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1. IlpoekTupOoBaHue

B cooTrBercTBUM ¢ 3amaHueM aBTOpPOM ObUIO pa3paboTaHO OOBEMHO-
IJIAHUPOBOYHOE peElIeHUEe IKOJbl Ha 825 ydeOHbIXx MecT Ha ocHoBanuu CII
251.1325800.2016. B otnuuue ot nmpeanoxeHHoro 3aanus ¢ [1-oOpasHoil popmoit
miaHa Obul pa3paboTaH 3aMKHYTBIA Ha 2-M JTaxe IUIaH C [PaKTHYECKU
M30JMPOBAHHBIM OT BHEIIHEW MH(PACTPYKTypbl BHYTPEHHUM ABOpUKOoM. Hannuue
IIMPOKOI0 TMPOXOJd, CBS3bIBAIOIIET0 BHYTPEHHHM JABOPUK C OKpYXarOUUM
MPOCTPAHCTBOM, OO€cHeunBaeT CBOOOJIHBIM JOCTYIl B MOMEIICHUE IIKOJBI.
Boinenennsle Ha gacage 0ObeMbl 3aKII0YAIOT B c€0€ aKTOBBIM M CIOPTUBHBIN 3aJIbl,
MMEIOIIME XOpoLIee OCBEUIEHUE dYepe3 cucrteMy (acamgHoro ocrekieHus. B
[Ipunoxenun 1 npeacraBieHsl OOMIMI BUJ 3[aHMS W IJIaH 1 3Taka B KayecTBe
O3HAKOMJIEHUSI C KOHLEMLHUEW MPOEKTa W JIyYIIEero BOCHPUITHS KOHCTPYKTHUBHOTO
pELICHMs TaHHOTO 3/1aHHUS.

Jlist onTUManbHOTro (POPMUPOBAHUS MJIAHUPOBOYHBIX PEHIEHUI MPOCTPaHCTBA
OCHOBHOM IIKOJIBI ObLJIa MPUHSTA CETKAa KOJIOHH 6X6.6 M 1 6X6M.

MuHUManbHYI0 BBICOTY 00pa3oBaTesibHbIX nmoMeneHui (3.3 M) ObuIo pelieHo
YBEJIUYUTH J0 4 METPOB JJIsl CO3/IaHUsI apXUTEKTYPHOU BBIpa3UTENbHOCTH (acana u
obecnieueHust 6osiee KOMPOPTHOM Cpeabl 00yUeHHUS.

OTaXHOCTh 3/JaHHUS OCHOBHOM IUKOJBI HPHUHSTA W3 YCJIOBHS BO3MOKHOCTH
pa3MeIIeHusl BbIIIE TPETHErO ATa)ka TONBKO 8-11 KiaccoB MU agMHUHUCTPATHUBHBIX
TIOMEIIEHHIA, 4 TAKXKE U3 YCIOBUS MO OrPAHMUEHHIO ruIomaan 3xauus (13000 m” +/-
10%).

AKTOBBI/ M CIIOPTHBHBIM 3aJIbl IIKOJbI, TPUMBIKAIOIINE K 3aHUI0 OCHOBHOM
IIKOJIbI, 3alpPOEKTUPOBAHBl C TMOKPBITUSIMH B BHJAE TOHKOJUCTOBOW CTalbHOMN
00010uku. BeiOOp MEMOpaHHOTO MOKPBITHS JJIsl 3TUX 4YacTell 3AaHus 0OyCIOBJICH

MQJIOW CTPOUTEIIBHOM BBICOTOM TAKOIO ITOKPBITUS U €r0 BBICOKON KUBYUYECTBIO.
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OTMeTKa HH3a HECylmMX KOHCTPYKUMHW MOKpbITHS B CHOpTHBHOM 3ane paBHA 7

MeTpaM, B AKTOBOM 3aje - 6 MeTpam.

Paiton crpourenscTBa — . MOCKBa,

2. UcxoaHble TaHHBbIE )i KOHCTPYMPOBAHMS

BricoTa nomerienuii (paccTossHUE OT MoJa J0 MOTONKA) - 4 M;

Hasznauenue 3qanus — o01ieo0pa3zoBaresibHas IIKOJIa;

KonuuectBo oOyuaronuxcs — 825 4enoBex;
DTaXHOCTH 3/IaHUS — 3 dTaxa,
YpoBeHb OTBETCTBEHHOCTH 37aHus - HopMaibHbIl (o I'OCT 27751-2014);

Koadpunment HagekHOCTH 1O OTBETCTBEHHOCTH (Ha3HaueHuto) y, = 1,0;

Harpy3ku B coorBerctBum ¢ CII 20.13330.2016 [2]:

e BerpoBasi: HOpMaTUBHOE 3HAYEHHUE BETPOBOTro AaBiieHus — (0,23 kH/M’

(I paiion);

e CHeroBas — pacdyeTHOE 3HAUCHHE Beca CHEroBoro mokposa — 1,50 xH/m’(III

paiion);

TuI MECTHOCTH U1 OIIPEACIICHUS] BETPOBOU HArpys3ku — B;

OYHKIMOHAIBHOE HA3HAUYCHHUE KPOBJIU — HEDKCILTyaTUpyeMasl.

3.1. KOHCTPYKTHBHBIE PEIIIEHWA

3. KoncrpyupoBanue u pacuer CiopTMBHOIO0 3212

OOmasi KOHCTPYKTHMBHAsi CX€Ma NpPEACTaBlIIeT CcOOO0M OOJbIIEHPONETHYIO

KOHCTPYKIHIO, IEPEKPHITYI0O MEMOPAHHBIM OKPBITUEM.

OCHOBHBIE 2JIEMEHTBI CXEMBI:
e Kousonnsl — npokaTtHeiil AByTaBp tumna K no CTO ACUM 20-93 [4];
e Omnopusbiii KOHTYp —aByTaBpel Thna K mo CTO ACUM 20-93[4];

e Pacnopku — nBytaBpel Tuna K mo CTO ACUM 20-93[4];

sz
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e MemMmOpana — nmpokat JiuctoBoil ropstuekatanslii mo 'OCT 19903-2015 [3];

L4 HeperBITI/IH Imojia NcepBOro sraxka — JKEJIE300€TOHHBIC ITIJTATHI HCTIPCPBIBHOT'O

(opMOBaHHSL.

3.2. HAT'PY3KU U BO3JIEMCTBUSA

3.2.1. Ilocmosnnasa nazpyska

Ta6muma 3.1. CO0p MOCTOSIHHBIX HATPY30K.

HopmaTtusHas PacuerHas
Ne HaumenoBanue ciost 5 143 5
Harpyska, kKH/m Harpyska, kKH/m
[TokpsiTHE HA MEMOpaHY
“UN3ommact K” 1 croii (¢
1 KpYIHO3EpHUCTOMN 0,05 1,3 0,065
MTOCBITKOM)
2 “Uzonmact I 1 ciioi 0,04 1,3 0,05
ApMHUpoBaHHas IIEMEHTHO-
3 recyaHasi CTsDKKa, h = 0,9 1,3 1,17
0,05M,y = 18 kH/m3
MuHBaTHBIE IIUTHI
4 | Rockwool(:kectkue), h = 0,095 1,3 0,1235
0,05m,y = 1,9 kH/m3
MuHBaTHBIE IIUTHI
5 Rockwool(msrkue), h = 0,165 1,3 0,2145
0,15m,y = 1,1 kH/m3
Htoro: 1,25 1,3 1,623
CoOCTBCHHBIN BeC
ABTOMaTHYECKH B ABTOMAaTHYECKHU B
1 MK koHCTpyKUnHN 1,05
JIUPE JIUPE
ABTOMaTHYECKH B ABTOMAaTHYECKHU B
Hroro:
JIUPE JIUPE
Jlucm
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3.2.2 CHnezo6as nazcpyska

Tabmuma 3.2. CO0p CHEroBoW HATPY3KH.

HarpysKe yr

Mapametp 3HaueHnune
PaiioH cTpourenscTBa r. Mocksa
CueroBoit paiion 111
Tun MmecTHOCTH B
Bec cHerosoro nokposa ropu3oHTaIbHON
2
1,5 kH/m
MOBEPXHOCTH 3€MIH S,
KoadduimeHT Ha1e:KHOCTH IO CHETOBOM
1,4

HopMaruBHOE 3HaueHHE CHETOBOM

Harpy3Ku
Cpennsist TeMiiepatypa sHBaps -72°C
KoaddunmenT noHnKeHusi CHEroBOH
Harpy3K# 0
6) f?m % ‘
rr ' ;fg[;:fsq: Bzzguin;; 1 i “ II i
Koadduument, yunTsiBaronmii CHOC CHera
Ce (JUTs1 yH4aCTKOB 3/IaHHMM y TIEpenaioB 1,0
BBICOT)
Tepmuueckuit K03 HUIHEHT ¢; 1,0
L=l 75 M
L=1 24 m
h 4,8 m
Bricora napanera 0,8 m
mj 0
ms 0,4
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p.=l+%(m,l,'+myi;), 3

2h/S) 6,13
(=3<21/S=6,13
b=2h 9,6
1,’=24M>b=9,6M 1t u=3<2h/S;=6,13

1- i 0,5
l’ll el —_ 4.:_’.
lL=h >
bitkH /M2
315kH /m?
DACHEMHLIE Q735kH/ m?
3IHAYEHUS 0525kH/ M2

HopmamubHyle
SHAYeHUs

96m

3.2.3. Bempoeas naepysxa
OcHoBHasi BeTpoBas Harpy3ka NpeACTaBisieT cOOOM CyMMy CcpelHed u
IIyJIbCALMOHHON COCTaBIIAIOLIEH:
W=w,tw,
KosddunnenT Hage:xkHOCTH IO BETPOBOM HArpyske y,=1,4.

Tabmuma 3.3. Onpenenenne cpegHe cOCTaBIAIONIEH BETPOBOIl HArPy3KH.

IMapameTp 3HayeHue

Berposoit pernon I

HOpMaTI/IBHOG 3HA4YCHUC BCTPOBOI'O

0,23 kIla (xH/Mm)
IABJICHUA W
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b=318m a=318m

Bemep no X

%

=24 M
b=24 M

o 3

176

D A B C
352
Bemep noY

352

176

Hanpaenenue éempa no X (npomus X)

d 31,8 M
24 m
h 8,8 M
h<d
z.=h 8,8 M
Tun mectHOCTH B
k(z.) 0,614
Wp =Wy k(z,) - c
e=2h 17,6 m
klze)
065
067\
05 1 & S
L=
>~
05
Tun ydactka AspoarHaMHUECKUn HopmaTtuBHOE 3HaueHue wp, kH/m”
K023 umeHT ¢ h=5wm h=8.8 m
Yuyactok D 0,8 0,09 0,11
Yyactok E -0,5 0,06 0,07
YuyacTtok A -1,0 0,11 0,14
Jucm
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Yyactok B -0,8 0,09 0,11
VYyacrok C -0,5 0,06 0,07
Hanpaenenue éempa no Y (npomusg Y)
d 31,8 M
24 m
h 8,8 M
h<d
z.=h 8,8 M
k(z.) 0,614
Wp =Wy k(z,) - c
e 17,6 m
klze)
065
061 |
05 H—r = S
LS
>~
05
Tun ydactka AspoarHaMHUYECKUN HopmaTtuBHOE 3HaueHue wp, kH/m”
K023 umeHT ¢ h=5wm h=8.8m
Yyactok D 0,8 0,09 0,11
Yyactok E -0,5 0,06 0,07
YuacTok A -1,0 0,11 0,14
Yyactok B -0,8 0,09 0,11
VYyacrtok C -0,5 0,06 0,07
Tabnuma 3.4. Onpenenenne MyIbCallMOHHON COCTABIISIOMIEH BETPOBOW HATrpy3KH.
Tun MmecTHOCTH B
OKBUBAJIEHTHAS BBICOTA Z, 8,8 M
Wp = Wi " 6(2e) "V
KoadduuuenT mynscanmii 1aBneHus BETpa 1,0984
¢(z,) mpu h=8,8 m
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Glze)
106

1098

Sm

122

122 1

88m

10M

Hanpaenenue éempa no X (npomus X) (Z0OY)

MyJIbCALMI JABICHUS V

a 24 m
b 31,8 m
p=b 31,8
x=h 8,8
KoadduumeHT mpocTpaHCTBEHHON KOPPESAIHA 0,747

Tun yuactka

HopmaTuBHOE 3HaYeHHEW,, KH/M’

h=5m h=8,8 m
Yuyactok D 0,08 0,09
Yyactok E 0,05 0,06
Yuactok A 0,10 0,12
Yuyactok B 0,08 0,09
Yuyactok C 0,05 0,06

Hanpaenenue eempa no Y (npomue Y) (Z0X)

a 31,8 m
b 24 ™
p =0,4a 12,72
x=h 8,8
KoadduumeHT mpocTpaHCTBEHHON KOPPESAIHA 0,826
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MyJIbCALMI JABICHUS V

10M

Glze
106
1098
22— &
= <
(W
122

Tun yyactka

HopwmaTuBHOE 3HaYeHHEW,, KH/M"

h=5wm h=8,8 m

VYuacrok D 0,09 0,10

Yyactok E 0,06 0,06

Yuactok A 0,11 0,13

Yuacrok B 0,09 0,10

Yuyactok C 0,06 0,06

Tabmuma 3.5. CymmapHast BeTpoBas Harpyska.
Hanpaenenue éempa no X (npomus X)
Tun yyactka HopmaTtusHoe PacuerHoe HopmaTtusHoe PacuerHoe
3HaUEHUE W, | 3HAYEHHME W, | 3HAUEHUE W, | 3HAYCHHE W,
kH/M? kH/M* kH/M? kH/M*
h=5wm h=8,8 m
Yuyactok D 0,17 0,24 0,2 0,28
VYyactok E 0,11 0,15 0,13 0,18
VYyactok A 0,21 0,29 0,26 0,36
VYyactok B 0,17 0,24 0,2 0,28
VYyacrok C 0,11 0,15 0,13 0,18
Hanpaenenue éempa no Y (npomug Y)
Tun yyactka HopmaTtusHoe PacuerHoe HopmaTtusHoe PacuerHoe
3HaUEHUE W, | 3HAYEHHME W, | 3HAUEHUE W, | 3HAYECHHE W,

Hzm. | Jucm Ne ookym.
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KH/™* kH/M” KH/M* kH/M”
h=5m h=8,8 m
VYyacrok D 0,18 0,25 0,21 0,29
Yyactok E 0,12 0,17 0,13 0,18
Yyactok A 0,22 0,31 0,27 0,38
VYuactok B 0,18 0,25 0,21 0,29
VYuactok C 0,12 0,17 0,13 0,18

3.3. PACYHETHAA YACTD
Pacuer KOHCTpyKUMH 34aHMS TNPOBOJAMJICS B  MHOrOQyHKIHMOHAIHLHOM

nporpammHoM komiuiekce «JIMPA-CAIIP 2013», kotopwlii uMeer cepTU(UKAT

cootBeTcTBUS PD Ne POCC RU.0001.11CII15.

3.3.1. Obwee onucanue KOHCMPYKMUBHOU CXeMbl U €€ OMOENbHbIX J/IEMEHMO8.
KoHcTpykTuBHAs cxema mpencTaBiser coOOM NpOCTPaHCTBEHHBIM Kapkac,
MIPEACTABICHHBIH Ha pUCYHKE 3.1, U COCTOMT M3 HECKOJbKMX THIOB KOHEUYHBIX
aneMmeHToB (KD).
CocraB koHeuHbIX 351ieMeHTOB (KD):
1) Tun 10 — yHuBepcanbHbIM mpocTpaHCTBeHHbIH KD 1 MonaenupoBaHUs
CTEP>KHEBBIX KOHEYHBIX 3JIEMEHTOB;
2) Tun 344 — reoMeTpUYECKU HEJIMHEWHBIA YHUBEPCAJIbHBIN YETHIPEXYTOJIbHBIN
K3 o6onouku (MemOpana);
3) Tun 342 — reomMeTpUYECKH HEIMHEHHBIA YHUBEpPCaIbHbIN TpeyrojabHbii KO

00o0s0ukH (Kpast MeMOpaHbl B MECTaX KPUBOJIMHENHOM (POPMBI KOHTYpA).
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PucyHnok 3.1. PacuetHast cxema CoOpTHUBHOIO 3aa.

3.3.2. Cxema npunodcenus Hacpy30K.

HenunHeliHbple pacdeTsl BBITOIHSAIOTCA ¢ MPUMEHEHUEM IIArOBOIO0 METOMA, UIES
KOTOPOTrO OCHOBaHAa HA OTCIEKMWBAHUU IIOBEICHUS CUCTEMBI IPU OTHOCUTEIBHO
MaJIbIX NOpUpPALIEHUAX Harpy3ku. Ilpm 5ToM Ha KaxAOM IIare pemaercs
JIMHEAPU30BaHHAsI CUCTEMA Pa3peIlaOIINX YPAaBHEHUH U1 TEKYIIETO NpUpalleHUs
BEKTOpA y3JI0BBIX Harpy3o0kK, cOpMHUPOBAHHOIO JUIsl pACCMAaTPUBAEMOI0 3arpy KEeHHUS.

CyuiecTByeT HECKOJIBKO CIIOCOOOB 3a/1aHMsI HArPy3KH IArOBBIM METOOM:

® IIPOCTOM IIarOBBIA METOL;
® [IaroBBIM METOJ C YTOYHEHHSIMU.

Jlnst pacuera MeMOpPaHHOTO MOKPHITUS B COOTBETCTBUM ¢ “PexoMeHnanusiMu mo
MPOEKTUPOBAHUIO MEMOpAHHBIX MOKPHITUH Ha NPSIMOYTOJIbBHOM IIaHE” Harpys3ka
OblJIa TPUIOKEHA IIaroBbIM METOJAOM C YTOYHEHHEM, KOTOpBIM MOJpa3yMeBaeT
PYYHOE YTOYHEHHE NPUPALICHUN NPUKIAABIBAEMONW HArpy3ku B COOTBETCTBHH C
bopmyIoii:

3i%-3i+ 1
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r7ie q — CyMMapHas pacueTHas Harpy3ka Ha MeMOpaHHOE MOKPBITHE;
N — KOIM4YecTBO CTyNEHEN 3arpyKeHus;
1 - 1-bIi 3TaMN 3arpy>KeHusl.

KonuuectBo  cTymeHell  3arpykeHuss MOAOUPANOCh  ONBITHBIM  MyTEM.
PaccmarpuBanocs Tpu Bapuanta ¢ 10-t0, 20-10 1 30-10 maramu. Cxema npuioKeHus
Harpy3Ku B 3aBUCHMOCTHU OT KOJIMUECTBA I1aroB paCCMOTPEHA Ha MMPUMEPE OJITHOTO U3

3arpy>K€HUM U MPEJICTABIICHA HA PUCYHKE 3.2.

I[I/Ial"paMMa HpI/IJ'IO)KGHI/I?I BECa HOKpI:ITI/I?I Ha MeM6paHy B 3aBUCHUMOCTH OT
KOJINYCCTBA HpI/IJ'IO)KeHHLIX IIaroB
1,8
1,6
1,4 /
1,2
2 /
51 /
=
< 0,8
= /
0,6 /
0,4
0,2 ‘
0 | |
0 5 10 15 20 25 30 35
laru npusioxeHust HATPY3KU
=10 maros 20 mraros 30 maroB

Pucynox 3.2. JlnarpamMma 3aBUCHUMOCTH NPUJIOKEHUS HArPYy3KU OT KOJIMYECTBA IIArOB €€ MPHIOKEHUS.

W3 nuarpamMmbl BHJHO, 4TO NOpH OOJIbIIEM KOJWYECTBE IIAroB, Harpys3ka
yBeIUUMBaeTcss Oojee IJIaBHO, OCOOCHHO Ha IMEpBbIX WLIarax 3arpyXeHus, 4To
JOJDKHO JaBaTh OOJee TOYHbIE 3HAYEHUS YCHUJIMM, BO3HUKAIOIIMX Kak B MeMOpaHe,
TaK 4 B OIIOPHOM KOHTYDE.

JUIsl OLIEHKH CXOAMMOCTH YCHUJIMH B OMIOPHOM KOHTYpPE OBLIM CHATHI 3HAUCHUS

yCUIMH IpH 3X pasiMYHBIX BAapUAHTAX CTYNEHEW 3arpyKeHus B LEHTpPE IpoJieTa
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(cepenuHe CTOPOHBI OTMIOPHOTO KOHTYpPA) My PACIOPOK, MPEICTABICHHBIC B TAOIHIIC

3.6.

Tabnuma 3.6. Ycuins B OMOPHOM KOHTYPE IIPH PA3IIMIHOM YHCIIE CTYNEeHEH 3arpyKeHUH.

10 maros 20 mraros 30 maros
Ocp JI-/0
Myponx 24.3471 24.5446 24.4739
Mopory 102.407 100.973 100.584
Nopon. 4027.18 4041.97 4031.84
Mpacn 243.653 237.126 236.503
Myacn.y 563.008 568.161 565.771
Npacn. 462.725 352.903 357.534
Ocb A-A
Myponx 65.9809 66.1802 64.746
Mypony 39.8178 44.0698 40.1068
Nupon. 3330.57 3329.15 3323.37
Mpacn 4.99688 4.9304 4.90916
Myacn.y 603.535 600.841 599.232
Npacn. 1482.84 1485.04 1484.31
Ocs 14-14
Myponx 4.12371 4.63125 4.52046
Mpony 60.6884 61.9384 61.7105
Nopon. 2797.2 2833.22 2828.17
Mpacn 184.872 180.357 180.024
Myacn.y 514.505 -525.118 523.925
Npacn. 391.489 322.329 324.207
Ocp 9-9
Myponx 168.02 166.663 166.259
Mpony 80.5829 81.5016 81.2762
Nopon. 2625.02 2656.3 2652.19
Mpacn 216.774 213.335 212.941
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Mpaany

492.218

502.057

501.442

N, pacn.

334.424

292.475

293.391

B pE3yJbTAaTC aHaJIn3a BBIABJICHO, 4YTO IPU PaA3JITUMIHOM KOJIHMYCCTBC IIAaroB

MNPUIJIIOKCHUA HArpy3KHM 3HAUYCHHA MOMCHTOB, KaK Yy PACIIOPKHU, TaK H B IIPOJICTC

Kojeobsercas B mnpenenax 3%, 4YTO HE CYLIECTBEHHO OyJeT CKa3bIBaTbCid Ha

CyMMapHbIX HampsDKeHHsIX B KOHType. KoneOaHus 3HaueHHMH NMpPOAOIBHON CHIIBI B

LEHTpEe IMpoJieTa, TaK K€, KaK MU y MOMEHTOB He Benuko (mopsanka 1-1,5%).

Konebanuss ’xe 3HA4Y€HM MPOJOJBHOW CHJIBI y pacloOpoOK CYUIECTBEHHbI H

COCTaBJISIIOT Tmopsinka 15%,

HaIpsOKEHUS y pacliopoK KOHTYpa.

IOTOMY HEOOXOJUMO PAcCMOTPETh CyMMAapHBIE

I[J'IH OKOHYATCJIIbHOI'O OMPCACICHHA KOJMYCCTBA IIArOB IMPHIIOKCHHUA HAIPY3KHU

PacCMOTPUM CyMMapHBIE HAIPSIKEHUsI y PACIOPOK I KOHTypa u3 aByTtaBpa 40KS5

IIPU pa3HOM KOJIMYECTBE IIaroB. 3HAY€HUsI YCUIIUH MpeicTaBieHbl B Tabauue 3.7.

Tabnuma 3.7. Yennus y npaBoii pactiopku o ocu JI-/1.

10 mraros 20 maros 30 maros
Myacn s 243.653 237.126 236.503
Mpacny 563.008 568.161 565.771
Npacn. 462.725 352.903 357.534
1) 10 maros:

N M, M, 46272xH 243653 kH-cm 563008 kH - cm

O ON T O Oy = g Y T 37w T 5642 o 1896 cv
= 1,247 + 4,319 + 29,69 = 35,26 KH/CM2
2) 20 maros:
_ 352,903 xkH 4 23712,6 kH - cm 4 56816,1 kH - cm — 0951 4+ 4203 + 2997
7T 371 em? 5642 cM3 1896 cm® ’ '
= 35,12 kH/cm?
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3) 30 maros:

N 4 N N M, M, 357,534xH 4 23650,3 kH - cm 4 56577,1 kH - cm
oc=0y+to oy, =—+—+—=
NTTM T EMy A T W, W, 371 em? 5642 cm3 1896 cm?

= 0,964 + 4,190 + 29,84 = 34,99 kH/cm?

Takum oO0Opa3oM, BHMJIHO, YTO CYMMAapHbBIE HaIpSHKEHUS C YBEIMYECHHUEM
KOJIMYECTBA I1aroB YTOYHSIOTCA B MEHBIIYIO CTOPOHY. DTO OOBSCHSETCS TEM, UYTO
NpH 33JaHUU MAJOro KOJWYECTBA LIaroB MpUpAIleHUe HAarpy3Ku (Ha Ka)KOM IIare)
JOCTATOYHOT'O BEJIMKO IS ITOJTYyYECHHS TOYHBIX 3HAUEHUN YCUIIUH, TO €CTh Ha IEPBBIX
marax MJIeT pe3Koe BO3PACTaHME HArpy30K M KaK CIICICTBHUE 3aBBILICHHBIC 3HAYCHUS
yewnuil. Ilpu 3amaHum OOJBLIEr0 KOJIMYECTBA IIArOB HArpy3ka yBEIMYHMBAETCS
IJIaBHEE, YTO JAeT B pe3yibTaTe Oosee TOYHble 3HaueHus ycuinuidl. CienoBaTenpHo,

JUISL pacueTa NPUHUMAEM 3aJJaHUE HArpy3KHU MIaroBbIM METOJI0OM ¢ 30-10 mIaramu.

KOB(l)CI)I/IHI/IeHTBI AJI 3a/laHrs HArpy3kyu maroBbIM METOAOM INPCACTABIICHBI B

tabsmue 3.8.
Tabmuma 3.8. KoaddunnenTs! npupameHust Harpy3Ky Mo maram.
Koado. Koado. Koado.
Ne mrara [pUpaLIECHUS Ne mrara MpUpaLIECHUS Ne miara [pUpaLIECHUS
HAarpy3Ku HAarpy3Ku HArpy3Ku
1 0.000037 11 0.012259 21 0.046704
2 0.000259 12 0.014704 22 0.051370
3 0.000704 13 0.017370 23 0.056259
4 0.001370 14 0.020259 24 0.061370
5 0.002259 15 0.023370 25 0.066704
6 0.003370 16 0.026704 26 0.072259
7 0.004704 17 0.030259 27 0.078037
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8 0.006259 18 0.034037 8 0.084037
9 0.008037 19 0.038037 29 0.090259
10 0.010037 20 0.042259 30 0.096704
3arpyKeHus B HEJIMHEHHOM IIOCTAHOBKE 3aJaHbl 4Yepe3 MOJEIMPOBAHUE

HEJIMHENHBIX 3arpyxeHui. @opMUpOBaHHUE 3arpy’KEHUI MPEACTaBICHO B TaOIMIaX

39mu3.10.
Tabnuma 3.9. ®opMupoBaHue HEMTMHEWHBIX 3aTPy’KEHUI OT pacUeTHBIX HarPy30K.
Ne 3arpyxenus
Ne
1 2 3 4 5
1 Bec nokpsitus Bec nokpsitus Bec nokpsitus Bec nokpsitus Bec nokpsiTus
CobcTBeHHBII CoOcTBeHHBII CobcTBeHHBII CobcTBeHHBII CoOcTBeHHBIH
2 BEC BEC BEC BEC BEC
KOHCTPYKLUN KOHCTPYKLUN KOHCTPYKLUU KOHCTPYKLUN KOHCTPYKLHH
3 Cuer Cuer Cuer Cuer CHer
A Berep mo X + Berep mpotuB X | Berepmo YV + Berep mpotus Y
) myJibcanus + IMyJabcamus myJibcanus + IyJibcanus

Tabnuma 3.10. @opMupoBaHUe HEIMHEHHBIX 3arpyKEHUH OT HOPMATHBHBIX HAaIrpy30K.

Ne 3arpyxenus
. 6 7 8 9 10
1 Bec nokpsitus Bec nokpsitus Bec nokpsitus Bec nokpsitus Bec nokpsitus
(1/1,3) (1/1,3) (1/1,3) (1/1,3) (1/1,3)
2 | CoOcTBeHHBIH CoOcTBeHHBII CoOcTBeHHBII CoOcTBeHHBII CoOcTBeHHBII
BEC BEC BEC BEC BEC
KOHCTPYKLUU KOHCTPYKLUU KOHCTPYKLUN KOHCTPYKLUN KOHCTPYKLUU
(1/1,05) (1/1,05) (1/1,05) (1/1,05) (1/1,05)
3 Cuer (1/1,4) Cuer (1/1,4) Cuer (1/1,4) Cuer (1/1,4) Cuer (1/1,4)
4 - Berep mo X + Berep npotus X Berepmo V + Berep npotus Y
IyJIbCalus + mynbcanus IyJIbCanus + nynscanus

n_ 53551014
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(1/1,4) (1/1,4) (1/1,4) (1/1,4)

* B CKOOKaX yKa3aHbI EPEBOIHbIC KO (QHUIMEHTHI OT PACUETHBIX HArPy30K K HOpMatuBHBIM (1/Yf, rie vy -
KO3 GUIMEHT HaIeKHOCTH 110 Harpy3Ke)

B HenuHEWHON NOCTAaHOBKE 3aJayd NyJbCalMsl 3aJaBallaCh BPYUYHYIO U
paccunthiBasiack B coorBerctBun ¢ CII 20.13330.2016 [2]. dus yTouHeHHUS
IyJIbCAlMOHHONM  COCTAaBIAIOLIENM  NPOBEACH  MOJAIBHBIM  aHAIW3  Kapkaca
CHOPTUBHOIO OJIOKA U MOJIYYEHBI MEPBbIE COOCTBEHHBIE YaCTOTHI Kosiebanuid. [lepBas

dbopma KonebaHuii kKapKkaca CHOPTUBHOTO OJIOKa MpeCcTaBiIeHa Ha pucyHke 3.3.

PesynbraTel mogansHOoro ananmmsa u3 [IK «JIMPA — CAIIP» nmpencraBieHsl B

tabnuite 3.11.

MonansHbril aEamIs ™,
$opwma xonmeGammii 5L ¢. 1 @ @
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Pucynoxk 3.3. [lepBas ¢popma konebaHuil kKapkaca CHOPTHBHOTO OJIOKa.

L

Ta6muma 3.11. Pe3ynpraTel MOJATHHOTO aHAN3a KapKaca CIIOPTHBHOTO OJIOKa.

Co0OcTBeHHBIE YacToThl [Mepuonst, | Koaddunuent | MopansHas macca
Nen/n 3HAUYECHUS Pan/c I'n C pacrpeaesieHust B %
1 0.150189 6.66 1.06 0.9432 4.592753 39.7 39.7
2 0.147016 6.8 1.08 0.9233 2.102636 8.3 48
3 0.138044 7.24 1.15 0.8669 4.094073 31.5 79.5
4 0.109072 9.17 1.46 0.685 0.751288 1.1 80.6
5 0.089068 11.23 1.79 0.5593 0.545401 0.6 81.1
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6 0.060907 16.42 2.61 0.3825 0.331688 0.2 81.4
7 0.054798 18.25 291 0.3441 1.085486 2.2 83.6
8 0.047003 21.28 3.39 0.2952 0.120977 0 83.6
9 0.036315 27.54 4.38 0.2281 0.011316 0 83.6
10 0.034871 28.68 4.57 0.219 0.152397 0 83.6

B pesynprare MOmanmbHOTO aHanW3a BBISIBICHO, YTO TMepBas COOCTBEHHAas
yacToTa OOJNbIIE TPEAeNbHOTO 3HA4YeHHs COOCTBEHHOH uacToThl. [IpemenpHoe
3HaueHue coOCcTBeHHOM uactoThl mo Tabmune 11.5 CIT 20.13330.2016 [2] nmnsa 1
BETPOBOIO pailoHa U jJorapumMudeckoM aeKkpeMente konedbanuit 6=0.3 — nis 3qaHui

CO CTaJIbHBIM KapKacoOM IIPH HaJWYUU OrPaXAAOIMX KOHCTpYKuui coctasiusaer 0,95

I

Taxum 00pazom, MOMPaBKy B MyJIbCALUOHHYIO COCTABISIOLLYIO, ONPEACIEHHYIO

B myHKTe 3.2.3, BBOJUTH HE TpeOyeTcs.

CxeMbl NMpUI0KEHUS HArpy30K HA CIIOPTUBHBIN OJIOK IIKOJIBI MPEACTABICHBI HA

pucyHnkax 3.4 — 3.10.

f=1.06 ' > f;;,,=0.95 '

[
1.62
Bec noxpeITHA
Mosaa{a q(mom.) sx0mB ocn\Z{G)
Enuamme wayeperna - KEM*2
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Pucynox 3.4. Harpyska oT Beca OKpBITHSL.
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Pucynox 3.5. Harpy3ka oT cOOCTBEHHOTO Beca KOHCTPYKIIHA.
; 1L 1L 1L 1 [ | C— —— E—
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Pucynox 3.6. Harpy3ka cHeronas.
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I N [ [ [ [ € ] [ ][ ] [ ][ ][ ][ ] [ i —y
-1.68 -147 -126 -1.05 -0.84 -0.63 042 -0.21 -0.0165  0.0165 021 042 0.63 0.84 1.05 126 147 1.65
Berep no X+mynecamuz
Mosanxa q(mim.) sgoms ocn Z(L) -
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PucyHnok 3.7. Harpy3ka Ha BepTUKaIIbHbIE KOHCTPYKLUU OT BeTpa o X + Mmynbcarusl.

P — ~ - ~ - N
®'/ a e - = \
.- — . N
- B P - -~
P iy -~ . . @

[ 1L 1L 1 [ 1 [ | —
0.45 0.621 0.791 0.962 113 13 147 1.65 182
Berep npotus X+mynecamua
Mosanxa q(mis.) saoms ocn Z(L) -~
E ZHHHIEL H3MEPEHIA - b )

Pucynox 3.8. Harpy3ska Ha BepTHKalIbHble KOHCTPYKIUU OT BETpa NPOTUB X + MyJIbCaLlUs.
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[ Fe s e e | m— ][ ][ 1 1L 1L 1L ][ ] T I
-1.91 -1.67 -143 119 -0.953 -0.715 <0477 0238 -00176  0.0176 0238 0477 0.715 0.953 119 143 1.67 17
Berep no Y-+mynecamua
Mosanxa q(mim.) sgoms ocn Z(L)
E ZMHHIEL H3MEPEHIA - ‘ﬂ{u\

-

Pucynok 3.9. Harpy3ka Ha BepTUKalbHbIE KOHCTPYKIUU OT BeTpa NOY + Iynbcalusl.

I | e f — i ][ ] [ ][ ][ ][ ] [ if— ]
-1.09 -1.03 -0.885 -0.738 -0.5¢ -0.443 -0.2935 -0.148  -0.0109  0.0109 0.148 0.295 0.443 0.59 0.738 0.8835 1.03 118
Berep npotus Y-+mymscanua
Mosanxa q(mis.) saoms ocn Z(L)
E ZHHHIEL H3MEPEHIA - ‘xH.u\
~. )

-~

ORI

Pucynok 3.10. Harpy3ka Ha BepTHKaJIbHbIE KOHCTPYKIIMH OT BETpa MPOTUBY + IyJbcanus.

3.3.3. Iloo60op KOHCMPYKMUBHBIX 2IeMEeHmMO8 U AHANU3 pacuema.

1) MemOpana.

[TonGop MeMOpaHHOTO TOKPBITUS OCYILECTBIISIETCS BPYYHYI0 Ha OCHOBAaHHUU
pPE3yJabTAaTOB, IIOJYYCHHBIX B PE3YJbTAaTC pacdy€Ta B IIPOrpaMMHOM KOMIIJICKCE
«JIMPA-CAIIP».

B nepBom npubnmxkeHnn ToaurHa MeMOpaHbl Oblia 3a7aHa €JUHOM M0 BCeMy

NepUMETpY TMOKpBITUS. B pe3ynbrare mepBOro OPHEHTHPOBOYHOIO pacyeTa
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HaMpspKeHUsT B MeMOpaHe B 00JacTU MPUMBIKAHUSI PACIIOPOK COCTABUIIM MOpPSJIKa
550-570 MlIla (puc. 3.11-3.12), 00603Ha4YuB TE€M CaMbIM NPUMEHEHHE B JIAaHHOU
KOHCTPYKIIUU BBICOKONPOUYHOU cTanu. CTayb Jjisi MEMOPAHHOTO MOKPBITHUS PELICHO
npubsate C440 ¢ mpenenom tekydectu Ry, = 430MIla. [lst 5KOHOMUY Marepuaia B
MecTaxX KOHIIEHTpallud HampspKeHUuM (B 00JacTU MPUMBIKAHUS PACIIOPOK) MPHUHSATO

pemcHUC O MECCTHOM YTOJICHUH M€M6paHHOFO IMOKPBITHUS JIUCTAMU TOHIHHHOﬁ 3 MM

(puc. 3.13).

L 1L 1 1L 1L 1L 1
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Pucynoxk 3.11. HopmanbHbIe HalpsOHKEHUS 0, B MEMOpaHe €MHON TONIHBI.
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Pucynox 3.12. HopmanbHble HANPSKEHUs 0y, B MEMOPAHE €IMHON TOILINHBIL.
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Pucynoxk 3.13. Iliman MeMOpaHHOTO TOKPBITHS C BCTaBKaMH-KBagpaTaMu 6x6 M 1 TonmuHoi 0,3 cm.

HanpsoxkenHoe coctosiHue 000104YeK SBISIETCSl JOCTATOYHO CIOXHBIM. Ho Tak
Kak MeMOpaHa sIBJIsIeTCSl TOHKOMH, a, CJIeI0BaTeIbHO, TMOKOM 000JI0YKOM, TO MOMEHTHI
U MONEPEYHbIE CUJIbl, BOSHUKAIOIINE B HEH, TPEHEOPEKUMO MaJbl [0 CPABHEHUIO C
HOPMAJIbHBIMU U CIBUTAIOLIMMU YCHWIMSMHU. B CBOIO ouepenb, CABUTAIOIINE yCUIIHS
[0 CPABHEHUIO C HOPMaJbHBIMM HECYIIECTBEHHO BIMSAIOT Ha MPOYHOCTh TOHKHUX
oOonoyek. Bce 3TO mMO3BOJISET paccUUThIBAaTh MEMOpaHy MO OE3MOMEHTHOMY
HaIpsHKEHHOMY COCTOSIHHIO.

[IpoBepka MPOYHOCTH MOJIOOPAHHOIO MEMOPAHHOTO MOKPBITHUS BBIMOJIHSAETCS B

cootBerctBuM c 1. 11.1.1 CIT 16.13330.2017 [1]:
1
Ry "Ye

\/ze — 0y 0y + 0,72 + 31,2 < 1

rac o, u O'y - HOPMAJIbHBIC HAIIPSKCHHUA IO ABYM B3aWMMHO INCPHCHAHUKYJISPHBIM
HarpaBJICHUAM
Txy - KaCaTCJIbHbIC HAIIPAKCHUA

Y. = 1,0 — kosppunuenT ycnoBuii paboThl, npu mnposetax 10 120 m;
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R, - pacyeTHOE CONPOTHUBJIECHHE DPACTSIKCHHIO, CKATHIO M H3rUOy MO Tpeneny
TEKYUYEeCTH.

Tak kak mns mMemOpaHbl HcHoyib3yeM cTainb Mapku C440 (BBICOKOMPOUYHYIO),
CIeloBaTeNbHo, 3amMenuMm R, ma R, = 525 MIla (pacueTHOE CONPOTHBIECHUE
PaCTSOKEHUIO, CKaTUK0 W M3rM0y 10 BPEMEHHOMY  CONPOTHUBJICHHUIO) C
ucnojp3oBanueM ¥, = 1,3 (koddduiimenta HAASKHOCTH TMPU pacyeTax [0

BPEMEHHOMY COINPOTHUBIICHHIO).

HopmanbHble M KacaTenbHble HampskeHUss B MeMOpaHe ObUIM TOJyYEHbl B

pe3yibTaTe pacuera B NPOrpaMMHOM  KOMIUIEKce. PesynbTaThl  pacuera

MpEeJICTaBICHBI HA pUCcyHKax 3.14-3.16.

L 1L 1L 1L ][ 1
0 3.67e+003 4.50e+004 9.18e+004 1.38e+005 1.84e+005
Hemuneitroe sarpyxenne 2
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Pucynoxk 3.14. HopmanbHbIe HapsKEHHS 0, B MeMOpaHe.
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0 3.6e+003 4.5e+004 9e+004 1.35e+005 1.8e+005 2.25e+005
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Pucynox 3.15. HopmanbHble HaNpshKeHUst 0, B MEMOpaHe.
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Pucynok 3.16. KacarenbHble HANPSHKEHUST .y, B MEMOpaHeE.

Kak BugHO M3 pacmpezeneHusl HanpsbkeHUd B MeMOpaHe, HauOousbllias HX

KOHIIEHTpalusi BO3HUKAET y paclopoK. BBINOTHUM TOPOBEPKY MNPOYHOCTH

MeMOpPaHHOTO TOKPBITHS y PACTIOPOK.
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Pucynox 3.17. K onpenenenunto 3HaUCHUN HAMIPSKEHUH Y PacIopok.

0% — 0y * 0y, + 0% + 374,,°

1
1

= J(36,7)2 — 36,7 1,54 + (1,54)% + 3(4,21)2 = 0,95
(52,5KH/CM2 -—) -1,0
1,3
<1
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Pucynox 3.18. K onpenenenunto 3HaUCHH HAMIPSKEHUH Y PacIopok.
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\/ze — 0y 0y + 0,% + 37,2

1

= - JO17)2=0,17 - 36,0 + (36,0)% + 3(2,49)% = 0,90
(52,5KH/CM2 -—) -1,0

1,3

<1

[IpouHocTs MeMOpaHbl 0OecIeueHa.

[IpoBepka MeMOpaHHOrO TOKPBITUS MO 2-My NpPEAEIbHOMY COCTOSHUIO
3aKJII0YaJIach B HAXOXKJIEHUU Mporuda MeMOpaHbl OT BEPTUKAIbHBIX HOPMATHUBHBIX
JUIMTENBHBIX HATPY30K M CPaBHEHMS €ro C IPEAeNbHO nonmycTuMbIM. Kpome Toro,
YUYHUTBIBAJIOCh, YTO JUJIS BHUCSYMX IOKPBITHI OIEHUBAIOTCS HPOrMObI TOJIBKO OT
BPEMEHHOM HAarpy3KH, KaKOM B JAHHOM Ciydae sBiseTcs cHerosas. J[1g OLEHKH
nporuba ObBUIO 3aJaHO JOMOJIHUTENIbHOE HeluHelHHoe 3arpyxenue Nel2 ¢
N00aBJIEHUEM  JJUTENbHOM 4YacTH CHErOBOM HAarpy3kKd C  TOHMKAIOIIHUM
ko3¢ purmentom 0.5.

Ha pucynke 3.19 npeacraBnensl mporuObl MeMOpaHbl OT OJIHOH HOPMAaTUBHOMN

Harpy3ku. Ha pucynke 3.20 nporuObl OT MOCTOSHHOM.

e e  — ] [ ][ ][

-156 -661 -367 -472 -378 -283 -189 944 -0.0357 0.0357 338
Hemuneitroe sarpyxenne 12
Mosanxa nepememermii no Z(G)
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-

Yax(y T

Pucynoxk 3.19. Mo3anka nepeMenieHnii y3;10B MEMOPaHHOTO TOKPBITHS IO OCH Z OT HOPMAaTHBHOM
Harpy3ku: «llocTossHHAsS+CHETOBas (IITUTEIIBHAS)Y.

.
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Pucynox 3.20. Mo3aunka mnepeMenieHnil y310B MeMOPaHHOTO MTOKPBITHS 110 OCH Z OT ACHCTBUS IOCTOSHHOM
Harpy3KH.

MakcumanbHblid TPOrud OT HOPMATUBHOM ITUTENBHOW CHETOBOM HATPY3KHU:
756 — 683 = 73 MM,
yT0 coctasiser 73/20000=1/274 nposiera 1 HE MPEBBIIAET MPEAEIBHO JAOMYCTUMBII
nporu6 ams nposaera 20 METpoB:
fu=1/239
2) OnopHbIN KOHTYP.

OnopHBI KOHTYP NAaHHOM KOHCTPYKLIMM 3aMKHYTBIM M3 NMPOKATHBIX JBYTaBPOB
BOCIIPUHUMAET C MeMOpaHbl IIEMHbIE YyCUIUsS (HOpMalbHbIE W KacaTelibHbIE) U
NepeaeT Ha HIKeNeKaluue KOHCTPYKIMHM B OCHOBHOM BEpPTHUKAJIbHBIE YCHIIMS.
KoHTyp BOcmpuHuUMaeT cxkaThue ¢ U3rMOOM B JABYX IUIOCKOCTSIX. YCHIIMS COKATHS
BO3pACTAIOT OT YIJIOB K CEpEMHE MPOJIETa 3a CUET NEPEAAUM KACATENBHBIX YCUINM C
MeMOpaHbl Ha KOHTYP.

[TonepeuHoe cedyeHre OMOPHOIO KOHTYpa ONPEAENAECTCS pacUeTOM MOKPBITHS C
Y4eTOM TMOAATIMBOCTH KOHTYpa, KOTOpas XapaKTEpPU3yeTCs OTHOCUTEIbHBIMHU

KECTKOCTSIMU OTOPHOTO KOHTYpa: MpoaoibHOU (k) W M3rMOHOW B TOPU3OHTATBHOM

TJIOCKOCTH (711).
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B coorBerctBUM ¢ «PexomeHaalusaMuU MO NPOEKTUPOBAHHUIO MEMOpPAHHBIX
MOKPBITUH HA MNPSIMOYTOJIBHOM IUIAHE [UII PEKOHCTPYMPYEMBIX 3IJaHUA U
COOpPYKEHUI» OTHOCHUTENIbHBIE KECTKOCTH JUIsI ONOPHOTO KOHTypa W3 CTalu

PEKOMEHAYETCSI IPUHUMATh HE MEHEE:

E.
ﬁ=¢20,000025
E.t.al?)
_ (E-A
k=g20,5
E't'a1

rae (E-J), u (E-A), - usruOnas (B rOpM30HTAJIBHOM IUIOCKOCTH) U MPOMOJILHAS
AKECTKOCTH KOHTYPA;
E - Moxysib yIIpyrocTu crainu;
t - TONIIMHA MEMOpaHBI;
A, = a — a,—TI0JOBHHA MPOJIETa MOKPBITUSIA C BRIUETOM JIJTUHBI PACTIOPKUA;
J - MOMEHT HHEPUMH CEYEHHUS;
A — miomaab CeYeHus.
[TonGop 0OCHOBHOT'O CEYEHUsI OMTOPHOTO KOHTYpa MPOU3BOAUIICS B TPOTPAMMHOM
komiiekce. [lo pe3ynpraram pacuera, IpeaCTaBICHHBIX HA PUCYHKE 3.21, OCHOBHBIM

npoduiieM sl KOHTYpa BbiOpaH nByTaBp 40K2.
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Mosanxa pesy

Pucynox 3.21. PesynbraTel npoBepku onopHoro koutypa 40K2 no 1-My npenensHOMY COCTOSHUIO.

Kak BugHo w3 pucynka 3.21 mnOpoyHOoCTH MOAOOpPAHHOrO [JByTaBpa He
JOCTAaTOYHO y PacHOpOK, CIEA0BATEIbHO, HEOOXOAUMO €TI0 YCUICHHUE.
['eomeTpuyeckue mapameTpbl HaKJIAJKU 33Ja€M M3 YCIOBUSA yAOOCTBa CBAPKU
HAaKJIabIBAEMOM IJIACTUHKH K ITOJIKE POKATHOTO ABYTaBpa U MPUHUMAEM:
b, = 450 mm
t, = 28 MM
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PucyHnok 3.22. CedueHHne OOPHOTO KOHTYpa C HAKJIAJKaMHU.
I'eomeTpruueckue XapaKTEPUCTUKU MTOJTYYCHHOIO CEYEHHUS:
A = 462,96 cm3;
W, = 7882,042 cm3;
W, = 3193,75 cm?;
VYcaoBue NpoYHOCTH MPU U3rMOE B ABYX IJIOCKOCTSX M JIEUCTBUM MPOAOJIBHOMN
CHJIBI ISl JIBy TABPOBBIX 0aNoK ¢ Ry, < 440 Mlla:

N M, My
+ <1
A'Ry'yc VVx'Ry'yc Wy'Ry'yc

Cranb onopnoro kontypa C255 ¢ R, = 23 kH/ cMm?;

Koadduiment ycnosuit paboThl Ipu IpOBEPKE HA MPOYHOCTH ¥, = 1;

n_ 53551014
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3mwopa N, xH Smopa My,kH * M Smopa Mz, xkH * M

]

Max=-1456.9 Max=233.93 Max=519.77
Min=-1466.7 Min=226.06 Min=518.45

PucyHoxk 3.23. Onrops! yCHINK y pacOpKH OIMOPHOTO KOHTYpa.

Omopel N, Mx m My mnpeacrtaBineHbl Ha pUCyHKe 3.23 i 3JeMEHTa C
HauXyJIIIUM COYETAaHUEM YCHIIMSIMHU BO3JI€ PACIIOPKHU.

IIpoBepka npoyHOCTH:

1456,9 kH N 23393 kH : cm
462,96 cM? - 23 kH/cm? -1 = 7882,042 cm3 - 23 kH/cm? - 1,0
51977 kH - cm
=097<1

_|_
3193,75 cm3 - 23 kH/cm? - 1,0
[Togo6paHHOE CeueHHE YIOBIETBOPSET YCIOBUIO IIPOYHOCTH.
JIIMHY ydYacTKa YCHJIEHHS MOAOMpacM Tak, 4YTOOBI IEPEKPHITH IOJIHOCTHIO

HEOJIaronpusITHbIE YYaCTKH Y PACIOPOK.
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Mosanxa pesy: POBEPKH ceuermit o 1 mp:

Pucynox 3.24. OnpezneneHue QJIMH y4acTKOB YCUJIEHHs KOHTYpa.

Kak BunHO u3 pucyHka 3.3.24. myivHa y4yacTKa yCHUJIEHHUS JOJIKHA OBITh OKOJIO
1,5 nyiMHBI KOHEYHOTO AIEMEHTA B KAKIYIO CTOPOHY OT pacrnopku. CeTka KOHEUHBIX
3JIEeMEHTOB ObUIa pa3OuTa MPSAMOYTONbHBIMU M TpeyroiabHeIMH KO co croponoit 0,6
M, CJIEIOBATENIBHO, JUIMHY Y4YacTKa YCUJICHHs IPUHUMAEM | M B KaXKIyl0 CTOPOHY OT
pacnopKH.

JUisi mpoBEepKH YCTOMYMBOCTH OMOPHOIO KOHTypa B IIJIOCKOCTH MEMOpaHbI
HalJIeM OTHOCUTEIbHBIE )KECTKOCTU MOJ00PAHHOIO ONIOPHOTO KOHTYpA:
E = 2,06 - 10° MIla - MOzyJ1b yOPYrOCTH CTallH;
t = 0,15 cM - TonmmHA MEMOpaHHI;
a; =a—a; =1590cm — 300 cM = 1290 cM—monoBUHA TIpOJIeTa TOKPHITHS a4 C
BBIYETOM JJIMHBI PACTIOPKH A;

Iy = 21350cM* - MOMEHT MHEPIMY CEUECHUS;

A = 210,96 cM? — oAb CEUCHHS.

(2,06 - 10* kH/cM? - 21350cM*4),,

= 2
2,06 - 10* kH/cMZ - 0,15 cm - (1290 cm)? 0,000066 > 0,000025

n =

Hszm.
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(2,06 : 104;—‘*2- 210,96 CMZ)
kK =1,09>0,5

E = kH
2,06 - 1O4CM—2- 0,15cm - 1290 c™m

Tak Kak OTHOCHUTENbHBIE KECTKOCTU TMOJOOPAHHOTO OMOPHOTO KOHTYpa
yaosnerBopsitor yeiosusm 11 = 0,000025 u k> 0,5, To KOoHTYp B mporecce

3arpy’kK€Huss MEMOPAHHOT'O MOKPBITUS HE MOMKET MOTEPSATh OOIIYI0 YCTOHYHBOCT,

IMO9TOMY KOHTYP paCCHHUTBIBACTCA TOJIBKO Ha ITPOYHOCTD.

Takum o0O0Opa3oM, KOHCTPYKLHS OINOPHOTO KOHTypa YAOBIETBOpseT 1-my

IPEEIbHOMY COCTOSIHHIO.

ITpoBepky nog0OpaHHOIO ONMIOPHOIO KOHTYpa M0 2-My NPEAEILHOMY COCTOSTHUIO

BBIITOJIHACM B IIJITIOCKOCTH M€M6paHBI IMyTEM CPpaBHCHHS ITOJTYYCHHBIX B IIPOrpaMMHOM

KOMIIJIICKCEC HepeMGI]_[CHI/Iﬁ Y3J0B OIIOPpHOTO KOHTYpa C HOpCACIIbHBIM 3HA4YCHHCM

HepeMeICHus.

[IpenenbHOE 3HaUEHUE IEPEMELICHMS 1JI1 OTIOPHOTO KOHTYpa:

fu =

1

rje L — IIMHa CTOPOHBI OMIOPHOTO KOHTYpA.

—L
300

3HAYCHHS MAKCHMAJbHBIX T[EPEMEIICHUN y3JIOB OMNOPHOTO KOHTypa OT

HOPMAaTUBHBIX 3arpy>K€HUH B TOPHU3O0HTAIBHOM IUIOCKOCTH MO KaXXJOW W3 CTOPOH

KOHTYpa MpeAcTaBieHbl B Tabnuue 3.12.

Tabmuma 3.12. MakcumanbHbIe TOPU30HTAIBHEIC TIEPEMEIIEHHUS y3JI0B MPOJIETa OMIOPHOTO KOHTYPA.

Jnuna
Och fu (VM) No y3na X (MMm) Y (Mm) Ne zarpyx
CTOpPOHBI (M)

14-14 24 80 13 29.17 -

A-A 30 100 61 - 56.52 .

9-9 18 60 924 23.78 -

-1 30 100 1723 - 84.70
14-14 24 80 13 36.38 - 8

Jlucm
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A-A 30 100 61 - 56.43
9-9 18 60 924 16.82 -
- 30 100 1723 - 84.81
14-14 24 80 13 -32.03 -
A-A 30 100 61 - 62.63
9-9 18 60 924 20.64 - ?
- 30 100 1723 - 79.55
14-14 24 80 13 32.03 -
A-A 30 100 61 - 57.01 0
9-9 18 60 924 20.69 -
-1 30 100 1723 - 84.27

Takum oOpazom,

OIIOPHBI  KOHTYp

YAOBJIETBOPSIET 2-My NPEACIBHOMY

COCTOSIHHUIO.
3) KoJjioHHBI.
CeueHue KOJIOH CIUIOIIHOE AByTapoBoe Tuna K mombupanock B mporpaMMHOM
koMmiuiekce. [1o pesynpraram pacuera 6pu1 nogoOpan asytasp 40K2.

Pe3ynbrarel mpoBepku mo 1-My MpenenbHOMY COCTOSHUIO MPEACTABICHBI Ha

pucyHke 3.25.
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Pucynox 3.25. Pe3ynbpraTel npoBepku koyoHH 40K2 o 1My npenenbHOMY COCTOSIHUIO.

Mosanka pesy/IsTaTos IPOBEPKH HASHAYSHHEIX C2UEHMHH O | IPESTEHOMY COCTOAHHIO
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3.3.4. [lapamempuor koncmpyuposarnus KO.

Tabnuma 3.13. ITapamerpsl koHCTpyHpoBaHus KO.

Xapakre
puctuku | PacuerHbie Tun
DnemMeHT KecTkocTHBIE XapaKTEPUCTUKU
MaTepua JUTMHBI COEIMHEHUS
JIOB
Kectko ¢
l,=202m
Kononna JBytaBp 40K2 C255 byHnamen
l, =202m
TOM
[[TapHupHO
OnopHbelii
JBytaBp 40K2 C255 - C
KOHTYp 5
KOJIOHHOM
Monaynb V nenbHbIN
TomnmuHa, Kectoko ¢
yupyroctu E, vV Bec Ry,
MemOpana 5 cM 3 C440 - OTIOPHBIM
kH/m kH/m
. KOHTYpPOM
2,06*10 0,3 0,15 76,9822
Kecroko ¢
Membpana X
2,06*10 0,3 0,3 76,9822 C440 - OIIOPHBIM
BCTaBKH
KOHTYpPOM

3.3.5. Pe3ynomamul pacuema.

Pesynbrarsl pacuera npeacrasieHsl B [Ipunoxenun 2.

3.3.6. Pacuem y3n08.

¥Y3ea coeiHeHUsI PACIIOPKH ¢ KOHTYPOM.

VY3en coelMHEeHHsI pacCllOPKH ¢ KOHTYPOM BBINIOJIHAEM C MOMOILBIO (PJIaHIIEBOTO

COCIUHCHUA. Pacuer JAaHHOI'O Yy3JiIa BBIIIOJHAJICA B IMIMPOIrpaMMHOM KOMIIJICKCE.

Pe3ynbraTel pacueTa npeacraBieHsl B Tadaunax 3.14-3.15.
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Tabmuma 3.14. Mcxoanpie JaHHBIE A1 pacdeTa y3ja COSIUHEHUS PaCIIOPKH.

®naney, wf _bw Bontbl paga:
W 2
/Q ;'\ bontel
>pacmuymﬁ
S =1 CTEHKM
AA: -AA &
il
V3e11903: UcxonHble JaHHBIE
DmemeHT CBOMHCTBO 3HaueHue Eppmnuer
y3Jia U3MEPEHUSI
Tpodms 140K2; CTO ACYUM 20- .
Bbankal 93
Cransb C255; T'OCT 27772-88 --
Tpodms 140K2; TOCT 26020 - N
banka2 83
Cransb C255; TTOCT 27772-88 --
Mos 1111 Marepuan Mapxka Hp%BSOHOKHI Cs- N
Mapra 40X (TOCT P 52643) -
Boutel Ccranu
Huametp 2.00 CM
Cranp BCt3km2 -
[[IupuHa 43.00 CM
danen JlnimHa 43.00 CM
Tommuua 2.00 cM

sz
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Tabmuma 3.3.15. Pe3ynprarsl mogbopa 37eMEHTOB y371a COEAMHEHNUS PACIIOPKH.

V3en1903: PesynbraTel nogdopa (CIT 16.13330.2011)
IporenT] BuyTpenHnue ycunus
. M Qz Mz Q
HCIOJIB3. Y, > > Y,
ITapameTp| CBoiicTBO |3HaueHue % N, kH <Hne o Iy ik
Kon-Bo
00JITOB o)
psna 2
Koi-Bo
60 TOB o)
psna 3
Komn-Bo
0onToB « N
Bontsi | pacramyr. . 0.3 |_1367.46*| 1705 1.126* | 44.211| 1.490
CTCHKHU
nw.u
Komn-Bo
0osToB
pacTsHYT. 0
CTCHKHU
nw.d
TOHTHHa 2.0 em
®nanen | Ulupuna | 43.0cm | 0.3 |- 1367.46% 1705+ | 1.126* | 44.211| 1.490
Jlnuna 43.0 cm
Ko oo
os 1 ™ Rarer 91.4 |- 2477.13%| 2.237*% | 1.133* | 89.563| 6.912
0.8 c™m
CTCHKHU
Pazmep w -- 5.5cm -- -- - - - -
Pa3mep a -- 4.5 cMm -- -- - - - -
Pa3mep an -- 4.5 cm -- -- - -- - --
Pasmep wi -- 5.5¢cm -- - - - - -
Pasmep bw - 2.5 M - - - - - -
* - yCHIINS, YJacTBYIOIIHE B MTOJI00PE WM MTPOBEPKH COOTBETCTBYIOIIETO MapaMeTpa.
Jlucm
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4. KoncrpyupoBanue u pacuer OCHOBHOI HIKOJIbI

4.1. KOHCTPYKTHUBHBLIE PEIUEHU A

OO6m1ast KOHCTPYKTUBHASI CXEMa MPEJCTaBIISIET COO0N paMHO-CBSI3€BOM KapKac C

CETKOM KOJIOHH 6 X 6 M, 6 X 6,6 M, a TakK€ NMEPEXOIOM Ha BTOPOM ATAXKE 3JIaHUS C

poJieToM 18 MEeTpoB, yCTPOEHHBIM IBYMs MapajuleIbHbIMU (hepMaMHU.

OCHOBHBIE 2JIEMEHTBI CXEMBI:

Komnonns! (K1)— npokatnsiit apytap tuna K no CTO ACUM 20-93 [4];

Purenun npogoneusiit (P1, P2, P3) — coctaBHOl ByTaBp ¢ pa3BUTHIM HUKHUM
nosicoM u3 uctoB o ['OCT 82-70 [7];

Purens nonepeunsiii (P4, PS) — npokatueiit 1ByTBp THna b mo CTO ACUM 20-
93 [4];

®epma — CTanbHbIE THYTHIE 3aMKHYTbI€ KBAJpPAaTHbIE M MPSIMOYIOJbHBIE
npoduu no 'OCT 30245-2012 [6];

Caszu (CI', CB) — cTanbHble THYThIE 3aMKHYTbIE€ KBAJAPATHBIE U MPSIMOYTOJIbHBIE
npoduiu no 'OCT 30245-2012 [6];

I'naBuble 6anku HacTuna (b1) - npokarusiit aAByTaBp Tuna b no CTO ACUM 20-
93 [4];

banku nactuna (b2, b3) — npokatHsiil aBytaBp tuna b mo CTO ACUM 20-93
[4];

Hactun — npodunb cTanbHOM TUCTOBOM THYTHIN C TpanelnueBUIHBIMU Toppamu
o 'OCT 24045-94 [5];

Junadparmbl KECTKOCTH — MOHOJIUTHBIH xkene300eTod B30 Tonmunoit 16 cwm;
[lepexppiThs — xKene300€TOHHBIE IUTUTHI HENPEPHIBHOTO (POPMOBAHHS;

@dyH/1aMEeHTHasl IIMTa —MOHOJIUTHBIN kene300eToH B30 tonmunoi 60 cM.

sz

Jlucm

Ne 0oxym.

Tloonuce

Jlama

M 53551014

Jlucm

42




4.2. HATPY3KM 1 BO3IEMCTBUS

4.2.1. [locmosnnas Haepy3ka

Ta6muma 4.1. CO0p MOCTOSIHHBIX HATPY30K.

No HamMeHOBARIE Clos HopmaTtusHas ) v PacuerHas )
Harpyska, kH/m Harpyska, KH/m
[Tokpeitue B ocsx 1-4, I-C; 4-11, H-C; 11-14, I-C.
| “U3zomutact K”Ul cioi (c ) 0.05 13 0,065
KpPYIHO3EPHUCTOMN MOCHIIKOI)
2 “Uzommact I 1 cioi 0,04 1,3 0,05
ApMHUpoBaHHas LIEMEHTHO-
3 | mecuanas cTspkkah = 0,04 M,y = 0,72 1,3 0,936
18 kH/m3
MunBatHbIe IUThI Rockwool
4 (kectkue), h = 0,1 M,y = 0,19 1,3 0,247
1,9 kH/m3
MunBatHbIe IUThI Rockwool
5 (msirkme), h = 0,1 M,y = 0,11 1,3 0,143
1,1 xH/m3
Kepam3urosslii rpaBuii (co3nanue
6 ykioHa), h = 0,05 M,y = 0,3 1,3 0,39
6 kH/m3
7 JK/6 mmura tuna I1b 3,09 1,1 3.4
Uroro: 4,500 1,271 5,232
IToxpsiTHe B ocsix 4-11, J1-K.
1 Kposensnas [I1BX-memOpana 0,013 1,3 0,02
MuHBaTHBIC TUTATHI
2 Rockwool(kectkue), h = 0,095 1,3 0,1235
0,05m,y = 1,9 kH/m3
MuHBaTHBIC TUTATHI
3 Rockwool(msirkue), h = 0,165 1,3 0,2145
0,15m,y = 1,1 kH/m3
CrasipHO# TpoMINPOBAHHBIN
4 nactun H114-600-0,8 014 1,05 0,147
Uroro: 0,413 1,24 0,505
Bec nepexpsiTus
| Kepamuueckas niutka, h = 0.24 13 0312
0,02m,y =12 kH/m3
Jlucm
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ApMHUpoBaHHas LIEMEHTHO-
2 | mecuaHas ctsbkka, h = 0,04 M,y = 0,72 1,3 0,936
18 kH/m3
Kepam3zuroBas nmoaceinka, h =
3 0,072 1,3 0,0936
0,18 M,y = 0,4 xH/m3
4 JK/6 mmura tuna I1b 3,09 1,1 3.4
Hroro: 4,12 1,25 5,15
Bec neperopoiok
1 IIeperoponku 1 1,3 1,3
Hroro: 1 1,3 1,3
CoOcTBEeHHBIH BecC
ABTOMAaTHYECKH ABTOMAaTHYECKH
1 MK koHCTpyKIIMN & JTVPE 1,05 & JTVPE
" ) ABTOMAaTHYECKH 1.05 ABTOMAaTHYECKH
Toro: 8 JIUPE : s JIUPE
4.2.2. Bpemennas nacpyska
Tabnuma 4.2. C60p BpeMEHHBIX HAarpy30K.
PacueTnas
HopmaTtusHas PacuerHas
Hasnauenue Hons JUTATEThHAS
Ne HOMEIIIEHUS Harpysia, Yr HarPYsta: | o mrensrOCTH 4acThb
t kH/M? kH/M* s
HATrpy3KH
[Tone3nas Harpy3ka
OO0eneHHbII 327 1
KOPHJIOPBI
1 (pexpeatun) npu 3,0 1,2 3,6 0,35 1,26
KIJIACCHBIX
MTOMETIEHUSIX
Kopunops! u
p | PepealtiiipH 4,0 1,2 4.8 0,35 1,68
00eZICHHOM U
YUTAITLHOM 3aJIe
3 | CnopTuBHBIE 3aJbl 5,0 1,2 6 0,35 2,1
4.2.3. Cnezo6as nazpyska
Tabmuma 4.3. CO0p CHEroBOW HATPY3KH.
IMapameTtp 3HaueHnune
PaiioH cTpourenscTBa r. Mocksa
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CHeroBoii paiion 1T
Tun mecTHOCTH B
Bec cHerosoro nokposa 5
1,5 kH/m
TOPU30HTAJILHOM TOBEPXHOCTH 3eMJIU Sg
KoadduumeHT Hage:KHOCTH 110 14
CHETOBOM HarpysKe )y
Cpennsist TeMiiepatypa sHBaps -72°C
KoadduurenT, noHnKaromuil CHeroByo
0,5
Harpys3Ky
H
a
' l
i
Bricora 3qanus & 12,8 m
Pasmep 3nanus d 81,6 x 73,8 M
DKBUBAJICHTHAs BBICOTA 3/IaHUS Z, (JIs1
12,8 m
h<d)
Koaddunment k, yautsiBaronimii
U3MEHEHUE BETPOBOIO JIABJICHUS IS 0,71
BBICOTHI Z,
| — HanOoNbIINI pa3Mep MOKPHITHS 81,6 m
b — HaMMEHbIIUI pa3Mep MOKPBITHS 73,8 M
1:=2b-b"/1 80,85 M

KoadduumenT, yanTsiBaronuii CHOC
CHera C IOKPBITUH N0 JEUCTBUEM BETPA

WIN UHBIX (PAaKTOPOB C,

c. = (1,2 - 0,4vk)(0,8 + 0,002L,) =
(1,2 -0,4,/0,71)(0,8 + 0,002 - 80,85) = 0,83

Harpy3ke Ha IOKpBITHE U

Tepmuueckuit K03 HUIHEHT ¢; 1,0
Koa¢punuent nepexost oT Beca Tadauns Bl
o YKJIOH NMOKPEITHS O, IPalL. n
CHErOBOT0 IIOKPOBA 3EMJIM K CHETOBOM S0 ;
a2 60° 0
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HopMaruBHOE 3HaueHNE CHETOBOM
Harpy3Ku

5020.7' Ce'Ct'M'Sg

0,8715 kH/m*

PacueTHOE 3HaueHHE CHErOBOW HATrPYy3KH 1,22 kH/™m
ITonnkeHHOE 3HAUYEHUE CHETOBOM
pacdeTHOU Harpy3Ku 0,622 xkH/™m*
SO =0.5' Ce'Ct'M'Sg
122kH/ M
SHAYEHUE ' 2
0622kH /M
HopMamubHoe
3Ha4eHue
HopMamubHoe
( noHuxeroe )
3Ha4eHue

4.2.4. BerpoBas Harpy3ka

Tabmumna 4.4. OnpenencHue cpeHEN COCTABIIONICH BETPOBOM HATPY3KH.

ITapamerp

3HauyeHue

Berposoit pernon

I

HOpMaTI/IBHOC 3HA4YCHUC BCTPOBOI'O

IaBJICHUS W

0,23 kITa (xH/m?)

KoaduimeHT Ha1e:KHOCTH IO BETPOBOI

HarpysKe yr

1,4
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816 816
{8 | 5 £
Hanpabnerue
bempa no X
r A
0 13 s} S8}
% N N
[lepexod Ha N [lepexod Ha
CW _ 5 5 = oM Jmaxj’/ 5 §
Txeec st
i 4 o A
B s N N
51 ) 0 Hanpabrexue bl
- /y\ bempa no Y
256
Hanpaenenue éempa no X (npomus X)
d 81,6 m
73,8 M
h 12,8 M
h<d
z.=h 12,8 M
Tumn mectHOCTH B
k(ze) 0,71
kiz )
=
%\
T N
05 S|
=
PN
W = Wy * k(Ze) " C
e 25,6 m
Tun yuactka AspoarHaMHUECKUN HopmaTtuBHOe 3HaueHue PacuerHoe 3HaueHue

K023 unmeHT ¢

2
Wm, KH/M

2
Wm, KH/M
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h=5m | h=10m | h=12,8M | h=5M | h=10m | h=12,8m
VYuactok D 0,8 0,09 | 0,12 0,13 0,13 | 0,16 0,18
VYuactok E -0,5 0,06 | 0,07 0,08 0,08 | 0,10 0,11
VYuactok A -1,0 0,11 | 0,15 0,16 0,15 0,2 0,22
VYuactok B -0,8 0,09 | 0,12 0,13 0,13 | 0,16 0,18
VYuactok C -0,5 0,06 | 0,07 0,08 0,08 | 0,10 0,11
Hanpaenenue éempa no Y (npomug Y)
d 73,8 M
81,6 M
h 12,8 m
h<d
z.=h 12,8 M
k(z) 0,71
kiz <)
a71
065
S
05 s -
3
05
Wy, =Wwo - k(z,) " c
e 25,6 m
P — HopmartuBnoe 3H23.‘ICHI/I€ Pacuetnoe 3Ha‘2-IeHI/Ie W,
Tum yuacTka coodument ¢ W, KH/M kH/m
h=5m | h=10m | h=5m | h=10m | h=5m | h=10m
VYuactok D 0,8 0,09 0,12 | 0,09 0,12 0,09 | 0,12
VYuactok E -0,5 0,06 0,07 | 0,06 0,07 0,06 | 0,07
VYyactok A -1,0 0,11 0,15 0,11 0,15 0,11 | 0,15
Jucm
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VYuacrok B -0,8 0,09 0,12 | 0,09 0,12 0,09 | 0,12

Yuyactok C -0,5 0,06

0,07 | 0,06 0,07 0,06 | 0,07

HYJ'IBCEH_II/IOHHaH COCTaBJIAIOIIaA Harpy3ku 3aJaBajaachb B nporpamMmme

ABTOMAaTHU4YCCKHU.

4.3. PACUETHA HACTDb

4.3.1. Obwee onucanue KOHCMPYKMUBHOU CXeMbl U €e OMOENbHbIX IIEMEHMO8.

KonctpykTuBHas cxema 3/1aHus peacTaBlieHa Ha pucyHke 4.1.
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PucyHnok 4.1. KonctpyktusHas cxeMa OCHOBHOM IIKOJIBL.

CoctaB KoHEeUYHBIX 1eMeHTOB (KD) B KOHCTpYKTHUBHOH cXeMme:

1) Tun 10 — yHuMBepcalbHbI HpocTpaHCTBEHHBIM KO ama mopenupoBaHus

CTEP>KHEBBIX KOHEUHBIX 2JIEMEHTOB (KOJIOHH, JEPMBI, pUreiei);

2) Tun 41 —yHuBepcanbHbli mpsAMoyroubHbld KO ob6onoukn (auadparmsl

KECTKOCTH);

3) Tun 44 —yHuBepcanbHbld 4yeThlpexyronbHbli KO o0onouku (pyHmameHTHas
MJIATA).
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4.3.2. Cxema npunodceHust Hazpy30K.

3arpyxeHus copMUpOBaHHbIE HA OCHOBaHuM Tabnui 4.2.1-4.2.4 1. 4.2

IpeJcTaBlIeHb! B Ta0nuue 4.5.

Tabmuma 4.5. 3arpyxeHusl.

Ne HauMmenoBanue 3arpyxeHus Bun 3arpyxenus
1 Bec nokpeITUil U IEPEKPBITUN ITocrostHHOE
2 CoOcTBeHHBIH Bec [TocTrostHHOE
3 Bec neperoponoxk [ToctostHHOE
Bpemennoe anur. /
4 [Tone3nas (moHMKEHHAS )
JlmrensHoe
5 ITonesnas KparkoBpemenHnoe
Bpemennoe anur. /
6 CueroBasi (MOHUKEHHAS )
JlmnrensHoe
7 CHeroBas KparkoBpemenHnoe
HeakTtuBHoe (cTat. BETp.
8 Berep nmo X
JUTSL TTyJIbCAIlUH )
HeakTtuBHoe (cTat. BETp.
9 Berep nporus X
JUTSL TTyJIbCAIlUH )
HeakTtuBHoe (cTat. BETp.
10 Berepno Y
JUTSL TTyJIbCAIlUH )
HeakTtuBHoe (cTat. BETp.
11 Berep npotus Y
JUTSL TTyJIbCAIlUH )
12 [Tynecanus no X MruoBeHHOE (ITyabcarusi)
13 [Tynbcanusa npotus X MruoBeHHOE (ITyabcarusi)
14 [Tynbcanusa no Y MruoBeHHOE (ITyabcarusi)
15 [Tynecanusa npotusB Y MruoBeHHOE (ITyabcarusi)
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B coorBerctBum ¢ mn. 6.2 CII 20.13330.2016 [2] ¢opMupyemM OCHOBHBIE

COUYETaHHUS HATPY30K.
Cn =Pg+ Wy Py +Wy Pp+W¥3-Ps+-)
+ Wy " Py +Weo - Pp + Wiz Pz + )
rae P, - IOCTOSHHEIE HATPY3KHY;
P, — JUIITENbHBIE HATPY3KH;

P; - KpaTKOBpEMEHHBIE HAIPY3KH;

Y,=10; ¥, =¥353=-=095 - kodpPumueHts CcOYECTAHUIA TUTEIHHBIX
Harpy3oK;
Yy =10, ¥, =09 W =Wy =--=0,7 - xodhPuuueHtsl  coueTaHuit

KpaTKOBPEMCHHBIX HAIr'py30K.

Kospdunumentsr nns popmupoBanus tabmuiel coueranuit B I[IK «JIMPA-

CAIIP» (PCH) npeacraBnensl B Tabnunax 4.6-4.10.

Tabnuma 4.6. Tabnumna ko3 dUIeHToB 111 GOPMUPOBAHUI OCHOBHBIX codeTaHuil Harpy3ok «IloctosHHBIE
+ BpeMeHHEIE (0e3 BeTpa)».

No Coueranus
3arpyKCHHA 1 2 3 4 5 6 7 8
1 1,0 0,8 1,0 0,8 1,0 0,8 1,0 0,8
2 1,0 0,95 1,0 0,95 1,0 0,95 1,0 0,95
3 1,0 0,77 1,0 0,77 1,0 0,77 1,0 0,77
4 1,0 0,83 1,0 0,83 - -
5 - - - - 1,0 0,83 1,0 0,83
6 0,95 0,68 - - 1,0 0,71 -
Jlucm
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7 - - 1,0 0,71 - 0,9 0,64
Ta6muua 4.7. Tabnuua ko>hUIHEHTOB 1S GOPMUPOBAHHS OCHOBHBIX COUETaHHiT HArpy30K «ITOCTOSHHEIE
+ BpeMeHHBIE (C BETPOM 10 Xy Tbcanus)y»

No Coueranus
3arpyxcHHA 9 10 11 12 13 14 15 16

1 1,0 0,8 1,0 0,8 1,0 0,8 1,0 0,8

2 1,0 0,95 1,0 0,95 1,0 0,95 1,0 0,95

3 1,0 0,77 1,0 0,77 1,0 0,77 1,0 0,77

4 1,0 0,83 1,0 0,83 - -

5 - - - - 1,0 0,83 1,0 0,83

6 0,95 0,68 - - 1,0 0,71 -

7 - - 1,0 0,71 - 0,9 0,64

12 1,0 0,71 0,9 0,64 0,9 0,64 0,7 0,5

Tabnuma 4.8. Tabnnma ko3 GUIeHToB 111 GOPMHUPOBAHHS OCHOBHBIX COYeTaHMH Harpy3ok «llocTosHHbIE

+ BpeMeHHbIe (C BeTpoM MPOTHB X + ITyJIbCAIHs)»

No Coueranus
3arpyKeHHA 17 18 19 20 21 22 23 24
1 1,0 0,8 1,0 0,8 1,0 0,8 1,0 0,8
2 1,0 0,95 1,0 0,95 1,0 0,95 1,0 0,95
3 1,0 0,77 1,0 0,77 1,0 0,77 1,0 0,77
4 1,0 0,83 1,0 0,83 - -
5 - - - - 1,0 0,83 1,0 0,83
6 0,95 0,68 - - 1,0 0,71 -
Jucm
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7 - - 1,0 0,71 - 0,9 0,64

13 1,0 0,71 0,9 0,64 0,9 0,64 0,7 0,5
Ta6muna 4.9. Tabnuua ko> UIHEHTOB IS HOPMUPOBAHHS OCHOBHBIX COUETAHHIH HArpy30K «[ToCTOSHHEIE
+ BpeMeHHbIe (C BeTpoM 10 Y + mysbcanus)»

No Coueranus
3arpy>KeHus | 25 26 27 28 29 30 31 32

1 1,0 0,8 1,0 0,8 1,0 0,8 1,0 0,8

2 1,0 0,95 1,0 0,95 1,0 0,95 1,0 0,95

3 1,0 0,77 1,0 0,77 1,0 0,77 1,0 0,77

4 1,0 0,83 1,0 0,83 - -

5 - - - - 1,0 0,83 1,0 0,83

6 0,95 0,68 - - 1,0 0,71 -

7 - - 1,0 0,71 - 0,9 0,64

14 1,0 0,71 0,9 0,64 0,9 0,64 0,7 0,5
Ta6muma 4.10. Tabmuua ko>pdUIHEHTOB Juis  (DOPMHPOBAHHS OCHOBHBIX COYETAHWH HATPY30K

«IlocTosiHHBIE + BpeMeHHBIE (C BETpOM NPOTHBY + MyJIbCAITHS)»

No Coueranus
3arpyKeHus | 33 34 35 36 37 38 39 40
1 1,0 0,8 1,0 0,8 1,0 0,8 1,0 0,8
2 1,0 0,95 1,0 0,95 1,0 0,95 1,0 0,95
3 1,0 0,77 1,0 0,77 1,0 0,77 1,0 0,77
4 1,0 0,83 1,0 0,83 - -
5 - - - - 1,0 0,83 1,0 0,83
Jlucm
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6 0,95 0,68 - - 1,0 0,71 -
7 - - 1,0 0,71 - 0,9 0,64
15 1,0 0,71 0,9 0,64 0,9 0,64 0,7 0,5

* HeueTHbIE COUCTAHMS — PaCUCTHBIC,; YCTHBIC — HOPMATHUBHBIC.

CxeMbl IpUII0KEHUA HArpy30K yka3ansl B [Ipunoxenun 3.

4.3.3. Iloo6op ceuenuii KOHCMPYKMUBHBLX INEMEHMO8 U AHAIU3 paAcyema.
1) ®ynpamMeHTHAS IIKTA.

Jlist HanOonbllero NpUONMKEHHUsI K peaibHOM padoTe 3alpOeKTUPOBAHHOTO B

MMpOorpaMMHOM KOMINICKCE KapKaca 3JaHHA, BMCECTO PCKOMCHAYCMbLIX B 3aJaHUU

HEMOJABW)XHBIX, OBLJIO MPUHATO pElICHUE 3a7aTh (PYHIAMEHTHYIO IUIUTY, TOJUIMHOM

600 mm u3 O0etona B30.

Jlist ydyera JUIMTENbHOTO AEUCTBUS HArpy3KU ObUT IPHUHAT JIUTEIbHBIA MOIYJIb

yopyroctu 0eToHa:

Ep

Ep, = ——
b 1+ Pp,cr

rae E, = 32,5 - 103 MIla - HauaneHbIi MOyIb yOpyrocTs uis 6etona B30;

Opcr = 2,3 - KOOQOUUMEHT NON3YYECTH OETOHA JUIA OTHOCUTEIBHON BIAKHOCTH

BO3/yXa OKpy:xatoiei cpennt 40-74% u st 6erona B30.

o 32,5103
bT ™ 1423

Jlist MmonenupoBaHusl pabOThl IUIMTHl HA YNPYTOM OCHOBAaHWU OBUIM YCIOBHO

= 9,85 10° klla

MPUHATHL TPYHTBI CPEIHENW IUIOTHOCTH C MPUMEPHBIM KO3(PPUIUEHTOM MOCTENH MO

tabnmuue wu3 «ChnpaBoYHMKAa MPOEKTUPOBIIMKA MPOMBIIIJIEHHBIX, KWIBIX H
OOLIECTBEHHBIX 3IAHUI U COOPYKEHUIN»:
T
k =600—.
M
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2) AnadgparmMpl :KeCTKOCTH.

HuapparmMbl KECTKOCTH YCTPOEGHBI B MECTax pPAacCHOJOXKEHHUS JIECTHUYHBIX
KJIETOK U BKJIFOUAIOTCSI B pabOTy COBMECTHO C KapKacOM 3/IaHUsI C TOMOILBIO THYTBIX
apMaTypHbIX CTEp)KHEH, TIPUBAPEHHBIX K KojgoHaM. (CxeMa COIpsIKEHHS
XKene300€TOHHBIX JuadparM ¢ METAUIMYECKUMU KOJOHHAMHU IPEACTABICHA Ha
pucyHke 4.2.

TonmuHy nuadparm )KeCTKOCTH MPUHUMAaeM 16 cM.

-1

Nuagpazma
KonowHa ‘

| Juagpazma
(bapka f
————

[ Konowwa 6 mecme
ZzZ Z5 TIpOMbKGRUA
. ‘ é% —— duagpazmsl
< .
T Er

ApMamypHsiu
‘ CIEDXEHD

ApmamypHsie
] CMEPXAU

Pucynok 4.2. Cxema conpspkeHus 1uadparmMsl ¥ KOJTOHHBL.

3) M THI NepeKpPbITHIA.

B naHHOM mpoeKTe HCHOJB3YIOTCS IUIMTHI MEPEKPHITHI 0Oe30mamyO0dHOoro
HenpepbiBHOTO popMoBanus I1b. IIpenmymecTBo minT 3aKiIr04aeTcsi B TOM, YTO IPH
UX MPOU3BOJACTBE, B OTIMYMH OT IUHUT nepekpbiTuil [1IK, He ucnonp3yercs onanyoOka.
beToHHBII1 MaTepuan 3aIMBaeTCs B KOHBEHEpHbIE (POPMbI, KOHEUHOE U3JEIHE UMEET
Oonburyto nHy. HeoOxoaumble pasmepbl IUIAT JOCTUTAKOTCS METOJOM PE3KH.
JlaHHble NIUTHI UMEIOT OOJNBIIYI0 0a3y THUIOPAa3MEPOB, YTO IMO3BOJSET UX JIETKO
[IOJCTPAaUBaTh MO POCKTUPYEMBIE STYEHUKHU.

Hcnonb3yemble TIIIUTHI IEPEKPBITUN:

e JIb 59-10-10;
e JIb 59-12-10;
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e [IIb 65-10-10;
e [Ib 65-12-10;
e [Ib64-12-10.
Jlns obecniedeHus JKECTKOCTU JIUCKA MEPEKPHITUM U BO3MOXKHOCTH €ro padOThI
Ha U3ru0, a TAaKXKe BOCHPUSIITUS PACTATUBAIONIUX YCHIUM HEOOXOAMMO YCTPOMCTBO
CTBIKOB, CHOCOOHBIX BOCIPHUHSTH YCUJIUSL pacCTsDKEHUs. THUIMOBOE PEIICHUE CTHIKOB
Yyepe3 CTPOUTENbHBIA pacTBOP WIIM OETOH HE BOCIPUHUMAET PACTITUBAIOIINE YCUITHS
U HE MOXET MPUHUMATHCA B PacueT. YCTPOMCTBO CThIKA OCYILIECTBIAEM ITyTEM
TOYEYHOTO  COEJUHEHMS  IUIMT  IUIACTUHAMU  TpANelUEeBUIHON  (POPMBI,
MPUBAPUBAHUEM UX K 3aKJIQJHBIM JETAISAM U MOCIEIYIOIIUM 3aMOHOJIUYUBAHUEM.
MopaenupoBaHue JKECTKOrO JHUCKa U3 COOPHBIX TIUIMT TMEPEeKPHITUM B
MPOrPaMMHOM KOMILIEKCE OCYIIECTBISIIIOCh METOJIOM CTEpPKHEBOW aIMpPOKCUMAIUN
C YMCICHHBIM 3aJaHueM MPOAOJIBHBIX KECTKOCTEHW CTep:KHeu. Takas cucrema
MO3BOJISIET MOJEIUPOBATh pabOTy IUIUT MEPEKPBHITHS HA CABUT B TOPU30HTAILHOMN
IUIOCKOCTH.
4) Ilpo¢unupoBaHHBIA HACTHJ AJIsI MOKPBHITHSA HAA NPOX0a0M B ocsax 4-11 u

T-9K.

JUIsT TOKpBITUS YacTH OCHOBHOW IIKOJBl HCHOJB3YEM MNPOPUIUPYEMBI
CTaJIbHOW HAaCTUJ B CHJIy €ro 00jee MpOoCTOro MOHTa)Ka U JIETKOCTHU (B CPaBHEHUU C
KeJIe300€TOHHBIMU  IIMTaMu). BBIOOp CTanbHOrO HAacTHiA OCYLIECTBIISIEM B
COOTBETCTBUM ¢ «PexoMeHauus My 0 MPUMEHEHUIO CTaIbHBIX MPOPUINPOBAHHBIX
HAaCTWJIOB HOBOIO COPTaMEHTa B YTEIUICHHBIX IOKPBITHUAX IPOU3BOJICTBEHHBIX
31aHUI», B COOTBETCTBUU C KOTOPBIM, JJIsi OECHPOTOHHOIO PEUIEHUS IMOKPBITUS
nposieToM 6 METPOB peKoMeHayeTcst ucnosbzoBaTh HacTul H114-600-0.8 (puc.4.4),
PACIIOJIOKEHHOTO 10 OJHONpPOJEeTHOW cxeme. (Cxema pacnonoKeHus HacTuia

MpEAICTaBJICHA HA PUCYHKE 4.3.
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Pucynox 4.3. [1nan-cxema ¢parMeHTa NOKPHITHA U3 MPOQUIMPOBAHHOTO HACTHIIA.

Pucynok 4.4. I[Ipodunuposannsiii muct tuna H, BeicoToit 114MMm, mupunoit 600mm.

Hernonnenue 2
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VYceroilunBoCcTh HacTuiIa OOECreurBaeM KPEIUIEHHEM HUKHEH 4YacTh rodp K

OajikaM HaCcTHJIa CaMOHAPE3a0IUMU 00ITaMHU.

5) lIponoJibHBIN pUreb.

Jlns  onupaHusi Keae300€TOHHBIX COOPHBIX IUJIUT TEPEKPHITUNH  PEIICHO

IMPUMCHUTHb COCTABHBLIC JABYTABPbl HCCUMMCTPHUYHOI'O CCYCHUSA C PA3BUTHIM HUKHHUM

IIOsACOM.
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KoHcTpynpoBaHue NpOJOJBHOIO pUreNis OCYIIECTBIAEM U3  CIEAYIOIIUX

COOOpaXKEHUI:

L4 BGJ’II/ILII/IHy Pa3sBUTOrO HUKHCTO ITOsACA IMPUHUMACM M3 YCJIIOBHUSA MUHHMAJIbHOI'O

OIMMpaHuA )KENe300€TOHHON TTUTHI MCPEKPBITUS, C LCIIBIO YMCHBIICHUS BBICOTHI

KOHCTPYKIUHU IIEPEKPBITUA U KaK CIICACTBUC BCCTO 3aHUA;

L4 BCJ’II/ILII/IHy BCPXHETO I10s1Ca NMPHHUMACM H3 YCIIOBUA BO3MOXKXHOCTH MOHTAXKa

IJIAT NEPEKPBITUIM HA HUJKHUU I10SIC COCTaBHOI'O JIBYTaBpa;

L4 I[J'IH KOHCTPYUPOBAHUA CCUCHUA HpI/I6J'H/DKeHHOFO IO CBOUM XapaKTCPUCTHUKAM K

CUMMCTPUIHOMY O6YCJIaBJ'II/IBa€MCH HpI/I6HI/I3HTCHBHBIM PaBC€HCTBOM BCPXHETO U

HIDKHETO TI0SICOB;

e BricoTy CTEHKM [AByTaBpa MNPUHUMAEeM W3 YCJIOBHUS YyJI0OCTBa YCTpOMCTBa

YUCTOI'O 110J1Aa.

@parMeHT NepeKphITHs MPEICTABIEH HA pUCYHKE 4.5.
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Pucynok 4.5. [Inan-cxema ¢pparmeHTa NepeKphITHS.
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Pucynok 4.6. CeueHuie COCTaBHOTO JIBYTaBpa.
Tabnuma 4.11. COop Harpy3Ku Ha HIDKHIOIO TTOJIKY PHTeNs.

Bua narpysku PacyerHoe 3Ha4YeHHe
Bec nepexpbiTus 5,45 xH/m"
ITone3nast Harpy3ka 4,8 xH/m"
Hroro: 10,25 xkH/m*
WToro Ha MOroHHBIN METP NOJIKU PUTEIIS: 33,83 kH/m

Cxema K pacyeTy COCTaBHOTO JIByTaBpa MPEACTABICHA HA PUCYHKE 4.6.

MuHrManpHas BEIUYMHA ONUPAHMS JKEJIE300€TOHHOM IUIUTHI MEPEKPBITHUS

coctaBisier 100 mm. M3 3TOrO ycioBus 3amaemcs IIMPUHOM BEPXHETO M HUIKHETO

Imosca:

e mmMpuHa BepxHel mosku by = 120 mm;

® INMPUHA HIKHEH MONKK by = 340 MM.

PaccmarpuBasi HUKHIOIO TOJIKY pUTelis, Kak U3ru0aeMblid 3JIEMEHT, HalJeM U3

YCJIOBUS MPOYHOCTH €€ MUHUMAJIBHYIO TOJIIIHAHY:

M
W-Ry, v,

R, = 240MIla — s cramu C245;

M

<1=>W=——

Ry'yc
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Ye=1;

M=q-b—f=3383ﬁ-0'17M— kH - m
2 T M 2 ’ M
M 2,88 <™
Wy, = M_ _ 0,125 cm®

Ry'Vc_23;—*‘2-1,0

by - tfz W-6 0,125cMm3 -6
W = == [/ = = 0,87 cM = 9 MM
6 bf 1cm

JIna coxpaHeHMs NOJIOKEHUS HEUTPAIbHOW OCH ABYTaBpa IPUMEM IUIOLIAAU

BEPXHEHN U HWKHEU I10JIOK PABHBIMU U HAWJIEM TOJIIIUHY BEPXHEH IIOJIKHU:

= 2,55 = 26 MM;
b, 12 MM

t]’c = 26 MM < 40 MM - U3 yCJIIOBHS BO3MOKHOT'O PACCIAUBAHMUS TIOJIKH.

BricoTy cTeHkn aByTaBpa nmpuHuMaem 360 MM.

TonmuHy CTEHKH JJIs MOJTYyYEHHOU BbICOTHI (395 MM) mpumem 8 MM, KOTOpas

IIPUMEPHO cOOTBETCTBYET ABYyTaBpy 40b2 ¢ BbICOTON ceuenus 400 MM M TOIIIMHON

creHku 8 MM 1o CTO ACYUM 20-93 [4]. Tak kak yCTOWYHUBOCTb CTEHOK ITPOKATHBIX

JIBYTaBpPOB CUHUTAETCA OOECIEUEHHOM, CJIEI0OBATEIbHO, MPOBEPKY YCTONYMBOCTHU

CTCHKH COCTAaBHOT'O CCUCHUA HC BBIINNOJIIHACM.
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360

Pucynox 4.7. [lomoOpanHoe ceueHne pureis.

[IpoBepka  MPOYHOCTHM  MOAOOPAHHOTO  CEYEHUS  OCYILECTBISAJIAch B
IIPOrpaMMHOM KOMIUIEKce. B pe3ynbrare mnpoBEepKH, MOJOOpaHHOE CEYEHUE He
MPOLLIO MPOBEPKY MO 1-My MpeAebHOMY COCTOSIHHIO, B pe3yJbTaTe 4ero ObuIM
CKOPPEKTHUPOBAaHbl TapaMeTPbl COCTABHOI'O CEYEHHUS C YYETOM BCEX MPUHATHIX

YCIIOBUM KOHCTPYUPOBAHUSL.

OKOHYATENBHOE CEUEHUE COCTABHOTO JABYTaBpa MPEACTABICHO HA pUCYHKE 4.8

B Tabmuue 4.12.
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Tabmuma 4.12. BegoMoCTh IUCTOB HA OJTWH PUTENb.

40

360

5

r
340

Pucynoxk 4.8. OxoHuarenpHOE CedeHHEe PUTEIs.

Ne
Ha3zBanue [[IupuHa nucra, MM Tonmuza, MM

ILIL.

1 Bepxnuit nosic 120 40

2 Crenka 360 8

3 Hwxnuii nosic 340 15

PesynbraT mpoBepkn mo 1-My npeaenbHOMY COCTOSHMIO TIPEJICTaBIEH Ha
pucyske 4.9.
Jucm
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] e e e s f S—
6.2 16.7 272 317 4382 38.7 69.2 79.7 90.2

Bapuant koHCTpYRpoBaruA:BapuanT 1
Pacuer mo PCH (CIT 16.13330.2011)

Mosanxa pesy: POBEPKH ceuermit o 1 mp: g

Pucynoxk 4.9. Pe3yibpTaThl MpoOBEpKH MPOIOJIBHBIX pUTenel mo 1-My mpeaenbHOMY COCTOSIHHIO (paMa Mo OCH
8-8).
Takum oOpazoM, mnogO0OpaHHOE CEUYEHUE pUreNst yAOBIETBOpSET 1-my

IPEEIbHOMY COCTOSIHHIO.

[IpoBepka MTPOAOIBHOTO pUTeNs MO 2-My MPEACIbHOMY  COCTOSIHUIO
BBINOJIHSIACh OT coueTtaHuu 2,4,6,8, COCTOSIIMX U3 BEPTUKAIBHBIX HOPMATHUBHBIX
Harpy3ok. HawuOonee HeOmarompusiTHbIM oOKa3zanoch couertanue No§, wmo3auka

IIEPEMEILICHUH Y3JI0B PUreiel OT 3TOT0 COUYETAHUS NTPEACTABICHA HAa pucyHKe 4.10.

L' e e f e f s—— ][ ]
258 234 21 -186 -16.2 -138 -114 -9.05 -6.63

8
Mosanxa nepememermii no Z(G)
EqHEHIE! H3MEpEHNEA - MM

Pucynox 4.10. Mo3aunka nepemenieHuil y3ioB pamsl o ocu 8-8 or PCH Ne 8.
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Tax xak cOBMeCTHO ¢ (PyHAAMEHTOM OCENAET BCE 3JaHUE, TO pPeaabHbIN MPOrud

purcira JOJDKEH OMMPCACTIATHCA C YUCTOM €10 IICPEMEIICHUSA OT OCAaJIKU 3AaHUA.

Pesynbratel pacuera nepememenuii ot PCH Ne8 nns ogHoro pwurens

npejacrasieHa pucynke 4.11 u B tabnuue 4.13.

258
8
Mosanxa nepememenmit no Z(G)
EI.[HHJ{]JE HIMEPEHHA - MM

237 2

213 -194

e [ 1L

-152 -13

18875

Pucynox 4.11. Mo3auka nepemenienuii y3iuos purens no ocu 8-8 or PCH Ne§.

Tabnuma 4.13. 3HaueHns IepeMenIeHn y3/1a B IIEHTPE PUTENsl U BEPXHET0 y3J1a KOJOHHBI JUTSI HANXYAIIET 0

PCH.
Ne y3ma [Tonoxenue y3ina Z (Mm) Ne PCH
18183 Bepx xonoHHBI 8,79 8
18529 IIposier purens 25,80 8
18183 Bepx konoHHBI 9,09 8

[IpenenrHoe BepTUKaAIbHOE OTKJIOHEHUE B cooTBeTcTBUU C¢ Tabmuieit J[.1 CII

20.13330.2016 [2] (as1st mponeTa 6 METPOB):

fu=
= 258—-18,79 = 17,01 < fy = 1 L—6600—324
f=258=879=17.01mm < fy = 5551 = 754 = 324 mm
[Tonobpannoe ceuenue ynosnersopsiet 2-my I1C.
Jlucm
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6) Ilonepe4Hblil pureJib.

Tak Kak Ha DONEPEYHBIE pUTEINM HE MPEAYCMOTPEHO OIMPAHHUE IUIAT

MEPEKPHITUN, & CAMU PUTENH CIIyXaT JJIsl CO3JaHusl *KECTKOro Kapkaca 3JaHusl, TO

JenaTb MX CBapHbIMM HET HeoOXoaumocTH. IIpHHATO peleHue yCTpOUTh UX

npokatHbeIMU JiByTaBpamu 2061 B coorBerctBun ¢ CTO ACUM 20-93 [4].

Yurem I[CﬁCTBHG Ha JaHHBIC PUICIIM HArpy3KH OT MOHOJIMTHBIX YY4CTKOB B

MecTax MpPUMBIKAHUS K HUM COOpPHBIX IUIMT NepekpeiThil. Cxema ycTpoicTBa

MOHOJIMTHBIX YYaCTKOB YKa3aHa Ha pUCyHKe 4.12.

Harpyska, neiicTByomas Ha pureiab OT MOHOJIUTHBIX YYaCTKOB:

KH KH
q= 25—3- 05mM-0,3m-1,2 =45—
M M

P1

g

63

6600

PucyHnox 4.12. CxeMa MOHOJIUTHBIX y4aCTKOB.

[TonOop ceyeHust OCyIIECTBISUICA B IPOrPaMMHOM KOMILJIEKCE ITyTEM MPOBEPKHU

1o 1-My npeneapHOMy COCTOSIHUIO. Pe3ybTaThl mpeacTaBiaeHbl HAa pUCYHKE 4.13.
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109 205 30 396 492 38.7 68.3 718 874
BapuanT KoHCTpyHposanua:BapuanT 1
Pacuer mo PCH (CIT 16.13330.2011)
z
Mosanxa pesy: POBEPKH ceuermit o 1 mp: 1y
Pucynoxk 4.13. Pe3ynbTaTsl IpOBEPKH MOMEPEUHBIX pUrelnei mo 1-My mpeaesbHOMY COCTOSIHHIO (paMa Mo

ocu M-M).
[IpoBepka mOMEpEeYHOTO pHUTENss MO 2-My TMPEACIbHOMY COCTOSHHUIO
ocymectBisuiack oT PCH Ne8 (puc.4.14-4.15).

I I e e [ ][ 1
-286 259 2232 2204 -17.7 -15 -123 -9.57 -6.85

8
Mosanxa nepememermii no Z(G)
EOHHHIE! HSMePeHHA - MM

é

Pucynox 4.14. Mo3auka nepemenieHuil y3ioB pamsl o ocu M-M ot PCH Ne 8.
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L J Jeo e [ 1 [ ][ 1
-286 2263 241 218 -196 -174 151 -129 -106

8

Mosanxa nepememermii no Z(G)

EIHHHITEL HSMEPEHNA - ML

z

1 x
Pucynox 4.15. Mo3auka nepemelieHuii y3iuos nomnepeqnoro pureis no ocu M-M ot PCH Ne 8.

[IpenenvHoe BepTUKaIbHOE OTKJIOHEHUE B cooTBeTcTBUU C¢ Tabmuimeit J[.1 CII

20.213330.2016 [2] (s nponeTa 6,6 METPOB):

f“_204'
—286-107 = 179mm < f, = — 1 =2090 _ o,
f=28 7 =179mm < fy =57l = —o = 324 MM

[Tono6panHoe ceuenue ynosieTBopser 2-my [1C.
7) CocraBHoe ceueHuel2-Tu METPOBOIO pUreJis.

KomrioHOBKa cedeHus MpOU3BOAMIACH AHAJIOTUYHO 6-TM METPOBOMY PHUIEIIIO
OCHOBHOM AYEMKH C MapajyIeIbHbIM PAa3BUTHUEM CEUCHMS, KAK MO BBICOTE, TAK U IO

IUPUHE, COXPaHAA BCC YCIIOBHUA KOHCTPYHUPOBAHUS.

ToympHa CTEHKHM NPUHUMAIACh MPUMEPHO PABHOW AHAIOTMYHOMY ITO BBICOTE

neytaspy u3z CTO ACUM 20-93 [4].

OKOHYATENBHOE CEYEHNE COCTABHOTO JIBYTaBpa MPEACTABICHO HA pUCYHKE 4.16

u B tabmune 4.15.
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Pucynok 4.16. Ceuenne coctaBHOTO 12-TH METPOBOI'O pUTES.

40
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Tabnuma 4.15. BenomocTts aucTOB 12-TH METPOBOTO PUTENS.

Ne Hazsanwue [[Iupuna nucra, MM TonmuHa, MM
ILIL

1 Bepxnuii nosic 120 30

2 Crenka 450 9

3 Hwxnuii nosic 340 11

[IpoBepka mOAOOpPAHHOTO CEYEHUS IO

I-My mnOpenerbHOMY COCTOSIHUIO

BBINOJIHSIACh B TPOTPAMMHOM KOMILIEKCE. Pe3ynbTaThl MOKa3aHbl HA pUCYHKE 4.17.
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Bapuant xorcTpynposariaBapuant 1

Pacuer no PCH (CT1 16.13330.2011)
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IIpoBepka mo 2-my mnpenensHoMy coctosiHAo oT PCH Ne8 mpencraBinena Ha

pucysnke 4.18.

L' e e f —— ][
3.5 55 5 -46

=704 -63.5
8
Mosanxa nepememermit no Z(G)

EOMHHITE HSMEPEHNA - ML

z

Ly

Pucynox 4.18. Mo3auka nepemenieHuil y3ios 12-tu metpoBoro purens no ocu 7-7 ot PCH Ne8.

[IpenensHoe BepTUKaAIbHOE OTKJIOHEHUE B cooTBeTcTBUU C¢ Tabmuieit J[.1 CII

ceuermit o 1 mp:

-60.6

v

=558

-69.9

=509

-69.8
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Pucynox 4.17. IIposepka 12-n METPOBOTO pUTeNId 0 1-My NpeaenbHOMY COCTOSHUIO.

412

20.13330.2016 [2] (asst mponeta 12 MeTpoB):

fu

250"
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1

_ 12000

f=703-322=381MM< f, =

L =
250

250

= 48 MM

[TogoOGpanHOE ceueHue y10BIETBOPSET 2-My NMPEAEIbHOMY COCTOSHUIO.

8) KoJ10HHBI.

KooHHBI B OCHOBHOM 3AaHUN INKOJIbI CIUIOHNIHOI'O IABYTABPOBOI'O CCUHCHUA W3

npokaTHbeIX JAByTaBpoB 25K2. Ilogbop cedeHus OCYIIECTBISICA B IPOrPAMMHOM

KOMIIJICKCE.

PacueTHas cxeMa pacCUMThIBAEMBIX KOJOHH MPUBECHA HA PUCYHKE 4.19.

B HanpabnerHuu X B Hanpabaeruu Y
N N
Q 9
A O
© ©
o u=1,0 ” u=1,0

Q. Q=¥

Pucynox 4.19. PacueTHast cxeMa KOJIOHH.

Pe3ynbTaTel NpOBEPKHU 3aIaHHOTO CEYEHUS MPEACTABICHBI HAa pucyHKe 4.20.
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Mosanxa pesy: POBEPKH ceueHmit o 1 mp: 1y

Pucynox 4.20. Pe3ynbraTel npoBepku KosoHH 25K2 1o 1-My npeaenbHOMY COCTOSIHUIO.
[IpoBepka 1O 2-My MPENEIBHOMY COCTOSIHUKO COCTOSUIA W3 CpPaBHEHHS
MaKCHUMAJIbHOTO TIEPEMEILICHHS y3Jla BEpXa KOJIOHH OT Haubosiee HeOIaronpusTHbIX

COYETAaHUN HArpy30K ¢ TMPeIeNbHBIM TOPU30HTAIbHBIM OTKJIOHEHHEM KOJIOHH,
onpenensembim no Tabnuue /.4 CIT 20.13330.2016 [2]:

e JJISI MHOTO3TAXXHOI'O 34aHUA

_h
f“_soo

JJIA OAHOI'O 3TaxKa MHOT'O2TaXKHOI'O 34aHUA

h,

fu = 300

rjie /1 - BBICOTa MHOTOATaXKHBIX 3/JaHUM, paBHasi paCCTOSHUIO OT BepXxa (pyHIaMeHTa
710 OCcH pureist moKpbITus, h=12,5 m;

h, = 4Mm - BbIcOTa ATaka, paBHAS PACCTOSHUIO MEXKIY OCSIMU CMEXHBIX PUTETICH.
['opr3oHTanbHOE TNEepeMelleHnue KOJOHH HEOOXOAMMO OIpeNeisTh C y4eTOM

KpeHa (HEpaBHOMEPHBIX 0CaJ0K) PyHIAMEHTA.

Paccmotpum nepemMenieHus KOJIOHH B HanOoiee XapakTepHBIX paMax 1Mo ocu M-

M u no ocu 8-8. Jlyist pambl o ocu M-M Haubosee onacHbIMU OyJyT COYETaHUS OT

Jlucm
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Bo3jeiicTBus Betpa mo ocu X (NelO, 12, 14, 16). Pe3ynbpTaThl nepeMeiieHnii y3aoB

paMbl M OTHEIBHO CTOSAILIEW KOJIOHHBI NpEACTaBI€Hbl Ha pucyHke 4.21 m 4.22, a

Takxe B Taosmue 4.16.

L 1L 1L 1L ] [
0.501 0.909 132 172 213 2354 294
14
Mosanxa nepememermit no X(G)
EIHHHITEL HSMEPEHNA - ML
".1'“*__ ,-‘:I)\__ i ’,c;
z
]_X
PI/ICyHOK 4.21. Mo3zauka nepeMemeHHH Y3JIOB PaMBl 110 0CH M-M ot PCH Nel14.
][ | ——
1 " 2A13 254 204 335 3.76

L
0.501 0. 909 132

14
Mosanxa nepememermit no X(G)

EIHHHITEL HSMEPEHNA - ML

ETETEIr e
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TSI
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PucyHok 4.22. Mo3anka nepeMenieHui y3JI0B KOJIOHHBI 10 Beel BbicoTe 31aHus 1o ocu M-M ot PCH Nel0

Tabnuma 4.16. 3HaueHnst nepeMenIeHni y3/I0B KOJIOHHBI B YpOBHE 00pe3a (yH/1aMeHTa U BepXa KOJIOHBI
Ne y3mma [Tonoxxenue y3na X (MMm) Ne PCH
B ypoBue o6pe3a
58140 0.85
byHaamenTa 10
59109 Bepx ko10HHBI 3.59

Jlucm
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B ypoBHe 00pe3a
58140 P P 0.76
¢dbyHaamenTa 12
59109 Bepx Ko10HHBI 3.48
B ypoBHe 00pe3a
58140 P P 0.74
¢dbyHnamenTa 14
59109 Bepx ko10HHBI 3.76
B ypoBHe 00pe3a
58140 P P 0.56
¢dbyHaamenra 16
59109 Bepx ko10HHBI 3.40
PCH Nol4  sBnsercs  HauOosiee  HEONArompusTHBIM,  MaKCHUMaJbHOE
TOPU3OHTAJILHOE MIEPEMEIIEHNE KOJTOHHBI COCTABUT:
f =376 —0,74 = 3,02 < f, . h 12500 25
=5, — 0, =5, MM = = = MM
“ 500 500

HpOBepI/IM TOPU30HTAJIBHOC OTKIJIIOHCHUC KOJIOHHBI B YPOBHC OJHOI'O 3Ta)Ka OT

HauOonee Heomaronpusataoro PCH Nel4 (puc. 4.23 u ta6in. 4.17).

! ][

] L 1L

265 279
14
Mosanxa nepememermit no X(G)
EIHHHITEL HSMEPEHNA - ML

z

.x

PucyHnok 4.23. Mo3anka nepeMenieHuil y3JI0B KOJIOHHBI B YPOBHE OJJHOT0 3Taxka 1o ocu M-M ot PCH Nel0.

293 3.07

321

59109

55135

48

]
33

Tabnuma 4.17. 3HaueHnst nepeMenIeHni y3/I0B KOJIOHHBI B YPOBHE OJTHOTO 3TaXa.

5 3. 2 3.7

6

3.

Ne y3ma [Tonoxenue y3ina X (Mm) Ne PCH
59109 Bepx xkonoHHbI 3.76 14
Jlucm
N 53551014 23
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59245 Hu3 xos10HHEBI 2.66

—376-266=11mm<f, = —p =000 .
f=3 66 = 11mm < f, =355y = =55~ = 13 Mm

PaccmoTpum mepemernieHuss Bepxa KOJOHH B pame Mo ocu 8-8, sl KOTOpOi

Hauboee HG6JIaFOHpI/I$ITHBIMI/I COUYCTaHUAMU 6YI[YT, COUYCTaHus, BKIIOYAIOIINC

BETPOBYIO HArpy3Ky, HampabiieHHY10 npoTuB Y (Ne 34, 36, 38, 40). [lepememenus

Y3JIOB CXEMBI M OTJEIBHO CTOSIIEH KOJIOHHBI IPEACTABIEHBI HA pUCYHKE 4.24-4.25 n

B Tabmuue 4.18.

I e e e e [ 1L ][
-6.64 -5.93 -5.23 4353 -383 313 242 -1.72 -1.02

38
Mosanxa nepememermii no Y(G)
EIHHHITEL HSMEPEHNA - ML

Jon SO U o SRR

Pucynox 4.24. Mo3anka nepemenieHuil y3i10B pamsl o ocu M-M ot PCH Ne38.

I e e e e [ ][ ][ ]
-6.64 -5.93 -5.23 4353 -383 313 242 -1.72 -1.02

38
Mosanxa nepememermii no Y(G)
EIHHHITEL HSMEPEHNA - ML

Jlucm
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Pucynox 4.25. Mo3anka nepemMenieHuil y3J10B KOJIOHHBI 10 BceH BbICOTE 31aHus 110 ocH §-8 ot PCH Ne38.

Tabnuma 4.18. 3HaueHnst epeMenIeHni y3/I0B KOJIOHHBI B YpOBHE 00pe3a (yH/IaMeHTa U BepXa KOJIOHBI.

Ne y3ma [Tonoxenue y3na Y (Mm) Ne PCH
58220 B ypoBHe o0pe3a pyHmameHTa 1,45 24
59140 Bepx k0noHHBI 6,43
58220 B ypoBHe o0pe3a pyHmameHTa 1,43
59140 Bepx konoHHBI 6,00 3
58220 B ypoBHe o0pe3a pyHmameHTa 1,60
59140 Bepx konoHHBI 6,63 8
58220 B ypoBHe o0pe3a pyHmameHTa 1,46 20
59140 Bepx KOJI0HHBI 5,76

PCH Ne 34 sgBnserca HaubOosiee HEOJAronpuaATHBIM, MaKCHMaJbHbIN

TOPU30HTAIbHBIN MPOTUO KOJIOHHBI COCTABUT:

663 16=503mm<f = 1 =12200_ g
f=6 6 =503 MM < f, = g5l = —50= = 25 MM

HpOBepI/IM TOPU30HTAJIBHOC OTKIIOHCHUC KOJIOHHBI B YPOBHC OJHOI'O 3Ta)Xa OT

HauOonee HeOnaronpuaTHoro PCH Ne38 (puc.4.26 u ta6:1.4.19).

I E— | ][ ][ |
-6.64 -6.42 6.2 -5.98 577 -3.55 534 512 49

38
Mosanxa nepememermii no Y(G)
EqHEHIE! H3MEpEHNEA - MM

35301

55300

55269
\sms
13'9283
z
Ly
PucyHnox 4.26. Mo3anka nepeMenieHUi y3JI0B KOJIOHHBI B YPOBHE OJJHOr0 3Taxa 1o ocu 8-8 ot PCH Ne38.

Tabnuma 4.19. 3vaueHnst nepeMenIeHnH y3/I0B KOJIOHHBI B YPOBHE OJTHOTO 3TaXa.
Ne y3ma [TonoxeHnue y3na X (Mm) Ne PCH

Jlucm
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59140 Bepx Ko10HHBI 6,63
59283 Hu3s xonoHHbI 491 38
f=663—-491=172MmM < f, =ih3 =@= 13 MM
300 300
Takum o0pa3omM, ycrmoBHe 2-0r0 MPENeIbHOrO0 COCTOSHHUS s  KOJOHH
BEITNIOJIHEHO.
9) ®epma.

®epma ycrpauBanachk B ocsax K-XK u [-/] nma ycTpoiicTBa nmpoxoaa B ypOBHE
BTOPOTO dTaxa JiuHou 18 merpos. Jiis koHCTpyHpoBaHusi (hepMbl UCIIOIH30BAIKUCH
npoduian CTajdbHbIE THYTHhIE 3aMKHYThI€ CBapHbIC KBAJPATHOTO U MPSIMOYTOJIHHOTO

ceuenus B coorBercTtBuU ¢ ['OCT 30245-2012 [6].

[Ton6op mpoduiieit rnemMeHToB hepMbl OCYIIECTBISICA B COCTaBE TPEXMEPHOI
pacyeTHOW CXeMbl B TMporpaMMHOM Komruiekce. IlomoOpaHHBIE CeUCHMSI

chopmupoBanbl B Tabnuiy 4.20. PacueTHasi cxema npejactaBieHa Ha pucyHke 4.27.

Tabmuma 4.20. BenoMocTs npoduset 3meMeHToB (hepMBbl.

Bun anemenra [Ipodwmib

BepxHnuii nosic, packocsl [ 160x160x8
[{eHTpaJIbHBIN packoC [ 160x160x4
Hwxnuii nosic [ 160x160x4

Croiiku (kpaiiHue) O 160x160x8
Croliku (LIeHTpaIbHBIC) [ 160x120x4

Jucm
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160x160x8

% % o
7 7z o
S 2 ~ > ~ + B
S G S i S @ S S
S S S 2 S
> >~ > > NS
S =) S S
3 3 3 3
Ve 160X 1604 &
6000 6000 6000
18000

Pucynox 4.27. Pacuetnas cxema QepMel.

PesynbraTtel mpoBepkd Mo 1-My NpeneabHOMY COCTOSIHUIO MOJAO0O0paHHBIX

CEYEHUN yKa3aHbl Ha pUCYHKe 4.28.
] e e P S ] S——
34 13.6 238 34 442 544 64.6 748 85

BapuanT xoRCTpYHpoBaruA:BapuanT 1
Pacuer mo PCH (CIT 16.13330.2011)

z
Lx

Mosanxa pesy POBEPKH ceqermil o 1 mp Iy COCTORHMIO

Pucynoxk 4.28. Pe3ynbraTsl IpoBepKH (pepMbl 0 1-My NpeeaIsHOMY COCTOSHUIO.

[lepemenienus y3ioB (epMbl 711 TPOBEPKU IO 2-My MPEIAEIbHOMY COCTOSHUIO

yKa3aHbl Ha pucyHke 4.29.

Jlucm
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I ) e [ | ][ ][ ]
2321 2207 274 2251 228 205 -182 -159 -136
8
Mosanxa nepememermii no Z(G)
EOHHHITEL HSMEPEHNA - MDE
-16.

z

1 x
Pucynoxk 4.29. Mo3zanka BepTHKaIbHBIX IepemMenieHni y3108 ¢hepmsl o ocu J[-J1 ot PCH Ne§.

HpCHeHBHOC BCPTHKAJIbHOC OTKJIOHCHHUC I105COB q)epMBI B COOTBCTCTBHHU C

tabmuueit [.1 CIT 20.13330.2016 [2] (nns mposieta 18 meTpoB):

—_ 1 L.

f“_275’
—312 —137 = 175mm < f, = —_p = 20090 _ o
f=31L 7 =175MM < fy = ool = —0e= = 65 MM

[TpoBepky ropu3oHTaIbHBIX TPOruooB ocymiecTBisieM oT PCH Ne32 (¢ yuerom
BeTpa nmo Y), Kak Haubojee HeOIaronpusTHOro. Pe3ynbTarsl mepeMenieHuil y3aoB

(bepmbl ykazaHbl Ha pucyHke 4.30.
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[ 1 [ ][ ][ ][ ][ ][ ] [ I ——
-0.873 -0.831 -0.00972 0.00972 0.931 1.86 279 3 4.66 559 6.52 746

Mosanxa nepememermii no Y(G)

EOHHHITEL HSMEPEHNA - MDE
7.36

z

1 x
Pucynoxk 4.30. Mo3anka rOpH30HTaNbHBIX IIepeMeIIeHnH y3110B (Gpepmbl B HanpaBieHnn Yo ocu JI-11 ot
PCH Ne32.

7,45 0,977 8,43 < —1 h —6000 20

= , — (—0U, = , = = = MM

Takum oOpaszom, nmogobpanHas pepma ynosierBopsiet 2-my I1C.

10) Cesa3u.

[To BepxHEMy MOSICY YCTPOEHA CUCTEMAa TOPU3OHTAIBHBIX CBSI3EH M3 CTAIbHBIX

rHyTbIX mnpoduineil B coorBerctBuu ¢ ['OCT 30245-2912 [6]. Cxema cBs3zeit

npejacraBieHa Ha pucyHke 4.31. u B Tabnuue 4.21.

Jlucm
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Pucynox 4.31. CxeMa pacnooXeHHUs CBSI3EH.

Tabnuma 4.21. BemoMocTs npouiei 31eMEeHTOB CBS3€H.

Bun snemenrta

[Ipodwmib

Cr, CB

[J 120x120x3

BHUIa OAJIOK:

e b1 — rimaBHBIC Oanku;

11) Cucrema 0a/10K MO YCTPOHCTBO CTAJBHOI0 HACTHJIA.
Cxema pacnoniokeHus 0ajok MmpejcTaBiieHa Ha pucyHke 4.32.

banounas kneTka Imoa MOKPBITUC CTAJIbHBIM HACTUJIOM BKJIFOYACT B celst pu

e b2 — Ganku HacTuia JJIUHOU 6 METPOB;

e b3 — Ganku HacTuia AUHOU 13 MeTpoB.

Tabmuma 4.22. BegoMoCTh 2IIEMEHTOB TTOKPBITHSL.

Bun anemenra [Ipodwmib
b1 35b1
b2 25b2
b3 50b2
Jucm
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o
X

6000
b2

=
b2
62
P2

®
2
b3
S
2
ol

6000
b2
b2
)%
52
52
P2

-
51 51 N P4 51 51
ﬂ L T = i
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Pucynoxk 4.32. Cxema pacronoxeHuns 6aJok.

Pe3ynbrarel npoBepky MoA0OpaHHBIX CEUEHHI MPEACTaBICHbI Ha pUCYHKE 4.33.

- I e e s [ ——
719 751 783 816 848 88 913 943 97.7

BapuanT xoRCTpYHpoBaruA:BapuanT 1 . . . . .

Y
x O ® @ ® ®
Mosanxa pesy: POBEPKH ceuermi 0 1 mp: £y COCTOAHMIO

Pucynox 4.33. Pe3ynbpTaTsl mpoBepku 0asiok 1o 1-My MpeaenbHOMY COCTOSIHHIO (BUI CBEPXY).
[IpoBepka Oasok MO 2-My MNpPEAeIbHOMY COCTOSIHUIO BBINOJNHSUIACH Ha
OCHOBAHMHM TEepeMelIeHUH y3/10B 0anok. Mo3auku nepeMenieHuid y3ios Oanok b1,

b2 u b3 npencraBneHsl COOTBETCTBEHHO HA pucyHkax 4.34, 4.35, 4.36.

Jlucm

M 53551014 .

HUsm. | Jlucm Ne 0oxym. Hoonucw | /Jama




[P e ) — ][ ][ ]
4 278 2243 -20.7 -17.1 -136 -10 -6.44

-35 3L
8
Mosanxa nepememermii no Z(G)
EIHHHITEL HSMEPEHNA - ML

Pucynok 4.34. Mo3zanka nepemeniennii y3moB 6anku b1 Brons ocu Z ot PCH Ne§.

[IpenenbHOE BEpPTUKAIBHOE OTKJIOHEHUE OAJIKU B COOTBETCTBUHU C Tabiauuen /.1

CI120.13330.2016 [2] (ans nposieTa 6 METPOB):

—_ 1L.

f“_zoo’
—349_645=285um < f, = 1 = 2000 _
f=349-645=285mm < fy = 5501 = 00 =30 MM

][
2208 -19 -173 -153 -137 -12 -102 -8.45 -6.68
8
Mosanxa nepememenmit no Z(G)
Eml HIMEPEHHA - MM

Pucynok 4.35. Mo3zanka nepeMeniennii y3moB 6anku b2 Brons ocu Z ot PCH Ne§.

Jlucm
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—208-668=1412mm < f = 1 = 2999
f=208-668=1412Mm < f, = 5501 = —o0

I ] [E— [ 1 [ ][ ]
-709 -66.4 -62 376 533 489 443 -40.1 357

= 30 MM

8
Mosanxa nepememermii no Z(G)
EIHHHITEL HSMEPEHNA - ML

Pucynok 4.36. Mo3anka nepeMeniernii y3moB 6anku b3 Brons ocu Z ot PCH Ne§.

[IpenenbHOE BEPTUKAIBHOE OTKJIOHEHUE OAJIKU B COOTBETCTBHHM C Tabiuuen /1.1

CI120.13330.2016 [2] (nns nposieta 12 MeTpoB):

1
fu=2855"
1 12000
f=704-357=347Mm< f, = 250L =g = 48 MM

Takum o00pa3om, 2-¢ TMpeleNbHOE COCTOSHHE KOHCTPYKIMH OalloK s

YCTpOfICTBa CTAJIbHOT'O HaCTHUJIa BBIITIOJIHCHO.

4.3.4. [lapamempwr koncmpyuposarnus KO.

Tabnuma 4.22. ITapameTpsl KoHCTpyupoBauus KO.

Koadd.
oo . | IIpenens
pacyeTHoM
KecTkocTHbBIC Xap-ku HBIC Bun
Ne | Dnement JUTUHEI (B
XapaKTEPUCTUKU MaT-JI0B BK nepemen| | COeIMHEHUs
JTUPA) CHHUS
Kene300eTOHHBIC 2IIEMEHTEI
1 E, kH/™M v H, cm - - -
Jlnacdpar | 9,85%10° 0,2 16 - - -

Jlucm
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Ma
DyHaam
2 | eurnas | 9,85*10° 0,2 60 - - -
IUINTa
MeramuuecKue 3JIEMEHTBI
[TapHupHO
K,=1 C
3 | Kononna JByTaBp 25K2 C255 K, =1 - (byHavenT
oM
JIByTaBp cOCTaBHOrO
Purenp | HECUMMETPUYHOIO CEUEHHUS:
4 | npoaoib [Tosic — 120x40, C255 - 1/200 [[TapaupHO
HBIH Crenka — 360x8,
Hwxuuii nosic — 340x15
Purens
5 | momepeu HBytasp 20b1 C245 - 1/200 [TapuupHO
HBIU
6 ngﬁ‘;‘;e JlByraep 3551 C245 Ky=1 | 1/200 | Ilapaupso
JIByTaBp cOCTaBHOrO
Purenp | HECUMMETPUYHOIO CEUEHHUS:
7 12 ITosic — 280x40, C255 - 1/250 [apHupHO
METpPOB Crenka — 520x11,
Huxnuit nosic — 500x25
Bepxuwmii | IIpoduns cranbHO THYTHIH K. =1
8 osIC 3aMKHYTBIM CBapHOU C245 KZ 1 - [[TapHupHO
bepmbl kBajaparHbiid 160x160x8 Y
Hwxnuit | IIpoduns ctanbHOM THYTHIH K. =1
o o z
9 osIC 3aMKHYTBII CBapHOU C245 K. =1 - [[TapHupHO
(bepMbI kBajpatHbIi 160x160x4 Y
Crroiixu [Tpodunb CTanvaoﬁ FH}:TBIﬁ K, =1
10 depsr 3aMKHYTBII CBapHOU C245 K. =1 - [[TapHupHO
kBaparHeii 160x160x8 Y
Croiiku n . .
(bepmbl poduim CTa/IbHOI THYTHIH K,=1
11 3aMKHYTBIM CBApHOU C245 K. =1 - [HapaupHO
HeHTpar kBagpatHbIi 160x120x4 y
bHBIC
PaCKOCH [Tpodunb CTanvaoﬁ FH}\"TBII‘/JI K, =009
12 (bepMbI 3aMKHYTBII CBapHOU C245 K. =009 - [[TapHupHO
p kBajapartHeii 160x160x6 Y ’
banku
13 HACTHIA JIByTaBp 2562 C245 - 1/200 [apHupHO
banku
14 | nacruna HBytaBp 5062 C245 - 1/250 [TapuupHO
12
Jucm
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METpPOB
Casi3u
TOPH3OHT [Tpodwib cTambHON THYTHIH
aJbHBIC N ~ K,=09
15 3aMKHYTBIM CBapHOU C245 - [[TapHupHO
u . K 0,9
kBajpaTHbii 120x120x3 Y
BEPTHUKAI
bHBIE

4.3.6. Pacuem y3n08.

ba3a K0oJIOHHBI.

4.3.5. Pezynomamul pacuema.

Pesynbrarsl pacuera npeacrasieHsl B [Ipunoxenun 4.

(bpe3epoBaHHBIM TOPIIOM, B CHIIY €€ KOMIAKTHOCTH.

Pe3synbraTel pacueTa npeactasiaeHsl B Tadaune 4.23-4.24.

Tabnuma 4.23. VicxoxHble JaHHBIE K pacdeTy 0a3bl KOJOHHBI.

PacueT 0a3bI KOJIOHHBI BBIIIOJTHSIEM B MMpOorpaMMHOM KOMIIJIICKCC.

Kpennenue kojoHH ¢ PyHIaMEHTOM B PACUETHOM CXEMeE MPUHATO LIAPHUPHBIM,

MO3TOMY HaWJTy4IlIMM BapHUaHTOM KOHCTPYHpOBaHUs 0a3bl KOJIOHHBI ABIISETCS 0a3a C

ﬂ,

AL

2

4

111
mz2

Lv

-

L
H

»

V3en 46168: Mcxoadble JaHHBIE

OJeMEeHT y3i1a CBOHCTBO 3HaueHUE Iiipéizgil
IIpodunp 125K2; CTO ACYM 20 - 93 --
Kosonna Crans C255; 'OCT 27772-88 --
Jucm
Hsm. | JTucm Ne ooxym. Iloonuce | Jama - 83




oz IIT'1 Marepuan Mapxka npoBonoku: Ca-08 --
Moz III2 Marepuan Mapxka npoBonoku: Ca-08 --
Cranb BCt3kn2 --

[[Tupuna 37.00 cM

Tmra Jltnna 37.00 oM
Tommuna 3.60 cM

Mapka cranu Ct3nc4 --

AHKEpHBIH 00T Jluametp 2.00 oM
beron Knacc 6etona B30 --

Tabnuma 4.24. Pesynprat pacuera 6a3sl KOJOHHBI.

V3en46168: Pesynpratel nposepku (CII 16.13330.2011)
ITpouen Bryrpennue ycuius
. THUCIIOJTb M M
ITapamerp| CBoiicTBO | 3HaUYeHHE 30B(;2/HI/ISI N, kH KH’}"];\/I Qz, kH KH”Z{\/I Qy, kH
, /0
TO“;“HB‘ 3.6 cm
2. -1864.73* | 0.000* | -0.4 .000*| -0.054
[Tnura Tomma H | 37.0 om 92.5 864.73*| 0.000 0.409 | 0.000 0.05
Hupuna B| 37.0 cm
[os 1111 Karer 0.4 cm 543 [-1864.73*| 0.000 | -0.409] 0.000 | -0.054
[llos 112 | Karer 0.4 cm 543 [-1864.73*| 0.000 | -0.409] 0.000 | -0.054

* - yCWJIHMSA, yHaCTBYIOIINE B MOJ00pPE WIIM IIPOBEPKE COOTBETCTBYIOMIETO MapaMeTpa.

Y3ean INPUMBIKAHHUS COCTABHOI'0 PUTEJIA K KOJIOHHE.

[IpumbikaHue purenss K KOJOHHE OCYHLIECTBISIETCS COOKY. YCWIIMS C pUrels

NEPEAIOTCs Ha KOJIOHHY 4epe3 OMOPHBIN CTOJIHK.

OmnpenenuM mapaMeTpsl TOPIEBOTO pedpa.
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br=120 MM

b U.ﬁ.:b f '

20mm

Pucynox 4.38. Cxema MpuUMBIKaHUS OTIOPHOTO pedpa.

[HIupuna onopHoro pedpa:
bop. = by =120 um

Tonmmna omopHOTO pedpa onpeAensieTcs U3 yCIOBHS CMSITHSL:

Qy Qy

<l=t,=7—""F"";
.p.'bo.p.'Rp "Ye ? bo.p.'Rp “Ye

Max=230.78
Min=-230.78

PucyHnox 4.39. Onropa nonepedyHoi CHIIbI, BO3HUKAIOIIEH B pUTEe.

R
16.13330.2017, R, = 361 Mlla.

p — DacueTHOE CONPOTHBJIEHHWE CMsTHIO, MO mpwiokennio B CII

M 53551014
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_ 230,78
712 -36,1 - 1,0
[IpoBepum ycroitunBoct T-00pa3HON CTOMKKM OTHOCUTEIBHO OCU X.

N <1
P Ao Ry Ve

to

= 0,53 cm = 5,3 um

rne N = Qy = 230,78 kH,

C— nnvHa 30HBI B CTEHKE pUTENs, B KOTOPOM BO3MOKHA MOTEPS YCTOMYUBOCTH,

E 2,06-10°
C=065-¢t,- R—=O,65'8MM' ——— =152 um = 15,2 cm
y

240
0 0) E
nopHoe  pedpo
il Fop=55my L
‘§ ~—
S ‘
Q LIl rrg]
|| [TTTTTTTTTTTIT
ZL
c=152mm
(meHka puzens

Pucynox 4.40. CxeMa conpsKeHUs OTIOPHOTO pedpa pUTEIs CO CTEHKOM.

Agw = top by, +C - t, =0,55-12+ 15,2 0,8 = 18,76 c?

@ — KO3()PUIMEHT NPOJOJBHOrO u3ruda, 3aBUCUT OT A (IpuUBEAEHHOU

TMOKOCTH) U OT (POPMBI CEUEHUS.

A=21- |=
E
!
rie A - pakTuueckas ThOKocTh, A = iLf;
min

rae lor = /oy, = 360 mm;

Jlucm
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min,

_ 5 : l1
lmin - MUHUMQJIBHBIN PaNyC UHEPLIUU CEYCHUS, L iyin = i

]min =]x =]o.p.x +]wx = 79;85 CM4

79,85

lmin = 18,—76 = 2,06cm
1= 12 _ 5,82
206
1=2 Ry 5,82 _ 240 0,2 < 0,4 1
— . 7 — . = = =
E > 206-105 4 SUETO
230,78

= >
1-18,76 -24 -1,0 05121

VYcroituuBocth T-00pa3zHoro ceuenus: odecreyeHa.
PaccuntaeM coeauHUTENbHBINA HIOB OMOPHOroO pedpa Ha ACHCTBUE MONEPEUHON
CHJIBL.

YcnoBue MPOYHOCTHU AJIA CBAPHOT'O COCAMHCHUA:

Ny,
<1
Kf ) Bf,z ) Ly - wa,z “Ye
rne N,, = Qy = 230,78 kH;

CBapHO€  cOeIMHEHHE  BBINOJHACTCA  MOJyaBTOMAaTHYECKH  CBApOYHOMN
npoBosiokot mapku CB-0O8A. IIloB cCBapHOro COEOIWHEHUS — TaBpPOBBIM C
JIBYXCTOPOHHUMH yTJIOBBIMU IIIBAMH, HUKHHIA.

Onpenenum Haubozee c1abyro 30Hy CBAPHOTO COCTUHECHUS:

3ona 1: R, ¢y = 180 0,9 = 162 Mlla

3ona 2: R,,,B, = 166,5-1,05 = 174,8 Mlla (R,,, = 0,45 R,,, = 0,45-370 =
166,5 Mlla)

Jlucm
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CnenoBarenbHO, 30Ha 1 6osee ciradas.

Torga, yciaoBue NpoOYHOCTH CBAPHOTO COEIMHEHUS IPUMET BU/L:

IIpumem 3HaYeHue KaTeTa cBapHOro misa no tadin. 38 [1], Kr = 4 mm.

JlnuHa mBa paBHA BBICOTE CTCHKH TJIaBHOU Oanku [, = 4, = 36 cm

[IpoBepsiem ycnoBuE NPOYHOCTH:

230,78 kH
2:04-09-18-36-1

<1

n'Kf',Bf'lw'wa'Vc_

=049<1

Tak kak IPOYHOCTH CBApHOIO COEAMHEHMS OOecleueHa C 3amacoM Oolee, 4eM

50%, cnenoBaTeNnbHO, BOBMOKHO YCTPOMCTBO OJHOCTOPOHHETO IIBA, YBEIWYUB IPU

9TOM KateT Ha 1 MM, I AOIOJIHUTCIBbHOIO 3araca IIpPOYHOCTH, y‘-II/ITBIBaIOH_II/Iﬁ

BBIINIOJIHCHHEC CBAPKW CBAPIIMKOM.

MPUKPCIIAOMMNX CTOJIMK K KOJIOHHC.

OnpenenuM U3 KOHCTPYKTUBHBIX OCOOEHHOCTEN pa3Mepbl OIMOPHOIO CTOJIMKA!

e I[llupuna cromuka b., = 140MMm

e Tomnmuua cronuka t., = 30MM

PacueT BBICOTBI CTOJIMKA BBINOJHSIOT U3 pacducTa @H&HFOBBIX YTJIOBBIX IIBOB,

YcnoBue MPOYHOCTHU AJIA CBAPHOT'O COCAMHCHUA:

N

<1l=
Kf ) Bf,z ) Ly - wa,z “Ye
rne N, =1,3- Qy = 1,3-230,78xH = 300 xH;

D=
v Kf ) IBf,z ) wa,z "Ye

K - xaret cBapHoro mBa 1o 1adi. 38 [1] Ky = 10mm.

CBapHoe

COCAMHCHUC  BBIIIOJHACTCA  IMOJYAaBTOMATHYCCKH I10A Cl)J'IIOCOM

CBapO4YHOU MpoBoJIOKON Mapku CB-08A. IlonokeHue miBa CBApHOTO COCIUHEHUS -

HMXXHCEC.

sz

Jlucm

Ne 0oxym.

Tloonuce

Jlama

M 53551014

Jlucm

90




Onpenenum Haubosee c1abyro 30Hy CBAPHOTO COCTUHECHMUS:

3oma 1: R,,; = 180 MIla, f; = 0,9; R, = 180 0,9 = 162 MIla;

3oma 2: R, = 0,45 R, = 0,45 -360 = 162 MIla, B, = 1,05; R,,,5, = 162 -

1,05 = 170,1 MIla.

CnenoBarteibHO, 30Ha 1 Oojee ciradas.

JlnmHa miBa:
Zl _ 230,78 142en
Y 10-09-18-1-1 ’
BpicOTy OMOPHOTO CTONMKA TPUHUMAEM:
hoce = Z% + 1 cm (Ha HenpoBap) = 8 cm.
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[TPUJIOXXEHUE 1.

APXUTEKTYPHAA OCHOBA ITPOEKTA.

Pucynox 1.1. 3D Bun 3apanus.
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Pucynoxk 1.2. ITnan-cxema 1 3taxka 3gaHus.
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[MTPUJIOKEHUE 2.

PE3VJIBTATEBI PACUETA CIIOPTHMBHOI O 3AJIA.

2.1.Couemanus naepysok «llocmosnuvie + epemennsvie (6e3 sempa)»

-3.73e+003 -3.26e+003
Hemuneitroe sarpyxenne 1
Mosanxa N

-2.79e+003 -2.33e+003

-1.86e+003

-1.4e+003 -931

465

][ L
-3.04 3.04

~ ~
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Pucynox 2.1.1. Mo3auka ycunuii B crepxkasiax N, kH.

i 1L il ][ ][ ][
118

388

-471
Hemuneitroe sarpyxenne 1
Mosanxa My -
Enurmst msieperna - KE*M

{

~
N -
= T

o e e e e

Pucynoxk 2.1.2. Mo3auka ycunuii B crepxkHsix My, kH*um.

L -
~

-
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e e ) — 1L 1[ 1L 1 1 1 [ ][ lm—
-439 4335 -3%0 -325 -260 -195 -130 -64.9 -4.39 439 649 130 195 260 325 390 433 520
Hemuneitroe sarpyxenne 1
Mosanxa Mz

Equrmmst msieperna - KE*M -

-~ PR R

- *

L -
- - — - ~ ~ ~ ~
T - N e - ~. ~ ~ ~ ~

Z -

Pucynok 2.1.3. Mo3zanka ycunuii B cTepkHIX M,, KH*M.

b

! 1L ][ ][ ][ | —— ]
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PucyHok 2.1.4. Mo3auka Hanpsokeruii 8 MemGpane N, kH/w’.
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PucyHoxk 2.1.5. Mo3auka HanpspkeHU B MemOpase Ny, kH/M.

L I e e | — 1L ][ 1L 1[ 10 1L 1L f—
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Hemmureitroe sarpyxerne 1
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E musmms! xHn**2" = A .
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PucyHoxk 2.1.6. Mo3auka HalpsKeHUN B MEMOPAHE Tyy, xH/v.

Jlucm

M 53551014

Hsm. | Jlucm Ne ooxym. Hoonucwy | [ama




L 1L [ ][ ][
0 4.62e+004 9.24e+004 1.39¢+005 1.85¢+005
JIMTEPA

3e+005 3.7e+005

w
[

Hemunefinoe sarpysenne 1 -
MosanKa IMIaBHBIX HANPAKEHI \Il\ L~
Cpemsmit coit™ . N
Emurmmer msMepern - KE/M**2
~ . . LT -
~ T
~ T
~ .-
~ - P
~ . <S8
~ e
~ ~. B e,
T~ ) e S -
- N “:.‘;" e s e S -.*“ é:_;{:';":‘g-“
o
-~ -
-
- .
- ~ - -
- ~. I ~ ~ ~ ~
o 2
Pucynoxk 2.1.7. Mo3anka rimaBHBIX HanpspkeHni B MemOpane Ny, kH/m"™.
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Pucynok 2.1.8. Mo3anka ITaBHEIX HANpsDKeHHH B MemOpane N3, kH/v’.

2.2.Couemanus nazpy3ok «llocmosanusie + epemennsie (6emep no X)»
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I E— (B | — | —
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Hemunreitroe sarpyxennes 2
Mosanxa N
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Pucynox 2.2.1. Mo3auka ycunuii B crepxkuiax N, kH.

e e f e || m— 10 ][ ][ 1 L
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PucyHoxk 2.2.2. Mo3auka ycunuii B ctepxxasax My, kH*um.
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I [ ) — 1 I
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Pucynok 2.2.3. Mo3anka ycuimii B cTepkHIX M,, KH*M.

2.3.Couemanus nazpy3ok «llocmosnusie + epemennsvie (6emep no Y)»
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Pucynox 2.3.1. Mo3auka ycunuii B crepxkusiax N, kH.
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PucyHok 2.3.2. Mo3auka ycunuii B ctepxxasax My, kH*um.
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Pucynok 2.3.3. Mo3anka ycunmii B cTepkHIX M,, KH*M.
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IMTPNUJIOXEHUE 3.
CXEMA ITPUJIOXXEHN A HAT'PY30OK HA OCHOBHVYIO HIKOJIY.
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Pucynox 3.1. Bec mOKpBITUS U IEPEKPHITUI.
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CHOucok ucnoJib30BaHHOM JTUTEPATYPbI

. CII 16.13330.2017. CranbpHble KOHCTPYKIMHU. AKTyaJlu3UpOBAHHAS pEAAKIIUA

CHulT I1-23-81%*.

. CII 20.13330.2016. Harpy3ku 1 BO3A€MCTBHsI. AKTyalIU3UpOBAHHAS pPEAAKIIUA

CHulI 2.01.07-85%*.

.T'OCT 19903-2015. IIpokat nuctoBoM ropsadekaranbiii. CopTameHT.

.CTO ACYM 20-93 IIpokaT cTaqpHOH COpPTOBOM (pacoHHOTrO mpPOdUIIA.

JIByTaBpbI ropsiY€KaTaHblE C MapaJUICIbHBIMHU TPaHSMM MOJIOK. TeXHHYEeCKue

YCIIOBUA.

.TOCT  24045-94. Ilpodpunu  cTanbHblE  JIUCTOBBIE  THYTBIE  C

TpaneurueBUAHBIMU TOPPaMH JJI1 CTPOUTENLCTBA. TeXHUUECKUE YCIOBUS.

.I'OCT 30245-2012. Ilpodunu cTanbHble THYTbIE€ 3aMKHYTBhIE€ CBAapHbIE

KBaApPaTHLBIC )51 MMpsAMOYTOJIbHBIC JJIA CTPOUTCIIbHBIX KOHCTPYKHI/Iﬁ.

TexHuueckue yciaoBus.

.TOCT 82-70. IIpokaT cCTanpHOW TOPSYEKATAHHBIA HIMPOKOIIOJIOCHBIN

yHuBepcanbHblii. CoprameHT (¢ M3menenusimu N 1-4).

.I'OCT 8732-78. TpyOnl cranbHble O€clIOBHBIE TOpsyeae(HOpMUpPOBAaHHBIE.

CopraMeHT.

.T'OCT 27751-2014. HameKHOCTb CTPOUTENIBHBIX KOHCTPYKIIMM W OCHOBAHUHU.

OCHOBHBIE MMOJIOKEHUS.

10. «Pekomenganum 1O MNPOEKTUPOBAHUIO MEMOpAHHBIX MOKPBITUM Ha

MPSAMOYTOJIBHOM IIJIAHE ISl PEKOHCTPYUPYEMBIX COOPYXKEHHU U 3MaHUN» -

Mockaa, 1989, ¢.92.
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