OPJEHA TPYIOBOI'O KPACHOIO BHAMEHH
HAYUHO-UCCJIEJOBATEJIbCKHUM HHCTHTYT BETOHA
Y JKEJIE3OBETOHA (HHUHKB)
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3aKJaJHbIX JeTaneu
JJIs1 XKeyie300eTOHHbIX
KOHCTPYKLHH
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ans  xenesoberonHux  KoucTpykumit/ HUMDKB.— M.:  Crpoiinsaar,
1984.—87 c.
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OCHOBHBIE BYKBEHHBIE OBO3HAUEHHA

YCHUJINA, NEVICTBYIOIIME HA 3AKJIAOHYIO OETAJIb

N —
Q —
quQy—'

Qtor —
M-

MxKMY—

T —

Ngn —
le -

Qarn—

R;q -

Eyp —

HODMaJIbHast CHJa;
CIBHraiollas cuia;

CABMTalollHe CHJM, AeHCTBYIOIHE COOTBETCTBEHHO BAOML OCER
X H Yy, HaXOAAIEXCA B IVIOCKOCTE HAPYMKHOR rPaHH MJacTHHM
H TPOXONAIIMX 4epe3 HEHTD TAXKECTH HOPMAJbHHIX aHKepPOB B
HanmpaBJieHHH ocefll ee CHMMeTpuu;

paBHOJeHCTBYIOMIAA CABHTAIOMAX CHI Qx B Qy

H3rHOaIoOMui MOMEHT OTHOCHTEJNBHO OCH, HaXOoAAuiedcs B MJOs
CKOCTH HapyXHOH rpagH IJIacCTHHH H mpoxoAsmed uepes
LEHTP TAXKECTH BCeX aHKepOB,;

COOTBETCTBGHHO HUSTHOAIONUIHE MOMEHTH OTHOCHTENBHO OCeR ¥ H
'8

KPYTAILHA MOMEHT,;

HanGosbliiee pacTAruBaiollee yCHNAHe B OXHOM DPAAY HOPMaltb-
HHIX aHKepOB;

HanGoJiblilee pacTArHBAIOLIECE YCHJAHE B OJAHOM HOPMAJbHOM
aHKepe;

C/BHralwlee ycuiHe, HpHXOAslleecd Ha OAHH PAR HOPMaJb-
HbIX aHKEpOB;

— HaH6OJbILee CABHralolllea YCHAHe, NpHXOAAlLeccE Ha ORHH

HOpPMaJIbHEH aHKep;

HanGonbiee CXKHMAalollee YCHAHe B OXHOM DALY HOPMaJbHHIX
aHKEpOoB;

HanGo/bllee CKHMalolliee YCHIHE B OXHOM HOPMAJIbBHOM aHKepe,

XAPAKTEPUCTUKH MATEPHAJIOB

pacueTHHe CONPOTHBNEHHA O6eTOHA COOTBETCTBEHHO OCEBOMY
CXKATHIO H DPACTAMKEHHIO AJA NpeleJbHHX COCTOAHHH nepsoR
TpyNIb;

pacueTHOe COMPOTHBJEHHE AHKeDOB 3aKJajgHON AeTANH H3 aps
MaTypHolt CTaJH /IS npelensHHX COCTOSHHA NepBOM rpynmm;
pacyeTHOe CONpPOTHBJEHHE NPOKATHOR CTanAM 3axknajHolt Aera-
JH TMPH DacTAXMEHHH, CXKaTHH H H3THOe N0 Tpejeay TEKydecTH;
pacueTHOe CONMPOTHBJEHHE NPOKATHON cTajH 3akjajHOR Aera-
JH TpH chBHre, cooTBercTByomwee R, B rnase CH=II 11-23-81
«CTaZbHEE KOHCTPYKUHHEY,

HauaJbHBH MOAY/Ab ynpyroctH OeroHa NPH CKATHH H pacTdA-
JKEHHH.



Agp —
Agn1 —
Aan, tot —
Agni —

Aan, tot, i —
2y B2y ~—

d —

lan —

n—
By ¥ Ny —

TEOMETPHYECKHE XAPAKTEPHCTUKH

IIOWajb MOMePEYHOrD CeYeHHS HOPManblbX aHKepoB Ranbo-
Jlee HanpsHKEeHHOTO PAAA;

TJOWAAbL NOMEPEeYHOro ceueHHs HauGosiee HaNPSAKEHHOro HOP-
MaJIbHOr0 aHKepa, NPHBAPEHHOrO BTaBP K NJIaCTHHe;

nAoLWAaAb TNONEPEeYHOrQ CeYeHHs HOPMAaJbHBIX AHKEPOB 3aKJal-
HOM pmeranw;

nJOWafb CEYeHHS HAKJOHHHX aHKepoB HanGonee HaNMpPsXKeH-
HOTO pAna;

nAoUlaAb MONMEPEeYHOro CeYeHHSA HAKJIOHHBHX aHKepoB;
PACCTOAHUA MEXAY KpPalHHMH PAAMH HODMAJbHHX aHKEPOB,
PacnoNoXeHHBX COOTBETCTBEHHO BIOJb OCel X H Y,
HOMHHA/bHBIA ZHAMETD aHKEPHOTO CTEPKHS;

ANHHA 30HbLI 3HKEPOBKH, Onpeleasiemas coraacHo m. B.7 na-
crosamux Pexomennannii;

AJIHA aHKEPHOTO CTEPIKHSA;

YroJ MeXAY aHKeDHBIMH CTPEXHAMH H MNaCTHHON HJH YroJa
orruba MOJOCOBEIX aHKEPOB;

TOJIIHHA [AACTHHH 3aKJagHOR AeTaJH W NOJOCOBHIX aHKepOB}
OJOWaAb POEKUKH NOBEPXHOCTH OXHOrO C(epHUecKOro BLICTY-
12 Ha MAOCKOCTb, HOPMaJbHYIO K OCH NOJIOCOBOI'O aHKepa;
LIHpHHA II0JIOCOBOr0 aHKepa IUTaMIOBAHHOR sakJaazHo#i gae-
TajH;
ANHHA MOJNOCOBOrO aHKepa WITaMNOBaHHOW 3aKJagHoOK AeTann.

PA3HBIE OBO3HAYEHHS

oblllee YHCIO aHKEPOB;
YHCJIO aHKepOB B KpaHHHX psiax, Napa/ViebHRX COOTBETCTs
BEHHO OCAM X H .



1, OCHOBHBIE MOJOXEHHUA MO NPOEKTHPOBAHHIO

1.1, Hacroduine PekoMeHRauMH PacnpoCTPAHAIOTCH HA NPOEKTHPOBA-
HHE CTaJbHWX CBapHLIX M IUTaMIOBaHHBIX 3aKJaAHBIX Jeratel AJaa KOHCT-
PYKUHH H3 THAXeJOro H Jerkoro GeToHOB NPH AEHCTBHH CTaTHYECKHX Ha-
FPY30K.

1.2. TIpn npoekTHpOBaHHH 3aKkJAajHBIX JeTajef cienyer coba0fate
tpeGosanusa raas CHuIl 2.03.01-84 «Deronsne H XKee306eTOHHHE KOHCT-
pykunn», CHuIl 11-23-81 <«Crambhne koncrpykunus, CHeIl [1-28-73*
«3auHTa CTPOHTEJbHHX KOHCTPYKUHMA OT KOppo3uH» n <«HHCTpYKUHE noO.
CBApKe COeRHHEHMH apMaTypH H 3aKJaJHHX ZAerajedl Kene306eTOHHBIX
KoHcTpykuuii» (CH 393-78).

1.3. TIp# npoeKTHPOBaHHH KeNe306ETOHHHX KOHCTPYKUHE DPeKOMEeHAy-
€TCS NPHMEHATb YHH(QHUHPOBaHHEIE 3aKJANHHeE ACTAJH HJAH HX 3/EMEHTH,
yTBepXICHHHE B YCTAaHOBJICHHOM IOpAJKe.

1.4, 3aknanssie feTald ROMXKHH OTBEYaThb YCJOBHAM MeXaHH3HPOBaH-
HOTO H3TOTOBJIEHHS.

1.6. PacuetHuie conpoTHBeHHA GETOHA PACTANKEHHIO H CKaTHIO Ry H
R, BBOmATCS B pacuer 3aKJafHHX Aetanefl ¢ yueroM Koaddumuentos yc-
q0BHA pabOTH GeToHa Yp;, NpHHHMaeMuXx mo raase CHull 2.03.01-84.

Ecnn B GeTOHHOM SJeMeHTE B MeCTeé YCTAHOBKH 3aKJaZHOR AeTanu
HMeeTCa apMmaTypa, K03p@HuHeHT ycJoBHA paboThl GeTOHMON KOHCTPYKUHU
Tse =0,9 MOXKHO He YYHTHBATE.

1.8. Tlpu pacueTe 3aKNafZHHIX ReTanell KpoMe NPOEKTHHX 9KCHEHTPHU-
CHTETOB YYHTHIBAIOTCA CjAy4YafiHHe SKCHEGHTPHCHTETH, BBI3BaHHHE OTKJOHE-
HHAMH NPH MOHTaXe, & Tak)Ke B pasMepax IKesie3oGeTOHHHIX H3fenHE
3aKM2AHHIX JeTaNeft H T. 1., B NpeAeNaX HOPMHPOBAHHBIX XONMYCKOB.

2. OCHOBHBIE BHJb! 3AKJIARHBIX HETAJIER

2.1. CpapHble 3aKkJaduble AETAMH COCTOST B OCHOBHOM M3 IJACTHH C
MPHBAPEHHHMH K HHM aHKEPHLIMH CTEPXHAMH, B 3aBHCHMOCTH OT Xapakre-
pa REeACTBYIOIWINX Ha NeTa/jb YCHJHI, MecTa pacrmoJioKeHHI H yAoGcrsa
YCTaHOBKH €€ B apmarypﬂuﬂ KapKac NpHMEHSIOT JA€TajJX ¢ HOPMAJILHBIMA
agKepaMH H3 apMaTypHo# cTajM, MpUBapeHHLIMH BTaBp (pHc. 1), HakzoH-
HbIMH, NPHBaDEHHHIMH BHAaXJeCTKy, H HOPMaJbHLIMH (pHC. 2, a—8), HilH
TOJIbKO HAKJOHHBIMH, NPHBapeHHBIMH 1101 cJoeM ¢Jaoca (puc. 2,e).

2.2, 3aknanHule JAeranH, H300paKeHHHWe Ha PHC. 2, a—8, CjaenyeT NpH-
MeHATh NpH AEHCTBHH Ha JAeTasb CABHralomel CHIbB HJAM NPH OLHOBPEMeH-
HOM BO3JeRCTBHK CABHraioiiefl M orpHsawolled cui, koraa Q>N, Ux mpu-
MeHeHKHe Hanbonee uesnecoo6pa3HO B TeX CJAy4asX, KOria HOpMaJbHble aH-
Kephl HAaXOAATCH Ha TaKOM pacCToAHHH OT Kpad 3JIEMERTa, UYTO MOXKeT
npousoiTH oTkoa GetoHa. JleTanb, H306paXKeHHYIO HA DHC. 2, 8, NpHMeHsi-
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Prc. 2. 3axkaajanbie AETaJH ¢ HOPMAJBHHIMH B HAKANOHHLIMH aHKepaMH

4 — 8 —~ ¢ BaKJOHHLIMH AHKepaMH,

NpHBapeHHHMH

BHAXJNECTRY, W HOPMAALRLIMH;

2 — C HAKJOHHBIMH aHKepamH, NPEBAPEHHEIMH noA caceM d¢aioca

6



a o Q0000 an

3 &

e

o e,

Iz

souoCLos
N
N

Q>

36 0 & 0o 8t

Puc. 4. lUramnoBaHHbe 34KNaAHble ACTANH

I — yqaerok 3axnamHofl AeTaNd, BHNONHAOWHA (YHKLUHIO MMACTHHH; 2 -— NONOCOBOR
aHKep

IOT [OpH 3HAaKONepeMeHHOR Harpyske, a JeTajb, H306paXEHHYI Ha
puc. 2 e,— npu AeACTBHH OTpHIBalOlledi H CABHralOmeR CWI, Koraa
Qan > Nan/tg y.

2.3. IlpuMeHenHe 3aKAaJHHX AeTajed TOJbKO C HOPMaJbHHIMH aHKepa-
MH DeKOMeHAYeTCS B CJyuafX, He YKasaHHHX B I, 2.2, a Takxe OpK
Q>N, ecan ycrauoBka Aerasiefl ¢ HaK/JOHHBIMH 2HKEDAMH B apMaTypHH
Kapkac 3aTpyaHHTeJIbHA,

2.4, 3aknafHpie NETAJNH YCJAOXKHeHHOA KOHCTPYKUMH (puc. 3) pexoMen-
AYeTCH MNPOEKTHPOBATH MPH XeficTBHM Ha AeTanb GOJbLUIHX 3HAKONOCTOSH-
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BHX H 3HaKOnepeMEHHHIX HATPY30K, KOIJa HeJb3sl WPHMCHHTL AETann ¢
aHKepHEIMH cTepxkHAMH. Takue 3akJajHble jeTajH NPOEKTHPYIOTCK HA OC-
HOLe SIS PHLMCHTANLHBIX N2HHBIX.

2.5. IlltaMnoBaunsie 3aknagHne petraan (puc. 4) HaunGoaee paumo-
HaALHO NPHMEHATL NpH AENCTBHH HA HHX HeGOJLIIAX HArpy3oK, Hampumep
LJist KeJe306eTOHHBIX EMEHTOB KPYMHOMAHENbHLIX 3XAHMA HJIM ANA AeTa-
nell, nepejalolnX Harpy3ky OT CTEHOBOil NaHeAH K KOJIOHHE, H T. 0.

ITpuMeuaHHne YuyacTOK WITaMNOBaHHOM 3aKJafHOH HETasH, BHINOJ-
RAOWAA (aHAJOTHYHO CBapHOH JeTand) ¢YHKURIO NAACTHHH, B Aajbheii-
meM 6yaeM HMEHOBATb «IJIACTHHAY.

3. MATEPHAJDBI

3.1. Ankephl CBapHHX 3aKJaJHHX [eTajefl PEKOMEHAYeTCH NPOEKTHPO-
BaTh NMPEHMYIIECTBCHHO H3 apMmaTypHo#t craad KaaccoB A-II m A-IIT nua-
mverpoM 8—25 MM. MapKy cTalH AJsi aHKEPHBIX CTepXKHeil NPHHHAMAIOT No
Ta6ja. | Hacrogmux Pexomenpaumii.

3.2, IlnacTHHH CBapHBIX 3aKJMAaAHHX JeTajel H MITAMMOBAaHWHE 3a-
KJaJHHe JAETaNH, PacCYHTHBAeMEie Ha YCHJAHA OT CTaTHYECKUX HArpysox,
pexoMeHyeTCsl IPOEKTHPOBATH:

a) AN PacyYeTHOH TeMNepPaTyPH SKCMJYaTaUHH KOHCTPYKUHA A0 MHHYC
30°C Bk u3 cranu Mapok BCr3kn2 (I'OCT 380—71*) u BC13kn2-1
(TY 14-1-3023-80);

6) IOna pacueTHOM TeMmepaTyphl SKCINIYaTalHH KOHCTPYKUHA HHXKe MH-
nyc 30°C mo mmuyc 40°C Bka u3 craan mapok BCr3nc6 (FOCT 380—
71 *), BCr3nc6-1 u BCr3nc6-2 (TY 14-1-3023-80).

Pacyernyio TeMnepaTypy cJaeXyeT NPHHAMATbL coraacHo m., 1.3 raasu
CHuIl 1no npoekTHpoBaHHIO GETOHHHIX K JKeJe306ETOHHHLIX KOHCTPYKLHIL
MoXHO NpHMeHATb H CcTaJb APYrHX Mapok NHpH coGmopenun TpeGopaumii
no Bu6opy Martepuasos AasA ceapku (cM. raasy CHuIl I1-23-81).

4. PACYET 3AKJIARHBIX JETAJIER

4.1, Pacyer aHKepHBIX CTEPXKHell, NPHBAPEHHHX BTaBp K IJIOCKHM Sje-
MEHTaM CTaJbHEX 33aKJAAHHX ReTasefl, Ha KeficTBHe H3rHGaIOUIEr0 MOMEH-
Ta, HOPMa/JbHON M CHBHraloleH CHJI, ACHCTBYIOUMIHX B ORHOA NJOCKOCTH
CHMMETDHH 3aKJagHOW jeTanH (pHC. 5, a), clefyeT NPOH3IBOAATb No ¢op-

Myae
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Ta6nurua |}

Venosus SKCILIYATaUHH KOHCTPYKUALL

CraTyecKHe Harpyaku

n“a- Ha O'I'KPHTOM Boanyxe H Bu HeoTanauBaeMblx
Bax :g::gg;xmil nneor;yan;?g:xé per- Knaccr yggua-ry- Mapks CTamH | werp. am R ajlaHuAX NpY pacyeTHOll TeMmepartype
BaeMHX HHXKE MU- | BEHXKe MH- | HHXKe MH-
3LaHUAX | no MuHYyc| Hye 30°C | nvc 40°C | myc 55°C
30°C BKA. | 10 MHHYC | A0 MHHYC |D0 MHHYC
40°C BKJ. | 55°C BKJ.|70° C BKI.
CrepxneBas ropAueKaTaHas A-l C13cn3 8—22 -+ + + + -
raagkas (TOCT 5781-—82) Cr3nc3 8—22 + + + -_ —
C13kn3 8§—22 -+ + — — _—
BCr3cn2 8—22 -+ + + -+ -+
BCt3nc2 8—22 + + + - —
BCr3nc4 8—22 -+ + + -+ +
BC13ncé 8—22 -+ + -+ -+ +
BCTt3xn2 8—22 -+ -+ — - —_
BC13I'nc2 8—18 -+ -+ + + -
TTepKHeBas TOpsYEKaTaHAs ne- A-ll BCr5cn2 10—25 + + -+ — —_
pHoAHueckoro npoduaa (FCOCT BC15mc?2 10—16 -+ -+ -+ — —
5781—82) BCrbmc2 18—25 + + - — -
Ac-11 10I'T 10—25 -+ + -+ + +
A-111 35I°C 8—25 -+ + -+ - —
25T2C 8—25 + + + + ~
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2 — pacCTOIHHE MeXAYy KpaHHHMH pAJaMH aHKEPOB; Mg, — YHCJAO PAAOB
aHKepoB BROJb HampasJeHns cABuraioined cuinl. Ecim He ofecneynBaercs
paBHOMepHas nepefaya CABHraiome# cHinl  Ha Bce pAAM aHKEPOB, NPH
onpejeneHHU CABHrawilero ycHans Q,, yuutusaercsa He 6oJec YeTHpex ps-
[0B; @ — Ko3dHLUHEHT, onpenenseMulii AJA aHKEDHHX CTepxHefl AHamMeT-
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pom 8—25 MM (mas Taxenoro Gerona kaaccos B12,5—B50 m nerxoro Ge-
Tona Knaccop B12,5—B30) mo dopmyse

o= 4,75-?;/1—6, -F (5)
(140,1545n) VRs

Ho mpuuuMaeMmuft Be Gomee 0,7. I{ns Geroma xnaccoB Brure B50 koaddu-
LUHEHT @ NpHHHMaeTCA Kak AjA GeroHa kaacca B50. Ilns taxenoro (o6bry-
Horo) GeroHa Ko3GbHUHEHT @ MOXHO onperensts no Tabxa. 2.

B ¢opuyre (5): R B Rg— B MIla; A g3 — B cM?; B — Kosdduumenrt,
TPUHAMAaeMHl PABHHIM: IAf TAXendoro (o6myHoro) Getona — l; nas wmen-

Ko3epHHcToTO Oerona Bufa A — 0,8; AnA MeaKo3epHHCTHX 6ETOHOB BHIOB
’

B u B—0,7; nna Jaerkoro 6erona—2l3o—0 (rne v — o6nemMHaa macca Ge-

ToHa, xr/m%), Tlpn onpenenenun R, xosbpduument y, (cm. raasy CHull
2.03.01-84) npunuMmaerca paBHHM 1; @)~ Ko3tdduIHEHT, onpeAenseMHl 10
dopmyse
1
"= YTre (6)
HO mpunnMaeMmuiii ve meree 0,15.
Ko3douuuesT @ npuHUMaercss paBHHM:

N '
® =0,3—2" npn N, >0 (uMeerca npnxarue); (7)
Qan
N ’
0=0,6 -? npuN,, <0  (ner npuxarns), (8)

Ecan pacTArHBaOIIHE YCHIHA B aHKepPaX OTCYTCTBYIOT, @ =1.

Inomans ceveHHA AHKEPOB OCTAJbHHX DAAOB AOJNXKHAZ NPHHHMATHCA
paBHOfl NJOWAajAN ceueHAR aHKepoB HauGoJiee HampAIKEHHOro psAa.

B dopmynax (1) u (4) HopManbHasi chna N CUHTaeTCA MONOMKHTENb-
HOM, ecau OHa HaNpaBJeHa OT 3aKJamHo#l feranu (cM. puc. 5), W orTpHua-
TenbHOM, ecan oHa HanpasieHa K HefA. Ecan wopMasbHHe yCHANA N,y, H

N, @ TaKxe CHBHraiollee yCuide Qun NPH BLIUHCJIEHHH 10 QopMyaaM
{2)—(4) noayuaior oTpHuaTenbHbe 3HadeHusa, B ¢opmyaax (1) u (3) onn
NPHEHMAIOTCA PaBHBHIMH HBYJIO.

Kpome Toro, ecaiu N . nojyuaer oTpunarenbhoe 3Hauense, B (opmy-
Je (3) nprumMaercs /V;n=N.

Ilpn pacnonoxennd 3aknaapol AeTaau Ha Bepxmedr (npH GetoHnpopa-
HHH) NMOBEPXHOCTH H3fesus Kosdrdunrenr ¢ ymenwpuwaercs Ha 20%, a 3ua-
yeHue N"m TIPHHHMAETCA PaBHHM HYJIO.

4.2. Pacuer HOpPMaJbHEIX aHKEDOB 3aKJaJAHBIX A€TaJiefi Ha AeHcTBHe
PACNONIOKEHHHX B HBYX MNJOCKOCTSX CHMMETDHM 3aKJajHOM NETajJH H3rH-
6aioImUX MOMEHTOB H CHABHTalOMUX CHJ, a TaKXe HOPMaJbHOH CHJH
(pHc. 5, 6) pexoMeHAyeTcs BHINOJHATD N0 opmye

1
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Ta6nuua 2

Kosbduuuenr ¢
ANA KJacca TAxkeNoro (o6uauoro) GeTona

Hpa- | BIS B20 i B2 | B30 B40 B50
METD | o e oo o

aHKe-

oo s AN KAacca apMaryphl

A-I | A-IT [ A-TIT] A-1 | A-II ] A-I11] A-I | A-IT | A-1II] A-I A-II | A-II1 A-l A-II | A-III | A-I A-IT | A-1II

8 10,60, — [0,48|0,66f — |0,53(0,70} — |0,57}0,70|f — |O0,60}0,70} — |O0,66 (0,70 — |0,70
10 }o0,58)0,52{0,45;0,64}0,57|0,50/0,69}0,620,54} 0,70 | 0,65 | 0,57 } 0,70 | 0,70 | 0,63 { 0,70 | 0,70 | 0,66
12 10,55{0,50|0,43|0,61(0,55/0,4810,6670,59¢0,52} 0,70 | 0,62 | 0,55 | 0,70 | 0,69 { 0,60 { 0,70 | 0,70 { 0,63
14 {0,53|0,47}0,41}0,58/0,52(0,46/0,63}0,56{0,49| 0,66 | 0,59 | 0,52 | 0,70 | 0,65 ] 0,57 | 0,70 | 0,69 | 0,60
16 |0,50}0,45{0,39}0,55{0,49)/0,43:0,59}0,53)/0,47{ 0,63 { 0,56 { 0,49 | 0,69 | 0,62 | 0,54 [ 0,70 | 0,65 | 0,57
18 (0,47|0,42}0,37]0,52|0,46{0,4110,56]0,50]0,44| 0,59 | 0,53 | 0,46 | 0,65 } 0,58 | 0,51 | 0,68 | 0,61 | 0,54
20 {0,44(0,39|0,34|0,49]/0,44|0,38{0,52/0,47{0,41| 0,55 | 0,50 | 0,43 | 0,61 | 0,54 | 0,48 { 0,64} 0,58 | 0,50
22 10,4110,37)0,32/0,46(0,410,36/0,49|0,44{0,39| 0,52 | 0,46 { 0,41 | 0,57 | 0,51 | 0,45 | 0,60 | 0,54 | 0,47
25 10,3710,3310,29/0,4110,3710,3210,4410,4010,35' 0,47 1 0,42 10,37 1 0,51 1 0,46 10,401 0,54 10,49 10,43

(Ipumenanus: 1. Jlna Gerorna knacca B12,5 kospduument ¢ caefyer ymenbmats #a 0,02 mo cpaBHeHHI0 ¢ Ko3bdHUH-
eHTOM ¢ Aas OeToHa knacca B15.
2. 3HaueHHa KO3$QPHUHEHTOB ¢ NpHBReACHH 0OPH NPOM3BEACHHH Ko3(dHUHEHTOB ycnoBus paGoTH GeToHa, paBHOM 1.



Y e ()
R

A= 19)
rae
M
Nony = —= 2 +— (10)
zyny | zgny
Qf 1—003 N’ - ——————
Qamt = ———1 (1)) Q=Y T+ (12)
N, L= _M__'_ _&_—-—N—, (3
ol Tzyngy | zgny, n

¢ —cM. 0. 4.1 nacrosuux Pexomennapuf; @, — ko3ddHRHAEHT, onpeaensnc-
Muil no ¢opuyse (6), Ho npuHEMaemui He meHee 0,15; ® — ko3 duunent,
NPHHAMaeMblil

N
o =0,3 =22 npaNgyy >0  (uMeercs npHikathe) (14)
an1
N -
0=0,6 ) npa Napi <0 (ner mpuxartus). (15)
tot

Mnowals ceyeHHs OCTAJIbHBLIX aHKEPHBIX CTepXKHed NPHHAMAaeTcAs pap-
HOM nJiomlafl HanGoJsiee HaNPAKEHHOTO aHKEPHOTO CTEPIKHSA.

Bce ocrasipHble pexOMeHAaLHH, KacalollHecA 3HAKOB YCHIHA ®H T. 1.,
npuBeJeHHHE B M. 4.1, OTHocATcA K pacueTHHM (opmynsaM Hacrosuierc
nyHKTA.

Ecau BHINONHAETCA YCAOBHE

M, M,

N
— —-—>0, 16
Zyne  zxny n > (16)

B dopmyae (11) samessioT na N:m {cm. m. 4.1).

4.3. PacueT HOpMaJbHBHIX aHKEPOB 3aKJTaJAHWX JAeraner Ha AciicTsHe
HOPMaJIbkHOR M cABHraiomel cHJ, a TakkKe H3rHOAOIIUX H KPYyTAILIEro Mo-
MenToB (pHc. 6) pekoMeHAyeTcsl NPOH3BOLHTL o $opmyre (9), rae N,
N;nl' ¢ H ¢y onpeleisioTcs cooTBetcTBeHHo o dopmynam (10), (13),

(5) u (6), a Q,p — 10 dopMyae

2
Q,,,,1=V(%—'+Q;x) +(—i’-’-+Q;,) —0 3-._“2‘-‘, (17)

r
spauenne N ani

Trymax .
3lech: Ue="7 ’ 13)
IZ (xl +
Tryma
Quy = T —; (19)
DI )

1

13



MX J ——— o O o o
Zx
\Ik ; \]\ FXI;
2.2
7>l 2-2 y T Xmax

Puc. 6. Cxema ycnamii, neiict-

BYIOIHX HA 3aKJANHYI0 HAETraJb

NPH HAJANYHH KPYTAILLEr0 MOMeH-
Ta

Puc. 7. Cxema ycmamil, peiicr-

— BYIOUIUX Ha aaxnannylo’ HeTANb

i C  aWKepaMs, MNPHBAPEHHHIMA
BHAXJIECTKY B BTaBp

— <

K}
Iy

— N
1530 i m'r}
: gl
ﬂ l»- pa— < Lt ' 4
(N ? X o ”’ 1o X
}4\ | — —i_ oMo
B RN N -

~1=-I y

Txmax B Ty max — PAacCTOSHHA OT 8HKEPHOro CTepXKHA, manGonee ynajed-
HOro OT LEHTPa TAMXKECTH BCeX &HKEPOB, COOTBETCTBEHHO MO OCelt y u X;
Yxi B Iy; — PacCTOAHHA AHKEPHOTO CTEPHKHA COOTBETCTBEHHO A0 OCedk y M X.

44. B aaknanHolt nerann ¢ aHKepaMH, NpHBapPEeHHHMH BHAXJECTKY HOA
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yraom ot 15 no 30° ®w BraBp (pEC. 7), HAKJOHHHE aHKEPH CJIeayeT pac-
CUHTHBATh H3 AefcTBHe cAaBHralouwledi caan (npu Q>N, rae N — oTpHBaio-
was cusa) no popmyne

Q—0,3N,
Aan, fot, 1 = _————R = J (20)
S

rie N;n — CM, . 4.1 RacToAamux PexoMenmanuil.

Ilpn sToM YCTaHABJHBAOTCH HOPMAJNbHHE AHKEPH, KOTOPHE cleayer
paccunrniBath N0 dopmyte (1) npu @;=1 u npr shaveHuH Q,,, pasHom 0,1
CHABHrAIOIIEr0 YCHJHA, onpejenseMoro no dopmyae (3), Honyckaercs
YMeHbUIaTh MJOLIAAb CeYeHHS HAKJIOHHHX aHKEDOB 3a CY€T Mepeaavud Ha
HOpMaJbliHe aHKEPH YacTH CABHraionted cHH, paBioft Q — 0,9 Ry Agn, fo1,1+
B sToM cayuae @, onpenenserca mo gopumyae (6).

Ecnn Ha 3akAagHylo fAeTtanab RefACTBYeT TOJBLKO CABHrAMOMAs CHJAA,
NN0mMAaAb CEUCHHS HOPMAJbLHHX H HAKJIOHHWX aHKePOB DEKOMEHIAYETCH oOil-
PELeSIATh H3 YCJAOBHS

Q<0,9R; Aan, t'at,i+0’9 R Aan, totP» (21)
rae @ —cM. 0, 4.1 Hactosuux PexoMerpauuil; nps sTOM BTOpOE cjarae-
Moe AOJIKHO OHTL He Menee 0,1Q.

4.5. Ecaim nox ¢mocoM K nJacTHHE NPHBADEHH TOJBKO HAKJIOHHHE
aHKepu NOR YriaoM y>»45° (puc. 8), npr Q,, > Ng,/tg 1 pacuer Takux aH-
KEPOB MOJXHO NPOH3BOAHTb AaHAJOTHIHO DAacYeTy HODMaJbHBHIX aHKEpPOB

(cM. n. 4.1 nacrosmux Pexomenpaunii) mo ¢opmyne

l'l.l/NZn,i"‘(Qa"'i)z .

Pt 91,1
Aan, == R; N
rAe Agp, ¢~ NACIANL CEYECHHA aHKEPOB HaHGOJNEe HANPAKEHHOTO PANA;
M N
N = {— — sin v;
an, t ( P4 Rgn ) / 1 )

’
’ an

N
Q———0,3N
g1

Qan, i = 5
Ran
(24)
vo=M N
an z Ran ’
(25)

Puc. 8. Cxema ycuamit, neiict-
BYIOWMX HA 3aKIAAHYI0 JeTakb
€ NAKJOHHLIMH aHKEpaMH, npH-
BAPEHHLIMK NOA cjoem aeca




2 — paccTogHAe MeXAy KDafiHHMH PANaMHM aHKepoB, Ho B MJOCKOCTH
IIACTHHB,
Nan — YACTO PALOB aHKEPOB BAOJb HANpPABICHHA CABUratouieli CHJLL

(1—¢)(y—30)

fi=1— 60° H (26)
@ —cM. 0. 4.1 HacroAmux PekoMmeHaauni;
1
9 = —]71—:_—— , HO He Gonee 0,15; 27)
' @
Non, i '
0;=0,3 ‘— npu N,, ;>0 (umeercs nmpHKaTHe); (28)
an, i *
N/Sin 1 v
w;=0,6 m npu N, <0  (ner npuxarua). (29)

IIprn OTCYTCTBHH B aHKepax paCTATHBAIOUIMX YCHJAHA NPHHUMAaeTCH
g0 =1.

Ecan seanuunnl Ngp g, Qgn, 1 1 N;,, MeHee Hyas, B dopMmviaax (22)
u {(24) oHH NPHHHAMANOTCH DAaBHEIMH HYJIO.

4.6. KoHCTPYKIMA CBapHHX 3SaKJafHLIX AeTajefl ¢ NPHBAapPEHHBIMH K
HHM 9JIeMEHTAMH, NepellaloUlHMH HarpysKy Ha 3aKJajHBe AeTajH, JOJXKHa
06eCMEeYHBAaTh BKJIOYEHHE aHKEPHHIX CTEpPXKHed B paboTy B COOTBETCTBHH
€ NPHHATON pacueTHOR cXeMoll. BHellHde a/eMEHTH 3aKMafHHIX AeTadCH H
HX CBapHbieé COENMHEHHS PACCUHTHIBAIOT COIMVIACHO YKa3aHHMAM IJaBu
CHul1 11-23-81. Ilpn pacuere maacTdH # (aCOHHOrO HPOKATa HA OTPHIBAIO-
Iyl CHJIY DEKOMEHAYeTCs MNPHHHMATh, YTO OHH UIAPHHPHO COEAHHEHH C
HOpMaJIbHHMHE aHKEPHHIMH CrepxHsMH. Ecau snement, nepepatownii na-
rpy3Ky, NPHBAPHBAETCA K NJACTHHE DO JHHHHM PACHOJIOXEHHS OAHOIO U3
pANOB aHKEPOB, NPH D&CUYETe OTPHBAOILYI0 CHAY PSKOMEHAYETCH YMCHb-
WaTe Ha BeJHYHHY n,-Aa,,l R (n, — uncno aHKepoB B JAHHOM pAnY).

Kpome TOro, TOMUMHY NJIaCTHHHE pacueTHON 3aKJafHONH AeTasH, K KO-
TOPO!t BTaBD NPUBAPHBAIOTCA AHKEDH!, C/ACAYET NIPOBEPATh H3 YCJAOBHA

3> 0,25dy ‘l:s . (30)
sq

rae dg—pacyeTHolt AHAMETP aHKePHOTO cTepiudA, JJAA THIOB CBapHHEIX

coe/lMHEHnH, ofecneynBalomMX 6OJBLIYI0 30HY BKJIOYEHHS NJAaCTHHH B pa-

GoTy npH BHIDHBZHAH N3 Hee AHKEDHOTO CTEPIKHA H HPH COOTBETCTBYIOUIEM

3KCNIePHMEHTaALHOM 0GOCHOBAHHH, BO3MOXKHA KoppekTHpoBKa ycnoBas (30).

4.7. Ecad Bce HOPMAaJ/ibHbHE AHKEPW PACTAHYTH, T. €. BHMOJHAETCH ycC-
JiOBHE

N., <0, (31)

{rae N;nwcm. n. 4.1 Hacrommnx PexoMengauwuft), NpOM3BOAAT pacuer Ha

BHKaJBLBaHHe GeroHa caeiylomuM ofbpasoM:
a) A HOPpMAJbHBIX 2HKEPOB € YCHJICHHMEM Ha KOHUax {cM. puc. 9, a

16
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Puc. 9. Cxema BuikaaniBaHua OeTOHa aHKepamu 3aKJAAAHOA AeTAAH
@ —cC ycHJCHHAMH Ha KOHIAX NpH NM<O: 6 — Ges ycHaeHHR HA KOHOax npm

’
Nan<0; I — Touka NPHAONKEHHR HOPMANbLHOR CHAW N; 2 — NOBePXHOCTh BHIKAJLIBA-

HUA; § — NPOeKUHA NOBEPXHOCTH BHIKANHBAaHHA Ha IVIOCKOCTb, HOPMAJ/bHYI0 K aHKe-
pam

H n. 5.8) ¥3 ycnoBHA

N < 93 g ARy ' (32)
143,52 43,5 -
ag ay

rie A — niowmaAe MPOEKUHH HAa NJIOCKOCTb, HOPMA/bHYI0 K aHKepaM, no-
BEPXHOCTH BHIKAJIKBaHHA, HAYWEH OT yCHJeHUH aHKepoB (KpaeB aHKepHHX

17



BJIACTHH, BHICAXKEHHHMX TOJOBOK HJH OT MeCT IepecedeHHs KOPOTHIER c

8HKEpOM) mox yrsoM 45° K OCAM aHKEpOB; [PH SKCUEHTPHCHTETE CHJIH
M

OTHOCHTeJIbHO LEHTpa TAMECTH aHKepos eo==—N— pasMep NpPOEKIPH NOBEPX-
HOCTH BHKAaJHLBaHHA B HANPaBJCHHH 3TOrO SKCUEHTDHCHTETA YMEHBLIIAETCS
Ha BeJMUHHY, PaBHYI0 2¢,, NPH COOTBETCTBYIOLEM CMEIUEHHH HaKJIOHHOW
TpaHH MOBEPXHOCTH BHKAaJAHBaHAsA (pHc. 9, a); IJIOIWAAN aHKEPHHX MJACTHH
I BHICAXKCHHHX T'OJIOBOK, PACNOJIOXEHHHX Ha NOBEPXHOCTH BHIKAJHIBaHHA,
He VUHTHBalOTCA; @2 — KOd(hGHIHENT, npHHHMaeMuA DaBHHM: LA THKe-
Anx Geronos — 0,5, 15 GETOHOB Ha MOPHCTHX 3amOJHATENAX — 0,4; @ —
K09(pHIHEBT, NPEHEMAEMH PaBHLIM:

-}

P = 1 npu

be Soc
o7
R, < 0,25 uan R, >0,75

go=1,2mps 0,25 < -%‘—- <0,75.

b
TIpa sTOM, €CJIH HacTh CTEpKHA AJHHOX @ pacroJiokeha B 3oHe Gero-
S»
sa npr 025< Rc <0,75, @; pexoMenayercs onpelensTs no gopmyae
b

gp=1 +o.2-,‘f—. (33)

CiKuMalolune BanpsxeHHsd B §eToHe ab‘:, nepneHABKYASiPHHE HOpMaJib-
HOMY &HKEPY H DacHpeHeNleHHEe HO Bceft €ro JAjHHe, ONPERENAIOTCH KaK
RJA yNpyroro MaTepHaAa 10 NPHBEAEHHOMY CEYEHHIO OT NOCTOAHHO Aedct-
BYIOLUHX Harpysok npa Kos¢paumenTe HaAC)KEOCTH NO HAarpyske, paBHOM 1;
4, H a3 — pa3MepH NPOEKUUH MOBEPXHOCTA BHKANLBaHHA, € H &3 — 3KC-
HEHTPHCHTETH CRJH N OTHOCHTE/NBHO LEHTpPa TAXecTH NJomazw A B Ha-
NPaBJEeHHH COOTBETCTBEHHO @) H Q3;

6) Anas aHKepoB 6e3 ycHAEHHA Ha KOHIAX pacyeT NMpPOH3BOAAT H3 yC-
JOBHA

A 1 —
V< 1T Roe — Ry Aan,a 1’__’_' (39)
143,56 2L 3,62 an
any Ghs

rae Ay — TO XKe, 9To B A, ecin NOBEPXHOCTh BHKAJNLIBAaHHS HAET OT aHKe-
POB Ha DacCTOSHHH h OT NJIACTHER 3aKJaZHOR HeTaJu (puc 9, 6); a, Hu
Gy, — Pa3Mephl MNpPOEKNHH NOBEPXHOCTH BHKAVIWBAHHA; €, W  €po— 3IKC-
uHeATPHCHTETH CUAN N OTHOCHTENBHO UEHTpa naowaaw A, B HanpaBJieHHH
COOTBETCTBEHHO @, H 4y ; Aan,q — IVIOWAAL CEueHHA BCEX AHKEPOB, ne-
PECEKAIOLIHX NOBEPXHOCTb BHIKAJbIBAaHHS.

YcnosHe (34) npoBepsieTcA NPH DA3NMUHLIX SHaueHHAX F, MeHbWHX
AJHHBl aHKepOB HJIH pPaBHHIX eil.

Ecan uicno psjaoB aHKePOB B HAMpap/ieHHH 3KCUEHTPHCHTETA Goablue
ABYX, B ycnoskAX (32) u (34) chay N MOMHO yMEHBLWHTb Ha BeJHYHHY

2 \ M
(1_ - )T Ecai KOHUB aHKEPOB HAXOARTCA BOJH3M TOBEPXHOCTH
an



Gerona, NPOTHBONOJIOXKHOH NJIacTHHe 3aKJaAHOll JeTaJH, HEOGXOAHMO NPO-
H3BECTH JAONMOJIHHTEJIbHYI0 NPOBEPKY yc/aoBHs (34) Oe3 ydera mnocjexHero
uJeHia MPH A, paBHOM pPAacCTOSHHIO OT MJACTHHHL A0 MPOTHBONOJONHON rpa-
HH 3JIeMEeHTa; NPH STOM YacTh IJOWAAH Ap , PacnosoXkeHHas MEXAY Kpaii-
HHMH pAAaMH aHKepoB, He y‘melBae'l‘Cﬂ.

4.8, Ecan N"m>0, 0pH HAJMYHY YCHJIEHHS Ha KOHIAX aHKepoB pacder
GeToHa HA BbikajuBaHue (puc. 10) npouscoaurcs H3 YCJIOBHA
Aj Ryt
Ngn < Ps 93 Ieb . (35)
14-3,6—
+ a

rie Ngp —cM. dopuyny (2): A;—10 xe, uto u A B $opumysne (32), ecn
NOBEPXHOCTL BHIKANLIBAHHA HAYHHAETCA OT MECTa YCHICHHS aHKepPOB HaM-
6osee pacrsHytoro psaaa (cm. puc. 10); e — skcmentpucHrer ycHiHa Ngp
OTHOCHTEABHO {EHTPA TAXKECTH NJoWaAd A, B HaupasJeHUH a.

Pacyer Ha BHKaJLIBaHHE MOXHO He MPOH3BOAHTDb, €CJH KOHIH aHKepOB
3aBeAeHH 33 MPOJAOJBHYIO apMATYpY, PACNOJIOXKEHHYIO ¥ NPOTHBONOJIOMKKHOM
OT 32KJaJHOK JeTajH TPaHH KOJOHHB, a YCHJAGHMA aHKEPOB B BHAe NMa-
CTHH W/H NONEPeYHHIX KOPOTHIILEH 3alenisiorcd 32 CTEPXKHH NPOXOALHOM
apMaTypel JHaMeTPOM: MPH CHMMETDHUHOM 3alelIeHHH — He MeHee 20 MM,
np¥ HECHMMETPHUHPM — He MeHee 25 MM (puc. 11). B stoM cnyuae yua-
CTOK KOJIOHHbl MeXAY KpPafHHMH psilaMH aHKepPOB NPOBepsieTcA COracHo
n. 3.32 «PyxoBoacTBa 1O MPOEKTHPOBAHHIO GETOHHHIX M IKeAe306eTOHHBIX
KOHCTPYKIMii M3 Tsxenoro Gerona (Ges npeXBapuUTeJBHOTO HANDAKCHHS)»
(M., 1977) na peficteue monepeuHofl CHJH, paBHOR

Q=Nan:FQcal’

rae Qgor — nmomepeunas cHJa Ha yyacTKe KOJIOHHBI, MpHJexalleM K HaH-
GoJee pacTAHYTOMY DSy aHKeDOB 3aKIaHOH JeTa/H, OMpefenseMas C yue-
TOM YCHJHMH, HeHcTBYIOIIHX Ha 3aKJalHYIO AeTaJb.

4.9. B ToM cayuae, ecqH NpefycMaTpHBAaeTcss NPHMeHeHHe YHH(HUHPO-
BaHHEIX 3aKJAafHHX JAerajefi, HX Hecylllas CNOCOGHOCTL N0 pacyeTy Ha BHI-
KaJhBAHHE MOXKeT OnTh yBeJH4YeHa YCTaHOBKOH JonmosiHHTeNbHOA apMaTypei
BJOAb aHKEPOB H3 pacueTa Ha MOJHOE YCHJHE.

4.10. Jas 3akNagHOR JeTand ¢ aHKepaMH, HAKJOHHHMH K GeTOHHOf
MOBEPXHOCTH HOJ YrioM y>45° H AMEIONIHMH Ha KOHIAX YCHJeHHe, pacyer
Ha BHKa/JuBaHue GeTOHA NPOH3BOAHTCA CJAeLYIOUIHM o6pa3oMm:

a) ecau BCe HAKJIOHHBIE aHKEPH pacTAHYTH (puc. 12), T. e

N, <0,

H3 yenoBER . o Me—t—_l— Agq Ryt (36)
143,56 -a—

rae N; =Nsiny+ Qcosy — npoekiusa paBHOAeACTBYIOIMX BCeX BHEIUIHHX CHA
Ha OCb, MPOXOAAILYI0 BJAON: HAaKJOHHHX aHKepoB; A; — maoWajgb MPOeK-
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Pnc. 10, Cxema Buikaampanus GeToHa PAacTARYTHIMH aHKepaMH saKnapnof

Aeranad npu N, >0
{ — NpoeKUHs DOBEPXHOCTH BBKAJBIBAHMA Ha NJAOCKOCTh, HOPMANLHYID K 8HKCPaM;
2 — aHKepHaa NOJACTHHA; § ~ TOYK2 NPHAOKEHHMS YCHIHA Nau

9

4 e e
!
L

d) 9 2
H 4
QA Q, ‘

/yan

|

Puc. 11. Konctpykumus 3axnaauoit meraam,
npu KOTOpoRk He TpeGyerca pacuer Ha Bh-
KaaniBaHMe

a — 3aRA&Had JAETallb ¢ KODOThIIAMH, CHMMETPHY-
HO 3aleleHHHMH 3a RPOAOABHYI0O apMatypy ko-
JIOHHH; 6 — sTiopa Q YYacTKA KO/OHHW C 3akAaf-
EOfl HeTanblo. 8 — aHKepH 9akaanHoM ZeTasn ¢
AHKEPDHHIMA NAACTHHaMH, HECHMMETDHYHO 3alenseH-
HBIMH 3a NPOJOJbLHYI0 apMaTypy KOJOHHH, [ — no-
nepeuHe  KOPOTHUIH, NPHBAPEHHRIE KOHTaKTHOHR
CBapKOH K aHkepaM; 2 — aHkepH; J — aHKepHHe
MJIaCTHHKH

IHR HaA NJOCKCCTh, HOPMaJbHYI0O K AHKEDAM NOBEPXHOCTH BHKAaJWBaHHA,
naymlefl oT KpaeB YCHJEHHN aHKepOB NOA yriaom 45° kK ocAM aHKepoB H
OFpaHHYEHHOH C HaHWMeHee HaKJOHHOR CTOPOHBI IJIOCKOCTHIO Cpe3a, Npoxo-
Aflleil mapannenbHO OCAM aHKepOB Ha paccTOAHHH oT OaMXKaflero psiaa
anKepoB, paBHOM

20
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B ¢opmynax (36) u (37):
l,—- AnvHA 3ajielkU aHKepa; G p — CTOPOHA aHKepHOA NJAACTHHHW (CM.

puc. 12); npu sKcueHTPHcHTeTe cuJbl N ; OTHOCHTENbLHO MEHTPA TANKECTH

M
alKepos €= _ATPGSMGP NPOEKLUH NMOBEPXHOCTH BbLIKAJILIBAHHA B HAIpaB-
i

7
»
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Puc. 12. Cxema BuikadbiBaHMsi GETOHAa HAKAOHHLIMH aHKepamu mpu N ;n<0

@ — NP OTCYTCTBMHM OSKCURTPHUCHTETA CHAR N ; OTHOCHTENbHO UEHTPA TAKECTH aHKE-

poB; 6 — MPH HAJHYMH TAKCTro e SKCUEHTPHCHTeTa; ! — NOBEPXHOCTH BHIKAJBIBAHHAL
2 — NOBEePXHOCTb c¢pe3a; J — HPOEKUHA MNOBEPAHOCTH BHIKAJBIBGHHA Ha  MJIOCKOCTS,
HOPMAABHYI0O K aHKepaM, 4 -—— Touka MNPHACKEHHA CHJB Nt v & — JIHHMA ueHTpa TH-

HecTH niowtagun A i
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Pnc. 13. Cxema BuiKaabiBahusi GeTOHa HAKJOHHBIMM aHKepamMu npu N, >0

] — NOBEPXHOCTb BLIKANBIBAHHA; 2 — MOBePXHOCTL Cpe3a; J — NPOEKUHH NOBEPXHOCTH
PHKANKIBAHUA HA TNJAOCKOCTb, HOPMAJbHYIO K aHKepaM; 4 — TOUuKa NPHIOXKEHHHA CHALI
Nan i+ O — JHHMA LeHTpa TSXKECTH NJIOILaAK A“

L]

NEHHH 3ITOTO 3KCUEHTPHCHTETA YMEHBIUAIOT Ha BeMHYHHY 2€p NMPH COOTBET-
CTBYIOIIEM CMEIIEHHH I'PaHH NMOBEPXHOCTH BHIKANHIBAHAA H MNJOCKOCTH cpe-
32, MJIOU1a/lb AHKEPHLIX NMJAACTHH (/I BhICAXKEHHBIX TOJIOBOK), PACHOJNOXEH-
IBIX Ha TOBEPXHOCTH BBHIKAJHBAHHA,He YuuThiBaerci; Asq — INIOMWAAb TiO-
CEepPXHOCTH cpe3a; @z — cM. N. 4.7 Hacroawnx Pexkomenpauui; Qs — Ko3d-
(duunenT, onpelendemuii Tak XKe, KaKk # @3 (cM. m. 4.7); npH 3TOM BeJH-
YnNy HanpsXKeHHA OGXKAaTHA Op, YMHOXKAWOT Ha Sin%y; e — 3KCUEHTPHCH-
Ter cuabl N oTHocuTeNbHO HeHTpa TAXKecTH miomaau A; B Hanpabne-
unR a.

Ecnu uucno padoB ankepoB B HanpaBJeHHH 3KCUEHTpHcHTETa Goablie
ZBYX, B ycnosun (37) cuay N; MOXKHO YMEHbUIMTh Ha BEJHINHY

(1 2 ) M
ngn 1 zsiny’

6) npu N, >0 (puc. 13) —

P2 Pai Aty Ry
A3 YCJOBHA Nan, i < + Asqr Ross (38)

143,606 —
a

rne Ngp, i—cM. N. 4.5 nacrosunx Pekomenpauni; Az u A gy —To Xe,
t10 A; 0 Agg IR aHKepoB HanGosiee PacTAHYTOrO PANA; € — IKCUEHTPH-
curer ycuausi Ng, i OTHOCHTENbHO LEHTPa THXecTH miomaigu Aj; B Ha-
TIPaBJEHHH a.

4.11. Ecnn casuraiomas cana Q aeficTByer Ha 3akJajiHylo Aeranb N0
nanpaB/eHHI0 K Kpalo aseMeHTa (puc. 14, a), npH OTCYTCTBHH HAKJOHHHX
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2HKepOB PAacYcT Ha OTKaJbiBapHe GeToHa NpOH3BOAHTCA H3 YC/IOBHA

Ry bh

e
8 —
1+3,5 —

rie h — paccrosinne OoT HanGoJiee YAaNEHHOrO PANA AHKEPOB A0 Kpas 9Je-
MEHTAa B HaNpaBJIEHHH C/JBHraiolllell CH/H, NpHHHMaeMoe He GoJjee TOJIUH-
HH saeMenta b, (pmc. 14, a); b — mupuna snemenra, pasHast b=c;+cy+S5,
(c1 B co— paccTOSHHA OT Kpa#HHMX DSi0oB ankepos Jo OJHKAHIINX KpaeB
3/ieMEHTA B HampasjeHHH, HOPMAJLHOM K CABHramomleil cuie, npHHHMaeMbi2
He GoJiee h; S — paccrosiHAe MeXAy KpafiHHMH psiaM# aHKEpOB B TOM Xe
HalpaBJeHHH); e — SKCUeHTPHCHTET CHIN Q OTHOCHTeNLHO WIHMDHHE JJIEMeH-
Ta b; @2—cM. n. 4.7 Hacrosmnx PexomeHpauuii; npsu pacnosioXeHHH 3a-
kaanaHOfl feTaiu Ha BepxHeil (npu GeTOHHPOBAHHH) NOBEPXHOCTH H3RENHIl
H3 GeTOHAa Ha NOPHCTHX SanoJHHTENAX K0d(D(HUHEHT @2 yMEHBUIAIOT Ha
20%.

B caygae nmpuioxeHHs cABHraioileff CHJIN K 3aKJIaAAOR AeTaqu ¢ Ha-
KJIOHHBIMH aHKepPaMH, NPHBapeHHHMH BHaXJecTky (pHc. 14, 6) n umeroux-
M Ha KOHHAax ycuaewusi (cm. n. 5.8), pacuer Ha oTxanniBaHHe GeToHa mpo-
H3BOJHTCA H3 YCJOBHA

‘Plet(h+c+1)b' (40)
1+3,5-;;

Q<

rie h — paccTofiHHe OT YCHJIeHHS HAKJOHHBIX aHKEPOB HO Kpasi 3JIEMEHTa
B HampaB/JeHHH cABHrapowei cuab Q; ¢ — paccTosHHe OT Kpas YCHJEHHA
10 rpaH# 3JeMenTa; ! —CTODOHA YCHJEHHf; 3HaueHHe CyMMH (h+c-+f)
clleayeT NpHHEMAaTh He 6oJlee TOJMUMHH by aneMeHTa; b — IIEpHHA 3jIEMeH-
Ta, paBHadA C;+Cz+S8, (rAe ¢; M €z — PAacCCTOAHHA OT KPalHHHX HAKJOHHHIX
aHKepoB 0 OJHKafIHX KpaeB 3JeMeHTa B HampaBJicHHH, HOPMAaJbHOM K
cABHraomlell cHie, NpUHUMaeMbe He Gojee k; §; — paccTOsiHHe MeXAy Kpail-
HAMH HaK/OHHBIMH aHKEPaMH); € — SKCUEHTPHCHTET YcHAnA Q OTHoCHTe/b-
HO cepelnnsl pasMepa b; @4 — K03dHUNEHT, NPHHHMaeMbifi paBHBIM: AJA
THXKeNbX 6eToHoB — 0,35; AAs 6eToHOB Ha MOPHACTHIX 3anojunTensix — 0,3;
IpH PAacnoJIOKeHHH 3ak/JafHOA JeTaiu HA BepxHell (P GeTOHHDPOBAHHH)
NOBEPXHOCTA H3Zenusi P=0,3 crexyer ymeHburars Ha 20%.

4.12. Ecan Ha KOHLAxX aHKePOB 3aKJaAHOM AeTany HMEIOTCH YCHJCHHA
B BHAE JaHKEPHHX IJACTHHOK HJIM BBHICA)KEHHWX rososok (cM. m. 58 na-
croamux Pexomengaunfi), 6eToH [ojd STHMH YCH/IEHHSMH IMPOBEPSAIOT Ha
CMATHE H3 YCIOBUA

Nioe < 9686 Rp Agocs 41)

o,
rae Qp =1 — Ana Getona xmaccos Huxe 25; ¢p =135 E—Mﬂ 6etora

Kaaccos B25 n suure; By — koaduuuenT, cooTBeTCTBYIOMHA KO3 dHIHEH-
TY Ye¢, onpeleiasdeMoMy COrjacHoO pekoMenmanusaM nm. 3.95 <«Pykosogcrsa
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Puc. 14. Cxema, npuHHMaeMan npu pacyete ma orxaakiBaiWe Gerona anxe-
pamMu sakJanHOR Aerany
@ — BOPMaJbHEIME; 6 - BaKJOHHWMHU

N0 NPOEKTHPOBAHMIO GETOHHHX H IKENe300eToMHLX KOHCTPYKUHA H3 TAXe-
soro GetoHa (Ge3 mpexBaphTeJbHOro HanpsaXemmus)» (M., 1977) u n, 3.11
«PyKOBOACTBa N0 NPOEKTHPOBAHAIO GETOHHHX K Kene300eTOHHHX ROHCT-
pyruuA n3 GeTonoB Ha TOPHCTHIX samossuTensx» (M., 1978); A ~ mio-
Wanb aHKEPHON MAACTHHH HJM CeYEHHS BHCaXeHHON TFOJIOBKH 3a BHIUETOM
niomrafu ceveHns ankepa; Njoo — cHlla cMATHA, onpegenseMas CaeRyio-
muM o6pasom:

a) AJA 2HKeDOB, TIPHBAapEHHHX BTaBp, NpH lp>15d, ecan BpoAbL anke-
pa BO3MOXHO 06pa3opaHme TPELAH OT pacTAXKeHAA GeTomHa, WM B CJydae
NpHEMEHeHHs TJIaJKHX aHKEePHHX CTepKueli — no ¢opmyse

Nioe = Nongs (42)
ecan o6pasoBaHue TakuxX TPemHH HEBO3MOXKHO — IO dopmyse

lall_la .
’

Nige = Nam (43)

lan



6) AnA aHKepOB, NPHBAPEHHHIX BTaBP, NpH !, <15d 3nauenne Ny,, yBee
JNYHBEETCS Ha EEJHYHRY, PaBHylO

15d—1,,

lan

B) AN aHKepOB, NPHBAPEHHHX BHaXAecTKY, Ny, oONpeaensercd no
topmyne

Qani

Nioe = Qi (49
TRe Qj — ycuine B aHKepe.
Dopmysiofi (41) MOXHO NOJIB3OBAaTHCH, €CHM TOMUKHA aHKepHOA mJa-
CTHHBl coctasjdeT He MmeHee 0,2 ee AJMHBLL
ITpn masHuywM Ha KOHLUAX aHKEPOB YCHJEHHA B BRIAE MONEPEYHHX KO-
pothimeii (cm, n. 5.8) 6eToH NOA HEUMH NPOBEPSAIOT HA CMATHE H3 YC/IOBHA

Nioe < 0,7 9904 Agp Rs, (45)

rie @ —cM., n. 4.1 nacrosmmx Peromengamuft; A,p — miomaisr nonepey-
HOTO CEeuYeHHN KOpoTha; R ;— XapaKkTepHCTHKA, OTHOCAWAACS K KOPOTH-
my; @ ¢cp— K03 dulnent, pasuslii:

a) AN CHMMETPHYHOrO TNOREPEYHOro KOPOTEHIA, NMPHBapEHHOTO K O~
HOMY aHKepHOMY cTepxkH10 (pHc. 15, a),

leo
P = 10 dcb ’ (46)
rie [pp— AnHHA KOPOTHILA, pHHHMaeMan He Gosee 10d.p; d.p — AHAMETP
KODOTHIIA;
6) npH TPHMEeHEHHH MOTIEPEYHHLIX KOPOTHILeH, NPUBADEHHHX K JBYM
aHKepHBIM CTepXKHAM H 6oaee (pHc. 15, 6):
AAA KpafiHHX aHKepoB

a 4
= : 47
%0 =T0d, | lady “n

ANA CPEAHAX aHKEpPOB

__¢c
Feb 7d .

B dopmynax (47) n (48) a ¥ ¢— BenHUMHH, TIPDHHHMaeMble N0
puc. 15, 6, Ho He Gonee coOTBeTCTBEHHO 5dop 1 7d op.

dopmyaoit (45) pekoMmenAyercs NONB3OBAaTbCH, €CAM JHaMeTp mone-
peuysoro Koporoiia dgp=8—16 Mum,

Ha oans nomepeuRufl KOPOTHII MOXHO lepefaBaTh He Gonee !/s pac-
TATHBAIOHIErO YCHJNA B AHKEPHHIX CTEPKHAX.

4.13 Ha npupapensHe K njacTAHe YMOPH H3 MONOCOBOR CTaJH BAU
apMaTypHHX KopoTHme#f (cM. n. 5.6) Moxso mepexaBaTh He GoJiee 30%
capurapoimel cuin, geficTBylomel Ha ZHeTanab NPH HAanpsXKeHHsX B OeTo-
He NOJ ymopaMH, paBHHX Rp. [Ipm 3TOM 3HaueHWe CABHraloIlleil CHAM, ne-
pelaBaeMOR Ha aHKepH 3aKaajsoft ReTajH, COOTBETCTBEHHO CHEXKaercs,

(48)

2



4.14. IMTepemeutennss B HANpABJEHHH CABHramoed CHIH, 3a3KAaJHBIX
AeTanell ¢ HOpMa/JbHHMH aHKEPaMH, NpH AEHCTBHH Ha 4eTaub CABRramoLieH
H oTpHBawuefi CHJ I TAXeJHX Oe1omoB Knaccos B12,5—B50 n Ge-
TOHOB Ha NOPHCTHX 3aMOJAHHTeNAX KhaccoB B12,5—B30 onpezneasiorcs

no gopmyae

q, Q ¥
v =g | 1000 ds";; + d;': (1 40,8 ]/g) (49)
i

rae ¢ oo — K09hGHUNEHT, NPHHHMAEMBIt paBHNM: AJA KPaTKOBPEMEHHOR
Harpysk — 1; fast AMATENLHOA HArpyskH — 2.

dopmyna (49) He yuHTHBaeT ZReficTBHe ynmopa TOpHA INIACTHHH B3a-
Knajuo#i ferain Ha GeToH.

4.15. [TepementenHs aHKEPHONO CTEPXKHSA, HE YCHJIEHHOTO HA KOHIE, MO
HanpaBJEHHIO JeHACTBYIOULEr0O B HeM pacTAruBaionlero ycunus Ngapp npa
AJMHE 3aJe/KH, onpeaeiseMolf mo m. 5.7, pacCUHTHIBalTCA no dopmyde

4= Pcc $s Nani , (50)
VYdE,
rae Qgp ~— CM. . 4.14 nacrosnx PekoMenzaumuii; ¢; — Koadduunent, npu-
uaMaeMbifi paBEHM 1,5 # 1,2 COOTBeTCTBEeHHO AAA apMaTypHHX CTaJef
kaaccoB A-II u A-III; ) — kosdpduunent, papHmii:

Y= Vd%' rre d, mM; dy=16 mm,

TlepeMellieHHe 3aKJIaIHOM JAeTanH CKAAQHBAETCA M3 MepeMeleHAlt ad-
KEpHBIX CTepIKHeH M mepeMellieHHE, o6ycJOBJAeHHHX fAedopMmanuaMu maa-
CTHHbBI.

4.16. Pacuer 1o npoYHOCTH PACTAHYTHX IOJOCOBHX aHKEpOB LITaMIO-
BAHHON sakJaAHOH JleTaqH mMpH y<25° (puc, 16, a) mpou3BOAAT H3 ycJo-
BUSA

Q \<099 ‘Psa Ry Asa: (51)

TAe s, — Kodpduunent, paBHuA 0,8 419 mosocOBEIX aHKepoB co cdepH-
MeCKHMH BuicTymamu (cM. mn 5.11—5.13); A, —cyMMapHaa miomaib
NoNepeyHoro CeyeHHs DACTAHYTHX NOJOCOBHX aHKepoB, as aHKepoB co
chepuueckumMu BuicTynamun Ag,=dbg, ng,, r&e & M bs— COOTBETCTBEHHO
TONUHHA M IIHPHHA IOJOCOBOTO aHKEpa; Mgg — KOJHUECTBO DPACTAHYTHIX
MOJIOCOBHX aHKEPOB B JA€TaJH.

EcnuM yyacTok 3akJafHofl JeTand, BHINOAHAIOIHA GYHKUHIO NJacT-
HH, BHXOIAHT 3a OCTOHHYIO NOBEPXHOCTh ajeMenTta (puc. 16, 6), mpasas
"acte ycnoeus (51) yMHOXaeTcsl Ha cOsY.

4.17. Pacger Ha pacKaJmnBaHAE O€TOHAa MOJOCOBHIMH aHKepaMH co
chepHyeCKHMA BHCTYNAMH IITAMNOBAHHHX 3aKAaJHHX JeTajefl BHIIOMAHA-
€ICA H3 YCJIOBHSA

Q < 9p 9 bsa by (Ros + 401) + 0,3, (62)
26
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Puc. 15. Cxema, npunAMaemas NPH pacueTe Ha CMATHE GeroHa nomepeds
HLIMH KOPOTHIIIaMi, NpHBapeHHbHIMH K AHKEPHHIM CTEPKHAM sakaaguof

AeTaaun
- ONHOMY 8HKEDHOMY CTEPXKHI0; 6 - npH NpuBapke
a—npR npupapke KOPoTHma x ONFCRY Gonee: 1 — KOPOTHUIH} 2 == aEKePHHE

KOPOTHIEA K ABYM 2BKEDBLIM CTEPXKAAM H
P o » cTepxeHp;, J = NIaCTHEA

1t

1-1 2-2
- b
a N ) v ‘_}% a };;Q.l"l 3 %
ces e e s .% ‘_::!-__—.l"l- - S
N N
As = As 5

Puc. 16. Cxema ycuaui, AelCTBYIOWHX HA [MTaMNOBAHHYI0 3aKAALHYW

RETAAb

a — NpH NAacTHHE, NpajeraiomeRf x GeToHHOA NOBepXHOCTH 9SNeMeRTa; 6 — nNpn NARY

CTHHE, BHCTynawlied 8a GeTOHHYIO NOBEPXHOCTL S/AEMEHTa

Puc. 17. OnpeneneHune
pacyeTHOR HMIMDHHB 30HB
pacKkaanisanus OerToHa

aHKepsi
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rie Q a NN—= 3 H; Ryy—B MIa; I, — AARHA NOROCOBOTO AHEEPA OF

MCCT4 BblXOJa ero H3 6etToHa A0 LEHTPA NOCJIEAHEro BHCTYna, MM; lsa <
r

<250 Mm; b, — pacueTHaAn WMPHHA SOHH DAaCKaJLBaHHS GeTOHd, MM

(puc. 17), paBmas: b =2b,+bs(nsg —1), rae by n bz — paccrosnus coor-

BETCTBEHHO OT FPaHH aHKepa A0 GaHxafilledi rpaHH KeJe306eTOHHOrO bJe-

MCHTa H MeXAy aHKepaMH B CBETY, NpHHHMaeMble He Goxee 60 mm; p —

k03¢ HILHEHT apMHPOBAHMS, paBUBIA: pu = H npuaHEMaemMHi #e Go-

lsa ba
aee 0,01; rze A;-—nJiomaxb apMaTypel, Paclo/OXeHHOR B MaHeAH nep-

l
NeHARKYJAAPHO Hanpapaenwio cuant Q B 30He —séa—, HO He Gosee 80 MM oT
MecTa BBIXOZla NOJIOCOBOTO aHKepa H3 GeToHa; (p;, — K03 QHllHeHT, TPHHH~
MaeMHil paBHBIM: A8 TsXeanx Geromos kiaacco B12,5—B20 —I; xaacca
B25 — 0,95; knacca B30 —0,9; ¢, — kospduunesr, npuHAMaeMulit:

opn —;%(0,25 AN % >0,75 ¢p,=1
Spe

0,75 =1,3.
R, <70 %

Ecnu 9acTh MOJNOCOBOrO aHkepa anuHolt a pacnojioxeHa B 30He Gero-

npu 0,25 <

g
Ha npu 0,26< '1;—c'<0,75, TO @p ompexenfercr no popmyae
b

¢p=140,3 1“ . (53)
sa

Cxnmaicline HanpsXeHus B GeToHe ©pp, MEpPTEHAHKYNAPHBE HANpaB«
NeHnio cumbl Q W fieficTBylollle Mo Bcefi MJHHe NOJOCOBOrO aHKepa, ompe-
JenfioTcd Kak JVIA YyOpyroro MaTepHajla MO NPHBEAEHHOMY CEYEBHIO OF
NOCTOSHHO ACHCTBYIOIIAX Harpysok npH Koad(HuAeHTe HAJAEHKHOCTH MO Ha-
rpyske, pasioM 1; N’ — cuna, NpHXXHMAIOUIaA y4acTOK INTAMIOBZHHOA 3a-
Knaauo#t jerajH, BHNOAHAIUIHA (YHKUUIO NIaCTHHH, K GeToRy, paccuH-
THBaeMas OT NOCTOAHHO AeHAcTBYIOLIMX Harpy3ok Oes ydera Ko3(dummes-
TOB Neperpyakd.

INpu nannusd B GeTOHe HA YYacTKe MOJIOCOBOIC aHKepPa PaCTATHBAIO-
WHX HANPAXKEHHH, NEPNEHAMKYAAPHLIX HaNpaBJEHHIO cHaW Q, ycroBHeM
(52) nosp30BaTHCA HeNb3A.

4.18. Pacuer na cMsitTHe TaXedaoro GetoHa (xnaccos B12,5—B30)
nmox chepHyecKHMH BHICTYNAMM PACTAHYTHIX MOJOCOBHX AHKEPOB WITaMMO-
BaHHEIX 3aKJaaubXx jperanedi (cM, mm. 5.11—5.13) nponssoautca mn3 yc-
JOBHA

Q< 1,33VR, Ay (19— ngp) ngp g, (54)
rae Q —s H; Ry —B MIla; Ag, — nomais Npoekl#A NOBEPXHOCTH oA~
HOTO COEpHUECKOro BHCTYNa HA IJIOCKOCTb, HOPMAJbHYIO K OCH nu-
JOCOBOTO aHKePa, MMZ 1, —9HCAO CepHRYCCKHX BHCTYNOB Ha OAPOM TiO-
JIOCOBOM aHKepe; Ngp<9; M sg— HHCAO PACTAHYTHX NOJNOCOBHIX 3HKEPOB B
WTaMOOBaHKO! NOJNOCOBOA ZETaJlH,

28
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Puc. 18, Cxema oTKaabiBaHHA GeTOHA NONOCOBBIMH AHKEPAMHM WUTAMIIOBaH-
Hoft 3aKJaaAnoit aeranu

4.19. Pacyer Ha orTKaabiBaHue THKedoro GeroHa kjaaccoB B12,5—B30
PacTAHYTHLIMH [IOJOCOBLIMH @HKeDaMH, DAClOJIOKEHHHIMH B ONHOM pAAY
IITaMNOBaHHOA 3aknajgHofi getaan npu 15°<y<25° (puc. 18), BHNoOAHAIOT
H3 YCNOBHA

Q< 0,6Ry(h¢)b6+0,3N, (55)
rie h — paccToAdde OT LEHTPa MOcC/AeAHero BLICTYNA MO FpPaHH 3JjeMeHTa
B HanpaBAeHHH cHIH Q, A<40 cM; ¢ H ¢ — PACCTORHHA OT lIEHTpa IO-
cJlejHero .BHCTYna A0 IpaHell sjeMeHTa B HanpasjeHHH, NephHeHIUKyasp-
soM cue Q, HOo He Gonee h; b— wmpnHa 3sJjemeHTa, paBHads 2¢,+S
(rie s — paccTOsIHHE MEXAY OCAMH MOJOCOBBIX aHKepoB); b<22 cv; N/ —
NPHKHMAOLIAA CHJIA HA yuacTKe IUTAaMNOBaHHOM 3akJAAHOA Aerain oT no-
CTOAAHAO JefcTBYIOMUX Harpy3ok Ges yyeta kos((HUHEHTOB meperpyiox.

4.20. B clyuae TMPHJIOXKEHHS K 3aKJaAHO#H JeTaju ¢ ABYMSA NOJOCOBM-

]

MH aHKepaMu CHAH Q ¢ SKCUEHTPHCHTETOM €9 B npenenax? (puc. 19)
pacyerT NO NMPOYHOCTH NOJOCOBHIX AHKEPOB MPOH3BOAHTCH M3 YCJIOBHA

Q;a < 0,9 ?sa Ry Asal. (56)

29



rie Qo ~— pacrarmsaiolliee ycHiHe B HAHGOJEE HANPHKEHHOM HOJOCOBOM
agKepe, onpegenfiemoe no Qopmysae

Q
2
31ech €p — 3KCUEHTPHCHTET CHJB Q OTHOCHTENLHO OCH, PacHOJIOKEHHOH B
IIOCKOCTH MJAacCTHHN JeTalid H npoxoAfillell uepe3 IEHTP TSMXKECTH &HKe-
POB; S — PACCTOSIHHE MEKAY OCAMH, MPOXOXALLMMH Yepe3 UEHTP THIKEecTH
aukepoB; Agg1— MWIoWaAb CEYSHHS OAHOro NOJOCOBOTO aHKepa; @ gg— CM.
n. 4.16 uacroamux PekomeHaauuii.

Pacuer #a packa/blBaHHe GETOHA NOJOCOBHMH aHKepaMH MPOH3BOLHT-
cA H3 YC/AOBHA

qu =

-, &)

- p 95 lsaba (Ros + 40 p) + 0,3 N’

’ (58)
142,
r
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Puc. 19. K pacuery mramnopaunoit 3axJajHofi AETAAH NPH NPHAOKCHHH
K Hell cuan Q ¢ IKCHEHTPHCHTETOM



rie Q 1 N—B H; Ry —p MIla; r onpesensior no dopmyne

_ bio—byp

(2b1+by) b

%pr Pps lsasr bgs bsqs by, b2, w0 N’ —cM. 1. 4.17 macrasumx Peko-

Mennauni. Pacyer Ha cmaTHe GeToHa noA cepHUECKHMH BLHICTYNAMH Mpo-
H3BONAT H3 YCIOBHA

Qsa < 1,33V Rp A;p (19— ngp) ngps (60)

rie Qsa—3 H; R,—3 MIla; Ay, ngy—cM. n. 4.39 sacrosuux Pexo-
Menpauufi. Pacuer Ha oTKanLBaHHe GETOHA MOJOCOBHIMH @HKEPAMHM NPOH3-
BOAHTCA H3 YCJOBHA

(rme b==bg-+2b5,) (59)

<OBRy(hte) b+0,3N

Q (61)

o
1 0
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4.21. KoBCTpyKuHf INTaMNOBAHHON 3aKJAAHOA NEeTajn ¢ NPHBapENHH-
MH K Hed 3/eMEeHTaMH, NepelalolluMH HATPYSKY HA 3aKJAARYI0 AeTalb,
IodKHA o6ecneynBaTh BKJAIOUEHHe B PabOTY MOJIOCOBHIX aHKEPOB B COOT-
BeTCTBHH ¢ NpPHHATOHR pacuernoft cXeMofi. BHellnne SjeMEHTH HWITaMIOBaN-
HBIX 3aKJaAHHX N€TaAell H WX CBapHHeE COGIHHEHHA PacCYHTHIBAIOTCA CO-
raacHo Tpe6osanusM raasw CHall 11-23-81.

4.22. Jlna Tex caydaeB NPAMEHEHHs WITAMNOBAHHHIX SAKJAZHHX HeTa-
Jefl, KoTopHe He mpeAycMoTpeHH B mu, 4,16-—4.20 nacrosmux PexoMeHna-
unft, cnenyer nonb3oBaThca Taba 3, B KOTOPOA yKasanh HORYCTHMHE pac-
YyeTHHIE HArPY3KH HA INTAMOOBaHHHE 3aKJaJHHE JETajH, YCTaAHABIUBaeMLe
B NaHeaAX NePeKpHTHH, BHYTPEHHHX H HAPYXKHHX CTeH KPYMHOMAHENbHLIX
SAann.

5. KOHCTPYKTHBHBIE TPEBOBAHHA

6.1. B nnacTERAaX 3akJajHMHX Jeranel, HaXoAAWMXCA NpH GeTOHHPOBa-
HHH Ha BepXxHefi NOBEPXHOCTH H3AEJHs, C HaHMEHbIUHM pa3MepoM Gojce
25 cM H B NAacTHHAX, 3aKPHBAIOWIAX NOJHOCTHIO MJAH GOJbUWIYIO YacTs
rpaHd GeTOHHDYEMOro sJieMeHTa, peKoMeHAyeTcss MpelycMaTpPHBaTh OTBEp-
CTHA /A BHXOJA BO3/yXa NPH yKJaJke H YNJOTHeHHW GeToHa B AAs KOHT-
pons kagectBa GETOHHPOBAHHSA.

5.2. [Ipyn Heo6XOAHMOCTH NPHUMEHEHHS 3aKJaAHWX jerajefi ¢ MNpHBa-
PEHHHIMH K HUM SaeMeHTaMs (JHCTaMu, NMONOCAMH, YroJKaMH, WIBEJJIEPa-
MH B T, I.), pa3pe3alomHMH GeTOH HA 4acTH, PeKOMEHAYETCA MPelyCMaTph-
BaTh CHeUHalbHBlE MEPONPHATHS NPOTHB pacciaoeHHs Oerona (HanpuMep,
YCTPOACTBO B 3THX SJIEMEHTaX OTBEpPCTHii).

5.3. ToawuHa NMAACTHH HAH ADYTHX BHEIWHHX 3/JEMEHTOB CBAPHHX 3a-
KJafHHX jeTajell Onpefe/fAeTcd B COOTBETCTBHH C pekoMeHJaunamu n. 4.6
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IIpodonrxcenue taba. 3

Beron
M ®dparmenT naHesH H cxeMa Pacuetnan
n.a. TIDHNOXEHHA HArpYSKH Hahr})ysxa
K 3aKJafHOlt fetann BER Knacc H
e Y
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ITpuMeyanus: 1. Mapkm 1WITaMOOBaHHBIX 3aKJaRHLIX AeTajed
nprHATH no ans6oMy PC9903, paspaGoranmomy MHHHTIII cosmectHo ¢
HHUHWXB.

2. 3HaueHHN pacueTHHIX HArPY30K, NPHBeXeHHbie B TabJHUe, CcAexyer
YMHOXaTb HAa KO3 (HIIHEHTH YCI0BHA paGoOTh 6eTOHA ypi, HPHHHUMaeMbie
corjacio n. 1.5 HacTosuiux PekoMenpaunf.

3. Harpysku naHb Ge3 yuera BJIHSHHA NPHXHMAIOUIHX CHJL

4. Ha sckmsax RaHo MHHHMa/JbHOe apMHpOBaHMe NaHesedi B oGaacTH
3aK/NafHOA JeTasH, NMPH KOTOPOM MOXHO MNOJb30BAaThCA YKA3aHHWMH pac-
YyeTHHIMH HarpyskaMmH. [Ipm 3ToM He HcKkJoYaeTcss pacyeT NaHeaM Ha BHe-
LUEHTPEHHOE PACTAXKEHHE.

H TeXHOJIOrHUeCKHMH TpeGOBaHHMAMH M0 CBapKe, yKa3anduiMu B n. 5.15 Ha-
croamux Pexomenpauufi. ToMIHRY NJAACTHH pacueTHHX CBapHBX 3aKaaj-
HWX JeTajell peKOMeHAyeTcA NPHHHMAaTb He MeHee 6 MM, a TosmnuHy cre-
HOK WIH TOJOK (pacOHHOrC NMPOKATa M 3aKJaAHHIX AeTajeli — He MeHee
5 MM, IIpH KOHCTPYHpOBaHHH HEPACUETHHX 3aKJaIHHIX AeTajell yKa3aHHLIe
3HAYEHHA MOr'YT OHITb YMeHbIeHH Ha 1 MM. KpoMe Toro, oH# AOJKHH
6uTh He MeHee l—k'f-, rae ky — KaTer YrJOBOrO WIBA NPH NMPHBapKe CTalb-

’

HHIX 9JIEMEHTOB K 3aKJALHHM JAeTaJtsM.

5.4. Yycao pacueTHHX HOPMAJbHHX AHKEDHHX CTEpXKHeil B 3akJafHOR
ZeTajlH NPHHHMAETCA He MEHee UeThipeX, OXHAKO MPH OTCYTCTBHH OTPHIBAIO-
WHX CHJl H HSrHOSIOIIHX MOMEHTOB OHO MOXeT GHITb YMEHbIUEHO AO ABYX.
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Ilpn neficTBHA OTPHIBAIOIIHX CHA H H3rHOAIOUIHX MOMEHTOB, eciu 06e-
creynBaeTcsl MPHJOXKEHHEe 3THX YCHAHA B IJIOCKOCTH pPACMOJIOXEHHA aHKe:
poB, AOMYCKaeTCsi NPHMEeHEHHE 3aKJaXHHIX AeTanedl ¢ IOBYMs HOPMaJbHHMH
aHKEDHHIMH CTepIXHAMH.

YHCa0 pacyeTHHX HAKJOHHHIX AHKEDOB PEKOMEHAYETCA NPHHHMATL HE
MeHee AByx. B ToM cayvae, ecim HakJOHHHE aHKepH NPHBAPHBAIOTCA BHa-
XJECTKY, PEKOMEHIyeTC MpeAyCMATPHBAThb TaKXKe HOPMAJbHHE aHKepH
Aaxke ecaH OHH He Tpebyiorca mo pacdery. IIpnm HaJHyHH B 3aKzaajgHofi je-
TaJH He MeHee YeTHIpeX HOPMaJbHHX aHKepoB XONYCTHMAa YCTaHOBKZ OXHO-
TO HaKJOHHOT'O aHKepa.

Jlnsa aHKepHHX cTepxHefl, MpHBapHBaeMbIX BHAXJECTKY, Yroad HX Ha-
KJIOHa K HampaBJeHHio cABHraiolledl cabl (cM. pHC. 2, a—8) NpHHHMaeTcs
paBauM y=15—30° [lpn y=45—90° (cM. puc. 2, 2) HX npHBapKy K mAa-
CTHHE PEKOMEHAyeTCA NPOM3BOJAHTH MOA caoeM (Jroca (cM. n. 5.15 nacros-
mux Pekomenzauuft).

5.5. IIpu npoekTHpoBaHMH cBAapHOR 3aKJanHON AeTajJH PeKOMEHAYeTCH
NPHMEHATb aHKEpHHE CTEPXKHH NO BOBMOXHOCTH MeHblluero auamerpa. Ilpu-
MeHeHHe JJA aHKEPOB apMaTypHO#l crasnn jauaMerpoM Gonee 25 MM He pe-
KOMeHAyeTcs. PaccTofiHMA MelKIy OCAMH DPacyeTHHIX aHKepoB H OT ocefl
KpallHAX aHKepOB N0 rpaHefl >Kese306eTOHHOrO 9JeMeHTa NMPHHHMAIOTCA He
MeHee, yeM YKasaHo Ha pHc. 20.

5.6. [Ipy xeficTBHM NPHUIKUMAIOUIETO YCHJHA 4acTb CABHraloilel] CHJIb
MOXHO nNepeiaBaTh Ha OeTOH 4epe3 ynOpH H3 MOJOCOBOA CTaJH HAH H2
apMaTypHbIX KopoTnief (cM. m. 4.13; puc. 21). Bucoty ynopoB pekomen-
AyeTcs NMpHUHHMaTb He MeHee 10 m He Gosee 40 MM NPH OTHOLIEHHM TOJ-
ILMHH ymopa K ero Becore He MeHee 0,5. Paccrommne Mexay ynopamu E
HanpaBJ/ieHHH CHABHraiomlefi CHAL MPUHAMAETCA He MeHee UIECTH BHICOT ymo-
pa. Ynopu peKoMeHayercsl MpelycMaTpHBATh TaKXe B 33aKJAJHHX HETaJAX.
BOCADHHHMAIOIIAX 3HaKONEpEeMEeHHWEe CABHraiollHe YCHJHA, €ClH He npej-
CTaBJAETCA BO3MOXHLIM Pa3MeCTHTb RaKJOHHHe ankepH. Ilomyckaercss npu-
MEHAITh YNOpPH B CJyyae OTCYTCTBHS NPHXHMAIONIETO YCHJHA NPH XefiCTBHF
Ha JgeTajb CABWralomef CHAB OZHOrO HAfIpaBJeHHHA H OTCYTCTBHH TpeLIHE
Ha NMOBEPXHOCTH 6eTOHa, NPHMHIKAIOUIEA K NJAacTHHE 3aKMafHOli KeTajH.

5.7. lnuny aHKkepoB l,,; H3 apMaTypH NepHOAHYecKoro npoduias cie-
AYyeT oupeleaats no dopmyne

R
lan = % (m,,, —# + AA,,,,) d, (62)

HO He MeHee [ gp=A gnd, TH€ 3HAUCHUS Dgp, Ahgp ¥ Agp, @ TaKKe HOMyCKae-
Mble MHHHUMaJbHHE 3HaueHHs [,, onpexensnTcs no Taba. 4. Ilpu sTom
€CAH OAHWA 4acTh NJWHH @ aHKepPHOro CTEPXKHsA pacrnoJioXeHa B 3oHe Gero-
Ha C HanpfiXeHHAMH Gp,, COOTBETCTBYIOIHMH M03. 1 Ta6a. 4, a apyras
4acTb — B 30HE C HANPAXKEHHAMH O pe, COOTBETCTBYIOUIHMH HO03. 2, g, OMN-
penensiercs no ¢opmyae

wgn = 0,7a4-0,5(l; —a)/l,. (63)
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Puc. 20. Haumenbinpe paccTOnHus MeMAY OCAMH aHKEPOB n OT oceil
KpalfiHHX aHMKePOB IO FpaRefi Xese300eTOHHOTO SJAEMEHTa
a=4dy(5d,); b=6d,(7d,:

c=3d,;(3,5dy; e=3d (4dy.
3Havenua B ckobkax otHocstes ® A-1Il

Ocranbibie napamerpu Ta6s1. 4 ONpPeAesAIOTCA AaHANOCHUHEIM  06pasoM.
B dopmyne (62) kospdHUEEHT §p ANA ROPMaJbLHHX AHKEPOB DaBeH

¢ = 10,3/(Y + Qupny/Ngni1 +0,7, (64)
38



Tabnuuna 4

Ne Yenosua patoTsl © AX )‘an lan,M“
ni. AHKEPHBIX CTepKHei ar an
He MeHee
1 |3anenka ankepoB B pactsHyrtoit| 0,7 11 20 250
g
4N cXKaToh (an.E‘*L <0,25
8
Ys¢
Hin N >0,75) 3one GeToHa
8c
2 | 3ameaxa aukepos B cxkatod 30-| 0,5 8 12 200
a
He 6eToHa (npu 0,75>%c>0,25)
8

MMpumeuanne 0 g~ CHHUMAWOUWHE HanpsKeHdss B GeToHe, AeiicT-
3YIOIHME TNEPNEHAUKYIAPHO aHKEPHOMY CTepPXKIO H onpefesseMue Kak IJs
yIPyroro Marephaja M0 UPHBEAEHHOMY CEYeHHIO OT TMOCTOSHHO aeficT-
BYIOLUX HATPy30K NPH Kod(HUHEHTe HaJeKHOCTH MO Harpyske, pap-
HoMm 1.

rie Ngni 8 Q gny— COOTBETCTBEHHO PACTATHBAIONIEE H CHABATAIONICE YCHJIHS
B aHKEPHOM CTepXKHe.

[Ipumevanne JInd HAKIAOHHHX aHKEPOB DPEKOMEHAYeTCA NPHEMH-
MaTb @, =1.

Ins wopmanbroro aHkepa RJWHY !4, OTCUHTHBAIOT OT BHYTDEHHEH MO-
BEPXHOCTH MJAACTHHH, 8 JJS HaKJIOHHOro — OT HavaJa orruba. B Tom cay-
4ae, KOrja aHKepHhle CTED:KHH YCTAHOBJIEHH C 3aMacoM 0o IJIOUIAAH ceye-
HHA N0 CPaBHEHHIO ¢ TPeGyeMofi mo pacueTy [O NPOYHOCTH, NPH ompene:
nNeHHd lg, no dopmyse (62) 3HaueHHa R YMHOX2IOT HA BEJAHYHHY, pas-
HYIO OTHOINEHHIO PacyeTHOro H (aKTHYECKOrO 3HAYeHHA MJIOIMAXH CeYeHHIs
aHKEPHHX CTepXKHeil.

Puc. 21. KoHcTpykuHa 3akiafHOR JeTajH C YNOPaMH 1js  BOCHPHATHA
caBHraiouesl CRAN

1 — HOpMa/bHble aHKEPH; 2 — yNop H3 apMATYPHOrO KOPOTHINA; J — yHOp H3 MnoJje-
coBOfl cTanu; 4 — ynop W3 CTaAbHOf NNacTHEW, pa6oTaiomHii B ABYX HaNpaBaeHHAX
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B sneMeHTax M3 MenkosepHHcTOro 0eToHa BuAa B 3naueHHs lg,, ompe-
ZesisieMHe o opmyde (62), caeayer yBeqHunTh Ha 10 u 54 cooTsercTBeH-
HO JJIf pacTAHYTOR H cXXaTofi 30H.

5.8. JinHHa anKepoB 3aKMafHHX AeTakek npH AefiCTBHH Ha HHX pac-
TATHBaOWHUX CHA (cM. . 5.7 HacroAmux PekomeHnauui#i) Moxer GHTb
yMeHbIleHa MPH YCJIOBHH YCHJEHHS KOHIOB aHKEPHHX CTePXHefl aHKepHH-
MH TOJIOBKaMH 1uaMeTpOM He MeHee 2d, BHICAMEHHBIMH TOPAYHM CNOCOGOM,
a TakxkKe NPHBAPKOA AHKEDHBHIX MJACTHH HAH TONEPEUHHX KOPOTHIIIEH.
B sTHX cayuasx AJIHHA aHKEPHOTrO CTEPXKHA ONpeXejdeTcs N0 pacyeTy Ha
BhKaJanBanue H cmAtHe (cM. nn. 4.7, 4.8, 4.10 v 4.12) u npuHHMaercd NpH
YCHJIeHHIX B BHJE FOJIOBOK W NjacTHH He Menee 10d ¥ npu ycHJAeHHH Ko-
poTHmamMH — He Menee 15d. B ToMm cayuae, ecim B GeToHe BO3MOXKHO 06-
pasoBaHHe TPELIMH BIOJb aHKepoB (Gp¢>Rps) B npexenax HX pacueTHoft
AJHHH, HeoOXOXHMO JHGO yCTPONCTBO BHICAXKEHHHX TOJOBOK, JH60 NPH-
BAPKAa AHKEDHHX MAACTHH. PacTarABalollee HampsAKeHue B GeToHe Opy ON-
pefmensieTcss KaK AJA YNpyroro Tena.

5.9. PacyerHuie ankepn H3 TAafAKoA apMaTypm xaacca A-I crnepyer
UPHMEHATb TOJMbKO MPH HA/JAHYHH YCHJEHHA HAa HMX KOHLAX B BHAE NJacTH-
HOK, BHICAaXXEHHBIX T0JIOBOK y MONepedHHX KopoTwiled. [JMHa 3THX aHKe-
pOB onpeaensercd 00 pacueTy Ha BbiKaJbniBaHHe H cMATHe GeroHa (cM.
nn. 4.7, 4.8 u 4.10—4.12).

JlnA KOHCTPYKTHBHHIX [eTasiell XONYCKaeTcs NpDUMEHeHHe AHKEepPOB H
TOft Xe cTanH ¢ YCTPOHCTBOM HA HX KOHIAX KPIOKOB.

5.10. 3aksanHbie feTajd B GETOHAX Ha MODPHCTHIX 3aMOJHHTENSX MPO-
eKTHHX KaaccoB B5—BI0 pekoMenjayeTcs npoeKTHpPOBaThb TaKHM 06pa3om,
47066 OTphHIB2IOIUKE CHJB BOCIPHHHMAJHCh HOPMAJbLHHIMH  aHKepaMH,
CABHTAIOIIHE — HAK/JAOHHHMH. AHKepH 3aKAaQHBX AeTaJefl B 3THX Caydas
pexoMenayercs APHHHMAaTb W3 apMaTypHoOil CTaJH NepHOZHYECKOro npodtr
as knacca A-I1 nau n3 raagkofi apmatypHof ctajm Kaacca A-1 guamerpom
He Ooaee 16 mM. Ha koHUmax aHKepOB cjelyeT MpeAycMaTPHBATHL YCHJIEHHS
B BHIE BbICAXXEHHHIX T'0JIOBOK, a TaKxe B BHJe NPHBAPEHHBIX MJACTHH HJH
nonepeudnx KopoTwituesi, [lJWHA aHKePHRX CTep:KHell M pa3Mepnl yCHJe-
HHSl OTMpeAeJAIOTCA N0 pacyeTy Ha BHKa/nBaHde H cMATHe Gerona (CM.
nn. 4.7, 4.8, 4.10—4.12). [Iprn 3toM AJuHY aHKepa HPHHUMAIOT HE MeHee
15d, a nuamerp BhICaXKEHHON TOJIOBKH — He MeHee 3d.

6.11. lllramnoBaHHbe 3aKJafHHe NETaJH PEKOMEHJAYeTCH MNPOEKTHPO-
BaTb H3 noJocoBofl (JMHCTOBOM) cTaNH TOMIUHHOA 4—8 MM. OHH COCTOAT H3
IBYX YYaCTKOB -— BHELIHEro H aHKEpHOro, pacnojoxxeHHoro B Gerowe. JJs
ofecneyeHHs HafeXHOro CienJeHHs NOJOCOBHX aHKEPOB ¢ GeTOHOM Ha HMX
PEKOMEHAYeTCA NPeAyCcMATPHBaTh c(epuyeckHe OAHOCTOPOHHHE HJH ABYCTO-
poHHHe BHICTYNbl. B03MOXHO npHMeHeHHe ApPyrHX cnoco6oB, obecneumBalo-
(KX NPOYHOCTb 3afEJKH aHKEPHhIX YYaCTKOB MHPH COOTBETCTBYIOUIEM 3KC-
NEPHMEHTATHHOM H TEXHHKO-3KOHOMHUYCCKOM 060CHOBaHUH.

ltamnoBaHublc 3aK/JaHLIE JETAJH  DEKOMEHAYETCs NPOEeKTHPOBATh
1aKHM 06pasoM, uToOw HaNpaBJEHHE OCHOBHOrO BHEWHEro YCHJ/Hs COBMNa-
A& . alpaBJeHMeM aHKePYIOUIHX 1acTell HJH COCTABASJAO C 3THM Ha-
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npasnednem Yroji He Gosee 25° a mpH pacKkpoe monocH OTXOHH OHAW MH-
HumManbHRMH, OXHAKO MPH STOM HYXKHO CTPEMHTHCH TaKXKe K MAHHMAJbe
HOMY KOJIHYECTBY Tnnopaauepoa.

5.12. Tosmmu#a NAACTHHH IITAMOOBAHHOA 3aKNAAHOA AeTajH onpeRens-
erca coraacuo nn. 4.16, 4.21 u TexnonorndeckuM TpeGoBaHHAM MO CBapKe,
npuBesenHnM B no. 5.3 u 5.15 pacrosmux Pekomenmauu@.

5.13. OcHoBHHe THNH IITAMNOBAHHHX 3AaKJAMHBIX AeTaNed Aas Kelje-
800eTOHHBIX KOHCTPYKUHH NaHe/bHBIX 3XaHAR NpHBelieHH Ha puc. 4. It
JAeTanH ' pekOoMeHAYETCH MPOEKTHPOBATH M3 NOJOCOBOA (/MHCTOBOMA) cTanu
To/MuuHoA 4—6 MM. OTrH6H aAKEPHBIX YJAaCTKOB BHIMOJHAITCA MOM YrjoM
He Gosiee 25° K HANPABJACHHIO BHACPrHBAIOMER CHJIH, OPH 9TOM OTTHOM
pekoMenAyerca pachojarath He GaRXe 25 MM OT MecTa BHXOZA aHxepa
u3 Gerona. IIpA H3roToB/NeHWH MTaMMmOBAHHHLX 3aKNAafHLX HeTared Ha no-
JIOCOBHX aHKEPax BHIITAMNOBHBAIOTCA 3—9 OXHOCTOPOHHAX WJH ABYCTO-
pounux cepuuecknx BHCTYNOB BeicoToft 3-—5 MM, marom 25—35 um. [lo-
JIOCOBHE AHKEPH DEKOMEHRYercs BHNOJHATH wiupuxofi 25—30 mm. 3asop
MEXAY NOJOCOBBIMH AHKEpaMH W MEXAY aHKEPOM H PaHbIO XKe/e306eTOHHO-
ro 9JIeMeHTa PeKOMEHAyeTcA NpHHHMaTh He MeHee 25 mm. Cmexunie mo-
7I0COBHE aHKePH B3aHMHO OTTHOaOTCA Ha yroa He Mmenee 15° B mrammo-
3aHHOA SakJAagHOR jeTasu BHYTPeHHAN pamHyc 3aKpyraeHHA peKOMeHAy-
TCA NPHHAMATL HE MeHee TOMWMIAHH €€ MOJOCH, a BHYTPEHHH! pajpHyc 3a-
r46a M0JOCOBHX 8HKEPOB — HE MeHee 4eM MOJITOPH TOJUIMHH [TOJ/IOCH.

5.14. [Ips OpOeKTHPOBaHHH MITAMOOBAHHEIX SaKJANHHX XeTajedl AJA
1apYXHBIX CTEHOBBHIX NaHesiefi H3 6eToHAa HA MOPHCTHX 3aNONHHTENAX HJH
"pexclolHbIX nanenefl M3 TAXeNOro GeTOHa Ha KOHLAX MOJOCOBHIX aHKEepPoB
o cepuieckuMn BHCTYNaMH OPeAYCMATPUBAIOT KPIOKH BHICOTOA He meHee
)0 um (prc. 4, ), KOTOpbie AO/MKHH HMeTb He MeHee YeM fABa BHICTYma.
[Ipa aToM yroa MeXARy KPIOKOM H NOJOCOBHIM aHKEDOM DEKOMEHAYeTcs MpH-
nuMath He Gosee 115°.

5.15. CpapHwe COCNHHEHHS AHKEPHBIX CTePXKHEA C NJIACTHHAMH CJAERY-
eT npoekTHpoBaThb B cooTBercTBuu ¢ TpeGosanmamu [OCT 19292—73, a
TaKKe ¢ y4eToM HaRAbX Ta6a. 5 macromuux Pekomenpaumfi, CBapuue
COeAUHEHUs] PEeROMEHAYeTCsl BHNOAHATH: mo3. 1—4, 6, 7, 10—I12 tabn. 5 —
B COOTBETCTBHH ¢ TpeGoBaRHAMH «HHCTPyKIMH N0 cBapke coeflnadeHHA ap-
MaTypH R SasmJaAvHX jerajel xene3o0eroHHHX Koucrpykumis (CH
393-78); no3. 5 tabs. 5 — B COOTBeTCTBHH ¢ «YKA3aHWUAMH OO TEXHOJNOTHH
M3roTOoBJIEHAN O6/IerdeHHHX INTAMIIO-CBADHHIX 3aKJAAHBIX Jeranefi Keae3o-
Gerounnx KoHcrpykumins (Y-87-82) TI'naBmocmpomcrpoiiMarepuanos, M.,
1982: no3. 3, 8, 9 ra6n. 5 — B cooTBercTBHE ¢ «PeKOMeHIAUAAMA MO TeX-
HOJNIOTHH CBapKH MOZ (IOCOM HAKAOHHBIX COCAMHEHHA 3aKAaAHHIX AeTajeh
H TaBPOBHX coefHHeHHR no sJiementy xecrkocru» HHUMOKB (M. 1982),

VA c. Ne 5523906 (CCCP), Jmurpmes M, H. 3aknamsan pgerans,
Ony6a. B. Y., 1977, Ne 12,
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Ta6amua 5

Ipenenriiie pa3Mepbl W COOTBOLIEHHS

No . Kanacc d, st
O3kl Cnocol ceaprn apMaTypo 5, v 5/d, i A¢Ki3sn
“HH MaKc
TaepoBoe coepnpenne
1 | AsromaTtuueckas LyroBas Al 8 ‘ 40 >4 0.5
noa ¢arocom
10 25 >6 0,55
A-Il
28 40 >20 0,65 d
8 25 >5 0,65 s
A1 w || B
28 40 2 | 0,75 A0
L
<1 /79
2 |Pywnaa pyrosas aoa ¢mo-| Al 8 >6
coM
A-T1 10 16 >8 0,75 22254d npn  d<22 mm;
2»2d aopun d>»20 MM
A-111 8 >6
3 HOyrosas nopx ¢umocom no| A-l 8 25 0,4 d
3NEMEHTY KECTKOCTH (pesib-
e¢, 3ur, HanaaBka H T. A.) A-l1 10 25 4—10 0,4 Al 32 s
A-INI 8 25 0.5 } ‘ ®
: g\
2>25+d npu d<16 Mm;
2>1042d npu d=18—25 mM
4 |MoayasToMaThyeckaa B cpe-| A-l 0,5 ) _fk:”,i_‘h
Ae COz , ! T.a!"r
A-1l 12 16 >8 0,5 ph8 + *2,5d _;_i
1d !
A-111 0,55 i |
%:Mj
A-l 0,5 ! !
A-ll 18 25 >10 | 0,5 pud | | szsd_| |
A-lII 0,55 ~ ‘M
5 |KoutakrHo-pensednasn A-l 6 20 >4 0,4 "h d ,
A-l1 10 20 >4 0.4 »2d : 250
S
A-111 6 20 >4 0,4 ] ~
“ LA
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NMpodoanewis vaba. 5

TlpegenbHble pasMepbl H COOTHONIEHHS

Ne Kanace d, uu
ECo UnE Cnoco6 ceapkn apMaty phi — - Sexusy
MHEH MaKce i !
6 |Pyusas sajuxoBHMH ImBamiu| A-l 8 40 >6 0,5
B pa33¢HKOBaHHOE OTBEpCTHE
A-ll 10 40 >8 0,65
A-1lI 8 40 >6 0,75
[Ipn d<12 MM coenunenme Ao-
MyCcKaeTcsi BHINOAHATH 6e3 Moj-
BapoYHOro IOBa
7 |Baunas opnHo3sekTpopHas B| A-l
HHBEHTApHHX ¢opMax Al " . ¥
- 0 >8 0,5
E” i 1‘$—
A'II] +
o 3
A - s
2750
Y]
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HaknoRHOE coelnHeHne

Aptomathgeckas ayrosasnoa| A-l 8 25 >4 0,5
daocom T ﬂ
L\r 2(35+d) >15d
A-ld 10 25 >6 0,55 [Bp¥d il |1 1
L | |
Al 8 25 25 0,65
£
y=45—85° npu d=16 Mwm;
y=60—85° npu d=18—25 Mm
ABToMaTHueckan nyrosas nop| A-l 8 16 0,5
duocoM B TOpeLt M 35+d) 1,54
A-11 10 16 >4 0,56
A-I11 8 16 0,66
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Ilpodoaxcerue taba. 5
ﬂpe;{e.:bl:ue pa3Mepbi 1 COOTHOLUEHMSA
d
nos{‘;um Crocof ¢papxy apls.::;;b, e l BcKusw
&, MM 8/d, MuH
MHH MaKc
CoeanHenne BHaXJECTKY
10 |KourakTthas no  oadoMmy| A-I 6 14
penbedy AA o 901"
A.ll 10 14 >4 0,3
A-IN 6 14
11 |KounrakthHas no asywm pesnve-| A-l 6 16
Pam
Al 10 16 >4 0,3
A.IN 6 16
12 |Pyunas nyroBas nporsen-| A-I 10 40 A .
HBIMH LIBAMH -
A-ll 10 40 >4 0.3 g1 —-—'%—‘%
A | 10 40 = 157
R |5
% R21,5d ”
Y:0:30
t33d -A-1 ;] -
40 AFHELE ==

Mpumeuanusa: 1. PasMepn KOHCTPYKTHBHHX 5/EMEHTOB CBAaPHHX COefHHEHHfi MOTyT OHTbL ONPeleleRH B COOTBET-
CTBHH ¢ AOKYMEHTaMH, yKa3aHHBIMK 0. 5.15 HacTosmux Pekomen manuil.

2. [Ipa ucnoab3oBanuu cnoco6os cBapkm mos, 1, 2, 4, 68 TosllMHA NIAacTHHB MOXeT OHTH yMeHbmieHa Ha 25%, ec-

ARy ¢ ee BHewHeli CTOPOHL NpeiycMaTpHBAeTCA NMPHUBapKa pebep MECTKOCTH HJH KECTKOR KOHCTPYKUHH, NO JHMHHH, COEH-
HAOWeHd NeHTPH aHKeDHHX CTepxHeH, oJHaKo 3HaueHHe &/d fonaxHo GHTL He MeHee 0,3.

3. Coennnenne Ne 11 npn d<14 MM NpHMeHAETCA B CAyyafdX, KOrAa He HCKJIOYeHO BO3JeficTBHE HA HEro CAydYaiHHIX
MOMEHTOB.

4. B ToM cayuae, Korza aHKepHHIe CTepPKHH YCTAaHOB/JEHH c3amacoM N0 NJOILafH ceuyeHmA mpoTHB Tpebyemof pacue-
TOM N0 NMPOYHOCTH, MHHHMaJbHhe 3HaueHds 8/d npu cnocobax ceapxu no3. 1, 2 H 6 MOryT GHTbL yMEHbIIEHH AYTEM YMHO-
MEHUS STHX 3HAuCHHH Ha oTHomenue dg/dy, (Fne dq ¥ dgn — NHaMeTPH aHKepa COOTBETCTBEHHO pacueTHHft # daxTH4e-
CKH#); npu sToM 3HayeHHe §/d AoaxHO ObiTh He MeHee 0,3, B paGounx ueprexax ROMNKHH OHTb yKa3aHH HanMeHbmee Ny

nd
B cpefsee apudmerHueckoe Ng 3HaYeHHA KOHTDPOJbHHIX HArpy3oK A NPREMOYHHX HcnuTannfl, rae Ni= -4—" C, u No=

2
d
= T"C,. BpaxoBouHre MHHHMyMBl 3HaueHH} noKasarTeiell MPOYHOCTH CBapHHIX coemunennfi Cn C; cheayer NPUHAMAaTh MO

roCT 10922—75.

5. C ueablo yMenbuienus 3uadeHus 8/d csapka mo mos. 4 Mo KeT BHINOJHATBCH B TAY60KO OT(HOPMOBAHHEIX OTBEPCTHAX
B COOTBETCTBHH C YKalzaHuamn Y-87-82.



BuiGop tunos coeidHeHufi H cnoco60B CBApPKK C/IEAYeT OCYLIECTBAATH
€ YyYeTOM TEXHOJIOTHYECKHX BO3MOMHOCTEH NPEANPUATHA-HICOTOBUTENAA #
TeXHUKO-5KOHOMHYECKHX MOKa3aTe/ed.

5.16. Jlna TaBPOBHX cOEAHHEHH aHKEPHHX CTepXuelt C NJACTHHAMH
NpeANoOYTHTENbHON ABJIACTCA aBTOMAaTHuecKasdm AYroBas cBapKa 00X ¢.uo-
COM.

Pyunyio nyrosyio CBapKy B pa33€HKOBAHHHE OTBEPCTHA BCACACTBHE
GonbIiOH TPYAOEMKOCTH MPOUECCA MOMKHO NPUMEHATH B TOM CJyuae, eciu
fipEMeHeHHe PEKOMEHAYEMHX Cnoco608 CBapKU HEBO3MOXKHO.

5.17. CoennneHns BHAXJIECTKY aHKEPOB M apMaTypHHX cTepxHed (Aua-
merpom He Gonee 16 MM) c nnactuHamu npu yrie y=0-—20° pexkomenayer-
csl OPEeHMYIIECTBEHHO BBIMOJHATD C NMOMOINBIO KOHTAKTHOH penbeHO-Touey.
#ofi cBapkd. [laa 3akgagHuX Aerasiel, yCTAHABJHBaEeMHX B KOHCTPYKUHAX,
noABepraloliuxcss Bo3AeACTBHIO BHOPAUHOHALIX HArPy3oK, MPHMEHEHHE pellb-
edHo-TOYeYHOR CBapKH He JONYyCKaeTcs.

5.18. Ilpn u3roToBJIEHHH 3aKJaAHHIX AeTajell THOA «3aKPHITHIA CTOJUK»
(cM. puc. 1, 2) pexomenpyercd OPHMeHATb CNOCOGH cBapk, yKasaHubie B
TaGa. 5, no3. 4 u 6.

5.19. [1pu onpeaeneHun MJIHMHH 3aroTOBOK JJA HOPMAJAbLHHIX H HAK/OH-
HBIX aHKEpOB, NpHBApABaeMHX MOA cjoeM ¢Jioca, a TaKke HOPMaJibHbIX
aHKePOB, NMPHBapHBAaeMbIX KOHTAKTHOW pejbedHO-TOUeuHOA CBApPKOA, DeKo-
MEHAYeTCA YYHUTHBATh BPHUOYCK, pasunli 15 MM, Ha ocagKky npH cpapke.

5.20. [lonyckaercd OPUMEHATb CNOCOOH CBAapKH, HE MPeAYCMOTpPEHHbIE
tTaba. 5, HO o6echeyyBalOlHe KAaueCTBO CBapPHHX COEAWHEHHi, B COOTBET-
creuu ¢ TpeboBanusmu [OCT 10922—75 u CH 393-78. IIpumenenue Tta-
KHX Cnoco00B CBapKH AOJNKHO OHTb peraaMeHTHPOBAHO BEAOMCTBEHHBIM
HOPMATHBHHM AOKYMEHTOM HJIH CTaHAADTOM fPeANPHATHA, YTBEPKACHHHM
B YCTAHOBJIEHHOM HOpSAKe.

6.21. na obecnedeHHss AOJNrOBEUHOCTH 3aKJAaLHEIX JeTaJjell ciepyer
npeAycMaTpHBaTh AHTHKOPPO3HOHHYIO 3aumury. BuGop cnoco6a 3aidThi
Ha3HAYaeTcd B 3aBHCHMOCTH OT CTeMeHH arpeCcCHBHOCTH CPeAB, B KOTOPOil
OyNeT 3KCNJYyaTHPOBATbCA 3aKkJajHas NEFajb, B COOTBETCTBUM ¢ TpeGoBa-
uumMu raass CHall 11-28-73 *, a Takmke pekomengaunuamu «PykoBoacTsa
10 MPOEKTHPOBAHHI0 AHTHKOPPOIMOHHOM 3aIMHUTH MPOMHILIIEHHBX M CeJb-
cKOX03AHCTBEHHNX 34aHuA g coopyXenuft, HeMeramrnueckne KoHCTpyKuHH»
(M., 1975), nn. 5.21—5.26 u Ta6a 6 HacroAmux Pexomenzauufl.

5.22. 3awuTy 3aKJaAHKX AeTajied, COeNUHHTE/AbHBX 3JIeMEHTOB H cBap-
HbiX COCAWMHEHHH B y3JaX CONPSIKeHHA DeKOMEeHAYyeTcs B NepByio ouepeib
obecneunBaTh GETOHHPOBAHUEM WX IVIOTHHIM GETOHOM, NMPOYHOCTH KOTOPOro
n0/KHa OblTb He MeHee OPOYHOCTH OeTOHA COENMHAEMBIX KOHCTPYKUHMA.
B kpynHOnaHe/bHBIX MHUJBX i TPAXAAHCKHUX 3MAHHAX C OTHOCHTEJLHOH
BJ4MHOCTbIO noMewenuii xo 60% JAomyckaerci 3aMOHOJMWYWBAHHE 3aK/Jad-
upIX jeranedl nAoTHuiM GeToHoM kJaacca BI5 npm kaacce GeroHa coexs-
ufeMuiX saementos, pasiom B25. Tommuna sammtHOro ciost Taxenoro Ge-
ToHa cocrasaser He meHee 30 Mm. LlupuHa packpuiTust TPEIHH He AOJNIKHA
pEBLIWAT, BEJAWYHH, yKa3auuuX 8 7a0a. 6 u 7 raasm CHull I1-28-73 %,
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TaGnuua 6

CTenenb arpecCHBHOrO
BO3eHCTBHA rasoBofi cpeaw

CHCTenia 3alliHTHLX MOKPHTH.|

METAINIMYCEKOEe HIH MET4J/TH3AlNOHHOe
TOJIHHON &, MKM

NaKOK D&t HOE

rPYHT

l NOKPETY @

Hearpeccnesas # caaGo-
arpeccuBHas, @<<60%

ITo ta6n. 40 B 41 raapm CHall 11-28.73 *

Hearpecurnas © cnaGo- | Linpkosoe, ropsdee nam rasibsaHudeckoe, — -—
arpeccusHasn, ¢>60% 8=60 MxMm
LinakoBoe MeTajsHsanuoHHoe, §=120 MM -— -
AMOMHHRHEBOE  MeTaA/AHM3aNMOBHOe, &= (YrieBoZopoAuHR cocTas
| =120 Mkm —_
CpeanearpeccuBHas HrakoBoe MeTannnsannorHoe, §=120 MKM )((2C-010) AJH XC-068(9mane XC-710 (2 cnos)
cnos
To xe To xe Cwmechk (1 : 1) 3 naka XCJ1
c amaanio XC3 (2 caon)
? XC010 mam  XC-0689mane XC3 (2 caon)
(2 caon)
Amowmunyesoe  Mmeraanusannonnoe, 6= {BJ1-02 (1 cao#) XB-26, uam TIXB-124,
=150 MM uan [1XB-412 (2 caos)
LlarkoBoe MeTannnsanHonHoe, 8= 150 mxm |I1-0010 (1 cnofi) 3N-0010 (2 cnon)
Amgngnﬂneaoe MeTaanusaunosnoe, &= |{BJI-02 (I caoif) 3I1-831 (2 caon)
=150 mxM




0s

IIpodoaxcenue raba. 6

CTeneHb arpeccHBHOIO

Crcrema

SaMHTHHIX MOKpHRTAH

BOSAEACTBHSA ra30BO4 Cpellby METaJIMYeCKOE M/ METaJUHSANHONHOe JlaKkoKpacoHoe
TOMUHBOK &, MKM
FPYHT TIOKPETHE
CpeanearpeccipHas AnomMuanesoe  Meraann3anuonHoe, &= [BJI-02 (1 caoi) XC-010 (2 caos) wm
=150 MKM XC2-26 ¢ comepxanuem
To xe 10—15%  3I1-00-10 (3
3 cros)
CuabHOarpeccHBHas AmoMuHneBOE  MeTaJJH3alHOHHOe, §= |II1-0010 (1 caoh) M1-773 (2 cnon)
=150 MxMm
To xe 3I1-0010 (1 caoit) AM-773 (3 caon)

Mpumeuwanusn: 1. Kpome nakokpacouHHX W KOMOGMHHPOBAHHHX NOKPHTHA, yRasaHrwx B Ta6a 6, moryr GurTh He-

M0JIb30BaKL M JpPYrHe CHCTEMhI NOKPHITHA,

Ka3aHa HCNBLITaHHAMHE M coraacosana c¢ 'occtpoem CCCP.
2. ¥Yraeposopoalibiii COCTAB COCTOMT H3 coHmona HaH cMasku CXK B Kosuuectse 25—30% » MAMHHHOrO MHHEPasbe

eCJIH BO3MOXKHOCTb HX fIDHMEHEHHA AJMA JaHHHMX YCJAOBHH

9KcNJIyaTauHun A0-

HorO Macia B KoaunuectBe 70—75%.

3. AHTHKOppO3SHOHHAA 3aLUIATa 33KJAAHLIX JeTasledl, SKCINYaTHPYEMHX B cpefax ¢ MNOBHIeHHOA  (cooTBeTCTBYlomICH
rpynnam rasos B u ') KoHuenTpauueit xjopa, ¢ropa, XJOPHCTOFO H ¢TopucTOro BOZOpPOAA NPH OTHOCHTENbHOR BJAMKHO-
CTH BO3ayXa 6oaec 75%, MPOM3BOAHTCA MOC/AE NPOBEPKH 3alUHTHOM CMOCOGHOCTH MOKPWTHA B 3THX Cpeaax.



5.23. Cnoco6 3saumuTHl OT KOPPO3HM HEOOETOHMpYeMHIX CTa/IbHBIX 3a-
KNaJAHBIX JeTajell H COCAMHHUTE/NbHBIX 3/eMEHTOB, KOTOpbe TMOJHOCTbLI0 HAH
YacTHYHO HEeJOCTYNHH AAA BO30GHOBJEHHA 3aIUHTHEIX MOKPHTH# B mpouec-
Ce SKCIAyaTauHH, cjaelyeT BHOHPAaTh B 3aBHCHMOCTH OT CTeMEHH ArpeccHs-
HOCTH cpeanl, onpeaeasemoii no ta6n. 29—32 raasm CHull 11-28-73% u
YC/0BH#H SKCTJIYaTaLuH:

a) Jakokpacounbie (Taba. 40* u 41* rnasw CHull 11-28-73*), opra-
nocunukatuee (OC-11-10) u ApyrHe noKphITHsS — NPH HearpeccuBHOi H cha-
6oarpeccHBHOR CTeneHW BO3ZEHCTBUR Cpeln, KOTZAa OTHOCHTE/bHAA BJAX-
HOCTb BO3AyXa B MomelleHHH He Gojsee 60%;

6) MerajnuYecKHe MOKPHTHA (UHHKOBble H AJNIOMHHHEBHE) — MPH He-
arpeccuBHOft 1 cJaboarpecCHBHON CTeNeHH BO3AeACTBHA cpeAnl, KOrAa OTHO-
CHTeNbHAA BJAXHOCTb BO3AyXa B moMewenn# 61% u Brine;

B) KOMOWHHDOBaHHHE MOKPHITHA (NaKOKPacOYHBE MO MeTaNIH3HPOBaH-
HOMY CJIOI0) — NpH CpelHe- H CHIbHOATPECCHBHOH CTENEHAX BO3JeHCTBUA
cpeas.

Ias 321uTel COSAHHHTENLHHX SJEMEHTOB, MOMHOCTBIO NOCTYMHBIX AJs
80306HOB/IEHHA HA HHX MOKPHTHA B Npolecce SKCMNyaTauHH KOHCTPYKUHMH,
MoryT OHTh NPElYCMOTPEHH JAaKOKPACOYHBIE MOKPHTHSA, MEepedHcl/ieHHhe B
Ta6a, 40* m 41* CHull 11-28-73* u pp. PekoMeHnyeMue CHCTEMH 3alIATH
sakJalHHX Jetanefi npusereHd B Taba. 6.

5.24. TopsAune, rajbBaHdYeCKHe B METa/UIH3AUAOHHHE UUHKOBHE TMO-
KPLITAA PeKOMEHAYeTCHS NMPUMEHATb AJS 3aUIMTH SaKNaJHHX Aeraneil xeJe-
306€TOHHHIX KOHCTPYKUREA 8 >KHJIHX, OOIUECTBEHHHIX H NPOH3BOJACTBEHHHIX
313aHAAX, He NOABEpralollnxcsd BO3XeACTBHIO KHCJHX ra3os.

A/momHHEeBLIe TOKPHTHA MOMHO NDHMEHATH B TeX cAy4asAX, 9TO H
unHKoBele, Kpome TOro, oHH MOryT GHTb NpPEAYCMOTPeHH /A 3alATH B8a-
KNaAHHX Aeraneii B KOHCTPYKUHAX H3 6eToHa aBTOKJIAaBHOrO TBePILCHHA H
AN 3aUI¥TH 3aKJAAHHX JeTajled A COeAUHHTEJNbHBIX 9/eMEeHTOB B KOHCT-
pykundx, HCNWTHBAOLIBX Bo3zeficTBHe arpecCHBHHIX rasoBHX cCpen, comep-
KAUMX CePHHCTHIfl Ta3, CEPOBOJOPOR H APYTHE KHC/HE rasul, 0O OTHOLICHUIO
K KOTOPHM LUHHKOBHE NMOKPHTHA HEAOCTAaTOUYHO cTOHKH. [lokpuThe ajioMu-
HUeM 3aKJafHHE JEeTajH ZOJKHH MPofATH AONOJHHTENbHYIO 06paGoTKy na-
pOM B COOTBETCTBHR C TpPeGOBaHHAMH HODMATHBHHIX HXOKYMEHTOB, YTBEDIK-
LeHHHX RJH corsacoBaHHHX ¢ I'occrpoem CCCP.

5.25. 3aknanHble AETaNH K COENXHMHHTE/bHHE 5]JeMEHTH CTHKOB Orpax-
A20MWAX KOHCTPYKUHUS, NOABEPralolIuXcs YBJAXKHEHAID HS aTMocdepl, npo-
u3B0ACTBeHHOA BJaroff MM KOHAEHCATOM, C/elyeT SalIAIIATh MeTajjHde-
cxuMd (HNH KOMGHHMDOBAHAHMH) MOKPHTHAMA HESaBACHMO OT SHAYEHHA
OTHOCHTEeJIbHO BJIa}KHOCTH @ CTeMeHH AarpecCHBHOCTH CpPeAH B mnoMelle-
HHH.

5.26. 3aknanAbie XeTa/NH W COCAHHHTENbHME 3/1eMEHTH, He 3alHIIeHHLE
GeToHOM, NoABepraoliHecs BO3AeHCTBHIO CHALHOArPECCHBHHX Cpel, Nmo OT-
HOWEHHIO K KOTOPHM KOMOHHHDOBaHHHE NOKPHITHA C METaNHIECKMM MOJ-
C/I0EM HA OCHOBe UHHKA H AJIOMHHAS He ABJAIOTCH CTOAKAMH, PEKOMEHAY-
€TCA H3FOTOB/IATH H3 XHMHUECKH CTOHKMX cTaJefl,
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5.27. Bo u3bexxaHHe NOBPeKAEHHA 33LIMTHOrO NOKPHTUHA € THAbHOA
€TOPOIN 3aKJAAZHON JI€TaNH fpH CBAPKE B MOHTAMXHHX YCNOBHAX TONLIMHY
WJIACTHHE PEKOMEHAYeTCs NPHHHMATL He MeHee 6 MM.

MeraJisIHIeCKHe NOKPHTHA, HAHECEHHHe Ha HapPYKHYIO CTOPOHY 3aKJaz-
HOM ferasH, MOBpEXK/JECHHHE B MPOLECCE MOHTAXKA KOHCTPYKuMit npH cBap-
K€, PEKOMEHAYeTCA BOCCTaHaBAHBAaTh METOLOM MeTaJ/AU3AUMUH,

BoccTaHoBAeHHe JIAKOKPAaCOYHBIX NOKPLITHH SakJagHLIX AeTanell cJes
AyeT NDOH3BOJHTb B COOTBETCTBHH C TPe6OBAHHAMY, NPEABABIAEMHMH K
3aUIHTE MeTaJVIMYeCKHX KOHCTPYKUHH JIAKOKPACOUHHIMH TOKPHITHAMH,

5.28. llnn oGecrmeuenns MPOEKTHOrO MNOJIOMKEHUs 3aKJNaAHOA HeTald B
H3leJHH CHeAYyeT N0 OeTOHUPOBAHUS MNPedYCMOTPETb ee (HKCAUHUI0 NMyTeM
KpenneHus Kk 3neMeHTaM ¢opMu. B ocobuix cayuasx (npH pacnoJioXeHdH
REeTajin HAa OTKPHTONl NOBEPXHOCTH H3/eNHA, Npn GETOHHPOBAHMH), Korja
ee Kpenjenue K OGopram ¢opMH HeuesecooGpasHo, AeTaslb RONyCKaeTcs
npuBapusath k apmarype, [Ipu HeoGXoauMocTH cBapka Heraid C apmary-
pofi MOXeT BHNOJHATECY C MOMOLLBIO AONOJNHUTENLHHX CTepXKHef.

5.29. Oanum a3 cnocoboB (ukcauuu 3aKnagHoN JeTasH sBJAETCH Kpeds
Jenue ee K PopMe CTAJbHHM LIMAOM CO CPe3HO# ueKofi U3 MArKOH, HanpH-
Mep aJIOMHHWEBOH, Npososoku Auamerpom 2 um (puc. 22). Ha 3aknaxuofi
Retaju AOJIKHO OHTL OPEAYCMOTPEHO TPAMOYTroJibHOE OTBEPCTHE Pa3MepoM
10X 15 MM ¢ sakpyraeHEBiMA yraamH, Jlns duxcauud 3akaafHeX feranelt
NPHMEHAIOT TAKXe KPEeMjeHHe C NOMOMIbI0 NOAAPYIKAHEHHOro WTOKA C ro-
JIOBKOM, BHIIOJHEHHON €O CKOcaMH nepeMeHHo# ray6usn (puc. 23). B stoum
cayyae Ha 3aKkJaZHOW HeTaJH TaKXe nPeiycMaTpPHBAIOT YKa3aHHOe BhILLE
oreepcTde. DHKcauns 3aknagHol AeTaNn MOXeT OHTb BHINOJHEHZ C MO-
MOWMILIO HAaressd H3 MJaCTMAacCH HJR AepeBa MsACKHX nopos (pHc. 24). [Inacr-
Maccosnfi HareJdb BHITIOJHACTCH KPYLJHM C ABYMS CKOLWIEHHHIMH NDOTHBO-
HONOXKHHMH rpaHAMH. Jlonyckaerca kpenjieHHe AETaJH CTAJbHEIM MIHIOM
€ NMJ3acTMAacCOBHIM KoJimaukoM (puc. 25), ecau ocnabiaenue GeroHa mox nua-
CTHHOH 3aKJafHoli Rerand He OKa3HBAeT BAHAHHA HA HECYWYl0 cnocol-
HOCTb mociendedl. B nmiacruHe ciefyer mpeAycMaTpHBAaTb OTBEpPCTHe pas-
sepom 10X15 MM (A njaacT™MaccoBoro Hareas 4 CTaNbHOTO IIHNA) HJH
nnamerpom 10 MM (ana nepeBARHOro Harens). Ilaa OAMHOYHOTO KpPyraoro
apKepa MNpefyCMAaTpHBAeTCA OrPaHAYHTENb, NPENATCTBYIOLIHA NOBOPOTY
sakjaaguonr aeranu. PHKcCAUHIO sakjaafnofl AeTajd, BHCTYNamIek A3 Tesa
KeJe306eTOHHOro n3Aeus, PEKOMEHAYETCA OCYMECTBIATh C MOMOLUIBIO BCTaB-
KH, yCTAHABJHBAEMON BMeCTe C 3aKJajHOR feTaiNbi0 B NPOpe3sn BKJIafHIna
¢dopmut (puc, 26). Takas BcTaBKa N03BOASAET NPH TOM XKe BK/aJHIle KpPenuThb K
¢opMe cBapHHe H MTaMNOBaHHHe 3aKJafHHe AeTald. 3aKnAaaHad AeTajb €O
BcTaBKol ¢uxcHpyercs ¢ NOMOWBI0 WNHALKH A3 [POBOJNOKH JAAaMETPOM
5 mm. [Tocae yniorsenus OeTomHOA CMeCcH WINW/LKY BHIHUMAIOT,

5.30. Kpome nepeancieHBHX cnoco6osB (cM. n. 529 Hacroamux Pe-
KOMeHJalHA) MOXHO NPHMEHATH A JApYrHe CHocoOH, HaNpEMep Kpenjexne
C MOMOMIbI0 HHBEHTAPHHX CTPYOUHH, MarHuToB, KJEeBWX COCTaBOB, CheM-
HRX YeK, BCEBOIMOXXHHX YNPYTHX YNJOTHHTeJedl, ofecnedyBalOUHX MPOEKT«
HOE MONOMEeHHe 3aKAaAHnX Aeraned upd OETOHHPOBAHHUH,
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Puc. 22. duxcauma 3axaapHoil
ReTaJH wWwunoM € 4exoi

7 —ueka; 2 — njacTHHa 34kaAAHOH
fleTann; 3 — o6IIHBKA NOAIAOHE; 4 —
LWIAN € OTBEPCTHEM AJH MCKH

ZZ2 2T

Puc. 23. Pukcanus a3axnanHoi
RETAAH ¢ NOMOIILIO NOANPYXKH-
HEHHOro MWTOKa

1 — wTamnopanuan aaxknanHas ge-
Talb;, 2— OOIDHBKA TNOAKOHA, § —¢
DOANPYXHHEHHHA WTOK

. . b‘ :'_.‘.,__. i _ ‘ﬂ

.. '-""‘j RY b
[ o SO | SN R

: l\\\\\\\\\ NNNNNNNY o

Puc. 24. Puxcannn 3sakaannoil
JAeTajJH Hareaem
]— nhacTRHA 3aKaaaHo# aneranwu; 2 —

o6mmexa noaaoka; 3 — wahba, npu-
BapeHnas K oOWHBKe; 4 -— Haredab

WA
UL

G
© WN

‘ —

Purc. 25. duxcauns saxaaaHof
RETAJH ILHNOM C NAACTMACCOBHIM
KoJanaykom

] — KOANAaYoK; 2 —- WHA; J ~ NAacTde«
a 3saKaanHoi neTann;, 4 — o6GIIUBKA
AOAACQHA

Puc. 26. ®uxcanus 3akaaanoil
ACTaad ¢ MNOMOILBIO BCTABKY

J — 6opTa dopMbl; 2— BKAAAL; 33—
IITaMNOBaHHAaA 3aKaaannan A€eTajlb;
4 — BCTaBKa, § — UIHABbKA
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ITPHJIOKEHHE

TipuMepnl pacueta

Tlpumep 1. Jauo: K 3aKaanHof [Aeraju KOJIOHHH NpUBapeHd CTOJHMK
MNS ONHPaHHsi OGBA3OYHBIX OasIOK; pa3sMepH 3aK/JaAHOM NeTa/H, a TaKxke
pacnonoiKeHWe K BEJHYHHH HArpy3ok OT OGBA30UHEIX 6a/loK yKasaHH Ha
puc. 27; aHKepH BHNOJHEHH H3 apMaTypH kuaacca A-III (Ry=365 MIla);
Q1A KOJOWH NpPHHAT TAXeNWH Geton kiaacca B20 (Rp=11,5 MIla; Ry =
=09 MIla).

Tpe6yeTca 3anpoeKTHPOBaTh HOpMAJbHHE AaHKEPH 3aKNafHOA HeTand
H ONpefeJHTb TOJIIMHAY NJACTHHHL

Pacuer. PacnosioxeHye aHkepOB NpUHHMaeM, KaK MOKas3aHo Ha pmac. 27.
IockosbKy Bce Harpy3kH AeACTBYIOT B OJHOM HamnpaB/JCHHH H HE BH3BIBA-
10T KpyueHus, no ¢opmyte (1) onpelensem cymmapHyio miowainb Ag, no-
NEPEYHOro CedeHHsl aWKepoB HaHGoJiee HAMPAKEHHOTO BEPXHEro psaia.

- i

v -__f_,lﬂ
4 |
R = L ~lol 50 260  50)| 20
7 Q=150 1 1
A ) L - =T
< o Q
\ —q '4‘3
S Wil
R l o
p LY AT =R
I 4 ® ¢
la 230
v 1
400 400
] . 7
7 2
22
“
75 kH, 75kH
%0 ||| no
\
__.74~

Puc. 27 ¥ nnumepam 1 w 2
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IIpensapATENbHO HAXONHM MOMEHT BHEIIHHX CHA:
M= Q! = 150.0,15 = 22,5kH .M,
Satem onpefeiisieM 3HaYeHHs BceX BeJHUMH, BxoAsamux B ¢opmyry
(1).
Mpunumas 2=0,3 M 1 N=0, no dopmyne (2) onpenensem Han6oiab-
fllee pacTArHBalollee ycH/He B OXHOM pPsAy aBKEPOB:

Coraacno puc. 27, casuraiomas cuna Q=150 kH, gncno paaoB axke-
poOB ng,=3.

Tpunnmasn N;n= Ngn=75kH, no dopmyne (3) BHYHC/IAEM CABHIAIO-
Iiee yCHJMe, NPHXOAALIEECA BA OAHH PAL aHKEPOB:

Q—0,3N,, 150—0,3.75

Qqan == . = 3 = 42,5 gH.

Kosqatbnuuem'cp, onpeaenaseM no dopmyie (6).
Ilockonexy N,,>0,

Nan 75
=, =0,3 = 0,529,
=203 Qo 325 5

Orciona
1 1
Vidte VIiF0.529
3anapasicc AMaMeTpoM aHKepos, paBHHM 16 MM, mo Taba. 3 aas Ge-

TOHa knacca B20 u apmatypw kaacca A-III naxopum ¢=043,
Torna

1 l]/zv~ (::1") _ 1 1]/7500024-(0 4;230208)2

= 432 mm3.

B kaxioMm paly npHHHMaeM no ABa aHKepa AnaMetpoM 18 mM (Ag4,=
=509 mm?).

[lposepum 3snauenns A, ¢ yyetoM Kxodh¢uuHEHTA @, COOTBETCTBYIO-
mero suauennio d=18 mm, T. e. npa p=041:

42500 \?
1 l]/75000 +( )
por = 0,41-0,808 / _ 440 um < 509 mm2,

= 0,808 >0,15.

Aan

Octasasem 2 Z18.

Tlo dopmyne (62) HaxooHM MAHHMajbBO IONMYCTHMYIO IJHHY aHKepa
lyn 6e3 ycnaenufi. Ias storo onpeneaseM no ¢opmyne (64) 3Hauenue
KoappuaurenTa @,

0,3 40,7 = 03
14 Qan1/Nant 1 42,5/75

Fe = +0,7=0,89,

55



VYuurthiBag, 9to naomaap A, NPUHATAa € 3a0acOM, YTOTHAEM SHadeHHe

448
R; = 365 5—0—9-=321 MIla ans pacueta AJMHH aHKepa. 3HaveHue R, npR-

MeM ¢ yuetoM Koddduuuesta ycaosuit pabotn GertoHa y, =0,85 (Harpyse
Ka MaJofl cyMMapHO#i ANMTENLHOCTH meficTBua orcytcrByer) Rp==11,56%
%0,85 = 9,8 Mlla.

Haxonum [,, npu munHMAJBHEX 3HaueHudX @=0,0 u AA=8:

lon =%, (u) Ks +Ak)d=0,89 (0.5-£+8) 18 = 390 wm.
R, 9,8

[MockoabKy npu Takol AAHHEe aHKePOB MX pa3MelieHHe B KOJOHHE 3a-
TPYAHHTENBHO, OYEeBHAHO, UTO XAaXKe Ge3 yTOuHeHHa K03bDHUHEHTOB w #
A\ Heo6X0AHMO YMEHBIUHTb WX AJAHMHY 3a CYeT YCTPOHACTBA yCHJeHHA HA
koHuax. Coraacuo n. 5.8 Hacroamux PekomeHfauufi, KOHUN aHKEpOB YCH-
JHBaeM BHICAMKEHHBIMH rOJIOBKAMH AnaMmeTpom dzp=54 MM>2d=36 MM R
nposepseM G6GeTOH Ha CMATHE NOX TONOBKOX H HAa BHKANHBAHWE, NPHHAB
BAHHY aHkepoB paBHOB [,=250 mmM>10d=10-18=180 mm. Pacter ua
CMsiTHe BHIIOJNIHAEM [0 MeTOAHKe, YKa3daHHofi 8 n. 4.12 uacroauwux Peko-
MeRgauuf.

[aowmasy cmatus Ay, NOA BHCAaXKEHHOA TONOBKOW OZHOrG aHKepa
paBHa:

3,14.54
4

Ipeanosokum «B 3amacs, 4TO B KOJIOHHE CO CTOPOHH SAaKNARHON A€TA+
JH BO3MOXHO oOpasoBaude TpemtmH. Torma, cornacHo n. 4.126 wacron-
mux Pexkomenpanuii, npu [,=250 mM<15d=15-18=270 mm cuaa cmsrus

COCTaBHT!
Nye=N = + = 38,6 gH.,
loc ani + lan Qanl 9 390 9

3navenne xo3ddunHUeHTa B, NPHHAMAEM MAKCHMAALHEIM, paBHEM
Bp=2,5, nockoAbKy pactueTnas naolianb OetoHa Ay B LaHHOM c/ydae 3uae
4ATeALHO GOJbIUe MJIGHIAAH CMATHA. NOA BHICAXEHHOA roJOBKOMA.

Jlaa 6erona knacca B20 xoadduuuent gp=1.

IlpoBepsem ycaosue (41).

Tbﬁb RbAloc= 1-2.5-9,8'2036=498(X)H>N’oc=38600H.
T. €. MPOYHOCTE GeToHa Ha cMATHe obecnedena.

[ockoabky N ,, >0, pacuer Ha BHKajiHBaHHe BeAeM corsiacHo m. 4.8
nacroaninx PexoMenmauufi, Tak XKak KOHUH aHKEPOB C YCHJAEGHHAMH He
saBefeHH 33 MPOJOJLHYIO apMaTypy KOMOHHH, PaCROJIOXKEHHYI0 Yy MpOTH-
BOROJIOXHO# OT 8aKNaAHON JA€TaAn rpaHd KOJOHHH, PACUeT NPOM3BOAMM

u3 ycaosusa (35).
Boluucasiem sHadeHHe NJIOMAJR NPOSKUHH NOBEPXHOCTH BHKAJAbLIBAHHA

Ay (cm, puc. 27):
3,14.543
Ay = (2.250 4 54) 400 — 2 '—4-— = 217 000 mm2,

Apge = Ap—Agm = — 254 = 2036 am2.

15d—1, 75 270—250 42,5
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ITockontKy ycuaume Ngp=75 xH npuiioXeHO B LeHTpe TsXectw nnao-
maaa Ay, 10 e=0. [Ina Tsaxenoro GeroHa @o=0,5.

IlpoBepum ycnoBne (35), npeHebperas «B 3amac» CKHMAOWUMU Ha-
npsenuamMn  Getoma (T. e. @s=1) u yuntnean y, =085, r. e Ry =
=0,85:0,9=0,77;

9293 Ay Ry; =0,5.1-217000.0,77 = 83000H > N,, = 75000 H,

cllejloBaTesIbHO, MPOUHOCTh GETOHA Ha BhHIKaJmBaHue ofecneuexa,

TIphHATHE pacCTOAHAA MEKAYy aHKepaMi B HANPaBieHHAX MONepeKk A
BAOJL CABHraiouleii CHAR, COOTBETCTBeHHO paBHHe 260 MM>5d=5.18=
=90 MM # 150 MM>T7d=7-18=126 MM, 4 paccTosaHHe OT OCH aHKepa HO
rpanH KOJOHHH, paBaoe 70 mm>3,5d=3,5-18=63 wmM, ynoBaeTBOpAIOT
TpeGoBaHusM 0. 5.5 Hacrosmwux Pekomennamui.

KoHcTpykiHa npHBapeHHOrO K SaKJaiHOR ACTaNM CTOJAHKA oecmedn-
BAeT PaBHOMEDPHOE pacnpelieieHHe YCRAMA MeXKAY PAacCTAHYTHIMH aHKEpamu,
PABHOMEPHYIO NEpelavy CXHMAOUIAX HANpsXKeHKA Ha GETOH H MCKIOYaer
¥3rd6 OMACTHHH 3aKAaAHONA [AETaNH, MOSTOMY TOJUHHY NJAACTHHH Onpeje-
asem 3 ycnosus (30). [lpunumas R, =130 MIla kak ana craau _Mapinu
BCr3nc6, a pacueTHmfi pamameTp &HKepa pabuHM  dg= 18 “us
= 16,9 MM, nosyuaem

8=0,25d, lf; = 0.25.16,9-:—:-653? - 11,86 um.
Tlpn npumenenun apromatsueckoli Ayrosofi cBapku noa ¢uocoM (cu.
taba, 5, no3, 1) TonUIMHA NJACTHHH AOJMXKHA OHTL HE MeHee
0,66d=0,65.18=11,7 mm.

Mpunumaem §=12 mm.

Mpumep 2. [lo aannuM npumepa 1 Tpebyerca SanpoeKTHpOBATh HOP-
MaibHbHle aHKEDH SaKAanHofi feTa/id, HCNOJAL3YR YNOPpH B BHAEe apmaryp-
HHX KOpOTHIUIEH,

Pacuetr, Ms npumepa 1: Q=150 xH; M=225 xH.m; N=0. Coraacto
n. 4.13 nacrosmux PexkoMenaauufi, ynops pacCyuThiBaeM Ha AeficTare
casuraoluedl cunel, pasnofi 0,3Q.

Qs =0,3Q=0,3-150 = 45 kH.

CymmapHas naowmaas ynopos Ay, BocnpHuHMaowaa Qg =45 kH,

paBHa:

Qy 45000
= —— == = 4600 mm3,
Ast R, 9,8
Mpu wuunvansuofi pricote ynopos h =10 MM (cm. n. 5.6 HacroAmaAx
PexoMeHzauuii) UX cymmapuas LJIHHA COCTABHT:

4 600
Elst==-——lo—-' = 460 mMM.

Mpunumaem nBa ynopa aaunoft no 230 MM B BHAS cTepkuelr d=
=10 MM, ycTaHOB/JIeHHWX Ha PacCTOAHAH OAHH OT /APYroro, paBHOM
150 MM>6h =60 um,



CymMapras naomagr ceueHus HOPMadbHHIX aHKepoB wanbosee Ha-
npaXKeHHoro paAa onpeaeauM no ¢opmyne (1), yMeHbUIHB CABHTAOLYIO
CHy 3a ¢YeT Mepejaid 4acT¥ €e Ha ynopH, T. e. npH Q=150—45=
=105 xH.

ITockonbky 2=0,3 M (c™M. npumep 1),

M 22,5
Nyp=N,=—=-"—""—= .
z = 0a o
Ana ngpn=3
Q—0,3N,, 105—0,3.75
Qun = = = 26,5kH.

Nan 3
Kosduuneur ¢, Onpe,ue.naeu no dopmyne (6):

0,3 » 0,818
= e 2]
Qa,, 27,5

1 !
N Y Tre VIifoar

3apaBancb AnaMeTpoM aHkepoB, paBHuM 16 MM, no ta6a. 3 ans Ge-
ToHa Kaacca B20 um apmatypm kaacca A-11l1 saxoaum @=0,43. Torna

2 27 500 2
1,1 V Oa" ) 1,1 V75 02 ( )
an 00 0,43.0,742
n

P94
365

0=0,3

=0,742>0,15.

Aan =

= 340 mu2.

Npuunamaen 2J16A-111 (A,,=402 mm?).

Judy HOpMaJibHHX aHKEpOB ONpellensieM Tak e, Kak B B npumepe 1.

Mpumep 3. Ilo panubiM npumepa | 3anpoeKkTHPOBaTbH HAKJOHHHE aHKe-
pul, npuBapenHbHle K MJacTvile nOA cAoem ¢nioca nod yraom y=45°

Pacuer. PacnojoxeHne ankepoB NpHHAMaeM, KaK NOKasaHo Ha puc. 28,
Cymmapnas nJomajb CeueHHs HAKJOHHHX ankepod Hau6ojee HampsKell-
BOro BepxHero pAna onpeaensem no dopmynte (22).

U3 npumepa 1: Q=150 xH; N=0; M=225 xH-m u N,,,, =75 kH.
Mpunumas z=0,3 M n siny=0,707, no ¢opmyre (23) onmpepensm Hau-
Goabllee pacTAruBamolliee yChIHe B PacCMaTpPHBaeMBIX aHKepax:

M 5
Nnﬂ,i=_z—/5jnT= /0,707=106KH.

]
Nokoasky N=0, cornacuo dopmyae (24), caBHraiouiee ycuaHe, NPHXOA<
mieec Ha OAHH psili anKepoB, paBHO (cM. npumep 1)3

Qan = Qun, i = 42,5&H.

Kosdpouuncnt @i onpeseasem no ¢dopuyne (27),
Tak xak Ny, >0,
Nan, t 106

= 0,3 —— = 0,75,
Qun, t 42,5
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400 Y
Puc. 28 K apumepy 3
0
e ] =0,756>0,15
WEYTFe T VTROB T

3anaBasick AHAMETPOM aHKepoB, paBHbiM 16 MM, mo Taba. 3 s Ge-
ToHa Kaacca B20 u apmartypu A-III Haxoaum 9=0,43, Toraa

(—9¢)(y— 309 (1—0, 43)(45_30)

;= ]l ~— 60° =1 =0,86.
42500 \3%
l,lV o ( Qan.i) 1 lVlOGOOO ( )
P AT ol N +0860756
an, 1 =
= 376 mm2.

MNpunumaem no naBa aHkepa Auametpom 16 MM (A;,,i=402 uu?) B
Kaxzgoym pany. JlauHy aHkepop (cM. npuMmep 1) NpuHHMaeM paBHOH !, =
=250 MM, a BX KOHUW YCHIHBaeM BEICAXXeHHHIMH TOJIOBKAMH AHaMETPOM
45 MM>2d=2.16=32 mm.

Ipounocts GeToHa Ha BHKAJNBaHWe NPOBepHM Cornacho n. 4.10 wma-
croamux Pekomenpaunit. [Tockoabky Ng, >0, pacuer na BHKanHBaHHE
DPOA3BOANM M3 ycJoBus (38).

Onpenensem naomans A;;. V3 puc. 28 BuaHo, 4TO BepTHKaJbHHI pass
Mep NpOeKund DOBepXHOCTH BHIKAJBIBAHHA LOJXKeH ObiTb pasel
l,,—l—d,,/2 —9 250 4 45/2

2i=2 THcgy 141

== 272 MM,
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2 TOPH3ORTANLERT, NOCKONLKY TNCREePXHOCTh BLIKANMBAHWA Nepecekaer Fha-
1 KoJoupn, — 400 MM, T. e. mupnue koaowuu. Toraa niowaze A;; 3a
BHYUETOM NJOULaAeA ABYX roJloBOK OyleT paBHa:

2.453.3
Ay = 272.400 — 2220 105 800 e,

OnpenenseM nacwais BOBEPXHOCTH cpe3a Aqqt-
Hlupuna naockocTs cpe3a CyideT pamna WAPHHE KOJOHHH, 2 AJuNa
2/ ctgy=272.1 = 272 mM.
Moayunm
Aggr = 272-400 = 108 800 mn2.
Yeunune Ngp =106 xH npunoxeno » uentpe taxectn naomann A;q
chepoBarensio, e=0,
Ycaoene (38) npopepsiem Ge3z yuerta CHUMIIODUIX HANPHIKEHHA B Ge-

touie (T. €. Gg;=1), HO ¢ yuerom Ko3duunenrta yciosHs pabotn Gertona
1b!=0,85, T. e. Ry =0,85-09=0,77;

92 93 Aix Rpy + Asq1 Rpe = 0,5-1-105 800-0,77 - 108 800.0,77 =
= 124000H > N,4p, ;= 106 kH, 1. e. npounocTh Gerona Ha EBKaNBIBaWiC
obecneyena.
Iposepsiem npounocTb GeToHa NOA BHICAIKEHHON TONOBKOH 1A CMATHC
cornacHo n. 4.12 nacrosiux Pexkomenpaunii.
Mncmans cmaTas 6yner pasua:

3,14 452
Age=An— Agmy = ‘——4— — 201 == 1390 mm2,

Mockoabky o06pa3oBaHie TPEIWlIH BAOJb HAKJONHOIO aRKepa HEBO3-
MOXNO, a lg=250 MM>15d=15X16=240 mm, cnay cMnaTHR onpeneasem

no dopmysae (43), npnunMan Ngpi= —2——53 kH. HOna aroro no dopmyae

(62) npr 0=0,7, AA=11, @, =1 BblyncauM Jmnﬁy aHKePOBKHU:
lon= ¢, (m —%— -+ L\A)d: l (0 7—— - 11 ) 16 = 593 MM,
b

TOTAA
lon—1a 593 — 250
Nige=N = = 53 = 30,7 kH.
loc ani la 593 '

3uaienne Koadduunenta B, NPHHAMAEM MaKCHMaJbHHIM, PaBHHM
By =2,5, nockonbKy pacueTHas maoWaAL GeroHa Ay B JaHHOM cJiylae sHa-
yuTebHO GOJbllie NACMIAAH CMATHA NOA BHCaXeHAON roJIOBKOM; Ana Oe-
ToHa kmacca B20 kosddnunent @p=1.

IMposepym yaosue (41).

98 35 Rp Azop = 2,5+9,8.1390 = 34 100 H > Ny, = 30,7 kH,

T, €. IPOYHOCTb OeroHa Ha cMATHe olbecrneuena,
flpumep 4. Hano: K 3aKNajHOR NeTalu KOJOHHH NPHBapeH SAEMEHT
cnopel Nox TpyGonpoBoA; XapaKTep H BeJHUHHH YCHJMH, AEHCTBYIOWHX Ha
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SUKNAJHYI0 RETaNb, CM. Ha PHC. 29; aHKepH BHNOMHEHH N3 apMatypu
kaacca A-II1 (R;=2365 MIla); aas KONIOHH TMPHHAT TaAXeaB#l Geton knac-
ca B20.

Tpebyercs sanpOekTHpPOBaTH HOpMaJbHble aHKeDH aakJafHOM AeTaan,

Pacyer, Pacnonoxenne aHKepOB NpUHHMaeM, KaK NOKa3aHO Ha PHC. 29.
IMockoabky Bce ycHaus NeHCTBYIOT B ABYX HanpaBAeHHAX H  BHIHBAOT
KpyueHne, no ¢opmyse (9) onpelensem njoulaib CeYCHHH HanGosee Ha-
NpHIKEeHHOro0 aHKepa.

Hnsa storo no ¢opmyne (10) Boiunicaum Ng,q 0PH

2, =0,15 M 2,=0,24 m; rzx:=ny=2; n=4.

M, M, N 1

+—-——-.___._.

2yny 2z ny n 0,15-2 0242
=3,33-+6,254 3,25 = 12,83 kH,

+—-=,

Nanl =

Ilposepsiem ycnosue (16).
Tak xak _M_”_ —_— _@_ —_ _Ai. =3,33—6,25—3,25<0, 3Hauenue Ny,

BHIYHCAAEM mo dopmyne (13):

Nopy = M Me N 3,334 6,25 — 3,25 = 6,33 «H.
zy "’.t Zx ny n
-1
1 _9_...
——>| 4 ’
PR | s L e T~
S
”X=7KH'M I_E:.'-_:Z_r
ay:10KH
—| 9-2
7 —
P -
N
X :
MystH'M e
P Puc. 29. K npumepy 4

61



Caprraiomee ycmame, mpaxoxsmeecs Ha Hanfosee HanpAKeHHbIN

ankep, swupcawem o gopmyse (17), mo pre. 29 npuHHMAad: ry max ==
=0,075 M; 7rmax =012 M ryi =7,,,,=0075 M U rxi=T max=0,12 v;
0,75.0,075
O‘x = Try max = 5-0,0 =0,7 KH;
L 0,0752.4 4 0,128.4
;(ry,-f-
T 0,75.0,12
ny= fx max = = 1,12 kH.
5o, 0,075%.4 - 0,1228.4
;w+@
Torpa

Qors = ]/(_Qi + ) + (2 +Q:y)’—0,3£’;—’"-=

=1/(_1£_+0,7)a+(170+1.12) —0 3%33—=4 36 xH.

Kospdsurent @; onpeaensem no dopuyse (6).
Tak xak Ng,=6,33 kH>0, koaduurest o BHuncasieM NO popmyne
(14).

12,8
$=0,3 Nant =0,3—= 3 = 0,88,
Qatl:l 4,36

Haxonum
1 1

Vidte V110,88
Flpu ycnoBug, 9TO amamerp aHKepoB paBeH 10 MM, pas Getoma raacca
B20 u apmarypm xaacca A-IIl mo Ta6a. 3 Haxoamm @=0,50.
Toraa

2 4360 2
1,1]/ 2 M) 1 1]/ 830 (
o N”“l+( PPq - 12830% + 0,50.0,73 —
1 RS

=0,73>0,15.

Aani = 365
= 52,8 mm3.

TakuM o6pasoM, AHAMETD aHKepoB npuHAMaeM paBHHM 10 MM (Ag=
=780 MMm?).

lMpumep 5. JlaHo: k 3akjsagHofi Aerand KOJOHHH MPHBAapeH packKoc
CTalblbIX CBA3eH, DACTAHYTHE cHIOR OT AefiCTBHS BETPOBHX Harpysok
270 xH (puc. 30); nnacTHa 3aKNafHON Aerand W3 CTaldd Mapku
BCr3xn2 (R,=205 MIla); ankepn sarnaqHoR AeTanay W3 apMaTYpH Knac-
ca A-lll (Ry=365 MIla); Aaa KoAOHH NPHHAT TAMeAwd GerTom Emacca
B30 (Rp~=12 MIla; Ry=17 MIla); cxeMa apMupoBaHHs KOIOHHH NOKa-
saia Ha pHc. 30; B KONOHHe AfiCTBYeT NMpONOJbHER CHIA, MHHEMAaJbHas
BesldHHa Kotepolt paBpa 1100 KH; Asru6alommfl MOMEHT B KOJOHHE Ha
YPOBHE 3aKJaAHOR AeTaNH B NNIOCKOCTH aHKepop M=40 xH-M.
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Puc. 30. K npumepy 5

Tpe6yeTcss 3anpOeKTHPOBATb aHKePBl 3aKJaAHOH ReTaJsH, OIpPERENHTH
TOAUUHY MJACTHHBl, MPOBEPHTH NPOYHOCTh 6eTOHa Ha BHIKAJEIBaHHe H
OTpeAe/IHTL CMelleHHe 3aKkAafHOM Jeralu B HampaBJeHHH YCHJIHA B pac-
Koce,

Pacuer. BeprukasnsHOe pacnojoxeHHe DAJOB aHKepoB NpPHHUMaeM,
KaK nokasaHo Ha puc. 30. YcuIHe B packoce pacKknajblBaeM Ha HOPMaJn-
Hylo cuny N, OPH/OXEHHYI0 K 3aKJAJHOH JeTaaM ¢ IKCUCHTPHCHTETOM
€=100 MM, u casurawomyo cuy Q:

N == 270 cos 56° 20’ == 270.0,555 = 150 xH;
Q = 270 sin 56° 20’ = 270.0,832 = 225 xH.



IMo dopmyne (2) raxoanmm nauGonvilee PacTATHBAIONICE YCANNEe B Of-
BOM D21y ankepoB mpu z=0,42 M ¥ M=Neg=150-0,1=15 xH-u:
M N 15 150
=—— L — = =} ——— = 73,2kl
Nan z Ran o.420+ 4
HauGoabiiee cxxmmaioulee YCHAHe B OJHOM PALY anKepOB EHUHCNAEM
no gopmyne (4):
. M N 15 150
N, = p— 5 — =1 ,8 kH 0
= Ran 0,42 4 <0
T. e. MPHXKATHE MJACTHHLI K GeTOHy OTCYTCTBYeT.
Caswraioliee ycuane Qgp, NPHXOAsUleecs Ha OLMH PAl 2RKepOB, on-
pereasiem no dopmyne (3) npu N,,=0:

Q 225

= = =2 56,25KH.
o= e
Tak kak N, =0,
N 150
0,6 = 0,62 0,4>0,15,
@ Q 225 4>

CJIEI0BATENLEO,
1 1
Vidte V140,43
3anaBasch AHAMETPOM 2HKEPOB, PABHKM 16 MM, no Ta6n. 3 ans Ge-
vonta kiaacca B30 ¢ amkepamu u3 apMatypm knacca A-111 maxopum @==
=0,49.
Torna

1 lV—NZ ( Qan )’ 1,1 V732003+( 56 250 )z
P91 0,49.0,845 -

= 466 mm?.

CrepoBaTeNbHO, NMPHHAMaeM B KaXJOM DALY NO [Ba aHKepa AHaMeT-
pom 18 MM (App=509 mm?). [Iposepum 3snauenne Agzzupn ¢=0,46, coor-
BeTCTBYIOUIEM NPHHATOMY AuaMeTpy 18 MM,

56 250
bt V732°°’+( 0,46.0,845

365

= 0,845,

Aan =

3
) = 488 mm? < 509 mM9,

Aan =

B kaxjpom paly OCTaBiasem IO ABa aHKepa ARaMeTpoM 18 mm.

PaccrosHue MeXJ1y aHKepaMu NpHHHMaeM:

a) no TrOpH3OHTAJH — MAHMMAJAbHbLIM, DaBHHM 5d=5-18=90 wmum;

6) B BepTHKaJbHOM HANPABJEHHH (T. €. B HampaBJeHUy cABHraiomed
ciibl) — pasHbeiM 140 MM>7d=T7-18=126 nm, 41O yAoBaeTBopsier TpeGo-
BailusM N. 5.5 HacToswux Pexomenpauui,
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Onpenenns ToMUEHY TaacTHRH 3akaaaxof petamn. INockomsky dacou-
Ka, nepefaiollasi OTPHBAIOULYIO CHIY HA 3aKNalHYI0 AeTallb, PACNOJoxeHa
nocpeliiHe paccTOSAHHA MeXKAY BepTHKaNbHHMH DPAJaMH aHKEPOB, Toamu-
HY NJACTHHH ONpejeJisieM Pac4eTOM N0 NMPOYHOCTH MJAACTHHH KaK KOHCOJIL-
noit 6asxku ¢ Bujerom 35 MM (cm. puc. 30) Ha jeficTBHe pacTArHBaloulc-
Nan 73,2
ro yCHIns B OLHOM aHKepe, paBHOTO: N p = —7;'— =T'=36,6 kH.
Hlupuny kouconbHoW 6anxu upnunmaem b==80 mm. Pacuer mpomsso-
JIAM N3  YCJOBHA M<R,W, rae M=236600-35=1280000 H-um, Ry=

b2
=205 Mlla; W= 6 "
Tornpa
6M 6.128.104
b= —_ = —_— == .
R, b S50 = 2l.7wm

Tosmumuy NJIacTHHBH H3 HOJOCOBOA CTanu NPHHAMaeM paBHOH 22 MM.
Ilpn sTOM BHnNonHsieTcH ycaosHe (30) —

5 Ry = _.3..615__

0,25dy4 Req =0,25.18 130 = 12,6 MM < 22 MM

1 obecneynBaloTcs TPeGORaHMs JOGOTO BuAa CBapPKH cTepiHed BTaBp (cM.
1aba. 5) 0,75d=0,75-18=13,0 MmM<22 mMm.

Onpeneasem no dopuyse (62) MHHAMANbLHO NONYCTHMYIO AJMHY aHKe-
pon Gea ycunennit. Has storo mo dopmyte (64) suuncasem kosdduui-
CNT @g.

0,3 0,3

= . 0,7 = e~ 1+ 0,7=10,87.
¥e b 4 Qoni/Nany + 1-4-56,25/73,2 +

VuureBan, 9To naomaib A,, OPUNATA ¢ 3aNaCOM, YTOYHAEM 3Haye-

HHe Ry,

481
R, = 365 509 = 345 MIa.

IMockoAbKY HAa 3aKJaAHYIO JeTanb AEACTBYET TOALKO BETPOBaf Ha-
rpyska, sHauenye Rp npHHAMaeM c yueToM 7Y, =1,1— Ry=17:1,1=
=18,7 MI]a.

Ilna onpepenetuss ko3hpdHnHEeATOB ®@ H AA BHAHCJHM MaKCHMaJbHOE

¥ MHHHMaJbHOe HanpsieHms GeToHa B mpelesax JAMHH aHKepa.
[puBesennne muomazb Ay,g B MOMEHT HHEPIHH [, CeYeHHs KOJOHHH
COOTBETCTBEHHO PaBHH:
Appg=bh+2As (2 —1) = 40.40 4 2.12,33(6,9 — 1) =
== 1745 cM® = 174,5-10° mu?;
40.40%
12 +

212,32 (6,9 — 1) (0,540 — 5)3 == 2 460.10 b,

bh3 )
lrea ==~ +24:(a =1 (0.5h—a)' =



3pecs

MaxcnManbHoe HanpaxeHHe B 0eToHe Osmg B KOHUE aHKepa nanaoi
1,=300 MM (T. e. Ha paccTosHRn y=2300+22—400/2=120 mm OT uen1pd
TSAIKECTH CEUEHHs) HaXOAHM no ¢Qopmyne

N M 1100- 10° 40 108 190
g = e——— —_— == —_
bmex T Aot Trea 174,5.10° 2460. 108

=6,3141,95=8,26 M[Ta< 0,75 R, = 14 MlTa

MunnManbHOe HampsiKeHne B GeTole Opminp BHauake ankepa (T. e.npd
y=400/2—22~180 mM) Gyzer pasHo:

N My
Arezt lred
< 0,25 Ry = 4,67 MIla.

TloCKOMIbKY aHKep He PaCnoOAOMeH MOJHOCTHIO B 30He € HAMPSIKeHHR-
ma or 0,25 no 0,75 Rp, Haxoaum AJNHHY TOM 4acTH AHKEPAa & KOTOpad
HAXOAHTCA B STON 3oHE:

Spmae—0,25R, 8,26 —4,67
So mux — %b min a 8»26—3’38
Toraa ©=0,7—0,2a/l,=0,7—0,2.0,74 =0,55;
AN =11—3a/l; =11 —3.0,74 = 8,78,
CrenosatenbHo, pacueTHas AAHHa aHkepa Oyjer paBHa:

345
lan = 9 (w—R-‘—.{. A)\)a=o,87 <0,55 —°—+8,78) - 18 = 296 o1,
Ry 18,7

—6,31 —2,93=3,38Mlla <

Sbmin =

=0,74.

a/l,,=

Ipuuumaem [, =300 mm.

[IpoBepum GeTou B 30He YCTAHOBKHM 3aKJAANOH JeTaJH Ha BHKAJbI-
Baliue,

Mockonbky Bce aHkepn PACTAHYTH K He HMelOT YCHJAEHHA, pacuer
Dpou3BOAHNM H3 ycaoBHa (34).

Onpenennm NOWaAbL NPOEKUHH TOBEPXHOCTH BHKaJNHBAHHA Ap C yue-
TOM CMeIUeHHS HaKjAOHHOH TPaHH NHPAMHAN BHIKaJHBaHHA Ha BeJHYHNY,
paBuyio 2¢,==2-100=200 mm. Ilpy A=I[,=300 MM

Ap = (420 — 200 +- 2-300) 400 = 32,8104 mm2.

Tak kak cuna N npusioxeHa B UEHTPe THIKECTH maomwand Az, TO e =
=e;=0; =05 (xak Ana TaxKenoro 6erona). 3uas, uro a/l;=0,74, na-
XOAHM

e=1+0,2a/l;=1-+0,2.0,74 = 1,148,
Mockonbky I, =h, 10 RsAgy, tor l_a_l_’f= 0. 3uazenwe Ry ¢ yuetom
g6 = 11— R =1,1.1,2=1,32 Mifa.

%3 %3 A Rpr = 0,5.1,148.32,8.104-1,32 = 248 500 H > N = 150 kH,
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Iposepum ycaosne (34) npu =200 MmM<l, Tak Kak Ha paccromwwd
h or NNaCTHHH NOBEPXHOCTb BLIKaJbIBAHUA NEPECECKJET TOJIbKO A8e napst
aHKepoB, HX obumas naoulaiip COCTaBHT
Aan, tot = 1018 MM’,
Ap = (420 — 200 + 2.200) 400 = 24,2. 104 mm?,

lo— h
923 A Rps + R Agn, tot il——=o,5-1,148-24,2.104.1,32+

an
300 — 200
300

Tlpu wWenpmmx sHaueHusx h ycjosne (34) He npoBepseM, NHOCKOJbKY
NeCyllas CNOCOGHOCTb 3AKAAAHOA RETAJH OPU STOM MOBEIIIACTCH.
IpoBepum ycaoBme (34) npu h=400 MM (BHcOTa cedeHHs KOJOHHH),
HO Ge3 yuyeTa nAOWIajH, pacnojoxentofi Mexay aHxepamu,— (420 —
—200)90=19 800 mm2.
Ap = (420 — 200 - 2-400) 400 — 19 800 = 388 000 mm? > 328 000 mm3,

T. €. maowaib Ay UpeBHINaeT INOIAAb, BHUHCICHHYIO BHmMe [pH A=
=300 mm. CaepoBarenbHo, npoyHocTh OeTOHa Ha BHIKajbBaHhe ofecne-
9eHa.

Cmeutenne 3akiaAnofl feTanad MO HanpaBNEHHIO CABHraiomed cuiau on-
pedenseM no ¢opmyane (49) npu Q=1

-}- 365-1018 =307 170H > N = 150 kH.

v=?“(1000 (:é;} Qant )(1+o sV—)

98 1202 28 120
=1 (‘000 185.29000° T 18.29000 ) (l +0.8 szs) = 0,357 wne.

CMmelleHre 3aKkNafHOfl HETaNil TO HANPaBAeHHI0 OTPHBAIOMed CHIAH
NaXOAHM KaK CYMMy CMELIEHHH aHKEPOB H Nporu6a NJIACTHHH 3aKaaAHOR
AeTaJH.

CumellleHHe aHKepOB OnpeleauM IO cpopmy.ne (50) npa

Yee=1, 9s=12,¢= 16 — =1,06.
1. CmemenHe aHkepa HauGonee PacCTAHYTOrO psAa OT AeHCTBHA ycH-
st N:,,,,=—I%'"—=—?§2l—36 6 kH;
Pee Ps N{m] 1-1,2.36 600
Uant = VdE, = T.06.18.29 000 =2,17-10-8.36 600 =
= 0,079 MM,

Ilpu 3TOM MpOrHG NAAcTHI HA STOM YpOBUE, ONPefeJeHHH{ B COOT-
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BeTCTEWH ¢ TOR iKe pacyeToi CXeMOHl, TO W AN ONPele/ieHHA TOMMNPHH
HAACTHHB, COCTABHT:

N 1 36 600-35°
Upl, ¢ = = =2,01-10—8.36 600 ==
L 3EgI 3.2.105.3550
= 0,074 MM,
b 40.223
rre [I= T =1 = 3550 mm4,

Torjga noAHoe cMellleHHe Ha ypoBHe HauGoJee P4CTAHYTOrO psAna an-
KEPOB DaBHO:  Us = Ugp ¢+ Upy, ¢ = 0,079 4 0,074 = 0,153 mn.

2. CmelueHHe aHKepa HAHMeHee PACTHHYTOro paja OT AeHCTBHA PacTA-
THBAOIIEro YCHJIHSA, PaBHOTO

an 1,8
nal = > = o =0,9 xH, cocrasat
Pcc Ps Nzul
Ugp = —————=2,17-10—%.900 = 2.10—3 mm.
' $dEp

Ilpn 3TOM NpOruG niacTHHE Ha 3TOM ypoBHe 6yaer pases:

Ugt o= Nam ! =2,01.10~8.900 = 1,8.10—3 mm,

2% 3E, 1

2 noNHOE CMEUIeHHE ~=—
e = Ugn, ¢ + Upt, ¢ = 2-10-8 4 1,8.10—3 = 0,004 mM.
Hcnonb3yn JUHEAHYIO HHTEPHOJALMIO, ONpele/HM CMelleHHe 3aKnaaHoRk
JetajJH Ha YpPOBHe NPHJOMNKEHHs OTPHBAIOILEH CHAH, T. €. HA PaCcCTOAHHA
210—100=110 MM or Haubosee PACTAHYTHX aHKePOB:
110

0
—_— - —0,004) —— =0,12
220 0,153 — (0,153 — 0,004) 20 0,124 mm

CuMeltende 3axnafHOH AeTaJB B HanpaBJeHHH YCHIHA B packKoce
paBHoO:

u=ug— (U — ug)

A = vsin 56° 25’ -}- u cos 56° 25’ = 0,357-0,832 -
-+ 0,124.0,555 = 0,366 mm.

Mpumep 6. [ano: K 3aknafHoil JeTajd KOJIOHHH NPHBAPEH 3JEMEHT
GTadbHbIK CBfi3eH, B KOTOPOM BO3HHKaeT YCHJHE OT BETPOBOH HarpyskH,
paBHoe N=290 kH (puc. 31); naacTHHa 3aKMagHON JeTajlH BHINOAHEHAa M3
crann Mapkd BCr3kn2 (R,=205 MIla), a ankeps 3aKJaAHOA AeTaJH— u3
apMatypw kaacca A-III (R;=365 MIla); GeTOH KOJIOHHH MPHHAT THAXe-
auil knacca B40 (Rp=22,5 MIla; Rys=1,4 MIla); cxema apmupoBauus
KOJIOHHHl NMpHBeAcHA Ha puc, 31; MHHEManbHAaA NPOROJLHAA CHJIa, AefcT-
Bywias B KosionHe, 1400 kH; narubaiomufi MOMEHT B KOJIOHHE HA YpOB-
He 3aKJaAHOH JeTaJH B NJIOCKOCTH ee aHKepoB M=50 kH.m.

TpebGyercs 3anpoeKTHPOBaTh AHKepH 3aKJAaAHOfi AeTalH, ONPEENHTb
TOJUMHY OJIaCTHHH H NPOBCPHTH NMPOYHOCTL GeTOHa Ha BbKaJbiBAHHE,
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50 Jao 0 Pac. 31. K npumepy 8

Pacuer. Ilockosibky ueHTp TAXKECTH aHKepoB COBNajaeT ¢ TOUKOM
npuaoxenus orpuBatoueil cuant N=290 xH, o M=0.
[Tpunuman Q=0, no dopmyae (1) onpeaenseM cyMMapHyio HJOMIaAb

CCUCHHA BHKEpOB:
1,1N  1,1.290000

Aa", tot = RS e 365
IMpuunvaem 6314 (Agn, tor=923 MM?),
Ankepm pacnosaraeM B TpM pAja (Mo JABa aHKepa B KaXAOM) H
TpHBAPHBAEM HX KOHLUH K TaKO# e MJIaCTHHE Ha TPOTHBOIOJOXHOX CTO-
pone kononun. CornacHo m. 5.5 Hacrosaunx Pekomenmpanui, B sToM cJy-
yae MHEMMaJIbHOE PACCTOfHMe MEXAY 2HKepaMH paBHO: 4d=4.14=>56 Mmw,
npanymMaeM 60 mm.

= 874 mM3.,
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IMockonbky ¢haconxa, mepepaiollasi OTPHBAOUIYI0 CHIY HA 3aKJald-
HYIO [leTa/b, Pacnosiaraetcs NOCPEAHHE PACCTOSHHA MEXKIY BePTHKA/bHbLI-
MH psjaM# aHKEPOB, TOJWIMHY WJACTHHLI 3aKA3AHOH fAeTalu oOnpejessem
TaK e, KAK H B NpuMepe 5, NPHHHMAs BBIIET KOHcOJM paButiM (=20 MM,
a ee wupuny b=60 mm (cm. puc. 31).

¥YcHane B OJHOM aHKepe PaBHO:

N 290 000

Nopy = — == = 48400 H.
Torpa: M= Ngpyl = 48 400-20 = 968 000 H -mm;
b= §_M_= 6-968 000=21'7 MM,

Ryb 205-60

IpuEHMaeM NJACTHHY M3 NOJOCOBON cranu TonmuHoR 22 mm. [Ipu
STOM BHITOJIHACTCS:
a) ycnosue (30)

R 36
0,25d; —- =0,25.14 —5—=9.nm<22MM;

R, 130

6) Tpe6oBaHMs JO6Oro Braa CBapkH cTepxKHefi Brasp (cM. Tabua. b)
0,75d=0,75.14=10,5 MM<22 wmM.

Hposepsiem GeToH Ha BHIKaJBIBaHHe.

ITockonbKy Bce aHKepH PACTAHYTH H HMEIOT YCHJGHHE, pacyeT NpoHu3-
BOAUM u3 ycaoBua (32).

OnpeznenseM MAoWaib NpoeKuuy BukagnBanus A (cM. puc. 31) sa BH-
YeTOM NJIOUIAZR MJIAaCTHHBI:

Apr = 140-200 = 28 000 mm?;
A = (200 - 2-378) 400 — 28 000 = 354 000 mm2.

IMockonbky cuna N npuioXeHa B LEHTpe TaXectH niomaaun A, To
e=e;=0; ;=05 (kak ans Tsaxejoro Gerowa). Ilposepum ycuoBme (32),
npeHebperas «B 3anac» CXKHMaOWIHMH HanpsXelnsMH B Getone (T. e. npu
@s=1) n yuuThiBas, uro vy, =Ll T. e. Rp=11-14=154, nockonexy
BCA cuJa BHI3BaHa BeTPOBOil Harpyskoil.

%g 93 ARp; = 0,5-354 000-1,54 =272 000 H < N =290 000 H,
7. e ycaosue (32) e Buimosnsercd. Ilposenem ero nosTOpHYIO MpOBepKy
nyTeM yTOUHeHUs 3HaueHHH KosddHUHEHTa @a.

JIfs 3TOro BHUMCAHM NPHBEACHHHE MAOWAAH A,eg H MOMEHT HHEpPUHH

lyed CEUCHHS KOJIOHHLL

Aeg=bh+2A5(a —1)=400-400 - 2-1609 (6,16 — 1) =
= 176,6-10% mm?;

bh? 400.-400%
Ired=E’+2As(a—l)(0,5h—a)2=_?_
-|—2-1609(6,16—l)(0,5-400_50)2=2503_109MM.;

E; 2.108
—— o — '1 .
31€eChb a Eb 3,25.10‘ 6.16
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MunuMaabHOe W MaKCHMaJbHOe FanpsiKeHHd B 6eToOHe B nnananay

h
AJHHH  aHKepa, T. €. Ha DPacCTOSHHH y=—2- — §=200—25=175 mMm no
06 CTOpPOHBE OT LEHTPA THAMECTH CEYEHUs, PABHH:
N M, 1400.108 50.108.175
9 max = =
Apeq [ 176,6.108 2503-10¢
=7,93+43,56=11,43MMa << 0,75 R, = 0,75-.22,5.1,1 = 18,5 MITa;

N M,

=7,98—3,5=14,43 MINa < 0,25 Ry = 6,19 Mlla,

Spmin =
Ared Ireq

T. €. B 30He ¢ HanpsikenuaMu 0,26R;<0;<0,75R;, HaxoauTcsa JHUb FacTh
allKepa a, paBHas:
Shp max — 0’25 Rb _ 11 '43— 6,19

Sh max — b min R ,43—4,43=

ajly, = 0,75.

Yr1ounsem Ko3pPuLHEHT @3,
p9=1-40,2a/l,=1+40,2-0,76=1,15,

Toraa
9295 ARp; = 1,15-272 000 = 312 800 H > N == 290 000 H,

T. e. NpOoYHOCTL GeTOHa Ha BHIKaJHBaHHe o6ecnesena.

Mpumep 7. [lo panubiM npuMepa 6 onpejenuTb AOMYCTHMOE OTKJIOHe-
HHE B DACMONOXEHHH 3aKJaAHOA AETAJU OTHOCHTEJbHO OCH KOJOHHHI, HC-
XOAf U3 pacyeTa Ha BhIKaJLBaHHe GerToHa.

Pacuer. Pacuetr npoussogum u3 ycqaosus (32). M3 npumepa 6 npunu-
Maem @; @3 AR,;=312800 H. Tpu axcuentpucutere cuanl N OTHOCHTEJb-
HO cepeflMHhl BEPTHKAJLHOro pasmepa miowagd A, paBHoro e;=0, onpe-
D&M AOMYCTHMBI 3KCUEHTPHCHTET CHABl N — €; OTHOCHTENbHO CepPeRHHH
FOPH3OHTAJLHOTO pa3Mepa MJAOWAZH A, COBN3JAIOLIEr0 ¢ INHPHHOA KOJIOH-
bl (1. e. @y = b,y = 400 Mm).

. 9s 93 ARp; _1> a, =(312800 _1> 400
e N 3,5 290 000 3,5

=9 MM

[Tockonbky WEHTp TAXKeCTH 3aKnafnofi HeTand COBNAJAeT € TOYKOW
NpRAOKCHEA CHAM N, ee RONYCTHMOe CMelleHHe OTHOCHTENBHO OCH KOJOH-
HEl paBHO 9 MM.

Mpumep 8. daHo: Ha 3aKJajHyl0 JAeTalb X<eae300eTOHHOR 060JOUKH
AniMoBol  Tpy6m  peficTByer  cuna moA  yraoM 30° kK nsactune
OT Beca mpoeHcaollero oGopyaoBauus, paBnaa 420 kH (puc. 32); anke-
PH 3aKNajHOfi Jeranu BHIONHEHW U3 apMaTypn kKaacca A-lll (Ry=
=365 MI1a); Geron Taxennt Kaacca B25 (Rp=14,5 MIla; Ry~=1,05 MIIa);
B MeCTe PacloJOXeHUsd 3aKNafHOH NeTanu GeTOH PaBHOMEDHO CXKAT C MH-
HUMaJMbHMM HANPSIKEHHEM Op min=1,5 MIla.

TpeGyercs 3anpOeKTHPOBATb aHKEPH 3aKNAaAHOR AETanH C NpHMeHEHH-
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€M HWaKnoHHbHIX aHKEpPOB, NPUBADEHHLIX BHAXMNECTIKY, W MPOBEPHTH MPOU-
HOCTb GeTOH2 Ha BhIKaabIBaHHE,

Pacuer. OnpefenseM caBuraiomyio H HOPMaibhyo  (OTPWBAKILYIO)
CHJIBI, ACHCTBYIOLIHE HA 3aKNaRHYI AETandb:

Q = 420 cos 30° = 420.0,866 = 364 kH;
N = 4205sin 30° = 420.0,5 = 210 kH.
Tlockoabky Q>N, COTACHO MONOXKeHHAM M. 4.4 HacToAmux PexoMen-

noumii, GPHMeHAeM HaKJOHHMe AHKEDH, NpuBapeHHHe BHaxJecTky. Ompe-
neaseM OBlWyl0 NAOWAZbL CEUEHHA 3THX aHKepo mo topmyae (20), mpu-

nimag Ng, =0.
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Q 364 000
Aa,,' tot, 1 = 72:- = —36—5— = 997 mMm2.

Mpunnmaem wermpe anmxepa auamerpoM 18 MM (Agn, rof, ;= 1018 mm?),
KOTOpHle pacnojaraeM B ABYX Maockoctsx (cm. puc. 35). pactosinue mexc-
Ay nmnockocTamu coctasaser 100 mM>5d=5-18=90 mM (cm. n. 5.5 na-
crosuux PexkoMenaamuit).

Torma pacctosHMe MeXJy aHKepaMu B BEPTHKAJbHOM  HanpaBAeRHH

. 100 100
npu yrie Bakaoxa aukepoB 30° paBHO: Sn30 — 0.5 =200 MM,

OnpeaenseM  MJOHIaAb cevenus HOPMANbHHX AHKEPOB COrJIaCHO
no. 4.1 n 4.4 vacroswux Pexomeitpauuii y pacrnonaraeM HX B ABa pRAa
no Beicote (n, =2).

TlockoabKy oTphiBaomlasi cuia N npuioxena OGes 9IKCHEHTPHCHTET3,
M=0,

N 210
TOTAa Ngp = =y = 105 xH.
an
’ 364
Tpa Ny, =0 Qun = Q =—— = 182 kI
Nan 2

Mockoneky B saknanHoOff AeTanH NPeLyCMOTPeHH HAKJOHHHE aHKepH,
npusuMaem @;=1 1 Q,,=0,1-182=18,2 xH.

[pensaputensio 3afaBUINCh AMAMETPOM HOPMAJBHHIX aHKepoB d==
=16 MM, u3 Tabn, 3 anm Geroma knracca B25 u apmarypu kaacca A-1Il
HaxonauM ¢=0,47,

TOrAa
“V (Qan) 1]V105000'+(18200)
Ay = - 0,47.1 —
an 365
= 337 mm2.
IMpuyumaeM B KaxAOM PALy NO 1Ba ankepa auamerpoM no 16 MM (A=
=402 mM?%).

Paccrosnue MeXAy aHKepaMH B KaxXJIOM DAAYy NDHHHUMAaEM MHHHMAJbL-
HbiM, paBHHIM 5d=5.16=80 mm( cM. m. 5.5 HacTosmwux Pexomenpauwuii).

Paccrosinue MEXJy pAlaMH HOPMAaJbHHIX anNKepOB NPHHHMAEM paBHLIM
paccTofiiHio MeXKAY HAKAOHHLIMH amkepamu: 200 mM>7d=7-16=112 mm.

OupenesinieM MHHHMAJbHO AONMYCTHMYIO JJIHHY HAKIOHHEIX aHKEDOB o
¢dopmyne (62). 3Hauenne R, npuHuMaeM C yieToM Ko3dduumeHta @p =
=0,85, 1, e. Rp=14,5:0,85=12,3 MIla, Jsn HakJIOHHHX aHKEPOB, MpH-
BapeHHEIX BHaXJECTKY, q>c=1; 0=0,7; AA=11.

Ry .
za,,=%(w 2 +Ah>d=l(0, e H11) 18 =51z o,

Tlpunumaem [,=580 mM, Ilpoexuua AJRHBL Ha TOpH30HTaJb pabia
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2,5in30°=580.0,5=290 MM, uTO NC3BOJISET Pa3IMECTHTb HaK/JIOHHHE aHKepul
TaKOl JAMHHE B 060A0uYKe AHIMOBOl TPyOB TommuHoR 330 MM.

ITo gopmyne (62) onmpenenseM MHUHMANBHYIO JJHHY HOPMAJLHLIX all-
KepOB, ROCKOJAbKY IIomanb Ag, NPUHATA C 33M3COM, NONYHHM

337
R, = 3656 —— = 306 MIla.

402
Koa¢duunent ¢, paeen:
0,3 0,3
Jo= ———Q:—I-O,7= 3 2/24—0,7:0.956‘
1 7 e
+ Ngnq 105/2
c 1,5
ITockoabky R" T =0,123<0,25, npuanmaem Ko3pdUUHEHTH
b ’
0=0,7 » AA=11.

CneaoBaTtesbEO, AJHHA HOPMAJbHHX AHKEPOB paBHa:

lpn = 0,956 (0,7—% +11 ) 16 = 433 v,
»

YTO He NO3BOJISET PA3MeCTHTh HOPMaJibHhie aHkepn B o6onouke 1py6. Ilo-

STOMY YMEHbUIHM JAJHHY aHKEpOB H YCHAUM HX fnyTeM NPHBAapKH K KOU-

naM KOpoTHLIeH H3 apmaTypn Kaacca A-1I1 (R;=365 MIla). IHockoasky

B OKpyXalouiem GeTone OTCYTCTBYIOT TpellHHB, corjacino m. 5.8 Hacros-

uux PexoMenpauuil, Takoe ycuJieHHe AONYCTHMO.

Hs dopmynsr (43) onpeiensemM MHHHMAJbHYIO JAJHHY aHKepa ¢ KOpo-
THNIOM ¢ y¥eToM Honoxeuuit n. 4.12 Hactoswmx Pexomenaanuit, coraacto
KOTOpPHIM Ha KOpPOTHIII MOXHO NepeiaBaTh He GoJee /3 pacTdrdsaiomlero
ycunus.

OTKYyAa

2
la= —a-la,, = —3—433: 289 mm.

Ilpunnmaem anuuy auxepa [,=290 mMmM>15d=15-16=240 MM u no ycae-
Bmo (45) npoBepseM GeTOH NOJ KOPOTHIIOM Ha CMATHe.

la 105 290
Ny =N 1 — =—{(1—==—=)=11,3xH.
loc ant ( Ion ) 9 (1 370 ) 3kH

TlpuHMas MakcHMaJbHO RONMYCTHMBbIT AHaMeTp KOPOTHILA, DaBHHA
d.p=16 MM, nogyuumM, uro MIOWAAbL CEYEHHs KOPOTHIUA cocTaBafeT Agp=a
=201 Mm% @=0,47 (cm. Taba. 3).

Jauny roporbima npusnMaem pasuofl [,;=200 MM # pacnosnaraeM ero
CHMMETPHYHO OTHOCHTEJLHO ABYX aHkepon (cM, puc, 15,6). Torma: ¢=
lep—ec  200—80

g = 5 = 60 mm <
< 5dyy =80mM, Cheposarenbiio, 3HaUCHHA € H @ He KOPPEKTHPYEM,

=80 Mm<T7d.p=7-16=112 MmM; a=
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%= 10a,, 14, = 10167 14.16

Tax kak

0,7 99cp Acp Rg = 0,7.0,47.0,732-201.365 = 17610 H > Ny = 11,3kH,
npoynocTh 6eToHa Ha cMmATHe obecneuena.

[TpoBepuM mpouHOCTH 6ETOHA Ha BHKAABIBAHHUE,
r
Iockonbky N,,=0, a cuna N npunoxena ¢ ¢,=e,=0, 70, cornacno

n. 4.7 nacrosiimx PexkoMenpauuit, IpoBOAMM MNOBEPXHOCTb OT BCEX TO4EK
nepecedeHHs KODOTHIlIeA ¢ aHkepaMmH (cM. pHc. 32).

Torza A = (200 -+ 2.310) (80 + 2-310) = 574 000 mx?,

3unayenne Rpsc yuetom v, =0,85 pasuo:

Rp;=1,05.0,85 = 0,89 MIla.
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IMockoabky ape/Rp < 0,25, 0 95 =1,
Hna raxenoro Getona @.=0.5.
Ycaorne (32) nposepseM npit ¢,=e;=0.
¢ 3 ARp; = 0,5.1.574 000.0,89 = 255 400 11 > N = 210 kH,
T. e. IPOYHOCTb GETOHA HAa BbIKAJBIBAHHC OGECMeYeHa.
Npumep 9. [To paHsnM npumepa 8 3aNpoeKTHPOBATL aHKEPH 3AKJAN-
HOf ReTajn MpH jefcTBHH cuiel, pasrod 570 kH (puc. 33, a).
Pacuer. Haxomum cnim capuraoutyio Q 4 nHopmaabhyio N:
Q= 570 cos 30° = 570-0,866 = 494 kH;
N = 570 sin 30° = 570-0,5 = 285 kH.
ITo dopmyne (20) onmpepensem ofuiyio naoulafb CCYCHHA HAKJOHHLIX
aHKepoB Agp NPHBAPEHHLIX BIaXAECTKY.

Q 454 000

Aan, tot, i = RS T 1350 w2,

YTO COOTBETCTBYeT ILIOWIAJLH YeThPpeX 4HKePOB AHameTpon 22 MM.

INockosbky yBenuueHHe AHaMETPa HJIM YHCJa aHkepoOB 110 CPaBHCHHIO
¢ NpHHsTHIMH B mpuMepe 8(4J18) B AaHROM Cayyde OpHBEZeT K CyIlecT-
BEHHOMY YBEeJW4EHHIO Da3MepoB MJIACTHUH 3aKJaJHON AeTa l H NPHMBI-
KalOIWHX K Hejl 3/AeMEHTOB, OCTaBJsieM HYeThHPe HAKJOHHLIX aHKepa AHaMer-
pom 18 MM (A gn, to¢, t =1018 MM?}, a HOpMasbHble aHKeps!, COrJAaci)
n. 4.4 necroamux PexoMenpauuit, 6yaeM pacCUHTHIBATH HA JAelicTBHe CABH-

raioueit cunbl, pasioit Q — 0,9 Rs Agn, tot, i» T. €. Ha peficTeHe
Q=494 000—0,9-365-1018=159 000 H=159 xH.

HopMmaJ/ibHHe aHKepn pacnojiaraeM B TPHW Pfifia MO BHCOTe 3aKAAAHOH
netadu (ngp=3) u, cornaco n. 4.1 Racrosmuux Pexomenpaumii, onpene-

aseM MIOLAAb aHKEpPOB OQHOro pafa upys M=0 u N:m =0.

N 285 159
Nopn = =———=95kH; Q= Q = = 53 xH,
Ran : Nen 3
Koapduuuenr @, onpenensem no ¢dopmyne (6). Tak kax N;,,= 0,
N 285
=0,6 —=0,6—— =1,075;
©=06"35"=057g

1 1
= YTre VIFl1.005

3anaBanch AHAMETPOM MOPMAJIbHBIX aHKepoB, pasHuM 20 mM, no Tabxa. 3
Arn GeroHa Kiaacca B25 u apmatypu kaacca A-II1 naxoanum ¢=041.
Torpa mo gopmyae (1) noayunm

1,1 /e (_Q_a_"_)’ 1,1 V 5 0002 (_M_ 2
A, = ]/ Nan + P94 _ s + 0.41.0,694) —
an R 365
= 630 M3,

=0,694>0,15.
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{IpauaMaeM 8 KaxicM Pty mo AB2 #HKepa AHAMETPoM 20 i
A,n=0628 mm?).

Pacnonaraem HOpMasibHble aHKepH Ha MHHHMAJbHOM DPacCTORHHM uauu
OT ApYroro: B ropusonTajsbHOM HanpapjeHHn 5d=5-20=100 mM, B Bep:u
KaabHoM (T. e. BAOJbL neficTBHst CHAH Q) —7d=7.20=140 mm (cm. 0.5.5
Hactonmux Pexomenpauwui).

CxeMy DaCNOJIOMKEHHA H ANHHY HAKJAOHHLIX aHKEPOB NPHHHMAEM, KaK
B npumepe 8.

Tak xe kax B npumepe 8, mo Qopmyse (62) onpesesseM MHHHMANL-
KO IOMYCTHMYIO JJHHY HOpMaJbHbiXx aHkepos npu 0=0,7 u AA=I11. Ha-
XonuM Koadouuuent ¢, no gopmyne (64).

,3 0,3
o — 0 7= — 1 0,7=0,893;
|+ Qom R
Nans %2

R
la"=pc(m 7 +A)\)d..0,893(0, s +ll)20—567MM.

IMockoabky To/muHa 06040YKH ABMOBOH TpyOw He nO3BOAsfeT pa3me-
CTHTL HOpMalbHble aHKEDH TAaKOf ANHHH, NpHHMMaem [,=270 mMm (c ycu-
JeHHEM MX KOHIOB aHKepHHMM miacTHHaMn pasmepom 50X 50 mm).

[Iposepsem GeTon moj 3THMH MJAaCTHHAMH Ha cMsTHe corjacto m. 4.12
gacrosimux Pexomenpaltuit.

Taowaas cMaTusa pasua:

Apop = Apr — Agpy = 50-50 — 314 = 2186 mu?2.
Pacyernyio njomans Ay onpehenseM KaK CHMMETPHYHYIO MO OTHOLUCHHIO
K maomapu cmarus Ay, (cM. puc. 33,6):

Az = 100-140 = 14 000 mm3.
Torpa, cornacHo m. 3.95 «PykoBoJACTBA N0 NPOEKTHPOBAHHIO GeTOH-

HHIX H IKeJe306eTOHHHIX KOHCTPYKUHA H3 TsXeaoro Geroua (6es npensa-
pHTEAbHOrO Hanpmxeunﬂ)» (M., 1977), kosdouuuent §, Gyaer pasen:

_ 1/ A4 _ 7Y/ 14000 _
By = Aloc 57186 = 1,86 < 2,5.

Koadduuuent ¢p ans GeroHa kiaacca B25 pasenm ¢p=1 (cm. m. 4.12
vacrosuinx Pexomenpanuit)., Onpenenum cuny cmarus N, . [lockoaeky B
OKpYXKalOIeM 3aKIafHyl AeTajlb GeTOHe TPELLHHW OTCYTCTBYIOT, a [,=
=270 MM<15d=15-20=300 Mm. Aaa onpejencuus Ny B ¢opmyay (43)

15d —1
BBOAKM QM _l—g--
arn

) 15d —1 95 567 — 270 |«
Nioe = Ngn; 2 Ion +Qan1 Ion —t =‘T'-EE—

54 300 — 270

——

2 567
Ipoaepsem ycnosue (41),

= 26,3 kH.
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9686 Rp Ajpe = 1.1,86-12,3.2186 = 50 000 H > Nyp, = 26 300 H,

T. €. IPOYHOCTb G€TOHa Ha CMATHe ofecrneyeHa; npH STOM TORIIHHY aHKep-
HOMt NJacTHHH npunuMaem paBuoit 0,2:50=10 mm.

Kak ¥ B npumepe 8, mpoBepim NpodYHOCTh GETOHA HAa BHKAJNBIBAHIE
IAs caydas, €CNH NOBeDPXHOCTh BHIKANWBAHAA HKAET OT HAPYXKHHX Kpaes
aHKepHHX MJacTHHOK (cM. puc. 33); npu 3TOM MX NJIOWAAb He YYWTHBa-

eTCA.
A = (2140 -+ 50 -+ 2.290) (100 -}- 50 + 2.290) — 65050 = 649 300 mm2,

Us npumepa 8 92=0,5; p3=1,085; R;;=0,89 MIla; e;=e;=0,
Iposepsiem ycnosue (32).

93 93 ARp; = 0,5-1.649 300.0,89 = 288 900 H > N = 285 kH,

T. e. TPOYHOCTh 6eTOHa Ha BHKajsiBaHHe ofecneyeia.

Mpamep 10. Jano: Ha 3aknafsyo Aetans Gankd nMokpeita (puc. 34)
OT DPHBAPEHHBIX K Hedl IVIMT TMOKDHITHA REHCTBYIOT CHBHrAIOUIME  CHJBI,
paBuble: OT BETPOBHIX Harpysox —3,5 kKH, ot TeMmnepaTtypumix Bo3geiicT-
puit —17,5 kH; Geton Gankm Tsxenmit Knacca B25 (Rpr=1,05 MIla).

’.L g 65 ; 70 1”55 _L’ . 03:2{1?::“ paccuutarb GeToH Ganku
— )
Pacuer. ITockonbKy HaKJOHHHE aHKC-
‘ S pbl OTCYTCTBYIOT, pacyeT Ha OTKaJHIBaHHC
7 Mt Getona meieM H3 ychaosua (39). Kax sua-
HO u3 pHc. 34, NOBePXHOCTb OTKaJALIBAHHA
| h=412 | nepeceKaeT HHXKHIOW TPaHb MOJKH.
50| 100 (50 lMpunumaem $=140 MM, ¢;=Co=h=
I =112 MM H HaXOA4M DACUETHYIO IIHDHIY
NPOEKUHH NOBEPXHOCTH OTKAJLIBAHHS.
It b=¢; ¢y +s=2.112- 140 = 364 mm.
v — ITockonibky kpoMe  TeMnepaTypHLIX
N BO3JlefiCTBH B pacueTe Y4HTHIBACM Rar-
o LN Py3Ku C MaJoil CyMMapHOA JJIHTENbHO-
= 459 2 CTbIO HeficTBHs (BETPOBHle HArpysku), yc-
o i aosse (39) DpoBepsieM ABaXKALL
~lg : : a) Ha JIe#icTBHe BCeX YCHAHI OpPH KO-
| ! g sbduuuente ycaoBus paboTH  OGeToHa
R ! ! 1a.=lrl;
I 2?'}71 S Q=3,54 17,5 = 21 «H;
X 5 Ry =1,1.1.0,5 = 1,15 MlTa;
g 6) TONMBKO HA TeMmeparypHbie Bo3jelcT-
y suA OPH Yp, =0,85:

Puc. 34. K npumepy 10 Q= 17xH; Ryy=0,85-1,05 = 0,89 Mla.

Pacyer Ha oTKaaWBiaHHe OeTOHA LPOH3BOAWM K3 ycaosHa (39), mpu-
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Puc. 35. K npumepam 11 u 12

& — 0Pl OPUNOMKEHHH YCHAHA Q Ges sKCHCHTPHCHTeTa (e0=0); 6 — OpH NPUACH cHAH
YCHAHA Q ¢ SKCLEHTPHCHTETOM (€,=15 MM)
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HHMEA €=0, TaK KAK CABWraonlasi CHaa Tpuioxena 6e3 sKCUeHTPHCHTETa
OTHOCKTeJbHO cepexunmt pusmepa b, dan  Tameaoro Gerona @g=05.
Torpa:

g Rps 04 = 0,5.1,15-364.112 == 23 500 H > @ = 21 xH;

g Rps b1 = q,5-0,89-364~“2 = 18100 H > Q= 17kH,
T. €. IPOYHOCTb GETOHA Ha OTKajJbiBaHHe ofecneyena.

Mpumep. 11 [dano: Ha WTAMNOBaHHYIO 3aKkJAAHYI0 JQeTaab naHeau
BHyTpeHHelf CTeRH BAOJb MNOJOCOBHIX aHKepoB JefictByer ycuine Q 6c3
skcuenTpucuteta (6=0), prc. 35,a. Ycmame sRiodaeT Bce BHAW warpy-
30K C MaJofi CYMMapHOH AMNTeNbHOCTLIO AedcTBHS (Y, =1.1).

Ianeap Tomunuo#t 140 MM uMeer  KOHCTPYKTHBHOE  apMHpOBanHe
(s, =1), BBmoausieTca W3 Taxenoro GeToHa  kaacca BI5 xaccernoro
npoussoActTea (y,3=0,85). IlltamnoBannas 3aknajnas neTadb BHIOJMINA-
erca #3 craau mapxu BCr3xn2 (Ry=215 MIa); 6=6 mM; by, =25 mun;
Asp=41,5 mum? (BuicoTa cdeprueckoro BhicTyna 4 Mu); ns,=8; lga=235 aw;
nge=2. la wramnoraHHBe sakjialHHE ReTanu ACHCTBYET NPHKHMAOULanA
HaTpysKa OT BHHeJeXKalUX KONCTPYKUHWil, 3HAuelie KOTOPOR ompemessct-
¢l COOTBETCTBEHHO Y3JaM CONpsKeHNit.

A. Tpe6yercs onpeaeanTb pacueTH@e MpeleibHoe yCHIxe Ha WITaMno-
BanByi0 SaKMAAHYI0 AeTalb TaHeJAd BHYTPenHell CTEHW 3AaHHA ANA 3KC-
NAYaTaUHOHHBIX YCJAOBHH.

Pacuernnie conportuBienus 6eToHa ¢ y4eTOM COOTBETCTBYIOUINX KO3(:-
drnnenToB ycaoruit paboTnl 6€TOHA paBIIL:

Ry = IRl Ty, Ty, Ty, = 8.7-1,1-0,85-1 = 8,7.0,936 = 8,14 MIla;
Rbf = [Rbl] ‘rb’ Yb, 7b1 =0,765'0,935 == 0,714 Mlla,

Pacyetnoe npedennioe ycnade Q onpejessieM ciaenyomaM obpasoM.
1. [To mpousocTH PacTAHYTHX MONOCOBMX ankepos (cM. pue. 23,a) —
no popmyne (51):
Q=0,%95, Ry A5 =0,9-0,8-215(6.25-2) = 46 500 H.

2. [lo npounocTu Ha packanbiBande G6eTOHAa NOJOCOBWMH aHKepaMmm
:

€0 coepuyeckumn BhicTynamu —no  dopmyne (52) npm @, =1; lg =
=235 mm; b =2b,+b,=2-30+30=90 mm; p=0. Yuurnsasg, 9T0 paccmar-
PHBaeMas naneab NPHMEHSETCH B HECKOJNLKHX Y3Jax CONpsiKeHHR c pas-
AWuHON BefHYMHON NPHrpyJKeHus Bblle/ieXkalllell Harpysgod, B KauecTse
npuMepa PacCMOTPHM ABa CJAydast NPHIPY3KH IITAMROBAHHON  3aKkNagual
Aetanu.

1-# cayuait, Ha yuyacTke AJMHHEI MOJOCOBHIX aHKEPOB AefcTByer mpH-
KuMaioinas narpyska, papHas Pnp=2260 H; B 3TOM caydae cKuMaomide
B OTHOCHTENbHLIE CKHMAlOU(He HaNpsKEeHHs COOTBETCTBEHHO COCTaBAT:

Prp 2260

L = 0,0735 MIla;
e = Tapb | 220-140 :
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e 0,0735
R, 8,14
Tor3a @p=1 (cM. n. 4.17 wactoamux Pekomenjauni).
Mpu stom Ba yuactke pasmepom 140X105 mm JeficTByer Barpyska,
panuas 35800 H, cospaiomas CHAY NPHXKATHA NJACTHHH 3aKNaNHON AeTa«
Ju (pasmepom 80X 100 MM), paBHYyIO:

80- 100
N =35800m65— == 19500 H.

Torna no dopmyse (52) npeaeabnoe ycuine Q Gyner pasro:

Q= 9,95 Lsa by (Rps -+ 40 1) + 0,3 N’ = 1.1.235.90-0,716 4
+0,3-19 500 = 15 200 -+ 5 850 = 21 050 H.

2-fi cayuadl. Ha yuacTke IJIMHE NMOJOCOBLIX aHKepOB NeACTBYeT RPRs
Ruvalomas Harpyska, pasiaa Pnp=70000 H, Torna cxumaiomie u oTHO-
CHTC/IbHEIE CIKHMAIOUIHE HANpAXEHHA COOTBETCTBCIHO COCTaBAT:

Pan 70 700 e 2,27
DT 9 97 My ==L _0,2.
e Tob | 220.140 Ry — 818 =0

Jpe

R =0,28<0,75, To @p=1,3 (cm. m 4.17 nacros.
b

IMockoneky  0,25<

mux Pexomewpanuft).
TIpu sToM npumuMalomas Harpyska Ppp NpHXHMaeT NA3CTHRY 3aKaam-

HOIl AeTald ¢ CHJOf, PaBHOM:
80-100
[, —— e .
N’ = 70000 120.105 = 38000 H

Torna no ¢opmyae (52) npenenbroe ycuane Q Gyaer paBHO:
Q=1,3.1.235.90.0,715 4- 0,3.38 000 = 19 700 -}- 11 400 = 31 100 H.

3. ITo npounoctu Ha cMaArHe OeroHa moa cdepHuECKHMH BHCTYSaMA
pacTaHYTHX NONOCOBHX aHKepoB — no dopmyne (54):

Q=1,33 VRy Agp (19— nsp) ny, 150 = 1,33 V8,14 .44,5 X
X (19— 8)8.2=29700H.
4. Mo npounocTy Ha oTKasnbiBaHHe OeTOHAa PacCTAHYTHMH NOJOCCBLIMH
apxepamu (puc. 35):
1-#& cayuait, [Ipuxumawomas cura N'=19500 H (cMm. Bmiue) aciict-
BYeT Ha YYaCTKe WITaMfOBaHHOA 3akjalnofi Aeranad. Torma no dopmyae
(55) npenenvHoe ycuaue Q Gyxer pasHO:

Q=0,5Ry (h+c)b+0,3N" =0,5-0,715.435.140 4
- 0,319 500 = 21 800 - 5850 = 27 650 H,



2-fi _.yvaft, TMpoxpvanowmas cuna N’=38000 H (cwm. Buiue) nefer-
RYeT Ha yyacTKe IUTaMIOBAHHOM 3aKNAajHOR fAeratu, Torfa 0o Qopmyae
(55) npemenshoe ycuaue Q pasHo:

Q=0,5-0,715-435-140 + 0,3.38 000 = 21 800 + 11 400 = 33 200 H.

MNpencrehoe ycunme( npu eo=0) Ha 3aknajnylo AeTalb NPHHHMaeM MH-
HAMAJIbHBIM H PABHHIM:

aaa 1-ro caysas Q=21050 H (u3 pacuera Ha packasbiBaHHe 6eTOHa);

Aast 2-ro caysas Q@=29700 H (u3 pacuera Ha cMaTue noa cdepuye-
CKHMH BHCTYNAaMH).

B. Tpe6yerca onpexeauTb pacdeTHOe NpefelbHOe YCHAXHE HAa MITaMIoO-
BaHHYIO 3aKJIaAHYI0 HeTafib MaHeNH BHYTPEeHHed CTEHH Ra CTaAMH BO3Be-
JeHus 3AZHAA, KOorAa OTCYTCTBYeT NPHIPY3, TaK Kak BoileJexamue na-
Heslb NEPEKPHITHA H APYrHe KOHCTPYKUHH ellle HE CMOHTHPOBAHH.

Pacuernnie comporusnenusa GeroHa ¢ yueroM KosddHUHeHTOB ycho-
BHA ero paboTHl ® OTHYCKHOH NPOYHOCTH, paBHo#t 0,7 R,, COCTaBJSIOT:

Ry = [Ry] Yy, 5, s, = 5,850-0,935 = 5,5 MIla;
Rot = [Ro4] 15, 1s, Y5, = 0,565-0,935 = 0,53 MITa.

PacueTnoe mpefenbHoe ycunle Q onpemensieM cAeAylOUIHM 06pasoM.
1. TTo npouHocTH Ha pacKaJblBaHHe GeTOHA MOJIOCOBBIMH aHKEPAaMH CO
chepuueckumn BrCTynaMe — no dopmyae (52):

9o =1; 9, =1; Loy = 235 Mm; by = 2.30 + 30 = 90 mm;
p=0; N'=0; Q=1.1.235.90.0,53 = 11 200 H.

2. [lo npousocT Ha cMmaTHe OeToHa mOA COHEPHYECKHMH BHICTYNaMu
PacTAHYTHIX MOJOCOBbIX aHKepoB — no dopmyne (54):

Q=1,33)5,5-44,5 (19 — 8) 8.2 = 24 400 H.

3. [To npouHocTH Ha OTKa/AbiBaHHe GETOHA DPACTAHYTHIMH TOJOCOBLIMH
aukepamu (puc. 35) — no ¢opmyae (55):

N'=0; Q=0,5.0,53 (325 - 110) 140 = 16 100 H.

IMpenensHoe ycuive Ha 3aKAajHYl0 HeTalb Ha CTaJHH BO3BEReHHA
3faHHA NPHHMUMAaeM MHHHMAJbHuIM, paBueM Q=11200 H (u3 pacyera Ha
packaabiBanne GetoHa).

Npumep 12. Hcxonunie nanubie Te e, yto W B opumepe 11, [lpm
STOM K IUITAMOOBAHHOH 3aK/JaAHOM AETaJH MAPHJONKEHO Yycuawe Q c 3KC-
neHTpucHreToM ep=15 mm (puc. 35,6).

A. Tpe6Gyerca onpeaeauth pacueTHoe NpelejbHOe YCHJME Ha MITaMno-
BAHHYIO 3aKNajJHYI0 HeTaNb MaHeNH BHYIpPeHHell CTeHH 3JaHHA AJs1 IKCe
nAyaTalHOHHBIX YCJOBHMH.
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Pacuer npon3BoxuM B ClEAYIOUIEM AOPSAKE.

1. ITo npounocts Ha PACKa/bBanHe GeTOHA MOJIOCOBHMM aRKepaMmui

1-# cayuait (cm. npumep 11); Rp=0715 MIla; b=140 mm; @p=1;
¢, = b lsq =235 mm; b;=90 MM; p=0; N’=19500 H.

Mo ¢opmyne (59) Haxoimm

by(b—bys 30 (140 — 30)2 363 000

= = = = 28,8 M.
T= 26+ ba)b  (2-30 4 30) 140 12 600 -
Mo ¢opmyre (58) paccuuTnBaeM nperenbhoe ycuaue Q:
9p %o Lsa ba (Rt -+ 40 1) +0,3 N/
1ot
’
1.1.235.90.0,7154-0,3-19500 20 950
= = 13800 H.
1 15 1,52
28,8
2-i cayvaii (cu. npumep 11); @, =1,3; N’=35 000 H.TTo dopmyue (58)
1,3.1.235.90.0,715 - 0,3. 38.000 31 100
. 15 1,52
+ 28,8

9. [To npoYHOCTH Ra OTKajniBalne GeTOHa NOJOCOBHIMA aHKepaMu:
1- caysadi (cm. mpumep 11): A=325 Mm; ¢=110 mm; N'=19500 H.
Io ¢dopmyae (61)

_ 0,5Rb,(h+c)b+0,3N'
X
143,65 )
0,5.0,715.435.140 4 0,3-19 500 _ 27 650
= R = Tan ~ NI0H
970
2-i caywah (cm. npumep 11): N’=38000 H.
ITo dopmyne (61)
0,5.0,715.435.140 -}- 0,3-38 000 33200
Q= + - — 23500 H.
143,5 15 1,375
™ 140

3. o onpepenexnio pacTArMBaioulero ychans B HanGonee  mampsi.
REHHOM MOJIOCOBOM aHKepe:

1-ft caysat. TIpegensHoe ycunne (apu e,=15 mM) Ha 3aknagnyio aee
Tanb NPUHHMAaeM NO MHHHMaabHOMy 3HadeHHio Q=13800 H (u3 pacuera
Ha packaiauBaHue GeToHa),
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Mo dopmyae (57) apu s=55 MM

Qm=-‘§_+-‘lﬂ°= ’3280" + l3220''5=6900+3760=wtsson.
S

2-it cayuaii, Ipeenvnoe ycunue (opu =15 M) npuaumaem: Q=
=20400 H (u3 pacyera na packainiBanue Gerosa);

20 400 20 400-15
+

Qo= > = 10 200 -} 5540 = 15 740 H.

4. o npounocTu HauboJee HaNpPAKEHHOTO DOJOCOBOrO  aHKepa —
no Qopumyie (56)

Qsa = 0,995, Ry Aggy =0,9:0,8-215 (6.25) = 23200 H > 15740 H.

5. [To mpoynocTH mHa cMsiTHe GeTOHa mOA CQEPHUCCKHMH BLICTYHAMH
HanGo/see HanNpAKEHHOro NOJOCOBOrO0 aHkepa — mo gopmyae (60)

Qsa=1,33V Ry Agp (19— ngp) np,
rae Ry =8,14; Agp=44,5 Mm% ng, =8,
Q0 = 1,33 V8,14 . 44,5 (19 — 8) 8 = 14 800 H.

1-it caysaft. Q.,=14800 H>10660 H.

2-t cayvait. Qg,=14 800 H<15740 H u, caepoBaTencHo, MaKCHMaJa“HOe
ycu/ane Ha RanboJsiee HANpPAKEHHHA aHKep MOXKET OulTb MONYUIEHO PaBiubiM
14800 H, a ycuaue Ha 3aKJaXHyi0 AeTajib onpeleseHo H3 Gopmyan (57)2

Q= Qsa _ 14 800 _ 14 800 = 19200 H.
__l__ 39_) (L-I— 15 ) 0,773
( 2 + s 2 55

Jlag aKcnayaTaUHOHHBIX YCJOBHE 3JaHHf pacueTHOe NpeAesbHOe ycH-
guc (Opu €=15 MM) na 3akJafHyl0 Aerajb NPHHUMAEM N0 MHHHMAaabHLIM
PacCYCTHRIM 3HAYCHHAM!

s 1-ro cayuas Q=13800 H (n3 pacuera Ha packajbiBaHHe GeTOHA);

ana 2-ro cayyas Q=19200 H (u3 pacuera na cMaTHe O6eTOHa mOA
cepHUCCKIMHA BbICTYNaMu),

B. Tpebyerca onpelleanTp pacueTHOe NpeledvpHoe YCHJIWE HA ITAMiO-
BAHHYIO 33aKJaAHYI0 JeTajb NaHeJH BHYTPCHHefl CTeHbl Ha CTalMH BO3Be-
AeHns 34aHHuA, KOTAa OTCYTCTBYET MPUrPy3Ka, Tak Kak Beiliejexauias na-
Heab NEpeKPHITHA H APYTHe KOHCTPYKUHH He cMoHTHpoBansl. [fanens BRHYTs
peutiei crennt nMeer 70 %-Hyio oTmyckHyio npouuocTh Geroma.

Pacuer npoussosum caenyiomum oGpasom. 1. [To mpouHocTH Ha pacs
Kajbipaupe GeToHA NONOCOBHIME auKepamu — no Qopmyse (58) mpr @p==
=1I; ¢;=1; 1;4=235 wmM; b(’i =90 MM; Ryp~053 MIla; u=0; N’'=

=0, eg=15 MM} r=288 mMm:

1.1.235.90.0,53 11 200
+ 28,8
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2, Mo WPOYHOCTH Ha OTRanwpanne Getora 100 QopMyse (61) npr.
N'=0
0,5.0,53.435.140 16 200

= = = H,
e 15 1,375 11800

3. Mo onpenesenno pacTaruBaloniero ycuans B Hanbosee HanpsKeH-
HoM auKepe,

Ipenensnoe ycnane (npu €o=15 MM) Ha 3aKN3AHYI0 AETa]b NPHHH-
MAEM DO MHHMMaabHOMYy 3dadenmo Q=7 400 H wus pacuera na packajti-
BJlIHC OeToHa.

[To gopmyne (57)

74060 7400.15

= T po
sa 2 ah

= 3700 - 2020 = 5720 H.

Hockonvky Q,,=5720 H<23200 H, pacder no RPOYHOCTA nNOJAOCO-
EOTO 2HKEPa HC NPOI3BOLHM.

4. Tlo upourocTh Ha cMsatee GeToHa NOA CepHYECKHMH BHCTYRAMi]
anxepos no topmyae (60)

Qs =1,33 V5,5 44,5 (19— 8)8 = 12200 H > 5720 H.

Takum o6pasoM, B cTaguu BO3BeIeHHA 3AaHAA NPeAeabHOC YCHJHE
npu €=15 My Ba 3akaaanyl xeraan cocrasnser Q=7400 H u3 pacucs
la HAa pacKaaubiBaHHe GeTOHA MOJOCOBbHIMH aukKepami,
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