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Hecyuwas cnocobHoCTb NnaHenen

«PekomeHgaumm no onpegeneHuio  Hecywen CnocobHOCTU  KPOBESNbHbIX W
dhacagHbIX caHaBMY-naHenen» BbinonHeHsl LHUNMCK nm. MenbHukoBa.

1. Pac4yeTHble reoMeTpu4eCckmne xapakTepucTtukum npodunen.

MonepeyHble cevenus npocunen MM CIT n anemeHToB XecTtkoctn MIT 3XK
npuseneHbl B Anbbome TexHnyecknx Pewwenun (MpunoxeHue 2) Ha nuctax 4, 5, 15.
PacueTHble xapakTepuctukmn npodunen MM CI1 npeactaeneHbl B Tabnuuel, anemMeHToB
»xectkoctn MIN 3XK - B Tabnuue 2.

Mpn onpegoeneHnn pacyeTHbIX XapakTepUCTUK npodunen yd4nTbiBanoch
BO3MOXHOE CHWXEeHMe nrowaan paboyero cevyeHnsa npouns, ero MOMEHTOB MHEPLIMKN U
COMPOTUBNEHUS 3a CYET MECTHOW NoTepu YCTOMYMBOCTU MPOOOSIbHO CXaTblX MOMOK W
CTEHKM B npeaenax nx ynpyron paboTbl Npu cxxatnm n narmoe.

Tabnuuya 1. PacyemHbie 2eomempuyecKue xapakmepucmuku caHo8uY- npoghunel

O6o3HaveHne g 3 CnpaBoYHble BENUYMHBI N0 X-X Ha 1 M LUMPUHBI CnpaBoYHbIE BENNYMHBI MO Y-y s
T I _ | @
§ % N E no ocu 1-1 no ocu 2-2 Ha 1 M WnpuHb! < g
‘; 3 3| = | MomeHT | MomeHT Paguyc MomeHT | MomeHT Pagunyc MomeHT | MomeHT Paguyc E E §
| &< : VHEpLMK,| COMpPOTMB- | WMHEpLUWW,| MHepuuun,| COMPOTMB- | WHEPLUW,| WUHEPLMW, COMPOTMB-| WMHepLuM, |
ENEE] Q cm* neHus, cM cm? neHus, cMm cm* neHus, oM 81| s
[= o % © Q
ClE |= cm? om? cm? =2 |3
Ix Wx iX Ix Wx iX ly Wy iy
0,7 6,3| 53 | 89,2 12,6 2,92 105,9 14,8 3,54 4850 113,1 22,3 8,9 900
MM CIM-100x595
0,8 7,2| 6,0 | 106,9 15,3 2,97 122,7 17,0 3,53 5616 131,3 22,4 10,1 | 900
MI CMH-100x595
1,0 90| 7,4 | 169,7 21,2 3,37 157,1 21,2 3,49 7202 168,2 22,5 12,5 | 900
0,7 70| 59 | 252,1 23,9 4,65 282,1 26,7 5,42 5211 118,5 22,4 9,9 | 1000
MM CM-150x595
0,8 8,0| 6,7 | 298,55 28,6 4,71 326,7 30,7 5,40 6040 137,5 22,5 11,3 | 1000
MIM CMH-150x595
1,0 10,0] 8,3 | 4511 39,2 5,21 418,5 38,5 5,36 7753 176,8 22,7 13,9 | 1000,

Tabnuya 2. PacyemHbie 2eomempuyecKue xapakmepucmuku anemeHma xecmxkocmu MIT 9K

O6osHaveHne z 5 CnpaBoYHble BENUYMHbI 3

3 < 8

7|5 no ocu X no ocu y 5
% 2 g = g| MomeHT | MomeHT Pagunyc MomeHT | MomeHT Paguyc E %

;‘ T ; VHEPLMW,| COMPOTMB- | WMHepuuu, VHEPLMW,| COMPOTMB- | MHepuuu, @

T |d Q cm* nenus, c™m cm* nexus, cM =

E 8 8 3 3 %

g c s cM cM 3

2 [ Wx ix ly Wy iy

MM 3XK-100x96x3000| 2,0 52| 42 | 1276 13,7 5,0 56,6 16,5 3,3 250
MM 3XK-150x96x3000| 2,0 6,2| 50 | 224,0 22,0 6,0 56,6 16,5 5,02 310

2. Harpy3ku n Bo3gencTBus.

2.1. nA cTeHOBbIX KOHCTPYKUMNA

Ha caHagBmy-naHenu, wucnonb3yemble AN dacaga [LeWUCTBYHOT —crieaytowiune
Harpysku:

— MOCTOSIHHbIE Harpy3kn: COBCTBEHHbIN BEC CIHABMY-NPOchunen, Bec 061MLOBKA K
Tennonsonaunm,
— BPEMEHHbIE Harpy3ku: BETPOBbIE HArpy3ku;

He ponyckaeTca nepefaBaTb Ha C3HOBUY-MPOMUNL HarpyskM OT peknambl,
OCBETUTESbHbIX npudopos, obcnyxunsaroLmx NNoLwaaokx, AOMNOSTHUTENBHOIO
obopypoBaHua u T.n. [pu HeobxogumoctTn kKpenneHus nogobHoro obopyaoBaHus K
dhacagy, B COOTBETCTBMM C MOSyYEHHbIM OT 3aKasyuka 3aJaHMeM Ha NPOeKTUpOBaHue
pa3pabaTbiBaeTCa crneuuanbHblil  YCUNEHHbI Kapkac, nmbo ncnonb3yT apyrue
KOHCTPYKTUBHbIE PELLEHMS.




lNMocTosiHHbIE Harpy3ku
CobcTBeHHBIM BeC npocmnen u pasnuyHoro Buga o6nMLOBOK

COOTBETCTBUWN C AaHHbIMM Tabnuubl 3.

npUHAMaeTCA B

Tabnuuya 3.
En. HopmaTtusHas Koadpdpnument PacuétHasn
Ne n/n Bua 06nvuoBku HaZeXHOCTn
nN3MepeHust Harpyska Harpyska
no Harpyske i
CangBuy-npodunu
MM CN-100x595
TOSLUMHOM: )
1 07 Kr/m 8,9 1,05 935
0.8 10,1 10,6
1.0 12,5 13,1
CaHnaBuy-npodunu
MM CN-150x595
TOSLUMHOM: )
2 0.7 Kr/m 9,9 1,05 10.4
0.8 11,3 11,9
1,0 13,9 14,6
®dacagHble 06NMLIOBKM:
CanguHr MIN CK-14x226 5,0 1,05 5,3
MpodmnupoBaHHbIN NNCT
C-8x1150; MIM-18x1100;
MM-20x1100; C-21x1000; 4,0-9,0 1,05 4,2-9,45
MM-35x1035; MIM-40x1000;
C-44x1000 ,
3 Kr/m
®dacagHble KacceTbl 12,0 1,05 12,6
MIM1005; MIM2005
JlnHeapHble naHenu
MM NMN-T-24xB/R; 50-7,0 1,05 53-74
MM JIN-0O-24xB/R
KepamMorpaHuUTHbIe NAnTKn 25.0 1.1 275
t=10 mm
KpoBenbHbie 06nULOBKM
MpodmnupoBaHHbIN NUCT
MM-20x1000; HC-35x1000; 4-12 1,05 4,2-12,6
C-44x1000; H-60x845 )
4 Kr/m
MeTannoyepenvua
MI1 Moreppen; 3,9-4,8 1,05 41-50
M CynepmoHTeppen;
MM Makcum

KoadhpmumneHT HagexxHOCTM No Harpyske Y NpuHAT no Tabn.1l CHwul1 2.01.07-85*
«Harpysku n Bosgencreums» [1].

OnpepfeneHve Beca TEMNNMOMU3ONALNA, a TakKe BECb anropuTMm cbopa Harpy3ok
OCYLLECTBNSAETCA No NpUMepy, NpMBeAeHHOMY B NMyHKTE 4.1 HACTOAWMX pekoMeHaauUun.

BpemeHHble Harpy3ku
BeTpoBble Harpysku onpegensawT B cooTBeTCTBUM C  TpebosaHuamu Crl
20.13330.2011. AxtyanusupoBaHHas pepakums CHull 2.01.07-85* «Harpysku wu
BO3aencTems» [1].

BeTpoByto HarpysKy cregyet onpefendtb Kak CyMMy cpegHen 1 nynbcauuoHHON
COCTaBIISOLLMX.

HopmaTtrBHOE 3HaYeHne BETPOBOM HArpy3kn W crieqyeTt onpenensite Kak cymmy
cpeaHen Wy 1 NynbCcauMoHHON W, COCTaBNAOLLNX BETPOBOW Harpy3ku

W = Wy + Wy, (D

HopmaTtnBHOe 3HayeHue cpegHen COCTaBnslWen BEeTPOBOW Harpy3km wp, B
3aBMCUMOCTU OT 3KBMBASIEHTHOW BbICOTbI  Ze Ha[ MOBEPXHOCTbIO 3emMnu criegyet
onpenenaTb



roe

pekomMeHaaummn);

Wi +() = Wo 'K(Ze)" Cp,+( KIa (kec/m®)

Ze - 9KBUBANEHTHas BbICOTA;
k(zeg) - KOIDULMEHT, yYNTHIBAKOLLNN U3MEHEHNE [aBreHNA BeTpa Ha BbICOTE Z;

(@)

Wp — HOpMaTMBHOE 3Ha4yeHWe OdaBfeHus BeTpa MpPUHUMaeTCa B 3aBUCUMOCTU OT
BETPOBOro paroHa no tabnuue 1 AaHHbIX pekoMeHaauumn

(cm.Tabnuuy 4 HacToALWMX

C —a3poAnHaAMMYECKU KOIMPULMEHT NONOXKMTENBHOrO Aasnenus (+) unu otcoca (-);

Tabnuya 4. HopmamueHoe 3Ha4YeHUe eempoeo20 0aesieHus!

BET'(Onoosz'aep‘T’Zzoa?; P® la | I I \Y; Vv Vi il
Wo, KMa (krc/m?) 0,17 (17) | 0,23 (23) | 0,30(30) | 0,38 (38) | 0,48 (48) | 0,60 (60) | 0,73 (73) |0,85 (85)
Ta6nuya 5. HopmamugHoe 3Ha4eHUe 8empoeo20 dassieHust anHmmal'OTCﬂ cneaywowne Tvnbl
BbicoTa z, m KoadhdomumeHT k MECTHOCTMU:
AnNs TUMOB MECTHOCTY A — OTKpbITble nobepexbsa Mopen,
A B 03ep W BOOOXPAHUNULL. MYCTbIHWU,
Slg 01'705 00655 cTenu, necoctenu, TyHapa;
20 1"25 0:85 B — ropopackue tepputopuu, necHole
40 15 11 maccusbl 1M ApyrMeé  MEeCTHOCTW,
60 1,7 1,3 paBHOMEpPHO NOKpbITbIE
80 0,56 0,70 npenaTcTBuaAMM BbicoTon 6onee 10 wm;
100 0,54 0,67 Tun mecTtHocTn C — ropoackue pan-
OHbI C NSIOTHOM 3aCTPONKON 3a4aHNAMN
k(z.) = k1o (2./10)** (3) BbiCOTOM Gonee 25 M.

3Ha4yeHus napameTpoB Kig U @ AN pasnu4yHbIX TUMOB MECTHOCTEN NpuBeAeHbl B Tabnuue

6.
Ta6nuuya b6
MapameT Twun mecTHOCTH
pameTp A B C
< 0,15 0,20 0,25
Kio 1,0 0,65 0,4
{10 0,76 1,06 1,78

CoopyxXeHune cuyuTaeTcsl pacronioXXeHHbIM B MECTHOCTW AAaHHOro Turna, ecnu aTa
MECTHOCTb COXpaHSAeTCsl C HaBETPEHHOW CTOPOHbI COOPYXeHUS Ha paccTosiHuu 30h — npwu
BblCOTe coopyxeHuna h go 60 m n Ha pacctosHuM 2 kKM — npy h>60 M. (Tvnbl MECTHOCTU
MOryT ObITb Pas3nNUYHbLIMK ANSA PasHbIX pacYETHbIX HaNpaBreHu BeTpa).

HopmaTuBHOE 3Ha4YeHue nynbcaLMoHHON COCTaBNSAOLEN BETPOBOW HArpy3Kkn wy,
Ha 9KBMBAaNeHTHOW BbICOTE Z. CrieayeT onpeaensaTb no opmyne:

3)

{ (ze) — KO3 OMUMEHT Nynbcauumn gaBrneHnsa BeTpa, NpUHMMaeMbli no Tabnuue 7 nnu no
dopmyne 4 onst 3KBUBANEHTHOW BbICOThI Zg

- V — KOS(PPULMEHT NPOCTPAHCTBEHHOW KOpPPENaunn nynbcauun AaBrneHns BeTpa
cnefyet onpeaenaTtb no tabnvuam 9 n 10 ong pac4yeTHON NOBEPXHOCTU CTEHbI BNN3KON K

Wy = W {(Z.)v



NPSMOYroSibHUKY, OPUEHTUPOBAHHOMY TaK, YTO €ro CTOPOHbl MapanfefibHbl OCHOBHbIM
ocsM (PUCYHOK 2).

Tabnuya7
KoathpuumneHT nynbcauyui gasneHuna
BbicoTa B€Tpa ¢
Zey M Ons TUNOB MECTHOCTH
A B C
<5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,50
40 0,62 0,80 1,26
60 0,58 0,74 1,14
80 0,56 0,70 1,06
100 0,54 0,67 1,00
¢ (ze) = {10 (z6/10)° (4)

- 3HAa4YeHNsa NnapamMeTpoB ({10 M a ANs pasnn4yHbIX TUNOB MECTHOCTEN NPUBEOEHDLI B
Tabnuue 6;

- Ce— 3HAYEHUs adpOoANHAMUYECKNX KOI(PPULIMEHTOB NOSTOXUTESBHOIO AaBneHna (+)
nnu otcoca (-) B 3aBUCUMOCTU OT KOHUrypauun 3gaHus criegyet NpUHUMaTh No PUCYHKY
1. Ina BepTUKanbHbIX CTEH NPSAMOYrOfibHbIX B MfaHe 30aHUN 3HAYEHUS Ce NPUBEAEHbI B
Tabnuue 8.

Ta6nuuya 8
BokoBble cTeHbl | HaBeTpeHHasn [loaBeTpeHHas
YyacTku CTeHa CTeHa
A B C D E
-11-081]-05 0,8 -0,5
MnaH BokoBas cTeHa
e
e/5
\% \ \
= = |
D E v |
— = | |
= A B \C
\ | | |
| | ‘ ‘
A B C | \
d

PucyHok 1 380HbI a3poduHamuyeckux KoaghbuyueHmos Orid  ofIHoOPasMepPHbIX
KOHCmpyKuud

Mpn onpegeneHun HOPMAnNbHOMO AaBEHUS MNPUIIOXKEHHOTO K  BHYTPEHHUM
NOBEPXHOCTAM NPOHULAEMOMN CTeHbl U (OTHOLIEHWE CyMMapHOW nrowanm MMerLnxcs B
Hen NPoOeMOoB K NOSTHOM nnowaamn cteHbl) NMpu u<5% -¢=+20,2. Npn u=230% - cjp = -
0,5 (BeTep cnesa); cip = + 0,8 (BeTep cnpasa).



X
z Hanpasnenue
BeTpa

PucyHok 2 — OcHogeHasi cucmema KkoopduHam rpu onpedesneHuu KoaghguyueHma
Koppenauuu v

Tabauya 9 Ta6nuuyall
p, | KoadhpunumeHT v npu X, M, paBHoMm OcHoBHas koopamHaTHas
M |5 10 |20 |40 |80 160 | 350 MMOCKOCTb,
01109 ]092|0,88)0,83] 0,76 | 0,67 | 0,56 napannenbHO KOTOPOM P X
5 [089]087]084[08 [0,73]0,65]0,54 pacnonoxeHa
10 [ 0,850,84[081[077 071064 |0,53 pacyeTHasi IOBEPXHOCT
20 (08 [078]0,76 0,73 0,68 [ 061]051 20y b h
40 [ 0,72|0,72]0,7 |067]|063]|057]| 0,48 Zox 04a n
80 | 0,63]|063|0,61]059]|0,56]|051] 0,44 ,b
160 | 0,53 | 0,53 | 0,52 | 0,50 | 0,47 | 0,44 | 0,38 X0y a
Pac4yeTHas BeTpoBas Harpyska
w = (We +w;) * vy )
We = Wipe + Wy, (6)
Wi = Wiy (7)

- Yt — KO3(P(PUUMEHT HAZEXHOCTN NSt BETPOBOM Harpy3ku paBHbin 1,4,
[na pacyeTa CTEHOBbIX NMaHenewn pacrnorioXeHHbIX B MMOCKOCTU zoy npu b=40 m
pacyeTHble 3Ha4YeHWs1 BETPOBbIX Harpy3ok npueeaeHbl B Tabnumuyax 13 — 15.
5.2.4 [InA KOHCTPYKTUBHbLIX 9NIEMEHTOB OrpaxjeHusi, rpysosas nnowazb KOTOpbIX
npu cbope BETPOBOW Harpyskm meHee 20 M2 U 3NIEMEHTOB MX KPensieHUss NPUHUMaoTCs

NMUKOBbIe 3Ha4YeHUA BeTPOBbIX HArpy3ok

W) = Wo K(Ze) [1+ {(Ze) CpriyVaey Y1 KITa (kecim®)  (9)

rae Wo— HOpMaTUBHOE 3HaYeHue JaBneHnst BeTpa MNpvHMMaeTcs B 3aBUCUMOCTH OT
BETPOBOro panoHa no Tabnuue 4 aaHHbIX pekoMeHgaumn (Tabnuua 11.1[1]);

Ze - OKBMBAJ1IEHTHAsA BbICOTAQ,

k(ze) n {(ze) - KO3(PPMUMNEHTDI, YyYMTbIBAKOLNE, COOTBETCTBEHHO, UBMEHEHNE
AaBreHns U Nynbcaunin BETpa Ha BbICOTE Zg;

Cp — NVKOBbIE 3HAYEHUSI a39POANHAMUYECKNX KOIDMDULIMEHTOB NOMOXUTENBHOIO
Aasnenus (+) unu otcoca (-);



Vi() - KO3A(pPULMEHT KOppensLmn BETPOBOW Harpy3Kkn, COOTBETCTBYOLLME
NonIOXNTENbHOMY AaBrieHuto (+) unun otcocy (-);

Vi — KO3 (PULMEHT HAZEXXHOCTU MO Harpyske.

- Cp,+() — MMKOBbIE 3HA4YEeHNs1 a3POANHAMUYECKMNX KOIPDULIMEHTOB NOMOXKUTENBLHOIO
Aasnenus (+) unu otcoca (-).

[na cTeH NpAMOYrosibHbIX B MriaHe 34aHui NUKOBOE MOSNOXUTENbHOE 3Ha4YeHne
aspoaMHamMU4ecKkoro KoadduumeHTa cp + = 1,2.

5.2.5 lNuKoBble 3HaYeHnss oTpuLaTENbHOro a3apoAMHAMNYECKOro KO3 ULIMEHTA Cp -
ANS pasnU4YHbIX 30H CTEH M NITOCKMX MNOKPbLITUA B COOTBETCTBUU C PUCYHKOM 3 NpUBEAEHDI
B Tabnuue 11.

Ta6bnuya 11

YyacTtok A B C D E
Cp.. -2,2 -1,2 -3,4 -2,4 -1,5
lMriaH kposnm CreHa
el % o5 e/10 e/10
I [ I I
C LDJ{ . C ‘ ‘
- 1 | |
\ \ \ \
- D | E D e/10 | |
‘ ‘ = A ‘ ‘A
- - B
L ] 0 \ \
C ,bp,c|° | |
\ \
\ \
| | \

PucyHok 5 30Hbl aapoduHamuyecKkux KoagguyueHmos 014 CmeH U Kpoesu 30aHus
- Vi) - KOSMMULMEHTbI KOpPpenauunm BETPOBOW Harpysku, COOTBETCTBYHOLLME
NoNOXUTENbHOMY fdaBneHuto (+) m oTcocy (-); 3HayeHus 3TUX Ko3PPUUNEHTOB
npvBeaeHbl B Tabnvue 12 [11.8] B 3aBMCUMOCTM OT NroLwaan orpaxaeHunsa A, ¢ KOTopou

cobupaeTca BeTpoBasi Harpyska.



Tabauya 12

A, M <2 5 10 >20
v, 1,0 0,9 0,8 0,75
V. 1,0 0,85 0,75 0,65

- Yt — KO3(P(PUUMEHT HAAEXHOCTN ANt BETPOBOM Harpy3ku paBHbin 1,4,

lMnkoBOe pacyéTHoe AaBneHue BeTpa, C y4eTOM KoahduumeHTa HageXXHoCTU Mo
BETPOBOW Harpyske onpeaenserca no opmyne:

W, =W,y , Krc/m? (10)
roe W, — HOPMaTMBHOE 3HayeHuMe BeTpPOBOM Harpyskm (C y4eToM nyribCalMOHHON
COCTaBnsOLLEN, eCnn TpeByeTCs ee yunTbiBaTb);

Vi — KOO(PPULMEHT HAOEXHOCTM NO BETPOBOW Harpyske pasHbin 1,4,
[MnkoBblE pacyeTHble BETPOBbLIE HArpy3kn ¢ KO3PUUMEHTOM Koppensauum — v=1 ans

Tunos mectHocTu A, B, C cm. Tabnuupbl 13 — 15.



Tabnuyal3 PacyemHasi nukoeasi eempoeasl Ha2py3Ka, Kac/M® onpedeneHHas 8 coomeemcmeuu ¢ CI120.13330.2011
AJ1IA MECTHOCTU TUTA A

o | Il 1] [\ \% VI VI

% = wy, | W Wo | Wm Wi | Wp Wo | Wn W | Wiy Wp | W Wo | Wn

m LIEHTP yron LEeHTP yron LIEHTP yron LIEHTP yron LUEeHTP yron LIEHTP yron LIEHTP yron
5 53,6 | 53,6 | 98,3 | 69,9 | 69,9 | 128 | 88,6 | 88,6 | 162 | 112 | 112 | 205 | 140 | 140 | 256 | 170 | 170 | 312 | 198 | 198 | 363
10 68,0 | 68,0 | 125 | 88,7 | 88,7 | 162 | 112 | 112 | 206 | 142 | 142 | 260 | 177 | 177 | 325 | 216 | 216 | 396 | 251 | 251 | 461
15 75,0 | 75,0 | 137 | 97,8 | 97,8 | 179 | 124 | 124 | 227 | 156 | 156 | 287 | 196 | 196 | 359 | 238 | 238 | 436 | 277 | 277 | 508
20 | 81,6 816 | 145 | 106 | 106 | 195 | 135 | 135 | 247 | 170 | 170 | 312 | 213 | 213 | 390 | 259 | 259 | 475 | 302 | 302 | 553
25 | 84,7 | 84,7 | 155 | 110 | 110 | 202 | 140 | 140 | 256 | 177 | 177 | 324 | 221 | 221 | 405 | 269 | 269 | 493 | 313 | 313 | 574
30 |88,2|882| 162 | 115 | 115 | 210 | 146 | 146 | 267 | 184 | 184 | 337 | 230 | 230 | 422 | 280 | 280 | 513 | 326 | 326 | 598
3% 1911|911 | 167 | 119 | 119 | 218 | 150 | 150 | 276 | 190 | 190 | 348 | 238 | 238 | 436 | 289 | 289 | 530 | 337 | 337 | 617
40 [ 93,9 |1 939 | 172 | 122 | 122 | 224 | 155 | 155 | 284 | 196 | 196 | 359 | 245 | 245 | 449 | 298 | 298 | 546 | 347 | 347 | 636
45 |1 96,4 | 96,4 | 177 | 126 | 126 | 231 | 159 | 159 | 292 | 201 | 201 | 369 | 251 | 251 | 461 | 306 | 306 | 561 | 356 | 356 | 653
50 198,9|989 | 181 | 129 | 129 | 236 | 163 | 163 | 300 | 206 | 206 | 378 | 258 | 258 | 473 | 314 | 314 | 576 | 366 | 366 | 670
55 101 | 101 | 186 | 132 | 132 | 242 | 167 | 167 | 307 | 212 | 212 | 388 | 264 | 264 | 484 | 322 | 322 | 590 | 375 | 375 | 687
60 104 | 104 | 190 | 135 | 135 | 248 | 171 | 171 | 314 | 217 | 217 | 397 | 271 | 271 | 496 | 329 | 329 | 604 | 384 | 384 | 703
65 106 | 106 | 194 | 138 | 138 | 253 | 175 | 175 | 320 | 221 | 221 | 405 | 276 | 276 | 506 | 336 | 336 | 615 | 391 | 391 | 716
70 108 | 108 | 197 | 140 | 140 | 258 | 178 | 178 | 326 | 225 | 225 | 412 | 281 | 281 | 515 | 342 | 342 | 627 | 398 | 398 | 730
75 110 | 110 | 201 | 143 | 143 | 262 | 181 | 181 | 332 | 229 | 229 | 419 | 286 | 286 | 524 | 348 | 348 | 638 | 405 | 405 | 743
80 111 | 111 | 204 | 145 | 145 | 267 | 184 | 184 | 338 | 233 | 233 | 427 | 291 | 291 | 533 | 354 | 354 | 649 | 412 | 412 | 756
85 113 | 113 | 208 | 148 | 148 | 271 | 187 | 187 | 343 | 237 | 237 | 434 | 296 | 296 | 542 | 360 | 360 | 660 | 419 | 419 | 768
90 115 | 115 | 211 | 150 | 150 | 276 | 190 | 190 | 349 | 241 | 241 | 441 | 301 | 301 | 551 | 366 | 366 | 671 | 426 | 426 | 781
95 117 | 117 | 215 | 153 | 153 | 280 | 194 | 194 | 355 | 245 | 245 | 448 | 306 | 306 | 560 | 372 | 372 | 682 | 433 | 433 | 794

100 | 119 | 119 | 218 | 155 | 155 | 285 | 197 | 197 | 360 | 248 | 248 | 455 | 311 | 311 | 569 | 378 | 378 | 693 | 440 | 440 | 806




Tabnuya 14 PacyemHasi nukoeasi eempoeasi Ha2py3Ka, kac/M® , onpedeneHHasi 8 coomeemcmeauu ¢ CI120.13330.2011

L7151 MECTHOCTH TWUI B

. | I i IV Vv Vi Vi

SG | Wm | Wy Wn | Wy Wn | Wi Wi | Wi Wi | Wy Wi | Wy Wi | Wp

@ LieHTP yron LiEHTP yron LieHTP yron LieHTP yron LieHTP yron LIEeHTP yron LIEeHTP yron
5 | 429 42,9|-786| 559 ] 559 | -103 | 70,9 | 70,9 | -130 | 89,5 | 89,5 | -164 | 112 | 112 | -205 | 136 | 136 | -250 | 159 | 159 | -291
10 | 51,7 | 51,7 | -949 | 67,5 | 67,5 | -124 | 855 | 855 | -157 | 108 | 108 | -198 | 135 | 135 | -247 | 164 | 164 | -301 | 191 | 191 | -351
15 | 57,7 | 57,7 | -106 | 75,2 | 75,2 | -138 | 95,3 | 95,3 | -175 | 120 | 120 | -221 | 150 | 150 | -276 | 183 | 183 | -336 | 213 | 213 | -391
20 | 63,1 | 63,1 | -116 | 82,3 | 82,3 | -151 | 104 | 104 | -191 | 132 | 132 | -241 | 165| 165 | -302 | 200 | 200 | -367 | 233 | 233 | -427
25 | 66,6 | 66,6 | -122 | 86,9 | 86,9 | -159 | 110 | 110 | -202 | 139 | 139 | -255 | 174 | 174 | -319 | 212 | 212 | -388 | 246 | 246 | -452
30 | 70,1 | 70,1 | -128 | 91,4 | 91,4 | -168 | 116 | 116 | -212 | 146 | 146 | -268 | 183 | 183 | -335| 222 | 222 | -408 | 259 | 259 | -475
35 | 73,4 | 734 | -134| 957 | 957 | -175| 121 | 121 | -222 | 153 | 153 | -281 | 191 | 191 | -351 | 233 | 233 | -427 | 271 | 271 | -497
40 | 76,5 76,5 | -140 | 99,8 | 99,8 | -183 | 126 | 126 | -232 | 160 | 160 | -293 | 200 | 200 | -366 | 243 | 243 | -445 | 283 | 283 | -518
45 | 793 | 79,3 | -145| 103 | 103 | -190 | 131 | 131 | -240 | 166 | 166 | -303 | 207 | 207 | -379 | 252 | 252 | -462 | 293 | 293 | -537
50 | 82,1 | 82,1 -150 | 107 | 107 | -196 | 136 | 136 | -249 | 171 | 171 | -314 | 214 | 214 | -393 | 260 | 260 | -478 | 303 | 303 | -556
55 | 84,8 | 84,8 | -155| 111 | 111 | -203 | 140 | 140 | -257 | 177 | 177 | -324 | 221 | 221 | -405| 269 | 269 | -493 | 313 | 313 | 574
60 | 87,4| 87,4 | -160 | 114 | 114 | -209 | 144 | 144 | 265 | 182 | 182 | -334 | 228 | 228 | -418 | 277 | 277 | -509 | 323 | 323 | -592
65 | 89,4 | 89,4 | -164 | 117 | 117 | -214 | 148 | 148 | -271| 187 | 187 | -342 | 233 | 233 | -428 | 284 | 284 | -520 | 330 | 330 | -606
70 | 91,4 | 91,4 | -168 | 119 | 119 | -219| 151 | 151 | -277 | 191 | 191 | -350 | 238 | 238 | -437 | 290 | 290 | -532 | 338 | 338 | -619
75 | 93,3 | 93,3 | -171 | 122 | 122 | 223 | 154 | 154 | -283 | 195 | 195 | -357 | 243 | 243 | -446 | 296 | 296 | -543 | 345 | 345 | -632
80 | 952 | 952 | -175| 124 | 124 | -228 | 157 | 157 | -289 | 199 | 199 | -364 | 248 | 248 | -456 | 302 | 302 | -554 | 352 | 352 | -645
85 | 97,3| 97,3 | -178 | 127 | 127 | -233| 161 | 161 | -295| 203 | 203 | -372 | 254 | 254 | -465| 309 | 309 | -566 | 360 | 360 | -659
90 | 99,3 | 99,3 | -182 | 130 | 130 | -237 | 164 | 164 | -301 | 207 | 207 | -380 | 259 | 259 | -475| 315| 315 | -578 | 367 | 367 | -673
95 | 101 | 101 | -186| 132 | 132 | -242 | 167 | 167 | -307 | 211 | 211 | -388 | 264 | 264 | -484 | 321 | 321 | -589 | 374 | 374 | -686
100 | 103 | 103 | -189 | 135 | 135 | -247 | 171| 171 | -313 | 215| 215 -395 | 269 | 269 | -494 | 328 | 328 | -601 | 382 | 382 -700




Tabnuuya 15 PacyemHasi nukoeasi eempoeasi Ha2py3Ka, KkacIM® onpedeneHHas 8 coomeemcmeuu ¢ CI120.13330.2011

AJiIA MECTHOCTU TUIT C

5 | I 1l v Vv Vi VII

Sw | Wy | Wiy Wn | Wiy Wo | Wg Wn | Wiy Wo | Wi Wn | Wi Won | Wn
@ LEHTP yron LEHTP yron LEHTP yron LEHTP yron LEHTP yron LEHTP yron LEHTP yron
5 5 430 1| 430 |-788| 560 | 56,0 | -103 | 71,0 | 71,0 | -130 | 89,7 | 89,7 | -164 112 112 | -205 136 136 | -250 159 159
10 10 430 | 430 |-788| 560 | 560 | -103| 71,0 | 71,0 | -130 | 89,7 | 89,7 | -164 112 112 | -205 136 136 | -250 159 159
15 15 485 | 485 |-888 | 63,2 | 63,2 | -116 | 80,1 | 80,1 | -147 101 101 | -185 126 126 | -232 154 154 | -282 179 179
20 20 53,1 | 53,1 |-974 | 693 | 693 | -127 | 87,8 | 87,8 | -161 111 111 | -203 139 139 | -254 169 169 | -309 196 196
25 25 57, 7| 57,7 | -106 | 753 | 753 | -138 | 954 | 954 | -175 121 121 | -221 151 151 | -276 183 183 | -336 213 213
30 30 62,1 | 62,1 | -114 | 81,0 | 81,0 | -148 103 103 | -188 130 130 | -238 162 162 | -297 197 197 | -361 229 229
35 35 66,1 | 66,1 | -121 | 86,2 | 86,2 | -158 109 109 | -200 138 138 | -253 172 172 | -316 210 210 | -385 244 244
40 40 699 | 699 | -128 | 91,1 | 91,1 | -167 115 115 | -212 146 146 | -267 182 182 | -334 222 222 | -407 258 258
45 45 73,2 | 73,2 | -134 | 955 | 955 | -175 121 121 | -222 153 153 | -280 191 191 | -350 232 232 | -426 271 271
50 50 76,5 | 76,5 | -140 | 99,8 | 99,8 | -183 126 126 | -232 160 160 | -293 200 200 | -366 243 243 | -445 283 283
55 55 79,7 | 79,7 | -146 104 104 | -190 132 132 | -241 166 166 | -305 208 208 | -381 253 253 | -464 294 294
60 60 82,7 | 82,7 | -152 108 108 | -198 137 137 | -250 173 173 | -316 216 216 | -395 262 262 | -481 306 306
65 65 85,0 | 85,0 | -156 111 111 | -203 140 140 | -257 177 177 | -325 222 222 | -406 270 270 | -495 314 314
70 70 87,2 | 87,2 | -160 114 114 | -209 144 144 | -264 182 182 | -334 228 228 | -417 277 277 | -508 322 322
75 75 89,4 | 89,4 | -164 117 117 | -214 148 148 | -271 187 187 | -342 233 233 | -428 284 284 | -520 330 330
80 80 915 | 915 | -168 119 119 | -219 151 151 | -277 191 191 | -350 239 239 | -438 291 291 | -533 338 338
85 85 928 | 92,8 | -170 121 121 | -222 153 153 | -281 194 194 | -355 242 242 | -444 295 295 | -540 343 343
90 90 94,1 | 94,1 | -173 123 123 | -225 156 156 | -285 196 196 | -360 246 246 | -450 299 299 | -548 348 348
95 95 954 | 954 | -175 124 124 | -228 158 158 | -289 199 199 | -365 249 249 | -456 303 303 | -555 352 352
100 100 96,6 | 96,6 | -177 126 126 | -231 160 160 | -293 202 202 | -370 252 252 | -462 307 307 | -562 357 357
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PucyHok 2

30elicmeust»

5 CHull2.01.07-85* «Haepysku u 6o

kapma 1 lNpunoxeHus

PaiioHupoBaHue Tepputopun Poccuickon Denepaumnm no pacyeTHOMy 3Ha4YE€HUIO Beca CHEroBoro NoKpoBsa 3eMnm




2.2. AnsA KpoBenbHbIX KOHCTPYKLIUW

Ha caHaBuY-naHenu ucnonb3dyemMble AN KPOBNU OENCTBYIOT CnefyoLwme Harpysku:
— NOCTOSAHHbIE: COBCTBEHHbIN BEC CIHABUY-NPOdUnen, Bec 06nnuoBKN, BEC LUNAMHbIX

npodunen nnu Z-nporoHoB, BeC TeNION30NALNY;

— KpaTKOBPEMEHHbIE: CHEroBble, BETPOBbIE
— BpPEMeHHble AnuTernbHble (MOHMXEHHbIE KPaTKOBPEMEHHbIE Harpysku): Harpyska oT
YyernoBeka, TEeXHOMOrMyeckne Harpyskum CHeroBasd Harpyska (ons pacyéta no 2-omy
npegensHomy coctosiHuio n. 4.1 CIM)

lNMocTosiHHbIE Harpy3ku
PacuyeTHas nOCTOSiHHAA Harpy3ka aAns KpoBesnbHbIX KOHCTpyKuun u3 CI1 MNC 3asucut
OT KOHKpPETHOro coctaBa KpoBnu. COBGCTBEHHbIN BeC C3HABUY-MPOdUNEN U pasfiMyHOro
BMAa KPOBESNbHbIX 0OMMLIOBOK MPUHMMAETCA B COOTBETCTBMM C AaHHbIMKU Tabnuupbl 3. Bec
Z-nporoHoBs, npocunen KrL, Tennonsonaumum, a Takke cymmapHasa NnocTosiHHas Harpyska
onpegenseTcs no npuMmepy, NPUBeAeHHOMY B NyHKTE 4.3 HAaCTOALLMX peKOMeHaaUNNn.

KpaTkoBpeMeHHble Harpy3ku
CHeroBble Harpy3ku. [lonHOe pacyeTHOe 3HadYeHue CHEeroBOoW Harpyskm Ha
FOPU3OHTAasbHY NPOEKLUUIO NOKPbITUSA cne,u,yezT onpegenaTb No opmyne:

S =S, [u, krc/m (4)
roe Sy — pacyeTHOe 3HavyeHue Beca CHEroBoro nokposa Ha 1 M® FOpPWU3OHTAMNbHOIA
NMOBEPXHOCTU 3eMfN C Yy4eTOM KoadbdumumeHTa HaOeXHOCTM no Harpyske yi=1,4,
npuHMMaemoe no tabnuue 15 HacToAwmMX pekoMmeHgaum (B COOTBETCTBUM € Tabnuuen 4
CHwuIM 2.01.07-85*). PanoHbl cTpouTenbCTBa, NpuBeAeHHble B Tabn.9 COOTBETCTBYIOT
panoHaM Mo KapTe pacnpeneneHnss CHeroBoro nokposa Ha Tepputopumn Poccum (kapTa 1
MpunoxeHna 5 CHul 2.01.07-85%).

U — KO3(hpuuneHT nepexoga OT Beca CHEroBOro NMOKpOBa 3eMJSiM K CHErOBOMW Harpyske Ha
NOKpbITNE, 3aBUCALLMIA OT (POPMbI KPOBMN U NPUHUMAEMBbIN B COOTBETCTBMM C NN.5.3-5.6 1

npunoxexHunem 3* CHull 2.01.07-85* .
Tabnuua 15.

CHeroBble palioHbl PO

(o kapte 1 [1]) I Il Il \% \% Vi Vil VIII

Bec cHeroBoro
nokpoBa 0,8 (80) (1,2 (120)|1,8(180)|2,4 (240) | 3,2 (320) |4,0 (400)|4,8 (480)|5,6 (560)
Sq, KlMa (KFC/MZ)

[na ogHocKaTHbIX M OBYXCKaATHbIX KpOBESfb MPOCTOr0 CeYeHusi, C YKNOHOM d He
b6onee 25°, 6e3 nepenagos BbICOT kKO3 duLmMeHT u =1. 1N NOKpbITUIA C YKNOHOM Gonee
25° cHeroBasi Harpyska CHMXaeTca 1 nNpu yknoHe kpoenu 60° n 6onee cTaHOBUTCA paBHOM
Hyno. [ONna npoMexXyTO4YHbIX YKIMOHOB KPOBNW B AnanasoHe a oT 25° o 60° 3HadeHue
CHEroBOM HarpyskM m3aMeHseTcs npornopumoHanbHo oT 1 go O mn paccumTbiBaeTcs Mo
dopmyrne:

s° =5, 00 —a_ (5)
60° -25
roe S%— pacyeTHas cHerosas Harpyska Ansi KpOBMW C YKIIOHOM B AvanasoHe a=25°+60°;
Sy — pacyeTHasa cHeroBas Harpyska Ans KpOBNWU C YKNOHOM B Auanas3oHe ot 0° go 25° B
COOTBETCTBUM C Tabn.9.

Ona 6onee CnoxHbiX BWOOB KPOBENb KOIPMUUMEHT p onpegensietca B
cootBeTCcTBUM C Nn.5.3-5.6 1 npunoxexHnem 3 CHull 2.01.07-85* .

BeTpoBble Harpy3ku. Pac4éTHble BETPOBbIE HAarpy3kn, OENCTBYHOLME HA KPOBIIO,
OnNpefensioTCa aHanormyHo BeTPOBbIM Harpyskam, [AencTByloWMM Ha dacag no
dopmyrnam 1-3 HacTosawmx pekomeHgaumn. AspogmHaMmnyecknn KoadpuUneHT gaBneHus



Ce ONS 30aHMA C [OBYCKATHbIMM MOKPbITUSIMU MpuBedeH B Tabnuue 6 HacTosAwmx
pekoMmeHgauun. na apyrmx TMNOB 34aHUA aspOoANHAMUYECKUA KOIPPULMEHT OaBneHUs
npuHUMaeTcs no npunoxeHuto 4 CHull 2.01.07-85*

BpeMeHHble AnNUTenbHbIE Harpy3Ku
Harpy3ka ot yenoBeka.
P =P"y, =100 1,2 =120 krc (6)
raoe P’ — HopmaTtuBHas Harpyska oT YeroBeka;
Vi — KOO(PPULMEHT HAZEXHOCTM paBHbIN 1,2.

TexHonornyeckas Harpyska

qmex :qu:iefo KrC/M2 (7)
rae q”mex — HOPMaTMBHAs TEXHONMOrMYEcKasl Harpyska — HasHayaeTCs TEXHONOroM Mnu
3aKa3ynmkoMm: Harpyskm oT obopyaoBaHusa (BeHT Kopoba, TpybObl BOAOCHaGXeHMs,
CBETUNBLHUKN).;

Vi — KO3(PPUUMEHT HaZEXHOCTN paBHbIn 1,3.

CHeroBas Harpyska
$=0,7-S,

[lna panoHoB co cpegHen TemnepaTypoun SsHBapst MUHYC 5°C 1 HUXe NOHMXKEHHOe
HOPMaTUBHOE 3Ha4YeHUe CHEroBOW Harpy3Ku onpegenseTcs yMMoXeHuem e
HOPMAaTMBHOIo 3Ha4YeHns Ha koadpuumeHT 0,7.

CoueTaHue Harpys3ok
Mpn yyeTe coveTaHun, BKNIOYAIOLWKNX MOCTOSAHHbLIE U HE MeHee OBYX BPEeMEHHbIX
Harpy3oK, pacyeTHble 3HAaYeHUs BPEMEHHbIX Harpy3ok criegyet YMHOXaTb Ha
KO3 pULMEHTBI COMETAHUN We1; W, PABHbLIE:
— ONSA BPEMEHHbIX ONUTENbHbIX Harpy3okK e = 0,95;
— ANs KpaTKoBpeMEHHbIX We = 0,9 (n.1.12 CHulM2.01.07-85%).
Becb anroputm cbopa Harpy3ok OCyLeCcTBAsieTCA No nNpuMepy, NpuMBedeHHOMY B
nyHKTe 4.3 HacCToSALWMNX pekoMmeHaaunn

3. PacueTHas HecyLwaa cnocoGHOCTL npodunen.

3.1. PacyeTHas Harpys3Ka Ha C3HABMUY-NPO¢UIU No yCrNoBUAM

NPOYHOCTMU.
PacueT npodunga Ha NpoYHOCTb Nog AeNCTBUEM BETPOBOW UITM CHEFOBOW Harpysku
BbINOJSTHAETCA NO creaylwmnm dhopmMynam:

a) Onsi O QHONPOSIETHON CXEMbI
2
q,
8 W,
roe g, — pacyeTHasa BeTpoBas UM CHerosasi Harpyska; Krc/m
Wy — pacyeTHbIn MOMEHT CONPOTUBNEHMS Npodunns no Tabnuue 1;
| — nponet npocuns; cm®
Ry= 2250 krc/cm? — pacyeTHoe conpoTusneHue ctanu 08INC no npeaeny TekyvyecTy;

<R, (8)

0) NS ABYXNPOSIETHOM CXEMbI
Ha onope —



0,125 <R, ()
B nponete —
q 2
0,07 > <R, (10)
B) ANSA TPEeXnponeTHON CXeMbl
Ha onope —
D]Z
018~ <R (11)
B rnpornete —
q 2
0084 —<R, (12)
A) ANS YeTbIpexnponeTHon cxembl 1 6onee
Ha onope —
D]Z
0,107 2 — < R, (13)
B npornete —
D]Z
0,077 9 <R (14)

y
X

3.2. HopmaTBHas Harpys3ka Ha CaHABMUY-NPOdhUNM No yCnoBUsMm

AonyckaemMoro nporuba.
Mporm6 npodunsa OT BETPOBOW WM CHEroBOW Harpysku npoBepseTrca Mo
dopmynam:

a) Ansi O QHONPOSIETHOM CXEMbI

4
- 5 qg,0 1 (15)
384 E L, 200
rae g, — HopmaTMBHas BeTpoBas WM MNOHWXKEHHas HopMaTuBHaa (BpeMeHHas
AnuTenbHasi) CHeroBasi Harpyaka; Krc/m
E=2,1-10° krc/cm? — Moaynb YnpyrocTv cTanm;
— pacHeTHbIi MOMEHT MHepLmKu npoduns no Tabnuue 1; cm®
| — nponeT npoduns; m
0) NS ABYXNPOSIETHOM CXEMbI
D]4
f =0,0052%: 0 < L (16)
EL), 200
B) ANSA TPEeXnponeTHON CXeMbl
D]4
f,=0,00675% < 1| (17)
EL), 200
A) ANS YeTblpexnponeTHon cxembl 1 6onee
* 1

f,=0,0063%—_ < = | (18)
ED



[Jonyctumble BeTpOBble U CHeEroBble HarpyskM Ha C3HABUY-Npocdunu B
cocTaBe CTEHOBbIX U KpOBesibHbIX KOHCTPYKLUMA COOTBETCTBEHHO MO YCIOBUSIM
NPOYHOCTM M npornba npuBoaAaATcAs B Tabnuuax wm rpadukax pasgena 3.3
HACTOSLMX PeKOMeHAauun.

PacueT Ha NnpoYHOCTL U AehopMaTUBHOCTL Npounen npyn narndbe B BEpTUKANbHOMN
NMOCKOCTU He BbINOJTHAETCHA B CBA3W C TEM, YTO MOMEHT COMNPOTUBIIEHUS OTHOCUTESTbHO
ocn Y B 4,7 pasa 6onblle, YeM OTHOCUTENbHO OCU X MpU 3HAYUTENBHO MEHbLUNX
BepTUKaNbHbIX Harpy3kax.

3.3. Tabnuubl u rpacdhuku [ONYCTUMbIX HArpy3okKk MO YCIOBUAM

NPO4YHOCTU U nporuoba.
CTEHOBbLIE KOHCTPYKLU WA

OpgHonponeTHasa cxema

q
A

L

[lonycTUMble pacuyeTHbIe BeTPOBbIe Harpy3ku (, Krc/m?

S TonumHa PacuetHasa anuHa L, cm

npocpuns MM 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900

0,7 138 | 108 81 61 47 37 29 24

MTIT Cr1-100-595 0,8 168 | 132 97 73 56 44 35 29

1,0 234 | 184 | 142 | 107 82 65 52 42

0,7 164 | 134 111 93 79 67 56 46 39
MI1 CI1-150-595 0,8 197 | 161 134 113 96 80 66 55 46
1,0 272 | 223 186 157 134 115 99 83 70
© OpHonponeTtHas cxema MIM CIM-100x595
x
2 250
e CSso
g %y 200 - ~<<2
© 150 Ssod
o E — ~ -~ | T~ 0,7 mm
T ~ 100 -——al
5 (e 50 o — — -—---____-‘ — <0,8 MM
g I — ——
e 0 | | == 1MM
o 400 450 500 550 600 650 700 750
PacyeTHasa anuHa L, cm




OpHonponetHasa cxema MI CIM-150x595

500 550 600 650 700 750 800 850 900
PacuyeTHasa anuHa L, cm

(]
&
S 275 mo
= o 225 -~
- - g
[+ 3 8 125 \~ = - Sread 0,7 mm
© = —_— - e -----------
g-’ 25 ! mee 1 MM
g 25 !
o

[ByxnponeTHasa cxema

q
A

IR

JonycTuMbie pacyeTHble BETPOBLIE Harpy3ku (, Krc/m?

Tun e, PacuetHas gnuHa L, cm
npocounsi MM
300 350 400 450 500 550 600
0,7 248 181 138 108 87 71 59
MIT CI1-100-595 0,8 302 221 168 132 106 87 72
1,0 419 | 307 | 234 | 184 | 148 | 121 | 101
0,7 471 | 344 | 262 | 205 | 165 | 135 | 112
M CI1-150-595 0,8 564 412 314 246 198 162 135
1,0 775 | 567 | 432 | 339 | 273 | 224 | 187
- AsyxnponetHas cxema MI CIM-100x595
(e
@ 450
°=>". 400 S~g
2 350 ~<_
§ % 300 =
I < 250 - ~ Seaa
% © 200 ~~ _ - B 60
o X ----
T 150 S —r B i~y — =(,8 MM
q;, 100 —= m———— T .
50 } === 1 MM
8§ o | | |
300 350 400 450 500 550 600
PacueTHasi anuHa L, cm




AsyxnponetHas cxema MI CIM-150x595
_ 800
T 700 o
© <
¥ 600 S
(%) ~ ™o
2 500 ~ - S~
ENE 400 \\\‘ - \5_‘~- O,7MM
T 5 300 —— e
= E e — - - - -----__- - e O,8MM
c = 200 ——— e | o~
E 100 = === 1MM
)]
T 0
E 300 350 400 450 500 550 600
PacuyeTtHas anuHa L, cm
lpumeyaHue.

Lnsa ebibpaHHOU pacyemHou OfluHbI rpou3eecmu ornpeodesieHue 8enuYvYuHbl nonepevyHou
cunbl Q o gpopmynam 21-23, komopasi He O0/mKHa npesbiwams 00MyCMUMO20 3HaYeHUs
rornepeyHoU cursbl U3 ycrioeuss ycmou4ueocmu CcmeHKU Ha orope (cM. mabn.10 pasden
3.4. OaHHbIx pekomeHOayul). [lpu HeebINnosIHEHUU 0aHHO20 yCrio8uUsi HadOMNoOpPHbIe
ceyeHUs rosokK 0omkHbl 6bimb ycuneHsl eknadbiwamu Ml 3XK onuHod 500mm.

TpexnponeTHas cxema

q
ARV AN AR AR
H £ &

Tt LT

ﬂOﬂyCTMMbIe pacyeTHblIe BETPOBbLIE€ HAarpy3ku q, KFC/M2

Tun eI PacyeTHas gnuHa L, cm
npocounsi MM
200 250 300 350 400
0,7 705 450 311 228 173
MIT CI1-100-595 0,8 856 547 378 277 211
1,0 1188 | 758 525 384 293
0,7 1337 | 853 590 432 329
MIT CI1-150-595 0,8 1601 | 1022 | 707 517 394
1,0 2196 | 1402 | 971 711 542
& TpexnponetHasa cxema MIM CIM-100x595
1200
() S
> 1000 ~~
o Ss
Lo 800 ™ S
© = S X P -
T3 600 — Ss—g 0,7 mm
% IE — S— ‘- --------
T 400 — — ::--—---__. — «(,8 MM
& 200 —_——— ]
T - 1 MM
8 0
o 200 250 300 350 400
PacuyeTHasa gnuHa L, cm




TpexnponetHasa cxema MIM CM-150x595
_ 2400
(o N~
@ 2000 s
2 S~<
> 1600 s
E_ - -~ \..~
€ S 1200 F— S S ——— 0,7 Mm
T B \ - ~-~--
® L 800 ——— e TS ~==iooo - = 08mm
I — - o ------
'5 400 e === ] MM
S 0
o 200 250 300 350 400
PacuyeTHasa gnuHa L, cm
lpumeyaHue.

Lnsa ebibpaHHOU pacyemHoU OnuHbI rpou3eecmu ornpeodesieHue 8enuYUHbl nonepeyHol
cunbsl Q rno gpopmynam 21-23, komopasi He O0/KHa rpeesbiwames 00MNyCmMUMO20 3Ha4YeHUs
rornepe4yHoU cursbl U3 ycrio8usi ycmouldyugsocmu cmeHKu Ha orope (cM. mabn.10 pasden
3.4. OaHHbIX pekomeHOauud). [lpu HeebInosiHeHUU 0aHHO20 ycrioeusi HaOOrMoOpPHbIe
ceYeHuUsI rosioK 00mKkHbl bbimb ycuneHb! eknadbiwamu Ml 3XK dnuHod 500mm.

YeTblpexnposieTHaa cxema

q
VRV ARV ARV N A

Tuleluled

[onycTUMble pacuyeTHbIe BeTPOBbIE Harpy3ku (, Krc/m?

T Tonu.lea, PacyeTtHas anvHa L, cm
npoduns MM
200 250 300
0,7 658 420 290
MM CN-100-595| 0,8 800 511 353
1,0 1110 708 490
0,7 1249 797 551
MM CM-150-595| 0,8 1496 954 660
1,0 2052 1310 907
) YeTbipexnponetHaa cxema MI CI-100x595
O
g 1200 — —
) ——
=~ — s==ao
g% 600 T — e T 0,7 Mm
g8 £ 400 T T —— — =0,8 MM
E 200
% 0 === 1 MM
S 200 250 300
PacuyeTtHas gnuHa L, cm




YeTbipexnponeTHas cxema MI CIM-150x595
_ 2200
(o3 Ss<<
- -
g 1800 ~=<_
~‘~‘

& 1400 =~ _ -

S s \\- - TTm=——es 0,7 Mm
L 5 1000 - TS ~—— L '

5 e —— - = 0,8Mm
T 600 =

' mee 1 MM
s 200
o

-200 200 250 300
PacuyeTtHas gnuHa L, cm
lpumeyaHue.

Lnsa ebibpaHHOU pac4yemHou OfluHbI rpou3eecmu ornpeodesieHue 8enuYvuHbl nonepeyHou

cunbl Q o gpopmynam 21-23, komopasi He O0/KHa npesbiwams 00MyCMUMO20 3HaYeHUs

rorepeyHoU cursbl U3 ycrioeus ycmou4ueocmu CmeHKU Ha orope (cM. mabn.10 pasden

3.4. OaHHbIx pekomeHOayul). [lpu HeebINnosIHEHUU 0aHHO20 yCrio8usi HadOMNoOpPHbIe

ceyeHus rosok 0omkHbl 6bimb ycuneHsl eknadbiwamu Ml 3XK onuHod 500mm.
KPOBEJIbHbIE KOHCTPYKLU N

OpHonponeTHas cxema

q
A

L

JonycTumble pacyeTHble CHeroBble Harpy3ku (, Krc/m2

S TonumHa PacuetHasa anuHa L, cm

npocpuns MM 150 | 200 | 250 | 300 | 350 | 400 | 450 |500 | 550 | 600
0,7 1008 | 567 | 363 | 252 | 185 | 142 | 112 | 91 69 53
MM CM-100-595| 0,8 1224 | 689 | 441 | 306 | 225 | 172 | 136 | 110 | 83 64
1,0 1696 | 954 | 611 | 424 | 312 | 239 | 188 | 153 | 122 | 94
0,7 1912 | 1076 | 688 | 478 | 351 | 269 | 212 | 172 | 142 | 120
MM CM-150-595| 0.8 2288 | 1287 | 824 [ 572 | 420 | 322 | 254 | 206 | 170 | 143
1,0 3136 | 1764 | 1129 | 784 | 576 | 441 | 348 | 282 | 233 | 196
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[ByxnponeTHasa cxema
\ wwwwwq
JonycTumbie pacyeTHble CHEeroBble Harpy3ku (, Krc/m2
Tun TonumHa PacyeTtHasa anuHa L, cm
npogunsa MM 150 | 200 | 250 | 300 | 350 | 400 | 450 |500 | 550 | 600
0,7 1008 | 567 363 | 252 | 185 142 112 91 75 63
MTI1 CI1-100-595 0,8 1224 | 689 441 | 306 | 225 172 136 110 91 77
1,0 1696 | 954 | 611 |424 | 312 | 239 | 188 | 153 | 126 | 106
0,7 1912 | 1076 | 688 | 478 | 351 | 269 | 212 | 172 | 142 | 120
MTI1 CI1-150-595 0,8 2288 | 1287 | 824 | 572 | 420 322 254 206 170 143
1,0 3136 | 1764 | 1129 | 784 | 576 441 348 282 233 196
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Lnsa ebibpaHHOU pac4yemHou OfluHbI rpou3eecmu ornpeodesieHUe 8enuYvuHbl nornepevyHou
cunbl Q o cpopmynam 21-23, komopasi He O0/KHa npesbiwams 00MyCMUMO20 3HaYeHUs
rorepeyHoU cursbl U3 ycrioeus ycmou4ueocmu CmeHKU Ha orope (cM. mabn.10 pasden
3.4. OaHHbIx pekomeHOayul). [lpu HeebINnoSIHEHUU 0aHHO20 yCrio8uUsi HadOMNoOpPHbIe
ceyeHUs rnosokK 0omkHbl 6bimb ycurneHsl eknadbiwamu MIT 3XK onuHod 500mm.

TpexnponeTHas cxema

q
ARV AN AR AR

FLF L F LG
S S S

ﬂOﬂyCTMMbIe pacyeTHble CHEeroBble Harpy3ku q, KI'C/M2

PacuetHas gnuHa L, cm
Twn TonuwwmHa,
npoduns MM

150 200 250 300 350 400

0,7 1260 709 454 315 231 177

M1 CI1-100-595 0,8 1530 861 551 383 281 215
1,0 2120 1193 763 530 389 298

0,7 2390 1344 860 598 439 336

MI1 CI1-150-595 0,8 2860 1609 1030 715 525 402
1,0 3920 2205 1411 980 720 551
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1.

Lnsa ebibpaHHOU pac4yemHou OfuHbI rpou3eecmu ornpeodesieHue 8enuYvuHbl nonepevyHou
cunbl Q o gpopmynam 21-23, komopasi He O0/KHa npesbiwams 00MyCMUMO20 3HaYeHUSs
rorepeyHoU cursbl U3 ycrioeus ycmou4yueocmu CcmeHKU Ha orope (cM. mabn.10 pasden
3.4. OaHHbIx pekomeHOayul). [lpu HeebINoSIHEHUU 0aHHO20 yCrio8usi HadOMNoOpHbIe
ceyeHuUs rosokK 0omkHbl 6bimb ycuneHsl eknadbiwamu Ml 3XK onuHod 500mm.

YeTbipexnponeTHasa cxema

q
VRV AN AR ARV

RIS

ﬂOﬂyCTMMbIe pacyeTHble CHEeroBble Harpy3ku q, KI'C/M2

PacueTtHada gnuHa L, cm
Twn TonuwwmHa,
npoduns MM

150 200 250 300

0,7 1178 662 424 294

M1 CI1-100-595 0,8 1430 804 515 357
1,0 1981 1114 713 495

0,7 2234 1256 804 558

MI1 CI1-150-595 0,8 2673 1504 962 668
1,0 3664 2061 1319 916
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Lnsa ebibpaHHOU pac4yemHou OfluHbI rpou3eecmu ornpeodesieHuUe 8enuYvYuHbl nonepevyHou
cunbl Q ro gpopmynam 21-23, komopasi He O0/KHa npesbiwams 00MyCMUMO20 3HaYeHUs
rorepeyHoU cursbl U3 ycrioeus ycmou4ueocmu CcmeHKU Ha orope (cMm. mabn.10 pasden
3.4. OaHHbIx pekomeHOayul). [lpu HeebINoSIHEHUU 0aHHO20 yCrio8usi HadOMNoOpHbIe
ceyeHuUs rosokK 0omkHbl 6bimb ycuneHsl eknadbiwamu Ml 3XK onuHod 500mm.

3.4. YcTonumBocTb npodunen Ha onopax npm MHOronposieTHOu cxeme.
MecTHasa yCcTOM4YMBOCTb MOJSIOK Npodomsen Ha ornopax npu MHOronposieTHOM Cxeme
paboTbl Npoduna obecneyeHa Npu cnegyowmx ycnosvmx

0057*t2 ¢
Qs — R E M- 01\f)m05+ 0,02— )Eﬂ24 (900) (19)

roe: Q — ,u,onycmmoe 3Ha4YeHMe NonepeyvHoOn cusbl Ha onope Npoduns; Krc
b — wKnpurHa nonkn onopHoro anemeHTa (NPOroH; purenb):
- ana Ml Cr1-100x595 npuHaTto b = 60 Mwm;
- ana MI Cr1-150x595 npunato b = 80 mm
t — TONWMHaA CTEHKM Npocmns; MM
I = 5MM — BHYTPEHHWU paauyc npouns;
@ = 90° — yron HaknoHa nomnku NPouns;
E=2,1-10° krc/cm? — Moaynb yNpyrocTu ctanu;
Ry= 2250 krc/cm? — pacyeTHoe conpoTusnenue ctanu 08INC no npeaeny TekyvyecTy;



[onyctnmoe 3HaveHue nonepedHon cunsl Q npu wunpuHe onopbl 60 mm 1 80 mm gna MI1
CI-100x595 n gna MM Cr1-150x595 cooTBeTCTBEHHO NpmBeaAeHo B Tabnvue 11.

Tabnuua 11. Mpn Aapyrux wupuHax onop TpebyeTcs
Termmgs | ACDETHES nepecyeT Q no chopmyne 19.
Mpocunb nonepeyvHas cuna
t, MM
Qpons Krc
0,7 132
M CM-100x595 0,8 168
1,0 252
0,7 147
MM CM-150x595 0,8 187
1,0 279

[ns MHOronponeTHbIX CXeM HeobBXoAMMO CpaBHUTbL PAKTMYECKOE 3HAYEeHMEe NonepeyvHom
CUnbI C AONYCTUMbIM MO hopMyriam:
a) onsl ABYXMNpPONeTHON CXeMbl

1,25[qll =£Q,,, (21)
0) oNsa TPexXNPONeTHON CXeMbl
1,10qll £Q,,, (22)
B) 4Nl YeTbIpeXnponeTHon cxemMbl 1 Bonee
1,1431q11£Q,,, (23)

roe: q — pacyeTHasi BeTpoBasi Uy CHerosasi Harpyska Ha NM CTeHbl Uy KPOBIU; Krc/M

I- nponeT npodunsa; m

(q n | onpepenstoTca no Tabnuuam u rpacdmkam pasgena 3.4. HaCTOALMX peKOMeHOaLNN)
Mpwn HeBbINOMHEHUM yCcnoBuK No hopmyrnam 21-23 nonky npodunsa crnegyeTt yCunuTb

Bknagbiwem MM 3X. lNpu ycunenun sknageiwem MM 3K gonyckaemasi nonepeyHas

cvna Qi npuBegeHa B Tabnuue 12.

Tabnuua 12.
[onyckaemas
Mpodunb Vi nonepquaﬂ cuna
t, MM
Qg, Krc
0,7 1445
MTI1 CI1-100x595 0,8 1596
1,0 1810
0,7 1628
MTI1 CI1-150x595 0,8 1736
1,0 1963

3.5. YcTOM4YnBOCTbL CTEHKU npodhuns.
[Mpu BepTMKanbHOM Harpyske Ha Npoduib €ro CTEHKY crnegyeTt pacCyuTbiBaTb Ha
YCTONYMBOCTb, T.K. €€ YCNoBHas rMbKOCTb Jaxe Npu MakCUmasibHOM TOMWmHE t=1 Mm

IR
A :D Ry _595 22506 =1047 >35 (24)
tVE 1,01V\2,1030

He oTBeyvaeT TpeboBaHmam CHulT [1-23-81.

3aecbk: h=595 MM — BbICOTa CTEHKM Npouns;

t =1 MM — TOMWWHA CTEHKN NPOUns;

E=2,1-10° krc/cm? — Moynb yNpyrocTu ctanu;

Ry= 2250 krc/cm? — pacyeTHoe conpoTusneHme ctanu 08INC no npeaeny Teky4yecTy;

B cBsA3n C 3TMM CXUMaloLmMe HanpsXKeHuss B CTEeHKEe He [OSMKHbl MpeBbllaTb
KpuTnyeckux, onpegensemoix no opmyrne KapmaHa

2 2

GKP:“]T [HZE( t j >0,,. (25)
3{t-v2)\0,5h

roe: v — koaddumumeHT MNMyaccoHa (gna ctanm — 0,25);




h = 0,595 M — BbICOTa CTEHKMN CIHABUY-NPOUNS.

Ana npodunen MIM CI1-150x595 13 ctanu TonwmHom t=1 mm

o = 3,14°[2,100°( 1

* 3{1-0,252) 2975

Takum o6pa3oMm, MakcumarnbHasi paBHOMEPHAs Harpys3ka Ha BEPXHIO MOJIKY
npodpuns MM Cr1-150x595 (t=1 mm) npu nponeTe |= 6 M He JOMKHA NpeBbIATb

o = 8[W, o, 80176,883,18
' |2 6002

2
J = 83,18, krc/cm? (26)

=0,33, krc/cm (27)

nnn 33 Krc/m.

Mpn cobcTBeHHOM Macce aToro npoduna 8,3 Kr/m nonesHas paBHOMepHas
Harpyska no ycrnoButo yCTOMYMBOCTU €r0 CTEHKN He A0SKHA npeBblwaTth 24,7Kr/M.

Mpn ycuneHun BepxHenm nonkm npocdunen Bknagpiwamm MIIIXK ee xeCTKOCTb
BO3pacTaeT W npefenbHas BepTUKanbHas Harpyska onpegensietcsa wu3  ycroBus
KPUTUYECKUX CMUMAIOLLNX HANPS)KEHUIN B CTEHKE

_ 8L(W, +W,,)l0o,, (28)
1 |2
oe: Wy— MOMEHT conpoTuBNeHNst CaHABUY-Npoduns (cm 1abn.l1); cm®
W,1 — MOMEHT CONPOTUBMEHMS arieMeHTa xecTkocTu (cM. W, Tabn.2); cm®
lNMpepenbHasa BepTUKanbHaa Harpyska B Kr/m npu nponete |= 6 M npuBegeHa B

Tabnuue 13.

Tabnuya 13.
MNpepenbHas BepTUKanbHas Harpyska B Kr/M
Mpocounb CyMMmapHas TorLMHa NOSoK KacceTHoro npodouns n MM XK, mv
2,7 2,8 3,0
MTI1 CI1-100x595 169 208 300
MTI1 CI1-150x595 176 216 313

3.6. Mporné nonku npocuns.
Mpornb nonkn npodunsa ot cO6CTBEHHOrO BeCa OKOHHbIX BFIOKOB M YCTAHOBIEHHbIX
BbllLe npochusien nposepsieTcs no popmyne

_obt _ 1
2 _8EJX1S100b (29)
roe i — paBHOMEpHasi Harpy3ka B Krc/M Ha BEPXHIOH MoKy Npoduns Npu KOHCOJTbHOM
pacyeTHoun cxeme (puc. 3);

Jy1— MOMEHT MHEPLMM NPOAOIILHOMO CeYeHUs MOMKW Ha NOroHHoMn AnunHe 1,0 m; cm?

b — wunpuHa nonkn npoduns; cm

_100 .3 ,.3
x1 = 1o (ty? +t3) (30)

roe t; — TonwwmHa Bknagbiwa MMM 93X, cm
t, — TONLWMHA NONoK Npoduns, cMm.

PucyHok 3
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3.7. Pac4yeT coeauHeHunn npocpunen.

CoegnHeHns npodunen Ha CaMOCBEPMAWMX CaMOHapesalWwmx BUHTaX
(camopesax) paccuuTbiBalOTCA Ha cmsaTMe (cpes), npoAaBnuBaHWe W BblaepruBaHue
(oTpbiB).

PacyetHoe ycunue Ha cmaTMe Ngy KOTOpoe MOXeT ObiTb BOCMPUHATO OOHWM

caMopes3oM pekomeHayeTcsa onpeaenaTb no opmyne:
No, =Ry, Xy, xd x 3t (31)

Rbp - pacyeTHoe conpoTuBIIEHNE CMATUIO 3MIEMEHTOB, coeanHsaeMblx bontamun Rpp=4600
krc/cm?;
Yb — KO3 UUMEHT ycrnoBuir paboTbl coegmHeHuns y,=0,8
d - HapyXHbIN OnameTp CTEPXKHA camopesa, CM
2t — HaumeHblLas cyMMapHasa TOsLMHaA 3eMeHTOB, CMMHaeMblX B O4HOM HamnpasfeHuu,
CcM

PacyeTHoe ycunue Ha oOTpbiB P, KOTOpoe MOXET ObiTb BOCMPUHATO OOHWUM
caMope30M, PEKOMeHAYeTCs onpeaensaTb no opmyne:

P, =0,8[t,R,, (32)
roe to — TonwurHa 6onee TONCTOro U3 cCoeanHSEMbIX NPodnnen;
Rppd — 10O e, uTo 1 B popmyne (30).

KonunyecTtBo BMHTOB N B COeEQVHEHUU MpU OeNCTBUU NpodosibHon cunel N cnegyet
onpeaenaTb No popmyne
ne—N__
0’8 |:lein
ra€  Nmin— MeHbLUee U3 3Ha4YeHUI pacyeTHOro yCunms Ans OgHOro BUHTA, BbIYUCIEHHbIX
no goopmyrnam 27-28.

Mpn penctBum Ha coedMHEHWE MOMEHTa, BbI3blBalOLWEro CABUM COeANHAEMbIX
npodunen, pacnpeaeneHne ycunmsa Ha camopesbl cnegyeTt NnpuHUMaTh NPonopLmMoOHaribHO
PaCCTOSHUIO OT LIeHTpa TAXKEeCTU CoeHEHNA OO0 paccMaTpuBaemMoro camopesa.

Camopesbl, paboTalolne OOHOBPEMEHHO Ha Cpe3 W pacTsxeHue, cregyet
NPOBEPATb OTAESIbHO Ha CPe3 N pacTsKeHue.

B pacyeTHbIX KpenneHnax ogHoro npouna K gpyromy 4yepes npoknagku TOMNWwmHoOn
He Gonee 30 MM, a Takke B KpenneHuax C OOHOCTOPOHHEWN HaKnagkow, KONmM4ecTtBO
camMope30B A0SMKHO BbITb yBENUYEHO Ha 15% No cpaBHEHMIO C pacYEeTHbIM.

[Mpo4HOCTb coeanHeHun npodunen ¢ onopamun nNpyM COBMECTHOM OENCTBUN cpesa U
pacTskeHns (OTpbiBa) NpoBepseTcs No gopmyne:

(33)



2 2 2
JNZ +N? J{ =) J <1 (34)
N,] [P.]

rae Ny u Ny — pacyeTHble cpesalolime YCUIUsA Ha OAUH KPEenexHbln SMNeMeHT,
HanpaslieHHble napanrnerbHO rMaBHbIM OCAM €ro nonepevyHoro ce4yeHud (T.e. pacyeTHadA
BETpoOBas Harpyska 1 Bec 065MLOBKM COOTBETCTBEHHO), OnpeaensatTcsa no dopmynam 34-
35;

P — pac4eTHOEe ycunume Ha OTpbIB Ha OAMH KPENeXHbI 3NTIEMEHT;

[Nl] n [Pl] — [JonycKaemble YCUNMsi Ha OAWH KpPEMEeXHbI 3femMeHT npu cpese w

pacTshkeHuun, npuBeaeHHble B Tabnuuax 14 n 15.
Nx :Woxaxbkaep (35)
b
Ny = Q XI_ (36)

3pecb W, — pacdeTHasi BeTpoBasi Harpyska, Kkrc/m?
a — paccTosiHue Mexay camopesamu no BbicoTe, M
b — paccTtosHue mexay camopesamu no LWNPUHe, M
Q — Bec 0ONMUOBKK, Krc

| — npuBeaeHHas WMpuHa, paBHasa 1 m

Tabnuya 14. PacyemHble ycunusi coeduHeHus1 npogpurnel Ha ebidepausaHue Py

OunameTp PacueTHoe ycunune P; (Krc) npu TonwmnHe
camopesa, MM npodunen (Mm)
0,7 0,8 1,0
4,2 63 72 90
4,8 76 86 108
55 82 94 117

Tabnuya 15. PacyemHble ycunusi coeduHeHusi npogpurneli Ha cpe3 (cmsamue) Ny

OunameTp Pac4yeTHoe ycunune N; (Krc) npy TonwmHe
camopesa, MM npodunen (Mm)
0,7 0,8 1,0
4,2 69 84 118
4,8 74 90 126
55 79 96 135

3.8. Hecywas cnocobGHocTb npocunen, YCUNEHHbIX 3fleMeHTaMu
XK€CTKOCTU B COCTaBe KpOBeJibHbIX KOHCTPYKUUN (ANA NposfieToB 5 M n
Gonee).

PacueTHble cHeroBble Harpy3sku ans npocounen Ml CI1-100, Ml CI1-150 ¢ yyeTom
anemeHToB XecTtkoctn Ml 3XK-100, Ml 3XK-150 cooTBETCTBEHHO Onpeaensnucb Ars
nponetoB 6 n 6onee mMeTpoB MO OAHOMPONeTHOM cxeme. LLar anemMeHTOB >XeCcTKOCTU
npuHuUMancs pasHbiM: 600, 1200, 1800 mm (puc.5), T.e C YCTAHOBKOW B KaXAblii COHABUY-
npodune (war 600 mm), B kKaxabihi BTopon (1200 Mm) nnu B Kaxabin Tpetuin (1800 mm).

PucyHok 5



CangBuy-npodunb
MM CIl

OneMeHT XeCTKOCTHU

PacuyeTHasa cHeroBasi Harpy3ka onpeaensinacb U3 ycrioBusi NPOYHOCTU U U3 YCIOBUS
AedopMaTUBHOCTU CEYEHUS.
MpoBepka NPOYHOCTM CeYeHMs onpeaensanacb ncxoasa n3 opmyrbl:

M 2
o= <R, ,krc/cm (37)
(L ><WMI7CI7 +WMI73)K)
roe L — war anemMeHTa XXeCTKOCTU

>qxl?

M =

— pacyeTHoe ycunue, | — nponeT caHABUY-Npoduns

>q=(Xqf +qgf )xL, krc/Mm— pacyeTHas NOroHHas Harpy3ka (34ecb 2.(. —cymmapHas
NoCTOsIHHasi Harpyska, cknagpliBarollascs M3 cobcTBeHHOro Beca npodwunsg, Beca 3X,
Tennousonsiumn (0=20 kr/m%), kpoBenbHON 0BNULIOBKM (MPOdHACTMN); ql, — pac4yeTHas
CHeroBas Harpyaka)

Wyricr — MOMEHT CONpPoTUBIEHMs 1 MeTpa WNPUHbLI CIHABUY-Npoduns (cMm. B Tabn.1l W,
no ocu 1-1);

W)1195 — MOMEHT COMPOTMBIIEHNS 3rIEMEHTA XXeCTKOCTU (CM. B Tabn.2 W,)

Ry= 2250 krc/cm? — pacyeTHoe conpoTusneHue ctanu 08INC no npeaeny Teky4yecTu.

[MpoBepka gedhopmauumn ceveHns onpegensnacb ucxons U3 opmyrbl:
5xYqg" x|* |
= 29 < ,CM
384 xEx(L%J,ncn + I ynsx ) %100 200
roe L v | kak gns doopmynbl (32)
Jmncn — MOMEHT MHepuumn 1 meTpa WMpUHbI caHABMY-Npocdunsa (cm. B Tabn.1l J, no ocum 1-
1);
JMnzx — MOMEHT MHEPLMN 3rIEMEHTA XECTKOCTU (CM. B Tabn.2 Jy)

(38)

[flonyctumble cHeroBble Harpysku g2, ana npodunen MM CI1-100, MIT CI1-150 ¢ yveTom

anemeHToB xectkoctn Ml 3XK-100, MM 3XK-150 gns nponeTtoB 5 M 1 6onee npmBeaeHsbl
B Tabnuue 16.
Tabnuua 16.




§ Mponet 5 m MponeTt 5,5 m MponeTt 6 m Mponet 6,5 m Mponetr 7 m
Mapa g War MM 3, m
npocpuns J o6 |12 [18 |06 |12 |18 ]06[12]18 061218 06]12]18
'9 Pac4yeTHas cHerosas Harpyaska, KI'C/M2
07|167 | 98 | - |118 | - - | 8 | - - - - - - - -
MM CM-100x595 | 0,8 | 177 | 108 | 86 | 126 | - - | 90 | - - - - - - - -
1,0 215 | 147 | 124 | 154 | 102 | 85 | 111 | - - | 81 | - - - -
0,7|373 | 252 | 212 | 272 | 182 | 152 | 203 | 133 | 110 | 153 | 98 | 80 | 116 | - -
MM CM-150x595 | 0,8 | 401 | 281 | 241 [ 293 | 203 | 173 | 219 | 149 | 126 | 165 | 110 | 92 | 126 | 82 | -
1,0 | 497 | 377 | 333|365 | 274 | 244 | 273 | 203 | 180 | 207 | 152 | 134 | 159 | 115 | 100

3.9. PacueTt anemeHTOB ycuneHusa Ml 3Y n nx coegauHeHUn ¢ CaIHABUY-

npodunem n o6yINLLOBKOMN.

Mpu ncnonb3oBaHUN CIHABUY-NPOMUIIEN B CTEHOBbLIX KOHCTPYKUUAX C BapUaHTOM
ytenneHms Ceep 1 ApKTuka npumeHsieTcs anemeHT ycunenus M-obpasHon gpopmbl (MM
QY-145, MIN 3Y-195 unn Ml 3Y-245), Kpensawmnca K ropu3oHTanbHOM NOJSIKe CIHOBUY-
npodunsa MM CIT npn nomowm camoHapesawwmx BUHTOB 4,2x16 MM. K KOMOHHe
3ANIEMEHTbI YCUNEHUA KpenaTcs camoHapesawwmmum BuHTammn 5,5x32 mm. O6nmuoska
Kpenutcs K nonke anemeHta ycunenna MM 3Y npu nomouimM camoHapesallwmnx BUHTOB
4.8x28, a k nonkam caHasuy-npocouns MMM CI mexagy anemMeHTamu ycurneHust — npu
noMoLLM crneuunanbHbiX camopes3oB ¢ ynopom 5.5xL  (Hanpumep, SDC2 npowusBoacTsa
SFS). Cxema KkpenneHust npeacraBneHa Ha pucyHke 6. Camopesbl ¢ ynopom 5.5xL
obecneunBaoT ukcupoBaHHoe pacctosiime 50 nnm 100 MM mMexay caHaBuY-npodunnem
1 0ONMLOBKON.

PucyHok 6. Cxema ycmaHo8Ku camope3o8 8 sapuaHmax Ceeep u Apkmuka.

Camopes | Camopes |}
55x32 | Camopes _ 55x32 |
| Camopes ™ S

CamMopes ¢
ynopom 5,5xL

OnvHa anemeHToB ycunenma 3 M. [pu nponetax caHasuy-npoduna Gonee 3
3ANeMeHTbl YCUMNEHUs CTbIKYOTCA Mpyv nomowm  camopesoB 4,2x16 nnactuHamn U3
OLMHKOBAHHOW cTanu TOJWMHOW 2 MM:

- nnactuHamu pasmepom 30x200 MM - NO nNorkKam;

- nnactnHamu pasmepom 140x200 MM - NO CTEHKe;

PucyHOK CmbiKoeKa 351eMeHmo8 ycuneHus
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PacuyeT anemeHTa ycuneHusa npon3BoaUTCS:
- Ha [OenCTBMEe BepTUKanbHbIX Harpy3ok: Bec 06n1uoBkM, BEC yTENMTENs u CO6CTBEHHbIN
BEC 3MeMeHTa yCUneHus;
- Ha JeuncTtBume BETPOBOW Harpysku, onpegensemon no CHull 2.01.07-85* «Harpysku u
BO3OENCTBUSA.

PucyHok 8. PacuemHasi cxeMa arieMeHma ycuneHusi



A C6op Harpysku:
1. BepTMKanbHag Harpyska

D Up =Uosy + sy +Upmenn

© Uosy = Gos, (A, KIC/M
Qsy =G,y , Krc/m
© 7 T Ormonn =V menn O (&, KTC/M

roe Gosn — BEC 0BMULOBKM, Krc/M?;

b L G., — BEC afeMeHTa yeuneHus:, Krc/m?;
- - Vimenn — OBGBEMHbIN BEC yTENNUTENS,
kr/m>;

'‘EEEEEEREEER 5 — TONWMHa yTennuTens, M;

i ; a — war 3yieMeHTOB yCuneHusa, m

2. ropusoHTanbHasg Harpyska

W f T T T LT TV —
M= q_L’ roe Wy — pacyeTHasa BeTpoBad
8 W Harpyska, Krc/m;
Knep — KOSMDPULIMEHT HEPA3PE3HOCTH
ql m npu nepegaye BETPOBOMW Harpysku ¢
Q= 9 06MMLIOBKN HA 3NEMEHT YyCUNEeHMs No

\‘\LLU\H Hepaspes3HoW CXeME;

a; - BblCOTa caHABMY-Npoduns - 0,6 m

|. MpoBepka NPOYHOCTU CeYEHUSs I3feMEeHTa YCUIIeHUsi NpPOoM3BOAUTCS MO
dopmyne:

o :%+ﬂs R, , krc/om’ (39)
X y
rae My n M, — MOMeHTbl OT BepTUKarnbHOW U ropu3oHTarbHON Harpy3ok COOTBETCTBEHHO,
Krc-cM (onpeaenstTcda No pacyeTHOM cxeme Ha puc.8);
Wy 1 Wy, — cyMMapHbI MOMEHT COMNPOTUBIMEHNS SIEMEHTa YCUNEHUSA U COHABUY-NPOdUna
B BEpTUKaNbHOW W FOPWU3OHTANbHOM MMOCKOCTM COOTBETCTBEHHO, cM® (No Tabn. 1 u
Tabn.16);

Tabnuya 17. PacyemHbie 2eomempuyecKue xapakmepucmuKu 351eMeHma ycuneHusi

2 S | o< CnpaBoYHbIE BEMUYMHBI
Tun © g S | @ Zq Mo ocu X no ocu y

onemenTa 5 S s | 2 $ 3| MowmenT conpotuenenns, MomeHT MoMeHT

yennenms E| 33 |Ed cm® nHepuun,cm®  |conpoTuBneHusi, cm®
2 = © W, J, W,

Ml 3Y-145 | 2,0 14,5 5,00 3,23 112 21,3

MM 3Y-195 | 2,0 19,5 6,25 4,1 335 34,3

Ml 3Y-245 | 2,0 24,5 7,30 4,42 579 46,6

fdononHutensHo TpebyeTcA npoBepKa 3NemMeHTa YCuUneHusa Ha oTrmb ot
AEeNCTBUA BEPTUKANbHOW U rOPU3OHTalNbHOM Harpy3okK no criedytoLlen cxeme:



PucyHok 9.

h obn

Qw

-
o

MpoBepka

RJ' P,

€1

€7
P1¢

P

Tabnuya 18. 3Ha4yeHusi KoaghghuyueHmos 05151 pa3HbiX 8apuaHmMos

HanmeHoBaHue

O6o3Ha-
yeHue

BapuaHT npumeHeHus

CeBep
100+50

CeBep
150+50

ApKTuKa
150+100

PaccTosH1e OT LieHTpa THXeCTU
06MLOBKM 40 rOPU30OHTANBHOM MOJIKK
CaHABMY-NPOdUNs, CM

5+0,5'h06n

5+0,5'h06n

5+015' h06n

PaccTosiHue OT LieHTpa TshKecTu
yTENNUTENS Ha y4acTKe €1 A0
rOPU3OHTanNbHOM NOSKN C3HOBUY-
npocuns, cm

€2

2,5

2,5

PaccTosiHue oT ueHTpa Tsxectu
06MNMLOBKM A0 CTEHKN CIHOBUY-
npodwuns, cm

€3

15+0,5- hogn

20+0,5- hogn

25+0,5- hogn

PaccTosiHMe OT LieHTpa TshKecTu
YTENMUTENS Ha Y4YacTKe €3 A0 CTEHKM
COHABMY-Npochuns, cm

(571

7,5

10

12,5

PaccTtosiHMe oT ropu3oHTanbHoOn
MOSKM 3NIEMEHTA YCUIEHUSA A0

€3

camopesa KpenneHust 06rnmLoBKy

e. 4.8x28

€5

2,3

2,3

2,3

TonwmHa yrennurtensa ot 06nMLIOBKM

NMPOYHOCTU

[0 NONKN CaHABUY-NpoUns, M

01

0,05

0,05

0,10

TonwuHa yTennuTens BHyTpU
COHABMY-Npochuns, M

02

0,10

0,15

0,15

rOPU3OHTaNbHOM NOSKN COHABUY-NPOGUNIS:

_ P, xe +P, xe

o, 2 <R, krc/em?
W y
oy

Cce4vyeHna oanemMmeHTa YyCcuneHus

MM 3y

Ha

Kparto

(40)

[MpoBepka NPOYHOCTU ceYvYeHUss CIHABUY-Npodunen n anemeHta ycunednsa M1 Y

Ha

WSY

WSY

WCI7 -

:qo6n [6

= q merin

2
_ Loy

_y (6

_ten (&

(& =

(&

0,

Vmenn

x100,

x100,

x100,

G, lals,
[0, (A[8,
= Umenny (8 =V menn [0, (2 [8, KrC
=dq,, 8, krc

P, xe, +P, xe, +P, xe, <R
WSV +WCI'I +WCI'I

2

. Krc/cm

Krc
Krc

3

CcM

3

CM

3

CM

lae: P1 — Harpy3ka OT Beca 06nMUOBKM C LUMPUHBI 1 M, KrC

P, ; P3— Harpyska oT Beca yTennutens C WMPUHbI 1 M, Krc

P, — Harpy3ka OT Beca afieMeHTa YCUIeHUs C LWNpUHbI 1 M, Krc
Vmenn — OBbEMHBI BeC yTennuTtens, kr/m>

01— TONWMHA yTennuTensa ot o6nnuoBKM 40 NOSMKM CIHABUY-NPOUNA, M
02 — TONWMHA yTENNNTENSA BHYTPU CIHABUY-NPODOUNISA, M
a - ar 9f1IeMeHTOB YCUIEHUS, M

nepecevYeHnn ropu3oHTanbHOM NOSIKKU CO CTEHKOW CIHABUY-NPOdUNen:

(41)




a - BblcOoTa CoHABUY-Npoduns, 0.6 m

8 — rnpuBefeHHas WwupuHa, pasHasa 1 m

tsy— TOMNWMHA MeTanna afneMeHTa yCureHus, cMm
tcr - TONWWHA MeTanna caHaBUY-NPodPUns, CM

[MpoBepka NPOYHOCTM cedeHns anemeHta ycunenns MIT 3Y Ha kpaw
rOpPU30HTarnbHOM MNOSMKN CIHABUY-NPOCUNA C Y4E€TOM BETPOBOW HArpy3Ku:

Pl xe, +P.xe xe
o, =X tPaxe QuXes o oo 42
= ; (42)
ay—c4 ay—ch
C
Pll—Pl?“, Krc
C
P21=P2?4, Krc
Q, =W, IC, [C, [K,,,, krC
t2, [C
W, o :%xloo , cm®

Fne: P! — Harpyska oT Beca 06MMULIOBKM C LUMPUHBI Ca, KIC

P,! — Harpyska OT Beca yTennuTens ¢ WupmHbl Cy, Krc

Cy1 - paccTosiHne mexay camopesamu KpenneHnsa obnmuoBKM K NOofKe CaHABUY-npodunsa
no BbicoTe (camopesbl C ynopom 5.5xL), m

C4 — paccTosiHne mexay camopesamu 4.8x28 kpenneHnsa obIMLOBKM K 3NIEMEHTY
YCUNEHNA, M

8 — NpuBeLeHHas LWMpKHA, paBHaa 1 m

Qw — BeTpoBas Harpyska Ha camopes, Krc

Kuep — KO3(PMDULIMEHT HEpa3pe3HOCTU NMpu nepeaade BETPOBOW Harpysku ¢ obnmMuoBKU Ha
3NIEMEHT YCUIEHUS MO HEpPA3PE3HON CXEME

Knep=1,0 — 0gHOMponeTHas cxema

Kuep=1,25 — AByxnponetHasa cxema

Knep=1,1 — TpEXNponeTHas cxema

Knep=1,143 — YyeTbIpexnporneTHasa cxema

|l. MpoBepKa aneMeHTa yCUNeHWsl Ha NPOrm6 BbIYUCNIAETCA OT Beca 0BMNLOBKM 1
yTennuTens no cdopmyne:
P +P
f=—1 &; +P5 18, 5 <15, wrolow? (43)
3ED,,, 20

100

ayx1 — E

J [Qts, +2t5,), cm*

ae: P, — Harpy3ka oT Beca 065IMLOBKM C LWWMPUHBI 1 M, Krc
P3— Harpyska OoT Beca yTennuTens ¢ WnpuHbl 1 M, Krc

E =2,1*10° krc/cm?— MoayIb yNpyrocTi cranm,

tsy- TOMLMHA CTanu anemeHTa yCurneHus, cMm

tcn - TONWKMHA CTanu CoHABUY-NPOUNS, CM

0 — LWWMpWHA rOpM30OHTaNbHOM MOMKK 3NIeMEHTa YCUNEHNS, CM

[ll. KonunyectBOo (Wwar) camope3oB C ynopom 5,5xL npoBepsieTca cpaBHEHNEM
pacyeTHOM BETPOBOM Harpysku, npuxogdwenca Ha OAWH camope3, C Hecyllen
CnocoBHOCTLIO camopesa.



—QW Wc <N Krc (44)

cm !
nl

QW :Wo |]’31 ‘]: |](Hep

Ooe: Ny — KoNMYyecTBo camMopesos, LT.

V=1,2 — k0appnumneHT ycnosus paboTbl Ha coeanHeHne

C n Cy— paccrodHne mexny camopesamu C ynopom 5,5xL no wwupuHe M no BbiCOTE
COOTBETCTBEHHO, M

Kuep — TO Xe, 4TO 1 B chopmyne (41);

N¢y— cMsTME MeTanna o6nMUOBKKY, KIc

CmaTtne metanna obnuuoBkm onpegenseTcs no opmyne:

N.,=Ry, ¥, [d [3t =101 krc

3pech: Ry, =4600 Krc/cM® — pacyeTHOe CONpOTUBIIEHNE CMATUIO 3rIEMEHTOB,
coeanHsaeMblX bonTamu;

Vb =0,8 — KO3 PULMEHT yCrnoBuin paboTbl COEQUHEHWS;

d=0,55 cM — HapyXHbI guameTp CTepPXHA BonTa;

2t = toe= 0,05 CM — HauMeHbLIas cymMmMapHas TOSLWMHA SNIEMEHTOB, CMUHAEMbIX B OOHOM
HanpaBneHuw.

IV. KonnyectBo (war) camope3oB 4,8x28 aAnga KpenneHust 06nnLOBKM K dNeMEHTY
YCUINEHNA NPOBEPSETCH CPaBHEHWEM pacyeTHOW BETPOBOW Harpyskm wunuM Beca
06nMLOBKK, NPUXOOSALLENCS HA OOUH CaMOpes, C HecyLlen cnocoBHOCTbIO camopesa.

Q. . P,

— "L <N _ mnm ———S=<N_ , Krc
n2 cMm n2 cMm (45)

QW =Wo E(D4 |]:‘1 EkHep
C
Pll = P1?4' Krc

ae: N, — KONMYecTBo caMopesoB., LT.

P:* — Harpyska oT Beca 06nMLOBKM C LUMPWHBI Ca, KIC

C1 - paccTosiHMe Mexay camopesamu ¢ ynopom 5,5xL, m
C4 — pacctosHne mexay camopesamm 4,8x28, M

8 — rnpuBefeHHas WwWupuHa, pasHas 1 m

Cmatue meTtanna ob6numuoBKu:
N.,=R,, [V, [d [Bt =88, krc

3aecb HapyXHbI anameTp cTepxHsi 6onta d=0,48 cwm.

V. KonnyecTtBo (war) camope3oB 4,2x16 onga ckpenreHUs ropnusoHTasibHbIX NOMOK
caHasuy-npocpunen MIT CIT mn KpenneHust K HAM 3fieMeHTa YCUNeHUsa NpoBepsAeTCs
CpaBHEHMEM pacyeTHOM BETPOBOW Harpysku, nNpuXoadllencs Ha oguH camopes, C
HecyLLien cnocoBbHOCTbLIO camopesa.

—QW Wc <N Krc (46)

n3 cMm !
QW :Wo |}1 ECZ |](Hep
Ooe: Nz — KONIMYEeCTBO CaMOpPE30B, LUT.
C, — pacctodHne mexay camopesdamn 4,2x16 cKkpensieHUss ropu3OoHTasbHbIX MOJSIOK
CaHABUY-Npochunen, m
a; - BblcoTa caHaBu4-npouns, 0,6 m



CmsTre meTanna nosiok CaHABUY-NPOUIIA U AreMeHTa yCUneHus

New=216 krc - ans tcn=0,7 MM,

Ney=247 krc - anga tcq=0,8 mMm,

New=310 krc - gns tcn=1,0 mm.

30ecb HapyXHbI anameTp cTepxkHst 6onta d=0,42 cM, a HaMMeHbLLas cymmapHas

TOSILLMHA 3NEMEHTOB, CMUHAEMbIX B OOHOM HarnpasneHumn 2t = 2[t
VI. KonuyectBo (war) camope3oB 5,5x32 [na KpenneHust CTEHKU CIHOBWUY-

npodurs U aneMmeHTa yCuneHus K KOfloHHe NpoBEepPSIETCA CpaBHEHMEM OMOPHOW peakuuu

OT pac4eTHOW BETPOBOW HArpy3ku C HECYLLIEN CMOCOBHOCTLIO caMopesa.

—QW Wc <N Krc (47)

cMm !
n,

Qw :Wo |:6'33 dZ:I:H(Hep

[Ooe: Ny — KONMYeCcTBO CaMOpPE30B, LUT.

C3 — paccTosiHMe mexay camopesamu 5,5x32 onst KpenneHus CTEHKN CaHABMY-Npodunsa m
afieMeHTa yCUIeHus K KOrIOHHE, M

L — nponeT caHaBuY-Nnpodunsa (paccTosHNe Mexay KOoHHaMu), M

CmsTre meTanna noriok CaHABUY-NPOUIIS UMM dNeMeHTa YCUNEeHUs:
New=141 krc - gns tcn=0,7 MM,

Nev=162 krc - ans tcn=0,8 MM,

New=202 krc - ans tcn=1,0 MM,

Ncw=405 Kkrc - anga tay=2,0 mm.

34ecb HapyXHbI anameTp ctepxHsi 6onta d=0,55 cm

Cxema KpenneHuMa OONMUOBKM nokasaHa Ha puc.10 PekomeHayembin
MaKCUMarnbHbIA LWWar yCTaHOBKA 3NMEeMEHTOB YCWUIIeHUA W CamMOpe30B MNpu nponeTe
caHABWMY-Npodhunga 6 meTpoB NpuBeaeH B Tabnuuax 19, 20.

PucyHOK 10. YcmaHoeka arnemeHmos ycurneHus rnpu KpenneHuu 0651UY0BKU K nosikam CSHaGU‘-I-I'IpOd)UﬂH
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a) rpu KperineHuu obauyoeKuU K rnosikam caHo8uY-npoguss 5) rpu KpernneHuu obruyoeKU K 8epmukarnbHbIM Harpasasowum



Tabnuya 19. MakcumarnbHbIl waz 351eMeHMo8 yCUeHus U caMope308 npu KpernneHuu obruyoeku K rnosikam caHO8UY-npoghurs npu
nposeme 6 Mmempos

x S 5 Fonyckaemas Lllar camopeaos, wm KonuuecTtso
g & g © pacueTHasi | Lllar anemeHTa CaMODE30B
85 =2 £ 2 | Berposas yCUReHust no C yropom 5 5p32
=3 S § g Harpyska, BbICOTE, MM 5,5xL 4,8x28 4,2x16 XSS,
= g S krc/m® wr
MM cn 0.7 a1
100 - Cesep 100+50 0,8 56 6000 1200x400 400 500
X595
1,0 82
0,7 111
Cesep 150+50 08 134 6000 1200x400 400 500 3
MM Cni- 1,0 186 600x400
150x595 0,7 111
ApkTtuka 150+100| 0,8 134 5400 1200x400 400 500
1,0 186 600x400

Honyckaemas pacyeTHasi BETpOBasi Harpyska nonyyeHa u3 ycrosusi npornba cevenusi npocouns MM Cr1.

Tabnuya 20. MakcumarbHbIl Wae 371eMEHIMO08 YCUNeHUs1 U caMope308 rpu KpernneHuu 0bauyoeKu K 8epmukaribHbIM Hanpasasiouwum
rpu nponeme 6 Mempos

s C Lonyckaemas LLar camope3os, MM
= S (&) Konuyectso
85 zZ T s pacyeTHasa |llar anemeHTa camopeaos
ag =2 s BeTpoBas | ycCUneHus no 5 5x32
=3 8 § g Harpyaka, BLICOTE, MM ¢ ynopom 5,5xL 4,8x28 4,2x16 :UTT '
= Q 2 kre/m?
0,7 47 Mo 1 . B waxu. Mo 2 wr. Ha Kaxaom
MM CIM-| Cesep 0,8 56 MOPAAKE Ha K&KAOM | o heceuenmn
3000 nepeceyeHnn 500
100595 100+50 [ g2 L npochurts ¢ “”'”"9%”’5 ¢
) ° NonKon
nonkon MI CI1
CeBep 0,7 111 Mo 2 wr. Ha kaxaom | lMo 2 WT. Ha KaXaoMm
nepeceyveHnm nepeceyveHunm 3
150+50 0,8 134 2400 wn.npodwuns ¢ wn.npodwuns ¢ 500
MM CI1- 1,0 186 nonkoii MM CN nonkon MM 3Y
150x595 A 0,7 111 Mo 2 wrT. Ha kaxxgom | T1o 2 WT. Ha KaxxaoM
pPKTUKa nepeceveHnu nepeceveHnu
150+100 0.8 134 1800 wn.npocuns ¢ wn.npocuns ¢ 500
1,0 186 nonkoii MM Cr nonkoii MM 3Y

[onyckaemas pacyeTHas BeTpoBas Harpyska nonyyeHa u3 ycrnosusi npornba cevenus npocouns MM Cr1.

4. Mpumepbl pacyeToB.

4.1. Pacuyetr cTteHoBoM KOHCTpykumun wu3 CI1 NNC c¢ obnuuoBkoun
npodnucrTom.

l.
1
2
3.
4.
5
6

UcxoaHble AaHHbIe:

PainoH ctpoutenbctBa — MockBa
BbicoTa 3gaHusa — 20 m
BeTpoBol palioH — |, Tn MectHocTu B, (W, =23 kre/m?)
"ononeaHbIn panioH —
34aHve NpsMoyrofnibHOE B NiiaHe
BapwaHTt ytennenus — tOr

Il. Coop Harpys3ku.

a) pacyeTHasa NOCTOAHHAasA Harpyska — BEC KOHCTPYKLINM:
No HopmaTtusHaga |KoadpdoumumeHt| PacyeTHasa
n/_n HanmeHoBaHne Harpyska, g, |HaAeXHOCTU No| Harpyska, g,
krc/m? Harpyske y; krc/m?
1 | MpodunupoBaHHbi nuct C-21x1000-0,5 4,6 1,05 4,83
> Ytennutens ISOVER Kapkac M-34 g, =1710,15=2,55 1.2 3.06

p=17 krc/m*; h=150Mm




CaHaBuy-npocuns
3 | Mn cn-150x595-0,8 11,3 1,05 11,87
UToro 18,45 19.76

q, =20, [h=19,7610,595=11,76 krc/m
0) BpeMeHHasa Harpyska — BETpoBas.

Ha otmeTke 20 m ons |-ro BeTpoBoro parvoHa no 1abn.6 HacToAWwmnx pekomeHaauni:
- aKTUBHBbIIi BeTep W' = 53,1 krc/m?

- peaKTUBHbI BeTep (OTCOC) ANA LeHTpanbHOW YacTh 3aaHns Wy, = 58,4 krc/m?

- peaKTUBHbI BeTep (OTCOC) ANA YrANoBoiA YacTu 3aaHus Wy, = 106 kre/m?

lll. OnpepensemM BenuuuHy nponeta (war onop). Ona aTtoro no rpaduky Hecywen
cnocobHoctn npocuna MIT Cl1-150x595-0,8 nogbvpaem nponet, Ona KOTOPOro
nocumTaHHaa Harpy3ka He OygeT npeBbiwaTb AOMYCTMMOrO PacyeTHOro 3HaveHus.
OpHonponeTHas cxema C warom KOSIOHH 6 MeTpoB yooBneTBOpPSET 3aTomy ycrosuio (134
krc/m2>106 krc/m2). [lpuHUMaeM wae KosioHH — 6 Mempos.

V. NMpoBepka yCTOMYMBOCTM COHABUY-NPOdUIen Ha onope He TpebyeTcsd, T.K. cxema
oAHonponeTHasa.

V. Pac4yeT CTeHKM Npoduns Ha yCTOMYMBOCTb (NYHKT 3.5 HACTOALLMX peKOMeHaaunn):

KpuTnyeckoe HanpsbkeHue B CTEHKe, paccuumTaHHoe no dopmyrne (26) ana MIT Crl-

150x595 m3 ctanu TonwuHou t=0,8 mm

, o LO°(E ( t jz _3,147 E2,1E106( 0,8
* 3@-v?){05h 3{1-0,25%) (2975

MakcumanbHaa paBHOMepHas Harpyska Ha BepxHtoo nonky npodpuna Ml ClM-150x595 —

0,8 B cooTBeTCTBUU C (popmynon (27) npu nponete I= 6 M He JOoMmKHa nNpeBbIWaTh

q. = 8IW, lo,, 8M37,55328
! |2 600°

nnm 16 krc/m.

2
j =53,28 krc/cm?.

=0,16 krc/cm

d, =20, [h=19,76[0,595=11,76 <16 krc/m, u4TO ydoenemeopsem _pacyemy _Ha
ycmou4ueocme.

VI. Mporné nonkn npocmna ot co6CTBEHHOrO BeCa M YyCTAHOBIEHHbIX Bblle npodunen
nposepsaeTcs no dopmyne (29) (NyHKT 3.6 HACTOALWMX peKoOMeHOaLNnn)

f oo @bt 1
2 8EJ, 100
3 =2 2t3)=19 5 5 083 =0,0085, cm4
x1 12 12
11,76 154

f =0,042 cm <0,15 cm

2 82,1 ElO6 [0,0085 100
roe (i — paBHOMepHasi Harpyska B Krc/M Ha BEPXHIOK MOJSIKY Npoduns npm KOHCONbHON
pacyeTHou cxeme (q1=0,=11,76 krc/m);

Jx1 — MOMEHT MHEPLNN NPOAOSIbLHOIO CEYEHUSA 2-YX NOMOK CIHABUY-NPOUNA Ha NOrOHHOM
AnvHe 1,0 m (no cpopmyne (29).

b — wurpnHa nonkn npodpuns, cm

t — TonwmnHa metanna MM CI1, cm

Bbi1600: npoaub nosnku ydosrnemeopsem pacyemy.




4.2. Coop Harpy3ok Ha KpoBenbHble CI1 NC u onpegeneHuve Lwwara
NPOroHOB.

|. UcxoaHble AaHHbIe:

1 PaioH ctpoutenbctea — Mockga;

2. BbicoTa 3ganua — 10wm;

3. KpoBnsa gsyxckaTHas ¢ ykrnoHom 20°;

4 BeTtpoBowu paiioH — |, Tun mectHoctn B, (W, =23 krc/m2);

5 CHeroBolt paitoH — |1l (S =180 krc/m?);

6 KpoBenbHoe nokpbiTe — MIN Cl1-150x595-0,8 ¢ ob6nmuoskon npogpnuctom HC-
35x1000-0,5 (puc. 11);

PucyHok 11. Cocmas kpoenu
MpodoHacTun HC -35

KpenexHbin npodmnb wnsanHsin KW -50
TepmopasaenstoLLas noroca

"'mopoBeTpo3alumTHas membpaHa TYVEK
YTenmmtens ISOVER Kapkac I1-37

Cangeu4 -npodomns MM CI

KpoBenbHbI NPoroH

Oo

Il. Coop Harpy3ku Ha npodnuct HC-35x1000-0,5

a) NOCTOSAHHAs Harpyska:

q, =G, y; =4,6 1,05 =4,83 krc/m

roe G,; —macca n. metpa npodgnncta HC-35x1000-0,5;
Vi - KOAPPULMEHT HALEXHOCTU MO Harpyske.

4.3. NMpumep pacyeta cteHOoBOU KOHCTpyKUuuu us CI1 MNC c obnuuoBkon
KepamMorpaHMTHOMN NIINTKOMN.

|. AcxoaHble AaHHbIe:

1 PainoH ctpoutenbctBa - r. MockBa,

2 BbicoTa 3pgaHusa 15 m;

3 BeTtpoBown paiioH — |, Tun mectHoctn B, (W, =23 krc/m2)

4, "ononeaHbIn panoH — I;

5. O6nunuyoBka kepamorpaHmTHas nnmtka 600x600mm, t=10Mm;

6 BepTukanbHasa Hanpasnstowas KI-90x20 ¢ warom 600 mm (0,6 m);
7 YTennutenb — MUHepanoBaTHas nnuTta p=17kr/m3 TonwmHon 150 mm;
8 Hecywmin npocpuns MIM Cl1-150x595-0,8;

9 LLlar KONOHH — 6M



10.

PucyHok 12. PacyemHasi cxema

[1Ba okHa B nponeTte ¢ pa3mepamm 1,8(h)x1,5m

{
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[=6000

!

—

[I. COOp Harpy3km Ha C3HABUY-NPOUNb, HaXOAALWMNCA NOS OKHAMM.

a) NOCTOsIHHAs Harpyska:
No HopmaTtusHaga |KoadpdumumeHt| PacyeTHasa
n/_n HavmeHoBaHue Harpyska, q°  |HageXHOCTW no| Harpyska, g°
krc/m? Harpyskevy; krc/m?

1 | KepamorpaHuTHas nnuTka 25 1,1 27,5
Ytennutenb ISOVER Kapkac [1-34 _ _

2 p=17 krc/m*; h=150Mm g, =1710,15=2,55 12 3,06
CangBuy-npodunb

3 | MN Cn-150x595-0,8 1.3 105 11.87

4 | KoHCTpyKUuMS OkHa 60 1,2 72

5 | Hanpaensatowas Kr-90x20 1,54 1,05 1,62

CymmapHasa NoCTosiHHasA Harpyska (CM. pacyeTHyl cxemMy puc.12):




d, = (07 +0%p, +05, +0P,, ,6)0h = (11,87 +3,06 +27,5 +0,97) 0,6 = 26,04 kaclm

q, =qP,, [h, =72 11,8 =129,6 Kac/m

Qs = (qun +ymen + Aiep + Al [0,6)0h, = (11,87 +3,06 +27,5 +0,97) (1,8 =78,12 k¢

P, = (qg’ﬂ +0Pen ALy AL [0,6)0h, (&, = (11,87 +3,06 +27,5 +0,97)(1,8 (0,75 = 58,59 kec

0) KpaTKOBPEMEHHAs Harpyska:

BeTep peakTuBHbIN:
Mo Tabn.5 HacToaWwmMX pekomeHgaumn ons I-ro BeTpoBOro parioHa MecTHoCcT Tnna B Ha
BblcOTe 15 M ANnsA LeHTpanbHOW YyacTu 3gaHusa qy,=53,5 Krc/m2.

d. =4, th=53,500,6 =32,1 kec/m

po=q, A | o535 075 (15 ) 5417 kec
212 2 22 2

w2 =0Qy % =53,5 912—8 =48,15 kac

lll. Yeunue B caHaBuY-npodune:
a) NOCTOSAHHbIE Harpy3Ku:

1 1
a4, D]%l +P1 m’l"'(h @.2 Eﬂa1+§az)+q3 B’-3 mal+a2 +Ea3)
- |

+

Q,

1
q, &, Ha, +a, +a, +§a4)+P1 la, +a, +a; +a,)

+ =
I

_26,04 [®° [0,5+58,59 0,75 +129,6 1,51,5 +78,12 1,5 [B N
6

N 129,6 1,5 4,5 + 58,59 [5,25
6

1 1
M, =Q, D;_I -0, B;_I G}Il -P, [& —q, [&, [{a +Eaz)_Q3 G;_a?, la, +a, +Ea3):

=389,7 [3-26,04[4,5-58,59([0,75-129,6 1,51,5-78,12 [0,75 [B =540,61 kec [
0) KpaTKOBPEMEHHbLIE HarpysKu:

=389,7 Kec

s 5, 14P, By 40,0 B, g, 48, + 8,)+P, (@, +2, +a, +2,)
Q, =
|

32,1118 +54,17 [0,75 +48,151,5[B +54,17 [5,25
6

1
MW :Qw D;_I _qwl B;_I D;I]-—I _PW @1 _qwz B;_aS mal +a2 +Ea3)=

=186,58 kec

=186,58 [3 -32,1[4,5-54,17 [0,75 -48,15 [0,75 [3 = 266,325 kac L

IV. FeomeTpuyeckue xapakrepuctukm npocuna Ml Cl1-150x595-0,8 B cooTBETCTBMA

C AaHHbIMM Tabnuubl.1:
J,=298,5 cm*: W,=28,6 cm®

J,=6040 cm*; W,=137,5 cm®



B nepecyete Ha BbicoTy npoduns (0,595 m):
J,, =J, h,;, =298,5[0,595 =178 cm*

W, =W, [h,, =28,6 0,595 =17 cm®
Jyn =J, Mg, =6040 [0,595 = 3594 cm*
W,, =W, [h, =137,5 0,595 =81,8 cm’

V. NMpoBepka npoyHocTU Npocuns.

_M, .M, _540,61000 , 266,325 100

o= = 2227,5 krc/lecm? < 2250 kre/cm?
W, W, 81,8 17,0

3pechk 2250 kre/cm? — Ry pacyeTHOe conpoTuBrieHe cTanw.

VI. MpoBepka nporuba npocpuns
— B BEPTMKaNbHOW NNOCKOCTN OT 4ENCTBUSA NOCTOSIHHbIX HArpy3oK:
1 M, 0* _ 540,61100®00°> _ 600 _
=— = 5 =0,18cMm<——=3 cm
10E0,, k, 10[2,110° (3594 (1,4 200
— B FOPU30OHTAsIbHOW NITIOCKOCTU OT AENCTBUS KPaTKOBPEMEHHbIX Harpy3oK:
1 M, O* _ 266,3250100 600> _ 600 _
=— = 5 =1,8cm<——=3cm
10E0),, k, 10[2,110°[17801,4 00
3aechb k,=1,4 koahPpUUNEeHT HaAEXHOCTN NPU NepecyeTe pacHeTHOW Harpy3kn Ha
HOPMaTUBHYIO.

VII. NMpoBepka oTrmba nonku npodurna ot 4eNCTBUSA NOCTOSHHbIX HArpy30K MNo4 OKHOM
Ha WMPUHE 1 MeTp NPOBEPSIETCS B COOTBETCTBUM C M. 3.3 HACTOSALMX pEKOMEHOALINN:

_ gqb* 1
f = <

8[ELN, 100
pe:

Lb - ponyckaemblin Npornd nonku;
100 ’

b — wunpuHa nonkn npoduns;
E — mogynb ynpyrocTu;
Jx1 — MOMEHT UHepLMn NPOJO0STIbHOro CEYEHNS MOSIKN Ha NMOTOHHLIN METpP

3
_100 3 = 100[0,08" _ 0,0043 cu*
12 12

tcy — TONWMHA NONKM Npoduns, cMm

J><1

¢ = Yo Mo, * _ 0,0106001,8 15

8ED, 8[2110°M,0043

CnepoBaTtenbHO TpebyeTcs ycuneHne npoduns anemeHTom xectkoctn MIM IXK.
Torga MOMEHT nHepLmu Nonkn npocpuns ¢ ydetom MMM 3XK:

100 100 [{0,08° +0,2%)
:E(tgn +tg)K): 12

OT1rnb nonok caHABMY-NPOUIIS U ANTIEMEHTA XKECTKOCTMU:
¢ = 0w Mo, * _0,010600,805°
8ED, 82,1110° (0,07

=0,75 cwm >£ =0,15cm
100

‘Jxl :0,07 CM4

=0,046 cm <£ =0,15cm
100



Bbigod: ceyeHue caHA8UY-Npohusis ¢ ycuneHuemMm sepxHel MosKu XecmyKuM 351eMeHmMom
coomeememayem nposepkKam rno rnpoyHocmu, degpopmayusiMm U omauby nosku.




