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OTPACJIEBOM JOPOKHBIA METOIUYECKHI JOKYMEHT

PexoMeHAAaIUH 110 IPUMEHEHUIO TKAHEBBIX KOMIIO3HIIHOHHEIX
MATEpHAJIOB MPH PEMOHTE KeJ1e300€ TOHHBIX KOHCTPYKIIHIA

MOCTOBBIX COOPYZKeHHIi

1 O6aacTb npuMeHeHust

1.1 Hacrosmmii oTpacineBoii METOAMYECKHH JOKYMEHT  COJCPIKUT
PEKOMEHAAUMU [0 PEMOHTY U YCHIICHUK) SKCIUTYaTUPYEMBIX Kene300€TOHHBIX
KOHCTPYKLIMH MOCTOBBIX COOPY)KCHHII Ha aBTOMOOWIBHBIX AOpOrax o0OLLEro
I0NIb30BaHus (PeaepaTbHOTO 3HAYCHHA € TOMOINBIO TKAHEBBIX KOMITO3HIIHOHHBIX
MaTepHalioB  Ha OCHOBE BBICOKONPOYHBIX VIVIEPOAHBIX BOJOKOH C LENbIO
YBEINUYEHUS] WIA BOCCTAHOBICHMUS HECYIIEH CHOCOOHOCTH KOHCTPYKITHIA.
OrpaHuueHns 0 KIUMaTUYECKUM YCIIOBUSAM NPUBEICHLI B pazaene 7.2.

1.2 TlonoxkeHWs! HACTOALLETO METOJMYECKOr0 JOKYMEHTA TIPETHA3HAUYESHBI
JUTSl IPUMEHEHMS] OPraHU3aLMsIMH, BBIONHSIOMUME PaGOTH IO TIPOSKTHPOBAHUIO
YCWICHUSI ~ KOHCTPYKIMHA M OCYLIECTBIIOIMMH  PEMOHTHBIE  PabOTHI

3KCIULyaTUPYEMbIX MOCTOBBIX COOPY’KEHHH.

1.3 VYcunenue KOMIO3UIMOHHEIMH MATEPUATIAMH  KENE300€TOHHBIX
KOHCTPYKIMH TIPONETHEIX CTPOCHHH W OMOP PEKOMEHOYETCS TPHMEHATH MpPH
HECOOTBETCTBMM  (pakTHueckoM  Hecywield  cmocoOHOcTH — TpeGOBaHHAM
JEMCTBYIONMX HOPMATHBHEIX JOKYMEHTOB. (aKTHUECKYI0 TrPY30HOIBEMHOCTD
TOPONETHBIX CTPOCHMH W  HECYIIYI0 CIOCOOHOCTH OTACNBHBIX DIIEMEHTOB
IIPOJETHBIX CTPOECHUI U onop onpeneritor no OJIH 218.0.032-2003 [1] ¢ yuérom
pe3ysbTatoB 00cnenoBaHKs (MCIBITAHWS) KOHCTPYKOMM. [N KOHCTPYKUMit ¢
Je(exTaMu 1 IOBPEX/CHUAME YUUTHIBAIOT BIHSHAE A€(DEKTOB 1 MIOBPEKACHHMN HA
HECYILYO CIOCOOHOCTB  KECTKOCTh KOHCTPYKIIAIL,

VYBenmnueHne Hecylel CIOCOOHOCTH 3JIEMEHTOB KOHCTPYKLHH TpeOyeTcs



OJIM 218.3.027-2013

MpU HEOOXOJMMOCTH MPOIYCKa CBEPXHOPMATUBHON HArpy3ku (TSKEJIOBECHOTO
TPAHCHIOPTHOTO CPEACTBA) M KOMIICHCALMH YTEPSAHHOW HECYIe CIocoGHOCTH
(Hanpumep, u3-3a YMEHBIIEHHUS CEYESHUS apMaTyPhl W3-3a KOPPO3HH, TOBPEKACHUS
6eToHa, YBEMUCHHS TIOCTOSHHO Harpy3KH Ha COOPY)KEHHE).

Pexomennyemelii nuana3oH JUIMH NPOJIETHBIX CTPOCHUH, MPU KOTOPBIX
MPUMEHEHNE TKAHEBBIX MATEPUANIOB HauOoee palliOHAIIBHO — IPOJIETHL B CBETY
15420 M gna Oamok ¢ KapkacHOW apmarypoit W mponérel 18+33 M mis
[peBAPUTENBHO HANPSKEHHBIX OAIOK.

1.4 VYcuneHue ¢ HCHONB30BAHUEM KOMIIO3MLMOHHOIO Marepuaia Ha
OCHOBC TKaHEW U3  YIICPOAHBIX BOJOKOH IO3BOJNAET  BOCCTAHOBUTH
paboTOCTIOCOOHOE  COCTOSIHME KOHCTPYKIIMT M MOBBICHTH  JIOJTOBEYHOCTH
COOPY>KEHHsSI WJIM €ro KOHCTPYKTHBHBIX 4YacTeii W 31eMeHTOB. IIpuMeHcHmE
NOAOCHBIX MATEPHAJIOB ISl YCUJICHHS PEKOMEHAYETCSl DU CHIDKEHUM Hecymiei
CIIOCOOHOCTH GANOK WM MUIMT NPOJETHBIX CTpoeHuid 10 50 %, a S1eMEHTOB ONOp
— 10 30 %.

1.5 TloMmumo ycuieHus (BOCCTAHOBJIEHHs Hecylled crnocoOHOCTH)
KOMIIO3HLIUOHHBIE MATCPHAIBl HA OCHOBE TKAHEH PEKOMEHIYETCs MCHONB30BaTh
JUTS YCTPAHEHHS WMCIOLIMXCS TIOBPEXICHHUN KENE300€TOHHBIX KOHCTPYKIHIA:
MEXAHUYECKMX MOBPEXKACHUMN, TPEIIMH B 3allUTHOM cjioe OeTOHA KOHCTPYKIIMIA, a

TAKKE ¢ UEITBI0 KOMIEHCAIIMH HEAOCTAaTOUYHON TOJIIMHBI 3alMTHOTO CJIO.

2 HopmaTHBHBIE CCBUIKH

B HacTosimeM METOAMYECKOM MOKYMEHTE HCIIONB30BAHBI HOPMATHBHBIC
CCBIJIKH Ha CJIEAYIOIIE JOKYMEHTHL

T'OCT 8728-88 TTnactudukatopsl. TeXHUUECKHE YCIOBHA

T'OCT 8736-93 Tlecok Wi CTPOUTENBHEIX Pa0OT. TEXHUYECKUE YCIOBUS

I'OCT 9077-82 Ksapry MosoThlii NbUICBHAHBIH. OOMUE TEXHUYECKHC
YCIOBHS

T'OCT 10178-85 TIloprnmaHalieMeHT ¥ HUIAKONOPTJIAHALIEMEHT.

TexHuuueckue ycaoBus
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IF'OCT 10587-93 Cwmonbl 3SNOKCHAHO-AUAHOBBIE HEOTBEPIKAEHHBIC.
TexHu4eckue yciosus

I'OCT 17624-87 bBeroHbl. YIbTPa3BYKOBOW METOA  ONpelENCHUs
npounoctu. Baamen 'OCT 17624-78, TOCT 24467-80

T'OCT 22690-88 beronbl. OmnpeieicHHe TMPOYHOCTH MEXAHUIECKHMHU
METOIaMH Hepa3pyIIaloero KOHTPOIIS

T'OCT 22904-93 KoHCTpyKUHH Kene300€TOHHbIE. MAarHuTHbIA METOJ
OIIpeIeTICHNs TOIIIVMHBI 3allIATHOTO CJI0sl OETOHA U PACIIOJIOKEHUS apMaTyphl

I'OCT 25601-80 Pacuerl W HCOBITAHUS HA MTPOYHOCTB. METOMBI
MEXAHUYECKUX UCHBITAHUN KOMIIO3UIMOHHBIX MarepualioB C MOJMMEPHOM
Marpuleil (KOMIO3UTOB). MeTO MCIBITAaHUS TUIOCKAX 00pa3loB HAa PaCTKEHHE
NIPH HOPMAILHOM, MTOBBIIEHHON W MOHMXEHHON TeMIeparypax

T'OCT 25706-83 Jlynel. Tumbl, OCHOBHbIE mapamerpbl. OOuMe
TEXHUYECKUE TPEOOBAHUS

T'OCT 28570-90 Betorsl. MeTonel onpeeneHus MPOYHOCTH MO 00pasiam,
OTOOPaHHBEIM U3 KOHCTPYKIIHH

T'OCT 12.1.007-76 Cucrema cTaHIapTOB Oe30macHOCTH TpyAa. BpemHbie
BemecTra. Kimaccudukaums v obmpe TpeboBaHus 6€30MacHOCTH

I'oCT 12.1.013-78 CCBT. Crpoutenscro.  IneKTpoOe30nacHOCTb.
O6mme TpeboBaHus

I'OCT 12.3.002-75* I1pouecchl Npou3BoACTBEHHBIE. OOIIHE TPeOOBaHUSA

TOCT 12.4.011-89 Cucrema cranmaproB GesomacHOCTH Tpyaa. Ouku
3aiUTHBIE. TEPMUHBL MU ONpeeICHUS

Ceon  mpasun  «CIT  35.13330.2011 "Moctel u  TpyOBI"».
AxryamusupoBanHas penakuus. CHull 2.05.03-84* M. 2011

3 TepMuHbI 1 Oonpeae/IeHus

B macroamem OJIM  npuMEHEHBI  chefylomme — TEPMHHBI  C

COOTBECTCTBYIOILIUMHU OIPEACIICHUAMMU.

1 mocToBoe coopyxenne: VICKyCCTBEHHOE COOpY:KEHHE HAf PasiTHUHBIMU
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TIPEIATCTBUAMH [ IPOIYCKA PA3IMUHBIX BUAOB TPAHCIOPTA H NEINEXOA0B, & TAKKE
BOJZIOTOKOB, CeNeH, CKOTa, KOMMYyHUKAIWMIl pa3anuHoro HasHaueHusd. K oTo# rpymme
COOPYKEHHI OTHOCSTCS MOCTHI, MyTEHNPOBOIBL, ICTAKA/bI, BUATYKH, CKOTOIIPOTOHEI,
TpyOOIPOBOTHI.

2 padoTocriocoGHOE COCTOSIHHE KOHCTPYKIUII MPOJIETHBIX CTPOEHUN U
omop: CocTosHHE, TIPY KOTOPOM 3HAYCHHA BCEX HAPaMETPOB, XAPAKTEPH3YIOINX
CTMOCOOHOCTh ~ BBITIONHSTH  TOJHOCTHIO WM YaCTHYHO 3a/aHHblEe  (DYHKIIH,
COOTBETCTBYIOT TpeOOBAaHMAM HOPMATHBHO-TEXHUUECKOM WM KOHCTPYKTOPCKOM
(MPOEKTHO¥) OKYMEHTALMH.

3 KOMNO3WIHOHHBII MaTepuan: Marepuan, COCTOSIINM M3 MAaTpPHIIBL,
apMHUPOBAHHOM TKAaHEBBIMH MAaTepHalaMH C BBICOKOIIPOYHBIMH  BOJIOKHAMH
(HanosHUTENb MaTpULbl). HamonHutens MaTpuisl npeacrasicH B JanHoM OJIM Tpéx
BHJIOB:

-JIeHTH - mmpuHa moJoc A0 300 mw;

-XOJICTHI - mmpuHa noJioc cebime 300 go 500 mm;

-TKaHW - [IMpHHA MaTepHuana ceeime 500 Mm.

4 O003Ha4YeHHS U COKPALLEHUS
B HacrosImeM METOAMUECKOM TOKYMEHTE MPHHATHI CICAYIOMIE 0003HAYCHHA
U COKPAIIECHUS:
1 AQ: Henocraromas nomnepednas cmiia (TpeOyemMoe yBEITHUYCHHUE
Hecyiel CrocoOHOCTH IO TIOTIEPEYHOM CHITE).
2 AM: Hepocraroommiit MOMEHT BHYTPCHHEW mapel (TpeOyemoe
YBEJIMUEHHE HECYILEH CTOCOOHOCTH MO M3rHbAIOIEMy MOMEHTY ).
3 AJ: Hepocrarommii MOMCHT HMHEPIHM CCUCHHS (HCOOXOMHM IS
YBENMYCHUS XKECTKOCTU CEUCHUS).
4 Q, M: PacuétHble 3HAYCHUS TOMEPEYHOH CHJIBI M M3rHOaroIero
MOMEHTA B CEYECHUSX OAITKH.
5 Ry, Fy: PacuérHoe cONpOTHBICHHE M TUIOIAAb CCUCHUS JIEHTHI
(xoncTta), BXOAAIEH B COCTaB KOMIO3UIIMOHHOTO MaTepHaia.

6 Ryy: PacuétHoe conportusiieHre 6ETOHA PACTKCHUIO.
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7 h, hp: Bricota 6anku 1 BeicoTa peOpa Oanku.

8 x: PaccrosiEue oT Bepxa OATKH JI0 TICHTPA TSKECTH CHKATON 30HBI
6erToHa.

9 t,: PacuéTHas minHa O6aku.

10 h’: Boicora Hak/ieliku Ha GanKy 0XBaTHIBAIOIIEr0 XOMYTA.

11 b, h™": ToNImMHA CTEHKH | BHICOTA pebpa Gank.

12 hy: PaccTosHHE OT LEHTpa CEUCHMsS JICHTBI, PACHOJIOKECHHOHN IO
HU3Y KapKacHoii 6aiku, 10 Bepxa Oalkn.

13 a: To xe, no au3a Ganku (a+hy=h)

14 h,,: TomuuHA MIATHL

15 z;: PaccTrosHHE OT TOYKHM TIEPECCUECHMsS] BO3MOXKHON HAKJIOHHON
TPELIMHEL 10 TOYKH, PACIOJIO’KEHHON Ha MEepEeCCYEHUH HAKIOHHOWU
TPEIIMHBI ¢ OCbIO HAKIIEEHHOM JICHTBI.

16 a: Yron HaklIOHa OCH OTOTHYTBIX CTEpXHEH (Iy4koB) K
TOPHU30HTAIIH,

17 Ey, Es: Moaynu ympyrocts yriiepoOAHBIX BOJIOKOH M O€TOHA Tpu
pactsbkenun (E, — MOAyNb yIPyrocTy apMarypsl 6aiok);

18 ¢: TonmmuHa CTCHKY OaKH;

19 A: YanuHeHue HIKHUX BOJIOKOH Oalikil Ipu €€ u3ruoe;

20 y: Tlporu® Ganku npu U3ruoe;

21 K': Koo puiueHT HepaBHOMEPHOCTH OTHOCHTENEHOTO Y THHEHHS
HIDKHEH TpaHu OaJIK| 10 JJTHHE,

22 ¢: HAIIPSDKEHYS B JICHTE YCUJICHHUS,

23 6y TTIABHBIE PACTATUBAIOLINE HANPSOIKEHNS,

24 & OTHOCUTEINIbHOE YANMHEHKHE OeTOHA 10 HU3Y OalloK;

25 Ryt pacuéTHOE COTPOTHBIIEHHE OETOHA OCEBOMY PACTSHKEHHUIO,

26 R; F: pacyéTHOE CONPOTHBIEHWE apMaTypHBIX XOMYTOB H
IO/ UX CEUCHUS,

27 Ry paiuyc apMUPOBaHHs CEYECHUS,
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28 my mq: K03bPHUMEHTEI yCIoBHA padoT;
29 Ey: MOy YIPYTOCTH JICHTHI YCHIICHHNS TIPH PACTSKCHUM,
30 Eg: Mmoaynb ympyroctr 6eToHa Ha CKaTHe;
31 y: KosdPuuueHT pacKphITUs TPELIMH;
32 KM: KoMNOo3ULHOHHBIH MaTepua,

34 B*: Yron HakioHa Topua Oanku npH €€ u3rude.
p p

5 lIpumensieMbIe MaTePHAJIbI

Ilpm  yCWIECHMH  KeNE300C€TOHHBIX  KOHCTPYKIMHA  PEKOMEHIYETCS
KCIIOIb30BaTh KOMIIO3UIIMOHHBIE MAaTEPHATEL, CO3AABACMBIE HENOCPEACTBEHHO HA
PEMOHTHPYEMOM OOBEKTE M3 JIEHT, XOJCTOB U TKAaHEH, BTAIUIABAEMBIX B CJIOM
AMOKCUAHOrO Kied. CBOMCTBA TKAHEBBIX MATEPHATIOB OIPENEIIAIOTCA THIIOM
MPUMEHSAEMOro BOJNOKHA. Hacrosume «PekoMeHmauMm» NpexyCcMaTpUBaioT
UCTIONIb30BAHUE TKAHEBBIX MATEPHATOB, B KOTOPBIX BOJIOKHA DACIIOIOXEHBI B
OJTHOM WJIW JABYX NCPICHAWKYJISIPHBIX HANPaBICHUAX (OJHOHANPABICHHBIC U
JBYHANIPABIICHHKIE XOJCTHI ¥ JieHTHI). JomyckaeMblii amanasoH pasOpoca
XapaKTEPUCTHUK JIEHT M XOJICTOB HA YIIIEPOAHOIN OCHOBE, pekoMeHayeMsblii OJIM,

TpUBEIEH B TaOMHIE 1, a XapakTeprcTik KieéB - B Tabnuue 2 ([2], [3]).

Ta6auua 1 — Jlonyckaemblii auana3oH pa30poca XapakTepHCTHK JIEHT H

XOJICTOB
HaumeHnoBanue nokasarenei 3HaueHHs Mokasareneit
OHOHAIPABIICHHBIX JIBYHAIpaBJIeHHbIX JIEHT
JICHT 1 XOJICTOB
1lBer Uépmpiii (Hanbonee pacnpocTpaHEHHBII)
Bun merenus TTonotHO Capxa
IIupuna, MM 200+300 300500
TIOTHOCTD XONCTA, [/M> 200400 300+500
TonimuHa X0acTa, MM >0,100 >0,100
TIpo4HOCTB BOJIOKOH Ha > 3000
pactskenue, MITa
Jedopmanust npu paspoise, % >1,0
Monyas ynpyroctu (E), MITa > 200 000

Pac4éTHOE CONPOTHBIIEHKE JICHT (XOJCTOB) PACTSHKEHUIO ONPEACNSIOT 10

pe3yibTaTaM MeEXaHW4yecKMX wucnbiTanmii oOpasuoe mo ['OCT 25601 ¢
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o6ecnieueHHOCTEI0 0,95 ¢ yuéToM k03 QUIUEHTOB HaA&KHOCTH 10 HA3HAYCHUIO

(0,95) u mo marepumany (1,2), a Taroke kodthdumuenra ycnoeus pabor 0,8.

Hanpumep, npu npounoctu xosncra 3000 MIla pacuéTHOE CONPOTHBIICHHE PABHO
3000:0,80,93

Ry =—75— = 1900 MITa.

Tabnuma 2 — XapakTepUCTUKH 3MOKCHIHOTO Kies, PEKOMEHAYEMOTo Ans

TIPUMCHCHUA TIPA HaKJICHKe TKAHEBBIX MaTCcpuaioB

ITokasarens 3HayeHus
IIpounocTts Ha pacTsokeHue, MITa He meHee 40
IIpounocts npu usrnbe, MIla 25+35
Monyns ypyroctu npu usrube, I'Tla >5
IIpounocts Ha casur, MIla >10
Temneparypa CTEKJIOBaHUS, °C He menee 60

Jns OpUKIEeHBaHWS TKAHEBBIX MaTEpPUAIOB MOIYT MCIOIb30BAThCA
OTEYECTBEHHBIE KJICEBBIE COCTABBI Ha OCHOBE AMOKCUAHBIX cMon (3-10 u ap.) no
T'OCT 10587, umeromue ceprudukar KauecTBa M CaHUTApHEI ceprhdukar. B
KauecTBe INIACTU(UKATOPOB PEKOMEHAYETCS NCHONB30BATh (DYPHIIOBHIA CIHPT HO
I'OCT 8728, a B KauecTBe OTBEPAWTENS] — MOJMITWICHNONNAMUH. B kauecTse
HaINoJHHUTENEH UCIONB3YIOT IeMeHT Mapku He Hike M400 no I'OCT 10178 wnu
monoTslii necox mo 'OCT 9077.

HIcXOOHBIMU [JaHHLIMH AJIS OMNPEAC/ICHWS. HOPMATHBHBIX W PaCUETHHIX
3HAYEHUH CHIOBBIX M Je(OPMALMOHHBIX XapaKTEPUCTHK KOMIIO3MLIHOHHBIX
MaTepUaIOB SBIIOTCA CEPTU(GULUMPOBAHHBIE 3HAUCHUS OTHX XapaKTEPHCTHK,
IPEeACTaB/IEMbIE TIPOM3BOIUTENSIMU. HoOpMaTHBHBIE 3HAYECHHUS COMPOTHBICHHUS
PacTSDKCHUI0 M HOPMATUBHLIE 3HAYEHHMs MOpenenbHbIX AedopManuii  KJeéB W
XOJICTOB TPEACTABIAIOTCS TIPOM3BOJMTENEM 110 pE3yJibTaraM HCIBITaHU# (C
obecnieaenHocTei0  0,95).  CoCTaBbl  HEKOTOPBIX  KJIGEB  NPHBEACHEL B

[Ipunoxxennn A.

6 Meroauka pacuéra H 10oA00pa cedeHHS] KOMIIO3HIHOHHOIO
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MaTepHana

6.1 VYcuieHne >ke1e300€TOHHBIX 0ajJOK MNPOJETHBIX CTPOEHHIl
IKCILTYaTHPYEMBIX MOCTOBBIX COOPY:KeHHI

6.1.1 O0wue Ho/I0KEHAS

Kene300eTOHHBIE KOHCTPYKUMU MOTYT OBITh YCHJICHBI NpU paboTe Ha
M3ru0  BHCLIHMM  ApPMHPOBAHMEM  KOMIIO3HMLUMOHHBIMM  MATCPHAIIAMH,
pacrmonaracMEIMI B PAacTSHYTOH 30HE KOHCTPYKIMM W MIMCIOIIMMH HaIpaBIICHHS
¢ubpEl MapaIeTbHO MAKCUMAJIBHBIM DACTATUBAIOIIMM YCUIIMAM (MAapajieNbHO
OCH KOHCTPYKIIIH).

[IpoYHOCTh YCHJICHHOH KOHCTPYKIMH B COCTaBE O3KCILLyaTHPYEMOro
TIPONIETHOTO CTPOEHUS (M3MEHEHHAs HecyIas CTOCOOHOCTh OAlKW WM TUIATHI)
onpeneniercs 1O HOPMAJIbHBIM W HAKIOHHBIM CEYECHHSAM B COOTBEICTBUU C
TpeGoBanmsimi ceoma mpasun CIT 35.13330 (gamee — «CBoja TpaBm).
Kowmnosuuuonnslit marepuan (ganee KM), pacmionokeHHHIH Ha pacTSHYTO#H TpaHu
pebpa Oanku, YYHTHIBAIOT B COBMECTHOH paboTe ¢ Oankoit Ha u3rub mpu
BO3JCHCTBIM BPEMEHHOH HArpy3KH, KoTopas OyJIeT IMETh MECTO MOCIIE HAKNEHKH
KM. IIpn 3TOM HCHOMB3YeTCS THUIOTE3a INIOCKHUX CEUCHHit A OMpENENICHHS
HEHTpaIbHOM OCH CEUCHHS YCHIICHHON KOHCTPYKIWH M PACTSDKECHHS MO HIDKHAM
BOJIOKHAM.

Jo pa3paloTKM TPOCKTA YCHJICHHS TPOBOAMTCH  OOCIeI0BaHHE
KOHCTPYKIMH C BBIABJICHHEM WMEIOLIMXCS HOBPESKICHUM M MX BIMSHUS HA
HECYIIYI0 CIOCOOHOCTP IO HOPMAIFHOMY U HAKJIOHHOMY CCYCHHWSM W Ha
JKECTKOCTh Oanok. IIpH 5TOM yYMTHIBAIOT (aKTHUYECKYIO MPOYHOCTH OETOHA B
CXKaTOi 30HE U (HaKTIHIECKYIO KOPPO3HIO apMaTyPhl.

HcxonHble nanHbIe s pacuyéron

PacuéTnoe conpoTuriIeHne HA pacTsHKCHIE KOMIIO3UIHOHHOTO MaTepuana

(KM) ¢ yuéroMm k0>3)PUIACHTOB HAOEKHOCTH Yy M YCJIOBHS PabOTHI m

onpeznensercs no opmyne (1):
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Rym

Ri= = ¥5; ,
(1
rae Ry — HOPMAarMBHOE 3HAYCHHE IIPOYHOCTH HA PACTSDKEHUE,
ONPENENAEMOE MEXAHUYECKHMH HCIbITAHUAMU 00pasLioB
Tkanu 1o 'OCT 25.601-80 ¢ o6ecneuenHoctsio 0,95 (MITa);
m — Kxo3pbunmeHT ycumoBHS pabOTH, TPHHAMACMBINA  UIL

KOMIO3UIMOHHBIX TKAHEBEIX MATEPUAJOB HAa OCHOBE
YITIEPOIHBIX BOJIOKOH paBHEIM (.8;
¥ — KO3(QOUIHEHT HAn&KHOCTH IO HA3HAYCHMIO, DaBHBIH Ui
aBTOJOPOXHBIX MOCTOB 0,95.
Y — KOXQOUIMEHT HAAEKHOCTH MO MAaTepUaly, NPHHAMAECMBIA
PaBHBIM ISl XOACTOB 1,2 mpu pacuérax 1o HpeacsibHOMY
COCTOSHHHIO TIEPBO# Ipymibl U paBHeIM 1,0 mpu pacuérax mo
HOPENETIBHOMY COCTOSHHIO BTOPOM IPYIIIIBL
Bce pacuérhl JODKHBI OBITh BHIIOIHEHBI B COOTBETCTBUU € TPEOOBAHUAMHU
Crona mpasun CIT35.13330 «MocTbl ¥ TPpyObD» (AKTYyaNU3NpOBaHHAs PEAAKIMS).
6.1.2 Pacuér cedenmii N0 nepBOMY NpPEAEIbLHOMY COCTOSIHHIO
6.1.2.1 Pac4€Thl 10 IPOYHOCTH
a) OCHOBaHWEM Ui YCHJICHMS KOHCTPYKLMIi SIBISIIOTCS PE3yJbTaThl
pacuéra (mepepacuéra) OSKCIUTyaTHPYeMOH KOHCTPYKLMH (B COOTBETCTBUM C
TpeboBanusamMu Ceopa mpasun (ganee — CII)) mo NPOYHOCTM HOPMANBHBIX W
HAKJIOHHBIX K OcH Oanku ceueHuil. Pacuéramm yCTaHABIMBAKOT HEAOCTAIOLIEE
3HAYCHAC HECYINEH CMOCOOHOCTH, O KOTOPOMY ONPENENIOT TpedyeMoe ceueHHe
(KOMMYECTBO CNOEB TKAHM) HAKIEHBAEMOrO KOMIIO3UIMOHHOTO Marepuaia, a
HAMEHHO!
- AM — Hejocraromiee 3HaUCHUE U3rNOAOIEro MOMEHTA,

- AQ — HeIOCTAKOIIEE 3HAUCHHE TMOMNECPEYHON CUJIBI.
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6) Ilpu IpoBEpKE MO MPOYHOCTH CEUCHUM, HOPMATBHBIX K MPOAONBHOMN OCH
m3rubaeMbIX  OKENe300eTOHHBIX — 3eMeHToB  (0alok,  IUMT),  CeuycHHE
KOMIIO3HIIMOHHOIO Marepuaia, HaKICeHHOTO Ha HWKHIOK TMOBEPXHOCTH OaJlOK
(IUIUT), OMpeAensioT MO HEHNOCTAIOMEMY MOMEHTY BHYTPCHHEH  HAapsbl
(renmoctatomeil Hecymieli cnocodHocTH AM). MOMEHT, IO KOTOPOMY MOAOMPAIOT
ceuenne KM, oIpeaensioT B MOCIEI0BATEIBHOCTH:

- ONpEeme/sIoT MOMEHT OT pPacuéTHOM  BpEMEHHOW  Harpys3kw,
npuxopsmelics Ha Oanky (Oagku) TPONETHOTO CTPOEHHSA MpPH 3arpykKeHAN B
cooTBeTcTBHU ¢ TpeboranmsMu CIT,

- OTIPEEINSIOT MONOXKEHNE HEMTPATEHON OCH CeueHHs OalKu M PacCTOSHAE
«X» OT Bepxa GalKw, KOTOPYIO MpPENoNaraeTcs yCHIATh, O LEHTPA THKECTH
CoKaToM 30HEI OETOHA,

- OTIPeneNsoT (haKTHUSCKOe BHYTPECHHEE YCHITHE B CEUCHHH (TpaBas 4acTh
(dopmyiet 7.21 wim 7.22 CIT),

- OMpedeNsoT 3HaueHne AM, Mo KOTOPOMY MOAOHPAIOT CHCTEMY
YCHIICHUSL.

Bemmuuaa AM KOMIIEHCHpYeTCsl yermiueM, Bo3HuKatomuM B KM (Ny) npu

u3rube Oanku, TO-€CTh:
AM <Ny * hyy =N * (h—x) @

roe  hy, — Tedo BHYTpeHHEH mapel it HakiaeeHHoro KM, paBHOe
pacctosuuio o KM 10 1eHTpa TSKECTH CXKarod 30HBI
CEUCHUS,
h — BeIcoTa Ganky,

XI — PacCTOsIHUE OT BEpXa Oanku 10 TCHTPA TAKCCTH C)KaToM 30HBI.

10
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B) YuHuTHIBas, UTO ycuiiue Ny 3aBHCHT OT IUIOLLA/M NONEPEYHOTO CEUSHUS
TKaHu (To-ecTh OT Fy) M HanpsykeHuH, BO3HUKAIOIIMX B BOJIOKHAX (Oy = & * Ey),

thopmya (2) Oyzaet umers Buj, hopmyna (3):
N * by, = Gk.Fk'th=Gk.Fk.(h7X') (3)

PacuéT HOPMANBHBIX CeUeHMii M3rMOAEMBIX 3JIEMEHTOB IO TPOYHOCTH
NPEAIONaracT pPacCMOTPEHHE MPEACHPHOTO COCTOSHHS, IpPH KOTOPOM BCE
3NIEMEHTHl B CEYEHWH AOCTHINIH CBOCTO IPEAEia MPOYHOCTH 33 MCKITFOYCHHEM
Marepuaa YCWICHHUs, NpEeJeNbHBIC HANPSDKCHUS B KOTOPOM (Og ) HE JOJDKHBI
mpeprmiath 0,9 Ry,  VYkasaHHoe TpeOoBaHME HCKIHOYAE€T BO3MOXHOCTH
paspyiienus: GETOHHOTO OCHOBAHUS, HA KOTOPOE HAHOCHTCS MaTepHall yCUIICHHS,
U BO3MOXHOE OTCIIOGHHE MaTepHala YCHICHHS MO KOHTAakKTy KieH-OeToH mo
[OPUYHHE TOTO, 9T0 GETOH HE MOYKET BOCIIPUHATH ASHOPMALIHIO B HEM.

TpeOyemoe ceuenne Tkarel B /2 Tpu pacyére Ha MPOYHOCTD 110 IEPBOMY

IPEIENBEHOMY COCTOSIHHIO Oy IeT ompenensrees mo Gopmyne (4):

AM AM
i . et > (4)
opth-x")  0,9Rg(h-x"}
IIpnEnMas BO BHUMAaHHUE, 4To OTHOCHTEIIBHOC YUTAHEHHC

KOMITO3UIIHOHHOTO Marepraia (YITHHEHUE JIEHTHI & ) HE MOXET ObiTh OoJiblle
YIAITMHEHHS! apMaTyphl &, , TPH onpefeneHnu Tpebyemoro Fy ciemyer yamTeBaTh
Pa3HUIly B MOIYJISAX YNPYTrOCTH CTald W KoMmmo3uTta. Toraa ¢gopmyna 4 npuMer

BHA:
AdM By
F,=—22 D
B (h-x")0,9Rc B, - )
r) ITpuMepsl pacmosno>KeH|s XOJICTOB B pa3pe3Hoit Oajike NMpHBEICHBI Ha
pucyHkax | u 2 1 ciydasi MpeABapUTEIIbHO HANPSDKEHHBIX OAlOK U pHCYHKE 3
Juist cnydas T-o0pasHeix Oajiok ¢ OObIMHON apMarypoii (maiee — KapKacHbIE

Gakm).

11
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1 — 7IeHTHI (XOJICTHI) YCUIICHHS,

2 - XOMYTHI
Pucynok 1 — TIpuMep pacrionoKeHus JOMOTHUTEIBHON apMaTypbl
(XOJICTOB MIIH JIEHT) TI0 HU3Y OaJIKK C HANPAracMoii apMaTypoit

B xpaitHUX NpeABApUTETEHO HANPSDKEHHBIX OaNKaxX MPONETHOTO CTPOSHHS
KOHIIBI XOMYTOB MOTYT OBITH TIPWKAaThl CTANBHEIMH TITACTHHAMH K O€TOHY
(puCYHOK 2) Ul MCKJIIOUCHUs UX OTCJIAMBAHUS B CIIydae IIONajaHusl Ha Oaiky
BOJBI, CTEKaloIleld Yepe3 BOJOOTBOAHBIE TPYOKM MM C KOHCOMM TPOTYapa.
Kpemnenue miacTuH OCYLIECTBIAIOT C IOMOIIBIO LINWIBKH, BKJICCHHOU B

OTBEPCTHE, KOTOPOE MIPOCBEPIICHO B OETOHE.

12
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==

AN

N
[IpwxyMHAS NIaHKA Y3en kpeneHus
(ceuenme 1 — 1)
F18 } _ 50j80 -
W / ‘ i
| [ /
50 | 250 - 500 50 /
/ﬁl

1 — KM ycuneHus,
2 — BEPTUKAIIbHBIE XOMYTEL,
3 — npwKUMHAasA MAHKa,
4 — WMUIbKa KPETUIEHHs TUIaHKH
Pucynok 2 — 3akpennenue xomyToB 13 KM na npeasBapuTenbHO-

HaNpsDKEHHBIX Oakax

TIpumep pacuéTHOrO OmnpenencHus KomuuyecTBa cioés JjeHt (1) mwis
YCHUIICHVS TIPEABAPUTENIBHO HANPKEHHOW Oanky JmuHON 33 M IIpuBEnéH B
[Tpunoxenuu b, pazgen 1.

o) s ciydas, NOPEAyCMOTPEHHOIO HA PHCYHKE 3, ONPECIAIOT

PacCTOsIHHE «a», PABHOE PACCTOSHHUIO OT Hu3a pebpa Gajku O HEHTpa CeYeHHUs

13
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KOMIIO3HTHOTO Marepuana. B qopmysie (2) BMECTO BBICOTHL Oanku h mpuHumaroT
BenmunHy (h-a). KonudecTBo 0OEPTHIBAIONIMX XOJICTOB OMPEIEIACTCS PACIETOM.
Ha pucynke 3 npuBenéH BapuadT ¢ IBYMs xoncramu. Ilpm HeoOxommmocTu
HCIOIB30BaHUs TPEX OOEPTHIBAOIIMX XONCTOB WX AMMHBL IPMHUMAIOT 1Mo 11.6.1.3
(tabmuua 4). [1o KOHLAM HAPY)KHOT'O XOJCTA HAKIEHBAIOT BEPTHUKATHHBIC JICHTHI

(XOMYTHI) BEICOTOH HE MEHEE 0,5h™ (cM. pucyHOK 3).

iy e T;E/ M‘?@K K55 " -3

€,/2

Pucynok 3 — ITpumMep pacrnoio>keHns JOMOIMHUTENBHOH apMaTy phI

(0GEpTHIBAIOIIX XOJICTOB) MO HU3Y KApKacHOH Ganku

6.1.2.3 Pacuér ceueHmid, HAKIOHHBIX K IPOJOJIEHOR OCH

a) Ilpu HemocTaromelk MPOYHOCTH CEYCHUs, HAKIIOHHOTO K HPOJOIBHON
ocu Galkd C KApKacHOl apMmarypoif 1o TMOMepedHoil cuiie M H3rubarIeMy
MOMEHTY, OMNpENCIEHHBIX B cooTBeTcTBUM ¢ TpeOopanusmu CII, mpHMEHSIOT
JIEHTHL M XOJICThI, PACHOJIOKEHHbIE HAKIIOHHO (MApaIeNIbHO OTOTHYTOH apMarype)

WM BEPTHKATHHO (TTAPALTEIBHO XOMYTaM) - PUCYHOK 4.

14
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a) 6)

|

Pucynok 4 — CxeMa pacIoNoKeHUs JICHT Ha OaJike ¢ KapKacHO! apMaTypoii
TIPH HEIOCTATOYHOH IPOYHOCTH HAKIIOHHOTO CEUCHHS
Jns cmydas yCHICHHMS BEPTHKAIbHBIMU JICHTAMH (PHCYHOK 4,a),

PacTONOKEHHBIMY TIAPATIENBHO XOMYTaM, HeoOxoaumyro miomans KM s

YCUJICHHA II0 I/I3I‘I/163.1'0U.leMy MOMCHTY B HaKJIOHHOM CC€YCHWHM ONpPCACIBIIOT IO

thopmye (6):

aM ,
F, =
L (6)

rae Zi— paccTOSHUE OT TOUKH MEepeceueHrs BO3MOXHOM TPEMHBI ¢ OCBIO
JIEHTBl OO TOYKH MPUIOKEHHUS DPABHOACHCTBYIOLIECH ycunuii B
coxaToi 30He OETOHA,
Fy — momans cedeHus JICHTHL Ha JIMHE NEPECEUCHUs €€ BOZMOXKHOM
TPELUHON.
Ok SO,9‘Rk.
B pacCMOTpPEHHOM ClIyyac pEKOMEHAyeTCs NPHUMEHEHHWE JIeHT ¢
JIBYHANPABJICHHEIMU BOJIOKHAMH.
6) Ilns cimydas YCHJIEHWS HAKIOHHBIMH JIEHTaMM (pUCYHOK 4,0) MOryT
WCTIONB30BaThCs IEHTHI ¢ OAHOHAIPABICHHBIMY BOJIOKHAMU. OpUEHTAINS IEHT —

HapajuieJIbHO HAKJIOHHON apmarype Oanmkd. KonnuecTBO HAKITOHHEBIX JICHT
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onpenensercs u3 3Hadenus tpebyemoi miomamu Fy mo Qopmyne (6). Ipm
HCIONIL30BAHAM B OMTHOM DJICMCHTE YCUIICHHUS ABYX U Oonee JIeHT 3arufaroT JIUIb
BHEINHIOK JIeHTY. [lpu yCHIeHMH TIpeIBApPUTEIBHO-HANPSHKEHHBIX Oamok Io
HAKIIOHHOMY CEYEHHIO JICHTHI WM XOJCTB PACIONararoT TOJMBKO B IPEmernax
CTEHKH M HAKJIOHHOWM IUIOCKOCTH HIDKHETO TOosica (PUCYHOK 5).

B) Ilpu HEOOXOAMMOCTH YCHJICHHS >KENe300€TOHHBIX Oanok Ha neifcTBie
TIOTIEPEYHOI CHIIBI Ha [JIMHE NIPOCKIMHE HAKIOHHOTO ceueHHs «C» (PHCYHOK 4,a),
onpexnensiemoid mo CIT, KOTHTIECTBO U CEYEHHE JICHT OMPENETIAIOTCA BENMUMHON
HeZOCTaloNel Hecymed cnocodHocTH AQ, YCTaHOBIECHHOI TpH 0OCIeIOBaHNH
(bopmyna 7).

A
P =20
Yoy Sing

; (7

rae O — yroj HaK/IOHA CTepKHEW (IYYKOB) K IPOJONBHOM OCH Oankd B

MECTE TIepeceUCHNsT HAKJIOHHOTO CEYECHHS (CM. PUCYHKH 4 1 5).

a— JICHTBI PACTIONOIKEHBI BIOJIb HAKJIOHHOW apMaTypsI;
0 — JIGHTBI PACIOJIOKECHBI BAOL OCH OaJTKy,
0-0 — HampaBieHUe PACHOJIOXKEHUS OTOTHYTHIX YYaCTKOB ITyYKOB WM
CTEP>KHEBOH apMaTypsl
PucyHok 5 — CxeMbl pacrionoKeHus JICHT (XOJICTOR) MPU YCUIICHUK

TIpeBAPUTEEHO-HAPSHKEHHBIX KOHCTPYKLHMI IT0 TIOMePETHON Ccuie

16
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B BapwaHTe yCHIICHHS, NPEACTABICHHOM HA PUCYHKE 5,4, BO3MOXHO

UCTIOTB30BaHIE OJHOHANIPABICHHBIX JICHT WIH TKaHel (B BapMaHTe PUCYHOK 5,0 —
JBYHAMPABIEHHBIX).

r) Tperbell NMPOBEPKOH HAa TMPOYHOCTH HAKJIOHHOIO CEYCHHS SBIACTCH

OPOBEPKA MO MNABHBIM PACTATMBAIOILMM HAMPDKEHUSM, Ont (Gopmyina 8) [1]:

Q <2.5R
(Tnll=—_ 2 bt’
i +E

K
K

®)

o3l

O

rae QQ — momepedHas cuia,
b — ToMnIIMHA CTEHKH OaJIKH,
h™ — BeIcoTa pebpa Gankm;
Ex, Es— MOy ynpyrocTH XojcToB (JIEHT) M OETOHa,

Ryt — pacuéTHOE cONPOTHBICHUE OETOHA OCEBOMY PACTSKECHHUIO.

6.1.2.4 Pacuér Ha BEIHOCJIMBOCTh

PacuéT Ha BBIHOCIMBOCTH IPOBOAUTCA JUISA SKEIE€300€TOHHOMN IUIATEI
Hpoe3XeH JacTh B CIyJasx, KOT/A CYLIECTBYIOMME INTUTH AMCIOT TTOBPEKICHASL
(TpeumHbl) MO0 HEAOCTATOYHOE CEUEHHE HWKHEH apMaryphbl N0 CPABHECHMIO C
TpeOOBaHWAMH  THIOBBHIX  INPOSKTOB  WJIM  TPOCKTHOW  JOKYMCHTAIAH.
HeobOxoaumocTs ycuieHus IUIUTHl ONpEIeNseTcs U3 CONOCTaBIECHHs MPOEKTHOTO
(TpeOyemMoro) NMpHMBEAEHHOTO MOMEHTAa HMHEPLMM CE4eHUs ¢ (akTuyeckum (Ha
e mautel 1,00 M), CHIKGHHE MOMEHTa MHEPUMM TUTHTBL  (Alie)
KOMITCHCHUPYETCS KOMMO3UIMOHHEIM MaTepHATOM IIPH TPOBEPKE BBIHOCIHBOCTH
1o apMarype, ucnoiis3ys ¢popmyny 7.87 CIL.

Tpebyemast A1 KOMIEHCAIMM IDIOMAAs CEYCHHUS JICHT WIH XOJICTOB

onpenenuTes o gopmyne (9):
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>4-Ea.A]red
I

nn

©)

ey

rne  Alq — BEIMYMHA CHIDKEHHMS MOMEHTA MHEPUMH IUTATH H3-3a
MTOBPEXKICHHMI;
h,; — TONILKMHA IUIMTHL.

VYeuneHHoe cedeHne mpoBepsroT 1o Gopmyie 118 Cpoa mpasmi.

6.1.3 Pacuér cedenmii mo BTOpOMY NpeAEJIbHOMY COCTOSIHHIO

Bropast rpymma TpeienbHBIX COCTOSHMM HpEAyCMaTphUBaeT pacdéT Mo
npormbamM M TPEIMMHOCTOMKOCTH. PacuéTHyro mpoBepky — M3ruOaeMbIx
KOHCTPYKIIMH 1O IPEIEITBHOMY COCTOSHHIO BHIIOJHAOT B TOCTIEI0BATEIbHOCTH:

-pacuéT Mo mporudam,
-pacyéT 10 TPELMHOCTORKOCTH.

6.1.3.1 Pac4éT KOHCTPYKIHIi IO mporudam

PacuéT BBITIONHAIOT B TOM ClIy4yae, KOrja Mporud KOHCTPYKOHH OT
HOPMATHBHOM BPEeMEHHON HArpy3KW TPEBBIMIACT MPOrHO, nomyckaeMeriit CBogoM
npaBua. [lomoOHAs CHTyaIus MOXKET MMETh MECTO, €ClIi B Oalike TOSBWIINCH
MOBPEX/ICHUS, CHIDKAIOIUE €€ KECTKOCTh. [Iporu® koHcTpyknmii (6aok, mimr,
KOpOOYATHIX TPONETHBIX CTPOCHUI) CONPOBOXIACTCS YAJIMHEHUEM HIDKHAX
BOJIOKOH, OT BEIMYMHBEI KOTOPOIO 3aBHCHUT KOJIHYECTBO CJIOEB JIEHT (XOJICTOB) B
KOMITO3ULLIMOHHOM MatepHaie (KM).

Jlng  pazpe3noii OanouHOM KOHCTPyKIMM, wWMeromel mporud oT
HOPMAaTHBHOM BPEMCHHOW HArpy3Kd «y», VUIMHEHWE (A) HIDKHWX BOJOKOH
6eToHa OIIPEAEISIOT U3 YCIIOBHS PABEHCTBA YIIIOB [3*, MPUBEAEHHBIX HA PHCYHKE
6 (bopmyma 10).

Ley _ A Gy
iz =y a= . (h—x)

(10)
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PucyHok 6 - Cxema fedopmaLmm NponéTHOro CTPOEHUA Npu n3rnbe

OTHOCUTENIbHOE YAJIMHEHWE HWKHWX BOMIOKOH B PasMYHO MO A/NHE
6asKy - PaBHO Hy/0 Yy OMOpP U MakcumasbHoe B 172, 3MeHeHWe BeIM4YMHbI B
oTpaxxeHo (opmynoii 11:
z=T"'k (11)
rge K - Ko3thuuMeHT N3MEHEHNS BEIMUYNHbI OTHOCMTENBHOIO YANMHEHUS
no AnvHe 6anKuW, 3Ha4YeHUst KOTOPOro A1 PasinyHbIX CeYeHMiA

npueefeHsl B Tabnumue 3.

Tab6nuya 3- KoapduuneHTbl HEPaBHOMEPHOCTW OTHOCUTENBHBIX YAINHEHNI
no HKU3Yy 6ankn

CeueHuie Mo A/IMHe Ganku Hag T m a BT a8 Clo
ornopHoli
YacTbio
3HaueHue Koadd. 0 15 1,4 125 11 1,0 0,8 05
HepaBHOMEPHOCTH, K

YceuneHue KOHCTPYKUMIA TpebyeTcs B ciydasx, Korga nporu6 ot

HOPMaTMBHON BPEMEHHOI Harpy3ku npesblwaeT AonycTuMmyio CBOAOM NpaBun
genuunny [yl = @R YcuneHne KOHCTPYKLMIA M3-3a NPEBbILIEHNS 4OMYCTAMOTO

npornéa OCyLLECTBAAT MO pe3ynbTaTaM pacyéra no u3rnbaroLlemMy MOMEHTY U
pacyéTa no XECTKOCTHU.

a) PacuéTt no mnsrubaroLieMmy MOMeHTY
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Omnpenensior, Ha CKOJIbKO HEOOXOAWMO YBEIHYHTb MOMEHT BHYTpPEHHEH

~ 1 -
mapst ceyeHus (AM), uroGbi mporn® He mpeBbmal o — £,. Tlo BenuumHE

MomenTa AM (dopmynsl 12 u 13) noadupator ceuenue KM.

o'Fe(h-x)>AM (12)

Ak &4y(h

— %
rae azEk-Ei:{p 7 -k (13)

6) Pacuér no x&cTkocTH

Onpenenstor, Ha CKOJIBKO YBENTMYECHA JKECTKOCTh CEYCHWsS Oankd HIH
IUTATHI, 9TOOBI TIPOTHO KOHCTPYKIIMK YMEHBIIMIICS [0 HOPMATUBHOTO 3HAUYCHHUS.
Hemocrarommas >KECTKOCTh KOMIIEHCHPYETCS 33 CYET VBEJIUYCHUS MOMEHTA

vHepiwmu ceueHus AJ (Gopmyna 14).
Fir 2 th — X)? 2 4] (14)

Ilo pesynbraTaMm pacuéra ompefensercs Tpebyemas TMIOMaab CEYCHHS
neHt Fy.

Ecnu anst ycuaeHusT KOHCTPYKIHHU, MCXOMS M3 pacuéroB Mo MporudaMm B
€y/2 Tpebyercs mawieiika KM ¢ ojHoli nmentoid, To muny KM pomyckaercs
npuHuMath paBHoit (/2. Ilpm xonmuecTBe neHT ycuiaeHus 2 W OOJ€e NJIUHBI

y4acTKoB, ycmwieHHsIx KM, npuHuMaroT no tabnume 4.

Tabnuua 4— J[NUHB JIEHT YCUICHHU, UCTIOB3yeMbIX B KM

Obuiee JInHbI JIeHT (HEe MEeHee)
KOJINYECTBO Jlenta Nel Jlenta Ne2 Jlenrta Ne3 Jlenta Ned
JIGHT
1 0,2 - - -
2 £,/2 [ - .
0 ]
3 €,/2 = [ Gy -
2 3
>4 €,/2 2t T G

20
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[TpuBenénnsie B Tabmuue 6.2 miuHel KM y4UTHIBAIOT NOJOXKEHUE TOUYKH
TeopeTHueckoro oOphiBa JICHTHL. IIpuMep pacuéra mo mpormbaM HpPHBEAEH B
[punosxennn b (pasnen 2).

Pesynbrar pacuéra cOMOCTAaBIAIOT C PE3yIbTaTOM pacyéra IO MEPBOMY
OpeaeTbHOMY COCTOAHUIO (cM. TipuMep pacuéra Nel) 1 OKOHYATENEHO MPHUHAMAIOT
HauOOJIbIIEEe KOJMUECTBO CIIOEB, TPEOYEMBIX IS yCUIIEHHS OaJKu.

6.1.3.2 PacyéT KOHCTPYKLHI 110 TPELMHOCTORKOCTH

Ilpu pacuére mo oOpa3oBaHUIO TPEIIUH B KOHCTPYKLUAX, YCHJICHHBIX
KOMIO3MLMOHHBIMU MaTepHaliaMu, HONB3YyIoTes oOwmMu TpeGoBanusamu CIT
(m.m. 7.102-7.104), paccMatpiBas yCHIJICHHYIO KOHCTPYKIIMIO KaK KOHCTPYKLIHIO CO
CMEIIIaHHBIM aPMAPOBAHUEM HA BO3CHCTBHEC BPEMEHHOM Harpy3ku. I1pu sToM:

-B IUIOMA/1b IPHBEIEHHOTO TOHNEPEYHOTO CEYEHUS KOHCTPYKIHH BXOIHT

BEIpaKEHHE [6]:

Fk'

>

Eg
-MOMEHT WHEPIWH TPUBEASHHOTO CEYEHWs BKIIOYaeT B ceOs MOMEHT
HAHEPIMY KOMIIO3MIIMOHHOTO MaTepuaia (OTHOCUTEBHO HEHTpabHO# ocH Ganku)

Ji By

By |

rae Eg — Monynb yIpyroctu 6eToHa U CKATHH.

Pacuér o pacKpEITHIO TPEIIMH BHIMOMHAIOT Mo dopMyiaaMm 7.93 u 7.94
CBoza npaBuJi, MCHONB3YS 3HA4UECHUS paauyca apmuposanus R, (popmyna 7.100
CII) n xoxddummenta pacKpeITAS TPELMH \y Ais ycungemol OGanku. Ipu sTom
K03(PULMEHT PACKPBITHS TPEIIUH IPUHAMAOT PABHEIM:

-0,35'R; — /U151 peABAPUTENBHO-HANPSXKEHHBIX OAIOK;

-1,5- /R, - nns kapkacHBIX OaJoK.

Ilpu ompeneneHUM paguyca apMHPOBAHWS R; IUIOmIame CEUCHWS JIEHT
VCHJICHHS OPHUBOAAT K IUION[AAN TPHMEHEHHOM B KOHCTPYKIH CTEPKHEBOM
apMatypsl wim myukoB. Koadduument f B popmyne 7.100 CIT npuHHMAaOT

PaBHBIM:
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-1,00 — msa Oayiok ¢ THagKOW apMarypoil M apMaTypoi NMEPHOIUYECKOTO
npoQuis;

-0,65 — 15 620K, apMUPOBAHHBIX MTYYKAMH.

Vka3aHHBIE TIONIOXKEHUS YITEHBI B IpUMepe pacuéta Ne3, MpUBEIEHHOTO B

[Tpunoxxennu b, pazaen 3.

6.2 YcnieHue »kejie300eTOHHbIX IVIMT HPOJIETHBIX CTPOSHMI

TIpu yCHIEHHMH TUTHAT C IENTBI0 BOCCTAHOBIICHHS WM YBETMYEHNS HECYILCH
CMOCOOHOCTH MCMOJNIB3YIOT JICHTH MUpuHO#t 250300 MM, HakJI€UBAaEMbIE CHHU3Y
u(umn) cboky (mo3. 1 mw 2 ma puc. 7). BO3MOXKHBI [BE IPHHIMIIMUAILHBIC
TEXHOJIOTHH YCHJICHWS. [lepBas W3 HUX IPUMEHUMA NPH YCHWICHHH IUTMT, HE
UMEIOIIMX ~ MOBPEXKIACHWI,  CHIDKAIOIMMX  HECYIYI  CIHOCOOHOCTh, U
OpeHA3HAYCHHBIX [UTST TTOBTOPHOM OSKCINTyaTalldd B YCIOBUSIX IIOBBINIEHHOTO
VpOBHS HarpyxeHua. Kax mnpaBuio, B 3THX Cly4asX I[POBOJIT K 3aMEHY
TPOJONIBHEIX IIBOB OMOHOJMYHMBAHMSA. JIEMOHTAX IUIHT AT BO3MOMKHOCTh BECTH
yculicHre 0€3 moaMocTeld, pa3sMECTHB YCHISIEMYIO IUIUTY Ha PEMOHTHPYEMOM
COOpY>KeHNH. B 3TOM cilydae Ui YCUJICHHUs HAKIIEHBAIOT JIEHTHI CHU3Y U Ha JBE
6OKOBBIC TIOBEPXHOCTH (pHC. 7,a). KOMMYECTBO JICHT OMPEAENACTCS PacyéToOM MO
[IEPBOMY M BTOPOMY HpEIEIbHBIM COCTOSHUSM, IPHHHMas BO BHHMAHHUE, 4TO
YCWICHAE  TPOM3BOJAT MO  HEAOCTAIOIIEMY  M3ru0arolieMy  MOMEHTY,
BKJIIOYAIOLIEMY B ce0s IOMUMO MOMEHTa OT BPEMEHHOH HAarpy3KH U MOMEHT OT
MOCTOSIHHOM HArpy3Kd OT CJIOEB JOPOSKHOM OFEKAbI MOCTOBOTO COOPYIKEHHSI.

Bropas TexHONOTUS MpelyCMaTpUBACT YCHICHHE HNOBPEKASHHBIX IUINT,
TO-€CThb IUIMT C YMCHBUIEHHOH JKECTKOCTBIO H3-3a HANMYMS  Pa3IHYHBIX
noBpexkaeHuid. [Ipu mpoBepke MPOYHOCTH MO HAKIOHHOMY CEUYEHHWIO KpalHMX
[UTIT TOPU3OHTANIbHEIE BOJIOKHA B PacUéT HE NMPUHUMAIOT, 8 YYUTHIBAIOT CEUCHHS
TOJBKO BEPTUKATBHBIX BOJIOKOH (B MpeAesiax PacCTOSHHS «C» MO PUCYHKY 4). B
5TOM CITy4ae BHayajie BHIIOHAIOT BOCCTAHOBUTEINILHBIE PAOOTHI (MHBEIMPOBAHIE
TPELLMH, 33J€NKY CKOJIOB, OETOHHPOBAHKE TIOBPEXKIEHHBIX CTEHOK U Jp.) W TOCTIe

3TOTO OCYIIECTBIIAIOT YCUJIICHUE.
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YcuileHre JeHTaMU SKCILIYaTUPYEMbIX COOPY)KEHHH OCYIIECTBIISIOT, KaK
NIPaBUIO, CHHU3Y, MPOBOAS paboTBl ¢ moAMOCTed. s KpaHWX IUTMT C
NOBPEKACHHEM  3aAlUTHOIO  CJIOSL  HMMEETCS  BO3MOKHOCTb  YCHJICHMS
BOCCTAHOBJICHHOIO 3allATHOTO ¢jIosd 1o (acaxy. Ilpu ycuneHun dacagHbix
TOBEPXHOCTEH  PEKOMEHAYETCS  TMPUMEHATH  JIGHTHI WO  XOJICTHl  C
JIByHaNpaBlI€HHBIMH BOJIOKHaMH (1103. 2 Ha puc. 7 6).
a) 6)

1— NEHTHI, HAKIEMBAEMBIE CHU3Y, 2 — JICHTHI, HAKIICHBAGMBIE COOKY
Pucynok 7 — CxeMBl yCHIICHUS IUIUT
a) IEMOHTUPOBAHHBIX C IIPOJIETHOTO CTPOCHHS,

0) B cocTaBe MPOJETHOTO CTPOCHAUA

6.3 Ycunenue xesie300eTOHHBIX 3JIEMEHTOB OTIOP

Hicnonbs30BaHHE TKaHEBBIX KOMIO3MLIMOHHBIX MAaTEPHANIOB TPH PEMOHTE
onop Haubonee >QPEKTUBHO NPU YCHICHUM KPYIJIBIX JJIEMEHTOB — CIUIOLIHBIX
OETOHHBIX CTOEK Omop wim 00o0n04Yek. XOJNCTHI WIH JICHTH HAMAaTHIBAIOT HA
CTOMKY, HAUMHAA ¢ BEPXHUX Y4YaCTKOB. [Ipy OTCYTCTBUHM FOPU30OHTATIBHBIX TPELIUH
B CTOHKAX JOMYCKAETCs UCIOIb30BAHUE OJHOHANPABICHHBIX TKAHEH.

YcuneHue Kpyriblx CTOEK 3a CUET Co3JaHus BHemrHed oOoiiMbl w3 KM
OCYILECTBJIIIOT B ClIy4Yae, KOrJa HEOOXOJUMO YBEIMYMTh HX HECYILYIO
CIIOCOGHOCTE JUIA TIOBBIIIICHUA l'“py30l'IOI['LéMHOCTI/I onop. an/I 3TOM BHCUIHAA
oboitma m3 KM BeIMOMHAET Ty ke (YHKOMIO, 9TO W KOJNBIIEBAas apMaTypa,
OXBaTHIBAIOLAs BEPTUKANIbHBIE CTEPXKHH cTOeK. CeueHWe NOMOJHUTENBHOIO
apMUpOBaHUs MOXET OBbITh OIpEeNeNeHo Mo ¢opmyne 15 ¢ HCMONb30BAaHUEM

k03 UIMEHTOB yCI0BHS paboT Mg U My .
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R Fe 2 (1+%2)-RE - Fy- 2K,

Q mq
s)
rae: AQ — yBenuueHne BEpTUKAIBHON Harpy3ka QQ Ha CTOWKY OIOPEIL,

R;‘; F;x — pac4€THOE COMPOTHBJICHUEC apMaTypPhl XOMYTOB H IUIOMIAIb HX
CEYCHMS HA €IUHULIE BBICOTHI CTOHKY,

mg — KO3(QQUIMEHT ycaoBUs pabOT, paBHBIH COOTHOLICHHIO MOZYJNEH
YIIPYTOCTH CTAJIH | JICHT U3 yIIleIuiacTuka (mg = 0,8+0,85);

m, — Ko3(puIEEHT ycnoBHA PpabOThl KOMMO3ULMOHHOTO MaTepuana,
TIPHHUMAEMBIH PABHEBIM:

m,=1,0— s CIJIOIHOTO CEUSHH TeNa CTOMKU 0e3 TPELIUH,

m;=1,1— A8 CIVIOMIHOrO CEYEHHs TEJla CTOMKH MpU HAJIWYAM B HEW
TpemrH packpbitieM g0 0,15 mm (m=1,15 - ¢ packpbiTueMm
TpeuuH >0,15 Mm),

me= 12— i 060I0UYeK, 3aIOJIHEHHBIX OETOHOM,

me=1,25—- 10 e, ¢ packpeitieM TpemmH Ao 0,15 MM (m=13 — ¢
packpeITHeM TpentmH cebitie 0,15 Mm).

YcuiieHue XONCTAMH CTOSK HIIM PUTENel MPSMOYTOJBLHOTO CEYEHMS
Hanboee 3(P(PEeKTUBHO MPHU YBEIUUEHUH MX HECYyIeH crioCOOHOCTH Ha JieHCTBHE
nonepevHoil cwibel. IIpu  pacuére YCWJIECHHS CEYEHHE KOMMO3ZMLMOHHOIO
Marepuana NPHHAMAETCA ¢ Ko3h(PUIMERTOM yCIoBUA PAGOTHI My,

Tlpn ycuneHWm pureneif, wW3rnOaeMEBIX TIpH  IEHCTBHHM BpEeMEHHOM
HAarpy3ky, HEOOXOJUMOCTh YCHUJICHHS HA YYACTKax IMOSBICHUS PacTIHBAIOLIUX
HANpPsOKCHUH OMPEENsoT 110 BEIMUMHE BO3MOXKHOTO YUTMHEHHSI BOJIOKOH OETOHA
Ha OTAENBHBIX yYacTKaxX puresis. [Ipr HeOOXOAUMOCTH YCUIIEHUS MTPSIMOYTOIBHBIX
3JIEMEHTOB OMOp C MHCIIONB30BAHMEM XOJICTOB MOAOOD CEUeHH XOJICTOB
OCYILECTBILIIOT € YUETOM BO3MOXKHOU KOPPO3MHU apMaTypbl H3-3a HENOCTATOUHOTO
3AMUTHOTO CNOS: IpW TONMmMMHE OeTOHA 3ammTHOTO cinos < 10 MM mobaBisioT
OJWH CJOM XoJcTa (JEHTBI) K TOMY, 4TO Tpebyerca MO pacuéry. YTIBI

TIPAMOYTOJIBHBIX 3JIEMCHTOB CKPYTJTIAIOT.
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7 KOHCTPYKTHBHbIC H TEXHOJIOTHYECKHE TPeGoBanmsI

Ilepeyennr paboT, BBHIMONHAEMBIX B TMPOLECCE YCWICHUS, NMPUBCAEH Ha
cxeme puc. 8. PaboTel oTHECEHBI K TPEM OCHOBHBIM BHJaM — MOJATOTOBHTEIILHBIE
PaboThI, pabOTHI 10 YCHICHHFO M KOHTPOJIb Ka4ecTBa paboT.

7.1 lloaroroBuTE/ILHbIE PAGOTHI

TMoaroToBKa K HakJielke INpeoycMaTpuUBacT OYMCTKY U BBHIPABHUBaHUE
MOBEPXHOCTEH KOHCTPYKIIUI.

a) Ouucrka.

OYNCTKy TOBEPXHOCTH OETOHA B 3aBHCUMOCTH OT €€ COCTOSHUS
BEIMIOJIHSIOT ~ MEXAHWYECKAM, TWAPABIMYECKAUM UMM KOMOHMHUDOBaHHBIM
CrI0co00M, ¢ YYETOM HAJIMYUs TEXHOJIOTHYECKOTO 000PYIOBAHHA.

Jnst MexaH4IecKoi 06paboTKu MOBEPXHOCTH UCMONB3YIOT nepdoparopsl,
METAUINUeCKUe IMETKH, MECKOCTPYHHBIE M ApoOeCTpyiHBIE yCTAaHOBKH. JIms
TUAPaBIMYECKON 00pabOTKU MOBEPXHOCTU MPUMEHSIOT BOJOCTPYHHEIE YCTAHOBKH
Beicokoro (1-5 MIIa) naeneHus. KoMOWHHMpOBaHHBIH CHOCOO TMOATOTOBKH
JKeIe300eTOHHO I MOBEPXHOCTH OpEAIONIaracT  HOCIEN0BATEIBHOE
HCIOIB30BaHNE TEXHONOTHMYECKOTr0 OO0OpYHOBaHHMS Ul MEXAHWYECKOH U
TUAPABINIECKOH obpaboTku MOBEPXHOCTH WITH HCTIONIb30BaHNE
BOJOIIECKOCTPYHHOM yCTAHOBKM BBICOKOI'O JABJICHUS BOJBL

INoaroToBka MOBEPXHOCTH O€TOHA 3aKIIOYAETCSl B OUMCTKE OT
3aTBEP/JCBIIET0 «IEMEHTHOIO MOJIOKa», JIAKOKPACOUHBIX IOKPBITHH, CIIOEB
CTapblX PEMOHTHBIX U I'PYHTOBOYHBIX MAaTepHUAliOB, 3arp3HEHUN W BBICOJIOB. s
OYUCTKH OCTOHHOH NMOBEPXHOCTH OT 3arpsisHECHUI HedTEnpoayKTAMH, XKUPAMH U
JpYTUMH  OpraHWYECKMMH  COCIMHCHUSMU  MCHONB3YKOT  OPraHHYECKHE
pacTBopuTenu (yalT- CIUPHT, CONBBEHT W Ip.), PACTBOPHl MOIOLIMX CPEACTB,
comel. Ilpm wmcnoneszoBanuy JOOOro U3 CHOCOOOB MOATOTOBKHU IMOBEPXHOCTH
y4yacTku cnaboro 6eToHa yAaISIOT ¢ 00a3aTeNbHBIM 3ary0JIeHHEM B «3710POBBIii»

OETOH.
Tlocne ynancHWs TOBPEKASHHOO OCTOHA TOBSPXHOCTH TMOABEPTalOT

MECKO- WM BOAOCTPYHHOH o06pabotke. [lns meckocTpyliHOi  00paboTku
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OPUMEHSIOT TOJNBKO CyxoM mpupoaHsiii necok mo I'OCT 8736. TpeGopanust k
3¢pHOBOMY  COCTaBy MECKa  HA3HAYalOT C  y4YéTOM  MPUMCHIEMOrO
TEXHONOTHYECKOro obopynoBanus. Pacxon mecka mpuauMaror u3 pacuéta 0,02-
0,05 M® Ha M’ OTOTABMBAEMO MOBEPXHOCTH B 3aBUCUMOCTH OT €€ COCTOSAHHS.

BhicTynatolyo Ha IOBEPXHOCTh apMaTypy CIIeAyeT OUHCTHTH OT
MIPOAYKTOB KOpPpo3uu. IIpr HEBO3MOXXHOCTH MOJHOM OYNCTKH MECKOCTPYHHBIM
CIOCOOOM JIOMYCKAETCs MCMONBb30BAHUE MPeoOpasoBaTeneil pXKaBUMHBI, KOTOPBIC
HAHOCAT HA apMaTypy MAaJIIPHOM KUCTEIO B 1Ba-Tpu mpuéma. Ilo ucreuenuu 1-3
CYTOK NpPOIYKTBI B3aUMOACHCTBHA TNpeoOpa3oBaTeNlsl W PKaBIMHBI TINATEIHHO
CMBIBAIOT BOJOH, a 00pa0OTaHHBIH y4YacTOK MPOCYIUMBAIOT BO3AYXOM IIOJ
JapneHueM 1-2 aTm.

6) BelpapHEBaHWE OBEPXHOCTH

YT0OBI HCKITFOYATH KOHIICHTPAIMIO HAMPSOXKCHUHM B HAKJICHBAEMBIX JICHTAX
7 00€CTICYHTh B HUX PABHOMEPHOE PACHPEACICHHE PACTATHBAIOIIIX HAIPSDKECHUH,
PEKOMEHAYETCA NPOBEPATh POBHOCTh MOBEPXHOCTH C MOMOLIBIO 1-METPOBOI
pelixu. JlonyckaeTcs MakCUMaIbHOE OTKIIOHEHHE 1 MM Ha mojioce AnuHoi 30 cm.

Ecin  pmanHoe TpeOoBaHMe He CcoOMOgaeTcs, TO BBIPABHHBAKOT
HNOBEPXHOCTh, YIAINB IPEABAPUTEIBHO BBICTYNAIOIIME YAacTH HOBEPXHOCTU
a0pa3uBHBIM WHCTPYMEHTOM CO CPe3KOM yrmoB 1:5 W 3akpyIJIeHHEM OCTPBIX
KpoMmoK (puc. 9).

Jomyckaemasi HEpOBHOCTD TIOBEPXHOCTH - He OoJiee 5 MM Ha 6aze 2 M uiH
1 MM Ha Gaze 0,3 M. Menkne aedekTbl (CKOMbL, PAKOBUHBI, YITIYOIEHHS 0 5 MM)
YCTPaHSIOTCS ¢ IPHAMEHEHUEM TOJMMEPIEMEHTHBIX COCTABOB JINO0 AMOKCHIHBIX
COCTABOB C HAlOJHEHHWEM MOJIOTBIM KBapLEBBIM INECKOM. BrlpaBHHBaHME
3HAUMTENBHEIX  (6onee 25 M) YYacTKOB TOBEPXHOCTH MPOM3BOAMTCS C
HCHOJIL30BAHUEM TOJIMMEPIICMEHTHBIX PEMOHTHBIX COCTaBOB IIyTEM PY4YHOM

IIMNAaTICBKH.
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yaanéHHsii

@® @
1— cpe3ka yTJIOB BEICTYIIOB; 2— 3aMOJHEHNE BIAIAH KJICEBBHIM COCTABOM,
3 — GeTOHMPOBaHHE HAI TIOCITE YAAJICHAS citaboro 6eToHa
Pucynok 9 — Cxema HepoBHOCTEH B OETOHHON KOHCTPYKLUM (pa3pe3 M0 CTECHKE)

JI0 MOATOTOBKH MOBEPXHOCTH M MOCJIC MOATOTOBKA MTOBEPXHOCTH K HAKJICHKE

[ToBepXHOCTh OYMINAKOT OT KPACKH, Macia, XMPHbIX HATEH, LEMEHTHOMH
wieHkd. OYHUCTKYy TIOBEPXHOCTH OCYIIECTBIAIOT ITyTEM OOpa3sHBOCTpPYIHHOM
00paboTkn WM 00padOTKH METAUIMYECKMMM INETKAMH €  IIOCIEAYIOWEH
BBICOKOHAIIOPHO# MPOMEIBKOIM BOION (TIOX TapIeHUEM He MEHee 50 atm).

B ciydae pa3pyImeHus (OTCIOSHMS) 3alINTHOTO CJI0s OETOHA B PE3YJIbTaTe
KOPPO3UM apMaTypbl, OOHAKEHHYIO apMaTypy OYMIIAIOT OT IPOAYKTOB KOPPO3UH,
00pabaTeBalOT ¢¢ TPYHTOM (TpeoOpasoBareNieM p)KAaBUMHBL) M IOCIE 3TOrO
BOCCTaHABJIMBAIOT 3AIIUTHBIA C10i pEMOHTHBIMU COCTABAMH.

IIpu yctpoiictBe 000HM M XOMYTOB M3 XOJICTOB B IOIEPEYHOM
HaMpaBICHIH KOHCTPYKIMH Ha €€ Hapy KHBIX YIJIaX YCTAMBAIOT (PACKU C KaTETOM
1-2 cM, mubo IpeayCcMaTpUBAIOT TalTeNb ¢ pajuycoM 1-2 cM, a Ha BHYTPEHHHX

yriIax BBIIONHSIOT TAITENb paauycoM He Meree 20 cm (puc. 10).
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Hapy>kHbiii yron BHyTpeHHWiA yron

yrnepogHas neHta

PucyHok 10 - MofroTtoBka yrioB KOHCTPYKLUM Nepes HaKenKoi XoncTos

B) PaboTa c TpewHamm

TpewwnHbl ¢ packpbiTuem 6onee 0,30 MM MHBEKTMPYIOT HU3KOBA3KUM
3MNOKCUAHBLIM COCTABOM, TPELUMHbI C MEHbLUMM PacKpbITUEM MOTYT OblTb 3aTEpPThI
MOSIMMEPLEMEHTHbIM  pacTBopoM. [locne MOArOTOBKM MOBEPXHOCTM Ha Heé
HaHOCATCH MeIOM NMHWW PasMeTKW B COOTBETCTBUM C MPUHATON MPOEKTOM
CXEMOW MPWKIENBaHNS 31EMEHTOB BHELUHEro apMupoBaHus. [locne noAroToBKu
MOBEPXHOCTM OMpPeAensaT NPOYHOCTL 6eTOHA Ha yyacTKax, rfe npegnonaraercs
Hakneiika NieHT. [poyHOCTb 6GeToHa OMnpedensloT MeXaHUYeCKUMKU MeToAamm
HepaspyLLatoLLero KOHTPOAA B COOTBETCTBUM € TpeboBaHmamu FTOCT 22690.

PekomeHayeTcs, 4TOObl Knacc 6eToHa MO MPOYHOCTUM (Ha CXaTwe)
ycunsembix 6anoK MponéTHbIX CTPOeHWI Bbin He MeHee B25. YcuneHue cxaTbix
3N1EMEHTOB (KONOHH) BbIMONHAKT NPW Knacce 6eTOHa MO NPOYHOCTU He MeHee
B20. Ecnin 6eTOH B 30He YCWNEHWS He YJ0B/IeTBOPSET yKa3aHHbIM TpeboBaHUAM,
OCYLLECTBNAIOT €ro YNpOYHeHWe (Hanpumep, C MOMOLLLIO MPOMUTKK), NM6O
3ameHy. pu 3aMeHe 3alLMTHOrO cnos 6eTOHa Ha HOBbIVi HEO6X0AMMa NPOBepKa
KOTe3noHHOW MpOYHOCTM HOBOrO 6GeToHa (pacTBopa): >kenaTenbHO WMeTb

MPOYHOCTb He MeHbLLE PACUETHOIO CONPOTHBEHUs GeToHa pacTsxeHuto (Rbt).

7.2 TexHonorus ycuneHus
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7.2.1 Packpoii X0JICTOB MPOU3BOAMTCS B YOOHBIX [isi PaOOTHI YCIOBHAX B
COOTBETCTBHH C IIPHHATOH IIPOEKTOM CXEMO# HAKICHKH.

Packpoli XOJCTOB OCYIIECTBIAETCSA HA TIAAKOM CTOJE€ (BEpCTake),
MOKPEITOM ~ IOJMITUICHOBOM IUICHKOH. PexoMeHmyercs, d9ToObl CTONM  ObLT
CHaOXKEH TPUCTIOCOOTEHUEM /UT pa3MaThiBAHUS XOJICTOB ¢ OO0OHMHEBL [ pe3ku
XOJICTOB HCIIONB3YIOT HOXKHHIBI WM OCTpbIi HOX. Hape3aHHBIE XOJCTHI
CMATBIBAFOTCSL B PYJIOH, CHAOXKAKOTCS STHKETKON € YKa3aHWEM HOMEpa, pa3Mepa u
KOJINYECTBA 3arOTOBOK U TIOMEILAIOTCS B IOIAITHICHOBBIH MEIMIOK.

7.2.2 Ilpu NPUrOTOBIICHUH KJled KOMIIOHEHTH A U b (3nokcuoHas cmona u
OTBEPIMTENb) CMELIMBAIOTCS B COOTHOLICHHSX, OMPENCISIEMBIX TEXHUYECKUMH
yCIOBUSIMU. PEKOMEHIyEeMBIii MakCUMalbHbIAH 00BEM Pa30BON HABECKW KIIECBOM
cMecH - 8 1 (I0CTaTOYHO 711 HAHCCEHUS OJTHOTO CJIOSI HA MOJIOBUHY JUTMHBI OaTKU
JHOHU 24 M).

IlpurotoBneHre K€ NPOM3BOAMTCS B YMCTOH  METALIMYECKOI,
(appopoBoif, CTEKISTHHON UM TOJUITUICHOBOM EMKOCTH 00BEMOM HE MeHee 3-X
JUTPOB cieayrommMm  o0pasoM. B emkocTh oTBemmBaerca HE0O0XOIMMOE
KOJIMYECTBO KOMIOHEHTa A, pnolapnsgercs TpeOyeMoe IO COOTHOLICHHIO
KOJIMYECTBO KOMIIOHEHTA b ¥ IIPOM3BOAMTCS TINATEIBHOE MNEPEMEHIMBAHAE
BPYUHYIO JEPEBSIHHOW WIM &IIOMMHMEBOM JIOMATKOM, JMOO C [OMOLIBIO
HU3KOOOOpOTHOM npenu ¢ Hacaakoit (1o 500 oO6OpOTOB B MHHYTY C LIENbIO
OrpaHMYCHMS a’palluid CMeCH). EMKOCTh 3aKpHIBAIOT KpPBIIKOH, CHAOXKArOT
OTUKETKOH € YyKa3aHMEM BpPEMEHH NPUTOTOBICHUS M IEPEHAIOT K MECTY
POU3BOJCTBA PadoT.

7.2.3 Tlepen HaHeceHHEM HA OCTOHHOE OCHOBAHUE CJIOS KJesl MOBEPXHOCTH
0eToHa IPOLYBAIOT CXKAThIM BO3JYXOM, TOCJIE Yero Ha MOBEPXHOCTh HAHOCAT
mpaliMepHBI CIOH C TEembl0 TPONMMTKH OEeTOHA W 3alOJHCHUS MEJKHX
HEpOBHOCTEl. Ha BBICOXIIYIO MOBEPXHOCTh HAHOCAT IEPBBIA CIOH Kiesd ¢
IIOMOIIBIO IITIATENS], KUCTH, BAIMKA C KOPOTKUM BOPCOM.

Ha crno#i knes yknaabBaloT (packaTbIBalOT) XOICT (JIEHTY) C OJHOTO Kpas
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YCHJIEMO} KOHCTPYKIUK 10 APYroro. B mponecce yknaaku HE0OX0AMMO CIEAUTD,
9T00BI BHEITHSS KPOMKA JICHTHI ObIlTa mapayuiebHa JIMHUH pa3METKH Ha OCTOHE.

Xonctel (IEHTHI) PACKATHIBAIOT TAKUM 00pa3oM, 4TOOBI B HAX HE OBLIO
CKJIAOK M O€3 M3JMIITHET0 HaTsDKeHs. [Tocre YKIIaaKu OCYIIECTRIACTCS MPUKATKA
(mpwxkarue) xoncta (JIEHTHI), B MPOLIECCE KOTOPO#H TMPOMCXOOUT €r0 MPOMUTKA.
IIpukarky OCYIIECTBJILIOT C I[IOMOINBIO IINATENs WM SKECTKOI0 PE3UHOBOTO
BaJlMKa OT LIEHTPA K KpasM CTPOro B MPOJOJILHOM HANpaBIE€HHH (BIOJNH BOJIOKOH
XOJICTa).

Ilepen yxnmaakoii BTOpPOro cios xojicra (IpH MHOTOCJONHOH cxeme
BHEIIHETO apMHUPOBAHHWSA) HA IPUKATAHHBIA NEPBBIH CJIOM XOJICTA HAHOCUTCA
crenyrolmit cioif wies. Yknaika U NpUKaTka BTOPOTO M MOCHEAYIOLIUX CIIOEB
XOJICTa [IPOU3BOAUTCS aHATOTHYHBIM 00pasoM. [locne yKiaaku HOCAETHETO CIIOs
XOJICTa Ha €ro MOBEPXHOCTh HAHOCUTCS (PMHMILHEIR clioft kKies. Pacxon wies npu
IPUKJICHBAHUN 3JIE€MEHTOB BHEUIHETO APMHPOBAHHSA 3aBUCHT OT KadecTBa
TMOBEPXHOCTH KOHCTPYKIMH, THIIA COCTaBa, TEMIEPATypbl W  BIOKHOCTH
OKpY’KaroImel cpeIsl M YKa3blBaeTCs B TIPOSKTE MPOM3BOACTBA paboT.

7.2.4 Tlo cnenuduke MPou3BOACTBA PabOT MOXKHO BBIACIUTH TPH 00NACTH
TIPUKJICHBAHHS XOJICTOB:

-TIPUKJICHBAHUE HA TOPU3OHTANILHBEIE MOBEPXHOCTH CBEPXY (HampuMmep, UL
YCHJICHHS TUTHTHI Ham peOpoM OANKM WM TIOBEPXHOCTH HIDKHEH TUTMTHL BHYTPH
KOpOOOK),

-TIPUKJICHBAHUE HA TOPU3OHTAIBHbIE MOBEPXHOCTH CHU3Y;

-TIPUKJICHBAHNE HA BEPTUKATEHBIE MOBEPXHOCTH.

IIpu HakITelike Ha TOPH30HTAIBHEIE TIOBEPXHOCTH CBEPXY XOJICT IOCTENEHHO
yKIamelBaeTcsi 0€3 HATSDKCHMS OT LEHTpa K KpasM, pasMIaKuBacTcs H
NPHUKATHIBACTCS BAIMKOM. YKITamKa OCYIIECTBIAETCS ABYMS paOOuMMH. YKIaaka
Ka)KIOTO TOCCAYIOMIETO CJIOS MOXET HAUMHATHCS Cpasy JKe IOCIE 3aBEPIICHHS
MOPUKATKY IPEBITYILETO CIIOSL.

Ilpu Haknelike Ha TOPM3OHTATBHBIC TOBEPXHOCTH CHHU3Y ((IIOTOIOYHASY

HakJielika) XOJCT TprkuMaetrcs ((GUKCcHpyeTcs) ¢ ONHOTO KOHIlA M 3aTeM
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MOCTENEHHO YKJIAABIBACTCA M IPHKATHIBACTCS MO Beell umMHe. [IpH 3TOM XOJCT
MOXKHO TIPEIBAPUTENBHO HApE3aTh (3aTOTOBUTH) HA OTPE3KU NPOCKTHOM JUTHHEI,
b0 MOCTENEHHO pPa3MarThiBaTh ¢ OOOMHBEI M 00pe3aTh MO0 MECTY B HPOIECCE
npukienBanus. TIpHKaTka XoncTa OCYLIECTBIIETCA OT LEHTPA K KPasM C LEIBIO
IpeOTBpalleHus 00pa3oBaHus CKIagoK. Kak mpaBiiio, MpHKICHBAHUE XOJICTA HA
HOTOJIOYHYIO [IOBEPXHOCTh OCYINECTBIIAECTCS ABYMS PabOYUMU.

7.2.5 B 3aBUCMMOCTU OT BA3KOCTH KJiesl (OTpeAeNiieMoil B 3HAYATEIHHOM
Mepe TeMIIepaTypoil OKPYXaroIel Cpelbl), IPUKICHBAHNE XOJICTA TIPOU3BOATCS
HETOCPEICTBEHHO BCIIE] 33 HAHECEHUEM Kiled, MO0 MOCe HEKOTOPOH BRIAECPKKA
(ne mpeBpimaromedt 20 MHH), 32 BpeMs KOTOPOH BS3KOCTH KJI€S BO3PACTaeT,
oecrieunBasi TEM CaMbIM (PHKCALIMIO XO0JICTa Ha TIOTOJIOYHOM TOBEPXHOCTH (XOJICT
HE OTCIauBacTCs IIOCIEC IPUKATKU). Bpems BBIICPKKH  ONPEeTseTcsa
JKCHEPUMEHTANBHO IIyTeM IPOOHOr0 TpUKJIeHBAaHUS. [IPOTODKHUTENBHOCTD
BBIJIEPKKH Mepe] MPUKJICHBAHUEM KXIOTO MOCIEAYIOIETO CI0sS ONpenenseTcsa
AHAIOTUYHBIM 00pa3oM. PexoMmeHayeTcs, dTOOBl KOJIMYECTBO HPUKICUBAEMBIX
CIIOEB TKAHW He MpeBbIIAIo wecT. Ecny no pacuéramMm Heo0XoauMoe KOTMYECTBO
CIIOEB JICHT YCUJICHUS IPEBBIIIACT MECTH, TO JKENATeIbHO UCKATh albTePHATUBHEIE
METOIbl yCWIECHHS (HAampHMeEp, C HCHOJB30BAHHEM CTANBHBIX Tpoduiaedt win
IYYKOB).

72.6 Tlpu BHINONHEHWH BHEIIHETO AapPMHPOBAaHHS HA BEPTUKATBHBIX
TMOBEPXHOCTSX HAHECEHHE KJI€sl HA OCHOBAHME IPOHM3BOAMTCS CBEPXY BHH3.
[TpuKneuBaHAE TONEPEUHbIX OTHOCHTENBHO OCH KOHCTPYKIHMH TIOJNIOC XOJICTa
ocymecTBIsieTcss TyTeM (ukcanuy (Ipwkarus) XoJcTa B BEpXHEHl dacTu u
TIOCTENEHHOM YKJIAAKH U Pa3MIIAKMBAHMS 110 BEICOTE C TMOCIENYIOMIEH IPUKATKOIA.

TIpukIenBaHne IIPOAOIBHBIX MOJIOC XOJICTA HA BEPTUKAIBHBIC IOBEPXHOCTH
MPOU3BOUTCS MyTEM €r0 (PUKCAIUK B KpaiiHEM (JIEBOM WJIX ITPABOM ) IOJIOKEHUT
¢ MOCJeAyIOIIEH YKIaaAKOH 1 MPUKATKO ero mo anveHe. Bpems BBIIEPKKH Tepen
TPUKJICHBAHAEM KaKIOTO IMOCIEAYIOIETO CIIOS OMPEAEISIETCS TAKAM 5Ke 00pa3oM,

KaK ¥ IIpU NPUKIICUBAHNN Ha TOPHU30OHTAJIBHBIC MOBCPXHOCTH.
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BbinonHeHNe MHOIOCHOMHBIX 3JIEMEHTOB BHEIIHETO apMHUPOBAaHMS HA
BEPTHKAIBHBIX IIOBEPXHOCTAX B IPOJOJIBHOM H IIONEPEYHOM HANPABICHUAX
(«ceTka») MPOM3BOANTCA HMyTEM HOCIENOBATENBHOIO IOCIOHHOTO MPHKICHBAHUS
TOJIOC XOJICTA IOIEPEMEHHO B 2-X HampabileHUsX. ONepauuu Mo NPHKICHBAHKUIO
XOJICTOB MOTYT BBINOJHATBCS TIPH TEMIIEPATyPe OKPY>KaIOIIel Cpesl B AUAMa30He
+5 °C - 435 °C; npu 3TOoM crefar, urtoObl TeMmeparypa OeTOHA OCHOBAHMS He
Obuta Hke 5 °C | BBIILIE TEMITEPATYPI TOUKU Pock Ha 3 °C.

7.2.7 Kien He HaHOCAT HA 3aMep3lME MOBEPXHOCTH. B ciywasx, xorma
TeMIEparypa MOBEPXHOCTU OETOHA HIDKE IOMYCTHMOTO YPOBHS, MOXKET HMETh
MECTO HEJOCTATOYHOE HACHIIICHUE BOJIOKOH W/WIN HU3Kas CTEMEHb OTBEPKACHUS
CMONBI, YTO OTPULATENBHO CKaKeTCi Ha paboTe CHCTEMBI BHEIIHETO
apMupoBaHus. [l IOBBILICHUS TEMIEPATypbl OCHOBAaHUS MOTYT OBbIThb
HCHONTb30BAHb! JOTOHUTENBHBIE JIOKANIBHBIC NCTOYHHKH Teua. Kitlen He HaHOCAT
Ha MOKPYIO HOBEPXHOCTb. OTKPHITYIO BJAry YAAISIOT, TIOBEPXHOCTH BEITHPAIOT
MPOAYBAIOT CKATHIM BO3IyXOM.

TlonHoe OTBEpXKIACHHE KIESl B E€CTECTBEHHBIX YCJOBHSX MPOMCXOJUT B
TEUCHUE HECKOIBKUX CYTOK U B 3HAUMTEIBLHON Mepe 3aBUCHT OT TEMIEPaTypHI
OKpy>KaroIel cpenpl. Kak mpaBuiio, BpeMsi OTBEp)KIEHHS COCTABISET HE Oojee
24 gacoB npu temmneparype Beiiie 20 °C 1 He MeHee 36 9acoB TIPH TEMIEPaType OT
5°C mo 20 °C.

7.2.8 Insa oOecneueHns O0e30MaCHOCTH (TI0XKAPHOM, 3aIWTHL OT BaHAATH3MA)
W [0 3CTETHYECKUM COOOPAKEHUSM 3JIEMEHTHI BHENTHETO apMHPOBAHUSA HA
3aKIIOUUTENBHON  cTamuu  padoT MOTyT OBITh  JIOMOJHEHBI  PasiHYHBIMA
NOKPHITHAMM, COBMECTUMBIMH € JIOKCHIHBIM CBA3YIOIIMM (KpackamH Ha
JMOKCUTHOM  OCHOBE, MONUYPETAHOBHIMH  MOKPHITHAMH,  CHEHHATGHBIMI
OTHEYNOPHBIMH COCTaBaMu). J[jis JIydIIero CUEIJICHHS O3THX TMOKPHITHI ¢
9JIEMEHTOM BHELIHETO apMHPOBAHUS MOBEPXHOCTh MOCIEOHETO MOCHE YKIAAKH
()VHHIOTHOTO CJOS CBA3YIOMETO TIPHUCEINACTCS TOHKHM CJIOEM CyXOro IIecKa

KpynHocteio 0,5+1,5 Mm.
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OO6nacTh MPUMEHEHUS TEXHONOTUM YCUWICHUS C MCIIOIB30BAHUEM JICHT H
XOJICTOB OTpaHWYeHA IO XapaKTEPUCTHKaM KIEeBOTO COCTaBa, 4 MMEHHO. Ha
TEPPUTOPHAX ¢ MUHIMATBHON CPEIHECYTOUHOM TeMIepaTypoii Bo3tyxa Hauboiee
XOJIOMHBIX CYTOK (B 3UMHHI TEPHOM) ¢ 00ecnedeHHOCTRIO0 0,95 He HIbKe MUHYC
40 °C no CHulI 23-01 [4], a Taxoke TeMIeparypax Bo3ayxa TeIUIoro Nepuoja roaa
¢ obecrieuenHocTRIO 0,95 He BHIme wioc 30 °C mo CHuII 23-01.

ITpu packpsITHH TPELMH B OajKaX HA MOMEHT 00CNIE0BAHUS (TO-ECTh ITPH
JCHCTBUU TONBKO IIOCTOSHHON HAarpy3kd) Ha BEIUYMHY, HE IPEBBIIIAMOIIYEO
ykazaHHyio B CBOZE TIPaBUIl OT BO3ACHCTBUS BPEMEHHOM HAarpy3KH, JOIYCKACTCS
BBHITIOJIHATG JIAIIb IOBEPXHOCTHYIO TEPMETH3AIMI0 TPEmMH. OTH paloTHL,
HANPaBIICHHBIC HA TIOBHIICHWE JOJNTOBEYHOCTH JKEIE€300€TOHHBIX —OaiokK,
paccMaTpmBarOTCI KAk~ BpPEMEHHBIe,  obecmeumpatomue — 0€30IacHYIo
SKCIUTyaTalyo KOHCTPYKUHI Ha Tiepro He Goee 10 sret.

IloBepXHOCTHASA TEPMETH3ALMS MOXKET BBINONHATHCS U MOCHIE BCKPHITHS
O€TOHa BJONB TPEIIMH Ha TIIYOHMHY HE OoJiee TONIWMHEI 3alMTHOTO CJIOS U Ha
mupuHy 1545 MM. BCKphITBI KaHan 3alONHSIOT KJIEEBbIM COCTABOM MITH
nonuMeppacTsopoM. Ilocne OTBEpKICHUA Kilesd MOBEPX TPELIMHBI HAKICHBAKOT
JIeHTy mupuHoi 150+200 MM (B 3aBHCHMOCTH OT OYEPTaHUS TPELLMHBI) C
JIBYHAIIPaBICHHBIMU BOJIOKHaMH. [7yOMHHasd repMeTH3auus [peayCcMaTpHBAcT
MHBELUPOBAHKNE TPEILMH C MOCIEAYIOIIEH HAKIEHKONH TKAHEBBIX MATEPUAIIOB.

7.2.9 TIpu yacTOM pacnoyOKeHUH MEIKUX TPELIUH Ha JIOKAJIBHOM YYacTKe
NOBEPXHOCTH Oanku JOMYCKAcTCsl MEPEKPHITHE 3TOr0 y4yacTka XONCTaMH ¢
O/THOHAITPABJICHHBIM PAcMOJIOXKeHHEM BONIOKOH. Hakielika TKaHEBBIX MATepUANIOB
HanOonee >(pGhekTHBHA IPH  HAMMYKUH CHJIOBBIX TPEIIMH B 30HE MAKCHMAJIBLHEIX
[JIABHBIX HaNpsoKeHuit 6asok, mpH HeHTpamu3auuyu TPEIUH B CBasX-000JI0YKax
WIH KPYIJIBIX CBasX, YCHJICHWH 3alUTHOTO CJIOS JIFOOBIX KENe300€TOHHBIX

KOHCTPYKLHIA.

7.3 Pexomenaauum mo 6e30MacHOCTH padoT
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7.3.1 O0mue nonokeHus

Bce paOoThl MPOU3BOIAT NPU CTPOTOM COOJIOACHWH TPAaBHI U HOPM
TEXHUKH 0€30MacHOCTH M NPOTHBOIOXKAPHOH 3aumThl, ycraHosieHHbIX ['OCT
12.1.007, TOCT 12.3.002, TOCT 12.4.009, BCH-37-84 [5].

Mecra npousBoacTBa padoT 00yCTpauBalOT MHBEHTAPHBIMU MOAMOCTSIMHU
WY JIECAMH U HACTHJIAMH TaKuM 00pa3oM, YTOObI pacCTOSHUE MEKAY HACTUIOM U
00pabaThIBACMOM TOBEPXHOCTbIO KOHCTPYKLMHM cocTaBiisuio 1+1,2 M, a BbIcOTa
spyca — 2 M. [Tlupuna moaMocTel WM JiecoB npuHUMaroT He meHee 1,0 M, 4To
obecreunBaeT cBoOOAHOE MepeMeleHne pabouux BAONL Bcero (poHrta pabort.
PemonTHBIE paboThl Ha BeICOTE OOsiee 2,0 M BBIONHSIOT C TOJABECHBIX WIH
CTO€UHBIX TOAMOCTEH, JIOMEK WM JPYrUX CpeiacTB, 00eCcHeuHBarOIUX
OeszomacHoe BbIIONHEHHE paboT. Jleca ¥ TOAMOCTH, IPUMEHSEMBIE JUIL
TIPOM3BOACTBA PaboT Ha BHICOTE, CIEAYET IPEAyCMaTpuBaTh MPOYHBIMH, HACTIT
HE MODKEH MMETh 3a30pOB, 10 TEPHMETPY JECOB U TOAMOCTEH cleayer
ycrpauBarh nepuna. C 1enpio odecnederrs 6€30macHOCTH padoT PEKOMEHAYETCS
TAKOKE MCIIONB30BATh ITE€PEIBIKHEIE HHBEHTAPHBIC JIFOJIBKHU, CIELUATU3UPOBAHHBIE
TOIBEMHO-TPAHCIIOPTHEIE MAIIWHEL H 000pY/I0BAHHUE, MAINKHEL [J1 MHCIIEKLNH U
0CMOTpa COOPYIKEHHI.

Jnst  paGOTHUKOB, 3aHATBIX 00paboTKOW OCTOHHON MOBEPXHOCTH,
TIPeIyCMaTPUBAIOT CIEAYIONTYI0 WHAMBHAYATbHYIO 3alIUTY (B COOTBETCTBUM C
T'OCT 12.4.011 1 THIIOBBIMH OTPACIIEBEIMA HOPMAMH):

-3alMTHA Kacka THIA IUIEMA C MPO3PAYHBIM IUMTKOM, 3aKPLIBAFOLIMM
JILO,

-pecnuparop,

-ipotrBOTa3el Mapok IMM-95 wm TTID-95C (na cnydvail aBapuiiHOro
Pa3NHMBaHMS KUCIIOT WIH OPTaHUYECKHX PACTBOPUTENEH),

-3aLUTHBIC OYKH,

-CHENoJeKa, HE TPOMYCKAoMas BOAY C TIIOTHO 3aCTErHBAIOIIAMUCS

MaH>X€TaMH H BOPOTOM,
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-pe3uHOBBIe (DapTyKH, camory W mepyartku (npud pabore ¢ KUCIOTaMH,
MIENOYAMH, PH TPUTOTOBJICHHH KIICEBBIX COCTABOB).

Hcnonp3yeMoe  TEXHOJNOTMYECKOE  O00OpYAOBaHME JOJDKHO  MMETh
nacrmopra. CTPOUTENbHBIE MEXaHM3MBI M HJIEKTPUYECKUH HHCTPYMEHT CIIEAYET
3a3eMJIaTh. JInia, mpuBieKacMele K paboTe ¢ TEXHONOTUYECKMM 000pYAOBaHUEM
JIOJDKHBI IPOATH HHCTPYKTAXK.

TKaHEBBIE MATCPUATBI M3 YIJIEPOOHBIX BOJOKOH HE MPEACTABISIOT
OMAcHOCTM JUIL 3[0POBbS B YCIOBHSX HOPMAIBHOH OKCIUIyaTallMd U IIpU
cobmrofieHny  mpaBmwn  Oe3zomacHOcTM  paboThl ¢ HuUMH.  OOHAaKO MpU
HEMOCPEACTBEHHOM BBINOIHEHUH Pa0oT [0 YCHICHUIO BOJIOKHA MOI'YT IIPUBECTH K
pa3apaKEHHIO KOXKH, IIa3 U CIU3UCTBIX 000noveK. [103TOMY NMpH BBIMOJIHEHUH
paboT ¢ HUMM LEIeCO00pa3HO IONB30BAThCA WHIMBUAYAIBHBIMH CPEACTBAMU
3allUTEL

7.3.2 Be3omacHOCTh paboTHI ¢ PEMOHTHEIME COCTABAMU

Bee paboraroimme ¢ KIESIMH JOJDKHBI TTPONTH BBOJHBIA MHCTPYKT@X U
WHCTPYKT&)X Ha pabodeM MecTe MO TEXHWKE O€30macHOCTH M HPOXOAUTH
IOBTOPHBEIYf MHCTPYKTaX HE pexKe OJHOrO pa3a B TpH Mecsua. Bee mpoueccsl,
CBSI3aHHBIE C IIPUTOTOBJICHUEM  KIJIES, PEKOMEHAYETCS  BBUIONHATL B
M30JINPOBAHHBIX MTOMEIIEHUAX, CHAOXKEHHBIX MPUTOYHO-BBITSDKHON BEHTHIISIMEH.
Paspermaercss TPUTOTaBIMBATE K B HeOOMbmMX KonmdecTBax (o 20 xr B
CMEHY) B 0OIIEM ITIOMEIIEHHH C JIETKO OTKPBIBAIOIIMMUCS paMaMu U ¢paMmyramu
IUII TIPOBETPUBAHHS KOMHATHl, HO Ha CHEOHATbHBIX pabouuMxX MECTax,
000pYZI0OBAHHBIX MECTHBIM OTCOCOM BO3AyXa. B momemieHuu, rae paboraror c
SIOKCUAHBIMA COCTaBaMHU, 3AIIPEINACTCs IPUHUMATh UIIY, KyPUTh, TONb30BaThCs
OTKPBITHIM OTHEM (TTAsUTEHBIE JTAMITBI, PA3IM4HbIE TOPENKHU, ra30- U MIEKTPOCBapKa
UT.A)

JletoM peKOMEHAYeTCs TNPUrOTABIMBATH KJIEH HAa OTKPHITOM BO3JyXeE.
Paboume npu 3TOM HAXOIATCS ¢ HABESTPEHHON CTOPOHBI, UTOOBI BETEP YHOCUI OT

HUX TOKCHYHBIC TIaphI, BRIACIIAIOITUCCA U3 KIICH. B mecrax BHIIOTHEHUS pa60T 110
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MPUTOTOBIICHUIO M TPUMEHEHMIO PEMOHTHBIX MATEpHANOB  BHIBEIIHUBAIOT
HHCTPYKIMM TI0 OKCIUTyaramud oOOpYJOBaHMS, TIpaBMiIA IO TEXHHKE
6€30MacHOCTH ¢ YKa3aHWEM JIML, OTBETCTBEHHBIX 34 MPOBEACHUE PEMOHTHBIX
pabot. TpeGopanus Ge3onacHOCTH COOMIOAAIOT U PU HOATOTOBKE MOBEPXHOCTH K
HAHECEHHUIO KJICEB Ha STMOKCUAHOM OCHOBE. KOMIIOHEHTHI KIIEsl XpaHST Ha CKJIaE B
TEPMETUYHBIX EMKOCTSIX. [1pOM3BOACTBEHHEIN NEPCOHAN MOXKET OBITH AOMYIIEH K
BBIMOJIHEHHIO pab0OT MO MOATOTOBKE COCTABOB, UX HAHECCHHMIO HA MOBEPXHOCTH
KOHCTPYKLMIA TOJIbKO IPU HANTMYMK UHIUBUAYAIBHON 3alLMThl, COOTBETCTBYOLICH
TpedoBanusm 'OCT 12.4.011.

Bce oTX0/1bl yTHIM3UPYIOT COITIACHO CYILECTBYIOLIEMY 3aKOHOATENLCTBY.
B 3ome, rae mpoBomurcs paboTa DO NPHIOTOBICHHUIO KIIES, 3alpeliacTcs
IPUHUMATL MHILY, KYPUTb, NOJIB30BaTbC OTKPBITHIM oruéM. Okono padouero
MecTa PEKOMEHAYETC HUMETh YHMCTYI0 BOJY, CBEXKCIPUTOTOBJICHHBIN
¢usmonormyeckmit pacteop (0,6+0,9%-HEIil pacTBOP XJIOPHCTOTO HATPHSA), YUHCTOE
CyXO0€ MONOTEHIE, TPOTHPOYHBIA MAaTEPHAL.

K pabore ¢ knesMu JOMycKaroTCs JWLA, MPOLIEAINE MEANLIMHCKHI
OCMOTp M MMeromue Aomyck. IIpu paboTe ¢ SHOKCHAHBIME CMOJIAMH U HX
OTBEPAUTEIAMH TpeOyeTCsl aKKypaTHOCTb M CTPOroe COONMIOJICHHE TMPAaBUI
OezonacHoct. Heo6X0IUMO ClIEIUTh 32 YACTOTOM PYK, HOJNIOTEHEL, CHELOACKABL,
pabounx CTOMOB, HHCTPYMEHTOB U MOCybl. [Ipn paboTe Moab3yroTCs 3alUTHEIMI
oukamu. Crienoexxay MEHSIOT HE PEKE OIHOIO pa3a B HEAEIO.

TmarensHOe MBITbE PYK TMPOM3BOAAT HE TOJNBKO BO BpEMs MEPEPHIBOB
(Tyaner, mpuéM MHLIM) W TOCTE OKOHYaHMs PaboTHl, HO M MOCHE CiydaiiHOro
3arps3HEHUs PyK CMoJIolf U oTBepauteieM. IIpu nonajgaHuy HA KOXKHBIN MMOKPOB
SMOKCHHOH CMOJIBI WM OTBEPOMTENA HEMEMJCHHO IPOMBIBAIOT 3TO MECTO
TEIIOH BOMOM M MPOTHPAIOT TAMIIOHOM, CMOYEHHBIM B 3THJIOBOM crupre. [
3aIIUTHl KOXH PYK MPUMEHSIOT PE3UHOBBIC NMEPYATKM MM 3aIUUTHBIE Ma3d H
MaCTHl, CHIIMKOHOBHI kpeM u ap. Ilpw momajgaHmy Kires B Iiasa HEoOX0ouMO
Cpasy IPOMBITH MX OOJIBIIMM KOJMWYECTBOM  TEMIOW BOJABI M HEMEICHHO

o0OpaTuThCA K Bpavy.
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INonasmyro Ha pabouee MECTO WIM WHCTPYMEHT STOKCHIHYIO CMOJY
YIAJLIIOT alleTOHOM, a 3aTeM 3TOT IPeIMET MM MECTO BEIMBIBAIOT TEILIOH BOJOMH €
MBUIOM.

7.3.3 BezonmacHOCTE paboT MPU HHBELMPOBAHUY TPEILIMH

MepomnpusaTds 1O TeXHWKe  OE30MacHOCTH TIpM  IPOU3BOACTBE
WHBEKIUOHHBIX PaboT M paboT MO NCUCHHWIO TPEIIWH B Oaikax MPOJETHBIX
CTPOCHMH, Hacaakax U C€Toy0ax-o00NI0uKax OMOpP MOCTOB [OJDKHBI OTBEYATh
tpeboBanusm [[OCT 12.1.013 u BCH 37-84 [5] .

K wuHBEKUMOHHBIM paboTaM AOMYyCKAalOTCA JiMla He Mojoxe 18 e,
npomenmue oOydeHWEe [0 TMpaBWiiaM TexHUKH Oe3omacHocTH. Paboune
JIOTyCKaroTcs K paboTaM Mocie MPOXOXK/ICHAS MEAIIHHCKOTO OCMOTpa, 00yIeHASL
ux crocobaM NepBoi NOMOIM NPH HECYACTHBIX CIyYasX.

PaGotel, cBA3aHHBIE C OOCIY>XKHBaHMEM CTAHAAPTHBIX MEXAHU3MOB M
OPUCTIOCOOJICHUH, BBIMOJHAIOT B COOTBETCTBHH C TPeOOBAHHUSAMH THIIOBBIX
WHCTPYKIMH W yKa3aHHil 0 TeXHUKe 0€30MacHOCTH I JAHHOTO 000pPY/AOBaHHS.
PacTBOpOHArHeTaTeTM PEKOMCHAYETCS TPOBEPATH 1O Hauana paboT mox
JaBleHWeM, B 1,5 pasa DOPEBHINAOMHUM TPEAYCMOTPEHHOE IIPOEKTOM
(permaMeHTOM). 3ampelacTess MONb30BaThCsl YCTAHOBKaMHU, pabOTAIOIIUMHU MO
JABIECHUEM TP OTCYTCTBMM WJIM HEUCIPABHOCTH MAaHOMETPOB. MCHpaBHOCTH
MaHOMETPOB IIPOBEPSFOT KESIHEBHO TIEpe HAYAIOM PaboTEL,

Tlepen  Hauanom  cBepMUABLHBIX  PabOT  NPOBEPSIOT  COCTOSIHHE
nephopaTtopoB, UX 3a3eMIICHAE, OPOOYIOT MHCTPYMEHT Ha XOJIOCTOM XOY.

Bo Bpems Oypenus nepdoparopaMu He pEKOMEHAYETCA

-IIPOHU3BOANTH PAOOTHI O€3 NBLICYIaBIMBAHNS,

-IIpY 3aKIMHKe Oypa MpUACPKUBATH €70 PYKaMU,

-paboTath Oe3 3aIUTHBIX 09KOB;

-M3BNICKATh 3aKJUHWBIIMACA Oyp 0€3 KIoYa W CIENHaIBHOTO
TPUCTIOCOOJICHUS.

Paboumx, 3aHATBIX Ha WHBEKIMOHHBIX paboTax, ciemyeT cHabOkarh
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CHELOACHKAON, IPEyCMOTPEHHOM ACHCTBYIOLMMH HOPMaMH Ha CIEHOACKAY JUTS

OCTOHIIHKOB.

8 Konrpoas kadecTBa paGor

TpeOoBaHNS K BXOJHOMY, ONICPAIMOHHOMY M TPUEMOUYHOMY KOHTPOIIO
YIJIEPOAHBIX JIEHT M XOJICTOB, KOHTPOJIIO KOMIIOHEHTOB /i1 IPUTOTOBJICHHA Kled,
a TaKKe METOMAB WCIBITAHWI SJICMEHTOB YCHIICHHS MOTYT YCTaHABJIHMBATBCA H
YTOUHATBCS TEXHHUCCKAMH YCIOBHSMH HA CHCTEMBl YCHJICHHMS BHEIIHUM
apMHMpOBaHHEM M3 KOMIIO3MTHbIX MarepuanoB. CoOmoaeHue TpeOoBaHUil IO
KOHTPOJTIO  CMOCOOCTBYET OOECHEUEHHIO HAAEKHOCTH YCHICHHS HECYLIMX
KOHCTPYKIUH ¥ TIPOPICHAO X CPOKA CITY>KOBL.

8.1 BxoaHoii KOHTpOJIBL

BXonqHOH KOHTPOJNB PpAcTpOCTPaHSETCS Ha BCE HWCMONB3YEMBIC TPH
IPOU3BOACTBE paboT Marepuaisl. Jlo Hadama paboT MPOBEPACTCS HAIWYHE
COMPOBOAUTENBHON JAOKYMEHTALMM, IPOU3BOAUTCS OCMOTP COCTOSIHMS YIAKOBKH
U BHEIITHETO BUJa MaT€pHaIOB, IPOBEPAETCS UX BEC.

VYINepoAHElE  JIEHTBl, KOMIIOHEHTHl A  NPUTOTOBJICHUA  Kies
TIOCTABIIMIOTCS HapTHAMu. IlapTreil cumraercs KONMHYECTBO MaTepHana OJHOTO
Ha3HA9YEHUs, U3TOTOBIEHHOE 10 OJHOMY TEXHOJIOTHYECKOMY PEXKHMY U3 CHIPHS €
OJHOPOIHBIMU CBOMCTBAMH U O(OPMIICHHOE OAHMM JOKYMEHTOM O KayecTBe.

JIOKyMEHT 0 KaueCTBe OOBITHO CONCPIKHT CIICAYIOIIHE JTAHHBIC!

-HaUMEHOBaHUE NPe I PUATHS-N3TOTOBUTEILS,

-1ata 0OopMIICHUS JOKYMEHTA O KA4EeCTBE,

-HOMEp MapTHH;

-HaMMEHOBaHNE POy KNI,

-KOJITYECTBO YIIAKOBOYHBIX MECT;

-pe3yJIbTaThl HCTIBITAHHIA,

-JIOMYCTHUMBI# CPOK XpaHEHHS,

-COOTBETCTBHUE TPeOOBaHMAM TEXHUIECKUX YCIIOBHIA,
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-ITaMn ¥ TOANNCH OTAENA KOHTPONsA KAauecTBa IPEANpPHATHA-
H3TOTOBUTENA.

Tlepex TPUTOTOBICHHEM KJIECBOTO COCTAaBA IIPOBEPACTCS HAIMYME
COINPOBOAUTEIILHON JIOKYMCHTAllMM M KA4Y€CTBO YNAKOBKM  KOMIIOHEHTOB.
@DakTHYECKH CPOK XPAHEHHS MaTepualoB HE JOJDKEH NPEBBIMIATEH OITY CTUMBIH
CPOK [0 Macnopry.

8.2 OnepanuoHHLIH KOHTPOJIb

IIpu omepalMOHHOM KOHTDPONE IPOBEPAIOT KAYECTBO MOBEPXHOCTH H
Ka4ecTBO HakIelikn MmarcpuanoB. KadecTBO MOATOTOBKU JKENE300CTOHHOM
MOBEPXHOCTH OLICHUBAIOT MO €€ YHCTOTE, BJIAKHOCTH MOBEPXHOCTHOIO CJIOS
OeToHa (OTCYTCTBHE BJIarM HA MOBEPXHOCTH), POBHOCTH. KauecTBO MOATOTOBKU
JKENE300€TOHHOH MOBEPXHOCTH KOHCTPYKIMH MO 4YHCTOTE M  BIKHOCTH
KOHTPOJIUPYIOT BU3YaJbHO.

POBHOCTE GETOHHOM MOBEPXHOCTH KOHTPOIHMPYETCS C MOMOLIBIO JINHEHKH
mm peiikn uinHOH 1 M. IIpH HEBBINOIHEHUH YCJIOBHS POBHOCTH MOBEPXHOCTH
BBIPABHMBAIOT. [IpOYHOCTH G€TOHA OCHOBAHMS ONPEICIACTCA OAHUM U3 METOIOB
HEPa3pyarmero KOHTposid NpovyHocTH B cootBercTBuM ¢ ['OCT 22690 umm
YIIBTPa3BYKOBBIM METOJOM B cooTsercTBur ¢ 'OCT 17624.

B npouecce NpUroOTOBIEHUS K€ KOHTPOJIUPYETCS TOYHOCTb
JO3UPOBAHMS KOMITIOHCHTOB, OJHOPOIZHOCTH MAacChl IIOCIE IEPEMEINMBAHUS,
OTCYTCTBUE NOCTOPOHHMX BKJIFOUEHMI U CTYCTKOB (BU3yasibHO). [Ipy HaHeceHHH
KJIesl Ha IOBEPXHOCTb OCTOHA BU3YAIBHO, IO BECOBOMY PACXOJy HITH ¢ MOMOLIBIO
rpeOEHKH [6, 7] KOHTPOIHPYIOT TONILMHY W PAaBHOMEPHOCTH CJIOSA, OTCYTCTBUE
HETIOKPHITBIX KIIEEM YYAaCTKOB, CKIaAoK. OTKIOHEHHE BOJOKOH OT MPUHSTOM
IIPOEKTOM OPHEHTALUM HE JOJDKHO MPEBBIIATh 5-TH rpaaycoB. Pacxom kies Ha
1M TIOBEPXHOCTH JOJDKEH HAXOAUTHCS B IIPEAieax 3+5 KT Ha OJI|H CJIOM.

Ilepen HaHeceHMeM Kies M B IPOLECCE HAKIEHKM M OTBEPXKICHHS
PEruCTPUPYETCs TEMIIEPATYPA OKPYKAOLICH Cpelibl, BIKHOCTh, TEMIIEpaTypa Ha
MOBEPXHOCTH O€TOHAa M MPOAOIDKHTEIEHOCTh OTBEPKIACHUS. PEKOMCHAyeTCH,

qTo0BI YKa3aHHBIC TTApaMETPBl UMEJIH 3HAYCHU I
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-TeMIIEpaTypa Bo3ayxa — He Huke +10 °C,

-BIIQKHOCTb BO3yXa — He Gosiee 4 %o,

-TeMIIEpaTypa MoBepxHocTH GeTora — Ha 3 °C 1 Goree IOJKHA TIPEBBINATh
TEMIIEPaTy Py TOYKH POCHL

8.3 IIpuémoyHbIii KOHTPOJbL

IIpy DPUEMOYHOM KOHTPOIE OCYLIECTBIAIOT BH3YAIBHYI0 HPOBEPKY
Ka4ecTBa HAKIEHKN KOMIIO3UTOB, P KOTOPOM BBISBIAIOT Ae(eKTHl. BEIABICHIE
BHYTPEHHUX Oe(EKTOB (HE MPOKICCHHBIX MECT, OTCIIOCHUIT) OCYIIECTBILSIETCS
IyTéM aKyCTHUECKOTO 30HAMPOBAHUS, JIETKOTO NMOCTYKMBaHUs MOBepXHOCTH KM
JEPEBSHHBIM MOJOTKOM JIHOO0 APYTUM METOJOM HEPa3PYIIAIOIIEr0 KOHTPOJIS.

ITo pe3yibTaraM  KOHTPOJA OLCHUBAIOT BJIMAHWUA HEOPOKIICA WIH
OTCIIOCHHI Ha KOHCTPYKIHOHHYIO IHETOCTHOCTh YCHITHBAIOMIETO IeMeHTa. [Ipu
STOM YUMTHIBACTCS pasMep OTCIOCHUM, HX pPACHONIOKEHHE U KOJHMYECTBO
OTHOCHTENBHO 0O0LLEH NIOIIAAM YCUIISFOLMIETO JeMeHTa. JlomyCKaeTcs OTCIOSHHIE
TJIOMmAnbio Kakaoe He Gonee 10 cM’, cyMMapHas IIIOMab OTCIIOCHHI - MeHee 3
% o0IIeit mIomany HaKJienBaeMoro Marepuana. OTciaoeHus wiomanpio oonee 10
cM® HEOBXOIIMO OTPEMOHTHUPOBATh IYTEM BHIPE3aHHUs ACPEKTHBIX YYACTKOB M
YCTaHOBKH 3aIUIATKH ¢ TAKUM K& KOJIMYECTBOM CIIOEB.

PesynbTarel BXOAHOTO, ONEPALMOHHOTO M MPUEMOYHOTO KOHTPOJIS
3aHOCSTCS B  COMPOBOIAMTENBHYIO JOKYMEHTAMIO TPOM3BOACTBA  PaboT.
Ilenecoo0pasHO TPOBECTH HCMBITAHHE COOPYXKSHHS TIOCNE YCHICHHS C
OIPENENCHUEM TOCTUIHYTOM IPY30IOABEMHOCTHL

Tlocre BBITTOSHEHUS PabOT MO MOBEPXHOCTHOW TEPMETH3AIMH TPCUIAH
PEKOMEHIYETCS B NIECTUMECSYHBIN CPOK B paMKax TEKYIIETO OCMOTpa MPOBECTH
BH3YAITBHBIM KOHTPOJIb KAYECTBA PEMOHTHBIX paboT. [Ipu HAIMYMK OTKJICHBILMXCS
VYacTKOB TEPMETM3HPYIONIAX XOJICTOB BHIMONHSIOT PabOTHI MO YCTPAHCHHIO

nedexTos.
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[Tocne ycuaeHHs KOHCTPYKIMM PEKUM JBKEHUSI MOXKET OBITH YACTHYHO
BOCCTaHOBJIEH crycTs 10 yacos (20 yacoB) mpu Temreparype Bo3ayxa mwiroc 15 °C
¥ BhIme (HwKe mwioc 15 °C 1o moc 5 °C) .

[Ipu TpOBEpKE COCTOSHHS HAKJICCHHBIX JICHT M XOJICTOB LiesiecOOOpasHO
MIPOBEPUTH BO3MOXKHOCTH MOMANAaHHUs HA BEPTUKAIBHBIE (pacalHble MOBEPXHOCTH
COJIHEYHBIX JIy4yeil. Eciim Ha 31EMEHTHl YCHICHHS MOIYT IOMAAaTh COHEYHBIE
Jqy9d  pekoMeHayercss moBepxHOCTh KM  3ammTUTh  JTAKOKPACOYHBIMU
MaTrepuanaMi, COBMECTHMBIMY € TPUMEHIEMBIM KIICEM.

8.4 PexomMeHaanny mo MOHUTOPHHTY H HAYYHOMY CONPOBOKIACHHIO

8.4.1 HayuHoe compoBOXAEHHE

[Ipn wWCTONB30BaHWM HACTOSIIMX PEKOMEHAAIMI HAa TPaKTHKE (MpH
NPOSKTUPOBAHMM M  BBIMOJHEHHH paboT 1O YCWICHHI0) LenecooOpasHo
OCYILECTBIISTE HAy4YHOE COMPOBOXICHHUE, TPEAYCMATPHBAIOLIEE KOHTPOJIb M
TIOMOII[b TIPH BBITIOJHEHUH PAabOT, PUBOAUMBIX HIKE.

8.4.1.1 Cragus NpoeKTUPOBaHMUS:

-IIPOBEPKA MPABIJIGHOCTH TPHHSATHIX CXEM YCHJICHHS (PacmONOKEHHE
TKaHEBBIX MATEPHANIOB, IOCIEA0BATEIFHOCTE PadoT);

-KOPPEKTHOCTb ~ PacuéToB  (0OOCHOBAHHOCTH  KOJHMYECTBA  CIIOEB
TKAHEBBEIX MAaTepHasIoB);

-HaJTMYMe B TIPOEKTaX TEXHOJOTHMUYECKHX TPeOOBaHMM, HA KOTOPBIX
OCHOBBIBATHCS paboyast JOKYMEHTAIIHSL.

B paboueii nOKyMEHTallMM HEOOXOAMMO NPEAyCMATPUBATh Pa3feNl IO
TEXHOJIOTHH YCHUJIEHHUS, BKITIOYAOIMi B ceOs TpeOoBaHMs 10 moabopy KiieeBoi
CMECH, TEXHOJIOTUH PadOT, OTPasKarOUICH:

-KOHTPOITb 3a TEMIIEPaTypoil Bo3lyXa;

-TpeOOBaHUS 110 OMPEACICHUIO MPOYHOCTH 3AIMUTHOTO OSTOHHOrO CIIOS M

€Iro TOJIIIHUHBI,

" Ilox 9aCTHYHBIM BOCCTAHOBJICHAEM PEXKHMA JBIDKCHHS MOAPA3yMCBACTCs MPOIYCK TPAHCTIOPTHBIX CPEACTB 0OIIEH

Maccoi 10 24 T. J[BwkeHHE TPAHCHOPTHEIX CPEACTB MACCOM CBBIIIE 24 T MOKET OBITH pa3pelIeHO CIyCTs 24 uaca
TIOCJIC YCHIICHHA.
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-IIOCNIEA0BATENBHOCT PadoT;
-TpeCoBaHust O€30mMacHOCTH PaboT TPH MPUTOTOBICHUH Kies W €ro
HAHECCHHS Ha TOBEPXHOCTH OETOHA.
8.4.1.2 Cranus pemMoHTa:
-[IPOBEPKA MOATOTOBICHHOCTH OCTOHHOM IOBEPXHOCTH,
-IPOBEPKA HANMYUSA JOKYMEHTOB IO IPHEMKE KKAOH MapTUM KIEEB,
JOKYMEHTHI IOJDKHEL COAEPIKATh CleaYIOnTy o HHHOpMauo;
a) HaMMEHOBAHUE TIPEATNPUATHS N3TOTOBUTEIS,
0) nary odopMieHHs TOKYMEHTOB O KaueCTBe,
B) HOMEp MapTHUH,
I) LITaMI U TIOATHCH OT/ENA KOHTPOJISA KAueCTBa MPEATPUATHS,
-NMPOBEPKA HAJTHYKS JOKYMEHTOB O KaYeCTBE TKAHEBBIX MaTepUANIOB:
a) IOATBEPKACHUE PA3MEPOB XOJICTOB M JIEHT (IIMPUHA, TOJILHHA),
6) pe3ynbTaThl HCHBITAHUN TKAHEBBIX MAaTEPHAIIOB, OMPEACIISIONIAX
(hakTHdecKHe JaHHBIE 10 TPOYHOCTH H MOJYIIO YIIPYTOCTH,
-IIPOBEPKA YCIIOBUI XPAaHECHUS TKAHEBBIX MATEPUANIOB;
-IIPOBEPKA KAueCTBa HAKJICHKY TKaHEBBIX MATEPUATIOB Ha KOHCTPYKLHIO
¥ COOTBETCTBHUS TPeOOBaHUAM paboUeit JOKyMEHTAIIHH.
CoIpoBOXKICHUE OCYIIECTBISACTCS TPEICTABUTENAMA MPOSKTHON WITH
HAy4YHOM OpraHu3aumny.
8.4.2 MOHUTOPHHT COCTOSIHUS
MOHUTOPUHI 3a COCTOSIHUEM YCHJICHHBIX KOHCTPYKIHMH B IIpoLecce
JKCIJIyaTalld OCYIUECTBISIETCS B paMkax paboT N0 OIHArHOCTHKE WITH
00CIIEIOBAaHHI0 MOCTOBBIX COOPYKCHHI CHIaMH HAy4HBIX WM IIPOSKTHBIX
oprangsanuii. B npouecce MOHUTOPHUHIA TPOBEPSCTCS BHELIHMNA BHI CHCTEMEI
YCUNICHHA, OTCYTCTBUE I[CCI)CKTOB u nospemz[ennﬁ, K KOTOPBIM OTHOCST:
-TIOBPEKIECHHE 3AITUTHOTO (OKPACOYHOTO ) HAPY>KHOTO CIIOS,
-0TCJIOCHUEC KPOMOK HAKJICCHHBIX TKAHCBBIX MATCPHAJIOB,
-3arpA3HEHNE KOMIO3ULMOHHOIO MaTepuana;

-HAJTMIUEC PasphiBOB WA TPCIIUH B KOMIIO3UITMOHHOM MaTCpUaie.
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PesynbTarel MOHMTOPHHIA OTPAXKAOTCA B OTY4ETAX IO PE3yibTaTaM
OCMOTPOB KOHCTPYKLHMI, KOTOPbIE DPEKOMEHIYETCS IPOBOAUTE B CIIEAYIOLIME
TOJIBL

-€KETO/IHO B IIEPBBIE 2 IO SKCIUTyaTalllH;

-Ha 4" u 6" roziel IKCIULyaTalMu | janee yepes 3 roja.

Io pesynabTaTaM MOHWUTOPHHIA COCTABNSIOT OTYET, B KOTOPOM OTPAKAIOT

HMEIOMEECS MOBPEKACHHS (HOATBEPKIAOTCS hoTOrpadusme).

43



O/IM 218.3.027-2013

IIpunoxenue A

TpeGoBaHus K COCTaBy KiieeBoit cmecH (Kiest)

1 OO1upre noJoXKeH s

Kak mpaBuno, mogbop ¥ HCIHBITAHUS COCTABOB KIIES BBIMOJHSET TPOM3BOAUTEND
KOMIIO3HULIMOHHBIX MaTepUajoB. Pe3ynbTaTbl KOHTPOJIbHBIX UCTBITAHUH SBISIFOTCA OCHOBaHHEM
JUIsL TIONyueHus! cepTU(QHUKALIMOHHBIX AOKyMeHTOB. OIHAKO Ha NMpakTHKE MOTYT UMETb MECTO
CJIy4yau, KOTZia 3aKyIKy MaTepHalioB OCYINECTBISIET OPraHHU3AIMs, OCYILECTBIAINAS YCHUICHHE
KOHCTpykumil. B 3TOoM cnydae HeoOxommmo BEIMONHATE TpeOoBaHHA K mOmOOpPy cocTama
KJIEEBOM CMECH U HCIIBITAHHIO KOHTPOJIBHBIX 00pa3LOB.

2 Cocras kJeeBoi cMecH

B kadecTBe OCHOBHOIO CBS3YIOIIErO MaTepHalia KJEeBOl CMeCH pPeKOMEHAyeTcs
HCIOJIBb30BaTh 3MOKCUAHBIE cMoubl D-40, DM-5, D-6, D/-16, 3-20 u apyrue cMONbl C
AQHAJIOTUUHBIMH CBOMcTBaMH. JUIi OTBEpXKJIEHHMS CMECH B HeE BXONAT OTBEPOUTENH,
wacTU(QUKATOPLI U HATIONHUTENH. B kauecTBe OTBepaUTENEi OOBIYHO HCIIOJIb3YIOT AHTHAPHUABI
U aMHHbL. B TOJEBBIX YCIOBUAX PEKOMEHIYETCsl HCIOJIb30BaTh AMHHBI, MPUMEHSIEMbIE MPH
XOJIOMHOM OTBEPIKICHHH.

IMnactudukaropsl  (mubytundranar u  nonmdQupel) yAYHILIAIOT I[UIACTHYHOCTH
KOMITO3ULMY, CHIKAIOT XPYMKOCTh MACT M TMOBBILIAIOT YAAPHYIO BSI3KOCTh M MPOYHOCTH HA
n3rn6 u oramp. ONTHMalbHOE KOJIHMYECTBO BBOAMMOro Iumactugukaropa 10-20 % ot Beca
CMOJIBL.

Hanonuurenn yBenuduBalOT OOBEM, MOBBILNAIOT TEIMIOCTOMKOCTb, MEXaHHYECKYIO
MIPOYHOCTD, CHIDKAIOT YCA/Ky MacThl ¥ NpUONMKAIOT KO3 HULIMEHT TEXHHYECKOrO PacLIHpEHHs
macTel K KOOGQUIMEHTYy MeTawIoB. B kadecTBe HAMOJHUTENECH MOTYT MPUMEHATHCS
TOHKOH3MENIbYEHHBIH rpaduT, acOecT, MapIuaanuT, OKHCh aJIOMUHHs, CEPHON-KHCIbIA Gapwii,
CIIIOAAHaA TblIb, aJIIOMUHUCBAsA nyapa, a IJisd HOBbIHIeHHOﬁ NpOYHOCTH - KBapI.[eBbIﬁ MNMECOK,
(bapdoposast Myka, THTAHOBBIE OEJIMIIA, KEJIE3HBIH TOPOIIOK.

OtBepaurenu B OSMOKCHUIHYIO I[IACTY CJEOyeT BBOAWTH B CTPOrO ONPENeNICHHOM
kos4yecTBe. OTKIIOHEHHE OT IMPABIJIBHOW O3UPOBKH, OCOOEHHO aMHUHOB, BEIET K YXYIIICHHIO
OTBEPIKIEHHBIX MMACT.

PemeniTe! MO MPUTOTOBJICHUIO HEKOTOPBIX IIACT XOJIOZHOTO OTBEPXKICHUS IPUBEIEHBI B

Tabmuue A.1.
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Tabnuna A.1 - Peuentsl NpPUrOTOBJIEHHS KJIEEBOH CMECH C HCIIONB30BAHHEM SMOKCHIHBIX
cMon

Ne penerrra HaumeHoBaHNE KOMIIOHEHTOB Cocras
BECOBBIE %
YacTH
1 Cmoma DJI-6 umu D-40 100 58
Jubytundranar 20 11,4
I'padur 43 24.9
THonusTuneHnonnaMud 10 5,7
2 Cwmona DJI-6 wnu D-40 100 34,5
Jubyrundranar 20 7,0
XKenesnstit nopowok 160 55,0
TMonmusTHnEeHNONMaMUH 10 3,5
3 OnokcuaHas mmnatiaeska 3-4020 wim 9-4021 100 479
Ortsepautens Ne 1 85 42
Ac6ect usMebueHHBI (IIPONUTAHHBIN JTaKOM 100 47,9
9THHOJIb)

Jns TmOATBEpKOEHHs CBONCTB OTBEPKASHHBIX CMECEM M3rOTABIHBAIOT O0Opa3Libl
(xyber) pasmepamu He OGomee 100x100x100, xoTopble HCHBITHIBAIOT Ha cpe3. Konnuecrso

00pa3LIOB IJIA KCHBITAHUS KAKIOM CMECH - HE MEHEe 3-X.
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Ipunoxenue b

IIpumepsl pacuéra
b.1 Pacuér no mpo4HOCTH HOPMAaJILHOIO cedenus B (/2

Hcxonubie nanubie: -6anka anuaoi 33 M (£, = 32, 4 M), Tunosoii npoekT 3.503-12, ppin.4
(Koucrpykuust Nel10 no Ipunoxenuto B);
-BbICOTA Ganku hg= 1,5 m;
-IOJNIO’KEHHE LEHTPA TSHKECTH CXKAaTOM 30HBI X = 15 cM.
Tpebyercs ycuneHue Ha JONTOBPEMEHHbIH MEPHOJ| SKCILTYaTaLiK.
st pacuéra ucnonszyem dopmyay (5) rekcra OJIM npu onpenenennu Tpedyemoro
ceuenns KM B {2 u (/3 Oanku. IIpuHATO YCNOBHO, YTO IS YKA3aHHBIX CEUYEHHMI
bakTuyeckas Hecylas cnocoOHoCTh cHrkeHa Ha 2000 kH'm (=25 % ) B (/2 u 1000 kH'™m (=15
% ) B £,/3. YcuneHne ocyLIecTBIsIeTCS HAKIEHKOH NEHT WIHUPHHOH 25 CM ¢ MPOYHOCTBIO Ha
pacTsKeHUe, YCTaHOBICHHON 10  pe3yibTaTaM HAaTYpHBIX HcmbiTaHuili. PacuérHoe
conpotusnenune xoicra Ry =2180 MIla (cm. pazaen 5 OJIM).

Inomane cedenns neHT B {p/2 Galky OIpeReseTcs U3 BhIPaKeHHS:

A _ 2000kH 1
k= Rk(h'%) 218000(1,5-0,15) MTa-n

= 0,679T0-eCTb npu IIUPHHE JEHTBl 25 CM U

TonmuHe 0,1 MM KOMIO3UTHBIA MaTepuaj JOIKEH UMETh B £,/2 - 3 CJIOS YITIEPOMHBIX JICHT.
Jst ceuenust B {,/3, roe Hegocraomuil MomeHT cocrasisier 1000 kH' M, TpeOyercst cymmapHast
MJIOAAb CEUeHUsl JIEHT B 2 pa3a MeHblue — To-ecTb 0,386 c1v12, YTO COOTBETCTBYET Hakjelike
JBYX CJO&B JIeHT. YUHTbIBas HEOOXOOUMOCTb NPEIyCMATPUBATH JOMONHUTENbHBIN yYaCTOK
JIGHTBI U1 €€ aHKEPOBKM M MWCKIIOYEHHs OTCJIOSHHS! (TO-eCTb 3aBOAUTH JIEHTY 3a TOYKY
TEOPETUYECKOro OOPBIBA) JUIMHBI JIEHT YCHJIEHUs B KOMIIO3ULIMOHHOM MaTepHasie NMPUHAMAIOT
paBHbIME (cM. Tabauiy 4 Tekcra OJIM):
-1% crioii nenTer — Ha muHHe (,/2;

>

i o 2
-ZH CJIOU JICHTBI — Ha OJINHE E Ep

-3" croii neHTEI — Ha BCRO mamHY
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b.2 Pacuér ycunenus Oanky 110 BTOPOMY MpenebHOMY COCTOSHHIO (110 Tiporubam)

Hcxonuble nannble: —Oanka mmuHOH 33 M (L, = 32, 4 M), Tunosoi npoekt 3.503-12, Beim.4
(Konctpyxuus Nel0 mo Ilpunosxenuto B);
—13-32 IOBPEXAEHUil (1edeKTOB) CHIKEHA )KECTKOCTD Oaliku
- (hakTHUECKMIT MOMEHT MHEPLMH CeYeHHs CHU3WICA ¢ J = 2,018:10° o’
noJgp = 1,82'106 CM4, TO-ecTh Ha 10 %;
—BbIcoTa Oanku hs= 1,5 M;
—TIOJIOKEHUE LIEHTPa TSDKECTH CKAaTON 30HBI X = 8 ¢cM;

—moxaynu ynpyroctu komnosuta (Ex) u 6erona (Es) paBHBI COOTBETCTBEHHO

200000 MITa 1 30000 MITa (i—* = 23—“’)
B

HUcnonszys Gopmyiy (10) Texcra OJIM nony4um:

3,0+ A 3.(2,018+10° —1,82-10° 3.1,198 . 10¢
Fo 2 = _

= = £y 2
=20 (h—x)? 20+ (150 — 8)2 20 (azy 09

ITpu pasmepax nentsr 300x0,1 mum (miomans 0,3 CMZ) notpedyercst 3 ¢Josi JIEHT.
JIOJKHBI OBITH IPUMEHEHbI JIEHTbI AJIMHO:!

-1 cnoii - 16,3 m (€£,/2);

2 croit - 21,7 m (g-ap);

-3 coii - 32,4 M (COOTBETCTBYET PACUETHOM IUIMHE MPOJIETHOTO CTPOSHUS);
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b.3 Pac4ér no pacKpbITHIO TPELIMH

IMpumep naH nuist ycuneHHOH Oayku ¢ KapkacHoil apMaTypoit (cm. puc. 3 Tekcra OJIM) no
TUNOBOMY MpoekTy cepuu 3.503-14, Bem. 1, uns. Ne 710/1 (koHcTpykumst Ne5 0 IpHIOKEHHIO
B), £ = 15 m. B cepenune nponéra Oanka yCuieHa IBYyMs XOJCTaMM Ha BbICOTY A= 20 cM u
ki =15cm.

Henp «mpumepa» - MPOBEPHTh BO3MOXKHOCTH YCHJICHHS ISl MPOMYCKA TPAHCHOPTHOTO
CPEACTBA, BbI3bIBAIOLIETO YCHIMS B OaJKe, MPEBbILIAILIKE HECYLYIO criocobHoCcTh Ha 10 %.

Panuyc apmupoBanus ompenemsieM no ¢opmyne 7.100 Ceoma mnpaBui, NpUHUMAs
K03 PHLHEHTHI:

B=10;

-N — YHUCNO apPMaTYPHBIX DJIEMEHTOB, yBEJIMYEHHOE Ha KOJMYECTBO IUIOCKOCTEM JIEHT
ycuneHns An (I KOHCTPYKIUH 110 puc. 3 An=6 — IBe IIOCKOCTH CHHU3Y U MO JABE IIOCKOCTH
C Ka)K[I0# CTOPOHBI pebpa) ;

-d — muameTp crepkHEil apMHUPOBaHHS C YKBHBAJICHTHOMN ILUIONIAbI0 BOJOKOH (ceueHue
OZHOI! IIJIOCKOCTH JICHTBI IPUBOIUTCS K CTEPIKHIO JUaMeTPOM 28 MM, PHMEHEHHBIX B OaJke).

B paccmarpuBaemMoM nprMepe 3KBUBAJICHTHbIC IUIOMANH ONPEAEIAIOTCA 1O IUIOCKOCTIM
JIEHT ycuyieHusi — 1B€ OOKOBbIE IUIOCKOCTH BhICOTOM 0,2 M; 1Be GOKOBBIE MIIOCKOCTH BBICOTOI

0,15 M, mBe HIDKHUE TIOCKOCTH MINpHHOH 0,16 M (IuMpHHA CTEHKH IO HU3Y):

23¢ [la

2
=0,44 cm”;
210 IMa

i =h"=02 M fig= 20-2-0,01-%=2o~2-o,01-

hy=0,15 M £ = 15-2-0,01-;i =0,30 cM®
T

-h3=0,16 m; i = 16-0,01-ji =035 ov>.

OKBUBAJEHTHBIE JaMETPHL:

di =075 cm; €5 = 0,62 cm; df =0,67 cm.

KomiecTBO 3KBUBATIEHTHBIX JUAMETPOB — 2 Ha KaXKIbIH AUAMETP.

CymMma mpousBenenuii n (KonuuecTBo crepskHeil) Ha d (nuamerp CTepikHs) paBHO (CM.
¢dopmyay 7.100 CID):

> nd = 10-2,8+2:(0,75+0,62+0,67) = 28 + 2:2,04 = 32,08 cM, uYTO NpEBbIIAET
cyuecTpyrolee 3HadeHne y. n'd Ha 11,5 %.

Panuyc B3auMoneiicTBUsl YCUIIEHHOM KOHCTPYKUuH 1 =6'd= 6°2,8= 16,8 cm

Beicota Oanku, paBHas paglyCy B3aMMOINEWCTBUS W BbICOTE Y4YacTKa PAaCHONOXKEHHA

apMaTypbl Oajiku, COCTaBIsieT = 50 cM.
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IInomwaae 30HbI B3aUMOAEICTBHS AJIs1 HOPMAJIbHOTO CEYE€HUS 6y;1eT paBHa:

16418

Ar=—,—50=350 om?

16+18
rae - - CpEaHAA IMPpHUHA CTCHKH HA YYAaCTKE I.

Papnyc apmuposanus (hopmyna 7.100 CIT) npu f=0,85:
Ar 350 350

R, T FT@wd 32,08'0,85 27,27

=12,83 cm

Koa(duumeHt packpbitns Tpemus y = 1,5/R, = 5,37 cm
IllupuHa paCKPHITHA TPEIMH NPH HATIPSKGHMM B HIDKHEM DAY apMaTtypbl OT

HOpMaTHBHO# Harpysku o= 200 MIla u moayiie ynpyroctu 210 000 MITa 6yner pasHa:
— 200537
210000

ot = 0,005 cM, 4TO MeHble nomycTUMO BenuuHbl A = 0,03 cMm.

TpeboBaHHe MO PACKPHITHIO TPEIHH BbIAEPIKAHO.
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IIpmnoxenue B

(x 1.6.1.2 Texcra O/IM)

IepedeHsb THIIOBBIX IPOSKTOB XKENe3006TOHHBIX OaJOUHBIX MPOJETHBIX CTPOSHUH

Ne Howmep tunosoro OuepTaHue 6anok u pacuérHas
OCHOBHEIE pa3Mepbl
mi MPOEKTa Harpyska
1 | 2 3 [ ]
1. Banku ¢ oObr4HO# apMaTypoii
L=75m
_ 6 4
COr0310pIIPOEKT, JX—1‘19_015 56 “10"cm
1 BbIN. 56 ]I, a_— o™
1962 b=130 cm
c=203 cMm
h=70 cm
L=10m™m ]
_ 4
COR3IOPIPOEKT, : J= 1.6%51951><10 cM
2 BBIIL. 56]1 , \ ;'_13OCM
1962 . [ 1 ARG
: OI I c=19 cm
d h=80 cm
L=125m
Coro300ppoexT, J=1.97022x10% cm*
BBII. 56 a=15cm
3 (momonHeHue), e b= 130 cm
1962 r. c=18.4 cm
h=85 cm
L=15m
_ 6 4
Coro310pnpoexT, = 2.93386X10 M
4 BbIIL. 56 ]| a_— 15 cm
1962 1. b=130 cm
c=16.4 cm
h=100 cm
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1 2 3 4
1 b |
®I| L=12; 15; 1§2M4
Jx=2.1102x10" cm
Coro310pIpoeKT. cep. a=15 om
5 3.503-14, BoIm. 5, b=130 cm
unB. Ne 710/5. _
c=16 cm
h=90 cm
Ne Howmep Tunosoro Ouepranue 6anoOK U pacuéTHas
OCHOBHBIE pa3Mephbl
m\ IIPOEKTa Harpyska
1] 2 3 | 4
2. banxu c Hanpsiraemoii apMaTypoi
L=24wm
Cor0310pIpOeKT. =1.14794x10% cm*
cep. 3.503-12. BpIm. a=15cm
6 3. UHB. b=180 cm
Ne 384/27, c=62 cMm
1969 — 1970r d=18 cm
i h=120 cm
o ‘ L=33m
C 0K037I0PIIPOCKT. 4 1,=1.92162x10° cm®
cep. 3.503-12. BbIm. a=15cm
7 3. uHB. b=180 cm
Ne 384/27, c=62cMm
1969 — 1970r d=18 cm
= h=150 cm
—_ L=33 m
Cor0310pnpoOeKT. 1=1.61473x10° cm*
cep. 3.503-12. BbIm. a=15cm
8 3. UHB. b=180 cm
Ne 384/27, c=62 cMm
1969 — 1970r d=18 cm
h=140 cm
L=24m .
CoOr0310PIIPOEKT. :[ 11 1_077X 107cm
a=15cm
9 cep. 3.503-12. BbII b=180 cu
4. uuB. Ne 384/28, d =62 om
1969 - 1970 r. d=15 em
h=120 cm
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1 2 4
L=33m
1,=2.01787x10%cm*
Cor03I0pIIPOEKT. _
a=15cm
10 cep. 3.503-12. BbIm b=180 cm
4. unB. No 384/28, =62 cm
1969 - 1970 . 420 om
h=150 cm
! L=42 m
| J=4.57068x10° cm*
Coro30pIIPOEKT. _
a=15cm
1 cep. 3.503-12. B b=180 cm
4. unB. Ne 384/28, =62 om
1969 - 1970 r. d=20 em
h=210 cm
| L-12; 15
E =1z M
1< J,=4.21581x10% cm*
CoOr3I0pIIPOEKT. _
a=15cm
12 | cep. 3.503-12. BoiIm. b=130 cm
2. uHB. 384/33, =62 cm
1969 - 1970 1. d=8
cM
h=90 cm
=12 15 m
1,=5.00745x10°% cm*
Coro310pIIPOEKT. a=15cm
13 | cep. 501.5, unB. Ne b=180 cm
384/6. c=62 cMm
d=10 cm
‘ h=90 cm
) L=18; 24 m
‘ 1,=1.11451x10%cm*
Coro310pIIPOeKT. a=15cm
14 | cep. 501.5, unB. Ne b=180 cm
384/6. c=62 cMm
d=150 cm
h=120 cMm
L=33 M
1,=2.07912x10° cm*
Coro310pIIPOeKT. a=15cm
15 | cep. 501.5, unB. Ne b=180 cm
384/6. c=602 cMm
d=20 cm
h=150 cMm
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1 2 3 7
kb
I L=18;21 M
I 14 7,=6.96277x10% cm*
Cor310pPIIPOEKT. gty
Cep. 3.503-14 -
16 = b=130 cMm
Boimyck 3 HuB. a0 o
Ne710/3 e
= h=115 cm
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