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HPEAUCJIOBUE

[{enpi0 BBIMOTHEHUS KypCOBOTO MPOEKTa (paboThl) SBISAECTCS 3aKpEIUICHHUE,

3ajadq.

yriay6nenue u 0000IIeHne TEOPEeTUYECKOro MaTepHalia, a Takke IMpuoOpeTeHHe
HAaBBIKOB TPAKTUYECKOTO TPUMEHEHHUs ACWCTBYIOIIUX, HOPMATHUBHBIX METO/0B

pacu€rta M KOHCTPYUPOBAHHS IPU CAMOCTOATEIBHOM PEIICHUUM WHXKEHEPHBIX

3agadeil KypcoBOro mpoekra (paboThl) SIBISETCS MPOSKTUPOBAHUE U PacyeT

KOHCTPYKIIMHI U COCTMHEHUN 3JIEMEHTOB JICPEBSIHHBIX 3/IAHUMH.

1 I/ICXO)IHLIC JaHHbIC

B ar1oit yactu KypcoBoro rnpoekta (paboTbl) TPUBOASTCS UHAUBUAYATbHBIC

JIAaHHBIE CTYJICHTA B COOTBETCTBUU C 3aJaHUEM (CM. IPUIIOK. 1,2):

Bapuant

Bo3Boaumoe 3nanue - ...
DyHIaMEHT ...

JlnuHa 3manms. .. M (He Oonee 12 Mm).
[[Ivpuna 30aHUS ... M.

[ar crporm (lc) ... m.

IIponer ueppaynoro nepekpobitusa L = ... m.
[Iponer nokonbHOTrO NEpeKpuITUs Lu= ... M.
[ITar 6anok yepaauHoOro NepeKprITHs 1 = ... M.
[ITar 6a10K OKOJIBLHOTO MEPEKPHITUS I = ... M.

JIns HeCylMX KOHCTPYKLIMM 34aHUS MCIIOJIB3YETCs COCHA ...

OTPaKIAOLINX KOHCTPYKLUH — COCHA ... copTa. [IMOTHOCTS ... KI/M°.

Marepuan yrenautens ... IIOTHOCTS ... Kr/M°,

Marepuain MOKpHITHS KPOBIMH ... IIOTHOCTS ... KI/M°,

copra. s



[Ipu OTCYTCTBHM HEKOTOPBIX, TPEOYEeMbIX JIsi pacUETOB JAHHBIX CTYACHT
MPUHUMAET WX CAaMOCTOSITEIBHO, U YKa3bIBAET MUX JIOMOJIHUTEIBLHO B HUCXOIHBIX

JTAHHBIX.

2 ApXMTEKTYPHO-IUIAHHUPOBOYHbIE PellIeHUsI

B sTom pazgene HeoOxoauMo npeAcTaBuTh BUA (daca) U IiaH KapKacHOTO
JIEPEBSIHHOTO 3/JaHUS COOTBETCTBYIOIIEIO BalllUM MCXOJIHBIM JaHHBIM. Buna
(dacan) 3manusa ciemyeT momoOpaTh 1Mo kaptuHKaM (poto) MHTEpHETA (CM. pHC.
2.1, 2.2). I1nan 31aHus BBIYCPTUTh UCXOAM U3 €ro (YHKIIHOHATIHHOI'O Ha3HAYCHHMS
Y 110 UCXOJHBIM pa3MepaM, JUIMHOM He Oosee 12,0 M, IMPUHON KeIaTeIbHO TaKKe
He Oonee 12,0 m. TumoBod TuUTaH 3maHWS 3aAaHHOTO (YHKIIMOHAIHHOTO
Ha3HAUCHUS MOXKHO Tofo0path 1o MHTEpHETY U «yBsA3aTh» CO CBOMMH

WCXOJHBIMH TAaHHBIMHU, BUAOM ((pacamom) u miaHoM.

Puc.2.1 - Bun cronsipHoil MacTepcKon

Hanpumep. Mcxonueie nanusie.



Bo3Boaumoe 3nanne — KHuroxpanuuie.

[Iponet nokonbHOTO MepekpriTus Lt = 4.8 meTpa.

CDaca):[ " IUIaH KHUTOXPAaHWJINIIIA, YBA3AHHBIC C UCXOAHBIMU HaHHBIMU,

MIPUBEJCHBI HA PUCYHKE 2.2 U 2.3 COOTBETCTBEHHO.

dacag 1-4

Pucynok 2.2 - ®acan KHUTOXpaHUJIHUINA
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Pucynox 2.3 - [Inan KHUTOXpaHUIHIIA

3. Pacuer 0a/10k nepexkpbITHI

3.1. Bb10op KOHCTPYKIM NepeKPbITHIA

B cootBercTBUM C HUCXOOHBIMU JOAaHHBIMU HGO6XOIII/IMO

IIPpUHATL H

HAYepTUTh (MOXKHO TIPEACTaBUTh KapTUHKHU, (oTo, cxembl u3 HWHTepHeTa)

KOHCTPYKLIMM YEPAAYHOIO0 M LOKOJIBHOTO mnepekpbitTnil. Hampumep. LlokonbsHoE

NEPEKPLITUC C HCOTAINIMBACMBIM IIOABAJIOM M OTAIIMBACMbBIM IMOMCIHICHUCM, H

4yepAauHoC IICPCKPLITUEC C OTalllIMBAaCMbIM IMOMCIICHUCM MW HCOTAIlJIMBACMbIM

YepaadyHbIM TIOMEIIEHHUS (CM. COOTBETCTBEHHO pHcC. 3.1 u puc. 3.2)



nolarbiil non

naponpoHnyaemMan
rMapoun3onAayuoHHan Mmembpaxa

KOHTppeﬁKa AnA BEHTUNALUK

banka
yTennurtens
YyepenHou dpycok
Hakar

—— THIPOH3OJISIIHS

Puc. 3.1. [lepekpbITHE IOKOIBLHOTO NEPEKPHITUS

MEMBPAHA
onycKaeT nap)

YEPHOBOW MOTOJIOK

YTEM/IUTENb
KOHTP PEUKA

NAPOM30NALMA NOTO/IOK
nosn BAJIKU MEPEKPbITUA

Puc. 3.2 - [lepekppiTre YepAaYHOTO TTOMEIICHUS

3.2. Pacuert ceueHusi 0aJI0K NMepeKPbITUS

banku MNCPCKPBITUA JOJDKHBI  YAOBJICTBOPATH YCIOBHAM: IIPOYHOCTH,

nporuda u CMSITHS:

Wnp. > Wp,

fp. S fI/I.l

FCM. mp. = FCM pr

3.1)
(3.2)
(3.3)

rae Wy, 1 W, — COOTBETCTBEHHO MPUHSATHIA U paCUETHBIH MOMEHT CONPOTUBIICHUS,

9



cm®;
fp u f, — cOOTBETCTBEHHO MPHMHATHIN U JIOMYCTUMBIH IIPOrUO, CM;

FCM.Hp. u FCM.p. — COOTBCTCTBCHHO IIPUHATAA U paCuCTHAA IIOIAAb CCUCHUS, CMZ.

3.2.1. PacyeTt Harpy3ok

HaFPYSKa (Qo) Ha 1 M2 IMCPCKPBITUA OIIPCACITIACTCA 110 q)OpMYJICI
QO = Qp.p + QC.B + QH, (34)

rne Qpp, — paBHOMEpHO pacnpeziesiéHHasi HopMalbHas Harpy3ka (0T JIFoJel,
mebemn), kre/m? mo CIT 20.13330.2016 «Harpy3ku u BO3IEHCTBHS.
. 2 2.
Qs — coOCTBeHHBIHN Bec 1 M” mepeKphITHS, KI'C/M”
Q. — Bec meperopoiok (eciu oM ecTh), Kre/M?. CornacHo [3] MUHUMAIIBHBIA

BEC MEPEropoI0K MOKHO MPUHATE B pacderax Q= 0,5 kIla (51 krc/m?).

QC.B = qu + q6/ I, (35)
Qi = Ai * i, (3.6)
0s= S * 1 * i, (3.7)

rae i — BeC OJHOrO M? i — Oro CJI0sS MHOTOCJIOMHOTO IIEPEKPBITHSL, KI'C/M;
Js — BeC OaKH, KIc/Mm;

Aj— TOJIIIIUHA CJIOS, M;

¥i — WI0THOCTH (1-T0 M?) | — Oro CI0s MHOTOCIIOWHOrO MEPEKPhITHs (OaIKu
TIEPEKPHITHS ), KI/M°,

S6 - ccueHne OalIKK MEPEKPHITUS, M2,

1 — 1 moroHHbIN MeTp OATKH MEPEKPHITHS, M.

Hwxke npuBeneH npuMep pacuera Oalki MEPEKPHITHS HEOTAITMBAEMOTO
yepaaka (puc. 3.2).

HcxonHbie TaHHBIE.

CTpOI/ITCJIBCTBO 3AaHus OCYHICCTBIISICTCSA B T'. Mockae.

[Iponetr mepexpoitust L = 6,0 m.
10



[ar 6anox nepexpbitus | = 0,6 m.
JIJist HecylX KOHCTPYKIUW 3/1aHUSI UCTIONB3YETCsl COCHA 2-TO copTa ¥, =
520 kr/m3,
Jnst uepnaunoro nepexpuitus no CII [3] - Q,, = 0,7 kIla = 70 kre/m?;
Martepuain nepekpbITHs:
- 110J1 — Jocka 25x150 mmM;
- KOHTp peiika (2 mrt.) - cocHa copta 3-ro 20x30 MM;
- IUieHKa (MeMOpaHa, Mapou30ISIIUOHHAS ) — HE YUUTHIBAEM;
- YTEIUIMTENh — MUHepaibHas Bara (cteknoBara) 100x600 mwm, ¥, = 50
kr/M° (Ipunnox. 2);
- 0ayKa mepeKphITHS;
- YePHOBOM MOTOJIOK — cOCHA copTa 3-T0 32x150 mwm;
- TOTOJIOK - Jocka 25x150 mm.
PaBHOMEpHO pacripeneneHHyl0 Harpy3Ky OJHOTO MOTOHHOTO MeTpa Oaiku
Ha JIAHHOM JTale HEBO3MOXXHO PAacCUUTaTh T.K. HE OMPEJCIICHO CeueHue Oanmku
(S6). B mepBoM NpUOIMKEHUU CEUYCHHE OATKH MOXHO TNPHUHSATH IO JaHHBIM

Wutepuera (tadi. 3.1).

Taomuna 3.1

3aBHCHUMOCTE CE€UCHHS OaJIKh OT BEJTUYHMHBI IIpoJcTa

A

2,0 2,5 3,0 4,0 4,5 l] 5,0 6,0

nponér (m)/
war ycraHoBku (M)

0,6 75x100 |75x150 |75x200 [100x200j100x200 |125x200 [150x225

1,0 75x150 [100x150 [100x175 |125x200§150x200 [IlSOXZZS 175%x250

[Iponer paBen 6-u Merpam, mar paBeH 0,6-u mMeTpa, NpUHUMAaeM CEYEHUE

oanku 150x225 mM.

11



ITo gopmyne 3.6 Halinem Bec 1-ro M? uepaayHOro nepeKkphITUs. PacuéTHble

JIaHHBIE TIPECTaBIICHbI B Ta0M. 3.2.

Tabmauma 3.2
HopmMaTuBHas pacyeTHas Harpy3ka Ha | M? 4epaauyHoro nepeKkphIThs
No Hassamie Ceuenue, HJIOTHO:TB, ai, 2
MM KI/M KI'C/M
1 ITon 25x150 520 13,0
2 Yrermmurenb 100x600 50 50
(cTekJioBara)
3 Heprosoit 32x150 520 16,6
IIOTOJIOK
4 [ToTosoK 25x150 520 13,0
Wroro 3 g 47,6

Bec 1 noronHoro metpa 6anku
gs = 0,225 * 0,150 * 1 * 520 = 17,6 krc/m.

AHAJIOTHYHO JIJIs1 2-X KOHTP peeK

gp =2*0,025* 0,030 * 1 * 520 = 0.8 krc/m.
Co6cTBeHHBIN Bec 1 M% IEPEKPBITHS

Q.» =476+ (17,6 +0,8) / 0,6 = 66,0 xrc/m?.
ITo popmyne 3.4 onpenensem oburyro Harpysky (Q,) Ha 1 M? mepekpbITus

Qo =70,0 + 66,0 = 136,0 krc/m2.

PaBHOMepHO pacmpenesieHHAs Harpy3ka Ha 1 MOrOHHBIM MeTp Oanku (Q)

paBHa:
q - QO * I ’ (38)
rne Q. — obmas Harpy3ka Ha 1 M2 mepekphITHs, KIc/M?;

| — trar 6anku, M;

g=136,0* 0,6 = 81,6 xrc/m (0,8 kH/m).

12



MakcumainbHasi PaBHOMEpPHO pacnpocTpaHéHHass Harpy3ka (Qy) Ha 1

MOTOHHBIN METP C Y4eTOM KO3 PUIIMEHTA HAJIE)KHOTO TI0 HAarpy3Ke:

0w =0 * Ku, (3.9)

rae (- paBHOMEPHO pacipeiesieHHas Harpy3ka Ha 1 mor. M 6aliku, Kre/m;

Ky — ko3hduIMEeHT HAACKHOCTH 110 PABHOMEPHO pPacHpOCTpaHEHHOU
Harpyske. Jna namero mpumepa k, = 1,3 —1.x. q = 81,6 krc/m (0,8 klla) uro
menbine 2 kl1a mo m. 8.2.7 [3].

[Tomyuum:

gw=81,6*1,3 =106,1 krc/m (1,2 kH/m).

3.2.2 OnpenesieHue CUJI 1elCTBYIOIIUX HA ONMOPLI
H3rudauero MOMeHTa

JI71st BBITIOJTHEHUS TATbHEHIIINX PACYCTOB M COCTABIICHUS SIIOPBI CHIT H
MOMEHTOB, BO3/ICHCTBYIOIIUX Ha OaJIKy, pACCUUTHIBACM:
Cuny (Q), TEeHCTBYIOIIYIO HA OMOPBI
Q=q*L/2, (3.10)

rae (- paBHOMEPHO pacrnpesieieHHas Harpy3ka Ha 1 mor. M 6anku, Kre/m;
L — mpoustet 6anku, M.

JIns Haiero npumepa

Q =81,6 *6,0/2 =244.8 xrc (2,4 xH)
Nzrubarommii MomeHt (M), Bo3aeicTByroLni Ha OalKy

M=q,*L2/8, (3.11)

rae  (,— MakCUMalibHas PAaBHOMEPHO pacrpocTpaHEHHas Harpy3ka Ha 1 mor. m
0aJKu, Kre/m.

JIns1 BBIMOJIHSIEMOTO TPUMEPA

13



M =106,1 * 6,02/ 8=477,5 xrm. (4,8 kHm).

Omopa CWI M MOMEHTa, BO3JCHCTBYIOIIMX Ha Oallky MepeKpbITHS
MpUBEJICHa Ha puc. 2.3.

Rel q kRe

B C
/4; F 477

Puc. 3.3. PacueTHas smopa cuil ¥ MOMEHTA, BO3ACHCTBYIONIMX HA OaJIKy.

3.2.3. OmnpeneseHue pac4eTHOTO CONPOTHBJICHUS APeBeCUHbI

PacueTHOE conpoTuBiIeHKE coriacHo [6] onpenensercs Kak:

RP = RA* my, * T, (3.12)
rne RP — pacyernoe conporusnenue apesecunnl, Ml1a;

RA — (HOPMAaTUBHOE) PacueTHOE CONPOTHUBIEHHE ApeBecunbl, MIla;
My — KOADPUIMEHT IIUTENbHON TPOYHOCTH;
[ — mpousBenenre KodHPUITMEHTOB YCIOBUI pabOTHI;

Mi — k03¢ HULUEHTHI yCIOBUI paOOTHI.

14



B xagectBe mpuMepa ompeeuM pacieTHOE COMPOTHBIICHUE TSI BHIIIIE
NPUHATON OayKu nmepekpoITus cedenreM 150x225 mm.

HopmatuBHOEe pacueTrHoe comnpoTuBiieHue apeBecuHbl (R?) mist cocHBI
2-oro copra 1o [6] Tabdn. 3 cocraBut R? = 22,5 MI]a.

KoaddumuenT murenbHoi mpodHOCTH (Man) I 4epAaYHOTO TOMEIICHUS
npuHEMaeM M,,= 0,66 ([6] Tab:x. 4).

KoadduimenTs! ycaoBuit padotsl (Mi) onpeaenstores mo nyHkTy 6.9 [6]:

- ms =1 s 2-ro Kjacca ycJIOBHH dKCILIyaTauu - Tadi. 1,9 [6];

- Mr= 1 I KOHCTPYKIUH, IKCIUTYaTHPYEMBIX MPH YCTAaHOBHUBIIICHUCS
TeMIiepaType Bo3ayxa 1.6.96 [6];

- M6 = 1 aya u3rudaeMbpIx KOHCTPYKUUNA MPSAMOYTOJIBHOIO CEYEHUSI BBICOTOM
menee 50 cm - Taou. 10 [6];

- ma = 0,9 nmng >7eMEHTOB, TOJABEPTHYTHIX TIIyOOKOW TPOMHTKE
AHTUIHPCHAMHU O] TaBieHueM 1.6.91 [6];

- Mex = 1 17151 M3rubGaeMbIX KOHCTPYKIMKA B 3aBUCUMOCTH OT TOJIIUHBI CIIOCB
- Ta0n. 11 [6];

- Mce = 1 1151 U3rubaeMbIx KOHCTPYKIHMA B 3aBUCUMOCTH OT CPOKa CITYXObI
(50 neT) - Tabn. 13 [6].

Pacuetnoe conpotusneHue (RP) Oanku nepekpoitust cedenuem 150x225 mm

COCTaBUT

RP =22,5*0,66 * (1*1*1*0,9*1*1) = 13,4 MIIa (13400 xITa).

3.2.4. OmnpeneneHue pac4eTHOr0 MOMEHTA CONPOTUBJICHUSA

Onpenensiercs no Gopmyiie:

W,=M/R". (3.13)

rae M — msrubarommii Mmoment, H*m;

RP — pacuetnoe conpoTtusienue, klla.

15



PacueTtHOoro MoOMeHTa COIIPOTUBJICHUA JJIA  BBIIIOJHACMOI'O IIPHUMEpa

COCTaBUT

48

b= =0,00036 m3= 360 cm®,
13400

3.2.5. Bbi0op ceuenus 0ajaKku

Breibop ceuenus Oanku ocymectBisiercs 1o Tabiume «ComnpoTHUBIECHUE
JIEPEBSIHHBIX MPSAMOYTOIbHBIX O0anok» (mpuiox.4; Mutepuer) Beibupaem MOMEHT
conpoTtusiieHUs Wy, > W, .

Jnsa npumepa

W, = 360 cm®. TIpunumaem Gasky ceuenuem 50x220 mm. Wi, = 403 oM,

Yrounsiem pazmepsl o 'OCT 24454-80 [Tunomarepraiibl XBOHHBIX TOPOT
(cMm. mpunox. 5; MHrepHer). OKOHYATENbHO MPUHUMAEM OaiKy HEPEKpPHITHS B
BHJIe OOPE3HOM JOCKH XBOWHBIX MOPOJ 2-T0 copTa — S0x225 MM.

IIepBoe ycinoBuE BBIIIOPEHO.

3.2.6. Pacuer 0a/10K nepeKkpbITHIA HA MPOTUd

MakcumanbHbIN TOMYyCTUMBINA TPOTHO OaJIOK IEPEKPHITUNA OMPEEISIETCS 0
CIT 20. 13330. 2016 «Harpy3ku u BozaeicTBus», .15 u mpunox. J, Tabn. /1. 1.

B cooTtBercTBUM ¢ TaOnauued g MEPEKPbITUN MpeneibHbIi Iporud B cM
COCTAaBJISIET

f, =L/ 200. (3.14)

JIns Hamero npuMmepa

f. =600/200 = 3,0 cm.

Pacuertnslif nporud onpeaensercs no popmysie:

4
f =54l (3.15)
P~ 384 F]

riae (— paBHOMEPHO pachpesesieHHas Harpy3ka Ha 1 mor. m 6anku, kH/wm;
L - nnmuHa nponerta, M;
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E- Mmonyns ynpyroctu, o CII 6413330. 2017 «/lepeBIHHBIE KOHCTPYKLIN:
E=10000 MITa (10000000 kITa);

|- MOMeHT uHEpIHH, M*:
b*h3

12

| (3.16)

rae b, h—coorBercTBeHHO pasmeps! mpuHsTOro ceueHus (50x225 MMm), M.

]_IJ'ISI BBITIOJIHACMOT O IIPUMCPA

_00*0223

| = = 4746*10°m* _ 474 6 cM®,

4
*08*60

fr= - — = 0,028 Mm=2,8 cm.

384 *10" *4746 * 10

fu=3,0>f, = 2.8 oM

BTOpOC YCJIIOBHC BBIIIOJIHACTCA. Ecan He BbINOJIHACTCA HGO6XOIIHMO

IIPUHATD Ooiee MOITHOC CCUCHHNC U BBIIIOJIHUTD IICPCPACUCT CCUCHUA.

3.2.7. OmnpeaesieHue MJI0IIAAN ONOPHI 0AJTOK HA CMSITHE

[Tnomane 1-0ii onopsl 6anku NEPEKPHITUS ONPENETAETCS KaK

Fou= 2 (3.17)
Rcm a
rie  — cuia, IeWcTBYyIomas Ha onopy, KH, onpenenena o ¢popmye 3.9;

R.n7 PpacdyeTHOC COMNPOTHUBICHHUE MECTHOE B OIOPHBIX YacCTAX

KOHCTPYKIIMH Ha cMmsTue nomnepek BojiokoH, MIla. Onpenensiem no ¢opmyse 3.12

U C TEMH k€ Ko PuiimeHTamu (CM. HIXKE).

cm. cma
riae R4, .—pacuyeTHOE  COIPOTHUBIICHUEC MECTHOE B OMOPHBIX YACTAX

KOHCTPYKIIMH HA CMsATHE IIONepeK BOJOKOH mo Tadm.3 [6].

Jlna Hamero npumepa R2, . = 4,5 Mlla.
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Re . =4.%0,66* (1*1*1*0,9*1*1) = 2,7 MIa (2700 «ITa).

m c

_ 24 _
Fou= o0 = 0,0089 m2,=8,9 cm?2.

Jlimaa 1-# omtopel 6anku (lon) onpenensercs kak

lon = Fey / . (3.18)

JlmuHa 1-1i omopsl (B mpuMepe) MpH TOIIIKUHE KpOMKH D = 5 cM cocTaBiser

lon=28,9/50 =19 cm.

[TpunumaeM lonmp - 5 cm. Torna

Feu mp — 5,0 * 5,0 = 25,0 cm2,

Feu mp = 25,0 > Fgy P 8,9 cm2.

Tpetbe ycioBHE BBIIIOJIHEHO.

4. PacueT CTPONMIBLHOI CHCTEMBI

KpoBnsi — HeoTheMIieMasi 4aCThb KOHCTPYKIIMU AEpeBSHHOrO noma. OT ee
KauecTBa BO MHOT'OM 3aBUCHUT CPOK CITYXOBbI 3/1aHMsI, 0€30MaCHOCTh MPOKUBAIOIITIX
B HEM JIIOJICH, TEMIIEPATYPHBIA PEXKUM B XOJIOJHOE M Terioe Bpems roaa. Kpeima
CUMTAETCS] OJHOW M3 HamboJee CIOXKHBIX JJIs CTPOUTEITHCTBA KOHCTPYKIIMHU, TaK
KaKk OHAa COCTOUT M3 MHOXECTBAa DJJIEMEHTOB M II0 CTPOCHHUID C JPYTUMU
KOHCTPYKIMSIMA Y HAIIOMUHAET «CIIOCHBIN TUPOT.

J{ns1 nepeBsIHHOTO JOMa XapaKTEPHBI IBA TUIIA KPOBJIU:

- XonoaHasi, €CM €€ CTPOCHHE HE BKJIIOYACT B CEOsl TEPMOU3OJISIIMOHHBIH
Marepuan. Yepaak XOJIOJHOW KpBIIIKA, KaK MPaBWJIO, HE HCHOJB3YETCS JJIis
MTOCTOSIHHOTO MPOKUBAHUS, ITIOATOMY YTEIUISIOTCS YEPAAYHBIE IEPEKPBITUSL.

Teruass KpoBiisl, BO3BOAUTCS HAJ KWIBIMH MaHCApJaMU WA MOPOCTO
OTaIlJIMBA€MbIMM MOMEIIEHUSIMUA. B COCTaB KpOBEIBHOIO MUPOTra B TAKOM CIIy4ae

00513aTeNILHO BKJIFOYAIOT YTCIUINTCIIb.
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JlepeBsHHbIE OMa PEIKO HMMEKT OOJIbLIME pa3Mepbl M ATaXKHOCThb. MX
KOHCTPYKIIMU IOCTOSIHHO HEMHOIO0 M3MEHSIOT JIMHEHHBbIE pa3Mepbl U3-3a
KoleOaHUN  BIAXHOCTH  NUJoMarepuaioB. Ha  KpoBIIO  BO3IEHCTBYIOT
3HAYUTENIbHbIE Harpy3ku. [103TOMy K CTpONMJIBHBIM CHCTEMaM MPEAbSBISIOTCS
NOBBIIICHHbIE TPeOOBaHUS MO HAAEKHOCTH, KpPOME TOTO, OHH JOJIKHBI
KOMIIEHCUPOBATh BO3MOKHBIE U3MEHEHNUS TMHEWHBIX Pa3MepPOB KOHCTPYKIUH.

CnoxxHbIe KPOBJIH, C OOJBIIUM KOJHMUYECTBOM JOMOJHUTEIBHBIX JIEMEHTOB,
YMEHBILAIOT MPOYHOCTh U HAJIEKHOCTh KpbllliK. [lo3TOMy criennanucTsl B 00JaCTH
CTPOUTENBCTBA JJI JEPEBSHHBIX JOMOB PEKOMEHAYIOT BHIOMPATh MEHEE CIIOMKHBIE
kpeiliu. Haunbonee npeanodTutenbHbl CIEIYIOIMIME BHUABI KPBILI: OJHOCKATHas,

JIByCKaTHasl, 4eTblpexckaTHas (pucynku 4.1 ... 4.3).

Pucynok 4.1 — Buj 31aHus ¢ OAHOCKAaTHOW KPOBJICH
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https://m-strana.ru/articles/klassifikatsiya-skatnykh-krovel/#anch806756

Pucynox 4.3 — Bun 3manus ¢ 4eThIpEXCKaTHOM KPOBJIEH

B kypcoBom mpoekre (paboTe) pEeKOMEHAYeTCS MPHUHATH BapHaHT
JIBYCKaTHOM KPBIIIH.
VY IBYCKaTHOM KPOBJIU CKAThl CTHIKYIOTCSI B BEpXHEHM TOUKE, 00pa3ysi KOHEK

kpbin (pucyHok 4.4). CymiecTByeT ABE Pa3HOBUAHOCTH KPOBEIb 3TOTO THUIIA:
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CUMMETPUYHBIE U ACUMMETPUYHBIE. Y NIEPBOU CKATHI OJIMHAKOBBIE 110 IUIOLIAIH, Y
BTOPOM - OTIMYAIOTCA ApYr OT Apyra. CUMMETpUYHbIE JBYCKATHBIE KPBIIIN Yallle

COOPYKAKOT, UX KOHCTPYKIHUH TPAAUIIHNOHHLIC, Oonee HaJICKHBIC.

KOHbKOBbIX MPOroH

JNeXeHb

i)

Pucynox 4.4 - DneMeHTbl CTPONUIBHON CUCTEMBI

DJIeMEHThl KOHCTPYKUMU KpPOBJIU (CTPONUIBHONM CHUCTEMBI) HUMEIOT
paznnyHoe (PYHKIIMOHAIbHOE HA3HAUEHHUE.

- Mayspaar (BepxHsisi 00BsI3Ka B KapKaCHbIX 3/aHUsX, puc. 4.4). 10 Opyc
(makeT MOCOK), KOTOPBIM yCTaHABIMBAIOTCA Ha CTEHY JOMa M K Hel kpemnsarcs. B
HEro ymnMparTcs cTponuia KpoBiu. HazHaueHue — paBHOMEPHO pACTIPECIHUTH
Harpy3kH Ha CTEHbI, UCXOISIUE OT CTPOIMIIBHOW CUCTEMBI.

. Crponmiio (ctpornuibHas Hora, puc. 4.4). Hakionnsiii Opyc (mocka,
MakeT JO0COK), KoTopbie (popmupyror ckarbl. CTpomnuia ObIBAIOT BUCIYUMU WM
HacloHHbIMU (puc. 4,5). IlepBble ynuparTCs CBOUMH BEPXHHUMHU KpasMH JIpyT B

Ipyra nonapHo. Bropsle ynuparoTcsi B KOHbKOBBIN IPOT'OH.

Puc.4.3 DneMeHThl CTpONMILHON CUCTEMBI
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Purens

Crponuno

BucAaune cTponnna

HacnoHHble cTPpONUMNa

Puc. 4.4 — Buibl KOHCTPYKIIMH CTPOIMIIBHOW CUCTEMBI

- KonbkoBblii iporon (puc.4.3, 4.4). — 3TO TOPU3OHTAIIBHO JIEXKaUMil Opyc,
dbopmupyronmii KOHEK KpbIk. Ero ycraHaBiIumBarOT, KaK CaMblii BBICOKHM
AJIEMEHT KPOBEIBHOTO coopyxkeHus. Onupaercs NporoH B CTOMKHU, PACCTaBIICHHbBIE
PaBHOMEPHO IO HUM.

- Onopuble croiiku (puc.4.3,4.4). CTOKM BEpXHUMHU KPasiMU TOAMHPAIOT
KOHBbKOBBIW IIPOTOH, HI’)KHUMU YIIUPAOTCA B JieKeHb. [1lar ycTaHOBKM 3aBUCHUT OT
Harpy3Kku, KOTOPbIM OyJIeT MOJBEPraThCs BCS KPhIIa.

- Jlexxens (puc.4.3,44). — 510 Opyc, YJIOXKECHHBIA TapalieIbHO
KOHBKOBOMY TIPOTOHY. OH CBOUMH KpasiMH YIIUPACTCS] B MPOTUBOIIOIO0KHBIC CTCHBI
noma. Mnu ero yknaapIBalOT MO CTEHE, KOTOpas SIBJISICTCS HECyIed, U KoTopas
pa3zeinseT 34aHus MoIoJaM.

IIpomexxkyTouHble omopHble cToiikU. Eciu mmvHa CTpONMIBHBIX HOT
npeBblaeT 4,5 M, TO MOJ KAKIYI0 U3 HUX HAJI0 YCTAHOBUTH OMOPY HA PACCTOSTHUU
MOJIOBUHBI ~ mposieTa  ckara. [lom  cTOMKM  0O0s3aTENbHO  YKJIAJIBIBAIOT

IIPOMEKYTOUYHBIHN JIEKEHb.
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- IIpome:xxkyrounbiii mporon (puc. 4.5). UToObl COKpAaTUTh KOJUYECTBO
MPOMEKYTOUHBIX OTOp B MECTaX HMX ymopa B CTPOMIIIA, MOKHO YCTaHOBHTH

MPOTOH U3 Opyca NonepeK CTPONUIBLHON CUCTEMBI. A YK€ B HETO YIEPETh CTOMKH.

CtponuabHbIE HOTK

3aTaKKa
Mporox
Croiika &

NlexeHb

Mayapnart

Puc. 4.5 — Cxema KOHCTPYKIHMH CTPOMUIBHOW CUCTEMBI

[Io OGokamM KOHCTPYKIMSI KpOBJIM 3akpbiBaeTcsi (GpPoHTOHOM. DpOHTOH
MOET OBbITh COOpaH M3 JOCOK, KUpIu4a, OJIOKOB U Jpyrux MarepuanoB, OH
OTPaHUYMBACTCS 2-MsI CKaTaMH IO OOKOBBIM CTOpOHAM, a y OCHOBaHUSA —

KapHu3oM (puc. 4.6).

Omadenka
¢poumona

Kapuu3
Puc. 4.6 — Buapl KOHCTPYKITUH KPOBJIH

Huxuuii moakoc (puc. 4.4) CiOyXdr i YBEIUYCHUS KECTKOCTH
CTPONUJIBHOTO Kapkaca. Ero HKHUN KOHEl yrupaeTcss B 0alKy M BEPTUKAIbHYIO
OIIOpPY, @ BEPXHUI — B CTPOIUIIbHYIO HOTY.

lopuzonranbubie 3aTsokkd  (puc.  4.4,4.5) npenHasHayeHbl IS

COEJIMHEHHUS 2-X CTPONWII B €IMHYI0 KOHCTPYKLIHIO (hepMbl. BepxHss 3aTskka
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MHOT/JIAa Ha3blBAacTCsl pHUrejieM. Purenb crnocoOCTBYeT YMEHBIIEHHIO IPOruoda
CTPOIUJIO.

BerpoBble 0aakm (mockw, puc. 4.7) HYKHB IS YBEIWYCHHUS
IPOCTPAHCTBEHHOM >KECTKOCTH CTPONWJIBHOIO KapKaca M MHHMMM3AIUMM pUCKa
NOJIPbIBA KPOBJIM B PE3YJIbTATE CHIIBHBIX BETPOBBIX HATPY30K.

Kapuusnsie 1ocku (puc. 4.6) yay4ymaroT BHEIIHUN BUJT KPOBJIH, 00JIErYarOT
OTJIEJIKY KapHU3HOTO CBECA.

KoOblka (puc.4.7) — 3TO 3JIeMEHT KapKaca KpbIIIU, KOTOPbIA CITYKUT s
YIJIMHEHUs] CTPONWIBHBIX HOT' M 00pa30oBaHUsl KapHU3HOIO cBeca. CoopyKaroTcs
U3 JIOCOK MEHBUIETO CEYEHMs, YEM CTPOIMJIA, IOCKOJIBKY HE BOCIIPMHUMAIOT

SHAYUTCIIbHBIX HAIr'Py30K.

BetpoBan CrponunbHbie
AOCKa

Kobbinka Banku
nepexkpbITUs

Puc. 4.7 - Cxema KOHCTPYKIIUU CTPOIMIIBHON CHCTEMBI

«KpoBeJIbHBIM NHPOrOoM» HA3bIBAIOT BCE€ COCTABJISIIOIIME  KPOBJIH,
oOecreynBaoOIMe HaJe)KHOCTh, T€PMETUYHOCTh U JIOJTOBEUHOCTh MOKPBITHS:
[Mapomzonsanmonnas wmeMOpaHa — Uil TPEAYNPExRACHUS MNPOHUKHOBEHUS
KOHJICHCATa B CJIOM TEIUIOU3OJISIUA U3 MUHEPAIBLHOW BaThI. TeMIOU30JISIIIMOHHBIN
Marepual (MUHBaTa)— JUISl CHYDKCHHUS TEIUIONOTEPh M CO3JaHUs OJaronpUsSTHOTO

KJIMMAaTa Ha MAHCApJIHOM 3TaXXe WM IKCILTyaTUPYEMOM Yepake.
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BerporuapounsonssumonHass MeMOpaHa — [ 3al0UThl MHHBAThl OT
YBIQKHEHUS TPU HE3HAYUTENbHBIX IPOTEYKAX KPOBEJIBHOIO TMOKPBITUS M OT
BBIJIYBaHHUSl CKBO3HSIKOM BOJIOKOH yremurtens. KonrpoOpemerka — i
YCTPOMCTBA BEHTWISILIUOHHOTO 3a30pa, KOTOPBIA 00€CleunBaeT BEHTUIISALIUIO
MOJIKPOBEJIBHOIO IMPOCTPAHCTBA M MPEAYNPEKTAET CKOIUIEHHME KOHAEHcaTa Ha
BHYTPEHHEW CTOPOHE KpPOBEJIBHOrO MOKpHITHS. KpoBeibHOe MOKpbITHE — IS

YKPBITHSI KPBILIH.

KPOBEJIbHOE MOKPLITUE

OBPELIETKA

ruaponsonauua
KOHTPOBPELLETKA

YTEMJIUTENb

CTPONUNA

NAPOU3ONALKA

Puc. 4.7 - Bua KOHCTpYKIMU KPOBEIBLHOTO MOKPBITHS

4.1 Bbi0Op KOHCTPYKIIUM CTPONUJIBLHO CUCTEMBI

B cooTBeTcTBUM € HCXOJHBIMU JIaHHBIMHU, BBIOPAHHOW KOHCTPYKITHUEH
31aHMSI IPUHUMAETCSI CKATHOCTh KPBIIIN, KOHCTPYKIUIO CTPONMJIBHOM CHUCTEMBI,
KOHCTPYKIMIO MOKPBITHS KpoBiH (110 MHTEpHET).

Hampumep, mist 3manus Ha pucyHkax 2,2, 2.3 npuHsTta (CM. MpuioxeHue 6)
JIBYCKaTHasi KpbIIIa C KOHCTPYKIHEH CTPONMWIBbHOW cuctembl (puc. 4.7), s
mupuabl  3gaHus Ls = 9,6 M. Crponuna Bucsume. [ yMeHbIIEHUS
U3rU0AI0IIEr0 MOMEHTA CTPOIUJIO YCTAaHOBJIEHBI MOJKOCHI Ha PacCTOSHUU 1 M OT
KoHbka KpoBiau. Ha pucynke 4.9 mnpuBenena, mnpunsaras no VHTepHEeT B

COOTBCTCTBUHU C HCXOAHBIMH JaHHBIMHW KOHCTPYKIHA ITOKPBITHA.
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CmponunsHas Hoza

Puccynok 4.8 - Cxema CTpONHIEHOM CHCTEMBI

4.2. PacueT ceyeHHsI CTPONMIIO

B mepBom mnpuOmmkeHWH A 3aJaHHON IIUPWHBI 3MaHUS W MPHHSATOTO
HAKJIOHA KPBIIIU ONPEJEISIEM CEUEHHE CTPOTIHIIO.

HomyctuMm, mupuHa 3gaHus Lz = 9,6 M (cM. pucynku 2,2, 2.3); mar CTOMI
lc = 0,6 m; yron naknona kpsimm 30% mMHa OT KOHBKa 10 moakoca — 1,00 m.

JUTMHY CTpONMHIIO HAXOJUM W3 pacuera MPsSMOYTOJIbHOTO TPEyrojbHUKA. 3a
OJIUH KaTET COCTABJISET MOJIOBUHY IHMpuHbI 31anus (Ls/ 2), 3a BTOpoii - BBICOTY

4yepiaka, OnpeesieMy 0 KakK

H=tga* Ls/2. 4.1)
Jlmuny ctpornuio (Lc) paccunThiBaeM Kak THIIOTEHY3Y TPEYTOJdbHHKA
Le? = (Ls/ 2)%+ H2. (4.2)

J11st Hatero mpumepa

H=1930°*(9,6/2)=2,77 m.

Le=+ 9.6 22 2,772 =554 m.

JlnuHa crponuiio 5,54 M. Jlnuna padoueit yactu ctporuio (Lp)
Lp =5,54-1,00 =4,54 m.
CedeHue CTPONUIIO MMPUHUMAETCS B IEPBOM NMpUOIMKeHuu 1o tadi. 4.1 (u3

HNutepHer).

Taomuna 4.1
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3aBHCHMOCTh CEUCHUS OaIKu CTPOIIMJIO OT BCJIMYHHEBI ITPOJICTA

L_ ’l « HESH = Aannna qpomwoﬁm(ul
feer [3° @[3 e [as 's |5, 6
ycro- 1 |
HOBXM

' ' | | |
nun (M) | | ‘ 1

e ——————

0,6 |40x150 40x175 |50x150 |50x150 soxns 150x200 | 50x200

09 |50x150 |50x175 |50x200 |75x175 |75x175 |75x200 75x200

? S . o

1.1 75x125 75 x 150 ‘7Sx|75 75x175 75:200 75:200]l00:200
1.4 75x150 | 75x175 ’75:200 75:200 75:200 lOOx?OO

———

JI)1st mpuMepa B MEPBOM MPUOIMIKCHUH MOYKHO TIPHHSTH CCUCHHE CTPOITUIO—
50 x 150 mm.

CTpoInjIo pacCYUTHIBACTCSA TaK e IO JIBYM HPEICIbHBIM COCTOSHHSIM, U
JOJDKHO ~ YAOBJICTBOPATH  YCIOBHUSM  IPOYHOCTH, Mporuda ©  CMSATHS,
omnpenensieMpiM 10  popmymam 3,1 ...3.3. W JONOJIHUTEIBHO YCIOBHIO

CKaJIbIBaHUs

F ck. mp > Fckp (4.3)

rac F ek np H F cx p - COOTBCTCTBCHHO IIpHUHATAsA M paCUCTHAA  IIIOLIAAb

CKaJIbIBaHUs, CM?.

4.2.1. Coop HATpPY30K

Harpyska Ha kposiro B kr/m? (H/M?) cknagsiaeTcs us:
a) cHeroBo# Harpysu So, 1. 10[3];
0) BeTpoBoit Harpy3u W, .11 [3];
B) Beca CTPOIUIILHOMN CUCTEMBI Q...
Harpy3ka Ha KpOBJIIO COCTaBJISAET:
Q=0Q;+ So+w. (4.4)
a) CHeroBas Harpy3ka
Cornacno CI1.20.13330.2011 «Harpy3ku u BO3I€UCTBUS» HOPMaTHUBHAs

Harpy3ka ot Bo3JielcTBHS cHera omnpenensiercs mo 1. 10 [3] mo ¢popmyite
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Se=Ce*Cr**Sg, (4.5)

e Ce - KO3(PPUIMEHT, YUUTHIBAIONINI CHOC CHETa C MOKPBITUH 3MaHUN MOJ
JEHCTBUEM BETpa HIIM UHBIX (PaKTOPOB;

Ct - TEepMUYECKUHN KOIPPHUITHEHT;

U - K03 PuLMeHT epexoaa OT Beca CHErOBOro MOKPOBA 3€MJIM K CHETOBOM
Harpy3Kke Ha MOKPBITHE;

Sy - BEC CHETOBOTO TOKPOBA Ha 1 M? TOPM30HTAIBLHOM TIOBEPXHOCTH 3EMIIH,
tabn. 10.4 [3].

KoadduimenT, yauTbiBaronmii CHoC CHera omnpejensercs o gopmyre

c.=(1,4-0,4y/ )(0,8+0,002l,), (4.6)
riae k=0,65;
l,=2b-2,

l
2

| = 2*0,4-24 =0,69;

¢ 1,5

c.=(1,4-0,40,6 )(0,8+0,002*0,69)=0,88;
[Homyuum:

S0=0,88*0,8*1*1,5=1,06 kH/m? = 106 xr/m?.

Berposas Harpyska

HopMaThBHOE 3HaUY€HUE BETPOBOi Harpys3ku Ha 1 M? onpenensercs 1o

dbopmye:

W=W+W,, (4.7)

rne  Wn — cymMa cpeiHeli HarpysKH, Kr/m?;
W, — mynbcupyromas Harpyska, Kr/M2,
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s ynpornieHust pac4€ToB, OPUEHTUPOBOYHO MPUHUMAIO 3HAYCHUE BETPOBOM

Harpysku: W=23 kr/m?,

Bec cTponiibHOM CUCTEMBL

Bec 1M? KpOBIM PacCUUTHIBACTCA:

Qoﬁm = Qp.p. + QC.B. + Qru (48)

rne  Qpp — paBHOMEpHO pacmpeneiéHHas HopMalbHast Harpy3ka, I1e Qpasupacnp. =
4 xITa = 408 xrc/m? onpenmensercs no [1] CIT 20.13330.2016 «Harpysku n

BO3JCHCTBUS,

Qc.s. — COOCTBEHHBIN BEC MEPEKPBITHUS, KI'C/M:

Qcs.=2.0i + s, (4.9)
ai = Ai * ¥, (4.10)
rae (s — Bec Oanku, Kr/mM:
Js = As * %5 ,

s = 0,225 * 0,150 * 1 * 500 = 16,9 kr/m?;

(i— BEC OHOTO M? | — Or0 CJI0sl MHOTOCJIOMHOTO NEPEKPBITHS, KI'C/M;
Aj— TOJIIIIUHA CJIOS, M;

¥i— IJIOTHOCTB | — OT'0 CJI0S1 MHOIOCJIOWHOTO MEPEKPHITHS, KI/M>,

Pacuernbie JaHHBIC CTpOHPIHBHOﬁ CUCTEMbl W HOPMATHBHBLIC PACUYCTHLIC

Harpy3Ku CBOASTCA B Tabnuity 4.2.
Taomuna 4.2
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HopMaTHBHbIE PaCYETHBIE HAPY3KH HA 1M? OKPHITHS

No u Koad. Pacus
/m Bun narpysku OpMaTHBAAL HaJC)KHOCTH actenias
i q",Kkr/M? v q,Kr/M?
1 [ToCTOSIHHBIE HATPY3KU:
- 00mmBKa U3 A0cok (cocHa p=500 0,63 1,1 0,7
Kr/M°)
- ctponuna (cocHa p=500 kr/m®) 3,75 1,1 4,29
yTeIIUTENb (MUHILTATA p=25
k) 3,75 1,3 4,9
- obpemerka (cocHa p=500 kr/m>) 6,25 1,1 6,875
MmeTamtodyepenuia (p=7850 kr/m’) 3,93 1,05 4.1
gec napo- u 2UOPOU3OIAYUU He
VUUMbIBAEMCA 8 C8A3U C UX MATLIM
8€COM.
2 BpemeHHbIe HArPpY3KU: 106 1.4 1484
CHET
Betep 23 1,4 32,2
Bcero 147,31 201,5
[Ipumep pacuera:
0o = =0,0012*500*1 =0,63 xr/m?,
OcTtanbHOE aHAJIOTUYHO.
[Tonyyaem:
Q.=0,63+3,75+6,25+3,75+3,93 +16,9=35,21 xr/m?,
Qosu=35,21+408+ 51=494,21 xr/m?.
4.2.2. Harpy3ka Ha crponusio

OmnpepensieTcs CIEIYIONUM 00pa3oM:

5 *] e, TE lye — IIAr cTponMII, M;

Hopmarusnas: =g
Pacuérnas: P =P * y, Tae lye — mar crponm, m.
[Tomyuyum:

. =147,31*0,6 =88,4 xr/m™m;

» =201,5*0,6=120,9 kr/m.
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4.2.3. PacuéTtnas cxema Bo3/1eCTBUSI HA CTPONIJIO

Cxema nipeacraBieHa Ha pucyHke 4.9.

(]f =120,9 kr/u

Y Y Y

Puc 4.9. PacueTHas cxema BOXICHCTBUS HA CTPOIUIA

4.24. Omnpenenenue U3rudaIero MOMEHTa

N3rubaroimii MOMEHT onpeziensieTcs rno hopmyie:

qp*IZ

Mpaer =557 (4.11)

rae lpc — pacuérhas mHa ctponmna, M: lpe = 7M.

2
Moo = 120, * =805,3 kr/m.
8
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3.2.5. OnpeneJieHne pacyeTHOr0 MOMEHTA CONPOTUBJIEHUSI

Onpenensiercs Kak:

Woaea = s (4.12)

= 80530 =19 CM
130

pacu

b*h?
[IpoBepsiem npunsiToe ceuenue crponuua: W, = ,

HanHomy YCIIOBHIO YIIOBJIETBOPSIET Opyc pazmepom

ceueHus bxh=12,5%x20cm, pacueTHbIi MOMEHT COIPOTHUBICHUS KOTOPOTO

12,5%202

cocrapmser: Wy, = ——=833 ¢ oM’
12,5%203
I:th = = 8333cm*.
12 12

Wip > Wacy — YCIIOBHE BBIIOTHSACTCHL.

3.3. Pacuet cTponuj Ha mporud

MaxkcuMasbHBIN TOMYCTUMBINA porub onpenensercs mo ¢popmyte (3.16) us

CII 20.13330.2018.

rac

rne

fpac < fnom; (4.13)

from = . ; (4.14)
h

|- nmuaHa mpostera, M;

A- KodDPUITEHT OTIpeAeIIIEMbIN TIO IJTUHE

6
f,uon—ZOO—OOSm—3cm
Pacuetnsiit mporud onpenensiercs mo hopmyse
5ql#
fpac = ; (3.15)
384EI

E- monyns ynipyroctu, MIla;
|- MOMEHT MHEPLMU CEUEHUs OaIKu, M*;

(] — HOpMATHBHAs OTOHHAs HATPY3Ka, KI/M?;
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5*242%65%10°
384*8333*105 %

0,7 <3cm;

fpac =

fpac < f nom;

Y cioBue BBINOJTHAETCS.

3.4. Onpeneﬂenne IJjiomaan onmupaHus CTPOINNUJI HA CMATHE

Fcm npuH = Fem paci

(4.16)
Fcm npun =b * 5 (4.17)
Fcm npun = 12,5*5 = 62,5 cm?
[Tno1maas CMATHS IO pacueTy OMPEAC/IIeTCS Kak:
Fcm pac = Nc—rm (4.18)

rie Ny~ cruta IecTByroIas Ha Onopy, Kr;

R,,, —pacuéTHOE COMPOTUBJIEHUE HA CMSATHUE, KI*CM?,

R, ompenensercsa mo dopmyne (3.20) n3 CII 64.13330 c 3a neiicTBuem

BCceX My, u [ mompaBounbIx k03¢ dunrentos. Mlla

RCM = RacM * m[m * Hmi

(4.19)
Rew =21*1,2*0,8=20,16 Mma=20,16 xr/cm
—q'l
Nop =40 (4.20)
= 2427050 _786,5 kr
onp 5
Fcm pac ——865_39 cM?;
20,16
62,5 > 39;

Fcm npun = Fem pacy;

Y cioBUE BRITOJTHAETCS.

33



BUBJIUNOI'PA®USA

['OCT 24454-80 ITunomarepuainbl XBOMHBIX Opo. Pazmepsl.
CIT 16.13330.2017 CtanbHble KOHCTPYKIIUU.

CIT 20.13330.2016 Harpy3ku 1 BO3I€HCTBHUS.

CII 24.13330.2011 Cgaiinble pyHIaMEHTHI.

> W p e

S. CIT 28.13330.2017. «3ammura CTPOUTEIBHBIX KOHCTPYKIMH OT
KOPPO3UN».

6. CI164.13330.2017 [epeBsiHHbIE KOHCTPYKIIHU.

7. Antonenko, H.A. CrpoutenbHple KOHCTPYKIMHM 3JaHUM U
COOpY)XKEHUH M3 JepeBa M IulactMacc: ydebHoe mocobue./ H.A. AHTOHEHKO -
Pasanb: Pszanckuii uHCTUTYT (Quiman) MOCKOBCKOrO MNOJUTEXHUYECKOTO
yHuBepcuteta, 2019 — 96 c.

8. 3yb6apes [.H., boittemupos @.A., TlomoBuna B.M. wu np.
KoncTpykiuu u3 nepesa u mactMace. Yue0. mocodue s ctya. By3oB / [lon pen.
HO.H.Xpomnia. — M.: U3gatenbckuit ieHTp «Akanemusi», 2004, — 278 c.

Q. Konctpykiuu u3 naepeBa u miactMmace: YueOHuk st By3oB / 1O. B.
CnunkoyxoB u ap.; noa pen. I'. I'. Kapncena u FO. B. CnuukoyxoBa. - 5-¢ usm. -
M.: Crpoitnznat, 1986. - 543 c.

10. Kpununa A. B., llImenés I'. H. III 72 [epeBsiHHbIC KOHCTPYKIIMH :
yueb. mocobue s cTyneHToB By30B / A. B. Kpunun, I'. H. lImenés Huxuumii
Hogsropon: HHI'ACY, 2012. — 212 c.

11.  MupounoB B. I'. JlepeBsHHbIE KOHCTPYKIMHU B BOIPOCAX U OTBETAX.
Pacuér snemMeHTOB IeBHOTO, COCTABHOTO M KJIEEHOTro ceueHuil. [Tekct]: yueo.
nocobue /B. I'. MuponoB; Hwmxkerop. roc. apxXuTekTyp.- CTpout. yH-T — H.
Hosropoa: HHI'ACY, 2017. — 95 c. ISBN 978-5-528-00179-1

12. CemenoB K.B. Konctpyknuu u3 nepeBa u miactMmacc. JlepeBsiHHbIC
KoHCTpyKuuu: yue0. mocodue / K. B. Cemenos, M. 10. Kononosa. — CII6.: Uzn-
Bo [lonmuTexH. yHu-Ta, 2013. — 132 c.

34



13. CemenoB K. B., KononoBa M. lO. KoHcTpykuuum wu3 naepeBa u
miactMacc. JlepeBsHHbIE KOHCTPYKIIMU: YdeOHoe mocobue. — 2€ u3M., CTep. —
CIIO.: U3patenscTBO «Jlaney, 2016. — 136 c.

14, Crpaganuenko C.I'., Ilyoun A.A. C 70 Ilnactmaccel B
crpoutenbeTBe:  YueOd. mocobme. / Ilaxtuuckuit wmuctHTyT FOPITY. -
Hogouepxkacck: FOPT'TY, 2004. -196 c.

15.  Hcrounuku MHTEpHET

Kposau

1) https://m-strana.ru/articles/klassifikatsiya-skatnykh-

krovel/?utm source=copy&utm medium=direct&utm campaign=copy from s

ite

2) https://st-par.ru/info/stati-o-krovle/kakie-byvayut-ehlementy-krovli/
3) https://st-par.ru/info/stati-o-krovle/kakie-byvayut-ehlementy-krovli/

35


https://m-strana.ru/articles/klassifikatsiya-skatnykh-krovel/?utm_source=copy&utm_medium=direct&utm_campaign=copy_from_site
https://m-strana.ru/articles/klassifikatsiya-skatnykh-krovel/?utm_source=copy&utm_medium=direct&utm_campaign=copy_from_site
https://m-strana.ru/articles/klassifikatsiya-skatnykh-krovel/?utm_source=copy&utm_medium=direct&utm_campaign=copy_from_site
https://st-par.ru/info/stati-o-krovle/kakie-byvayut-ehlementy-krovli/

[MPMJIOXXEHWA
[Tpunoxenue 1

Hcxonuple 1aHHBIE
Taomura [1.1

NHuBuayansHOE 3a1aHUE

BapuanTt cooTBeTcTBYeT mocienHei uugppe Homepa

[Tapamerpsl CTYJICHTA IO CIIUCKY
0 1 2 3 4 5 6 7 8 9
3nanue 0 1 2 3 4 5 6 7 8 9

IIposter ueppagnoro
nepekpeits L, M

49 | 52 | 39|45 |43 |50 |51 | 47|55 38

IIar 6aoK IIOKOJILHOIO
nepekpbitus ln, M

05 | 06| 5|06 | 05| 06| 05|06 05) 06

TInoTHOCTE yTenmmurens, | o0 | 15 | 25 | 35 | 12 | 20 | 10 | 27 | 18 | 22

Kr/m°
Matepuan MOKpHITUS KPOBIM | Al | I EIl | MBY | MY | DMY | ®M | KY | LMY | 4
OyHIaMEHT ‘MII|MC| BC | CiI| 3C | BC | MJI| CII | MC | CC

Bapuant cooTBeTcTByeT npeanocienHeil mudpe
HOMEpA CTYACHTA MO CIUCKY

0 1 2 3 4 5 6 7 8 9

HpOJ’IGT IIOKOJIBHOI'O

40 | 36 | 42 | 34 | 44 | 38 | 3,7 | 41 | 35 | 43
nepekpeiTus L, M

[lar 6a10Kk yepa4HOTO
nepexkpuITus 1, M

o6 050806 05|08]06)|05]|08] 06

Iar crpomui (Ic), m 1,1 0,6 0,9 1,1 0,6 0,9 0,6 1,1 0,6 1,1
IIpumeyanus:
10 - xunoe; 1 -  oduc; 2 — xade; 3 — 3am oxumanHus; 4- apXuB; 5 — CHOPT3al CO

CTOAIIMMHA 3PUTCIIAMU; 6 — MarasuH IMPOMTOBApPOB; 7 — CTOJIOBA, 8 — L[CHTp OJICKTPOHHO-
BBIYMCIINTCIbHBIX MAalllkH, 9 - IrOCTHHMUIIA.
2SITGHJ'II/ITCJ'IB - MHUHCpaJIbHAasd BaTa.

$Marepuan nokpeitus: Acbectonementnsiit mudep (AILl), Besacoectopriit mmdep (L1I).
Espommngep (EIL), Msarkas 6urymnas gepenuua (MbY), Meramnouepenuna (MY), DnutHas
metaouepenuna (OMY), danbreBas meanas (OM), HarypanpHas kepamuueckas depenuia
(KY), LemenTtHo-necuyanas yepenuna (LITY), [Tonumepnecuanas yepenuima (I14).

“MJI - mononmTHBIA nentounslii; CJI - ¢OGopHbI nenTOuHbNA; 11 — mmirHel; MC -
MOHONHUTHBIN cTtonbOuateiii; CC - cOopHblii cronbuateiii; BC — Ha BUHTOBBIX cBasix; bC - Ha
OypoHabuBHBIX cBasix; 3C - Ha 3a0MBHBIX CBasIX.

[Tn0THOCTH COCHBI AJIs 4eTHBIX BapraHToB 500 kr/M°, st HeueTHbIX — 520 kr/mP.

Yepaak, oTaruiMiBaeMblid I YETHBIX BAPUAHTOB, U HEOTAILUIMBACMBIN JIJIS
HEUETHBIX.
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[Tpunoxenue 2

Yrennurens
Ta6muma I1.2
XapaKTepUCTUKH YTETUTUTEIIS
Hassanue yrennureas Temno- ILnorHOCTH Ilapo- T'oprouects
NpPOBOAHOCTD Kr/mM3 OHHIIAeMOCTh
Br/m*C mr/(m*a*Ila)
OKCTPYAUPOBAHHBIN 0.029-0.034 25-45 0.013 I'3-T'4 (T3-
IICHOIIOIHCTHPOI T4)
(3IIIIC. XPS)
B HapOJE «IKCTPY3HA»
IleHonmoaucTHpOI 0.031-0.045 10-35 0.05 I'i-r'4
(IICB.IIC.EPS)
B HapOJE «MeHOILIACT»
MusnepaipHai BaTa 0.032-0.048 30-220 0.25-0.35 HI"
0azanbTOBask
(kamMeHHas BaTa)
MusnepaipHai BaTa 0.029-0.052 10-50 0.5-0.6 I't-HI
CTeRJI0BaTA
ITpoussoauTEH MAIIYT
«MHMHBATa»
Kepamsar 0.070-0.190 150-800 0,21 HI"
ITepanuT Benmy4yeHHBIH 0.047-0,060 50-250 _ HI'
BepMyukyaur 0.050-0.080 | 0.065-0.13 0.3-0.23 HI
BCITYYCHHBIN /M3
Ilenocrerio 0.040-0,080 100-200 0-0.005 HI'
T'azo6eTon D300 0.072-0.088 300 0.23-0.026 HI
(610K HE
KOHCTPYKIIHOHHBIH!)
JIbHSAHOH VTCILTHTETh 0.036-0.040 25-35 0.33-0.45 I'1-r4
Jxo-Bara (uermonosa) | 0.038-0.041 30-75 0.67 I'2
Kuaxkui yTenmTeIh 0.023 350 0.02 HI'
acTparex
Kak 00bI9HO CPAaBHHM ¢ KHPIHIOM:
Kupnuu nycroreasii 0.36 1200 0.17 HI'
Kupnau noIHoTe b1 0.56 1800 0.11 HI'
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KpoBenbHbie MaTepranbl

CpasHuTenbHan XapaKTEHCTHKD PASARNHBIX THAOB KPOBENBHbIX MATEPHANOS

T T L T T

Besacbecronuih wiop

Espownep 34
Markan Gioywnan epenua 817
Merannovepennya | 4510
Srwmwen weramroMpeTNA 7

@anbuesan MEANAN i UMHK-THTANOBAA 0§
Harypanuion kepamiieckan vepenmgs 3665

Liemenrwo-necvanan yepenya 4569
mm %
Konsiwopan xposns 45-60

pegwa, Wwor 70 cu
pefan
pescen, & 50-70 om
NN
PO
4T
CANOUNAH
YocTen
N
L

Yacran, crnouwse
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[Tpunoxenue 3

NNITENH
XengTenHa
OBRTENHE

HeOBRIATENHE
XNOTNH

e

HE H{NHE

HE MY

Taomura I1.3

Herm 1-2
15
1026
915

= B e 8 S

25-50



[Tpunoxenue 4

PacueTHOE CONTPOTUBIICHHUE JIEPEBIHHBIX MPAMOYTOJIBHBIX 020K
Taomuna I1.4

COHpOTI/IBJIeHI/IH ACPCBAHHBIX IIPAMOYI'OJIBHBIX 0ajok

Bricota h|W B oo LHlupina 8 c
seM  |JeBeM’ 5 G 8 10 12 15 | 18 | 20 22
1,6 w 2,1 125 | 3,5 4.3 | 5,1 64| 7,785 | 9.4
J 1.7] 2,0 | 2,7| 3.4 | 4,1 511 62|68 | 7.5
1.9 w 30| 36| 48| 6,6 | 7.2 9,0 |10,8|12,0 | 13,0
J 2,91} 3.4 4,6 57 | 6,9 86 110,3|11,4 } 12,6
2,5 W 5,4 T 9 |10,42)12,5 | 15,7 18,8| 22 24
J 6 8 10 13 | 15,6 | 19,5]|23,4| 26 29
3 w 8 9 12 15 | 18 | 22,5| 27 | 30 33
J 11 14 18 | 22,5| 27 36 | 40,5| 45 50
4 w 13 16 21 | 28,8 | 32 40 | 48 | 53 59
J 2,7 | 82 43 | 53,3 | 64 80 | 96 | 107 | 117
5 w (20,8| 25 | 33,3 42 | 50 | 62,5 Vo | 83,3 | 92
J 52,1162,5| 83,3| 104 | 125 | 156,25({187,5{208,3| 230
6 w 30 | 36 48 60 | 72 90 | 108 | 120 | 132
J 90 | 108 | 144 | 180 | 216 270 | 324 | 360 | 396
T W | 40,8 49 65 82 | 98 |122,2| 147 |163,2| 180
J 142,8] 171 | 229 | 286 | 343 |426,7|514,5|582,7626,8
8 w 5,3 | 64 85 | 106 | 128 | 160 | 192 | 216 | 236
J |213,2| 256 | 340 | 426 | 512 ! 638 | 758 | 852 | 938
10 w 83 | 100 | 133 | 167 | 202 | 250 | 300 | 334 [366,5
J 417 | 500 | 667 | 833 | 1000 | 1250|1500| 1668 | 1833
12 w 120 | 144 | 192 | 240 | 288 360 | 432 | 480 | 528
o 720 | 864 | 1152| 1144|1728 | 2160|2584 | 2830 | 3164
15 w 187 | 225 | 300 | 375 | 450 | 563 | 675 750 | 825
J 1406 | 1685 2250] 2812|3345 | 4219} 5051 5620 | 6200
18 w 270 | 324 | 432 | 540 | 648 810 | 972 |1080 | 1188
J 2430|2916 | 3888| 4860|5830 | 7290|8748 | 9700 |10680
20 w 333 | 400 | 533 | 667 | 800 | 1000| 1200|1333 | 1469
J 3333|4000 | 5333| 6670|8000 | 10000{1200013333 | 14665
22 W 403 | 484 | 645 | 807 | 965 | 1200| 1450|1610 | 1775
oJ 4435 | 5324 | 7099| 8873 {10640 133ﬂﬂ1 5970 TTY50| 19214
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[Ipunoxenue 5

Brimmicka u3 'OCT 24454-89

[Ipu cTpouTenbCTBE IO CUX MOP OJMH M3 CaMbIX BOCTPEOOBAHHBIX MaTepUaJIOB
- obpe3nas gocka. [Ipu mokymnke BaM MOTYT MpOJaTh MUJIOMATepUalbl B 3a/IaHHBIN
Bamu paszMep. Ho gamie Bcero pasmepsl 1ocok cootBeTcTBYIOT ctanaapty ['OCT. [l
00pe3HBIX JOCOK XBOMHBIX MOPoJ 3TOT cTaHmapT HasbiBaeTcsa ['OCT 24454-80 . On
npeacTaBiseT coOoW Tabiuily, B KOTOpPOM YyKa3aHbl BCE BO3MOKHBIE COYETAHUS
TOJIIHUHBL, IUPUHBI 1ocku. CtanmapTHas qiuHa 10cku — 6000 MM (6 MeTpoB).
Pasmepsl nocok mo 'OCT 24454-80

TonwwuHa LnpurHa

16 75 100 125 150 - - - - -
19 75 100 125 150 175 - - - -
22 75 100 125 150 175 200 225 - -
25 75 100 125 150 175 200 225 250 275
32 75 100 125 150 175 200 225 250 275
40 75 100 125 150 175 200 225 250 275
44 75 100 125 150 175 200 225 250 275
50 75 100 125 150 175 200 225 250 275
60 75 100 125 150 175 200 225 250 275

75 75 100 125 150 175 200 225 250 275

100 - 100 125 150 175 200 225 250 275
125 - - 125 150 175 200 225 250 -
150 - - - 150 175 200 225 250 -
175 - - - - 175 200 225 250 -
200 - - - - - 200 225 250 -
250 - - - - - - - 250 -

[Tonp3oBaThest Tabmuieit nmpocto. [lycTs Bam HyXHa JOCKa TOJIIAHON 75MM.
DTO 3HAYUT, YTO LIMPUHA TAaKOW JTIOCKU MOXeT coctamisath 75, 100, 125, 150, 175,
200, 225, 250 n 275 muminMetpoB. nu n1pyroit npuMep — Bbl XOTUTE KyIUTh JOCKY
mUpuHON 125MM. 3HAYMUT TOJIIMHA TaKOW TOCKU MOXeT ObITh 16, 19, 22, 25, 32, 40,
44,50, 60, 75, 100 nmu 125 mummmmeTpoB.
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[Tpunoxenue 6

Buapl cTponiIbHON CHCTEMBI

CmponuasKas Hoza

CmponunsHan Ho2a

CmponunsHan Ho2a
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