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BBEJIEHHUE

ApMaTYpHBIA MpOKAT st Kejle300eToHa $B-
JA€TCst OIHMM M3 CAMBIX MaCCOBbBIX BULOB MMPOIYK-
LMM YEPHON METALTYPIHH.

C y4eToM BCE BO3pacTaloliMX TeMIIOB CTPOH-
TEABCTBA OOBEMbI [IPOM3BOACTBA APMATYPHOIO MPO-
Karta B 0003pUMOH neperekTuBe OyayT TOABKO YBe-
Jn4yuBatbed (Tada. 1).

COAEPXAHME

LIMX TpeGOBaHMI K Ka4yeCTBY CTPOMTENILCTBA KO-
HoMIYeckast 3(PEeKTUBHOCTE M HAZEXKHOCTD MPHU-
MeHeHMs TOro MM HHOTO BHAA apMAaTYPHOro Mpo-
Karta y noTpeduTesIsi CTAHOBSITCS OCHOBOIO/IATAIO-
LLMMM JU15t BHEAPEHUS €10 Y MPOU3BOANTEIIS.

Ha paHHell cTaaumu IpOM3BOACTBA apMaTyphl
[J1ABHBIMM OMPEACIAIOLIMME €€ MOTPeOHTENLCKUX
CBOMCTB ObLIM TEXHHYECKHE BO3MOXHOCTH CTase-
JIMTEHHOIO U NPOKATHOTO TEXHOJIOIMYECKOTO 000-

Tadtnuua 1

I1porko3 npou3BOACTBA *e1e300eTOHA M HOTPEeOHOCTH B apMaTypHbix cTaisx B P@ ao 2010 r.

Broa KWTksl. CTPOWTEIbHBIE MaTepHailbl

loa

2000 | 2001* 2004 2005 2007 2010

1 | BBoa &uabs, MaH. M2
2 | UesmeHT, ML T
3 | KeneszobetoH Becero™ . MaH. M3

B ToMm uncie:
cBOpPHbIA Kene300eToH, MIH. M’

MIIH. M7
4 |CranpHasi apMaTypa BCCX BUAOB, THIC. T

BricokonpouHas HanpsaraeMas apMartypa, ThiC. T

npedpapHuTe/ibHO Hanp# KEHHBIH Xenc300CTOH.

B TOM uMcie crepxHeBas knaccop AB00, AT800 u AT1000| 99 109 220 250 310 415

30.3 31.7 41 43.6 54,7 80
324 354 45.6 48,7 56 70
354 38,7 45.7 48.4 56.3 72

18,3 19.70 | 22,6 235 28 38
6,2 6.8 8,3 9,3 11,3 15

2835 | 3098 | 3350 | 3530 | 4100 | 5200
124 136 250 280 340 450

* Manupie 1abopatopun apmarypst HUMWXKB.
** QueHoyHpie AaHHele 1112 HUMKE.

HomeHknatypa M cOpTamMeHT apMaTypHOIO
[poKaTa, MPOU3BOAMMOLO Ha METalTypPruyecKUux
npeanpuatusax oeiBiiero CCCP, ckiaabBaIUCh
Moj BAMSIHHEM CIIpOCa, OPUEHTHUPOBAHHOTO Mac-
COBBIM paspuTHeM cBopHoro xeiezoberoHa U B
YCIOBUAX, MMPAKTUYECKU U3OIMPOBAHHBIX OT MU-
pPOBOrO pBIHKA. L0 HACTOALLUErO BPEMEHU 3TO 00-
CTOSITEILCTBO B OOJbLIEH WK MEHBIUEH CTeleHH 115
Pa3HbIX METAIUTYPIMUYECKUX MPEeANpPUATUi CKa3biBa-
eTCs B HEIOIMOJIyYeHHUH pUOBLTH, CBI3aHHOM C
MPOU3BOACTBOM YCTApeBLIMX BUIOB apMaTypHOIO
MpoKara, C BbICOKOM ceGeCTOMMOCTBIO U HU3KOU
KOHKYPEHTHOM CIIOCOOHOCTLIO.

TpeGosanusi, rnpeabsiBisgeMble K apMaTypHO-
My NPOKaTy CTPOUTENSIMU (ITOTpeGUTeIsIMu) eule
HA paHHEN CTaauM pa3BUTUSA XKene3zobeToHa, oc-
TAJIUCh aKTYAJIbHBIMU M B HACTOSALIEE BPEMS.

YuursiBass 0COOEHHOCTH COBPEMEHHOTIO IPOM3-
BOJACTBA M IKCIIYaTAllMM apMaTypHBIX 3/1€MEHTOB
cBOpPHOro U MOHOJUTHOTO Xeje300eToHa (Kapka-
COB, CETOK, 3aKJaHbIX jeTaneil, MOHTaXHbIX Ile-
Tejb U T.11.), K OCHOBHBIM TPeOOBaHMSIM MO MPOY-
HOCTH, NeOPMATUBHOCTH M CLEIVICHUIO ¢ OeTo-
HOM H00aBWINCH JOMOAHUTEbHbIE TpeGOBaHUS 110
CBApUBAEMOCTH, XJIA/[IOCTOMKOCTH, KOPPO3MOHHOMN
CTOMKOCTH apMaTtypbl U ap. M3-3a Bce Bo3pacrao-

pynosaHus. Toraa cTpouTed ObLTH BEIHYKIEHB! 10-
BOJLCTBOBATLCS TOH apMaTypHOI NPOAVKLMEN,
KOTOPYIO [POU3BOAMIA METATAYpPrUYecKas Ipo-
MbILLTEHHOCTD.,

B cBsi3u ¢ OYpHBIM pasBUTHEM METaLTypruyec-
KOro MpOM3BOACTBA B MOCJAEAHMUE IOl MPaKTH-
YECKHM BCE TEXHOJIOTMYECKHUE OPAHUYCHUS C MPO-
M3BOACTBA apMarypbl ObLIUM CHSATH. B Hacrosiuee
BpeM# METAJUTYPTi TOTOBbI IPOU3BOAUTH TY apMa-
TYPHYIO TIPOAYKLUIO, KOTOpas MOXeT ObITb 2¢-
(hbexTUBHO MCI10/1b30BAHA B CTPOUTEILCTEE.

B cootsetcteum ¢ CIT 52-101-2003 mist apmu-
POBAaHUS Ke1e300eTOHHbBIX KOHCTPYKLIMIL pEKOMEH -
JIYETCH TIPUMEHSITh ADMATYPY CIeAYIOUIUX BUAOB!

- TOpSAYEKATAHYIO MMAAKYIO U [IePUOAMYECKOro
npoud ¢ MOCTOSAHHOKU U MEPEMEHHOMN BBICOTOM
BBICTYTIOB (COOTBETCTBEHHO KOJBLLEBOH M cepno-
BUAHBIA npodunn) auamerpom 6—40 mm;

- TEPMOMEXAHHYECKH YITPOUHEHHYIO NepUOaH-
YEeCKOTO Mpoduis ¢ NOCTOSIHHON W MepeMeHHOI
BBICOTOM BBICTYNOB (KOJNbLEBOH M CEPIIOBUAHDBIH)
nuamerpom 6—40 MM,

- X0n0aH0Ae(hOPMUPOBAHHYIO MEPHOAUUECKOrO
npoduis auaMmerpom 3—12 mm.

Knacc apMaTypbl 1o [povyHOCTH HA PACTSXE-
Hue obo3HaYaeTCs:



A — 105t ropsiyeKaTaHoM M TepMOMeEXaHUYeC-
KA YINPOUYHEHHOM apMaTyphl;

B — a1 xonoanoaecopmMupoBanHoit apMaty-
pbL

Kiaccel apmatypel Mo IpoYHOCTH Ha pacTsi-
KeHue A u B oTBeyaioT rapaHTUPOBAHHOMY 3Haue-
HUIO TTpefena TeKydecTu (C oKpyrieHuem) ¢ obec-
neyeHHoCcToio He MeHee 0,95, onpenensemomy 1o
COOTBETCTBYIOLUMM rOCYIApPCTBEHHBIM CTAHAApTAM
UJIM TEXHUYECKUM YCIOBHAM.

B HEOOXOAUMBIX CIY4asix K apMaType MpeirbsiB-
JISOTCA TpeOOBAHUS 110 JOTOJIHUTENBHBIM TOKa-
34Te/IsIM KauyecTBa: CBAPUBAEMOCTbD, TUIACTHYHOCTh,
cueruieHne ¢ OETOHOM, XJIamOCTOMKOCTh, KOPPO-
3MOHHasl CTOMKOCTb, YCTAIOCTHASI TPOYHOCTh U JIP.

ITpu npoekTUpOBaHUM Kene300e TOHHBIX KOH-
CTPYKLMI MOXET OBITh HCIIONB30BaHA apMaTypa:

- Tnankas kiacca A240 (A-I);

- MEPHUOANYECKOT0o npoduns knaccos A300
(A-IT), A400 (A-II1, A400C), AS00 (A500C,
AS500CIT), B500 (Bp-I, B500C), rue C — cpa-
pusaemasi, Il — MOBBIILIEHHOrO CIEIIEHMS,

o 80-x ro10B MpoILIOro CTOIETHS OCHOBHOM
00BEM NTPOU3BO/ICTBA M MPUMEHEHUS B CTPOUTENb-
CTBE COCTaBJ/IsIJ1a apMaTypa C [IpeesioM TeKY4ecTH
0,=400 MIla. 3a nepuox 1991—1997 ocHoBHble eB-
POIEMCKHUE CTPAHBl MEPELUTH HA eIMHBIA KJacc
CBapyBaeMOIl apMaTyphl IIEPUOIMYECKOTO MPODUILs
IUTsl HEHAMPSDKEHHBIX XKe1e300eTOHHBIX KOHCTPYK-
LM ¢ npenesniom Tekyyectd o,=500 MTTa (ta6n. 2).

COAEPXAHME

YuuduuupoBaHHas csapuBaemas apMaTypa
UMeeT XMMUYECKHIA CoCTaB, OrpenensieMblit coaep-
XaHWeM B cranu yriepona He Gonee 0,22 %.

[IpumeHenune apmatypsl kinacca AS00 BMecTo
apMarypsl kiacca A400 (A-111) o6ecnieuunaer Go-
nee 10 % 3KOHOMMM CTalKM B CTPOUTENBLCTRE.

JIng oTe4eCTBEHHOTO CTPOUTENBLCTBA BO3MOXK-
Ha 3aMeHa 3TUM KJ1acCOM CTalid HE TOJBKO apMa-
Typbl Kiacca A400 (A-111), Ho u raakoit apMary-
pel knacca A240(A-1), mpuMeHsAEMOii B BUIE KOH-
CTPYKTMBHOI apMaTypsl B MOHTaXHBbIX MET/SX, B
3aKJIaJHbIX AeTAISAX U T.00.

Hns sroro apmarypa npu 6, =500 H/Mm?2 non-
XHa UMETh MAKCUMAJIbHYIO TUIACTUYHOCTh [1PU pa-
CTSDKEHMHM M M3rMbe Kax B LENbIX CTEPXHAX, TAK U
[I0CJIE CBAPKH U YAEILHYIO 3HEPTHIO pa3pylieHHUs
Ha YpOBHe ropsiueKkaTaHoi ctanu kinacca A240 kak
TIPH TTOJI0KUTEIbHBIX, TAK U MIPU HU3KMX OTPUILIA-
TeIbHBIX Temmnepatypax [1].

DTUM YCTIOBUSIM B TEPMOMEXAHUYECKHM YIIPOY-
HEHHOM COCTOSIHUM MOTYT COOTBETCTBOBATL HU3-
KoyraepoaucTeie cranu Mapok: Crt3cm, Cr3mnc,
Cr3lnc MM HHU3KOJErMPOBAHHBIE CTalM TUIIOB
18TC, 20I'C u .11

YuuThiBas BHILUEHUITOKEHHOE, B KauecTse addex-
THBHOM apMaTyphI 151 XeNe300eTOHHbIX KOHCTPYKILIUIA,
YCTAHAB/IMBAEMOMN [0 pacyeTy, CleayeT TMperMylle-
CTBEHHO MPUMEHSITH apMaTypy NMepUOINYECKOro Ipo-
s xmacca A500 (AS00C, ASO0CIT), a Takke apma-
Typy kiacca B500 B cBapHBIX ceTKax 1 KapKacax.

Ta6nuua 2

Mexanuueckue cBoiicTBa
G, (dus.
CTpana M CcTaHaapT Kﬂ;;‘;ﬁg;‘;?: 3 WM yer.) O 8 Ay
H/mm? %
He menee
Gr.40(300) 300 420 By 12 =
CIIA D10—19 Mm
ASTM A615/A615M-06 Gr.60(420) 420 620 7—9 —
A706/A706M-06a @10—57 MM
Gr.75(520) 520 690 6—7 —
219—57 MM
Bennkobpmsm B300A 500 1,050, — 2,5
: B500B 500 1,080 — 5,0
e B500C 500 | 1,15—135 7.5
BS EN 10080:2005 ekl - :
@26—50 MM
I'epmanus Bst 420, @6—40 420 500 8,10 —
DIN 488 Bst 500, @6—28 500 550 10 —
300R 300 1,150, 8y 11—12 —
oy | a0 |t | R |
CAN/CSA-G30.18-M92 P 65 it 1IENT
SD 40 400 570 316 —
ﬁg""c"’;l s SD 50 500 525 12 -
@6—51 MM




COAEPXAHME

Oxonuarnue mabauyst 2

Mexanuueckue cBOHCTBa
o, (3.
CtpaHa ¥ CTaHAapT Kji;%jg%ﬁ?ﬁ " WAM yer.) Oy & 4,
H/Mm? %
He menee
®paHumns Fe E500-2 500 1,03, - 2,5
NF A35-016 Fe T500-3 500 1,050, i 5.0
@5—40 MM
. B500B, 6-40 500 540 = 5,0
ENV 10080; 1995 B500A 6-16 500 525 o 2,5
Rb 400W, 6-40 400 440 8 s 14 2.5
ISO/DIS 6935-2 Rb 500W, 6-40 500 550 1 2.5
A400C, 6-40 400 500 5 16 2,5
ACTY 3760-98 AS00C. 6-40 500 600 14 25
Poccns AS00C, 6-40 500 600 5 14 —
TOCT P52544—2006 B500C, 4-12 500 550 s 2,5(2)
A400 (A-11T)
TOCT 5781—82 25T2C, 6-40 400 570 14 s
35TC, 6-40 400 600 14 »
B AT400C, 6-40 440 550 5,16 =
TFOCT 10884—94 AT500C. 6-40 500 600 14 =
A400C, 6-40 400 500 5. 16 —
CTO ACIM 7-93 AS500C, 6-40 500 600 14 =
A400C, 6-60 400 500 5, 16 —
1Y 14-1-5254-2006 AS00C. 6-60 500 600 n —
TY 14-1-5526-2006 AS00CTI, 10-40 500 600 5 14 —

ITocobue cocTouT U3 ABYX uacteit. B nepsoit
YaCTH IPUBOAATCS Pe3YNbTaTbl MCCAELOBAHUM
LlenTpa mpoexTupoBaHusa u 3kcneptussl HU-
HNXB B o6macTu pa3paboTok U BHeApeHUA 3¢-
(peXTHBHOTO CTEPXXHEBOTO M MMOCTaBISEMOIO B
MOTKax apMaTypHOro mpokaTa Kjacca Mpo4yHo-
ctu 500 MIla. 3nechk Xe MpMBOAMTCS OLIEHKA NO-
TpeOUTENBCKUX CBOMCTB HOBLIX BUAOB apMary-
pPHl B COIIOCTaBJCHHMM C MU3BECTHBIMM, a Takxke
[alTCA PEKOMEHJAUUU 110 UX [IPUMEHEHUIO B
cTpouTenbeTBe. OTACNBHO BBIAENEH B MU3JAHUHU
pasnen TpeboBaHUi MO 3alUUTE 30aHUI OT MIPO-
rpeccupyroniero obpyueHus, B KOTOpOM NpH-
BOIUTCSA HOBas METONMKA pacyeTa C MCIIOJIb30-
BaHUEM BO3MOXKHOCTEH MPOTPaMMHOIO KOMII-
nekca «Jlupa 9.2». [Ipu paccMOTpeHHUH BOMNpPO-
COB KOHCTPYKTHBHOIO XapakTepa ocoboe BHU-
MaHHe YAESIOCh COTIOCTaBIeHUIO TpebOoBaHM
CIT 52-101-2003 u CHuII 2.03.01-84V, 3necs
Ke IPUBOASITCS PEKOMEHIALMH IO MPUMEHEHHIO
apmaTtypsl Knacca ASO0CII.

1) Ormenex ¢ | mapta 2004 r.

Bo Bropoit yactu, oopMiIeHHO! B BUIE TIPH-
JIOXEHHH 1 1 2, MPUBOIATCA KOHCTPYKTHBHBIE Tpe-
60BaHUS K apMHMPOBAHHUIO OCHOBHBIX JJIEMEHTOB
30aHUI U3 MOHONUTHOIO Xejne300eToHa, a TakxkKe
IpUMepsl paboyeil NOKYMEHTALIMM I10 apMHpOBa-
HHIO OCHOBHBIX KOHCTPYKTMBHBIX 3JIEMEHTOB MO-
HOJIMTHBIX 3IaHHIl C pasHBIMA KOHCTPYKTUBHBIMH
CcXeMaMH, NocTpoeHHbIX B MockBe u paspaboTtaH-
HbIX 3A0 «IIpoekTHO-apXUTeKTypHas MacTepcKas
“ITMK”», 3A0 «Tpuanon», KHIICO Lentp «Ilo-
JUKBapT», a Takke B HUMXD.

B paboTe UCIonb30BaHbl MATEPHANIBL HCCIIEIOBA-
HU, B IPOBEJEHHH KOTOPHIX NPUHUMANM Y4acTUe
corpyauukv: H.H. Cypuxos, B.3. Mewkos, B.C. I'y-
merox, I H. Cydaxos, K.®@. [lImpumep, b.H. Ppudas-
noe, U.C. lllanupo, A.A. Keacnukos, H.11. Caspacos,
0.0. Lotba, M.M. Kozeaxos, A.P. lemudos, C.H. Illa-
muanoe, B.II. Acampan. OdopmieHue rpaduyeckoit
yacTH u3naHua BeinonHsn A.A. Keacuuxos ¢ yyac-
tHeM JILA. [haodsiuesoti, A.B. JIyeosozo, I B. ITnomuu-
xoea, B.A. Huxumurnoi, T.H. Huxonaesoii, H.H. ®edo-
PEHKO W TIp.



1. DOOEKTUBHASA APMATYPA JLTA
MOHOJIMTHOI'O CTPOUTEJIbCTBA

1.1 CrepxueBoii apMaTypHblii NPOKaT

B cTpouTensCcTBEe M3 MOHOAMTHOTO Xene300e-
TOHA U151 ApMHUPOBAHUS MTPUMEHSIETCS TIPEUMYLIE-
CTBEHHO CTEp)XHEBOI apMaTypHblIif MpoKaTr aua-
merpom 10—40 mm (Tabn. 3).

COAEPXAHME

B nacrosiuee spems B P crepxueBoit apma-
TYpHBIH NpokaT HauGosee pacripoCTPaHEeHHbIX
knaccoB A400 u AS00 BeimyckKaercss Kak ¢ KOJib-
UEBLIM, TaK U C «EBPONPOQUAEM», UMEIOLIHM
JIBYXCTOPOHHEE PacIoIOXEHUE CePIIOBUAHBIX 1TO-
nepevHbIX pebep, hopma KOTOPLIX perjiaMeHTHpY-
etcst CTO ACYM 7-93 (puc. 1,6). B 3ananHo-espo-

MefcKUX cTpaHax 3TOT Npoduiab Hauyan UPOKO
Tadbnuumwa 3

Pacxon apMaTypsl B XKUJIMIHOM cTpouTeabcTBe MOCKBBI

Pacxoa ctamm Ha | M2, %
:ﬁ Knace M copTaMeHT apMaTypbi. MM KIT MomoauTHble 3nauus | CPEIHMIT 10 MHOrO-
o MOHOMMTHBIE 3AaHus | ¢ waroM Gosiee 4,2 a| OTAKHBIM KUIbIM
¢ waroM a0 4.2 M AoMaM
1 |Bp-I 28,0 — 19,6
@4 us —_
A400, A500C 24,0 — 16,8
2 @610 =
MOTOK
A400, AS00C 17,0 62,0 29,8
3 |@10-12 69,0
A400, A5S00C 7,0 23.0 12.5
4 |z14-22
A400, AS00C 3,0 12,0 5,7
5 |@25—40
A240 (A-I) 21,0 3.0 15,6
6 |26,5—20,0
7 |Cpeannit pacxon na 1 M2, kr 40,0 72,0 55,0

o 90-x ronos npouutoro crosnerus 8 CCCP
MPAKTHYECKH €IMHCTBEHHBIM TUMOM [epuoanyec-
KOTo Ipoduas CTpexXHeBOl apMmaTypbl Obla Mpo-
(unk TaK Ha3bIBaEMOMN KONbLEBOW KOHGDUTYpalluy
no F'OCT 5781—82 (puc. 1,a).

a

(=i

Pucynox 1 — OcHoBHBIE THIIbI IEPHOIAHYECKOTO
npodwis
a — xoasuesoit, FOCT 578182, f; = 0,10 (He HopMmupy-
eTcs); 6 — cepnopuaHbiil asyctopornmii, CTO ACYM 7-93,
fr = 0,056; ¢ — cepnosuaHbiil yeThipexcTopoHHmii, TY 14-
1-5526-2006, f, = 0,075

[IPUMEHSTECS JUISL CTeP;KHEBOM apMaTypel ¢ Hayana
70-X romoB M K HACTOSILIIEMY BPEMEHHM MpaKTHYec-
KM TMOJIHOCTBIO BBITECHUW NMPOQUIM IPYTUX TUTIOB.

ITo cpaBHEHHMIO C «KOJIBLIEBBEIM» NMPOQHIAEM 10
T'OCT 5781—82 reomeTpHsi CEprIOBUAHOrO Ipoduis
MMEET Psil NMPEUMYLLECTB, OTHOCSILLMXCS K TeXHOJIO-
'MYHOCTH B COBPEMEHHOM TPOKATHOM IPOU3BOICTBE.

[InaBHOe M3MEHEHME BBICOTHI CEPIIOBHIHBIX
IoNepeyuHsbIX pebGep U OTCYTCTBUE UX NepecevyeHui
C IpOaOJIBHBEIMK pebpaMy MO3BOMSET HECKOJIBKO
[MOBBICHTE BBIHOCJIMBOCTL CTEPXKHEH MPU BO3ACH-
CTBUM MHOTOKPATHO MOBTOPSAIOLLMXCSl HATPY30K.

CylUECTBEHHBIM HEAOCTAaTKOM CEPIIOBUAHOTO
1poduad ABJSIIOTCSI CHUXKEHHAs! 10 CPaBHEHMIO C
KOJIBLICBBIM MpOdUIieM MPOYHOCTb U KECTKOCTh
CLeTJIeHUS apMaTYpPHBIX CTepxkHei ¢ O6eToHOM
BCJIEACTBUE MEHDILUCH TUIOILAAN CMSTUS MOoTnepey-
HbIX pebep mpu UX YBEJMYEHHOM llare.

310 HALWIO OTpaXkKeHHUEe B HOPMAX IPOEKTUPO-
BaHUS pa3HbIX cTpaH. B MeX/1yHapoaHbIX PEKOMEH-
pauusax EKB-®HUIT 1970 r. u psime nocaeayroLmx
penakuwuit mpoexra EBpokona, Hopmax CIIIA pac-
4yeTHBIE 0a30BbIe MTMHBI AHKEPOBKHM apMaTyphl
B 1,3—2 pa3sa Bellue, yeM TpeOyeMble 110 CTPOU=
TeNbHbIM HOpMaM P®. Bonbuioit o0vpeM 3apy-
OeXHBIX MyOJIMKALKHA TTO UCCNeA0BAHUAM CLET-
JIeHus 3a 3TOT nepuon [2] cBumeTe/ILCTBYET O
Hay4yHO#t 060CHOBAHHOCTY TaKuX TpeOOBaHMUIA K
apmarype ¢ «esponpoduneM». To BUAHO HA au4ar-



COAEPXAHME

B2 CCCP (P

B CEN/FIB

0O ACI3S8

Ba3oBas OTHOCHTENbNAS JUIMHA anKepoBku [/d

1970

o

e neE R

2004 Toamn

Pucynox 2 — Ba3oBble 3na4eHHs JUIMHbI AHKEPOBKH CTEPXKHEBOI apMaTypbl 1o Hopmam npoextuposanus CCCP
(P®), CEN (FIB), CIIA (ACI-318). Beron B25 (M350), apmatypa A400 (A-III) anamerpom 16 mm

pamme puc. 2, Tie B PeTPOCIeKTHBE NPUBEAEHbI 3HA~
yeHus GA30BBIX UIMH AaHKEPOBKH apMaTyphl Nepro-
ndeckoro nipoduis knacca A400 (420) amametpom
no 20 MM B Getone knacca B25 (M350), ycraHoB-
JICHHBIE HOPMAMMU MTPOEKTUPOBAHMS Pa3HbIX CTpaH. B
OTJIMYNE OT €BPOIENCKHX CTPAH, [1e CePrIOBUIHbIN
Npo(bWIh 3a8HSU1 MPAKTUUECKM MOHOIIOIBHOE IT0JI0-
JKeHUe Ha pbIHKe apMaTypbi, B Poccuu, rje 4uciio
TIPOM3BOASALLIMX apMATYpy METALTYPIHYECKUX IIpel-
TIPHATUIA BEJIMKO, MPONOIKAIOT MUPHO YXKUBATHCH
Y CEPIOBUAHBII NMPOPHIIEL, U TPAIMLMOHHBIA KOIb-
uesoit npoguias no [OCT 5781—82. Sto nonoxe-
HUe JOIyCKaeTcH [eifCTBYIOIIMMH CTaHIApTaMu U
TV na apmatypsslii ipokar. CTepxxHeBad apMartypa
NIPAKTHYECKHM JIOO0ro Kiacca MOXKET MMEThb OMH M3
3THX npoduneit u, cnenopaTeNbHO, HEPealbHO Ta-
PaHTUPOBATH MPOEKTUPOBILMKY, YTO Ha OOBEKT Oy-
JIET MOCTABAATBLCS apMaTypa TOIBKO OAHOTO Mpodu-
119 Bech nepuon crpoutensctsa. [lostomy B CIT 52-
101-2003 6bU10 COYTEHO 1ie/IecO00Pa3sHbIM MPUHATD
yuupuimpoBaHHoe TpeboBaHue K 0a30BOM L1MHE
AHKEepPOBKH, Jialolliee HEKOe KOMIIPOMHUCCHOE 3Ha-
yeHue [, JUIs BCeX [IPUMEHSEMbIX TPOQILIel. Ovue-
BUIHO, OIHAKO, YTO TMPH ITOM OKasanach Heoboc-
HOBAHHO CHILKEHHOI CTerneHb HaleXXHOCTH KOHCT-
PYKLIMiA, ApMUPOBAHHBIX CTEPKHAMM C IBYXCTOPOH-
HUM CEPIIOBUIAHBIM MpodiuieM.

Pa3paGoTaHHbIA CreHUaIbHO IS apMaTyphbl
kiacca npounoctu 500 MITa (ASO0CIT) npodus
C YCJIOBHBIM Ha3BaHUEM «CePIOBWAHbII YeThbipex-

CTOPOHHUI» OOBEAUHSIET B cele IMOMOKNTENbHBIE
0COOEHHOCTH KakK KOJIBLEBOIO, TaK U CEepIIOBUI-
HOrO ABYXCTOPOHHEro mpoduieil, uMeeT rnokasa-
TENW NPOYHOCTH CLETACHUS ¢ DeTOHOM Jaxe 0o-
nee pbicokue, yem y nmpoduiag o TOCT 5781—82
(puc. 3). Kpome Toro, oH rnosgoisier 6e3 rpoxar-

Pucynox 3 — KoHCTpPyKuMsl 4€THIPEXCTOPOHHErO
cepnosnatoro npodpmuias

HOM MapKUPOBKHU CIELMANbHBIX CUMBOJIOB 6e30-
HIMO0YHO MIEHTU(ULIMPOBATh KJAcC MPOYHOCTH
apMaTyphbl Ha MOBEPXHOCTH CTEPXHe, 4To IMpakx-
TUYECKH UCKIIOYAET BO3MOXHOCTL C/yYaiHOIO
nonasaHusi B KOHCTPYKIIMM apMaTypbl HM3LUETO
KJjiacca mpo4HocTH (puc. 1,6).

[To cpaBHEHMIO C JBYXCTOPOHHMM CepIOBHUII-
HbIM HOBBII MPOMUIIb [TO3BONSET IPU TOMH XK€ Bbi-
COTe MOoTepevyHbIX pedep YBETUUUTh X OTHOCHUTENb-
HY10 [uIowans cMatus f, B 1,3—1,4 paza npu oM,



COEP)XA

Js, MlNa
BmazubaHue 8 6emow Lluazpamma pacmsxerus
cBobogHozo koHua 302PyKEHHO20 KOHUQA - APMamypHOZ0
apmMamypHo20o CmepxHs - CMepXHS
A500CT1
200
A500C
—_———— N —

\ 400
Uamererue Bmazubarus \\

cBobogHozo koHua \
CMepxHA

Obpazeu . \

o e >

| \ K

\ B3

Cmanernas nracmuua ?] PesuroBan npoknagka ,",’4

cyenAeHus npu
Bomazubaruu cmepxus

knacc ASO0CT]
= (cepnobugHul yemupexcrmopoHHUl Npo@ua)
Kpumepuu Pema £=0,080

wnace AS00C

(cepnoBugrui gbyxcmoporHud npo@uas)
Kpumepud Pema £=0,056

PacmazuBaowwee
yeunue F

<
1 ———
Hamenernue gegopmayuu \\ }:’: /]‘ \

HAZDYHKEHHOEO KOHUA

2%
o [55% 7
K /]

j, MKM 2000 1800 1600 1400 1200 1000 800 600 400 200 0 02 04 06 08 10 L2 1.4 1.6 1.8 20 &%

Pucynox 4 — Jledpopmauu BTATMBARKA HE3ArPYKEHHOTO KOHUA CTEPHKHA H SHEPrOEMKOCTb PA3PYNICHUs CUENICHHA APMATYPhI C GETOHOM (npodunu: cepnosHaHbIe
YeThIPEXCTOPOHHMI H JBYXCTODOHHMIL).
R,=41,6 MIla; @16; I, =8d (130 mm)
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yTo wIar pedep B KAaXIOM PSIIY YBEJIMUMBACTCS Ha
10—15 %. YBenuueHHBIH lWAar pacmnojlOXeHHbIX
Bpa30eXkKy MornepevyHbIX BLICTYIIOB 00Jieryaer BHe-
IPEHUE MEXIY BLICTYIIAaMM 3€pHaM KpYMHOIO 3a-
MOJTHUTENA, YTO MOBBILIAET U MPOYHOCTh, K XKECT-
KOCTh clemieHHus. YeThipexpsiaHas KOMIIOHOBKa
pebep nemaer Goiee PaBHOMEPHBIM MO KOHTYPY
CeveHUSs CTePXHsI pacnpeeseHne pacKIMHUBAIO-
LMx 6ETOH YCUHUIA pacriopa, BO3HUKAKOLKX B 30-
HaxX aHKEPOBKH WM HAXJIECTKX apMaTyphbl.
ITpeumyiiectea opmbl HOBOTO mpoduns noa-
teepmwin nposeaeHHbie B HUMIKD cpaBHuTeIbHBIE
MCCNENOBaHUA B3aUMOAEHCTBUS C OETOHOM CTepX-
Hel ¢ xonbueBsiM npoguaem no FOCT 5781—82, ¢
CEPITOBHAHBIM ABYXCTOpoHHMM Mo CTO ACUM 7-93
M HOBBIM (CEPIIOBMAHBIM UYETHIPEXCTOPOHHMM). Tak
KaK MHHUMATbHbIE HOPMHMpYEMbIE 3HAYEHUs] OTHO-
CUTEJILHOM TuToLanyu cMaTus (Kpurepuit Pema) npu-
HATHI ISl apMaTypbl C CEPIIOBUAHBIM OBYXCTOPOH-
HuM nipopunem 0,056 u yersipexcropoHHum 0,075,
Hanbonee 00BEKTUBHEIMU OYIYT CYMTATHCS COIOCTa-
BUTEJIbHBIE UCTILITAHMS HA CcLeIUieHHe 06pa3ioB ap-
MAaTyphl C 3TUMU 3HaYeHUsIMU Kputepusi Pema. Xa-
PaKTEepHbIE "pe3y/IbTaThl MCIBITAHWA Ha CLEIUIeHHE
apMaTypsl ¢ 6eTOHOM NPUBEAEHBI Ha puc. 4. Boinosn-
HEHHbIMHY HCCIEA0BAHMAMM OOHapyXeHa CIIOCOOHOCT
CTEPXXHEH ¢ HOBBIM NpodwieM IpU ONpeaeeHHbIX
YCJIOBHMSIX COXPaHSITh MAKCHMAIbHO JOCTUTHYTYIO
TIPOYHOCTh CLIETUIEHHS IaKe MPY 3HAYUTENBHBIX [U1a-
CTHYECKUX Ne(hOpMAlMsIX CTEPXKHEH MpU Harpske-
HUSIX Ha YPOBHE Mpelena TeKy4eCTH H IaXe BBILLIE.

COAEPXAHME

B aHaOrMYHBIX YCIOBUSX CTEPXHU U CEPO-
BMIHOTO ABYXCTOPOHHETO, U KOJIBLIEBOrO NMpodu-
JIeH TEPAIOT [MPOYHOCTh CLICTUICHHS MPH 3HAYUTE b~
HO MEHBUIMX M1acTuyeckux nedopmauusax. To ecTs
3aTpaTa 3HEpPruu Ha pa3pylieHue CUETJIeHHUs
(3HeproeMKOCThb ClieMJIEHUs) PY UCMTBITAHUAX Ha
BHITSTMBAHUE, KOTOpas Ha puUc. 4 BbIpaXeHa Kak
TUIOLAAb MO AMArPAMMOI PACTSDKEHUS 3arpyXKeH-
HOI0 KOHLA CTEpXHs, AJIsl HOBOTO Mpoduis 3a-
METHO Bbillle. DTO OUEHb CYIIECTBEHHBIH (hakTop
YBEJIMYEHHS CTOMKOCTH KOHCTPYKLUH TPOTHUB MIPO-
rPECCUPYIOLLETO pa3pyllUeHUs1 B YCJIOBUSIX 3arpe-
NeJBHOU (KaTacTpoduYeCKOr) CTaauu paboThl.

OTMe4eHHOe sIBJIEHHE B IIOBEACHUH apMATYPhI
C YETBIPEXCTOPOHHUM CEPIIOBUIAHBIM NpodHIeM B
6eToHe MOXeT ObITh OOBSCHEHO €ro MEHBIICH Oi-
HOOCHOW pacnopHOCTBIO, OOYC/IOBINBAaEMOM paB-
HOMEPHBIM (OOBEMHBIM) XapakTepoOM pacripeje-
JIEHUS 3TUX YCWIMI MO IepuMeTpy (IOBepXHOC-
TH) cTepXKHA (puc. 5).

TTpu onHaKOBBIX yCHIMAX N BbITATHBAHMS WIH
BAABIMBAHUS CTEepXHsA M3 OeToHa Wi B GeTOH
PaCKJIMHUBAOIIME YCHIMSA HAa €OMHULY MUIMHBI
apMaTyphl C JABYXCTOPOHHHUM PAaCIIOI0XEHUEM

P=nP

12

Pucynox 5 — Cxema B3aHMOJIEHCTBHSA PACTAHYTOIO APMATYPHOTO CTEPHKHSA C OKPYXKAWNIMM GeToHOM

1 — eBponeHckuil mpoduib (CeproBUAHBIH IBYXCTOPOHHMI); 2 — nMpoduIb HOBOrO THNA (CEPMOBHAHBIN YeThIpEX-
CTOPOHHMM); @ — yCH/IUSA B OCTOHE B 30HE MEPEJayy HaMpPsKCHMI ¢ apMaTypbl Ha GETOH M XapakTep TPelLHHO06-
pasoBaHus B 6eToHe; 6 — pacripelleleHHe YCWIMIA pacnopa B NOMEPeYHOM CeYeHHH
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Pucynox 6 — CpeiHeCTATHCTHYECKAs /IMATPAMMA PACTAKCHHA APMATYPBbI KJIACCOB
A500C u AS00CIT @ 10—40 nponssoactea PYII «Benopycckuii MeTayLypraiecKnii 3aBo/i»
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Pucynox 7 — CpesecTaTHCTHYECKAS AMATPAMMA PACTAXKEHHA apmMaTypst Knaccos AS00C u A500CII @ 1028 npoussoacrsa QAO «3anCudmeTkomOHHAT»



F,, F,. F,, — 1iolam npoekuun mno-
nepevyHbIX pedep Ha rmioc-
KOCTb, HOPMAJILHYIO NTPO-
[IONBHOI OCH CTePXKHS;

Hhut, — LIard rnouepeyHeix pebep

(puc. 5).

CpetHecTaTHCTHYECKIE AMarpaMMbl PACTSDKEHIUST
apmatypsl Kiaccos AS00C u A500CIT npoussoncTea
PYIT «<bM3» u 3ananno-Cubupckoro Metamiypru-
YECKOro KoMOKMHATa MpUBeNeHbI Ha puc. 6 u 7.

YeranoctHele HenblTaHUs 0OPA3LOB [IPOKATA C
HOBBIM IPO(HIEM TOKA3ATHU, YTO 110 BBIHOCIHMBO-
CTH CTEPXHM C HOBBIM IPOGUIEM HE YCTYNaloT
CTepxKHAM ¢ npoduaem no CTO ACUM 7-93, urto
00bACHAETCA OOJICe YeM BABOE YMEHBIUCHHBIM I10

COAEPXAHME

cpashernio ¢ FOCT 5781—82 uucnom nepeceye-
HUI NIPOAOMBHLIX U ITONMEPeYHbIX pedep, a Takxke
MCKJIIOUEHMEM 3aMKHYTOCTH (OPMBI [MONEPedHbIX
pedep (BeIcoTa Beex pebep MUIaBHO CBOAMTCA Ha HeT).
APMAaTYPHYIO CTajlb C CEPITOBUHBIM YEThIpeX-
ctropoHHuM npoduneM kmacca ASOOCIT nocras-
aseT 3ananHo-CUOHPCKUIA MeTamIyprudeckuit
komOuHar mo TV 14-1-5526-2006 «[Tpokat apma-
TypHblit Kinacca ASO0CIT ¢ acdekTHBHBIM nepuo-
AM4ecKuM npodunem». IIpumeHeHue 3Toro apma-
TYPHOTO TPOKAaTa B CTPOMTENBCTBE pErTaMeHTH-
poBaHO cTaHmapToMm opranusauuu OI'YIT «<HUL
«CrpourensctBo» CTO 36554501-005-2006.
SddekTUBHOCTE NMPUMEHEHHUs apMaTYpHOro

npokara knacca AS00CTI npuseaeHa B Tabi. 4.
Tabnuua 4

DhPeKTHBHOCTL NPUMEHEHUs APMATYPHOI CTajM Kiacca npounoctu 500 MITa

HopMarHBHBIE AOKYMEHTHI, MeXaHMYecKue Knacc apmatypm
CBOJCTBA, 00gacTH npuMeHeHust, 3¢hdekTHs-
HOCTb, MOTPEBUTENBCKUE M TeXHUUYECKHe A400 (A-1ID) A500
L A400 (A-111) A400C AS00C AS00CTT
Mapka ctanu
35IC Cr3cl Cr3CI1, Cr3IIC, Cr3ITIC,
25T2C Cr3lC 18I'C, 20rco
Cr3ITIC
JIOKYMEHTHI AT9 10CTaBKH ['OCT 5781—82 CTO ACHM | CTO ACYM 7-93, TV 14-1-5254-
7-93 -2006, TY 14-1-5526-2006
HokymenTsl mns pacyera, npoektuposa- [CHull 52-01-2003|CHulT 52-01-2003 CHull 52-01-2003
HUA W NpUMEHEHHA B Xejaesoberonubix | CIT 52-101-2003 | CIT 52-101-2003 CIT 52-101-2003
KOHCTPYKLIMSIX TCH 102-00 TCH 102-00
CTO 36554501-005-2006
Bpemennoe compotusnenue pasphiBy G, 590 600
H/mm?2
Ipenen texyuectu o,(o,), H/mm? 390 500
OtHocurensHoe yumnenue 8, % 14 16 14
Yron u3ruba npu auameTpe OIpPaBKH 90° 160°—180° 160°—180°
C=3d
PacueTHOE CONPOTHBACHME PACTIKCHUIO 355 435 450
R, MIla
PacueTHOE CONPOTHBIIEHUE CKATHIO R, 355 435(400) 450(400)
MTla
Hopmatueroe conporusnexue R, MIla 400 500
IIpuMeHeHHE NpU OTPHLIATENBHBIX TEMITE- mo —55 °C no —70 °C no —70 °C
paTypax a0 —70 °C
[IpuMeHeHHe TyroBoM CBapKM NpPUXBAT- 3anpeluaercst Homnyckaercs Honyckaercst
KaMM KpecTooOpa3HBIX COeAMHEHHUI Honyckaercs
KonbLegoit Cepriopunsslit | Cepriosuanslii | CepnoBuanbi
Bun npoduns apmarypel, MUHUMaNBHOE Sr — He OBYXCTODOHHUM | IBYXCTOPOHHMIT METHI
3Hayehue Kputepus Pema f HOPMHpYeTCH J/=0,056 Sfz=0,056 f=0,075
KOJIbLIEBOH
Bricokas nipu Cpennsas Cpennss Bricokast
DbDeKTUBHOCTb CLETIeHUs ¢ GeToroM | Ko L 1YATAMOHHBIX
Harpyskax,

14
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Oxonuanue mabauyst 4

HOpMaTI‘IBHblE OOKYMEHTH, MEXaHH4YeCKHE Kuacce apMAaTypbl
cBoiicTBa, obnacti npumeHeHus, 3PdexTHB-
HOCTB, TOTPEGHTENLCKHE M TEXHHYECKHE A400 (A-I11) A500
PRI A400 (A-111) A400C AS00C AS00CTI
Mapka cranu
35TC Cr3CI1 Cr3CI1, Ct3IIC, Cr3ITIC,
25I2C Cr3I1C 18I'C, 20ICo
Cr3ITIC
cpeaHsd — MpH
KPUTHYECKHX
(aBapHHHBIX)
BddeXTHBHOCTD CONPOTUBICHHS AMHAMM- Cpennsasa Bricokas Bricokas Bricoxast
YECKUM Harpyskam
Homyckaercs Honyckaerca | PekoMeHnyetcs
IlpuMeHeHue B KaUecTBE aHKEPOB 3aKiIal- LIS TTOBBILICHUS
HBIX JAeTanei HaIeXHOCTH
[MpuMeHeHHE B KAYECTBE MOHTAXHBIX T1C- 3anpeleHo Bo3smoxHo BoamoxHo
TENb
BoaMoxHbIi 3KoHOMUYecKUit 3¢dekT oT- — 10—20 % 15—25%
HocHTenbHO apMatypsl kiacca A400 (A-111)
IpumeHeHHe B OTBETCTBEHHBIX 3AaHMSX Honyckaercs Honyckaercs | Pexomenmyercs
W COODYXEHMAX, B TOM YHCIC NMPOEKTH- LISl TOBBIIIEHUS
pyeMBIX C Y4eTOM CEHCMMYECKMX M aBa- HaIeXHOCTH
PHIAHBIX HArpy30K
lNopauckatanbiii | TepMOMeXaHUYECKH TepMoMexaHUYECKHU
Crioco6 MpoM3BOLCTEA POKATA YAPOYHEeHHBIH, YOPOYHEHHBIH,
xonopHoxedopMu-| xononHoaehopMUPOBAHHLIN,
POBaHHBII ropsAyeKaraHbii
[TpokaTHasi Ha MOBEPXHOCTH, HEe pexe 4eM vepes 1,5 m| Bumom
apKUpOBKa KJacca apMaTyphl
Mapxkup pmaryp OB
IIpuMeyan ue 3HaueHne R B CKOOKaX HCTIONBL3YIOT TONBKO MPH pacueTax Ha KPaTKOBPEMEHHOE NEHCTBHME HArpy3KH.

1.2 ApmaTypHblIi NPOKAaT,
MOCTABJIAEMBIA B MOTKaX (DyHTax)

B Poccun st npou3BOACTBA Xene300e TOHHBIX
KOHCTPYKLMIA LIMPOKO HUCIIONB3YETCS apMaTypHBbIid
[IpOKaT JAMaMeTpoM A0 12 MM, MOCTaB/isSEeMbli B
MOTKax, HOJil KOTOpOro B OOLUEH NMOTPeOHOCTH B
HEHAamnpsAraeMoi apMartype coctapiser okoino 30 %,
a ¢ yueToM nposonoku Bp-I nnamerpom 3—5 MM no
['OCT 6727—80 moxet nocturats 40—45 % (tadi. 5).

LMSAX, TTO3BOJISET MEXaHU3UPOBATh IIPOU3BOICTBO
CBapHbIX apMaTYPHBIX CETOK, KAPKACOB M IPYTHX
U3ENUH.

Kak BUOHO U3 Tabnuibl 5, apMaTypHas CTalb,
MocTaB/sieMass B MOTKaX, NMPUMEHSIETCH TpeHUMY-
LIECTBEHHO B MPOU3BOACTBE cOOpHOro Xene3zobe-
TOHa. B MOHOMMTHOM CTPOUTENBECTBE NMPUMEHEHHE
apMaTyphbl B MOTKax OTPaHU4YHBAIOCH HCIOIb30Ba-
HMEM B KayecTBe XOMYTOB KOJOHH H ITUJIOHOB,
KOHCTPYKTHMBHOW apMaTyphbl CTeH, [ONepeyHOi 11e-

Ta6auuwa 5

Jlons norpedasemoii B crpouteibcTee PO Henanparaemoit apmaTypbi
B 3aBHCHMOCTH OT AMameTpa

JuameTp apMmartypbl, MM 4—5 6—8 10—12 14—20 | 22—28 32—40
O6veM, % 12—14 16—18 | 26—28 13—15 | 18—20 7—8
Cnoco6 nmpou3BOACTBA B moTkax B morkax, B cTepxKHAX

B CTEPXKHSX

[MpumeHeHWe apMaTypbl B MOTKAxX MpPakTHYeCKH
MCKJTIOYAET OTXO/IbI [PY 3arOTOBUTENIBHBIX OTlepa-
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MOJIb30BAHUM B MOHOJMUTHOM CTPOUTENBLCTBE ap-
MaTYPHBIX KapKacOB M CETOK, M3TrOTaBIUBAEMBIX
Ha CreluailM3MpOBAaHHOM apMaTypPHOM MPOM3BOA-
CTBE, VKOMIUIEKTOBAHHOM TIPaBUIbHO-OTPE3HBIM
000pyAOBaHUEM.

[IpuMeHeHME apMaTyphl, MOCTaBASEMONi B
MOTKaXx, CACPKMBATOCH KOHCTPYKTUBHBIM OTPaHU-
yeHnem CHull 2.03.01-84*, 1n.5.17, B KoTOpOM
JUTST apMUPOBAHHS BHEIIEHTPEHHO CXKAThIX 2JIEMEH-
TOB MOHOJIUTHBIX KOHCTPYKLUI TpeboBayics aua-
MeTp He menee 12 mM. MckitoueHue 31010 Orpa-
HuyeHus B CIT 52-101-2003 nns xxesie300eTOHHBIX
CTEH [103BOJIMT MPOEKTHPOBIUMKAM ILUMPOKO MC-
T101630BaTh /1 APMUPOBAHUS CKATHIX 3JIEMEHTOB
apMmatypy nuamerpamu 8 u 10 MM, nocTaBisieMyo
KaK B MOTKaX, TaK ¥ B CTEPXKHSIX.

OnHO# U3 COBPEMEHHBIX MPOOIEM CTPOUTENb-
Horo koMrIuiekca B Poccuu siBiseTcs HeyaoBieT-
BOPEHHBIH -CIIPOC HA apMaTtypy IepHOaNYecKOro
npoguas B MoTKax. Tak KaKk MHOTUE META/LUTYpPIH-
YEeCKMEe NPENNpUITHS [10Ka HE pacroiaraioT TeX-
HUYECKMMHM BO3MOXHOCTSIMU [TPOU3BOAUTH B MOT-
Kax apmarypHbIii mpokat TpeGyembIX pasmepa U
MIPOYHOCTH B HEOOXOAMMBIX 0ObeMax, CTPOUTENH
BLIHYXIEHbI nepepacxoaosath 10 20—30 % cranu
B M3IeTUSIX M3-3a 3aMEHBI HEOOXOMUMOI apMaTy-
pbl HA UMEIOILUMICH B HATHYMUM IIPOKAT BOMbIIEro
AMaMeTpa.

OnHUM U3 HaNpaBACHUH YMeHbLIEHUs aedu-
LIMTA apMaTypbl AMaMeTpoM o 12 MM saprsieTcs
OopraHu3saliisi MacCOBOTO MPOU3BOACTBA apMaTy-
pol kinacca B500 mo oneity I'epManuu U apyrux
CTpaH, I7e B KayecTBe apMaTypbl AMaMETPOM 4—
12 MM MPUMEHSIOT NPEUMYILECTBEHHO XOIOAHO-
nedOpMUPOBAHHYIO CcTalb. JIpyroe HampaBsieHue
CBSI3aHO C OCBOGHMEM METaJUTypTraMu MpOU3BOI-
cTBa apmarypsl Kiacca AS00 puametpom 12 MM #
MeHee B MOoTKax. B oboux ciayyasix HeoGxoaumo npe-
IYCMOTPETh paclliupeHue 1o cpaBHeHulo co CTO
ACYM 7-93 coprameHTa npokara, 4To IMO3BOJUT
YMEHBIUUTDH PacXo] KOHCTPYKTHBHOM (HepacyeT-
HOMH) apMaTypel ¥ NPH OMpeAcTeHHBIX YCIOBUAX
PeILUTh 3a4auy B3aMMO3aMeHsIeMOCTH apMaTyphl
OIHOTO KJlacca MPOYHOCTH Ha Ipyroit kiacc bes
[IEPENPOEKTUPOBAHMS XKeJI€300€TOHHLIX KOHCT-
pykuuit. CocetHue MO3ULMK CYHIECTBYIOLIErO COp-
TameHTa oT 6 10 12 MM CUJIBHO OTJIMYAIOTCH MO
M0 NonepeyHoro ceyenusa (Ha 44—78 %),
YTO BBIHYXKIAET 11PY [POEKTUPOBAHUM CrieLIU(pU -
IIMPOBaTh CYNIECTBEHHO OOJIbLIEE KOJIMUECTBO
apmarypsl, 4eM 310 TpebyeTcsa mo pacuyery [4].

Peanu3auusa Ha npakTHKe MEPBOro Harpasie-
HUA Hab/onaeTcs B nocneasue roasl B LleHTpans-
HOM pervoHe Poccun, riae Ha MpeanpUATHsIX Cpell-
Hero Gu3Heca MHTEHCHBHO HAPAlMBACTCS MPOU3-
BOJICTBO 10 TEXHUYECKUM YCIIOBUSIM CBApPHBaEMOA
Xoa0aHoAe(hOPMUPOBAHHON apMaTyph! MePUOaH-
yeckoro npoguas knacca B500C auamerpom no
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12 MM B MOTKax [S] BosioyeHHMEM 4Yepes poTUKO-
Bbl€ BOJIOKU. Peanusanust BToporo HarnpapieHust Ha-
yaTta Ha benopycckom mMerajutypruvyeckom 3aBoge.

Orpacnesoit ctannaptr CTO ACYUM 7-93 nipe-
NyCMaTpuBaeT TPU KaTErOPUM CBAPMBAEMOT0 CTep-
XKHEBOI'0 Y MOCTAB/IIEMOI0 B MOTKAX apMaTypHOTO
npokara kjaacca rnpoyHoctu 500 MIla, pasnuua-
louiMecs 1o cnocody NpoM3BOACTBA: TOpAYEKa-
TaHbI, TEPMOMEXaHUYECKH YINPOYHEHHBIH C
MPOKATHOrO HATpPEBa, MEXaHMYECKU YIIPOYHEH-
HbIif B XOJIOAHOM COCTOSIHMH (xonoaHonpedop-
MupoBaHHBIN). [locTaBka apMaTypbl AMAMETPOM
oT 6 10 12 MM MOXeT OBbITb TPEAYCMOTPEHA B MOT-
kax. Csoa npasun CIT 52-101-2003, xoTopslit co-
INEPKUT PEKOMEHIAIIUHU IO PacyeTy U MPOEKTHPO-
BaHUIO OETOHHBIX U KeJ1e300eTOHHBIX KOHCTPYK-
uuit 6e3 npenBapUTEIbHOIO HATSKCHHUS apMary-
pHl, OmpenenseT TpeGOBAHUS K MOKAa3aTe/IaAM Ka-
YeCTBa U1 ABYX TPYIII apMaTyphl K/1acca IMPOYHO-
ctu 500 MITa: kmacc AS00 s ropsYeKaTaHoro u
TEPMOMEXAHUYECKHM YIIPOYHEHHOTO MpoKaTa HO-
MUHaNbHBIM auameTpoM oT 10 no 40 MM u Kmacc
B500 wist xonoaHoaeopMUPOBAHHOIM MO Pa3HbIM
TEXHOJIOIMSIM apMaTypbl HOMMHAJIbHBIM AHAMET-
pom ot 3 1o 12 mM. TpeGoBaHHS K pacyeTHBIM IO~
KazatensaM apmatypsl KiaccoB AS00 u B500 s CIT
52-101-2003 pasnuyatorcs.

Paciurpenue copraMeHTa apMaTyphl KJIaccoB
AS500 n B500 rno3BossieT yMEHBLUIMTE PAacXoi KOH-~
CTPYKTHBHOI apMaTypbl M B HEOOXOMMMBIX CNydasix
PELUMTH 3aJavy B3aMMO3aMEHSEMOCTH apMaTyphbl
OJIHOTO KJIacca Ha apMaTypy APYroro Kiacca ¢ yye-
TOM BCeX TpebOBaHUMN, NIPEIbIBISEMBIX K paboyeii
apMaType Xene300eTOHHBIX KOHCTPYKLIMiA Ge3 re-
pecuera rnocieaHux. B kauecTse mpuMepa B TabiuLe
6 pUBeaeHbl PEKOMEHIALMM 110 3aMEHE B KeJe30-
OCTOHHBIX KOHCTPYKIUAX 6€3 MX MeperpoexkTHpo-
BAHUA pacTAHYTOM pabodell apMaTyphl KJIacCOB
A400C u A400 (A-1I1) Ha apmartypy xinaccos A500
u B500. [Mpennonaraemasi 3aMeHa B KOHCTPYKTHB-
HOM apMUPOBaHUM, KaK BHIHO U3 TaOMUIBI 6, Mo-
3BOJISET MONYYUTE 3KOHOMMIO cTanu ot 12 % no 19 %
TIPY UCIIONB30BAHUM B KAYECTBE 3aMeHsIOIeN ap-
Matypel oboux kiaccos A500 u B500.

B paGouem (pacueTHOM) apMUPOBAHMM AHAIO-
TMYHBIH 3G deKT 1ocTUraeTCs MPH UCHOIb30BAHUK
TOJILKO TOPSYEeKaTaHO! U TEPMOMEXAHHYECKH YTI-
POYHEHHOM apmaTypsl Kiacca A500.

N3-3a MEHBIIETO PACYETHOTO COMPOTUBICHUS
X0JI00HOAEe(POPMMPOBAHHONW apMaTyphl Kjacca
B500 skoHOMMYeCKH LieSiecoobpa3Ha 3aMeHa Ha Hee
(27,5 mM) TOoaBKO apMatypsl P8 MM Kiacca A400
(A-111). B atom crnyuae cHikeHue paboyero apmu-
poBaHuAa coctasut 12,1 %.

Bua sddexTuBHOrO apMaTypHOro npokara,
MOCTAaBASIEMOr0 B MOTKaX C YEThIPEXCTOPOHHUM
nepuoau4YecKuM mnpoduieM, NMpUBeIeH Ha pU-
CyHKax 8 u 9.
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Tabnuua 6

Pexomenaumu no 3aMeHe pacTauyToi padoueil apmaryps knaccos A400C u A400 (A—III)
Ha apmaTtypy Kiaacca A500/B500 6e3 nepenpoeKTHPOBAHMSA Keae306eTOHHBIX KOHCTPYKIMIL"

3amensieman apmarypa knaccos A400 u A400C Mpeanaraeman apmatypa Knacca A500/B500 o
Homunanb- | HoMunain- Yeunue, Yeunue, Hopmatus- PacuetHoe | Homupans- | HoMubnans- Yeunaue, Yeunnme, Hopmarus- | Pacuerioe Ay
HBbIi Has NJIOWAb| COOTBETCTBY- | COOTBETCTBY- | HOE CONpo- | CONPOTHRIE- |HBIH AMaMeTp|Had NMAOIHAAB | COOTBETCTBY- | COOTBETCTRYIO- | HOC CONpPO- | COMPOTHRBIC- o
IHaMeTp |momepeyno- lolee ouiee TUBACHUE HUe d,, mm MONCPCHHOTO oulee wee R,, kH THRIEHHE tue R,
d, MM |ro ceuenus | R, xH R, kH R, Mlla | R, MIla ceyeHns R, kH ans R, MIlla | Mlla, ass
Ay, mm? Ay, Mm? AS500/B500 AS00/B500
He MeHee He MeHee
6 28,3 11,32 10,05 400 355 5,5 23,8 11,9 10,35/9.88 500 435/415 15,9/—
— - - e — = 6 28,3 14,15 12,31/11,74 500 435/415 —
- —_ — — — — 7 38,5 19,25 16,75/15,98 500 435/415 -
8 50,3 20,12 17,86 400 355 T 442 22,1 19,23/18,34 500 435/415 12,1
— — — — 8 50,3 25,15 21,88/20,88 500 435/415 -
10 78,5 31,4 27,87 400 355 9 63,6 31,8 27,67/26,39 500 435/415 19,0/—
— — — — 10 78,5 39,25 34,15/32,58 500 435/415 -
12 113,1 45,24 40,15 400 355 11 95 47,5 41,32/39,43 500 435/415 16,0/—
- — — — — - 12 113,1 56,55 49,2/46,94 500 435/415 —
* Jlns Kene300eTOHHBIX KOHCTPYKLMI, apMUPOBAHME KOTOPLIX OMPEaeJeHO NPH pacueTe N0 NepBol rpynne npeaeibHLIX COCTOAHMWH.
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a) nd Knacca A400C

6) ans knacca AS00C

2#d

Pucynox 8§ — Bupn apmatyphoro npokara kaaccos A400 u AS500C, nocrasisemoro B Motkax nmo TY 14-1-5501-2004
PYII «Benopycckuii MeTarypradyeckHii 3aBoi»

Pucynox 9 — Ilpokar nepuoauyeckoro npoduns
no TY 14-1-5501-2004

a — HOMWHANBHBIA guaMeTp 5,5 MM; 6§ — HOMHHA/b-
HBIA AuameTp 7 MM

B HUWMXB B nocneHee BpeMs BeayTcs pabo-
ThI 110 3GEKTUBHOMY NPUMEHEHUIO XOJIOAHOIE-
(opMupoBaHHoOit apMaTyphl AHaMeTpoM 4—12 MM
B YHU(DHUIMPOBAaHHBIX CeTKax. DTOT BUJ apMaTyp-
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HOI#t MPOAYKLMU MOXeT ObITh 3()(HEeKTUBHO UCTIONB-
30BaH B COOPHOM ¥ MOHOJIUTHOM JIOMOCTPOEHMH.
B Poccum Hauuny MaccoBoe NpUMEHEeHHWe pYJIOH-
Hble M IMJIOCKHE CEeTKH M3 apMaTypHOU XOJIOAHO-
nedopMHUpOBaHHOM MpoBoJIoKY Kiacca Bp-1 aua-
meTpoM 4 u 5 MM. B MOCKOBCKOM peruoHe yHU(hH-
LIMPOBaHHBIE CETKH U3 XON0AHOAe(DOPMUPOBAHHON
apMarypsl auamerpom 6—10 MM knaccos B400C u
B500C npousBoasTcs B orpaHU4eHHOM 0Oneme 4—
5-10 MpeAnpUATUIMU-U3roToputesiMiu. M3-3a Hus-
KUX [1JIACTUYECKUX CBOWCTB 3TU CETKM IIPUMEHS-
I0TCS B OCHOBHOM B HEOTBETCTBEHHBIX Xene3obe-
TOHHBIX KOHCTPYKLIMSIX.

B HacTosiiiee BpeMsl C LIeJAbI0 YBEIMYEHUS
00BbEMOB MPUMEHEHMA YHUGULMPOBAHHBIX ap-
MAaTYpPHBIX CETOK B MOHOJIMTHOM JIOMOCTPOEHUMU
s pabouero (pacueTHoro) apmuposanus 8 HU-
NXB, coBMmecTHO ¢ rpynnoi «IullOC», BeayT-
cst paboThl NO COBEPLIEHCTBOBAHMIO TEXHOOTUHN
MIPOM3BOACTBA X0JIOAHOAEHOPMUPOBAHHOI apma-
TYpBl C YAYYIIEHHBIMU MAACTUYECKUMH CBOM-
CTBaMH.

Kak nokassiBaeT MpaKTHKA MPOEKTHPOBAHMA,
3aMeHa apMHPOBaHUSA OAMHOYHBIMH CTEPXHAMH
IUTOCTKOCTHBIX HECYLIMX KOHCTPYKTHUBHBIX 3/IEMEH-
TOB MOHOJIMTHBIX 30aHU# ((HYyHIAMEHTBI, MEPEKPhI-
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Bapuaum 1. ApmupobaHue omadensHbl MU CMePXHAMU ,l' LA LT j:l]

BapuaHms 2 u 3. ApmupobaHue yruduuupodaHHs MU cemkamu npousbodemba “AuN0C”
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Pucynox 10a — Bapuant nojieBoro HHXKHENO apMHPOBAHMA NEPEKPLITHA JKHIOTO 3AAHHA
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BapuaHm 1. ApMupobaHue omde AbHbIMU CMEpKHAMU
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BapuaHmsl 2 u 3. ApMupobaHue yHuduuUpobaHHL MU CemkamMu npousbodcmba “AulQC”
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Pucynox 106 — Bapuant nojieBOro HWXHEI0 aPMUPOBAHHS NEPEKPLITHS TapaKa
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THS, CTEHbl) Ha apMUpOBaHMe YHMGUIIMPOBaAH-
HBLIMM CETKAMHM TO3BOJISIET 3HAYUTEIBHO CHU3UTD
TPYLO3aTPATHl [0 APMUPOBAHUIO. 3aMeHa CTepK-
Heii kiacca A400 Ha cTepXKHM KJlacca IPOYHOCTU
500 MITa ¢ ucrionp30BaHUEM B CETKax MPOMEXY-
TOYHBIX AUAMETPOB [103BOJIUT 06ECIIeYUTh IKOHO-
MHUI0 apmatypsl a0 5—10 % naxe ¢ yuetom nepe-
pacxofa Ha HaxnecTky cetok. [lpumepst KOHCTpY-
yupoBaHug pabouero apMupoBaHusi GparMeHTOB
NEPEKPHITUIA FPAXIAHCKUX 3aHUH OMHOYHBIMU
CTEPXKHAMHU M YHUDUIIUPOBAHHBIMU CETKAMM TIPO-
n3soactsa rpynnst «Iul1OC» npuBeneHsl Ha pu-
cyukax 10a u 106.

1.3 BunrtoBoii apMaTypHblii NpoKaT

BunToBOM apMaTypHBIA IPOKAT OTAMYACTCSA
OT OOBLIMHOIO TEM, YTO BBICTYIBI €ro MEPHUONH-
4yecKoro npodums ciayXaT He TOJIbKO /IS CLEeM-
JieHus ¢ OETOHOM, HO ¥ 00pa3yioT BUHTOBYIO
HApe3Ky I10 BCed JUTMHE CTepXHel C Lejablo Ha-
BUHYMBAHHUS PA3HOTO PONA BUHTOBBIX KPEIIEXHBIX
3MEMEHTOB — raek, MydT, aHKepHbIX raek U T.A.
(puc.11). Takum oGpa3om, apMaTypHBIi CTEPXKEHD

Pucynox 11 — Apmatypa BHHTOBOIO npodmis c
NpaBoi pe3bdoil PA3HOTO NONEPEYHOrO CeYeHHs!
A — ¢ npoaoabHbIMU bicKamy (Hemeukas TEBU-
cranb (GEWI-Stahl); b — ¢ npogoabHbIMU Xeno6Ka-
mu (pupma Cymutromo (SUMITOMO)

Mo CYTH npeBpamacTcd B BUHTOBYIO WLIMNMUIAbBKY
Gonbmwiol mwinHe (10 12 M M3 ycinoBuid mepe-
BO3KH), YTO OTKpbIBaeT DOJBIINE BO3MOXKHOC-
TH A1d NPUMEHEHHS BUHTOBOW apMaTyphbl B
CTPOUTEJILCTBE.

BHHTOBYIO apMmartypy BIepBble Havyanu Je-
nate ¥ npuMeHsaTh B epmaHuu B kKoHue 60-x

21

COAEPXAHME

rOA0B MO MHULMATUBE CTPOUTEABHON (DUPMbL
AUBUIAT (DYWIDAG), npou3BoictBo apma-
TYphI ObIJIO OCBOCHO HA METa/UIYPrH4eCcKoM 3a-
Boae Peine-Salzqgitter. Apmartypa Bbinyckaercd
JBYX OCHOBHBIX BUAOB — [JIs1 HEHAMPSIXKEHHOTO
xenesoberoHa knacca BSt420RU (B nacrosiiee
pemsi BSt500S) anaMerpom 16—50 MM M BbI-
cokonpouHas (xkiaaccos 835/1030, 900/1100 u
1080/1230) auamerpom 15,0—36,0 mm. B Smo-
Huu ¢upmoit CYMHUTOMO (SUMITOMO)
MIPOU3BOAMTCS U NIPUMEHSIETCS BUHTOBAs apMa-
Typa kaaccoB SD30, SD35 u SD40 quamerpom
oT 19 1o 57 mm. B Benrpuwu B Hauane 8§0-x rogos
Ha O31CKOM MET3aBO/IE OCBOEHO [POU3BOJCTBO
BMHTOBOI apMaTypsl kmaccos BSt420/500 u
BSt835/1030. B pexyiamHOM npocrieKkTe 3TOro 3a-
BOJA yKasbiBaeTcs coptameHT 12—40 MM apma-
TYpBI 3THX Ki1accoB. CoeMHUTENbHbIE 3JIEMEHTbI
3a pyOexoM M3roTaBJIMBAIOTCS B OCHOBHOM MJIM
U3 IIECTUTPAaHHMKA, MJIM C MCITOJIb30BAHKEM JIM -
Tbs (AHKEPHBIE U CIIEUraiiku) ¢ U3TOTOBJIEHHUEM
BHYTpeHHeN pe3bbbl ¢ MUCIIOIB30BAHHEM METO-
I0B 06paboTKM MeTasia pesaHHeM.

Ha MeTtannypruyeckux npearnpusiTusx Obipiie-
ro CCCP ¢ koHua 70-X ronoB npearnpuHuManoch
HECKOJIBKO ITOTBITOK OCBOEHMUS [TPOU3BONICTBA BUH-
TOBOM apMatypsl (Bce ¢ yuactueM HUMKDB). Hinke
NPUBOASTCA CIIUCOK ITHX IPEAINPUSITUIL B XPOHO-
JIOTHYECKOM TIOpSIIKE W BHAbI apMaTypbl, KOTO-
pble HA HUX OCBAMBAJIKMCh:

- JloHelLKuii META/UIONPOKATHBIM 3aBon, Ne 25,
A-111;

- MakeeBckuii MeTkoMOuHar, Ne 25 u 32, A-II1
u Art-V;

- KpuBopoxckuit metkombunar, Ne 18, 25 u
32, A-111 u AT-V;

- 3ananHo-Cubupckuit MeTkombuHar, Ne 14,
16, 18, 20 u 25, knaccos A-III, AS00C, AT1-V,
At-VII u Ne 36 knacca A500C;

- YepemoBenkuit meTkoMOuHat, Ne 36 xracca
A-V (23X21°2T).

B OlIYTUMBIX KOJMYECTBaX (Mopsiika COTEH
TOHH) BUHTOBas apMaTypa MpOU3BOAWJIAChL Ha
Kpusopoxckom, 3anagno-CubupckoMm, Yeperno-
BeLIKOM MeTKomOuHaTax U benopycckom mMeTasn-
JIYPrU4eCcKOM 3aBOJIe, B HACTOSIUIEE BpeMsl TeX-
HUYECKYI0O BO3MOXHOCTb NMPOKU3BOJACTBA BUHTO-
BOH apMaTypbl COXpPaHWJIU TOJbKO 3ancubmer-
koMmOuHaT U Benopycckui MeTamnypruyeckKuii
3aBOA.

Hauunas ¢ 70-x ronoB npeanpuHUMalIoch He-
CKOJIbKO TIOMBLITOK CO3[IaHUSI TEXHOJIOTHU TIPOU3-
BOACTBA KPEIMEXHBIX 3JIEMEHTOB AJISI BMHTOBOU
apmarypsl (Bce ¢ yyactuem HUMXB).

Hdns 3apybeXHOro cTpouTenbcTBa 006MacTh
MPpHMEHEHUS BUHTOBOW CTaluM B MOHOJUTHOM
xese3obeToHe aBsgeTca Haubosiee MAacCOBOM, He-
CMOTPS Ha MOBBILIEHHYIO LIEHY BHHTOBOUH apMma-
TYpbI IO CPAaBHEHMIO C OOBIYHOM, AOTOIHUTENb-
HBIE PACXO/lbl Ha MY(TBI ¥ raiiKu ¥ yCI0XHEHHE



TEXHOJIOTUM CTBIKOBKHU CTEepXHel (3aTsaxka
KOHTPraek HOpMHUPYEMbIM YCHIIMEM [ MCKITIO~
YeHMsl MOAATIMBOCTH MY(PTOBBIX CTHIKOB BCJE -
cTBue oOMATUA pe3bbbl). BTO OOBACHAETCH TEM,
4TO 3a pyOGexkoM B MOHOJIMTHOM XeJie300eToHe
apMaTypa B OCHOBHOM CTBIKYETCSl BHAXJIECTKY 0e3
CBapKH, NMPH 3TOM, [10 HEMELIKMM HCTOUYHMKAM,
IUTSL pealibHbIX 00BLEKTOB PacXo/l apMaTypHOIt cTa-
JIM Ha CTBIKOBKY MOXET JIOXOAuTh 10 50 % mac-
Chl Bceil paboueit apmatypsi. Kpome toro, ais
CUJIBHO HAarpyXeHHbIX KOHCTPYKIIMH (KONOHH
HUXKHHUX 3TaXeW BBICOTHBIX aiMUHUCTPATUBHBIX
M NTPOMBILLJIEHHBIX 31aHWUH, GYHIAMEHTHBIX CTO-
eK W T.I.) HaChILLUEHME CEeYEeHUI1 apMaTypoit Mo-
KeT OBITh TAaKUM OOJIbILIKMM, YTO CAMO pa3MellieHHE
B Npefeiax ceuyeHMs KOHCTPYKLIMK apMaTypbl, CThl-
KYEMOI BHAXJIECTKY, CTAHOBUTCS MPOOAeMATUYHBIM,

“ [ /

COAEPXAHME

TAK KakK MPHUBOAMUT K YXYALICHHUIO KavyecTBa GeToHa
BCJIEAICTBYE TUI0XMX YC/I0BU ero Bubpauun. [pu sTimx
YCIIOBUSIX TIPUMEHEHME BUHTOBOI apMaTyphel CTaHO-
BuTCA 3hdexTuBHbBIM. B 3apy0exHoii mpakTKe BUH-
TOBasl apMaTtypa c npeaenoM tekydectu 500 H/mm?
(nanpumep, kiacca BSt500S no cranpapty I'epma-
Huu DIN488) mpumeHsietcs B pa3sHOOOPA3HLIX MO-
HOJIMTHBIX KOHCTPYKUMSIX 30aHUIH 1 COOPYXKEeHUIf —
aTOMHBIX M TEIUIOBBIX MIEKTPOCTAHIIMNA, KOHCTPYK-
LIMSX MOCTOB (OITOp MOCTOB, IMWIOHOB M T.I1.), TOH-
HeJeil MeTpo, NMPOU3BOJICTBEHHBIX, AIMUHUCTPATUB-
HBIX M CIIOPTUBHBIX 3MaHMi U T.I1. B HacTosiiee Bpe-
M1 UL BBILLEYKA3aHHBIX 1167I€/ UCTIONB3YeTCs BUH-
TOBast apMaTtypa auamerpom 16—50 MM ¢ npemenom
tekydectu 500 H/mMm? (110 eBporieicKoit Kiaccudu-
kauuu B500) B KOMITIEKTe ¢ COSAMHUTETLHBIMH 3Jie-
MeHTaMu (puc. 12). Konrpraitku My(TOBEIX COEIU-

Pucynox 12 — Henanparaemasn BHHTOBAA APMATYPA C OCHOBHBIMH BHHTOBBIMH CO€IHHEHHAMH

a — CXaTo-pacTAHYTLIA CTBIK ¢ KOHTPraikamMu; 6 — CXaTblil CTBIK C KOHTPraikamu; 6 — CXaTblil (KOHTaKTHBIif)
CTBHIK; ¢ — [Ba BMIIa KOHUEBLIX AHKEPOB BHHTOBOM apMaTyphl; | — coeauHuTensHas mydra; 2 — KoHTpranka; 3 —
wIenb JUTS KOHTPOJIsl KOHTAKTa CTepXHEeN; 4 — aHKepHas raifka; 5 — aHkepHas waiiba
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HEHMI ¥ KOHLIEBbIX AHKEPOB 3aTATMBAOTCS HOPMMU-
PYEMBIM YCHIIMEM.

B otnuuue ot 3ananHoi Esporrel B Poccuu u
ctpadax CHI apmaTypy B MOHOJIUTHOM Xe€J1€30-
GeTOHE B OCHOBHOM CTBHIKYIOT C MCIIOJIb30BaHU-
eM HaxJiecTa ¥ cBapku, 4ro go 2005 r. 6110 3Ha-
YMUTENbHO JEILEBJE, YeM BUHTOBbIE CThIKHU. C yBe-
nuyeHueM mwinHbl Haxiecta o CIT 52-101-2003
Ha 15—30 % BHenpeHue Oe3HAXAECTOUYHBIX CThI-
KOB, B TOM YMCJIE BUHTOBbIX, CTAJIO AKTYalbHbIM
M 9KOHOMMYecKH LenecoobpasHbiM B Poccun. Cy-
LLIECTBYIOT BHABI MOHOJIUTHBIX KOHCTDYKLH, B
KOTOPBIX CBapKa He pa3peluaeTcsi B IpUHLMIE
no coobpaxeHHsIM MoXapHOH Oe30macHOCTH.
[Mpexnae Bcero 3T0 MOHOMUTHbIE XeNe300eTOH-

COAEPXAHME

Hble NBIMOBbIE TPYOBl M TPalMPHHU TEIUIOBBIX
3NIEKTPOCTAHLIMI, apMATypa KOTOPbIX COeAUHS -
€TCH 10 JJIMHE C UCMONB30BaAHUEM CTHIKOB BHaX-
JIeCTKY 0€3 CBapkM aHKEepHBIMM railkaMu, co-
EAUHUTENBHBIMU MydTaMu, TPYOKaAMH AN HHB-
ELMPOBAHUS U T.1I.

ITpyTKM BMHTOBO# apMaTypbl B KOMIUIEKTE C
raifkaMu MOTYT MCMOJIL30BATLCH [UIS KpPEervieHUs
IIMTOB ONayOKH NMpU GETOHMPOBAHUN GETOHHBIX
1 XKes1e300eTOHHBIX KOHCTPYKLUMI B IIOCTPOEYHbIX
ycnosusx. Ilpu aTom apMaTypHBIe IPYTKM BHITION-
HSAKOT POJIb BUHTOBBIX CTSKEK; 3TU CTHXKH MOIyT
ObITh MHOTOKPATHOIO MCIOJIb30BaHUs! (M3BJIEKAIOT-
cs mocne pacnalyOku) UM OCTAIOIIMMUCS B Oe-
ToHe (puc. 13). B HacTostiliee BpeMs, B CBSI3U C BO3pa-

ERRRRINSERNNY
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Pucynox 13 — Cxema KpemwieHus
ONay0KH ¢ MCIO/Ib30BAHHEM B Kaue-
: CTBE T5uKeH BMHTOBOM apMaTypbl

a — W3BJIEKACMBIN TAX; 6 — TAX,
ocTaouuiica B 6eToHe; 1 — TAX U3
BHHTOBOH apMatypshl; 2 — raika; 3 —
MOAKIANKA; 4 — KOHCTPYKUUA onany6-
KM; 5 — xenezobeToHHasa cTeHa; 6 —

} ! HeM3BIEKaeMasl IiacTMaccoBas Tpyoka;
[ 7 — 3armyuika
]
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CTalOHIUM OOBEMOM CTPOUTENHLCTBA MOHOMUTHBIX
Xej1e300eTOHHBIX KUIIBIX U OBLIECTBEHHBIX 3MAHUI
(ocobeHHO B Mockse), aefcTByeT GOAbIIOe YHUCIIO
3arpaHUYHbIX U OTEYECTBEHHBIX (DUPM, MTOCTABISIO-
LIIMX MHBEHTAPHYIO ONMaTyOKy pasHOOOpa3Hoi KOH-
CTPYKLMH (CTATBHYIO, IePEBOMETALTMYECKYIO, I0-
PaseByI0 U T.I1.), KOTOPAs KOMILIEKTYETCS TSDKAMM
13 BUHTOBO# apMaTypel. 3arpaHuuHbIe (GupMbl (Ha-
nipumep, Hemenkue QUICK, Bauer, Paschal) uc-
MOJIB3YIOT BBICOKONPOYHYIO BHHTOBYIO apmarypy
HOMUMHATBHOTO auametpa 15 Mm. TlapameTphl pess-
OBl 3TOI apMaTyphbl NPHBEIeHBI B TabmuLE 7.

COAEPXAHME

PYKUMA: cTanbHbIX omop JIBII, cranbHbixX CTpoO-
[UIBHBIX U NMOACTPONMIBHBIX (hepM, BANOK U T.1I1.
BoiThl M3roTaBAMBAIOTCA B OCHOBHOM M3 CTAMM
Cr.3 ucxons u3 ycioBuit ux IKCIITyaTaLuH, Kena-
TeJIbHA TMOBBILUCHHAA CTOWKOCTL OONTOB K meii-
CTBUIO TMHAMMUYECKHUX HArpy30K. B cBg3u ¢ 3Tum
BO3MOXHO MPUMEHEHHE B KayecTse 0ONTOB apma-
TypBl BUHTOBOTO npoguist kiacca AS00C, usro-
TaBauBaemou M3 ctanu CrT.3 ¢ UCNoNb30BaHUEM
TEPMOMEXaHUYECKOTO YIPOYHEHUS KaK obnana-
IOILEH MOBBIIIEHHBIM COMPOTUBJIEHUEM K Jeii-
CTBHIO JMHAMM4YeCKMX Harpysok. Kpome Toro,

Tadbnuua 7

ITapameTpbl BUHTOBOI apMATYpPbi HOMUHAJILHOTO TMameTpa 15 Mm
(pe3sba npasas)

[Mnouass CepaeuHuk cTepxns [Tonepeyunbie BHICTYMBL
momnepeyHoro
CeMeHMs, MM2 d, d, [lar C Bsicora a [Mupuna b Paanyc Yron npu
COMPSXEHUA r| BepuMue o,
rpan
177 14,85£0,35 14,6+0.4 l(]””_"‘1 1,003 4,00_0‘6 0,8 90

[Tpumeuanue OBo3HayeHId NapaMeTPOB — Ha pucyHke 11, Pa3MEPBL F 1 O HE KOHTPOIMUPYIOTCS.

B Mockse dupma «Brbibop-19» oaHo Bpems uc-
MO/Ib30BAIA BHHTOBYIO apMaTypy [IPOM3BOACTBA 3ar-
cubmetkomOMHaTa tameTpamu 14, 16 u 18 MM kiac-
coB AT800 n AS00C. Apmarypa nuameTpom 16 mMm
kracca At800 3ancubMeTKOMOMHATA B KOMIUIEKTE
C ralkamu M3 wecTurpaHHuka Ne 32 ¢ TouyeHoit
pe3b0OIt IIPUMEHSIIACE AUTsT KPETUIEHHUsT HeCTaH1ap-
THOH OMnManyOKM NpU BO3BEAEHMM MOHOIUTHBIX
KeJ1€300eTOHHBIX MUJIOHOB BUCSIYETO MOKPBITUS
cranuoHa «JlokomoTus» B Mockse.

Kpome BuHTOBOI apmaTypsl B MOCKBe UCTTONb-
3YIOTCS TIPYTKH JUTMHOU 10 2 M ¢ pe3pboii, Haka-
TaHHOH Oe3 Harpesa (IIPOLECC XOJOMHON BUHTO-
BO# npokarku). [TpakTuka npuMeHeHns noxkaszana
HEBBICOKYIO HANEKHOCTb TAKHX TSKEH — OTMeya-
JIMCh CTy4au XPYIIKMX paspyLlueHMit xonoaHomedop-
MUPOBAHHBIX MPYTKOB-CTSKEK B Mpolecce BUOpa-
My GETOHHOH CMecH B onanyoke.

[loTpeGuTeNnsIMi BUHTOBOM CTanm WA Kpern-
JIEHMS OManybKu sIBASIOTCH:

- CTPOUTE/IbHBIE (DUPMBI, IOCTOSIHHO I[IPUMeE-
HSIIOLIME MHBEHTAPHYIO ONanyOKy, Tak Kak TSDKU,
KOMIUIEKTYIOLIME ONanyOKy, BBIXOAAT U3 CTPOS B
IIpOLIECCe e¢ IKCILIyaTallluH;

- GUPMBI — U3TOTOBUTE/M MHBEHTAPHOI oma-
Aybku. B HacTosLiee Bpems MOTPeGHOCTL B ITOI
cTaiu HebosbluasA, HO OHa By/ieT HEn36exHO pac-
TU C YBeJHYeHHEM OOBeMOB npumeHeHus B PO
MOHOJIMTHOTO XeJ/1e300eToHA.

B crpourtensctBe nmpumensieTcss 6oablioe Ko-
JIMYECTBO TUNOB (DYHAAMEHTHBIX 00ATOB. BOATHI
CIYXKaT B OCHOBHOM JUIS KperieHns K kese300e-
TOHHBIM (PyHIAMEHTAM TEXHOIOTHUYECKOTO 000pY-
JNOBaHUSI U PAa3sHOrO pOjAa CTPOMTEJIbHBIX KOHCT-

BHHTOBasl apMaTypa B KayecTBe OOJITOB UMEET Clie-
AYIOILME MPEUMYLIECTBA: UMECT KPYIHYIO Tparie-
LIUEeBUIHYIO pe3bly, MeHee MOABEPXKEHHYIO MOo-
BPEXKAEHUAM B [TPOLIECCE MOHTAXA MO CPABHEHUIO
C METPUUYECKOIi, M 00JamaeT XOPOILUMM CIeIUIe-
HHUEM C OETOHOM.

B cBa3u ¢ Tem 4TO BMHTOBas apMaTypa no cy-
LUCCTBY SIB/ISIETCA BUHTOBOM LUMUIBKOH BOABLION
JUIMHBI, OHa MOXET IPUMEHSITLCH B CTPOMTEIb-
CTBE [UIA Pa3HbIX LeNel B KayecTBe TAXel U cTs-
K€K, B YACTHOCTH Il PEMOHTHBIX M BOCCTAHOBM-
TEAbHbIX PAbOT, KPEIICHUS CAHTEXHUYECKOro 060-
pynoBaHus, TPyOOIIPOBOMOB U BPEMEHHBIX JIECOB
LUIs1 TPOBEAEHUS] MOHTAXHBIX W OTIAEJIOYHBIX CTPO-
UTENBHBIX paboT.

OtzaenpHbIM 06BeKTOM 3()(EKTUBHOTO MpHUMe-
HEHUS BUHTOBOIl apMaTyphl SBISAETCS €€ UCIIONb-
30BaHUE B KAYECTBE AHKEPHBIX IEMEHTOB Kper-
JIEHUs1 CTEH B IPYHTE, IIMPOKO MPUMEHSEMBIX B
NOA3EMHOM MOHOJUTHOM CTPOMTEILCTBE,

1.4 Kanartupie 3/1eMeHTBI H HX NIPHMEHEHHE
B [PEBAPHTEILHO HANPAKEHNBIX
OePeKPLITHAX 3aaHMit

KanatHelit apmatypHbiit anement (KAD) 06-
pasyeTcsi U3 KaHaTHOM apmatypsl (K-7) B cmaske
u B obonouke (ITH/I) u mocrasngerca B MOTKax u
MPaKTHYECKH HEOrpaHMYeHHOM JJIMHEL.

[IpuMeHsIIOTCSI KaHATHBIE apMATYPHBIE /IEMEH-
Thl JUIS [1PETHATIPSDKEHUS] MOHOTUTHBIX Ge3puresin-
HBIX [IEPEKPLITHH C YBEAUYCHHBIM [LAroM KOJIOHH
10 12—18 M B IOMOCTPOEHHM, @ TAKXKE B COOpY-
XKEHUsIX ¢ GONBLUIMMH MPOJIETAMH.



KOHCTPYKTHBHAs cXeMa 31aHuit npeacTaBiser
co00it KapKacHyio 6e3puUresibHYI0 CUCTEMY M3 MO-
HOJIMTHOIO Xeje300eToHa C MpeAHanpsKeHHbIMU
B [TOCTPOEYHBIX YCIOBUSX NTEPEKPBITUAMH.

KaHaTHble apMaTypHble 3J€MEHTLI pacnosara-
10TCH 110 3MI0pe U3rudarouIMx 371eMEHTOB B Hajl-
KOJIOHHBIX [10J10CaX, B MPOJOJAbHOM M [1OMepey-
HOM HallpaBjieHUsIX.

[TpuusiTasgs KOHCTPYKTHBHAS cXema, obpasyio-
asi paMHO-CB43€BOI MOHOJIMTHBIM Kapkac ¢
MpeBAPUTENBHO HAIIPSKEHHBIMU TIEPEKPBITHAMH,
obecrneyuBaeT NMpOCTPAHCTBEHHYIO YCTOMYUBOCTD
3M@HKUS U BOCTIPUSITHE BHEIIHUX CUJIOBBIX BO3/ICH-
CTBUIf, a TAKXe SBISETCH TMOJIOXUTEIBHBIM MO-
MEHTOM JUIS [1PEAOTBPALCHUS [1IPOrpecCUpyIoLLe-
ro oOpyIUeHUs MTPU YPE3BbIMAWHBIX CUTYAIUSX.

TInockoe HanpsiKeHHOE COCTOsHME 00XATUS
MJIMThI VBEJAMYMBACT XKECTKOCTh TJIMTHI, @ TAKXe
yJy4qlUIaeT ycaoBusi paboThl MAKMTHI Ha TMpoaas-
JIMBaHUE.

Pacuersl npeaHanpsokeHHbIX 3MeMEHTOB TUTUT
MPOBOAITCS IO MEPBOI KATEIrOPUM TPEIIMHOCTOM! -
KOCTH, IIPK KOTOPOIl He AOIYCKAalTCs BO3ZHUKHO-
BEHME M PACKpBITHE TPELIMH, T.€. B YOPYroi rno-
cTaHoBKe. B pacuerax y4uThIBalOTCS CTEneHb o6xa-
TUs1 6eTOHA, YCUIUsA OTMOpPa, BO3HUKAIOLUME TMPU
HATSDKEHUU KaHATHBIX apMaTYPHbIX 3JIEMEHTOB.
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COAEPXA

TexHonorus npou3sBoacTea paboT 110 ycTpoii-
CTBY MpeAHANPSIKeHHOTO MepeKpbITUs CAEIYIOLLA.
B onany6ky ykiaabIBalOTCst HUXKHSS apMaTypHast
CETKa, KapKachl IT0 OCIM KOJIOHH, 3aTeM KaHaT-
HBIC apMaTyYpHBIC 3JI€MEHTBI, IOC/AE — BEPXHIA
apMatypHasa cerka. Pacronaraercst KAD B ceye-
HMSX TEPEKPBLITUI MO 3MIOpe M3rnbaroUIMX MO-
meHTOB. [Tocne GeToHupoBanus U Habopa mnepe-
JATOYHOU MPOYHOCTH TIPOU3BOUATCS HATSIKEHUE
KA® u nepenava ycusiusi HaTsSDKEHUsI Ha OETOH.
Dukcauna KAD B HATIHYTOM COCTOSHUM MPOU3-
BOAMTCS 110 MEPUMETPY MEPEKPLITHS C [IOMOLLBIO
AHKEPHBIX BTYJIOK.

OcraBisisi BpeMEHHbIE OTIOPbI NMEPEKPBITHS, IO
HaTskeHUs: KAD MOXHO MOHTHPOBATh MOCHELy-
FOLIME 3TaXKM IO CYLIECTBYIOUIMM TEXHOJIOTHSIM
BO3BE/ICHMS MOHOJMUTHBIX KAPKACHBIX 30aHMH.

ITo mannoit Texuonoruu npu yyactuu HUMXKB
MOCTPOEHBI CeAYIOIIMe 00beKTH B MOCKBE: rapax-
crosiika B HOxHoMm bByTtoBe, 25-3TakHoe anMHUHUC-
TPATUBHO-O(HMCHOE 3/IaHKe, MHOTODYHKIIMOHAb-
HBIA TOPrOBO-pa3BieKaTe/IbHEIN KoMITUieKe «Epe-
BaH-Ilnaza», a Takxke 13-3TaXHBIA XWIOH A0OM B
r.Caukr-ITetepOypre, Topropo-passnexaTeiabHblii
KoMmiuieke B r.KonomHe, npousBoACTBEHHO-JIO-
IMCTHYECKHIT KOMIUIEKC B T. JoMoaenoso u ﬂp.
(puc. 14 u tabi. 7a).

Iinan NepeKpLITHA
Gpazmenm

Pucynox 14 — ApMupOBaHHE MOHOJIHAT-
HOr0 NEepeKpoiTHA MHDNChYHHMDHaﬂL-
noro ToproBo-pa3ssiekareibHOro
KOMILIEKCA ¢ HCHOJIb30BAHHEM Npeasa-
PHTEIbHO HANPSAKEHHOH KAHATHOM
apMaTypel (KOHCTPYKTHBHAsI CHCTEMA

HHUUXKB), r. Konomua
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COAEPXAHME

Tabnuua 7a

CpaBHuTe/IbHAS OLIEHKA MATEPUAI0EMKOCTH, TPYI0EMKOCTH H cebecroumocTn 1 m2 NEPEeKpPhITHA A4EHKH
Kapkaca npoiaetoM 9x9 m ¢ cucTeMoil TPANMUMOHHON M NPeIHANDSIKEHHOM

Koauyectro Croumocts en., pyb. | CroumocTb obut., py6.
Haumenopanue paGor En. uam. Bapuantht
2 1 2 1 2
Betounposanue B235 M3 0,22 0,22 3000 3000 660 660
ApPMHPOBaHHE HEHANPAKEHHOE KT 48 17,5 25 25 1200 438
Cucrema mpeaHanpsxXeHHas, BKIIOYas
CTOMMOCTb BCEX MaTepHalIbHBIX 3aTpar M2 1 _ 425 — 425
(xaHaTbl, TpyOKa, cMa3ka, aHKep, 3aK-
Jlai. AET., TPAHCTOPT, HaTSKEHHUE)
6eToH. pab. yen.-u | 0,461 0,38 78 78 36 29
TpynoemkocTsb apMarypH. pao. yen.-u | 1,845 0,95 78 78 144 74
M cebecTOMMOCTD
) onany6ouH. pad. yen.- 4 2,306 1,45 78 78 180 113
Hroro croumocts 1 M? g4eiiku cocTabnsier 2220 1739
IIpumeuatue DKoHomuuecKas 3hPeKTMBHOCTh MPUMEHEHNHA NPEAHANDSIKEHHOTO BapUaHTa Ha 1 M2 cocTapnser 481
py6., uan 21,6 %.

2 OCHOBHBIE PACYETHBIE TPEBOBAHUSA

Konuuecrso apmMatypsl B 31eMEHTaX KOHCTPYK-
LA MOHOIMTHBIX XKeJ1e300eTOHHBIX 3MaHui orpe-
HeJIAeTCsl pacyeToM C BLINIOJHEHWEM TpeGoBaHUil
11epBoii (110 HecylIeH CIocOGHOCTH) U BTOPOii (Tpe-
IUIMHOCTOMKOCTH M Ae(hOPMATUBHOCTH) TPYIII Mpe-
NENTbHBIX COCTOSIHAN B COOTBETCTBUM C YKa3aHUAMU
CIT 52-101-2003, CIT 52-103-2007 u CTO 36554501 -
005-2006 (onst ASOOCIT) k CHulIl 52-01-2003.

Pacuer apMUpOBaHMsI MPOU3BOAMTCS 11O YCHU-
KM, OTBEYAOLUUM TIPEAeIbHBIM COCTOSHUSAM
KOHCTPYKUMI 30aHUS B 1IEJIOM, a TAKXKE OTIENb-
HBIX €r0 JIEMEHTOB Ha BCEX CTaAMsIX — HM3rOTOB-
JIEHHs, TPaHCTIOPTUPOBAHUS, BO3BEACHUSA M IKC-
rutyatauuu. PacueTHbie CXeMBbl JO/DKHBLI OTBEYATh
NIPUHATHEIM KOHCTPYKTHBHBIM peIleHHSAM.

Yewus 1 neopManiiu ot pasinu4HbIX BO3AEi-
CTBUI B KOHCTPYKLHUAX IIPU HAIMYUK pa3paboTaH-
HBIX METOIMK pacyeTa cllefiyeT OIIpeNesaTh C yye-
TOM BO3MOXHOro 0Opa3oBaHUSl TPELIMH M HEYI-
pyrux nedopmauuit B 6eToHe u apmarype (husu-
4yecKas HEJIMHEHHOCTDb), a TAKXe C YYETOM B He-
00X0AMMBIX Clyqasx A1ehOPMHPOBAHHOIO COCTOS -
HUSI KOHCTPYKLIMIA nepejl paspyiieHueM (reoMmer-
puyeckKast HeJIMHEHHOCTD).

HopmaTtuBHBIe 3HaYeHUs HATpY30K U BO3IEii-
CTBHi, KO3(PUIIMEHTh coyeTaHuil, Koahdum-
€HTBI HAJEXHOCTH [10 HArpy3Ke, KO3 bUIUeHTH
HaJIeXHOCTH MO Ha3HAYEeHHUIO, a TAKXKe nojapasme-
JIEHME HArpy30K Ha IOCTOSIHHbIE U BpEMEHHBIE
(nnMTeNTbHBIE U KPAaTKOBPEMEHHBIE) MPUHUMAIOT-
cs cormacHo CHuIT 2.01.07-85* u KoHKpeTH3u-
PYHOTCS [ BICOTHBIX 30aHUH U KOMILIEKCOB BbI-
cotoit 6oaee 75 m (MJIC 20-1.2006).
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3 TPEBOBAHM 11O 3AIIUTE 3TAHUI
OT INPOTPECCHUPYIOIIEIO OBPYIIEHUA

31aHUs U3 MOHOJIMTHOIO XeJe306eTOHA 10M-
2KHBI OBITh 3a1UUILEHBI OT [IPOrPECCUPYIOLIETO 00-
PYLIEHHS B ClIy4ae NOKAIbLHOrO pa3pyllieHUs He-
CYLLUMX KOHCTPYKUHUN B Pe3y/IbTaTe BO3HUKHOBE-
HUA aBapUUHBIX YPe3BLIYAMHBIX CHTYaLIMIA.

YeToitynBOCTb 30aHUSL IIPOTHB MPOrPECCHPYIO-
11ero o0pyLUeHUs HO/LKHA MTPOBEPATCH PAcyeTOM U
obecrneunBaThesi KOHCTPYKTUBHBIMH MEpaMu, CITO-
COOCTBYIOUIMMHU Pa3BUTUIO B HECYLIMX KOHCTPYK-
LMSIX [UIACTHYECKHUX AeOopMATIMit TIPH NMPeebHBIX
Harpyskax.

Pacuer ycroitunBocTH 3n1aHus HEOGXOAMMO ITPO-
H3BOAMTH Ha 0CODOE COUYETAHME HATPY30K, BKITIO-
YalUMX MOCTOSHHBIE U JIUTEJIbHbIE HATPY3KM TIPH
HauboJlee OTIacHO CXeMe JIOKATLHOTO pa3pyLLIEeHUs.
TakoBoit B KapKacCHBIX 3IaHUSIX SIBIIAETCS pa3pylle-
Hue (yaaneHue) KOJOHH (MUIOHOB) TMHO KOJNOHH
(MUIOHOB) C NMPUMBIKAIOIMMHA K HUM Y4acTKaMu
CTCH, PacMOJIOXEHHBIX Ha ONHOM (JII00OM) 3Taxe
Ha MJIOILANM JIOKAILHOTO pa3pylueHus [6].

ITocTosiHHBIE U BpeMEHHBIE HATPY3KU CJEAYET
MPUHUMATE ¢ KO3DDUIIMEHTOM COYETaHU I Harpy-
30K M KO3 HUIMEHTAMH HANEXHOCTH I10 Harpys-
KaM, paBHbIMHU eAuHULEe. Bennuunsl nedopmarimii
H IIHPWHA PACKPBITUS TPEUIMH B KOHCTPYKIHSAX
HE pernaMeHTUpYIOTCs. PacyeTHhIe MPOYHOCTHEIE
U aedopMaTHBHBIE XAPAKTEPHCTUKYA MaTepUasioB
MPUHUMAIOTCS PaBHBIMU UX HOPDMATHBHBIM 3Ha-
YEHMSIM COIACHO ACHUCTBYIOLMM HOPMAaM IpPOeK-
THPOBAHUS XKeJIe300eTOHHBIX KOHCTPYKIIMMA.

Jlna pacuyera 3maHMit TIPU IPOrPECCHPYIOLLEM
0BpYLLIEeHWH CleayeT UCITONb30BAaTh MPOCTPAHCTBEH-
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HYIO PACUETHYIO MOJIe)Tb. B MOJIe/IM MOIYT YUHTBIBATh-
Csl JIEMEHTBI, SIBISAIOIIMECs HEHECYLUMMU B OOBIY-
HBIX YCAOBMSX (HAPY)KHBIE CTeHBI, OrpaxkaeHus dan-
KOHOB M T.I1.), KOTOpbIE B C/Ty4ae MIPOrpeccupyiotie-
ro OBpyIIEHHUsI MOTYT BOCIIPHHMMAThL aBApUIHbBIE Ha-
TPY3KM 1 aKTHBHO YYACTBOBATH B Ilepepaciipeae/ieHuu
YCWIMI B 3leMeHTaX KOHCTPYKTUBHOM CUCTEMBbI.

Pacuer 3aaHMst IPEANOYTUTENLHO BHIMOMHATE C
MCII0/1b30BAHMEM CEPTUMHLIMPOBAHHBIX TPOTPAMM-
HBIX KOMIUIEKCOB, J0MYCKAIOUIMX BO3MOXHOCTD YYeTa
(bu3MUeCKOl U reoMEeTpUYECKON HEMTUHEHHOCTH Xe-
CTKOCTHBIX XapaKTepUCTHK 3JIEMEHTOB, 4To 0obecrie-
4yKrBaeT HaUOOJBLLYIO IOCTOBEPHOCTD pacyeTa M CHiI-
XKEHUE JIONOTHUTEIbHbIX MaTeprano3aTpar.

ITpuHuMas BO BHUMaHHE MepeYMCICHHBIC BBILLE
JOTIVILIEHMS K pacyeTy 3[aHMid MpU [Mporpeccupyto-
1eM OOpYIISHHUH, CIE/IYET MPEAIoJoXUTh, YTO ITH
JOTYLLEHMS MOTYT TPH OMpeneeHHBIX 00CTOsTe b~
CTBax 00ECEUUTD TTOTOXKUTETBHBIC Pe3y/IbTaThl pac-
yeTa MpH OTCYTCTBUM WJIM MUHUMAJIBHOM YBEjIHYe-
HHMM pacxoga matepuanon (0eToHa M apMaTyphbl).

J171s1 OLIEHKM KPUTHYECKMX BeJIMYMH rabapuTHbIX
Pa3sMEpPOB CETKM KOJIOHH Pa3HO3TAXKHBIX KAPKACHBIX
3/IaHUI C PeryJIsipHOM CTPYKTYPOIl U3 MOHOJUTHOTO
JKene300eToHa MOTYT ObITh UCTIONL30BAHbI MTPUBEICH-
HbIE HIDKE Pe3yNbTaThl MX CTATUYECKHX PACUETOB Ha
riporpeccupyolee o0OpyUIeHHE 10 PEKOMEHIYEMOM
MeToamnke [6]. PacueTsl BHIMOMHSTACH ¢ HUCTIONB30-
BaHMEM BO3MOXHOCTEH TIPOTPaMMHOI0 KOMILIEKCA
«JIupa 9.2». [IpuHsTas OYEpEIHOCThL pacyera:

® CTAaTUYECKMI pacyeT 3JaHWA B YIPYIo# To-
CTAHOBKE 10 pacyYeTHBIM HATPY3KaM M COMPOTUB-
JIEHUSIM MartepuainoB st | 1 2 rpyrim npeaenbHo-
ro cocTosiHus. 2KeCTKOCTHBIE XapaKTepUCTHKY Ma-
TePUAIOB — YCIIOBHbBIE, MPHUHSTHIE OMHAKOBBIMHU
OTIEJIbHO VISl NEPEKPBITUI M KOJOHH;

® ONpefe/eHUE apMUPOBAHUS NEPEKPLITHHA 110
CTaTUYECKOMY pacyeTy, KOPPEeKTHPOBKA [1POJIETHBIX
Y OTIOPHBIX 30H ADMUPOBAHMS ILJIUThI [IEPEKPBITHS
10 MAKCUMAJIBHBIM MPOJAETHBIM MOMEHTAM M MPUH-
LMITY €r0 HEMpepbIBHOCTM M CUMMETPUYHOCTU B
PACTSHYTBIX M CXKAThIX 30HAX C COXpaHeHUeM pac-
YeTHOFO apPMMPOBAHUS HAAOTIOPHBIX 30H;

® BHECEHME U3MEHEHUH B XXECTKOCTHBIC XapakK-
TEPUCTHMKM MAaTEPUAIOB, YUYUTHIBAIOIIUX IPUHATOE
apMUpOBaHHE;

® U3MEHEHUE THIA KOHEUHBIX 2JIEMEHTOB pac-
YeTHOM CXeMbl HAa TeOMEeTPUYECKHM M (DU3HUYECKU
HEJUHEeHHbIE,

* BBeACHUE TPEXJIMHEUHBIX Auarpamm aedop-
MUpOBaHUS W1 OeTOHA M JBYXJMHEHHON auar-
paMMbl a5t apmatypsl corsacHo CIT 52-101-2003;

 BBC/ICHKE OTKOPPEKTUPOBAHHBIX PACYETHBIX CO-
MTPOTHBIEHHI MaTepUaIOB C UX YBEIUYEHUEM ITy-
TeM YMHOXeHHUs: Ha KO3DDULIMEHTH! IMHAMUYECKO-
ro ynpouHeHus (KoabduiueHTsl yca0BuUit paboThl);

® CHUKEHME HAarpy3kM Ha MepeKphiTHE N0 Be-
JIMMUMH TIOCTOSIHHOM M JUTUTEJILHOW HAarpy3kHu ¢ KO-
apduLeHTaMH coYeTaHusl M HANEXHOCTH, paB-
HBIMH UHUIIE;
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e yiaJleHHUe OJHON KOJOHHBI HUXXKHEro 3TaxXa
Y TepepacueT 34aHUsI C HOBBIMH YCIOBUSMM MUTE-
PallMOHHBIM METOAOM;

® OlICHKA pe3yJIbTATOB pacyera.

KonoHHs! 611 1punsThi ceveHmem 400x400 vm,
TonuwurHa nepekpeitua 200 MM, apMartypa knacca
npounocti A500, xnacc 6erona B25. Cymmapnas
BEJIMYWHA MPUHATON MPH CTaTUYECKUX pacyerax
pPaBHOMEPHO pacripe/ie/IeHHOI Harpy3Ky COCTABU-
na 1100 kre/M2, NOMOHUTENBHOM 110JI0COBOH Ha-
rpy3ku 1300 kre/m2.

XapakTepHble CXeMbl HAIPYXeHUs1, IPUHATHIE B
BBIMOJTHEHHBIX pacuerax, ¥ ero pe3yibTaThl TIPUBE-
neHsbt B Tabiuue 8. I'paduueckoe oTrobpakeHue cxeM
HarpyeHus Mpe/ICTARNEHO Ha puc. 15. [1aBHbIe Ha-
TIPSCKEHUST M PACYETHBIE CXEMBI PACKPBITHS TPEILMH
B TIEPEKPBITHSIX PUBEAEHBI HA pUCYHKaX 16—18.

B pesynbrare BBIUIOTHEHHBIX PACUETOB IOTyYE-
HBbI JaHHBIE, KOTOPBIE MOTYT CIIY)KHUTh OPUEHTHPOM
uist oueHKH 3PDEKTUBHOCTU U 3KOHOMHYECKOM
LenecoobpasHOCTH IPUHATHIX Ha CTAIUU MPEIpO-
€KTHBIX Pa3paboTOK 0ObEMHO-UIAHMPOBOYHBIX pe-
LIEHU It KAPKACHBIX 31AHMIA, TPOEKTUPYEMBIX C yUe-
TOM UCKIIIOUEHUSI [IPOTPECCUPYIOLLET0 OOPYIICHHUS.

IlpeBbillieHe pa3MEPOB CETOK KOJIOHH, MpPU-
BeACHHBIX B Tabnuile 8, MOXeT CO3[aTh YCIOBUA
JUIA TIOTepH YCTOMYMBOCTH 3MaHUS OT MPOTrpeccu-
pytoLuero o6pyuierus. Ilpu 5ToM npeaoTBpallicHIEe
obpyuieHus MoTpedyeT 3HAYUTENBHOTO YBeau4e-
HUs pacxoga GeToHa M apMaTypsl U YCIOXHEHUS
MIPOEKTHBIX PelLeHUIT APMUPOBAHUS KOHCTPYKIIMMA
M UX Y3JO0BbIX COCAMHEHUH.

CoBepILICHCTBOBAHME PACYETHOM MOIETH, HATIPH-
Mep, IMyTeM MCTIO/Ib30BAHMSI TPEXTIMHEHHOM Auarpam-
Mbl apMaTyphl Kiacca npoyHoctu 500 MITa, nepe-
pacrnpenesieHus: YCUIMiA 32 CYeT PACKPBITUS IUaApHU-
POB [U1aCTUYHOCTH, Y4€Ta BAMSHUS pacliopa Ha He-
CYLLYIO CHOCOGHOCTb IEPEKPHITUI, & TAKXKE YBEIU-
YeHME BBICOTBI CEYEHMS MEPEKPLITUA U NIPUMEHEHHUE
HeToHa Gonee BHICOKOI POYHOCTH MO3BOJISIT OTKOP-
PEKTHPOBATh NPUBENCHHBIE B Tabiulle 8 KpuTHuec-
KHe pa3Mephbl CETKM KOJIOHH B CTOPOHY YBeJIMYEHHSI.

Ipu npeBbillIEHUH KPUTHYECKUX PA3MEPOB CET-
KM KOJIOHH {TpOBepKa 3IaHusl HA YCTOHYMBOCTb [1PO-
TUB [IPOFPECCUPYIOLIEr0o OOPYIIeHHUs TPOU3BOIHUT-
€ Ha OCHOBAHUHM COTMOCTABNICHUSA YCHIMI B OTIENb-
HBIX KOHCTPYKTUBHBIX 37IEMEHTaX, [OTy4YeHHBIX U3
CTATMYECKOTO pacyeTa ¢ MPeacIbHBIMYU YCHWIHAMH,
KOTOPbIE MOIYT OBITh BOCTIPHHSTH ITUMHU 3JIEMEeH-
TaMH. YCTOHYHBOCTD 31aHUsl MPOTUB NPOTPECCHPY-
Io1LIEero oopy1eHus obecrieueHa, ecli A J1oboro
aneMeHTa cobmonaercs ycnosue F<S, rtne Fu §
COOTBETCTBEHHO YCWJIME B KOHCTPYKTUBHOM 3Jie-
MEHTE Y er0 pacyeTHast Hecyllasi CrocoOHOCTh, Haii-
JICHHbIE C Y4€TOM YKa3aHHH, PUBEJECHHDBIX BhILIE.

KOHCTpyKIIMK, VISl KOTOPBIX TPeOOBaHUA 10
NPOYHOCTH HE YIOBICTBOPSIOTCH, NOJLKHBI OBITH
YCHWIEHBI AOMOJIHUTENbHBIM apMUPOBAaHUEM WM
yBEJIMYEHMEM CeYCHUs 3JIEMEHTOB.
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Tabnuua 8

No pacueTHoI PacyeTHble KpUTHUYECKHE (MAKCHMATbHBIE) pa3sMepbl CETOK KOJOHH
Har{;x;i;m Ilpn cTtaTyeckom pacyerte B [Ipu paspyuieHMn KOJOHH NEpBOTO STaxa 3JaHus
YIPYroil nocraHoske (1o
NepBoil M BTOPOIT rpynnam 3-3TaXHOTO 10-sTaxHoro 17-3Taxnoro 30-sTaxHoro
MPeAE/IBHBIX COCTOMAIMTA)
1 9x9 7,5%7.,5 6,6x6,6 5,5%5,5 4x4
2 9x9 6,8x%6,8 5,5%5.,5 4.5%x4.5 3,3x3.3
3 9x9 7,0x7,0 5,8x5,8 5,0x5,0 3,6x3,6
4 9x9 7,5%6,5 5.5%5,5 4,5x4,5 3,3x3,3
3 99 7,5x6,5 3,9%5:5 4,5x4.5 3.343,3
6 8,7x8,7 6,1x6,1 5,1x5,1 4,2x4.2 3,1x3,1
7 8,7x8,7 6,4x6,4 5,5%5,5 4,5x4,5 3.3x3,3

Pucynox 16 — I'naBlbie HANPSKEHUS U pacuyeTHbIe Pucynox 17 — ThaBhble HANPSDKEHAS W pacyeTHsIE
CXeMBbl Pa3BHTHA TPEUIHH B NEPeKPHITHH NePBOTo ITaXKa CXeMbl Pa3sBHTHA TPEIHH B NMepeKPBITHH EPBOTC TAKA
3-3TaXKHOIO 3AaHHA 10-3T2XKHOr0 34aHUA
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Pucynox 18 — T'1aBHBIE HANPSIKEHHS B PacyYeTHBIE
CXeMbl PA3BHTHA TPELIMH B NEPeKPLITHH NEPBOTO 3TaXKa
30-3TaxHOro 30aHUA

Tak kak paspylleHHe KOJOHHBI KapKacHOTO
3AaHUSI MOXET ObITh MTHOBEHHBIM (B3pbIB), 3KCI1-
JlyaTalMOHHAsl CTAaTMYeCKasl Harpy3ka B pacyeTax
Ha MpOorpeccUupyloliiee Harpy:xeHue A0KHA MPH-
HMMAaTbCs KaK AMHAMMuecKas Harpy3ka [7]. duna-
MUYECKUH XapakTep HarpyXeHUs B 3TOM Ciy4ae
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YYUTbIBAETCS KOIQPULIMEHTOM TMHAMUYHOCTH T10
Harpyske

Y=4ud/ 90 §))

rae q,, — MNpelesbHas Harpy3ka Ha repekpbiTie
C YOAJIEHHOW KOMOHHOHI (NMI0HOM,
YYAaCTKOM CTEHBI);
gy — HOpMaTMBHas MOCTOAHHAA U JUTUTE/b-
Hasi BpeMEHHas Harpyska.
M3 pabortel [7]

Ky
K, —0,5 @

rae Kp, — K03 OUIUEHT MIAaCTUYHOCTH, PaBHbI
OTHOILEHUIO MOJHOTO NPoruda saemMeH-
Ta K NpPEaeNIbHOMY YIIPYTOMY.

N3 dopmysisl (2) cneayer, 4To KO3QOULHUEHT
JMHAMUYHOCTH OyIeT paBeH IBYM IPU PaBEeHCTBE
TIOJTHOTO M YIPYTOTrO MPOTUGOB, YTO BO3MOXHO B
c/lydae paBeHCTBA OTHOCHUTENLHOM BBICOTHI CXa-
TO# 30HBI §=x/h, € TPAHUIHOMY 3HAYCHUIO &p.

IIpy OTHOCHTEIBLHOW BBICOTE CXATON 30HBI
E=x/hy<0,25 ko3 dUIKMEHT NITACTHYHOCTH MOXET
ObITh onpeneneH no gopmyne us [8]

| Epma Wy Es - (0!?8 B Ed)
P (Ry +0,002E,)E,

’Y:

3

TA€ €., — KPaeBble OTHOCUTEJNbHbIE Aehopma-
MM cXaToro G6eToHa

Epuld 4

Epmg = T, 4)

bmd = (1= g /1,1

€pu0 — OTHOCHUTENIBHbIE nedopmali GeToHa
MPU LIEHTPATLHOM CXATUH, €,,,,~0,002;

0, — KO3GhQOULMEHT MOMHOTHI 3IMOPHEl Ha-
NPSDKEHUSI CXXATOM 30HEI OeTOHa,

©,~0,85-0,006'R, , ®)

R,;,— HanpsxeHusi 6eToHa Mpy AMHAMUYec-
KOM HarpyXeHHH;

P! *
Ry =RyY e
R,, — HOpMaTMBHOE 3HauYCHHE COIIPOTUBIE-
HHUA 6eTOHA CXKaTuio,
Yy, — KO3DOULMEHT IMHAMUYECKOTO YIIPOY -

HEHUS OETOHA MPHU CKATHH.

It kene300eTOHHBIX 3JIEMEHTOB, MMEIOLLMX
pacyeTHOe apMUPOBAHHE CXKATOM 30HBI ;y‘bv=l, 1, He
MMEIOIMX PACYETHOTO apMMpoBaHus ¥, =1,2 [9]

E, — Monynb ynpyrocTi apMatyphl,

E=2-10° MITa;
.de — pacyeTHOE 3HAa4YCeHHE CONPOTHUBJICHUS

apMaTypsl PacTSKEHMIO IIPU AMHAMU-
YECKOM Harpy>XeHHH,



de='Y*szsn"
R, — HOpMaTMBHOE 3HAY€HUE COMPOTUBIE-
HUA apMaTyphl PacTSKEHUIO;
Y., — KO3DUIMEHT IMHAMUYECKOTO YIIPOY-
HEHMs1 apMaTyphbl MPU PACTSKEHHUHU.
] Ml apmatypsi ¢ R =400 MIla u R ;=500 MIla
s i) P
E;/~x,/hy — OTHOCMTEIbHAsA BBHICOTA CXKATOM
30HBI 6ETOHA [1PU JUHAMUYECKOM
HAIPYXeHUH, OrpelenseMas [0
CHully npu AMHAMUYECKOM CO-
IIPOTURACHUH apMaTyphbl PACTsIKe-
Huio R, cxatmio R, u GeToHa
R, ;, BBIYMC/ISEMBIX KaK MpOK3Be-
neHus Ko3(hPUUHUEHTOB THHAMK-
YECKOro YIPOYHEHHST U HOPMATHUB-
HBIX COMPOTUBIICHUI MaTePUATOB

R.xd= 'ersc s
s apmatypei ¢ R, =400 MIla, R =400 MIla
‘Y*SC}'_ 1 !05 3
¢ R,=500 MIla, R =450 MIla
Y*scv=1’0
gdjxd/h
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Pucynox 19 — 3apucumocTs K03 duuuenTa JHHAMHY-
HOCTH 10 HArpy3Ke y ot Ko3t¢duiHeHTa WLIaCTHIHOCTH

K,ng,
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Ha pucynke 19 npuseneHbl pacyeTHble rpa-
(huyeckue 3aBUCUMOCTH KOo3¢hduLMeHTa AMHAMUY -
HOCTH [10 Harpyske y ot koadduimenTa miactuy-
HoctH K, u &,

I'paduku MOCTpPOEHB! I/Isi apMaTypbl Kiacca
npouyHoctTH 500 MITa 1 GeToHA pa3HBIX KJIACCOB.

M3 npuBeaeHHOro pUCyHKa MOXHO 3aKIio-
YUTh, YTO YBEIUYECHUE apPMUPOBAHMS IS ITOBbI-
LIIEHUST HEeCYIIEeH CroCOOHOCTH XKene300€TOHHBIX
3JIEMEHTOB BJe4eT 3a co0O0i yBeJIMYeHHe OTHO-
CUTEJILHON BBICOTBI CXaTOi 30HbI &, CHUXCHUE
TJIACTUYECKOK paboThl KOHCTPYKLIMH Kpf U obyc-
JIOBNTHMBACT HEOOXOXMMOCTbH MCIOJIb30BaTh INPH
MPOEKTUPOBAHUM 3AaHUH Ha MporpeccUpymoliiee
oOpylIeHMe METOIMKH pacyeTa xene300eToHa rpu
KpaTKOBPEMEHHBIX AMHAMUYECKUX HArpyskax c
y4eToM Ko3(h@HIMeHTa TMHAMUYHOCTHA MO Ha-
TPY3Ke Y. DTO MPUBEAET K AOTOJHUTEIbLHBIM Ma-
TepUAIbHBIM 3aTpaTtaM. B mpakTuke nmpoeKkTupo-
BaHMA Xene300eTOHHBIX U3rMDaeMbIX 3J1EMEHTOB
30aHUI C YYETOM 3all(UThl OT MPOrpecCUpyolle-
ro obpylieHUs cleayeT MPU apMHMPOBAaHUH BbI-
nonusTh yenosue §,<0,25. Camoe HauBLIrOAHOE
apMHpPOBaHKE U3TUOAEMOTO 3JIEMEHTA, PACCYUTHI-
BaeMOe¢ Ha Mporpeccupyioliee odpyluieHue, KOr-
na £,<0,1, Ho B 9TOM Clly4ae Mpu MPOBEPKE MPOY-
HOCTU BEJIMYMHBI Kp1 no ¢opmyne (3) He HOIK-
HBI NpeBBILIATE INPeleibHO JTONMYCTHMBbIE 3Haye-

uuss Kyl xoropsie MoxHO onpemenuTs mo dop-

myse (6) -
-I—(_- g (EszEs)
?' =Ry +0,002E, )’ ©)
1€ g,, — MPEIeNbHO TOMYCTHMOE paBHOMEPHOE
OTHOCUTE/IBHOE YUTUHEHHE, 00ECIeYeH-
HOE € BepoaTHOCTHIO Beie (0,975 (M-28S),
no naHHeiM HUMXKB, MoxnHO npu-

HATh €52 =0,05 (puc. 6, 7).
Hnst apMatyphl Kiacca npouyHoctu 500 MIT

v (0,05-2-10%)
" (500-1,240,02.2-10°)

=10000 /1000 = 10.

Pacuet ceyeHnii xene306€TOHHBIX IEMEHTOB
MpPU TMporpeccupymonieM OOpYLIEHUH C YYEeTOM
MaKCHMAJIbHO JIOTyCTUMOIA BEJIMYMHBI KO dHuim-
€HTAa MIACTUYHOCTH K py U, CIIENOBATENbHO, MU-
HUMAIBEHO BO3MOXHOM KO3 dUIIMEeHTe AMHAMUY-
HOCTH IO HAarpy3Kke y MOXHO BBITIOJIHATH 1O ¢op-
mynam (7) u (8). 3necs He yyuThIBaeTcs pabota
CXaTol apMaTypsl, Tak Kak nipu € . . BbICOTa CXa-
TOW 30HBI X MEHbIUEe 24', TOe 5/ — 3alUUTHBIH

cJiol BeToHA apMaTyphl CXKAaTOM 30HBL.

’ Mud

h() ) VRbdb&.cmind (1 = O>5§mind )’

(7)



Rogbyf
A = bl min d ,
’ Ry ®

— MOMEHT OT IKBUBAMEHTHOH CTaTH-
4yecKkoW Harpysku M, ,=yM, npu
Kpr_—Kp;, y<1,1;

Ein ¢ — MHUHMMa/bHas OTHOCUTEbHAS BBICO-

Ta CXKAaroi 30HBI OETOHA, COOTBET-

CTBYIOLLAsT MAKCHUMATBHO OOMYCTH-

MBIM IIaCTUYECKUM AedopMarusm

pacTsSHYTOH apMaTyphl

rae Mud

é . _ 0, 7885,”‘10)‘15;.
0 Ry 7 E, (0,002 K v epgag) O

riae n — KO3(PULHMEHT, YYUTHIBAIOLIAH
paboTy apMaTypbl pH Hampsi-
JKEHUSX Bblllle (U3UUYECKOTO
WK YCJIOBHOTO Tpeaesa TeKy-
4ecTu nSGb/O‘m(G‘Z);

— HOpPMHpYeMble BEJIMYUHBI Bpe-
MEHHOTO COMPOTUBIIEHUsI U H-
3MYECKOTO WIM YCIOBHOrO I1pe-
Jiesia TEKY4EeCTH apMaTypHOIA cTa-
a4 npu pactsbkeHun no N'OCT
5781—82, CTO ACYUYM 7-93,
TV 14-1-5526-2006. dig apma-
TYphl KJj1acca npoyHoct AS00
(AS00C, ASO0CII) n=1,1, mst
B500 n=1,0.

Op ¥ Opyp 2)

3.1 OyepeanocTs pacyeTa 10 NPHBEIACHHOM
METOJHKe JUI BHOBb NMPOEKTHPYEMBIX 3JAHHIH
M NpPH 3KCIepPTH3e NPOoeKTHBIX pemenuii [10]

1. BrimonHseTcs cTaTUYEeCKHI pacyeT 31aHus
o obenpuHAToit metoauke. [Ipu aToM ycraHas-
JMBAIOTCSI Pa3MeEpPhbl CEYCHUSL [1ePEeKPBITHIA.

2. Tlo dopmyne (9) M NPpUHATLIM XapakTe-
pHUCTHKAM MaTepHaliOB OMpeaensieTCs BeJAUYH-
Ha § . . TIpH 3TOM y=1.

3. IlpexmonaraeTcst 06pasoBaHUe ITACTHYECKOTO
LIAPHKPA HAa OTMOpPE C BO3MOXHOCTBIO Mepepacrpe-
JIeJIeHUs YaCTH OMOPHOIo MOMEHTA B IIPOJIET.

4. ITo npuuareim & . 4 h, (eM. 1. 1), ¢ uc-
1nosb3oBaHueM dopmynsl (8), onpenensieTcs Bep-
XHEE apMUPOBaHUE B 30HE MAKCHMABLHBIX OIOpP-
HbIX MOMEHTOB. HMXHSSI apMaTypa B OIOPHOM M
MPOJIETHOM CEYEHMSX NMPUHUMAETCsl PaBHOU Haj-
OIIOPHOIA.

5. BHOCsITCSI M3MEHEHUS! B KECTKOCTHBIE XapaK-
TEPUCTUKKM MATEpUATOB PacueTHOU MOAENH, y4u-
THIBAIOLME TIPUHSTOE B I1. 4 apMUPOBaHUE,

6. THTIbI KOHCYHBIX 2JIEMEHTOB PACcYETHONH MO-
[eu TIPUHUMAIOTCSI reOMeTpUYeCKN U dusuyec-
KW HEJIMHEWHbIMH.

7. BrogaTes TpexsiMHeitHas auarpamMma aedop-
MUPOBaHMS Ui OeTOHA U ABYX/IMHEHAS JUarpam-
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Ma juia apmatypsl coraacho CIT 52-101-2003 npu
£, €52 =0,05.

8. IpoussoauTcs MepepacyeT 30aHus UTepa-
LUOHHBIM METOAOM CO CHWXEHHMEM HArpy3KM Ha
MepPeKpPBITHE N0 BEIMYMH MOCTOSSIHHON U IUIUTENb-
HOM Harpy3ku ¢ KO3O@UUIUEHTAMU COYETAHUS U
HAIeXHOCTH, PAaBHBIMU EAMHHULE, W YIaTeHUEeM
ONIHO¥ KOJIOHHBI HWKHETO 3Taxa.

9. B ciy4ae noJIOXHTENIBHOTO pe3yJbTaTa pac-
yeTa Mo 1. § mpoBepsieTcs MPUHSITOE apMUPOBa-
Hue nepekpeituit mo CIT 52-101-2003 mo asym
TPYIIaM IpefeSbHbIX COCTOSIHMI C BOCCTAHOB-
JIEHUEM yNaleHHON KOJOHHBI IEPBOIO 3TaxXa M
UCIIONIb30BaHKMEM HeluHelHo#i moaenu. Ilpu ak-
CIEePTU3e MMPOEKTHBIX PEleHUN NMOJIOKUTETbHbIE
pe3ynbTaThl pacyeTOB MO 1. 9 UCTIONb3YIOTCH MIsl
oleHKU 2(h(MEeKTUBHOCTH MPUHATOTO MPOEKTHO-
ro apMHUPOBaHMA.

10. B ciyyae orpuuaTesHOrO pe3ysbraTa pac-

yeTa 1o I1. 8 npuHnuMaem 1 < K, < K. Tlo npu-
HATOMY K | B COOTBETCTBUH € rpahKOM HA PUCYH-

ke 19 unu no dopmysne (2) onpenensior Koabdu-
LUMEeHT AMHAMUYHOCTH ¥, a 1o Gopmysie (9) — &,
KoppeKkTUpyIOT BHELIHIOI0 CTAaTUYECKYIO HArpys-
Ky 1o dopmyne

gud=YqU'

11. IToBTOpsieTCSsl OYEPENHOCTH BBINOAHEHUS
nmn. 4—9 pacuyera ¢ yueToM onpefeNeHHbIX £, 1
ua

12. B cayyae oTpULIATEIBHOIO Pe3yabTaTa Mpu
BBINOJAHEHUH M. 9 noabupaercs HeobxoaUMOE ap-
MUPOBaHUE [UISl €T0 BBLITIONHEHHS.

13. B npouecce pacyera 9KOHOMUUYECKH LiEJie-
coobpa3Ha OLEHKA BO3MOXHOCTH KOPPEKTUPOBKH
BBICOTBI CEUCHUS TIEPEKPBLITUSL /i WU Xe M3MEHe-
HUS €ro KOHCTPYKTUBHOTO pelueHusd (3ameHa 6e3-
6aoYHOro NMepekprITHs Ha HGasiouHoe).

B pesynbrarte pacyeta 3gaHMi MO MPHBEAEH-
HOH MeTOMKe MOTYT OBbITh MOJIy4eHbl ONTUMAb-
Hble BBICOTA, apMMPOBAaHUE U KOHCTPYKTUBHBIE
pelleHus MepeKpbITUi, 00ecneynBalol1e ero 3a-
LIMTY OT porpeccupyioluero oopyuenus. [Ipuse-
IeHHAasl MeTOIMKa pacueTa Mo3BoaseT 00eCneYnuTh
CHIKEHHMe pacxoma apMaTypbl o 20 % oTHocH-
TeJbHO Pacxoja apMaTypshl, MOJYYEHHOTO 10 006-
IIENPUHATOH B NPOEKTMPOBAHHH METOAMKE pac-
4eTa C YYETOM PEeKOMEH/IAaLMM MO 3alluTe 30aHUl
OT MpOrpeccUpyioLlero oopyiieHus [6].

K ri1aBHBIM KOHCTPYKTHBHBIM TpeGOBaHMAM
IUIsl 3a1UUTEL 3AaHUS OT MPOTPECCUPYIOLLETO 06pY-
LIeHUs oTHocutes 3ddexkTuBHas pabota apMarty-
psl [11]. DT1a 3¢ deKTUBHOCTE B MOHOJIUTHBIX 3[a-
HUAX obecnevyrBaeTcsl IJIACTUYHOCTBIO PadoOThI
apMaTtypsl B MpeAebHOM COCTOSHUM, OOMBIIMMU
abconotHeiMU aedopmauusmu 6e3 paspbiBa Mpu
BBICOKOM MPOYHOCTH CUEIUIEHUS €€ aHKepYIOLUX
y4acTKOB. B cOOpHBIX U COOPHO-MOHOJIMTHBIX 311a-



HusIX ocoboe BHUMAHME CIIEAYET Vie/saTh aHKEPOBKE
3aKJIAJHBIX AETAJed M CBAPHBIM COCAMHEHUSIM,
KOTOPbIE PEKOMEH/YETCS PACCUMTHIBATD HA YCUITHE
B 1,5 pa3a Goibluee, 4eM Hecyllas CrocoGHOCTb
CcaMOM CBSI3U, BBINOJIHIEMOM U3 MNACTUYHON auC-
TOBOM WMJIM apMaTYpHOU cTanu U 00beaAMHSIOLLIEH
OTAEAbHbIE HECYILHE TEMEHTHI 30aHUS B LIEroY-
KY MOCAeN0BaTENbHO COSAMHEHHBIX 3/IEMEHTOB —
aHKep 3aKIagHO AeTany, 3aK1anHas JeTaib, coo-
CTBEHHO CBSI3b, 3aKJaaHas AeTajib BTOPOro 3Je-
MEHTA U €€ aHKep.

Pacuetom 3manus cepum I13M MHHUHTIII
Ha YCTOMYHUBOCTH MPOTUB IIPOIPECCHUPYIOLIETO 00~
PYIIEHHS M0 KHHEMATHYECKOMY METOLY I1pe/ie/ib-
HOTO PaBHOBECHS I0KA3aHO, YTO XPYIIKOE paspy-
uieHue (BBIPBIB AHKEPOB 3aKJIAJHBIX JAeTaneidl U3
OeToHA) CBsI3ed MEXIY KOHCTPYKTUBHBIMH 3Jle-
MeHTaMU (KOMOHHAMM, TIEPEKPBITUSMH, [TaHEs-
MU BHYTPEHHMX M HApYKHBIX CTEH), MCIIONb3ye-
MBIMH TIPAKTHYECKH BO BCEX TUIIOBBIX CEPUSIX I1a-
HEJILHBIX M KapKacHO-TIaHEJbHbIX 3MaHUM U3 Ke-
71e300€TOHA U151 BOCIIPHSITHS MOHTaXHBIX Harpy-
30K, aKTMBHO BKJIIOYAOLIUXCST B pabOoTy NpH Ipo-
rpeccupyolieM 00pyLIeHHUH, HAcTymnaeT Npd Ha-
rpy3ke B 1,7 pa3a MeHBbIlIe HArpy3Ku, MpU KOTO-
POl pa3pylIAOTCs CBAPHBIE LUBBI U peaTu3yercs
TUIACTUYHOCTb TUIACTHH, CBS3VIOIUMX 3aKJalHble
JIeTaIM KOHCTPYKTUBHBIX 25teMeHTOB [ 12]. Tak kak
no CIT 52-101-2003 pacuetHasi /UIMHA AHKEPOB
3aKJIaHLIX AeTaNieil yBeTMUMBAeTCs NIPUMEPHO Ha
26 %, mna obecrieyeHUST HANEXHOCTU aHKEPOBKH
NP MPOEKTUPOBAHUHU CJIEAYET YYECTh B pacyerax
u stot dakrop [13]. Ecnu K ckazanHomy ripuba-
BUTh TO, YTO AHKepbl 3aKJIAAHbIX JleTajei M3ro-
TABIMBAIOT 3aYacCTYI0 M3 BLICOKOYIJIEPOAMCTOMH,
TUIOXO CBapMBaeMOM apMaTypHOHR CTalu KJacCoB
A-II (A300) u A-11I (A400) mapoxk Cr5 u 35TC,
TO MOXHO CleJIaTh BBIBOJ O BLICOKOH OTIACHOCTH
9TUX Y3/TOBBIX COCAMHEHMIA.

Jns BHIMOMHEHMS YKa3aHHBIX JKCILUIyaTallM-
OHHBIX TpeboBaHui Oosiee BCEro IOAXOOMT pa3-
paboranHas 8 HUMXD apmartypa knacca ASO0CII
¢ 3¢ deKTUBHBIM, TAK HA3bIBAEMBIM YeThIpex-
CTOPOHHUM CEPHOBUIAHBIM apMATYPHbIM IIpodu-
neM no TV 14-1-5526-2006 (puc. 1,8), npume-
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HieMmas B cTpoutenscTse o CTO 36554501-005-
2006 [13] u B cooTBeTCTBUM ¢ UHGDOPMAIIUOHHBIM
nucomom Poccrpos AlT-4823/02 (npunoxenue 3).

4 KOHCTPYKTHUBHBIE TPEBOBAHUA

OCHOBHBIE KOHCTPYKTHBHBIE TpeOOBaHMA K
ApMUPOBAHUIO KEe300ETOHHBIX KOHCTPYKIIMi
cOOPHOTO M MOHOJIUTHOTO MCTIOJTHEHUS U3TOXKe-
Hbl B PykoBoncTBe 110 KOHCTPYMPOBAHUIO GETOH-
HbIX U XKene300eTOHHbIX KOHCTPYKUMH M3 TsXe-
Jnoro OGetoHa (Oe3 rpenBapUTENLHOIO Harpsixe-
Hus), paspaborannom T'TIU Jlenunrpanckui
IMpomcTpoitnpoext ¢ yuyactuemM LITHHWHMIIpom-
snanuit ¥ HUMAKB (M.: Crpoiusnar, 1978), u
IToco6uu 1Mo nNpoeKTHPOBaHUIO OETOHHBIX H XKe-
J1e3006€TOHHBIX KOHCTPYKLMH M3 TSKEI0ro 6eTo-
Ha 0e3 NMpeaBapuTENbHOIO HaMpPsDKEHMUS apMarty-
poi, paspabotanHoM IL[HUMUIIpom3paHuit u
HUMUXKB x CIT 52-101-2003 [14, 15].

B 1aHHOM M3AaHUU NIPUBOAATCSH MaTepHabl,
Kacallyecsi CPaBHUTE/IbHOTO aHAIM3a PEKOMEH -
pauuit CHull 2.03.01-84* u CIT 52-101-2003,
0cOOEHHOCTE KOHCTPYHPOBAHUS XKeje300eToH-
HBEIX KOHCTPYKIUH C MCrojb3oBaHueM 3ddek-
THBHOM CTePXKHEBOM apMaTyphl Kjiacca ITPoOYHO-
ctu 500 MTIla.

HekoTopoe yXecTOYeHHE KOHCTPYKTHMBHBIX
Tpe6oBanuit CIT 52-101-2003 oTHOCHUTENBHO
CHull 2.03.01-84* BrizBaHO NMpUOIMDKEHHEM MX K
TpeGOBaHUAM MEXIYHAPOIAHBIX CTAHIAPTOB U 3a-
pyOexKHOI IpaKTUKE MPOCKTHPOBAHHS, a TAKKE C
LIeJIbIO MTOBBILUEHUsI HAICKHOCTH CTPOMTEJILCTBA.
HUMXKDB — ronoBHOI OpraHu3allliu 10 Xeje3o-
GeToHHBIM KOoHCTpyKUuUsaM, asropy CHull u CI1
JIAHO UCKIIOYMTEILHOE TTPaBO MO KOPPEKTHPOBKE
TpeGOBaHU HOPMATHBHO-TEXHUYECKON IOKYMEH -
TalMWH JUIS TOAKOHTPOJIBHOTO UCTOMB30BAHUS MTPH
MIPOEKTUPOBAHUHU M CTPOMTENBCTEBE.

B npunoxenuu 1 npuBomsIiTCS KOHCTPYKTHB-
Hble TpeOOBaHMS K apMUPOBAHUIO OCHOBHBIX 3J1e-
MEHTOB 3[aHMI{ U3 MOHOJUTHOTO XeJe300eTOHA,
HeoOXoaWMbIe ANS MPaKTUYEeCKOro MCMOIb30Ba-
HUS TIPY BBLIMOJHEHUM MPOEKTHOM paboueii mo-
KYMEHTallHH.

Ta6auua 9

OcHoBHBIE KOHCTPYKTHBHbIE TPeOOBAHUSA
Ji1S1 apMHPOBAHMA MOHOJIMTHOIO 3Keje300eToHa (00bIYHBIE YCAOBHA IKCILTYaTAIMH)

Tpebosanna

[To CHulT 2.03.01-84* [To CIT 52-101-2003

1 2

3 4

HE MCHEE AMaMeTpa apMaTypel M He MeHee
He Donee

1 | 3awuTHBIi ciioit 6eToHa 14 NPOACABHON paboueii ap-
MaTypbl (KpoMme apMaTypel MOAOWBb HYHAAMEHTOB)

[Tpu ToMUMHE TIMT A0
100 MM Brmoy. — 10 MM,
cebie 100 MM —15 MM
20 MM

50 MM




COAEPXAHME

[Ipodonscenue mabauywvt 9

Ne

n.m.

Tpebosanus

ITo CHull 2.03.01-84*

[To CH 52-101-2003

2

3

4

MHUHHMaNbHbBIE PACCTOSIHUS MEXKIIV CTEPXKHAMU apMa-
TYpPH (B CBETY):
1PV TOPU3OHTANLHOM WM HAKJIOHHOM TIOJOXE-
HUH CTEepXHEH npu OeToHMpOBaHUHM
JUTA HU2KHEH apMaTypbl, pacrnofioXeHHOH B OAMH
WIH Ba pana
TO XK€, L1 BEPXHEH apMaTyphbl
TO Xe, IIPH PacIOMOXKEeHHH HHXKHEel apMaTtypsl
Homnee yem B OBa psga (Kpome cTepxKHeil aByX
HHXHHMX PsAOOB), a TAaKXe [PH BEPTHKATbHOM
MONOXKEHHUH CTepXKHell npu 0eTOHMpOBaHHMK

25 MM

30 MM
50 MM

25 MM

30 MM
50 MM

[MpononsHoe apMHUpoOBaHUE

[Trowans cevyeHUss MPOAOABLHON PACTAHYTOH apma-
TYpBI, 4 TAKXKE CXKATOM, €CIM oHa TpebyeTcs 1o pac-
4eTy, B MPOLEHTAaX [nowaau ceyeHus GeToHa, pas-
HOW MNPOM3BEACHHUIO LTMPHHBI IIPAMOYTONBHOIO Ce-
yeHus nubo wupKuHbt pebpa TaBpoBOro (ABYTaBpoO-
BOro) ceuyeHUsa Ha pabouyio BRICOTY CEYEHUs p=(A4,/
/bhy)100 %, cnemyeT MpMHUMATbL HE MeHee yKasaH-
HBIX B rpadax 3 U 4 TabAULULI IPU YCIOBUAX paboThl
apMaTypbl:
a) apmarypa S B usrubaeMbIX M BO BHEIIEHTPEH-
HO PACTSHYTBIX 3NMEMEHTAX IPH PacMoJIoKCHHH
NPONONBHOM CHIBL 32 mpeaenamu paboueil BhI-
COTbI CEYEHUs
6) apmarypa .S u.S"BO BHELEHTPEHHO PacTAHY-
TBIX 3IEMEHTAX MPH PACTIONOXCHUM TTPOXOILHOI
CHIIbl MEXITY apMaTypoit S u.S’
B) apMaTypa BO BHEIEHTPEHHO CKAThIX 3JIeMeH -
Tax Tpu:
Iy/i < 17 (a1 MpAMOYTOJIbHbIX CedeHUM fy/h < 5)
17 < fy/i<35(5< [/h<10)
35 < /i <85 (10 < [i/h < 25)
/1283 (Iy/h > 25)
MuHUMaNBHBII IPOLIEHT COoMlepXXaHus apMaTypel S u
S BO BHELIEHTPEHHO CXKATBIX 3JIEMEHTAX, HeCyllas cro-
COBHOCTb KOTOPBIX MPH PACYCTHOM 3IKCLEHTPUCUTETE
ncnoab3yercss MeHee yem Ha 50 %, He3aBMCMMO OT
rHOKOCTH I/IEMEHTA

B xene306eTOHHBIX THHEHBIX KOHCTPYKLHAX U TLIH-
Tax HaubOIbIIKE PACCTOSHHS MEKIY OCAMM CTePKHEH
NpPONONBHOM apMaTyphl AOIXKHBI OBITE He Bonee:
B Dankax ¥ nauTax:
[PY BBICOTE TOTNEPEYHOIO CeuyeHUA
h <150 MM
h > 150 MM
B HANpaBJeHWH, MePNEHANKYIAPHOM IUIOCKOCTH
u3ruba
B HanpapJeHWH TUIOCKOCTH M3ruba

B kene306eTOHHEIX CTeHAX pacCTOSHUE MEXIIY CTEPXK-
HAMH apMaTypsl MPUHKUMAIOT He bonee:
BEPTHKANBHOK

FOPU30HTANBHON

0,05 %

0,05 %

200 mm
1,54
400 MM

500 MM

400 MM ipu S'<1,5% u

uS+ 5 <3%
2t v 600 MM, e f — TONI-
IIMHA CTEHBI

0,10 %(< 0,10 %)

0,10 %(< 0,10 %)

0,10 %(< 0,10 %)
0,15 %(< 0,15 %)
0,20 %

0,25 %

0,10 %(< 0,10 %)

200 MM
1,54 1 400 MM
400 MM

500 MM

2t 1 400 MM

400 MM
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nh?[ Tpebosanus Mo CHuIl 2.03.01-84* Io CIT 52-101-2003
I 2 3 4
JduaMeTp NpoAOABHLIX CTEPXKHEN BHELEHTPEHHO CXa- 12 MM 12 MM (< 12 Mm)
THIX JIHNHEHHbIX 3/1EMEHTOB MOHOJIMTHBIX KOHCTPYKLIHH
nonxkeH ObITh HE MEHEE:
B KOJIOHHAX ¢ pa3MepoM MEHbLIEH CTOPOHBI ce- =p= 16 MM (< 16 MM)
yeHus 250 mm u Gosee
B Ke/1e300ETOHHBIX CTeHaX IMaMeTP MPOAOAbHbIX -»- 8 MM
CTEePXKHEI PeKOMEHYETCS Ha3HayaTh He MeHee
IInaMeTp NMpoOAO/bHBIX CTEPXKHEH CXKaThIX 3CMEHTOB
He J0JDKEH MpPEeBbIUATh 118 0eTOHA TAXEN0To W MeT-
KO3€pHUCTOTO:
kiacca Hke B25 40 MM 40 MM
Kiaacca Bbiwe B25 -»= =40 MM TIpH HATHYMH
MPOM3BOACTBA U
COIJIacoBaHMs
HUWXKb
4 | TlonepeyHoe apMHUPOBaHHE 3IEMEHTOB
MakcHMalbHOE paccTOSHME MEXAY mnorepedyHbsiMu|600 MM u 27, rae ¢ — LIK- 600 MM u 2¢

CTEPXKHAMHM Y KaXI0it TPaHH TIOBEPXHOCTH Kese3o0e-
TOHHOTO 271eMeHTa He Oonee

JduameTp rorepeyHoil apMaTypbl (XOMYTOB) B Bsi3a-
HbIX KapKacax
BHELIEHTPEHHO CXKATbIX 3JIEMEHTOB MPUHUMAIOT
He MecHee:

M3rubaeMblx NEMEHTOB He MEHee:
MPH BLICOTE CEYCHHSA 3MEMEHTA
< 800 MM
TUIMT-0aI0K
> 800 MM

B kee300eTORHBIX 3/1IeMEHTAX, B KOTOPBIX MOTIEPeyHast CHa
IO pacyeTy He MOXET ObITh BOCTIPUHSATA TONBLKO GETOHOM,
CTABMTCH MONEPEYHast apMaTypa C Larom He Gosnee:

1pu h <450 mm

npu kA > 450 MM
B cnaoWIHBIX [UIMTaX, @ TAKXKE B MHOTOMYCTOTHBIX W
4acTOpeOPUCTBIX NEPEKPLITHAX BbIcOTON MeHee 300 Mm
1 B BGankax (pebpax) BeicoToil MeHee 150 MM Ha yva-
CTKE JIEMCHTA, [i¢ [oTiepeyHas CHJIa Mo pacueTy BoC-
NPUHUMAETCH TONBLKO 0ETOHOM, IMOMEPEeYHYI0 apMa-
TYpY AOIYCKAeTCH

B 6ankax u pebpax seicotoit 150 MM 1 Gonee, a Takke
B yacTopebpucThiX muTax BeicoToil 300 MM u Gonee,
Ha y4aCTKaX d/IEMEHTa, TA¢ MonepeyHas CHiIa 1o pac-
YTy BOCIIPMHUMAETCS TOJILKO DETOHOM, CIEIYeT npe-
OyCMaTpHBaTh YCTAHOBKY ITOTNEPEYHON apMaTyphI C 11a-
rom He bosee:

npu h <450 MM

npu h > 450 MM

Bo BHELIEHTPEHHO CXKATHIX IMHCHHBIX 3JIEMEHTaX, a TAKKe
B M3rnbaeMbIX 3/IEMEHTaxX MpHY HATMYUH HeoDXOAMMOIH
0 pacyeTy CXAaToi MPONOTbHOM apMaTyphl CIEAyeT yC-
TAHAB/IMBATE MOMEPEYHYIO apMaTypy C IaroM He dornee:
npu R <400 MIla u kapkacax:
BA3AHBIX

PHHA FpaHH JIEMEHTa

0,25d, roe d —
HaubOABIIMHA IHaAMETP
NPOMOJIbHBIX CTEPKHEH

S MM
6 MM
8 MM

h/2 wnu 150 MM
h/3 uaun 500 MM

He ycranapansaTh

h/2 unu 150 MM
h/3 wm 500 MM

15d

0,25d unu 6 MM (5 u
5,5 mm)

6 MM (5 1 5,5 MMm)
TO Xe

0,5k, wi 300 mm
TO Xe

He ycranaBnupath

0,75k, nau 500 MM
TO Xe

15d wim 500 mm,
rae d — QuaMeTp
CXKATOM MpoAoNLHOI
apMaTyphl
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Ne

TLIL.

Tpebosanus

Mo CHuIl 2.03.01-84*

[To CIT 52-101-2003

2

3

4

CBapPHLIX
npu R _>450 MITa u kapkacax:

BA3aHBIX
CBaApPHBIX

[Tpy HacellLleHHMK CKATON MPOJOILHONW apMma-
TYphl, YCTAHABIMBAGMOM V OJNHOH M3 rpaHe#t
anemenTa Gonee 1,5 %, nonepeuHyio apMaTypy
cjeayeT yCTaHABAMBATHL C LIAroM He Oosee

Pacctosinue Mexay XOMYTaMu BHELEHTPEHHO
CXKATBHIX 3JIEMEHTOB B MECTAX CTHIKOBaHWA pa-
Goueil apMaTypbl BHAXJIECTKY 6€3 CBapKH I0I-
’KHO COCTaBILIThL He Goee

B marubaeMpIx 37eMeHTax MpH apMHAPOBAHUH MX
BA3aHBIMHM KapkKaCaMM Ha KOHUAaX OTOTHYThIX
CTepKHEH JO/UKHBI YCTaAHABAMBATLCA TIPSMbIC
YHaCTKH J/IMHOIL He MeHee

PaccrosiuMe oT rpanu cBoboAHON onopbl 10
BepXHEro KOHUa nepsoro orruba (cuuras ot
OIIOpbl) TOKHO ObITH HE Honee

Yron HaknoHa oTruboB K NPOAOIBHOM OCH 3Me-
MEHTa ClIeayeT MPUHUMATD

B mpeaenax

pPEeKOMEHIYeTCH

Bo BHELIGHTPEHHO CKATBIX TMHEHHBIX 3IeMEHTaX
KOHCTPYKLIMSL XOMYTOB (MOTIEPEYHbIX CTEPXKHEH)
JIOKHA OBITh TAKOH, YTOOBI IPOAOIEHBIC CTEPXK-
HU (N0 KpaiiHed Mepe vepe3 OAMH) pacronara-
JIMCh B MecTax neperuboB, a 3T neperudel — Ha
PACCTOSIHMM [0 LIIMPHHE rpaHu He Gonee

IMpu wupuue rpaun <400 MM M YKChe T1po-
OONBHBIX CTEPXKHEH Y 3TOI rpaHu He Oonee ye-
TBIPEX OXBAT BCEX MPOAOJbHBIX CTEpXHEH on-
HUM XOMYTOM

B xene306eTOHHBIX CTEHAX MONEPEYHbIE CTEPXK-
HH, HODMaIbHbIE K TIOCKOCTH CTEHbI, Pacro-
NaraloTcsl Ha paccTosHUM He Gonee:

0 BEPTHKAIH

MO FOPH3OHTATN

[Tpu HanuuMK pacueTHOM TIPOAONBLHOM apMary-
PHI C HACHILLIEHUEM MEHEEe MUHMMAILHOTO TMpPO-
ueHTta (cM. 11, 3a, 6, B) nomnepeuHsle CTEPXKHH
MOXHO pacrojaraTh Ha PacCTOAHMHU He 6onee:
Mo BEPTHKAIH
MO FOPU30HTANH

[Tpy HachIEHUH MTPOAOTLHON apMaTypoi Xe-
ne306eToHHBIX cTeH Gonee 2 % mnonepeyHbie
CTCPIKHM OO0JIKHBI pacnojaratekCa Ha paccTrod-
HUM He Gosnee:

Mo BEPTHEKATH

20d wnu 500 MM

12d
15d wuim 500 mm

10d vau 300 MM

104

/

10d — B cxkaroit

50 MM

30—60°
45°

400 mm

Honyckaercs

600 MM unu 21
TO Xe

600 MM mam 2t
TO KE

600 MM wnu 21

20d — B pac;;}lyroﬁ 30HE

15d wmn 500 mm,
rae d — quaMeTp
CKaTOH MpogoabHON
apMaryphbl

12d(15d vnu 500 mm)
15d mnm 500 mm

104 nnu 300 Mm

10d

0,81,
20d — B pacTaAHYTOH 30HE
10d — B cxartoit

50 MM

30—60°
45

400 MM

Jonyckaercs

20d
600 MM

600 MM
1000 MM

15d v 500 mM, roe
d — puameTp
BEPTHKATbHbBIX
cTepiKHel
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Oxonuanue mabauyst 9

)
nhr'! TpeGoranus [To CHuIT 2.03.01-84* Mo CIT 52-101-2003
2 3 4
MO FOPU30HTANH TO Xe 400 MM n He Gonee
ABYX 111aros
BEPTHKATBHBIX
CTepXKHEeH

B miuTax B 30He NMpOAABIMBAHMS B HAMpaBIeHUH, Mep-
MEHAUKYIAPHOM CTOPOHAM PACYETHOIO KOHTYpPA, Iore-
PCYHYIO apMaTypy YCTaHABRIMBAIOT ¢ 1LIaroM He Gonee

CrepxxHu, 6mxaiiliyie K KOHTYpY Ipy30BOii Tulolia-
JAH, pacnojararT OT 3TOro KOHTypa:

He Danxke

W HE najneec

[II1pKHa 30HEI TOCTAHOBKH MOTICPEYHOM apMATYPhI (OT
KOHTYpa rpy30BOii IJI0MIAAM) JOKHA ObITh HE MEHee

B Hanp&BﬂeHHH, napajinejibHOM CTOPOHAaM pac4YeTHO-
ro KOHTYpPa, pacCTOAHHE MEXIY CTCPXKHAMMH [10omnepey-
HOI1 apMaTyphl MpUHUMaIOT He Gosee

[MorepeuHas apMaTypa B BUIE CBAPHBIX CETOK KOCBEH-
HOTO APMHPOBAaHUS MPH MECTHOM CXATUM (CMSITHH)
IOJDKHA VIOBICTBOPATH CACAYIOLIHM TPeOOBaHUAM:
a) MIoILANM CTEPXHEH CETKM Ha eIMHMUILY IIH-
HBI B OAHOM HalpaBlCHHM HE JODKHBI pas3iu-
yaTbcsi Honee ueM
6) war ceTok (pacCcTOSHHE MEXIY CETKAMHU B OCAX
CTEPXHEH HanpapieHHs) CHeoyeT NMPUHUMATE:
He MeHee
He Donee

B) pasMephl S14YeeK CCTOK B CBETY NO/LKHBI ObITh:
HE MEHEe
He Gonee

) mepBasl CeTKa pacnonaracTcs Ha pacCTOsHUM
OT HarpyKCHHOM NMOBEPXHOCTH 3ACMEHTa

[MonepeyHoe apMHUpOBaHWE KOPOTKHUX KOHCONEH KO-
JIOHH BBINOJHACTCA TOPHU3OHTAIBHBIMH WIH HAaKIOH-
HBIMM TTOI YIJIOM 45° XOMyTaMu

[lar xomyros He Gonee

h/3 vnun 200 MM
h — TONMWMHA TUTUTHI

hy/3 man 300 Mm

hy/3
hy/2
1,5h 1,5k,
h/3 umum 200 MM 1/4 nnvHbl
COOTBCTCTBYIOLLCH
CTOPOHBI PAaCUETHOIO
KOHTYpa
1,5 pasa
60 MM 60 MM
150 mm mnu 1/3 150 MM
MEHBLLIEH CTOPOHBI
CeYECHMS 3JICMCHTA
45 MM 45 MM
100 MM wu 1/4 100 MM
MEHBLLEH CTOPOHBI
CCHEHHUS DNEMEHTA
15—20 mMm 15—20 MM

h/4 win 150 MM, rae
h — BBICOTa KOHCONH

h/4 wm 150 MM

[Ipumeyahue. B ckobkax naHsl BeTUYHHBI, KOTOPbIE MOTYT GBbITh JOMYLLUEHEI LTS MCTTIO/Ib30BAHMS B KOHKPETHBIX POeKTaX
npu cornacopanuu ¢ HUWXE.

5 AHKEPOBKA APMATYPbI

AHKEPOBKY CTEpXHe# apMaTypbl C NepUOaM-

YECKHUM NpoduiaeM B MOHOJMUTHBIX XeJe300eTOH-
HBIX KOHCTPYKLHSIX OCYIUECTBISAKT NpeuMylle-
CTBEHHO:

e B BUJIe IPIMOrO OKOHYAHUSI CTePXHS (Tpsi-
Masl aHKEPOBKa);

e ¢ OTrMOOM (JTalTKKM) Ha KOH1ie CTePXHS! (TOMb-
KO JUISL PaCTAHYTOH apMatyphbl);

® C NPUBAapKO# WM YCTAHOBKOM MOIIepeYHBIX
CTEPXHEMN;

® C IIPUMEHEHHEM CreLIMaTbHBIX aHKEPHBIX yC-
TPOMCTB Ha KOHLIE CTEPXHSI.
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[pu pacyeTe VIMHBI AHKEPOBKH apMAaTyphI Clie-
AYeT YYUTHIBATh Cnocob6 aHKEPOBKM, KJIacc apMa-
TYpHl U ee Mpoduib, AMAMETP apMaTyphl, MPOY-
HOCTh 0eTOHa W €ro HarpsKeHHOE COCTOSIHME B
30HEe aHKEPOBKH, KOHCTPYKTUBHOE PElIEHHE DJIe-
MEHTa B 30HEe aHKEPOBKH (HAaIMyMe MOrepeyHOi
apMaTyphl, TIONOXEHUE CTEPXKHEN B CCYEHUU 3J1e-
MEHTa U ap.).

B CI1 52-101-2003 6azoBy:o (OCHOBHYIO) UTH-
HY aHKEPOBKH, HEOOXOAUMYIO [JIsi MepeJau yCu-
JIUS B apMaType C ITOJIHBIM pacyeTHBIM 3Haye-
HUeM compoTHBIeHus R, Ha OeTOH, onpeaens-
10T 110 opmye



!lo.(ln:R.\AS/ Rbm!a'us‘ (10)
rae A v u, — COOTBETCTBEHHO TUIONIAAb NONepey-
HOIO CEYEHUsI aHKEPYeMOro CTep-
SKHST ApMATYPBI U TIEPHMETP €10 Ce-
YEHMS, OMNpeaensieMble 0 HOMM-
HAIBHOMY JAMaMETPY CTEPKHSI;
pacyeTHOE COTPOTHBACHHE CLEMN-
JIEHUs] apMaTypbl ¢ GETOHOM, [1pU-
HHUMaeMoe PaBHOMEPHO pacripee-
JIEHHBIM TIO JUIMHE AHKEPOBKHU M
oripesiensiemMoe 1o hopmy.ie

Ryond=N My Ry

bond

(11)

KO3 PULHEHT, YUYUTHIBAIOLIMIA BIM-
ssHHEe BHJAa MOBEPXHOCTH apMaTyphl,
MIPUHHUMAEMbIN PaBHBIM:
— U I1agaKoit apmarypel (Kiace A240);
W XonogHoaedopMHupoBaHHOH ap-
MaTypbl MEPUOANYECKOTrO Mpoduis
(xmacc B500);
JUIs1 CTEPXKHEBOM apMaTyphl NIEPUOLK~
4eCKOro Mpo¢uiIsa HHOCTPAHHOIO TIPO-
M3BOACTBA TOPsYEKATAHOU U TEPMO-
MeXaHUYeCKH yrpoyHeHHoH (Tabu. 2),
4YTO COOTBETCTBYET TpeOOBaHMAM 3a-
pYOEXHBIX HOPMATUBHBIX TOKYMEHTOB;
2,5 — U1 apMaTyphl [IEPHOAMYECKOrO [1PO-
dunst npousBoauteneit Poccum mo
I'OCT 5781—82, TOCT 10884—94,
I'OCT P 52544—2006, CTO ACUM
7-93, TV 14-1-5254-94, xpome
AS00CII mo TY 14-1-5526-2006;
s apMatypsl kinacca ASOOCIT mo TY
14-1-5526-2006;
KO3 GULMEHT, YYUTHIBAIONIMANA BJIU-
SHME pa3Mepa JuaMeTpa apMaTyphl,
NPUHUMAEMbIA PABHBIM:
1,0 — npu nuameTpe apmatypsl d, < 32;
0,9 — npwu auamerpe apMartypsl 36 u 40 Mm
BCEX BHAOB.

TpeOyeMyio pacyeTHYIO [UIMHY aHKEPOBKHU ap-
MaTyphl C Y4eTOM KOHCTPYKTHBHOIO PElleHUs 31e-
MEHTA B 30HE aHKEPOBKH OTIPEJESIOT Mo dhopmyne

fan=(a;0,cm)(As,ca/As,q’)’ ( 1 2)

— 0a3oBas LIMHA aHKEPOBKM, OIl-
peaensieMmas o gopmyne (10);

A cal 4, of — TUIOLLA/IN MOTIEPEYHOTO CCYCHNUS]
apMatypbl, COOTBETCTBEHHO Tpe-
Oyemasi Mo pacyeTy C [MOJHBIM
pacyeTHbIM COTIPOTUBJICHUEM H
dakTUYeCKH YCTAHOBAEHHAS
KO3hOUILIMEHT, YUYUTHIBAIOIIMIA
BJIMSIHWE HA [UIUHY aHKEPOBKHU
HaIpPsKEHHOro COCTOsSIHUA BeTo-
HA ¥ apMaTypbl U KOHCTPYKTUB-
HOTO pelleHHUs 3JEMEHTA B 30HE
AHKEPOBKH.

e n, -—

b —
o
I

2,25 —

28 —

n, —

rae io’an
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Ilpyn ankepoBke cTepXHeil NMepUOAMYECKOTo
npoduas ¢ NpAMBIMHA KOHUAMM ([1psiMas aHKe-
POBKa) MM IJIafIKOW apMaTypbl ¢ KPIOKaMH MM
neTnAMu 6€3 I0MOAHUTEIbHBIX AHKEPYIOLIMX YCT-
POMCTB [T PACTAHYTBIX CTEPXKHEH TNPUHUMAIOT
a=1,0, a ang cxateix o=0,73.

JonmyckaeTcsi yMeHbIIATh AJTUHY aHKEPOBKU
B 3aBMCUMOCTM OT KOJMYECTBA M AUaMeTpa no-
[IepeyHOil apMaTypbl U BeJMYUHBI MOMNEPEYHO-
ro obxarus B 30He aHKEPOBKHM (Hampumep, OT
OMOPHOU peakuMU) B COOTBETCTBUM C yKa3za-
HuaMu 1. 3.45 [Tocobus [15], HO He Gonee yeMm
Ha 30 %.

[Ipu 3TOM R, , ONIpe/eNsieTcs C y4eTOM 3Ha-
YCHMH T, ¥ 7),, NPUBEICHHBIX paHee B NaHHOM
ocofuu.

B noboMm cnyyae dakTUvecKyo [UTHHY aHKe-
POBKHM NPUHMMAIOT He Menee 0,3/ . a Takxe He
meHee 154, u 200 mm.

Ycunue, BocripuHUMaeMoe aHKEPYEMbIM CTep-
XKHEM apMatypsl N, onpenensiior no dopmye

N=RAL/1,)<RA, (13)
roe [

.n — onpenensercs no gopmyie (12);

[, — paccTosgHMe OT KOHLIA AaHKEPYEMOTO CTep-
KHSL J10 pacCMaTpUMBAeMOro CceueHUs
3JIEMEHTA.

Ha xpaiiHux cBOOOAHBIX ONOpax 3JeMEHTOB
IJIMHA 3aMycKa PacTSHYThIX CTEpXKHEH 3a BHYT-
PEHHIOIO I'PaHb CBOOOAHON OMOPHI NPU BHINOJI-
HEHUHU YCIOBUS QﬁO,SRbrbhanoana COCTaBISATh
He meHee 5d. Ecau ykasanHoe ycioBue He coO-
Onropaercsi, ANMHA 3aIlycKa apMaTypbl 34 rpaHb
OTIOPHI I0JIKHA OBITH PAaBHOI /,,, KOTOPYIO Onpe-
[eNsIIoT cornacHo opmyte (12).

6 COE/IMHEHUA APMATYPBI

Jlnsg coeamHeHUsT apMaTypbl IPUHUMAIOT ONMH
M3 CACAYIOUIMX TUIIOB CTHIKOB:

a) CTBIKM BHAaXJECTKy 0e3 CBapKu:

® C MPAMbIMH KOHLAMHW CTEPXKHEH MepHoau-
yeckoro npoduns auamerpa ao 40 mm;

® C NPSAMbBIMHM KOHLIAMM CTepXKHEHt ¢ rpuBap-
KOM MJIM YCTAHOBKOHU MO MIMHE HaXJIECTKU IMore-
PEYHBIX CTEPXKHEIA;

e ¢ 3arubamMm Ha KOHUAX (KPIOKH, JIANKHA, MeT-
JIN); MPU 3TOM [UISL [NaJKUX CTEPXXHEeH NMpUMEHS-
I0T TOJBbKO KPIOKH H TETIH;

0) cBapHble U MeXaHUYECKHUE CTHIKOBBIE CO-
eNMHEHUS:

® CO CBApPKOM apMaryphi Auamerpa a0 40 MM;

® C [IDUMCHEHHMEM CreLMaNbHBIX MEXaHU4yec-
KHX YCTPOKCTB (CTBIKM C ONPECCOBAaHHBIMH MY(D-
Tamu, pe3b0OBLIMU MydhTaMH U 1Ip.).



6.1 Creiku apMaTyps! 6e3 cBapku

CTBIKM PacTSHYTOW MM CXaTOH apMarypsl
JIOJKHBI UMETh ANMUHY Mepenycka (HaxiIecTKn) He
MEHee 3HAYEHMS JJIMHLI [, ONMpefenseMoro mno
dopmyne (14) wiu rpacdukam Ha pucyHkax 20, 21

fg‘:a!o,an(As,ca/ As.ef) : ( 14)

rae 1, ,, — 6a3oBas JUIMHA AHKEPOBKH, OITI-
peaensiemas no ¢opmyne (10), B
TOM YHCJIE C YUYETOM TPeOOBaHHI
K apMaTtype knacca AS00CII;
As_ml,/Asref — CM. BHIIIIE;
o — K03hGUUMEHT, YYUTHIBAKOIIHIA
BIMAHUE HANPSIKEHHOIO COCTO-
SHUSL apMaTyphl, KOHCTPYKTHB-
HOTO pEIUEHMS 3JIeMEHTA B 30HE
COEAMHEHMSA CTEPXKHEN, KoIrye-
CTBa CTBIKYEMOI apMaTyphl B O~
HOM CEUYCHHH MO OTHOILEHHIO K
00LIEMY KOJTMUECTBY apMaTyphbl B
5TOM CEYEHHH, PACCTOSTHUS MEX~
NIy CTBIKYEMBIMY CTEPXKHIMH,

BB0 Knacc Gerora

B10 B15 B20 B25 B30 B35 B40 B45 BSO

—— ASOCN
- - ASO0C
----- apMaTypa MHOCTPAHHOTO NPOH3BONCTRA
Pucynox 20 — T'padukn nia onpeneneHus JNHHbI
HAXJIECTKHM APMaTYPHbIX CTEPKHEH NEPHOAHYECKOro

npodunsa B pactaHyToM Oerone

b e
i 1

10d o - b

i

. i : | |
B10 B15 B20 B25 B30 B35 B40 B45 B50

BB0 Knace Serona
—— AS0OCN
---: ASDOC
,,,,, apMaTypd HHOCTPAHHOTO NMPOH3BOJCTBEA
Pucynorx 21 — I'padmiku Lia onpeneneHns AJIHHBI
HAXJIECTKH APMATYPHBIX CTEPKHEN NEPHOAHYECKOro
npoduns B cxkarom derone
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[Ipn coennHeHuM apMaTypbl NEPHOAUYECKOTO
npoduasa ¢ NPIMBIMU KOHIIAMH, a TAKXXE Iad-
KHX CTepXKHEeH ¢ KpIoKaMM WK MeTIsAMU 6e3 no-
MOJHHUTENBHBIX aHKEPYIOLIUX YCTPOUCTB KO3(h-
(DUILMEHT o 11 pacTSHYTOM apMaTypbl TIPUHU -
MaloT paBHbIM 1,2, a Ans CXKaTOW apMmaTtypbl —
0,9. Ilpu 5TOM 10J1KHBI OBITH COOMIONEHBI CNEAY-
IOIHE YCITOBUS:

® OTHOCHTENBHOE KOMHYECTBO CTHIKYEMOMH B
OHOM pacyeTHOM CeYeHHH 3JieMeHTa pabouyeit
PacTAHYTOH apMaTyphbl NEPUOAUIECKOTO POt u-
Jig 1oJKHO OBITh He Gonee 50 %, rnagkoi ap-
MaTypbl (C KPIOKaMM WU METNIMH) — He 60-
nee 25 %:;

* yCUJIME, BOCTIPMHMMAeMoOe BCeil mormepey-
HOM apMaTypoil, MOCTABNEHHOMN B [1pejenax CThl-
Ka, JIOJKHO ObITh HE MEeHEee MOJOBUHBI YCUTIHS,
BOCIIPMHUMAEMOTO CThIKYeMOi B OHOM pacyer-
HOM CEUCHHH JIEMEHTA pacTAHYTOU paboyeii ap-
MaTypoi;

® DACCTOSHME MEXAY CTBIKYEMBIMH paboduMu
CTEPXKHAMU apMaTyphl HE JIOJKHO MPEeBBILIATh 4d
(puc. 22);

® DAacCTOAHHUE MEXNY COCeIHMMH CThIKaMU
BHAXJIECTKY (TI0 1LMPHUHE Xeae300eTOHHOro 3Je-
MEHTa) JOJKHO OBITh He MeHee 2d, M He MeHee
30 mm (puc. 22).

a

1.

£

5
— L
[ ]
L]

M
J)

0<e<4d

>2d;> 30 MM

> 1,3,

—_

Pucynox 22 — PacnonoxenHe cTepikuei, CTHIKYeMBIX
BHaXJIECTKY, ¥ CAMHX CTBIKOB

@ — PAaCIOJIOXEHUE CTEPXKHEH B CTHIKE; 6 — pacroo-
KEeHUE CTHIKOB

B KayecTBe OAHOrO PACYETHOTO CEYeHUS 316~
MEHTa, PaCCMaTPUBAEMOTO [UIST OTPECIEHUS OT-
HOCHUTEJIBHOTO KOJMYECTBA CTHIKYEMON apMaTy-
PBI B O/IHOM CEYEHUHM, MPUHUMAIOT YYaCTOK 3Jie-
MEHTA BJOJIb CTHIKYEMOW apMaTypsl uinHoii 1,3/,
CuuTaeTcs, YTO CTHIKM apMaTyphbl pacrosioxe-
Hbl B OJIHOM PaCYETHOM CEYE€HWM, €C/IU LIEHTPHI



3THUX CTBIKOB HaxoIsATCH B MpEAesax 3TOro yyac-
TKa (puc. 22).

HomnyckaeTcs yBelM4YMBaTh OTHOCHUTE/IBHOE
KOJIMYECTBO CTHIKYEMON B OJJHOM PAacyeTHOM Ce-
YeHUHM 3eMeHTa paboyeil pacTaHyTOHl apMmary-
psl g0 100 %, npuxuMas 3HaYeHHe Ko3dhduuu-
eHTa o paBHbIM 2,0. [Ipu OTHOCHTE/IBHOM KOIU-
4YECTBE CTHIKYEMOM B OHOM PAacCYeTHOM CEYEHUHU
apMarypsl nepuoauueckoro npodwis donee 50 %
M TNanKoi apMatypnl 6osee 25 % 3HaYyeHUs KO-
adduuMeHTa o0 ONpeaeasaoOT Mo JUHEHHON HH-
TEPITOJSLIHU. ’

Ipn HaaAMYMM AOTOJHUTEIbHBIX aHKEPYIO-
HIMX YCTPOMCTB Ha KOHLIAX CTBIKYEMBIX CTEpXK-
Hel (MpuBapkKa Monepe4yHOM apmarypsl, 3arud
KOHIIOB CTHIKYEMBIX CTEpPXHEH MeproaUuecKo-
ro npoduas ¥ Ap.) ANMHA MepenyckKa CThIKYye-
MBIX CTepXKHEH MOoXeT ObITh YMEHBIIIEHA, HO HE
6onee yem Ha 30 %.

B moGoM ciyyae pakTHUeCKas ANMHA MEepernyc-
Ka IoJkHa ObiTh He Menee 0,40/, . He meHee 204,
u He meHee 250 Mm.

6.2 Cpapuble coeIHHEHHSA
U1 ApMATYPbI BCEX THIIOB

ITpu coeauHEHUH apMaTypbl BCEX BUJIOB C UC-
NOIb30BAHMEM CBApPKHM BbIOOP THUIIOB CBApHOIO
COEOMHEHUS M CIOCODOB CBAPKKM NPOU3BOINAT C
YUETOM YCAOBMM 3KCIUIyaTallMM, CBAPHMBAEMOCTH
cTanyd WM TpeGOBaHUM MO TEXHOJIOTMU U3rOTOBIIE-
HUSL B COOTBETCTBUH C ACHCTBYIOLIMMH HOPMATHUB-
HeiMu nokyMmeHTamu (TOCT 14098—91).

6.3 Ceapubie coeiHHEHHS,
npUMeHsieMble IS TePMOMEXAHHYECKH
YNPOYHEHHOH APMATYPHOH CTAIH
Kiaacca AS00CII

6.3.1 CapHsie coequHeHus tunossie mo F'OCT
14098—91:

e xpecroobpasnbie coenuHeHus K1-Kr n K3-
Pp, BeInoNHAEeMBIE KOHTAKTHON TOYEYHOU U pyd-
HOU JYTrOBOI CBapKoif;

e cThIKOBBIE coenuHeHusi Tunos Cl1-Ko u C3-
KM, BbITTOJIHSIEMble KOHTaKTHOM CTBIKOBOM CBap-
KOl C OTHOLLIEHUEM IHAMETPOB COSAMHSIEMBIX CTEp-
xueit 0,85—1,0;

e CTHIKOBBIE coeqMHeHus Tunos C21-Pn, C22-
Py u C23-P3, BHIMONHSAEMBIE PpYYHOH NYTOBOA
CBAapKO¥ ¢ MapHBIMU HAKJIaAKaMU WK C HAXJIECT-
KOIf B TOPU30HTAIBHOM ¥ BEPTUKAILHOM [10JIOXeE-
HMSIX CTePXKHEH;

¢ CTLIKOBBIE COeJMHEHUS CTePXKHEH Ha CTalb-
Hol ckobe-Haknaake tunos Cl4-Mn, Cl15-Pc,
C17-Mmn, C19-Pm, C25-Mm u C26-Pc, Beinon-
HAEMBbIE PYYHOH OYTOBOH MM MEXaHM3MpPOBaH-
HOM CBapKoO#;
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® HAXJIECTOUHBIE COEAUHEHUS CTEpXHEH ¢
IUTOCKMMH 3yieMeHTaMu nmpokata tina H1-Puu, Bri-
TOJIHsIEeMbIe PYYHOMN AYTOBO CBApKOM IBAMU;

e HaxyecTOuHble coeauHenus Tunos H2-Kp u
H3-Ki, BBIONHsAEMBbIe KOHTAKTHON TOYEYHOM
CBapKoi 1Mo penbedy Ha MUIOCKOM 3JIEMEHTE IIPO-
KaTa;

e TABPOBbIE COCAUHEHMSI CTEPXKHEH C MIIOCKHUM
anemMeHTOM IpokaTta tuna T2-Pd, Bemonusemee
IYTOBOM cBapKoOH 110 guirocom 6e3 MpUCcazoyHOro
METaIa;

e TaBpoBbIe coeauHeHus TUNoB T10-Mc u T11-
Mu, BHIMONHSAEMBIE DYTOBOM MEXaHU3UPOBAHHOMN
csapkoii B CO, B oTBEpCTHE;

¢ TABPOBBIE coenMHeHus Tuna T12-P3, Beinor-
HseMble PYYHOU NYrOBOM CBAapKOii B pa33eHKOBaH-
HOE OTBEpCTHE.

6.3.2 HeTunoBele CBapHBIC COSIUHEHMS, Bbi-
TOJIHAEMBIE PYYHOH AYTOBOM CBapKOM:

® CTBIKOBbBIE€ COEOMHEHHMSI C TPEMSI WIH YeThIphb-
M3l HaKJIaiKaM¥, paBHOMEPHO paclipele/IeHHbIMU
T10 NIEPUMETPY CEYEHMS CTePXHS; fMaMeTp HaKJIa-
JIOK MEHBILI¢ HOMWHAJIEHOTO UaMeTpa CoeIuHsIe~
MBIX cTepkHel. PekoMenayercst uisi coeiMHEHUS
[POONbHBIX CTEPXKHEN KOJJOHH MOHOJMMUTHBIX Kap-
Kacos;

e KpecTooOpa3Hble COeAUHEHUSI C HOPMHUPYe-
MOM MPOYHOCTBIO C JAOTOJHUTEIbHBIMU KOPOTHI-
1IaMH;

e CTHIKOBO€ COEIMHEHUE JUIsSl YTUIMU3ALMK He-
MepHBIX 00pe3KOB CTepXKHel;

e COEIMHEHMUST ISl Y3JIOBBIX CBapHBIX (hepM U3
apMaTypHOH CTaju;

® COCOMHEHMSI apMaTypHBIX CTEpXKHEH ¢ I1oc-
KMMH 3/IeMEHTaMM IpOKaTa (TaBpOBBIE W TOX YI-
JIOM K TUIOCKOCTH TUTACTMHBI), HE TpeOyIoLMe pe-
BapUTEJIbHON MeXaHH4YeCKOH 00paboTKM TUIaCTHH;

e JIDYTU€ TUIIBI COEOUHEHHH,

6.4 JIonoHUATEIbHBIE TEXHOJIOTHYECKHE
peKoMeHJALMH TI0 CBapKe
apmatypHoii ctam knacca AS00CII
JUISl THIIOBBIX CBAPHBIX COEIHHEHMIH,
A TAKXKEe HeTHIOBOrO CTHIKOBOIO
coenuneHHd ¢ 3—4 HakJagKamMHu

6.4.1 JIyroByio cBapKy NpHXBaTKaMH KpecTo-
o6pa3HbIX COeJUHEHUIA CIIENYET BLINIOMHATD 31K~
Tponamu Tunos 546,D46A nmuameTpoM 4—5 MM WIH
MEXaHM3UPOBAHHBIM crniocobom B cpene CO,.

6.4.2 KOHTaKTHY10 CTHIKOBYIO CBapKy ClIEAyeT
BBIMTOJIHATE TOJBKO METOIOM HEIpepbIBHOIO OIl-
naBleHus1 0e3 NpeIBapUTEILHOT0 TOA0IPEBa.

. Ilpu cBapke Ha KaXOblil CTEPXEHb CIEAYET
NPUHKUMATH YCTAHOBOYHYIO IKMHY, paBHYyIO (0,6—
1,0)d, a Benuuuny oruianenus (0,3—0,5)d,. On-
aMeTp BeHYMKAa BbiaBJIMBaHMs rpara — He 6o-
nee (1,1—1,2)d..



6.4.3 JlyroByio cBapKy ¢ mapHbIMM HaKJIajKa-
Mu C21-PH cneayeTr BBIMOMHITE OAHOCTOPOHHM-
MM MPOTSDKHBIMM LIBAMU, HATUIABISIEMBIMHU B LLIAX-
MAaTHOM TTOpsiAKe, 371eKTpoAaMu TUITOB D46, D46A
JMAMETPOM 4—35 MM MJIU MEXaHU3MPOBAHHBIM CITO-
cobom B cpene CO,.

ITapHbie HaKIAIKK ClICAYET U3TOTABIMBATL U3
apMaTypbl TOTO Xe Kjacca M AuaMeTpa JUIMHOM He
meHee 10d, nuoc BeMynHa 3a30pa MeXAY CTBIKY-
eMbIMU CcTepXHAMU (He Gonee 0,54). KoHLbl Ha-
KJIAIOK OOJDKHBbI OCTABaThCsl HE3aBapeHHBIMM Ha
anuny (0,5—1,0)d, ¢ 06enx CTOpoH.

6.4.4 Jlyrosyio CBapKy CBapHbIX COEIMHEHMWIA
BHaxyiecTky C23-Pa cnenyer BLIMONHATD C JUIMHOM
HaxnecTkn He MeHee 104 Csapky cienyer Hayu-
HaTh Y KpaeB HaxXJIeCTKH, OTCTYTIMB OT HuX Ha (0,5—
1,0)d,, Hanpasnisis WOB K UEHTPY COCAMHEHMs, C
3aBapKoii KpaTepa Ha pacCTOsHUM S5d_ OT TOPLOB
coeauHsIeMBIX cTepxHei. Kpasi HaxJiecTku NoIK-
HBI OCTaBaThCA HE3aBAPEHHBIMH.

6.4.5 BaHHO-UIOBHYIO CBAapKY CTBIKOBBIX CO-
enquuenuit Cl4-Mm, C15-Pc, C17-Mi, C19-Pwm,
C25-Mn u C26-Pc caeayer BHIMOJHATh Ha YUTH-
HEHHBIX JI0 4d, X€1064aThIX OCTAIOLMXCS CKODax-Ha-
Knankax. MexropLeBoit 3a30p 3aBapyBaeTCsl OAMHOY-
HBIMH 371eKTpogaMu TUnoB D50A—355 nuameTpom
4—6 MM B 3aBMCMMOCTH OT JIMaMeTPa apMaTyphl.

CpapHoe coeIMHeHHe AO0IKHO COoAepXaTh Ha
JUTHHE XXen00YaToH HaKIAJKU YeThipe (hIaHrOBbIX
Ba ¢ KateToM 6—10 MM, KOTOpbIe BBIMOJHAIOT
TocJie MOJHOIO OCTHIBAHMA OCHOBHOIO 111BA B Llax-
MaTHOM TIOpsIKe HAYMHAsg OT KpaeB CKOObI-Ha-
KJIaJK1 K 3aBapeHHOMY paHee LICHTPY CTHIKA.

6.4.6 Cpapky noa ¢mocoM TaBpOBBIX COEIM-
HeHuit T2-Pd aHKepoB ¢ IUIOCKMMU DICMEHTAMM
CTIHHOIO MMPOKATa 3aKIAOHBIX AETaleil ClejiyeT
BBITO/IHATD IPU AaMeTpe aHKepa d, He Gosiee 14 MM
C COOTHOLICHHEM TOJIUMHBI [JIACTUHBI U IUAMET-
pa aHkepa He meHee 0,55.

6.5 JlonoaHuTe/IbHBIE TEXHOJIOTHYECKHE
PEKOMEHAALMH 0 CBApKe
apmaTtypHoii ctasm kiacca AS00CII
JLIS HETHNOBBIX CBAPHLIX COeAMHEHHH

6.5.1 HeTunoBble cBapHbIe COSAMHEHHUA Cle-
JlyeT BBIMOJNHSTH 2/eKTpoAamMu Tuna 355.

6.5.2 TlpumeneHue ans apMaTypsl Kjacca
AS00CIT HeTMnoBbIX CBapHbIX COEAMHEHHH 10
n.6.3.2, a TaKkKe CTAHOAPTHBIX COCAMHEHUMH, HE
BKJIIOYEHHBIX B repeveHb m. 6.3.1, pomyckaercs
TOJILKO MPU YCIOBUK cornacoBanusi [TpoekTa npo-
u3soacTsa ceapouHsix pador (ITIMCP) c HUMXKB.

6.6 Mexanu4deckHe CTHIKOBBIE COeIMHEeHNs

[lpy KCronb30BaHUM Ul CTBIKOB apMatypbl
MEXaHMYECKUX YCTPOUCTB B Buae MydT (MydThI Ha

4]
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pe3bbe, onpeccoBaHHble MydThl M T.1.) Hecylas
CMocoOHOCTb My(TOBOIO COCAMHEHMS! IODKHA ObITh
TAKOM Xe, YTO M CTBIKYEMBIX CTePXHEN (COOTBET-
CTBEHHO MPU pacTKEHUU WM cKaTuH). KoHUbI
CTBIKYEMBIX CTEepXKHEil CieayeT 3aBOAMUTH Ha Tpe-
Oyemyio JUIMHY B MydTy, ONpeaensieMyio pacye-
TOM WX ONBITHBIM TTYTEM.

Ipu ucnonbv3zoBaHuu My(QdT Ha pe3sbe [HoMKHa
ObITh OGecreueHa TpebyeMasi 3aTsxKa MyodT JuIs
AukBuaaumu modra B pessbe (pasnen 1.3).

7 TPEBOBAHUS K THBOYHBIM
OIIEPALIUSAM

7.1 Ilpu pUMEHEHW N PHYTOM apMaTypbl (OT-
rudbl, 3arudpl KOHUOB CTEpPXKHEH) MUHUMANb-
HBIA aAuameTp 3aruba OTACNLHOIO CTEPXKHA A0J1-
KEH ObITh TAaKUM, 4TOOBI M30exaTh pa3pylleHus
WM pacKanbiBaHUsl 6eTOHa BHYTpu 3aruba ap-
MATYPHOTO CTEPXHS U €ro pa3pylLIeHHUs] B MeCTe
3aruba (puc.23).

MuHUManbHBIA AMAMETD ONpaBku d,, [Uis ap-
MaTyphl NPUHUMAIOT B 3aBUCHMOCTH OT IMAMETPa
CTEPXHS d HE MEHee:

IUTS TIaJAKMX CTEPXKHEH:

d,, = 2,5d, npu d<20 mm;

an

d,, = 4d npu d220 mM;

an
IUTSL CTEPKHEH MepHOAMYECKOro mpodust:

d,, = 5d, npu d <20 mm;

on

d,, = 8d npu d>20 mm;

>0.81;210d

rz10d

| 20.81_:> 204

——

ol . L
Pucynox 23 — KoncTpyKums oTrn6oB
apMaTyphl

7.2 TepMmoMexaHUUYECKHU YIPOYHEHHAN apma-
Typa kinaccoB AS00C u AS00CTI moxer noasep-
raTecsi rHOKe TONBKO B XOJOAHOM COCTOSIHMH.

7.3 MakcumansHblit yron usruba He A0I-
XeH npepplwath 180°; MUHUMANIbLHBIE THAMET-
pbl OMPaBoOK rMOOYHOTO 0OOPYAIOBAHUS B 3aBH-
CUMOCTH OT AMaMETPa CTePXHEi MpHBEIEHbBI B
tabauue 10.

7.4 TIpuBapka ronepevyHbIX CTEPKHEN K U30r-
HYTOMY CTEPXXHIO OIYCKAETCs Ha PacCTOSHUM He
MeHee 5d TUIIoC AMaMeTp ONpPaBKM OT Havana u3-
ruba, cyMTas Mo BHYTPEHHEH [MOBEPXHOCTH U30T-
HYTOI'O CTEPXHS.
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Tadauma 10

duameTp apMaTypHOro CTepXHs d, MM 10 12

16 18 20 22 25 28

MUHUMANLHBIA AMAMETP ONPaBKH, MM 30 50

65 80 90 100 120 150 170

8 IIPUEMKA, BXO/ITHOM KOHTPOJIb
KAYECTBA APMATYPBI ¥ IIOTPEBUTEJIA,
MAPKHPOBKA, YITAKOBKA

8.1 ApMaTrypHyIO CTajib MPUHUMAIOT MapTHs-
mu B coorBercTBru ¢ [OCT 10884 maccoii He 6o-
nee 70 T.

8.2 Kaxnasa nmapTus apMaTypHO# CTaIM COMpo-
BOXKIAETCA HOKYMEHTOM O KAyecTBe, [UE YKa3bl-
BAIOTCSL HOMEP NMpOQUIIs, Kilace NPOYHOCTH, XM-
MUYECKHI cOCcTaB, 3HaYEHHUs BPEMEHHOIO COMpO-
TUBJCHUS, TIPEJIE/IA TEKYYECTH (PUIMIECKOI0 O MK
YCJIOBHOTO O 5, OTHOCHTE/ILHOIO YIIMHEHHS 35 1
8, ¥ pe3yJibTaThi UCILITAHUA Ha M3rKO.

8.3 C uenbio 6e301nG0uHOI UHAEHTH(DUKALTHN
Py BXOZHOM KOHTPOJIE M B IIPOLIECCe SKCIUIyara-
LMY apMaTypPHBIH POKAT JA0JDKEH HMETh MPOIOSb-
HYI0O MapKHMpPOBKY, BKIIOHAIOLIYIO B cebs ToBap-
HbIIl 3HaK MPeANpPUATHSI-U3TOTOBUTENS U 0603Ha-
YyeHue kiacca npoxkara. [lpuMep MapKUpOBKHU IPH-
Be/IeH Ha pUCYHKe 24.

J/ @]/ /s /-

Pucynox 24 — TIpumep NpoKaTHOH MAPKMPOBKH apMa-
TypHoro npokaTa kiacca AS00C npouzsoactea OAO
«OCKOJbCKHIi JIeKTPOMETAILTYPrHYEeCKHI KOMOHHAT»

Honyckaetcs ocTaBKa apMaTyYpHOTo IPOKaTa
C MapKHpPOBKOH TpPEANpPUATUS-U3TOTOBUTENS,
KOTOPYIO HAHOCAT C UCTONb30BAHUEM YTOJILIEH-
HEIX MOMEPeYHBIX pebep ¢ OAHOM CTOPOHBI MPO-
Kara. Hayano yTeHUs MapKUpoOBKH 0003HAYaoT
JBYMS YTOALUEHHBIMHW peOpaMu, YKCIO CIAeaYIO-
LMX OOBIYHBIX [TONIEPEYHBIX pebep 0 yTOMIIEH-
Horo pe6pa o603HayaeT HOMEp MPEANPUATUS - U3~
roroButens. B ciyyae ABYX3HAYHOrO HOMepa IIpes-
MPUATUA-U3TOTOBUTENS (pUC. 25) HAYaIbHOE YUC-

1117777777777

Hanpabaesue cyume barun Mageupobxu

Pucynox 25 — IlpaMep NpoKaTHOH MAPKHPOBKH
NpeAnpPHATHA-H3TOTOBHTENA 10 HomMepoMm 14

J10 0BBIUHBIX pebep yKasbIBaeT YUCIIO HECATKOB,
a 3aTeM, MOCJE CAEAYIOUIErO YTONIIEHHOTO pebd-
pa, — YHCJIO CAMHMIL

JonyckaroTcsi Apyrue BUABI IPOKATHOM Map-
KHUPOBKH, HE CHHXKAXIHE 3KCIIYAaTALIMOHHBIE
CBOMCTBA MpOKAaTa U COIJIACOBAHHBIE C MOTpE-
burenem.
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8.4 IlpokarHas MapKUpoOBKa, 0003HAYaOLIAs
KJIacC IIPOYHOCTHU U HAMMEHOBAHUE MPeAIIPHAATHA -
M3TOTOBMUTENSI, Ha CTEPXKHSIX apMaTypel Kjacca
AS00CTI, kak npaBMI0, HE HAHOCHTCS.

8.5 O6Gume npaeuna yrakoBkd — no 'OCT
7566 ¢ HUXEC/IEAYIOLUIMMA AOMOTHEHUSIMH.

8.6 Ilpyrku ymaxoBBIBAIOT B CBSI3KHM Maccoif
ot 1,5 1o 15 1. [1o TpeGoBanu0 NOTPeOHUTENS Mac-
ca CBSA3KU He MOXeT ObITh MeHee 1,5 T.

8.7 [Ipu mocTaBke B MOTKaxX KaXXIbI MOTOK
JIOJDKEH COCTOSTh U3 OJTHOTO OTPE3Ka apMaTyp-
Horo npokarta. Jlonyckaercst mocraBka MOTKOB,
COCTOsILIMX M3 ABYX OTPE3KOB, B KONMYECTBE He
6onee 10 % maccel maptuu. Macca MOTKa J0OJIXK-
Ha owITH OT 0,3 mo 1,5 1. [To cornacoBa”Huio M3-
rOTOBUTENS C moTpebuTeNneM oS XOJIOHHOIE-
dopmupoBaHHoro npokara kaacca B500C mo-
nyckaercss macca moTtka oT 0,03 no 0,3 T u or
1,5003,0T.

Motok nomxeH ObITh IIOTHO 06Bs3aH. Komu-
YecTBO M CXeMy OOBS30K OroBapUBalOT B 3aKase
WIM KOHTpaKTE.

8.8 Kaxnas cBsi3Ka M Kaxablii MOTOK apma-
TYPHOTO [POKaTa AO/KHBI MMETh SIPJIBIK, Ha KO-
TOPOM YKa3bIBalOT:

® TOBApHbIH 3HAaK ¥ HAMMEHOBAHHE TIPEIIIPU-
ATUSI-U3TOTOBUTENS;

e HOMUHAJILHBIH AMAMETP apMaTypHOro Mpo-
KaTa, MM;

® KJIaCC apMaTypHOTO IIPOKaTa,

e 0003HAYEHUE CTAHAAPTA, N0 KOTOPOMY H3-
TOTOBJIEHA ApMaTypa;

® HOMED I1apTHH.

B HeoGXoaUMBIX ciiyvasX apMAaTYpHYIO CTallb
NOIBEPraloT KOHTPOIbHBIM UCIBITAHUSIM HA pac-
TsoKkeHue ¥ u3rub. McnbiTanus npoBoadT Ha pac-
TsokeHue o 'OCT 12004, a Ha usrub nmo F'OCT
14019 Ha HatypHbIX O6pasuax, oT6MpaeMbIX OT
KaXIOHi MapTUK B KOJUYECTBE HE MEHEe IBYX LIS
KaXJI0I'0 BUAA MCTIBITAHUMH.

Ipu momy4eHUH HeyIOBNEeTBOPUTE/IHBIX Pesyiib-
TaTOB XOT$I Obl [0 ONHOW U3 HOPMHUPYEMBIX MEXaHH-
YECKMX XapaKTepUCTUK MCHBITAHUS MMOBTOPSIOT Ha
BIBOe GoJblIEM YMCTe 06pa3IioB, MOC/e Yero aena-
€TCsl OKOHYATEIBHOE 3aKITI0YEHHE O KayecTBe Mpo-
nykuyu. JIng napTit apMaTtypel, cepTHQHLIAPOBaH-
HOI B COOTBETCTBUH C TPeGOBAHUAMMU MPHIOXKEHUS
«B» crannapra CTO ACYM 7-93, ucnbiTaHUs [IpH
BXOJIHOM KOHTPOJIE MOTYT He TIPOH3BOAUTHCH.

B criopHbIX cly4asx MCHBITAHMS CIEAYET Mpo-
BOJIUTH B COOTBETCTBHM C ITOJIOXKEHUAMH IPUIIO-
xenus C cranmapra CTO ACUM 7-93.



9 KOHTPOJIb KAYECTBA CBAPHbIX
COEAUHEHHMNU APMATYPbBI KJIACCOB
A500C U AS500CII

9.1 Pazmep nMpuHUMAaeMOi MTapTUu AIst TUIO-
BBIX CBAPHBIX COEAMHEHUH 1Mo 1. 6.3.1 1 HETMIIOBO-
IO CTHIKOBOI'O COeMHEHUS ¢ 3—4 HaKIaaKaMH A0~
XKeH cooTBeTcTBoBaTh Tpebosanuam M'OCT 10922.
JIjisi pOYMX HETUIIOBBIX COEAMHEHUH Mo M. 6.3.2
pasmep NMpHHUMaeMoit naptuu 50 wr.

9.2 IIpu omnepallMOHHOM M TPUEMOYHOM KOH-
TpoJe TeXHHYecKue TpeOOBaHUS K CBAPHBIM ap-
MAaTYpHBIM KOHCTPYKLIMSAM, NMOpsnok orbopa 06-
pa3loB U WX KOHCTPYKLIMS, METOABI MCIBLITAHU
no/okHbl cootBetcTBoBaTth TOCT 10922,

9.3 BusyanbHO-U3MEPUTENbHBIA KOHTPOJb
(BUK) TMIOBBIX CBapHBIX COeAMHEHMU Mo 1. 6.3.1
CJIENYET BBIMIOJIHATH B COOTBETCTBUH C TpeOOBaHUsI-
MM TIpoeKTHOM gokymeHTauu v CHull 3.03.01-87,
a HeTUIIOBBIX CcOoeIMHeHHMit 1o 1. 6.3.2 — B coot-
serctBuu ¢ ITTICP u CHull 3.03.01-87.

9.4 B ciyyae HEBO3MOXHOCTH WIH HELEJeco-
00pa3HOCTH MPOBEACHUS MEXaHWYECKUX MCIIBITA-
HHI4 CBAPHBIX COeIMHEeHUI Ha obpa3uax, otobpaH-
HBIX HETOCPEICTBEHHO OT U3[EJIMi MM KOHCTPYK-
LM, IoMycKaeTcs NMpoBeeHUEe UCTIBITAaHUM 00pas-
LIOB-CBUIeTEe e, M3TOTOBJEHHBIX TEM Xe CBapLIU-
KOM B MIEHTHYHBIX YCIOBMSIX.

9.5 Ipu paspymaniueM METOAE KOHTPOIS IS
MpPUEMKHU TFOTOBOM MPOAYKLHUM (CBAPHBIX COENM-
HEHMI apMaTypbl M 3aK1agHbIX WU3MEIHii, BBITON-
HEHHBIX B COOTBETCTBHMM ¢ TI. 6.2; 6.3; 6.4) pe-
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3yJIbTAThl UCIIBITAHKN 00pa3LioB CBapHEIX COENU-
HEHMIi, MPOBEAEHHBIX B COOTBETCTBUH C TpeboBa-
Husimd TOCT 10922, nomkHbI OTBEYaTh CleqyIO-
LIMM YCJTOBUSIM:

1) R<118 MIla;

2) 6. pe=C, 3HAYCHUSA KOTOPOIO MPUHUMAIOT:

npu R 1o 39 MIla smouutensHo C=540 MITa,

npu R cBeiure 39 mo 79 MIla BKIIOUMTENBHO
C=570 MTIla;

npu R ceeie 78 no 118 MIla BriIoynTENIBHO
C=630 MIIa,

rae R — pasMax 3Ha4eHHI Ipeaesia IpoYHo-
CTH O, TPEX KOHTPOJIbHBIX 00pPa3LIoB;
o; — Mpeje MPOYHOCTH (BpeMeHHOE COo-

NPOTHUBJIEHHE) OTACIBHOIO KOHT-
ponsHOro obpasia;

c — CpenHee 3HaYeHHe Tpeaesia IPOYHO-
CTH TpeX KOHTPOJIBHBIX 06pa3LioB.

9.6 Eciu ycrnoBue 1) He BBINOJHSAETCS, TO
MapTHIO TOTOBOM MPOAYKLUHH MPUHUMAIOT Ge3
ydyeTa pa3Maxa 3HaueHMil mpeleia MPOYHOCTH
CBapHBIX COEAMHEHUM, IPH 3TOM MUHHUMAaJIbHOE
3HaYeHUe o, NO/KHO ObiTh He MeHee 550 MIla.
Jns TaBpOBBIX COEAUHEHHM 3aKIaHBIX JeTaei
MHUHHUMaJbHOE 3HA4YEHHE O, NOJKHO OBITH He
meHee 500 MIla.

9.7 I1pu HeCOONIONEHUH IEPEUUCICHHBIX TPE-
©OBaHUI1 ITPOU3BOAST MOBTOPHYIO BLIGOPKY KOHT-
PONBLHBEIX 00pasloB B KojauuecTBe 6 wit. Ecnu B
pe3ysibTaTe IOBTOPHOIO MCIBITAaHMS HEe coboaa-
ercss XoTs OBl OaHO M3 ycnoBui 11.9.2 u 9.3, To
napTuro OpakyioT.
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HTPHIIOXEHHE 1

KOHCTPYKTUBHBIE TPEBOBAHUA K APMUPOBAHHUIO
OCHOBHLIX DJIEMEHTOB 3JAHHUH
N3 MOHOJIUTHOTO XEJTE3OBETOHA

Paznen 1. ApmupoBanue
MOHOJHUTHBIX (YHIAMEHTOB

DyHIaMeHTHI 30aHUH U3 MOHOJIMTHOTO XKeJle-
300eToHa OBIBAIOT TPEX THUIIOB: OTAEAbHBIE (MOL
KaXI0H KOJIOHHOM, MUJIOHOM), JIEHTOYHEIE (1101
psAaaMu KOJIOHH B OMHOM WM JBYX HampaBieHH-
X, a TAKKE MOJ HEeCYUWMH CTeHaMM), CIUIOLI-
Hble (ITOJ BCEM 3naHUeM).

Omoeavuvie hyndamenmol

OtnenbHbie QYHIAMEHTDI MO KOJIOHHBL U ITHA-
JIOHBI 30AHUI U3 MOHOJIUTHOTIO Xene300eToHa e~
JIAIOTCS TAKKe MPEeUMYIIECTBEHHO MOHOIMTHBIMH.
[TnutHas yacTh 3TUX QYHAAMEHTOB [MPOEKTUPYET-
CsL OHO- M MHOTOCTYMEHYATOM, TOAKONOHHAs
4acTh MOXET OTCYTCTBOBaTh. PazMeps! hyHAaMEH-
TOB ONPEAESIOTCS PacueTOM.

ApPMHPOBaHUE MOLOLIBEL MOHOMUTHBIX (yHIA-
MEHTOB BBITTOMHAIOT CeTKaMU U3 CBApHOM UM BA-
3aHOM CTePXHEBOM apMaTyphl. MOryT npuMeHSITh-
¢Sl TaKXKe THUIIOBBbIE YHH(QUUMPOBAHHBIE CBapHbIC
CEeTKH, YKJIAObIBEMBIE B IBa clos, ¢ pabodyeit ap-
MATYpPO# BO B3aUMHO NepPNeHANKYISPHbBIX HAllpaB-
JIEHMSIX.

TomuuHy 3alUTHOTO ¢j1051 6eToHA ans pabo-
yeii apMaTypbl MOHOJMTHBEIX (DYHIAMEHTOB MpH-
HUMAIOT:

- NP Hanuuuu HeTOHHOM TOATOTOBKHU U IUIA
YCTpaMBaeMbIX Ha CKaJlbHBIX IpyHTax — 40 MM;

- TIPH OTCYTCTBMM OETOHHOWM [OAIOTOBKUA —
70 MM.

Huametp paboumx crepxkHei apMaTypsl (cBap-
HOW MJM BS3aHOW) MOMOWIBBI, YKJIaAbIBAEMBIX
BIOJIb CTOPOHBI 3 M U MeHee, IOJKeH ObITh He
meHee 10, a cTepxkHeit, yKiaaplBaeMbIX B0Jb CTO-
poHbl Gomee 3 M, — He MeHee 12 MM.

Ilpu apMuUpoBaHUM OTHECIbHBIMU CTEPXKHSIMH
UX YKJIaablBalOT BO B3aMMHO NMEPIEeHANKYIAPHBIX
Harnpap/ieHMUsIX, NapaiieibHbIX CTOPOHAM MOAO-
wskl. 1lar crepxHeit npuHuMaioT He meHee 100 u
He Hosee 200 MM, ATMHA CTepXKHEl KaXioro Ha-
rpaBieHUs J0JKHA ObITh oAMHaKoBoi. T1pu nipu-
MEHEHHH apMaTypbl IEPUOAMYECKOro mpodust ABa
KpalHUX psja nepeceyeHUil cTepkHel mo nepu-
METpY CETKH COeNIMHSIOT IyTOBOM CcBapKoit. BHyT-
peHHUE MepeceyeHns OO/UKHEL ObITh rMepeBsa3aHbl
yepes y3esl B LLIAXMaTHOM MOpPAAKe.

MuHUMATBHDBIHA MPOLEHT apMUPOBaHUS [1010-
1Bbl DYHAAMEHTOB HE PErTaMEeHTHUPYETCS.

ITpu BO3MOXXHOCTH M3rOTOBACHUS M TPAHCIIOP-
THPOBaHUS CETOK DONBLIMX Pa3MEpPOB PEKOMEHIY-
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€TCSL apMUPOBaTh (DYHIAMEHThI LEJIbHBIMUH CETKa-
MK Ge3 ycTpoicTBa CTHIKOB. MOXHO TakXe mpH-
MEHATh Y3KHE CETKM ¢ MPONOJbHOIl paboueit ap-
MaTypoi, yKJaabiBaeMmble B ABYX ILUIOCKOCTIX Ta-
KuM oOpasom, ytoObl pabouasi apMatypa B Bepx-
HMX M HHMOKHMX CETKax IMPOXOAMJIa B ABYX B3aUMHO
NepIIeHAUMKYIAPHBIX HarmpaBiaeHusiX. CeTKH B Kax-
NOH TUIOCKOCTH YKJIaABIBAIOTCS PANOM OPYT C ApY-
roM 0e3 HaXJIECTKH.

[Tpu pa3zmepax CTOPOH IMOAOLIBHI (DYHAAMEH-
Ta 3 M 1 6oJiee peKOMEHAYETCS [TOJIOBUHY CTEPX-
Hell apMaTypsl 00peiBaTh Ha paccrosinuu 0,1L ot
Kpas nofowesl GpyHaameHTa (L — cTOpoHa Io-
powBbl pyHpaMmenTa). [lpu 3ToM [UTHHA BCEX CTEP-
JKHEH MoJDKHA ObITh OMMHAKOBA, a MX YKJIaAKa [Mpo-
WU3BOOUTLCS Bpa30bexky co CMEUIEHHEM IO Ipo-
TUBOIIOJIO0XHBIM CTOPOHAM MOAOLIBE! (DYyHIAMEH-
Ta yepe3 OINH CTepPXKEeHb.

IIpu apmupoBaHMM (PYHAAMEHTOB LEABHBIMU
CeTKaMM PEeKOMEHIYeTCs YKJIaablBaTh MX B IBYX
CNosIX, IPUHMUMAsI pasMephbl B IUIaHE CETKM, YKIa-
ZIBIBAEMOIi MOBepXy, paBHbIMHU 0,8 cOOTBETCTBYIO-
LIMX pa3sMEpPOB HMXKHEH CETKH.

ITpu apmupoBaHuu (QyHIAMEHTOB CETKAMH C
pabouell apMaTypoil OJHOIrO HallpaBIeHUsI PEeKOo-
MEHIYyeTCsI IPUHMMATh TaKOM THII CETOK, B KOTO-
POM 4YacTb CTEPXKHEN He NOBOJAUTCH A0 Kpas, WK
VKJ1aAbIBaTh CETKM OIHY Ha APYIYIO C B3aUMHOMH
pasaBHXKKOM.

TTOAKONOHHUKHM, €C/IH 3TO HeoOXoAUMO IO
pacueTy, apMUPYIOT MMPOJAOJLHON U IMONEpeYHONH
apMarypoif Mo NpUHUUNY apMUPOBAHUS KOJIOHH
(cM. Tabm. 9).

B MOHOMWUTHEIX (hyHAAMEHTaX ¢ MOHOJIUTHBI-
MU KOJIOHHAaMH IJIs1 yA0OCTBA YCTAHOBKM Onairy6-
KW pasMepsl ITOIEPEYHOro CeYeHUs NMOAKOIOHHN-
Ka MPUHUMAIOT YBEJIUYEHHBIMH OTHOCUTEIBLHO
pa3MepoB KOJOHHBI Ha 50 MM B KaXyI0 CTOPOHY.
OTMeTKy Bepxa (QyHIaMeHTa (ITOJKOIOHHUKA)
Ha3HayaT Ha 50 MM HMXE YPOBHS YUCTOrO Ioja.

Ins ocylLeCTRICHUS 3a[IeJIKH XKeIe300€TOHHBIX
MOHOJIMTHBIX CTOEK B OYHAAMEHTHI U3 TIOCAEAHUX
YCTPAaMBalOTCS BbINYCKU apMmatypsl. CeueHue ap-
MAaTyphbl BBIMYCKOB NOMKHO OBITH HE MEHEe pac-
YETHOTO CEYeHUs apMaTyphl CTOEK Ha ypOBHE 00-
pe3a dhyHaaMeHTa.

BbInycku apMarypsl J0MKHBI GbITh COEIMHE-
HbI XOMYTaMU (MTPHUBapeHHbIMK MM TIPUBA3aHHbI~
MU), [PUYEM TEPBBIN XOMYT CTABUTCH Y HUXHUX
KOHIIOB apMaTryphl, a BTOpOH — Ha pacCTOAHUM
100 MM Huxe obpesa dynmamenTa (puc. 1.1).

[Mpu GonbliIol BRICOTE MOAKONOHHMKA MOXET
BLIMOJHATECA AOMOJHUTEIbHBIH HWXHHH CTHIK
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Pucynox 1.1 — CryneHuaTbie Xe1e300eTOHHBIE (DYyHAAMEHTH

MPOJAOCALHON apMaTyphbl ITOAKOJOHHUKA C BBITTYC-
KaMM apMaTypbl U3 BEPXHEN CTYIEHHM TUIMTHOI Ya-
cti pyHaamenrta (puc.1.2).
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Pucynok 1.2 — Apmuposanne GpyHIaMEHTa MOHOAUTHOI

KONMOHHBI
a
.,___\/\___j__
I F | | 1
a—lyb | ol
|2
‘. 1 1-* 3
S N | %
I A
i | i / 5

“L__.__,_,lih h
J—J I
— J ! L

! om0 oo oSt 2 Giimes gk it |

3ajesnka BBIITYCKOB apMaTypbl B yHaaMeHTe
aoykHa ObITh He MeHee /), [eM. dopmyny (12)].

ITpu apMUpOBaHUM KOJOHH BA3aHOI apMa-
TYPOW CTEPKHH MEPUOAUYECKOro npoduisa (rpu
UX YMUCHE Y PACTAHYTOM IpaHu ceyeHus OOJblie
IBYX) CTBIKYIOT B ABYX YpPOBHsX (puc. 1.3, 1.4).
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Pucynox 1.3 — Pacnionoxenmne BhIIIYCKOB CTEpKHEI e-

PHOAHYECKOTO NpoMhUIs TSl YCTPOHCTBA CTBIKOB apMa-

TYpbI ()yHIAMEHTA ¢ apMaTypoil KOJOHHBI BHAXJIECTKY
0e3 crapku

Pucynox 1.4 — YcTpORCTBO CTHIKOB PaCTAHYTHIX CTEPXKHEN BHAXIECTKY B (PYHAAMEHTAX KOJOHH MpU pasfensHOM BeTo-
HUPOBaHUM CTYIEHYATON YacTH (yHIaMeHTa U MOIKOJIOHHMKA

@ — TIPW CTBIKOBKE BCEX CTCPXKHEH B oHOM ceueHMH; § — T0 Xke, 50 % crepxkHeil; [ — ceTka NMOIKOTOHHMKA: 2 — [TOAKOIOHHMK,
3 — CTHIKOBas ceTKa; 4 — CTymeH4aTas yacTh PyHAaMeHTa; 5 — ceTKa MoZOIIBE (PYHAAMEHTA



HdnuHy nepernycka (HaxJaecTKW) CTEpXHEN orpe-
nensitoT no dopmyne (14).

Beimycku U3 (pyHIAMEHTa HA3HAYAIOT C TAKUM
pacyeToM, UYTOOBI CTEPXHU OONbIIEH AJNMHBI M
00JiblLIETO AMAMETPa PACIIOIATATUCE 110 YIJIaM I10-
ITEPeYHOro CEeYEHMS TOJKOJOHHHUKA (KOJIOHHBI,
MTAJI0HA).

B npenenax cThiKa cieayer ycraHaBIMBaTh X0O-
MYTHI C waroM He Oosee 10 1MaMeTpoB CTepXHA
IPOAOJIBHOW apMaTypbl (OepeTcd MeHbLIW aua-
MeTp).

Boinycku cTepxxHeid U3 GyHIaMeHTOB [UIsl yC-
TPOMCTBA CBAPHBIX CTHIKOB ¢ MPOAOJBHOM apMa-
TYPO# KOJIOHH C IMOMOLUBK BAHHOH MTOJyaBTOMa-
THYECKON CBapKH IOA (DIIOCOM BBHIMOIHSIIOTCS,
KaK MpaBUI0, HA OJIHOM YypoBHe. JljiMHA BhITyC-
KOB I0JIXHA OBITH He MeHee 4d CTBIKYEMOTIO CTep-
XHS M He MeHee 160 MM; paccTogHUe B CBETY
MEXAY BBITTYCKAeMbIMHM CTEPXHSMU — He MeHee
50 Mm.

Jenmounvie hynoamenmot

Kene3obeToHHble MOHOJNMUTHBIE JEHTOYHbBIE
(byHIAMEHTBI MO/l OTAENLHBIE CTOMKH IIPOEKTUPY-

COAEPXAHME

10T B OCHOBHOM TaBPOBOTO CEeYeHUs C (PyHOAMEH-
THOM IuTOl 1 pebpom csepxy. [Ipu rpyHrax BbI-
COKO# BA3KOCTH MHOIAA IPUMEHSIOT TaBPOBbIit
npoduib ¢ pedbpom, o6palLleHHBIM BHU3 (MIpU 3TOM
HECKOJIBKO YMEHbIIAaeTcs: 00beM 3eMIISTHBIX paboT
1 ynpoiuaercst onanybka) (puc. 1.5). Pasmepsl no-
JOUIBBI ¥ pebpa MOHOJIUTHOTO JEHTOYHOTO (yH-
JlaMEHTa HA3HAYaIOTCs PACYETOM U3 YCIOBMH ero
JIOCTATOMHO# MPOYHOCTU U KECTKOCTH.

HuxHi010 nponoabHyio pabodyio apmatypy
JIEHTOYHOTO (DYHJIAMEHTA PEKOMEHAYETCH YKJIAbI-
BaTh B IIpefeNax Beeit ero mwmpuHel (puc. 1.6; 1.7).

ITpu 3TOM ceveHne apMaTyphl, pacroiaraeMon
B NpejeNiax IMPHHBI pebpa, A0KHO COCTABISTh
He mMeHee 70 % obliero KoauuyecTsa apMaTypsl,
TpebyeMou 10 pacyeTy.

CeueHue BepXHeH U HIOKHEH apMaTyphbl HeoO-
XOIMMO I[IPUHMMATh HE MeHee BeIUYMH, IpuBe-
IeHHBIX B Tabauiie 9. YkazaHHsle B Tabnuue 9 rpo-
LIEHTHI aPMHPOBAHHKS AOJDKHBI IPUHUMATHCS 110 OT-
HOIIEHHUIO K IMONEpEeYHOMY ceyeHHio pebpa (0e3
CBECOB MOJIKH).

JIns apMUpOBaHUA JTEHTOYHBIX (DYHIAMEHTOB
crenyeT MpeuMyIIecTBEHHO MPUMEHSTH CBapHbIe
CETKU M KapKackbl.
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Pucynox 1.5 — Jlentounbie PyHAAMEHTBI TIOI KOJOHHBL
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Pucynox 1.6 — ApMupoBaHue JEHTOYHOro (PYHIAMEHTA IO KOJOHHbBI
1 — HICKHME CBapHBIE CETKM; 2 — CBapHble KapKackl; 3, 4 — BepXHHe CeTKM COOTBETCTBEHHO KOPHITOOGpa3HbIe M TIOCKHE
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Pucynox 1.7 — ApMHUpOBaHHe TUTUT JIEHTOYHBIX (DYHIAMEHTOB CETKAMH

@ — Y3KMMH CTAHIAPTHBIMH CBAPHBIMH, 6— HECTAHOAPTHBIMH CBapHBIMH, & — BA3aHbIMH; f, 3— pﬂﬁO‘-IHﬁ CTEPAKHHM COOTBETCTBCHHO
MONKH W JIEHTH; 2 — CTBIKH CBapHBIX CETOK

I1pu BO3MOXHOCTH NOJYYEHHS CBAPHBIX CETOK,
IIMPUHA KOTOPBIX PaBHA IUMPHHE TUIUTEI (TOJIKH),
PEKOMEHIYETCS] apMUPOBATE TUTUTY CBAPHBIMU CET-
KaMH ¢ paboyell apMmaTypoi, pacIiOIOXKEHHOH B
JBYX HampaBlIeHUAX, UCTIOJIL3YS TNOMEPEYHYIO ap-
MATYpY CETKM B KayecTse paboueit apmMaTypsl Mo-
JIOK npH paboTe UX KaK KOHCOJMel, a MPoa0IbHYIO
apMaTrypy CeTKH — B Ka4ecCTB€ IIPOJOJBHOM apMa-
TYypHl JIEHTOYHOTO (yHmAameHTa, HobaBisieMoft K
apMarype Kapkacos pebep.

Ilpu OTCYTCTBMM IIMPOKHUX CETOK BO3MOXHO
apMUpOBaTh IUIMTY Y3KMMM CeTKaMu ¢ paboyei
apMarTypoit, pacnoyioXXeHHOH B OfIHOM HallpaBie-
HMH, YKJIaabpIBasi CeTKH JPYT Ha Apyra B IByX B3a-
UMHO TepNeHIUKYISPHBIX MaockocTax. CeTku B
KKI0M IUIOCKOCTH YKJIAALIBAIOTCH PSANOM OPYT C
npyrom 6e3 HaxnecTku (puc. 1.7).

B HanpasneHuu paboyeil apMaTypbl, pacnosio-
JKEHHOU BAOIb pedpa, J0JDKHbBI YCTPaUuBaThCs CThI-
KM paboueil apMaTypbl CETOK C JUIMHOM nepenyc-
Ka (HaxjecTkH), onpegensieMoi no gopmyne (14).

CTBIKM BCEX CETOK MOIYT YCTpauBaThCs B Of-
HOM TOMNEPEeYHOM CEYEHUU JIEHTOUHOTO QyHAaMEH-
Ta, eciy ob1as miowank Bcex pabounx cTepxHeit
ceTok He mpesbiliaer 50 % ceyeHUs MPOXOABHOM
apMaTtyphbl JICHTOYHOro (byHIAAMEHTA.
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[Inowans cedeHUst MPOAOIBLHOMN apMaTyphI peb-
pa ONpeaensioT pacyeToM, OIHAKO B JIIOOOM cly-
4ae CJIeAyeT IMpeaycMaTpUBaTh HENPEPBIBHYIO 1O
BCel InMHe dyHAaAMEHTa BEPXHIOW M HHXHIOI
apMatypy ¢ npoueHToM apMmuposanus 0,2—0,4 %
Kaxmasi.

Illar nonepeyHo#t apMaTypsl B CBapHLIX Kap-
Kacax He JOKeH npeBbiuaTth 20 AMaMeTpoB Impo-
JIonbHOM apMatypel. B Bs3aHbIX Kapkacax pebep
XOMYTHI NIpe/lyCMaTPUBAIOT 3aMKHYTLIMH THAMET-
poM He meHee & mm (7,5 MM) ¢ wiaroMm He Gosnee
15 auaMeTpoB NPOIOJIBHOM apMaTyphl; KOJIMYECTBO
BETBEIl XOMYTOB AOJXHO OBITh HE MeHee TpeX IpH
b <400 MM, He MeHee yeThipex npHu 400 MM < b <
<800 MM 1 He MeHee 1IeCTH NpH BonbIIeH UpU-
He pebpa.

Cnaownste naumisie pynoamenmot

CoBpeMEHHbIE MOHONUTHBLIE 3[aHUSA MMEKOT
pa3HoOoOpa3Hble apXUTEKTYPHO-IJIAHUPOBOUYHbIE
CXEMBI ¢ MPEUMYILECTBEHHO HEPEryasipHbIM pac-
MOJIOXKEHUEM BEPTUKAJIBHBIX HECYIIMX 3JIEMEHTOB
U Pa3’HO3TAXHOM! IUIOLIANbBIO 3aCTPOUKH.

3710 00YCNOBIMBAET HEPAaBHOMEPHOE Harpyxe-
HHUE OCHOBAHMSI M IPEATIOYTUTENBHOE MPUMEHE-
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BAIOT VIUMHEHUs (DaHKEeTKH) 10 THUIY KanuTenei
KOJIOHH 06e30an104HbIX nepekpbITuit (puc. 1.9; 1.10).
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Pucynok 1.8 — Cnnowtibie MmInTHeie GyHIAMEHTHI

@ — 8 — IUIMTHI COOTBETCTBEHHO TUIOCKast, peBpucTas U Ko- ST r T ; "\\
pobuaras \ ~3- __ﬂ:__-__é__,-_-.ﬁ:]_
2l T2 : ¥
HUE CIUIOLIHBIX IUIMTHBIX (DYHAAMEHTOB U3 MOHO- \ I |
JINTHOTO Xeje300eToHA. TR : | : I i
L]

[TautHble QyHIAMEHTHI BBITTOAHAIOT B BUHIE \ _‘ L J_—_ i A [ !-] B R T
XKEeJIE300€ TOHHBIX MJIOCKUX, PEOPHUCTBIX MWK KOPOO- \ | |
qaThIX MUt (puc. 1.8). \ ‘ ‘ 34 |3 |

= [ : l

Haubonee ahdbekTUBHBIMHI U, C/Ie0BATENLHO, oy | T ==
LIHPOKO I[PUMEHSIEMBIMU SBISIOTCH TUIMTHBIE L -é e {Ja
iockue dyHnameHTsl. OHU TIPOCTHI [TO KOHCTPYK- \——-"i’_“‘““——lr
LMY M TEXHOJIOTUYHE! B U3rOTOBIeHNH. MOHOIUT-

HbIe Xene300eTOHHEBIEe MIOCKUE TUIMTHRIE (PyHna- Pucynox 1.9 — ®OparMeHT miaHa cruomHoro GyHaa-
MEHTB! DEKOMEHAYETCA NPUMEHSTh PH PacCcTos- MEHTa
1—1
a 6
JV-
2=2 23
K i ma
APKACH YCHICHMA | b Ber.HﬂFl apMarypa
OT MpOLaBINBAHHSA == e )
E \\ it // | PET— _.,._..J %_.._._._..._,___,,_
| r EE— 1}
i N K 1 1 ‘\ 1
Kapkacel ans HizkHas apmatypa

Kapkachl ycunenus

ukcauH apMaTvpbl
OT NpoJaBTHBaHUA

Bepxtue ceTku

R

HuxHue cetku

Kapkacel mwis
(uxcauuu apmMaTyphl

Pucynox 1.10 — ApMHpOBaHME CIVIOLIHBIX MUIOCKUX (DYHAAMEHTOB
a — apMMpOBAaHUWE BA3aHOI apMaTypoii; 6 — apMHpOBaHUE CBADHBIMM CETKAMU
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Ciutommnble naMTHbIE (PYHAAMEHTH PEKOMEHIY -
eTCsl apMMPOBaTh YHUPULIMPOBAHHBIMU CBAPHBI-
MM CeTKaMHU U Kapkacamu (puc. 1.10,6). [Tpumene-
HHE BA3AHBIX CETOK M KAPKACOB U3 OTAEJILHBIX CTep-
KHEH TpYLOEMKO M, CJIE0BATEbHO, PEKOMEH/Y-
eTcs MCIIONb30BaTh HA 00BEKTaxX CTPOUTENhCTBA,
KOT/Ia OTCYTCTBYET BO3MOXKHOCTb IMOCTABKM YHU-
(pHMUMPOBAHHBIX APMATYPHBIX M3EIHHI, a TAKXKE B
cayyae MpUMEHEHUs1 DONBIIUX AuMamMeTpoB pabo-
4yel crepKHeBOM apMatypsl (puc. 1.10,a).

IlepcneKTUBHBIM SIBJISIETCS TAKXKE apMUpOBa-
HUE (YHIAMEHTOB TSKEABIMHU CETKAMHM M Kapka-
CaMM M3 OTACTBHLIX CTEpPXXHEM, CTBIKYEMBIX Oe3
CBApKM M HAXJIECTKM C ITOMOLUBIO O0XHUMHBIX MM
pe3s00BbIX COSTUHUTENBHBIX 2IEMEHTOB (My(dT).

CaapHble yHU(DUIIMPOBAHHBIE CETKY PeKOMEH-
JLYeTCsI TIPUMEHSATh ¢ paboyeit apMarypoil oIHOro
HanpaBACHMs M YKJIANBIBAaTh MX IPYT HAX JPYrom
He 0osiee yeM B YEThIpEX MJIOCKOCTSX.

CeTKU B KaX/I0¥H MJIOCKOCTH JODKHBI YKITa/1bl-
BaThcsi 63 HAXIeCTKU B HepaboueM HanpaBICHUH
TakuM obpa3oM, YTOOLI B COCEIHMX ILIOCKOCTAX
pabodas apMaTypa CeTOK IIPOXOAUIA B EPIEHIH~
KYJISPHOM HampapleHUH.

CTbIKH pabouyMX CTEPXKHEN CETOK peKOMEH/LY-
eTCsl YCTPauBaTh BHAXJICCTKY 0e3 cBapKH.

Oo6wasn owank paboyeit apMaTyphbl CTLIKYE-
MBIX CETOK B OJIHOM CE€UEHUM A0JIKHA OBITH He 60-
nee 50 % obweit mowaan paboueil apmMatypsbi
CETOK JIaHHOI'O HallpaBieHHUS.

CeTKHU, PACIIOJOXEHHHBIE IO Bepxy (yHa-
MEHTa, JO/KHBl YKIAaAbIBaThCsl HA MOACTABKH B
BUIE CBAPHBLIX (BA3aHBIX) KAPKACOB, yCTaHABIK-
BAaeMBbIX BEPTUKAIBHO MJIM MO YIJIOM APYT K ApY-
ry (puc. 1.10). Ucnosp3yiotes Takke COenMHUTE b=
Hble 2MEMEHThl U3 BEPTUKAALHO YCTaHaB/lMBae-
MbIX METa/UIMYeCKUX npoduieit (Yyroikos, 1IBe-
JIEPOB U T.N.).

PaccTosiHue Mex 1y NOACTABKAMM OIpeAeIseTca
U3 ycroBusi obecreyeHUs HeOOXOMUMO KECTKOCTH
BepxHeil apMatypel yHAaMeHTa Ha BO3OCHCTBUE
coOCTBEHHOI'O Beca, Beca pabouMx (apMaTypLIMKOB
M1 OETOHIIMKOB) MU MacChl YK/IAAbIBAEMOTO GETOHA.

B Tom cnyyae ecnu MpOYHOCTH IUIMT Ha Mpo-
JAaBIUBAHUE HEAOCTATOUYHAS, CICAYET IPEeayCMaT-
pPHUBATh CTIELMANIBHYIO TTOMEPEUHYI0 apMaTypy, pac-
MOJOXEHHYIO B IPEAeiax rpaHeil nmupamui rnpo-
pasauBanHus (puc. 1.10).

IToa cTeHbl, KOJIOHHBI ¥ MUAOHBI 30JAHUS Cile-
AyeT MpeaycMaTpUBaTh HAM4YHe BBITTYCKOB apMa-
TYpbl M3 (YHIAMEHTOB, KOJMYECTBO U TLIOLIAMb
CEYEeHMST KOTOPbIX OMPEAE/SIOTCS PACYETOM.

AHKEPOBKA BbIIIYCKOB B IIUTHbBIX CILUIOLIHBIX
dbyHIaMeHTax ¥ BepTUKAIBHBIX HECYILUX DAEMEH-
Tax 34aHus HA3HAYAETCS aHAJIOrMYHO aHKEpPOBKE
BBIITYCKOB OTAEJIbHBIX (PYHAAMEHTOB (CM. BBIILIE).

PeOpucrbie mumTHbIe GyHIAMEHTHI PEKOMEHTY -
€TCsl IPUMEHATL NpHU Harpy3ke bomee 10 000 xkH
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Ha KOJIOHHBI U pacCTOSTHUSIX Bonee 9 M MexXy HUMH.
Takue KOHCTPYKTUBHBIE peliedud (YHAAMEHTOB
MOTYT OBITh 11€16CO00PA3HBIMM MTPHA HEOBXOAUMO-
ctu obecrneyeHus 6OBILION XECTKOCTH DyHIaMEH-
Ta. TOJILUMHY IUTUTBL B PeOPUCTBIX TVIMTHBIX DYH-
JaMEeHTaX NMPUHHUMAIOT paBHOi !/—!/ 10 TipoJieTa.
PebGpa ycTpauBarOT TONBKO 11O OCAM PSMOB KOJOHH.
Tonmuny u BoicOTY pebpa HazHAYaKT PACYETOM M
U3 TeX Xe YCJIOBUM, KaK U B JIEHTOYHBIX dyHIa-
MEHTaX oM psSabl KOJIOHH.

Pe6pa crutoiHbIX peOpUCThIX (YHIAMEHTOB ap-
MUPYIOT CBADHBLIMH JIMOO BSA3aHBIMU CETKaMMU C CO-
OnoneHKeM MpaBuI apMUpPOBaHUs pebep JIeHToY-
HBIX YHAAMEHTOB MO PAAbl KOAOHH, TUIMTHI —
CBAPHBIMM WM BSI3aHBIMU CETKAMU, DACTIONOXKEH-
HbIMH IO Bepxy v HU3Y ruThl. Konuuectso pado-
Yeil apMaTypel ONPEAeasaeTCsS PacieToOM.

IMoasie kopobuateie ynaamentsl o6ranaioT
HaubOJBLIEH XEeCTKOCThIO, HO TpeOyIOT OOMBIIO-
r0 pacxoja MaTepUaIoB M CIOXHBI B U3rOTOBJIE-
HUU. B cBA3M ¢ 3TUM Takue QyHAAMEHTH PEKO-
MEHJIYIOTCSI TOJIBKO B OCOOBIX CIy4asiX U MpH Tex-
HUKO-2KOHOMHUYECKOM 000CHOBAHHM.

Ilpu apMupoBaHuM MoaBIX KopobyaTeix (GyH-
IAMEHTOB, KaK ¥ BCeX JIPYTUX CIUIOUIHBIX QyHAA-
MEHTOB, J10/UKHbBI COBITIONATECS M3I0KEHHbBIE BblLLIe
ob1LUMe KOHCTPYKTUBHBIE TpeOOBaHUS.

Ceaiinbte pyndamenmut

CsaitHble (hyHIaMEHTBI COCTOAT U3 XeJe300e-
TOHHBIX CBall M XKene300eTOHHBIX POCTBEPKOB. MX
YCTPauBaKT B BUIE:

- JIeHT IO/l CTEHDbI 3AaHUH C PacIoNOXKEHUEM
CBail B OMH, ABa U Bonee psuoOB;

- «KYCTOB» I10f1 KOJOHHBL (puc. 1.11);
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Pucynox 1.11 — Caaiitpiii dyHIAMEHT MO KOMIOHHY

I — konoHHa; 2 — NOAKOMOHHMK; 3 — IUTMTHAs vacTh, 4 —
CBau



- CIUIOLLHOTO «CBAifHOrO» MOJI, MOI TSKENble
COOPYXEHMS! CO CPAaBHUTENILHO HeOONbIUMMHU ra-
OapuTaMu B IUIAHE UM PACIIPElCNICHHBIMU 10 BCEi
rIoHIaau Harpyskamu (puc. 1.12);
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Pucynox 1.12 — Tlpumep pacrionoXeHHs CBail B BUIC
CBaMHOIO Mo

- OIWHOYHKIX CBail WU CBal-KOJOHH, Y KOTO-
PBIX BBICTYIMAIOIIAsA Hajl MOBEPXHOCTBIO I'DYHTa
YacTb 3aMeHsET KOJOHHY.

B MOHONUTHOM CTPOUTENBCTBE IPUMEHSIOT 3a-
6uBHBIE (3aBOjCKOro uM3rotoBinenus) (puc. 1.13;
1.14) 1 HaGuBHbIe (ITOCTPOEYHOIO U3TOTOBIEHUS)
cgau (puc. 1.15).
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Pucynox 1.13 — KoHCTPYKLIUA XKeNe300eTOHHOM cBau
KBaJpaTHOTO CEYeHHS C MOMEPEeYHbIM apMUPOBaHHEM
CTBONA

a — oM BUA; 6 — KOHCTPYKLIMSI OCTPUSI CBaW C Hampsra-

eMoil apmMarypoii; 8 — 0 — NpHUMepbl apMHPOBaHHUsA CBau ap-

MaTypoil COOTBETCTBEHHO CTEPXKHEBOH, HanpAracMom npsmge-
BOH M HanpAraeMol npoBOJIOYHOM

Pucynox 1.14 — KoHcTpyKIMA Xene306eTOHHBIX MMOIBIX
KPYTIJIBIX CBail M cBaii-obo1ouex

a, 0 — uenbHbIE CBAH W cBau-0B0JIOYKH COOTBETCTREHHO Dea
HaKOHEeYHMKa H ¢ HAaKOHEYHUKOM; ¢ — OONTOBBIC NEMEHTHI
CTBIKOB CEKLMi; ¢ — CBAPHBIC 3JICMEHTH CTHIKOB CEeKLMH
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Pucynox 1.15 — Apmupoanue 6ypoHaGHBHBIX CBait

a — ¢ — cBaM, apMHpOBaHHBIE COOTBETCTBEHHO Ha BCIO Y-
6MHY, YKOPOYEHHBIMH KapKacaMM M KapKacaMH ¢ YacTHYHO
0BopBaHHBIMM CTEPXKHAMH




3abuBHBIE CBAKM M3rOTABIMBAIOT MPSAMOYIOJb-
HOTO, KPYIJIOTO U KOJBUEBOro CeYeHH ¢ Harpsi-
raeMoii ¥ HEHANpATaeMoi apMaTypou.

CBay KBaJApaTHOTO CEMeHUs MMEIOT [UIMHY OT
3 no 20 M ¥ pa3Mepbl NOMNEPEYHOrO CEYEHUS OT
200 mo 400 mM.

Kpyribie nosnbie cBa MOIYT ObITh LETbHBIMU
JUTMHOM 4—12 M M COCTaBHBLIMM IIpM JUITMHE CeK-
ui 6—12 M.

Iuamertp kpyrisix csait 400, 500, 600 u 800 mm,
cBait-06omouex 1000, 1200, 1600 mM.

IIpu apMupoBaHuy 3a6MBHBIX CBal HeHanNps-
raeMoii apMaTypoii 1e1ecoobpasHO UCIOIb30BaTh
B KauecTBe paboueit apmarypy knaccos AS00C u
AS500CII, uMeroulyio npenenbHble Jedopmaiuu
IIPU CXaThH, GIM3KUe MO BETUYMHE MpeaebHbIM
nedopmaiusm 6eToHa NpU CXKATHU

e, = 0,/E, = 500/2X1075 = 250x 107,

B sTom ciyyae He MPOMCXOAMT, KakK IIpH ap-
mupoBaHuu KnaccoM A400, BhIMyYMBaHUSA apMa-
TYpHl IIPH JIOCTHXXKEHHUM €10 TEeKYYeCTH BO BPEMSI
3a0MBKY paHbliie JOCTIDKEHUS [IpeaenbHbIX qedop-
MalMii B 6eTOHE, BBI3BIBAIOILETO BHYTPEHHME pa-
CTATMBAIOLIME YCUIINA U NIPEXICBPEMEHHO paspy-
Laolero 6eToH BepXHei YacTy CBaw.

HabuBHBIe cBau yallle BCETO YCTPaMBaIOT B BUIIE
Xene300eTOHHBIX OypoHAaOMBHEIX CBall C YIUMPEH-
HOI nATOH M 6e3 Hee. OHM MpeacTaBasIOT coOOM
37IEMEHTEI M3 MOHOJIMTHOTO XeJe300eToHa, 6eTo-
HUpYEMBbIe B IpeBAPUTEIbHO MPOOYPEHHBIX CKBA-
XuHax ¥ uMmefoT Jnuny 10—40 M u 1uameTp cTBo-
na cpau He MeHee 400 MM.

CaBalo apMHMpYIOT B 3aBUCUMOCTH OT JIEHCTBYIO-
1IMX Ha Hee Harpy3ok. IIpu nelicTBUM TONBKO Bep-
TUKAJIBHBIX CKMMAIOILUX YCHIIHIA, KOTAA He Tpedy-
eTcs1 pabouero apMUpOBaHMS, CBAIO CJIEAYET KOH-
CTPYKTMBHO apMHPOBATH TOJBKO B BEPXHEH 4acTH
noctaHoBkou 4—12 crepxneit @14—20 mm u u-
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COAEPXAHME

Hoit 1400—2000 mM. BeInycKy U3 cBai UISt CBSA3M C
POCTBEPKOM [IO/IKHBI UMETh WTHHY 250—400 MM.

Ilpu meiicTBUM Ha CBAalO FOPU3OHTATIbHBIX Ha-
IPY30K H MOMEHTOB apMUPYIOT BeCh CTBOJ JIMO0
€ro 4acTh, OINpelesisieMyl0 PACueTOM, C YUYETOM
HeoOXOAMMOM MJIMHBEl 3aaHKEPUBaHUA paboyeii
apMartyphl.

ApMHPOBaHKUE OCYILECTBISIETCS B BUIE KECT-
KOro Kapkaca, YCWIEHHOTO MPHUBApKOil Tomnepey-
Hoi apMaTtypsl @10—16 MM HJIX XOMYTOB U3 IIO-
JIOCOBOM CTAIM TONLKUHON @5—6 MM M LIMPUHOM
50—60 MM ¢ mrarom 3—4 M 10 UIMHE KapKaca.

PocrBepku cBaiiHbIX QyHIAMEHTOB Yalle Bce-
TO BBIMTOJIHAIOT B MOHOJIMTHOM 2Ke/1€300€TOHE.

ITTuTB pOCTBEPKA PEKOMEHIYETCSl apMUPOBATh
B K2X/1I0M HalpapBi€HHUH OTAC/IAbHBIMU CBAPHBIMU
CeTKaMU IPU PacCTOSHUM MeXKIY pabouyuMHU cTep-
kHsaMu 200 mm. Capka 10/pKHA OBITE BO BCEX TOY-
Kax MepecevyeHus CTepKHelH. MOXHO NpUMEHSATh
TAaKXKe M BS3aHbIE CETKU MPU YCIOBUM 0053aTENb-
HO# CBapKH BCEX TOYEK MepecedyeHUs B ABYX Kpam-
HHUX psax 1o nepuMeTpy ceTok. Jnsg obecnevyeHus
aHKepOBKH paboueil apMaTyphl MO KOHIIAM CETOK
Ha pacCTOSIHUU 25 MM OT KOHIIA TIPOAOIBHEIX CTEP-
JKHEM MpeaycMaTpHBalOT MOMEpPeyYHble CTePXHU
MONOBHHHOIO (M0 CPaBHEHUIO C TMPOAOIbHEIMH)
JAuaMeTpa.

Ilpu 3amenke BEpXHUX KOHIIOB CBaif B IUIMTY
pocTBepKa Ha miyouHy 50 MM apMmatypHble CETKH
YKJIAIBIBAIOT CBEPXY Ha ToJIoBY cBaif. [Ipu Gonplieit
rayGuHe 3aleNKi CBail B POCTBEPK ITOMMANAoLIyie
Ha CBaM CTePXHH CETKM BBIpe3aloT, obecrneuuBasi
TakuMM o0pa3oM 3alIUTHBIN coit cBan 50 MM.

KoMneHcanvo BEIpe3aHHBIX CTEPXKHEN MPOU3-
BOISIT YKJIaIKO#t IOTIOJTHUTE IbHBIX CTEPXKHEH, IIpH-
BS3bIBAEMBIX K OCHOBHOMH CETKE.

ConpsoKeHue CBad ¢ POCTBEPKOM BBITIOTHSIOT
B BMIIE YCJIOBHO-1UIAPHUPHOIO ONUPAHKA MM XKe-
CTKOro 3amemMueHus (puc. 1.16).
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Pucynox 1.16 — TIpuMepbl KOHCTPYKTMBHOTO PELUEHMS COTIPXEHMS Ke/e300eTOHHOM CBaM ¢ MOHONHMTHBIM POCTBEPKOM
a — IapHUMpHOE OTMpaHue; 6 — XKecTKad 3anenka; | — pocTeepk; 2 — OeTOHHAs MOArOTOBKa; 3 — cBas; 4 — apMaTypHbIE BBIIYCKH



Ilpu wiapHUPHOM ONMHMPAHHMH TOJOBY CBAW 3a-
IenbIBAIOT B pOCTBepK Ha 5—10 cm.

XKecTkoe conpsxeHUe CBai C POCTBEPKOM OCY-
LIECTB/ISIIOT 3al€/IKOM rOJIOBBEI CBaM Ha TNyOuHY,
COOTBETCTBYIOLLYIO JIJIMHE aHKEPOBKM apMaTyphbl,
Jmbo 3aj1e/IKOi B POCTBEPK BBIMYCKOB apMaTyphl
Ha JUIMHY UX AaHKEPOBKH.

B mocnennem cityyae B ronoBe MpeaBapUTesib-
HO HATPAXKEHHBIX CBall IODKEH BGBITh MPEL1yCMOT-
PEH HeHanpsAraeMsli KapKac, BBIIIOIHSIOIIMIL POJIb
aHKepHOil apMaTypsl. JImuHa aHKEePOBKHU orpene-
nsercst no gopmysie (12). ImybuHa 3amenKku rojio-
Bbl CBaW B POCTBEPKE He [O/KHA ObITh MEHbIIIE
auameTpa csaM (OoJblUeH CTOPOHBI €€ CeYeHUs ).

Pa3nen 2. Apmuposanune
MOHOJHTHBIX CTOEK H CTeH

TIpu MpoOEKTUPOBAHUM PEKOMEHIYETCS IIPUHU-
MaTh ONTUMAJIbHbIE KOHCTPYKTHBHBIE ITAPAMETPBI
MOHOJIUTHBIX CTOEK (KOJIOHH, MUJIOHOB), YCTAHAB-
JIMBAEMblE HA OCHOBE TEXHMKO-3KOHOMUYECKOTO
aHanu3a. [Ipu 3TOM MUHUMANBHBIN pa3Mep Tone-
PEYHOTO CEYEHUS] KBAAPATHBIX M KPYIJIbIX KOJOHH
PEKOMEHOYETCS MpuHKUMaThL He MeHee 30 cm, wis
KOJIOHH C BBITSIHYTBIM MOMEPEYHLIM CeYEHHEM
(nuonoB) — He MeHee 20 cM, Kiace 6eToHA CTOeK
[IPUHUMAETCS, KaK IpaBuio, — He MeHee B25 u
He 6onee B60. KoHCTpyKTHBHbBIE MapaMeTpbl KO-
JIOHH PEKOMEHIYeTCS TPUHUMATh OIUHAKOBBIMH
Ha OJTHOM YPOBHE TIEPEKPBITHH.

B cxxarbix cToiikax ceueHue mpoioibHO apma-
TYPBl U €€ MUHUMANBHBII AHAMETP NOJLKHEI COOT-
BETCTBOBAThH BEAMYMHAM, YKa3aHHBIM B Tabsmie 9.

MakcuManbHbIi IMaMETp B CTOMKax OBBLIYHO
ne npesbitnaeT 40 mm. [i1g 0cobo MOLIHBIX CTOEK,
MIPU COOTBETCTBYIOLIEM OOOCHOBAHUY, MOLYT IIPH-
MEHSTLCS CTEPXKHU BONBLUINX AMAMETPOB.

B croiikax ¢ MeHbILIEH CTOPOHOM b > 25 cM JiU-
aMeTp [POAOILHOI apMaTyphl PEKOMEHAYETCs NPy -
HMMaTh He MeHee 16 M.

[To mHHBIM cTOpOHAM CeueHHit BHEIIEHTPEH-
HO CXKAaTBIX CTOEK ([TUJIOHOB), €CITM HE TIPEAYyCMOT-
peHO CHelMalbHON apMaTyphl [0 pacyeTty, cra-
BUTCSI KOHCTPYKTHMBHAsI apMaTypa JAuMamMeTpoM He
MeHee 16 MM ¢ urarom He Gosee 400 MM.

Hns pabouero apMUpOBAHUS CXKAThHIX CTOEK
PEKOMEHAYETCS MPUMEHTh 3(h(eKTUBHBIN apMa-
TYPHBIH TMpokaT kKnacca npounoctu 500 MIla
(AS00C u AS00CIT), uto obycaornuBaeT adpex-
TUBHYIO COBMECTHYIO paboTy HeToHa U apMaTyphl
M €€ IKOHOMUYHOE MPUMEHEHMUE.

B pesyabTate GAH3KHX 3HAYEHHIT NIPEAETBHBIX
nedopmalnit 6eToHA M MpeaesbHBIX YIIPYIUX JIe-
dopmMaLMii apMaTyphl He MPOUCXOAUT BhIITydYHBa-
HHUS €€ M3-3a [OTEPU YCTOMYMBOCTU NPH AOCTH-
JKEHMU MIacTUYECKOoro aeopMUpOBaHUA paHee
JOCTHXKEeHUs nedopMalusiMu GETOHA TIpeieIbHBIX
3HAYCHUN.
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KOHLBI MpoNoabHbIX pabounx crepxHeit ap-
MaTyphbl JUIA MOHOJUTHLIX CTOEK NUAMETPOM [0
40 MM BKJIIOYMTEIBHO, HE TIPUBAPUBAEMBIE K aH-
KepYIOUIUM JETANAM, JOJDKHBI OTCTOSATH OT TOpLA
3jIeMEHTa Ha PacCTOSIHUU HE MeHee:

15 MM — JU1S CTOEK JUIMHOM 10 6 M BKJIIOYH-
TEJIBHO;

20 MM — g cTOEK UInHOl Gonee 6 M.

Toplibl MOMEPEYHBIX CTEPXKHEH CBAPHBIX Kap-
KaCoOB CTOEK AO/KHBI MMETh 3alLMTHBIN CIIOWU He
MEHee 5 MM.

Ilnomans ceyeHus: paboueil apMaTypsl CTOEK
ONpeAe/IsSeTCS pacyeToM M I1o Tabauue 9; B TO Xe
BpeMs ee He peKoMeHayeTcs, 6e3 COOTBEeTCTBYIO-
uero o6ocHoOBaHWs, HaszHauyath Oonee 5 % ruio-
LA/ TIOIIEPEYHOrO CEYEHUS CTOMKU. Makcumanb-
HO JIOIMYyCKAaeMBbIi TIPOLIEHT apMHUPOBAaHUS CTOEK B
J000M CeYeHHU (BKIIHOYAS YYACTKM C HAXJIECTOY-
HBIM COeIMHEeHHEM apmarypbl) — 10 %.

Bce crepxHu mpoponbHoit paboyeit apMaTypsl
PEKOMEHIYeTCS Ha3Ha4aTh ONMHAKOBOTO AMaMeETpa.
B ciyyae ecnu nponosipHas apMaTypa KOHCTPYMpY-
€TCS M3 CTEPXHEHU pa3HOro Auamerpa, 1onyckaer-
CsI IpUMeEHEHWE He DoJiee ABYX pa3HbIX IMAMETPOB,
HE CYUTasi KOHCTPYKTUBHBIX CTepxHel. [1pu sTom
CTePXKHU OOMBILIETO AUAMETPa CIIEAYET PaclioaraTh
T10 YIJIaM IMOMEPevuHOro CeYeHUs CTOeK.

ITpononbHyto pabouyio apMaTypy BHEIIEHTPEH-
HO CXAaThIX KOJIOHH PEKOMEHIYeTCs pacrojiarath
IO IpaHsaM, MEPIEeHAUKYISIPHBIM IUIOCKOCTH M3-
riba kojoHHBI. [IpogonsHyo pabouyio apMmarypy
NPU KOCOM BHELIEHTPEHHOM CXKAaTHH KOJIOHH pe-
KOMEHIYETCA KOHLEHTPUPOBATh B YIJ1axX CCYeHHMS.

JI1MHBI NPOIOJIBHBIX CTEPXKHEN apMaTyphl CTO-
€K JOJIXHbBI, KaK IIPaBWJIO, Ha3HA4YaThCs TaKUM
obpa3omM, 4TOOK! ObUIa UCKITIOYEHA TTOTPEOHOCTD
B CTbIKaxX. B cayyae HeobxomuMmocTH ycTpoficTBa
CTHIKOB BHaxXJIECTKy (6e3 cBapKH) pacriojiaraTh Ux
caeayeT [PeuMYLIECTBEHHO B MECTaX U3MEHEHUS
Ce4YEeHUs CTOEK WM yCTPaMBaTh Ha YPOBHE Bepxa
MEPEKPHITUI C IIOMONIBK BBIIYCKOB MO aHaIO0-
MU C BBITYCKaAMU M3 QYHAAMEHTOB (CM. BBILLE).
Ilpu BeicOTe 3Taxa MeHee 3,6 M WM MpU TPO-
IONbHON apMaType d = 28 MM CTBIKH PEKOMEHIY-
€TCS YCTpauBaTh Yepes3 3Tax.

B cTynenuarsix cToliKax mponoiibHasg apMaTypa
BEPXHEI0 y4acTKa JIo/KHA ObITh 3aBeicHa B OCTOH
HMKHEro ydyacTKa He MeHee YeM Ha [UTMHY aHKe-
POBKH.

BhInycKu cTepxkueil U3 croek ¢ 601bIIMUM MOo-
MEPEYHBIM CEYEHUWEM HUXKHEIO 3Ta)Xka B KOJOHHY
C MEHBILIWUM [1OMEPEYHLIM CEYEHMEM BEPXHEro 5Ta-
Ka PEKOMEHAYETCS OCYLUECTBISATE B COOTBETCTBMH
¢ pucyHxoM 2.1. [Ipu 3TOM nepeBo/ CTEpXHEN U3
O/IHOTO 3Ta)xa CTOMKMU B APYroM OCYLIECTBISIETCS
nyreM ux orruba ¢ ykioHom He Gosee 1:6. HacTs
CTEepXHEeN CTOMKHM HHXKHErO 3TaXa MOXET OBITh 10-
BedeHa A0 Bepxa nepekpbiTus (puc. 2.1,6) U He
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Pucynox 2.1 — CXeMBI yCTPOHCTBA CTHIKOB MPOAOJIbHBIX CTEPXKHEH MOHOJHMTHBIX CTOSK MHOTO3TAXKHBIX 31aHHHA

a — TPY OJMHAKOBOM CEYeHMH cTOeK (KONOHH) BEPXHET0 M HUXHEro 3TaXeil; 6, § — MpPH pasiMYMK He3HAYMTETBHOM M DE3KOM B
CeYEHMSAX CTOEK BEPXHETo M HHXKHETO 3Taxei
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3aBOAMTBLCH B CTOMKY BEPXHEro 3Taxa, ecld OHa
TaM He HYXHa no pacuety. B ciyuae peskoit pasHu-
bl B CEYEHUHN CTOCK BEPXHEIO M HUIKHETO 3Taxei
BBIMYCKH CJIEAYeT YCTPAUBATh YCTAHOBKOM CIeLM-
aJbHBIX CTEPXKHEH B KOMMYECTBE, HeOGXOIMMOM
IUIA CTOMKYM BepxHero 3taxa (puc. 2.1,6).

I'nybuna 3agenku (WiMHA aHKepoBKH) pabo-
Yel MPOLO/LHON apMaTYpPLI B CTOMKE HHXXHErO 3Ta-
XKa [1o/kHa OBITh He MeHee TpebyeMoit o dopmy-
ne (12), a AnuHaA HAXJIECTKH CTEPXKHEN B CTHIKE —
o dopmyne (14).

PaccrosHue MeXay OCSMMU CTepKHEl IPOI0ib-
HOI apMaTypbl CTOEK AOJDKHO TTPHHUMATHCSI He 6o-
nee 400 mm.

ITpu paccTosiHum Mexay paboyrMu CTEPXKHS -
mu bonee 400 MM MeXIy HUMU HEOOXOIMMO yC-
TAHaBJMBATh KOHCTPYKTUBHBIE CTEPXHU AUaMET-
poM He MeHee 12 MM c TeMm, 4YTOOBI pacCTOSTHMSA
MeXY MPOJOJIBbHBIMHU CTEPXKHSIMU ObLIHM HEe 60-
nee 400 mm.

PaccrosinMe B CBETY MeXIy MpPOMOJbHBIMU
CTEPXKHAMH MOHOJIMTHBIX CTOEK CJAEAyeT HA3HAYATh
He MeHee 50 MM U He MeHee AMaMeTpa CTepXHENR.

Il coepkvBaHMA IONepeuHBIX aedopmMartmii
OeTOHa M NpPEAOTBPAlleHUsl BHIMYYUBAHUS TPO-
JONBHOM apMaTyphl B J1060M HATpaBleHUH B XKe-
J1e306€TOHHBIX MOHOJHUTHBIX CTOMKAX TIPUMEHSIET-
csl MOMEepeYHoe apMHpPOBaHUE B BUAE XOMYTOB,
CBAapHBIX CETOK, CIIMpaneit. XoMyThl, OXBATHIBAIO-
L(Me TMPOJNOJBHBIE CTEPXKHU CTOEK, Ha KOHLAX
JOJKHBI UMeTh KpIoKH. TTpu ucrnonb3oBaHuu s
paboyero IpoaOJILHOTO apPMUPOBAHUS APMATYDHI
knaccoB AS00C u AS00CII u3 mapok cranu Cr3
(I1C, CIT, I'TIC), 25T2C ¢ comepxaHHeM yIaepo-

COAEPXAHME

na menee 0,24 % nonyckaetcsi npuBapka (npuxsaT-
Ka) XOMYTOB K NPONOJBHBIM CTEPXHAM. B 3TOM
cjlydyae yCTpOMCTBO KPIOKOB Ha KOHL@AX XOMYTOB
He TpebyeTcs.

st yCTpOHCTBA XOMYTOB CTO€K, CETOK M CITH-
pajeil pEKOMEHIYETCSA MCIIOJIb30BaTh [IaAKYIO ap-
MaTypy knacca A240 (A-I), a Taxcke apmatypy ne-
puoandeckoro npogunsa kiaccoB A400, A500, B400
u B500 pacumpeHHoro coptamenTa (cM. pasm. 1.2).

IMomnepeyHast apMaTypa J0/DKHA YCTAaHABIMBATh-
Cs y BCeX IMOBEPXHOCTEH CTOEK, BOMU3U KOTOPHIX
CTABUTCS [IPON0JIbHASL apMaTypa.

KoHCTpyKiMst XOMYTOB B CTOMKaX A0JDKHA OBITh
Takoi, YTOOBI MPOAOJIBHEIE CTEPXKHU (IT0 KpaiHei
Mepe 4epe3 OJMH) pacliollaraiich B MECTax Iepe-
ruba xoMmyToB. [lpu wupuHe croiiku b < 40 cM u
YKCJIE CTEPXKHEN ¢ KaxIoi CTOpoHbI He Ooliee ye-
ThIPEX [IOMYCKAETCH OXBAT CTEPXKHEH OTHUM XOMY-
ToM. B KoJIOHHAX ¢ BBICOTOIt ceyeHus h > 45 cm, B
3aBUCMMOCTH OT YMCJIa CrepxHeil OOKOBOM apMa-
TYPBI, CTABATCS TOTIOJHUTEbHBIE XOMYThI COIJIac-
HO pucyHkam 2.2 u 2.3.

O6pa3oBaH{e NPOCTPAHCTBEHHBIX KAPKACOB M3
ILTIOCKUX B MOCTPOEUHBIX YCTOBHSX MOXET IMpO-
HU3BOAUTLCH JIEKTPOAYTOBOM CBapKOM| Iloneped-
HBIX CTEpPXHEI KapKacoB B COOTBETCTBMU C pH-
cyHkoM 2.3. JIluameTp NOMEPEeYHEBIX CTepXHeil B
ITOM cllyyae J0/DKeH ObITh He MeHee 8§ MM. Yucno
TIPONOJIbHBIX CTEPXKHEH B IUIOCKUX KapKacax pe-
KOMEH1YeTCsl [IPUHUMATh He Oojiee yeTkipex. du-
aMeTphl CTepXHeN BA3aHOH nonepeyHoi apmary-
pPBl B 3aBUCUMOCTH OT IMAMETPOB MPOIOJbHBIX
CTepXKHeil ciaeayeT NpUHUMATh HE MEHEE YKa3aH-
HBIX B Tabnuue 2.1.

§ b=
oo
Vi = VI
N - >
1= o
2 3
300 < h < 500 600 < h < 800 I h |
1200 < & < 1500
gy
g »
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s
Wi
8
= —
hw
e S “h T3,

Pucynox 2.2 — TlpuMeps! apMUPOBAHKSA CEYCHHI KOJOHH C PEKOMEHIYEMBIM KOJTMYECTBOM CTEPXHEH BA3aHBIMM Kap-
KacaMH
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Pucynox 2.3 — TlpuMeprl apMUPOBaHMs CEYEHHIT KONOHH ¢ PEKOMEHAYEMBIM KOJIMYECTBOM CTEPXKHEH CBAPHBIMU
CeTKaMHM

1 — ceTka; 2 — ceTKa WK COeIMHUTENbHBIN CTePXeHb; 3 — COSAMHUTENbHBII CTepXKeHb (ILUMuUIbKa); 4

— XOMYT; 5 — nonepeyHas

apMaTypa B BMIe CBapHOH CeTKH; 6 — OTAe/lbHbIe CTEPKHH TMPOHOILHON apMaTyphl

Ta6auuwa 2.1

HauMenbwinmii gonyckaeMslil IMaAMeETp, MM,
TpH AMaMeTpe NMPOJOIBHEIX CTEPXKHEH, MM

CTepXHEeH MonepeyHOl apMaTyphi

12 16 18 20 22

25 28 32 36 40

6/5,5* 6/5,5 6/5,5 6/5,5 6/5,5

8/7,0 8/7,0 8/7,0 10/9 10/9

cornacosauuio ¢ HUMXKB).

* B 3HaMeHaTenie NPUBOAATCA TIPOMEXYTOUHBIE AWAMETPHl TOMepedHOH apMartypsl Kiaccos A400, AS00, B400, B500 (ro

Paccrosanus Mexiy monepe4yHoit apMaTypoi y
Kax/0# rpaHy CTOMKM NONKHBI Ha3HAayaThCs B
COOTBETCTBUM C Tabnureit 9.

B cTeikax MponoasHOM paboueit apMaTyphl BHaX-
JiecTKy 6e3 cBapku 00513aTe/IbHO ITPUMEHSIOTCS XO-
MyThl. PaccTosiHue MeXIy XOMYTaMu B 30HE CThIKa
IOOJLKHO ObITE He Honee 104, rie d — nuameTp mnipo-
HOJIBHBIX CXKATHIX CTepXKHEW paboyeit apmaTyphl

(MeHblIe). PekoMeHIyeMble PACCTOSIHUS MEXIy
CTEPXHSAMH [IOIIEPEYHOI apMaTyphl CTOEK MPHBE-
IeHbl B TaGnume 2.2.

ApMHpPOBaHHE MOHOJIUTHBIX XeJ1e300€TOHHEBIX
CTEH 3MaHHWii OCYIUECTBISETCS B COOTBETCTBUU C
pacyeToM M KOHCTPYKTUBHBIMH TpebOBaHMAMM
CIT 52-101-2003, a Takkxe peKOMeHIALMSIMHU,
[IpUBeJeHHBIMU B Tabnuue 9.

Ta6awuna 2.2

YcnoBusi paGoTsl
MOTIEPEHOM apMaTyphl

PexoMeHIyeMble pacCTOSHHA, MM, MEXIY CTEPXKHAMH TMONepevHoM
apMaTyphl CTOeK TIpH [AHaMeTpe MPOAOIbHBIX CKATRIX CTEPXKHEH, MM

12 16 18 20 22 25 28 32 36 40
CsapHoil ¥ BA3aHBIH Kapkac 150 | 250 | 250 | 300 | 350 | 350 | 400 | 400 | 400 | 400
npu R <400 MIla u R >435 MIla
CaapHoi#i M BA3aHbIi Kapkac mpu u=3 % 100 | 150 | 150 [ 200 | 200 | 250 | 250 | 300 | 300 | 300
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Okonyanue mabauyw 2.2

Yenopusi paboTel
MOMEPeYHOIH apMaTypsbi

PekoMmeHyeMble PAacCTOSIHUsL, MM, MEXIY CTEPXKHAMM TOTNepedHOil
apMaTypbl CTOEK TIPM ANWaMeTpe MPOOALHBIX CHATBIX CTEPKHEN, MM

12

16 18 20 22 25 28 32 36 40

CpapHoii M BA3aHBIA KapKac Ha yJacTKe CThbIKa
MPOJOIBHOM apMaTyphl BHAXTECTKY 6€3 CBapKH

100

150 | 150 | 200 | 200 | 250 | 250 | 300 | 350 | 350

NPOAOIRHON apMaTypoit.

Ha3HavYaeTca Mo MCHBLUEMY M3 HHX.

TOJMIMHB 3aIMTHOTO c1os beToHa.

[ITpumeuanuns L. [py BEIYKUCIEHNUY MPOLEHTA ADMUPOBAHUA (L YIMTBIBACTCH OOLLlee HACHILECHHE CEUCHNSA KOJIOHHBI
2. Ecnu ceveHHe apMUPOBAHO MPOAONBHBIMU CTEPXKHAMY PA3HOTO AMAMETPA, TO PACCTOAHHE MEKIY MOIEPEYHON apMaTypoit

3. HDH Ha3HAMYEHWM PACCTOSTHUH Mexay CTEPAKHAMUH onepevyHoit APMATYPbI paspeluacTess He NPHHHMaTeE BO BHUMAHHE TIpo-
AONBHBIE CTCPAKHM, HC YUMTBIBACMBIEC pacueTOM, €CJIM AHAMETD 3THX crcp)meﬁ HE IpeBbIUAeT 12 MM M He Gojee NOTOBHHEI

IIpu NpOeKTUPOBAHUU PEKOMEHIYETCS IIPUME-
HSITh ONTUMANIbHbIE KOHCTPYKTUBHbBIC MTapaMeTphl
CTEH, YCTaHABJIMBAEMbIE HA OCHOBE TEXHUKO-IKO-
HOMMYEcKoro aHanu3sa. [1pu aTom pazmepsl rore-
PEYHOro ce4yeHHus (TOMIIMHY) CTEH PEKOMEHIYET-
Cs IpUHMMAThL He MeHee 18 cm, Kimacc GeToHa —
He MeHee B20, mpoleHT apMUpOBaHUA B JOOOM
CeYeHUH CTeHBl (BKIIOUas YYaCTKH C HaXJIeCTOY-
HBbIM COeIMHEHHEM apMaTypsl) — He fonee 10 %.

[Tpu NpUMEeHEHUH BBICOKHX MPOLIEHTOB apMH-
POBAHUSL CEYEHMI MOJDKHBI BBITIOJHSTHCS YKasa-
Hug CIT 52-101-2003, n. 8.3.3, npu 310M Makcu-
MajsibHasg KpYMHOCThL 3aIlOAHMTENS B OSTOHHOM
CMecH He J0JKHA npeBbllaTh 10 MM.

CreHBl peKOMEHIYeTCsl apMUPOBATh, KakK Ipa-
BWIO, BEPTUKAIBHON M rOPU3OHTANBLHOM apMaTty-
POH, PAaCITOIOKEHHOW CUMMETPUYHO vV OOKOBBIX
CTOPOH CTEHBI M MONEPEYHBIMU CBI3SIMU, COCOM-
HSIOLUMMU BEPTHUKAIbHYIO U TOPU30HTAIBHYIO ap-
MaTypy, PAaclOIOXEHHYIO Y IPOTUBOIOJIOXHBIX
OOKOBBIX CTOPOH CTE€H M IpPeloTBPallalOLLUX OT
BBINTYYHUBAHUS BEPTUKANLHbBIC CXAThIE CTEPXHH.

Topuesble y4aCTKM CTEH M UX COTNPSIKCHUS B
MeCTax MX MepeceyeHusl CleyeT apMUpPOBaTh IO
BCei BBICOTE mepecekatomMmucs I1-o6paszHbiMu
WM THYTBIMM (3aMKHYTBIMM) XOMYTaMM, CO3[Ia-
IOLIMMH TPEeOYEMYIO aHKEPOBKY KOHIIEBBIX y4acT-
KOB TOPU3OHTAJIBHBIX CTEPXKHEH U TaKKe Mpeaox-
PAHSIOLIMMU OT BBINTYYUBAHUS BepPTHKaIbHbIE
CTEePXXHU. ApPMUPOBaHME TOPLIOB CTEH U MPOEMOB
clelyeT yBeIUMYUBaTh OTHOCUTEIBHO PABHOMEPHO
pacrnpeacasieMoro apMUpOBaHUsI IO BCEH OCTaNb-
HOM MIOLIAAW CTeH.

Koceennoe apmuposarue

KocBeHHOE apMHpOBaHKe CXaThIX Xee300e-
TOHHBIX 3JIECMEHTOB B BuAe cnupanei (puc. 2.4),
KOJIELI, MaKeTa NMonepeyHbIX CBAPHBIX CETOK (PHC.
2.5) OpensiTCTBYET MOMEPEYHOMY PacLIMPEHMIO
OeTOHA, B pe3yJsibTaTe Yero yBeJIMYMBAETCsA Hecy-
11asi CriocoOHOCTh CTOEK.

IIpy KOHCTPYMPOBAaHUM KOJOHH M3 MOHOJIUT-
HOTO eJ1e300eToHa C MorepeyHoi apMaTypoii B BUJIE
CUpany, YYUTBIBAEMOM B pacyeTe KaK KOCBEH-
HOE apMUpOBaHMe (pacyerT I10 sApY CeYEHHUs ), 10~
JKHBI cObnoaaThe chenyoue yeaospus (puc. 2.4):

a) CIMPaM B [UIaHE NOJDKHbI ObITh KPYIJIBIMU,

6) pacCTOSTHUS MEXIY BUTKaMM CITUPATH B OCSX
IOMKHBI ObITh He MeHee 40 MM, He Gonee !/ ana-
MeTpa CeYeHMsI SAPa KOJIOHHBI, OXBaYEHHOTO CITH-
paiblo, U He Gonee 100 mm;

B) CIIMpaJM IOJDXHBI OXBaTBIBaTh BCHO pabo-
YyI0 MPONOJIBHYIO apMaTtypy;

r) AMaMEeTP HABMBKU CTIMpanM d, 10JXeH GbITh
He MeHee 200 MM.

1y

R l;-—-g

Pucynok 2.4 — Cxema apMHpPOBaHUS KOJIOHH TOTMEpeY-
HOI apMaTypoi B BHAE CIHPAIH
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Pucynok 2.5 — CxeMa KOCBEHHOTO apMHPOBaHUA B BUIe
nakera rnomnepeyHbIX CBapHbIX CeTOK

CeTKM KOCBEHHOTO apPMUPOBAHMS JIE/1AI0T CBAp-
HBIMU U3 IEPECEKAOLINXCH CTEPXKHEI.

I1pu KOCBEHHOM apMUPOBAHUU CBAPHBIMH CeT-
KaMH:

- IIJIOLIAAM CEYEHUS CTepXKHEN CeTKU Ha elu-
HMUY ATUHBI B OJHOM U B JIpYTOM HarlpaBieHUH
He JOKHEI pasnuyatkes 6onee yem B 1,5 pasa;

- LLIAT CETOK (paccTOsSTHUE MEXKILY CEeTKaMH B OCSIX
CTEpXKHEN OOHOrO HAIpABIIEHHUs) CJIEAYET ITPUHU-
Marthk He MeHee 60 MM, He Bomee '/3 MeHELLeH cTo-
POHBI CEYEHHUS CTOMKM M He Oonee 150 mm (g
CTOEK U3 siuerucToro d0etoHa — He dosee 70 MM);

- pasMepshl SYeeK CeTOK Ha3HA4yaloT He MeHee
45 MM, He Gonee '/, MEHBIICH CTOPOHBI CEUEHUS
CTOMKHU H He 6osee 100 mmMm.

IlepByIO CBapHYIO CETKY C/EAYeT pacroyarath
Ha paccTtossHUM 15—20 MM OT HarpyxeHHo Mo-
BEPXHOCTHU CTOMKH,

COAEPXAHME

B ciy4yae yCHJIEHMS KOHLIEBLIX y4aCTKOB CTOEK
y TOpLia MpefycMaTpUBAtoT He MEHee YeThIpex cBap-
HbIX CETOK M PACIOJarardT MX Ha JUIMHE (cuMTas
oT Topua croitku) 10d (rae d — HanGonbuui au-
aMeTp [IPOAOILHOM apMaTypbl CTOMKH).

Pasnen 3. ApMupoBanHe MOHOJMTHBIX
JKene300eTOHHBIX 0AJ0K H IUTUT NepeKpbITHA

[To KOAMYECTBY MPOACTOB M XapakTepy Onu-
paHust DAIKKM U3 MOHOJUTHOTO Xe1e300eToHa Mo-
TVT ObITh OTHOMPO:1€THBIE CBOOOAHO JIEKaLlMe, 01-
HOIIPOJIETHLIE 3€1UEeMIEHHbIE HA OJHOW MM 0be-
HX OIOpax, MHOTOIPOJIETHbIE HEPA3pe3HbIe U KOH-
conbHble. MOHOIMTHBIE Xene300eTOHHbIE DaTKu
NIPUMEHSIIOT B 3AaHUSAX U COOPVKEHUAX OTIE/ILHO
WIK B COCTaBe NMEPEKPhITHI, QYHIAMEHTOB U APY-
THX KOHCTPYKLIHMM.

QopMy MomepevHbIX CEYEHUI MOHOIMTHBIX
6a10K 0OBIYHO NPUHMMAIOT MPSMOYIO/IbHOM MK
TaBpOBOM (C MOJKON CBEpPXY MJIM CHHU3Y).

BO3MOXHBI M APYIH€ BHIBI TOMEPEYHbIX ceve-
HMit OaT0K (ABYTaBpoOBasi, TpaneleuaaibHas, Ko-
pobuatasd 4 Ip.), HO UX BbIOOP OrpaHUYMBacTCs
TEXHOJIOTMYECKUMHU TPYAHOCTSIMM TPOWM3BOACTBA
MOHOJIUTHOTIO Xese300eToHa.

MUHHMMAIBHYIO BBICOTY CeYeHMsT DATOK B 10-
JSIX TIPOJIeTa M pa3Mephl MOIePeYHBIX CeUEHU pe-
KOMeHAyeTcs HaszHayaTk no tabaumasm 3.1 u 3.2,
TupuHy nornepeuHoro cevueHms OAOK NpHHUMA-
I0T paBHOIl !/;—!/, BHICOTBI CeYeHMsi, @ UMEHHO
100, 120, 150, 200, 220, 250 MM u ganee Kpart-
HOit 50 MM.

B TOHKOCTEHHBIX KOHCTPYKIIMSIX TO/ILIMHA pebpa
BaqKM MOXKET COCTABIATH 10 '/ BLICOTBI CeUeHHUS.

ApmupoBaHKe 6AT0K U3 MOHOJMTHOIO Xejle-
300eTOHA BBIMOIHAOT CBAapHON M BSI3aHOW TMpo-
NOIbHOU U nonepevHoit apmatypoit (puc. 3.1; 3.2;
3.3). B BsI3aHbIX KapKacax MCIIOIb3YIOT TAKKE 0TO-
rHyTy10 apMatypy. [1nowans ceuerus paboyeii ap-
MaTyphbl ONPENeNsiIOT PACYeTOM U NMPUHUMAIOT HE
MeHee MPUBeIeHHOI B Tabauie 9. TuameTp pabo-
Yeil MpomaoJIbHOIt apMaTVphl B Oa1Kax ¢ J0BeIeHU-
€M JIO OTIOPbl HE MEHee [IBYX CTEPXKHeH J0JKeH
6bITh He MeHee 10 mM. B pebpax yacTopeOpucThIX

Tadawua 3.1

MuHHMaIbHAS BBICOTA CEMeHHi 0aJoK

Bua Getona
Tun Gastki 1 xapakTep ONHpaHus

TSAETBIA JEeTKHI
Purenn u nporoHsl (1/15)/ (1/12){
BropocTenenusie 6aakn (1/20) (1/17)1

banku yacTopebpHCThIX MEPEKPBITHI:
TpH CBOGOIHOM ONMPAHUHU (17200 (1/17)!
TPH YIPYro 3afelaHHbIX KOHLAX (1/25)1 (1/20)¢
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Ta6nuuoa 3.2
Pexkomenayembie pasmepsl NPAMOYTOJbHBIX MONEPEYHbIX ceueHMii Danok

IlupuHa cedeHus, BricoTa ceueHUs, MM
M 300 400 500 600 700 800 1000 | 1200 Jlanee kpatho 300
150 4 +
200 + + +
300 -+ =+ +
400 + + +
500 4 +
Hanee kpatHo 100 =+ +
) 2 3
a
/ / 15d
]
LM A/ L L o L — 5=
J d
R— 4 )
b<350 b<is0 <350
0 154
)
% AR A A % L mF—e . FeT
[ h _ 7 3
J U
_la___ ol o o_le____u o ._e # #
b>350 b>350 b>350
8
! . I T o0—— 1 [ === |
3 < T 2l i
I— _! 1 T !
[» | S Y | S W— )
b<l30 b=150..350 b>350

Pucynor 3.1 — Cxema apMHpOBaHHUA ceyeHH i Ganok

a — BA3aHOM apMaTypo#, OBYXCPE3HLEIMM XOMyTaMmM; 6 — BA3aHON apMaTypoil, YeTkIpexcpe3HBIMM XOMYTaMH; ¢ — CBapHOH apma-
TYpo#; I — OTKPHITBIA XOMYT; 2 — 3aKpHITHIA XOMYT; 3 — xoMyT BanoK, pacCUMTaHHBIR Ha KpyucHHE
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Pucynox 3.2 — ApMHPOBaHKHE BTOPOCTEIEHHBIX MOHOMUTHBIX BAIOK OTAENBHBIMU CTEPXKHAMU
a — KpaiiHue Onopsl; § — CpelHsia OMopa; #; — IO pacyeTy, HO HE MCHEe it t, — MO pacyeTy, HO HE MEHEe 1
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Pucynox 3.3 — ApmupoBaHUe BTOPOCTENEHHBIX MOHOTUTHBIX DAN0K CBAPHBIMU CETKAMH

a, a’ — KpalHHe Onopel; § — cpeilHAs onopa; 8 — ACTalh YCTAHOBKM CTBIKOBOIO CTeDXKHS MpH paboueii apMaType M3 CTEPXKHEH
COOTBETCTBEHHO [MAAKKX (cIeBa) ¥ MepHoanyeckoro npoduns (cnpasa); [, 5 — nponeTHas apMaTypa 6a10K cOOTBETCTBEHHO IJaB-
HOii M BTOpOcTemeHHOMH; 2 — riapHas Oanka; 3 — OMOpHAs CETKA BTOpPOCTeneHHoi Ganku; 4 — BTopocTenieHHas Ganka;, 6 —
CTBIKOBOI{ CTep:keHb IMaMeTPOM d #j — 110 pacueTy, HO HE McHee 1/,l; t, — mo pacuety, Ho He MeHee '/,/
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MepeKphITHI 1OMyCKaeTcs pUMeHeHue pabdoyeit
apMaTypbl IMaMeTpPoOM 8§ MM C J0BEIEHWUEM OIHO-
FO CTEPXHH 10 OMOphl. B BA3aHBIX KapKacax [pH
BeicoTe Oanok 400 MM 1 Gonee peKOMEHAYETCH UC-
MO/Ib30BaTh B KAYeCTBE HEHAMPsraeMol apMaTypsl
CTEPXXHM AnameTpoM He meHee 12 mm. st KoHCT-
PYKTUBHOM [TPOIOJABHOM apMaTypbl MOXHO IpH-
MEHSATh CTEPXXHU MEHBLUETO JMaMeTpa.

B 6ankax U3 jierkoro 6eToHa ¢ apMaTypo# Kiac-
ca npounocty 500 MIla u Hicke nuaMmerp mpo-
AOJIBHOM apMaTtypbl HE JO/KEH MNpPEBbILIATDL A1
OeToHa KJIaCCOB:

BI2. Sarmee:.. cnnssassmamg 16 MM
BIS—B25 s 25 MM
B30 1 BRIMIE csaivsassmssasimmisios 32 MM

B 6ankax u3 guyencroro 6erona knacca B10 u
HUXE JUAaMEeTp IMPOAOJLHON apMaTypbl JO/KEH
ObITh He Donee 16 MM.

B 6ankax pekoMeHIyeTcs NPUMEHsTh He Oonee
JIBYX PasHbIX AUAMETPOB CTepXKHell (He cuuTas
KOHCTPYKTHMBHBIX cTepkHeil). CTepxxXHH O601bLIETO
JWaMETpa ClelyeT pacroyiarath B IepBOM psiy, B
yrjiax [MomepeyHoro ce4eHus U [Py BA3aHbIX Kap-
Kacax — B MecTax nepernda XoMyToB.

CrepXHU HEHAIPSTacMOoM NpoaoabHOH pado-
Yell apMaTyphbl JOJDKHBI pa3MelllaTbC paBHOMED-
HO TIO IIMPUHE ceueHusl Oalku, Kak MpaBujIo, He
6oJsiee yeM B Tpu pana. [Ipu 3TOM B TPEThEM pSULy
JIOJDKHO OBITh HE MEHEE JIBYX cTepxHeil. Pasmeme-
HHe CTepxHell mocaeAyIouero psaaa Haj npocseTa-
MH TpebIIyero He paspemaerca. PaccroaHue B
CBETY MEXIY OTAEJBbHBIMU CTEPXHSIMU IPOAO/b-
HOIl apMaTyphl NMPUHUMAIOT He MeHee Hauboib-
111ero AMaMeTpa CTepPXKHE U He MeHee 25 MM Juid
HUKHeil apMatypsl M 30 MM — IS BEpXHEIi.

COAEPXAHME

MakcuMansHOe KOJIMYeCTBO MPONOILHEIX CTep-
XHeH OQUHAKOBOTO AMaMeTpa, PEKOMEHAYEMBIX
JUISL PACTIONIOKEHUS B OJHOM Psity [0 LUMpKHHe Ga-
KM, TipuBezieHo B Tabaune 3.3.

I1pu pacrmojioXeHWH HWXHEH apMmatypsl 6o-
Jiee YyeM B JIBa psAa MO BBICOTE CEYEHUS PaccTos -
HUS MEXY CTEPXKHIMM TPEThEro U nocaenyionle-
ro psi1oB puHUMaloT He MeHee 50 Mm (puc. 3.4).

B cTeCHEHHBIX YCIOBHUSX CTEPXKHU MOXHO pas-
MellaTh rnomnapHo 6e3 3a30poBs.

PaccTosiHME B CBETY MEXIY CTEPXKHAMU [epU-
OIMYECKOro npoduis Ha3HA4yaloT M0 HOMUHAlb-
HOMY auaMeTpy 0e3 ydera BLICTYIIOB U pebep.

HioxHioo apMaTtypy, KOTOopas JOBOAMTCA N0
KpaitHuX cBOOOAHBIX onop BaI0OK, CAEAYeT 3aBO-
IMTB 3a [PaHb OMOPHI HA ATMHY aHKEPOBKH, ONpe-
neneHHO# mo dopmyie (12).

YacTth CTepXHEH [IPOJIETHOW CBapHON apMary-
PHI CBEPX TeX, KOTOPBIE CAEAYET JIOBECTH JIO OMO-
pbl, HY)XXHO OOpBIBATE B TMPOJIETe; CTEPKHM ITPO-
JIETHOM BSA34HOM apMaTypsbl NMpW MX 4ucne Oonee
JIBYX 1 JIBYXCPE3HBIX XOMYTax WM 0oJiee YeThIpex
M YETHIPEXCPE3HBIX XOMYTaX MOXHO OTrubare Ha
OIOPBI.

JUIMHY MIpUONIOPHOro yyactka 0anku, Ha KO-
TOPOM pa3MellalT OTrM0bl, MecTa 0OpLIBOB U OT-
rMOOB CTEpXXHEH ONMpenesiioT pacYeTOM.

Ilpu KOHCTPYUPOBAaHUM OTTMOOB CJlENyeT Bbl-
MOJNHATL TpeOOBAHMS:

a) pacCTOSHHE OT IpaHU OMOpbl (KOMOHHBI,
[IPOrOHAa) A0 Hayajna oTruba JojKHO ObITH HE DO-
nee 5 cM;

6) Hadasjo oTruba B pacTSHYTOH 30HE JOKHO
OTCTOATh OT HOPMAJBHOTO K OCH 3JIEMEHTa ceue-
HUsI, B KOTOPOM OTriOaeMblil CTepKeHb I[1OJIHOC-
TBIO UCITONBL3YETCSI IO MOMEHTY, HEe MEHee 4eM Ha

Tatnuuwa 3.3

MakcHMa/IbHOE KOJHYECTBO MPOAOAbHBIX CTEPIKHEH 0AHOro Auamerpa,
pa3MeNieHHbIX B OJHOM PAAY MO LIMPHHE 0AJIKH

[Iupuna Apmartypa Huametp cTepkHeH, MM
ceqeHUS B CEYCHUM
OaIKH, MM Banku 12 14 16 18 20 22 25 28 32 36 40
150 Bepxusis 3 3 3 2 2 2 2 2 — — —
150 Huxnss 3 3 E} 3 3 2 2 2 — — —
200 Bepxuas 4 4 4 4 3 3 3 3 2 — —
200 HuxHas 5 4 4 4 4 3 3 3 2 — —
300 Bepxuss — — 6 6 5 5 5 4 4 3 3
300 Huxss — — 7 6 6 S 5 5 4 3 3
400 Bepxusas — i — - 7 7 6 6 6 5 4
400 Huxuss — — — - 8 8 7 6 6 5 4
500 BepxHss — — — — 9 9 8 8 7 6 6
500 Hwoxusia - — — — 10 10 9 8 7 6 6
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Pucynox 3.4 — PacronoxeHue mpoioibHOR apMaTypbl B TONEPEUHOM CEYEHHH HaiKu
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Pucynox 3.5 — Tlonoxenue oTruGos, onpenensieMoe
3MIOpO# M3rudalolMX MOMEHTOB B Baike

hy/2, a KoHell oTruGa JOMXKeH OBITh PACIONOXEH
He GJIMKE TOro ceyeHus, B KOTOpOM OTTUb He Tpe-
OyeTcs 1o anmope MOMEHTOB (puc. 3.5).

IIpuMeHeHHe KOPOTKHMX CTepXKHEH C OXHUM
HaKJIOHHBIM YYaCTKOM M HE CBS3aHHBIX C 0b1Ieit
apMaTypoit (Tak Ha3bIBAEMbIX [1JIABAIOLIMX CTEPK-
Hel) He monyckaetcs. Ilpu HeoOXOIMMOCTH HO-
MyCKaeTcs NPUMEHEHHWE NOTIONHUTEeNbHOM apMa-
TYPbI Ha IPOMEXYTOUHOM OMOPE B BUIE KOPOTKHX
CTEpXKHEH ¢ ABYyMS HAKJIOHHBIMU M ABYMS TOpU-
30HTABHBIMM YYaCTKaMU BHU3Y TSI 0BecrieueHus
AHKEPOBKHU.

B) PaMyC IYTH, IO KOTOPOi orrubaercs Ha-
KJIOHHBII Y4aCTOK CTEPXKHS, JOJDKEH ObITh HE Me-
Hee 10d. Yros Haki10Ha oTrba K MpoAoOIbHOM OCH
0anKK MPMHKUMAIOT OOLIMHO paBHbIM 45°. B 6ankax
BoIcOTOH Oonee 800 MM u B Gajikax-CTeHKax yrod
HakJI0Ha OTIMOOB MOXET ObITh yBenuueH a0 60°, a
B HM3KUX DaJIKax U IPH COCPeAOTOUEHHBIX Harpy3-
KaX — YMeHblIeH 10 30°;

1) B 6aikax mupuHoi 200 MM 1 MeHee B Kax-
JOM IUTOCKOCTH MOXHO OTrubaTh 10 OAHOMY CTep-
XH10. B 6ankax wmpunoit 300—400 MM B nepBoi



OT OIOpPBI TUIOCKOCTH CJIEAYET OTrubaTh HEe MeHee
JIBYX CTepXHEi, a B MOCHCAVIOLIMUX TUIOCKOCTAX
MOJHO oTrubath U 1o ofHoMy. B 6ankax mupuHoi
6osee 400 MM B KaXXA0H IIOCKOCTH JOJIKHO OTTH-
0aTbCsl He MEHEE JBYX CTEPXKHENH;

1) OTTObI CTEPXKHEH XeJIaTeIbHO pacroiarath
CHUMMETPUYHO OTHOCHUTENBHO BEPTUKAJIBHOH OCH
cedyeHusl DaNKM, ecnu Xe OTrudaeTcsi OAMH CTep-
XEeHb, pa3MelliaTh ero CASAYeT KaK MOXHO OiKe
K YKa3aHHOM OCH.

OT1rubaTh CTEpKHH, PACHOIOKEHHbIE Henocpen-
CTBEHHO y OOKOBBIX rpaHeil 0a0K, He peKOMeHay-
erca. CtepkHM ¢ oTrGaMU pacionaraioT Ha pac-
CTOSAHMU He MeHee 2d oT OOKOBBIX rpaHeil baiku;

€) pacCTOsIHUe MeXNy HAaKJIOHHBIMU yYacTKa-
MU CTepXKHEH Mo JUtuHe DaJIKu OTpenensioT pac-
YETOM.

HiuokHs1s1 Touka mocaeaHero otruéa (cuurast ot
OIIOPHI) MPH COCPENOTOUEHHEBIX HArpy3Kax MOXET
pacriojaratbesi OJMXe K OIlopaM, 4eM TodkKa Ie-
peceyeHUs DMI0PHI OTePeYHBIX cuil O C 3MIOPOi
Q,,,» Ha BenuyuHy He 6onee yem U (puc. 3.6,a);
IIPY PaBHOMEPHBIX HAarpy3Kax HIDKHSSI TOYKa [10C-
JieZiHero oTruba Jo/mKHA pacnoaraTbes He Bike
K Ollope, YeM TOYKa TepecedyeHMs IITI0phl I1ore-
pedHsIX cui ¢ smopoit Oy (puc. 3.6,6). 3neck O, ,
= @0, + Q,, — pacyeTHas Tpeje/ibHas Monepey-
Hasd Cuia, BOCIpUHUMaeMast DETOHOM CXKaToi 30HbI
0, ¥ TOIBbKO BEPTMKAIBHBIMM Xomyramu O B
HEBBbITOAHEIEM HAKJIOHHOM ceueHuH [15]; U=
= (R.)b;‘lo2 )/O; tne Q — pacueTHasi morepeyHas
CUia B MECTe TEOPETHYECKOro oOpbiBa CTEPXKHE
(nocneaHero OT rpaHy OMOPsI OTruo6a). 3HaueHus
BeMYMHbl U/h, MOXHO Ha3HayaTh 1o Tabiure 3.4.
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Pucynox 3.6 — Tlonoxenue oTrubOB, onpepenseMoe

3MIOPOIt nonepeuyHsIX CWI B Banke

a — TMpH NeHCTBHH Ha DATKy COCPENOTOYEHHEIX CHIT; § — HpH
OeHCTBUHA Ha 6alKy paBHOMEDHO pacnpeleieHHO HarpyskKu
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Ta6nuua 34

1/4 [ 1/5

0,5

1/6
0,6

Q/(bh,R)| 1/3 1/7

U, |03

1/8
0.8

1/9
0,9

1/10
1,0

0.4 0.7

Ecnu xe B pacuere He conepXuTcs Kakux-au6o
YKa3aHUH O PaCMOI0XKEHNHU IUIOCKOCTEH OTruGoB,
PacCcTOSAHHE MEX/Y HUMM NPHHUMAIOT B COOTBET-
CTBMM C PUCYHKOM 3.2, KOHCTPYMPOBaHUE OTO-
THYTBIX CTEPXHEI MPOU3BOAUTCH B COOTBETCTBUH
¢ pucyHkom 3.7;

X) CTEPXXHHM, OTrMbaeMble U3 IpoOJieTa B mep-
BOIl M BTOPO# TJTOCKOCTSX OT [IPOMEXKYTOYHOM OMO-
PBbI, 3aBOJST B CMEXHBIH MPOJET.

Crepxnn, orrnbaemble B TPEThEH U OCHEIY-
IOLLMX TUIOCKOCTAX, paspeLiaeTcs, B CIy4ae OTCyT-
CTBMSI B HUX HaJlODHOCTM Ha OMOPHBIX Y4aCTKAX,
o0pbiBaTh B rposiete (puc. 3.2).

BepxHue KOHIBI OTOTHYTBIX CTEPXKHE, KOTO-
PbI& HE [IEPEBOAAT YEPE3 ONOPY B CMEXHBIN IIPO-
JIET, JIOJKHBI 3aKaHYMBATHCS TMPSIMBIMUA y4acTKa-
MU uMHO# He MeHee 0,8/ HO He menee 20d B
pactsiHyTo# 30He u 10d — B cxaroit. Cneayer us-
Gerath OOpbIBA OTOTHYTHIX CTEPXKHEH B PACTsHY-
TON 30HE (BHU3Y).

BeprukanbHbie npoexunu h,, ., MM, HaKIOH-
HBIX YUACTKOB OTTMOaeMbIX CTepXHEMN, B 3aBUCH-
MOCTH OT BbICOThI CEYCHUS GaliKi A U TONILMHBI
3aLIUTHOTO CJI0st OETOHA @), BBIYMCAIOT 110 (op-
MyJaM:

hr’nc,l =l 5= ab B ab!;

kr’nc.Z =l =gy~ a, — d, — 20,
hm3 =h—a,~a,—d—20
h

inea = —ay—a/—d —d,— 40.

I1pu aTOM: U151 BTOPOCTENEHHBIX 6ATOK a,=a;;
I7Is1 TJIABHBIX 0anoK, K KOTOPBIM INPHUMBIKAIOT
BTOPOCTEIICHHBIE C BEPXHEH apMaTypoit AMaMeTpoM
no 20 mm, — a = a, + 20 MM, a JUId [IaBHBIX
DaloK, K KOTOPBIM MPHMBIKAIOT BTOPOCTEIEHHbIE
C BepxHei apMarypoif nuamerpom donee 20 mm, —
a/ = a,+ 30 mm.

Eciu d, > 20 mm, unu d; > 20 MM, wiu (d, +
+d,) > 40 MM, To B nocneanve Tpu HOPMYIbI O -
CTaB/ISIOT COOTBETCTBEHHO d, U d| BMecTO 20 MM,
win d; + d, BMecto 40. BeuuuHbl A, BHIMUCASIOT
€ TOYHOCTBIO 10 10 MM.

Ha kpaitHuX onopax MHOrOIPOJIETHBIX HATOK,
[IPY MOHOJIHUTHOM HX COCJIMHEHUHU C XKeJle300eTOH-
HBIMH ITPOrOHaMH (00BA304UHBIMU DaTKaMu), 10J1-
XHa ObITb NMPENYCMOTPEHA BEPXHASL apMaTypa ce-
ueHMEM He MeHee !/, ceueHus nponeTHoil apMa-
TYPbl B IIPUMBIKAIOLLIEM TIPOJIETE.

BepxHsia apMaTypa nomxHa 6bITh 3aBeieHa Ha
JUTHHY He MeHee '/6 ! oT BHYTpeHHel rpaHu MPo-
rona (/ — niponer Ganku B ceety) (puc. 3.2,a).
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Pucynor 3.7 — KoHcTpyHpoBaHue OTOTHYTBIX CTEPXHCH

BepxHsisi apmarypa DODKHA OBITH 3aBelleHa B
NPOToH Ha JUIuHY [, (CuMTas OT IpaHM [1POTOHa).

Ha kpaitHux oropax 6aiok, onmvparmlmxcs Ha
KUPITUYHBIC CTEHBI, A1 BOCIPHUATHS MOMEHTA 3a-
LeMIEHUsI, KaK TPaBuUiIO, JOCTATOYHO BepXHEe
MOHTa)XXHOH apMaTyphl, KOTOpas 3aBOAUTCS 32
rpaHb Ha / .

JnuHa nMpoNeTHBIX CBAPHEIX KapKacoB BTOPO-
CTeIMeHHEBIX 0aNoK Ha3HavaeTcsl paBHOI pasMepy
[poJieTa B CBETY, a 3a I'paHb KpaHUX U MMpoMe-
KYTOUHBIX OTOP 3aBOASTCS CleLUalbHbIE CTBIKO-
Bhie cTepXHU. Tak aeflaeTcsi B ciiyyae OnupaHus
BTOPOCTEMEHHBIX DAJOK HA MPOMEXYTOUYHBIE U
KpaiiHHe OIIOphl B BHIE CTOEK, IJIABHbIX OalOK
WM [POTrOHOB. DTH CTEPXKHM YCTAHABIMBAIOTCS
Ha YpOBHE CTepXHe# IponeTHo# paboyeil apma-
TYpbl 670K, YUCIO UX IO/KHO COOTBETCTBOBATH
KOJIMYECTBY MPOJIETHBIX CETOK, a TUaMeTp OBbIThb
He MeHee 10 MM ¥ He MEHee ITOJIOBHHBI IHAMET-
pa pabouyero crepxHs ceTku. O61Ias roansb ce-
YeHMS ITUX CTEPIXKHEI, KPOME TOTO, NOKHA OBITh
HE MeHee MUHMMAILHOIO [POLIEHTa apMUpOBa-
HUS ceyeHUs GaJKU Ha orope.

CTBIKOBBIE CTEPXKHU TIEPUOAMYECKOTO NMPOdUIIs
3aBOJIATCS 3a IPaHb OMNOPBI B [IPOJIET HE MEHEE YeM
Ha 15d (puc. 3.3, 6).
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Ecnu Ha omiope Hy>KHa cxaTas apMarypa, ceue-
HUE CTHIKOBBIX CTEPXKHEH HA3HAYaeTCs MO pacyeTy
M OHU 3aBOJIATCS 3a IPaHb OIOPEI B IPOJET Ha AJIH-
HY CTBIKAQ BHAXJIECTKY JUISI CXKaThIX CTePXKHEN.

CTepXHU HUDKHEH BA3aHOM apMaTypbl MOHO-
JUTHBIX 6anok (puc. 3.2) B cayyasix, KOraa B orop-
HBIX CEYEHMSIX HMDXKHSAS apMarypa I10 pacyeTy He
TpebyeTcs, peKOMEHIYeTCs 3aBOIUTE 3a rPaHb IIPo-
MEXYTOUHOM OIOPbl HE MEHee YeM Ha JUIUHY [,
JUTSL PACTSIHYTBIX CTEpPXKHEMH.

Ecnu HUXXHSISI apMaTypa Ha MPOMEXYTOYHOMH
OIOpe YYUTBLIBAETCS B pacyeTe Kak CXaTad WK
pacTsgHyTasi, TO CTHIK CTepXHEeH CMEXHBIX IpoJie-
TOB OCYILECTBIISIETCS. B COOTBETCTBUM C YKa3aHUs-
MU IO YCTPOMCTBY CTHIKOB apMaTypbl BHAXJIECTKY
6e3 cBapkH, MpU 3TOM B OJHOM CE€YEHUM MOTIYT
OCYILECTB/IATHCS CThIKM BCEX HTOBEIEHHBIX A0 OIO-
pbI CTEPXKHEH.

[Ipu peiicTBHM Ha GanKy BpeMeHHOI paBHO-
MEPHO PaclpeleNeHHON Harpy3kH, He [peBbIlla-
IOIIEA YTPOCHHON MOCTOSHHOM, MOXHO MOJOBH-
Hy (IO IUIOIIANM) BEPXHMX CTEPXKHEH 3aBOIUTH 3a
rpaHb ONOPHI B CMEXKHBIH TposieT Ha !/, nponera B
CBeTy, a nojoBuHy — Ha !/, (puc. 3.2, 3.3).

B Gasnkax ¢ pasHbIMH IpoJeTaMH, OTJIHYAIO-
IMMHUCS APYT OT Apyra He Gosee yeM Ha 20 %,



MecTta oOpbiBa CTepXHel BO BCex Mpoferax Mmpu-
HUMAIOT OAMHAKOBLIMU (10 GOJIbLIEMY IPOJIETY),
a TpM pasnnuuy B npoJjietax 6osee 20 % crepxHM
B MEHbLUMI TpOJIET 3aBOASIT HA JUIMHY, OIpese-
NSIeMYI0 110 cMexHoMy (6onbiioMy) nponety. Eciu
Xe Malblii MpojieT HAaXOAMTCH MEXAY NBYMS
O0/BILIMMHU, U3 CMEXHBIX MPOJICTOB [POTATUBAIOT
yepe3 BeChb MEHBIIHIT MTPOJIET NIOBEPXY [iBA CTEPX-
HSI, JTaXe €C/IM OHU He TpeOyIoTCs [0 pacyeTy.
ApMUPOBaHUE OMOP NTaBHBIX 6aIOK MOHOJIUT-
HbIX II€PEKPBITUH CBapHBIMM CETKaMM [OKA3aHO
Ha pucyHke 3.8. Cxema apMUPOBaHUSI OTAEAbHbI-
MM CTEPXHSMHU aHATOTMYHA CXEME apMHPOBAHMS
BTOPOCTENEHHBIX 6anoK (cM. puc. 3.2).
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VY GokoBBIX rpaHeit 6anok npu BHICOTE UX ITO-
repedyHoro ceyeHud 6osee 700 MM CTaBAT KOHCT-
DYKTUBHBIE TPOJOIbHBEIE CTEPXKHU C PACCTOSHU-
€M MEXIy HUMHU I10 BbicoTe He Oonee 400 MM u
TUTOLLA/IBIO TIOTIEPEYHOIO Ce4YEeHHS

A, 2 0,0016H,

riae A’ — paccTosiHpe MEXY CTEPXKHSIMMU;
b’ = 0,5b, Ho He Gonee 200 MM (puc. 3.9).
OTH CTEPXKHU JAODKHBI COCAMHATBLCS LUTUTBKA-
MU IUaMeTpoM 6—8 MM M3 apMaTypbl KJlaccor A-1,
A400, A500 wiu B400, B500 ¢ warom 500 MM mo
wiHe 6anku. Bmecre ¢ momepeyHoit apMaTypoit ta-
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o Mo pacyemy,Ho He Meree (1/3)
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Pucynor 3.8 — ApMupoBaHye OrMmop MOHOMWTHBIX FaBHBIX BATOK CBapHBIMH CETKaMU

@ — cpelHKX; § — KpaitHux; I, 2 — ceTKM COOTBETCTBEHHO ONOPHAA W NpPOJIeTHAsA; f — IO pacyeTty, Ho He meHee (!/;)/, 1, — mo
pacuety, Ho He MeHee ('/,)/
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Pucynok 3.9 — PasmelwuieHue KOHCTPYKTUBHBIX CTEPXKHEIl 110 BbICOTE GOKOBBIX IpaHeil 0a/0K MpH KapKacax

a — BA3aHBIX; 6 — CBapHBIX; /, 2 — MpoJoAbHAA apMaTypa COOTBETCTBEHHO pabouas U MOHTaXHasA, 3 — WINMWIBEKK; 4 — MPOIOJIb-
Hblit KOHCTPYKTMBHBIH CTePXKEHb MI0IIANBIO NOMEePEeYHOro cedeHus A
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Tab6auua 3.3

HuaMerp cTepKHs OIHOTO HamMpasie- » X . .
s, d, 3—12 14; 16 18; 20 22 25—-32 36; 40
HammeHbBILINI TONYCTHUMBLI AUaMeTp 7 4 5 6 8 10
CTEPXKHA [APYroro HanpasileHus, d,

KKM€ CTEPXKHM CHEPXKMBAIOT PACKPBHITHE HAKIIOHHBIX
TpewrH Ha GOKOBBIX TpaHsiX OAIOK.

B 6ankax u pebpax BoicoToi 6onee 150 mm cite-
JIyeT YCTAHABJIMBATh BEPTUKAJILHYIO TIOTNEPEeYHYIO
apMartypy. B Gankax u pebpax BeicoToit 150 MM u
MeHEBLIE MOIIEPEYHYI0 apMaTypy MOXHO HE CTa-
BuTh. Ee monyckaeTcs He CTaBUTh y TpaHeil TOHKUX
pebep u 6asok mupuHOM 150 MM U MeHBllIe, eC/IH
110 LIKPUHE WX pacrojiaraloTcs OQHH MPOAOIbHBIHA
CTepXXeHb WK OIHa CBapHas ceTka. [Ipu atom mon-
XHO cobmopathesa yenosue (3.65) IMocobus [15].

JuaMeTp TOIMEpPeYHBIX CTEPXHENH B CBAPHBIX
CeTKax M KapKacax ONpeNesseTcss paCHETOM C yye-
TOM YCJIOBUI cBapku (Tabi. 3.5).

KOHCTpYKTHBHBIE TpeGOBaHUS K TOINEPEYHO-
MY apMUDPOBaHUI 6ANOK MpUBegeHb! B Tabnuile 9
1 Ha pucyHke 3.10.

a — 5 A
i B
Sw] SWE - .
- = =
I {
4 sup | / 4sup_|
A— 1 4 1
15025, -h: 500=8,,<-h.
Y "3
3 3
5002 S,< 2 h 50025,
T4 $"

Pucynok 3.10 — PacronoxeHue monepedHoil apMaTyphl
B DanKax, He HMCIOLIMX OTTHO0B

a, 6 — Npy BRICOTE CeYeHHs DalKH COOTBETCTBEeHHO 10 450 u
bonee 450 mMm

JlimHa NIPUONIOPHOTO YYacTKa [y, , I paBHO-
MEpHOI1 Harpy3ke NpMHUMAeTcsi paBHoOM !/, mpo-
JeTa, a [PU COCPENOTOYEeHHBIX Harpy3kax — pac-
CTOSHUIO OT OTIOPBI 40 GAMXKaiflliero rpysa, HO He
menee !/, nposnera.

PaccTrosiHME MEXIy MOMEepeYyHBIMH CTEePXKHSI-
MM (XomyTaMu) B DajiKax co CXaToil MpoAOIEHON
apMaTtypoii, y4uThiBa€MOM B pacyeTe, PeKOMEH-
JIyeTcsl IPUHUMATh no Tad. 2.2.

B Bsi3aHbIX KapKacax cpeaHux 6a10K MOHOJIMT-
HBIX peOPUCTBIX MEPEKPHITHN NPU BPEMEHHBIX Ha-
Ipy3Kax Ha rnepekpriTue, He npepbitnaroyx 30 kI1a,
CTaBSAT OTKPBITBIC XOMYTHI; B OT/JEJBHBIX Dankax
MIPSIMOYTOJILHOTO MJIM TaBPOBOTO CEYESHMSI, B Kpa-
HHMX OaTKax MOHOJUTHBIX peOPUCTHIX TIEPEKPLITHIA,
B DajIKax ¢ pac4eTHOM CXKaToi apMaTypoii, a Tak-
Ke B CpeAHMX DaTKax MOHOJTUTHBIX PeOPHCTRIX ne-
PEKDPBITHIA, PACCYMTAHHBIX Ha BPEMEHHYIO HarpysKy
6onee 30 xIla, — 3aMKHYyTEIE.
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B Bs13aHBIX KapKacax XOMYTbl CI€AYET KOHCTpY-
MpPOBaTh TAKUM 0Opa3oM, 4TOObI B MECTax ux Iie-
peruba, a Takxe 3aruba KOHIIEBBIX KPIOKOB (IIpH
OTCYTCTBHMHU TeperycKa KOHLOB) 0053aTelIbHO pac-
[OJJaraTUCh MPOAOILHbBIE CTEPXHU. KaXaplil xoMyT
NODXKEH OXBATHIBATh B OHOM psiIy He Oonee msaTu
PacTSAHYTBIX CTEpXHed u He Oosiee TpexX CXKaTbiX.
[Ipu GosblIeM YKUCIE CTepXKHENH B OJHOM DSy, a
TaKxe npu 1upuHe 6anku 350 MM u Gonee pexo-
MEHIYETCS INEPEXOAUTHL Ha YeThipeX- WM MHOIo-
cpe3Hbie XOMYTHI (puc. 3.1).

IIpyt MOHOJIMTHBIX KOHCTPYKLIMSIX B MECTaX repe-
ceyeHus OalKku C KOJOHHOM WIM C TPOrOHOM Mep-
BBIIf XOMYT WIH IONEPeYHbIH CTEPXXKEHD PacIionaraior
B IponeTe Ha paccrostHuu 50 MM OT rpaH4 ONOPBL.

ITpu onMpaHUM MOHOJMTHBIX 0alOK Ha KUp-
MAYHYI0 KJIaJKy Ha KpaiHEH orope TepBhIA XOo-
MYT WIH MONIEPEYHBIN CTEpXXEeHb YCTaHABIMBAIOT Y
Topua Oanku (¢ HeoOXOAMMBIM 3alIUTHBIM CJIO-
€M), a B [peAeax CpeaHuX OMop YCTaHOBKY IOTe-
peuHOIl apMaTypsl TIPOJO/IKAIOT C LIArOM, NpH-
HATBIM JUIA TIpojieTa OaikH.

Jonoanumeasnsie ykazanus
no apmupoeanuio 6ai10x

[Tpumepsl apMupoBaHus 6anok, paborarolimnx
Ha U3rub ¢ Xpy4yeHHeM, IIPMBENSHBl HA PUCYHKAX
3.11m 3.12.

a = 30d 6

’

il

Pucynox 3.11 — ApmupoBanue a0k, paboTaloWMx Ha
HM3rub ¢ KpyueHuem
a — Bs3aHOM apMaTypoi; 6 — CBAPHBIM LIBOM

C 1T 23

Pucynok 3.12 — ApmupopaHue 6ajIOK CIIOXHOrO Nore-
pPEYHOTO CeYEHHs
1, 2 — 3aMKHYTBIE XOMYThI COOTBETCTBEHHO pebpa M MoJIKy
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Pucynox 3.13 — [ononuuTenpHoe apMUPOBaHHE GalOK B MeCTaX MPHIOKEHHS COCPEAOTOYEHHBIX HATPY30K
a — CBapHbIMH CETKAMH, § — YYalUCHMCM XOMYTOB Ha y4acTKe h, (KOJHYECTBO MO pacyeTy); € — IOABECKaMu

B 6ankax, pabotaioliux Ha U3rub ¢ KpyuyeHu-
€M, BSI3aHbIE XOMYTbI JO/KHBI 6BITh 3aAMKHYTBIMH
C nepenyckoM ux koHuos Ha 30d, rne d — aua-
MeTp XOMYTa, a IPU CBapHBIX KapKacax BCe IO-
TepeyHble CTEPXHU ODOMX HalpaBIeHUEH 0K~
HBI OBITh MpHUBapeHbl TOYEUHONH CBApKOM K yIJO-
BBbIM TIPOXOJIBHBIM CTePXHAM, 00pa3ys 3aMKHY-
TBIA KOHTYp.

I1pu OTCYTCTBUM CBapOYHBIX KJIELeil MI0CKHe
CBapHbIe CETKM COCHMHSIOT IPU IOMOILIU CKOO
TOCPEACTBOM AYTOBOM CBAPKHU MX C MONEpeUHbIMU
CTEPKHIMH.

B 6aJikax CI0XHOIO [OMEPEYHOr0 CeueHH (TaB-
POBBIX, [IBYTaBpOBLIX), paboTamolMx Ha H3rHO C
KDYYEHHEM, BCE COCTABIASIOUIME YACTH CEYEHHS
(pebpa, MONKU) NOIKHBI UMETh 3aAMKHYTOE [10I1e-
peyHOE apMHpPOBaHUE B IMpeaeiax KaxIou 4acTu
(puc. 3.12).

PaccTosiHus MeXIy MOTepevyHbIME CTEepPXKHS-
MU, PacIlOJIOXEHHBIMHU Y TpaHeit, HOPMaIbHBIX K
MIOCKOCTH U3ruda, JOMKHBI COCTaBNATh He Donee
[IMPUHBI CEYEHMS BIEeMeHTa b; y rpaHeil CXKaTbIX
oT u3ruba, npu T < 0,2M, tne T — KpyTamuii
MOMeHT, M — wu3rnbamiuii MOMEHT, paccTosd-
HUS MEeXIY ITOMEpPEYHBIMU CTEPXKHSMU HOIYCKa-
eTCsl YBEJIWYMBATh, IIPUHUMAs UX TAKMMH, KaK B
CKaThIX 3JIEMEHTAX.

IlpuBeneHHble YKazaHUs OTHOCSITCS, B 4acT-
HOCTH, K KpaHuUM OankaM, K KOTOPBLIM BTOpO-
CTENEeHHble OATKM MM IIMTH IPUMBIKAIOT JIUIIb
C OJHOU CTOpPOHE!I (0OBA30YHBIE DanKu, Oanku y
TeMIIEPATYPHBIX LIBOB M T.M.), @ TAKXE K Cpel-
HUM Oankam, A/ KOTOPbIX Harpy3ku, repenaro-
urecss Ha 6anKy OT NMPUMBIKAIOIIMX K HEW Mpo-

JIETOB, pasnuyHbl (OTIMYAIOTCS APYr OT JApyra
Oomnee ueM B 2 pasa).

ITpumepsl apMupoBaHus 6aJloK B MECTax mpu-
JIOXKEHHA COCPEAOTOYEHHBIX HAIPY30K MPHBEAEHEI
Ha pucyHke 3.13.

[Tnomans ceyeHUs NOMONHUTENBHON apMary-
pBl ompenensioT pacueroM. Ee KoHcTpyupylor B
BUJIE CBapHBIX CETOK, OTIMOOB, MOABECOK U yya-
LIEHHBIX XOMYTOB. [IpH 3TOM HUX KOIHUYECTBO L0~
XKHO OBITh HE MEHee JIBYX, BEPTUKAIBHBIX CTEPK-
HEW B KaXJIO# CBAPHOU CETKE — HE MEHEE YEeThI-
pex @6 MM; oTTUObI MM NOABECKH HA3HAYAKOT AU-
aMeTpoM He MeHee 10 MM; B BepxHeil 30He Ipe-
JlyCMaTpUBalOT TOPU3OHTAIbHEIM MPSMOI Y4aCTOK
OTOTHYTBIX CTepXXHei AnuHoi He menee 0,8/ u
He MeHee 20d.

Apmupoeanue monorumnsix
Hceaez00emonHbix naum

MOHOMUTHBIE XeIe300eTOHHBIC IUTUTBLI IIepe-
Kpb]THﬁ MOTYT OBITh ITOJHOCTBIO WJIM YaCTHUYHO
ONEpPTLIMU IO KOHTYPY, CO CBOOOAHBIM OIMHPAHH-
€M WIH C 3allEMJICHHEM Ha OIIopax. B IMPpaKTHKE MO-
HOJIUTHOIO CTPOMTENBCTBA JOCTATOYHO YacTo BCTpE-
YarTCH TUTHTHI, 3alllEMJIEHHBIE TI0 OHOM KPOMKE
(KOHCO/MIbHBIE) W OTEepThie B TOoYkax (yriax), Ha-
NPUMEP TTIMThI 6e30a/I0YHBIX [IEPEKPBITHIA.

ITo pacueTHO# cxeme TMIUThI [10APA3e/saIoT Ha
BanouHble (OHONPOJIETHBIE — pa3pe3Hbie, Hepas-
pe3Hble — MHOTI'OMNPOJIETHBIE, KOHCOJbHbIE) U pa-
Goraroume B IBYX HallpaBJICHUAX, KOTOPbIE MOTYT
OBbITb OJHOMPOJETHBIMU (C LIADHUPHBIM WK He-
LIAPHUPHBIM OTTMPaHHEM 110 KPOMKaM) HJIM MHO-
TOTMIPOJIETHEIMU HEPA3PE3HBIMU,
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BaloyHBIMHM TUIMTBl CYMTAIOT B TOM Ciydae,
eCIM YyCWIMS, JeHCTBYIOLME B OJHOM Harpasie-
HUH, NPEeHEeOPEXUTENBHO MANBI MO CPABHEHUIO C
YCWIMSAMM, JEUCTBYIOIIMMM B OPYrOM Harpasie-
Huu. K 0a10YHbIM TUIMTAM OTHOCST: TMPSIMOYTO/b-
Hble PABHOMEPHO HATPYXEHHBIE TUTOCKUE TUIUTHI,
OIIepPThIE O ABYM MIPOTHBOIONOXHBIM CTOPOHAM,
a TAKXe TJIMTHI, ONEpThie MO KOHTYpYy /ubo 3a-
LLIEMJIEHHBIE [10 TPEM WU YETHIPEM CTOPOHAM MPH
COOTHOLEHUM CTOPOH (TIposieToB), GOAbLIEM OT-
peneneHHOro rpaHM4YHOro 3HayeHust. I'paHuyHoe
OTHOLIEHUE MPOJETOB B HOPMATUBHbBIX HOKYMEH-
Tax OrpaHUYMBaIOT undpamu 2 wiu 3.

K paGoraoliium B IBYX HATPABJIEHUSIX CUUTA-
10T BCe HE OTHOCAIIMECS K OaJOYHBIM IJIUTHI, B
TOM YMCIIe HENPSIMOYTOJIbHbIE B I1aHe (Kpyribie,
KONIbLIEBBIE M [IP.), @ TAKXKE OfepThie B TOYKAX
(HanpuMep, TUTUTH 6e30aI0UHBIX MepeKpeITHif). B
0e30aT0UHBIX MEPEKPLITHAX MOHOJIKTHBIX 30aHHUH
TUIUTAa MOXET ONMMPaThCs HENOCPEACTBEHHO HA
KOJIOHHBI KaK 0€e3 VIUIMPEeHU, TaK U C YILUPEHU-
MM, HasbIBaeMbiMu Kanuteasmu. [Ipu rponerax
J10 6—8 M MOHOJIMTHBIE MEPEKPBLITHSA PEKOMEHITY~
€TCSl BLITOMHATD TIOCKUMU, TIPY GOMNBIINX 3HAYe-
HUSIX — TUIOCKUMM C KAMMUTENSMU WIM MEXKO-
JIOHHBIMU OanKaMu UM CTeHaMM, peOpUCTHIMU
WIN ITYCTOTHBIMU. JUTst 3aIbHBIX [MOMELUEHUH 11po-
JetoMm 12—15 M peKOMEHIYIOTCS KECOHHbIE, ped-
PHCTBIE U MTYCTOTHBIE MEPEKPLITHUS MPU OTUPaHUU
0 YEThIPEM CTOPOHAM Ha OajlKd U CTEHBI.

ITpu nponetax 6onee 7 M peKOMEHAYETCS TIPH-
MeHEHUE JIOMOTHUTENLHOM MpeaBapUTebHO HaMpsi-
KEHHOM apMaTypbl U3 BBICOKOITPOYHBIX KaHAaTOB
kiacca K-7 6e3 cuenneHusi ¢ 6eroHoM (pasnen 1.4).

ITpu BEIOOPE KOHCTPYKTUBHOTO pPellieHUsI OTIU-
PaHUsA TUTUTHI HA KONOHHBI 6e3 KanuTeneil HeooO-
XOAUMO TPEeAYCMOTPETh YCUJIEHWE NOMOJHUTE]b-
HBIM apMHUPOBaHUEM 3THUX YYaCTKOB TUIMTHI C 1ie-
JIBI0 MCKJIFOUEHMS €€ NMPONABAMBAHUS NPU IKCI-
JlyaTallMOHHBIX Harpy3Kax.

TomuuHy 6a10UHBIX INIMT MOHONUTHBIX Nepe-
KPBEITHI C OTHOLIEHUEM CTOPOH [:/, > 2 cneayer
MPUHUMATL HE MEHEee, MM:

I MeXIy3aTaXkHBIX TIEPEKPBITHI KHUIBIX

H ODILECTBEHHBIX 3AAHUM ..covevvniniiieiaiieeiaenen, 70
Jna MeXAyaTaXKHbIX MEPEKPLITHI
MPOU3BOACTBEHHBIX 3TAHMM ....cocveerenirecnrnne, 80
JITIS TTOKPBITHH +evceeeeeeeereereeneene e sees e seeneenenas 60
TIOK DOBIMAMIL ;ovais s indio 100
HAns naut u3 nerkoro 6eToHa

xtaccoB B7,5 v HUKe BO BCEX CAyHasIX ......... 70

TomuuHa xene300eTOHHOM TUIMTHI KECOHHBIX
4acTopeOpUCTHIX NEPEKPBITHI TOJLKHA ObITE HE Me-
Hee 25—30 mM.

TonuuHy MOHONUTHBIX TUTUT A, MM, PEKOMEH-
nyercs npuammates 40, 50, 60, 70, 80, 100, 120,
140, 160, 180, 200, 250, 300, nanee kpatHo 100.

COAEPXAHME

Ta6auuma 3.6

MunMManbHas TOJINHA TUIHT

TunB! KT ¥ XapakTep Bua Getona

OnUpaHua

TAKENBIN JTETKUA

BbanouHble:
npu cBoDOXHOM OMMH-
paHuu
MpH VIIPYroi 3amgeiike
Paboramowue B OBYX Ha-
npaBaeHUSAX:
OnepThie MO KOHTYPY
Mpy CBOOOIHOM OMNK-
paHuH
TO XK€, NpH YIpyrou
3a/eNKe
KeCCOHHBIE YacTopes-
PHMCTBIC TEPEKPHITUA
npu cBoGOAHOM OMM-
paHun
TO Xe, MpPU YNpyroi
3a/Ie/IKe MO KOHTYpY
NAUTE 6€36aM0UHBIX
NePeKPLITHI MPH OMNHU-
PaHHMM Ha KOJIOHHEI C
KaIluTeIaMu
TO Xe, 6e3 kanurTesei —
HO He MeHee 16 cMm

(1/35)1 (1/30)/

(1/45)1 (1/35)1

/45y | (/38)

/50, | (1/42),

aso, | a2

(1/35)1,

(1/35)1,

(1/30)/,
(1/30)1,

(1/32)1, (172N,

* 1 W I, — Menbmit 1 BOALIIMIA IPOAETHL TLIHT.

MuHMMaBHAS TOILMHA OETOHHOTO 3aLUTHO-
ro ci1os Wwist paboyeit apMaTyphl IUTUT, HAXOASILUMXCS
B OOBIYHBIX YCIOBHSIX SKCIUTyaTalinu, 20 MM.

MuHHUMaIbHAS TONLIMHA TUTUT B 3aBUCUMOCTH
OT TIpOJIETa OPUEHTUPOBOYHO MOXET OBITh MPUHS -
Ta no Tabnuue 3.6.

TonmuuHY Hepa3pe3HBIX WJIH OINHOMPOJETHBIX
IUTUT, MOHOJIMTHO CBA3aHHLIX C Xe1e3006 TOHHBI-
MU DajKaMM, NPUHUMAIOT KaK NP YIpPYyroi 3a-
JieJIKe, a TOJUIMHY IUTMT, ONEPTHIX HAa CTEHbI, —
KaK IMpH CBOOOAHOM ONUPaHUH.

MoHonuTHBIE Xene300eTOHHbIe TUIMThl apMU -
PYIOT BSI3aHOM apMaTypoil U CTAHIAPTHLIMHU CBap-
HBIMH CETKaMH.

HuameTrp paboumx CTepXHeil cBapHOH apma-
TYPBI PEKOMEHYETCS IIPMHMMATh He MeHee 3, a
BA3aHON — He MeHee 6 (5,5) mm.

[pu Tonuuue mantel A < 150 Mm paccrosi-
HHUST MEXIY OCSIMU CTepxXHel pabouyell apMaTyphl
B CpENHEH 4YacTW MpojeTa IIMTH (BHU3Y) W Han
Ornopoit (BBEPXY MHOTOMNPOJETHBIX IUIUT) HOJIK-
HBl ObITh He Gonee 200 MM, npu £ = 150 MM — He
oonee 1,54 1 400 mMm.

PaccrogHus Mmexay paGouuMMU CTEpXHSMH,
JIOBOAMMEBIMH JI0 OTIOPHI TUIMTHI, HE AOJIKHBI IIpe-
BhlIaTh 400 MM, npuyeM IUIOLANL CEUYCHUST 3THX
CTEepXHei Ha 1 M LMPHUHB! IUIMTHI OOMXKHa CO-
CTaBNSATh HE MeHee !/, IUIoIanu ceyeHus CTepx-
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Tadbanuuma 3.7
Iaomans nonepevyHoro CedeHHs apMaTypsl Ha 1 M INMPHHBI IWIKTHL, cM?

iar Huametp crepxkHeit, MM

CTepX-
Hed, 3 4 5 6 8 10 12 14 16 18 20 22 25
MM
100 0,71 1,26 1,96 2,83 5,03 7,85 | 11,31 | 15,39 | 20,11 | 25,45 | 31,42 | 38,01 | 49.09
125 0,57 | 1,01 | 1,57 | 2,26 | 4,02 | 6,28 | 9,05 | 12,31 | 16,08 | 20,36 | 25,13 | 30,41 | 39,27
150 0,47 | 0,84 1,31 1,84 3,35 5,23 7,54 | 10,26 | 13,4 | 16,96 | 20,94 | 25,33 | 32,72
200 0,35 | 0,63 0,98 1,41 2,51 3,93 5,65 7.69 | 10,05 | 12,72 | 19,71 | 19,00 | 24,54
250 0,28 | 0,50 | 0,79 | 1,13 | 2,01 | 3,14 | 4,52 | 6,16 | 8,04 | 10,18 | 12,56 | 15,20 | 19,64
300 0,23 0,42 0,65 0,94 1,68 2,61 3,77 5,13 6,70 8,48 | 10,47 | 12,66 | 16,36
350 0,20 | 0,36 | 0,56 | 0,81 | 1,44 | 2,24 | 3,23 | 444 | 574 | 7,27 | 8,97 | 10,86 | 14,00
400 0,18 0,32 0,40 0,71 1,25 1,96 2,82 3,50 5,02 6,36 | 7,86 9,50 | 12.49

Hel B IIpoJieTe, OIpe/ieleHHOM pacueToOM Mo Hau-
GonplueMy u3rudaroleMy MOMEHTY.

[Inowans ceueHust padoueit apMaTypbl [UIUT
OOmKHa OBITH HE MEHee yKa3aHHOM B Tabnuue 3.7.

Tatnuuwa 3.9

JuaMeTp M War cTepiHeil pacupeleHTe bHON
apMaTypbl OaJ0YHBIX IJIHT, MM

ﬂ,HaMeTp M LIar CTepXXHEH 3TOM apMaTyphl MOXHO Juametp . Wlar crepxueit paGoyeit apMaTypbl, MM
rioadupaTk 1o 3Tol Xe Tabnulle. CTepkKHeH

Ilpy apMupoOBaHUHK IUIUT, paBOTAIOIUX B ABYX ag:g"w";i‘l 100 | 125 | 150 | 200 | 250 | 300
HAIPABIEHUSX, OTHOIIEHUE A,/A  MexXay mio- i
IHAASMH CeYeHUS HUXHUX apMaTyp, VKJIaablBae-
MBIX Ha 1 M IUMPUHBI IUIUTHI (A, — TUIoINak CTep- 3—4 1_(376 E%ﬁ ﬁgﬁ 430 4_(3)'0 H%T}
JXKHEH, pacriojlaraeMbiX IapaiieibHO KOPOTKOM
CTOpPOHE), PEKOMEH/IYETCSH MPUHUMATD 10 Tabau- 5 3 |3 3|33 |3
e 3.8, B 3aBUCUMOCTM OT OTHOLUEHUI MPOJETOB 350 | 350 | 350 | 350 | 400 | 400
wwmthl /1. 6(5,5) 4 3 {3 1.3 3

350 | 350 | 350 | 350 | 400 | 400
8(7:7.,5) 5 S (4 (4 | 3 | 3
350 | 350 | 350 | 350 | 400

Ta6nuua 3.8

OTHomenne niomanei ceueHnii HIDKHEH apMaTypbl

. gaBovainet 109 665665 5 | 5 | 5 | 5
AR TGIHER JADCTRIHOE pyx Halpatenx 350 | 350 | 350 | 350 | 350 | 350
L/, A /A, L/, A /A, 12(11)  16(5.5)|6(5,5)|6(5.5) [6(5,5)|6(5,5)|6(5,5)

250 | 300 | 350 | 350 | 350 | 350
1,0 1-0.8 L6 0,5-0,3 14 [8(7,9]87,5)(8(7.5)]6(5.5)]6(5.5)]6(5.5)
1,1 0,9-0,7 i 0,45—0,25 300 | 350 | 350 | 300 | 350 | 350
1,2 0,8—0,6 1,8 0,4—0,2 16 8(7,5)|8(7,5)|8(7,5)|8(7,5)|8(7.5)|8(7.5)
1,3 0,7—0,5 1.9 0,35-0,2 250 | 300 | 350 | 350 | 350 | 350
1,4 0,6—0,4 2,0 0,2-0,15 18 1009) [1009) [1009) [8(7.,5)[8(7.,5)[8(7.5)
T T 300 | 7350 | 350 | 350 | 350 | 350

20 10¢9) | 10(9) | 10(9) | 10(9) | 10(9) | 10(9)
I . 200 | 250 [ 300 | 350 | 350 | 350
JIolaab CeYeHUs pacrpelciuTeIbHON ap- 2 120101201 1009) [109) [ 109) [ 1009)

MaTyphbl B OanmoYHBIX TIUTAX IIONXKHa COCTABUTDL 750 300 300 350 350 350
He MeHee 10 % nnouanu cevyeHus: pabouyeit ap- 55 14 _|100) [37.5)[87.5)[807.5)[807.5)
MaTyphl B MecTe Haubonbliiero U3rubarolero Mo- 300 | 200 | 150 | 200 | 250 | 300
MeHTa. JlmaMeTp U Liar cTepxHei 3TOH apMary- ”

Pbl B 3aBUCMMOCTH OT JMaMeTpa M 1Uara cTepx- TTpuseyanue Haxueproit ykasan amamerp ctep-

Hel pabouyel apMaTypbl MOXHO MPUMEHATH I10
Tabmuue 3.9.

Pabouyyio apMaTypy B HanpapJieHHH MeHBIIErQ
OpoJieTa pacnojaraloT HUXKe apMaTypbl, HAylIei B
HanpasJieHuH GoJmbimero nponera. B cooTBeTCTBIM ¢
TaKUM pacIoIOXKeHUEM apMaTypsl paboyas BEICO-

JKHeH pacrnpeieinTeLHOM apMaTyphl, 104 YepToil — MX Wiar.
B ckobKkax ykazaH XMaMeTp CTepkHeil, npuMeHseMblit 1o
cornacosann ¢ HUMXB.

Ta CEYEHUS TUTUTHI VISl KAXKJIOTO HAIlpaBIeHus! pa3-
au4Ha U GymeT OTIMYATBCS Ha pasMep AMaMeTpa
apMaTyphbl.
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Pucynox 3.14 — Cxema apMUPOBAHHUA MOHOMUTHBIX GATOUHBIX TIUT
CBAPHBIMH CETKaMM
a — TMpOoJaonbHasa apMatypa B BHJAE LUEIBHBIX CBAPHBIX CETOK C [NONMEPECHHBIMHA

pabouYMMH CTEPKHAMM; § — TO Xe, B BUe Y3KUX CBAPHLIX CETOK C MPOAOTb-
HBIMH paboulMK CTEPXKHAMM; ¢ — [71aH HANOMOPHON apMaTyphl
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Pucynox 3.15 — ApMMpOBaHHME ONOP TUTMT CBAPHBIMM CETKaM¥ (pa3pe3bl B pabouyeM HanpasieHUH)

4, @ — KpaitH1e OTIOpbl ILTUTE!, COOTBETCTBEHHO MOHOMUTHO CBA3AHHOM C XKeJle306eTOHHOM GaIKOoi, CTEHOH M B KHPITMYHOM CTeHe;
6, 2 — CPEIHME OMOPLI MIMTHI, MOHONMTHO CBA3AHHOI ¢ Xene306eToHHOI 6anKoil, creHOi U ¢ HAONIOPHON apMaTypoii CoOTBeT-
CTBEHHO M3 JIBYX pasfBMHYTHIX CETOK W M3 OIHOM ceTKy

70



(M Gl
o e 2 IR
=== TR |
~=| | I | I | o
H I N | O | | N (I O T A
‘=;——+——-1—--+——4r——-i———T:';——-—
< T T =T
| ---L-_.J___l-_#L-_.J_-_un._.g
[ s
= I | | | | 1 |||
il I Y (A (O i
P b b b b L |
B T T el i ==
j‘.k&[ ] \f\t | !‘f\ I ﬁﬁ
! |

R

COAEPXAHME

1-1I

(*/h

b=1

=
%

O/l

—
—
o

\QS§ " |
N

~

I‘;

g

RS
::._/

10d
0 hy

(S B

Pucynox 3.16 — HenpepriBHOE apMUPOBAaHKE MOHOMUTHBIX HEPA3PE3HBIX TUIMT CBAPHBIMM PYIOHHBIMM CECTKAMM
4 — TUTaH ¥ pa3pe3bl TUTHTHL, OHCDTOﬁ Ha Xejne300eToHHbIe ﬁaﬂKH; § — aerTanb OMHPaHUA TAHTHEI Ha KMPIIHYHYIO CTCHY

I1py apMMPOBaHUHU CBAPHBIMM CETKaMM CIUIOLL-
HBIX OaNOUHBIX AT ToMuHOK 120 MM u Gosee
MIPM COAEPXAHUHM paCTAHYTOM pabouyeit apmarypsl
10 1,5 % paccrosiHre MeXay CTepXHsIMU paclipe-
JIENUTENILHOM apMaTyphl AOMYCKAETCH YBEIUYUBATh
0o 600 mMm.

banoyHbkle MOHONMUTHBIE UIMThI, apMUPOBAH-
Hble CBapHBIMM CETKaMM, KOHCTPYUPYIOT B COOT-
BETCTBMM C pucyHKamu 3.14, 3.15.

ITponeTHyio apMaTypy IUTUT LIMPUHOMN 10 3 M U
[UIMHOM O 6 M KOHCTPYUPYIOT B BHMIE IUIOCKOMH
LIETBHOM CBApHOM CETKH, MOMEPEYHBIE CTEPXKHU KO-
TOpOU — pabouast apmatypa ruuTsl (puc. 3.14,a).

Ipu nnameTpe paboueit apmaTypsl 6onee 10 MM
TUTUTHI MOXXHO apMHPOBATh IVIOCKUMH Y3KHUMHU CBap-
HLIMM YHUGUIMPOBAHHBIMU ceTkamu. WX nnuHa
JIOJDKHA COOTBETCTBOBATE IUWPUHE TUTUTHI, KOTOpast
MOXeT ObITh ¥ Gonee 3 M.

ITpomosnbHble CTEP:KHU CETOK BBIMONHAIOT POJb
paboueii apMaTypbl, TIOMePeYHbIE — PacIpee/IuTelhb-
HOM, CTHIKYEMOM B TUIMTE BHAXIECTKY 6€3 CBapKu.

HanonopHyio apMatypy Hepas3pe3HbIX ILIUT
KOHCTPYMPYIOT B COOTBETCTBHHM ¢ pHCYHKaM 3.15,6
B BUJE ABYX C MOJIBMXKOIM CETOK MM OJHOM ceT-
ku (puc. 3.15,2) ¢ nonepeyHbIMH paboyruMu cTep-
JKHSIMU, YKJIaIbIBaeMbIMU BIONE orop. Haxonop-
HbIE CETKH MOTYT OBITh PYTOHHBIMU.

MHorornponeTHble 6an0uHbIE MOHOMUTHBIE TLUIH-
Tl TONIMHOM 10 100 MM c paboueit apMarypoit

71

CPERHUX MPOJIETOB U OIIOP 10 7 MM PEKOMEHIYETCS
apMMPOBATH CBAPHBIMM PYJIOHHBIMU TUITOBBIMHU CET-
KaMHM C MMPpOAOILHONH paGoyei apMaTypol B COOT-
BETCTBMHU C PUCYHKOM 3.16. PyjioHBI NPH 3TOM pac-
KaTLIBAIOT [IONEPEK BTOPOCTENEHHBIX DaloK, a Mo-
MepeyHble CTePXHHM CEeTOK, SIBISIOLIMecs pacmpe-
JeUTEIbHOM apMaTypoil TUTUTHI, CTBIKYIOT BHAaX-
JiecTKy 6e3 cBapku. B kpaitHUX mponeTax ¥ Ha nep-
BBIX [TPOMEXYTOUYHBIX OIIOpax, rae o6bYHO Tpedy-
€TCH MOMOJHUTENbHAST apMaTypa, Ha OCHOBHYIO
CeTKY YKJIANbIBAIOT AOTIOMHMTENbHYIO (pHc. 3.16),
KOTOpasl 3aBOAUTCS 33 TpaHb NEPBOi MPOMEXYTOY-
HOI1 OTIOpBI BO BTOPOit mposieT Ha !/, mposiera riu-
Tbl. BMECTO AOMOAHUTEABHOM CETKH MOXHO yKI1a-
NILIBATh OTAEIbHBIC CTEPKHHM, IIPUBSA3BIBAS UX K OC-
HOBHOM CEeTKe.

IInutel, paboTaoliue B ABYX HANpaBlIeHMSIX,
TAKIKE PEKOMEHJIYeTCSH apMMPOBaTh CBAPHBIMU CET-
kaMu. TlpM 3TOM TUIMTBI, HMeEIOIIME pasMepsl He
bonee 6X3 M, MOXHO apMHUpOBaTh B TMPOJIETE O/I-
HOM LIENILHOH CBapHO¥ ceTKou ¢ paboueil apmary-
poit B 06oux HanpaereHHsX. C Lelbl0 3KOHOMUHK
apMaTyphbl PEKOMEHIYETCS MCTIOIb30BAHME CBAPHBIX
CETOK C MEpeMEHHBIM apMHUPOBAaHMEM B JBYX Ha-
MPABIEHUSIX B COOTBETCTBMH C 3ITIOPOH MOMEHTOB
WIM Xe MCMO/Ab30BaHWE pa3HOpPa3MepHBIX CETOK,
HaKJIablBaeMbIX APYT HA APYra B 30HC MAKCUMAaJIb-
HBIX M3rubaeMslx MOMeHTOB (puc. 3.17). Llupuny
KpaiiHed MOJOCk! /, ONpeNe/AoT PacyeToM.
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Pucynox 3.17 — CxeMa apMUpPOBAHHUS IPOJIETA TUIHTHI,
ONEPTON MO KOHTYPY, LEABHBIMM CBapHBIMH CETKaMH

1 — OcHOBHOH; 2 — HONOJHHUTENBHOM

B cnyuae apMUpOBAHUS IUTUTH Y3KHMHM CBap-
HBIMA YHHU(GHUHHMPOBAHHBIMU CETKaMH C IIPOJONb-
HOM apMaTypoit UX YKJIaABIBAlOT B TpOJIETE B [IBa
CJTOSL BO B3aHMHO IepIIeHAMKYIIAPHbIX HAIpaBiie-
Husx (puc. 3.18,6). TIpu aTOM CeTKH, yKJiajibiBae-
MBIE BOOJIb MEHBILETO MPOJeTa IUIMTHI, JOJIKHbI
OBITE CHM3Y. MOHTAXHbIE CTEPXXHK CETOK KAXKIOTO
CJOsT KJIAOyT BIIPHUTHIK M He CTBIKYIOT, [IPHYEM B
CeTKax HIXKHEro CJI0Sl OHM JOMMKHBI OBITH MOA pa-
6oyeit apMaTypoii B ee 3alIMTHOM CJIOE, a B CETKax
BEPXHETO CHOSI — CBEPXY.

HapomopHyio apmarypy, paboTamlLy0 B ABYX
HAMpaBICHMAX HEPA3PE3HBIX MHOTOMPOJIETHBIX
T (puc. 3.18,0) ¢ WIOCKUMHU CeTKaMu B IpoJie-
Tax, KOHCTPYMPYKT TaK Xe, KaK HaJOMOPHYIO
apMarypy GanouHsix T (puc. 3.15).
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COAEPXAHME

PaBoratoniue B 1ByX HampaBJIeHUSIX MHOTOIPO-
JIeTHbIE HEpaspe3Hble MUIMTHI ¢ paboyeit apmary-
poii AMaMEeTPOM 110 7 MM MOXXHO apMHUpOBATb TH-
IOBBIMU PY/JOHHBIMH CETKAMM C INPONOJBHBIMU
pabouumu crepxkHsiMH (puc. 3.19). Jng 3T0ro mau-
Ty pa3sOMBaIOT B KaXIOM HamNpaBieHWM Ha Tpu
TMONOCHI: B KpaiHue I10 !/, MeHbIlero nponera u
CpenHION. PyTOHEI B MpolieTax YKIaIbIBAIOT B IBa
C/I0sA, PaCKaThIBa€MbIX BO B3aMMHO MepIIEHAMKY-
JISIPHBIX HaTpaBieHUSIX TONBKO MO CPEIHUM MOJIO0-
cam T (puc. 3.19,a). HanonopHyto apmartypy yr-
JIOB ITUTBI B 3TOM CJIy4ae MOXHO KOHCTPYMpPO-
BaTh B BUAE KBaJIPATHBIX TUIOCKUX CETOK C pabo-
UMMM CTEPKHSAMH B 000UX HAIMpaBIeHUAX. DTU ceT-
KM YKJIa[IbplBalOT Ha nepecevyeHuu pebep (Oanok)
IUTUT, IPUYEM CTEPKHM MOTYT OBITH Mapasuieib-
HbIMU pebpam (DankaMm) WIM YKIaAbIBATHCH IO
yrioM 45° Kk HUM (puc. 3.19,0).

ApMUpOBaHUe CBApPHBIMU ceTKaMu Ge3banou-
HBIX MNEPEKPBITHH C TOYEYHBIM OMMMPAHHUEM ILINAT
Ha KOJIOHHBI MOXHO MPOWU3BOAWUTH 110 aHANIOTHHU
C ONTMCaHHBIMMU Bhillie. B 3TOM ciyvyae 06BIYHO BO3-
HUKAET HEOOXONMMOCTh B [OMOMHUTETBHOM ap-
MUMPOBAHHMH IO OCSM KOJIOHH M B MecTax OIupa-
HUS HA HUX IUTUT NePeKpPbITHI OTAEIbHBIMH CTep-
XKHAMHM WJIM IUIOCKUMHM BEPTUKAJIbHBIMU KapKa-
camu. HeobXxomuMMOCTE TOITOMHUTEIBHOTO apMHK-
POBaHUS U €ro KOJHYECTBO ONMpeNesIsarTCs pac-
yeToM (puc. 3.20).

BsizaHyro apMaTypy MOHOJUTHEIX TUIMT TOJI-
nwHOi 120 MM K MeHBILIE TIPOEKTUPYIOT B COOT-
BETCTBUM C pucyHkamu 3.21, 3.22, 3.23, 3.24,
3.25 ¢ noBeseHMEM BCEX ITPOIETHBIX HIDKHHX CTep-
XHeil 1o omnop. [lpu Tak Ha3sIBaeMOM pa3geib-
HOM apMHPOBaHHMU Hall ONIOPaMU YCTAHABIMBAIOT
cBol apmatypy. HuxHue nposieTHble paGouue
CTEPXKHU HEePa3pe3HbIX MUIUT PEKOMEHIYETCH KOH-
CTPYMPOBaTh CKBO3HEIMM, IMPOIycKas MX 4Yepe3
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Pucynox 3.18 — Cxema apMUpOBaHUS [LTUTHI, ONEPTOH MO KOHTYPY, CETKAMH
a — Y3KMMM CBapHBIMH TPOJETHBIMM; § — HANOMOPHEIMHA
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COAEPXAHME

Pucynox 3.19 — CxeMa apMHMPOBAHMSA TUTMTEI, OMEPTOH 10 KOHTYPY, CBAPHLIMK PYIOHHBIMM CETKaMM
a4 — IIpoJeTHas U CpeiHAAa HaJO0NOpHas apMartypd; 6 — HalomopHaa apMaTtypa VIIoB TTHTBL

HECKOJIBKO OI10p; B KpaliHHMX ITpoJieTax, eClu 3T0
TpedyeTcs M0 pacyeTy, yCTaHABIMBAIOT IOMOJHH-
TeNLHBIE CTEPXKHH.

Hanonopnyio apmartypy B HepabodyeM Harpas-
JIEHUM TPEyCMaTpUBalOT KOHCTPYKTHBHO B KO-
nMYecTBe He MeHee !/, ceyenus paboyeit apmary-
pHI B TIpoJIeTe.

B nnurax TonuuHoi 6onee 120 MM yacTh npo-
JIETHBIX CTEPXKHEN (B LENIX S3KOHOMMHU apMaTyphl)

1IN

Kononna

|
Pucynox 3.20 — Tlpumep ycuneHus apMHPOBaHUsI 6e3-
6ATOYHOro TUIMTHOIO MEPEKPBITUA KapKacaMu

K-1 — nponernslii Kapkac; K-2 — HagomopHHIii Kapkac

PEKOMEH/YETCS TIEPEBOAMTE Ha OMNOPHI (TaK Ha3bI-
BaeMoOe HeIpepbIBHOE apMUpoBaHue) (puc. 3.22). B
TLTATaxX TOMIMHOM A0 150 MM cTepkHM oTrubaroT
niox yrmom 30°, 160 MM u Gonee — moxn yriom 45°,
OTrubnl KOHCTPYMPYIOT B COOTBETCTBHM C PUCYH-
KoM 3.22.

ApPMHPOBaHKE OIOP MOHOMMTHBIX IUTUT OTAEb-
HBIMH CTEPXKHSIMU [IPM PAa3HBIX OMTOPHBIX YCIOBU-
AX IMOKAa3aHo Ha pucyHkax 3.23, 3.24, 3.25.

Bsizanyio apMaTypy mimT, paGoTamoLmnx B IBYX
HampaBleHUsIX, KOHCTPYUPYIOT TaK e, KaKk U B
6anounbix mautax. C 1enp0 3KOHOMHHM apMAaTYpPhI

Pacripeae-
F_ JIUTedbHas
apmarypa

Pucynox 3.21 — PaszfenpHoe apMHUPOBaHHE MOHOIMT-
HBIX 6ajlOYHBIX UIMT OTAC/IBLHBIMM CTEPXKHSMM (BA3a-
HOM apMaTypoii)

1, 3 — najgonopHas apMaTypa B HaNpPaBACHMAX COOTBETCTBEH-

HO paboyem M HepaboueM; 2 — nposeTHas apmarypa B pabo-
YeM HamnpableHUH
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Pucynox 3.22 — HenpepbiBHOE apMUPOBaHKE MOHOMMTHBIX [UTMT OTAC/IBHBIMH CTEPXKHAMH (BA32HOM apMaTypoit)

a4 — cpedHSA OMOpa MHOTOMPOJNETHON MIMTH — XenesobeToHHas Gatka; 6 — To Xe, cTalbHaa 6anka; ¢ — KpaiH#Ad onopa —
*ee300eToHHas BalKa; ¢ — TO Xe, KMpPIHYHaa Ki1agka; /| — oTrubsl; 2 — NOTOIHKTEeIbHAS HANOMOPHAS apMaTypa (CTaBUTCS, eciiu
HE0CTATOYHO OTOTHYTBIX CTepikHell); 3 — mponeTHas apMaTypa
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Pucynox 3.23 — PasienbHoe apMHpOBaHye KpaitHUX OMOP MOHOJIUTHOM TUIMTEI OTACTBHBIMU CTCPXKHIMHU B paboueM
HarnpasieHHuH

4 — MOHOJIMTHO CBSI3AHHOM C Xeje300eToHHOI 6ankoil; § — 3alleMneHHO| B KUPMMYHOW Kianke, ¢ — cpoboaHO fexallei Ha

CTAnbHOM BalKe: 2 — TO Xe, Ha KUPITMMHOM cTeHe; 0 — KOHCOALHO OnMpalollleiica Ha cTanbHylo 6anky; I — nponetHas paGouas

apMartypa 4, , 1MaMeTpoM d; 2 — onopHas apMaTypa (o pacyety, Ho He MeHee 0,54, ) 3 — pacnpefenuTenbHas apMmatypa; 4 —

apMarypa XeNE306CTOHHOM Ganku; 5 — ormopHas apmarypa He Menee (1/;)4, o M HE Métiee SP6A-1 Ha 1 M; 6 — cTepxkeHb & 6 MM,

ycraHapnuBaemblii ¢ warom 1000 MM 1 obecnednBaloMi COBMECTHYIO pa TUTMTHL CO CTAJIBHOM Gankoit (o pacyery o6bIYHO
He TpebyeTca); 7 — cBapka
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Pucynok 3.24 — Pa3nesnbHoe apMUPOBAHNC KPaHHMX OTIOP MOHOJIMTHOM IUTMTHI OTACABHBIMHM CTEDXKHAMH B HepaboueM
HaIpaBIeHuH

a — cBoboIHO JeXalleil Ha cTajabHOM Hanke; 6 — KOHCONBHO ONHPAIONIeica Ha CTanbHYI0 DajKy; 6 — MOHOJIHTHO CBA3aHHOI

¢ KenezobeToHHOIl Gankoif, ¢ — 3alleMICHHOH B KMPIIUYHOW cTeHe, ¢ — mMpMMBIKaloUieid K cTeHe 6e3 onupanusa; | —

nponeTHas pabouyas apmatypa A ., AMaMeTpoM d; 2 — pacrnpefennTenbHas apMaTypa; 3 — OMOpHAsi apMaTypa IO pacyeTy, HO
HC MeHee (%)Asrsp; 4 — apmarypa Xene300eTOHHBIX DaloK; 5 — omopHas apMmatypa
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Pucynok 3.25 — ApMMpOBaHUE CPEIHUX OMOP MOHONMT-
HO# TIMTHI OTACABHBIMU CTEPKHAMU

@ — MOHOJHTHO CBA3aHHOM C Kene3lobeToHHOH Oankoi B pa-
GoueM HarpaslieHHH; § — cBoGOOHO JeXalllel Ha cTanbHOU
6aike B paboueM HanpaBlCHUM; 8 — MOHOJIMTHO CBA3aHHOM
¢ xenesobeToHHol Gankoit B HepaGoueM HanpaBiaeHuu; | —
nponetHasi paGovas apmatypa A, IMaMETPOM d; 2 — pac-
npefenHTebHAS apMaTypa; 3 — oropHas apMaTtypa Mo pacye-
Ty, HO He MeHee ('/;)A4, ; 4 — apMaTypa Xene3oGeToHHOH
Oanku; 5 — ceapka
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IUIMTY peKOoMeHAyeTcsd pa30MBaTh B KaXKIOM Ha-
MpaBJICHUM HA TPH ITOJIOCHI: JBE KpailHUe LiMpH-
HOIA !/, MEHBLIIEro MpoJieTa U cpefHiolo. B kpaitHux
TIoJIocax [UIoLIaAb CEYCHMS apMaTyphl, IIPOTUB I1a-
palienbHON MM TPEThEH MOJOCH], MOXET OBITh
YMEHBIIIEHA BABOE, HO IIPU 9TOM Ha | M IIHPUHBI
TUTUTBI JOJDKHO TPUXOAUTHCH HE MEHEe TpeX CTep-
xHei, CTepXXHU B HanpasJIieHHU KOPOTKON CTOpPO-
HbI YKJIanbIBaloTCa BHU3y. Hagonophylio pabouyio
apMaTtypy YCTaHaB/IMBAIOT [0 BCE JUIMHE KaXKa0oM
CTOPOHBI TUIUThI PABHOMEPHO.

Ha xpaitHux cBOOOIHBIX OMOPax ITHT, MOHO-
JIUTHO CBSI3aHHBIX C Xeae300€ TOHHBIMM IIPOrOHa-
MU (0OBH30YHBIMM GanKaMu), HAZOMOPHYIO pac-
YeTHYIO apMaTypy 3ale/ibIBaloT B TIPOTOH HA Iiy-
Guny /. Ha KkpaiiHnx cBOOGOAHBIX OMOpAX IUTUT MPO-
JIETHYIO apMaTypy 3aBOJAT 3a IpaHb OMOPHI He Me-
Hee 5d, ipu BeinojiHeHun ycnosus O < 0,5R, bhy,.

KoHcoJbHbIie ILMATHI DA BBUIETE KOHCOJIM 10
OIIHOTO METPa IIPHHUMAIOT ITIOCTOSHHOM TOMIMHBL.
I1pu BeIeTe Donee 1 M TONLIMHA CEYEHUA IUIMTHL B
MeCTe 3a1eJIKM OTIPe/Ie/IsieTCS. pacyeTOM, a Ha CBO-
B0IHOM KOHIIE HO/DKHA ObITh He MeHee 50 MM.

KoHconbHBIE TUTMTE apMHUPYIOT, KaK TpaBu-
J10, TOJILKO BepxHel apMarypoit. KoHcomnu, saBisi-
IOIIMECS] YACTbIO OJHO- U MHOTOIPOJAETHON ILIN-
ThI, ADMUPYIOT BMECTE C TUIUTOM U TOU e apMa-
TYpOil — CeTKaMHU WIH OTAEeNbHBIMU CTEPXKHAMU.

Ilpy apMUpOBaHUM KOHCOABHBIX IIIUT C BBI-
netom 6onee 1000 MM normyckaeTcsi OJOBUHY pa-
60ounx cTepkHEe oOpbIBaTh Ha MOJOBHHE BbLIETA
KOHCOHU.

TosncTbie MOHOJIMTHBIE TUTMTHI, HarmpuMep (QyH-
JAMEHTHBIE, PEKOMEHIYETCS apMUPOBaTh 00BEM-
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Pucynox 3.26 — ApMUDOBaHHUE TUIMT B MECTax OTBEPCTHI

a, 6 — OTBEepCTHA cooTBeTCTReHHO Goee 300 m no 300 MM (mpu paGoueii ¥ pacrpeAcnUTeBHO# BA3aHOM apMaType); 1 — CTepXKHHU
ApMAaTYpPEBI TUTHTRI, 2 — CrelMalbHbIe CTEPXKHUH apMaTyphl, oKalMASIOIHE OTBEPCTHE

HBIMH apMOOIOKaMK, COOUpaeMbIMU U3 TIOCKUX
CBapHBIX KapkacoB M ceToK. Mx cneayer ycTaHas-
JIMBATh C Pa3pbiBOM, PaBHBIM LIMPUHE apMobJo-
Ka, a B 3a30p INOMeNIaTh FOPU3OHTANbHLIE CBap-
HbIE CeTKH 110 BEPXHEMY 1 HIDKHEMY YPOBHSAM 6I10-
koB. Ilpu 3T0M HEOBXOAUMO OBECIIEYUBATD XKECT-
KOCTb apMUPOBaHUs MMYTEM YCTAHOBKH JIOMONHU-
TENABHBIX CBA3EH XXECTKOCTH, HAIpUMep KPEecTO-
BBIX, U3 apMaTyphl, Yrojika Y T.IL

Jonoanumeasusie yxazanus
N0 apMupoeanuro CImex u naum
Apmupoeanue 6 mecmax omeepcmuli

OTBepcTHd 3HAYUTENBHBIX pa3MepoB (6onee
uin paBHble 300 MM) B MOHOJUTHBIX XeNe300e-
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TOHHBIX CTEHAX M IUIMTaX JO/KHBI OKaWMIISIThCH
IOITOJIHUTENBHOM apMaTypoil CEYEHUEM HE MEHee
ceueHUs paboueit apMaTypel (TOro Xe Hampasie-
HUS), KOTOpasi TpebyeTcs 1Mo pacyeTy IUIUTHI KaK
CIUIOLIHOM (puc. 3.26,4a).

Oteeperug 10 300 MM crieMaNbHBIMKU CTEPX-
HAMU HE OKAUMIISAIOT.

Bsizanas pabouas M pacrpeaeauTeNbHas apMa-
Typa BOKPYI TaKMX OTBEPCTMI Cryllaercs — paBa
KPaMHUX CTEPXHS CTABATCSH C MPOMEXYTKOM 50 MM
(puc. 3.26,6).

Ilpu apMuUpoOBaHUU CBapHBIMU CETKaMM OTBEP-
ctusg 1o 300 MM B apMaType peKOMEHAYETCS BHI-
pe3aTh [0 MECTY, IPH 3TOM pa3pe3aHHbIe CTEpX-
HH 1eseco0bpa3Ho oTrbark B TENO IJIUTHL.
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[TPHIIOXEHHE 2
IIPUMEPBLI APMAPOBAHUS KOHCTPYKIIUI 3MAHUI
TIOBBIIIEHHOM S TAXXHOCTH 13 MOHOJIMTHOTI'O XEJE30BETOHA
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Opumevanwus
1. Toxootsoasl T1—T8, [M1—I16 BeimonHsAOTCS W3 MoaoCckl 40X4 KM yCTAHABNMBAIOTCA B TeNe KOJIOHH M CTEH.

CTBIKOBaHHE 3AeMEHTOB 10a0ck — 40%4 TOKOOTBOAOB BHIMOAHAETCS C MOMOLUBI) HAaXJIECTOYHOTO COEAMHEHHUA MTHHOMW 50 MM
U MpHBApPKK ABOHHBIMU TOPLEBBIMH WBaMu UTHHOH 40 MM (b, = 6 MM).

Tokoortsoanl T1—T8 coequHAIOTCA B KPOBIE ¢ MOJTHMENPHEMHHKOM, a TakXe ¢ Nonocoil — 40x4, nponoxeHHON NO KOHTYPY
tyHIaMeHTHOI NNUTE B YPOBHE HHXHeHl M BepxXHel apMaTypsl.

2. B xayecTBe 3a3eMIMTeNs MCMoab3yeTcs monoca — 40%4 no 3aMKHYTOMY KOHTYPY B YPOBHE HMKHEH M BEpXHEHd apMaTypsbl
(byHIaMEHTHOI ILINTHI (BEPXHHMIA ¥ HIDKHMI YPOBeHb 1os1ockl — 40x4 coenunsiercs ckoboit (I' — 6) B Toukax T1 — T8, 11 — II6).

YcaosHbie 0603HaUeHUA

— mnonoca — 40x4, npomokeHHas MO 3aMKHYTOMY KOHTYPY B YPOBHE HIDKHEH M BepxHei
apMatypsl GYHAAMEHTHOMN TUTHTEL

T1 — T8

— MecTa OMYyCKOB TOKOOTBOAOE (nomoca — 40X4), coemMHAIOIIME KOHTYD 3a3eMIeHMA ¢
MOJIHHETIPUEMHHKOM.,

I

— MECTa OMycKOB TOK0OTBOROB (nonoca — 40%4), coenuHsIOWMNE KOHTYD 3a3eMICHHUA C
KOHTYpoM anekTpoluuToBoil (MTII, mawnyHoro noMemeHus).
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TTPHAOXEHHE 3
HUHPOPMAITMOHHOE ITUCbMO POCCTPOS AIT-4823/02

PEIEPAIIBHOE ATEHTCTBO
O CTPOMTEJILCTBY U KWINULIHO-
KOMMYHAJIBHOMY XO3AUCTBY
(POCCTPOI)

OpraHbl UCTIOJHUTEILHOM BlAacTH
cyobekToB Poccuiickoii enepanmn

PYKOBOJAMTEIb (1o crucky)

119991, T'CIT Mocksa, ya, Crpouteseii, 8, kopr. 2
Te. (095) 930-17-55, dakc (095) 938-22-02

06.12.2006 r. Ne CK-5145/02

Ha Ne

O ITIPMMEHEHHH B XEJE30BETOHHbIX
KOHCTPYKIIUAX APMATYPBI KITACCA AS00CII

B nopsinke nHdopMalMoOHHOro obecrneyeHus y4aCTHUKOB CTpoUTENbCcTBA PoccTpoii
coobuiaeTr caeayrollee.

3anaaHo-Cubupckuit Metautypruyeckuii komomHat (r. Hosokysueuk) B 2006 r. npu-
CTYIMJI K BBINTYCKY TEPMOMEXaHHUUYECKHU YIIPOYHEeHHOM apMaTypsl kinacca AS00CII o TY 14-
1-5526-2006 «ITpokat apmatypHblit k1acca ASOOCII ¢ 3¢ heKTUBHBIM [1€PUOAMYIECKUM MPO-
dbunem. Texuuueckue ycnosusi», paszpaboranHoit HUUXKB — cduinanom ®TVYIT «HUILL
«CtpoutesisctBo». Coprament ctepxHeit ot 10 no 28 mm, B nansHeiimem — 10 40 mm. Mexa-
HUYecKkue cBolicta apmaTypht kiacca ASO0CIT npuBesens! B Tabnule.

VenosHbI ipesen Bpementoe OTHOCHTEBHOE
TEKYYECTH COMpPOTHBACHHE VAUIMHCHWE
Knacc npoxara (05,), H/mm? (o,), H/mm? (85), %
Melee
AS00CI 500 600 14

VkazaHHag apMatypa AJs XeJe300eTOHHbIX KOHCTPYKUMA M3rOTaBIuBaeTCs M3 CTAIH
mapxu Cr3 no N'OCT 380—88 c comepxanunem yriaepona He Gonee 0,22 %.

Apmatypy kinacca AS00CIT cneayer npuMeHS T B COOTBETCTBHHM C paspaboraHHbiM LeH-
TpoM npoekTupoBaHus n akernepTussl HUMIKD u Beinymientsiv @TYTT «HULL «Ctpourens-
cTBO» ctaHaaprom opranmsauun CTO 36554501-005-2006 «[IpuMeHeHue apMaTyphl Kiacca
AS00CTI B xene306eTOHHBIX KOHCTPYKLMSX», B KOTOPOM IIPEAYCMOTPEHO UCIIONB30BAHME pAna
NPerMMYIIECTB HOBOTO MaTepuana, 1aloiliMX BO3MOXHOCTL CHUXKEHWS PACXOIa METa/l1a B KOH-
CTPYKIIUSX.

KoncyapraTuBHyt0 oMolus 1o 3¢ ek THBHOMY NpUMEHEHUI0 apMaTypsl kKiacca AS00CTT
o TV 14-1-5526-2006 moxuo nonyuuts B HUUXKBE — dwunuane @TYIT «HULL «Crpoutens-
cTBO» TI0 aapecy: 2-s Mucturyrekas yiu, n. 6, r. Mocksa, 109428,

KonrakrtHble Tenedonsnr: 171-75-08, 174-74-75, 174-74-49, dakc 174-75-09.

C.H. Kpyrauk
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10.

11

12.

13.

14.

10 CIIMCOK MCITOJIb30BAHHOM
JUTEPATYPBI

Magatan C.A. ApMmaTypa Kene306eTOHHbBIX KOHCT-
pykimit. — M.: «Boenrtexinut», 2000. — C. 256.

Bond of reinforcement in concrete. State-of-art
report by Task group Bond models. FIB bullenin
10 (August 2000).

Tuxonos U.H., Mewkos B.3., Cyaakos I''H. O
HOPMUPOBAHUN AHKEPOBKN CTEPXKHEBOM apma-
Typbl//betoH u xenezobeton. — 2006. — Ne 3. —
C.2-7.

Tuxonos U.H., IN'ymeniok B.C. AHanu3s tpebosa-
Huit CIT 52-101-2003 k apmarype K/1acca npo4Ho-
ctu 500 MIla//beton u xenezobetoH. — 2006. —
Ne 4, — C. 6—11.

Boupapenko B.HM., INaxoMmoB A.B. Xononnone-
dhopmuposanHas apmatypa kiaacca B500//Hayu-
Hble Tpyabl 2-it Beepoceuiickoit (MexayHapon-
HOH) KOH(epeHIMH 110 BETOHY U XKelie306eTo-
Hy. T.5. — M.: 000 «MHbopmnonurpad», 2005.

PexomeHaauu 1o 3aliuTe MOHOJIMTHBIX XHUTBIX
30aHUit OT MporpeccHpyIoNiero odpylieHus. —
M.: T'YI1 HHUALIL, 2005.

Pactopryer B.C., Myroka K.H. dedopmuposa-
HHE KOHCTPYKIIHI [IEPEKPBITUI KapKACHbBIX 3M1a-
HMIi ITOC/Ie BHE3AITHOTO pa3pylleHUs] OJHOM KO-
JIoHHBI//CeiCMOCTORKOE CTPOUTENILCTBO. beso-
NacHOCTE coopyxeHuid. 2006. — Ne 1. — C. 12—15.

Tuxornos M.H. Pacuer ceyennii xene3obeToH-
HBIX 3JIEMEHTOB NpPU ACHCTBUM KPaTKOBPEMEH-
HBIX JMHAMMYECKNX Harpy3ok//bBeTtoH u xeie-
306eToH. — 1991. — Ne 9,

I'vosner A.A., Imutpuer C.A., Kpbuios C. M.,
beno6pos U.K., Tuxonos U.H. u np. Hosoe o
MPOYHOCTH XeneszoberoHa — M.: Crpoitusnar,
1977. — 271 c.

TuxoHos U.H., Kosenkos M.M., llemunos A.P.
K npoekTHpOoBaHHMIO 3MaHUi U3 Xene306eToHA
C YYETOM 3alLUMUTH OT MPOTPECCHPYIOLLETO 06-
pyuenusi//berod u xenezoberon. — 2006. —
Ne 6. — C. 6—10.

Tuxonos U.H. ApMaTypHBIi NpoKaT Ans OTBET-
CTBEHHBIX 30aHUH U COOPYXEHHH, B TOM YHCJIE
NPOEKTHPYEMBIX C YYETOM aBapHIHBIX Harpy3ok
U IIPEAOTBPALIEHHS IPOrPECCHPYIoLIEro obpyliie-
HUsA//BeToH M Xene3o0eToOH — IMYTH pPa3BUTHS.
Marepuans! 11 Beepoceuniickoii kondepenuuu no
oeToHy M xene3obeTony. Tom 5. — M.: 000 «HH-
dopmnonurpad», 2005.

PexoMeHaalMu MO MPeoTBPALUEHUIO Mporpec-
CHPYIOLLMX OOPYLIEHHI KPYITHONAHENBHBIX 31a-
Huit. — M.: TYIT HHUAH, 1999, — 55 c.

CTO 36554501-005-2006. ITpuMeHeHue apmary-
phl knacca ASOOCII B Xene300eTOHHBIX KOHCT-
PYKLHSX.

PYKOBOJACTBO MO KOHCTPYMPOBAHMIO GETOHHBIX
1 Kene300eTOHHBIX KOHCTPYKLIMI U3 THAXKEIOro
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GeroHa (6e3 npeBapUTENIbHOTO HAMPSIKEHUA), —
M.: Crpoituzaar, 1978. — 175 c.

15. TocoGue no npoeKTUPOBaHHIO GETOHHBIX H XKe-
J1e300E€TOHHBIX KOHCTPYKIMI M3 TAXeaoro Ge-
TOHa 6e3 TpeaBapuTebHOIO HaNPSIKEHUA ap-
matypbl (k CIT 52-101-2003). — M.: OAQ
«IIHUHIIpomsnanuii», 2005. — 214 c.

HOPMATHUBHBIE JOKYMEHTHBI

CHull 2.01.07-85* Harpy3ku ¥ BO30eiCTBUS

CHull 2.03.01-84* BeToHHBIE U XKeJIe30OETOHHBIE
KOHCTPYKIIHHU (CNpaBOYHO)

CHull 3.03.01-87 Hecyiuue u orpaxkiaioiine KoH-
CTPYKUMH

CHuIT 52-01-2003 BeroHHBIE W XeJe300eTOHHBIE
KOHCTPYKIMH. OCHOBHEIE MOJIOXKEHHA

CIT 52-101-2003 BeToHHBIE U X300 TOHHBIE KOHCT-
pyKLuK 63 NpeABapUTEILHOTO HANPSDKEHUS apMAaTyphl

MAC 20-1.2006 BpeMeHHBIE peKOMEHAALMHU IO HA-
3HAYEHHWIO HArpy30K M BO3JEHCTBMIi, ACHCTBYIOLIMX
Ha MHOTO(DYHKIIMOHA/IBHBIE BHICOTHBIE 3JaHUS H KOM-
nnekchl B Mockse

I'OCT 5781—82 Cranb ropsiyekataHast JUist apMHPO-
BaHUA XKeJ1e300€TOHHBIX KOHCTPYKIWii. TeEXHHYeCKHE
YCNOBUS

I'OCT 6727—80 [poBosoka U3 HU3KOYIJIEPOAUCTOM
CTalny XOJOJHOTSHYTAs JUIS ADMUPOBAHHS KeJe30-
GETOHHBIX KOHCTPYKLIMH

TOCT 7566—94* Metanonponykuus. [Tpuemxa, Map-
KUPOBKA, YIIAKOBKA, TPAHCIIOPTUPOBAHKE W XPaHEHHE

I'OCT 10884—94 Cranb apMaTypHass TEpMOMEXaHM-
YECKH YIPOYHEHHAs [Jis XKene3006eTOHHbBIX KOHCTPYK=~
uui. TeXHMYecKHe yCIIOBUS

T'OCT 10922—90 ApmatypHble ¥ 3aKjlagHbIE M3JIe-
JIUS CBapHbIE, COCAMHEHMS CBApPHEBIE apMaTypbl H
3aKJIagHBIX N30EAHH KeJle300eTOHHBIX KOHCTPYKIIHIA.
O61Me TeXHHYECKHe YCIIOBHA

I'OCT 12004—81* Cranp apmarypHasi TepMoMexa-
HHYECKHM YNPOYHEHHAas sl Xene3006TOHHBIX KOH-
CcTpyKumii. TexHUYeCKHe YCIOBUs

['OCT 14019—2003 Marepuansl MeTalIMYECKHE,
MeToa McnbITaHUS HA HW3rHO

TOCT 14098—91 CoenuHeHHs1 CBapHbIE apMaTyphl
M 3aKJIAJIHBIX M3AeNMH XKeNe300eTOHHbIX KOHCTPYK-
uuH. T, KOHCTPYKLUM U pa3Mepsl

FOCT P 52544—2006 Tlpokat apMmaTypHBIil cBapH-
BacMbli nepuoaudeckoro npoduns xknaccop AS00C
u B500 onsa apmupoBaHus Xene306eTOHHBIX KOHCT-
pykiuii. TexHuyeckue ycaoBus

CTO AC4M 7-93 [Ipokar nepuoauyeckoro npohuus
U3 apMaTypHO# cTanu. Accounauus Yepmercranaapr
TY 14-1-5254-94

TY 14-1-5526-2006 IlpoxaTt apMaTypHBIi Kjacca

AS00CII ¢ a¢pdheKTUBHBIM MEPHOIHYECKUM IPO-
dunem
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