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Pa3paboTyuk MeTOAUYECKUX YKAZAHU M

KunkoB AHnpeii EBrenbeBud, IOLEHT, K.T.H

Annomauusn
[IpakTHyeckue 3aHATHSA BKIIOYAIOT PACCMOTPEHNE OCHOBHBIX PA3ZEIOB KypCo-
BOT'O MPOEKTA IO IUCHUIUIMHE HA TeMY «Mano3TaKHbIN KAIION JOM.
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TemaTuka MpakTHYECKUX 3aHATUN B COOTBETCTBUU C pabovel mporpaMMoOn JTUCITUTIITUHBI:

1?/?1 Tembl NpaKTHYECKUX 3aHATHI

1. |Ksaptupa u ee snemenTsl. OcHOBHBIE TpeOoBaHUs. Pa3paboTka IIaHUPOBKY JKUIIOTO JIOMA.

2. | COopHbIe EPEKPHITHS U3 MHOTOITYCTOTHBIX TUIKT. Kitaccudukarus u MapkupoBKa MHOTO-
MyCTOTHBIX TUTUT NEepeKphITUil. banounsie cOopHble nepekpriTus. Pazpadorka u odopmite-
HUE CXEMbI PaCIOJIOKEHUS JIEMEHTOB MepeKpbITuil. Crerudukanus 3J1eMEeHTOB epeKphI-
THIA.

3. |Pacuder reomeTpuyecKux mapaMeTpoB MPOCTHIX JEeCTHHL. KOHCTPYKTHUBHBIE peIIeHUS
JIECTHUII.

4. |TemnoTeXHUYECKUI pacyeT HApPYKHBIX CTEH.

5. |Pa3paboTka u opopmiieHHE TUIaHa 3TaXka. MapKUpOBKa 3JIEMEHTOB 3aII0JIHEHUS IIPOEMOB.
Creuundukanus 3JJeMEHTOB 3aIl0JIHeHUs TpoeMoB. Ha3HaueHne 1 KOHCTPYKIIMH [TePEMbI-
yek. Kimaccudukarus u MapkupoBKa cOOPHBIX KelIe300€TOHHBIX TepeMbIuek. BemomocTs u
creruduKanus nepeMbIuex.

6. |KoHCTpyKIMM JIEHTOYHBIX (PYHIAMEHTOB IS MYYUHUCTHIX U HEITYYHHUCTHIX WK C1abo-
MyYMHHUCTHIX TPYHTOB. [lepexos oT oHO# ri1yOuHbI 3aio0xeHus K apyroi. Knaccugukanus
Y MapKHPOBKA JIEMEHTOB COOPHBIX JEHTOYHBIX PyHAaMeHTOB. Onpe/enenre riyOuHbl
3aJI0’KeHUs (PYHJAMEHTOB I10 YCIOBHIO OTCYTCTBHUSI MOPO3HOTO ITy4EHHS IOl MX OO~
Boit. CriocoObl THPOU3OIIAIINY MTOI3eMHOM YacTu 31aHus. Pazpabotka u odopmieHue
T1aHa QyHJIaMeHTOB.

7. | OcHoBHbIe TpeOOBaHUs K YepaakaM. Bupl ckaTHbIX Kpbiil. Pazpabotka u odopmieHue
TUTaHA KPOBJIH.

8. |Cuctembl AepeBIHHBIX CTPOMUI. XapakTepHble y3ibl. PazpaboTka u opopmiieHue cxeMsl
pacKIJIaJK! 3JIEMEHTOB CTPOTIHIL.

9. |Omnpenenenue BeIMYUH paCYETHBIX U HOPMATUBHBIX HATPY30K OT COOCTBEHHOTO Beca.

10. |Onpenenenue cxem 3arpykKeHUN M BETMYNH PACUETHBIX U HOPMAaTUBHBIX CHETOBBIX HArpy-
30K ISl POCTEHIINX CIIy4aeB.

11. [Pa3pabotka u oopmMieHHE pa3pe3a 3TaHusl.

12. |Pa3pabotka u odopmieHue (acana u y3ioB.

13. |Pa3pabotka u opopmiieHre NOSICHUTEIbHOM 3aHCKH.
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Tema 1. KBapTupa u ee 3jieMeHTbl. OCHOBHBbIE TPeOOBaHMS.

Pa3padoTka IJIaHUPOBKH KHJIOTO 10MA.
OcHOBHbIE HOPMATUBHbBIE JOKYMEHTHI:
o CII54.13330.2016 «3nanus xuiible MHOTOKBapTUpHBIE. [IpaBuiia mpoeKTUPOBaHUS.
e CII55.13330.2016 «/loma xumnbie oqHOKBapTUpHbIE. [IpaBuia mpoeKTUPOBAHUS Y.
e CII131.13330.2018 «CTtpouTenbHas KIMMaTOJIOTUS»

HopmatuBHoe onpenenenue: kBapTupa (0JHOKBAPTUPHBIN JKUJIONW AOM, TOM-KBapTHUpA, KH-
JI0€ TIOMEIllEHHUEe, Kujas TUIAaHWPOBOYHAsS siueiKa) - 37aHHe, HEIBUKHUMOE UMYIIECTBO U OOBEKT
JKWIHIIHBIX MPaB, MPUTOAHOE ISl TOCTOSHHOTO MPOYKUBAHUS U KU3HEACIATEIbHOCTU Tpak]IaH, OT-
JeNEHHOe OTPAXKAAIOIMMHE KOHCTPYKIUSAMH OT MOMELICHUN IPYTUX KBapTHp, UMerolee 000co0-
JICHHBIM BXOJ M BHYTPUKBAPTHPHOE WH)KEHEPHO-TEXHHWYECKOoe oOopynoBanue. KBaprtupa moxker
IpeHa3HaYaThCsl s NPOKUBAHUS MOCTOSIHHOIO WJIM BPEMEHHOT0, CEMEHHOr0 UM €IMHOJINYHO-
ro, a TaKXKe IS cjaul BHAEM 0e3 IpaBa Ha MOCTOSIHHYIO PErUCTPALUIO (aapTaMeHT-0TelNb).

B cootBercTBUU ¢ 3amanueM Ha KypcoBoii nmpoekT (KII) pazpabareiBaeTcs 0qHOKBAPTUPHBIN
KUION oM. B 3aBHCHMOCTH OT IIJIOLIAM JIoMa CIIeyeT MPEeICTaBUTh cede COCTaB CeMbU U OPHEH-
TUPOBATHCS HA HETO MPH pa3pabOTKe MIaHUPOBKHU.

JloM-KBapTHpa TOJKEH BKIIOYATh KAK MUHUMYM JKUJIbIE TOMEIIEeHUs (KOMHATBI): TOCTUHBIE
U CHallbHU, a TaKKe BCIIOMOTraTejIbHble TOMEIIEHHUS (KOMHAThI) KyXHU (KyXHU-HUIIN) WIA KyXHH-
CTOJIOBBIE, BAaHHBIE WJIM JYIIEBbIE KOMHATHI, TyaJeTHble KOMHAThI (YOOpPHBIE), NI COBMELIECHHBIN
caHy3ell (TyaJeT W BaHHAs B OJHOW KOMHATE), KJIQJ0Bas WM BCTPOCHHBIC IIKA(BI; MOMEIICHUE
TEIUIOTCHEPATOPHOU (MPU OTCYTCTBUM IEHTPATU30BAHHOTO TEIUIOCHAOKEHMS). J{OTOTHUTEIHEHO
MOKHO IPCAYCMOTPETh TAKHC IMOMCHICHUSA KaK Ka6I/IH€T, ACTCKUEC UI'POBBIC KOMHATHI U CIIAJIbHU,
Oubnuoreka, MOMEIICHHE JOMAITHEr0 KUHOTeaTpa, TPEHAXEePHBIM 3al (Mpu oO0ecreueHuu J10CcTa-
TOYHOM KPaTHOCTH BO3yX0OOMEHa) U T.JI.

B cootBerctBum ¢ 3amanuem Ha KII otorenue, ropsuee U XoJ0JHOE BOJOCHAOXKEHHUE, Ka-
HaIHU3aIMs U AJIEKTPOCHA0KEHHE MPeAyCMaTPUBAIOTCS OT CyliecTBYromux cereil. [loatom B cocra-
BE€ MOMEIIIEHUI He OYyT MPUCYTCTBOBATh TaKHE KAaK TEIJIOT€HEepaTOpHasi, OOHIepHast, JJIIEKTPOITH-
TOBAasd, BOAOIMOATOTOBKA U IIp.

I[OM-KBapTI/Ipa MOXKET BKJIFOYAaTh HHBIC BCTPOCHHEIC, MPHUCTPOCHHEIC, BCTPOCHO-
MNPUCTPOCHHLIC BCIIOMOTaTCIIbHBIC IMOMCIICHHA, a4 TAKKC HCKUJIBIC IMOMCIICHUA 06HI€CTB€HHOFO
WIM TIPOU3BOJICTBEHHOTO Ha3HAYEHUsI (IPOMBIIIJICHHOTO, CEIbCKOXO03SHCTBEHHOTO, OOIIECTBEHHO-
00CTY»KMBAIOLIET0) U aBTOCTOSHKU (Tapa)KU-CTOSIHKH, HE 00OpyIOBaHHbBIE JUIsI peMOHTa M TeX00-
CIIy’)KMBaHHUSI aBTOMOOWIICI), PEXUM pabOThl KOTOPHIX HE OKa3bIBA€T BPEIHBIX BO3JICHCTBUI Ha
YCIIOBHSI ITPOKUBAHUS B )KWIJION 3aCTpoiike. B pamkax KypcoBOro mpoekra npeaycMarpuBaTh TakHUe
MOMEIICHUS (32 UCKIIIOUEHUEM rapakeil) He peKOMEHTyeTCsl.

PaSMGHICHI/IG JKHUJIBIX KOMHAT B NOJABAJIbHBIX W HOKOJIBHBIX 3TaXKaX HC JOITYCKACTCA.

[Tnomany nmomenieHuit 10Ma-KBapTUPHI JOJIKHBI ONPEAETATHCS C YUETOM pacCTaHOBKHU He-
o0xonumoro Habopa mMeOenu U BHYTPUKBAPTHUPHOTO 00OpynOBaHUs (paccTaHOBKAa MeOeNnHu B paMm-
kax KII npopabareiBaThCsi HE JOJDKHA, CIEAYeT MOKa3aTh TOJBKO PAacCTaHOBKY OOOPYJOBaHUS B
BaHHBIX/IyIIIEBBIX/COBMEIIEHHBIX CaHy371aX/yOOpHBIX U HAa KyxHEe). MHHHUMAJIbHbIE IUIOIIAAH U
pasMepbl NOMeIeHU I JOKHBI COCTaBIISTh:

e 00weil K10l KOMHATHI - 12 M° (pexomenayercs He MeHee 16 M2, Takasi MUHAMAaJIbHAs TUIOIIAb
yCTaHOBJIEHA ISl KBAPTHP C YUCIOM KOMHAT 2 U 00Jiee B MHOTOKBAPTUPHBIX 3/1aHHSX );

e cranbHH - 8 M? (K Pa3MELICHIN e¢ B MaHCapie - 7 M2), JUTsl CIIAIIbHI Ha JIBOMX PEKOMEHIYeTCs
MHUHUMaJILHAA miomans 10 M2;
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® KyXHH - 6 M2 (pexomeHayeTCsl He MeHee 8 MZ). MuHuManbHas UPUHA KYXHU U KYXOHHOUM 30HBI
B KyXHE-CTOJIOBOH - 1,7 M (pekoMeHyeTcst He MeHee 2-2,5 M),

e MUHHMMAaJbHas IIMPHHA nepeaneit — 1,4 M (pekoMeHyeTcs 2 M u boiee);

® IIMpUHA BHYTPUKBAPTUPHBIX KOpUI0poB — 0,85 M;

e pa3sMepbl BaHHOW JOJDKHBI oOecrmeunBaTh YCTaHOBKY BaHHBI (1,8x0,8 M), ymbIBaJIbHHKA
(0,45x0,45 M) 1 cTUpaJIBHOW MAaIMHBI (€CIU HE MpeaycMaTpUBACTCS OTISIbHAs MTOCTUPOYHAs),
MUHUMaJIbHAsl IIMPHUHA BaHHOM cocTaBiseT 1,5 M;

e mMpuHa TyaneTta — He MeHee 0,8 M, rIyOuHa — pu OTKPBIBAHUU JBEpH HapyxXKy — 1,2 M, BHYTpb
—1,5m.

[Tpu pa3paboTke MIAHUPOBKHM MHHHUMAJBHBIC IUIOIIAAM U Pa3Mepbl NOMEIIEHUH TOJIKHBI

PHHIMATECS JUIS MAJICHBKHX KOTTEDKEH ¢ MIomanpio staxa 10 40-45 M2 ITpu Gosblreii mioma-

JIY 3TaXa clieAyeT IPUHUMATh pa3Mepbl HE MEHEE PEKOMEHIYEMBIX.

BAJKHO: 6x00 6 kommeoic peKomeHoyemcsa pacnoiazams nocepeoune OJTUHHOU CHmo-
POHbBL NIAHA HCUNOU YACMU 30AHUA. MO NO360AUM 60 MHOZUX C/IYUAAX U3DeHcamb yCmpoli-
CMe6a ONUHHBIX KOPUOOPO8 U NPOXOOHbIX KomHam. Kamezopuuecku ne pekomenoyemcsn ycmpau-
6amb 6x00 «C yenay.

Bxon opranusyercs 1o JECTHUIIE Yepe3 KPbUIbLIO, TOTHIATOS HaJl YPOBHEM 3¢MJIA Ha BBICOTY HE
menee 600 MM. DTa BbICOTa OINpPENENSAETCS MUHUMAIBHOW pa3sHULIEH MEXAy YPOBHEM I10JIa IIEPBOTO
9TaXXa U YPOBHCM 3CMJIM IIPHU I10JIaX IMCPBOIo 3TaXKa 110 HOKOJIbHOMY IICPCKPLITHIO. Tloxazannas Ha pu-
cynke mudpa 550 MM okpyrisiercs 10 600 MM C y4ETOM CTaHAAPTHOU BBICOTHI CTyIeHH 150 MMm.
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NPOTMBOKANMINAPHAS
TWIPOKIONSILMS

OTMeTKy ypOBHS 3€MJIM MOKHO NpuHATH U MeHee -0,600 M, ecnu, Hampumep, TpeOyercs
YBEJIMYUTH BBICOTY HaJ 3eMiieil Hu3a okHa cBbIe 1,5 M (ypoBeHb IJ1a3 yelloBeKa CPEJHEro pocTa).
OOBIYHO OTMETKY KpbLiblia IpUHUMaIOT Ha 20-30 MM HUXE OTMETKHM YPOBHSI YHCTOTO I0JIa MEPBO-
ro staxe (-0,020; -0,030), a OTMETKY YpOBHS 3eMJI OEpyT C YyU4ETOM 3TOTO M KPAaTHO BBICOTE CTY-
nerpku 150 mm: -0,620, -0,770, -0,930 u 1.n. Ha cootBercTBytoIyto BbicoTy noabema (0,6, 0,75,
0,9 M u T.1.) OoMKHA OBITH BIIOCJIEJACTBUU PacCUMTaHa BXOAHAS JICCTHHUIIA.

[HupuHy KpbUIblIa OT BXOJHOW JBEpH ClIelyeT NPUHUMATh TaK, YTOOBI MOXKHO OBLIO OTKPBITh
JIBEpb, HE OTCTYMAas Ha CTYIEHbKH JECTHUIIBL. B 00IIeCTBEHHBIX 3/1aHUSAX IPUHUMAIOT IIUPUHY KPbLIb-
11a He MeHee 1,5 MMpHHBI OJOTHA BXOAHOW ABepH. I KOTTenka, €Ciay MPUHATh HIMPHUHY MOJIOTHA
BXOJ1HO# aBepu 900 MM, MOXKHO B3Th IMIMPUHY KpbuUIbia 1200-1300 MM unu Gosblie.

Ha Bxoze B KOTTemX cieqyeT NpUHITh MEPbI Ul OrpaHUYEHUs] TIONalaHus B 3UMHUI IEpHO
XOJIOZIHOTO BO3[yXa B JKUJIYIO 4acTh Aoma. Jiist aToro ycrpamBaercs TaMOyp, MIyOMHY KOTOPOTO JUIs
KoTTemka MokHO mpuHUMarh 1000-1200 mM. [Inst 3maHuii BRICOTOM A0 3-X ATaKed BKIIOYUTENBHO,
PacCIIONIOKEHHBIX B pailoHaX ¢ TEMITEPaTypoil HanboJIee XOJIOHOM MATHIHEBKH obecneueHHOCThIo (0,92
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-40 °C u "mwxke (mo CIT 131.13330.2018), TamOyp pekoMeHIyeTcsl MpeaycMaTpuBaTh ABOMHBIM. B Ka-
4yecTBE TaMOypa WM OTHOTO OTAEIEHHS IBOWHOTrO TaMOypa MOXKET BBICTYIAaTh BepaH,ual.
Beixon u3 TamOypa BHYTpb JIoMa HY)KHO OpPTaHM30BaTh B MEPEAHIOI0, IPU KOTOPOH MOMXKHO
NPEyCMOTPETh rapJepoOHYI0 WM BCTPOCHHBIC IMKadbl. A M3 TepeiHel yKe OpraHW30BBIBATH
pacripeielieHue 10 KOMHATaM.

Bbixon (JiecTHHUIlY) Ha BTOPOW 3TaXk/B MOJBAJ TAKXKE XKeIaTeIbHO OPraHU30BaTh M3 MEpe-
Hell TakuM 00pa3oM, YTOOBI BEIXOJAUTH HA ATaXK, Ha KOTOPBIA BEJIET JICCTHUIIA, OJMKE K €T0 EHTPY.
MoskHO, mpaBja, MOMECTUTh JIECTHHUILY U B OOIIyI0 KOMHATy. KpacuBas JiecTHUIA SIBISIETCS yKpa-
[ICHHEM WHTEphepa.

[TpoexTrpoBaHKEe MPOXOTHBIX KOMHAT (0COOEHHO CrajieH!) He TOIMyCKaeTCH.

CooTHo1ICHNE PasMCpoB IMOMEIICHUN HE AOJIKHO ITPEBBINIATH 112, T.K. BBITSAHYTBIC Y3KHC
KOMHAaTBhI He(l)YHKHI/IOHaJ'IBHBI n CO34ar0T IICUX OJIOTHYCSCKHI ,I[PICKOM(bOpT.

He pexomenayercs pacnoiaraTb HOMEIICHHS C BIQKHBIM M MOKPBIM PEXHMaMH JKCILTya-
TalK (OTHOCUTEJIbHAS BIAXXHOCTh BO3JlyXa CBbIIIE COOTBETCTBEHHO 60 1 75 %) y Hapy>KHBIX CTEH.
Taxoe perienne MOXXeT MOTPeOOBaTh YCTPOWCTBA MTAPOU3OIIALIMN B MHOTOCTIOWHBIX CTEHAX.

[Tonoxxenne caHy3J0B/BaHHBIX/IYIIEBBIX/yOOPHBIX/TOCTUPOYHBIX JKEIAaTEIbHO OJOKHPO-
BaTh C KyXHSMH. DTO YJACHICBHUT MPOKIAJAKY KOMMYHHUKAIMH 1O 3aHHIO, T.K. TOpsdee W/WIN XO-
JIOJHOE BOJOCHAOKEHHE, KaHAJIH3AIMIO TPUAETCS NMOATITUBATh KO BCEM STHM ToMeIeHusM. Bee
Ha3BaHHBIC MOMEIICHHS JOJDKHBI TaKkKe 000pYJIOBaThCsS BEHTHIISILIMOHHBIMHU BBITSDKKAMU, U HX
pa3MeIIeHre B OJHOM OJIOKE, BO3MOXKHO, MIO3BOJIUT COKPATHTH €Ile M KOJIMYECTBO BEHTHJISIINOH-
HBIX TPYO, IPOXOAIINX Yepe3 YepaaK U KPOBIIIO.

Pacmionaras nepeurcieHHbIC TOMEIICHUS Ha Pa3HbIX ITaXax, PEKOMEHTyeTCs TOMEIIaTh UX
JpYyT Haja JPYroM, YTO OMSATH-TAKH MO3BOJIUT MUHHUMHU3UPOBATH KOJMYECTBO CTOSKOB, BEHTHJISILIU-
OHHBIX KaHAJIOB, 4 TAK)KE MOCICICTBUS ABAPUIHHBIX IPOTEUCK”.

[TpoekTupoBaTh COBMEIICHHBIE CaHY3/Ibl MOXKHO B KOTTEDKaX C YHCJIOM CHAJICH HE Oosee
OJTHOM, a TaKXke, €CIIM KOJMYECTBO CAHY3JIOB B KOTTE/XKE OoJiee 0THOTO.

Bxon B momernienue, 000pyJ0BaHHOE YHUTA30M, U3 KHIIBIX KOMHAT M KyXOHb JOIYCKAeTCS
TOJIbKO B KBapTHPaX, IPOSKTUPYEMBIX ISl HHBAINIOB.

BeicoTa (0T mosia 10 MOTOJIKA) HUJIBIX KOMHAT M KyXHHU B KJIMMaTH4eckux paionax IA, Ib,
I, IJT u ITIA (mo CIT 131.13330.2018) nomkHa ObITh HE MeHee 2,7 M, B OCTAJIbHBIX - HE MECHEE
2,5 M. BBICOTY JXKUJIBIX KOMHAT, KyXHU U APYTUX TOMEIICHHH, paclol0KeHHBIX B MaHcap/e, U MpH
HEOOXOUMOCTH B JPYTHX CIy4asiX, ONpeAesieMbIX 3aCTPOMIIMKOM, TOMYCKaeTCsl MPUHUMATh He
MeHee 2,3 M. B kopugopax u nmpu ycTpoMCTBE aHTpECOJIel BHICOTa TTOMEIIEHUH MOKET MPUHUMATb-
cs He MeHee 2,1 M,

B npoexte cienyer 3amatbes BBICOTOM ATaka, IPUHHUMAs €€ U3 CIeNyollero psaga: 2,8 M,
3,0 ™, 3,3 M, 3,6 M. [IpunuMaTh 60bIIKE BHICOTHI 3TaXa B y4eOHOM MPOEKTUPOBAHUN HE PEKOMEH-
ayercs. Hy)xHO UMeThb B BHJy, YTO C YBEJIMYEHHUEM BBICOTBHI 3TaKa BO3PACTAIOT U pa3MeEphl TOPHU-
30HTAJIPHON TMPOEKIMU BHYTPUKBAPTUPHOM JIECTHHUIBI, T.€. JUIA €€ pa3MelleHHs MoTpedyercs
6onbme mMecra. [loaToMy B HEOONBIIUMX KOTTEkKaX OYyAET TPYAHO 00ECTeYUTh OOJIBIIYIO BBICOTY

! Bepanma — OTKpBITOE TOMENEHNE, IPHCTPOEHHOE, BCTPOEHHOE, MIIH BCTPOEHHO-NPUCTPOEHHOE K 3/1aHHIO,
OCTEKJIEHHOE TIOJTHOCTBIO MIIM YaCTUYHO, MOXKET OBITh Pa3HOM ATAKHOCTU U KIMETh aHTPECOJIH.

2 B MHOTOKBAPTHPHBIX XKUJIBIX JOMAX PACIOIOKCHHE CAHY3IOB Hajl KUIBIMA KOMHATAMH H KyXHSMH JOYCKAETCS
TOJIBKO JUISl KBAPTHP, PACIIOJIOKEHHBIX B JIByX YPOBHSIX.

¥ Ha 5Ty BBICOTY, KAK MHHUMAJIGHYIO, CIIELyeT OPHEHTHPOBATHCS M MPH MEPEKPHITHH YaCTH BHYTPUKBAPTHPHON J1ecT-
HUIIBI, YCTAHABIINBAS BBICOTY OT HU3a MEPEKPBITUS 10 CTYTIEHEH.
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sTaka 0e3 moTeph mose3Hou miomaau. OnpeaeneHuo pa3MepoB JIECTHHUIIB OYET TOCBSIIEHO Clie-
JyIOIIEE 3aHATHE.

EcrecTBeHHOE OCBelleHHE JTOJDKHBI UMETh JKHIIbIE KOMHATHI U KYXHHU. Kenarensro' obec-
MEYUTh €CTECTBEHHOE OCBEILIEHUE JICCTHUIIBI.

[Tnomanb cBETOBBIX POEMOB, CTPOTO FOBOPS, AOJHKHA OMPEAEISATHCS PACUeTOM €CTeCTBEH-
HOM OCBEIIEHHOCTH. /{151 OpHeHTUPOBOYHOTO 1MOAOOpa IUIOIIAIM OKOH MOKHO MCIOJIB30BaTh Clie-
JyIolliee IPAaBUIIO: OTHOIIEHHUE TUIOIIA U OKOH K IJIOIIA/IM I10JIa TOMEIIEHUS JOJKHO HaXOAUThCS B
npeaenax 1/8 + 1/5,5. Jlns KunpIx moMenieHnid MaHcapIbl MOYKHO YMEHBIIIUTh 3TO OTHOIICHUE 0
1/10, Tak KaK pacHojOKEHHBIE B TUIOCKOCTSIX CKAaTOB KPBIIIM MaHCapHbIE OKHA UMEIOT OO0JIbIIYIO
CBETOBYIO aKTUBHOCTH 110 CPABHEHHIO C OKHAMU B HAPY)KHBIX CTEHAX.

Jiis moytbopa pa3MepoB OKOH HY)KHO 33/1aThCsl YKA3aHHBIM COOTHOIIICHUEM W, 3HAs BBICOTY
3Taka, IPUHSTH BBICOTY OKOHHBIX OJIOKOB. IIp 3TOM HY)XHO UMETh B BHIY, YTO, HApUMeEp, MPU
BBICOTE 3Ta)ka 2,8 M M TOJILIMHE MepEKphITHs BMecTe ¢ 1mojoM 0,3 M (00bIYHO Mpu pa3paboTke mpo-
€KTa OPUEHTUPYIOTCS UMEHHO Ha TaKyl TOJIIMHY) OKOHHBIA OJOK HOMHUHAIBHOW BBICOTOHM 1,5 M
HE BCerja nojiomaer. Beicota moMenieHus npyu Takon BbICOTE 3Ta)ka COCTaBIseT npuMepHo 2,5 m. C
Y4eTOM pacIoJIOKEeHUs HH3a mpoema Ha BbicoTe 0,9 M Haj mojoM, OT BepxXa OKHa JI0 HU3a Iepe-
KpbITUs ocTtanetrcs Tosbko 100 mm. Ecnu cteHa siBisiercs Hecyliel (Ha Hee OMUparoTcs KOHCTPYK-
LMY TIEPEKPBITHS), @ BBICOTA IEPEMBIUKHU HaJl IPOEMOM IIPH 3TOM HE MOKET ObITh MeHee 220 MM, TO
TaKOM OKOHHBIN OJIOK HE BMEIIAETCs (CM. pUCYHOK).
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[Ipumep. Ilycts muiomaas nomemienus cocrasisier 20 M°. 3a1aeMCsl COOTHOLICHHEM IIIOLa-
M OKOH K rmuiomiaau nona 1/6,5. TpeOyemas momanas okod coctaBut 20/6,5=3,1 M. [Ipu BBICOTE
staxka 3,0 M BBICOTA MMOMEIIEHUS COCTABIIAET MpUMepHO 2,7 M. [IpuHuMaeM BbICOTY OKOHHOTO 0J10-
ka 1,5 m (1500+900+220=2620 mm < 2700 mm). Torma TpeOyemasi TOTOHHAS JITMHA OKOH OyeT

3,1/1,5=2,1 m. Ilo TaGaume 5 METOAUYKM MOAOUpaeM OJWH OKOHHBIN OOk 15-21 wnm nBa Omoka:
15-9 u 15-12.

! B MHOTOKBApTUPHBIX JOMaxX 3TO 00s13aTEIBHO JJIA JJCCTHUYHBIX KJICTOK.
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He pexomenayercst mpexycMaTpuBaTh B IOMEIICHUH KOJIMYECTBO OKOH Oonbine 1-2. Kpome
YBEJIMUYEHUS 3aTPAT ITO CO3AACT 3aTPYJHEHHS B pa3MEIIeHUU MeOeH.

Bentwnsiiiust B KWIBIX J10Max, Kak MPaBUIIO, PEUIAETCS KaK MPUTOYHO-BBITSDKHAS C €cTe-
CTBEHHBIM TOOYXKaeHueM. [Ipu 3ToM OoJiee NErkuii HArpeThiid BO3AYX U3 MOMEUICHUS YIaIsIeTCs
yepe3 BBITSHKKHU, a IPUTOK CBEXKETO OCYLIECTBIIAECTCA Yepe3 HEIUIOTHOCTU B MPUTBOPAX OKOH, Oaj-
KOHHBIX JIBepEil U Npu MpOBETpUBAHUU depe3 GOopTOUKH, hpaMyru, OKHA, CUCTEMbl MUKPOIIPOBET-
pPUBAHUS TIACTUKOBBIX OKOH.

Kak y»e roBopusioch BbllI€, BHITSKKAMU JODKHBI OBbITH 00€CIeYeHbl KyXHHU, YOOpHBIE, BaH-
HBI, COBMEILIEHHBIE CaHy3JIbl, TyIIEBbIC, TOCTUPOYHBIE, T.€. TOMEUIECHUS B KOTOPHIX TpeOyercs A0-
BOJIBHO BBICOKasi KPAaTHOCTh BO3ayXxooOMeHa. [Ipu HEoOX0aMMOCTH BBITSDKKH MOTYT YCTPAaUBAThHCS
U B IPYTUX MOMEIIEHUSX KBapPTUPHI.

B pamkax y4eOHOro mpoeKTa clieAyeT, KaK MPaBHIIO, MPEIyCMaTPUBATh BBITSDKKH Yepe3
BEHTWISALIMOHHBIE KaHAJIBI B KalUTaNbHBIX cTeHax. [locneaHue /uist 3TO JNOJKHBI UMETh TOJIIUHY
He MeHee 380 mm (1,5 kuprnrya). COOTBETCTBEHHO pacrionaratb 000pyaIyeMbIe BBITSHKKAMHU TTOMeE-
HICHUS HY’)KHO Y TaKUX CTEH.

[Ipumep MIaHUPOBKU KOTTEI KA IPUBEACH HAa PUCYHKAX.
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Tema 3. PacueTr reomeTrpuyeckux napaMeTpoB MPOCTHIX JEeCTHHII.

KoHcTpyKTHBHBIE pellleHUus JIeCTHHUI

JlecTHUIIBI — 3JIEMEHT BEPTUKAJIBHBIX KOMMYHHUKAIMH, CBSA3BIBAIOIIMI Mexay co0oil pasz-
JUYHBIC 3TAXKU WK YPOBHU 3/1aHusl. JIECTHUIIBI SBJISIFOTCS OJHUM U3 OCHOBHBIX 3JIEMEHTOB BaKya-
[IMOHHBIX MyTel u3 3ganus. [loaToMy reomerprueckue napameTpsl JECTHUL JOJKHBI ObITh YI0OHBI
JUISl IEPEJIBUYKEHUSI 10 HUM.

Y 1006CcTBO MOABbEMA HIIK CITYCKA IO JIECTHUIIE 3aBUCUT OT IIMPHUHBI Mapilla U pa3MepoB CTY-
MIEHEN, ONPEEIAIOINX TAKKE YKIOH JIECTHULBL.

JlecTHHIIa COCTOUT U3 HAKJIOHHBIX MapIlel U TOPU30HTAIBHBIX IUIOWIAI0K. Bee Mapmu oa-
HOM JIECTHUIIBI IOJDKHBI UMETh OJIMHAKOBBIN YKJIOH. YKJIOH Mapilia — OTHOIICHHUE BBICOTHI MTOAbEMa
o mMapiry Hy K TOpU30HTaIbHON MPOSKIUK €ro JUTHHBI Ly (CM. pUCYHOK HHYKE) MOYKHO TAKXKE BbI-
YHUCIIMTh KaK OTHOILICHHE Pa3MepoB MoacTynéHKa u mpoctymnu h/b.

Ykion mapma = H,/B,, = h/b.

npocTynb
NOACTYNIEHOK

BeicoTa noabeMa Maplwa Hy,
[=2

YIon HaKNoHa Mapiua

JnvHa ropusoHTanbBHOM
Ulmpuna nnowaakmn B, npoekumn mapiia L,, LLinpuna nnowapgku B,

Jlnsi BHYTPUKBAPTUPHBIX JIECTHHII, & TAKXKE JICCTHHUI[ BEAYIIUX B IMOJBAIBI M IIOKOJHHBIE
ST&XKH, MAKCHMAJIbHbII YKIOH TOJDKEH cocTaBiaTh He 6oxee 1/1,25 (0,8). To ects yroa HakioHa
Maplla He JOJDKEH MpeBbimars 38,7°.

PazMepsl npocTynu M MOACTYNEHKA TakXke JTOJKHBI 00ecreunBaTh y100CTBO MCIOJIb30Ba-
HHSI JIECTHUIEL. BBICOTY MOACTYNEHKA” B paMKax KYPCOBOTO IIPOEKTA CIICAyeT PHHAMATH B TPEIe-
nax 150-190 mm (ontuManbHOU siBisiercs BoicoTa 150-170 mMm). Pazmep mpocTynu 1oiKeH NpUHU-
Matbces B npenenax 250-300 mm.

! 3ror HopMatuB B34T u3 CII 54.13330.2016 no mrozoxeapmupruim *KuUbIM 30aHuAM. Koneuno, npu uHau-
BUAYaJIBHOM XHJIMIIHOM CTPOUTENILCTBE 3aCTPOMIIUK MOXKET MPUHUMATD KeJIaeMbIH YKJIOH JIECTHUII, HO B TO € BpeMs
He cyiestyeT 3a0bIBaTh 00 y100CTBE MMOJIb30BAHHS HMU.

2 CIT 1.13130.2009 «OBaKyallMOHHbIE ITyTH U BBIXOAB JAOMYCKAeT MPUHUMATH BBICOTY CTymeHU 10 220 MM,
HO Takue CTYNEHHU OyAyT OYeHb HEeyJIOOHBIMHU Uil moxbeMa. B coorBerctBuu ¢ atuM xe CII mmpuHa mpoctynu, Kak
MIPaBUJIO, COCTABIsIET HE MeHee 250 MMm.
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CooTHolIeHnEe Pa3MepOB MPOCTYNU W MOJACTYNEHKA OOBIYHO ONPEACISIOT Mo (opmyre
Broszens’, IIPUBA3aHHOM K pa3Mepy L1ara 4ejaoBeKa MPU ABUKEHUU 110 HAKIIOHHOM IIJIOCKOCTH
b + 2h = 600-640 mm.
KonnuecTBo noACTYNIEHKOB B MaplIe ONpeIesieTcs Kak
K, = Hy/h.

KonnyecTBo moacTynéHKoB B OJTHOM Maplle He JIOJKHO ObITh MeHee Tpex. Eciu B Mapiie
OJIMH WJIN J1Ba NOJCTYNEHKA, TO JIOAU 3PUTENBHO MJI0X0 OIIYLIAIOT Iepenaj ypoBHs Iojda U MOT'YT
OCTyNnuThCs. B mpeznenax mepBoro sraxa Jomnyckaercs He Oosnee 18 moabeMoB (IOACTYIIEHKOB) B
OJIHOM Mapiiie (B OCTaJIbHBIX Cy4asx — He Ooiiee 16).

KosmmuectBo nmpocryrieit B Mapuie:

Kup = Ky-1,
TaK Kak BEPXHsA MPOCTyIb (PpU30Bast CTYNEHb) YK€ BXOAUT B IMUPUHY TUIOIIAIKH.

[Mupuna Mapma2 BHYTPUKBApTUPHBIX JECTHULl IpuHUMaeTcs He MeHee 0,9 M. B xypcoBom
npoekTe cienyeT Oparh mupuny mapma 0,9-1,1 m. [lupuHy JECTHUYHON TUIOMIAIKH TPUHUMAIOT
He MeHee IMPUHBI Mapiia’,

[IpoekTupys JeCTHUIy HYXKHO IOHUMATh, 4TO 4eM Oosiee ynoOHYyr0 — Ooiiee MONOryro —
JeCTHUILY MBI OepeM, TeM OoJibliie MecTa oTpedyeTcs A ee pa3MelieHus. 1 BO3MOXKHOCTb 3TOro
pa3MelIeHNs] B KOHKPETHOM MECTE IUIaHa 3[aHus CIIEAYyeT IPOBEPUTb.

[Tnomanp, 3aHMMaeMast JISCTHHUIICH Ha TUTaHE 3/1aHHsI, 3aBUCHT Takxke oT ee GpopMbl (Popmbl
CTyIIEHEH, KOJIMYECTBY U pOpME MapIIeH U T.1.).

B pamkax KypcoBOro mpoekra ¢ y4eToM OIpe/ieIeHHBIX 33/IaHHeM KOHCTPYKTHBHBIX
peleHHI JIeCTHUL CJIeyeT NPUMEHATh TOJbKO MPOCThIe JIeCTHULBI ¢ NMPSAMBIMH MaplIaMHU
0e3 3a0eKHBIX cTyneHeii: Tunsi 1, 7,9, 12, 24, 25, 34 u noq00HbIe (CM. PUCYHOK HHIKE).

JltnHa rOpU30HTAIBHOM MPOEKIMK Maplia OIpeesiseTcsl KOJIMUYEeCTBOM CTyIeHeH (IIpocTy-
neit) K, 1 pasmepom npoctymu b:

Lv=Kyp x b.

OO6m1as nmMHa OTHOMAPIIEBOH JIECTHUIIBI (C TUToMaaKkamMu) coctaBuT Bi+L,+B;.

[[IupuHa oJHOMAPIIEBOW JIECTHULBI ONpPEEsAETCS IUPUHON ee Mapmia. [ aByxmapuie-
BOIl JIECTHUIIBI C MapajulebHBIMU MapiiaMu (Tum 9) ee mupuHa OyleT paBHA yIBOEHHOW HMIMpPUHE
MaplIIa [I0C PACCTOSHIE MEXTY MapIIAMK -, PHHAMAaeMOe 0OBIYHO paBHBIM 100 MM.

OTmMeTuMm, 4TO B JIECTHHUIIAX, UMEIOIIMX JBA Maplia U O6osiee, MOXHO MPU HEOOXOJUMOCTH
pPEryJInpoBaTh JUIMHY MapUIeH, N3MEHSISI BBICOTY PacIOJIOKEHUS TPOMEXYTOUHBIX IIIOLIA/I0K.

IIpumep nondopa mapameTpoB JICCTHHIIBI.

Bricora staxa npunara 3,0 m. [llupuny mapma npuaumMaro 1,0 m.

1. XoTuMm npuMeHUTHh OJHOMAPILIEBYIO JIECTHUILY C IPSIMBIM MapIleM.
3amaemcsi ynoOHbIMu pasmepamu cryneHn 150x300 mm (ynomnerBopsitoT dopmyne bronnpens:
300+2x150=600 mMm).
OmnpenensieM KOJIUYECTBO MOJHEMOB B Mapllle:
K, = 3000/150=20 noactynéHKOB — HE COOTBETCTBYET TPeOOBaHHUIO UMETh B OJHOM Mapiie He 0o-
nee 18 moabeMoB.

2. IIpobyem yBenuuuTh pazMep MOJCTYNEHKA, MPUHSAB B Maplle UX MaKCHUMajbHOE KOJIHYe-

CTBO:
h=3000/18=166,7 mm.

! O®paHiy3ckuid apxutektop 18 Beka.
? [LlupuHOit MapIia HA3BIBAETCS PACCTOSHUE MEXLY €r0 OrPAKICHHAMH (IIEPUIAMH, CTCHAMH).
¥ B MHOTOKBApTHPHBIX 3[AHUAX IIMPHHA IOMAAKH 10JIKHA OBITH He MeHee 1,2 M.
* B JIECTHHYHBIX KIETKAX MHOTOKBAPTHPHBIX 31aHUI 9TO PACCTOSHHE PEIHA3HAUCHO JUIS IPOIYCKA OKAPHBIX PyKa-
BOB, TaMETP KOTOPBIX 80 MM.
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Torna pazMep mpoCcTynu MO>KHO NPUHATH U3 hopMyibl biionnens:
b=600-2x166,6=266,7 MM.
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ogHoMapiueBble. 1 — npsmast: 2 — ¢ 3a0eKHBIMH CTYTICHAMY; 3, 4 — KPUBOJIMHEHHBIE;

52
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aByxmapueBblie: 5 — npsimast; 610 — ¢ moBopotamu, cooTBeTcTBeHHO Ha 60°, 90°, 120°, 180°, 240°;
11-14 — ¢ nByMs BBIXOHBIMH Mapiiamu (pacnaissie); 15-18 — ¢ 1Byms oTipaBHBIME MapIliaMH,
19, 20 — ¢ 1ByMs OTIIPAaBHBIMK M BBIXOAHBIMU Mapitamu; 21, 22 — KpuBoJIMHEHHbIE; 23 — Kpyroas,
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TpéxmapiueBbie. 24-29 — noBopotHsle; 30, 31 — ¢ 1ByMS IPOMEKYTOYHBIMH M BBIXOAHBIMH Mapiamu; 32 — ¢
JBYMSI OTIIPABHBIME M TIPOMEXYTOYHBIME MapIiiiaMu; 33 — KpUBOJIMHEHHAs (OBaIbHas);
yerpipéxmapuieBsble. 34-36 — noBopoTHble; 37—45 — ¢ mpsAMBIMU U 3a0€KHBIMH CTYTIEHIMH; 46-53 — ToNbKO
3a0€XHBIMH CTYTIEHAMH; 54, 55 — BHHTOBBIE C 3a0€)KHBIMH CTYTICHAMH.
Konngectso npoctyneit K, =18 -1 =17
Onpenenum nuny Mapma: Ly, =266,7 x 17 = 4533 mm.
C y4eTroM mMpHUHBI ITOMAA0K B 1 M JyinHa jgecTHUIlbI cocTaBUT 4533 + 2 x 1000 = 6533 mm.
[TpoBepsieM BO3MOXHOCTh pa3MEIEHUs JIECTHUIIbI HA IUIAHE: CIMIIKOM JUIMHHASA (JIOMYCTUM JUIS
puMepa, YTo TO TaK).

3. TIpoOyem mpUHATH CaMyIO KPYTYIO CTYIICHb.
K, = H,/190 = 3000/190 = 15,8, 1.e. nomwkeH npunath 16 moapemoB (190 — makcumanbHas 3/1eCh
BBICOTA MOJICTYTICHKA).
h = 3000/16 = 187,5 mm.
b =600 - 2x187,5 = 225 MM — CIMIIKOM Majio. MUHHMAaJIbHAS IIHPHHA IPOCTYIH 250 MM.
[Mpunumaem b = 250 mm.
[Tpoepsiem ykion nectauibl: 187,5/250 = 0,75 < npenensHoro ykiona 0,8.
[Tpoepsiem no dhopmyine brnonnens: 250 + 2 x 187,5 = 625 MM — yKiabIBaeTCs B PEACIBL.
Ly=250x (16 - 1)=3750 mm.
Jmuna nectauisl 3750 +2 x 1000 = 5750 mm.
[Tourn Ha 800 MM KOpoOUe, HO (IONTYCTUM) BCE PABHO MHOTO.

4. Otka3bIlBaeMcCsl OT OJIHOMApIIEBOU JICCTHUIIBI U IPUHUMAEM JIBYXMAapIlEBYIO C Mapajielib-

HBIMU MapIlamu.

[Tpu pacmnono)eHUH MPOMEKYTOYHON TUIOIIAIKU MOCEPEAMHE BBICOTHI 3TakKa KOJIHYECTBO MOAb-
€MOB B MapIax OyZeT OJMHAKOBBIM, a BBICOTA MOIbeMa 1o ogHoMy Mapiry Hy, coctaBut 1500 mMm.
[Tpuarmaem o 9 NoaHEMOB B Mapiie.
Pasmep moacrynenka cocrasut h = 1500/9 = 166,7 MM (B JOMyCTHUMBIX Mpeaeiiax).
Pasmep npoctymnu b = 600 — 2 X 166,7 = 266,7 MM (B IOIyCTHUMBIX Mpeaesiax).
VxiioH tectHuisl 166,7/266,7 = 0,625 — meHbIe MakcuMaibHoro 0,8.
Jnuna mapia 266,7 x (9-1) = 2134 mm.
JnuHa nectHUIb! ¢ yueTom miomanok 2134 + 2 x 1000 = 4134 mwm.
[Mupuna nectauibl coctaBuT 2 X 1000 + 100 = 2100 mm B yncrote (1000 MM 31€ch — mpuHATas
HIMpUHA Mapuia).
[IpoBepsiem pa3menieHue Ha IIaHe — BMeaercs!

KOHCTpYKTHBHBIE peIIeHUs JIECTHULl MaJO3TaKHBIX TOMOB MOTYT OBbITH BeChbMa Pa3HO00-
passbl (cM., Harpumep, Moxed Koco. Jlecthuupl. u3zaiin u texHonorus. — Kontaur, 2007). B
MPAKTHKE KYpCOBOTO IIPOEKTUPOBAHMSI, KaK MIPaBUIIO, IPUMEHSIOT JI€PEBSHHBIE JIECTHUIIBI IO TETH-
BaM WJIM KOCOYpaM U JIECTHUIIbI U3 COOPHBIX JK€1€300€TOHHBIX CTYNEHEH M0 CTaIbHBIM WJIU JKEle-
300€TOHHBIM KOCOYpaM. 371eCh HY>)KHO CII€ZIOBAaTh 3aJJaHUI0 Ha IpoekTtupoBaHue. Koncrpykunu Ta-
KHX JIECTHUI] [I0KAa3aHbl HA PUCYHKaX HUXKE.

[Tpu pa3menieHNH JECTHUIIBI CIIEAYET YUUThIBaTh HATMUYKME HEOOXOIMMOCTH €€ ONMPAHUs Ha
HECYILINE KOHCTPYKIUH U TOHSATH, IJI€ PACIIONAraloTCsl HECYLIUE 3JIEMEHTBI JIECTHULIBI M HA YTO OHU
OyayT onHMpaThCs.

JlepeBsHHbIE JIECTHUIIBI, TETUBBI WM KOCOYPHI KOTOPHIX OOBIYHO YIHPAIOTCS B JOOOBBIE
OaJsiku, TOCTaTOYHO JIETKUE JIJIsl TOTO, YTOOBI ATH OAJIKU ONEPIIUCh Ha JAEPEBSHHBIE CTONKHU, KOTOPbIE
B CBOIO OYepe/lb MOKHO ONEPETh MPSIMO Ha MepeKpbITHE (OHU, KOHEYHO, MOTYT OIEPeThCs U Ha Ka-
MATAJIbHBIC CTCHBI).



14

JlecTHUIIBI U3 COOPHBIX KeNe300€TOHHBIX CTYIEHEHN SBISIOTCS CIMIIKOM TSDKEIBIMU, YTOObI
OnMpaTh MX Ha MepeKpbITUE. {151 HeCylHX 3JEMEHTOB TaKUX JIECTHUIL] CIEAYET MPEAYCMOTPETh
BEPTUKAJIbHBIC HECYIIIME AJIEMEHTHI: CTEHBI MJIM CTOJIOBI, IIepeJarolire Harpy3Ky Ha ()yHJaMEHTHI.

V necTHHUI] ¢ NOJAKOCOYPHBIMH OalKaMu MOCJIEAHUE U HECYT BCIO Harpy3ky. COOTBETCTBEH-
HO, OIUPaHUE 3THX Oalo0K JAOJKHO OCYLIECTBIATHCS Ha HECYLIUME KOHCTPYKUMU. Takue KOHCTPYK-
LMK B 9TOM Cllydae JOJDKHBI pacrosararbCs MapajuleabHO JECTHUYHOMY Mapuly, MOJKOCOYPHBIM
0anKaM KOTOPOro OHM CIIy’KaT omnopoil. /i JecTHUIL ke M0 THYThIM UJIM CBAPHBIM <«JIOMaHbIM» KO-
coypaM HY>KHO UMETh OIIOPHbIE KOHCTPYKIMHU JJIs1 HUX «C TOpL@y, T.€. IEPIEHIUKYIAPHO MapILy.

Ecnu B 3aaHuM yKa3aHa JECTHUIIA IO CTAJIbHBIM KOCOYpaM, TO PAaCCMOTPUTE PUCYHKH Ta-

KHX JICCTHUI] M PELINTE. KaKOi U3 BAPHAHTOB BaM yJJ00HEEe IPUMEHHUTH B CBOEM IPOEKTE.

-
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THYTHIA KOCOYP

»

HGCTHI/IHa nus3 C60pHBIX JKEIIe300€ TOHHBIX CTyneHeﬁ IO CTAJIbHBIM 'HYTBIM WJIM CBApPHBIM KOCOYpaM (663

MOJIKOCOYPHBIX 0aJOK)

Tema 4. TensioTexHMYECKUI pacyeT HAPYKHbIX CTEH
TenmoTexHu4ecKuit Ppacy€T BBIIMOJHACTCA B COOTBETCTBHU C MCTOAMYCCKUMHU YKa3aHUSAMMU
IO NPAaKTUYCCKHUM 3aHATUAM K JUCHUIIIINHE ((CTpOI/ITeJIBHaSI (I)I/I3I/IK3>>.
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Tema 6. KoOHCTPYKIMH JIEHTOYHBIX GYHIAAMEHTOB /ISl Iy YHHUCTHIX U HEyYHHH-
cThIX TPpYHTOB. Ilepexoa ot ogHOM riryOMHBI 3a/105KeHus K apyroii. Kinaccuguka-
Ul U MAPKHPOBKA 3JIEMEHTOB COOPHBIX JICHTOYHBIX (PyHAaMeHTOB. OnpenesieHue
r1yOMHBI 327105KeHHs (PYHAAMEHTOB 110 YCJIOBHIO OTCYTCTBUSI MOPO3HOI0 Iy4YeHUs!
noJ ux nopomsoi. Pazpadorka u opopmienue miiana GpyHaaMeHTOB.
JlenTouHEIC (byHﬂaMeHTBI, KaK IIpaBUJIO, UCITIOJB3YKOTCA B 3dHHUAX CO CTECHOBOH KOHCTPYK-
TUBHOU CXEMOII.
<DopMa JICHTOYHOI'O (bYHI[aMeHTa B ILIAaHC ITOBTOPSACT PACIIOJIOKCHHUEC KallMTAJIbHBIX CTCH

3nanus. JIeHTouHbIl (hyHIAMEHT B pa3pe3e NpeAcTaBisieT co0o0il CTEHY B TPYHTE (MJIM OTTOpakUBa-
€T OT TPYHTa IOJBaJIbHOE IIPOCTPAHCTBO), KOTOPAsk MOKET UMETh YIIMPEHUE 110 HU3Y.
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Ha cxeme mokaszana packianka (pyHIAaMEHTHBIX MOJYIIEK COOpHOro JeHTOouHoro (yHma-

MEHTA.

OOparuTe BHUMaHME, YTO MOAOMIBA (PyHAAMEHTA O]l pa3Hble CTEHBl UMEET Pa3HyIO LINPHU-
Hy. OueBUIHO, ITO 34aHUE UMEET ITPOJOJIBbHO-CTEHOBYIO KOHCTPYKTHUBHYIO CXEMY, COOTBETCTBEHHO
Ha [IPOJIOJIbHBIE CTEHBI NIEPEIAETCA HArpy3Ka OT NEePEeKphITUii. Ha BHYTPEHHIO CTEHY 3Ta Harpys3Ka
NPaKTUYECKH B JIBa pa3a Oouiblie, T.K. HEPEKPBITHs OMUPAIOTCS Ha Hee ¢ JBYX CTOpoH. CoOTBeT-
CTBEHHO U (pyHIaMeHT 31ech 1mupe. [lonepeynsie ke CTEHBI SIBISIOTCS CAMOHECYLIUMU, Harpy3ka
OT MEPEKPHITUI Ha HUX HE NepeaeTcs U QyHIaMeHT ropas3o yxe.

Ecnu cnenath Bce (GyHIaMEHTHl OJMHAKOBOM LIMPHUHBI, TO W3-3a pa3HUIBl B Harpyskax
MO’KHO MOJIYYUTh 3HAYUTENIbHYIO Pa3HUIly B OCaJIKaX IpyHTa: MaJIOHArpy>KeHHbIe PyHIaMEHTHI ca-
MOHECYIIMX CTEH JaayT CYIIECTBEHHO MEHBIIYIO OCa/IKy, YeM (yHIaMEHThl HECYIIHUX CO BCEMH
BBITEKAIOUIMMHU MTOCIEACTBUSIMHU B BUJE TPELIUH B CTEHaxX U T.NI. CTpOro roBops, 3TO JOJLKHO IPO-
BEPATHCS PacyeToM 0caJioK (yHIAMEHTOB, KOTOPBI MBI C BaMH B paMKax "KOMIIOHOBOUYHBIX" Mpo-
€KTOB HE JIEJIAEM.

[TosTOMY MBI IPOCTO YCJAOBHO AOTOBOPMMCSH B 3TOM MPOEKTE NPUHUMATh IIUPHUHY ITOJOIII-
BbI PYHJJAMEHTOB:

- 101 CaMOHEeCYIIHe CTEHHI - 600 MM,

- IIOJ1 HECYIIIME HapYKHbIE U BHYTPEHHHE, HA KOTOPBIE MEPEKPHITUS ONUPAIOTCA C OJHON CTOPOHBI -
800 MM,

- 1 IOJ1 HECYIIIME BHYTPEHHHE, HA KOTOPBIE MEPEKPBITUS OMUPAIOTCS C IBYX CTOPOH - 1200 MM.
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OTmeTuM, 4TO ISl OJHO-ABYXITAXHOTO KOTTEKAa MpU OOJiee MM MEHEe HOPMAallbHBIX
IPYHTOBBIX YCJIOBHSX B PCAbHBIX CIIydasX Takas pa3HUIlA MOKET U HE MOTPeOOBaThCS, KaK U BO-
o0mie ymmpenue ¢pyHaameHTa noHu3y. Ho B Hamem ydeOHOM MpOEKTe 3TO OyIeT.
yTennuTenb KMpnu4Has @
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Tonumua ¢yHIaMEHTHONW CTEHBI OINpeNeNseTcsl MPOYHOCTHBIM PacyeToM U KOHCTPYKTHB-
HbIMU cooOpaxeHusaMu. Kak npasuiio, ee npuaumMarot He MeHee 300 MM. [Ipu TosuHe KUpnu4HoOit
gactu cteHsl 250 MM npumeM mupuHy ¢yHaameHTHou ctenbl 300 MM, a mpu TommuHe 380 MM -
400 mm. TonmuHa yrenauTens 37eCb HUKAKOM poJid HE UTPaeT, T.K. YTEIUIUTEIb KPENUTCS K CTEHE,
a BOBce He onupaercs Ha pyHaamMeHT. KupnudHbIil OSCOK MO/ yTEIUIMTENEM MOoKa3aH JIMIIb YTOObI
"MPUKPBITE" €ro CHU3Y (3TO MECTO MOXKET OBITh PEIICHO U TIO-APYTrOMY).

IIpu sToM ¢yHAaMeHT OyAeT BbICTyHaTh 3a KHUPIHMY CTEHbI COOTBeTCTBEHHO Ha (300-
250)/2=25 u (400-380)/2=10 MM (cTeHa onupaercs Ha pyHAaMEHT "COOCHO", TaK YTOOBI HE BO3HHU-
KaJI0 SKCIEHTPUCUTETA MPHUIIOKEHHS Harpy3KH U, COOTBETCTBEHHO, JJOMOJHUTEILHOIO H3rudarore-
'O MOMCHTA).

@DyHIaMEHT BBICTYIIAET U3 3€MJIM Ha BhICOTY HEe MeHee 200 MM 0T BepXa OTMOCTKH.

[To BepxHeMy o0pe3y (QyHIaMeHTa pacroiaraercsi IpOTUBOKAMUIUISIpHAS TUAPOU30JIALNS B
BUJIE JBYX CJIOEB THApPOM30Jia WM pyOepouja Ha OMTYMHOM MacTHKe (PKelIaTeIbHO MPUMEHSTh
HaJEKHBIE, T0OJTOBEYHBIE THAPOU3OISAIIMOHHBIE MaTepuaiibl). OHa co3maeT Oapbep ISl BJIar, moJ-
HUMaIoUIeics Mo KanusuigpaMm 0eToHa pyHJaMeHTa 3a CUeT OBEPXHOCTHOTO HATSYKEHUS KUJIKOCTH
(Menuck). Ee orcyrcTBHE MM pa3pylIeHHE CO3AaCT OObIINe MPOOIEMBbl KUIIbLIaM B BUJIE MOKPBIX
cTeH. B 3aBUCHMOCTH OT CTPYKTYphl MaTepHala KalwUIsipHas Bjlara MOXKeET IOJHUMAThCs Ha BBICO-
Ty 10 10 M. DTy rUApOU30IIALNIO ¥ TTOJHUMAIOT Ha/l OTMOCTKOM BO M30€XaHue MOMagaHus B CThIK
dbyHaaMeHTa CO CTEHOMN TaJbIX U JOXKJIEBBIX BO/I.

ATMOC]epHbIe 0CaJKU U Tajible BOAbI OT (yHIAMEHTa OTBOJUT OTMOCTKA, YKJIOH KOTOPOM
npuHumaercs He menee 3 % (0,03). Illupuna oTMOCTKHM AJIi MaJIO- U MHOTOATAXKHBIX >KUJIBIX 37a-
Huil npuaUMaetcs 500-1000 MM B 3aBUCUMOCTH OT BBICOTHI 3[TaHHSI M OPraHU3alUKd BOJOOTBOJIA C
KpbIlU. JIJig Mamo3TaXHBIX 3/1aHUM JaXke C Hapy»KHBbIM HEOpraHM30BaHHBIM (C KapHH3a Ha 3eMJIIO0)
BOJIOOTBOJIOM JIOCTaTOYHa mupuHa 0TMOCTKH 500-750 mm.
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Hekotopsle npocreiiiye BapuaHTbl YCTPOUCTBA OTMOCTKH ITOKa3aHbl B UMEIOLLENCS B DIICK-
TPOHHBIX MaTepuanax K Mpoekty TunoBoi cepuu 2.110-1 [leranu ¢pyHAaMEHTOB >KMIIBIX 31aHHUMH.
Beimyck 1, suct 33 (ctp. 39, y3as1 52-54).

I'myOuHa 3amoKeHHsl JICHTOYHOTO (yHAaMEHTa ONpeAesseTcs, NMPEeXIe BCEro, HecyleH
CIIOCOOHOCTBIO TPYHTOB OCHOBaHUs. CuMTaercsi, 4YTO MUHHUMAaJbHas IIyOMHA 3alokeHus ¢GyHIa-
MEHTOB T0J] Hapy>KHbIe cTeHbI cocTaBisieT 700 MM, a mog BHyTpeHHHE - S00 MM, Tak Kak HeEJIb34
OMHPATHCS Ha IUIOAOPOIHBIA CJIOW T'PpyHTA, OCIA0JCHHBI OPraHUYECKUMHU MPHUMECSIMHU, IOMepe-
MEHHBIM BO3/IEUCTBUEM 3aMOpakKUBaHUS-OTTauBaHus U mp. [loaToMy ecnu rpyHT, pacrosaraio-
HIMics Ha ATOU ri1yOuHe, CIOCOOEH BOCIIPUHSATH HArPY3KU OT 3JAaHUS U HE 00J1afjaeT KaKUMH-JTN00
cnenu(uYecKuMU CBOWCTBAMHM, 3aCTaBISIONIMMU BHIOpAaTh OOJBIIYIO TIYOMHY 3aJIOKEHHS, TO
MO’KHO IPUHATh €€ MUHUMAaJIbHOM.

Mpsl OyneM cuuTarh, YTO B HAIIEM Cllydyae MPOYHOCTHBIE U Ae(opMarMOHHBIE XapaKTepu-
CTHKHU I'pyHTa Ha IIIyOMHax 70 3 M JOCTATOYHBI JUIsl BOCHPUSITHS Harpy30K OT 3/1aHusl.

Opnaxo B cpennelt nonoce P® (1 manexo HE TOJIBKO 3/1€Ch) MOBCEMECTHO BCTPEUAIOTCS TaK
Ha3bIBaEMble MyYMHUCTBIE TPYHTHI, 00Ja/aollue CBOWCTBAMH MOPO3HOT0 mydeHus (B Mockos-
CKOM 001., HampuMep, TaKue TPYHTHI 3aneratoT Ha Oonee uem 80 % TeppuTopun).

[Ty4yuHUCTBIA TPYHT XapaKTEepeH TeM, YTO IJIOXO MpoIyckaeT Boay. Kpome Toro menkue
IbLJIEBAaThIE YAaCTHULIbI, MPUCYTCTBYIOIIME B TAaKOM IPYHTE B OOJBIIOM KOJIMYECTBE, CBA3BIBAIOT
MMEIOLTYI0CS B TpyHTE Biary. Eciu Takoi rpyHT MOJIUTHIBAETCS BJIAroi OJIM3KO PacroIOXKEHHbI-
MU TPYHTOBBIMHU BOJIaMU (WUJIM OCEHbIO IMOCTOSIHHO MUIYT JI0XK]M, BECHOM TaeT MHOTO CHEra W T.II.),
TO K HACTYILJICHUIO XOJIOJI0OB OH UMEET OOJIBIIYIO BIaKHOCTh. Kak M3BECTHO, IpH 3aMep3aHUU BOJia
yBEJIMYUBAETCS B 00bemMe mpuMepHo Ha 9 %. BepTukanbpHas gegopmaliis myduHUCTOTO TPYHTA M0
OTHONICHUIO K TOJIIIMHE MTPOMEP3AIOLIETo ClIos (OTHOCUTEbHAS AePopMallisi MOPO3HOTO IMy4EHHs)
MOJKET COCTaBIATh OT 1-3,5 % ans cnabomydnHHUCTHIX 10 Oonee yem 10-15 % ans ypesmepHOmydH-
HUCTBIX TpyHTOB. [Ipu mpomep3aHuu Takoro rpyHTa Mmoj MoAouIBoi (pyHaaMeHTa BO3HUKAIOT BbI-
TaJKUBAIOLUE €r0 HOPMAJIbHBIE CUJIBIL.

Kpome Toro Bo3HUKaIOT KacaTeslbHbIE CUJIBI MOPO3HOI'O ITy4eHUs, AEUCTBYIOIINE Ha OOKO-
Bbl€ TpaHu (pyH/IaMEHTa, TaK KaK YBEJIUYMBILUINCSA B 00bEME U CAABUBLINI (PyHIaMEHT IpyHT NOA-
HUMAETCsI BBEPX.

Mopo3Hoe nmydeHue 0coOeHHO OMacHO JUIsl HEOOIBIINX TOMOB, TaK KaK UX BEC HE CIIOCOOEH
CKOMIIEHCHPOBaTh CHJIBI MOPO3HOTI'O Iy4eHHs. BenmnunHa yAenpHbIX KacaTelbHBIX CHII MOXET J0-
crurath 110 kIla, a HOpMaJIBHBIX - Ha MOPSAJIOK OOJIbILIE.

[ToaTOoMy 01HO# M3 IJIaBHBIX Mep 00pBObI C MOPO3HBIM NYYCHHEM SIBJISICTCH 327102KEHUe
(yHaamMeHTa HUKe ITyOMHBI MPOMEP3aHus TPYHTA.

Korna e MoeT BO3HUKaTh MOpO3HOE MydeHue?

Bo-niepBbIX, IPYHT /10JIZKeH 00,1a1aTh CBOMiCTBAMHM MYYMHUCTOCTH. K MyYHMHUCTHIM OTHO-
CATCSl BCE TJIMHUCTBIE TPYHTHI, MEJIKUE U MbUIEBAThIE IECKU U JaKe KPYIMHOOOJIOMOYHBIE TPYHTHI C
00JBIIMM COZIEpKAHUEM TIIMHUCTOTO 3amoyiHuTeNs. OO0paTtuTe BHUMaHUE, YTO BCE TUIIBI TPYHTOB,
IPUCYTCTBYIOIIME B BAIIMX 33JaHUSAX HA IPOEKTUPOBAHUE, OTHOCATCS K ITyYHHUCTBIM.

Bo-BTOpBIX, TPYHT J0JIKEH HAXOAMTHCS B YBJaxkHeHHOM coctossHun. CII 22.13330.2016
"OCHOBaHUS 3JaHUI U COOPYKEHUNH" YKa3bIBAET, YTO JUIsl OOJBIIMHCTBA TUIOB IyYUHUCTBIX TPYH-
TOB BO3MO>KHOCTb BOZHUKHOBEHHUSI MOPO3HOI'O ITyY€HUs OJIKHA YUYUTBIBATHCSA, €CIIM YPOBEHb 3aJle-
raHus TPYHTOBBIX BOJI PacIOJIOKEH Oynke 2 M K TiTyOnHe IpoMep3aHusl TpyHTa.

VYpoBeHb IPYHTOBBIX BOJ YKa3aH B 33JJaHUU Ha IPOEKTHUPOBAHHUE.

I'myOuny npomep3anus Hy»kHO Berurcauts (CIT 22.13330, . 5.5):

/
HopmaTusHas riry6una npomepsanus: dep=do\/|M;
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rze do - BenuuMHa, 3aBucsmas ot tuna rpyara: 0,23 M - a71s TIUH U CyriauHKoB, 0,28 M - 171 cyne-
ceil, MeJIKUX | MBUIEBATHIX MIECKOB;
Mt - 6e3pasmepHbIil KO3PPUIUEHT, paBHBII CyMME CPEIHEMECSYHBIX OTPHUIIATEIBHBIX TEMIIEPaTyp
3a roja. Dtu Temmeparypsl 6epem ais csoero ropoaa B CIT 131.13330.2018 "CrpourtenpHas Kiauma-
tonorus", Tabauna 5.1 (HaunHaercs Ha cTp. 50).

PacuerHast rnyouna npomep3anus: di=dp X Kp, rae ky - K03bGUIMEHT, yYUTHIBAIOIINN, YTO
OTaIlJIUBAEMOE 37]aHK€ BBIIEISCT TEIJIO B TPYHT, YMEHbBIIAs TaKUM 00pa3oM IIIyOHHY Npomep3a-
Hus. OOpaTuTe BHUMaHUE Ha OOBE/ICHHBIE B CIEAYIOLICH Ta0nuile 3HaYeHUsI.

Koxpduuuent K, , mpu pacyerHoii cpennecy-
TOYHOI1 TeMIIepaType BO3IyXa B IOMeIlleHHH,
Ocobentoct coopysens: NPUMBIKAIOIIEM K HAPYKHBIM (hyHIaMeHTam,
0 5 10 15 20u
OoJiee
Be3 nonpana c nonamu, ycTpanBaeMbIMU:
IO TPYHTY 09 0,8 0,7 0,6 05
Ha JIarax 1o rPyHTy 1,0 09 08 0,7 0,6
TIO0 YTEIICHHOMY TIOKOITIEHOMY TIEPEKPBITHIO 10 10 0,9 0,8 0,7
C noABa/IOM WM TEXHIYECKUM IOATIOIEEM 0.8 0,7 0,6 05 0,

IIpumeuanus

1 TlpuBeneHHbIe B TaOMIe 3HaYeHUs Kod(dummenTa Ky, oTHOCSATCS K (hyHIAMEHTaM, Y KOTOPBIX PAacCTOSHUE OT BHELIHEH
TpaHy CTEHBI 10 Kpast (yHamenTa Menbite 0,5 M; eciu oHo Gorbine 1,5 M, 3Hadenns koaddrmenta Ky, nossmmaror Ha 0,1, HO He
Gortee veM 710 3HadeHnst Kp= 1; pr IpOMEKYTOUHOM 3HAYEHHH 3HaUeHHs Kod(guImenTa Ky, orpeessior HHTepIoNsImei.

2 K moMereHrsM, TPHMBIKAIOIIMM K HApY)KHBIM (DYHIaMEHTaM, OTHOCSITCSI TIOJIBAIIBI M TEXHUYECKHE TIOMTIONbS, a TPU UX|
OTCYTCTBHH - TIOMEILICHHS [IEPBOTO ITaXKA,

3 Tpy NpOMEKYTOUHBIX 3HAYCHISIX TEMITEPATyphI Bo3Iyxa Koo drimeHT Ky, MPUHAMAIOT C OKPYITICHHEM JI0 ONvKaiIiero
MEHBIIIETO 3HAYEHMS], YKa3aHHOTO B TAOIHIIE.

[Tonmy4ynB 3HaUYe€HUE pacUYeTHOW TIyOWHBI MMPOMEP3aHHUs, MBI JOJDKHBI CPAaBHHUTH €T0 C YKa-

3aHHBIM B 3aJIaHUN YPOBHEM I'PYHTOBBIX BO/I (yFB), CAcIaTh BBIBOJ O BO3MOXXHOCTH BO3HHMKHOBC-
HUSI MOPO3HOI'O MYYCHUA U ITPUHATH PEHICHUC O I‘J'IY6I/IHC 3aJI0XXCHUA q)YHI[aMeHTa, KaK 3TO IIOKa3a-
HO Ha pHUCYHKC.
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HyxHo otnaBath cebe OTYET, YTO OPHUEHTUPYSCh HA pacueTHYIO TIyOuHY nmpomep3anus dr,
KOTOpasi YYUTHIBAET YMEHbIIEHUE TITyOMHBI MMPOMEP3aHUs 3a CUET TEIUIOBBIICICHUN 3aHUs, MBI
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TEM CaMbIM MPEJIOJIAraeM, YTo K Hayaiay XOJIOJHOTO MEPHo/ia 3TU TEIIOBBIIETICHUS MOABSTCS, T.€.
B 37aHUK Oy/eT BKIIOYEHO OTOIUICHHE. Eciu 1Mo 3TOMy OBOy €CTh COMHEHHS, 2 MOPO3HOE ITyde-
HUE BO3MOXKHO, TO CJIEyeT 3aKJaJbpiBaTh ()YHIAMEHT HIKEe HOPMATUBHOW TITyOWHBI MPOMEP3aHus
dfn WM IPUHUMATH MEPBI 110 YTEIICHHUIO (DYHIAMEHTOB.

YKakeM Takxke, 4TO JJIs HeOoTaluTMBaeMbIX 3aaHuil koddduuuent kp=1,1, T.e. pacueTHas
riyouHa npomep3anus OyAeT 0oJblle HOPMATUBHOM, T.K. B HEOTAILTUBAEMOM 3[IJaHUU OTCYTCTBYET
cHeroBoe "ojiesyio" yMEeHbIIarollee npoMep3aHrue OTKPbITOro rpyHTa. Takol ciiydail y Bac MOXKET
BO3HUKHYTh IIPU HEOTAINIMBAEMOM Tapaxe, /Ui KOTOPOro MPHUAETCS ONpPeIeIUTh CBOM PACUETHYIO
IyOMHY MpoOMep3aHusl U TIyOuHy 3allokeHus (GyHAaMeHTOB. [|oMOoNMHUTENbHBIA pacyeT MpHUaeTcs
TaKXe CZeaTh, €CIIU MOABAJ 3aHMMAET HE BCIO TUIOMIAAb 31aHus (pasHbIe Kp).

Jlentounsle (yHAAMEHTHl MATO3TAXKHBIX 3JaHUH MOTYT BBIMOJHATHCS KEI€300€TOHHBIMU
(cOOpHBIMH M3 KOHCTPYKLHMI 3aBOJICKOTO M3TOTOBJIICHUS WJIM MOHOJIMTHBIMH, OCTOHHPYEMBIMU
HENOCPE/ICTBEHHO Ha CTPOUILIOMAAKE), OYTOOETOHHBIMH - U3 CMEIIaHHBIX ¢ OETOHOM O0JIOMKOB
MIPUPOTHOTO KaMHs, OyTOBBIMU (OyTOBOM KIIAJKH) - U3 HEPOBHBIX, HO ()OPMOH OJIM3KUX K TUIUTAM
IPUPOJHBIX KAMHEH, YI0XKEHHBIX BPacHop TPaHILIEH Ha pacTBOPE.

31ech Mbl PACCMOTPHUM TOJIBKO JK€J1€300€TOHHBIE ()yHJTaMEHTHI.

Coopubie )KB ¢yHaamMeHThI BBIIOIHIIOTCA U3 (YHJAaMEHTHBIX MOAYLIEK (Ha3BaHHE IO
['OCT - mnuthl TeHTOYHBIX GyHAaMeHTOB) U (pyHmameHTHBIX O610Kk0B (10 'OCT - Gnoku ¢yHaa-
MEHTHBIE JJIs1 CTEH MOABAJIOB, XOTSI OHU )K€ UCIOJIB3YIOTCS U B 3JaHUSIX O€3 M0/BAJIOB).

C ydeToM HamMX MPEIbIIYIINX JOTOBOPEHHOCTEH MO MIMPUHE TOJOUIBH (pyHIaMEeHTa, HaM
noHano0sTes pyHaaMenTHeie noaymku mupuHoi 600, 800 m 1200 MmMm. Mx HOMeHKaTypa mpea-
CTaBJIeHa HMJKE, a MOJIHAs HOMEHKJIATypa IUIUT JEHTOUHBIX (yHIAMEHTOB IPUBE/IEHA B METOIMYKE
[15] cnucka auteparypsl U3 3a/laHUs Ha NMPOEKT. TaM ke UMEIOTCs 3CKU3bl (PyHIaMEHTHBIX MOAY-
miek. OOpatuTe BHUMaHUE, YTO MOAYIIKH ImupuHOM 600 MM oTiMyaroTcs GopMOii MONEepeyHOro
CEUeHUsI OT JPYTHUX.

[Hupuna 600 mm: OJ16.24-4; DJ16.12-4.

[upuna 800 mm: OJI8.24-1; OJI8.12-1.

[Mupuna 1200 mm: ®J112.30-1; OJ112,24-1; ®JI112.12.-1; OJI112.8-1.

B mapke nmoaymku 6ykBel @JI 03HAUaIOT IUIUTY JIGHTOUYHOTO (DyHIaMEHTa, MEPBOE YUCIIO
nocsie OyKB - IIUPUHY MOTYIIKH (KOHCTPYKTHUBHBIM pa3mep) B AM, BTOpoe (ITOcie TOUKH) YUCIIO -
HOMUHAJIBHYIO JJIMHY B M (KOHCTPYKTHUBHBIN pa3mep Oyzaer Ha 20 MM MeHbine). T.e., Hanpumep,
noaywky mupuHor 800 MM umeroTcst 1ByX 1uH: 2,4 u 1,2 M, a noaymku mupuHor 1200 MM - ye-
TeIpex anuH: 3, 2,4, 1,2 u 0,8 M. Tpetbe (mociie THpe) YnCIo B MapKe MOIYLIKM YKa3bIBaeT Ha ee
IpyMIly 1O Hecylel crnocoOHOCTH, KoTopas - Kpome noayuiek PJI6 - MoxkeT MpUHUMATh 3HAUCHHS
ot 1 10 4. st ®JI6 - Tonpko 4. Hac ycTpout camast HYokHsIs - 1-51 Tpynma.

BricoTa ceuenns atux noaymiek coctaisieT 300 MM (KOHCTPYKTUBHBIN pa3Mep).

@OyHIaMeHTHbIE OJIOKM HCHOJB3YIOTCS B ocHOBHOM Mapku ®PBC (crutomnsie). KoHCTpyk-
TUBHas MUpHHa 3TUX 6110K0B coctasiseT 300, 400, 500 win 600 mm. C yueToM TONIIUHBI KUPIINAY-
HO yacTtu Hamux cteH 250 wiu 380 MM, HaM TOHaH00sATCs TOIbKO O1oku mupuHoit 300 1 400 MM.

Wx HOMeHKaTypa /i OJOKOB M3 TSDKEIOro OEToHa, Ha 4To ykas3biBaeT OykBa "T" B KoOHIIE
MapKH:

mpuHa 300 mm: ®bC24.3.6-T; ®bC9.3.6-T;

mpuHa 400 mm: ®bC24.4.6-T; ®bC12.4.6-T; ®bCI.4.6-T; ®BC12.4.3-T.

B mapke 65oka O0ykBel ®BC 0603HavaroT criiomHoN (GyHIaMEHTHBIN OJIOK, TTEPBOE YHCIIO
nociyie OyKB - HOMUHaJIbHAs JUIMHA B M (KOHCTPYKTHBHAas Ha 20 MM MEHbIIIE), BTOpOE Yucio (1o-
CJie TOUKH) - KOHCTPYKTHBHAs IIMpUHA 0JioKa (paBHA HOMUHAIBHOMN), TPEThEe YHUCIIO (I1OC)Ie BTOPOM
TOYKH) - HOMUHAJIbHAsS BbICOTa OJI0Ka B 1M (KOHCTpYKTHBHas Ha 20 MM MeHbIle). bioku BeICOTOM
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300 MM HCTIOTIB3YIOTCS KaK JOOOPHEIE.

Hy»xHO umeTh B BUAY, U4TO, B OTJIMYKE OT MOAYIIEK, B OJIOKaX HET apMaTypbl. DTO MO3BOJIS-
€T, HaTI[puMep, JIETKO JIOMATh JIUHHBIN OJIOK MOMOoJIaM.

Mapku MUt J€HTOYHBIX (YHIAMEHTOB M OJIOKOB (DyHIaMEHTHBIX Ui CTEH IOJIBAJIOB K TE-
CTHUPOBaHUIO OoJiee MoAPOOHO U3YyYUTh MO YIIOMSHYTON MeToAnuKe!

@J16.24 @J112.24 ®bC24.4.6

Ha necuanble rpyHTBI IOAYIIKH YKIAAbIBAKOTCS 110 BBIPOBHEHHOM IIOBEPXHOCTH, & IIPU APY-
IHX TPYHTAX BBIIOJHIETCS yTpaMOOBaHHas mecyaHasi moJchinka TommuHoi 50 mm. [pu Hammaum
HOJBaJIA 110 MOJYLIKAM YKJIaJbIBA€TCsl CJIOM INIOTHOTO LIEMEHTHOI'O pacTBopa coctasa 1:2 (310 Bo-
JIOLIEMEHTHOE OTHouleHue) Tonmueor 20 MMm. B 31anusax 6e3 mojBana MCHOJIb3YETCSl LIEMEHTHO-
necyaHblil pacTBOp. bioku Takke ykiaJIplBalOTCs Ha LIEMEHTHO-IlecyaHoM pacTBope. KosamuecTBo
0JI0KOB 110 BBICOTE I0JIKHO OBITh YBSI3aHO C IVIYOMHOI 3a/10:keHus pyHIaMeHTA.

[IpuBeneHHbIE HUYKE CXEMBI B3SIThl U3 UMEIOLIECHCS B AIEKTPOHHBIX MaTepuallax K MPOEKTY
tunosoi cepuu 2.110-1.

@DyHIaMEHT MO HAPYKHYIO CTEHY B 3JaHUH C MOIBAJIOM
(rny6uHa 3an0xkenns GyHIaMeHTa NoJpKHA ObITh HE MeHee 500 MM OT mmosa moaBaia)

2Cnoa ToNns *0.00
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BUTYMHON MACTUKE ‘
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BUTUMOM 3A 2 PA3A
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@DyHIaAMEHT M0/ HAPYKHYIO CTEeHY B 31aHMHU 0e3 1moaBaJia
(B HameM ciry4ae - IpH ToJIaX MO IOKOJIBHOMY IEPEKPHITHIO - YPOBEHb 3€MJIH CIIEBA U CIIPaBa OT
¢dbyHIamMeHTa T0JKeH ObITh Ha OJJHOM OTMETKe, a OKpacka OMTYMOM C BHYTPEHHEH CTOPOHBI HYX-
Ha I[IPY 110JIaX 110 TPYHTY)

2CNn09 TO0N9 MM

TMAPONU30/A HA BUTYMHOR-
MACTUKE

| e Mexeeo0p

OKPACKA TOPAYMM
BUTYUMOM 3A 2 PA3A

Q
N
F
BJIOKU CTEH

NONABAJA
E\munuwemum

NAUTA

@DyHIaMEHT M0/ BHYTPEHHIOIO CTEHY B 3/IaHHH C TOBAJIOM
(rmyOuna 3anoxkeHus GyHaaMeHTa JobkHa ObITh He MeHee S00 MM OT Mosia 1mojaBaa)
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BJI0KN CTeH
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ﬂ'-lbgo

OKPACHKA MOPSYUM
BUTUMOM 3A 2 PA3A

_+T‘20

LIEMEHTHbI PACTBOP

COCTABA 12 \ \
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@yHIaMEHT Moj] BHYTPEHHIOIO CTEHY B 31aHHH 0€3 moaBasa
(B HarIIEM CITy4ae - IPH MoJIax Mo MOKOJILHOMY IEPEKPHITHIO - 00Ma3ka OUTYMOM MOYKET HE BBITOJTHATHCS )

2Cnoa TO0Ng UnNu

TMAPOM30NA HA BUTYMHON
MACTHKE 5 B

1000

BUTUMOM 3A 2 PA3A

OKPACKA TOPQYUM a
Ll BNOKU CTEH NOpBANA

QYHOAMEHTHAY
|/ \T MIATA

HpI/I H606XOI[I/IMOCTI/I MNOAYIIKHN MOTrYT YKIAAbIBATHCA C MPOMCEKYTKaMU, 3allOJIHACMbIMU

VIUIOTHEHHBIM TpYHTOM. CTpOTO TOBOpPS, B 3TOM CiIydae Hecymas ClIOCOOHOCTh TaKOTO MpPepPbIBU-
CTOro (pyHIaMeHTa JT0JDKHA TIPOBEPATHCS pacdeToM. OHAKO B MAJIOHArPYKEHHBIX (QyHIaMEHTaX
U [IPH HOPMAJIBHBIX TPYHTaX OPHEHTUPOBOYHO (0€3 pacuera) MOXKHO OCTABISATh MPOMEXKYTKH IIH-
puno#t 110 0,2 UIMHBI onuparonierocs Ha moaymky 01oka. OgHAKO B JIIOOOM ciydae cBec OJIoKa B
TaKoOH MPOMEXYTOK HE MOXKET IpeBbIarh 0,2 JIMHBI OJ0Ka.

VYknaapiBaeMble Ha MOAYIIKK OJIOKHM JTOJDKHBI MEepeceKarh - "MepeBs3bIBaTh' - BB MEXKIY
nonymkamu. J[nst onpeneneHus rIyOMHBI onupaHus OJioka Ha moaymiky "a" OyneM (mpu OTCYT-
CTBUU TOJPOOHBIX XapaKTEPUCTUK TPyHTA) CUUTATh TPYHTHI CPEIHECKUMACMBbIMU U MPUHUMATH
a=400-500 mm.

BJI0KM CTEH
NOJBANA box
L \
. o a
£
He 60Nee p
— YHAAMEHTHbIE TUTHI
FMYBUHA NEPEBA3KU WBA 4"
a
MPY MAIOCKUMABMbIX
Ladch HEMeHee 04 h BnoKa

MPH CUIBHOCOKUMAEMBIX
D S He meHee h BIoKA
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APMATYPHbBIE CETKU % \‘PVHAAMEHTHAR NAUTA

OOpaTuTe BHMMAaHHe, KaK Ha I1OCJIEIHEM IPEIbIIYIIEM PUCYHKE YI0KEH HIKHUN YTI10BOU
dbyHnameHTHBINA 0J10K! OH MOHOCTHIO MEePECEeK MEePIEHANKYISIPHYIO eMy cTeHy (yHmaaMmeHnTta. Tak
HYXXHO ITOCTYNAaTh HA BCEX MEPECeUCHMsIX HapYKHbIX U BHYTpeHHHUX cTeH. COOCTBEHHO pacKIIaAKy
0JIOKOB cJie/lyeT HaunHaTh UMEHHO C 3TUX MECT, a [I0TOM YyXe YKJIa/bIBaTh OJIOKH MMEIOIIENCs HO-
MEHKJIATYpbl B IIPOMEXYTKH MEKIY NEpecedyeHUsIMU. Ecau nmpu 3TOM OCTaroTCsl y4acTKH, B KOTO-
pble HEJb3s1 BMECTUTH OJI0K, TO OHU 3aMOHOJIMYUBAOTCSL.

IIpu HeoOGX0AMMOCTH Nepexoaa OT OJHOH IJIyOMHBI 32J105KeHHs (PyHAaMeHTa K JApyrou
3TO BBINONHsETCA ycTynamu. Hanpumep, nepexons oT riyOUHBI 3a/105keHUs (yHITAMEHTOB BOKPYT
nojBajga K (pyHZaMeHTaM OCTalbHOW 4YacTH 3JaHUA, TJe TIyOMHA 3aJI0’K€HUS MEHbIE, HYKHO
OTpPEeAENUTh PA3HOCTh INTyOUH 3aJI0)KEHHUS, a 3aT€M KOJUYECTBO U T€OMETPUUYECKHE Pa3MeEphI yCTY-
1oB. MakcuMaJIbHbIE COOTHOILIEHUS pa3MEPOB YCTYIOB MTOKa3aHbl Ha CJIENYyIOIIEeM pucyHke. Brico-
Ty ycryna "h" MOXHO (Ul HalIMX YCIOBHBIX TPYHTOB) MpuHUMaTh A0 600 mMm. Takue sxe ycTymsl
yCTPauBaIOTCS M IPH MOHOJIUTHBIX (DyHIaMEHTaxX.
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~
—t i BMIOKW CTEH NONBAJIA

\ (hYHOAMEHTHAR MIUTA

BJIOKW CTEH TMOABANA

BETOH MAPKU 50" MO MeCT
4.  ge’ mapka HGerona M30 npuMepHo COOTBETCTBYET
= 8 - KJacey 1o npounoctu B3.5

—

&h' VHIAMEHTHAA TNUTA
T et ]

OTHOWEHUe BbIcoTbl YoTYNA h
K €ro gnuHe €
h/g

MPY NECUAHbIX FPYHTAX | He satee /3
MPU CBA3HbIX PYHTAX | HeEsonee /2

NPUMEYAHUS:
{. MOHTAXK (DYHBAMEHTHBIX MIUT HAYMHATD C EONee
FAYBOKOW YACTH (HYHIAMEHTA.

2. TUPOM3ONALUA HA HEPTEXE YCJIOBHO HE MOKA3AHA

Pa3pabatbiBas i1aH GyHAaMEHTOB BbI JJOJKHBI:
Omnpenenurs riyOuHBI 3a/10KeHUs1 (YHAAMEHTOB Ul Pa3HbIX MECT 3/JaHUS: Yy MOABANIA, MOJ
HEOTAIUIMBAEMbIM Iapa)koM, I0J BHYTPEHHHUE CTEHBI U T.I. Eciy pasHUIa B KaKUX-TO CIIydasx
OKa3bIBAETCSI HE3HAUMTENIbHOM, TO CIlelyeT Ha3HAauYuTh TIIyOMHY 3aJI0’)KEHUs HauOosblIed u3
CPaBHUBAEMBIX.
Omnpenenutbes ¢ IPUBSI3KON cTeH GyHIaMeHTa, T.K. OHa OyJeT HEMHOTO OTINYAThCS OT MPUBSI3-
KM CTEH HAJ36MHOM 4acTH, IPHUHATOM y BaC Ha IUIAHAX JTaXEH: TOJIIMHA KUPIHUYHBIX CTEH U
(byHaaMEHTHBIX 0JIOKOB/MOHOJIMTHOTO (pyHIaMeHTa oTianyaercs y Bac Ha 20 uinu 50 Mm.
BrruepTuTh CETKY KOOPAMHALMOHHBIX OCEH, IPUHATYIO HA IIJIaHAX 3TAXKEH.
BbiuepTuth KOHTYP QyHAAMEHTOB (CTEHBI U YIIUPEHHOMN IJIMTHON YacTH) C y4ETOM MPUBSA3KU
K OCSIM.
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He 3a0bITh - eciin ecTh - (hYHIAMEHTHI TIOJ] CTOJIOBI OKOJIO JIECTHUII, ()YHIAMEHTHI TIOJ] Teppa-
CBI/BEpaH/Ibl, KPBUIBIIO U TIP.
st cOopHBIX (DYHIAMEHTOB MOKa3aTh PacKiIaiKy (yHIAMEHTHBIX MOIYIICK W HIDKHETO psijia
bynnamMeHTHBIX OJ10KOB. [IpH packiazike HY)KHO YYUTBHIBaTh YKa3aHHYIO HOMEHKIATYpy cOOp-
HBIX JJIEMEHTOB, MEPEBS3KY IIBOB. B COOTBETCTBYIOIIMX Cilydasx HE 3a0BITh O MEpexojax Ha
pa3Hble TITYOMHBI 3aJI0KEHHMsI, T000PaB PACKIAAKy O] TaKHe MepeXxoibl. B peanbHBIX MpoeK-
Tax paszpabaThiBatoTcs "pa3BepTku" cTeH (QYHIAMEHTOB IO BCEM OCSIM, HO MPH y4eOHOM IPOCK-
TUPOBAHUU MBI 3TOTO HE JCIIAeM.
IIpocTaBUTH MapKH COOPHBIX 3JICMEHTOB.
Yka3ath pa3Mepsl B 0CSIX U BeJIMYUHBI MPUBSA30K (YHIAMEHTOB 1O BCeM ocsiM. st MOHO-
JUTHBIX (YHIAMEHTOB YKa3aTh IIMPHHY UX 3JIEMEHTOB. He 3a0bITh MpUBsA3aTh (GyHAAMEHTHI IO
CTOJIOBI | TIp. (€CJIA €CTh).
Yka3aTth 0TMeTKY HU3a (yHIaMEHTOB JUIsl BCEX yYacTKOB, e oHa pasHas. He 3a0yawTe, uTO
OTMETKA OTCUHMTHIBACTCS OT YPOBHS TI0JIa TIEPBOTO 3Ta)ka, a TIIyOMHA 3aJI0KEHUS - OT YPOBHS
3emitd. Tak 94TO OTM.HH3A=TJIyOMHA 32J10:KEeHHA+OTM.yp.3.
HamucaTps Ha3BaHMe yepTeka: IUIAaH MOHOJIUTHBIX (DYHIAMEHTOB MJIM CXeMa PACTIOJIOKEHUS dJie-
MEHTOB COOpHOTO PyHIaMEHTA.

[Tpumepbl oopmiteHUS IIIAHOB (DYHIAMEHTOB ITPUBEICHBI HUXKE.

Cxema pacnonoxeHus aneMmeHToB cbopHoOro oyHaameHTa
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1. Packnapku anemeHToB no ocsam A u B, 2 n 4 nonapHo oAnHaKoBbI.

2.

MoHONUTHBIE Y4acTkn MexAay 61okaMu ¥ MOHONUTHbIE (DYHAAMEHTbI

BbINONHATL U3 6eToHa knacca B12,5 mapku no mopo3soctoiikoctu F100.

3.
TPYHTOM.

MpomexyTkn mexay pyHAaMEHTHBIMU NAMTaMK 3anofHUTbL YNNOTHEHHBIM

OCHOBaHUSI UMM Ha YNNOTHEHHYIO NecYaHyto NOACHINKY TONWMHOW 50 mm.

5 CDyHAaMeHTHbIe NNnTbl yKNaabiBaTb HAa BbIDOBHEHHYHK NMOBEPXHOCTb Nec4YaHoro
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MpumeyaHus.

1. MoHONMUTHbIE (hyHAAMEHTbI BbINMOMHATL U3 6eToHa knacca B12,5 mapku no mopo3socToiikoctu F100.
2. PyHpameHTbl 6eTOHMPOBaTL NO BbIPOBHEHHOMY FPYHTY.
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Tema 7. OcHOBHBIE TPeOOBaHMS K YyepAakaM. Buabl ckaTHbIX Kpbiml. Pa3pador-
Ka " 0popMJIeHUE IJIAHA KPOBJIH

IIoxkpbITHE - COBOKYITHOCTh KOHCTPYKTUBHBIX JJIEMEHTOB, 3aBEPILIAIOLINX 34aHUE CBEPXY U
3almumaromux €ro oT BHEIITHEH CpCablL (aTMOC(l)eprIX 0CaJKOB, IMOHMKCHHBIX U ITOBBIINICHHBIX
TeMITepaTyp).

[TokphITHsT OBIBAIOT YepAayHbIe (C XOJOIHBIM WM TEIUIBIM YepAaKoM) W OecuepavHbIe.
[ToxpbITHS OBIBAIOT IJIOCKHE: (nnM MaJIOYKJIOHHBIC, C YKJIIOHOM He 6osee 2,5 % - 1,4 ©) u ckaTHbIC.

B mamosTakHBIX 3AaHHUAX OYCHb 4YaCTO HCIOJIB3YHOTCA CKATHBIC HNOKPBITHA C XOJIOAHBIM
YCPAaKOM, KOTOPBIC MbI ceiiuac u paCCMOTpI/IMZ.

NMpoxoa 1600x1200 min

RS HIE

UYepaauHoe MOKPBHITHE C XOJOAHBIM YEPJAKOM COCTOUT U3 YTEIJICHHOI'0 YepAa4HOro me-
PEeKPBHITUS U KpbIIIK. MeX/ly HUMH pacrojaraercsi NpocTpaHcTBo Yepaaka. J{ns oOecnedeHus
paboThl MOXKApHBIX MOAPA3/IECICHUM Ha YepAaKax BAOJIb BCEro 3/1aHUS J0JIKeH MMeThbCH NMPOXOJ]
BBICOTOW HE MeHee 1,6 M u mmpuHoi He MeHee 1,2 M. Ha oTAeNbHBIX ydacTKax MpOTSKEHHOCTHIO
He Oosiee 2 M JIONYCKaeTCcsl yMEHbIIATh BBICOTY Ipoxoja 10 1,2 M, a mupuHy — 710 0,9 m3.

Jlns obecnieueHus JOCTYIA K Y371y CTBIKA KPBIIIU CO CTEHAMH, a TaKKe U3 HEKOTOPhIX KOH-
CTPYKTHBHBIX COOOpa)keHUH, OHAa MOJHUMAETCS HaJl YepJauHbIM MEPEKPHITUEM Ha BBICOTY HE Me-
Hee 600 MM (B Oonbiux 31aHUAX — HE MeHee 1200 Mm).

BepxHuli ci10i KpbIlIH, ABISAIOIIMICS, 10 CYTH, TUAPOU30IALUEN, 3alUIIAIOIIEH 3JaHUe OT
aTMOCc(epHBIX 0CaJKOB, HA3bIBAECTCS KPOBJIEH.

Ha3BaHust 371eMeHTOB CKAaTHOW KPBIIIM IIPUBEACHBI Ha pucyHKe. Haiinure 3neck: 6 cka-
TOB, 1 BasibMy, 3 KOHBbKa, 7 pedep, 4 xpeOTa, 2 eHA0BbI, 6 KapHU30B, 8§ CBECOB, 2 LIUMIIA, YIUTHIBAS
MIPUBE/ICHHbIE HUXKE OIPEICICHHUS.

Kapuu3 (kapHU3HBIN cBeEC) — BBICTYN KPBILIM OT CTEHBI, 3aLIUINAIONINN €€ OT CTEKAIoIen
JIO’KJI€BOY UJIU TAJION BOJBI.

! TepMHHBI MIOCKOE ¥ MATOYKIOHHOE MOKPHITHE HICHTHUHBL [IOKPHITHE MMEET YKIOH JUIS yAAJeHHs BOIBI
MpPaKTUYECKH BCETJa.

2 OCOBEHHOCTH YCTPONCTBA MAHCAPIHBIX KPBIII GY/IyT PACCMOTPEHbI OTAEIBHO.

$ Tpedosanue CII 4.13130.2013 «Orpanuuenne pacrpocTpaHeHus 1okapa Ha 00beKTax 3amuThl». OueBHIHO,
3TOT JOITYCK MTO3BOJISET IPUHUMATD YKa3aHHBIE Pa3MEPHI IPOX0/a «I0 0OPEIIeTKI.
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EnpoBa (pa3xeno00K) — MECTO MepeceueHus: CXOSIINXCS CKAaTOB TOKPBITHS, TI0O KOTOPOMY
CTEKaeT BOJa.
Konek — BepxHEe ropu30HTAIBHOE peOpO KPBIIIH, 00pa3yroliee BoAopa3 el
Xpebdet — peOpo KphILIH, 00pa30BaHHOE PACXOAALIMMHUCS CKATaMU.

®poHTOH — 3aBepileHue (pacana 37aHus], OrpaHUYCHHOE JBYMs CKaTaMU KPBIIIM 10 OOKaM
U KapHU30M Y OCHOBAHHSI.

Ilunen - ABYCKaTHBIN BepX CTEHBL, EPEXOISAIINN O€3 BHICTYIIOB B €€ OCHOBHYIO IIJIOCKOCTb.
BajbMa — TpeyronpHBIM CKaT OT KOHbKA KPBIIIX JJO KAPHU3a B TOPIIE 3AaHMUS.

Buabl CKATHBIX KPbILI
@opmMa KPBIIIK 3aBUCUT OT (POPMBI 3aHUS B MJIaHE, APXUTEKTYPHOTO 3aMbICIIa U TpUMe-

HSIEMOT0 KpOBeJIbHOro marepuana. Hexortopbie GopMbl M CrOCOOBI MOCTPOECHUSI CKATHBIX KPBIII
IIPEICTABIICHBI HA PUCYHKAX HMXKE.

A I s A

.
OTHOCKATHASI :_ I ! 1(‘:::‘::::::;‘ marposas %
N\

BaJibMoOBasi
marposasi

I
(¢ mosryBaJILMOii)

R
e e 2

oJIyBa/IbMOBbI€
HJIH MOJYIHIIIOBbIE

MHOTI'OCKATHbIC HITH

MHOTOIIHITIOBbIE
KpecToBasi
BOCBMHCKATHASI
(xpemaras)
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Ykiion KPbIIIM IIPUHUMACTCA, MPCKIAC BCECIro, B 3aBUCUMOCTHU OT IPHUMCHACMOI'0 KPpOBEJILHOT'O

Matepuana. Ha ykJIioH MOTYT TakyKe OKa3bIBaTh BIMSHUE APXUTEKTYPHO-TUIAHUPOBOYHBIE COOOPAKEHUS
(BHEIIHUI BUJ 37]aHUS, YCTPOWCTBO MAHCAP/BI...), BOMPOCH YAAJICHUS CHEra C KPBIIIU. YKIOH H3Me-
psieTcsl B Tpaaycax, MPOIEHTaX WK MPEICTABISIETCS B BUJIE IECSITUMHON HITH ITPOCTOM APOOH.

VYkionsl B mpoueHTax (%) u rpagycax (°) A1 HEKOTOPhIX KPOBEJIBHBIX MAaTEpPHANIOB yKa3a-
HBI B Ta0IHUILIE.

[Ipenmnouru- MaxkcruMmalibHbIN
MuHumane- N
. TEJNbHBIN YKIIOH, | YKJIOH (OpUEH-
Marepuan KpoBiu HBIN YKJIOH [Ipumeyanue
HE MEHEe THPOBOYHO)
% ° % ° % °
AcOecToreMeHTHBIE IIpu ykione kpoBiu
36 20 50 (100 27(45
BOJIHUCTBIE JIUCTHI (100) (45) | 10 20 % nomxra
OBITH IIPEeTyCMOTPEHA
Meramiodepenuiia, 10 6 repMeTH3anys mpo-
METaJUIMYECKUH IIPO- 20 12 - - AONBHBIX U IOTIeped-
(UITMPOBAHHBII JTHCT HBIX CTBIKOB MEAILY
JIMCTaMH
Kepamnueckas uepenu-
a:
40 22
BOJIHOBAst 20 12 47 o5 200 63
¢ 1-2 xenobkxamu
58 30
TJI0CKast
[Ipu yxnone 1o
40 % (22 °)
JlucroBas cranb wiu THOKHA OBITH
10 | 6 | 40 | 22 i . | pomxHab
MeJTb peIyCMOTpEeHA
repMeTH3alus
damnbieB

HpI/IMe‘IaHI/Iel B CKOOKax YKa3aHbl YKJIIOHBI JJI1 JINCTOB YCHIICHHOT'O HpO(I)I/IJ'I}I.
Kak IMpaBUJIO, YKIJIOH BCCX CKATOB KPbIIIN IPUHUMACTCA OAUHAKOBBIM.

BoaocTok ¢ MOKPHITUSI MOXKET PEIIaThCsl KaK HEOPTaHU30BAHHBIN (C KapHU3a — HA 3EMITIO)
WM OpPTaHW30BaHHBIN: HAPYXKHBIN, Yepe3 BOJIOCTOUYHBIE TPYObI, pacmoyioKeHHbIe Ha (acanae, win
BHYTPEHHUH, 4e€pe3 BOJOCTOYHBIE BODOHKH M CTOSIKM JINBHEBOM KaHAIU3ALIHAH.

VYerpoiicTBa BOJOCTOKA CO CKaTHOM KPOBJM ISl 3[JaHUN BBICOTOW HE Oojiee TBYX Sraxeitt
(HO He BbILIE 8 M OT YPOBHS 3eMJIU JI0 KapHU3a) JOMYCKAETCs] HEOPraHU30BAHHBIM NPU 00sI3aTelNb-

! Jlnst 3panmit 10 nsTH STaxeil BKIIOYHTENBHO JODKEH ObITh MIPeJyCMOTPEH OPraHU30BAHHBINW, B TOM YHCIIE
Hapy>KHBIH BOJOCTOK; IIECTh M 00JIee ATa)KeH - BHYTPEHHHUH BOJTOCTOK.
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HOM yCTPOWCTBE KO3BIPHKOB HAJ BXOJIaMU U OaIKOHAMH BTOPOTO 3Ta)Ka, BEHIHOC KapHU3a TPU 3TOM
J0JDKeH ObITh He MeHee 0,6 M. BeIHOC cBeca 3a IIOCKOCTh CTEHBI (€CIIH BOJOCTOKA C HETO HET) MO-
*eT npuHuMaThes Menblie (300-400 mm).

Ha nmepenagax BwICOT KpoBim Oosiee 1,5 M HEOpPraHM30BaHHBIN COPOC BOIBI Ha HIDKEISKA-
LM YPOBEHD HE JIOMYCKAETCA.

[Ipu ompeneneHnu (GOpPMBI KPBIIIK CIEAyeT W30erarh MOSBICHHS MECT, OTKyAa BOJIOCTOK
3aTpyAHEH, TJI€ MOTYT 00pa30BbIBATHCS CHETOBBIC MEIIIKH.

Xo0/101HBIH Yep/iaK q0/KeH NPOBeTPUBaThes. BeHTWIALMS IPeIOXPaHsIET €ro JIETOM — OT
neperpena, a 3MMOM — OT 00pa30BaHMs MHES W KOHJAEHCATa U3 MEepeyBIaXHEHHOTO Bo3ayxa. Jlis
IPOBETPUBAHMSI MOTYT INPHUMEHATHCS CIyXOBBIE OKHA, pa3MELICHHbIE TaK, YTOObI 00eCHeuuTb
CKBO3HOE NpoBeTpuBanue. Hus ciyxoBoro okHa pacrosararor Ha 1-1,2 M BblllIe yepauyHoOro nepe-
KPBITHSL.

IIpoBeTpuBaHKe TakkKe MOXKET ObITh OPraHM30BAHO Yepe3 MPOJYXH PAaBHOMEPHO PACIOJIO-
YKCHHBIE 10 MIEPUMETPY HApYXKHBIX cTeH. O0Ias IIomaab NpoayxoB npuHumaercs: He menee 1/400
romaM depaaka. OIMH MPOAYX JIOIDKEH MMeTh miomans He menee 0,05 M2 IIpu KpoBIsX u3
BOJIHUCTHIX JINCTOB, TO(PPUPOBAHHBIX MPODUIIeH, METANTMIECKUX JUCTOB U METAILTHYECKON (hasb-
LIEBOM Yepenuilbl, IITYYHbIX MaTepUaoB (Yepenullbl, IJIMTKH) BO n30exkaHue 00pa30BaHUs CO CTO-
POHBI XOJIOJJHOTO Yep/aKka KOHJEeHcaTa Ha BHYTPEHHEW MOBEPXHOCTH KPOBENb €CTECTBEHHAs BEH-
TUJIALUS Yepllaka MOXKeT ObITh o0ecredeHa yepe3 OTBEpCTUsl B KpoBie (KOHbKH, pedpa, KapHU3bI,
BBITSDKHBIE MATPYOKH U T. I1.), CyMMapHas IUIOIIAAb KOTOPBIX NMpuHUMaeTcs He meHee 1/300 mio-
I11aJI1 TOPU30HTAIbHON MPOEKIMH KPOBJIH.

BbinoJiHeHHue mj1aHa KpPOBJIHX
1. BBI‘IepTI/ITe TOJIBKO XapaKTCPHbIC KOOPAWHAIIMOHHBLIC OCH 3J1aHH, BIIMAIOINIUC HA (1)OpMy H pas-

MeEpbI KPBILIH.

2. Hanecute mTpuxoBoi (HEBUIUMON) JIMHUEHW HApY)KHBIH KOHTYP HapyXXHBIX CTEH C Y4ETOM HX
HOJTHOM TOJIIMHBI ¥ MPUBS3KU K OCSIM, TOKaKUTE KOHTYP BHELUIHUX OIMOP (CTOJIOOB 1O/ BEPAHTY
WIH Teppacy, HalpuMep).

3. TlocTpoiite popMy CKaTHOI KPBHIIIH, YYUTHIBAs HEOOXOAUMBIEC BETHUUHBI cBecOB. KOHTYp moka-
3BIBACTCSI CIUIOLTHOW JIMHUEH CPEHEN TOJIIHHBI.

4. TlokaxuTe MOJIOKEHNE BEHTHIALIMOHHBIX TPYO (BBIYEPUMBAETCSA UX MOKPBITUE - KPBIIIKH), CIY-
XOBBIX OKOH (€CJIM OHU €CTh).

5. Berueptute npoduian KpoBiM B XapaKTEpHBIX MECTaX, B TOM YHCIIE B MEPENaaax BbICOT. Y KaXH-
T€ Ha NPOQUIIAX BETUUYUHBI YKIOHOB.

6. IIpocraBbTe pa3mMepsl CBECOB, pa3Mephl MEXKAY OCSAMH U B KpalHUX OCSIX.

[Ipumep odopmileHns MIaHa KPOBJIM IPUBEAECH HUXKE.
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MNMnan xpoRNM

M 1:100

gooe |
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Tema 8. CucreMbl JepeBIHHBIX CTPONWJI. XapaKTepHble y3Jbl. Pazpador-

Ka 1 opopMIIeHHEe CXeMbI PACKJIATKH 3JIEMEHTOB CTPOIMMJI

Hecymyto ¢yHKIMIO CKaTHON KPBIIIK B MaJO3TAKHBIX 3aHUSX OOBIYHO BBIMOJIHSAET CTPO-
mIbHAs cucTeMa. OHa CIYKHT OIOPOH JUIS SIEMEHTOB KPOBJIH', BOCIPHHHMAET M IIepeiaeT Ha
BEPTUKAJIbHBIE HECYLIME KOHCTPYKLMM 3[aHMsI CHETOBbIE M ACUCTBYIOLIME HAa KpPBILULY BETPOBBIE
Harpy3ku. B 0THOKBapTHPHBIX KWIBIX AOMax, KaK IPaBUIIO, IPUMEHSIOT CTPOIIUIIbHBIE CUCTEMBI U3
JiepeBa: OpycheB WIIN 6peBeH2.

CrponuiipHble CUCTEMBl CKaTHBIX KpBIII BeCbMa pa3HOO0Opa3Hbl. BbiOOp cTponmiibHON cH-
CTEMBI 3aBUCUT OT Pa3MEPOB 3[aHMsI U BApUAHTOB ONMPAHUS CTPONUIILHONW CHUCTEMBI HAa €r0 HECy-
1I1€ KOHCTPYKIIMH, TO €CTh B 3HAUUTEIbHON CTENEHH O0YyCIaBIMBAETCd KOHCTPYKTUBHOM CXEMOM
3nanus. /lanpHeiimee u3noxeHue OyaeM BECTH S 3[JaHUN CTEHOBOW KOHCTPYKTHBHOM CHCTEMBI,
KOTOpasi ¥ UCIIOJIb3YETCs B HAILIEM IIPOEKTE.

Bb1aensoT 1Ba OCHOBHBIX THIIA CTPOIUIIBHBIX CUCTEM: HACIOHHBIE U BUCSYNE.

HacJsionHasi cTponmiIbHasi CHCTEMAa [TIOMUMO OIIMPAHUs HA Hapy)KHBIE CTEHBI UMEET NpO-
MEXXYTOUHBIE OIOPHI HAa BEPTHKAIbHBIE HECYLME KOHCTPYKUMH 374aHusA. OnupaHue BO3MOXKHO Ha
IPOJIOJIbHBIE WJIU MONEepeYHble BHYTPEHHHE CTEHbI WIIM CTOJIOBI. B oTimuMe OT HaclOHHbBIX, BHCH-
YyHe CTPONMJIbHBIE CHCTEMbI HE MMEIOT MPOMEKYTOUYHBIX OIOp, OMHUPAsACh TOJBKO HA Hapy)KHbIE
CTCHBI.

HacnoHHble cTponuna
Mporox

Croitka

¢

Nleikenb
Mayspnar

Purenb

Y Crponuno

3aTAMKKA

—

BucAayue cTponuna

. KpOBJ’IH - DJICMCHT KpbILIH, Hpe):[OXpaHSHOHII/Iﬁ 3JaHHUC OT MPOHUKHOBCHUS aTMOC(I)CpHLIX OCaaKOB. BxirouaeT B cebs
BO,Z[OI/ISOHHIII/IOHHBIi;I cloit (KOBep) H3 pa3HbIX MaTepuajgoB, OCHOBAHUEC MO BOHOI/ISOJ'IHL[I/IOHHHﬁ CHOﬁ, aKcecCyapbl Jid
obecrieueHust BCHTUWIAIMU, HpI/IMI:IKaHI/Iﬁ, 0€e30MmacHoro MepeMEUICHU U IKCILTyaTallun, CHEr03aJICPKaHusA U Jp.

2 CTpOHI/IJ'H)HLIC CHUCTEMBI U3 6peBeH B HACTOsIEC BpEMs IPUMEHAIOTCA PEAKO, TaK KaK Ooiee TPYAOEMKH B HMCIHOJIHE-
HHH.
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HeKOTOPLIe BAPHAHTHI OMUPAHUA U HA3BAHHUSA 3JIEMECHTOB HACJTOHHBIX CTPONMUJIBbHBIX CUCTEM

cTponuna PATSAR

CTponuaa KOHbKOBBIA nporoH

DGPEWETK&

CTOHKA

noakoc

Mayapaar Hecyuue cTeHb AeXeHb

nogKoc

CTOWMKa
eV RaaT nexeHb
CTponuasHa /
_Hora
KoHbKoBmY: Bpyc
(ftporot)
nong ;&H&?’l CTonKn
\ Jlemens .
CTP?J.%’?-&L'H"@ noncrpon«g;ggn
v
CTPONVALHLIE
: HOT¥
- Tipof0nLHele
NORKOCH
CTomkwm
flporoy v
KorbKroBbLIM BpyC n%ﬁ,?{%%ﬁ“"e
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HeKOTOpre BAPHAHTBHI BUCAYMX CTPONMUJIBbHBIX CUCTEM

[Tox nosyBanbMOBYIO KpBILTY

ITonx MaHCapIHYIO KPBIILY

CeroJtHs 37IEeMEHTHI CTPOIMIIBHBIX CHCTEM BBITIOJHAIOTCS B OCHOBHOM M3 JIEPEBSHHOTO Opy-
ca. CedeHus 57IEMEHTOB ONPEIEIAIOTCS PACICTAMH HA POYHOCTD U KECTKOCTh B 3aBHCHMOCTH OT
JUTMHBI CTPONMIIBHBIX HOT, YTJ1a MX HAKJIOHA U Iara, a TaKke Beca KPOBJIH, CHETOBOW M BETPOBOM
Harpy3ok. XapakTepHBIM JUIA IIEHTPAIBHOTO pernoHa Poccun SBISIOTCS CiIeaylomue pa3Mepsl ce-
YeHUH (pasymeercs, 3TH pa3Mepbl JaHbl 3/1€Ch TOJIBKO OPUEHTHPOBOYHO, O€3 MPUBS3KH K KOHKPET-
HOM CUTYyalun):

! Ceuenus nunomarepuanos npuseaeHsl B [OCT 24454-80 [Tunomarepuaiisl XBOHHbBIX mopoa. Pasmepsr.
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nporos: 50x150 + 150x200;
ctponuiibHasg Hora: 150x50, 175x60, 200x75 mwm;
HaKOCHas (IuaroHajibHast) crponmibHast Hora: 100x200 mm;
croiika: 100x100; 150x150 mm;
purenb: 100x50; 150x50;
noakoc: 100x50+150x60;
mayspraat: 100x100; 150x150;
nexenn: 150x150; 200x150;
6aodka: 100x50; 100x100;
HKkHAA 3aTspkka: 100x50; 100x75;
koObLTKa: 100x50.

KpaTkuii aHa1u3 HACJIOHHBIX CTPONMJIBHBIX CHCTEM

Kak yxe roBopuiioch, HaCIIOHHasi CTPONMJIbHAS CUCTEMA XapaKTEpHa HAJIMYMEM MPOMEKY-
TOYHBIX ONOP. DTH ONOPHI, IPUCYTCTBYIOLINE B TOM MM MHOM BUE (CTOMKH, cucTeMa GepM, pam
U T.J.), CIY’KaT JUI KPEIUIEHUsI HAa HUX OJHOT'O WJIM HECKOJBKUX MPOJOJIbHBIX 3JIEMEHTOB (KOHBKO-
BOro Opyca, IPOTrOHOB), Ha KOTOpbIE€ B CBOIO O4YEpe]b OMMPAIOTCS (HACIOHSIOTCA, OTCIOJA —
HACJIOHHBIE) CTPONMIIbHBIE HOTH. HIDKHUI KOHEI| CTpONMIIBHBIX HOT YIIUPAeTCsl B May3piart.

Onopel HACTOHHOM CTPONMJIBHOM CUCTEMBI MOTYT CTaBUTBCS Ha IPOJOJbHBIE BHYTPEHHUE
Hecylue cTeHbl (0OBIYHO OAHY WM J1B€) WM psf (psapl) BHYTPEHHUX CTOJIOOB, MIYIIMX BIIOJb
3/1aHHUs, @ TAKXKE Ha MOIEpeyHble CTeHbl. BapuaHTOB 3/€Ch JOCTATOYHO MHOTO, U BCE 3aBUCUT OT
KOHCTPYKTHMBHOTI'O PEILIEHUsI OCTOBAa KOHKPETHOI'O 3/1aHUs. PazMerieHne onop HEMocpeICTBEHHO Ha
Yyep1ayHOM HEPEKPBHITUN HE PEKOMEHJIYeTCsl, TaK KaK MPOAOJIbHBIE YCHIIUS B OIIOpax MOTYT JOCTH-
raTh HECKOJbKHX TOHH, HO BO3MOXHO 4Yepe3 PACIPENC/IHTEIbHbIC IEMEHThI, HAPHMEP JICKHH .
Bo3MmorkHa Takxke KOMOMHAIMS pa3HbIX CIIOCOOOB ONMUPAHUS HAa PA3IUYHBIX Y4aCTKaX 3/1aHUSL.

Ha pucyHkax HMXe IOKa3aHbl HECKOJIBKO BapUAHTOB ONOPHBIX YacTe HACIOHHBIX CTPO-
MUJIbHBIX CUCTEM.

OrnopHast 4acTh JOJDKHA 00J1aaTh HE TOJBKO JOCTATOYHOM HECYIIEH CIOCOOHOCTBIO ISt
BOCHIPUATHS HArpy30K OT Beca CTPOIMJII, KPOBJIU, CHETa, HO U IPOTUBOCTOATH BETPOBBIM HAarpy3Kawm,
OBITH YCTOMYMBON IIPU HEPABHOMEPHOM IPHIIOKEHUU HArpy3okK (HarpuMep, €clid ¢ OJIHOTO cKaTa
KPBIIIM CHET yOpaH, a ¢ Apyroro — Het). [ToaToMy cocTaB 371€eMEHTOB OMOPHOM YacTU B pealbHOM
IIPOEKTUPOBAHUHU OIIPENEISAETCS PACUETOM JJIsi KOHKPETHOTO 3/1aHus. B yacTHOCTH, MOTYT MOSIBUT-
Csl IOJAEPKUBAIOLINE KOHBKOBBIN IIPOTOH MOJKOCHI, BETPOBBIE CBSA3H U IIP.

K crponunam, kpensimumcst Ha ONOPHYIO YaCTh CTPOIMIIBHOM CUCTEMBI, MOTYT JJOOABIISATHCS
JIOTIOJTHUTEIIBHBIE 3JIEMEHTBI, o0JIeryaroye ux padory. 9To MOJKOCH! CTPOIMIIBHBIX HOT' M PUTENH,
HaJIMYue KOTOPBIX 3aBUCHUT, MIPEXK]E BCETO, OT MMUPHUHBI 3aHusl. Huxe NpuUBOIUTCS PUCYHOK C Ba-
pUaHTaMH HACJIOHHBIX CTPOMMJIBHBIX CUCTEM JIJISl pa3HbIX MPOJIETOB.

HyxHO yuuThIBaTh, 4TO HaclIOHHAsl CTPOMMIbHASA CHUCTEMA ABIIETCS, KaK MPaBUIIO, paclop-
HOM. DTO O3HAyYaeT, YTO ONUpAIOIIMECS Ha May3pJiaT CTPONWIA CO3Jal0T TOPU3OHTAIBHOE YCUIINE
(pactiop — «H») B y371€ onupaHusi, KOTOPOE MBITAETCS «PA3ABHHYTH) CTCHBI.

1 o
CnezxyeT HUMCTb B BUY, UYTO JaxKeE JKeJIe300€TOHHbBIE MHOTOITYCTOTHBIC INIUTBI NEPEKPBITUU HE paCCHUTAHbL
Ha BOCHIPHUATHE TAKHUX COCPEAOTOYECHHBIX HArPYy30K.
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h=3000

H- pacnopA

N4 N,
L 4500 4500 L

Peaxumu onop HACJIOHHOM CTPONU/ILHOI CUCTEMBbI IIPH PABHOMEPHO paclpele/ieHHO Harpys3ke
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BapuaHT pacnoJiokeHusi OIIOPHOIM YaCTH HACJOHHON CTPONMIBHOM CHCTEMBI IJIsl ABYXCKATHOHN KpbI-
LU ¢ ONMPAHUEM HA BHYTPEHHIOIO IPOAOJIbHYIO CTEHY

KoHbkoBbIli Bpyc

MNMopkoc
(npn HeoDxoaAUMOCTK)

BapuaHT pacnoJioKeHusi OIIOPHOH YaCTH HACJOHHON CTPONMJIBHOM CHCTEMBI UIsl ABYXCKATHON KPbI-
LM ¢ ONTHPAHMEM BHYTPEeHHHE CTOJIOBI

BapuaHT pacnoJio;keHust OOPHOH YaCTH HACJIOHHOI CTPONMJIBLHOM CHCTEMBbI VIl IBYXCKATHOM KpbI-

LI ¢ ONIMPAHUEM HA MOIEePeYHble CTeHbI
KoHbKOBBI NpOroH

JononHuTenbHbIe NPOroHbI
BerpoBas cBa3b

HepeBsHHble
NoAKNaaKu

Mopakochbl
ECTKOCTU

JononHutenbHblE CTOWKA
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HexoTopble BApHAHTHI HACJOHHBIX CTPONMJIbHBIX CHCTEM /ISl OAHOCKATHOM M IBYXCKAaTHOM
KPBbIII IPH PA3JINYHOM IMPHHE 31aHUS

[nsi oOHOCKamMHbIX KpbIW
cmponunsHan Hoea

cocmasHas cmponusHas Hoea

nodcmponunsHas Hoza

- Gobm - ! dob6m - do6m

cocmaeHasn cmponunsHans Hoza
-
IPO2OH /
' 'nodcmponunbuan Hoza

=) NexeHb

- dob6m L do9m J

cocmaesHas cmponunsHas Hoza

MPO2OH

8MeCmo mepmMuHa
‘nodcmponunsras Hoza”
0bviuHO Uucnonszyemces "nookoc”

L d06m G0 (13)L - 006 m N
. Ldo 16m -

Ans deyckamHbix Kpbiw
MPO20H
cmolka

nodcmoonuana
L

L do5m L do5m - L G0 7Mm L do7m J

cmponunsHas Hoza

ma yapnam

JNleXxeHb

NPO2oH

X6armk cxeamka

U2eny

| Lomu 0o (1/3)L |
L Ldo 16m -
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Hannuue pacmopa MOXET oka3zaThCsl «(paTallbHBIMY ISl HEKOTOPBIX BAPHAHTOB KOHCTPYK-
TUBHOTO WCIIOJIHEHUS HAPYKHBIX cTeH. Hampumep, OpeBeHUaTo- U OpycHaTopyOieHbIe CTEHBI, CTe-
HBI U3 Ta30- ¥ IEHOOETOHHBIX OJIOKOB BOCIIPUHUMAIOT PACTIOpP ITJIOXO0 M TPEOYIOT NOTOTHUTEIBHBIX
MEPONPHUSITHIA, 00SCIICUNBAIONIUX BOCTIPUATHE UMU TOPU30HTAIBHBIX YCUIIHHA: YCTPOMCTBO «CKOJIb-
3SIIEr0» y3/1a ONUPAHHS CTPOIMIBHBIX HOT HA May>3pIaThl', YCTPOHCTBO MOHOIMTHOTO XKelIe300e-
TOHHOT'O TI0sICa IO BEPXY JIETKOOETOHHBIX CTEH HJIM MpUMEHEeHHe 0e3paclopHbIX BapUaHTOB BHUCS-
YUX CTPOIUIL.

Hasnauenne noakocoB (IOACTPOIIIBHBIX HOT) OUYEBHIHO. DTH 3JIEMEHTbl YMEHBIIAIOT MPOJIET
CTPOMUJIBHBIX HOT U, TEM CaMbIM, X MIPOTHO 1 BETWYUHY MAaKCUMAJILHOTO U3THOAIOIIEr0 MOMEHTA.

A BOT MHEHHE, YTO TOPU3OHTAIBHBIM PUTeIb YMEHBILIAET PacIop, SBISETCS OMIMOOYHBIM.
DTOT 3JEMEHT HYXEH IMPHU 3HAYUTENIbHBIX ISl JCPEBSIHHBIX CTPONWI IPOJETax M, MPEexXJe BCEro,
JUTSI TIEpepacpe/IeNICHUsT YCUITNI B CTPONWIBHON cHCTEeMe MPU paboTe Ha HEPABHOMEPHYIO BEPTH-
KAJIbHYIO U Ha TOPU30HTAIIbHYIO HAarpy3Kky. [[03ToMy B HaCIOHHBIX CTPOMUIIBHBIX CUCTEMAaX HAa3bl-
BaTh pUresb — 3aTSHKKOM HenpaBuwibHO. bosee Toro, BBeieHNE pUresiss MOXKET CYIIECTBEHHO YBEIJIH-
YUTH Pacrop, 0OCOOCHHO MPH €ro HeMpPaBUIHLHOM PACIOJIOKEHUN — HIDKE TOYEK MOAX0/1a MOJKOCOB
K CTPOIUJIHHBIM HOTaM.

BooOrie, B 3aBUCHMOCTH OT HAJIMYKS B CTPOMHIIBHOM cHCTEME AOMOJHUTEIbHBIX 3JIEMEHTOB
U UX PacroJIOKEHHS, KaK OTOPHBIE PEAKIMHU, TAaK U BHYTPEHHUE YCUJIUS B 3JIEMEHTaX MOTYT CyIIle-
CTBEHHO TIepepacnpenessThcs. MeHss MOJI0KEeHUE PUrelis MO BBICOTE, HalpUMEp, MOXKHO JIETKO
MOJIyYUTh pasHULly B onopHbIX peakuusx N1 u N2 B 5-6 pa3, u3aMeHuTh BeIMUMHY pacnopa B 3-4
pasa, Harpy3Ky Ha KOHBKOBBIM MPOTOH B 3 pa3za u T.A. Tak 4TO B KOHKPETHOM ciydae Tpedyercs
MIPOYHOCTHOM pacyeT, KOTOPBIA MbI, BIIPOUEM, B paMKaX KypCOBOI'O MPOEKTa KOMIIOHOBOYHOTO Xa-
paKTepa He BBIMOIHIEM.

B kauecTBe MHpOpMAIUU K PA3MBILIUICHUIO MIPUBEAEM PE3YJIbTAThl PACUETOB CTPOMMIBLHOM
CUCTEMBbI, TIOKa3aHHOM Ha CXeMe BbIIIe, Ha PAaBHOMEPHO PACHpPECIICHHYIO0 HArpy3Ky Ha CTpOIMMia
2,5 kH/M. PaccmarpuBanuch pa3iMdHbIE BapHAHTHI PACIIOIOKCHUS PUTEIS CO CMEIICHUEM €ro
KaX/Iblii pa3 BHU3 Ha 1/8 BeICOTHI N, a Takke cuCTeMbl 0€3 3aTsHKKH U 0€3 MOJAKOCOB M 3aTSDKKH.
DJIEMEHTHI CTPOIUIIBHON CUCTEMBI, KOTOpas SIBJISIETCS] CTATUYECKU HEOMPEIeTUMOM, BBITIOJHEHBI U3
cocHoBoro Opyca 150x50 (ctpormuina) u 100x50 (octanbubie). PaccMoTpuTe TabmuIly, 3a1yMalTecCh.

Iout0- OnopHbie pe- Makc. ycunus B
JKEHU e akuuu, kH CTPONWJIbLHOM HOTe | Ycuiue B Ycunaue B JlaBieHue HA Makc. nporud
puressi M nmoJaKoce, pureJe, KOHbKOBBI CTPONMWILHOM
oT H Ny | N, i N, kH xkH xkH nporoH, kH HOTH, MM
KOHBbKA KcHxm
Cucrema c purejiem
h/8 59 | 86 | 37 -6,3 -9,7 -22 +11 45 24
h/4 36 |69 | 40 -6,7 -6,8 -26 +15 2,1 22
3/8h 88 | 11 | 33 -5,6 -1,3 -17 -4,5 7,6 27
1/2h 20 | 16 | 22 +1,6 -2,5 -4.7 -25 15 8,3
5/8h 17 | 13 | 27 +2,7 -2,2 -11 -17 11 2,4
3/4h 18 | 12 | 30 +3,6 -2,1 -14 -14 9,4 6,5
7/8h 22 | 11 | 32 -3,8 -2,4 -16 -17 8,1 12,6
Cucrema 0e3 puress
- |71]oe7|3 ] 56 | 11 | -19 | - | 6 26,5
Cucrema 0e3 pureJisi 4 OJKOCOB
- [69]18]18] 23 | 16 | - | - | 18 357

! OHHaKO IpU «CKOJIb3AIIEM» Y3JIC OlIMpaHHus, B KOTOPOM HE BO3HHUKACT I'OPU3OHTAJIbHASA OIOpHAsA pCaKIusi
(pacnop) «Io onpeacjICHUI0», YMCHbIIACTCA YCTOP‘IQI/IBOCTL OHOpHOﬁ qacTu CTpOHHJ'IBHOﬁ CHUCTEMBI, KOTOpas Ipu 3TOM
HE MOAKPECTIIIACTCA CKOJB3AIINUMA B HUXKHEM Y3JI€ CTPOIINIaMU.
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KparTkuii anau3 BUCAYHMX CTPONMJILHBIX CHCTEM
BI/ICHLII/IG CTpOHI/IJII:HI:Ie CHUCTCMBI HpI/IMeHSHOT, CCJIN OTCyTCTBYIOT I[OCTYHHBIG JJIs pa3Me-
ICHUsA OHOpHOﬁ YJaCTHu HACJIOHHBIX CTpOHPIJI BepTI/IKaJIBHLIe KOHCprKI_[I/II/I OCTOBA 31aHUA (CTGHLI,
CTOJI6BI, HCCYH.[I/IC HpOI‘OHBI. . ) B unbBIX cnyqaﬁx cnenyeT HCIIO0JIBb30BaTh HACJIOHHBIC CTpOHI/IJIa, TakK
KaK OHH npome IIpu MOHTaXX€ U OCHICBIIC, MOIr'yT 6BITI>, KaK IIpaBUJI0, CMOHTHUPOBAHLI 663 HpI/IMC-
HCHUA pr30HO,Z[’E>eMHBIX MCXAHU3MOB. BI/IC?ILII/IG Ke CTpOHI/IJ'IBHI)Ie (beprI O6LI‘IHO CO6I/IpaI-OTCﬂ Ha
3€MIJIC, ITIOCJIC YCT'O0 UX Tpe6yeTc;1 MOHTHPOBATh, IIOJHHMAA Ha KPBIIIY.
[IpocTediMMu TUITAMH BHCSIYUX CTPOMUJ (CM. PHUCYHOK HUYXKE) MEPEKPBIBAIOTCS MPOJIETHI
no 12-14 Mt

HeKOT()pI)Ie CXE€MbI BUCAYHUX CTPOIINJ IJIA PA3JIUYHBIX IIPOJIE€TOB U HA3BaHUA HX 3JICMECHTOB

CMPOTMUIIbHaA Hoea -~ S

samaxka npunoamzmaﬂ 3AmAHCKA

1 1 b 7

- OOGM > s GOQM >

babka

NPpUroOHAMmManA 3amsaxKa XoMym

==
maysprnam
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Bucsune cuctembl, UMeIOIEe HIKHIOIO 3aTSXKKY, SBISIOTCS Oe3pacnopHbMH. To ecTh Ha
CTEHBI HE JEHCTBYIOT TOPU30HTAJIbHBIE YCUIIUS, IIBITAIOLIUECS UX Pa3IBUHYTh. JTH PEaKLUU racsT-
csl HKHeH 3aTspkkoit. Hy a cuctemsl 6e3 He€, Kak ¥ HaCcJIOHHBIE CTPOITIIIA, CO3/IAI0T PACIIop.

BBenenue B cucteMy NPUIOTHATON 3aTSYKKU HECKOJIBKO YMEHbIIAET W3rMOAroUi MOMEHT
B CTPONWJIbHON HOTe (0JJHAKO YBEIMUYMBAET MPOAOIbHOE YCUIIME B HEM), HO 3aTsKKa OKa3bIBAeTCs
CKaToM, 4To MpH OOJBILION ee ATMHE IPOo3UT NmoTepel ycroiunBocTu. Ta ke camoe Kacaercsl U CH-
CTEMBI C IBYMS 3aTsDKKaMU, HO OHa, B OTJIMYHUE OT MPEIbIAYIIeH, siBiseTcs: 0e3paciopHOM.

babka ucnonb3yeTcs TOJNBKO I MOJIEP)KUBAHUS HIDKHEH 3aTsDKKU: YTOOBI Ta MpH 00Jb-
IOH UIMHE HEe MOJIyYMiia 3HAYUTENbHOro mporuda. OmuboYHo 1ymMath, yTo O0abka moaaepKuBaeT
crponuia. TakuM oOpa3oM, Ha3HadeHHE 0aOKH COBEPIICHHO WHOE, HEXEIH CTOHKU B CHCTEME
HACJIOHHBIX cTponuil. B 0abke ycuime pacTsaruparoliee, B CTOHKE — CKUMAOIIEe.

! Koneuno, JIepeBSIHHON pepMOii MOXKHO IEpEeKpPHITh poseTsl U 15 u 20 M, MoxkHO U Gosee. Bonpoc 3axioua-
€TCsI JIWIIb B TOM, CKOJIBKO Takue (pepMbl OyAyT CTOUTH U CKOJIBKO BPEMEHH 3aiiMeT MX U3rOTOBJICHHE M MOHTAX.
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[Toxkockl, Kak W MPUTIOTHATAS 3aTsDKKA, 00JerdaroT paboTy CTpOMMIIBHBIX HOT. [Toakockl
OMHPAIOTCS HA HWKHIOK YacTh 0a0KW, pe3KO yBEIWYMBash B HEW pacTATUBAIONICe YCHIIUE.
3/1ech BaXXHO MPUHSATH MPABUIIBHBIN YTOJl MOAX0/1a OJAKOCOB K CTPOIMIIaM, TaK KaK CIUIIKOM BbI-
COKHMH MOJIXOJ] MOJKOCOB CO3JAaeT 3HAYUTEIBHOE yCHiine B 0a0Kke, a HU3KUW — YBEIMYMBACT IMPO-
JOJIbHOE CHKMMAIOIee YCUIIME B CTPONMMIIBLHONM Hore. B 00oux ciydasx moyiydaercsi yBEIHUEeHHOE
CKMMarolllee yCHJIMe B IMOAKOCAaX, a YMEHBIICHHE HU3THOaroniero MOMEHTa B CTPONUJIbHOW HOTre
OKa3bIBACTCSl HE CTOJIb 3HAUUTEIbHBIM, KaK MPU MOJIX0/E MOAKOCOB OJIMKE K CepelIMHE CTPOIHIIb-
HOU HOTU.

B kadecTBe miuOCTpali K CKa3aHHOMY MPUBEJEM TaOJIHMIy OCHOBHBIX PE3yJIbTaTOB pac-
YETOB BUCAYUX CTPOINUIIBHBIX CHCTEM, MOKa3aHHBIX Ha pUCyHKe HUxe. Pepmbl nposnerom 10 M u
BBICOTOM 3 M pacCUHMTHIBAINCH HA PABHOMEPHO pacmpeelieHHYI0 Harpy3Ky Ha crpornwia 2 kH/m ¢
y4eTOM COOCTBEHHOT'O Beca JIEMEHTOB (epM. Bce aeMeHTHI BBIOIHEHBI U3 COCHOBOTO Opyca ce-
yenueMm 175x75 mm. [ns cxem 2 u 3 BapbUPOBAIOCH MOJIOKEHUE MPUIIOIHATON WU BEpXHEH 3a-
TSDKKH 110 BbicoTe. CTpornuiibHas Hora pa3ourta Ha 6 yacteit yepe3 1/6 BeicoThl hepMmel. [lepBoe mo-
JIOKEHUE 3aTsDKKH — BEpXHEE, IECTOe COOTBETCTBYET HIKHEH 3aTspkke. B cxeme 5 m3meHsuiach

TOYKa 1moaxoaa moJxKoCOB B COOTBETCTBHU C TEM XKE pa36I/ICHI/IeM CTpOHHJ’ILHOfI HOTI'H.
Cxema 1 Cxema 2

=300

L=y
Pl

B nonoxenw zarmess & H=0
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~ | Peakuuu onop, MakcumanbHbie MpoaonbHble yeunus, KH - *
g I «H ycunus I.;. cTpo- +- PACTAIKEHMe, - - CHATHE MaKcumanbHbIA NPorué , mm
a s NMUNAbHOMU HOTe
S| &
H N N, kH K:ll)l( 'M 33";_”“(3 3a'r;|2)KKa Babka | Moakoc C:z(::. B KOHbKe B 3aT)KKe
1 - 10 12,1 -14,8 7,5 - - - - 80 1 -
1 ]135 12,1 -17,8 -3,3 -20,5 - - - 20 1 1
2 1148 12,2 -19 -2,4 -13,9 - - - 10 1 2
3 |116,6 | 12,2 -20,5 -1,8 -12,7 - - - 3 1 3
2 4 | 19,5 12,3 -23,1 -2,4 -14 - - - 10 1 6
51271 12,3 -29,6 -4,1 -20,3 - - - 22 1 14
6 0 12,4 -14,8 7,5 10 - - - 81 2 27
1 0 12,5 -17,8 -4,3 13,5 -20,4 - - 21 2 27
2 0 12,5 -18,9 -2,4 14,8 -13,8 - - 10 2 27
3 3 0 12,6 -20,4 -1,7 16,5 -12,6 - - 5 2 27
4 0 12,6 -22,9 -2,3 194 -13,8 - - 12 2 27
5 0 12,7 -29 -3,8 26,4 -19,5 - - 25 3 27
4 - 0 12,5 -15,4 7,5 10,6 - 0,6 - 81 2 2
1 0 12,7 -18,6 -4,2 14,2 - 21 -11 22 2 3
2 0 12,7 -19,6 -2,4 15,4 - 11,8 -7,2 10 2 3
5 3 0 12,7 -21,1 -1,7 17 - 8,3 -7,3 5 2 3
4 0 12,7 -23,5 -2,3 20 - 6,3 -9,5 12 3 3
5 0 12,8 -29,6 -3,8 27 - 4,7 -16,3 25 3 3

i 4NA CTPONWUA YKa3aHO MaKCumasibHOE nepemeleHmne B nepneHguKys1iapHOM CTpoNnAE HanpasaeHUN.

CxeMbl paCKJIAJAKU CTPONMII JAJIs1 HEKOTOPBIX KPbIII
MonepeuvHa

f (0bBa3ka Tpybbi)

==

CrponunbHas

| — Purenb

KOHbKOBLIIA
-~ NpOroH

BeTposan

" cBA3b

_— Mayapnat

] ] ﬂ%ﬁ

‘ ln'e\\um\\mum\\mmm\\\\m\\mum\\\mEQ\\\\m\\mum\\\\\nnmnmmmlm\\\\\mlm\\\\mum AL AR |

Kobbinka

-

Packnagka cTponmi Uist ABYXCKATHOH IUNIOBOW KPBIIHA
(BapMaHT C HACJTOHHBIMM CTPONUJIAMM)




Hakochan (guaroHanbHan)
YCUNEeHHan CTPONUNbHAan
HOIRA C YepenHbIMK
Opyckamm

E/ Mayspnat

DnemeHTH! CTPONIHUA
CNyXOBOIO OKHA

UinpeHrens
HaKoCHOA
HOMM

IBoiiHaa (ycuneHHan)
koBbinka

Cxema pacKJIaJKM CTPOIMJI ISl BAJIbMOBOI KpbIIIU

(BapI/IaHT C HACJTOHHBIMH CTpOl'lI/I.]'IaMI/I)

Kpaiinaa
ycuneHHas

thepma

DNeoiinan
YANUHEeHHan
kobbinka

KoHbkoBas
pacnopka

OnopHbLIi purenb
é/ Mayapnar
Bucauan
/’é/ CTPONUNbHANA
% thepma

Moaknaaka
Cxema pacKJIaaKy CTPONMJ JUIsl MOJYBAJIbMOBOI (IMOJIYIIUNIOBO#) KPbIIIN

(BapI/IaHT C BUCHYUMHU CTpOl'll/l.]'laMI/I)



HacnoHHan 4acTb
{eCTh BHYTPEeHHASA
HECYII}EA CTeHa)

CxeMa packJIaJKH CTPONWJI sl 30aHusi ¢ [-06pa3HbIM muiaHnoM

(BapuaHT ¢ KOMOUHaN el BUCAYero U HACJIOHHOT0 BAPHAHTOB)

Iopsinox pa3padoTku u npumep ogopmiieHust
cXeMbl PacIHoJ0KeHHUs 3JIeMEHTOB CTPONUWJIBLHON CHCTEMBbI

1. HayepTtute XapakTepHble OCH 3/1aHUS.

2. HauyepTuTe KanmuTalbHBIE CTEHBI, CTOJOBI, KOTOPBIE OYAYT SIBISATHCS OMOPOW JUIsI CTPOTHMIIBHOM
CUCTEMBI.

3. HauepTuTe BEHTHIAIMOHHBIE TPYOBI IO pa3MepaM C YYE€TOM YTEIUICHUS W MO (PaKTHIECKOMY
MOJIOXKEHHUIO.

4. Haueptute MayspiaTHble OpYChs, MOAKIAAKH, ITOJIOKEHUE OTIOPHBIX CTOEK MIIM paM, KOHbKOBBIX
WJIM MHBIX IPOTOHOB M IPYTHX DJIEMEHTOB ONOPHOM YacCTH CTPONUIIBHONW CUCTEMBI.

5. B cooTBeTCTBMM C IJIAHOM KPOBJIM BBIIOJHHUTE PACKIAJIKY CTPOMMIBHBIX HOT WJIM/H BHCAYMX
CTPONUIIBHBIX (hepM.

6. Ilokaxure Ipyrue SJIEMEHTHl CTPONMIBHOW CHUCTEMBI, €CIM OHM TPHCYTCTBYIOT (pHTelHu,
LIMPEHT e, KOOBUIKH, PaCIIOpPKH, 0OBS3KH TPYO, 3JIEMEHTHI CIIyXOBbIX OKOH U T.J.).

7. YKaxuTe mar CTpOIMI Ha pa3HbIX y4acTKaXx.

©o

O003HaubTE OCU U IPOCTABBTE Pa3MEPHI B OCSIX.
9. IloanumMTe Ha3BaHUS OCHOBHBIX 3JIEMEHTOB CTPOIMIBHOM cHcTeMbl. B paMkax yueOHOro mpo-
€KTa MO3UIIMOHUPOBATH HIEMEHTHI U BBIIOJIHATH CIIEHU(BHUKAINIO HE TpedyeTcs.
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HexoTopsble y3/1b1 HACJTOHHBIX CHCTEM

Onupanue cmponui Ha KOHbKOBbIil Opyc

ONOPHBILL
opycox

Onupanue CTpONUILHON HOI'M Ha May3pJiaT

Jbpewemxa 50-50
B e |

KaBbiko
S0x150

Hacmua ua |
—_— % [mponunsHng kiza
1o ! | —
- R bU/ 2 B0200)
~J0P2ELIL <
¥ArmeiaE [/ » \\\ UncpHeu dpycox
/ st e

5050

... Moyspaom “0Cx100
.. 2 cron pyiepouda

T~ Crpumka 204

~.

~...

,:" (Modwubka uz 3

tocok 13x94

~.

.. Epw b whe
KACBKL

O mocneHeM y3i1e ClieIyeT IMPOroBOPHTH 0CO00.
Bo u30exanue rHueHHS TI0]] May3pJIaT MOCTEICHA MPOKJIaIKa U3 2-X CJIoeB pydepoua.
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Hanuune ymnopnoro Opycka CHH3Y CTPONMIBHOM HOTH 0OECHEYMBAET OCTATOYHYIO ILIO-
IaJb CMSATHS B YIIOPE CTPOMMJIBHONW HOTH B May’piaTr. bpycok HCIONB3YIOT, €CIM HEeAOCTaTOueH
BO3MOXHBIN pa3Mep BpYOKH B CTpONHMJIbHON Hore. Takoi y3en criocoOeH BOCIIPUHSTD PacIop.

3a IIOCKOCTh CTEHBI KPOBJISI BBIHOCUTCSI KOOBLIKOW, MPUOUTON COOKY K CTPOMHMIBHON HOTE.

Ocob6oe BHUMaHKE HY)KHO OOpaTUTh Ha CKPYTKY U3 IMPOBOJIOKH, NIEPEXJIECThIBAIOIIEH CTPO-
NUWIbHYIO HOTY U 3aKpEIUIEHHOM B HATAT (3aKpy4MBaTh MOHTHUPOBKOI) K €pIly, 3aJI0KEHHOMY He
MmeHee yeM Ha 500 MM (6-7 psAaoB) HUXKE MaydpiaTa B KUPIUYHYIO KJIaAKy (YTOOBI «IIPUTPY3UTH)»
epil BecoM KiaakH). Takue CKpyTKH, OOBIYHO YCTaHABJIMBA€MbIC Yepe3 OJHY CTPOMHIbHYIO HOTY
WIM Yalie, YACpKUBAIOT BCIO KPBIITY OT CHOCA BETPOM, YTO BECbMa BEPOSATHO, TaK KakK IUIOLIA/b
(MapycHOCTH) KPBIIIH BEINKA, a BeTpa ObIBAIOT OUYEHb CHIILHBIMH.

HexoTopble y3.1b1 BUCSIYHX CHCTEM

Vanwr kpennenus nookocos

Konvrosvie y3iv
OnopHbtii y3en ¢ 6abkoti
¢ 10006011 8pyOKOTI \

Konvrogvie y3ivl
oe3 babku

OTmeTuM, 9TO KaK W HACJIOHHBIE, BUCSYHE CTPOIMIA TPEOYIOT KpEeIUIeHHe K CTeHaM BO H3-
Oe)kaHNe BETPOBOTO CHOCA.
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Tema 9. OnpenesieHue BeJIMYMH PACYETHBIX M HOPMATHBHBIX HATPY30K OT €00-

CTBCHHOI'O BECa

C00p HAarpy30K Ha nepeKkpbiTHE
Paznen «Coop Harpy3o0k Ha MEPEKPHITHEY» BKIIOYAETCS B MOsSICHUTEIbHYIO 3anucky K KII. B
3aBHCUMOCTH OT 3aJIaHHOM KOHCTPYKIIMH MEPEKPBITUS BBHIOIHAETCS JIMOO0 cOOp HArpy30K Ha IUIUTY
MIEPEKPHITHS, MO0 cOOp HArpy30K Ha OalKy MepeKphIThs. B pacuere nomkHa OBITH yuTeHA TIPHHS-
Tas B MPOCKTE KOHCTPYKITUS IOJIA, IIar OaJIOK MEePEKPBITUS U IPYTHEe OCOOCHHOCTH, ONpeIesieMble
KOHKPETHBIM BapUAHTOM MPOEKTA.

IMpumep 1. CO0p HArpYy30K Ha 0AJIKY NePEeKPbITUSA
A) IlocTosiHHBIE HATPY3KH
Mex1yaTaxxHoe MEpEeKphITHE IO JEPEBSIHHBIM OajKkaMm >KUJIOTO JOMa HMEET CIEAYIOUIYIO
KOHCTPYKIHUIO (CHU3Y BBEpPX, KOHCTPYKIIUS [TOKa3aHA Ha PUCYHKE HIKE):
® [OAIIMBKA TMIICOKAPTOHHBIMU JINCTAMU TOIIUHON 10 MM;
e JIepeBSHHBINA MIUT (KOHCTPYKIIUS MOKa3aHa Ha PUCYHKE HUXKE);
nepessiable Oanku 175x50 ¢ yepennbiMu 6pyckamu 40x40, mar 6anok 600 mwm;
IIPOKJIAI0YHBIN CIION U3 IIEPraMUHa;
Mek0aouHas 3achinka u3 mecka, 100 Mm;
ynpyrue npokiaaxu no 6ankam u3 [IBII Tonmumuoi 12,5 mwm;
nepeBsinHble Jiary u3 opyca 100x50 ynoxenusie ¢ marom 500 mm;
e  JIOILATHIN [1OJI U3 COCHOBOM JIOCKHU TOJIIMHOM 25 MM.
B tabmuiie coopa Harpysok 0,009807 — koadduitment nepesoaa mace (B kr) B Beca (B kH).

KoHcTpyKkuus 1epeBSIHHOTO NePeKPbITUS
JOCKM
nona

\}\_ S
NpoKnagKku
nepraMuH
LLMT
| YyepernHon ; :
6anka 6pycoK noAWMBKa

600
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KoHcTpyKuus 1epeBssHHOTO IIIMTA
nonepeunHa

noaknaaka

MonepeyHbii paspes WwuTa
o 540
~I
u
©
460
150 300 300 300 300 150
MpoaonbHbIi pa3pes wura
L, 150 |, 360 ly 300 s 300 Ly 300 , 150
o™
S SR R NN o
SRR RN IR
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= SN S8 :

7
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Pacuernas
IlnoTHOCTDH . | Koagppuument | moronnas
Ne | DyiemeHT KOH- Tonmmua n/man HopmaTuBHasi Harpy3ka Ha 1 noroHHbIi
Matepuan MaTepuaJa, HAJe:KHOCTH | HArpyska
n/n CTPYKUMHU pa3Mepbl, MM R metp (kH/m) 110 HAT 5
py3Ke y; | Ha 0aJKy,
kH/m
1 | Homuuska JEEETC;KWTOHHHG 10 1350 | 1350*0,01*0,6*0,009807= 0,0794 1,3 0,1032
Jlocku — 16; Jlocku (BbIUMTaEM pa3Mep OanKu, YEPEITHBIX
I C— [Tonepeunbie OpYCKOB ¥ 3a30POB IO 5 MM):
HpT oCKL IUTaHKA 0,016*(0,6-0,05-0,04*2-
f{l o mee " 540x75x32 ¢ 2*0,005)*500*0,009807 =0,0361
2 ngne UM CocHa marom 300; 500 [Tonepeunslie ianku (mmar 0,3 m): 1,1 0,0788
p [Moaknanku 0,54*0,075*0,032*500/0,3*0,009807=0,0213
IUTAHKaM Yepe3 )
O 460x75x25 C Tlogxmanku:
Alian marom 300 0,46*0,075*0,025*500/0,3*0,009807=0,0142
Bcero: 0,0716
JepeBsinHbIE bankn — 175x50 Banku: 0,175*0,05*500*0,009807=0,0429
OaJIKu C geper- ¢ marom 600; UepenHsie OpycKu:
3 | worun opycxa- | CO°H2 Uepenmbie Opyc- | 200 | 0,04%0,04*500%0,009807=0,0078 1.1 0,0639
MU ku 40x40 Bceero: 0,0429+0,0078*2=0,0581
4 gj%‘;:‘ﬂaﬂo‘““’m Tlepramun - 0,6 kr/M®> | 0,6*0,6*0,009807=0,0035 13 0,0046
BbruuTaem ToIIIUHY 0aTKK (MOXKHO €IIe U
5 | 3acemka HeEOK Kapbep- 100 1500 IUTAHKH C TTOAKJIaKAMH BBIUECTh, HO MYCTh 13 1,0518
HBIN CYXOii OyzieT B 3amac MpOYHOCTH)
0,1*(0,6-0,05)*1500*0,009807=0,8091
Ynpyrue npo- 80x12,5
6 | kmaaku Ha Gan- | Msrkas JIBIT 230 0,08*0,0125*230*0,009807=0,0023 1,3 0,003
Kax
7 | AcpeBiHmbe | oo bpyern 100x30°¢ | 509 | g 1x0,05+0,6*500/0,5+0,009807=0,0294 11 0,0323
Jlaru maroM 500 MM
8 | Jocku nmona CocHa 25 500 0,025*0,6*500*0,009807=0,0736 1,1 0,081
NTOTI'O nocTrosiHHasi HATPY3Ka OT Beca NMePeKPbITHA: 1,13 - 1,24

b) Harpy3sku ot Beca neperopoaok
[IprHMMaeM yCI0BHO SKBUBAJIEHTHYIO PABHOMEPHO pacnpeaesieHnyro Harpysky 0,5 klla.
Harpyska Ha 6anky nepeKkpbITHsI COCTaBUT MPHU ITOM:
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HopMmatusHas: 0,5%0,6=0,3 kH/m;

pacuetHas: 0,5%0,6%1,3=0,39 kH/m (3nech k03ddUIIMEHT HAAECKHOCTU 110 HArPy3Ke Yf IPUHAT KaK JUIs U3OJALHMOHHBIX (OTAEIOYHBIX) MOKPBITUM, BBITOTHIEMBIX
Ha CTPOUTENHHOM IIoIaAKe. sl KUpIHYHBIX IEPEropoIoK CIIeI0BaIO MPUHATS ¥=1,1.

B) BpemeHnnasi (1ojie3Hasi) pABHOMEPHO pacnpejieieHHAasl HATPY3Ka

ITo ta6n. 8.3 CII 20.13330.2016 «Harpy3ku ¥ BO3ACHCTBHUS» 3HAYCHHE HOPMATHBHOW PaBHOMEPHO PaCHpEeICHHON Harpy3Ku Ha | KB.M. IEPEKPHITUS B
KBapTHUpax XWibIX 31aHuii coctaBiseT 1,5 klla. Koaddunment HanexHOCTH NpH BEJIMYMHE BpeMeHHOM Harpy3ku 10 2 kl1a pasen y=1,3.

CooTBeTCTBYIOIIAs IOTOHHAS HAarpy3Ka Ha 0aJIKy MepeKphITUs mpu mare 6anok 0,6 M coCTaBuUT:

HOopMatuBHas (kKpaTkoBpeMeHHas): 1,5%0,6=0,9 kH/m;

HOpMaTuBHas (mmurensHas): 1,5%0,35%0,6=0,32 kH/wm;

pacuernas: 1,5*0,6%1,3=1,17 kH/m.

PacueTHble coueTaHUsI HATPY30K

[Tpu pacyerax Ganku Mo MpeaeJbHbIM COCTOSTHUSIM IEPBOil rPyNNbl (IPOYHOCTh, YCTOWYUBOCTH) MBI JJOJKHBI Oy/IeM HCIIOJIb30BaTh OCHOBHOE COYETAHHUE,
BKJTIOYAIOIIEE pacyeTHbIE MOCTOSTHHbIE H BpeMeHHbIe (KPaTKOBpPeMeHHbIe) HATPY3KHU:

Ppaca = 1,24 + 0,39 + 1,17 = 2,8 kH/m.

[Ipu pacuerax Oanku Mo mpeaeabHbIM COCTOSIHUSIM BTOPOi rpynmsbl (porud) cieayeT UCIoJIb30BaTh OCHOBHOE COYETAHUE, BKIIIOYAIOLEE HOPMATHBHbIE

NOCTOSIHHBbIE U BpeMeHHbIe (JUINTeJIbHbIe) HATPY3KH:
Puopmaaur. = 1,13 + 0,3 + 0,32 = 1,75 kH/m.



KoHcTpyKius nepekpbITHs:
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IIpumep 2. Co0p HArpy30K Ha KeJ1e300eTOHHYIO IUINTY NepeKPbITHS

’&KeJe300eToHHast MHOToIycToTHas uinta 6x1,8 M TonmumHoi 220 MM ¢ KpyribiMu yctoTamu quamerpoM 159 mm (tun 1TIK mo T'OCT 9561-91);

BbIpaBHHUBAIOIIAsA CTAXKA U3 HEMCHTHO-IIECYaHOI'O paCTBOpa TOJ'IIHPIHOﬁ 30 MM,

npokiaaka u3 noayresepaoi JABII, 10 mm;
JMHOJIEYM Ha KJIEIO.
A) IlocTosiHHBIE HATPY3KH

ILnot-
Ko>ddpuumn-
Ne HOCTH Pacuernas
JJIeMEHT KOH- Tonmuna n/miam €HT Ha/lexkK-
n/ Marepuana MaTepu- HopmaTuBHas Harpyska, klla HAIpy3Ka,
CTPYKIHH pa3Mepbl, MM HOCTH TI0
n aJja, klla
K/’ Harpy3Ke ¥
ITo mauaeiM TC 1.141-1 Beir.63 Bec
WK/6 WITa eDe- 120 (npuBeeHHas uThl coctaisier 3250 kr. CooTBeT-
1 CDLITIS p Kenesoberon TOp I/Hi[a) 2450 CTBEHHO Harpys3ka Ha | KB.M. IUTMTbI 1,1 3,25
P T coctaBur 3250/6/1,8=300,9 Kr/M?
*0,009807= 2,95 xIla
PactBop ne-
o | BeipasHHBaiONLas MEHTHO® 30 1800 0,03*1800*0,009807=0,53 1,3 0,69
crsikka uz L{ITP [ECYaHbIN,
M25
3 | Upowanka us3 mo- TBIT 10 600 600*0,01*0,009807=0,06 1,3 0,08
ayteepaon JIBIT
[Tonykommep-
4 | Junomneym HCCHITH eIy - 2,1 kr/m? 2,1*0,009807=0,02 13 0,03
CTBEHHBIN JTH-
HOJIEYM
HNTOTI'O nocrosiHHasi HATPY3KAa OT Beca NMePeKPbITHS 3,56 - 4,05

b) Harpy3ku ot Beca neperopoaok
[IprHMMaeM yCI0BHO SKBUBAJIEHTHYIO PABHOMEPHO pacmnpeaeiieHHyto Harpy3ky 0,5 klla.
Harpy3ka Ha miuTy nepeKkpbITUsl COCTaBUT IIPHU 3TOM:

HopmatuBHas: 0,5 klla;

pacuernast: 0,5%1,1=0,55 kIla (31ech k03 HUITMEHT HAIEKHOCTH MO HATPY3KE Yf MPHHST KaK KUPITHYHBIX MIEPETOPOIOK).
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B) Bpemennasi (1mosie3Hasi) pABHOMEPHO pacnpeae]eHHasi HATpy3Ka

ITo Tta6n. 8.3 CII 20.13330.2016 «Harpy3ku ¥ BO3ACHCTBHUS» 3HAYCHHE HOPMATHBHOW PaBHOMEPHO PaCHpEeICHHON Harpy3ku Ha | KB.M. IEPEKPHITUS B
KBapTHUpax XWiIbIX 31aHuii coctaBiseT 1,5 klla. Koaddunument HanexxHOCTH NpH BEJIMYMHE BpeMeHHOM Harpy3ku 10 2 klla pasen y=1,3.

Harpy3ku Ha IuIMTY IepeKphITUS COCTABST:

HOpMatuBHas (KpaTkoBpemeHHas): 1,5 klla;

HOopMaTuBHas (mmurensHas): 1,5%0,35=0,53 xIla (3T0 NOHMKEHHOE 3HAYCHHE BPEMEHHOW HATPY3KH);

pacuernas: 1,5%1,3=1,95 xlIa.

PacueTHble coueTaHusi HATPY30K

[Tpu pacueTax MINTHI MO MpeleJbHbIM COCTOSIHUSAM MepPBOi rpynnbl (IPOYHOCTH) MBI JOJKHBI Oy/IeM HCIOJIb30BaTh OCHOBHOE COUYETAaHUE, BKIIIOYAIOIIEEe
pacuyeTHbIE MOCTOSTHHbIE M BpeMeHHbIe (KPATKOBPEeMEeHHbIe) HATPY3KHU:

Ppaca = 4,05 + 0,55 + 1,95 = 6,55 kIla.

[Ipu pacuerax NaUTH MO MpeeJbHBIM COCTOSHUSIM BTOPOMH rpynnbl (Iporud, TPEIMHOCTONKOCTD) CIEAYET UCIOIb30BaTh OCHOBHOE COYETaHHE, BKIKOYa-
I01lle€ HOPMATHBHBbIE NOCTOSIHHBbIE U BpeMeHHbIe (IJIMTeJbHbIE NIPU pacyeTe AJIUTEJIbHOI0 PACKPbITHS TPEIIUH M KPATKOBPEMEHHbIe IIPH pacyere o0pa-
30BaHUSA MJIH KPATKOBPEMEHHOI'0 PACKPBITHS TPEIIMH) HATPY3KH:

Puopm.aaur. = 3,96 + 0,5 + 0,53 = 4,59 kIla.
Puopm.xpariosp. = 3,96 + 0,5 + 1,5 = 5,56 kIla.
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Tema 10. Onpenesnenne cxem 3arpysKeHuil 1 BeJJMYMH PACYETHHIX U HOPMATHBHBIX CHErOBBIX HATPY30K JIS1 MPOCTEHIINX CIy4YaeB
HopmartuBHOe 3HaYeHHE CHETOBOI HAarpy3KH Ha TOPU30HTAIBHYIO IPOCKIHIO MOKPHITHS CIEAYeT ONpPEAesaTh 0 hopmyIie
So=0,7CeCt 1Sy,
KoadduumeHT c,, yauThIBaIONNi CHOC CHEra ¢ MOKPBITUN 3[aHU MOJ ACWCTBUEM BETpa WM MHBIX (PAKTOPOB, YCTAHABIUBACTCS B 3aBUCHUMOCTU OT THUIIA

MecTHOCTH (cM. 11.1.6), GopMBbI HOKPBITHUS M CTENEHU €T0 3aIIUIIEHHOCTH OT IPSIMOTO BO3ICUCTBHUS BeTpa. [[1sl CKaTHBIX MOKPBITHI ¢ yKIoHOM Oonee 11 °, a Tak-
e NS 3JaHUM, He 3alIUIIEHHBIX OT BETpa COCETHUMU 3MaHUSIMHU, JIeCaMH U T.II., IPUHUMAaeM C.=1.

Ct - TepMHUYECKUN KOI(DPHUIIMEHT, MPUMEHSIEMBIN ISl y4eTa TIOHMKEHUSI CHETOBBIX HArPY30K HA MOKPHITHS C BEICOKUM Kod(hdunmeHToM Terutonepeaaydu (> 1
BT/(MZOC)) BCJICZICTBUE TasHUS, BBI3BAHHOTO TOTepel Teria. JJis qpyrux mokpeITHi 3HaueHue c=1 (3T0 3HaUYeHHE caeayeT NpuHUMaTh rpu pazpadotke KII).

U - K03 PUIMEHT mepexoaa OT Beca CHErOBOTO MOKPOBA 3eMJIM K CHETOBOW HAarpy3ke Ha MOKpbITHE. B pacuerax HEOOXOAMMO paccMaTpPHUBATh CXEMBI KaK
PaBHOMEPHO pacIpe/ieICHHbIX, TaK 1 HEPaBHOMEPHO pAaCIpeleNICHHBIX CHErOBBIX HArpy30K, 00pa3yeMbIX Ha MOKPBHITUSX BCIEACTBHE MEPEMEILIECHUsI CHEra IOJ
JEHCTBUEM BeTpa WM JPYTUX (PaKkTOpOB, B X HanMbOOJiee HEOIArOMPHUITHBIX PACYCTHBIX coueTaHUsIX. CXeMBbI paclpe/ie]ICHIs] CHETOBOM HArpy3KH W 3HAYCHHS KO-
a¢dunrenTa | I pa3HbIX THUIIOB MOKPBITUN MPUHUMAIOTCS B cooTBeTCTBUU ¢ mpuiokenueM I' CHull. B wactHocTH, 11t 37aHUM ¢ OJHOCKATHBIMH U JIBYCKATHBI-
MU TOKPBITHSIMH (CM. pUCYHOK) KOO dUIIUEHT L onipeaenseTcs no Tabauie. [IpoMexyTounbie 3HaUCHUS ONPEICSISIOTCS IMHEHHOW HHTEPIIONSIIHEH.

aj | Tu

)

Bapwaur 1 ehirblviteedbieniiy

p=14

u=06 | p=0.6
Bapwarr3 [ TL LI eyt ETEL
o5t |02 025 ]

Pucynok
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Tabnuma

VYKJIOH OKPBITHUSA a, TPA/I. u
o <30° 1
o > 60° 0

0) BapuanTtsl 2 1 3 cieayeT yYUTBIBATH IS 31aHHI ¢ ABYCKATHBIMH NMOKPLITUAMH (Ipo¢uib 0), npu 3T1oM BapuaHT 2 - npu 20° < a < 40°; sapuaHnT 3 - npu 10° < a < 30° ToJIbKO NpH

HAJIMYUH XO10BBIX MOCTHKOB MJIM 23PALIMOHHBIX YCTPONCTB 10 KOHbKY MOKPBITHS, COCOOCTBYIOIMX CHEr03a/1ep:kaHnIo (CYUTAaeM, YTO Y HAC OHM OTCYTCTBYIOT).

2 .
Sq - Bec cHEroBOro nokposa Ha 1 M” rOpU3OHTANBHOM TOBEPXHOCTH 36MJIM [UIA IIJIOILAIO0K, PACcIIOI0KEHHbBIX Ha BbicoTe He Oosiee 1500 M Hax ypoBHEM Mops,

IMPUHHUMACTCA B 3aBUCUMOCTH OT CHEI'OBOI'O pa1710Ha P® no JaHHBIM Ta6J'II/IHBI.

CHeroBble paiioHbI
(npuHuMmarotcs 1o kapre 1 mpunoxenus E CHull) I I I v v Vi Vil Vil
Sy, klla 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0

[TonmxenHnoe (AMUTENHLHOE) HOPMATUBHOE 3HAYEHHWE CHETOBOW HArpy3KH JJisi pallOHOB CO cpeaHel Temmeparypoi siuBaps muHyc 5°C u Hmke (1o kapre 5
MPUIIOKEHUS OTIpe/IeTIsIeTCsl YMHOKEHUEM ee HOPMATHUBHOTO 3HayeHus Ha koddduuuent 0,5. Jlns paliloHOB co cpeAHel TeMIepaTypoil SHBaps BBILIE MUHYC

XK 0,5 5

°C MOHMKEHHOE 3HAYEHHE CHErOBOW HArpy3KH He yuuThiBaeTcs. Kak roBOpuioch paHee, MOHMKEHHOE 3HAUYEHHWE CHETOBOM HArpy3KW OTHOCUTCS K JJIUTEIbHBIM, a

INOJIHOC — K KPAaTKOBPEMCHHBIM HAI'Py3KaM.

KoadduumenT Hane:KHOCTH TSt CHETOBOM Harpy3ku ys = 1,4.

Onpejie/ieHHe HATPY3KH HA CTPONMIBLHYIO HOTY OT Beca CHEr0BOr0 IOKPOBa™
HcxonHble JaHHbIE:
Paiion ctpourenscTBa: . Mocksa.
Cpenusis Temmeparypa ssuaps (o tabdmuie 5.1 CIT 131.13330.2018 «CtpoutenbHas kiuMaTosorus): -7,8 °C.
CHeroBoii paiioH (1o xapre 1 HE)I/IJ'IO)KGHI/ISI E CHull, xapra npuBenena nmwxke): 1.
Bec cHeroBoro nmokposa Ha 1 M rOpH30HTaIBHOM TOBEPXHOCTHU 3eMiH (110 Tabnuie u3 ekuuii) Sg=1,5 kI1a.
[NokpeITHe ABYXCKaTHOE O€3 TepernaoB BHICOT, YKIOH KPOBIH 35 ©, XOJIOBbIE MOCTHKHU M a3PAIlHOHHBIE YCTPONCTBA MO0 KOHBKY OTCYTCTBYIOT.
[ar crponunpHeIX HOT: 1,1 M.
HopMaTHBHOE 3HAYeHHe CHEr0BOii HArpy3KH HA TOPU30HTAJIbHYIO NIPOEKIMIO NOKPBITUSA So = 0,7 Ce Ct 1L Sy
B cooTBercTBHY € yKa3aHUSMU BBILIE IPUHUMAEM KOIPPUITUEHTHI:
c.=1 (yxion kposiu 6onee 20 °©);
¢i=1 (ko3 PUITUEeHT TerTonepeaYr MOKPHITHS BEIMUCIIEMbIN KaK BeIMYMHA, 00paTHAsl COMPOTUBIICHHIO TEIJIoNepeiade, MeHble 1 BT/(MZOC)).
T.x. yxioH nokpsitus 20° < o < 40°, a X010Bble MOCTUKH U a3pallMOHHBIE YCTPOMCTBA 10 KOHBKY OTCYTCTBYIOT, CJIEAYET YU4ECTh TOJIBKO 3arpyKE€HHUs 10 Ba-

puantam | (paBHOMEpHOE 3arpyKeHHEe MOKPBITUS CHETOM) U 2 (HEpaBHOMEPHOE 3arpyKeHHUe).

Kosppuyuenmur p ona smux eapuanmoe:

1 o .
g ynoGcTBa B Hauano MoMenieH JIEKIIMOHHbBIM MaTepHrall 10 CHETOBBIM Harpy3kaM. Bce ccbutku, Kpome criennanbHo oroBopeHHBIX, naubl Ha CHull «Harpysku u Bo3aeiicteus — CI1
20.13330.2016.



57
Bapuant 1: qns o <30° p=1, ms a > 60° p=0. dns oo = 35° onpexnensieM TUHEHHON UHTEPIOISALINCH:
u= (0-1)/(60-30)*(35-30)+1=0,833
Bapuanr 2: nepBas 1mosoBuHa mokpeITust: H1=0,75 1=0,75*0,833=0,625.
BTOpasi MOJIOBUHA MOKphITUS: W1=1,25 1=1,25*0,833=1,042.
HopmamuesHoe noinoe (KpamkospemeHHoe) 3Ha4eHUue CHe20601l HAZPY3KU HA 20PU30OHMATbHYIO NPOEKUUIO NOKPbIMUSL.
Bapwuanr 3arpyxenuns 1: Sp =0,7-1-1-0,833-1,5 = 0,875 kI1a.
Bapuant 3arpyxenus 2:
nepBas MoJIOBMHA MOKpbITHs: Sp =0,7-1-1-0,625-1,5 = 0,656 kI1a;
BTOpas MOJIOBUHA MOKphITHS: So =0,7-1-1-1,042-1,5 = 1,094 «I1a;
T.k. cpennsist remneparypa siaBaps -10 °C Hiwke -5 °, Hy)KHO y4ecTh OHWKEHHOE (JJTMUTEIbHOE) 3HAUeHUE CHEroBOM Harpy3ku Soi=0,5- So.
HopmamueHoe nonusicennoe (01umenbHoe) 3HaUeHUue CHe2080U HAZPY3KU HA 20PU3OHMATIbHYIO NPOCKYUIO ROKPbIMUA:
Bapuant 3arpyxenus 1: S =0,5-0,833=0,417 xIIa.
BapuanT 3arpyxenus 2: nepBas mojoBuHA MOKpeITHS: Sof =0,5-0,656=0,328 kI1a;
BTOpas MOJIOBUHA MOKPBITUS: Soi =0,5-1,094=0,547 xI1a;
IloroHHble HATPY3KH HA CTPONMJILHYIO HOTY BBIYKCIISIEM, YMHOKasl TIOTyUYEHHBIC 3HAaYE€HHsI PaBHOMEPHO PAcMpe/eNIeHHbIX MO IJIOMAAM Harpy30K Ha miar CTpo-
MWIBHBIX HOT. JIJ1s JUIMTENbHBIX 3HAYEHUI PACUETHBIC HATPY3KH MOYKHO HE ONPEACIISTh.
HopmaTtuBHas Harpyska, kH/m

Pacuernas narpyska, kH/m

Bapuant 2 Kospprunenr Bapuant 2
Bun Harpysku HAJe;KHOCTH M0 | Bapuanr
Bapuanr 1 1-s moyloBUHA 2-5 IOJIOBUHA 1-1 monoBuHa | 2-s1 MOJOBHUHA
Harpy3Ke ¥ 1
MOKPBITHS MOKPBITHS TOKPBITHS TOKPBITHS
Kpatkoppemetinias | o g7e.1 120,963 | 0,656*1,1=0,722 | 1,004*1,1=1,203 1,4 1,35 1,01 1,68

(moyHOE 3HaYeHUE)
JnurtenbHast  (mo-
HIDKeHHoe  3Hauve- | 0,417*1,1=0,459 | 0,328*1,1=0,361 | 0,547*1,1=0,602 - - - -
HUE)




KAPTA 1. PAMOHUPOBAHUE TEPPUTOPHU
POCCHMCKON ®EJEPAIMH
IO BECY CHETOBOTO IIOKPOBA

Tpannus [ BECOM C!

Macmra6 1:17 000 000
170 170 10680 850

1 cM Ma KapTe 170 kM Ha







