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OO0wre n1aHHbIe

Ha ocHoBannm 3amanusi Ha IPOEKTHPOBAHKE OBLIO pa3paboTaHO 0OBEMHO —
TUTAHUPOBOYHOE PEIICHUE U MPOCKT KOHCTPYKTHBHBIX PEIICHUN Ha3eMHOW 4acTh
(BBIIIIC ~ OTMETKM  BepXa  IMEPEKPBITHUS  TOJBAJBHOIO  ATaka)  IKHIIOTO
MHOTOKBAPTHPHOTO  JIOMa CO  BCTPOSHHO-TIPUCTPOCHHBIM  JIOIIKOJHHBIM
YUPEKJICHUEM (JICTCKUM ca/l) Ha MIEPBOM TaXKe.

1.1 Mcxonnbie naHHbIE 7151 MPOCKTUPOBAHUS

[IpuHsiTEIE KOHCTPYKTHMBHBIE pEIIEHUS TI0 TMPOEKTy pa3paboTaHbl B
COOTBETCTBUHM C PEKOMEHIYEMBIMU apXUTEKTYPHBIMHU PELICHUSMHU Ha OCHOBaHUU
VCXOJHBIX JAHHBIX HA IPOEKTUPOBAHUE:

1) Paiton ctpourenbcTBa — roposi MOockBa;

2) MuHuMalbHasi BbICOTa TOMEIeHUM — npuHsaTa coriacHo [1], [2], [3];

3) Ha3nauenwe 30aHUSI — SKWIOE 3JIaHHE CO BCTPOCHHO-IIPUCTPOEHHBIM
JIOTIKOJIHBIM YUPEXJICHUEM (JETCKUI caJl) Ha TIEPBOM ATaXKeE;

4) DtaxkHoCTb 31aHus — 18 sTa)kei (BKJI. TeX. 3Tax);

5) KomnuectBo mect JIOY — 90 mecT;

6) YpoBeHb OTBETCTBEHHOCTH 3/]aHUSI — HOPMaJIbHBIN, COTJIacHO [4];

7) Tun mectHOCTH (1151 cOOpa BETPOBOM Harpy3ku) — B;

8) Coop Harpy30K MpOU3BEAECH Ha OCHOBAaHUH [5];

9) ®yHKIMOHATBHOE Ha3HAYEHHUE KPOBJIM — HEAKCIUTyaTUpyemasi;

10) YpoBenb oTBeTCTBeHHOCTH 31aHus - I (HOpManbHbIit) 110 [6];

11) Knacc coopyxenus - KC-2 o [7];

12) B cootBercTtBumM ¢ [8] B "acTu oOecredyeHus: 6€30MacHOCTH OOBEKTa
MPUHSTO:

a) CreneHb orHecTorkocTy 3manus — [ o [9] u [10];

0)Knacc koHcTpykTUBHOM moxkapHOi onacHoctH - CO no «TexHuueckomy
periaMeHTy o TpeOOBaHUAX MMOXKAPHOU O€30ITaCHOCTH.;

B) Kitacc mo ¢ynkimonanpHoi 6e3omacHoctu — @4.1;

r) Kiacc moxapHoil 0rmacHOCTH CTpOUTENIbHBIX KOHCTPYKINi — KO;

1.2 Onucanue ydacTka CTpOUTENBCTBA

Paiton ctpoutensctBa — ropoad MockBa. Knumartmueckuid paiion — 2I°
coryacHo [11]. B cooTBeTcTBHM C [5]: BeTpoBOii paitoH — I, cHerosoii pation III.
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2 O0BEMHO — MJIAHUPOBOYHBIE PEIICHHUS

[IpoekTupyeMblii OOBEKT HMEET B IUIAHE MPSIMOYTOJbHYIO (opmy cC

pasmepamu B ocsix 1| — 8 uw A — I: 344 M u 14,6 M COOTBETCTBEHHO.
PaccmarpuBaemoe 3maHMe UMeEET  CIOXHYIHO GOpMy B  IPOCTPAHCTBE,
NpeACTaBICHHYI0 B BHAE 2 o00beMOB — 18-3TaXHOW dYacTh, B KOTOpPOH

pacrnoJsiararoTcsi JKHIJble KBapTUPbl M CTUJIO0ATHOM OJHOATaXHOW BCTPOEHHO —
MPUCTPOCHHOI YacTu, BKItoUaroueid nomemieHus JJOY, a UMEHHO: CHOPTUBHBIN U
AKTOBBIU 3aJIbI.

Bricora momemieHui mepBOro 3Taxa JIOMIKOJbHO-0OpPa30BaTEIbHOTO
YUpeXKACHUS TPUHATA U3 YCIOBUS OOECTIEUCHUS] COOTBETCTBYIOIIMX YCIOBUU
npebbiBanust cormacHo [1], [3] 4,0 M. BpicoTa THNOBBIX JTaXKeW KUIBIX
MOMEIIeHHH npuHsATa corjacHo [2] 4,0 M U3 ycinoBus o0ecredeHus BO3MOKHOCTH
peanu3aldd COBPEMEHHBIX apPXUTEKTYPHBIX peleHui, Oosiee KOM(MOPTHBIX
yCIIOBUM TpokKuMBaHMs. Ha BepxHeM 53Taxke MpPeayCMOTPEH TEXHUYECKHM ATax
BBICOTOM 3,5 M i1 BO3MOKHOCTU pa3MENIEHUs] MHKEHEPHBIX KOMMYHHKAIIHUM,
HEO0OXO0AMMOro 00OpYIOBAHUS M UX OOCITYXKUBaHUS. 32 OTHOCUTEIbHYIO OTMETKY
0,000 M mnpuHATA OTMETKA YUCTOTO IIOJIAa IIEPBOrO JdTaxka. MakchmanbHas
OTHOCHUTEJIbHAS BBICOTHAS oTMeTKa 37aHus +75,300 M.

[ITaru BEepTUKAIBHBIX HECYLIUX KOHCTPYKIIUN MPUHSTHI IJI1 ONTUMAJIbHOTO
dbopmupoBaHUsS 00BEMHO — IUIAHUPOBOYHBIX pemieHuit npoctpanctBa I0OY u
peanu3anyy CBOOOTHOM TUIAHUPOBKH B JKUJIBIX KBAPTHPAX.

3 KoHCTpyKTHBHAs CUCTEMA 3/IaHHS

Kapkac mpoektupyemMoro 3aaHusi NPEACTaBIAEeT cOO0H paMHO-CBSI3EBYIO
cuctemy. IIpocTpaHCTBEHHass >KECTKOCTh W TE€OMETPUYECKas HEM3MEHSIEMOCTb
3MaHUST O00ECTeunBaeTCsl COBMECTHOM pabOTON CTalbHBIX paM, COCTOSIIIMX M3
KECTKO COMPSHKEHHBIX KOJIOHH M OalloK, JKECTKHX AWCKOB, MPEICTaBICHHBIX B
BUJE KEIE300€TOHHOTO TMEPEeKPHITUS MO0 MNPOPUIMPOBAHHOMY JIUCTy U
&KeJe300eTOHHOro siypa >kecTtkocTH. CoBMecTHas paboTra TpoUIMPOBAHHOTO
aucTa ¢ OanKamH MEpeKphITUS oOecreunBaeTcsl yepe3 craHa-0onTel. B kadectse
KOHCTPYKTUBHOM MeEphl 00ECIEUYEHUsS YCTOMYMBOCTH K IPOTrPECCUPYIOLIEMY
oOpyIIeHusT Ha TEXHUYECKOM »JTake OBbUTM 3alpOEKTUPOBAHBI AyTPHUTEpHBIC
KOHCTPYKIIUU.

4 OnucaHue KOHCTPYKIIUM 3/TaHUS

1) ®dyHgaMeHT — KOHCTPYMPOBAHHME W pacyeT B JaHHOM IIPOCKTE He
paccmoTpeH. [lpuHsTa MOHOJMMTHAS JKene300eToHHas (yHIaMEHTHAs TUTHTA
TOJIIIMHOM IO BBICOTHBIM 00BeMOM U cTHiI00aTHEIMHU YacTaMu: 800 MM u 40 MM
COOTBETCTBEHHO;

2) KosonHs! kapkaca — kosioHHble 1ByTaBpel o CTO ACUYM 20-93 40 K1
n3 ctanu C345;

Jluct

K U 72466576




3) Purenu — 6anounsie asytaBpsl o CTO ACUM 20-93 30 b1, 40 b1 u3
cramu C345;

4) AytpurepHasi KOHCTPYKLHUSI — MPOGUIH CTajJbHbIE€ THYTHIE 3aMKHYTBIE
KkBaJipatHbie 1o [12] u3 ctanu C3453;

5) Ilnutel EpeKpHITUA — KeJIe300€TOHHBIC TUIUTHI MEPEKPHITUHA TOJIIUHOMN
200 MM 110 nTpoUIMPOBAHHOMY JIUCTY corjiacHo [13];

6) CreHbl sApa JKECTKOCTHU — MOHOJUTHBIE JKEJe300€TOHHBIE CTEHBI

tonmuHo 250 Mm. beron kimacca B 25, BeprukanpHas apmarypa — D16 MM
A500C, ropuzonTtanbHas — P12 A500C.

5 PacueTtHadg cxema
5.1 OO1ue naHHbIE

B kadecTBe pacueTHOM MOJENM TpPHUHATA MPOCTPAHCTBEHHAs CXEMa,
COCTOAIIAss HX CTEPKHEBBIX W  IUIACTUHYATBIX  KOHEYHBIX  DJIEMEHTOB.
MeTtaum4eckux KOHCTPYKIUH CMOAETUPOBAHBI KOHEUHBIMU AieMeHTaMu Nel 0.

XKene300eTOHHBIX ~ KOHCTPYKIMU  spa HKECTKOCTH  CMOJEIUPOBAHBI
MJIACTUHYATHIMU KOHEUHBIMU 3JIEMEHTAMU C TTOHM>KEHHBIM MOJIYJIEM YIIPYTOCTH, C
ko3 purmenTom 0.6 17151 yueTa peoJoru4ecKux CBOMCTB OETOHA.

st cobopa Harpy3ok Ha OalKu TEPEKPBITHS ObLIH CMOJCIUPOBAHBI
IUTACTUHYAThle KOHEYHbIE JJIEMEHThl C (DUKTUBHOM MKECTKOCThio. B  y3max
COTPSDKEHUS TaHHBIX TUIACTHH CO CTEP’KHEBBIMU KOHEYHBIMU DJIEMEHTaMU OalioK
BBIIIOJIHEHA pAacCllIMBKa Yy371a, € BBeAeHHEM mmapHupoB uX, uY, uZ s
IIPENOTBPALICHUSI NEPEPACIPEACIICHAST MOMEHTOB MEXAy IUIACTHHAMM U
CTEP/KHSAMH.

[1o ycnoBuI0 KOHKYpCa IPAHUYHBIE YCIOBUS 3/1aHUSI C OCHOBAaHUEM MTPUHSTHI
YKECTKHUM 3aIEMJICHHEM.

5.2 [lapaMeTpbl KOHCTPYHUPOBAHUS
B nporuecce MoaenrpoBaHus pacue€THON CXeMbl pacCMaTpUBaeMOro 0ObeKTa

ObUTM UCIOJB30BaHbl JKECTKOCTH M MaTepUajbl [JIsi 3JIEMEHTOB CHUCTEMBI,
OoTpakeHHbIe HA PucyHke 5.
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[ HazHauuTb TEeKYLHM ]

[ cnucok ans dparmenTa

PI/ICYHOK 3 - Ta6n1/1ua )KGCTKOCTeﬁ, HCIIOJIB3YCMBIX OJII MOACINPOBAHUA
QJICMCHTOB CUCTCMBI 3 1aHH

6 Orgesammra

OrsecToMKOCTh M KJIacC MOKAPHOM OMACHOCTH CTPOUTENbHBIX KOHCTPYKIIHMA
ofOecrieunBaeTcsi 32  CYET  KOHCTPYKTHUBHBIX  pELICHUH,  MPUMEHEHHUs
COOTBETCTBYIOIIIMX CTPOUTENIBHBIX MATEPUAIOB M WCHOJIB30BAHMUS CPEACTB
orHe3zamuThl. [ obecnieyeHuss TpeOyeMoro mpejena OrHeCTOMKOCTH CTalbHbIX
KOHCTPYKLHUH HEOOXOAMMO IIPOBECTU UX OTHE3ALIUTHYIO 00paboOTKYy.

Jliisg obecrieueHusi OTHECOXPAHHOCTH METAIUIMYECKUX KOHCTPYKLUMN 3/1aHus
IIPUHATHI CIEAYIOIINE PELICHNUSA:

Orne3anmTa 00K NEPEKPBITHS BHIIOIHAETCS OIITYKaTypUBAaHUEM

Orne3amuTa KOJIOHH BBITIONHSAETCS (PyTEPOBKOM KEPAMUUECKUM KUPIIHUYEM,
TOJILIMHOMN 65 MM.
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Pucynox 4 — PacueTHast MO/I€NIb TPOCKTUPYEMOTO OOBEKTA (M30METPHUS)
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Pucynok 5 — PacuetHas Mmozaens npoektupyemoro oobekra (mpoekuus XOY)
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Pucynok 6 — PacueTHast Moienb TPOCKTUPYEMOTO 00BEKTa
(mpoeknusa ZOX)
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Pucynox 7 — PacueTHast Mmozienb mpoekTupyeMoro oobekTa (rpoekuus ZOY)
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7 KoHCcTpyHnpoBaHUe U pacdeT MPOSKTUPYEMOTO 00BEKTa

7.1 COop Harpy30K Ha TOPU3OHTAIIbHBIE KOHCTPYKIIMH 3AaHUS

Tab6nuna 2 — C60p Harpy30K Ha TOPU3OHTANBHBIC KOHCTPYKIUH [KH/M?]

PacueTtHoe
HopwmatusHoe Pacuetnoe
Harpyska 3HAYCHUE Y yI 3HAYCHUE yH SHATCHHE
kH/m? " f o I rp. TIC f | mollrp.
I1C
1 2 3 4 5 6 7
COop Harpy3oK B 30HE€ JISCTHUYHOUW TIOMIAJKU
ITocTrosiHHbBIE:
1. CobcTBEeHHBIN Bec (g)
1.1 CoOcTBeHBI Bec 0.500 1.1 0.550 0.500
1.2 Bec cryneneit 0.160 1.1 0.176 0.160
Wroro nocrosiuuas (q) 0.660 — — 0.726 — 0.660
Bpemennbie:
2 Bpemennas | 0.300 1 120 0360 | 1 [ 0.300
noJHast (Vsh 1)
2.1 InutenvHas (v 1) 0.105 1 | 1.20 0.126 1 0.105
2-2Kpatioppemertas 0.195 1 {120 0234 | 1 | 0.195
4acTh
Hroro BpemenHas 1 0.30 B B 0.36 B 0.30
noJHast (Vsh 1)
Hroro nosnas
(gtqva) i N N N O s
Hroro mosnas
NpPOJOJIKHTEILHO 0.77 B B 0.85 B 0.77
AelCTBYIONIIAN
(gtqtw)
ITocTrosiHHbBIE:
Harpyska Ha IIMTy MEPEKPBITUS TUIIOBOTO dTaXKa
1.1 CoGcTBeHBI BeC
(6=200Mm: y=2.57/m3) 0.500 1 1.1 0.550 1 0.500
1.2 IlemeHTHO-
recyaHas CTsKKa 0.054 1 1.3 0.070 1 0.054
(0=30mwm; y=1.81/M3)
1.3 TIpocnoiika u3 0.005 1 1.3 0.007 1 0.005

XOHOHHOﬁ MAaCTUKH
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[Tponomkenne Tabnuipt 2

1 2 4 5 6 7
1.4 Hokpuirite 0.005 13| 0007 | 1 | 0.005
JMHOJICYM
Wtoro nocrosiHas (q) 0.564 — 0.633 — 0.564
Bpemennbie:
2.1 Bpemetiiias 0.150 130 0195 | 1 | 0.150
1 monHas (Vg 1)
2.2 murenbHas (V) 1) 0.053 1.30 0.068 1 0.053
2.3 Kparkospemennas 0.098 130 0127 | 1 | 0.098
9acTh
2.4 Bec neperopoiok 0.050 1.30 0.065 1 0.050
Hroro BpemenHas 1 0.35 B 0.46 B 0.35
noJHast (Vsh 1)
Hroro nmosHasn
(gtqtva) — e
Hroro nosHas
HPOOTIRITENLHO 0.62 | 070 | - | o062
AefcTBYIOIIAS — - -
(gtqtw)
Harpyska Ha TUIMTy MepEKPBITHS TUIIOBOTO ITa)Ka B 30HE KOPUAOPA
IlocTosiHHBIE:
1.1 CoOcTBeHbI Bec 0.500 11 0.550 1 0.500
(0=200Mm; y=2.51/Mm3) ' ' ' '
1.2 IlemeHTHO-
recyaHas CTsI)KKa 0.054 1.3 0.070 1 0.054
(0=30Mm; y=1.81/Mm3)
1.3 Ipocroiika w3 0.005 13| 0007 | 1 | 0.005
XOJIOJTHOW MaCTUKH
1.4 Ioxpermie 0.005 13 ] 0007 | 1 | 0.005
JTMHOJICYM
Wtoro nocrosiHas (q) 0.564 — 0.633 — 0.564
Bpemennbie:
2.1 Bpemennas 0.300 120] 0360 | 1 | 0.300
1 monHas (Vg 1)
2.2 ImurenvHas (V) 1) 0.105 1.20 0.126 0.105
2.3 KpatkoBpemeHHas 0.195 1.20 0.234 0.195

JaCTb
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Oxonuauue Ta0oymner 2

2.4 Bec neperopojiok 0.050 1 [ 130 0.065 1 0.050
Htoro BpemenHas 1 0.65 . _ 0.79 — 0.65
noHast (Vs 1)
HToro nmosxnas
1.21 — — 1.42 - 1.21
(g+q+vsn)
HToro nojinas
leOIjOJI)KI’ITG.]ILHO 0.72 B _ 0.82 _ 0.72
AeHCTBYIOLIAA -
(g+qtv)

7.2 COo0p cHEroBOM Harpy3Ku

Pacuets! BenyTcs cornacuo [5, n.10].
HopMmatuBHOe 3HaueHME CHErOBOM Harpy3kd Ha TOPU30HTAILHYIO
MPOEKIIMIO TTOKPBITHUS CIEAYET ONPEEIATh CISTYIOINUM 00pa3oM:

So = CeCtlSy

7€ C, — KO3(h(PUIMEHT, yUUTHIBAIOIINN CHOC CHETA C MOKPBITUN 3/1aHUM MO
JeCTBMEM BeTpa WJIM HHBIX (PAKTOPOB, NPUHUMAEMBII B COOTBETCTBUU
c[5, n.10.7];

C; — TepMHUecKHid Kod()(PUIMEHT, NPUHUMAEMBbIi B COOTBETCTBHUH
c[5,m 10.10];

U — K03(pPUIMEHT nepexoa OT BECa CHErOBOTO MMOKPOBA 3€MJIM K CHETOBOU
Harpy3Ke Ha NOKpBITUE, IPUHUMAEMBIA B COOTBETCTBUU C [5, 11.10.4];

Sg — BEC CHETOBOI'O MOKPOBa Ha 1 M2 rOpU30HTAJILHOW TIOBEPXHOCTH 3EMIIH,
MIPUHUMAEMBIN B COOTBETCTBUU ¢ [5, 11.10.2].
Sg = 1,5 xIla — gy III cHeroBoro paiioHa

¢; = 1 (Tak Kak paccmaTpuUBaeTCs 34aHUE C HEYTEIUICHHBIM HNOKPBITUEM C
HOBBILIEHHBIMU TEIUIOBBIIECICHUSIMH, IPUBOISIINMY K TasSHUIO CHETa, MPU YKJIOHE
KpoBiIHM MeHee 3%).

c. = 0,85 (Tak Kak paccMaTpuBaeTCs MOKPBITUE C YKIOHaMU oT 12 1o 20%
OJTHOTIPOJIETHBIX M MHOTOIPOJIETHBIX 3/1aHui 0e3 (oHapel, MPOEKTUPYEMbIX Ha
MecTHOCTH B )

HopmatuBHOE 3HaUu€HME CHETOBOM HATPY3KH IS IJIIOCKOW KPOBJIU
B cootBerctBuu ¢ [5,[1pun. b] koadgdunument u cnegyer npuHumaTh 4 = 1.

Takum oOpazom:

S¢ = coCtttSy = 0,851+ 11,5 = 1,275 klla

Jluct
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[IpuHsAiTOE K TPOCKTUPOBAHHWIO 3MaHWE WMEET CTHOATHBIE YaCTH
NPUCTPONKH, TaparneT W BbIXOJ Ha KPOBJIIO M OyIeT MPeAcTaBlIEHO HJisi pacuera
CHETOBOI Harpy3Ku Kak 3JJaHH€ C IiepenagaMu BbICOTHI coryiacHo [2, [Tpun.b8 |.

PaccmarpuBaercs 3 pacueTHBIX CUTyalluu Juisi cOOpa CHETOBOM Harpy3ku: Ha
MOKPBITUE CTUIIO0ATHBIX YacTed (Kak JJisi MOKPBITHUS C MEpPEnajoM BBICOTHI), Ha
MOKPBITUE BBICOTHOW 4YacTH B 30HE BBIXOJA Ha KPOBIIO (Kak JJI MOKPBITHUS C
TieperaioM BbICOTHI), JIJIsl 30H MMaparneToB:

1) PacueT cHeroBo# Harpy3Kku B 30HE TOKPBITUS CTUIIO0ATHBIX YacTel

J171s1 TOKPBITUS JJTUHOM 9,9 M:

P2 M= M
_—

fro=

;=991 {,=345m

Pucynok 6 — K pacuery cHeroBoi Harpy3ku Ha MOKPBITHE B 30HE
CTUJI00ATHBIX YacTei

3HayeHus koddduimeHTa nepexoga OT Beca CHETOBOrO MOKPOBA 3eMJIM K
CHETOBOM Harpy3Ke Ha MOKPBITHE [ U JIJTUHBI 30H MOBBIIIEHHBIX CHETOOTJIONKEHUN
b cornacho [8, Ilpun. B8] cnexyer onpenensiTe:

[Tepenan BoicOTHI € A=72,0 M

1
p=1 +E(m1li +myl3)

rae h — BbICOTa mepenaaa, M, OTCUMTHIBaeMas OT Bepxa Mapamnera Wid
KapHHU3a BEPXHETO IMOKPBITUS JO KPOBJIM HWXKHEro (mpuHUMaeTcs He Oosee 2h,
npu h <8 m)
my; M, —IOJIA CHETa, IEPEHOCHMOT0 BETPOM TIEpernay BhICOTHI,
l1; I, —nmmmer yaactkoB BepxHero (l;) u HwkHero (1) TOKpBITHS WM
KapHU3a, C KOTOPBIX IEPEHOCUTCS] CHETOB 30HY Tepernaaa BHICOTHI, M.
3HaueHust my; M, ciaeayeT NPUHUMATh
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Tak kak paccMaTpuBaeMoe 37aHUE HMMEET MOKPBHITHE IIIOCKOW (OpMBI
¢ o < 20° 6e3 mpoaoNBHBIX (OHAPEH U CTYNMEHYATHIX MEPEraoB BHICOT, 3HAUCHUS
l1; I, mmy; m, cormacuo [5, ITpuin.B8 (0)] cienayer npuHUMATh:

m; = 0,4 (1751 I0CKOTro MOKPHITUS € o < 20°)
J{71s1 NOHM>KEHHBIX MOKPBITUH ¢ IUPUHON a <21 M

m2=0,5'k1'k2'k320,1

I . R
e 21"‘2_1 35"‘3_1 30

rjae: [, — YKIOHBI KPOBJIM B HampaBiieHUsx ocel X U Y COOTBETCTBEHHO

(b =12°,¢ = 8°)
@ — NIMPUHA TTIOHWKCHHOTO TTOKPBITHSI
Takum 06pazom:

k, = 14'6—07-k—1 12—0657-k—1 8—0734
N e - - TV B

CnenoBaTebHO:
m, =0,5-0,7-0,657-0,734=0,169 > 0,1

1
H=1+5(04-99+0,169345) = 2,289

JUTMHY 30HBI TMOBBINIEHHBIX CHETOOTJIOXKEHUW b cienyeT MpUHUMATh B
3aBUCUMOCTH OT CJIEYIOLIEr0 COOTHOLIEHUS:

_2289<2M_ 28 _ 1255
H=a Sy 1275
CnenoBaTebHO:
b=2h =16wM

Kosddurmentsl p, npuHuMaembie Uisl JalbHEUIIUX pPACYETOB CHETOBBIX
Harpy3ok coryiacHo [5, IIpun. b8] He 10mKHBI TPEBBIIATS:

<h_ 28 o055 i<
K= T1275 97 B=

Takum oOpaszom, 1Ji JadbHEUIINX pacyeToB MpuHUMaeTcs y = 2,289
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BCI0O JJUHY paccMaTpUBaeMOro
pacnpeeneHus.

3naueHre KOd(PQHIHUEHTa (' pacCYMTaH JIMHEHMHOW WHTEPHONIALUENd |

cocraBnseT 1,49.

Takum 00pa3oM, 30Ha MOBBIIEHHBIX CHETOOTJIONKEHUHM paclpenensercss Ha
IOKPBITUS 110  TPANECLUEBUIHOU  DIIOPE

3HaueHUs! CHETOBOM HArpy3KU COCTABSIT:
pu=1=8}= CeCetSq =0,85-1-1-1,5=1,275klla

W =149 = % = c,cuS; = 0,85+ 11,49 - 1,5 = 1,899 «Ila
uy = 2,289 = S3 = c,c,uSy = 0,85+ 1-1,5-2,289 = 2,919 «Ila

J{nst HOKpBITUA IJIMHON 12 M:

P2 m > 8
_%

h,=

l=12.0M [=34 5M

Pucynok 7 — K pacuery cHEroBoi Harpy3ku Ha OKPBITHE B 30HE
CTHJIOOATHBIX YacTen

3HaueHust ko3PuUlLIMEeHTa Mepexoja OT Beca CHErOBOrO MOKPOBa 3eMJIU K
CHEroBOM Harpy3Ke Ha MOKPBITUE | U JIJIMHBI 30H MOBBIIIEHHBIX CHErOOTIOXEHUN

b cornacuo [8, IIpun. B8] cnexgyer onpenensiTh:
[Tepenan BeicOTHI ¢ A=72,0 M

1
u=1 +E(m1li +myly)

rae h — BbIcoTa Tepemaaa, M, OTCUYMTHIBAEMas OT Bepxa Maparera WiH
KapHHM3a BEPXHETO IMOKPHITUS JO KPOBJIM HWXKHEro (mpuHUMaercs He Oosee 2h,

npu h <8 m)
m,; m, —JI0JI1 CHera, IEPEHOCHMOT0 BETPOM TE€PEIay BhICOTHI;
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l1; ), —nmmmer yaactkoB BepxHero (l;) u HwkHero (1) TOKPBITHS WM
KapHU3a, C KOTOPBIX IEPEHOCUTCS] CHETOB 30HY Tepernaaa BHICOTHI, M.

3HaueHust my; M, ciaeayeT NPUHUMATh

Tak kak paccmaTpuBaeMoOe 3/1aHHE HMMEET MOKPBITHE IUIOCKON (HOpMbI
¢ a < 20° 6e3 mpoaoNbHBIX (POHAPEH M CTYMEHYATHIX MEePENaoB BBHICOT, 3HAUYCHUS
l1; I, mmy; m, cornmacuo [5, ITpun.B8 (0)] cienyer npuHUMATh:

L=04L=120m>0; I;=1,=345mM>0
my; = 0,4 (s mnockoro nokpsitus ¢ o < 20°)

JI71s1 MOHM>KEHHBIX MTOKPBITUH ¢ IIUPUHON a < 21 M

m2=0,5’k1’k2’k320,1

_ /a. B9
fy = 21"""2_1 35’]‘3”_1 30

rae: 5, @ — YKJIOHBI KpOBJIM B HampaBiieHusix oced X 1 Y COOTBETCTBEHHO
(B=12°,¢ = 8°)

a — IIMPUHA TOHWKEHHOTO MOKPBITHS

Takum 06pazom:

k, = 14'6—07-k—1 12—0657-k—1 8—0734
N N - - TV B

CnenoBaTebHO:
m, =05-0,7-0,657-0,734=0,169 > 0,1

1
u=1+ 5(0,4- 12,0+ 0,169 - 34,5) = 2,415

JUIMHY 30HBI TMOBBIIICHHBIX CHETOOTJIOXKEHUN b cielyeT NpuHUMaTh B
3aBUCUMOCTH OT CJIEYIOLIEr0 COOTHOLIECHHUS:

_oa15 <28 _oss
H=s Sy 1275

CnenoBaTeiiLHO:
b=2h =16M
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Kosddurmentsr @, mpuHuMaembie sl TaTbHEUIINX PACUYETOB CHETOBBIX
Harpy3ok coryiacHo [5, [Ipun. B8] He T0mKHBI IPEBBIIATH:

<228 s u<4
K= T1275 "o #=

Takum oOpaszom, 1Jis JadbHEUIIINX pacyeToB MpuHUMaeTcs U = 2,415
3Hayenre KodpduIMeHTa y' pacCUWTaH JIMHEHHOW HWHTEPIOSIUENd |
cocrasiseT 1,35.
Takum oOpa3oM, 30Ha MOBBIIIEHHBIX CHETOOTJIOKEHUM pacrpesensercs Ha
BCIO JUIMHY pPacCMaTpuBacMOTO TIOKPBITHS IO TpaIelMEeBUIHON  D3IIOpe
pacrpe/ieneHusl.
3Ha4YeHUs CHETOBOW HArpy3KH COCTaBST:
p=1=8}= CeCetSg =0,85-1-1-1,5=1,275klla
W =135=52= CeCetSg = 0,85-1-1,35-1,5 = 1,721 klla
w =2289=583= CeCetSy = 0,85-1-1,5-2,415 = 3,08 kIla

2) Pacuer cHeroBoil Harpy3Ku Ha MOKPHITHE BHICOTHOM YacTH B 30HE BhIXOAA
Ha KPOBJIIO:

h=b M

Li1)=12,54m l=113m L(2)=10,64mM

Pucynok 8 — K pacuery cHEeroBoii Harpy3ku Ha HOKpBITHE
B 30HE BBIX0JIa HA KPOBJIIO

JInst noKpeITUS ANUHOM 12,54 M:
3HavyeHus ko3¢ duIiMeHTa nepexoaa OT Beca CHETOBOIO MOKPOBAa 3€MIIM K
CHEroBOM Harpy3Ke Ha MOKPBITUE | U JJIMHBI 30H MOBBIIIEHHBIX CHErOOTIOXKEHUN

b cornacho [8, Ilpun. B8] cnexayer onpenensiThs:
[Tepenan BeicoTHI ¢ 1=4,0 M

1
u=1 +E(m1li +myly)
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rae h — BbICOTa Tepemnana, M, OTCUMTHIBAeMas OT Bepxa Maparera Wi
KapHU3a BEPXHETO MOKPBITUS 10 KPOBJIA HHXKHETO;

my; M, —I0JIU CHEra, IEPEHOCHMOr0 BETPOM Ieperary BbICOTHI;

l1; I, —nmuaer yaactkoB BepxHero (l;) u HwkHero (1) TOKPBITHS WM
KapHHU3a, C KOTOPBIX IEPEHOCHTCS CHETOB 30HY TIepernajia BLICOTHI, M.

3HaveHUst My; M, CIeayeT MPUHUMATh

Tak kak paccMarpuBaeMoe 37aHHE HMEET MOKPHITHE IUIOCKOH (HOPMBI
¢ a < 20° 6e3 mpoaoNbHBIX (POHAPEH M CTYNEHYATHIX MEPENaoB BBHICOT, 3HAUYCHUS
l1; I, mmy; m, cornacuo [5, ITpun.B8 (6)] ciemxyer npuHUMATH:

i=101=1254m>0; I;=1,=113mM>0
my; = 0,4 (a5 naockoro mokpsITus ¢ o < 20°)

JI71s1 NOHM>KEHHBIX MTOKPBITUH ¢ IUPUHON a < 21 M

m2=0,5’k1’k2’k320,1

I . R
ki=z1 7 e=1-35 i ks =1-35

rae: 5, @ — YKJIOHBI KpOBJIM B HampaBiieHusix oced X 1 Y COOTBETCTBEHHO
(B=12°,¢ = 8°)

a — WIMPUHA TOHUKEHHOT'O MOKPBITHS

Takum obpazom:

k, = 14'6—07-k—1 12—0657-k—1 8—0734
N N - - TV B
CnenoBaTeiiLHO:

m, =05-0,7-0,657-0,734 = 0,169 > 0,1
1
u=1+5(04"1254+0,169113) = 1,866

I[JII/IHy 30HBI MOBBIIIEHHBIX CHETOOTJIOKEHHH b cjIeayer IpUHUMATh B
3daBHCUMOCTH OT CJICAYIOIICTO COOTHOIICHUA:

_ 1866 <M 2t _6ous
H=2> Sy 1275

CnenoBaTesbHO:
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Kosddurmentsr @, mpuHuMaembie sl TaTbHEUIINX PACUYETOB CHETOBBIX
Harpy3ok coryiacHo [5, [Ipun. B8] He 1O KHBI IPEBBIILIATH:

L2 s <4
W= T1275 >0 B=

Takum oOpaszom, i JadbHEUIINX pacyeToB MpuHuMaeTcs 4 = 1,866
Takum 0Opa3oM, 30Ha MOBBIIIEHHBIX CHETOOTJIOKEHUM pacrpeensieTcs Ha
UIMHY b = 2h = 8 M paccMaTpuBaeMOro MOKPBITHS 0 TPANCIIMEBUIHON SITIOPE
pacrpeeneHus.
3Ha4YeHUs CHETOBOW HAarpy3KH COCTaBST:
pu=1=53 = CeCetSy =0,85-1-1-1,5=1,275klla
u =1,866 = Sz = CeCetSy = 0,85-1-1,866- 1,5 = 2,379 klla

JUist mokpertus ymHoM 10,64 m:

3HaueHust k03P UIMEHTa Tepexoja OT Beca CHETOBOTO MOKPOBA 3€MIIU K
CHETOBOM Harpy3Ke Ha TMOKPHITHE [ U JIJIMHBI 30H TOBBIIICHHBIX CHETOOTIOXEHUMN
b cornacuo [8, IIpun. B8] cnenyet onpenensito:

[lepenan BeicoTHI ¢ h1=4,0 M

1
u=1 +E(m1li +myly)

rae h — BbIcOTa mepemanga, M, OTCUMTHIBAEMash OT BepxXa Maparera I
KapHH3a BEPXHETO MOKPBITUS 10 KPOBJIA HIYKHETO;

m,; M, —I0JIH CHEra, IIEPEHOCUMOI0 BETPOM IIEpPENay BhICOTHI;

l1; I, —mumabl ygactkoB BepxHero () u HuwkHero (l3) TOKPBITHS WIH
KapHHU3a, C KOTOPBIX IEPEHOCHTCS CHETOB 30HY IIeperasa BHICOTHI, M.

3HaveHust My; M, ClIeayeT IPUHUMATh

Tak kak paccMaTpuBaeMOE€ 3[aHHE HMEET MOKPBITHE ILIOCKOW (HOpMBI
¢ a < 20° 6e3 mpoaoJabHBIX (POHAPEH M CTYMEHYATHIX MEPEag 0B BbICOT, 3HAUCHUSI
l1; I, mmy; m, cormacuo [5, ITpun.B8 (0)] cieayer npuHUMATh:

li=1=1064m>0; I;=1,=113mM>0
my; = 0,4 (a5 II0CKOTr0o MOKPHITUS € o < 20°)

JU1sl MIOHMYKEHHBIX MOKPBITHI ¢ IUpHHOW a < 21 M

m2=0,5'k1'k2'k320,1

I . R
k=1 =135 i ks =135
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rae: 5, @ — YKIOHBI KPOBJIM B HampaBiieHUsx ocel X U Y COOTBETCTBEHHO
(B =12°,¢ = 8°)

a — MHUPUHA TTOHMKEHHOTO TMTOKPBITHS
Takum obpazom:

k 14,6 =07; k,=1 12—0657 k=1 8—0734
1= 21 277 35 37730
CnenoBaTeiiLHO:

m, =0,5-0,7-0,657 - 0,734 = 0,169 > 0,1
1
u=1+5(04-1064+0169-113) = 1,770

JUTMHY 30HBI TOBBIINIEHHBIX CHETOOTJIOXKEHUW b cienyeT MpUHUMATh B
3aBUCUMOCTH OT CJIEYIOLIEr0 COOTHOLIEHUS:

o< 2t s
=2 Sy 1275

CnenoBaTebHO:
b=2h =8wm

Koa¢p¢uumentsl y, npuHUMaeMble s JaJbHEHIINX pPacyeTOB CHETOBBIX
Harpy3ok coryiacHo [5, Ilpuit. B8] He T0oKHBI NpeBbIIIATS:

2h  2-4

L _6275; u<4
WS =175 = 62755 k=

Taxum oGpazom, A JabHEHIINX pacueToB puHUMaercs | = 1,770

Takum 00pa3oM, 30Ha MOBBIIIEHHBIX CHETOOTIOXKEHUM paclpenesercss Ha
uMHYy b = 2h = 8 M paccMaTpuBaeMOro MOKPBITHA [0 TPANELUEBUAHON JIIOpPE
pacnpeneseHusl.

3Ha4YEHHsI CHETOBOM Harpy3KH COCTaBSIT:

u=1Sk=cocuS,;=085-1-1-15=1,275«lla
W =1770 > S¢ = coc,uS, = 0,85 11,770 1,5 = 2,257 kIla
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Jlist mokpeITus iHOM 8,05 M (B HampaBieHUn ocH Y):

fh=4 M

[;=8,05m [,=6,65M

Pucynoxk 9 — K pacuery cHeroBoii Harpy3ku Ha HOKpBITHE
B 30HE BBIX0JIa HA KPOBJIIO

3HaueHus K03 UIIMEHTA Mepexo/ila OT BeCa CHErOBOTO MOKPOBA 3€MJIM K
CHETOBOM Harpy3Ke Ha MOKPBITHE [ U JIJTUHBI 30H MOBBIIICHHBIX CHETOOTIIOXKEHUN
b cornacho [8, Ilpun. B8] cneayer onpenensiThs:

[Tepenan BeicOTHI ¢ 1=4,0 M

1
p=1 +E(m1li +myly)

rae h — BbIcOTa Iepemanga, M, OTCUMTHIBAEMAsh OT BepxXa Iaparera M
KapHH3a BEPXHETO MOKPBITUS 0 KPOBJIA HIXKHETO;

m,; M, —I0JIH CHEra, IIEPEHOCHMOI0 BETPOM IIEPENay BhICOTHI;

l1; I, —mumHbl yyactkoB BepxHero () u HuwkHero () TOKPBITHS WIH
KapHHU3a, ¢ KOTOPBIX IIEPEHOCUTCS CHETOB 30HY IIEperaia BEICOTHI, M.

3HaveHust My; M, ClIeayeT IPHHUMATh

Tak kak paccMaTpuBaeMOE€ 3[aHHE HMEET MOKPBITHE ILIOCKOW (HOPMBI
¢ a < 20° 6e3 mpoaoJabHBIX (POHAPEH M CTYMEHYATHIX MMEPEag 0B BbICOT, 3HAUCHUSI
l1; I, mmy; m, cornmacuo [5, IIpun.B8 (0)] cieayer npuHUMATh:

i1=01,=805mM>0; l,=1,=665M>0
m,; = 0,4 (115 II0CKOro moKpsITHs ¢ o < 20°)

JUIsl MIOHMYKEHHBIX MOKPBITHI ¢ IUpHHOW a < 21 M
m2=0,5'k1'k2'k320,1

I . R
k=1 =135 i ks =135
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rae: 3, ¢ — YKIOHBI KpOBJIM B HampaBieHUsX oceil X 1 Y COOTBETCTBEHHO
(5 =12°,¢ = 8°%
Takum 0Opazom:

k, = 11’3—0538-k—1 12—0657-k—1 8—0734
RN 7 T T- S S 1) B

cccCre10BaTEIbHO:
m, =0,5-0,538-0,657-0,734=0,130=> 0,1

1
u=1+ 5(0,4 8,05+ 0,130 - 6,65) = 1,51

JUIMHY 30HBI TMOBBIIICHHBIX CHETOOTJIOXKEHUH b cienyer NpuHUMAaTh B
3aBUCHMOCTH OT CIEAYIOLIEr0 COOTHOIICHUS:

—151<2h— 4—6275
K=ol S T 1275~
CrnenoBaTesbHO:
b=2h =8wm

Kosddumuentsr @, mpuHuMaembie s TaTbHEUIINX PACUYETOB CHETOBBIX
Harpy3ok coryiacto [5, [Ipun. B8] He T0KHBI MPEBHIIATH:

24
<= = 6275; u<4
=5, 1275 K

Taxum oOpazom, 1Jig JabHEHIINX pacyeToB npuHUMaetcs i = 1,51
Takum 00pa3om, 30Ha MOBBIMIEHHBIX CHETOOTJIOKEHHUH pachpezenseTcss Ha
MHy b = 2h = 8 M paccMaTpuBaeMOro MOKPBITHS 10 TpanelrueBUIHON 3Iope
pacripeieneHusl.
3HaueHUs] CHETOBOW HArpy3KU COCTABSIT:
pu=1=5;=coceuS; =0,85-1-1-1,5=1,275«lla
p'=151= 5§ =coceuS; =0,85-1-1,51-1,5 = 1,926 klla

3) PacueT cHeroBoi Harpy3ku B 30HE NaparneToB:

1,00m

hy

|

Pucynoxk 10 — K pacueTy cHEroBoi Harpy3Kku B 30HE TIapareToB
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I[aHHaH cxeMa NpuMCHUMaA ITPHU COOTHOIICHUU

So 1,275
h=1,0M>?=T=0,637M
Takum 0O6pazom:
_2h_ 2569
K=, "1275

I[JII/IHy 30HBI ITOBBIINICHHLBIX CHGFOOTJ’IO)KGHI/Iﬁ b cne,uyeT HpI/IHI/IMaTB:
b=2h =2m

Takum 00pa3oM, 30Ha MOBBIIMICHHBIX CHETOOTJIOKEHUM pacrnpeesseTcss Ha
mHy b = 2h = 2 M paccMaTpuBaeMOro MOKPBHITHS MO TPANEIUEBUAHON 3MIOpe
pacnpeneneHusl.

3Ha4YeHUsI CHETOBOM HAarpy3KH COCTABSAT:

p=1=S85=ceceuS; =085-1-1-1,5=1,275«lla
i =151 5% = cocouS, = 0,851+ 1,569 1,5 = 2,000 xlla

Crer
Mosanka q(rmott) o, oc Z(G)
Emmasmyvepesst - TV

v v o0 @

| | | | | | | |

,,,,, _

= 0184 @ ,,,,, ‘ ‘ _
= 017 \ \
| |
= 0157 \ \

o I | -

M 0143 \ \ \ \ \ \ \ \

® @ O O O © @

Omr+71.000

Pucynok 11 — Mo3auka pacnpeneneHus CHEroBOM Harpy3Ku
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7.3 Co0p BeTpOBOM HArpy3Ku

Pacuetsl BenyTcs B coorBeTcTBHM C [5, m.11.1]:

1) PacyeT HOpMAaTHBHOrO 3HAYEHHs CPEIHEW COCTABIIAIOLICH BETPOBOM
Harpysku

HopmatuBHOE 3HaueHHWE CpEIHENM COCTABISIOIIEM OCHOBHOW BETPOBOU
Harpy3Kyd B 3aBUCHMOCTH OT 3KBUBAJICHTHON BBICOTHI HAJl MOBEPXHOCTHIO 3E€MIIU
CHEAYET ONPENECTATD:

Wi = Wok(2e)c,

r7I€ Wy — HOPMAaTUBHOE 3HAYECHHE BETPOBOTO JABJICHHS, OMPEAEISCTCS IO
[5,m 11.1.4];

k(z,) — xko3pdUIIMEHT, YUIUTHIBAIONIMNA H3MCHEHHE BETPOBOTO JIaBIICHHS
JUJIs1 BBICOTHI Z, onpenensercs cornacHo [ S, m. 11.1.5un. 11.1.6];

¢ — aspoauHaMuueckuii kodgdunuent [5, m. 11.1.7]

HopmaTtuBHOE 3Ha4YeHWE BETPOBOTO  JABJICHUS W, MNPUHAMACTCS
no [5, T.11.1] B 3aBUCMMOCTH OT BETPOBOTO pailOHA, OMPEIEIAEMOro COIJIACHO
[5, mpun.E]. PaccmarpuBaemoe 31aHue pacrnosiaraercss B TI. MOCKBa, 4YTO
COOTBETCTBYET | BeTpOBOMY paiioHy, cooTBeTCTBeHHO: W, = (0,48 kIla.

DKBUBAJICHTHAS BBICOTA Z, ONPEAEISICTCS AJIs 3[aHUl CIEAYIOIUM 00pa3oMm:
aynpuh<d->z,=h

O)mpud < h < 2d :

miz=>h—d—-z,=h
mi0<z<h—-d-z,=d

B) ipu h > 2d

miz=>h—d-z,=h
nmid<z<h—d-z,=z
mi0<z<d-z,=d

3/1ech Z — BBICOTA 3/IaHMSI OT TOBEPXHOCTH 3€MJIH;

d — pa3Mep 3maHus (6€3 ydyeTa €ro CTWJIOOATHOW YacTH) B HaINpaBJICHUH,
NEPIEHANKYJIIPHOM PacueTHOMY HAIMPaBICHUIO BETpa (IIOTIEPEUHBIN pa3zmep);

h — BBICOTA 31aHUA

Tak Kak TPOEKTUPYEMBII 00BEKT UMEET BBICOTY Z, < 300 M, ko3 duiueHT
k(z,) onpenensiercs cornmacuo [5, 1. 11.2 wau ¢-ma 11.4].

IIpuHATBINA U1 pacyeTOB TUII MECTHOCTH — B.

JlercTBrE BETPOBOM HArpy3KHd pacCMaTpPUBAETCA HA BEPTUKAJIBHBIE CTEHBI

MPSAMOYTOJIBHBIX B IUIaHE 3[JaHU coryliacHo [S, mpui. B.1.2]. B nanHowMm cityuae
OTpeesieTcs adpoAMHAMUYECKUN KO3 (DUIIMEHT BHEIIHETO IABJICHHUS C,.
Cornacno [5, mpun. B.1.2 1.B.2] ¢, = 0,8 u ¢, =—0,5 17151 HaBeTpeHHOI U
IIOABETPEHHON CTOPOH COOTBETCTBEHHO. Pe3ylIbTaThl pacueToB BETPOBOU
Harpy3Ku Ha MPOEKTUPYEMOE 3/1aHue TpuBeIeHbl B Tabmuie 3.

Jluct

K U 72466576

25




Tabnuna 3 — PacueT BeTpoBOii HAarpy3Ku

Pacuernas Pacuernas
JlaBnenue ¢ | /laBimeHue ¢
OrMeTKa " .| Harpyska Ha Harpy3ka Ha
HAaBETPECHHOM [HOABETPEHHOM
nepekpbiTusa |k HAaBETPEHHYIO |MOABETPEHHYIO
CTOPOHBI CTOPOHBI N g
Z, M 5 ) CTOMKY pambl, | CTOHKY pambl,
KI/M KI/M
Kr/M2 Kr/M2
1 2 3 4 5 6
4 0,49 9,06 5,66 36,26 22,66
8 0,59 10,94 6,84 43,75 27,35
12 0,70 12,86 8,04 51,46 32,16
16 0,78 14,43 9,02 57,73 36,08
20 0,86 15,78 9,86 63,13 39,45
24 0,92 16,98 10,61 67,90 42.44
28 0,98 18,05 11,28 72,22 45,14
32 1,04 19,05 11,90 76,18 47,61
36 1,09 19,96 12,48 79,86 49,91
40 1,13 20,82 13,01 83,29 52,06
44 1,18 21,63 13,52 86,53 54,08
48 1,22 22,40 14,00 89,60 56,00
52 1,26 23,13 14,45 92,51 57,82
56 1,29 23,82 14,89 95,29 59,56
60 1,33 24,49 15,31 97,96 61,23
64 1,37 25,13 15,71 100,52 62,83
68 1,40 25,75 16,09 77,24 48,28
71 1,42 26,20 16,37 78,59 49,12

1) Pacyer HOpPMAaTHMBHOrO 3HAYEHMs IYJIbCALMOHHOW COCTaBIIAIOIICH
BETPOBOM HAIPy3KH

Jlns onpeneneHusi 3HA4YEHUs IyJIbCAlMOHHOW COCTAaBIIAIOLIEH BETPOBOU
Harpy3Ku W, TpeOyeTcst ONPENEIUTh YaCTOThI COOCTBEHHBIX KOJIEOaHUH 31aHus.

CoOcTBeHHbIE KOJEOAaHUSA CHUCTEMBI 3aBUCAT OT €€ KOHCTPYKTHBHBIX
XapaKTepUCTUK W HayaJdbHBIX YCJIOBUM (CMEIIECHHH, CKOPOCTEH, YCKOpEHHN),
KOTOPBIE COOTBETCTBOBAJIM MOMEHTY CHATHS C CUCTEMBI BHEIIHErO BO3ICHCTBU.
Tak kak HauyaJgbHbIE YCJIOBUSL MOTYT OBITh PAa3NMYHBIMHU, TO W CBOOOIHBIC
KOJIeOaHUsI OJTHON M TOM K€ CUCTEMbI MOTYT OBITh Pa3HBIMU C U3MEHSIOIIEHCS BO
BpEMEHH KOH(UTypaluend SMIopbl IUHAMUYECKUX MPOrnOoB. MOXKHO 3amarbes
TaKUMU HauyaJbHBIMU YCJIOBUSAMM KoOJI€OaHUI, YTOOBI MOJYYUTh CBOOOHBIE
KOJIeOaHUsSI CHCTEMBbI ¢ HEH3MEHSIOMICHCS BO BpeMeHH (OpPMOH, ompeaeaseMoin
COOTHOUICHUSIMH €€ TUHAMUYECKUX IPOru00B B pa3HbIX TOUKaX. Takue KoneOaHus
Ha3bIBAIOT COOCTBEHHBIMHU.
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@opMbI 3TUX KOJEOAHU M COOTBETCTBYIOIIME MM YacTOThl OIPEACIIAIOTCS
COOCTBEHHBIMM  XapaKTEpPUCTUKAMU  CHUCTEMbl  3/aHus  (3HAYEHUEM U
pacrmpesieliecHHeM Macc, >KeCTKocTeW, BujoM omop). Kaxpas cuctema ¢ n
CTENEHsMU CBOOOABI UMEET N COOCTBEHHBIX YACTOT M COOTBETCTBYIOIIUX UM (pOpM
kosicOanuii. YucioM creneHeil CcBOOOALI MEXaHUYECKOW CHUCTEMBI HAa3bIBAIOT
YUCJIO HE3aBUCUMBIX KOOpJAMHAT (JIMHEWHBIX U YTIJIOBBIX), OMNPEACISIONINX
MOJIOKEHUE BCEX MAacC CHCTEMbI B IIPOCTPAHCTBE B JIO00N MOMEHT €€ JBUKEHUS.
B KOHKpeTHBIX yCIOBUSX CBOOOAHBIE KOJIEOAHUS CUCTEMBI OBICTPO 3aTyXaloT, YTO
CBA3aHO C 3aTpaTaMyd »BHEPTUM HA TMPEOJOJICHHE PpA3IUYHbIX BHEIIHUX U
BHYTPEHHHUX COMPOTHUBJICHUM. [[7s Kakmol u3 COOCTBEHHBIX (OpM KoJIeOaHUs
XapakTepHa CBOsI CKOpPOCTh 3aryxaHus. K KoHIy npoiiecca cBOOOIHBIX KoJeOaHUu
CJIOKHBIE JBM)KCHHS M3 HECKOJIBKMX COOCTBEHHBIX (POpM KoJeOaHUIl TOCTETICHHO
BBIPOXKJIAIOTCA B OJHY (OpMy, OTIMYAIONIYIOCS HAMMEHbIIEH CKOPOCTHIO
3aTyXaHusl.

JIsi BBIYMCIIEHUS 4YacTOT COOCTBEHHBIX KOJIEOAHMM paccMaTpUBaeMoOro B
KypCOBOW paboTe 31aHusl, €r0 KOHCTPYKLMH 33Jat0TCs B MHOTO(PYHKIIMOHAIBHOM
nporpaMMHoM Komruiekce JIMPA-CAIIP ¢ cOOTBETCTBYIOIIMMHU UM KECTKOCTSIMHU.
V31161 cONpsiKEHUsI KOJIOH U CTEH € TUIMTAMU MEPEKPBITUN TPUHSTHI KECTKUMH.

Bce aneMeHThI cXeMbl 3arpyxaroTcs cOOCTBEHHBIM BecoM. K nmepekpbITuim
IPUKJIAABIBACTCS TOCTOSIHHAs M MOJie3Has Harpys3ka. Ilpy momomm ¢yHKUMU
«DopMUpOBaHUE IUHAMHYECKHX 3arpy’K€HUH M3 CTaTUYECKUX» MPOU3BOAUTCSA
HAKOILJIEHUE MACC U3 CTaTUYECKUX 3arpyxeHuil. [IponsBoaurcs pacyer.

[locne BBINONHEHHUS pacyeTa AHAIU3UPYIOTCS TOIYYEHHbIE BEIUYUHBI —
4acToTa COOCTBEHHBIX KOJeOaHul, mepuo1 KoneOaHui, Kpyropas 4acToTa.

1
v—T,

IJIe V — 4acToTa COOCTBEHHBIX KoJieOaHUM [I'1I] — YMCIO MOJNHBIX IHUKJIOB
KOJICOAHHI B OJTHY CEKYH]Y.

T — mepuonm xonebaHuil [ceK.] — BpeMs, 3a KOTOpPOE Macca YCIeBaeT
COBEPIIUTH MOTHBIN ITUKII KOJICOAHMIA.

T—Z\/m
_T[k'

rie k — KEeCTKOCTh
m — Macca
W — KpyroBasi 4acToTa COOCTBEHHBIX KojebaHu# [pan/c].

w = 2mV

3HaueHUs YacTOT COOCTBEHHBIX KOJIEOAHHM MPOEKTHPYEMOTO 3IaHUs
npuBeneHbl B Tabnuiie 4.
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Tabnuna 4 — YacToThl COOCTBEHHBIX KOJIEOAHUN IPOESKTUPYEMOTO 3AaHHUS

Ne YacToTsl
Ne (bopMbI CoOcTB. " Mepuox (¢)
3arp. 3HAYCHUA pyrosas YacToTa (FH) p
gacToTa (paj/c)
1 1 1,847307 5,41328 0,86155 1,160698
2 2 1,19242 8,38631 1,33472 0,7492194
3 3 1,148983 8,70335 1,38518 0,7219275
4 4 0,99503 10,04995 1,5995 0,6251956
5 5 0,74668 13,39262 2,1315 0,4691526
6 6 0,680411 14,69701 2,3391 0,4275146
7 7 0,518105 19,3011 3,07186 0,3255351
8 8 0,499678 20,01291 3,18515 0,3139567
9 9 0,489095 20,44591 3,25407 0,3073076
10 10 0,463328 21,58299 3,43504 0,2911174

[IpenenbHOe 3HaUeHNE COOCTBEHHOM YacTOTHI Kosebanuii cornacHo [5, m.11.1.10]:

Fiim = \/WO ke (Z56) “Yr
T 940 Ty yim

[Ipu 3HaYeHMM CYMMAapHOTO JIOTapU(MHUUECKOTO JEKpPEeMEHTa KOJeOaHMit
0=0,15 mus crajbHBIX KOHCTPYKIMM, 3HaueHue mapamerpa Tgijm COCTABIIAET
0,0077. Takum obpazom.

i V231214
lim = 940.0,0077 ~

2,13

CrnenoBaTenbHO, U3 pe3yJbTaTOB MOJAJIBLHOTO aHAJINM3a BUJIHO, YTO IEpBas
cOoOCTBEHHAsl 4acTOTa KOJeOaHUN MPOEKTUPYEMOTO 37aHHsI MEHbIIE MPEIEIbHOIO
3HaueHus. B pacuer BoiiayT 4 mnepBbIX (QOpMBI KOJeOaHUS C YAaCTOTOM HE
MIPEBBIIAONIECH TPEAETBHYIO.

f;,=0861Tu<f,=1335Inu

fo < fi=213Tn
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8 PacueT onmopHOro ysia KOJOHHBI

JleHicTByIONIME yCWINS U3 CTATUYECKOIO pacyera:

N =3973 kH ; Mz=206,6 kH'M ; Kononna — 40K1; Ry joc= 14,5 Mma

4+ +

+ v

Pucynok 22 — K pacuety OnmopHOro y3jia KOJOHHBI

B N 57,22
= = , CM
Rb,loc

[Ipumem cropoHy omnopHoM T1MTEI 70 CcM 1O KOHCTPYKTHBHBIM
COOOpaKCHUSIM.
N3rubaromyii MOMEHT B IUTUTE T KPOMKE KOJIOHHBI

M =04 -A-c=096-635-26,8=16490kH - cm

TommuHa m1acTUHBL

6-M
i = b'_R= 7,58 cm

Tonuuay nuacTuHel npuHuMaeMm 80 Mm
PacyeT nmnacTuHbBI O TPOYHOCTH, C YUETOM €€ MIPOCTPAHCTBEHHOM pabOTHI

Mr = N-Kr =94,96 xH-cm
Mt =N-Kt=179,00 xH-cm

Jluct
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Ilo HaliIeHHBIM MOMEHTAM OIIPEAECIIUM HAIIPSKECHHUS:

6 M, kH 6 - M; )
op=—7F—=89— ; op=——=168kH/cm
tin CM [

N kH 5 5 5
T=%'b't=2,36ﬁ;ﬁnp= O'r+0't+3T SRy
19,4 xH/cm? < 32,5 kH/cm?
V¢noBrE NPOYHOCTH OIOPHOM IIACTHHBI BBITOIHAETCS

Pacuer CBAPHBIX HIBOB IIPUKPCINICHUS KOJIOHHBI K IIJIUTC:

L.=78 cm
N=0,15-3973=5959 xH

Pacuer cBapHOro 111Ba 10O I'PpaHUIIE CIIJIABICHUS

N B 595900 054 <1
B, ke ly Ry, Ye 1,15-6-780-2205-1 '
BBIBO,Z[Z YCIIOBHUC BBIIIOJIHACTCS
Pacuer CBApHOro 1mBa 1Mo MCTAJIJIy IIBa
N 595900
=0,51<1

B, Kr-ly Ryr Ve 1,15-6-780-215-1

BriBox;: YCJIIOBHUC BBIIIOJIHACTCSA

9 Pacuer pamHoro y3na

JleficTByIOIIME YCUITUS U3 CTATUYECKOTO pacyeTa:

B purene: My: 70.8 kH*m ; Qz: 91.2 kH ; Np: 22.8 kH
B xononne: Qks: 23.05 xH

K U 72466576
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Pucynok 23 — K pacuety pamHoro y3na

Mp Np
+— =236+ 114 = 2474 H

NBH=h_t

M N
Ny, == ——F = 224,6 — 11,4 = 224,6 xH

IIpoBepka CTEHKM KOJIOHHBI HA JAEUCTBUE MTONEPEYHON CUJIBI:

Qy = Ny, + Qs = 247,4 + 23.05 = 270,5 xH

T = 26,87 kH/cm? < 32,5 kH/cm?

Q'S 4005%117,8
]t 1077,8% 1.1

BriBoa: Hecy1as criocOOHOCTh CTEHKU KOJIOHHBI Ha cpe3 o0ecreyeHa
[IpoBepka CThIKa CTEHKH C TIOJIKOM IO MPUBEICHHBIM HAIIPSKEHUSAM:

JoZ+ 312 < R,

L T T
O'—A W, Wy_ Ak
-
T=Q—=9,52KH

J-t
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xkH
V17,12 439,522 = 23,76 — < 32,5 kH/ow’
M

BriBoa: Hecymiasi cnocoOOHOCTh KOJIOHHBI 0OecriedeHa

Pacuet 00JTOB:
Bountsl: knace 5.8, d=20 Abn=2,45 cm?

B, = 0,7 * Rpun * Apn = 0.7 * 50 kH * 2,45 cm? = 85.7 kH

[Tpuarmaem 6 6ONTOB.
MakcuMallbHOE YCUJIME HAa OJJMH OOJIT OT BHEIIHEH HArpy3Ku:

N = Mp " Xmax _ 250405
M Ynx; 4477

= 55,93 kH

B, > Ny.x = 857 > 55,93

p

BoiBoj: Hecyiias cnocoOHOCTh OOJITOBOTO COEMHEHHUsI 0OecTeueHa.
10 Pacuer mapHaupHoOro y3i1a

JIeuCTBYIOIIME YCUIIUS B PUTEIIE U3 CTATUYECKOrO pacyeTa:
Q=118,7xkH; N=21,1 kH

/”

Goam M24 bl
4 iy 55

e

Pucynok 24 — K pacueTy mIiapHUpPHOTO y3J1a
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Pacuer cBapHBIX IIBOB NMPUKPEINJIEHUS YTOJIKA K KOJIOHHE.
Pacuer cBapHOTro 111Ba 110 TPAHUILIE CIUIABICHUS

Q B 118700 067 <1
B, ke l, Ryy Ye 1,15-5-780-2205-1 '
BBIBOI[: YCJIOBUC BBIIIOJHACTCS
Pacuer CBApHOI'o 1MBa I10 I'paHUNC CILJIaBJICHUA
N 21100
=0,12<1

B, Kr-ly, Ryy Ve 1,15-5-780-220,5-1
YcoBre BBITOTHICTCS
Pacuet 6onTOB npuKperieHust 6ajiKu K yroJiKy
[Tpumem 2 6onra M 24, kiacca 5.8
Ry= 21 kH/cm? ; Ab=4,52 cm? ; R&= 18,85 kH/cm?

NbS = RbS-Ab-nS-yb-yC = 214‘,52111 =94‘,92KH

Qnp =n-Nps-0,9=170,85xH
170,85 xH > 118,7 kH

BBIBO,Z[: YCIIOBHUEC IPOYHOCTH 001TOBOrO COCAHMHCHMHA BBITTOJIHACTCA.

Crenka Oanku Ha cpe3

m Syt o kH kH
Qup *5x " & =734— < 18,85—
]-t cM2 cM2

BriBos;: YCIIOBHEC oOecneueHus IMPOYHOCTH CTCHKH Oanku Ha cpe3
BBITIOJTHACTCA.

11 Pacuer y3na KpemieHus ayTpPUr€pHO CUCTEMBI K KOJIOHHE
JIelCTBYIOIIME YCUITUS U3 CTATUYECKOIO pacyeTa:

B purene: Q =26,7 kH ; N=196,2 kH
B aytpurepe: N = 404.2 kH

Jluct
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+72.0080
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+ 71,400
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2

10

@

Pucynok 25 — K pacuety y3na KperieHns: ayTPUrepHOM CUCTEMBI K KOJIOHHE

Jlns pacyera y3na, ycuiaue OT ayTpurepa packiaJblBaéM Ha HOpPMaJlbHbIC
COCTAaBJISIFOIIME CUJIOBOTO MHOTOYTOJIbHUKA.

Jlns mpukperyieHuss 0ajlku M ayTpurepa K KOJOHHE MPUHUMAaeM IUIACTHHY
TOJIIMHOM 8 MM U3 ctanu kiacca C345, kareT mBa 6 MM.

Pacuyet cBapHOTO 111Ba 110 METAJLTy 1B

N B 531662 — 067 < 1
B, ke l, Ryeye 1,15:6:560-215-1 '
BbIBOJ: ycIIOBHE BBIIOJIHSETCS
Pacuer cBapHOTrO 11Ba 110 METAILTY IIBA
Q 248977
=031<1

B, Kr-ly Ryr Ve 1,15-5-560-215-1
BBIBO,Z[: YCJIIOBHUC BBIIIOJIHACTCA

HpOBepKa Ha ,HeﬁCTBHe MOMCHTA, BO3HUKAIOIICTO OT OJSKCHCHTPHCHUTCTA

MMPHIIOKCHUA ITPOJOJIBHOTO YCUIINA OTHOCHUTCIIbHO HCHTPA TAXKCCTU CBAPHOTO IIBA

M
10 MeTaJlJly LIBa: <1
WrRyr Ve

027<1

Jluct
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BBIBOI[Z YCJIOBHUC BBITIOJHACTCS

Beinmonaum ITPOBCPKY CBAPHOI'O 1IBa 110 MPCACIbHBIM HAIIPSKCHUAM

o= O+ (Y + () <

177,46 H/mMm? < 215 H/MM?

BriBOA: yCI10BHE BBIMOIHSIETCS
[TpoBepka 60ATOBOTO COSTUHEHUS MTPUKPEIJICHUS ayTPUTEpa K IMIIACTUHE
[Tpumem 4 6onra M30, knacca 5.8
Ry= 21 kH/cm? ; Ab= 7,06 cm?
NbS = RbS-Ab-nS-yb-yC = 217,06111 = 14‘8,3KH
Qup =1 Nps-0.9 =533,7xH
533,7 kH > 404,2 xkH
BriBoa: ycioBHE MPOYHOCTH OOJITOBOTO COSTUMHEHHMS BBITTOIHIETCS
[IpoBepka O00JTOBOrO COEAWHEHMS Oadkh C KOJOHHOW Ha JIeUCTBUE
MPOJIOJILHOTO YCUJITHS
[Tpumem 2 6onra M30, knacca 5.8
Ry= 21 kH/cm? ; Ab= 7,06 cm?
NbS = RbS-Ab-nS-yb-yC = 217,06111 = 14‘8,3KH
Qup = n - Nps 0,9 = 296,6 kH
296,6 kH > 196,2 kH

AyTpurep NpuKpervisieTcsl K miacTUHE KOJIOHHBI Yepe3 MIIACTUHY TOJITUHON
8 MM ¢ ctanmm C345, xateT mBa 6 MM.

N B 404172
B, kel Rys Ye 1,15-6-380-215-1

=089<1

BBIBOI[: YCJIOBUC BBIIIOJHACTCS

Jluct
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12 Pacuer y3ma KperuieHHs ayTPUrepHoOil CUCTEMBI K Oake
JleficTByIOIIME YCUITUS U3 CTATUYECKOTO pacyeTa:

B nucxonsamem ayrpurepe: N = 1098,7 kH

B Bocxopsmem aytpurepe: N = 1245.4 kH

817

B

_ - =
K=12 RN & t=10 V4 omd 932 )
( 1 0345
S .
=10 (4 omts 932) | > Boam ME0 (4um)
wn 5.5

Pucynox 26 — K pacdery y3ma KpemjieHus ayTpUrepHoi CUCTEMBI K Oajke

s pacdera y3na, YCWIHE OT BOCXOISAIIErO M HUCXOMAILIETO ayTpUrepa
pacKJIabIBAEM Ha HOPMAJIbHBIE COCTABIIAIOIINAE CHIIOBOTO MHOTOYT'OJIBHUKA.
JUIsl IpUKpPETUIEeHUsI ayTPUTrepoB K Oanke MPUHUMAEM IUIACTUHY TOJIIUHOM

10 mm u3 ctanm kinacca C345, karet mBa 12 MM.
Pacdet cBapHOTO 111Ba 110 METAJLTY I1IBA

Q 1969455.6

B, k1, Rury. 115.12.880-215.1 2*<1
BBIBO,Z[: YCJIIOBHUEC BBIIIOJIHACTCS
PacyeT cBapHOro mBa o MeTajuy miBa
N 80932.5 Co1<1

B, Kr-ly Ry ve 1,15-12-880-215-1

BriBox;: YCJIIOBHUC BBIIIOJIHACTCSA

K U 72466576
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HpOBepKa Ha I[eﬁCTBHe MOMCHTA, BO3HHUKAOIICTO OT 3KCHCHTPHUCHUTCTA
MMPHUIIOKECHUS ITPOJOJIBbHOIO YCUIINA OTHOCUTCIIbHO HCHTPA TAXKECTHU CBAPHOI'O IIBA

177,46 H/MM? < 215 H/MMm?

BriBoa: yclioBUE BBIMOTHIETCS
DJeMeHTHI MPUKPEIUICHNUS ayTpurepa K 0ajike MpuHUMAaeM 110 Y31y 6.

13 Pacuet nepekpbITHs 10 TPpOoUIMPOBAHHOMY JIUCTY

Ha cragun OeToHMpOBaHUS IJIUTHI HACTWI paboTaeT Kak TOHKOCTEHHas
CTaJIbHasl KOHCTPYKLHUS Ha MOMEPEUHbIN U3ruo.

Ha cramum osKcrulyaTallud TEpEKphITHS IJIUTAa PACCUUTHIBAETCS Kak
XKene300€TOHHAss KOHCTPYKIUST 10 HOPMAJbHBIM M HAKJIOHHBIM CEUYEHHUSM,
nporudy B MPOJIETE U CMATUIO HA CPEIHEW OMOpe ¢ yueToM 00pa30BaHUs TPEIIUH
B cooTBercTBUM C [11]. [IpodunrpoBaHHbI HACTUII B IPUMEPAX pacyeTa IIIUThI
Ha CTaJIMU KCIUTyaTallud NEPEKPbITUS paccMaTpUBalIics Kak ee paboyast apmaTypa
¢ koapunmrenTom ycnous padots 0,8.

HopMmartuBHas Harpy3ka oT COOCTBEHHOTO BECa CBEXEYJI0KEHHON OETOHHOU
CMECH OIpeeisieTcs o popmyIe:

q-b=y-(h-f+h-b)

r7i€ Y — YACJIbHBIN Bec OETOHHOM cMecH;

hf — Tonmumua 6eToHa Ha/l BEpXHUMU MOJIKAMU HACTHUIIA,

hb - mpuBeneHHYIO TOIIIMHA OETOHA B TIPeIesiaX BBICOTHI CEUCHUS HACTHIIA,
onpeaesieM 1o hopmyiie

]

s

Pucynoxk 27 — K pacuery craniexene300eTOHHOTO MePEKPBITHS
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Pucynox 28 — K pacuery cranexene300€TOHHOTO ePEKPBITHS

) _b+b " _ 50+955 75 =991
b=o s, mT 2i1g75 0T et

q, = 2500 - (0,105 + 0,029) = 335 kr/m?

Tabmauma 5
Koadpdumuent
HopmatusHas Gun Pacuernas
XapaxkTepucTuka HaJACKHOCTH I10
Harpyska, klla Harpy3ska, klla
Harpyske
Harpy3ska ot
cOoOCTBEHHOI'O Beca 0,125 0,05 0,13
HacTUJIa
Harpy3ska ot
CBEXKEYJIOKEHHOTO 3,35 1,2 4,02
OceToHa
MoHTaxHast Harpy3Ka:
IIpn nogaue cmecu
DH 7oA 0,5 1,3 0,65
OEeTOHOBOJaMU
Hroro: 3,975 4,8
Ha CTauu OCTOHUPOBAHUS TJIATHI MPOYHOCTH CTAJILHOTO
PO IIMPOBAHHOTO HACTHIJIA B HAJIO-TIOPHBIX U MPOJIETHBIX CEYCHUSX MPOBEPSEM
o opMmyiie:
M <R
=ty
Wmin

rae M — u3rubaronuii MOMEHT OT PaCYETHBIX Harpy30K;

Wmin — MMHMManbHBIH PACUYETHBII MOMEHT CONPOTHBICHUS HPOPUIIS
HacTWJIa IO TOCYJAapCTBEHHBIM CTaHAApTaM M TEXHUYECKUM YCIOBHMSIM Ha
npoUIMPOBAHHBIE JTUCTHI.
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-0.5%8

ANEA
N

0.362

Pucynok 29 — Dmtopa OT pacueTHBIX Harpy3oK, [T M]

Han omopoii: 51580/30,2=1796 kr/cm2 < Ry=2400 xr/cm2

B nponere: 36289/30,2=1201xr/cM2<Ry=2400 xr/cm2

BeiBon:  Hecymias

CHOCOOHOCTh  MPO(UIUPOBAHHOTO

npeeIbHOMY MOMEHTY o0OecIieyeHa.

Pacuer Ha ycTOWYMBOCTH CTEHOK TO(POB HACTHIIA

HaCTuJIa

10

VY CTOMYMBOCTh CTEHOK TpamnelueBUIHBIX TOPPOB HACTWIA TPH YKIIAJKE
OETOHHOM cMecHu IpoBepsAeM 10 (HopMyJie:

Q < Qmax

raie (Q — momepedHas KpPUTHUYECKas CUjJa Ha OJIHY CTEHKY HacTWJa,
COOTBETCTBYIOIIAs IIOTEPE €€ MECTHOU YCTONYMBOCTHY;
(Qmax — MakcHMallbHas IIONIEPEYHAsl CWJIA HA OJHY CTEHKY HAacTHiIa OT
BO3/ICICTBHS paCUETHBIX HAIPY30K Ha CTaIH OCTOHUPOBAHMSL.

K U 72466576
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[TonepeuHy0 KpPUTHUYECKYIO CHIy, COOTBETCTBYIOIIYIO IOTE€PE MECTHOMU
YCTOWYMBOCTH OJIHOM U3 CTEHOK HACTHUJIA, ONIpeAeIiieM 1o Gopmyie:

I
Q=a-t2 Ry, Eq-|1-01- t—"

rae a = 0,15 — koaddunueHT 1715 TPOMEKYTOUHBIX OIOP;

tn— ToJIMHA CTEHKU HACTUJIA;

Ryn — nipenies1 TEKy4eCTH CTaJu;

Est — Monysnb ynpyroctu craiu;

TN — paauyc ruda B rodpax;

la— pacdeTHas muprHa ONMOPHI HACTUJIA paBHA IIMPUHE MOJIKU MporoHa bp;
(— yrox HakJIOHA CTEHKH rodpa B Tpajycax MpH yKIaJaKke OETOHHON cMecu

Q = 0,150,081 - V200000 - 245 - 0,764 - 2,608 - 3,21 = 544,2 xr

MakcumanbHyI0 MONMEPEUHYI0 CUITY Ha OJJHY CTEHKY rodpa oT Bo3/eHCTBUS
pacyeTHBIX HArpy30K Ha CTa-AuH OETOHUPOBAHMUS OIpeeIiieM 1o hopmyJie:

Qmax:():S'kl'CIp'l'Sn'y'Ml

rae kl— xoadduument, 3aBuUCAUIMI OT BEIMYMHBI OMOPHON peaklUu B
MIPUHATON PACUETHOM CXEME JIBYXIPOJETHOTO HacTUiIa paBeH 1,25;

qp — pacyeTHasi paBHOMEPHO paclpeieieHHasl Harpy3Kka Ha HaCTUJ;

Sn— miar roppoB HACTHIIA;

yM1— xoaddunnent ycinoBust paboThl CTEHOK TO()POB HACTHIIA:

yM1=1,25 — nyis HacTHIIa HA TPOMEKYTOYHOU OTOPE;

yM1=1,05 — 111 HacTUIIa HA KpaifHel orope

Qmax = 0,5-1,223-0,075-330- 18,75+ 1,25 = 377,0 kr
Q =544,2kr > Q.40 = 377,0 Kr

BeiBoa:  Hecymas  cmocoOHOCTh  MPOGUIMPOBAHHOTO  HACTWIA IO
MONepeYHON cuiie o0ecreyueHa.

[Iporn6 mnpoduIMpoBaHHOrO HACTWIa HE JOJDKeH mpeBbimarh 1/200
npoJsera:
Gn - 1* 1

=k, - <—1
> Eg Ip — 200

fa

r7ie fn — MaKCUMaJIbHBII MPOTUO HACTUIIA OT HOPMATHBHBIX HArPY30K;

Jluct
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k — xoaddunment, onpenenseMplii B COOTBETCTBUU C PACUETHOM CXEMOMt
JUTsL TIPOJIETOB TpU W OoJiee MpU Harpys3ke, ACUCTBYIOIIEH HAa OAWH U3 MPOJETOB,
npuauMaem paBHbIM 0,0088;

(qn — HOpMaTHBHAs pPaBHOMEPHO-paclpee/ieHHass Harpy3ka Ha HAaCTUJI MpH
yKJIaJKe OCTOHHOW CMECH;

I n,x— MOMEHT HHEPLMHU CeYeHMsI TPoPuiis HA 1 M IMHUPUHBI HACTHUIIA.

fn =0,0088-0,05975-240220-105-129,6 = 0,0067 cM < 1,2 cM

Pacder mimThl epekpbITHS HA CTaJANM SKCILTyaTalllun
BenuunHbl MOMEHTOB, OT CyMMapHOM pacueTHoOU Harpy3ku q=0,735 kr/m

-2.9

i i

2 683
Pucynox 30 — K pacdety miuThl NepeKpbITUS HA CTAIUU IKCILTyaTalluK

[Tpunumaem 6eton B25, Rb =14.5 Mlla, o6mas Beicota miuThl h=180MM.
Apmatypy AS00C @12, As=1,131cm2; Rs=435Mma; Rsc =435Mrma, paccrosiHue
OT BEPXHEr0 W HWKHEro Kpas IUIUTHI JO LEHTpa CTepKHA a =35MM. 3HaueHue
TPaHUYHON OTHOCHUTEIIBHOM BBICOTHI CKATOM 30HBI CEYEHHUS B COOTBETCTBUM C [11].

S L B Y
PN i
700 700

Jluct
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x <& -hy =049 165 =814 mMm

HeﬁTpaHbHaﬂ OCb HaxOOUTCA B MIpCAciiaxX TOJIIIMWHBI ITOJKH IINIIMTBI WM HE
MEPeCCKacT CTCHOK HpOClJI/IJ'II/IPOBaHHOFO HaCTHJIA.

RacA' 5 R
_ RacAs S
. -
- - "f'aﬁqu-n
P -
i RFA‘
::;_ i A . i i e o — - i
2T ' Ry

A"‘" xfh_;

Pucynok 31 - Cxema pabOThI IEPEKPHITUS B MPOJIETHOM 30HE
BBICOTY caTO#l 30HBI CEYEHUS TUIUTHI ONPEEISIOT U3 YCIOBHS:
—_— - L] - — L] ,
Ry bs-x=y. R, -Ay+Rs"Ag — Ry " A

bf = 187,5MM — mmprHa BepXHEH 4aCTH PacUeTHOTO CEUCHUS,

yc = 0,4 nns npoduIMPOBaHHBIX HACTUIIOB 0€3 BBHIIITAMIOBOK HAa CTEHKaX
ropoB ¢ AByMs CTa-00ATaMU CTEP>KHEBBIMH YIIOPAMU B Kax10M rodpe;

An = 2,718cMm? —1101a b MOMEPEYHOTO CEUEHUS OTHOTO To(hpa HACTUIIA;

S'As

=—=20,58
R, b, cM

X

HpI/I PpacdeTC MPOYHOCTHU INNIUTBI JOJIKHO BBIIIOJHATHCSA YCIIOBHC!

MSRbbe(hO_O,SX)‘l‘RSCA;(ho_a,)
3,1571-M<2,68T M

BriBo: Hecymias cnocoOHOCTh TIUTHI MIEPEKPBITHS 0OecrieyeHa
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6.
7.

8.

9.

CIIMCOK UCITIOJIbB3OBAHHBLIX UCTOYHMKOB

. CIT154.13330.2016 «3manust )Kujible MHOTOKBAPTUPHBIE
. CanlluH 2.4.1.3049-13 «CanuTtapHO-3IHAEMHOJIOTUYECKHE TpeOOBaHUs K

YCTPOMCTBY, COAEPKAHUIO U OpraHu3alu pexkuma padoThl JOIIKOJIBHBIX
00pa3oBaTeNbHbIX OPraHU3aUuN»

. TOCT 27751-2014 «HagexHOCTp CTPOMTENBHBIX KOHCTPYKIMH U

OCHOBAHHUID»
CI120.13330.2016 «Harpy3ku 1 BO3AEHCTBUS»

. @enepanbubiii 3aKk0H Ne384-D3 ot 30.12.2009 «TexHuueckuii periiaMeHT o

0€30I1acCHOCTH 3/IaHUH U COOPYKEHUI»

CI116.13330.2017 «CranbHble KOHCTPYKLIUM

OenepanbHbii  3akoH P®  Nel23-®3  «TexHuueckuid perjiaMeHT o
TpeOOBaHUSIX 0€30MaCHOCTHY

CIT12.13130.2012 «O0ecnieueHre OrHECTOMKOCTA OOBEKTOB 3AIUTEHD)

CIT 131.13330.2012 «CtpoutenbHas KIMMaTOJIOTHSI»

10. CIT 266.1325800.2016 «KOHCTpyKIIMU CTajieXeIe300€TOHHBIC. TpaBUIIa

MPOECKTUPOBAHUS

11. CI1 63.13330.2012 «beToHHBIE U K€I€300€TOHHBIE KOHCTPYKLIHI
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[Ipunoxenus

PCH ompernerstronye paciertbie. Orvoaroigst MekcrvartbHbIX 3taderni (Taomaa CI120.13330.2016 1)

Mosarka N
Emvrvap vsvepenst - T
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PCHI(CIT20.13330.2016_1)
Mozarka Qy

Emmp vsvepess - T

1 378
252
1 1.26
1 0.0824
] -0.0824
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PCH ompezerstronye pacuersbie. Orvbaroiest MaKcivarbHbIX 3aaderni (Tadma CT120.13330.2016 1)
Mozarka Qz
Emmmb1 rBveperis - T

1 393
] 3.6
1 27
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1 0.0392
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PCH ompenerstiaye paciersbe. Orvoaians MKkcevabHbIX 3paderrit (Taoma C1120.13330.2016_1)
Moszarka My
Emannprisvepersst - T'M

] 437
] 291
] 146
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1 -0.109
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PCH onpererstronye paciersbe. Orubarosst MakervarbHbIX 3aaderiai (Tatrmp C1120.13330.2016 1)

Emrs iBVeperist - T'M
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Bapraxr korctpyvpoatyst: Bapyanr 1
Pacuer o PCY:CT1 1 (C1116.13330.2011) @

=
Q

679 RN

él
A A A A
S S S S S

A A AN

572 P

/

/S S S S S/
\

\

\

\\\\\
EER

/
/

357

©e
h

I A ) [ R M [T
&
\

i} NN o
| SN

. NN N
142 I || I \\\ \\\\\\\\\\
N \\:\
35 NN {8
' NN (o)

i ® O
XKALAY
Moszarika pe3y I TaroB MPOBEPKH HABHAYCHHBIX CEUCHHI TI0 1 TIPEIEIHHOMY COCTOSHIEO

Pucynox — Bapuant koHCTpyupoBanus 1. Pe3ynapTaT npoBepku 1o | npeaenbHOMY COCTOSTHHIO
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Baprarr korcipyvpoayst: Bapyanr 1
Pacuerno PCY:(T1 1 (C1116.13330.2011)
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Moszarika pe3yJIBTaroB MPOBEPKH HABHAYCHHbIX CCUCHHI TT0 1 TIPEIEIHHOMY COCTOSHIEO

Pucynok — BapuaHT koHCTpyupoBaHus 1. Pe3ynbraT npoBepku 1o 2 npeaeabHOMY COCTOSIHUIO
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Bapranr korctpyvposaryst: Bapranr 1
Pacuermo PCY:(T1 1 (CT116.13330.2011)
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Moszanka pe3y IbTaroB MPOBEPKH HA3HAYCHHBIX CEYCHHH TI0 MECTHOU Y CTOMYMBOCTH
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Pucynok — Bapuant koHcTpyupoBanus 1. Pe3ynbTaT mpoBepKU MO0 MECTHOM YCTOMYUBOCTU
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Smapa Nr Smapa Qz, ¢ Scpa Mz, 0
7
]
/L
/|
ya
——
Zy \ // //
%X Meax=20976-+008 Max=2.1391e+006 O Max=1477e+006 1@8426&%
Mir4.1047e+008 Min=3.7708e+006 Min=7.1136e+005 Min=2.9223¢+006
Smepa Qyr
M2 3371e+006
Min=1.1266e+006
dpsaman: Bepam3 ayrparepsr 20 04 01 yer
Smemenr Y4
OrpaHHT e HEAM
Ymax Zmax Ymin Zmin twmin
3.00 300 001 001 000
pacieTHas JIAHAM KT8l yo pab. woodd. T T pebep/
ore. Z1 orx. Y1 s P TIOOpOTH. TOYCT. u TOTAHOK
9.00 520 400 100 100 100 OCHOBH Her
Peaym Tars1 npoBepra
Ceaerme 1. Jigyrasp 40K1
Tipodams 40K1; CTO ACIM20-93
Crams C345; TOCT 27772-88; Craum o CT1 16.13330201 1, muwsor 1 hacost
Copravesr
TIPOIHTHI ACIK¥IE308aaRs 110 1T1C
IO HOpM. yer.ore Yl yer.ornZl yoroiia. YZ .CTEHKH YOr-OONoK
864 819 870 878 587 669
p o 201C CBOTEBIEYS Tmr pebep/
K. oY1 THGK. OTELZL nc aKC MECIHLYCIGHT. TOIAHOK
406 408 819 408 669 Her
Tiposcpea Onpepensranpo yomis
Ne jic] oY, Nr My, t*m Qzr M, r*m Qy.r Cocras Kperepait
TOHOPM, 1 % 1 -410465760.000 -37/281.250 1471659.375 6406606.000 2324960250 H243+415+819... 2
yerom Yl 1 # 1 -410465760.000 -37T70281.250 1471659.375 6406606.000 2324969250 234451819, 2
yer.orZl 1 2} 1 -410465760.000 -37T70281.250 1471659.375 6406606.000 2324969250 H23+445+819... 2
yoroita, YZ 1 % 1 -410465760.000 -3770281.250 1471699.375 6406606.000 2324969250 H2A314151819... 2
'YOI.CTCHEH 1 i) 1 -410465760.000 -37T0281.250 1471659.375 6406606.000 2324969.250 H23+415+819... 2
YCLTHIOK 2 # 1 -407532000.000 3768935250 1477000375 6426026000 2337080.250 H243+41519+10 9
1. are Y1 1 o) 1 -410465760.000 -3770281.250 1471659.375 6406606.000 2324969.250 2351849, 2
Iviic, oTHZ1 1 4 1 -410465760.000 3770281250 1471659375 6406606.000 2324969250 2134154819, 2

Pucynok — Pacuer HanGosiee Harpy>Xe€HHOM KOJIOHHBI
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BEC TEPEKPHIYS

R

LX

Omv+36.000

Pucynok — Turbl j)xecTKOCTeH 6aoOK TUIIOBOTO 3TaXKa
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PCHI(CI120.13330.2016 1)
Orrcpa My
Emvrnas iveperist - M

a a a a a / /
@ O ® OO @

2y
|
ZSXOrM-%— 36.000,

MumnvansHoe 3raderre -20.9062; MakcivarbHoe 3Haderre 24.4486

Pucynokx — Onropa My
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PCHI1(CT120.13330.2016_1)
Ormopa Qz
Ermvrnns vBMvepers - T

pa%

S

Omv+36.000
MurvarisHoe 3Haberre - 13.866; MakcivartbHoe 3Haverre  12.9248

Pucynok — Omropa Qz
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PCH2(CT120.13330.2016 1)
Mosarika riepeverieiii o Z(G)
Ewrnm vveperis - v

-0.743

-5.61

-105

H

-153

-202

-25.1

-299

-34.8

-39.7

X Oma+36.000

Pucynok — Mo3zauka nepemenienuii no Z(Q)
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Bapyanr korcTpynposaryst: Bapuanr 1
Pacuerno PCY:CI1 1 (CIT16.13330.2011) @

o / / / / / /

/ /
924 T e—

80.9

o O ®© 0 60 0 o6 @
x

~ Om+36.000

Mosarika pe3yIbTaroB TPOBEPKH HBHAYCHHBIX CCHCHH 10 | TIPEIRNBHOMY COCTOSTHIEO

Pucynox — Bapuant koHcTpyupoBanus 1. Pe3ynbTaT npoBepku 1o 1 npeaenbHOMY COCTOSTHUIO
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Bapvanr koxctpyHposarst:Bapyanr 1
Pacuer no PCY:CIT 1 (C1116.13330.2011) @
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Omi+36.000 N
Mosarika pe3yJIBTaToB NPOBEPKA HBHAYCHHBIX CSUCHHH TIO 2 TPEIRTIBHOMY COCTOSHHEO

Pucynox — Bapuant koHcTpyupoBanus 1. Pe3yiabTaT npoBepKH 1o 2 npeaeabHOMY COCTOSTHUIO
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Bapranr korcTpyypoBaryst:Bapyaxr 1
Pacuer no PCY:CIT 1 (CT116.13330.2011)
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Omi+36.000 N L.
Mosanka pe3yJIHTaroB NPOBESPKI HABHAYCHHBIX CCUYCHH TI0 MECTHOM Y CTOMMMBOCTH

Pucynok — Bapuant koHcTpyupoBanus 1. Pe3ynbTaT mpoBEpKH MO0 MECTHOW YCTOMYHMBOCTH
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Bapranr korctpyvposarist: Bapranr 1
Pacger no PCY:CIT 1 (CI116.13330.2011)

7 Omt+36.000
Mosarka pesyJIbTaToB NPOBEPKH HABHAYCHHBIX OCUCHIIH T10 OOLLEH Y CTOHUMBOCTH

Pucynox — Bapuant koHcTpyupoBanus 1. Pe3ynsTaT nmpoBepku mo o01iel ycCTOWIuBOCTH
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BEC IRPEKPBIST
Mosanka g(tror) s oct Z(G)
Eminamt iBveperst - Thv2

046

/ / / / / / / /

Pucynok — Mo3auka q (10 mI0Ia 1) Beca NepeKphITHs
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Bec moa
Mosavka gtiotit) B ockt Z(G)
Emvrvnbrisveperst - M2

o
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Pucynok — Moszauka q (1o miomaan) Beca moja
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BPEMCHHaS
Mozarka q(tmion) BIorb oc Z(G)
Emvnami iBveperist - v2

03

O o

015

| g%nvﬁ 36.000

Pucynokx — Mo3zauka q (110 miioiajan) BpeMeHHasi Harpy3ka
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Tlep

CrOPOIKH
Mosaria q(rmion) B ocit Z(G)

Emrvb1 vsvepers - M2
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