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1. OBJACTD IPMMEHEHWA H
KPATKAH XAPAKTEPUCTHKA

MEAbLKO

- I.I. "Yrazauua" pa3padoTaHH NpMMOHATOJLEO K pacyeTy HPOYHOCTH M
%9; RePOLMATUBHOCTH HOCYIUX KOHCTPYKIMHA XecTKOR (yHIaMeHTHO-IONBAJLHOMH
§ E YACTH 3MAHKHK, IOpOoeKTHEpyeMHX HA OcHoBe cepEf I1.020.I-3uB ® I.020~

I1/83 1A CTPOMTEJHCTBA HA NPOCANOYHHX IPYHTAX ¥ HA NOIpAGATHBAEMHX
TepPpPETOPHAX.
OcHOBHOHR 3amadYe#f pacyeTa ABJNAGTCA BHOOP M OCOCHOBAHME KOHCTpPYK-

2MBU

Knaa3HNIN

THBHOI'O BapMaHTa QYHIAMSHTHO-NOMBAJIEHOM 4YaCTH 3JAaHHA, KOTOpHHE odec-
IeYnBaeT BOCHOPHATHE NONOJHMMTEJBbHHX YCH/ER, BH3BAHHHX HepaBHOMEpDHH- '
MM NEpOMOMSGHMAMH 3eMHOR NOBEpPXHOCTH, H CHEXeHMe KedopMATHBHOCTH
HAJI3eMHHX KOHCTPYKIMH KapKkaca 1o ypoBHA OOHYHHX ycJaopuit. B sToM
CJydyae KOHCTDYKIMHM cepHH I.020-1/83, InonoJHeHHHE MHAYCTpPRAJbLHHMHA

HSJeJMAMA HACTOANEH CepHHM, MOryT NDHMCHATHCA 0e3 U3MeHSHHR A

CTPOHRTEJIbCTBA B CJVIOXHHX HHXCHEPHO-I'@0JIOIHYECKHX YCJOBHAX.
llprBeieERHE B "YKaszaHUAX" MATepMATH OXBATHBALT BCE ITAIH padoT
O pacyeTy X KOMIAHOBKE MOHTAXHHX CXeM (YHIaMeHTHO-IOIBAJILHOR dYacTi
SIAHEA H3 HSheJuil IAHHOK ceprH.
l.2. Hacrosmue "Yxasauua®™ HeoOXOMMMO paACCMATPHBATH C "YkasaHug-
ME [0 NpHUMEeHeHMo u3feJud", Bunyck O-I cepmm I.020-I-3ms.

1.3. PaspadoranHoe B cocTaBe "YKasaHHA" mporpamMmMHoe CpPenCTBO
G ~3IB R BCOOMAraTeJIbHHE MATEepHAJH JAT BO3SMOXHOCTH PACCYHTHBATH

KOHCTDYKIME (yHIAMEHTHO-IOXNBAJBHOX YACTE HNDEEMYLIECTBEHHO C YYOTOM
BePTHKAJBHHX MopeMeMeHr OCHOBAHMA. BiMANHME IOpH30HTANBHHX Jefop-

9145/1
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MAIMIK OCHOBAHMA H3 HRAUPAXSHHO-NEPOPMUPOBAHHOS COCTOAHKE KOHCTPYK-
I QYHOIAMEeHTOB CJIeyeT OIpensJidTh B COOTBETCTBHMM C "MeToIMYeCKU-

MH DOKOMEHIAIMAMA OO OPOEKTHDOBAHMD KOHCTDYKIM KapKAaCHO-NAHEJNBHHX

3I3HNE OCMSCTBEHHOI'0 HASHAYECHHEA HA IPOCAROYHHEX TrpyHTax”, Kaes3HHMUJII,

KueB 1984 ® "PyKOBOACTBOMIO pacYeTy H NPOCKTHPOBAHMD 3MaHHR K COOpY
xcHull Ha poxpadaTHBaeMHX TeppEATOpMAX”™, MockBa, Crpoiusmar 1977.

I.4. B mporpamme G -3mB pacduera Ba 3BM ¢yHIAMEHTHO-NOXBANLHHX
KOHCTDPYKIEE I'DYHTOBOS OCHOBAHHE OOMCAHO KaK (H3XYeCKU-HeJMHeHHaA

cpefia, 4YTO HO3BOJIAGT C OIpeNeJeHHOR CTeNeHbD NpUCHMXCHEA yYecTh

HEA, H OOJYYHUTH O0JIee NPABKONONOOHYR KADPTUHY HAUDPARGHHOI'O COCTOSHMA
KOHCTPYKTHBHOR CHCTOMH. Kar NOKA3HBAKWT NPAKTHKA IPOSKTHPOBAHHMA H

CTPOHTEJILCTBA, YYeT BJHAHHA 9THX (AKTODPOB HNPEBOIUT K CYyIeCTBEHHOMY
HaJGHND YCHJHl B COOTBOTCTBYDIHX 3JeMEHTAX KOHCTPYKIMH (QyHIAMEHRT~
HO-NOABAJHHOR YACTH M YMOHBIEGHHD HOPABHOMODHOCTH He(pOpMAIME.

I.5. DporpamMa (¢ -3UB HO3BOJAET PACCYATHBATH HYHAAMEHTHO-IOXBAIbL—
HYD 49aCTh OTACSJRHO HJM COBMECTHO C HECYIMMM KOHCTDYKUIMAMH BCEI'0 3JAa

HHEA.
1.6. Eco ROHCTPYKTHBHAA CHCTEMA PACCYMTHBAGTCA KAK HeJMHeHHO-
nepopvupyemas, onpeiejleHNe pacYeTHHX YCHJHMR B KOHCTDYKIHAX HA OCHO-
36 IOPHHIMIA HO3&BHCHMOCTH RSRCTBHA CUI OyTeM aJre0paddeCKOro CyMmMa—

POBaEHMS COCTABJADIHEX, NOJYYeHEHX OT DasSJMYHHX BO3JeicTBuit, HE HO-

Iy CKaeTCH.
B sTHX caydasax HaudoJee HeOJArONpPHATHOS® HAIPAXEHHO-1eQ0DPMEDPOBAH-

Eoe COCTOAHMEe KOHCTDPYKIHMHE CJENYEeT ONpeNeddTh OHYTEM pAXa OTIEJBbHHX
pacyeToB HA 3aJlaHHHE BAPHAHRTH BO3MOXHHX coYeTaHu#t Bo3medcTBHH HA

SAAHKO .
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<. PACUETHAA MOIEJD QYHIAMEHTHO-
[IOJIBAJILHC!! KOHCTPYKLYH

2.1. dyHIANMOHTHO-IIOLBAJNbHLE KOHCTDPYKUMY OPSHCTABRJIANT CO0CkL KON~

CUHHPOB2HHYD CHCTEMY, COCTOSIYD M3 COBMOCTHO PaGOoTAMIIX JUHeiliX
(KOJIOHH, OCGBA30YHHX NOACOB) H ILIACTUHYATHX TOHKOCTCHHIL .uiafparw
XSCTKOCTH) BJEMOHTOB, OTHOCALMXCA K KOHTUHYAJNBHID! CHCTeY. !, KOTOY .

ABJANTCA OOBOKTOM IUIOCKOHA Sallad¥ TeOopHH YODYCCTH.

B pasMkax paspal00TaHHOI'0 OpPUMEHUTEJBHC K 42HROE CODY velcdn L
AJTOPHTMA pacdeTa, DEalM30BAHHOI'O L LDOI'D g LA OB, facyet Ko
CTPYKUER TaKoro THIA MOXET OHTH BHIOJHEH EA OCHOR2 DPASJUTIHOTO BK.A
CTOpRHEeBHX MOAeJie#f, KOTOpPHE LMPOKC K3BECTHH A HAXC/HT YACTHHE I[l-
JOXEGHHA B HOPAKTHKE pPACYSTOB C NpuMeleHueM JBM. CieIyoT OTMSTHLY,
YTQ BOHOPOCH NpPEMEHEeHHUA CTODPXHEBHY ANIPOKCHMAIME IAA pACUeTs [&TiHN
THIOB KOHCTPYKIMA DOCTATOYHO MOJHO OCBE.ICHH B TEXHUURCGKO. JMTEepaTIy-
pe, PA3JHYHOI'O pOoXa MeTOIDMYECKHX MATEDPHEAJIAN, B TOM W2 L iul3alMMEX
C UCHOJBL30BAHMEM BHYMCJHMTEJBHOH TOXHMK:A. B HELCHEpPJOM I pacyiTHOI
NPAKTHKS HAKOILUIOE OOJIBWOK ONHT WX NPAaKTHYCIHOIO WPMMeHem i, [lg 1o-
My pelleHHe BOINPOCOB MOIEJMPOBAHEA C NOMOMBD CTIL) JREX CHCTEeM He
MOXET BCTPETHTH 3ATPYIMHEeHHH H B HaCTOAMMX "YKa3aHLK" OHHM NOILPOOHO

He pPaCCMATDHBANTCA.

2.2. B o0meM cy4ae QYHUIAMEHTHO-NOLBANLHAA YACTH INPeNCTARIASTCH
KaK NPOCTDPAHCTBEHHAA CXCTeMA NEeP8KPeCTHHX CTeH, Jexauad Ha HeJmHeid-
HO-YLPyT'OM OCHOBAHHH C MNEpeMeHHHM KOSPJHIMEHTOM XECTKOCTH (pHc.4).

Kaxnas A3 CTEH 38MBHASTCH CTEDXHSBHM AHAJIOIOM IIpPH OINPSNEJOHHOM,
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COOTBETCTBYNDIlEM NPMHATOMY BHIY MOMIeJHM, cnocole 3alaHud JKBHBAJICH=
THHX XeCTKOCTHHX XAapaKTSPHCTHK 6I'0 COCTABHHX %JIBMEHTOB H HOCTATOY-—
HO IycTof (IO KpPHETEpPHD TOYHOCTHE DOUIGHMA) ceTKe. dparMeHT onHo# u3
BO3MOXHHX CTEPXHEBHX MOJeJed CTeHH CXeMATUYEeCKHA [OKA3aH Ha piuc.Sa.

BO MHOTrEX cJydaax C mpdemieMoif 1A OpaKTHKK OpPOEKTHPOBAHUA TOU~-
KOCTED JOIOYyCKAaeTCsA IOpMMOHEeHMe YIPOUESHHHX CTepXHeBHX MojeJieid, NpH-
Mep KOTOopo# mpuBeleH Ha& pHC. S50. B 9TOM ciaydae Kaxnad CTeHA NpPOCT—
PAHCTBEHHOH IE€DPeKpPeCTHOH CUCTeMH MOJSJMPYEeTCA CTEDEHEeM CO CTYIeH-
YaTHM M3MEeHeHMEeM HM3THOHOM XeCTKOCTH. Ha KaxIoM ydacTKe CTepXHA ero
H3ruOHaA XeCTKOCTDL HA3HAYASTCA OO WAKTHIECKOMY CEeYEHMD CTEHH.

p¥ HeoOXONHMOCTH y4eTa BJMAHUA TPEMUHOOOpPA30BAHMA K UPOABJCHUA
yOPYyIO-ILIACTEYECKEX CBOUCTB XeJle3008TOHA EeCTKOCTHHE XapaKTepPHUCTH-
KA KOPPEKTHPYDTCS B COOTBETCTBMH C NEXCTBYRIMUMHE YKA3AHUAME 4 HOD—
MATHBHHME IOKYMEHTAMH.

OCHOBHHM KpHTep¥eM Opm BHOOpe Taxkolf pacueTHo# cxemH ABJAeTcA
OpHEMIEMOCTh THROOTE3H IJIOCKMX CEedeHUR.

O00CHOBAHHOE HCHOJBL30BAHME TAKMX OPOCTHX pACYETHHX MOJIeJell mo3-

BOJIAeT HAMHOI'O CHHMSKTH TPYHOEMKOCTH padoT IO pacueTy H, B TO Xxe

BpeMA, NOJYYHETH pelleHHA 0e3 CYLeCTBEeHHHX JJIA NPAKTHKH [IPOeKTHPOBA=-
HHA OOTrpemHOCTOM.

3. PACULTHAA MOUEIDb OCHOBAHWA

3.1. Hacrommumy "YxkazaHusamu" NOpeIyCMOTPEHA BO3MOXHOCTH pacyerTa
PYyHIAMEHTHO~NIOABANEHOR 9ACTH 3IaHUHR, CTPOAMXCA HA NPOCANOYHHX HJH
nojgpadaTHBaeMHX TEePPUTOPHAX, C YYeToM (U3IUYEeCKH HeJHMHeHHOro gedop-
MMPOBAHUA OCHOBAHUA.

OCHORAHUE MOALJMPYETCHA IUCKPEeTHOHX CHCTeMOR He mHelHO-yIpyIuXx
[MADHIDHO CBA3aHHHX C (yHOAMeHTaMd crTepxuelt, Kaxmuft ¥3 KOTOPHX 3KBHU-

BaJIGHTEH COOTBETCTBYRUELY ydacTKy ocHopamua (pec. I). liar crepxueft
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B olmeM CJy4ae MOXeT OHTH ImepeMeHHHM. IIpH ero BHOOpPE HeOoOXOIHMO
PYKOBOJCTBOBATHCA OCOOEHHOCTAMHE PACYSTHOR CXeMH QYHIAMEHTHO~NOX-
BAJBbHOR 9YACTH, XapaxTepoMm Jedopmamuit OCHOBAHHA, NPUIOXEHMA HATDY-

30K, TpPeOOBaHHMAM TOYHOCTHE pacyeTa H T.II.

HeCTKOCTH OCHOBAHHA XAPaKTepH3yeTCA KO3PPUIEeHTAMHE XOCTKOCTH,
KOTOpDHE OlpeleJAnIiA B 3aBHCHMOCTH OT I'PYRTOBHX YCJAOBE#t B COOTBET-

CTBHM C AeHCTBYNIIEMA HOPMATUBHHMH INOKYMEHTaMHM. B npemeJax ILJIAHA
3MQHET KO{QUITHEeHTH XeCTKOCTH MOTYT OHTH mepemeHHHME (pHC.2).

Pa3JyHIHHE CTAIMM HANDAXEHHO-NePOPMADOBAHHOIO COCTOSHMA KAXIOTO
H3 CTepEHO} NUCKPETHOX MONEJH OCHOBAHHA OHMCHBAETCA C IIOMOMBY LpPH-
OneHHOX JHarpaMvH 3aBECHMOCTH MEXIY HANDAXCHHAMA X JedopMAIMAME.
OHA NpelCTABJACTCA B BHIS KYCOYHO-JHHeHHOR yHKIME I B odijeM CJy-
Yae HMEeOT IBe XapaKTepHHe -TOIKM H3Joma (pmEc.3).

OCO3HaYeHHA, NPHHATHE HA JUATDAMMS:

& = OTHOCHUTeNbHAA Jepopmalldfd CTEpPXHA;
A - mmEA CTepEHA:
©O - HampAXeHHA B CEYEHMM CTEDXHA, DABHHE HANDAXGHUAM B OC—
HOBAHHH
[R 5 NpeXeJbHO® HANDAXKCHW®, ODE KOTOPOM I'DYHT HEPEXONHT B
COCTOSIHAE TEeKY4YO6CTH;
[W] - nepememernme, cooTBeTCTBynUIEE NpefeMBHOMY EANDIXGHID
g/i -~ BEpTHKAJIbHHE NepeMelleEMA OCHOBAHMA, BH3BAHHHEC 3aMaAYd-
BaHdeM I'PYHTA WM HoApadoTRO#.

JrarpaMma OTpaxaeT CJASNYDIHEe 3TANH padOTH OCHOBAHUA.
B 3oHe nedopvamu# r'pyHTa OT OPOCANKE MIX NONPACGOTKH MPOHCXOXKT

CBOCOJIHO® llepemMeneHye (QyHIAMEHTHOX KOHCTPYKUIMM HA BeJIMYUHY é{i Lo
HACTYILICHUA KOHTaXTa C OCHOBaHMeM. Ha muarpanMe A 3Ta CcTamEd al-

npoxcurupyeTca ydactkom O-I. Toura I JHAl'DANMH COOTBETCTBYST MO=-

MEHTY HACTyIJieHUuA KOHTAKTA. 314 5/1 4
i

5

|
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HATPY3KU OT HAASNEM- KOHCTIPYKUMUR DYHAAMEHTHO-
HOM YACTKU JHAAHUR NOABAADHOK YACTU

MEABKC

Y

N
Ko
< X J0HA AEDOPMAULUM
: = E m —
/ \ 1\

o3
C 3
PUC. § M3
DPATMENT PACUETHOU MOAEAU CUCTEMDI
C¢ Cit
. - |
HHIUUU T
T il
PUC.2
INHLA KOIDDPULUUEHTOB XECTKOCTU OCHOBAHUS
%A Q2 X
&h
; PUC. 4
3 CUCTEMA NEPEKPECHDLIX CTEH
OYHAAMEHTHDLIX KOHCTPYKUUMN
5
PUC.J 0 5
AUATPAMMA PABOTb! CTEPXHS MOAEAU OCHOBAHUS 5 0445 /1
3 ‘ T
{.020.1-318.0-2 04N3 n {.020.4-3N18.0-2 0I0N3

OOPMAT A 4



llocsie o0pa3oBaHuA KOHTAKTA OCHOBaHKE BKJNYAETCA B padoTy. Ero

XECTKOCTB éf;(ma 3Toft CTAmMM paBHA 3ANAHHOMY KOSPPUIMEHTY XeCTKOC
re ({wm Cj; (yeacTok I-2 muarpamu).

B npomecce HapacraHEs Jedopmanuit HAUPDAXSHHS B OCHOBAHHH EO3pac-

H

TaRT. B Tex MecTax, I'le OHH MOCTHIrawT SAaJAHHHX NpeN6JbHHX 3HaYe-

it [ R]rp. , HACTYIAeT COCTOAHMEe TOKyJeCTH OCHoBaHMA. Ha aro#t cra-

TN KOPT

|

JE® pAaOOTH XeCTKOCTHL YCIOBHO NPHHMMAGTCA PaBHOR HYyJD.

L

Knes3HUUIN

koo oTHeJbHHE 00JACTH (YHTAMEHTHHX KOHCTPYKIME BHHYXIOHH lepe-
MellaThCA BBEDX, JEarpamMoid, Kak BHOHO, NPeAyCMOTpPEHA BO3MOXHGCTSH

Knwea3HUMIN | 111 KOPT

J01B

CBOOOJHOI'O OTDHBA HOJONBH (yHHAMEHTA OT OCHOBAHHA.

Ing 80H, I'le Aefopmarmmit OT HpOoCANKE ¥ NOXPACOTKH HET, T.8. HMe-
€TCA HENOCPEeACTBCHHHE HAYAJNBLHHN KOHTAKT KOHCTPYKIME (YHOAMEHTOB C

CYEPAHEBRDIE 3AEMEHTDLY KOAOHH CTEDXHEBRBIE MOAEAW
W 06BA30UNbIX NGACOB CIEHKHK AHADDATMDL

ocHoBaHHEM ( Y =0), oTpesok O-I mEarpamMi OTCYTCTBYeT ¥ JuarpaMma
npeHEMaeT BRX B (puc.3).

Mo\

4. KPATKAA XAPAKTEPHCTHKA
AITOPUTMA ¥ IIPOTPAMMH (-3us

o
I\

& _:‘

.-l‘l

4.1. Ilporpammva (-3na npenHasHadesa JIJA CTATHYECKMX pacyeTOB JH-

HSHHO-YIDYTHX NPOCTPAHCTBSHHHX CTOPKHEBHX CHCTEeM NDOM3BOJBLEOI'O BH-
Ja COBMECTHO C HEJHMHeHHO~-yUDYyI'MM OCEOBaHMeM. lIpm pacueTe KOHTHHY-

L1

QJbHMX MJIM KOMOMHADOBRHHHX CHCTEM HCHOJBL3YNTCA UX CTEpXHEBHE MOJe-

0/ JE (cM. pasgexa 2).
ARNSRHEAHACARSISR NI IAOBNE . ey e e CEWGRRI 8 1118 R 5 MoneJlb OCHOBAHEA, DEANMSOBAHHAA B OPOrpamMMe, OIMCAHA B
R N 3 —
< - _.4 - - - m ‘ [[porpaMMa OpUEHTHPOBAHA H8 KOHCTPYKIMHE C GOJBIHM KOJHIECTBOM
{ P, 2 ¢, BJIEMEHTOB K BHCOKOR cTemeHBO CTAaTHYeCKO# Heolpeme MMOCTH. ’

4.2. 3agaya pemaeTci B HepeMeleHHAX. HampaxeHHo-KedopMEPOBAHHO l

BUC.5
DPATMEHNTb! CTEPXHEBDIX MOAEAEW CTEHDS

COCTOfHHEe KOHCTPYKIHE ONMCHBAEeTCHA CHCTeMOR HeJMHeltHHX asredpawycc

9445 / 1
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W HIEEELYSY I

KneadHivingt

KHX ypPaABHCHMM OTHOCHTEJIbHO HEH3BECTHHX JHMHefHHX M YIVIOBHX NepeMeme-—
HHR y3JI0B.

4.3. 1A pemeHua HeJMHe{HHWX ypaBHeHME OpDMHAT MeTOLE, CTYIEHYATOIrO
HATUpyXeHHdA, KOTOpHH ABJAeTCA ONHOHM X3 Mommpuxamu$l marosoro MeToxa.

lIpaMeHUTENBHO K IJAHHOH 3anade CYTh pemMEeHMS 3aKJI0YAeTCA B CJSHYIUEM.
Ha xaxmof JoCTAaTOYHO MAJOR CTymeHM HArpyReHMA pAaCYHTHBAEMAA CHC-

TeMa NpUOJEXEHHO moJaraerciad JuMHeRHO nefopmuEpyemoft. B kauecTBe Ha-

YaJBHOT'0 NPUHHMAETCA €8 COCTofHue, KOIHA EeCTKOCTHHE XapaKTepUCTUKH
OCHOBAHEA HU3BeCTHH. Jllajlee NpOM3BOMMTCA CTYHmEHYATOE HapamusBaHue HAP-
py3k#. [lociie KaxnoRk CTYIeHH OHpeleJANTCA M QHAJM3UDYRTCA YCHJKA B
9JIEMEHTAX OCHOBAHMA H B COQOTBETCTBHM C 3aJaHHOX QyHKUMe® "Hanpaxe-

HHEe - IefopmalMia”™ H3MEHANTCA HX XCCTKOCTE. CTyleruaToe HapaljdBaHHe

HAUpPYy30K ¥ Bo3lefcTBHit mpofoJEAeTCA O NOJHOTO MCUCPISHUA MX 3aJaH- |

HHX 3HaYeHuH.

4.4. Kak H3BEeCTHO, TOYHOCTH pelleHUA 3ajaud B OoJbuof CTeneHH 3a—

BUCHKT OT KOJMYeCTBA MAI'OB HAPDAMMBAHHMA HATPY3KH, BEeJHUMYHMHH KAxIOIO
mara. HenpaBMJBbHHR BHOODP HNOCJIENOBATEAHHOCTH MAT'OB MOXET NPHUBECTHE K

CoJabimM omMOKaM. (OOHYHO, CTYNEeHM HATUpPYXeHUA NPHHHANMAKNTCA OJEHAKOBHMA,

HA3HAYANTCA HA YDOBHE MCXOJHHX IAHHHX pACYeTIMKOM HA. OCHOBANHH
NpenBapHTeJbEOR OLBHKH HeJHMHEMHOCTH CHCTeMH WM OpeIHIyumero OmHTAa.

O4eBHOHO, 49TO IpelyranaTrhs ONTHMAJIBHOE KOJUYeCTBO CTyneHe$! Harpyxe-—

HUA M BeJMYAHY KAXOOX M3 HIX B KaAXIOM KOHKDPETHOM CJy4ae JOBOJBHO
TpyOHo. lI03TOMYy OpUXOMUTCA IeJath NpoOHHe pacdeTH, aHAJM3UPOBATH

Pe3YJAHBTATH M BHOCHTL HEOOXOJEMHE KOPPSKTMBH. Ecym aHaJm3 pe3yJabTa-

TOB II0OKA3aJl HEeIOCTATOYHY® TOYHOCTH, [IPOH3BOIUTCA HOBTOPHHU CYeT HDH

doJbmeM KoJM4YecTBe maros. lIpp4eM B pdANe CJydaeB,npR pacdueTe OCmUP-—
HHX CYMOCTBEHHO HeJMHEHHHX CHCTeM,9HCJO WAroB JJIA NOJYyYeHUA HeoO-

XONUMOR TOUHOCTH pacdeTa MOXET BHXOIKTEL 34 JOCTYNHHE IpOJeJH.
B paspadorannoit B cocrase "VYxaszaHui" mporpamme (-3IB aHAJHU3 Xa-

nncT

1.020.4-5N8.0-2 04N3 10 |

OOPMAT A 4

(DEABKO

ONEPATOP

NoAN. K NATA

pakTepa HeJMHEeHHOCTH NPOM3BOMMTCA IPOTrpaMMHO B IpoIecce camoro pe-
MeHNA ¢ y9eTOM M3MEHOHHA XeCTKOCTH pACCYMTHBAoMOX CHCTEMH HO Mepe

HarpyXeHusg. KpoMe TOI'0, HA& OCHOBE pe3yJbhTATOB NpPOrpaMMHOI'O AaHAJH3Aa

ABTOMATH3HPOBAH BHOOp Wiara.

BeJquHa OpUpameHHA HATDY3KM HA KaXOOM [Iare onpelleJiAeTCA B 3a-
BHCUMOCTH OT sa,ua.ﬂgoﬁ OOTPElHOCTH, HMCXONA U3 CJeIyniuero ycJIOBRUA.
i (AG“AG) < [K]Ff 'p, 208
a0 , alb _ COOTBETCTBEHHO NpUOJOIXeHHOE M TOYHOE 3HAYeHHe IpYpa-
[leHM#¥ HanpAXeHH B 2JIeMeHTaX MOIeJM OCHOBAHMA,
[R]rp. - [peleJbHOE HalpAxXeHue, OpPA KOTOPOM I'PYHT HepeXOmHT
B COCTOAHME TEKYy4YeCTH;
P - BesuuuHa 3anaHHOil NOCPENHOCTH B HOPOLEHTAX.
CyMmMapHad MOT'PeNHOCTh PeleHUsA JAHHOR 3amadd He mpeBHmaeT P4,
rae M- KOIEYECTBO To4YeK H3joma Ha guarpame O - £ .

Tak Rak 3aBucEmocTH O-& IWiIa 3JeMeHTOB MONEJM OCHOBAHMA 33JAaHH

B BHJe KYCOYHO-JMHeiHHX QyHrim#, To mpu P=0 (B pamMKax HCXOMHHX
THIOTE3) peleHue ABJAETCA TOYHHM. CJeayeT y4ecTh, 4TO HpH COJIBIOM

KOJHYECTBe CTepxHeft, MOIeHMpYyOUMX OCHOBAHME, KOJMYESCTBO WAIOB X,

eCTEeCTBEHHO, BpeMA pelleHUA 3aa4Y¥ MOI'YT CYmMeCTBEHHO Bo3pacTH. ll03-

TOMYy B TaKMX CJy4adx IeJiecoolpas3Ho NpEHUMATH P>0, 9TO HO3BOJMT
COKPATATh 3aMETHO YHCJO IArOB K B TO XK€ Bpemd NOJYyIATh NPHEeMICMYD
TOYHOCTbS.

MeToX oImpeneJieHHd BEJMYMHH MAra HCKJNYHJI HeoO0XOIHMOCTH pa3fe—
JeHUA pacYeTHOM CHCTEMH HA JMHOMHO KX HeJHMHeHHO-NeQOpMEpyeMHEe, 9YTO
TAKEEe 00Jier4aeT padoTy HOJB3I0BATEJD.

4.5. n1a cocraniieHUs McxomHoX MHPOpMAMHE X OporpamMe HeoOXOoIoE-
MO HNONIOTOBHTH paCUETHY® CXeMy CTepXHeBO# MOoIe/M  KOHCTDPYKUMH H

NIPOHYMEPOBATH HA CXeMe CTEpXHH K y3JH. Hyscpamyusa HEeM3BECTHHX BH-

HOJHAeTCA OpOr'PaMMHO.

T
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PacueTHaa cxemMa JNOJXHA COXEepXATh CJCLYKNUe INAHHHE:
a) TEOMETPHEIYOCKHOE XapaKTepPHCTHKH
(KOODIMHATH Y3JIOB B OPAMOYIOJHLHOR CHUCTEMe KOOPHMHAT X YIJH WICTOIO
BpauseHuA JJIA KAXHOI'0 CTepXHA):

6) Xe CTKOCTHHS Xa8pPAaKTOeDPDHUCTHXK U 3JeNeH-

TOB MOJeJn (QYHIAMEHTHO-NOMBAJBHOR KOHCTPYKIMY H HAJ3eNHOR dacTH
3MaHus - M3I'UOHHEe XBCTKOCTH OTHOCHTEJLHO INIABHHX OCeH molepevHoro
CEYCHUA, XECTKOCTH HA KPYJYeHHEe M OpPOJOJIbHHE XeCTKOCTH:

CTePXHoe#H B

B) cnocod COOIHKHOGHESH

y 3JaX;

r) TpaHHYHHE YCJIOBHH;

I) BHeUWlHHEe BO3xellcTBHUAA (CoCPeOTOYCHHHS CHIH
MOMEHTH, NpYBEJSHHHE K Y3J0BHM), ECM (yHIaMeHTHO-NOABAJNBHASA YACTh
PACCUUTHBAETCA OTH6JbHHO, TO BHEUHNMI HAIDY3KaWHE LIA Hee ABRJADTCA
peaxTiBHle CWIH, NPWIOREHHHE B Y3JiaX ONEDAHUA KOHCTPYKIUHE HaL3eM—
HO4 YaCTH 3JaH4A H OOJYYeHHHE B pe3yJbTaTe €6 pacysTa KaK CaMoCToA-

TCobHOHM CcHLTeMH.

OCHOBAGQUHHKAH

") LAA CTEepPDXHEeR MOLeEeJAHR

3d4dl]abT?OC4Hd.

koo{huiMeHTH RecTKocT® C, wm Cjp

ILJICLSJM yIACTKOB OCHOBAHMUA, 3aMECHEHHHX CTepXHAMH;

3HAUCHMA Hpele/bEHX HAOpaxeHiud B IpYHTE [R]I.p',mm KARJOI'0
YYaCTKA OCHOBAHHKA;

BeJUYHMBH BepTUKAJBHHX O6peNMelleHUU }f‘: OCHOBAHKA, BH3BAHHHX OpPO-

CAIKON Wil DOrpadOoTKOX.
ABIAAODTC A

4. Pes3yabTaTaMH pacywerTa

i3MI7“HHEe, NpONOoJbHEES YCHJIMA M Iepepel3HBanilie CHJH B 9JEMEHTaX
MOLEJIY HAN3EMHKX KOHCTPYHKUMR ¥ YHIAMEeHTHO-IOABAJLHOK YaCTH;

[10JIe HanpszeHu B oCHOBAMIMM X CTAIMA ero padoTH HA OTHEJbHHX

QOPMAT A 4
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NOAM WU NATA

y4aCcTKaX ;

JMHeMHHE Y Y3JIOBHE [IepeMelleHMs BCeX Y3JI0B pacCyeTHOHd CXeMH.
4.7. DIporpamya G-31B paspadoTaHHa Ha As3nke TOPTPAH-IYV xna EC 3Rd!
B cucrene 0C6.1.
Padoyaa mporpaMvHasg IJOKYMeHTaURd NC KCHOOJH30BAHED X CONPOBOXIE—
HMD OPOrpaMMH CONEPXMTCA B OTpACJEeBOM (OHIS aJI'OPHTMOB H IpOI'paMM

lFoCrpaxZaAHCTPOA NpPHE MHCTHTYTe KueB3HMMOI. |

5. IPEIBAPUTEILHHA BUBOP BHCOTH
KECTKOH OYHIAMEHTHO- IOABAIBLHOA YACTHU
O.1l. IIp¥ OpOEKTHPOBAHUM 3NAHMA C HpHUNMEeHEeHUMEM XeCTKOX JyBIaMeHT-
HO-IOMBAJILHOX YaCTUd BO3HMKAET BONPOC HA3HAYeHWsA ee BHCOTH, A
oJecnedeHus TpedyeMo¥ EeCTKOCTH H NPOYHOCTH KOHCTPYKIMA.

OpPEEeHTHPOBOYHO HEOOXOMUMYy® BHCOTY (YHIAMEHTHO-NOIBAJNBLHOR dYacTH
NOXHO BHOpPaTh, PYKOBOACTBYACH NpEINCTABJCHHHMH B ADHJIOXOHME I Ipa-

QEKAMM, KOTOpHS JADT BO3MOXHOCTH OHNpPENSJHMTH NPUGJMEEHHO OGJACTH

BO3MOXHOI'O NpUMEHEeHMS KOHCTPYKTHBHHX CXeM C XOCTKOR (QYHIAMEHTHO-

NOXBAJILHOK YacThb.
I'paguKy NOCTPOEHH A HAC0pa XOHKDETHHX ILJIAHHDOBOYHHX CX6M Sla-

Huit.
Ina Kaxnol cxeMH HA rpafuKe OO BepPTHK&JBEHOR OCH YKAa3aHa 2Tax—

HOCTH 3JaHHA, OO I'OPH3OHTAJIBHOR OCH - BHCOTH DoxBaJibHOHN gacra. 00-

JACTH IIDAMeHOHHA KaXNOH K3 cXeM NON KOHKDSTHYD® YHM(MIMPORAHHYD
HAarpys3Ky X I'DPYHTOBHE BO3NSHCTBHA OI'DAHMYHBASTCA COOTBETCTBYNUCi

KPHBOXK.
Ha3HadeHHad, TaxkuM 06pa3oM, BHCOTA (PYHIAMEHTHO-NOJMBAJBLHOR YacT:

¥ NpUHATHY BApMAHT KOHCTDYKTHMBHOI'O pemeHua (cOopHuE, CGOPHO-MOEO-
JaTHEul, MOHOJMTHHHE) 0083aTeJpHO MOJXKHH OHTH OCOCHOBAHH NOCJIE YDl

9145 /1

pacY8TOM.

ri
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Hecywana cnoCOOHOCTH CTEHOK IHAPpPArN X8CTKOCTE IO

6. [IPOBEPKA IIPOYHOCTH KOHCTPYKLVM
QYHJIIAMEHTHO - OMBAJIEHOX YACTR

HopMaabHOR cmie B TC/M

Taomma I

6.1. ocae ompenejieHHA BHYTpPEHHUX YCHMH BHIOJHANTCA CJeLyRLde . b “
NPOBePKM HOPOYHOCTHE KOHCTDYKIME HYJEBOr'0 LHMKJA: § 2 et
5 & 2,0 120,0
OPOYHOCTL CeveHuit mo momepeunoft cmie; —5 2,8 100,0
IPOYHOCTDH IO 3AKJAJHHM H3NSJHAM [0 BODTMKAJIHEHOMY X IODM30HTAIL- cn% 3,3 100,0
HOMy WmBAM IODH CGODHOM BApHAHTE pSMEeHUd, M OPOYHOCTH BEPTHKAJD- %E, 3,6 100,0
HHX H T'OPH30HTAJBHHX CBA3e#t chasura npa CGOpPHO-MOHOJMTHOM BapHAH- - 4,2 80,0

TO, .
Hecyue CnocOOHOCTH ceYeHUR mquapparM X6CTRKOCTH IO

IPOYHOCTE OOBA3IOYHHX IIOACOB HA pACTAXEHHE RJIE CEATHe.
IONepeYHo CHIe B TC

JoJIHaa Hecymad cHoCOOGHOCTh (QYHIAMEHTHO-IQABAJLHOR 4ACTH IO IO- Tadomia <

mepovHO# cuye ompeletseTcA HECYWHMA CHOCOGHOCTAMM €€ COCTaBJLIDMKX CGopHHIl BapUAHT C6OpHO-MOHOJIHUT -

sJeMeHTOB (JecrmonodnHe QuapparMH XeCTKOCTH, OOBA30YHHE HosACA). ONHO M IBYXIIOJOYHHE CeCIIOJIOYHHE

C IXOCTATOYHOX TOYHOCTHN MOXHO IDHHMMATH, 4YTO IOPOINOJHHHE YCHJMA

|
|
I
NPOYHOCTDH HPH CRATHE IO YOPH3OHTAJBHHM COYEHHMAM;
cey

CEATHA V.M DPACTAXCHUA, BH3IBAHHHE H3IMOOM KOHCTDYKIEM, BOCHDUHHNMA-

DTCA O00BA3OYHHME IOACAMH.
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6.2. HecymmEe cnoCoGHOCTHE 2JeMEHTOB XeCTKOH (yHIaMeHTHO-NOIBAJb-

w
o
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HOX 4YaCTH pa.CYMTAHH B COOTBeTCTBHH cO CHHIl [I-21-70 "beTOHHHE M Ae-

I\

-
o
O
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0o
-
-
-~
-
-
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o
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Je300eTOHHHS KOHCTDYKIHH".

W

o
o
4
S

Hecymue CHOCOCHOCTHE JuapparM XeCTKOCTH IO IPOYHOCTHE CEYCHHH,

oD
—
KN

o
OO

AV,

I

o

o O

—q
o
9
-,

8|8

HODMAJBEHX K NPOJNOJBHOR OCE SJAEMOBTA H NPOYHOCTH CedeHuit, HAKJOHHHX |

K NpoloJibHOH ocH 3JjieMeHTa NpHBelleHH B Tadmmax I, 2.
1lOKOJIbHHE NAHeJ M, ABJAXIMUMETA OI'PAXIARIVMA KOHCTPYKIMAMH, pacCYd-

TAHH H& OeACTBHE BeDTHKAJBHHX HAUPY30K OT BHIEJEXAMUX CTEHOBHX Ia-

Hecymas cmnoCOOHOCTH, OCBA30YHHX OQJOK OOpeResideTcd B KaXIOM KOH-

KpeTHOA CJiydae B 38BHCHMOCTH OT MAPOK HNpMMEHsEMOI'0 M3deJoid OTJi-

HaJe (cM. Bumyck O2I cepmu 1.030.I-I) ¥ Ha neiicTBHE I'OPH3CHTAJL-

yapiExXcAd THIAMM apMADOBAHMA.

HOR HArpys3KH. g
B xayecTBe I'OPH3OHTAILHOR HArpDY3KH IPDHHATO HACCHBHOE JIABJIEHHE

o e O] _MOAN W AATA | E3Am i
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IPYHTa OOpaTHOU 3aCHIKH.

[Ip# aToM, GOKOBOE I'OPU30HTAJBLHOS JABJICHUO HNepelaeTcd Ha JUCK

DepEeKPHTHUA ¥ SJVIEMBHTH HUXHUX OOBA30YHHX NOACOB (JyHIAMEHTHO-IOIBAJIb-
HOK 49acCTd 3IAHUH.

|

) PacyeTHAs CXeMa LOKOJBHHX HaHeJeil Npu NeHCTBUE IOpH3OHTAJIbHOH
= HArpy3KH.

- -1 050

S iZ

% /7/757//&;00&2?:/.

3

3

¥4

[ - pMHA NaHeJH;
Lp - pacueTHuli TOPH3OHTAJBHHA IPOJET NAHEJH;

/H ~ BHCOTA HAHEJH:

H/a.- pacueTHH! BeDTHKAJBHHR OpoJeT HaHEJH;

P - BepTEKAJRHAA HArPY3Ka OT CTeE SHaHMA (OOI'OHHAA);

91,9 2 — HODMATHBHAA HArDPy3Ka OT Beca I'DyHTa H BPeMeHHO# HArpys-
KH.

?I = ?/5/0. -+ 2Cﬁj (‘7/‘5"-#-‘-‘-?) y
j2 2910 L (0 0o5?) 2 (450 53
- YVIeJBHHA Bec I'pyHTa, paBHuH# I,8 TC/M ;

tf YIoJ BHYTDEHHOI'O TDEHEA IpPyHTa, pabauit 28° ;
C - yIeJbHOS CIEIUIeHHe IPYHTa, paBHoe 0,22 krc/cM® .

KosdduigeHT neperpyskd Iad 7; Y ? > NPHHAT paBHHM I[,2.
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KOHCTPYKTUBHAR CXEMA WECTKOU ®PYHAAMEHTHO - NOABAADHOW YACTU 3AAHUR

A-A
AAQ CBOPHOTO AAR CBOPHO- MOHOAUT-
BAPUAHTA HOFQ BAPUAUTA
KOAOLUA BEDXHAA 06BR= woaQHUA BEDXHUA MOUOAUTUDIK
F0UHAS BAAKA XEAENOBETQUHDIK NOAC

R U e e
ANADPATMA AVADONPATMA
KECTKQCTU WKECTKOCTW

L = sy, ~ligpeepees Julsgmny

-2 000
~2,30Q
~3 300
-3 600
-4,200
]
¢ L
HUXHAA OBBA- PYHRAAMEHT NO HUMUUMA MOHOAUTHDIM
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