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[IpuBeneHb! BapuaHThl KOHCTPYKTUBHBIX PEIICHUN 3aCTEHHOTO U OeCTpaHIIEHHOTO
TpyOUYaTOro ApeHaka ¢ UCMOJIb30BaHUEM I'€OTEKCTUIBHBIX MAaTEpUAJIOB U METOJIbl X pacueTa.

JlaHbl yKa3aHuUs 110 TEXHOJIOIMH YCTPONCTBA 3aCTEHHOI'O APEHAXa B Pa3IMYHbIX
yAEPKUBAIOIIMX IPOTUBOOIOJI3HEBBIX KOHCTPYKIMSIX U O€CTpaHILIEHHOTO IpeHaka.

W3noxxeHa METOMKA UCTIBITAHUM I€OTEKCTHIIBHBIX MaTepUajIoB Ha (UIbTPALUIO; IPUBEACHO
OIIHMCaHKE IPOrpaMM pacyeTa IPEHAKHBIX KOHCTPYKIUi Ha DBM 1 aHbl KOHTPOJIHHBIE
IPUMEPBHI.

IIpeauciioBue

OCHOBHBIMU 33/1a4aMU [IPU CTPOUTEINHCTBE aBTOMOOMIIBHBIX JIOPOT SIBJISIFOTCS] COKPAILIEHHE
MaTepUATIOEMKOCTH, CPOKOB U CTOMMOCTHU PabOT, CHUKEHUE TPy 103aTpaT U
9KCILTyaTallMOHHBIX PacXo/0B. Pemienre 3Tux 3aa4 0COOEHHO Ba)XKHO MIPU COOPY>KEHUU
JIOPOT B OTIOJI3HEBBIX PaiOHAX M3-3a HEOOXOAUMOCTH 00ECIICUCHNUS TUTEIHHON
YCTOWYMBOCTH OTKOCOB 3€MJISTHOTO MOJIOTHA U JOPOT Ha CKJIOHAX.

Haubounee s3¢dpexrrBHas Mepa 1Mo npeoTBpaIICHUIO OMOI3HEBBIX eopMaIuii -
MCTIOJIb30BaHUE KOMIUIEKCA TIPOTUBOOITOI3HEBBIX MEPOIIPUATHH, BKIIIOYAIOIINX, KaK MTPABHJIO,
MOBEPXHOCTHBIN BOIOOTBO/, YEP KUBAIOIIUE KOHCTPYKIMHU | T.I1. KpoMe Toro, kK 3TUM
MEPONPHUATHAM OTHOCUTCS YCTPOMCTBO 3aCTEHHOT'O ¥ TOPH30HTAILHOTO OECTPAHIIEHHOTO
TpyO4aToro npeHaxa, MepBbIii U3 KOTOPBIX MPeIHa3HAYEH ISl 0TBOJIAa TPYHTOBBIX BOJ M3-3a
YIEPKUBAIOMINX KOHCTPYKIIHA, BTOPOH - IJIsl OCYIICHHS OTKOCOB BHIEMOK M OMOJI3HEBBIX
CKJIOHOB.

Hacrosmue Meronuueckre peKoMeHIalMK pa3paboTaHbl HA OCHOBE BBIMOJIHEHHBIX B 1985-
1987 rr. uccnenoBaHuil APEHAXKHBIX KOHCTPYKIMNA C IPUMEHEHUEM T'€0TEKCTHIIBHBIX
MaTepUasoB, MpeIHa3HAYEHHBIX JIJIS HCTIOIb30BaHUs B3aMEH TPAJUIIMOHHBIX JPEHAXKHBIX
KOHCTPYKLUH U3 3€pHUCTBIX MaTEPHAIIOB.

Mertoanueckue peKkoMeHIaIuu pazpadoTanu KauauaaTel Texaudeckux Hayk FO. B. IlynoB u
JI. 1. Cemennses npu ydactuu uHxX. T. FO. YTkunoit (Coro3mopHun) U KaHa. TexH. Hayk J. H.
Cunaraaze (TOwIrumpoaBTOI0pTPAHC).

3aMeuaHus ¥ MOXKEIIaHUs TI0 HACTOSIIEH paboTe mpockOa HaIpaBJsTh 1Mo anpecy: 143900,
MockoBckas 001., T. banammxa-6, m. OuTy3uactos, 79, Coro310pHUH.



1. O01mue mojgokeHus

1.1. Hactosmue MeTtoandeckue peKOMEHIANH pa3pab0TaHbl B Pa3BUTHE OCHOBHBIX
nosnokeHui coorpeTcTByronux rias CHull 2.05.02-85 u CHull 3.08.03-85 u
IIpeIHa3HaYeHBbl AJI1 IPUMEHEHHUS [IPU IPOEKTHPOBAHUM U COOPYKEHUH aBTOMOOUIIBHBIX
JIOPOT B CII0’KHBIX MHKEHEPHO-T'€0JIOTHYECKUX YCIOBHUAX B3aMEH TPaJIULMOHHBIX JPEHaKHBIX
KOHCTPYKLHMH, BKIIIOYAIOIIKX (PUIBTPYIOLIHE OOCHINKH U3 36pPHUCTBIX MaTEPUAIIOB, B TOM
YUCJe B3aMEH JIPEHAXHBIX TPAHILEH, TPOPEe3€il, IITOJIEH U rajlepe.

MeTtoauueckne peKOMEHAAUU MOTYT OBITh TAK)K€ MCIIOJIb30BaHbI IIPU OCYILIEHUH
KOTJIOBAHOB U CTPOUTEIBHBIX IIJIOIIAJ0K Ha CKIIOHAX, MOKPBIX BBIEMOK M IIpU
BOCCTAHOBJICHUM 3aCTEHHOTI'O JPEHAXKA PA3IMYHBIX YIEP/KUBAIOIINX IIPOTHBOOIIOI3HEBBIX
KOHCTPYKIIHH.

1.2. IIpeanoxkeHHbIe TEXHHUSCKHUE PEIICHUS] PACCYNTAHBI Ha UCIIOJIb30BAHNUE B KAUECTBE
OCHOBHOTO JIpEHUPYIOLIETO 3JIEMEHTAa KOHCTPYKIUH HETKAHOTO UTJIOPOOUBHOTO
r€0TeKCTUIILHOTO MaTepualia, U3roTaBIuBaeMOro U3 CUHTETUYECKUX BOJIOKOH.

BapuaHTbl KOHCTPYKTUBHBIX PELIEHUH HA3HAYAIOT 110 pe3yJibTaTaM TEXHUKO-
HKOHOMUYECKOTO CPABHEHUS C Y4eTOM (PU3UKO-MEXaHUUYECKUX CBONCTB I'PYHTOB U
BO3MOXKHOCTEH TEXHOJIOTHUECKOT0 000py 10BaHMUSI.

1.3. Ilepen npoekTHpOBaHHEM KOHCTPYKIIHI 3aCTEHHOTO U OECTpaHIIEHHOTO
TOPH30HTAIEHOTO TPYOUYaTOTo IpeHaxa ONMpenesiIoT MOPUCTOCTh U KodddurtueHT
(GuIbTpai TPYHTOB OIMOJI3HEBOI'O MAaCCHBA U IOMYCTUMBIN YpOBEeHb 0OBOAHEHHUSI TOJIITI
TPYHTOB, IPH KOTOPOM OOECIIeunBaETCS 3aaHHas CTENCHb YCTOMYMBOCTH OTKOCA HIIH
OMOJI3HEBOI0 CKJIOHA. DTOT 3TAIl PaCU€Ta BBITOIHSIIOT IO U3BECTHBIM METOAMKAM UJIU 1O
nporpammam pacuera Ha 9BM [ 4, 5] Ha OCHOBaHUU HHKEHEPHO-TEOJIOTMUECKUX U3bICKaHUN
U TaHHBIX (PU3HKO-MEXaHUUECKHUX CBOWCTB IPYyHTOB.

1.4. YcTpoicTBO IPEHAKHBIX KOHCTPYKLUHN CIIeyeT OTHOCUTh K CKPBITHIM paboTam, Ha
KOTOpPBIE 0(OPMIIICTCS] COOTBETCTBYIOIIMN aKT ¢ 0053aTENBHOM perucTpanyel KayecTna
re0TEeKCTUIHLHOTO MaTepHana, ero CIIOUIHOCTH, OJHOPOIHOCTH; IPUBOIATCS TACTIOPTHBIE
JAHHBIE W PE3YJIbTaThl KOHTPOIBHBIX UCIIBITAHUI.

2. OcHOBHBIE TPEOOBAHUSA K Ie0TEKCTUIbH
bIM MaTepuaJam

2.1.B APCHAXKHDBIX KOHCTPYKIHUAX OOIYCKACTCA IIPUMCHSITh I'COTCKCTUIILHBIC MAaTCPHAJIbl U3
CHHTCTHYCCKHX BOJIOKOH TOJBKO OJHOI'O BHJa (IIOJII/IBq)I/Ip, TIOJIMITPOMNUIICH,
OJIMBUHUIIXJIOPHU A, HOJ'II/IaMI/II[) HJIM UX CMCECH, ITPH OTOM IPCANIOYTCHHUC CIICAYCT OTAaBaTh
TCOTCKCTUWIBHBIM MaTCpHaiaM U3 ITOJIUIIPOITHICHOBBIX BOJIOKOH, HanboJce YCTOfI‘lPIBbIX K
BO3JJCI>3CTBVII-O KHCJIOT, e04et u MHKPOOPTaHHU3MOB.

2.2. Tlpu npoeKTUPOBAHUHU 3aCTEHHOTO JPEHaXa CAeAyeT UCTIOIb30BaTh HETKAHbIE
re0TEeKCTUIIbHBIC MaTepuaibl TOIKUHON He MeHee 0,3 cM, a OecTpaHieiiHOrO TpyO4aToro
JIpeHaxka - ToamuHoi He menee 0,1 cM.

PacueTHble XapaKTEpPUCTUKH F€OTEKCTUIBHBIX MAaTEPUATIOB HA3HAYAIOT MOCJE UX UCTIBITAHUMA
B J1abopaTopuu Ha PIIIBTPALIMOHHBIX Tprbopax tumna npudopos Coro3nopuu (mpwit. 1). Jlas



MPEABAPUTEIIBHBIX PACUCTOB JOITYCKACTCA UCII0JIb30BaTh JaHHBIC, IPUBCACHHBLIC B
TCXHUYCCKUX YCJIOBHAX HAa TCOTCKCTUIILHBIC MATCPUAJIbI.

2.3. PacueTHy0 TOJIIIMHY I€OTEKCTUIBLHBIX MaTepHAJIOB ONPEACIISIIOT Ha 00pa3iie pa3MepoM
50 " 200 MM, paBHOMEPHO MPUTPYKEHHOM Harpy3Koi, COOTBETCTBYIOIIEH BeCy TpyHTa B
HATYPHBIX YCIOBHSX, KaK CPEIHEE U3 3aMEPOB KaXKIOW U3 YETBIPEX CTOPOH 00pasia ¢
noMouipto TosmuHomepa coraacHo 'OCT 15902.1-80.

B ycnoBusx cTpouTenbHBIX OpraHu3aluii JOMyCKaeTCs HCIOIb30BaTh MUKPOMET.

2.4. O1HUM U3 KPUTEPUEB KAYECTBA U IKCILTyaTallMOHHON Ha/IEKHOCTH I€0TEKCTUIIBHBIX
MaTEpHaJIOB SBIISETCS €r0 OAHOPOJIHOCTD, IIOKA3aTeNIEM KOTOPOU CIIy’KHUT BBIPDA)KEHHOE B
IIPOLEHTAaX OTKJIOHEHHUE TOJIIUHBI WJIM MACCHI 110 IUIOIIAAH ITOJI0THA. DTO OTKIIOHEHHUE IS
TFeOTEKCTUIIBHBIX MAaTEPUAJIOB, UCIIOIb3YEMBIX B IPEHAXHBIX KOHCTPYKLUAX, HE JTOIKHO
npesblmath 10 % B CTOPOHY YMEHBILIEHUS OT CpeIHEro 3HadeHus. Hanuuue pa3pbIBOB U JbIp
Ha II0JIOTHE T€OTEKCTWJIBHOI'O MaTepuasa HeJO0IyCTUMO.

2.5. 'eotexkcTuibHbIe MaTepualibl (0COOEHHO U3 TOJIMIIPONTHIICHA, TOTUBUHIIXIIOPHIA U
HOJIMAMHUJA) CIIEAYET XPaHUTh B YCIOBHAX, HCKIFOYAOLINX ITONalaHue Ha HUX BOJbI, IbUIN U
00JIy4eHHUE UX COJIHEYHBIMHU JIy4aMHu.

3. IlpoekTHpOBaHHKE 3ACTEHHOIO JPEHAXK a

3.1. 3acTeHHBIN ApeHaX MpeAHa3HaYeH JAJI1 OTBOAA IPYHTOBBIX BOJI M3-32 YIEPKUBAIOIINX
MIPOTUBOOIIOJI3HEBBIX COOPYKECHUM.

3aCTEeHHBIN JpeHaX U3 T€OTEKCTIIIbHBIX MAaTEPUAJIOB YCTPAUBAIOT B BUJIE CILUIOIIHOMN
IIPOCIIOMKH WU OTIEIBHBIX MTPOCIOEK, PACTIONAraéMbIX 33 YACPKUBAOIIUMU KOHCTPYKIUSIMHU
TUMA COOPHBIX MJIM MOHOJUTHBIX TOAOPHBIX CTEH U CTEH, COOPY>KaeMBIX METOJIOM "cTeHa B
rpyHTe", 3a O0JIMIIOBOYHBIMH IJIUTAMH B KOHCTPYKIMSIX U3 OYpOHAOUBHBIX CBal, 1M0A
MOKPBITHEM U3 ITHEBMOHAOPHI3ra UITU TUTUT B HATEIHHBIX KOHCTPYKIMSIX U KOHCTPYKITHSIX
AHKEPHOI'O KPEIJICHUS.

Bo Bcex cimyuasx yCcTpoiCTBa IpeHaka U3 FeOTEKCTUIIBHOIO MaTeprasa HIKHIOK 4acThb
IPOCIIONKH 00EPTHIBAIOT BOKPYT Mep(oprpoBaHHON ApeHAXHON TPYOBI, @ OTBOJ BOJBI U3
TpyOBI OCYIIECTBIIAIOT YEPE3 IPEHAKHBIE OKHA, YCTPAUBAEMBbIE B TEJIE YAEPKUBAIOIIETO
COOpY>KEHUS Ha YPOBHE Pa3MELICHHUS APECHAXKHBIX TPYO.

3.2. Ilpu popMHPOBAHNY 3AIUTHOTO HIJIM HECYIIETO MOKPHITHS U3 TOPKPETOSTOHA MITH
MOHOJIUTHOTO OETOHA 1O TOBEPXHOCTH YJIOKEHHOW Ir€OTEKCTUIILHOM MPOCIOMKH, HAITPUMED
IpU yCTPOICTBE HAreJIbHOM KOHCTPYKIUH (pHC. 1), MEXIy MPOCIONKON U3 T€OTEKCTUIIS U
MOKPBITUEM pa3MELIAOT MPOCIONKY U3 BOJIOHENPOHUIIAEMOT0 MaTepuaa, HanpuMep 13
NOJIMATUJICHOBOW IVIEHKH, JUISl 3aIATHl T€OTEKCTUIIA OT KOJIBMATALUU €TI0 [IEMEHTHBIM
pacTBOPOM.



Puc. 1. Cxema HaresbHON KOHCTPYKIUH:

1 - 10TOK; 2 - IpEeHa)KHOE OKHO; 3 - MOKpBITHE; 4 - apMaTypHas CeTKa; 5 - Hareiu; 6 -
IPOCJIONKA U3 BOJOHETIPOHUIIAEMOT0 MaTepuaia; 7 - FeOTeKCTUIIbHBIN MaTepual

3.3. PacueT KOHCTPYKIHMH 3aCTEHHOTO ApeHaKa") PHMEHEHHEM ré0TeKCTUILHOTO MaTepHana
B 00IIIeM CITy4yae BBIIOJHSIOT B TAKOW MOCJIEI0BATENBHOCTH (pUC. 2):

*) IlenecooGpasHo BEIOTHATE Ha IBM 110 paspaGoranHoii B CorosnopHuu mporpamme P3/1

[3].

OIPEIEIAIOT MAKCUMAIIBHBIN IIPUTOK BOIBI ¢ 5, K APEHAXKY IIPU PaCYCTHOM ypOBHE H
TPYHTOBBIX BOJ;

YCTaHABIIMBAIOT HArpy3Ky P OT rpyHTa Ha Fr€OTEKCTUIIbHBIM MaTepuall B YPOBHE
PacIoyIOKEHUs IPEHaXHON TPyObl M ONPEACISAIOT PACUETHYIO TOIIUHY d , T€OTEKCTUILHOTO
MaTepuaa;

BBIYHUCIISIIOT 00BEM BOJIBI ¢ , KOTOPBI MOKET MPOUTH Yepe3 MOMEePeYHOe CEUCHHE
T€OTEKCTHIILHOTO MaTepHaa (¢ y4eToM ero 00XaTHsi TPYHTOM) B YPOBHE PACIIOJIOKEHHUS
JpEeHaKHOU TPYOBHI;

Ha3HAYaIoT (B Cllyyae HEOOXOAMMOCTH) IIONIA/b ITONIEPEYHOTO CEUCHUS [ IPEHAKHOTO
KaHaJla ¥ ONPeAEISAIOT PacCTOSIHUE [ MEXKAY IPEHAXHBIMH KaHaJIaMU;

HAa3HAYaIOT TUII APEHAKHON TPYOBI U ONPENEIISAIOT €€ BOJOIPUEMHYIO CIIOCOOHOCTb ¢ g ,
CKOpPOCTb OTTOKA BOJIbI U3 JPEHAXKHBIX TPYO V), M €€ MaKCUMaJIbHBINA PacXoi q o ;

OTIPEICIISAIOT PAacCTOSHUE L MEXy TPEHaKHBIMU OKHAMMU.



C L
n I.J1 -. " ?I#‘l-.l |'- I.‘- "
‘-.Il"—r.t- .-1..1.' ,::
2 i s wl ) :
: ”F 1}. S, e e
] I
\

Puc. 2. CxemMa 3aCTEHHOT0 JApeHaxa:

1 - moanopHas creHa; 2 - IPEHa)KHOE OKHO; 3 - JIOTOK; 4 - KaHAJT; 5 - TCOTEKCTUIIb; 6 -
IpeHakHas Tpyoa; 7 - TPyHT

3.4. MakcuMaJTbHBIN TPUTOK BOJIBI K 3aCTEHHOMY JPEHAXKY Ha YYaCTKe JJTUHBI CTEHBI / (CM)
OTIpeNeNsIoT 1o (hopmyie

rae K ¢ - koo dunment GuibTpanuy rpyHra, cm/c.

3.5. PacueTtHyto TONIMHY d « TEOTEKCTHIIBHOTO MaTepuaia yCTaHaBIMBaIOT B 1adopaTopun
P CKAaTHH 00pa3iia TeOTEKCTHIIS MO Harpy3Koi P, COOTBETCTBYIOIICH BECy TPyHTA B
HATYPHBIX YCIIOBHUSIX U ONPEesieMoid o (hopmyIie

L 4 P
P=[g(h-H)+H(g-g,)+q]tg’(45-2)-2Ctg(45- &), 2)

TIC g U gg - 00BbeMHAas INIOTHOCTH COOTBETCTBEHHO I'pyHTa U BOJHI, H/M3;

h - paccTosiHHE OT IOBEPXHOCTH IPyHTA JI0 YPOBHS Pa3MELICHUS APECHAKHOU TPYOBI, M;

q ' - IpuBeICHHAs yAelbHas MOBEPXHOCTHAs Harpy3ka, H/wm;



J - yroJi BHYTpPEHHETO TPeHHUs TPyHTa, IPas;
C - cueruienue rpyHra, Ila.

3.6. O6BbeM BOJBI ¢ , KOTOPBI MOKET IPOUTH Yepe3 MOMEePeUuHOe CeYEeHHE T€0TEKCTUILHOTO
Marepuaia B YpOBHE APEHAKHOUN TPyOBbl, COCTaBISET

g=1dKgpmx, 3)

rie K gm - Ko3QPUIUEHT NPOA0IBbHON (PUABTPALUH F€OTEKCTHIBHOIO MaTepHaa C y4eToM
ero o0Xxatus Moj Harpy3kou P, cMm/c;

X - KO3 QUIUEHT, yUUThIBaomuil cHkeHue K g, B IIpoliecce KoabMaTalluu
IF€OTEKCTUIIBHOIO MaTepuania.

Kosdpdunments K 4, 1 x onpeesaoT Ipy UCTIBITAHUAX Ha (QUIIbTPALMOHHBIX IPUOOpax
(Tumna mpubdopoB Coro310pHNHN) 00pa3IOB T€OTEKCTUIISI IPU YCIBHON Harpy3ke P (CM. mpuiL.

).

3.7. D¢ dexTuBHas paboTa JpeHaka B TEUCHHE BCETO CPOKA CIIyKObl COOPY>KEHUSI MOXKET
OBITH OOecrieueHa JIUIIb TPU COOIOCHUN YCIOBUS

R “)
501041
HK p£d K pmx. 6))

W3 ycnoBus ( 5) MOKHO OIpenenuTs Heo0X0auMble d  UiH K g, T€OTEKCTUIBHOTO
MaTepuana:

HK,
Kom® %€ (6)

3.8. IIpu OTCYTCTBHY reOTEKCTHIIBHBIX MaTEPHUAIOB ¢ HEOOXOANMBIMH XapaKTEPUCTHKAMU
IIPOMYCKHYIO CIIOCOOHOCTE ApeHa)ka YBEIMYUBAIOT ITyTEM YCTPOICTBA Ha THUIbHOU
(oOpareHHOH K TPYHTY) MIOBEPXHOCTH CTCHBI BEPTHKAIBHBIX KaHAJIOB, (POPMHUPYEMBIX ITPH
0eTOHMPOBAHUH MOHOJHMTHBIX CTE€H MJIM U3TOTOBJICHHUH TTaHeNei U OJI0KOB U COOPHOM
BapHaHTe.

Jlnst coxpaiieHust BpeMEeHH OTBOJIa BOJBI M3-32 YIEPKUBAIOIIIETO COOPYKEHHUST BEPTUKAITBHbBIC
KaHaJIbl COETMHSIOT TOPU3OHTATLHBIMU WJIM HAaKIIOHHBIMU KaHAJIaMH, PAcIoaraéMbIMU 4epes
1,0-1,5 M o BricoTe cTeHbl. Bo Bcex cimyuasx JuiMHa BEpPTUKAIBHBIX KaHAJIOB J0JkHA Ha 0,5
M MPEBBIIATH PACYETHBIN YPOBEHB H TPYHTOBBIX BOJ.

3.9. O6beM BOABI ¢  , OTBOJUMOM 110 BEPTUKAIBHOMY KaHAJy, ONPEEIISoT 10 hopmyIie
2g H,
g=bzC, ¥ 300 (7)
rne b v z - COOTBETCTBEHHO LIMPHHA M TTIyOHHA KaHaNa, CM;

C 1 - xoopdunuenr llle3u; nns 6eronnsix cren C;=0,7;



g - YCKOpeHHe CBOGOHOrO MaieHus, M/c’;
H |, - pacyeTHBIN ypOBEHb IOHMKEHUS TPYHTOBBIX BOJI, CM.

HeOGXOI[I/IMOC paccTossHue [ MCXKAY APCHAKHBIMU KaHAJIaMH HAa3HAYAKOT U3 YCIIOBUA

£ q + qx ®)
NN
2g H
bz J—L
14 300

1= HKy -8, K & )

3.10. Ilpu paccrossHuM MeXy KaHajlaMu MeHee 1,5 M peKoMeHayeTcs, HCXO01 U3 yCIIOBUS
(9), yTOUHHTH IUIONIA b ONIEPEYHOTO CeueHUs KaHana. [ yOuHy KaHajga Ha3HA4YaloT B
npenenax ot 2 10 7 M, a HUpUHY - 1-3 cM.

HpI/I H€06XOI[I/IMOCTI/I YBCIIMUCHUA IUPHUHBI KaHaJIa 10 5cMm MCXKAY NOBEPXHOCTLIO
IIOIIIOPHOM CTEHBI M T€OTCKCTUIHHBIM MaTCprajIoOM CICAYCT pasMEIlaTb MCTANIMYCCKY IO UIN
1aCTMacCoOBYIO CCTKY, YTOOBI HCKIIOUHUTH MMPUIICTAHUC T'COTCKCTUIIA K CTCHKAaM KaHaJ1a.

3.11. IIpu BbIOOpE THIIA APEHAXKHOM TPYOBI CIIEAYET YUUTHIBATH, YTO TOATOK BOJIBI K TPyOe
JIOJIKEH OBITh paBEH BO3MOYKHOMY CTOKY BOJIbI B TpYOy uepe3 BOJIONPHUEMHBIE OTBEPCTHUS WIIH
OBITH MEHBIIIE €T0, T.€. HEOOXOIUMO COOJIIOIaTh YCIOBHE

gn £ q em, (10)
rac
qem=1"braninyVy; (1T)
Fy

[’ - nnuHa IpeHaxHou TpyOsl, M; [~ = ﬁ;
b1 ¥ a - COOTBETCTBEHHO JUIMHA U HIMPUHA BOJOIPUEMHOTO OTBEPCTHS, CM;
71 1 - KOJIMYECTBO OTBEPCTHIA B OJTHOM DAy IO nepudepun TpyOsr;
7 - KOJIMYECTBO PSIOB OTBEPCTUN HA 1 M JITMHEI TPYOBL.
CKOpOCTh OTTOKA BOJIBI ONPEACISIOT 1o hopmynam [ 1]:
JUTS TIIQIKOCTCHHBIX TPYO

Vip=200,2 R "8 %57 x 100; (12)
IUTst TOPUPOBAHHBIX TPYO

V=775 R "% %7 x 100, (13)

r7e R - ruipaBIuYecKuii paguyc ApeHaxHou TpyOsl, M; R = D /4;

D - BHyTpeHHHH quaMeTp TpyOsbl, M;



[ - YKIIOH JIPEHaKHOU TPYOBI; I = 12 a
@ - Yyroj HaKJIOHA IPEHaKHOU TpyObl K TOPU3OHTY, Ipaj; a = 0,5 | 2°.

[Tpu Hecobmoaennu ycaous ( 10) HEOOXOUMMO U3MEHUTH THIT APEHAKHON TPYyOBl MK
IPUMEHUTH TPYyOBbI OOJIBILIErO JUAMETPA.

3.12. OTBOJ IPYHTOBBIX BO/I, TOCTYMAIOIINX MO FT€OTEKCTUILHOMY MaTepUally U KaHajlaM B
JIpEeHaXXHBIE TPYOBI, OCYIIECTBISIOT Yepe3 APEeHAKHbIE OKHA, UMEIOIIUECS B YICPKUBAIOIIEM
COOPYXKEHHUH Ha yPOBHE IPCHAKHBIX TPyO. ONTUMATBHOE PACCTOSIHIE MEXITY APECHAKHBIMU
OKHaMU L yCTaHaBIMBAIOT U3 YCIOBHS pabOThI JPEHAXKHOU TPYOB! TOJHBIM CEYCHHEM:

L=—T_
Ky (14)

MakcuManbHBIA PacXo]l BOJBI ¢ o U3 APEHAXKHBIX TEPPOPUPOBAHHBIX TPYO OMPEIEISIFOT 110
dopmynam [ 1]:

VTS TJIAIKOCTCHHBIX TPYO
q0="58,1D>";%7x 105 (15)
IUTst TOPUPOBAHHBIX TPYO
qo=24,2 D> ;% x 10 (16)

3.13. Ilpu npoeKTHPOBAHUH 3aCTEHHOTO IpEHaXKa CIIEIyET YUUTHIBATh TAK)KE BOZMOKHOCTh
€ro yCTpOMCTBA TOJIBKO M3 F€0TEKCTUIILHOTO MaTepuraina. B 3ToM cilyyae HU>KHUN KOHEI|
MOJIOTHUIIA TEOTEKCTHIIS CBOPAYUBAIOT B PYJIOH, GOPMUPYS TEM CaAMbIM MPUEMHBIN KaHal
JUIsL OTBOJIA BOJIBI UE€pe3 OKHA U3-3a 3aCTEHHOT'0 IPOCTPAHCTBA.

Heobxonumoe pacctosinue L MeXly TpeHa)KHBIMH OKHAaMU IpU 3aJJaHHON 1IupuHe / ,
Te0TeKCTUIILHOTO MaTepuaia, (GOpMHUPYIOIIEro KaHall, ONpeAestoT 1o Gpopmyiie

L 248, K
K, (17)

[Mupuny /| pekoMeHayeTcsl IpUHUMAaTh B ipeAenax 1-3 M. MunumManbHoe paccrosiHue L
MEXIy JpeHaXHbIMU OKHamu coctaiiser 0,6 d (rae d - nuameTp okHa, cM; d * 7 cm).

IenecooOpa3HOCTh NPUMEHEHUS T€OTEKCTUIISA B3aMEH TPYO yCTaHABIMBAIOT IO PE3yIbTaTaM
TEXHUKO-9)KOHOMHYECKOTO CPAaBHEHUS PA3IMYHBIX BAPHAHTOB.

3.14. IIpu He3HAUYUTEIBHOM IPUTOKE IPYHTOBBIX BOJ K yAEPKUBAIOIIEMY COOPYKEHHUIO
pexoMeHayeTcst GopMUPOBATH 3aCTEHHBIN IPEHAX U3 OTIEIBHBIX MTOJOTHHII T€OTEKCTHIIS,
pa3MeNICHHBIX Ha ONPEEICHHOM PAaCCTOSIHUH IPYT OT Apyra. B manHOM citydae pacder
NPUTOKA BOJBI K IPEHAXKY BBIOMHSIOT 110 popmyiie (1), nmpunumas /=1, + 13 (rnel; -
HIMPUHA TOJOTHHINA T€OTEKCTHIISA, M; / 3 - PACCTOSIHUE MEXTy ITOJIOTHUIIIAMH, M).
OntumManbHOe 3HaYeHHE / 3 TPU 33JaHHOM NIMPUHE MOJOTHHUINA T'€OTEKCTHIIS OTIPEIENISIOT MO

bopmye



% K &= H Ky)
HKy . (18)

3.15. Jns nossimenus 3GPeKTUBHOCTA pabOTHI 3aCTEHHOTO JPEHaXKa JTOMYCKAETCs B3aMEH
JPEHAKHBIX KaHAJIOB yCTaHABIUBATH MEX]Ty MOAMOPHON CTEHON U N€OTEKCTHIILHBIM
MaTepUaIOM CHHTETHYECKYIO CETKY, IIPOAOIBHBIE U MONIEPEYHBIE CTEPKHU KOTOPOU BBEIECHBI
JpyT B JIpyra Ha riyOuHy He 0oJiee MOJOBUHBI UX AUAMETPa, IPU 3TOM BEPTUKAJILHBIC
CTCPIKHU CCTKU NOJIKHBI IPUMBIKATh K CTCHE. B03M0XHOCTE UCIIONB30BAaHUS TOI'O MJIM HHOT'O
TUTA CETKH OIMPENEISIIOT U3 YCIOBHUS

bz 086 R
— 1
A » (19)

rae R | - paauyc CTEpKHS CETKH, CM;

73 - PACCTOSIHUE MEX]Ly CTEP>KHIMHU, CM.

4. IlpoekTupoBaHue 0OeCTPaHIIEHHOIO
TPYOUaTOro JpeHax a

4.1. becTpaHIIeiHBIN TOPU30HTANTBHBIN TPyOUaTHIN ApEeHaX MPEAHA3HAUCH JJIsl OCYIIICHUS
OTKOCOB MOKPBIX BBIEMOK U OIOJI3HEBBIX CKJIOHOB. Ero BBIMOMHSIOT B BUI€ OTACIBbHBIX JAPEH,
pacroaraeMbIX WM MapajuiesIbHO APYT APYTY WK BeepooOpa3Ho 1o yriiom 1-4° k
ropusoHTanu (puc. 3). [I[pumeHeHue Toro Wi HHOro BapuaHTa paclojIoKEHUs IpeH
NPUHUMAIOT UCXOJSl U3 KOHKPETHBIX YCIOBUHM MPOM3BOACTBA pabOT B 3aBUCUMOCTH OT
BO3MOXKHOCTEH pacIoioKeHust O0ypoBOro cTaHka M y100CTBa OTBOJA MOCTYMAOMIEH 110
JpeHaM BOJBI 32 MIPEEIIbl BBIEMKH WIIN OIOJI3HEBOI0 MaccuBa. JIpeHbl yCTpanBaroT IIyTEM
BBEJICHUS B IIPEIBAPUTEIHHO MIPOOYPEHHBIE CKBAKUHBI IJIACTMACCOBBIX IEPPOPHPOBAHHBIX
TpyO, 3aKIIOYEHHBIX B 000JI0YKY U3 HETKAHOTO T€0TEeKCTUIIBHOTO MaTepuana.

)

4.2. BecTpaHIIEHHbIA TOPU3OHTAIBHBIN APEHAXK PACCUNTHIBAIOT B TAKOM

noCJICA0BATCIBHOCTH!

*) Pacuer 1enecoo0pa3Ho nmpoBouTh Ha OBM 1o paspaboranHoit B COHO3A0pHUH IPOTPaMMe
PTA[ 2].

OILICHHUBAIOT CTEIMEHb YCTOMUHNBOCTH OTKOCA WITU OIOJI3HE BOT'O CKIIOHA MPH Hanbolee
HEONMArOMPHUSITHBIX YCIOBUSAX BO3ICHCTBHUS IPUPOIHBIX (DaKTOPOB U OMPEACISIOT
HEOOXOUMBIN yPOBEHb MOHMWKEHHS TPYHTOBBIX BOJ B BLIOPAHHOM MECTE pa3MeleHHs
JIpeHaxa;



Puc. 3. Cxema GecTpaHIICITHOTO TOPU3OHTAIBFHOTO IPEHAXKA!

1 - 10TOK; 2 - BONOOTBO/IHAS YacTh JPEHBI; 3 - BOJONPUEMHAS YaCTh APEHBI; 4 - TPYHT; S -
YPOBEHBb I'PYHTOBBIX BOJ [10CJIE OCYLIEHHSI TPYHTOBOI'O MacCUBa; 6 - IOBEPXHOCTh
CKOJIbYKEHUS

HA3HAYaIOT TUII IPECHAXKHON TPYyOBI (Ti1agKoCcTeHHas!, rTOQpPUPOBAHHAS U T.I1.), €€ IUAMETpP U
THUI QUIBTPYIOUIETO T€OTEKCTUIILHOTO MaTepuaa s 000JI0UKU IPEH U ONPEEISIOT
MaKCHUMaJIbHO BO3MOXHBII MPUTOK BOJIbI B APEHY C YUETOM XaPaKTEPUCTUK IPYHTOB,
nepdoparyu JpeHaKHBIX TPYO B pacyeTHOTO KOd(GUIHECHTA MTOTIEPEIHON (HHUITBTpauu
TeOTeKCTUIILHOTO MaTepuaa;

HA3HAYaIOT YKJIOH JPEH U OMPEAEISAIOT MAKCUMAIbHBIN OTBOJI BOABI U3 JIPEHBI, CKOPOCTH
OTTOKAa, BOJIOIIPUEMHYIO CIIOCOOHOCTH JIPEHBI U €€ JUIUHY;

OTIPEICIIAIOT PACCTOSIHUE MEXTy IPEHAMHU, a TAK)KE BPEMs OCYIICHHS OIIOJI3HEBOI'O MacCHBa;
€cJIi He0OXOIMMO COKPATUTh BPEMS OCYIICHHUS, TO PACUeT YTOUHSIOT, TPUMEHSISI IpyTHe
TUIBI JPEH WK PUIBTPOB MO0 U3MEHSS PACCTOSIHUE MEXAY APEHAMHU.

4.3. OueHKy CTENeHH yCTOMYMBOCTH OTKOCA MJIU OIOJI3HEBOIO CKJIOHA, YCTAHOBIIEHHE MECT
pa3MenieHust JpeHaka 1 He0OX0AUMOTO YPOBHS OHUKEHUSI TPYHTOBBIX BOJ] BBIIIOJIHSIOT 110
M3BECTHBIM METOAMKAM WJIU IO IIporpaMMaM pacueTa ycroiuuBoctd Ha OBM [ 4 - 6]. Tun
JIPEHAXHOU TPYOBI U TEOTEKCTHIILHOTO MaTepuaia Ha3Ha4aloT C Y4€TOM TOTO, YTOObI
JaMeTp JpeH cocTaBisul He Oornee 0,9 nnamerpa cKBaKMHBL. PacueTHbI KO PHUIMEeHT
nornepevyHon GUIbTpali re0TeKCTUIILHOTO MaTepralia IPUHUMAIOT C YYETOM €ro
KOJIbMATAIlUY TPYHTOBBIMH YaCTHUIIAMH U OTIPEACIISIOT P UCTILITAHUN HA PUIBTPAITIOHHOM
npubope (tuna npubdopa Coro3a0pHIH) 00pa3iia Te0TEKCTHIILHOTO MaTepuaa npu yAeIbHON
Harpyske P ¢ :

L4
Pé¢=(gh+q¢)tg’(45- 2) (20)

4.4. MakcuMaJIbHBII MOATOK G ¢ yax BOABI K APEHE ONPEAEISAIOT UCXOAS U3 KPUTUYECKOU
CKOPOCTH (PMIIbTpAIK BOJbI B TPYHTE:

&7

q¢max=pDily » (21)
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rae D | - BHEITHUHN AUaMETp JpeHaXHOU TPYyObI, CM;
[ 4 - nnuHa apensl, cM; [4 = 100 cMm;
J ¢ - TpagueHT Hamopa Ha TpaHuIle TPyHT-IpeHa; J ¢ = 1

1 - aKTUBHAs IOPUCTOCTh IPYHTA;

_my
: 1072
1+5 . (22)

2

e - K03 (HUIUEHT TOPUCTOCTH;

W, - MAaKCUMaJIbHasi MOJIEKYJIIpHAsl BJIaroeMKOCTh I'pyHTa [ 7], % Macchl ckenera rpyHTa
(Tabm. 1).

4.5. Bo Bcex citydasix OJTOK BOJIbI K JIpEHE TOJIKEH OBITh paBeH (UM MEHbILIE) BO3MOKHOMY
BTOKY ¢ ¢ gn BOZBI B IPEHY, ONPEAEIIEMOMY XapaKTepUCTUKaMU (QHIBTPYIOIIEH 000I04KH U3
re€0TEKCTUIILHOIO MaTepHala, KOJM4eCTBOM U pa3MEPOM BOJOIIPUEMHBIX OTBEPCTUH B
JpeHaxxHo Tpyoe (cm. 1. 3.11):

q¢max£q¢em:lel4qun; (23)
q¢maxfqiem=bdninyVy, (24)

rie K ¢, - pacueTHbli k03¢ (HUIMEHT NonepeuHoN (pUAbTPALUK F€OTEKCTHIBHOTO MaTepUaa,
cMm/c.

Tabmuma 1

MaxkcumanbsHas MOJICKYJISIPHAA

I'pynT Pasmep vactun, Mm BJIarOEMKOCTb, % MacChl CKeJleTa
rpyHTa
ITecoxk:
KpYTIHBII 1-0,5 1,57
CpenHui 0,5-0,25 1,60
MEJIKHUHI 0,25-0,1 2,73
Ilecuanas neUIL 0,1-0,05 4,75
Nn 0,05-0,005 10,18
I'muna < 0,005 44,85

CKOpOCTh OTTOKA BOJBI U3 APEHBI V), 1 MAaKCUMAIBHBIN OTTOK ¢ o BOJBI OIIPEICIISIOT 110
dopmynam ( 12), (13), (15) u ( 16).
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4.6. Ecnu He coOmroaeTcst ycioBue 1. 2.3, TO He0OXOAMMO U3MEHHUTD THIT T€OTEKCTHUIHHOTO
matepuana. [Ipu HecobmoieHun yciaoBus 1. 2.4 cneayeT U3MEHUTh TUIl APEHAXKHOU TPYOBHI,
HaIpUMep TMEPEHTH Ha UCIIOJIb30BaHUE PEHAKHBIX TPYO ¢ OOJIBITHNM KOJIUIECTBOM
BOJIONIPUEMHBIX OTBEPCTUH WIIM MPUMEHUTH TPYOBI Oosbiero auamerpa. [Ipu stom
HEO0OXOAMMO BHOBB OTIPECIHTD ¢ ¢ a0 ¥ IPOBEPUTH COOITIOICHHE YCaoBUH T, 2.3 u 2.4,

B kauecTBe JONOTHUTETBHON MEPHI MOKHO HCITOJIB30BATh TAKKE YBEIMUCHUE yTiIa HAKJIOHA
JpeH 104 ° .

4.7. OnTUMaIbHYIO JJUHY / 5 BOXOIPUEMHOMN YacTh APEHBI (CM. puUC. 3) ONpeNeNsioT U3
ycii0BUsl 00ecre4eHNs BO3MOKHOCTH OTTOKa BOJIbI U3 IPEHBI PU paboTe APEeHAXHON TPyObl
IIOJIHBIM CEYEHHUEM:

L -

Is= taly (25)

OpHako B psijie CiIydaeB IpHU pacdeTe IpeH, 0OCOOSHHO MPHU MajioM Kodddunmente
bubTpay rpyHTOB, UTMHA BOAOIIPHUEMHON YacTH APEHBI MOXKET 0Ka3aThCs YPE3MEPHO
0O0JIBIION (HECKOIBKO COTEH METPOB). ITO MPUBOJUT K HEOOXOUMOCTH UCTIOTIB30BATh
creruaibHble OypoBbl€ CTAHKU U YBETUYMBATh CTOMMOCTD ApeHaxa. Creayer Takxke
YUYUTBIBATh U TO, YTO MAaKCHUMaJIbHAs JJIMHA JPEH OMPEACIISIeTCS] B OCHOBHOM I'€0JIOTMUECKUM
CTPOCHHEM OIMOJI3HEBOI'0 MACCHUBA M MOXKET COCTABUTH BCETO HECKOJIBKO JIECATKOB METPOB.
[ToaTomy mpu pacdere JUIMHBI BOJOTIPUEMHON YacTH JPEH HE0OX0UMO COOII0IaTh YCIIOBHE

ldon } 15 + ln, (26)

rac l()on - AonyCTtuMas AjinHa JpCHLBI, OMPCaAcisicMan reoJIorndyCCKuM CTPOCHUEM
OIIOJIBHEBOT'O MaCCHBa U IMapaMeTpaMn 6yp0BOFO O60py,I[OBaHI/IH, CM,

ln - JAJInHa APCHbI OT BO,I[OC6pOCHOFO JIOTKa A0 Hadalia BOZ[OHpHGMHOfI 4aCTu, CM.

4.8. C yueToM yCTaHOBJICHHOTO 3HaYeHHUS [ 5 , @ TAK)KE TIOCTOSTHHOTO MTPUTOKA BOJIBI C
BCpXOBOﬁ JaCTH CKJIOHA PACCTOAHMUEC MECKAY APCHAMMU ITPHU MApalJICJIbHOM HUX PACIIOJIOKCHUN
L onpenenstot 1o ¢opmyne / 2/

b a5 g P - 422 2 (102 -2
2H, Ky x

rae Hj - pacyeTHbIN YPOBEHb TPYHTOBBIX BOJ, CM;

Ly =
; 27)

h ¢ - ypOBEHb TPYHTOBBIX BOJ Y JIpeHbI, cM; 1 o= 0,5 D .

IIpu BeepHOM paCTIONOKEHUH APEH BETUYHHA L o COOTBETCTBYET PACCTOSTHUIO MEXKTY
JpEHaMH B CPEOHEN YaCTH BOJONPUEMHOM JJIMHBI IPEH.

4.9. HeoOxoamMoe KOJIMYECTBO 74 JPEH OMPEACIISIOT 10 hopMyIie

8

ny= D (28)

rje B - myprHa WK 4acTh UIMPUHBI ONIOJI3HEBOI0 MaccuBa Mpu OJIOKOBOM BapHaHTE €ro
OCYILIEHUS, CM.

12



Ecnu L o> 1 M, TO pacyet nenaecoodpazHo MOBTOPUTH, MPUMEHUB APEHAKHbBIE TPYObI
0O0JIBIIETO JUAMETPA, U IPUHITH OKOHYATEIbHOE PEIIEHUE Ha OCHOBE TEXHHUKO-
SKOHOMHMYECKOTO CPAaBHEHHUS BapPHAHTOB.

4.10. ITomHOE Bpemst ocymieHus 1’ OMoJI3HEBOTO MacCHBa C YIYETOM BPEMEHH, HEOOXOIUMOTO
AJIA TIOCTOSAHHOTO IMIEPEXBAaTa 'PYHTOBBIX BO/, IMTOCTYIIAOIIUX C BerOBOﬁ qaCTHu CKJIOHA,
OTIPENIETISIOT 1Mo hopmyJie

T=
; (29)
LY
riae A - koahHUIMeHT, onpeaesieMblid 1o H, (Tabm. 2);
hy, - pacUeTHBIN YPOBEHb NOHMKEHHS TPYHTOBBIX BOJ (CM. PHC. 3), CM.
Ta0muma 2
z=ho/H, A z = ho/H, A z = ho/H, A
0 0,86236 0,3 0,817 0,7 0,597
0,05 0,86100 0,4 0,781 0,8 0,497
0,10 0,85700 0,5 0,734 0,9 0,357
0,20 0,84200 0,6 0,674

Ecnu Bpems ocymienust 7' 6osbliie TpeOyemMoro, To CaeayeT IPUMEHUTH JIPEHbI O0JIbILErO
IuaMeTpa Wid ¢ 601b el BOJONPUEMHON CITIOCOOHOCTRIO U TOBTOPUTH pacueT. Kpome Toro,
€CJIM U3BECTHO TpeOdyeMoe BpeMsl OCYIIICHHS, TO MOXKHO U3 3aBUCUMOCTH ( 29), 3a1aBIINChH
3Ha4YCHHEM 1 , ONIPEACIIUTD PACCTOSTHUE L o IPU paHee BEIYMCICHHOMN JUITUHE [ 5 BOJOTPUEMHON
yacTu ApeHsl. [Ipu 3ToM ciienyeT yuuThIBaTh, 4TO IEPBBIM BapHaHT 1aCT BO3MOKHOCTh
MOJyYUTh Hanbosiee SKOHOMUYHOE PellieHHe U KO BTOPOMY BapUaHTy HY>KHO NpUOeraTh
JUIIb B TEX CIydYasiX, KOTr/1a HEOOX0MMO YCKOPUTh OCYIIIEHHE MAaCcCHBaA.

S. TeXHOJI0ruA COOPYKEHUA 3ACTEHHOI0
ApeHaxa

5.1. TexHONOTHS COOPYKEHHUS 3aCTEHHOTO IPeHa)ka B KOHCTPYKIUSAX COOPHBIX U
MOHOJIMTHBIX TTOATIOPHBIX CTEH B 00IIIEM CiTydae BKIOYaeT: (POPMUPOBAHHUE HA THUTHHON
(oOpaleHHOM K TPYHTY) MOBEPXHOCTH CTEHBI U €€ OTAEIbHBIX 3JIEMEHTOB MPOJIOJIbHBIX U
MONIEPEYHBIX KaHAJIOB M YCTPOUCTBO B €€ HUYKHEW YaCTH JPEHAKHBIX OKOH; HaBeIlIMBaHUE Ha
CTEHY MOJOTHMINA U3 NT€O0TEKCTUIIBHOIO MaTepuaa; YKJIAJIKy B OCHOBAaHUU CTEHbI HA YPOBHE
JIPEHAXHBIX OKOH NeppopupoBaHHON TPyOBl; 00€pThIBaHNE HIDKHETO KOHIIA TTOJIOTHHUIIA
BOKPYT APEHaKHOU TPYOBI U ero (PUKCAINIO; 3aCHIIIKY 3aCTEHHOTO IPOCTPAHCTBA MECTHBIM
TPYHTOM.
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5.2. I[Ipu HEOOXOAUMOCTH YCTPOICTBA MPOIOJIbHBIX U MONEPEYHbIX KAHAJIOB UX BBIMOJIHSIOT B
nporiecce OETOHUPOBAHUS CTEHBI MJIM U3TOTOBJICHUS €€ HJIEMEHTOB C UCIOJIb30BAHUEM
onajxyOKy ¢ MPUKPETUICHHBIMH K Hell OpycKaMu, TOJIIUHY U IMUPUHY KOTOPBIX
YCTaHABIIMBAIOT PACUETOM.

5.3. HaBemmBaHue NOJIOTHUIL F€OTEKCTUIBHOTO MaTEpHajia BBIIIOIHAIOT IyTEM HX
KpEIUIEHUS K apMaTypHBIM BBIITyCKaM, 3apaHee ycTpoeHHbIM dyepe3 0,5-0,7 M B moanopHoit
CTEHE Ha ypOBHE BepXa IMOJIOTHHUII F€OTEKCTHIIS, UM MTPHU MOMOIIM [-00pa3HbIX cKkoO ¢
TPOCaMU U MPUCOEIMHEHHBIX K TPOCAM CTEP)KHEW, K KOTOPBIM U KPENST MPOBOJOYHBIMU
CKpPYTKaMH BepXHUH KoHeI MoyIoTHUIL (puc. 4). CKo Obl U CTEp>KHU CHUMAIOT I10CJIE 3aCBIITKU
IPYHTa B 3aCTEHHOE IIPOCTPAHCTBO 10 YPOBHSI BEpXa IMOJIOTHUILI.

¢ ]

—.

T e T T
| -

Puc. 4. Cxema HaBenmBaHusI MOJOTHHINA U3 T€OTEKCTUIILHOTO MaTepuaa:
1 - npeHa)xHOE OKHO; 2 - KaHaJ; 3 - TEOTEKCTHIIh; 4 - CTEPIKEHB; S - TpocC; 6 - ckoba

5.4. IlepdopupoBaHHbIC IpEHAKHBIC TPYOBI PacTOararoT BIUIOTHYIO K CTEHE, a HIDKHHE
KOHI[bI TTOJIOTHUII] HABOPAUHUBAIOT HA TPYOY MM 0OEpPTHIBAIOT BOKPYT HEE U MPUCHINIAIOT
TPYHTOM.

Bo Bcex cimyyasix KOHTaKT JpeHaXHbIX TPYO ¢ TPYHTOM HE JIOITyCKaeTCsl.

[Tpu ycTpoiicTBE 3aCTEHHOTO PEHAXa U3 OTACIBHBIX MOJOTHHUII T€OTEKCTUIIS, Pa3MEIICHHBIX
JpyT OT JIpyra Ha paccTosiHuu /3 (cm. 1. 3.14), npeHakHy1o TpyOy B 30HE MEKIY
MOJIOTHUIIAMU 3aKITI0YAIOT B 000JI0UKY U3 T€OTEKCTUIIHLHOTO MaTepuaa.

5.5. CuHTeTHYECKHE CEeTKU B3aMEH JPEHAKHBIX KaHAIOB YCTAHABIIMBAIOT C IPUMBIKAHUEM
BEPTUKAJIBHBIX CTEPKHEN CETKH K TOBEPXHOCTH CTeHbI. HMKHUI Kpail CEeTOK BO BCEX CIIyvasx
CJIeTyeT pacroiaraTh Ha ypOBHE OCHOBaHUS APEHAXHON TPyObl, HE JOMyCKas €ro BhIBOJA 32
ee npeaenbl. Kpemienne ceTok K CTeHE BBIMOIHSAIOT aHAJIOTMYHO KPEIUJICHUIO
re0TEeKCTUIBHBIX MOJOTHHUIIL.

5.6. YCTpOHCTBO 3aCTEHHOTO JIpEHaKa B yIEPKUBAIOIINUX KOHCTPYKIUAX U3 OypOHAOUBHBIX
cBaii co COOPHBIMU OOJIUIIOBOYHBIMU TUIUTAMU (PUC. 5) BKIIOYAET: HABEITMBAHUE HA
OypoHaOUBHBIE CBaU MOJOTHHUII U3 T€OTEKCTHIIHHOTO MaTepuaa; yKIaJaKy Ha HOBEpXHOCTh
OETOHHOTO OMOPHOTO Opyca APEHAKHBIX TPYO M 00epThIBAHUE WX KPASIMU MOJIOT HHUIIL;
MOHTa)K OOJIMIIOBOYHBIX TUTHT C KPETUICHUEM TIOJIOTHHUII K THUILHOU (00pameHHON K TPYHTY)
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IMMOBEPXHOCTHU IUIUT U 3AIMOJIHEHUE 3a30pa MEXKAY IJIMTAMH U ITOBEPXHOCTHIO 'PYHTA B
MEXKCBaHBIX MPOMEIKYTKaX NCCKOM WJIN MECTHBIM I'PYHTOM.
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Puc. 5. YcrpoiicTBo apeHaka B KOHCTPYKIUSAX U3 OypoHaOMBHBIX CBaii:

1 - okHO; 2 - apeHakHas TpyOa; 3 - T€OTEKCTUIIb; 4 - IITUTHI; 5 - TPYHT; 6 - pOCTBEPK; 7 -
OypoHaOHBHBIE CBaU

5.7. Ang yno6cTBa MOHTaXXHBIX pabOT peKOMEHAYEeTCs Mepes] MOHTaXKOM TUIUT KPEMHUTh
TeOTEeKCTUIBHBINA MaTepral HETOCPECTBEHHO K IUTUTaM, HapuMep OUTYMOM B HECKOJIBKUX
TOYKAaX IO MOBEPXHOCTHU IUJIUTHI, OCTABJISAS BBITYCKH F'€OTEKCTUIISA IUPUHOU 20 CM ¢ HUYKHEH
¥ OZHOM U3 OOKOBBIX CTOPOH IUTMTHL. B 3TOM ciy4yae TONbKO HUKHUAN PAJ] TUTUT KPETIST
JOTIOTHUTEJIHHO K 3apaHee YI0KEHHOMY MOJOTHHUIILY T€0TEKCTUIIBHOTO MaTepuana (puc. 6).

5.8. Ilpu HEOOXOIUMOCTH MOCIEAYIOIIEr0 OMOHOINYMBAHUS IOKPBITUS U3 IJIUT OETOHHBIM
pacTBOPOM 3aCTEHHBIN JIpEeHaX B KOHCTPYKIHSIX U3 OypOHAOMBHBIX CBail BHIIOIHSIOT C
KPEIUIEHHEM IIOJIOTHHUI T€OTEKCTUIIS IITBIPSMU K TPYHTY B MEKCBAaHHBIX IIPOMEKYTKAX U
HaBEIIMBAaHUEM ITOBEPX NOJOTHHUI IIOKPBITHS U3 BOJOHEIIPOHUIIAEMOT0 MaTepHalla,
HaIpUMep MOJIUATUICHOBOM IIEHKH, JJIs 3aIUThI TEOTEKCTUIISI OT KOJIbMAaTAaI[H €T0
LIEMEHTHBIM pacTBOPOM. HIKHME KOHIIBI BOZOHENPOHUIIAEMOI0 MaTeprasa NPUKICUBAIOT
OUTY MOM K OCHOBAaHMIO HUYKHEH IUIMTHI WM K IIOBEPXHOCTH OIIOPHOTO Opyca, €Cliu B HEM
€CTb HUILIA /IS pa3MelleHUs IpeHaXHbIX TpyO (puc. 7). beToHHbII pacTBOp /Ui 3al10JTHEHUS
IIPOCTPAHCTBA MEXJy IUINTAMHU U BOJOHEIIPOHULIAEMBIM MAaTEPUAIIOM IIOAAIOT 110CIIE
MOHTaKa IUIUT KaXJI0T0 Psiia WIK MTOCIIE MOHTa)a BCEX IUIUT ¢ UCIOIb30BaHUEM

OCTOHOJIMTHOM prGBI, BBOJUMOI B CIICIIMATIBbHO BBIIIOJIHEHHBIC JJIS 3TOIO OTBCPCTHA B
POCTBEPKE.
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Puc. 6. KOHCprKLII/IH ApPpCHAXKa U3 OTACIIbHBIX 3JICMCHTOB!

1 - OKHO; 2 - TUTUTHI; 3 - TEOTEKCTUIIh; 4 - TPYHT; 5 - OypoHAOUBHbBIE CBau; 6 - pOCTBEPK; 7 -
npeHaxxHas TpyOa; 8 - onmopHkIil Opyc; 9 - MecTa KperIeHHsI TeOTeKCTUIIS K TUTUTE

5.9. IIpu coopy>KeHUU HAreIbHBIX KPEIUICHUI 1 aHKEPHBIX KOHCTPYKIUI 3aCTCHHBIN IpeHaX
BBITIOJTHSIOT M3 TIOJIOTHUII] T€OTEKCTHIIFHOTO MaTepHala, YKIaAbIBAeMbIX MO TOKPHITHE UITU
aHKepHbIE TUIUTHI. Eciy MOoKpbITHE YCTpauBarOT U3 MOHOJIUTHOTO OE€TOHA MJIH TOPKPETOETOHA,
TO MEXIY MOKPHITUEM U F€OTEKCTUIILHBIM MOJIOTHUILEM Pa3MEIaloT MPOCIONKY U3
BOJIOHETIPOHUIIAEMOT'0 MaTepuaa, a 0TBOJI BOJIbI U3-T10]1 MOKPBITHS OCYIIECTBIISIIOT YEPe3
JpeHaKHbIE OKHA, pacnojiaraéMble B HIDKHEH 4aCcTU MOKPBITHS.

[Tocne ycTpoiicTBa MOKPHITUS BOIOHSTIPOHHUIIAEMBIN MaTepUal U3 TUX MECT YIAISIOT (CM.
puc. 1).
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Puc. 7. 3acTeHHbIi JpeHaX B KOHCTPYKIUAX U3 OypOHaOUBHBIX CBail C MOHOJIUTHOM
OOJIMIIOBOYHOM CTEHKOIA:

1 - npeHakHoe OKHO; 2 - Opyc; 3 - onamyoka; 4 - 6ETOH; 5 - TUIEHKA; 6 - TEOTEKCTUIIh; 7 -
pocTBepK; 8 - oTBepcTHe; 9 - cBam; 10 - mThIph; 11 - ciiou Outyma; 12 - npeHaxHas TpyOa

6. TexHoJ10THUs COOPYKEHU S
O0eCcTpaHIIEHMHOTIO APEeHAKA

6.1. B o01miem ciiyyae TeXHOJIOTHSI COOPY KEHHsI OeCTPaHIIEHHOT0 TOPU30HTAIBHOTO ApeHaka
BKJTIOYAET MOATOTOBUTEIbHBIE PAOOTHI, yCTPOUCTBO BOJIOTIPUEMHOTO KOJIEKTOpA HITH
BOJIOOTBOJTHOTO JIOTKA, KOMIUIEKTOBaHUE JIPEH U3 THOKUX ro)pHpoBaHHBIX TpYyO, OypeHue
CKBa)XXHMH C 00CaTHBIMU TpyOamu, U3BJICUEHHE OYpOBOTO CTaBa U BBEJCHNE B 00CaTHBIC
TpyOBI ApeH, U3BIICUCHHE 0OCATHBIX TPYO U 00YCTPOICTBO yCThSI CKBAXKHHBL.

[Tpu anmune apen 10 30 M B rpyHTax, 00€CIEUnBAIOIINX YCTOHYUBOCTD CTEHOK CKBAXKHH J10
BBEJICHHS B HUX JIPEH, JIOMyCKaeTCs OypeHHe CKBaKHUH 03 00CaIHBIX TPYO.

6.2. IlonroroBuTenbHbIE PAOOTHI BKIIOYAIOT IJIAHUPOBKY TTOBEPXHOCTH TPYHTA HA
CTPOUTENBHOM TUIONIAKE; YCTPOMCTBO BPEMEHHOU JI0POTHU JUIsl TPAHCIIOPTUPOBKHU
MaTepuasaoB U 000PyJOBaHUS; JOCTABKY Ha IUIOIIAKY T€OTEKCTHIIBHOTO MaTepuana u
JPEHaXXHBIX TPYO M UX CKIaJMpPOBaHHE I10]] HABECOM; IIEPEBO3KY OypoBOro 000py10BaHus,
KEepaMHUYECKHX TPYO C COETUHUTEIBHBIMU JAETATSIMU 11 BOJOIIPHEMHOTO KOJIEKTOpa WK
neTanei s BOJIOOTBOAHOIO JIOTKA; pa30MBKY MecT Juist OypeHus ckBaxxuH. [Ipu
NPUMEHEHNUHU TIEPEHOCHOT0 OypOBOTO CTaHKa, HanpuMmep cranka tuna Tonu-bopunr, Ha
MOBEPXHOCTH TUIOMIAIKU B MeCTaxX OyIyIIUX CKBAXHH MPU HEOOXOAUMOCTH YCTPaUBarOT
HOKPBITHE U3 COOPHBIX KENE€300€TOHHBIX IUIUT.

17



6.3. B cirydae He0OXOIMMOCTH IPUMEHEHHUS BOJOOTBOHOTO JIOTKA (pHUC. 8) €ro yCTpanuBaroT
nepes OypeHueM ckBakuH. C 3TOH 1eJIbI0 UCIIONIb3YIOT TOTOBBIE 3JIEMEHTHI, HAIIPUMEDP
OeTOHHBIE IUTUTKH, KOTOPBIE YKJIabIBAIOT B 3apaHee NOATOTOBICHHYIO TPAHIIEO C
OMOHOJIMYMBAHHUEM CTHIKOB, HAUMHAas ¢ HU30BOM CTOpOHBI. Eciin B mpoliecce cTpoUTEIbCTBA
BO3HHKAET ONACHOCTb OIOJI3HEBBIX ITOABMKEK, TO LIEI€CO00PAa3HO yCTPauBaTh BOJOOTBOIHBIC
JIOTKH C TIOKPBITUEM U3 T€OTEKCTUIIBHBIX MaTepHaIoB, 00pabOTaHHBIX OUTYMOM (pacxos
outyma 2-4 1/m°).

Puc. 8. IlpumMbikanue 1peH K BOJIOOTBOAHOMY JIOTKY:
1 - BogonpueMHas 4acTh JIPEHBI; 2 - BOJOOTBOIHAS YaCTh JPEHBI; 3 - OrOJIOBOK; 4 - IITUTKH

6.4. IIpu ucmoap30BaHUH 711 COOpa BOABI U3 IPEH HE3arTy0JICHHOTO KOJUIEKTOpa U3
KepaMHU4eCKHX TpyO nepea OypeHHueM CKBaXHH pa3MeyaroT OCh KOJUIEKTOpPa, YCTaHABIMBAIOT
10/T HUM OTOPHI U3 OETOHHBIX 2JIEMEHTOB ceueHueM § ~ 8 cM (puc. 9), pazmeuaroT
BO/IOCOPOCHYIO YacTh KOJUIEKTOPA, HaXO/SIIyI0Cs 3a MpejesiaMu paboyei miIomaku.
OcTaBurytocs 4acTh KOJUIEKTOPA YCTPAUBAIOT IO Mepe OYpEeHHsI CKBRKHH U YCTaHOBKHU JPEH.
CoeanHeHne KepaMUUECKUX TPYyO KOJUIEKTOpa IPYT C IPYrOM U MOJCOETUHEHHUE JIPEH K
KOJJIEKTOPY OCYIIECTBIISIOT C IIOMOILBIO COEIMHUTENBHBIX JeTallel U3 NOJMBUHUIXIOPUAA
(IIBX) unu monuaTrieHa Boicokoii miotHoctd (II3BIT) mpoMmbinieHHOro u3rorosienus | 8.
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Puc. 9. Copoc rpyHTOBBIX BOJI IO KOJIJIIEKTOPY:

1 - BogonpueMHas 4acTh JIPEHBIL; 2 - BOJOOTBOIHAS YACTh JPEHBL; 3 - IEPEXO/IHUK; 4 -
KOJUJIEKTOp; 5 - onopa

6.5. BomonpueMHy10 4acTh JPEHBI BHIIOIHSIOT U3 ITEPGOPHUPOBAHHBIX I8 JKOCTEHHBIX HITH
roppupoBaHHBIX 1acTMaccoBbIX TpyO u3 [IBX mnu [19BII, 3akmt0ueHHBIX B 000JI0UKY U3
HETKaHOTO F€OTEKCTHIIFHOTO MaTepHala, a BOJOOTBOAHYIO YaCTh - U3 TIaIKOCTEHHBIX
mIacTMaccoBbIX TPyO. CoequHeHNEe BOAOOTBOAHON U BOJOTIPUEMHON YacTei IpEHbI
obecrieunBaercs My(pramu uin pacTpyOHoi cBapkoii [ 7]. Bo3MoXHO ycTpoiCcTBO ipeH
TOJIBKO U3 niepoprupoBaHHBIX TPYO. B 3TOM ciiydae BOOOTBOIHYIO YacTh APEHBI 3aKITFOYAIOT
B 000JI0UKY M3 BOJOHEMPOHUIIAEMOT0 MaTepHalia, HalmpuMep MOJIUITUICHOBOU MJICHKU WIIH
TE€OTEKCTUIIS, 00pabOTaHHOTO OUTYMOM.

6.6. [Ipouecc KOMIJIEKTOBAHUSI IPEH, B KOTOPBIA BXOIAT 3aKJIIOYEHUE BOJAOIPUEMHON YacTH
JIPEHbI B 000JI0YKY M3 HETKAHOTO F€OTEKCTUIILHOTO MaTepHaa, yCTPOHCTBO B TOJIOBHOU
qacTu I[peHBI SaFJIYIHKI/I 158 Hanpaannomero HAKOHCYHHUKA, COCANHCHUC BOI[OHpI/IeMHOI\/'I 158
BOJIOOTBOJTHOM YacTeil ApeH Wi (OpMHUpPOBaHKE HAa BOJOOTBOJHON YacTH APEHbI 000JI0UYKH
13 BOJIOHEMTPOHUIIAEMOT0 MaTepuasa, peKOMEHIYETCS BBIOIHATh 0]l HABECOM Ha
CTeJUIaXKax C UCTOJIb30BaHUEM JIBYX OyxTojaeprkateneil. Ha oqHOM M3 HUX yCTaHaBIMBAIOT
OYyXTy IUTACTMACCOBBIX TPYO, a HA BTOPOM - TOTOBBIC JAPEHBI, KOTOPHIEC 3aTEM JOCTABISIOT K
MECTY MPOU3BOJICTBA padoT.

6.7. 3amIUTHYIO (PUIBTPYIONLYIO 00OJIOUKY U3 T€OTEKCTUIHLHOTO MaTeprasa Ha

BOJIOTIPUEMHOM YacTH APEHBI YCTPAUBAIOT CIIEIYIOIUM 00pa3oM: eppopupoBaHHyIo TPyOy
00€pTHIBAIOT MOJIOCKOM reoTeKCTrIs mupuHor 40-50 cM 1Mo BUHTOBO# JIMHUH, HAYWHAS C
KOHIIa APEHBI, YTOOBI BUHTOBOM IIOB OBLT HANPaBIIECH 10 X0y JBM)KEHUS MPU BBEICHUH
JpEHbI B CKBaXKUHY. KOHIIBI MOJIOCKU 3aKpEIUISIOT Ha TpyOe KiieeM, CBapKOW MIIH MPOBOJIOKOM.
IIpu ycTpoiicTBe BOAOIPUEMHON U BOJOOTBOJHOM YacTel IPEHBI U3 €IUHON
nepGopupoBaHHOM TPYOBI BOJOOTBOIHYIO YaCTh APEHBI 00ESPTHIBAIOT MTOJIOCKOH U3
BOJIOHEIIPOHUIIAEMOT'0 MaTepHaa Wiu Te0TeKCTHIIA, 00pabOTAaHHOTO BXKYIIIUM, C
3aBeJICHHEM €€ KOHIIOB Ha 000JI0UKY M3 T€OTEKCTHIIBHOTO MaTepralia M MPUKPEIUICHUEM K
TpyO€ NPOBOJOUYHBIMH CKPYTKaMH WJIU KJIEEM.

6.8. 3ariayKy B TOJIOBHOM YacTH JIPEHBI BBINOJIHSIOT U3 IepEBa, IJIACTMACCHI WJIN KT'yTa U3
re0TEeKCTUILHOIO MaTepHasa, a HalpaBJIOIUNA HAKOHEYHUK OBOUJIAIbHOTO OUEPTAHUS - U3
npoBosIokU AuameTpom 6-8 mm (puc. 10). Ilpu qune apenst 6onee 40 M pekOMEHAyETCS
yepe3 Kaxkple 2-3 M yCTpauBaTh IPOMEKYTOUHbIE 1yrooOpa3Hble HAIIPABIIAIOIINE U3
MPOBOJIOKU JUAMETPOM 3-6 MM, MPUKPEIUISIS UX K APEHE MPOBOJIIOYHBIMHU CKPYTKaMHU.
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Puc. 10. Konctpykuus apeHsbi:

1 - mpoBosoka; 2 - 3aruyiika; 3 - ckpyTka; 4 - nepdopupoBaHHast TpyOka; 5 - orBepcTus; 6 -
T€OTEKCTUJIIb; 7 - HAPABIIAIONIAs; 8 - BOJZOOTBOIHAS YaCTh JPEHBI

6.9. BypeHne CKBa)XHH BBITMOJIHSAIOT OyPOBBIMU CTaHKaMU TOPU30HTAIBHOTO OypeHHS C
UCTIOJIb30BaHUEM 00CaIHbBIX TPyO. BoJOOTBOAHEIHM JTOTOK mepen HadyaioM OypOBBIX padoT
3aKpBIBAIOT EPEHOCHBIMU JIEPEBSIHHBIMU IIIUTAMH, YTOOBI UCKITIOUUTH MONIaIaHUE B HETO
OypoBoro nuama. ITocne okonuanus OypeHust OypoBOi CTaB U3BICKAIOT U B CKBAXKHHY
MOJAI0T TOTOBYIO JIPEHY, JUAMETP KOTOPOM He JTOJbKeH mpeBbimaTh 0,9 BHyTpeHHEro
nuameTpa oocaaabix TpyO. [lpu amuue apen 1o 60 M peKOMEHIyeTCsl BBOJIUTh UX B
CKBaXXMHbI BPYUYHY0; IIPU OONBIIEH JUIMHE IPEH ClIeAYyeT UCIOIb30BATh OYPOBOM CTAHOK C
NPOCTEUIIMMHU PUCTIOCOOICHUSMH, BBITIOJIHEHHBIMH, HATIPUMED, B BHJIE 3KUMa HITH
IJaHT'OBOT'O 3aXBaTa, IPUKPEIUIEHHOIO K OJAI0IIEMy MEXaHu3My cTaHka (puc. 11).
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Puc. 11. Cxema yCTaHOBKH IPEHBI B CKBAKHUHY:
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1 - 6ypoBo#i CTaHOK; 2 - JTIOTOK; 3 - CKB&KUHA; 4 - MEPEXOTHUK K OypOBOMY CTaHKY; 5 - IPEHa;
6 - 3axuM; 7 - Koy, § - muT; 9 - OyxToaepkaTenb

6.10. ITocne BBeaeHUsI IPEHBI B CKBAXKUHY M3BJIEKAIOT 00CaIHbIE TPYOBl, HEPEMEIIAIOT
OypOBO#1 CTAHOK Ha HOBOE MECTO IIPOU3BOJICTBA padOT, MPOU3BOIAT 00YCTPOMCTBO YCThS
CKBa)XHMHBI, yCTaHABJINBasi COOPHBINA MJIM MOHOJHUTHBIM OETOHHBIN Or0JI0OBOK (CM. puc. 8),
MOHTHPYIOT OYE€pPEIHOE 3BEHO KOJIIEKTOpA C MOACOEAMHEHUEM K HEMY JIpEHbI (CM. pHcC. 9)
WJIM CHUMAIOT IEPEHOCHBIE IIUTHI € JIOTKA U OYULIAIOT €r0 OT OypoOBOro ILjIama.

Ipunooswenue 1

MeToanka HCBITAHUSA IeOTEKCTHIBLHBIX
MaTepH ajI0B HA PUILTPAIUIO

BononponuiiaeMocTs - 0JIMH U3 OCHOBHBIX IMOKa3aTeel MaTepraia, OnpeIesomux
YCIIOBUS €ro MpuMeHeHus. Pa3innyaiot npooipHyIo (pajuaibHyl0) U MONEPEUHYI0
BOJIOTIPOHUIIAEMOCTH MOJIOTHA.

Hcnbitanus npoBosT Ha GpuibTpannoHHoM npudope Corozopuu (puc. 1 HacTosiero
MPUIIOKEHU ).

MeToauKa UCTIBITAHUI TEOTEKCTUIISI HA TIONEPEYHYI0 BOJOITPOHUIIAEMOCTh 3aKJIF0YASTCs B
CIICYIOIIEM:

BBIPE3aIOT KpyIJIblii 0Opazen auamerpoM d = 130 MM U OIpenessioT ero TONIUHY d o[
yaenbHbIMU Harpy3kamu 0,005; 0,01; 0,025; 0,05 u 0,1 Mlla;

pa3duparT GUIBTPAMOHHBIN MPUOOP U YKIAABIBAIOT 00pa3el] 7 TeOTeKCTUIIS Ha
nephopupoBaHHbII TUCK 6, YCTAaHABIMBAIOT PE3MNHOBOE YINIOTHUTEIHHOE KOJBIIO 5 U
cobuparoT nmprudop ¢ yKIAAKON Ha MOBEPXHOCTH 00pa3iia FreOTEKCTUIIS 7 TIIIaCTMACCOBOM
CeTKH §;

UCIIBITAaHUS! TPOBOJIAT MO BepTUKainbHbiMK Harpy3kamu 0,005; 0,01; 0,025; 0,05 u 0,1 MlIla,
YTO COOTBETCTBYET BECy TMph Ha mojaBecke (Tadu. 1).

Tabmuma 1
VY nenbHas Harpyska, Mlla 0,005 0,01 0,025 0,05 0,1
Bec rupu Ha noasecke, H 0,485 1,27 3,625 7,55 15,4

Kasxpiii oOpa3zer CBITEIBAIOT PU OJJTHOM U TOMW e BEPTUKAJIbHOU Harpy3ke u Hanopax 10,
20, 30 u 40 cM. ITpu HeoOXOUMOCTH UCTIBITAHUS TIPOBOJAAT U IpU Hanopax o 1500 cm.
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Puc. 1. Cxema ¢puibTpayionHOro npudopa:

1 - xoprryc mpubopa; 2 - cpeHee KONbIIo; 3 - BEpXHEE KOJBI0; 4 - BO3IYIIHBIA KIIanaH; 5 -
YIUIOTHUTEIFHOE PE3NHOBOE KOJIBIIO; 6 - mepdOprpOBaHHBIN JUCK; 7 - 00pa3er] Te0TeKCTHIIS
nuameTpoMm 130 mm; 8 - cetka; 9 - nepdopupoBannsblii mtamm; 10 - mrok; 11 - Harpyska; 12 -
HIDKHME TylLepa; 13 - BepxHue mrynepa; 14 - BogoMepHslii 6ak; 15 - HanuBHOU mTynep; 16

- cmuBHBIE WITYyLEpa; 17 - kpaH; 18 - manbIil BomoMepHslii 6ak; 19 - 3anopHslit kinanas; 20 -
CIIMBHBIE IITYyLEpa; 21 - kpaH; 22 - MaHOMETp; 23 - pe3UHOBBIN JuCcK AuameTpoM 90 mMm; 24 -

obpaser reotekcTuiis quamerpom 90 MM ¢ oTBepcTHeM B eHTpe auamerpom 30 mwm; 25 -
pe3nHOBBIN JucK AuameTrpoM 130 MM ¢ oTBepcTHEeM B LieHTpe AuaMeTpoM 30 MM

Wcnpitanus npu Hanopax 10 100 cM npoBoAAT ¢ UCHOIb30BaHUEM BOJIOMEPHOTro Oaka 14 mnu
Majioro 6aka 18 (cm. puc. 1), a mpu OONBIIMX HAMIOPAX - YEPE3 MPUCTABKY C MAHOMETPOM 22,
OJIMH IIUIAHT OT KOTOPOTO MOACOSIUHSIOT K BOAOIPOBOTHOMY KpaHy, & BTOPOH - K HUKHEMY
mTynepy 12 B HUKHEH yacTu nmpudopa.

[Tpubop 3amonHIIOT BOIOM 10 BEPXHUX IITYHEpOB 13 ams yaneHus my3bIpbKOB BO3yXa U3
o0pasiia reoTeKCTUIs, IEPUOINYECKU MTPUTIOTHUMAS TIITAMII.

Pacxon Bompr OnpeaAC/IAOT IO BPEMCHHU 3aIMOJIHCHUA MCPHOI'0 MUJIMHAPA CMKOCTBIO 1,0 JI.

[To okOHYaHWMH BBITIOTHEHUS KaXI0H CepUU OIBITOB CTposT rpaduk QO =f(d ;J; P),tne Q -
pacxo[ BoJpl, Ji/c; J - rpaguenT; P - BepTuKanbHas Harpyska, MIla.
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Koaddurment nonepeunoit punbrparuu K ,,, ONpeaesoT mo Gopmyie

£

K on = lR’Ht,

rae V - o0beM MEepHOTO IUIHMHAPA, o’ ; V'=1000;
R - pannyc obpasma, cMm; R = 5;

H - nanop, cwMm;

{ - BpeMs 3aIlOJTHCHUS MEPHOTO IIJIMHIIPA, C.

PanuanbHyo (BAOIB MOJIOTHA) BOJOIPOHUIIAEMOCTh T€OTEKCTUILHBIX MAaTEPUAIIOB
OTIPEEIISAIOT B CIEAYIOLIEM MOPSIJIKE:

BBIPE3aI0T KPYIJIbIi 00paser 24 reotekctuis (cM. puc. 1) nuamerpom 90 MM 1 OTBEPCTHEM B
neHTpe auamerpom 30 MM U OIpeENSIOT Ha AaHAJIOTHYHOM €My CIUIOUTHOM 00pasiie TOIIINUHY
Marepuana noj Harpyskamu 0,005; 0,01; 0,025; 0,05 u 0,1 MlI1a;

CHUMAIOT BEPXHUH LWIMHAP Npulopa, YKIIaJbIBaIOT Ha NEPPOPUPOBAHHBIN JUCK 6
PE3UHOBBIN YIUIOTHUTEIBHBIN AUCK 25 nuameTpoM 130 MM ¢ OTBEPCTHEM B LIEHTPE 1ua
MeTpoM 30 MM U yCTaHABIMBAIOT BEPXHUN IWIMHJP MPUOOPA HA MECTO;

YKJIaJBIBAIOT HA YIUIOTHUTEIBHBIN TUCK 25 00pa3er] reoTeKCTHIIS 24 U 3aKpBIBAIOT €T0
CBEpXY JOMOJHUTEIBHBIM CIUIOIIHBIM PE3MHOBBIM YIUIOTHUTEIBHBIM AUCKOM 23. CBepxy
YCTaHABJIMBAIOT LITaMIT 9 ¥ HABUHYUBAIOT Ha LIWJIMHAP BEPXHIOIO KPBIIIKY NTPUOOpA.

HcnbiTanus npoBoaAT 1moJ1 BepTukaibHbiMU Harpy3kamu 0,005; 0,01; 0,025; 0,05 u 0,1 MllIa,
YTO COOTBETCTBYET BECY TMPH Ha MOJIBECKE, YKa3aHHOMY B TalII. 2.

Tabmuna 2
VnenwHas narpyska, Mlla 0,005 0,01 0,025 0,05 0,1
Bec rupu na nonsecke, H 2,65 8,3 25,26 53,52 110,04

B manpHelmemM KaxapIii 00pa3er] HCIBITHIBAIOT IIPH OJHOM U TOH K€ YIIeIbHON Harpy3Ke U
pa3IMYHBIX HAIMlOpPaX.

Koaddunment paguanbHoi GUIIbTpaiy onpeaessitoT no hopmyiie
¥V R
—.h -
K pao = Hidix n
rae R v 7| - BHEIIHUN ¥ BHYTPEHHUM paJnychl oopasua, cM; R =4,5; 1 =1,5.

Konpmaranus xapaktepusyeT cTeleHb YMEHbIIEHUS (PUIbTPALIMOHHON CIIOCOOHOCTH
re0TEeKCTUILHOIO MaTepuana npu cyp@Ppo3nOHHOM BBIHOCE IPYHTOBBIX YACTHIL. DTOT

IIOKa3aTeNb CIEAYET YUUTHIBATh IIPU UCIIOJIb30BAHUHU T'€OTEKCTHIIBHBIX MAaTEPHUAJIOB B
JPEHAKHBIX KOHCTPYKIIUSX.

VcnpiTanus BBIMONHAIOT Ha crielraabHoM npudope Coro3aopHuu (puc. 2), BKIIOYAIOIIEM
BEPXHIOIO | 1 HIKHIOWO 16 yacTu Kopiyca, coeuHseMble BUHTaMu 28. BHyTpu BepxHeil
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4acTH KOpIyca ycTaHoBiIeHa opma 5 ¢ meppopupoBaH HIMU CTEHKaMU, CHa0KEeHHasI
nepGoprUpoOBaHHBIM IUITHHIPOM 2.
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Puc. 2. Cxema npubopa st onpeiesieHus: KoJabMaTalliyd T€OTSKCTHIIS:

1 - xopryc B cOope; 2 - nepdopupoBaHHBIN IMIIUHAD; 3 - TEOTEKCTUIIb; 4 - TPYHT; 5 - popma;
6 - KOJbLIEBOM 3a30p; 7 - oTBEepcTHUE; § - THEe3110; 9 - 3armymika; 10, 21, 28 30 - BunTsL; 11, 12,
15, 23, 24, 27 - npoxuanku; 13, 31 - raiiku; 14, 32 - maii6s1; 16 - kopryc; 17 - BctaBka; 18,
26 - xomyThl; 19, 25 - mtynepa; 20 - ocHoBaHue; 22 - nepexoaHuk; 29 - manomerp; 33 -
BBIXOJIHAs TpyOKa; 34 - BXoaHas TpyOKa

[Tpubop umeet BoIxoHy0 (33) U BXoaHY0 (34) TpyOKHM U MaHOMETp, YCTAaHOBJICHHBIN HA
MePEXOTHUKE 22 BXOJTHOUN TPYOKH.

MeTtoMKa UCTIBITAHUN COCTOUT B cieayronieM. B ¢popmy 5 ycranaBimBaroT
nephOopUpPOBaAHHBIN IIHHJP 2 B MPEIBAPUTEIHHO B3BEIICHHON 00010UKe 3 U3
Tre0TEeKCTUIIFHOTO MaTepHana; yCTaHABIMBAIOT OPMY Ha MOJICTABKY U 3aIIOTHSIOT
MPOCTPAHCTBO MEXKAY F€OTEKCTUIIEM M CTEHKaMU (DOPMBI CMECHIO TJIMHBI U
CPEIHEe3epHUCTOrO NMECKa B COOTHOILIEHUH 1:1 B TpH CI0sI ¢ YIUIOTHEHHEM KasKJOTO CIIO0S
KOJBIIEBOH TPaMBOBKOIi 10 onTHMabHO# miotHocTH *) . TTocie 9Toro moMeraot Gopmy Ha
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HIDKHIOIO 4acTh 16 Kopiyca npubopa, ycTaHaBJIMBAIOT BEPXHIOK YacTh | Kopmyca u
COEZIMHAIOT UX XOMyTaMH 18 U BUHTaMU 28; MOJKIIOYAIOT BXOAHYIO TPYOKY 34 K
BOJIOIIPOBOIHOMY KpaHy uepe3 GUIbTP OYUCTKH U 3alOJIHIIOT IpUOOp BOIOM NMPpU NOJHATON
BBIIIIE KOpPITyca MprOopa BHIXOAHOM TpyOKe 33 U BHIBUHUEHHOM BUHTE 21 10 TeX mop, Moka u3
OTBEpCTHUS 7 HE TIOKAXKETCS BOJA; 3aBUHUMBAIOT BUHT 21, OTKIIIOYAIOT OJa4y BOJBI U
OCTaBJISAIOT IPUOOP Ha 2 Y JUIs BOJIOHACHIIIEHHs 00pa3La.

x) HpI/I HCOGXOI[I/IMOCTI/I HCIIBITAHUA TPOBOAAT C MECCTHBIM I'PYHTOM.

[lepen ucnpiTaHeM BBIXOJHYIO TPYOKY HOJCOEANHSIOT K CIIMBHOMY 0aKy, CHaOKEHHOMY
(GUIBTPOM-OTCTOMHUKOM, U MOJAI0T B puOop Boy noj aasienrem 10 MIla. Vcneiranus
BEIYT B TEUEHHUE 5 4, 3aMepsisl He peke 2 pa3 B | 4 pacxos BOJBL.

CremneHb KOJIBMATAIMU X TEOTEKCTHILHBIX MAaTEPUAIOB OMPEICIISIOT 10 PopMyie

Q

- G

rae Qo u Q- COOTBETCTBEHHO HAYAJIbHBIM M KOHEUHbBIA PAcX0 BOJbI, em’/e.

b

MakcuMabHBIN THaMeTp YacTHI], MPOIISAINX B (UIBTP-OTCTOMHHK Yepe3 oOpa3ell
re0TEeKCTUIILHOTO MaTepHana, OmpeesiioT apeOMETPUIECKUM METOAOM, a KOJTMYECTBO
YaCTHII, 33JIeP>KAHHBIX T€OTEKCTUJILHBIM MAaTEPUAJIOM 71 ¢ , PACCUUTHIBAIOT MOCIE Pa30OpKH
npubopa U BRICYIIMBAHUS 00pasiia re0TEKCTUIIS 10 hopMyIie

hR-h

ng= F |
rne P u P - KOHEYHas ¥ Ha4yaJbHas Macchl 00pa3lia re0TeKCTHIILHOTO MaTepHuana, T;

F - mnomanp obpasia, oM.

PesynbTarsl MCIBITAHUI M€OTEKCTUIILHOTO MaTepHalla Ha KOJIbMAaTalMI0 UCIIONb3YIOT pU
Ha3HaYEHUH pacyeTHOro koddduuuenTa GpuabTpanuu K, 4 :

Kp'qb = qu X
Ilpunooscenue 2

Onucanme mporpaMm pacdera 3aCTEHHOI0
U 0ecTpaHIIeHHOIO ApeHaxka Ha JBM

3acTEeHHBIN JpeHax

[IpencraBneHHas BbIllIe METOIMKA pacyeTa 3aCTEHHOI0 ApeHaXka Obljia MMOJI0’KEeHa B OCHOBY
BBIUHCIIUTENBLHOTO AJITOPUTMA U COOTBETCTBYIOIIEN porpammbl P31 st O9BM EC-1022,
HalMCaHHOMN C HCIOJIb30BAHNUEM AJITOPUTMHUECKOTO s3bIKa MporpammupoBanus Poprpan- [V
(10C EC).
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C ucnons3oBanueMm nporpammsl P31 MoxkeT ObITh OCYILECTBIIEH pacyeT 3aCTEHHOIO ApeHaxa
C MCITI0JIb30BaHUEM KaK JAPEHAKHBIX (ITIaJKOCTEHHBIX M TOQPUPOBAHHBIX) TPYO, TaK U
PYJIOHOB U3 F'€OTEKCTUIIBHBIX MaTepHAJIOB.

[IporpamMma opreHTHpPOBaHA HA MHOTOBAapHAHTHBIN pexuM cuerta. [Ipu pacuere ouepegHoro
BapHaHTa ONPEIEIIAIOTCS CIACAYIONUNE XapaKTEPUCTUKN: KOJTMYECTBO OTBOJIHBIX KAHAJIOB,
IUIOLIAaAb CEYEHMsI KaHalla, ONTUMAJIBHOE PACCTOSIHUE MEXAY JApeHaXKHBIMU OKHaMHu. [Tpu
UCTIONb30BaHUU B3aMeH NepQOopHpoOBaHHBIX TPYO Ne€OTEKCTUIISI PACCUUTHIBAETCS PACCTOSIHUE
MEK/ly OKHaMU IIPH 33JaHHOW IUPUHE TE€OTEKCTUIIBHOIO Marepuana. Bo Bcex cirydasx
00s3aTeNLHO ONPEIENSIETCS OPUSHTUPOBOUYHAS CTOMMOCTE CTPOUTEILHO-MOHTAKHBIX PadoT.

[To xaxxqoMy MPOCUMTAHHOMY BapUAHTY Ha ME€4YaTh BBIJAIOTCS UCXOJAHBIEC JAHHBIE U
pe3yJIbTaThl PacueTOB.

B nportecce paboThl mporpaMMBbl OCYIIECTBIIACTCS YACTUIHBIM KOHTPOJIh MPABHIIBHOCTH
3a/laHusl UCXOAHON MH(POPMAIUH 1O KaxaA0My BapuaHTy. Tak, eciiu 00beM HCXOTHOM
nH(popManuu O0JbIIe HEOOXOIMMOTO0, TO Ha TIe4aTh BhiaaeTes (pasa "HeBepHo 3a1aHbI
UCXOAHbIE TaHHbIe. BapuanT cHat". B Takux ciygasx rnporpaMMa aBTOMaTHYECKU TIEPEXOIUT
K PacCMOTPEHUIO CIEAYIONIETo BapraHTa. Pexxum paboThl mporpaMMbl BO MHOTOM 3aBUCHT OT
KOHKPETHBIX UCXOJHBIX JJAHHBIX.

B 3aBucuMocCTH OT IIOJTy4aeMbIX IIPU pacueTe NPOMEKYTOUHBIX PE3YJIbTaTOB BEIUUCICHUN
IPOTrPaMMO OCYILIECTBIISETCS aHAIU3 11€7€CO00PAa3HOCTH YCTPOHCTBA BOAOOTBOIHBIX
KaHaioB. Eciu B ux ycTpoiicTBe HET He0OX0AUMOCTH, TO IIPOrpaMMOi BBIJAETCS HA NI€YaTh
coobuienue "B ycTpoiicTBe BOZOOTBOAHBIX KaHAIOB HET HEOOXOAMMOCTH" U TIPUBOAATCS
JTaHHBIE O KOJMYECTBE APEHAKHBIX OKOH, PACCTOSHUM MEX]Ly HUMHU U CTOMMOCTH BapuaHTa,
MOCJIE YETo IIporpaMMa aBTOMATUYECKH IIEPEXOJUT K pacueTy CIeYyIOIEro BapuaHTa.

B 00b14YHOM pexnMe porpaMma OCyIlleCTBISIET pacyeT JIByX BapHaHTOB KOHCTPYKLIUU
3aCTEHHOTO JIpeHaxka. OCHOBHOM 3aKJIIOYAETCS B pacyeTe KOHCTPYKIUHU U3 TIaCTMACCOBBIX
TpyO. Pe3ympTaThl pacueTa BRIJAIOTCS HA MMEYaTh KAK aBTOHOMHBIE NP PEIIICHUH OJHOTO U3
BAPHMAHTOB APEHAXHON KOHCTpYyKUHHU. [locie 3Toro nporpaMMoi paccMaTpUBaETCsl BAPUAHT
(pu TeX K€ UCXOTHBIX TaHHBIX, HO C HCIIOIB30BAHUEM YK€ UMCIOLIUXCSI PE3YJIHTaTOB
pacueTa) NpUMEHEHHUS B IPCHAKHON KOHCTPYKIIUH B3aMEH APCHAXKHBIX TPYO
re0TEeKCTUIIbHBIX MaTepualioB. [Iporpamma aHaau3upyeT HenecooOpa3HOCTh TAKOTO PelleHus
" OpH NOJIYUCHUH MMOJTOXKUTCIIbHBIX PE3YJIbTATOB OCYHICCTBIIAACT PACUCT IIapaMETPOB TaKoOM
KOHCTPYKLHUH € MOCJIEYIOLIUM BBIBOAOM PE3YJIbTATOB PACUETOB HA NI€YaTh B KAUYECTBE
BTOPOT'0 BapHaHTa KOHCTPYKLIMHU 3aCTEHHOTO ApeHaxa. Ecnu mo pesynbprataM aHaiusa
BTOPOH BapHaHT KOHCTPYKIIMH 3aCTCHHOTO JPEHaka OKa3bIBACTCS HELEIeCO0Opa3HbIM, TO
nporpamma 6e3 BeiBoga Ha ALIITY momomHuTenbHON HHPOPMAITUH TIEPEXOIUT K BBOLY
JAHHBIX JUIsl pacuera CJeAyIOIero BapuaHTa.

Taxum 0Opa3oM, 1o pe3ysibTaTaM pacyeTa Kax0ro BApMaHTa BO3MOXKHbI TPU PAa3HOBUAHOCTH
MPOrPaMMHBIX COOOIIEHUH:

1) coob1ieHre 0 TOM, YTO HET HEOOXOAMMOCTH B YCTPONCTBE BOJIOOTBOIHBIX KAHAJIOB,;
pe3yJIbTaThl pacueTa 3aCTCHHOIO IPEHAXKa;

2) pe3yJIbTaThl pacueTa 3aCTEHHOTO JPeHaxa B ClIyuyae UCIIOIb30BAHUS IPEHAKHBIX TPYO;

3) pe3ynbTaThl pacueTa 3aCTEHHOTO JAPCHaXKa KaK U3 IPEHAXHBIX TPYO, TaK U U3
reOTEKCTUILHBIX MAaTEPHAJIOB.
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IIo KaXXJI0OMY BapUaHTyY KOHCTPYKIUH 3aCTCHHOI'O APCHAXa OMPEACIIACTCA OPUCHTUPOBOYHAA
CTOUMOCTD CTPOUTCIIBHO-MOHTAXKHBIX pa60T.

Hcxonnple nanubie 1715 pacuera 1o nporpamme P3J] ogHoro Bapuanta roToBsTCS B
CIIEYIOILEM BHUJIE:

& ARRAY W =
H - pacueTHbI ypOBEHb IPYHTOBBIX BOJ, CM;
¢q - TIOBEPXHOCTHAsA Harpy3ka, H/m;

g - YACIbHBIN BEC TPYHTA, H/M® ;

C - cueruienne rpyHra, klla;

J - Yol BHYTPEHHETO TPEHHUS TPYHTA, TPaj;

d - MaKCHMAaJIbHBIN pa3Mep 4acTHIl TPyHTa, MM;
K ¢ - koo duumenT GunbTpanuu rpyHTa, CM/C;

e - K03 HUIUEHT TOPUCTOCTH;

d . - TOJIIIIMHA TEOTEKCTHILHOTO MaTepHaa, CMm;

K 4 .xp - pacueTHBI IPO10AbHBIN KO3()(GULUEHT QUIIBTPALIUH T€OTEKCTHIBHOIO MaTepraa (c
YUETOM €T0 CXKATHs OTIOJI3HEBBIM IPYHTOM U KOJIbMATallUU B MPOLIECCE IKCIUTyaTalluu
COOPYXKEHHS), CM/C;

+ )
D™ - BHyTpEeHHUI TUaMeTp JPEHbI, M (TIPU UCTIONB30BAHUU T1aIKOCTEHHBIX JIPEHAKHBIX
Tpy©O 3HaueHue D GepeTcs co 3HaKoM "+", a s rohpupoBaHHBIX TPYO - co 3HaKoM "-");

@ - YToJl HaKJIOHa JAPEHaXHOH TPyObI K TOPU30HTY, TPl

h - paccTostHEE OT Bepxa MOANOPHON CTEHBI 10 YPOBHSI pACIOJIOKEHUS APEHAKHON TPYOBI,
cM;

b - mupuHa KaHana, cMm;

z - rmyOuHa KaHaia, CM;

B - nmpoTsbkeHHOCTH (JI7TMHA) TTOATIOPHOM CTEHBI, M.
Cnoco6 moAroTOBKM UCXOHBIX JaHHBIX - OechopMaTHBI.

3a/ilaHue Ha pacyeT CIEAYIOIIEero BApUaHTa TOTOBUTCS aHAJIOTUYHBIM CIIOCOOOM U
pacnosaraercs Ha nepgoxkaprax BIUIOTHYIO 3a 3a/laHUEM Ha pacyeT MpeIbIIyIIero BapuaHTa.

[Ipu3HakoM KOHIla BAPUAHTOB SIBJIIETCS 33aJJaHUE BUIA
& ARRAY W =999999. & END

OO111ee KOIMYECTBO BAPUAHTOB HA PACUET HE OTPAaHUUYEHO HUKAKUMU (OpMaIbHBIMU
YCIIOBUSIMHU.

Bpewms pacuera ogHOro BapuasTa - 1-2 MuH.
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ITpu npoBenenun pacuetoB Ha DBM nocne 3arpy3ku nporpammsl P3/1 ocymiectBisiercs
NIOCJIEJIOBATEIbHOE PEILIEHUE BAPUAHTOB B COOTBETCTBUHM € IOATOTOBJIEHHBIM [1AKETOM
nepdoKapT ¢ NCXOTHBIMH JAHHBIMH. Pe3ysIbTaThl pacyera KakA0Tro BapuaHTa BEIBOJSTCS HA
ALILY.

HpI/I IIPaBUJIBHO IIOATOTOBJICHHBIX MCXOMHBIX JAaHHBIX BMCIIATCIILCTBO OIIE€paATOpa B IIPOLECC
CUETa MOCIIC 3arpy3K1 NporpaMmbl HE IIPEANIOIAracTcCs.

KoHTposbHBIE TPUMEDPBI

Ucxonusle nanHsle 1-ro BapuanTa
Pacuernsbiit ypoBeHb rpyHToBbIX BoA H = 400,00 cm.
IToBepxHocTHas Harpy3ka ¢ = 10 kH/m.
VY nenbHbli Bec rpyHTa g = 18 kH/™’.
Cuemienne rpynra C = 20 xI1a.
Yroa BHyTpeHHero TpeHus rpysra j = 12,00 © .
MakcumanbHbIi pazmep yactull rpynTta d = 0,10 Mm.
Koaddunuent dpunprpanuu rpynta K = 0,00200 cm/c.
Koaddunuent nopucroctu e = 0,400.
TonumHa reorekcTmibHOro Matepuana d .= 0,200 cm.

PacuetHblif TpoonbHEIH K03 GUIMEHT GUIbTPanuy FTe0OTEKCTUILHOTO MaTeprana K ¢ ., =
0,0500 cm/c.

BuyTtpennnii nuametp apenst D = -6,50 cm.
VYron HakioHa apeHaxHo# Tpyost a = 1,00°.

PaccrosHue oT Bepxa MOAMOPHON CTEHBI 10 YPOBHS PACIONOKEHUS APEHANKHON TPYOBI 4 =
600,00 cm.

[Mupuna kanana b = 0,50 cm.

I'mybuna kanana z = 1,00 cm.

IIporsxenHocTs noAnopHOM creHsl B = 50,00 M.

PacueTHblll ypOBEHb NOHMKEHUS TPYHTOBBIX BoA [ 1 = 50,00 cm.

MakcumanbHasi IIMpUHA FEOTEKCTHIIS ISl JOPMUPOBAHUS IPEHBI B3aMEH JPEHAXKHBIX TPYO /
1 = 300,000 cm.

PesysbTathl penieHus 3a1a4mn
I'mybuna apenaxHoro kanana z = 1,00 cm.

[upuna nqpenaxnoro kanama b = 0,50 cm.
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PacueTHas miomaapr ceueHus apeHaxkHoro kanana F'= 0,50 oM.
KonnuecTBo npeHaKHbIX KaHaNoB 711 = 14.

PaccTosiHne Mexy qpeHakHbIMU KaHanamu [ = 3,73 m.
KonnuecTBO ApeHaKHBIX OKOH 12 = 1.

Paccrosiaue Mexny apeHaxHbsIMU okHamu L = 50,00 M.

CTOUMOCTB CTPOUTEIIBHO-MOHTAXHBIX pa0OT MO YCTPOUCTBY apeHaxka u3 1pyd 2 = 0,592 Tric.
pyo.

Hcxonuble JaHHBIE 2-r0 BapUaHTa aHAJIOTHYHBI 1-My, 3a uckaroueHueM d . = 0,600 cm 1 K ¢ 4
=(,1000 cm/cM.

Pe3ynbTarsl penienus 3agaumn
I'mybuna npenaxHoro kanana z = 0,95 cm.
upuna apenaxuoro kanaia b = 0,50 cum.
PacuerHas miomaib ceueHus qpeHaxkHoro kanana £ = 0,47 oM.
KonnuecTBo npenaxubix kaHanos 71 = 10.
Paccrosinue mexny apeHaxHbsiMU KaHanamu [ = 5,00 m.
KonnuecTBo IpeHaKHbIX OKOH 112 = 1.

CTOMMOCTB CTPOUTENBHO-MOHTAXKHBIX pa0OT MO YCTPOUCTBY ApeHaxka u3 Tpyd 3 = 0,589 Thic.
pyo.

Paccrosnue mexy npeHaxHbiMu okHamMu L = 2,08 m.
KonnuecTBo IpeHa)KHBIX OKOH ITPU UCIIOJIB30BAHUM FE€OTEKCTUIIS 112 ¢ = 24.
Heo6xoaumas mupuna reorekctuiis /1 = 3,000 m.

CTOMMOCTB CTPOHUTEIBHO-MOHTAXHBIX PA0OT MO YCTPOHCTBY IpeHa)Xa U3 TeOTEKCTHIIS D) =
0,823 TBIC. pYO.

Hcxonusle qanuble 3-ro BapuaHTa aHAJIOTHYHBI 1-My, 3a uckmoueHueM d . = 0,600 cm u K 4
= 10,3000 cm/c.

Pesynbrarsl penienus 3agauu
B ycTpoiicTBe BOJOOTBOAHBIX KaHAJIOB HET HEOOXOUMOCTH.
I'nmybuna apenaxHoro kanana z = 0,0 cMm.
Iupuna npenaxsoro kanana b = 0,0 cm.
_ 2
Pacuernas nnomane ceyenus apeHaxxHoro kanana £ = 0,0 cm”.

KonunuecTBo npenaxHbix kananos 7 1 = 0,0.
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Paccrosiare mexny apeHaxHbiMu Kananamu [ = 0,0 M.
KonnuecTBO npeHaXHbIX OKOH 72 = 1.
Paccrostnne mexny apeHaxHsiMu okHamu L = 50,00 M.

CTOMMOCTB CTPOUTEIBHO-MOHTAXKHBIX pa0OT MO YCTPOUCTBY ApeHaxka u3 Tpyo 2 = 0,580 TrIc.
pyo.

Paccrosinne Mexay NpeHa)KHbIMU OKHAMH IIPH UCIIOIb30BaHUU F€OTEKCTMIS L = 6,25 M.
KonunuecTBo IpeHa)KHBIX OKOH MPU UCIIOJIb30BAHUU T€OTEKCTUIIS 112 ¢ = 8.
Heob6xomumas mupuHa reotekctiis [ = 3,00 m.

CTONMOCTB CTPOUTENEHO-MOHTAXKHBIX PabOT 10 YCTPOUCTBY JIpeHa)Ka U3 TEOTEKCTUWIIS D =
0,800 TBIC. PYO.

becTpanmeinbiii peHax

[IpuBeneHHas BblllIe METOIMKA pacyeTa TOPU3OHTAIBHOIO JpeHaka Obula MOJI0XKEHA B
OCHOBY BBIYMCIIUTEIBHOIO AJITOPUTMa U COOTBETCTBYIOLIEH porpammsl At O9BM EC-1022,
HAIIMCAaHHOM C UCIOJIb30BAaHUEM AJITOPUTMUYECKOTO sI3bIKa porpaMmmupoBanus @oprpan- [V
(1OC EC). Ilporpamma PI'Jl nmpeana3HaveHa i pacuera TOPU30HTAIBHOTO ApeHaxa ¢
UCIIOJIb30BaHUEM KaK IVIaJKOCTEHHBIX, TaK U TOQPUPOBAHHBIX IPEHAKHBIX TPYO MpHU
3aJaHHBIX KOJIMYECTBE U pa3Mepax OTBEPCTUI B HUX IPH yCIOBUM IPUMEHEHU (PUIbTpa U3
MaTepHala ¢ M3BECTHBIMHU 3HaUYCHUSIMU K0d(puimeHTa GpuinbTpanuu.

[Ipw 3a1aHHBIX XapaKTEpUCTUKAX OIOJ3HEBOTO I'PyHTA M IIUPUHE 30HBI OCYLICHUS
IIPOrpaMMOi1l OCYILECTBIISIETCS pacueT PacCTOSIHUS MEKIY APEHAMU: JJIMHBI BOAOIPUEMHON
YacTH JPEHBbI, a TAKXKe 001N JUIMHBI IpeHbl. ONpeensoTcs TakKe MUHUMAJIBHO
HE00X0IMMOe AJIs1 OCYLIEHHS CKJIOHA KOJIMYECTBO JAPEH C U3BECTHBIMU ITapaMeTpaMu, BpeMms,
10 UCTEYCHUU KOTOPOTO CKJIOH MOXKET CUMTATHCS 00€3BOKEHHBIM JI0 TPeOyeMOro YPOBHS, U
OpPUEHTUPOBOYHAS] CTOMMOCTb CTPOUTEIIbHO-MOHTAXHBIX Pa0oT.

[IporpamMmma opreHTpOBaHA HA MHOTOBapHAaHTHBINA cueT. Bpems pacuera ogHOro BapraHta
HE MpEeBbIIACT | MHH.

Hcxonubie nansbie 115 pacyera 1o nporpamme PI'JI onHOro Bapmanta roroBarcs B
CJIEIYIOILEM BUJIE:

& ARRAY W =

D, - BHEIIHUI 1HaMETP APEHBI, CM;

+
D & - BHYTpEHHUI THAMETP APEHBI, CM;

@ - yrojl HaKJIOHA JAPSHAXKHBIX TPYO K TOPH30HTY, TPasI;
b - IMHA OJTHOI LM B IPEHAXKHOU TPyOe, CM;
d - mMpuHa OJHOM IIENN B IPEHAXHOHN TpyOe, CM;

71 - KOJINYECTBO OTBEPCTHI B OJJHOM ATy 10 nepudepun ApeHsl;
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M 2 - KOJIMYECTBO PAJOB OTBEPCTUH HA | M JIpEHBI;
K ¢ - xoapdunyent nonepednoi GpuipTpanuy MaTtepuana QGUILTpa, CM/C;
K - xo3¢unment ¢punprpanuu rpyHTa, cm/c;
H - pacueTHbIil ypOBeHb IPYHTOBBIX BOJ] HaJ[ IPEHOM, CM;

T - TpebyeMoe BpeMsi OCYIIIEHHs CKJIOHA, CYT;

» - JUIMHA JPEHBI 0T BOJOCOPOCHOTO JIOTKA {0 Hayasla BOAOIPHUEMHON YacTH, CM;
d - MaKCUMaJIBHBIA pa3Mep YacTHUI] TPYHTa, MM;

e - K03(hOUIUEHT MOPUCTOCTH;

hy, - pacyeTHbIH YPOBEHb IOHIKEHUS TPYHTOBBIX BOJ, CM;

B - mmpuHa OTIOI3HEBOTO MAaCCHBA, M;

[ - MakcUMabHO BO3MOYKHAS JAJTHHA IPEHBI, M;

& END

Ucxomuas naGopMaIus s pacyeTa CIeAyIolero BapuanTa TOTOBUTCS aHATIOTHYHBIM
00pa3oM u pa3memaercs B TeKCTe nepdokapT HETIOCPEACTBEHHO 32 33JaHUEM Ha pacdeT
HPEJbIIYIIEr0 BapuaHTa.

IIpu3HakoMm KOHIa BapuaHTOB sABsieTcs 3HaueHue VV (1) = 999999. OcranbHble 3HaYCHUS
HCXO/HBIX TaHHBIX HEBAKHbBI X MOTYT OBITh OMYILEHBI.

IIpy mOArOTOBKE MCXOHBIX TAHHBIX HA pACYET BaPUAHT OB CIEAYET UMETh B BUAY, YTO IIPU
UCIOJB30BAHUH TTIaIKOCTEHHBIX APEHAKHBIX TPYO 3HAUCHHE BHYTPEHHETO AUAMETPa IPEHbI
D VV 6epercs co 3HakoM "+, a i1 TOPHPOBAHHBIX - CO 3HAKOM "-".

Crroco6 moaroTOBKH MCXOMHBIX JaHHBIX - OecopmaTHBId. Ha cymMmMapHOE KOTHIECTBO
BapUAHTOB OTPAaHUYCHHUS B IIPOrPaMMe HE TPEyCMOTPEHBI.

[Ipu npoBenenun pacuero Ha IBM nocine 3arpy3ku nporpammsl PI'J] perenue
OCYIIECTBJISIETCS B TAKOM MOCIJIEIOBATEILHOCTH: BBOJ] HCXOJIHBIX JaHHBIX ISl pac4eTOB
ouepe/IHOro BapuaHTa M ux neudats Ha AIIITY, pacuer BapuaHTa, BBIBOJ PE3yJIbTATOB pacyeTa
Ha ALIITY.

B tex ciyuasx, Korza IpH 3aJaHHbIX HCXOIHBIX IAHHBIX HE MOXKET OBITh 0OOeCIIeueHa
JIOCTATOYHAsI CTETICHb OCYIIICHHUS CKJIOHA, B KAUeCTBE pe3yJIbTaToB pacuera Ha ALITY
BeIBOIUTCS (pa3a "[Ipu 3a1aHHBIX XapaKTePUCTHKAX IPECHAXKHBIX TPYO U GHILTPOB
HEBO3MOKHO 00ECTICUHUTh HEOOXOAUMYIO CTeTIeHb 00e3BOKUBaHM CKiIoHA. [l obecrieueHust
BO3MOYKHOCTH PEIICHUS 33/1a91 HEOOXOUMO JIN00 YBEIHYUTH TUAMETP OPCH, MO0 U3MEHHTD
tun puisTpa'.

le/l IIPAaBUIIbHO MOATOTOBJICHHBIX UCXOJHBIX JAHHBIX BMCIIATCIBCTBO OIICpATOPa B IIPOLECC
CUcCTa MOCJC 3arpy3Ku IporpaMMbl HE IIPCAIIOIaracTcs.

KonTponbHbie npuMepsl

HcxonHble TaHHBIE 1-To BdpHaHTa
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Bremnwnit tnamerp apenst D, = 7.5 cm.
Buyrpennuii quametp apenst D, = -6,5 cM.
VYrous HakioHa ApeHaxHbIX TpyO a = -5,00°.
JnuHa oHOM apenaxHoi menu b = 0,5000 cMm.
Hlupuna ogHoi npeHaxnoi menu d = 0,20 cm.
KonmdaecTBo oTBepCTHiA B OTHOM Py 1o nepudepun apenst 71 = 10,00.
KonunuecTtBo psnoB orBepcTuit Ha 1 M apenst n, = 20,00.
Koadduiment nonepeunoit ¢punprpanuu marepuana ¢puiasrpa Ky, = 0,3000 cm/c.
Koaddurment punprpamuu rpynta Ky = 0,00120 cm/c.
PacuetHbI1ll ypoBeHb IPYHTOBBIX BOJ Haj apeHoit H = 300,00 cm.
Tpebyemoe Bpemst ocyuieHus ckiona 7' = 50 cyT.
JlnrHa ApeHsl OT BOJOCOPOCHOTO JIOTKA /10 Hauaia BojgonpuemHoi yactu /, = 1600,00 cm.
Maxkcumanpeablil pazMep dactur rpyuta d = 0,70 mwm.
Koadduument nopucroctu rpynra e = 0,360.
PacueTHBIl ypOBEHb NOHMIKEHHS TPYHTOBBIX BOJ /1, = 50,00 cMm.
IlInprHa onon3HeBoro maccusa B = 54,00 m.
MakcumanbHO BO3MOXKHast JutiHa Japensl [ = 150,00 m.
PesyinbTarhl penieHus 3a1aun

Paccrosaue mexny npenamu L ) = 9,85 m.
Jlnvna BoonpueMHol yactu apensl /s = 134,00 m.
O6mmas qvna apensi /5 = 150,00 m.
O011ee KOIUYECTBO JAPEH 71 4 = 6,0.
Bpewms ocymenust ononznesoro maccusa 7' = 50,00 cyr.
CTOMMOCTB CTPOUTEITLHO-MOHTAXKHBIX padoT S = 5,50 ThIC. pyo.
KoaddunmenT 3anonnenus apessl Boaoi Ha Beixoae K = 0,286498.

Hcxoanble naHHble 2-r0 BapHaHTa
Bueununii nuametp apenst D, = 7,5 cM.
BryTtpennuii tuamerp apensl D, = -6,5 cm.

Yroi HaKJIOHA APEHAXKHBIX TPyO a = 5,00°.
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Jnuna oytHoi npeHaxHo menu b = 0,5000 cwm.
HIupuna ogHoil npeHaxknoi menu d = 0,20 cm.
KonnuectBo oTBepcTHii B 01HOM psity 1o nepudepun apenst n1 = 10,00.
KonunuectBo psanos orBepctuii Ha 1 M apensl n 2 = 20,00.
Koadduiment nonepeunoii Gpunprpanuu Marepuana puiabrpa Ky, = 0,3000 cm/c.
Koadduiment dpunsrpanuu rpynta Ky = 0,00129 cm/c.
PacuetHblit ypoBeHb IpYHTOBBIX BOJ Haj apeHoit H = 300,00 cm.
Tpebyemoe Bpems ocymenus ckiona 7' = 4,00 cyrt.
JlmrHa ApeHsl 0T BOJOCOPOCHOTO JIOTKA IO Hadada BoJonpueMHon gactu [, = 1600,00 cm.
MaxkcumanbsHbli pazMep gactul rpyHTa d = 0,70 mm.
Koaddunment nopucroctu rpynra e = 0,360.
PacueTHBIl ypoBeHb NOHMKEHHUS TPYHTOBBIX BOJ /1, = 50,00 cM.
lIupuna onon3uesoro maccusa B = 54,00 m.
MaxkcumansHO Bo3MOkHast [miHa apens! [ = 150,00 m.
PesynpraThl penienus 3agaqu
Paccrosiune mexny npenamu L o= 2,72 M.
JlinHa BojionpueMHoM yacTtu jpeHsl /s = 134,00 m.
O61mmas qmHa apensl /5 = 150,00 m.
Obmee konmuuecTBoO JipeH 7 4 = 20,00.
Bpewms ocymenus ononzueBoro maccua 7' = 4,00 cyT.
CTOMMOCTB CTPOUTENBHO-MOHTAXKHBIX paboT S = 19,47 ThIC. pYO.

Koadduuuent 3anonnenus apeHsl Boj1oi Ha Beixoae K = 0,286498.
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