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lWokom, CBamocnab Bsavecnabobuy.

CnpaBoyHuk KOHCMpykmopa ¢ nNpuMepaMu U pasbsacHeHusMu. Pacvem u
KOHCMpYupoBaHue MOHOAUMHLIX  Xene300emoHHbIX Hecywux cucmeM. Xuable U
adMuHucmpamuBHble 3daHus B HecelcMuyeckux paloHax U pauoHax de3 BevyHomep3nbix
2pyHmob: [6 15 yacmsx] : cnpaBoyHuk / C.B. Wokom — MockBa: M3damens C.B. Wokom,
2026. - URL: https://dom-%dk.pd/Yacmu-cnpaBoyHuka/. - 3az2n. ¢ mumya. 3KpaHa.
— Tekcm : 3neKMPOHHBIU.

ISBN 978-5-6054300-0-1

4.5 OcHoBaHue 3daHus. laumHbil dyHdamMeHm. CBauHbil dyHdameHm. -2026-
Tekcm : 3n1eKMPOHHbIU.

ISBN 978-5-6054300-5-6 (4.5)

CnpaBoyHuk codepxum ™Mamepuansl 6A% NpoekmMupoBaHus Xene3odemoHHbIX
MoHonumHbix 3daHud. CnpaBoyHuk cucmeMamusupyem onbim KoHcmpyupoBaHus u
pacyemoB. Cucmemamusauus npousbedeHa nymem cBedeHua B cnpaBoyHble madauusl u
nowazoBbie uHcmpykuuu. CnpaBoyHuk HanucaH npu ucnonb3obaHuu HopMamuBHbIX
dokymeHmob Poccuu.

MuHuManeHele cucmeMHble mpedoBaHus dns BocnpousbedeHus 3nekmpoHHo20 u3daHus:
Mpoueccop ¢ makmoBol yacmomou 1.5y u Bbiwe, Windows XP/Vista/7/8/8.1/10/11,
1 Tb 03Y, 500Md cBododHo20 npocmpaHcmBa Ha xecmkoM AGucke; npo2paMma 4ns
4ymeHus ¢aunod dopmama POF.
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TepMuHbl u onpedeneHus

Pesynbmamsl UHXeHepHo-2eono2uyeckux ussickaHud (UMK)
Tadnuubl Xxapakmepucmuk 2pyHma

KonuvecmBo u 2nyduHa ckBaxuH

Nocadka 3daHus. [AyduHa 3anoxeHus dyHdaMeHma

NpedensHo donycmumsle deopmayuu

NaumHell ¢yHdaMeHm

OnpedeneHue pacyemHoz20 conpomubneHus 2pyHma.

AnzopumM pacyema ko3adpouuueHmod nocmenu B npozpamme
duHanbHble npoBepku. Pesynabmambl npobBepku. BeiBodsl

CBalHbIl ¢pyHAaMeHm

OnpedeneHue Hecywed cnocodHocmu cbad

TpedoBaHus no 3adenke HuxHuUx koHuoB cBald B 2pyHm
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KomduHupobaHHeIl cBaliHo-nAuUmHeID GyHAaMeHm
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TepMuHbl u onpedeneHus:

PekoMeHdyeMoe 3Ha4veHue abBmopoM (p.3.A.) - He odszamensHoe K BeinonHeHuw 3Ha4eHue. [aHHoe
3HOQYeHUe noAny4veHo ucxods u3 MaccoBozo npoekmupoBaHus aHanoz2uyHbix 0dbekmob u ododweHus
MHO204uCneHHbIXx mpedoBaHul HopM B 3anac HadexHocmu.

PekomeHdyeMoe 3Ha4eHue HopMaMu (p.3.H.) - He ods3amenbHoe K BbiNOAHEHUK 3HAYEHUE NO HOPMAM.

MuHuManbHoe/MakcuManbHoe 3HaueHue (bopMynupobku He MeHee/He Bonee) - odszamensHoe K
BbinonHeHUW 3Ha4eHue.

Pocmbepk - pacnpedenumenbHas 8anka uau  nauma, odbeduHswwas 20n0Bbl  cBal u
nepepacnpedensWwas HA HUX HA2PY3kYy om BbiwepacnonoxeHHbIX KOHCMPYKUUU.

QucnepcHbld 2pyHm - 2pyHm, cocmosiwul U3 omdenbHbIX MUHepa/bHbIX Yacmuy (3epeH) pasHozo
pa3Mmepa, cnadocBasanHbix dpyz ¢ Gpy2oM.

ﬂUCﬂepCHble 2PpyHmbl HecBs3Hble - KpgnHOOBﬂOMOHHbIE U nec4daHsble.

[lucnepcHbie 2pyHmel cBa3Hele — 2AuHuCmble, NbineBamsblie, uabl, canponenu, 3amoppoBaHHbie 2pYHMBI,
mop@.
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1. Pesaynbmamsl UHXeHepHo-2e0n02u4eckux usbickaHud (UrK)

1.1. Tadnuubl xapakmepucmuk 2pyHma

NpobedeHue UHXEHEpPHO-2e0/M102UYECKUX U3bICKAHUU peznameHmupoBano CM 47.13330.2016 u CN

446.1325800.2019.

B pe3ynbmame UHXeHepHO-2e0/102Uu4ecKuUx usbickaHul dns UHXeHepa-KoHCMpYyKmopa cocmabnsemcs

madauua $U3UKO-MexaHU4eckux

npuBodamca daHHble 08 UHXEHepPHO-2e0/102UYeCKUX Npoueccax.

cBolucmB 2pyHmoB, denawmcs UHXEHepPHO-2e0/M102U4ECKUE Pa3pessl,

CBoucmbBa epyHmoB npumeHstom B 3aBucuMmocmu om mozo no kakol z2pynne npede/bHbIX COCMOAHUU

(1 u 2 TNC) Bedemcs pacyem.

B coomBemcmBuu c n

5317 (M 22 doBepumenbHyw BeposmHocmb

pac4emHbIX 3Ha@YeHuU

xapakmepucmuk 2pyHmo® npuHumatm paBHol npu pacyemax ocHoBaHul no nepBou 2pynne npedenbHbix
cocmosiHuG (1 FMNC) 0,95, no Bmopol 2pynne - 0,85 (2 IMC).

CnpaboyHas madnuua 1.

Bude pacyemoB npu pasnuyHou doBepumensHol BeposimHocmu

Bud pacyema

llobepumensHas BeposimHocmb
x =0,85

llobepumensHas BeposimHocmb
x =0,95

2 nc

1rnc

HopmamuBHble daumenbHble
Ha.2py3Ku

Pacyemnble Ha2pysku Bo Bcex
CoYemaHusx

Pacyem ocadok, omHocumensHou
pasHocmu ocadok

OnpedeneHue ko3pouuueHma
nocmenu

OnpedeneHue xecmkocmu cBal

OnpedeneHue pacyemHo20
conpomuBneHus 2pyHma

Hecywas cnocodHocmb cbal

Ed
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Tadnuua-npumep 1. MNpumep pesynsmamob onpedeneHus dusuko-mexaHu4eckux cBoucmb 2pyHmob

Ne n/n | HauMeHoBaHue | MnomHocmb p, 2/cM® | YdenbHoe Yzon BH. mpeHus
2pyHma cuenneHue c, klla | ¢, 2pad. x ° &
-~
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IpyHmsl u3 3 yacmu cnpaBoynuka (npuBedensl npu onpedeneHuu dabBneHus 2pyHma nodnopHsie CMmeHbi)
1 Necok 1,90 1,89 1,88 15 0,5 0 41 40 39 L5 0,08 - - 0,5 2,65
2paBunucmbid u
KPYNHbId NAOMHBIT
2 Necok cpedHed 1,87 1,86 1,85 2 1 1 38 3% 36 L0 0,09 - - 0,55 2,65
KpynHocmu
cpedued
nAomHocmu
3 Necok Menkui 1,86 1,85 1,84 3 2 1 34 33 32 33 0,12 - - 0,6 2,65
cpedHei
naomHocmu
4 Necok nbineBamsil 1,84 1,83 1,82 3 3 2 30 29 28 18 0,14 - - 0,65 2,65
cpedHei
nAomHocmu
5 Cynecb mBepdas 1,19 1,78 1,71 42 1 40 28 27 26 25 0,16 3 0 0,75 2,70
Cynecs 1,89 1,88 1,87 40 39 38 21 26 25 16 0,19 5 0,375 0,7 2,10
6 nAQCmMu4Has
7 CyanuHok 1,75 1,74 1,73 53 52 51 21 20 19 21 0,19 12 0,125 0,85 2,H
nonymBepduid
CyanuHok 1,63 1,62 1,61 43 42 41 19 18 17 13 0,14 13 0,375 0,9 2H
8 my20nAacmuyHsId
CyanuHok 1,59 1,58 157 32 31 30 18 17 16 " 0,14 14 0,625 0,95 2H
9 MA2KONNACMUYHBID
10 T nuHa 1,84 1,83 1,82 58 57 56 18 17 16 17 0,25 25 0,125 0,85 2,13
nonymBepdas
nuHa 197 1,96 1,95 48 L7 L6 15 14 13 12 0.3 21 0,375 0.8 2,13
n myzonaacmuyHas
HacbinHble 2pyHme
12 HacbinHod 2pyHm: 1,84 1,83 1,82 0 0 0 26 25 24 10 0,1 = = 0,65 2,65
necok co
CMpoUMeNbHLIM
Mycopom).
Cnexabwudcs.
13 HaceinHol 2pyHm: 1,59 1,58 157 5 3 2 15 14 13 " 0,14 14 0,625 0,95 M
CY2AUHOK O
CMpoOUMENbHLIM
MYCOpOM.
CnexaBuwudcs.
*[lpumMeyaHue: dns 2eomexHudeckod kamezopuu 3(cm. cnpaBoynyie madauyy) Bcezda onpedensiemcs dononHumensHbIl Modyab ynpyzocmu 2pyHma no BemBu BmopuyHozo
45
Ha2pyxeHus 3anuceibaemcs nod Yepmol, Hanpumep, 225 MpuMepHoe coomHoweHue Mexdy nepBuyHbIM u Bmopu4HbiM Modynem nexum B duanasoHe om 2..5.
MoscHeHue npo BmopuyHoe HazpyxeHue dns 2pyHma.
HyxHo npedcmabums cumyauute. [pysm 3azpysunu B nepBeil pas (1 3a2pyxeHue), oH noayyun dedopMauuu, @ NOCAe Ye20 C HE20 BbiAQ CHAMA HA2PY3KA. 3ameM 2pyHm
Hazpysunu noBmopHo (2 3azpyxeHue). Mockonbky 2pyHm ynnomHuAcs ewe Ha 1 3a2pyxeHuu Go MO20, KAK K HeMy npunoxunu noBmopHo Hazpysky (2 3azpyxeHue), ezo
degopmupoBaHue dydem cywecmBeHHo MeHbwe (a Modynb dedopmauuu dydem cywecmBenHo Sonbwe). 3mo dydem Hadwdamscst do Mo20 MOMEHMA NOKA HA2PY3KA 3Q2PYXeHus
2 cpaBHsiemcs ¢ Hazpyskol 3azpyxeHus 1, 3amem z2pyHm dydem dedopmupoBambesi ¢ 0Obi4HLIM ModyneM dedopMauuu.

Ed
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CnpaBoyHas madauua 2. KosdpguuueHm MyaccoHa (ko3pduuueHm nonepeyrold depopmauuu)

[pyHm Ko3¢ppuuueHm MyaccoHa Ko3¢ppuuueHm MyaccoHa
no FOCT 20276-2012 (n. 5.5.2) no CMN 23.13330. (n. 5.22)
KpynHoo810MoYHbIU 0,27 0,27
Mecok u cynecb 0,3 0,3-0,35
CyanuHku 0,35 0,35-0,37
[ NuHsI
I, <0 0,42 0,2-0,3
0<1;, <0,25 0,42 0,3-0,38
0,25 < I, 0,42 0,38-0,45

Tadauua-npumep 2. CBolcmBa ckanbHeix 2pyHmob dns Modenu Hoek-Brown (xapakmepucmuku dns
Plaxis/Midas). UsBecmHsku 2. MockBa.

HaumenoBaHue 2pyHma 5 o 5
E = 3 o xR
g s iz o SE S | =
Zg8= S g 2 E 2 2
> &2 3 3 g © -~ 5 8 =3
® o S g T E o o 1 E I c
g 3 s°5 o x [ E 3> a EN =]
3 . o 3 X &g © 3 o ?n 2 2
2 [=] a = v a o 3 a a I
) E a = X 2 c o w 5
a I = =3 o S X g
c =4 5 2 0 = o =
2 ® 5 a g H z 3
g 2 z 5 o 2 g g > z
] £ S ] c S g£° El '3 ]
g g £, | 2 =l g, |& |53 2 |2 |2
% I o 32 @ g - a o o o S =3 [w] Q
g g o2 | 22|23/ 28|5 |8 |5 |¢ |8
S 3 x = I = m a
@ s 3 ge|l @I 28| © ES5 S 2 £
= 3 E g E o g S g < S I 3 > g_
%8 | 28| 8| 5§28 s 2 2 g
o uU fg o o o on v © =1 =
2|3 gl = 28 2
) o o =
w [} Recy R. E v 1] o3 D GSI mi
WU3BecmHsk ManonpoydHsId, 0,062 2,25 16,6 9,3 2500 0,27 18,7 4,784 0,5 35 12
cpedHempewuHoBameid C3pr
WU3BecmHsik cpedHeld npo4Hocmu, 0,037 2,39 55,8 39,8 14150 0,22 19,5 20,004 05 45 14
cpedHempeuwuHobamsld,
C3pr
W3bBecmHsk ManonpouHell, 0,065 2,28 18,2 121 4250 0,3 15,9 5,599 05 30 10
cpedHempeuwuH2oBambid
C3rt
WU3BecmHsk ManonpoyHsId, 0,085 2,17 17,0 10,3 3250 0,28 20,5 3,929 0,5 40 13
cnadompewuHoBameid, (2-3mc-sv

Tadnuua-npumep 3. OnpedeneHue pac4emHo20 cuenfeHus u yana BHympeHHe2o mpeHus no mada. & CI1
23.13330. dns cmaHdapmHbix pacyemoB Hacmoswezo cnpaboyHuka

HauMeHoBaHue 2pyHma

un N N N (") N
o o =] © o © o o o ©
C ®x © E xo x © x © N x © N x ©
> g n = g g g n e g n e g
. I . I I I Ie= ER
-3 B 8 - - i 15| Fe1
[ g = _ = I 8 < 8 <
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$ EE ¢ E E o E E o E E & 2 E E §& 2 E E
T 2 U 2 3 u — 3 U 23 9 T o 2 Y I I I3 U
3 2 © I o o a o a o - -] S v oo
SZZ | e8| TE| fz|cegi|cel
S © c o =) =) o o
=] §_ g = §_ =t §_ = §_ S =3| 8§ =38
v [ v [ [ [ o % o %
C=] o o L=} C=] =]
W3bBecmHsk ManonpouHbil, cpedHempewuHoBamsld, 0,05 0,0625 0,65 0,8125 33 39

C3pr

W3bBecmHak cpedHeld npoyHocmu,
cpedHempeuiuHoBameid, C3pr

W3bBecmHsik ManonpouHbIl, cpedHempewuH208ameld,
C3rt

W3bBecmHsk Manonpo4HbIl, cAadompewuHoBameid,
C2-3mc-sv
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1.2. Konuvyecmbo u 2nydurHa ckbBaxuH

Cnpaboynas madnuua 3. (Tadauua 7.3. CN 446.1325800.2019 u n. 10.13 CN 22.13330.2016)

Kamezopusi CNOXHOCMU UHXeHepHo-
2e0n02u4eckux ycnobud

PaccmosiHus Mexdy UHXeHepHo-2eonozu4eckuMu ckbBaxuHamu, M, dns
3daHul u coopyxeHul ypoBHel omBemcmBeHHocmu

MoBbiwenHozo (KC-3) HopmanbHozo (KC-2)
| (npocmas) 75-50 100-75
Il (cpednss) 40-30 50-40
Il (choxHas) 25-20 30-25

MNpu komnoBaHax 2nyduHol donee
SM (n. 7.2.10 CN 446)

N3 dByx BapuaHmoB Heodxodumo Bbidpamb 0duH.

Bapuanm N21

CkBaxuHbl pa3Mewatom no nepuMmempy komnoBaHa ¢ waz2oM He MeHee 20
M U danee no cemke B 3aBucumocmu om kamezopuu caoXHOCMU.
Bapuanm Ne2

Mo cemke He donee 20x20 M. HYucno ckBaxuH donxHo 3aBucemb om
KGme20puu C/A0XHOCMU UHXeHepHO-2eono2u4eckux ycnobud u cocmabname
He MeHee namu, npu pa3Mepax ¢yHdameHma om 12x12 mM do 20x20 M - He
MeHee Yemblpex, Npu pa3Mepax ¢yHdaMeHma MeHee 12x12 M - He MeHee
mpex.

He Sonee 50m (n. 10.13 CM 22). Mocne ymoyHeHUs KAME20pUU CAOXHOCMU
u npou3BodcmBa npedBapumenbHbix pacyemo® 3daHus npoBodsm
dononHumenbHble U3bickaHus. Bcezo Ha npednpoekmHou cmaduu donXHO
dbimb He MeHee 2x ckBaxuw Ha npomuBononoxHbix cmopoHax (dns
npsamMoy2onbHol naowadku & ckBaxuHbi)

Mpu Hanuy4uu B ocHoBaHuu 3daHul u coopyxeHuld 2pyHmoB, xapakmepusywwuxcsi HeodHOPOGHbIMU

DanHble no kamezopuu
omcymcmBytom u BeinonHswMCA
npednpoekmHbIe U3bICKAHUS

cocmaBom u cocmosiHueM, usmMeH4uBol MOWHOCMbI, O MAKXE ONACHBIX 2e0/02UYECKUX NPOUEeccoB u UHbIX
dakmopoB, Bauswwux Ha ycmouvuBocmb npoekmupyeMbix odbekmoB, paccmosHus Mexdy ckBaxuHamu
donyckaemcs NpuHuMamb MeHee 20 M.

B coomBemcmBuu c n. 10.14 CM 22. dna 3daHud Bbiwe 75M konudvecmBo UHXeHEpHO-2e0n102UYeCKUX
ckBaxuH Ha npoekmHoU cmaduu donxHo ObiMb He MeHee NAMU: Yembipe No y2nam u odwa B ueHmpe
meppumopuU.

Ha BeicomHble kopnyca no oneimy npoekmupoBaHus, noxoxue Ha paccMampuBaembil B Hacmoswem
cnpaBoyHuke noBeiwenHod omBemcmbennocmu (KC-3) 8 SonbwurcmBe cayvaed denaemcs no 9 ckBaxuH.

CnpaBoyHas madnuua 4. Kamez2opuu cnoXHOCMU UHXeHepHO-2eono2uydeckux ycnobud (madauua .1 CN

(3mo  coBokynHocmb  @HHbIX ©
penbege, e20 BHewHeM odnuke,
npoucxoxdeHuu, ucmopuu
pasBumus, coBpeMeHHoU
GUHOMUKe U  30KOHOMEepHOCMSX
pacnpocmpaHeHus).

00H020 2e0MOP(ON02UHECKO20
3nemeHma. MoBepxHocmb
20pU30HMANLHAS,
HepacYNeHeHHas.

npedenax HeCKoAbKUX
2e0MOp(0N02UYeCcKUX
3neMeHmoB odHoz20 2eHesuca.
MoBepxHocmb HAKANOHHAS,
€nado pac4neHeHHas.

47.13330.2016)
®akmop Kamezopusi cnoxHocmu UHXeHepHo-2eon02u4eckux ycnobud
| (npocmas) Il (cpednss) Il (cnoxHas)
[eoMopgonozuveckue  ycnoBus | Maowadka (y4acmok) B npedenax Mnowadka (y4acmok) B Nnowadka (y4acmok) B

npedenax HeCKONbKUX
2e0Mop(h0N02UYecKUX
371eMeHmod pa3sHoz0 2eHe3uca.
MoBepxHocmb cunbHoO
pacyneHeHHas.

['eonoauyeckue B
cpepe
B3aumodelcmbus
3daHul u
COOpYxXeHul ¢
2eonoa2uyeckol
cpedoud

He donee dByx cnoeB 2pyHmod
pasnuyHbix nodBudoB, 3anezakwux
20pU30HMA/BHO UAU

cnado HaknoHHO (yknoH He Bonee
0,1).

MowHocmb BeidepxaHa no
NPOCMUPQHUK.

He Sonee 4embipex cnoeb
2pyHmoB

pa3snuyHbix nodBudoB,
30/1e200WUX HAKAOHHO UAU C
BbiknUHUBAHUEM.

MowHocmb u3MeHsiemcs
3akoHoMepHo. CyuecmBeHHoe
U3MEHeHUe Xapakmepucmuk

Bonee yembipex cnoe® 2pyHmod
pasnuyHbix nodBudoB. MowHocmb
pesko U3MeHsiemcs.
NunzoBudHoe 3anezaHue cnoed.
3HaYumenbHas cmeneHb
HeodHopodHocmu no
nokasamensm cBoucmd

v
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ckue B coepe B3aumodelcmbus
3daHuUl U coopyxeHul ¢
2eonozauyeckol cpedod

unu umeemcs oduH
BbidepXaHHbLID 20puU3cHM
nodseMHbix 803 ¢ 03HOPOHLIM
XUMUYeCcKUM cocmaBoM.

®akmop Kamezopusa cnoxHocmu UHXeHepHo-2e0/A02u4eckux ycnobud
| (npocmas) Il (cpednsis) Ill (cnoxHas)
He3HayumenbHas cmeneHb cBolcmb 2pyHmod & nnaHe 2pyHmoB, usmeHsowuxcs B
HeodHopodHocmu cnoed no unu no 2nyduHe. CkanbHble NAaHe uau no
nokasamensm cboucmb 2pyHmod, 2PyYHMbl UMem HepoBHyw 2nyduHe, Cka/nbHble 2pyHmsl
30KOHOMEPHO U3MeHsiuwuxcs B kpoBto U nepekpbimbl UMEKM CUABbHO Pac4neHeHHYw
nnaHe u no 2nyduHe. CkanbHble HECKAbHBIMU 2PYHMaMU. KpoBak u nepekpbimsl
2pyHmel 3ane2akwm ¢ noBepxHocmu HeCKANbHLIMU 2PYHMaMU.
UAU NepekpbiMbl MA/OMOWHBIM MMetomcs pasnoMsl pasHozo
CNOEM HecKa/bHbIX 2pyHmoB. nopsdka.

['udpozeonoauye Mod3eMHble Bodbl omcymcmBytom [16a u Bonee BbidepxaHHbIX ['opusoHmbl nod3eMHbix Bod He

20pu3oHmob nodsemubix Bod,
Mecmamu ¢ HeodHOPOGHbIM
XuMuyeckuM cocmaBom unu
odnadakuux HanopoMm u
codepxawux 3a2psi3HeHue.

BbidepxaHbl NO NpocCMUpaHuio u
MOWHOCMU, C HeEOGHOPOGHbIM
XUMuYeckuM cocmaBom unu
Pa3HO03PA3HLIM 302PS3HEHUEM.
Mecmamu cnoxHoe 4vepedoBaHue
BodoHocHbIX U BodoynopHbix
nopod. Hanopsl nodsemHbix Bod
u ux 2udpabBnuyeckas cBs3b
U3MEHSIMCS N0 NPOCMUPAHUK.

30aHUU U COOpYXeHul c
2eonozuyeckol cpedol

['eonoauyeckue u OmcymemBytom MMewm o2paHuyeHHoe MMelom wupokoe
UHXEeHepHo-2e0n02U4ecKUe pacnpocmpaHenue u (unu) He pacnpocmpaHerue u (unu)
npou,ecchl, oka3sbiBawm cywecmBeHHoz0 okasbiBatom pewatwee BausHue
ompuuamensHo Bauswue Ha BausHus Ha BbId0p NpoekmHbIX

ycnoBus cmpoumenscmBa u Ha Bbidop NpoekmHbIX peweHud, cmpoumenscmBo u
3kcnayamauuu 38aHul U peweHud, cmpoumenscmBo u 3kcnayamauuw odbekmoB.
coopyxeHud (nodpodHee cm. CI akcnayamauukw odbekmoB.

116 unu koHey Hacmosue2o

cnpaboyHuka)

MHo20nemHeMep3nbie U OmcymemBytom UMerm o2paHuyeHHoe MMetom wupokoe
cneuuduyeckue pacnpocmpaHeHue u (unu) He pacnpocmpaHerue u (unu)
2pyHmsl B cohepe oka3sbibatwm cywecmbeHHoz20 oka3siBatom pewatwee BausHue
63aumodeucmBus BausHus Ha Bbidop npoekmHbIX peweHud,

Ha Bbidop npoekmHbIX
peweHud,

cmpoumensbcmBo u
akcnayamayuk odbekmoB.

cmpoumenscmBo u
3Kcnayamauuw odbekmoB.

TexHozeHHble Bo3delcmBus u
U3MeHeHuUs
OcBoeHHbix meppumopul

HesHa4yumesbHble U Mo2ym He
yqumsiBambCs NpU UHXeHepHo-
2€0/102U4ECKUX U3bICKAHUSX U
npoekmupoBaHuu

He oka3biBatom
cywecmBeHHo20 BaugHus Ha
BbId0p NPOEKMHBbIX

peweHul u npobedeHue
UHXEHepHO-2e0/102U4eckux
U3blCKAHUU

Okasbibatom cywecmBerHoe
BausHue Ha BbIBOp NpoeKMHbIX
peweHud U 0CNOXHSKM
BbINONHEHUE UHXEHEepHO-
2€0/102U4ECKUX U3bICKAHUU B
yacmu ybBenuyeHus ux cocmaBa
u odbemoB padom.

[puMeyaHue - Kameaopuu CAOXHOCMU UHXEHepHo-2eono2udeckux ycnoBul cnedyem ycmanabnauBamb no cobokynHocmu pakmopoB. Ecau
Kakou-nudo omdenbHbIU pakmop omHocumcs Kk donee BbicokoU kamez0puu cAoOXHOCMU U ABasemcs onpedenslWUM NPU NPUHSMUU OCHOBHBIX
NPOEKMHbIX peweHul, Mo KAMe20pUK CAOXHOCMU UHXeHepHo-2eono02uyeckux ycnobul cnedyem ycmarnabauBams no 3amomy ¢akmopy.

CnpaBoyHasi madauua 5. MeomexHudeckasi kamezopus (madauuac 4.1 CM 22)

Kamezaopus cnoxHocmu [eomexHu4eckas kamezopus 8 coomBemcmBuu c
UHXEHEpPHO- ypoBHem omBemcmBenHocmu coopyxeHul (B coomBememBuu ¢ MOCT 27751 )
2e0/102U4eCKUX
ycnobut
(8 coomBemcmBuu c
madauued 1 CN
47.13330)
KC-3 KC-2 KC-1 KC-3, KC-2, KC-1
(noBblweHHbIT) (HopManbHLIT) (noHuxeHHbIT) | Mpu HaAuyuu
-cBalHbix dyHdameHmoB npu dnune cBal donee
L0 ™
- cBau, npope3akwux xoms dbl 03UH CAOU
cKanbHbIX 2pyHmob. (n.4.5. CN 24)
| (npocmasi) 1
Il (cpednss)
Il (cnoxHas) 2
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Tadnuua - npumep 4. OnucaHue ckBaxuHbl N2L.

Adc. omMm. 132.4

['nyduna 60
2 AdconomHas "'nyduHa MowHocmb, | OnucaHue 2pyHmoB ['nyduHa nods.
ura omMemka 30M10XeHUst, | M Bod (m)
Husa U3 M MNosBneHue
ycmaHobubBwezocs
ypoBHs
1 29 HaceinHoU 2pyHm: necok co
129,50 29 ' CMPOUMENbHbIM MYcopom)
2 Mecok cpedHel KpynHocmu, 4,15
cpedHed naomHocmu
15,5
114,00 18,4
3 CyanuHok nonymBepdsid
5
109,00 23,4
[ [nuHa myzonnacmuyHas
9,7
99,30 33,1 31
5 Mecok KpynHeIU NAOMHBIU
233
16,00 56,4
6 N3BecmHsK ManonpoYHbIU
cpedHempewuHoBamsil
13,6
64,00 10
MNpumMeyaHue:

YepHbil uBem: Hanuyue Bodbl

Benbid ubem: omcymemBue Bodsl

m" CMPABOYHMK KOHCTPYKTOPA 13
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Npu cpedHem dabneHuu nod nodowBol 400..600kMa MuHuMansbHas 2nyduHa ckBaxuH npuHumaemcs no 1.9

ycnobuto.

Npu daBneHuu nod nodowBol do 400kMa MuHuManbHas 2nyduHa ckBaxuH npuHumaemcs no 2..9 ycnoBuw.

CnpaBoyHas madauua 6.1 PekoMeHdyeMasa MuHuManbHas 2AyduHa ckBaxuH

Wupura nodowbBel 1 ycnobue 2 ycnoBue 3 ycnoBue
¢pyHdamMenma (6 nepecyeme n. 5.6.41 CN 22 Ha
1,5H,)
b = 10M u MeHee Qs kBadpamuozo d + (1,5 ...2)b He MeHee 7,5+d
Lns npsmoyzonsHozo d + (1,7 ...2)b 1,5H.+d
(p3.A) (npuBedeno B n.
b=10..20m Qns kBadpamuozo d + (1,3...1,6)b 10.15 CN 22 dna 9+d
Qns npsiMoyzonskozo d + (1,6 ...1,8)b 3danud Beicomod
(n. 10.15 CN 22) donee 75M, xoms
b= 20..30m Qlns kBadpamHozo d + (1,0...1,2)b dnA ocma/bHeIX 10,5+d
Lnsi npsMoyzonsHozo d + (1,2 ...1,4)b Buicom moxe
(n. 10.15 CN 22) donycmumo
b =30..40M Nns kBadpamuozo d + (0,9...1,05)b ucnons3obams) 12 +d
b =40..60mM Llns npaMoyzonbhozo d + (1,0...1,25)b 15+d
b = 60M u GoJiee (n. 10.15 CN 22) 15+d
MNpumeyaHue: B npsaMoyzonbHOM dyHdaMeHme npuHAmMO coomHoweHue OAuHbl K wupuHe b pabHoe 2.
H,_ - pacyemnan 2nyduHa cxumaemol monwu (onpedensiemcs pacyemom, danee dydem nokasaHo, 2de ee MoxHo nocMompems)
d - 2nyduHa 3an0XeHUs naumHoz2o dyHdameHma unu 2ayduna do Husa cBau/

CnpaBoyHas madauua 6.2. lononHumenbHbie mpedoBaHus nNo HasHayveHuw 2nyduHbl ckBaxuH

2NUHUCMO20 2pyHMa, 21YSUHA UHXEHepHOo-
2eono2udeckux ckBaxuH donxHa deimb
makod, 4modsl odecneyumb onpedeneHue
ypoBHs nodzemHbix Bod B BoBoHOCHbIX
20puzoHmax kak Had kpoBnel, mak u nod
nodowBol daHHo20 cnos.

Ho He MeHee 10 M om nodowBel

ozpaxdakuwel

KOHCMPYKUUU. Ha ykasaHHyw 2nyduHy
donxHo dbimb npoudeHo He MeHee 30%

ckBaxuH, Ho He MeHee

mpex.

& ycnobue 5 ycnoBue (odHa ckBaxuHa Ha Bce 3daHue 6 ycnoBue (npu Hanu4uu KoHcMpYKUUU 7 ycnoBue (de3 ozpaxdalowux
dna onpedeneHust ypoBHsi nodaemusix Bod) ozpaxdeHus komnoBana) KoHcmpykuud komaoBawxa)
Nn.7.2.6. (N 446 N.7.2.6.a CN 446 N.7.2.10. CN L446 N.7.2.10. CN 446
I nyduna [lns onpedeneHus npupodHoz2o nopoBozo [NYBUHA UHXEeHepHO-2e0102U4eCKUX HQ 5 M HUXe noAYymopHol 21YyduHsl
ckBaxuH donxHa | dabBneHus B 2pyHmax npu Hanuyuu B ckBaxuH donxHa dbimMb HA 5 M Huxe komnoBaHa.
Seimb: H, + d + | uccnedyemold monwe 2pyHmoB NOAYMOPHOU 21YdUHbI 3aN0XEeHUs
2M ocHoBaHus cnos cnado dunbmMpyrwezo nodowBbl o2paxdatowel KOHCMPYKUUU,

8 ycnoBue (3ns cBaid B BucnepcHbix 2pywmax ¢ E < 50MIla )

9 ycnoBue (3ns cBaid B ducnepcHbix 2pyHmax ¢ E > 50MIla u B

CKOABHBIX 2pyHmax)

N.7.2.11 (N 446

d+ 5m

d+ 10m

d+ 15m

Mpu psdobom unu kycmoBoM pacnonoxeHuu:

Mpu cBalHbix Nonsx wupuHol do 10M:

Mpu cBalHbix nonsx pasmepamu donee 10x10M U NPUMEHEHUU NAUMHO-
cBalHbix ¢pyHdameHmoB

d+1m
d+ 3dm

d., - duamemp cBau

Ed
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CnpaBoyHas madauua 7. MpuMepHoe daBneHue nod nodowBod B 3aBucumocmu om Beicomsl 3daHus (Ans

cmaHdapmHbiX GyHdaMeHMHbIX NAUM)

Beicoma Had3eMmHoU 4acmu, M [NlaBneHue nod nodowbou, kMa
25 150
50 250
75 400
100 550
125 700
150 850
175 1000
200 1150

Ed
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1.3. NMocadka 3daHua. MayduHa 3anoxeHus ¢pyHdaMeHma.

'nyduHa 3anoxeHus ¢yHdameHma Aukmyemcs:

- GpXumekmypHbIMU peweHusMu (nodseMHsle 3maxu ¢ knadobkaMu u napkoBkamu);

- mexHonoauveckuMu peweHusMu (nodBod koMMyHukauud B donbwuHcmBe cayyaed

ocywecmBsemcs Had ¢pyHdameHmoM);

- om Buda 2pyHma ocHobBaHusa, 2nyduHbl NnpoMep3aHusa U Beicombl 2pyHmoBeix Bod.

CnpabBoyHas madnuua 8. OnpedeneHue 2nyduHbl 3anoxeHus ¢yHdamenma B 3abucumMocmu om

2pyHma (Tadauua 5.3. CO 22).

Ipynmbl nod nodowBolu ¢yHdameHma

[nyduHa 3anoxeHus ¢pyHdameHmoB 6 3aBucumocmu om 2ayduHsl
pacnonoxeHus ypoBHs nodsemubix Bod d,, , M, npu

d,<d;+2 d,>ds+2
CkanbHble, KPYnNHO0B/10MOYHble C necYyaHsiM He 3aBucum om df, npu 3mom He 3abucum om dj, npu 3mom
3anonHumeneM, necku 2pabBenucmble, KpynHble  U| YKA3QHHbIE 2PYHMb G0NXHbI UOMU He YKa3QHHble 2pyHmbl 8onXHE udmu He
cpedueli KpynHocmu MeHee veM Ha df, MeHee yeM Ha df,
Mecku Menkue u neineBamsie He meHee df He 3abucum om dj, npu 3mom

YKa3aHHble 2pyHmsl BoAxH udmu He
MeHee yeM Ha df,

Cynecu c nokasameneM mekyvecmu I; <0

He MeHee ds He 3aBucum om dy, npu 3mom
YKa3QHHble 2pyHmbl BoAXHE udmu He
MeHee 4eM Ha df,

C  27UHUCMLIM  3GNOAHUMEAeM NpuU  nokasamene
meky4Yecmu 2pyHma uau 3anonHumens npu I; < 0,25

Cynecu ¢ nokaszamenem mekyyecmu npu I, >0 He meHee df He meHee df
CyanuHKU, 2AUHBI, @ MAKXe KPYNnHOOBNOMOYHbIE 2PYHMBI He meHee dj He menee dj
C  2MUHUCMLIM  30NOAHUMENEM NpuU  nokasamene

meky4Yecmu 2pyHma uau 3anonHumens npu I, > 0,25

CyanuHKku, 2nUHbl, @ MAKXe KPYnHOOd/OMOYHbIE 2PYHMBI He meHee df He MeHnee O,Sdf

d,, npuHuMaemcs ¢ yyemom:

- MeXHO2eHHbIX U3MeHeHUU ypoBHel nod3emHbix Bod;
- Bo3moxHocmu odpa3oBaHusa “BepxoBodku”.

- ecmecmBeHHbIX CE30HHbIX U MHO20/1eMHUX KonedaHuu ypobHed nodsemHbix Bod;

ds = kpdg, (9opmyna 5.4. (N 22)

ds, = do/M; (popmyna 5.3. (N 22)

MNpu dfn>2,5M, a makxe B 2opHbIX padoHax dfn onpedensemcs & coomBemcmBuu ¢

mpedobaHusmu C125.13330.

m" CMPABOYHMK KOHCTPYKTOPA 16




YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

CnpaBoyHas madauua 9. Onpedenenue dg (n. 5.5.3 CN 22).

lpyHm 3Ha4eHue dg, M
'AuHa u cyanuHok 0,23
[Mecku Menkue u neineBamesie 0,28
Mecku 2paBenucmbie, kpynHble U cpedHel KpYnHoCMU 0,3
KpynHo0®/10MOYHbIE 2pYHMBI 0,34

CnpaBoyHas madauua 10. OnpedeneHue k; (madauua 5.2. CO 22).

OcoBenHocmu coopyxeHus Koadguuuenm Ky, npu pacyemuold cpedHecymourol memnepamype Bo3dyxa

6 noMeweHuu, NpuMbIKAKWEM K HApPYXHbIM dyHdamMeHmam, °C
0 5 10 15 20 u donee

Bes nodBana c nonamu, ycmpaubaembimu:

no 2pyHmy 0,9 0,8 0,7 0,6 0,5

HO ng2ax nNo 2pyHmy 1,0 0,9 0,8 0,7 0,6

Nno YmenneHHOMY LOKONbHOMY NepekpbimMuK 1,0 1,0 0,9 0,8 0,7

C nodBanoM unu mexHu4YeckuM nodnonbeM 0,8 0,7 0,6 0,5 0,4

[pumMeyaHus:

omcgmcmbuu - NoMeuweHusa nepBoao amaxa.

MeHbWweeo 3HA4eHUsa, ykasaHHo20 8 madauue.

1 MpuBedenHbie B madauue 3HadeHus koadduuuenma Kj omHocamcs k dyHdameHmaM, y KOMOPbIX paccmosHue om BHewwed
2paHu cmeHbl 8o kpas ¢yHdamMeHma as < 0,5M; ecnu as > 1,5 M, 3Ha4eHust ko3pduuueHma khnobblumwm Ha 0,1, Ho He donee
yem 8o 3nadeHus K = 1; npu npoMexymoyHoM 3HaYeHUU Q¢ 3Ha4eHUS KO3PPuULUeHMa k;, onpedensiom uumepnonsuued.

2 K noMeweHusM, NpuMbIKGKWWUM K HOPYXHbIM dyHdaMeHmaM, omHocsimcs nodBanbl u mexHu4eckue noGnoAbs, @ NpU UX

3 Mpu npoMexymouHbix 3Ha4eHusix memnepamypsl Bo3dyxa koapduuuenm Kj npuHumawm c okpyznexuem 8o dnuxalwezo

M,; - OespasMepHell Ko3dOUUUEHM, YucneHHO  paBHbId

cymMme

a0CONOMHbIX

3HaYeHud

cpedHeMeCSYHbIX OmpuuamenbHbix meMnepamyp 3a 208 B daHHoM paloHe, npuHumaemsix no CIM 131.13330

[ns MockBel

M,=78+69+13+08+5,2=22
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA

®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

CnpaBoyHas madauua 11. OnpedeneHue cpedHeMecayHol ompuuamenbHol memnepamypbl (Tadauua 5.1. CM

131).
HacenenHuil nyHkm | ] [} [\% \'i VI Vil Vil X X Xl Xl lod

Pecnydnuka Aduizes (Adsizes)
Maikon -0,2 09 51 19 16,3 20,2 230 228 18,0 15 6,1 18 1,7
Pecnydnuka Anmai
Kamada -21,2 -173 -18 34 9,9 14,6 16,0 13,8 8.1 0,8 -10,0 -18,7 -0,7
Kow-A2ay -216 -236 -19 0,2 1.0 13.0 14,7 12,6 6.4 =21 =154 -24.5 -4,3
OHaydad -19.3 -15.7 -56 L 10,6 155 170 14,6 8,8 15 -9.0 -11.0 05
Adnw -83 -18 -26 41 9.7 14,6 171 15,5 10,2 42 -23 -6,3 40
Anmadckud kpad
Anelick -16,1 -14.6 -6,9 48 13,0 18,6 205 17,7 M4 39 -58 -12,9 28
BapHayn =164 =145 -68 41 12,2 181 198 17,0 1.0 33 -6,5 -135 23
Bulck -16,6 -14.8 -11 42 12,2 179 198 171 1,0 34 -6,4 -135 23
3MeuHo20pCK =145 -135 -6,1 45 12,3 1.1 193 16,9 12 40 -53 -19 28
Poduko -16,3 -153 -8,0 4,9 13,2 19,0 20,7 18,0 1.8 3.8 -6,1 -131 2,7
Pyduobek -16,4 -15,0 -15 5,0 13,2 19,0 20,6 181 19 [ -58 -13,2 28
Cnabaopod -13.8 -16,3 -84 5,0 13,2 19,5 211 18,3 12,0 3,6 -6,8 141 25
Toaun -15,2 -137 -6,5 35 1,6 112 193 16,6 10,6 33 -6,2 -12,6 23
Amypckas oSnacme
Apxapa -26,0 -20,5 -9.2 40 12,2 18,1 212 18,9 19 23 -N& -232 -01
Benozopck -24.6 -19,2 -88 35 12,1 189 213 18,9 1.8 18 12,4 -228 0,0
Bnazobeuenck -221 -13.2 -1.0 bb 12,7 19,1 218 19,5 12,6 3,0 -10,2 -20,2 14
BomHak -30,0 -238 -12,2 -03 81 15,6 18,2 15,7 8,6 2.4 -19,0 -293 -4,2
Bpamonkdobka -26,2 -20,6 -10,2 28 1.2 1.1 203 18,0 1,0 11 -133 =243 -10
Boicca -293 -23,4 -19 13 9.9 16,5 191 16,5 9.4 -08 -16,3 -215 -3,0
Epoged Mabnobuy -216 -22,0 -13,0 -12 15 15,0 183 15,0 19 -34 -17.6 -263 -4,0
3abumukck -26,9 -20,9 -1,6 13 9,7 16,7 20,3 18,1 13 11 -13,4 -24,0 -15
3esn =251 -19.7 -95 21 10,8 1.7 203 17,5 10,0 -0.4 -154 -24,2 -13
Hopck -29.1 -23,7 -1.8 17 10,5 11 19,8 111 9.9 -03 -16,0 -219 -28
MosipkoBo -251 -19,5 -88 41 12,4 18,7 213 19,3 12,2 2,6 -10,9 -22,2 03
CBododHbIl =251 -20,3 -10,0 26 "2 118 20,4 179 10,7 05 -14,0 -241 -11
CkoBopoduHo -215 -231 -131 -05 8,6 153 18,0 14,9 14 -35 -18,6 -21,0 =41
TeiHda -289 -231 -13,8 -16 117 15,0 116 14,5 6,6 -49 -201 -283 -5,0
Yemb-Hiokxa -31,0 -25,0 -139 -2,0 13 14,9 1.7 14,7 6,7 -4,7 -205 -30.1 -55
YepHseBo -26,4 -215 -10,9 17 10,4 173 19,9 17,2 9.8 -06 -15,6 -249 -2,0
WumaHoBck -25.4 -20,5 =104 18 10,5 174 199 173 10,0 -0.2 -14.6 =241 -15
3KUMYaH -306 -24.2 -133 -14 15 14,4 173 14,9 17 -29 -18,1 -294 -4,8
ApxaHzensckan odnacmb
ApxaHzensck -133 -7 =57 03 6,9 12,8 16,2 13,4 8,2 19 -4,5 -9.4 13
Emeuk -139 -121 -58 0,6 11 13,7 169 13,8 83 18 -4,8 -99 14
Kapzonons 12,4 -10,8 -4,9 1.9 9.1 14,3 11 14,3 8,8 2.4 -38 -8, 23
KolHac -16,9 -14.6 -12 -0,9 57 12,4 16,2 12,6 EAl 0,2 -11 -12,7 -04
Komnac -139 -19 -48 2.4 93 14,6 174 14,4 8,6 2,0 -49 -10.4 19
Me3seHb -14.6 -13,0 -11 -19 b4 10,7 14,7 12,2 13 08 -59 -105 -0,2
OHeaa -12,0 -10,6 -5.0 09 15 13,4 16,8 141 89 21 =34 -8,2 21
WeHkypck -133 -N4 -4,8 21 9.2 14,7 1.7 14,7 8.8 23 -4,5 -9.7 2,1
AcmpaxaHckaa odnacme
AcmpaxaHb =41 =42 21 14 183 232 256 241 17,7 10,0 33 -19 10,4
BepxHul Backyr4ak -4 -6,9 0,2 10,6 18,0 228 254 239 17,0 85 11 -bb 9.1
PecnySnuka bawkopmocmaH
Benopeuk -14,9 -133 -6,2 32 10,8 15,3 16,8 14,5 8,9 17 -6.5 -12,8 15
QyBan -143 -13,0 -58 35 1.2 159 1.7 153 9,7 2,2 =51 -7 21
Meneys -14,0 -135 -6,0 5,7 14,2 18,6 20,3 18,2 12,2 % -39 -10.9 37
Yoa -137 -12,6 -53 S.h 13,4 1.7 195 17,2 M4 39 -39 -109 35
Anayn =142 13,4 -63 36 12,0 16,7 188 16,2 10,4 31 -4,7 -1 26
benzopodckas odnacms
Benaopod -6,5 -58 -06 85 15,2 18,4 203 19,4 13,5 1,0 0.3 -43 11
Bpsickas odnacme
Bpsauck -13 -6,k -11 1.2 139 17,0 18,6 17,4 19 56 -03 -4,7 6,0
Pecnydnuka bypsmus
BadywkuH -153 -15.7 -8,6 -0,2 6,1 1.2 151 14,7 9,2 27 -4,3 =91 05
Bazdapun -286 -231 -141 =21 6,1 131 158 12,9 S5k -49 -18,2 -269 -55
bapaysux -23.4 -223 -105 0,6 8,6 15,8 18,7 16,2 8,7 -05 -12,0 -22,2 -2,2
Kaxma -205 -16,3 -6,8 28 10,4 16,7 19,0 16,5 9,5 1.0 9.4 =177 04
MoHdel -19,6 -16,9 -96 -0,2 6,9 12,4 14,5 12,3 6,1 -13 -10,9 -16.9 -19
HuxHeaHaapck -218 -20,2 -12.3 =22 53 12,4 16,5 15,2 84 -06 -10,7 -171 -2,2
CocHoBo-03epckoe -24,0 -201 -18 -19 56 14,1 16,8 141 6,9 =22 -131 -206 -3,0
Yakum -282 -238 -15,2 -48 42 19 14,9 121 45 -59 -18,2 -26,4 -6,2
Ynan-Yd3 -236 -18,8 -18 2.4 10,3 11,2 198 17,0 95 04 -10,6 -19,6 -03
XOpuHCK -259 -205 -95 1,0 9.2 16,5 18,8 16,0 8,4 -11 121 -215 -7
BnaduMupckas odnacme
Bnadumup -96 -85 -26 51 129 16,6 18,7 16,8 10,9 bk =22 -10 47

| Mypom -9.8 -91 -3,0 6,2 133 170 191 171 12 L6 -2,1 -11 48
Bonzozpadckasn odnacms
Bonzozpad -6,9 -6,4 -03 10,2 11,2 217 24,2 23,0 16,4 8,4 11 -4,2 8,7
KaMbiwun -87 -83 24 8,17 16,4 209 232 216 15,4 12 -0,2 -59 13
KomenbHukoBo -6,2 -59 -0,2 9.8 16,9 215 24,2 22,9 16,4 8,6 19 -3.2 8,9
HoBoaHHUHCKUT -19 -16 -15 9,0 16,1 199 219 20,7 14,5 1,0 0,2 =51 73
3nbmoH -82 -19 -09 10,2 178 22,1 252 231 16,7 8,1 0,6 =52 8,6
Bonozodckaa odnacmb
Badaebo -10,4 -93 -36 33 10,5 14,9 173 15,0 9.k 34 -25 -12 34
Bonozda -1,6 -10,2 -4,2 3.4 10,7 15,0 17,4 15,0 9.3 31 -3.2 -8,2 3,0
Buimeapa -10,7 -96 -39 2,7 95 14,4 173 15,0 9,7 31 -23 -11 32
Hukonbek -131 -12 -45 31 10,2 150 115 14,8 9,0 23 -4,3 -9.7 2,4
TombMa -12,6 -10,7 42 29 10,1 14,7 17,4 14,6 89 25 -4,0 -92 25
BopoHexckas oBaacms
BopoHex -4 -1.0 -13 8.4 15,3 18,5 20,4 19,2 133 6,6 0,0 -4,8 6,8
Pecnydnuka flazecmau
NlepdeHm 2,6 23 52 10,5 16,6 22,0 25,2 25,0 20,6 14,6 9.1 49 13,2
Maxaykana 0,6 09 46 10,4 16,5 218 241 245 20,0 13,7 17 30 12,4
Tepeknu-Mekmed -18 -11 4.0 n1 1.1 22,1 253 24 b 19,0 19 56 09 11,6
EBpedckan abmoHoMHas odnacmb
Bupodudxax -223 -16,6 -6,7 bk 121 181 210 19,5 12,8 39 -8,6 -200 15

v
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA

®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

HaceneHHud nyHKm | Il . v v Al Vil Vil X X Xl Xl od
EkamepuHo-Hukonbckoe -19.7 -15,2 =59 49 12,7 18,2 215 19,8 133 43 =17 -11.7 2,4
08ny4be -25,6 -20,3 -9.8 28 10,9 16,9 20,0 17,9 10,9 15 -12,0 -233 -08
3adaikansckuil kpai
AzuHckoe -228 -19,0 -9.4 13 95 16,1 18,6 16,0 817 -05 -12,2 -20,2 -12
Axwa -226 -18,2 -85 17 9,6 16,0 183 15,8 8,8 -01 -13 -19.6 -0,8
Anekcandpobekul 3abod -261 -22.3 -12.8 =04 8,0 14,2 16,8 14,4 13 -21 =149 -236 -35
bop3s -26,5 -219 -10,7 15 10,1 16,9 19,3 16,8 9.4 -0,4 -13,4 -23,4 -19
llapacyn -219 -18,2 -95 07 8,6 150 113 14,7 16 -1.0 17 -19.3 -15
Kanakaw -34,2 -21,1 -16,2 -28 6,7 14,0 16,6 13,4 56 -58 -217 -325 -1,0
KpacHbid Yukod =251 -20,5 -9k 15 9,2 153 116 14,9 19 -09 -12,7 -218 -2,0
Mozo4a -283 -233 -13.2 -10 11 14,5 171 141 6,7 -38 -18.4 =214 -46
HepuuHck -298 -24 4 -19 18 10,4 113 19,9 17,0 93 -08 -15,6 -269 -28
Hepyunckud 3a60d -269 -219 -10,8 15 10,0 16,1 18,6 15,9 8,9 -06 -14,5 =247 -2,4
Cpednud Kanap -353 -28,9 -18,0 -4,6 53 12,8 15,5 12,3 45 -1.0 -22,6 -33,4 -83
TyH20K0Y4eH -30,2 -25,0 -151 =22 6,6 13,4 159 13,0 56 -43 -18,4 -283 =51
Tynuk =314 -26,0 -15,5 -2,1 6,9 14,0 16,5 13,6 6,0 -4,7 -200 -299 -6,1
Yapa -32,7 -28,0 -171 -39 Sh 135 16,4 13,4 53 -6,1 -20,8 -30,7 =11
Yuma -255 -20,0 -9.4 13 95 16,4 18,7 159 85 -08 -13,0 -225 -17
WBarobckas odnacms
MBaHoBo -10,3 -9.2 -3.4 5,0 12,0 16,3 18,6 16,4 10,4 40 -25 -14 42
Kunewma -105 -9.1 =31 4,9 121 16,4 18,7 16,5 10,6 4,0 -2,6 -16 4,2
Pecnydauka WHzywemus
Maaac <3> -21 -08 317 9,0 13,2 19,0 215 215 16,3 101 4.0 =04 9,6
Wpkumekas odnacms
Anvi2dxep -16,2 -137 -12 0,8 1.2 12,6 14,9 12,5 6,5 05 -7 -13,9 -03
baidkanLck -15,2 -158 -8,3 0.4 1.0 123 16,0 b4 8,7 2,2 -5,0 -10,0 05
Bodalido -301 -25,1 -14,0 -2,0 6,7 14,7 18,2 15,0 6,7 =34 -17.6 -218 -49
Bpamck -203 =115 -89 0,0 1.0 144 18,1 153 83 04 -91 -11.0 -08

| BepxHe-MapkoBo -213 -24,0 -13,6 -14 T4 15,2 18,0 14,7 6,8 -23 -16,0 -251 -4,0
BepxHsas Mymapa -19.1 -16,2 -93 -10 51 19 14,2 1.6 53 -18 -101 -16,6 -21
EpSoaayeH -30.7 -213 -159 -4,5 55 kb 115 13,5 53 -55 -205 -28,6 -6,4
Epwobo -220 -18,2 -91 -0.1 11 155 183 15,3 17 -1.0 -1.0 -19,2 -13
XuzanoBo -30.7 -213 -159 -4,5 55 1k, 115 13,5 53 -55 -205 -28,6 -6,4
3uma -216 -18,0 -85 18 9,6 16,0 18,4 15,5 84 01 -10,4 -18,7 -0,6
Wka -291 -25,5 -15,0 -38 56 139 16,5 13,0 51 -45 -18.1 -26,1 =51
Upkymck -18.,4 -15.4 -6,7 25 9.8 158 18,2 15,7 91 15 -19 -15.7 07
KupeHck =211 -236 -12,8 =14 15 15,4 18,1 14,9 6,8 -25 -15,5 -246 -3,7
Mama -219 -23,7 -13,0 -16 1.0 15,0 18,2 15,0 6,9 -2,1 -16,0 -257 -4,0
HakaHHo -34 .4 -29,9 -173 -56 46 14,0 17,0 13,0 48 -6,8 -23,6 -320 -8,0
Hena -219 -24.0 13,4 =21 6.4 14,5 174 13,7 51 -4,0 114 -259 -48
Opnuxza -26,7 -22,4 -12,0 -11 13 14,8 173 14,2 6,6 -22 -141 -231 =35

| MepeBos3 -263 -231 -139 -26 6.4 14,3 11 13,7 58 -39 -16,8 =24 4 -4,5
MpeodpaxeHka -281 -258 -153 -39 6,0 kb 1.3 13,6 56 bk -18,2 -26,5 -55
Tadwem -18,9 -15,8 -13 18 93 16,2 18,4 15,4 84 05 -91 -16,4 0,2
TynyH -201 -16,3 -1.9 1.2 8,9 15,3 115 14,8 8,0 -0,2 -10,1 -115 -0,5
Yemb-0pdbiHckud -232 -20,4 -10,5 12 9.1 158 18,1 15,3 82 -0,6 -1.8 -19.9 -16
Yeuylck -263 -235 -13,6 -23 6.9 14,9 116 14,4 6,7 =24 -15.8 =240 -39
Kadapduno-bankapckaa Pecnydnuka
Hanb4uk -28 -21 31 10,3 153 196 223 217 16,9 10,3 [ -0,6 9.8
Kanununzpadckas odnacms
KanuHunzpad -23 -15 19 1,0 12,4 15,7 179 17,4 131 83 36 -0.1 7.8
Pecnydnuka Kaameikus
3nucma -5.0 -45 1.4 10,4 171 219 249 238 173 9,5 2,6 -23 97
Kanuxckas oSnacme
Kanyza -8,3 -18 -2,2 6,0 12,9 16,2 18,1 16,5 10,8 5,0 -11 -58 50
Kamyamckuil kpai
Anyka -12,7 -12,7 -11,0 -6,0 13 6.8 10,4 10,8 1.2 -05 -15 -1.8 =21
Bonbwepeuk -4 -10,7 -11 -19 29 15 13 1.8 89 40 -32 -8 03
N4a -121 -121 -83 =27 23 6,7 10,7 "7 89 31 -35 -91 -03
Knroyu -16,2 13,4 -85 -2,0 51 18 15,4 14,0 9,2 24 -6,4 -13.8 -0,2
Ko3bipebck -18,2 -145 -85 -11 6,1 12,7 16,3 14,3 85 17 -8,2 -16,1 -06
Kopd -14,3 -14,2 -4 -6.4 1.9 85 12,2 12,2 8,0 -03 -8,8 -13,6 -2,2
KpoHoku -19 -12 -52 -14 28 1.2 10,8 18 84 35 -29 -10 11
Nlonamka, Msic -46 =53 -39 -12 13 46 19 9,6 8,8 55 05 -2,1 17
MunbkoBo -19,0 -15,9 -101 -16 6,0 12,6 159 141 85 11 9.4 -17.2 -13
Hauuku -18.4 -15,8 -10,8 =34 26 8,17 12,17 12,2 14 11 -84 -16,3 -2.4
0. bepunza -3.2 -34 -25 -0,4 2,4 57 9.1 1,0 9,6 5.4 08 -21 2,7
Occopa -4 4 -14,0 -13 -6,0 12 8,0 12,4 12,5 83 13 -6,7 -12,7 -18
MemponabnoBck-Kamyamekud -6,9 -6,5 -39 01 45 9.3 12,7 13,5 10,4 53 -09 -51 2,7
CeMayuk -6,2 -59 -43 -07 34 8,0 1,6 12,9 10,2 52 -11 -49 23
Codonebo -13,6 -12.7 -8 -26 3.2 8,2 12,0 12,4 8,8 33 -4,7 -10,8 -0.4
Yemb-Bosmnonka -173 -16,6 12,4 -52 15 6,8 10,3 10,8 14 13 -1.0 -14,0 =29
Yeme-Kamyamek -18 =11 -8.2 -3.2 19 16 M4 12,2 9,0 32 -4 1 -98 -0,2
Yemb-Xadpro3oBo -138 -133 -95 -3.4 29 8,0 1.8 12,3 8,5 2,6 -49 -10.9 -08
KapayaeBo-Yepkecckas Pecnydauka
Yepkecck -3.0 -21 28 9.9 14,9 18,4 212 20,7 16,0 99 39 -06 93
Pecnydnuka Kapenus
Kanebana -12,6 -18 -63 -06 6,3 125 5.7 12,9 16 15 -4,3 =92 10
KeMb -10,7 -10,1 -53 -0.4 52 10,9 14,5 13,2 8,8 2,7 -29 -13 15
OnoHey -98 -93 -41 2,6 95 14,3 171 14,9 9.7 41 -15 -6,3 3.4
MadaHel -1 -10,4 =51 0.4 6,9 12,8 16,2 14,2 9.1 3,0 -2,1 -15 2,2
Mempo3aBodck -10,2 -9.2 -38 19 87 13.7 16,7 14,6 9.4 34 =22 -6,7 30
Pedonbl -18 -12 -56 0,2 13 13,2 16,3 13,7 83 21 -36 -84 17
CopmaBana -9.0 -8,6 -37 2,2 89 14,0 172 15,2 9.8 42 -08 =54 37
KemepoBekas onacme
KemepoBo -18,1 -15,9 -1.1 2,2 10,4 16,7 19,0 15,9 9,6 2,0 -18 -15,1 09
Kucenebek -157 -13,6 -58 34 11 17,0 19,4 16,4 101 29 -6,5 -133 21
Kondoma -17.6 =147 -6,6 23 10,0 155 118 151 89 2,0 -1 -15,0 0.8
MapuuHck -111 -15,2 -6,9 21 9.9 16,2 18,7 15,5 91 1.7 -18 -145 1,0
Talea -18,2 -16,0 -19 09 8.1 15,2 116 14,5 82 07 -91 -155 -01
Tucyns -16,7 -14,8 -6.9 23 9.6 15,9 18,2 15,3 9.2 19 -4 -13.7 11
Tonku -111 -15,2 -1k 18 10,0 16,0 185 15,4 9,2 15 -8.1 -145 08
Yemb-Kadbipsa -19,7 -16,0 -6,8 22 9.8 15,6 1.8 15,2 8.8 16 -84 -17.0 0,2
KupoBckas odnacmb
Kunemess -12.8 -15 -45 43 12,2 16,6 189 16,4 10,4 3,0 =41 -10,0 32
KupoB -13,0 -13 -43 39 13 16,1 18,6 15,8 9,7 2,4 -45 -101 3,0
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
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HaceneHHud nyHKm | Il . v v Al Vil Vil X X Xl Xl od
Haz2opckoe -161 -12,2 -49 2,7 10,0 151 17,7 14,7 8,8 15 =57 -1.2 19
Pecnydnuka Komu
BenduHea -16,3 -141 -6,8 0,0 6,8 13,2 16,5 12,9 13 0,6 -6,1 -12,4 0,1
Bopkyma -20,4 -20,0 14,2 =94 -21 13 13.0 95 bk -4,2 -12.8 -16,7 -55
08bsyeBo -141 -19 -4 2,7 9,5 14,8 113 14,3 8,6 15 -55 -11,0 18
MempyHb -200 -18,7 -16 -6,5 0.8 9,6 14,6 10,8 56 -26 -15 -16,0 -38
Me4opa -19.3 -13.3 -9.0 -28 4,0 19 16,0 121 6,7 -11 -98 -15,2 -2,0
CoikmbiBkap -151 -12,9 =54 17 85 14,4 173 139 81 11 -6,2 -7 11
Tpouuko-leyopckoe -179 -15,7 -1,0 -0,1 6,5 131 16,4 12,7 7,0 -0,4 -8,4 -14,3 -0,7
Yemb-Yea -18,8 174 -9.7 -4,2 2,4 10,4 14,9 12 6,1 -1.7 -10,0 -15,0 2,1
Yeme-Lunema -115 -15,6 -8.1 -23 42 13 15,4 19 6,6 =07 -85 -135 14
Yeme-Uly2op -19.9 -179 -9.2 -25 L4 12,2 16,1 121 6,6 -11 -10,0 -15,7 =21
Yxma -17.2 =149 -1.0 -0k 6,2 12,8 16,3 12,6 1,0 =04 -8.2 -13,6 -06
Kocmpomckas odnacms
Kocmpoma -10,5 -93 -33 47 12,0 16,0 18,4 16,2 10,3 38 -26 -16 40
Yyxnoma -12,0 -10,3 -39 36 109 152 1.1 15,2 95 31 -36 -89 3,0
Wapbs -121 -10,5 -41 39 11 155 178 15,3 9.4 29 -38 -93 3,0
Kpachodapekui kpaid
Kpachas Mongua 0.8 19 49 10,1 14,3 115 20,3 20,2 16,1 13 6,4 23 10,5
KpacHodap 0,0 11 56 12,3 17,6 214 241 237 18,6 12,0 6.4 23 121
MpuMopcko-Axmapck -4 -06 4,2 1,6 11,6 219 24,6 239 18,4 15 5.4 11 15
Coyu 6,1 6,4 8.4 12,3 16,4 203 232 236 20,0 15,6 M4 80 14,3
Tuxopeuk -21 -1.0 [l 17 172 210 231 232 178 1.0 49 0.4 11,0
KpacHoapckul kpad
Azama -34,7 -32,0 -21,2 -10,8 -11 8,6 16,1 10,8 38 -tk -24,3 -311 -10,4
AyuHck -16,1 -139 -63 1.9 9,5 16,3 18,7 15,6 9.2 15 -18 -13,6 1,2
Balkum -305 -25,7 13,4 -3,6 b b 13,6 171 12,9 53 -4,8 -19.4 -280 -6,0
Bozomon -16,9 -15,0 -12 12 9,0 15,4 118 14,7 85 1.0 -84 -4 b4 05
BoayyaHb! -238 -211 -10,2 01 19 16,0 19,0 15,3 8,0 -0.4 -15 -209 -18
BanaBapa -293 -25,6 -141 -32 59 14,6 1.1 13,6 55 -b b -18,5 =212 5.4
BenbMo -216 -24,0 -13,1 -3.4 4,9 135 1.3 131 6,0 -35 131 -24,9 -4,9
BepxHeumdamck -24.9 =217 -12,2 -4,2 34 13,5 17,6 13,5 6,5 -33 -16,0 -220 -4,2
Bonoyakka =311 -305 -24,0 -153 5.4 6,2 12,9 9.8 2,4 -4 -236 -216 -15
flukcoH -253 -25.3 -22,2 -16,8 -8,0 0,4 48 50 17 -16 -116 -221 -1
Nlydunka -281 -213 -216 -149 =54 6,1 13,7 10,8 39 -83 -20,5 =247 -9,
EHucedick -214 -18,7 -91 03 19 158 18,7 14,9 8,0 -0.1 -10,8 -18,2 -11
Wzapka -283 -26,2 -18,1 -10,4 -16 9.8 155 19 50 -6,6 -20,2 -24,8 -18
Kakck -203 -18,1 -85 1.8 9.3 16,2 18,9 15,6 85 0.7 9.4 -115 -0,2
KpacHospck -16,3 -139 -59 2.4 9.7 16,4 18,7 15,6 9,0 17 -1k -13,6 13
MuHYcuHCK -18,5 -16,1 -6,0 42 13 118 199 16,9 10,0 23 -11 -15,2 16
Tupa -356 -313 -17.8 -6,3 35 13,2 169 12,7 49 -6,8 -24,2 -323 -8,6
TypyxaHck -266 -239 -153 -13 10 11,6 16,5 12,6 56 -53 -18,6 =234 -26,6
Xamaxaa -323 -32,2 -26,2 -17.0 -6.3 6,0 12,6 9.3 19 -1.8 -251 -29.1 -12,5
YencKuH, Mbic -283 -28,8 -21,0 -20,3 -10,2 i 13 0,9 -23 -1.8 -212 -256 -14,6
Apuebo -23.2 -20,8 -1.3 -2,k 57 14,7 18,5 14,3 13 -7 -13.2 -203 -2,
Pecnydauka KpbiM
Al-Mempu -32 -25 0,2 52 10,1 135 158 159 15 6.9 29 =11 6.4
Kepyb 01 05 39 10,0 15,8 205 235 231 18,0 12,0 6,7 27 1.4
KnenuHuHo -0.7 04 5.1 10,3 16,9 215 2h4 b 241 18,0 17 6,3 19 10,2
CeBacmonons 35 41 6,0 10,9 15,8 19,9 22,4 221 18,2 12,9 8,9 5.4 12,4
CumMdepononb 0,0 07 42 10,3 15,4 196 223 219 17,0 n2 6.4 23 11,0
®Peodocus 14 19 5.1 109 16,5 21,2 242 231 18,7 129 19 39 123
finma 42 43 6,4 109 16,1 20,7 24,0 240 19,4 14,1 94 6,1 133
KupzaHckas oSnacms
KypaaH -16,6 -14,8 -6,7 4,9 12,6 1.9 19,6 16,9 1,0 32 -6,1 -13,4 24
Kupckas odnacme
Kypck -13 -6,7 -13 1.1 14,6 1.7 19,4 18,6 12,8 6,2 -0,2 -4,8 6,4
NleHuHzpadckas odnacms
Buidope -1 -16 -3.0 28 10,2 15,2 181 16,3 10,9 51 0,0 -43 47
Hobas /ladoea -82 -16 -2,6 38 10,5 15,2 118 16,1 10,9 5,0 -0,6 -49 L7
Caxkm-Nemepdyp2 -6.5 -6,1 -14 46 13 15,8 18,6 16,9 1,6 58 05 -36 56
TuxBun -9.2 -8,1 -2,1 338 10,7 15,1 17,4 15,3 9.9 4,0 -16 -6,1 4,0
Nuneukas oSnacme
Nluneuk -86 -82 -25 13 14,6 118 19,7 18,4 12,6 51 -09 -58 58
Mazadanckas odnacms
Bpoxobo -19,5 -19,2 -15,2 -80 01 7.0 12,4 12,4 19 -0,2 -10,0 -16,1 -4,0
MazadaH -16,4 -155 -1.3 -4,8 17 1.6 1,6 12,0 14 -12 -10,2 -14,8 -28
OMCyk4aH -335 -31,2 -233 -7 16 108 139 10,5 33 -10,2 -254 -32,9 -10,7
Manamka -21,4 -19.9 -15,0 -6, 31 10,4 135 13 5.4 -5,0 -153 -205 -5,0
CpedHekaH -359 -32,6 -235 -10,0 43 138 16,3 12,3 45 -10,0 -21,0 -352 -10,2
Cycyman -313 -33.4 -24.5 -1.6 29 1.8 144 10,6 25 -133 -29.4 -313 -12,0
Pecnydauka Mapud 3a
Mowkap-0na -121 -1.2 -45 48 12,4 16,7 189 16,5 10,5 35 =34 -9,0 -121
Pecnydnuka MopdoBus
CapaHck -10,4 -10,0 -41 5.8 13,7 173 19,4 17,7 17 45 24 -18 48
MockoBekas oBnacme
QimumpoB -89 -19 =21 57 12,6 16,2 18,3 16,4 10,7 45 -7 -6,2 [}
Kawupa -9.1 -83 -2, 59 13,6 16,8 18,5 111 13 48 -14 -6,0 50
Moxadck -85 -19 -2,2 538 12,5 16,1 18,0 16,3 10,7 48 -13 -58 49
Mockba -18 -6,9 -13 6,5 133 11,0 19,1 111 13 52 -08 -5.2 56
Hapo-PomuHck -8,6 -18 -2,2 57 12,7 16,1 18,0 16,3 10,7 % -4 -59 49
HoBomockoBekud AO -91 -8,0 -2,7 55 12,7 16,0 18,5 16,3 10,8 46 -11 =54 49
Tpouukud AQ -88 -8,0 =22 51 12,6 16,1 18,0 16,2 10,5 [N -13 -6,0 48
Yepycmu -9k -85 -25 58 12,9 16,5 18,4 16,4 10,8 L6 -19 -6,6 L7
MypmaHckas odnacme
Badda-ryda -5.2 -57 -3,7 -09 32 13 10,9 10,3 13 2,6 14 -3.4 18
Kandanakwa -12.7 -12,0 -6,7 -12 49 1.2 14,7 12,3 1 1.0 =51 =94 03
Kobdop =127 -12,0 -11 -16 46 108 14,0 12 61 -0.4 -6,2 -99 -03
KpacHowenbe -13.8 -133 -85 -31 32 9.8 136 10,9 6,1 -0,2 -6,5 -10,2 -10
NloBo3epo -13.8 -135 -85 =27 33 9,6 133 10,8 61 -03 -6,9 -10.4 -11
MoH4e20pck 12,4 -12,0 -1.2 -7 4,2 10,4 14,2 19 11 08 -56 -95 0,0
| MypmaHck -10,6 -10,1 -56 -1.0 41 9.3 13,0 12 11 11 46 -8,0 05
HuBaHkwnb -12,7 -121 -6,8 -13 4,3 10,2 13,7 4 6,6 0,6 =51 -9.8 -0,1
Nanuua -1 -13 -1 -3,0 23 12 108 9.9 6,9 21 -29 -6,9 -03
0. CocHoBeu -9.7 -99 -6,6 -33 10 53 8,7 9.0 11 2,2 -25 -58 -0.4
Tepudepka -1.7 -19 -51 -15 3,0 11 11,6 10,8 14 1.9 -29 -55 1,0
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA

®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

HaceneHHud nyHKm | Il . v v Al Vil Vil X X Xl Xl od
Ymda -13 =11 -6,2 -11 47 10,9 14,6 12,5 18 17 -4,0 -19 08
Hereukuld aBmoHoMHLIU okpy2
Bapanded -18,1 -18,4 -139 -9.6 -29 38 9,7 9,0 S5k -1.7 -93 -13,6 -5,0
WHduza -153 =145 -10,2 -6,0 0,0 6,1 10,7 9.7 6,5 04 -6,2 -10,6 -2.4
Kanus Hoc -8,6 -95 -1.0 -4 b -0.4 L6 9,0 85 6,2 19 -21 -53 -06
KomkuHo -18,0 -16,6 =104 -51 17 93 13,7 10,7 6,1 =11 -88 -13,2 -26
Hapbsax-Map -13.9 -16,9 -1 -6.3 05 83 13,4 10,6 6,0 -13 -9.1 -133 -3,1
Xodobapuxa -16,3 -16,5 -12,5 -89 -28 31 9,0 8,6 56 -05 -11 -15 -41
Xoceda-Xapd -20.8 -196 -13,0 -8,0 -03 8,6 13,2 9.9 50 -33 -1.8 -16,5 -4,1
Huxe2opodckas odnacmb
Ap3amac =104 -99 =41 571 13,2 1.0 19,1 17,2 11 43 =24 -16 Lb
Bbikca -95 -87 -2,7 6,3 13,6 172 193 17,4 15 48 -18 -6,9 50
HuxHud Hobzopod -10,1 -9.0 -28 58 131 17,0 19,2 171 11 42 2.4 -15 L6
HoBzopodckas odnacms
BopoBu4u -88 -1 -19 48 12,1 15,7 18,0 16,1 10,6 45 -08 =52 48
Benukud HoBzopod -1h -6,9 -19 47 1.9 159 18,2 16,2 10,8 50 -05 -47 51
HoBocudupckaa odnacmb
BapaduHck -18,5 -16,8 -81 2,6 11,0 171 191 159 9.8 2,0 -8.1 -153 08
BonomHoe -13.6 -153 Al 22 10,2 16,6 18,9 15,6 9.4 17 -8,1 14,3 1,0
Kapacyk -18,0 -16,9 -88 41 12,8 189 205 17,6 13 32 -11 -146 19
Kouku -18,2 -17,0 -9.1 2,1 N4 17,4 19,2 16,2 10,1 2,4 -18 -15,0 1,0
Kynuxo -18,0 -16,9 -89 35 12,0 18,0 199 16,8 10,7 29 -4 -14.8 15
KelwmoBka -19.2 =172 -84 2,0 10,2 16,1 18,4 15,0 9,0 17 -83 -15.8 03
HoBocudupck -176 -15,8 -8,0 27 11,0 113 19,4 16,3 10,2 2,6 -13 -4 4 14
Tamapck -18,2 -16,4 -8,0 35 15 115 19,4 16,3 10,2 24 -16 -149 13
Yyneim -18,2 -16,8 -8,6 2,4 10,9 16,8 18,9 15,7 9,6 21 -19 -15,0 08
OMckas odnacme
Ucunb-Kyne 114 -16,2 -83 31 12,1 118 193 16,4 10,5 28 -1k -143 16
Omck -176 -15,8 -16 41 121 119 19,4 16,5 10,6 28 -12 -143 17
Tapa -18.7 -16,7 -1 2,6 10,3 16,7 186 153 93 17 -82 -155 0,6
| Yepnak 13,7 -16,5 -84 %) 12,6 18,6 20,1 11,2 11 32 -1.2 -14,5 19
Opendupackas odnacme
KyBandsik -14,3 -135 -6,2 538 14,0 18,6 20,5 18,6 12,2 4,0 -4,0 -1 37
Opendypa -13,0 12,4 -53 13 15,6 203 223 205 141 Sh4 -29 -9.7 52
Copo4uHck =127 -121 =52 6.8 15,2 196 215 19,8 13,5 50 -28 -96 49
OpnoBckas odnacmb
Open -19 -13 -16 11 14,0 113 191 179 121 59 -0.1 =52 6,0
Nex3exckan odnacmb
3eMem4uHo -95 -93 -36 6,17 14,4 119 198 181 12,2 5.1 -15 -68 53
Mensa -99 -96 -36 6.8 14,6 18,2 201 18,4 12,4 5.1 -1.7 -13 53
NepMekud kpad
Bucep -16,7 -14.6 -6,8 09 19 135 159 12,9 11 -05 -84 -139 -0,2
HoxoBka -13,7 -125 -4,9 338 1,6 16,7 18,9 16,3 10,5 32 -4,5 -10.7 29
Mepmb -139 -12,2 -45 31 10,8 159 18,2 15,4 9,7 23 -53 -1.2 2,4
| YepduiHb -16,1 -138 -5,7 1,6 8,6 14,7 115 14,0 8,1 05 -13 -131 08
MpuMopckud kpad
A23y -19.4 -151 -6,4 25 8.8 16,1 118 17,7 15 35 -1k 114 0.8
AHUYUHO -19.3 -14,3 -43 59 12,7 17,4 211 20,6 13,9 6,0 -4 7 -15,8 33
AcmpaxaHka -16,5 -12,2 -35 53 12,3 112 208 21,0 15,2 71 -32 -13,0 42
Bozonons -125 -9.1 -2,k 4,5 9,6 13,6 1.7 19,4 14,2 12 -19 -10,2 4,2
BnaduBocmok -12,6 -91 -2,0 49 9.7 13,4 118 19,8 15,8 8.8 -09 =94 -12,6
[lanbHepeyeHck -19.2 =147 -52 56 129 19 213 20,4 14,0 56 =51 -16,2 -19.2
KupoBckud -19,5 -14.8 -48 6,1 13,2 18,2 216 209 14,6 6,3 -49 -15,8 34
KpacHeid fip -226 -17.8 -1k 31 13 169 206 19,2 12,3 34 -82 -19.6 10
MapaapumoBo -12,7 -9.9 -32 4,0 9.1 13,0 11,6 19,2 141 1.0 -19 -10,1 39
MenbHu4Hoe -219 =172 -16 28 10,1 15,6 19,4 18,5 1.6 28 -84 -19.1 05
Mapmu3saHck 12,4 -9.0 -21 59 1,6 15,6 19,5 20,3 14,9 1.8 -16 -10,0 50
Nocbem -9.6 -6,5 -0.4 6,1 11,0 14,8 19,2 21,2 16,9 9.8 07 -10 6,4
MpeodpaxeHue -19 =51 -0,6 46 81 12,4 171 196 159 94 14 =55 58
PydHas MpucmaHb -10,9 -8.1 -19 37 8,0 11,6 16,3 18,7 14,7 16 -12 -88 41
CocyHobo 12,4 -10,2 -43 17 59 9.9 14,4 16,9 13,2 63 -28 -10,6 23
Yyayebka -205 -15,6 -56 4,9 12,0 11,0 20,5 20,0 13,1 50 -6,1 114 23
NeckoBekan odnacme
Benukue /lyku -6,9 -6,3 -12 6,0 12,5 159 118 16,2 11 55 0,2 -4,2 55
MckoB -6,3 -6,0 -1,2 56 12,2 159 18,1 16,4 11 55 04 -37 57
PocmoBekas oSnacms
Tuzaxm -36 -29 2,1 11 16,9 21,2 24,1 23,4 17,4 10,1 36 -09 10,4
MunnepoBo -6,3 -56 01 9.4 16,0 19,9 219 21,2 151 18 13 -3,6 8.1
Pocmob-Ha-lony -38 -3,0 2,4 10,9 171 213 235 22,8 16,8 9.6 3.4 -12 10,0
TazaHpoz -3.4 -28 23 10,8 174 216 24,0 233 17,5 10,2 37 -09 10,3
Psizanckas odnacme
PasaHb -88 -8.2 -2,6 6,5 13,8 172 191 17,5 "7 50 -14 -6,1 53
Camapckas odnacme
Camapa -1 -10,4 -3,7 12 15,3 19,2 213 19,5 13,4 5.4 -21 -83 55
CapamoBckan odnacme
Anekcandpob ad -10,0 -99 -28 9.2 17.0 218 241 224 15,5 6.8 =07 -68 12
BanawoB -89 -85 -28 18 15,3 19,0 209 19,7 13,5 6,0 -09 -6,2 62
CapamoB -85 -8,6 =21 8.4 16,1 20,0 221 20,7 14,2 6,5 -08 -45 6,9
PecnyBnuka Caxa (fikymus)
AndaH -268 -24,3 -153 -k b 52 13,7 16,5 133 49 -6,5 -18,9 =254 -56
Amza -41.1 -31,0 -22,8 -56 14 15,5 18,3 14,3 55 -8,8 -29,0 -396 -10,2
Bamamad -411 -36,7 -23,0 -13 53 14,2 115 13,6 49 -9.8 -30,0 -395 -10
Bepduaacmsax -385 -335 -209 -6,3 59 14,3 171 12,9 41 -81 -213 -369 -98
Busea -36,6 -32,3 -20,5 -55 6,2 14,3 172 133 48 -15 -254 -34,8 -89
BepxosHck -451 -426 -29,4 -11.8 31 13,4 16,1 1.6 25 -143 -35,2 -432 -14,6
Buntoick -363 -316 -18,8 -56 6,0 15,5 18,6 b 5.4 -15 -26,2 -34,6 -8,4
Bumum -289 -251 =142 -2,6 6,6 151 18,1 14,7 6,5 =34 -17.2 -265 -4
[lxanunda -38.0 -35,8 -259 -137 =22 9,5 14,0 9.8 16 -12,5 -29.8 -352 -13,2
[xapdxaH -318 -345 -235 -N& 03 109 151 11 3,0 -N4 -29,4 -357 -19
[xukumda -338 -29.3 -171 -33 1.0 14,8 116 141 58 =52 =217 -316 -69
XuzaHck -38,0 -34,3 -225 -98 21 12,5 16,2 121 3,6 -10,3 -29,0 -36,4 -111
3bIpsHKa -36,0 -33,4 -24.6 -1.2 37 13,4 16,0 121 43 -10,3 -26,8 -349 -10,6
Heums -34,6 -311 -19,1 -4,8 6,5 14,7 1.9 14,6 6,3 -53 -23.2 -32,7 -16
W3ma -443 -418 -30,7 14,7 0,6 9.7 13,7 10,5 21 -14,3 -341 -420 -155
Kpecm-Xanedxad -43 4 -38,0 -218 -53 13 158 188 14,6 51 -9.0 -30,7 -419 -10,7
Kioctop -37.4 -34,8 -25,8 144 -2,7 8,4 12,6 9.8 2,2 -15 -29,2 -35.1 -13.2
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA

®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

HaceneHHud nyHKm | Il . v v Al Vil Vil X X Xl Xl od
NeHck -291 -254 -14.6 -33 6.4 14,8 17,7 14,0 58 -4,8 -19.3 -215 5.4
|__MupHsId -31,0 -271 -16,0 -53 4,9 14,2 1.3 13,5 50 -6,8 -22,2 -293 -6,9
Ha2opHbid -288 -25,6 -16,9 =51 b b 12,3 15,0 12,0 42 -18 -214 -280 -12
| Hepa -451 =412 -216 -99 49 14,1 16,4 12,3 37 -133 -349 b4 7 -13.8
Hiopda -352 -313 -19.4 -59 6,0 14,5 115 13,5 49 -4 -251 -332 -84
00MAKOH -46,2 -425 =312 -1B.4 29 12,2 14,7 10,5 22 -14.9 -359 -45 4 -15,6
0nekMUHCK -313 -271 -153 =31 12 15,2 18,1 14,5 6,0 -5.1 -21,0 -29,7 -6,0
OneHek -36,7 -335 -22,3 -1.0 -08 10,4 15,0 1,0 24 -1.2 -28,2 -33,7 -15
Oxomckui MepeBo3 -42,5 -38.1 -235 -6,1 6,8 15,1 1.9 13,9 5.4 -8,7 -296 -40,6 -10,8
CaHeap -381 -33,4 -20,7 -6,8 53 14,8 18,4 14,5 S5k -9.0 -218 -36,7 -95
Cackelnax -34,9 =344 -28,0 -18,3 -6,9 58 11,6 85 11 -129 =211 -323 -14,0
CpedHekonbiMck -357 -337 -25.7 -133 13 15 14,5 10,8 35 -10,4 -26,2 -341 -15
Cysmap -326 -29,0 174 -4,5 6,6 153 18,1 14,3 51 -59 -22,9 -309 -69
| _CuxaHa -414 -38.1 -255 1.7 05 13 15,2 10,6 2,4 -12,0 -314 -38,2 -13,2
Toko -318 -331 =214 -13 43 12,0 14,8 (s 38 -91 -26,9 -36,6 -105
TommMom -34,8 -30,3 -18,6 -4,2 6,5 14,5 112 13,6 53 -6,6 -235 -328 -18
Tomno -431 -38,6 -261 -10,0 Lk 133 16,1 19 32 -12,8 -334 -420 -131
Tyou-Xas -332 -29.3 -18,8 -6.4 43 133 16,5 13,0 Sk -63 -23,6 -312 -8,0
Taus -32.8 -28,4 -17.2 -38 6,2 14,2 11 13,3 50 -6,1 -219 -31,0 -1
Yeme-Mas -40,0 -34.7 -19,7 =37 17 15,6 18,4 14,7 6,2 -13 -21.4 -386 =91
Yemb-Munb -38,0 -331 -19.9 -4,0 13 15,0 1.8 141 5% -1.2 -26,2 -36,6 -8,8
Yemb-Moma -428 -391 -215 -1.6 42 13,6 15,8 16 32 -13.6 -328 -L14 134
Yyneman -309 -261 -16,0 -49 47 132 16,1 13,0 46 -12 -213 -298 -1.0
Yypanya -419 -36,8 -221 =57 1.2 156 18,7 14,4 52 -96 -301 -405 -105
lWena2oHub! -40.4 -36,9 -24.5 -11.0 14 17 151 10,5 24 -1.2 -30,3 -318 -12,6
3ik -36,7 -335 -22,8 -10,7 13 1.2 15,7 N4 2,1 -10,8 -2%.4 -34,2 -111
Axymck -391 -34.6 -20,3 -4,7 15 16,2 19,3 15,2 59 -18 -21.8 -318 -9,0
Caxanunckas oBnacms
AnekcandpoBck-Caxanuxckud -16,7 -14.8 -8,0 0,1 6,0 12 153 16,4 12,3 49 -4 b -12,3 08
flonunck -13.2 -12,5 -59 15 6.8 15 156 11 13,2 6,5 -15 -88 25
Kopcakob -10,1 -9.7 -4,5 1,6 6,2 10,7 15,0 16,9 14,0 1.8 0,4 -6.1 35
Kupunbek -45 =59 =34 16 6,0 9,6 13,5 15,9 13,7 93 31 -13 48
MakapoB -133 -12,0 -6,1 038 53 10,0 141 16,1 12,9 6.1 -2,1 -9.9 18
Hebenbck -19 -1k -31 2,6 13 15 15,8 17,6 14,7 8.4 08 -49 46
Hozanuku =111 -15,8 =94 -16 31 9.5 133 14,6 10,9 33 -10 =149 -09
Oxa -18,3 -135 -6 -3.2 2,6 9,9 138 14,6 10,4 28 -6,4 -138 -14
Moaudu -19.4 -18,3 -19 =32 2,6 9.9 14,3 15,7 12,0 39 -10 -157 14
MopoHadck -15,9 -138 Al 01 4,8 95 13,8 15,7 12,2 5.1 bk -12,8 0,6
Xonmek -85 -8.1 =34 2,7 15 19 16,1 17,8 14,7 83 05 =54 45
0xHO-Kypunbck b b -5k -25 17 53 8,6 125 15,8 14,9 10,7 46 -10 51
0xHo-CaxanuHck -12,6 -18 =57 17 11 11,6 15,7 11 131 6,3 -16 -86 27
CBepdnoBekas oSnacme
Bepxomypee -16,4 -14,2 -5.1 31 9,7 15,4 1.7 14,6 8,8 15 -13 -13,4 1,2
Ekamepundypa -13.8 17 -41 45 14 16,6 18,6 15,8 10,0 25 -55 -1.2 28
1Bdens -19,2 -16,2 -6,3 15 8,2 14,5 1.3 13,8 1.8 03 -9.2 -15.8 -03
Kamenck-Ypanbekul -151 13,4 -53 45 1,6 16,8 18,6 15,7 10,0 28 -59 -12,4 23
TypuHck -16,6 -1 b =51 34 10,6 16,1 183 15,2 93 18 -12 -13,6 14
LWamaps! -154 -13,6 =53 3.1 10,4 15,7 1.7 14,7 91 18 -6,2 -12,6 16
Pecnydnuka CeBepHas Ocemus - AnaHus
Bnadukabka3 -2,0 -15 33 9.8 14,5 18,3 20,8 20,4 15,8 9.8 3,7 -0,6 94
CMonenckas odnacme
Basema -83 -16 =22 56 12,3 5.7 115 159 10,5 L6 -13 -58 47
CMoneHck -15 -6,7 -1.7 6,1 12,6 158 116 16,3 10,9 50 -0,6 -49 53
CmaBponoabckuil kpal
Apsaup -33 -28 29 11 115 22,3 25,2 24,2 18,3 10,7 4,2 -05 10,8
KucnoBodck -25 -19 19 8,2 12,7 16,0 18,6 18,3 14,0 8,6 34 -0.7 81
MuHepanbHsle Bodsl -33 -2,6 2,8 10,3 15,6 19,7 22,7 221 16,9 10,0 3.8 -11 9,8
HeBuHHoMbICCK -31 -22 31 10,4 15,7 196 225 22,0 16,9 10,1 39 -09 9.8
Cmabponons -29 -23 23 99 153 193 223 217 16,4 9.8 38 -05 9,6
Tamdobekaa odnacmb
TamdoB -88 -83 -26 15 14,9 183 20,2 18,7 12,7 56 -1.0 -6,1 59
Pecnydnuka Tamapcma (Tamapeman)
Byaynsma -12.8 -18 -55 45 12,9 169 188 16,9 11 32 -43 -10,1 33
Enadyea -12,5 -15 =42 53 13,4 119 20,0 17,6 1.6 40 -33 -9.7 40
KasaHb -6 -10,7 -42 Sk 13,6 17,8 20,0 179 1.8 43 -29 -86 Lb
TBepckas odnacms
Bexeuk -10,7 -9.2 -35 4,2 1.9 15,7 11,6 15,6 10,0 338 -16 -6.8 39
Cmapuua -87 -19 -23 53 12,0 156 116 15,8 10,3 45 -13 -59 L6
TBeps -8,8 -8,0 -21 55 12,4 16,2 18,4 16,4 10,6 46 -14 -6,0 48
Tomckas odaacmb
Anekcandpobekoe =214 -19,0 -96 -16 6,1 14,8 18,0 141 17 -08 -6 -18,1 -18
KonnaweBo -20,2 -135 -85 0,1 18 15,7 18,4 14,7 83 03 -10,2 -171 -0,7
CpedHul BacwaaH -201 174 -8,0 0,2 11 156 18,4 14,5 83 01 -10,5 -11,0 -0,7
Tomck -18,1 -15,7 -13 17 9.6 16,2 18,7 15,4 9,1 1.4 -85 -15.2 0,6
Yemb-03epHoe -211 -18,1 -89 -0k 11 15,6 18,5 14,4 17 -07 -7 -18,3 -13
Tynbckas odaacms
Tyna -8,0 -15 -21 6,6 13,8 171 19,0 17,4 16 S5h4 -10 -56 56
Pecnydnuka Tuba
Kbi3bin -29,4 -24,3 -10,6 (% 12,2 18,5 20,3 11,5 10,3 09 -13.2 -257 -16
TiomeHckas odnacme
NleMbaHCKoe -18,9 -16,7 -4 0,7 83 15,3 18,0 14,3 8,4 0,6 -9.4 -15.9 -0,2
Todonbek -18.,4 -16,3 -12 23 9.9 16,3 185 151 91 15 -8.1 -15.2 06
TrMeHb -16,3 -14,0 -56 40 1.2 16,6 185 15,6 9,7 22 -6,8 -1B4 18
Yomupmekas Pecnudnuka
[nazof -143 -129 -56 29 10,8 15,7 19 15,2 9.4 2,2 =52 -1.2 21
Uxebck -135 -12,2 =51 39 12,0 16,6 18,7 16,2 10,3 2,1 -4,6 -10.7 29
Capanyn -13.2 -12,0 -5.0 43 12,5 112 193 16,8 10,8 32 -43 -10,4 33
YnbaxoBekas odnacms
Cupckoe -10,9 -10,6 -41 6.1 13,7 17,4 195 17,5 "7 L6 -2,1 -18 46
YnbaHoBck -10,6 -10,8 -45 59 139 181 20,0 18,0 12,2 46 -26 -81 47
XadapoBckud kpad
AsH -18,0 -16,4 -10,2 -33 19 15 12,2 13,6 9.k 06 -10,3 -16,1 -2,4
baddykod -20,0 -19,2 -13,4 bk 21 1,0 15,0 15,8 1.8 3,7 -1.0 -15.8 -7
BukuH -206 -15,9 =57 S.h 12,8 18,2 216 203 13,7 53 -6,3 -115 26
Bazemckul -19.8 -155 -6,1 5,0 12,7 18,2 215 20,0 13,6 52 -6,6 -11.0 26
Baciau -238 -19,0 -89 25 10,4 16,4 20,0 18,5 1.6 2,4 -9.6 -209 0,0

v
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HaceneHHud nyHKm | Il . v v Al Vil Vil X X Xl Xl od

[lxaop3 -19.4 -17.6 -1.0 -2,6 33 15 156 16,1 15 28 -8,0 -16,5 -12
Um. Monunel Ocunexko -26,1 -21k -10,8 05 8,4 15,1 18,2 17,0 10,7 12 -13,0 -24 4 =21
KoMcoMonbck-Ha-Amype 249 -19,7 -9,1 25 10,8 17,4 20,8 191 12,5 3,2 -10,1 -215 0,1
HuxxemamdoBckoe =251 =210 -10,8 11 9,6 16,1 195 18,0 "7 21 -10,3 -219 -09
Hukonaebck-Ha-Amype -222 -19.3 -6 =22 51 13.0 16,7 16,0 10,5 19 -101 -19,5 -18
Oxomek -208 -18,7 -12,6 -bb 2,0 1.1 125 13,5 8,6 -1.7 -137 -19.3 -39
Cobemckas FaBaHb -158 -13,7 -6,6 09 6,1 10,9 14,8 16,8 12,9 56 bk -12,7 1,2
Cogutickud Mpuuck -31,0 -25,8 -15,7 -38 55 12,4 15,6 13,0 6,0 -46 -19,5 -298 -6,5
Tpouukoe -218 116 -8,1 33 1,6 1.8 21,0 19,5 13,2 bk -18 -18,7 14
XadapoBek -20,2 -16,0 -6,6 46 12,4 18,0 21,4 19,7 13,6 49 -12 -17.7 22
YymukaH =211 -17.8 -101 =22 28 8,6 12,6 14,2 99 1.0 -12,0 -20.4 -29
Pecnydauka Xakacus
AdakaH -18,7 -16,3 -6,0 40 13 118 199 16,8 10,0 2,0 -15 -15.4 15
Wupa -13,0 -15,4 -1.0 2.4 9,6 15,9 18,1 15,2 9,0 16 -16 -14,5 09
Xaumei-MaHcuiickull aBmoHoMHul okpyz - 102pa

| bepesoBo =221 -201 -10,6 -3 39 12,4 16,5 12,6 6,5 -21 -12.8 -18,7 -3,2
KoHduHckoe -18,9 -17,0 -19 0,6 87 16,0 188 15,2 8,8 07 -91 -15,6 0,0
Neywu -17.8 -155 -6,2 17 9,0 5.7 183 14,8 8,8 08 -85 -14.8 05
OkmsdpbCkoe -209 -18,4 -88 -16 57 13,6 1.2 13,2 1.0 -15 -4 117 -2,0
CocbBa -22,4 -19,6 -93 -2,0 55 131 17,0 12,9 6,8 -16 -12,8 -18,9 -2,6
Cypaym -1 -19,0 -9.7 -2,2 55 14,3 18,1 14,2 1.8 -09 -1,6 -17.8 -19
Yeym -206 -18,1 -8,6 -08 6,5 14,8 19 141 19 -05 -1 -17.6 -14
XaHmbl-MaHculck -201 =179 -84 -0.7 1.0 14,8 18,0 14,2 19 -03 -10,4 -16,8 -11
YenaduHckaa odaacmb
BepxHeypanbck -16,7 -15,8 -8,2 31 11,6 16,3 17,8 15,6 9.8 2,2 -6,2 -13,8 14
HazenempoBck -15,1 -13,4 -56 35 10,6 15,6 17,4 14,7 9.2 2,0 -6,0 -12,5 1,7
YenaduHck -15,0 -135 -58 47 12,4 17,6 19,2 16,7 1,0 35 =53 -12,2 28
Yeyenckasn PecnuSauka
po3HbId -2,1 -18 38 1,0 16,7 211 24,0 231 18,2 10,8 46 -01 10,7
YyBawckas Pecnydnuka - YyBawus
Mopeukoe -10,9 -10,4 -4,3 538 13,5 11 19,2 1.3 N4 % -2,1 -8,1 43
Yedokcaps! -4 -10,4 -43 48 13.0 11 19,4 17,2 "2 39 -32 -8,7 40
Yykomekud AOQ
Anadbipb -209 -219 -19,5 -13,0 -19 63 N4 101 47 -49 -137 -19.6 -6,9

| bepesoBo -24.2 -24.9 -231 =151 -16 9.1 12,2 9.7 32 -19 -18,8 -252 -89
MapkoBo -256 -25,0 -213 -13,6 0,0 11,6 14,6 12 Lk -15 -18,6 -249 -19
OmMonoH -36,8 =344 -25,8 -133 2,2 121 14,4 10,5 32 -10,5 -266 -355 -1?
OcmpoBHoe -34,0 -325 -24,2 -12,8 1.9 19 14,0 9.9 2,8 -10,8 -25.1 -32,7 -1,0
Yemb-0nod -36.1 -34,3 -254 -13,0 23 19 13,9 9.8 28 -10,9 -26,6 -34,6 -1?
3HbMyBeem =251 -254 -22,5 =151 -08 10,6 13,4 99 29 -88 -19,2 -24.8 -88
AIMano-Heneukud aBmoHoMHLID okpy2
Mappecans -216 -219 =173 -12,8 =52 23 13 12 38 -4,2 -12.7 -119 -18
HadeiM -231 -22,6 -14,0 -15 0,2 10,5 15,7 12,0 58 -39 -15,1 -205 -53
Canexapd =241 -231 -151 -8,6 -08 9,2 14,6 12 S5k -38 -14,9 -203 -59
Tapko-Cane -25.2 -23,6 -14,9 -18 0,0 13 16,4 12,4 58 -4,3 -16,1 -217 -5,6
YpeHaol -265 -24.9 -16,7 -10,0 -16 9,7 155 "7 50 -55 177 -228 -1,0
fipocnabekas odnacms
AipocnaBnb -10,2 -9.1 -33 47 12,0 16,1 18,4 16,2 10,3 4,0 -23 -13 43
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1.4. MNpedenbHo donycmuMble depopMauuu

Wmeemcs 2 nodxoda k onpedeneHutw npedenbHbix dedopmauud, peznameHmupoBarHbix CIT 22.:

Modxod N1 (n. 5.6.46, 5.6.47 CM 22) MpedensHsie depopMauuu Ha3Haydlmcs u3 Heodxodumocmu
codnwdeHus:

a) npedensHeix dedopmauuld ocHoBaHus S, ¢ uCxods U3 MEXHONO2UYECKUX UAU apXUmeKmypHbIX
mpedoBanuld k depopMayuu coopyxeHus (usMeHeHue npoekmHbix ypoBHel u nonoxeHud coopyxeHus B
uenoM, omdenbHbix e20 3neMeHmod u odopydobaHus, Bkawyvas mpedobaHusa k HopManbHou padome nudmod,
kpaHoBozo odopydoBaHusi, nodbeMHbix ycmpolcmb 31eBamopob u m.n.);

8) npedenbHbix dedopMauul COOpyYKeEHUS Suf ucxods u3 mpedoBaHul k npoyHocmu, ycmouyuBocmu

U mpewuHocmolUKoCmMu KOHCMpPYkuuU, Bkawyas odwyrw ycmouyvuBocmb coopyxeHus,.

Nodxod N2 (n.5.6.50 CN22) MpedensHas depopmauus ycmaHaBauBaemcs npunoxenuem I CMN 22
3mom nodxod ucnonb3yemcs Ha 98% npoekmupyeMsix 38aHUL.

Lumama M.5.6.50 CM 22: MpedenbHble 3Ha4veHus dedopmauul ocHoBaHul donyckaemcs NpUHUMAMb
C021GCHO NPUMOXEHUK [, 8CAU KOHCMPYKLUU COOPYXEHUS He paccyumaHsl Ha ycunus, BosHukawwue B Hux
npu B3aumodedcmBuu ¢ ocHoBanuem u B 3adaHuu Ha npoekmupoBaHue He ycmaHoBeHsl 3HAYEHUS Sy .

CnpaboyHasa madnuua 12. MpedensHbie dedopmayuu ocHoBaHus ¢dyHdamMeHmoB odbekmob HoBozo
cmpoumenscmBa. (ppazmenm Mpunoxewus . CN 22).

CoopyxeHus pedensHbie dedopMauuu ocHoBaHus
¢yHdameHmoB

OmHocumenbHas pasHocmb (MakcuMansHas sp4*

As —
ocadok (T)u unu cpedHsas S,
ocadka, tM

1 MNpou3BodcmBeHHble U 2paxdaHCKUe 0GHO3MAXHbIE U MHO203MaXHble 3dAHUSA C NO/HLIM KAPKACOM
(Bbicomod He donee 75m)

Xene3odemoHHbIM 0,002 10
Xene3odemoHHbIM, € ycmpoucmBoM xene3odemoHHbIX 0,003 15

nosicoB unu MoHoAUMHLIX Nepekpeimull, @ MaKxe
30aHUA MOHONUMHOU KOHCMPYKUUU

CMANbHLIM 0,004 15

CManbHbIM, ¢ ycmpoucmBoM xene30demoHHbIX nNosicoB 0,005 18
UAU MOHO/IUMHBIX Nepekpbimul

2 30aHus u coopyxeHus, B KOHCMPYKLUSAX KOMOPbIX He 0,006 20
Bo3Hukakm ycunua om HepaBHoMepHbix ocadok
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CoopyxeHus pedensHbie dedopMauuu ocHoBaHus
¢yHdameHmoB

OmHocumenbHas pasHocmb (MakcuMansbHas sp4*

As —
ocadok (T)u unu cpedHsas S,
ocadka, tM

3 MHozo3maxHble deckapkacHele 3daHUS C HecywuMu cmeHaMu u3 (Beicomol He onee 75M):

KPYNHbIX NaHeneu 0,0016 12
KpynHbIx dnokoB unu kupnu4Hol knadku des 0,0020 12
apmupobaHus

KPYnHbIx 810k0B unu kupnu4HoU knadku de3 0,0024 18

apmupobaHus, ¢ apmupoBaruem, B moM Yucne c
ycmpoucmBoMm xene3o0emoHHbIX noscob unu
MOHOANUMHbIX Nepekpbimul, a makxe 3daHus
MOHO/AUMHOU KOHCMPYKU UU

Bricomuble 30aHus (donee 75 M).

BeicomHble 3danus Bbicomod 75-200m (n. 10.28 CM 22) | CM. das 3daHuld Beicomod 20
He donee 75M

Boicomuble 38aHust Beicomod 300m (n. 10.28 CM 22) CM. dns 3daHuld Beicomod 10
He donee 75M

BoicomHble 3daHus Beicomod om 200 do 300m (n. 10.28 Mo unmepnonsuuu Mexdy 200 u 300M
cn 22)

NpumeyaHue k madauue.

3na4eHue npedenbHod MakcumanbHoU ocadku ocHoBaHus dyHdamMenmoBb sL'** npumensiemcs K
coopyxeHusiM, B0o3BodumbiM Ha omdenbHo cmoswux d¢yHdaMeHmax Ha ecmecmBeHHoM (uckyccmBeHHom)
ocHoBaHuu unu Ha cBalHbix pyHdameHmax ¢ omdensHo cmosiwuMu pocmBepkamu (AeHMOYHbLIE, CMoAdYamble
u m.n.).

2 3HaveHue npedenbHou cpedHed ocadku S, ocHoBaHua ¢yHdaMeHmoB npuMeHswmca K
coopyxeHusM, Bo3BodumbiM Ha eduHoM MOHOAUMHOM Xene3odemoHHoM ¢yHdaMeHme HepaspesHol
KOHCMPYKUUU (nepekpecmHbie NeHMOoYHbie U nAumHble GpyHdaMeHmsl Ha ecmecmBeHHoM unu uckyccmBeHHoM
ocHoBaHuu, cBalHble gpyHdaMeHmsl ¢ NAUMHLIM pocmBepkoM, naumHo-cBalHble dyHdameHmbl u m.n.).
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2. NaumHbll pyHdaMeHm

2.1. OnpedeneHue pacyemHo20 conpomuBieHus 2pyHma

PacyemHoe conpomuBieHue 2pyswma R 6 coomBemcmbuu c n. 5.6.7. CN 22. (popmyna 5.7):

_ Yc1Yc2

R
k

[Mykzby" + quly,II + (Mq — 1)dby," + MCCII]

b - wupuHa ¢yHdamenma (npu demoHHoU unu wedeHo4Hol nodzomoBke monwuHol h,
donyckaemcs ybenusuBams b Ha 2hy,).

Mpunumaemcst dns omdenbHbix ydacmkod ¢yHdamenma 3daHus no wupure b, Ha komopol
paccyumbiBaemcs dabneHue u pacyemHoe conpomuBnerue (caydau A-[l no onbimy npoekmupoBaHus).

Qns kpyanozo ¢pyHdameHmod b Haxodsm kak kBadpamHeld kKopeHb om naowadu ¢pyndamenma A (cayyad
E cM. npumevaHue k n. 5.7. CN 22).

bcp ucnonb3yemcs dns onpedeneHus MUHUMAAbHOU 2AYyduHbl cxumaemod moawu (dna pacyema R He

ucnonb3yemcs).
b b2 L

Do =fb1 +b2eb3+bul/4 _ _

= bep =(b1 +b2}/2 =
b;p :by bcp =(b1 +b2}/2
b: bs b2
by

3

az

fnowade pyndamenma A
b =far +azl/2

b=vA

ar

k - koadduuueHm, npuHumMaemsld pabHeiM 1, ecnu NpoYHOCMHLIE Xxapakmepucmuku zpydma (@ u
cyy) onpedeneHsl HenocpedcmBeHHsiMu ucnbimaHusiMu (no pesaynsmamam MMM, u k=1,1 , ecnru oHu
npuHsmbl no cnpaboynbiM madauuam npunoxeHus A CIM 22.;

Yc1, Ycz — Ko3pduuyueHmsl ycnoBud padomsl, npuHumaembie no madauue 55 CM 22,

M, , Mg, M. - ko3pduyuenms no madnuue 55 CM 22.
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dq 3ns naumHbix ¢dyHdameHmoB npuHuMaemcs Kak HauMeHbwas 2AyduHa om nodowBbl naumbl do

ypoBHsa nnaHupobku.
d; 2nyduna nodBana, paccmosiHue om ypoBHs naaHupoBku do nona nodBana, M (dns coopyxeHul
¢ nodBanom 2nyduHol cBeiwe 2 M npuHuMakm pabHeiM 2 M),

OnpedeneHue k,

npu b < 10M npu b > 10M
k,=1 kz=%°+o,2
ZOZBM

Cy; — ocpedHeHHOe pacyemHoe 3Ha4eHue ydenbHoz0 cuenneHus, klla

@1 - ocpedHeHHOe pacyemHoe 3HAYeHue yzana BHYmpeHHezo mpeHus, 2pad

Y11 - ocpedHeHHoe pacyemHoe 3Ha4veHue ydensbHo2o Beca 2pyHmoB, 3anezakwux Huxe nodowbBbl
¢yHdamenma (npu Hanuyuu nodsemHsix Bod onpedensiemcs ¢ yyemom B3BewuBawezo dedcmBus Bodwi).

@11, Ci1, Y — onpeGenswom Npu Xxapakmepucmukax 2pyHma, onpedeneHHbix npu doBepumenbHol
BeposmHocmu 0,85 (He 0,95, nockonbky R 3mo Bmopas 2pynna npedenbHbix cocmosHul). 3Ha4eHus
onpedensiomcs dns 2pyHMA MOWHOCMbK Z .

Onpedenerue z (omcyumbiBaemcs BHU3 om nodowbs ¢yHdameHnma)

npu b < 10M npu b > 10M
z=Db/2 z=z,+0,1b
21:4M

[ns cnyyas 1 (odHo20) cnos zpyHma, 3anezawwezo B npedenax Beicomsl Z

P11 i Yu

Mpu  Hanuquu  nodsemHbix  Bod
onpedensemcs C yyemom
B3bewubarweao dedcmBusa Bodbl no
Ys—¥w
opMyne ==
dopMyne Ysp 1te
¥Ys — ydenbHbit Bec yacmuy 2pyHma

Yw — ydenbHuil Bec Bodbl.

Lns cnyyvas 2 (88yx) cnoeB B npedenax Beicomsl Z

P11 Ci Y
_eumhiz + eu@)ha, _ cyhiz + eneyha; _ Yuawhiz + vu@eha,
= Cir = Yu=
z z z
Mpu  Hanu4uu  nodsemHbix  Bod
onpedensemcs C y4yemom

B3BewuBatwezo detucmbus Bodbl no
_ Vs ¥Yw

dopmyne Ysp = Tre

¥Ys — ydenbHbll Bec yacmuy 2pyHma

Yw — ydenbHbil Bec Bodbl.

zZ = hlz + hZZ
hq, - Bbicoma 1 cnos B npedenax Beicoms Z.
hy, — Buicoma 2 cnos B npedenax Buicomsl Z.
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Lns cnyvas 3 (mpex) cnoed B npedenax Buicoms Z

P i Yu
P = = Yu=
_ @umhiz + eueyhz + @ue)hs, _cuayhiz + cueyha, + cn)hs, _ Yuwhiz + Yueyha: + Yue)hs:
z z z

Mpu  Hanuquu  nodsemHbix  Bod
onpedensemcs C yyemom
B3bewubarwweao dedcmbusa Bodbl no
Ys—¥Yw
opMyne ==
dopMyne Ygp 1te
¥Ys — ydenbHbll Bec yacmuy 2pyHma

Yw — ydenbHbil Bec Bodbl.

zZ = hlz + hZZ + hgz
h3, - Beicoma 3 cnos B npedenax Buicomsl

Y'11 - ocpedHeHHoe pacyemHoe 3HauveHue ydenbHoz2o Beca 2pyHmoBd, 3anezarwwux Belwe nodowbel
¢yndamenma (npu Hanuyuu nodsemHsix Bod onpedensemcs ¢ yvemom B3BewuBawuwezo delcmBusi Bodsi),
kH/M. y';; onpedensiemcs aHanozudHo Yyp, MeHss B dopmynax Zz Ha dj.

CnpaBoyHas madnuua 13. OnpedeneHue ko3dpuuueHmod Ycq, Yz - Tadauua 5.4. CN 22.

[pyHmbI Ko3adouuueH | KoadpduuueHm yo, 0ns coopyxeHul € Xecmkol KOHCMPYKmuBHoU
m ¥Ye1 cxeMol (k_makol omHOCAMCs MoHoAumHble 3daHus) npu
OMHOWEHUU GAUHbI COOPYXeHUs unu e20 omceka K Beicome L/H,
paBHom
Loy 3,5 3 2,5 2 15 u MeHee
donee
KpynHo0810MOYHbIE C NECYAHbIM 14 1,2 1,24 1,28 1,32 1,36 14
30N0/NHUMENEM U Necku, KpPOMe Menkux U
nbineBameix
Mecku Menkue 13 11 114 1,18 1,22 1,26 13
Mecku nbineBamsie: ManoBnaxHsie 1,25 1,0 1,04 1,08 1,12 1,16 1,2
u BnaxHble, HacblweHHble Bodou 11 1,0 1,04 1,08 112 1,16 1,2
['nuHucmble, @ makxe KPYnHOOdNOMOYHbIE C 1,25 1,0 1,02 1,04 1,06 1,08 11
2/UHUCMBIM 3QNO/HUMENEM C Noka3lamenem
meKy4yecmu 2pyHma uau sanonHumens I, <
0,25
To xe, npu 0,25<I; <0,5 1,2 1,0 1,02 1,04 1,06 1,08 11
To xe, npu I; > 0,5 11 1,0 1,0 1,0 1,0 1,0 1,0

MpuMeyaHus:

1 K coopyxeHusM c xecmkol KoHcMpykmuBHOU cxeMol OMHOCAM COOPYXeHUs, KOHCMPYKUUU KOMOPLIX CNeuuansHo
npucnocodneHsl kK Bocnpusimut ycunud om depopmauuu ocHoBaHud.

2 [lns 30aHUl ¢ 2udkol KOHCMpYkmuBHOU cxemol 3HAYeHUe KO3(QAPUUUEHMA Yz NPUHUMakm pabBHeiM eduHuue.

3 MMpu npoMexymoyHbix 3Ha4eHusx L/H koadgopuuueHm yc, onpedensiom uHmepnonsuued.

L [lns puixnbix Neckod yeq1U Yez, NpuHUMakm pabBHeiMu eduHuue.
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Y2on BHympeHHe20 mpeHus Py, 2pad. Koag¢puuueHms!

M, M, M,
0 0 1,00 3,14
1 0,01 1,06 3,23
2 0,03 112 3,32
3 0,04 1,18 3,41
A 0,06 1,25 3,51
5 0,08 1,32 3,61
6 0,10 1,39 3,71
1 0,12 147 3,82
8 0,14 1,55 3,93
9 0,16 1,64 4,05
10 0,18 1,13 L7
1 0,21 1,83 4,29
12 0,23 1,94 4,42
13 0,26 2,05 4,55
14 0,29 2,17 4,69
15 0,32 2,30 L 8L
16 0,36 2,43 4,99
17 0,39 2,57 5,15
18 0,43 2,13 5,31
19 0,47 2,89 5,48
20 0,51 3,06 5,66
21 0,56 3,24 5,84
22 0,61 3Lk 6,04
23 0,66 3,65 6,24
24 0,72 3,87 6,45
25 0,78 4,1 6,67
26 0,84 4,37 6,90
217 0,91 4,6k 114
28 0,98 4,93 1,40
29 1,06 5,25 1,67
30 1,15 5,59 1,95
31 1,24 5,95 8,24
32 1,34 6,34 8,55
33 1,44 6,76 8,88
34 1,55 1.22 9,22
35 1,68 1,71 9,58
36 1,81 8,24 9,97
37 1,95 8,81 10,37
38 2.1 9, kL 10,80
39 2,28 10,11 11,25
40 2,46 10,85 1,73
41 2,66 11,64 12,24
42 2,88 12,51 12,79
43 3,12 13,46 13,37
Ll 3,38 14,50 13,98
45 3,66 15,64 14,64
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Nns pacyema daBneHus p nod nodowBol ¢yHdameHma 4na pacyema ocadok UCNOAb3YKM

HopMamuBHble dnumensbHele Hazpysku (n 5.2.5 CN 22).

NaBneHue p He BonxHo npeBeiwamb npedensHo ycmaHoBneHHoe B cnpaboynolu madauue 15.

CnpaboyHas madnuua 15. MpedensHoe daBneHue nod nodowbBou ¢pyHdameHma p

MNopamemp Modol y4acmok, Kpaebas 30Ha Yanobasa 30Ha
kpoMe yanobol u
kpaeBol 30HsI

MpedensHoe R 1,2 R (n.5.6.26 CN 22) 1,5R (n5.6.26 CN 22)
conpomuBneHue
ocHoBaHusa npu

pacyeme no
dedopMauusam

Yacmsie Bonpocsi.

Bonpoc 1. [Novyemy pacyemHoe conpomubnerue epyHma omHocumcs ko Bmopou epynne npede/ibHsix
cocmosaHuu?

OmBem. PacyemHoe conpomubsenue epyHma ozcpaHuyuBaem degopmayuu epyHma. [lpu
npebsiweruu pacyemHozo conpomubaernus 3aBucumocmu Mexdy HanNpAXeHusMU U degopMayusMu
nepecmaem ObiMb AUHEUHOU U epyHm nepexodum 6 naacmuky ¢ pe3kuM HapacmaHueMm degopmayud.

Bonpoc N°2. flonyckaemcsi nu ompsiB ¢yHdamenma om ocHoBaHus?

Om6em. [ns paccmampubBaemsix 8 cnpaboyHuke 3davuu 8 coomBemcmBuu ¢ n. 5.6.27 (1 22
donyckaemcs ompsiB pyHdamenma om ocHoBawus He donee % daumsl (cayqal das 3darus des kpaHa).
B deucmBumenbHocmu HU 0GuH onsimHbIU npoekmupoBuuk He donycmum, 4moldsl KOHCmMpykmubBHoe
peweHue Obin0 ¢ makum ompsiBom @yHdameHma, nocko/bky npedckaszams @akmuveckoe nobedeHue
KOHCMPYKYUU U 2pyHma pacyemHsiM nymeM G0B80/bHO C/A0XHO.

Bonpoc N23. B kakux cay4asax Haudosee 4acmo npoucxodsm ompsiBei?
Om6em:

Cnyyad 1. bosnbwue BempoBeie Hazpysku, Oosvwas Beicoma 30aHus u Masas n/aowads
pyHdameHma.

Cnyyad 2. bonbwue oGHocmopoHHUe koHcoAu 3daHusi B covemaHnuu ¢ BempoBeiMu Haepy3skamu.

Cnywau 3. Manas xecmkocms ocHoBaHus 6 coyvemanuu ¢ BempoBeiMu Haepyskamu u/uau
0GHOCMOPOHHUMU KOHCO/ASIMU.

Cnyvau 4. Benavimue g¢yHdamenma/dosbwoe dedcmBue dabrenus Bodsi.
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

2.2. AnzopumM pacyema ko3ppuuyueHmod nocmenu B npozpamme

Koapduyuenm nocmenu zpydma Cq (unu ko3adduuueHm xecmkocmu 2pyHma) — 3mo Ko3dduuueHm
pabBHbil  omHoweHuw daBneHus, npunoxeHHo2o K KakoU-nudo moyke (3neMeHmy) noBepxHocmu

ocHoBaHusa P, K ocadke s BosHukarwweld om  3moz2o  dabneHus B  3mold  Xxe  mouke.
C P
1= 7
s

P — dabBneHus npunoxeHHoe k noBepxHocmu 2pyHma;

S - ocadka B mouke npunoxeHus dabBneHus;

Waea. 1. NodknwyeHue 2pyHmobozo Maccuba.
Ha daHHOM waze npozpaMMe Heodxo0GUMO «0dbACHUMBLY, 4Ymo sBasemcs dyHdamMeHmHoU naumod.

B «TpexmepHoM 2pyHmoBom mMaccuBe» 3adaem cnucok 3neMeHmoB, cocmabnswwux gyHdamerm.

[lns 3moz0 BuidensieM = 3neMeHmbl GUHAAMEHMHOD NAUMLI U HaXuMaeM «B cnucok».

PegakTvpoganne  Kecrkoorm  Harpyskm  KoHOpywpogsaHwe

+ foBasue yzen Ctrl=Shift=N
.ﬁ AoBABMTE INEMEHT Ctrl=Shift+E
[Z,  A0B3BMTE 3NEMEHT, NEPEUNTANE Y3kl
S" AoBaBUTE CYNepanemeHT

flo6aBuTh ceTb WAk y3en ceTi
E PerynapHeie parmMeHTEl W CETH Ctrl+Shift+<R
i Pepmbl
& MpoCTPaHCTEEHHEIE paMEl Ctrl=Q
E Co3AaHWE U TPUAHTYAALMA KOHTYPOB Ctri=T
[ Nosepxocn pawenna Ctrl=Shift=0
i) CO34aHMe NoBepxHoCTel 2=T(xY) Ctri+F
i | TeofesuueckHil Kynon... Ctrl=G
&) | O6BeKT, 338aHHLIN NEPEMELLEHNEM WIN BPALEHHEN 06PasyOwWei
[l | LlenHas AMHKA...
‘1" TpexmMepHEIR TPYHTOBEIA MACCME
& Nockuil rpyHTOBSIH MacME I}

Cosaarie obvemusix K3 rpyntosero vacc.. X

Daiin rpyrra (*.sld), comsarbii ¢
TEKYWEN MOAEEIO TDYHT:

I8 Nepenats snemexThl, COCTaBNAIOUIME

GYHABNENT, KaK FPYTIY Harpy3OK. 1

[TJHe oBrosnsTs dyraament
MoaKnIoHHTE Homes rpyHTa
PEAAKTUPOBATL MOAEME FPYHTa

OTHOUUTE Hodens rpyHTA

CrICOK 3NEMEHTOR, COCTABNAIOLLAX BYHABMERT

[ YaTeiBaT ROMONHAT, HArPY3KH Ha rRYHT

War TparrynALm 1 M

[ Heneisie XecTkocTit rpyHTa

[ OrcaiimiTe rpyrToBEIi Macams
sepTIKanBHoMY MaCTHa s /C 3
YIPYToH ocrosaHHN

Mony#1ms K3 rpyvTa ?
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Nlanee HaxumaeM «[lodknkw4umb Modenb 2pyHmMa».

K3 rpyrrosare

®aiin rpyTa (*.sld), ceszanHeNt
TEKYWEI MOAENEIO MPYHTa:

Cozaanme ofisemuen K3 rpyrToBoro Macc.. X

daiin rpynTa (*.sld), ceasaHHeN ¢
TEKYWEA MOARMLIO TPYHTa:

I8 Nepenats snemeHTel, COCTaBNSIOUIME
GYHAEMEHT, K3K FPYNNY HarpysoK

[[] He ofHoBnsTs dyHaaMeHT

TloOAKIOHHTE HOAEE PYHTE

CMUCOK SNEMEHTOE, COCTABNADLUMK BYHAAMEHT

326570 326572 326574 326576 326578
326580 326582 325584 326586 326588 |
326590 326592 326594 326596 326598
326600 326602 326604 326606 326608

I8 MepenaTs 3nemeHTLl, COCTABNAOWME
yHAGMENT, KaK rpYNy Harpysok

[ He ofHosnaTs dyHAZMEHT

TMoAKIO4UTE MOREML TPYHTE N

rpyHTa

CrMCOK 3NEMEHTOB, COCTEENAIOWNX (YHAAMEHT
326570 326572 326574 326576 326578
325580 326582 325584 326586 326588 |

326590 326592 326594 326596 326598
326600 326602 326504 326606 326508

OTMeTUTE

[] YumTbIBATE AONONHAT. HArPY3KH Ha FPYHT

i ]

[C] Henumeiirsie xecTkocTh rpyHTa

[ Oaiitis rpywTosBi macois
BEPTHUKANBHBIMW NMNACTHHAMA Ha =
ynpyron ocHosarN

OTmeTuTE

[ YuuTEISaTE SONOAHAT. HAMDYSKA Ha TRYHT

1 ]

[C) HenurefiHele XecTKOCTH rpyHTa

(] Oaiie rpywTosei macoss
BEPTUKaNEHEIMUA MNSCTHHAMKA Ha 3
Ynpyrom ocHosarN

Bo BcnnbiBwem okHe BBodum uMs u npu HeodxodumMoCmMU MeHSEM PACNONOXEHUE COXPAHAEMO20

¢alna. HaxumaeM «OmKpbimb».

W OTkpLTs daiin MoAEAM rpyHTa

™ <« MMonesoeatenn > OBwwe > OB6wme gokymentsl > LIRASAPR > LIRASAPR 2022 > Data , C

Ynopagounts v Hoeas nanka

s

1]
=]
<

[ata namerenna Tun Pazmep

HeT 3nemenTOB, YAOENETEOPAIOLLNX YCIOBMAM NOUCKE

Wma daina: | Tpywr.sid

Daiinel mogeneii rpynta (*sld) ~

MosBumcsa okHo c cucmeMol «[ pyHm».

BE=

38AHHE U Pedé PAaCWMPerHOE P PacdeT  AHanns  PacumpenHi enesoeTaH

=0

rpynTos Harpyskn pactera

i oafin Bup Crewa Ynpyroeocrosanme Cepomc o

a2 My RS PR R IR, R AN LA MR EER TN

XapaKTEBHCTHEN CKBAXHHEN IMMODTP OBaHHEIE SKeTpANoNaLK MapamMeTpH

TIK MPA-CATIP 2022 R1.1 x64 - [Ipynr.sid]

MeTann npnny
s @ 0
B

% a
1y
PesyneTaTl | JokymeH- || Bubop MokasaTe
- e || - || 27~

Q- RS n] — s s H A Vot N LR

imEFEr AR L G BKN T 23D 08T s P TH O A% s et 8 % AlRRE ST

-

P
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Ecnu HyxHo BblUmu Ha3ad B pacyemHyw Modenb, MO HUXHO HAXAMb HUXHUU KPeCcmuk.

022 R1.1 x64 - [TpyHT.sld] - O st

3TH || doEyMeH-

o
+

d
Gop

S
Bl MokazaTe
' -

~ OKHO

CTHNb

B

Waz 2. 3adaHue xapakmepucmuk 2pyHma

[Lns 3adaHus dusuko-MexaHuyeckux cBolcmB 2pyHm HaxumMaeM Ha «XapakmMepucmuku 2pyHma.

i ®aiin  Bug

NN = N R R O NG RN Ry A s A T N

- Harpyzkm

Cxema ¥npyroe ocHosaHwe Cepewc OEHO

MR G A KK T

MosBumca okHo co cBolucmBamu. /IMPA-CATP usHa4anbHo uMeem «npuMepbl» 3adaHus cBoucmB,
Komopble HYxHo ydanumb u 3anucamb cBou cBoucmBa no pesynbmamaM UHXEHepHO-2e0/M102UYeCKUX

ussickaHud (UMK,

Bce cBolcmBa npumepa B3smsl u3 madauua-npumepa 1 Hacmoswezo cnpaBoyHuka.

—
3020 J:’,,,

EEI ﬁ% X s 5’ E%‘ h ' G, 'K OcHoBHEE  MpocagouHble  Haduwawowwe  3aconeddbie  Bewdomepsnbie  Kodcomaauds  Monsywects

| | | | | | 1
| ¥ron

| | | | | | | | | |
| [Kosd-| Yaens- | Kosddwm- [Npupon-[Mowasa-| Boaa  [Kostiim-| Conepmane | Mpeaenshoe | Kosddu- | Cansmsie rpyrer | Kosdduwment
| Hammenosaie  |UseT|Monyne [duwi-| Heii | entnepe- | Ham | Teme |NEcc | wiewr | pactwtens- |Yaensroe [sHyTpen-|Hanpsxerie| wient | Mpenen | Kosd. | nponoputo-
| rpyHTa aedop- | et | sec |xomako 2 | ena- | Texy- |Hacsms| nopuc- | meix  |awennenwe| Hero  |pacTsxenua|Casimosa jnpouHocTu|ciekenis | HansHocTi K,
| | Mawm, |Myac-|rpyrra, [ronynio ae-| Hocts, | vectn |Oprano] Toctn | octatkes, | ¢, | Tperms Rs, | o, Re, |npouroct|Tem==a
[ MMa_| coria | MH/u3 | doprawm | nome | I | g | Mia | F,® Mla | MHM3 MMa Ks W Ko rpyHTa
HacsinHoin 31 10 0.3 0018 5 L 0.85 0 0.0001 24 0.0001 12 466.667 52 nl'lecm(cpennwﬁ e=0.55...0.7, K=600...400
| NMecok MT32 40 0.3 00182 5 0.09 0.55 0 0.001 36 0.0001 15 800 52 Mecok cpeaqni e=0.55...0.7, K=500...400
Mecok U2 W E 40 0.3 0.0182 5 0.09 w 0.55 0 0.001 36 0.0001 15 600 S2 Mecok cpeariit €=0,55...0,7, K=600..,400
| CyrnuHok IT33 - i 0.35 0.0171 5 0.17 0.125 0.85 0 0.051 19 0.0001 25 550 Ls CYrMMHOK TYTOMNACTHHBIN WK NONYTEEPA
| Fnuna MI34 - 12 0.42 0.0192 5 0.3 0.375 0.8 0 0.046 3 0.0001 25 450 Cs TNMHE TYronAacTUHHEA UNK NonyTeepaan 1
| Mecok U35 45 0.3 0.0185 5 0.08 w 0.5 0 0.0001 39 0.0001 15 1300 g ) MnoTHEI NecoK KpyMHeli e=0.55...0.7, K=
| MssecThsic M6 - 2500 0.27 0.022 5 0.062 0.01 0 0.05 29 0.0001 30 58 0.32 4335.5 74 MnoTHbI necok rpasencToi e=0.55...0.7

Npuittenarus: sHasenu o, Fi. Rs B pacuere koaddpuumenTos noctend C1, C2 He MCNONBSYIOTCA, HO 3a0aioTes A7 NOCASAYOWEr0 SKkenopTa & sectkocTy [TMPA-CAMNP. 3naustua L, Re, Ks u K ucnosbsyorcs ana pacyera swectroctu ceaki (K3 57)

Omkyda dpamb napamempsl 85 BHeceHus B madauuy

Modynb Koadduuuenm | YdenbHbid Bec | Koagopuuuenm nepexoda ko 2my Modyat dedopmauul
dedopmayuu | MuyaccoHa 2pyHma
nru Mo nru Modynb ynpyzocmu 2pyHma no Bembu BmopuyHo20 HazpyxeHus 3anucsiBaemcs nod
cnpaBourol NoBepumensHas | yepmod, Hanpumep, %. MpumepHoe coomHoweHue Mexdy nepBuyHbIM U BmopuYHbIM
madnuue 2 BeposmHocmb 3 83 2.5
o 2085 Modynem nexum 6 duanasoHe om 2..5.

Mpu omcymcmBuu onbimHeix onpedeneHud Modyns dedopmauuu E,; dns
coopuxeHul 2eomexHudeckux kamezopud 1 u 2 donyckaemcs npuHumame E,.; = 5E;
(npumedanue k n. 5.6.31 CN 22)

E; - modynb degopmauuu j-20 cnos 2pyHma no BemBu nepBuyHozo HazpyxeHus, kla;
E,; - modyne dedopmauuu /~20 cnos 2pysma no Bembu BmopuyHozo Hazpyxenus, kMa.

B npumepe npunsim paBHbiM 5.
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MpupodHas MNoka3samens Boda KoaddpuuueHm CodepxaHue YdenbHoe cuenneHue
BraxHocms meky4ecmu |, nopucmocmu e pacmumentHbIx c

donu ocmamkoB

nurv nru Ecnu 4epes cnol nru nru 7

3adatmcs 2pyHma npoxodum Ecau undopmayuu JloBepumenbHas BeposmHocmb
He  npoueHmbl!, 6oda, mo Hem, mo o =0,95

a uMeHHo donu. sadawmes 2 npuHumaemcs 0

cmpoku cBolcmB
cnoeb 2pynma.
OdHa c W, dpyeas

de3 W.
Yzon MpedentHoe Ko3¢duuuenm CabBuHoBa CkanbHble 2pyHmel Ko3¢duuuenm
BHympenHez0 HanpsixeHue Mpeden Kospuguenm nponopu uoHansHocmu K
mpeHus ¢ pacmsxeHus
npoyHocmu Rc CHUXeHUs
npoyHocmu Kc

nru [lna ducnepcHbix U | MoxXHO NpuHsmMb NoO nru nru Mpunsmb no
[loBepumensHas | mpewuHoBambix Beinadarowed cnpabke /INPbI. Beinadarwwed cnpabke
BeposmHocmb CKANbHbIX odbl4HO | B pacyemHoM npumepe 3amu NNPbI
o =0,95 3adaemcs 4ucno | napamempsl He UCNO/Ab3YlMmCS

dnuskoe Kk 0

[lna coxpaHeHus odsa3amenbHo HE0dX0BUMO HAXamb 2an04ky «lpumMeHumb» "j
OcodeHHocmu 3adaHus cBoucmB u pacyema:

Mpu 3adaHuu Modyns dedopmauuu E = 100MMa cyumaemcs, ymo daHHoMy WUIM3 HasHaueH
NpuUsHak ckand. B pacyeme ko3dduuueHmod nocmenu npu HapawuBaHuu 2ayduHbl CXuMaeMol moAwu,
HapawuBaHue dydem cpa3y xe ocmaHoBneHo npu docmuXeHuU CA0S C MAKUM NPU3HOKOM, HO NpPU 3MOM
3HaveHue H,. dydem npuHAmoO He MeHee Yyka3aHHOU MuHuManbHOU 2AyYyduHel CXUMaeMol moAwu.

Om aBmopa: ecau 3daHue umeem B cBoem ocHoBaHuu ckanbHbie 2pyHmbl, mo pacdemsl B 90% cnyyaed
Bedym B MK Plaxis/Midas. MMPA-CANP, SCAD, NMMPA 10 dydym daBamb HekoppekmHble 0cadKu/xecmKocmu
cBad.

Yacmsre Bonpocsi.
Bonpoc Ne1.
Kakou gu3udeckud cMbic/1 nepexoda om 00HO20 MOGYy/s k dpyzomy?

Ombem. C noBsiwenHsi mModynem Eo; = 5E; npozpamma c4umaem do moz2o MOMEHMA Noka HA2py3ka
He cpabHsemcsi ¢ mem Becom epyHma, komopsiU BeiHyAu u3 komaobawxa. [pyHm do docmuxeHus
darHHoU Haepysku umeem doBo/bHO Ma/nyw ocadky, 4Ymo NOHAMHO, NOCKO/bKY de@opmMayuu epyHma
cqumaremcs yxe caoxubBwumuca — epyHm ynnomHeH. Koeda Hazpyska npebsiwaem BsiHymsit Bec
epyHma, mo ocadka Hapacmaem O0osee uHmeHcubHo ¢ modynem Ej.
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llaz 3. 3adaHue ckBaxuH

[ns 3a0aHua ckBaxuH HaxumaeM Ha «CkBaxuHb».

W=

rPYHTOE

i aiin

Bug

PINEAN T N SN oSN

o

XapakTepucTukr | CKEaxWHbEl MMnopTUpoBaHHb e
-

ma

¥npyroe otHOBaHWe

l ], Harpysen =
HEE Cetn -
Harpysku a O6bemHble K3

Cepenc  OKHO

RERY A I o A 6, W 22 WA IR B

HHA PP RRI B B L2 D]

1. BBoduM adconwmHyrw omMemKy ycmbs.

2. Cmabum 2anoyky u BBodum koopduHamel.

3. WenkaeM nebol kHonkoU Mbiwu no cmpoyke u GodabBnsgem 2pyHmebl

ra 1 %

L. BBoduM 2nyduHbl 3anez2aHus unu adconmHyw omMmemky nodowBsl (cmaBum HYxHbIO Mapkep).

5. Haxuma

[lonxHa nosbumbcsa ckBaxuHa ¢ HoMepoM

6. Bbodum HobBytw ckBaxuny

B koHue B6oda odsazamenbHo cmabBum

eM

i . Npozpamma BonxHa aBmomamuyecku Bbiqucnumb Bce MowHoOCMU U omMMemku.

ml

no nyHkmam 1-5.

v

Ty Crsawunsl [ x [ e [ = |
[ Crsmawa 1 M) P [ Creawuma 1 (m) 7 [§ Cremmma 1 tm) P
[ KoopauHaTe! Ao 100.00 B KoopauHate! Aboom. 1342 [ Koopaunare: Afcom, 13420
TR I R — [ = ks yoten y = %2 yeTeR
v [nyduna 0.00 * v o2 ayguna 0.00 v o200 Tyguna  70.00
= F E
8 Tat0us | ~ @ Ta6nua P& ~ B Tsnus I? &2
Wrs o D O 3aao raysuny sanerarun a1 % e O Zanan rbuny sancrania 1 F T O 3mao rnysuny odheras
S (&) Zanero % . mReEITE — ) 3anam afic. ot nonowe: () Banan afic.omm. nooiwss!
ABCoTM MowmocTo Tnyoura W | Hamenosame | | A85em. [ MownocTs Tybina AGC.oTH WowrocTs Ty6una
W | Hamwenomaie | | porowes cnoa nogowssl cnoa sanerakina W | Hanmenosanie | | 4orowes cron sanerarina
T HacenHoi.. 1 Hacsnoi 131.30 230
m 2 Mecok.. 130.05 125 415
3 Mecok.. 115.80 1425 18.40
] 4 Cymmmox 110.80 5.00 23.40
S o 101.10 970 33.10
6 Mecok.. 77.80 2330 56.40
7 VssecTank 84.20 1360 70.00
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®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

HaumeHoBaHue CkBaxuHa N1 HaumeHoBaHue CkBaxuHa Ne2
2pyHma AdconwmHas ommemka ycmbs 132,4m 2pyHma AdconomHas ommemka ycmes 132,4m
X = -2 X =162
Y =22 Y =-2
Adc. ommemka MowHocmb, | Tayduna Adc. ommemka MowHocms, | [ayduna
nodowBsl (Husa) | M 3an1e2aHus, nodowBsl (Husa) | M 3ane2aHus,
nr3 M [E} M
HaceinHod HaceinHod
9
W3 Net 1313 29 2, W3 Net 129,8 2,6 2,6
Mecok U3 Ne2 130,05 1,25 4,15 Mecok U3 Ne2 128,2 16 4,2
flecox 13 Nez 15,8 14,25 184 Mlecox 13 Nez 131 1,5 18,7
W W
Cyanunok U3 10,8 5 234 Cyanunok U3 1076 6.1 2.8
Ne3 Ne3
['nuHa U3 Nek 101,1 9,7 33,1 ['nuHa U3 Ne4 91,3 10,3 35,1
Mecok MUIM3 N5 Mecok MUIM3 Ne5
W 71,8 233 56,4 W 713 20 55,1
M3becmHsak U3 M3becmHsak U3
Ne6 64,2 13,6 70 Ne6 62,4 14,9 10
CkBaxuHa Ne3 CxkBaxuHa Ne&
AdconomHas omMmemka ycmbs 132,3 M AdconomHas omMemka ycmbs 132,4M
HaumeHobaHue X =34 HaumeHoBaHue X=-2
2pyHma ) 2pyHma Y = bk
Adc. ommemka MowHocmb, | Tayduna Adc. ommemka MowHocms, | [ayduna
nodowBsl (Huza) | M 3ane2aHus, nodowBsl (Huza) | M 3ane2aHus,
nr3 M nr3 M
HacbinHoU HacbinHoU
W3 Net 130,5 1.8 18 W3 Net 129,5 29 29
Mecok WUI'3 Ne2 128,05 2,45 4,25 Mecok WUI'3 Ne2 128,25 1,25 4,15
Mlecox M3 N2z 2,4 15,65 19,9 Mlecox M3 Nez i 14,25 18,4
W W
Cyanunok U3 106,2 62 261 Cyanunok U3 109 5 234
Ne3 Ne3
['nuHa U3 Nek 96,2 10 36,1 ['nuHa U3 Nek 99,3 9,7 33,1
Mecok MUI3 Ne5 Mecok MUI3 Ne5
W 111 19,1 55,2 W 16 23,3 56,4
M3Becmusak U3 M3Becmusak UIM3
Ne6 62,3 14,8 70 Ne6 62,4 13,6 10
Ck6axuHa Ne5 CkBaxuHa N26
AdcontomHas omMemka ycmes 132,3 M ABcontomHas ommemka ycmbes 132,2M
X = 16,2 X = 34,4
HaumeHobaHue HaumeHobaHue
2pyHma Y = 1h b 2pyHma Y= 14,4
Adc. MowHocms, M [nyduHa Adc. MowHocmb, M [nyduHa
omMemKka 3aneaaHus, omMemka 3aneaaHus,
nodowBbl M nodowBsl M
(Husa) U3 (Husa) U3
HaceinHod HaceinHod
i 129,9 2,4 2,4 i 129,7 2,5 2,5
Mecok U3 Ne2 1281 18 4,2 Mecok U3 Ne2 127,95 1,75 4,25
Mleco U3 Ne2 3.4 1,7 189 Mlecok M3 Ne2 12,8 15,15 19,4
W W
CyanuHok U3 107,3 6.1 2 CyanuHok U3 105,9 69 23
Ne3 Ne3
['nuHa U3 Nek 97 10,3 35,3 ['nuHa U3 Nek 96,0 9,9 36,2
Mecok U3 Ne5 Mecok U3 Ne5
W i 20 55,3 W 1,2 18,8 55
M3BecmHsak UIM3 M3BecmHsak UIM3
Ne6 62,3 14,7 70 Ne6 62,2 15 70

Ed
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CkBaxuHa Ne7

AdconmHas omMmemka ycmbs 132,3 M

CkBaxuHa N8

AdconomHas omMemka ycmbs 132,2M

Ed

HaumeHoBaHue X =-2 HaumeHoBaHue X =162
2pyHma Y = 30,8 2pyHma Y = 30,8
Adc. ommemka MowHocmb, | Tayduna Adc. ommemka MowHocms, | [ayduna
nodowBsl (Husa) | M 3ane2aHus, nodowBsl (Husa) | M 3ane2aHus,
nr3 M [E} M
HaceinHod HaceinHod
W3 Net 129,4 2,9 2,9 W3 Net 130 2,2 2,2
Mecok U3 Ne2 128,15 1,25 4,15 Mecok U3 Ne2 128 2 4,2
flecox 13 Nez 3,4 1,75 18,9 Mlecox 13 Nez 12,3 15,7 19,9
W W
Cyanunok U3 109,2 42 231 Cyanunok U3 106,7 56 255
Ne3 Ne3
['nuna U3 Ned 98,9 10,3 33,4 ['nuna U3 Ned 97,4 9.3 34,8
Mecok MUIM3 N5 Mecok MUIM3 Ne5
W 16 22,9 56,3 W 76,5 20,9 55,7
M3becmHsak U3 M3becmHsak U3
Ne6 62,3 13,7 70 Ne6 62,2 14,3 10
CkBaxuHa N9
AdconomHas omMmemka ycmbs 132,1 M
HaumeHobaHue X =34
2pyHma Y =308
Adc. ommemka MowHocmb, | ayduHa
nodowBsl (Huza) | M 3ane2aHus,
nr3 M
HacbinHoU
W3 Net 129,7 2,4 2,4
Mecok WUI'3 Ne2 127,85 1,85 4,25
flecor /3 Ne2 2,4 15,45 19,7
W
Cyanunok U3 105,2 12 269
Ne3
['nuHa U3 Nek 96,2 9 35,9
Mecok MUI3 Ne5
W 76,9 19,3 55,2
M3Becmusak U3
Ne6 62,1 14,8 70
Pesyabmam 3adaHusa ckBaxuH.
.]" .S .9
st f B e DIt m®
e EEHH 3 H
el m? w3
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Waz &. 3kcmpanonsyus.

Ymodbl npozpamMma npousbena pa3dubky npocmpaHcmBa Mexdy ckBaXuHaMu HYXHO Haxamb

«3KCMpanoAsuUuw».
AN
iy < 2§ My O P"' C, E R
ApAMETPHl cagka Pes-Tul Sy
pacdeTa E *  BTOuUKe ( g WY

Waa 5. MpunoxeHue Hazpysku Ha nodowby
Beixodum B HauvanbHyw pacyemHyw MoBenb. C COXPAHEHUEM.
Ecnu HyxHo BbiUmu Ha3ad B pacyemHyw Modenb, MO HYXHO HOXAMb HUXHUU KPeCcmuk.

022 R1.1 x64 - [[pynT.sld] — Od *

Ctune ~ OkHO ~

VISOR-SAPR X

o COXpaHWTE M3MeHeHWA B TpyHT.sldT
Het OTmena
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PaccyumbiBaem npumepHyw HopmMamuBHyw daumenbHyw Hazpysky om 3daHus. PasHuua

pe3ynbmamoB B cnocodax Ha okoH4YamenbHbIU pe3ynbmam He Bausem.

Cnocod 1.

Onpedenerue Maccel 3daHus no PCH u deneHue Haepysku Ha nnowadb nodowBb dpyHdamMeHma.

[lna 3mux uenet B npumepe ucnonb3yemcs PCH2.5 uau 2.6. lanHbiM PCH coomBemcmBytom HopmamuBHbie

dnumenbHble HA2pY3KU.

- Y =
Homep TafmamiPCH 2 T + % [ Ving Tafiniue PCH €N 20.13330.2011/2016_2

K3tb. HAEXHOCTH N0 OTBETETBEHHOCTH

€M 20.13330.2011/2016 ~ o 1 ] :E YUMTEIBATE CEficmARY AnA
() P E— s ronc f B PaCETHOI CXeMe 3anaHI:
pacHeTHEE Harpy 1 He yTeisaTe acofioe sarpyx.

Olonpenensiowmne PCH ETIEEE ! HOPHETHEHEIE HarpySK EEIERIE

N 3arpysk. HalmerosaHue Ban ‘}B«oﬂepeﬂ B3aHMouCKN. Hosth. HanewH. ‘ﬂ,wmwen:ﬁ LPCHL 2.PCH2 3.PCH3 4PCH4 5.PCHS 6.PCHE 7.PCHT 8.PCH8.
e 1 Cobcrsermsin sec xenesobet] MoctosHHoe (P) + 11 1.0 0.908 0.908 0.908 0.908 0.908 0.908 0. 0.
(] 2 Mon Moctosrroe (P) + 13 1.0 0.77 0.77 0.77 0.77 0.77 0.77 0. 0.
(] 3 Kposna MocTosHHoe (P) + 128 1.0 0.781 0.781 0.781 0.781 0.781 0.781 i} i}
e 4 Meperoponri MocToatHoe (F) + 125 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0. 0.
e 5 OTaenka MocTostHoe (F) + L3 1.0 0.7 0.7 0.7 0.77 0.77 0.77 o o
I [ acan Moctortioe (F) + 12 10 0533 0533 0533 0,533 0,533 0,533 o o
I 7 Monesnas {ocHosnas nnowag| Kpatk. gomarip, 1 (Pt + 13 0.35 077 077 077 0.77 0.27 0.27 o o
e 8 Monesnas (kopnaopsi) KpaTk. aomrm, 1 (PL) + 12 0.35 0.833 0833 0833 0833 0,292 0,292 o o
e 9 Monesnas (posns) KpaTk. gomarmp. 1 (Pt1) + 1.2 0.35 0.833 0.833 0.833 0.833 0.292 0 0. 0.
(] 10 MonesHas (knanossie) KpaTk. AoMuHmnp. 1 (Pt1) + L2 1.0 0.833 0.833 0.833 0.833 0.833 0.833 i} i}
| 1 OftpyaosaHie na. nomip. 1 ( PI1) + 12 1.0 0.833 0.833 0.833 0.833 0.833 0.833 0. 0.
e 12 [fasnerue rpyHTa(rpyHT) | MocTosHkoe (P) + 115 1.0 0.87 0.87 0.87 0.87 0.87 0.87 0. 0.
(R Asnerwe rpynTalTexna) | Kpatk. aomavp. 1 (Pt1) + 12 0.35 0533 0533 0533 0,533 0,533 0,533 0. 0.
(R L Hasnervre rpyvTa(nokapHan | Ocofice (Ps) + Lo 0.0 [} [} o [} o o o o
[ B Hasnerve sonel Lnar, momerep. 1 (FI1) + Lo 10 1 1 1 1 1 1 o o
e 16 Cher sapuanT 1 KpaTk. gommp. 1 (Pt1) + 1.4 0.5 0 0 0 0 0 0.357 0. 0.
| 17 Crer sapuanT 2 KpaTk. gomarmp. 1 (Pt1) + 1.4 0.5 0 0 0 0 0 0 0. 0.
| 18 CpenHsR CoCTABNAIOW AR BeT| HeakTUBHOE (Hfa) + 0.0 0.0 0.714 0 0 0 0 0 0. 0.
| 19 CpenHsn cocTaBNAOIL AR BeT| HeakTusHo: (Hfa) + 0.0 0.0 0. 0.714 0. 0 0. 0. 0. 0.
e 20 Cpenxsn cocTaBnAIoW an BeT| HeakTvsHoe (H/a) + 0.0 0.0 0. 0. 0.714 0 0. 0. 0. o
e 21 Cpennsi cocTasnstowas set| Heakushoe (Hfa) + 0.0 0.0 0. 0. 0. 0.714 0. 0. o o
(R - Mynecawn BeTep X+ KpaTk. aomrim, 1 (PL1) + 14 0.0 o [} o [} o o 1 o
(I | Mynecawn Berep X- KpaTk. aomrm, 1 (PL) + 14 0.0 [ 0 [ 0 [ [ o o
e 24 Mynecaus Betep ¥ + KpaTk. gommp. 1 (Pt1) + 1.4 0.0 0 0 0 0 0 0 0. 1
e 25 Mynocaus Betep Y- KpaTk. gomarmp. 1 (Pt1) + 1.4 0.0 0 0 0 0 0 0 0. 0.
l 4 d
Ocofioe CoNETaHME PY + W PI1 + I W P” +

rt
g P e P E "

Rofesrs Koo

HaxumaeM Ha koMaHdy npocymmupoBamb Hazpysku 2‘.

A By NE| e | 0 RN
BapwaHTel j I 2% ﬁ o Pe,;%p Har:)ysl(u LU: . @
- E 5 ’:‘* ﬁi 3arpyxeHui - ga 4 E

ne-

¥} MpocyMmMUpoBaTE HArpY3KM
BEINMCINTE CYMM3pPHBIE CHABL W
MOMEHTEI B BLIEPaHHOM

SArpyKEHNK

2/

T | 1. CoBCTBEHHLI Bet T

Buidupaem: Tadauuy PCH N°2 u Ne6.
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CymMupCBaHAE HarpYsoK X | [ Cyumuposanme narpysox
O Harpyzkn Harpyska Ha thparmenT & S (S e HarpysKa Ha BparHeHT &
VHepLIOHHSIE Nl Beca macc ? [eromresee Beca wact
Criacok y3nos CricoK newenTos @ F—
Buifiop sarpyienis Brifiop sarpyxerna
O 3arpymerive NepcH 1 = E‘u"m::‘ (O 3arpymerme NepcH 3 2 Is Eros
", = mKH
oPCH oPCH CM20.13330.2011/2016_ ~
CYMMBPHBIE HAMPY3KU CyMHEpHBIE HArPYZKI
Oteentisie | M Beero O6erieie | MaacTubel | Crepkhd Yane Beero
IPX TP X
ZPY TPY
P2z IPZ
IMX IMX
IMY IMY
IMZ IMZ
KoopanHaTsl LeHTpos cun KoopavHaTE! UeHTPOS can
Cx x Cx vy Cx z Px Cx x Cxy Cx z Px
Cy x Cy vy Cyz Py Cy x Cy v Cyz Py
Cz x Czy Cz z Pz Cz x Czy Czz Pz
CrpOKMAGIBaIOLIM HOMEHT OnporuASIBarOLT MoMeHT
KorTponkras Toua A MOHEHT OTHOGHTEREHO A KorTponsras Touka A MoMeHT oTHoGTensHo A
X 0 Mx X 0 Mx
Y 0 My Y 0 My
z 0 Mz z 0 Mz
[0 ¥asats kypcopon BoiwcnaTo (O vxasams kypcopon BLIHCNHTE
W HaxumaeMm -
O Harpysan Harpysica Ha hparueHT o S © Harpysku Harpysxa Ha dpartesT v v
ViepuoHHsie el Beca mwacc ? VhiepLyrorteie aunei Beca wace i
Crmcok y3nos Crucok snemeHTos Crucok ysnos Crmcox anemenTos
Bee a Bee Bee Bee
Beibiop 3arpyxeHis Buibop sarpyenus
O zarpymene nepcH 6 z ERvevady O 3arpyxerve NePCH 6 £ Eaumns
_ WkH o
OrcH €M 20.13330.2011/2016_ ~ Orc CN20.13330.2011/2016_
CymMapHEIE Harpy3A Cymmaprsie Harpyskt
: | O Magcrn | Crep | Yo | Beero | | Ofeemwsie Mnsctrer | Creprow | Ysmer | Boero
IPX 0 -26.7128 0 0 -26.7128 EPX 0 -26.7128 0 0 -26.7128
TPY 0 -26.6824 0 0 -26.6624 ERY 0 -26.6824 0 0 -26 6824
IPZ 0 534168 691581 0 603326 EPZ 0 534168 691581 0 603326
IM X 0 0 0 0 EMX 0 0 0 0
IMY 0 0 0 0 IMY 0 0 0 0
Mz 0 0 0 0 M2 0 0 0 0

KoopaimaTsi LeHTpos ctn

KOOpAMHATLI LEHTPOB cun

Cx x 686913 Cxy
Cy x 32501 Cy vy
Cz x 16.216 Czy

-0.212402 Cx z 339437 Px
672969 Cyz 412017 Py
143983 Cz z 546167 Pz

Cx x -6869.13 Cxy -0.212402 Cx z -3.39437 Px
Cy x 32501 Cyy 672969 Cyz 412017 Py
Cz x 16.216 Czy 143983 Czz 54.6167 Pz

OnposasBarowi Hote:T

KoHTponbHaa Toqka A

MomeHT oTHoGMTEMBHD A

ONPOKMABLIBAMOLMI MOMEHT

KoHTponbHan Touka A

MOMEHT OTHOCMTENbHO A

X 0 Mx 8.68678e+006 X 0 Mx 8.68678e+006
¥ 0 My -9.78345e+006 Y 0 My -9.78345e+006
z 0 Mz -872.877 z 0 Mz -872.877

(0 ¥xazaTe kypeopon BolncATE: [0 ¥xasats kypcopon BT,

Mnowads: 33,2M x 29,6M= 982,72M?
[llaBnenue nod nodowBou: 603 326 /982,7=613,9kMa

Cnocod 2.

MoxHo paccyumamb NpuMepHo, nonazas, Ymo Bec 1 mM® xene3odemoHHO20 MOHOAUMHO20 38aHUS,
kak npabuno, Haxodumcs B duanasoHe 0,45..0,7m/M3. (4,5..7 kH/M?).

Beicoma 3daHus 8 npumepe 131,3M
131,3 x 5,0 kH/M® =657k[a.

Cnocod 3.

He paccyumbiBamb Hazpysky. 3adamb npousbonbHyw. MNpozpaMMa donbWUM YuCAOM umepauyud
pacyema npudem K MOMY Xe pe3yabmamy 4mo u B dpyaux cnocodax.
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Beidensem pyHdaMeHmHYylw naumy = 3axodum B KO3 puUUeHMb NoCcmenu u nponuckiBaem

Hazpysky P,. (nucams yepes mouky u codnwdams pasMepHOCMb).

Harpysku  Kowcrpynposamwe  Onuwn  Oxro 7
BR Kecrkocri v matepuanti... ctri-R

Ek | Kosdmusentsi Kk mogyasm ynpyrocr

& | Tunei zagaHHoro apumpesanua
L) | MaTepuansl 4na /6 KOHCTRYKLME
BB Marepuans ana apmokamerinbix koncrpykuuii

MO3aUKa HasHaUEHHEX KECTEOCTEl W MaTEpUancs

KOHCTRYKTOP ceuenuii (KC)

KC-CATIP (KOHCTPYKTOP ceueHmil)

RV

KTC-CATIP (KOHCTpyKTOp TOHKOCTEHHEIX Cesenmii)
LEHTp TRRECTH 1 LIEHTP XeCTKOCTI parmenTa (sTaxa)

KeTKie BCTaBKM CTePXHEI 1 PE6Pa HECTKOCTH NAALTHH

KeCTkMe BETaBKM NNACTHH

TR =

Waprmps
Ocw oproTpony A naacTi

OCh GPTOTRONMN A1A 0B LEMHBIX K3

GG Kos®ouuuenT nocrenn C1, C2
18 Oanocropormas pasota ynpyrora umusa%q
Msomons C1, €2, Pz

Mo3auka C1, C2, Pz, Bt He

A PacueT xecTeocTm caait

Mo3auika X CTKO CTHE(X XapaKTepHCTuK ceait 3

& | Mogens rpynTa

3agaHue kosgdmumentos Clw C2 X
HasHauMTs Ha 3neMeHTEl THNa:
[ Crepxrm R
B MnacmHe! P
[ Deyxysnoseie K3 53
[ Omroyanossie K3 54
OpoHocTopoHHAR paboTa ynp. OCHOBaHWA ——
HasHaunTe snemeHTam
Kozdduumerts nocTenn
Q) Monyawms no MoaenM rpyHTa
Pz 0657 MMa

Tpyrina -0 Ne

Mogens rpyHTa

R RR AR RERE R
RRERRRRRERER R

Japanue kospdmumentos C1w C2 X

HESHEHHTb Ha 3nemMeHTbl TMNa:
[ Crepxrm
B MnactHe! L]
[ Deyxy=noseie K3 53
[ Omroyanossie K3 54
OpHocTopoHHAR paBoTa ynp. 0CHOBaHWA ——
HESHE"IHTb anemMeHTaMm
KozpguupenTsl nocTenn
M@ Monyawts no Mopenn rpyHTa

Fz 0657 MMNa
Tpyrna -0 No

Mogenes rpyHTa

) HasHaumTs
Clz 0
Cx 0O

PacuerC1,C2

[} HasHaunms
Clz 0D
cz 0

PacuetC1,C2

Bc=B Bec 0.

YuetCly, C2y

Be=B Bc 0.

M| ¥YuerCly, C2y
Cly U
Cx o

He 0.

() Msmetmme B n pas (C=C'n)
¥ron 3oHel rpyHTa

F 0 :

Ed

(D) Mamerus e n pas (C=Cn)
Yron soHe! rpyHTa

F 0 °
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Pesynbmam 3adaHus Hazpysku Pz MoxHo npocMompemb 4epe3 KHONKY E

1. BapuanT 1

Waz 6. Padoma c modensi 2pyHma. MMpubssku cxembl. PacyemHbie Memodsl.

Mepexodum B Modens 2pyHma.

OBaHKWE onuKrK

a AKecTEOCTH M MaTepKansl... Ctrl=R
Ko3g guureHTsl K MOAYAAM YIPYTOCTH..,

HKecrkoorn w3 ME3-pacyeTa

Tk 3343HHOM0 3pMUPOEAHNA

MaTepuankl 4na %6 KOHCTPYKLMI

ol iR i 5 T

MaTepuane AnS apMOKAMEHHEIX KOHCTPYKLMIA

IMO3anKa HaZHAYEHHBIX XECTKOCTER 1 MaTepHUanoe *

KoHcTpykTop cevenmi (KC)

{7

KC-CAMP (KoHCTPYKTOP CEYeHni]

ot
71|

KTC-CAMP [KoHCTPYKTOP TOHKOCTEHHE CEHYEHMIA)

[
¥

LIeHTp TAXECTH W LIEHTP XECTKOCTH dparmeHTa (3Taxa)

JKecTKWEe BCTABKW (TepxHed W peBpa XeCTKOCTH NAACTUH

ZKecTkne BCTaBKK NNacTkH

<& P o

WapHUpsl
Qv 0pTOTPONWMK ANA NAACTHH

Ock opTOTPONKK 4NA 06 BEMHBX K3

CC | KoadduunenTs nocrenm C1, C2

Tﬂ OaHoCTopoHHAR paBoTa yNpyroro ocHOBaHWA
Wsonona C1, C2, Pz 3
Mozamka C1, C2, Pz, Bg, He 3

) | PacueT xecTkocTy Bl

Mozanka KeCTKOTHEIX XapakTepHITHE cEal 3

@ Mogene rpyHTa h
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Ha4anbHoe okHoO:

Daitn rpyHTa (*.sld), ceRzaHHEl C TeKywed mogenso Pacuer C1, C2 i MpHBAIKE
rpyHTa:
\Documents\LIRA SAPRILIRA SAPR, 2022Data\[pyrr.id cees
c\Documen a HT.
£ = ABH B.2.1-10:2009
(g 1ePeAaTs & IPSHT nnTat € Heryneasn Pz cac MiHMaNsHas ryByHa Noa Harpyskod
1

TPYMNY HarpysoK. Sl MuHimansHas rnyfiukia 1o oTMETM YuuTeIBaTh Crafibie rpyHTE

[)He oBHoBnATS Harpyski Ha rpyHT Ha

[JNepenate napameTpe us saknagwm «Pacuet C1, C2» 0 510
(] PasMecTUTE pacieTHyIo CeMy Ha MOAENH FDYHTA
COrNACHO 3aKNaaky «[IpuBssKas 0.2 0
{07y GROCH L MOR SO EHTS YUWTBIBATE BEC TPYHTS BhILUE OTMETHM MPMNCHKEHIA HATPYSKIA
PenaKTHPOBATE MOAENL IDYHTE BulMUCNATE PESYNETATE B NPEENaX NNOUWAAH MMMIOPTHPOBAHHEIX HAMDYZ0K N0

YKPYNHEHHOM NPAMOYTONEHONA CETKE

CETKH

Mony4uTE MOAENE FPYHTa M3 CicTemMsl TPYHT ] 0
Obbens HarpysoK

OTKNIGHNTE MOAEME MPYHTA . .
e e BnK3KKe No BENMHAHE HEMPY3KN DAHOI HarpysKoii ¢
YCPEAHEHHBIM SHAYEHKMEN

MeToa pacyeta C1, C2 MeTan 2 > KonuyecTso auanasoHos ofibeanuHeHnsa 0 2 AGHy 10 2%

Mepecuntats C1, C2

i P
TepeCHNTaT ECTKOCTH CBai et ) Ak

ModknwyaeM paHee cozdanHyw Modens 2pydma (Ha waze 1). Ewe pa3 omkpoemcst okHO ¢
2PYHMOM, €20 HYXHO 3QKpbimb.

Mogenb rpyrTa X

Dain rpyHTa (=.sld), cBAsaHHBIR © TEKYLWER MOAENbIO Pacuer C1, C2 I MpueRska I

rpyHTa:

c\Documents\LIRA SAPRILIRA SAPR 2022\Data\lpyr.sld | |2FAETRE PACHETS

MUHMMaNLHEA rNyEHa NOL Harpy3Koi

Hopri
AEH B.2.1-10:2008

- MNepeaate 8 MPYHT NAMTEI C HEHyNEBoIM Pz Kak.

FRYMNY Harpysok — MuHuMansHaa rnybiuHa A0 oTHMETKI YuuThIEaTE cnabiie rpyHTHI
[T He ofiHosnaTs Harpysku Ha rpyHT MHHHHaNEHEA royfHHa Moayns Aedopranmi E
() Nepenats napameTpe us saknanxu sPacqet C1, C2» CHUMAENON TONWK 0 cnafioro rpyHTa 510
(] PasmecTiTE paCHETHYIO CXEMY HE MOAENN TPYHTE KozddrurenT ryinHen AOnanHUTENEHOE
COFMIACHO 33KN3AKKN <[TpUBAZKE» CHHMAEHDA TOMWK 0.2 MOCTORHHOE HAMPAXEHHE 0
no Bced ryBnHe
[ MoAKMOUMTE MOAENS TPYHTE \/@LJ YUWTLIBATE BEC FPYHTA BhIlUE OTMETKH MPUNOMKEHUA HArPY3KIA
PenaKTHpOBaTE MORENs FPYHTA BBMWCNATE PESYNETATHI B NPEAENAX MNOWLEAW MMIOPTMPOBAHHAIX HArPY30K No
YKPYMHEHHOIA NPAMOYTONbHOM CETRE
WAr CETKH 0

Mony4rTe MOLENs rPYHTa M3 cucTemsl TPYHT Bpema, roasl

OffbeaMHEHNE HarpY30K.
OTKIMOHMTL MOAENE MPYHTA = .
[ EEHTe QX BRM3KIE N0 BEMMHUMHE HAMPY3KM OAHOM HarpysKoi ©
YCPEAHEHHBIM SHAYSHWEN
MeTon paceta C1, €2 MeTon 2 e Kommsecteo avanasoHos ofbeanHeris 10 = AGzy 10 2 %

MepecunTaTs C1, C2

L3
MEPECHMTATE HECTKOCTI CBaM w3 P¥HTa i '

CmaBum 2anoyky «llepedamb napamempsl u3 3aknadku «Pacyem C1, (2».

1) MensieM HopmMamuB Ha CM 22.13330.

2) PaccyumsiBaem MuHuMansbHyw 2nyduny oxumaemod monwyu Ho,ip.

B coomBemcmBuu ¢ n. 5.6.41 CM 22 2nyduHa cxumaemol moawu donxHa Obimb He MeHbwe Hpuin .

paBHou:
b/2 npu b < 10w,

(44+0,1b)npu 10M < b < 60M
10M npu b > 60M.

Lns dyndamenmoB cnoxHol dopMbl NpuHUMaemcs cpedHss wupuHa nodowbbl bcp.

CMPABOYHKUK KOHCTPYKTOPA
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

T | b =lbr sbasbsebilts
-y

b =(br sb2l/2 S

bcp :by bcp :(br +b2)/2

bz b3 b2

by

bs

az

flnowade pyndamenma A

b =far +a:l/2

ar

b=vA

Qlna paccmampuBaemozo npuMepa b = 29, 6M

Hpin= 4+0,1b =4+ 0,1x29,6 = 6,96M

3) KosgpduuueHm 2ayduHbl cxumMaemod moawu.

B coomBemcmBuu c n. 5.6.41 HuxHK0K0 2paHuuy oxuMaeMol moawu ocHoBaHuUs NnpuHUMakm Ha 21yduHe
z = H., 20e Boinonnsiemcs ycnobue a,, =0, 5029. Ecnu nHaudeHHas no ykasaHHbiM Beiwe ycnoBusm
HUXHSIS 2paHuua cxumaeMolU moAwu Haxodumcs 6 cnoe 2pysma ¢ Modynem dedopmauuu E < 7Mlla
(cnaduil 2pysm) unu makol cnol 3anezaem HenocpedcmBenHo Huxe 2nyduHbl Z = H., mo 3mom cnol
Bknwoyaom 6 cxumaemyw monwy, a 3a H, npuHuMakm MuHUM@nbHOE U3 3HAYeHud, coomBemcmByrwux
nodowBe cnost unu 2nydune, 2de BoinonHaemcs ycnobue G4, = 0,20,

[na paccmampubaemozo npuMepa ko3adpuuueHm paben 0,5.

4) CHumaeM Fanoyky «3aMeHsmb CMexHble U dau3kue no BenuyuHe Ha2pysku odHol Ha2pyskol».
Ecnu 2anoyka cmoum, Mo HeckoNbKO Mepsiemcs MOYHOCMb, HO cokpawademcs Bpems pacyema.

5) CmaBum 2anoyky «Y4umeiBams Bec zpyHma Bbiwe omMemKUu NPUAOXEHUS HO2PY3KU».

CMPABOYHMK KOHCTPYKTOPA Ll
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Mogenb rpyHTa

dain rpyHTa (*.s5ld), cBAsaHHLIR © TeKyWER Mogenso
rpyHTa:

c\Document=iLIRA SAPR\LIRA SAPR 2022'Data\[pyHT.sld

] MNepenate B MPYHT NAMTLI C HEHYNEBbLIM Pz Kak

rpynny HarpysoK =

[T He ofiHoBNaTE HarpysKK Ha rPYHT
H MNepenaTe NapaMeTpel U3 3aKknagkk <PacgeT C1, C2»
[ PasmecTiTe pacHETHYIO CxEMY Ha MOQENM FPYHTA

COMNACHo 3aKnankk «[IpuBAsKas
MNogKnWYKMTE MOASNE TRYHTE
PenakTHpOEaTE MOASNS FPYHTE
Mony4nTe MOAENL TPYHTE W3 cuCTeMbl TPYHT
OTKMOYMTE MOAENb TPYHTA

MeToa pacseta C1, C2 MeTog 2 ~

MNepecuuTaTe C1, C2

Mepec4uTaTh

Pacuet C1, C2 ] MpUBsEKa

MapamMeTpel pacYeTa

B MuHmMansHaa ryGuHa Noa HarpysKon
[ MurMansHan rnyfiusa no oTMETHM

MuHMMaNEHSA ryGuHa
CHMMAEMON TOMWK 6.96

KosddmeHT rnyBiHe
CHMMAEMOI TONWM 0.5

HopMbl
Cr 22.13330.2011/2016 ~

[ yuuTeiBaTs cnafibie rpyHTEI

510

[LononHUTENHDE
NOCTOAHHOE HAMPSAEHHE 0
no scel rnybuHe

B ¥MTLIBETE BEC FPYHTE BLILE OTHETKM NPMAGHEHMA HAMPY3KN

[T BerMmcnaTe pesynsTaTel B NPEASnaX NAGWEAN MMNOPTMROBAHHEIX HAMPYSOK Mo

YKPYMHEHHOA NPAMOYTONEHOM CETKE
LWar CeTKM o

OfbeaMHEHNE HArpYsoK

D 3EMEHATE CMEMKHEIE U BRM3KKME NO BEMMHMHE Harpy 3K oaHaiA HEFDYBKOIH C

¥CpeAHEHHBIM SHEYEHWEM

W3 MP¥HTa

0 Y| AGmpy 10

o7

CmaBum 2anoyky «Pa3mecmumb pacyemHyw cxeMy Ha Modenu 2pyHma co2AaCHO 3aknadku

«[TpuBsazka»

OmMemka 0.000 3daHus coombemcmByem adconwomHol ommemke 133.3.

OmMemka -9.300 3daHus coomBemcmbyem adconwmHol ommemke 124.0

Y3nel dyHdaMeHmHol naumsl Haxodsmcs Ha omMemke -7.2.(MoxHo nocMompemb Yepe3 «®PoHApuK» s").

CoomBemcmBerHo omMemke -7.2 pacyemHoU cxeMbl coomBemcmbByem ommemka 124.0.

KoopauaTs! Cassn

x 32 M Bx Bux
Y 291 M @r Bu
z 72 M @: @z
Neysna  BnosN  MemT. €3 [
363 [JomHesenrsil

Cynepysen v
] [Llobasis ysen %

Harpysiu
N sarp.

4 les |@ |

Noxansrele oo

0 "
[ ¥crarosnrs

0 M

0 0 M

Ofibenienve nepenewenmi
Tpyribi,conepx.ysen Bee rpynnst

Yaanuts LobasnTs

v X7

T 20 0 0 |

Lkl 2B e - - 2 - 2 0 - L EHOLT

v
[

CMPABOYHKUK KOHCTPYKTOPA




YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Mogene rpyHTa

dain rpyHTa (*.5ld), cBAsaHHEN C TEKYIWLER MOgEnED
rpyHTa:

ocuments\LIRA SAPR\LIRA SAPR 2022

a MNepeaats 8 MPYHT nnuThl © HeHynessIM Pz Kak
TPYMNY HArPY3oK

[ JHe ofHOBNATE HarpYsKM Ha rPYHT
ﬂ MepeaaTs NapaMeTpbl M3 3aknagkn «Pactet C1, C2»

B FasrecTiTE PacHETHYIO CXEMY HE MOAEMM FPYHTE
COMMACHD 3aknankM < IpuBAsKa s

MoAKAKDYUTE MOAENE FPYHTE
PenakTHPOBATE MOASNE FPYHTA
Meny4dTe MOAENL FPYHTE W3 CHCTeMbl TPYHT
OTKAOYKTE MOAENE FPYHTA

MeTog pacdeta C1, C2 MeTtog 2 e

MNepecumTate C1, C2

EPECHMTATD MECTKOCTH CBak

Pacuet C1, C2 TpMBRSKS ]

Pamonos#uTs OKHA PACHETHOW CHEMBI M MOLENW MPYHTA PAAOM: Panom
TOHKM HE PACHETHOM CHEME, M To4KH HE MOASAM FPYHTE, M
MpUBAsKE B NNaHe
[ yxazate [ ykasats
1] o]
Touka 1
0 0
i i
() Tourka 2
0 0
o ASHMYT, © -0

MNpHEA3KE N0 BLICOTE
-7.2 124

VKEKMTE ABE TOYKH Ha CXEME W COOTEETCTEYIOWME MM ABE TOYKH Ha MOLENK
FPYHTE MNKM OAHY TOWKY Ha CXEME, COOTBETCTBYHOWLYID €/ TOYKY Ha MOLENM TPYHTE
W Yron NoBopoTa CXEMBl OTHOCMTENBHO MOLENM TPYHTE — A3MMYT

us PYHTa J ?

Memod N21 He ucnonb3yemcs, nockonbky daem 3aBbiweHHble 3Ha4YeHus ocadok u He no3bBonsem
yyecmb HapacmaHue Modyns dedopMauuu no 2ayduHe. PaccyumbiBaemcs monbko Ko3bduuueHm nocmenu

C,.

Memod N°2. Memod ®ycca-Bunknepa. Haudonee uacmo ucnonsb3yembid Memod (makxe dydem
ucnonb3oBaH 8 cnpabBoyruke). B omaudue om nepBo2o Memoda nosBonsem ydecmb HapacmaHue Modyns
dedopmauuu no 2nyduHe. PaccyumeiBaemes monbko Ko3dduuueHm nocmenu Cq.

Memod N°3 ucnonb3yemcst u no3Bonsem dononHumenbHo Bbiyucaumb Ko3adouuueHm nocmenu Co,
omBevawwul 3a «c2naxubaHue» peskoz20 U3MEHEHUS 3HAYeHUU NPUNOXEHHbIX Ha2py3ok (4ezo Hem B

Memode 2.

[ns npoBepku npabunbHocmu 3adaHus cbolcmb Haxumaem Ha «pedakmupoBamb Modens 2pyHma».

Mogens rpyHTa

Dain rpyHTa (*.sld), cBAzaHHEIR © TEKYIWER MOZENED
rpyHTa:

c'\Documents\LIRA SAPRVLIRA SAPR 2022\Data\MpyHT.sld

H Mepeaats & MPYHT nnuThl C HEHyNeBkIM Pz Kak
TPYMNY HArpysoK

[CIHe oBHoBNATE HarpysKU Ha FPYHT
ﬂ MepenaTte NapameTpel M3 3aknaaky «PacdeT C1, C2»

B PazrecTiTE pacHETHYIO CXEMY HE MOLENW FPYHTA
COrNacHO 3aKknanky < puBAskas

MoAKNKIHWTE MOAEME FPYHTE

[ PenaKkTWpOBaTE MOAENL FPYHTE g
Mony4uTE MOAEND MPYHTE M3 cMcTeMsl TPYHT
OTKMOYMTE MOLENE TPYHTE

MeTog paceTa C1, C2 MeTon 2 W

MepecumtaTte C1, C2

EPECHMTETh MECTKOCTH CBal

Pacwet C1, C2 TpHBAZKa

Pacnono#mTe OKHa PACHETHOM CXEMbI M MOAENW MPYHTE PALOM! Panom
TOYKM Ha PACHETHOM CXEME, M ToOYKM Ha MOAEMKW TPYHTE, M
MpYBASKE B NnaHe
[C)yxazats [Cykazsats
0 0
Touka 1
0
1 1
O Touka 2
0 0
o AsumyT, © -0
MNpHEAzKE NO BRICOTE
7.2 124

VKEHWTE ABE TOYKW Ha CHEME M COOTBETCTEYIOWME MM ABE TOHKM Ha MOLENM
rPYHTE WK O4HY TOHKY Ha CXEME, COOTBETCTBYHOWYIO & TOYKY Ha MOLENW FPYHTa
W Yron NoBOpOTa CXEMbl OTHOMTENBHD MOAENN FPYHTAE — a3uMyT

w3 [P¥HTa J ?

b

Ed

CMPABOYHKUK KOHCTPYKTOPA
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Waz 7. NocmpoeHue pa3pe3oB no zpyHmy

Haxumaem Ha ¢naz «[lpou3BonbHeil pa3pes».

G - EE S e - ;

Co3gaHne W pejakTMpOEaHHE PaClIMpEHHOe pEAIKTHPOBAHWE Pacuet AHanus PacWwKp eHHEIA aHanN3]
L4 E ] -
= A B s e
e cetu - ) =M
XapakTepucTHEn CKEaXWHE MMnNopTHpOBaHHEIR . ~ b JECTpanonauna MNapameTphl < o
FPYHTOE “ Harpyzku OBBemHEIE K3 BEHg &= l pacyeTa 3=

imaﬁﬂ Bung Cxema ¥npyroe ocHosanwe (Cepeuc  OJrHO
RN N TR N O W R R A 0 A, R A2 N4 BRI CRSERNURR DRN. Jracwe v
iFHEPFS AR R s AEKMFIEEED|QHE|Ts 7™ T HC

. 2
BeimsizuBaem BBepx okHO C pa3pe3oM Hde,

=] l3

NpoBepsiem BricomHsie omMemku (cneBa cHU3y) NpunoXeHUs HA2PY30K U CMPOUM HYXHble pa3pessbl

i
nymeM Haxamus Ha knaBuwy u Haxamus nepBol u Bmopou moyek Ha nnaHe. Mocne npoBepku

BGKDBIGGEM C CoXpaHeHuUeM.

CMPABOYHMK KOHCTPYKTOPA L7

Ed




YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Mnan Bepxrwid rpynt Cpes  Penbed

MponsEonLHEil paspes

P i | 07 | War=1
0
i

¥ 434 v 1565 M

Waz 8. Pacyem u npocMomp nepBudHbix kKo3adduuueHmod nocmenu.

HaxumMaeM Ha pacvem ko3dduyueHmod nocmenu.

Mogene rpyHTa

®ain rpyHTa (*.sld), cBRzZEHHEIN C TEKYLLER MOAENbID
rpyHTaE:
c\Documents\LIRA SAPRLIRA SAPR 2022\Data\[pyHT.sld

Pacyer C1,C2 MpuBAsKa I

Pacnmono#mTe oKHa DEC‘-IETHOﬁ CXEMBl 1M MOAENK TPYHTa pRaoM:

u MNepeaats & MPYHT NAMTHI © HEHYNEBEIM Pz Kak

FPYANY HErPYZ0K

[[JHe ofHOBRATE HArpY3KA Ha FPYHT
ﬂ MepegaTe NapameTpel M3 3aknaakn «PacdeT C1, C2»
B PasHecTHTE PACYETHYIO CXEMY Ha MOAENM FPYHTA

COMMECHO 3aKnaakK < PUBA3KE
MogKAoYMTE MOAENE TPYHTE
PeaaKTWpOEaTE MOAEME MPYHTA

Mony4uTe MoAEns MPYHTa M3 cucTemMsl MPYHT

OTKMOHMTE MOAENL FPYHTE

MeTog pacyeTa C1, C2 MeTon 2 ~

[ MNepecyuTaTs C1, C2

I
e

MNepeciMTaTE HMECTKOCTH CBal

TOHKMW Ha PACUETHOM CXEME, M

| TOHUKM Ha MOAENW FPYHTE, M

MNpuBAsKa B NnaHe

[ ykasate

[Jyxazate
[u] a
Todka 1
0 a
1
O Touka 2
a
O AzmmyT, © -0
MpHBA3KE NO BbICOTE
-7.2 124

Paaom

YKEHMTE AEE TOHKM HA CXEME WM COOTEETCTEYHOWME MM ABE TOYKM Ha MOAENM
rPYHTE MK 0AHY TOYKY Ha CXEME, COOTEETCTEYIOWYIO B TOHKY H3 MOAENN FPYHTa

W YTon NOBOPOTa CXEMbl OTHOCMTENEHD MOAENKM FPYHTA — 33MMYT

w3 PYHTa

& 7

Pacyem BbinonHsiemcs...

IPY¥HT - BeinonHAETCA pacyeT

YTofkl NpEPEETE PACHET, HAMMUTE KNaBMWY Escape

Ed

CMPABOYHKUK KOHCTPYKTOPA
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®YHAAMEHT. CBAMHBIM ®YHOAMEHT.

OkHO

Onuymem

2-0-W o K|V a0, & H A F.L

MpocMomp Ko3gduuueHma nocmenu ocywecmbasemcs Yepes KHoONKY 5

KoHCTpYyMpOEaHHE

Cy | C2y
Pz

P,

S
o

ﬂﬁ' ﬁﬂm?ﬂﬁ:HTMﬁltﬁﬁ@ggﬁla W 13. deneHue rpyHTa

PacnpedeneHue ko3adduuuedmod nocmenu (MH/M’) Ha 10 umepauuu

. |
e k1
SR i iEEH
11 T
11 Fi
I I
| 1
I I
T T
| I
I I
LA ERANE] 1 11 LI FIEEEN
] S i A A WE R
N L T IS FS ALY N R
L1 L T N N I—.llrL.IrL.
S T e e s B b
PO LR T L e L
RN A -1
T Y 1 1L _..rHHr,\ir
SERdE R
g T
AR H--IH
o
=11 mi g
Bl L -T=TTT1 N o ' I
e H = i
11 V-—.lll [l M {4+
[eg-] 1] [ I
FNNEN ENEAEN
0l Bl I
M- o
Mo T
N R AR AN, AR SR NNEN
...uunuulw&: [FFINiN T
e
T i ! I ol B
- L I T T i IR T ]
[ EEEEFEN i 1| [ HEREEE
T
') L1
,_
e : T
T TT
|
3
~
I
>
[ @3 — [ =+ o =] =+ T
; ] | 1 . 2 2 e
A A 2 g = = - - — >
IEAEEAEN T e o e [ o I wos |
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Waz 9. OmkpenneHue ocHoBaHus om cywecmbywwux cBbasel

Ha nepBbix 3manax dns npobepku npuzodHocmu pacyemHolU cxeMbl OblAU UCNONb30BaHbl CBA3U-

30KpenneHus .é. no ¢yHdaMeHmHoU naume. MpoBepumb ux Budumocmb MoxHo Bo dnazax pucoBaHus.

Moxazate

Yanel

Ol
W e éisj_
Pyl
?
ey
. E D n,ﬂ
o0&
@» B
[ R
 [— O
O g
% Zal?
Hafops! dinaros
S| (%) (8D
MpymersTs usbrpatensHo
H @0 ¥
YR

HaxumaeM Ha kHonky cBssu é. Haxumaem Ha ycmaHobBnenHbie cBasu u HaxumaeMm Ha ydaneHue. CBsasu
do/XHBI NpoNacmb U3 MadAuubl U CO CXEMbI.
B CeAsum B ysnax *

B CeAsu B y3nax * B CeA3W B y3nax *

Buzyanusawsa ceAsei

g | -

MapaMeTphl CBAZEN

Cx  Cux

Oy COur Ow
Oz [Cuz
|:]Ece

KoMBMHALYM CBAZEl

LK, 2 UK U Uz, W

x|+

J

@ Cricok ana bparvenTa

& 1?@
ke

Busyanusawma ceasen

< | =

MapaMeTpel CBASEN

B Bu

8y @u @w
B: Bu
I:IEce

KombuHaLm cBAse

1X,Y, 2,00, uZ, W 61'.

Cnwcok ana rMEHTA
PRL dpa

Ed

CMPABOYHUK KOHCTPYKTOPA

Buzyanusauma ceazei

L | >

MapaMeTpel CBAZEN
8 Bw +
@y Buw @Bw Y
B @B
[:I Bce ‘P

KomMBWHaLwM cBAzei

B Cricox ana dparmeqTa




YACTb 5. 0

®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

CHOBAHWE 30AHUA. NAUTHbIA

Waz 10. 3akpennerue nodowbsl ¢pyHdamenma (y4em mpeHus).

dyHGaMEHMHYK NAUMY HYXHO 3aKpe
nocmenu, komopsle Beivucasiem npozpamma
nepemeuweHud. Ecau He 3adamb cBasu, mo

numb OM 20PpU30HMA/IbHbIX CMEMEHUG.K03¢¢UHUEHmH

ombeyatwm monbko 3a BepmukanbHyw cocmaBaswwyr
3daHue «yedem» Bdok.

CnpaBoyHast madauua 16. Memodsl 3akpenneHus ¢yndameHmoBd (npu omcymcmBuu cBad)

Memoduka

Unnocmpauus

Haudonee moyHas Memoduka.
PekoMeHdyemcs ucnonb3oBamb UMeHHO
ee.

[lanHas Memoduka ocHoBaHa Ha n.6.1.3.
Cn 26.1330.

C, = Cy =0,7C;.

B npozpammy BBodsmca K3 No56.
Xecmkocmb K3 Bbiqucasiemcs no

dopmyne:
R _R — 0,7C1Apyun

X y n
n - konuyecmBo ysnob pyHdamenmHol
nAUMSI;
Cq - ocpedHeHHbIU KO3dOULUEHM
nocmenu nod dyHdamMeHmHoU naAumodu;
Apyyy — nnowade dpyHdamenma.

YznoBol dpazmeqm yBenuyeHo (B kaxdom ysne K3 56) :

Bapuanm N22. Uc

WHxeHepHas cmaHdapmHas Memoduka.
Mcnonb3yemcs MoAbKo HA NPOCMbIX,
cmaHdapmHbiX 33aHUSX.

®yHdamMeHMHAa nAUMA 30Kpennsgemcs
Bdonb 2n0danbHbIX ocel No UeHMpY.

Bdonb 2nodanbHol ocu Y
ycmaHabaubarwmes cBasu no X.

Bdonb 2nodanbHol ocu X
ycmaHabaubarwmes cBasu no Y.

nonb3oBaHue 3aKpenneHue «kKpecmom»

Ed

CMPABOYHKUK KOHCTPYKTOPA
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Bapuanm N23. 3akpenneHue no Bced naowadu no X,Y

PyHIaMeHMHA S NAUMA 3aKpennsemcs
cBsa3gmu no Bced naowadu.

[llaHHbll BapuaHm umeem Bonbwol
Hedocmamok: Bce HopManbHbie
ycunusi/HanpsixeHus (pacmsixeHue u
CXamue) NOAHOCMBI CHUMAKMCS ¢
dyHdaMeHmHoU NAumbl ycmaHoBneHHbIMU
cB539Mu, ocmakwmcs MoAbKO MOMEHMSI.
OmcymcmBue yy4ema pacmsizuBarwux
ycunut npuBodum K 3a@HUXeHUH
mpedyemozo apmupoBaHus B
¢dyHdamMeHmMHOU naAume.

@
@
@
=
@
@
@
=
@

I E E E E E E E E E
I E E E E E E E E E
L E E E E E E E E E

E E E E E E E E E

I E E E E E E EBE E E
I E E E E E E E E E
L E E E E E E E E E

BapuaHm N24. 3akpenneHue y2n0Bbix 30H.

dyHdaMeHMHA s NAUMA 3akpennsemcs
cBsazamu B yenax.

[NlanHbil BapuaHm umeem donbwol
HedoCcmamok: KOHUEeHmMpauuw ycuaul B
mMecmax cBsasel. B Mmecmax cBszed
mpedyemoe apmupoBaHue dydem
cywecmbeHHo 3aBbiweHo.

x|

Yanobol ¢

pazmeHm yBenuyeHo (cBssu X,Y & yany):

Ed

CMPABOYHKUK KOHCTPYKTOPA
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

BapuaHm N26. ABmoMamuueckoe 3akpenneHue (IMPA-CANP 2024 u danee)

dyndamMeHmHa s
nauma
3akpennsemcs
aBbmomamuyecku
K3 NeS57. ABmop
pekoMeHdyem
cmabumb cbBasu

monbko no R, u

Ry

©aiin rpyHTa (*.sld), cBAsaHHEIA C TeKywei Mogenso
rpyHTa:

c\Documents'LIRA SAPR\LIRA SAPR 2022\Data\lpyHT.sld

(] Mepeaats & MPYHT NAMTEI C HeHyNeBbIM Pz Kak
rPYNNY HarpysoK S

|__|He ofHoBnATE HarpysKku Ha rpyHT

ﬂ MepeaaTb NapaMeTpel ks saknaakn «FacqeT C1, C2»

MapameTpel pacieTa

B MurmmansHan rnyBiHa non Harpyskoi
[ MuHiMansHan ryGuka 8o oTHETKM

MuHMansHas rnyGuHa

Pacuer C1, C2 ] MpuBsAsKEa

Hopril

] yuuTeisaTs cnabiie rpyHTs!

= CRMMEEMOIT TONLM 695 M 0 5 5.001

PasMEcTHTE PAcHETHYID CXEMY HA MOAEMW FPYHTA

COrNacHo aknankin «puesska» fos LMFHT FELEE 0.5 ﬂ:gf;gHHl’:Leen::zs;weHme s}
CRMMEEMOIT TONLM :

(7] MoMBA3KY HArDY30K ONYCTUTE Hioke Ha 1/2h anemenTa,
T KOTOpbIM HaSHa4YeH Pz

MoAKMOHUTE MOAENE TRYHTE

[ BeimcnaTs pesynsTaTsl B NPEAENEX NACWEAN MMIOPTHPOBEHHEIX HAMPY30K Mo
YKPYMHEHHOMA NPAMOYTONBHON CETKE

PenakTUpoBaTh MOAENb FPYHTa
Mony4nTh MOAENL FPYHTA M3 CHCTeMsbl TPYHT
OTKNIOYUTD MOAENE TPYHTE

1. OcHoeHan sanada: C1. OcHosHan sanada; D1 C

MeTon pacqeTa C1, C2

MeTon 2

war CceTkH o M

no Bcei raybuHe

B Y uMTLIBATE BEC TPYHTE BLILUE OTMETKM MPMACKEHMA HAPYSKH

OfbeAMHEHWE HArPY3OK

|j SAMEHATE CMEMHEIE M BIMKIME N0 BEMMUMHE Harpysxu 0AHoMR HEI’DYBKOﬁ C
YCPEAHEHHEIM SHEYEHWEN

0 2 AGzy 1

us PYHTa J ?

Cr 22.13330,2011/2016 e

KHim2

Co30aTk B Y3M1aX KOHEYHGIX 3NEMEHTOE 0AHOY3N0BLIE KOHEYHBIE SNEMEHTI, MOLEMMPYIOWWE FOPU3OHTANEHYIO M YT NOBYID

WECTKOCTH YTIDYTOro OCHOBaHUA

B Co30aTh 00HOY3N0BLIE KOHEHHEIE SNEMEHTHI €O CNEYHOLIMMA JHECTKOCT AMA:

n o Cx;-A

Wi Y e 0.7 L v
1om S
= :

Bry- Y —— % cyi= 0.7 1 v

i=1 2

1 Cox; -Ix;

[ClRux = 2 —_— Cuxi= 1 b 1 &
i=1 iy

_ 2 Coy;-Iy;

[CRuy = E —_— % Cuyi= 1 1
i=1 L
2 Cuz-Ip;

Oruiz= » —— @ Cuzi= 0.3 *C1
m n;

MoaenMpoBaTE KECTKOCTH NPK MoMoLwmn

OrK3s7 (OK351nKE

OTHEHa

C1i - KoshdMUMEHT YNDYroro PABHOMEPHOr D CKATHA I-TOMD SNEMEHTa
A - Mnowans i-Toro sNEMEHTa NOAOWSE PYHAGHEHTE
Nl - KONWYECTBO Y3NO0E 1-TOro SNeEMEHTa

@i —KosddUMEHT BrNana. Jna cTepHe 1 3-y3nosbix
nnacTiH @i = 1, ANA 4-y3n0BbiX NAaCTHH ©i =
Aq/(0.257A0), rae Ag - NNoWaaL YETLIPEXYTONEHAKE,
NOCTPOEHHOND 0T PACCMATPMBAEMOrD Y3NA K CEPEMHaN
CMENHBIX ©HAM CTOPOH W K LEHTPY MNacTHHE!

Ixi - MOMEHT MHEPLYM i~TOrO 3NEMEHTA BYHAEMEHTE

b b I=Xo;2 A+ I
OTHOCMTENLHO rNoBansHoMR KOOPAWHETHOW OCKH X, -

Tyi - MOMEHT MHEPLYM i~TOrD 3NEMEHTE BYHAEMEHTE

; . Iy=Yo2 A+ 1L,
OTHOCMTENLHO rNoBansHoM KOODAWHETHOW OCH Y, -

Ip =T +1Iy;

Ipi - NONAPHENA MOMEHT MHEPLIMW i-TOr0 SNEMEHTa,

Xoi, Yoi - pACCTOAHKA OT LEHTPa MaCC CMCTEMsl 40 LEHTPA MACC i-TOro 3NEMEHTE

I_xi, I_yi— MOMEHT MHEPLYIA i-TOMO SNEMEHTE OT LEHTPA MaCC CUCTEMBI,
OTHOCUTENEHO MMoBanbHLIX OCEl KOOPAHHET

Ed
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Ucnonb3yem Bapuanm N21. PaccyumaeM npumepHyw xecmkocmb K3 N256.

OcpedHeHHas xecmkocmb ocHoBawus Cq = 2, 5MH/M3,

QNns onpedenenus konudecmBa ysnod ¢yndameHmHol naumbl 1 Heodxodumo Beidenumb B

pacyemHod cxeme Y3znbl S dyHdameHnmHou naumsl. BHu3y 3kpaHa cnpaba cmoum cyemyuk BbideneHHbIx
ysnoB.

n = 6447
Agyan = 33,2x29,6 = 982,72M°

0,7C14 0,7x2,5x982,72
= LLIE = 0,267 MH/m

R, =R
x y n 6447

[lodabBnsem K3 Ne56

1. HaxumaeM dodaBumb 3neMeHm E.

2. B BcnawiBuweM okHe Buidupaem Bknadky .

3. Bo Bknadke Buidupaem K3 56.

L. Haxumaem

CMIPABOYHMK KOHCTPYKTOPA YA
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oaiin  Pesun  Bua  Bui6 ua Coysawve  PejakTipomaWue Kecrocm Harpysi  KoWcipyuposasme Onuun  Owwo 7

=l S algR e die]
B o=l

-
B el Lt 2 0 T
rErsas s

£

[NoBaEnTE INEMEHT

NI IO % P 2] 24

OoBaBuTe ogHoysnoBele K3
Tun K3 HECTKOCTb:

et

56 | Be3 MeCTKOCTH ~ 4

56 o

57(...
66

251

256
261

Pesynbmamom abBnsemca nosbnenue B kaxdoM ysne ¢dyHdamMeHmHoU naumbl odHoysnoBozo K3.

Xecmkocmb K3 N256. Co3daHue u Ha3HayeHue

1. 3axoduM B xecmkocmu U 31eMeHmb &
2. lodabnsem xecmkocmb K3 56.

3. BBoduM Ry = Ry, = 0,267 MH/M

CMPABOYHMK KOHCTPYKTOPA 55
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Harpysku

KOWETDyWpoEakme  Onumu  OKHO

7 [loBasums swecTvocTs X B Xecteocra u mateprans
RS GiriaR.
Ek | Ko30 GHUMERT K MO/ATI ynny%w ‘3agaTs NapaMeTREl HOBOMD VA XECTKOGTA 1 v MpireraTe cBoficTsa: () onewo Texyuei sanamxm
BoaBATS €ro B cAcoK.
8 KecTrocTb:
W3 Xecrxocrn n marepuanss X ? A 2. Nracrima H 3 (@ucrusrsie aacrine)
[ | Tune saganroro apmiposarms @ | I | |® & | g
| Marepnanu ann /6 xoncroyumi MpuriersTs cooiicTsa: (0 ronoico Tewywet saknaarn
R MnacTeatsie, ofbemHtie, wCneHHse . .
[ [ —— xecroc: m] apran
~ ‘o|zu. Mnacira H 3 (GrsTriesie nnacTire) [EF=. [EF=. EF=
MO33UKa HG3HAUEHHE XECTKOLTEl W MGTEpUaN0s »
K7 K310 13 51 - - -
1 Koncrpyerop ceuenuit (KQ) [ Bapra 1 |5 wiCnenroe  ancnerroe  dacnenHoe S == S
51 KC-CAMP (KoHCTpyKrop ceenmii]
£ | KTC.CATIP (KoHCTpyxTop ToHKoCTenmex ceuenii <rer> <ret> <rer> @ (C)3anan+oe apruposatie: + =
- K3 croma
& LieHTp THXECTI U LiEHTD HCECTKOCTU GParmenTa (sTaa) wicnerHoe
EY 2 -
8 KeCTiue BCTaBKM CrepXHeil W D6 XCECTKOCTA MAGCTUAH e +
Xectkoetn | /6 | Merann | Knasa | T34 |
& Kecrine scrasku nnacrun _
- 62 K3 8566 CrincoK THnos ecTKacTeR
spripe Hecrwacmn | x5 | Meram | ramea ] T34 | - woneros  meMngep  wionewios 1 1 5oyc 20X 80 (ranoms)
Ot opToTPORMK ANR MACTIH Croscon Tumos secTiocTei [ 2. Bpyc 40 X 40 (konorHl)
Ocw opTOTRONMK ANA 06 BEMHEDX K3 B 1. 5oyc 40 80 (sonorwie) @ @ @ [ 3. Bpyc 80 % 40 {konokHsl)
[_ 2. 5pyc 40X 40 (conowe) [} 9. Boyc 20 X 20 (Bank nnowanok) FS
G K030 uumerma nocrenn €1, €2 @I 3. Bpyc 80X 40 (xonoriiel) K3 67 K3 68,69 38234 [ 10. Bpyc 40X 50 (konTyprbie Banku)
WiCNEHHOE  WACTEHHOE  dMCTEHHOE
.6pye 20X 20
g Qanocropanman patora ynpyrore odosarins @R sove (anarrowazad + 4 Mnacria H 20 (e +
[ _ 10. 5pyc 40 X 50 (kormyprie Gana) - 8. Mracturia H 20 {ouwamad)
| Gy S QY e
nacTia H 20 (owank
Mossuss ¢, 2, b, B H . 5. Mracrava H 20 (crere)
EInEEHR R G 13, Macria H 20 {recrns) Ka 207 13 208 K3 251 s H40( ) Aobamro<<
- . 5. Mscria H 20 (cremm) = wncnemros  wicneos  wcnersoe . Mnacryrea H 40 fronomses) e
| Pacuer xecrkocm ceaii 14, MRacTiHa H 20 {napaner)
11, Mnactura H 40 (onora) Frismem MpocaTp...
M0331ka e CTKOCTHLX X3P AKTEPUCTK (B3 > 14. Mnacrmia H 20 (napanet) o 15. MnacTina H 200 (1)
15. Mnactura H 200 (orl) ] 16. Mnacria H 220 (o) Koruposars
@ Mopens rpyrra 16. Mnactwia H 220 (0T) Konuposatt K3 252 K3 255,256 K3 261 17, MnacTka H 300 (@) Yaanuts
17. MnacTia H 300 (o) Yaamms wicnerroe  wienerroe  ncnesrioe & 18, Mnactina H 380 (o) o> B oz
& 18. NMnacrura H 380 (971) Ay >> L om 19. MAacTira H 450 (O Tl
2' 19. Nnacrura H 450 (o) N z 90 Mimarrins K 2 Gherueae oar +
50 Mnnrrun 126 £2

HasHauwaTs Tekywm
Haskaums Texyum

<= 4| &

(D) Crucox ans dparmesta 8?7 P () Crincor ans dparventa

YncnenHoe onucanne gaa K3 56 X
3 MHim
RY 0287 MHi
Rz 0O MHm
Rux g MH*M
Ruy o MH*m
IE B MH*M
LeeT
PaccumtaTe
AnA cBan
KomMMeHTapuii

TpeHume|

JIIX T

4. 3axo0duM B « [Monudbunbmp» .Z. u Buidupaem odHoysnobuie K3.

Mombunstp X

P[Pl ARl R

o Honepan K3

o suay K3

Crepren
Toexysnosse K3 (acTisis)

cTH)

o suay xecriocri

o opuerTaLym K3
o

oz X
xor Of v
oz z

O O Og 04
() vron cornacos. () O oprorponmt

Yuaroar ofsexTs C3

b eesco® B ?

Sl = B N B SZL

5. Mpu omkpeimol Bknadke «Monudpunsmp» Beidupaem = K3 56.

6. Ha BbideneHHbie K3 56 Ha3Ha4aeM XecmkoCmb
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7 Kecrkocr u Matepuans!

TpuMEHsTL CBOACTEa: [ ronbko Tekyweit 3aknanki
8 *ecTrocTs: . -
o 3 ; 3 o
‘ EE ] 21 K3 56 sncnerwoe (rperare) ‘ 1 UK TN SKECTKOCTH, MATEPMaLI (M3 TEKYLIETD BAPHAHTa KOHCTPYMpoBaHis), T3A
. > e :
v 3
(IMarepuans: Baprant 1 3| =
<HeT> <HeT> <HeT>
(] 3anar+oe apriposate: + -

Kectocri | k6 | Merann | knanca | T3a |

Crvcos Tvnos kecTRocTER
3, Boyc 80 X 40 fonorrn)
@I 3. Bpyc 20 X 20 (Ban nowanox)
10. Bpyc 40 X 50 (koHTypreie Ganky)
gl 4, Mnactura H 20 (nmaol) FS
8. Mnactura H 20 (Anowanks)
&7 13, Mnacrira H 20 (recTrius) +
5. MnacTura H 20 (crensl)
11, Mnacriva H 40 (xonomrer)
14, Mnacriva H 20 (napaner) [T ——
15. MnacTiHa H 200 (o)
16. Mnacrva H 220 (011)
17. MnacTima H 300 (o) MpocoTp...
&P 18, Mnactuma H 380 (@) Komuposars
19, Mnacrva H 450 (©11) Yaanms
gl 20. Mnactina H 3 (QukTiEHsIE NNac ke >>| B |Bm
EE M 21. K3 56 wucnerioe (1pesie) o
HasHawTh Texywm
(0 Crmco ans dparnenra B2 ?

Waz 11. Pacyem Ha 2 umepauyuu

BeinonnseM nonHbil pacyem:

ma Co3ganme PegakTwposa

Pac4eTHaa oema

3

{E’ BEINOAHWTE NOAHLIA pacdeT

i s BLINOAHWTE PACYeT € KOHTPOAEM NapaMeTPoBE. .

B nosBuBwemcs okHe HaxumaeMm «[lepecyumamb» ko3dduuueHmsl nocmenu. [Mpousoldem
nepepacyem u danbHelUwul aBmomamuyeckud 3anyck Ha pacyem.

Mepecuet koad. nocrenn C1, C2 uau XECTKOCTH CBAA N0 MOASAN FPyHTa s

C Texywed 3agaqeli (BA3aHa MOgEens rpyHTa
P C:Ysers\Public\Documents\LIRA SAPR\LIRA SAPR 2022\Data\Mpyw.sld
BribepuTe Tpebyempie asicTEMA:

- [ EPECHATATE SHaea KO3OAULMEHTOE NOCTENM YTIPYTOra OCHOBAHMA
C1u C2 no MOREn rpyHTa
MEpecHMTaTb MECTKOCTH tBal (K3 57) no MoAenW rpyHTa
Hafop C1/C2 (1, OcHosHan 330348 ~
Harpysri Bribop sarpyseHna
o Texywwme ZarpyxeHue N2 zarpyseHrs :
O YTouHHTE PCH

MNapameTpel pacieTa

Konmuectso uTepawnii L

3aEEPIWHTE PACYET, BCH USHEHEHME HArDY3KKM HE NPESEILEET o

HaskmuTe «[lepecauTaTbs, 4Tobbl BEINOMHWTE BoibpaHHEIe AERACTENA U 3aTEM HEHETE

MK3-pacqeT, unu «1ponycTUTbL, YTobbl NPONYCTHTE STaN NepecyeTa, MK «OTHEHHTL: ANS
OTHEHBI BCEX PACHETOB

Mocne BbinonHeHus pacyema dng npocMompa pe3ynbmamoB Heodxodumo nepeumu B «pesynbmamel
pacyema» e

ml I CMIPABOYHMK KOHCTPYKTOPA 57
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Euva EBoBop Cxema Co3gaHue PepakTWpoBaHHWe

] H PacyeTHaa ctema "

{‘j‘/‘ BEINONAHWTE NOAHBIA PaCYHET

r"u -a BeinoAHWTE PacHET C KOHTROMNEM NAapaAMETPOE...

I (? PeszyneTaTel pacdeTa l}

el KoHCTpyWpoBaHWe

B pesynbmamax pacyema nepexoduM k aHanusy pe3yabsmamoB no PCH.

MepedTh K aHaNW3Y PE3yALETATOE NO
PCH

) |cn 201333020111 ~

MNepexodum B pesynbmamsl Tadauusl PCH N22. Beidupaem PCH Ne5

Cn 20.13330.2011/2016_1

| €M 20.13330.2011/2016_2

FiH'u

=D
HAC Mozamka,
nﬁ W3onona -

™ o u
QM
INopel
MO3anKa ™ Q: M:

CHAKWA B CTEPM]

T - VR T I: 7. Mosauka nepementesmii no Z(G)
: . . . Mo3auka NepemMeleHWiA No Z(G)

m CMPABOYHUK KOHCTPYKTOPA
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NpoBepsem BepmukanbHbie nepeMeweHus no Z. He donxHo Obimb «kunoMempoBbix».

-177
-191

B npumepe nony4unuce nepemewerus om 177 do 292mm.

Ilnxﬁ Ilm.m_q H

=

=

=4

b

-263
27

Takxe npobepsieM nepemMeweHus no X u no Y. He onxHo dbimb «KUNOMempoBbix».

Mepemewerus no X (93,7MmM MakcumansHoe) u no Y (25,6 MakcumansHoe).

‘g._.‘4_:4‘_‘4__4_‘_—4‘_‘4_

~ G |

0172

(=i
~ e

0172

! o
i

959
-128

0

0

— 172

%l |l

<
st IS

; o
ot | ekt

‘_.__‘4_:4‘_44__4‘4—4‘__4_4

PREIR IR B BN B RS B B B

-+ ~ o "
e a
G o i 7z

20

0083
0083
-117

0

— 0.881

%l | %l>

-182

-818
837

I ot [ ver 1 |oae) ] I N
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Ydupaem noka3 dedpopmMupoBaHHOU CxeMbl C NOMOWbLH KHONKU LE‘.J

=

=

§¢Iai-'1'ﬂ Pexcim Bug

HAC Mozauea/
CLEMBI™ nﬁi W3ONonA =

U, Wy

Y U, &~
U: &4

Beibop Cxema

BbidenseM dyHdaMeHmHyw naumy ’C’ GpazMeHmupyemM .ﬁ. u nepexodum B nnockocmb Iﬁ

MNepexodum B usonons

X U W
Y U, -

Snropsi/
wosauka - @z Mz

| Mozanka/
wsonona~| £ Uz

nepeMeweHul B 2n08anbHol cucmeme (a8 ydodcmBa npocMompa).

R:

\k‘f;
R, | i

N M, !
0w

I

Mo3a1ka NEpemewEnnii B AOKANEHOI CHCTe|
T A
MO331Ka OTHOCUTENBHED NEPEMEILEHMIT

| o
F/)" Mo3aka NoAHsD: NepemeLieHmi

1130n0na NepemewenHil & noxansHoii cncTe

'4 1130N008 NOAHBIX NEPEMEWEHII

eme

me

[ —————

CMompuM u3onons nepeMeweHuld ¢pyHdameHmHol naumsl no Z (ocadku).

= = j
& = =3

g

= g g

‘
< &
=

Ed
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Cmompum daBrneHue no Mosauke HanpsixeHud no R,.(omnop 2pyHma).

H -D'I\’ Qx N\ T_IJ. N
h{p QJ' N_p ! "..

Mozaunka/
wzonona~ My
Hanpm#eHns B NNaCcTMHEY U 06 BEMHER K3

OkrHO

-0.364

-0.949

[
jnt

[
[
=

a
o
=

da
&

: ' o i
& 4

g

>

[lna npocMompa YucnoBbix 3HaveHul Bo «Pnazax pucoBaHusa» ..E. pucoBaHua HYXHO Haxamb Nokas

yucnoBbix 3HaYeHul EEI

=<

Omu. -7.200
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Mokazate x

lSHaée%Mﬁ
4
v 8H
= L
Sog
L0
@ Ubs
— O
Slom
oy s
O%
O owe
0=

¥ Jal?
Habopel dnaros

S [4)][&0
MpumMerATe usbnpaTensHo
EH 0 ¥
4 o

[ns danbHelweld umepauuu Heodxodumo 3ameHums P, (0,657 MMa paBHoMepHoe no Bced naowadu) Ha

3HaveHue R, (om 0,364 do 5,04MMa).

[lna 3amoz2o Haxumaem Npunoxumb omnop 2pyHma, Haxodsace & PCH 2.5.

VN T

Hawntw w

LEHTR 'Cg

e [IpUNOMATE OTNOP TPYHTA

MpUADKWTE OTNOR FPYHTA

MpunoxuTe oTNOp rpyHTa X

ﬂ 3aMEHWTE Harpysky Pz
(MpeaHasHaHEHHYID ANA BhIMWCIEHNS
Ko3hdMLMEHTOE NOCTENK YNpYroro
ocHoBaHuA C1, C2) Ha BeIMMCIEHHDE
3Ha4EHWE OTNOpa rpyHTa Rz

Pz =Rz
MpuAcouTE oTNOp

C1. OcHoBHaA 3aaaqa ~

SEMEHHTE B CEAE, 3343HHONA
UENDHKOH BEPTHEANEHELX CTERMHEH,
Harpysky M (MpeaHasHaYEHHYH AnA
BEIMHENEHHMA HECTKOCTH CBAH) Ha
CYMMAPHEIR OTNOR FPYHTS,
BBIMHENEHHEIN B0 BCExX 28 K357

o Bce anemeHTHI

O OTMEYEHHBIE INEMEHTEI

CMPABOYHUK KOHCTPYKTOPA
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Teneps P, cman pabex R,.

445

387

328

27

| I ISV T <1 | <1% ]

212

2%

133

9%

0548

%]

0364

Ome.-7200 W

Waz 12. Pacyem Ha 3 umepauuu

BbinonHseM nonHbil pacyem 3aHoBo ¢ nepepacyemoM Ko3adouyueHmoB nocmenu.

Bug BwbBop Cxema Co3gaHwe PegakTwposa

11| Pacuethan ccema
1

i‘j‘f‘ BEINOAHKWTE NOAHGIA pacdeT

.--fj BLINOAHWTE PACYeT € KOHTPOAEM NapaMeTPoBE. .

CMPABOYHMK KOHCTPYKTOPA 63
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Pesynemam pacyema no madauue PCH 2.5

Ocadku Ho mpembel umepauuu:

| '
— N
i o
o =

—
=
=

| ' ' '
—_ — — —
= = jar jrt
by = n =

I [ ) e
3

<5

O -7.200

Omnop 2pysma R, Ha mpembel umepauuu:

r_

|

= &
" [
e

£
=
=3

n Ly ' L
= b} = =

=

L
e

Y
I%X One. 7200 l.l.-
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KoapduuueHnms nocmenu (MH/M?) Ha mpembeld umepauuu:

[ | "

b
=
b

2
3

;

=

119

9%

o
"
]

[ %%

1.63

Waz 13. MNpobepka kpumepus cxodumocmu

Mmepauuu no pacyemy ko3ppuyueHmoB nocmenu Bedymcs do mex nop, noka He dydem nonyveHa
cxodumocmb P, npownot umepauuu ¢ R, HoBou umepauuu. B 3aBucumocmu om muna 2pyHma mpedyemcs
odbl4HO 3-5 umepauud.

[lonxHo BeinonHamMbCA ycnobue:

Pz_Rz
R,

100% < 5...10%.

CMPABOYHKUK KOHCTPYKTOPA
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Mpumep npoBepku kpumepus cxoduMocmu:

LIS I TN EE]

1.4 1.1 WYEY UYUS U.59) 0719 2 x| . 1 X . 4.
S0 0698 0679 0 S04 123 L1 UYSS UYUS UIS) VYD V.33 0719 g 6og 0679 ©
127 112 101 0927 0863 081 0.768 127 112 101 0927 0863 081 0768 ..
0T34 4712 0.695 © i 0.734 9312 0.695 ¢
143 131 116 104 095 0883 0828 0.784 0749 (105 5706 O s 131 116 104 095 0883 0828 0.784 0749 4725 o706 0
136 119 107 0977 0.006 0.849 0.803 0763 0.74 0719 I 136 119 107 0977 0906 0.849 0.803 0.765 0.74 0719
387 15541 124 11 101 0933 0874 0.825 0786 0.758 0.737 ( 387 sh41 124 11 101 0933 0.874 0825 0.786 0.75¢ 0.737 (
] 55
1395 131 115 1.04 0965 0.903 0.851 081 0782 0.758 ¢ I 1395 131 115 104 0965 0903 0.851 081 0782 0758 C
B 328
- 161 138 121 109 1 0536 0.832 0.833 0.308 0.783 ( I ’ 161 138 121 109 1 0936 0.882 0.838 0.808 0.783 (
- 171 147 128 115 106 0977 0919 0872 084 0813 ¢ |¥ 171 147 128 115 106 0977 0919 0.872 0.84 0813 (
=27 = 27
& 182 158 137 123 112 103 0964 0912 0878 0.84% ( [ 182 158 137 123 112 103 0964 0912 0.878 0849 (
v v
Loy, 196 169 149 132 12 11 103 0966 0926 0895 ( 212 196 169 149 132 12 11 103 0966 0926 0895 (
B 243 183 Lel 143 131 12 LII 104 0991 0.952 € [ 215 183 161 145 131 12 L1l 104 0991 0952 C
133 239 201 176 159 145 132 122 114 108 103 ( =153 239 201 176 159 145 132 122 114 108 1.03 (
= R’
= 274 227 19 176 161 148 136 127 12 114 = 274227 196 176 161 148 136 127 12 114
] 0842 5 ] 0.949
2% 265 227 201 182 1638 157 145 136 129 - 327 [265 227 201 182 168 157 145 136 129
" L X ! ' : I ’ I :
= 20 =2 aaa
= 1327 273 239 214 195 181 169 158 148 | 91327 273 239 214 195 181 169 158 148
L 1571 1571
0.364 — 0.364
051 A TERET SRR GRS A3 SIS T 600 0 654 635 0 . P L ) %3 114 03 U616 (654 0 635 -0
e 157127 108 -0.946 0852 0781 0726
s 0683 eer 0,645 0 |2 57127 -1.08 -0.946 -0.852-0.781 0126 4 oo 0
= | 661-0. = 0052 0.661-0.645
12 BRI -1.0° 056 08640992 0736 0695 67 g 530 1 161 130|100 0.96 -0.864-0792 0736 0,693 47 0552 0
s
& 166132 111 0978 088 0806 0748 0704 068 .oasu% 1166 132 111 0578 -0.88 0.806 0748 0704 -0.68 -0.661 -C
208 137 - B 2
R 114 1 0890 0803 0765 0.7 -0655-0675 - o .78 gl 137 114 1 089908230765 -0.72 -0.695 0675
240 N
038 143 119 1.03 -0.924 0.846 0.785 0.739 0.713 0.694 4 2038 143 119 105 -0.924 -0.846 0.785 -0.739 0713 0,604 £
297 .
1104 151 124 -107 -0.955 0.874 0.811 -0.763 -0.737 0717 197 194151 194 107 -0955 -0.874 -0.811 -0.763 0737 -0.717
206 -16 -131 -113 -1.01 091 -0.844 0.794 0767 -0.746 = 206 46 131 113 101 091 -0.844 0.794 0.767 0.746 -
385 595 B
-3.85
I 14 212 o107 -0.967 -0.880 -0.834 -0.805 -0.785 I 14 12 107 -0.967 -0.889 -0.834 -0.805 -0.783
A 2152 213 -116 -105 -0.96 -0.895 -0.858 -0.834 - e 152 13 -116 105 096 -0.893 0858 0.834
I 166 -145 128 115 -106 -0.985 -0.937 4)9044' 166 -1.45 2128 -1.15 -1.06 -0.985 -0937 -0.904 -
562 161 144 13 119 111 -105 -101 « 562 161 144 30119 111 105 -101 <
H 166 152 139 2128 17 11§ I A166 152 -139 -128 122 116 -
6,51 6.51
2 1B LT 156 -148 141 - - 2 183 17 156 -148 141 -
202 -189 176 - 189 -1.76 -
s 1981 SRR 1.;{69&1
7.4 74

CpedHee 3HauveHue P, (xenmsiM) Ha y4acmke u3 mpex 31eMeHmoB:

3,27 +2,74 + 2,39
Z= 3 =

2,8

CpedHee 3HauveHue R, (cuHum) Ha yyacmke u3z mpex 3nemMeHmoB:

4,19 + 3,42 + 2,96
, = 3 =3,52

1 z IEZ
——21100% =
R, %

2,8 — 3,52

0 — 0
3,52 |100A) 20%

20% > 10%. Heodxodumo npoBecmu dononHUMeAbHble UMepauyuu no onpedeneHulo Ko3douyueHma

nocmenu.

™
L
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

[lna danbHelUwel umepayuu HeodxoduMo 3aMeHumb Pz Ha 3HaveHue Rz. [1ns amozo HaxuMaem
NpunoXxumb omnop 2pyHma, Haxodsacs & PCH 2.5.

JokymeH-
TaLMA ~

MpHNoKUTE OTROP FPYHTa x

ﬂ 3aMEHWTE Harpysky Pz
(NpeaxasHadeHHyio ANA BEIMMCNEHNS
ko3 HULMEHTOE NOCTENM YNIpYToro
0CHOBEHWA C 1, C2Z) Ha BblHWMCNEHHDE
3HaqeHWe oTnopa rpyHTa Rz

Pz =Rz
Mprno#KTE 0TNOp

C1. OcHoBHaA sagaqa ~

SaMEHMTE B CEAE, 3843HHOH
WENDHKOA BEPTHIKAMEHEL: CTERMHEH,
Harpysky M {npeaHasHaYeHHyH 4na
EBIMHCNEHHA MECTKOCTH CEaKH) Ha
CYMMAPHEIA OTMOR FRYHTA,
EBIMHCNEHHEIR B0 Boex ee K357

O Bce anemeHT

O OTMEYEHHBIE SNEMEHTEI

Waa 14. Umepauus N4 u noBmopHas npoBepka cxodumocmu

Koapduyuenms nocmenu (MH/M)) Ha 4emBepmol umepauuu:

4.3

386

324

200

m 139

1 x

Ome 7200 & a4
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Ed

Ocadku Ha 4embBepmol umepauuu:

o o
i 5

—
i
=

- - - I
= o} jar} &
[ @A e} &

< =
g

Oma. -7200

Omnop 2pysma R, Ha 4YemBepmol umepauuu:

. . .
iS5

-8.62
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

P, npownod umepauuulxenmsiM) u R, HoBol umepauuu(curum).

L35 135 L0 0935 0843 0TM 0719 076 gy g oo SO L33 LU URIA UBLIUI3Y VDS 063 415
14
5 s e 179134 -108 09250817 0739 -068
7 127 781 07 B )

E 157 127 108 0946 0852 0781 0726 g cor nsmos 063 o0

651 161 129 109 096 0.364 0.792 0736 0695 (g7 g = -134 (LEL-133 (109 -0.829 -0.821 0742 -0.683 0639 g 419 4
H 166 132 111 0978 0.88 0506 0743 0.704 0.68 os FLES 136 L1 0837 -0.828 -0.745 0,688 0.644 0624 0

562 1ol7 137 114 1 0890 0823 0765 072 0695 og [l 238 fEEE 111 -0.545 -0.838 -0.758 -0.698 -0.653 -0.633 0.
I 2035 143 119 103 0924 0846 0785 0730 0713 06 506145 | -1.15 -0.966 -0.854 -0.773 -0.711 -0.666 -0.646 -0,
B 474 _ . 342 -

194 151 124 107 0955 0.874 0811 0763 0737 0 212-15 12 -101 -0.875 0792 -0.73 -0.634 -0.664 -0

=
K
- 206 16 131 113 101 091 0844 0794 0767 0.7 225 16 -126 -1.06 -0919-0.821 -0.756 -0.709 -0.689 -0
= 385 446
e 218 171 14 12 107 0967 0.889 0.834 0805 07 235617 (133 112 0.975 0.872 -0.794 0742 0.722 0.
K
v
Lo 237 184 152 13 116 105 096 0893 0858 05 Bl 51181 144 121 -1.06 -0.946 -0.863 -0.799 -0.771 -0
k3 262 201 166 145 128 115 106 0935 0937 osl BEI 198 158 134|117 105 -0.963 -0.893 0.852 0/
v
— 208 296 224 185 161 144 13 LI9 LII 105 14 g 634 -176 -151 134 12 L1 -102 -0978 -0
B3 342 257 212 185 166 132 139 128 122 1 H 204 176 157 080131 122 o116 -1
L a3

12 419 31 257 224 2 185 17 156 148 L 38 197 18 -167 -135 -147 -1
=
EN &4“ 341 285 262 236 207 202 189 L gEEN 232 216 205 -l
— 031 262

CpedHee 3Ha4eHue P, H@ yyacmke u3 mpex 3nemMeHmobd:

4,19+ 3,42 + 2,96
Z= 3

= 3,52

CpedHee 3HaYeHue R, HQ y4acmke u3 mpex 371emMeHmoB:

4,49 + 3,66 + 3,17
R, = 3 =3,77

P,—R,

R,

3,52 — 3,77
1()OQQ ==|————?;1;§————— 1])096 ==6,696

MNpoBepka kpumepusi cxodumocmu noka3ssiBaem cxodumocmb B npedenax 10%. Mmepauuu MoxHo
3abepuwums.
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

2.3. duHanbHble npobepku. Pesynabmamsbl npoBepku. BuiBodbl.

CnpaBoyHas madauua 17. Napamempsl, nodnexawue npoBepke

Mapamemp

Memod onpedeneHus

MpedensHoe 3HaYeHue

llaBneHue p nod
nodowbol ¢pyHdameHma

R, om om HopMamuBHbix
dnumenbHeIX Haz2pysok no PCH 2.5
unu 2.6. 2de nonyyaemcs donbwee
3HaueHue)

Yyacmok, kpoMe yzanoBol u kpaebBol
30Hbl (3HaYeHue no pacyemy)
R (n. 5.6.7. (N 22., popmyna 5.7

KpaeBas 3oHa (3HaueHue no
pacyemy) (n.5.6.26 CM 22)
1,2R

YanoBas mouka (3HaveHue no
pacyemy) (n.5.6.26 CM 22)
1,5R

Ocadka S

NepeMeweHus no Z om
HopMamuBHbIx daumenbHbIX
Hazpy3ok no PCH 2.5 unu 2.6 (20e
nonyyaemcs donbwee 3HAYeHue).

S, (npunoxenue T CN 22)

OmHocumenbHas pPa3HoOCmMb

Aas
ocadok —
L

MepemeweHus no Z om
HopMamuBHbix dAumenbHbIX
Hazpysok no PCH 2.5 unu 2.6 (2de
nony4yaemcs do/MbWwee 3HAYeHue).

(%)u (npunoxenue T CN 22)

Mocne BuinonHeHus pacdema dna npocMompa pe3ynbmamoB HeodxoduMo nepeumu B «pe3ynbmamel

pacyema G

Brng Bwfop Cxema

CozgaHwne

PegakTipoBaHne

| |d| PacyeTHana ctema

&7 BRINOAHWTE MOAHBIA pac4qeT

,I "_.=: BeinoAHWTE PacHET C KOHTROMNEM NAapaAMETPOE...

{“? PesynbTaThl pacdeTa I}

ﬁ KoHCTpyWpoBaHme

Cn 20.13330.2011,/2016_1

CM 20.13330.2011/2016_2

™
L

CMPABOYHUK KOHCTPYKTOPA
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

2 DB Dz -|a w | o I

Bbidupaem Mo3auky nepemeweHul no Z.

L
= Y Ulp T

Mozamea/
nﬁ: Wzonona ~

= o
Q, M
Inwpel s

MOZaHKa ™ Q: M:
Dedopmauymm NHA B 4]

CETT S IR TR 7. Mosanka nepemeutennid no Z(G)
3o . Mozauka nepemeweHria no Z(G)

Ocadka.
MakcumanbHoe 3HayeHue ocadku: 188mMm

CpedHee 3Hay4eHue ocadku: 165MMm

- N =
iy iy =
= [ e

=
2

- e -
oo o )
& = o

‘
<
2

L
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

OmHocumenbHas pasHocmb ocadok BeicqumbiBaemcs BpyyHyw no uzononsmM nepemeweHud.

Qlns 3mozo Haxodum Mecmo, 2de uMeem Mecmo Haudonbwee HapacmaHue dedopmauud (2de usonons
Svicmpee Bcezo cMeHsiiom uBem).

Haudonbwee HOpacmaHue uMeem MeCcmo HA daHHOM yqacmke.

CMIPABOYHMK KOHCTPYKTOPA 72




YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.
sl s gl

OnpedeneHue omHocumenbHol pa3Hocmu ocadok Ha ydacmke N21.

s;1 =181 mmM

Sy =167 MM

L = 5350MM

as _ 181 — 167 — 0.0026
L 5350 ’

OnpedeneHue omHocumenbHolU pa3sHocmu ocadok Ha yvacmke N22.

s1 =167 MM

s, =156 MM

L =4200MmmMm

Aas _ 167 — 156 — 0.0026
L 4200
MaokcuManbHoe 3Ha4eHUe:

As =0,0026

L - 1]

m" CMIPABOYHMK KOHCTPYKTOPA 73




YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Omnop zpyHma R,:

%
J'_r
_)_L
i,_%
_.;Il_l}_

-1.34e+003

S

EAREAE
T

[H N

-2.38e+003

11
i

T
Fi
§
AT

7]
\/U’{/L‘ i
L1

NN

[REEN]

-3.42e+003

RN

ni

-4 46003 !

f
LN

IR

RN NN

iy

IRNEEN
Ly

-5.3e+003

1
[
AT

__T.._ll
7

LN

L1
bt 1

i
H
T

-6.54e+003

+|L
,\_IY_

-7.38e+003 \t:l’

-8.62¢+003
Y

Tx

Haudonee HazpyxeHHbIU Yy4acmok:

-29%

-2.38e+003

-3.42e+003

-4.46:+003

-5.5e+003

-6.34¢+003

-1.38e+003

Yznobas 3oHa (3HaveHus no mpem cocedHum 3neMeHmam):

R, = 5850 ...8620 kMa

KpaeBas 30Ha (3HauveHus no mpeM cocedHuM 3neMeHmam):

R, = 3160..4490 klla

Yyacmok, kpoMe yznoBol u kpaeBol 30HbI (3Ha4eHUs No mpeM cocedHUM 371eMeHMaAM)

R, = 2200 ...3120«Ila

m CMPABOYHKUK KOHCTPYKTOPA
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Tadnuua-npumep 5. CBodHble pesynbmamel pacyema

Mapamemp pedensHo donycmuMoe 3HA4eHUe Pesynsmam Ko3agpduuueHm
pacyema ucnonb30BaHus
lNlaBneHue p nod | Y4acmok, kpoMe yznobol u kpaebol 2200...3120 | 0,72..1,02
nodowBol 30Hbl (3HQYeHue no pacyemy)
¢pyHdameHma R = 3068 «la
Kpaebas 30Ha (3Ha4eHue no pacyemy) 3160..4490 | 0,86..1,22
(n.5.6.26 CN 22)
1,2R =1,2x3068 = 3682 «la
Yanobas moyka (3HayeHue no 5850...8620 | 1,27..1,87
pacyemy) (n.5.6.26 CM 22)
1,5R = 1,5x3068 = 4602 klNa
Ocadka § 20 cM (n. 10.28 CN 22 kak 3ns 3daHus | CpedHss 0,83
Briwe 75M) ocadka 16,5¢cM
Om aBmopa. OdHako donycmuMo ucnonb3oBamb
npedensHo donycmumyw ocadky no npunoxenut [ CM
22: 15 ™
OmHocumensHas 0,003 (npunoxenue I CN 22) 0,0026 0,87
pasHocmb ocadok
As
L

BeiBodbl no pesynbmamaM pacyema:

1. Ko3apouuuenm ucnonb3oBaHua no psady napamempo® npeBoiwaem 1. TpedoBanus CMN 22.13330.2016 He

BbINO/AHEHDI.

2. Tpedyemcs npoekmupoBaHue cBaidHbix ¢pyHdamenmod (no CM 24.13330.2021) unu ykpenneHue 2pyHmoB
ocHoBaHus (no CM 22.13330.2016, CN 291.1325800.2017) unu pacwuperue naowadu onupaHus ¢yHdamenma.

Yacmsie Bonpocsi.

Bonpoc Ne1. MoxHo su kak-mo dono/sHume/ibHO «ocpedHumsb» dabreHue P nod nodowbBol

pyHdameHma ?

Om6em: da, moxHo, Ho npu 3mom npudemcs npoBecmu pacqems: 8 Plaxis/Midas. Yacmes epyHma

nepeudem 8 naacmuky, KO3PHUUUEHMs! NOCMEAU HECKO/AbKO U3MEHSIMCS.

Bonpoc N22. MoxHo nu yBesnudums npede/sHo donycmumsie 0Ccadku/0mMHOCUME/IbHYK PA3HOCMb

ocadok.

OmBem: da, moxHo. (M. 5.6.50 (1 22.13330.2016.

v
Ly

CMPABOYHKUK KOHCTPYKTOPA
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nimafidngdsgogois
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a1 2daung

HYACTb 5. OCHOBAHWE 3[1AHWA. NAUTHbIU

®YHAAMEHT. CBAMHBIM ®YHOAMEHT.

3.

CéalHbil pyHdaMeHm

OnpedeneHue Hecywel cnocodHocmu cBau

3.1.

CBau no cnocody nepedayu Hazpysku Ha 2pyHm pasdensomcs Ha cbau cmouku u Bucayue cBbau.

Bucayasa cbas: cBas, nepedawwas Hazpysky Ha ocHoBaHue 4epe3 Bokobytw noBepxHocmb u nsmy.

(Bas, onupakwwasca Ha ckanbHble uau cnadodedopMupyeMble 2pyHmsl U nepedarw,as

-cmouka:

CBas
HO2py3Ky Ha ocHoBaHue npeumMywecmBeHHo Yepes nsmy.

OmdenbHo cnedyem Bbidenums:

(Bau, B3auModelcmBytwowue co ckanbHeIMU 2pyHmaMu no dokoBol nobepxHocmu. Pacyem daHHbIX

cBad, ecmb B Hopmax u doBonbHO Yacmo ucnonb3yemcs dna cBau BbicomHbIX 3HAHUU

-CMoUKY

Caysao cbau

Layuntr Bucaved cBou
Jez ompuyamensHozo mpeHus

swHhdz anwidauing

NRASY DN

aIHIdUING

LT LT T T 1T 1T 1T T T T T (R T T T T T T T T T T T 1

I T T T T T T T T T T T
T T T T T T T TTTTTTT

T

e o
) 1 ) B

il

tota

T T

T T T T T T T T TTTTTT}
T T T T T T T T T T T T Tl

nRdz aHdUINg

nwifide a1HdauIRg

wHfidz

niwahdngdapognys

DRV 03

I A B

T T T T T T T T T TTTTT

N S B
T T T T T TTTTTTTTT

T T T T T T T T T T T T T T T T T T T T T T T T T T LT T
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

TpeHue He Bce2da HanpaBneno BepmukanbHo BBepx, npensdcmBys Hazpyske, komopas npuxodum
Ha camy cBaw. B Hekomopbix cnyyvasax, npedcmaBneHHbix Huxe, cBas dononHumenbHo HAzpyxaemcs 34
c4em ocedaHus coceGHeH20 2pyHma.
[lns onpedeneHus GnuHbl C OMpULAMEbHLIM MpeHUeM HeodxoduMo paccyumams ocadky S cocedHeao
co cBbael zpyHma om Hazpysok nepedawwuxcs B3nusu cBau (a He Ha camy cbBaw!).
Nlanee Heodxodumo Haumu mMecmo no Beicome B komopom ocadka paBHa npedenbHo donycmumol S,
deneHHol Ha 2. MpedensHo donycmumas ocadka onpedensemcs no cnpaBoyHold madauue 12. (MpunoxeHue

r. CN 22). Cama cBas B pacyeme ocadku He y4yumBaemcs.

ConpomuBneHue no dokoBol noBepxHocmu npu ompuuamensHoM mpeHuu das mopda/una/canponenu
npuHumaemcsa paBHbiM MuHyc Sklla. [1na ocmanbHbix 2pyHmod f; npuHuMaemcs ¢ ompuuamenbHbIM 3HAKOM
no cnpaboynas madauue 23 (madauua 7.3. CN 24.).

B cayqae npocadoyHo2o 2pydma Memoduka pacHema HyxHo cMompemb B CM  24.(nocmosiHHO

MeHsiemcsi, noamoMy B cnpaBoyHuk He Bkawuena).

Cayyatl Bucayed cBau ¢ ompuyamensHsiM mpeHueM Cyyad Bucsved cBau ¢ ompuyamensHsiM mpexueM

- nomsi cknadol ¢ Hazpysxod donee 20kfla;

- Hazpysxa om odopydoBanus dosee 100k(la;

- Hazpyska om HoBozo cmpoumenscmBa B0au3y
cywecmBywouux cbad;

- duHaMuyeckoe ynnomHenue Boauzu cBad

s utuyuq_;

A \ =

l/ Hacsinb Sonee v
\

o o= 3

\ sz

e
T o — —

ducnepcHsie 2pyHmbl
ecmecmBenHoeo 3aeeanus

ducnepcrste 2pyKms
ecmecmBenHozo 3a/e2aHUR

i

Cayqad Bucaved clau ¢ ompuyamensHsiM MpeHuem Cnyqal Bucayed cBau ¢ ompuuamessHsiM mpeHuen

= - npocadka epyHmol npu aamavuBakuy
- cHamue BaBewubaiuezo deucmbus Bodu npu P Y P

HoHuxeruu ypolBus epynmoBex Bod (YrB)

¢ ¢ npecadoyHsitl 2pyHm
) S \
\ Su /2 - _,. i- ‘ - = &S - -

2
™)
AN

T

i

L
=

GUEREDCHYE 2DYHMS
ecmermBent020 30/e20HUA

ducnepcrsie pyHmsi
ecmecmbBendo2o 3aae2a8us

/
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Crysad € mopgor monwuroy dosee 30 i Cayqad ¢ mopgom meswurod Gonee 30 cM
Hazpyska do 35xlia Hazpyska om 35 do 85fla
uAy Bicoma nodceinku do ZM unu Bsicoma nodcsinku om 2m 8o 5M

l/ nodceinka om 2mM do 5M

J} nodcsinka do 2M

oy

T
L
—=

ducnepcrsie 2pyHmsi
eCmermBenH020 30Ae2aHUS
il
ducnepctisie 2pyHmei
ecmecmbennoe 3a/e2aHus

B B - n a " L B - 2 .
) 4 < 4 : < " N # = % & 4
N A w ) i I 4 L - -
P 3 . a 5w . 3 W * E 22
3 . 4 N L » D 2 % i . . [ £
S g . =i 5 w4 e Y

Cayqal © mopgor mosyuroy dosee 30

Haepyska Gonee 85«lla
uny Beicoma nodcsinku Gonee Sm

J/ nodcsinka donee 5m

SJ(HH Ml @’L”L

ducnepcrsie 2pyHmsi
ecmacmBendozo 3aAe2aHuR

A

Donyckaemyw Hazpysky Ha cBaw F,;; no mamepuany cBau (xenesodemoH, cmank) cnedyem
onpedensmb no Gopmyne:

YanNn < Fult
N,, - HopMamuBHasa Hazpyska Ha cBau
F,;; - Hecywas cnocodHocmb cBau no Mamepuany u3 pacyema Xene3odemoHa;
¥Yn — Ko3dduuueHm HadexHocmu no omBemcmBeHHocmu;
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Y~ xo3dduuueHm HadexHocmu no Hazpyske no n.7.5.11 Cl1 24, npuHumaeMbid paBHbim:

1,3 - npu onpedeneHuu ycunul B cBasx YucnenHbiMu Memodamu, yqumsiBawumu B3aumodedcmbue cBal c
npuMbikakwumM 2pyHmoM (peanusoBaHo B Plaxis/Midas).

1,4 - npu pacyeme no Memoduke, yqumsiBawweld B3aumHoe BausHue cBad (M 7.4.4 CN 24) (peanusoBaro
8 IMPA-CAMNP).

1,5 - B dpyaux, ynpoweHHbIX cAy4aax pacyema

Fq

[lonyckaemyw Hazpysky Ha cBarw 6 cocmabe ¢pyHdamenma unu oduHouHyw cbak cnedyem

Yeg
onpedensimb No 2pyHmy ucxods us ycnobus (n. 7.1.11 CN 24):

Fq Fq

YN <~

unu B makoM Bude N <
cg YnYcg

N - pacyemHas Hazpyska, nepedaBaemas Ha cBakw om Haudonee HeBblzodHO20 COMEMAHUS HA2PpY30K;
Yn — K03doduuueHm HadexHocmu no omBemcmBeHHoCmu;

F4 - npedensHoe conpomuBneHue zpyHma ocHoBaHus oduHoyHol cBau (paccqumsiBaemcs no madauuam
HUXe unu onpedensiemcs HA ocHoBaHuu ucnLiMaHud);

Yeg — Ko3bGUUUEHM HadexHOCMU No 2pyHmy, NpUHUMAeMbId pabHbiM:

1,2 - ecnu Hecywas cnocodHocmb cBau onpedeneHa no pe3ynsmamam noneBeix ucneiMaHuUl cmamuyeckold
Ha2pyskou;

1,25 - ecnu Hecywas cnocodHocmb cBau onpedeneHa pacyemoM No pe3ynbmamaM CMAMUYeCcKo20
30HdupoBaHus 2pyHma uau no pesynbmamam GuHAMuYeckux ucnbimaHul cBau, BbiNOAHEHHbIM C y4emoMm
ynpyaux dedbopmMauul 2pyHma, a makxe no pesyabmamam nonebbix ucnbimaHul 2pyHmoB amanoHHou cBaeu
unu cBbaeu-30HdoM;

1,k - ecnu Hecywasa cnocodHocmb cBau onpedeneHa pacyemoMm € ucnonb3oBaHuem madauy CMN 24, B mom
4ucne no pesynbmamam duHaMu4veckux ucneimaHul cBal, BbinonHeHHbix Oe3 yyema ynpyaux dedopmauul
2pyHma;

CnpaBoyHas madnuua 18. KoapguuueHm HadexHocmu no omBemcmBeHHocmu Y,

Knacc YpobeHb omBemcmBenHocmu Yn
coopyxeHul
KC-3 MoBbiweHHbIT 1,2

(Tonbko dnst 3daHul Beicomold Jonee 250 M u BonbwenponemHbix
coopyxeHul (8e3 npoMexymoyHslx onop) ¢ nposemomM donee 120 M

KC-3 MoBblweHHbIU 11
KC-2 HopMa nbHbIl 1,0
KC-1 MoHUXEHHbIU 0,8
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Bucqayue cBbau

CnpaBoyHbie madauua 19. OnpedeneHue Hecywel cnocodHocmu cbad.

Bucsiyue 3aduBHeie, 6dabaubaemeie Bcex
Budob u xenesodemoHHblie cBau-o0donouku,
nozpyxaemsie des BuieMku 2pyHma
(3adubHie cBau mpeHus)

Bucsiyue HadubHbie, SypoBeie u cBau-odonouku, nozpyxaemsie c
BeieMkold 2pyHma u 3anonHsieMble demoHom (cBau mpeHus)

PacyemHas ¢opmyna

dopMyna 8na pacyema MOAbKO HA
8dabauBaHue(cxamue) n. 7.2.4 CN 24

Fg=v.(rrrRA+ uz Yry fih)

®opmyna dns pacdema monbko Ha 63abBaubanue(cxamue) n. 7.2.10
cn 24

Fg=v.(yrrRA+ uz Yry fih)

U - HOPYXHbIU NepuMemp nonepeyHozo ceyeHus cmBona cBau, M;

h; - monwuHa /-20 cnos 2pyHma, conpukacawuwezocs ¢ dokoBod noBepxHocmsio cBau, M

Y Ko3pduuuenm ycnoBul padomsl cBau B 2pyHme

Ye=1

Y = 0,8 npu onupaHuu Ha neccoBbie 2pyHmbl U HA 2AUHUCMbIE
2pyHmbl co cmeneHbl BraxHocmu S, < 0,85

Ye =1 6 ocmansHeix cayyasx

W

Yweé
¥s - ydenbHbll Bec yacmuy, 2pyHma;
Yw - YdenoHbll Bec Bodsi;
W - npupodHas BaaxHocms.

S, =

R pacyemHoe conpomubBneHue 2pyHma nod HuxHuUM koHuoM cBau, kMa

R npuHumaemcs no madauue 7.2 CN 24

Lnga cbau HaOUBHbIX BbimecHUMenbHbIX u HaBUBHbIX
BudpowmamnoBaHHbIx
R npuHumaemcs no madauue 1.2 CN 24

[lns cBau, y komopbix 2AuHUCMBIO 2pyHm B ocHoBaHuu R no madauue
7.8 CN 24.

[lns HadubHou u dypobBol cBal c ywupeHuem u de3 ywupeHus, cBau-
080n04KU, Noz2pyxaemMol C nonHbiM ydaneHuem 2pyHmoBozo adpa, y
KOMOPbIX KPYNHOOJNOMOYHBIU 2PYHM C NECYaHbIM 3ANOAHUMEneM U
neckoB 8 ocHoBaHuu:

R =0,75a,(a,y'1d + ayasyh), Ho He Bonee R , 4em no
madnuue 7.2

[lns cBau-o0donoyku, nozpyxaemol € coxpaHeHueM 2pyHmoBozo sdpa
U3 yka3saHHelx 2pyHmoBd Ha Beicomy 0,5 M c necyaHbiM 3anonHUMENeM
u necko® 6 ocHoBaHuu:

R = ay(a,y'1d + ayasy h) , Ho He Bonee R , 4em no madnuue
1.2

aq, Ay, A3,A4 - KOIQOULUEHMBI, NPuUHUMaeMble no madauue 7.7 CM
24,

¥'1 - pacdemHoe 3HaveHue ydenbHozo Beca zpyHma, kH/M’, B
ocHoBaHuu cBau (npu  BodoHachiweHHbIX 2pyHmMax C y4emom
83BewuBarwwez0 dedcmbus Bodsl);

Y1 - ocpedHenHoe (no cnosM) pacyemHoe 3Ha4eHue ydensHozo Beca
2pyHmoB, kH/M?, pacnonoxeHHbix Bblwe HuxHez2o KoHua cBau (npu
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Bucsyue 3adubHtie, 8daBauBaembie Bcex Bucsiyue HaduBHbie, dypoBrie u cBau-odonoyku, nozpyxaemsie c
BudoB u xenesodemoHHble cBau-o0d0n04Ku, BbleMkod 2pyHma u 3anonHsieMsle demoHoM (cBau mpeHus)
nozpyxaemble de3 BbieMku 2pyHma
(3adubHeie cBau mpeHus)

BodoHackiweHHbIX 2pyHmax ¢ ydvemom B3bewuBarwwezo detcmbus
B0odsbl);

d - duamemp, M, HaduBHol u dypobol cBad, duaMemp ywupeHus
(3ns cbau ¢ ywupeHuem), cBau-odonoyku unu duaMemp CKBAXUHBI
dna cBau-cmonda, oMoHONUYEHHO20 B 2pyHme ueMeHMHO-NECYHaHbIM
pacmBopowm;

h - 2nyduHa 3an0XeHUs, M, HUXHe20 KoHud cBau unu ee ywupeHus,
omcyumeiBaemas om npupodHoz20 penbeda unu ypoBHs nnaHupobku
(npu nnanupoBke cpeskol).

fi — pacyemHoe conpomuBnerue /-20 cnos 2pyHma ocHoBaHus Ha dokoBol noBepxHocmu cBau, kMa

fi npuHumaemcs no madauue 7.3 CM 24 fi npuHumaemcs no madauue 7.3 CN 24

Yrr Ko3¢pduuueHm ycnoBud padomsl 2pyHma NOG HUXHUM KOHUOM

Yrr NpuHumMaemcs no madauue 7.4 CN 24 | ypp=1,3 - cBau ¢ KkKaMypnemHbIMU  YwWupeHusMU U
dypouHbekuuoHHblx cBal duamempom 0,15-0,35 M, BbinonHseMsle c
YnnoMHEHUEM OKpYXdiwea0 2pyHma nymeM odpadomku ckBaxuHebl
no paspsdHo-uMnyabcHol mexHonoauu (PUT) cepuel pa3psdoB
uMnynbcod moka Bbicokoz2o HanpsxeHus;

Yrr=0,5 <Bau ¢ ywupeHuem, ycmpaubBaemeix  nymem
MexaHu4yeckozo pa3dypuBaHus 2pyHma, SemoHUPYEMbIX HACYXO
Yrr=0,3 cbau c ywupenuem, ycmpauBaemsix  nymem
MexaHu4eckozo pa3dypubaHus 2pyHma, demoHupyembix NodBodHbIM
cnocodoM

Yrr =1 cBau B ocmansHbIx caydvasx.

Yry Ko3dpduuueHm ycnobul padoms 2pyHma Ha dokoBou noBepxHocmu cBau

Yy npuHumaemcs no madauue 14 CM 24 | Yg s npuHumMaemcs no madauue 7.6 CM 24

A - nnowadb onupaHus Ha 2pyHm cBau, M2

MpuHumaemcs: MpuHumaemcs:

- dns cBau de3 ywupeHus no naowadu | - 8na HaduBHeix u BypoBbix cBal de3 ywupeHus no naowadu
nonepeyHo2o  ceyeHus cBau  Spymmo | nonepeyHozo ceveHus cBau;

(nonHas nnowads ceveHus) - 08na HaduBHeix u dypobbix cBal c ywupenuem - no naowadu

- 08na cBal c ywupeHueM no nnowadu | NONepe4yHo20 CeyeHUs ywupeHus B Mecme Haudonbwezo e20
nonepeyHo20 CeYeHUS YwupeHus no ez2o0 | duamempa;

Haudonbwemy duamMempy, - 0ns cBau-odonoyek, 3anonHseMbix OemoHOM, - naowadu
- 0dna cBau odonoyek no naowadu cBau- | nonepe4Ho20 ceyveHus 000/7104KU dpYmMmMO;

odonodku Hemmo (naowads C yvemom
ocnadneHus ceyveHus);

Yacmsie Bonpocsi.

Bonpoc Ne1. B madauyax (1 u cnpabo4Huka ynomuHarwmcs O0ypobsie u HadubHeie cBau. [lo
paxkmy ucnob3ywmca 0ypoHadubHele. K 4emy omHocsimcs OypoHadubHsie?

OmBem. byporadubBHeie 3mo qacmHeit cayyau dypobeix cBad (n.6.5. CI1 24).
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CnpaBoyHasi madauua 20. TunoBeie pasmepsl 3aduBHeix cBal (ppazmerm Tadauuws 1 TOCT 190804-2021)

Tun u xapakmepucmuka cBau 3cku3 cBau OcHoBHble pa3mepbl cBau, MM
b unu d l
Tun C. CBasa kBadpamHozo 300 3000-12000
CNAOWHO20 CeYeHUs UenbHas C "|L i"l
HeHanpsizaemol apmMamypod 350 4000-16000
1-1
5 400 4000-18000
— -QI
Tun C. CBas kBadpamHozo ‘;2 300 3000-15000
CNAOWHO20 CeyeHUst UenbHas ¢ 350 PP
HanpsizaemMou apmamypou -
400 13000-20000
Tun C. CBas kBadpamHozo 1 1 300 14000-24000
CNAOWHO20 CeyeHus cocmaBHas c _L i
HeHanpsizaeMol apmamypou
1-1 350 14000-28000
=0 ‘QI
A
£
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CnpaBoyHas madauua 211 CopmaMeHm moncmocmeHHbXx 0dcadHbix mpyd

Ucnonb3ywmes dns cBal nwdol dnuHbl u dna nwdoz2o0 2pyHma

HapyxHsiu BHympeHHUU HapyxHsiu BHympeHHUU HapyxHsiu BHympeHHUU
duamemp duamemp duamemp duamemp duamemp duamemp
odcadHolu odcadHol odcadHol odcadHolu o0dcadHou odcadHolu
mpyds D mpyds d mpyds D mpyds d mpydsl D mpyds d
(HapyxHeii | (onpedessem (HapyxHeii | (onpedessem (HapyxHeii | (onpedessem
duamemp pasMepsi apM. duamemp pasmepsi apm. duamemp pasmepsi apm.
cBau) Kapkaca) cBau) Kapkaca) cBau) Kapkaca)
Baurer (naudosee 4acmas (asagrande effer
odcadHas mpyda) 500 420 600 520
620 540 600 520 620 540
750 670 700 620 640 560
800 720 800 700 700 620
880 800 900 800 720 640
1000 920 1000 900 750 670
1180 1100 1200 1100 800 720
1300 1220 1300 1200 880 800
1500 1400 1500 1400 900 820
1800 1700 1800 1700 1000 920
2000 1880 2000 1880 1080 1000
2200 2080 2500 2350 1180 1100
2500 2380 1200 1120
1300 1220
1500 1420
1800 1720
2000 1910
2200 2110
2500 2410

CnpaBoyHas madauua 21.2 CopmaMeHm moHKocmeHHbIXx mpyd (no TOCT 10704-91)

Mcnonb3ywmes dns cBal dnuHol kak npaBuno He Bonbwe 12M u monbko dna ducnepcHeix 2pyHmoB

HapyxHeio duamemp odcadHold mpydsr D
(HapyxHeil duamemp cBau)

Pekomerndyemas MUHUMA/bHAS moAwuHa (p.3.a) , MM

426

530

630

720

820
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Snympennuy duamemp odadued mpyds d

odcadHan

3

mpyda
i duamemp
odcadrod mpyds O

7

HAPYXHbIG

4

4

Aﬂ./a
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Tonbko moncmocmeHHble 0dcadHble Mpydsl

NioBble odcadHbie mpydsl

84

CMPABOYHKUK KOHCTPYKTOPA

F3



YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Mo npuBedeHHbIM HUXE MadAuULAM 304QCMYK HYXHO denamb UHMEepNONSUUH.

Memoduka uHmMepnoAaguuU

Xy Y,
X Huem Y
X3 Y,
Y,-Y,)- X—-X
v —y,+ TV X=Xy

(Xl - XZ)

CnpaboyHaa madauua 22. Tadauua 7.2. CM 24.13330.2021

['nyduHa PacyemHble conpomuBnerus R, kNa, nod HuxHUM KoHuoM 3a8uBHbIx u BAaBauBaemsix cBad u cBad-
nozpyxeHus 0do0n04ek, nozpyxaemix de3 Belemku 2pyHma
HUXHezo neckoB cpedHed naomHocmu
KoHua cbau, M -
2pabe- KPYNHbIX cpedHel MenKux neineba- -
AUCMBIX Kpyn- mblIX
Hocmu
2nuHUCmbIX 2pyHmoB npu nokasamene mekydecmu Iy, paBHom
0 0,1 0,3 0,4 0,5 0,6
3 7500 6600 3000 3100 2000 1100 600
4000 2000 1200
4 8300 6800 3800 3200 2100 1250 700
5100 2500 1600
5 8800 7000 4000 3400 2200 1300 800
6200 2800 2000
6 9250 1150 4150 3550 2300 1350 825
6550 3050 2100
7 9700 7300 4300 3700 2400 1400 850
6900 3300 2200
8 7433 3800 2467
9967 5655 4533 ZEEE EEE; 1433 867
9 1567 3900 2533
10233 ;;g; L7167 Z;g; 5555 1467 883
10 10500 7700 5000 4000 2600 1500 900
7300 3500 2400
1 7800 4080 2660
10740 ;526 5120 5666 Egaa 1530 920
12 7900 4160 2120
10980 ;556 5240 g;aa 5366 1560 940
13 8000 4240 2180
11220 ;ZEB 5360 5566 5366 1590 960
14 8100 4320 2840
1460 7460 5480 5;66 Egaa 1620 980
15 11700 8200 5600 4400 2900 1650 1000
7500 4000
16 8260 4480
11880 ;;66 5720 Z?EE 2960 1680 1020
17 8320 4560
12060 ;366 5840 ZEBE 3020 1710 1040
18 8380 4640
12240 E;aa 5960 Zgaa 3080 1740 1060
19 8440 4720
12420 5566 6080 ZZBB 3140 1770 1080
20 12600 8500 6200 4800 3200 1800 1100
4500
2 4800
12760 8600 6320 ZEZB 3260 1830 1120
22 12920 8700 6440 4960 3320 1860 140
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I nydunHa PacyemHble conpomuBneHus R, «MNa, nod HuxHuM KoHuoM 3a8uBHbix u BAaBauBaembix cBal u cBal-
nozpyxeHus odonoyek, nozpyxaembix de3 BeleMku 2pyHma
HUXHE20 neckoB cpedHed naomHocmu
KoHua cbau, M N
2pabe- KPYNHbIX - cpedHel MeKUX nbineba- -
AUCMbIX Kpyn- MbIX
HoCmU
2/nuHUCmbIX 2pyHmoB npu nokasamene mekydecmu I;, paBHom
0 0,1 0,2 0,3 0,4 0,5 0,6
4780
23 5040
13080 8800 6560 4920 3380 1890 1160
24 13240 8900 6680 2120 3440 1920 1180
5060
25 13400 9000 6800 5200 3500 1950 1200
26 13560 9100 6920 5280 3560 1980 1220
27 13720 9200 7040 5360 3620 2010 1240
28 13880 9300 71160 5440 3680 2040 1260
29 14040 9400 7280 5520 3740 2070 1280
30 14200 9500 7400 5600 3800 2100 1300
31 14360 9600 7520 5680 3860 2130 1320
32 14520 9700 7640 5760 3920 2160 1340
33 14680 9800 7760 5840 3980 2190 1360
34 14840 9900 7880 5920 4040 2220 1380
35 15000 10000 8000 6000 4100 2250 1400
36 15160 10100 8120 6080 4160 2280 1420
37 15320 10200 8240 6160 4220 2310 1440
38 15480 10300 8360 6240 4280 2340 1460
39 15640 10400 8480 6320 4340 2370 1480
40 15800 10500 8600 6400 4400 2400 1500

MpumedaHus (ocmaBaeHs Haudonee HYXHbIE):
1. Had 4epmoU daHbl 3Ha4eHus R 875 neckoB, nod 4yepmol - dns 2nuHUCMBIX 2pyHMOB.

2. B Hacmosiwed madauue 2nyduHY NO2pYxXeHUs HUXHe20 KoHua cbau u cpedHwr 2/YdUHY PACNONOXEHUS CA0S 2pYHMa NpU NAaHUpobke
meppumopuu cpeskod, nodcsinkol, HaMeiBoM do 3 M cnedyem npuHuMamb om YypoBHs npupodHozo penbeda, a Npu cpeske, nodcbinke, HaMbiBe
om 3 M - om ycnoBHol omMemku, pacnonoxeHHod coomBemcmBeHHo Ha 3 M Bolwe ypoBHs cpesku unu HA 3 M Huxe ypoBHs nodcbinku.

B cnyyasx, kozda cnexaBwuecs HacCbiNHble 2PYHMbI HO 2e0/102U4ECKOM pa3pese pacnonoxedsl Had mopgoM, oHu yyacmBywm B npuzpyse
KopeHHbIXx 2pyHmoB, a cnedoBamensbHo 3HaveHus h; cnedyem npunumamb om ypoBHs Bepxa Hackinu.

3. [lns naemHbIX neckoB, nnomHocmb Komopbix onpedeneHa nNo GaHHLIM cmamuyveckozo 3oHdupoBaHus, 3Ha4eHus R no Hacmoswed madauue
dns cBad, no2pyxeHHbx de3 ucnonb3oBaHus nodmeiBa unu nudepHbix ckBaxuH, cnedyem yBenuquBams Ha 100% - 3ns neckoB KpynHbIX U
cpedHel kpynHocmu u Ha 130% - dns neckoB Menkux u neineBameix.

Mpu onpedeneHuu nnomHocmu 2pyHma no GaHHeIM dpyaux BudoB uHxeHepHbIX u3bickaHul u omcymcmBuu daHHbIX cmamu4eckozo 30HGupoBaHus
dns nnomHelx neckoB 3HauveHus R no Hacmoswed madnuue cnedyem ybBenuyubamb Ha 60% - dns neckoB KpynHbix U cpedHel KpynHocmu u
Ha 75% - 0na neckoB Menkux u neineBamsix, Ho He Sonee 4em do 20000 kMa.

k. [ins cyneced npu wucne nnacmusHocmu I, < 4 u ko3pduuuenme nopucmocmu € < 0,8 pacyemie conpomuBnenus R u f; cnedyem
onpedensmb kak 818 nbinebambix neckod cpedHed nnomHocmu.

llpumeqaHue: 3eneHsiM — npouHmepnonupobBaHHsie aBmopom 3HaqeHus dna ydodcmbBa ucno/sb306aHus.
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CnpaboyHoa madauua 23. Tadauua 7.3. CM 24.13330.2021

CpedHss PacyemHslie conpomubnenus f;, kMa, Ha SokoBol noBepxHocmu 3adubHbix U
2nyduHa BdaBnubaembix cBal u cBal-odonoyek
pacnonoxeHus neckoB cpedHel naomHocmu
cnos 2pyHma, M KPYnHbIX U cpedHed MenKux nbineBamsix - - - - - -
KpynHocmu
2nuHucmbIX 2pyHmoB npu nokasamene mekysecmu Iy, paBHom
<02 0.3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

1 35 23 15 12 8 b b 3 2
2 42 30 2 17 12 7 5 b A
3 48 35 25 20 14 8 1 6 5
& 53 38 21 22 16 9 8 1 5
5 56 40 29 24 17 10 8 i 6
6 58 42 31 25 18 10 8 1 6
1 60 43 32 255 18,5 10 8 i 6
8 62 L 33 26 19 10 8 1 6
9 63,5 45 335 26,5 19 10 8 1 6
10 65 L6 34 21 19 10 8 1 6
" 66,4 L1 34,8 21,2 19,2 10,2 8 Ii 6
12 61,8 48 35,6 21,4 19,4 10,4 8 i 6
13 69,2 49 36,4 21,6 19,6 10,6 8 1 6
14 70,6 50 312 218 19.8 10,8 8 Ii 6
15 12 51 38 28 20 " 8 1 6
16 13,4 52 38,6 28,4 20 1,2 8 Ii 6
17 4.8 53 39,2 28,8 20 1,4 8 1 6
18 76,2 54 39,8 29,2 20 1,6 8 1 6
19 71,6 55 40,4 29,6 20 1.8 8 i 6
20 19 56 41 30 20 12 8 1 6
2 80,4 57 41,6 30,4 20 12 8 Ii 6
22 81,8 58 42,2 30,8 20 12 8 i 6
23 83,2 59 42,8 31,2 20 12 8 i 6
24 84,6 60 43,4 31,6 20 12 8 7 6
25 86 61 L 32 20 12 8 1 6
26 814 62 LL,6 32,4 20,2 12 8,2 1,2 6,2
21 88,8 63 45,2 32,8 20,4 12 8,4 14 6,4
28 90,2 64 45,8 33,2 20,6 12 8,6 1,6 6,6
29 91,6 65 46,4 33,6 20,8 12 8,8 18 6,8
30 93 66 L1 34 2 12 9 8 1
Ell 9k .4 66,8 41,6 34,4 21,2 12,2 9 8 i
32 95,8 61,6 48,2 34,8 2.4 12,4 9 8 Ii
33 91,2 68,4 48,8 35,2 21,6 12,6 9 8 1
34 98,6 69,2 49,4 35,6 21,8 12,8 9 8 Ii
35 100 10 50 36 22 13 9 8 1
36 101,4 70,8 50,6 36,4 22,2 13,2 9 8 1
37 102,8 1,6 51,2 36,8 22,4 13.4 9 8 1
38 104,2 12,4 51,8 31,2 22,6 13,6 9 8 1
39 105,6 13,2 52,4 31,6 22,8 13,8 9 8 1
40 107 [ 53 38 23 14 9 8 1

MpuMeyaHrus (ocmaBneHsl Haudonee HyYxHole):

1. B Hacmosiwed madauue 2AYydUHY NO2pYXeHus HuxHe20 KoHua cBau u cpedHiwl 2nYydUHY PacnonoXeHus cAos 2pyHma Npu naaHupoBke meppumopuu cpeskol,

nodcbinkod, HaMbiBom do 3 M cnedyem npuHumMamb om ypoBHs npupodHozo penbeda, a npu cpeske, nodcsinke, HaMbiBe om 3 M — om ycnoBHoU omMmemku,

pacnonoxeHHol coomBemcmBeHHo Ha 3 M Beiwe ypoBHs cpesku unu Ha 3 M Huxe ypoBHs nodcbinku.

2. Mpu onpedeneHuu pacyemHbix conpomuBneHud 2pyHmo® Ha SokoBol noBepxHocmu cBal f;nnacmbl 2pyHmoB cnedyem pacyneqsimb Ha odHopodHble cou

moAwuHol He donee 2 M.

3. 3HaueHus pacyemHozo conpomuBaeHust nAomHeIx neckoB Ha SokoBol noBepxHocmu cBad f;cnedyem ybenusubams Ha 30% no cpaBHeHur Co 3HAYeHUsMU,

npubedeHHbiMu B Hacmoswed madauue.

4. Pacyemuble conpomuBnenus cyneced u cyanuHkoB ¢ koapguuueHmom nopucmocmu € < 0,5 u 2nuH ¢ ko3apguuuermom nopucmocmu e < 0,6 cnedyem

ybenuyuBams Ha 15% no cpabHeHukw co 3HaYeHusMu, npuBedeHHbiMu B Hacmoswed madauue, Npu AKWBbIX 3HAYEHUSX NOKA3AMens mekydecmu.

5. ins cyneced npu yucne naacmusHocmu I <4 u ko3ppuuuerme nopucmocmu e < 0,8 ,pacyemutie conpomubnenus R u f; cnedyem onpedensmb kak dns

neineBamsix neckoB cpedHeld naomHocmu.
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

CnpaboyHosa madnuua 24. Tadauua 7.4. CMN 24.13330.2021

Cnocod nozpyxeHus 3aduBHbix u B3abauBaembix cBal u cBal-odonoyek,
nozpyxaembix de3 BbiemMku 2pyHma, u Budsl 2pyHmod

Ko3agpduuueHm ycnoBud padomsl 2pyHma
npu pacyeme Hecyued cnocodHocmu cbad

nod HUXHUM KOHUOM

Ha OokobBou

YRR noBepxHocmu Vg ¢
1. Mo2pyxeHue cNAGWHBIX U NOAbIX C 30KPbIMbIM HUXHUM KOHUOM cBal 1,0 1,0
MexaHuyveckuMu (nodBecHeiMu), napoBo3dywHbiMu u dusenbHLIMU MoAomamu
2. NozpyxeHue 3adubkolu u BdaBaubaHuem B npedbapumensHo npodypeHHbie
nudepHele ckBaxuHbl ¢ 3a2nydneHueM koHUoB cBad He MeHee 1 M Huxe 3ados
ckBaxuHbl npu ee duaMempe:
a) paBHoM cmopore kBadpamHod cBau unu duamempy cBau Kpyznoz0 ceyeHus 1.0 0,5
8) Ha 0,05 M MeHee cmopoHbl kBadpamHod cBau unu duamempa cBau kpyanozo 1,0 0,6
ceyeHus
8) Ha 0,15 M MeHee cmopoHbl kBadpamHol cBau unu duamempa cBau Kpyznozo 1,0 1,0
ceyeHus
3. MNozpyxeHue c nodmbiBoM 6 necyaHbie 2pyHmbl npu ycnobuu dodubku cbal Ha 1.0 0,9
nocnedHeM 3mane nozpyxeHus de3 npuMeHeHus nodMbiBa Ha 1 M u donee
4. BudponozpyxeHue cBau-odonovek, BudponozpyxeHue u BudpobdabaubaHue
cBald B 2pynmbi:
a) necku cpedHed naomHocmu:
KpynHble U cpedHeld KpynHocmu 1.2 1,0
Menkue 11 1,0
neineBameie 1,0 1,0
8) 2nuHucmele ¢ nokasamenem mekyyecmu I; = 0, 5:
cynecu 0,9 0,9
CY2/IUHKU 0,8 0,9
2/1UHBI 0,7 0,9
8) 2nuHucmele ¢ nokasamenem mekyvecmu I; < 0 1,0 1,0
5. MoapyxeHue MosomMaMu noAbix Xene3odemoHHbIX cBal ¢ OMKPbLIMbIM HUXHUM
KOHUOM:
a) npu duamempe nonocmu cBau Meree 0.4 M 1,0 1,0
8) mo xe, om 0,4 do 0,8 M 0,7 1,0
6. MoapyxeHue nwdbiM cnocodoM nosbix cBad Kpy2n1020 ce4EHUS C 3AKPbIMbIM
HUXHUM KOHUOM Ha 2nyduHy 10 M u Bonee ¢ nocredyiuwum ycmpoicmBom B
HUXHeM KoHue cBal kamypnemHozo ywupeHus B necuyaHbix 2pyHmax cpedHel
naomHocmu u B 2nuHucmbIX 2pyHmax ¢ nokasamenem mekyvecmu I; < 0,5
npu duaMempe ywupeHus, pabHom:
a) 1,0 M He3aBucumo om yka3saHeix BudoB zpyHma 0,9 1,0
3) 15 M B neckax u cynecsix 0,8 1,0
8) 1,5 M B cy2nuHkax u 2AUHAX 0,7 1,0
7. MoepyxeHue BdaBruBaHuem cBai:
a) B necku kpynHble, cpedHed KpYnHOCMU U Menkue 1,1 1,0
3) 6 necku neineBamsie 11 0,8
8) B 2nuHucmble 2pyHmel ¢ nokasamenem mekyyecmu I; < 0,5 11 1,0
2) mo xe, I; = 0,5 1,0 1,0

mekysecmu 0,5 > I} > 0 onpedensiom unmepnonsiuued.

Mpumeyarue - KosdpguuueHmsl Yg g U VR NO NYHKMY & Hacmosiwed madauusl 84 2nuHucmbiX 2pyHmoB ¢ nokasamenem
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

CnpaboyHoa madauua 25. Tadauua 7.6. CM 24.13330.2021

Tun cBad u cnocodel ux ycmpoucmba

Koadoduuuenm ycnobud padomsl cBau Yrf

neckax cynecax CY2NUHKAX

21UHaxX

1 HadubHbie, a makxe cBau, ycmpaubaemeie ¢ BrimecHeHueM
2pyHma npu nozpyxeHuu uxBenmapHod mpydkl C mepsieMbiM
HOKOHEYHUKOM unu SemoHHou npodkou

1

1 1

0,9

2 HaduBHble BudpowmamnoBaHHbie

0.9

3 bypoBeie, B moM 4ucne ¢ ywupeHueMm, demoHUpUEMbIe:

a) npu omcymcmBuu Bodsl B ckBaxuHe (cyxum cnocodom) u npu
ucnonb3oBaruu odcadHbix uHBeHMApHeIX MPYd, @ makxe npu
BbinonHeHUU ux MemodoM HenpepbiBHO nepeMewatwe2ocs
wHeka (HMLW)

0,6

8) nod Bodod unu nod anuHucmbiM pacmBopoM

0,6

0,6 0,6

0,6

8) xecmkumu SemoHHbIMU cMecsiMu, yknadeiBaeMbiMu C
noMowbt 2nyduHHol Budpauuu (cyxum cnocodom)

0.8

0,8 0,8

0,7

4 bapemsl (dypoBeie cBau), uzzomabauBaembie
mexHo/no2u4eckuM odopydoBaHueM muna nnockuid 2peldep unu
2udpodpesa

0.6

5 CBau-odonoyku, nozpyxaemeie BudpupoBaHuemM c BeieMkol
2pyHma

0,6

6 CBau-cmondbl

0,7

0,7 0,7

0.6

7 bypouHbekuuoHHble, us2omoBasieMble nod 3awumol
odcadHbix mpyd unu deHmoHumoBozo pacmBopa c onpeccobkol
daBneruem 200-400 kMa (2-4 amM), @ makxe npu
BbINONHEHUU UX C UHBEKUueld demoHHOU CMecu Yepes KOAOHHY
NPOX0DHbIX NOALIX WHeKoB

0,9

0,8 0,8

0.8

8 BypounbekuuoHHsie duamempom 0,15-0,35 M, BinonHsiemble c
ynnomHEHUEM OKpYXawwe20 2pyHma nymem odpadomku
ckBaxunsl no paspsadHo-uMnyabcHold mexHonozuu (PUT) cepued
pa3psdoB uMnynbco® moka Bbicoko20 HanpsxeHus.

11

Ed
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CnpaboyHoa madauua 26. Tadauua 7.7. CM 24.13330.2021

YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Ko3dd PacyemHble 3Ha4eHUs y2na BHymp mpeHuA 2purma @ = ¢, (npu doBep mu 0,95)
23° 24° 25° 26° 27° 28° 29° 30° 31° 32° 33° 34° 35° 36° 37° 38° 39°
“ 9,50 11,05 12,60 14,95 170,3 Z(;‘B 24,40 29,50 34,60 41,60 48,60 59,95 1,30 89,65 108,0 1355 163
2 180'6 21,70 2‘6'8 28,80 3%8 3:'1 45,50 54,75 64,00 75,80 87,60 107,30 127,00 156,00 185,0 2225 260
az
npu
h/d, paBHom
4,0 0,78 0,79 0,79 0,80 0,80 0,81 0,82 0,83 0,84 0,85 0,85 0,85 0,85 0,85 0,85 0,86 0,87
5,0 0,75 0,76 0,76 0,77 0,77 0,78 0,79 0,80 0,81 0,82 0,82 0,83 0,83 0,84 0,84 0,85 0,85
1,5 0,68 0,69 0,70 0,71 0,71 0,73 0,74 0,75 0,76 0,77 0,78 0,79 0,80 0,81 0,82 0,83 0,84
10,0 0,62 0,64 0,65 0,66 0,67 0,69 0,70 0,72 0,73 0,74 0,75 0,76 0,77 0,78 0,79 0,80 0,81
12,5 0,58 0,60 0,61 0,62 0,63 0,65 0,67 0,69 0,70 0,72 0,73 0,74 0,75 0,77 0,78 0,79 0,80
15,0 0,55 0,57 0,58 0,60 0,61 0,63 0,65 0,67 0,68 0,70 0,71 0,72 0,73 0,75 0,76 0,78 0,79
11.5 0,51 0,53 0,55 0,57 0,58 0,60 0,62 0,64 0,66 0,68 0,69 0,71 0,72 0,74 0,75 0,77 0,78
20,0 0,49 0,51 0,53 0,55 0,57 0,59 0,61 0,63 0,65 0,67 0,68 0,70 0,72 0,74 0,75 0,77 0,78
22,5 0,46 0,49 0,51 0,53 0,55 0,58 0,60 0,62 0,64 0,66 0,67 0,69 0,71 0,73 0,74 0,76 0,77
25,0 u donee 0,44 0,47 0,49 0,52 0,54 0,57 0,59 0,61 0,63 0,65 0,67 0,69 0,70 0,72 0,74 0,76 0,77
ay
npu d, paBHom,
M:
0,8 u MeHee 0,34 0,33 0,31 0,30 0,29 0,28 0,27 0,27 0,26 0,26 0,25 0,25 0,24 0,24 0,23 0,23 0,22
0,88 0,34 0,32 0,31 0,30 0,29 0,28 0,27 0,26 0,26 0,25 0,25 0,24 0,24 0,23 0,23 0,22 0,22
0,9 0,34 0,32 0,31 0,30 0,29 0,28 0,27 0,26 0,26 0,25 0,25 0,24 0,24 0,23 0,23 0,22 0,22
1 0,33 0,32 0,31 0,30 0,29 0,28 0,27 0,26 0,26 0,25 0,25 0,24 0,24 0,23 0,23 0,22 0,22
1,08 0,33 0,32 0,30 0,29 0,28 0,28 0,27 0,26 0,26 0,25 0,25 0,24 0,24 0,23 0,23 0,22 0,22
1,18 0,33 0,32 0,30 0,29 0,28 0,27 0,26 0,26 0,25 0,25 0,24 0,24 0,23 0,23 0,22 0,22 0,21
12 0,33 0,32 0,30 0,29 0,28 0,27 0,26 0,26 0,25 0,25 0,24 0,24 0,23 0,23 0,22 0,22 0,21
13 0,33 0,31 0,30 0,29 0,28 0,27 0,26 0,26 0,25 0,25 0,24 0,24 0,23 0,23 0,22 0,22 0,21
15 0,32 0,31 0,29 0,29 0,28 0,27 0,26 0,25 0,25 0,24 0,24 0,23 0,23 0,22 0,22 0,21 0,21
18 0,31 0,30 0,29 0,28 0,27 0,26 0,25 0,25 0,24 0,24 0,23 0,23 0,22 0,22 0,21 0,21 0,20
2,0 0,31 0,30 0,28 0,28 0,27 0,26 0,25 0,25 0,24 0,24 0,23 0,23 0,22 0,22 0,21 0,21 0,20
2,2 0,30 0,29 0,28 0,27 0,26 0,26 0,25 0,24 0,24 0,23 0,23 0,22 0,22 0,21 0,21 0,20 0,20
2,5 0,29 0,28 0,27 0,27 0,26 0,25 0,24 0,24 0,23 0,23 0,22 0,22 0,21 0,21 0,20 0,20 0,19
3 0,28 0,27 0,26 0,26 0,25 0,24 0,24 0,23 0,23 0,22 0,22 0,21 0,21 0,20 0,20 0,19 0,19
3,5 0,26 0,26 0,25 0,25 0,24 0,23 0,23 0,22 0,22 0,21 0,21 0,20 0,20 0,19 0,19 0,18 0,18
1,0 0,25 0,25 0,24 0,24 023 | 023 0,22 0,22 0,21 0,21 0,2 0,20 0,19 0,19 0,18 0,18 0,17
MpumeyaHus:
d - duamemp, M, HaSUBHolU u SypoBod cBad, duamemp ywuperus (35 cBau ¢ ywuperuem), cBau-odonoyku unu duamemp ckBaxuHsl 8 cBau-cmonda, oMOHOAUYEHHO20 B 2pyHME UEMEHMHO-NECHaHbIM
pacmBopom;
h - 2nyduHa 3an0XeHUs, M, HUXHE20 KOHUQ@ cBau UAU ee ywupeHus, omcyumsiBaemas om npupodHozo penbeda unu ypoBs naaHupoBku (npu naaHupoBke cpeskod).

Ed

CMPABOYHKUK KOHCTPYKTOPA

90




YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

CnpaboyHoa madnuua 27. Tadauua 7.8. CM 24.13330.2021

[ nyduHa PacyemHoe conpomuBnerue R, kMa, nod HUXHUM KoHUOM HaduBHeix U dypoBbix cBad u cBal-odonoyek,
30710XeHUs noz2pyxaemblix € BeleMKoU 2pyHmMa U 3GNOAHSAEMbIX JeMOHOM, NPU 2/1UHUCMbLIX 2PYHMAX, 30 UCKAKYEHUEM
HUXHe20 KoHua npocadoyHbix, ¢ nokazamenem mekydecmu Iy , paBHbim

cBau, M 0,0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5 0,55 0,6
3 850 800 750 100 650 575 500 450 400 350 300 215 250
b 925 863 800 750 700 638 575 513 450 400 350 325 300
5 1000 925 850 800 50 700 650 575 500 450 400 375 350
6 1075 | 1000 | 925 863 800 750 100 625 550 500 450 425 400
1 1150 1075 | 1000 925 850 800 750 675 600 550 500 475 450
8 1217 142 | 1067 992 917 867 817 142 667 617 567 534 500
9 1283 | 1208 | 1133 | 1058 983 933 883 808 133 683 633 592 550
10 1350 | 1275 | 1200 | 1125 1050 1000 950 875 800 750 100 650 600
" 1450 | 1375 | 1300 | 1225 1150 1088 1025 950 875 813 750 700 650
12 1550 | 1475 | 1400 | 1325 1250 175 1100 1025 950 875 800 750 100
13 1633 | 1558 | 1483 | 1408 1333 1250 1167 1084 1000 934 867 800 733
14 117 1642 | 1567 | 1492 1417 1325 1233 142 1050 992 933 850 167
15 1800 | 1725 | 1650 | 1575 1500 1400 1300 1200 1100 1050 1000 900 800
16 1900 1817 | 1733 | 1650 1567 1467 1367 1267 1167 1109 1050 950 850
17 2000 [ 1909 | 1817 | 1725 1633 1533 1433 1333 1233 1167 1100 1000 900
18 2100 | 2000 | 1900 | 1800 1700 1600 1500 1400 1300 1225 1150 1050 950
19 2200 [ 2100 | 2000 | 1900 1800 1688 1575 1475 1375 1288 1200 1100 1000
20 2300 | 2200 | 2100 | 2000 1900 1775 1650 1550 1450 1350 1250 1150 1050
2 2400 | 2295 | 2190 | 2080 1970 1843 1715 1610 1505 - - - -
22 2500 | 2390 | 2280 | 2160 2040 1910 1780 1670 1560 - - - -
23 2600 | 2485 | 2370 | 2240 210 1978 1845 1730 1615 - - - -
24 2700 | 2580 | 2460 | 2320 2180 2045 1910 1790 1670 - - - -
25 2800 | 2675 | 2550 | 2400 2250 213 1975 1850 1725 - - - -
26 2900 | 2770 | 2640 | 2480 2320 2180 2040 1910 1780 - - - -
21 3000 | 2865 | 2730 | 2560 2390 | 2248 2105 1970 1835 - - - -
28 3100 | 2960 | 2820 | 2640 2460 2315 2170 2030 1890 - - - -
29 3200 | 3055 | 2910 | 2720 2530 | 2383 2235 2090 1945 - - - -
30 3300 | 3150 | 3000 | 2800 2600 | 2450 2300 2150 2000 - - - -
Ell 3420 | 3260 | 3100 | 2895 2690 2530 23710 2210 2050 - - - -
32 3540 | 3370 | 3200 | 2990 2180 2610 2440 2210 2100 - - - -
33 3660 | 3480 | 3300 | 3085 2810 2690 2510 2330 2150 - - - -
34 3780 [ 3590 | 3400 | 3180 2960 2110 2580 2390 2200 - - - -
35 3900 | 3700 | 3500 | 3275 3050 2850 2650 2450 2250 - - - -
36 4020 | 3810 | 3600 | 3370 3140 2930 2720 2510 2300 - - - -
37 4140 | 3920 | 3700 | 3465 3230 3010 27190 2510 2350 - - - -
38 4260 | 4030 | 3800 | 3560 3320 3090 2860 2630 2400 - - - -
39 4380 | 4140 | 3900 | 3655 3410 3170 2930 2690 2450 - - - -
240 4500 | 4250 | 4000 | 3750 3500 3250 3000 2750 2500 - - - -

MpumeyaHus (ocmabners HauSonee HYxHbie):

1 B Hacmoswed madauue 2nyduHY No2pyXeHUs HUXHEe20 KoHua cbau u cpedHwi 2nYBUHY PAcnonoXeHUs CA0S 2pyHma npu naaHupoBke
meppumopuu cpeskod, nodceinkol, HaMeliBoM do 3 M cnedyem npuHumamb om ypoBHs npupodHoz2o0 penbeda, a Npu cpeske, Nodcsinke,
HaMbiBe om 3 M - om ycnoBHol omMemku, pacnonoxeHHou coomBemcmBenHo Ha 3 M Bblwe ypoBHsa cpesku unu Ha 3 M Huxe ypoBHs
nodchinku.

2 PacyemHoe conpomuBneHue R 88 KpynHoOdNOMOYHbIX 2pyHmod c 2auHucmbIM 3anonHumeneM onpedensemcs NO pe3ynbmamam
pa3denbHbiX UCNBIM@HUU 2pyHma Ha dokoBol noBepxHocmu HamypHoU cBau u No@ ee HUXHUM KOHUOM.
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

CBau-cmouku

Ha2pysku udem Ha kpoBaw ckanbHo20 2pyHma, 3adenka B 2pyHm HeBeicokas.

Q

')
Ee=s-ines
Pucynok 7.1. CN 24

ly - pacyemuas 2nyduHa 3adenku;
dy - duamemp HadubHol u dypoBou cBau u cbau-odonoyku B ckanbHeIL 2pyHm, M;

CoznacHo n. 7.2.1. CN 24:
Fq=Fgyp

Fap = YRA

A - nnowads onupaHus Ha 2pyHm cBau, M?

llns cBau cnnowHo20 ceyveHus u NoAbix €Bal C 3aKPbLIMbIM HUXHUM KOHUOM paBHol naowadu nonepe4yHo20 CeyeHus
dpymmo, dns nonbix cBal KpYy2n020 CeYEHUS C OMKPLIMbIM HUXHUM KOHUOM U cBau-odonoyek - pabHou nnowadu
nonepeyHo20 CeYeHUs HeMMO NpU omcymcmBuu 3anonHeHUs ux nonocmu demoHoM u paBHod nnowadu nonepeyHozo
ceveHus dpymmo Npu 3ano/AHeHUU 3moU nonocmu demoHoM Ha Bbicomy He MeHee mpex ee duamempoB.

KoappuuueHm ycnoBud padomsl Y,

Ye=1

R - pac4yemHoe COI']DOI'HUBHEHUE mMaccuba ckanbHo20 2pyHma nod HUXHUM KOHUOM cBau-cmouku

Bapuanm N21 BapuaHm N22
Mpu 2nyduHe 3adenku B ckanbHLIU 2pYyHM Mpu 2nyduHe 3adenku B ckanbHLIU 2pyHm

R=R l
m R=R,(1+0,4-2%
dy
HeodxodumMo npoBepumb ycnobus «R He donee» l; - pacyemHas 2nyduHa 3adenku;

U «R He MeHee». ds - duamemp HaduBHou u SypoBod cBau u cbau-
000n04kU B ckanbHOM 2pyHme, M;

df onpedensemcs no  BHympeHHemMy duamempy
odcadHol mpydel, ecau odcadHas mpyda He 3axodum
B caM ckanbHeIL 2pyHm

a1+ 0,4;—") donxHo Sbimb He donee 3.
f

[ina cBal odonoyek (1 + 0,4;—‘1) =1
f
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Heodxodumo npoBepumb ycnobus «R He donee» u «R
He MeHee».

R,, - pacyemHoe conpomuBneHue MaccuBa ckanbHO20 2pyHmMad Nod HUXHUM KOHUOM cBau-cmolku.
B cnyyae onpedenerus R,, 8 noneBeix ycnobusx:

_ femn
R, =———

Yg
Yg = 1,4 - ko3dpduyuenm ycnoBul padomsl.
B cnyvae ecnau R, no pesynbmamaM ucnbimaHud odpa3uoB omdenbHocmed (MoHonumoB) B
nadopamopHbiX ycnobusax
R, =R.K;
R, - pacyemHoe u HopMamuBHoe 3Ha4eHus npedena NPOYHOCMU HA OJHOOCHOE CXAMUE CKANbHO20
2pyHma B BodoHacbiweHHoM cocmosiHuu, Klla
K - xo3dduuueHm, yqumbiBatowud cHuxeHue npoyHocmu BBudy mpewuHoBamocmu ckanbHbiX 2pyHmoBd,
npuHumMaemsil no madauue F.1. CM 24,

Heodxodumo npoBepumb ycnoBus

«He donee»

- R He donxHo dbimb donee 20000 kla
«He MeHee»

- R He donxHo Obimb MeHee dns HaduBHol u SypoBol cBal c ywupeHueM u de3 ywupeHusi, cBau-o0d0n04KU,
nozpyxaemold c NOAHbIM ydaneHueM 2pyHmoBozo sdpa, Y KOMOPbIX KPYNHOOBAOMOYHLIU 2PYHM C NEeCcYaHbIM
3anonHumeneM u neckoB B ocHoBaHuu:

R =0,75a,(a,y'1d + a,asy,h), wo He Sonee R , 4em no madnuue 7.2

[lns cBau-odonoyku, nozpyxaemMol C coxpaHeHueM 2pyHmoBozo sdpa u3 ykasaHHbix 2pyHmod Ha Bbicomy 0,5 M
Nec4yaHsiM 3anonHumeneM u necko® B ocHoBaHuu:

R = ay(a y'1d + ayasy h) , vo ve donee R , 4eM no madnuue 7.2

aq,0,,a3,a4 - KO3GGUUUeHMbl, NpuHuMaemsle no madauue 7.7 CM 24, npuHumas yzon BHYmMpeHHe20 mpeHus
@ = 32° (pukcupoBarHoe HopMamu 3Ha4eHue)

¥’y — pacyemHoe 3HadeHue ydensHozo Beca 2pyHma, kH/M3, B ocHoBanuu cBau (npu BoBoHaCHIULEHHEIX 2pYHMaXx ¢
yvyemom B3BewuBarowezo delcmBus Bodwl);

Y1 - ocpedHenHoe (no cnosM) pacyemHoe 3HauveHue ydenbHoz2o Beca 2pyHmod, KH/M3, pacnonoxeHHblx Bbiwe
HuxHe20 koHua cBau (npu BodoHackiweHHbx 2pyHmax ¢ ydemom B3BewuBauwezo delGcmbus Bodwl);

d - duamemp, M, HaduBHoU u dypobod cbBad, duamemp ywupeHus (3ns cBau ¢ ywupeHuem), cBau-odonouku unu
duamMemp ckBaxuHbl dna cBau-cmonda, oMoHonu4eHHo20 B 2pyHme ueMeHMHO-NecYaHsIM pacmbopow;

h - 2nyduHa 3an0XeHUs, M, HUXHE20 KoHua cBau unu ee ywupeHus, omcyumsiBaeMas om npupodHozo penbeda
unu ypoBHsa naaHupoBku (npu naaHupoBke cpeskol).

CnpaBoyHas madauua 28. Tadauua 7.1. CI 24

CmeneHb mpewuHoBamocmu MNokasamens kavecmba KoappuuueHm cHUXeHUS
nopodsl RQD, % npoyHocmu K
OuyeHb cnadompewuHoBamsle 90-100 1
CnhadompewuHoBamsle 75-90 0,60 .. 1,00
CpedHempewuHobamble 50-75 0,32 .. 0,60
CunbHompewuHoBamsle 25-50 0,22 .. 0,32
O4yeHb cunbHompewuHoBamble 0-25 0,22
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Céau padomarwwue no dokobou noBepxHocmu npu B3aumodelcmBuu co

CK@ANbHbIMU 2pyHmMamu

Cayyau 1. OmcymecmByem ckanbHbIU 2pyHm nod namou cBau
CoanacHo npunoxeHus [ CIT 24:
Fyq = Fy

Fy = uz Rgi h;

Rg; - pacyemHoe conpomuBneHue /-20 Cnost CKAAbHO20 2pyHmMa

= Ha dokobou nobepxHocmu cbBau, klg;

h; - monwuHa /-20 N0 CKA/NbHO20 2PYHMA, CONPUKACAHULE20CS
B4 -
= ¢ dokoBou noBepxHocmbh cbau, M.

Rs; = 0,63,/paR;

Pa = 100 «MMa

R.; — pacyemHoe 3Ha4eHue npedena NPOYHOCMU HA 0GHOOCHOE
Xamue /-20 €N0S CKAAbHO20 2pyHma B BodoHacbiweHHOM
cocmosaHuu, Klla.

Cayyau 2. NMpucymcmByem ckanbHbIU 2pyHm nod namoud cBau

PucyHok 0.1 CN 24

z

aa MpuHuMaemcs Haudonbwas Hecywas cNOCOdHOCMb NO pacyemy us3
dr
= cnedyruwux cumyayud:
::;‘I;:ltl T i I i
SoEer oy
e Cumyauus Ne1 npu pacyeme cBau kak cBau-cmolku(cM. Beiwe)
o
PucyHok 1.1. CN 24. Cumyauus Ne1 Fy, = v.RA

Cumyauust N°2 npu pacyeme kak npu omcymcmBuu ckanbHo20

Ic:r 2pyHma nod namodnep (cM. cayyad 1 - Beiwe B 3mo madnuue)
Fgs = uZ Ry h;

g

- Cumyauus N°3 HauMeHbwee U3 3HA4eHUU:
=== 1 3HaYeHue F
0 ; av/1
L — — 0.: £
SES=-—o—=e= 2 3nadeHue Fgs/(1—1)
|E===c=== |

Pucywok 1.2 CM 24. Cumyauus Ne2 | 7~ dona om odwel Hazpysku @, BocnpuHuMaeMas namol cBau
Q

Qp
|—L| _Qp
n =L

9

n onpeaenﬂemcq uiu no pesynbmamam ucneiMaHUU unu no
pe3ynabmamam Huc/neHHoz20 MO@E/IUPOBIJHUH

hy

Pucynok 0.3 CM 24. Cumyauus Ne3
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3.2. TpedoBaHus no 3adenke HuxHuUX koHUuoB cBal B 2pyHm

CnpaboyHasa madauua 29. TpedoBaHus no 3adenke HuxHUX KoHU0B cBau

Bucs4ue cBau

Bucs4ue 3aduBHbie, 6daBauBaembie Bcex Budob u
xene3zodemoHHble cBau-odonoyku, nozpyxaemsie
de3 BuieMku 2pyHma (3aduBHble cBau mpeHus)

Bucsivue HaduBHbie, dypobbie u cBau-odonoqku
nozpyxaembie ¢ BoiemMkol 2pyHma u 3anonHfAeMble
demoHoM (cBau mpeHus)

He HopMupoBaHo

- [na cBal HaOuBHbIX BbimecHumenbHLIX U
HaduBHbIX BudpowmamnoBaHHbIX.

He HopMupoBaHo.

- [lna cBau, y komopbix 2AuHUCMBId 2pyHm B
ocHoBaHuu.
He HopMupoBaHo.

- [ns HadubHoU u dypobou cbau c ywupeHueMm u
de3 ywupeHus, cBau-odonoyku, nozpyxaemol c
nonHeiM ydaneHueMm 2pyHmoBozo Adpa, Yy KomMoOpbIX
KPYNHO0d/10MOYHbIU 2pyHm C NecYaHsIM
3anonHumenem u neckob B ocHoBaHuu.

He MeHee 4eM Ha 2 M.

- [lna  cBau-odonouku, nozpyxaemol ¢
coxpaHeHueM 2zpyHmoBozo sdpa U3 YKA3QHHbIX
2pyHmod Ha Buoicomy 05 M C  necyaHsiM
3anonHumenem u neckob 6 ocHoBaHuu

He MeHee 4eM Ha 2 M.

CBau-cmouku u cbau padomarwwue no dokoBol noBepxHocmu npu B3aumodelcmBuu co ckanbHbIMU
2pyHmamu

He HopMupoBaHo
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3.3.

llapHupHoe u xecmkoe conpsxeHue cBal ¢ pyHdamMeHmMOM

M. 8.8 CM 24. PeanamMenmupyem B kakux cAY4asax NpUHUMaEmCs XECMKOe U WAPHUPHOEe CONpsXeHue.

Cnpaboynas madauua 30. Cayvau wapHUpHoz20 U xecmkoz2o conpsxeHus cBal c ¢pyHdameHmoM.

WapHupHoe onupaHue

| Xecmkoe onupaHue

YcnoBus npuMeHeHust

C koHcmpykmuBHOU moYKU 3peHus 3mo
donee npocmoe peweHue B ocHoBHOM C
yy4emoM npocmomsl 2udpousonsuuu. Bceada
npednoymeHue omddwm UMEHHO 3MOMY
BapuaHmy, ecnu He mpedyemcs Xecmkas
3a0e/Ka NO KOHKPemHbIM YcnoBusm.

A) cmbonn cBad pacnonazawmes B cnadbix  epyHmax
(PbIX/bIX  Neckax,  2AUHUCMBLIX  2pyHmax  mekyyed
KOHCUCMEeHUUU, unax, moppax u m.n.);

8) B Mecme conpsXeHus  CKUMawWas — Ha2pyskda,
nepedaBaemass Ha  cbBaw, npunoxeHa Kk Hel

3kcueHmpucumemomM, Bbixodsawum 3a npedensl ee sadpa
ceyeHus

Om abmopa: mpedoBaHue o4eHb HeodHo3Ha4yHo = B
pac4emHoM n/AaHe cyumaemca 4mo cBas onupaemcs
yeHmpasbHo, B deucmBumesbHocmu makoeo Hem Hu 6
o0Hou cBae, nomoMy KaK Hem  UEHMPUPYKWUX
3nemenmoB. [ns paccmampubaemsix 8 cnpaBoyvHuke
3daHud daHHoe mpedobaHue uzHopupyemcs;

8) Ha cBaw dedcmBywm 2opuloHMAAbHLIE HO2PY3KU,
3HOYeHUs nepeMeweHul om Komopbix npu cBododHom
onupaHuu  oka3biBalwmcs  donee  npedenbHbix B8NS

NPoeKMUPYeMo20 COOPYXEHUS

2) B dyHdaMeHme UMeKMCS HAKANOHHbIE Unu BepmukanbHble
cocmaBHble cBau;

d) cBau padomawm Ha BuidepauBalowue Hazpysku.

KoHcmpykmuBHoe ucnonHeHue

Bapuanm N¢1

3adenka 20nobbl cBau B pocmBepk Ha
BenuyuHy 5-10 cm.

Bapuanm Ne2

Co3daHue dBouHoz20 pocmBepka u 3adenka
20n0Bbl cBal B HuxHul pocmbepk.

Bapuanm N21

3adenka apMamypbl cBau B pocmbepk (pyHdameHmHYIo
naumy) Ha 2AyduHy aHkepoBKu.

Bapuaxnm Ne2

3adenka 2008l cBau B pocmBepk (pyHdameHmHylo
naumy)

Om abBmopa: ucno/sb3yemcs kpauHe pedko, NOCKO/bKY
cnaowHoe meso cBau mewaem apmamype pocmBepka.

l'udpousonauus

Bapuarm Ne1

CnnowHasa odkneuka 2o0noBbl cbad.
[loBonbHo cnoxHbID Yy3en 2udpousonsuuy,
MHO20 CmbIKOB.

BapuaHm Ne2

ludpousonguus Kneumcs cNAOWHbLIM KoBpoM
Ha pacmBepk, B komopell 3adenbiBakmes
cBau (Ha HuxHUG pocmBepk).

BapuaHm Ne3

YempoucmBo «denod BaHHbI» de3
2udpousonsauuu. Ucnonb3oBaHue monbko
2udpownoHoK U Hadyxawuwux wHypob.

Bapuanm Ne1

CnnowHas odkneuka 20n0Bbl cbau.

[loBonbHo cnoxHbIU Yy3en 2udpousonsauuu, MHO20 CMbIKOB.
BapuaxHm Ne2

YacmuyHasa odknelka 20n0Bbl cBau. be3 odknelku 20n0Bb
cBau.

[loBonbHO CnOXHBIU Yy3en 2udpousonsuuu, MHO20 CMbIKOB.
BapuaHnm Ne2

v
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3adenxa 20008
cBau Ha  5-10cm
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WapHupHoe onupaHue no BapuaHmy N1

pocmBepk (@yndamesmuas naumal

ICUUMHER cmaxKa daa udpousonayin 30-40mm
n/ 3 naenka

ZEOMEKCMUNE

2udpou30ARYUR

28DMEMUK

QHMUAG2e3U0HHAA NpoKAadKa

Semonnas nodzomobxa

necvarng-wederowan nodzomobka e

Menee 100mi £ ko3gd. ynaomuenus 0,95

y

WapHupHoe onupaHue no Bapuanmy N2

pocmbepx {pyrdaMenmuas nauma)
AUUMHAR CMAXKA GAR 2Udpou3onayuY
2udpou30aniun

veapmupobannas Jemonnan nodzomobka

cuncBas (apmupoBannas) demonnas nodzomobra
Jemonnas nadzomobra
necugua-tedesoynas nodzomobka ne

Meree 00mm € ko3gd. ynsomuenun (.95

g

R A A A A A A A
- ) _ -
77777 R A 177477
S o cBas Lo oA p cBas S
N L . Ad a4 ,b A. 49
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Xecmkoe onupaHue no Bapuanmy Ne@

N— ¢ - - - _ -
. HAGYXToUUl wHyp
=
= i-} XoMymsl Uz Hepxabenued cmasy
x
I~

cBan

‘ QHMUAG283VaHHTA RPOKAE IKa

QuHdaneHmHas nauma
28pMEMUK

IAUUMAGA CMAXKA GA7 2UGPOU3CAIYUY

eudpouzonmiug

Jemonnan nodzomobka

necyaHo-wedenoyras nodeemabrg He
Metiee 100mM © ko3gp. ynsomuenug 0,95
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3.4. PaccmosHue mMexdy cbasmu

PaccmosHue Mexdy cBasmu, HYxHo dononHumensHo ybsassiBams ¢ paccmosHueM Mexdy ucnbiMyeMsiMu

cBasmu (cm. n. 3.5).

CnpaBoyHas madauua 31. MuHuManbHble u knaccudeckue waeu cbad.

Bud cBau MuHumManbHoe paccmosHue (n. 8.13 CN 24). Knaccuveckuld wa2
Bucsyue 3aduBHbix u | Mexdy ocaMu cBal donxHo dbimb He MeHee 3d. 3..6d
83abauBaembie cBau
CBau cmolku Mexdy ocsMu cBal donxHo dbimb He MeHee 1,5d. 3..6d
BbypoBbie, HaduBHeIe, B cBemy mMexdy cmBonamu donxHo dbimb He MeHee 2..6d
cBau-o0dono4ku M.

Bypocekywuecs He peanameHmupyemcs. 0,7..0,9d
(0dHa c apMamypHbIM
kapkacoM, dpyaas
de3)
BypokacamesnbHble He peznameHmupyemcs. 1d
cBbau
BypouHbeKuUOHHbIE Mexdy ocsiMu cBal donxHo dbimb He MeHee 3d. 3..6d
cBas
BunmoBbie cbau Mexdy ywupeHusMU uAu AonacmsMu nNpu ycmpoucmbe 3..6d
ux B mBepdbix u nonymBepdbix 2AUHUCMbIX 2PYHMAX He
meHee 0,5 M, B dpyaux ducnepcHbIX 2pyHMAx He MeHee
1,0 m.

d- duaMemp Kpyanozo unu cmopoHa kBadpamHoz20, unu doAbWAS CMOPOHA NPSMOY20/1bHO20
nonepeyHozo ceveHus cmBona cBau

Ed
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3.5. Ha3Ha4yeHue ucnbimyeMbix cbal u paccmosiHue Mexdy
ucnsimyeMbiMu cBasamu

B coomBemcmBuu ¢ n. 7.3.1 (N 24 Hecywas cnocodHocms cBal B noneBeix ycnoBusx Moxem dbimb
onpedeneHa cnedywwumu Memodamu:

-cmamuyeckumu (FOCT 5686) — Haudonee yacmeid Memod uUCNbIMAHUSA
-duHamuyeckumu (FOCT 5686)
—ucneimaHusaMu 3manoHHol cBaeld (FOCT 5686)

-ucnbimaHusmMu 2pyHmo® cmamuveckum 3oHdupobanuem. (FOCT 19912)

KonuyecmBo ucnbimaHud cBad onpedensiemcs npoekmom B 3aBucuMocmu om cnoxHocmu 2pyHmoBbix
ycnoBud, BenuvuHel Hazpysok, nepedabaembix Ha ocHoBaHue u 4ucna munopa3mepod cBal. [ns
onpedeneHus Hecyweu cnocodHocmu cBal no pesynsmamamM noneBbix ucnbimaHul 819 kaxdoz20 odbekma
cmpoumenscmBa coopyxerul knacca KC-3 u KC-2 pekomeHdyemcs npoBodums:

- cmamuYeckue ucneimaHus cbad u cBau-wmamno® — do 1% odwezo0 Yucna cBal Ha odbekme, HO
He MeHee mpex 0ns coopyxeHud knacca KC-2 u yembipex - dns coopyxeHud knacca KC-3;

- duHaMu4eckue ucnbimaHus cBal - do 2% odwezo yucna cBal Ha odbekme, HO He MeHee wecmu
dna coopyxerul knacca KC-2 u deBamu - dna coopyxeHul knacca KC-3;

- ucneimaHusa 2pyHmoB cmamuyeckuM 3oHdupoBaHueM - B coomBemcmbuu ¢ CMN 446.1325800.

(Bau, komopble ucnonb3ywmcs B cmamudeckux ucneimaHusx B SonbwuHcmbe cayvaed aBnswmcs
padoyumu, m.e. nocne ucnbimaHul daHHble cBau dydym ucnonb3oBaxbl B cocmabe dyHdamenma.

Padoyue cBau nodpasdenswmcs Ha:
- OHKepHble;

- ucnbimyemsble.

PucyHok B.1. (a) YecmaHoBka c 2udpaBauyeckum domkpamoM, cucmeMol danok U aHKepHsIMu cBasmu
(npunoxerue b TOCT 5686)

7 - ucnbimyemas cBas; 2 — avkepHas cBas; 3 - penepHas cucmeMma ¢ npo2udoMepaMu; 4 — doMkpam C
MaHoMempoM; 5 — cucmema ynopoB, danok; 70 - mepMoMempuyeckoe ycmpolcmbo (npu Heodxodumocmu);
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[ns ucneimaHus cBad ¢ Hedonbwol Hazpy3kold (B ocHoBHOM dns cBopHbix XenesodemonHsix cBad do
300m) mMoaym ucnonb3obambes cBaebdabauBarwue ycmaHobku unu npsMoe 3azpyxerue Hazpyskol. Mpu

3moM aHkepHsle cBau He mpedywmcs.

CnpaBoyHas madnuua 32. PpazmMeHm madauubl 5.1 FOCT 5686 - TpedyeMbie MUHUMAnbHbie paccmosiHusa B
cBemy mexdy ucneimyeMol HamypHou cBoed u aHkepHou cBael unu do dnuxalwel onopbl 2py3obod
naamdopMel u/unu onopel cbaeBdabnuBauwed MawuHsl, a makxe do onop penepHol YycmaHoBku npu
npoBedeHuu ucneimaHud 2pyHmod cBasiMu cmamuyeckumu BdabBaubawwumu Hazpyskamu.

HaumeHoBaHue Llns 3aduBHbIX [lns kpyanbix TpedyeMble MUHUMA/bHble paccmosiHus B cBemy
ucnLIMaHud Xeneso- dypoHadubHbIx Mexdy ucnsimyemol HamypHoU cBaed u aHkepHol
demoHHbIX cBau CNNOWHbIX, 3a0UBHBIX cBaed
kbadpamHozao Xeneso-
CeqeHus OemOHHbIX U unu do dnuxadwel onopsl 2py30B80ld NAAMBOPMbI
Memannuyeckux
mpydyambix cBau )
u/unu onopbl cBaeBdabnuBawed MawuHbl, a
makxe 8o onop penepHou ycmaHoBku B cBemy
Mpu npoBedenuu 30%30 - 135 ™
UHXEeHepHbIX 35%35, 40* 40 1.8 M
u3blckaHud 20% 20 1.0m

QNluamempom d do 800
MM

3d, HO He MeHee 2 M

Nluamempom d donee
800 M do 1,5 ™M

2d, HO He MeHee 2 M

[luamempom donee 15 M

Om aBmopa: OCT npednazaem onpedensmb
pac4emoM paccmosiHue npu komopoM BausHue Ha
ucnsimyeMble cBau omcymembyem.

P.3.a. 2d, Ho He MeHee LM

Mpu npoBedenuu
KOHMPOBLHBIX
ucneimaHul

20%20 cM - ™
30%30 cM 15 ™
3535, 40X 40 cM 1.5 ™

QNluamempom d do 800
MM

3d, Ho He MeHee 1,5 M

fluamempom d Bonee
800 M do 1,5 ™M

2d

[luamempom donee 15 M

Om aBmopa: OCT npednazaem onpedensmb
pac4emoM paccmosiHue npu komopoM BausHue Ha
ucnsimyeMble cBau omcymembyem.

P.3.a. 2d, Ho He MeHee LM
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3.6.

Waz 1. OnpedeneHue muna cBad, dnuHsl, Hecywed cnocodHOCMU U NpUMepHo20 KonuvecmBa

AnzopumM pacyema B npozpammMe.

B npunoxenuu b npuBedeHo nodpodHoe onucaHue no ucnonb3yembiM cBasm, a B npunoxernuu B
noka3aHa Bo3moxHocmb ucnonb3obaHus cBal-cmoek.

Waz 2. Co3daHue paccmaHoBku cBad Ha 1 umepauuu. OnpedeneHue Mecm ucnbimyeMbix cBad.

MNpu paccmaHoBke cBal Heodxodumo codnwdamb MUHUMANbHO donycmuMble paccmosHUs Mexady
cBasmu. Takxe HYxHo yvecmsb, 4ymo Heodxodumo paccmabBumb ucneimyeMble U aHKepHble cBau, Komopbie
dydym padomamb B cocmaBe pyHdameHma.

[lna psdobbix dypoHadubBHbix cbau B cBemy mMexdy cmBonamu donxHo Obimb He MeHee M.

YdaneHue dnsa aHkepHbix cBal om ucneimyembix npu duamempe do 1,3M donxHo dbimb He MeHee 2M
u 2d=2x1,3=2,6Mm.
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AC - aHkepHas cBaslcunum), UC - ucnbimyemas cBas(zeneHsim).
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Mpu paccmaHoBke cbal BaxHo npedycMompemb Bo3MoxHocmb dononHumenbHo20 pasMeweHus cBal B
cnyyae deduuuma Hecywed cnocodHOCMU NO pe3ynbmamam ucnsimaHul. B npumepe 3mo peanusoBaHo
paccmaHobkou Yepes 1-2 cBau.

Takxe xenamenbHo wae cbal noddupamb makuM odpa3oM, 4modbl MoxHO Obin0 NpousBecmu 3aMeHy Ha
donbwul duamemp, de3 nepedenku Bcezo cbalHozo nons. B danHoM cayyae BosmoxeH nepexod Ha cbau
duamempoM 1,5M.

Waz 3. YdaneHue koadppuuueHmoB nocmenu u K3 56 (BeinonHsemcs, ecau paHee paccHumsiBancs
¢yHdameHm Ha ecmecmBeHHoM ocHoBaHuu)
1. BeidensieM 3neMeHmsl dyHdaMeHMHOU NAUMbI =

2. Bo Bknadke «Xecmkocmu» nepexoduM B «Ko3adduuuenms nocmenu C1, C2».

3. B 2padax HasHayumb C1z u (2z nponuckiBaem «0» u HaxuMaeM NpuMeHUMb

Harpyskw KoHcTpywposanwe Onumm  OkHo 7

| EE KECTKOCTH M MaTepuansl.. Ctrl=R

Ek | KosdduupeHTe kK Mogynam ynpyrocim...

% THnbl 334aHHOTO 3pMHP 0B3HNA
% Matepuanst gns /6 KoHCTEYKLWI
% MaTepuanti 4n% apMOKaMEHHBIX KOHCTPYKLNG

Mo3aKKa HasHaYeHHLIX XKECTKOCTER W MaTepuanos 3

KoHcTpykTop ceuenmii (KC)

KC-CAMP (KoHCTpYKTOp CeYeHuid]

4 O

KTC-CAMP [KOHCTPYKTOPR TOHKOCTEHHBIX CE4eHN ]
LleHTp TRXKECTW W LIEHTP KECTKOCTH parmenTa (3Taxa)

KecTkWe BITABKN CTepXHER M peBpa MeCTKOLTH NAGCTHH

KECTKME BCTABKM NAACTUH

2R P o

LWapHupe
Otk 0pTOTPONKUK ANA NNACTHH

Q¢ OpTOTPONWK ANA 06 BEMHEIX K3

GG Koaggnupmens nocrean C1, C2
tﬁ JaHOCTOPOHHAR paboTa yNpyroro ocHoEaHWA
Wzonona C1, C2, Pz »

Mozanka C1, C2, Pz, Bc, He 3

—'F- PacyeT e TKOCTH cBall

Mo3aHKa #eCTKOCTHEIX ¥apaKTe pUCTUK (B3l »

&) | Mogens rpynta
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3aaarive kosppuumertos CTu €2 X

Hasra4# s Ha snemenTel Tna
(O Crepsxrn
@ Nnacrars:
() Dspeysnoswie K3 53
() Omvioysnossie K3 54

OprocToporHRR paBoTa yrp. OCHoBEAIA ——

HasHauuTs anemeHTaMm

el nocTenM
O MonyusTs no Mogema rpyHra |
Pz
Toyna 1 = 0 Na
Mogens rpywta
O Haaraunms
@ciz o MHM?
@cxz o MHM
Pacyer C1,C2
Be=B Bc 0 (=]
| Yuer Cly, C2¢
cly 0 MHm?
Y o MHImM
He D oM

(O Viamere 8 n pas (C=C'n)
Vron soHsi rpyHTa

F 0

L. ToBmopHo BbidenseM 3neMeHmbl GyHBaAMeHMHOU NAUMbI = .

5. Bo Bknadke «Xecmkocmu» nepexoduM B «Ko3adduuuenmsr nocmenu C1, C2».

3apawuie kosdduumentos CTu €2 X

HasHaunTs Ha anemeHTs! THNA:
[ Crepxrm
@ Mnacmms
[ Oeyxysnoseie K3 53
() OnHoysnossie K3 54
OariocToportag paBoTa ynp. ocHoBaHA ——

Hasrauute snemeritam

nocTen
1@ Monyuus no Mopen rpyHTa

Pz 0 Mna
pyrma 1 -0 No

Mogens rpyHta

1O Hasrawms
Clz 0

CZ

PacyeT C1,C2

Bc=B Bc 0
M_ YuerCly, C2y
Cly

C2y

Hec D

(O Msmernme B n pas (C=C'n)
¥ron soHs! rpyHTa
F 0

7. Bo Bknadke «Xecmkocmu» nepexoduMm B «Xecmkocmu u Mamepuansbi».

8. Buidupaem u3 cnucka xecmkocms K3 56 (mpenue) dBolHbiM wenykoM /IKM u HaxumaeM Ha duasmp

v
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®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Harpyskn  KOHCTpYMpoBaHWe Onuuu  OKHO

B XecTKoov M MaTEpHaNEl X
ER A ECTKOCTH 1 MATEPKUANbL.. Ctri+R
MpuMeHsTE cBoifcTEE: [ 7onsko Texywel saknanwki
Ek | KosdduumuenTsl K MOAYNAM YIPYTOCTH...
a KecTrocTe:
| EEI 21, K3 56 uncnenroe (Tperne) |
FE TWMEI 3343HHOTD aPMWPOBAHMA
% MaTepuans Ana %6 KOHCTPYKLWI DMETEPV‘EM“ LS +
% MaTepwantl A8 apPMOKIMEHHBIX KOHCTPYKLNA
Mozauka Ha3HaYEHHER HECTKOCTEN W MaTEPHANOE 3 <HeT> <HeT> <HeT>
:"l, KoHcTpykTop ceueHuit (KC)
(] 3anarHoe apmiposaie:
a KC-CAMP [KOHCTPYKTOD ceYeHmi)
tE\;r': KTC-CAMP [KoHCTpYKTOP TOHKOCTEHHED CEURHMIA)
s AHectroctin 1 #/6 | Merann | Knanka | T3a | =
G | LleHTp TAxKecT W LeHTP XecTkoru gparmenTa (31axa)
CrMCOK THNOB MECTKOCTER
&= | KECTKIE BITABKM CTEPXHER U peBpa ¥eCTKOTH NAAcTUH 3. Bpyc 80 X 40 (konoHHs!)
9. Bpyc 20 X 20 (Banky nnowano)
A | KecTkme sTaskn nnacTn 10, Bpyc 40 X 50 (KOHTypHele Sanku)
= | WapHups Al 4 Mnactwria H 20 (e +
&7 | 8. Mnactura H 20 (nnowanrm)
CCW 0pPTOTPONAKM 408 NAGCTHH o 13. Mnactia H 20 (necTHius) +
5. Mnactika H 20 {cTeHs)
C'eW OpTOTPONWK ANA 06 beMHBIX K3 1. MracTia H 40 (conokss)
. 14. Nnactina H 20 (napanet) LofiaBuTe> >
CC | KozdduunenTsl nocrean C1, C2 15, Mnacma H 200 () ——
152 OgHocToporHAR padoTa ynpyroro ocHOBaHMA 16, Mnactira H 220 (M)
= 17. MnacTira H 300 (o) MpochoTp...
Wsonona C1, €2, Pz L | 18. Mnacrana H 380 (57) Konmposats
Mosauka C1, €2, Pz, Be, He D 19, Mnactina H 450 (®1) YaanmTe
20, Mnactida H 3 (GUKTHBHEIE Nnac Rv e ‘,; oId
21. K3 56 yMcneHHoe (TpeHe] D
—‘i-‘— PacHeT XekoTH (eai = == 5
Mo3aHKa HECTKOCTHLIX KapaKTepUCTHE (6ai 3 [ HasHa4mTe Teryumm ]
&/ | Mogens rpynta [ crmcor ana dparmenTa GIL =04 4

\/
9. llonxHbl Boidenumbca kpacHbiM K3 56. HaxuMaeM Ha HoxHuubl w dng ux ydaneHus.

» 4 —

o5 |2 9 42 -
t-;" pA A
;'-'; YaaneHwe BpGPaHHEX 06berToB (Delets)

¥aaneHwe BulfbpaHHBX 0B BEKTOE
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

lWae &. fodaBneHue K3 cbau

[ns ydodcmBa co3daHus HYxHo ¢ppazmeHmupoBams pocmBepk (pyndamenmHyw naumy). s 3mozo ee
HUXHO Beidenumsb =7 U Haxams Ha dpazMeHmayuto E

1. Co3daem knw4eBol ysen dns cbau.

[lna 3mozo konupyem gﬁ cywecmbyrwud ysen Ha HYxHoe paccmosiHue. pu konupoBaHuu BaxHo
nocmaBumb 2ano4ky «nepecekams ¢ dpyaumu K3.

KonupoeaHue obbekTos x

B B HoBwii Brok.
o EarHbIM Gnokon O no Kob

KonupoeaTb
OfbearHEHIME NEPEMELLEHMI

B KT Ko3
| i it el
HKonupoBaHue No NapaMeTpam
dx  0.65 "
dy 0.65 M
dz 0O L]
N1
[:I Bnoan

[] ¥nakosaTs coBnanaiowme y3ns!
@ NepecexaTs c apyrim K3

2. BridensieM co3daHHbIU Y3en 'g

3. lodaBnsem B nonyyeHHbll ysen odHoysznoBou 3neMeHm Yepe3 dodabneHue 3nemeHma ‘N
Bo Bknadke «[lodabumb odHoysnobbie K3» Buideipaem K3 Ne57cBas) u HaxumaeM npuMeHums.
|=.:1?|+":" ~ | 1.Bapwant 1

¥

_i'_q HobtaBuTe anemeHT (Cirl+Shift+E)

JoBaBnTE 3NEMEHT

JAoBaenTe INEMEHT

SEs

o n<1i K
NI % 2] 2] 24,
NobaenTe 0AHOYINoBRIE K3
Tun K3 HecTkocTe:
a1 | BE3 MEeCTKOCTH - ?
] ,j
|
56
5T s E;En]
5]
251
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®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

[oB3EWTE INEMEHT

>| @

VD

AobaenTe oaHoyznoBwe K3

Tiun K3

HecTkocTe

=
I
@
rd
G
o
E
m
U
I
]
;)
=
L

57

Mo aHanoauu cozdaeM y3nbl dns ocmanbHeix cBad u dodabnsem B Hux K3 Ne

Pesynbmam co3daHus 3nemenmob cBau.

i e e i i) il
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1 T ]
] 1 [
i e o OO
i malm i i ]
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R RR A TG R DDQQH&Q&S@DDDDD@Q% r P o
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1
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HHEEHE R, -00002000000000000000000 EHEEEEH
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R AR e o W EHHAEEH
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] T[] [ DQUE@%UDMM%%DDDD [} ]
EEciEREcscs SSSIEiTiir EnsiiiauzaEscazsmiszad
] = ]| il o 2]
8 1 o
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a2 5. YecmpaHeHue cuHeynsipHocmed

B mMecmax, 2de Ha npedbidywemM waze dbiau co3daHsel cBau nosbBunuck cuHaynspHele mMpeya20/bHbIe

3neMeHmsl. Ux HYxHo ucnpabumb. s 3M020 HYXHO NEpeHecmu Ysansl.
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

1. BeidensieM ysen, komopbll XOMUM NepeHecmu @

2. B komMaHde «[lepeMecmumb BbidpaHHble 0dbeKMbI» BbidupaeM nepeMeuweHue no 0dHOMY ysny.

{’|1.BapmaHT1 v;‘|ﬁw%%ﬁ',;%$¥$ﬂmf3{ﬁ5,m\
I I
MepemecTTh BMBpaHHbIE 06 BEKTH

MepemeweHne EuIBPaHHEX 06 BEKTOE

MepemewleHve cbbekTos >

n Ypanate BbIpO#AEHHbIE SNEMEHTBI

[ B0 | Tl e )

MepeMeleHre No ogHoMY y3ny

B vkazaTh yansl nepemeLEHIA

O OtHeTka asosoro yana
YKa3aTh Y3EN NPUBAZKK

ﬂ MepecexkaTs C ApyrumMm K3

X ?
|| ||

3. [poBepsieM 4mo cmoum 2anoyka «Ykasamb Ysnbl NepeMeweHus.

4. NKM(neBol kHonkol Mbiwu) HaxumMaeM Ha BuideneHHsld ysen u HaxumaeMm ewe pa3 /IKM Ha ysen kyda

xomuM cdenamb nepeHoc(B ysen cBau).

5. Pesynsmam.
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Mocne ucnpaBneHus cuHaynspHocmel pekomeHdoBaHo npousbecmu odbeduHeHue Mpexy20nbHbIX

3nemMeHmoB B YembipexyzonbHble ¢ NoMowbk komaHdbl «[lpeodpa3obaHue cemu naacmuHYameix K3» %

By e E@ ?q = 2\.
ecrvo

=
KoHcTpykTop o 3agaHkoe BapuaHTLl
ceuennii~ 1T 7 apmuposamne ™

= BLIX &
A B -

Ynakoska [epemewerie Q B

s g

PeABKTUPOBAH

& ABTomaTMueCKOE OEBEAMHEHIE

| As 1] o~ =
balilatalz v sl]  oyon symmonm mencimons BSHOLSIE FHA S L2

P S aisk B =5 | a1 cos

Mpeospasosanue ceri nnacturuatec K3 X

é@@,: sermranec B|z=

OBLEAHHSTS MEMEHTHI TONbKO
18 oavmarossix KC3-THnos
18 onumaroseix recTiocTeil

185 onvom Bnoke

T He obvenvmsTs anemenTs,
)2 vepes nx 0BG CTOPOHY MPOXORST
— apyrie K3
(] conepranve Harpysky

/)X ?

OfmeaymsT 3neweHTE TONEKG
8 onvmaxossix K3-Tunos
B onvmaxoseix xecTrocTei

85 onvon noxe

He ofbequaTs anenenTal,

[ Scu depes wx oo CToposy MpoKeasT
apyrye K3

[ conepmawe Harpyscy

B ?
| |

Mpu nonadaHuu y3na cBau BHymps AXT donycmumo He npou3Bodumb nepemszubaHue

Ed
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Mocne BbinonHeHus nodBuxek u odbeduHeHus 3neMeHmMoB Heodxodumo npoBepumb HanpaBneHus MecmHbIX

ocel R (nodpodHee cM. 2 Yacmb CnpaBoyHuka).

f— <] L U] L# L_‘fj’fi L] (I T e |
:fﬁ;T?E plH Y T I A I
W ONoqpt o o 1 L] Loy o L]
PN I I O
9@8:2' 1 T [ [T I A Y A N N A
oy OO0 T
jigig 1 T [ I T A (T A A A T N A
I [ Y I Y

o OO UdO0O0O0 IO 00

ggoétf T [ T [ I A I I

e DO g Odo
s EEEEEEEEEEEEyE
robopmarae T UL U ] L] L1 0 L 0] ] ]
H‘:.;’,E@DLLL Lo o] o] L] L] ] L
e | L Ll L L L

LI

llaz 6. lodabneHue xecmkocmu cbau

Bo Bknadke «Xecmkocmu» HaxumaeM «Pacyem xecmkocmu cBau». HaxuMaeM «ucxodHble GaHHbIe
dna BelyucneHus».

Harpyskn  KoHCIpyuposarue  Onuum  OkHo 7

\ %E S EEETIO T - 3E,CI,EHME NapaMeTRoE HeCTKOCTW CEaM *

Bk | K03 GUUNENTE K MOAYAAM YTIPYOCTH... BIMMCINTE U3 MOGENW rPyHTa

TUnbi 333aHHOM0 3PMUPOBAHIR

i [ WcxogHble 0aHHbIE ANA BLMACTIEHA
fL; | Matepuans Ans /6 KOHETpYKLWT

MaTeprankl AN8 apMOKEMEHHBIX KOHCTDYKLMIA Mou.enb rpyHTa

M033HKa HASHANEHHEN KECTKOCTE 1 MATEpUanos 3

1| Konerpykrop cesenni (KQ) © HasHauwms xecTkocts K3 57 (ceas)
31| KC-CAP (KomcTpykTop cevenmii)
£ | KTC-CAMP (KoHCTRYKTOP TOHKO CTeHHBIX ceMeHmi) H Rx 0 MH/wm J
§6 | LLEHTD TAXECTU W LLEHTP XECTKOCTH (PArMENTa (3Taxa) 5
Br o0 MH/ra !
&—  KeCTkue BCTaBKW CTEPXHER W pe6pa ¥EeCTKOCTH NAaCTUH
AP | Kecrene Bcrasin naactan 8 r: 0 MH/m
9~ | Waphups: -
Ot OPTOTPONMK AR NNACTH [ ] Bux 0 MH"ra
Ocn apToTponMM Ans ofibemHbi K3 -
@Ry o MHM
GG | Ko3¢duumenTsl nocrean C1, €2
1§ Oarocroporas paGoTa ynpyroro acHosarma -
Wsonona C1, C2, Pz » 8 Rz 0 M
Mosamka C1, C2, Pz, B, He »

Paccuntate *ecTiocTs caan
P Pacuer xecrkocTi caaii
MO033HKa KeCTKOCTHBIX XapaKTepUCTUK (B3l 3 O WsmeHuTs kecTiocTs K357 {Cﬁaﬂ} B n pas
{R=Rn)

& Mogens rpynta

3adawmca napamempsl cBau:
L = 31M- dnuna cBau;

E. = 0,6E, - modyns ynpyzocmu cbau, kMa

E, - HayassHbid Modyab ynpyeocmu, onpedeserHsid no madauye 6.11 (1 63.
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

0,6 ko3gppuyueHm no n. 6.2.7 ([T 430.

E.=0,6E, = 0,6x36000 = 21600MIIa

dopMa nonepeyHozo ceveHus cBau - kpyz (konbuwo), npsaMoyz2onbHUK, Buidupaemcs ¢ noMowsk

KHONOK unu ;

D - BrvewHuu duamemp cBau;
D=1,3m

b- BnympenHud duamemp cBau (0 ecnu Hem nonocmu);
b =0m

B, H - pa3Mepbl NPSMOY20/1bHO20 CEYeHUS;

PopmMa ywupeHus cBau - wap uau KOHYC peayaupyemcs kHonkod ;
db, dh- duamemp u Beicoma ywupeHus; ecnu ywupeHue omcymcmByem, 3adaemcs 0;
Y., - xoadpoduuueHm ycnoBuu padomsl dns BeiyucneHus 20pusoHmanbHolU xecmkocmu cBau.

Mpu HasHayeHuu ko3pduuueHm Y., 8ns oduHouHol cBau coznacHo CMN 2£4.13330.2011 (Bepcus MK
NUPA-CANP 2019 R1.2 u Mnadwe) donxen duims paben 3.

A coznacHo CM 24.13330.2011 usM. 2 (HayuHas ¢ Bepcuu MK /IMPA-CAMP 2019 R2) donxeH bimb
paben 1.

B npumepe Y., = 1.
L, - konuyecmBo y4acmkob pasdueHus cBau no dnuHe 3ns yd4ema SokoBbix Ko3dppuuueHmod
Xecmkocmu 2pyHma no 2nyduHe. ABmop pekomeHdyem pa3dubamb ¢ wazom 0,5-1M. T. [ns

paccmampubaemol cBau 31 yyacmok ¢ wazom M.

hg - 2nyduHa om noBepxHocmu 3eMau, Ha Komopold He yyumbiBaemcs conpomuBaeHue 2pyHma no
dokoBou noBepxHocmu npu cedcMuyeckoM BosdedcmbBuu. B npumepe danHas anyduna pabHa 0.

k=0,5 - ko3apduuyueHm 2nyduHsl nod namoid cbau (n.7.4.3 CM 24. k= 0,5 Ha 2nyduHax om
L 3o 1,5L om Bepxa cbau). HaldeH kak 1,5L — L = 0,5L.

ModenupoBarue cbau.

Cnocod mModenupoBaHus:

- 00Hoy3n0BeIM K3 «cBasi»;

m" CMPABOYHMK KOHCTPYKTOPA M1




YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

a

- uenoykol cmepxHeBuix K3 (ucnonsayemcs & npumepe. Mo3Bonsem nocMompemb u3MeHeHue
ycunus no dnuHe cBau).

- Xecmkoe conpsixeHue cbau ¢ pocmBepkow;

- wapHupHoe conpsixeHue cBau ¢ pocmBepkom (ucnonbsyemcs B npumepe. MosBonsem
cosdamb donee npocmoe KoHcmpykmuBHoe peweHue B omaudue om Xecmkozo).

bd _
- yqumsiBams B3aumHoe BausHue cBal (HeoSxodumo yyumsiBamb npakmuyecku Bo Bcex

cayyasx)

- yd4em HepaBHoMepHo20 pacnonoxeHus cBad 8 nnaHe (pekomendoBaHo y4umbiBamb, ecau
ecmb Bo3MoxHoCmb)

Hazpy3ka Ha cBaw. PekomendoBaHo Ha nepbou umepauuu 3adabamb 0,3..0,5 om npedenbHozo
3HOYeHUs, YModbl UMepauUU No pacyemy Xecmkocmu cxoduauck dbicmpee.

MNpedenbHoe 3HAYeHUe:

Fq 27688

< - = 17979xH
= YnYeg 11x1,4 K

3Ha4eHue 3adabBaemoe B pacyem:

17979x0,4 =~ 7200xH
s —ocadka no pesynbmamam noneBeix ucneimaHud (He ucnons3yemcs B npumepe);
Pacnpedenerue conpomubneHue 2pyHma no dnuHe cBau:
- no pesynsmamam noneBuix ucneimaHud (He ucnonb3ayemcs B npumepe);

- meopemuyecku no Modenu 2pyHma (BeidupaeM napamempsl HYxHol cBau B madauue)
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

B Mapametpsl onpegensHa TEOpeTHUeCKol Hecywlel cnocobHocTu ceaitoro ocxsosanua CI 24.13330.2011/2021 *
+ X ‘Xa E J T2R4Vrr3y¥rf4 MoaTeepauTe ] ?
Voermid...  KomvenTa... T () Bucaume 3abuBHbIR, BAABMMEAENMEIE BCEX BUL0E W (Bak-060M04KH, MOrpyXaeMsIe Ge3 BLIEMKN FPYHTA (336MBHLIE CBaM TPEHIH)

O Bucaume HabuBHbIe, GYPOBLIE W CEaM-0B0N0UKM, NOTPYKAEMEIE C BEIEMKONM FDYHTE M 33NONHAEMBIE BEToHOM (CBaW TpeHWa)

Ti¥rri .
R | CBam dyHAEMEHTOE NOA BHYTPEHHWE NEPEr POAKH DAHOST &MHBIX NPOMEBOACTEEHHLIX 3A3HMR

D MnoTHoCTE Neckos onpegeneHa Nno AaHHbIM CTETHHYECKoro 30HAMPOBaHKWA, CBan Norpy»eHbl bes NoaMbIEa UKW TMAEPHBIX CKBaMKWH

(] 3anonHeHue BETOHOM Ha BEICOTY HE MEHEE TDEX AMAMETPOS NONOCTH CBal

BypoBeie cBaM:

() cBan no n.6.4a* unu HabMBHbIE BMBPOLITAMNOBAHHEIE, YCTPAWBAEMEIE B MPOBMTEIX CKEEMMHAN NYTEM S3MONHEHUA CKBaMMH
KECTKOH BETOHHOIA cMecbo

D HabBHaA 1 BYPoBaR cBaA © YLWMPEHWEN W BE3 YMPEHWA, (BaA-050N0UKE, NOrPYKAEMEA C NONHEIM YAANEHUEN MPYHTOSOMD AAPE

() ceas-0Bonouka, NOrpYEEMan C COXPAHEHWEM MDYHTOBOrD AAPa Ha BeICoTy 0,5 M

() ceas-0BonoYKa, NOrPYMEEMER C YACTUHHOI BEIEMKKOM MPYHTE, HO C COXPAHEHWEM MDYHTOBOM0 AAPa BEICOTOI HE MEHEE TPEX
AMamMeTpos oboNoYKK Ha NOCNEAHEN STAMNE ee NOrpy#eHna (MpK YCNoBMK, 4T rpyHToB0E Aapo obpasosaHo M3 rpyHTa,
WMEHILLLETD TE e X3PaKTEPMCTUKMN, YTO W TPYHT MO HIHHWM KOHLIOM cBau-00onouri)

CEaM € KaMmy(neTHLIMM PACLUIMPEHNAMK Wk DyporHberuoHHEE PHT (paspagHo-MnynbcHan TEXHONorMs,
B DmyHuaMEHT MOCTa O v P P P (pspan ¥ )

5 () CBam ¢ ywpeHnami, BETOHMpYEMEIE NOABOAHEM cnocobon MeXEHWYeCkoe pasbypuBaHme rpyHTa, Bes Dyposoro wnama
O eTem RR 5 @ Opyras (vogHawson. 1, 2, 4)
() CBam € ywipermsmi, BETOHMPYEMbIE HACYXO, MEXEHWHECKDE PasfypuBaHME rpyHTa fies GypoBoro Wwhana

() HafBHEIE, & TAKHE CBAM, YCTPAMBAEMEIZ C BEITECHEHWEM MEYHTE No 5. 43™ NP NOrPYKEHUA MHBEHTAPHOM TPYBE! € TEPASMEIM
YR,f () HabeHEIe BMBDOWTaMMOBEHHEIE HEKOHEYHMKOM 1K BETOHHOIA Mpobkoi
BYpoBLIE, B TOM Y4WCNE C yluMpeHeM, BeToHupyemsIe:
() MpK OTCYTCTENM BOALI B CKESMAHE (CyxiM cnocoBom) W MpH WENoNE30BaHMM 0BCAAHSIX MHBEHTaPHEIX TPYE,
@ TatoKe MpY BeINOHEHMA MX METOAOM HEMPEPHIBHO NEPEMELLEMLLEr0CA WHeka (HILL)
o noa BOH.OI‘:I WNK NoA rAMHKUCTBIM PaCcTBo0POM

() mecTiuMi BETOHHEIMA CHECAMM, YKNAALIEAEMEIMA © NOMOLEHD My BHHoi BubpaLyn (cyom docobom)

(C) CBam-0B0n0|KI, MorpyIaetsie BMBPMPOBAHMEN C BEIEMKOIT rpYHTE
(") CBam-cTonbil

() BYPOMHEEKLMOHHEIE, M3 OTOENASMEIE NOA 3EWMTOR 0BCaaHEX TRYE M BEHTOHMTOBOr o PACTEOPE C ONPECCOBKDI AAENEHHEN
200-400 kMa (2-4 aTH), a TaKHKE NPM BEINCAHEHMA MX C MHBEKLMER BETOHHOI CMECH YEPes KOMOHHY NPOX0AHLIX NONEIX WHEKOE

O BYPOMHEEKLIMOHHEA PUT (Da3pAgHO-MMNYNECHAA TEXHONOMMA)

*Cean no n.6.498 — =70 HalMBHLIE, YCTPaHEAEMEIE MyTeM Norpyerna (3aBHstoi, BAaBNHEEHHEN MM SEBMHIMBEHNEN) MHBEHTAPHEIX
Tpyh, HIKHMIA KOHELL KOTOPLIX 38KPEIT OCTEBNAEMEIM B rPYHTE DalwMakoM (HaKOHEUHMKOM) Mk BeToHHOIR Npobkoi, C NOCNEA VoMM
MSENEYEHWEM STUX TPYD N0 MEPE 3ENOMHEHUA CKESMWH BETOHHOM CMECKHD, B TOM YWCNE NOCNE YCTPORCTES YLWMPEHMA U3
BTpamboBaHHoi Cyxoit BeToHHoIM crec

BblqucneHue 2opuszoHmansHol xecmkocmu cBau. Manoyky cmabum, nockonbky om 3amozo 3abucum
pacnpedeneHue MoMeHmob B cBae.

Paduyc BausiHus Ha cocednue cBau. CmandapmHo paccmosiHue 4.6 Dlunu B), 2de

D - duamemp cbau, B - wupuHa ceveHus cbau.

Ucnonb3oBamb ycnobHyw wupuHy Bp . B npumepe ucnonb3yemcs.

BeiyucneHue BepmukanbHol xecmkocmu cBau no mModenu ycnoBHozo dyHdameHma. He
UCno/b3yemcs, NOCKOAbKY pe3y/ibmam NoAy4Yaemcs MeHee MoYHbIU.

+

Mocne 3adaHus cBoucmb HeodxoduMo Haxamb , 4ymodbl cBoucmBa cBau 3anucanuck 6
madnuuy.
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o
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MoaenuposaHUe CBaM:
Cnocof monenuposaHua 1 @

ONWPEHUE MAKMTHI HA CEaMD X @

YUYeT B3aMMHOr0 BNMAHUA CBai

Harpyswka D 7200 oo [HH 5 MM

PacnpenensHie coNpOTUBNEHUA TDYHTE MO ANMHE CBaM:
() no pesynsTaTaM NONeBLIX MCbITaHMT t
o TEOPETHHECKOE NO MOAENNM FPYHTA | TR~
Bial4MCNEHWE FODMEOHTAMBHOM HECTKOCTH CBaM:
PaAMYC BAMAHWA CBaW Ha APYTWE CBau r &b
MCnons30BaTE YONOBHYHD WWMDUHY R=Cz=d.*Bp
BbIMMCNEHWE BEDTUKANEHOM HECTKOCTH CBan
o Moaenu ycnosHoro dynaanenta [ Fycn

OcodeHHocmbio npucBoeHus xecmkocmu cbal sBnsemcs mo, Yymo npozpamMMa 2eHepupyem Xecmkyw
Bcmabky no nonoBune monwuHbl pyHdaMeHmHou naumsl. B npuMepe ypobeHb uenmpa ¢yHdamMeHmHOU
coombemcmByem Bepxy cBal, u xecmkas Bcmabka He mpedyemcs. Ymodbl 2eHepauus xecmkol Bcmabku
He npousBodunacs Heodxodumo:

1. Hasnayumb «noymu HYyneByw monwuHy» PyHGamMeHmMHoU NAUME;

2. Ha3Hayumb xecmkocmb K3 57%;

3. Ha3nayumb odpamHo npaBunbHyw xecmkocmb ¢yHdaMeHmMHOU nAume.

MeHseM monwuHy ¢yHdaMeHmHOU naumbl Ha 2 cM B «Xecmkocmsax» &
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Harpyscn Crpyuposanme  Onuma  Okio
ER skearcocm n matepmanti...

Ek | KosdduumeHTs K l\w,qw\su\%npyrocm‘..

% THNEl 3333HHOT D APMHPOEAHUA
fL | Matepuans: 418 /6 KoHCTDYKLMET
BB Marepuans: 41a apmokamenHsix koHeTpyKUp

Mo3aHKa HasHaHeHHEX HKECTKOCTER 1 MATEPHaNOs

KoHcTpykTOp cedeHnii (KC)

44

KC-CATP (KOHCTpYKTOP Cevermi)

74
i)

KTC-CAMP (KOHCTPYKTOP TOHKOCTEHHEIX CEYEHII)

o

=0

LIeHTp TRKECTH M LIEHTP XECTKOCTH hparmeHqTa (31axa)

JKECTKME BCTABKM CTEPXKHENR M PE6PE XKECTKOCTH NAACTAH

Hecrkme BTaBKM NNACTUH

<&t

LWapHupsl
Oci opTOTRONMI ANR NAACTHH

Ock OPTOTPONNN 418 0EBEMHEIX K3

CC | KosbduunerTs noctenn C1, C2
lﬂ OAHOCTOPOHHAR pa6oTa yNpyroro 0tHOBaHWA
Wsonona C1, C2, Pz

Mosauka C1, C2, Pz, B, He

PacuyeT KECTKOCTH CBali

B

MO3aMKa Xe CTKOCTHEIX XapaKTe PUETK €Bait

&  Mopens rpyrta

Ctri=R.

TpMMEHSTE CBOMCTBA:

<

Ymodbl Ha3Ha4yumb xecmkocmb 3adaHHbM K3 57 HYxHo

WA

cdenams Yepes duabmp

WA AlE

Mo Homepam K3

O
[E]
Mo Bunay K3
O

Mo any K3

B T 57(cean) - oadoysnosorn K3 anac
Mo Tvny xecTkocTH

[ Her

Mo Buay xecTkocTv

O

Mo opueHTawm K3

O X0z
X0y
YOZ

-

[}

O+ O« Og O aq
[ ¥ron cornacos. [ Ocw oprotpomian

YunThiBaTE ofbekTel C3

rnLTp ot

B ecrrocTs: v
o : V]
[IMarepuans: 1S 4 | 2%
<HET> <HET> <HET>
[C3anaHHoe apmiposanie:
Kecreoetn | K | Merann | Knanxa | T34 | =
CrMCOK TMNOB KECTKOCTER
l 1. Bpyc 40 X 80 (KonoHHbI)
2. Bpyc 40 X 40 (konorHer)
3. Bpyc 80 X 40 (kanoHH!)
9. Bpyc 20 X 20 (fank nnowanok) 1+
[ 10. Bpyc 40 ¥ 50 (koHTypHBIE Banku)
4, Mnacrina H 20 (s 4
| 8. MnacTina H 20 (Nnowanku)
&L 13 Mnacturia H 20 (necrrus)
5. MnactiHa H 20 (cTeHs) oBasuTb>>
11. Mnactuia H 40 (konoHror)
14, Mnactura H 20 (napaneT) =
15, Mnacrura H 2 (6 200) poiTE:..
16, MnacTira H 2 (@1 220) Kormposats
17. NnactwHa H 2 (N 300) YoaniTe
&7 18.Mnactusa H 2 (o 380) ko x> L om
QI 19, MnacTHa H 2 (0N 450) Tl
N Mnarruss H 2 fdumcrisses nnac +
HazHauus Tekywm
(I Crucok ans dparventa B ? v

JanaHue Hec

Cevetme

HKECTKOCTHEIE X3PAKTEPUCTIRMN
{0 BormcnaTs asTOMATHHECKH MO pasMepan
() KoshMLIEHT K RECTKOCTA

() YueT HenumeiiHocTI

() Yuet oprotponmmn

E 14400 Mna E2 o
L 3 21 g
0
H cm RO 00245185 MHM3
ks Warossii () Virepauonssii

MnuTa,ofonouka
Banka-crenia Pasrpyska c HauarsHoi
HECTKOCTHIO

HennHeiiHeNi 3aKoH ans
apMaTypbl s T3A

MeHbLuni pasMep nnacTuHs!

[ YueT caswra = "
KoMmeHTapuil UseT
@n 200

s X T

LY

I m,

-ﬂ- B WheepcHo

Ed

& W7

iy i
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v

Ymodbl Ha3HAYUMb Xecmkocmb HYxHO B madauue co cBasamu Haxamb HQ NpuMeHUmb . DonxHsl
nosiBbumbca 3nemenmsl cBad.
B | [pynnel cealiHoro noas X
+ X % @ How qizasmaon v =t 0N o« s X N 1 _1 Cem
Komse... L. Paz. |d ¥ ke Boovo b Bow Moo Mo oo (Poire B ReAC K Y'::CT?;H;.‘-\%Cvl’:-’.lﬁ:é‘c‘-?}“.E:-iJEﬁCHH:u-E'13;:‘3?.
1-1 Csau 3. 80 0. 1 0 21600 3. 0 20y 5. T. 6. B. 1
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MeHsieM xecmKocmb Ha HQ4a/bHYK mMoAWuUHY.
W] Xectkocm v m X | 3apanve x cTv ana X
MpimeHATh cBoMCTEA: [ ronsko Texywei saknankn P
[CecTrocts: of
| ‘ [ HKECTKOCTHIE XaPaKTEPMCTARK
3 0 BerncnaTe aBTOMATMUECKM N0 pa3MEREM
- (I KosddmupenT K xEcToCTH
. i = "
D Ma i iz = ;(’ () ¥ueT HenuHeiiHocTH
<HET> <HET CHET > () vuer oproTporim
E 14400 MMa 0
[[J3anaHoe apmipoBaHme: + - v g i T
1]
HecTrocTh i /6 | Merann | knanwa | T3A | - H cm RO 00245166 MHM3
CNMCOK THIOB KECTKOCTEN
Bl 1. Epyc 401 80 (ononr) i Warossiit () Mrepawiostoni
2. Bpyc 40X 40 (kononks) MniTa,0bonouka
3. Bpyc B0 ¥ 40 (KonoHHe() .
Banka-creHka Pasrpyska c Ha4ansHoH

9. Bpyc 20 ¥ 20 (Banki nnowaaok)
10. Bpyc 40 ¥ 50 {koHT ypHiie Banku)

+
4, MnacTika H 20 (nnuTsi) 4+ - ]
{ e Henumelinsii 3akoH ana

MECTKOCTHIO

gl 8. MnactuHa H 20 (nnowankm) ERimiTie
&7 13.Mnacrima H 20 (nectrnus)
5. Mnactvra H 20 (creHer) LoBasuTh>>
11, MnactiHa H 40 (konoHHe!) [T MeHbIUMIA PE3MED MNECTHHE
14, MnacTiHa H 20 (napaneT) [ yuet casnra 0 M
15. MnacTiia H 0.01 (M 200) Tpacmrmp: .
16. MnacTuHa H 0.01 {®M 220) Kormposats KoMMeHTapIi LgeT
17. Mnactida H 0.01 (®N 300) VaanTe &M 200 -
&2 18.Mnactwva H0.01 (@M 380) ke »> L a3
/Ql 19, Mnactiwa H 0.01 (®M 450) "_
9N Mnacrus H 2 s rusues anac VX 7
[ Ha3HaYaTb TEKYLLMM ]
[ Crucok ans dparmenTa E 8?7 v
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llaz 7. O8HoBneHue codcmBerHoz20 Beca

Mockonbky BodabBunucs cBau, Heodxodumo odHOBumb codcmBerHbil Bec.

Ydansem cmapbil codcmBerHbil Bec u dodabnsem Hobbil.

E3HWE OkHO

onumrK

m PefakTop 3arpyekeHmii. .
i
§ HB Konuposats sarpyketme...

A0BAEWTE COBCTEEHHLIA BEC. ..

YASNMTD COBCTBEHHEIR BEC Ib
MMNOPTHR 0BaTE TEMNEPATYPHEIE HAMPYIKM...

Harpyzka Ha y3ael 1 3neMeHThI Ctrl=Shift+L
Harpyska-wramn

Co3gaHue W pegakTipoEaHie Harpysok B CAMNDUP
Co3aaHWe BETPOBOM Harpysku 6 CAMNDUP

¥AaneHne HarpysoK & TEKYLWEM 3arpyKeHn

¥YaaneHWe Harpy30K 50 BLEX 3arpyHeHNAX

Mozanka HarpysokK...

UE #XEd o & wE

MpoCyYMMHPOBaTE HArPy3KM...

MOoAeMpOBAHUE HENNH. 3aTPYREHNI

AP e o & wE & 3

a
&

| #

OxHo

KoHcrpywpogaHne

Onumm

PeaakTop 3arpy#eHuii..,
KonuposaTe 3arpyseHme. .,

AoBEEKTD COBCTEEHHBIA BEC... %

YAanuTh coBCTEEHHEIR BEC
IMNOPTUPOEATE TEMMEPATYPHEIE HArPY3KM..,

Harpyzka Ha y3nbel W 318MeHTEl Ctrl+Shift+L
Harpyska-wramn

Co3aaHHE W pefaKkTHpOBaHWE Harpysok 6 CANPUP
C03jaHWE BETPOBOM HArpy3kn 6 CANOUP

¥AaneHue HarpysoK B TEKYLIEM SArPyKeHUK

¥aaneHue Harpy3oK B0 BCEX 3arPYKEHNAX

Mo3anka Harpysok...

MpoQyMMMPOEATE HArpyzKM. ..

MoAenupoBaHNE HENWH, 3arpyHEHNil

JobBaenTs c BEHHBIA EEC #

CofcTBeHHbIA BeC HA3HaWTE Ha:
3NEMEHTEI MO TMNEM KECTKOCTE:
B crannapTHeie

B metanniueckue
B cranexenesoBeToHHbIE

B nnacHyaTbie, 0B bEMHLIE, YMCTIEHHBIE

Qoece

CMOHTMPOBAaHHEIE HE TEKYLLEA CTamu

CMOHTWPOBAHHBIE Ha BCEX CTaOMAX

PC¥ PCY
E PCH E PCH OTMEYEHHBIE 3NEMEHTEI
il Harpyska Ha dparmeHT ol | Harpyska Ha ¢parmeHT n WCKMOYaTE XECTKME BCTABKK CTEPXHEA
N nwTEPA N | vTePA Kozw. ana chopa HarpyskW oT cB.

11 = o
JrHamMuKa AnHamnka —_—
8 c6HoBNATE SafaHHEI paHee coOBCTEEHHLIA Bec

¥ vooiiuneocrs Y yaoiumsacs

(@ LERIO! ?

Waa 8. Mpobepka 2pyHmoBou Modenu u nepepacyem xecmkocmu.

Ecnu 2pynmoBasi Modens He Bbina cozdaHa, mo HeodxoduMo ee cosdamb (cM. pa3den no naumMHOMY

dyHdamMeHmy).

Heodxodumo cdenamb npobepky, 4mo B 2pynHmoBou Modenu nosBunucb cBau. [1na amozo

HeodxodumMo nepedmu Bo knadke «Xecmkocmu» B «Modens 2pyHma» ' . B omkpsiBuweics Bkadke

Haxamb «PedakmupoBamb Modenb 2pyHma».

Harpys

Onumn  Okmo

HER skecreoctn v maTepuanst.., Ctri=R

Ek | Ko3®®ULMEHTE K MOAYAAM YIDYFOCTH...

I Twne saganroro apumposanis
L Matepnans 48 /6 KoHCTDYK UM
BB Marepuanti AnA apMoKaMEHHENX KOHCTRYKUMI

MO3aMKa Ha3HAUEHHBDX KECTKOCTEI U MATEPHANOE »

KoHCTpykTop cevermit (KC)

KC-CAMP [KoHCTRYKTOp CedeHnii)

OO

KTC-CATP (KOHCTPYKTOP TOHKOCTEHHEI CeeHUi)
LieHTP TKECTI M LEHTP XeCTKACTI hparmeHTa [3Taxa)

JKECTKNE BCTABKY CTE3KHEN W PE6DA SKECTKOTTH MAACTUH

JKecTkie BTABKN MNACTHH

4kt o«

WapHupsi
Ock 0pTOTRONNUK AN NABCTHH

OcH DPTOTRONHM A7 DEBEMHEX K3

GG | KoaopduumenTel nocrenu C1, C2
15 OarocropoHHAR paoTa YNPYrore ocHoBaHMA
Vsonons C1, C2, Pz »

Mozamka C1, C2, Pz, B, He »

4B Pacuerxecrocm ceaii

Mo3anKa XeCTKOCTHEIX XapaKTepHCTHK CBai 3

@ Mogens rpyHTa N

L1
[
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Mogene rpynTa X

Daiin rpyHTa (*.5ld), cBRsaHHBI C TEKYILER MOOENEID Pacuyer C1, C2 I MpUERZKS I
rpyHTa:

Hopel
c\Documents'LIRA SAPR\LIRA SAPR 2022\Data\MpyHT.sld

CN 22.13330.2011/2016 A

MapamMeTpel pacdeTa

] MNepenaTs B MPYHT NAMTLI © HEHYNEEEIM P2 Kak @ Minmanenas rnyivia noa Harpyskoil

rpYnny HarpysoK
[ He oBHOBNATE HarpysKi Ha FPYHT

[ yumTeieaTh cnabiie rpyHTE
Moayne fedoptaiy E

[ MurmmansHas rayiuHa 4o oTHETKM
MUHUMENEHEA TyEHa

B Nepenats NapaMeTpLl M3 3aKNAAKKM «PacdeT C1, C2# OHRMMEEMOA oMM £.96 cnafioro rpyHTa 510
B PazmecTUTE PacHeTHYIO CHEMY Ha MOAEMN MPYHTA KosdhdMUMEHT rnyGuHE! fononkuTensHoe
COMNGSCHO 3aKNaakK < pHBAsKa: ORMMEEMON TONLLM 0.5 MNOCTOAHHOE HENPAXEHWE 0

no Bcei rybuHe

MoAKMOHUTL MOLEN: TPYHTE I8 YuMTEIBATE BEC rPYHTA BhILLE OTMETKM MPMUACKEHNA HAMPYIKA

[ BeramcnsTe pesynsTaTel B NPEAEnaX NAOWAAN MMIOPTHPOBEHHEIX HEMPY30K No
VKPYMHEHHDI MPAMOYroNEHOM CETKE
LWEr CETKM o

[ PenaKkTUPOBATE MOLENE FPYHTa [

MNony4uTE MOAENL FPYHTAE W3 CUCTEMBl TPYHT Bpema, roas

OBEEAMHEHWE HAMPYZ0K

OTHIOHMTE MOAENE TPYHTE - -
D3EHEHﬂTb CMEXKHBIE 1 DNMSKME MO BEMMHMHE HarpysKM 0AHOW HarpysKoM C

YCPEAHEHHBIM SHAYEHWEN

MeTog pacyeta C1, C2 MeTog 2 w

KORHYECTED AMANAZ0H0E 0O BEAHHEHHA 0 MOz, 10 2%

MepecuuTaTte C1, C2

MEpeCMTaTE HECTKOCTH CBaH v IP¥HTa ~ 1

B Modenu z2pyHma donxHbel nosbumbca cBau:

Cosgarine U peABKTHPOBAHHE _ PaCUMpEHHOE EAaKTUDOSaHME  Pacuer  Awanvs Pacumpennsiaanws  Kenesoberon  Crane  Knprnu Crune ~ Oxro

PRI SAVAR

Mpu nocmpoeHuu npou3BonbHo20 pa3pesa HeodxoduMo npoBepums,
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Mocne BbinonHeHus npobepok npaBunbHol nocadku 3daHusa BbixoduM u3 Modenu 2pyHma.

HaxumaeM Ha nepepacyem xecmkocmu cBad.
Magens rpyHta x

®aiin rpyHTa (*.8ld), cBAsaHHLI © Tekyweit mogensto Pacyer C1, C2 ] MpUEASKE ]
rpyHTa:

Hoprel
c\Documents\LIRA SAPRILIRA SAPR 2022\Data\pynr.sid MapaMeTpsl paceTa

CM 22,13330.2011/2016 ~

] Mepenate 8 MPYHT NAMTEI € HEHYNEBEIM PZ Kak @ Mitansran rnyBiuHa noa Harpys<oit

DYy HarpysoK. Sl [ MuHumansHas rnyBuHa Ao oTMETKY (] yuuTeiBaTh cnafibie rpyHT!
[JHe ofHoBnATE Harpysxu Ha rpyHT MuHMMANEHER FyEiHa
a MepenaTe NapaMeTpol M3 3aKknaakK «Pac4et C1, C2x CKMMAEMOI TONUM 6.9 510
(B PasrecTiTE PACYETHYIO CXEMY Ha MOASAW FPYHTa KoshdmuieHT rayBuHe fononHuTensHoe

COrNacHo 3aKnaakK < IpUBR3Ka CRUMEEMOI TORLLM 0.5 MOCTOAHHOES HANPAMEHWE i}

no Bceil rayhiuHe

MoAKNIoUMTE MOAENL TDYHTE B Y4MTHIBATE BEC FPYHTA BbILUE OTMETHM NPUACHKEHMA HArPY3KK

PenakTMpOSaTh MOAENs FPYHTE [ BeiMMcnaTs pesynsTaThl B NPeASnax NNoWaaN MMIOPTMPOBaHHEIX Harpy3aK no
YKPYMHEHHOI MPAMOYTONEHON CETKE

WAr CETHM
Mony4uTb MOAENL FPYHTAE M3 cMcTeMel TPYHT 0

OBbEAMHEHIME HAMDY30K
OTKMOYHTD MOAENE TPYHTE = =
([ EMEHITE CHERHBIE 1 BNM3KME N0 BEMMYAHE HAMPY3KM OAHON HArPY3KOMA C
YCPEAHEHHBIM SHAHYEHHEM
MeToa pacqeTa C1, C2 MeTon 2 ~ 1] 2 AGzy 10

MepecuuTate C1, C2

7 P
[ nEDEC‘-MTETb HeCTKOCTH CBan h—] s [P¥HTa J -

MpoBepsieM, Ymo xecmkocmHele napamMempsl cBad nepecyumanuce U HasHa4vuauch Ha cBau. [lng 3mozo

nepexoduM B «Mo3auky xecmkocmHbix xapakmepucmuk cBaux» ﬁ

?, ) m-@"\ﬁ':"w AU ]
= Q - -
Pepaxtop Harpysmm o Halim b -
e T g g | e -]

Rew
Ry
R:w
Bu.\‘ Rux

&

Ry rur
el
Ruz RuZ
A
L] 4N Harpysxa Ha coaio
IFd Heqywan cnocobHocTe cean
!iFd Mosanka HeqyLeil CIoCOBHOCTH CBal Ha BEIgeprvBaHe
] ~ -

qu Mo3anka Heqyl|edl (0COBHOCTH (Bain Be3 yueTa cefemmin
!iEju MO 3amKaICojiLie R0 O AT o o AR ST e (6 Y47 CERMImE
|

hD Masauka FAyEHHE

N
Bf;, Heouuan tnocoGHocTs ceamfoTHacHTensHas)

u

!_N'g Mozanka rpynn ceait

[llonxHa nosBumbcs xecmkocmb. B cayqae ee omcymemBusa cBau okpaweHsl B denbid ubem de3 4ucnobbix
3Ha4eHud.
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HYACTb 5. OCHOBAHWE 3[1AHWA. NAUTHbIU

®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

BepmukanbHeie xecmkocmu (MH/m) cBad Ha 1 umepauuu.

oy =] oy (=31 =] ~ =23 ﬂu.“
ey oa Il - — = — ©a =l
- en en 1 ~ — — "y =1
[ O | I I I I |

Waa 9. Pacyem xecmkocmu Ha 2 umepauuu

MNeped BeinonHeHueM pacyema BbinonHseM ynakoBky cxemsl

BbinonHseM nonHbIU pacyem:

CoszgaHwe  PegakTwposa

Cxema

Buibop

Bug

] d PacyeTHana cxema

s

BLINOAHWTE PACYeT € KOHTPOAEM NapaMeTPoBE. .

BEINOAHWTE NOAHGIA pac4eT

W

! =
fm il

uwuu

B nosBubBwemcs okHe HaxumaeMm «[lepecqumamsb». [Tpousoldem nepepacyem U GanbHe

abmomamuyeckud 3anycK Ha pacyem.
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Mepecuet kosd. noctenmn C1, C2 wan xecTkocTH csail N0 MOAENW TPYHTA x

C TeKywen 5ana4ei cBA3aHE MOLENE TPYHTE
C:\Users\Public\Documents\LIRA SAPRILIRA SAPR 2022\Data)\rpyHT.sld

@ BribepuTe Tpebyemee oeficTeMaA:
MEPECHMTaTE Ha4YEHUA Ko3thdMUMEHTOS NOCTENK YNPYroro oCHOBaHWA

Clu C2no Mogenu rpyHTa

B nepecuuTaTh WecTKoCTH cBai (K3 57) No MogenH rpyHTa

Harpysrkm Bribop zarpy#eHns
o Tekywme 3arpyseHue M2 sarpyeHHA :
() ¥TouHMTL PCH

MapameTpel pacdeTa

KonMuecTBo UTepaumii 1
33BEPWHTE PECHET, SCIH MMEHEHME HAMPY3KW HE NPEBLIWEET %
HamuTe «[lepecunTaThs, 4ToBbl BEINONHUTE BEIBPEHHEIE ASACTENA W 33TEM HAYATE

MK3-pacyeT, uni « IponycTMTe®, YToDEl NPONYCTMTE 3TN NEPECYETA, MK <OTMEHUTE® AN
OTMEHEI BCEX PACHETOB

MepecunTaTh MponycTuTL OTMEHWUTE

MNocne BbinonHeHus pacyema dng npocMompa pe3ynbmamoB Heodxodumo nepeumu B «pesynabmamsl

pacyema» e .

Bug BeBop Cxema Co3gaHwe  PegakTWposaHwue

d PacueTHana cema

{"a—" BeINOAHWTE NOAHLIA pac4eT

f=i  BeINOAHWTE pacHdeT C KOHTRONEM NapamMeTpOoE...

I {? PesynLTaThl pac4eTa l} |

E KOHCTPYMpOBaHKWE

B pe3synbmamax pacyema nepexoduM Kk aHanu3y pe3ynsmamoB no PCH.

MepeT K aHanu3y pesynsTaTos no

PCH

23 |cn 20133302011/ -

MNepexodum B pesaynbmamsl Tadauubl PCH N22. Buidupaem PCH Ne5

Cn 20.13330.2011/2016_1

|-CI 20.13330.2011/2016_2
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.
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MpoBepsiem BepmukanbHele nepeMeweHus no Z. He donxHo ObimMb «KunoMempoBbix».

B npumepe nony4unucb nepemeweHus om 83,8 do 197mMMm.
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HYACTb 5. OCHOBAHWE 3[1AHWA. NAUTHbIU

®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

iy B

Y U,
Z U

le Vi

Cxema

Gop

B
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Takxe npobepsieM nepemeweHus no X u no Y. He donxHo dbimb «KUnoMempoBbix».

MepeMewerus no X (22,2 MM MakcuMansHoe) u no Y (29,8 makcumanbHoe).
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

[lna npocMompa 4YucnoBbix 3HaveHul Bo «Pnazax pucoBaHusa» ,,2 pucoBaHua HYXHO Haxamb Nokas

yucnoBuix 3HaYeHud EI

MNepexodum B HopmanbHbie ycunus B cBasgx N. Mo daHHbIM peakuusm dydeMm oueHuBamb cxoduMocmb
peakuul & cBagx dna okoH4YAHUS uMepauUUOHHO20 Npoueccad.

= Nm | £y H M, |

| Smope/ IQ" Ry L —
nopel . 03aMEa

mozamka~ Q= M: K Zf wzonona = My

M INopbl YCUAWNA B CTERHHAN

MoZarEa YCOUNMA B CTERPHHAX

M INpbl YCUAMA N0 PACYETHBIM CEUEHMAM

i
Iqq MOoZanKa yCuAnK No pacdeTHEIM CEHEHWNAM

Yeunue N(kH) no cpedHum psdam cBad (PCH 2.5). Ycunus nadaim 3a cyem cun mpeHus no dokoBol

noBepxHocmu.

-1.386+003 -6.79:+003 -6.586+003 -6.15¢+003 -3.896+003 -6.06¢+003 -6.24¢+003 -6.66¢+003 -6.88¢+003 7.76H003

2 482003 -7.44e+003! -6.67e+003! -6.48e+003! -6.04e+003! -3.80e+003! -5.962+003 6142003 -6.55e+003! -6.762+003 7574003
-1.31+003! -6.56¢+003! -6.36¢+003! -3.846+003! -3.78e+003! -3.862+003 -6.03¢+003 -6.44+003! -6.63¢+003 -7.44¢+003

-1.17e+003! -6.43¢+003! -6.25¢+003! -3.83¢+003! -3.68e+003! -3.736+003 -3.93¢+003 -6.32¢+003! -6.33¢+003 -731¢+003

-7.02e+003! -6.31e+003! -6.12e+003! -5.71e+003! -3.57e+003! -3.65¢+003 -5.82e+003 -6.2e+003! -6.41e+003 71724003

31464003 -6.88+003! -6.18+003! 64003 -3.6¢+003! -3.46+003! -3.34¢+003 -3.7e+003! -6.08¢+003! -6.28¢+003 -7.03¢+003
-6.73e+003! -6.05e+003! -5 87e+003! -5.48+003! -3.35e+003! -5.42¢+003 -5.39¢+003 -5.96e+003! -6.162+003 -6.892+003

-6.57e+003! -5.21+003! -5.74+003! -5.36e+003! -3.23e+003! -5.31e+003 -5.47¢+003 -5.83e+003! -6.03¢+003 -6.742+003

-6.42e+003! -3.78+003! -5.61e+003! -5.24+003! -3.11e+003! -5.18¢+003 -5.35¢+003 -3.7e+003! -5.89¢+003 -6.392+003

3796003 62664003 -5 6484003 -5 4864003 -5 1164003 49964003 5074003 5.20+003 -5 5764003 5.76+003 6.446+003
-6.1e+003! -3.40e+003! -5.34e+003! -4.98e+003! 4.87e+003 -4.942+003 -3.1e+003! -5 44e+003! -3.62e+003 -6.28e+003

-5.93e+003! -3.35e+003! -5.2e+003! -4.85e+003! 4. 74e+003! -4.82¢+003 -4.97¢+003 -5.3e+003! -5.482+003 -6.13¢+003

4104003 -3.77+003 -5 2e+003 -5.05e+003 4.72+003 4.61e+003 -4.692+003 -4.83¢+003 -5.16e+003 -5.33¢+003 -5.962+003
-5.50e+003! -5.05e+003! -4.91e+003! -4.58e+003! -4.48+003! -4.55¢+003 -4.7e+003! -5.02e+003! -5.19¢+003 -5.8e+003!

-3.42+003 4.896+003 4.76e+003 4. 44e+003 4.356+003 4.42¢+003 4562003 4.87e+003 -5.04¢+003 -5.63¢+003

-3.29¢+003 4.76+003 -4.6¢+003! -4.3e+003! 4.21e+003 42824003 4.42¢+003 4.72¢+003 -4.892+003 -5.462+003

-3.006+003 -5 2+003 4.69e+003! 4.51e+003! 4.16e+003! 4.07e+003! 4.14¢+003 -4.28¢+003 4.57e+003! 4.73¢+003 -5.29¢+003
-3.11+003 4.61e+003 4.44e+003 4.07e+003 -3.89+003 -4.06¢+003 4.2¢+003 4.43¢+003 -4.57¢+003 -5.11e+003

-5.02+003! 4.536+003! 4.36+003! Ae+003 -3.836+003! 4e+003 41364003 4.356+003! -4.46¢+003 457¢+003

. 4.836+003 4.435e+003 4.28¢+003 -3.83¢+003 -3.862+003 38384003 -4.06¢+003 4.28¢+003 43824003 48824003
373003 4.84+003! 4.37e+003! 4.21+003 -3.86¢+003! -3.79+003 -3.86¢+003 -3.99:+003 -4.2¢+003! -431¢+003 47924003
4.74+003! 4.29¢+003! 4.13¢+003! -3.78+003! -3.726+0037 -3.792+003 -3.81e+003 4.12¢+003! 42384003 4.7¢+003!

4.63+003! -4.2e+003! 4.04¢+003! 371640030 -3.63e+0030 372640039 -3.84¢+003 -4.05¢+003! 41564003 -4.61¢+003

6.46+003 -4.55e+003! 4.12e+003! -3.962+003! -3.64e-0034 -3.57e+0038 -3.64e+0030 3762003 -3.97e+003! -4.062+003 -4.52¢+003
4.45¢+003 -4.03e+003 -3.882+003 -3.36e+0034 -3.5e+0039 -3.57e+0034 -3.69:+0034 -3.882+003 -3.982+003" -4.42:+003"

-4.2e+003! -3.86e+003! -3.70e+003! -3.48e-0034 3.42e+0038 -3.49e+0030 -3.61e+0030 -3.8e+003! -3.89¢+003 -432e+003

-3.92e+003! -3.61e+003! -3.58e-0038 -3.4e-0034 -3.35e+0038 -3.42e+0030 3530030 37260038 -3.81e+003 -423¢+003

-7.05e+003 -3.63e+003 -3.35e+0037 -3.33e+0037 -3.24e+0037 -32e+0037 326240037 -3.38e+0037 -3.63e+0037 -3.72+003 -4.13e+003
-3.35e+0038 -3.00e+0030 -3.08e-0031 3.01e-0031 2.97e+0030 -3.03e+0030 -3.14e+0030 -3.30e-0034 -3.53e+0030 -3.94¢+003

-3.06e+0037 28440037 2.83e+003 2.77e+003% 2740037 -2.81e+0037 -2.81e+0037 -3.15e+003 328240037 -3.66e+003
2.77e+0030 -2.58e+0030 2.58e-0034 2.54e+0034 2.52e+0030 -258e+0030 2680030 -2.9e-0030 -3.03e+0030 -339¢+0030
7.71e+003 o o u u o o o u o o
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
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Yeunue N(kH) 6 BepxHel wacmu cBad (PCH 2.5):

—S6e+003| sz«ml ﬂzm)ﬂzl 66e1003| 6600003 66564003 4517ew03| 4516&!003' 4676e-H)DB| 4517ew03| Jozemml Jiw{ml —SQ}&H]]B'

Ei umml 6 3454003 _6.05+003 61254003 62264003 62164003 67364003 | 77364003 |
El mfmsl 6 0654003 61954003 6354003 62364003 Ei 4ie+003|
El 19e+003| 64351003 64564003 66454003 74864003 |
_7_41m3| 61004003 61204003 6194003 -633e+003 e |
Ei ismml 5 79e+m3| 63864003 61561003 399s1003) 6061003  624s1003 66654003 5 ssmml Ei mmzl
7 BC'H)ml -617e+003 -617e+003 -631e+003 7 Mmzl
J.&woosl 4 77e0003| 6.34e+003 6.38e+003 6604003 ) uemozl
-1.i6e+003| 62654003 61764003 6164003 ) 35e+003|
Ei 79e+m3| 5 Mn{ml 61854003 6164003 60164003 60164003 636e0003| 7 iie-H)OEl

.s.95e+003| .Hmoosl -6.95e+003| 671e+003] 665e+003|  6.39:+003] 6600003 -648e+003]  -6.4604003| 64964003 -ﬁ?ﬁe«oozl .7.3e+003| -SGﬁeFOOEl
1

Mepexodum B peakuuu B cBasx Rz.

R, Rz (51,56,57.256,266,296 K3)

Yernue Rz B ogHoyInoEoM K3
51,56,57,256,266,296

[ns danbHelwel umepauuu HeodxoduMo 3aMeHUMb Ha4vanbHble Ha2py3ku Ha cBak (3adabBanock pavee B
xecmkocmsix 7200kH) Ha 3HauveHue R, no kapmunke Bbiwe.

[lna 3amozo Haxumaem Npunoxumb omnop 2pyHma, Haxodsce & PCH 2.5.

AokymMeH-
TALUWA ™

MpUACKKHTLE OTNOP FPYHTa

MpUNo#WTE OTNOP FPYHTE
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

MpunoxuTe oTNOp rpyHTa X

ﬂ 3aMEHWTE Harpysky Pz
(MpeaHasHaHEHHYID ANA BhIMWCIEHNS
Ko3hdMLMEHTOE NOCTENK YNpYroro
ocHoBaHuA C1, C2) Ha BeIMMCIEHHDE
3Ha4EHWE OTNOpa rpyHTa Rz

Pz =Rz
MpuAcouTE oTNOp

C1. OcHoBHaA 3aaaqa ~

SEMEHHTE B CEAE, 333HHONA
UENDHKOH BEPTHEANEHELX CTERHHEH,
Harpysky M (MpeaHasHaYEHHYH AnA
BEIMHENEHHMA HECTKOCTH CBAH) Ha
CYMMAPHEIR OTNOR FPYHTS,
BBIMHENEHHEIN B0 BCExX 28 K357

o Bce anemeHTHI

O OTMEYEHHBIE INEMEHTEI

Tenepb peakuus B cBasx 3aMeHunucs.

MNepexodum Ha3ad B pacyemHyw cxemy.

Bug Buib 3paHne  PepakTmpoea

; | PacuetHan cema

1

i {'_';'7 BLINOAHWTE MOAHLIA pacdeT
1

_--’= BEINOAHWTE PACHET C KOHTROAEM NAPAMETPOE. .,

B madnuue, 2de 3adabanucs napamempsl cBau (Bo Bknadke «Xecmkocmu» Haxumaem «Pacuem
xecmkocmu cBad». HaxuMaeM «ucxodHele daHHble 315 BelducneHusi») MOXHO NpocMOmpemb HA2pys3Ku
nepedaHHble Ha cBau HaxabB Ha «..» Bo3ne Hazpysku.

X
N 1 -1 Cean
31 21600 D
L M Ec MMa Mo

D130 40 ™ EB
B B =11 H ™

db 0 dh 0
A —m o i W7 Harpysu va ceato

Yz 1 Lv 31

K35] N, kH | M (M), H (Q2), | M (M2), | H (@), | Kownesmapu hd (My)| hd (Mz)] VropT M uH. .
7527.25

359528 7241.93
359591 7162.01
358654 9414.52
359717 9118.49
358780 9279.94

MonenuposaHie cBai:
Cnocof MoaenHpoBaHHa 1 E]

ONUPEHIE NIMTE| Ha CBaID X @
YU4ET B3UMHOrD BIMAHMA CBARA
Harpyska 7200* @;H s MM

PacnpeaeneHie conpoTMENeHHA  PeaiTupoeaTs TaBNuLY Harpy30K Ha OTAEBHBIE CBaK
() no pesyNsTaTaM NONEBLIX UCTBITEHMIA [

o TEOPETHYECKOE NO MOAENM FPYHTA T2R4Vrr3vrf4 ~

BbIMMCNEHE MOPU3OHTANEHOM HECTKOCTH CBAM:

E
k 0.5 LiseT @
dy

S| [
| I

359843 8995.14

359906 8749.6
359969 7795.5
360032 9306.42
360095 8399.32
360158 7378.8

360221 7273.47
350284 75543
360347 9393.95
360410 7190.02

E S N S R I Tl

Paguyc ENMAHNA cBan Ha ApYrie cBan r 6D 360473 7976.92
Wnonb308aTh YCNOSHYHO LMPUHY R=Cz7dL*Bp Sty
360599 9011.08

BhIMMCNIEHME BENTUKANEHOM KECTKOCTH CBan 360662 904157
o MoAenm yerosHoro dyHnameHTa [ 360725 9044.33
360783 7030.41

MoATSepANTE ? 36051 7229.51 o 2
4 i
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Waz 10. Pacyem xecmkocmu Ha 3 umepayuu

Bo Bknadke «Xecmkocmu» «Modenb 2pyHma» W haxumaem Ha nepepacyem xecmkocmu cBad

Maoaenes rpyHTa

DN rpyHTa (F.8ld), CBAZaHHEIR C TeRYLWLEA MOAENEHD
rPyHTa:

c\Documents'LIRA SAPR\LIRA SAPR. 2022\Data\TpyHT.sld

n Mepeaate B MPYHT NAMTEI C HEHYNEBEIM Pz Kak
YNy HErpy30K

[CJ He ofHoBRATE HArPYZKM Ha FPYHT

n MepeaaTe NapameTpel M3 3aknaaky «Pacset C1, C2=

(B PazMecTHTE PACUETHYHD CXEMY HE MOLENM FDYHTa
COTMAcHD 3aKnaaky «NpuBAsKa»

MoakniounTe MOgens rpyHTa

PenakTHMpoBaTe MOAEMb FPYHTA

s

PacueT C1, C2 ] Mpvssska ]
Hopril
CM 22.13330.2011/2016 ~

MNapameTpel pacd4eTa

B MurimansHaa rnyBua non Harpyskol
[ MitHimansHaa ry6ima Ao 0THETKM [ yunTeigaTs cnafisie rpyHTEl

MuHUMaREHaA FRYBIHE

CHUMAEMOIA TONLK 6,96 510
KoadduuweHT rayBiHe! [AononHuTensHoe
CRAMEEMON TONWLM .5 MNOCTOAHHOE HANPAXEHWE 1]

no Boelt rnybuHe
B YuMTLIBATE BEC MPYHTA BhILE OTMETKM NPMICHKEHUA HArPY3KK

[ BeramcnaTe pesynbTaTh B NpeAEnax NAOLWAAM MNOPTUPOBAHHEIX HAMPY30K Mo

YKPYTHEHHDIA MPAMOYTONEHOA CETKE

Lar CETHM
Mony4nTe MOASNE FPYHTA M3 CMCTemel TRYHT 0

OBbeanHeHHe HarpysoK
OTKMKYMTE MOAENL MPYHTS . .
O IEMEHATE CMEKHEIE W BNMSKME NO BENMUMHE HIMPY3KK DAHON HArpY3Kol ©

YEPEAHEHHEIM SHIYEHUEN

MeToa pacqeTta C1, C2 MeTon 2 w~ 0

L\\F] uz PYHTa

MpuMeyaHue: uHo2da nepepacdem Npu 3anycke Ha pacyem “* He cpadamsiBaem u mo2da nepepacyem

ACzy 10

MNepecunTtaTe C1, C2

&7

[ TMEpecYUTETE HECTKOCTH CBa

xecmkocmu B8 «Modenu 2pyHma» W qBnsemcst edUHCMBEHHbIM BapuaHmom 8ns odHoBAeHUA xecmkocmu
cBad.

BbinonHgeM nonHeIl pacdem 3aHoBo ¢ nepepacyemoMm xecmkocmu.
Cxema

CozpaHue  PefakTWpoBa

Bug Buibop

Pac4eTHaa oema

7 |

{57 BINOAHWTE NOAHBLIA pacdeT

..a BEINOAHWTE PACYET € KOHTPOAEM NAPAMETPOE. ..

Pesynabmam pacyema no madauue PCH 2.5.

MNepexodum B HopmanbHble ycunus & cBasax N. Mo daHHbIM peakuyusMm dydem oueHuBamb cxodumocmb
peakuul & cBaax dna okoOH4YAHUS uMepauUUOHHO20 Npoueccad.
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YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

=t [Nme |y E M,
E 7 |Qr M, B, | ¥ ‘ M,

nopsl ) D33WKa
mosamka~ @z Mz 10 | Ef wsonons = My

1 — r INpLl YCUAWNA B CTEPHHAX

Mozarnea YoM B CTEPHHAK

M JINpLl YCUAMKA N0 PACHETHBIM CEYEHMAM

i
Iqq Mosanka yCrauKu No pacdeTHRIM CEHEHMAM

Yeunue N B BepxHed wacmu cBad (PCH 2.5):

79963m03| szoo;l mmozl 656+003| 65804003 mmsl 4591=Hm| 459#003' Mwoosl 6761003 Jmemozl Jsmml 40ke~004|
Jvze-mozl 6 156+003 | 53364003 58164003 5946003 | 5731003 63146003 7soze-w03|
Bl Msl 5661003 -5.98¢+003 5.1624003 -5.8264003 K 57e+003|
K 2xmoz| 606e1003] 59454003 19et0n| 6336003 Ei mmml
'767"‘m| 6et003 59461003 606003 62761003 . nmjl
795003 | 5.69et003| 63161003 Se5e00s]  37et003) 58564003 6164003 6626003 5 swml 3 mmosl
'E'H"{ml 62164003 -6.03e+003 6036003 -622e+003 'S'lmsl
Ei le 659003 63804003 12er003| 6324003 El 67e-¢-003|
3 ﬂmwml 59164003 60764003 5964003 5 6764003 K 4swml
,snenml 6396003 57164003 57854003 5 65003 5486003 s15er0m3| 7 smoozl

-1 Die‘H)Oil -1 7Se+003| 4596&\‘003' -6.65e+003|  -6.662+003 -6.64e+003 -6.72e+003 6462003 -636e+003| -631e+003| -6.66e+003| -7 47e+003| —le'H)Oll

Waa 11. NpoBepka kpumepus cxoduMocmu

Mmepauuu no pacyemy ko3doduuueHmoBd nocmenu Bedymcs do mex nop, noka He dydem nonyyeHa
cxodumocmb N4 npownol umepauuu ¢ Ny HoBol umepauuu. B 3aBucumocmu om muna 2pyHma
mpedyemcs 0dbl4HO 3-4 umepauuu.

[lonxHo BeinonHamMbCs ycnobue:

Nz — Ny

100% < 5...10%
N,
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MpoBepku kpumepus cxoduMocmu pe3ynbmamoB.

Wmepauus 2 Mmepauus 3
\7.73r003| \.s.:1=—ocs|
-7.64&003' 67764003 | 6546+003 .1,99e+003| _6.59:+003 6.386+003
J.sseomsl 6264003 Jﬂe:roosl 39164003
\-7792'\‘{‘03' -6‘76e+003| -6.18e+003 \‘9.112*003| -6.39e+003 -5.71e+003
rs‘gswoosl —7‘54e+003| —6‘9ﬁe+w3| 671e+003| 66524003 -1.05e0'004| n.?srooosl 69604003 -6.65e+003|  -6.66e+003
1

Yanobas cbas:

|10500 — 8980| 100% = 17%
8980 0T R
KpaeBas cBbas:
|7990 — 7640 | 100% = 4%
7990 0T

17% > 10%. Heodxodumo npobecmu dononHumenbHble UMepauuu no onpedeneHul Xecmkocmu cbau.

Heodxodumo nepeumu B peakuuu B cbasx Rz.

R, Rz (51,56,57,256,266,296 K3)

Yonane Rz g 0gHOYIN0EOM K3
51,56,57,256,266,296

RS R W

m m - @ % B

Haim o

LEHTP 'Cg f

dh [pUNOXNTL OTNOP FPYHTE
MpUACKWTE OTNOR FPYHTa
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MpunoxmTs oTNop rpyHTa X

ﬂ 3aMeHuTh Harpysky Pz
(MpeaHasHaYeHHYIO ANA BLIMUCIEHHA
®03(PULMEHTOE NOCTENKM YNpYrora
ocHoBaHWA C1, CZ) Ha BEIMMCIEHHDE
SHE4EHHE 0TMOpa rpyHTa Rz

Pz =Rz
MpUNoKMTE OTNop

C1. OcHoBHaA 3aaa4a ~

3EMEHHTE B CEAE, 333HHOM
UEMOHKDA BERTHEANEHED: CTERHHEN,
Harpysky M (NpeaHasHa4ERHYH Ana
BLIMMCNEHHA #ECTKOCTH CEaH) Ha
CYMMAPHBIA OTNOR FRYHTE,
BLIMMCNEHHEIF B0 BCEx B8 K357

o Bce 3nemeHTEI

() OTHEYEHHBIE STEMEHTBI

Tenepb peakuusa & cBasx 3ameHunucs. MpousBodum ewe odHY umepauum.

Waz 12. YemBepmasa umepauus

Yecunue N B BepxHed yacmu cBad (PCH 2.5):

—115'—001' Jézmoosl mswml 6434003 | -6.620+003 msm)osl

J:Amozl Joswml mmzl 66464003 4593%03' Jsmml ,nienml

-?.Ele—H}OEl 5766003 -5.18¢+003 5.62¢+003 5786003 53364003 S91e+003] 8 lle+003|
K) 15wm| 5.206+003 5.926+003 -6.14e+003 -5.52¢+003 K) sswoo:l
K) ZWEI 5.756+003 -5.726+003 6003 -6.03+003 J.mmosl
. “’"ml 5.96e+003|  -5.92e+003 61e:003] 63264003 . ijl
-8.16e+003| 6306003 -6.40e+003 -5.86¢+003 -5.66+003 -5.8¢+003 6164003 s63er003] 6 m«ml K] 4e+003|
s ileHml 62504003 605e+003 60624003 627e+003 s J'ﬁwml
-s.newozl 6404003 6.36+003 -5.96¢+003 6076003 K 76e+003|
-7 7880003' -5.68e+003 -6.05e+003 -5.92e+003 -5.38e+003 -1 465!'003'
-8 175"003' -3.96e+003 -3.36e+003 -3.6e+003 -3 4424003 -3.09e+003 -573e+003 T SSeH)ﬂil

-llieH)CHl .vssa-oosl .ﬁgec-oosl 6.626+003 aﬁ?ieH)OSl deﬂa-oosl -693eH)03| 55404003 6364003 -62e+003] 6564003 .7325!-003' .11le+om|

MNpoBepka kpumepus cxodumocmu pe3ynbmamoB.

\.s 116+003 | -6.396+003 -5.71e+003

rl,oseroml Ej 1sﬁcmsl —6.96:*005| 66564003 -6.666+003

Wmepauus 3 Wmepauus &
\ 31*“°°5] \351r003|
1:83e+003 63964003 6384003 -S.l'r'e—OO3| -6.4e+003 -6.3e+003
‘7‘77*°°3| 5814003 J.wsm—oosl 5.68¢-003

\\:ﬁrwﬂ -5.966+003 5.36¢+003

71.15=o-om| J.ssa-oosl 76.9=—003| 66204003 -6.73e+003

CMPABOYHKUK KOHCTPYKTOPA

Ed

130




HYACTb 5. OCHOBAHWE 3[1AHWA. NAUTHbIU
2%.

| 100% = 9%.
| 100%

11500
8170 — 7990
8170

11500 — 10500
Wmepauuu MoxHo 3aBepwums.

®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Xecmkocmb cBad (MH/M) Ha 4 umepauuu :

YenoBas cBbas:
KpaeBas cBas:
9% < 10%.

L -
e I -
- - mmmmmmmg - - -
G- -
ﬁuuu.ﬁlu.um ||||||||||||||||||||||||||||||||||||||||||||||||||| --
............................. -
© flglghylc? XTI EEREER R R IN YT =
(EEEEEEEEEEE- P EFFEEEE S R R E R R -
C--mro- B e
ﬁl.ﬁllllllllﬁllllllllllu.mlinnnlinnnl.i.n.n.n.n. ||||||||||||||
RS E RN EEE] B -u
o Ty -~ = L EEssss=s=s=-====c=t g oW TT -
-“U IIIIIIIIIIIIIIIII m IIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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coxaiEa I AN A AT EE s = 5
-”..U IIIII .mUIII-““I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
CE R G AN G G G G R R R R T TR Tt K K K K|
ek pzz======2%222222222322 0TI
ﬁu IIIIIIIIIIIIIIIIIIIIIIIIIIIIII
- - cilllegl T 0 e N N VL U WU gy
-“U ||||||||||||||||||||||||||||||
CE-E-E-E-E-E-E-X-N CoCCTClIfzzzzzzzzzTzoEeTEREEEE T oo
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Bucumocmu 6 modenu epynma /MPA-CATIP. Ecau caydaemcsi mak, 4mo
CMPABOYHWK KOHCTPYKTOPA

1. Yenobeie cbau cknoHHbI K 4pe3mepHomMy pocmy ycuaud. Imo cbsizaHo 6 ocHoBHoM ¢ meM, 4mo
camsle yenoBsle cBau nepeepyxensi, a d/ussexauwue ¢ HUMU Hedozpyxers (paspsl8 ycuausx Sosee
yem 8 15 paza) mo 8 3mom cayqae Heodxodumo nepecqumams xecmkocms 8 1K Plaxis/Midas — 3mo

dacm dosee naabHyw kapmuHy pacnpedeseHus Yycuaud.

ucno/L3ywmesl UHe Hbe 3a
nepezapy3y yenobeix cBad. lloamomy kosuvecmbBo umepayul no pacyemy Xecmkocmu GO/IXHO ObiMb

2. Pocm konuvecmBa umepauyud 8 11K /IMPA-CATIP npuBodum 6o mHozux cayy4asx k HeadekBamHomy

llosicHeHust 0 kpauHux u yanoBsix cBasx

MUHUMA/IbHO B03MOXHbIM.



YACTb 5. OCHOBAHME 3[0AHWA. NAUTHbIX
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.
3. CoenacHo [1 8.1.3.16. C[1 267 npu npoekmupobBaruu cBalHsix @yHdameHmob Heodxodumo yyumsiBams
nepeepy3ky KpauHux u yenobeix cbau omHocumeibHO yeHmpaasHeix. B coomBemcmbuu ¢ pesyssmamamu
MoHUmopuHea U Bsino/sHeHHbIx pacdemob kpauHue u yznobsie cBau BocnpuHumarm ycusus 6 dba-mpu
pasa 0o/bwe, YeM yeHmpabHsle. B cBa3u ¢ 3mum oHU Bbino/HAKMCA KOpoYe, uAu NPpUMeHsKwmcsa dpyeue
mMeponpusmus (usmeHswmcs ux duamemp uAu conpomuBneHue no dokoBold noBepxHocmu).
Om aBmopa: Ecnu yenobeie/kpaebeie cbau npoekmupywmcsa Kopo4ye, Mo OHU OYydym MeHee XeCcmKuMu U
Ha Hux Oydem npuxodumes MeHbWUE YCU/AUSA, 4eM npu no/sHou dauHe. OGHako npu 3moM HeodxoduMmo

yyumsiBame U cHUXeHUe Hecyueu cnocodHocmu. Takxe Heodxodumo dydem Bsino/HUME GONO/AHUME/IbHbIE
UCNLIMaHUS, NOCKO/bLKY U3MeHU/Aachs d/AuHa, Ymo He Bceeda onpabBdaHo u Bo3MoXHO.
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3.7. Padoma cBau Ha 2opusoHmanbHyw Haz2py3sky. MomeHmsl B cBasax.

Yacmeie Bonpocsi:
Bonpoc N°1. Omkyda oepemcsi zopu3zoHma/nsHas Haepyska 6 cBasx?

Om6em: lopusoHmabHas Haepy3ka BosHukaem om HepaBHomepHoeo degopmupobaHus
KoHCcmpykyuu cobmecmHo ¢ epyHmamu. Kpome mozo, Bknad 6 ¢opmupoBaHue 2opu3oHmasHoU
Haepy3ku BHocum Bemep.

Bonpoc N¢2. [lovemy 6 wapHupHo conpsxeHHsix ¢ pocmBepkom cBasx Bo3Hukawm MoMeHms!?

OmbBem: 6 HezaBucumocmu om mozo ecms MomeHm B zosn0Be cBau, BosHukarm cdBuzawuue
(nonepeyrsie cussi), komopsie makxe BuizsiBarwom mMomeHm 6 cBae.

NNPA-CATIP npu pacyeme aBmomamuyecku onpedensiem 20pU30HMA/ALHYK XECMKOCMb
(20pusoHmanbHLIG Ko3pduuueHm nocmenu). MpuknadsiBaemcs 3ma xecmkocmb B uenoyke K3 Ne57.

Npumep pacnpedeneHus MoMeHmoB & wapHupHo conpsixeHHbix ¢ pocmBepkom cBasx B BbideneHHbIX
cbasx.

Moka3aHel MoMeHmsl B cBasx Oe3 Bempa. B BepxHeu 4acmu 3HayeHue MoMenma paBxo 0,
nockonbky wapHup. [lanee udem u3zud cBau.

Momexmsl M, M, B cBasix om HopMamuBHbix 3numenbHbIX HA2py3oK B wapHUPHO CONPSIXEHHbIX

¢ pocmbepkoM cBasix.
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Bbi4ecneHHsil no dopmyne B.5 CM 24:

Czi =

K(z
K@z, 0
YCZ

K(z) - xoadduuuenm nponopuuoHansHocmu no madauue b.1. CM 24(npuBeden Huxe)

Z - 2nyduHa pacnonoxeHus ceveHus cBau B 2pyHme, M, 3ns komopou onpedensiemcs
Ko3¢pduuueHm nocmenu.

Yez = 1 — ko3dduuueHm ycnobud padomsl

Takxe ko3dpouuueHm K ucnonbayemcs dns BoiqucneHus pacdemHol daudbl cBad.

Padoma cBau Ha 2opusoHmMancHyw Haz2pysky onucaHa B npunoxenuu b CN 24

bp - ycnoBHas wupuna cBau, M

h; - dnuHa yyacmka npunoxeHus Ko3dduuueHmMa nocmenu, M

a; — noHuxawwul ko3pouuueHm, yyumsiBawwud BaaumHoe BausHue cBal

Hopmel npednonazakwm 3adaHue ko3adpguuuenma nocmenu h; c¢ wazom 0,25m.

Onpedenenue b,

B cnyyae, ecnu npozpamma He uMeem Bo3MoxHocmu Bbiqucaumb KO3pdUUUEHM nocmenu uAu
nepepacyem xecmkocmu Bedemcs B Plaxis/Midas k cBae npuknadviBaemcs ko3adpduuueHm nocmenu

[Nluamemp dna kpyanol / cmopoHa dns

[Nluamemp dna kpyanol / cmopoHa dns

npsMoy20nbHoU npsMoy20nbHoU
d>0,8 d<0,8
b,=d+1 b,=1,5d+0,5

Ed
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CnpaBoyHas madauua 33. Koadpouuuenm nponopuuoHansHocmu K. Tadauua B.1. CMN 24 (nocne

Ed

uHmepnoasyuu).
Bud u xapakmepucmuka Koadppuuuenm Bud u xapakmepucmuka Koadppuuuenm
2pyHma, oKpyxawuweao NPONOPUUCHAAbHOCMU 2pyHma, oKpyxawwez0 NPONOPUUOHAABHOCMU
cBau K, Knu/m* cBau K, Ku/m*

Mecku KpynHele Mecku neineBamele
e=0,55 10000 e=0,6 4000
e=20,6 8666 e=20,65 3588
e=20,65 7333 e=0,7 3175
e=0,7 6000 e=0,75 2163
[nuHbl U cy2nuHku mBepdbie e=0,8 2350

I; <-0,25 10000 Cynecu naacmuyHble
I,=-02 9200 I,=0 4000
I, =-0,15 8400 I; =0,05 3882
I, =-0,1 7600 I, =0,1 3164
I, =-0,05 6800 I, =0,15 3646
I;=0 6000 I, =0,25 3529
Mecku Menkue I,=03 3411
e=20,6 6000 I, =0,35 3293
e=20,65 5333 I, =04 3175
e=0,7 L667 I, =0,45 3057
e=0,75 4000 I, =0,5 2939
Mecku cpedHel kpynHocmu I, =0,55 2821
e=0,55 6000 I, =0,6 2104
e=20,6 5333 I, =0,65 2586
e=20,65 L667 I, =0,7 2468
e=0,7 4000 I, =0,75 2350

Cynecu mBepdsie [AUHBI U CY2AUHKU MSi2KONAGCMUYHbIe
I, <-0,25 6000 I, =0,5 4000
I, =-0,2 5600 I, =0,55 3670
I, =-0,15 5200 I, =0,6 3340
I, =-0,1 4800 I; =0,65 3010
I, =-0,05 4400 I, =0,7 2680
I;=0 4000 I, =0,75 2350
NUHBI U CY2NUHKU MYy20nAaCMUYHbIE U ['AUHBI U CY2AUHKU MeKY4ennacmuyHbie

nonymBepdsie I, =0,75 2350
I;=0 6000 I, =0,8 3670
I, =0,05 5771 I, =0,85 3340
I;=0,1 5555 I, =09 3010
I, =0,15 5333 I, =0,95 2680
I; =0,25 511 Ip=1 1350

I,=03 4888 Mecku 2paBenucmele
I; =0,35 4666 e=0,55 33350
I; =04 bbb e=0,6 27817
I, =0,45 4222 e=0,65 22283
I;,=0,5 4000 e=0,7 16750

KpynHoodnoMoyHble 2pyHmbl € NEYaHbIM
3ano/HUMeneM

/wdble nokasamenu

33350
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Pacuem ko3douuueHma a; Moxem Becmucs no akadeMudeckomy nodxody (uznoxew & n.b.7 CMN

2L)

x]-—xl-

N2
@i = Veellj=i {1 - % [0, 789 +0,229="= - 0,143 (_"lrﬁ"l) ]}

Ye,c K03dpduuueHm, yqumeiBarwowud ynsomHeHue 2pyHma npu noz2pyxeHuu cBad u npuHumaeMmsil:
Yee = 1,2 3na 3a8uBHbix cBal cnnowHo2o ceveHus;
Yec = 1 0na ocmanbHeix Budod cbad.

d - duaMemp unu cmopoHa nonepeyHo20 ceyeHus cBau.

i =V (x—x)? + (¥ — y))?

Xi, ¥; — koopduHambl ocu /~U cBau B nnaHe, npudyem 20pu3zoHManbLHAs HA2pyska npunoxeHa B
HanpaBneHuu ocu x;

Xj, ¥j — mo xe, dns j-u cBau.

[Ij+i - npousbedenue.

WUHxeHepHeId nodxod, komopsil ucnonb3yem abmop cunsHo ynpowaem npuBederHHytw dopMyny u daem

Mme Xe CaMble 3Ha4eHus ¢ nozpewHocmbrl 8o 5-10%. Mpu 3moM ucnonb3yemcs ycpedHeHHbIU waez cBad.

l
a=Vee (0, 0772 % —0,098In(n) + 0, 5341)

lCp - ycpedHeHHoe paccmosiHue Mexdy cBasmu, M
d - duaMemp unu cmopoHa nonepeyHo20 ceyeHust cBau, M

n - konudecmBo cbal B kycme.
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3.8. OnpedeneHue pac4emHou dnuHbl cBau

PacyemHas 8nuHa cBau onpedensemcs coznacHo n. 7.1.8 CI 24 ¢ yy4emom npunoxeHus b.5 CMN 24.

(Bas cyumaemcs xecmko 3adenaHHou B ducnepcHuil 2pYHM HA paccmosiHUU:

2

ll = l() +—
aE

lp - dnuHa yyacmka cBau om nodowBsl Bbicokozo pocmBepka do ypoBHs nnaHupobku 2pyHma
(paccmosiHue Ha komopoe cBas Beixodum us zpyHmal, M. B cayyae, ecnu cBas 3aznydnena, kak B npumepe
cnpaBouyruka, mo Ly = 0.

Ecnu npoucxodum 3adenka dypoBod(dypoqaduBHod) cBau 6 ckanbHeil 2pyHm u ee Bhicoma h B

2
2pyHme MeHbule, HeM —, Mo 3adenky npuHuMatm do ypoBHs ckanbHO20 2pyHmMa, Npu 3MoM:
&

llzlo'l'h

Cmyvay ducnepcHozo epyima Cayyag ckansHoeo epynma N1 Layyau ckansHozo epyHma NeZ

lo
]

ypoBens naarupebu ypobens nagnupobry ypobens nranupobuy

2pyHma 2pyHma 2pysma

lo

iz v W oo wraps N s are W m s v s
L ; . 4* PR ) < "4 .- SR '.:, P . ‘ _' et
‘., . u‘ .. -_...A..‘ L _;,, .:.! h_- ,A‘ .‘ L N ; ‘..ul "\ W > .

DML N B 3 o N " Hpo&gﬁb _wcz‘:?e/n(u,4 i £ ' A 9

© o] [F. ypobems sadenxu -.

O T YE : . ‘.;4"
Qe
.

Ly

At e e
4

i
T T T T T T T T TTTTTT
e

T
LTI

_ 5 LliKbp
e = EI

a; - noHuxawwul Ko3pduyueHm, yqumsiBarwwul B3aumHoe BausHue cBal (onpedenex Buiwe)

[luamemp dns kpyz2nol / cmopoHa dns [luamemp dns kpyz2nol / cmopoHa dns
npsMoy20bHoU npsMoy20/bHoU
d>0,8 d<0,8
b,=d+1 b, =1,5d+0,5

E = 0,6E}, - modyns ynpyzocmu cBau, kMa
Ey - HavaseHeil Modyas ynpyeocmu, onpedeserHsiu no madauye 6.11 CIT 63.

0,6 ko3gppuyuenm no n. 6.2.7 ([T 430.

Ed
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$paemenm madauys 6.11 (1T 63.

bemor 3HayveHUs Ha4a/bHo20 MOdy/As ynpyeocmu OemoHa npu cxamuu u pacmsxeHuu Ep,
klla-10%, npu knacce demoHa no NPOYHOCMU CXAMUS

B10 | B125| B15 | B20 | B25 |B30|B35|B40|B45| B50 | B55|B60| B70|B80| B90|B100

Taxensiu 190 | 215 | 24,0 | 275 | 30,0 |32,5|34,5(36,0|1370| 36,0 |39,0139,5|410|42,0{42,5| 43

Menkoseprucmsr | 15,5 | 1725 | 195 | 22,0 | 24,0 | 26,0{275|28,5| - - - - - - - -
U epynnsl A —
ecmecmbeHHozo
mBepderus

I- MoMenm uHepuuu ceveHus cbau, M*
MoMeHm UHepuuu NpsIMOY20/bHO20 ceyveHus cBau:
_ bh3
T 12
b - wupuHa ceveHus, M
h - Buicoma ceveHus, M
MoMeHm uHepuuu Kpyz2nozo cedveHus cBau:
= wd*
T 64
d - duamemp cBau, M

K - ko3dpouuuedm nponopuuoHansHocmu (onpedened Buiwe). Hopmbl He datom Memoduku pacyema
K dns Heckonbkux cnoe® zpyHma, 4epes komopsle npoxodum cBas, noamomy B uHXeHepHoU Nnpakmuke
NPUHUMOEMCS HAUMeHbWwee 3HA4YeHue No Haudonee cnadomy 2pyHmy, komopuil Bcmpeyaemcs do
mMoMeHma ee 3adenku. Ecmb He npuBedenHas B Hopmax Memoduka pacyema daHHO20 Ko3dduyueHma.

OHa onucaHa Huxe.

Llna dByx cnoeB 2pyHma:

K= K1hy(2hy—hy) + Ky (hy—hy)?
= w2

[lna mpex cnoe® 2pynma:

K= Kyh;(2(h3+hy)+hy) + K,hy(2hs+h,) + K5h3
= Wz

h; - paccmosiHue om pacyemHol noBepxHocmu epysma (npu naume ¢yHdaMenma, pacnonoxeHHol Had
2pysmom) unu om nodowBsl naumeilnpu ee 3a2nydnenuu B zpywHm)

h, =3,5d+1,5
d - duamemp cBau, M

hk=h1+h2+h3
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CnpaboyHoa madnuua 34. Kosdduuyuenm pacyemHolu dauHsl cBau

PocmBepk ynupaemcs & 2pyHm
unu B cocedHue dyHAdaMeHmbl,
Komopbie onuparmcs B 2pyHm c

cMewaeMbiMu 3adenkaMu Ha dByx koHuax:
xecmkumu (5e3 noBopoma)

WapHupHoe conpsixeHue

PocmBepk ynupaemcs & 2pyHm
unu B cocedHue dyHdamMeHmbl,
Komopble onupakwmcs 6 2pyHm.

1,5 (3ns 3nemMeHmoB ¢ nodamauBeiM wapHUPHBIM
onupaHueM (GonyckawWwuM oz2paHuyeHHoe
CMeweHue onopbl) Ha 0dHOM KOHUE, 4 Ha
dpyaoM KoHue ¢ xecmkol (3e3 noBopoma)
3adenkou

Xecmkoe conpsixeHue
PocmBepk He ynupaemcs 6
2pyHm unu B cocedHue
GyHAaMeHmbl, Komopsble
onupakmcst B 2pyHm.

0,8 (3ns 3neMeHmoB c ozpaHuYeHHo
cMewaeMbiMu 3adenkaMu Ha dByx KoHuax:
xecmkumu (5e3 noBopoma)

lapHupHoe conpsxeHue
PocmBepk He ynupaemcs B
2pyHm unu & cocedHue
GyHdaMeHMbl, KOMoOpbIe
onupatmcs B 2pyHm.

2,0 (dns 3nemMeHmoB ¢ xecmkol 3adenkod
(ucknwyaowed noBopom onopHO20 ceyeHus) Ha
00JHOM KOHUe U He3akpen/neHHbIM dpyaum
KOHUOM (KOHCO/b))

YcnoBusa conpsaxeHus cBau Koadpopuuuenm pacyemHod dauxsl K no n.8.1.17 PacyemHas
cnes. dnuHa
Xecmkoe conpsixeHue 0,8 (3na 3neMeHmoB c ozpaHuYeHHo lhacy = kly

Ed
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3.9. Y4em codcmbeHHo20 Beca cBau

CnpaBoyHas madauua 35. Heodxodumocmb yyema codcmbBenHozo Beca cBau

Pacyem no 2pyHmy

Pacyem no mamepuany cbBau

CodcmBeHnHbil Bec cBau HE y4umbiBaemcs B
HO2py3ke

CodcmBenHbil Bec cBau yyumbibaemca B Hazpyske

0docHoBaHue:

n. 7.1.11. CN 24.13330.2021

F
[lonyckaemyw Haz2pysky Ha cBar y—dE’J cocmaBe
cg

¢yHdamenma unu oduHoyHyw cBaw cnedyem
onpedensmb ucxoda u3 ycnobus
F
YnAlfg_i%
Ycg
2de N - pacyemHas Hazpyska, nepedabaemas

Ha cBakw om Haudonee HeBbi2oGHO20 COYeMAHUS
Hazpy3ok, deucmBywwux Ha ¢yHdameHm,
onpedensemas 6 coomBemcmBuu c 7.1.12.

7112 [ns npedBapumenbHbix pac4emod
pacyemHyw Hazpysky Ha cbaw N, kH, cnedyem
onpedensmb, paccMampubasa dyHéaMeHm Kak
2pynny cBal, odbeduHeHHYK XecmKuM
pocmBepkoM, BocnpuHumMakwum BepmukanbHbie U
20PU30OHMA/bHBIE HO2PY3KU U us2udakuue
MOMEHMI.

Lins dpyndamenmob c¢ BepmukanbHeMu cBasMu
pacyemHykw Hazpysky Ha cBaw donyckaemcs
onpedensmb no ¢opmyne,

yoNa, My Myx
n Yyl Xaf
2de Ngi- pacyemHas coxumawwas cuna, kH,

nepedaBaemMas Ha cBalHbil pocmBepk 6 ypobHe
e20 nodowBel.

0docHobBaHue:

n.#.1.1

NpumeyaHue

2. MNpu pacyeme cBal Bcex Budob kak Ha
83abBnaubarwue, mak u Ha BbidepeuBarwwue Hazpysku
npodonbHoe ycunue, BosHukawwee B cBae om
pacyemHol Hazpusku N, cnedyem onpedensms ¢
y4emomM codcmbeHHo20 Beca cbau, npuHumaemozo c
K03 dULUEHMOM HadexHocmu no Ha2pyske,
yBenuyubarwum pacyemHoe ycunue.

Om aBmopa: paspadomyuku nponycmunu B
daHHoM ad3aue cnoBo «no mMamepuany», B cBasu
C 4eM HOY@ANAQCH NYMaHuua.

Ed
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3.10. ®uHanbHbie npoBepku. Pesynsmamsl npoBepku. BoiBodbl.

CnpaBoyHas madauua 36. Napamempsl, nodnexawue npobepke

Mapamemp Memod onpedeneHus MpedensHoe 3Ha4eHue
Ycunue N npu pacyeme PCY min Onpedensiemcs pac4yemom
cBau no 2pyHmy

Ycunus N,My,Mz, Qy, Q, | Ona N PCY min HopMamuBHblie Onpedensemcs no pacyemy
npu pacyeme cbau no YMHOXeHHble B pyy4HOM pexume Ha npoyHocmu cBau (cM. dpyaue
mamepuany cbau ko3bduuueHm HadexHocmu no Hazpyske | Yacmu cnpaBoyHuka)

Yy no n.25.11 CM 24

Nns My, M,, Qy, Q, PCY min u max
HopMamuBHble YMHOXeHHble B py4HOM
pexuMe Ha Ko3¢pduuueHm HadexHocmu
no Hazpyske Yy no n.1.5.11 (M 24. u Ha

Ko3pduuueHm HadexHoCmu no
omBemcmBeHHocmu ¥Vp,.
Ocadka § MNepeMeweHus no Z om HopMamuBHbIX S, (npunoxenue I CN 22)
dnumenbHeIx Haz2py3ok no PCH 2.5 unu
2.6 (20e nonyvaemcs donbwee 3HaYeHue).
OmHocurnAesanuﬂ pasHocmb | MNepemeweHus no Z om HOpMamuBHbIX (%)u (npunoxerue I CM 22)
ocadok = dnumenbHbix Hazpysok no PCH 2.5 unu
2.6 (20e nonyvaemcs donbwee 3HAYeHuE).
Mocne BbinonHeHus pacyema dns npocMompa pe3ynbmamoB Heodxodumo nepeumu B «pe3ynbmame

pacyema» G .

Bwng Bwfop Cxema Co3zganwne PegakTwposaHwue
d PacyeTHaa cxema ﬁ
—_

¢ | BEINOAHWTE NoAHEIR pacdeT 1

,. ',=; BeinoAHKTE pacHdeT C KOHTRONEM NapamMeTpOoE...

@ PesynbTaThl pacdeTa I}

ﬁ KOHCTPYMpOBaHKWE

B pesynsmamax pacyema nepexoduM K aHanusy pe3ynbsmamoB no PCH.

MepedT K aHaNW3y pesynLETaToE No

PCH

S DSy O [cn20133302011% ~

MNepexodum B pesaynbmamsl Tadauubl PCH N22. Buidupaem PCH Ne5.

Cn 20.13330.2011/2016_1

CN 20.13330.2011/2016_2

B ® f O |cnzoaszzezonsZla w [T ecH
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| ! H ;{5 X U W M N M, |
! | [ Y U.r 5 T Q}' M_}l
HAC Mozanka/ Inwopel’
s | wsonona - 'Z U mosanka~ @z M:

dedopmaummn 4 B 4]

ETT S-S TR TR 7. Mosanka nepemeutennid no Z(G)
: 7 Mozauka nepeMeweHui no Z(G)

Ocadka.

do
=
o

ba
°
=)

'
\o
d
o

e
=
n

g

-
=y
e

-
=y
=)

I | — | E—
. . . %

B

-

Oma. -7.200
MakcumManbHoe 3HayeHue ocadku: 124Mm

CpedHee 3Ha4eHue ocadku: 101mMm
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OmHocumenbHas pasHocmb ocadok BeicqumbiBaemcs BpyyHyw no uzononsmM nepemeweHud.

Qlns 3mozo Haxodum Mecmo, 2de uMeem Mecmo Haudonbwee HapacmaHue dedopmauud (2de usonons
Svicmpee Bcezo cMeHsiiom uBem).

Haudonbwee HOpacmaHue uMeem MeCcmo HA daHHOM yqacmke.
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OnpedeneHue omHocumenbHol pasHocmu ocadok Ha ydacmke Ne1.

sq1 =121 MM
S; =111 MM
L = 4850MM

As 121 -111

. = 850 =0,00206

OnpedeneHue omHocumenbHol pasHocmu ocadok Ha yyacmke N22.

s1 =111 mm

S =97 MM

L =4200mMMm

As _ 111 -97 — 000297

L 4700

MaokcuManbHoe 3Ha4eHUe:
Aas
— =0,00297
L

13
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[lna npocMompa ycunud ¢ cBasx HYxHo nepelmu B pesynbmamsl no PCY.

% MepedT K aHANKW3Y Pe3yNbTaToB no PCY

MepelTh K aHaNW3y PesyNETaToE Mo
PCY

5 I *Ij. ki IP'C}fpacq

Pacyem ycunus N npu pacyeme cbau no zpysmy npunumaemcs no PCY pacyemHbiM MUHUMQ/AbHBIM

PCY pacd.MIN -
3HA4eHUsAM. MuHuMa nbHEle 3H@4YeHuUs nomomy, 4Ymo npozpamma Buidaem

ompuuame/bHbleé 3HAYeHUsA l_.]CU/'IUl_.I oxamusa.

MuHuMa/bHble pacyemHsie 3HaveHus N no PCY 8 cBasx(xkH).

7162&004' 1 uemml —999&\‘003' 9524003 | -9.786+003 71019+0m| 71069+004| 7104&004' —lﬂle'H]Dll 97864003 71023004' —llée-H)Ml —168#001'

1 14e+{m| -8.49e+003 -7.65+003| -8.20e+003 | -8.52+003| -7.886+003 86764003 -1 13&001'
1 Die+001| 77661003 8 6654003 89854003 8.085+003 a moml

-1 06&*001' -8 4003 -§.31e+003 -8.72¢+003 -8.82+003 -1 13e'H)M|

-8.37e+003 -8.32e+003 -8.76e+003 -0.07e+003

1 14,e.mml 1 Mll
-1.19e+004| 0614003 -0.43¢+003 B41eH003 7964003 B2TerD03 87604003 065003 -0.78e+003 1M|
1 Ml -1.23:0—004'
896e+003| 86864003 871e+003| 9014003
-1.19e+004| 9334003 91404003 8664003 -8.860003] -1 13a-ocu|
1 He'H)Oll 8364003 -8.85e+003 -8.66e+003 -7.89e+003 1 on)ewml
712@\004' -8.75+003 7964003 -8.25e+003 -8.03e+003 -7.52e+003 84404003 1 1ie+0m|
7169e-\‘004| 4153«)04' 402@4004' 97864003 —994e+003| 4&004' 7102&004' 9676+003|  9.4e+003| -9.18e+003| -9.71e+003 —llle'H)Oll —1629+004|
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Pacyem ycunut N npu pacyeme cbau no mamepuany cBau npunumaemcs no PCY MuHUMAAbHbIM
HOPMAMUBHbIM 3HAYEHUSM C YMHOXEHUEM HO Ko3¢pduuueHm HadexHocmu no Hazpyske Yy no n.7.5.11 CMl

24 (B8 npumepe Yr= 1,4) u Ha Ko3¢pduyueHm HadexHocmu no omBemcmBeHHocmu Y, (B npumepe
Yn=11)

PCY HopmaT, MIM "

Pacyem ycunud My, M,, Qy, Q, npu pacyeme cBau no mamepuany cbau npudumaemcsi no PCY
MUHUMQ/IbHbIM HOPMAMUBHLIM 3HOYEHUSM C YMHOXEHUEM Ha KO3¢duuueHm HadeXHOCMU NO Ha2py3ske
¥y no n.1.5.11 CM 24 (8 npumepe Yr = 1,4). u Ha Ko3dPuuueHm HadexHocmu no omBemcmBeHHocmu Y,

(6 npumepe ¥, =1,1).

PCY HopmaT, MAX - PCY Hopmat, MIN ~

4:3»001'3.31.»003'J.ss.wooslﬁ- 196+003 | -7.39¢+003 J.ss.woo:l ,s.os.woosl Js;wosl &} ssmosl 7454003 J.M.woo:l,s?woozlrlzsyoml

K ms-o-[)nal 5.41e+003 -5.77e+003 -6.26e+003 -6.43e+003 -5.95e+003 -6.55e+003 | -8 Dsa-m)al
-F.D}.—FDDSI -3.86eH003 -6.33e+003 -6.79¢+H003 -6.11e+003 -8 31?"003'
-8 NﬁDDil -6.35e+003 -629e+003 -6.6e+003 -6.66e+003 -8 53#0!}3'
636 6.4+ 664+ 5,882
3 sdu—o-oﬂal 6.5e+003  -6.46e+003  -6.64e+003|  -6.88+003 rszswﬂoal
9. Da:t-[)ml 12764003 | -7.14e+003 638:+003  -6.04e+003  -6.28e+003|  -6.65¢+003 -7.31e+003 7404003 -927e+003 |
9 41+ -8 3de+
241 Dl)il -6.8e+003|  -6.58e+003 -6.6e+003]  -6.83e+003 o34 Dl)il
-9.[)4.—*[)03' -1.06e+003 -6.92¢+H003 -6.33e+003 -6.7e+003 -5 38?’-003'
-8 62#003' -6.28=+003 -6.7e+003 -6.55e+003 -5.86e+003 -8 JiﬁDDil
9 DﬁrPDDEI -6.62e+003 -5.07e+003 -6.23e+003 -6.06e+003 -5.67e+003 -6.37e+003 -8 '-‘SH-DDEI

4.:3&004'3}3»003' Hmoslj.swoos ﬂ-smuosl Jsswuosl J}smosl 731e+003|  7.1e+003 | -6.93¢+005 | -7.33¢+003 ,smouslrlzmoml

MuHumansHele 3nadeHus N no PCY B cBasx(kH)

M 844
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Tadnuua-npumep 6. CBodHble pesynbmamel pacyema

Mapamemp lpedensHo Pesynbmam pacyema KoadpduuueHm
donycmumoe ucnonb3oBaHus
3HQ4eHue

Ycunue N npu OnpedeneHo N = 16900kH 0,94

pacyeme cBau no | pacyemom B

2pyHmy npunoxeruu b
Hacmosuweao
cnpaBoyHuka u
cocmaBasem:

N = 17979kH

Ycunus B cBae OnpedeneH B N =12800x1,4x1,1 =19 712xH OnpedeneH B

N,My, M, npu pacyeme no M, =169x1,4x1,1 = 260, 26xHm pacyeme no

pacyeme cBau no | credywuum vacmam | M, = 174x1,4x1,1 = 267,96KxHM cnedyrwwum

mamepuany cbau | cnpaBouynuka Q, =48,3x1,4x1,1 = 74, 38xH yacmsam
Q,=47,7x1,4x1,1 = 73,46kH cnpaBoyHuka

Ocadka S 15 M CpedHsas ocadka 10,1cm 0,67
(npunoxenue I CN
22)

OmHocumenbHas 0,003 0,00297 0,99

pasHocms ocadok | (npunoxenue I CN

% 22)

BeiBodbl no pesynbmamaM pacyema:

KoadpduuueHm ucnonb3obanus no psdy napamempod He npeboiwaem 1. TpedobaHus CM 22.13330.2016 u
CN 24.13330.2021 BuinoAHEHBI.

HYacmesie Bonpocei.

Bonpoc N1

Kak MoxHO cHU3UMb Haepysky Ha ¢yHdameHm/nobsicums Hecywyrw cnocodHocme cBau?
OmBem.

Cnocodbl cHUXeHUs Hazpy30K.

1. [loneszHas Haezpyska Ha 8a/koHax Moxem OblMb NOHUXeHa do 3HA4YeHul Ha2py30K O0CHOBHbIX
nomeweHul coenacHo npumedanuw 3 k madsuye 8.3 Cf1 20.13330.2016

2. [lone3Has Hazpyska Moxem ObliMb NOHUXEHA C Y4emoM Ko3pguyueHmob covemaHus
@1, P2, P3, P4 no n. 6.76.8. (1 20.13330.2016.

Cnocodsl noBsiweHus Hecyued cnocodHocmu cBau.

1. [lpoBecmu ucnsimaHus U NPUHSAMb HeCcywyrw cnocodHoCmb Ha ocHoBaHuu ucnsiMaHudy.
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2. B cayyae, ecnu npeboiwenue Hecyweu cnocodHocmu cBau odycnobaeHo Bempom, mo coznacHo
npumedanus 3. n. 7.1.10. (1 24.13330.2021:

Ecnu pacyem cBaunsix ¢yHdamenmob npousBodumcsa ¢ yv4emom Bempobsix u kpaHoBeix Hazpysok, mo
Bocnpurumaemyrw kpalHumu cBasmu pacyemHyrw Hazpysky donyckaemcs nobsiwams Ha 207%.

Bce Bbiweyka3aHHsie cnocodsl NOMO2AwWM CHU3UMb HAepysku, kak npabuno, 8 npedenax 3-7%.

CMPABOYHMK KOHCTPYKTOPA 149

Ed




YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

L. KoMduHupoBaHHbIU cBadHo-nAUMHLIL dyHAaMeHm

KomduHupoBaHHbIl cBalHo-nAumHeID ¢yHdaMeHm - ¢dyHIaMeHm, cocmoswud U3 Xene3odemoHHoU
naumsl (cBadHozo pocmBepka) u cBal, coBmecmHo nepedarwwux Ha2pysky Ha ocHoBaHue.
[lanHbil dyHdaMeHm ucnonb3ywm B 3daHusx, 2de 2pyHmsl ocHoBaHus He abBaswmes ckanbHeiMu. B

cAyyae ckanbHeiXx 2pyHmoB® Bcw Hazpysky nepedatwm Ha cBau (n. F.4.14. CM 24).

[lonycmumocmb npuMeHeHus

B coomBemcmBuu c n. 7.4.14.,7.4.16 CMN 24 donycmumo npoekmupoBamb koMBuHupoBaHHbIU cBalHo-
nAumHbI0 pyHdamenm, ecnu BbinonHswmcs ycnobus:

1. ocHoBaHue cnoxeHo neckoM cpedHeld NAOMHOCMU U/UAU NAOMHBIMU,

2. 2NUHUCMbIE 2pYHMbLI UMelm ¢ nokasamenu mekydvecmu Huxe I; < 0,5 u Modyns dedopmayuu
E > 8 Ma,

3Imu ycnobus 20Bopam o moM, 4ymo 2pyHm nod naumou donxeH uMemb NOBbIWEHHbIE XApaKMepUCMUKU,
4modbl nauma BocnpuHuMana Ha ceds Yacmb Ha2pysku. MHeIMU cnobamu: Henb3s ucnonb3obamb «Bonomox»
8 ocHobBaHuu. Ecnu B ocHoBaHuu nod naumol «donomo», mo Bcw peakuyurw Bocnpumym cBau.

MpoueHm pacnpedeneHust Hazpysku Mexdy naumol u cBasMu

MpumepHbIU NpoueHm pacnpedeneHus Mexdy cBasmu u naumol & ykasaHn & n.7.4.10 CM 50-102-
2003 u cocmaBnsem 85% Ha cbau u 15% Ha naumy.

Pac4emHble Memoduku

B MMPA-CANP moyHbil pacyem npou3Becmu HeBo3moxHo. Odbi4HO ucnonb3ywm Plaxis/Midas dns
UMepauuoHHo20 pacyema xecmkocmu, odMeHuBasck daHHbiMu ¢ MK /IMPA-CANP. Ans pacyema 6 MK
MUPA-CATIP 8Bodsm koapduuueHmbl nocmenu nod ¢yHdaMeHmHoU naumou u xecmkocmu cBal 4epes
0dHoy3noBol K3 N256 (He K3 Ne57, panee paccMompeHHbil). Mo amomy Bonpocy B dydywem naaHupyemcs
omdenbHas Memoduyka.

KoHcmpykmuBHele ocodeHHocmu

OcHoBHoe omnu4ue om cmaHdapmHou ¢yHBaMeHmMHoU naumbl 9Bnsemcs Heodxodumocmb donee
muwamensHou nodzomobku ocHoBaHus:

- coxpaHeHue cBodcmB® 2pyHma nocne paspadomku komnoBawa (HedonyuieHue pasynaoOMHEHUs uau
Meponpusimust no GoNoAHUMEALHOMY YNAOMHEHUK);

- ycmpoucmBo cunoBol dononHumenbHoU naumsl, ¢ komopol dydem npou3Bodumcs ycmpoucmBo
cBad (ycmpauBaemcs makxe ¢ uenbi HedonyweHus pa3ynaoMHEHUs 2pyHma)l;

- BoinonHdemcs 3a3op Mexdy naumol u cBasamu, komopell nocne BkawyeHus B padomy
¢yHdaMeHmHod naumbl HA pacvemHyw BenuyuHy (Bo3BedeHo Heckonbko 3maxed) dydem 3aMoHoAUYEH-
3auHbekmupoBaH Yepes cneuudnbHele 3akAdHLIE MPYdKU.

Ecnu daHHble KoHCMpykmuBHble ocodeHHOCMU He Y4meHsl, MO HA2pYy3Ka Ha 2pyHm nod naumou
dydem unu HenonHol om 3anoxeHHou B pacyem unu Bobce omcymcmBobamb. Y 0dbl4HEIX cBaUHbIX
¢yHdameHmoB nauma Bo MHO2UX CAY4ASX «OMAUNGEM» OM 2PYHMA U oCMaemcs 3a30p, Yepes Komopsld
Hazpyska nepedaBambca He Moxem.

Om aBmopa

NpoekmupobaHue u 4Yemkoe BbinonHeHue npoekma  kKoMdUHupoBaHHo20 cBalUHo-nAUMHO20
¢dyHdaMeHMa o4eHb CAOXHbIU Npouecc U He Bcezda npuBodswul K pakmu4eckoMy xenaemMoMy pe3yabmamy.
ABmop pekomeHdyem ucnonb3oBamb daHHbIU GyHAdaMeHm MoAbko B uckAlYUMenbHbIX CAYYHASX.
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5. OcodeHHocmu pac4ema ocadok u yvyem BausHua cocedHux 3daHuu

CnpaBoyHas madnauua 37. WHxeHepHble Memoduku pacyema

Ne Pacyemubil BapuaHm I pyHmsl CxumaeMas BricomHocmb Memoduka pacyema
n/n monwa H, 3daHud 6 npozpaMMHOM
KoMNhAekce

1 3daHus cmposmcs B cocmaBe Tonbko ducnepcHble | Memod N21 [lo #5M Memoduka N°1,2,3
08H020 XUN020/0QUCHO20 2PYHMbI

2 komnaekca (o8uH npoekm) Memod Ne1 Bonee 75M Memoduka N21,2,3
odHoBpemeHHo.

3 Buicomsi, om/udakwuldcs MeHee | puepmes Memod N21,2 flo #5m Memoduka Ne1,2,3
2 paa. CKA/bHbIE 2PYHMBI

b ®yHdamerms UL MoALKO (E > 100MIla) Memod Ne1 Bonee 75M Memoduka N¢2,3
cbadHble unu monbko
(pyHGaMeHmHble NAUMbI.

Bo3bedeHHbie 38aHus B 30He
BausHus omcymemByrom.

5 3daHua cmposmcs B cocmabe Tonbko ducnepcHble | Memod No1 [lo 75m Memoduka N°1,2,3
00H020 XUN020/0QUCHO20 2PYHMbI

6 koMnnekca (oduH npoekm) Memod N21 Bonee 75M Memoduka N°2,3
odHoBpemeHHo. 3daHus pasHol

1 Beicomsl, omaudakwulcs Jonee NUmMeromes Memod N°1,2 [lo 75m Memoduka N°1,2,3
2 pas. CKQ/IbHble 2PYHMbI

8 PyHdaMeHmsl UAU MoAbKO (E > 100MIla) Memod Ne1 Bonee 75m Memoduka Ne2,3
cBadHble unu monbko
(pyHGaMeHmHble NAUMbI.

Bo3bedeHHbie 38aHus B 30He
BnusHus omcymcmByrom.

9 3daHua cmposmcs B cocmabe Tonbko ducnepcHble | Memod No1 [lo 75m Memoduka N3
00H020 XUN020/0¢UCHO20 2pyHmbl

10 komnnekca (o8uH npoekm). Memod Ne1 Bonee 75M Memoduka N3
Yacmb ¢yHdameHmab cBaiHbie,

" 4Yacmb NAUMHbIE. Umetomest Memod N1 [lo #5m Memoduka Ne3

CKQAbHble 2PYHMb|
Bo3BedeHHsle 3daHus B 30He (E > 100MIla)

12 BausiHus omcymcmBytom. Memod Ne1 Bonee 75M Memoduka N°3

13 B&ausu npoekmupyemsix 3daHul | Tonbko ducnepcHsle | Memod No1 [lo 75m Cm. Buidop no Ne n/n 1-12
uMeemcs cyuecmByruias 2pYHmbI + oueHka BausHus
okpyxawwas sacmpolka, cmpoumenscmba

14 komopas nonadaem B 30HY Memod N1 Bonee #5m CM. Bbidop no N2 n/n 1-12
BausHUS. + oueHka BausHus

cmpoumenscmba

15 Bricoma cywecmByrwweao Umetomea CM. Beidop no Ne Nlo 75m CM. Buidop no N2 n/n 1-12
3daHUs MeHbwe Bbicomsl CKQNbHbIE 2PYHMbI n/n 1-12 + oueHka BausHus
cmposiweaocs 38aHus Sonee (E > 100MIla) cmpoumenscmBa

16 mpex pas. Memod N1 Bonee #5m C™m. Bbidop no Ne n/n 1-12

+ oueHka BausHus
YdaneHue npoekmupyemMo20 cmpoumenscmba
30aHUA om cocedHezo Sonbwe,
4em dBolHas 2nyduHa HobBozo
¢dyHdameHma.

17 Bdnusu npoekmupyembix 3daHul | Tonbko ducnepcHsle | Memod N21 [lo 75m Memoduka Ne4
umeemcs cyuecmbywuias 2pYHmbI + oueHka BausHus
oKpyxawwas 3acmpolka, cmpoumenscmba

18 komopas nonadaem B 30HyY Memod N21 Bonee 75M Memoduka Ne4
BausHus. + oueHka BausHus
YdaneHue 3daHus om cmpoumenscmba

19 cocedHe20 MeHblWe, YeM Mmeromesa Memod N21 [lo 75M Memoduka No&
dBodHas 2nyduHa HobBozo CKQAbHbIE 2PYHMbI + oueHka BausHuS
$yHdamenma. (E > 100MIla) cmpoumenscmBa

20 W/unu: Memod Ne1 Bonee 75M Memoduka Nek
Beicoma cywecmBywuwezo + OUeHKa BausHUS
30aHUS He MeHee mpemu cmpoumenscmba
cmposiwe20cs.
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CnpaBoyHas madauua no uHxeHepHbiM MemodukaM pacyema cocmaBneHa Ha ocHoBaHuu onbima

aBmopa u He 3anucaHa B HopMamuBHbie dokYyMeHmbl.
Memoduka ko3¢pduuueHmod nocmenu/xecmkocmu cbau
Memoduka No1.

B /UPA-CANP Bce ™Modenu 3daHul codupawmcs & edunyw ™Modens unu om kaxdou Modenu
nepedawmca Hazpysku B cucmemy [pyHm. MNpou3Bodumca «eduHoBpemeHHHbIU» pacvem ko3dpduuueHmod

nocmenu.
Memoduka N°2.
Ko3dduuuenms nocmenu onpedensitom B MK Plaxis/Midas.
Memoduka N°3.
Koadduuuenmsl nocmenu onpedensiom B (K Plaxis/Midas ¢ y4emom amanHocmu cmpoumenscmBa.
Memoduka N4,

KoagpduuueHmbl nocmenu onpedensom 6 K Plaxis/Midas ¢ y4emom amanHocmu cmpoumenbcmBa u
C y4emoM okpyxarwuwel 3acmpouku.

Memodbl onpedeneHus cxumaemol monwu H,
Memod Ne1.

PaccyumbiBaemcsa 2ayduHa cxumaemol moawu ucxods u3z dByx ycnobud. MNpuHumaemcs
MakcumanbHoe u3 dByx ycnobud.

1 ycnoBue.

MuHuManbHo Bo3MoxHas 2ayduHa oxumaemol monwu Ho,in

B coomBemcmBuu ¢ n. 5.6.41 CN 22 H,,;;, ., NpuHuMaemcst paBHod:
b/2 npu b < 10Mm,

(4+0,1b) npu 10Mm < b < 60M

10M npu b > 60Mm.

bClO (p.3.a.) ucnonbsyemcs dns onpedeneHus MUHUM@AbHOO 2AYduHbl CxuMaeMol moawu 3
dyHdaMeHmoB cnoxHou GOopMbl.
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A b B I

b bz ,
T | b =t sbasbsebiltt -
< bep =(b1 +b2)/2 =
b b1 b =(b1 +b2)/2
bz bs bz
bs
=
az
flnowade pyndamenma A
5 bo =(ar +azl/2 b
2 ycnobue.

B coomBemcmBuu c n. 5.6.41 HuxH0K 2paHuuy oxuMaeMol moawu ocHoBaHus NpuHUMakm Ha 21yduHe
z = H., 20e Boinonnsiemcs ycnobue a,, =0, 5029. Ecnu HaudeHHas no ykasaHHbiM Bbiwe ycnoBusm
HUXHSIS 2paHuua cxumMaeMou moawu Haxodumcst B cnoe 2pydma ¢ Modynem dedopmauuu E < 7MlIla
(cnadull 2pysm) unu makol cnol 3anezaem HenocpedcmBenHo Huxe 2nyduHsl Zz = H., mo 3mom cnol
Bknwoyatom 6 cxumaemyw monwy, a 3a H, npuHuMakm MuHUM@AbHOE U3 3HAYeHud, coomBemcmByrowux
nodowBe cnost unu 2nydure, 2de BrinonHsiemcs ycnoBue a4, = 0,20,

Memod N°2.
CoznacHo n. 5.6.11 CNM 22 donyckaemcs oz2paHudumb Bepxom (kpoBned) ckanbHozo 2pyHma.

Ecnu xe npu 3amoM nod cka/nbHLIM 2pyHmMOM 3anez2aem GUCNEPCHLIU, U MOAWUHA CKA/IbHO20
2pyHma donxHa dbimMb He MeHee:

3 [Ey

h>H(1-" 2

)

E4 - Modynb dedopMauuu ckanbHozo
E, - Modynb dedpopMauuu 2pyHma nod CKaNbHbIM

Ecnu ykasaHHoe ycnoBue He BuinonHsemcs, mo ozpaHuduBamb cxumaemyw monwy Bepxom
(kpoBnel) ckanbHO20 2pyHMa Henb3s.
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OueHka BausHua cmpoumenscmBa

Momumo pacvema ko3dpduuueHmoB nocmenu npousBodumca oueHka BausHus cmpoumenscmBa
npoekmupyemozo 3daHus Ha cywecmBywwue 3daHus u koMMyHukauuu. Pacyem npousbodumcs B
npo2paMMHoM koMnnekce Plaxis/Midas.

Ons npedBapumenbHo2o Ha3HauveHus 30Hbl BausiHus BHOBL Bo3Bodumozo (pekoHcmpyupyemozo)
COOpPYXeHUsl, PacNoNoXeHHO20 HA 3acmpoeHHold meppumopuu, opueHmupoBounsil paduyc (xapakmepHbid
pasMep) 30Hbl BausHus T4, M, donyckaemcs npuHuMamb B 3aBucumocmu om 2ayduHbl komnoBaHa Hjy, M,
Memoda e20 KpenneHus U KoHCMpykuuu ozpaxdeHus komnoBaHa pabueiM (n. 9.36 CMN22):

5H;, - npu ucnonb3oBaHuu ozpaxdeHust komnoBaHa ¢ KpenneHUeM QHKEPHBIMU KOHCMPYKUUSIMU, HO
He donee 2L, 2de L - cymMMapHas dnuHa 20pu3oHManbHold NPOEKULUU Mend aHKepa u e20 msau, M;

4H,; - npu ucnonb3oBaHuu ozpaxdeHust u3 cmansHeix 3neMeHmoB (mpyd, dBymaBpod u m.n.) c
KOHCO/bHLIM KpenneHueM AUDO Kpen/neHUeM CMA/bHLIMU pacnopkaMu uau nodkocamu, @ makxe npu
ycmpodcmbe komnoBarna B ecmecmBeHHbix omkocax (om HuxHel zpaHuubl omkoca);

3H; - npu ucnonb3oBaHuu MoHonumHOU UAU COOPHO-MOHOAUMHOU Xene300emoHHOU KOHCMpYKuuu
ozpaxdeHus komnoBaHa (no mexHonozuu «cmeHa B 2pyHme», SypoHaduBHeix cekywuxcs cBal u m.n.) c
KOHCO/NbHLIM KPenneHueM AUdO KpenneHUeM CMA/AbHLIMU PACNOPKAMU UAu nodkocaMmu, @ makxe npu
ucnonb3oBaHuu ozpaxdeHus us cmanbHeix 3neMeHmoBd (mpyd, dBymaBpoB u m.n.) u 3kckabayuu zpyHma B
komnoBaHe nod 3awumol MOHOAUMHbIX Xene300emoHHbIX Nepekpbimuy;

2H,; - npu ucnonb3oBaHuu MoHoAumHOU UAU COOPHO-MOHOAUMHOU Xene300emoHHOU KOHCMpYKLUU
ozpaxdeHust komnoBaHa (no mexHonozuu «cmeHa B zpyHme», dypoHadubHbix cekywuxcs cBad u m.n.) u
3kckabauuu epyHma B komnoBaHe nod 3awumol MOHOAUMHbIX XENe300eMOHHbIX Nepekpbimuu.

Cymb pacyema oueHku BausHus dna coopykeHul okpyxawuwed 3acmpouku:

[lna 30aHUl okpyxarwwel 3acmpouku HeodxoduMo paccyumamb GoNOAHUME/bHbIE NEpeMeweHus U
cpabHumb ¢ npedensHo donycmumbiMu no npunoxeHuw E CM 22. Ecau dononHumenbHble nepeMeuweHus
okaxymcs donbwe, YeM npedenbHO donycmuMblie, MO 03bIYHO MeHSKM Memod e20 KPen/neHUs U KOHCMPYKLUU
ozpaxdeHus komnoBana. B Hekomopbix cay4asax npuxodumcs ycunubamb dyHdamenmsl cywecmByrwouux
3daHul do Havana cmpoumenscmba HoBbix. Bce usMeHeHus Moz2ym B molU uau uHOU CMeneHU ompaxXambCs
HQ KOHCMPYKMUBHLIX peweHusx nodseMHod 4acmu npoekmupyemozo 3daHus (B moM 4Yucne Buidopa
¢yndamenma) u 3manHocmu e2o BosbBedeHus. ModpodHee cm. CM 361.
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pekoHcmpyupyeMbix coopyxeHuld (Tadauua E.1 CN 22)

CnpaboyHas madnuua 38. [MpedenbHbie dononHumenbHele dedopmauuu ocHoBaHua ¢yHdameHmoB

CoopyxeHus Kamezopuu mexHu4eckozo [TpedentbHble dononHUMENbHbIE
cocmosHus 3daHUU okpyxatkuwel dedopmauuu ocHoBaHus
30.CMpoUKU ¢yndamenmoB
OmHocumensHas MakcuMansHa
pasHocmb ocadok s ocadka
(As/L)u Sada M
1 OJdHo3MaXHble U MHO203MaXHble OecKapKacHble | (HopmamuBHoe) 0,0020 4,0
30aHUS CO CMEHAMU U3 KpYnHbiX NaHened Il (paSomocnocodHoe) 0,0010 3,0
Il (o2paHuy4eHHo-padomocnocodHoe) 0,0007 2,0
IV (aBapulHoe) 0 0
2 00HO3MaXxHble U MHO203MAXHble deCcKapKacHble | (HopmamuBHoe) 0,003 4,0
30aHUS CO CMEHAMU U3 KUPNUY@ UAU  KPYNHbIX Il (paSomocnocodHoe) 0,0015 3,0
dnokod de3 apmupoBaHus Il (o2paHuyeHHo-padomocnocodHoe) 0,001 2,0
IV (aBapulHoe) 0 0
3 00dHO3MaxHble U MHO203MAXHble deCcKapKacHble | (HopmamuBHoe) 0,0035 5,0
30aHUS CO CMEHAMU U3 KUPNUYa UAU  KPYNHbIX Il (paSomocnocodHoe) 0,0018 4,0
dnokoB c apmupoBaHueM unu Xene3odemoHHbIMU Il (o2paHuyeHHo-padomocnocodHoe) 0,0012 3,0
noscamu IV (aBapulHoe) 0 0
L MHozo3maxHble U  00HO3MAXHble  3daHUS | (HopMamuBHoe) - -
ucmopuyeckol 3acmpolKu UAU NAMSIMHUKU UCMopuU, Il (paSomocnocodHoe) 0,0009 1,5
apxumekmypbl U KYabMmypbl C HECYWUMU CMeHaMu u3 Il (o2paHuyeHHo-padomocnocodHoe) 0,0007 1,0
KUpnu4HoU knadku de3 apmupoBaHus IV (aBapulHoe) 0 0
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6. MlpocMomp pacyemHoU 2nyYyduHbl CxumMaeMou moAnwu Hc

3Hamb 2nyduHy cxumaeMol moAwu HeodxoduMo, 4Ymodsl BeINOAHUML 2e0N02UYECKUE U3bICKAHUS
(onpedenums 2nyduHy ckBaxuH) u cdenamb «pyyHbie» pacyemsi.

Ymodbl npocMompemb 2AYydUHY CXuMaemMoU MOAWU HYxHO nepeumu B mModenb 2pyHma.

Harpyskw  KoWcTpywposanue Onuwu  OkHO

a KeCTKOCTH W MATERMANED. Ctrl=R

Ek | KosdUMeHTE K MOZYAAM YNIPYTOCTI..

iE, TUNLl 3343HHOMD APMUPOE3IHUA
| Marepuans 4 /6 KoHcTpyKLNi
B | Marepuanst 413 apuokamenHsi KoHCTpyKLWNE

MO33MKa HESHALEHHEIX KECTKOCTEN W MaTEPHAN0E »

KoHCTpyKTOp ceseruit [KC)

KC-CATMP [KOHCTPYKTOP ceueruii]

Ha O o

KTC-CAIMP [KOHCTPYKTOP TOHKOCTEHHEIX CEYEHMI)

- Mosene rpywra X
¥ | Liermp Taxectin u uerTp xectkocT dparmerTa f3raxa)
Daiin rpyrra (<.sld), cemsanHei ¢ Terywei MogEnSo Pacuer C1, C2 | npmessa |
8| Kecrkue BCTaBkn CrepxHeii 1 peBpa e CTKOCT NnacTH TPyHTS: o
MapareTpel pacueTa opH
c\Documents|LIRA SAPRYLIRA SAPR 2022\Data\Mpywr.sld
A | Kecrkue seraskm naacrin @ . CN22.13330.2011/2016
g ep=aaTs & IPYHT e herynesom Pzkas iHHtansHa rnyEia noa Harpy3KoR
= | LWapHupsl FPYNNY HarpysoK. L [ Marmmansmas ryfvsa Ao oTHeTRN [ Yumrbisars cnabeie rpyHTe!
(D He oftioonaTs Harpysk ha rpyHT Mirmansiias rnyGura Moayne acbapmauni £
Cchlcpapomateminmeny 18 Nepeaars napaneTREl 13 Sak@ARH PaceT C1, C2+ Crmaenoi Tonum 5.9 cnaBors rpyHTa 510
oranHiTensHos
Oti OpPTOTRONKK 418 OEBEMHED K3 18 PasmecTHTE PaCHETHYIO CXEMY Ha MOAENN TPYHTA KostdmyenT ryGurs Aa
corniacHo saknatin (IpuBs3Kas Cmaenoi Tonum 0.5 NOCTORHOE HarpFKerke 0
. ——— o sceii rybume _
|Ge] kosodununents nocrenn ¢, c2 MoarnwowTs Moaens rpyHTa [B) YHTHIBaTL BeC TPYHTA bl OTHETI MPUAICKERMS Har Py
16| OaHoCTopOHHAR PaGaTa YNPYTAra OCHOBIHNA ( PenaKTHROBATS MoAENs rpyHTa (0 BeACSTE Pe3yneTaTE B MPERENaX NQIAAN MMORTIDOBAHHEIX HArPY3aK Mo
JKPYTHEHHOL MPAOYTONHO! ceTice
Wzonens C1, C2, Pz 4 Many-MTe MoRens rpyHTA 13 chcTems) PYHT uar eI 0 Bpens, roe
=
Mosanra €1, C2, Pz, Be, He » o Harpysak
OTKIIOUNTE MORENL FPYHTE . .
(3BT et 1 BMUEKIE 10 BeTRAAE HaTpY3KI OAHOF HarpYAH €
fr\_ PacueT e TKoTH CEall YCPEAHEHHBIM SHIYEHHEM
. MeTon packeTa C1, €2 METoNd] > KonMJecTED Ananasoos obbednHeins 0 = ACh 10 2%
Mo3aHKa e CTKOCTHEN XapaKTERCTHK CEait » = -
MepecunTats C1, C2
§ . VHT: b
| & Mogen rpykTa . | TMepECHHTETE KECTKOCTH Bl tallEVHI o 2
b

B Modyne «z2pyHm» BbinonHumb pacyem no mModenu 2.

Y = IF = G He 5, -
@ B |ZE (M i ="c, E R

JKCTpanaonauma HapaM&Tpu.—E} Ocagka Pes-thl G AokyMeH-
pac4eTa -%g ¥ B TOMKE -2 ) TALKA ™

ALLE

2'35 Pacuet gna mogenn Buawnepa-®ycca (metog 2)
Pacuet gna mogenn BuHknepa-bycca

[meTog 2]

[ 5.4

Ccagka Pe3-Thl L JoEyMeH-
- B TOYKE Vo TayMa -

. TnyGuHa oxkmaemon Tonum He

MepeknioYnTe CEMY HA BKNAZKY
Fny&uHa ckumaemon Tonwn He gna
NpoOCcMOTPa Pe3ynETaToE pacdera
Mogenu rpyHTa

Kak MoxHo Budemb 2nyduHa cxumaeMol monwu dng daHHoz2o npumepa cocmabasem om 12,13 do 21,62m.
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1J.251 5.042 5.834 2!.62

14.502 15.294 .085 16.876 17.668 18.459
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7. Padoma 2pyHma npu duHaMuyeckux Boadetcmbuax (nynbcayus,
celicMuka, odopydobaHue)

HopMbl Poccuu no cocmosiHukw Ha 2025 20d He datm npsiMozo omBema Ha daHHbil Bonpoc. B uenom
UMeemcs NoHUMaHue, 4mo 2pyHm npu duHaMmuyeckux BosdelcmBusix padomaem 2opa3do xecmye 4eM Npu
cmamuyeckux. Mo3momy Heodxodumo yBenuyums ko3pguuueHm nocmenu B Heckonbko pas (B 5-10) unu
kKak BapuaHm 3akpenumb ocHoBaHue cbBazamu.

3akpenneHue ocHoBaHus cBsa3amu no3Bonsem B SonbwuHcmbe cayyqaed nonyqums d0nbwue 3dpekmel
Om NyAbcauyuu u celcMukuy, noamoMy daHHbll nodxod onpaBdaH.

CoanacHo HopmaM KasaxcmaHa CIT PK 2.03-30-2017* npednazaemcs cnedyrwuwas Memoduka:

Mpunoxenue [l CM PK 2.03-30-2017*. Mapamempsl 3kBubaneHmHol ynpyaol xecmkocmu 2pyHma Npu yyeme
B3aumodetcmBus 3daHUs unu coopyxeHus ¢ 2pyHmobbiM ocHoBaHueM

[.5 Ecnu 3kcnepuMeHmanbHele daHHble O CKOPOCMSAX paCNPOCMpAHeHuUs ynpyaux BonH Ha nnowadke
cmpoumenscmba omcymemBytom, mo B kavecmbe onpedenswwezo napamempa ezo 3kBubanenmHol ynpyzol
Xecmkocmu Gonyckaemcs NPUHUMAMb  3Ha4eHue Modyna Oedopmauul 2pyHma, onpedeneHHoe nNO
pesynbmamaM cmamu4yeckux ucnsimaHud, Ho yBenuyeHHoe B 10 pas. pu 3mom Heodxodumo codnwdamb
nonoxeHus nyHkmo® [.5.1 u [1.5.2.

[1.5.1 Ecnu napamempsl 3kBuBaneHmHoU ynpyzol xecmkocmu 2pyHma Oblnu NpuHsmsl B coomBemcmBuu c
[1.5 unu no cnpaBo4HbiM BaHHEIM, Mo dns onpedeneHus nepuodoB u dopmM codcmBeHHbix KonedaHul 3daHul
U coopyxeHul, a makxe 3¢pdekmod celcMuyeckux BosdelcmBul (celcMuyeckux Hazpysok, ycunuld B
KOHCMpYKUUSX, nepeMeweHud) cnedyem npuMeHsmb 0dBe pacyemuble Modenu 30aHUs UAU COOpyXeHus. B
odHou u3 mModenel 3kBubaneHmHbie xecmkocmu ocHoBaHus, onpedenerHble B coomBemcmbuu ¢ [.5, cnedyem
ybenuqums 6 1,5 pasa, a B dpyzou - ymeHbwumb 6 1,5 pasa.

T.e HYxHo co3damb pacyemHble cxeMbl ¢ ModyneM dedopMauUU NOAYYEHHbIE C KO3DdULUEHMOM:
10; 10/1,5=6,6%F; 10x1,5=15.

[.52 MNpu npoekmupoBaHuu 3daHul u coopyxeHul cnedyem yyumsiBamb HAUdONbWUE 3HAYEHUS
ceucmuyeckux 3ddekmoB, nonyyeHHbie ¢ npuMeHeHueM dByx pacyemHbix Modened, nNpuHAMbIX B
coombemcmBuu ¢ n. A.5.1.

[1.6 Mpu onpedeneHuu nepuodod u ¢opM codcmBeHHbIXx KonedaHul 30daHUU U COOpPYXeHUU, a Makxe
3dpdekmoB ceucmuyeckux BoszdeucmBul pacnpedenumensHbie cBolcmba 2pyHma 3a npedenamu naowadu
nodowbbl ¢yHdameHma, ecau oHu He nodmBepxdeHsl pe3ynabmamamu coomBemcmBytwwux duHAMUYECKUX
ucneimaHud, He yy4umsiBatomcs.

[lns 308aHus yBenuyeHHbix KoaduyueHmod nocmenu/xecmkocmu cBau B npozpammy HeodxoduMo:

%
1. OmmMemumb 3nemeHmsl, 2de HYxHO ybBenuyumb Ko3dduyueHm nocmenu |t’ '|.

2. Mepeumu Bo Bknadke «Xecmkocmu» B «Ko3duuueHmsl nocmenu»/ «Pacyem xecmkocmu cBauy.

3. B «Ko3dpuuuenmax nocmenu»/ «Pac4yeme xecmkocmu cBau» Haxamb Mapkep «M3meHumb B n pas».
4. NMponucamb yBenuyeHue B 5..10 pas.

v

5. Haxamb npumeHumb
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3agaHue kosdduumentos Cln C2 X

oBaHMe  Onuun

HazHauwTs Ha anemeHTsl TMNa:
H & AecTHOCTH M MaTepKransl.. Ctri=R
| [ Crepxrm J
H

Ek | Ko3dduUMEHTH K MOAYNAM YIPYTrOCTH... @ Mnacmro

EEE [C) Osyxysnossie K3 53

THNk 3343HHOMO 3pPMUPOEaHNA DOAHO)‘SHOEbIE K3 54

Marepuans: 415 /6 KOHCTpYKLW OmHocToporHas pafioTa ynp. ocHOBaHMA ——
HasHaunte snemeHTam

il R &

MaTepuank 417 apMOKaMEHHEIX KOHCTRYKLIA
KosddbuumeHTe! noctent

Mo3anka HaZHAYEHHED KECTKOCTEN W MaTEpUaNoE »
M) MonyuuTs No MOAENM FPYHT
:‘3 KoHcTpykTop ceueHwii (KC) Pz
ﬁ KC-CAMP [KoHCTpYKTOP CeMeHmMil) lpyoma 1 -0 No

E,‘*F: KTC-CANMP [KoHCTPYKTOP TOHKOCTEHHBX C284YeHMI)
Mogenk rpyHTa

o
16 | LleHTp TAXECTW W LEHTP XecTkocT GparmeHTa (3Taxa)
&~  ecTkwe BCTAaBKM CTEpKHE W pefpa XecTKoCTH NNacTiH Bn(C1z) 10
AP | Kecrkwe BcTaBkn naactut Bn(C2) 10
g Lor e Pacuer C1.C2

Ocu 0pTOTPOMNKK ANR NAACTHH

Bec=B

Ocu opTOTPONUK A8 06beMHbX K3

_— YuetCly, C2y
3| Kosbduuymerta nocream C1, C2

|%| niCly) 1.
tﬂ OAHOCTOPOHHAA paboTa yNpYroro 0cHOBaHWA nC2y) 1

Wsonona C1, C2, Pz »

Mozauka C1, C2, Pz, Be, He » J

%Hsmeﬂum B n pas ({C=C"n)
N 30HEI FPYHTA

Fi .

i?— PacueT #ecTKOCTH CBail
Mo3amKa #eCTKOTHEIX XapakTepuETHE CBail 3

& pan
&'  Mogene rpyHTa

Mpu cBauHoM ocHoBaHuu ybenuvuBatm xecmkocmb B 10 pas.

bBaHne  Onuwn E‘a-_lEHLIE NapaMETP OB HECTHY X
1 a AKECTKOCT W MATEpUWAnNEL... Ctri=R
" S BbuvcinTs WS Monen rpyHTa
=
[ | Twnei 33gaknoro apmuposanma "
ICXOAHBIE A3HHEIE ANA BEYKMCNEHWA
FL | Matepuans: gna /6 KoHCTPYKLM
B Matepuanti 413 apuoKaMeHHbIX KOHCTPYKLME M
00ENkE T Ta
Mo3aHKa HAHAYEHHEX XKECTKOCTEN 1 MATEPHANOE 3 Py
ﬂ'l KoHETpykTOp ceyeHmid (KC)
" ) () HasraunTs *ectkocts K3 57 (caas)
ﬂ KC-CAMNP (KOHCTPYKTOP CEYEHNUA)
ZJ"E KTC-CANMP (KoHCTPYKTOP TOHKOCTEHHELE CEYeH M) u I"I{H!} 10 J
o
3G | LieHTp TAXKECTH M LEHTP XKECTKOCTH DParMenTa (3Taxal n "
n(Ry) 10 4
&~ | KEeCTKME BCTABKM CTEPXKHEN W PEGPa KECTKOCTH MAaCTHH
ZF | KecTkme BCTABKN NAACTUH B I"I{HZ} 10
= | WapHuph
Ocu opTOTPONNKM ANA MAACTHH B n{Ru) 10
Oci OpTOTPONWK ANA 06BEMHEIX K3
|qg| KozdduumenTr nocrenn C1, C2 n I"I{HL[)’) 10
Tﬁ OaHOCTOPOHHAR paboTa YNpYroro oCHOBaHWA
8 nfu:
Wsonona C1, C2, Pz 3 { ) 10
Mosamka C1, C2, Pz 3
Paccuntams xecTKocTs cEau
P Pacuer kecrkocTh cean %
Mo3amKa XKeCTKOCTHIX XapaKkTepHETHK cBail 3 o 1
SMEHWTL KkecTkocTs K357 (csan)B n pas
.
&' | Mogens rpynTa {R=R"n)

[lna 30a0daHus yBenudeHHbix xecmkocmel Bo3MoxHO makxe 3awemumb cbau/dyHdamMeHmHyw naumy. [ns
3mo20 HeodxoGuMo Hanoxumb cBA3U.
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8. OnacHble 2eonozuyeckue npoueccsl

(BedeHus 00 onacHbix 2eonozu4veckux npoueccax nepedatwmcs B pesyabmamax U3bIcKAHUU.

WHxeHep-KoHCMpyKmop,

ucnonb3ys daHHble U3bickaHuu npou3Bodum npu HeodxoduMmocmu

npoekmupyemoeo 3daHus unu 3aknadelBaem dononHUMENbHbIE KOHCI'I'Ipl_.]KI'nUﬁHbIE 3N1eMeHmbl.

CnpabBoyHas madauua 39. OnacHele 2zeonozudeckue npoueccsl. (Mpunoxerue B. CMN 116.13330.)

pacyemsl

Teppumopust

3apeaucmpupoBakHbie NPosBaeHUS oNACHLIX 2e0102u4eCKUX npoueccod

n 5
OnonsHu 086anb! Cenu NaBuHe! Kapcm Modmonnerue egzzueal;:m Ny4erue [HanedeodpasobaHue| Tepmokapcm 3amonneHue
1 2 3 5 5 6 1 8 9 10 "

Pecnydnuka Adbizes

Pecnydnuka Aamad

Pecnydnuka bawkopmocmaH

Pecnydnuka bypsmus

Pecnydnuka [lazecmaH

Pecnydnuka WHaywemus

Pecnydnuka Kapenus

KapayaeBo-Yepkecckas

KadapduHo-Bankapckas

Pecnydnuka Kanmsikus

Pecnydnuka Komu

Pecnydnuka Mapud 3n

Pecnydnuka MopdoBus

Pecnydnuka Cebepras Ocemus - AnaHus

Pecnydnuka Tamapcmax

Pecnydnuka Teiba

Yamypmekas Pecnydauka

Pecnydnuka Xakacus

YeyeHckas Pecnydnuka

Yybawckas Pecnydauka

Pecnydnuka Caxa (Akymus)

Anmalckuld kpad

KpacHodapckuld kpad

KpacHosipckud kpal

Mpumopckul kpad

CmaBpononbckuld Kpad

Xadapobekul kpad

ApxaHaenbckas odnacme

AcmpaxaHckas odnacmb

Amypckas odnacmb

benzopodckas odnacme

BpsHckas odnacms

Bnadumupckas odnacmb

Bonozodckas odnacms

Bonzozpadckas odnacmb

BopoHexckas odnacmb

EBpelckas aBmoHoMHas odnacms

MBanobckas odnacms

Wpkymckas odnacms

KanuHuHzpadckas odnacms

Kanyxckas odnacmb

Kamyamckas obnacmb

KemepoBckas odnacme

KupoBckas odnacms

KypaaHckas odnacms

Kocmpomckas odnacmb

Kypckas odnacme

NleHuHzpadckas odnacmb

Nluneukas odnacme

MazadaHckas odnacms

MypMaHckas odnacmb

MockoBckas odnacme

Huxezopodckas odnacms

HoBzopodckas odnacme

HoBocudupckas odnacme

OMckas odnacme

Opendypackas odnacme

OpnoBckas odnacms

MNeHsenckas odnacms

MNepmckas odnacmb

MckoBekas odnacme

Pocmobckas odnacms

v
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Teppumopust

3apeaucmpupoBaHHble nposBaeHus onacHbix 2eono2uyeckux npoueccob

Onon3Hu 086anb! Cenu NaBuHe Kapcm Modmonnerue Hegzzzzzg\m MNy4erue [Hanedeodpa3sobaHue| Tepmokapcm 3amonneHue
1 2 3 4 5 6 7 8 9 10 1

Pa3aHckas odnacms

Camapckas odnacms

CapamoBckas odnacmb

Caxanunckas odnacme

(BepdnoBckas odnacms

Caxkm-Memepdypa

CMoneHckas odnacms

TBepckas odnacmb

ToMckas odnacme

Tynbckas odnacms

TiMeHckas odnacme

TamdoBckas odnacms

YnbsHobckas odnacms

YenaduHckas odnacme

YumuHckas odnacms

fipocnabekas odnacms

CnpaBoyHas madnuua 40. Pacuemsl
KOHCMpYKuud 3daHus.

8 koHcmpykmuBHoM pa3dene npu npoekmupoBaHuu

Ne OnacHeble Heodxodumocme pacyemod 3daHus. OnucoHue Memoduku pacyema
n/n | 2eonoauyeckue
npouecchl

1 OnonsHu NpoekmupoBaHue omdenbHbix NnpomuBoonon3neBeix u NnpomuBoodBanbHbIX CoopyxeHul

2 0dBansbl UNu uHxeHepHol 3awumsl (u3MeHeHue penbeda CKAoHA, pezynupoBaHue cmoka
nodsemHbix U noBepxHocmubix Bod, 3akpenneHue zpysmobd) (n. 5. CM 116).
K npoekmupoBaHut 3daHul paccmampuBaemozo cnpaBoyHuka GaHHble 2e0n02udeckue
npouecchl He OMHOCAMCS.

3 Cenu MpoekmupoBaHue omdenbHbix coopyxenud. (n. 6. CMN 116).
K npoekmupobaHukw 3daHul paccMampuBaemozo cnpaBoyHuka GaHHble 2e0n102UyecKue
NPoOUEeCcCHl He OMHOCAMCS.

A NaBuHbl MpoekmupoBaHue omdenbHbix COOpYXeHUd unu uHxeHepHolU sawumsr (n. 7. CM 116).
K npoekmupobaHutw 3daHul paccMampuBaemozo cnpaBoyHuka GaHHble 2e0n102U4ecKue
NPOUECcCHl He OMHOCAMCS.

5 Kapcm Moxem npousbodumcsa kapcmobas 3awumsl, cBa3aHHas co cHuxeHueM kapcmoBo-
CyPPo3uoHHbIX Npoueccod (cHuxenue BeiHoca wacmuu) (n. 8. CM 116).
OdHako, kak npaBuno, kapcmoBeie nposBaeHus donyckarmes,
u npou3Bodumcsa pacyem Ha kapcmoByw BopoHky onpedenexHozo duamempa.
Juamemp paccyumbiBaemcs B pesynbmamax UHXEHEPHO-280/102U4ECKUX U3bICKAHUSAX
u ykasbibaemcs HeodxoduMocmb pacyema.
Pacyem 3aknw4vaemcs 6 npoBepke npoyHocmu u ycmouyvuBocmu nocne nosBaeHus
BopoHku.
Llns dyHdaMeHmHOU NAUMBL:
Pacyem BuinonHsiemcs nymeM uckAw4eHus odaacmu onupaHus (ko3dduuueHm nocmenu
C paBen 0) nod ¢pyHdamenmHol naumod.
Dlns cBad:
Pacyem BbinonHsemcs nymeM uckawyeHus vacmu cBal u3 pacyema.

6 MNodmonneHue MpoekmupoBaHue omdenbHbix coopyxeHud unu uHxeHepHolU sawums (n. 10. CN 116).
Mo pesynbmamam u3bickaHul donxHbl dbimb cBedeHus o Bo3MoxHocmu nodmonneHus.
B pacyemax daHHbl ¢pakmop y4umsiBaemcs Kok cumyauyus ¢ GONOAHUMENBHBIM
daBneHuem Bodel Ha cmeHsl nodBana u ¢yHdameHm.
Llonxen Bbimb npou3sBeden pacdem Ha Benabimue (cM. yacms 3 CnpaBoyHuka)
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Ne OnacHsle Heodxodumocmb pacyemod 3daHus. OnucaHue Memoduku pacyema
n/n | 2eonozuyeckue
npouecchl
1 Modpadomka MpoekmupoBaHue omdenbHbix COOpYXeHUd unu uHxeHepHol sawums (n. 9. CM 116).
depeaob K npoekmupobaHutw 3daHul paccMampuBaemozo cnpaBoyHuka GaHHble 2e0n102U4ecKue
NPoOUECcCHl He OMHOCAMCS.
8 My4yeHue Umerwowuecs B HopmamuBHoU da3e pacyemHble npednockinku cnpaBedauBel, ecau

nodowBa ¢yHdaMeHmHoU NAUMbI HaxoBuMCS Huxe 2AYyduHbl NpoMep3aHus. B 3mom
cnyqae Hem Bosdeldcmbus Ha HuXHWKW 2paHb dyHdaMeHMHOU NAUMBI.

MyyeHue Boszdeucmbyem Ha dokoByw noBepxHocmb nod3eMHbix cmeH, ¢dyHdaMeHmoB u
cbal B npedenax 2nyduHbl NpOMep3aHUA 2pyHma.

Mpu 3mom paccmampuBaemcss makas KoHcmMpykuus 38aHus Ha cBasx, Komopas
«BbiBewuBaem» 3daHue Had 3amned.

Pacyem npousBodumcsi odbi4HO 848 ne2kux 30aHud (kommedxeld) uau Ha 3mane
cmpoumensbcmBa.

Pacyem 3aknwvaemcs B8 mom, 4modbl ydepxuBakwwas cuna Obina donbwe, HeM
Bo3Hukakwas cuna nyveHus.

Ycnobue ycmouyubBocmu npobepsiemcs no dopmyne:
tthfh —F < &Frf

Yn
Tpp — PpacyemHast ydenbHas kacamenbHas cuna nyyedus, kfla onpedensemcs no
madauue 6.12 CM 22. Unu madauue .1 CN 24 (madauusl adconwmHo oduHakoBbie)
Tin = Trn ke
Agp, — nnowade SokoBol noBepxHocmu cmepsarust cbau/cbal unu cmeHbl/cmeH
nodBana u dokobou zpaHu/z2paHeu ¢yndamenma B npedenax pacyemHoU 2AYdUHsI
Ce30HHO20 NpoMep3aHus-ommaubaHus 2pyHma
F - pacyemHas nocmosiHHAs Ha2pyska ¢ y4emoM BpeMeHHbix BbidepaubBarowux, KH.
F=Fnyy
F,,- HopMamuBHas nocmosiHHAs Ha2pyska ¢ y4emoM BpemeHHbix Bbidepaubatowux, KH.
Y5 — xo3dpduuueHm HadexHocmu No HAzpyske, NpuHuMaeMsid pabHeiM 0,9.
Y. - Ko3dopuuueHm ycnoBuu padomsl, NnpuHumMaemsil pabueim 1,0;
Y — Ko3dpduuueHm HadexHOCMU, NpuHuMaeMbil pabBueim 1,1.
Fry — pacyemHoe 3HadeHue cunbl, ydepxuBatwowed koHcmpykuue om BbinyquBaHus
BcnedcmBue mpeHus ee dokoBol noBepxHocmu o manbil 2pyHm, Aexawul Huxe
pacyemHoU 2ayduHbl npoMep3aHus, KH

B cnyyae cbad:

F.p = Nu}i_, fih; ¢opmyna 2. (N 24

B cnyy4ae nodBanbHbix cmeH U

Fop=Yj-1RsjAs; ¢opmyna 638 CN 22

N- konu4yecmBo cBal B pacyeme,wm

U - nepuMemp ceveHus cBau, M

fi — pacyemHoe conpomubneHue j-zo cnos manozo 2pyHma cdBuey no noBepxHocmu
cBau, kMa, nputumaemoe no madauue 7.3 CM 24 (npuBedeHa paHee B cnpaBoyHuke
npu pacyeme cBad).

h; - monwuHa /-20 cnos MAN020 2pyHMa, PAcNoONOXeHHo20 Huxe nodowBbl Cnos
npoMep3aHusi-ommauBaHus, M.

Ag; — nnowads BepmukaneHod noBepxHocmu cdBuza B j-M cnoe 2pyHma Huxe
pacyemHoU 2nYdUHbl NPOMep3aHUs, M’

Ry~ pacyemnoe conpomuBnenue mansix 2pyrmoB cdBuzy no SokoBod nobepxHocmu
¢yndamenma B j~M cnoe, klla;
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Ne OnacHsle Heodxodumocmb pacyemod 3daHus. OnucaHue Memoduku pacyema
n/n | 2eonoauyeckue
npouecchl

Tadnuua M. CN 24,
Tadnuua 6.12. CN 22.

Bud u xapakmepucmuka 3HaueHust Tgpq, KMa, npu 2nydune
Ce30HH020 NpoMep3aHus-ommauBaHus
dth' M
flo 1,5 25 30u
donee
Cynecu, cy2AUHKU U 2AUHBI NPU Noka3amene 110 90 10

mekyyecmu I; > 0,5, KpynHO0B/1OMOYHbIE 2PYHMbI €
2NUHUCMBIM 3ANOAHUMENEeM, NecKUu Meakue U
neineBamsie npu nokasamene ducnepcHocmu D > 5
u cmenenu BaaxHocmu S, > 0,95

Cynecu, cyanunku u 2aumsl npu 0,25 < I; < 0,5, 90 70 55
KPYNHOOBN0MOYHbIE 2PYHMbI C 2/IUHUCMbIM
3aN0AHUME/NEM, NeCcKU Menkue u nbineBamele npu
D > 1u cmenenu BnaxHocmu 0,8 < S, < 0,95

Cynecu, cyanuHku u 2nunbl npu I; < 0,25, 10 55 40
KPYNHOOB/10MOYHbIE 2PYHMbI C 2/1UHUCMbIM

30N0/HUME/EM, NeCKU Menkue u neineBameie npu
D >1 u cmenenu BnaxHocmu 0,6 < S, < 0,8

MpuMeyaHus:

1. LLns npoMexymodHbix 2AYdUH NPOMep3aHUst TgpNPUHUMAEMCs uHmepnonsuued.

2 3HaueHust Tppq 005 2pyHmoB, ucnonb3ayemsix npu odpamHou 3ackinke komnoBaHoB,
npuHumMaemcs no nepBou cmpoke madauubl.

3 Koapduyuenm k:

npu 2nadkol demoHHoU HeodpadomaHHoU - 1;

npu wepoxoBamol demonHol ¢ Beicmynamu u kaBepHamu do 5 MM - 1,1-1,2,

npu wepoxoBamol demonHol ¢ Beicmynamu u kabBepramu do 20 mm - 1,25-15;

npu Memannuyeckol de3 cneuuansHol odpadomku - 0,8.

My4uHucmble cBoucmBa kpynHoodnoMoYHbIX 2pyHmoB u neckoB, codepxauwux 2AuHUCMbIE
dpakuuy, a makxe cyneced npu [, < 0,02 onpedensiom 4epes nokazamens
ducnepcHocmu D. 3mu 2pyHmsl omHOCAMCS K HenyquHucmbiM npu D < 1, k ny4uHuCmsIM
-npu D = 1. Ana cnadonyyuHucmbix 2pyHmod nokasamens D usmensemcs B npedenax
1<D<5 .
D = k/dgpe,

2de k - ko3gpduyueHm, paBHeid 1,85x10- ¢M3;

e - Ko3pduuueHm nopucmocmu;

dcp— cpedHul duaMemp 4Yacmuy 2pyHma, cM, BeiucasemMbil no popmyne:

dep = Z—1+Z—§+---+Z—;) L,

20e pq, P2, ... D; - codepxaHue omdenbHbix Gpakuul 2pyHma, donu eduHUUbI;
Mpu 3moM donxHo BbinoAHsmMbCS Py + Py + -+ p; =1

dy,d,, ...d; - cpedHul duamemp Yacmuu omdensHeiX dpakuud, cM.

_rw
Ywe

¥Ys — ydenbHbll Bec yacmuy 2pyHma;

Yw — YdenbHbil Bec Bodwi;

W - npupodHas BaaxHocme.

T
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Ne OnacHsle Heodxodumocmb pacyemod 3daHus. OnucaHue Memoduku pacyema
n/n | 2eonozuyeckue
npouecchl
9 Hanedeodpasoba | MpoekmupoBaHue omdenbHbix coopyxeHud unu uHxeHepHolU sawums (n. 13. CN 116).
Hue K npoekmupoBaHut 3daHuu paccmampubaemozo cnpaBoyHuka daHHble 2eonozuyeckue
NPOUeCCcs He OMHOCAMCS.
10 TepMokapcm Tepmokapcm cBszan ¢ mennoBeiMu npocadkamu, cBasaHHbIMU ¢ ommauBaHueM

nbducmbix 2pyHmoB u 3anexel nodseMHbix nb3oB. Pacyem Bedemcs c¢ yyemom
CN25.13330. u n. 14. C1 116. B Hacmoswem cnpaBoyHuke He paccMampuBaemcs.

" 3amonneHue MpoekmupoBaHue omdenbHbiXx CoOpyxeHuld unu uHxeHepHol 3awumsl (n. 11. CMN 116).

K npoekmupoBaHut 3daHuu paccMampubaemozo cnpaBoyHuka daHHble 2eonozuyeckue
NPOUECChl He OMHOCAMCS.

Kapma kapcmobou u kapcmoBo-cypdo3uoHHoU onacHocmu Ha meppumopuu 2. MockBbl.

1 - BecbMa onacHasl, 2 — onacHas, 3 — ManoonacHas, & — BecbMa onacHas, 5 - onacHas, 6 — ManoonacHas
(M3 kHuau MockBa: Meonoaus u 2opod, 19972
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9. BeyHoMep3Able 2pyHMbI

Huxe npubedeHa 3oHa pacnpocmpaHeHus BeyHomep3nbix 2pyHmod.

FONOLONAR
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HY3IXO0O yMHingolriv HmWHIIEID

nrumoloid  'THOEOLMUOMC BTMed seHMOI =  W1JBUQO S1aHLOuEdSWERY [ |
@WHMH U W 006 OF 00F 10 W W 009 oY 00Z Lo W

t.6—onomco) [ t.6- oW g-1od>) [N
W 00F OF 00} L0 W W DOE O S 1o W
t,5-org—iodd) [ tg-ov |—1odd) [
ILUWW didoduded o. BHOE

W QQ} OF 0 Lo MMuOL Houedaw () C19LIOHITIOW M
D.}— ot g+ 10 (do] ) uwedAredauwal uwiasoo uwuHradd 02
LIWW suHaHed1oodused 010HE0d130-0HEHIIEW U

=g o
30 0. ewos [

LIWW) rodou
u.a:nnaioz_—ro._o.w! auHaHed1yo0duded

JFdONW J0HdIh

166

CMPABOYHUK KOHCTPYKTOPA

F3



YACTb 5. OCHOBAHWE 30AHUA. NAUTHbIA
®YHIAMEHT. CBAMHBIA ®YHIAMEHT.

Budnuozpadus

1. PedepanbHbil 3akoH N384L-P3 TexHuyeckul peznamMeHm o OeszonacHocmu 3daHul U CoopyxeHul
(c usm. wa 25.12.2023) : ¢pedepanbHeil  3akoH : dama  BBedenuss  2010-07-01 / TocydapcmBennas
[lyma - M3d. opuuuanbHoe. - CodpaHue 3akoHodamenscmba PP, N1, cm.5, 2010,

2. ®dedepanbHbid 3akoH N190-®3 padocmpoumensHbid kodekc Pocculckol Pedepauuu (c usM. Ha
26.12.2024) : kodekc P® : dama B6edeHus 2004-12-30 / locydapcmBerHas llyma - M3d.
oguuuansHoe. - CodpaHue 3akoHodamenscmBa PP N1 (4.l), cm.16, 2005;

3. ®edepanbHbil 3akoH N123-P3 TexHuyeckuu peanameHm o mpedoBaHusax noxapHou desonacHocmu
(c usM. Ha 25.12.2023) : ¢pedepanvHbil  3akoH : dama BB8edeHus 2009-05-01 / ocydapcmBerHas
Qlyma - W38. opuuuansHoe. - CodpaHue 3akoHodamenscmba P®, N30, (4.l), cm.3579, 2008;

4. TOCT 21#51-2014 HadexHocmb CmpoumenbHbiXx KOHCMPpYKUuUU u ocHoBaHul. OcHoBHble nonoxeHus
(NepeusdaHue, ¢ MW3meHenuem N 1) : mexzocydapcmBenHsiG cmandapm : dama BBedenus 2015-07-
01 / Poccmandapm - U38. opuuuansHoe. - MockBa: Cmandapmundopm, 2019;

5. TOCT 5264-80 Py4yHas dyzoBas cBapka. CoeduHeHus cBapHble. OcHoBHble munbl, KOHCMpYKMUBHbIE
3neMeHmsl u pa3mepsl (¢ U3meHeHuem N 1, Monpabkol) : MexzocydapcmBenHsid cmandapm : dama BBedeHus
1981-07-01 / FoccmaHdapm CCCP - M3d. odpuuuanbHoe. - MockBa: CmaHdapmuHdopm, 2010;

6. IOCT 14098-2014 CoeduHeHus cBapHble apmamypbl U 3aknadHbix u3denud Xene3odemoHHbIX
KOHCMPYKUUU. Tunbl, KoHCmMpykuuu U pasMepsl (c Mamenenuem N 1, ¢ MonpaBkamu) : MexzocydapcmBerHbid
cmaHdapm : dama BBedeHus 2015-07-01 / PoccmaHdapm - M3d. oduuuancHoe. - MockBa:
CmaHdapmuHdopmM, 2015;

7. TOCT 34028-2016 MNpokam apmMamypHbll 319 xene30demoHHbIX KOHCMPYKUUU. TexHuveckue ycnobus
(c MonpaBkod) : MexzocydapcmBenHsid cmandapm : dama BBedenus 2018-01-01 / Poccmandapm - U3d.
otduuuancHoe. - MockBa: CmandapmundopmM, 2019;

8. TOCT 26633-2015 BemoHsl maxensie u MenkosepHucmele. TexHudeckue ycnoBus (c Monpabkod, ¢
N3meHeHueM N 1) : MexzocydapcmBennbil cmandapm : dama BBedeHus 2016-09-01 / Poccmandapm - M3d.
oduuuancHoe. - MockBa: CmandapmundopmM, 2019;

9. (N 2.13130.2020 Cucmembl npomuBonoxapHou 3awumbl. OdecneveHue ozHecmoUkocmu 0ObekmoB
sawumsl (¢ WsmeHeHuemM N 1) : cBod npabun : dama BBedenus 2020-09-12 / MYC Poccuu - M3d.
oduuuancHoe. - Mockba: CmandapmuHdopmM, 2020;

10. CN 14.13330.2018 Cmpoumenbcmbo B celcmuyeckux patoHax. AkmyanusupoBanHas pedakuus CHull
[I-7-81% (c  M3MeHeHusmu N¢ 2-4): cBod npaBun : dama BBedewus 2018-11-25 / MunucmepcmBo
cmpoumenscmbBa U XUAUWHO-KOMMUHaNbHO20  xo03ducmba PP - U3d. oduuuanbHoe. - Mockba:
CmaHdapmuHdopm, 2018;

11. CN 15.13330.2020 KaMeHHble u apMokaMeHHble KoHcmpykuuu CHull 11-2281% (c W3menenuem N
1) : cBod npabun : dama BBedenus 2021-07-01 / MunucmepcmBo  cmpoumenbcmBa U XUAUUHO-
KOMMYHaNbHo20 xo03aucmbBa PP - U338. opuyuanbHoe. - MockBa: CmaHdapmundopm, 2021;

12. CN 16.13330.2017 "CmanbHble KoHcmpykuuu. AkmyanusupoBaHHas pedakuus CHull 11-23-81*" (c
NonpaBkamu, ¢ WameweHusmMu N2 1-6) : cBod npaBun : dama BBedenus 2017-08-28 / MunucmepcmBo
cmpoumenscmBa U XUAUWHO-KOMMUHaANbHo20  xo3sucmba PP - U3d.  oduuuanbHoe. - Mockba:
CmaHdapmuHdopm, 2017,

13. CN 20.13330.2016 Haepysku u Bo3deldcmBus. AkmyanusupoBaHHas pedakuus CHul 2.01.07-85x (c
U3menenusMu N2 1-6) : cBod npabun : dama B6edequs 2017-06-04 / MunucmepcmBo cmpoumenscmba u
XUAUWHO-KOMMYHANbHO20 x03aucmBa PP - U3d. opuuuansHoe. - MockBa: CmaHdapmundopm, 2018;

14. CN 22.13330.2016 OcHoBaHus 3daHul u coopyxeHud. AkmyanusupobaHHas pedakuus CHull 2.02.01-
83% (c M3ameHeHusmu N 1, 2, 3, &, 5): cBod npaBun : dama B6edeHus 2017-07-01 / MunucmepcmBo
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cmpoumenbcmBa U XUAUWHO-KOMMUHaAnbHo20  xo03aucmba PP - M3d.  oduuuansHoe. - MockBa:

CmaHdapmuHdbopm, 2017,

15. CN 24.13330.2021 CBalHbie ¢yndameHmsl. AkmyanusupoBanHas pedakuus CHull 2.02.03-85 (c
MU3meHeHusmu N 1) : cBod npaBun : dama BBedeHus 2022-01-15 / MunucmepcmBo cmpoumenscmBa u
XUAUWHO-KOMMUHAAbHO20 x03saucmba PP - M3d. opuuuanbHoe. - Mockba: CmaHdapmuHdopm, 2022;

16. CM 26.13330.2012 dPyndaMeHmbl MawuH ¢ duHaMUYecKUuMu Hazpyskamu. AkmyanusupoBaHHas
pedakuus CHuM 2.02.05-87 (c M3MeHeHuem N 1) : cBod npabBun : dama BBedeHus 2013-01-01 / MuHpeauoH
Poccuu - M30. opuyuanbHoe. - MockBa: MuHpeauoH Poccuu, 2012;

17 CN 28.13330.2017 "3awuma cmpoumenbHbiX KOHCMPYKLUU om koppo3uu. Akmyanu3upoBaHHas
pedakuus CHull 2.03.11-85" (c MW3mewenusmu N 1-4) : cBod npaBun : dama BBedeHus 2017-08-
28 / MunucmepcmBo cmpoumenbcmBa u XUAUWHO-KOMMYHANbHO20 xo3aucmba P® - M3d.
oduuuancHoe. - MockBa: CmandapmundopmM, 2017,

18. CM 35.13330.2011 Mocmsl u mpydel. AkmyanusupoBanHas pedakuus CHull 2.05.03-84% (c
M3meHeHusmu N¢ 1-5: cBod npabun : dama BBedeHus 2011-05-20 / MuHpezuoH Poccuu - M3d.
oduuuancHoe. - Mockba: OAO "LNN", 2011;

19. CN 50.13330.2012 TennoBas 3awuma 3daHud. AkmyanusupoBanHas pedakuus CHul 23-02-2003 (c
MU3menenusmu N 1, 2) : cBod npaBun : dama BBedequs 2013-07-01 / MunpeauoH Poccuu - M3d.
oduuuancHoe. - MockBa: MunpeauoH Poccuu, 2012;

20. CN 63.13330.2018 BemoHHble u xene3odemoHHble KOHCMPUkWUU. OcHoBHele nonoxeHus. CHull 52-01-
2003 (¢ M3meHenusmu N 1, 2):cBod npaBun: dama BBedeHus 2019-06-20 / MunucmepcmBo
cmpoumenscmBa U XUAUWHO-KOMMUHaANbHo20  xo3sucmba PP - U3d.  oduuuanbHoe. - Mockba:
CmandapmuHdopmM, 2019;

21. CN 70.13330.2012 Hecywue u ozpaxdakuwue koHcmpykuuu. AkmyanusupoBanHas pedakuus CHull
3.03.01-87 (c W3meHeHusmu N2 1, 3-7): cBod npabun : dama BBedenus 2013-07-01 / MuHpezuoH
Poccuu - M3d. oduyuansHoe. - MockBa: MNoccmpou, @AY "oLC", 2013;

22. CN 72.13330.2016 3awuma cmpoumenbHbIX KOHCMPYKUUU U coopyxeHul om koppo3uu. CHull 3.04.03-
85 (c M3amenenuem N 1) : cBod npaBun : dama BBedenus 2017-06-17 / MuHucmepcmBo cmpoumenscmBa u
XUAUWHO-KOMMUHANbHO20 xo3sucmba PP - U3d. opuuuansHoe. - MockBa: CmaHdapmuHdopm, 2017;

23. (N 88.13330.2014 3awumHble coopyxeHus 2paxdaHckol odopoHbl. AkmyanusupoBaHHas pedakuyus
CHul -11-77* (c M3amenenusmu N 1, 2, 3) : cBod npabBun : dama BBederus 2014-06-01 / MunucmepcmBo
cmpoumenscmBa U XUAUWHO-KOMMYHAAbHO20 x03sUcmBa PP - U3d. oduuuanbHoe. - MockBa: MuHcmpou
Poccuu, 2014,

24, CN 116.13330.2012 WHxeHepHas 3awuma meppumopul, 3daHUl U COOpPYXeHUl OmM ONACHbIX
2eonozudeckux npoueccod. OcHoBHble nonoxeHus. AkmyanusupoBanHas pedakuus CHull 22-02-2003 (c
WU3ameHeHusmu N 1, 2) : cBod npabun : dama BBedeHus 2013-01-01 / Munpeauod Poccuu - M3d.
oduuuanscHoe. - MunpeauoH Poccuu, 2012;

25. CN 131.13330.2020 CmpoumensHas kaumamonozaus CHul 23-01-99% (c M3aMeHeHusmu N 1, 2) : cBod
npaBun : dama 6BedeHus 2021-06-25 / MuHucmepcmbo cmpoumenscmba U  XUAUWHO-KOMMUHQ/NbHO20
xo3aucmBa PP - U33. opuyuanbHoe. - MockBa: CmaHdapmundopm, 2021;

26. CN 250.1325800.2016 3daHus u coopyxeHus. 3awuma om nodseMHbix Bod (c M3smeHeHuem N 1) : cBod
npabun : dama BBedeHus 2016-09-01 / MunucmepcmBo cmpoumenbcmBa U XUAUWHO-KOMMYHQALHO20
xo3aucmBa P® - M33. oduyuansHoe. - MockBa: Muncmpol Poccuu, 2016;

2% CN  266.1325800.2016 KoHcmpykuuu cmanexene3odemonHsie. [lpaBuna npoekmupoBaHus (c
W3ameHeHusmu N1, 2, 3, &, c Monpabkamu) : cBod npaBun : dama BBedenus 2017-07-01 / MunucmepcmBo
cmpoumenscmBa U XUAUWHO-KOMMUHaAbHo20  xo3aucmba PP - U3d.  oduuuanbHoe. - MockbBa:
CmaHdapmuHdopmM, 2017,
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28. CN 267.1325800.2016 3daHus u koMnaekch Buicomubie. MNpaBuna npoekmupoBarus (¢ M3MeHeHusmMu
N2 1, 2) : cBod npabun : dama BBedenus 2017-07-01 / MuHcmpol Poccuu - M3d. oduuuansHoe. - MockBa:

CmaHdapmuHdopm, 2017,

29. CN 296.1325800.2017 3daHus u coopyxeHus. Ocodbie Bosdelcmbus (c U3meneHusmu N 1, 2) : cBod
npaBun : dama BBedeHus 2018-02-04 / MunucmepcmBo cmpoumenscmBa U XUAUWHO-KOMMUHQ/NbHO20
xo3aucmBa PP - U33. opuyuanbHoe. - MockBa: CmaHdapmundopm, 2017;

30. CN 33%.1325800.2017  KoHcmpykuuu  xene3odemoHHsle  cdopHo-MoHonumHble.  [lpaBuna
npoekmupoBaHus : cBod npabun : dama BBedeHus 2018-06-14 / MuHucmepcmBo cmpoumenscmba U
XUAUWHO-KOMMUHANbHO20 xo3sucmba PP - U3d. opuuuansHoe. - MockBa: CmaHdapmuHdopm, 2018;

31. CN 381.1325800.2018 CoopyxeHus nodnopHbie. [MpaBuna npoekmupoBaHus (c W3MeHeHuem No
1) : c®Bod npabun : dama BBedeHus 2019-01-24 / Muncmpold Poccuu - M33. odpuuuansHoe. - MockBa:
CmaHdapmuHdopm, 2018;

32. (I 385.1325800.2018 3awuma 3daHul u coopyxeHul om npozpeccupyrwezo odpyweHus. MpabBuna
npoekmupoBarus. OcHoBHble nonoxeHus (¢ M3Menenuamu N 1-4) : cBod npabun : dama BBedeHus 2019-01-
06 / MuHucmepcmBo cmpoumenbcmBa u XUAUWHO-KOMMYHO NIbHO20 xo3aucmba P® - M3d.
oduuuancHoe. - Mockba: CmandapmundopmM, 2018;

33. (N 430.1325800.2018 MoHonumHble koHcmpykmuBHele cucmeMmsl. Mpabuna npoekmupoBaHus (c
MU3meHeHueMm N1) : cBod npaBun : dama BBedequs 2019-06-26 / MunucmepcmBo cmpoumenscmba u
XUAUWHO-KOMMYHAAbHO20 xo3sucmba PP - U3d. opuuuansHoe. - MockBa: CmaHdapmuHdopm, 2019;

34, CN 435.1325800.2018 KoHcmpykuuu demoHHble U Xene3odemoHHble MoHonumHble. [lpaBuna
npousbodcmBa u npuemMku padom : cBod npabun : dama BBedeHus 2019-05-27 / MuHucmepcmbo
cmpoumenbcmBa U XUAUWHO-KOMMUHaAnbHo20  xo03aucmba PP - M3d.  oduuuansHoe. - MockBa:
CmaHdapmuHdopm, 2019;

35. CN  468.1325800.2019 BemoHHble u xene3odemoHHble KoOHCcMpykuuu. [lpaBuna odecneveHus
oeHecmolkocmu u oeHecoxpaHHocmu (c M3amenenuem N 1) : cBod npabun : dama BBedenus 2020-06-
11 / MunHucmepcmbo cmpoumenscmba u XUMUWHO-KOMMUHA IbHO20 x03qucmba P® - U3a.
oduuuancHoe. - Mockba: CmandapmuHdopmM, 2020;

36. CN 499.1325800.2021 MHxeHepHas 3awuma meppumopul, 3daHul u coopyxeHul om kapcmoBo-
cyddo3uoHHbix npoueccod. [pabuna npoekmupoBaHus : cBod npabun : dama BBedeHus 2021-09-
03 / MuHucmepcmbo cmpoumenscmba u XUAUWHO-KOMMUHA IbHO20 xo034ucmBa P® - U3d.
otduuuancHoe. - MockBa: CmandapmundopM, 2021,
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MpunoxeHue A. lNpumep onpedeneHus pac4yemHo2o conpomuBaeHus

2pydma nod nodowbol ¢pyHdaMeHma R

MpousbedeM onpedeneHue pacyemHozo conpomubneHus 2pydima R dns 38aHus, paccMampuBaeMozo

6 Hacmoswem cnpaBoyHuke.

ur3 HaumenoBanue | MaomHocmb, 2/cM’ YdenbHoe Yeon BH. mpeHus,
2pyHma cuennerue, kMa 2pad. N °
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FpyHmsl u3 3 yacmu cnpaBoynuka (npuBedersl npu onpedeneHuu daBneHus 2pyHma Ha NodnopHbie cmeHsl)
Wr3 Net | HaceinHod 2pynm: 184 183 182 0 0 0 26 25 24 10 01 - - 0,65 2,65
necok co
Cmpoume/bHbIM
Mycopom).
CnexaBuwuics.
Wr3 Ne2 | Mecok cpedued 187 186 185 2 1 1 38 37 36 40 0,09 - - 055 2,65
KPYynHocmu
cpedHei
nAoOMHOCMU
Yc1Vc2 / '
R = [Mykzby" + quly n+t (Mq - l)dby 11 + MCCII]
k
1,4x1,4
R = - (1,95x0,47x29, 6x10,44 + 8,81x8,4x14,19 + (8,81 — 1)x2x14,19
+10,37x1) = 3068kIla = 3121/Mm?2
OnpedeneHue Y3
L =33,2m
H =131,3m
L 33,2
- =—==20,253
H 1313
Yz =14
Yc1 = 1,4 (necku, kpoMe Menkux u nbineBameix)
b =29,6m (wupuva ¢yHdamMeHma).
k =1 (ucnons3yomcs danusle UMA)
dp = 2M , nockonbky 2nyduHa nodBana donee 2M
M, = 1,95 (npu @y = 37 2pad (dobepumensras BeposmHocmb «=0,85)
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M, = 8,81 (npu ¢ =37 2pad

M, = 10,37 (npu ¢@; = 37 2pad)

Mockonbky b = 10M

k,=2%102= 8 +0,2=0,47
Z7 b 7296 T

Nockonbky b = 10M

z=2z1+0,1b=4+0,1x29,6 = 6,96M

CkBaxuna Ned

Yembe ¢ y4emoM nnaHupoBoyHol ommemku

HaumeHoBaHue 132,4M
2pysma Abdc. 'nyduHa MowHocms, M
omMemka 30/10XeHUs,
Huza WUr3 M
HacbinHoU
W3 Net 129,50 2,9 2,9
Mecok U3 Ne2 128,25 4,15 1,25
n 3
ecok M3 Ne2 114,00 18,4 14,25
W
Cyanunok U3 109,00 234 5
Ne3
['nuHa U3 Nek 99,30 33,1 9,7
['nuHa U3 N°5 84,00 48,4 15,3
M3becmHsak U3 74,00 60 16

Ne6

B npedenax a2nydunbl Z B npumepe 3anezaem oduH cnod UM3 N°2. [lawHbil cnou sBnsemcs 0dBodHEHHbIM,
noamomy Yy paccqumsibaem ¢ yqemom B3bewuBatwezo deucmbBus Bodbl.

¥s—Vw _ 2,65x9,81 — 9,81

Y=Y = e T 1+0,55 = 10, 44xH/w’

¥Ys — yBenbHbil Bec wacmuy 2pyHma;

Yw — yBenbHbil Bec Bodel;

e - Ko3¢pduuueHm nopucmocmu.

@ = 37 2pad

¢y =1 klNa
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-0.100 (1 amax)

-0.900

()

HaceinHou

2900

<
=
250

4250

A

| A /'/_
i
\_/ 7

llecox
cpedHeu
KpynHocmu y

cpedHeu
naomHoCmu

10000

~. Lyenunok
3 ]
7 nonymBepdsi

Had nodowbou ¢pyHdameHma 3anezatwm 3 €09 2pyHma:

1 cnod | UF3 N1 hy, =2,9v | ¥ 1) = 1,83x9,81 = 17,95kIa
2 cnodl | U3 Ne2 h,, =1,25m Y1) = 1,86x9,81 = 18, 25kH/m3
3 cnol | MF3 Ne2 hz, = 4,25m , Ys—V¥Yw 2,65x9,81 —9,81
08803HeHHbIT Yue = Vs =70 = 1+0,55
= 10,44xH/m3

dl = hlz+h22+h32 = 2,90+1,25+4,25 :8,4'M

! hy,+vy h,, +v' h 17,95x2,9 + 18,25x1,25 + 10,44x4, 25
Y= Y unphiz vV ns) 2z T Y 11(3)N3z _ — = 14, 19KH/M3
1 )
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MpunoxeHue B. Mpumep noddopa Bucsyel cbau

Waz 1. OnpedeneHue Npu4uH noyeMy Heodxodumsl cBau.

B npumepe cBau HeodxoduMbl dng mozo, 4Ymodbl cHu3umb Bo3Hukwue ocadku. Ocadku Bo3HukAu no
NPUYUHE HOAUYUS 2AUHUCMbIX 2pyHmoB ¢ HuskuM Modynem degopmauuu E.

T.e. HeodxoduMo npolUmu moAwy cy2auHkoB u 2auH u onepembca Ha 2pyHmbl ¢ d0AbwuM Modynem
ynpyzocmu. 3mo Moxem dbimb necok 2paBuaucmbil naomHbl unu uszBecmHsik. O4eBudHo, 4mo B BapuaHme
C onupaHueM Ha necok 8nuHa cBal dydem MeHbwe, 0GHOKO NpPU ONUPAHUU Ha u3BecmHsk nompedyemcs
MeHbwee konuyecmBo chadu.

B daHHoM npumepe npocyumaeM GauHy cBau, onupakuwelcs Ha necok 2pabunucmbil NAOMHBIU.
Wlaz 2. OnpedeneHue dnuHsl cbal

[NnuHa cBal onpedensdemcs MuHuManbHoU 2nyduHolU 3adenku B 2pyHm Ha 2M. BBudy Bo3MoxHbIX
HepaBHoMepHocmed zpyHma  (ckBaxuHsl He daklm uHdopMAUuUK 0 MecmHbiX HepoBHocmsax) 3adenky
ocywecmBuM MUHUMUM Ha 3M.

KDGCHI:IM omMeYyeHbl adCONHMHbIE OMMEMKU Hu3a 2NUH, om HauMeHbwed OMMemKU HYXHO OMHAMb

3mM.
HauMeHbwas omMmemka umeemcs y ckbaxun 3, 6 u 9: 96m:
96-3=93m
Ommemka 0.000 3daHus coombemcmByem adconwomHol omMmemke 133.3.
Ommemka -9.300 3daHus coomBemcmByem adconwmHol omMemke 124.0.
124-93=31m.
HaumeHoBaHue CxkBaxuHa Ne1 HaumeHoBaHue CkBaxuHa Ne2
2pysma AdconomHas omMemka ycmbs 132,4M 2pysma AdconomHas omMemka ycmbs 132,4M
X = -2 X =162
Y =-2 Y =-2
Adc. ommemka MowHocmb, | Tayduna Adc. ommemka MowHocms, | [ayduna
nodowBbl (Husa) | ™ 3an1e2aHus, nodowBsl (Husa) | M 3ane2aHus,
nr3 M ur3 M
HaceinHol HaceinHol
UF3 Nel 1313 29 29 UF3 Nel 129,8 2,6 2,6
Mecok WUI'3 Ne2 130,05 1,25 4,15 Mecok WUI'3 Ne2 128,2 1,6 4,2
Mecok M3 Ne2 158 .25 184 Mlecox T3 N2 13,7 %5 187
W W
Cyanunok U3 Cyanunok U3
Ne3 10,8 5 23,4 Ne3 107,6 6,1 24,8
I, =0,125 I, =0,125
[nuHa U3 Nek [nuna U3 Nek
1,=0,375 1011 9,7 331 1,=0,375 97,3 10,3 351
Mecok M3 Ne5 Mecok M3 Ne5
w 118 233 56,4 w 113 20 55,1
M3BecmHsak UIM3 M3BecmHsak UIM3
N26 64,2 13,6 70 N26 62,4 14,9 70

v
Ly
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CkBaxuHa N3

AdconmHas omMmemka ycmbs 132,3 M

CkBaxuHa Ne&

AdconmHas omMmemka ycmbs 132,4M

HaumeHoBaHue X =34 HaumeHoBaHue X=-2
2pyHma ) 2pyHma Y = bk
Adc. ommemka MowHocmb, | Tayduna Adc. ommemka MowHocms, | [ayduna
nodowBsl (Husa) | M 3an1e2aHus, nodowBsl (Husa) | M 3ane2aHus,
nr3 M [E} M
HaceinHod HaceinHod
W3 Net 130,5 1.8 18 W3 Net 129,5 2,9 29
Mecok U3 Ne2 128,05 2,45 4,25 Mecok U3 Ne2 128,25 1,25 4,15
flecox 13 Nez 2,4 15,65 19,9 Mlecox 13 Nez i 14,25 18,4
W W
Cyanunok U3 Cyanunok U3
Ne3 106,2 6,2 26,1 Ne3 109 5 23,4
I, =0,125 I, =0,125
[nuHa U3 Nek [nuHa U3 Nek
7
I, = 0,375 96,2 10 36,1 I, = 0,375 99,3 9, 331
Mecok MUIr3 Ne5 Mecok MUIr3 Ne5
W 11 191 55,2 W 16 23,3 56,4
M3Becmusak UIM3 M3Becmusak UIM3
Ne6 62,3 14,8 70 Ne6 62,4 13,6 10
Ck6axuHa Ne5 CkBaxuHa N26
AdcontomHas omMemka ycmes 132,3 M ABcontomHas ommemka ycmbs 132,2M
X = 16,2 X = 34,4
HaumeHobaHue HaumeHobaHue
2pyHma Y = 1hb 2pyHma Y= 1hb
Adc. MowHocms, M ['nyduHa Adc. MowHocmb, M ['nyduHa
omMemKka 3aneaaHus, omMemka 3aneaaHus,
nodowBbl M nodowBsl M
(Husa) U3 (Husa) M3
HaceinHod HaceinHod
i 129,9 2,4 2,4 i 129,7 2,5 2,5
Mecok U3 Ne2 1281 18 4,2 Mecok U3 Ne2 127,95 1,75 4,25
Mleco U3 Ne2 3,4 1,7 18,39 Mleco U3 Ne2 12,8 15,15 19,4
W W
CyanuHok U3 Cyanunok U3
Ne3 10%,3 6,1 25 Ne3 105,9 6,9 26,3
I, =0,125 I, =0,125
[nuna U3 Nek [nuna U3 Nek
10,3 35,3 36,2
I, = 0,375 ot ' ' I, = 0,375 96,0 9,9 ,
Mecok M3 Ne5 Mecok MUI3 Ne5
W I 20 55,3 W 11,2 18,8 55
M3becmHsak U3 M3becmHsak U3
Ne6 62,3 14,7 70 Ne6 62,2 15 70
CkBaxuHa N7 CkBaxuHa N8
AdconomHas omMmemka ycmbs 132,3 M AdconomHas omMemka ycmbs 132,2M
HaumeHobaHue X=-2 HaumeHobaHue X =162
2pyHma Y = 30,8 2pyHma Y = 30,8
Adc. ommemka MowHocms, [nyduHa Adc. ommemka MowHocms, 'nyduna
nodowBsl (Huza) | M 3ane2aHus, nodowBsl (Huza) | M 3ane2aHus,
nr3 M E} M
HacbinHoU HacbinHoU
W3 Net 129,4 2,9 2,9 W3 Net 130 2,2 2,2
Mecok U3 Ne2 128,15 1,25 415 Mecok U3 Ne2 128 2 4,2
Mlecox M3 Ne2 M4 1,75 18,9 Mlecox M3 Ne2 2,3 15,7 19,9
W W
CyanuHok U3 CyanuHok U3
Ne3 109,2 4,2 231 Ne3 106,7 5,6 25,5
I, =0,125 I, =0,125
[nuHa Ur3 Nek [nuHa Ur3 Nek
I, = 0,375 98,9 10,3 33,4 I, = 0,375 97,4 9,3 34,8
Mecok U3 Ne5 Mecok U3 Ne5
W 16 22,9 56,3 W 76,5 20,9 55,7
M3BecmHsak U3 M3BecmHsak UIM3
Ne6 62,3 13,7 70 Ne6 62,2 14,3 10

v
Ly
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CxkBaxuHa N9
AdconmHas ommemka ycmbs 132,1 M
HaumeHobaHue X =34
2pyHma Y - 308
Adc. omMemka MowHocms, ['nyduHa
nodowBsl (Huza) | M 3ane2aHus,
nr3 M
HaceinHod
i 129,7 2,4 2,4
Mecok U3 Ne2 127,85 1,85 4,25
flecok \:|’r3 \e2 2,4 15,45 19,7
CyanuHok U3
Ne3 105,2 1.2 26,9
I, =0,125
[nuna U3 Nek
I, = 0,375 96,2 9 35,9
Mecok MUIM3 Ne5
W 76,9 19,3 55,2
M3becmHsak U3
Ne6 62,1 14,8 70

Waa 3. Heodxodumo onpedenumb ckBaxuHy u Au ckBaxuHbl, no komopsiM dydem BbiNoAHAMBLCSA
pacyem.

Heodxodumo oueHumb no Tadauue 7.3. CM 24.13330.2021 pacyemHble conpomuBneHus Ha BokoBol
nobepxHocmu u Beidpamb ckBaxuHy, B komopol dydem HauMeHbwee conpomubneHue. Ecau npoBecmu makou
aHanu3 npedcmaBasemcs cnoxHbiM, mo paccqumbiBamb Heodxo0duMo NO HECKONbKUM CKBaXuHaM.

MpuMep aHanusa:

Mo madauue 7.7. CM 24, ymo Haudonbwue pacyemHble conpomuBneHus Ha dokobBol nobBepxHocmu
cBau dydem y KpynHozo nnomHozo necka (M3 N°5). HaumeHbwas monwa, conpukacawwascs co cBaed,
y daHHo20 cnos dydem B ckBaxuHe 3, 6 u 9.

CyanuHok nonymBepdbil odnadaem makumu xe pacyemHble conpomuBneHus Ha BokoBol
noBepxHocmu, kak U necok cpedHed KpynHocmu, mak 4mo Heodxodumo B daHHOM cCaAyyae ux
paccMampubamb coBMecmHo kak «oduH cnou».

CpaBruBas 2nuHy myzonnacmu4Hyw U necok cpe@Hed KpynHocmu/cyanuHok nonymbepduil BudHo,
4ymo pacyemHsle conpomuBneHus Ha dokoBoU noBepxHocmu MeHbwe Yy 2nuHbl, cnedobamensHo B pacyem
npuHuMaeM ckBaxuHel, B komopol d0nbwas MowHocmb 2nuHbl. CpabHubas 3, 6 u 9 ckBaxuny Budum, ymo
Haudo/bwasi moAwa 2nuHel uMeemcst B 3 u 6 ckBaxuHax (omMedveHo 3eneHsiM).

Mockonbky cBasd no ckBaxuHe 3 umeem 2nyduHYy conpukocHoBeHUS C KPYNHbIM NECKOM HEeCKOAbKO
MeHbwyl, YeM cBas no ckBaxuHe 6, @ MoAWa 2AUH He CUAbHO OMAUYAemCs, NpuHuMaeM B pacyem
ckBaxuHy 6.

Waz &. OnpedensieM mun cBau.

3adubHble u BdaBnubaembie cBau npuMeHumb HeBo3MoxHO, nockonbky dauHa npeBoiwaem 28m.
Knaccuveckum BapuaHmom sbaswomcs  dypoHadubHbie cBau, komopble dydym usz2omabBauBambcs B
uHBeHmapHbix usBnekaeMbix cmanbHbix mpydax. Mockonbky uMermcs 2pyHmobbie Bodbl, Mo Ko3dhduLUeHMS
YRy NPUHUMakmcs kak npu demoHupoBanuu nod Bodou.
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Waz 5. OnpedeneHue Hecywel cnocodHocmu cBad no 2pyHmy

OnpedeneHue conpomuBneHus SokoBol noBepxHocmu

CkBaxuHa Ne3
AbdcontomHas omMemka ycmbs 132,3 M
Adc. ['nyduHa 3anez2aHus fi . kNa h; M Yryf NO MpousBedeHue
omMemka om ypoBHs no madnuue MOWHOCMb C/A0S madauue Yrsfihi
HaumeroBarue zpyHma nodowBsl npupodHozo penseda | 7.3 CN 2&. 7.6 (npu KkH/M
(Huza) (nockonsky nodcsinka demoHu-
ur3 npoucxodum Ha 0,1- poBaHuu
0,3 M, 4ymo MeHbwe nod Bodod)
3m)
HacbinHoU 2pyHm: necok co
CMpouMme/bHbIM
MycopoM)UT3 Ne1 He y4acmByom B pacyeme daHHol
Mecok cpedHed KpynHocmu, cbau
cpedHel nnomHocmu U3
Ne2
123,3 132,3-123,3=9 63,5 9-17+0,5=1,2 45,72
122,3 132,3-122,3=10 65 1 0,6 39,00
121,3 132,3-121,3=11 66,4 1 0,6 39,84
120,3 132,3-120,3=12 67,8 1 0,6 40,68
) 19,3 132,3-119,3=13 69,2 1 0,6 41,52
nce;ng;EE::E:H}:JljcgrlnuHTACIlnBU' 118.3 132,3-118 3=14 70,6 1 0,6 42,36
N2 W 17,3 132,3-117,3=15 72 1 0,6 43,20
116,3 132,3-116,3=16 13,4 1 0,6 44,04
15,3 132,3-115,3=17 14,8 1 0,6 44,88
14,3 132,3-114,3=18 16,2 1 O 6 45,72
13,3 132,3-113,3=19 1,6 -19+0,5=1 46,56
112,8 132,3-112,8=
12,8 132,3-112,8=
12,3 132,3-112,3=20 +0,5=1 47,40
11,3 132,3-111,3=21 80,4 1 016 48,24
CyanuHok nonymbepdsid 10,3 132,3-110,3=22 81,8 1 0,6 49,08
Ur3 Ne3 109,3 132,3-109,3=23 83,2 1 0,6 49,92
I, =0,125 108,3 132,3-108,3=24 84,6 1 0,6 50,76
107,3 132,3-107,3=25 86 1 0,6 51,60
106,3 132,3-106,3=26 87,4 -26+0,5=0,9 47,20
105,9 132,3-105,9=
105,9 132,3-105,9=
105,3 132,3-105,3=27 49,65 +0,5=1,1 32,71
1043 132,3-104,3=28 50,35 1 0,6 30,21
103,3 132,3-103,3=29 51,05 1 0,6 30,63
102,3 132,3-102,3=30 51,75 1 0,6 31,05
Funa mysonagcmunas 101,3 132,3-101,3=31 52,4 1 0.6 31,44
wra Nee 100,3 132,3-100,3=32 53,05 1 0,6 31,83
I, =0,375
99,3 132,3-99,3=33 53,7 1 0,6 32,22
98,3 132,3-98,3=34 54,35 1 0,6 32,61
97,3 132,3-97,3=35 55 1 06 33,00
96,3 132,3-96,3=36 55,65 -36+0,5=0,8 26,71
96,0 132,3-96,0=
Mecok 2paBunucmeil 96,0 132,3-96,0=
nnomHbid UM3 NS W 95,3 132,3-95,3=37 102,8x1,3=133,64 37-76,7+0,5=1,2 96,22
@ =39°npu 94,3 132,3-94,3=38 104,2x1,3=135,46 1 0,6 81,28
B:;::;:::;s**ggs 933 132,3-93.3-39 105,6x1,3=137,28 -39+0,5=0,8 0,6 65.89
Hu3z cBau 93 132,3-93=
Cymma). 1373,58
M3BecmHak ManonpoYHbId _
cpedHempewuHoBamyid U3 He y4acmBywm B pacyeme daHHoU
No6 cBau

Ed
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R =0,75a,(a;y'1d + azazy1h) = 0,75x0,21(163x10,79x1, 3 + 260x0, 77x14, 62x39, 3)
= 18477kIla

OnpedeneHue pacyemHozo conpomuBneHus nod nsmod

R no madnuue 7.2 cocmaBasiem 10400x1,6=16640«MNa (c y4emoM npuMedaHusi © NAOMHBLIX Neckax),
4ymo npeBuiwaem 18477kMa. B pacyem npuHumMaeM 16640k(la.

Mo madnuue #.7. CM 24 npu @ = 39°
a, =163
a; =260

d = 1,3m (BHewHul duamemp odcadHod mpydsi)

h=1323-93 =
23 302
1,3

Mockonsky 30,2 > 25 a3 = 0,77
Mockonbky d = 1,3M a4 = 0,21

Y1 - pacdemHoe 3HayeHue ydensHozo Beca 2pyHma, kH/M?), B ocHoBanuu cBau (npu BodoHacklweHHbIX
2pyHmax ¢ yvyemom B3BewuBarwwezo dedcmBus Bodwl);

U3 Ne5 08B00HeHHSIG.

2,65x9,81 — 9,81
1+0,5

YS_Yw:
1+e

V1=V = = 10,79kH/m3

Y1 - ocpedHeHHoe (no cnosm) Beca KH/M?,

pacnonoxeHHsix Bolwe HuxHezo koHua cBau (npu BodoHacsiweHHbIx 2pyHmax ¢ yvemom B3BewuBarwezo

pacyemHoe 3Ha4YeHue ydesbHO20 2pyHmod,

deldcmBus Bodbl);

1 cnod | U3 Nt hy, =2,5m | y1, = 1,82x9,81 = 17,85klla
2 cnold | Ur3 Ne2 h,, Y2, = 1,85x9,81 = 17,9«lla
=1,75m

3 cnod | Ur3 Ne2 h3, _ _Ys—V¥Yw _2,65x9,81 — 9,81

oBBodHennd | = 15,15m | Y3z = Vsb = 3707 = 1+0,55
= 10,44xH/m3

L cnod | Ur3 Ne3 hy, =6,9v | Y4, =1,73x9,81 = 16,97«lla

5 cnod | U3 Nek hs, =9,9M | Y5, = 1,95x9,81 = 19, 13«klla

6 cnod | U3 Nes hg, = 3m _ _Vs—Yw _2,65x9,81 —9,81
0580dHeHHbIT Yoz = Vsb = 1+e 1+0,5

= 10,79xH/m3

— Y1zhlz + YZthZ + Y3zh3z + Y4zh4z + YSZhSZ + YGzhﬁz _

Y1

v
Ly

hlz + hZZ + h3z + h4z + h52 + hGZ
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_2,5x17,85 + 1,75x17,9 + 15,15x10, 44 + 6,9x16,97 + 9,9x19, 13 + 3x10, 79
- 2,5+1,75+15,15+6,9+9,9+3

= 14,62kH/m3

OnpedeneHue y,

Ye =1, nockonbky Hem onupaHUs HA AeccoBbie 2pyHMbl UAU HA 2AUHUCMbIE 2PYHMbI CO CMENeHbH
BnaxHocmu S, < 0,85

YrRr = 1, nockonbky paccvampubaemsie cBau He omHocamcs K cBasm C kamydaemHLIMU ywupeHusiMu,
dypouHbekuyuoHHbiM cBasam duamempom 0,15-0,35 M, BbinonHseMble C ynnomHeHueM OKpYXaku,e20 2pyHma nymeM
odpadomku ckBaxuHsl no pa3psdHo-uMnynsbcHol mexHonozuu (PUT) cepuel paspsdoB umnynbcoB moka Beicokozo
HanpsXeHus, a makxe K cBasM c ywupeHueM, ycmpauBaembix nymeM MexaHu4eckozo pa3dypubaHus 2pyHma

A_nd2_3,14x1,32_1327 5
~Ta T a7

u=mnd = 3,14x1,3 = 4,082M

Fy=7. (yR,RRA + uz YRy fihi) = 1(1x16640x1,327 + 4,082x1373,58) = 27 688kH

Yn =1,1 - ko3¢duuuenm HadexHocmu no omBemcmBeHHocmu dns paccmampuBaemozo B
cnpaBoyHuke 38aHus Beicomou donee 100M

Yeg = 1,4 - xo3puuuenm HadexHoCMU NO 2pYHMY, NOCKO/LKY Hecywas cnocodHocms cBau

onpedeneHa pacyemoM ¢ ucnonb3oBaHuem madauu CM 24,

Mpu pac4yemax donxHo BeinonHambca ycnoBue Hecywel cnocodHocmu cBau no 2pyHmy ucxods us
ycnobus:

Fy 27688
N <

- = 17979xH
= YnYeg L1x1,4 K

Waz 6. OnpedeneHue npuMepHoz0 KonuvecmBa cBau

Hozpy3ka Ha cBau pacnpedensemcs HepaBHoMepHo. PasHuua B ycunusx mMoxem cocmaBasimb npumepHo
6 15.25 paza.

HopmamuBHas Haepyska om paccmampuBaemozo 3daHus 603 326 kH.
OueHoyHas pacyemHas Hazpyska dns noddopa cBal: 603 326x2,5 = 1 508 315 kH.

25 - ko3douuuenm, yyumbiBatowut ombemcmBeHHocmb 38aHUS, Ko3bduULUEHMb HAdeXHOCMU NoO

Ha2pyske, nepe2pysky kpaeboix cBau om Bempa, pakmopbl yBenuyeHus ceveHul npu danbHedweM
npoekmupoBaHuu, a makxe HepaBHomepHocmb pacnpedeneHus Haz2py3ok Mexdy cBaamu. [aHHbIG

Ko3dPuuueHm He HopMupoBaH u NpuHUMAemcs No onbimy NpoekmupoBaHus.

1508 315/17947 = 84 wmyku
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MpunoxeHue B. lMpumep noddopa cBau-cmolku.

Waz 1. OnpedeneHue Npu4uH noyeMy Heodxodumsl cBau.

B npumepe cBau HeodxoduMbl dng mozo, 4Ymodbl cHu3umb Bo3Hukwue ocadku. Ocadku Bo3HukAu no

NPUYUHE HAAUYUS 2AUHUCMbLIX 2pyHmod ¢ HuskuM ModyneMm dedopmauuu E.

B npumepe daHHbiU BapuaHm sBasemca anbmepHamuBHbIM paccMompeHHOMY paHee dng Bucaded

cBau (paccmompena B npunoxeHuu b).

CkanbHbIM 2pyHmoM sabBnsiemcs usBecmHsk Manonpo4Hbil, cpedHempewuHoBamsid.

Wlaz 2. OnpedeneHue dnuHbl cbal

[lnuna cBal onpedensiemcs MuHumanbHoU 2nyduHol 3adenku B 2pyHm Ha 0,5M. BBudy Bo3mMoxHbIx

HepaBHoMepHocmed 2zpyHma  (ckBaxuHsl He dakm uHdopMAUUl 0 MecmHbix HepoBHocmsx) 3adenky

ocywecmBuM MUHUMUM Ha 1M.

KDGCHI:IM omMeYyeHbl adCONMHbIe OMMEMKU Hu3a 2NUH, om HauMeHbwed OmMMemKU HYXHO OmMHAMb

M.
HauMeHbwas omMmemka umeemcs y ckBaxuH & u F F6M:
76-1=75m
Ommemka 0.000 3daHus coombemcmByem adconwomHol omMmemke 133.3.
OmMemka -9.300 3daHus coomBemcmbyem adcontwmHol ommemke 124.0.
124-75=49m.
HaumeHoBaHue CkBaxuHa Ne1 HaumeHoBaHue CkBaxuHa Ne2
2pyHma AdconwmHas ommemka ycmbs 132,4m 2pyHma AdconomHas ommemka ycmes 132,4m
X = -2 X =162
Y =-2 Y=-2
Adc. ommemka MowHocmb, | Tayduna Adc. ommemka MowHocms, | [ayduna
nodowBsl (Husa) | M 3an1e2aHus, nodowBsl (Husa) | M 3ane2aHus,
Ur3 M Ur3 M
HaceinHod HaceinHod
W3 Net 1313 29 29 W3 Net 129,8 2,6 2,6
Mecok U3 Ne2 130,05 1,25 4,15 Mecok U3 Ne2 128,2 1,6 4,2
flecor /3 Ne2 115,8 14,25 18,4 flecow 13 Nez 13,1 1,5 18,7
W W
Cyanunok U3 Cyanunok U3
Ne3 110,8 5 23,4 Ne3 107,6 6,1 24,8
1, =0,125 1, =0,125
[nuHa U3 Nek [nuna U3 Nek
1,=0,375 101,1 9,7 331 I, = 0,375 97,3 10,3 351
Mecok MUIr3 Ne5 Mecok MUIr3 Ne5
w 11,8 23,3 56,4 w 71,3 20 55,1
M3Becmusak U3 M3Becmusak U3
N6 64,2 13,6 70 N6 62,4 14,9 70

Ed
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CkBaxuHa N3

AdconmHas omMmemka ycmbs 132,3 M

CkBaxuHa Ne&

AdconmHas omMmemka ycmbs 132,4M

HaumeHoBaHue X =34 HaumeHoBaHue X=-2
2pyHma ) 2pyHma Y = bk
Adc. ommemka MowHocmb, | Tayduna Adc. ommemka MowHocms, | [ayduna
nodowBsl (Husa) | M 3an1e2aHus, nodowBsl (Husa) | M 3ane2aHus,
nr3 M [E} M
HaceinHod HaceinHod
W3 Net 130,5 1.8 18 W3 Net 129,5 2,9 29
Mecok U3 Ne2 128,05 2,45 4,25 Mecok U3 Ne2 128,25 1,25 4,15
flecox 13 Nez 2,4 15,65 19,9 Mlecox 13 Nez i 14,25 18,4
W W
Cyanunok U3 Cyanunok U3
Ne3 106,2 6,2 26,1 Ne3 109 5 23,4
I, =0,125 I, =0,125
[nuHa U3 Nek [nuHa U3 Nek
1 7
I, = 0,375 96,2 0 36,1 I, = 0,375 99,3 9, 331
Mecok MUIr3 Ne5 Mecok MUIr3 Ne5
W 111 191 55,2 W 16 23,3 56,4
M3Becmusak UIM3 M3Becmusak UIM3
Ne6 62,3 14,8 70 Ne6 62,4 13,6 10
Ck6axuHa Ne5 CkBaxuHa N26
AdcontomHas omMemka ycmes 132,3 M ABcontomHas ommemka ycmbs 132,2M
X = 16,2 X = 34,4
HaumeHobaHue HaumeHobaHue
2pyHma Y = 1h b 2pyHma Y= 14,4
Adc. MowHocms, M ['nyduHa Adc. MowHocmb, M ['nyduHa
omMemKka 3aneaaHus, omMemka 3aneaaHus,
nodowBbl M nodowBsl M
(Husa) U3 (Husa) M3
HaceinHod HaceinHod
i 129,9 2,4 2,4 i 129,7 2,5 2,5
Mecok U3 Ne2 1281 18 4,2 Mecok U3 Ne2 127,95 1,75 4,25
Mleco U3 Ne2 3,4 1,7 18,39 Mleco U3 Ne2 12,8 15,15 19,4
W W
CyanuHok U3 Cyanunok U3
Ne3 10%,3 6,1 25 Ne3 105,9 6,9 26,3
I, =0,125 I, =0,125
[nuna U3 Nek [nuna U3 Nek
97 10,3 35,3 96,0 9,9 36,2
I, =0,375 ' ' I, =0,375 ' ) '
Mecok M3 Ne5 Mecok MUI3 Ne5
W I 20 55,3 W 11,2 18,8 55
M3becmHsak U3 M3becmHsak U3
Ne6 62,3 14,7 70 Ne6 62,2 15 70
CkBaxuHa N7 CkBaxuHa N8
AdconomHas omMmemka ycmbs 132,3 M AdconomHas omMemka ycmbs 132,2M
HaumeHobaHue X=-2 HaumeHobaHue X =162
2pyHma Y = 30,8 2pyHma Y = 30,8
Adc. ommemka MowHocms, [nyduHa Adc. ommemka MowHocms, 'nyduna
nodowBsl (Huza) | M 3ane2aHus, nodowBsl (Huza) | M 3ane2aHus,
nr3 M E} M
HacbinHoU HacbinHoU
W3 Net 129,4 2,9 2,9 W3 Net 130 2,2 2,2
Mecok U3 Ne2 128,15 1,25 415 Mecok U3 Ne2 128 2 4,2
Mlecox M3 Ne2 M4 1,75 18,9 Mlecox M3 Ne2 2,3 15,7 19,9
W W
CyanuHok U3 CyanuHok U3
Ne3 109,2 4,2 231 Ne3 106,7 5,6 25,5
I, =0,125 I, =0,125
[nuHa Ur3 Nek [nuHa Ur3 Nek
I, = 0,375 98,9 10,3 33,4 I, = 0,375 91,4 9,3 34,8
Mecok U3 Ne5 Mecok U3 Ne5
W 6 22,9 56,3 W 76,5 20,9 55,7
M3BecmHsak U3 M3BecmHsak UIM3
Ne6 62,3 13,7 70 Ne6 62,2 14,3 10

v
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CkBaxuHa N9
AdconmHas omMmemka ycmbs 132,1 M
HaumeHoBaHue X =34
2pyHma Y =308
Adc. ommemka MowHocmb, | ayduna
nodowBsl (Husa) | M 3ane2aHus,
nr3 M
HaceinHod
W3 Net 129,7 2,k 2,4
Mecok U3 Ne2 127,85 1,85 4,25
flecor /3 Ne2 2,4 15,45 19,7
W
Cyanunok U3
Ne3 105,2 1.2 26,9
I, =0,125
[nuHa U3 Nek
I, = 0,375 96,2 9 35,9
Mecok MUIr3 Ne5
W 76,9 19,3 55,2
M3Becmusak UIM3
Ne6 62,1 14,8 70

a2 2. OnpedeneHue Hecyweld cnocodHocmu cBau no 2pyHmy

PacyemHoe u HopMamuBHoe 3Ha4eHus npedena NPOYHOCMU HA 0GHOOCHOE CXAMUE CKA/AbHO20
2pyHma B BodoHacblueHHOM COCMOSHUU:

R, = 9,3MIla = 9300xkIIa

Ko3adduuuenm, yqumsiBarowul cHuxeHue npoyHocmu BBudy mpewuHoBamocmu ckanbHbIXx 2pyHmoB
no madauue 7.1. CM 24

K, =0,32
R, = R.K, = 0,32x9300 = 2976xIla

Npu l; < 0,5M
R =R, = 2976klla
MakcumanbHoe 3HaveHue R moxem Suimb He donee 20000kMa, 4ymo BuinonHsemcs.

MuHuManbHoe 3HauveHue R onpedensieM npu @ = 32° no ckbBaxuHe 7 (B ckBaxune 7 3HaYeHue Y4
nony4umcs MeHbwe, 4yeM B ckBaxuHe 4) no dpopmyne:

R =0,75a4(a,y'1d + ayazy h) = 0,75x0,24(41,6x22,07x1,2 + 75, 8x0,65x13,21x57, 3)
= 6911klla

B pacyem npuHumMaeM R = 6911klla
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Mo madnuue #.7. CM 24 npu @ = 32°

a, = 41,6
a,; = 75,8

d = 1,2m (BHympeHHud duamemp odcadHol mpydsl)

h=1323—-75=
833 604
12

Mockonsky 69,4 > 25 a3 = 0,65
Mockonbky d = 1,2 a4 = 0,24

Y1 - pacyemHoe 3HaveHue ydenbHozo Beca 2pyHma, kH/M), B ocHoBanuu cBau (npu
BodoHacblweHHbIX 2pyHmax ¢ ydyemom B3BewuBarwezo dedcmBus Bodsl);

Ur3 Ne6
y'1 = 2,25x9,81 = 22,07xH/m3
Y1 - ocpedrenHoe (no cnosm) pacyemHoe 3HayeHue ydensHozo Beca 2pyHmoB, kH/M?,

pacnonoxeHHbix Boiwe HuxHe2o kKoHua cBau (npu BodoHackiueHHsx 2pyHmax ¢ yvemom B3Bewubarwwezo
dedcmBus Bodbl);

1 cnod Ur3 Ne1 h{;, =2,9m Y1z = 1,82x9,81 = 17, 85klla
2 cnol Ur3 Ne2 h,, =1,25m Y2, = 1,85x9,81 = 17,9«Ila
3 cnod Ur3 Ne2 hs3, = 14,75m _ _ Vs —Yw _2,65x9,81 —9,81
08803HeHHbIT V3az=Vsb =3 = 140,55
= 10,44xH/m3
L cnod | Mr3 Ne3 ha, = 4,2M Yar = 1,73x9,81 = 16,97xIla
5 cnou U3 Ne4 hs, = 10,3m Y5, = 1,95x9,81 = 19,13klla
6 cnod Ur3 Ne5 hg, = 22,9Mm _ _Vs—VYw _ 2,65x9,81 — 9,81
05800HeHHbIT Yer =Vsb =470~ = 1+0,5
= 10,79kH/m3

— Y1zhlz + YZthZ + Y3zh32 + Y4zh4z + YSZhSZ + YBzhﬁz —
hlz + hZZ + h3z + h4z + h52 + hGZ

Y1
_ 17,85x2,9 + 17,9x1,25 + 10,44x14,75 + 16,97x4,2 + 19,13x10,3 + 10,79x22,9 _

2,9+1,25+ 14,75+ 4,2 + 10,3 + 22,9
=13,21xH/M3

Fg=Fgp

Ye = 1 - ko3gpduuuerm ycnoBud padomsl.
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wd? 3,14x1,22

A= = =1,13m?
4 4 P oM

d = 1,2m (BHympennud duamemp odcadHod mpydsl)
F4p = v.RA = 1x6911x1,13 = 7809, 4klla

Yn =1,1 - ko3¢duuuenm HadexHocmu no omBemcmBeHHocmu dns paccmampuBaemozo B
cnpaBoyHuke 38aHus Beicomou donee 100M

Yeg = 1,4 - xoapduuueHm HadexHocmu no 2pyHmy, NOCKOAbKY Hecywas cnocodHocms cBau

onpedeneHa pac4yemoMm c ucnonb3oBaHuem madauy CM 24.

Mpu pac4yemax donxHo BeinonHambca ycnoBue Hecywel cnocodHocmu cBau no 2pyHmy ucxods us
ycnobus:

Fy 7809, 4
N <

- — 5071xH
= YnYeg L1x1,4 K

Om abmopa: cpabrubBas pe3ysbsmams pacyema npunoxeHus 6 u B moxHo ybudems, Ymo He Bcezda
onupaHue Ha cka/bHeld epyHm npuBodum k xesnaemomy peszysbmamy no nobeiweHurn Hecyuwed
cnocodHocmu. B paccmompeHHoM npumepe UMEwmCcs GUCNEpCHbe 2PYHMbsI € OMAUYHLIMU NPOYHOCMHLIMU
cBoducmBamu, ymo noszBosnsem ucnosbsoBams Bucsque cBau ¢ do/bwel Hecyweu CNOCOOHOCMbH, YeM
cbau-cmouku.

OdHako, cnedyem ommemums, 4mo cBau-cmoku Oydym Heodxodumsl (daxe ecau ux Hecywas
cnocodHocms Sydem Huxe, yem y Bucsyux cBad) B cayqae, 8 komopom He Sydym BsinoHsmecs ycaobus
no ocadkam/0mHOCUME/IbHLIM pA3HOCMSM 0cadok, a makxe no nepemeweHuw Bepxa 3darus. [aHvHas
Heodxodumocms Oydem od0yc/noBieHa meM, 4mo Mody/b JegopMayuu CKAAbHOSO 2pYHMa MUHUMYM B
20..100 pas Bsiwe, 4em y ducnepcHozo.

llodHamb Hecywyw cnocodHocms B cka/sbHOM epyHme nomoxem mo/bko ee padoma 3a c4em SokobBou
noBepxHocmu, m.e. npudemcsi 3adessiBamp cBaw Ha Hekomopyw 2AYOUHY.
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MpunoxeHue I. MNpumep onpedeneHus pacydemHou dauHbl cBau

Onpedenum pacyemHyw dnuHy 8ns cbad, ucnonb3obaHHeix B paccMampubaemsix B npumepe.
PacyemHasa dnuHa cBau onpedensemcs coenacHo n. 7.1.8 CM 24 ¢ y4emom npunoxeHus B.5 CIM 24.

(Bas cyumaemcs xecmko 3adenaHHol B ducnepcHbId 2pyHM HA paccmMoOsHUU:

2
ll=lo+a_=0+ =7,81M

. 0,256

lp - dnuna yvacmka cBau om nodowBsl Beicokozo pocmBepka do ypoBHsa naaHupobku 2pyHma
(paccmosiHue Ha komopoe cBas Beixodum u3 epyHma), M. B paccmampuBaemom npumepe Iy = 0.

{myvau ducnepciozo 2pyHma

= ypelBeny naanupobiy
2pYHMG
A vl LS
A" -:.._4‘.- . hs ta 8 n T
S PE A
N

Tl T gpotens sademu -

. PR .l,q
4 T, -
PRI DA
- 4 a‘
-

5 [a;Kb 5/ 0,243x6000x2,3
a, = |—*t= = 0,256
EI 21600 000 x0,1401
a; - noHuxawwud ko3dpouyueHm, yqumsiBarowul B3aumHoe BausHue cbBal

l 2,5
A = Vee (o, 0772 % —0,098In(n) + 0, 5341) =1 (0, 0772 7 —0,098In(88) + 0, 5341)

)
=0,243

l, = 2,5M - ycpedHenHoe paccmosHue mexdy cbasmu (B 3anac Moxem Sbimb NpUHAMO NO MUHUMANLHOMY

paccmosiHul Mexdy cBasimu)

Yce = 1 0na Bcex Budob cBad, kpome 3adubHbix cBal cnaowHoz20 ceveHus

d =1,3M - duaMemp unu CmMopoHa NonepeyHo20 ceyeHus cbau, M

n = 88 - konuyecmbBo cBau B kycme

K = 60001<H/M4 -3ns necka cpedHel KpynHocmu npu e = 0,55

NMockonbky duamemp dns kpyznol / cmopoHa dns npsmMoyzonbHod d = 0,8 , mo

b,=d+1=13+1=2,3u

m
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E=0,6E,=0,6x36 000000 = 21600000 - modyns ynpyzocmu cbau, kMNa

E, =36 000 000 xlla - HavyasbHbell MOdy/b ynpyeocmu, onpedenerHsiu no madauye 6.11 C[1 63. fns
demoHa B40

0,6 koagpuyuerm no n. 6.2.7 L[l 430.

I- MoMeHm uHepuuu ceveHus cBau, M
MoMeHM UHepuuu Kpyzanozo cevyeHus cBau:

d* 3, 14x1,3%
64 64

I= =0,1401m*

d - duamemp cBau, M

Ecau nocMompems pacyemHyl cxeMy, mo MoxHo ybudems HacmynneHue 3adenku (dnuma
l; =7,81M ) Hacmynaem 4ymb Huxe Mecmd nadeHUs MAKCUMAAbHO20 3Ha4eHus MoMeHma B cBae.

i

KoadduuueHm pacyemHol dnuHbl cBau

I
I

Ycnobus conpsaxenus cBau | KoapduuueHm pacyemuol dnumbl K no n.8.1.17 CM63. | PacyemHas

dnuHa
1,5 (3ns 3nemermoB ¢ nodamAuBeiM WAPHUPHLIM Loacy = kly
WapHupHoe conpsixeHue onupaHueM (GonyckaKwWUM 02paHUYEHHOE CMeweHue =1,5x7,81
PocmBepk ynupaemcs 6 onopsl) Ha 0HOM KOHUE, a Ha GpYy20M KOHUe ¢ =11,72m

2pyHm unu B cocedHue xecmkol (de3 noBopoma) 3adenkod
pyHOaMeHMbI, Komopble
onupawmcs 6 2pyHm.
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MpunoxeHue [l. CpaBHeHue pe3ynemamoB pacyema cBau c 3awemneHueM no nsme co cBosiMu Ha 2pyHme

Yacmol owudkol uHxeHepa Ha nepBuyHoM 3amane pacyema sBngemcs ydexdeHHocmb B moM, ymo
cBaa amo «adconwmHo xecmkoe ocHoBaHue». Imo He mak.

Xecmkocmb cBalHbix noned npu doBonbHo dnu3koM pacnonoxeHuu cBal KoHUeHMpUpPYemcs Ha
nepuMmempanbHeix cBasg. Camaa HazpyxeHHas cBas pacnonazaemcs B yanoBol 30He.

,lszguml 419#004' 7104#004' 9.96+003| -1.03e+004 —10"6!004' 41%;004' —llleH]Hl 40%—@04' 10264004 ,lomoml —llLﬁ-OOil 499&004'

73604003
H 413#004' -8.49e+003| 7.56e+003 | 83e+003 -8.66+003 7.81e+003] -8.57e+003] 711,#0004'
H 88003 Kl leH)G-lI 17e+003 8764003 9.18e+003 | 80964003 1 ueo-oml
1030008 -1.13m| 474003 83264003 8200003 8804003 -1.1saom|
I 840er003]  84700003)  85er003] 2181003
18000 7112#004' ,umml
I1 200t 1 2s=+004| 85e1003| 9561003 825e1003]  775e0003) 81601003 8767003 omeons| 993003 —135&001'
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16264004
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19161004
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b

Pucynok. Ycunus B cBasx npu yyeme padomsl ocHoBaHus.

Mpu xecmkoM 3aweMneHuu(ycmaHoBaeHsl xecmkue cBasu nod namod) ycunus pacnpedensiomes
no 2py3oBeiM naowadsm. B amom cayy4ae Haudonee HazpyxeHHbiMu abBasiomcs cBau nod sadpom
Xecmkocmu.
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