3€MIIU OIpEeIsieM 1o GpopmyIie:

Wp = Wné(ze)V

I71e Wm — HOpPMaTUBHOE 3HAUEHUE BETPOBOTO JIaBICHUS;

&(z,) - xosdduument mynbcauuy aBieHMs BETpa, NPHHUMAEMBIH B 3aBHCHMOCTH OT THIIA
MECTHOCTH M DKBHBAJEHTHOM BBICOTHI B cOOTBETCTBUH C 1.11.1.8, Tun MectHocTH B; B manbHEHIINX
pacuerax NpUHUMAEM

» Bocsax A-I'/1-7: §(42,5)=0,824
» Bocsax [-C/1-9: §(53,0)=0,785
» B ocsx JI-T/9-14: (35,5)=0,86

V - KO3 (HULHUEHT IPOCTPAHCTBEHHOW KOPPENLUU MyIbCalllil BETpa, ONpPEeIIeMblil COIJIacHO C
m 11.1.11.

Koadduuuments! ¢ u v ans pacuera BETPOBOM HArpy3ku MpHHMMaeMm coryacHo m.a. 11.1.7,
11.1.11 n B.1.2 npunoxenuto B:

> Jns  BepTUKaNBHBIX  IIOBEPXHOCTEW,  IMApAUIEIbHBIX  IUIOCKOCTH  ZOY,

KOA((UIIMEHT MPOCTPAHCTBEHHON KOPPENSIIMU MyIbCalliil BETpa MIPUHUMAEM:

2 e v=0,8 npu 3HaueHun napametpoB p=b=6.3 M, y=h=42,5 wm;
i
I
; e v=0,784 npu 3HaueHuu napamerpos p=b=6.3 m, y=h=53,0 m;
(0]
f32d
@ e v=0,81 npu 3HaueHunu napameTpoB p=b=6.6 ™, y=h=35,5 m;
e J[7151 HaBETPEHHOW MOBEPXHOCTH adpoAMHAMHUUEcKuil koapuruent c.=0,8;

% e {1151 MOABETPEHHOM MOBEPXHOCTHU a3pOJMHAMUYECKUN K0auument c.= -0,5.
= Ipumeuanue: Aspodunamuueckue Kodpduyuenmsi c., npuedeHHvie 6vlule, ONPedelsitomcs
E p . p y € p s p
]
= coenacno cxemam uz n. B.1.2 «Ilpsamoyeonvubie 6 naame 30aHUs ¢ O8YCKAMHBbIMU NOKPLIMUAMUY
=
=
(]
==
2 Nucr
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

npunoxcenue. B, [8], 6 3asucumocmu om nanpaenenus eempa u pacnonodHCeHusi KOHCMPYKYull 6

niaHe.

HonyqaeM CICAYIOIIME HOPMATHBHBIC 3HAUYCHUA CpCI[HGfI COCTaBHHIOIHefI Wm, Hy.]'II:CElI.IHOHHOfI

COCTABJISIOLIEN Wp 1 HOPMAaTUBHOE 3HaYEHHE BETPOBON HArpy3Ku wn!

» U BEpTUKAIBHBIX IIOCKOCTEH
npu Ce==+0,8
e Bocax A-I/1-7
W, =w, +w, =40,23-1,01-0,8+(£0,23-1,01-0,8) - 0,824 -0,8 = +0,31«/1a
e Bocax [-C/1-9
W, =W, +w, =£0,23-1,15-0,8+(+0,23-1,15-0,8) - 0,785-0,784 = +0,34«/a
e Bocax JI-T/9-14
W, =W, +w, =10,23-0,975-0,8+ (+0,23-0,975-0,8) - 0,86 - 0,81 = +0, 3x/Ia
npu Ce= -0,5
e Bocax A-I/1-7
w, =w, +w, =20,23-1,01-0,5+(£0,23-1,01-0,5) -0,824 -0,8 = 0,192«/1a
e Bocax [-C/1-9
w, =w, +w, =+0,23-1,15-0,5+(+0,23-1,15-0,5) - 0,785- 0,784 = £0,215«/la
e B oocax JI-T/9-14
w, =w, +w, =+0,23-0,975-0,5+ (+0,23-0,975-0,5) - 0,86 - 0,81 = +0,19«/1a
npu Ce= -0,2
e Bocix A-I'/1-7
W, =W, +w, =£0,23-1,01-0,2+(+0,23-1,01-0,2)-0,824 - 0,8 = +0,08«x/la
e Bocsx I[-C/1-9
W, =W, +w, =%0,23-1,15-0,2+(£0,23-1,15-0,2)-0,785-0, 784 = £0,09«/a

e B ocax JI-T/9-14

W, =w, +w, =40,23-0,975-0,2+(+0,23-0,975-0,2) - 0,86 - 0,81 =+0,076«/la

Pacuernast BeTpoBast Harpy3ka
W=y -W,

rzae ve = 1,4 — koo puumeHT HaJe)KHOCTH 110 BETPOBOM Harpyske.

HOquaCM CJICAYIOUC 3HAYCHUA [gacquHoﬁ BeTpOBOﬁ HarpyskKu:

et

PRO K W 001135

N3am.

Kon.yu.| JNluct |Ne pok.] MMoan. HaTta
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

® JIJISl BEpTHUKAIBHBIX IIOCKOCTEH
npu Ce=+0,8
e Bocax A-I/1-7
w=1,4-+0,31=+0,434 xI1a;
e Bocax [-C/1-9
w=1,4-+0,34=+0,476 xIla;
e Bocax JI-T/9-14
w=1,4-+0,3=+0,42 I1a;

npu Ce= -0,5
e Bocax A-I/1-7
w=1,4-+0,192=+0,269 kIla;
e Bocax [-C/1-9
w=1,4-+0,215=+0,301 kI1Ia;
e Bocax JI-T/9-14
w=1,4-+0,19=+0,266 xIIa;

npu Ce= -0,2
e Bocax A-I/1-7
w=1,4-+0,08=+0,112 xIla;
e Bocax [-C/1-9
w=1,4-+0,09=+0,126 IIa;
e Bocax JI-T/9-14
w=1,4-+0,076==0,106 kI1a;

N3am.

Kon.yu.| JNluct |Ne pok.] MMoan. HaTta

PRO K W 001135
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

4. CTATUYECKHU PACUET

4.1. 'eomeTpuueckasi U pacueTHasi CXEMBI.
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Puc. 4.1. IIpocTpancTBeHHas Mozieb B IporpaMMHOM KoMiuiekce «JIupa-CAIIP»
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Ocnognble 3arpyxenus u3 «Jlupa-CAIIP» nmpuenens! B Tabnuie 4.1, Ha3HaAYCHHBIE KECTKOCTH

NpUBEJCHbI B TabmuIe 4.2.

Tabauya 4.1
B Penaktop sarpyeHui et
PenakTUpoBaHuE BRIGPAHHOMD S&rpY#HEHUR
1 | CoScTEESHHBIN Bec
Mria
Bug | MNocTtoadHoe w nﬂ’
Yanoewle Harpyzkk: 261; MectHeie Harpyskuw: B446:
CrMcor sarpyseHmi
s MrA sarpyxeqHua Bun Twn +
CofcTEEHHBIR BRC MNocTaaHH. .. N .; ;
2 MNonesHaa Hnurene... s
—
3 CHer K.paTkoepe...
4 Betep 1 K.paTroBpe... @
) Betep 2 K.paTkoBpe... A+
HazHaquMTe TerYWMM
Tabruya 4.2.
B XKectkocTi v maTepuane *
HasHa4MTE 3neMeHTaM CXEMBI
WECTKDCTL: &
| T B 4 OsyTasp 35K4 | v
[IMatepuans: CHaM 2.03.01-34% - 1 = == [ &
. . . W
Tun: BeToH: ApMaTypa: &
7
L
Kecrkoetn | /6 | Crams | Knaaca |
CRWcoK THNOB HecTKoCTeR
T B L OsyTasp 30K2
T B 2 OsyTtasp 3562
T [ 3. OsyTasp 35K2
T B + OeyTtasp 35K4
%
o
I
=
s
3 5
m Nobaeute ==
MpomoTp...
KonwposaTth
i
(& ¥OanuTe
= k| |>>| pzeL
c +
o +
I:O HazHauTe TEKYLWHM
] crmcor ana dparmesTa
c
g
o
cC
2 Nuet
o
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B ta6mune 4.3. npusenens! kodddurmentsr mis 3aganus PCY B [1K «Jlupa-CAIIP»

ZArPYKEHHHA
K.0 DEOHUKEHT HAAEHHOCTH

He yaureisate ana ll-ro npen,. coct.

5 1.00 1.00

Jona gauTensHoCTH

DI’D&HH‘-IE—'HHH 419 KPAHOE H TOPMOZ0E

Tabauya 4.3

B PacYeTHbIE COMETAHWA YOUAWKA >
Horep Tatauuel PCH | : + 4 i’] o
Hrag Tatinuue PCY ||:|'|_1 | 7
CTpoMTENEHEIE HOPMB CN 20133302016 ~
Hgmep Sarpy#eHHA 1 : CofCTBeHHEIN BeC
Bua sarpyweHmua MocToadHoe(0) ~ Mo ysoaHK
M rpynner ok sgHHASMEL 0 K03 pepiLHeHTEl A0 PCY
e # |1 ocHoe | 2 ocHoe. | Oco6lC] |Dcof.|6 C)| B coder. | B cover.
YyureiBaTe SHarKonepeEMEeHHOCT B 1 100 1_00 0_90 1_[][] U_UU U_UU
H rpynnet ERENGIBNERATENED EI 2 1.00 1.00 0.80 1.00 0.00 0.00

R A 3 1000 1.000 050 080 000  0.00
NN comurerayouex |, 0 4 100 100 050 080 000 0.00

0.50 0.80 0.00 0.00

[ ] Ll s
CeogHaA Tadnuua oA BeMuMcaeHua FCY: @
Mz, | Wmam sarpyxe...  Buo MapameTpel PCY KozpopuuenTel PCY
1 CogcteenHend.. Moctoannoe() 0000000 1.20 1.00 1.00 1.00 0,90 1.00
2 MNonezHaa Onvreneqos .. 1000000 1.201.00 1.00 1.00 0.80 1.00
3 CHer Kparkogpere.. 2 000000 140035 1.00 1.00 050 080
4  Berepl Epatkoepere.. 2001000 140 035 1.00 1.00 0,50 0.80
5 BerepZ Kparkoppere.. 2 0071000140035 1.00 1.00 0.50 0.80
£ >

B tabmune 4.4 npuBeneHbl K03PGUITHESHTHI

s 3aganug PCH B ITK «JIupa-CAIIP»

Tabnuya 4.4
B | PacueTHbIE COMETAHNA HArpy30K x
Horep Tatinuue PCH 1 : + Wran Tatdnuue PCH CN 20.13330.2016_1
[] Onpeaenaiowme PCH
He quuTeiBaTs celicmuky He yuuTeiBaTE ocofioe sarpys:.
CN 20.13330.2016 il O anall-ra NG Dnnﬂ ll-raMC
M sarpy. HaurmenosaHwe Bun Jnaroneper. | Bsawmouckn [Koad. Hagetd. Jona gnurenshfBerep CHEB%EETED CHUZY| +
% 1 1 CodcTEEHHEIN BEC MNocToanHoe [ F) + 1.2 1.0 1 1 c,\;
) 2 2 MonesHan L. gordnurp. [P + 1.2 1.0 1 1 -
% 3 3 CHer Kpark. aoruHup.] [P) + 1.4 3 1 1 'ﬁ
= 4 4 Berep 1 Fpark. npouae [ P + 1 1.4 3 1 0
§' 5 5 Berep 2 Fpark. npouae [ P + 1 1.4 35 a. 1 -+
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4.2. Pe3yJabTaThl CTATHYECKOI'0 PACYETA

4.2.1. MakcuMmanbHOE TOPH3OHTAJIbHOE IMEpEeMEeIleHne KOHCTPYKIUN Kapkaca MHOTOKBapTHPHOTO
JKHJIOTO JJOMa OT HOPMATHBHOMN BETPOBOM Harpy3ku (Mo3auky nepemerieHui cM. puc. 4.3-4.6):

OrPCH I 1 A () :4(51.1)2;(11.1)2 436

j/f,cp 1’
JE+(F,)2 2 2
OrPCH 2: f — ()" +(f,) _ (28.71) 2+(53) _501
7f,cp 1

Jonyctumoe ropusoHTansHoe nepemenenue o tadnaume 1.4, CIT120.13330.2016:
[f] = h /500 = 52 500/500=105 mMm
BbiBoA: rOpu30OHTaIBHOE MPEACIbHOE MEpEMENICHNE KOHCTPYKIIMN Kapkaca MHOTr03TaXXHOTO SKHIIOTO

A0Ma HC MPECBLIIACT AOIMYCTUMBIX 3HAYCHUHN TFOPHU30HTAJIbHBIX HepeMemeHHﬁ.

4.2.2. Orubatomnue >mopsl BHYTpeHHUX yeunuit oT PCY, nonydennsix B [IK «Jlupa-Canp» npuBeaeHbl

Ha cTp. 35-43
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4.2.3. Pacyer Ha yCTOWYHUBOCTH BBINOJHEH B MPorpaMMHuoM komiuiekce «JIMPA codpr»

[TepBbie Tpu popMBI MOTEPU YCTOWIMBOCTH IPUBEACHBI Ha puc. 4.15-4.17.

/\f\/\/\/\f\ \ NN .
"lf .!\J fll\l ) r Jf\f F ) f"\
/ J/\ww I ﬁ%
J A S

N LN Ty

hj_ﬁj_ﬁ E_ﬂ\{—fvﬂini

{ N f& / /ﬁ [ |

o PKi\lFE/%}”\%f;{/j %J;y‘%ﬁjfl/lﬁ{%wf#ii
ﬁgéﬁﬁé%/ét

/NSNS M?LAN&K!

19.04.2019 17:13:24

MK TMPA

en
N
e
jas)
O
2
o
<
2
5
=
jas)
D)
=
=
- )
JJ \J I - )| i I _&l__,Jf-:“ _&
#\a? i} i3 1 T . <
A S :
— \‘fﬁydh .'5\’\:')?\ fkrﬂ?\fw ﬁ\lm |J ) =
| b I IF\?T\!M\)'.F\J?\H\!\M\IN\.'I I g 5
, {16 [ S
1:1”’ i 3
SENANANAVANEN AN AV AN RN AN N NN 3
7 RS MRS 4 { 2
; O T A S NAW z
A A A 4 s
//f#\ﬂﬁ\’fi\f(ﬂ_\yif_ [ S S S S S S 1A mrnu.' L._ET.Di %
j }”v/ggfg | i jaiﬂi 2
BV Il I i NN ESESE { <
fr |II| - | - 1}%1 2
T % i iy Y iy S %
/77% J IJ'II.'J'."J'.‘HIJ’J‘I.'HJ'!I f. ] ; — =3
N _ {0 3
< % i |
¥ Ry - = - “ - N _"-:‘1 1)
\ NAvE ;
ANANAVANAVAVANAVAVANE Vi 9
| .
; =~
=B
2 %
- g8
@ g
ol
2k x
m§ N II‘
5 v |
24 N—
i
)
5
=
=
g
% Nuet
PRO_K_M_001135
Mam. [Kom.yu.| Nuct |Ne gok.] TMloan. HaTta - - = 41




B3am. uHB. Ne

MNoan. n pata

———0f
AVANANAVAVAVAVAVAVAN
f\afh\l;f\f!\aff\!\r!\ah:’l\ —0
R EASENaTENINieaTiSR
O NN N NN Ny
1 jli\ TN N »
ALY
AN g e s aentata:
NI TS
Z\ ye Eg\{mﬁm Eik\,mqm ) 2
/\ s TN s NN i Qf;\?;;&}? ) 5 ‘g
/ SN S 8
LN _ : g
Ly i o . L — fa]
NS M’*’ N&W NI ?? ; ' s
J I.!ﬁ,. LN ”rx .-. rm : ; ,.' -.J[ /i : §
N
ﬁg GOV S WY AV R RSN, -"yits‘ L:!?@ﬁ N e e B 5
-'éL:" At A NS AN AVAE, E‘L‘ ‘f—%’%ﬁ;— ,@
RIS ESENESESISENEY Y uﬁ'ﬁi&? i <1 2
LK £ 3
| S
é : i :
- F 5
SR : g
f‘ *fg@!ﬁ{ﬂ : RS s, §
] Q&VW \‘!’ \1" }Mﬁ"- g _1 ’ =
KMAQ\-MMQ 5@mﬁh'é :
@Q\Q\JJ NN :
Q
. 5
B
s <
1 :
1 < "
5
g N—

et

WuB. Ne noan.

PRO K W 001135

42

Mam. [Kom.yu.| Nuct |Ne gok.] TMloan. HaTta




B3am. uHB. Ne

MNoan. n pata

— &
N AVAVANANANANAY AN AN
[\rfr\ij\:.f\f!\J;\r.f\r!\J!\g\-ﬂi
T L
D/\f NN (ﬁf\f 6N I df\s‘ IENENAN, {
i Ji S Jf,\;ﬂai
LA F *Vl FV M
;zl i@ \ Iﬁ\/ f\ J}/f;j i, //
\ N\ N N\ a"\ o
—\_\a_\x_\_\ \__\_\_ﬁz_g \_./41—-91 E En
S NS A AT ‘d@ﬁ 1‘@} ATATAT A AN o &
ﬂMMMXwWM , SR
LR EVEFRYEN RSO0 0000 Y gy =
N f.'f R ?.5‘ f ¢ ] '_ 2
/ ) }ZM\ NN r m\( .fr.'\.fwf rﬁr[\ﬁxﬁ?ﬁ §
NN IS SIS N, TN A C
I r JIJK#\ #}\Ef\_:& JI ‘-'i T . } rr I .I I III Aﬁ:ﬂii Clm.)
N NENeReeevinES ‘5;*‘ PR |
.e._ it ‘.H ﬁj?’-, ‘..ﬁ-. .'. ; ﬂ‘ S kY N N ) N 'g
2T Saey DareT DR SEE _.-"__L__ y 2
SRS NSNS S N s
AN RS || S
f\,(.r' %/ NN u‘g AN N =
SRNAR e e SN 5
</ /\77\/ N /\// ﬂﬁ’fﬁ’@{& ’3‘%@ AW@; P S
’-;- RN =)
w;vmmm’rg}.\!&m« 6& ; :
N E/E/&" - /D §
JAVAVAVAVAYA'S R Ay g
.lr \‘\ w
5
o (=Y
; =
s =
a5 -
b o x &
|
" N~

BriBoa: MUHMMAJIBHBINA KO3 GUIHEHT 3a11aca YCTOMYMBOCTH KOHCTPYKIHI KapKaca coCTaBJ/sieT
N=3,33. YcTOM4YHBOCTD, KECTKOCTh H reOMeTPUYEeCKasi HeM3MEHsSIeMOCTh KapKaca o0ecne4yeHbl.

et

WuB. Ne noan.

PRO K W 001135

43

Mam. [Kom.yu.| Nuct |Ne gok.] TMloan. HaTta




B3am. uHB. Ne

MNoan. n pata

WuB. Ne noan.

5. KOHCTPYKTUBHBINA PACUET

5.1. KoHCTPYKTHUBHBINA pacyeT KOJOHH

5.1.1 Jlns mpeaBapuTEILHOTO pacyeTa WCXOMAs W3 JAHANla30HOB YCHJIMH B CTEPXKHIX (CM.
puc.4.10) npunaATe 3 THIOpa3Mepa cedeHuid KooHH 1o tadmune 6.2.26 CTO APCC 112512.001-018-
3, (YCIIOBHO MPHUHSB CTEPIKHH LIEHTPAIBHO-CKATHIMH, U PACUCTHYIO JIHHY KOJOHHBI |=3.5 M mpu p=1)

C3556 3navenus N, kH npu pacyéTHON ANMHE CTEPKHS ler, M B MNOCKOCTH C MEHBLIEN XECTKOCTBIO CEYEHNS X-X

Npodune, 1,5 2,0 25 3,0 35 40 45 50
20K3 | 2350,74 | 2232,88 | 2091,16 | 1920,29 | 172367 | 1516,18 | 1316,72 | 1138,16
20K4 | 282281 | 268277 | 2514.65 | 2312,05 | 2078,53 | 1831,15 | 1592,33 | 1377.72
20K5 | 317828 | 3021.72 | 283398 | 260781 | 234683 | 2069,68 | 1801,33 | 1559,59
20K6 | 3579,37 | 3407,54 | 3202,38 | 2955,57 | 2669,71 | 2363,47 | 2063,76 | 179121
20K7 | 4085,02 | 3890,85 | 3659,39 | 3381,12 | 305841 | 271,57 | 2370,73 | 2059,65
20K8 | 470332 | 448136 | 421710 | 3899,54 | 3530,94 | 3133,87 | 274251 | 2384,36
25K1 | 2610,02 | 2515,75 | 2408,59 | 228375 | 2137,92 | 1971,69 | 1791,46 | 1608,14
25K2 | 302121 | 291378 | 2792,00 | 265047 | 248531 | 2296,76 | 209150 | 188149
25K3 | 335172 | 323346 | 309958 | 294416 | 2762,89 | 255584 | 232999 | 209825
25K4 | 376844 | 3637,13 | 3488,79 | 3316,94 | 316,67 | 2887,71 | 2637,22 | 2379,01
25K5 | 4307,06 | 4158,35 | 3990,63 | 3796,58 | 3570,62 | 3312,14 | 3028,74 | 2735,66
25K6 | 4699,26 | 4540,80 | 4362,80 | 415763 | 3919,20 | 3646,14 | 334522 | 3031 44
25K7 | 550229 | 5323,02 | 5122,82 | 489333 | 4627,53 | 4322,84 | 3984,87 | 3628,45
25K8 | 6244.98 | 604326 | 581831 | 560,80 | 5262,82 | 4921,21 | 454175 | 414049
25K9 | 699274 | 6768,69 | 6519,18 | 623392 | 5904 12 | 526,02 | 5105 46 | 4659,66
25K10 | 8067,65 | 7811,06 | 7525,66 | 7199,77 | 6623,30 | 6391,70 | 5911,09 | 540049
OK 569,89 | 3587,39 | 3475,82 | 33512 048,55 | 2866,89 | 2667,70

30K2 |1p989,15 | 3878.44 | 375794 | 362330 | 3470,66 [3296,62 | 310048 | 288539

30K3 | 4476,22 | 4346,22 | 4203,74 | 4043 40| 3860 651,08 | 3415,73 | 3159,83

30K4 | 4493,06 | 4369,73 | 4235,73 | 4086,36 | 3917,10 | 3724,37 | 3507,13 | 326847
30K5 | 4985,80 | 4849,64 | 4701,80 | 4537,15 ' 4350,70 | 4138,49 | 3899,27 | 3636,26

Mpumeyanme:
. Onucanue Tabnuusl npuBeaeHo B n. 6.2.7 pykoBoacTea
« - » - ofiozHaueHne anemenToB, MBKOCT KOTOpEIX NpeekiwaeT 220

55
981,84
1192.45
1351,14
1554 57
1788,80
207187
143263
1679,18
1874,34
2128,30
2450,05
2722 81
327314
3739,15
4212,39
488678
2457 83
2658.71
289392
3016,15
335781

.
®  3HAuUEHWA NPOAONEHLIX cun ANA AnuH Gonee ykasaHueix 8 Tabnuue onpenenate no dopmyne 6.2
.

MpoMexyTOUHbIE 3HAYEeHHA ONPELEeNATL NMHEMHOR HHTEPNONALMER

Tabnuya6226

C355B 3navennsa N, kH npu pacy&THOM ANUHE CTEPKHS lef,

Mpocpune, 1,5 20 25 3,0 35 4,0 45 50

35K1 | 4681,12 | 4573,56 | 4499,55 | 433594 | 4199,56 | 4047,35 | 3876,89 | 3687,20
Alidsfmg5269,14 | 514925 | 5022,33 | 4884 92 pud 564,82 | 4376,02 | 4165,93
35K2 5860,03 | 5727,83 | 5588,01 | 5436,83 8 5270 )085,30 | 4878,24 | 4647 84

K3 6438,48 | 6296,67 | 6147,15 | 5986,04 613,39 | 5394,72 | 5151,54
35k4  W7184.80 | 7027.44 | 686162 | 683,08 | 6487 52 l5270,67 | 6028.89 | 5760,04

55

3479,58
3935,76
439523
4884,42
5484.63

60
825,02
1001,99
1136,82
1316,85
1519,32
1763,24
1272,20
149327
1668,02
1896,26
2184,86
243379
2936,16
335729
3785 51
439512
224643
243030
263045
2760,89
3075,61

7.0 8,0
606,14 | 464,07
736,16 | 56362
83522 | 639.46
96748 | 74073
1116,24 | 854,62
129544 | 991,82
987,35 | 755,94
1166,00 | 892,72
1306.47 | 1000,27
1492,82 | 1142,94
1726,58 | 1321,92
1941,09 | 1487 61
235337 | 182321
2694,39 | 2093 34
3041,83 | 2369,71
353574 | 2761 44
1851,36 | 1520,77
2003,25 | 1645,73
214932 | 1737,80
2280,84 | 1676,50
254345 | 2093,96

9,0
366,68
44533
505,26
585,27
67525
78366
597,28
705,36
790,33
903,06
1044,48
175,40
1440,56
1654,00
1872,36
2181,88
1206,25
1305,75
1373,08
149447
1670,58

10,0
297,01
360,72
409,26
474,07
546,96
634,77
483,80
571,34
640,17
731,48
846,03
952,07
1166,86
1339,74
1516,61
1767,32
977,06
1057 66
112,19
1210,52
135347

10 | 120
24546 | -

298,11 -

33823 | -

79| -

45203 | -

52450 | -

399,84 | 33597
47218 | 396,76
529,07 | 44456
604,53 | 507,97
699,20 | 58752
786,83 | 661,16
964,34 | 81032
110722 | 930,37
125340 | 1053,20
1460,60 | 122731
80749 | 678,52
874,10 | 73448
91917 | 77236
100043 | 840,64
1118,32 | 939,70

M B NNOCKOCTH C MEHBLILEN WECTKOCTELIO CEMEHNA X-X

6,0

3268,23
3689,84
412487
459726
5146,75

70 8,0

2801,51 | 2371,78
3180,11 | 2697,34
3562,27 | 3026 42
3993,26 | 3408,70
4476,55 | 3825 51

9,0

2001,03
2278,65
255956
289257
3248,98

10,0

1650,54
1886,85
2126,73
2427,82
273349

11,0 12,0

1364,08 | 1146,21
1559,38 | 1310,31
1757.63 | 1476,89
2006,46 | 1685,99
259,09 | 1898,26

13,0

286,27
338,07
378,80
432,83
500,61
563,36
690,45
792,75
89740
1045,75
578,14
625,83
£58,10
716,28
800,69

3 HacToAwero pykoBoacTEa. Mcnons308aTts NUHEAHYI0 KETPANONALMI HEAONYCTUMO

13,0

976,65
1116,48
125842
1436,58
161745

14,0

37321
43165
485,75
595,34
683,54
773,78
901,70
498,50
539,62
567,44
617,61
690,39

14,0

842,11
962,68
108506
123868
1394 64

Konounsl mapku K1, K1-1 K2, K3 npunsATh 13 NpOKaTHOTO ABYTaBPOBOI'O CEUEHHUS, MPOPUIH

U pa3Mephl KOTOPBIX yKa3zaHbl B Tabmmie 5.1.1.

Cranp C355-5. Ry=340 MIla — pacueTHO€e CONPOTHUBIICHUE CTAIH

y

hw

s |

~
-~
—

b

Puc. 5.1 [1apaMeTpbl ceyeHUl KOJTOHH
Tabnuua 5.1. 1. XapakTepucTHKN CEYeHU KOJOHH

Mam. |Kon.yy.] Nuct |Ne pok.| MMoan. HaTta
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HomuHansH
as

Homep nnowaaL HomuHans
npodpun HomuHarnbHele pasmepbl, MM ronepeuHor Hast CnpaBoyHble BeMHMHBLI Ans oceit npocurs
A o, cevenns | Macca
Fu
T w w Bo3MOXHOCTL
2 4 x 3| i 4 ¥ 3
. h . b . s . t _ hwv bwv r . oM '/:layTserav, |X,cmv e Sx,cmv IX.MM' |y,CM' o Syvcmv Iy_MMv ra—— MapKa KONOHHbI
K3,
K2 (c +11.500 po oTm.Bepxa)
30K2 300 300 10 15 270 145 18 119.78 94 20410 |1360.7 | 750.59 | 130.54 | 6754.8 | 450.32 | 342.13 | 75.1
K1 (c +22.000 ao otm.Bepxa)
K1-1 (c +32.500 fo oTm.Bepxa
35K2 | 350 350 12 19 312 169 20 173.87 136.5 |40295 [2302.6 |1272.6 |152.23 | 13586 | 776.33 | 589.29 | 88.39 K2 (c 0.000 go +11.500)
K1(c 0.000 go +22.000),
35K4 | 360 352 15 24 312 | 1685 | 20 219.19 172.1 | 52354 | 2908.5]1627.8 | 154.55 | 17460 | 992.04 [ 754.25 [ 89.25 i

K1-1 (c 0.000 go +32.500)

BO3MO>XHOCTBIO X HpI/IO6peTCHI/I${ Yy 3aBOJIOB MeTaHHOKOHCTPYKHHfI.

YcnoBHoe obOo3HaueHue: npokaTHble ceueHust npuuatel mo ['OCT 57837-2017 B cooTBeTcTBHU C

-I'Ipomsso,u,mcn exxemecayHo, ﬂerKOAOCTyﬂHbIVI

1 -MpowunsBoanTca nog 3akas, cpok nocrasku 30-45 aHel, MMHUMaNbHbI 06bem 20T

no n. 10.3 CII 16.133330.2017.

Js! Js?
Je Je Joos
Ji! J2
L1 [2

5.1.2 Onpenenum pacuetHyto anuny koiaonH mapku K1, K1-1, K2, K3 npu 3aganasix cedeHusx

Ycnosuvle 0bo3nauenusn na cxeme:

K BCPpXHEMY H HMKHCMY KOHLLAM HpOBCpHEMOﬁ KOJIOHHBI;

Iy, I, n 1y, [;; — MOMEHTBI MHEPLUUH CEYEHHS PUTEIICH, NPUMBIKAKOLIHUX COOTBETCTBEHHO

Mam. |Kon.yy.] Nuct |Ne pok.| MMoan. HaTta

ol
ﬁ Ic, J,"C — COOTBCTCTBCHHO MOMCHT MHCPLUHUHU CCUCHHWA W JJIMHA HpOBCpHCMOﬁ KOJIOHHBI;
3 [, I, I, — mponeTsl pams;
z k — 9uCII0 MPONETOB;
52
m
_ [sllc . _ ]SZIC . _ [."llc . _ [.r'2lc
n, = n,=—"=%; p = p,=
S A 5 AR B A
c’l c*2 c“1 ct2
]
&
2 Puc. 5.1.2 Cxema pamsl u1s1 ONIpEJENIEHNS PACUETHBIX JUIMH KOJIOHH
c
=
]
c
c
=
(]
==
%
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

Komonna mapku K1 u K1-1

CpegHun atax
Js1 11222.5 cm4
Js2 11222.5 cv4
Jc 52354 cm4
L1 620 CcM
L2 620 CcM
Lc 350 CM
Ji1 11222.5 cm4
Ji2 11222.5 cm4
K 6
n1 0.121009
n2 0.121009
n 0.121009
p 50
V1 0.70

CpefHun aTax

Js1 11222.5 cm4
Js2 11222.5 cmé
Jc 40295 cmé
L1 700 CcM
L2 700 CM
Lc 350 CcM
Ji1 11222.5 cm4
Ji2 11222.5 cm4
K 6
n1 0.139254
n2 0.139254
n 0.139254
p 50
V1 0.69

BepxHu atax

HmwkHUM aTax

Konounna mapku K2

Js1 11222.5 cmé
Js2 11222.5 cm4
Jc 52354 cmé
L1 620 CM
L2 620 CM
Lc 350 CcM
Ji1 0 cm4
Ji2 0 cmé
K 6
n1 0.121009
n2 0.121009
n 0.121009
p 50
V1 0.70
HwkHUM atax
Js1 11222.5 cm4
Js2 11222.5 cm4
Jc 40295 cm4
L1 700 CcM
L2 700 CcM
Lc 350 CcM
Ji1 0 cmé
Ji2 0 cmé
K 6
n1 0.139254
n2 0.139254
n 0.139254
p 50
H 0.69

Kononna mapku K3

CpeaHun aTtax

HwkHUM aTax

Js1 112225 | cm4 Js1 112225 | cm4 Js1 112225 | cwm4
Js2 11222.5 cv4 Js2 11222.5 cv4
Jc 20410 cmad Jc 20410 cmd Js2 | 112225 | cwmd
Jc 20410 cv4
L1 700 cM L1 700 CM X 200
L2 700 oM L2 700 cM o
L2 700 cMm
Lo 350 om Lc 350 cM
_ Ui 112225 | owmd Le 350 c™
Ji1 112225 | cm4 _ Ji1 0 cmd
Ji2 112225 | cm4 Ji2 112225 | cm4 Ji2 0 cmd
K 8 K 8 K 8
n1 0.274927 n1 0.274927 n1 0.274927
n2 | 0.274927 n2 | 0.274927 n2  |0.274927
n 0.549853 n 0.274927 n 0.274927
p 50 D 50 b 50
m 0.66 m 0.68 m 0.68

| lIlpuMeyanue: g 3anac yCmouyu8oCmu KOKCIMPYKUUY NPUHUMAaem 0as pacuéma yu=1

N3am.

Kon.yu.

Jncr

Ne nok.

Moan.

HaTta
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

5.1.3 Pacuem kononnot mapxu K1, KI1-1

ITpu pacuere koioHH pykoBoactByeMcsa 1m.9.1 m 9.2 CII 16.13330.2011 u npousBoauM
IIPOBEPKY CEYEHUs KOJIOHHBI, KAK BHELIEHTPEHHO-CKATOI'0 3JIEMEHTA.
Pacuer npeanonaraer paccMOTpeHHUs 2-X BapUaHTOB BO3HUKHOBEHHUS! MaKCUMAaJIbHBIX YCHJINN

B KOJIOHHC:

1 BapuaHT: Nmax=6530 kH My, coors =27 kHM . My, coors. =2.9 kHM

1 e | I I |
-608 5 520 -476 -431 -387 -343 -208

-633
PCY pacuerree. Or
Miosamxa N
E NI H3MEPEHIT - T

-364
it (Tafmuma CII_1)

A
ONOR®)
Y A A ‘ ’ /

(] I /s LA 7 7 /
Horepa yznoe i LA £ i i @
B3, 382 7 Fa / 7 7
= 4 - .
Nz Enck N l:l OTHENEHHBIH z / rX
THN KECTROCTH 7 ,/
Fil
4 Neyrasp 35k4 / 4 @
Tun k3 K-eo cevenuii  Oprotponua — = i
10 2 ' ;
JauHa, KOOPAMHATE WEHTPE TAKECTH yi :
L=3.5m, Hc=24.4m, Yo=38.4m, Zc=1.75m — 7T / , 7 @
A z /
PCY ~ PacuetHeie MIM = _&,L_,Zg ’.r" / P .
Cn_1 ~ Af + s
. / /J
b el s T i a «
N [es2702 |4 s AN, e i L ___?::
M [-0.000605| v+ : ! / /
LA 827 s = s - AL Vi g e = AL u
My |-269233 | T 7] ! & £ T AP A7 ¥ A7 P IA T L A “
9z |-0.361902|7 | it ‘_Jl x /_ gy ey 1y s 1 S -{x)
Mz |0.292891| M N_ W A 7. e L _
Oy |.0.274865( T - |- A4 LR A4 .. _ . I -~ ”
N i £_¥ L
o G e , )
1} H i i I I / I I
1 - A Y T
Mokasare ced. = 4 ! 4 ,/ ! 4 o
e Ol3mepst  Secnopr | _[ 717 E[ 77 /] el ._. _®
hd YCHAME B
7 7 £ 7 / s 7 / e
? b b / i / / J 7 e
@ ——————— AN S SES JE I S A S NS,
[ A fa fa I I I I I
[ A £ £ I / I I

Ex 8600 0JICCONOJORONORORO,
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2 BapI/IaHT. Mxmax=96,1 KHM My’ COOTB =67KHM . N COOTB_=3450KH

B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

PacdeT mpoBOAMM B IPOrPaMMHOM KOMILIEKCE «NormCad»

HHd)ODMauuH 0 pacuyeme.

1 BapuaHT

e — I I | I I I l I I [
-5.81 43 3.6 -2 -12 -0.0381 0.0581 12 24 36 48 12 84 9.61
PCY pacuetsee. Or it (Tadmuma CT1_1) |
Mesarra My I il
E AMHITE H3MEPERET - T*M
0OC OXORO,
7 A ; ’ ’
B 3nement 143 X / . .
I Lo I I I @
Horepa ysnoe M .
15, 169 i ,/ ,/
s
M Enok M l:l OiTreseHHER / Fi f"
Tun KECTROCTH "7/_ it @
4 Neyrasp 35K4 B
Tun k3 K-g0 cevuenull  OpToTponuA "/
10 2 I
JAKHE, KOOPAHHAT b WEHTPA TAKECTH dld: £ - 7 /r @
L=3.6m, Xo=6.4m, Ye=12.4m, Zc=1.75M D
L ,
PCY v PacueTHble b = il 1 - rd 7 /
it ~ / .
cr_1 - T 7 - v
Sl R S g S o
£ =
N [3ad087 |+ - i T Ay T - “
=
M= |0.001108] 0 e il sl iRl riil 4 risiel 4 i _
My (960113 | 1 Ea =i el e et S A A A —4E)
Oz [1.23044 |7 _7 3 r i ____ - —4— 17 _7 _7 B ?_7 _ 7 B ;'_7_ B ?7_7_ iiiiiiiii N w
Mz (670456 |7 B s _ P R (X
Oy 25763 |7 f i =7, :
T pil / ¢ ! Is £ ! Is
I - - Hep = e - e
1 S I I / / I /
1 o 1” i Y A 7
A Th AL A A A D A @
Nokasars ced. CA A . ‘
= ] 3rmope AkcnapT s / L I Lor £ s s i s s e
& B ran iR VRN VA / ) ; / ; ; e
m» —-T.f-— —;—’-—-—}—’,‘—f——-—Jv’—-—-f—-—y’—-—’f'—-—-f—-—y’ ————————————————— v
LA 7 FE / £ Is ! £ Is
L £ P £ I 4 £ I 4

Pacuer BeimonHeH B cooTBeTcTBUH C: 1.1 9.1.1;9.2.9 CII 16.13330.2011 CranbHble

KOHCTPYKIIUY;

HUcxoonvle oannuie:.

['eomeTpuyeckne pa3Mephl DJICMCHTA:

- Pacuetnas niuna snementa lgp, = 3500 mm;

- PacueTHas ganHa >neMeHTa lefy = 3500 MmMm;

Harpyska:

- Hopmanbhas cuna N = 6530xH;

Mam. [Kom.yu.| Nuct [Ne gok.

Moan.
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- N3rubaromuii MoMeHT Mx = 27 xHwM ;
- Msrubarommit moment My = 3 kHm;
- [loniepeunast cuita Ha onHy cTreHKy cevdenust Qy = 20 kH;

Duszndeckre XxapaKTCPUCTHKH

- Monyins casura G = 78500 Mlla;

- Monyns ynpyroctu E = 210000 MITa;
IIpoYHOCTB:
(Bun metamna - ®aconnsiii mpokat; Ctanp 1 TomuHa Metamia — C355 ; Ot 16 go 40 mm)::

- PacyeTnoe conpoTHBIICHHE PACTAIKEHMIO, CKATUIO, H3TUOY 10 npeneny Tekydectu Ry = 340

Mlla;

- PacuetHoe conpotusnenue crtanu capury Rs = 197,2 Mlla;

Koaddunyestsl HAIEKHOCTU U VCIIOBUSA PAOOTHI:

0,1:

- Koo umment ycnoBus pabotsr ye =1 ;
- KoadpunueHt HagekHOCTH B pacueTax Mo BpEMEHHOMY COIPOTHBICHUIO Yy = 1,3 ;

OCHOBHBIE XapPaKTEPUCTUKU ceueHu: cM. Tabuumy 5.1.1

P€3Vﬂbmambl pacuema.

1) Pacuet Ha IOPOYHOCTHh BHCIICHTPECHHO-CXKAThIX MJIH BHCIHCTPCHHO-PACTAHYTHIX 5JICMCHTOB

DJIEMEHT - CHKaThIH.
IImomane HetTo: An = A =21990 MM 2,
KacatenbHble HaNpsHKEHUS:
T = Qy Sx/(Jx tw) = 19613,30001 - 1627800/(523530000 - 13) =4,69101 MIla .
2) [Iponomxenue pacyera no 0. 9.1.1

T.k. ©/Rs =4,69101/197 = 0,02381 <= 0,5 u N/(An Ry) = 6403743/(21990 - 340) = 0,8565 >

CrieoBaTeIbHO pacyeT JIOJKEH ObITh BhITIOJHEH 110 ¢opmyrie ( 105 )

3) KoadduimenTs! It pacyera Ha IPOYHOCTE DJIEMEHTOB CTAJLHBIX KOHCTPYKIIHI C YUYETOM

ol
p=4
g .
< Pa3BUTHS [JIACTUYECKUX JeopMarnit
=
2 Tun cedenus no tadin. E.1 - 1.
A Y Y

. -”*w':,I i
(E[ &5 i
= Koadduuuent npunumaercs no tadn. E.1 cx =1,0484 .
=}
o
= Koo duiuent npunumaerces no tabin. E.1 cy = 1,47 .
=
g
==
2 Nucr
PRO K WM 001135
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

Koadduuuent npunumaercs no tadm. E.1n =1,5.

MuHuManbpHOE 3HaYSHNE MOMEHTA COIIPOTUBJICHUA HCTTO!

H3rub - B ABYX I''TaBHBIX ITIJIOCKOCTAX.

Wxnmin = min(Wxn1 ; Wxn2) = min(2908500;2908500) = 2908500 mm 3 .

MunnMmanpHOE 3HaUCHHE MOMEHTA COIMPOTUBJICHHA HCTTO!

Twum ceueHus - OTKPLITBIC.

Wynmin = min(Wyn1 ; Wyn2) = min(992040;992040) = 992040 mm 3 .

LleHTp mpHIIOKEHUS HATPY3KHU - POXOAUT Yepe3 HEHTP U3ruda ceyeHus.

(N/(An Ry ¢)) ™ +Mx/(cx Wxnmin Ry ve)+My/(cy Wynmin Ry 7¢) = (6403743/(21990 - 340 - 1))

1,5426477856,66654/(1,0484 - 2908500 - 340 - 1)+2941984,07406/(1,47 - 992040 - 340 - 1) =

0,82415 <=1 (82,41468% ot npeae/ibHOr0 3HAYEHHUS1) - YCIOBHE BbIOIHEHO (Popmyrta (105); .

ganpasiaesusax (Jx>Jvy)

4) PacueT Ha YCTOMYMBOCTH CIUIONIHOCTEHYATHIX CTEPKHEN IIPU CHKATUH U U3THOE B IBYX

9.1.1).

Tun KpUBBIX YCTOWYHBOCTH - b.

SN

= _ XY _ _W_

Jx = 523530000 mm 4 > = Jy = 174590000 mm 4 (299,86254% oT npeenbHOTO 3HAMEHHST) -

YCJIOBHUC BBITTIOJIHEHO .

Paauyc uneptun:ix = V Jx/A=V 523530000/21990= 154,29725 mm .

['uOKOCTH CTEPKHA OTHOCUTENBHO OCcH X:Ax = lefx/ix = 3500/154,2973 = 22,68348 .

Pamuyc nnepuun: iy = V JylA= vV 174590000/21990= 89,10397 mm .

['MOKOCTH CTEPXKHS OTHOCHTENBHO OCH Y:Ay = lefy/iy = 3500/89,10397 = 39,27996 .

VYcnoBHast THOKOCTh TP U3rM0€ OTHOCUTENIBHO OCH y-Y:

Ay = Ay V Ry/E=39,27996 - V 340/210000= 1,58052 .

Koa¢duiment npononsroro usruba npuaumaercs 1o Tabi. /1.1 B 3aBucumoctn o1 Ay

N3am.

Kon.yu.

Jncr

Ne nok.

Moan.

HaTta

PRO K W 001135
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gy = 0,88334 .

MomeHT COIMPOTUBJICHUA CCUCHUSA IJIA HanOoJIce CXKATOTO BOJIOKHA OTHOCHTEILHO OCH X-X:

Wex = Wx2 = 2908500 mm 3 .

MomeHT COIMIPOTUBJICHUA CCUCHUS IJIA HanOoJIee CXKATOTO BOJIOKHA OTHOCHTEIILHO OCH y-y:

Wey = Wy2 = 992040 mm 3 .

OTHOCHUTENLHBIN OKCHCHTPUCHUTCT:

mx = (Mx/N) (A/Wcx) = (26477856,66654/6403743) - (21990/2908500) = 0,03126 .

my

OTHOCHUTEIBHBIN IKCLIEHTPUCUTET:

= (My/N) (A/Wcy) = (2941984,07406/6403743) - (21990/992040) = 0,01018 .

OrHocutenbHbIA dKcrieHTprcHTeT:m = my =0,01018 .

Ycnosras tuokocTh: A = Ay =1,58052 .

5) Koaddunuent Biusguus hopMbl ceueHUs

Tum ceuenns mmo ta6m. J[.2 - 5.
I

+
Faq [
AwE 3’5-\-: h
R .ﬂ-.L
f
ﬁﬁxulﬂgw
i

Sasar A

BrIiHoc nonok - OTCYTCTBYCT.

Koadduument BnussHus popmbl ceueHus npuHuMaercs mo tadin. 1.2 n=1,70964 .

6) I[Iponoipkenue pacuera oo 1. 9.2.9

[IprBeaeHHBIN OTHOCUTENbHBIN 3KCIEHTPUCHUTET:

mef, y =nmy = 1,70964 - 0,01018 =0,0174 .

ITpuBeIeHHBIN OTHOCUTENIBHBIN IKCIIEHTPUCUTET: Mef = mef, y = 0,0174 .

T.x. mef, y <= 20 :

% -
@ Koadduiment npononbHoro n3rubda npuHuMaercs mo tadin. J[.3 B 3aBUCHMOCTH OT ?\y 1 mef,
2
o y
(pey = 0,86502 .
o 7) Onpenenenue xkoddUIMEHTA C U pacyeTa Ha YCTOMYMBOCTE M3 INIOCKOCTH n3rnba
;[ MowmeHT conpoTuBneHus Juist cxxaroro nosica: We = Wx2 = 2908500 mm 3.
§ OTHOCUTETHHBIN IKCIEHTPUCUTET:
mx = (Mx/N) (A/W¢) = (26477856,66654/6403743) - (21990/2908500) = 0,03126 .

5
% Nuer
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

Tk mxg <=5:

Tun ceyenus mo tadn. 21 - 1.
Yy o—n

tw

b

b

Tk mx <=1:
Koaddumuent:o = 0,7 .

VYcioBHasg THOKOCTE Ipu M3ru0e OTHOCUTEIBHO OCH y-y:

Ay = Ay V Ry/E=39,27996 - V' 340/210000= 1,58052 .

T.k. Ty <=3,14:
Koo dumment: B=1 .
Koaddumuent:
¢ =p/(1+amx ) = 1/(1+0,7 - 0,03126) = 0,97859 (dopmyxna (112); m. 9.2.5).
Koa¢dunueHt ¢ He D0oIKEH NPEBBIIIATh Cmax, ONPEASISIEMOrO B 3aBHCHMOCTH OT
KO3 (D PUITMEHTOB:
Kosduuuent: p = (Jx+ly)/(A h 2y = (523530000+174590000)/(21990 - 360 2) = 0,24496 .
Koadduumenr:
B =2+0,156 Jy/(A h 2) Ly 2 = 240,156 - 2027000/(21990 - 360 2) - 39,27996 2 = 2,17119 .
Koadpunment: 8 =4 p/p=4 - 0,24496/2,17119 = 0,45129 .
Koad¢unuent:

cmax = 2/(146+V (1-0) 2+(16/10) (Mx/(N h)) 2 ) =

=2/(1+0,45129+V (1-0,45129) 2+(16/2,17119) - (26477856,66654/(6403743 - 360)) 2 ) = 0,99956
(bopmyna (220); m. 9.2.5).

8) IlpoxoimkeHue pacyera mo 1. 9.2.9

Koaddunment npogonbHoro usrubda: gexy = @ey (0,6 ¢ (1/3)+0,4 ¢ (1/4)) =
=0,86502 - (0,6 - 0,97859 (1/3)+0,4 - 0,97859 (1/4)) = 0,85942 (popmymna (117); m. 9.2.9).

N/(pexy A mkp Ry yc) = 6403743/(0,85942 - 21990 - 1 - 340 - 1) = 0,99661 <=1 (99,66078%
OT MpeaeIbHOr0 3Ha4eHHus ) - YCIOBUE BhIMOIHEHO (popmyna (116); m. 9.2.9).

T.x. mef, y=0,0174 <mx =0,03126:

et
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

Tpebyercs pacuet no popmynam (109) u (111), npunnmas ey = 0
Pacuetnas mmmaa sneMmenra: lef = lefx = 3500 MM .

9) PacdeT Ha YCTOMYHMBOCTh BHEIICHTPESHHO-CIKATHIX DJIEMEHTOB

Twur ceueHus - CINIOITHOCTEHYATHIN CTCPIKCHb.

S

10) Onpenenedaye riOKOCTH CTEPIKHS

Panuyc nnepunn: i =V Jx/A=V 523530000/21990= 154,29725 mu .

['uOKOCTh CTEpPKHS OTHOCUTENBHO OocH X: Ax = lefx/i = 3500/154,2973 = 22,68348 .

Venosnas ruokocts: \ = lefx/i V Ry/E=3500/154,2973 -V 340/210000= 0,91272 .

11) Iponomkenue pacyera mo m. 9.2.2

MowmeHT conpoTuBIieHus IS cxxaroro nosica: We = Wx2 = 2908500 mm 3.

OTHOCHUTEIBHBIN IKCHEHTPUCUTET:

m = (Mx/N) (A/W¢) = (26477856,66654/6403743) - (21990/2908500) = 0,03126 .

m < =20 (0,1563% oT npeneabHOro 3HAYEHHSI) - YCIOBUE BBINOIHEHO .

12) Kospdunment Biusgaus GOpMBL ceUSHUs

Koaddurnuent Bausuus Gopmel ceuenus npuaumaercs mo taou. 1.2 n=1,78792 .

13) IIpomomxenue pacuera 110 1. 9.2.2

HpI/IBeI[eHHHﬁ OTHOCUTEIbHBIN SKCHCHTPUCUTCT:

mef=nm =1,78792 - 0,03126 = 0,05589 (popmyna (110); m. 9.2.2)).

T.x. Mmef <= 20:

Kosddurment npurumaetcst mo tadi. /1.3 B 3aBucumoctd ot A u mef @e = 0,93233 .

N/(pe A mkp Ry yc) = 6403743/(0,93233 - 21990 - 1 - 340 - 1)=0,91867 <=1 (91,86712%

OT MpeJieIbHOT0 3HAYeHus ) - yCJIOBHE BhINOIHEHO (popmyna (109); m. 9.2.2).

Koadduunenr:

o = N/(ee A mkp Ry yc) =6403743/(0,93233 - 21990 - 1 - 340 - 1) =0,91867 .

I'nbxocth: A = Ax = 22,68348 .

14) ITpoBepKa MO YCIOBHUIO IIpeAeIbHON THOKOCTH CHKAThIX DJIEMEHTOB

ITo Tabmuue 32 CII 16.13330.2011:

Tun snemenTa - 4. OCHOBHBIE KOJIOHHEIL.

et
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A =22,68348 <=180-60 o = 180-60 - 0,91867 = 124,8798 (18,16425% oT1 npeaeabHOro
3HAYeHUsI) - YCIIOBUE BBIMOJIHEHO .

15) IIpomomkenune pacuera 1o 0. 9.2.9

[TpunumaeM ruOKOCTD ISt MPOBEPKU MPEAETHHON TMOKOCTH MPH N3rH0e OTHOCUTENBHO OCH X-

X: I'mbxocth: A = Ax = 22,68348 .
16) IIpoBepka 1o yCIOBHIO MPEAeIbHON THOKOCTH CKATHIX ITEMEHTOB
ITo Tabmmue 32 CII 16.13330.2011:
A =22,68348 <=180-60 oo = 180-60 - 0,91867 = 124,8798 (18,16425% ot npeaeabHOro

3Ha‘leHI/Iﬂ) - YCJIOBUC BBIIIOJIHCHO .

17) PacdeT Ha YCTOMYHMBOCTh BHEIICHTPESHHO-CIKATHIX DJIEMEHTOB IIOCTOSHHOTO CEUCHHS U3

IUIOCKOCTH ACHCTBUS MOMEHTA IIPH M3ru0e B IJIOCKOCTU HAMOOIBIIEH JKECTKOCTH, COBIAJAFONICH C

IUIOCKOCTBIO cuMmeTpun (Jx>Jy)

T.x. Jx = 523530000 mm 4 > = Jy = 174590000 mm 4 :

Pamuyc naepuun: iy =V Jy/A= 174590000/21990= 89,10397 mm .
y=Vliy

['MOKOCTH CTEPXKHS OTHOCHUTENBHO OCH Y: Ay = lefy/iy = 3500/89,10397 = 39,27996 .

Venonas ru6kocts: \ = Ay V Ry/E=39,27996 - V' 340/210000= 1,58052 .

Koa¢hdunment npo1oapHOro uarunba npuHuMaetcs 1mo tadi. JI.1 B 3aBUCHMOCTH OT A
oy = 0,88334 .

18) OmnpenencHue KOBd)d)I/IHI/IeHTa C JUIS pacyeTa Ha YCTOMYHMBOCTE M3 IJIOCKOCTH n3ruda

MomeHT conpoTuBIIeHUs IS cxxaroro nosica: We = Wx2 = 2908500 mm 3.
OTHOCHUTETHHBIN IKCIIEHTPUCHUTET:

mx = (Mx/N) (A/W¢) = (26477856,66654/6403743) - (21990/2908500) = 0,03126 .
Tx.mx <=5 mx <=1:

Koaddumuent: o0 = 0,7 .

9 VYcnoBHast THOKOCTb MTPH U3rM0€ OTHOCUTENBHO OCH Y-V:
: Ay = Ay V Ry/E=39,27996 - ' 340/210000= 1,58052 .
3 e<=3.14:
Tx. Ay<=3,14:
Kosdpoumuent: =1 .
g Koaddunuent: ¢ = p/(1+a mx ) = 1/(1+0,7 - 0,03126) = 0,97859 (bopmyna (112); m. 9.2.5).
C'% KoadduimeHt ¢ He 10mkeH NpeBbIaTh Cmax, OMPEIEIIEMOro B 3aBUCHMOCTH OT
c
K03 (HULIHEHTOB:
5
%:'. JNver
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Koo dunment: p = (Jx+Jy)/(A h 2) = (523530000+174590000)/(21990 - 360 2) = 0,24496 .
Koaddumuent:

= 2+0,156 Jy/(A h 2) Ay 2 =2+0,156 - 2027000/(21990 - 360 2) - 39,27996 2 = 2,17119 .
Koaddumuent: d =4 p/p =4 - 0,24496/2,17119 = 0,45129 .

Koadduuumenr:

cmax = 2/(1+8+V (1-6) 2+(16/.0) (Mx/(N h)) 2 ) =

= 2/(1+O,45129+\/ (1-0,45129) 2+(16/2,171 19) - (26477856,66654/(6403743 - 360)) 2 ) =0,99956
(bopmyna (220); . 9.2.5).
19) IIponomkenne pacuera 1o 9.2.4

N/(c @y A mkp Ry y¢) = 6403743/(0,97859 - 0,88334 - 21990 - 1 - 340 - 1) =0,99083 <=1

(99,08344% ot npeebHOr0 3HAYEHHsI) - yCa0BHE BoImoHeHO (popmyna (111); 9.2.4).

Kosdppumuent:oe = N/(py A mkp Ry y¢) = 6403743/(0,88334 - 21990 - 1 - 340 - 1) = 0,96962
[TpuHuMaeM rHOKOCTD IJIsl IPOBEPKHU MPEAETHHON THOKOCTH:

['ubkocTh: A = Ay = 39,27996 .

20) [IpoBepka o yCJIOBHIO NMPe/IeNbHON I’MOKOCTH CHKAThIX 3JIE€MEHTOB

ITo Ttabmuie 32 CIT 16.13330.2011:

A =39,27996 <=180-60 oo = 180-60 - 0,96962 = 121,8228 (32,24352% oT npeaeabHOr0

3HAYeHHUs1) - YCIIOBUE BBIMOJIHEHO .

PacdeT mpoBOAMM B IPOrPaMMHOM KOMILIEKCE «NormCad»

2 BADUAHT

HH&ODMCH/H/I}Z 0 pacdyeme:.

Pacuer BeimonHeH B cooTBeTcTBUH C: I1.1. 9.1.1;9.2.9 CII 16.13330.2011 CranbHbie
KOHCTPYKIIUU;

HUcxoonwvie oannuie:.

['eomeTpryeckue pa3Mephl DJIEMCHTA:

- PacueTnas gnuHa siemeHTa lefx = 3500 M
- Pacuernas nimna snemenra lefy = 3500 mm;

et
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Harpyska:

- Hopmanshas cuna N = 345 kH

- M3rubaromumii MoMeHT My = 96 xHwm;
- Msrubarommii moment My = 67 kHwm
- [lonepeunas cuna Ha oxHy crenky cedenns Qy = 20 kH ;

Dusnyeckue XapaKTCPUCTHUKHU

- Monyins casura G = 78500 Mlla;

- Moayns ynpyroctu E = 210000 MI1a;
[Ipo4YHOCTS:

(Bun meranna - @aconnslii npokar; Ctanp u Tommuna meramia — C355 ; Ot 16 go 40 mm):

- Pacuetnoe conpoTupieHne pacTsKEHHIO, CXKATHIO, M3rudy 110 mpeneny Tekydectu Ry = 340
MllIa;

- Pacuetnoe conporuBnenue cranu casury Rs = 197 Mlla;

KosdbduumeHTs HaieKHOCTU U VCIOBUSA pa0OTHIL:

- Koo umment ycnosus padotst yc =1
- KoaddunmeHt HagexxHOCTH B pacueTax Mo BpeMEHHOMY CONpPOTHBIeHHO Yy = 1,3 ;

OCHOBHBIE XapPaKTEPUCTUKU cedeHun: cM. Tabmumy 5.1.1.

Peszynivmamot pacuema:

1) PacueT Ha IPOYHOCTh BHELIEHTPEHHO-CKATHIX WM BHEIIETPEHHO-PACTIHYTHIX 3JIEMEHTOB

DJEeMEHT - CXKATBIN.
ITnomans HeTTo: An = A = 21990 MM 2,

KacarenbHble HanpsKEHUS:

T = Qy Sx/(Jx tw) = 19613,30001 - 1627800/(523530000 - 13) =4,69101 MIla .

2 2) ITponomxenue pacyera mo n. 9.1.1
i T.k. ©/Rs =4,69101/197 = 0,02381 <= 0,5 u N/(An Ry) = 3383294/(21990 - 340) = 0,45252 >
(0]
2] [o1:
CrnenoBarenbHO pacyeT JOJKEH ObITh BBIMOIHEH 1o dhopmyre ( 105 )

g 3) KoaddurmenTs! ajs pacuera Ha IPOYHOCTh DJIEMEHTOB CTALHBIX KOHCTPYKIIMHA € YIETOM
o0
= Pa3BHUTHS IJIACTHYECKUX JiehopMaIi
=
= Tun ceuenus mo tabmn. E.1 - 1.
=
g
% Nuer
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A ¥ Y

cyvoy

Koaddurnment npuaumaercs o tada. E.1 cx = 1,0484 .
Kospduument npunumaerces no tabin. E.1 cy = 1,47 .
Koadduuument npunnmaercs o tadm. E.1n =1,5.

MuHnMaIbHOE 3HAUSHHNE MOMEHTA COIIPOTUBIJICHHA HETTO!

Wxnmin = min(Wxn1 ; Wxn2) = min(2908500;2908500) = 2908500 Mmm 3,
N3rub - B ABYX IIaBHBIX TIOCKOCTSIX.

MuHUMaTBHOE 3HAYCHUE MOMEHTA COITPOTHBIICHUSI HETTO:
Wynmin = min(Wyn1 ; Wyn2) = min(992040,992040) = 992040 mm 3,

Twur cedeHus - OTKPBITHIC.

LIeHTp NpUIIOKEHUST HATPY3KH - IPOXOJUT Yepe3 LEHTP U3ruda ceueHus.

(N/(An Ry v¢)) ™ +Mx/(cx Wxnmin Ry yc)+*My/(cy Wynmin Ry vc) = (3383294/(21990 - 340
- 1)) 1.5+94143490,36991/(1,0484 - 2908500 - 340 - 1)+65704310,98733/(1,47 - 992040 - 340 - 1) =
0,52773 <=1 (52,77283% ot npeeJibHOT0 3HAYEHHS ) - YCIOBHE BhIMoHEHO (popmyina (105); m.
9.1.1).

4) PacueT Ha YCTOMYMBOCTh CILIOITHOCTEHYATHIX CTEP)KHEHU IPU CKATUH U M3ruode B ABYX

HamnpasJICHUAX (J x>J V)

Tun KpUBBIX YCTOWYMBOCTH - b.

T TII0

- _ Y _ _\Kb/_

Jx = 523530000 My 4 > = Jy = 174590000 mm 4 (299,86254% ot npenebHOIr0 3HA4eHUs!) -

YCJIOBUE BEIITOJIHEHO .

Pamuyc uneptun:ix =V Jx/A=V 523530000/21990= 154,29725 mm .

['MOKOCTh CTEpKHSI OTHOCUTENBHO OcH X: Ax = lefx/ix = 3500/154,2973 = 22,68348 .

et
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Pamuyc unepun: iy =V Jy/A=V 174590000/21990= 89,10397 mm .
y=Vly

['uOKOCTH CTEPXKHS OTHOCHTENBHO OCH Y: Ay = lefy/iy = 3500/89,10397 = 39,27996 .

YcnoBHas THOKOCTb HPH M3THOE OTHOCHTENBHO OCH y-y:Ay = Ay V Ry/E= 39,27996 - vV

B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

340/210000= 1,58052 .

Oy =

Wex =

Koa¢umment npononsHoro usruba npuauMaercs o Tabi. JI.1 B 3aBucuMoctn 0T Ay
0,88334 .

MOMEHT CONPOTUBIICHUS CEYCHHUS IJ1s1 HAMOOJIee CKATOTO BOJIOKHA OTHOCUTEIIBHO OCH X-X:

Wx2 =2908500 mm 3 .

MomeHT COIIPOTUBJICHUSA CCUCHUSA I HanboJIee C)KaTOTrO BOJIOKHA OTHOCHTEILHO OCH y-y:

Wey = Wy2 = 992040 mm 3 .

OtHocutenbHbIN 3KCHeHTpUCUTET: mx = (Mx/N) (A/Wex) = (94143490,36991/3383294) -

(21990/2908500) = 0,21038 .

OTHOCHUTENLHBIN OKCHCHTPUCHUTCT:

my = (My/N) (A/Wcy) = (65704310,98733/3383294) - (21990/992040) = 0,43048 .

OTHOCHUTENBHBIN SKCHEHTPUCHTET: M = my = 0,43048 .
YcnoBHast THOKOCTh: A = Ay =1,58052 .

5) Kosddbunment Bimsguansa hopMbl ceUeHUs

Tun ceyenus mo tabma. J[.2 - 5.

$Il

DSAw

-&f

\.

\.ﬂuf

i
Sogap A
BrIHOC MOJIOK - OTCYTCTBYET.
Koad¢unment Bnusuus popmsl ceueHus npuaumaetcs no tadn. /1.2 n=1,6809 .

6) IIponoipkenue pacuera oo 1. 9.2.9

HpI/IBeI[eHHHﬁ OTHOCUTEIbHBIN SKCHCHTPUCUTCT:

mef, y =nmy = 1,6809 - 0,43048 = 0,72359 .

IIpuBeICHHBINH OTHOCUTENBHBIN SKCIEHTPUCUTET: Mef = mef, y = 0,72359 .

T.x. mef, y <=20:

et

PRO K W 001135

N3am.

Kon.yu.| JNluct |Ne pok.] MMoan. HaTta 58
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WuB. Ne noan.

Koadumuent npononsuoro u3ruba npuHIMaercs 1o Tabir. J1.3 B 3aBHCUMOCTH OT Ay M mef,

ey = 0,64458 .

7) OmnpenencHue KOBd)d)I/IHI/ICHTa C JUIS pacyeTa Ha YCTOMYHMBOCTh M3 IIIOCKOCTH n3ruda

MowmeHT conpoTuBiieHus I cxxaroro nosca: We = Wx2 = 2908500 mm 3.
OTHOCHUTEIBHBIN IKCHEHTPUCUTET:

mx = (Mx/N) (A/W¢) =(94143490,36991/3383294) - (21990/2908500) = 0,21038 .
Tx.mx <=5:

Tun ceyenus o tadn. 21 - 1.

Tk mx <=1:

Koaddumument: o = 0,7 .

VYcioBHast rTHOKOCTb ITPU U3rM0€ OTHOCUTENIBHO OCH Y-Y:

Ay = Ay V Ry/E=39,27996 - V 340/210000= 1,58052 .

T.k. )\y< =3,14:

Koadpouuuent: =1 .
Koad¢unuent:
¢ =p/(1+amx ) = 1/(1+0,7 - 0,21038) = 0,87164 (dbopmyna (112); m. 9.2.5).
Koadduiment ¢ He 10mkeH NpeBbIaTh Cmax, OMPEIEIIEMOro B 3aBUCHMOCTH OT
K03 (HULIMEHTOB:
Ko duunent:
p=UxHy)/(Ah 2y = (523530000-+174590000)/(21990 - 360 2) = 0,24496 .

Koaddunumenr:

B =2+0,156 Jy/(A h 2) Ly 2 = 240,156 - 2027000/(21990 - 360 2) - 39,27996 2 = 2,17119 .

Koaddunuent: 6 =4 p/p =4 - 0,24496/2,17119 = 0,45129 .
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Koaddunumenr:

cmax = 2/(1+8+V (1-6) 2+(16/.0) (Mx/(N h)) 2 ) =

= 2/(1+O,45129+\/ (1-0,45129) 2+(16/2,17119) - (94143490,36991/(3383294 - 360)) 2 ) = 0,98099
(bopmyna (220); . 9.2.5).

8) IlpogoikeHue pacyera mo 1. 9.2.9

Kosdduuuent npomonbHoro nsrubda: gexy = @ey (0,6 ¢ (1/3)+0,4 ¢ (1/4)) =
=0,64458 - (0,6 - 0,87164 (1/3)+0,4 - 0,87164 (1/4)) = 0,61856 (popmyna (117); m. 9.2.9).

N/(pexy A mkp Ry yc) = 3383294/(0,61856 - 21990 - 1 - 340 - 1) =0,73157 <=1 (73,15664%
OT MpeieIbHOT0 3HAaYeHus1) - YCIIOBHE BBINMOIHEHO (hopmyna (116); m. 9.2.9).

T.x. mef, y = 0,72359 >=mx =0,21038 :

JOTOJIHHUTENLHOM IpoBepky 110 Gpopmyam (109) u (111) mpu ey = 0 - He TpebyeTes.

T.x. Ax =22,68348 <= Ay = 39,27996 :

JIOTIOJIHUTENBHOM mpoBepkHu 1o Gopmyite (109) npu ey = 0 - He TpeOyeres.

[TpuHuMaeM THOKOCTD IJIsl IPOBEPKHU MPEAETHHON THOKOCTH:

['ubkocTh: A = max(Ax ; Ay) = max(22,68348,39,27996) = 39,27996 .

9) IIpoBepKa 110 VCIOBUIO NPENEAbHON TMOKOCTH CKATBIX DJIEMEHTOB

[To Tabmmme 32 CII 16.13330.2011: Tum snementa - 4. OCHOBHBIE KOJIOHHBI.

Tk o <0,5:

Koadduuuent: o =0,5 .

A =39,27996 <=180-60 oo = 180-60 - 0,5 =150 (26,18664% oT npee;ibHOr0 3HAYEHNS) -

YCJIOBUE BBIITOJIHCHO .

BbiBoa: NPOYHOCTH M YCTOHYMBOCTH K0JIOHHBI K1 n K1-1 o0ecneuena

5.1.4 Pacuem xonouuwvl mapku K2

(=]}
z
@
I
=
s o
o Pacuer IIpeamnojara€T paCCMOTPCHUA 2-X BapHaHTOB BO3BHUKHOBCHHUA MaKCUMAJIbHBIX YCUIINH B
m
KOJIOHHE:

1 BapI/IaHT: Nmax=4700 KH MX, COOTB =l6 KHM . My, COOTB. =8,9 KHM
2
o0
=
c
g
o
=
=
g
2
2 Nuet
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.
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2 BapuaHT: Mx.max=114 kHM My, coors =0.5kHM . N coors =2667xH
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

[ | —
93 -8.53

-11.4 -9 33 -111 -5.69 -427 -2.84 -1.42 -0.0435 0.0435 1.42 2.84 427 435
PCY pacuetreie. Or if (TaGmuma CII_1)
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Pacuyer nnpoBoaum B mporpammuoM komiuiekce «NormCAD»

HHd)OI?MCZuuH O pacueme:.

1 BapuanT

Pacuer BemmonaeH B coorBeTcTBUH C: 1.1 9.1.1;9.2.9 CII 16.13330.2011 CranbHble

KOHCTPYKIIUY;

HUcxoonwvle oannoie:

['eomeTpuyeckne pa3Mephl DJICMCHTA:

- PacueTnas gnuHa siemenTa lefx = 3500 M

- PacueTHas ganHa >neMeHTa lefy = 3500 mm;

Harpyska:

- Hopmansnas cuna N = 4700 xH;

- U3rubaromnuii MoMeHT Mx = 16 kHwm;

Mam. |Kon.yy.] Nuct |Ne pok.| MMoan.

HaTta
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

Mlla;

- U3srubarommii MOMEHT My =9 xHwm;
- [loniepeunast cuna Ha oHy cTeHKY ceuenus Qy = 10kH

Dusnyeckue XapaKTCPUCTHUKHU

- Moayns casura G = 78500 Mlla;

- Moayns ynpyroctu E = 210000 MIla;
IIpo4YHOCTS:

(Bun meranna - ®aconnsiit npokat; Ctanp u ToamHa Metawia - C355 ; Ot 2 1o 20 mm):

- Pac4yeTHOE CONMPOTHUBIICHUE PACTKEHHIO, CHKATUIO, H3TMOY 1O Npeseny TeKydectd Ry = 34

- Pacuetnoe conpotusnenue ctanu casury Rg = 197 Mlla;

KosdbdbunumeHTsl HaieKHOCTU U YCIOBHUS paAOOTHI:

- Koaddunuent ycnosus pabotst ye =1 ;
- Koo pummenT Hage:)xkHOCTH B pacueTax Mo BpeMEHHOMY CONPOTUBIECHUIO Yy = 1,3 ;

OCHOBHBIE XapAKTEPUCTUKHU ceyeHnr: cM. Tadmumy 5.1.1

I

P€3Vﬂbmambl pacuema.

1) Pacuer Ha IPOYHOCTHh BHEIEHTPEHHO-CXKATHIX MM BHEIETPEHHO-PACTSIHYTBIX DJIEMEHTOB

DJIEMEHT - CHKaThIH.
CeliCMUYHOCTD IIJIOIIAIKH CTPOUTENHCTBA - HE OoJiee 6 O6aIoB.

Koaddurment ycnosus padotst no 1. 2.14 CHull II-7-81 "CtpouTenbcTBO B CEHCMHUUECKUX

paiionax": mkp=1.

Tx. mkp<=1:

[IpoBepka ycnoBuii BeITIOIHEHHS pacueTa 1o Gopmyiie ( 105 ):

T.x. Ry <=440 MIla :

HenocpencTBeHHOE BO3/A€iCTBHE HA DIEMEHT TMHAMUYECKUX HArPy30K - OTCYTCTBYET.
Ocnalnenust CTEHKH OTBEPCTUSIMU - OTCYTCTBYIOT.

ITnomans HeTTO: An = A = 16040 MM 2

KacarenbHble HanpsHKEHUS:

T = Qy Sx/(Jx tw) = 9806,65001 - 1173000/(370900000 - 11) =2,81948 MIla .

0
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2) Ilpomomxkenue pacyera 1mo 1. 9.1.1

T.k. ©/Rs =2,81948/197 = 0,01431 <= 0,5 u N/(An Ry) = 4609126/(16040 - 340) = 0,84515 >

0,1:
CrnenoBarenbHO pacyeT JOJDKEH ObITh BBIOIHEH 10 hopmyie ( 105)

3) KOC)d)(bI/IHI/IeHTI)I JUIS pacdyeTa Ha MPOYHOCTH DJIEMEHTOB CTAIBLHBIX KOHCTPYKIIHMNA C YIESTOM

Pa3BUTHUIA IJIIACTUYCCKUX I[ed)ODMaHI/Iﬁ

Tun ceyenus o taon. E.1 - 1.

&g, W

Y
ST
i

tvoy

b

-

Koaddurnuent npuaumaercs no tada. E.1 cx = 1,0466 .
Kosdppunuent npunnmaeres no taba. E.1 cy = 1,47 .
Koadduuument npuanmaercs o tadm. E.1n =1,5.
MuHuMaIbHOE 3HAYEHHE MOMEHTA COIIPOTHUBIICHUS HETTO:
Wxnmin = min(Wxn1 ; Wxn2) = min(2132000;2132000) = 2132000 mm 3 .
N3rub - B IBYX IMIAaBHBIX IIOCKOCTSIX.

MunumanabHOE 3HaUYCHUE MOMCHTA COIIPOTUBJICHUA HETTO!

Wynmin = min(Wyn1 ; Wyn2) = min(715000;715000) = 715000 mm 3 .

Twum ceuenns - OTKPBITHIC.
L[eHTp MPUIIOKCHUS HAT'PY3KH - ITPOXOAUT YE€PE3 LICHTP I/I3FI/I68. CCUCHUSL.
(N/(An Ry y¢)) M +Mx/(cx Wxn,min Ry v¢)+My/(cy Wyn,min Ry 7c) =
= (4609126/(16040 - 340 - 1)) 1.5+15690581,72832/(1,0466 - 2132000 - 340 - 1)+
+8825952,22218/(1,47 - 715000 - 340 - 1) = 0,82235 <=1 (82,23475% OT Npe/eIbHOTO 3HAYEHHsI)

- ycioBue BoInodiHeHo (popmymna (105); m. 9.1.1).

(=]}
z o o
o 4) PvaeT HAa YCTONWYHNBOCTH CINIOITHOCTCHYATHIX CTCPKHECHU IIPU CXKATHUU U H3FI/I6€ B JIBYX
I
=
s HAaIllpaBJICHHUAX (JX>JV)
& §
Tumn KpUBBIX YCTOMUUBOCTH - b.

@
=
@
o0
=
c
=
o
C
=
g
o
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T TIIO0

- _ Y _ _W_

Jx = 370900000 mMm 4 > = Jy = 125100000 mm 4 (296,48281% oT npeeTLHOr0 3HAYEHMS) -

YCJIOBHUC BBIITOJIHCHO .

Panuyc nnepuu: ix =V Jx/A=V 370900000/16040= 152,06394 mm .

['MOKOCTh CTEPIKHS OTHOCUTENILHO OCH X: Ax = lefx/ix = 3500/152,0639 =23,01664 .

Panuyc unepunn: iy =V Jy/A=V 125100000/16040= 88,31337 mm .
y=Vly

['MOKOCTB CTEPXKHS OTHOCHTENBHO OCH y: Ay = lefy/iy = 3500/88,31337 = 39,6316 .

YcnoBHas THOKOCTH HPH M3THOE OTHOCHTENBHO OCH y-y:Ay = Ay Vv Ry/E= 39,6316 - Vv

340/210000= 1,59467 .

Koa¢duiment npononsHoro usruba npuaumaercs 1o tabi. JI.1 B 3aBucumoctn o1 Ay
oy = 0,88164 .
MOMEHT COnpOTHUBIIEHUS CEUEHUs AJi1 Haubojee CKATOro BOJIOKHA OTHOCUTENIBHO OCH X-X:

Wex = Wx2 = 2132000 mm 3 .

MomeHTt COIMPOTUBJICHHUA CCUCHUSA I HanOoJIee CXKaTOTO BOJIOKHA OTHOCHTEILHO OCH y-y:
Wey = Wy2 = 715000 mm 3 .
OTHOCHUTEIBHBIN IKCLIEHTPUCUTET:

mx = (Mx/N) (A/Wex) = (15690581,72832/4609126) - (16040/2132000) = 0,02561 .

B3am. uHB. Ne

OTHOCHUTEIBHBIN IKCIEHTPUCUTET:
my = (My/N) (A/Wcy) = (8825952,22218/4609126) - (16040/715000) = 0,04296 .

OTHOCHUTECIBHBIN SKCHCHTPUCUTCT:

MNoan. n parta

m =my = 0,04296 .

VcnoBHast THOKOCTD:

A= Ay=1,59467 .

5) Koaddbunment siusguansa hopMbl ceueHUs

WuB. Ne noan.

et
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

Tumn ceuenus mo ta6ma. /1.2 - 5.

At
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10,58
;

Sasas A

BBIHOC ITI0JIOK - OTCYTCTByeT.

Koaddurnuent Bausaus Gopmel ceuenus npuaumaercs mo taoi. 1.2 n=1,70571 .

6) IIponoipkenue pacuera oo . 9.2.9

[IprBeAEHHBIN OTHOCUTENBHBIN 3KCUEHTPUCUTET:
mef, y =nmy = 1,70571 - 0,04296 = 0,07328 .

[IprBeaeHHBIN OTHOCUTENbHBIN 3KCUEHTPUCHUTET:
mef = mef, y = 0,07328 .

T.k. mef, y<= 20 :

Koaduiment npononsHoro uzruba npuaumaercs 1o tabir. /1.3 B 3aBUCHMOCTH OT Ay M mef, y

ey = 0,86326 .

7) OnpeneneHue KOBd)d)I/IHI/IeHTa C JUIs pacyeTa Ha YCTOMUYMBOCTD M3 INIOCKOCTHU n3ruda

Moment COIMPOTUBJICHUA IJIA CKATOTO IosACaA:

We=Wx2 =2132000 mm 3 .
OTHOCHUTEIBHBIN IKCLIEHTPUCUTET:

mx = (Mx/N) (A/W¢) = (15690581,72832/4609126) - (16040/2132000) = 0,02561 .
Tx.mx <=5:

Twurm ceuenus o tadm. 21 - 1.

Tx.mx <=1:
Koaddumument: o = 0,7 .

VYcnoBHas rHOKOCTh ITPU U3rM0€ OTHOCUTENIBHO OCH Y-Y:

et
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

Ay =2y V Ry/E=39,6316 -  340/210000= 1,59467 .
Tk Ay<=314:
Koadpdumuent: f=1.
Koadduuuent: ¢ = p/(1+a mx ) = 1/(1+0,7 - 0,02561) = 0,98239 (popmyna (112); m. 9.2.5).
Koaddumuent ¢ He 10/keH NpeBbIIaTh Cmax, ONPEIEIAEMOro B 3aBUCHMOCTH OT
KO3 PHULIHUEHTOB:

Koadduuumenr:

p=(xHy)/(Ah 2) = (370900000+125100000)/(16040 - 348 2) = 0,25534 .
Koadduuumenr:
L =2+0,156 Jt/(A h 2) Ay 2 =2+0,156 - 1389000/(16040 - 348 2) - 39,6316 2 = 2,17521 .
Koaddumuent:

d=4p/pn=4-0,25534/2,17521 = 0,46955 .

Koa¢ppunment:

cmax = 2/(1+6+V (1-6) 2+(16/10) (Mx/(N h)) 2 ) =

= 2/(1+0,46955+\ (1-0,46955) 2+(16/2,17521) - (15690581,72832/(4609126 - 348)) 2) = 0,99967
(bopmymna (220); m. 9.2.5).

8) IlpogomkeHue pacyera mo 1. 9.2.9

KoaddurmenT mpomonpHOTo M3ruoda:
Pexy = ey (0,6 ¢ (1/3)+0,4 ¢ (1/4)) =
=0,86326 - (0,6 - 0,98239 (1/3)+0,4 - 0,98239 (1/4)) = 0,85867 (popmymna (117); m. 9.2.9).
N/(pexy A mkp Ry yc) = 4609126/(0,85867 - 16040 - 1 - 340 - 1) =
=0,98426 <=1 (98,42581% oT npeaebHOr0 3HAYEHMS)

- ycioBue BoInodiHeHo (popmymna (116); m. 9.2.9).

T.x. mef, y = 0,07328 > =mx = 0,02561 :

JIOTIOJIHUTENBHOM TIpoBepKy 110 Gopmyiam (109) u (111) pu ey = 0 - He TpebyeTes.

T.k. Ax =23,01664 <= Ay = 39,6316 : nononHuUTENLHO MpOBEPKH 110 Gopmyste (109) npu ey
=0 - He TpedyeTcH.

[TpuarMaeM ruOKOCTh AJIst IPOBEPKHU MPEAEIbHON TMOKOCTH:

I'nGkocTs:

% = max(hx ; hy) = max(23,01664;39,6316) = 39,6316 .

et
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9) IIpoBepKa 110 VCIOBUIO NPENEAbHON TMOKOCTH CKATHIX DJIIEMEHTOB

ITo Tabmuue 32 CII 16.13330.2011:

Tun snementa - 4. OCHOBHBIE KOJIOHHBI.

Tk o <0,5:

Koadduuument: oo = 0,5 .

A =39,6316 <=180-60 a0 =180-60 - 0,5 =150 (26,42107% oT npeaeIbHOr0 3HAYEHHU) -

YCJIOBHUEC BBIIIOJHCHO .

2 BADHAHT

HH(Z)ODMCZZ/{M}Z O pacueme:

PacueT BeImosHEH B coOoTBETCTBUH C: M.I1. 9.1.1;9.2.9 CII 16.13330.2011 CransHbIC

KOHCTPYKIIHUU,

HUcxoonwvle oannoie:

I'eoMeTpryeckre pa3Mephl 3JIEMEHTA.:

- PacueTtnas mmaa siementa lefx = 3500 M

- PacueTHas qinHa >ieMeHTa lefy = 3500 mm;

Harpyska:
- Hopmanbnas cuna N = 2667 kH;

- Usrubarommii MomenT Mx = 114 kHm
- Msrubaromuii MomeHT My = 5 kHw;

- [loniepeunast cuita Ha oJiHy cTeHKy cedenust Qy = 60 kH

Dusznyeckue XapaKTCPUCTHUKHU !

2 - Mopayns casura G = 78500 MlTa;
@
S - Moayns ynpyroctu E = 210000 Ml1a;
(E“
@

IIpOYHOCTS:
© (Bun meranna - ®aconnslii npokat; Ctanb 1 Tommuaa Metaia - C355 ; Ot 2 1o 20 mm):
5
= - PacueTHOE CONMPOTUBIIEHNE PACTSHKEHHIO, CXKATHIO, M3rUOY 110 Tipeneny Tekydectu Ry = 340
§ Mlla;

- Pacuetnoe conporunenue cranu casury Rg = 197 Mlla;
-
g
2 Nuer
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KosdbdunmeHTsl HaieKHOCTU U YCIOBHUS pa0OTHI:

- Koo uument ycnosus pabotst ye =1 ;
- Koaddpunuent HagexxHOCTH B pacueTax Mo BpEMEHHOMY COINPOTHBICHHIO Yy = 1,3 ;

OCHOBHBIE XapPaKTEPUCTUKU cedeHu: cM. Tabuumy 5.1.1

1

P€3V]lbmal’l’lbl pacuema.

1) PacueT Ha IpOYHOCTh BHEIEHTPEHHO-CKATHIX MJIM BHEIICTPEHHO-PACTIHYTHIX 3JIEMEHTOB

DJIEMEHT - CHKaTbIH.
KacarenbHble HapsKEHUS:

T = Qy Sx/(Jx tw) = 58839,90004 - 1173000/(370900000 - 11) = 16,91689 MlIla .
2) IIponomxenue pacyera no . 9.1.1

T.k. ©/Rs = 16,91689/197 = 0,08587 <= 0,5 u N/(An Ry) = 2615434/(16040 - 340) = 0,47958 >

0,1:
CrneoBaTenbHO pacyeT JOJDKEH OBITh BBITIOHEH 110 opmyite ( 105)

3) KoaddunmeHTs! Uid pacyera Ha IIPOYHOCTh DIEMEHTOB CTAIBHBIX KOHCTPYKIIHMI C YYETOM

Pa3BUTHA IJIACTHYCCKHUX I[ed)ODMaHI/Iﬁ

Tun ceyenus o taou. E.1 - 1.

A _F Y
Aﬁ’I_}E *
AEY ¥

Koad¢punument npunumaercs no tada. E.1 cx = 1,0466 .
Koo dunuent npunumaerces no tabin. E.1 cy = 1,47 .

Koaddunment npunumaercs o tadn. E.1n =1,5.

% MI/IHI/IMEL]'IBHOC 3HAYCHHUC MOMCHTA COHpOTI/IBJ'IeHI/IH HETTO:
(% Wxnmin = min(Wxnl ; Wxnz) = m1n(2132000,2132000) =2132000 MM 3 .
@

I/ISFI/I6 - B IBYX TJIaBHBIX ITJIOCKOCTSX.

MunumanapHOE 3HaUeHE MOMEHTA COIIPOTUBJICHUA HETTO!:
§ Wynmin = min(Wyn1 ; Wyn2) = min(715000;715000) = 715000 mm 3 .
CE,.: Twun ceuenus - OTKPBITHIC.
C

IleHTp MpHIIOKEHUST HATPY3KH - POXOUT Yepe3 EHTP U3rnda CeUCHHS.
c
g
% Nuet
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

(N/(An Ry ve)) B +Mx/(cx Wxnmin Ry 'Yc)+My/(Cy Wynmin Ry ve) = (2615434/(16040 - 340 - 1))

1,5+111795394,81426/(1,0466 - 2132000 - 340 - 1)+4903306,7901/(1,47 - 715000 - 340 - 1) = 0,4932

<=1 (49,31969% oT npe/ebHOT0 3HAYEHHUS) - YCIOBHE BbIoHEHO (Popmyia (105); m. 9.1.1).

4) PacdueT Ha YCTOMYHMBOCTH CINIOITHOCTEHYATHIX CTEPKHEH IIPH CKATHH U n3rude B JABYX

ganpasiaeHusx (Jx>Jv)

Turm KpUBBIX YCTOMYUBOCTH - b.

TTII0

= _ X _ _\ib/_

Jx = 370900000 mm 4 > = Jy = 125100000 mm 4 (296,48281% 0T npe/eLHOTO 3HAMEHHST) -
YCJIOBHUC BBIITIOJIHECHO .

Pazmyc HHCPLUU:

ix =V Jx/A= 370900000/16040= 152,06394 M .

['n6KOCTh CTEP)KHS OTHOCUTENIBHO OCH X:
Ax = lefx/ix = 3500/152,0639 = 23,01664 .

Pannyc unepuuu:

iy =V Jy/A= 125100000/16040= 88,31337 mm .

['MOKOCTB CTEPXKHSI OTHOCUTENBHO OCH ¥: Ay = lefy/iy = 3500/88,31337 = 39,6316 .

YcnoBHas THOKOCTh HPH M3THOE OTHOCHTENBHO OCH y-y: Ay = Ay Vv Ry/E= 39,6316 - V 340/210000=
1,59467 .

Koaddumuent npogonsuoro usruba npuaumMaercs o 1abm. JI.1 B 3aBUCHMOCTH OT Ay
oy =0,88164 .
MOMEHT cOonpoTHUBIIEHNUS CEUEHUs JI1 HauboJjee cKaToro BOJIOKHA OTHOCUTENIBHO OCH X-X:

Wex = Wx2 = 2132000 mm 3 .

et
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

Mowment CONMPOTUBJICHUA CCUCHUS I Han0O0JIee CXKATOr0 BOJIOKHA OTHOCUTEIBLHO OCU y-y:

Wey = Wy2 = 715000 mm 3 .
OTHOCUTEIBHBIN IKCHEHTPUCUTET:
mx = (Mx/N) (A/Wex) = (111795394,81426/2615434) - (16040/2132000) = 0,32159 .
OTHOCHUTEIBHBIN IKCHEHTPUCUTET:
my = (My/N) (A/Wcy) = (4903306,7901/2615434) - (16040/715000) = 0,04206 .
OrHocHTENBHBIN dKCIIeHTprCHTET: M = my = 0,04206 .

Ycnosras TuokocTh: A = Ay =1,59467 .

5) Koaddunuent Biusguaus hopMbl ceUeHUs

Tum ceyenns o ta6m. J[.2 - 5.

fo 4
B

A
Za
AwE - Hﬂ"; h

A Y|
Mg
ﬁ ﬁzulﬁ'&'w
i
Sagag A
BeIHOC TIOJIOK - OTCYTCTBYET.
Koadduument Bnustaust Gopmel ceueHus npuauMaetcs mo tadn. 1.2 n=1,70578 .

6) IIponoipkenue pacuera oo 1. 9.2.9

HpI/IBeI[eHHHﬁ OTHOCHUTEJIbHBIN OKCHCHTPUCHUTCT:

mef, y =nmy = 1,70578 - 0,04206 = 0,07175 .

[IprBeaeHHBIN OTHOCUTENbHBIN 3KCIEHTPUCHUTET:

mef = mef, y= 0,07175 .

T.x. mef, y <= 20 :

Koaddumuent npononsHoro uiruba npuHAMaeTcs 1o Tabm. JI.3 B 3aBUCHMOCTH OT Ay H mef, y

Pey = 0,86326 .

7) Onpenenenne kodhdUIIMEHTA C U pacdyeTa Ha VCTOMYUBOCTh W3 IUIOCKOCTH M3ruda

MomeHT COMMPOTUBJICHUA IJIA CKATOTO ITOACA:

We = Wx2 =2132000 mMm 3 .

et
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OTHOCUTENBHBIN SKCIIEHTPUCHUTET:
mx = (Mx/N) (A/W¢) =(111795394,81426/2615434) - (16040/2132000) = 0,32159 .
Tk mx <=5:

Tun ceyenus o tadm. 21 - 1.

Tk mx <=1:

Koadduuument:o = 0,7 .

YcnoBHas rTHOKOCTb MPU M3rHOE OTHOCHTENBHO OCH y-y: Ay = Ay vV Ry/E= 39,6316 - vV

B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

340/210000= 1,59467 .

Tx. Ay<=3,14:

Koadpdumuent:f =1 .

Koaddumment: ¢ = B/(1+a mx ) = 1/(1+0,7 - 0,32159) = 0,81625 (popmyna (112); m. 9.2.5).
KoadduiueHt ¢ He 1omkeH NPpeBbIIAaTh Cmax, OMPEIEIIeMOro B 3aBUCHMOCTH OT

KO3 (D PUIIMEHTOB:
Kosdppumuent: p = (Jx+ly)/(A h 2y = (370900000+125100000)/(16040 - 348 2) = 0,25534 .
Koaddumment: = 2+0,156 Jt/(A h 2) Ay 2 =2+0,156 - 1389000/(16040 - 348 2) - 39,6316 2 =
2,17521 .
Koa¢ppunument: 3 =4 p/p=4 - 0,25534/2,17521 = 0,46955 .

Kos(dumment: cmax = 2/(1+6+V (1-0) 2+(16/1) (Mx/(N h)) 2 ) =

= 2/(1+0,46955+V (1-0,46955) 2+(16/2,17521) - (111795394,81426/(2615434 - 348)) 2 ) = 0,95423
(bopmyma (220); m. 9.2.5).

8) IlpoxoimkeHue pacyera mo 1. 9.2.9

Koad¢urment npononsHoro usruoda:
Pexy = Pey (0,6 C (1/3)+0,4 C (1/4)) =
=0,86326 - (0,6 - 0,81625 (1/3)+0,4 - 0,81625 (1/4)) = 0,81228 (popmymna (117); m. 9.2.9).

et

PRO K W 001135

Mam. |Kon.yy.] Nuct |Ne pok.| MMoan. HaTta 72




N/(@exy A mkp Ry yc) = 2615434/(0,81228 - 16040 - 1 - 340 - 1) =0,59041 <=1 (59,04114%

OT MpeieIbHOT0 3HaYeHus1) - YCIIOBHE BBINOIHEHO (opmyna (116); m. 9.2.9).

T.x. mef, y = 0,07175 <mx =0,32159 :
Tpebyercs pacuet no popmynam (109) u (111), npunnmas ey = 0
Pacuetnas mmmaa sneMmenra: lef = lefx = 3500 MM .

9) PacdeT Ha YCTOMYHMBOCTh BHEIICHTPESHHO-CIKATHIX DJIEMEHTOB

Twur ceueHus - CINIOITHOCTEHYATHIN CTCPIKCHb.

S

10) Onpeneneraye riOKOCTH CTEPIKHS

Panuyc unepuun: i =V Jx/A=V 370900000/16040= 152,06394 mu .

['uOKOCTh CTEpPKHS OTHOCUTENBHO ocH X: Ax = lefx/i = 3500/152,0639 = 23,01664 .

Venosnast ruokocts: \ = lefx/i V Ry/E=3500/152,0639 - V' 340/210000= 0,92613 .

11) Iponomkenue pacyera mo m. 9.2.2

MowmeHT conpoTuBIIeHUs s cxxkaroro nosica: We = Wx2 = 2132000 mm 3.

OTtHocutenbHbIN 3KCHEeHTpUCUTET: m = (Mx/N) (A/W¢) = (111795394,81426/2615434) -

(16040/2132000) = 0,32159 .

m < =20 (1,60795% ot npeneJbHOro 3HaY€HHsl) - YCIIOBHUE BBITIOJIHEHO .

12) Kospdunment Biusgaus GOpMBL ceUSHUS

Koad¢unment Biusuusa Gopmbl ceueHus: npuHuMaetcs no tadmn. /1.2 n=1,76266 .

13) IIpomomxkenue pacuera 110 1. 9.2.2

[IpuBeneHHBIN OTHOCUTEIBHBIN KCIEHTPUCUTET: Mef = N m = 1,76266 - 0,32159 = 0,56685

(bopmyna (110); m. 9.2.2).

T.x. mef <= 20 :Kospdunment npuaumaercs mo tadi. JI.3 B 3aBUCHMOCTH OT A\ 1 Mef

oe = 0,77068 .

%
g N/(ge A mkp Ry yc¢) =2615434/(0,77068 - 16040 - 1 - 340 - 1) = 0,62228 <=1 (62,22808%
=
3 OT MpeieIbHOT0 3HAa4YeHMsl) - YCIIOBHE BhINOIHEHO (popmyna (109); m. 9.2.2).
Kooddunment: oo = N/(pe A mkp Ry yc) =2615434/(0,77068 - 16040 - 1 - 340 - 1) = 0,62228

© I'mbxoctb: A = Ax =23,01664 .
g
= 14) TIpoBepka 1o yCIOBHIO MPEAebHON THOKOCTH CKATHIX IIEMEHTOB
=
= I[To tabmuue 32 CIT 16.13330.2011:
5
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Turm snementa - 4. OCHOBHBIE KOJIOHHEIL.
A =23,01664 <=180-60 a = 180-60 - 0,62228 = 142,6632 (16,13355% oT npeaeabHOro
3HAYEHMUsI) - YCIIOBUE BBITIOJHEHO .

15) Ilponomkenue pacuera 1o 1. 9.2.9

[TpuaIMaeM THOKOCTH JJIsk TPOBEPKHU MPEISIbHON THOKOCTH MPH H3THOE OTHOCUTEIBLHO OCH X-
X: I'nokocth: A = Ax = 23,01664 .

16) IIpoBepka 1o yCIOBHIO MPEAeIbHON TMOKOCTH CKATHIX AIIEMEHTOB

ITo Tabmmue 32 CIT 16.13330.2011:

A =23,01664 <=180-60 oo =180-60 - 0,62228 = 142,6632 (16,13355% oT1 npeaeabHOro

3Ha‘leﬂl/lﬂ) - YCJIOBHUEC BBIIIOJIHCHO .

17) PacueT Ha YCTOMYMBOCTh BHEIICHTPEHHO-CIKATHIX DJIEMEHTOB IIOCTOSHHOTO CEUCHUS M3

IJIOCKOCTH JIEUCTBHMSI MOMEHTA ITPH U3TH0€ B INIOCKOCTH HAMOOJIBIIEHN JKECTKOCTH, COBIAAIOIIEH C

IUIOCKOCTBIO cuMmeTpun (Jx>Jy)

T.x. Jx = 370900000 mm 4 > = Jy = 125100000 mm 4 :

Pamuyc naepuun: iy =V Jy/A= 125100000/16040= 88,31337 MM .
y=Vliy

['OKOCTB CTEPKHS OTHOCUTENBHO OCH Y: Ay = lefy/iy =3500/88,31337 = 39,6316 .

Venosnast ruokocts: A = Ay V Ry/E= 39,6316 -V 340/210000= 1,50467

Koa¢hdumment npo1oapHOro uarunba npuHuMaetcs mo tadi. JI.1 B 3aBUCHMOCTH OT A
oy =0,88164 .

18) Onpenenenne kodddUIIMEHTA C JUIST pacyeTa Ha VCTOMYNBOCTh U3 INIOCKOCTH M3ruda

MoMeHT conpoTuBIIeHUs IS cxxatoro nosica: We = Wx2 = 2132000 mm 3.
OTtHocutenbHbIN IKCIeHTpUCUTET: mx = (Mx/N) (A/W¢) = (111795394,81426/2615434) -
(16040/2132000) = 0,32159 .

Tk mx <=5mx <=1:

2 Koadduuuent: o = 0,7 .
i YcnoBHas THOKOCTH NP M3THOE OTHOCHTENBHO OCH y-y: Ay = Ay v Ry/E= 39,6316 - v
"1 1340/210000= 1,59467 .
Tx. Ay<=3,14:

E‘ Koadpdumuent: =1 .
E‘ Koaddurment: ¢ = B/(1+a mx ) = 1/(1+0,7 - 0,32159) = 0,81625 (popmyna (112); m. 9.2.5).
5
%:'. JNver
PRO_K_ W 001135

Mam. |Kon.yy.] Nuct |Ne pok.| MMoan. HaTta - - = 74




Kosddumuent ¢ He n0o/mKeH NpeBhINaTh Cmax, ONPEACIIEMOro B 3aBUCMMOCTH OT

K02 (hPUIIMEHTOB:
Kospduuument: p = (Jx+ly)/(A h 2) = (370900000-+125100000)/(16040 - 348 2) = 0,25534 .
Kosddurment: p = 2+0,156 Jt/(A h 2) Ay 2 =2+0,156 - 1389000/(16040 - 348 2) - 39,6316 2 =

2,17521 .
Koa¢ppunuent: 8 =4 p/p=4-0,25534/2,17521 = 0,46955 .

Kosdduuuent: cmax = 2/(1+5+V (1-0) 2+(16/14) (Mx/(N h)) 2) =

= 2/(1+O,46955+\/ (1-0,46955) 2+(16/2,17521) - (111795394,81426/(2615434 - 348)) 2 ) =0,95423
(bopmyna (220); . 9.2.5).
19) IIponomkenune pacuera 1m0 9.2.4

N/(c @y A mkp Ry y¢) =2615434/(0,81625 - 0,88164 - 16040 - 1 - 340 - 1) = 0,66642 <=1

(66,64169% ot npe/iebHOr0 3HAYEHHSsI) - YCI0BHE BoIoHeHO (Popmyina (111); 9.2.4).
Koo dunument: oo = N/(gy A mkp Ry yc) =2615434/(0,88164 - 16040 - 1 - 340 - 1) =0,54396
[TpuHUMaeM THOKOCTB ISl IPOBEPKU MPEACTbHOI THOKOCTH:

['ubkocTh: A = Ay = 39,6316 .

20) IIpoBepka 1Mo yCIOBUIO MPEAEILHOM THOKOCTH CKAaThIX DJIEMEHTOB

ITo Tabauue 32 CIT 16.13330.2011: A =39,6316 <=180-60 o = 180-60 - 0,54396 = 147,3624

(26,89397% ot npeneJbHOro 3HaYeHHs) - YCIOBHE BBITIOIHEHO .

BbIBOJ: NPOYHOCTH M YCTOHYMBOCTH KOJIOHHBI K2 o0ecneyena

%
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5.1.5 Pacuem xonounvt mapku K3

Pacuer npeanonaraer paccMOTpeHHs 2-X BapUaHTOB BO3HUKHOBEHUSI MAKCUMAJIbHBIX YCUITUHN B
KOJIOHHE:

1 BapuaHT: Nmax=3550 kH My coors =29 kHM . My, coors. =9,6 kHM

——I I I I I ]
-335 -310 -266 -133 385 443 -0.0487 0.0487 4388
PCY pacueraee. Or sHageHuH { [ abmuna CH 1)
Mosamra N
o 6000 @ . @
/ / / / / /
/’ /’ ;" A /’ /’ /’ £ £ £
L] LN R A LAV S S S @
Horepa yanos [ A [y £ £ s I
o5 B z" K ,-’ ,-’ / Y Ia Ia Ia /

e Bnok N l:ll:l OTHENEHHBIA

THM KECTROCTH

1. Oeyraep 30K1

Tun k3 K-eo cevermii  Dprotponua
10 2

JAuHa, KOOPAMHATE LEHTDE TAKECTH

L=3.5m, Ko=24.4m, Yo=32.2m, Zo=12.25m

B3am. uHB. Ne

MNoan. n pata

WuB. Ne noan.

PCY ~ PacuetHee Max =
Cr_1 ~
bl ci| st |
Mo |-354189 |1
Mx [0.000109
My [-0.961764| T
Oz |14624 |7
Mz [-2.99245 | T
Oy [181529 |1
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1]
Mokasare ced.

= [ 3mope Ikcnopr
hd YCHAME

? |

KK/,-’K S8 s KKKKKK’

Zy ,x// ' ' ' ’ ' '

Ex @.@@@@
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2 BapuaHT: My.max=195 kHM M, coors =58 kKHM . N coore. =487xH

B3am. uHB. Ne

MNoan. n pata

WuB. Ne noan.

Pacuyer nnposoaum B mporpamMmuoM komiuiekce «NormCAD»

1 BapuanT

HHd)ODMauuﬂ 0 pacueme:

Pacuer BrImmosiHeH B cootBeTcTBUH C: 11.11. 9.1.1;9.2.9 CII 16.13330.2011 Cranbublie

KOHCTPYKIINY;

HUcexoonwvie dannvie:

['eomeTpryeckre pa3Mephl DJIEMCHTA:

- PacueTnas mnuna siemenTa lefx = 3500 MM

[ — | — I I I I I l I I | — ]
153 -146 -12.2 973 -129 -4.86 -2.43 -0.133 0.153 243 486 129 9.73 122 14.6 17 195
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- PacueTHas qinHa dieMeHTa lefy = 3500 Mmm;

Harpyska:

- Hopmanbnas cuna N = 3550 kH;
- M3rubaromuii MoMeHT Mx = 29xHwm;

- Msrubaromuit moment My = 9,6xHm

- [loniepeunast cuita Ha ojiHy cTeHKy cevyenust Qy = 20k H;

Duszndeckre XxapaKTCPUCTHKH:

- Monyins casura G = 78500 Mlla;
- Monyns ynpyroctu E = 210000 MITa;

[Ipo4YHOCTS:

(Bun metanna - ®aconnsiii mpokat; Ctane u TommuHa Metamia - C355 ; Ot 2 no 20 mm):

- PacueTHoE conpoTUBIIEHNE PACTSHKEHHIO, CXKATHIO, M3rUOY 110 TIpeaerty TeKydectd Ry = 340

MllIa;

Pesynismamol pacuema.

- PacuetHoe conpoTtusnenue ctanu capury Rg = 197 Mlla;

KoadbdbuumeHTsl HAASKHOCTU U YCIOBUS PAOOTHI:

- Koo umment ycnoBus pabotsr ye =1 ;

- KoaddpunmenT HanexxHOCTH B pacyeTax o BpEMEHHOMY COMPOTUBIICHHIO Yy = 1,3 ;

OCHOBHBIE XapPaKTEPUCTUKU cedeHui: cM. Tabuumy 5.1.1

I

1) PacueT Ha IPOYHOCTh BHELIEHTPEHHO-CKATHIX WM BHEIIETPEHHO-PACTIHYTHIX 3JIEMEHTOB

DJIEMEHT - CKATBII.

ITnomans HeTTo: An=A = 12270 MM 2,

% KacarenbHbie Hanpsbkenus: T = Qy Sx/(Jx tw) = 19613,30001 - 771000/(209300000 - 10) =
| |7,22497 MrTa.
“ 2) [Mponomxkenue pacuera mo 1. 9.1.1
% T.x. ©/Rs =7,22497/197 = 0,03667 <= 0,5 u N/(An Ry) = 3285228/(12270 - 340) = 0,78748 >
% 0,1:
= CrnenoBarenbHO pacyeT J0JDKEH ObITh BBIMONHEH 10 dhopmyrie ( 105 )
5
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3) KoadbdbunmenTs! 11 pacyera Ha OPOYHOCTD 3JIEMEHTOB CTAJIILHBIX KOHCTPYKIHI C VYETOM

Pa3BUTHUIA MMIACTUICCKUX I[edZ)ODMaHI/Iﬁ

Tun ceyenus o taoun. E.1 - 1.
'
¥

Koadduuument npunnmaercs no tabn. E.1 cx = 1,0481 .

ag, Y

% -

&5

Koo dunuent npunumaerces no tabiu. E.1 cy = 1,47 .
Koaddurnument npuaumaercs o tadn. E.1n =1,5.
MuHuManbHOE 3HAYCHHE MOMEHTA COMPOTUBIICHUS HETTO:
Wxnmin = min(Wxn1 ; Wxn2) = min(1395000;1395000) = 1395000 mm 3 .
W3rub - B ABYX IIaBHBIX TIOCKOCTSIX.
MuHUMaTBHOE 3HAYCHUE MOMEHTA COITPOTHBIICHUSI HETTO:
Wynmin = min(Wynl ; Wynz) = min(465000;465000) = 465000 MM 3.
Twur cedeHus - OTKPBITHIC.
LleHTp MPHIIOKEHUS HATPY3KHU - IIPOXOIUT Yepe3 IEHTP U3ruda CeUCHHSI.
(N/(An Ry v¢)) I +Mx/(cx Wxnmin Ry v¢)*My/(cy Wynmin Ry vc) = (3285228/(12270 - 340 - 1))

1,5428439179,38258/(1,0481 - 1395000 - 340 - 1)+8825952,22218/(1,47 - 465000 - 340 - 1) = 0,794
<=1(79,40012% ot npe/iejbHOI0 3HAYEHHUSI) - YCI0BHE BbIoIHEHO (Ppopmyia (105); m. 9.1.1).

4) PacueT Ha YCTOMYMBOCTH CIJIOIIHOCTEHYATHIX CTEPIKHEN IIPU CHKATUM U U3rHOE B IBYX

HamnpaBJICHUAX (J x>J V)

Tumn KpUBBIX YCTOMUUBOCTH - b.

T TIO0

2 —_ _¥Y_ _W_
2 I |
G Jx = 209300000 mm 4 > = Jy = 69800000 mm 4 (299,85673% oT npeneanHOTO 3HAUEHHS) -
yCJ'IOBI/IC BBIIIOJIHCHO .
g
2 Pamuyc nuepunn: ix =V Jx/A=V 209300000/12270= 130,60576 mu .
c
['MOKOCTh CTEpKHSI OTHOCUTENBHO OocH X: Ax = lefx/ix = 3500/130,6058 = 26,7982 .
g
%:'. et
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Pannyc nnepuun: iy = VI y/A= vV 69800000/12270=75,42328 MM .

['MOKOCTH CTEPXKHSI OTHOCHUTENBHO OCH Y: Ay = lefy/iy = 3500/75,42328 = 46,40477 .

YcnoBHas THOKOCTh HPH U3THOE OTHOCHTENBHO OCH y-y: Ay = Ay vV Ry/E= 46,40477 - vV

B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

340/210000=1,86721 .

Koa¢umment npononsHoro usruba npuauMaercs o Tabi. JI.1 B 3aBucuMoctn 0T Ay

oy =0,84525 .

MomeHT COIMPOTUBJICHUA CCUCHUSA IJIA HanOoJIee CXKATOTO BOJIOKHA OTHOCHTEILHO OCH X-X:

Wex = Wx2 = 1395000 mm 3 .

MomeHT COIIPOTUBJICHUSA CCUCHUSA I HanboJIee C)KaTOTrO BOJIOKHA OTHOCHTEILHO OCH y-y:

Wey = Wy2 = 465000 mm 3 .
OtHocutenbHbIN 3KCHeHTpUCUTET: mx = (Mx/N) (A/Wex) = (28439179,38258/3285228) -
(12270/1395000) = 0,07614 .
OTHOCHUTEIBHBIN SKCIIEHTPUCHUTET:
my = (My/N) (A/Wcy) = (8825952,22218/3285228) - (12270/465000) = 0,07089 .
OtHOCHTENBHBIN KCIEHTPUCHTET: M = my = 0,07089 .

YcnoBHast ThOKOCTh: A = Ay =1,86721 .

5) Kosddbunment Bimsguansa hopMbl ceUeHUs

Tun ceyenus mo tabma. J[.2 - 5.

$Il

DSAw

-&f

\.

\.ﬂuf

i
Sogap A
BrIHOC MOJIOK - OTCYTCTBYET.
Koad¢unment Biusausa Gopmbl ceueHus: npuHuMaetcs no tadmn. .2 n=1,67149 .

6) IIponoipkenue pacuera oo 1. 9.2.9

IIpuBeICHHBIN OTHOCUTENIbHBINA IKCIIEHTPUCHUTET: Mef, y =N my = 1,67149 - 0,07089 =
0,11849.
IIpuBeICHHBINH OTHOCUTENBHBIN OKCIIEHTPUCUTET: Mef = mef, y = 0,11849 .

T.x. mef, y <=20:

et
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Koadumuent npononsuoro u3ruba npuHIMaercs 1o Tabir. J1.3 B 3aBHCUMOCTH OT Ay M mef,

ey = 0,82071 .

7) OnpenenecHue ko3dGUIMEeHTa ¢ Ul pacyeTa Ha YCTOMYUBOCTD U3 INIOCKOCTH U3ruda

MowmeHT conpoTuBiieHus 1s cxxaroro nosca: We = Wx2 = 1395000 mm 3.
OTHOCUTETHHBIN IKCIEHTPUCUTET:

mx = (Mx/N) (A/W¢) =(28439179,38258/3285228) - (12270/1395000) = 0,07614 .
Tk mx <=5:

Tun ceyenus mo tadmn. 21 - 1.
|- —

Tk mx <=1:

Koaddumument:oe = 0,7 .

VYcioBHast rTHOKOCTb TP U3rM0€ OTHOCUTENIBLHO OCHU Y-Y:

Ay = Ay V Ry/E=46,40477 - 340/210000= 1,86721 .

T.k. )\y< =3,14:

Koadppunument:f=1.
Koad¢unuent:

¢ =p/(1+amx ) = 1/(1+0,7 - 0,07614) = 0,9494 (popmyna (112); m. 9.2.5).

Kosddunuent ¢ He n0/mKeH NPeBBIATL Cmax, OIPEACIIEMOro B 3aBUCMMOCTH OT

2 K09 HUIHEHTOB:
é Koadduuunenrt:
G p=(Uxty)/(Ah 2) = (209300000+69800000)/(12270 - 300 2) = 0,25274 .
Koaddunumenr:
5 B =2+0,156 Jy/(A h 2) Ly 2 = 240,156 - 834000/(12270 - 300 2) - 46,40477 2 = 2,2537 .
5
c
Koo dumment: d =4 p/p=4 - 0,25274/2,2537 = 0,44858 .
5
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Koaddunumenr:

cmax = 2/(1+8+V (1-6) 2+(16/.0) (Mx/(N h)) 2 ) =

= 2/(1+O,44858+\/ (1-0,44858) 2+(16/2,2537) - (28439179,38258/(3285228 - 300)) 2 ) = 0,99734
(bopmyna (220); . 9.2.5).

8) IlpogoikeHue pacyera mo 1. 9.2.9

Kosdduuuent npomonbHoro nsrubda: gexy = @ey (0,6 ¢ (1/3)+0,4 ¢ (1/4)) =
=0,82071 - (0,6 - 0,9494 (1/3)+0,4 - 0,9494 (1/4)) = 0,80803 (popmyina (117); m. 9.2.9).

N/(pexy A mkp Ry yc) = 3285228/(0,80803 - 12270 - 1 - 340 - 1) =0,97457 <=1 (97,45734%
OT MpeieIbHOT0 3HAaYeHus1) - YCIIOBHE BBINMOIHEHO (hopmyna (116); m. 9.2.9).

T.k. mef, y=0,11849 >=mx =0,07614 :

JOTOJIHHUTENLHOM IpoBepky 110 Gpopmyam (109) u (111) mpu ey = 0 - He TpebyeTes.

T.k. Ax = 26,7982 <= Ly = 46,40477 :

JIOTIOJIHUTENBHOM mpoBepkHu 1o Gopmyite (109) npu ey = 0 - He TpeOyeres.

[TpuHuMaeM THOKOCTD IJIsl IPOBEPKHU MPEAETHHON THOKOCTH:

['ubkocTh: A = max(Ax ; Ay) = max(26,7982;46,40477) = 46,40477 .

9) IlpoBepka Mo yCcI0BUIO MPeIeIbHON THOKOCTH CKATBIX 2JIEMEHTOB

ITo Tabmune 32 CII 16.13330.2011:

Tun snemenTa - 4. OCHOBHBIE KOJIOHHBI.

Tk o <0,5:

Koadduuuent: o =0,5 .

A =46,40477 <=180-60 oo = 180-60 - 0,5 =150 (30,93651% oT npee;ibHOr0 3HAYEHMNS) -

YCJIOBUE BBIITOJIHCHO .

2 BapuaHT
HHd)ODMauuﬂ O pacueme:.

2 PacueT BemonHEeH B cooTBercTBUH C: 1.11. 9.1.1;9.2.9 CIT 16.13330.2011 Cranpabie
o
I
(% KOHCTPYKIIUH;
0
@ HUcxoonvle oannvie:
['eoMeTpHYECKHE pa3MEPBI DJIEMEHTA:

g - PacueTnas gnuna siemenTa lefx = 3500 MM
o0
= - Pacuernas mimHa diieMeHTa lefy = 3500 mm;
(=}
[e]
= Harpyska:
c
=}
o
cC
2 Nuet
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- Hopmanbhas cuna N = 487 kH

- M3rubaromumii MoMeHT Mx = 195kHM;
- U3srubarommii MOMEHT My = 58 xHwm;
- [Toniepeunast cuna Ha oJHy CTeHKy ceyenus Qy = 70xH;

Dusnyeckue XapaKTCPUCTHUKHU

- Monyns casura G = 78500 Mlla;

- Moayns ynpyroctu E = 210000 MIla;
[Ipo4YHOCTS:

(Bun metanna - @aconHnslil npokat; Ctanb 1 TommuHa Metaia - C355 ; Ot 2 1o 20 mm):

- PacueTHOE CONMpOTUBIIEHNE PACTSHKEHHIO, CXKATHIO, M3rUOY 110 TIpeneny Tekydectu Ry = 340
MIla;

- PacuetHoe conpoTtunenue crtanu caBury Rg = 197 Mlla;

KosdbduumeHTsl HaIeKHOCTU U VCIOBUSA pa0OThIL:

- Koo umment ycnoBus pabotsr ye =1 ;
- KoadpunueHt HagexkHOCTH B pacueTax Mo BpeMEHHOMY COMPOTHBICHHIO Yy = 1,3 ;

OCHOBHBIE XapPaKTEPUCTUKU ceueHu: cM. Tabuumy 5.1.1

I

P€3Vﬂbmambl pacuema.

1) Pacuer Ha INPOYHOCTHh BHCIICHTPECHHO-CXKAThIX NN BHCHIECTPCHHO-PACTAHYTHIX 5JICMCHTOB

DJIEMEHT - CHKATBIHA.
ITnomans HeTTO: An = A = 10800 MM 2,

KacarensHbie HaIIpsIKCHU AL

% T = Qy Sx/(Jx tw) = 68646,55005 - 672000/(181100000 - 9) = 28,30265 MlIla .
(% 2) [Iponomxenue pacyera no 0. 9.1.1
& T.k. T/Rs = 28,30265/197 = 0,14367 <= 0,5 u N/(An Ry) = 477583,8/(10800 - 340) = 0,13006 > 0,1 :
CrnenoBatenbHO pacueT JOJKEeH ObITh BBIMOIHEH 1o Gopmyste ( 105 )
§ 3) KosddurmenTs juis pacyera Ha IPOYHOCTH DIIEMEHTOB CTANBHBIX KOHCTPYKIIUH C YIETOM
; Pa3BUTHS IUTACTUYCCKUX JedopMarnit
= Tun cedenus no tadin. E.1 - 1.
£
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Yoy

Koaddurnument npuaumaercs o tada. E.1 cx =1,0499 .

Kospduument npunumaerces no tabin. E.1 cy = 1,47 .
Koadduuument npunnmaercs o tadm. E.1n =1,5.
MuHuManbpHOE 3HaY€HHE MOMEHTA CONTPOTHUBIICHUS HETTO:
Wxnmin = min(Wxn1 ; Wxn2) = min(1223000;1223000) = 1223000 mm 3 .
N3ru6 - B IBYX IMIAaBHBIX IIOCKOCTSIX.
MuHMMaIbHOE 3HAYCHHE MOMEHTA COTIPOTUBIICHUS HETTO:
Wynmin = min(Wyn1 ; Wyn2) = min(405000;405000) = 405000 mm 3,
Twur cedeHus - OTKPBITHIE.
LleHTp NpHIIOKEHNST HATPY3KH - IPOXOIUT Yepe3 LEHTP U3ruda ceueHHs.
(N/(An Ry v¢)) I +Mx/(cx Wxnmin Ry v¢)*My/(cy Wynmin Ry yc) = (477583,8/(10800 - 340

- 1)) 1.5+191228964,81387/(1,0499 - 1223000 - 340 - 1)+56878358,76515/(1,47 - 405000 - 340 - 1) =
0,76592 <=1 (76,59248% ot npeae/ibHOr0 3HAYEHHUs1) - YCIOBHE BbIoIHEHO (Popmyrta (105); .
9.1.1).

4) PacueT Ha YCTOMYMBOCTD CILIONIHOCTEHYATHIX CTEPKHEN IIPU CHKATHUH U U3rH0€E B IBYX

HarnpasiaeHusx (Jx>Jv)

Tumn KpUBBIX YCTOMUUBOCTH - b.

TTIO0

= _ X _ _\ib/_

2 | |
z Jx = 181100000 mm 4 > = Jy = 60790000 mm 4 (297,91084% oT npeneasHOTo 3HAUEHHS) -
“ YCJIOBHE BBIMTOJIHEHO .
Paguyc nunepuunu: ix = V Jx/A= 181100000/10800= 129,49331 mu .

gr ['uOKOCTh CTEPIKHSA OTHOCUTENBHO OCH X: Ax = lefx/ix = 3500/129,4933 =27,02843 .
g Pamnyc muepin: iy =V Jy/A=\ 60790000/10800= 75,02469 mw .
5
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

Wex =

ch =

['MOKOCTH CTEPXKHS OTHOCHUTENBHO OCH ¥: Ay = lefy/iy = 3500/75,02469 = 46,65131 .

YcnoBHas THOKOCTh TIPH U3THOE OTHOCHTEIIBHO OCH Y-V:

Ay =Ly V Ry/E=46,65131 -V 340/210000= 1,87713 .

Koa¢umuent npononsHoro usrnba npuauMaercs o Tabir. JI.1 B 3aBucumocts 0T Ay

oy =0,84382 .

MomeHT COIMPOTUBJICHUA CCUCHUSA IJIA HanOoJIce CXKATOTO BOJIOKHA OTHOCHTEILHO OCH X-X:

Wx2 = 1223000 mm 3 .

MomeHT COITPOTUBJICHUSA CCUCHUSA I HanboJIee C:KaTOro BOJIOKHA OTHOCHTEIBHO OCH y-y:

Wy2 = 405000 mm 3 .
OTHOCHUTEIBHBIN OKCHCHTPUCHUTCT:
mx = (Mx/N) (A/Wex) = (191228964,81387/477583,8) - (10800/1223000) = 3,53591 .

OTHOCHUTEIBHBIN SKCLIEHTPUCHUTET:
my = (My/N) (A/Wcy) = (56878358,76515/477583,8) - (10800/405000) = 3,1759 .

OTHOCHUTENBHBIN YKCIEHTPUCHTET: M =my = 3,1759 .
Ycnosras tubkocth: A = Ay =1,87713 .

5) Koaddunuent Biusguus hopMbl ceueHUs

Tumn ceuenus mmo ta6m. J[.2 - 5.
g
f $ a1 ]
\'a'f
i

1
Sasas A

"\-\.

BbIHOC 110JIOK - OTCYTCTBYET.
Koadduument Bnussaus popmbl ceueHus npuHuMaercs no tadin. 1.2 n=1,47639 .

6) IIponoipkenue pacuera oo 1. 9.2.9

IpuBeIeHHBINH OTHOCUTENbHBIN SKCIEHTPUCUTET: Mef, y = N my = 1,47639 - 3,1759 = 4,68887

ITpuBeIeHHBIN OTHOCUTENIBHBIN IKCIIEHTPUCUTET: Mef = mef, y = 4,68887 .

T.x. mef, y <=20:

Koa¢duiment npononsHoro usrnba NpuHAMaeTcs 1o Tabir. JI.3 B 3aBUCHMOCTH OT Ay M mef,

y (pey = 0,23824 .

7) Onpenenenne kodhdUIIMEHTA C U pacdyeTa Ha VCTOMYUBOCTH W3 IUIOCKOCTH M3ruda

et
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MomeHT conpoTuBiieHus 11 cxxaroro nosica: We = Wx2 = 1223000 mm 3.

OTHOCHUTEIBHBIN IKCLIEHTPUCUTET:

mx = (Mx/N) (A/W¢) = (191228964,81387/477583,8) - (10800/1223000) = 3,53591 .

Tk mx <=5:

Tun ceyenus mo taodmn. 21 - 1.

Tx.mx >1:
Koadpdumnuent: o = 0,65+0,05 mx = 0,65+0,05 - 3,53591 =0,8268 .

VYcinoBHas THOKOCTE 1810)51 M3ru0e OTHOCUTEIBHO OCH y-y:

Ay = Ay Ry/E=46,65131 - V 340/210000= 1,87713 .

T.k. Ty <=3,14:

Koo dumment: B=1 .

Koaddurment: ¢ = B/(1+o mx ) = 1/(1+0,8268 - 3,53591) = 0,25488 (hopmyna (112); m. 9.2.5)

K03(1)(1)I/II_[I/ICHT C HC IOJIKCH IIPCBLIIIATH Cmax, OopeacisIeMoro B 3aBUCMMOCTH OT
KO3 (D PUITMEHTOB:

Kosddumment: p = (Jx+Jy)/(A h 2) = (181100000+60790000)/(10800 - 296 2) = 0,25563 .

Kosddumment: p = 2+0,156 Jy/(A h 2) Ly 2 = 2+0,156 - 557000/(10800 - 296 2) - 46,65131 2 =
2,19985 .

Koaddumment: & =4 p/p =4 - 0,25563/2,19985 = 0,46481 .

Kos(dumuent: cmax = 2/(148+V (1-6) 2+(16/1) (Mx/(N h)) 2 ) =

%
g = 2/(1+0,46481+\/ (1-0,46481) 2+(16/2,19985) - (191228964,81387/(477583,8 - 296)) 2 ) =0,3882
=
3 (dbopmyna (220); m. 9.2.5).
o 8) IMporomxenue pacyera 1o 1. 9.2.9
E‘ KoaddumumenT npogonsHoro nsruoda:
E‘ Pexy = Pey (0,6 ¢ (1/3)+0,4 ¢ (1/4)) = 0,23824 - (0,6 - 0,25488 (1/3)+0,4 - 0,25488 (1/4)) = 0,15834
(bopmyna (117); m. 9.2.9).
5
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N/(pexy A mkp Ry yc) = 477583,8/(0,15834 - 10800 - 1 - 340 - 1) =0,8214 <=1 (82,1403% ot
npeaeJbHOr0 3HAYeHHs ) - YCIOBHE BBITTOHEHO (hopmyna (116); m. 9.2.9).

T.x. mef, y =4,68887>=mx =3,53591 :

JIOTIOJHUTENLHOM IpoBepky 110 Gpopmyiaam (109) u (111) mpu ey = 0 - He TpebyeTes.
T.x. Ax =27,02843 <= Ay =46,65131 :
JIOTIOJIHUTENBHOM 1poBepky 110 Gopmyite (109) npu ey = 0 - He TpeOyeTcs.
[TpunumMaeM ruOKOCTD AJIsl MPOBEPKHU MPEAETbHON THOKOCTH:
['mOkocTh: A = max(Ax ; Ay) = max(27,02843,46,65131) = 46,65131 .

9) IIpoBepKa 110 VCIOBUIO NPENEAbHON TMOKOCTH CKATBIX DJIEMEHTOB

[To Tabauue 32 CII 16.13330.2011: Tum snementa - 4. OCHOBHBIE KOJIOHHBI.

Tk o <0,5:

Koaddumuent: o =0,5 .

A =46,65131 <=180-60 o« = 180-60 - 0,5 =150 (31,10087% oT npee;ibHOr0 3HAYEHMNS) -

YCJIOBUC BLIITOJIHCHO .

BbIBOJ: IPOYHOCTH M YCTOHYMBOCTH KOJIOHHBI K3 o0ecneuena

%
g
=
3
@
2
o0
=
5
=
=
5
cC
% Nuet
PRO_K_1_001135
Mam. |Kon.yy.] Nuct |Ne pok.| MMoan. HaTta - - = 87




B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

5.2. KOHCTPYKTHBHBII pacyeT 0aJKHu

5.2.1. I1o nepBoii rpvimne npeaeabHbIX COCTOSHUI

=6000 xe/u

745 /45
%\ A M mem

2 1205

~==

7000 21

Puc. 5.2.1. PacueTHas cxema 06anky MEPEKPHITHS U SIIOPHI BHYTPEHHUX YCUIUN

(. mc

gl®
M ="_=1225™
24

np

2
M = l =2451T™

on 12
ql
=—=211
QOV! 2
Jns 135BC C390:
o, = Mg, _ 2450000 3657kr/cM® < Ry, = 3800 kr/cm’
W 670
s 13561 C390:
o, = Mg, _ 2450000 3822kr/eM® >Ry, = 3800 kr/cm’
W 641

s 13552 C390:

o = M = 2450000 =3162kr/cm? < R,7. =3800 Kr/cM?

" W 775
CpaBHenue xapakrepuctuk cranu C355 u C390:

Jns 13562 C355:

N3am.

Kon.yu.
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M. _ 2450000

max

” W 775

= 3162kr/cM? <R, ¥, = 3500 kr/cm?

OxoHomus o merauioemMkocTd 1 kr 3a 1 m.m.(35BC/3562=39,96/49,6) 20% npu obecrnieueHNH
YCIIOBHS TPOYHOCTHU IO HOPMATIBHBIM HAIIPSKECHHSIM.

He cMoTps Ha pasHuiy B neHe 3a Kr crtanu (ecau cpaBHuTh C355 m C390), BeIrogHee
UCI0NIb30BaTh cTainb C390 ¢ yueToM UTOrOBOr0 TOHHAXKA METaJLIA.

B pacuer npuHumaem 6anky ¢ roppUpOBaHHON CTEHKOH C LEJIbI0 SKOHOMHH pacxojia MeTallia.

OOm1ast ycTOHUMBOCTH 0OECTIeYeHA )KECTKUM JIUCKOM /0 MEepEeKPBITHUSI.

l'odpupoBanue CTEHKH MPOQHIS MOMEPEYHBIMU IO OTHOLICHHIO K MPOJOJIBHOH Oocu Oanku
BOJIHUCTBIMM TrO(paMH MOBBIIIAET YCTOHUMBOCTh CTEHKH M CHMYKA€T METAJIOEMKOCTh KOHCTPYKIIHU.
OTcekr BOJIHUCTOM CTEHKH, 3aK/IIOUEHHBIE MEXJIy IOsICAMH M COCEJHUMH BepIIMHAMHM To(poOB,
CJIEZIyeT pacCYMTHIBATh HA MECTHYIO YCTOMYUBOCTb.

Pacuer Ha yCTOHYMBOCTH BOJHHCTBIX CTEHOK CIJIEAYET BBIIIOJHATH C YYETOM CIEAYIOIINX
KOMITOHEHTOB HAaIPSPKEHHOT'O COCTOSTHUS .

__ Q _ 21000
¥ 09-t,-h, 09-0.3-325

= 2394 xr/cm?*< Ry, = 3800 kr/cm?

w
Tak kak Ha omope Oaika TMEPEKPHITHA HE YyKpeIuieHa pedpaMu >KeCTKOCTH, HEO0OXOIMMO
IPOBEPUTH MECTHBIE HAMIPSKEHHSI B OTIOPHOM CEUEHUH OaJIKU:

Q _ 21000

Oloe =+ =~ =3181< Ry, =3800 Kr/cm?
tl;, 0.3-22

l, =b+2t, =200+20=220Mu -

3aKp€HJ'I€HI/I€ CXXaTroro 1mosica B FOpHSOHTaHBHOﬁ IIJIOCKOCTH JOJI?KHO OBITh pacCunuTaHO Ha

(aKTUYECKYIO UM YCIOBHYIO MIONIEPEUHYIO CHITY B cOOTBeTCTBUHU C 1. 8.4.5 CII 16.13330.2017

5.2.2. I1o BTOPOIi rpymnmne npeaeJbHbIX COCTOSHUI

[Iporn® Oanku ¢ BOJHUCTOM CTEHKOM PpEKOMEHAYETCSl ONpENeNiTh C Y4YETOM JEWCTBUSA

2 nonepeuHbix cui (meopmanuii casura). [ns G6anku, 3arpy’KeHHOW paBHOMEPHO pacipenesieHHON
i HArpy3Ko0il, OTHOCUTENBHBIN BEPTUKAIBHBIN MPOTHO MOKHO MPOBEPUTD U3 BHIPAKEHUS:
& IS :
f= SMIT _ 5-1250000-490000 _ 27mm /1,2=22 mm < f, =1/200=35 mm (cormacuo
48El, 48-2100000-112225
g npunoxenus [ CIT 20.13330.2016).
g VYcnoBue o BTOpOil rpymnmne npeaeabHbIX COCTOSHUMN BBIMOTHSAETCS.
=
=
5
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5.2.3. Pacuer ceueHuns 0aJKH, 0CJIA0JEHHOr0 OTBEPCTHEM

B BOJHHUCTBIX CTEHKaxX pa3pe3HbIX OalloK, HarpyXeHHBIX pPaBHOMEPHO-pacIpeeIeHHON
Harpy3Koi, JOIycKaeTcs B IpejellaX CpelHeH TpeTH HpojeTa, a Takke B cedeHusx, rae 7 < 0,5R,
yCTpauBaTh KPYTJIble OTBEPCTHS TUAMETPOM HE 0OJiee TIOJIOBHUHBI BBICOTHI CTEHKHU (LISl 1TOI00paHHOM
Oanku mepekpeitust h/2=162.5 mm. LIeHTpBl TakuX OTBEPCTHIl CIIEAYyET pacrojiararh IMOCEPEIHHE

BBICOTBI CTCHKH, 4@ CaMH OTBCPCTUA JOJIZKHBI OBITh OKANMJICHBI JINCTOBOM HIIH erIOBOﬁ CTaJIbIO U

HOKPEIUICHBI MAPHBIMU BEPTUKAILHBIMEU peOpamu xkecTkocTH (cM. Puc. 5.2.2).

1
| [Moaxperuisitolee pedpo

_/ L

L

\

I \ [Toaxpenstoniee KOIbLO

Puc. 5.2.2. Cxema noJKperieHus OTBEPCTUS C BOJIHUCTOM CTEHKOM.

CeueHure MOAKPEIUISIONUX pedep )KECTKOCTH CIIeyeT Ha3HAYaTh B COOTBETCTBUH C YCIOBHUSIMU:

b, =™ 4 40— 50mm
30

R
t =2b, .| =4mMm
E

KpI/ITI/I‘{eCKI/Ie KaCaTCJIbHBIC HAIIPSXKCHUSA TTOTCPU 06H.[eﬁ YCTOI>'I‘II/IBOCTI/I BOJTHUCTOM CTEHKHU

%
@ Ty, TIPM OCNIAOJICHMU KPYTOBBIM OTBEPCTHEM PEKOMEH/IYETCS ONPEAENATH 110 (hopmyJIe:
g 1.12C,, R, ) ,
@ Toa == — =3855-0,3=1157 kr/em” < Ryy, = 2204 xr/cm
W

© HpI/IBCIlCHHaH T I/I6KOCTB BOJIHUCTOU CTEHKU
©
o0
= h |R
= Ay =" Y =461
g t, | E
=
g
% Nuet
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B3am. uHB. Ne

MNoan. n parta

WuB. Ne noan.

OTHOIIEHHE TOTOHHOM KECTKOCTH BOJHUCTON CTEHKH K UIMHAPUYECKON KECTKOCTU TUIOCKOU

CTCHKH TOH K€ TOJIIIMHEI.

C

0,cr

=5.34+(5.55% -0.6) s\

——— =33.18
5

7 =0.91- (tf)2 = 48.94< 475 —-5)=2155

p=

w

w

h, _325_,

b~ 112

C BBEJICHHEM B YHCIIUTENb KO3()PUIIMEHTOB yCIOBUN pabOTHI:

Vwe = 0.3 mpu mmamerpe orBeperus 0,25 - h,<d>0,5- h,

[To pacuery ycTOHYMBOCTH ropbl 0OecreyeHa.
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5.3. Pacuer v3ia «KoJoHHa-0aIKa»

B pacuer mpuHuMaeTcs y3en KperieHHs OalKu MEepeKphITUS K KOJOHHE, JKeCTKUH B JIBYX

HanpasieHusax. Pacuer nmpoBenen Ha ocHoBe CII 16.13330.2011 «CranbHble KOHCTPYKIIMHY», CEPUU

2.440-2.1-55KM u CTO APCC 11251254.001-018-3.

M

Puc. 5.3.1. XKectkuii y3en kperuieHus 0Ky MEPEKPBITHS K KOJIOHHE.
VcxonHble JaHHBIE K pacyeTry y3ia:
Tabmuna 5.3.1. McxoHble JaHHBIE K XapaKTepUCTUKaM MeTaslia

Cranp 6anku, Kr/cm2 Ry= 3800
CraJib KOJIOHHBI, KT/CM2 Ry= 3500
Ru= 4600
Cranp HaKJIaJ0K, KI/cM2 Ry= 3500
Koad. ycnosuit pabotsl Ye = 1

Tabnuua 5.3.2. VicxoHble JaHHBIE K CEUEHHUSIM KOHCTPYKIIMH

Ce4yeHne KOJOHHBI: 30K1
Tommuaa moaku | twW Ko 1,4 cM
Hlupuna nonku | bw Koxa 29,9 cM
Tonmuua creuku | tf Kou 0,9 cM
Bricora crenku | hf xon 29,52 cM
IImomane ceuenust | A xou 110,08 cMm2
MowmeHT conpotuBienus | Wx kox | 1265,1 cm3
MowmenT conpotuBiieHus | Wy Kot 417,5 cm3
CraTuuecKuii MOMEHT | SX KOJI 694,7 cMm3
CeyeHne KOJOHHBI: 35K4

N3am.

Kon.yu.

Jncr

Ne nok.

Moan.

HaTta
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Tonmyua monku | tw Ko 1,6 cM
[Iupuna moyiku | bw kox 35,4 cM
Tomnmuaa crenku | tf kon 1,6 cM
Bricora crenku | hf xon 31,2 cM
IImomane ceyenust | A xou 166,63 cM2
MowmeHT conpoTuBiieHus | WX KO 2054,2 cm3
MowmeHT conpotuBiieHus | Wy Ko 669,3 cMm3
CraTnyecKuii MOMEHT | SX KOII 1149,6 cm3
Ceuenue 0aJIKu: 35BC
Bricora Oanku ho 34,5 cM
HlupuHa nonku b 0 20 cM
Tounmmaa 1oJIKu to 1 cM
Tommumua cTeHKH tf 6 0,3 cM
Yeunus B y3ie: M 24,5 T.M
N 5 T
Q 21 T
Ycuans B KOJIOHHE Qykon 10 T
Nkoi 350 T
Mxkoi 20 T.M
Qxxkon 10 T
Mykon 15,5 T.M
Ycuius B KOJIOHHE Qxou 10
Nkoxa 700
Mxxkon 20 T.M
Qxxon 10 T
Mykon 15,5 .M

Pacyernsie mo3unuu:
5.3.1. Hakjaaaku, CBAPHOM OB KPEIJICHUS HAKJIAAOK K KOJOHHE

Jlnist IpOBEPKM KOHCTPYKTHBHO MpHMeEM TonmmHy | Hakmagku th=18 MM, mmpuHY HakKiIaIkd

bn= bs -20=180 mm

Torma yYCUJIME B IBYX HAKJIAJAKaX:

N=M/hs+N/2=73,5 T

ki=1.4 cMm — xaTeT mBa

Tabnuna 5.3.3. McxonHble JaHHBIE K pacyeTy CBapHOIO IIBa

R wun R un
Kre/em? Y wm br b, Ye kre/emM® | Ywz ¥ wf
4900 1,025 0,8 1 0,8 5400 0,85 0,85

R w=2629 xr/cm?

N3am.

Kon.yu.

TNuet Ne gok.

Moan. HaTta
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R wz=2430 xr/cm?

Pacuer BeneM no Metajuty miBa.

1u=N/2-KwR w-Bryc=160 MM — nimna cBapHOTO 1IBa

bn = 1,+20=180 MM — HmHMpHHA HAKIaKH, COOTBETCTBYET KOHCTPYKTUBHO IIPHHIATOMY pasMepy

IIpoBepka MPOYHOCTH HAKIIAJOK 110 OCJIA0JEHHOMY CEUCHHIO:

Mmax/ 5_24500/0,35
O,y = m‘j‘/ = ” i > =2903 kr/cm? < 3500 Kr/cM? — IPOYHOCTH ObecreueHa

A=(18-2,3-2)-1,8=24,12
Pacuer mmHBI HaKIaIKK BeJAEM UCXOJ U3 KonmdecTBa 0onroB M24 knacca mpounoct 10.9,
BOCIIPUHUMAIOIIUX YCUIIUE Cpe3a:
Nbs=Rbs-AbNs-% - =4150-4.52-0,9=16,9 1c — Hecymas cmocobHocTh 1 GonTa Ha cpes.
Tpebyemoe uuciio 60onToB — 4,35, mpUHUMAEM JBYX PSIHOE COCTUHEHHE, 10 3 0ONTa B KaXIOM
coenuHeHuH. Toraa niuHa HaKIaAKWA BEIYUCIISIETCS KOHCTPYKTUBHO:
[,=20+50-2+70-2=260 mm
[Ipunumaem naxnanky C355 -180x260x18 (cm. pazpes 1-1, Puc.?).

5.3.2. PacyeTr CTeHKH KOJOHHBI HA Cpe3

Pacyer cTeHKM KOJOHHBI Ha Cpe3 NPOBEICH M3 YCIOBUA MPOYHOCTU MO KacaTeIbHbIM
HATPSDKCHUSIM.

T:( ers'anas)'FQlcoﬂ)/ A cmesicu xon

(Naes~Nipas)+Qror =73,5 T — ycuitne cpesa Ha JIBe HaKJIaIKu

=1769 kr/cm? < 1929 kr/cm? — MPOYHOCTH obecreueHa st KosioHHbI 130K 1

7=942 kr/cm? < 1929 kr/cm? — IpouHOCTH obecrieueHa s KonoHHs! 135K4

5.3.3. IIpoBepka MOJKH KOJOHHBI HA PACCJI0M

hpacer= tut tw oa=46 MM — 1151 KostoHHbI 130K 1
Npacer= tut tw oa=48 MM — mu1s1 KooHHBI 135K4

6=N/(Mpacebn)=940 kr/cm? < (0.5-Ry-y c=2185 kr/cM?) — npouHOCTH OGecredeHa Ui KONOHHBI

o I130K1
=
2 6=N/(Mpacebn)=901 kr/cm? < (0.5-Ry-y c=2185 kr/cM?) — mpouHOCTH OGecredeHa Ui KONOHHBI
s
3 I35K4
m
5.3.4. BoJTbl, pA0OTAIOIIME HA PACTSI)KEHHE M CPe3 OT YCHJINii B 0aJIKe MepeKPbITHS

®
S
o
=
c
g
c
c
g
cC
% Nuer
PRO K M 001135

Mam. |Kon.yy.] Nuct |Ne pok.| MMoan. HaTta 93




260
1 1
/0,/0 ,/0 o0
1/ Q t18
’ /€355 _
i s
e e e LS
€355 || }4% T
/ €355
20 0 700 0
1-1
B R ——
e -

Puc. 5.3.2. XKectkuii y3en kperieHus: 0aaku NEpeKphITUSI K KOJIOHHE K pacueTy

[Tpunumaem B pacuet Oosntel M24 xitacc npounoctu 10.9. BoaTel paboTaoT Ha pacTsKEHUE OT
yeumust M=24.5 tc-M, 1 Ha cpe3 ot ycrmms Q=21 Tc.

Nbt=Rbt-Abn-%6=5600-3.53-0,9=17,8 Tc — Hecymas cnocoOHOCThL 1 OONTa HA pacTsHKECHUE

Nbs=Rbs-ApNs-3¢ - =4150-4.52-0,9=16,9 Tc — Hecymas cnocoOHOCTh 1 6onTa Ha cpe3

Ncxons 3 n3rubaromero yCwivs IpUHUMAEM JABYX PSIHOE pacroyioxkeHue 00aToB, o 4 6oiTa B
Kax0M psay. Torna urubaroriee ycuins, BocnpuHumMaemoe 8 0ontamu (paccTaHoBKy cM. Puc.?):

M=17,8-(0,068+0,138+0,208+0,278) 2=24,64 TcM — IPOYHOCTh Ha pacTsHKEHUE OOecreyeHa

2 Cpesarotiiee ycunne, BOCIpUHUMaeMoe § 6onTaMu:

o

I

= Q=16,9-8=135,4 Tc — MPOYHOCTH HA Cpe3 OOecTeUeHa.

5

52

m

®

=

®

o0

=

c

=

]

c

=

=

2

2 Nuer
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5.4. Pacuer y31a «ba3a KOJOHHBLD)

PacueTHrie IB(0XI700050%

5.4.1. 'eomeTpuyecKHue NapamMerpbl NJIUThI

FGOMeTpI/I‘-IeCKI/Ie napaMeTpsbl INIUTHI PACCHUTBIBACM U3 YCIIOBUA COUYCTAHUA YCUIIUA!

N=653 1c
M y coom6:2,7 TC-M

M, cooms:0,3 TC-M

645 644

PCY pocnerats, Oravonsa cumanssss suaorth (s CTLL)
Mosauxa N
Emtmans wswepermin - T

@.@@@@

///// ///

P A P
T O A ’ ’ / / /. /
PV A A PR

G6600 ofofofcRofo)

Zy

T x

Puc. 5.4.1. Coueranue ycuiuii /uig pacuera reoOMETpUYECKUX TapaMeTPOB ONOPHOM MIIUTHI

KOHCTpYKTHBHO IpuHUMAaEM IUPHUHY IUIUTHI Bri=630 MM
Koadduunent ycnosus pabotsl mimtsl: ye = 0,95;

Pacuernoe conmporuBiienue cranu: Ry = 3500 kr/cm2;

Pacuernoe comporuBnenue 6erona B30 cxxarturo: Ry = 173 kr/cm2;

Papmeps! onopHo#t mutel: B =630 mwm;

NB +6M NB +6M 6M
+ +
2R, B? 2R, B? R,B

[Tpunumaem auHy wimThl L =630MMm.

MakcuMalnpHOe/MUHUMAIBHOE HAIps>KCHUEC B ITJIMTEC:

(N/A)Y£(M, IW,)+(M, /W,) <R,
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omax = 0,173 <Rp=0,173 t/cMm2 ;

MuHuMabHOE HANIPSKCHUE B IIJIUTE:

omin 0,157 kr/cM2 <Rp = 0,173 kr/cm2 ;

MakcuManbHbIi MOMEHT B IUIMTE IIPU pacyeTe yyacTKa, OlepTOro Ha 3 KaHTa:

Mmax= 10,816 Tc-cMm;

TpeGyemas TomumHa mwinThr: tit = V(6- Mmax - vn / Ry - v¢) = 1,4 mm, nipussTa ty; = 18 MM

5.4.2. AHKepHbIe 00JITHI

FGOMeTpI/I‘-IeCKI/Ie napaMeTpsbl INIUTHI PACCHUTBLIBACM U3 YCIIOBUA COUYCTAHUSA YCUIIUA:

M y max :10,4 TC-M
N cooms =258,3 TC
M, coome:O,lg TC-M

N 13

26

PCY pacsermaze. Orubaroman saxceuansmams smarsemt (Tabmena CT1_T)
Mosamma My
MO HOMepRIE - T3

ORORONCEONC

YA A YAy

P A
JA A A sor s

ofofofcRolo)

Puc. 5.4.2. Coueranue ycunuii Juist pacuera aHKEpHbBIX OOJITOB
Koaddurment ycnosus padbotsl 6omnra: ye = 0,9;

Kos-Bo 60:1TOB ¢ 0/1HOM CTOPOHBI 06a3bl: N = 2;

HpI/I MOJIYYCHHBIX COYCTAHUAX YCI/IHI/Iﬁ B 0a3ax KOJOHH yCUJIre OTphbiBa B OoJlTax He BO3HHKACT,

ycuiine Ha 1 60T nonydeHo Zs =-43,72.

[MpuHMMaeM KOHCTPYKTUBHO aHKEepHbIe 00sIThl M 16, muprHa aHKepHOH TUTKH Uay, p=4ds,

npuHIMaeM Uax=70 MM.
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5.4.3. PacueTr TpaBepcChl

1T
/

/

Puc 5.4.3. Dcku3 pacueTHOM CXEeMbI K pPacyeTy TPaBEPCHI

Hanpsxenne o mmroit 0=0,173 kr/cm?

4=0,173-1,43=2,4596 t/cm

ly=63 cm

a=14,3 cm

M — qta
2
ot
M = g +2(2 a)
Q=q,(1/2)

CseneM pacueT B TaOnuIly:

Tabmuna 5.4.1. [IpomexxyTo4yHble 3HaUEHUS sl pacuyeTa TPaBepChl

[ToroHnHast Harpy3ka Ha TpaBepcy qt (T/cm) 2,4596
ITonepeunast cuna B TpaBepce Q (1) (sruetika M114) 77,48
Karer mBa Kf (cm) 1,2
PacueTHoe conpoTuiieHHe o MeTayuty mBa Rwt (1/cM2) 1,85
Koaddumment borra f 0,9
Koadduument ramma wif 1,25
PacueTHOE cOnmpoTHBIIEHHE TTO METAJLTY TPAHUIIBI
crutaBneHus Rwz (1/cm2) 1,89
Koaddunuent batra z 1
Koadpdunnent ramma wz 1
Koadduuuent ycnoBuii pabot ramma ¢ 1
Paccuetnoe conmporuBienue cramm Ry(t/cm2) 3,5
KonnyecTBo MIBOB, NPUKPEIUISIONIMX TpaBepcy K KOJIOHHE N 2
[TpenBapuTenbHas TOJIIMHA JHCTA TPABEPCHI t (CM) 1

et
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Pacuet BezeM 1o rpaHuIle CIUTABJICHHS.

Q
nkf (ﬂRwyw)min 70

hp=17,08 — TpeGyemasi BbIcOTa TpaBepChI
Hcxomst U3 ycIIOBUS TPOYHOCTH 110 HOPMAJIBHBIM U KacaTelbHbIM HAIIPSHKEHHUSM IPUHIMAEM
BBICOTY TpaBepchl hp=36 cm

g, =0 +37 <L1Ry,

c=1,16 < 3,5 1/cm?
1=1,99<2,03 1/cM? ;
Oupus — 3,64 < 4,025 T/CM2
C y4eToM MPUHSATHIX TEOMETPUICCKHIX MTaPaMETPOB TPABEPCHI, MPOYHOCTH M0 HOPMAIBLHBIM U
KacaTeIbHBIM HaIPSHKEHUSAM oOecIieueHa.

feo)
re}

% TN B
\ B
| | <
1 ] -
% 73 34‘14 73 ﬁ
2 70 /0 2
2-2
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s N
o 14
g o 0.000
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BriBepku KONOHH HA MOHMaXe
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Puc. 5.4.4. XXectkuii y3en 6a3bl KOJTOHHBI
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6. PACYET OTHECTOMKOCTH KOHCTPYKIIMI

Pacuem oznecmoiixocmu naumnoil uacmu nepekpsimun

TpeOyemass TUIOIIAb apMaTyphl TOMOMPACTCS HCXOAS M3 ONTUMAIBHOTO Ko3(dumment
apmupoanus: n=0,5 %
Koaddument apmupoBanus Ha 1 M IUIUTHI IEPEKPHITHUS:

1 =2.100%,
ho

Toraa niomaab Npo0JbHON apMaTypsl Ha 1 M IUIUTHI IEPEKPBITHU:
_horu0,15-05
100 100

[Ipuaumaem mo I['OCT 5781-82 apmaTypy mnepHOaUYecKOro Npoduis ¢ HOMHUHAIBHBIM

A = 7,5 cM?

nuameTpoM 10 MM, IIOIIAABI0 Honepeunoro ceuenus 0,785 cm? B konudectse 10 mr ¢ marom 100 mMm.

Toraa o6mas miomaas MONEpPeyHOro CEYEHUsl BCEX CTEp)KHEH Ha | M IJIUTBI MEPEKPBITUS COCTaBUT:

As=0,785-10=7,85 cm?>= 785Mmm?.

ITpoBepka orHecTOMKOCTH U3rudaeMoil MI0CKON IUIMTHI 10 UHBEHTAPHOM onaiyOKe Mpou3BoAUTCS Ha 1 M
IUTUTHI TIEPEKPBITHS B TporpamMmmHoM Komiuiekce NOormCAD.
OrnecroiikocTh N3rudaemMoi NJIOCKOH MJINTHI

HHd)ODMal/ﬂ/l}Z 0 pacuyeme.

Pacuer BrInmosiHeH B coorBeTcTBUH C: 1.11. 5.1.8 CI1 52-101;5.1.9 CII1 52-101;5.1.10 CII 52-
101;5.1.13 CII 52-101;5.2.7 CIT 52-101;5.2.10 CII 52-101;5.10;8.2;6.2.7 CIT 52-101;8.3 CTO
36554501-006-2006 ITpaBuia mo oGecreueHNI0 OTHECTOMKOCTH Kelle300eTOHHBIX KOHCTPYKIIHIA,

HUcxoonwvle oannuie:.

OrHecTONKOCTb:

- Tfr = 45 Mum;

HoMuHaNBHBIN THAMETP IPOAOJLHON apMaTyphL:

- ds =10 mm;

Pa3Mephl B CEUCHUH, MM

= (1000 bk

Pl

N2
=
11
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-h =150 mm;

IIpononrpHast apMaTypa:

(PacTsnyTas npononbHas apMarypa - CtepkHeBas apmarypa, nuamerpom 10 mm; 10 mT.):
-a=30 Mm;
Ycunus OT HOpMaTUBHOW HArpy3KH:

-Mn=0,9tcMm=0,9/1,0197162123E-07 = 8825985,00587 H mwm;

PactsayTras nponojinHasg apMarypa:

- As =790 mm 2;

Pesyromamul pacuema.

OmnpeneneHUe HOPMATUBHOTO COPOTHBIICHHUS OeToHAa

Kitacc 6erona - B25.

ITo ta6un. 5.1 CII 52-101 Rpn = 18,5 MIla .
ITo ta6u. 5.1 CII 52-101 Rptn = 1,55 MIla .

PacueTrHOE COIPOTHUBICHHE OSTOHA

ITo Ta6xa. 5.2 CII 52-101 Rp = 14,5 MlIla .

Hasnauenwne xitacca 6eToHa - 1o IIPOYHOCTH Ha CXKaTuC.

ITo ta6un. 5.2 CII 52-101 Rpt = 1,05 MIla .

Rb, ser = Rbn = 18,5 MIla (dpopmymna (5.1); m. 5.1.9 CII 52-101).
Rbt, ser = Rbtn = 1,55 MIla (¢popmymna (5.2); n. 5.1.9 CII 52-101).
Y4et ocobeHHOCTEH paboThl O€TOHA B KOHCTPYKIIUU

Ybi=1.

(melicTBHE HArpy3KH HEMPOAOHKUTENBHOE T10 1. 4.9)

KoHcTpykius 6eToHUpYeTCs - B TOPU30HTAIBHOM IMOJIOKEHHH.

Yhz3=1.

s Hax3eMHOM KOHCTPYKIIUH, IIPY PACYETHON TEMIIEpaType HapyKHOTO BO3/1yXa B 3UMHHU
nepuoj He MeHee -40 rpaf.:

Ybs=1.

Rb=vb;YbsybaRb =1-1-1-145=14,5Mlla.

Rbt =vby Rbt =1-1,05=1,05 MIla.

Onpejienenye 3Ha4Y€HUS] HAYaIbHOTO MOJIYJIS YIIPYTOCTH O€TOHa

ITo Tabm. 5.4 CIT 52-101 Ep = 30000 MI1a .

PacueTHbIC 3HaUYEHNS MPOYHOCTHHIX XapaKTEPUCTUK apMaTyphl

Kiacc mpomoneroit apmatypsr - A400.

et

WuB. Ne noan.
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Rs =355 MIla.

Rsc =355 MIla.

(IeficTBUE HArpy3Ku HEMPOAOJKUTENBHOE 1O 1I. 4.9)
[Tonepeunas apmarypa - He pacCMaTpUBAETCS B JAHHOM pacueTe.
Rs, n =400 MI1a .

3Ha4YeHHE MOAYIIS YIIPYTOCTH apMAaTyphI

Es =200000 MIla .

DJeMeHT - N3rudaeMeblii.
TuIl KOHCTPYKIUY - IUINTA.

s apmamypul co cmopoHbl RPOMUGONOTI0IHCHOU HAZDEBY:

Harpes - co cTOpoHBI pacTsSHYTOr0 O€TOHA.

ApmMarypa co CTOPOHBI POTHUBOIOJIOKHOM HATPEBY OTCYTCTBYET.
Jlna apmamypul co cmoponsl Hazpesa:

z=a=30MM.

Temnepatypa 0eToHA B IUIMTAX (CTCH&X) Ha paCCTOAHHNHU Z OT 06orpeBaeM0171 ITOBEPXHOCTHU

beToH - TsKeNbl Ha CUIIMKAaTHOM 3aIl0JIHUTENE.

ITo puc. A.2 B 3aBucumocTH ot z u Tfr
tz=295°C.

KoHcTpykius - He sSIBIsieTCA TYHHEJIEM, B KOTOPOM MEPEBO3ST TOPIOYNE KUIAKOCTH WU Ta3bl.

KouncTpykius - He mpeiHa3HayeHa JJIsl XpaHeHHsI KayqyKa, CHHTETHUECKUX MaTepHalloB,
MaceJl, JIaKoB, KPaCoOK, CKMKEHHOTO ra3a, Oymaru, 3epHa Uil MyKH.

ITo Tabm. 5.5 yst=1.

Yst=yst=1.

Rsnt = Rs, n yst =400 - 1 =400 MIIa (popmymna (5.8); m. 5.10).

Rst = Rs yst =355 - 1 =355 Mlla (dbopmymna (5.8); m. 5.10 ).

ITo Tabi. 5.5 bg=0,901 .

%
2 Est = Es bs =200000 - 0,901 = 180200 MITIa (popmyaa (5.10); m. 5.10 ).
s
§ Pacuem npedena ocnecmoitkocmu no nomepe Hecyuieii cnocoonocmu

ITpuBeaeHHEIE pa3Mephbl ceUeHUN
© I[To puc. A.1 - A.2 B 3aBucumoctu ot h u Tfr
&
;[ at=13 mMm.
g ho = h-a = 150-30 = 120 mwm .

HarpeBom 6eToHa cO CTOPOHBI CKaTOW 30HBI MOYKHO TPUHEOpEUb:
c
g
% Nuer
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hot =ho =120 MM .
OnpeneneHue rpaHUYHON OTHOCUTEIBHOW BBICOTHI CKATOW 30HBI
es, el = Rst/Est = 355/180200 = 0,00197 (dpopmyna (6.12); m. 6.2.7 CI1 52-101).
eb, ult = 0,0035..
XR = 0,8/(1+es, elleb, ult) =
=0,8/(1+0,00197/0,0035) = 0,51188 (popmymna (6.11); m. 6.2.7 CIT 52-101 ).

[IpOYHOCTH IUTUT IIPH OJJHOCTOPOHHEM HarpeBe
X = Rsnt As/(Rbn b) =400 - 790/(18,5 - 1000) = 17,08108 mm (popmyaa (8.10); m. 8.3).
T.x. x=17,08108 Mm < =XR h =0,51188 - 150 = 76,782 mm :
M = Rpn b x (ho-0,5 x) =

= 18,5 - 1000 - 17,08108 - (120-0,5 - 17,08108) = 35221187,13081 H mm (bopmysa (8.9); 1. 8.3 ).
Mn = 8825985,00587 H mm <=M = 35221190 H mm (25,05874% oT npeneabHOro

3HAYE€HNsI) - YCIOBUE BBIMOIHCHO .

BriBoa: TpeOyeMasi OTHECTONMKOCTb IVIMTHOM YaCTH KeJ1e300eTOHHOI0 NepeKPbITHS 00ecrevyeHa.
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Begomocmb pabouux yepmexel ocHobHozo koMnaekma

Jlucm HaumeHobaHue [puMeuaHue

Obwue gaHHbE

2.1 Cxema NPUNOXEHUS NOCMOAHHOU HAZPY3KU HA munobol amax.

2.2

Cxema NpunoxeHus nofesHol HA2py3KU HA munobod amax.

2.3

CxeMa NPUNOXEHUS NOCMOAHHOU HAZ2pY3KU HA NOKpbmMue.

2.4

Cxema npunoxeHus cHezoBoll Haepysku Ha nokpbimue.

TexHuueckas cneuugukauua cmanu. POCXOg 6emoHa. BegOMocmb pacxoga cmanu.

MnaH pacnonoxeHus kofoHH Ha omMm. +0,000. Begomocmb anemeHmoB.

o~ W

lnaH  pacnofoxeHus banok Ha omm. +3.500, +7.000, +10.500, 14.000, +17.500,
+21.000, +24.500, +28.000, +31.500, +35.000.

lnaH pacnonoxeHus banok Ha omm. +38.500, +42.000. laaH pacnonoxeHus bBanok Ha
omM. +45.500, +49.000, +52.500.

[0}

1 — 1 (Pa3pes no ocu 6).

0 | Y

2 — 2 (Paspes no ocu H).

naH pacnonoxeHus kofoHH Ha omM. +0,000. Begomocmb anemeHmoB.

Beg0Mocmb CCHNOYHBIX U NnpundedeMblx gOKyMeHmO6

0Obo3HayeHue HaumeHobaHue [puMeuaHue

Crh 20.133330.2016 Cbog npabun "Hazpysku u Bosgeticmbus”

Cn 16.133330.2011 Cbog npabun "CmanbHbe Hazpysku”

Cbog npabusn "OBwue npabuna npoekmupobaHug

Crn 53—-102-2004 o
CMAanbHBX KOHCMpPyKuuUl

~ |

Ne 384—d3 “TexHu4eckull peafiaMeHm © Be30nacHOCMU 3gaHUU U COOpyKeHUl

CBog npabun "3awuma cmpoumelsibHbiX

Cl 28.13330.2017 N »
KOHCMPYKUUlU om Kopo3uu

CTO APCC
11251254.001-018-3

"PykoBogcm®o no npoekmupobaHulo cmanbHbix
KOHCMPYKUUU MHOZ03MAXKHbLIX 3gaHUU”

Cn 131.13330.2012 CBog npabusn "CmpoumesibHas kauMamoJjoaus”

llama

Modnuch

damunus

CoznacobaHo

Omden

B3am. uHb. N°

Modn. u dama

Wub N° nodn

Obwue ykasaHus.

1. WcxogHbe gaHHbE

1.1 Pabouas gokymeHmauus Mapku KM Ha Hecywue cmanbHole KOHCMpykuuu kapkaca Xufio2o MHozokBapmupHozo goMa
co BCmpoeHHHIM GOWKOJbHBIM yupexgeHueM (gemckull cag) paspabomaHa Ha ocHoBaHUU KoHKypcHozo 3agaHus Steel2Redl.

1.2 TlpupogHo—knumMamuueckue ycnobus cmpoumenbcmba:

— nnowagka cmpoumenbcmba — MockoBekaa obaacmb;

— KkiuMamuueckuti pation cmpoumenbcmba — Il no CM 131.13330.2012;

— HopMamuBHoe 3HaueHue BempoBozo gabrenua 0,23 Kila gna | pationa no Cf1 20.13330.2016, n.11.1.4;

— Bec cHeeoBozo nokpoBa Ha 1M?  2opusoHmambHoli noBepxHocmu 3emau 1.5 Ko gna Il pationa no  Cll
20.13330.2016, n.10.2;

— pacyemHasa memnepamypd HapykHoeo Bosgyxa Haubonee xomogHbx cymok ¢ obecnedeHHocmbto 0,98 MuHyc 42°C
no Cl 131.13330.2012, n. 4.2.3;

— celicMUYHOCMb  nAOWAgku  MeHee 6  BannoB  coenacHo  npuoxeHuto  CI 14.13330.2011, kapme  obuweeo
celicMuveckoeo  patioHupoBarus  OCP—97-A (¢ 10%—Hol BeposmHocmbio  BosmoxHo20 npeBoweHus B meuerue 50 nem
3HQUEHUT  celicMuYeckoll  UHMEHCUBHOCMU, YKG3GHHBX HA  kapme). PatioH cmpoumesbcmBa He omHOCUMCA K CelicMUMECKU
ONACHbIM.

1.3 CmeneHb aepeccubHozo Bosgelicmbus cpegbl Ha koHcmpykuuu — HedepeccubHas no CI1 28.13330.2017.

1.4 3gaHue omanaubaemoe.

1.5 3gaHue omHocumcs K HopMasbHoMy ypobHio ombBemcmbenHocmu coznacHo cm. 4.16 QegepanbHozo 3akoHa om 30
gekabps 2009 e, Neo 384-®3 «TexHuueckull peenaMeHm o  DesonacHocmu  3gaHUl U coopykeHully, cm. 48.1
pagocmpoumenbHozo  kogekca P® om  19.12.2004 Ne 190-®3, a mawke [OCT P 54257-2010 (Msm.1) «HagexHocmo
cmpoumenibHex — koHcmpykuull U ocHoBarul.  OcHoBHbe nonoxeHus u  mpebobBaHusy.  KoapouuueHm  HagexHocmu  no
omBemcmBerHocmu 3gaHust — ¥=1,0 no FOCT P 54257-2010 (Mam.1) (n. 9.1).

1.6 Pacuem Memanauueckux koHcmpykyul BonosHeH B coombBememBuu ¢ mpebobaHuaMu - gelicmByrowux  HopMamuBHbX
gokymeHmob PO, B mom uucne:

— Ne384-03 «TexHuveckull peefiaMeHm o BesonacHocmu 3gaHul U COOpyXeHuly;

— (Il 20.13330.2011 <Haepy3ku u Bosgeticmbus. AkmyanusupobanHas pegakuus CHull 2.01.07-85%y;

— (1 16.13330.2017 «CmanbHoe koHcmpykuuu. AkmyanusupobarHas pegakuus CHull 11-23—81*y;

— (N 53-102-2004 «Obwue npaBuna npoekmupoBaHug cmabHbX KOHCMPYKUULY;

— (N 28.13330.2017 «3awuma  cmpoumefibHbX  KOHCMPyKUUti  om  KOppo3uu.
CHull 2.03.11-85»;

— CI0 APCC 11251254.001-018-3 «PykoBogcmbBo no npoekmupobaHuio CMaibHbX KOHCMPYKUUU  MHOZ03MMKHbIX
3QaHuly;
— CN 131.13330.2012 «CmpoumenbHag knumamonoausi. AkmyanusupoBaqHag pegakuus CHull 23—-01-99*y;

— TOCT P 54257-2010 «HagexHocmb cmpoumefibHbX — KoHCmpykuul U ocHobaHut.  OcHoBHbe
mpeboBaHusay;

— TOCT 23118-2012 «KoHcmpykuuu cmaibHbie cmpoumenbHbie. OBujue mexHuueckue ycaobusy;
— TOCT 27772-2015 «lpokam gng cmpoumebHbX cmafibHbX koHecmpykuul. Obwue mexHudeckue ycnoBusy.

1.7 Cmamuyeckull pacyem HeCywux CMANbHbiX KOHCMPYKUUU KapKaca 3gaHus BhnosHEH € npuMeHeHUeM  NUUEH3UOHHOZO0
NPO2PAMMHO20  KOMnJiekca  gns  aBmomamusupoBaHHO20 — npoekmupoBaHus U pacyema  CMPOUMENbHbX  KOHCMPYKUUU
Jlupa—CAIIP 2017y u «Jlupa—SOFT».

AxmyanusupobanHas  pegakuus

NOJIOXEHUA U

2. KoHcmpykmuBHbie peweHus
2.13qaHue  Kunozo MHO2OKBAPMUPHOZO QOMA ©O BCMPOEHHHIMU  QOWKOMbHBIMU  yupexgeHusMu  (gemcku  cag) —
MHO209MAXHOe, cocmoswee U3 3 cekuul pasaudHol Bhicomb:
1 cekuus umeem 12 smaxell — npsMoyzoibHas B nnaHe, oepaHudeHa ocsmu A—T/1-9, ¢ obwumu pamepamu
B naare 11,4 x 21,7m (B ocsx);

2 cexyus umeem 15 oamaxell — npsMoyzoibHas B nnaHe, oepaHudeHa ocsmu  [—C/2-11, ¢ obwumu
pasmepamu & nnare 35,7 x 21,9v (B ocsx);
3 cekuus umeem 10 amaxel — npAMoy2oibHas B niaHe, oepaHudeHa ocamu JI-T/11-17, ¢ obuumu

pasmepamu & nnare 30,6 x 19,2v (B ocsx).
2.2 3a ycnoBHyio ommemky 0,000 npunsm ypobBeHb uucmozo nona 1 amaxa.
2.3Kapkac 3gaHus — pamHo—cBs3eBoil.

KonoHHb  kapkaca BonosHen 6 Buge cbBapozo gbymaBpa nepemenHoeo ceueHua no  Bocome 3gaHus. CmeHa
CeUeHuUs KONOHH npegycMompeHa Ha omM. + 30,000. MoHmakHbe cmbiku koJoHH BbinosHeHo Ha Bocome 1000 mM
om ypobHa uYucmoeo noma nepekphmua  gna  ygobcmbBa  MoHmaka. KOJOHHH  KOpKaca  KeCmko  3dwemieHn B
QyHgameHmol. Llae konoHH Bapbupyemes om 3 M go 6 M.

banku nepekpomus BononHen w3 cBapHbix  gBymabpoB ¢ BosHucmol cmeHkol ¢ BosMoxHocmbio - BoinoaHeHus
ombepcmuti & cmenke Banku gna ycmpolcmBa urkeHepHbX cemell B monwe nepekpbimus. [fpu 3MOM  NPOEKMOM
npegycMompeHo  BoinosHeHue obpamaeHull  ombepcmull  UCMOM, MOAWUHA KOMOpO20 gofkHa Bomb pabHa  monwiuHe
cmeHku basku. Bajku nepekpbimus uMelom KECMKOe OnUpaHUE HA KOJMOHHH. B Mecmax npumbikaHus  kapkaca K
necmHuuHo—nuemoBoMy Y3y  (JUY), npegycMOMpeHO WAPHUPHOE ONUPAHUE CMafbHoX 6ANOK Ha  kenesobemoHHbie
cmend JITY.

B uenom kapkac 3gaHus npegcmabasem coBokynHocmb sueek, cocmosuiux U3 4—Xx KOMOHH U 4 pueenel, Xecmko
ONUPAIOWUXCA  Ha  KoMioHHo  Bo  Bcex HanpaBreHusx, npu amoM gBa  coHanpabieHHox puzens  Auelku - abagiomes
HECYyUJUMU, Ha KOMOPHIE ONUPAemcs xene30bemoHHas NaUMa nepekpuimus.

OnupaHue enesobemonHol MOHOAUMHOU naumbl  nepekpbimus  BononHsemes HA  HUKHUG  noSc  cmanbHbx  6anok.
[poekmoM npegycMompeHo BhinosHeHUe MOHOAUMHOU Naumbl ¢ ucnob3oBaHuem unBeHmapHot onasybkod.

2.4 HapyxHoe cmeHoBoe ozspaxgeHue — HabBecHol BeHmunupyembli @acag, ocHoba komopozo—kapkacHo—obwubHbie
cmeHb Ha ocHobBe JICTK.

2.5 BHympeHHue cmeHD npegycMompeHb U3 nazozpebHHedBbx naum: monwuHa  MexkopugopHbx cmed 200 mM;
moJwuHa MexkBapmupHbx cmed 100 mm.

2.6 Xécmkocmb U 20MemMpUYECKas  HeusMeHseMocmb  kapkaca  obecneuubaemca B nonepeuHoM u &  NpogoabHOM
HanpaBieHuu — >XeCMKuM 3awemieHueMm KofioHH B @yHgameHmax, @ mak xe nocpegcmbBom BbinonHeHus xecmkux ynob
CONPSDKEHUS BANOK U KOJIOHH.

JlonoaHumenbHo - ycmoluuBocmb U 2e0Mempuyeckas  HeusMeHseMocmb  Kapkaca obecnevubaemcs KecmKuM — gUCKOM
nokpbimust, 06pa3oBaHHBIM MOHOAUMHBIM XKENE306EeMOHHEIM NEpPEKPEIMUEM.

3. Mamepuan koHcmpykuul

3.1 Mapku cmanu 3nemeHmoB KoHcmpykuul npuHsmd B 3aBucumocmu om epynnn KOHCMpyKuull C yuemoM pacuyemHol
a makke B coomBemcmBuu ¢ mexHuueckumu
mpebobaHuamu Ha npoekmupobaHue u npubegeHo B Begomocmu anemeHmoB, & uepmexax y3n08 u B cneuugukauuu

memnepamyps B coomBemcmBuu ¢ mpebobaHuamu CM 16.13330.2017,

mMemanionpokama.

3.2 Mamepuan koHcmpykuul — cmanb C390-5 (6amku nepekpomus), C355-5 — Bce ocmaibHbe afeMeHmbl  ho

FOCT 27772-2015 & 3abucumocmu om epynnb koHcmpykuud no Cf 16.13330.2017.

4. zeomoBneHue U MOHMAX

4.1M32omobneHue u MOHMaX KoHCmpykuul npousBogumb & coombBememBuu ¢ mpeboBaHuaMu cnegyrowiux
HopMamuBHbx gokymeHmoB:

o [OCT 21779-82 «CucmeMa obecneueHus mouyHOCMU 2eoMempuyeckux napamempob & cmpoumenbcmbe.

TexHono2uueCKUE GONYCKUY;
o [OCT 23118-2012 «KoHcmpykuuu cmafbHble cmpoumedbHbe. Obwue mexHuueckue ycnoBusy;
o CIl 16.13330.2016 «CmanbHbe koHcmpykuuu. Akmyanusupobannas pegakuug CHull 11-23—81%*y;
o CIl 53—-101-98 «M3zomobaeHue u KoHmMpoab kavyecmBa cmaibHHX CMPOUMENbHLX KOHCMPYKUUUY;

o (I 70.13330.2012 «Hecywue u oepaxgalowue KoHcmpykuuu. AkmyanusupobanHas
3.03.01-87y;

4.2 TpebobaHug npu npueMouyHoM koHmMpone cMoHmupobaHHbX koHcmpykuul npuHsmb no CI1 70.13330.2012, a

MaKke YKA3aHUAM gaHHoU pabovell gokyMeHmayuu.

4.3 B npoekme gaHb nNpuHUUNUQAbHbE Y3NH coequHeHul koHcmpykuul. KonuyecmBo, guamemp 6onmoB,
pasmepo cBapHbx wBobB, He ykasaHHoe & uyepmexax gaHHoU paboueli gokyMeHmauuu, onpegefsiomcs HA cmaguu

paspabomku uepmexed KMI no pacuyemHom ycuiuam N, M, A, npubegenHoiM B Begomocmax anemeHmoB, zge:
N — npogoabHoe ycusue B mc;
M — onopHol MoMeHm B mcwm;
A — onopHas peakyus B mc.

O. CoeguHeHue anemeHmoB

5.1 3abogckue coequHeHus — cBapHbe.

5.2 MoHmMaxHbie coeguHeHus — Ha cBapke U HA NOCMOAHHBX Boamax.

MoHmaxHboie 6oamb gag MOHMAXHbX coequHeHud Ha cbapke — M16 mouHocmu B, knacca npouHocmu S.6.
9.3 MuHumanbHoe oceboe ycunue gns pacuema kpenneHus anemeHmod — 5 m.

CbapHbe coequHeHus

5.4 Bce cbapHbe wbBb, kpome ozoBopeHHbX, npuHuMamb no ycufuaMm B a3nemeHmax,
Begomocmax anemeHmod u ¢ yuemoM mabauup 38 CI 16.13330.2017, Ho He MeHee ki=0 MM.

5.5 Pa3Mepo 3aBogckux yznobBbox wbob, npuHambe B uepmexax, paccyumaHb gaga  abmomamuueckol u
nosyaBmomamuueckold cbapku npu HuxHem nonoxeHuu wba, mapka cBapourol npoBonoku — CB—10lA, nubo
CB-08I'2C no TOCT 2246-70*% quamemp npobonoku d<1,4mm. T[lpu smom kospouuueHmso B=0,7; =1
NpuHAMb gna pacyemubx conpomubrenull mMemanna wba u Memanna epaduub cnnabaeHus coenacHo maba. 39
CM 16.13330.2017.

5.6 MoHmaxHoe wbn BononHamb pyuHol unu noayabmomamuueckol cBapkol. PyuHyio cbapky npousbogumb
anekmpogamMu muna 350A no [OCT 9467-75*% guamempom He bofee 6 MM, Ha moke, He npeBowaowem
220 A, co ckopocmbio, obecneyubBalowel nonyyeHue wba 3a oguH npoxog kamemoM He bGonee 6 MMm.
MoHmaxHylo nonyaBmomamuueckylo cBapky npousbogumb cbapouHot npoBonokot CB—10TA unu CB-082C no
rOCT 2246-70* guamempoM d<1,4 MM.

npubegeHHom B

pegakyug CHull

1

5.7 CbBapky anemeHmo® koHcmpykuuti 6 3abucumocmu om
npousbogumb B coomBemcmbuu ¢ mpebobaHuamu:

—  TOCT 14771-76* u TOCT 23518-79 (gaa cBapku B 3awumHbX 2a3ax);
—  TOCT 5264—80* u IOCT 11534-73* (gna pyuHoll cBapku anekmpogamu).
9.8 KoHmponb kauecmba wbod ocywecmbasmb & coombemembuu ¢ TOCT 23118-2012 u CN 70.13330.2012 go

npuHamox  cnocoba u  Mamepuanob cbapku

HOHEeCeHuUs GHMUKOPPO3UOHHOU  3awuma. B coombemcmbuu c roct HeobxogumMo BoinonHumMb
BusyanbHo—u3MepumenbHbl U Hepaspywatowuti (yabmpasBykoboti) koHmponb kauecmBa wBoB.

BusyanbHoMy U u3MepumeabHOMy KOHMPOAO QoMkHb 6oimb nogbepeHymo  bBce cBbapHoe wbn; pesyabmamn
KOHMPOAS OPOPMASIOMCA AKMOM.

YnompazbykoBol  koHmpoab wBod BunosHamb nocne ucnpaBaeHus HegonycmuMbx gegekmoB, BoaBreHHbix
BusyasbHbiM U usMepumenbHoM  KoHmpoJeM. Pesysbmamb  yabmpasbykoBozo koHmpons ogopmasgiomes B Buge

3aknoueHuss B coomBemcmbuu ¢ TOCT 14782.
100% ynbmpasBykoBoMy koHmponio gomxHo Bumb nogbepeHymb cnegyiowue ombemcmbBeHHbe wbb:
- Bce cmokoBoe wbBn coeguHeHuli anemeHmoB koHcmpykuuli (3aBogckue U MoHMaAXHbE);
- cbapHbe wblb MoHmaxHbX cmboiko® omnpabouHbx Mapok KoHcmpykuud.

9.9 Kauecmbo cBapHbix wBob koHcmpykuul 3aBogckozo useomobieHua gonxHo Bbimb He Huxe cpegHezo ypoBHsa
no MMpunoxeHuw b TOCT 23118-2012.

Kauecmbo MoHmaxHbix wbob gomkHo coombemcmbobamb mpebobanuam CIT 70.13330.2012.

COGQUHeHUﬂ HO nNoCcMOsHHBX 6oJmax
5.10 MocmosanHbe 6Bonimuo M20, M24 no [OCT 7798-70 mounocmu B no [OCT P WUCO 4014-2013 «knacca
npoudocmu 8.8 no TOCT P NCO 898-1-2011; 2atiku no FOCT 5915, walbs kpyenswe no MOCT 11371.

lalku 3amgHymb QO OmMKa3a Kiaiouamu ¢ gauHol pykosmku 450-500 MM ¢ ycunuem He MeHee 30kec. [lng
npegombBpawerus camoomBuHyubaHug 2aliku  gonoSHUMENbHO 3akpenumb nocmaHoBKolU CneyuanbHbX  NPYKUHHBIX
waub no MOCT 6402-70 unu koHmMpaaex.

PasHocmb HOMuHaNbHEX guamempod ombepecmul u Boamod — 3 MM,

9.11 KpenexHbe 3femeHmb 6oimobbx coeguHeHul gomkHb ygobrembBopamb mpebobanusm CI16.13330.2017.
ObpasobaHue ombepcmul nog 6oamb  npousbogumb cBepneHuem. [lpegenbHoe cMeweHus ueHmpod ombepcmu
npuHgmb no CM 53—101-98. W3zomobneHue u MoHmax 6Hoamobbix coeguHenul BonoaHamb & coombemcmbuu c
mpebobanuamu CTO 0051-2006 «KoHcmpykuuu cmafbHbe cmpoumeibHbiey.

6. AHMUKOPPO3UOHHAs 3auwuma

6.1 CmeneHb Bo3gelicmbBusa cpegb Ha koHcmpykuuu — HeaepeccuBraa no Cl1 28.13330.2017.
Meponpusmus no QGHMUKOPPO3UOHHOU 3awume KoHcmpykuul u BoccmanoBreHulo  nokpomud,
cBapkot, Bonoansmb 6 coombemcmbuu ¢ mpebobaHuamu CI 28.13330.2017 u TOCT 9.402-80%*;

. GHMUKOPPO3UOHHYID  3aWUMY KOHCMPYKuull BHNOAHUMD  NIAKOKPACOYHBIMU MamepuafaMu 2pynnb | no
mabnuue L.7 CMN 28.13330.2017 - gbyma cnosmu amanu no gBym cnoam epyHmobku ¢ obwel monwuHol
nokpomus 95 MkM, Bkniouas gba cnoa epyHmoBku.

. Mepeg  epyHmobkol  nobepxHocmb  cmanbHbx  KOHCMPpykuuli  HeobxoguMo  nogzomobBumb  no
FOCT 9.402-2004. CmeneHb ouucmku noBepxHocmu Memaniuveckux U3genudl om OKAAUHB U pXaByuHb gomxHa
boimb He Huxe 2-odl.

noBpexgeHHbix

6.3 Pabomn no  aHmukopposuoHHol 3awume  npousbogumb B  coombBemcmbBuu ¢ mpebobanuamu
rOCT 12.3.005-75 «Cucmema cmaHgapmoB 6e3onacHocmu mpyga. Pabomb  okpacouHne. Obuwue mpeboBarus
besonacHocmuy.

6.4 [locne MOHMa@xa KOHCMpykuuu obecneyumb oeHesawumol go Heobxogumol epynnb  02HE3aWUMHOU

sppekmubrHocmu no TOCT P 53295-2009 ¢ HaHeceHueM mpebyeMol MOJWUHD O2HE3AWUMHO20 NOKPHMUS.

7. [NepeyeHp BugoB pabom, no komopbiM Heobxogumo cocmabBreHue akmoB
ocBugemenbcmBobaHuga ckpoimbix pabom U omBemembenHbix KoHCMpykuud

7.1 OgopmieHue y3n08  koHcmpykuud, nubo

obecneyubaiowumu ozHecmolkocmb anemMeHmobd.

3akpbibaembx B ganbHelweM OmMQeNouyHbMU  MAMEPUAAAMU,

7.2 prHmobquue CJou U 3dwumHOE aHMUKOPPO3UOHHOE NOKpbmue, BononHseMbe Ha cmpoumeanoﬂ njowagke, a mMakx

cocmaBreHue akmo®, ykasaHHbx & [MP.

8. Haepysku

8.1. Haepysku, geticmByiowue Ha koHcmpykuuu Kapkaca npubegeHo Ha nucme 2.

YenoBHoe obo3HaueHus:

Boam nocmosHHBIL BocokonpouHbil
Boam nocmosHHBIU HOpMaibHOU MOYHOCMU

Boam MoHmMaxHbit

E++$

3aBogckol wob cBapHozo coeguHeHus yanobozo, mabpobozo, BHaxnecmky

cpegcmbam

XXX X MoHmaxHbl wob cBapHozo coeguHeHus yanobozo, mabpobozo, BHaxnecmky

Lo 3abogckol wob cbapHozo coeguHeHus yenobozo, mabpobozo, BHaxnecmky ¢ HeBugumol cmopoHb
XX XX MoHmaxHul wob cBapHozo coeguHeHus yenobozo, mabpobozo, BHaxnecmky ¢ HeBugumol cmopoHb
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Pacnpedenexue nocmosiHHOU HA2PY3KU Ha munoBoM 3maxe
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PacnpedeneHue cHezobou Haz2py3ku HA NOKPbIMUE
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Modn. u dama
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Busyanusauus kapkaca 3daHus

TexHu4yeckas cneuudukauus cmanu

Macca Memanna no 3neMeHMaM
KOHCMPYKUUL, m
HaumeHobaHue unu
HoumenobaHue npoguns HoMep unu pasvepsl
rOCT TY MapKka Memanna N° nn. = - OBwos Macca, m
, rocT 1Y npoduns, MM Z g
XD Lo
1 2 3 4 5 b 1 8 9
T30K2 1 | 22420 22420
[Bymabpel
20pA4EKOMOHHLIE C (355-5 135K2 - 1251 1257
napannensHeiMu 2paHsmu | FOCT 1928189 |35y, 3 2074 2074
nonok CTO ACYM 20-93 : :
Vimozo: 4 25751 25751
Bcezo npoguns: 5 25751 25751
(BapHsie BbymabBpobsie 1358C 6 288.2% 28824
npoduns ¢ BonHucmod (390 7
cmenkou TY 5283-010- roCT 19281-89
85420077-201 Mmozo: 8 28824 28824
Bcezo npoduns: 9 28824 28824
=0 10 291
el ) Ll 880 880
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2opayekamannas FOCT § —8 12 3254 3254 6508
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>0 13 L6
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Pacxod demoHa

Mauma
nepekpbImus Mapka demoHa OdveM, M3
M1 B25 2942
BedoMocmb pacxoda cmanu
Mpokam
HaumeHobBaHue
210 kz/m | Mmozo
Apmamypa ALQO 0,617] 115.8 m

1. Owme aaHHbIe c™M. AncT 1.
2. Cneumomkaumio CcTaamM CM, AAHHBLIKT ANCT
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Xunou MHozokbapmupHelu 0oM Co BCmpoeHHbIM dOWKONbHbIM
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JTp, cmanu.

PopmMan?
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1. Cneumomkaumio CcTaAM CM., AMCT 3,
2. BeagomocThs 3nemMedTOBR CM., AmcT 4
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Xunou MHozokbapmupHblu 8oM Co BCMpOeHHbIM JOWKONbHbIM
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1. Cneumomkaumio CcTaAM CM., AMCT 3,
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1. Cneumomkaumio CcTanam CcM., AMCT 3.
2. BeaomocTe snemMeHTOB CM., AmcT 4
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1. Cneumoemkaumio cTaaAM CM. AMCT 3.
2. BeagomocTe snemMeHTOR CM. AncT 4.
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