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METOOUKA NMOOABOPA CTOEK WU PUTENEN
B. SABUCUMOCTN OT HATPY3OK
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PacueTel nponsBoasATcs NO YCNOBUIO XECTKOCTU
(CBOA MPABWMJ1 CM20.13330.2011 “Harpy3ku n sospeictemns” )
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cuctema CHAJI KII50K  METOOMKA MOABOPA CTOEK U PUTENIEU

o)
=
=
=
S

Marepuansi

npeﬂ,OCTGBﬂeHHble B KaTanore FIpOCI)VIJ'IM M3roTABNMNBAKOTCA M3 QNIOMUHMEBOTO CrJiaesad

mapkn A131 no TOCT 22233-2001.

MexaHnyeckme ceoncTsa NPEeCCOBAHHbIX npod)vmeﬁ NPU NUCTMBITAHUAX HO PACTAXEHNE
OOJXHbI ObITb HE MEHbLLE BEJINYNH, YKA3AHHbIX B TG6J'II4LI.e, M TAPAHTUPYIOTCA 3ABOAOM-

U3TOTOBUTENEM.
O60o3Ha- CocrosHue O6o3Hauenme| TonwpHa | Bpemennoe | Mpepen |OtHocutens
yeHue maTepuana COCTOSIHUS CTEeHKMU CONpOTUB- | TEKYHECTH, IHOE YONUHE-
MapKH maTepmana |MPOdUns | newue Cp MMa Hue A, %
(mw) MlMa
3aKaneHHoe 1 UCKYCCTBEH- Bce
A'D'B 1 HO COCTAPEHHOE T pa3mepsbl 1 96'0 1 47’0 8'0
3aKaneHHoe 1 UCKYCCTBEH- o 10
A31  |Ho coctaperHoe nossi- T1(22) BTION 215,0 160,0 8,0
LIEHHOM MPOYHOCTH '
MEPEBOOHbLIE ®OPMYIJTbI
1 MNa (Mackane) =0, 1 KI'C/M2 1 |<rc/M2 =10 krc/ G
1H/M?>=1Ta 1H=0,1«rc
Cxema croek An4 CTatTu4ecknx pacyetTos
Bennuma € pasHa MeHbliemy M3b wL
e/10 (min 15 M
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CTATUMECKUE PACHETDI

BEPTUKANIbHON CTOUKM MO ABYXOMOPHOMN CXEME

Bapuant 1. Pacuet psnoBoit cToiku B pioBoi 30He

no ycnoeuto xecmxocmu (CBO/ NMPABUJT Cl120.13330.2011 "Hazpy3ku u eo3delicmeus”)

O6bexkm: Xunol kommnekc 8 2. KpacHosipcke

WcxoaHble AaHHLIe AnA pacyeTa:

BeTpoBo# paioH: 3

TN MECTHOCTM:

KoHcTpykumsa Ha BbiCOTE, M: 30

BbicoTa CTOMKKM (Max U3 npoekTa), CMm: 310

LLlar ctoek (max u3 npoekra), M: 1,3

A3poauHaMmueckuii Ko3(PPULMENT, C: -1,2 0ns psGoeotii 30HbI

PaccmaTtpuBaemMas cToika: PsapoBas cTouka

3anonHeHue BUTpaxa: CTEeKnonakeTom

BeTpoBbie Harpy3ku (NnpuHMmaroTcs no kapte 2 npunoxenusa XK k CIM 20.13330.2011 "Harpy3ku n Bo3gencrema”)
BeTposoi la | I Il W, v Vi il
pawoH
W, klMa 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85
W, kre/m2 17 23 30 38 48 60 73 85
ropoj MockBa Mutep AcTpaxaHb Couu |Maturopck| Haxoaka | KamyaTck

OOBbEKT pacnonoxeH B 3 BETPOBOM paioHe. Beibupaem 13 tabnuubl 3Ha4yeHne gnsi 4aHHOro panoHa -38 krc/m2

Bbi6op koadphmumeHTa, yUnThIBaIOLLETO U3MEHEHNE BETPOBOTO
AasneHus no Beicote (tabn. 11.2 CIM 20.13330.2011"Harpy3ku u Bo3geincreusa”)

BeicoTa z,,M KoaddpuumeHT k 4na TMnoB MecTHOCTH
A -OTKpbITbIE B - ropoackue C -ropoackue
nobepexbs Tepputopum, panoHbI
MOpeii, 03ep n nNecHbIe C 3aCTPOWKOW
BOoAOXpa MacCHBbl, 3aaHuAMU
HUNULL, CTeNU.  [paBHOMEPHO BbICOTOM
NOKPbITbIE bonee 25 m .
npensTCTBUSIMU
BbICOTOI Gonee
10 M.

[o 5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 2,3 2
300 2,75 2,5 2,2
350 2,75 2,75 2,35

3aaHue pacrnonoXeHo B paloHe, COOTBETCTBYIOLLIEMY TUMY MECTHOCTM B. YuuTbiBas Tun
MECTHOCTM U BbICOTY Ha KOTOPON HaxoamTcsa Butpax- 30 M, Bbibupaem 3HaueHue k(ze)= 0,975

Pacuutaem MUHUMAanNLEHO AONYCTUMbIA MOMEHT MHEPLIMM CTONKKN MO crieayloLen hopmyne:
J = (5/384)(q pacs *H* ME T 20,)

rae;

moaynb tOHra ana anomuHuna (ansa cranu 2100000) ABnNAETCA BENUMYMHOW MOCTOSIHHON

E=

710000

krc/cm®  const

HOpPMaTMBHOE 3HaYeHUe BETPOBOTO AaBMeHUs1 BbIGUpAeTCs UCX0Aa U3 BETPOBOIO panoHa

Wo=

38

Kro/m?
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BbICOTA CTONKKN (MakCUMarnbHas u3 npoekTa)
H= 310 cM

war crtoek (MakCuMarnbHbIN U3 NPOeKTa)
a= 1,3 M

dakTuuecknit npornd ansi cpeaHen oaHonponeTHow 6anku co cteknonaketom (tabn.42 CHulMl 2.03.06-85)
foon = H/300= 1,03 CcM const

KO9()-T, YUUTLIBAIOLLINI USMEHEHE BETPOBOTO AaBMNEHUS N0 BbICOTE BbIGUpPaeM UCX0as
U3 TUNa MECTHOCTU U BbICOThI 3aHUA
k(z.) = 0,975

Pacuet Begem ans pagoBon 30HbI
a’poaMHaMUYECKUA KOIPPULMEHT - BENMUNHA NOCTOAHHAS
c= -1,2 const

Y= 1.4 const
KOI(PULIMEHT HAZEXHOCTM NO BETPOBOW HArpy3Ke Mpu pacyeTe no npeaenbHbiM COCTOAHUAM 2-i rpynnbl (Cl1
20.13330.2011)

Yf,= 1 const

HopmaTuBHOE 3Ha4yeHue NMKOBOW BETPOBOW HArpy3ku pacyuteiBaem no oopmMyre:
Wp= Wo k(ze)*[1+¢(Ze)]"C*V+(-)*YT, rae
K(z.) - KOS(P(PULMEHT N3MEHEHUS AaBNEHUs BETPa HA YPOBHE z, npuHuMaemMon no tabn. 11.2 CI1
20.13330.2011

=
(TN )
=
L
-
=
o
=
4
(VN )
(o]
(=
O
=
(o)
L
=)
- 2
BbicoTa Ze | KoadbuumneHT nynbcaunn gasneHuda setpa ¢ ana tTunos
" MECTHOCTHU §
A B C hN
<=5 0,85 122 1,78 ("3’
10 0,76 1,06 1,78 =
20 0,69 0,92 15 =
40 0,62 0,8 1,26
60 0,58 0,74 1,14 i
80 0,56 0,7 1,06 =
100 0,54 0,67 1 ‘é
150 0,51 0,62 0,9 A
KO3(pMLMEHT NynbcayMn AaBreHUs BETPA Ha YPOBHE Z, NpUHUMAaeMon no tadn. 11.4 CI =
¢(Z8)-  20.13330.2011 é
{(Ze) = 0,86 Q
8
A.M? <2 5 10 >20 s
V+ 1 0,9 0,8 0,75 2
V- 1 0,85 0,75 0,65 ‘='
9
A - nnowaab orpaXkaeHus, C KOTOPOW cobupaeTcsa Harpyska
V+(-) - KO9hPULMEHTbI KOpPENALUUN BETPOBOW HArpy3ku, COOTBETCTBYIOLLME NONOXKUTENbHOMY
AasneHuto (+) u otcocy (-), npuHUMaembiM o Tabn. 11.8 CM20.13330.2011 § k 2
N&/E
V+(-)= 0,933

PacunTbiBaEM HOPMATUBHOE 3HAYEHNE NMKOBOI BETPOBOWN HArpy3ku
Wp= W, *k(zo)*[1+(Ze)]*C*V+(-)*YT, 77,183 Kr/m°

PacueTHas nuHeliHaa paBHOMepHasi Harpy3ka Ha eAuHULY NOBEPXHOCTU pacyMTbIBaeTcs No hopmyne
q= Wp *a = 1,003 Kr/cM

407



mm®

cLiIcoA

-

euctema CHUAJI KII50K METOOMKA NOOBOPA CTOEK U PUTENEU

QEIMCT,
@
406 9000

408

Jx = (5/384)*(qpacu*H*)/(E*faon.) CcM

Jyyactb I= 5/384 = 0,01302 l-ag yacTtb popmynbi

J, vactb lI= Jpacy *H* = 9266359640 ll-as yactb dopmMynbl

Jy,yacts llI= E*fyon = 733666,67 Ill-5 wacTb popmynbl

Jy = 164,46 cm? MWHUMAInbHO AONYCTUMBIN MOMEHT UHEPLUNKU CTONKK

CornacHo HaiAeHHOMY MUHUMAaNbHO AONYCTUMOMY MOMEHTY UHEpLUM BbiGupaeMm cTtoliky:  KM45372
Jx= 205,3 cm*
Wx= 27,28 cm®
MpoBepoyYHbLINA pacyeT no 1-i rpynne npeaenbHbIX COCTOAHUN
€ K03(pPULIMEHTOM HaAEXHOCTU NO BETPOBOM Harpyske 1,4 (CIM 20.13330.2011)

PacyeT Ha NPOYHOCTb 3NIEMEHTOB, U3rMBAEMbIX B OJHOW U3 MaBHbIX MIOCKOCTEN, CNEAYeT BbINOMHATL N0 hopmyne
n.4.11 CHuM2.03.06-85
0= M/ Wn, min < Ry
roe:
M - u3rnbatoLmin MOMEHT;
Wi min=J/Tmax = MMHUMaTnbHbIA MOMEHT COMPOTUBMEHUA CEYEHUS SMEMEHTa,

 p— - Hanbonbluee paccTosiHUe OT LUEeHTpa TSHKECTU A0 Kpasd ceyveHust Npoduns no 0Cu pacyeTHON
NA0CKOCTH;
Yo =1 - KoadhhuumeHT ycnosun pabotsl (tab. 15, CHulM 2.03.06-85);
R,=125 Mna - pacyeTHoe conpoTusneHne ana cnnasa Af31T1 FOCT22233-2001 (ta6. 6, CHul 2.03.06-85).
Pacuet nsrnbatoLyero MomeHTa pasHopacnpeaeneHHon Harpysku Q=Wp (B 4aCTHOCTW BETPOBOW) BbINOSHAETCA NO
copmyne:

M= (1/8)*Q*a*H?*Yf, 168,74 kr*m
Tpebyemblit MUHUMATNbHbIA MOMEHT CONPOTUBNEHNS:
Wn,min= M/R, 13,50 cm’
o= M /W, 618,56 Kr/cm” < R= 1250 krciom’

YnoBreTBOpsieT ycnoBuio nporuéa

BapuaHt 2. Pacuert panoBoit cToiiku B YrioBoi 3oHe

no ycnoeuro xecmkocmu (CBO/L NMPABUIT Cr120.13330.2011 "Haepy3ku u eo3delicmeus")
O6bexm: Xunoii komrutekc e 2. KpacHosipcke

UcxogHble AaHHbIe ANA pacyeTa:

BeTpoBoit paioH: 3

Tun mecTHOCTH:

KOHCTpYKUMA Ha BbICOTE, M: 30

BbicoTa cTOMKM (Max U3 NnpoekTa), cM: 310

LLlar ctoek (max u3 npoekrta), M: 1,3

A3apoanHamunyeckuit KoapPULMNEHT, c: -2,2 0ns y2noeoli 30Hb!

PaccmatpuBaemasi cTOMKa: PsapoBas cTomka

3anonHeHue BUTpaxa: CTEKIIONaKeToM

BeTpoBble Harpy3ku (NpuHMMatoTes no kapte 2 npunoxxenusa XX k CIM 20.13330.2011 "Harpy3ku n Bo3gencreua')
B‘;;?;f” la | I 1 IV Vv VI il

W, kMa 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85

W, krc/m2 17 23 30 38 48 60 73 85

ropoa MockBa Mutep AcTpaxaHb Couun |Maruropck| Haxoaka | KamuyaTck

O6GbeKT pacnonoxeH B 3 BETPOBOM paiioHe. Boibupaem n3 Tabnuubl 3HaueHue ansi 4aHHOro paioHa -38 krc/m2
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Bbibop koadpduumeHTa, yunTbiBaIOLLEro MU3MEHEHWE BETPOBOIO
AasneHus no Bbicote (tabn. 11.2 CM 20.13330.2011"Harpy3ku u Bo3gencrasusa™)

BeicoTa z,,M KoadhdpuumeHT k onst TMNoB MeCTHOCTHU
A -OTKpbITbIE B - ropoackue C -ropoackne
no6epexbs TeppuTopum, panoHbl
MOpPEW, 03ep U NecHble C 3aCTPOWKOW
BOAOXpA MaCCUBblI, 34aHUAMU
HUNUL, cTenu. paBHOMEPHO BbICOTOMN
NOKpPbITbIE Gonee 25 m .
NPensTCTBUSIMU
BbICOTON Bonee
10 M.

0o 5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8 ]
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 1,9 1,55
200 2,45 21 1,8
250 2,65 2,3 2
300 2,75 2,5 2,2
350 2,75 2,75 2,35

34aHue pacnosnoXeHo B panioHe, COOTBETCTBYIOLLEMY TUNY MECTHOCTU B. YuuTbiBada tun
MECTHOCTU U BbICOTY Ha KOTOPOW Haxoautcs sutpax- 30 m, Bbidupaem 3HayeHue k(ze)= 0,975

PacuntaemM MMHUManNeHO A0MNYCTUMbIN MOMEHT MHEPLUMKU CTONKKN MO Crieayowen opmyne:
Iy = (5/384)(q poo *H  ME*F0r.)
rae;
Moaynb FOHra anga anomuumna (ana ctanu 2100000) senseTcs BENIMHYUHON NOCTOAHHOM
E= 710000 krc/cm”  const
HOPMAaTUBHOE 3HAYEHNE BETPOBOTO AaBneHus BbIbupaeTcs ucxoas U3 BETPOBOTO palioHa
W, = 38 Krc/m?

BbICOTa CTOWKM (MaKkCUmaribHas U3 NpoekTa)
H= 310 CcM

Lar ctoek (MakcumManbHbIi U3 NPOEKTa)
a= 1,3 M

dakTuyeckuin Npornd ans cpeaHen 0AHONPONETHON Banku co cTeknonakeTom (Tabn.42 CHull 2.03.06-85)
fron = H/300= 1,03 cM const

KO3-T, yUUTHIBAIOLLMI N3MEHEHUE BETPOBOIO AABIIEHUSI MO BbICOTE BbIBMpaeM NCXoas
U3 TUMa MECTHOCTU U BbICOTbI 3AaHUS
k(zo) = 0,975

cucrtema CHAJI KII50K  METOOMKA NOABOPA CTOEK U PUTENEU

PacuyeTt Begem Ang yrnoBoW 30HbI

aspoanMHaMUYECKUin KOIPPULMEHT - BENUYMHA NOCTOSAHHAA 2
c= 2,2 const 9
Yf,= 1,4 const

KOO(ULIMEHT HAAEXKHOCTM NO BETPOBOW HArpy3ke Mpu pacyeTe no npeaenbHbiM cocToAHmamM 2-i rpynnsl (CI1
20.13330.2011)
Yf,= 1 const

HopmMaTuBHOE 3Ha4YeHne NMKOBOW BETPOBOWN HArpPy3ku pacyuTbiBaem no opmyne:
Wp= Wo*k(ze)* [1+(Ze)]"C*V+(-)*YT, rae
K(z.) - KO3(pDULMEHT UBMEHEHUSA AABMNEHUsI BETpa Ha YPOBHE z, NpuHUMaemMoi no taén. 11.2 CI
20.13330.2011
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BbicoTa Ze | KoadpuuymneHT nynbcauui aasneHusa BetTpa ¢ Ans TUNoB
MECTHOCTHU
M A B C
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,5
40 0,62 0,8 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
KoahUUMEHT Nynbcauun AaBneHus BeTpa Ha ypPOBHeE z, NnpuHuMaemMoin no tabn. 11.4 CI1
¢(Ze)-  20.13330.2011
((Ze) = 0,86
A.m? <2 5 10 >20
V+ 1 0,9 0,8 0,75
V- 1 0,85 0,75 0,65
A - nnoLiaab orpa)kaeHus, ¢ KOTopon cobupaeTca Harpyska
V+(-) - K03 pULMEHTBI KOPPENALUM BETPOBOW HArpy3ku, COOTBETCTBYIOLLME NOMOXUTENBHOMY
AasneHunio (+) n otcocy (-), npuHuMaembiM no tTabn. 11.8 Cri20.13330.2011
V+(-)= 0,933

PacunTbiBaeM HOpMaTUBHOE 3HAYEHUE MUKOBOW BETPOBOW Harpy3Kku
Wp= W, *k(zo)*[1+(Ze)]*C*V+(-)*Yf, 1415 Kr/m?

PacueTHas nMHeNHasa paBHOMepHas Harpyska Ha eaUHULY NOBEPXHOCTU PaCcUMTLIBAETCA NO hopmMyre

q= Wp *a = 1,840 Kr/cMm
Jx = (5/384)*(qpacu*H*)/(E*faon.) om*
Jyvacts I= 5/384 = 0,01302 l-aq yactb hopMynbl
Jyyacts lI= Apacy *H* = 16988326006 ll-as yacTb hopmynbl
J, vacts llI= E*fyon. = 733666,67 1ll-5 yacTb popmynbl
Jy = 301,50 cm? MWUHUMAaISbHO 4ONYCTUMbIA MOMEHT MHEPLINK CTONKK

CornacHo HalAeHHOMY MUHUMaNbLHO AOMYCTUMOMY MOMEHTY MHepLuKN BbiGupaem ctoitky:  KINC 584
Jx= 351,1 cm*
Wx= 39,11 cm®
MpoBeepoyHbIN pacyeT No 1-i rpynne npeaernbHbIX COCTOAHUIN
¢ K03¢h(hpULMEeHTOM HAZAEXKHOCTHU NO BeTPOBOM Harpyske 1,4 (CIM 20.13330.2011)

PacyeT Ha NPOYHOCTb 3NIEMEHTOB, U3rMOaEMbIX B OAHOW U3 MAaBHbIX MIOCKOCTEN, CNEAYET BbINONHATL N0 hopmyne
n.4.11 CHulM2.03.06-85
o= M/ W, min < R,
roe:
M - U3rnbaroLLmin MOMEHT;
Wi, min=J/Mmax - MMHUMATIbHBLIA MOMEHT COMPOTUBIIEHUS CEYEHUS ANIEMEHTa;

Imax - HauBorbLLee paccTOsHUE OT LIEHTPA TSHXKECTU 0 Kpasi ceveHunsi npochunsi No OCU pacyeTHoOM
NIo0CKOCTH;
Yo =1 - koadhpuumeHT ycnosui pabotel (tab. 15, CHull 2.03.06-85);
R,=125 Mna - pacueTHoe conpoTusneHne ansa cnnasa A31T1 FOCT22233-2001 (ta6. 6, CHulM 2.03.06-85).
Pacuet nsrubatowiero MomeHTa paBHopacnpeaeneHHomn Harpy3ku Q=Wp (B YaCTHOCTM BETPOBOI) BbINOMHAETCA N0
cdopmyne:
M= (1/8)*Q*a*H>*Yf, 309,36 kr*m
Tpebyemblii MUHUMAaNbHLIA MOMEHT CONPOTUBNEHUS:
Whn,min= M/R, 24,75 oM’

791,00 kr/cm? < R,= 1250 Kkrc/cm?

o= M/ W, y

YaoBneTBopsaeT ycrioBuio npornba
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Bapuant 3. Pacuet yrnoeo# cToiku B yrnoeoi 3oHe

no ycnoseuro xxecmkocmu (CBOA NMPABHJI Cl120.13330.2011 "Hazpysku u eo30deiicmeusn™)
O6wexkm: Xunoii komnnekc e 2. KpacHosipcke

McxoaHble AaHHbIE ANA pacyeTa:

BeTpoBo#t paoH: 3

Tun MecTHOCTH: B

KOHCTpyKLMA Ha BbICOTE, M: 30

BbicoTa CTOMKM (Max U3 NpoekTa), CM: 310

Lar ctoek (max U3 npoekra), M: 1,3

AsapoauHamuueckuit koadpcduumenT, c: -2,2 0ns y2rnoeoli 30Hb1

PaccmatpuBaemas cToMka: YrnoBas cTonka

3anonHeHue BUTpaxa: CTEeKNonakeTom

BeTtposble Harpy3ku (npuHuMatroTea no kapte 2 npunoxenna XK k ClM 20.13330.2011 "Harpy3sku u Bo3gencraus')
BeTposoi la | I I WY v Vi Vil
panoH
W, klMa 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85
W, kre/m2 17 23 30 38 48 60 73 85
ropoa Mocksa Mutep AcTpaxaHb Coun |Marturopck| Haxoaka | KamuaTck

OObeKT pacnonoxeH B 3 BETPOBOM palnoHe. Bbibupaem 13 Tabnuupbl 3Ha4YeHUe Ansa AaHHOro panoHa -38 krc/m2

Bbi6op koachpuumeHTa, yunThiBaoLWLEro U3MEeHEHNE BETPOBOr0O
AaBneHusa no Bbicote (tabn. 11.2 CIM 20.13330.2011"Harpy3ku u Bo3geincteuns")

34aHue pacnonoXeHo B paoHe, COOTBETCTBYHOLLEMY TUMY MECTHOCTM B. YuuTbiBas Tun
MECTHOCTU U BbICOTY Ha KOTOPON Haxoautca sutpax- 30 m, Bbibupaem 3Hadenume k(ze)= 0,975

Pacuutaem MUHUMASILHO AOMYCTUMbIA MOMEHT MHEPLMW CTOMKU MO CriegyioLei hopmyre:
Jx = (5/384)%(q pacy HMEF oon )

rae;

moayns KOHra ana anomuHua (ana cranu 2100000) aBnseTca BENMUYUHON NOCTOSHHOW

E=

710000

krc/cm®  const

HOPMAaTUBHOE 3HAYEHKE BETPOBOIO AaBrieHUs BbIOWPAETCA UCXOAs U3 BETPOBOrO panoHa

WO=

38

Krc/m?

=

(18]

=

(98]

-

=

o

=

N4

(78]

(@]

-

(@

x

o

L

=)

o

-

BbicoTa z,,M KoadhduuymneHT k gna TMnoB MeCTHOCTU <

A -OTKpbITble B - ropoackue C -ropoackue 4

nobepexba TEppUTOPUM, pavioHbl é

MOpen, 03ep u necHole C 3aCTPONKOW (o)

BOAOXpa MacCUBblI, 3/1aHUSIMK i

HUMULL, CTenu. paBHOMEpPHO BbICOTOM =

NOKpPbITbIE bonee 25 m .

npenaTcrBuaMun M

BbICOTON Bonee o

10 m. o)

nob 0,75 0,5 0,4 E
10 1 0,65 0,4

20 1,25 0,85 0,55 =

40 15 1,1 0,8 <

60 17 1,3 1 ~

80 1,85 1,45 115 O

100 2 1,6 1,25 . ]

150 2,25 1,9 1,55 5

200 2,45 2.1 1,8 [

250 2,65 2,3 2 s

300 2,75 25 2.2 <
350 2,75 2,75 2,35

QETUCT

400 9000

411
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BbICOTA CTONKKU (MAKCMManbHas n3 npoekra)
H= 310 cM

Lar ctoek (MakcumanbHbIN U3 NPOEKTa)
a= 1,3 M

hakTuyeckuii npornd ans cpefHen ogHonponeTHoi 6anku co creknonaketom (tabn.42 CHull 2.03.06-85)
foon = H/300= 1,03 cM const

KO3(-T, yUUTLIBAIOLLMIF UBMEHEHWUE BETPOBOIO AABJIEHUS MO BbICOTE BhIBUpaem ncxoas
M3 TUMA MECTHOCTU W BbICOThI 3aHUS
k(ze) = 0,975

PacueT Begem Ans yrnoBow 30HbI
aspoaMHaAMUYECKUI KOIPPULMEHT - BENMUYMHA NOCTOSHHAA
c= -2,2 const

Yf,= 1.4 const
KO3OULMEHT HAAEXKHOCTM NO BETPOBON HArpy3ke npu pacdeTte no npegesibHbIM COCTOAHUAM 2-i rpynnbl (CI1
20.13330.2011)

Yf,= 1 const

HopmaTnBHOE 3Ha4YeHue NMKOBOW BETPOBOW HArpy3ku pacunTtbiBaem no popmyne:
Wp= Wo*k(ze) [1+4(Ze)]"C*V+(-)"YT, rae
K(z.) - KO3(PDULMEHT UBMEHEHUS AABMNEHUS BETPa Ha ypOBHE z, NpuHMMaemMon no taén. 11.2 CIl
20.13330.2011

BicoTa Ze | KoadpuymneHT nynscayuni aasneHunsa setpa ¢ Ansg TUMNoB
MECTHOCTU
M A B C
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,5
40 0,62 0,8 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
KOSMMPULIMEHT NyNbCcaLMn AaBMNEHUS BETPA Ha YPOBHE Z, NpuHUMaemoii no taén. 11.4 CM
¢(Ze)-  20.13330.2011
{(Ze) = 0,86
A.m? <2 5 10 >20
V+ 1 0,9 0,8 0,75
V- 1 0,85 0,75 0,65
A - nnowjaab orpa)kaeHus, ¢ KOTopon cobupaeTcst Harpyska
V+(-) - KO3(PDULIMEHTBI KOPPENALMN BETPOBOW HArpy3ku, COOTBETCTBYIOLLUME MONOXUTENbHOMY
AaBneHuto (+) n otcocy (-), npuHuMaembiM o Taén. 11.8 CM20.13330.2011
V+(-)= 0,933

PacuuTbiBaeM HOpMaTUBHOE 3HAYE€HUE NUKOBOW BETPOBOMN Harpy3ku
Wp= W, *k(zo)*[1+4(Ze)]*C*V+(-)*YT, 141,5 Kr/m?

PacueTHas nuHeliHas paBHOMepHas Harpyska Ha eiMHULY NOBEPXHOCTU pacuUTLIBAETCs No hopmyne
q= Wp *a = 1,840 Kr/cm



Jx = ((5/384)*(qpacu*H*)/(E*fgon.))*cos45° cm?

Jyyactb I= 5/384 = 0,01302 I-ag yactb hopmynbl

J,vacts lI= qpacq_*H4 = 16988326006 ll-aq yactb hopMyrbl

Jyyactb = E*fyon. = 733666,67 IlI-a yactb hopmynbl

Jy = 213,19 cm? MWHUMAanbHO AOMYCTUMbI MOMEHT MHEPL MU CTONKU

CornacHo HalAeHHOMY MUHMManbLHO AOMNYCTUMOMY MOMEHTY UHEPLIMN BbiIGUpaeM CTOMKY: KIcC 491
Jx= 324,07 cm*
Wx= 35,88 cm®
MpoBepoUHbINA pacyeT no 1-i rpynne npeaesibHbIX COCTOSAHUN
¢ kK03(pPULMEeHTOM HAAEeXHOCTU NO BETPOBOM Harpy3ke 1,4 (CIM 20.13330.2011)

PacueT Ha NpOYHOCTL 9NEMEHTOB, M3rnbaembiX B OAHON U3 FNAaBHbIX MSIOCKOCTEN, CreyeT BbIMONHATbL N0 hopMyne
n.4.11 CHuMN2.03.06-85
0= M/ W min < Ry
rae:
M - u3rnbatoLmin MOMEHT;
Wi min=J/Mmax - MUHUMAIBHBLIA MOMEHT COMPOTUBIIEHUS CEYEHUS ANEMEHTa;

Mmax - HanbornblUee pacCTOSAHUE OT LIeHTPa TAXECTU A0 Kpasi ce4eHus npoduns no 0Cu pacyeTHOM
NocKoCTH;
Yo =1 - kKoachbuumeHT ycnosuit pabotbl (tab. 15, CHull 2.03.06-85);
R,=125 Mna - pacyeTHoe conpotusnenune ana cnnasa A131T1 rOCT22233-2001 (1ab. 6, CHulM 2.03.06-85).
Pacuet usrubaroLlero MOMeHTa paBHopacnpeaeneHHoi Harpy3km Q=Wp (B 4YaCTHOCTU BETPOBOIA) BbIMOJIHAETCA NO
cdopmyne:

M= (1/8)*Q*a*H?*Yf, 309,36 kr*m
Tpebyemblii MUHUMATbHbIA MOMEHT CONMPOTUBNEHUS:
Wn,min= M/R, 24,75 o’
o= M/ W, 862,21 kr/cm’” < R= 1250 krc/cm’

YpoBneTBopsieT yCIOBUIO Npormba
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Bapuanr 1.

CTATUHECKUE PACYHETDI
BEPTUKAJIbHOMN CTOUKMN NO TPEXONOPHOU CXEeMeEB

Pacuet pspoBoit cTOMKM B psflOBOM 30HE

Pacyem eepmukanbHol cmolku no ycnoeuto xecmkocmu (CBO/J NMPABWJT CI120.13330.2011 "Haapy3ku u

eo30delicmeus”)

O6wbexkm: Xunoii komnnekc & 2. KpacHosipcke

McxoaHble AaHHbIE ANA pacyeTa:

BetpoBo# paioH: 3

Tvn MecTHOCTM: B
KOHCTpyKLUA Ha BbICOTE, M: 30
PaccrosiHue mexay KpenneHusaMm (max u3

npoekra), cm: 300

LLlar ctoek (max u3 npoekTa), M: 1,3
AspoanHaMUYECKUNA KOIPPULIMEHT, C: -1,2
PaccmaTtpuBaemas cToMka: PsapoBas cToika
3anonHeHue BUTpaxa: CTEKNONaKeToOM

0ns psA0oeoll 30HbI

BeTpoBble Harpysku (NpuHUMatoTes no kapte 2 npunoxeHus XK k CIM 20.13330.2011 "Harpy3ku n Bo3geincteua'")

BeTposou la | I i v Vv Vi VI
paiioH
W,, kMa 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85
W, Kre/m2 17 23 30 38 48 60 73 85
ropoj Mocksa Mutep | AcTtpaxaHb | Couwm |Maturopck| Haxogka [ Kamyatck

OOGbeKT pacnonoxeH B 3 BETPOBOM painoHe. BeiGupaem us tabnuubl 3Ha4eHne 4na 4aHHOro panoHa -38 kre/m2

Bbi6op ko3hpuLmMeHTa, yunThiBaOLIErO U3MEHEHNE BETPOBOIO
AaBneHns no Bbicote (1abn. 11.2 CI120.13330.2011"Harpy3ku 1 Bo3aeictauns")

BbicoTta Ze,m KoathdpuupmeHT k Ana TMNOB MECTHOCTU
A -OTKpbITbIE B - ropoackue C -ropoackue
nobepexbs TeppuTOpUn, paiioHbI
MOpen, 03ep U NEeCHbIE MaCCUBbI, |C 3aCTPOIKOA
BOAOXpa paBHOMEPHO 34aHUAMU
HUMULLY, CTENW.  [MOKpPbITbIE BbICOTOIA
npenatcTeuamu  |Gonee 25 m .
BbICOTOl Gonee
10 m.

8o 5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 2,3 2
300 2,75 2,5 22
350 2,75 2,75 2,35

34aHne pacnosioKeHo B pailoHe, COOTBETCTBYIOLLEMY TUMY MECTHOCTU B. YuutbiBas tun
MECTHOCTU 1 BbICOTY Ha KOTOPOW HaxoaAuTca Butpax- 30 M, Bbibupaem 3HaveHue k(ze)= 0,975

PacuntaeM MUHUMAanNbHO AONYCTUMbIA MOMEHT UHEPLMI CTOVKM MO crieaytowei popmyne:
Jx = 0,005217(q pay *Hs * ME*F0n.)

roe;

Moaynb KOHra ans anomMmuumna (ana ctanu 2100000) aBnseTcs BENUYMHON NOCTOAHHON
710000

E=

krc/cm®  const




HOPMaTMBHOE 3Ha4YE€HNE BETPOBOro AaBMeHNsA BbIOMPaAeTCs UCXOAA U3 BETPOBOrO paioHa
W, = 38 Kre/m?

PaccTosHue mexay KpenneHuamm CTONKM (MakcumanbHas u3 npoekTa)
Hy = 300 cMm

Lar CToek (MakCMmarsbHbI U3 NPOEKTa)
a= 1,3 M

dhakTudeckuii npornb ANs cpegHei o4HONPONeTHOW Garnku co cteknonakeTom (tTabn.42 CHull 2.03.06-85)

fron = H,/300= 1,00 cm const

KOS-T, YUUTLIBAOLMIA USMEHEHWE BETPOBOTO AABMNEHUS NO BbICOTE BbIGUPaeM UCX0AS U3 TUMA MECTHOCTM
11 BbICOTbI 34aHUA
k(z,) = 0,975

PacueT BegeM ANs psj0BOIA 30HbI
a3POANHAMUYECKUIA KOIPPULMEHT - BENMUMHA NOCTOAHHASA

c= -1,2 const
KO3(PULMEHT HAAEXHOCTIN MO BETPOBON HArpy3ke npu pacyeTe no npejenbHbiM COCTOAHMAM 1-1 rpynnbl
(CM20.13330.2011)

Yfi= 1,4 const
KO3(PULIMEHT HAAEXKHOCTU NO BETPOBOW Harpy3ke npu pacyeTe no npeaenbHbIM COCTOSHUAM 2-14 rpynnbl
(Cr20.13330.2011)

Yf,= 1 const

HopmaTuBHOe 3HaYeHMe NMKOBOI BETPOBOIA HArpY3KU pacunUTbIBAEM MO POpMyE:

Wp=

Wo'k(ze) "[1+8(ze)I"CV+(-) "Y1,

KO3 PUUNEHT M3MEHEHNSA AaBREHUA BETPA HA YPOBHE z, NpMHUMaemoii no tabn. 11.2 CI

rae

K@) 20.13330.2011
KoadpuymeHT nynbcauuin gasneHust setpa { AN TUNOB
Beicota z, , m MECTHOCTI
A B C
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,5
40 0,62 0,8 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
q(zZe) - KO3 PMUMEHT Nynbcauun AaBneHNS BETPA HA YPOBHE z, NpuHUMaemon no t1abn. 11.4 CI
20.13330.2011
{(Ze) = 0,86
Am? <2 5 10 >20
V+ 1 0,9 0,8 0,75
V- 1 0,85 0,75 0,65
A - naowanb OrpaxaeHus, ¢ KOTOpo cobupaeTca Harpyska
KO3 PULMEHTBI KOPPENALMU BETPOBOIA Harpy3ku, COOTBETCTBYIOLLNE NONOKUTENBHOMY
V+(-) - JasrneHuto (+) n otcocy (-),
npuHuMaembiv no Taén. 11.8 Cr120.13330.2011
V+(-)= 0,933

PacunTbiBa€M HOPMATUBHOE 3HAYEHNE NMUKOBO BETPOBOIA HArpy3ku
Wok(ze) [1+4(ze)]"CV+(-) "Y1,

Wp=

PacueTHas NMUHENHas paBHOMEPHAasi Harpyska Ha €4MHULYY NOBEPXHOCTU pacynTbIBAETCA N0 hopmyne :

q:

Wp *a =

1,003

77,1825

Kr/cm

Kr/m?

mm®

cLiIcoA
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Jx = 0,00521*(qpacy*H,*)/(E*faon.) cMm

Jyyvactb I= 0,00521 = 0,00521 I-aq yactb popmynbl

Juacts lI= gpacy.*H,* = 8127320665 IIl-as1 yacTb hopmyrbl

Jyvactb = E*fyon. = 710000,00 Ill-a yactb popmynbl

Jy = 59,64 cm? MWUHMMAnNbHO A0NYCTUMbIA MOMEHT UHEPLUU CTOIKM

CornacHo HaneHHOMY MUHMManbHO AONYCTUMOMY MOMEHTY UHepLUU BbiIOUpaeM CTOMKY: Krn45370
Jx= 82,09 cm*
Wx= 15,27 cwm?®
MpoBepouHbLIK pacyeT no 1-i rpynne npeaernbHbIX COCTOSAHUMA
¢ Ko3tphpuuueHTOM HAAEKHOCTHM NO BETPOoBOM Harpyske 1,4 (CIN 20.13330.2011)

PacuyeT Ha NPOYHOCTb 3MIEMEHTOB, U3rMGaemMblX B O4HON 13 rMABHbIX MAOCKOCTE, CneAyeT BbINOMHATb MO
dopmyne n.4.11 CHulM2.03.06-85

o= M/ Wn, min < Ry
roe:
M - n3rnbatoLMin MOMEHT,
Wi min=J/Mmax - MUHUMATbHBIA MOMEHT CONPOTUBIIEHUS CEYEHNS ANEMEHTA;
I max - HanBornbLUee pacCcTosHNE OT LEHTpA TAXECTM A0 Kpas ceuyeHus npoduns no ocu
pacuyeTHOI NOCKOCTH;
Yo =1 - ko3dppuumeHT ycnosuii pabotel (Tab. 15, CHulM 2.03.06-85);

R,=125 Mna - pacueTHoe conpoTusneHune Ans cnnasa ALL31T1 rOCT22233-2001 (1ab. 6, CHuI 2.03.06-
85).

PacueT nsrubaioLyero MoMeHTa paBHopacnpeaeneHHoi Harpy3km Q=Wp (B 4aCTHOCTM BETPOBON)
BbINOMNHAETCS NO hopmyne:

M= 0,07*Q*a*H*Yf, 88,50 Kr*m
Tpebyemblii MUHUMANbHbIA MOMEHT COMPOTUBNEHUS:
Wn,min= M/R, 7,08 cm®
o= M/W, 579,55 Kricm’ < R= 1250 krc/om’

YaoBneTBopsieT yCnoButo nporuéa

Bapuant 2. Pacuet psnoBoit CToMKM B YrIoBOM 30He

Pacvem eepmukanbHOU cMOLKU Mo ycnoeulo Xecmxkocmu
(CBOA NPABMIT CI120.13330.2011 "Hazpy3ku u eo3deiicmeun”)

0O6vexkm: Xunoii komnnekc e 2. KpacHoapcke

MCXOQHhIE AaHHble Ansa pac4yera:

BeTpoBon panoH: 3

Tun MecTHOCTH:

KoHCTpyKuMA Ha BICOTE, M: 30

PaccTofaHue Mexay KpenneHuamMun (max u3

npoekra), cm: 300

Lar cToek (max u3 npoekra), M: 1,3

A3pognHamuyeckun koadhuumeHnT, c: -2,2 0na yanoeoli 30Hb!
PaccmaTtpuBaemas cTomka: Paposas cTonka

3anonHeHue BUTpaxa: CTeKNonaKeTom

BeTpoBble Harpy3skn (NPUHUMAKTCA No KapTe 2 npunoxedus XK k CM 20.13330.2011 "Harpy3sku 1 Bo3aeicTens")

Betpogoit
papﬁm la | I I v v Vi Vi
W, kMa 0,17 0,23 0,3 0,38 0,48 06 0,73 0,85
Wy, kre/m2 17 23 30 38 48 60 73 85
ropoga Mockea Mutep | AcTpaxaHb Coun Maturopck | Haxogka | KamuaTck

OObeKT pacnonoXeH B 3 BETPOBOM paiioHe. Boibupaem u3 Tabnuibl 3Ha4eHue Ans AaHHoro paiioHa -38 krc/m2
BriGop koadprmenTa, yuuThiBaIOWEro U3MEHEHWE BETPOBOrO

AaeneHuns no eeicote (tTabn. 11.2 Cr20.13330.2011"Harpy3kun v Bo3gencTeuna")
| Boicora Ze,m | KoatbdmyueHT k 4ns TUNOB MECTHOCTU




A -OTKpbITbIE B - ropoackue C -ropoackue
nobepesxba TeppuTopuu, paioHbI
MOpeii, 03ep K necHble MacCuBbl, |C 3aCTPOIKONA
BOAOXpa paBHOMEPHO 3A4aHnAMN
HUNWLY, CTenu. NOKPbITbIE BbICOTOM
npenaTcTeuamu  (Gonee 25 m .
BbiCOTO Gonee
10 m.

4o 5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 1,9 1,55
200 2,45 21 1,8
250 2,65 2,3 2
300 2,75 2.5 2,2
350 2,75 2,75 2,35

3aaHue pacnonoXeHo B pailoHe, COOTBETCTBYIOLLEMY TUMY MECTHOCTU B. Y4uTbiBas TMN MECTHOCTM U
BbICOTY Ha KOTOPOIW HaxoauTcs BuTpax- 30 M, Bolbupaem 3HaueHue k(ze)= 0,975

PacyutaeM MUHMManNbHO AONYCTUMbIA MOMEHT UHEPLMK CTOIKK NO cneayiowei opmyne:
Jx =0,00521*(q pacy *H1 *JE*f gon.)

rae;

moayne KOHra ansa antoMmuHus (Ans ctanu 2100000) AaBnAeTCA BENUYUHON NOCTORHHON

E= 710000 krc/cm?  const
HOPMAaTUBHOE 3HAYEHNE BETPOBOro AABNEHWUSA BbIOMPAETCA MCXOAA U3 BETPOBOro panoHa

Wy = 38 Kkre/m?

PaccTosiHue mexay KpenneHusmy CTONKM (MakCcumanbHas U3 npoekTa)
Hy= 300 cM

Lar CToek (MakcumanbHbIA U3 NPOEKTa)
a= 1,3 M

hakTuueckuii npormb Ans cpejHei ogHonponeTHol 6anku co cteknonakeTom (Tabn.42 CHulM 2.03.06-85)

fron = H,/300= 1,00 cm const

KO3(-T, YUUTLIBAIOLLMIA M3MEHEHNE BETPOBOTO AABMEHUS MO BbICOTE BLIGMPAEM UCXOAS U3 TUNA MECTHOCTHU 1
BbICOTbI 34aHNS
k@zo) = 0,975

PacueT BegeM 4Nns YrnoBOMN 30HbI
a3pOoANHAMUYECKNI KOIPDULMUEHT - BENMUYMHA NOCTOAHHASA

c= 22 const
KO3S(ULMEHT HAAEXKHOCTM NO BETPOBOI HArpy3ke npu pacyeTe no npeaesibHbiM COCTOAHUAM 1-1 rpynnbl (CI1
20.13330.2011)

Yf,= 1,4 const
KO3(PULIMEHT HAAEXKHOCTW NO BETPOBOI HAarpy3ke npu pacyeTe no npeienbHblM COCTOSHUAM 2-1 rpynnbl (CI1
20.13330.2011)

Yf,= 1 const

HopmaTnBHOE 3HaueHWe NUKOBOI BETPOBOI Harpysku pacuynTeiBaem no opmyne:
Wp= Wotk(ze) [1+G(z)I"CHV+(-) YT, rae

k(z,) - KO3(PPULMEHT UBMEHEHUS AaBMEHUS BETPA Ha YPOBHE z, NpuHUMaemoli no tabn. 11.2 CIM
20.13330.2011

mm®

cLiIcoA

cucrtema CHAJI KII50K METOOMKA NMOABOPA CTOEK U PUTENEU

QETUCT

40 9000

417



mm®

cLiIcoA

-

euctema CHUAJI KII50K METOOMKA NOOBOPA CTOEK U PUTENEU

QELUCT

4065000

418

KoaduyueHT nynbcauuin 4asneHus setpa { Ans TUNoB
Beicota z,, m MECTHOCTU
A B 9
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,5
40 0,62 0,8 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
Z(Ze) - KO3 PULUMEHT Nynbcauun AaBneHns BETPa HA YPOBHE z, NpMHUMaemon no tabn. 11.4 CM
20.13330.2011
{(Ze) = 0,86
A.m? <2 5 10 >20
V+ 1 0,9 0,8 0,75
V- 1 0,85 0,75 0,65
A - nnowjab orpaxzaeHus, ¢ KOTopoli cobupaeTcs Harpy3ka
V() - KO3 PULMEHTbI KOPPENSLMM BETPOBOIA HAarpy3skn, COOTBETCTBYIOLUME NONOXUTENbHOMY AABNEHNIO
(+) notcocy (),
npuHMMaembim no Tabn. 11.8 Cr20.13330.2011
V+(-)= 0,933

PacunTbiBaeM HOpMaTUBHOE 3HAYEHWE NUKOBOI BETPOBOIA HArpy3Ku

Wp= W 'k(Ze) *[1+4(ze)]*C*V+(-)*Yf, 141,501 Kr/M®
PacueTHas nuHenHas paBHOMEPHAsA Harpy3ka Ha eAuHULY NOBEPXHOCTU pacunTbIBAETCs no hopmyne:
q= Wp *a = 1,840 Kr/cm
Jx = 0,00521*(gpacu*H,*)/(E*faon.) cm?
Jyyactb I= 0,00521 = 0,00521 I-as yacTb popmynbl
Jyyacts lI= gpacy.*H," = 14900087887 Il-as yacTs hopmynbl
J, vacts lllI= E*f,0n. = 710000,00 Ill-8 yacTb popmynbl
Jy= 109,34 cm? MWHUMAnbHO AONYCTUMBI MOMEHT MHEPLMKM CTOMKW
CornacHo HaWgeHHOMY MMHMMANLHO OONYCTUMOMY MOMEHTY WHEepPLUUK BbIOMpaemM CTOMKY: Kr45548

Jx= 140,01 cm*
Wx= 21,26 cm°®
MpoBepoyYHLIA pacyeT no 1-# rpynne npegensHLIX COCTOAHUNA
¢ KoadhdbmuneHTOM HaAEeXKHOCTH No BeTpoBOMW Harpyske 1,4 (CIM 20.13330.2011)

PacueT Ha NpoYHOCTb 3aNEMEHTOB, N3rmnbaembix B O4HON W3 MMABHbIX NMOCKOCTEN, CNEAYET BbINONHATL NO
cdopmyne n.4.11 CHulM2.03.06-85

o= M/ W, i < Ry
rae:
M - n3rnbaloLLmil MOMEHT;
W, min=J/Mmax =~ MUHUMAnNbHBIA MOMEHT CONPOTUBNEHUA CEYEHUA INEMEHTA;
I - HanbBonbllee paccToAHne OT LiEHTpa TAXECTW 40 Kpas cevyeHus npoduns no ocu pacHeTHOA
NNoCKoCTH;
Yo =1 - ko3 uymneHT ycnosuii paboTel (1ab. 15, CHulM 2.03.06-85);

R,=125 Mna - pacyeTHoe conpoTuenexue gna cnnasa A131T1 MOCT22233-2001 (tab. 6, CHulM 2.03.06-85).
Pacuet usrnbaioLyero MomeHTa pasHopacnpegenerHoii Harpyskn Q=\Wp (B 4acTHOCTM BETPOBOW) BbINONHAETCA NO
dopmyne:

M= 0,07*Q*a*H#*Yf, 162,25 Kkr'm
Tpebyemblii MUHUMANbHBIA MOMEHT CONPOTUBNEHUR:
Wn,min= M/R, 12,98 M’

763,15 Kr/cM’ < R= 1250 kre/em’

¥

o= M/ W,

YAaoBneTBopseT yCNoBuio nporuéa



Bapuant 3. Pacuet yrnoeoi cToiku B yrnoBoit 30He

Pacyem eepmukanbHOU CMOUKU N0 YCII08UI0 X€CmKocmu
(CBOJ NMPABUJ1 CI120.13330.2011 "Hazpy3ku u eo3delicmeus”)

O6nekm: Xunol komnnekc e 2. KpacHosipcke

NcxogHble AaHHbIE Ang pacyera:

BetpoBo# paioH: 3

Tun MecTHOCTU:

KOHCTpyKUMA Ha BbICOTE, M: 30

PaccTtosiHue MexAay KpenneHnsaMm (max us

npoeKTa), cm: 300

LLar cToek (max U3 npoekra), M: 1,3

A3apoauHamuyeckuin KoadhcuLmeHT, c: -2,2 Ona yanoeoll 30HbI

PaccmaTtpuBaemas cTomka: YrnoBasi cToMKa

3anonHeHue BUTpaxa:

CTeKnonakeTom

BeTpoBble Harpyskn (npuHumMatoTes no kapte 2 npunoxeHus XK k ClM 20.13330.2011 "Harpysku n Bo3geircteums")

BeTposo la | I 1 W, Vv Vi VIl
panoH
W, klMa 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85
W, kre/m2 17 23 30 38 48 60 73 85
ropoj Mocksa Mutep | AcTpaxaHb Coun Maturopck | Haxogka | Kamuatck

OGBLEKT pacnonoxeH B 3 BETPOBOM paiioHe. Beibupaem ns Tabnuubl 3HaueHue ANs JaHHOro paiioHa -38 krc/m2

Bbi6op koahduLmMeHTa, yunTbhiBaOLLErO NU3MEHEHNE BETPOBOIO
JLaBneHus no Bbicote (tabn. 11.2 CIM20.13330.2011"Harpysku u Bo3geicTaus")

BbicoTta Ze,m KoadpdpumeHT k 4nA TUNOB MECTHOCTU
A -OTKpbITbIE B - ropoackue C -ropojckue
no6epexbsa Tepputopuu, painoHbl
MOpEN, 03ep 1 TNECHbIE MACCUBbI, [C 3aCTPOMKOIA
BOAOXpA paBHOMEPHO 3paHusaMN
HUAULY, cTenu. NOKPbITbIE BbICOTON
npenatcreusmn  |Gonee 25 m .
BblCOTOI Bonee
10 m.

8o 5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,256 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 1,9 1,55

200 2,45 2,1 1,8

250 2,65 2,3 2

300 2,75 2,5 2,2

350 2,75 2,75 2,35

3AaHne pacnonoXeHo B panoHe, COOTBETCTBYIOLLEMY TUMY MECTHOCTM B. YunTbiBasi TN MECTHOCTU U
BbICOTY Ha KOTOPOW HaxoauTcs BUTpax- 30 M, Bbibupaem 3HadeHue k(ze)= 0,975

Pacuntaem MuHMMAanNbHO JONYCTUMbIA MOMEHT UHEPLUM CTOWKM MO CneaytoLein hopmMyne:
Jx =0,00521%(q pacy *H1 * JAEFa0n.)
rae;
mMoaynb FOHra ans anomuHus (ana ctanu 2100000) aBnseTcs BENUYUHON NOCTOSHHOM
E= 710000 krc/cm®  const
HOPMAaTWBHOE 3Ha4YEHWE BETPOBOro AaBrieHNs BbIGUPaeTCa UCXOAA M3 BETPOBOroO panoHa
W, = 38 Kre/m?

PaccTtosHue mexay kpenneHusmMu CTONKM (MakcumarnbHas U3 NpoeKTa)
Hqy = 300 cM

mm®

cLiIcoA

cucrtema CHAJI KII50K  METOOMKA NOABOPA CTOEK U PUTENEU

QETUCT

40 9000

419



mm®

LI A

-

eucrtema CHAJI KII50K METOOUKA MOOABOPA CTOEK U PUTENEM

QELUCT
@
406 9000

420

Lar CToek (MakcMmanbHbI U3 MPOEKTa)
a= 1,3 M

dhakTudeckuin npornb ans cpefHein ogHonponeTHon 6anku co creknonakeTom (tabn.42 CHull 2.03.06-85)
faon = H./300= 1,00 cM const

KO3-T, y4UTbIBAIOLMIA USMEHEHNE BETPOBOrO AaBNEHNS NO BbICOTE BbiOUPaEM UCXOAA U3 TUMA MECTHOCTU U
BbICOTbI 34aHUA
k(z,) = 0,975
Pacuet Begem Ansa yrnoBoOli 30HbI
a3pOAUHAMUYECKNI KOIDPULMEHT - BENMYMHA NOCTOAHHASA
c= 2,2 const

KO3(ULMEHT HaAEXHOCTI NO BETPOBOIA HArpy3Ke Mpu pacyeTe no npeaenbHbiM COCTOAHUAM 1-1 rpynnbl (CI1
20.13330.2011)

Yf,= 1,4 const
KOSPULMEHT HAZEXHOCTU NO BETPOBOI HArpysKke npu pacyeTe no npejenbHbiM COCTOAHNAM 2-1 rpynnbl (CI1
20.13330.2011)

Yf,= 1
HopmaTueHOe 3Ha4YeHne NMKOBOW BETPOBOIW HArpy3ku pacuyutbisaem no opmyne:
W k(Ze) [1+8(2e)|"CTV+(-) "Y1,

Wp=

kz.) -

KO3(PPULUMEHT USMEHEHNSA AABMEHNA BETPa Ha YPOBHE z, NpuHMMaemon no t1abn. 11.2 CI

20.13330.2011

const

KoadbnymeHT nynbcauuii gaBneHns setpa { AN TUNOB
Beicota z, , m MECTHOCTHM
A B C
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,5
40 0,62 0,8 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
2(Ze) - KO3pPULUMEHT Nynbcayun AaBIieHUs BETPA HA YPOBHE z, NnpuHumaemon no tabn. 11.4 CI
20.13330.2011
{(Ze) = 0,86
A2 <2 5 10 >20
V+ 1 0,9 0,8 0,75
V- 1 0,85 0,75 0,65
A - nnowasb orpaxaeHus, ¢ KOTopon cobupaeTca Harpyska
V) - KO3 DULMEHTbI KOPPENALMUN BETPOBOWN HArpy3Ku, COOTBETCTBYIOLLUE MONOXUTENbHOMY
AaeneHuio (+) n otcocy (-), NPUHUMAaeMbIM no Tabn. 11.8
V+(-)= 0,933
PacunTtbiBaem HOpMaTUBHOE 3HAYEHWE NUKOBOI BETPOBOI HArpy3ku
Wp= W, k(ze) [1+4(z)]"C*V+(-) YT, 141,501 Kr/m?
PacuyeTHas nuHeliHasa paBHOMEpHas Harpyska Ha eAUHULY NOBEPXHOCTU pacymTbiBAETCA No hopmyne:
q= Wp *a = 1,840 Kr/cm



mm®

cuicoA

Jx = (0,00521*(qpacy*H,*)/(E*faon.))*cos45° cMm

Jyvacts I= 0,00521 = 0,00521 I-ag yactb hopmynbl

Jyvactb 1= gpacy.*H:* = 14900087887 Il-ag yactb popmynbl

Jyvactb = E*f,on. = 710000,00 Ill-5 yacTb chopmynbl

Jy= 77,31 cm? MUHUMANbHO AONYCTUMbIA MOMEHT UHEPLUUN CTONKA
CornacHo HangeHHOMY MUHUMaJNbHO AONMYCTUMOMY MOMEHTY UHepLUK BbiIOUpPaeM CTOMKY: KIncC 491

Jx= 324,07 cm*
Wx= 35,88 cm?
MpoBepoYHbIA pacyeT no 1-i rpynne npeaenbHbIX COCTOSAHUMA
¢ K03dpPULIMeHTOM HAAEXKHOCTHU MO BETPOBOW Harpy3ske 1,4 (CI 20.13330.2011)

PacueT Ha NpoYHOCTb 3NEeMEHTOB, N3rMbaembIX B OAHON N3 rMaBHbIX MIOCKOCTEN, CNEAYeT BbINOMNHATb NO
copmyne n.4.11 CHulM2.03.06-85

0= M/ Wn, min < Ry
roe:
M - n3rnbatoLLin MOMEHT; )
W min=d/Mmax - MUHUMAnbHbIA MOMEHT COMPOTUBIIEHUS CEUYEHUS SNEMEHTa;
I max - HanborbLLUee pacCTOSHNE OT LieHTpa TAXECTU AO Kpas CeYEHNUS Npoduns N0 OCx pacHeTHON
NMNOCKOCTY;
Yo =1 - ko3aphuuymeHT ycnoeumn paboTel (Tab. 15, CHulM 2.03.06-85);

R,=125 Mna - pacueTHoe conpoTueneHue ans cnnasa A31T1 FOCT22233-2001 (tab. 6, CHull 2.03.06-85).
PacueT nsrubaroLero MomMmeHTa pagHopacnpeAeneHHoii Harpy3ku Q=VWp (B 4aCTHOCTU BETPOBOW) BbINOMHAETCH NO
copmyne:

M= 0,07*Q*a*H2*Yf; 162,25 kr*m
TpebyemMbln MUHUMATbHBIA MOMEHT COMPOTUBIIEHUS:
Wn,min= M/R, 12,98 cm’
o= M/ W, 452 19 Kr/cm’ < R,= 1250 Krc/cm?

YaoBneTBOpsieT yCroBMIO Nnporuéa

cucrema CHAJI KII50K METOOMKA NMOABOPA CTOEK U PUTENEU

QETUCT

400 9000

421



am®

[T W

CTATUMECKUE PACHETDI
HOK/TIOHHOM CTOMKM MO ABYXOMNOPHOU CXeMe

Mnan kposnu

e/5 g\ e/5 [ByxonopHas cxema KpenneHus
a=x/2+y/?2
‘ CFL———D_%_J_TC ‘-‘\" lj—+y A
S - \
| | L |
l | r | . e . - | R
| | - | = | =
2P E Dl oo} ' '
, | I | |
_-||_ JI— — : . :
 IC T DT | i
- L _ | |
I I
Bemuna € pasHa menbemy 3 b u L | |
I I
| |

Benmnunra € pasra Merblemy m3b wLL.

e/10 (min 15 M)

cuctema CHAJI KII50K  METOOMKA MOABOPA CTOEK U PUTEJIEU

I
| =
e
| I | g
i Yrmosas 30Ha | £ 3
| g B
I -
o
> I
| |
| T ]

P/ l X _ y =‘

\ YrnoBas CToMKa \PﬂﬂOBaﬂ CTOMHa PRpoBan CToMKa
YT NOBOJ 30Hb P YT TI0BOM 30Hbl P PANOBO 30HbI

o)
=
=
=
S




Bapuanr 1.

no ycnoeuro xecmkocmu (CBOL NMPABUIT C120.13330.2011 "Haepy3ku u eo3deiicmeus”)

06bekm: Kunoii komiiexc 8 2. KpacHosipcke

WcxoaHble AaHHble ANs pacyera:

Pacuet pspoBoit cTOMkM B psfloBOM 30HE

BeTpoBoii paiioH:

Tun MecTHOCTH:

CHeroBoW panoH:

KoHCTpyKums Ha BbicoTe A0, M:

30

[nuHa HaKNOHHOW CTOMKKN (Max U3 NpPoeKTa), CMm:

300

Yron HaKnoHa CTOMKN K rOpu3oHTanbHoMn
MOBEPXHOCTY, rpagychbi:

26

Lllar ctoek (max U3 npoekra), M:

1

A3poavHamMuyeckuin koadg puumeHr, c:

-1,2

0ns psidoeoii 30HbI

PaccmaTtpuBaemas cTomka:

PsapoBas cToiika

3anonHeHue BUTpaxa:

CTeKnonakeromMm

TonwuHa ctekna (Obwas TonwmHa cTekna B
cTeKrnonakere), CM:

14

30Ha [MonoxeHve 3HaveHve
A PsigoBas soHa -1,2
B Yrnosas 30Ha 22
C KpoBng 3oHa C -3,4
D Kpoensa soHa D -2,4
E Kpoens 3oHa E -1,5

BeTpoBble Harpysku (MPUHUMAKTC!

MnkoBble 3HaYeHUs aapoANMHAMUYECKNX KO3 uLmMeHTOoB Ans
NPsIMOYTofbHbIX B NnaHe 34aHui, C:

9 N0 kKapTe 2 npunoxexus XK k CIM 20.13330.2011 "Harpysku 1 Bosgenctens')

BeTpoBoi

. la | Il 1l I\ \ M VI
pavioH
W, KlMa 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85
W, Kre/m2 17 23 30 38 48 60 73 85
ropog Mocksa Mutep | AcTpaxaHb Coun Maturopck | Haxoaka | Kamyatck
O6beKT pacnonoxeH B 3 BETPOBOM paioHe. Beibupaem 13 Tabnuubl 3HaveHve Ans
JaHHoro pamnoHa -38 Kkre/m?
Bbl6op koathhumupeHTa, yunThbIBaKOLLEro USMEHEHWE BETPOBOrO
JaBrneHus no BbicoTe (Tabn. 11.2 CIM20.13330.2011"Harpysku 1 Bo3gelicTeus")
BeicoTa Ze,m KoadhdpuLmeHT k Ans TNoB MECTHOCTK
A -OTKpbITbIE B - ropoackue C -ropoackue
no6epexba TeppuUTOpUN, NecHble  [paiioHbl
Mopei, 03ep U MaccyBhbl, paBHOMEPHO [C 3acTpolikow
BOAOXpa MOKpbITEle 34aHnsaMm
HUMULLY, cTenu. npenaTcTBUAMM BbICOTON
BblcoToN Gonee 10 M. [Gonee 25 M .
fo5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1.1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 1,9 1,55
200 2,45 21 1,8
250 2,65 2,3 2
300 2,75 25 22
350 2,75 2,75 2,35
BbiBop pacyeTHOro 3HaueHUs CHEroBoW Harpysku MPMHUMaETCA B 3aBUCUMOCTM OT CHEroBOro palioHa no kapTe 1
npunoxeHnsa XX n taé. 10.1 CM 20.13330.2011 "Harpysku u Bo3geicteunsa”
CHeroBble paiioHbl | Il Ml v V Vi VII
Sy, KMNa 0,8 1,2 1,8 2,4 32 4,8 56

mm®

[ e W

-

cuctema CHAJI KII50K  METOOUKA NMOABOPA CTOEK U PUTEJIEU

QEIUCTe
@'
40 9000

423



mm®

LA

-

euctema CHUAJI KII50K METOOMKA NMOOBOPA CTOEK U PUTENEU

QEUCT
@
4065000

424

3aaHmWe pacnonoxeHo B palioHe, COOTBETCTBYIOLLEMY TUNY MeCTHOCTW B. YunTbiBas TWM MECTHOCTU U BLICOTY Ha
KoTOpon HaxoauTes BuTpax- 30 M, BelbupaeM 3HaueHue k(ze)= 0,975. Belbrpaem cornacHo CHEroBoro pavioHa 2
pacyeTHoOe 3HayeHUe CHEroBow Harpysku 120kr/M?
PacuMTaeM MUHUMATBHO JOMYCTUMBIA MOMEHT MHEPLIMM CTOWKM Mo creaytoLleil opmyne:
Jx = (5/384) *(qpacv *H4)/(E*f60n,)

, Tae:
MoAynb FOHra gns anoMuHusa (4ns ctany 2100000) ABnseTcA BENUYUHON NOCTOSHHOW

E= 710000 krc/om®  const

ANMHA HaKIOHHON CTOWKM (MakcuMarnkeHasa us npoekTa)
H= 300 oM

CyMMapHas pacdeTHas Harpyska
Gpacy™ (Wp+S*cos™a)"y+g*cosa™y,

Yron HakrioHa CTOMKM K FOPU3OHTaNbHOWM NOBEPXHOCTH
a= 26 rpagychbl

KOCUHYC Yrra HakrmoHa
cosa= 0,899

KBaApaT KOCWMHYCa yrra HaknoHa
cos?a= 0,808

Lar cToek (MakcumarsibHbIN U3 NpoekTa)
a= 1 M

chakTnyeckmii Nporné Ana cpefHel o4HONPONeTHON Gankn co cTekrnonakeToM (Tabn.42 CHuM 2.03.06-85)

faon = H/300= 1,00 oM const

Ongegeneuue Harpyskuv ot COOCTBEHHOIO Beca OCTEeKNEHUs Ha eAnHuluy NnoBepXHOCTU:

g= b*y 0,0035 Krc/cM?  Harpyska oT COBCTBEHHOro Beca OCTEKINEeHUA Ha
e[IMHNLY NOBEPXHOCTN
, rae:
b= 1,4 cM TonwMHa cTekna (obLyas TonwyHa cTekna B CTeknonakeTe)
y= 0,0025 Kkrc/cm?® const yAernbHblii BeC cTekna

OnpeaeneHue CHeroBOW Harpysku Ha eAMHULLY NOBEPXHOCTU:

S=84u= 0,012 Kr/cm? pacyeTHOe 3HaJeHue CHEroBOW Harpysky Ha
rOpU3oHTarnbHYO NPOeKLMIo
, rae:
S&= 120 Kr/m? BEC CHEroBoro Nokposa Ha 1 M2 ropu3oHTaneHoN
MOBEPXHOCTU 3eMNU, NPUHUMAEMbIA B COOTBETCTBUUM C Tab
10.2 CIM 20.13330.2011 "Harpysku n BosgeicTansa"
p= (60-0)/30= 1,0

Koaq)MquHT nepexoja oT BeCa CHEroBoro rnokposa 3emrnu K CHEroBoW
Harpyske Ha cBeTonponyckaroLjee 3anosiHeHne npuHuMaeTca no Tab.

.1 npunoxeHus I CM 20.13330.2011 "Harpysku 1 Bosgenctans”

B a, rpag
1 a=30
0 =60

Onpegeneuue BeTEOBOﬁ Harpys3ku Ha eanHuLlYy NoBePXHOCTU

HOpPMaTUBHOE 3HaueHUe BETPOBOro AaBNeHNs BeIONpaeTCa MCXOAA U3 BETPOBOro palioHa
W, = 38 Kre/m?

KOSCP-T, y‘-IVITbIBalOLLlVIIh U3MeHeHWe BeTpPOoBOro AaBrneHnsa no BbicoTe BbIGVIpaeM ncexoaa Us Tuna MeCcTHOCTU U BbICOThI
30aHua
k(zo) = 0,975

PacuyeT BegeM Ans pSA0BON 30HbI
as/poANHaMUYECcKknii koadppULIMEHT - BENUYMHA NOCTOSHHAA

c= -1,2 const
KOS MLIMEHT HAaAEXHOCTU MO BETPOBOW Harpyske Mpu pacyeTte no npegenbHbIM COCTOSIHUAM 1-1 rpynnbl (CM
20.13330.2011)

Yf.= 1,4 const
KOS MLIMEHT HAaAEXHOCTU MO BETPOBOW Harpyske Mpu pacyeTte no npegenbHbIM COCTOSHUAM 2-1i rpynnbl (CIM
20.13330.2011)

Yf,= 1 const



HopmaTuBHOe 3HaueHWe NKOBOW BETPOBOI Harpy3ku pacuuTbiBaeM no opmyne:

Wp= Work(ze)*[1+{(Ze)]"CHV+(-)*Yf, rae
k(z) - K03 PULIMEHT UBMEHEHNS AaBIEHUS BeTpa Ha YPoBHE z, MpUHUMaeMol no Tabn. 11.2 CIM 20.13330.2011
KoadbmumeHT nynecauuii jasneHns Betpa { Ans TUMoB
BbicoTa z, , M MECTHOCTU
A B C
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,5
40 0,62 0,8 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
{(Ze) - KoathPULIMEHT nynbcaunun AaBrieHUA BeTpa Ha YpoBHE z, NpUHUMaeMoi no Tabn. 11.4 CIM 20.13330.2011
{(Ze) = 0,86
A.m? <2 5 10 >20
V+ 1 0,9 0,8 0,75
V- 1 0,85 0,75 0,65
A - nrowjase orpaxaeHus, ¢ KoTopol cobupaeTcs Harpyaka
V(=) - K03hHULIMEHTBI KOPPEnsALWI BETPOBOW Harpy3ku, COOTBETCTBYIOLLIME MONOXUTENBHOMY
AasneHuio (+) n otcocy (-), NpuHuMaembim no Taén. 11.8 Cr20.13330.2011
V+(-)= 0,967

PacunTbiBaeM HopMaTUBHOE 3HaueHMe NUKOBOV BETPOBON Harpyaku
Wo'k(Z)*[1+4(Ze)]"C*V+(-)*Yf,

Wp=

0,00799  Kr/om?

PacueTHas nuHeliHasi paBHoOMepHas Harpyska Ha eMHILY NMoBepPXHOCTU pacunTbIBAETCA Mo hopmMyrie:
(Wp+S*cos* a)*y+g*cosa*y,=

qpacq. =
L roe:

P=

yi=

Jx = (5/384)*(qpacu*a*H*)/(E*fgon.)

J, vactb |=
J, vactb 1=
Jy vactb =

Jy =

CornacHo HailleHHOMy MMHUMalnbHO AONYCTUMOMY MOMEHTY UHEPLIUM BbIGUPAEM CTOMKY:

0,9

1.1

const

const

5/384 = 0,01302

Gpacy “a*H* = 15697347439

E*fgon. = 710000,00

287,88

0,0194  «kr/cm

KOSULMEHT coueTaHUs Harpy3oK Nnpu pacyeTe 0fHOBPEMEHHOTO
JeliCTBUS CHEroBbIX 1 BETPOBLIX Harpy3sok

KOSULMEHT HAAEXKHOCTH MO Harpy3kam CBETOMPOMyCKatLLWX

3feMeHToB

CcM

l-aq yacTb copmynbl
Il-ag yacTb chopmynbl
IlI-a yacTb copmynbl

MWHUManbHO ,D,OI'IyCTI/IMbII?I MOMEHT nHepuun CTONKM

MpoBepoyHbIi pacyeT no 1-i rpynne npegenbHbIX COCTOAHUN
¢ ko3 puumeHTOM HageKHOCTU NO BeTPOBOMN Harpy3ske 1,4 (CIM 20.13330.2011)

KMC 584
Jx= 3511 cmt
Wx= 39,11 o™

PacuyeT Ha NPOYHOCTbL 3MEMEHTOB, M3rnbaemMblx B OHOW U3 rMaBHbIX MNOCKOCTEN, ceayeT BhINoMHATL Mo dopmyne
n.4.11 CHulM2.03.06-85

o=

rae:
M

rmax

Ye =1

- N3rubatoLLuii MOMEHT;
Wi, min=/Mmax = MUHUMATBHBIA MOMEHT COMPOTUBIEHUS CEYEHUS ANeMeHTa;

M /Wn,min

<

R

y

- HauGonbllee paccTOAHNE OT LIEHTpa TAXECTU [0 Kpasd ceveHWsa npodnns rno ocu pacqeTHON NoCcKoCTH,;
- KoahpuLMeHT ycrosuii paboThl (Tab. 15, CHulM 2.03.06-85);
R,=125 Mna - pac4eTHoe conpoTusneHue Ans cnnasa AL31T1 FOCT22233-2001 (1a6. 6, CHulM 2.03.06-85).

PacueT narmbatoLero MomMeHTa paBHopacnpeaeneHHow Harpy3kn Q=(Wp*Yy +S*cos®a)*y+g*cosa*y; BbINONHAETCA No

dopmyne:

M= (1/8)*Q*a*H**Yf,=

TpebyeMblit MUHUMAIbHbI MOMEHT COMPOTUBIEHNS:
M/R,

Wh,min=

o=

M/ W,

250,39 kr'm

20,032 cM®

640,23 Kr/cm’ <

Ry= 1250 Kre/om?

YaoBneTBopsieT ycnoButo nporuéa
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Bapuanr 2.

no ycnoeutro xecmkocmu (CBOL NMPABUIT C120.13330.2011 "Haepy3ku u eo3delicmeus”)

O6bexkm: XKunol Komrnekc e 2. KpacHosipcke

McxoaHble AaHHbIe Ang pacyeTa:

PacueT pspoBoit CTOMKM B YrioOBOM 30He

BeTpoBoi paoH: 3

Twun MecTHOCTU: B
CHeroBoun panoH: 2
KOHCTpYKLMA Ha BbicoTe Ao, M: 30
[nnHa HaKNOHHOW CTOMKK (max U3 NpoeKTa), CM: 300

Yron HaKkrnoHa CTOMKU K FrOpU3oHTanbHOM

MOBEPXHOCTU, Fpagycbl: 26

LLlar ctoek (max u3 npoekTa), M: 1
A3apoanHaMUyecKui KoapULIUEHT, C: -2,2
PaccmatprBaemas cTomKka: PapoBag cTolka
3anonHeHWe BUTpaxa: cTeKrnonakeTom
TonwuHa cTekna (O6wWasn TonwmHa cTekna B

CTeKnonakere), cM: 1,4

MNMuKoBble 3HaYeHUA aapoaAnHaMUYeCcKUX KoadhduumeHToB Ana

NpAMOYronbHbIX B NnaHe 3AaHUI, C:

0nsa yanoeoli 30HbI

3oHa [onoxeHue 3HaveHne
A PsipoBas 3oHa -1,2
B Yrnosas 3oHa 22
C Kpoens 3oHa C -3,4
D Kpoens 3oHa D -2,4
E KpoBns 3oHa E -1,5
BeTpoBble Harpy3ku (NpuH1MatoTcs o kapTe 2 npunoxeruns XX k CIM 20.13330.2011 "Harpy3aku 1 Bozgencteus'")
Berposoi la | [ Il IV Vv Vi Vil
paiioH
W, klMa 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85
W, Kre/m2 17 23 30 38 48 60 73 85
ropog MockBa Mutep | AcTpaxaHb Coun Maruropck | Haxogka | Kamuarck
O6bekT pacnonoxeH B 3 BETPOBOM paiioHe. Bbibupaem ns tTabnuupl sHaueHne
ANSA faHHOro paioHa -38 kre/m?
Bbibop KoathmLMeEHTa, YUMTbIBAIOLLErO N3MEHEHNE BETPOBOMO
AaBrneHus no BeicoTe (Tabn. 11.2 CI120.13330.2011"Harpysku 1 Bosgeinctams')
BbicoTta Ze,m KoaddumumeHT K Ana TUNOB MECTHOCTU
A -OTKpbITble B - ropoackue C -ropogckue
nobepexes TEPPUTOPUH, NIeCHblE  |paiioHbl
Mopei, o3ep u MaccuBbl, pPaBHOMEPHO [C 3acTpolikoi
BoJoXpa NOKpbIThIE 3paaHusMm
HUAULL, CTenu. NPensITCTBUSIMA BbICOTOM
BbicoToll Gonee 10 M. |Gonee 25 m.
fo5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 23 2
300 2,75 2,5 22
350 2,75 2,75 2,35
BbiGop pacyeTHOro 3HaueHWs CHEroBol Harpy3ku NPMHUMAETCS B 3aBUCHMOCTU OT CHEroBOro paiioHa no kapTe 1
npunoxennsa XX u tab. 10.1 CM 20.13330.2011 "Harpyskn u Bo3geicTens"”
CHeroBble paiioHbl | 1 1} I\ V Vi )il
Sg KlMa 0,8 1,2 1,8 2,4 3,2 4.8 5,6




3paHue pacnonoXeHo B pailoHe, COOTBETCTBYIOLLLEMY TUMY MECTHOCTU B. YuuTbIBasi TN MECTHOCTU U BbICOTY Ha
KOTOpoii HaxoauTcs BUTpax- 30 M, BbiGupaem sHaveHne k(ze)= 0,975. BbiGupaem cornacHo CHEroBoro parioHa 2
pacyeTHoe 3HaqeHre cHeroBoi Harpyaku 120kr/v?

PacuntaeM MAHMManNsHO AOMYCTUMBIA MOMEHT UHEPLIMK CTOKM Mo creaytoLei hopmyne:
Jx = (5/384)(q pacy *H* M(EF s0r.)

, Tae:
moaynk FOHra gns antomuHns (ans ctann 2100000) senseTcs BENUUUHOW NOCTOSHHOW
E= 710000 krclem®  const

ANVHAa HaKINOHHOM CTOWKM (MakcuMaribHas U3 npoekTa)
H= 300 cMm

CcyMMapHasi pacyeTHasi Harpyska
Opacs=  (Wp+S*cos?a)*y+g*cosay,

Yron HaknoHa CTOMKMN K FoPpU3OHTarnbHON NOBEPXHOCTH
a= 26 rpagychbl

KOCWHYC yriia HakroHa
cosa= 0,899

KBaapart KoCUHyca yrna HaknoHa
coso= 0,808

Lar cToek (MakcmanbsHbI U3 NpoeKkTa)
a= 1 M

hakTuuecknii nporn6 Ans cpeaHeli ogHonponeTHol Ganku co cTeknonakeTom (Tabn.42 CHulM 2.03.06-85)

f

o = H/300= 1,00 cM const

OnpepnenexHue Harpysku ot COGCTBEHHOro Beca OCTeKNEeHUs Ha eanHULLY NOBEePXHOCTU:

g= b*y 0,0035 Krc/cm?  Harpyska oT COOCTBEHHOIO BECa OCTEKIIeHUS Ha
efIMHNLLY NMOBEPXHOCTU
,roe:
b= 1,4 cMm TosWmMHa cTekna (obLas TonwmHa cTekna B CTekronakere)
y= 0,0025 Kkrc/om® const  yAenbHbIA BEC cTekNa

OnpenenexHue CHeroBom Harpysku Ha eaAMHULLY NOBEePXHOCTU:

S=§4*u= 0,012 Kr/cm? pacuyeTHoe 3HaJeHne CHeroBoM Harpysku Ha
rOPU3OHTaNbHYIO NPOEKLMIo
,roe:
Sg= 120 Kr/m? BEC CHEroBoro NokpoBa Ha 1 M? ropuaoHTasbHow
MOBEPXHOCTU 3eMINU, NMPUHUMAEMbI B COOTBETCTBUNM C Tab
10.2 CIM20.13330.2011 "Harpy3ku 1 Bo3geictens’
p= (60-a)/30= 1,0

KOSCbI/ILU/IeHT nepexoaa OT BeCa CHeroBoro NoKpoBa 3eMInn K CHeroson
Harpya3ke Ha cBeTonponyckarouiee 3arnoiHeHne npuHuMaeTca no Tab.

I".1 npunoxenus " CM 20.13330.2011 "Harpy3aku n Bosaelicteus’

u a, rpa
1 0=30
0 0=60

OnpepeneHve BETPOBOW Harpy3kn Ha eAVHULLY MOBEPXHOCTU

HOPMaTMBHOE 3Ha4YeHe BETPOBOro JaBfeHUs BbIGNpaeTcsa UCXoAs U3 BETPOBOro palioHa
W, = 38 Kkreim?

KOS(*)-T, yLII/ITbIBa}OLLl'I/IVI W3MEHEHNE BETPOBOIo AaBf1€HNA MO BbICOTE Bbl6|/|paeM nexog4a n3 Tina MectHOCTU U BbICOTbI
3naHua
k(zo) = 0,975

PacueT Befiem ANs yrrnoBoii 30HbI
a3pOoANHAMNUECKNIA KOSPDULIMEHT - BENUYMHA NOCTOSIHHAS
c= 2,2 const

KO3ULIMEHT HAAEXKHOCTM MO BETPOBOW Harpyske npw pacqeTe No npefesnbHbIM cocToaHMamM 1-i rpynnbl (CI1
20.13330.2011)
Yf, = 1,4 const
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KO3pMLIMEHT HafeXHOCTUN Mo BETPOBOW Harpyake npu pacyeTe no npeAesibHbIM CoCTosHUAM 2- rpynnbl (CI1
20.13330.2011)

Yf,= 1 const
HopmatmBHoe 3HaueHme NMKOBOI BETPOBOW Harpysku pacynTbiBaem no opmyne:
Wp= Wo'K(ze) T1+{(Ze)["CHV+(-)*Yf, rae
k(ze) - KO3 DULMEHT N3MEHEHUS [ aBrEeHUs BETpa Ha YpOBHE Z, NpMHUMaemoli no Tabn. 11.2 CM 20.13330.2011
KoadmumeHT nynbcauuin gaBneHna setpa ¢ Ans TUNoB
Bbicota z, , M MECTHOCTHN
A B C
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,5
40 0,62 0,8 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
{(Ze) - KO3 DULMEHT NynbcaLymn faBleHNst BETPa Ha ypoBHe Z, NpuHMMaemoii no Taén. 11.4 CIM 20.13330.2011
l(Ze) = 0,86
A.m? <2 5 10 >20
v+ 1 0,9 0,8 0,75
V- 1 0,85 0,75 0,65
A - nnowaae orpaxaeHus), ¢ KOToOpoi cobupaeTcs Harpyska
V+(-) - KO3(phULIMEHTbI KOpPENSLMN BETPOBOI Harpy3Kku, COOTBETCTBYIOLLME MONOXUTENBHOMY
AasneHuto (+) n otcocy (-), NnpuHMMaemsIM no Tabn. 11.8 Cr20.13330.2011
V+(-)= 0,967

PacuntbiBaem HOpMaTtuBHO€ 3Ha4YeHue NUKOBOI BeTpOBOI7I Harpyskm
Wp= W, rk(zo)[1+4(Ze)[*C*V+(-)*YF, 0,01466 Kricm’

PacueTHas nuHeliHaa paBHOMepHas Harpyaka Ha efIUHWLY NMOBEPXHOCTU pacuuTLIBAETCS Mo dhopmyre:

Qpacy. = (Wp+S*cos? a)*y+g*cosa™y = 0,0254  «kr/cm
,roe:
KOS(PULIMEHT CoMeTaHNS Harpy3oK Npu pacyeTe 0gHOBPEMEHHOro
P= 0,9 const [eiiCTBNA CHEroBbIX U BETPOBbLIX Harpy3ok
KO3MPULIMEHT HaAEXHOCTU NO Harpyskam CBETOMPOrYCKatoLLMUX
yl= 1,1 const 3nemMeHToB
Jx = (51384)*(qpacy*a*H*)/(E*gon.) om*
Jy vactb I= 5/384 = 0,01302 |-as yacTb popmynbl
Jy vacthb l1= Qpacy*a*H* = 20553643200 ll-as YacTb dopmynbl
Jy vactb lllI= E*fgon. = 710000,00 IlI-8 yacTb popmynbl
Jy= 376,94 cm? MWHUManNEHO AONYCTUMBIA MOMEHT MHEPLMW CTOMKN
CornacHo HanaeHHOMY MUHUMarbLHO AOMYCTUMOMY MOMEHTY MHepPLUN BbIOUpaeM CTOMKY: Kn45392

Jx= 469,37 cm*
Wx= 50,7 com°
MpoBepouHbLIN pacyeT Mo 1-1 rpynne npefenbHbIX COCTOAHUIA
C Ko3ahhULIMEeHTOM HaAeXHOCTU NO BETPOBOWN Harpyske 1,4 (CIM 20.13330.2011)

PacyeT Ha NPOYHOCTL aNeMeHTOB, M3rnbaembIx B OIHO 13 rMaBHbIX MNIOCKOCTeN, cneflyeT BhINOMHATL Mo dhopmMyrne
n.4.11 CH1lM2.03.06-85

o= M /Wy, min < Ry
roe:
M - u3rnbaroLmii MOMEHT;
Wy, min=d/Mmax - MUHUMaTbHbIA MOMEHT COMPOTMBIIEHNS CEYeHUS 3NeMEeHTa,
I max - HanGonbluee paccTosiHWE OT LieHTpa TSXKECTU A0 Kpasi CeueHUs1 NPodUnsi Mo 0CK pacyeTHOW NIOCKOCTH;
Ye =1 - k03hPULMEHT ycnoBuii paboTel (Tab. 15, CHull 2.03.06-85);

R,=125 Mna - pacueTHoe conpoTueneHue ans cnnasa A131T1 TOCT22233-2001 (1ab. 6, CHuIT 2.03.06-85).

Pacuet narmnbatoLiero MomMmeHTa paBHopacnpefeneHHoi Harpyaku Q=(Wp*Y;;+S*cos?*a)*y+g*cosa™y, BbINOMHSAETCSA Mo
dopmyne:

M= (1/8)*Q*a*H="Yf,= 344,82 kr*m
Tpebyemblii MUHUMASBHBIA MOMEHT COMPOTUBIIEHUS:
Wn,min= M/R, 27,586 cm°
o= M /W, 680,12 Kricm’ < R~ 1250 krolom?

YaoBneTBopsieT ycnoBuio nporuéa



Bapuanr 3.

no ycnoeuro xecmxocmu (CBO/ NMPABUIJT Cl120.13330.2011 "Haepy3ku u eo3delicmeusi”)

061Bexkm: Xusol Komriekc e 2. KpacHosipcke

McxoaHble AaHHbIe And pacyeTa:

Pacuet yrnosoi cToiku B yrnoBoi 30He

BeTpoBoW panoH: 3
Tun MecTHOCTHU: B
CHeroBoW paoH: 2
KOHCTpYyKUMA Ha BbicoTe A0, M: 30
[nMHa HaKNOHHOWM CTOMKM (Max 13 NpoeKTa), CM: 300
Yron HaknoHa CTOMKMU K FOpU3oHTanbHoMn

MoBepPXHOCTH, rPagychbl: 26
LLlar ctoeK (max 13 npoekTa), M: 1
A3poanHaMUUecKui KoapULIMEHT, C: -2,2

PaccMmarpuBaemasn cToMKa:

YrnoBas cTorka

3anonHeHue BUTpaxa: CTeKnornakeTom
TonuwwuHa ctekna (O6Wwan TonwmHa cTekna B
CTeKnonakeTe), CM: 1,4

MpPAMOYrosibHbIX B MnaHe 3AaHuN, c:

MNMuKoBble 3HaYeHUA asapoanHaMUYecKuX KoachduumneHToB Ansa

01151 ya2si080l 30HbLI

3oHa [NonoxeHne 3HaueHune
A PsagoBas 3oHa -1,2
B Yrnoeas 3oHa 2,2
C KpoBns 3oHa C -3,4
D Kpoeng soHa D -2,4
E Kpoens soHa E -1,5
BeTpoBble Harpyskn (NpuHuMaroTcst no Kapte 2 npunoxeHns XK k CM 20.13330.2011 "Harpyaku u BosgencTeus')
Berposor la | I 1 v v Vi Vil
paiioH
W, kla 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85
W, kre/m2 17 23 30 38 48 60 73 85
ropog Mockea Mutep | AcTtpaxaHb Coun Maruropck | Haxopka | Kamyarck
OBbeKT pacrnonoXeH B 3 BETPOBOM paiioHe. Bblbupaem 13 Tabnuupl s3HaueHne
ANS AaHHoro paioHa -38 krc/m?
Bbibop koadhpuLmeHTa, yunThiBatoLLLEro U3MEeHEHNE BETPOBOTO
AaBneHus no eeicoTe (Tabn. 11.2 CIM 20.13330.2011"Harpy3ku 1 Bo3gencTems')
Bbicota Ze,m KoatbdpuumeHT K 4ns TMNOB MECTHOCTM
A -OTKpbITble B - ropoackue C -ropoackne
nobepexbs TeppUTOPUN, NECHble  |paiioHbI
Mopeli, o3ep n MacCyBbl, PaBHOMEPHO |C 3aCTPONKON
BoZoXpa NoKpbITble 34aHUAMK
HUAWLL, CTenw. npensTCcTBUSIMM BbICOTOMN
BblcoTol 6onee 10 M. |Gonee 25 m .
gob5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 2,3 2
300 2,75 2,5 22
350 2,75 2,75 2,35
Bbi6op pacueTHOro 3Hau4eHUs1 CHEroBoM Harpy3ku NPUHUMAaEeTCs B 3aBUCMMOCTM OT CHEroBOro paioHa no kapTe 1
npunoxeHns XX u tab. 10.1 ClM 20.13330.2011 "Harpysku 1 Bosgeictens"
CHeroBble paioHbl | Il 1} [\ V \ VII
Sy, KMa 0,8 1,2 1,8 2,4 3,2 4,8 5,6
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3AaHne pacnosioXeHo B panoHe, COOTBETCTBYIOLLEMY TUMY MECTHOCTU B. YuuTbIBas TMN MECTHOCTHU W BbICOTY Ha
KOTOpOIi1 HaxoauTes BuTpaxk- 30 M, BbiGupaem 3HaueHue k(ze)= 0,975. BbiGnpaem cornacHo CHeroBoro paiioHa 2
pacyeTHoe 3HaveHue CHeroBoi Harpyaku 120kr/v?

Pacuntaem MUHUMANbLHO AONYCTUMbIA MOMEHT UHEPLMU CTOMKKU Mo crneaytoLlen popmyne:
Jx = (5/384)(q pacs *H* V(E*F o0n.)

, Tae:
mogynb FOHra ans antomuHns (ans ctanu 2100000) sBnsieTCs BENUYMHOW NMOCTOSHHON
E= 710000 krc/om®  const

AJIMHa HaKIOHHOM CTOMKM (MakcMMarbHas U3 npoekTa)
H= 300 c™m

CyMMapHas pacyeTHasa Harpyaka
Qpaos™  (Wp+S"cos™a)*y+grcosay,

Yron HakfioHa CTOMKW K ropU30oHTanbHOM NOBEPXHOCTH
a= 26 rpapychbl

KOCUHYC yrna HakrnoHa
cosa= 0,899

KBagpar KoCUHyca yria HakfoHa
cos?a= 0,808

Lar cToek (MakcumarbHbIA U3 NpoekTa)
a= 1 M

hakTnyeckuii npornb Ans cpeaHel ogHoNponeTHon 6anku co cTeknonakeTom (Tabn.42 CHulM 2.03.06-85)

f,

o = H/300= 1,00 cM const

OnpeaeneHne Harpy3ku otT co6CcTBEHHOro Beca oCcTekneHUs Ha e ANHWLLYY NOBEPXHOCTHU:

g= b*y 0,0035 Krc/cM?  Harpyska oT COBCTBEHHOrO BECa OCTEKNEHUS Ha
€AVHULLY NOBEpPXHOCTH
, rae:
b= 1,4 c™M TONWMHa cTekna (obLuas ToNLWWHa CTeKNa B CTEKIonakeTe)
y= 0,0025 krc/em?® const  yAenbHbIi BeC cTekna

OnpepenexHue CHeroBsoW Harpysku Ha eanHuULy NoBepPXHOCTU.

S=8,"u= 0,012 Kr/cm? pacyeTHoe 3HaueHNe CHEroBOIN Harpyskn Ha
rOPU3OHTaMNBHYIO MPOEKLMIo
, rae:
Sg= 120 Kr/m? BEC CHEroBoro nokpoea Ha 1 M? ropM3oHTanbHON
MOBEPXHOCTH 3EMIU, NPUHUMAEMbI B COOTBETCTBUMM C Tab
10.2 CIM 20.13330.2011 "Harpysku 1 Bo3aeincteus"
u= (60-0)/30= 1,0

KO3(pULIMEHT Nepexoaa oT BEca CHEroBOro NokpoBa 3eMIu K CHEroBOW
Harpyske Ha cBeTOrMpomnycKatoLee 3anosiHeHne NpuHMMaeTcs no 1ab.
.1 npunoxenus ' CM 20.13330.2011 "Harpyaku n Bo3geiicTeus’”

y g, pan
1 as<30
0 a=60

OnpefeneHne BETPOBOM HArpy3ku Ha eAMHULLY MOBEPXHOCTU

HOPMaTMBHOE 3Ha4eHNe BETPOBOTO AaBfieHNs BbIOUPaeTCs NCX0ASA U3 BETPOBOTO paiioHa
W, = 38 kre/m®

KOSCb—T, yHVITbIBaIOLIJ,I/IVI N3MEHEHWe BETPOBOro AaBl1€HNA Mo BbICOTE BbI6VIpaeM nexoga U3 Tmuna MectHOCTU U BbICOThbI
3naHusa
k(ze) = 0,975

PacueT Begem Ans yrnoBol 30HbI
A3POANHAMUYECKNI KOSDDULIMEHT - BENUUMHA NOCTOSHHAS
c= 2,2 const
KO3(ULIMEHT HaZeXXHOCTN MO BETPOBOW Harpyske MNpu pacyeTe no npefesbHbIM cocToaHnam 1-i rpynnbl (CI1
20.13330.2011)
Yf,= 1,4 const



KO3OULIMEHT HaAEeXHOCTI NO BETPOBOW Harpyske npu pacyeTe no npeaesbHbIM CoCToaHNAM 2-i rpynnbl (CI1
20.13330.2011)

Yf,= 1 const
HopmaTuBHoOe 3Ha4YeHue NMKOBOI BETPOBOI Harpyakn pacuuteiBaem no gopmyne:
Wp= Wo'K(ze) T1+G(Ze)]"CHV+(-)*YT, roe
k(ze) - KO3 MLMEHT NBMEHEHUSA [aBreHUsl BETpa Ha YpOoBHeE Z, MpUH1MaemMoli no Tadn. 11.2 CIM20.13330.2011
KoadmumeHT nynbcaumin faBneHns BeTpa { AnNs TUMNoB
Bbicota z, , M MECTHOCTM
A B C
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,5
40 0,62 0,8 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
l(Ze) - KO3 MLMEHT NyNbcaLmn LaBrieHNs BeTpa Ha YPOoBHe z, NpuHMMaemoii no Tabn. 11.4 CI120.13330.2011
{(Ze) = 0,86
A.m? <2 5 10 >20
V+ 1 0,9 0,8 0,75
V- 1 0,85 0,75 0,65
A - nnoLLaAb OrpaXaeHUst, ¢ KOTOPOI cobupaeTcs Harpyaka
V+(-) - KO3 DULMEHTBI KOPPENSALIMKN BETPOBOIA Harpy3sku, COOTBETCTBYIOLLME MONOXUTENBHOMY
AasneHuto (+) n otcocy (-), NpPMHMMaembim no Tabn. 11.8 CI20.13330.2011
V+(-)= 0,967

PacuntbiBaem HOpMaTuBHOE 3Ha4deHune NMUKOBOIA BeTpOBOI7I Harpysku
Wo= W, K(Zo)'[1+Q(Ze)]*CHV+(-)*YT, 0,01466  Kriem”

PacueTHasi niMHeitHaa paBHOMepHast Harpyaka Ha eAuyHNLY NMOBEPXHOCTU pacuUTLIBAETCS Mo hopMyrie:

Opacy. = (Wp+S*cos?*a)*y+g*cosa*y,= 0,0254  «kr/cm
,roe:
KO3(pULIMEHT CoUETaHNS Harpy3oK Npu pacueTe 0AHOBPEMEHHOIO
Y= 0,9 const AeNCTBUA CHEroBbIX Y BETPOBbLIX Harpy3ok
KO3(PULIMEHT HAZEXHOCTH MO Harpyakam CBETOMNPOMYCKatoLLyX
yi= 1,1 const 3MeMeHToB
Jx = ((5/384)*(gpacy*a*H*)/(E*fnon.))*cos45° em®
J, vactb I= 5/384 = 0,01302 |-as yacTb hopmynbl
Jy vactb = qpacq_*a*H4 = 20553643200 [l-as yacTb hopmyrbl
Jy vactb lll= E*fgon. = 710000,00 Ill-8 yacTb hopmynbl
Jy = 266,54 cm? MWHUMaIBHO AOMYCTUMBIA MOMEHT UHEPLIMKU CTOKM
CornacHo HanaeHHOMY MUHUMarnbHO AOMYCTUMOMY MOMEHTY UHEpLIUU BbIGUpaeM CTOMKY: KIc 584

Jx=  351,1 cm*
Wx= 39,11 com®
MpoBepoyHbIf pacyeT Mo 1-1 rpynne npeaernbHbIX COCTOSAHUIA
¢ K03ahHULIMEHTOM HaAeXHOCTM Mo BeTpoBoW Harpyske 1,4 (CM 20.13330.2011)

PacueT Ha NpoYHOCTL anemeHToB, N3rnbaeMbIX B OAHO N3 rMaBHbIX NIOCKOCTEN, cneayeT BbiNoMHATb No dopmyne
n.4.11 CHuM2.03.06-85

o= M /Wy min < Ry
roe:
M - N3rNGatoLLMIA MOMEHT;
Wy min=J/Mmax - MUHUManNBHBIA MOMEHT COMPOTUBMEHNSA CEYEHUS NEMEHTS;
I max - Hanbonbluee paccTosHNE OT LieHTpa TSHKECTU A0 Kpasi ceYeHNst Npoduns no ocu pacueTHOW NIocKoCcTy;
Ye =1 - ko3 PULMEHT ycroBuid paboTel (Tab. 15, CHulM 2.03.06-85);

R,=125 Mna - pacueTHoe conpoTusreHne Ana cnnasa ALI31T1 FOCT22233-2001 (ta6. 6, CHuM 2.03.06-85).

Pacuet usrnbatoLLero MomeHTa paBHopacnpeaeneHHon Harpyakn Q=(Wp*Y;+S*cos?*a)*p+g*cosa™y, BbINONHAETCA No
dopmyne:

M= (1/8)*Q*a*H?*Yf,= 344,82 kr*m
Tpebyemblii MUHUMASBHBIA MOMEHT COMPOTUBIIEHUS:
Whn,min= M/ R, 27,586 cM®
o= M/ W, 881,67 Kkriem” < R,= 1250 Krefem®

YOoBneTBopsieT ycroBuio npornéa
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Bapuanr 1.

no ycnoeuro xecmkocmu (CBOL MPABUIT Cl120.13330.2011 "Hazpy3ku u eo3deiicmeus”)

O6bexkm: Xunoii kommnekc 8 2. KpacHosipcke

McxoaHble gaHHble ans pacuyeta:

Pacuet pspoBoit cTOMkM B psfloBOM 30HE

BeTpoBoi paitoH: 3

Tun MecTHOCTH: B
CHeroBoi panoH: 2
KoHcTpyKuus Ha BbicoTe A0, M: 30
[AnnHa HaKNOHHOWM CTONKU (Max U3 NpoekTa), cm: 300

Yron HaknoHa CTONKU K ropu3oHTarnbHOM

NOBEPXHOCTU, rPagychbl: 26

LLlar ctoek (max 13 npoekTa), M: 1
A3poauHaMUuyeckuin KoappuumenT, c: -1,2
PaccmaTtpuBaemas croiika: PspoBas cToiKa
3anonHeHue BUTpaxa: CTeKnonakeTom
TonwwmHa ctekna (O6wWwan ToNwMHa cTekna B

cTeKrnonakerte), cMm: 1,4

NPAMOYTOJibHbIX B NMilaHe 34aHuN, c:

MukoBble 3HaYeHUA a’dpoanHaMU4YeCcKnx KO3q)(pMI.IMeHTOB ana

ons psadoeoil 30HbI

3oHa MonoxeHue 3HaveHue
A PagoBas 30Ha -1,2
B YrnoBas 30Ha 2,2
C KpoBns 3oHa C -3,4
D Kpoens soHa D -2,4
E Kpoens soHa E -1,5
BeTpoBble Harpysku (MpuHUMatoTcs no kapte 2 npunoxeHus XK k CM 20.13330.2011 "Harpysku n Bo3gencTeus'")
BeTposoit la | I i WY v vi Vil
parioH
W, klMNa 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85
W, Krc/m2 17 23 30 38 48 60 73 85
ropog Mocksa Mutep | AcTpaxaHb Coumn Maruropek | Haxoaka | Kamyatck
O6beKT pacrosnoxeH B 3 BETPOBOM paiioHe. Bbibrpaem n3 Tabnuupl 3HaueHne gns
JaHHoro paioHa -38 krc/m?
BelGop koadhdpuLpeHTa, yunThiBaoLLero M3MeHeHne BeTpOBOro
JasrneHus no BbicoTe (Tabn. 11.2 CI120.13330.2011"Harpysku 1 Bosgenctaus")
BbicoTa Ze,m KoadhcpuumeHT k ans TMNoB MECTHOCTH
A -OTKpbITble B - ropoackue C -ropofckue
nobepexbsa TEPPUTOPUH, NECHbIE  |paliOHbI
Mopeli, 03ep U MaccuBbl, PaBHOMEPHO |C 3aCTPOMKOIA
BoJoxpa NoKpbITble 34aHUAMM
HUNWLY, CTenu. npenaTcTBUAMM BbICOTOW
BbicoTol 6onee 10 M. |Gonee 25 m .
o5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1.1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 19 1,55
200 2,45 21 1,8
250 2,65 23 2
300 2,75 25 2,2
350 2,75 2,75 2,35
Bbi6op pac4eTHOro 3HaueHWs CHEroBoW Harpy3ku NPUHUMAETCS B 3aBUCUMOCTM OT CHEroBOro painoHa no kapTe 1
npunoxeHua XK n Tab. 10.1 CM 20.13330.2011 "Harpysku 1 Bosgenctensa”
CHeroBble paioHbl | Il I [\ V VI VII
Sy, KklMa 0,8 1,2 1,8 2,4 3,2 48 56
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3/aHne pacrosioxeHo B paiioHe, COOTBETCTBYIOLL|EMY TUMY MeCTHOCTU B. YunTbiBas TN MECTHOCTM U BLICOTY Ha
KoTopon HaxoauTcs BuTpax- 30 M, Bblbupaem 3HauveHue k(ze)= 0,975. Bbibupaem cornacHo CHEroBOro parioHa 2
pacyeTHoOe 3HaveHWe cHeroBow Harpy3aku 120kr/v?

PacunTaeM MUHUMANbHO JOMYCTUMbIA MOMEHT MHepLMK CTOIKM Mo CrieaytoLLei dopmyre:
Iy = (5/384) (0 pacy *H* V(Efo0n.)

, rae:
Moaynb FOHra Ansa antoMmius (4nsa ctanu 2100000) sBnsieTcs BENUYMMHON NOCTOSHHON
E= 710000 krc/om?  const

ANHa HaKIMoHHOW CTONKU (MakcuMarnbHas 13 npoekTa)
H= 300 cM

cymMMapHas pacyeTHas Harpyska
Gpeo=  (Wp+S*cos?a)"ygreosary;

Yrosn HaknoHa CTOWKM K FOPU3OHTarIbHON NMOBEPXHOCTH
a= 26 rpagychbl

KOCKHYC Yrrna HakroHa
coso= 0,899

KBazpaT KOCUHyca Yrra HaknoHa
cos?a= 0,808

Luar cToek (MakcuMarbHbIN U3 NpoekTa)
a= 1 M

hakTuyeckuin nporné ans cpefHeit ogHonponeTHoN Garku co cTeknonakeTom (Tabn.42 CHuM 2.03.06-85)
fron = H/300= 1,00 M const

Ongegeneuue HarpyskKu ot cOBCTBEHHOIO Beca OCTEKIeHUsl Ha eANHUUY NOBEPXHOCTU:

g= b*y 0,0035 Krc/cm?  Harpyska oT COBCTBEHHOro Beca OCTEKINeHNA Ha
€/1MHULY NMOBEPXHOCTU
, roe:
b= 1,4 cM TOMLWMHa cTekna (06LLyas TomMLuHa CTekna B cTeknonakeTe)
y= 0,0025 Kre/em?® const yAenbHbIN BeC cTekna

Ongggeneuue CHeroBou Harpys3ku Ha eAuHULY NOBEPXHOCTU:

S$=8,*u= 0,012 Kr/cm? pacuyeTHoe 3HaYeHWe CHEroBoOW Harpy3ku Ha
rOPU3OHTANBHYIO NMPOEKLIMIO
, rae:
Sg= 120 Kr/m? BEC CHEroBOro nokposa Ha 1 M? ropu3oHTarbHoM
MOBEPXHOCTU 3eMNW, NPUHWMAEMbI B COOTBETCTBUWNM C Tab
10.2 CIM 20.13330.2011 "Harpysku n Bo3gelicTeuns"
p= (60-0)/30= 1,0

KOA(PULIMEHT Nepexofa OT Beca CHErOBOro MOKPOBa 3eMIv K CHEroBow
Harpyske Ha cBeTonponyckatoLee 3arnonHeHWe npuH1UMaeTcs no Tad.
.1 npunoxennsa I CM 20.13330.2011 "Harpysku 1 Bosaencteus"

M qQ, rpan
1 a=30
0 a=60

Ongegeneuue BETPOBOW Harpy3ku Ha eanHuuy noBepxHocTu

HOpMaTMBHOE 3HaYeHMe BETPOBOTO AaBrIeHNS BbIGMPaeTCA UCXOASA U3 BETPOBOIO paiioHa
W, = 38 Kro/m?

KOSqJ-T, YQVITI:IBaPOLL[VIVI NU3MeHeHWe BeTPOBOro JaBrieHUA Mo BbICOoTe BblﬁVIpaeM nexoga U3 Tuna MeCTHOCTU U BbICOThI
3naHus
kze) = 0,975

PacueT BeeM Ans pAA0BOIA 30HbI
a3pOANHAMUYECKUI KOS DULIMEHT - BENMUMHA NOCTOSHHAS

c= -1,2 const
KO3(DULIMEHT HAAEXKHOCTU MO BETPOBOW Harpyake Npu pacyeTe no npeAenbHbIM cOCTosHUAM 1-i rpynnil (CI1
20.13330.2011)

Yf.= 1,4 const
KOIPMLIMEHT HaJEXHOCTU MO BETPOBOI Harpy3ke npu pacyeTe no npegenbHbIM COCTOAHUAM 2-1 rpynnbl (CM
20.13330.2011)

Yf,= 1 const



HopMaTrBHOe 3HaueHWe NUKOBOW BETPOBOI Harpyskn pacunTbiBaeM o copmyre:

Wp= Wo'k(ze)*[1+((Ze)]*C*V+(-)*Yf, rae
k(z,) - KO3 DULIMEHT N3MEHEHNS AABMNEHUS BETPA Ha ypoBHE z, NpuHUMaemol no taén. 11.2 CIM 20.13330.2011
KoadhuumeHT nynecayuin gaBneHws BeTpa { Ana TUnNos
BbicoTa z. , M MeCTHOCTU
A B C
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,5
40 0,62 038 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
{(Ze) - KO3t DULMEHT NMynbcauyn AaBrieHns BeTpa Ha ypoBHE z, MpPMHMMaeMol no Tabn. 11.4 CIM 20.13330.2011
{(Ze) = 0,86
A.m? <2 5 10 >20
V+ 1 09 0,8 0,75
V- 1 0,85 0,75 0,65
A - nrowjajpe orpaxaeHus, ¢ KOTopoi cobupaeTcs Harpyska
V+(-) - k03D HULIMEHTEI KOppPensALWK BETPOBOW Harpy3ku, COOTBETCTBYIOLLME MOMOXUTENBHOMY
JasneHuio (+) u otcocy (-), NpuHUMaembiM no Tadn. 11.8 ClM20.13330.2011
V+(-)= 0,967
PacunTbiBaeM HopMaTUBHOE 3Ha4YeHWe NMKOBOW BETPOBOI HarpysKkn
Wp= W k(Ze)*[1+4(Ze)]*C*V+(-)*Y T, 0,00799 kr/em?
PacueTHasn nuHeliHan paBHoOMepHasA Harpyska Ha eAnHULY NMOBEPXHOCTW pacuuTbiBaeTcs no gopmyrne:
Opacy. = (Wp+S*cos*a)*p+g*cosa*y,= 0,0194  «kr/icm
, rae:
KOSULIMEHT codeTaHWs Harpy3ok npu pacyete oHOBPEMEHHOTO
Y= 0,9 const [eliCTBUS CHEroBbIX U BETPOBbIX HArpy 3ok
KOSHULIMEHT HaeXHOCTH MO Harpyskam CBETOMPOMYCKaOLLUX
y1= 11 const 3MeMEeHTOB
Jx = (5/384)*(gpacy*a*H*)/(E*fgon.) om*
Jyvactb I= 5/384 = 0,01302 |-aq yacTb hopmyrnbl
J, vyactb lI= qpack,'*a*H4 = 15697347439 Il-as yacTb hopmybl
Jy vactb lll= E*fgon. = 710000,00 Il-a yacTb hopmynbl
Jy = 287,88 cm? MWHUMaTBHO JONYCTUMBIA MOMEHT MHEePLW CTOWKK
CornacHo HaileHHOMY MUHMMaNbHO AONYCTUMOMY MOMEHTY UHEPLUU BblOUpaeM CTOMKY: KIC 584

Jx= 351,1 cm*
Wx= 39,11 cm®
MpoBepouHbIi pacyeT no 1-i rpynne npeaenbHbIX COCTOAHUN
¢ K03 (pULMEHTOM HaZeXXHOCTU No BeTpoBou Harpy3ske 1,4 (CIM 20.13330.2011)

PacueT Ha NPOYHOCTL 3rIeMEHTOB, U3rnbaembIX B OAHOW U3 MMaBHbIX MMOCKOCTeN, criedyeT BbINOSHATL No popmyne
n.4.11 CHulM2.03.06-85

o= M /W, i < Ry
roe:
M - n3rndaroLin MOMEHT;
W, min=J/Mmax - MUHUMaNBHBIR MOMEHT COMPOTUBIEHUA CeYeHNA JnemeHTa,;
Mmax - HamborblUee paccTosHME OT LiIeHTpa TAXECTU [0 Kpas ceveHus Npochuns no ock pacyeTHOMN NIockocTy,
yYe =1 - Ko3hhULIMEHT ycroBui paboTsl (Tab. 15, CHulM 2.03.06-85);

Ry=125 Mna - pacyeTHoe conpoTuBneHne aAnd cnnasa A31T1 TOCT22233-2001 (Tab. 6, CHulM 2.03.06-85).

PacueT nsrmbatowjero MoMeHTa paBHopacnpegerneHHon Harpyskun Q=(\Wp*Yy, +S*cos?*a)*y+g*cosa*y,; BbINOSHAETCA Mo
dopmyne:

M= (1/8)*Q*a*H>*Yf,= 250,39 kr*M
TpebyeMblit MUHUMATIBHBIM MOMEHT COMPOTUBEHNS:
Wh,min= M/R, 20,032 oM’
o= M/ W, 640,23 Kricm’ < Ry= 1250 Kre/em’

YaoBneTBopsieT yCNoBuio npornba

mm®

cLiIcoA

cucrtema CHUAJI KII50K METOOMKA NMOABOPA CTOEK U PUTENEU

QETUCT

40 9000

435



mm®

cLiIcoA

-

euctema CHUAJI KII50K METOOMKA NMOOBOPA CTOEK U PUTEJNEU

QEIMCT,
@
406 9000

436

Bapuanr 2.

no ycnoeuro xecmgocmu (CBO/L MPABWIT C120.13330.2011 "Hazpy3ku u eo3deticmeus”)

O6Bexm: Xusoll koMmruiekc e 2. KpacHosipcke

McxoaHble AaHHbIe AnA pacyeTa:

PacueT pspoBoit CTOMKM B YrioOBOM 30He

BeTpoBou panoH: 3

Tvn MecTHOCTK: B
CHeroBoW paloH: 2
KOHCTpyKUMA Ha BbicoTe A0, M: 30
AnvHa HaKNoHHOW CTONKM (Max 13 NPoeKTa), CM: 300

Yron HakroHa CTOMKM K rOpu3oHTarnbHom

MOBepPXHOCTU, rpaaycbl: 26

LLlar cToek (max 13 npoekra), M: 1
A3poavHaMUuecKui KoappuLMeHT, c: -2,2
PaccmaTtpuBaemasn cTomka: PsapoBas cTolka
3anonHeHue BUTpaxa: CTEeKIonakeTom
TonwwmHa ctekna (OGwWwasn TonwmHa cTekna B

CTeKrnonakeTte), cMm: 1,4

NpPAMOYrornbHbIX B NnaHe 34aHUR, c:

3oHa [Monoxenne 3HaueHune
A PsapoBas 30Ha -1,2
B Yrnosas 3oHa -2,2
C KpoBnis 3oHa C -3,4
D KpoBns 3oHa D -2,4
E Kpoens 3oHa E -1,5

MNMuKoBble 3HaYeHUA aapoaMHaAMUYECKUX KoadhduLmneHToB Ansa

a5 yasnoeoll 30HbI

BeTpoBble Harpysku (NpuHmmatotes no kapte 2 npunoxeHus X k CIM 20.13330.2011 "Harpysku 1 Bo3geinctens')

Beposoii la | I 1 \Y Vv Vi Vil
paiioH
W, kMa 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85
W, Kre/m2 17 23 30 38 48 60 73 85
ropoj MockBa Mutep | AcTpaxaHb Coun Maruropck | Haxopgka | Kamyarck
OOBbeKT pacnonoxeH B 3 BETPOBOM palioHe. Bbibupaem 13 Tabnuupl 3HauveHne
ANSa faHHoro paioHa -38 kre/m?
Bbi6op koachdurLmeHTa, yUnTbIBaIOLLLErO M3MEHEHNE BETPOBOIO
AaBrenuns no BbicoTe (Tabn. 11.2 CIM 20.13330.2011"Harpysku n Bo3genctems')
BbicoTa Ze,m KoadpdpumeHT k ans Tunoe mectHocTu
A -OTKpbITbIE B - ropoackune C -ropoackue
nobepexbsi TeppUTOPUK, NECHble  |palioHbl
Mopeii, o3ep 1 MaccuBbl, PaBHOMEPHO |C 3aCTPOIiKOWA
BoJOXpa MoKpbITbIe 34aHAMU
HUMNLL, CTenu. NpensTCTBUSMM BbICOTOM
BblcoToi Gonee 10 M. [Gonee 25 m .
no5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2.1 1,8
250 2,65 2,3 2
300 2,75 2,5 2,2
350 2,75 2,75 2,35
Bbibop pacuyeTHoOro sHa4eHus CHEroBol Harpy3sku NPUHNMaETCs B 3aBUCUMOCTH OT CHEroBOro paiioHa no kapte 1
npunoxenns XX n ta6. 10.1 CIM 20.13330.2011 "Harpy3aku u Bo3aeicTeus’”
CHeroBble panoHbl | Il Il I\ V VI VIl
Sg KMa 0,8 1,2 1,8 2,4 3,2 4.8 5,6




3aaHne pacnonoXeHo B pailoHe, COOTBETCTBYIOLLEMY TUMY MECTHOCTU B. YunTbIBas TN MECTHOCTM U BbICOTY Ha
KOTOpOil HaxoauTcs BUTpax- 30 M, BbiGpaem aHadeHue k(ze)= 0,975. BbiGupaem cornacHo CHeroBoro paiioHa 2
pacueTHoe 3HadeHe cHeroBow Harpyaku 120kr/v?

Pacuntaem MMHMManNbHO J0NyCTUMBIA MOMEHT UHEPLMU CTOMKKM Mo cneaytoLlein dopmyrne:
Jx = (5/3849)(q pacy "H* M(EF s0r.)
, roe:
moAynb KOHra ans antoMmuHus (ans ctann 2100000) sensieTcs BEMUYMHON NOCTOSIHHON
E= 710000 krc/om®  const

ANIMHa HaKNOHHOW CTOMKK (MaKkcUMarbHas 13 npoekra)
H= 300 cMm

CyMMapHasi pacyeTHas Harpyska
o= (Wp+S*cos™a)*y+g*cosa’y

Yron HaKMoHa CTOMKU K FOPU30HTamnbHO MOBEpPXHOCTU
o= 26 rpagychbl

KOCUHYC yrna HaknoHa
coso= 0,899

KBagpar KOCMHyca yrna HakrnoHa
coso= 0,808

Lar croek (MakcMmManbHbIA U3 NpoekTa)
a= 1 M

hakTudeckunii npornd Ansa cpefHei ogHoMNponeTHon 6ankn co cTeknonakeTom (Tabn.42 CHwulM 2.03.06-85)
faon = H/300= 1,00 cm const

OnpegeneHve Harpysku ot COGCTBEHHOrO Beca OCTEKNeHUs Ha eANHULY NMOBEPXHOCTU:

g= b*y 0,0035 Krc/cm?  Harpyska oT COBCTBEHHOro Beca OCTEKNEeHUs Ha
€AVHULYY NOBEepPXHOCTU
,The:
b= 1,4 c™m TosWyHa cTekna (obLyas TosLWMHa cTekna B CTeKonakeTe)
y= 0,0025 Kre/cm® const  yAernbHbIil BEC cTekna

OnpepeneHve CHeroBom Harpy3ku Ha eaquHuLly NoBepXHOCTU:

8=8y"u= 0,012 Kr/cm? pacyeTHOe 3Ha4YeHWe CHEroBOW Harpysku Ha
rOPW30HTasbHYIO NPOEKLMIo
,roe:
Sg= 120 Kr/im? BEC CHEroBOro NokpoBa Ha 1 M2 ropM3oHTasIbHON
NOBEPXHOCTMW 3EMNM, NPUHUMAEMbIi B COOTBETCTBUUM C Tab
10.2 CIM 20.13330.2011 "Harpyaku n Bos3geicTBns'”
p= (60-a)/30= 1,0

KOSULIMEHT Nepexofa oT Beca CHEroBOro NokKpoBa 3eMinu K CHEroBo
Harpyake Ha CBeTOMporycKaloLLee 3anofiHeHne NpuHMMaeTcs no Tab.
I".1 npunoxenusa ' CM 20.13330.2011 "Harpysku 1 BosaeincTems’”

B a, rpas
1 a=30
0 =60

OnpegeneHve BeTQOBOl‘/’I Harpys3kum Ha eaquHULly NoBepxHoCTn

HOpPMaTVBHOE 3Ha4YeHe BETPOBOro AaBNeHUs BbIOUpaeTCs UCXOAS M3 BETPOBOro painoHa
Wy = 38 Kreim?

KOSCb-T, qu/ITbIBaPOIJJ,I/IVI N3MEHEHNe BETPOBOro AaBJIEHNA MO BbICOTE Bbl6VIpaeM nexoad U3 Tmna MeCcTHOCTU U BbICOTbI
3naHns
k(zo) = 0,975

Pacuet Begem AnNs YrnoBoii 30HbI
aspoaNHaMUYECKUIA KOIPMULMEHT - BENUYMHA NOCTOSHHaS
c= 2,2 const

KO3(PMLIMEHT HaAEeXXHOCTM Mo BETPOBOW Harpyake Mpu pacyeTe no npeaesibHbIM COCTosHUAM 1-i rpynnbl (CI1
20.13330.2011)
Yf,= 1,4 const
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KO3(MLMEHT HaAEXHOCTM MO BETPOBOI Harpyske npu pacyeTe Mo npeaesibHbiM CoCTosHUAM 2-i rpynnbsl (CI1
20.13330.2011)

Yf,= 1 const
HopmaTuBHOe 3HaueHre NMKoBOI BETPOBOI Harpy3ky pacumTbiBaem no dopmyrne:
Wp= Wo K(ze) [1+(Ze)]"CV+(-)"YT, rae
k(ze) - KO3 PULIMEHT UBMEHEHUS AABIEHNS BETpA Ha YpOoBHE Z, NpuHUMaemoli no Taén. 11.2 CIM 20.13330.2011
KoadmumeHT nynbcaumii aaBneHus Betpa { Ans TUMOB
Beicota z, , M MECTHOCTM
A B C
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,6
40 0,62 0,8 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
{(Ze) - KO3 MLMEHT NynbcaLmn AaBneHUs BETpa Ha ypoBHe Z, NpuHMMaemoii no Tabn. 11.4 CIM 20.13330.2011
2 l(Ze) = 0,86
A.m? <2 5 10 >20
V+ 1 0,9 0,8 0,75
V- 1 0,85 0,75 0,65
A - nnoLaab orpaxkaeHns, ¢ KoTopoit cobupaeTcs Harpyaka
V+(-) - KO3 DOMLMEHTBI KOPPENSLMI BETPOBOI Harpy3Kku, COOTBETCTBYIOLLME NONOXUTENIbHOMY
aBneHnto (+) u oTcocy (-), NpuHMMaeMeIM no Tabn. 11.8 CM20.13330.2011
V+(-)= 0,967

PacuntbiBaem HOPMaTuBHOE 3Ha4eHne NMUKOBO BeTpOBOIZ Harpysku
Wp=  W,k(ze) [1+4(Ze)]*C*V+(-)*Yf, 0,01466 KrfoM”

PacueTHas NuHeliHas paBHOMEpHas Harpyska Ha eAMHULLY MOBEPXHOCTU pacuUTLIBAETCS Mo popMyrie:

Opacy. = (Wp+S*cos?*a)*y+g*cosa™y ;= 0,0254  «kr/cm
,roe:
KOIPULIMEHT COUETaHWS Harpy3oK Npu pacyeTe 04HOBPEMEHHOIO
= 0,9 const [lelCTBUSI CHEroBbIX U BETPOBbIX Harpy3ok
KOIULIMEHT HAAEXKHOCTM MO Harpy3kam CBETOMPONYyCKaroLLMX
yi= 1,1 const 3rneMeHToB
Jx = (5/384)*(qpacu*a*H*)/(E*fnon.) em’
J, vactb I= 5/384 = 0,01302 |-as yacTb hopmyrnbl
Jy vactb I1= qpacq_*a*H" = 20553643200 |I-ast yacTb hopmysbl
Jy vactb lll= E*fgon. = 710000,00 11l-1 yacTb dhopmyrnbl
Jy= 376,94 cm? MUHUMaNbHO JOMYCTUMbIA MOMEHT MHEePLMK CTOKU
CornacHo HaiieHHOMY MUHUManNbHO AONYCTUMOMY MOMEHTY UHEepLIMKN BbIGUpaeM CTOMKY: KM45392

Jx= 469,37 cm*
Wx= 50,7 owm®
MNpoBepoyHbIN pacyeT no 1-1 rpynne npeaenbHbIX COCTOSHUIA
C K03(hhpULMEHTOM HaAEeXHOCTH Mo BeTpoBoM Harpyske 1,4 (CM 20.13330.2011)

PacueT Ha NpoYHOCTL aremMeHTOoB, 3rmbaeMbIx B OIHOW U3 rNaBHbIX NIOCKOCTEN, cneayeT BbiNOMHATL Mo dhopmyne
n.4.11 CHulM2.03.06-85

euctema CHUAJI KII50K METOOMKA NOOBOPA CTOEK U PUTENEU

o= M /Wi, min < Ry
roe:
M - N3rnGatoLLunii MOMEHT;
Wi min=J/l ax = MUHUMaSTBbHBIA MOMEHT COMPOTUBIIEHUS CEYEHUS INEMEHTE,
Fmax - HamBonbluee PaccTOsHWE OT LieHTpa TSPKECTW A0 Kpasi ceHeHns Mpodhunsi Mo 0CU pacueTHOW NIOCKOCTY;
Ve =1 - KO3 PULIMEHT ycroBuil paboTbl (Tab. 15, CHulM 2.03.06-85);

R,=125 Mna - pacueTHoe conpoTusneHne ans cnnasa AI31T1 FOCT22233-2001 (1ab. 6, CHulM 2.03.06-85).

QETNCTA
@
406 9000

PacueT nsrmbatoLero MoMeHTa paBHopacrpeaeneHHon Harpyskn Q=(Wp*Y;+S*cos?*a)*y+g*cosa*y, BbINOMHAETCSA MO
f

dopmyne:
M= (1/8)*Q*a*H?*Yf,= 344,82 kr*'m
TpebyeMmblit MUHUMAsBHBI MOMEHT COMPOTUBIEHNS:
Wn,min= M/R, 27,586 cM°®
o= M/ W, 680,12 kr/em” < Ry 1250 Kkrelom?

YRoBneTBOpseT ycriosuio npornéa
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Bapuanr 3.

no ycnosuto xecmgocmu (CBOL MNMPABWIT Cl120.13330.2011 "Hazpy3ku u eo3deticmeus”)

O6Bexkm: Xusoll Komnsekc e 2. KpacHosipcke

McxoaHble AaHHble AN pacueTa:

Pacuet yrnosoi cToiku B yrnoBoi 30He

NMPAMOYrofibHbIX B nrnaHe 34aHuN, C:

MNuKoBbIe 3HaYeHUs aspoaMHaMUyecKuX koachduumeHToB aAna

BeTpoBoii paiioH: 3

Twun MecTHOCTK: B
CHeroBoW pauoH: 2
KoHCTpyKUMA Ha BbicoTe A0, M: 30
[NuHa HaKNOHHOWM CTOMKM (Max 13 NpoeKTa), CM: 300

Yron HaknoHa CTOMKM K rOpu3oHTanbHOM

MoBepXHOCTU, rpagychbi: 26

LLlar ctoek (max U3 npoekTa), M: 1
A3apoanHaMnuyeckum KoadULMEeHT, c: -2,2 0551 yanoeoli 30HbI
PaccMaTpuBaemas cTomka: YrnoBas cToika
3anonHeHne BUTpaxa: CTEKIonakeTom
TonwmHa ctekna (O6wWwas TonwuHa cTekna B

cTekrnonakeTe), CM: 1,4

3oHa MonoxeHne 3HayeHne
A PanoBas 3oHa -1,2
B YrnoBasi 3o0Ha 2,2
[ Kpoens 3oHa C -3,4
D Kpoens 3oHa D -2,4
E Kposns 3oHa E -1,5
BeTpoBble Harpysku (MprHuMatoTcs no kapte 2 npunoxeHus XK k CM 20.13330.2011 "Harpy3aku 1 Bo3gericteus'”)
Betposoit la | I If \% v Vi Vil
paioH
W, klMa 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85
W, kre/m2 17 23 30 38 48 60 73 85
ropog MockBa Mutep | AcTpaxaHb Coun Maruropck | Haxopka | Kamyarck
OBbeKT pacnonoxeH B 3 BETPOBOM palioHe. Bbibrpaem M3 Tabnuupl 3HaveHne
ANs faHHoro paiioHa -38 kre/m?
BbIGop KoathdULMEHTa, YUUTHIBAOLLENO U3MEHEHNE BETPOBOIO
AaBneHus no BeicoTe (Tabn. 11.2 CIM 20.13330.2011"Harpysku 1 BosaeicTeus'")
BbicoTa Ze,m KoatbdumeHT K AN TUNOB MEeCTHOCTH
A -0TKpbITble B - ropoackve C -ropoackne
nobepexbs TeppuTOpUM, NecHble  |palioHbl
Mopeli, o3ep u MaccyBbl, PaBHOMEPHO |C 3acTPOoNKoW
BoJoOXpa MOKpbITbIE 3gaHusMK
HUNNLL, CTEnu. NPensITCTBUAMA BbICOTOMN
BbicoToll Gonee 10 M. |Gonee 25 m.
no5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 2,3 2
300 2,75 2,5 22
350 2,75 2,75 2,35
BbiGop pac4eTHOro 3Ha4eHUsi CHeroBol Harpy3ku NPUHUMAaETCS B 3aBUCUMOCTU OT CHEroBOro palioHa no kapte 1
npunoxenns X n tab. 10.1 CIM 20.13330.2011 "Harpysku n BosgeiicTeus"
CHeroBble paioHbI | Il 1} [\ V VI )il
Sg KlMa 0,8 1,2 1,8 2,4 3,2 4,8 56
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euctema CHUAJI KII50K METOOMKA NOAOBOPA CTOEK U PUTENEU

QELUCT
@'
4005000

440

3aaHre pacnofioXeHo B pailoHe, COOTBETCTBYIOLLEMY TUMY MECTHOCTU B. YunTbiBas TN MECTHOCTU U BbICOTY Ha
KOTOpoW Haxoautcs BuTpax- 30 M, BbiBnpaem s3HaveHne k(ze)= 0,975. Bolbupaem cornacHo CHeroBoro paioHa 2
pacyeTHoe 3Ha4yeHUe CHeroBoii Harpy3aku 120kr/M

Pacuntaem MUHUMANBHO AONYCTUMBIA MOMEHT MHEPLMK CTOWKK No creaytoLlein dopmyne:
Jx = (5/384)( pacs *H* ME o0n.)
, Tae:
moaynb FOHra ans antomMuHns (ans cranu 2100000) sBnseTcs BENUUNHON NOCTOSIHHOW
E= 710000 krc/cm®  const

AJIMHA HaKIOHHOW CTOMKM (MakcumarnbHas U3 NpoekTa)
H= 300 cM

CyMMapHagda pac4deTHaaA Harpyska
Opac=  (Wp+S*cos®a)*y+g*cosa™y,

Yron HaknoHa CTOWKW K rOpU3oHTarnbHOW NOBEpPXHOCTH
o= 26 rpagychbl

KOCUHYC yrna HakrnoHa
coso= 0,899

KBagpar KocUHyca yria HakoHa
cos?a= 0,808

Lar cToek (MakcumasibHbIi N3 NpoekTa)
a= 1 M

hakTnyeckuin Npornb ans cpeaHel ogHoNponeTHoW 6anku co ctekronakeTom (Tabn.42 CHulM 2.03.06-85)
faon = H/300= 1,00 cM const

OnpeneneHne Harpysku ot COGCTBEHHOro Beca OCTeKNeHUs Ha eANHULLY NOBEPXHOCTU:

g= b*y 0,0035 Krc/cM?  Harpyska oT coBCTBEHHOIO Beca OCTEKNeHUs Ha
eJMHNLLY NOBEPXHOCTU
,roe:
b= 1,4 cMm ToSLWWHa cTekna (obLasn TonwmHa cTekna B CTeKnonakeTe)
y= 0,0025 kre/om® const  yAenbHbIli BEC cTekna

OnpepneneHve CHeroBow Harpysku Ha eanHuuly noBepxXHOCTU:

S=S4*u= 0,012 Kr/cm? pacyeTHoe 3HaYeHNe CHEroBoW Harpyaku Ha
FOPU3OHTANBHYI MPOEKLNIO
,rae:
Sg= 120 Kr/m?2 BEC CHEroBoro rokposa Ha 1 M? FopU3oHTanbHOW
MOBEPXHOCTU 3eMMU, NPUHUMAEMBIi B COOTBETCTBUWM C Tab
10.2 CINM 20.13330.2011 "Harpy3ku n Bosgeiictaus’”
u= (60-a)/30= 1,0

KO3(OMLIMEHT Nepexoga oT Beca CHErOBOro NoKpoBa 3eMIIN K CHEroBoi
Harpyske Ha CBETOMPONyCKatoLLee 3anosIHEHNE NPUHUMaeTCS no Tab.
I".1 npunoxenus I CIM 20.13330.2011 "Harpysku 1 BosaeicTeus”

M a, rpag
1 a<30
0 =60

OnpefeneHne BeTPOBOWN Harpy3kn Ha eAMHULYY NOBEPXHOCTHN

HOpMaTMBHOE 3HaYeHVe BETPOBOro AaBleHUs BbIGUpaeTcs UCX0oAs U3 BETPOBOIO paiioHa
W, = 38 Kre/im?

KOSCb—TY yL—WITI:IBaIOLIJ'I/IVI MU3MeEHeHNe BETPOBOIo AaBlieHUA Mo BbICOoTE Bbl6l/|paeM nexoad U3 Tna MeCcTHOCTU U BbICOTbI
3naHusa
k(ze) = 0,975

PacueT Beaem Ans yrnoBon 30HbI
a3poANHAMUYECKUNI KOSMDMULIMEHT - BENUUMHA NOCTOSIHHAS
c= 2,2 const
KOSULIMEHT HaAEXHOCTU NO BETPOBOW Harpyske nNpu pacyeTe no npegesibHbIM cocTossHMAM 1-i rpynnel (CI
20.13330.2011)
Yf = 1,4 const



KO3(PULIMEHT HaAEXKHOCTY Mo BETPOBOW Harpyske mpu pacyeTe no npeenbHbIM COCTosIHUAM 2-iA rpynnbl (CT1
20.13330.2011)

Yf,= 1 const
HopmaTrBHOE 3HaueHWe MKOBOI BETPOBOI Harpy3ku pacuuTbiBaeM rno opmyne:
Wp= Wok(ze)'T1+¢(Ze)]"CHV+(-)"YT, roe
k(ze) - KO3 ULMEHT N3MEHEHNSA [LaBnEHNsi BETpa Ha ypoBHe Z, MpUHUMaeMoii no tabn. 11.2 CI120.13330.2011
KoaduumeHT nynbcaumii faBneHws BeTpa { ANd TUNoB
BbicoTa z,, M MECTHOCTU
A B C
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,5
40 0,62 0,8 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
{(Ze) - KO3 ULMEHT NynbcaLyn LaBrieHNs BeTpa Ha ypoBHE Z, NpuHMMaemoii no Tabn. 11.4 CIM 20.13330.2011
l(Ze) = 0,86
A.m? <2 5 10 >20
V+ 1 0,9 0,8 0,75
V- 1 0,85 0,75 0,65
A - nnoLasb orpaxaeHus], ¢ KoTopoll cobupaeTcs Harpyska
V+(-) - KO3 DULIMEHTbI KOPPENALWN BETPOBOI Harpy3Kky, COOTBETCTBYIOLLME NONOXUTENBHOMY
AaBneHuto (+) n otcocy (-), NpPUHMMaeMbIM no Tabn. 11.8 C20.13330.2011
V+(-)= 0,967

PacuntbiBaem HOPMaTUBHOE 3HaYeHNE NMKOBOW BeTpOBOVI Harpyaku
Wp=  Wok(ze)[1+(Ze)"CV+(-)*YT, 0,01466 kr/em’

PacueTHasi nuHeliHas paBHOMepHas Harpyska Ha eZiHULY NMOBEPXHOCTW pacuMThIBAEeTCs Mo opmyrie:

Opacu. = (Wp+S*cos?™a)*y+g*cosa™y = 0,0254  «r/icm
,roe:
KO3ULIMEHT CoMeTaHUs Harpy3oK Npu pacyeTe 04HOBPEMEHHOIo
Y= 0,9 const [ENCTBUSA CHEroBbIX 1 BETPOBbIX Harpy3ok
KO3(PULIMEHT HAZEXKHOCTM MO Harpy3kam CBETOMPOMyCKatoLLMX
yi= 1,1 const 3MEMEHTOB
Jx = ((5/384)*(gpacy*a*H*)/(E*fgon.))*cos45° om®
Jy vacTb I= 5/384 = 0,01302 l-as yacTb hopmynbl
Jy vacThb lI= Opacu *a*H* = 20553643200 Il-aa yacTb hopmMynbl
Jy vactb = E*fgon. = 710000,00 11l-8 yacTb dhopmynbl
Jy= 266,54 cm? MUHUMAIbHO AONYCTUMBIA MOMEHT MHEPLMW CTOKN
CornacHo HauaeHHOMY MUHUMaribHO A4ONYCTUMOMY MOMEHTY MHEepPLMU BbIGUpaeM CTOMKY: KMNC 584

Jx=  351,1 cm*
Wx= 39,11 com®
MpoBepoyHbLIN pacyeT Mo 1-i rpynne npeaenbHbIX COCTOAHUIA
¢ KoadhpULMEHTOM HaAEKHOCTU MO BeTpoBON Harpyske 1,4 (CIM 20.13330.2011)

PacueT Ha NpoUHOCTE 3NemMeHToB, narnbaemMbIx B OAHOI U3 rMaBHbIX MNIOCKOCTeN, CneayeT BhINONHATL Mo hopmyne
n.4.11 CHulM2.03.06-85

o= M /W min < Ry
roe:
M - U3rnbatoLLmnii MOMEHT;
Wi min=J/M max -~ MUHUMAmbHbIA MOMEHT COMPOTUBIIEHUS CEYEHUS ANEMEHTa;
I max - HanGonkblLUee paccTosHNE OT LIEHTPa TSHXKECTU 0 Kpasi CeUEHUS MPOdUIIS MO OCU PacUETHOM NNOCKOCTH;
Ye =1 - KO3 PULMEHT ycnoBuiA paboTel (Tab. 15, CHul 2.03.06-85);

R,=125 Mna - pacueTHoe conpoTueneHue ans cnnasa A131T1 FOCT22233-2001 (tab. 6, CHulM 2.03.06-85).

Pacuet narubatoLero MomMmeHTa paBHopacnpeseneHHol Harpyakm Q=(Wp*Yy+S*cos?*a)*p+g*cosa™y, BbINOMHAETCH No
dopmyne:

M= (1/8)*Q*a*H?*Yf,= 344,82 kr*m
TpebyeMblii MUHUMASTbHBIA MOMEHT COMPOTUBIEHNS:
Wn,min= M/R, 27,586 oM’
o= M /W, 881,67 Kricm® < R,= 1250 krelem®

YaoBneTBopseT ycrnosuio nporuéa
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Bapuant 1. Pacuet purens B psgoBoit 3oHe

no ycnosuro xxecmkocmu (CBOA NMPABUIT CI120.13330.2011 "Hazpy3ku u eo3delicmeun”)

O6bekm: Xunol kommiekc 8 2. KpacHospcke

McxoaHble AaHHbIe AnA pacyeTta:

BeTpoBo#i paioH: 3

Tvn MeCTHOCTHU: B

KOHCTPYKUMS HA BbICOTE, M: 30

OnuHa purena (max u3 npoekra), CM: 200

Lar purenei (max U3 npoekTa), M: 2

A3apoanHamMuyeckuii koagduLmenT, c: 1,2 0719 psA0060Li 30HbI

3anonHeHue BUTpaxa: CTEKIIONaKeToM

TonuwwuHa cTekna (O6was TonumuHa cTekna B

cTeKnonakere), cMm: 1,4

BbicoTa cTekna (cTeknonakera), M: 1,976 f
LinpuHa cTekna (cTteknonakera), m: 2,026

PaccTosiHue 00 MecTa yCTaHOBKU NOOKNAAKM,

CM: 10

BeTpoBble Harpy3ku (MpuHUMaoTcs no kapre 2 npunoxexusa X k CIM 20.13330.2011 "Harpy3sku u Bo3gencreng")

BT);"VI‘;B:“ la | I I v v vi vl
Wy, kMa 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85
W, kre/m2 17 23 30 38 48 60 73 85
ropoa Mocksa Mutep | AcTpaxaHb Coun Maturopck | Haxoaka | Kamuatck

O6beKT pacnosioxeH B 3 BETPOBOM palioHe. Bbibupaem u3 Tabnuubl 3Ha4YeHWe Ans AaHHOro paroHa -38 krc/m2

Bbi6op KoahdhuumeHTa, yunThiBaoLLEro U3MEHEHNE BETPOBOIO
AaBreHus no Boicote (tabn. 11.2 CIM 20.13330.2011"Harpy3ku n Bo3gencraus")

cuctema CHAJI KII50K  METOOUKA NMOABOPA CTOEK U PUTEJIEU

BbicoTa z,,Mm KoadppmumeHnT k 4na TMnoB MECTHOCTH
A -OTKpbITbIE B - ropoackue C -ropoackue
nobepexbs TeppuTopun, paiioHbl
Mopei, 03ep u necHble C 3aCTPOMKOW
BOAOXpPA MacCuBbl, 30aHUAMM
HUNULL, CTeNn.  [paBHOMEPHO BbICOTOW
NOKpPbITbIE bonee 25 M.
npensTCTBUAMM
BbICOTON Bonee
10 M.
fo5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 2,3 2
300 2,75 2,5 2,2
350 2,75 2,75 2,35

QEIUCTe
@'
4106 5000

3paHue pacnonoXXeHo B panoHe, COOTBETCTBYIOLLEMY TUMY MECTHOCTU B. YuutbiBasi TN MECTHOCTU U
BbICOTY Ha KOTOpOW HaxoauTcs Butpax- 30 M, Bbibupaem 3HadveHue k(ze)= 0,975

Pacuutaem MMHMManNLHO AONYCTUMBIA MOMEHT UHEPLUK pUrens no crneayoulein popmyne:
Iy = (5/384)(q pasy *H * EF 50n )
rae;
Moaynb KOHra ans antomuHua (ansa ctanu 2100000) senaeTca BeNMYUHON NOCTOSAHHOWM
E= 710000 krc/om®>  const
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mm®

LA

-

euctema CHUAJI KII50K METOOMKA NMOOBOPA CTOEK U PUTENEU

HOpPMAaTMBHOE 3HaYeHWe BETPOBOro AaBneHus BbIbupaeTca ncxoaa U3 BETPOBOro panoHa
W, = 38 Krc/m?

AnuHa purena (makcumMarnsHasa u3 npoekTa)
H= 200 cM

war purenen (MakCumarnbHbIR U3 NPOEKTa)
a= 2 M

dakTuueckuin npornd aAna cpeaHen oaHonponeTHon 6anku co creknonakeTom (tabn.42 CHull 2.03.06-85)

fhon = H/300= 0,67 cMm const

KO3(-T, YUMTbIBAIOLLUMIA N3MEHEHNE BETPOBOTO AABNEHUSA NO BbICOTE BbIOMPAeEM UCX0AS U3 TUMA MECTHOCTU U
BbICOTbI 34aHUSA
k(z.) = 0,975
Pacuet Begem ans pagoBoR 30HbI
a’3poANHaAMUYECKUIA KOIPPULIMEHT - BENNYMHA NOCTOSAHHAA
c= -1,2 const

KO3MIULMEHT HAAEXKHOCTM NO BETPOBOM HArpy3ke npu pacyeTe no npeaenbHbiM cocToaHuam 1-i rpynnbi (CI
20.13330.2011)

Yf,= 1,4 const
KO9(PULIMEHT HAAEXHOCTU MO BETPOBOM Harpyske npu pacyeTe no npeaenbHbIM COCTOSAHMAM 2-i rpynnbl (CI1
20.13330.2011)

Yf,= 1 const

HopmaTtusHOe 3Ha4YeHue NMKOBOW BETPOBOW Harpy3ku pacymTbiBaem no opmyne:
Wp= Wok(ze)"[1+4(2€)]"C*V+(-)*YT, rae
k(ze) - KO3 (PUUUEHT M3MEHEHUSA JaBneHWUsl BETpa Ha YPOBHE z, MpuHuMaemon no tadn. 11.2 CI
20.13330.2011

BuicoTa Ze . KoadhuumeHT nynbcauun gasneHunsa setpa  ana TMnos
MEeCTHOCTU
M A B C
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,5
40 0,62 0,8 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
((Ze) - KO3 pUUMEHT nynbcaunM AaBneHUs BETPaA Ha YPOBHE Z, npuHMMaemMon no t1abn. 11.4 CIl
20.13330.2011
{(Ze) = 0,86
A.m? <2 5 10 >20
e V+ 1 0,9 0,8 0,75
®§ V- 1 0,85 0,75 0,65
A - nnoLwaab orpaXxkaeHusi, ¢ KOTOpon cobupaeTca Harpyska
V+(-) - K09(PPULMEHTBI KOPPENALMM BETPOBOW HArpy3ku, COOTBETCTBYHOLLME NONOXNUTENbHOMY
AaBreHnto (+) n otcocy (-), NpUHUMaeEMbIM no Tabn. 11.4
V+(-)= 0,933
PacuutbiBaem HOpMaTuMBHOE 3HAYEHUE MUKOBOW BETPOBOW HArpy3ku
Wp= W *k(zo)*[1+C(Ze)[*C*V+(-)*YT, 77,183 Kr/m°
Pac4yeTHas nuHelHaa paBHOMEpPHasa Harpy3ka Ha eanHuLYy NOBEPXHOCTU pacuuTbIBAETCA No hopmyne:
q= Wp *a = 1,544 Kr/cm
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Jx = (5/384)*(qpacy*H*)/(E*fgon.) cM
Jyyacte I= 5/384 = 0,01302 |-asq yactb hopMyrbl
J,vacte = qpach,_*H4 = 2469841038 Il-as yactb hopmynbl
Jyyacte llI= E*fyon = 473333,33 1ll-a yacTb hopMyrbl
Iy = 67,94 cm? MWUHUMAarbHO AOMYCTUMbIA MOMEHT UHEPLMKN purensi
CornacHo HaWaeHHOMY MUHUMaJibHO AONYCTUMOMY MOMEHTY MHEpLUUKN BbIOUpaeM purenb: Krn45368
JIx= 92,74 cm*
Jy= 24,55 cm*
Wx= 17,38 cm?
Wy= 9,82 cm?

MpoBepoOYHbIN pacyeT no 1-i rpynne npeaesibHbIX COCTOAHUN
¢ K03chchnuneHTOM HaAeXKHOCTU NO BeTPoBOM Harpy3ke 1,4 (CIM 20.13330.2011)

PacyeT Ha NPOYHOCTb 3MEMEHTOB, U3rMBAEMbIX B OAHOI M3 FMaBHbIX NIIOCKOCTEN, CrieAyeT BbINOMHATL MO
dopmyne n.4.11 CHulM2.03.06-85

o= M/ W, min < R,
roe:
M - u3rnbaroLwmnini MOMEHT;
Wi min=d/Mmax = MUHUMATBHLIA MOMEHT COMPOTUBIEHNSA CEYEHNA SMEMEHTA;
Iax - HanbornblUee pacCTOsIHUE OT LIEHTpa TSHKECTU A0 Kpasi ceveHust npodhuns no ocu pacyet
NS0CKOCTH;
Yo =1 - KoadhdpuumeHT ycrnosuii paboTel (tTab. 15, CHull 2.03.06-85);

HON

R,=125 Mna - pacueTHoe conpoTueneHue ansa cnnasa Af31T1 FOCT22233-2001 (ta6. 6, CHul 2.03.06-85).
PacuyeT nsrnbatoLlero MoMeHTa paBHopacnpezeneHHon Harpy3ku Q=Wp (B 4aCTHOCTW BETPOBOI) BbINOSHAETCA

no copmyne:
M= (1/8)*Q*a*H*Yf, 108,06 Kr*m
TpebyeMblit MUHUMANbHbIA MOMEHT COMPOTUBIIEHUS:
Wn,min= M/R, 8,64 cM’
o= M / W, 621,72 Kricm’ < R,= 1250 kre/em?

YpoBneTBopsieT yCIIOBUK Nporuda no BeTPOBOW Harpyske

PacueT purens Ha nporu6 or AeCTBUA Beca 3anofiHeHUs BUTPaxa.

Mporu6 purens B BEPTUKaNbHOWM NSIOCKOCTU B CRy4Yae AeNCTBUSI BeCa 3anOfTHEHUSI pacYUTbIBAETCsI MO
cneaytowen opmyne:

f=((Q*A)/(48*E*Jy))*(3*H2-4*A?)= 0,21 cM < H/300= 0,67 cM

, roe:

Q- cocpeloToOMeHHas Harpy3ka paccynTbiBaeTcs no opmyne:

Q= 2,5*56*B*Hs= 140 KF

2,5- 2,5 Kr/m? - yaenbHblii BEC CTEKNa TONLWMHON 1 MM

>0 - TONwuMHa cTekna (obwasa TonwyHa crTekna B CTeknonakete), MM
>0= 14 MM

B, - BbICOTa CTekna (CTeknonakera), M

B, = 1,976 M

H, - LUIMpUHA cTekna (CTeKnonakeTa), m

H, = 2,026 M

A- paccTosiHMe 40 MecTa YCTaHOBKM NOAKNAaAKM, CM

A= 10 cM

YaoBneTBopsieT yCIOBUIO NPOrnda oT AeCTBUA Beca 3anofIHeHUs BUTpaXa
PacuyeT Ha NPOYHOCTbL BLINOMHSAEM NO creayowen hopmyne:

o= MW, < 1250  Kkrc*em?
,roe:

M- n3rnbaroLwmii MOMEHT, KIc*cM

M= (Q*A)/12= 700 Krc*cm

W, - MOMEHT COMPOTUBNEHUS NPouns, cm?

W, = 9,82 cm®

o= 71,3 < 1250  «krc*cm?

Purenb pacyeT Ha NPOYHOCTb NPOXOAUT

mm®

cLiIcoA

cucrtema CHUAJI KII50K METOOMKA NMOABOPA CTOEK U PUTENEU

QETUCT

40 9000
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mm®

cLiIcoA

BapuaHTt 2. Pacuyet purens B yrnosoi 3oHe

no ycnosuio xxecmkocmu (CBOJ NMPABMJ1 C120.13330.2011 "Haepy3ku u eo3delicmeusn")

O6bexm: Xunoil komnnekc 6 2. KpacHosipcke

UcxoaHble aaHHbIe onsa pacyeTa:

BeTpoBOiA paloH: 3
Tun MecTHOCTHU:
KOHCTpYKLMA Ha BbICOTE, M: 30
OnuHa purena (max U3 NnpoekTa), CM: 200
LUar purenei (max u3 npoekTa), mM: 2
A3poauHaMuyveckuin Koap(puLMeHT, c: -2,2 0nd y2noeoli 30Hbl
3anonHeHue BUTpaxa: CTEKIOnakeTom
TonuwwuHa ctekna (O6OwWwas TosnwuHa cTekna B
CTekrnonakeTre), CMm: 1,4

2 BbicoTa cTekna (CTeknonakerta), M: 1,976
LUnpuHa cTekna (cTeknonakera), M: 2,026
PaccTosinue 0o MecTa yCTaHOBKM NOOKNaaKu,
cMm: 10

BeTpoBble Harpy3ku (npuHumMaroTea no kaprte 2 npunoxernua XK k CM 20.13330.2011 "Harpysku n Bo3gencreug™)

BE?OBHO“ la [ I i WY v VI VIl
W, klMa 0,17 0,23 0,3 0,38 0,48 0,6 0,73 0,85
W, krc/m2 17 23 30 38 48 60 73 85
ropoa MockBa Mutep | AcTpaxaHb Coun Maruropck | Haxopaka | Kamuartck

OB6beKT pacnonoxeH B 3 BETPOBOM paioHe. BbibupaemM u3 Tabnuubl 3Ha4yeHue ansi 4aHHOro panoHa -38 krc/m2

BbiGop ko3 puumeHTa, yuuTbiBaoLLEro UaMeHeHne BeTPOBOro
AaBreHust no Bbicote (tTabn. 11.2 CIM 20.13330.2011"Harpy3ku u Bo3aencTeuma')

euctema CHUAJI KII50K METOOMKA NMOOBOPA CTOEK U PUTEJNEU

BeicoTa z,Mm KoadhdpuumeHT k Ana TMnoB MECTHOCTU
A -OTKpbITbIE B - ropoackue C -ropoackue
noGepexbs TeppuTopuu, paiioHbl
MOpeii, 03ep u necHble C 3aCTPOWKOWA
BOAOXpa MaccuBbl, 34aHuAMU
HWAULW, CTEeNU. (paBHOMEPHO BbICOTOW
NOKPbITbIE bonee 25 m.
npenaTCTBUSAMU
BbICOTOI Gonee
10 m.

[o 5 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8

250 2,65 2,3 2
300 2,75 2,5 22
350 2,75 2,75 2,35

QEIUCT
@
406 9000

3paHue pacnonoxeHo B paoHe, COOTBETCTBYIOLLEMY TUMY MECTHOCTU B. YuuTbiBadg TMN MECTHOCTU U
BLICOTY Ha KOTOPOM HaxoauTcs BUuTpax- 30 M, Bbibupaem 3HadveHue k(ze)= 0,975

Pacyntaem MUHUMaNbLHO AOMYCTUMBIA MOMEHT MHEPLIMW PUrens nNo cneayoLwlen gpopmMyne:
Jx = (5/384)(0 pacy *H* JE*Fo0n.)
rae;
MoAaynb FOHra ana anoMuHua (ana cranu 2100000) sa8nsAeTca BENMMUYUHON NOCTOAHHON
E= 710000 krc/om®  const
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HOpPMaTUBHOE 3Ha4YeHune BETPOBOro JaBrfeHusl BbIbUpaeTcs cxoas M3 BETPOBOIO panoHa
Wy = 38 Krc/m?

ANUHa purens (MakcumanbHas U3 NpoekTa)
H= 200 CcM

war purenei (MakcumanbHbIi U3 NPOEKTa)
a= 2 M

chakTnueckuii npornb aAns cpeaHen ogHonponeTHon 6anku co cTteknonaketTom (tabn.42 CHulMl 2.03.06-85)

fron = H/300= 0,67 CM const

KO3-T, yUUTbIBAKOLMIA U3MEHEHUE BETPOBOIO AaBNEHMSA MO BbICOTE BbIGMpaeM UCxoasa U3 Tuna MECTHOCTHU K
BbICOTbI 34aHUS
k(ze) = 0,975
PacueT Begem Ans yrnoBoun 30HbI
aspoaAnHaMUYEcKnin KO3 PULMEHT - BENUYUHA NOCTOAHHAS
c= 2,2 const

KO9MULMEHT HAZEXXHOCTM NO BETPOBOM HArpy3ke Mpu pacyeTe no npeaesbHbIM COCTOAHUAM 1-i rpynnbl (CI1
20.13330.2011)

Yf,= 1,4 const
KO3(hMLMEHT HAa4EeXHOCTM NO BETPOBON HArpy3ke npu pacdeTe no npeaenbHbiM COCTOAHUAM 2-1 rpynnbl (CI
20.13330.2011)

Yf,= 1 const

HopmaTuBHOE 3HAYEHNE NMKOBOW BETPOBOIN Harpy3kn pacymTbiBaem no oopmyne:
Wp= Wo*k(ze) [1+¢(Ze)]"C*V+(-)*Yt, rae
k(zo) - KOS (PULUMEHT U3MEHEHUA AaBEHUSA BETPA HA YPOBHE Z, NPUHUMaeMon no tabn. 11.2 CI1
20.13330.2011

BhicoTa Ze | KoadmymueHT nynbcauuin gasneHusa setpa { Ana TMnos
MECTHOCTH
M A B C
<=5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,5
40 0,62 0,8 1,26
60 0,58 0,74 1,14
80 0,56 0,7 1,06
100 0,54 0,67 1
150 0,51 0,62 0,9
((Ze) - KO9hpMUMEHT NynbcaumMm AaBneHUs BETPa Ha YPOBHE z, NpuHMMaeMon no tabn. 11.4 CIl
20.13330.2011
{(Ze) = 0,86
A.m? <2 5 10 >20
v+ 1 0,9 0,8 0,75
V- 1 0,85 0,75 0,65
A - nnowagab orpaXgeHuns, ¢ KOTopon cobupaeTcst Harpyska
V+(-) - KO3(phMLMEHTBI KOPPENSALMIM BETPOBOIN HArpy3ku, COOTBETCTBYIOLLME NOSNOXUTENbHOMY
AaBneHuto (+) u otcocy (-), NpUHUMaembiM no Tabn. 11.¢
V+(-)= 0,933
PacuntbiBaeMm HopMaTUBHOE 3HAYEHWE NMUKOBOWN BETPOBOMN HArpy3Ku
Wp= W, *k(zo)*[1+4(Ze)]*C*V+(-)* YT, 141,5 Kr/m®
PacuyeTHasa nuHerHas paBHOMEPHas Harpy3ka Ha eAuHULY NOBEPXHOCTU pacyMTLIBAETCA MO popmyne:
q= Wp *a = 2,830 Kr/cm

mm®

cLiIcoA

cucrtema CHAJI KII50K METOOMKA NMOABOPA CTOEK U PUTENEU

QETUCT

40 9000
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mm®

cLiIcoA

-

euctema CHUAJI KII50K METOOMKA NOOBOPA CTOEK U PUTENEU

QEIMCT,
@
406 9000
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Jx = (5/384)*(gpacu*H*)/(E*fgon.) cM

J, vacte I= 5/384 = 0,01302 |-as yacTb popmyrbl

J, vacts II= qpach,‘*H4 = 4528041903 |l-ast yacTb hopmynbl

J, vacts llI= E*fyon = 473333,33 I1l-a yacTb popmynbl

Iy = 124,56 cm? MWUHUMANbHO AONYCTUMBIA MOMEHT UHEPLIUK pUrens
CornacHo HageHHOMY MUHUMalIbHO AONYyCTUMOMY MOMEHTY MHepLUU BbIOMpaeM puresb: Krnc 344

Jx= 211,25 cm*
Jy= 34,63 cm*
Wx= 27,26 cm®
Wy= 13,85 cm®

MpoBepouHbIi pacyeT no 1-i rpynne npeaenbHbIX COCTOAHUN
¢ K03(p(puLuMeHTOM HAZEXKHOCTU NO BeTPOBOM Harpy3ke 1,4 (CIM 20.13330.2011)

PacyeT Ha NPOYHOCTb 3NEMEHTOB, M3rMbaemMbIX B OAHOM U3 IMaBHbIX NNOCKOCTEN, CNeAYeT BbINOMNHATL N0
topmyne n.4.11 CHuM2.03.06-85

o= M/ Wy i < R,
rae:
M - n3rnbaroLmii MOMeHT;
W, min=J/Mmax - MMHUMarbHbIA MOMEHT COMPOTUBIIEHUA CEYEHUS SNEMEHTA;
Mmax - HanbonblLee pacCTOSHUE OT LIeHTPa TSHKECTU A0 Kpasa ceveHusi npoduns no 0Cu pacveTHOM
N0CKOCTH;
Yo =1 - koadhpuuymeHT ycnoeui pabotsl (Tab. 15, CHulM 2.03.06-85);

R,~125 Mna - pacueTHoe conpotusneHue ansa cnnasa A31T1 FOCT22233-2001 (tab. 6, CHull 2.03.06-85).
PacueT narubaioLero MomMeHTa pasHopacnpeaeneHHon Harpy3ku Q=Wp (B 4aCTHOCTU BETPOBON) BbINOSHAETCA

no popmyne:
M= (1/8)*Q*a*H>*Yf, 198,10 kr*m
Tpebyemblii MUHUMATbHbIA MOMEHT COMPOTUBIEHUS:
Wn,min= M/R, 15,85 cM°
o= M/ W, 726,71 Kricm® < R,= 1250 krc/om’

YaoeneTreopsieT yCroBuio nporn6éa no BETPOBOM Harpy3ske

PacueT purensi Ha nporn6 oT AeCTBUA Beca 3anofHeHUA BUTPaXa.

Mporu6 purens B BEPTMKANbLHONM NIOCKOCTU B Cryyae AENCTBUA BECA 3aMnONHEHUs paciUTbIBAETCA NO
cneayiowen dopmyrne:

f=((Q*A)/(48*E*Jy))*(3*H.>-4*A?)= 0,15 cM < H/300= 0,67 cm

, rae:

Q- COCpPeOTOMEHHAA Harpy3ka paccuuTbiBaeTcs no hopmyne:

Q= 2,5*36"B*H= 140 Kr

2,5- 2,5 Kr/M? - yaenbHbI BEC CTeKNa TONWUHON 1 MM

>0- TonwMHa ctekna (obLasn ToNWwmMHa CTekna B CTeKnonakeTe), Mm
>0= 14 MM

B, - BbICOTA CTekna (CTeknonakera), M

B, = 1,976 M

H, - LUMpUHa cTekna (cTeknonakera), M

Hi, = 2,026 M

A- paccTosiHMe A0 MeCTa YCTaHOBKW MOAKNAaaKu, CM

A= 10 cM

YpaosneTBopsieT ycnoBUIO Nporuba oT AeCTBUA Beca 3anONHEHUA BUTPaXa
Pac4yeT Ha NpoYHOCTb BLIMOMHAEM MO cneayLen gopmMyne:

o= M/, < 1250  Kkrc*em?
,rae:

M- n3rnbaroLmin MOMEHT, KrC*CMm

M= (Q*A)/2= 700 Krc*cm

W, - MOMEHT CONpOTUBNEHUs npoduns, cm?
W, = 13,85 oM?®

o= 50,5 < 1250  «krc*cm?

Purenb pacyet Ha NPOYHOCTb NpoxoauT



METU3bI
OBLLMM BMA HAMMEHO- OBO3HAYEHME
BAHME
Bonr M10x60 | DIN 933 A2/1SO 4017 /TOCT 7798

Bont M8x100

Bont M8x85

Bont M8x75

Bont M8x65

Bont M8x30

Bont M8x25

Bont M8x20

DIN 931 A2/ISO 4014/TOCT 7798 -70

co® %%%EXXX%

[arika M8
LLlai6a 8, 10
LLarba 8

DIN 934 A2/1SO 4032/TOCT 5915 -70

DIN 125 A2/I1SO 7089/TOCT 11371 -78
DIN 127 A2/TOCT 6402 - 73

am®

cLiIcoA

-

cuctema CHAJI KII50K  METOOMKA NOABOPA CTOEK U PUTEJIEU
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=
=
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mm®

LI A

-

eucrtema CHAJI KII50K METOOUKA MOOABOPA CTOEK U PUTENEM
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OBLLMM BUO

HAMMEHOBAHME

OBO3HAYEHME

Bunt M8x30

DIN 965 A2/1SO 7046,/TOCT 17475

BuHTbl camoHapesatoLme

BC 3,5x38

BC 3,5x22

BC3,5x19

BC3,5x16

DIN 7981 A2 PZ/ISO 7049

BC 4,2x19

DIN 7981 A2 PZ/1SO 7049

BC 5,5x65

BC 5,5x60

BC 5,5x45

BC 5,5x38

BC5,5x19

BC5,5x13

DIN 7981 A2 PZ/1SO 7049

BC 4,2x19
BC3,5x16

DIN 7982 A2 PZ/1SO 7050

BC 5,5x63

BC 5,5x50

DIN 7504K A2 PZ
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660111, Poceus, r. KpacHosipek, yngllorpamnunmkos, 103, fetp. 4, inomd 7
/¢ (391) 274-90-30, 274-90-31,1274-90-32

e-mail: sialmet@sial-group.ru, www.sial-group.ru

00O “Jlutennos-lNpeccosrin 3asop “Ceran”
660111, Pocens, r. Kpacrospek, yn. Morpannynmkor, 42, ctp. 15
/¢ (391) 274-90-30, 274-90-31, 274-90-32

e-mail: segal@sial-group.ru, www.sial-group.ru

000 “AAK”
660111, Poceus, 1. KpacHosipek, yn. Morpaxnunukos, 15a, ctp. 1
7/d (391) 274-90-70, 274-90-71
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