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Pacuem Hecymeﬁ cnocoonocmu cmonba npu UeHmpajibHoOM crrcamuu

IJens: IIpoBepka Hecylel cHOCOOHOCTH CTOJ0A MPU LIEHTPAILHOM CHKaTHH

3aoaua: ITpoBepuTh CIOCOOHOCTH KJIAJKU CTON0A HA IIEHTPaIbHOE CKATHE.

Ccoinku: HaconoB C.b. PykoBoACTBO 1O MPOEKTHUPOBAaHUIO M PacdyeTy CTPOUTEIbHBIX
KOHCTpYKUuMid. B momomnis nmpoexktupoBimuky. M.: U3a-Bo «ACB», 2013, c. 181.

Daiin ¢ ucXo0OHBIMU OAHHBIMU.
Example 6.SAV

Example 6 mechnical.SAV
Example 6 fire. SAV

otyer — Comeln 6 Nasonov.doc.
otuer — Comeln 6 Nasonov-mechanical.doc.
otuet — Comeln 6 Nasonov-fire.doc.

Coomeemcmeue nopmamuenwvim 0okymenmam: CII115.13330.2012

Hcxoonwvie oannvwie:.

lb=45Mm Bricora cronba

h =380 mm BrIcoTa nonepeyHoro ceueHus
b=510 mm [[IupuHa monepeyHoro ceueHus
N =200 xH PacueTHas Harpy3ka Ha CTEHY
Mapka kupnnya M150

Mapka pactBopa M50

Hcxoonvie oannvie KAMUH:
KoaddutimeHnT Ha1e:xKHOCTH IO OTBETCTBEHHOCTH Y, = 1

Bo3spacr knaaku - 10 roga

Cpoxk ciyx0sI 25 et

Kamenb - Kupriy riMHsSHBIH IaCTHYECKOTO TPECCOBAHMUS

Mapxka kamus - 150

PacTBOp - 00BIUHBII [IEMEHTHBIH ¢ MHHEPAIBHBIMH IUTACTU(DHUKATOPAMH
Mapxka pactBopa - 50

KAMMWH 6
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Koncmpykyua:
Bricora cTonba 4,5 m
[Ipononbuas cuita 200 kH
o Koaddunment anutenbHoil yacTi Harpy3ku 1

380 +

|

PacyerHas BbicoTa B mi1ockocTH X0Y PacyerHasi BbIicOTa B IJIOCKOCTH X0Z
H l H l
Cxema packperieHus F Cxema packperieHus F
Koadduiment pacueTHoii BbICOTH 1 Koadduiment pacueTHoii BBICOTHI |
Cpasnenue peuienuii:
[IpoBepka Y CTONYMBOCTh IPH LIEHTPATIbHOM CHKATHH
PyKoBOICTBO 200/234,2 = 0,854
KAMIH 0,848
Orxkionenue, % 0,7 %

KAMMWH



BepudmumkanugumoHHBIe I puUMETP BI

Pacuem yuacmka cmenbl maepo6o20 ceueHus HA GHEUEHMPEHHOoe cicamue
(OKcyenmpucumem 6 cmopoHy peopa)

82

116
64

30
51 52

103

I[ens: TlpoBepka pacuera BHEIEHTPEHHO CXKATBIX CTOJIOOB.
3aoaua: IlpoBepuTh NPaBUILHOCTh aHAJIN3a YCTOMYMBOCTH MPU BHEIICHTPEHHOM CXKATHUU.

Ccoinku: IlocoOue 1o NpoeKTUPOBAHUIO KAMEHHBIX M apMOKaMeHHbIX KoHcTpykuui (k CHull 11-
22-81), 1989, c. 18-19.

Coomeemcmeue nopmamueam: CHull 11-22-81, CIT 15.13330.2012.
Daiin ¢ ucX0OHbLIMU OAHHBIMU:
IIpumep 1.SAV;

Comeln 1.doc — otuet

Hcxoonwvie oannoie:

N =850 kH [IpononbHas cuna,

M=102 xkHMm M3rubarommii MOMEHT;

H=5m BricoTa sraxa,;

Kamenn ['MuHSAHBIA KUPOUY TJIACTUYECKOTO MpeccoBanus, Mapka 100;

PactBop OOBbIUHBIN IIEMEHTHBIN C MUHEPAIbHBIMU TUTACTH(QHUKaTOpaMu, Mapka 50;
R=1,5 MIla PacueTHOE conpoTHUBIEHUE KITA/IKH;

Hy =022 ™m Tonumaa cO0pHOTO XKene300eTOHHOTO MEPEKPHITHS,

3aACJIAaHHOI'O Ha OIlopax B KJIIaJAKy CTCHEI.

Hcxoonvie oannvie KAMUH:

KoaddutmeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH v, = 1
Bo3spacr knaaku - 10 roga

Cpok ciy:x0bI 25 et

Kamens - Kupnud riamHsHBIN IUIACTHYECKOTO MPECCOBAHMS

KAMMWH 8
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Mapxka kamus - 100
PacTBOp - OOBIYHBIN IEMEHTHBINH ¢ MUHEPAJIBHBIMH IUTACTU(DUKATOPAMU

Mapxka pactBopa - 50

Koncmpykyus:

52 OKCIEHTPUCHUTET TIPOJOIBLHOM CHITBI -12 ¢M BIIOJIb
ocu Y

Bricora cronba 4,78 m

IIpononbHas cuna 850 kH

——=— |Koaddunuent pnmurensHON 9YacTy HArpy3KkH 1

| N7
103 N
PacuerHast BbIcOTa B IIOCKOCTH X0Y PacueTrHasi BbICOTA B IIOCKOCTH X0Z
H] H]
Cxema packperieHus Cxema packperieHus
[epexpoiThst cOopHBIE [epexpoiThs cOOpHBIE
PaccrosiHre MeXIy MONepedHbIMH )KECTKUMH PaccrosiHEe MEXIy IONepedHBIMH )KECTKUMH
KOHCTPYKLUSAMU 5 M KOHCTPYKLHUSIMHU 5 M
Koaddumment pacuerHoii BbicoTh 0,9 Koadduuument pacuernoit Beicotsi 0,9
Cpasnenue pewienuii.
IIpoBepka YCTOMYMBOCTb B IIJIOCKOCTH
SKCIEHTPUCUTETA
Teopusi 850/1100 = 0,773
KAMHWH 0,757
OTtkjoHenue, % 2,07
Kommenmapuu:
1. B KAMUH BMmecTo 3Ha4eHHs pacu€THOTO MOMEHTa HEOOXOIUMO 3a/1aTh SKCIIEHTPUCHUTET
. M 102
IIPOIOJIBHOM CHUIIBI, 3HAYEHUE KOTOPOTO PABHO €, = N = 850 =0,12 m.

2. B KAMMUH 3a BeicOTy cTON0a MPUHUMAETCS Pa3HOCTh BBICOTHI dTa)Ka W TOJIIUHBI
nepekpbitis H - Hy =5-0,22 =478 m.

3. B KAMHH Heo0xomuMO BBECTH pPACCTOSHHE MEXIY IONEPEUYHBIMUA IKECTKUMHU
KOHCTpYKUUAMH. T.K. B 3a7]a4€ OHO HE OIPEAEIICEHO, UCII0JIb30BaHO 3HAUCHHE 5 M.

4. B KAMHMH HeoOx0onuMo BBECTH BO3pACT KIAIKH M CPOK ciyXObl. T.K. B 3aaue oHM HE
onpeJIeIeHbl, UCIIOIb30BaHbI JaHHbIE "0 roja" u 25 JIeT COOTBETCTBEHHO.

KAMMWH 9
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5. Ortkmonenue 3HaueHue (akropa ycrtoiunBocth B KAMUWH ot pesynpTata pemieHus
3aJjaud BBI3BAHO TEM, YTO NP PEIICHUM 3aJauu He y4uTeHbl TpeOboBanus 1. 4.7 CHull II-
22-81 (m. 7.7 CII 15.13330.2012) 06 onpeneneHny THOKOCTH TSI CKATOM YaCTH CEUCHHE
IIPU 3HAKOTIEPEMEHHOM SMI0pe U3rU0Ar0Iero MOMEHTA.
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem yuacmkKka CmeHbl maepoeolo CeueHusl HA G6HeueHmpeHHoe cicamue
(3l<cueumpucumem 6 CMOpPORY nonxu)

116

64

51 52
103

Ienw: IIpoBepka pacueTa BHEIICHTPEHHO CKATBIX CTOJIOOB.
3aodaua: IIpoBepuTh NPaBUIBHOCTh AHAIN3A YCTOMYMBOCTH IIPHU BHEIICHTPEHHOM CKATHU.

Ccoinku:Ilocobue 1o NpoeKTUPOBAHUIO KAMEHHBIX U apMOKaMeHHBIX KoHCTpyKiui (k CHull 11-
22-81), 1989, c. 19-20.

Daiin1 ¢c UCXOOHBIMU OAHHBIMU.
[Tpumep 2.SAV,
Comeln 2.doc — ortuer

Hexoonwvie oannvie.

N =850 kH [IpononbHas cuna;

ep=0,16 m DKCUEHTPUCUTET MPUIIOKEHUSI CHUIIBI,

H=5wm BricoTa sTaxa;

Kamenp I'MuHAHBIA KMpIINY IJIACTHYECKOT0 IpeccoBanus, Mapka 100;

PactBop OOBIYHBIN IIEMEHTHBIN C MUHEPAJIbHBIMU IIacTU(pUKaTOpaMu, Mapka 50;
R=1,5 MIla PacueTHO€E conpoTHUBIEHUE KIIA/IKH;

Hi =022 m Tomnmuaa cOOPHOTO kKee300€TOHHOTO NEPEKPBITHS,

3aJIeTAaHHOTO Ha OMOpax B KJIAJKy CTCHBI.
Hcxoonwvie oannvie KAMUH:
KoaddutimeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Yp = 1

BospacT knagku - 1o roaa

Cpoxk cimyx0sI 25 et

Kamens - Kupnud rivHsSHbBIN IJIACTHYECKOTO MPECCOBAHUS

Mapxka kamus - 100

PactBOp - OOBIUHBIN IIEMEHTHBIN ¢ MUHEPAJTBHBIMU TUTACTH(UKATOPAMHU
Mapxka pactBopa - 50

KAMUWH 11



BepwuwdwukaunmumoHHBe I puUMETP bI

Koncmpykyusa:
52 OKCLEHTPUCUTET NMPOJOIBHON CHIIBI 16 CM BAOMNb OCH
=~ Y
Bricora cronba 4,78 m
IIpononsHas cuna 850 kH
——=— |Koadduuuent nnurensHol yacTu Harpy3ku 1
Lt i
=7
103 N
PacyerHas BbIcOTA B IJIOCKOCTH X0Y PacyerHasi BbICOTA B ILIOCKOCTH X0Z
H l H l
Cxema packperieHus Cxema packpernseHus
[epexporTus cOopHBIE [lepexpoiTus cOopHBIE
PaccrosHre Mex Iy MOTepedHbIMH KECTKIMH PaccrosHre MeX Iy MOTEPEeIHBIMH KECTKIMH
KOHCTPYKIUAMH 5 M KOHCTPYKUMSIMU 5 M
Koaddunment pacuerHoii oicotst 0,9 Koaddunment pacuerHoii Beicotst 0,9
Cpagnenue peuienuii:
IIpoBepka Y CTOWYMBOCTH B IJIOCKOCTH 3KCIEHTPUCUTETA MTPHU BHELIEHTPEHHOM C)KaTHH
Teopus 850/1080 = 0,787
KAMHUWH 0,774
OTkiaonenne, % | 1,652

Kommenmapuu:

1. B KAMUH 3a BeicoTy cTOs10a IPUHUMAETCSI pa3HOCTh BBICOTHI 3Ta)a U TOJIINHBI IEPEKPHITHS
H-Hy =5-0,22=4,78 m.

2. B KAMUWH HeoO6XomumMo BBECTH pAcCTOSHHE MEXIy IONEPEYHBIMH  YKECTKUMHU
KOHCTpYKIMsAMH. T.K. B 3a1a4€ OHO HE ONPEECIIEHO, UCIOJIb30BaHO 3HAYECHUE 5 M.

3. B KAMUH HeoOxoauMo BBECTH BO3pACT KIAIKH M CPOK cIykObl. T.K. B 3amade OHH HE
ONpeJIeIeHBl, UCIIOIb30BaHbI JaHHbIE "10 rojga" u 25 J1eT COOTBETCTBEHHO.

4. Orknonenune 3HaueHne (paxropa ycroiunmBoctn B KAMUWH ot pesynbprara pemeHus 3amaqn

BBI3BAHO T€M, YTO MPH PELICHUH 3a7auu He yuTeHbl TpeboBanus 1. 4.7 CHull 11-22-81 (1. 7.7
CIT 15.13330.2012) 006 omnpeneneHurd THUOKOCTH I CHKATOW YACTH CEUYCHUE TP
3HAKOIIEPEMEHHOM 3MIope N3ru0aroIero MOMeHTa.

KAMUWH 12



BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem yuacmka CmeHnbsl maspoeoco CeHeHusa no Hecymel? CRHOCOOHOCMU U NO
PACKpblmuIio mpeuiun — yHcecCmKue onopbol

, 28
LO . o . I _ <
- 45 4] ©
44 591
51 52
103

I[ens: TlpoBepka pacuera BHEIEHTPEHHO CXKATBIX CTOIOOB.

3aoaua: HpOBepI/ITB NpaBHUJIILHOCTL aHalin3a yCTOfI‘-IPIBOCTPI U PACKPBITUA MIBOB KIIAJAKU IIPpH
BHCICHTPCHHOM CXXAaTHH.

Ccoinku: TlocoOue 1o MpoeKTUPOBaHUIO KAMEHHBIX U apMOKaMeHHbIX KOHCTpyKuui (k CHull 11-
22-81), 1989, c. 20-21.

Daiin ¢ UCXOOHBIMU OAHHBIMU:
1. npu npononsHoit cuiie N =326 xH:
ITpumep 3.1.SAV;
Comeln 3.1.doc — ot4er
2. mpu npoponbHoii cuite N = 160 xH:
[Tpumep 3.2.SAV;
Comeln 3.2.doc — otuer

Hcexoonwvie oannvie:

e0=-045m OKCUEHTPUCUTET MPUIIOKEHUS CUITBI

H=5wMm Beicora sTaxka

Kamens ['uHSHBIA KUPIWY [I1aCTUYECKOTO IpeccoBanus, mapka 100

PactBop OOBbIUHBIN IIEMEHTHBIN C MUHEPAIbHBIMU TUIACTH(PHUKaTOpaMu, Mapka 50
R=1,5 MIla PacueTHoe conpoTHBiIeHHE KIaaKN

Hy =022 ™m Tonumaa cO0pHOTO XKene300eTOHHOTO MEPEKPHITHS,

3aACJIAaHHOI'O Ha OIlopax B KJIIaJAKy CTCHBI

Hcxoonvie oannvie KAMHH npu npooonvnoii cune N =326 kH:
KoaddutmeHnT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Yp = 1

Bo3spacr knagku - 1o roga

Cpok ciyx65b1 50 et

Kamens - Kupnud riamHsAHBIN IUIACTHYECKOTO MPECCOBAHMS

Mapxka xamus - 100

PacTBOp - OOBIYHBIN IEMEHTHBIN C MUHEPAJIBHBIMH TDTACTU(PUKATOPAMUA
Mapxka pactopa - 50
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BepwuwdwukaunmumoHHBe I puUMETP bI

Koncmpykyusa:

52

103 N

ocn Y

Bricora cronba 4,78 m

IIpononsnas cuna 326 kH

Koadduuuent nnurensHol yactu Harpy3ku 1

3KCLICHTpI/ICI/ITGT HpOI[OJ'II:HOI‘/'I CHIIBI -45 cM BI0JIb

PacuerHast BbICOTA B ILTIOCKOCTH X0Y

PacuerHast BLICOTA B ILIOCKOCTH X0Z.

"}

CxeMa packperuieHus

ITepexpbiThsi cOOpHBIE

PaccrosiHre Mex 1y MorepeyHbIMH KECTKUMH
KOHCTPYKUHSIMU 5 M

Koaddunment pacuerHoii oicotst 0,9

"}

Cxema packpernseHus

[lepexpoiTus cOopHBIE

PaccrosHre MeX Iy MOTEPEeIHBIMH KECTKIMH
KOHCTPYKUMSIMU 5 M

Koaddunment pacuerHoii Beicotst 0,9

Hcxoonwvie oannvie KAMHUH npu npoodoavnoii cune N = 160 kH-
KoaddutmeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Yp = 1

Bo3spacr knaaku - 1o roga
Cpoxk ciyx0s1 50 et

Kamens - Kupnud riamHsAHBIN IUIACTUYECKOTO MPECCOBAHMS

Mapxka xamus - 100

PacTBOp - 0OBIYHBIN IEMEHTHBIN C MUHEPAIbHBIMH IJIACTU(HUKATOPAMU

Mapxka pactBopa - 50

KAMUWH
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BepwuwdwukanmuoHHBe I puUMETP bI

Koncmpykyusa:

52

103 N

OKCUEHTPUCUTET IPOJOIBbHOMN CHUIIBI -45 CM BIOJIb OCH

Y

Bricora cronba 4,78 m

IIpononsnas cuna 160 kH

Koadduuuent nnurensHol yactu Harpy3ku 1

PacueTrHast BBICOTA B INIOCKOCTH X0Y

PacuerHast BbICOTA B ITIOCKOCTH X0Z

"]

CxeMa packperuieHus

[lepexprrTus cOopHBIE

PaccrosHne Mexay mornepeuyHbIMH KECTKUMHU
KOHCTPYKLMSIMU 5 M

Koaddumnment pacuernoii Boicotst 0,9

"]

CxeMa packperuieHus

[lepexpbrTus cOOpHBIE

PaccrosHne Mex 1y MonepedyHbIMH KECTKUMHU
KOHCTPYKLMSAMHU 5 M

Koaddumnment pacuernoii Beicotst 0,9

Cpasnenue peuienuii’
IIpogosbHasi cuiia N =326 xH N =160 xkH
ITpoBepka YCTOWYMBOCTD MOJI0KEHUS PACKPBITHE IIBOB KJIAJIKU
Teopus 326/326 =1 160/160 =1
KAMUH 0,958 0,999
OTtkynonenne, % 0,398 0,1
Kommenmapuu:

1. B 3agade He omnpeneneHO KOHKPETHOE 3HAYCHHE MPUII0KEHHON MPOJIOIBHOM CUIIBI, TOSTOMY B
KAMMH wucnonp30BaHbl 3HAYCHHS BBIYMCICHHON B 3amade Hecymied crocoonoctn N = 326
kH u N = 160 xH 1o ycTOWYMBOCTH U paCKPBHITHIO IIIBOB KJIaJKH COOTBETCTBEHHO.

2. B KAMMUH 3a BeicOTy cTO0a MPUHUMAETCS pa3HOCTh BBICOTHI 3Ta)Ka U TOJITUHBI IEPEKPHITUS

H-H =5-0,22=4,78 m.
3. B KAMUH HeoOxogmmo BBeCTH

KOHCTpYKUUAMH. T.K. B 337]a4€ OHO HE OIPEAEIIEHO, UCII0JIb30BaHO 3HAUCHHE 5 M.
4, B KAMHMH nHeoOxomuMoO BBECTH BO3pacT KIaikd. T.K. B 3a7ade BO3PAcT HE OIpPEACIICH,

HUCIIOJIL30BaHO 3HaueHue '"mo roma".

pacCToaHHUE MEXKAY  HNOINCPCYHBIMH  KECCTKHUMH

KAMUWH
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BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem Kupnuunozo cmonba ¢ cemuamolM apPMUpPOGAHUEM NO Hecyuiell
Cnocoonocmu

IJens: TlpoBepka pacyeTa BHELIEHTPEHHO C)KAThIX ApMHUPOBAHHBIX CTOJIOOB.

3aoaua: HeobXxomumMo TPOBEPUTH MPABUIBHOCTH aHAIW3a YCTOWYMBOCTH B IUIOCKOCTH
OKCLUEHTPUCUTETA TMPH BHELEHTPEHHOM C)KaTUM M U3 IUIOCKOCTH OKCLEHTPHUCUTETA IpHU
LEHTPAIBHOM C)KATHUH.

Ccbinku: Tlocobue Mo MpOEKTUPOBAHUIO KAMEHHBIX M apMOKaMEeHHBIX KoHCTpykumid (k CHull 11-
22-81), 1989, c. 33-34.

Daiin1 ¢ UCXOOHBIMU OAHHBIMU.
[Tpumep 8.SAV;
Comeln 8.doc — oruer

Hcxoonwvie oannoie:

bxh=0,51x0,64 m Pasmepsl cTosi0a B rtane

ly=3w™ PacuerHas BeIcOTa cTOIOA

N =800 xH PacueTnas nponosibHas cuia

eo=5cMm DKCUEHTPUCHUTET MPUIIOKEHUS CHITbI

Kamenp I'MuHAHBIA KUPIINY IJIACTUYECKOT0 IpeccoBaHus, Mmapka 100

PacTtBop OOBIYHBIN IIEMEHTHBIN ¢ MUHEPAJILHBIMU TIaCTU(GUKATOpaMH, Mapka 75

B npumepe IlocoOusi mpousBoaurcs moAOOp apMmaTypbl, MO3TOMY Jaiee JUlsl BepupHKanuu
nporpamMMbl KAMIUH ncnons3yroTes pe3ynbrarsl noadopa.

Kitace apmatyps! Bp-1

Juametp apmartypsl 4 MM

WHTepBai pacnonokeHus CeTOK 2 psiia KIaaKu
Pa3mep siueiiku B tuiane 3,2%3,2 cMm

Hcxoonvie oannvie KAMUH:

KoaddutimeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Yp = 1

Bo3spacr knmanku - 1o roga

Cpox ciyx0s1 25 met

Kamens - Kupnud riamHsSHBIN IUIACTUYECKOTO MPECCOBAHMS

Mapxka kamus - 100

PacTBOp - OOBIYHBIN IEMEHTHBIN ¢ MUHEPAJIBHBIMH TUTACTU(DUKATOPAMU
Mapxka pactBopa - 75
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BepwuwdwukanmuoHHBe I puUMETP bI

Koncmpykyusa:
OKCUEHTPUCUTET IPOJOJIBbHOM cuiibl 50 MM BAOJb
ocu Y
Bricota cronba 3 m
z~

IIpononsuas cuna 81,549 T
KoaddummenT murenbHO#M YacTn Harpy3Ku 1

640
PacueTrHasi BbIcOTa B IIOCKOCTH X0Y PacueTHasi BBICOTA B IIOCKOCTH X0Z
! !
CxeMa packperuieHus CxeMa packperuieHus
Koadduiment pacueTHoi BBICOTHI | Koadduiment pacueTHoii BBICOTHI |
Apmuposanue:
CeTku NpsMOYTOJIbHBIE Apwmarypa kiacca Bp-I
Hduametp crepxxueit 4 Mm
[Tar ctepxkueit B ceTkax 40 Mmm
Yuciio psiioB KIaJKd MEKAY CeTKaMu 2
Cpasnenue pewienuil.
IIpoBepka YCTOMUYMBOCTD TIOJIOKEHHUS B YCTOMUMBOCTB MOJIOKECHUS U3
TUIOCKOCTH DKCIIEHTPUCHTETA TUIOCKOCTH IKCIIEHTPUCHTETA MIPU
IIpY BHELICHTPCHHOM C)KaTHH LEHTPAIbHOM CXKATHH
Teopus 800/828 = 0,966 800/1060 = 0,755
KAMMH 0,902 0,776
Orkionenne, % 6,62 1,44
Kommenmapuu:

1. Jlna oGecrieueHus 3HAYCHUS TPOLICHTA ApMHUPOBAHHUS [, PABHOMY ITOJlyYCHHOMY 3HAYECHUIO
B 3aj1aue (4 = 0,4 %) pa3mep s4eilKu B IJIaHE IPUHUMAETCS paBHBIM 40 MM.

KAMUWH 17



BepwuwdwukaunmumoHHBe I puUMETP bI

2.

3.

B KAMUJH Heo6xoammMo BBECTH BO3pACT KIJIAIKH M CPOK CIyKObl. T.K. B 3a7aue OHU HE
ONpeJIeIeHbl, UCIOIb30BaHbl JaHHbIe "10 rojga" u 50 et COOTBETCTBEHHO.

B KAMUH HeoO0XoauMo BBECTH BBICOTY cToii0a. T.K. B 3ajade OmNpejesieHa pacueTHas
BbICOTa CTON0A 3 M, 3TO 3HAYEHHE HCMOJIB30BAHO ISl BBICOTHI CTON0A TPU CXEMe
LIAPHUPHOTO 3aKPEeIICHHUS], UIsl KOTOPOil K03(pPUIIMEHT pacueTHON BbICOTHI paBeH 1.
OTkJIOHEHHE OT TEOpUU 3HadYeHHsI (PaKTOpa YCTOMYMBOCTH TOJOXKEHHS B IUIOCKOCTH
OKCIICHTPUCUTETA TMPU BHEICHTPEHHOM CXaTuh B 6,62 % BBI3BAHO OTJIMUHEM
HOPMAaTUBHOTO M PaCYETHOTO COMPOTHUBIICHUS apMaTypsl Rsy 1 Rs. B 3amaue ucnomin3yrorcs
3Ha4eHHS Rgp - yes = 405 - 0,6 =243 MIla u Rs - ycs= 365 - 0,6 = 219 MIla B cooTBeTCTBUM
co CHulI 2.03.01-84*; 8 KAMUH Ry * ycs =490 - 0,6 =294 MIla u Rs - yes= 410 - 0,6 =
246 Mlla B cootrBetcTBUU ¢ u3MeHeHreM Ne 2 k CHull 2.03.01-84* (ot 12.11.1991 r.).
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem HapnyCHOﬁ Hecymeﬁ CMEHbl HA 6HEUCHMPEHHOEe coicamue

Ienw: TIpoBepka HecyIei CIOCOOHOCTH HAPY>KHOW CTEHBI.

3aoaua: ITpoBepuTh CIIOCOOHOCTD KJIAJIKK HA BHEIIEHTPEHHOE CXKATHE.

Ccoiiku: HaconoB C.b. PykoBoACTBO 1O TNPOEKTUPOBAHUID M PacyeTy CTPOUTEIbHBIX
KOHCTpYKIui. B momonip mpoektupoBmuky. M.: M3n-Bo «ACB», 2013, c. 183-185.

Daiin1 ¢c UCXOOHBIMU OAHHBIMU.
Example 7.SAV
otueT — Comeln 7 Nasonov.doc.

Coomeemcmeue nopmamuenwvim 0okymenmam: CI115.13330.2012

Hcexoonwvie oannuie.

lb=3,0M BricoTa cTeHb!

h =380 mm Iupuna cTeHs!

b=1000 MM JlinHa ydacTka cTeHbl 6€3 IpoeMoB

N =350 kH PacuerHas Harpy3ka Ha CTeHy
eo=0,03m OKCIEHTPUCUTET MPUIIOKEHUS HArPy3KH
Mapka kuprnuya MI50

Mapka pactBopa M350

Hexoonvie oannvie KAMUH :

KoaddutmeHnT Ha1e:xKHOCTH IO OTBETCTBEHHOCTH Yn = 1
KoaddunmeHT Hae:)KHOCTH 110 OTBETCTBEHHOCTH (2-€ TIpeielIbHOe cOCTOsTHIE) = 1

Bospacr kinaaku - 10 roaa

Cpoxk ciyx0sI 25 et

Kamenb - Kupnud rimHSHBIN IIIACTHYECKOTO TIPECCOBAHUS

Mapxka kamus - 150

PacTBOp - OOBIYHBII IEMEHTHBINM C MHHEPATBHBIMH ITACTU(DUKATOPAMU
Mapxka pactBopa - 50

OObeMHBIN Bec Kaaaku 1,8 T/m®

Koncmpykuyus:

_|BricoTa 3Taxka B cBety H=3 M
Tonmuna nepexpoitust t = 0,2 M
Tommuna ctensl B = 0,38 m
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BepwuwdwukaunmumoHHBe I puUMETP bI

PacuerHas BoicoTa

[lepexpriTusi cOOpHBIE.
Paccrostare Mex 1y OTepeUYHBIME KECTKUMHU KOHCTPYKITUSMU 6 M.
Koadduruent pacuernoit Beicotsi 0,9.

Harpy31m 0o JJIMHE CTCHbI

£
HITIHITIIE

Harpyska ot Betpa q =0 T/m?

Haepysku om smadica Hao cmerol

N, =350 kH/Mm

E, =0,03 M

Koaddunuent pymmrensHoli yactu Harpy3ku 1

Cpasnenue pewienuii:

[IpoBepka Ha BHeneHTpeHHoe cxaTHe B BEpXHEM CeYeHHH (I10]1 IEPEKPhITHEM)
Hcrtounux 350/563,18 = 0,621

KAMUWH 0,614

Otknonenue, % 1,1%

KAMUWH
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem Hecymeﬁ CHOCOOHOCHU CHIEHbl N008AIA KupnuiHnozo 30anus

|51|

p N,
L] S LN,
o X Y EQ\;.X‘Q‘I -x
A UANCANA
N 40
3
%
%
% 3|
/R
2
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%
N
> LG3% 6.0 .05 04
% gN/MNA 7.

§w/,®p®¢<\<

CxeMa npuitoKeHus! BEpTUKAIBHBIX HATPy30K

I]ens: TIpoBepka pacuera CTEHBI IOBajA.

3aoaua: 1IpoBEepHUTh MPAaBUIBHOCTH aHAJIN3a YCTOMYMBOCTU B IIJIOCKOCTU 3KCIICHTPUCUTETA IIPH
BHELICHTPEHHOM CKaTUU CEUEHUs, B KOTOPOM JEUCTBYET MaKCUMAaJIbHbII U3rHOAIOLINil MOMEHT.

Ccovinku: TlocoOue 1o MpoeKTUPOBaHUIO KAMEHHBIX M apMOKaMeHHbIX KOHCTpyKuui (k CHull II-
22-81), 1989, c. 81-82.

Daiin1 ¢ UCXO0OHBIMU OAHHBIMU.
ITpumep 18.SAV;
Comeln 18.doc — oruer

Hcexoonwvie oannvie:

H=28M BricoTa cTeHbI ToaBaa;

bxh=0,4x0,58 m Pa3mepsl 6eTOHHBIX OJIOKOB;

Ar=25% [TycToTHOCTB 6JI0KOB MO IUIOIIAIN CPETHETO
TOPU30HTAJILHOT'O CEUEHMS;

Vp=15% [TycroTHOCTH G6JI0KOB IO 00BEMY;;

lo=2,65m PacuerHas BbIcOTa CTE€HBI IOJ]BAJIA,

b1=0,51m™m TonmuHa KUPIUYHONM CTEHBI IEPBOTO ITAXKA;

N; =150 kH PacuerHast Harpy3ka Ha | M cTeHBl MojBaja OT CTEHBI NEPBOIO
JTaKxa,

e1=55cMm DOKCLEHTPUCUTET MPUIIOKEHUS Harpy3KU OT CTEHBI IEPBOT0 3TaXa,

N, =22 kH PacueTnast Harpy3ka Ha | M CTEHBI I10/IBajIa OT ONUPAIOIIETOCS

Ha HEC NEPEKPBITHA HA ITOJBAJIOM,
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BepwuwdwukaunmumoHHBe I puUMETP bI

e> =16 cm

y=16 kH/™®
¢ =38°
p=10 kH/™m?

Kamenn
PactBOp

OKCLEHTPUCUTET NPUIIOKEHUS HATPY3KU OT OMMPAIOLIETrocs Ha
CTEHY II0J1Bajia MIEPEKPBITUS HaJl [IO/IBAJIOM,;
OObeMHBII Bec rpyHTa B HACBIITHOM COCTOSTHUH;
PacueTHblll yros BHyTPEHHETO TPEHUS TPYHTA,;
HopmaTtuBHOE 3HaueHNE NOBEPXHOCTHOM HArpy3KH OT I'pyHTa
B HaCBIITHOM COCTOSIHUH;

Kpynssle mycrorensie 6eToHHbIE O110KH, Mapka 100;

OOBbIUHBIN IIEMEHTHBIN C MUHEpAIbHBIMU IUIaCTH(UKaTOpaMu, Mapka S0.

Hcxoonwvie oannvie KAMUH:
Koaddumnment HagexHOCTH 110 OTBETCTBEHHOCTH 7, = 1
Bo3spacr knanku - 1o roga

Cpox ciyx0s1 25 net

Kawmens - Kpynusie 6etonnsie 610ku BbicoToit 500-1000 MM

Mapxka xamus - 100

PaCTBOp - OOBIYHBIH LIEMEHTHBIHN C MHHCPAJIbHBIMHA HJIaCTI/I(bI/IKaTOpaMI/I

Mapxka pactBopa - 50

[Tonmxaromuii kospunuent 0,5
OOBeMHBIN Bec Kiaaku 22,44 kH/M®

Koncmpykyua:

L=2,65m
B=0,4wm
Be=0,51m

Ilozonnsie nazpysxu

Harpyska Ha noepxzoctu 12 kH/m
OGbemHbIi Bec rpyHTa 19,2 KH/M?

YTOJ eCTECTBEHHOTO OTKOCA TpyHTa 38 rpan
Koaddunuent qurenbHoi yacTu Harpy3ku 1
N =22 xkH/m

En=0,16 m

Harpy3sku ot BhIIIenexamux nepeKpbITuit

N =150 kH/m

E=0,055m

KoaddunueHt quTensHoM YacT Harpy3ku 1

Cpasnenue pewienuil.
[TpoBepka YCTOMYUBOCTB MPU BHEIICHTPEHHOM C)KaTHUH CPEITHETO CEUCHUS
Teopus 181,5/380 =0,478
KAMUWH 0,481
OTtknonenue, % 0,624

KAMUWH
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BepwuwdwukanmuoHHBe I puUMETP bI

Kommenmapuu:

1. B Ilocobum wuCHonp3yloTCs HOPMATHBHBIC 3HAUEHUS HArpy3Kd Ha TOBEPXHOCTH U
00BEMHOTO0 Beca TpyHTa, KOTOpBIE Jajee B TpoIecce pacdera yMHOXKAIOT Ha
COOTBETCTBEHHBIE KOd(duImeHTsl neperpy3ku Ny = Ny = 1,2. B KAMUWH ucnone3ytores
MOJYYECHHBIE PACUETHBIE 3HAYEHMSI 3THX BEJIMYMH COOTBETCTBEHHO PNy = 10-1,2 = 12
kH/™M* 1 yny =16-1,2 = 19,2 kH/™®,

2. 3HadyeHHe 00BEMHOrO Beca KJIAJKH IMOJyYeHO YMHOKEHHEM OOBEMHOTo Beca OceToHa 24
kH/m® Ha ko3 duimenT 0,85, yUUTHIBAIOMMIA TyCTOTHOCTH GIIOKOB 110 06beMy V=15 %, n
Ha KO3(PUIMEHT neperpy3Ku JUisi KAMEHHbIX KOHCTpyKuui 1,1: y; = 24-0,85-1,1 = 22,44
kH/M,

3. B KAMUMH Heo06XxoauMo BBECTH BO3pACT KJIAJKH M CPOK CIOyKObI. T.K. B 3aj1aue OHU HE
OIpeJIeIeHbl, UCIIOIb30BaHbl JaHHbIe "10 rojga" u 50 JieT COOTBETCTBEHHO.

4. B KAMHUH nHeoOxonuMo BBECTH BBICOTY cTojiOa. T.K. B 3amade ompejesneHa pacyeTHas
BbICOTa cTO0a 3 M, OSTO 3HAUEHHE MCIIOJIB30BAaHO JUIS BBICOTHI CcTON0A MIpU
Kod(ppurmenTax pacuyeTHON BBICOTHI, PABHBIMU 1.
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BepwuwdwukaunmumoHHBe I puUMETP bI

Ilposepka onopHnozo y3na memaniuuecKkou 0aiIKu nepeKpoulmus

200

2051

510

Ienw: ITpoBepka MECTHOM MTPOYHOCTH KIIAJIKK
3aoaua: IlpoBepuTh HECYIIYIO CTIOCOOHOCTD KJIAJIKU TIPH CMSITHH

Ccoinku: HaconoB C.b. PykoBOACTBO MO NpPOEKTUPOBAHMIO M PACUYETy CTPOUTENBbHBIX
KOHCTpyKIu. B momorip npoektupoBmuky. M.: M3a-Bo «ACB», 2013, c. 217-221.

Daiin1 ¢c uCXOOHBIMU OAHHBIMU:
Example 13 Nasonov-2.SAV
otyer — Comeln 13 Nasonov.doc.

Coomeemcmeue nopmamuenvim ookymenmam: CI1 15.13330.2012

Hcexoonwvie oannvie:

lb=6,0m [Tposnet Ganku

a; =200 MM JnuHa onopHou yactu

b=510 mm TosmuHa KUPIUYHON CTEHBI

g=5x«xH/M™ PaBHOMEpHO pacmpeiesieHHast Harpy3Ka Ha Oalky
Q=15xH OmnopHas peakuust 0anku

Mapka kupnuda M100

Mapka pactBopa M50

KAMUWH 24



BepwuwdwukanmuoHHBe I puUMETP bI

Hexoonwvie oannvie KAMUH:

KoaddunmenT Haie:xKHOCTH IO OTBETCTBEHHOCTH Vn = 1

Bo3spacr kinaaku - 10 roga

Cpoxk ciyx0sbI 25 et

Kamens - Kupnud rivHSHBIN TIIACTHYECKOTO TIPECCOBAHUS

Mapxka xamus - 100

PacTBOp - OOBIYHBII IEMEHTHBIN C MUHEPATBHBIMHU IDTACTU(PUKATOPAMU
Mapxka pactBopa - 50

Yempoiicmeo onupanusa:

CranbHas Oanka JBytaBp HOpMmanbHbIH (Bb) mo CTO ACUM 20-93 -
20b1

100

100

100

Ycnosusn onupanua:

CBobonHO onepTast

L=6m
q=0.5T/™m ﬂ
Az

B
B =510 mm
Az =200 mm
Cpagnenue peuwienuii:
IIpoBepka [To cMaTHIO KJIATKK TIO]T OATTKOM
PyKoBOACTBO 15/23,4 = 0,641
KAMUH 0,652
Otknonenue, % 1,7%

Kommenmapuii: Otnuyue B pe3yibTaTax pacyera CBsi3aHO ¢ TeM, yTo B mporpamme KAMIUWH
BCETJIa YYUTHIBACTCS COOCTBEHHBIN BeC OaJlOK.
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BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem 3adenku 6 KnaoKy KOHCOJIbHOU OAIKU U NPOBEPKA KNAOKU HA MECHIHOE
cmamue

0,5L

1

Q

1
N

| os0 |

640

Ilenw: 1TpoBepka MECTHOM MTPOYHOCTH KIIAJIKH
3aoaua: TlpoBepuTh HECYIIYIO CTIOCOOHOCTH KJIAJIKH MTPH CMATUN

Ccoinku: HaconoB C.b. PykoBOACTBO 1O NPOEKTHPOBAHHWIO M PACUYETy CTPOUTENIBHBIX
KOHCTpYKIU. B moMoris npoektupoBuuky. M.: MU3n-Bo «ACBy», 2013, c. 234-235.

Daitn ¢ UCXOOHBIMU OAHHBIMU .
Example 16 CIT 2012.SAV
otuet — Comeln 16 Nasonov.doc.

Coomeemcmeue nopmamuenvim 0okymenmam: CI1 15.13330.2012

Hcexoonwvie oannvie:

lb=15m™m Brutet koHCOIH OanKu

a; =500 mm JlnmuHa onopHOi#t yacTu

b =640 mm TonmuHa KUPIUYHON CTEHBI

g=>5xH/™M PaBHOMEpHO pacnpenenieHHas Harpy3Ka Ha OaJiKy
Q=75kH OrnopHas peakiusi 0anKu

Mapka kupnnya MI150

Mapka pactBopa M50
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BepwuwdwukanmuoHHBe I puUMETP bI

Hexoonwvie oannvie KAMUH:

KoaddunmenT Haie:xKHOCTH TIO OTBETCTBEHHOCTH Vn = 1

Bo3spacr knanku - 1o roga

Cpox ciyx0b1 25 net

Kamens - Kupnud rimHsAHBIN IUIACTUYECKOTO IPECCOBAHMS

Mapka kamus - 150

PacTBOp - OOBIYHBIN IEMEHTHBIN ¢ MUHEPAJIBHBIMH IUTACTU(DUKATOPAMU
Mapka pactBopa - 50

Yempoiicmeo onupanua:

CranpHas Oanka JByTaBp mmpokononaouynsiii no CTO ACUM 20-93 -
601111
300
ZA
hVd
&
Y o
8
o 12
Q
AS
150 i, 150

Ycnoeus on upanus.

KonconnHasg

0e3 pacrpeeUTeNbHbBIX MPOKIIAT0K

L=15wm
=0.51T/

q M B
B =640 mm
Az =500 mMm

Cpagnenue peuwienuii:

IIpoBepka ITo cmaTHIO KiTagky o1 OaJIKoun

PykoBOaCTBO 7,5/39,0 =0,192

KAMUWH 0,185

Otknonernue, % 3,8%

Kommenmapuii: Otnuyue B pe3yibTaTax pacyera CBsi3aHO C TeM, yTo B mporpamme KAMIUH
BCCTrJia YYUTHLIBACTCSA CcOOCTBEHHEIHN BeC 6aJ'IOK " pacCMaTpUBaIOTCA TOJILKO OAWHOYHBIC OaJkH.
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BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem eucaueit cmenwi
IJens: IIpoBepka HeCylIyt0 CHOCOOHOCTh BUCAYEH CTEHBI.
3aoaua: 1IpoBepuTh CIOCOOHOCTH KJIAJIKU HAa CMSATHE HAJl OTTOPOH (DyHIaMEHTHOM OalKu.

Ccouiku: benos A. W., IllenmerbeBa T. A. IlpoekTnpoBaHME KaMEHHBIX U apPMOKAMEHHBIX
koHCcTpykuuii. Mocksa: U3a-so ACB, 2003, c. 228.

Coomeemcmeue nopmamueam: CHull 11-22-81, CIT 15.13330.2012.
Daiin ¢c uCX0OHLIMU OAHHBIMU

Example 15.SAV;

Comeln.doc — oruer.

Hcxoonvie oannvie:.

Bucsyas crena 6e3 mpoemoB BbicOTOM 7,2 M u TommmHOW 0,8 M omnmpaercs Ha
byHIaMEHTHYIO Kele300eToHHyto Oanky pa3smepamu 0,38x0,42 (h) u3 Tspkenoro OeToHa Kiacca
B15 ecrectBennoro tBepaenus (E, =23 000 MIIa). Paccrosiuue Mexy onopamu Oanku 6,0 M,
mypuHa onopsl 0,9 m.

CreHa BBUIOKCHA W3 TIMHSHOTO KHUPIHWYA IUIACTHYECKOTO IMPECCOBAaHUS MapKu 75 Ha
OOBIYHOM IIEMEHTHO-IIECYaHOM pacTBOpe Mapku 25. PacueTHoe cONMpOTHBICHHE KIIAIKU CHKATHUIO
R =1,3 MIla, BpemMeHHOE conpoTHBIeHUE KiIaaku cxatiuio R, =kR = 2x1,3 = 2,6 MIla. Yupyras
XapaKTepUCTUKA KJIaJK1 a =1000. Monayns nedopManuu KJIaJKU
E =0,5E, =0,5R, =0,5x1000x2,6 = 1300 MITa.

Ananumuueckoe peutenue:

Pacuernas onopHast peakius 6anku 6e3 yuera Harpy3Ku OoT ee COOCTBEHHOTO Beca paBHA
N =0,38x7,2x18x1,1x(6+2x0,45)/2 = 186,89 xkH

7200

lc=1244.5
I

420

900 6000 500

MoMeHT nHepuuu Oasku
B bh? B 0,38-0,42°

| =— —
12 12

=0,002346 m*.
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BepwuwdwukanmuoHHBe I puUMETP bI

BbicoTa SKBUBaJIEHTHOTO IO JKECTKOCTH YCJIOBHBIM IIOSICOM, BBICOTa KOTOPOTO
orpenensercs 1no Gopmyie

~ \/0,85Ebl B \/0,85-23000-0,002346

Hy=2-3 =2-3
: 1300-0,38
HJ’II/IHa OCHOBAHMA SIIOPBI paCIIPCACICHUA AaBJICHUA
|, =a, +0,8H, =0,43+0,9x0,905 = 1,2445 m.
IInomans cMmsTHs
A =1,2445x0,38 = 0,473 M°.
PacuetHoe COIMPOTUBJICHUC KJIAAKH Ha CMATHUC
R, =£R=1,0x1,3=13 MIla
HCCYH.IaSI CIIOCOOHOCTD KJIaAK1 Ha CMATHEC
N, =wdR A =w(L5-0,5¢)R A =0,5x1,25x1,3x0,473 = 384,3 kH > N = 186,89 kH,
T.C. IPOYHOCTH KIIaJKH obOecrieuena.

Hexoonwvie oannvie KAMUHH

=0,905 m

Koaddumnment HagekHOCTH 110 OTBETCTBEHHOCTH Yp = 1

BospacT knangku - 1o roaa

Cpoxk ciyx0sbI 25 et

Kamens - Kupnuu riuHsSHBIH 1aCTUYECKOTO MPECCOBAHUS

Mapka kamHs - 75

PacTBop - OOBIYHBIN [IEMEHTHBIN C MUHEPAIbHBIMH IIACTU(HUKATOpPAMU
Mapxka pactBopa - 50

Onopnas 0anka

Kenezoberonnas Oanka

OnHonposieTHas
beron
Bun 0erona: Tsoxenblin
Kracc 6erona: B15
0 IInotaocTk OeToHa 2,5 ™
VYcnoBust TBepaeHus: EctecTBenHOE
Koaddumuent ycnouii TBepaeHus 1
Kt 380 N
KoncTpykuus
Pacuernas Harpyska Ha oroHHsIi Metp ctensl = 0,001 T/m
O6BneMHEBIH Bec Kiaaku 1,8 T/m®
Her=72m
Ber=0,38 m
L=6wm
Bon=0,9 M
Cpasnenue peuienuil’
[TpoBepka [IpoYHOCTB MO CMSATUIO KNaaKv Hag onopon pyHAAMEHTHOW Garnku
PyuHoli cuer 186,89/384,3 = 0,486
KAMUWH 0,465
OTtknounenue, % 3,6 %
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KPUCTAJLJI

KPUCTAJLI
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BepwuwdwukanmuoHHBe I puUMETP bI

COIIPOTUBJEHUE CEUEHUM
Pacuem npounocmu u sxcecmkocmu c6apHou 06a1Ku 06ymaespo6020 ce4eHus

Ienw: 1TpoBepka pexxnma pacyeTa COPOTUBIIEHUS CEUEHUN

a) 6)
(T IO 9 _
| y 1 b1 =240

12

1650
1700

25,

F—I—I .

a — cxema U3MeHeHUs CeYeHus no 0J1uHe 6(1./"('”,’ 0 — ceuenue 6anku u Inopsvl Hanp;mcenuﬁ

3aoaua: 1lpoBepUTh pacueTHOE CEYEHHE CBAPHOTO JBYTaBPOBOI'O MPO(UISL AJs IVIaBHBIX OalloK
npojeroM 18 M B OalouHON KJIE€TKE HOpPMallbHOTO THMA. BepxHHil mosic TiaBHBIX Oallok
packperuieH 0ajiKkamMH HaCTHJIa, PACIIONOKEHHBIMH ¢ 1marom 1,125 m.

Hemounuk: Metamnndeckue KOHCTPYKLUMHU: YY4EOHMK Ui CTyA. YUpexXIeHHH BbICHI. TPOQd.
Oo6pazosanus / [FO. U. Kynumun, E. U. benens, B. C. UrnareeBa u ap.]; moa. Pen. 10. U.
Kyaummna. - 13-e uzn., ucnp. - M. : U3narensckuit nentp "Axanemus", 2011. C 195.

Coomeemcmeue Hnopmamusnvim  0okymenmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT 16.13330.2017, IH B.2.6-163:2010, /IGH B.2.6-198:2014.

Hmsa ¢aiina c ucxoonvimu oannvimu:
4.1.sav; oruer — Kristall4.1.doc

Hcexoonwvie oannvie:

M; = 3469,28 xHwm PacueTHbIit m3rubaronuii MOMEHT;

Q1 =925 xH PacueTnas nepepespiBaronias Cuia;

Ry =23 KH/CMZ, Rs=0,58%23=133 xkH/cM? Cranps mapku C255 npu tommune t>20 mm;

I=18m [Iponer Gankwu;

W, =15187,794 em® ['eomeTpuueckue XxapakTepUCTUKH JIJIsi CBAPHOTO

I, =1290962,5 cm? JByTaBpa ¢ nojkaMu 240x25 MM U CTEHKOH
165012 Mm;

S, =9108,75¢cm°
iy =63,715¢cm, i, =4,265cm

Hapamempor KPUCTAJI:
Cmans: C255
I'pynma xoncTpykimii mo tadbmune 50* CHull 11-23-81* 3
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BepwuwdwukaunmumoHHBe I puUMETP bI

KoaddunmenT Ha1e:xKHOCTH IO OTBETCTBEHHOCTH |
KoaddumnmenT ycnoBuii pabotsr 1

[IpenenpHast TMHOKOCTD TSI CXKATHIX dIIEeMEHTOB: 220
[IpenenbHas ruOKOCTDH ISl paCTIHYTHIX y1eMeHTOB: 300

Ceyenue:
240
L0
38 _8
o
LN
(o0]
Y 3
9
o P2
LD r
(o0]

N
120 I_

Pyunoit pacuem (CHull 11-23-81%):
1. HeoOx0auMbIii MOMEHT COITPOTHBIICHUS OAJIKH:
M, 3469,28-100
Wnes = =
R,7 23
2. MakcuManbHbIE KacaTelbHbIe HANPsDKEHHS, BOSHUKAIOIINE B OTIOPHOM CEUEHHUHN OANKH:
. QraxS,  925-9108,75
e It,  1290962,5-1,2

3. IIpuBeieHHbIE HAIIPSDKEHUS B pACCMATPUBAEMOM CEUEHUH OalKH:

=15083,826 cm>.

=5,4388 kH/cM>.

M 100-
o, =— h, _3469,28-100-165 22,1707 xH/cm®
I, 2 1290962,5-2
S, 925-(24-2,5-(0,5-165+0,5-2,5
T, = Q:Sy = ( ( )) =3,00 kH/cm?
1L, 1290962,5-1,2

Oreg = \/0'5 + 31'52 = \/22,17072 +3-3,00° =22,7715 xkH/cM?
4. 'mOKOCTh DJIEMEHTA B INIOCKOCTH AEHCTBUI MOMEHTA!

A, = M _18-100 _ g 2508
i, 63715
5. 'mOKOCTB 3JI€MEHTa U3 TJI0OCKOCTH JEHUCTBUS MOMEHTA:

, _ 4l _1125-100

y =7 =26,3775.
I, 4,265
Cpasnenue peuienuil’
OTki10HEeHHE
dakTop HcTrounux PyuHoii cuer KPUCTAJLI OT PY4YHOI0
cuera, %
[IpouHOCTH IpH 0,99 15083,826/15187,794 = | 0,993 0,0
JIeHCcTBUH =0,993
H3rHOAIOIETO
MoMeHTa My
KPUCTAJLJI 32




BepwuwdwukanmuoHHBe

I pHuUMED]P b

OTKJI0HEHHE
dakTop HUcrounux PyuHoii cuer KPHUCTAJLI OT Py4YHOI0
cuera, %
[IpounocTs mpu — 5,4388/13,3 = 0,4089 0,408 0,0
JIEUCTBUU TTOTIEPEUHOM
cuibl Qz
IIpouHoCTh 1O — 22,7715/1,15/23 = 0,861 0,861 0,0
MPUBECHHBIM
HAIPSHKECHUSIM
IIpouHOCTH IpU - 15083,826/15187,794 = | 0,993 0,0
COBMECTHOM J€HCTBUU =0,993
MPOIOJILHON CUJIBI U
HM3ru0aronnx
MOMEHTOB 0e3 yuera
IUIACTUKU
VCTOWYMBOCTH - 15083,826/1/15187,794 | 0,993 0,0
IJIOCKO# (popmbI =
n3ruba = 0,993
[IpenenpHas ruOKOCTh | — 26,3775/300 = 0,088 0,088 0,0
B m1ockoctu X0Y
[IpenenbHas ruOKOCTh | — 28,2508/300 = 0,094 0,094 0,0
B INTIOCKOCTH X0Z
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BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem npoinocmu u yicecmKocmu npoxamuoﬁ oanku 06)/’”106])06020 ceuenHun
Iens: ITpoBepka pexxnma pacdyeTa CONPOTUBIICHUS CEUCHUN

- 1
H H

6,0

SIS AL ST IS S

-
Q0
> © E VIS GLL TS AT TSI,

Emmmmﬂéqf
1 — 6anka nacmuna
3aoaua: TIpoBepuTh pacueTHOE CEUCHUE MPOKATHOTO JIBYTaBPOBOTO Mpoduiist s 6aiok HacThiIa

mpojeToM 6 M B 0aloyHOM KIETKE HOpPMalbHOrO THMA. BepxHuii mosic 0alok HacTHia
HENPEPBIBHO PACKPEITIEH HACTUIIOM.

Hcmounuk: Metannuyeckue KOHCTPYKUMU: YYEOHMK I CTyA. YUPEKIEHUW BBICHI. TMPOd.
Oo6pazosanus / [FO. U. Kymumun, E. U. benens, B. C. UrnateeBa u ap.]; moxa. Pen. 1O. U.
Kymummna. - 13-e uzn., ucnp. - M. : M3narensckuit nentp "Axanemus", 2011. C 183.

Coomeemcmeue Hnopmamusnvim  0okymenmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT16.13330.2017, IBH B.2.6-163:2010, JIBH B.2.6-198:2014.

Hmsa paiina c ucxoonvimu oannvimu:
4.2.sav; oruer — Kristall4.2.doc

Hexoonwvie oannvie:

a=1125m II1ar 6anoK HACTHIIA;

Ry = 23 kH/cM?, Cranb mapku C235;

M = 125,55 xkHm PacueTHBIH U3rH0aroIni MOMEHT;

Ye=1 Koadduuument ycnoBwuii paboTsI;

I=6wMm [Mponet 6ankwu;

=11 KoaddumumenT 1 yueTa macTHIecKux
nedopmaruii;

Wy =597 cm® [Mpunstterit nyTaBp Ne33 mo TOCT 8239-89;

i, =13,524 ¢cm, i, =2,791cm.

Ilapamempovr KPUCTAJL:
Cmanp: C235
I'pyrnma xoHcTpyKIwii mo tabmume S0* CHull 11-23-81* 4
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BepwuwdwukanmuoHHBe I puUMETP bI

KoaddurmenT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Y = 1

KoadduimeHnT Haie:xKHOCTH IO OTBETCTBEHHOCTH (2-€ TpeieIbHOe CocTosiHIE) = |
KoaddumnmenT ycnoBuii pabotsr 1
—L
Koncmpykmuenoe pewenue:
6

I

A
3aKpennenus om nonepeuHbviX CMeu|eHull U NOBOPOMOE.

CneBa CrpaBa

Cwmemenue Bronb Y 3aKpenIeHo 3aKpenIeHo
CwMeleHue BIoJib Z 3aKkperieHO 3aKkperieHo
IToBopot Bokpyr Y
IToBopoT Bokpyr Z

Crrom=oe 3aKPCIUICHUC CKATOI'0 I10sACa U3 TINIOCKOCTHU n3ruda

Ceuenue:
140
ZA
Tp]
(o]
—
Yo
(42
[e0]
0 7
O
Q I
; - -
j70 70
1

[po¢wns: IByTaBp ¢ ykiaoHoM nonok o 'OCT 8239-89 33

Pyunou pacuem (CHull 11-23-81%*):
1. HeoOxoauMblif MOMEHT COTIPOTUBIICHUS OANKU:
M, .. 125,55-100

W, = —mex =545,8696 cm°.
Ry Ve
2. 'uOKOCTB 3JIEMEHTA B IUIOCKOCTHA AEUCTBUS MOMEHTA:
y :’fl—lzﬂ:44,3656.
I, 13,524
3. 'mOKoOCTh dileMeHTAa U3 INIOCKOCTH JIEHCTBUSA MOMEHTA!
| .
A=t = 8100 _ 514 9767,
I 2,791
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BepwuwdwukaunmumoHHBe

I pHuUMED]P b

Cpasnenue peuienuii:
dakTop HUcrounux Pyunoii cuer KPUCTAJLJI | OTkjaoHeHue
OT PYYHOT0
cuera, %
ITpouHoCTh MpH 0,83 545,8696 /597 = 0,914 0,915 0,0
JIeWCTBUU U3rHOAOIIETO
MoMeHTa M,
[Ipo4HOCTE pH — 545,8696 /597 = 0,914 | 0,915 0,0
COBMECTHOM JIEHCTBUHN
MPOAOJBHON CUJIBI U
HM3rH0arOIIX MOMEHTOB
0e3 yJera ITacTHKH
VY CTOHYMBOCTD IUIOCKOH | — 545,8696 /1/597 = 0,914 | 0,915 0,0
(hopMbI n3ruda
[IpenenpHas THOKOCTH B - 214,9767/250 = 0,86 0,86 0,0
mrockoctu X0Y
IpenensHas THOKOCTE B | — 44,3656/250 = 0,177 0,177 0,0

miockoctu X0Z

Kommenmapuu:

1. B ncrounuke IIPOBEPKA IIPOYHOCTU 0aJK{ BBIIOJHAJIACE C YUETOM pPa3BUTHA OIpaHUYCHHBIX

MIACTHYECKUX JTehopMaIni.

2. IlpoBepka MPOYHOCTH OAJKH C YYETOM Pa3BHTHSI OTPAHMYCHHBIX IIACTUYECKHUX Ae(opmanuit
IIPH PYYHOM CUETE HE BBINOIHANACH, IOCKOJIBKY COIVIACHO HOPM TAKOH pacyeT BO3MOKEH TOJIBKO
IIPU COOTBETCTBYIOIIEM OpeOpPEeHHH CTEHKH Oalku. B MCXOIHBIX JaHHBIX MpuMepa Oalika HacTuia
3ajjaBasiach 0e3 MPOMEKYTOUHBIX pedep KECTKOCTH.

KPUCTAJLI

36




BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem npoinocmu u yicecmkKocmu npoxamuoﬁ oanku 06)/’”106])06020 ceuenun

Ienw: ITpoBepka pexxnma pacdyeTa CONPOTUBIICHUS CEUCHUN

—>I 1 2
— | H=—
e
x
0
=H H—
—|
4,5/2 b 3x4,5 4,5/2
— |
5—6 4

I IIITI I

=|#2=||=

1 — féanka nacmuna; 2 — emopocmenennan oanka

3aoaua: 11poBepUTh pacueTHOE CEYEHUE IIPOKATHOTO ABYTAaBPOBOIO MpOoduis i 6ajlok HacTUiIa
nposetoM 4,5M B Oajo4yHONl KJIeTKE HOPMalbHOTO TuHa. BepxHuil mosic 6ajlok HacTuia
HENPEPHIBHO PACKPEITIEH HACTUIIOM.

Hcmounuk: Metannudeckue KOHCTPYKIMU: YYEOHHMK I CTyA. YUPEKIEHUW BBICHI. TPOQd.
O6pazoBanus / [FO. U. Kynumun, E. U. benens, B. C. UrnarbeBa u ap.]; nox. Pen. 1O. U.
Kynummna. - 13- u3g., ucnp. - M. : U3natensckmii ientp "Axagemus", 2011. C 183.

Coomeemcmeue Hnopmamusuvim  0okymenwmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT 16.13330.2017, IbH B.2.6-163:2010, /IbH B.2.6-198:2014.

Hma ¢paitna ¢ ucxoonvimu oannvimu:
4.3.sav; oruer — Kristall4.3.doc

Hcxoonwvie oannoie:

Ry =23 kH/cm? Cranp mapku C235;

M = 62,78 xkHm PacueTnbIit m3rnbaronuii MOMEHT;

ve=1 Koadduuuent ycnosuii paboTsl;

I=45wm [Tponet Gankw;

=11 KoadduuueHT 11 yuera miacTHIecKux
nedhopmanuii;

W, = 288,33 cm® [Tpunsteiit nByTaBp Ne24 o I'OCT 8239-89;

i, =9,971cm, i, =2,385cwm

Ilapamempovr KPUCTAJLL:
Cmanp: C235
I'pyrnma xoHcTpyKIwii mo tabmume 5S0* CHull 11-23-81* 4

KoaddunmenT Ha1e:xKHOCTH TI0O OTBETCTBEHHOCTH |
Koaddunment ycnosuii padotsr 1
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BepwuwdwukaunmumoHHBe I puUMETP bI

[IpenenpHas ruOKOCTH ISl CKaThIX 37eMeHToB: 180 - 60
[TpenenbHas THOKOCTH TS PACTSIHYTHIX 3J1eMEHTOB: 250

Ceuenue:
115
L zA
S —
o
AN
—

[poduns: [IByraBp c yxronom nonok mo 'OCT 8239-89 24

Pyunou pacuem (CHull 11-23-81%):
1. HeoOXoaumMbIii MOMEHT COITPOTHUBIICHHS OAJTKH:
M, . 62,78-100

W, = —mex =272,9565 cm®,
R,7.
2. I'mOKoOCThb 31eEMEHTA B IIIIOCKOCTH IEHCTBHUSI MOMEHTA:
/Iy zﬂ =L100: 45,131.
I, 9,971
3. I'mOKocCTh DIeMeHnTa U3 IIIOCKOCTH IeHCTBHSI MOMEHTA:
_ 45100148 679
0, 2,385 R
Cpasnenue pewienuii:
DaxkTop HcTou Py4Hoii cuer KPUC OTkJIOHEeHHe 0T
HHUK TAJUI | pydHoro cuera, %
IIpoYHOCTH IIPH JAEHCTBUN 0,86 272,9565/288,33=0,947 | 0,947 | 0,0
n3rudarouero MoMenTa M,
[IpOYHOCTH IIPH COBMECTHOM - 272,9565/288,33=0,947 | 0,947 | 0,0
JEHUCTBUU IMPOJOJIBHOMN CUITBI U
HM3ru0aroIX MOMEHTOB 0€3
yueTa IIACTHKH
VCTOHYMBOCTD IIIOCKOH GOpMBI | — 272,9565/1/288,33=0,94 | 0,947 | 0,0
n3ruda 7
IpenensHas THOKOCTH B — 188,679/250 = 0,755 0,755 | 0,0
mIockoctu XoY
[IpenenpHas THOKOCTH B — 45,131/250 = 0,1805 0,181 0,0
mIockoctu X0Z

Kommenmapuu:

1.B wucTOoYHMKE TpOBEpKa TNPOYHOCTH Oalkyd BBIIOJIHAIACHK C YYETOM OTPAHUYEHHBIX
MJIACTUYCCKUX JTePOopMaIinid.

2. IlpoBepka MpOYHOCTH OAJKU C YUETOM Pa3BUTUSI OTPAHUYCHHBIX IJIACTUYECKHUX Aeopmanuit
IPU PYYHOM CYETEe HE BBINOJIHSIACKH, TIOCKOJIBKY COTJIACHO HOPM TAaKOW pacdeT BO3MOXEH TOJBKO
IIPU COOTBETCTBYIOIIEM OpeOpEHUH CTEHKH Oaski. B MCXOIHBIX JaHHBIX MpuUMepa Oajika HacTHIIa
3a/1aBaiach 0€3 MPOMEKYTOUHBIX PeOep KECTKOCTH.
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem npoinocmu u yicecmkKocmu npoxamuoﬁ oanku 06)/’”106])06020 ceuenusn

Ienw: ITpoBepka pexxnma pacdyeTa CONPOTUBIICHUS CEUCHUN

Eh—l i 2

I
I
I
I
|
j

—)-—I
b 3x4,5

B—5 4
S S

I ITIXTIX I
=I 11L
2

6,0

1 — éanka nacmuna; 2 — emopocmenennan 6anka

3aoaua: TlpoBepuTh pacueTHOE CEYeHHE [POKATHOIO JBYTaBpOBOro mpodwmwis  Juis
BTOPOCTEMNEHHBIX 0aJIOK MpojeToM 6 M B OAJTOYHOM KJIETKE YCIOXKHEHHOro Tumna. BepxHuil mosic
BTOPOCTENEHHBIX 0aJ0K pacKperieH OalkaMy HacTUIIA, PACHOJI0KEHHBIMHU C IIaroMm 1 M.

Hcmounuk: MeTannudeckue KOHCTPYKIHMH: YYEOHHMK JUIA CTyA. YUPEKISHWUW BBICHI. TPOQd.
Oo6pazoBanus / [FO. U. Kyaumuna, E. U. benens, B. C. UrnateeBa u np.]; moa. Pex. 0. U.
Kynumuna. - 13-e u3a., ucrp. - M. : U3narensckuii nentp "Axamemus", 2011. C 183.

Coomeemcmeue  nHopmamuenvim  0okymenmam:  CHull 11-23-81*%,  CIT 16.13330.2011,
CIT16.13330.2017, ABH B.2.6-163:2010, IBH B.2.6-198:2014.

Hma ¢paitna c ucxoonvimu oannvimu:
4.4.sav; oruer — Kristall4.4.doc

Hcexoonwvie oannvie:

Ry = 23 kH/cM?, Cranb mapku C235;

M = 508,5 kHm PacueTHBIH U3rHOaroIi MOMEHT;

Ye=1 Koadduument ycnoBwuii paboTsI;

I=6wMm [Mponet 6ankwu;

=11 KoadduumenT s yuera miacTHIecKux
nedopmarui;

Wy =2034,982 cm® [Mpunstterit nByTaBp Ne55 mo FOCT 8239-89;

iy =21777cm, i, =3,39cm.

Hapamempor KPUCTAJLT.

Cmans: C235

I'pynmna xoHncTpykiwmii mo tadbauue 50* CHull 11-23-81* 4
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BepwuwdwukaunmumoHHBe

I pHuUMED]P b

KoahdurmeHT HaIe)KHOCTH MO0 OTBETCTBEHHOCTH |
KoaddumnmenT ycnoBuii pabotsr 1

[IpenenpHas ruOKOCTH ISl CKaThIX 37eMeHToB: 180 - 60a
[IpenenbHas THOKOCTH IS PACTAHYTHIX 3J€MEHTOB: 250

Ceuenue:
.-180
<z A
L0
N~
N
Yo
- .}v._._._. _._._>_£
0 1
N~
N )
. ;
0:90
A L

[poduns: [IByrasp c yxronom nonok mo 'OCT 8239-89 55

Pyunou pacuem (CHull 11-23-81%):
1. HeoOXoaumMbIii MOMEHT CONTPOTHUBIICHHS OAJTKH:
M, .. 508,5-100

W == e =2210,8696 cn’.
Ve 23
2. I'nOKOCTb 31eMEHTA B IIIIOCKOCTH U U3 IIJIOCKOCTH JI€HCTBUS MOMEHTA:
v ='fl—| =—6’0 100 =27,552;
I, 21,777
A, = i' _50-100 =176,99.
[ 3,39
Cpasnenue peuieHuii:
daxkTop Hcrounux Py4Hoii cuer KPUCTAJLJ | OTki0HeHne
OT PYyYHOTr o
cuera, %
IIpouHoCcTh MpH 0,99 2210,8696/2034,982 = 1,086 | 1,086 0,0
JIeCTBUU
HM3rH0AaroIIero
MoMeHTa M,
[IpouHocTs npu - 2210,8696/2034,982 =1,086 | 1,086 0,0
COBMECTHOM
JIeHCTBUH
MPOIOJILHOMN CHJITBI U
HM3rU0aroIINX
MOMEHTOB 0e3 ydera
[JIACTHKHU
VY CTOHYHUBOCTE - 2210,8696/1/2034,982 =1,08 | 1,086 0,0
TUTOCKOH (POPMBI 6
n3ruda
[IpenenpHas THOKOCTH | — 176,99/250 = 0,708 0,708 0,0
B m1ockocty X0Y
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BepwuwdwukanmuoHHBe

I pHuUMED]P b

DaxkTop Hcrounuk Py4Hoii cuer KPUCTAJLJ | OTkiI0HEeHHe
OT PYy4HOTO
cuera, %
[IpenenpHas THOKOCTH | — 27,552/250 = 0,110 0,11 0,0
B 110cKoCcTH X0Z

Kommenmapuu:

1. B wucroyHuke npoBepKa IPOYHOCTH BBINOJIHAJIACH C YYETOM pa3BUTHUSI OIPAaHUYEHHBIX
IUTACTUYECKUX JepopMaLuii.
2. IlpoBepka MPOYHOCTH C YYETOM pPa3BUTHs OTPAHWYCHHBIX IJIACTUYECKHUX JedopManuil mpu
PYYHOM CHYETE HE BBIIOJIHSIACH, IOCKOJIBKY COINIACHO HOPM TaKOM pacdeT BO3MOXKEH TOJIBKO IpHU

COOTBETCTBYIOIIIEM OpEOpPEHUU CTEHKH Oallkh. B MCXOMHBIX JTaHHBIX MpuMepa Oajaka HacTHUIa
3aJ1aBajach 0e3 MPOMEeXYTOUHBIX pedep KeCTKOCTH.
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BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem npoinocmu u yicecmkKocmu ceapuoﬁ oanku 06ymaepoeozo ceuenun

Ienw: ITpoBepka pexxnma pacdyeTa CONPOTUBIICHUS CEUCHUN

a 6 8
 H H H H Q] 530x25
l ~ | =~
W g 12
o 1
N ras 8 3
= M~
| (=18m | - -
TH—tH—H— a |
!: 3x18 =! m__, i

a — NaH nepexkpulmus; 6 — pacuemuan cxema 21aéHoll 0aIKu; 6 — ceuenue 0anKu;
1 - 2py306aa nnowaow

3aoaua: 1lpoBepUTh pacueTHOE CEYEHUE CBAPHOrO JABYTaBPOBOIO MPOMUIIS AJS INIAaBHBIX OaJIOK
npojeroM 18 M B OajlouHON KJIETKE HOPMaJbHOTO THMA. BepxHuil mosic riaBHBIX Oaslok
pacKperuieH BTOPOCTENIEHHBIMU OalKaMHU, pacloiI0KEeHHbIMHU ¢ marom 1,0 m.

Hcemounuk: Metamndeckie KOHCTPYKLMHU: YYEOHMK Ui CTyA. YUpeXIeHHH BbICHI. TPOd.
Ob6pazoBanus / [10. U. Kyaumun, E. U. benens, B. C. UrnareeBa u ap.]; noa. Pen. 10. N.
Kyaummna. - 13-e uzn., ucnp. - M. : U3narensckuit nentp "Axanemus", 2011. C 192.

Coomeemcmeue Hnopmamusenvim  0okymenmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT16.13330.2017, IBH B.2.6-163:2010, ZIBH B.2.6-198:2014.

Hmsa ¢paiina c ucxoonvimu oannvimu:
4.5.sav; otuer — Kristall4.5.doc

Hcxoonwvie oannvie:.

Ry =23 KH/CMZ, Rs=0,58%23=133 xkH/cm? Cranp mapku C255 nipu Tonmmuae t>20 MM;

M = 6245 kHm PacueTHBII H3rH0aroni MOMEHT;

Ye=1 Koaddunuent ycnosuii paboTsl;

I=18m [Tponer Gankw;

I, = 2308077,083cm* ['eomeTpuueckue xapakTepUCTUKH IS
CBapHOTO

W, = 27153,848cm° ABYTaBpa co cTeHKoM 1650%12 MM u nonkamu

i, =70,605¢cm, i, =11,577 cwm. 530%25 MmM;

Hapamempor KPUCTAJI:

Cmans: C255

I'pynmna xoncTpykimii mo tabmune 50* CHull 11-23-81* 3

KoaddumnmeHnT Haie:xkHOCTH IO OTBETCTBEHHOCTH |
Koaddurment ycnosuii padbotsr 1

[IpenenpHas TMOKOCTD IS CHKATHIX 371eMeHTOB: 180 - 60a
[IpenenbHas TMOKOCTH IS PACTAHYTHIX 3JIEMEHTOB: 250
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BepwuwdwukanmuoHHBe I puUMETP bI

Ceuenue:

530

o !

|

850

1650

850

25

265 65

Pyunoii pacuem (CHull 11-23-81%):
1. HeoGxoauMblif MOMEHT COTIPOTUBIICHUS OATKU:

W, = Moo _ 6285100 _ 57157 174 cn
R,7 23
2. I'mOKOCTb 3J1eMEHTa B IIJIOCKOCTH U U3 IIJIOCKOCTH JI€HCTBUS MOMEHTA:
ﬁ.y = il = —18’ 0-100 =25,4939;
I, 70,605
A, = i' _18.0-100 155 4g1.
[ 11,577
Cpasnenue pewienuii:
DaxkTop Hcro Py4Hoii cuer KPUCTAJLJI | OTkJ0HEeHHe
YHHK OT PYYHOTO
cuera, %
[Ipounocts npu neticteumn | 1,0 27152,174/27153,848 = 1,0 1,0 0,0
n3rudaroIero MomeHTa M,
[IpounocTs mpu - 27152,174/27153,848 = 1,0 1,0 0,0
COBMECTHOM JICICTBUH
MPOAOJBbHON CUJIBI U
HM3rHOArOIIUX MOMEHTOB
0e3 yJera IUTACTHKHU
Y CTOMYMBOCTD IIJIOCKOM — 27152,174/1/27153,848=1,0 | 1,0 0,0
¢hopMbI n3ruda
[IpenenpHas THOKOCTH B - 25,4939/250 = 0,102 0,102 0,0
miockoctu X0Z
[penenbHas rHOKOCTH B — 155,481/250 = 0,622 0,622 0,0
mIockoctu XoY

Kommenmapuu:

ITpoBepka NMpoOYHOCTH GaJIKU C YYETOM Pa3BUTHUS OTPAaHUYEHHBIX MJIACTUYECKHUX AedopMaiuii He
BBINOJIHSATACh, IOCKOJBKY COTJJaCHO HOPM TakOM  pacdyeT BO3MOXKEH TOJBKO TIpHU
COOTBETCTBYIOLLIEM OpEOPEHMM CTEHKM Oanku. B HMCXOIOHBIX AaHHBIX IpUMepa Oajka HacTHUia
3ajjaBasiach 0€3 MPOMEKYTOUHBIX pedep KECTKOCTH.
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BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem yenmpanvHo-crHcamoii KOJ1OHHbBL U3 C6APHO20 0BYMABPOBO20 NPOPuULA
Ienw: ITpoBepka pexxnma pacdyeTa CONPOTUBIICHUS CEUCHUN

X\

te= 18ﬁb 480 | t.=18

ﬁ ]1|'—r
3
- Y
[ J
4|,

b=480

|

1
3aoaua: IlpoBepuTh pacueTHOE CEYCHHE CBAPHOTO JBYTABPOBOTO MPOQUIIS IAJIs IEHTPATIbHO-
C’KaTOM KOJIOHHBI BEICOTOH 6,5 M.

Hcmounuk: MeTtaminyeckue KOHCTPYKIMH : YY€OHUK JUIA CTYZA. YUPEXKIACHHH BBICHI. TMPOQ.
O6pasosanus / [1O. U. Kymumun, E. U. benensa, B. C. UrnarseBa u ap.] ; nox. Pen. 0. U.
Kynummna. - 13- u3g., ucnp. - M. : U3narensckmii ientp "Axagemus', 2011. C 256.

Coomeemcmeue Hopmamuseuvim  0okymenwmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CII 16.13330.2017, IbH B.2.6-163:2010, /IbH B.2.6-198:2014.

Hmsa ¢paiina c ucxoonvimu oannvimu:
4.6.sav; oruer — Kristall4.6.doc

Hcxoonwvie oannoie:

Ry = 24 kH/cm® Cranb mapku C245
1=65m BricoTa KOJOHHBI
N = 5000 kH PacueTHOE NpOIONIBHOE yCUIINE CKATHS
p=0,7 3akperieHue BHA3Y KECTKOE, CBEPXY
[IApHUPHOE
IUTs1 0OEHX TIABHBIX TUIOCKOCTEH HHEPIIUU
ve=1 Koadduuuent ycnosuii paboTsl
A=230,4cM°, ['eomeTpuueckne xapaKTepUCTUKH TS
CeueHHs
Iy =118243,584 CM4, I, =33184,512 cm? CBapHOTO JBYyTaBpa co cTeHKou 48012 mm u
MTOJTKaMH
W, =4583,085cm°, W, =1382,688 cm” 480%18 Mm

i, = 22,654 cm, i, =12,001cm

Hapamempor KPUCTAJI:
Cmanp: C245
I'pynma koHcTpykimii o Tabmune 50* CHull 11-23-81* 3

KoaddurmenT HamexxHOCTH 1T0 OTBETCTBEHHOCTH 1
Koaddunuent ycnopuii paboTsI 1

[IpenenpHas THOKOCTH IS CKATHIX dneMeHTOB: 180 - 600
[IpenenbHas rTHOKOCTH IS pACTAHYTHIX 31€MEHTOB: 250
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BepwuwdwukanmuoHHBe I puUMETP bI

Ceuenue:
480
ZA 2
[o0]
Te]
AN
Y o
g
© 2
Te]
N
240 1 240 SﬂE

Pyunoii pacuem (CHull 11-23-81%):
1. Hecymasi cnocoOHOCTh 3J€MEHTA MPH LHEHTPAIILHOM CKaTHUH/PACTSHKEHUH
N = ARy, =230,4-24-1=5529,6xH.

2. 'nbxocTu seMeHTa JUIA 00enX IIaBHBIX IIIOCKOTEH HWHCPIUH:
ly, 4 0,7-6,5-100

ef ,
Ay =t =t
i i 22,654

y y

_ 6.5.

A1, =22 =‘_‘—'=—0'7 6,5 10O=37,9135.
i 1 12,001

Z Z

=20,08475;

3. YciaoBHEIE THOKOCTH dJIEMEHTA JUIA 00enX IIaBHBIX IIOCKOTEH 1505 (10200705

— 1 /R ’R -6,5-
ﬂyzﬂ _y:%z_l _y:O,7 6,5-100 240 _=0,68555
i, VE 1, VE 22,654 2,06-10

7l f&_ﬂ f&_0,7-6,5-100 240 1 o041
* i VE i, VE 12,001 \2,06-10° '

4. Koa¢unmeHTs mpoJoIbHOTO U3TH0a MPH IIEHTPATHHOM CHKATHU:

R\- = 240
~1-|0,073-5,532 |7 \[Z =1-{ 0,073-5,53. — > _|.0,68555./0, 68555 = 0,9622;
4 ( Ej N ( 2,06-105)

R)_ =
o, =1—[0, 073-5, 53%)12\/2 =1—£o, 073—5,53-%)1, 2941,/1,2941 = 0,902 ;

5. Hecymias ciocoOHOCTB 3JIEMEHTA MIPU NIOTEPE YCTONUYUBOCTH:
N,, =¢,AR y, =0,9622-230,4-24-1=5320,58 xH;

N,, =¢,AR y. =0,902-230,4-24-1=4987,7 xH.

6. [IpenenpHBIC THOKOCTH:

A, =180 60-— —180-60- 2000 =123,615;
?,AR 7, 0,9622-230,4-24-1

4, =180—60-—N— —180—60- 5000 =119,852.
?,AR 7, 0,902-230,4-24-1
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BepwuwdwukaunmumoHHBe

I pHuUMED]P b

Cpasnenue peuienuii’
dakTop HcTrounuk PyuHoii cuer KPUCTAJLJI | OTkijioHeHUHe
%
[IpoYHOCTH IPH COBMECTHOM - 5000/5529,6 = 0,904 -
JCHCTBUU NIPOOJIBHOM CHUJIBI U 0,904
HM3rHOArOIUX MOMEHTOB 0¢3
ydera IIaCTHKH
Y CTOHYHBOCT MTPH CIKATHH B 23,69/24 = 5000/4987,7 = 1,002 -
miockoct X0Y (XoU) =0,987 1,002
VY CTOHYHBOCTE TIPH CHKATHH B — 5000/5320,58 = 0,94 -
wiockoct XoZ (XoV)) 0,94
[IpounocTs npu nieaTpamsaoM | 0,904 5000/5529,6 = 0,904 -
COKaTUH/PACTKCHUN 0,904
IpenensHas THOKOCTH B — 37,9135/119,852 = | 0,316 —
m1ockoct XoY 0,316
IpenensHas THOKOCTH B - 20,085/123,615= 0,162 -
IUIOCKOCTH X0Z 0,162
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem ckeo3noii ueumpaﬂbno-cofcamoﬁ KOJI1OHHbBL U3 03yx cnjiiowinocmenuamasblx
eemeeil UWBe/II1EPHO2O CeUernusl Ha NJIAHKAax

Iens: 1TpoBepka pexxnma pacuyeTa CONPOTUBIIEHUS CEUECHUN

3aoaua: 1lpoBepuTh pacueTHOE CKBO3HOE CEUEHHE HA TUIAHKAX C JBYMS CIUIOIIHOCTEHYATBIMHU
BETBSIMH M3 MMPOKATHBIX MIBEJJICPOB LIS IIEHTPAILHO-C)KATOW KOJIOHHBI BRICOTOU 6 M.

Hcmounuk: MeTtammdeckue KOHCTPYKUIMH: YYEOHHMK JUIA CTyA. YUPEKIESHUW BBICHI. TMPOQd.
Oo6pazoBanus / [FO. U. Kyaumun, E. U. benens, B. C. UrnateeBa u np.|; moa. Pex. 0. W.
Kynummna. - 13-e uza., ucnp. - M. : U3narensckuii nentp "Axagemus", 2011. C 257.

Coomeemcmeue  Hopmamuenvim  0okymenmam:  CHull 11-23-81*%,  CII 16.13330.2011,

CII 16.13330.2017, ABH B.2.6-163:2010, JIbH B.2.6-198:2014.

Hma ¢paitna ¢ ucxoonvimu oannvimu:
4.7 .sav; oruer — Kristall-4.7.doc

Hcxoonwvie oannoie:

I=6wM

p=1
MHEPINH;

N = 1400 kH
Ye=1

Ry = 24 kH/cm®
B =300 mm

b=170 MM, s = 1120 MM

t=10 mm
A=70,4cw’, |, =8320 cu”, |, =11576,86 cm’

iy =10,871cwm, i, =12,824 cm
A =352cm’ |, =1,=262 cm’

iy =10,871cwm, i, =2,728cm
W, =37,269 oM,

b,z,min

Ilapamempor KPUCTAJL:
Cmans: C245

BrIcoTa KOJIOHHEI;
3aKperuieHue MapHUPHOE B 00EUX ITOCKOCTAX

PacuetHoe ycunue cxatus;

Koadduument ycnosuii paboTsr;

Cranps mapku C245;

Paccrostnue Mexnay BeTBAMU (TadapuT Mo
BHEIIIHUM TPAHAM);

BricoTa Mmi1aHK#, pacCTOSHUE MEXKTY OCSIMH
TUTaHOK;

TonumHa miaHok;

I'eomeTprueckue XapakKTEPUCTHKH CKBO3HOTO

CCUCHHMA,

['eomeTprueckne XxapakTepUCTUKH CEUEHUS

BETBH;

I'pynna xoncTpykimii mo tabmaune 50* CHull 11-23-81* 3

KoaddunmenT Ha1e:xkHOCTH IO OTBETCTBEHHOCTH 1

KoaddunmenT ycnoBuii pabotsr 1

[IpenenpHas rTHOKOCTD TSI C3KATHIX 3NeMeHToB: 180 - 60
[IpenenpHast rHOKOCTD ISl pACTSHYTHIX JIEMEHTOB: 250
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Ceuenue:
Pemerka
300
il
o
a — y
> E b=170 Mmm

™ to=10 Mm
o ‘[£ s=1120 mm

— :—f

. 150 . 150

[poduns: lBennep ¢ ykironoM nonok o 'OCT 8240-
89 27

Pyunoit pacuem (CHull 11-23-81%):
1. MomeHT HWHCPUHUHU U MOMCHT COIIPOTHUBJICHUA CCUCHUA OHHOﬁ IIJTaHKHW OTHOCHUTCIIBHO

COOCTBEHHOH OCH:
3

= ' 117 409,4167 cm*;

12 12

t

2
DT 117 e 67 e
6 6

S

2. PaccrostHre MeXay OCSIMU BETBEM:
b=B-2z,=30-2-2,47 = 25,06 cm.

3. 'nOGkocTH OHOM U3 BETOK Ha ydacTKaxX MEXy IIaHKaMu (B CBeTy)

L, 600
_v o 99 55 993; */ 55193/ ~1,884<5;
=i, T 1087 Ay =y
|
j,=a ST W27y eohca0; 7, - /11,/ 34,824 | _ ~11886<5.
[ P 2,728

4. TuOKOCTH KOJIOHHBI U COOTBETCTBYIOIIUE YCIOBHBIC THOKOCTH:

!
gy=te = 80 _ggig3 o 7=a [N —s5103 | 220 _1gga<as:
i 10,871 E

A = e”— 600 = 46,787 .

i 12,824

z

5. IlpuBeneHHas v yclIoBHasl IPUBEACHHAS THOKOCTH KOJOHHBI OTHOCUTENIFHO CBOOOIHON OCH:
I,s 409,4167-112
—— =6,984>5:

b 262-25,06
Dy = Ay , =\ A2+ A%, =46, 787" +34,824° = 58,3244 ;

. R
Z =;tﬂ’—y _58,3244 |20 _1991<25.
E 2,06-10

6. KoaddutmeHTs! IpoA0IBHOTO N3rHoa:

R\- =
=1-|0,073-5,53=2 /Iyﬂ//Iy =1- 0,073—5,53A5 -1,884/1,884 =0,8279;
E 2,06-10

Ipu

R - = 240
~1-0,073-5,53—2 |1,\Z =1-{ 0,073-5,53 "
v ( E] : [ 2,06-10°

)-1, 991,/1,991 =0,813.
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7. IlpenenbHble CKUMAOIINE YCUIIUS, IIPA KOTOPBIX IPOUCXOIUT MOTEPS] YCTOMYMBOCTH KOJIOHHBI
OTHOCHUTEJILHO COOTBETCTBYIOILMUX OCEH:

Ny, =@,AR 7, =0,8279-70,4-24-1=1398,82 kH;
N,, =,AR 7, =0,813-70,4-24.1=1373,645 kH.

8. YcnoBHas nonepeydnas cuna Q. :

5
Q,.=7,15-10"° 2330—E N_ 7,15-107°| 2330 - 2,06-10" ) 1400 =18,1198 xH.
y )P 240 )0,813

9. Cuna F , cpe3piBaromias IiaHKy, ¥ MOMEHT M, , n3rubaronuii IiaHKy B €€ IIIOCKOCTH:
Qs Qs 18,1198-112
b 2b 2-25,06
Qs QS 181198-112
o2 4
10. Hecymas crmocoOHOCTh TUTAaHKH MPU U3THOE:
W,R, 7. =48,167-24-1=1156,01kHcm.

11. 3rubaronuiit MOMEHT, TIEUCTBYIOIIMI Ha BETBb KOJOHHBI 1 00YCIIOBJICHHBIN N3THOOM
TUTAHKH:

F

=40,4912 xH;

=507,3544 xHewm.

M, =2M, =2-507,3544 =1014, 7088 kHcwm.
12. Hecymas crmocoOHOCTh BETBH MPH U3THOE B IJIOCKOCTH TUIAHOK:
W, ;. min Ryyc =37,269-24-1=894,456 xHcwm.

13. IIpo4HOCTH BETBH NPU COBMECTHOM JIEHCTBUU MPOJO0IBHON CHIIBI U U3TMOAIOIIET0 MOMEHTA B
IUIOCKOCTH IIJIAaHOK 0€3 yueTa MJIacTUKU:

1 (N M, 1 (1400 1014,7088
Ry7.\ A W 24.11 70,4 37,269

b,z,min
14. Koo punueHTs! mpoa0abHOTO U3ruda s BETKH:

R \= = 240
_1-{0,073-553% |2 [Z. =1-{ 0,073-5,53—="2__ |1,884./1,884 = 0,828
? ( Ejﬂly Ay ( 2,06-1O5j

R 240
=1-/0,073-5,532 JA, =1-]0,073-553——— |.1,1886,/1,1886 = 0,914 .
¢Z [ E j/ll,z 2‘1,2 ( 2,06 105)

15. Hecymiast cnocoOHOCT BETBH MIPH CHKATUU:
@, ARy, =0,828-35,2-24-1=699,398 kH;
@,AR 7, =0,914-35,2-24-1=772,1472 xH.

16. OTHOCHUTENBHBIA SKCLUEHTPUCHUTET, KOIDDUIIMEHT BIUSHUSA (OPMBI CEUeHHs], MMPHUBEICHHBII
AKCLUEHTPUCUTET U KOAD(PUIIMEHT IPOAOIBHOIO N3rnda Mpu BHELIECHTPEHHOM CKaTUU ISl BETBU:

M, A 1014,7088 352

m, =—* =1,36911<5;
N Wy, min 700 37,269
A
0t 16,2 =0,812:
A, 19,95

n=(1,25-0,05m,)~0,01(5-m,) %, =(1,25-0,05-1,36911) - 0,01(5-1,36911)-1,1886 = 1,13838

A
(st Tuna ceyenus 9 no tada. 73 CHull 11-23-81* npu Ef =0,5);
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I pHuUMED]P b

n=(15-0,1m,)-0,02(5-m,) %, = (1,5-0,1-1,36911) - 0,02(5-1,36911)-1,1886 = 1,27678

A
(st Tuma cevenus 9 no Tabn. 73 CHull 11-23-81* mpu Ef =1,0);

A
n=1,2247 (ans tuna ceyenns 9 o tadn. 73 CHull 11-23-81* npu Ef =0,812);

1n=145+0,04m, =1,45+0,04-1,36911=1,50476 (s tuna ceuenus 11 mo tabn. 73 CHull II-

A
23-81* mpu — =0,5);
A,

n=18+0,12m, =1,8+0,12-1,36911=1,9643 (qu1s Tuna ceuenus 11 no tabn. 73 CHull 11-23-81*

A 1,0)
npu — =14, ;
A,

A
1 =1,7915 (ans tTuna ceuenns 11 no Tabm. 73 CHull 11-23-81* nmpu Ef =1,33811);

17. IIpoBepka yCTOMUMBOCTU BETBU B INIOCKOCTH U3rM0a MIIaHOK:

= 47,6434 xH/em® > R, y, = 24-1=24 xH/em”.

N

m, , =nm, =1,7915-1,36911 = 2,453;
@, =0,4174 (mo Tabn. 74 CHull 11-23-81%).

1400

20,A  2-0,4174-35,2

18. [TpoBepka yCTOWYMBOCTH BETBU W3 TUIOCKOCTH M3rH0a IUIAHOK NMPOW3BOAMTCS KaK MPOBEpKa
YCTOHUMBOCTU LEHTPAIBHO-CXKATOTO CTEP)KHS B COOTBETCTBYIOLIEH MIIOCKOCTH COTJacHO 1. 5.32

CHull 11-23-81*.
Cpagnenue peuwienuii:
daxkTop Hcrounuk Py4Hoii cuer KPUCTAJLJI | OTK10HeHUe
OT PYYHOTO
cuera, %
OO01mas ycToiYynuBOCTh 24/24=1 1400/1373,645 = 1,019 0,0
CTEepPXHS TTPH 1,019
LEHTPAIBHOM CXKaTHH B
mrockoct XoY
O6m1ast ycTOWYMBOCTh 23,6/24=0,983 | 1400/1398,82 = 1,001 0,0
CTEPXKHS IPH 1,001
[EHTPATBHOM CXKaTHH B
miockoctu XoZ
CormpoTuBneHue - 507,3544/1156,01 = 0,439 0,0
COCIMHUTEIbHON 0,439
TJIAHKA U3THOY
[TpounocTs BeTBU IpH | — 1014,7088/894, 456 = 1,134 0,0
JICUCTBUN U3THOAFOIIETO 1,134
MoMeHTa M,
[IpouyHOCTH BETBH TpH — 1,963 1,963 0,0
COBMECTHOM JEHCTBUH
MPOAOIBHOMN CHIIBI U
M3THOAIOIIUX MOMEHTOB
0e3 ydera IUTaCTUKHI
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daxkTop Hcrounuk Py4Hoii cuer KPUCTAJLJ | OTki10HeHHe
OT PYYHOTO
cuera, %
VY CTOMYUBOCTE BETBH - 700/772,1472 = 0,907 0,0
IIPH CKATUU B 0,9066
IIockocT XoY
YV CTONYNBOCTH BETBU 23,6/24=0,983 | 700/699,398 = 1,001 0,0
MIPH CX)KATUU B 1,001
INIOCKOCTH X0Z
VY cTOHYNBOCTE BETBH B — 47,6434/24 = 1,985 1,985 0,0
IJIOCKOCTH JEHCTBHUS
MoMeHTa M; ipu
BHEICHTPEHHOM C)KaTHHU
VY CTONYMBOCTH BETBU U3 | — 24,01735/24 = 1,001 1,001 0,0
ITOCKOCTH JICHCTBHS
MoMmeHTa M; pu
BHEIEHTPEHHOM C)KaTUU
IIpenenbHast THOKOCTH B | — 58,3244/120 = 0,486 0,486 0,0
II10cKocT XoY
[IpenenpHas ruOKOCTH B | — 55,193/120 = 0,46 0,46 0,0
mIockocTu Xo0Z
KPUCTAJLJI 51




BepwuwdwukaunmumoHHBe I puUMETP bI

CTOUKH

Pacuem uenmpaﬂbno-cafcamoﬁ KOJIOHH®bBL C6APHO20 Oeymaepoeozo ceuenun

Ilenw: 1TpoBepka pexxnma pacyeTa CTOEK CINIOIIHOTIO CEUCHUS
Xy

t;=18, 480 . t,=18
S 17
5
J -~
|
4

L h
{

3aoaua: I1poBepuTh pacueTHOE CEYCHHUE CBAPHOTO ABYTABPOBOTO MPOGMIIS AJIs IIEHTPATIHHO-
C)KaTOM CTOMKH BBICOTOH 6,5 M.

b=480

Hcmounuk: MeTtauinyeckue KOHCTPYKIMU : YYeOHHMK IS CTYH. YUPEXKACHHH BBHICHI. MPOd.
Oo6pazoBanus / [FO. U. Kynumun, E. U. benens, B. C. UrnateeBa u ap.] ; mox. Pen. FO. U.
Kynumuna. - 13-e uza., ucnp. - M. : U3narensckuii nentp "Axagemus", 2011. C 256.

Coomeemcmeue Hnopmamusnvim  0okymenwmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT16.13330.2017, IBH B.2.6-163:2010, JIBH B.2.6-198:2014.

Hmsa ¢paiina c ucxoonvimu oannvimu:
5.1.sav; oruer — Kiristall-5.1.doc

Hcxoonwvie oannoie:

I=6,5m BricoTa KOJIOHHBI

p=0,7 3akperieHue BHA3Y KECTKOE, CBEPXY
[IApHUPHOE

N = 5000 kH Pacuetnoe cxxumaroree ycunme

ve=1 Koadduuuent ycnosuii paboTsl

Ry =24 kH/cM? Cranp mapku C245

A=230,4cm° ['eomeTprueckne xapakTepUCTUKH

|, =118243,584cm*, 1, =33184,512cm" NPUHSATOTO CedeHNs]

i, = 22,654 cm, i, =12,001cm

Ilapamempor KPUCTAJL:
Cmans: C245
['pynma koucTpykiuit mo tTadmume S0* CHull 11-23-81* 3

Koaddumnment nagexHOCTH 110 OTBETCTBEHHOCTH |
Koaddunment ycnosuii padotsr 1
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VAN

6.5

Hnuna snemenTta 6.5 m
PaccrosiHne Mex 1y TOUKaM# pacKperieHUs U3 TUIOCKOCTH 6.5 M

[IpenenbHas THOKOCTD JUIs CHKATHIX 3JIeMeHTOB: 180 - 60[]
[IpenenbHas TMOKOCTH IS PACTAHYTHIX 3JIEMEHTOB: 250

Ceuenue:
480
ZA 2
[o6]
n
AN
Y o
g
© 2
n
N
240 1 240 ST

Pyunoit pacuem (CHull 11-23-81%):
1. IlpoBepka NpOYHOCTH MPUHATOTO CEYEHUSI KOJIOHHBI:
N 5000

= =0,904.
ARyyC 230,4-24-1
2. 'nOKoCTH KOJIOHHBIL:

I ) }

/7«y _ e.f,y _ 0,7-6,5-100 _20,08475:
I 22,654
| . )

4=z 0765100 o0 g 00

foi 12,001

z

3. YciioBHBIE THOKOCTHU KOJIOHHBI:
|ef_,y &_0,7-6,5-100 240
i E 22,654 2,06-10°

y

=0,68555;

y
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l., |[R, 0,7-6,5-100

i VE 12001

z

240
2,06-10°

A, = =1,2941.

4. Koa¢dunmeHTs! mpoJoasHOro U3ruoba:

R - = 5,53 240
~1-{0,073-5,532 |1 [T =1-|0,073- 222229 ). 68555, 0, 68555 = 0,9622
% ( Ej N ( 2,06-105j
R > = 5,53. 240
~1-|0,073-5,53—2 | 1 \JZ =1-| 0,073- 22227
v ( Ej N ( 2,06-10°

5.Hecymas criocoOHOCTh KOJIOHHBI U3 YCJIOBUS 0OecredeHns 001el yCTOHYUBOCTH IPU
LEHTPAJIbHOM CHKATHH:

bey = goyARy;/c =0,9622-230,4-24-1=5320,58 kH;
N,.=®,AR 7, =0,902-230,4-24-1=4987,7 xH.

6. [IpenenpHast THOKOCTH KOJIOHHBI:

j-l, 2941,/1,2941 =0,902.

[/l]y =180— 6005y =180-60.-——— =180-60- 5000 =123,615;
?, ARy}/C 5320,58
[ﬂ,] =180-60c, :180—60-L =180-60-1=120.
’ ¢, AR 7,
aGHEeHUe PeUleHUIL:
daxkTop Hcrounuk Py4Hoii pacuer KPUCTAJLJI | Otkao-
HEHUe,
%
[IpoyHOCTH TPU COBMECTHOM | — 0,904 0,904 -
JIEUCTBUU MIPOIOJIBLHON CHUITBI
Y U3ru0aronmx MOMEHTOB
0e3 yueTa IIacTUKH
VYcroitunBocTs mpu cxxkatun | 23,69/24=0,987 | 5000/4987,7 = 1,002 -
B utockoctu XoY (XoY) 1,002
Y CTOWYMBOCTH TPU CKATHH | — 5000/5320,58 = 0,94 -
B Tutockoctu XoZ (XoV)) 0,940
[IpouynocTs npu 5000/230,4/24= | 0,904 0,904 —
LEHTPATBHOM 0,904
CKATUN/PACTIKCHUH
[IpenenbHas THOKOCTH B - 37,9135/120 = 0,316 -
maockoct XoY 0,316
IpenensHas THOKOCTH B — 20,08475/123,615 0,1625 —
IUTIOCKOCTH X0Z =
0,1625
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Pacuem uenmpaﬂbuo-cofcamoﬁ KOJIOHHbl CK60O3HO0Z20 ceueHusn us3 06yx npoKamHsvlxX
weesniepoe

Iens: 1TpoBepka pexxnma pacdyeTa CTOEK CKBO3HOTO CEYEHHUS

3aoaua: llpoBepuTh pacyeTHOE CKBO3HOE CEUYEHHE M3 JBYX IIBEJUIEPOB HaA IUIAHKAaX JUIs
LEHTPAJIbHO-C)KATOM CTOMKHU BBICOTOM 6,5 M.

Hcmounuk: MeTtammdeckue KOHCTPYKUIMH: YYEOHHMK JUIA CTyA. YUPEKIESHUW BBICHI. TMPOQd.
Oo6pazoBanus / [FO. U. Kyaumun, E. U. benens, B. C. UrnateeBa u np.|; moa. Pex. 0. W.
Kynumuna. - 13-e uza., ucnp. - M. : U3narensckuii nentp "Axagemus", 2011. C 257.

Coomeemcmeue  HOPpMAMUBHHIM CII 16.13330.2011,

ookymenmam:  CHull I1-23-81%,

CII 16.13330.2017, ABH B.2.6-163:2010, JIbH B.2.6-198:2014.

Hma ¢paitna ¢ ucxoonvimu oannvimu:
5.2.sav; oruetr — Kiristall-5.2.doc

Hcxoonwvie oannoie:

I=6wM™

p=1

N = 1400 xkH
Ye=1

Ry = 24 kH/cm®
B =300 Mmm

b=170 MM, 5= 1120 MM

t=10 mm
A=70,4cm% 1, =8320 cm*, 1, =11576,86 cum”

i, =10,871cwm, i, =12,824 cum
A =352cM |, =1,=262 cm’

iy =10,871cm, i, =2,728cm
W =37,269¢cM°.

b,z,min

Ilapamempovr KPUCTAJLL:
Cmanp: C245

BrIcoTa KOJIOHHEI;

3akperieHue apHUPHOE;

PacueTHoe coxuMaroniee ycumnue;
Koaddumment ycnosuii paboThI;

Crans mapku C245;

PaccrosiHre Mex 1y BHEIIHUMU TPaHsIMU
BETOK;

BricoTa miiaHku, pacCTOsSIHUE MEX]TY OCSIMU
TUTAHOK;

TonmuHa MmIaHOK;

I'eomeTpuueckre XapakTepUCTUKH CKBO3HOTO

CCUCHUS;

['eomeTprueckne xapaKTepUCTUKU CEYEHUS
BETBU,

I'pyrnma xoHcTpyKIwii mo tadbmume 50* CHull 11-23-81* 3

KoaddunmenT Ha1e:xKHOCTH IO OTBETCTBEHHOCTH |

Koaddunment ycnosuii padots! 1
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VAN

Jnunaa snementa 6 M

[IpenenbHas THOKOCTD IS CHKATHIX 371eMeHTOB: 180 - 60a
[IpenenbHas TMOKOCTH IS PACTAHYTHIX 3JIEMEHTOB: 250

Ceuenue.

Pemerka

300

N —’:{‘95 LA

Ty) S|
o
C’H’) —
Yo
>R
o) to=10 mm
« ’[ﬁ s=1120 Mm
— =——l
150 150

[poduis: [lIBemiep ¢ yKIOHOM ITOJIOK
no 'OCT 8240-89 27

Pyunou pacuem (CHull 11-23-81%):
1. MOMEHT UHEPITMH ¥ MOMEHT CONPOTHBIICHUS CEYSHHUS OTHOM TUIAHKH OTHOCUTELHO
coOCTBEHHOM OCH:

3
I, b 117 = 409,4167 cm*;
12 12
th? 1.172

S

w =t — 48,167 oM’
6 6

2. PaccTostHue MeX1y OCSIMU BETBEM:
b=B-2z,=30-2-2,47 =25,06 cm.
3. I'mbxoctn oz[HofI 13 BETOK Ha y4acTKax MeXay IUIaHKaMH (B CBeTy)

600 /
”——_55193 =55,193 [——— =1,884<5;
Ay = i 10,871 j“ Ay 2 06-

Ly

I /
,112:_1—'2:8_ b_112 17—34 824 <40; 21 /11 =34,824 —11886<5
R i, 2,728
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4. T'uOKOCTH KOJIOHHBI U COOTBETCTBYIOIIHNE YCIOBHBIE THOKOCTH:

I, 600 — ’R
A, = Y = ——— =55103; = A, =4, —L =55,193 As =1,884<2,5;
i, 10,871 E 2,06-10
|
A =22 = 000 __ 46,787
i, 12,824
5. IlpuBeneHHas v ycloBHas IpUBEIEHHAs THOKOCTH KOJIOHHBI OTHOCUTEIBHO CBOOOIHOM
ocHu:
;s _ 409,4167-112 o g0, 5.

pu ===
b 262-25,06
Jy =Dy , =22+ 27, =[46,787° +34,8247 =58,3244;

R
To= a2 =830 |20 100125
E 2,06-10

6. KoaddummenTts! mpomorsHOro u3ruoda:

R~ = 240
—1-]0,073-5,53-2 |1 \[Z =1—| 0,073-5,53—1>__|.1,884./1,884 =0,8279;
£ ( Ej v ( 2,06~105j

y

_ 28011 991,/,991 0,813,
2.06-10

R). —
o, =1—(o,o73—5,53Ey),12\/Z=1—[o,o73—5,53

1. Hpe,[[CJ'ILHBIe CXKUMAOIMUEC yCHUIINA, ITPHU KOTOPLIX ITPOUCXOJIUT ITOTCPA YCTOﬁQHBOCTH
KOJIOHHBI OTHOCUTCJIbHO COOTBECTCTBYIOIINX oceii:
N,, =@,AR, 7, =0,8279-70,4-24-1=1398,82 kH

N,, =,AR 7, =0,813-70,4-24.1=1373,645 kH.

8. YcioBHas nonepeunas cuna Q. :

y ) P2 240 0,813
9. Cuna F, cpe3biBarolias IiaHky, ¥ MOMEHT M, , n3rubaroniuii IiaHky B €€ IIOCKOCTH:
Qs QS 181198-112
b 20 22506
Qs QS 18,1198-112
=T

10. Hecymiast ciocoOHOCTH MJIAHKH MPH U3rHoe:
W,R, 7, =48,167-24-1=1156,01xHcm.

11. M3rubarommit MOMEHT, ASUCTBYIONINI HAa BETBb KOJIOHHBI M 00YCIOBIEHHBIN U3rHO0OM
TUTAaHKH:

5
Q,. =7,15-10"° [ZBBO—EJE =7,15-10"° (2330— 2,06-10 j 1400 =18,1198 xH.

F =40,4912 xH;

M, =507,3544 kHewm.

M, =2M, =2-507,3544 =1014, 7088 kHcwm.

12. Hecymias criocoOHOCTh BETBU MPU U3TUOE B IMJIOCKOCTH TUIAHOK:
W, 2min Ry 7. =37,269-24-1=894,456 xHewm.

13. [IpoYHOCTH BETBH MPH COBMECTHOM JCHCTBUHU MPOIOTHHOM CHITBI 1 M3THOAIOIIIETO
MOMCHTA B IINIOCKOCTH ITJIAHOK 663 yqua IIJ1aCTUKN .

1 [N M, 1 (1400 1014,7088
— | —+ = + =1,963.
Ry.\ A W 241\ 70,4 37,269

b,z,min
14. KoappumueHTs mpoI0IbHOTO U3rHoa IS BETKH:
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R \= = 240
_1-{0,073-553% |2 [Z. =1-{ 0,073-5,53—="2__ |1,884./1,884 = 0,828
? ( Ejﬂ” Ay ( 2,06-1O5j

0, = [o 073-5,53— Jzi JA, =1 (0,073—5,53%)1,1886 1,1886 = 0,914 .

15. Hecymias ciocoOHOCT BETBH MIPU CHKATUU:
@, ARy, =0,828-35,2-24-1=699,398 kH;

@, AR 7, =0,914-35,2-24-1=772,1472 xH.

16. OTHOCUTENBHBIN KCLEHTPUCUTET, KO3 (HUIIUEHT BIUAHUSA GOPMBI CEUCHUS, IPUBEACHHBIN
AKCLEHTPUCUTET U KOA(D(PUIIMEHT IPOAOIBHOIO N3ruda Mpu BHELIECHTPEHHOM CKAaTUU ISl BETBU:
M A 1014,7088 35,2

m =—=. = ’ : =1,36911<5;
N W, , i 700 37,269
A
A _162 =0,812:
A, " 19,95

—(1,25-0,05m,)—0,01(5-m,) %, = (1 25-0,05-1,36911) - 0,01(5-1,36911)-1,1886 = 1,13838

A
(nns Tuna ceyenus 9 no tabda. 73 CHull 11-23-81* npu Ef =0,5);

n=(1,5-0,1m,)~0,02(5-m, ), =(1,5-0,1-1,36911)-0,02(5-1,36911)-1,1886 = 1, 27678

A
(st Tuma cevenus 9 no Tabn. 73 CHull 11-23-81* mpu Ef =1,0);

A
n=1,2247 (ans tuna ceyenns 9 o tadn. 73 CHull 11-23-81* npu Ef =0,812);
1n=145+0,04m, =1,45+0,04-1,36911=1,50476 (s tuna ceuenus 11 mo tadn. 73 CHull II-
Af
23-81* mpu —=0,5);
A,
n=18+0,12m, =1,8+0,12-1,36911=1,9643 (qu1st Tuna ceuenus 11 no tadn. 73 CHull 11-23-81*

A 1,0)
npum — =14, ;
A,

A
1n=1,7915 (ans Tuna ceuenns 11 no Tadm. 73 CHull 11-23-81* mpu Ef =1,33811);

m, ., =nm, =1,7915-1,36911=2,453;
@, =0,4174 (no Tabn. 74 CHull 11-23-81%*).
17. IlpoBepka yCTOWYMBOCTH BETBU B IUIOCKOCTH M3rH0a IJIaHOK:

N 14
= 0 _ 47,6434 xH/er? > R,7, =24-1=24 xH/em”.
20,A, 2-0,4174-35,2
18. IIpoBepka yCTOMYMBOCTH BETBU U3 INTOCKOCTH M3rM0a MIIAHOK MPOU3BOIUTCS KaK ITPOBEpKa
YCTOMYMBOCTHU IIEHTPATIBLHO-CKATOT'O CTEP>KHS B COOTBETCTBYIOIIEH IIIOCKOCTU COTIACHO 1. 5.32

CHulI 11-23-81*.
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Cpasnenue peuieHuii:
dDakrtop HcTrounux PyuHoii cuer KPUCTAJLJ | OTk/joHeH
He oT
PY4HOTO
cuera, %
OO01mas ycToiYnBOCTh 24/24=1 1400/1373,645 = 1,019 0,0
CTEePXKHS IPH 1,019
LEHTPAIBHOM CXKaTHH B
mIockoct XoY
O611ast ycTOWYMBOCTD 23,6/24=0,983 | 1400/1398,82 = 1,001 0,0
CTEePXKHS IIPU 1,001
IIEHTPATLHOM CKaTHH B
IUIOCKOCTH X0Z
CormnpoTtuBneHue - 507,3544/1156,01 = 0,439 0,0
COEUHUTEIILHOU 0,439
TUTAHKH U3THOY
[TpounocTs BeTBU NIpU | — 1014,7088/894, 456 = 1,134 0,0
JIEHCTBUN U3TUOAIOIIETO 1,134
MOMeHTa Mz
IIpodHOCTE BETBH TIPH - 1,963 1,963 0,0
COBMECTHOM JEHCTBUH
MPOOIBHON CHIIBI U
M3THOAIOIUX MOMEHTOB
0e3 ydera IUIacTUKHI
YV CcTOMYHUBOCTH BETBH - 700/772,1472 = 0,907 0,0
[IPH CKATHU B 0,9066
mrockoct XoY
VY cTOWYNBOCTD BETBU 23,6/24=0,983 | 700/699,398 = 1,001 0,0
TP COKATHU B 1,001
IUIOCKOCTU X0Z
VY CTONYHNBOCTH BETBU B - 47,6434/24 = 1,985 1,985 0,0
TTOCKOCTH JICUCTBHS
MoMeHTa M; ipu
BHEICHTPECHHOM C)KaTHH
VY CcTOMYUBOCTH BETBU U3 | — 24,01735/24 = 1,001 1,001 0,0
IJIOCKOCTH ACHCTBUSA
MomeHTa M; pu
BHEICHTPESHHOM C)KaTHUHU
[IpenenpHas rHOKOCTH B | — 58,3244/120 = 0,486 0,486 0,0
mIockocT XoY
IpenensHas THOKOCTE B | — 55,193/120 = 0,46 0,46 0,0
mIockoctTu Xo0Z
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BAJIKA

Pacuem npounocmu u syncecmxocmu 6an0K HACMUIA 0711 HOPMAIbHOZO0 MUNA
0a10YHOU KlemKu

Ienw: [IpoBepka pexxnma pacyeTa U moadopa 6anok

A
—)--I 1
—H S H
<
h ]
I H N H
9 @
re | 18,0 _
A—A

.IIIIIIIIIIIIIIIIIIIIIIIIIIII_ q1
A

1 - 6anka nacmuna

3aoaua: TlonoOpath NMpOKATHBIA OBYTAaBPOBBIM Mpoduiab A Oanok HAcTWiIAa MPOJETOM 6 M B
0a0uHOI KJIeTKe HOpMaJIbHOTO THMa. BepxHuil mosic 6aok HacTUIIa HENIPEPHIBHO PACKPEIUIEH IO
BCEH JUTMHE HACTUIIOM.

Ceoinku: MeTannndeckue KOHCTPYKIMH: Y4YeOHMK s CTyA. YdupexaeHuil Boicul. [Ipod.
Oo6pazosanusa / [FO. M. Kymumun, E. W. benens, B. C. UrnateeBa u np.]; mox en. FO. .

Kynummuna. — 13-e u3z., ucnp. — M.: M3natensckuit neHTp «Akanemusi», 2011. C 183.

Coomeemcmeue Hnopmamusnvim  0okymenmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT16.13330.2017, IBH B.2.6-163:2010, ZIBH B.2.6-198:2014.

HUmsa gpaiina c ucxoonvimu oannvimu:
3.1.sav; oruer — Kiristall3.1.doc

Hcexoonwvie oannvie:

a=1125m IIar Oanok HACTHUIIA;

Q. = (0,77 + 20) kH/™m* 1,125 m = 23,37 kH/m CyMmMmapHas HOpMaTUBHAs Harpys3Ka;
g1 = 1,05x%0,77 KH/M? x 1,125 M= 0,91 kH/m PacuerHas nmocTosiHHas HAarpy3Ka;

g2 = 1,2x20 kH/™M* x1,125 m =27 xH/m Pacuernas BpemeHHas Harpy3Ka;

Ry = 23 kH/cM?, Cranp mapku C235;

I=6wMm [Mponet 6ankwu;

[ f ] =1/250%6,0 M = 24 MM [IpenensHBINA IPOTHO;
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Ye=1 Koadduuument ycnoBwuii paboTsI;
W, = 596,364 cm® [Tpunsteiit nByTaBp Ne33 nmo 'OCT 8239-89
Iy =9840 cm*, S =339¢cm?, t, =7 mm.

Ilapamempor KPUCTAJL:

Cmans: C235

I'pynna xoncTpykiwmii mo tadbauue 50* CHull 11-23-81* 4
KoaddunmeHnT Haie:xKHOCTH IO OTBETCTBEHHOCTH Y = 1

Koaddurment Haae>kHOCTH 110 OTBETCTBEHHOCTH (2-€ TpeieIbHOe cocTosiHnEe) = |

Koaddumment ycnosuii padotsr 1

— L

Koncmpyxkmuenoe pewienue:

3akpenjieHus om nonepeuHvlIX CMEUWeHUIl U NOBOPOMOS.

Cnesa Crpasa
CwMmerenue BIOJIL Y 3aKkperieHo 3aKkperieHo
Cwmenienue Ba0Ib Z 3aKperuieHo 3akperieHo
IToBopoT Bokpyr Y
[ToBopoT BOKpyT Z
CrioirHoe 3aKperyieHHe CKATOro Mosica U3 MIOCKOCTH U3ruda

Ceuenue:

165

330

165

; = -
j70 70

[po¢wns: IByTaBp ¢ ykiaonoM nonok no 'OCT 8239-89 33
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Pyunou pacuem:
1. PacueTHbIil M3rubaronii MOMEHT U MONepeyHast Cua:

> (0.91+27)-6.0°
. =qz8' _( = )60 155 03t

o G _(0.91+27)-6.0
max 2 - 2

2. HeoOx0o1uMblii MOMEHT COMPOTHUBIICHUS OAJIKK B MPEANONIOKEHUH YIPYTUX Aedopmariuii
CTaJu:

M

=83, 73kH.

W =M 125593200 56 057 03
R, 23
3. MakcumaibHbIN Mporud, BOSHUKAIONINN B CeperuHe TpojieTa Oanku:
4 4
5 .qHI 5 23,37-6 19, 46w,

" 3g4 El_ 384 2,06-10°-10°-9840-10°
4. HpOBepKa MaKCHUMAJIbHbIX KaCaTCJIIbHbBIX H&Hpﬂ)KGHI/IfIZ

= QuaS _83.73-339 ) 19577 wh/en?< R,7. =0,58-23=13,34 xH/cM’.
It 9840-0,7
Cpasnenue pewienuii:
dakTop IIpouHocTh NpHu IIpouHocTh NpH YceroituuBocTs | MakcuMabHbIH
AeHCTBUM AeHCTBUM IUIOCKOi (pOpMBI nporud
TONePeYHOH CHIIBI u3rudaroniero u3ruda npu
MOMEHTA AeicTBHHA
MOMEHTa

Pyunoii cuer | 4,126/13,34=0,309 | 546,06/596,36 = 0,916 | — 19,46/24 = 0,81
KPUCTAJIJI | 0,309 0,916 0,916 19,451/24 = 0,81
OTKJIOHEHHE 0,0 0,0 0,0 0,0
OT py4YHOTO
cuera, %
Hcrounuk - 0,83 - 0,81
Kommenmapuu:

1. TlpoBepka oOmieil ycTOMYMBOCTH OallkM HpPU PYYHOM CHUETE HE BBINOJHAIACH, MOCKOJIBKY
CXKaThIN MOsIC OAJIKM PaCKpPEIUIeH OT MOMEPEUHBIX CMEIEHUH U3 TNIOCKOCTH M3rnda NMpuBapeHHbIM

HaCTHJIOM.

2. IlpoBepka MPOYHOCTH NpU JEHCTBUM M3TMOAIONIET0 MOMEHTa B MCTOYHHMKE BBIMOJHATACH C
Y4ETOM Pa3BUTHsI OTPAaHUYEHHBIX IUIACTUYECKUX JedhopMalinii.
3. IlpoBepka MPOYHOCTH OAJKU C YUETOM Pa3BUTUS OTPAHMUYCHHBIX IJIACTUYECKHUX JeopMmanuit

HE BBIIIOJIHAIACH,

MOCKOJIbKY ~COIJIACHO HOPM TaKOW pacueT BO3MOXKEH TOJbKO TpHU

COOTBETCTBYIOIIIEM OpEOpEHUU CTEHKH Oallku. B MCXOAHBIX JTaHHBIX MpuMepa Oajaka HacTHUa
3a/1aBaiach 0€3 MPOMEKYTOUHBIX PeOep KECTKOCTH.
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Pacuem npounocmu u xcecmkocmu 0a10K HACMUNA ONA YCAOHCHEHHO20 MUnA
0anounoll K1emKu

Ienw: [IpoBepka pexxnuma pacyeTa v moaoopa 6ajiok

—)-I 1 2
_HH H— —
=
=
(=]
e
e
o
=H H= "
=
2250, | b 4x4500 | ]2250
= T
b—b

I TIIITTT I
2
1 — 6anka nacmuna
2 — emopocmenennasn doanka

3aoaua: TlogoOpaTh NMPOKATHBINA NBYTABPOBBIN Mpoduib A 0aJlok HAcTUiIa mpoyieToM 4,5 M B
0aouHOI KJIETKE YCIOXKHEHHOTO Tumna. BepxHuil mosc 6anok HacTHIIa HEMPEepPhIBHO pacKperieH
10 BCEH JJIMHE HACTUJIOM.

Cceoitku: MeTtamnyeckue KOHCTPYKIMU: YYeOHUK I CTYA. YUPEeKISHUH BBICHL MPOd.
Oo6pazosanus / [FO. . Kyagumun, E. U. benens, B. C. UrnateeBa u ap.] ; moa. Pea. 10. N.
Kymummuna. - 13-e uzn., ucnp. - M. : U3narensckuii nentp "Axagemus'", 2011. C 183.

Coomeemcmeue Hnopmamuenvim  0okymenwmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT16.13330.2017, IBH B.2.6-163:2010, JIBH B.2.6-198:2014.

HUmsa ¢paiina ¢ ucxoonvimu oannvimu:
3.2.sav; oruer — Kiristall3.2.doc

Hexoonwvie oannvie:

a=10wm II1ar 6anoK HACTHIIA;

Q. = (0,77 + 20) kH/M* x1 m = 20,77 kH/m CymMmapHas HopMaTUBHasl Harpys3Ka;

g1 = 1,05%0,77 KH/M% x1 ™ = 0,8085 xkH/m PacuerHas nocTosiHHas Harpys3Ka;

Q2 = 1,2x20 kH/™M* x1 m = 24 kH/m PacueTHast BpeMeHHas Harpys3Ka;

Ry =23 KH/CMZ, Cranb mapku C235;

I=45m [Tponet Gankwy;

[ f ] =1/250x4,5 M = 18 mm [IpenenbHsblii nporuod;

Ye=1 Koadduuuent ycnosuii paboTsl;

Wy = 288,33 o’ [Tpunsterit neytaBp Ne24 o 'OCT 8239-89;
Iy = 3460 cm*,
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Ilapamempovr KPUCTAJLL:

Cmans: C235

I'pyrnma xoHcTpyKIwii mo tabmume S0* CHull 11-23-81* 4
Koaddurment HagexHOCTH 110 OTBETCTBEHHOCTH Yp = 1

KoadduimenT Ha1e:KHOCTH IO OTBETCTBEHHOCTH (2-€ TIpe/ieIbHOe CocTosTHuE) = |

Koaddunment ycnosuii pabotsr 1

— L

Koncmpykmuenoe pewenue:
4.5

A
3akpennenua om nonepeuHbviX cMeuleHull U OBOPOMOG.
CaeBa Cnpasa
Cwmemnienue B10Ib Y 3aKperieHo 3akperieHo
CwMeleHue BIOJIb Z 3aKkperieHo 3aKkperieHo
[ToBopoT Bokpyr Y
[ToBopoT BOKpyT Z

CnomHoe 3aKPCIUICHUEC CKATOI'0 1oAcCa U3 IMJIOCKOCTHU n3ruoda

Ceuenue:
115
ZA
—
o
N
—

IIpoduis: [IByTaBp ¢ ykiaonom nojok mo 'OCT 8239-89 24

Pyunou pacuem:
1. PacueTHbIit u3rnbarommii MOMEHT, ICUCTBYIOIINI B TIPOJIETE OANKH:

> (0,8085+24)-4,5°
max 2%8' _ ° )45 _ 65,7965 i
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2. HeoOXomuMBblii MOMEHT COTIPOTHBIICHUS OAJIKH B MPEANIOI0KESHAN YIIPYTHX JedopMannii

CTaJIN:
M .
W = Mus 627965100 _ 575 o83
R, 23
3 MakcuMaIbHBIN MPOTU0, BOSHUKAIOIIHNIA B CEPEIMHE TIPOJIeTa OATTKH:
5 gl* 5 20,77-4,5
max ’ 9, = : 5 3 = = 15,56 mm.
384 EI, 384 2,06-10°-10°-3460-10

Cpasnenue pewenuii:

daxkTop IIpoyHoCTH IIpoyHocTh NIpH YcroiiunBocTb MaxkcumabHbIH

NpH JeldCTBUU | AelCTBMHU H3rH0AOIIero | IJIOCKO (opMbl nporud
nonepevyHou MOMEHTA u3ruda npu
CHJIBI JAeidcTBHA MOMEHTa

PyuHoii cuer — 273,028/288,33 = 0,947 - 15,56/18 = 0,864
KPUCTAJIJI | 0,352 0,947 0,947 15,56/18 = 0,864
OTKJIOHEHHE 0,0 0,0 0,0 0,0
OT Py4YHOTO
cuerta, %
Hctounuk - 0,858 - 0,87
Kommenmapuu:

1. IIpoBepka KacaTeNbHBIX HAPSHKEHUHN IPU PYYHOM CUETE HE MPOU3BEACHA U3-32 OTCYTCTBUS
oca0IeHn U OTHOCUTENIBHO OOJIBIION TOIIIMHBI CTEHOK OaJKH.

2. IlpoBepka oOmiel YCTOMUMBOCTH OallkM MpPH PYYHOM cueTe HE MPOM3BEJEHA, MOCKOJIBKY
CXKaThIN MOsIC OAJIKM PacKpPEIUIeH OT MOMEPEUHBIX CMEIEHUH U3 MIIOCKOCTH U3rnba MpUBapeHHBIM
HACTHJIOM.

3. IlpoBepka MpPOYHOCTH HpU JEHCTBUM M3TMOAIONIET0 MOMEHTa B MCTOYHHMKE BBIMOJHAIACH C
Y4ETOM Pa3BUTHsI OTPAaHUYEHHBIX IUIACTUYECKUX JedhopMalinii.

4. ITpoBepka MPOYHOCTH OalKU C YYETOM DPa3BUTHUS OIpaHHMUYEHHBIX IIACTHYECKUX JedopManuii
HE BBINOHIACH, IIOCKOJBKY COIJJaCHO HOPM TaKOM pacyeT BO3MOXKEH TOJBKO IIpH
COOTBETCTBYIOLIEM OpeOpEHHM CTEHKHM Oanku. B HCXOOHBIX JaHHBIX MpUMepa Oajka HacTHia
3ajaBajlach 0€3 IPOMEKYTOUHBIX pedep KECTKOCTH.
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Pacuem npoirnocmu u JicecmKocmu émopocmeneHHblx 0anok ons YC/10HCHEHHO020
muna 0an04HOU K1emKu

Ienw: TIpoBepka pexuma pacuera U moadopa 0aaox

—r-l i 2
—H H= —
>
=
<
—
o)
\o
—H H=— 1
‘ |
2250| | B 4x4500 | |2250
E—b 4
T TITITIT T
ﬁ =
2
qq
qz

LTI TTTTTTTTINRTINITN

4 A
6000 |

1 - 6anxka nacmuna
2 — emopocmenennan 6anka

3aoaua: 1lonobpaTh MPOKATHBIN ABYTAaBPOBBINA MPO(UIIL ISl BTOPOCTENEHHBIX OAJIOK MPOJIETOM
6 M B 0aJIOUHOMN KJIETKE YCIOKHEHHOTO TUMa. BepxHuil mosic BTOpOCTENEHHBIX 0aJIOK pacKperuieH
10 JUTMHE OaJIkaMH HAaCTUIIA, PACTIONOKEHHBIMH C arom 1 M.

Ccvinku: MeTtaumueckue KOHCTPYKIMW: YUYEOHWK M CTyd. YdupexaeHud Bwicul. [Ipod.
Oo6pazoBanus / [FO. U. Kyaumun, E. U. benens, B. C. UrnateeBa u np.]; moa. Pex. 0. U.
Kynmummuna. — 13-e uzn., ucnp. — M. : U3natensckuii neHTp «Akagemus», 2011. C 183.

Coomeemcmeue  Hopmamuenvim  0okymenmam:  CHull 11-23-81*%,  CII 16.13330.2011,
CII116.13330.2017, ABH B.2.6-163:2010, ZIBH B.2.6-198:2014.

Hma ¢paitna ¢ ucxoonvimu oannvimu:
3.3.sav; oruer — Kiristall3.3.doc

Hcxoonvie oannvie:

a=45wm [IIar BropocTeneHHbIX 0aN0K;

. = (0,77 + 27,3/102 + 20) kH/M”* x 4,5 Mm = 94,67 kH/M CyMMapHasi HOpMATHBHAS HATPY3Ka;
01 = 1,05%(0,77 + 27,3/102) kH/M? x 4,5 M = 4,9 kH/m PacuerHas mocTosiHHAsI HATPY3KA;

g2 = 1,2x20 kH/M? x 4,5 M = 108 kH/m Pacuernas BpemeHHas Harpy3Ka;
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Ry =23 KH/CMZ, Cranp mapku C235;

1=6,0m [Tposnet 6ankwu;,

[ f]=1/250%6,0 M = 24 MM [IpenenbHblii Mporuo;

Ye=1 Koaddunment yciaoBuii paboThl;

Wy =2034,98 em® [punsteiit xByTaBp Ne55 mo FOCT 8239-89;
ly = 55962 cm”,

Ilapamempor KPUCTAJL:

Cmans: C235

I'pynna xoncTpykiwmii mo tadbauue 50* CHull 11-23-81* 4
KoadduimeHnT Ha1e:KHOCTH O OTBETCTBEHHOCTH Yp = 1
Koaddurment Haae>kHOCTH 110 OTBETCTBEHHOCTH (2-€ TpeieIbHOe cocTosiHNEe) = |

Koaddurment ycnosuii padbotsr 1

— L

Koncmpyxkmuenoe pewienue:

3al<pen.z1enu;1 om nonepeunsvlx cmememu? U nOBOpoOmoe.

CaeBa Cnpasa
CwMmerenue BIOJIL Y 3aKkperieHo 3aKkperieHo
Cwmenienue Ba0gb Z 3aKperuieHo 3akperieHo

IToBopoT Bokpyr Y
[ToBopoT BOKpyT Z

TR
3akperieHus U3 II0OCKOCTH u3rubda N-——— n=6
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Ceuenue:
180 ..
N EZ \ N
L0
N~
N
Yo
Te)
Lo
™ 1
N~
=
090

Ipoduis: [IByTaBp ¢ yxionom nonok mo 'OCT 8239-89 55

Pyunou pacuem:
1. PacueTHblit u3rubaromui MOMEHT, ICUCTBYIOIINI B IPOJIETE OANKU:

2 (4,9+108)-6,0°
T Cl ( )-6.0" _ 508,05 ctim
8 8
2. HeoOXomuMBblii MOMEHT COTIPOTHBIICHUS OAJIKH B MIPEIIOI0KESHAN YIIPYTHX JIedopMannid
crajau:

M

M, _508,05-100

W, = —mex =2208,913 cm®.
R, 23
3. MakcuManbHbBIH TPOTHO, BOSHUKAIONINI B CEpEIMHE MTPOJIeTa OaJIKH:
4 4
5 .qHI 5 94,67-6,0 — 13,858 M.

"<~ 384 EI 384 2,06-10°-10°-55962-10°°

4. YcnoBHas npeaciibHas THOKOCTh CHKATOTO Iosica OaKu:

_ b b, \b
A, =0,35+0,0032— +| 0,76 0,02~ | L = o,35+o,0032—180 +(o, 76—0,02—180 j_180 =0,5677
i ¢ hy 16,5 16,5 /533,5

5. YcnoBHas (hakTudeckasi THOKOCTh CKATOTO MOsica OaIKu:

- 1; R , —
Ay = be—f Ey = 1108000 > 02 63 0105 =0,1856 < A, =0,5677 — npoBepka yCTONYUBOCTH HE
f e

Tpedyercs.
Cpasnenue peuienuii:
daxTop IIpouyHocTh IIpouyHocTh NIpH YcroitunBocTb MaxkcumaabHbIH
NPHU AeHCTBUM JAefcTBUM IJIOCKOH (hopMBI nporué
NOINepeYHou u3rudarouero u3rnda npu
CHJIBI MOMEHTA JAeiiCTBHH MOMEHTAa
Pyunoii cuer | — 2208,913/2034,98 - 13,858/24 = 0,577
=1,085

KPUCTAJII | 0,488 1,085 1,085 13,856/24 = 0,577
Orknonenue | 0,0 0,0 0,0 0,0
OT Py4HOTO
cueta, %
Hctounuk - 0,99 - 0,58
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Kommenmapuu:

1. IIpoBepka kacaTeabHBIX HAMPSHKEHUI TPH PYYHOM CUETE HE BBIMOIHSIIACH U3-3a OTCYTCTBUS
ocnabJIeHU ¥ OTHOCUTEIIBHO OOJIBIION TOJIIUHBI CTCHOK OaJIKH.

2. [IpoBepka MPOYHOCTH MpPH ACHCTBHM W3THMOAIOIIET0 MOMEHTAa B HMCTOYHUKE BBHIMONHSIACH C
YY4E€TOM Pa3BUTHSI OTPAHUYCHHBIX TUTACTUYCCKUX JehOpMaIni.

3. [IpoBepka mpodHOCTH OAKH C Yy4ETOM Pa3BUTHUS OTPAHMYEHHBIX IJIACTHMUYECKUX AedopMaruit
HE BBIMOJHIACH, TIOCKOJIBKY COTJIACHO HOPM TaKOH pacyeT BO3MOXEH TOJIBKO IPHU
COOTBETCTBYIOIIEM OpPEOpPeHMHM CTEHKH Oanku. B  HCXOAHBIX JaHHBIX M[puUMepa U
BTOPOCTETICHHOW Oaku moadupanachk mpokaTHas 0anka 0e3 mpoMeKyTOUHBIX pedep KECTKOCTH.
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Pacuem npoinocmu u JcecmKocmu 2jid6HblxX 0an0K 0a10UHBIX K1emOK

Ienw: [IpoBepka pexxnuma pacyeTa ¥ moadopa 6aiok

a ] 6
H H H H M| 530x25

g ENENENENEENEND 12 Ly
g 1 ’
= R E
™ 18000 < <
X
P H——H———H
. 3x18000 | 3 L

a — NJ1aH nepeKpbLlmus; 6 — pacuemHuas cxema 21a6HoIl OAIKU; 6 — ceueHue DanKu;
1 - 2py306aa narowaow

3aoaua: TlonoOpath CBapHOW JABYTAaBPOBBINH NMpOGWIL IS TIAaBHBIX Oalok mponetoMm 18,0 M B
0aJOYHON KIJIETKE HOPMAJIBHOTO THUMA. BepxHMii MOsC TIaBHBIX OalOK pPAaCKperieH IO JJIMHE
OakaMM HACTHJIA, PACIIOJIOKEHHBIMHU € IIarom 1 m.

Ccbinku: MeTtauimueckue KOHCTPYKIMU: YYEOHUK M CTyH. YupexaeHud Bwicul. [Ipod.
Oo6pazoBanus / [FO. U. Kygumun, E. U. benens, B. C. UrnateeBa u np.]; moa. Pex. 0. W.
Kynmumuna. — 13-e uza., ucnp. — M. : U3natenbckuii neHTp «Akagemus», 2011. C 192.

Coomeemcmeue nopmamusuvim  0okymenwmam:  CHull 11-23-81*,  CIT 16.13330.2011,

CII 16.13330.2017, ABH B.2.6-163:2010, /IbH B.2.6-198:2014.

Hma ¢paitna c ucxoonvimu oannvimu:
3.4.s5av; oruer — Kiristall3.4.doc

Hcxoonwvie oannoie:

a=6wMm
g1 = 1,16 kH/m?
p = 20 kH/M*

. = 127,099 kH/m
g1 = 1,05%1,16 kH/™M? * 6 M*1,02 = 7,454 kH/m

g2 = 1,2%20 kH/M? * 6 M = 144,0 kH/™
I=18m

Ry = 23 kH/cm®

R, = 0,58%23=13,34 kH/cm®

[f]: 1/400 = 45 mm

bp xt, =530x 20 MM

kp =6 MM

Ye=1
W, =27153,85 cm®

[ar rnaBHBIX 0aJIOK;

Macca Hactuia U 6ajloK HaCTUIA;

Bpemennas (mmone3Has) HarpysKa,
CymMmapHas HopMaTUBHas Harpys3ka Ha 0ajky;
PacueTHast mocTosiHHAsA Harpys3Ka;

(ko3¢ dunment 1,02 yauteiBaeT cCOOCTBEHHBIH
BEC

TJIaBHOM Oajkn);

PacuerHas monesHast Harpy3Ka;

[Iposner rimaBHOM Oankw;

Crane mapku C255 npu tommune t>20 MMm;

[IpenenbHbIii Tporuod;
Ceuenue onopHOTO pedpa;
KareT yrioBoro mBa B CBApHOM COSTMHEHHU

OTIOPHOTO pedpa ¢ OalKo;
Koadduuument ycnoBwuii paboTsI;
["'eomeTprueckue XapaKTepUCTUKH JUIS

CBAapHOT'O
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I, =2308077,083 e’ JByTaBpa ¢ nojakaMu 530%25 MM U cTeHKOH
1650x12 mm;
S, =15180,625 cm”’.

Hapamempor KPUCTAJIT.
Cmans: C255
I'pynna xonctpykuuii mo tabmune 50* CHull 11-23-81* 3

KoaddutimeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Yp = 1

KoadduimeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH (2-€ Mpe/ieIbHOe cocTosiHuE) = |

Koadduuuent ycnosuii pabotsr 1

— L

Koncmpyxkmuenoe pewienue:
18

3al<pen.z1erm;1 om nonepeunsvlx CM€M4€HML? U nOBOpoOmoe.

CaeBa CnpaBa
CwMmerenue BIOJIL Y 3aKkperieHo 3aKkperieHo
Cwmenienue Ba0Ib Z 3aKperuieHo 3akperieHo
IToBopoT Bokpyr Y
[ToBopoT BOKpyT Z

T
3akperuieHus U3 IIOCKOCTH u3ruba M-——— n=17
KareT mosicHbIX IIBOB 8 MM
Karer mBoB omnopHoro peépa 6 Mm

Ceuenue:

530 ;

=‘__7|Z\ L‘N’Q

|

850

1650

850

25

265 65
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Pyunou pacuem (CHull 11-23-81%*):
1. MakcumanbHbIi H3ruOArONMi MOMEHT | TIOTIEPEYHAsI CHJTa, ACHCTBYIONINE B PACUETHBIX
CeUeHMSIX OaKu:

q.1° (7,454+144)-18,0°

M =22 = . — 6133,887 kHwm.
7,454 +144)-18,0
Q. = %f' _( = )18.0 _ 1363086 xH.

2. HeoOX01uMbIii MOMEHT COTIPOTHBIICHUS OaJIKH:

W, = Mo _ 6133887100 _ 55669 074 oni®
R,7. 23

3. MakcumansHbBIEe KacaTeIbHbBIE HaIps>KCHUSA, BOBHUKAIOMIUEC B OIIOPHOM CCUCHUU Oanku:

QuaxSy _ 1363,086-15180, 625 7. 471xH /e,

Fmax = It 2308077,083-1,2
4. MakcuManbHBINA TPOTHO, BO3HUKAIONINN B CEpeUHE MpoJieTa OalKu:
4 4
e 5 q, I 5 51273 099-18,0 =36,530 M.

384 El, 384 2,06-10°-10°-2308077,083-10"
5. YcnoBHas npeaenbHas FI/I6KOCTL CKaToro mnosica OaKu:
_ b b, |b;
A =0,35+0,0032—+| 0,76 —-0,02— |— =0,35+0, 0032@+£0 76-0, 02@]& =0,524

¢ t, /h, 25 25 )1675

6. YcnoBHas akTHUecKasi THOKOCTh CKATOTO Tosica OaJIKH:

- 1. IR , _
A = k;—f Ey = 1503?5 2 02:(105 =0,063 < 4, =0,524 — npoBepka yCTOMYUBOCTH HE TPeOyeTCH.
f y YO

7. YciaoBHAsI THOKOCTH CBECA CHKATOM MOJIKU OAJIKU:

_ b, [R, b-t, [R - _
] /_y:u /_v:530 12 | 20 _5346<7,=0,5.
t, VE 2t, VE 225 \20610

8. [IpounocTs omopHOro pebpa mpm cmsATHH ero TopueBoi mnosepxHocTH (R, =370 Mlla,

R = 370 = 360,98 MIIa (cm. Tabm. 1*)):

P 1,025

N, = AR, =53,0-2-36,008 = 3826, 388 H.

9. YcnoBHas miioma b, MOMEHT HHEPIUHN U THOKOCTB OMMOPHOTO pedpa MpHu pacuere ero
YCTOWYHUBOCTH:

5
A =bt, +0,65 | = :53,0-2,0+0,65-1,221/M 134,012 cv?;
R, 230
5
|, =—| tb?+0,65t | = |=-1]2,0-530°+0,651 241’M = 24816,1948 cm”.
12 R, | 12 230
Ao =1y A*ec* —(165+2,5). [—34002 15 309

24816,1948

7, ,11/ ~12,309- = 0,411.

2,06-10° 0

10. KoadpunmenT npomonapHOro nu3ruda onopHoro pedpa 6aJ'IKI/I.
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R —
¢=1-|0,073-5,532 |4 «/ﬂp =1- 0,073—5,53-ﬂ5 0,411,/0,411 =0,9824.
E 2,06-10

p

11. Hecymas crmocoOHOCTH OMIOPHOTO pedpa U3 yCIoBUs 00eCIIeYeHHsI €T0 yCTOWYHBOCTH:
N,» = PA4R, =0,9824-134,012- 23,0 = 3028,028 kH.
12. Hecymiast cnocoOHOCTB YTJIOBBIX IIBOB, KPETISIIMX OMOPHOE peOpo K CTECHKE OaJIKH:
Ny =28k Ry 7 =2B,K, (858K, )R, =2:0,7-0,6-(85-0,7-0,6)-18,0-1,0 =539, 784 kH.
13. IloronHas Hecymasi CHOCOOHOCTH YIJIOBBIX IIIBOB, KPEMSIIUX MOJIKU OAKU K CTEHKE:
N, =28,k;R;7. =2-0,7-0,8-18,0-1,0 = 20,16 kH/cm.

14 HOFOHHOG CIABUI'OBOC YCI/IHI/IG, z[eﬁCTBy}omee Ha yTJ'IOBBIe IIIBBI, erH}IH_II/Ie IIOJIKHN 6aJIKI/I K
CTCHKC:

Q.. S, 1363,086-53,0-2,5-83,75
o, 2308077,083

y

T =6,5535kH/cMm.

Cpasnenue pewienuii:

dDaxkTop Hcrounuk Py4Hoii cuer KPUCTAJLJI | OTkJIOHEeHMe,
%

Y CTOWYHBOCTH - 1363,086/3028,028 = 0,450 | 0,45 0,0
OIOPHOTO pedpa
CwMmsarue — 1363,086/3826,388 = 0,356 | 0,357 0,0
OTIOPHOTO pedpa
[IpouHocTh - 6,5535/20,16 = 0,325 0,315 1,23%
MOSICHOT'O 111Ba
[IpounocTs mBa | — 1363,086/539,784 = 2,525 2,525 0,0
OIIOPHOTO pebpa
ITpouHoCcTh MpH 0,617 7,471/13,34 = 0,56 0,56 0,0
JIEUCTBUU
MOIEPEYHOMN
CHJIBI
ITpounocts mpu | 1,0 26669,074/27153,85=0,982 | 0,982 0,0
JeHCTBUN
U3rudaroIIero
MOMEHTA

Y CcTOMYUBOCTD — — 0,982 0,0
TIOCKOH (POPMBI
n3ruda npu
JIEUCTBUU
MOMEHTA
MecTtHas - - 0,6 0,0
YCTOMYUBOCTD
CTCHKH
MecTtHas 0,71 0,346/0,5 = 0,692 0,692 0,0
YCTOMYHBOCTh
MOSICHOTO CBeca
MakcuMalbpHbI | — 36,539/45 = 0,812 0,812 0,0
nporud

Kommenmapuu:

1. IlpoBepka KacaTeNbHBIX HAMPSHKEHUH B UCTOYHUKE POU3BOAMIIACEH IO MTPUOIMKEHHOM
bopmye.

2. [TpoBepka MeCTHON yCTOMYHUBOCTH MOSICHOTO CBECA B UCTOYHHUKE BHITIOJITHEHA HEBEPHO.
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JIEMEHT ®EPMbI

Pacuem 6€pXHeZo nosca ¢eprl U3 HEPABGHONOJIOUHBIX Y20/IKO6
I[ens: TIpoBepka pexxuma pacuera dJIEMEHTOB (DepMbI
3aoaua: 1lpoBepuTh ceueHHe BepxXHEro mosca (GepMbl M3 JIBYX HEPABHOMOJIOYHBIX YTOJIKOB

L160x100x9. JInuna nmanenu ¢epmbl 2,58 M. BepxHuii mosic ¢depmMbl pacKperieH U3 IUIOCKOCTH
4yepes3 MaHeNb.

Hcemounuk: Metauimueckue KOHCTPYKIMU :© YUEOHHWK I CTYH. YUPEKISCHUH BBICHI. MPOQ.
Oo6pazoBanus / [FO. U. Kyagumun, E. U. benens, B. C. UrnateeBa u ap.] ; moa. Pea. 10. N.
Kyaummna. - 13-e uzn., ucnp. - M. : U3parensckuit nentp "Axanemus", 2011. C 280.

Coomeemcmeue Hopmamusnvim  0okymenwmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CII 16.13330.2017, IbH B.2.6-163:2010, JIBH B.2.6-198:2014.

HUmsa paiina c ucxoonvimu oannvimu:
7.1.sav; oruer — Kiistall-7.1.doc

Hcexoonwvie oannvie:

N =535 kH PacueTHoe crxuMaroniee ycuiue;

Ry = 24 kH/cm® Cranp mapku C245;

ve = 0,95 Koaddurment ycnosuii paboThI;

g=12 MM TonmuHa hacoHKu;
Ixk=258m,l,=516m PacueTHbIE IJIHMHBI CTEPIKHS;

ix=2,851 cm, A =45,74 cM? I'eomeTprueckue XxapakTepUCTUKH

Iy ="7,745 cm CEUYEHHUsSI BEPXHETO MOosICa U3 JIBYX YTOJKOB
160x100x9.

Hapamempor KPUCTAJI:

Cmans: C245

I'pynma xoncTpykiwmii mo tadbmume 50* CHull 11-23-81* 3
KoaddutmeHT Ha1eKHOCTH TIO OTBETCTBEHHOCTH |

Tun snemenTa - DeMeHT nosica

Jnuna manenu 2.58 m

Paccrosinne Mex Ty TOUKaMH pacKperieHUs U3 TIOCKOCTH - 5.16 M

Ceuenue:

IIpoduns: Yromok Hepasaononounsii mo 'OCT 8510-86* L160x100x9
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Pyunou pacuem (CHull 11-23-81%):

1. ITpoBepka NpoOYHOCTH

N_ 3% 11 69655kH/en? < R,7, =24-0,95=22,8 xH/cw’.
A 4574
2. 'ubkocTu snemeHTa hepmsi:
| :
A =X = 258100 _ g4 49456
i, 2,851
o :
7=y 2220190 64 6o36.
i 7,745

y
3. YcrnoBHBIE THOKOCTH 3JIEMEHTa (DepMBI:

& 2,58-100
E 2,851 \2, 06 105

X_lx
7 ey Ry _516-100
* i, VE 7,745 206 105

4. KosdounueHnTts! npooisHOro u3ruoda:

=3,0888;

R R, )~ R, ) =
0, =147-13,0-2~| 0,371-27,3-> |7, +| 0,0275-5,53- |7’ =

_1 47 13,0:240 ( 371 27,3:240 5,53- 240

2,06-10° - 2,06-10° 2,06-10°

R )= = 5,53.240
—1-|0,073-5,53—2 |1 J& =1-{ 0,073- 222220 |5 574 [2.274 = 0,77176.
i ( Ej N ( 206~10]

j 3, O888+(O 0275— j 3,0888° = 0,60805

5. Hecymast cmiocoOHOCTB dyieMeHTa epMBI U3 YCIOBHS 00ecTieueHuUs O0IIeH yCTOWIHMBOCTH
MIPY LIEHTPAILHOM CXKATHH:
N, . =®,AR 7, =0,60805-45,74-24-0,95=634,118 xH;

N,, =¢,AR y, =0,77176-4574-24-0,95=3804,847 kH.

6. IlpenembHas TMHOKOCTH 3JIeMEHTa (PEepPMBI:

[/1] =180-60c, =180-60- N =180-60- 535 =129,3785;
X o, ARy]/C 634,118
[/I]y =180— 600{y =180-60- L =180-60- 53 =140,1166.
?, ARy Ve 804,847
Cpasnenue peuwienuii:
dDaxkTop Hcrounuk Py4Hoii pacuer KPUCTAJLJI | OTK/I0HEHHUE 0T
PYYHOTIO cYeTa,
%
IIpounocTs 535/45,8/22,8= 11,6966/22,8 = 0,513 0,0
JJIeMeHTa 0,512 0,513
YcTolunBOCTh 21,4/22,8=0,938 535/634,118 = 0,844 0,0
SJIEMEHTA B 0,844
TJIOCKOCTH (hepMBI
VYcroitunsocth HE OTpeJIeNeHo 535/804,847 = 0,665 0,0
DIIEMEHTA U3 0,665
TJIOCKOCTH (DepMBI
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daxkTop Hcrounuk Py4Hoii pacuer KPUCTAJLJ | OTkI0HEHHe 0T
PYYHOIO cueTa,
%
['uOKoCTh DIeMeHTa | HE ONpeesIeHO 90,4946/129,3785= | 0,7 0,0
0,7
66,6236/140,1166 =
0,4755
Kommenmapuu:

1. B ucrouHuke KO3(QQUIMEHT MNPOJOJIBHOrO M3ruda i yCiIoBHOM ruOkoctu crepxkHs 3,09
npuHAT omubouHo paBHbIM 0,546 Bmecto 0,6081, 4To M BBI3BAJIO pa3ivyusl B pe3yjbTaTax
pacuera yCTOMYMBOCTH.

2. Ilpu npoBepke ruOKOCTH 31eMeHTa (pepMbl 3HaueHHe (pakTopa MPUHATO Kak Oosibliee,
BBIUUCIIEHHOE JIJIsl THOKOCTEH AJIEMEHTa B IBYX TIABHBIX IJIOCKOCTSIX HHEPIIMU CEUCHHS.
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OITIOPHBIE IIVIMTHI

Pacuem 6a3bl cniowtHocmeH4amoi KOJ10HHbl 08)”11(16[)08020 ceuenun

Iens: 1TpoBepka pexxrma pacyeTa OHOPHBIX IIJIUT

N
B e T o I |
i | e
[ I
| I I
+ ! =
| 1 )
| 1 1 | W + A A A
| Il
3 } 1= : 1
: I - =l
3 | | E E
1 B\ ¥ oz |l
| | gﬁ L B =680 J N
~ E DA | S
o | ohndE | B
@ = I =
¥ E L | 5 "
o~ E ,,,H,,,,,‘,,H@,“ §© @
S
2, 480 g2
T e
18 L =680 18

PacuerHble cxembl 06a3bl KOJOHHBI (LIU(paMu B KpyKKax 0003HaYEHbI HOMEpa pacueTHbBIX
y4acTKOB ONOPHOM IUIUTHL: 1 — TpaBepca; 2 — miuTa 0asbl)

3aoaua: TlpoBepuTh HECYIIYIO CTIOCOOHOCTH OMOPHOM ITUTHI JIJIsE pacueTHOTO yuacTka Nel.
Hemounuk: Metaminyeckue KOHCTPYKIHMM: YYeOHUK Ui cTyld. YupexkaeHudd Boicul. [Ipod.
Oo6pazosanus / [FO. U. Kymumun, E. U. benens, B. C. UrnareeBa u ap.]; mox. Pen. 10. N.
Kyaummna. — 13-e u3z., ucnp. — M. : Uznatenbckuil nenTp «Akagemus», 2011. C 259.

Coomeemcmeue Hnopmamusnvim  0okymenmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT16.13330.2017, IBH B.2.6-163:2010, ZIBH B.2.6-198:2014.

HUmsa paiina c ucxoonvimu oannvimu:
6.1.sav; oruer — Kiristall-6.1.doc

Hexoonwvie oannvie:

o, =1,19 kH/cm? = 11,9 MIla Hanpsixenve moj onopHOM MIMTOM

R, =30 kH/cM? Cranp mapku C345

b/a =480 mm /234 mm Pa3mepsl pacyeTHOr0 yyacTtka OOPHOU IUIATHI
Ilapamempor KPUCTAJLL:

Cmans: C345 kareropus 1
I'pynna xoncTpykimii mo tabmaune 50* CHull 11-23-81* 3
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KoaddurmenT Ha1e:KHOCTH IO OTBETCTBEHHOCTH 1
Koaddunment ycnosuii padotst 1,15

a=0.48m

b=0.234 m

TonmuHa mTel = 4 cM
Harpyska 11.9 H/mm?

i
TTTTTTTTTTTTTTTTT

——a—"

Pyunou pacuem (CHull 11-23-81%):
1. PacueTHbIi1 H3rudaronmii MOMEHT, IEHCTBYIOMNUA Ha PACYCTHOM YYaCTKE OTIOPHOM TUIUTHI:
M =ao,a’ =0,125-1,19-23,4% = 81,45 xH/cm.
2. [IpoBepka mpoYHOCTH ONOPHOM IIUTHI pu u3rude ( y, =1,15 — cormacuo Tabmn. 6*
CHulII 11-23-81%*):

M -84
Gt—2 0 84’12’ > _ 30,5436 wH/ent’ < R,7, =30-1,15=34,5 kH/cm".

p

Cpasnenue peuwienuii:
dDaxkTop Hcrounux | Pyuynoii pacuer | KPUCTAJIJI | OtkioneHue ot
py4Horo cuera, %
M0 TIPOYHOCTH TUTHTHI Ha M3rno | 4/4=1 30,5436/34,5= | 0,885 0,0
0,885

Kommenmapuu:

B wncrounmke He yuTeH KOA((GUIMEHT YCIOBHH pPaOOTHI OMOPHOHM IUTUTHI cOrjlacHO Tabi. 6*
CHulI 11-23-81*.
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Pacuem 6a3wvl cniowtHocmeHuamoil KoJ10OHHbl ogymaepoeozo ceuenun

Ienw: ITpoBepka pexxrma pacyeTa OHOPHBIX TIJTUT

h b N
—— o x
i i "
i | I
i I Il
| I 1l
| Il : | p
i 1 I
! il
n : I § I}I §
- I E ||
3 l E E ) 3
7 | ! = i 3
1 | E I I
|\||||:|\Hl|||||'I|||\||||||l|\|||| ‘E\Hlllll‘ljllllll\E *
: o I : ! C)+
| | b | B-e0 | T
g |\|\||||||\|||||\J||||||||||||||\|| | |
‘N_ E |\||||||\|!||||||\|| E
L) | 8
% EIHIIIIHI%IIIIIIHIE 1]
E E 2]
t‘.\.'. E|\||||||ui|||||<|Du|E
Y A — |\|\||||||\|||||\1'||||||||||||||u|
i
82, 480" ||&7
18 L = 680 i8

PacueTrHble cxembl 06a3bl KOJOHHBI (IU(ppaMu B KpyKKaxX 0003HaYEHBI HOMepa pacueTHBIX
y4acTKOB ONMOPHOM IUIUTHI: 1 — TpaBepca; 2 — miuTa 0a3bl)

3aoaua: IlpoBepuTh HECYIIYIO CTIOCOOHOCTH OMOPHOM TUTHTHI JJISI pacyeTHOTO yuacTka No2.
Hcmounuk: Metannuyeckiue KOHCTPYKUMHU: Y4eOHUK Anisi cTyA. YupexaeHuil Bbicil. [Ipod.
Oo6pazoBanus / [FO. U. Kynummn, E. U. benens, B. C. UrnateeBa u ap.] ; moa. Pen. FO. U.
Kymummnaa. — 13- m3., ucnp. — M. : U3narenbckuit ieHTp «Akamgemus», 2011. C 259.

Coomeemcmeue Hnopmamusuvim  0okymenwmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT 16.13330.2017, IbH B.2.6-163:2010, JIbH B.2.6-198:2014.

Hma ¢paitna c ucxoonvimu oannvimu:
6.2.sav; oruetr — Kiristall-6.2.doc

Hcxoonwvie oannoie:

o, =119 kH/em? = 11,9 Mlla Hanpspxenue moa onopHOU MIMTON

R, =30 kH/cM? Cranp mapku C345

b/a =90 Mmm / 680 mm Pa3mepsl pacueTHOro y4acTka ONOPHOM MIIUTHI
Ilapamempor KPUCTAJLL:

Cmans: C345 kareropus 2
I'pynna xoncTpykimit mo tabmaune 50* CHull 11-23-81* 3
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KoaddunmenT Ha1e:xKHOCTH TI0O OTBETCTBEHHOCTH |
Koaddunment ycnosuii padotst 1,15

a=0.68m
# b=0.09u
1A TonmumHa wmTe = 4 cM

t
R b Harpyska 11.9 H/mm?

Pyunou pacuem (CHull 11-23-81%):
1. PacueTHbIil H3rudaronuii MOMEHT, ISHCTBYIOIIUA Ha PACYCTHOM YYaCTKE OTIOPHOM TUIHTHI:
M =0,50,¢* =0,5-1,19-9,0% = 48,195 xH/cm.

2. llpoBepka IPOYHOCTH OMOpPHOW IUTHI mpu u3rude (y, =115 — cormacro Tabm. 6*
CHulIT 11-23-81%):
M -48,1
6t2 S i; % _18,073125 wH/ent? < R,7, =30-1,15=34,5 kH/cm’.
p
Cpasnenue pewienuii:
daxkTop Hcrounuk Py4unoii KPUCTAJLJI | OTk/IOHEHHE OT PYyYHOT 0
pacuer cuera, %
mo pouHocTH wmTel | 48,2/81,45=0,592 | 18,073/34,5= | 0,524 0,0
Ha u3rud 0,524
Kommenmapuu:

B wncrounmke He yureH KOA((GUIMEHT YCIOBHH pPaOOTHI OMOPHOHM IUTUTHI cOrjlacHO Tabi. 6*
CHulI 11-23-81*.
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem 6a3wvl cniowiHocmeHuamoil KoJ10HHbl ogymaepoeozo ceuenun

Ienw: ITpoBepka pexxrma pacyeTa OHOPHBIX TIJTUT
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82, 480 {82
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i8 L =680 18

PacueTrHble cxembl 06a3bl KOJOHHBI (IU(ppaMu B KpyKKaxX 0003HaYEHBI HOMepa pacueTHBIX
y4acTKOB ONMOPHOM IUIUTHI: 1 — TpaBepca; 2 — miuTa 0a3bl)

3aoaua: IlpoBepuTh HECYIIYIO CTIOCOOHOCTH OMOPHOM TUTHTHI JUISl pacyeTHOTO yuacTka No3.
Hcmounuk: Metannuyeckiue KOHCTPYKUMHU: Y4eOHUK Anis cTyd. YupexaeHuil Bobicul. [Ipod.
Oo6pazoBanus / [FO. U. Kyaumun, E. U. benens, B. C. UrnateeBa u np.]; moa. Pex. 0. U.
Kynummnaa. — 13-¢ u3., ucnp. — M. : U3nparenbckuit ieHTp «Akamgemus», 2011. C 259.

Coomeemcmeue Hnopmamusuvim  0okymenwmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT 16.13330.2017, IbH B.2.6-163:2010, /IbH B.2.6-198:2014.

Hma ¢paitna ¢ ucxoonvimu oannvimu:
6.3.sav; oruer — Kiristall-6.3.doc

Hcxoonwvie oannoie:

o, =119 kH/cM? = 11,9 MIla Hanpsixenue nmoa onopHou MminTou

R, =30 xH/cm® Cranb mapkn C345

b/a =480 Mmm / 82 MM Pa3mepsl pacueTHOro y4acTka ONOPHOU MIUTHI
Hapamempor KPUCTAJLT.

Cmanp: C345 xateropus 1
['pynma koucTpykiuit mo tTadmaume 5S0* CHull 11-23-81* 3

Koaddumment nagexHOCTH 110 OTBETCTBEHHOCTH |
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BepwuwdwukaunmumoHHBe I puUMETP bI

Koadduument ycnoswuii padotsr 1,15

a=0.082m
4 b=0.48m
TTTTTTTTTTTTTTTTTTIIIA Tosusa nuHTsL = 4 oM
——a—” Harpyska 11.9 H/mum®?

Pyunoii pacuem (CHull 11-23-81%):
1. PacueTHblif n3rudaronvii MOMEHT, JeMCTBYIOINI Ha PACYETHOM yYaCTKE OIOPHOM IJIUTHI:
M =0,50,¢*=0,5-1,19-8,2° = 40,0078 xkH/cm.
2. IlpoBepka IpPOYHOCTH OMNOPHOM IIUTHI mpu usrube (y, =115 — cornacHo Tabm. 6™

CHulI 11-23-81%):
6M _ 6-40,0078
2

=15,002925 xH/cem® < Ry, =30-1,15=234,5 kH/cm’.

—=
t, 4
Cpasnenue peuienuii:
dakTop HUctrounux Pyunoii KPUCTAJIJI | OTK/JIOHEeHHEe OT Py4HOI0
pacuer cuera, %
IO TIPOYHOCTH TUTHTEL 40/81,45=0,491 | 15,0029/34,5= | 0,435 0,0
Ha U3ruod 0,43487
Kommenmapuu:

B ucrounuke He yuTeH KO3((UIMEHT ycIoBHUH pabOThl OMOPHOM IUIMTHI COTJIacHO Tabi. 6*
CHulI 11-23-81*.
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CBAPHBIE COEIMHEHUA

Pacuem ceaprnozo COeOuHeHUus ¢ ylioevimu wieamu Ha oeiicmeue u3zu6alomezo
momenma

Ienw: ITpoBepka pexxrma pacyeTa CBAPHBIX COSIUHECHHI

b=18 cm; 1:=0,8 cm; 1,=0,6 cm; hy=24 cm; h=25,6 cm;

3aoaua: BBIOIHUTH TPOBEPKY CBApPHOIO COCJIMHEHUS Ha YIJIOBBIX IIBaX Ha JIEWCTBHE
M3rudaroIIero MOMeHTa

Ccoinku: Tlocooue x rimaBe Chull 11-23-81. Caphbie coenunenus. 1984. C. 28-29.

Coomeéemcmeue  nHopmamugnvim  0okymenmam:  CHull 11-23-81*%,  CIT 16.13330.2011,
CITI 16.13330.2017, ABH B.2.6-163:2010, IBH B.2.6-198:2014.

Hma ¢paitna c ucxoonvimu oannvimu:
1.1.sav; oruer — Kristall1.1.doc

Hcexoonwvie oannvie:

M =75 xHm Nsrubaromuit MOMEHT

Ryn = 345 MlIla, Ryn = 490 MIla Crans 15XCH

Rwi =215 MIIa, Bs = 0,9 CBapka moJiyaBTOMaTOM B YTJIEKUCIIOM Ta3e MPOBOJIOKOM
nuameTpom 2 MM Mapku CB-081'2C B HMKHEM MOJI0KEHUU

Ywi=7vc=1 KoaddummenTs ycnoBuii padboTsl

Hapamempor KPUCTAJI:

Cmanw: C345 kateropus 3

KoabdunmeHnT Ha1e:KHOCTU IO OTBETCTBEHHOCTH 1
Koaddumnment ycnosuii paboThl
['pynmna koHcTpyKiwii mo tabaune 50* CHull 11-23-81* |1

-

Csoiicmea mamepuanos capku:
HopmaTuBHOE conpoTuBIeHNE METalIa IBa 110 49949,032 T/m*
BPEMEHHOMY COIPOTUBICHHIO, Ryun
PacuetHoe conpoTuBIEHUE YIIOBBIX MIBOB cpe3y no  [21916,412 T/m®
MeTaJuly mBa, Ryt
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BepwuwdwukaunmumoHHBe I puUMETP bI

Csoiicmea mamepuanos ceapku:

Bun capku ABTOMaTHYECKAd U
[I0JIyaBTOMAaTHYECKasi IPU JUaMETpe
CBapHOI1 MPOBOJIOKHU HE MeHee 1.4-
2.0 MM

[TonoxeHue msa Huxnee

Kimmaruueckuil pailon ¢ Temneparypoil t>-40°C

Tun: Hapamempo.
M. tr=6 MM
t M Karer mBa y nonku = 4 MM
¥ —
]QZ Karer mBa y cteHku = 4 Mmm
—
s N
Q,

Ceuenue - [Tonnblit kaTasnor npodunen

I'OCT.. IByTaBp MIMPOKOTIOIOYHBIN IO

I'OCT 26020-83 261111

Yecunua:

N=0H

My = 75000 Hm

Q,=0H

M; =0 Hm

Qy=0H

Cpasnenue pewienuii:

DaxTop IIpo4yHOCTH IO MeTAJLIIY IIBA

HcTounuk 208/215 = 0,967

KPUCTAJIJI 0,951

Orkionenue, % 1,655

Kommenmapuu:

OTkJIOHEHUsI B pe3ysibTaTaxX pacueTa CBs3aHO C Pa3IMYMAMH B HMCXOJHBIX JaHHBIX. B maHHOM
pexume niporpamma KPUCTAJIJI nmo3BossieT BIOpaTh CEYCHHUE JBYTaBpa TOJBKO M3 COPTAMEHTA
MeTaJulonpokarta. B TeopeTruueckom perieHnu 3a1ad JByTaBp ¢ pa3MepamMu CEUCHU, KOTOpPhIE He
UMEIOT TOYHOTO COPTaMEHTHOro aHainora. [Ipu mpoBepke COeIMHEHUS ¢ MOMOIIbIO MPOTPaMMBbl
KPUCTAJUI 6611 BeiOpan Hanbosee 6nm3kuit neytasp — JAByrasp 261111 mo T'OCT 26020-83
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem ceaprnoco CcoeOuHeHus ¢ yenoevimu uieamu Ha oeiicmeue MomeHma 6
niaocKkocmu pacnojiod;cenus ui6oe

1:=30 cm; 1,=20 em
Ienw: ITpoBepka pexxkrma pacyeTa CBAPHBIX COSAUHECHHI

3aoaua: BpIOTHUTE TNPOBEPKY CBAPHOTO COCIMHEHHMS Ha YIroBbIX mmBax. CoeluHEHHE
HArpy>KeHO M3THOAIOITIM MOMEHTOM, JACHCTBYIOIIUM B TUIOCKOCTH PACTIOJIOKEHUS IIIBOB.

Ccuinku: Ilocobue k rmase CHull 11-23-81. Capubie coequnenus. 1984. C. 29 — 30.

Coomeemcmeue Hnopmamusuvim  ookymenmam:  CHull 11-23-81*,  CII 16.13330.2011,
CIT116.13330.2017, ABH B.2.6-163:2010, IBH B.2.6-198:2014.

Hmsa ¢paiina c ucxoonvimu oannvimu:
1. npu katere k= 10 mm: 1.2-1.sav; otuer — Kristall1.2-1.doc
2. pu karere ks = 6 mm: 1.2-2.5av; otuer — Kristall1.2-2.doc

Hcxoonwvie oannoie:

M =55 xHm H3rubaromuii MOMEHT

Run =370 MIla Crans BCT3

Rwi =200 MIIa, Bs = 0,7 CBapka NOKPBITBIMU AJIEKTPOJIaMU TUma 46
Ywi=7vc=1 KoaddunmenTs! ycnosuii paboTsl

Hcxoonvie oannvie KPUCTAILI npu kameme 10 mm:

Cmansp: C255

KoaddunimeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH 1
Koadbdunuent yciaosuii paboTsl 1
I'pynna koHcTpykmwmii mo tadymie 50* CHull 11-23-81* |1

Cesoiicmea mamepuanos ceapku
HopmaTtuBHOE conpoTuBIeHNE MeTalIa IBa 110 45871,56 T/m”
BPEMEHHOMY CONPOTHUBICHHIO, Ruwun
PacueTHOe CONPOTHBICHHE YIIIOBBIX IIBOB cpe3y o |20387,36 T/m
MeTajuty mBa, Ryt

Bun cBapku PyuHnas
ITonoxxenune mBa Hwuxuee
Knumarnueckuit paiton ¢ Temneparypoit t > -40°C
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BepwuwdwukaunmumoHHBe

I pHuUMED]P b

Tun: Hapamempot:
Karer mBa = 10 MM
\/ b =300 MM
I 2 h =200 mv
t=10 MM
=10 Mm

Ycunus:.
N=0xkH

My = 55 kHm
Q;=0xH

Hcxoonvie oannvie KPHCTAJLI npu kameme 6 mm:

Cmanw: C255

KOB(b(l)I/IHI/IeHT HaJCXHOCTH I10 OTBETCTBCHHOCTHU

[N

Koaddunment yciaoBuii paboTsl

[N

['pynmna koHcTpyKuwmii mo tabauue 50* CHull 11-23-81*

[N

Csoiicmea mamepuanos ceapku:

BPEMEHHOMY COIPOTUBICHUIO, Ryun

HOpMaTI/IBHOG COIIPOTUBJICHUEC MCTAJlJIa IIBa I10

45871,56 T/m*

MeTajury Ba, Ryt

PacueTHOC COIIPOTUBJICHUC YTJIOBBIX HIBOB CPEC3Yy I10

20387,36 T/m*

Bun cBapku

Pyunas

TlomoxeHue 1Ba

Huxuee

KnumaTtnueckuii pailon

¢ TeMmneparypoi t > -40°C

Tun: Hapamempot.
X Karer mBa = 6 MM
—— b =300 MM
— IVZ h =200 M
t=10 MM
tr=10 Mm

Ycunus:
N=0xkH
My = 55 kHm
Q,=0xH
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BepwuwdwukanmuoHHBe I puUMETP bI

Cpasnenue pewienuil.
Karter mBa, Mm 10 6
IIpoBepka 10 METAaJUTy IBa 10 METAJUTy IBa
HUcrounuk 117/200 = 0,58 199/200 = 0,995
KPUCTAJLJI 0,555 0,937
Otkionenue, % 4,31 5,8

Kommenmapuu:

Pazuuna PE3yJIbTaTOB 00BsICHIETCS HCTOYHOCTAMHU, JOIIYIHICHHBIMU aBTOpAMU IIpUMEpaA IMpu

IMOCTPOCHUHN PACUCTHOI'O CCUCHU S 1IBA.

KPUCTAJLII
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BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem ceapnoco coedunenusn c y2i06blMu WEAMU NPU OOHOEBPEMEHHOM
delicmeuu nPooo0JIbHOU U NONEPEUHOU CUT

Ienw: ITpoBepka pexxkrma pacyeTa CBAPHBIX COCIUHEHHI

Y
o 0
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‘ | T Y
X |Bl] a0 ANy L x
Nk | ek %
i_. X - b
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1:=30 cm; 1,=20 cm; 1:=81cm

3aoaua: BbIOIHUTL IPOBEPKY CBApHOIO COEOUHEHMsI Ha YrioBbIX ImBax. CoenuHeHHe
Harpy»K€Ho NpPOJO0JbHOM U MONEPEYHON CHIIAMH.

Ccoinku: Tlocooue k rirae CHull 11-23-81. Capubie coenunaenus. 1984. C. 30 — 33.

Coomeemcmeue Hnopmamusuvim  0okymenwmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT 16.13330.2017, IbH B.2.6-163:2010, JIbH B.2.6-198:2014.

Hmsa ¢paiina c ucxoonvimu oannvimu:
1. mpu karere ks = 10 mm: 1.3-1.sav; oruer — Kristall1.3-1.doc
2. npu katete K = 5 mm: 1.3-1.sav; otuer — Kristall1.3-2.doc

Hcexoonwvie oannvie:

N =100 kH [IpononbHas cuna

Q=38xkH [Tonepeunas cuna

Run = 370 MIla Crans BCT3

Rwi =200 MIIa, Bs = 0,7 CBapka NOKPBITHIMU AJIEKTPOJIaMU TUIa 46
Ywi=7vc=1 KoadunmenTs! ycnosuii paboTsl

Hcxoonvie oannvie KPUCTAILI npu kameme 10 mm:

Cmanp: C255
KoaddunmeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH 1
Koaddumnment ycnosuii paboThl 1

[N

['pynma xoHcTpyKIwii mo tabmume 50* CHull 11-23-81*

Cesoiicmea mamepuanos ceapku
HopmartuBHo€E conpoTuBiIeHNE METaIa 11Ba 110 45871.56 T/m*
BPEMEHHOMY CONPOTHBICHUIO, Rwun
PacueTHOe CONPOTHBIICHNE YIIIOBBIX IIBOB cpe3y o |20387.36 T/m
MeTajury mBa, Rys

Bun cBapku PyuHnas
ITonoxxenune mBa Hwuxuee
Knumarnueckuit paiton ¢ Temneparypoit t > -40°C
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Tun Hapamempot.
Karer mBa = 10 mm
v b =300 mm
s IZ h =200 My
t=10 Mmm
tr=10 Mm

Ycunus:

N =100 kH

My =30.78 xkHm
Q;=-38kH

Hcxoonvie oannvie KPUCTAILI npu kameme 5 mm:

Cmanw: C255

KOB(b(i)I/IHI/IeHT HaJCXKHOCTH I10 OTBETCTBCHHOCTHU

=

Koaddunment ycnosuii paboThl

[y

['pynmna koHcTpyKiwmii mo tabauue 50* CHull 11-23-81*

[N

Csoiicmea mamepuanos ceapku:

BPEMEHHOMY COIPOTUBICHUIO, Ryun

HOpMaTI/IBHOG COIIPOTUBJICHHUEC MCTAJlJIa IIBa I10

45871.56 T/m*

MeTajury mBa, Ryt

PacueTHoE COIIPOTUBJICHUC YTJIOBBIX HIBOB CPEC3Yy I10

20387.36 T/m*

Bun cBapku

Pyunas

Tlomoxenue 1Ba

Hiuxaee

KinmaTtnueckuii pailon

c TeMmneparypoi t > -40°C

Tun: Hapamempuot:
Karer mBa = 5 mm
v b =300 mm
— I 2 h = 200 MM
t=10 mm
T i a‘ tr= 10 MM
: Mt N
1 ¥
ts
Ycunua:
N =100 kH
My =30.78 xkHm
Q;=-38kH
Cpasnenue peuienuil’
Karer mBa, Mmm 10 5
[TpoBepka 0 METaJTy IIBa 10 METaJUTy IIBa
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BepwuwdwukaunmumoHHBe I puUMETP bI

HcTounuk 96,2/200 = 0,48 198/200 = 0,99
KPUCTAJLI 0,461 0,941
Otknonernue, % 3,95 4.9
Kommenmapuu:

Pasnuna pesynbTaToB OOBSICHSIETCS HETOYHOCTSIMH, JONMYIICHHBIMH aBTOpPAMH MpUMEpa TpH
MOCTPOCHUU PACUYETHOTO ceueHusi mBa. HeoOXoauMo Takke OTMETUTh, YTO B 3amade cuia Q
nepegaeTcs yepes KoHcoib B 81 cm, moatomy B KPUCTAJUI nonmomauTensHO 3agaeTcss MOMEHT M
=38 kH *0,81 m = 30,78 kHw™.
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem Kpennenus pacmanymozo cmepicHs U3 08yxX y20J1K08 K (haconke

Ienw: ITpoBepka pexxuma pacyeTa CBAPHBIX COCTMHEHUI.

N'=0,3N

N”=0,7N/

3aoaua: 1lpoBepuTh KpersieHHE K (AaCOHKE PACTSIHYTOrO CTAJBHOTO CTEPXHS, COCTOSIIEro W3
JIBYX PABHOIOJIOYHBIX YTOJIKOB.

Cceounku: H. C. Mockanes, . A. IlpoHo3uH. Meraminueckue KOHCTPYKIUHU. Y4eOHUK / M.:
Uznarensctso ACB, 2010. C. 83 — 84.

Coomeemcmeue Hopmamuseuvim  0okymenmam:.  CHull 11-23-81*,  CIT 16.13330.2011,
CIT 16.13330.2017, IbH B.2.6-163:2010, /IbH B.2.6-198:2014.

Hcexoonwvie oannvie:

Run =490 MIla Cranp C345

Ceuenne Vronok 80x7 MM

t=12 mm Tonmuna paconku

Rwf =215 MIIa CBapka noJjiyaBTOMaTH4eCKasi B YIJICKUCIIOM rasze
npoBosiokoit Ce-0812C

N =700 kH [IpononbHas cuiia

ki1 = 6 MM Karer mBa mo o0ymky

ki, = 6 MM Karer mBa o nepy

lwvi=22cMm JUTHHA TIIBa 110 00YIIKY

Iy =10 c™m JUTMHA 11BA MO Mepy

Hmsa ¢paiina ¢ ucxoonvimu oannvimu:
1.4.sav; oruer — Kristall1.4.doc

Hexoonwvie oannvie KPUCTAJL:
Cmanw: C345 xareropus 1

KoabdunmeHnT Ha1e:KHOCTU IO OTBETCTBEHHOCTH 1
KoaddunmenT yciaoBuii paboTsl 1
I'pynmna xoHcTpyKimii mo tabaune 50* CHull 11-23-81* |1

Cesoiicmea mamepuanos ceapku
HopmaTtuBHOE conpoTuBIeHNE METalIa IBa 110 490 H/mm®
BPEMEHHOMY COIPOTUBICHHIO, Rwun
PacueTHOE CONPOTHBIICHHE yIIIOBBIX LIBOB cpe3y o |215 H/mm®
MeTaJuTy Ba, Ryt
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BepwuwdwukaunmumoHHBe I puUMETP bI

Ceoticmea Mamepuaios C6ApKu.

Bun capku

ABTOMaTHUECKas U
MOJTyaBTOMAaTH4YECKas TIPU TUaMeTpe
CBapHOI1 MPOBOJIOKHU HE MeHee 1.4-
2.0 MM

Tlomoxxenue 1Ba

Huxuee

KinmaTtnueckuii pailon

c TemnepaTypoit t>-40°C

Tun: Hapamempo.
Karer mBa o o0ymiky = 6 Mm
Karer mBa no nepy = 6 mm
b =220 mm
¢ =56.31rpan
E t=12 Mmm
t"

Ceuenue - [Tonnblit kaTasnor npodunen

I'OCT.. Yronok pasHononounsiit mo 'OCT

8509-93 L80x7

Yecunua:

N =700 xH

IIposepeno mo CHull IIpoBepka Kox¢ppuumenr
HCIIOJIb30BAHMS

n.11.2 hopmymna (120) 10 METaJUTy IIBa 1.036

n.11.2 hopmymna (121) 10 METAJUTY TPAHUIIBI CIIJIABICHHUS 0.902

Cpasnenue pewenuil

[TpoBepka 110 METaJTy I1IBa

HcTounuxk 9,04 cm/ 9 cm = 1,0044

21,1 ecm /21 cm = 1,0048
KPUCTAJLI 1,036
Otknonenue, % 3,01

YTouHeHHBIN py4dHOH cueT (cM. koMMeHTapun) | 0,72125%9,04 cm / 0,7%9 cm = 1,035

0,72125%21,1 em / 0,7%21 cm = 1,035

Ortkionenue, %

0,1

Kommenmapuu:

B BepudukanmoHHOM nipuMepe He TOYHO 3a/IaH0 PacIpeIe]ICHIE BHEIIHETO MPOJIOJIBHOTO yCHITUS
MEXy CBapHBIMU IIBAMHU IO TIEPy U MO OOYIIKY Yrojika, a UMEHHO. MPOJOJbHOE YCHIIHE B
CBapHOM IIBE 10 0OYIIKY 3a/1aH0 B pazmepe 70% OT BHENIHETO MPOJI0JIEHOTO YCHIIHS, a 110 TIepy —
B pazmepe 30%. TouHoe 3HAUEHUE MPOAOJBHOTO YCUJIHS, NEHCTBYIOIIETO B CBApHBIX IIBaX IO

O0YIIIKY, BEIYUCISICTCS KAK:

(Byroma — Y0)/Dyroma*N = 0,72125xN,
rae Dyrona — IMPHUHA TOJKH YTOJKA, Yo — JUIMHA NEPICHANKYIAPA, OMYIIEHHOTO U3 IIEHTpa MacC
yroJIKa J10 COOTBETCTBYIOILEH BHEIIHEW IPAHU MOJIKH.

KPUCTAJLI
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem C6APHO20 COeOuUHeHUA ONOPHOZ20 cmMoJiuKa ¢ ROJIKOU KOJTOHHbI

Ienw: ITpoBepka pexxuma pacyeTa CBAPHBIX COCTMHEHUM.
|

If |
Ii I
H

IIIIIII”IIIIII
Il 200
/|
1
|
3aodaua: BpINOTHUTH IPOBEPKY CBAPHOI'O COEAMHEHUS HA YTIIOBBIX IIBAX OMOPHOTO CTOJIMKA C
OJIKOW KOJIOHHBIL.

kf=12 <~

h=150
12-150

Ccovinku: H. C. Mockanes, f. A. [Ipono3un. Meraummueckue KOHCTPYKIMH. YueOHuK / M.:
UsznarensctBo ACB, 2010. C. 85.

Coomeemcmeue HnHopmamueuvim  ookymenmam:  CHull I11-23-81*,  CII 16.13330.2011,
CIT16.13330.2017, ABH B.2.6-163:2010, ZIBH B.2.6-198:2014.

Hcxoonwvie oannoie:

N =1000 xH VYcunue

Run =370 MIla Cranp C245

Rwf =215 MIIa CBapka nojiyaBTOMaTH4eCKasi B YIJIEKUCIIOM ras3e
npososokoi Ce-0812C

b =200 mm IIUPHUHA CTOJIMKA (JTIOOOBOM MIOB)

ki =12 MM Karer mBa

h=150 mm BBICOTA CTOJIHMKA ((hJITAHTOBBIC IITBHI)

Hma ¢paitna c ucxoonvimu oannvimu:
1.5.sav; oruer — Kristall1.5.doc

Hcxoonwie oannvie KPUCTAJI:

Cmans: C245

Koaddurment Hage)xHOCTH 110 OTBETCTBEHHOCTH 1
Koadduuuent ycnoBuii paboThl 1
I'pynma koHcTpykiuid mo tabmune 50* CHull 11-23-81* |1

Csoiicmea mamepuanos ceapku:
HopMatuBHOE cOnTpOTUBIIEHHE METaIA IIBA IO 490 H/mm®
BPEMEHHOMY CONPOTUBIEHUIO, Ryun
PacueTHoe conmpoTHBiIEeHHE YIJIOBBIX IBOB cpe3y o 215 H/mm®
MeTajury Ba, Ryt
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BepwuwdwukaunmumoHHBe I puUMETP bI

Ceolicmea mamepuanios céapku:
Bun capku ABTOMaTHYECKAA U
MOJTyaBTOMAaTH4YECKas TIPU TUaMeTpe
CBapHOI1 MPOBOJIOKHU HE MeHee 1.4-

2.0 MM
[TonoxeHue maa Huxnee
Kimmaruueckuil pailon ¢ Temneparypoil t>-40°C
Tun: Ilapamempor:
Karer mBa = 12 mm
b b =150 Mmm
I : h =200 Mm

t=30 MM

> h )N tf= 30 Mm
: M
It

Ceuenue - [TonHbIi KaTamor nmpoduiei
I'OCT. Yronok paBuonosounsiii mo 'OCT
8509-93 L80x7

Yeunua:
N =1000 kH
My =0 xkHm
Q,=0xH
IIposepeno mo CHull IIpoBepka Koy¢ppuumenr
UCNOJIb30BAHUS
n.11.2 popmymna (120) 110 METAJTy I1IBa 1.042
n.11.2 dopmymna (121) 110 METaJUTy TPaHMIIbI CIIABICHUS 1.001
Cpagnenue pewienuii:
IIpoBepka 110 METaJUTy IIBA
Teopus 48 cm / 47.64 cm = 1,0076

KPUCTAJLI 1,042

OTtkiaonenune, % | 3,3

Kommenmapuu

Paznuume oOsicHsIeTCS Te€M, YTO B KHHWTE MPUHSATO 3HAYECHUE PACUCTHOTO COMPOTUBICHUS Ry =
215 MIla, B To Bpems kak B nmporpamme KPMCTAJIJI npuaumaercs 3nauenue Rys = 200 MlIla B
MIOJTHOM COOTBETCTBHH ¢ Ta0u. 55* u 56 CHull 11-23-81*.
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem Kpenjenusn OnOpHO20 CmMOJIUKA K NOJIKe KOJIOHHbl Ha4 oelicmeue CuJjinl,
npuﬂoofceuuoﬁ C IKcuenmpucumemom

Ienw: ITpoBepka pexxkrma pacyeTa CBAPHBIX COCIUHECHUI

e=80mMm

12-370
380

|20 T

3aoaua: BpINOTHUTH MPOBEPKY KPEIUICHHS] OMOPHOTO CTOJMKA K MOJKE KOJIOHHBI Ha JIEHCTBHE
CWJIbI, TPUJIOKEHHOM C JKcueHTpucureroM. KpemiieHue CToNMKa BBIMOJIHEHO IPU MOMOLIA
CBapHBIX yTJIOBBIX LIBOB.

Ccovunku: H. C. Mockanes, S. A. IIpoHo3uH. MeTayuinieckue KOHCTPYKIHH. Y4ueOHuk / M.:
UsznarensctBo ACB, 2010. C. 86-87.

Coomeemcmeue  nHopmamuenvim  0okymenmam.  CHull 11-23-81*,  CIT 16.13330.2011,
CIT16.13330.2017, ABH B.2.6-163:2010, IBH B.2.6-198:2014.

Hexoonwvie oannvie:

N =700 xkH VYcunne

e =80 MM OKCLIEHTPUCUTET

Run = 370 MITa Cranp C245

Rws = 185 MIlIa Caapka pyuHas 35eKTpogamu 342
h =380 MM BBICOTA CTOJIMKA

ki =12 mMm Karer mBa

t=20 MM TOJIIMHA DJIEMEHTOB

Hma ¢paitna c ucxoonvimu oannvimu:
1.6.sav; oruer — Kristall1.6.doc

Hcexoonwie oannvie KPUCTAI:

Cmans: C245

KoaddunmenT Ha1e:KHOCTH IO OTBETCTBEHHOCTH 1
Koaddunment yciaoBuii paboTsl 1
I'pynma koncTpyknuii o tabaune 50* CHull 11-23-81* |4

Ceoiicmea mamepuanos c6apKu:
HopmartuBHoe conpoTuBieHre MeTaia IiBa 1o 410000 kH/m”
BPEMEHHOMY COMPOTUBICHUIO, Rywun
PacdeTHOe COMPOTHBIICHNE yIIIOBBIX IIBOB cpe3y o |180000 kH/m”
MeTajuly Ba, Rys
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BepwuwdwukaunmumoHHBe I puUMETP bI

Ceoticmea Mamepuaios C6ApKu.

Bun cBapku Pyunas
[TosoxeHne mBa Hwuxnee
Knumarnueckuit paiton ¢ Temneparypoit t > -40°C
Tun: Ilapamempo.
Karer mBa = 12 MM
h =380 mm
M:-,r t=20 MM
[ tr=20 Mm
h 'y
N z
Yecunua:
N=0H
My = 56000 Hm
Q,=700000 H
IIposepeno no CHull IIpoBepka Koy¢ppuumenr
HCIIOJIb30BAHMS
n.11.2 popmyina (120) 110 METaJUly 1IBa 1.025
n.11.2 dopmymna (121) 110 METAJTy TPAHUIIbI CILIABJICHUS 0.775
Cpasnenue peuienuil’
IIpoBepka 110 METAJUTy IIBa
Teopusi 18,44 kH/cm? / 18,5 kH/em® = 0,997

KPUCTAJLI 1,025

Otkiaonenune, % | 2,81

Kommenmapuu:

Paznume o0sicHSIETCS TEM, YTO B KHUTE TIPUHSTO 3HAYEHUE PACUETHOTO cOnpoTuBIeHHs Ryt = 185
MlIla, B To Bpems kak B mporpamme KPUCTAJUI npunumaercs 3nadenue Ry = 180 MIla B
nostHoM cootBetcTBHe ¢ CIT 16.13330 u JIBH B.2.6-163:2010.
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem C6APHO20 CMDbBIKA I/1IEMEHMOE6 HA HaK1aoKkax

Ienw: ITpoBepka pexxuma pacyeTa CBAPHBIX COCTMHEHUI.
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3aoaua: BEHIIOIHUTH IMMPOBEPKY CThIKA ABYX PACTAHYTBIX I1IOJIOC, BBIIIOJIHCHHOI'O HA HAKJIaJIKaX
IIpU IMMOMOIIH YT'JIOBBIX IIBOB.

Ccoinku: H. C. Mockanes, S. A. IlpoHosun. Merammmueckue KOHCTPYKIUH. YueOHUK / M.:
MznarensctBo ACB, 2010. C. 87-88.

Coomeemcmeue nopmamusuvim  0okymenmam:  CHull I11-23-81*,  CIT 16.13330.2011,
CIT16.13330.2017, IBH B.2.6-163:2010, ZIBH B.2.6-198:2014.

Hcxoonwvie oannoie:

300x20 MM CeueHue OJI0CH

250x12 MM CeueHne HAKIIaJI0K

Run =360 MIla Cranp C235

N = 1380 xkH Ycunme

Rwf = 180 MIIa CBapka pyuHas 3JieKTpoaamu D42
ki =10 Mm Karer mBa

Hmsa ¢paiina c ucxoonvimu oannvimu:
1.7.sav; oruetr — Kristall1.7.doc

Hcxoonvie oannvie KPUCTALI:
Cmans: C235

KoaddunmeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH 1
Koaddunment yciaoBuii paboTs

I'pynma xoHcTpyKIuii mo tabmune 50* CHull 11-23- |4
81*

-

Ceoiicmea mamepuanos ceapku:
HopMartuBHOE conmpoTUBIEHHE MeTaslIa IIBa M0 410000 xkH/m*
BPEMEHHOMY COIPOTUBIECHUIO, Ryun
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BepwuwdwukaunmumoHHBe I puUMETP bI

Ceoiicmea mamepuanos ceapKu:
PacueTHOe COMPOTHBIICHNE yIIIOBBIX IIBOB cpe3y o |180000 kH/m”
MeTajuly mBa, Ryt

Bun cBapku PyuHnas
[TonoxeHue msa Huxnee
Kimmarnaeckuit paiton ¢ Temneparypoit t > -40°C
Tun: Hapamempot:
Karer mBa = 10 mm
Y b =260 Mm
I I B h =60 MM

t=12 Mm

kS h >N tr =20 MM
- M
W

Yeunua:
N=1380 kH
My = 0 xHm
Q;=0kH
IIposepeno no CHull IIpoBepka Kosgppuument
HCNOJIb30BAHHUS
n.11.2 dopmymna (120) 110 METaJUTy 1IBa 0.944
n.11.2 popmyina (121) 110 METAJUIy TPaHMIIbI CILIABICHUS 0.734
Cpasnenue pewienuii:
ITpoBepka 10 METaJUTy IIBa
HcTounux 27,4 cm/ 28/cm = 0,979

KPUCTAJUI 0,944

Orxkionenue, % | 3,58

Kommenmapuu:

B npumepe miactunbl oOpe3aHsl B (opMe PHIOKH, TeOpeTHuYecKas [UIMHA IIBa MO JWAroHalu
290 MM, oguMH KateT peIOKM mMeeT pasmep 260 MM, a Bropoit 290 — 260 = 30 mwm. [Tostomy
mmpuHa riactuHbl 3a1aHa B KPUCTAJI paBroit 2*30 MM = 60 MM [U1 COXpaHEHHs OIMHAKOBON
JUIMHBI ILIBOB.
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem ceaprnoco COeOUHeHUus Ha oelicmeue MOMEHma 6 Na0CKOCHU yet06s6lxX
uieos

Ienw: ITpoBepka pexxuma pacyeTa CBAPHBIX COCAMHEHUI.
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3aoaua: BpINOMHUTH MNPOBEPKY CBAPHOIO COCIMHEHHMS Ha YroBbIX MmBax. CoeluHEHHE
HArpy>kKeHO MU3rH0aOIIM MOMEHTOM, JCHCTBYIOIIUM B INIOCKOCTH PACIOJIOKEHUS IIIBOB.

Ccvinku: H. C. Mockanes, 5. A. IlpoHo3un. Merammueckue KOHCTPYKIHMH. Y4eOHMK / M.:
UsznarensctBo ACB, 2010. C. 88-89.

Coomeemcmeue Hopmamueuvim  0okymenmam:  CHull I11-23-81*,  CIT 16.13330.2011,
CIT16.13330.2017, IBH B.2.6-163:2010, JIBH B.2.6-198:2014.

Hcexoonwvie oannvie:

Run =370 MIla Crans C245

M =51 xkHm Ycunue

11=20cm I'eomerpuueckas yMHA (IIAHTOBBIX IIIBOB
12=25cmMm I'eomeTpuueckast nmuHa J1000BOTO IIBA
Rws = 185 MIIa Caapka pyuHas 3neKkTpogamu 346

ki = 8 Mm Karer mBa

HUmsa ¢paiina c ucxoonvimu oannvimu:
1.8.sav; oruer — Kristall1.8.doc

Hexoonwvie oannvie KPUHCTAJL:

Cmans: C245

Koaddurment Hage)xHOCTH 110 OTBETCTBEHHOCTH 1
KoaddunmenT yciaoBuii paboTsl 1
I'pynna koHcTpyKumii mo tabauue 50* CHull 11-23-81* |4

Cesoiicmea mamepuanos ceapku:
HopMartuBHOE conmpoTUBIEHHE MEeTaslIa IIBa M0 450000 xkH/m*
BPEMEHHOMY COIIPOTUBIEHHIO, Ryun
PacuetHoe conpoTuBieHue yrioBeix MBOB cpe3y no  [200000 kH/m*
MeTaJuTy Ba, Ryt

Bun cBapku Pyunas
[TonoxeHue mea Hwxnee
Kinmaruueckuit paiton ¢ Temneparypoit t > -40°C
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BepwuwdwukaunmumoHHBe

I pHuUMED]P b

Tun: Hapamempot:
Karer mBa = 8 MM
v b =200 mm
— I : h =250 mm
t=20 Mmm
ks =
. N
1 ¥
t;

Yeunua:
N=0«kH

My =51 kHm

Q;=0kH

IIposepeno no CHull IIposepka Koapdpuunent
HCNOJb30BAHUSA

n.11.2 popmymna (120) 110 METAJUTy IIBa 0.793

n.11.2 popmyina (121) 110 METaJUIy TPaHMIIbI CILUIABICHUS 0.659
Cpagnenue pewienuii
[Tposepka 10 METaJLTy IIBa 10 METAJITy TPaHHIIBI

CIJIABJICHUS
VicTounuk 1760 kH/em® / 1850 kH/em® | 1231,5 kH/em® / 1665 kH/em?
=0,951 =0,740

KPUCTAJLJI 0,793 0,659
Orkionenue, % 16,6 10,95

Y TOYHEHHBIN py4HOM CUET (CM.

KOMMEHTapuu)

1636,178 xH/cm® / 2000

xkH/cm? = 0,818

1135,787 xH/cm® / 1665

xkH/cm? = 0,682

Otknonenue, %

3,06

3,37

Kommenmapuu:

Pazuuna pe3ynbTaToB OOBSCHSETCS HETOYHOCTSAMH, IOMYIICHHBIMH aBTOpamMH MpuMepa Mpu
MOCTPOEHUU PACUETHOro cedyeHus mBa. Kpome Toro, mist 31ekTpoaoB D46 B mpuMepe HEBEPHO
HCIIOJIL3YETCS PAaCUETHOE CONPOTHRIICHHE M0 MeTayTy mBa Rys = 185 MIla, a 8 KPUCTAJlJIe u B
HOpMAaTUBHBIX JoKyMeHTax Rys =200 MITa.
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BepwuwdwukanmuoHHBe I puUMETP bI

y I[J'Iﬂ MMPaBHUJIBHOIO pPacCuYCTHOr0 CCHYCHHUA CBApHOro IIBa,
B30 137 NPUBEIEHHOTO Ha PHCYHKE, ONMPEJEIMM MOMEHTHI WHEPIUH
e —— IIBa OTHOCUTEIILHO INIaBHEIX OCEU HWHCPLUH:
3.0,7- 0,7-0,8)’-20 :
| 2007 08 ( )2 5 0.7.0,8-20.( 5, 08
12 2 z
Qx| X
o =4388,31cm’
25-(0,7-0,8)’ 0,8 .
e |fy:(T)+25-o,7-o,8-(6,31—0’7 O’Sj 27 0;
200 | 20 2
y +2-O,7-0,8-20-(?—6,31j =1561,086 cm*
Pacuemnoe ceuenue C6APHOCO 3
3.1.0. 1,0-0,8)-20 1
wea lzx=25 1,0 O,8+( ) +2.10.08.20.[ B, 081
12 2
=6368,5cm”
25-(1,0-0,8)° 08Y 0.8
y =(T)+25.1,o.0,8-(6,31—1’0 O’8j +20 0’68

2
+2~l,0'0,8-20~(2—20—6,31j =2202,01 cm*

Torma MPOBCPKU NPOUYHOCTH IIBA 3AIMUIITYTCS KaK:
— 10 MCTAJITy 1IBa:

o 210009 133713697 ~1636,178 kH/em? < 2000 xH/en’
4388, 31+ 1561, 086

— IO METAJIITy I'paHUIIbI CIIJIABJICHUS:

___ 510000 13,32 +13,69? =1135,787 kH/cm? < 1665 kH/ewm?,
6368,5+ 2202, 01

Oy

Oy
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BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem C6APHO20 KPENnJj1eHUA 6HAXJleCm PACMAHRYMO20 Jjiemenma

Ienw: ITpoBepka pexxuma pacyeTa CBAPHBIX COCTMHEHUI.

, t=12 t=10
T/

Vs

5 [ERRRRREEN)

1 L N
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3aoaua: BoInoIHUTH NPOBEPKY CBAPHOTO COEUHEHMS Ha YIJIOBBIX LIBAX KPEIJICHUS! PACTAHYTOIO
JJIEMEHTA, BBIIIOJIHEHHOTO BHAXJIECT.

Ccvinku: Metannueckue koHeTpykiuu. B 3 1. T. 1. Dnementsl KoHCTpykumid: YueG. Jlns
ctpout. By30B/B. B. I'opes, b. 10. YBapos, B. B. ®ununos u ap.; [loa. Pen. B. B. T'opes. 3-e u3n.,
ctep. M.: Beicm. Illk., 2004. C. 158-159.

Coomeemcmeue Hnopmamusuvim  0okymenmam:  CHull 11-23-81*,  CII 16.13330.2011,
CII116.13330.2017, ABH B.2.6-163:2010, ZIBH B.2.6-198:2014.

Hcxoonwvie oannoie:

Run =400 MIIa Crann C285

t=10 MM TonmuHa HaKJIaaKu

h =200 mMm BricoTa Hakmanku

N = 540 kH [IpononbHas cuiia

ki = 8 MM Karer mBa

Rwf =205 MIIa Caapka pyuHas a1ekTpojgamMu 46
I=15cMm JlnvHa Haxmecta

Hmsa ¢paiina c ucxoonvimu oannvimu:
1.9.sav; oruer — Kristall1.9.doc

Hexoonwvie oannvie KPUHCTAJLL:

Cmans: C285
KoaddunmeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH 1
Koaddumnment ycnosuii paboThl 1

[N

['pynma xoHcTpyKIwii mo tabmuue 50* CHull 11-23-81*

Csoiicmea mamepuanos capku:
HopmaTtuBHOE conpoTuBiIeHNE MeTalIa IBa 110 450 H/mm®
BPEMEHHOMY CONPOTHUBICHHIO, Ruwun
PacueTHOE conpoTuBIEHHE YITIOBBIX MBOB cpe3y o {200 H/Mm?
MeTajury mBa, Rys

Bun cBapku PyuHnas
ITonoxxenune mBa Hwuxuee
Knumarnueckuit paiton ¢ Temneparypoit t > -40°C
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BepwuwdwukanmuoHHBe

I pHuUMED]P b

Tun: Iapamempo.
Karer mBa = 8 Mm
v b=150 mu
F I i h =200 mm
t=10 Mmm
T L 6‘ tr=12 Mmm
. N
t ¥

t;
Yeunua:
N =540 xH
My =0 xkHm
Q,=0«xH

IIposepeno no CHull IIpoBepka Kox¢ppuuuenr
HCNOJIb30BAHHUS
n.11.2 popmyina (120) 110 METaJuly 1IBa 0.964
n.11.2 popmyna (121) 110 METAJUTY TPAHHUIIBI CTUIABJICHUS 0.789

Cpasnenue peuwienuil.
IIpoBepka 110 METAJLTY I11Ba
HcToyHUK 161/115/14=1

KPUCTAJLI 0,964

Otkiaonenue, % | 3,6

Kommenmapuu

HeGonpras pazauna pe3yabTaToB 00OBSICHIETCS pa3HUIICH B BETMYNHE PUHSATHIX PACUETHBIX
conpotuneHuii Ryt = 205 MIla (ucrounuk) u Rys = 200 MIla (HopMaTUBHBIC JOKYMEHTHI U

KPUCTAJLI).

KPUCTAJLI
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BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem ceapnozo Kpennenus pacmAHYmo20 CHIEPHCHA U3 O06YX Y201K08 K
¢gaconke

Ienw: ITpoBepka pexxuma pacyeTa CBAPHBIX COCAMHEHUI.

t=10

2L75x8

3aoaua: BeIOIHUTH IPOBEPKY CBAPHOT'O COSTUHEHHMSI Ha YTJIOBBIX IIBAX KPEIJICHHUS PACTIHYTOTO
CTEPIXKHS, COCTOSIIETO U3 ABYX YTOJIKOB 75X8, K (hacoHKeE.

Ccvinku: Metamueckue koHcTpykuuu. B 3 1. T. 1. Dnementsl koHcTpykumii: YueO. [ns
ctpout. By308/B. B. I'opes, b. 0. YBapos, B. B. ®ununos u np.; [loa. Pen. B. B. T'opes. 3-e u3n.,
crep. M.: Beicm. 1Ik., 2004. C. 159-160.

Coomeemcmeue HnHopmamueuvim  ookymenmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT16.13330.2017, IBH B.2.6-163:2010, JIBH B.2.6-198:2014.

Hcexoonwvie oannvie:

t=10 mm TOJIIINHA (PacOHKU

N =425 kH [IpononbHas cuiia

Run =380 MIla Crans C245

Rws =220 MIIa Caapka 1ojlyaBTOMaTH4€ECKas B YIJIIEKUCIIOM rase
mpososiokoit CB-0812C, d = 1,2 mm

ki1 = 6 MM Karer mBa mo o0ymky

ki, = 6 MM Karer mBa o nepy

Ceuenue VYronok 75x8 MM

lw1 =175 MM JUTMHA TIBA 10 O0YIIKY

lwz = 80 MM JUTHHA TIIBa 110 TIepy

Hmsa ¢paiina c ucxoonvimu oannvimu:
1.10.sav; oruer — Kristall1.10.doc

Hexoonwvie oannvie KPUHCTAJLL:

Cmans: C245

KoaddunmenT Haie:kHOCTH 110 1
OTBETCTBEHHOCTH

KoaddummenT ycnoBuii paboTh 1
I'pynna xoncTpykimii mo tabmauue 50* CHull |1
11-23-81*
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BepwuwdwukanmuoHHBe I puUMETP bI

Ceoiicmea mamepuanos ceapKu:

HopmartuBHoO€E conpoTuBiIeHNE METalIa 11Ba 110 490 H/mm
BPEMEHHOMY COINPOTHUBICHHIO, Ruwun
PacueTHOE CONPOTHBIICHNE yIIIOBBIX IIBOB cpe3y o |215 H/mm®
MeTajuly mBa, Rys
Bun cBapku [TomyaBTOMaTH4eCKasi IPOBOJIOKOM
CIUIOLITHOT'O CeUEHUsI IIPU JTUAMETpe
CBapO4YHOU MPOBOJIOKU MeHee 1.4

MM
[Tonoxenue mna Huxnee
Kinmartuueckuit pailon ¢ Temnepatypoit t>-40°C
Tun: Hapamempuot:
Karer mBa o o0ymiky = 6 Mm
Karer mBa no nepy = 6 mm
b=175mm
¢ =51.71 rpan
kS t=10 Mmm
t-"
Ceuenue - [lomuslii katajor npoduien
I'OCT.. Yronok paBHonosiounkii mo 'OCT
8509-93 L75x8
Ycunusa:
N=425kH
IIposepeno no CHull IIpoBepka Kosgppuument
HCNO0JIb30BAHNUS
n.11.2 popmyna (120) 110 METaJUly 1IBa 1.018
m.11.2 popmymna (121) 110 METAJTy TPAHHUIIbI CTUIABJICHHS 0.921
Cpasnenue pewienuil:
[TpoBepka 10 METAJUTy IBa 00yIIKa
HcTounuk 79 cm/ 8 cm=0,9875
17,2 cm/ 17,5 em = 0,9829
KPUCTAJUI 1,018
Otknonenue, % 3,0
YTouHeHHbIH pyuHOii cuer (cM. komMenTapun) | 0,7133x425 /(2x0,7x0,6x16,5 cmx21,50)=1,017
Otknonenue, % 0,1
Kommenmapuu

Pasuuna pe3ynpTaToB OOBSACHSETCS pas3HULEH B BEJIMYMHE MPUHATBIX PaCUETHBIX
conpotuBneHuii Rys = 220 MIla (xuura) m Ry = 215 MIla (HopMaTuBHBIE JOKYMEHTHI M
KPUCTAJUI). Kpome Toro, B Bepu(pHUKAIMOHHOM MPUMEPE HE TOYHO 3aJaHO PaCIpEICIICHHUE
BHEITHETO MPOJOJILHOTO YCWIIMS MEXIy CBapHBIMU IIBaMU 10 TEpy W MO OOYIIKY yrojika, a
MMEHHO: MPOJIOJIbHOE YCUIIME B CBApHOM IIBE MO OOYIIKY 3a1aHo B pazmepe 70% OT BHEUIHETO
MPOJIOJIBHOTO ycwiusl, a o nepy — B pazmepe 30%. TouHoe 3HaueHHE MPOJOJIBHOTO YCHUIIUS,
JEHCTBYIOIIErO B CBAPHBIX LIBAX MO OOYIIKY, BBIYUCIAETCS KaK:
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(Oyroma —  Y0)/ByromaXN = 0,7133%N, rnme Dyroma — IIMPHHA MOJNKH YTrOJIKa, Yo — JJIMHA
HEPIEHINKYIIAPa, OMYIIEHHOTO M3 IIEHTpa MacC yrojka JO0 COOTBETCTBYIOLIEH BHEIIHEH I'paHd
MTOJIKH.
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BOJITOBBIE COEAUMHEHUA

Pacuem naxnecmounozo 001mo6020 coeOuUHeHUA AUCHOE8 CMATU HA 001max
00bIuHOIl npOYHOCMU

I[ens: TlpoBepka pexxrma pacuera O0ITOBBIX COSTUHEHUI

3adaua: BpINOTHUTH MPOBEPKY HAXJIECTOUHOI'O COEAMHEHMsS JUCTOB pasmepoMm 500x12 MM Ha
601Tax OOBIYHOM MPOYHOCTHU U3 cTasid Mapku C245 Ha feiicTBHe CPe3aroLero yCuimsl.

Hcemounuk: MeTtammnyeckue KOHCTPYKIMH : YY€OHUK JUIA CTYZA. YUPEXKIACHHH BBICHI. TMPOQ.
O6pasosanus / [IO. U. Kynumun, E. U. benensa, B. C. UrnarseBa u ap.] ; nox. Pen. 0. U.
Kyaummuna. - 13-e uzn., ucnp. - M. : U3narensckuii nentp "Axagemus'", 2011. — C. 165.

Coomeemcmeue HnHopmamusnvim  0okymenmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT 16.13330.2017, IBH B.2.6-163:2010, JIBH B.2.6-198:2014.

HUmsa gpaiina ¢ ucxoonvimu oannvimu:
2.1.sav; oruer — Kiristall2.1.doc

Hexoonwvie oannvle uz ucmounuka:

N = 1000 kH Ycunue cpesa;
Rpp =450 MlIla Cranp mapku C245;
TonmuHa MIaCTUH: ABYX BHEIIHUX — 8§ MM, BHyTpeHHEH — 12
MM;
Rps = 200 MIla Bontel kiacca mpouHoctu 5.8, TouHOCTH B;
Huametp 601T0oB 20 MM, 1uaMeTp oTBEpCTUil 23 MM;
ve=1 Koaddurment ycnoBuii paboThl KOHCTPYKITHH;
v»=0,9 KoaddunmenT ycnoBuii paboThl 00ITOBOTO COSTUHEHHUS.
Hcxoonvie oannvie KPUCTALI:
Cmans: C245
['pynma koHcTpyKImii mo npunoxernto B CIT 16.13330 2
Koaddurnment nagexHoctu mo 1
OTBETCTBEHHOCTH
KoadduuueHt ycnosuii paboTsl 1
Koaddunument yciaosuii paboTs 1

COEJIMHSIEMBIX DJIEMEHTOB
PacuetHoe conpoTtusienue cpesy 6ontoB Rys [20897,044 T/™m°
PacuetHoe conpoTUBICHUE CMSATHIO 49541,284 T/m°
OOJITOBBIX AIEMEHTOB Ry
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Tun: bonmu: Hapamempot:
mxa Huamerp 6onroB 20 MM m=5
- — JuameTp orBepcTuii 23 MM N =1
4 Knacc 6ontoB 5.8 a =60 mm
D Knacc Tounoctu B unu C b =60 Mmm
"zh _‘._+_;_4,,_i_\ ¢ =50 MM
b-dr t=8 MM
. - I to= 12 Mmm
0 C * t
Ycunua:
N=101,937T
My =0 T*m
Q=0T

Pyunou pacuem (CII 16.13330):
1. PacyeTHOE CONMPOTHBICHUE OOJITOB Ha CPE3 BHIYUCILIOCH KaK
R, =0.41R,,, =0.41x500 = 205 MIIa (cm. Tabu. 5).

2. PacuetHoe conpoTHBiicHHE OOJITOB HA CMATHE IPUHUMAIIOCH KaK
R,, =1.35R, =1.35x360 = 486 MIla (cm. Tabu1. 5).

3. Hecymast cnocoOHOCTE 60ATOB Ha Cpe3 BRIUUCISIACH TTO popMyIie:
N, =R AN, 7, =205x10°x3,14x10™*x2x1,0x0,9 =115,866 xH.

4. Hecymias ciocoOHOCTH OOJITOB HA CMATHE BBIYHUCISIIACK 110 (popmyIie:

ol

bun

7,7, = 486x10°x20x12x107° x1,0x 0.9 =104.976 xH.

min

Pyunou pacuem (CHull 11-23-81%):
1. PacdeTHOE COMPOTHUBIICHUE OOJITOB HAa CPE3 BBIYUCISLIOCH KaKk
R, =0,4R,,, =0,4x500 = 200 MIIa (cMm. Tabmu. 5*%).

2. PacuetHoe comnpoTHBiIeHHE OOJITOB HA CMATHE IPUHUMAIIOCH Kak (CM. Tabu. 5%):

Ry = 0,6+340 % |R — O,6+34O-i5
E 2,06-10

3. Hecymast cniocoOHOCTE 60ATOB Ha Cpe3 BRIUUCISIACKH IO popMyIie:
N, = R AN,7. =200x10°x3,14x107* x2x1,0x0,9=113,04 xH.

4. Hecymias ciocoOHOCTH OOJITOB HA CMATHE BBIYHUCISIIACK 110 (popmyIie:

ol

bun

]-370 =447,95 MIla.

Vole = 447,95x10°x20x12x107° x1,0%x 0,9 = 96,7575 xH.

min

Cpasnenue peuienuii:

DaxkTop Hopmsi IIpouHoCTH IO Cpe3y IIpoyHOCTH O CMATHIO
Py4Hoii cuer CII 16.13330 1000/(12*115,866) = 0,719 1000/(12*104,976) = 0,794
KPUCTAJIJI CII 16.13330 0,719 0,794
OTxII0HEHHE OT 0,0 0,0
pydHoro cuera, %

PyuHoii cuer CHulI 11-23-81* | 1000/(12*113,04) = 0,737 1000/(12*96,7575) = 0,861
KPUCTAJIJI CHull 11-23-81* | 0,737 0,865

OTkII0HEHHE OT 0,0 05

pyuHoro cuera, %

Hctounuk CHulT 11-23-81* 0,737 0,857
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Pacuem naxnecmounozo 001mo6ozo coeOuHeHua NUCHIOE CMAlu Ha 0O0amMax
00bIYHOI nPpOYHOCMU

Ienw: I1IpoBepka pexxnma pacueta OOJITOBBIX COCTUHEHHIN

B =T
—— T —
i O B
o010 0|H
oot oo]T ],
oo ioo|a ]
<><>§<><>§-

3adaua: BBINOTHUTH MPOBEPKY HAXJIECTOYHOTO COCAMHEHHS JUCTOB pasmepoMm 300x14 MM Ha
0oaTax 0OBIYHOM MPOYHOCTH U3 CTaM Mapku C275 Ha ASHCTBHE CPE3al0IIero YCUusI.

Hcmounux: H. C. Mockaines, 5. A. [IpoHo3uH. Meraummueckue KOHCTPYKIIMHA. Y4eOHUK / M.:
Hznarenscteo ACB, 2010. C. 100.

Coomeemcmeue Hnopmamusnvim  0okymenmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT16.13330.2017, IBH B.2.6-163:2010, JIBH B.2.6-198:2014.

HUmsa ¢paiina ¢ ucxoonvimu oannvimu:
2.5.s5av; oruer — Kiristall2.5.doc

Hexoonwvie oannvie:

N =800 xH Ycunue cpesa;
Rpp =450 MI1a, Cranp mapku C275;
TonmuHa HaKIaA0K 8 MM, CpeaHsid MacTuHa 14 mwm;
Rps = 190 MIla, BonTel kitacca npounoctu 5.6, TouHOCTH B;
Huametp 601T0oB 20 MM, TUaMeTp OTBEPCTUH 22 MM;
ve=11 Koaddunuent ycnouii paboTsl;
v»=0,9 Koadduiment ycnoBuii paboTsl 60ITOBOTO COSAMHEHHUS.
Ilapamempor KPUCTAJLL:
Cmans: C275
I'pynma konctpykiuit o tTadaune S0* CHull 11-23-81* 3
KoaddunmenT Hage:xHOCTH 110 1
OTBETCTBEHHOCTHU
KoaddummenT ycnoBuii paboTh 1
Koaddunument yciaosuii paboTsl coequnsieMbix |1
HIIEMEHTOB
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[TpousBenenue kodduimenta ycioBuii padoTs |1
coerHeHus (yp) Ha KOOPPHUIUEHT YCIOBHMA
pabOTHI COCTUHACMBIX IIEMEHTOB (V)
PacueTHOE conpoTuBieHue cpezy 60aTOB Ryg 190 H/mm*
PacuetHoe conpoTuBieHue cmMATHO 00TOBBIX  [459.139 H/mm*
371€MEHTOB Rpp

Tun: bonmu: Hapamempot:
Huametp 601toB 20 MM m=1
mxa UepHota 2 MM n=3
i . Juametp otBepcTuii 22 Mm |2 = 60 Mm
DEE: Kiacc 6onroB 5.6 b =70 mm
43 Knacc rounoctu B uimu C ¢ =50 MM
"zh _‘,_+_+_1,,_E_‘: t=8 MM
b-br to= 14 MM
I
o' ¢ SR |
Yeunua:
N =800 xH
My =0 xkH*m
Q,=0«kH

Pyunou pacuem (CHull 11-23-81%):
1. PacueTHOE cOmpOTHBIIEHHE OOJITOB HA CPE3 BBIYMCISIIOCH KaK
R, =0,38R,,, =0,38x500 =190 MIla (cm. Tabmn. 5%).

2. PacuetHoe conpoTHBIeHHE OOITOB HA CMATHE IPUHUMAIIOCH Kak (CM. Tabu. 5%):

Ry = 0,6+340 % |R — O,6+34O-i5 -370 = 447,95 MI1a.
E 2,06-10

bun

3. Hecymast cniocoOHOCTE O0ATOB Ha Cpe3 BRIUUCISIACH IO popMyIie:
N,, =R AN, 7 =190x10°x3,14x10* x2x0,9x1,1=118,127 kH.
4. Hecymas crmiocoOHOCTh OOJITOB Ha CMSITHE BBIYHUCIISIIACH 11O (hOpMyJIe:

N,y = Rpr(Ztij Vo, =447,95x10° x 20x14x10° x 0,9x1,1=124,172 kH.

n

Cpasnenue pewenuii:
dakTop Py4Hoii cuer KPUCTAJLI OTkJy10HeHHe 0T
pY4HoOro cuyera, %
cpe3 6onToB 800/8/118,127 = 0,8465 0,846 0,06
CMSATHE 800/8/124,172 = 0,805 0,809 0,5
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Pacuem 001mo6020 coedunenusn y201K06020 npouna ¢ ¢aconkoin na dor1max
00bIYHOII npOYHOCMU

Ienw: I1IpoBepka pexxnma pacueta OOJITOBBIX COCTUHEHHIN

\k /Z%ZKH ——
'_<>j;__Z>___5__5______‘;_*____*{}___

3aoaua: BpIOTHUTH MPOBEPKY OONTOBOIO COEIMHEHHS JABYX YTOJKOBBIX mpoduieir 90x9 mm c
daconkor TommuHOM 20 MM Ha OoJTax Kiiacca MPOYHOCTH 8.8 Ha JCHCTBUE YCHIIUS Cpe3a B
pazmepe 400 xH.

Hcemounuk: H. C. Mockanes, S. A. Ilpono3un. Metaminueckue KOHCTPYKIMH. YUeOHHUK / M.:
UznarensctBo ACB, 2010. C. 102.

Coomeemcmeue  Hopmamugnvim  0okymenmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT16.13330.2017, ABH B.2.6-163:2010, IBH B.2.6-198:2014.

Hma ¢paitna c ucxoonvimu oannvimu:
2.7.sav; oruer — Kiristall2.7.doc

Hcexoonwvie oannvie:

N =400 xH Yceunue cpesa;
a =100 mm PaccrosiHue Mexay 6onramu;
v»=0,9 KoaddunmenT yciaoBuii paboTsl 60ITOBOTO COSTUHCHHSI,

Huametp 60aTOB 20 MM, THaAMETP OTBEPCTHH 22 MM.

Ilapamempor KPUCTAJL:

Cmans: C255

I'pynma konctpykiuii o tTadaune S0* CHull 11-23-81* 3
KoaddunmenT Haie:kHOCTH 110 1
OTBETCTBEHHOCTHU

KoaddumumenT ycnosuii paboTh 1
Koaddumuent ycnoBuii paboThl coemuHIEMBbIX |1
HIIEMEHTOB

[IpousBenenue ko3 duimenTa ycioBuit 1

paboThl coennHEeHMS (Yp) Ha KO3PPHUITHEHT
YCJIOBHI Pa0OThI COSMHIEMBIX 3JICMEHTOB (Y¢)
PacueTHoe COMpOTHBICHHE cpe3y 601toB Rps (320 H/mm®
PacuetHoe conporuBneHue cMaTuto 6ontoBbix (440.64 H/mm®
371€MEHTOB Rpp
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Tun: bonamot: Hapamempot:
[Ipukperuienue napHeix yroiakos [[luamerp 6oaToB 20 MM M =2
YepHoTa 2 MM a =100 mm
Juametp orBepctuii 22 MM |C = 50 MM
—nxa_, Knacc 6onroB 8.8 r=49 mm
ll;,I = : ’ Knacc rounoctu B wmu C [t = 20 mm
1 1 —-u-l{
tg” € NE:| vi—
Ceuenue - [TonHpli KaTanor npoduien
T'OCT.. Yronok paBHOMOJOYHBIN TIO
I'OCT 8509-93 L90x9

Ycunua:
N =400 kH

Pyunoii pacuem (CHull 11-23-81%):

1. PacueTtHoe conpoTuBieHne OOJITOB HA CPe3 BBIYUCISIIOCH KaK

R, =0,40R ,, =0,40x800 =320 MIIa (cm. Tabu. 5*).

2. PacuetHoe conpoTHBieHHE OOJITOB HA CMATHE IPUHUMAIIOCH Kak (CM. Tabir. 5%):
— pu cMATuH (acoHku ToamuHoi 20 MM, R, =370 Mlla:

bun

Ryp =[0,6+340& R, = O,6+340~i5 -370 =447,95 MIla;
E 2,06-10
— IIPU CMATHUH yroJka ToiamuHoi 9 mm, R, =380 Mlla:
Ry = O,6+340& R, = 0,6+340-ﬂ5 -380 = 466,33 MI]a.
E 2,06-10

3. Hecymias cnoco6HOCTh 60JITOB Ha Cpe3 BBIYUCIAIACH 110 hOpMyJIe:
N, =R AN, 7. =320x10°x3,14x10* x2x1,0x0,9 =180, 864 kH.

4. Hecymas cniocoOHOCTh O0JITOB Ha CMSITHE BBIYUCISIIACH IO (popmyTe:
— IpH CMATUHU HACOHKH TOMIIHUHON 20 MM, Rbp =447,95 MlIla:

Ny, = Rpr(Ztij VoV = 447,95x10° x 20x 20x10° x1,0x 0,9 =161, 262 kH;

min

— [IPH CMATHH YTOJIKA TOJIIMHON 9 MM, R, = 466,33 MIla:

Ny, = Rpr(Ztij 77, = 466,33x10° x 20x18x10° x1,0x 0,9 =151, 091 H.

n
5. PacuetHoe ycunue, mpuxozsiieecs: Ha OJUH OOJIT COCTMHEHHSI, BBIYUCIICHHOE C YIETOM

JKCIeHTpUcUuTeTa € =2,35 mm:

2 2 2 2
Nred = (ﬂj +(ﬂJ = (@) ‘|‘(—400 2’35] =133,416 kH,
3 2a 3 2-100

TYT a — mrar 00JITOB B COCAMHCHUMU.
6. [Tmomranb ceueHus OAHOTO YroJiKa, OCIabJIEHHOTO OTBEPCTHAMMU:
A, =A-td,=156-0,9-2,2=13,62 cm’.
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Cpasnenue peuieHuil’

dakTop IIpouHocTh 1O cpe3y IIpounocts mo cmsatuw | [lpounocTs
0CJ120JIEHHOT 0
ceyeHust

Pyunoii cuer | 133,416/180,864 = 0,737 | 133,416/151,091 = 0,883 | 400/2/13,62/25 = 0,587

KPUCTAJUI 0,737 0,885 0,587

Otknonenue | 0,0 0,2 0,0

OT PYYHOTO

cueTta, %

Hctounux 0,737 0,857 -
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OPUKIIMOHHBIE COEIMHEHUSA

Pacuem HaxjieCmo4iHo2o 0onmoeozo COCOUHEHUA  JIUCMO8

68bICOKONRPOYHbBIX oonmax

cmanu Ha

IJens: TlpoBepka pexuma pacyera GpUKIUOHHBIX COSAMHEHHUM

3adaua: BpINOTHUTH MPOBEPKY HAXJIECTOUHOI'O COEAMHEHMsS JUCTOB pasmepoMm 500x12 MM Ha
BBICOKOIIPOYHBIX OosTax u3 cranu Mapku C245 Ha aelicTBUE CPe3atoUIero yCUIHsL.

Cceoinku: Metannuyeckue KOHCTPYKUMHU: YYeOHUK i CTyA. YUpEeXKIEHUl BbICHI. Mpod.
Oo6pazoBanus / [FO. U. Kyaumun, E. U. benens, B. C. UrnateeBa u np.]; moa. Pex. 0. U.

Kynummna. - 13-e u3g., ucnp. - M. : U3narensckumii nentp "Axagemus", 2011. C. 165.

Coomeemcmeue

HOpMamueéHbIM

ookymenmam:  CHull I11-23-81*,  CIT 16.13330.2011,

CII116.13330.2017, IbH B.2.6-163:2010, ZIBH B.2.6-198:2014.

HUmsa gpaiina ¢ ucxoonvimu oannvimu:

2.2.sav; oruetr — Kiristall2.1.doc

Hexoonwvie oannvie uz ucmouynuka:

N = 1000 kH
R, = 240 MIa

Rpun = 110 kH/cM?

VYcunue cpesa;

Cranp mapku C245;

TonmuHa MIaCTUH: ABYX BHEIIHUX — 8§ MM, BHyTpeHHEH — 12
MM;

BonTel BeicOKOTTPOUHBIE M3 cTanu 40X «cenekm;

Huametp 601T0oB 20 MM, 1uaMeTp oTBEpCTUil 23 MM;

ve=1 Koadduruent ycnosuii paboThI;

vw=0,9 KoaddunmenT ycnosuii paboTbl PpUKIIMOHHOTO COSTMHEHUS;
O06paboTka MOBEpXHOCTEH — ra3orIaMeHHas 6e3
KOHCEpBAIHH;

u=0,42 Koaddumment tpenus;

vh=1,12 KoHTpousb HaTsKEHMS — 10 YTy TOBOPOTA TaKH.

Hapamempor KPUCTAJLT.

Cmans: C245

Koaddumnment nagexHocTu mo 1

OTBETCTBEHHOCTH

KoadduuuenT ycnosuii paboThl 1

Koaddumment ycnosuii paboThl 1

COCIMHSAECMBIX 3JICMEHTOB

Huametp 6ontoB 20 Mm
Cranb: 40X "cenekt"
UYepnota 3 Mmm

Crioco0 OYUCTKHU COEIUHIEMBIX MIOBEPXHOCTEH: ["a30mIaMeHHbIN BYX OBEpXHOCTEH 03

KOHCEpBaINH
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Tun: Hapamempot:
mxa m=1
i ! L n=3
DR a =60 mm
_4tp b =60 mm
"zh _‘._+_;_4,,_i_\ ¢ =50 mMm
= # '*IH- t=8 MM
I to=12 mm
o’ ¢ S
Ycunua:
N =1000 kH
M =0 xHm
Q=0xH
Pyunou pacuem:

1. PacuetHoe COIIPOTUBJICHUE PACTAXKCHHUIO BBICOKOIIPOYHBIX 00JITOB BBIYUCIISIIIOCH I10 (bOpMYJ'IeZ
R, =0.7R,,, =0.7x1100 = 770 H/mm* = 77,0 kH/cm®.

2. PacueTHO€ ycuiine, KOTOPOE MOXKET OBITh BOCIIPHHSTO Ka)KJOU TNIOCKOCTBHIO TPEHHUS:
Q, =R, A, %h = 77x2.45x 0-421, 0p=77,68xH,

TyT y, =102 g razonnameHHOW 0OpaOOTKH MOBEpXHOCTEH 0e3 KOHCepBallMM MPHU Pa3HOCTU

bun

HOMMHAJIBHBIX JINAMETPOB OTBEPCTHH M OOJATOB 3 MM MpPH CIOCO0OE PEryJIUpOBaHUS HATSKEHUS
0O0JITOB 10 YTy MOBOPOTA FaliKu.
3. HeoOxoxaumoe komnaecTBo OOJITOB:

n= = 1000 =7,152.
Qukypy. 17.68x2x0.9x1.0
Cpasnenue pewenuii:
daxrop IIpeneiabHas cujia TpeHHUs
Pyunoii cuer 7,152/8 = 0,894
KPUCTAJUI 0,894

OTkioHeHue ot py4soro cuera, % | 0,0

HUcroynuk 0,893
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Pacuem monmasdicnozo cmuika nosca 6aiku Ha 6bICOKONRPOYHbBIX oonmax

IJens: TlpoBepka pexuma pacdera GpUKIUOHHBIX OOJITOBBIX COSTUHEHUIN

50, 4x70 100 4x70 50,

b 530x16

./
230x16

163x8

9x170=1530

/

JEUTEUU AN JY IO | Iy N IO P

50/70 | 100 |70 |50

3aoaua: I1poBepUTh MOHTAXKHBIN CTHIK MIOSCOB COCTaBHOM JIByTaBPOBOM Oalku Ha
BBICOKOTIPOYHBIX OOJITaX.

Hcemounuk: Metannmdeckue KOHCTPYKIMH: YY€OHUK M CTyZ. YUpPeXJACHUN BBICHI. MPOd.
Oo6pazosanus / [FO. U. Kymumun, E. U. benens, B. C. UrnareeBa u ap.]; mox. Pen. 10. N.
Kyaummna. - 13-e uzn., ucnp. - M. : U3narensckuit nentp "Axanemus", 2011. C 216.
Coomeemcmeue Hnopmamusnvim  0okymenmam:  CHull 11-23-81*,  CIT 16.13330.2011,
CIT 16.13330.2017, IBH B.2.6-163:2010, /IGH B.2.6-198:2014.

Hmsa ¢paiina c ucxoonvimu oannvimu:

2.3.sav; oruer — Kiristall2.3.doc

Hcxoonwvie oannvie u3 ucmounuka:

N =3003 xH Ycunue cpesa;

Ry = 240 MIla Crans mapku C245;
Ceuenue nosica 0anku: 530%25 mm;

Rpun = 110 xkH/em2 BbonTer Beicokompounbie 40X «CeeKT;
Juametp 601TOB 24 MM, TUaMeTp OTBEpCTHiA 27 MM;

ve=1 Koaddumuent ycnouii paboThI;

w=1 Koadduuuent ycnosuii paboTsl (GPUKIIMOHHOTO COSAUHEHHUS;
O6paboTka MOBEpXHOCTEH — ra3orIaMeHHas 6e3
KOHCEpBAlUH;

n=0,42 Koaddumment tpenus;

vh=1,12 KoHTposb HaTAXKEHNS — IO MOMEHTY 3aKpyUlBaHUS.
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Ilapamempovr KPUCTAJLL:

Cmanv: C245
KoaddunmenT Ha1e:KHOCTH 110 1
OTBETCTBEHHOCTHU
Koaddunuent ycnosuii paboThl 1
Koadduuuent ycnosuii paboTsl 1
COCIMHSIEMBIX JICMEHTOB

Huametp 601TOB 24 MM

Cranb: 40X "cenext"

Yepnota 3 mm

Crioco0 OYUCTKHU COSIUHIEMBIX MIOBEPXHOCTEH: ["a30maMeHHbIN ABYX TOBEPXHOCTEH 03
KOHCEpBaLIUH

Tun: Hapamempuot:
e m=3
i ! L n=3
DR a=70mm
4 p b =125 mm
nxb _.,_+_;_4,,_E_1 ¢ =50 mm
-4+ t=16 Mmm
I to =24 Mm
th' ¢ RERN
Yeunusn:
N =3003 kH
M =0 xHwm
Q=0xH
Pyunou pacuem:

1. PacdeTHOE cOompOTUBIEHUE PACTSHKEHUIO BEICOKOTIPOYHBIX OOJITOB BEIYHUCIISIIOCH IO (popmyIie:
R, =0.7R,,, =0,7x1100 = 770 H/mm® = 77,0 xH/cM?.

2. PacueTHoe YCUIIUC, KOTOPOC MOXKCT 6BITB BOCIIPHUHATO KEDKI[OI‘/’I TINIOCKOCTBIO TPCHUS:
Q, =R, A, %h ~77,0x3.53x0:42/ | ~101,93kH.

3. Heo0xoaumoe KoJImuecTBO OOITOB:
N 3003

bun

n> = =14,731.
Qunky,7.  101,93x2x1,0x1,0

Cpasnenue pewienuii:
daxkTop IIpeneabHas cujia TpeHHUs
PyuHoii cuer 14,731/16 = 0,921
KPUCTAJLJI 0,923
OTkioHeHue oT py4Horo cyera, % | 0,2
Ucrounuk 0,925

KPUCTAJLI
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Pacuem monmajicnozo cmvlka cmeHKu 0a1Ku Ha 6bICOKONPOYHbIX bonmax

Ienw: IIpoBepka pexxuma pacueta GPUKIIMOHHBIX OOJITOBBIX COSIUHEHUIN

= r ===
: A A I: A A : 230x16
i | i
a | a
[ T & tra=7 i 163x8
LB !y ! / g
PN (! i
% i
oo T I !
| I |
_: _____ V.. :._ ........ I_!._ _._._._-_ ............ : ....................

50,70 | 100 |70 |50

3aoaua: IlpoBepuTh MOHTAXHBIM CTBIK CTCHKH COCTAaBHOM JIBYTaBpOBOM Oajnku Ha

BBICOKOTIPOYHBIX 00ITaX

Hcemounuk: Metamunyeckie KOHCTPYKLMHU: YYEOHMK Ui CTyA. YUpexXIeHHH BbICHI. TPOd.
Ob6pazoBanus / [10. U. Kyaumun, E. U. benens, B. C. UrnateeBa u np.]; nmoa. Pexn. 10. U.
Kynaummuna. - 13-e uzn., ucnp. - M. : U3narensckuit nentp "Axanemus", 2011. C 216.

Coomeemcmeue HOpmMamueéHbIM

ookymenmam:  CHull 11-23-81*,  CII 16.13330.2011,

CIT16.13330.2017, IBH B.2.6-163:2010, ZIBH B.2.6-198:2014.

Hmsa ¢paiina c ucxoonvimu oannvimu:
2.4.sav; oruer — Kiristall2.4.doc

Hcexoonwvie oannvie uz ucmouynuka:

M=1216 xHu
R, = 240 MITa,

Rbun = 110 xH/cm2,

N3rubarommii MOMEHT, JEHCTBYIONINHN B TIJIOCKOCTH CTCHKH;
Crans C245;

TonmuHa CTEeHKH OaKu 8 MM;

Bonts! Beicokonpounble 40X «Cenexry;

Huametp 601TOB 24 MM, uaMeTp oTBepcTUil 27 MM;

ve=1 Koadduuuent ycnosuii paboTsl;

w=1 Koaddunuent ycnosuii paboTsl GpUKIIMOHHOTO COESAMHEHMUS,
O06paboTka MoBepxXHOCTEN — ra3oriaMeHHas 6e3
KOHCEpBAIIHH;

pn=0,42 Koadduuuent tpenus;

vh=1,12 KoHTpob HATSKEHUS — TTI0 MOMEHTY 3aKpY4YHBaHMS.

Ilapamempor KPUCTAJL:

Cmans: C245

Koadduument Hage:xHOCTH 110 1

OTBETCTBEHHOCTHU

KoaddummenT ycnoBuii paboTh 1

Koaddunment yciaoBuii paboTs 1

COCIMHSAEMBIX 3JICMEHTOB

Huametp 60o1TOB 24 MM
Crane: 40X "cenext"
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UYepnora 3 Mmm
Crioco0 OYUCTKHU COEIUHIEMBIX MIOBEPXHOCTEH: ["a30mnaMenHbIii ABYX MOBEpXHOCTEH 0e3
KOHCEpBAIINH

Tun ITapameTrpbl
mxa m=1
i f L n=9
4 a=70wmm
4 p b =170 mm
nxb _‘._+_;_4,,_i_\ ¢ =50 mm
b4+ t=16 Mmm
i to=16 Mm
LI SN |
Yeunusn:
N =0«kH
M= 1216 xkHm
Q=0xH
Pyunou pacuem:

1. PacuetHoe COIIPOTUBJICHUE PACTAXKCHHNIO BBICOKOIIPOYHBIX 00JITOB BBIYUCIISIIIOCH 110 (bOpMyJ'IeZ
R, =0.7R,,, =0.7x1100 = 770 H/mm* = 77,0 kH/cm®.

2. PacueTHOE ycuiine, KOTOPOE MOXKET ObITh BOCTIPHHSITO 0OCUMH TITIOCKOCTSIMH TPEHUSI:
Q. = kR, A/ =2x77,0x3,53x042/ _—203,8575kH.
"V 1,12

bun

3. Ycunue, npuxoasiieecs Ha KpalHUH 00T:
MY 1216-1.53

N = = =195.080 xH.
229 2((1:0.07)" +(3:017)" +(5:047)" +(7-017)" +(9-0.17)’)
Cpasnenue pewienuii:
dakTop IIpenenbHas cuiia TpeHust
Pyunoii cuer 195,080/203,8575 = 0,957
KPUCTAJLL 0,956
OTkioHeHue ot py4Horo cyera, % | 0,1
Hcrtounux 0,96
Kommenmapuu:

B paccmoTpeHHOM mpumepe pacCTOsIHHE MEXIy OoiTaMu M0 BepTUKaiIM HpuHATO 170 MM, 4TO
MPEBBIIIACT TpeaeNbHoe paccTosiHue 12t = 12*8 mm = 96 MM, BBIUMCIIEHHOE coTslacHO HOpM. Jliist
BBINOJIHEHUsT aBTOMaTu3upoBaHHoro pacuera B KPUCTAJIJI Obutn 3aiaHbl TOJNLIMHBI CTEHKH U
HakIaaok t = tp= 16 MM, 4yTO He BIMSIET HA pe3yJbTaT pacuerTa.
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Pacuem HaxnecmounHozo 001m06020 COeOUHEHUA JIUCHO8 CHMAIU HA
6bICOKONPOUHbBIX oonmax

Ienw: I1IpoBepka pexxnma pacueta OOJITOBBIX COCTUHEHHIN

8
N —F—F = My
- | | | ] | | J | —
—~—= =
0, 60, 90 ,60 ,30
T T
| 8
VANV, TVANEVANS B
| o
1 (o]
Hg = [A Ao ' A A | +8
[sp]
I
! (]
| (o]
VANV VNV,
1 o
| [{e]
| 270

3aoaua: BBINOJHUTH MPOBEPKY HAXJIECTOUHOTO COEIMHEHUs JUCTOB paszmepom 300x14 MM Ha
BBICOKOIIPOYHBIX 00JiTax u3 ctainu mapku C275 Ha neicTBHUE CPE3arONIero YCHIIUS.

Hcemounuk: H. C. Mockanes, S. A. Ilpono3uH. Metaunueckue KOHCTPYKIMH. Y4ueOHHUK / M.:
UznarensctBo ACB, 2010. C. 101.

Coomeemcmeue  nopmamuenvim  0okymenmam:  CHull 11-23-81*%,  CIT 16.13330.2011,
CIT16.13330.2017, ABH B.2.6-163:2010, IBH B.2.6-198:2014.

Hma ¢paitna c ucxoonvimu oannvimu:
2.6.sav; oruer — Kiristall2.6.doc

Hcexoonwie oannvie:

N =800 xH VYcunue cpesa;
Rpnh = 945 MIla Boatel u3 cranu mapku 30X3MO;
Huametp 601T0oB 20 MM, 1uaMeTp oTBEpCTUil 23 MM;
Ye=1;v=0,9 Koadduruentsr ycaoBuit paboThr;
u=0,35 Crioco0 OYHCTKY TOBEPXHOCTEH —CTaThHBIMU IIETKAMH;
vh = 1,06 KoHTponb HaTsKeHHs — 10 YTy MOBOPOTA TaiKu.
Ilapamempor KPUCTAJLL:
Cranb: C275
KoaddunmenT HanexHOCTH IO 1
OTBETCTBEHHOCTH
Koaddunment yciaoBuii paboTsl 1
KoaddummenT ycnosuii paboTh 1
COEJIMHSIEMBIX DJIEMEHTOB

Huametp 6ontoB 20 Mm
Cranb: 30X3M®
UYepnota 3 Mmm
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Crioco6 0YuCTKH COeAMHsIEMBIX MOBepXHOCTEH: CTaThbHBIMU IIETKAMU JBYX MTOBEPXHOCTEN 0€3
KOHCEpPBAIUH

Tun: Hapamempot.
mxa m=1
- ! L n=2
4 a =60 mm
4 p b =90 mm
nxb _.._+_+__4,,_i_\ ¢ =30 Mmm
$ _+1'_ t=8 MM
i to= 14 mMm
LU NE:] t
Ycunua:
N =800 kH
M =0 xHwm
Q=0xkH
Pyunou pacuem:

1. PacueTHOe CONPOTHUBIICHHE PACTSHKEHUIO BBICOKOIIPOYHBIX OOJITOB BEIYUCIISLIOCH IO (hopMyJIe:
R, =0.7R,,, =0,7x1350 = 945 H/mm? = 94, 5 kH/cm?.

2. PacuyetrHoe YCUIHUE, KOTOPOC MOXKCET OBITH BOCIIPHHATO K&)K,I[Oﬁ IINIOCKOCTBIO TPCHUSA:
0,35
Q, =R, A, %h -94,5x2,45x 03/~ 76,447 xh1.

3. Heo0xoaumMoe KoJImuecTBO OOITOB:

bun

nz = 800 =5,814.
QunAy,7. 16,447x2x0,9%1,0
Cpasnenue pewienuii:
daxkTop Py4Hoii cuer KPUCTAJLI OTk/10HEHHE OT
pY4Horo cuera, %
IpenenbHas cuna Tpenust | 5,814/6 = 0,969 0,969 0,0
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APBAT
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PACYETHI 1O CHullI 2.03.01-84*

Pacuem RpOHYHOCMU NPAMOY20IbHO20 Ceuenun

6d25 A-lIl

(]

o

I]ens: TIpoBepka pacuera IPOYHOCTH CEUCHUS

3aoaua: IlpoBepuTh MPaBUIBHOCTH pacyeTa MPOYHOCTH CEUCHUS

Ccovinku: IlocoOue 1O TPOEKTUPOBAHUIO OETOHHBIX M KENE300€TOHHBIX KOHCTPYKLUUN U3
TSDKENBIX U JIETKUX OCTOHOB 0e3 mpeaBapuTeabHOro HampspkeHus apmatypsl (k CHull 2.03.01-
84), 1989, c. 26.

Daiin1 ¢c UCXOOHBIMU OAHHBIMU:
[Tpumep 3 [Mocooue CHull.SAV
otuer — Arbat 3 SNiP.doc.

Coomeemcmeue Hopmamuenovim 0okymenmam: CHull 2.03.01-84*,

Hcxoonwvie oannoie:

b =200 mm Pa3zmepsl ceuenus 6anku

h =800 mm

a =150 MM PaccTosiHme OT 1eHTpa TSDKECTH apMaTrypbl 1O CXaToro Kpas
CEUeHMsI

As = 2945 mm? (6025) IInomane ceyenus: apmaTypbl

Knacc 6erona B25

Kiacc apmatypsl A-llI

M =550 xkHm H3rubarommii MOMEHT B CEYEHUH
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Hcxoonvie oannvie APBAT:

KoaddunmenT Haie:xKHOCTH IO OTBETCTBEHHOCTH Vn = 1

JlnuHa snemMenTta 1 M

Koaddurment pacuernoit anmuubl B miockoct XoY 1

KoaddutmenT pacueTHoit 1iuHbBI B TWIOCKOCTH X0Z 1

Crny4aitasiii skcrieHTpucutet 1o Z npunar o CHull 2.03.01-84* (Poccus u apyrue crpaHbl
CHI)

Crny4aitasiii sxcrieHTprucuteT 1o Y npussT mo CHull 2.03.01-84* (Poccus u npyrue cTpaHbl
CHI)

KoucTpykuus ctaTuuecku onpeenumas

[Tpenensuas rudkocts - 200

N
Th Q=
Q¥
P =
My
Ceuenue:
b a SW_IrI Sz
12—11 2 R 500150
: : R &=
Y N
h L & ' >
a2 3
sl e < v
. . | D 8
f, s - ®
AN
b =300 mm :
h =800 mm 5l loosoes
a; = 58.5 MM
a, = 20 MM 300
S, - 6025
Apmarypa Kracc Koaddumnuent ycnosuii paboThl
[IpononbHas A-llI 1
ITonepeunas A-l 1
bemon:
Bun Oerona: Tsoxenbrit
Knacc 6erona: B25
Ycnosust TBepueHus: EctecTBeHHOE
Koadduuuent ycnosuii TBepaeHus |
KoagduumneHntsl ycaoBuii padoTsl 6eTOHA
Vb2 y4eT Harpy30K JUIUTEIBHOTO JeHCTBUS 0.9
PE3YIABTUPYIOMHHA KOYPDHUIIUEHT 0€3 Yp2 1

Pe3yabTaThl pacyera no KOMOMHAIUAM 3arpysKeHH i

N My Q, M, Qy T |Koadpdummen | Koapdunmen | Kparkospeme| Celicmuka
kH |[xH*m| xkH |xH*m| xH |xH*M [T HQACKHOCTH|T JINTEIHHON HHas
0 Harpy3Ke 4acTu
1 1|0 550 0 0 0 0 1 1
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Cpasenenue pewienuil.

ITpoBepka MIPOYHOCTH CEUCHUS
ITocoOue 550/636,4 = 0,864
APBAT 0,859

Orkionenue, % 0,6 %
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Pacuem npoinocmu maepoeoco ceuenun

400

4025 A-1ll

oo

200

Ienw: 1TpoBepka pacuera MPOYHOCTH CEYEHHUS
3aoaua: IlpoBepuTh NPaBUILHOCTH pacueTa MPOYHOCTH CEUCHUS

Ccbiiku: Tlocobue 1O TNPOEKTUPOBAHHIO OETOHHBIX M JKEIe300€TOHHBIX KOHCTPYKIMHA W3

TSDKETIBIX M JIETKUX OeTOHOB 0e3 mpenBapuTeabHOTO HampspkeHus apmatypsl (k CHull 2.03.01-
84), 1989, c. 27-28.

Daiin ¢c uCXOOHBIMU OAHHDIMU:
Example 7.SAV
otyer — Arbat 7 SNiP.doc.

Coomeemcmeue nopmamuenuvim ookymenmam: CHull 2.03.01-84*.

Hexoonwvie oannvie:

b =200 mm Pa3mepsl ceuenus 6anku

h =600 mm

b} = 400 Mm

h! =100 My

a =50 Mmm PaccrosiHHe OT IIEHTpa TSHKECTH apMarypsl O CXaToro Kpas
, cedeHus

As = 1964 mm” (4025) [Inomans cedeHus apMarTypbl

Knacc 6erona B25

Knacc apmatypsr A-llI

M=300 kH*m N3rubarommii MOMEHT B CEUEHHUH
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Hcxoonwvie oannvie APBAT:
KoaddunmenT Haie:xKHOCTH IO OTBETCTBEHHOCTH Vn = 1

Jnuna snemenTa 1 M

Koadduuuent pacueTnoil 1iunel B IiiockocTd XoY 1
Koaddurment pacuernoit aymmHbl B iockoct XoZ 1
Cayuaiinsrii sxciientpucutet no Z npusst no CHull 2.03.01-84* (Poccus u qpyrue cTpaHsl

CHI)

Cayuaiinsiii sxcrienTpucutet o Y npusst no CHull 2.03.01-84* (Poccust u npyrue crpaHbl

CHI)

KoHcTpyKIus cTaTHuecku onpeaeumast
[IpenenbHas rudkocts - 200

N
T Q=
Qx
P Jiug -3
My
Ceyenue:.
b Sy 400
1 z ,5—2 200, 4 200
h A~ S 3 H :
i _.,.2 iq ] N % E
| K :
h s3], & =
PR :LEH 21| M| LY SWZ o o Y
b =200 Mm N
h = 600 MM I )
b1 =400 MM N— —c
h; =100 MM 200
a; = 58.5 MM
3, =20 MM S; - 4025
Apmatypa Kiacc Koadduuuent ycnosuii paboTsl
IIponosibHas A-ll1 1
ITonepeunas A-l 1
bemon:
Bup 6erona: Tsxenblid
Knacc 6erona: B25
VYcnoBus TBepaeHus: EctecTBeHHOe
Koaddurment ycnosuii TBepaenus 1
KosgduumnenTsl yc10Buii padoThl 0eTOHA
Vb2 Y4eT Harpy30K JJIMTEIbHOTO JEHCTBUSA 0.9
pE3yIBTUPYIOMINI KOY(DPHUIMEHT O€3 Yh2 1
Pe3ynbTaTbl pacyeTa No KOMGMHALMAM 3arpyXeHum
N My Q, M, Qy T |Koadduuuen |Koaddunuen | Kparkospeme| Celicmuka
kH |xH*m| kH |xH*m| kH |xH*M [T HaIeKHOCTH|T NJIUTENBHOM HHAas
0 HArpy3Ke 9aCTH
1 10 300 |0 0 0 0 1 1
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Cpasenenue pewienuil.

ITpoBepka MIPOYHOCTH CEUCHUS
ITocoOue 300/327,1 =0,917
APBAT 0,914

Orkionenue, % 0,3 %
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Pacuem npoinocmu CMeHO0B0I nanenu

. 40
T 2010
S8
2d6 '<\r
o |/ [—
g
8
2d6
/ J_ |
8
\ \ 2

Ienw: 1TpoBepka NPpOYHOCTH CTEHOBOW MaHEIN
3aoaua: 1IpoBepUTH TPOUYHOCTH CEUEHUS

Ccoinku: IlocoOue 1o NPOEKTUPOBAHUIO OETOHHBIX M KENE300€TOHHBIX KOHCTPYKLUUN U3
TSDKEIIBIX U JIETKUX OeTOHOB 0Oe3 mpeaBapuTenbHOro HampsbkeHus apMatypsl (k CHull 2.03.01-
84), 1989, c. 32-34.

Daiin ¢ UCXOOHBIMU OAHHBIMU:
Example 12 SNiP.SAV
otuet — Arbat 12.doc.

Coomeemcmeue nopmamuenvim ookymenmam: CHull 2.03.01-84*.

Hcxoonwvie oannoie:

=58 m IIponet creHOBOM NaHENH

bxh=340x1195 mm PasmMepsl cedeHnst CTEHOBOMW TTaHEH

Qot = 3,93 kH/M? [Tonnas BepTUKaIbHAs PABHOMEPHO paclpeiesieHHasi Harpy3ka
qw=0,912 kH/M? Betposas Harpyska

Knacc 6eTona B3,5; D1100

Kiacc apmatypsl A-llI
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Hcxoonwvie oannvie APBAT:
KoaddunmenT Haie:xKHOCTH IO OTBETCTBEHHOCTH Vn = 1

Jnunaa snemenTa 5.8 M

Koadduuuent pacueTnoil 1iunel B IiiockocTd XoY 1
Koaddumment pacuernoit aymmHbl B 10ckocTH XoZ 1
Cayuaiinslii sxcrienTpucutet no Z npusst no CHull 2.03.01-84* (Poccust u qpyrue cTpaHsl
CHI)
Cayuaiinsiii sxcrienTpucutet o Y npusst no CHull 2.03.01-84* (Poccust u npyrue crpaHbl
CHI)

KoHcTpykuus ctaTuuecky onpeaennmas
[IpenenbHas rudkocts - 200

Iy|
T Qz
Oy
P Jiug -3
My
Ceuenue:
I:l a SW_IrI z 52
’ITQ 2 - 7
: : o o=z
© o o
h v Sz Y, &
~E23 N~
il d [ vz i w| Y
. . | D 052 3
:Fa1 5| < A
<
b = 340 mm :
h =1195 mm A B
a; =75 MM 0 4c
a, =75 MM 340
S1 - 2010, Bropoii psn 206
Paccrosinue B cBeTy Mex1y paaaMu 92 M)
S, - 26010, BTOpOI psig 256
Paccrosinue B cBeTy Mex1y psaaMu 467 mMm)
Apmarypa Kiace Koaddurment ycnosuit
paboThI
ITpononpHas A-l11 1
[Tonepeunas A-| 1
bemon:
Bup 6erona: Jlerkuii
Knacc 6erona: B3,5
Mapxka no cpeaneit mmornocta: D1100
3anonauTtens: McKycCTBEHHBIN IIIOTHBIN
VYcnous tBepaeHus: EctecTtBeHHOE
Koaddunment ycnoBuii TBepaeHus |
Kosdgduunenrsl ycaoBuii padboTnl 0eTOHA
Vb2 Y4eT Harpy30K JUINTEIbHOTO AEHCTBUSA 1.1
pE3yIbTUPYIOMIUI KOI(DDHUIMEHT O€3 Yh2 1
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Cpagnenue peuwienuii:

IIpoBepka [IpoyHOCTH ceueHus
[Tocobue 74,5/78,4= 0,950
APBAT 0,953

Orkionenue, % 0,3 %
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Pacuem na mecmnoe corcamue
Jjooo kH

y ]
Q:&Q

i 100x4=400

100x3=300

1-1
’7 77777 —x
8 | i
| &
&
1200 300 [200|

7 7 7 7

I]ens: TlpoBepka pacuera ¢pyHIaMeHTa HA MECTHOE CXKaTHe

3aoaua: IlpoBepuTh MPaBUIBHOCTH pacieTa Ha MECTHOE C)KaTHE

Ccoinku: IlocoOue 1O TPOEKTUPOBAHUIO OETOHHBIX M KENe300€TOHHBIX KOHCTPYKLUUN U3
TSDKENBIX U JIETKUX OCTOHOB 0e3 mpeaBapuTeIbHOro HampspkeHus apmatypsl (k CHull 2.03.01-
84), 1989, c. 101-102.

Daiin ¢ UCXOOHBIMU OAHHHIMU:

Example 48.SAV

oruet — Arbat 48.doc.

Coomeemcmeue Hopmamuenwvim 0okymenmam: CHull 2.03.01-84*,

Hcexoonwvie oannvie:

b=08 m Iupuna pyHnamenra

a1 Xaz = 300%200 mm Pa3mepsl nATHA IPUIOKEHUS HATPYy3KU
Ay=Ay=171 MM (193) [Tmomaae ceueHust apmaTypbl

N =1000 xH BeprukanbHO neicTByOIIAs Harpy3Ka
Knacc 6eTona B12,5

Kitacc apmarypsl Bp-1I

APBAT 132



BepwudwukanmguoHs

H bl € I pHuUMED]P b

Hexoonwie oannovie APBAT:

KoadduimenT Haie:xKHOCTH IO OTBETCTBEHHOCTH 7y, = 1

Cxema nazpysrcenus:

MecTHasi Harpy3Ka, NPUJI0KeHHAsI HA YaCTH
JAJIMHBI M IIHPHHBI 3JIeMeHTa MecTHast
KpaeBasi HATPy3Ka, PaclojoKeHHAs B

npeesax BbICTYNA CTEHbI HJIH MPOCTEHKA

[ | 2
o

a=300 MM
b =800 mMm
¢ =200 MM
d =200 Mmm

Yucao 30H IMPUJIOKCHHA HAIrPy3KH - OJIHA

Koceennoe apmupoeanue nioCKUMuU CEMKamu .

Kunacc apmatypsi: B500
PacnosioxkeHnue ceTok

|

3amuTHeI ciaoi a = 20 MM
IIar cetok b = 100 MM
. [KosmuecTBO ceTok - 2

Cemku:

CeTku

N\

Crepxuu BIoJib X

A Huametp 3 MM

Iar ax = 100 MM
KonunuecTBo crepxueii - 4

CrepxHu BIoJIb Y
Huametp 3 MM
[lar ay = 100 mm
KonuyecTBo crepxueit - 5

bemon:
Bun 0erona: Tsoxenblit
Knacc 6erona: B12,5

Koy puunents! ycaoBuii padoTsl 6eTOHA
Vb2 Y4eT Harpy30K JUIUTEILHOTO JACHCTBUS 0.9
pe3yNbTUPYIOIIUH KO3 PHUIHEHT €3 Yh2 1
Cpasnenue pewienuil.
[TpoBepka YCJIOBHE IPOYHOCTH MECTHOTO CIKaTUs
[Tocobue 1000/1182 = 0,846

APBAT
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I pHuUMED]P b

APBAT

0,84

Otknonenue, %

0,7 %
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem npozuba naumot

1

I]enw: TIpoBepka pacyeTa MIKATH 1O AedopMaIusam

5d10 A- I

3aoaua: [TpoBepuTh NMPABUIBLHOCTH BHIYUCIICHHS TIPOrHda

Ccoinku: [locobue o npoeKTUPOBaHNI0 OETOHHBIX U )KEJI€300€TOHHBIX KOHCTPYKIIMM U3 TSHKEIBIX
U Jerkux 0eToHOB 6e3 mpeaBapuTeabHoro Hanpsbkenus apmarypsl (k CHull 2.03.01-84), 1989, c.
139-140.

Daiin1 ¢c UCXOOHBIMU OAHHBIMU.
Example 57.SAV
otuet — Arbat 57.doc.

Coomeemcmeue nopmamueuvim ookymenmam: CHull 2.03.01-84*.

Hcexoonwvie oannoie.

1=31wm [TponeT mauThI

bxh =1000x150 mm Pa3mepsl ceueHuUs MIUTHI

a=15mvm PaccTosiHre OT I1eHTpa TSHKECTH apMaTypbl O CXKATOro Kpas
CeUCHUS

As =393 mm? (5010) [Inomane ceyenus: apmaTypbl

Ot = 7 kH/m [TonHas paBHOMEpPHO pacnpeAesieHHas Harpy3Ka

gi=6 kH/m YacTh TmOIHONM paBHOMEPHO paclpeleseHHOW Harpy3kd OT
MOCTOSTHHBIX M JUTUTEILHBIX HATPY30K

Knacc 6erona B25

Kitacc apmarypsl A-ll

Hexoonwie oannovie APBAT:
Koaddurment Haae>kHOCTH 110 OTBETCTBEHHOCTH vy, = 1

KoadduureHT Hage:)KHOCTH 10 OTBETCTBEHHOCTH (2-€ TpeieIbHOe cocTosiHIE) = 1

Koncmpyxkmuenoe pewienue:

3.1
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Ceuenue:
b SW_IrI 5
’l?l‘fz 2, 2
: : R =
h y sz 5
' 23
e | S 4 500 7z 500 \
. . _.Tk . ; D
0 2 1000
b =1000 mm
h =120 mm
a; = 10 mm
a, = 10 Mm
Apmarypa Kiace Koaddumment ycnouit
paboThI
IIponosibHas A-l1 1
ITonepeunas A-I| 1
3adannoe apmuposanue:
[Iponer VYyactoxk | [nmunaa (M) | Apmatypa Ceuenue
mponet 1 1 3.1 S: - 5010

bemown.

Bup 6erona: Tsokenblid
Knacc 6etona: B25
IInorHOCTE OeTOHA 2,5 T/m®

Koagppuyuenmut ycnoeuii pabomeul 6emona:
Vb2 y4eT Harpy30K JUTUTEILHOTO JICHCTBUS 1
pPE3YABTUPYIOMHHA KOdPIHUTIHECHT Oe3 ypo 1

Ycnosusn skcnnyamayuu:
Pexxum BrakHOCTH OeTOHA - ECTeCTBEHHAs BIIaXKHOCTb
BrnaxxaocTs Bo3ayxa okpyskatomei cpeas - 40-75%

Cpagnenue peuieHuil’

[IpoBepka MaKCUMAaJIbHBIN POTHO
ITocobue 12,1 MM

APBAT 13,098 mMm
Otknonenue, % 8,2 %

Kommenmapuii: Paznuuue B pe3yiabTaTax CBs3aHO C TeM, 4TO B Il0COOMHM HCIONIB3YIOTCS
MPUOJIMKEHHBIE YMITUPUYECKUE (HOPMYJIBI.
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Pacuem npozuba puzens

200

1

LLeeels

4d28 A-il

I]ens: TlpoBepka pacyeTa puress no aeGopmaiusm
3aoaua: IIpoBepuTh NPaBUIHLHOCTH BBIUKCICHHS IPOTUOa

Ccounku: [locobue o NpOSKTHPOBAHUIO OETOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKITUH U3 TAKEITBIX
1 nerkux 0eToHOB 0e3 mpeaBaputeabHoro HampspkeHus apmarypsl (k CHull 2.03.01-84), 1989, c.
140.

Daiin1 ¢c UCXO0OHBIMU OAHHBIMU.
Example 58.SAV
ortuet — Arbat 58.doc.

Coomeemcmeue Hopmamuenovim 0okymenmam: CHull 2.03.01-84*,

Hexoonwvie oannoie:.

I=48wm [Tponet purens

bxh =200x600 MM PasMepbl ceueHus purens

a =80 MM PaccTosiHe OT 1EeHTpa TSHKECTH apMaTypbl JO CXaToro Kpas
CeUeHMs

As = 2463 MM (4028) [Inomane ceyenus: apmaTypbl

Qiot = 85,5 kH/™m [Tonnas paBHOMEpPHO pacnpeaesieHHas Harpy3Ka

qi = 64 xH/m YacTe MOMHOW pPaBHOMEPHO pPACIpPENEICHHOM Harpy3sku OT
MOCTOSIHHBIX U JUIUTENIbHBIX HAarpy30K

Knacc 6erona B25

Knacc apmatypsr A-ll1

HpOFI/I6 OrpaHHU4uBacTCAd 3CTCTHYCCKUMU TpeGOBaHI/IHMI/I.

Hcxoonwvie oannvie APBAT:
KoaddunmenT Haie:xKHOCTH TI0O OTBETCTBEHHOCTH v, = 1

APBAT 137



BepwuwdwukaunmumoHHBe I puUMETP bI

Koncmpykmuenoe peuwenue:

4.8
i i
A A
Ceuenue:
Tb—r = Sy z Sz
L = L i il “_*'_S Z
h L=<l N Y, =
.52 ]
il ) S gl .Y
* * $ %‘ 8
61 S_1|
b = 200 Mm S
h = 600 mm
a; = 66 MM
a, = 20 Mmm 200
Apmatypa Kiacc Koadduuuent ycnopuit
paboThI
[IpononbHas A-lI 1
ITonepeunas A-| 1
3adannoe apmuposanue:
[Tponer YyacTok Jnaa (M) ApmaTtypa Ceuenue
npoet 1 1 4.8 Sy - 4028
bemon:
Bun 6erona: Tspxemnsiid
Knacc 6erona: B25
IInorHocTk OeToHA 2,5 ™
YcnoBus TBepAeHU: B mpomapoyHbIx Kamepax
Koaddunment ycnosuii TBepaenus 1
Koy puumnents! yciaoBuii padoTsl 6eTOHA
Vb2 y4eT Harpy30K JUTUTESILHOTO ISHCTBUS 1
pe3yNbTUPYIOIUI K0P PUITEHT €3 Vh2 1

Ycnosusn IKcniyamauuu .

Pexxum Braaxxaoctu 0etoHa - EcrecTBEeHHAS BIAKHOCTH

BraxxnocTs Bo3myxa okpyskatomieit cpensl - 40-75%

APBAT
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Cpasnenue pewienuii:

ITpoBepka MaKCUMAaJIbHBIN MPOruo
ITocobue 19,7 MM

APBAT 20,298 MM
Otknonenue, % 3,4 %

Kommenmapuii: Tlockonbky nporu0 OrpaHMYMBAETCS 3CTETUYECKUMH TPEOOBAHHMSAMH, HAarpy3Ka
npuHuMainack paBHol =64 kH/m (cm. n. 1.17 Ilocobust).
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Pacuem npozuéba T-obpa3znoi niumast

I 730 I
1 1 i@
T \

—
(92]

K
80\ 1d22 A-1lI

I]ens: TlpoBepka pacyeTa MIUTHI IO AedopMarusaM

3aoaua: IIpoBepuTh NPaBUIHLHOCTH BBIUKCICHHS IPOTUOa

Ccoinku: Ilocobue o npoeKTUPOBaHNIO OETOHHBIX U JKEJI€300€TOHHBIX KOHCTPYKIIHM U3 TSHKEIBIX
1 nerkux 0eToHOB 0e3 mpeaBaputeabHoro HampspkeHus apmarypsl (k CHull 2.03.01-84), 1989, c.
140-141.

Daiin ¢ ucCXoOHLIMU OAHHBIMU

Example 59.SAV

oruer — Arbat 59.doc.

Coomeemcmeue Hopmamuenovim 0okymenmam: CHull 2.03.01-84*,

Hexoonwvie oannoie:.

=57 ™ [Tponet muTHI

bxh = 80%300 mm PasMepbl cedeHHs TUTUTHI

a=31wMm PaccTosiHue OT IHEHTpa TKECTH apMaTypbl J0 CXKaTOro Kpas
CeueHus

As =380 mm* (1022) [Tnomanp cedeHust apMaTyphl

qi= 28,75 kH/m [TocTrosHHas U qIUTENbHAS paclpeaeieHHas Harpy3Ka

Knacc 6eTona B25, D1600

Kitacc apmarypsl A-ll

Hcxoonwvie oannvie APBAT:
Koaddurnment Hage)kHOCTH 110 OTBETCTBEHHOCTH Yn = 1

Koncmpyxkmuenoe peuienue:
5.7
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I pHuUMED]P b

Ceuenue:
gz
[
F 9 v 730
e, 365 .5 365 y
L Al SWZ 8 8
—1 5 ®
b =80 mm D -r
h =300 mm
b, =730 mm
h; =30 mm
a; =20 Mm
a, = 20 MM
Apmarypa Kiace Koaddurment ycnosuii paboTel
[IpononbHas A-ll 1
ITonepeunas A-| 1
3adannoe apmuposanue:
[Iponer Yyactok Jnuna (M) | Apmatypa Ceuenue
mpoJjeT 1 1 5.7 S1-1022
bemon:

Bup 6erona: Jlerkuii
Kiacc 6erona: B25

Mapka no cpenneit miotHocta: D1600
3anosHATENb: VICKYyCCTBEHHBIN INTOTHBIN

[InotHOCTH Getona 1.6 T/M®

Yenoeus meepoenua: B nponapounsix kamepax
Koaddunument ycnosuii TBepaenus 1

Koagduumnentsl ycaosuii padoTsl 6eTOHA

Vb2 y4eT Harpy30K JJIMTEIBbHOTO JCHCTBUS

pe3yapTUpyOmuii K03QhUnueHTt 6e3 yp,

Ycnoeun sxcnnyamayuu:
Pexxum BiaaxxHoctu 0eToHa - EcrecTBEHHAS BIAXHOCTH

BraxxnocTs Bo3myxa okpyskatomieit cpensl - 40-75%

Cpagenenue pewienuit:

IIpoBepka MaKCUMaJIbHBIH MPOTHO
ITocobue 23,2 MM

APBAT 22,905 MM
Orxkionenue, % 1,3%

APBAT
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Kommenmapuii. Paznuuue B pe3ysbTarax CBSI3aHO ¢ TeM, 4To B [locoOum HCMOIB3yIOTCS
MPHUOIMKEHHBIE SMITUPUYECKHe (HOpPMyIIBL.
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Pacuem KopomKux KOoHconeu

Ilens: 1IpoBepka pacuera KOPOTKUX KOHCOJIEH

3aoaua: HpOBepI/ITL IMMPAaBUJIBHOCTH BBIYHUCJIICHUSA paCYCTa KOPOTKHUX KOHCOJIEH

Ccoiniku: Tlocobue 1O TNPOEKTUPOBAHMIO OETOHHBIX M JKEJIe300€TOHHBIX KOHCTPYKIHMH H3
TSDKENBIX U JIETKUX OeTOHOB 0e3 mpeaBaputTeiabHOro HampsbkeHus apmatypsl (k. CHull 2.03.01-

84), 1989, c. 105-106.

Daiinn ¢c uCXOOHBIMU OAHHBIMU:

Example 49.SAV
otuet — Arbat 49.doc.

Coomeemcmeue nopmamuenuvim ookymenmam: CHull 2.03.01-84*.

Hcexoonwvie oannvie:

b =400 mm
h =700 mm
I, =350 Mmm
lsupt = 300 MM

As = 1140 mm? (3022)
Ay = 157 mm? (1010)

N =700 xkH

Knacc 6erona
Knacc apmatypsl

[[InprHa KOHCOIN

BeicoTa koHCOIHN

Beiner koHcommM

JlnHa nomaaky OnupaHus Ha KOHCOJb
[Imomaae ceyeHust TpoIOILHON apMaTyphl
IInomane ceyeHus MONEPEUHON apMaTyphl

BeprukanbHO JeHCTBYIOIIAs HArPY3Ka Ha KOHCOJIb

B25
Alll
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Hexoonwie oannovie APBAT:

KoaddutmenT Haie:;KHOCTH IO OTBETCTBEHHOCTH Yn = 1

a Ly
‘1r T -- h =700 mm
C-I | uc hl = 350 mm
= ! * a=50Mm
' L, = 350 mm
5; hy C, =400 mm
h C, =400 mm
C2 7] Ly
I
[[TapuupHOE onMpaHue puress Ha KOHCOJIb KOJIOHHBI

[upunHa komoHHkI (koHcoM) b = 400 MM

Jnuna mmomaaku onupanus puresst Ly = 300 MM

3amuTHBIN cioi a; = 19 MM

[upuna purens by = 400 mm

Harpy3ka Ha koHCcob K0JIoHHBI Q¢ = 700 kH

[IpononsHas apmarypa koHcoau A-lll 3222

[Tonepeunas apmatypa koncomu A-1l1 @10, mar xomytoB 150 MM

bemon:
Bup 6erona: Tsxenblid
Kitacc 6erona: B25

Koy dpuunents! ycinoBuii padboTsl 6eToHA

Vb2 \yqu Harpy30K JJTUTEILHOTO IeHCTBUS 0.9
Cpasnenue peuienuil:
[TpoBepka ObecnieyeHre MPOYHOCTH 1O HAKIIOHHOM C)KAaTOM TOJIOCE MEXKTY
I'Py30M U OIIOpPOi
ITocobue 700/717 = 0,976
APBAT 0,973
Otknonenue, % 0,3%
ITpoBepka Hecymias cnocoOHOCTh MPOI0JIBHON apMaTyphl
ITocobue 1002/1140 = 0,879
APBAT 0,879
Orkionenue, % 0%
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PACYETHBI 1O CHull 52-01-2003

Pacuem npoinocmu cedeHun

(e
3
6d32
Wossts

I]ens: TIpoBepka NPOYHOCTU CEUECHUS
3aoaua: 1IpoBepUTH TPOUYHOCTH CEUEHUS

Ccbuiku: TlocoOue 1O TPOCKTUPOBAHWIO OCTOHHBIX U IKEJIC300€TOHHBIX KOHCTPYKIMH W3
TsoKenoro OeToHa 0e3 mpeaBapuTeNbHOrO HampsbkeHus apmatypbl (k CIT 52-101-2003), 2005,
c. 28.

Daiin1 ¢ UCXOOHBIMU OAHHBIMU:
[Tpumep 6 ITocobue CIL.SAV
otuet — Arbat 6 SP.doc.

Coomeemcmeue nopmamuenvim 0okymenmam: CI1 52-101-2003.

Hcexoonwvie oannvie:

bxh =300x700 mm Pa3mepsl ceueHus

a =70 MM PaccrosiHue 10 11.T. pacTAHYTON apMaTypbl
a'=30 mm Paccrosinue 0 1.T. cxxaToW apMaTypbl

As = 4826 mm? (6332) [Tnomans cedeHus: pacTIHYTOW apMaTypbl
Al =339 pmm? (3012) [Tnomanps cedeHust cxKaTol apMaTypbl

M = 630 xHm N3rubaromuii MOMEHT

Knacc Getona B20

Knacc apmatypsl A400
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Hcxoonwvie oannvie APBAT:
KoaddunmenT Haie:xKHOCTH IO OTBETCTBEHHOCTH Vn = 1

Koaddurment Hage>kHOCTH 110 OTBETCTBEHHOCTH (2-€ TIpeieIbHOE cocTosiHNE) = |

Jnuna snemenTa 3 M

KoaddummenT pacueTHo# 1IUHBI B TUIOCKOCTH X0Y 1

Koaddurment pacuernolt aymmHbl B iockoct XoZ 1

Crnyuaitaeiii sxciieHTpucuteT o Z npuHsaT mo CHull 52-01-2003 (Poccus)
Crny4aitasiii skcieHTpucuteT 1o Y npussT mo CHull 52-01-2003 (Poccust)
KoHcTpyKIus cTaTHuecku onpeaeumast

[IpenenbHas rudkocts - 200

CuiioBas IJIOCKOCTh

K

Ceyenue:
b
1?1152 1507% 150
h 4 2
o
8
T?q ’C\> Y
b =300 mMm .
h =700 mm 3
a; = 70 MM g
A, = 30 MM
300
[Inomaau apmatypsl
AS, =48.258 cm®
AS, =3.393 cm?
Apmarypa Kimacc Koaddumuent ycnosuit
paboTHI
[TpononpHas A400 1
ITonepeunas A240 1
Bbemon:

Bun 6erona: Tsoxemnblit
Knacc 6erona: B20

Kosdgduunenrsl ycaoBuii padboTnl 0eTOHA

Vb1 y4eT Harpy30K JUIMTEIbHOTO JeHCcTBUS 1
Vb2 y4eT XapakTepa pa3pyleHus 1
Vb3 y4eT BEPTHKAJIBHOTO MOJIOKEHUS IPU OETOHUPOBAHUU 1
Vb4 y4eT 3aMOPAKUBAHMS/OTTauBaHU U OTPHIIATEILHBIX TEMIIEPATYP 1

BrnaxxrocTs Bo3ayxa okpyskatomiei cpeasl - 40-75%

APBAT
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Cpagnenue peuwienuii:

IIpoBepka [IpoyHOCTH ceueHus
[Tocobue 630/606,2 = 1,039
APBAT 1,039

Orkionenue, % 0%
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Pacuem peopa TT-o6pa3znoii naumosl nepekpvimus no Hecyuieii CHoCOOHOCMU Ha
deiicmeue nonepeynsIX Cuil

I[ens: TlpoBepka pacdera COMPOTUBICHUS KeTIe300€TOHHBIX CEYCHHM.

3aoaua: 11poBepuTh NMPaBUIBLHOCTH aHAIN3A IPOYHOCTH HAKJIOHHBIX CEYECHUN U OETOHHOM MOJIOCHI
M€Ky HAKJIOHHBIMU CEYEHUSIMU.

Ccouiku:. TlocoOue 1O TPOCKTUPOBAHUIO OCTOHHBIX M IKEJIE300€TOHHBIX KOHCTPYKIMH W3
TsDKENOro OeToHa 0e3 mpenBapuTeNbHOTO HampspkeHust apmarypsl (k CIT 52-101-2003), 2005, c.
56-57.

Daiin ¢ ucxoOHvBIMU OAHHLIMU .
npu nonepeyHoit cuiie Q = 62 kH — Example 12.1.SAV
oruer — Arbat 12.1.doc.
npu nonepeynoit cuie Q = 58,4 kH — Example 12.2.SAV
oruer — Arbat 12.2.doc.

Coomeemcmeue Hopmamuenwvim 0okymenmam: CI1 52-101-2003, CIT 63.13330.2012.

Hcxoonwie oannwie:

bxh = 85x350 MM Pa3mepsl ceueHus pedpa TnThI

a=35mm PaccTosinue oT 1eHTpa TSKECTH MPOJIOJIBLHON apMaTyphl 10
HauOoJee pacTSIHYTOrO BOJIOKHA CEYEHUS

d=8 mm JrameTp nonepedyHoi apMaTypbl

Sw= 100 Mmm [ITar monepeuHoi apmMaTypbl

g=21,9 kH/m Harpy3ka, aeiicTBytomias Ha pedpo

qv= 18 xH/m BpemenHnas sKkBUBaJICHTHAs! Harpys3Ka

Qmax = 62 kH [Tonepeunast cusa Ha omnope

Knacc 6erona B15

Kiacc apmatypsr A400

Hcxoonvie oannvie APBAT npu nonepeunoii cune Q = 62 kH:

KoadduimeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Y, = 1

KoaddunmeHT Ha1e:xKHOCTH IO OTBETCTBEHHOCTH (2-€ MpeiebHOe cocTosiHIe) = |

Jnuna snemenTa 1 M

Koaddutment pacueTHoit 1uHBI B TWIOCKOCTH X0Y 1

Koaddurment pacuernoit aymmubl B miockoct XoZ 1

Crnyuaitabiii skciieHTpucuTeT o Z npuHsaT mo CHull 52-01-2003 (Poccus)
Crnyuaitasiii skcieHTpucuteT 1o Y npussaT mo CHull 52-01-2003 (Poccust)
KoHcTpykius cTaTidecku Heompeaenumast

[IpenenpHas rudkocts - 200

Iy
T Qz
Q¥
P Mz
My
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Ceuenue.
b a SW_IrI = S2
1%11 2 + e 7
: : R =
" .'r' Sz Il _|,|= §
83 o
Cill ) JEve = Y
- - | S— 10:;
:fﬂ‘l ﬂ g
b =85 mm ;
h = 350 Mm ] I
a; = 32 MM
a, = 32 MM 85
S, - 206
MNonepeyHas apmaTypa BOonb ocn Z 18, war
nonepeyHon apmatypbl 100 MM
Apmarypa Kiace Koaddumment ycnosuii paboTel
[IpononbHas A400 1
[Tonepeunast A400 1
bemown.

Bun Oerona: Tsoxenbrit
Kiacc 0etona: B15

Koydppuunents! ycinoBuii padboTsl 6eTOHA
Vb1 y4eT Harpy30K JUIMTEIBHOTO JEHCTBUS 1
Vb2 Y4eT XapakTepa pa3pyleHus 1
Vb3 y4eT BEPTHKAIBHOTO MOJIOKEHUS TPU OETOHUPOBAHUU 1
Yba y4eT 3aMOPAKUBAHHS/OTTaNBaHUS U OTPHUIIATEIBHBIX TEMIIEPATYP 1

BrnaxxaocTs Bo3ayxa okpyskaromiei cpeasl - 40-75%

Tpewyunocmoiikocmo:
OTtcyTcTBUE TPELIVH

Ycunus:
N=0xH

My = 0 kH*m
Q,=62xH
M; = 0 kH*m
Qy=0xH
T=0xH*™m

Koaddumnment qmurensroit vactu 1

Hcxoonvie oannvie APBAT npu nonepeunoii cune Q = 58,4 kH:

KoaddurmeHT Haie:KHOCTH IO OTBETCTBEHHOCTH Y, = 1

Koaddurment Hage>kHOCTH 110 OTBETCTBEHHOCTH (2-€ TIpeieIbHOe cocTosiHNEe) = |
Jlnuna snemenTta 1 m

Koaddurment pacuernoit aymmubl B miockoct XoY 1

KoaddutmenT pacueTHoit 1uHbBI B TWIOCKOCTH X0Z 1

Crny4aitasiii skcrieHTpucutet 1o Z npunar no CHull 52-01-2003 (Poccus)
Crnyuaitabiii skciieHTpucuteT o Y npusat no CHull 52-01-2003 (Poccus)
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KoHcTpyKIns cTaTHYeCKH HeompeaeTnMast
[IpenensHas rubkocts - 200

N
Ths Q=
Q¥
F Jig b3
My
Ceuenue:
b S
’l?l‘f? g 52 .
: : SR =
h -lfl,_ Ei ™ _'r'= §
' == <
sl | i = ol Y
L] L] D -(vr;
:Ta1 S_1| n
3
b =85 mMm o
h =350 Mm ]
a; = 32 MM
a, = 32 MM 85
S, - 206
NonepeyvHasa apmatypa Baosnb ocn Z 128, war
nonepeyHor apmatypbl 100 MM
Apmatypa Kiace KoadduuueHT ycnosuii paboTsl
[TpononpHas A400 1
ITonepeunas A400 1
bemon:
Bun Oerona: Tsoxenbrit
Kiacc 6erona: B15
Koy puumnenrs! ycinoBuii padboTsl 6eTOHA
Vb1 Y4eT Harpy30K JUIUTEILHOTO JEHCTBUSA 1
Vb2 Y4eT XapakTepa pa3pylieHust 1
Vb3 y4eT BEPTHKAIBHOTO TIOJIOKEHUS TIPU OETOHUPOBAHUU 1
Vb4 y4eT 3aMOPAKUBAHUS/OTTAUBAHUS U OTPUIATEIILHBIX TEMIIEPATyP 1

BrnaxxaocTs Bo3ayxa okpyskatomieit cpeasl - 40-75%

Tpewyunocmoiikocmo:
OTtcyTcTBHE TPELIVH

Ycunus:
N=0xkH

My =0 kH*m
Q;=58,4 kH
M, =0 kH*m
Qy=0xH
T=0xH*™m

Koaddunment nnurensHoit yactu 1

APBAT
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I pHuUMED]P b

Cpasenenue pewienuil.

[TpoBepka MPOYHOCTH IO OETOHHOM MOJIOCE | MPOYHOCTH [0 HAKIIOHHOMY
MEX/Ty HAKJIOHHBIMH CCUCHHMSIMH | CEUCHUIO

ITocobue 62/68,276 = 0,908 58,4/63,97 = 0,913

APBAT 0,908 0,912

Otknonenue, % — 0,11

Kommenmapuu:

1. IlpoBepka MHPOYHOCTH MO HAKIOHHOMY CEYEHHIO 3aKJIIOYAeTCsl B CPaBHEHUHM CYMMbI

MOTIEPEYHBIX CHJI, BOCIIPUHUMAEMBIX OETOHOM M XOMyTaMH B HakJIOHHOM ceueHuu (Qp +
Qsw), ¢ momepeuHoit cuimoii Q B HAKIOHHOM CEYEHHH, KOTOpas ONpEAeIseTcs Kak
MPOEKIMS Ha HOPMAallb K MPOJOIBHONW OCH dJIEMEHTa PaBHOACHCTBYIOIICH BCEX BHEIIHUX
CHJI, KOTOpBIE JACWCTBYIOT Ha DJEMEHT IO OJHY CTOPOHY OT pacCMaTpUBaEMOro
HakIOHHOTO ceueHus (Q = Qmax — QiC). st mpOBEpPKH MPOYHOCTH 1O HAKIOHHOMY
CEUCHHIO B KaUECTBE MOMEPEYHON CHJIBI B HOPMAJIbHOM CEYCHHUHU HCIIOJIb3YETCS 3HAUCHUE
Q = 58,4 xH, monyuennoe B [locooumu.

B APBAT HeoOxoaumo BBECTH UIMHY 3JieMeHTa. T.K. B 3ajaye OHa HE OIpeJelieHa,
UCIOJIb30BaHO 3HaueHue 1 M.

B APBAT HeoO0XxoaMMo BBECTH JIaHHBIC IO MPOAOJIBHON apMatype. T.k. B 3a/1ade OHU HE
ONpeJIeeHbl, UCNOJIb30BaHO: apmarypa kinacca A400, crepxHu 2(06. COOTBETCTBEHHO,
3HAYEHHE 3AIUTHOTO CJIost a1 = dp = a — d/2 = 35— 6/2 = 32 mm.
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Pacuem c60000nH0 onepmoil 6an1Ku nepekpvlmus no Hecyuwieii cnocooHocmu Ha
oeiicmeue nonepeuHsvix Cui

Ienw: IIpoBepka pacuera CONPOTUBIICHUS KEJIE300€TOHHBIX CCUCHUM.

3aoaua: IlpoBepuTh MPaBUIBHOCTH AHATN3a TPOYHOCTH HAKIIOHHBIX CEUCHUH.

Ccoinku: IlocoOue 1O NPOEKTUPOBAHUIO OETOHHBIX M KEJIEe300€TOHHBIX KOHCTPYKLUUN U3
TsDKENIOro OeToHa 0e3 mpenBapuTeNbHOTO HampspkeHust apmarypsl (k CIT 52-101-2003), 2005, c.
57-58.

Daiin ¢ ucxXxo0OHbLIMU OAHHBIMU

Example 13.SAV

oruer — Arbat 13.doc.

Coomeemcmeue Hopmamuenwvim 0okymenmam: CI1 52-101-2003, CII 63.13330.2012.

Hcxoonwie oannvie:

bxh =200x400 mm Pa3mepsl ceuenus Oanku

hy =370 mMm Pabouas BricoTa ceueHus Oajku

d=8 mm JlmameTp mornepedHoi apMaTypsl (XOMYTHI IByXBETBEBBIC)
Sw= 150 Mmm [ITar monepeyHoit apMaTypbl

qv =36 xH/m BpemenHas sKkBUBaJICHTHAs! Harpys3Ka

gy = 14 xH/™m [TocrosiHHas Harpy3ka

Qmax = 137,5 kH [Tonepeunas cunia Ha omope

Knacc 6erona B25

Kiacc apmatypsr A240

Hcxoonvie oannvie APBAT:
Koaddurment HagexHOCTH 110 OTBETCTBEHHOCTH Y = 1

KoadduureHT Hage:)KHOCTH 10 OTBETCTBEHHOCTH (2-€ TpeielIbHOe cocTosiHuE) = 1

Jnvna snemenTa 1 m

Koaddurment pacuerHoit amuHb B Iiockoct XoY 1

KoaddutmenT pacueTHo# IIHHBI B TUIOCKOCTH X0Z 1

Crny4aitaeiii skcrieHTprucuteT 1o Z npunar nmo CHull 52-01-2003 (Poccus)
Cayuaiinsnii sxcrienTpucutet o Y npusst nmo CHull 52-01-2003 (Poccus)
KoHcTpykuus ctaTiuecku Heonpeaenumas

[Tpenensuas rudkocts - 200

Iy
T Qz
Q¥
P Iz
By
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Ceuenue:.
b a SW_IrI = S2
74 i J: 2 g — 102 100
: : R =
N
h LR ¥ 4, %
83 S
Sl e « ol Y
- - | S— ;\
:fﬂ‘l ﬂ ,ce
b = 200 Mm !
h = 400 mm <] |
a; = 27 MM
a, = 27 MM 200
S, - 206
MNonepeyHas apmaTypa BOonb ocu Z 278, war
nonepeyHon apmatypbl 150 MM
Apmartypa Kiacc KoadduuueHT ycnosuii paboTsl
[IpononpHas A240 1
ITonepeunas A240 1
bemon:

Bun 0erona: Tsoxenbrit
Kiacc 6etona: B25

Koydppuumnents! ycinoBuii padboTsl 6eTOHA
Vb1 YYET Harpy30K JJIUTEIbHOTO I€UCTBUS 1
Vb2 y4eT XapakTepa pa3pyLeHus 1
Vb3 y4eT BEPTHKAIBHOTO TIOJIOKEHUS TIPU OETOHUPOBAHUHN 1
Yba y4eT 3aMOpPaKUBAHUS/OTTaUBAHUS U OTPULIATENLHBIX TEMIIEPATyp 1

BraxxaocTs Bo3yxa okpyskatomieit cpenbl - 40-75%

Tpewyunocmoiikocme:
OTtcyTcTBUE TPEIIVH

Yeunus:

N=0xH

My =0 T*m

Q;=100,35 kH

M, =0 T*m

Qy=0xH

T=0T*m

Koaddunument nnutensHoit yactu 1

Cpagenenue pewienuit.

ITpoBepka MPOYHOCTH MO HAKJIOHHOMY CEYEHHIO

ITocobGue 100,35/100,69 = 0,997

APBAT 0,982

Otknonenue, % 1,5

APBAT
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Kommenmapuu:

1. IlpoBepka MPOYHOCTH IO HAKIOHHOMY CEUEHHUIO 3aKIIOYAaeTCs B CPABHEHUU CYMMBbI
TIOTIEPEYHBIX CHJI, BOCTIPUHIMAEMBIX OETOHOM M XOMYTaMHU B HAaKJIOHHOM ceueHuu (Qp +
Qsw), ¢ momepeuHoil cuioii Q B HAKIOHHOM CEYEHUH, KOTOpas ONpeAessercs Kak
MPOEKIUSI HAa HOPMaJib K MPOJOJIbHON OCH 3JIEMEHTa PAaBHOJCHCTBYIOIIECH BCEX BHEIIHUX
CWJI, KOTOpBIE IEHCTBYIOT Ha D3JEMEHT II0 OJHY CTOPOHY OT pPaccMaTpuBacMOro
HakJoHHOTO ceueHUS (Q = Qmax — (1C). B kauecTBe momepevyHOl CHIIBI B HOPMAJIEHOM
ceueHnH ucnoib3yercs 3HaueHue Q = 100,35 kH, nomxydyennoe B [TocoOumu.

2. B APBAT HeoOxomuMO BBECTH JUIMHY JJIeMeHTa. T.K. B 3ajade OHA HE OIpPEJCIICHA,
HCII0JIb30BAaHO 3HaueHue 1 M.

3. B APBAT Heo0XoauMo BBECTH JaHHBIE 10 MPOAOILHONW apmarype. T.K. B 3ajade OHU He
OIIpeZeIeHbl, UCIOIb30BaHO: apMmarypa kiacca A240, crepkHu 2006. COOTBETCTBEHHO,
3HAYEHUE 3ALATHOTO oS a1 = az = h —hg—d/2 =400 — 370 — 6/2 =27 mMm.
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Pacuem KoJ10OHHBL MHO20IMANCHO20 PAMHO20 KAPKAcCA NO Hecyuieil CROCOOHocCmuU
Ha Oelicmeue nonepeuHoll cubl

Ienw: TIpoBepka pacyeTa CONPOTHBIICHUS JKEJI€300€TOHHBIX CEYCHUH.
3aoaua: ITpoBepuTh NPaBUIHLHOCTH aHAJIW3A MPOYHOCTH HAKJIOHHBIX CEUCHUH.

Ccbnku: TlocoObue 1O TPOCKTUPOBAHUIO OCTOHHBIX U JKEIE300€TOHHBIX KOHCTPYKIUH H3
TSOKEJIoro 0eToHa 0e3 mpeaBapuTeIbHOTO HanpsbkeHus apmatypsl (k CHull 52-101-2003), 2005,
c. 104-105.

HUmsa paiina c ucxoonvimu oannvimu:

Example 34.SAV;

OTYeT:

npu pacuere o CHull 52-01-2003 — Arbat 34.1.doc,
npu pacuere o CIT 63.13330.2012 — Arbat 34.2.doc.

Coomeemcmeue Hopmamuenovim ookymenmam: CHull 52-101-2003, CIT 63.13330.2012.

Hexoonwvie oannvle uz ucmounuka.

bxh =400x600 MM Pa3sMepbl cedeHns: KOJIOHHBI

1=3,3m JImrHa KOJIOHHBI (PACCTOSTHUE MEXKIY OMOPHBIMU CEYEHUSIMU )

a=a’=50wmm PaccTosinue oT 1meHTpa TSAKECTH MPOJOJIBHON apMaTyphl 0
HauboJsee pacTSIHYTOTO BOJIOKHA CEUSHUS

d=12 mm JnameTp nonepeyHoi apMarTypsl

Sw =400 Mmm [ITar nonepeyHo apMarTypsl

Msup = 350 kH'm N3rubaromuii MOMEHT B BEpXHEM OTIOPHOM CEYCHUH

Mins = 250 xH-Mm W3rubaromuii MOMEHT B HUKHEM OMOPHOM CEYEHHH

N =572 kH [IpononbHas cuina

Knacc 6erona B25

Knacc nonepeunoit apmatypsl A240

Hcxoonvie oannvie APBAT:
Koa¢punueHT HaIe)KHOCTH IO OTBETCTBEHHOCTH [ = 1
KoaddunmeHT Ha1e:xKHOCTH IO OTBETCTBEHHOCTH (2-€ MpeieibHoe cocTosiHIe) = |

Jnuna snemenTa 3,3 M

KoaddutmenT pacueTHoit 1uHBI B TWIOCKOCTH X0Y 1

Koaddumment pacuernoit aymmubl B miockoct XoZ 1

Cnyuaitabiii skciieHTpucuteT o Z npuHsaT mo CHull 52-01-2003 (Poccus)
Crnyuaitasiii skcieHTpucuteT 1o Y npussT mo CHull 52-01-2003 (Poccust)
KoHcTpykius cTaTidecku Heompeaenumast

[IpenenpHas rudkocts - 200

x|
T Q=
_ qu b
My
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Ceuenue
,rb—r. G S"'I\"I_'rI z 5o
e} * r - 20077 200
: : R =
<t
h L=<l %, 3
53 S
Cill ) JEve ® ol Y
- - | — 8
:fﬂ‘l ﬂ 8
b = 400 Mmm ch'
h =600 mm &l J
a, =47 mm
a, =47 mm 400
S1 - 206
[Monepeunas apmMaTypa BIoib ocu Z 2¢J12, miar
morepedHoit apmaTypsl 400 MM
Apwmarypa Kiace Koaddrmument ycnoBuii paboTsl
[poponbHas A400 1
[Momnepeunast A240 1
Beron
Bun 6erona: Tsokenblit
Knacc 6erona: B25
Ko punuenrtsl yciaosuii paborsl 6eToOHA
Vb1 y4eT Harpy30K JAJIUTEIBHOTO NEUCTBUSA 1
Vb2 yUeT XapakTepa pa3pyLieHusl 1
Vb3 y9eT BEpTHKAIFHOTO TIOJI0XKEHHUS TIPpH OETOHUPOBAHUN 1
Vb4 y4eT 3aMOPaKUBAHK/OTTAUBAHHS M OTPHLATEIILHBIX TEMIIEPATYP 1
BrnaxxHoCTh BO3/yXa OKpyxatoiieit cpeast - 40-75%
TpelmuHOCTOIKOCTH
OTCyTCTBHE TpeIIUH
Yeunns
N My Q; M, Qy T  |Koaddummen | Koaddummen | KparkoBpeme| Ceiicmuka
kH |kH*m| kH |xkH*m| kH |xH*M [T HageXHOCTH|T AIUTENBHON HHast
110 Harpy3Ke 4acTH
1 |-572 600 [1818 |0 0 0 1 1

Cpasnenue pewenuii (no CHull 52-101-2003):

®daiin coXpaHeHHs [Tpumep 34.SAV

®daitn oTyera Arbat 34.1.doc

[TpoBepka MIPOYHOCTH IO HAKIIOHHOMY CEYCHHIO
ITocoOue 181,8/184,8 = 0,984

APBAT 0,982

OTtknonenue, % 0,17 %

Cpagnenue pewenuii (no CII 63.13330.2012):

®aiin coxpanenusa | [Ipumep 34.SAV

Arbat 34.2.doc

®daiin oTuera

HpOBepKa IMPOYHOCTH IO HAKIIOHHOMY CCYCHHUIO

APBAT
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[Tocobue 181,8/184,8 = 0,984

APBAT 0,843

Otknonernue, % 14,3%
Kommenmapuu:

1. Hzrubarommii momeHT My omnpezneneH Kak CyMMa MOMEHTOB B BEPXHEM U HIKHEM
onopHoM ceueHusax My = Mgy + Mips = 350 + 250 = 600 xH.

2. Tlomepeunas cuia B KojoHHe onpenenena: Q, = M/l = 600/3,3 = 181,8 xH.

3. B APBAT Heo0xoauMo BBECTH JaHHBIE IO IPOJOJIbHON apMaType. T.K. B 3ajjaue OHU He
oTpe/IeJICHbI, UCIOJIb30BaHO: apMarypa kimacca A400, crepxkuu 2(06. COOTBETCTBEHHO,
3HAYCHHUE 3aAIIUTHOTO cliost a1 = az = a — d/2 = 50 — 6/2 = 47 mm.

4. Paznuuune xoapduimeHToB ucnosb3oBanusd B 14,3% B pesynpraTtax pemenus B [locobun u
APBAT cormacio CII 63.13330.2012 o0O0ycClOBJIICGHO HHBIM YyYE€TOM CXKUMAFOIINX

HAIpPsDKEHUH COOTBETCTBEHHO € JaHHbIMU HopMamu (1. 8.1.34) B oriamuuun ot CHull 52-
101-2003.
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Pacuem na mecmnoe corcamue

Jjooo kH

LUQ_E

100x6=600
100x6=600

100x7=700
-1
J LT )
| &
il
200| 300 [200]

I[ens: TlpoBepka pacuera (yH/IaMEHTa HA MECTHOE CXKATHE

3aoaua: TlpoBepuTh NMPaBUILHOCTH BBIUKUCIECHUS pacyeTa HA MECTHOE CXKATHE

Ccouiku: Tlocobue 1O TPOEKTHPOBAHMIO OETOHHBIX M IKEJIe300€TOHHBIX KOHCTPYKIMHA U3
TsDKETIoro OeToHa 6e3 mpeaBapuTelbHOro HampspkeHus: apmatypsl (k CIT 52-101-2003), 2005, c.
128-129.

Daiin ¢ UCXOOHBIMU OAHHBIMU

Example 39.SAV

ortuet — Arbat 39.doc.

Coomeemcmeue nopmamueuvim ookymenmam: CIT 52-101-2003, CIT 63.13330.2012.

Hexoonwvie oannvie:

b=08 m [upuna pyngameHTa

a1 %az =300%200 mm Pa3mepsl naTHA NIPUITIOKEHUS HArpy3KU
Ay =Ay=12,6 MM (104) [Inomane ceyenus: apmaTypbl

N = 1000 xkH BepTtukanbHo neicTByromas Harpy3ka
Knacc 6erona B10

Kiacc apmatypsl B500
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Hcxoonwvie oannvie APBAT:
KoaddunmenT Haie:xKHOCTH IO OTBETCTBEHHOCTH Y = 1

Cxema nazpysrcenusn:

MecTHas Harpyska BONM3K 0agHOro Kpaa anemMeHTa

a =300 mm
b =800 mm
c =400 mm
d =200 mm

é-ﬁﬂ“h
—

Koceennoe apmuposanue niockumu cemxkamu:
Kunacc apmatypsi: B500
PacnosioxkeHnue ceTok

l

5= 3amuTHBIN cioi a = 20 MM
Hlar cetok b = 100 Mmm
n  [KommuectBo ceTok - 4

Cemku.

Cetku

AN

CrepxHM BIOJIBb X
A, Huametp 4 MM
el L ar ay = 100 MM
Y 1% Konmuectso CTepxHeil - 7

CrepxHu BIoJib Y
Huametp 4 MM
Hlar ay = 100 Mm
KonmaecTBo crepxHei - 8

bemon:
Bup 6erona: Tsxenblid
Kiacc 6etona: B10

KosgduumenTsl yc10Buii padoThbl 0eTOHA

Vb1 Y4YeT Harpy30K JUTUTEIBHOTO ACHCTBUS 1
Vb2 yUeT XapaKTepa pa3pyuicHus 1
Vb3 Y4eT BEPTUKATHHOTO TIOJIOKEHHS TPU OETOHUPOBAHUH 1
Vb4 YUYEeT 3aMOPAKHUBAHUS/OTTAUBAHUS M OTPUIIATEIBHBIX TEMIIEPATYP 1
Cpasnenue pewenuii.
ITpoBepka YCIIOBHE MPOYHOCTH MECTHOTO CHKATHUS
ITocoOue 1000/1147,2 = 0,872
APBAT 0,873
Orxkionenue, % 0,1%
APBAT 159



BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem sncenezobemonnoil naumot nepeKpoimus Ha npodaeﬂueanue
F
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Puc 1. K mpumepy pacuera 40
1 - 1-e pacueTHOe ceueHue, 2 - 2-¢ pacueTHOE CEUCHUE
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Ienw: ITpoBepka pexxrma pacyeTa Ha MpoJAaBIMBaHUE.

3aoaua: TlpoBepuTh NPaBUIBHOCTh aHAIM3a MMPOYHOCTH HA TPOJIABIMBAHNE OETOHHOTO 3JIEMEHTA
C MOMEepeyHOr apMaTypoil mpu AEHCTBHM COCPEIOTOUEHHOM CHIIBI U M3THOArOIMX MOMEHTOB U
aHaJIM3a MPOYHOCTHU Ha MPO/IaBIMBaHUE 3a TPAHULIEH pPacIOI0KEHUS TIONIEPEUHON apMaTyphl.

Ccoinku: Ilocobue 1o NPOEKTUPOBAHUIO OETOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKUUH U3
Tshkenoro 6etoHa Oe3 mpeaBapuTesbHOro HampsbkeHus apmatypsl (k CIT 52-101-2003), 2005, c.
137-140.

Hma ghaiina c ucxoonvimu oannvimu:

ITpumep 40.SAV

otuet — Arbat 40.doc

Coomeemcmeue nopmamuenvim ookymenmam: CI1 52-101-2003, CIT 63.13330.2012.

Hcexoonwvie oannvie uz ucmounuka.

h =220 mm TonmuHa mIUTH

axb=500x800 mm Pa3mepsl ceueHust KOJIOHH

N =800 xH Harpyska, nepenaroniasics ¢ nepekpbITUs Ha KOJIOHHY

Mysup = 70 kH-m MOMEHT B ce4eHUM KOJIOHHBI 110 BEPXHEW I'PAHM IUIUTHI B
HaIpaBJIEHUU ocu X

My sup = 30 kH-m To xe, B HarlpaBiieHUU ocH Y

My.inf = 60 kH'M MoOMEHT B c€4eHMH KOJIOHHBI 110 HW)KHEN TpaHU IIUTHI B
HaIpaBJIEHUU OCU X

My,int = 27 kH-M To xe, B HaripaBieHUu ocu Y

d=6 MM JnameTp nonepeyHoil apMaTypsl

Knacc 6erona B30

Kitacc apmatypsl A240

Hcxoonvie oannvie APBAT:
KoadduimeHnT Haie:xKHOCTH IO OTBETCTBEHHOCTH Y, = 1

IInomanka TIPUJIOKCHUS HAI'PY3KHU PACIIOJJIOKCHA BHYTPH DJICMCHTA
g

a =500 mm

T‘l"
b =800 mm
F .—* X s |b Pabouyas BbicOTa ceveHust 4nis NpogoSIbHON apMaTypsbl
BOonb ocn X - 190 mm
BOonb ocn Y - 190 mm

bemon:
Bun 0erona: Tsoxenblit
Kiacc 6etona: B30

KosgduumnenTsl yc10Buii padoThbl 0eTOHA
Vb1 y4eT Harpy30K JJIUTEIbHOTO IeHCTBUS 1
Vb2 y4eT XapakTepa pa3pyleHus 1
Vb3 y4eT BEPTUKAIHHOTO TMOJOKEHHSI IIPU OETOHUPOBAHUU 1
Vb4 y4eT 3aMOPaKUBAHUS/OTTaUBAHUS U OTPULIATENILHBIX TEMIIEPATyp 1
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Harpysku:
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Kiacc apmatypsr: A240
Huamerp 6 MM

[Tpubnmxenue K 30He NPUIOKEHUS HATPY3KU 75 MM
PaccrosiHne Mex Ty cTepKHsIMHU B paxy 60 mm
Uucno crepxkueit B paxy 20

Paccrossane mexny panamu 60 Mmm

Yucno psaaoB crepkHen 25
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OPpPOQe®@EOOODODDODOODODDDOSSS® oo
opge LA N 2 B n An Ju A 4 o oo
OPCO®O®®O®OOOOOODO PO oo
OpOOODODOODDODODODODDODDODOOD DO|O
o ppPpooooooooooeoeoolo

e - yyuTbIBaeMble cTepxHu (120 wT)
o - HEyYUTbIBAaEMblE CTEPXKHU

Ycunusa:

P =800 xH

My =57 kH*m
My =130 kH*m
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Cpasnenue pewienuil:
IIpoBepka MIPOYHOCTH Ha MPOJIaBIUBAHUE MPOYHOCTH Ha MPOJIaBIUBAHUE OT
OETOHHOTO AJIEMEHTa C JIEUCTBUSL COCPEAOTOYCHHON CHJIBI
MOTIEPEYHOM apMaTypoil npu OETOHHOIO AJIEMEHTa C
JIEUCTBUU COCPETOTOUECHHOMN MIOIIEPEYHOM apMaTypoil 3a
CWJIbI M U3TUOAIONIMX MOMEHTOB | FPaHULIEH PACIIONOKECHUS
¢ BeKTopamu Baojb ocell X, Y IIONIEPEYHOM apMaTypsl
[Tocobue 343,5/347,7 = 0,988 146,5/218,5 = 0,67
APBAT 0,973 0,75
Otknonenue, % 1,518% 10,667%
Kommenmapuu:
1. B Ilocobuu npu pacyere 3aqauu MpUHITA YCpeAHEHHAs paboyasi BBICOTA IUIUTHI paBHO# hy =
190 mm. D10 3HaueHue ucnosibzoBaHo B APBAT.
2. B IlocoOum B mpumepe NpHHATHI 0003HAUYEHHs MOMEHTOB B cedyeHHsAX KoJdoHH My n My kak
MOMEHTBI COOTBETCTBEHHO B HampasiieHusx oceit X u Y. B APBAT npunsatsl o603nauenuns My
u My KaKk MOMEHTBI COOTBETCTBEHHO BOKPYT oceil X H Y, MOITOMY MOMEHTHI B IIpHMEpe
ITocobus My u My cootserctBytor B APBAT momentam My u My. B APBAT uncnons3ytores
3HaU€HHUs CyMM MOMEHTOB Mgy U Min 0 BepxXHEl M MO HMXXHHUM TPaHAM IUIUTHL. Takum
obpazom, My =30 + 27 = 57 xH'm, My = 70 + 60 = 130 xH-m.
3. Yucno crepxkHe B psamy 20 W 4YMCIO PAAOB CTEP)KHEW 25 TPHUHITHI B COOTBETCTBUH C
pa3Mepamu, yKa3aHHbBIMHU Ha yeptexe B [locoOumn.
4. Paznnuue BTOporo dakrtopa c¢ pemeHueM u3 Ilocobust 0OyCNOBIEHO ClEAYIOMUMU

IpUYMHAMMU:

— B 3ajauye rpaHUIlbl BTOPOTO PACUETHOTO KOHTYpa paccMaTpuBaroT Ha paccrostauu 0,5hg
OT I'paHHULbl PacIoOJIOKEHUsI BCEW 3aJlaHHOM nomnepeyHol apmarypsl. Kpome Toro, B
[Toco6um mpu BHYHUCICHUH T'€OMETPUUECKUX XapaKTEPUCTHUK ObUIM OUIMOO0YHO
UCIIOJIb30BaHBI pa3Mepbl KOHTypa Ha 0,5hg Oousbiine, yem pa3mMepsl paccMaTpUBaEMOTO
koHTypa. B APBAT rpanuisl BTOporo pacueTHOro KOHTypa IPUHATHI HA PacCTOSIHUU
0,5ho OT rpaHuIIBI pacIioI0KEHUS YUUTHIBAEMOW B pacyeTe MONepeYHON apMaTyphl;

— B Ilocobum naHHy!0 TpPOBEPKY NPOYHOCTH BBINOJHSAIOT C YYETOM M3THOAIONINX
MomeHTOB. B APBAT mpoBepka BBITIONHSETCS B COOTBETCTBUH ¢ 11.6.2.48 CIT 52-101-
2003 mo (¢opmyne pacdyera Ha TPOJABIMBAHUE TpU JEHCTBUH  TOJBKO
COCPENOTOUYECHHOM CHIIBI.
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Pacuem naumot niockoz0 MOHOAUMHO20 nepekposimus Ha npoda(mueanue

1-1
500
_ ’LM’]/ S
1 2 W@
| V' <
' J
- | |s
2 NI 7l
R |
-
3 4t
500 2

1 - Touka npunoxenust cuibl N; 2 - HEHTP TAKECTH HE3AMKHYTOTO KOHTYPA; 3 - He3aMKHY ThIii
KOHTYP pacyeTHOTO CEUCHHUS

Ienw: ITpoBepka pexxrma pacyeTa Ha IpOoJAaBIMBaHUE.

3aoaua: 1lpoBepuTh NPaBUIBLHOCTh aHAJIM3a IPOYHOCTH HA MPOABIMBAaHNUE OETOHHOIO 3JIEMEHTA
IpU JEHCTBUU COCPEIOTOYCHHON CHIIBI U HW3TMOAIOIIer0o MOMEHTa B CIy4yae pacHoIOKEHUs
IUIOLIA/IKH TIPUIIOKEHMSI Harpy3KH y Kpast IITUTHI.

Ccoiiku: Tlocobue 1O TPOEKTHPOBAHMIO OETOHHBIX M IKEJIe300€TOHHBIX KOHCTPYKIMH H3
TspKeToro O6eToHa 6e3 mpeaBapuTeabHOTO HampspkeHus apmartypsl (k CIT 52-101-2003), 2005r.,
c. 140-142.

Hma ¢paitna c ucxoonvimu oannvimu:

Example 41.SAV;

omyem:

npu pacuere mo CHull 52-01-2003 — Arbat 41.1.doc,
npu pacuere o CIT 63.13330.2012 — Arbat 41.2.doc.

Coomeemcmeue nopmamuenvim ookymenmam: CHull 52-101-2003, CIT 63.13330.2012.

Hexoonvie oannvie uz ucmouynuka.

h =230 mm Tomuaa IINThI

axb =500x400 mm Pa3mepsl ceuenunst KOJOHH

N =150 kH Harpy3ska, nepenaroniasicsi ¢ nEpeKpbITHs HA KOJIOHHY

Msuyp = 80 kH-m MOMEHT B C€4eHHMU KOJOHHBI 10 BEPXHEH IpaHy TIUTHI

Mint = 90 xkH-Mm MOMEHT B CE€YEHHUH KOJIOHHBI 110 HUKHEN TPAHU TUTUTHI

Xo = 500 MM PaccTosiHue OT IleHTpa ce4eHHs KOJOHHBI 0 CBOOOJHOTO Kpas
IJIATHI

Knacc 6eTona B25

Hcxoonwvie oannvie APBAT:

KoaddunmenT Ha1e:KHOCTH TIO OTBETCTBEHHOCTH Yp = 1
[Tnomiaaka npunokeHust Harpy3KH pacrojioKeHa Y CBOOOAHOrO Kpasi 3JieMeHTa
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TY d a=0,5m
._}xz, b |b=04m
c=025m
d=4wm
N

PaGouas BeIcOTa ceueHust ISl IPOAOIBHON apMaTyphl
BI0Ib ocu X - 0,2 M
BIOJIbL ocu Y - 0,2 M

bemon:

Bux Oerona: Tsoxenbrit
Kitacc 0etona: B25

Koa¢gduumeHntsl ycaoBuii paboTsl 6eToOHA
Vb1 y4eT Harpy30K JUIMTEIBHOTO ACHCTBUSA 1
Vb2 y4eT XapakTepa pa3pyleHHUs 1
Vb3 y4eT BEpTHKAJILHOTO MOJIOXKEHUS P OETOHUPOBAHUH 1
Yba y4eT 3aMOpPaKMBAHUSA/OTTaAUBAHUS U OTPULIATENIbHBIX TEMIIEPATyp 1
Haczpy3ku:
M,
e
-
— x
P My My
kH kH*m kH*M
1 150 0 170
Yeunua:
P=150 xH
My =0 xkH*m
My = 170 kH*m
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Cpasnenue pewenui (no CII 52-101-2003):

®daiin oTuera

Arbat 41.1.doc

[Tposepka MIPOYHOCTH Ha TIPOJIABIIMBAHHE MIPOYHOCTH Ha TIPOJIABIUBAHHE
OETOHHOTO AJIEMEHTA TIPH M0 HE3aMKHYTOMY KOHTYPY
JIEWCTBUH COCPEAOTOYCHHOM OCTOHHOTO AJIEMEHTA TPH
CWJIBI M U3TUOAIOIIMX MOMEHTOB | JEHCTBUH COCPEIOTOYCHHOMN
C BEKTOpaMmu BJI0JIb ocell X,Y CHJIBI M U3THOAIOIIMX MOMEHTOB
(B TOM YHCJIC TOMOJHUTEIIBHBIX
OT BHEIIEHTPEHHOTO
TIPHIIOKEHUST CUITBI
OTHOCHUTEJILHO KOHTYpa
MIPOJIABJIMBAHMS) C BEKTOPAMU
BIIOJIb ocer X,Y (Tutomaaka
MPHUIOKEHUS Y Kpas TUTUTHI)
ITocobue 203,4/210 = 0,969 202,2/210 = 0,963
APBAT 0,549 0,621
Otknonenue, % 43,4% 35,5%
AHaIUTHYECKOE 0,550 0,622
penieHue (CM. HUXKe)
Orkionenue, % 0,1% 0,1 %

Cpasnenue pewenuii (no CII 63.13330.2012):

®daiin oTuera

Arbat 41.2.doc

ITpoBepka MIPOYHOCTH Ha MPOJIaBITUBAHUE MIPOYHOCTH Ha MPOJIaBITUBAHUE
OETOHHOTO AJIEMEHTA NPU M0 HE3aMKHYTOMY KOHTYPY
JEHCTBUH COCPEIOTOYCHHOMN OETOHHOTO AJIEMEHTa MPU
CWJIBI U U3TUOAIONINX MOMEHTOB | IEUCTBUH COCPEAOTOUCHHOM
C BeKTOpamMu BAOJb oceit X,Y CHUJIBI ¥ U3TUOAIONINX MOMEHTOB
(B TOM 4HCIIE TOMOJTHUTEIIBHBIX
OT BHELIEHTPEHHOTO
MIPUIIOKEHUS CUJTBI
OTHOCHUTENIHO KOHTYpa
MIPOJIaBJIMBAHUS) C BEKTOPAMU
BIIOJIb oceld X,Y (Tutoraaka
MPWIOKEHUS Y Kpasi TUTUTHI)
APBAT 0,413 0,466
AHanutnyeckoe 0,412 0,466
penieHue (CM. HIDKE)
Orkionenue, % 0,1% 0%

Kommenmapuu:

1. B Ilocobum mpu pacuere 3amayu MPUHATA yCpeaHEHHas pabodas BHICOTA IUTUTHI PaBHOM

ho = 200 MM. D10 3HaueHKe ucnonb30BaHo B APBAT.

2. B APBAT wucnone3zyercss 3HadyeHHE CyMMbl MOMEHTOB Mgy u Min o BepxHell m 1o
HIDKHEH rpansM mwimThl. Takum o6pazom, M = 80 + 90 = 170 kH-m.

3. PaccrostHre OT Kpasi IPHUIOKEHUST HArPy3KH 0 CBOOOIHOTO Kpas IUTUTHI ¢ PABHO Pa3HHUIIC
MEXIy pacCTOSHHEM OT IEHTpa CEYEHHUS KOJOHHBI 10 CBOOOJHOTO Kpas IUTUTHI H
MOJIOBUHOM pa3Mepa CeYeHUsI KOJIOHHBI B JAHHOM HarpaBiieHuu: ¢ = xo — al2 = 0,5 — 0,5/2
==0,25 M.

4. Jlns aHanmu3a ciy4asi pacoJIOKEHHS IUIOMIAIKH Tepeladyu Harpy3ku (KOJIOHHBI) Yy Kpas
wiockoro snemeHTa (Tuuthl mnepekpbiTus) B APBAT HeoOGxoaummo 3agath OJHO U3
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3HAYCHUH PACCTOSHUS OT Kpas NPUJIOKEHHS HArpy3KH 10 CBOOOJHOTO Kpas IUTUTHI
OO0JBIINM, YeM YTpOEHHast paboyast BeICOTa IUIUTHI. Takum obpaszom, d =4 M > 3hy = 0,6 M.
5. Cronp 3HaAUMTENBHBIC pPA3IUYMSA MOJNYYEHHBIX (hakTopoB ¢ pemeHneM u3 [locoOus
00YCJIOBJIEHO CIEAYIOINMH IPUUNHAMM:
e B HOpPMax YKa3aHO, YTO NpPU pacyerax MPUHUMAIOT HAUMEHbBIIUE 3HAYCHHS
MOMEHTOB cONpOTUBIEHUS Wy, ONIpesIeNIeHHbIX U3 HOopMyJI:

| |
_ _bx _ bx
be =—H be -

X L%,

B nmanHOl 3a/aue MEHBIINM SIBIISIETCS 3HAYEHUE, OMPEICIICHHOE 110 TIEPBOH (opmyIie,
mockoiIbKy xo = 0,5 + 0,0359 = 0,5359 m > Ly — x0 = 0,85 — 0,5359 = 0,3141 m (3aech xp
— MOJIOKEHUE LIEHTPA TSHKECTH PACYETHOTO HE3aMKHYTOT'O KOHTYpa B HaIlPaBJICHUU OCH
X). Takum o6pazom, B APBAT ucnonb3oBano 3HaueHue Wyy, OnpeiesieHHOE 10 TIepBOM
dopmyne. B Tlocobum 3xe HCIONB30BAHO 3HAYEHUE, OIPEACICHHOE II0 BTOPOI
(opmyure;

e [pu MpoBepke ycioBuii mpouHocTH B [locoOuMu He yYTEHO MOJIOKEHHE HOPM,
COTJJaCHO KOTOpOMY TIpH JCHCTBUU COCPEAOTOYEHHBIX MOMEHTOB M  CHJIBI
COOTHOILICHHE MEXIY JCHCTBYIOIIUMHU  COCPEIOTOYCHHBIMU MOMEHTaMu M,
YYUTHIBACMBIMU TIPH TPOJABIUBAHUY, W TpeaenbHbiMH My mpuHUMaroT He Oolee
COOTHOILICHUSI MEX]y NEUCTBYIONIMM COCPEIOTOYCHHBIM yCHiMeM F U mpenenbHbIM
Fur (m. 6.2.46 CHull 52-101-2003) u He OoJyiee MOJIOBUHBI COOTHOIICHUS MEXKIY
JEHUCTBYIOIIUM COCPEIOTOYCHHBIM ycuwiueM F u mpenenpabiM Fyp (. 8.1.46 CII
63.13330.2012).

6. AHanMTUYECKOE pEIIeHHEe MPUBEICHO HIKE.

Ananumuueckoe peuienue

Lx=1050
Lx=850
250  Ax=500
3 | 350
g § . gm KoHmypa N'2 ‘ l As /vs”p
o~ T T / | ] ‘ "
[ 300
N HZ JHE . >
T | 1;___‘\154,35; é& L T Q R
1 \ u.m. koumypa N'3 M
I d - | } inf
150 \ Ax=500 | | 100
100 £

1 — 3aMKkHyTbIH pacueTHbIM KOHTYp Nel, 2 — He3aMKHYTHIN pacyeTHbIH KOHTYp Ne2, 3 —
HE3aMKHYTBIH pacueTHbI KOHTYp Ne3.

B nanHOM ciiyyae HEOOXOIUMO MPOBEPUTH MPOYHOCTH TPEX KOHTYPOB PacdyeTHOTO
MONIEPEYHOI0 CEUCHMUS:
KOHTYp Nel — 3aMKHYTBI KOHTYp BOKpDYI Ce4eHMs KOJOHHBI Ha paccrosHuu 0,5h; ot

KOHTYPpa KOJIOHHBI,
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KOHTYp Ne2 — He3aMKHYTHIH KOHTYp BOKPYI CEUeHHUS KOJOHHBI Ha paccrosHum 0,5h, or

KOHTYpa KOJIOHHBI C MPOJAJIEHUEM KOHTYpa 0 CBOOOAHOIO Kpasi IIINTHI;
KOHTYp Ne3 — He3aMKHYTBIH KOHTYp BOKPYT CEUCHHUs KOJOHHBI Ha paccTosiHuM 1,5h; ot

KOHTYpa KOJIOHHBI (KOHTYpa IIOBEPOYHOr0 pacueTa 6e3 yuera apMaTyphbl).

3aMKHVTBII KOHTYp Nel:

L = A +h,=500+ 200 =700 mm = 0,7 m,
L, = A, +h,=400 + 200 = 600 MM = 0,6 M,
IIepumeTp pacyeTHOr0 KOHTYpa MONEPEUYHOTO CEYCHUS:
u=2(L,+L,)=2(0,7+0,6) = 2,6 m.
HJ‘IOIHa,Z[I) PACUCTHOI'O KOHTYpa NOIEPEYHOI'0 CCUYCHM:
A =uh,=2,6 x0,2=0,52 M°.
[IpenenbHOE ycunue, BOCIPUHUMAEMOE OETOHOM:
Fy e = RoeA, = 1,05 x10° x 0,52 = 546 xH.

MoOMEHT MHEPIIUU PACUYETHOTO KOHTYpPa OTHOCUTEIIBHO OCHU X, MTPOXOJISIICH Yepe3 ero MeHTP
TSIKECTHU:

12 LY 3 2
I, =2-—2+2L, [—yj = 2%+2-o,7[0’—26j =0,162 m°.

12 2
MoOMeHT COnpOTUBIIEHUS PACYETHOTO KOHTYypa OeToHa
W, = b _ 0162_ 54002
ymax O’ 3

MoOMEHT UHEPIIMH PACUETHOTO KOHTYpa OTHOCUTEIBHO OCH Y, MPOXOAIICH Yyepe3 ero HeHTp
TSKECTH:

3 2 3 2
|by: i+2.Ly[ij = 20’7 +2-0,6(0'77j =0,204M3.

12 2 12
MoOMEHT cCOnpOTHUBIIEHUS paCUETHOIO KOHTYpa OeToHa
!
W, =—%= 9208 _ 583 w2,
X 0,35

max
I/Izm6a}0uu/1171 MOMCHT, KOTOpLIﬁ MOJKET OBITh BOCIIPHUHAT 0OCTOHOM B PaCUYCTHOM MMOIICPCHYHOM
CCUCHUU:

M
M

=R, W, h, =1,05 x10° x 0,54 x 0,2 = 113,4 xkHwm.
= R,W,,h, =1,05 x10° x 0,583 x 0,2 = 122,4 kHwm.

bx,ult

by, ult

Jas CHull 52-101-2003:

M, < F ; M y o F
M bx,ult I:b,ult M by, ult I:b,ult
M
y - 8—5 =0,694< F = @ =0,275 — yciioBUE HE BBIIOTHICTCS.
M by ult 122,4 F.u 54
[Tpuanmaem
M
Y = F =0,275
M by,ult b,ult
[TpOYHOCTH TUTHTHI TIPH TPOTABIINBAHUU:
F M M,
Ki=| —+—""+ <10
F M M

b,ult bx,ult by ,ult
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Ky =0,275+0+0,275 = 0,55

s CII 63.13330.2012:

M
M, +—*<0,5 F
M bx,ult M by,ult I:b,ult
M
v = 8 _peoaco5 -0 050275201375 - yoromme  me
I\/Iby,ult 122’ 4 b,ult
BBITIOJIHSIETCSL.
[Ipunnmaem
M
y — F =0,1375
M by,ult Fb,ult

[IpoYHOCTP IIUTHI IPU NPOAABINBAHNN:

M
K, = L M, +—
Fb,ult M

K; =0,275+0+0,1375 = 0,413
He3aMKHYTBIH KOHTYD No2:

<10

bx,ult by,ult

L, = A +h, +150 = 500 + 200 + 150 = 850 mm = 0,85 M,
L, = A, +h,=400 +200 = 600 mm = 0,6 M,
[TepumeTp pacueTHOro KOHTypa MONEPEYHOTO CEUCHMUS:
u=2L +L, =2%0,85+0,6=2,3 m.
HJ’IOH_Ia,Z[b PAaCYCTHOT'O KOHTYpa IMOIICPEIYHOIO CCUCHUH.
A =uh; =2,3 x 0,2 = 0,46 M°.
KOOpHI/IHaTa X LHEHTpA TAXKECTHU HE3AMKHYTOI'O KOHTYPa OTHOCUTECIIBHO JICBOI'O Kpas IJIMTHI:
425-850-2+850-600
= =535,869 mm

850-2+ 600
[IpenenvHOE ycHiIne, BOCPUHUMAEMOE OETOHOM:
F, . = Ry A, =1,05 x10° x 0,46 = 483 xH.

MomeHT HHCPIUHN paCYCTHOTO KOHTYpa OTHOCHUTCIIBHO OCHU X, HpOXOI[}IH_Ieﬁ 4ucpes3 €ro UCHTpP
TAXKCCTHU.

L L, Y 3 2
I, :_V+2Lx(_y] = 012 +2-O,85(0’—26j =0,171 M.

12 2
MoMeHT COIIPOTUBJICHUA PpACUCTHOI'O KOHTYpa OeroHa
| 0,171
W, =—2% = 2=-=0,57 m".
ymax O’ 3

MoOMEHT UHEpLHMH PACUETHOIO KOHTYpPa OTHOCUTENIBHO OCH Y, NPOXOIALICH Yyepe3 ero LEeHTp
TSIKCCTHU.
Lok 2 ,=,0,85° 2 2=()
by =27, +2L,(0,075+0,035869)° + Ly (O, 35-0, 035869) 2 ? +2-0,85(0,075+0,035869)° +0,6 (O, 35-0, 035869)
183 >,
MOMEHT CONPOTUBIICHUS PACUETHOTO KOHTYypa 6eToHa

| 0,183
b '
y = — = =0,341m%,
Xnx  0,535869
N3rubarommii MOMEHT, KOTOPBIA MOKET OBITh BOCIIPHUHAT OETOHOM B PACYETHOM MONIEPEIYHOM

CCUCHUU:
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=R, W, h, =1,05 x10° x 0,57 x 0,2 = 119,7 xHwm;
oyt = RoWa, Iy = 1,05 x10% x 0,341 x 0,2 = 71,6 xHm;
M, =M, — Fe, =85 - 150x0,035869 = 85 — 5,38 = 79,62 kHwm.

bx,ult

M
M

s CHull 52-101-2003:

M X F . M y F
< ; <
M bx,ult I:b,ult M by,ult I:b,ul’(
M
Y = 79,62 =1112< F = 150 = 0,311 — ycnoBue HE BBINOIHSACTCS.
My 716 R 483
[Ipunrmaem
M
Y = F =0,311
M by,ult I:b,ult
[TpoYHOCTH TUIUTHI IPU MPOIABIMBAHUU!
K,= F + M, + M, <1,0
Fb,ull be,ult Mby,ult

K;=0,311+0+0,311 = 0,622

s CII 63.13330.2012:

M
M, +—2-<0,5 F
M bx,ult M by,ult I:b,ult
M
L - 79,62 =1112<0,5 F = 150 =0,5-0,311=0,155 — yciioBue HE BBITIOJIHACTCS.
M by, ult 71’ 6 b,ult 3
[TpuaumMaem
M
Y - F =0,155
M by, ult b,ult
[TpoYHOCTH TUIUTHI IPU MPOIABIUBAHUU:
K,= F + M, + M, <1,0
F M M

b,ult bx,ult

K: =0,311+0+0,155 = 0,466

by,ult

He3zaMKkHYTBINH KOHTYD Ne3:

L, = A +1,5h; +250 = 500 +1,5x200 + 250 = 1050 Mm = 1,05 M,
L, = A, +2-1,5h,= 400 + 2x1,5x200 = 1000 mm = 1,0 m,
[lepumeTp pacueTHOro KOHTypa MOMEPEYHOTO CEUCHUS:
u=2L +L,=2x1,05+1,0=3,1 m.
HJ’IOHIaI[I) PACUCTHOI'O KOHTYpPa NOICPCHHOI'0 CCUCHUA:
A =uh; =3,1x 0,2 =0,62 M°.
Koopaunara X nieHTpa TSHKECTH HE3aMKHYTOIO KOHTYpa OTHOCUTENIBHO JIEBOTO KPast IIJIUTHI:
525.1050- 2 +1050-1000
X= =694,355 mm

1050-2+1000
HpeI[eJ'ILHOG y'CI/IJ'II/Ie, BOCHpI/IHI/IMaeMOC 6CTOHOMZ
Fy e = Ry A, = 1,05 x10° x 0,62 = 651 xH.

MomMmeHT HHCPIHUHN paCYCTHOT'O KOHTYpPa OTHOCHUTCIIBHO OCHU X, HpOXO)ISIH.IGfI ucpes3 €ro UCHTpP
TAXKCCTHU:
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L3 L 2 3 2
1, =—L+2L, (_VJ = 1’1025 +2-1,05(%J = 0,608 v’

12 2
MOMEHT CONPOTUBIICHUSI PACIETHOTO KOHTYpa OeTOHA
W,, = ly _ 0.608_ 1,217 M.
ymax 0’ 5

MoOMEHT UHEPIIUU PaCUYeTHOTO KOHTYpPa OTHOCUTEIIBHO OCH Y, TIPOXO/ISIIECH Yepe3 ero IeHTP
TSYKECTHU:

3 _ 3 _
I, = 2% +2L,(0,194355-0,025)* + L, (1,05 0,694355)" = 21’1025 +2:1,05(0,194355-0,025)° +1,0(1, 05-0,694355)° =0,3
8 M.
MOMEHT CONPOTHUBIICHUS PACYCTHOTO KOHTYypa OeTOHA

!
by = — = 098 __ 547 w22
X 0,694355

max

I/I3FI/I6aIOIJ_II/II‘/’I MOMCHT, KOTOpLIP'I MOJKET OBITH BOCIIPHUHAT OETOHOM B PaCUYCTHOM MIOIICPECHHOM
CECUCHUMU.
=R, W, h, =1,05 x10° x 1,217 x 0,2 = 255,57 kHm.

M
My, ur = RoW,, 1y = 1,05 x10° x 0,547 x 0,2 = 114,87 kHm.
M, =M, — Fe, =85 — 150x0,194355 = 85 — 29,15 = 55,85 xHwm.

bx,ult

Jlasa CHull 52-101-2003:

M
M, < F ; y o F
My Four Mby,ult i
M
Y = 95,85 =0, < F =@=0,237ycn013ne HE BBITTOTHIETCA.
Mby,ult 114,87 F.uc 651
[IpuHnMaem
M
Y — F =0,23
M by,ult I:b,ult
[TpoYHOCTH TUIUTHI IPU MPOIABIUBAHUU:
K, = F + M, + M, <10
Fb,ult be.ult Mby,ult

Ky =0,23+0+0,23 = 0,46

s CIT 63.13330.2012:

M
M X+ Y_<0,5 F
M bx,ult M by, ult I:b,ult
M
Y = 55,85 =0,486<0,5 F = @ =0,5-0,23=0,115 — ycioBHe HE BBITOJHICTCS.
M by,ult 114’ 87 b,ult
[IpuHEMaem
M
y = F =0,155
M by,ult I:b,ult
[Ipo4YHOCTH TIIIUTHI IPU POIABIMBAHUU:
K, = F + M, + M, <1,0
Fb,ult be,ult Mby,ult

Ky =0,23+0+0,115 = 0,345
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BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem icenezobemonnoii niumol yHoamenma no packpolmui) HOPMAIbHbIX
mpeuwun

575 575

i

o Y
=
™

\ A, =614A400C

1150

i
[s¢]
Tt e e s 9
:

PacyeTHoe ceyeHHe djIeMeHTa

Ienw: IIpoBepka pacyera MUPUHBI PACKPBITHUS TPEILUH.
3aoaua: IlpoBepuTh MPaBUILHOCTh AHAJIU3a PACKPHITHS HOPMAJIbHBIX TPELIUH.

Ccevinku:

1. TlocoOue Mo MPOEKTUPOBAaHHIO OETOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKIUH M3 TAKEIOTO
Oerona 6e3 mpenBapuTebHOTO HanpspkeHus apMaTypsl (k CIT 52-101-2003), 2005, c. 155-157.

2. M.A. Tlepensmytep, K.B. Ilonok, JI.H. Ckopyk, Pacuem wupunvl packpvimusi HOpMAalbHbIX
mpewun no CIT 63.13330.2012, beton u xene300etoH , 2014, Nel, ¢.21,22

Daiin ¢ ucxXxo0OHbLIMU OAHHBIMU

Example 43.SAV

ortuet — Arbat 43.doc

Coomeemcmeue nopmamusnvim ookymenmam: CI1 52-101-2003, CIT 63.13330.2012.

Hcxoonwvie oannnie.

bxh=1150%300 mm Pa3mepsI ceueHuns TIUTHI

a=42 MM PaccrosiHre OT LIEHTpa TAKECTH apMaTyphl 10 CKATOro Kpast
CEYEHHUS

As =923 mm? (6014) [Inomane ceyenus: apmaTypbl

M; =50 kH-m MoMeHT B pacueTHOM CEYEHHH OT IIOCTOSIHHBIX H
JUITUTEIbHBIX Harpy30K

Msh =10 kH-M MOMEHT OT KpaTKOBPEMEHHBIX Harpy30K

Knacc 6erona B15

Knacc apmatyper A400

Hcxoonvie oannvie APBAT:

Koaddurment HaaekHOCTH IO OTBETCTBEHHOCTH Y = 1

KosdduureHT Hae:)KHOCTH 110 OTBETCTBEHHOCTH (2-€ MpeeabHoe cocTosiHue) = 1
Jnvna snemenTa 1 m

Koaddunment pacuetHolt anuHbI B IIOCKOCTH X0Y 1

KoaddumnmenT pacueTHo# TIHMHBI B TUIOCKOCTH X0Z 1

Cayuaiinslii sxcriienTpucutet no Z npusst no CHull 52-01-2003 (Poccus)
Cayuaiinsnii sxcrienTpucutet 1o Y npunst nmo CHull 52-01-2003 (Poccus)
KoHcTpyKuus cTaTudecku Heonpeaeaumast

[Tpenenshas rudkocts - 200
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BepwuwdwukanmuoHHBe

I pHuUMED]P b

N
T Q=
Oy
F Jua b4
My
Ceuenue:
1+11az My oz sp
: : R e
h y o sz |, 5 X
- 55 575 74 575
sl e o
. . , D S
$a1 ﬂ L L L L L S
b =1150 mm 1150
h =300 mMm
a; = 35 MM
a, = 35 MM
S, - 6014
Apmartypa Kiacc Koadduuuent ycnosuii paboTsl
[TpononpHas A400 1
ITonepeunas A240 1
bemon:
Bup 6erona: Tsxenblid
Knacc 6erona: B15
Kosdduumnenrsl yc10Buii padoTnl 0eTOHA
Vb1 y4eT Harpy30K JJUTEIbHOTO 1eUCTBUS 1
Vb2 y4eT XapakTepa paspylleHus 1
Vb3 y4eT BEPTHKAIBHOTO TIOJIOKEHUS TIPH OCTOHUPOBAHUN 1
Vb4 y4eT 3aMOPaKUBAHUS/OTTaUBAHUS U OTPUIATENILHBIX TEMIIEPATyp 1

BrnaxxnocTh Bo3/yxa okpyskatorient cpeasl - 40-75%

Tpewyunocmoiikocms:
OrpaHnyeHHas [UPUHA PACKPBITHS TPEIIVH

TpeboBaHus K IIMPUHE PACKPBITUS TPEIIUH BBIOMPAIOTCS U3 YCIOBHS COXPAHHOCTH apMaTyphbl

JlormycTrMast IUpUHA PACKPBITHS TPEIIUH:
HenponomxurensHoe packpbitie 0,4 Mm
[IponomxurensHoe packpeiTue 0,3 Mm

Ycunus:
N=0xkH

My = 60 kH*m
Q,=0xH

M, =0 kH*m
Qy=0xH
T=0xH*™m

Koadduument mmurensroii vactu 0,83333
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BepwuwdwukaunmumoHHBe I puUMETP bI

Teopemuuecxoe peuienue:

IIpu TteopernueckoM pacuere [2] mo HEIUMHEWHOW nedOopMAlMOHHON MOJENIHU IpU
OTIpEJICIICHUH HANPSHKEHUST Oy TIOITYYEHO JITIOPBI pactpeneieHus qeopManuii &€ U HapsHKeHUH o
B O€ToHe, MOKa3aHHble Ha puC. 2. OTUM OSMIOpPaM COOTBETCTBYIOT CIEAYIOIINE 3HA4YEHUs
BHyTpeHHel npoaonbHoi cuiibl N 1 u3rubatomiero momenta M

N = 0,00439 xH ~ O;
M = 50,096 ~ 50 kHwm.

Hmeer MmecTo paBHOBecHE MEXKAYy BHYTPEHHHMMH M BHEIIHMMH ycwiusmu. [lpu sTom
pellIeHNH HANPsKEHUE B PAaCTSIHYTOM apmarype o, =236,692 MIIa.

& o, Mlla
&, max =0,000599 Oy max =4,3933
S
Lo o
> o
& T
= e
N
b
&,=-0,001183 o, =236,69 ©

Epima =-0,001478

Ouiopbl AedopMalii € M HANIPSIKEHUIT C (IS ONpe/IeSIeHHs G)

AHaJ'IOFI/I‘IHO, peuiasa 3aaady 00 OnpcaACIICHUN MOMCHTA TpeH_[I/IHOO6pa3OBaHI/I5I, MBI

MOJIyYUM  CIIEAYIOIIHE JIophl  (pHUC. 3), KOTOpBIC YIOBIETBOPSIOT TpeOoBaHusM 1. 8.2.14
CII 63.13330.2012.

g o, Mla
gb,max :0’000109 O-b,max :2’6255
i i
(e)]
—
Lo
< )
—
I ™
x
o o
&, =-0,0000275 Ot =-0,66 8
r - 1
0 e
[e0]
g gJ
£=00001/ | Gy=Ryse=11 81
_ - ®
&,=-0,000113 0. =-22,6505 g_
1By
gth:_O’OOO]'S thz:Rbt,ser =11

Onpsl 1edopMauii € M HANIPsIKEHUil G (V15 onpeaesIeHus Gy )
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BepwuwdwukanmuoHHBe I puUMETP bI

B coorBercTBrn ¢ 9TMU dmopamu Mere= 36,244 kH'M, G4 (= 22,651 Mlla.
Ha ocnoBanuu ¢opmynsr (1) (dpopmynsr (8.128) CII 63.13330.2012) mbI mOTy4daem

a,,. =0,306 mm.
acrc:(Pl'(PZ'(PS'\Vs'ﬁ'ls- 1)
ES

Cpagnenue pewienuit.

ITpoBepka IIMPUHA PACKPBITUS TPELIUH (JUIUTEIbHAs)

Teopus 0,306/0,3 =1,02

APBAT 0,974

Otknonenue, % 4.51%

Kommenmapuu:

1. B APBAT HeoOxomuMoO BBECTH IJWHY 3JIEMEHTAa W KJIACC TOMEepeyHOM apMarypsl. T.K. B
3a/1aue OHU HE OIpPEENICHbI, UCII0JIb30BaHbl JaHHBIE COOTBETCTBEHHO 1 M 1 A240.

2. 3HayveHHe 3aIUTHOTrO Cliost paBHO & — d/2 = 42 — 14/2 = 35 mm.

3. 3HadeHHe MOJTHOr0 MOMEHTa, NeHCTBYomIero B ceuenuu, M = My + Mg, = 50 + 10 = =
60 kH-Mm, ko3 durtuent amurensHoi yactu paen M, /M = 50/60 = 0,833.

4. B Ilocobumu [1] nomyuyena mmupuHa packpblTus TpeumH, pasHas 0.227 mm. Cronb
3HAYUTEIIbHOE PACXOXJACHUE C IPHUBEIECHHBIM TEOPETUYECKUM pELIEHUEM OObICHIETCS
UCIIOJIb30BAaHUEM II0JIXOJ]a, OCHOBAHHOI'O Ha TPEIENIBbHBIX YCHIUSAX, BMECTO HEJIMHEHHOU
nedopmanmonHoi Mosenu (cM. [2]).

5. Ortkinonenue pe3yiabtatoB APBAT oT TeopeTnueckoro pemeHus csizaHo ¢ TeM, 4to B APBAT

JJIA obOecriedeHuss BBIYHUCIUTEIHLHOM YCTOﬁqHBOCTH pacCMaTpuBarOTCd HE HUACAIBHBIC
JMarpaMMbl pabOTBl MaTEpHAIIOB, a JHArpaMMbl, B KOTOPBIX TOPH30HTAIbHAS YacTh rpaduka
o(€) nmeeT HeOOITBIION HAKITOH.
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BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem npozuba naumot

5d14 A400

I]ens: TlpoBepka pacuera IUIUTHI 110 AeopManusIM
3aoaua: IlpoBepuTh MPaBUIBHOCTH BHIYUCIICHUS TpOruda

Ccouiku: TlocoOue 1O TPOCKTUPOBAHWIO OCTOHHBIX U IKEJIE300€TOHHBIX KOHCTPYKIMH W3
TsDKENOro OeToHa 0e3 mpenBapuTeNbHOTO HampspkeHust apmarypsl (k CIT 52-101-2003), 2005, c.
173-174.

Daiin ¢ ucxXxo0OHbLIMU OAHHBIMU

Example 45.SAV

oruer — Arbat 45.doc.

Coomeemcmeue nopmamuenwvim 0okymenmam: CI1 52-101-2003, CIT 63.13330.2012.

Hcexoonwvie oannvie:

1=5,6 m [Tponet mUTHI

bxh =1000%200 mm PasMepbl ceYeHHs TUTUTHI

a=27 MM PaccrossHMEe OT LEHTpa TSKECTH apMmaTypbl O CKaTOro Kpas
CeUeHMs

As =769 mm* (5014) [Tnomanp cedeHust apMaTyphl

q =7 xH/m [TonHast paBHOMEPHO pacIipe/iesieHHast Harpy3Ka

qi= 6,5 kH/m YacTe MOTHOW pPaBHOMEPHO pPACIpPENEICHHOM Harpy3sku OT
MOCTOSIHHBIX U JUIUTENIbHBIX HAarpy30K

Knacc 6erona B15

Kitacc apmatypsl A400

Hcxoonvie oannvie APBAT:
KoaddutmeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Yp, = 1

KoadduimeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH (2-€ TIpe/ieIbHOe CoCcTosTHIE) = |

Koncmpyxkmuenoe pewienue:
5,6
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BepwuwdwukanmuoHHBe I puUMETP bI

Ceuenue:
b SW_IrI 5
’l?l‘fz z, B2
: : R =
h y sl A
' 53 500 7% 500
sl e of ¥
- - | — P
t, sl
b = 1000 MM 1000
h =200 mm
a; = 20 Mm
a, = 20 MM
Apmarypa Kiacc Koadbduuuent yciaoBuii paboTsl
[IpononbHas A400 1
ITonepeunas A240 1
3adannoe apmuposanue:
[Iponer VYyactoxk | munaa (M) | Apmatypa Ceuenue
mposer 1 1 5,6 S1- 5014
bemon:

Bup 6erona: Tsoxenblid
Kiacc 0etona: B15
ITnorHoOCTE OeToHA 2,5 T/m®

Koy dunuents! ycaoBuii padoThl 6eTOHA
Vb1 y9eT Harpy30K [UIATEIIEHOTO ACHCTBUS 1
Vb2 ydeT XapakTepa pa3pynieHHs 1
Vb3 YUYeT BEPTHKAJIBHOTO TOJIOKEHHUS TPH OCTOHUPOBAHUHT 1
Yos YYeT 3aMOPAKIUBAHUS/OTTANBAHHA U OTPUIATEIHHBIX TEMIIEPATYP 1

BrnaxxaocTs Bo3ayxa okpyskatomiei cpeasl - 40-75%

Ycnosua sxenayamavyuu:
Pexxum BiaaxxHoctu 0eToHa - EcrecTBEHHAS BIaXKHOCTH
BraxxnocTs Bo3myxa okpyskatomieit cpensl - 40-75%

Cpagenenue pewienuit:

IIpoBepka MaKCUMaJIbHBIM MPOTHO
ITocobue 31,5 Mmm

APBAT 32,847 mm
Otknonenue, % 4,2 %

Kommenmapuii: Paznuume B pe3ynbTaTax CBsi3aHO ¢ Tem, 4To B [locoOmm HMCHOIB3yOTCS
NpHUOIMKEHHBIE SMITUPUYEcKHe GOpMyIIbL.
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BepwuwdwukaunmumoHHBe I puUMETP bI
PACYETHI 11O ABH B 2.6-98:2009

Hecywaa cnocoonocms ceuenus

]
L
. . . F
o
[
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o )
T
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e o o =t
=]
e o o 3
~t
300

Ienws: Hecymiast ciocoOOHOCTh CEUCHUS
3aoaua: OnpenenuTb MaKCUMAJIbHBINA H3THOAIOIINI MOMEHT, BOCIIPUHUMAEMbII CEYeHUEM

Ccebinku: baixapebkuii 3.51. Po3paxyHOK 1 KOHCTPYIOBAaHHS 3TMHAIBHUX 32113006 TOHHUX
eneMeHTiB: HaBy. [loci6nuk / 3.5. brixapcekuid, I.I. Kapxyt. — JIpBiB: BunaBuuurso JIbBiBChKOI
noxitexHiku, 2017. — 188 c. (ITpumep 5.10, c. 73-75)

Daiin ¢ ucCxXoOHBIMU OAHHBIMU:

Pazoen npozpammor APBAT — Ixcnepmusa, pescum — Conpomuenenue yc/6 ceuenuii

Example-5.10-DBN.SAV
otuet — Arbat 5.10-DBN.doc.

Coomeemcmeue nopmamuenwvim ookymenmam: JIbH B 2.6-98:2009, JICTY b.B 2.6-156:2010
Hcxoonvie oannvie:

bxh =300x900 MM Pa3mepsl ceueHus Gaku

PaccrosiHre oT Kpas HW)KHEW apMaTypbl A0 HIDKHETO Kpas CeueHUs
(3aITUTHBIN CITOH)

PaccrosiHre OoT Kpas BepXHEW apMaTyphl J0 BEPXHErO Kpas CEYCHHUs
(3aITUTHBINA CITOH)

A1 = 2945 mm? (6025)  Tlnommazs CedeHUs HIDKHEH apMaTypbl

Asz = 942 mm* (39020) [Inomane ceyeHus: BEpXHEN apMaTyphl

a1= 27,5 Mm

a,= 20 MM

M=810,7 xHwm M3rubaromuii MOMEHT
Knacc 6eTona C20/25
Knacc apmatypsl A400C

Hcxoonvie oannvie APBAT:

KoaddurmeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Yp = 1
Koaddurment pacuernoit ammubl B iockoct XoY 1
KoaddutmenT pacueTHo# IIMHBI B TUIOCKOCTH X0Z 1
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BepwuwdwukanmuoHHBe

I pHuUMED]P b

Crnyuaitasiii skcrieHTpucutet 1o Z npusar o JIbH B.2.6-98:2009 ¢ usmenennem Nel
Crnyuaiinslii sxcueHTpucuteT no Y npusat no JAbH B.2.6-98:2009 ¢ usmenennem Nel

KoHcTpyknus cratnuecku onpeaenumas

Ceuenne
- * F | EE ——
h LR ¥ 4, 3
52 M al,Y
af JEe g 7
N N , S 3
:t1 il 2l | .
b =300 mm 300
21‘:92(? o~ S, - 30925, Bropoii psn 33325
5, = 201MM (paccTosiHHE B CBETY MEXKIY psAlaMu 35 MM)
S, - 3020
JlonmostHUTEIbHBIH
Apmartypa Kaace K03 PpunmeHT ycaoBui
padoThbI
[IpononpHas A400C 1
ITonepeunas A240C 1
Beron
Bux Oerona: Tsoxenbrit
Knacc 6erona: C20/25
3anonHutens: KBapiebii
JlonoJIHUTeIbHbIE NapaMeTPhbl
JlonmomHuTEIBHBIA KO3 OUIIUEHT yCIOBHIA pabOTHI 1
Bo3spact 6erona (nian) 28
Kiacc npo4yHOCTH LIEMEHTa Kimacc R
Bpewmst pa3BuTHsI OI3yYeCTH 36500 JTHEH
Temneparypa T(At) 20 °C
KonuuecTBo cyTOK, Korna Temneparypa T npeobnamgaer At 28 AHEH
OTHOCHUTENbHAS BJIAKHOCTh BO3AyXa 40 %
Pe3yabTaThl pacyera no KOMOMHALUAM 3arpysKeHH i
N M, Q. M, Qy T [Koobdmm] pario. y
€HT Ceiic-
kH |[xkH*m| xH |xH*M | xH | xH*wm | anutens- BpeN;eHHa MHKa Ocobas
HOH 4aCTH
1 10 810,7 |0 0 0 0 1
Kosgppuument
IIposepeno no IBH IIpoBepka R

CCUCHUA

IIpo4HOCTH 11O IPEEILHOMY MOMEHTY

0,991
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BepwuwdwukaunmumoHHBe I puUMETP bI

Cpasnenue peuienui

IIpoBepka [Ipo4HOCTH IO MpPEIETPHOMY MOMEHTY CEYECHUS
ITocoOue 810,7 xHm

APBAT 810,7/0,991 = 818,1 xHwm

Ortkionenue, %

0,9%

APBAT
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BepwuwdwukanmuoHHBe I puUMETP bI

Iloo6op apmamypul 6 d6anke, npumep 1

560
600

40

250

Ienw: [logbop apMatypsl B Oanke
3aoaua: OnpenenuTs III0MIA/b CEYEHUS IPOJOJIbHON apMaTypbl

Ccebinku: baixapebkuii 3.51. Po3paxyHOK 1 KOHCTPYIOBAaHHS 3TMHAIBHUX 32113006 TOHHUX
eneMeHTiB: HaBy. [lociOnuk / 3.4. brixapcekuid, I.I. Kapxyt. — JIpBiB: BunaBuuurso JIbBiBChKOI
noxitexHiku, 2017. — 188 c. (IIpumep 4.1, c. 47-48)

Daiinn ¢ UCXOOHBIMU OAHHBIMU:

Pazoen npozpammor APBAT — Iloooop apmamypewt, pexrcum — Iloooop apmamypel 6 ceuenuu

Example-4.1-DBN.SAV
otuet — Arbat 4.1-DBN.doc.

Coomeemcmeue nopmamuenwvim ookymenmam: JIbH B 2.6-98:2009, JICTY b.B 2.6-156:2010

Hcxoonwvie oannoie:

bxh =250x600 MM Pa3mepsl ceuenus Oanku

a =40 mm PaccTosiHue oT 1.T. apMaTyphl A0 Kpast CeUeHUs
M= 200 xkHm Wzrubaronuii MOMEHT

Knacc 6erona C12/15

Knacc apmatypsl A240C

Hcxoonvie oannvie APBAT:

KoaddurmeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Yp = 1

Jnuna snemenTa 1 M

Koaddutment pacueTHoit 1uHBI B TWIOCKOCTH X0Y 1

Koaddumment pacuernoit aymmubl B miockoct XoZ 1

Crnyuaitabsiii skcuieHTpucutet 1o Z npunar no JIbH B.2.6-98:2009 ¢ usmenenuem Nel
Cnyuaiinblii skcueHtpucuteT o Y npunar no JIbH B.2.6-98:2009 ¢ uzmenenuem Nel
Konctpykuus cratuuecku onpeaenumas
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BepwuwdwukaunmumoHHBe

I pHuUMED]P b

Ceuenue
b a SW_IrI S2
T ; :L 2 g = 254125
: : R =
h y o s3 ’, 3
23 @
5 Swz ol Y
. . —l* o B
:fﬂ‘l ﬂ §
b =250 mm
h =600 mMm -
a; = 40 MM 250
a, = 40 Mm
JlomosTHUTEIbHBIT
ApmMmarypa Kaacc K03 PUuMeHT yca0BUil
padoThI
[IpononbHas A240C 1
ITonepeunas A240C 1
beron
Bun Oerona: Tsokenbrit
Knacc 6erona: C12/15
3anonuurtens: KBapresslii
JlonoJIHUTeIbHBIE TAPAMETPbI
JlononHUTENbHBIN KOIPPUIIMEHT yCIOBUN pabOThI 1
Bospact 6erona (jian) 28
Knacc npounoctu niemeHnrta Knacc R
Bpewmst pa3BUTHs IOJI3yYECTH 36500 JTHEH
Temneparypa T(At) 20 °C
KonmuecTBo cyToK, Korja Temneparypa T nmpeo0namaer At 28 JHEH
OTHOCHTENTbHAS BIIAYKHOCTh BO3AyXa 40 %
N My QZ I\/IZ Qv T KO:)(I)'
¢unuent | Kparko- Ceiic- Ocos
T KH*M T KH*M T KH*M AJIUTE/Ib- BpEMEHHA MHKa cooast
HOIl s
JacTHu
110 200 |0 0 0 1

Pe3yabTaTsl nogdéopa apmatypbl

Hecummerpuunoe apmupoBanue | CuMMeTpUYHOE apMHPOBAHHE
cM cM
CyMMapHasi 19,328 1,381 16,989 2,427
Cpasnenue peuwienuil
IIpoBepka [TomobpanHOE apMUpOBaHUE
[ocoGue 1938,6 mm”
APBAT 1932,8 mm”
Otknonenue, % 0,3%
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BepwuwdwukanmuoHHBe I puUMETP bI

Iloo6op apmamypul ¢ 6anke, npumep 2

570
600

200

Ienw: [Togbop apMarypsl B Oaike
3aoaua: OnpenenuTs IIIO0MIAJb CEYEHUS IPOJOJIBHON apMaTypbl

Ccebinku: baixapebkuii 3.51. Po3paxyHOK 1 KOHCTPYIOBAaHHS 3rMHAIBHUX 3aJ11300€TOHHUX
eneMeHTiB: HaBy. [lociOnuk / 3.5. brixapcekuid, I.I. Kapxyt. — JIpBiB: BunaBuuurso JIbBiBChKOI
noxitexHiku, 2017. — 188 c. (IIpumep 4.2, c. 48-49)

Daiin1 ¢ UCXOOHBIMU OAHHBIMU:

Pazoen npozpammor APBAT — Iloooop apmamypewt, pexrcum — Iloooop apmamypel 6 ceuenuu

Example-4.2-DBN.SAV
otuet — Arbat 4.2-DBN.doc.

Coomeemcmeue nopmamuenwvim ookymenmam: JIbH B 2.6-98:2009, JICTY b.B 2.6-156:2010

Hcxoonwvie oannoie:

bxh =200x600 MM Pa3mepsl ceueHus Oanku

a =30 MM PaccTosiHue oT 1.T. apMaTyphl A0 Kpasi CeUeHUs
M= 135 kHm H3rubarommii MOMEHT

Knacc 6erona C20/25

Knacc apmatypsl A400C

Hcxoonvie oannvie APBAT:

KoadduimeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Yp = 1

Jnuna snemenTa 1 M

Koaddutment pacueTHoit 1uHBI B TWIOCKOCTH X0Y 1

Koaddurment pacuernoit aymmubl B miockoct XoZ 1

Crny4aitabsiii skcueHTpucutet 1o Z npunar no JIbH B.2.6-98:2009 ¢ usmenenuem Nel
Cnyualinblii s3kcuentpucuteT o Y npunar no IbH B.2.6-98:2009 ¢ uzamenenuem Nel
Konctpykuus cratuuecku ornpeaenumas
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Ceuenue
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b = 200 MM ©
h =600 Mm
a; = 30 MM 200
a, = 30 MM
JlomosTHUTEIbHBIT
ApmMmarypa Kaacc K03 PUuMeHT yca0BUil
padoThI
[IpononbHas A400C 1
ITonepeunas A240C 1
beron
Bun Oerona: Tsoxenbrit
Knacc 6erona: C20/25
3anonuurtens: KBapresslii
JlonoJIHUTeIbHBIE TAPAMETPbI
JlononHUTENbHBIN KOIPPUIIMEHT yCIOBUN pabOThI 1
Bospact 6erona (jian) 28
Knacc npounoctu niemeHnrta Knacc R
Bpewmst pa3BUTHs IOJI3yYECTH 36500 JTHEH
Temneparypa T(At) 20 °C
KonuuecTBo cyToK, Korja Temneparypa T nmpeotnamaer At 28 JHEH
OTHOCHTENTbHAS BIIAYKHOCTB BO3/yXa 40 %
N M, Q, M, Qy T |Ko3ddun
e | KPATROR | Cefie- | 6,
T kH*m T xkH*Mm T kH*m " Hoii  |PEMeEHHAs  MuKa
JacTHu
110 135 |0 0 0 1

Pe3yabTaTsl nogdéopa apmatypbl

HecummerpuuHoe apmupoBanue | CuMMeTpHYHOE ApMHPOBaHHUE
cM cM
cyMMapHas 7,13 0,625 6,941 1,218
Cpasnenue pewienuil
IIpoBepka [TogoOpanHOe apMHUpOBaHUE
ITocoGue 707,6 Mm*
APBAT 713,0 Mm°
Otxnonenue, % 0,8 %
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BepwuwdwukanmuoHHBe I puUMETP bI

Iloo6op apmamypul 6 6anke, npumep 3

660
700

300

I[ens: Ilon6op apmaTypsl B Oanke
3aodaua: OnpenenuTs IIOWAAL CEUEHHS POJOJIbHON apMaTyphl

Ccvinku: brixapepkuit 3.51. Po3paxyHOK 1 KOHCTPYIOBaHHS 3THHAIBHHUX 3113006 TOHHUX
enemenTiB: HaBy. [Tocionuk / 3.41. brixapcekuii, I.I. KapxyT. — JIpBiB: BumaBauirBo JIbBiBCHKOT
nogitexHiku, 2017. — 188 c. (ITpumep 4.3, c. 50-51)

Daiin ¢ UCXOOHBIMU OAHHBIMU:

Pazoen npozpammor APBAT — Iloodop apmamypeut, pesrcum — Iloooop apmamypel 6 ceuenuu

Example-4.3-DBN.SAV
otuet — Arbat 4.3-DBN.doc.

Coomeemcmeue nopmamuenvim ookymenmam: JIbH B 2.6-98:2009, ICTY b.B 2.6-156:2010

Hexoonwvie oannvie:

bxh =300x700 MM Pa3mepsl ceuenus 6amku

a =00 mm PaccrosiHue OT 11.T. apMaTyphbl 10 Kpasi CeUeHHUs
M= 475 kHwm H3zrubaromuii MOMEHT

Knacc 6erona C30/35

Knacc apmatypsl A500C

Hcxoonvie oannvie APBAT:

KoadduimeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Yp = 1

Jnvna snemenTa 1 m

Koaddunment pacuetHolt anuHbI B IIOCKOCTH X0Y 1

KoadduuumenT pacueTHoil [mmHbI B TWIOCKOCTH X0Z 1

Crny4aitasiii skcrieHTpucuteT 1o Z npusar o JIbH B.2.6-98:2009 ¢ usmenenuem Nel
Crny4aitasiii skcuienTpucutet 1o Y npusst no JAbH B.2.6-98:2009 ¢ usmenenunem Nel
KoHcTpyknus cratnuecku onpeaenumas
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b = 300 MM ©
h =700 mm
a; = 40 MM 390
a, = 40 Mm
JlonoTHUTeILHBIH
Apmatypa Kaace K03 PHIHMEHT yCa0BHIi
padoThbl
[IpononbHas A500C 1
[Tonepeunas A240C 1
beron
Bup 6erona: Tsxenblid
Knacc 6erona: C30/35
3anosHuTens: KBapiesblil
JlonoJiHuTeIbHbIE TApPaAMeTPbI
JIOTIOTTHUTENBHBIA KO PHUIIMEHT YCIOBUI paboThI 1
Bo3spact 6erona (;1Hn) 28
Knacc nmpouynoctr niemeHnrta Knacc R
Bpewmsi pazBuTus noaszydectu 36500 JHEN
Temneparypa T(At) 20 °C
KonnuecTtBo cyTok, koria temneparypa T npeobianaer At 28 JHEH
OTHOCHTENbHASI BIIAXKHOCTH BO3yXa 40 %
N My Q; M, Qy T  [Ko3p¢un
uent |Kpartkos|CeiicMuk Ocobast
T kH*m T kH*m T kH*M |[uinTenbHpeMeHHast a
0il yacTu
1 0 475 0 0 0 0 1

Pe3yabTaTsl nogdéopa apmatypbl

HecumMeTpuuHoe apmupoBanue | CuMMeTpHUYHOE APMHPOBaHHUE
Tun A821 % A821 %
cM cM
cyMMapHas 18,652 0,942 17,791 1,797
Cpasnenue pewienuil
IIpoBepka [TogoOpanHOe apMHUpOBaHUE
ITocoGue 1941,7 mm”
APBAT 1865,2 mm”
Otxnonenue, % 4.1 %
APBAT 186



BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem npo2uo6oe rxcene3zodvemonHoil 6a1Ku
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160 kHM

IJen»: Onpenenuts nporud 6aJky MpU 33JaHHBIX UCXOJHBIX JAHHBIX
3aoaua: OnpenenuTts BEIUUNHY POruda 6anku

Ccebrnku: TpakTHIHAN pO3paxyHOK €JIEMEHTIB 3a1i300eTOHHUX KOHCTpyKIii 3a JIBH B.2.6-
98:2009 y mopiBHsHHI 3 po3paxyHkamu 3a CHull 2.03.01-84* i EN 1992-1-1 (Eurocode 2) / B.M.
babaeB, A.M. bambypa, O.M. IlycroBoiiToBa Ta iH.; 3a 3ar. pea. B.C, lImyknepa. — Xapkis:
3omoTi cTopinku, 2015. — 208 c. (IIpumep 15, c. 92.)

Daiin ¢ ucCX0OHBIMU OAHHBIMU:

Pazoen npozpammol APBAT — Ixcnepmusa, pescum — Ilpozué oononponemnoii 6anku

Example-15.1-DBN.sav
otuet — Arbat 15.1-DBN.doc

Coomeemcmeue nopmamuenvim ookymenmam: JIbH B 2.6-98:2009, ICTY b.B 2.6-156:2010

Hcexoonwvie oannvie:

1=6,0 m [Tposnet Ganku

bxh =200x500 MM Pa3mepsl ceuenus Ganku

a =126 MM PaccrosiHMe OT Kpast apMaTypbl 10 Kpasi CeUeHUs (3allUTHBINA CII0M)
As = 1232 mm® (20328) [1nomane ceyeHnus: apmaTypbl

M= 160 xHm H3rubarormuii MOMEHT

Knacc Oerona C20/25

Knacc apmatypsl A400C

Hexoonwie oannvie APBAT:

KoadduimeHT Ha1e:KHOCTH IO OTBETCTBEHHOCTH Yp = 1
JlnuHa snemMeHnTa 6 M
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b =200 mm o
h =500 mm
a; = 26 MM 200
A, = 26 MM
JlomosTHUTEIbHBIT
ApmMmarypa Kaacc K03 PUuMeHT yCca0BUil
padoThI
[IpononsHas A400C 1
[Tonepeunas A240C 1
3agaHHOE apMHUpPOBaHHE
[Iposer Yyacrok | JlimHa (M) | Apmatypa Ceuenue
mpoJjeT 1 1 6 S; - 228
[Tonepeunas
apmartypa
BJIOJIb OCU Z
216, mar |
MONepeyHOn
apMaTypbl
100 mm
Beron
Bux Oerona: Tsoxenbrit
Knacc 6erona: C20/25
3anonHutens: KBapiiebii
JlonoJIHUTeIbHbIE TapaMeTPhbl
JlononHUTENbHBIN KOIPDUITMEHT YCIOBUH pabOThI 1
Bo3spact 6erona (nian) 28
Kiacc npodHOCTH LIEMEHTa Kimacc R
Bpewmst pa3BuTHs nonsydectu 36500 TTHEH
Temneparypa T(At) 20 °C
KonnuecTBo cyTok, Korja Temneparypa T nmpeonamaer At 28 JHEH
OTHOCHUTENbHAs BIAXHOCTh BO3AyXa 40 %

APBAT
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BepwuwdwukanmumoHH BI

e I pHuUMED]P b

Pe3yabTaThl pacuera nporudos

MaxkcuMabHbIH porud MuHHMMaJIbHBII IPOrud
[Iponer Bennuuna IIpuBsizka Bennuuna IIpuBszka
MM M MM M
npoJier | 19,107 3,012 0 6
Cpasnenue pewienuii

ITpoBepka Bennunna nporuta

ITocobue 22,2 MM

APBAT 19,107 mm

Otxnonenue, % 16,2 %

Kommenmapuii. Paznuuue B pe3ysbTaTax CBsi3aHO C¢ TeM, yTo B llocoOum wuCmoab3yroTcst
NpUOIMKEHHBIE SMIIUPUYECKHE (POPMYJIbI UCIIONb3YIOIINE KPUBU3HY B CEUEHUHU C MAKCUMaIbHBIM
usrubaromuM MoMmeHToM. B mporpamme APBAT mporu® ompenensieTcss Ha COOTBETCTBYIOIIMX
KpHUBU3HAaX B Pa3HbIX CCUCHUAX I10 AJIUHEC OaJIKH.
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BepwuwdwukaunmumoHHBe I puUMETP bI

Pacuem WUPUHRBL DACKDbIMUA MPpEeulun

460
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2028
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200

40

Ienwy: OnipenenuTh TPEIIMHOCTOMKOCTD OaIKu
3aoaua: OnpeaenauTh NIUPUHY PACKPBITUS TPEUIUH

Ccovinku: TIpakTHIHUN pO3paxyHOK €JIEMEHTIB 3a11300€ TOHHUX KOHCTpYKIii 3a JIBH B.2.6-
98:2009 y nopiBHsiHHI 3 po3paxyHkamu 3a CHull 2.03.01-84* i EN 1992-1-1 (Eurocode 2) / B.M.
babaeB, A.M. bam6ypa, O.M. IlycroBoiiToBa Ta iH.; 3a 3ar. pea. B.C, llImyknepa. — Xapkis:
3ooTi cropinku, 2015. — 208 c. (ITpumep 14, c. 88-90.)

Daiin ¢ ucCX0OHBIMU OAHHBIMU:

Pa3zoen npozpammot APBAT — Ixcnepmus3a, pescum — Conpomuenenue »xc/6 ceuenuil

Example-14-DBN.SAV
otuet — Arbat 14-DBN.doc.

Coomeemcmeue nopmamuenwvim ookymenmam: JIbH B 2.6-98:2009, JICTY b.B 2.6-156:2010

Hcxoonwvie oannoie:

1=6,0 m [Mposnet Ganku

bxh =200x500 MM Pa3mepsl ceueHus Oanku

a =126 MM PaccrosiHMe OT Kpast apMaTypsl 10 Kpasi CeUeHUs (3allUTHBINA CII0M)
As = 1232 mm® (20328) [1nomane ceyeHnus: apmaTypbl

M= 160 xHm H3rubarormmii MOMEHT

Knacc Oerona C20/25

Knacc apmatypsl A400C

Hcxoonvie oannvie APBAT:

KoadduimenT Haie:xKHOCTH IO OTBETCTBEHHOCTH Yp = 1

Jnuna s3neMenTta 6 m

Koaddurment pacuernoit anmunsl B iockoct XoY 1

KoaddutmenT pacueTHoit nuHbBI B TWIOCKOCTH X0Z 1

Cnyualinbiii skcueHTpucuteT 1o Z npusst o JIbH B.2.6-98:2009 ¢ nsmenenunem Nel
Crnyuaitabiii skciieHTprucuteT o Y npussaT o JIbH B.2.6-98:2009 ¢ usmenennem Nel

APBAT 190


https://scadsoft.com/tests_arbat/content/images/arbat_45/Example_45_sav.rar
https://scadsoft.com/tests_arbat/content/images/arbat_45/Arbat_45_doc.rar

BepwuwdwukanmuoHHBe

I pHuUMED]P b

KoHcTpyknus cratuuecku onpeaenumas
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b =200 mm Nije ' @
h =500 MM 200
a; = 26 MM
A, = 26 MM
S1 - 2028
JonosHuTeNbHBIH
ApmMmarypa Kunace k03¢ PUUMEeHT yCJI0BU
padoThI
[TpononpHas A400C 1
ITonepeunas A240C 1
Beron
Bux Oerona: Tsoxenbrit
Kiacc 6erona: C20/25
3anonHutens: KBapiebii
JlonoJIHUTeIbHbIE TapaMeTPhbl
JIOonOJTHUTENbHBIN KO PHUIMEHT YCIOBUH paboThl 1
Bo3spact 6erona (;ian) 28
Kiacc npo4yHOCTH LIEMEHTa Kimacc R
Bpewmst pa3BuTHs non3ydectu 36500 JTHEH
Temneparypa T(At) 20 °C
KonuuecTBo cyTOK, Korna temneparypa T npeoGiamaer At 28 AHEH
OTHOCHUTENbHAs BIXKHOCTh BO3/1yXa 40 %
TpemuHOCTONKOCTD
ITapamerpbl
MaxkcruMasbHasi IUPUHA PACKPBITUS] TPELIMH Wmax 0,3 |MM
Koa¢pdunuent
IIposepeno no JIBH IIposepka I/ICHO?;?;OI:}?IHHH
mn. 7.3.4.2,5.3.1.4 ICTVY b B.2.6-156-2010 IITuprHa paCKPBITHS TPEIIUH 0,869
Cpasnenue pewtenuil
ITpoBepka [IuprHa pacKpBITHS TPEIIHH
ITocobue 0,26 MM
APBAT 0,869x0,3=0,261 mm
Orxkionenue, % 0,4 %

APBAT
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BepwuwdwukaunmumoHHBe I puUMETP bI

Hecyma}l CHOCOOHOCHIb HAKIOHHO20 CeUeHU
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Ilens: OnipenenuTh HECYIIYIO CIIOCOOHOCTh HAKJIOHHOTO CEYEHUS
3aoaua: 11poBepUTh CONPOTUBIIEHNUS CPE3Y IEMEHTA C IONIEPEUHOMN apMaTypon

Cceoinku: IlpoexTyBaHHs 3a11300eTOHHUX KOHCTpYKLii. [Tocionuk / A.M. bamOypa, [.P.
CazonoBa, O.B. [loporosa, O.B. Boiinexiscbkuit; 3a pen. A.M. bamOypa — Kuis: Maiictep kHur,
2018. — 240 c. (ITlpumep 5.2, c. 151-153)

Daiinn ¢ ucCXo0OHBIMU OAHHBIMU:

Pazoen npozpammor APBAT — Ixcnepmusa, pescum — Conpomuenenue ync/6 ceuenuii

Example-5.2-DBN.SAV
otuet — Arbat 5.2-DBN.doc

Coomeemcmeue nopmamuenwvim ookymenmam: JIbH B 2.6-98:2009, JICTY Bb.B 2.6-156:2010

Hcxoonwvie oannoie:

bxh =300x600 MM Pa3mepsl ceueHus Oanku

a=25mum Benuunna 3ammmTHOTO ¢10s OeToHA

Veq= 91 kH PacueTHas nomnepeyHas cuia

3254500C HwxHss pacTaHyTas apmatypa BO3JIE€ OMOPBI
Knacc 6eTona C25/30

Knacc nmpononsnoii apmaryper  A5S00C
Knacc nonepeunoii apmatyper  A400C

Hcxoonvie oannvie APBAT:

KoadduimenT Haie:xKHOCTH IO OTBETCTBEHHOCTH Yp = 1

Jnuna s3neMenTta 6 m

Koaddurment pacuernoit amuubl B miockoct XoY 1

KoaddutmenT pacueTHoit nuHbBI B TWIOCKOCTH X0Z 1

Cnyualinbiii skcueHTpucuteT 1o Z npusst o JIbH B.2.6-98:2009 ¢ nsmenenunem Nel
Crny4aitabsiii skcuieHTpucutet 1o Y npusst no JIbH B.2.6-98:2009 ¢ usmenenuem Nel
KoHcTpykius ctaTuuecku onpeennmas
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b =300 mMm
h =600 Mm 300
a; = 25 MM '
a, = 25 Mm
S: - 30725
MNonepeyHas apmaTypa BOonb ocu Z 28, war
nonepeyHon apmatypbl 75 MM
JlonmoiHUTEIbHBIH
Apmartypa Kaace K03 PpunmeHT ycaoBui
padoThbI
[TpononwHas A500C 1
ITonepeunas A400C 1
beron
Bux O0erona: Tsoxenbrit
Kiacc 6erona: C25/30
3anonHutens: KBapiesbii
JlonoJIHuTeIbHBbIE TApaMeTPbl
JlonoJTHUTENbHBIN KO PHUIMEHT YCIOBUI paboThI 1
Bo3spact 6erona (;ian) 28
Knacc npouynocTr nieMmeHTa Knacc R
Bpewmst pa3BuTHs non3ydectu 36500 JTHEH
Temneparypa T(At) 20 °C
KonnuecTtBo cyTok, kora temneparypa T npeoOianaer At 28 JHEH
OTHOCHUTENbHAs BIXKHOCTh BO3/1yXa 40 %
N My Q. M, Qy T Koaddurm
€HT Kpatkospe| -, .
kH kH*Mm xH kH*Mm kH kH*M |ATUTENbHO| MEHHas Ceifcmuia | Ocobas
1 yactu
1 1 0 191 0 0 0 1
IIposepeno no /IH IIpoBepka Koy uuueHT ncnoib30BaHusA
m 6.2.1.7 Comportusnenue cpesy npu (1,915
nevicteuu Vz 0e3
MIONEPEYHON apMaTypbl
m 6.2.1.6 Comporusnenue cpe3y mpu 0,987
JEUCTBUU VZ ¢ IONEPEUHOM
apMarypou
Cpasnenue peuwienuil
IIpoBepka ConpoTHBIieHHE cpe3y 0e3 MOoMepeyHON apMaTyphbI
ITocoGue 191/100=1,91

APBAT
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BepwuwdwukaunmumoHHBe I puUMETP bI

APBAT 1,915
Orkionenue, % 0,3%
ITpoBepka ConpoTuBIEHUE CPE3y C MONEPEUHON apMaTypoit
ITocobue 191/194=0,985
APBAT 0,987
Otxnonenue, % 0,2%
APBAT 194



BepwuwdwukanmuoHHBe I puUMETP bI
PACYET IO EN 1992-1-1
Iloobop apmamypot 6 d6anke, npumep 1

440
500

As

60

260

Ifens: Tlon6op apmaTypsl B Oanke
3aodaua: OnpenenuTs IWIOWAAL CEYSHHS MPOJOJIbHON apMaTyphl

1) Ccwinxu: Reinforced concrete desing to Eurocode 2. W.H.Mosley, J.H.Bumgey and R.
Hulse, 2007 (ITpumep 4.1, c. 70-71)

Daiin ¢ UCXOOHBIMU OAHHBIMU:
Pazoen npozpammor APBAT — Iloodop apmamypewt, pesxrcum — Iloooop apmamypel 6 ceuenuu

Example-4.1-EN.SAV
otuet — Arbat 4.1-EN.doc.

Coomeemcmeue nopmamuenvim ookymenmam: EN 1992-1-1

Hexoonwvie oannvie:

bxh =260x500 MM Pa3mepsl ceuenus 6anku

ar = 60 MM PaccrostHue OT 11.T. apMaTyphI 10 Kpasi CEYCHHUS
M =185 kHwm H3rubarommmii MOMEHT

Knacc 6erona C20/25

Knacc apmatypsl B500M(A)

Hcxoonwie oannvie APBAT:

Koaddurment nagesxxnoctu mo orsercrBeHHOCTH KFI =1

KoaddutmeHT, yIuThIBAIONIN BIUSHAE JITUTEIBHOCTH MPUIOKCHHS HATPy3KH HAa IPOYHOCTH
OeToHa MpH CKATUU O = 0,85

Jnuna snementa 1 m

Koaddurment pacuernoit anmuubl B miockoct XoY 1

KoaddutmenT pacueTHo# 1IMHBI B TUIOCKOCTH X0Z 1
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b =260 mm RV
h =500 mm
a; = 60 MM 260
a, = 50 Mm
ApMATVDA Kiace Jlono/IHUTEeILHBIN KO3 PuumeHT
pMatyp YCJIOBHUH padoThl
ITpoonbHas B500M (A) 1
[Toniepeunast B420S (B) 1
beron
Bun Oerona: Tsoxenbrit
Knacc 6erona: C25/30
3anonnutens: Kapiesbii
JlonoJIHUTEIbHbIE TAPAMETPhI
JlonOJTHUTENbHBIN KO PHUIMEHT YCIOBUH paboThl 1
Bo3spact 6erona (;1an) 28
Knacc npounocTr ieMeHTa Knacc R
Bpewmst pa3BuTHs non3ydectu 36500 JTHEH
Temneparypa T(At) 20 °C
KonnuecTtBo cyTok, kora temneparypa T npeoOianaer At 28 JHEN
OTHOCHUTENbHAs BIAXKHOCTh BO3/1yXa 40 %
N M, [ Q [ M [ Q T [ Koo [ g0
¢unment P .
T cH*M T cH*M T wH*M | namress- BpemeH- |CeiicMuka| Ocobas
HO# YyacTH Has
110 185 |0 0 0 0 1

Pe3yabTaThl noadopa apMaTypsbl

Hecummerpuunoe apmupoBanne | CuMMeTPpHYHOE apMHPOBAHHE
Tun A821 % A821 %
cM cM
CyMMapHasi 11,529 0,985 11,305 1,933
Cpasnenue peuwienuil
ITpoBepka [TomoOpanHOE apMUpOBaHUE
[Tpumep 1140 mm°
APBAT 1152,9 mm*
Otknonenue, % 1,1%

APBAT
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Hecywasa cnocoonocms ceuenus, npumep 2

520

675

300

80

IJen»: Hecymas ciocoOOHOCTh CEYEHUs
3aoaua: Onpenenuts MaKCUMaIbHbINA N3rM0aOMi MOMEHT, BOCIIPUHUMAEMbIH CEUEHUEM

Ccewuixu: Reinforced concrete desing to Eurocode 2. W.H.Mosley, J.H.Bumgey and R. Hulse,
2007 (ITpumep 4.2, c. 72)

Daiin ¢ ucCxoOHBIMU OAHHBIMU:

Pa3zoen npozpammor APBAT — Ixcnepmusa, pescum — Conpomuenenue yc/6 ceuenuii

Example-4.2-EN.SAV
otuet — Arbat 4.2-EN.doc.

Coomeemcmeue nopmamuenwvim ookymenmam: EN 1992-1-1
Hcxoonvie oannvie:

bxh =300x600 MM Pa3mepsl ceueHus Oanku

PaccrosiHMe OT Kpas HMJKHEW apMmarypbl IO HW)KHETO Kpas CeYeHUs

ar= 67,5 Mm N o
(3aIIMTHBIN cI10i)

As1 = 1470 MM [Tmomaae ceyeHust HUKHEW apMaTypbl
M= 284 xHwm H3rubaromuii MOMEHT

Knacc 6eTona C20/25

Kracc apmatypsr B500M(A)

Hcxoonvie oannvie APBAT:

KoaddunmenT manexHoctu o orBerctBeHHOCTH KFI =1

KoaddutmenT, yauThIBaIONINi BIUSHUAE JITUTEIBHOCTH MPUIOKEHHS HATPY3KH Ha TPOYHOCTh
OeToHa MpH CKATUU O = 0,85

Jnuna snemenTa 1 M

KoaddutmenT pacueTHo#t 1uHbBI B TWIOCKOCTH X0Y 1

Koaddumment pacuernoit aymmubl B miockoct XoZ 1
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BepwuwdwukaunmumoHHBe I puUMETP bI

Ceuenne
b s Sy 52 1594150
* * * : _t |52
N
h y o sa |l A =
' s ®
sl J2ve 8
. . :F | D ™ ©
3y 51 %
b =300 mm % ° ¢ °
h = 600 Mm
a; = 67,5 MM 300
a, = 20 MM :
S1 - 3025
ADMATVDA Kaace JonojHUTEeIbHBIN KO3 PuumenT
pMatyp yCJI0BHI padoThI
[IpononbHas B500M (A) 1
[Monepeunast B420S (B) 1
Beron
Bun Oerona: Tsoxenblit
Knacc 6erona: C20/25
3anonHutens: KBapiebii
JlonoJIHUTeIbHbIE TapaMeTPhbl
JlonmomHuTEBHBIA KO3 OUITUEHT yCIOBHIA pabOThI 1
Bo3spact 6erona (;1an) 28
Kiacc npo4yHOCTH LIEMEHTa Kimacc R
Bpewmst pa3BuTHsI TOJI3yYECTH 36500 JTHEH
Temneparypa T(At) 20 °C
KonuuecTBo cyTOK, Korna Temneparypa T npeobGnamaer At 28 AHEH
OTHOCHUTENbHAS BJIAKHOCTh BO3AyXa 40 %
Pe3yabTaTsl pacyera no KOMOMHAUMSAM 3arpyKEeHHH
N M, V, M, Vy T
T kH*M T kH*M T kH*M
1 |®ynnameHTanbHas 0 284 0 0 0 0
KOMOUWHaIU
IIposepeno mo EN 1992-1-1 IIpoBepka Kosppuument
HCNOJb30BAHUSA
[Ipo4HOCTH IO TIPEETEHOMY 1,003
MOMEHTY CeUeHUs
Cpagenenue peuwienuil
ITpoBepka [TpoyHOCTH MO MPEeIETLHOMY MOMEHTY CEUEHUS
[Tpumep 284 xHwm
APBAT 284/1,003 = 283,15 kHwm
Otknonenue, % 0,3%

APBAT
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Iloo6op apmamypul 6 6anke, npumep 3

Ad

50

440
500

As

60

260

Ienw: [Tonbop apMatypsl B Oake
3aoaua: OnpenenuTs IUIOMAAb CEYEHHS IPOJOJIBHON apMaTypbl

1) Ccwvinixu: Reinforced concrete desing to Eurocode 2. W.H.Mosley, J.H.Bumgey and R.
Hulse, 2007 (ITpumep 4.3, c. 76)

Daiinn ¢ UCXOOHBIMU OAHHBIMU:

Pazoen npozpammor APBAT — Iloooop apmamypewt, pexrcum — Iloooop apmamypel 6 ceuenuu

Example-4.3-EN.SAV
otuet — Arbat 4.3-EN.doc.

Coomeemcmeue nopmamuenwvim 0okymenmam: EN 1992-1-1

Hcxoonwvie oannoie:

bxh =260x500 mm PasmMepbl ceueHus 6aaKu

a;= 60 mm PaccTosiHue OT 1eHTpa TSHKECTH apMaTypPhl 10 HUKHETO Kpast
a= 50 mm PaccrosiHre OT IIEHTpa TSKECTH apMaTyphl 10 BEPXHETO Kpast
M= 285 kHm H3rubarommmii MOMEHT

Knacc 6eTona C20/25

Knacc apmatypsl B500M(A)

Hcxoonvie oannvie APBAT:

Koadduuuent nagexnoctu no orerctBeHHOcTH KFI =1

KoaddummenT, yauTsIBaromumii BIASHAE [UTHTEITBHOCTH TIPUIIOKEHUS HATPY3KH Ha MTPOYHOCTD
OeToHa MpH CIKATUU O = 0,85

Jnvna snemenTa 1 m

Koaddunment pacyetHolt anuHbI B IIOCKOCTH X0Y 1

KoaddummenT pacueTHo# TIHMHBI B TUIOCKOCTH X0Z 1
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BepwuwdwukaunmumoHHBe

I pHuUMED]P b

Ceuenue
e o
. . J: R _vi'_S_g 130 %130
h y sl %, o
' 23 &
il . o & ol Y
» » ; D S
t, sl
o
b = 260 Mm &
h =500 mm
a; = 60 MM 260
a, = 50 Mm
Apmatypa Kiace I[OHO.J'IHI/ITCJILHEII/I K03 PpuuueHT
YCJIOBHH padoThl
ITpomonbHas B500M (A) 1
[Monepeunast B420S (B) 1
beron
Bun Oerona: Tsoxenbrit
Knacc 6erona: C25/30
3anonnutens: Kapiesbii
JlonoJIHUTEIbHBIE TAPAMETPbI
JlonOJTHUTENbHBIN KO PHUIMEHT YCIOBUH paboThl 1
Bo3spact 6erona (;1an) 28
Knacc npounocTr ieMeHTa Knacc R
Bpewmst pa3BuTHs non3ydectu 36500 JTHEH
Temneparypa T(At) 20 °C
KonnuecTtBo cyTok, kora temneparypa T npeoOianaer At 28 JHEN
OTHOCHUTENbHAs BIKHOCTh BO3/1yXa 40 %
N M V Kparkospe- N
T kH*m T MeHHasA Ceiiemmica
1 |Oyngamenranbhas |0 285 0
KOMOWHAIHSA
PesyabTaTsl noxdopa apMatypbl
CummeTpu4Hoe
HecummeTrpu4HOe apMHpOBaHHe
Tun apMHpOBaHHe
AS; AS; AS;
7 7 % 2 %
cM cM cM
CyMMapHasi 19,816 2,714 1,926 17,417 2,977
Cpasnenue pewienuil
ITpoBepka [TomobpanHoe apMuUpoOBaHUe
Tpumvep AS; + AS, = 1777 + 438 = 2215 mMm°
APBAT AS; + AS; = 1981,6 + 271,4 = 2253 mMm°
OTtkioHeHUE, % 1,7%

APBAT
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BepwuwdwukanmuoHHBe I puUMETP bI

Hecywan cnocoonocms ceuenus, npumep 4

o o |—
As2 %
S
.~ <
AR
L
Asf
(o] (o] (o]
L
~3
280

I[ens: Hecymas criocoOHOCT CEUEHUs
3aoaua: OnpenenuTs MaKCUMaIbHBIA U3TUOAIOIINA MOMEHT, BOCIIPUHUMAEMBIN CEUCHHEM

Cceouixu: Reinforced concrete desing to Eurocode 2. W.H.Mosley, J.H.Bumgey and R. Hulse,
2007 (ITpumep 4.4, c. 76 - 77)

Daiin ¢ uCX0OHBIMU OAHHBIMU:

Pazoen npozpammot APBAT — Ixcnepmus3a, pescum — Conpomuenenue »xc/6 ceuenuil

Example-4.4-EN.SAV
otuet — Arbat 4.4-EN.doc.

Coomeemcmeue nopmamusnvim ookymenmam: EN 1992-1-1

Hcexoonwvie oannvie:

bxh = 280x550 Mmm Pa3mepsl ceuenus Ganku

a1= 40 mm PaccrostHue OT II.T. apMaTyphl 10 HUKHETO Kpasi CEUYCHUS
As1 = 2410 MM [1nomans ceyeHus: HUAKHEN apMaTyphl

az= 50 mm PaccrostHue OT 11.T. apMaTyphl 10 BEPXHETO Kpasi CEUCHUS
As; = 628 mm® [Inomane ceyeHus: BEpXHEN apMaTypsl

M =443 xHwm H3rubaromuii MOMEHT

Knacc 6erona C20/25

Knacc apmatypsr B500M(A)

Hcxoonvie oannvie APBAT:

Koaddurnment nagerxxnoctu o orserctBeHHOCTH KFI =1

KoadduureHT, yuuThIBalOmUi BIUSHUE JUTUTEIBHOCTH PUIIOKEHHUS HATPY3KHU Ha IPOYHOCTD
OeTOHa MpH CHKATHH Ol = 0,85

JlnuHa snemenTta 1 m

Koadduuument pacueTHoit [ymmHbI B TWIOCKOCTH X0Y 1

Koaddunment pacuetHoit 1iauHbI B TWIocKOCTH X0Z 1
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BepwuwdwukaunmumoHHBe I puUMETP bI

Ceuenue
T+F n s 1464140
* * :L F | EE ol e °
3
h L & %, ]
, 52 N ol Y
sl 12z B
- - | D 8
:ffl‘l E g
b = 280 Mm RAle o o
h =550 mm
a; = 40 Mm 280
a, = 50 Mm
S, - 3032
S, - 2020
OMOJIHUTEIbHbIA KO PunmenT
ApmMmarypa Kaacc A .
pMatyp yCJI0BHii padoThl
[IpononbHas B500M (A) 1
[MonepeuHast B420S (B) 1
beron
Bun Oerona: Tsoxenbrit
Knacc 6erona: C20/25
3anosHuTEns: KBapresblil
JlonoJIHUTeIbHBIE TAPAMETPbI
OTIOJTHUTEIbHBIA KO DUIIMEHT yCI0BUN pabOThI
i y i pabd 1
Bospact 6erona (jian) 28
Knacc npounoctu niemeHnrta Knacc R
Bpewmst pa3BuTHsI TOI3y4eCTH 36500 JTHEH
Temneparypa T(At) 20 °C
KonuuecTBo cyToK, Korja Temneparypa T nmpeoonamaer At 28 JHEH
OTHOCHUTENbHAS BIAKHOCTh BO3AyXa 40 %
Pe3yabTaThl pacuyera mo KOMOMHALMAM 3arpyKeHUit
N M, vV, M, vV, T
T kH*M T kH*m T kH*m
1 |OynmaMmeHTaNmBHAS 0 443 0 0 0 0
KOMOMHAISA
Kox¢ppuument
IIpoBepeno mo EN 1992-1-1 IIpoBepka bpuu
HCMOJIL30BAHUS

[IpoyHOCTH 11O TIpEAETLHOMY
MOMEHTY CEYEHHUS

1,047

Cpasnenue peuienuit
ITpoBepka [Tpo4HOCTP 1O NIPEICILHOMY MOMEHTY CEYCHUS
[Tpumep 443 kHm
APBAT 443/1,047 = 423,1 xHm
Otknonenue, % 45 %
APBAT 202
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BepudwumkanumoHHB e N puUMETP bI

Ilpogepka ceuenHua UeHmMpPAIbHO-PACMAHYMOZ0 HUINICHEZ0 NOACA (epmbl no
Hecyuwell cnocodnocmu

d d

AL‘——- ;/ // -——)»N %2% 100
3000 150

ILenw: [IpoBepka pacyera CONPOTUBIICHUS CEYEHUN.
3aodaua: [IpoBepUTh NMPAaBUIBHOCTh aHAIN3A MPOYHOCTH HOPMAJIbHBIX CEUCHUM.

Ccoinku: HaconoB C.b. PykoBOACTBO 1O IPOEKTUPOBAHMIO M PACUYETY CTPOUTENIBHBIX
KOHCTPYKIUH. B momomip npoexktupoBiuky. — Mockpa: MznarensctBo ACB, 2013. — c. 62-63.

Hms paiina ¢ ucxoonvimu oannvimu: Example 3.SAV; oruer — Decor 3.doc.
Bepcus npocpammer: JIEKOP 21.1.1.1, 17.02.2016.
Coomeemcmeue nopmamueuvim ookymenmam: CHull 11-25-80, CIT 64.13330.2011.

Hexoonwvie oannvie uz ucmovnuka.

bxh=15x10 cm PasMepbl ceyeHus dIIeMEHTa
I=3m JlnuHa 37eMeHTa

d=1,6cm JlnameTp oTBepCTHS OCIabIeHUS
N =60 xH Pactsaruaromee ycunue

Marepwuai 31eMeHTa: COCHa.
CopT npeBecuHsl: 2.
Knacc yenoBus sxcrunyararmn: 1 (A2 cormacao CHull 11-25-80).

Hcxoonvie oannvie IEKOP:

KoadduimeHT Haie)KHOCTH 1O OTBETCTBEHHOCTH Yn = 1

KoadduuumenTs! ycnouit paboTsl

KoaddunmenT ycnoBuii paboTsl Ha TEMIIEPATypPHO-BIaKHOCTHBIN PEXUM 1
OKCIUTyaTali Mg

Y4er BIUSHUS TEMIEPATYPHBIX YCIOBUN SKCILTyaTaluu My 1
VYder BIUSHUS JUIMTEIBHOCTH HArPyKEeHUsL My 1
Koaddurment ycnoBuii paboThl Mpu BO3ACUCTBUU KPATKOBPEMEHHBIX 1
Harpy3oK My

Ko duumenT, yunThIBalONMHA BIUSHUAE MPONUTKHU 3aIIUTHBIMU COCTaBaAMU My 1

[Topona npesecunsl - CocHa

Coprt apeBecuHsI - 2

[IpenenbHas TMOKOCTH pacTAHYTHIX di1eMeHTOB - 200
[TpenenbpHast THOKOCTD CXKATHIX AIE€MEHTOB - 120
Jnuna snemenTta 3 M
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H

i

Koaddumument pacuernoit amuusl B iockoctn XOY - 1

H

i

Koaddunment pacyetnoi nnuHsbl B Iiockoct XOZ - 1

Ceuenue:
Z
o
75 75
h \\\ d X 4
% 3
Lb | Y
3
b =150 Mmm
h =100 mm lq
150 D|
Ceuenne n3 HEKJIECHOM IPEBECHHBI

OcnabiieHne, He BBIXOJIAIIEe Ha KPOMKY
2
TTimomane ocimabinenus - 24 cMm

Ycunua:

N =60 xkH

My = 0 kH*m

Q;=0«xH

M; = 0 kH*Mm

Qy=0«xH

Cpasnenue peuwienuii:

@aiin coxpaHeHus Example 3.SAV

®aiin otueta Décor 3.doc

[IpoBepxka [Ipo4HOCTB BEMEHTA NIPU JEHCTBUM PACTATUBAOIIEH MPOAOIBHOMN
CHUJIBI

Teopus 0,47/0,56 = 0,839

JEKOP 0,85

OTtknonenue, % 1,3%

Kommenmapuu:

1. Inomanp ocnabneHHs B CEUEHUM OIpe/eeHa Kak IPOW3BEACHHE HIMPUHBI CEUEHHUS Ha

nuametp otBeperus 15x1,6 =24 oM.

2. Koaddumment ycnosust sxcruryaranuu s 1 (A2) kmacca m, = 1 (tabn. 5 CHull 11-25-80,
tabmn. 7 CII 64.13330.2011).

3. IlpenenbHas THOKOCTH PaCTSHYTOTO Mosica epMbl (HE B BEPTHKAJIBHON IIOCKOCTH) paBHA
Amaxe = 200 (Taba. 14 CHull 11-25-80, taba. 17 CII 64.13330.2011).

4. B JIEKOP neoO0xomuMo 3aiaTh YCJIOBUSI 3aKpeIUieHHs d3jeMeHTa. T.K. B 3aqadye OHU HE

OIIPE/IeIICHBI, HCTIONIb3YeTCs IIAPHUPHOE 3aKPEIUICHNE AJIEMEHTa ¢ 00EHX CTOPOH (uy = 1, = 1).
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Hpoeepka ceuenusn ueumpaﬂbno-cafcamoﬁ KOJIOHHblL NO Hecymez? CnocooHoCcmu

N
L

<

150

2500
0
X

100

S

ILlenw: IIpoBepka pacyeTa CONPOTUBIICHUS CEYEHUN.
3aodauya: [IpoBepuTh NPaBUIBHOCTh aHAIN3a YCTOMUYUBOCTH HOPMAJIbHBIX CEUEHUI.

Ccoiniku: HaconoB C.b. PykoBOACTBO MO NPOEKTHMPOBAHUIO U PACUYETy CTPOUTEIBHBIX
KOHCTPYKIUH. B momomip mpoekTupoBmuky. — MockBa: M3narensctBo ACB, 2013. — ¢. 66-67.

HUms paiina ¢ ucxoonvimu oannvimu: Example 4.SAV; oruer — Decor 4.doc.
Bepcusa npocpammer: JIEKOP 21.1.1.1, 17.02.2016.
Coomeemcmeue nopmamusnvim ookymenmam: CHull 11-25-80, CIT 64.13330.2011.

Hcexoonwie oannvie uz ucmounuka.

bxh=10x15cm Pa3mepsl ceueHus aeMeHTa
I=2,5m BrIcoTa KOITOHHBI

Ux=py=1 KoadduumeHTs! pacueTHOH THHBI
N =60 kH Cxxkumaroniee ycuinme

Marepuan 31eMeHTa: CoCHa.
CopTt npeBecHUHBI: 2.
Knacc ycnoBus skcrutyaraiuu: 1 (A2 cormacuo CHull 11-25-80).

Hcxoonvie oannvie IEKOP:

KoadhdunmeHT Hate:xHOCTH IO OTBETCTBEHHOCTH Y = 1
KoaddunmenTs! ycnoBuii paboTsl

KoaddummeHT ycnoBmii paboThl Ha TEMIIEPATYPHO-BIAXHOCTHBIN PEKUM 1

9KCIUTyaTallui My

Yuer BIUsSHUS TEMIIEPAaTyPHBIX YCIOBUM SKCIUTYaTallMM Mt

Y4eT BIUsSHUS ATUTEIBHOCTH HATPYKESHHSI My

Koaddurment ycnoBuii paboThl mpy BO3ICHCTBUN KPATKOBPEMEHHBIX HArPy30K My
Ko duumenT, yunTsIBalONMK BIUSHUE MPONUTKHU 3aIIUTHBIMU COCTaBaMH M,

N

[Topona npesecunsl - CocHa
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Copt apeBecHHsI - 2

[IpenenpHas rTHOKOCTH PacTSIHYTHIX AyeMeHTOoB - 200
[IpenenpHas THOKOCTH CXKATBIX 3JIeMeHTOB - 120

Jnunaa snemenTa 2,5 M

Koaddunment pacuernoit nmunsl B Iiockocta XOY - 1

Koaddunment pacuetnoit amuHbl B riockoctd XOZ — 1

Ceuenue:

[
Lo |

b =100 MM
h =150 Mmm

CeueHue U3 HEKJIECHOH IPEBECHUHBI

15051505

[£5)

150
el

[45)

100

Ycunua:

N =-60 xkH
My = 0 kH*m
Q,=0xkH
M, =0 kH*m
Qy,=0xH

Cpasnenue pewienuii:

Daiin Example 4.SAV

COXPAHCHUA

®daitn oTyera Décor 4.doc

IIpoBepka YcroitunBocTh B mimockoctd XOZ npu | YeroitunBocTs B mockoctu XOY

JICUCTBUU MPOJOJIBHOMN CUIIBI TpY JICUCTBUHU NMPOJOJIBHOM CHIIBI

Teopus 0,55/1,3=10,423

1/1,3 =0,769

JIEKOP 0,42

0,769

OTtknonenue, % 0,83 %

Kommenmapuu:

1. Koaddumment yciaous sxcrmyaranuu st 1 (A2) kmacca mg = 1 (ta6m. 5 CHull 11-25-80,

tabmn. 7 CII 64.13330.2011).

2. TlpenenbHast TMHOKOCTB CKATOW KOJIOHHBI PaBHA Ayaxe = 120 (Tabn. 14 CHull 11-25-80, Tabm.

17 CI1 64.13330.2011).
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BepudwumkanumoHHB e N puUMETP bI

Ilposepka  ceuenusa  UEHMPATBLHO-CHCAMO20  OCAADJIEHHO20  JJleMeHma,
uMenue2o cummempuieckoe ociaodienue, 8blxooauiee 3a KpoMKy, no Hecyuieil
cnocoonocmu

o

|
N LI N p——
L} i
2000 & 150

ILlenw: IIpoBepka pacyera CONPOTUBIICHUS CEYEHUN.
3aodauya: [IpoBepUTh NPaBUIBHOCTh aHAIU3a YCTOMUYUBOCTH HOPMAJIbHBIX CEUEHUI.

Ccvinku: HaconoB C.b. PyKkoBOICTBO 1O MNPOSKTHPOBAHHIO U pacyeTy CTPOUTEIBHBIX
KOHCTpYKIUH. B momomip nmpoekTrpoBmuky. — MockBa: M3narensctBo ACB, 2013. — ¢. 67-68.

Hms paiina ¢ ucxoonvimu oannvimu: Example 5.SAV; oruer — Decor 5.doc.
Bepcusa npocpammui: JEKOP 21.1.1.1, 17.02.2016.
Coomeemcmeue nopmamusnvim ookymenmam: CHull 11-25-80, CIT 64.13330.2011.

Hexoonwie oannvie uz ucmovnuka.

bxh=15%x20 cm Pa3mepsl ceuenus aeMeHTa
a=20mMm Bricora ocnabnenus ceuenus (puc. 1)
l=4wm JlnvHa 371eMeHTa

Ux =y =1 KoadduumeHTs! pacueTHOMN JTHHBI

N =100 xH Cxxnumaroriee ycumue

Martepuan 3neMeHTa: CoCHa.
CopTt npeBecHuHsI: 2.
Knacc ycnoBus skcrutyaraiuu: 1 (A2 cormacuo CHull 11-25-80).

Hcxoonvie oannvie /IEKOP:

Koaddurment Hage)KHOCTH 1O OTBETCTBEHHOCTH Yn = 1

Ko duumenTs! ycnosuii paboTsl
Koaddumuent ycnoBuii paboThl Ha TEMITEPATyPHO-BIAXXHOCTHBIA PEXXKUM 1
DKCIUTyaTaIluy mp
Y4er BIusSHUS TEMIEPATYPHBIX YCIOBHI SKCITyaTaIlliy Mt
Y4er BAUSHUS AJTUTEIBHOCTH HArPYKEHHsSI My
KosdduumenT ycnoBuii paboThl IpH BO3ACHCTBUN KPATKOBPEMEHHBIX HATPY30K My
KoadduimenT, yuuThIBalonyi BIMsHUE TPONUTKYU 3aIIUTHBIMU COCTaBaMHU M,

A

[Topona npesecunsl - CocHa

CopT npeBecHHsl - 2

[IpenenbHas rTHOKOCTH pacTAHYTHIX AJIeMeHTOB - 200
[IpenenbHast THOKOCTD CXKATHIX eMeHTOB - 120
JlmuHa sneMenTa 4 m
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H

i

Koaddumument pacuernoit amuusl B iockoctn XOY - 1

H

i

Koaddumuent pacuernoit amunsl B mockoctn XOZ - 1

Ceuenue:
L
75 75
S R
~ -
h \
o
% S
'J'L‘L 8 5. Y
8 b4
b =150 mm §
h =200 mm
~ __ . v_4
CeueHne U3 HEKJIEEHOH PEBECUHEI 150

Ocnabrenne, BEIXOIAIIEE Ha KPOMKY
2
TTimomane ocimabmenus - 60 cMm

Ycunua:

N =-100 kH

My = 0 kH*m

Q;=0xH

M, =0 kH*m

Qy=0xH

Cpasnenue pewienuii:

daiin coxpaHeHus Example 5.SAV
daiin oryeTa Décor 5.doc

[IpoBepka Ycroituusocts B mockoctu XOY npu aelicTBUM IPOJOIBHON CHIIBI
Teopus 1,19/1,5=0,793

JEKOP 0,79

OTtknonenue, % 0,4 %

Kommenmapuu:

1. TInomaap ociaabiieHus B CEYSHUH onpeaeneHa kak 2(axb) = 2 - (2x15) =60 oM.
2. Koaddumment ycmosust sxcruryaranuu s 1 (A2) kmacca m, = 1 (tabn. 5 CHull 11-25-80,
tabn. 7 CIT 64.13330.2011).
3. TlpenenbHas THOKOCTH CXKATOTO JJIEMEHTA paBHA Ayae = 120 (tadm. 14 CHull 11-25-80,
tabn. 17 CIT 64.13330.2011).
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Ilpogepka ceuenuna  UYEHMPANbHO-CHCAMO20  IIEMEHMA,  0CAAONEHHO20
omeepcmuamu na yyacmke 150 mm, no necyweii cnocoonocmu

150

otB. D40 mm
T
Mol N\ ® <N E= [iso

3000 200

Ienw: [IpoBepka pacyeTa CONPOTUBICHUS CEYEHUM.
3aodaua: ITpoBepuTh NMPaBWILHOCTH AHAJIN3a YCTOMYMBOCTU HOPMAJIBHBIX CEYCHHI.

Ccoiiku: HaconoB C.b. PykoBOACTBO MO MNPOEKTUPOBAHHUIO M PACUYETy CTPOUTEIbHBIX
KOHCTpYKUUH. B momomib nmpoekTrupoBmuky. — Mocksa: M3narensctBo ACB, 2013. — ¢. 68-69.

HUms paiina ¢ ucxoonvimu oannvimu: Example 6.SAV; oruer — Decor 6.doc.
Bepcusa npozpammur: JIEKOP 21.1.1.1, 28.03.2016.
Coomeemcmeue nopmamusnvim ookymenmam: CHull 11-25-80, CIT 64.13330.2011.

Hcexoonwie oannvie uz ucmounuka.

bxh=20x15 cm Pa3mepsl ceueHus 3aeMeHTa

d =40 mm JlnameTp oTBepCTHUs OciaalIeHus

a= 150 mm PaccrossHMe Mexly LIEHTpaMH OTBEpCTUI
I=3m JlinHa snemeHTa

Ux=uy =1 Koad¢uimenTs! pacueTHON JJIMHBI

N =100 xkH Cxxumaroniee ycunaue

Marepuan 3neMeHTa: CoCHa.
CopT npeBecuHsbl: 2.
Knace ycnosus sxcrutyararun: 1 (A2 cormacao CHull 11-25-80).

Hcxoonvie oannvie IEKOP:

KoadhduinmeHT Ha1e:xHOCTH IO OTBETCTBEHHOCTH Y = 1
KoadduumenTs! ycnoBuii paboTsl

Koaddumuent ycnoBuii paboTel Ha TEMITIEPATyPHO-BIAXXHOCTHBIA PEXXKUM 1

DKCIUTyaTallii My

Y4er BIusSHUS TeMIEPATYPHBIX YCIOBHI SKCILTyaTaIlliy Mt

Y4er BIUSHUS AJTUTEIBHOCTH HATPYKEHHSI My

KosdduuuenT ycnosuii paboThl IpHU BO3ACHCTBUN KPATKOBPEMEHHBIX HATPY30K My

KoadduimenT, yuuThIBalonyi BIMsHUE TPONUTKYU 3aIIUTHBIMU COCTaBaMHU M,

A

ITopona npeBecunsl - CocHa

Copt apeBecuHsI - 2

[TpenenpHast TMHOKOCTH PacTSIHYTHIX dNeMeHTOB - 200
[IpenenpHas THOKOCTH CXKATBIX 3JIeMeHTOB - 120
JlnnHa s1eMeHTa 3 M
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KoaddunmenT pacuernoi nmuHb! B Tiockoct XOY - 1

Koaddunument pacuernoit jymmabI B mmockocT XOZ - 1
Ceuenue:

100 5, 100
5 o i

7

b =200 MM
h =150 Mmm

ld 200 bl

CeueHne U3 HEKJIEEHOH IpeBECHHBI

OcnabseHre He BBIXOIAIIEE HA KPOMKY
2
TTimomane ocimabmenus - 80 cMm

Ycunua:

N =-100 kH
My = 0 kH*m
Q;=0xH
M, =0 kH*m
Qy=0xH

Cpasnenue pewienuii:

daiin coxpanenns | Example 6.SAV

®daiit oTuera Décor 6.doc

IIpoBepka YcroitunBocTh B tiockoctd XOZ 1pu AHCTBUN TTPOIOJIBHON CHITBI

Teopus 0,55/1,5 = 0,367

JIEKOP 0,369

Otknonenue, % 0,62 %

Kommenmapuu:

1. Ilnomanp ocnabieHHs B CEUEHUM ONpeAesieHa KaK IMPOW3BENCHHME IIMPHHBI CEYCHUs Ha
nuametp orBepcTus 20 x4 = 80 oM’

2. Koadduuuent ycnosust sxcruryaranuu s 1 (A2) kmacca m, = 1 (tabn. 5 CHull 11-25-80,
tabn. 7 CIT 64.13330.2011).

3. IlpenenbHasi THOKOCTH CHKATOTO SJEMEHTA paBHA Ayaxe = 120 (Tabm. 14 CHull II-25-80,
tabmn. 17 CII 64.13330.2011).
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Hpoeepka ceueHus uzzudaemozo nemenma

(agaaasnaaanassannasly)

;L jg§ xjjjfijr

Ienw: ITpoBepka pacueTa Oanok.
3aoaua: IIpoBepuTh MPaBUIBLHOCTH aHAIHM3A MPOYHOCTH U pacueTa Mporuda dJIeMeHTa.

Ccvinku: HaconoB C.b. PykoBOACTBO NO NPOEGKTUPOBAHUIO M PacyeTy CTPOUTEIBHBIX
KOHCTPYKIUH. B momomip mpoexTupoBmuky. — MockBa: M3narensctBo ACB, 2013. — ¢. 80-82.

Hms paiina ¢ ucxoonvimu oannvimu: Example 9.SAV; oruer — Decor 9.doc.
Coomeemcmeue nopmamusnvim ookymenmam: CHull 11-25-80, CIT 64.13330.2011.

Hexoonwie oannvie uz ucmovnuka.

bxh=10x15 cm Pa3mepsl ceuenus aeMeHTa

I=3m JlinHa sremeHTa

Ux=uy=1 KoadunmenTs! pacuetHol 1nHbI (puc. 1)

0o = 3,1 kH/m PaBHOMEpPHO pacripeneneHHass HOpMAaTUBHAS
AKCIUTyaTallMOHHAs Harpy3Ka

0o’ = 3,7 kH/m PaBHOMEpHO pacripeiesieHHasi pacueTHas

IKCIUTyaTaIl[MOHHAS HATPy3Ka
Marepwuai 31eMeHTa: COCHa.
CopT npeBecuHsl: 2.
Knace yenoBus skcrunyararmn: 1 (A2 cormacao CHull 11-25-80).
Banka packperieHa U3 IIIOCKOCTH U3TH0a MO BCEH UIMHE CKATOTO TMosica.

Hcxoonvie oannvie IEKOP:

Koaddurment Haae)KHOCTH TTO OTBETCTBEHHOCTH Yp = 1

KoadhduiimeHT Ha1exKHOCTH IO OTBETCTBEHHOCTH (2-€ Mpe/ieIbHOe COCTOsTHUE) = |
Koaddurmentsr ycaouit paboThsr

KoaddumueHT ycnoBuii paboThl Ha TEMIIEPATYPHO-BIAXHOCTHBIN PEKUM 1

SKCILTyaTallii mp

Y4er BIUSHUS TeMIIEPATYPHBIX YCIOBHIA IKCILTyaTaIlldy Mt

Y4er BIusSHUS JITUTEIBHOCTH HATPYKCHHSI My

Koaddurument ycnoBuii paboThl mpy BO3IEHCTBUN KPATKOBPEMEHHBIX HArPYy30K My

Ko dunmenT, yauteiBaronuil BIUSHAE MPOMUTKY 3aIIUTHBIMUA COCTaBAMHU M,

Rk

[Topona npesecunsl - CocHa
CopT npeBecHHsl - 2
InotHOCTH ApeBecuns! 5 kKH/M®
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Koncmpyxkmuenoe pewenue:

3aerl'[J'leHI/Iﬂ OT IOIMEPECIHBIX CMeleHuH u IMOBOPOTOB

CrneBa CnpaBa
Cwmemenue Bronb Y 3aKpenIeHo 3aKpernIeHo
CMenieHue BIoIb 7 3aKkperieHo 3aKkperieHo
[ToBopoT BOkpyr Y
IToBopoT BOKpyT Z
CrioiHoe 3aKperyieHHe CKAThIX JIEMEHTOB CEYSHHUSI U3 IIIOCKOCTH U3rubda
Ceuenue:
Z
50 50
. A
\ ~— a3
h x
LO
% N
L b 2 X
b =100 Mm 0
h =150 mm
Z . v_4
CeueHue U3 HEKIIECHOM JIPEBECHHBI 100
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3arpyskenue 1 - mocTossHHOE

Tun Harpy3ku | Beaununna | Koy puuueHT BKII0OUeHNs] COOCTBEHHOI'0 Beca
UIMHA = 3 M
o 3,7 | xH/M™ |

3arpyxeHue 1 - MocTosHHOE

Koadduument nagesxxkHocTn o Harpyske: 1,19355

3

- -

M_ZHESZ KH*M

ITEKOP
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3arpyskenue 2 - MOCTOSTHHOE

Tun Harpy3ku Besnunna Ko3¢gdpuumenT BkII0OYeHHsI COOCTBEHHOI0 Beca
g+ 0,075 | xHm |11
3arpysxeHue 2 - IOCTOSIHHOE
Koaddumment mamexnoctn mo Harpyske: 1,1
3
i i
0,083
¥ v v v v y
A A
A
l//
-0A24 kH
l’//
e
s
"//
e
A s A
/ A
S \
i N\
// N
/f \.\ //
# \\ ~
e ..
4 e
0,124 xH 0,093 kH*m
OnopHble peaknuu
Cuaa B onope 1 Cuaa B onope 2
kH kH
10 KpUTeputo Mmax  |5,674 5,674
1o kputeputo Mpin 15,674 5,674
1o KpuTeputo Qmax  |5,674 5,674
10 KpuTepuio Qmin 15,674 5,674
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Cpasnenue pewienuii:
daiin Example 9SAV
COXpaHEHHUs
daiin oTuera Décor 9.doc
IIposepka IIpounocts anementa npu | IIpounocts npu ITporu6

NeHCTBUM U3rHOaroIIero JNEUCTBUU

MOMEHTA [IONIEPEYHOMN CUJIBI
Teopus 1,14/1,3 =0,877 0,057/0,16 = 0,356 | 1,19/1,2 = 0,992
JEKOP 0,873 0,355 1,04
Ortxkionenue, % | 0,463% 0,46% 4,62%

Kommenmapuu:

1. TlpenenbHO AOMYyCTHUMBIA MPOTUO IS MEKIYITAXKHBIX OAIOK MEPEKPBITHS OMPEICIICH Kak
(1/250)1 = 0,0041 (Ta6s. 16 CHuII 11-25-80, Ta6s. 19 CIT 64.13330.2011).
2. Harpysku B JIEKOP 3anans! cnegyronmm o0pa3om:
- 3arpyxenue 1 — BHemHss Harpy3ka (pacuerHoe 3HaueHue) 3,7 kH/M ¢ xoaddunmerTom
HAJIEKHOCTH 10 HAIPY3Ke, PABHOM O’ / O = 3,7/3,1 = 1,19355;
- 3arpyxeHue 2 — Harpy3ka cOOCTBEHHOTO Beca ¢ KOd((UIIMEHTOM BKIIIOUEHUSI COOCTBEHHOTO
Beca 1,1 1 koadpunrenToM HaIeKHOCTH 1o Harpyske 1,1.
3. Pacxoxnenue B mporude B 4,62% monydeHo 1Mo TOW MpUYKHE, YTO MPU pacueTe B UCTOUYHHUKE
HE YYUTHIBACTCS BIVMSIHUE CIIBUTA.

ITEKOP
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Pacuem npozona na Kocoii uzzué

N A

4200

Ilens: IIpoBepka pacyeTa HEPA3PE3HBIX IPOTOHOB.
3aoaua: 11poBepuTh NPAaBUIBHOCTh AaHAJIN3A IPOYHOCTH M pacyeTa mporuda JIeMeHTa.

Ccvinku: HaconoB C.b. PykoBOACTBO MO NPOEKTUPOBAHUIO M PAacyeTy CTPOUTEIBHBIX
KOHCTpYKIUH. B momomib mpoekTupoBmuky. — MockBa: M3narensctBo ACB, 2013. — c. 86-88.

Hms gpaiina ¢ ucxoonvimu oannwvimu: Example 11.SAV; oruer — Decor 11.doc.
Bepcusa npocpammer: JIEKOP 21.1.1.1, 27.05.2016.
Coomeemcmeue nopmamusnvim ookymenmam: CHull 11-25-80, CIT 64.13330.2011.

Hexoonwie oannvie uz ucmovnuka.

bxh=15%x20 cm Pa3mepsl ceueHus 3aeMeHTa
I=42wMm IIposter mporona
Ux=uy =1 Koad¢uimenTs! pacueTHON JJIMHBI
0o = 3,0 kH/m PaBHOMEpHO pacmpenenacHHas
AKCIUTyaTallMOHHAs Harpy3ka (HOpMaTHUBHOE 3HaYEHHE)
Os’ = 3,5 kH/m PaBHOMEpHO pacnpenencHHas
AKCIUTyaTaIllMOHHAs Harpy3Ka (pacuyeTHOe 3HAUCHUE)
a=30° VYron HakJIoHa MPOroHa
Marepuan snemeHTa: COCHa
CopT npeBecHHbI: 2

Knacc ycnosus sxcrutyararun: 1 (A2 cormacao CHull 11-25-80).
Hcxoonvie oannvie IEKOP:

Koaddurment Hage)KHOCTH IO OTBETCTBEHHOCTH Vp = 1

Koaddurment Hage:)KkHOCTH 10 OTBETCTBEHHOCTH (2-€ mpeenbHoe cocTosiHue) = 1

KoadduurenTs! ycnoBuit paboTsl
Koadduiment ycnoBuii paboThl Ha TEMIIEPATyPHO-BIKHOCTHBIN PEeXUM 1
DKCIUTyaTallui My
Y4er BIUSHUS TEMIEPATYPHBIX YCIOBUH KCILTyaTallMM My 1
VYder BIUSHUS IIUTEIHHOCTH HATPYKECHUS My 1
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Koaddumuent ycnoBuii paboThl pyu BO3ACHUCTBUU KPATKOBPEMEHHBIX
HATrPy30K My

KoadduimenT, yuuThIBalonyii BIMsHUE IPONUTKHU 3aIIUTHBIMU COCTaBaMHU M,

ITopona npesecunsl - CocHa
Copt apeBecuHsI - 2
[1m10THOCTB IpeBECUHBI 5 xkH/™®

Koncmpyxkmuenoe pewenue

4,2

[Iar packperuieHus B INIOCKOCTH KpoBiu 0,6 M

VYkion kposau 30 rpajg

Ceyenue
Z
75 75
. A
\ z~
, \
o
% =
,I.L,L o
o
N
b =150 Mm §
h =200 Mmm
Z _
CeueHue U3 HEKJIEEHOH APEBECHHBI 150
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3arpyxenue 1 - mocTossHHOE

Tun Harpysku | Besmunna I Ko dpunueHT BKiII0OYeHHS] COOCTBEHHOI0 Beca
nponet 1, nmuHa = 4,2 M
m |3,5 kH/m |
3arpyxeHue | - mocTossHHOE
Koaddumment HagexxHoCTH 1Mo Harpyske: 1,16667
4,2
i i
A A
e
e
/_/
/; ,35 kH
P
I
e
/'/
s
e
y P K /A
/ \
7 \ /
/ h
o
P \ ya
//’ "\.\. /’/
g - L
A e
7,35 kH 7,717 kH*™m
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3arpyxeHue 2 - IOCTOSTHHOE

Tun Harpysku Besmunna Kos¢punnenT BrjoueHnsi COOCTBEHHOI0 Beca
N 0,15 | xHm |11
3arpyxeHue 2 - IOCTOSHHOE
Koadduument HagexHocTn mo Harpyske: 1,1
4,2
i i
0,165
Y v v v v y
A A
e
e
S
-9,846 kH
.//
I
e
/'/
s
e
‘ //’f ‘\\ /‘
s
e N
yd N //
o
P
\ /
Vs ~, 7
s o -
o s -
- ~—
0,346 kH 0,364 kH*m
OmnopHble peakuun
Cuaa B onope 1 Cuuiia B onope 2
xkH kH
10 KPUTEPUIO Max |7,697 7,697
10 KpuTeputo Mpin | 7,697 7,697
10 KpUTeputo Qmax 7,697 7,697
10 KpUTepUto Qmin |7,697 7,697
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Cpasnenue pewienuil’
Daiin Example 11.SAV
COXpaHEHHUSI
daiin oTueTa Decor 11.doc
IIpoBepka [TpounocTs anemenTa npu aeiicteun | [Iporu6
u3rubaromero Momenta My

Teopus 1,24/1,5 = 0,827 1,59/2,1 = 0,757
JIEKOP 0,826 0,775
Ortknonenue, % | 0,115% 2,36%
Kommenmapuu:

1. TlpenensHO IOIMYyCTHMBIH MPOrud 1jist mporoHoB ompeaeiacH kak (1/200)1 = 0,0051 (taba.

2.

3.

16 CHulI 1I-25-80, Ta6xn. 19 CII 64.13330.2011).
B JIEKOP TpeOyetcs 3a1aTh 3HaUeHHE I1ara pacKperieHus! B INIOCKOCTH KpoBin. T.K. B
3a/1a4e OHO HE OIpEAEIIEHO, UCnob3yeTcs 3HaueHue 0,6 M.
IInotHOCTh cocHbl pu 1 (A2) Kiacce skcmtyatamuy paBHa p = 500 kr/m° = 5 kH/M
(mpuit. 3 CHulI 11-25-80, mpun. 1 CII 64.13330.2011).
Harpysku B JIEKOP 3anans! cieqyronmm o0pazom:
- 3arpyxkenue 1 — BHemHss Harpy3ka (pacuetHoe 3Haudenue) 3,5 kH/m ¢
K02 PUIMEHTOM HAIEKHOCTH 110 HATPY3KE, PABHOM Oy’ / - = 3,5/3,0 = 1,16667;
- 3arpyxeHue 2 — Harpy3ka COOCTBEHHOTO Beca € KOI((UIMEHTOM BKJIIOUEHUS
coOcTtBeHHoro Beca 1,1 u ko3 uirenTom HaIeKHOCTH o Harpyske 1,1.
Pacxoxnenue B mporube B 2,36% moiaydeHO MO TOH NpHUYMHE, YTO NPU pacueTe B
TEOPETUUYECKOM UCTOYHHUKE pacyeT NMpou3BeieH 0e3 yuera C/IBUra.

3
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Hpoeepka Hecymet? CROCOOHOCHU COCOUHCHUA HA HAZEIAX

m
[75]
N ¢«>$H$«>¢N N_:
¢~$$H$$¢
el
%]
“

N i f—fA—t— N
— N |  —
R R
’8181811_ S1,51,S1,

n

ILenw: [IpoBepka pacyeTa CONPOTUBIIEHUS] COCTMHEHUM.

3aoaua: [lpoBepuTh MPABWIBHOCTh aHAIW3a HECYIIEH CIOCOOHOCTH Y3Jia CTHIKOBKH HIDKHETO
nosica (hepMbl U3 YCIOBUIN CMATHS KPAHETO U CPETHETO SJIEMEHTOB U M3ruda Harelsl.

Ccouiku: HaconoB C.b. PykoBOACTBO MO TNPOEKTUPOBAHUIO M PaCUYETy CTPOUTEIBHBIX
KOHCTpYKIIMA. B momorns nmpoexktupoBuimky. — Mocksa: M3narensctBo ACB, 2013. — ¢. 114-
116.

Hms paiina ¢ ucxoonvimu oannvimu: Example 18.SAV; oruer — Decor 18.doc.
Coomeemcmeue nopmamusnvim ookymenmam: CHull 11-25-80, CIT 64.13330.2011.

Hcexoonwie oannvie uz ucmounuka.

oxh=5x15cm Pa3mepsl ceueHms 1OCOK Mosica M HAKJIaJOK
d=12 mm JuameTp 601TOB

N =30xH Pactarusaroiee ycuinue B nosice
Marepwuan 3JeMeHTa: COCHa

Coprt npeBecuHBI: 2

Kiacc ycnoBust sKcIiTyaramnmm: 1 (A2 cormacuo CHuII 11-25-80).

Hcxoonvie oannvie IEKOP:

KoadhdunmeHT HaIe K HOCTH IO OTBETCTBEHHOCTH Y = 1

Koaddurmentsr ycaouit paboThsr
KoaddumueHT ycnoBuii paboThl Ha TEMIIEPATYPHO-BIAXHOCTHBIN PEKUM 1
SKCITyaTallii My
Y4er BIUSHUS TEMIICPATYPHBIX YCIOBHIA IKCILTyaTaIlldy Mt 1
Y4er BIUsSHUS JITUTEIBHOCTH HATPYKCHHSI My 1
Koaddurment ycnoBuii paboThl Mpu BO3ACUCTBUU KPATKOBPEMEHHBIX 1
HATrpPy30K My
KoadduruenT, yauTeiBaromuii BIUSHAE MPOTUTKH 3aIlIUTHBIMU 1
COCTaBaMHU M,

[Hopona npesecunsl - CocHa
Copt npeBecuHsl - 2
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CedeHue U3 HEKIICCHOH IPEBECUHBI

CoenuHeHue HA NMJIHHAPUYECKUX HATEJISIX

Tun garens - CtanpHOMH

PaccranoBka Hareneil - npsimast
iS4

Log ]

+ + + + + n

[t | Lot}
by + o+

"
c
+ + + + +

"2q =9

CHMMETpPUIHOE COCIIHEHHUE

+d

a =] a

Juametp Harens 12 mm

Uucio PaCYCTHBIX MIBOB OJAHOI'O HArejs - 2

m=2

n=1

S1 = 84 MM
S, =42 MM
S3 = 36 MM
a=50mm
¢ =50 mMm

Ycunusa

N =30 kH

Cpasnenue pewienuii’

[IpoBepka Hecymas cnocobnocts | Hecymias cmoco6HocTs IO | MI3rub cranbHOTO
10 CMSITHIO KpaitHETO CMATHIO CPETHETO Haress
3JIEMEHTA JJIEMEHTA

Teopus 30/57,6 = 0,521 30/36 = 0,833 30/37,1 = 0,809

JIEKOP 0,521 0,833 0,809

Ortknonenue, % | 0% 0% 0%

Kommenmapui:

B TeopermdeckoM pelmieHWHM 3aJaud B HCTOYHHKE IPOU3BOJWIOCH  OIpPEICICHHE
He0O0XO0JUMOT0 YHCITa Hareliel B 3aJJaHHOM CTBIKE M, KaK CJICJICTBUE, KOHCTPYHPOBAHHE y3JIa.
B xome pemieHust ompeneneHO W MPUHATO MO 6 Harelneil ¢ KaXkIOW CTOPOHBI CTHIKA,
YCTaHOBJICHHBIX B JIBa PsIJia, a TAKXKe OMPECIICHBI PACCTOSTHUS MEXIy OCAMHU Hareyleu: S; =
8,4 cm, S; = 4,2 cm u Sz = 3,6 cm. ImeHHO 3TH mapameTpsl ucnoyib3yores B JJEKOP ms

IMPOBCPKU COCAUHCHUS.
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Ilposepka necywieit cnocobnocmu y3na cCmMvlKOGKU HUMNCHEZ0 (PACMAHYMO20)
nosaca gpepmot

A
N @ o o @ | @ o o @ Ja N
L= ‘ | —
o o o [ O o o @
S1.81,.81,.81.81 S1.51.81 81,815
N N N

a,c, a

ILlens: [IpoBepka pacyeTa CONPOTUBIIEHUS COCTMHEHUM.

3aoaua: TlpoBepuTh MPAaBUIIBHOCTh aHAIN3a HECYIIEH CIOCOOHOCTH y37a CTHIKOBKH HIKHETO
nosica (hepMbl U3 YCIOBUIN CMATHS KPAaHEro U CPETHETO JIEMEHTOB U U3ruba Harels.

Ccoiiku: HaconoB C.b. PykoBOACTBO MO MNPOEKTUPOBAHHUIO M PACUYETy CTPOUTEIbHBIX

KOHCTpyKUui. B momomis nmpoekrupoBmiuky. — Mocksa: M3narensctBo ACB, 2013. — c. 116-
118.

Hms paitna ¢ ucxoonvimu oannvimu: Example 19.SAV; oruer — Decor 19.doc.

Coomeemcmeue nopmamuenvim 0okymenmam: CHull 11-25-80, CIT 64.13330.2011.

Hexoonwvie oannvie uz ucmovnuka.

cxh=10%x20 cm Pa3mepsr ceuenus Opyca mosica
axh=75x20 cm Pa3mepsl ceueHus cTaabHBIX HAKIIAIOK
d=16 mm Juametp 601TOB

N =80 xH Pactsarusaromee ycunue B nosice
Martepuan snemenra: COCHa

CopT npeBecHHbL: 2

Mapka ctanu HakIaJ0K: C235

Kiacc ycnoBust skcmmyaranuu: 1 (A2 cornacuo CHull 11-25-80).

Hcxoonvie oannvie IEKOP:

KoadhdunmeHT HaIe K HOCTH IO OTBETCTBEHHOCTH Y = 1

KoadduimenTs! ycnoBuil paboTsl
Koadduuuent ycnoBuii paboThl Ha TEMIIEPAaTYPHO-BIAXKHOCTHBIN PEKUM 1
9KCILUTyaTallui My
Yder BIUSHUS TEMIIEPATYPHBIX YCIOBHU KCIUTyaTaIlH My 1
VY4er BIUSHUS IUTEIbHOCTH HArPYKEHUS My 1
KoaddummenT ycioBuii paboThl py BO3ACHCTBUU KPATKOBPEMEHHBIX 1
Harpy3oK my
KoadduruenT, yauTeiBaromuii BIUSHAE MPOTTUTKU 3aIIUTHBIMU 1
COCTaBaMH M,

[Topona npesecunsi - CocHa
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Copt apeBecHHsI - 2
CeueHnne U3 HEKJIEEHOM IPEBECUHBI

CoennHeHHe HA IMWIHHAPUYECKUX HareJasiX
Tun garemns - CtanpHOU

PaccranoBka Haresei - npsmast CHUMMETpPUYHOE COEMHEHHUE
M54
L

+ + + + + {Ilm
b | o
';?I B
c

+ + + + + 4d

2q =
13 = A =] a

Uncito pacdeTHBIX IIBOB OJHOTO HATews - 2
Juametp Harens 16 mm

m=3
n=1
S; =112 Mm
S, =56 MM
S3 = 48 MM
a =50 Mmm
¢ =100 mm
Ycunua:
N =80 kH
Cpasnenue pewtenuil’
[TpoBepka Hecymas Hecymas cnocobnocts no | M3rub cranpHOro
CIOCOOHOCTH 110 CMSITHIO CPEJTHETO Haress
CMATHIO KpallHETo JJIEMEHTa
HJIEMEHTA
Teopus 80/102,4 = 0,781 80/128 = 0,625 80/81,73 = 0,979
JEKOP 0,781 0,625 0,979
Ortknonenue, % | 0% 0% 0%
Kommenmapui:

B TeopermdeckoM pemieHWHM 3aqaud B HCTOYHHKE IPOU3BOJWIOCH  OIpPENEICHHE
HE0OXO0JMMOT0 YUCIIa HAreJieH B 3aJJaHHOM CTBIKE M, KaK CJICJICTBUE, KOHCTPYHPOBAHUE y3JIa.
B xome pemieHust ompeneneHO W MPUHATO MO 6 Hareleil ¢ KakJIOW CTOPOHBI CTHIKA,
YCTaHOBJICHHBIX B JIBa PsJia, a TAKXKe OMPECIICHbI PACCTOSTHUS MEXIy OCAMHU Hareyleu: S; =
11,2 cm, S; = 5,6 cMm u S3 = 4,8 cM. VimeHHO 3TH mlapaMeTpsl ucnonb3yoTces B JIEKOP ms
MIPOBEPKHU COCTUHEHHUS.

JTEKOP 225




BepudwumkanumoHHB e N puUMETP bI

Ilposepka necywieit cnocooHocmu onopHozo y3na hepmot

Lek = 1,5h

N

(h-hep)/2
F

Iens: IlpoBepka pacueTa CONPOTUBIICHUS COSAUHEHUIA.

3aoaua: [lpoBepUTh NPaBUIBHOCTh aHAINM3a MPOYHOCTH OMOPHOTO y371a (epMbl MO YCIOBUSIM
CMSTHUS U CKaJIbIBAHUSI.

Ccoinku: HaconoB C.b. PykoBoacTBO 1O NPOEKTUPOBAHUIO M PacyeTy CTPOUTENBHBIX

KOHCTpyKuui. B momonis nmpoekrupoBmuky. — Mocksa: HUznarensctBo ACB, 2013. — c. 107-
108.

Hms paiina ¢ ucxoonvimu oannvimu: Example 16.SAV; oruer — Decor 16.doc.
Bepcus npozpammor: JIEKOP 21.1.1.1, 27.05.2016.
Coomeemcmeue nopmamusnvim ookymenmam: CHull 11-25-80, CIT 64.13330.2011.

Hexoonwie oannvie uz ucmovnuka.

bxh=15%x20 cm Pa3meps ceuennit

hep = 5,5 cm I'myOuna BpyOKH

Lo = 10hy, =55 em JImuHa TTOIA KK CKaJIbIBAHUS

o =21°48" Yroa Mexay nosicaMu

N = 89 kH CxnuMaroriasi Cuiia B BEpXHEM I0sICe
Marepuan >nemMeHTa: COCHa

Copt apeBecuHbI: 2

Kunacc ycnoBus skcrutyaranmu: 1 (A2 cormacuno CHuII 11-25-80).

Hcxoonvie oannvie /IEKOP:

KoabhdunmeHT Ha1e:)KHOCTH IO OTBETCTBEHHOCTH Yn = 1

Koo duumenTs! ycnouii padboTsl
Koadduiment ycnoBuii paboThl Ha TEMIIEPATyPHO-BIKHOCTHBIN PEeXUM 1
DKCIUTyaTaIllui My
Y4er BIUSHUS TEMIEPATYPHBIX YCIOBUNA KCILTyaTaIllMH My 1
Y4er BIUSHUS JUIMUTEIbHOCTH HArPYKEHUS My, 1
KoadduuuenT ycnoBuii paboThl IpH BO3ACHCTBUU KPAaTKOBPEMEHHBIX 1
Harpy3oK my
KoaddummenT, yanThIBalONIHiA BIUSHAE TPOTUTKY 3aIIATHHIMU 1
cOCTaBaMM M,
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I pHUMED]P b

[Topona apesecunsl - CocHa
Copt apeBecHHsI - 2

Coenunenue Ha BpyOKax

Ceuenue
VA
75 75
~— =
h \ o
I 8
,I.L,L =)
o
«
b =150 Mmm §
h =200 MM
pval i v 4
CeueHue U3 HEKJIEEHOH IPEBECUHBI 150
I HecuMmMeTpryHOE COCTUHCHUE
lek ; Py Il = 550 MM
Nop = 55 MM
=21,8 rpaxg
+—b—t
. P T
& - h
I TS J‘

Ycunus:

N =89 kH

Cpasnenue pewienuii’

ITpoBepka ITpOoYHOCTB TIO YCIOBHUSAM CMSATHS ITpoYHOCTB 1O YCIOBUSIM CKAJIBIBAHUS
Teopus 89/110,11 = 0,808 82,6/83,32 = 0,991

JTEKOP 0,805 0,805

Ortknonenue, % | 0,46 % 18,8%

Kommenmapuii:
Paznunia B (akTope MpOYHOCTH MO YCIOBHUSM CKaJBIBAaHUS C PE3YJIbTATOM TEOPETHUECKOTO
pemienuss B 18,8% mnonydeHa u3-3a pa3jaM4HOrO OMNPEIEICHUS PACYETHOTO CPEAHEro I0

IUTOIIAIKE

CKaJIbIBaHHA  COINPOTHUBICHUA JAPCBCCUHEI

CKaJBbIBAHUIO R P:

B JIEKOP

peanu3oBaHO OmpeaeNieHrue JaHHoro QaxTtopa o ¢opmyne (59) cormacio m. 7.3 CII
64.13330.2011 (dbopmyne (54) cornmacuo 1. 5.3 CHull 11-25-80); B TeopeTnyecKkoM HCTOYHUKE
Re? ompeneneHo 1Mo MPUBEICHHOW B HEM TabIuile, MPOUCXOKIACHUE KOTOPOM aBTOp HE

IOSACHACT.

ITEKOP
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MAIT'HYM

MAT'HYM 228



BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem zeomempuueckux Xapakmepucmuk ce4eHus Opymmo Hecyuyezo
nemenma u3 xo0j100Ho2Hymoz20 C-oopaznozo npogunsa (nogopom 2i1aeéHwvix oceil
uHepyuu)

3aoaua: 1IpoBepuTh NPaBUIBHOCTD PacyeTa FeOMETPHUECKUX XaPAKTEPUCTUK CEUSHUH OpyTTO
JUIS1 HECYIIMX 3JIEMEHTOB KOHCTPYKIMUI U3 XOJIOJHOTHYTHIX MTPOQHICH.

Hcemounux: [1] Worked examples according to EN 1993-1-3, Eurocode 3, Part 1-3 // ECCS TC7
TWG 7.5 Practical Improvement of Design Procedure. — 1% Ed., ECCS CECM, EKS, 2008. — 235

p.
Coomeemcmeue nopmamuenovim 0okymenmam. EN 1993-1-3.

Hma ¢paitna c ucxoonvimu 0anHvIMu:
Task 1.1.sav; otuet — Report 1.1.doc

Bepcusa npozpammer: MATHYM 23.1.1.3, 07.02.2024

Hcxoonwvie oannnie 3a0auu.

h =102 mm BricoTa cedenus (1o BHEIIHEH I'PaHH )

b =120 mm [upuHa nonku (1o BHEIIHEN I'PaHN)

C =26 MM JlnuHa oTrubda Ha moske (1o BHEIIHEH rpaHu)

t=2wmm Tonmmaa ipodus (3a MEHYCOM TOJIITUHBI TTOKPBITHS )
r=10 mm Pannyc conpsbkeHus 37€MEHTOB ceUeHUs (BHY TPSHHHM )

Peszynomamut npocpammor MAI'HYM:

Ceyenue
51.964
- Z ﬂm
L]
2
o
= Y
K
e
L ¥
i | |
120
Cpasnenue peuwienuil
I'eomerpuueckas MAGNUM, 0
XapaKTePUCTHKA [1], crp. 147 EN1993-1-1 /o
[Tnomane monepevyHoro 7,34 7,342 0,027
ceueHus OpyTTo, cm?
MoMeHT uHepIHuu 139,10 139,185 0,06
OTHOCHUTEJIBLHO OCH Y-Y, oM’
MoOMEHT COpOTUBIICHUS 140,45 140,562 0,08
OTHOCHUTEJIBHO OCH Y-Y, o
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Kommenmapuu

Brrunciienne reoMeTpUYECKHX XapaKTepUCTHK ce4eHui Opyrro B mporpamme MATHYM
BBITNIOJHAIOTCA TOYHO, C Y4YETOM 3aKpyIJIEHHWI B MECTax CONpPSIKCHUM JJIEMEHTOB CEYCHUS,
Onarozapsi 4eMy pe3yJIbTaThl pacueTa COOTBETCTBYIOT TOUHOMY AHAIMTUYECKOMY PELICHUIO.
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Pacuem ceomempuueckux Xapakmepucmuk ce4eHus Opymmo Hecyuyezo
nemenma u3 x0a00no0zuymozo C-oopaznozo npogunia

3aoaua: IlpoBepuTh NMPAaBUIBHOCTh pacyeTa IeOMETPUUYECKUX XApPaKTEPUCTHK CEUEHHUHl OpyTTO
JUISL HECYIIMX AJIEMEHTOB KOHCTPYKIUI U3 XOJIOJHOTHYTHIX MPOQHICH.

Hcemounux: [2] Leroy Gardner and David A. Nethercot. Designer’s guide to EuroCode 3: Design
of steel buildings EN 1993-1-1, -1-3 and -1-8. Second edition. ISBN 978-0-7277-4172-1. doi:
10.1680/dsbh.41721.001

Coomeemcmeue Hopmamuenwvim 0okymenmam:. EN 1993-1-3.

Hma ¢paitna ¢ ucxoonvimu 0anHvIMu:
Task 1.2.sav; otuet — Report 1.2.doc

Bepcusa npozpammer: MATHYM 23.1.1.3, 07.02.2024

Hcxoonwie oannnie 3a0auu.

h =200 mm BricoTa cedenus (1o BHEIIHEH IPaHH )

b =65 mm [upuHa nonku (1o BHEIIHEN I'PaHN)

c=15mm JlnuHa oTrubda Ha moske (1o BHEIIHEH rpaHu)

t=1.56 mm TonmuHa npoduns (3a MUHYCOM TOJILIUHBI TOKPBITHS)
r=12wmm Pannyc conpsbkeHus 37€MEHTOB cedeHUs (BHY TPSHHHM )

Peszynomamut npocpammor MAI'HYM:

Ceuenue
17.10%
Z
[
h =200 mm
b =65 MM
s=1,56 Mmm 1,56
hl =15 mm
r=1,2 Mm
o
f]
™ Y
,\f'.lr
g ]
.,
-’IL -"'IL
G5
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Cpasnenue pewienuil
I'eomerpuueckas MAGNUM, 0
XapaKTEePUCTHKA [2], crp. 139 EN1993-1-1 &
[Tnomans nonepeyHoro 551.6 546.6 0,9
cedeHus GPYTTO, MM

Kommenmapuu

Bbruncienne reoMeTpUUECKHX XapaKTEpUCTHK cedyeHuil OpyTrro B mnporpamme MAI'HYM
BBIIIOJHAIOTCSA TOYHO, C Y4YETOM 3aKpyIJI€HH B MECTax CONpPSIKCHUM JIIEMEHTOB CEYCHHS,
Onarosapst 4emy pe3yJIbTaThl pacueTa COOTBETCTBYIOT TOUHOMY aHATMTUYECKOMY PELICHHUIO.
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Pacuem ceomempuiuecKux xapakmepucmukK cedenun 6pymm0 Hecyuiezo
Jjiemenma u3 xonoduoeuymozo KOpblmHO20 npod)uﬂ}l

3aoaua: IlpoBepuTh NMPAaBUIBHOCTh pacyeTa I€OMETPUUYECKHX XapaKTEPUCTHK CEUYEeHUH OpyTTO
JUISL HECYIIMX AJIEMEHTOB KOHCTPYKIUI U3 XOJIOJHOTHYTHIX MPOQHICH.

Hcemounux: [1] Worked examples according to EN 1993-1-3, Eurocode 3, Part 1-3 // ECCS TC7
TWG 7.5 Practical Improvement of Design Procedure. — 1% Ed., ECCS CECM, EKS, 2008. — 235

p.
Coomeemcmeue Hopmamuenwvim 0okymenmam:. EN 1993-1-3.

Hma ¢paitna ¢ ucxoonvimu 0anHvIMu:
Task 1.3.sav; otuet — Report 1.3.doc

Bepcusa npozpammer: MATHYM 23.1.1.3, 07.02.2024

Hcxoonwie oannnie 3a0auu.

h =180 mm BricoTa cedenus (1o BHEIIHEH IPaHM )

b =175 mm [upuHa nonku (1o BHEIIHEN I'PaHN)

c =95 MM JlnuHa oTrubda Ha moske (1o BHEIIHEH rpaHu)

t=3mm Tonmmaa ipodus (3a MEHYCOM TOJIITUHBI TTOKPBITHS )
r=35wmm Pannyc conpsbkeHus 37€MEHTOB cedeHUs (BHY TPSHHHM )

Peszynomamut npocpammor MAI'HYM:

Ceuyenue

=

h=175mm
b =180 mm
s=3 MM

a =95 Mm
r=3,5Mm

Cpasnenue peuwienuii

I'eomerpuueckas
XapaKTepUCTHKA

[1], cTp. 170

MAGNUM,
EN1993-1-1

%

[Tomane monepeyHoro
CedeHHst OPYTTO, MM

2113,2

2113,2

MoMeHT nHepuuu
OTHOCHUTEJIBLHO OCH Y-Y, MM

4

10,994x10°

10997360

0,03

MoMeHT nHepuuu
OTHOCHUTEIHHO OCH Z-Z, MM

19,231x10°

19231920

0.005

MAT'HYM
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Kommenmapuu

Bbluncienne reoMeTpUUECKHUX XapaKTepUCTHK cedyeHudt OpyTrro B mnporpamme MAT'HYM
BBIIIOJIHSIFOTCS TOYHO, C YYETOM 3aKpPYIVIEHMM B MECTax CONPSDKEHUH 3JIEMEHTOB CEUYEHUs,
Onarozapst 4eMy pe3yJibTaThl pacueTa COOTBETCTBYIOT TOUHOMY aHATUTHYECKOMY PELICHHUIO.
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Pacuem zeomempuueckux xapakmepucmuk «3Qppekmuenoz0» ceuenus Hecyuezo
anemenma u3z C-o00paznozo x0a100H0ZHYMO20 NPOPuUIA RPU 0CE6OM CHCaAmuu

3aoaua: TlpoBepuTh MPaBWIBHOCTh pacyeTa T€OMETPUUYECKUX XapaKTEPUCTHK «3PPEKTUBHOTO»
CeUeHMs JUIsl HECYIIUX 3JIEMEHTOB KOHCTPYKIMH W3 XOJOAHOTHYTHIX Mpodumield Impu OCEBOM
CKaTHUH.

Hemounux: [1] Worked examples according to EN 1993-1-3, Eurocode 3, Part 1-3 // ECCS TC7
TWG 7.5 Practical Improvement of Design Procedure. — 1% Ed., ECCS CECM, EKS, 2008. — 235

p.
Coomeemcmeue Hopmamuenwvim 0okymenmam:. EN 1993-1-3.

Hma ¢paitna ¢ ucxoonvimu 0anHvIMu:
Task 2.1.sav; otuet — Report 2.1.doc

Bepcusa npozpammer: MATHYM 23.1.1.3, 07.02.2024

Hcxoonwie oannnie 3a0auu.

fy =355 H/mm® I'panuia Tekyuectu

h =102 mm BricoTta ceuenus (110 BHELIHEHN rpaHn)

b =120 mm [IIupuHa oKy (110 BHEIIHEH TPaHH)

C =26 mm JlinHa oTruba Ha nojke (Mo BHEIIHEHW rpaHun)

t=2wmm Tommuaa mpodwist (3a MUHYCOM TOJIIIAHBI TIOKPBITHS )
r=10 mm Panuyc conpsieHus 371€EMEHTOB ceUeHMsI (BHYTPEHHUH )

Pesynomamut npozpammor MAIHYM.
Cmanb: S355

Ceyenue

Cpasnenue peuwienui
T'eoMmerpuueckas MAGNUM,
XapaKTgpI/ICTI/IKa [1], cTp. 154 EN1993-1-1 %
[Tnomaap monepeyHoro 4.67 4,609 1.3
CedeHust OPyTTO, CM’
MowMmeHT uHepuuu 87,24 86,266 1.12
OTHOCHUTEIILHO OCH Y-Y, cm?
MoOMeHT UHepLUuu 94,80 94,18 0.65
OTHOCHUTENBHO OCH Z-Z, CM"
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Pacuem ceomempudecKux xapakmepucmuk «3([)(])el<mueuozo» céuernun Hecyuieco
djiemenma u3 KoOpblmHozo XOJIOOHOZHymOZO npod)ujm npu oceeom ciyrcamuu

3aoaua: IlpoBepUTh MPAaBUIBLHOCTh pacdyeTa T'€OMETPUUYECKHX XAPAKTEPUCTUK «IPPEKTHBHOTO»
CEYCHHUS /ISl HECYIIMX JJIEMEHTOB KOHCTPYKIMH W3 XOJOJHOTHYTHIX NPOGMICH MpHU OCEBOM
COKaTHUH.

Hcmounuk: [1] Worked examples according to EN 1993-1-3, Eurocode 3, Part 1-3 // ECCS TC7
TWG 7.5 Practical Improvement of Design Procedure. — 1% Ed., ECCS CECM, EKS, 2008. — 235

p.
Coomeemcmeue nopmamuenvim ookymenmam:. EN 1993-1-3.

HUmsa ¢paiina ¢ ucxoonvimu oannvimu:
Task 2.2.sav; otuet — Report 2.2.doc

Bepcusa npozpammer: MATHYM 23.1.1.3, 07.02.2024

Hcexoonwvie oannwie 3a0auu.

f, = 355 H/mm® ['panuIa Teky4ecTu

h =180 mm BricoTa cedyenus (1Mo BHEIIHEH IPaHH )

b =175 mm [[upuHa nonku (1Mo BHEIIHEN I'PaHN)

c =95 MM JlnuHa oTruda Ha moske (1o BHEIIHEH rpaHu)

t=3mm Tonmmaa ipodus (32 MEHYCOM TOJIITUHBI TTOKPHITHS )
r=3.5wmm Pannyc conpsbkeHus 371€MEHTOB ceUeHUs (BHY TPSHHHM )

Peszynomamut npocpammor MAI'HY M.
Cmans: S355

Ceyenue

h=175mm
b =180 mm
s=3 MM

a=95Mm
r=23,5Mm

Cpasnenue pewienuii
I'eomerpuueckas MAGNUM,
XapaKTePUCTHKA [1], erp. 175 EN1993-1-1

[Tnomane monepevyHoro 1188.26 1229,7 3.37

cedeHHs GPYTTO, MM

%
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Pacuem ceomempuueckux Xxapakmepucmux  «IQpekmuenozo» - ceuenus
anemenma u3z C-00paznozo xXxon00H0ZHYmMoz2o npoduna npu uzuoe

3aoaua: IlpoBepUTh MPaBHIBLHOCTh pacdyeTa T'€OMETPHUUYECKUX XapaKTEPUCTHK «3(P(PEKTUBHOTO»
CEUYCHUS JUIA DJIEMEHTOB KOHCTPYKILHUH U3 XOJIOJHOTHYTHIX poQuiIel Ipu nruoe.

Hemounux: [1] Worked examples according to EN 1993-1-3, Eurocode 3, Part 1-3 // ECCS TC7
TWG 7.5 Practical Improvement of Design Procedure. — 1% Ed., ECCS CECM, EKS, 2008. — 235

p.
Coomeemcmeue Hopmamuenovim 0okymenmam:. EN 1993-1-3.

Hma ¢paitna ¢ ucxoonvimu 0anHvIMu:
Task 3.1.sav; otuet — Report 3.1.doc

Bepcusa npozpammer: MATHYM 23.1.1.3, 07.02.2024

Hcxoonwie oannnie 3a0auu.

fy =355 H/mm® I'panuia Tekyuectu

h =102 mm BricoTta ceuenus (110 BHELIHEHN rpaHn)

b =120 mm [IIupuHa oKy (110 BHEIIHEH TPaHH)

C =26 mm JlinHa oTruba Ha nojke (Mo BHEIIHEHW rpaHun)

t=2wmm Tommuaa mpodwist (3a MUHYCOM TOJIIIAHBI TIOKPBITHS )
r=10 mm Panuyc conpsikeHUs 371EMEHTOB Ce4eHMsI (BHYTPEHHUH )

Pesynomamut npozpammor MAI'HYM.
Cmanw: S355

Ceuyenue

h =102 mm
b =120 mm
S=2 MM

hl =26 mm
r=10 mm

Cpasnenue pewienuil

[1], cTp. 160 MAGNUM, %
EN1993-1-1
[Tnomaap monepeyHoro 6,86 6,602 3,76
cedeHus OpyTTo, CM’
MowMmeHT uHepuuu 129,73 124,976 3,66
OTHOCHUTEIILHO OCH Y-Y, cm?
MoMeHT conpOTHUBICHUS 122,49 113,842 7,06
OTHOCHTEIILHO OCH Y-Y, em®

MAT'HYM 237



BepwuwdwukaunmumoHHBe I puUMETP bI

Kommenmapuu

B [1] BblUMCIEHHE T€OMETPUYECKHX XapaKTEPUCTUK «3((HEKTHUBHOIO» CEUEHHUsS BBIMOIHEHO C
y4eToM (UTYPHOTO COMPSDKCHHST JJIEMEHTOB cedeHuss B yriax. B mporpamme MATHYM
yKa3aHHbIE XapaKTePUCTHKU BBIYMUCISIOTCA IJs CEYeHHs] ¢ OCTpbIMH yriamu (6e3 yuera
(UTYPHOTO COMNPSDKCHHS DJICMEHTOB CEUYCHHSI B yIJIax), YTO pa3pelraeTcs HOpMaMH IS
paccMaTpuBaeMoro B puMepe pajauyca conpspkenus (cm. . 5.1(3) EN1993-1-3).
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Pacuem  2eomempuueckux  xapaxmepucmuk  «Ippekmusnozo» - ceuenus
JJleMeHma u3 KOPbIMHO20 XO0J100HOZHYMO20 npoguna npu uscube (nonka
npoghunsa corcama)

3aoaua: TlpoBepuTh MPABIWIBHOCTh pacyeTa T€OMETPUUYECKHX XapaKTEPUCTHK <«A(PPEKTUBHOTO»
CEYCHUS JJIS PJIEMEHTOB KOHCTPYKIIUH U3 XOJIOAHOTHYTHIX IIpoduiieil mpu u3ruoe (mojaka cxxara).

Hcmounuk: [1] Worked examples according to EN 1993-1-3, Eurocode 3, Part 1-3 // ECCS TC7
TWG 7.5 Practical Improvement of Design Procedure. — 1% Ed., ECCS CECM, EKS, 2008. — 235

p.

Coomeemcmeue nopmamuenvim ookymenmam:. EN 1993-1-3.

HUmsa ¢paiina ¢ ucxoonvimu oannvimu:
Task 3.2.sav; otuet — Report 3.2.doc

Bepcusa npozpammer: MATHYM 23.1.1.3, 07.02.2024

Hcexoonwvie oannwie 3a0auu.

fy =355 H/mm®? I'panuna tekyuectu

h =180 mm BricoTta cedenus (1o BHELIHEH rpaHn)

b =175 mm [upuna nonku (10 BHEIIHEH rpaHn)

c=95mm JlnvHa oTruba Ha nojke (Mo BHEIIHeH rpaHun)

t=3mMm TonmuHa npoduis (3a MUHYCOM TOJIIMHBI TOKPHITHS)
r=35wmm Panuyc conpsikeHus 37IEMEHTOB ce4eHHsI (BHYTPEHHUH )

Pesynomamut npozpammor MAI'HYM.
Cmanw: S355

Ceuenue

h =175 mm
b =180 mm
s=3 MM

a=95wmm
r=3,5vMm

Cpasnenue pewienuii
I'eomeTpuueckas MAGNUM,
XapaKTgpI/ICTI/IKa [1], crp. 177 EN1993-1-1

[Tnomaae monepevHoro - 19,375 -

CeUeHHs, M

MOMEHT HHEpLHUH 9,73x10° 9,45217x10° 2,86

OTHOCHTENEHO OCH Y-Y, MM"

MoOMEHT COpOTUBIICHUS 123,11x 10° 117,644x103 4,44

OTHOCHTENBHO OCH Y-Y, MM°

(MaKCHMaJIbHBIN)

%
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BepwuwdwukaunmumoHHBe

I pHuUMED]P b

MOMEHT COnpOTUBIICHUS
OTHOCUTEJILHO OCH Y-Y, MM
(MUHUMAJTBHBIN)

3

99,28x10°

94,85x103

4,46

Kommenmapuu

B [1] BbluMCICHHE T€OMETPHUYCCKHX XapPaKTEPHUCTUK «3()(HEKTUBHOTO» CEUCHHS BBIMOJIHEHO C
y4eToM (UTYPHOTO CONPSDKCHHS JJIEMEHTOB cedeHus B yriax. B mporpamme MAT'HYM
VKa3aHHBIE XapaKTCPUCTHKU BBIYHCISIOTCS M CEYEHHS C OCTpbIMH yriaamu (6e3 yudera
(GUrypHOro COMNpSOKEHHUS HIIEMEHTOB CEYEHHsl B yIJax), YTO pa3peliaercs HOpMamu JUis
paccMaTpuBaeMoro B mpumepe paauyca conpspkenus (cm. m. 5.1(3) EN1993-1-3).

MAT'HYM

240



BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem zceomempuueckux Xxapakmepucmuxk  «Ippekmuenozo» - ceuenus
INeMeHmMa U3 KOPbIMHO20 XO0JI00HOZHYMO20 npoduas npu u3cube (nonaka
npoguna pacmanyma)

3aoaua: IlpoBepUTh MPAaBHIBLHOCTh pacdyeTa T'€OMETPHUYECKUX XAPAKTEPUCTHK «IPPEKTHBHOTO
CeYeHUs ISl DIIEMEHTOB KOHCTPYKIHMH W3 XOJOAHOTHYTHIX Mpoduiei npu wus3rude (monka
pacTsHyTa).

Hcemounux: [1] Worked examples according to EN 1993-1-3, Eurocode 3, Part 1-3 // ECCS TC7
TWG 7.5 Practical Improvement of Design Procedure. — 1% Ed., ECCS CECM, EKS, 2008. — 235

p.
Coomeemcmeue nopmamuenovim 0okymenmam. EN 1993-1-3.

HUmsa ¢paiina ¢ ucxoonvimu oanHvIMu:
Task 3.3.sav; otuet — Report 3.3.doc

Bepcusa npozpammer: MATHYM 23.1.1.3, 07.02.2024

Hcxoonwvie oannnie 3a0auu.

f, = 355 H/mm® ['panuIia Teky4ecTu

h =180 mm BricoTta cedenus (1o BHEUTHEH rpaHn)

b =175 mm [upuHa nonku (1Mo BHEIIHEN I'paHu)

c =95 MM JlnvuHa otruba Ha mojke (Mo BHEIIHEH IpaHu)

t=3mm Tonmuua nmpoduss (3a MUHYCOM TOJILIUHBI TOKPBITHS)
r=35mm Paaunyc conpsikeHus: 2IEMEHTOB CeYeHHUs (BHY TPEHHHMIA)

Pezynomamut npozpammor MAIHYM.
Cmans: S355

Ceyenue

h=175mm
b =180 mm
s=3 MM

a=95mm
r=3,5Mm

Cpasnenue peuwienui
I'eomerpuueckas MAGNUM,
xapaKTngCTHKa [1], crp. 180 EN1993-1-1 Y

[Tnomane monepevyHoro 1762,29 1773,5 0,63

CEUYEHHS, MM

MOMEHT HHepLUH 7,98x10° 8,15496x10° 2,15

OTHOCHTEJIBHO OCH Y-V, MM”

MoMeHT conpOTUBICHUS 110,09x% 10° 106,908 % 10° 2,89

OTHOCHUTEIILHO OCH Y-Y, MM

(MaKCHMaJIbHBIN)
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BepwuwdwukaunmumoHHBe

I pHuUMED]P b

MOMEHT COnpOTUBIICHUS
OTHOCUTEJILHO OCH Y-Y, MM
(MUHUMAJTBHBIN)

3

76,37x10°

78,901x10°

3,21

Kommenmapuu

B [1] BbluMCICHHE T€OMETPHUYSCKUX XapPaKTEPHUCTUK «3()()EKTHBHOTO» CEUCHHS BBIMOJHEHO C
y4eToM (UTYPHOTO CONPSDKCHHsSI JJIEMEHTOB cedeHusi B yriax. B mporpamme MAT'HYM
VKa3aHHBIE XapaKTCPUCTHKU BBIYHCISIOTCS M CEYEHHS C OCTpbIMH yriaamu (6e3 yudera
(GUrypHOro COMNpSOKEHHSI SJIEMEHTOB CEYEHHS B yrjax), 4YTO pa3peniaercs HOpMaMmu JUIs
paccMaTpuBaeMoro B mpumepe paauyca conpspkenus (cm. m. 5.1(3) EN1993-1-3).
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BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem necywieit cnocobnocmu cmepicnegozo 3nemenma Koncmpyxkuyuu uz C-
00pa3n020 xX0100H0ZHYMO20 npoduna Ha ocesoe crcamue

3aoaua: TlpoBepuTh NPaBUIBHOCTh pacueTa HeCyIled CIIOCOOHOCTH CTEP)KHEBBIX 3JIEMEHTOB
KOHCTPYKLHUH U3 XOJIOJHOTHYTHIX MPO(dUIIECH IPU 0CEBOM CHKaTUU.

Hcmounuk: [1] Worked examples according to EN 1993-1-3, Eurocode 3, Part 1-3 // ECCS TC7
TWG 7.5 Practical Improvement of Design Procedure. — 1% Ed., ECCS CECM, EKS, 2008. — 235

p.
Coomeemcmeue nopmamueuvim ookymenmam:. EN 1993-1-3.

HUmsa ¢paiina ¢ ucxoonvimu 0anHvIMu:
Task 4.1.sav; otuet — Report 4.1.doc

Bepcusa npozpammer: MATHYM 23.1.1.3, 07.02.2024

Hcxoonwvie oannsie 3a0auu.

E = 210000 H/vm? Mopnyns ynpyroctu

v=0.3 Koadduuuent [lyaccona

f, = 355 H/mm® ['panulia Teky4ecTu

o =1 YacTHbli K03 duIeHT 6e30nacHOCTU

v =1 YacTtHblil k03 puireHT 6e30macHoCTH

h =102 mm BricoTta cedenus (1o BHEUTHEH rpaHn)

b =120 mm [upuHa nonku (1Mo BHEIIHEN I'paHu)

C =26 MM JlnvHa otruba Ha mojke (Mo BHEIIHEeH IpaHu)

t=2wmm Tonmuua nmpoduss (3a MUHYCOM TOJILIUHBI TOKPBITHS)
r=10 mm Paanyc conpsikeHus: 2IEMEHTOB CeYeHUs (BHY TPEHHHMIA)
N = 85.7 xH PacueTnoe oceBoe ycunue

¢ =150 cm PacueTHas 1yiMHA CTEPIKHEBOTO 2JIEMEHTA

Pezynomamut npozpammor MAI'HYM.

Cmans: S355

KoaddutimeHT Ha1e:xKHOCTH IO OTBETCTBEHHOCTH |

KoaddunmenT pacueTHol 1IMHBI IPU KPYTUILHOM BBIITyUYHMBaHUU!
KOd((UIIMEHT K TeOMETPUIECKOM utnHe = |

Ceuenue

h =102 mm
b =120 mm
S=2 MM
hl =26 mm
r=10Mm

Hnuna snemenTta 1,5 m
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BepwuwdwukaunmumoHHBe I puUMETP bI

Koaddunment pacuernoit sl B tiockoct XOY - 1
rd
‘!‘

KoaddunmenT pacuernoit niuunbl B iockocta XOZ - 1

Tun 3mopsl MOMEHTOB
OO

e M

ITonoxeHne Harpys3ku
+

T

Bricota ToukuM npuioxeHuss Harpy3ku = 0 Mm

Paccrosinrie Mexay pacKperuieHUsIMH U3 IJIOCKOCTU U3ruda:

KO3 QUIHUEHT K reoMeTpu4ecKoi ymne = 1

KoaddunmenTs! pacueTHON JJIMHBI, 3aBUCSILIKE OT YCIOBUI 3aKPETVIEHUH OMOPHBIX CEUCHUMN:
MOBOPOT U3 IJIOCKOCTH M3ruba = 1

nerutaHanus = 1

N M, v, M, vV, T B T
kH T*Mm kH T*Mm kH T*m kH*m° T*Mm
1 857 0 0 0 0 0 0 0
Cpasnenue pewtenuil
MAGNUM,
dakrop [1], ctp.143...165 HOPMBI %
EN1993-1-1
[TpoyHOCTB BiIEMEHTA 0,634 0.643 1,42
Y CcTORYMBOCTD TIPpH 85,7/156,2 = 0,549 0.556 1,26
[CHTPAILHOM COKATHH
(u3rubHoe
BBIITy4YHBaHUE
OTHOCHTEIILHO OCH Y-Y)
YceroiunBoCTh npu 85,7/109,7 = 0,781 0.791 1,26
HEHTPATLHOM COKATHH
(M3ruOHO-KPYTUIILHOE
BBITTyYHBAHUE)
Y CTOWYUBOCTH MTPU 1,0 0.684 31,6
BHEIICHTPCHHOM C)KaTUHU

Kommenmapuu

IIpu oyenxe obweti ycmouuugocmu CTSP)KHEBOTO 3JICMEHTA TIPH BHEIICHTPEHHOM CkaTuu B [1] ero
HeCylIasi CHOCOOHOCTh BBIYHCIISIIACH C UCTIOIB30BAaHUEM YIIPOILIEHHOTO MOAX0/1a 10 popmyIie
cormacHo 6.2.5(2), (6.36) EN1993-1-3. B nporpamme MAT'HYM o011as yCTOWYHUBOCTH
CTEP>KHEBOTO AJIEMEHTA U3 XOJIOJHOTHYTOTO MPOGUIIS BEIUUCIIAETCS 00JIee TOUHO COTJIACHO
6.2.5(1) EN1993-1-3.

MAT'HYM 244



BepwuwdwukanmuoHHBe I puUMETP bI

Pacuem Hecymeﬁ CnocooHoCmu CMEPIHCHEB020 IJjiIemMeHma KOHCmMpPpYKuuu us3
KOpblmHOo20 xonoduozuymozo np0¢wm Ha oceesoe croHcamue

3aoaua: TlpoBepuTh MPaBUIBHOCTh pacyeTra HECYIIEH CIIOCOOHOCTU CTEPKHEBBIX JJIEMEHTOB
KOHCTPYKIIUH M3 XOJIOHOTHYTHIX MPO(MUIICH TIPU OCEBOM CHKATHUH.

Hcemounux: [1] Worked examples according to EN 1993-1-3, Eurocode 3, Part 1-3 // ECCS TC7
TWG 7.5 Practical Improvement of Design Procedure. — 1% Ed., ECCS CECM, EKS, 2008. — 235 p.

Coomeemcmeue Hopmamuenvim ookymenmam:. EN 1993-1-3.

HUmsa ¢paiina ¢ ucxoonvimu oannvImu:
Task 4.2.sav; otuet — Report 4.2.doc

Bepcusa npozpammer: MATHYM 23.1.1.3, 07.02.2024

Hcexoonwvie oannwie 3a0auu.

E = 210000 H/vm? Monyinb ynpyroctu

v=0.3 Koaddumuent Ilyaccona

f, = 355 H/mm® ['panuIa Teky4ecTu

o =1 YacTHblif k03P PUIIIEHT 6€30MaCHOCTH

=1 YactHsli k03 ummeHT 6e30macHoCTH

h =180 mm BricoTa cedyenus (1o BHEIIHEH IPaHHM )

b =175 mm [[upuHa nonku (1Mo BHEIIHEN I'PaHN)

c =95 MM JlnmuHa oTrubda Ha moske (1o BHEIIHEH rpaHu)

t=3mm Tonmmaa ipodus (3a MEHYCOM TOJIITUHBI TTOKPBITHS )

r=3.5wmm Pannyc conpsbkeHus 37€MEHTOB cedeHUs (BHY TPSHHHM )

N=214.29 xkH PacueTnoe oceBoe ycunue

¢y =316 cm PacdeTrHas JUIMHA CTEPKHEBOTO HJIEMEHTa OTHOCHTEIIBHO
ocu y-y

¢; =158 cm Pacuernas qiuHa CTep)KHEBOTO dJIEMEHTAa OTHOCUTEITEHO
ocH Z-Z

Pezynomamut npocpammor MAI'HYM.

Cmanw: S355

KoaddutimeHT Ha1e:xKHOCTH IO OTBETCTBEHHOCTH |

KoaddunmenT pacueTHol 1IMHBI IPU KPYTUIILHOM BBIITyUYHBaHUU:
KOd((UIIMEHT K TeOMETPUIECKOM ytnHe = |

Ceyenue

h =175 mm
b =180 mm
s=3 MM

a=95mMm
r=3,5Mm
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BepwuwdwukaunmumoHHBe I puUMETP bI

Jnmuna snementa 3,16 m
rs

?

Koadduument pacuernoit mymast B tiockoctd XOY - 0,5
F
‘!?

KoaddunmenT pacuetHoi muHbI B Tiockoctr XOZ - 1

Tur snr0pbl MOMEHTOB

e M

ITonoxeHne Harpys3ku
+

T

BricoTa Touku npusoxxenust Harpy3ku = 0 MM

PaccrosiHne Mexly pacKperieHUsIMH U3 TUIOCKOCTH M3Truoa:

KO3 QUIMEHT K reoMeTpudeckoil June = 1

KoadduumeHTs! pacueTHOH IIHHBI, 3aBUCAIINE OT YCIOBUHM 3aKPETVICHUI OMOPHBIX CEUECHUI:
MOBOPOT U3 IJIOCKOCTH M3ruba = 1

aenna”anus = 1

N My V, M, Vy T B Tw
xkH T*Mm kH T*Mm xkH T*m xkH*M? T*Mm
1 |-214,29 0 0 0 0 0 0 0

Cpasnenue pewienuii

MAGNUM,
dakTop [1], cTp.181...184 HOPMBI %
EN1993-1-1
IIpodHOCTB PIEMEHTA 0,554

Y CTOWYUBOCTH MPH IIEHTPATEHOM 214,29/385,56 = 0,556 0,56 0,714
CKaTUM (M3ruOHOE BBITyYHBaHUE
OTHOCHTEIILHO OCH Y-Y)

Y CTORYMBOCTE MPH IEHTPATHLHOM 214,29/421,83 = 0,508 0,491 3,34
cKaTuu (M3ruOHOE BBITyYHBAHNE
OTHOCHTEIILHO OCH Z-Z)

Y CTONYMBOCTh MPH LIEHTPATLHOM 214,29/214,29 =1 1,113 11,3
cKatuu (KpyTUIHHOE U H3THOHO-
KPYTHIILHOE BBITTYYHBaHNUE)

Kommenmapuu

Ilpu oyenxe obwell ycmouuusocmu CTEpXKHEBOro dJeMeHTa B [l] reomerpudeckue
XapaKTePUCTUKU CEYEHHSI BBIUUCISUIUCH C yU4eTOM (PUTYPHOT'O COMPSDKEHUS 3JIEMEHTOB CEUEHHUS B
yrnax. B nporpamme MAI'HYM yka3aHHblE XapaKTEpUCTHKU BBIYUCISUIUCH ISl CEUCHHS C
ocTpbIMU yriiamMu (0e3 ydera (UTYPHOTO COMPSDKEHUS JJIEMEHTOB CEUEHHsS B yrjax), 4YTO

paspelaercss HOpMaMM JJIsl paccCMaTpUBAaEMOIo B IIpUMepe paauyca conpsbkeHus (cm. m. 5.1(3)
EN1993-1-3).
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