7.4. PacyeT pamMbl, yCTaHOBJIEHHOM HA CBaMHOM PyHAamMeHTe

3adaHue

BbinonHutb pacyeT CcBalHbIX beHp.aMeHTOB noa KOJTOHHbI Ha BUCAYUX 6ypOHa6MBHbIX cBagdax.

VMicxogHble OaHHbIE:

- [MoctpoeHHasa mogenb — cMm. rmasy 7.1.
- leonornyeckuin npodunb CTPOUTENBHOM NSOLWaAKN NpuBeaeH Ha puc. 7.4.1.
- [MapameTpbl rpyHTa nepeydncneHsl B Tabnuue 7.4.1.
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Pwuc. 7.4.1. l'eonornyecknit npocunbs

Tabnvua 7.4.1 MapameTpbl rpyHTa

CTPOMTENBHOM NoLWaaKn

Yron Ypaenb Koa(b_. M
Ton- | Ypo- | [lnot- BHYT- Hoe rone-. oAyne
Ne Nmsa Tun MogTumn WWHa | BEHb | HOCTb | peHHero | cuen- petHOM Ae-
(m) (m) (KF/M3) TpeHusa | neHue Aedop- cbog;:a
(rpanyc) | (dta) | Mawm | (M)
1 | Mecok nbl- | Mecok | [lMbinesa- 2 0 1920 24 24 0.30 5
neBaTbIN Thbil
2 Mecok Mecok | CpenHen 3 2 1910 26 8.4 0.30 15
cpegHemn KpynHocTH
KpynHoOCTH
3 MuHa MuHa IL=0.2 4 5 1800 24 13 0.30 16
IL=0.2

O6wuti nopsidok pacyema

1.

oM =

6.1.

MpuHUMNBLI pacyeTa yHOAMEHTOB

CosgaHune KoMBMHaLMK 3arpy>KeHui
Cratnyeckuin pacyet
3apaHne OAMHOYHbIX CBarHbIX (PYHOAMEHTOB
CraTuyecknii pacyeT C y4eTOM YNpyroro OCHoOBaHWS
MepepacyeT pambl C y4eTOM YNpyroro OCHOBaHUS CBanHbIX (DyHOAMEHTOB
Cratnyeckuin pacyet

6.2. OnpegeneHne pacyeTHbIX COMETaHUN yCUnum
6.3. [MpoBepka apMUPOBaHMS KOHCTPYKTMBHbIX 311IEMEHTOB

MpuHyunsi pacyema ¢pyHOamMeHmMoe

PacyeT cBanHbIX hyHOAAMEHTOB npeanonaraeT, npexae BCero, onpeaeneHne Harpysku Ha onopbl.
[anbHenwunin NnopsiAok pacyeT cBavHbIX (OyHAAMEHTOB 3aBMCUT OT BMAA UCMNOMNb3yeMbIX cBan. Mpu Mo-
OenvpoBaHMM CBan-CTOEK UCMONb3YIOTCA XXECTKME OMNopbl, MO3TOMY MX pacyeT OCyLLEeCTBNSAeTcs cpasy
rnocrie ctaTM4eckoro pac4yera.
PacueT Bucaumx ceain ocyuwiecteBnsetca B Asa dtana. CHavyana gns Kaxgon onopbl onpeaenstoT
KO3 hnLMEHTbI YNPYrocTu rpyHTa Nno pesynbTataMm CTaTUYeCcKoro pacdeta. 3T KO3PULNEHTLI 3aBUCAT
OT CTPYKTYpbl U (PU3MYECKNX CBOWCTB FPYHTA, @ TakkKe Harpy3ok Ha OCHoBaHue. BenuuuHbl peakuuin B




XKECTKMX ornopax M3BECTHbI U3 pe3ynbTaToB CTaTUYECKOro pacyeTta Modesnim, HO OHU MOFyT CYLLLECTBEHHO
oTNMYaTbCA OT BENUYMH peakLmin ynpyrix onop. MoaTomy 3atem ctaTuyeckuii pacyeT NOBTOPSAIOT C yye-
TOM YMpPYyroro OCHoBaHUA. PacyeT BMCSAYMX CBail NPOBOAAT HA OCHOBaHWUM peakuui B yrnpyrux onopax. B
pe3ynbTaTe pacyeTa OnpeaensaTcs Hecylas cnocobHOCTb CBau MO FPyHTY U HEOOXOAMMOE KONMMYECTBO
can. PaccmoTpum npumep pacyeta Bucavern bypoHabusHoM ceau.

2. Co3daHue KoM6uUHayuu 3a2pyxeHul

[nsi BbINOMHEHMs pacyeTa CBalHbIX PyHAAMEHTOB HEOOXOOUMO 3HaTb Harpysky Ha onopbl. [Ons
Ecnv npu 3agaHnm Harpyskm kaxxgoro Tuna Ucnosnb3oBanuch 3arpyxeHus, To Ans onpegeneHus Harpysku
Ha onopbl HeobxoaMMoO co3daTtb Havbornee HebGNaronpuATHYO KOMOWHALUMIO COBMECTHO AENCTBYHOLLMX
3arpyxeHun.

KomaHga KomOGuHauus 3arpyxeHui... MeHio Harpysku Bbi3biBaeT nosiBnieHve O4HOUMEHHOrO
AManoroBoro okHa (puc. 7.4.2). Ytobbl 4o6aBuTb 3arpyxeHve B KOMOMHALMIO, HY>XHO BHavarne BblbpaTb
€ero B BbiMagalroLliem Crmucke, 3aTeM BBECTU B KayeCTBE MHOXUTENSA KOIPMMDULNEHT HadEXHOCTN MO Ha-
rpyske n HaxxaTb KHOMKy lo6aBuUTb.

KombuHaums 3arpy>xeHuin npeacraBnsiet cobor NUHeNnHoe coveTaHne BbiOpaHHbIX 3arpyXKeHnn.

KoMOWHaLU WA 3arpy e n

— 3a0aTh KOMSUHALMHIO

CAMEOK KoMSHHALKEA 3arpyerue PHO#MTE R

F.OrAGHHALMA STEYAEHHE Iﬂgm’quHb|e j |1 10000

K paTkoBpEMEHHEIE 1.20000 _ﬂoﬁasu—rb |
BeTpoetie 1 40000
HSMEHM‘I’b
Hnanu‘rb

Hoean... | Ypanure | Ok I OTteHa

Puc. 7.4.2. nanorosoe okHo KomMGuHauua 3arpyxeHumn

3. Cmamud4eckuli pacyem

Bbibrpaem komaHngy meHio Pacuet/Pacuert. B nosiBMBLLIEMCS OUanoroBOM OKHE HEOOXOAMMO Bbl-
6paTb KoMbuHauusa 3arpyxeHuMn, oTMeTUTL CTaTUYECKUIM pacueT U HaxaTb KHOMKy OK.

4. 3adaHue 0OUHOYHbIX cealiHbix hyHOaMeHmos

3apaHue cBaliHbIX (PyHOAMEHTOB YO0OHO BbINOMHWUTL OAHOBPEMEHHO Ansi Bcex onop. MNpu aTtom
ONs Kaxxgon onopbl 6yaeT co3aaH oTaenbHbI CBalHbIn pyHaameHT. Boigenum BCE xene3o0eToHHbIX

KOMOHH ¢ ornopamu. Caenatb 370 yao6Ho CEKYLLEW cnesa HanpaBo pamKoii ¢ MOMOLLbIO koMaHabl I
BbibpaThk rpynny.

HaxaTtne kHonkm H Ynpyroe ocHoBaHue noa OAUHOYHLIN CBaMHbIM (pyHOAMEHT NaHenu nH-
CTPYMEHTOB Ynpyrue ocHoBaHusa (MeHio PucoBaHue/Onopa/Ynpyroe ocHoBaHMe) Bbi3biBaeT NosiB-
neHve guanorosoro okHa CeanHbIn cbyHAameHT (puc. 7.4.3), B KOTOPOM CO3[aHbl CBalHble hyHOAMEH-
Thbl ANSA KaXOoW BblAEeNeHHOW onopbl.

Mpun nepBom 06palleHun K 3TOMy Ananory HeobxoanmMo AN KaX[4oro OAMHOYHOIO CBaNHOMO qyH-
AameHTa 3aJaTb napameTpbl: pa3Mepbl U TUN cBau, NapameTpbl pOCTBepKa, Crou rpyHTa, Harpysku, AaH-
Hble Ans Bblibopa KOIdPUUMEHTOB HagexHoCTU. Kaxgasa rpynna napaMeTpoB 3afjaeTcsd B OTAENbHOMN
BKagke AManoroBoro okHa.

Bknagka Pasmepbl cBam (puc. 7.4.3) npegHasHaveHa ons 3agaHusa oopMbl ceveHns, Beca n oc-
HOBHbIX reoMeTpu4eckux pasmepos cBau. [Mpu ncnonb3oBaHWM CTaHOAPTHOW CBau ee pasmepbl MOryT
ObITb aBTOMATUYECKM B3ATbI M3 6a3bl AaHHbIX (puc. 7.4.4).



DyHaaMedTr (CN 50-102-2003, CN 50-101-2004, CHWM 2.02.03-85, CHuM 2.02.01-83*%)

M | HazeaHHe | PazmMepbl CBaH | KoHdmurypauma ceam | PocTespk I Cnon rpyHTa | Harpysen I PacqgT I Cxema I
1 CEAAHEIN N0 A KONoHHY 0
z CEaHHEN M0 KONOHHY 1 b Y v v
3 CEaHHEM N0A KONOHHY 2 v
: :
H ]
h !
i d d
D D b

o, IU.E AnvHE, M |5

1.96

"Pasmepu CEaH

Eaza cead (FOCT 19804). .. | Bec ceam, T

MPHHEHHTE: | QK I OTHEHS | Cnpagka

Puc. 7.4.3 Ouanorosoe okHo CBanHble hyHAAMEHTbI

Bribop ceau

di) :

CBan 3abMBHbIE ¥Ene300ETOHHBIE CHNOWHOMD KBAAPATHOMO cedeHHaA (TOCT 19804,2-79%) K
CITMEHS
] [l o
==
=+ Iy I, . I ! 'LFL
[Mapka cean | L | | | 11 | 12 | b | [pOEKTHAA Map... | OfALeM f.. r\I IMacca ce... &
CHnp3-30 3000 250 o0 1] 300 M300 0,280000 h 0, 700000
CHAp3.5-30 3500 250 Foo o 300 M300 0.330000 0.830000
CHnp4-30 4000 250 500 a 300 M300 0.370000 0,930000 -
CHnp4,5-30 4500 250 00 1] 300 M300 0.420000 1,050000
CHnpS-30 S000 250 1000 o 300 M300 0.460000 1.150000
CHnpS.5-30 5500 250 1100 o 300 M300 0.510000 1.250000
CHnp&-30 G000 250 1200 1] 300 M3ano 0,550000 1,380000
CHnp7-30 Foon 250 1400 1] 300 M300 0.640000 1,600000
CHnpE-30 5000 250 1600 2400 300 M300 0.730000 1.530000
CH3-30 Q000 250 1800 2600 300 M300 0.520000 2,050000
CHnp9-30 Qoo0 250 100 2600 300 M300 0,520000 2050000
CH10-30 10000 250 2100 2900 300 M300 0.910000 2.250000
CHnp10-30 10060 250 2100 2900 300 M300 0.910000 2,250000
CH11-30 11000 250 2300 3200 300 M300 1,000000 2,500000
CHnpl1-30 11000 250 2300 3200 300 M300 1.000000 2.500000
i ol

Puc. 7.4.4 basa gaHHbIX CTaHAApPTHbLIX CBa

Bknagka KoHdwmrypaumsa ceaum (puc. 7.4.5) npegHasHaveHa ons Bblbopa Tvna cean 13 Bblinagato-
LLIero crmcka.

KHonka Cnoco6 norpyxeHusi Bbi3blBaeT AManoroBoe okHo (puc. 7.4.6) Bblbopa cnocoba norpy-
XeHnsa cornacHo Tabnuue 7.5 CIN 50-102-2003. Ecnu cnoco® norpyKeHust He 3aaH, TO PSIAO0M C KHOMKON

oTobpaXkaeTcst BONPOCUTENbHBINA 3HAK ? , @ nocre 3agaHus — \/ .



Pazmepbl cBan KoHdHrypauma cean |PDCTBE!|3K I CNoH rpyHTa I Harpyskn I Pac4ér I

— KoHdwrypawna cean

IBMC::Maﬂ HafMEHaA K byposan vI

|3a,a.en|<a E HBBbIBBTDBJ’IbIﬁ CEANEHEIA FPYHT HE MEHEE 4EM Ha 0.5M 'l

HOpHaTHEHDE SHEHEHHE MRELEna I—D
MEEUHGETH CRANEHOND TEYHTE, Kila
PacuETHaA FNyEHHE 3808 H

HEEHEHOH, Gy pOEGEH H 1]
CEAM-OGONOHEH Bl CKATEHBIAIFPYHT, M

HapEHHEIA LHEMETR 24 A ENaHHDN B CHATEHEI| FEYHT o
YarTH HaBHEHEH, Oy PoE0H H ceaH-oBona9rkH, M
MHPEHHE HE NECCOBEIMITIHHHETEN 00

LTENEHBH BNA¥HOCTH 0.9 rpyHT i

v

= YIHPEHHEN
V/ Znocofl NorpyseHa. ..
AHEMETR YIIMEEHHA, b I 0 Tabnmua 7.5 CM 50-102-2003

Puc. 7.4.5 Bknagka KoHdurypaums ceau

Tafmma 7.5 (Cr 50-102-2003)

% MpH 386HBKE MHEEHTAPHOM TPYBEI € HAKOHE|HHKOHN
OTMEHS
" BMBPOWT AMNOBAHHbIS _I
BYPOEEIE, B T.Y. C YWHPEHHMEN, BETOHHPYEMEIS

MpH OTCYTCTEMH BOABI B CKEA¥HHE (Cyxkm crocabom)
M MPK MCNONE30EaHMK 08CaAHE: TRy

(" noa BUﬂDﬁ MM N0A FAMHKFCTEIM PACTEOPOM

WECTEHMH BETOHHEIMK CHECAMH, YKNAABIEAEMEIMH C
MOMOLLEHD FNYEMHHOR EMOpELKHH (CyxMM CNocoGoM)

EypOHAOHEHEIE, NOMEIE KPYTABIE, YCTPAHEAEHEIE MPH
OTCYTETEMH BEOAEI B CKESMHHE C NOMOLLEH EMBPOCER AEUHHES

CEaM-060N04IKH, NOrpY¥AEMEE EHBPHPOEAHHENM

C BEIEMKOA FPYHTA, € COXPAHEHHEN MPYHTOBOra
AAPE HE MeHee 0,5M

£ NONHBIM ¥ AGNEHHER FPYHTOBOMD A4pa

" Cean-cTonfel

BYPOHHEEKWHOHHEIZ, H3MOTSENHESEHEIE MO L SaUHTOH
obicagHen: TpyD KM BETOHHTOBDMO PACTEDPA C
OMPECCOEKON ASENEHHEM 200-400 kMa (2-4 aTM)

Puc. 7.4.6 [ouanoroeoe okHO BbiGopa cnocoba norpy>eHus csau

Bknaagka PocTtBepk (puc. 7.4.7) npegHasHadyeHa AnNa 3agaHUs TUna pocTBepka, TUMna ComnpsikeHus
KOMNOHHbI C POCTBEPKOM W NapaMeTpoB MoAsana npu ero Hanum4iunu.

PazMepel cEaM I KoHbHrypauma ceam  POCTEEPK |CJ‘IDM rpyHTa I Harpyskn I PacqéT I Cxema I

TN pocTEEpKa IHH3|<HF| 'I [ HanWuve noasana

I nyfiHa Nor py#eHHA onopkl 0.5000
POCTEEPKS, M

J

YpOEEHE [
MaTepHan pocTEepka B15 NN3HAP0BKM 27
BelcoTa cTakaHa h, M 0.4000 l kod

LLIHPKHA CTaKAHE &, M 0.4000

TonwwmHa cTakada b, m 0.4000

BricoTa noaoweb 0.5000
pocTEepka H, M '

-
I\I\ - - g

OrpaHHHEHHE MAKCHMANEHEIX PasMEpoE . m u'_U
pOCTEERKS B % L, M % E L

IFnyGkHa noasana dh, m I 1.0000
20,000 20,000

= I ToWHHE Aona

neasana hef, m I 0.2000

PACHETHEI Y A TEHEF >0.000
EEC MEfa NoAEana, EHIHE

bk

Puc. 7.4.7 Bknagka Pocteepk

Bknagka Cnowm rpyHTa (puc. 7.4.8) npegHasHavyeHa aAns 3agaHusa napameTpoB Crioes rpyHTa. Ons
3agaHns rpyHTa Heobxogumo, Npexae Bcero, BbibpaTe TUN (rnmvHa unmn necok). B 3aBucMmocTn OT Bbl-
GpaHHOro TMna Oy4eT TO UNKM MHOoe Bbinaarollee MeHK MOATUM: AN necka — rpaBennCTbIi, KPYMHbIA,



CpeaHen KpynHoCTU, MENKWI, NbinesaTthbii; Ans MMWHbl — B 3aBMCMMOCTW OT Mnokasatens Tekydectu IL =
0...1. Janee cTaHyT AOCTYNHbl ANSA 3afaHUsA BCE OCTarbHble napameTpbl: ToMWwMuHA (M), NAOTHOCTb
(kr/mM3), yron BHyTpeHHero TpeHusa (rpag), yaenosHoe cuenneHue (klMa), koady. nonepeyHon gedopmauum,
mMoaynb ynpyroctu (MIMa). 3agaiite napameTpbl rpyHTa cornacHo tabnuue 7.4.1.

PazMepel cEaM I KoHtMrypauma ceam I PocTeepk  CNOM rpyHTA |Harpy3|<n I PacqéT I

II'pyHT 1] j

I | Iira THn MoaTHn | LigeT | TONLLMHELM] | ¥DOEEHE(

1 TMecok nein Mecok MEINEBSTEIA 2.00 0.00 0.0
2 Necok cpeg MNecok CPEAHER KpYNHOCTI 3.00 2.00 _———— -
3 MnvHall=l Fowna =] IL=0.2 - 4,00 5.00

4 Mecor 2.0

[ NHHa
Mecok cpeaHeR KpynHOCTH

[MECOK KYNHER
Mecok cpeaHei KiynHocTH

Friba IL=0.3 5.0

[nuHa IL=0.3

Mecok MenkMi

Mecok cpeAHeR KpynHOCTH
Mecok MenkHil

Mecok NEINSsaTEIR

[nuHa IL=0.6

[nvna IL=0.6

| [niHa IL=0.2 2 9.0

Puc. 7.4.8 Bknagka Criom rpyHTa

Bo Bknagke Harpyska (puc. 7.4.9) Bbibepete KombuHauumio 3arpyxeHuit. B pacueTe ncnonbay-
I0TCA peakLnmn B onopax — oceBas (BepTukanbHas) cuna  MOMeHTbl B MepneHOuKYNApHbIX MIIOCKOCTSX.

PazMepel cEaM I KoHtMrypauma ceam I PocTESpE I CnoM rpyHTa  Harpyskn |PacuéT I Cxema I

% 15 pesyNbTATOE CTATHYSCKOrD PaciETa = M
SArPYHEHHE Il{omﬁhﬁaunﬂ SATPYHEHHA j
' PydHoe 3343HHE HAFPY30K
EeprhiantHad Harpysia (Fz), kH I 446, 79701878
MEMEHT B MNGCKOETH Y2, kHH I 69.010602045 v
EMEHT B MNOEROETH K20y, kHM lm ‘T—E

Puc. 7.4.9 Bknagka Harpy3ska

Haxmute kHonky MpUMeHUTb AManoroBoro okHa Ansi MPUHATUS BCEX U3MEHEHWI, Npon3BeaeH-
HbIX BO BKNagkax. B criyyae HeKOppeKTHOro 3afjaHus napaMeTpoB BbIBOOMTCS MHGOPMaLNOHHOE CO0b-
LLEeHwe.

Bo Bknagke PacueTt (puc. 7.4.10) BbibepeTe cnocob onpeaeneHns NPOYHOCTHBIX XapakTepUcTumK
rpyHTa n Ko3gUUUEHT HagexHocTu. Mpu HaxaTum Ha KHOMKy PaccuuTaTb Hecyluyk cnocoBHOCTb
CBau B varnore BbIBOAUTCS HecyLlas CnocOBHOCTb CBauv MO rPYHTY Ha NpoAaBnvMBaHUE U Ha BblAepruBa-
Hue.



PazMepel cEaM I KoHtMrypauma ceam I PocTESpE I CNoM FpyHTa I Harpyskn  Pac-gr |Cxema I

MPOMHOCTHEIE ¥SPAKTERHETHIN FRYHTa ONPEAENEHE! IHenocpeﬂnseHHbmn HEMBITaHHARH (1,00 'l

KoathfHUHEHT HaAEKHOCTH IPacqéT (1.4} j

[ 33887k HecyWyk cNOCOBHOCTE CEEM BRYHHYHD

Hecyulan cnocofHocTE CEaK N0 FpyHTY, KH I 478, 15967 17584536
5 PACCUMTATE HECYILYHD
Hecywan cnocoBHOCTE CEaM N0 FPYHTY Ha cnocoBHOCTE CEak
MRS, | 260,5150221 01025

- V/ FozdbHUHEHTE! YCNOEHH paboTEl...
Pac4ET dyHAaMeHTa I Tabnuua 5.2 CM 50-101-2004

HasBaHue | SHAYEHHE | =

KOnHUeCTED CEAMH, WT. z

LLIMpHHa NAHTEI pOCTEEPEE, M 1

ANkHHa NAMTEI pOCTEEPKE, M 2.5

LLMpHHA YCNOBHOrO diyHASMEHTA, M 1.599 |
AnkHa yonoeHoro dyHAAMEHTE, M 3,099

BhICoTa YCNoEHOMD diyHASMEHTE, M 5.5

Hecywaa cnocofHOCTE CE&K N0 FPYHTY Ha BASBNHMEAHKE, KH 478.2

Hecvwaa cnocofHOCTE CESH N0 FPYHTY Ha BEIAEPrHEaHKHE, KH 260.8

Pacy&THOE CONDOTHMENEHME MOYHTA NO4 YCNOEHEM dyvHASMEHTOM, KA 130,7 LI

Pwuc. 7.4.10 Bknagka Pacuet

Mpun HaxaTun Ha kHonky PacueT doyHAamMeHTa BbIBOAUTCS AMAnNoroBoe OkHO Bbibopa Tuna rpyH-
Ta (puc. 7.4.11) ecnn oH He GbiN 3aaaH paHee 4Ns onpeaeneHns kKo uumeHTa HagexXHOCTH.

Tabnuya 5.2 C 50-101-2004 [ x|

T pyHTEl K
KpyMHOOBAOMOHHEIE © MECUaHEIM
" 3aN0MHHTENEM H NECKH, KDOME HENKHX H
NEINEEATE
" Meckr venkme

OTHEHA

ik

MECKH NEINEBATEIE!
COOpYHEHHE C MECTKOH

r MANoOENa¥HBIE M ENa¥HbIE o
W kaHCTRYTHEHSH

" HaCkIWEHHEIE BEOADH

CXEMOA

[CAMHKCTEIE, & Take KpYNHOOONoMOYHEIS ©

FMHHHCTBIM 3EN0AHHTENEM C NOKa3aTENEM OTHOWEHHE AMHHEI

TEKYUECTH MPYHTE MM 3EN0NHHTENA COOPYHEHHA MK EMD
& [Le=0.25 oTceka K eeicoTe LiH
 0.25<1L<=0.5 ' 4y fones
=05 1.5 1 venee

Puc. 7.4.11 OQuanor Beibopa Tuna rpyHTa

B pesynbTaTe pacyeTa cBanHoOro pyHgaMeHTa nof KONMOHHY onpenensoTcs: KONnM4ecTBO CBan B
KycTe (LIT.), pasmepbl NAUTbI POCTBEPKA U YCNOBHOrO dhyHAaMeHTa (M), pacHeTHOe CONpOTUBMEHUE FPYH-
Ta nop ycnosHbIM byHaameHToM (kl1a), TonwuHa npogasnmeaHusa (M), ocagka (M), KpeH, koadpduunen-
Tbl noctenu K1 (H/m*3) n K2 (H/m). MNocne BbinonHeHUs pacyeTa nossnsieTca Bknagka Cxema (puc.
7.4.12), Ha KOTOPOK NOKa3aHO PacrnosioXXeHNe CBan B rPyHTE.

PazmMepsl cEaM I KoHMryYpaLMA ceam I PocTEEPEK I CNoM rpyHTa I Harpyzku I PacugT  Cxema |

L R

[ L,

Pazrep MAMTEI pOCTEEQKS MO OCH &, M 1

2 Pazmep NAMTEI pOCTEEpKa MO OCK ¥, M 2.5
E i KoDpAMHATEI CBAF (2 WTykK) I

O

W Mokaseisats Homepa ceai

Puc. 7.4.12 Bknagka Cxema



Mocne 3agaHusa Bcex napameTpoB M pacyeTa BbIOpaHHOro cBaniHOro pyHaameHTa XecTkue 3a-
KpenneHne B ONope 3aMeHSATCS Ha ynpyrve. 3agante aHanormyHble napameTpbl ANg AByX ApYrnx oc-
HOBaHWUIN CBaWHbIX (PYHOAMEHTOB U BbINOMHUTE UX pacyerT.

[na popmmpoBaHusa arna ot4yeTa no pacyeTy CBanHbIX PYHOAMEHTOB CMYXXWUT KOMaH4a MEHIO

¢aﬁnl§| MeyvaTb. B NosiBMBLLIEMCS AMANOrOBOM OKHE BO BkNaake [laHHble HEOBXOANMO OTMETUTL |vw
CBoicTBa rpyHTOB, [v UH(opmauus o cBalHbIX yHAaMeHTax 1 HaxaTb kHonky RTF ans coxpaHe-
HWUS pe3ynbTaToB B TEKCTOBLIN (hann.

5. Cmamuuyeckuli pac4em ¢ y4emom yrnpy2020 OCHO8aHUSsI

B pesynbTaTe BbINONHEHHOrO pacyeTa bblnun onpeaeneHbl XXECTKOCTU YNPYroro OCHOBaHWS rpyHTa,
a XXecTkve onopbl ObiNM 3ameHeHbl Ha ynpyrve. [Janee HeOGXOAMMO BbINOMHUTL CTATUYECKUA pacyeT
paMbl C y4eTOM Ynpyroro ocHoBaHus. Bbibupaem komaHay meHio Pacuyet/PacyeT. B nosiBmBiemcs gua-
1NIOroBOM OKHe Heobxoaumo BbibpaTb KomGuHauusa 3arpyxeHun, oTMeTUTb CTaTU4eckun pacueT u Ha-
XaTb kHorky OK.

6. [lMepepacyem pambi C y4emom yrpy2020 0OCHO8aHUsI cealiHbIX (hyHOaMeHmoe

6.1. Cmamud4eckul pacyem

MepepacnpenenexHve ycunuim B pacyeTHOM CXeMe ONnd ynpyrux ornop no CpaBHEHUIO C XKECTKUMU
TpebyeT NpOCTOPHOro pacyeTa cBaWHbIX YHOAMEHTOB U BbINOMIHEHMS NMPOBEPKN apMUPOBAHUSA KOHCT-
PYKTUBHbIX 3NIEMEHTOB. [Nl 3TOr0 HY>KHO BbIMOSTHUTL MOBTOPHBLIN CTAaTUYECKUA pacyeT C YTOYHEHHbLIMMU
koadhduumeHTammn noctenu. [ns npoeedeHust pacyeta BbiGMpaeM komaHay meHio Pacuet/Pacuer. B
NOSIBUBLLEMCS 1ANIOroBOM OKHe HEOBXOAMMO OTMETUTb [v CTaTMUYEeCKMii pacyeT 1 HaxaTb KHOMKY OK.

BbinonHum nepepacyeT cBaHOro hyHAamMeHTa C y4eTOM peakuuin B ornopax ynpyro OCHOBaHMS.

lMocne HaxaTne KHOMKK [ Ynpyroe ocHoBaHue noa OAMHOYHbLIN CBalHbIM hbyHAAMEHT B Ananoro-
BOM okHe CBaWHbIN pyHAAMEHT cpa3y nepexoaum K Bknagke Pacuyert, T.k. Bce napameTpbl bbinin 3aga-
Hbl NpY NpeablgyLem obpalleHnn K AnanoroBomy OKHY.

Haxnmaem kHonky PaccumTtaTb Hecyllyk CnocoOGHOCTL CBau, a 3ateM PacueTt ¢pyHaamMeHTa
ANnsl nepecyeTta ceanHoro dyHaameHTta. Takon nepepacyeT Heo6XO04UMO BbIMOMHUTL AMS BCEX OAMHOM-
HbIX CBaWHbIX (pyHOamMeHTOB. B gaHHOM npuMepe ¢ Lenbio yHUdmrKaumm LenecoobpasHo MOXHO BbIMOs-
HUTb eANHOE KOHCTPYKTUBHOE UCMOSTHEHWE CBalHbIX KYCTOB MO MaKCUMaribHOMY KONUYECTBY KOMOHH.

6.2. OnpedesnieHue pacyemHbix codemaHul ycunuu

Bbibupaem nyHKT MeHio Pacuyet/PacyeTHble KOMOMHaUUKM 3arpyeHun.... B nossusLuMMca ava-
norosomM okHe Ta6nuua 3arpyxeHun ana sblumcnenus PCY (puc. 7.4.13) ons BblYUCNEHUS paCYETHBIX
COYeTaHui ycunuin HeobxoomMmo HaxaTb KHomky PacuyeT. [locne BbINOMHEHUS pacyeTa OKHO aBToOMaTu-
YeCKW 3aKpoeTcs.

Tabnyua 3arpyeHqH AnA BeIYMCNeHHA PCY m
r~MNapameTpel 3arpyxeHusa
Hona JoSagouHEIA
SarpYHEHHE Thn aarpyeHma AAMTEAEHOCTH KOG BOULMEHT
I MocToAHHEE Li l MocToaHHoe _Li |'| |1
I Yimeieate sHaKoNEREMERHDETE | LoBaBiATe B Ta014uY i
[~ Pacuer ocofibeg coderanmil narpysor no n.2.1 CHuM 11-7-819 ceficrmea)
JarpuskeHue I Tun zarpyseHus | Tlonsa gnvTentH. . I TofasouHbIN K. . | HameruTe |
MocToaHHE MocToaHHoe 1.00 1.10
KparkoepemenHee . Kpatkosperen.. 035 1.20 Ynpamre |
BerpoEbie Betpogoe 0.00 1.40
[pynned > |
oK ' Pacuer J.;: OtreHa | Cnpaexa I

Pwuc. 7.4.13. nanoroeoe okHo Tabnuua 3arpykeHuin ans BoblumcneHus PCY

6.3. [lpoeepka apMupoeaHUsi KOHCMPYKMUBHbIX 3JIeMeHmMoe

[ns BbINoNHeHus npoBEePKN apMmnpoBaHNA BCEX KOHCTPYKTUBHbLIX 3J1EMEHTOB cleaAyeT BOCNONib30-
BaTbCA KOMaHOou meHio Pacyer / ﬂpoaepl(a dpMMpoBaHUA KOHCTP. 3JIeMEeHTOB. 3atem OTKpblBaeM



OKHO KOHCTPYKTUBHbIX 3rnemMeHToB (koMaHga meHto MpoektupoBaHue/ &2 KoHCTpYyKTUBHbIE aneMeH-
Thbl).

B BepxHeln neBon YacTu AManoroBoro okHa PesynbTaTbl apmupoBaHus (puc. 7.4.14) pacnono-

XEH CMUCOK KOHCTPYKTUBHbLIX 3NeMeHTOB. Haxmute KHOMKy [* ] Nokasatk anemeHTbI ¢ He nponaeH-
HbIM pac4yeToM. [0 CpaBHEHWIO C pacyeTOM Ha XEeCTKUX onopax, AN OTAeNbHbIX KOHCTPYKTUBHbLIE arie-
MEHTOB He BbINOMHAETCH YCNoBMe NPOYHOCTU MO NepPBOW UM BTOPOK rpynne npeaerbHbIX COCTOSHUN.

B uvacTtHocTH, K.anemeHT 3 He npoxoauT no ABym Kputepusam (Tabnuua 7.4.2). ObecneunTb Bbl-
nonHeHne TpeboBaHU MO NEPBON M BTOPOW rpynnam NpeaeribHbIX COCTOSHWIA AN AaHHOrO KOHCTPYK-
TUBHOIO 3NeMeHTa MOXHO, HanpuMep, yBenuyne agnaMmeTp OOKOBON apMaTypbl 1 MONepeYHoe apM1poBa-
Hue B nnockoctu XY (puc. 7.4.15). MNocne pegakTMpoBaHUs apMUpOBaHUSA HaxMuTe KHonky PacuyeTt ana-

NOroBoro okHa. BbinonHute penakTupoBaHue N NpoBepKy apMUpOBaHUA ON1A OCTaBLUMXCA KOHCTPYKTUB-
HbIX 3I1TEMEHTOB C He I'IpOVIp.GHHbIM pac4yeToMm.

Pe3yneTaTe! apHyposanna (CMN 52-101-2003) - K. 3nemMeHT 3 m
THN pacyeTa: — TaHHeie
IHPDBEPD”HH” ﬂ Dﬁu.luel EBTDHI Apmarypa  FacnonoxeHue apmatypel I Harpgawl Tpeu.luﬂocrolfimmbl
WA 3nemerTa I THn 3nemeHTa I I™ Urnosan apmarypa ¥ Borosas apmarypa
K ErEHT 3 & Apraarypa | Auametp, v | Konso | * * *+ +
K. 3 nerenT 5 BepxHaa apratypa 28 4
K. anement 7 KB purens
K. 3 neraerT 2 HE ronaHHa Hutan apmatupa 25 4 . .
K. anemeHt B AB rononHa EokoBaA apratypa 20 1
K. anemert 10 AE ronoHHa =
F.oa P BUUMEHT SPMHPOEAHHA, % 2.27807 h
A[ * + o+ @
—= Z
— [NanepeyHan apraTypa
MHTEHCHEHOCTE B NADCKOCTH X2, M2/ ID. E702064 Kanbiynarop nnowaau |
v E E“Il HMHTEHEMEHOCTE B NAOCKOCTH XY, M2 |1.34041 29 Moatiop NonepedHoro apMUpOEEHUA |
= Dﬁ&ic

TN anemeHTa: B purens — Pesynerarel

Faoi-B0 & NEteHT 08 3 K3 g, venonesosaHHA T peluMHOCTOMKOCTE I

A e ST K08 PBUUHEHT WCNONES0EAHMA | 3HaueHue |

Paztephl ceNeHHA | J'Iereru:tal Aprarypa He NogotpaHa

. MpogoneHoN SprMaTypEl N0 HANPaENEHW £ 07216471
= Mo MOMEHTY NOAENEHUA HEMPOGOMKMTENEHEI TRELLMH M0 HANPAENEHWD £ 03511765
‘ Mo MOMEHTY NORBNEHWUA NPOLOTKWTENEHEL TRELWWH MO HANPABNEHM £ 0577853
h Mo SeToHHOM NOAOCE MEXEY HAKNOHHEIMM CEYEHWMAMM N0 Hanpasneqwo Y [n.6.2.33) 03080512
‘ Mo HaKAOHHEIM CEYSHUAR Ha eRCTEME NONepeYHE CHA Mo HanpaeneHWo Y (N6 2.34) 1.04317
yf Mo HAKMOHHBIM CEYEHWAM Ha QEfCTEWE MOMEHTOE N0 HanpaeneHwo 'y [n.6.2.35) 0.865352

L—=Z
CunoBbie $akTOpE! 117 YKASAHHOMD KO3 BPUILHEHTS | Boe cunoBkle dakTope! I »0.01

MPUMEHMTE 107 BCEX ’—I
EMAOE PAcHETa | Mpuerire Pacuer Ok OThiena

Puc. 7.4.14. [lnanoroBoe okHO Pe3ynbTaTbl apMMUPOBaHUs — NPOBEPOYHbIN pacyeT

— Pazmepel cedeqma
b = 400.000000, tata b= 500000000, ki

Cnpagka

Llep'rém...l

Tabnvua 7.4.2 — Kputepumn npoBepku apMmpoBaHus

HanmeHoBaHue KpuTepusi NpoBepKN apMUpPOBaHUs Cnocob6 obecneyeHUs1 MPOYHOCTH

MO0 HaKkNOHHbIM CeYeHMsIM Ha OENCTBME MOMNepeyHbIX | YBenmyeHne nonepeyvyHoro apMumpoBaHus B
cun no HanpasneHuo Y (n. 6.2.34) nnockoctn XY

M0 HaKMOHHbIM CEYEeHWsIM Ha OEeNCTBME MOMEHTOB MO | YBenuyeHne npoforbHOro U/mnu noneped-
HanpaeneHuo Y (n. 6.2.35) HOro apMmMpoBaHus B nriockoctn XY.




Pe3yNbTaThl apHUpoBanKa (CN 52-101-2003) - K. 3nemMeHT 3 n

THn pacyeTa: — TaHHele
IHPDBEPD”HH” ﬂ Dﬁu.luel EBTDH' Apmarypa  FacnonoxeHue apmatypel I Harpgawl Tpeu.luﬂocrolfimmbl
WriaznemerTa | Tunanemenra | ™ Uriosas apmarypa ¥ Borosan apmarypa
k.. anereHT 3 B purens Aprarypa | Duaretp, mm | Kon-eo | * & *+ +
K. anemeqt & AE purens E epxHan apratypa 5 4
K. anement 7 KB purens
K. 3 nemenHt 9 AE purens Huttraa apmatupa 2 4 . °
K. anerent 1 AB ronoHHa EokoBan apriatypa 25 1
K. anement 2 AE ronoHHa .
K. 3 natarT 4 ¥E konoHHa Ko PPHUMERT aptMpoEaHia, % 2.45482 h
K. 3 neraert B A konoHHa ‘[ $ e
K. 3 nement 8 AB konoHHa z
K. anement 10 AE konoHHa —ManepesHan apratypa
MHTEHCHEHOCTE B NAOCKOCTH X2, MM27 ID. E702064 Kanekynarop nnowaa |
lIl @ E E“Il MHTEHGHEHOCTD B MAOGKOCTH XY, M2 b |3.1 415327 Moaiop NoNepeqHoro ApMUpOEaHIA |
- Ofiwme
Tun aneteHTa: B purens —Peaynetarkl
Ko-B0 & NEteHT 08 3 Koz g, HenonezosaHHA T peluMHOCTOMKOCTE I
e el K08 PBHUHEHT WCNONES0EAHUA | SHaueHue |
Pastiepel ceveria  J1erenaa | MpOAOAEHOE SPHATYRE! N0 HENPAENEHW 07216471
Asl Mo MOMEHTY NOAENEHUA HEMPOGONKMTENEHEIR TRELLMH N0 HANPAENEHWD £ 0.3511765
Avj : LA : Aswl Mo MarEHTY NOABNEHMA NPOAOTKATENEHEL TRELWMH N0 HANPAENEHMD £ 0577353
@ @ Mo SeToHHON NOADCE MEKIY HAKAOHHEIMI CEYEHWMAMM N0 HanpasneHqo v [.6.2.33) 03080512
: : Mo HaKAOHHEIM CEYEHWAM Ha GEFCTEWE NONEPEYHER CHA Mo HanpasneHyo 7 (n.6.2.34) 05812953
® ® Mo HaKAOHHEINM CEYESHUAR Ha JERCTEME MOMEHTOE NO HanNpaBAeHuD Y [n.6.2.35] 0.977
* & & &
Asw? As?
A31 - BEPHHAA NPOQOAEHAA CHAoBbIE $aKTOPE! 117 YKASAHHOMD KO3 BPUILHERTS | Boe cunoBkle dakTopE! | »0.01
A52 - HUKHAA NPOLOAEHES
Av - GOKOEEA NPOGoNEHAA
Asw] - BEPTURANEHAA NONEPE4HAas T —
Azw? - FOpME0HTANEHSA NONEpEYHAA I & |
Pl tl BWQ0E pacieTa MpltEHHTE. Pacuer | aK OTrieHa Crpaeka | Yeprés..

Puc. 7.4.15. PesynbTtatbl apmupoBaHus K.anemeHT 3

[nsi KOHCTPYKTMBHOrO nogbopa nonepeyHor apMaTypbl HaxkumaeMm kHonky NMoa6op nonepeyHo-
ro apMmmpoBaHusa. V13 BbinagaroLmx CNUCKOB NOsSIBMBLUErocs Auanorosoro okHa Monepe4yHoe apmupo-
BaHue (puc. 7.3.16) BbiOMpaem anameTp 1 LWar nonepevyHon apmaTtypbl. MIHTEHCMBHOCTb onpeaensieTcs
aBTOMaTUYeCKn UCXOOA M3 PAaCrofoXEeHUs B CeYEeHUU OBYX CTEpXHEW nornepeyHon apmaTtypbl no Ha-
npasnexuto XY (cornacHo Bknagke JlereHaa, cm. puc. 7.4.15). MNMpu pacnonoXxeHns B CEYEHUU YeTbIpex
CTEepPXHEN MHTeHcMBHOCTL 3,1415 MM?/MM [0CTUraeTcs apmuposaHvem d10s100. MNpu HaxxaTum KHOMKK
YepTex... reHepupyetca dann oopmata APM Graph (puc. 7.3.17).

MNonepeyHoe apMYpoOBaHWe n

"F\DMHDDB&HMB E NNOCKOCTH A2

D I g vlmm 5 I 150 vlmm MHTEHCHEHOCTE, MM2 Hm: 0.6702064 M, wr: ISEI

"ADMHDDBBHHB B MAOCKOCTH &Y

D IIU 'Imm 5 |5U| "lmm MHTEHCHEHOCTE, MMZ MH; 3.1415927 N, wr: 240

0.4 | OTHEHS

Puc. 7.3.16. MNogbop nonepeyHOro apmmpoBaHus
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Pwuc. 7.3.17. YepTtex purens




