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[IpuBeneHb! BapuaHThl KOHCTPYKTUBHBIX PEIICHUN 3aCTEHHOTO U OeCTpaHIIEHHOTO
TpyOUaTOro ApeHaka ¢ UCIOJIb30BaHUEM I'€OTEKCTUIBHBIX MAaTEpUAJIOB U METOJIbl X pacueTa.

JlaHbl yKa3aHUs 110 TEXHOJIOTUU YCTPOMCTBA 3aCTCHHOIO IPEHaXa B Pa3In4HbIX
yIEPKUBAIOMIMX MPOTUBOOTIOI3HEBBIX KOHCTPYKIMSX M OECTPAHIIICHHOTO IPEHAXKA.

N310xeHa METOAMKA UCTIBITAHUN T€OTEKCTUIIBHBIX MaTEPHAJIOB Ha (PUIBTPALNIO; IPUBEIECHO
OIMCaHKe MPOTrpaMM pacyeTa APEeHaKHbIX KOHCTPYKIM Ha DBM U 1aHbl KOHTPOJIBHBIE
PUMEPBI.

IpexuciaoBue

OCHOBHBIMU 33JJa4aMHU MIPH CTPOUTEIHCTBE aBTOMOOMIIBHBIX IOPOT SIBIISIOTCS COKPAIICHUE
MaTepHUaIOeMKOCTH, CPOKOB H CTOMMOCTH padoT, CHIDKEHUE TPYA03aTpaT U
9KCILTyaTallMOHHBIX Pacxo/0B. Pemienne 3Tux 3aa4 0COOEHHO Ba)XKHO MIPHU COOPY>KEHUU
JIOPOT B OTIOJI3HEBBIX PaiOHAX M3-3a HEOOXOAUMOCTH 00ECTICUCHHUS JITUTEIHHON
YCTOWYMBOCTH OTKOCOB 3€MJISTHOTO MOJIOTHA U JOPOT Ha CKJIOHAX.

Haubonee 3¢ dpexrrBHas Mepa 1Mo npeaoTBpaIIeHUIO OMOI3HEBBIX JIehopMaIuii -
UCTIOJIb30BaHUE KOMIUIEKCA TIPOTUBOOITOI3HEBBIX MEPOIIPUATHH, BKIIFOYAIOIINX, KaK MIPABUJIO,
MIOBEPXHOCTHBIN BOJIOOTBO/, YACP KUBAIOIINE KOHCTPYKIMHU | T.II. KpoMe Toro, kK 3TuM
MEPONPHUATHIM OTHOCUTCS YCTPOMCTBO 3aCTEHHOTO M TOPH30HTAILHOTO OECTPAHIIEHHOTO
TpyO9aToro IpeHaxa, MepBbIid U3 KOTOPBIX MPeIHa3HAaYeH IS 0TBOJIAa TPYHTOBBIX BOJ M3-3a
YIEP>KUBAIOMIUX KOHCTPYKIIH, BTOPOH - JJIsl OCYIICHUS OTKOCOB BHIEMOK U OMOJI3HEBBIX
CKJIOHOB.

Hacrosmue Meronnueckue peKOMEeH 1AM pa3paboTaHbl HA OCHOBE BBIMIOJIHEHHBIX B 1985-
1987 rr. uccnenoBaHnil APEHAXKHBIX KOHCTPYKIMH ¢ IPUMEHEHUEM T'€0TEKCTHIIBHBIX
MaTepHaoB, IPEJHA3HAYCHHBIX JJIS UCIIOJIb30BaHMs B3aMEH TPAJAULMOHHBIX IPEHAXKHbIX
KOHCTPYKLUHN U3 3€pHUCTBIX MaTEpPHAIIOB.

MeTonudeckue peKoMEHIAINH pa3padoTany KaHauaaTel Texandeckux Hayk 0. B. ITynoB u
JI. Y. Cemennse npu yuactuu uHx. T. FO. YTkunoit (Coro3mopHun) U KaHa. TexH. Hayk J. H.
Cunaraaze (TOurunpoaBTOI0pTPAHC).

3amevaHus U MOXKETaHus 10 HACTosIIeH paboTe mpockda HanpasisATh 1o aapecy: 143900,
MockoBckas 001., T. banammxa-6, m. OuTy3uactoB, 79, Coro3qopHun.



1. O01mue moJaoKeHus

1.1. Hacrosimue MeTtomudeckne peKOMEHIAIMH Pa3paOd0TaHbl B Pa3BUTHE OCHOBHBIX
nonoxkeHui coorBercTBytomux rima CHull 2.05.02-85 u CHull 3.08.03-85 u
npeIHa3HAYCHBI I TPUMEHEHUS MIPH MMPOSKTUPOBAHUH U COOPYIKEHUH aBTOMOOUITHHBIX
JIOPOT B CIIOKHBIX HHKEHEPHO-T€0JIOTHYECKUX YCIOBUAX B3aMEH TPAJUIIMOHHBIX IPEHAKHBIX
KOHCTPYKUUH, BKIIOYAIOMINX GUIBTPYIOIINE OOCHIIKU M3 3€PHUCTHIX MaTEPHUAIOB, B TOM
YHCIIe B3aMEH JAPEHAXKHBIX TPAHILIEH, MPOPE3€il, IITOJEH U rajepen.

Metoandeckue peKOMEHIAUN MOTYT ObITh TAKXKE MCIIOJIb30BaHbI IPH OCYLIEHUN
KOTJIOBAHOB M CTPOUTENBHBIX IIJIOMAJ0K HA CKJIOHAX, MOKPBIX BBIEMOK U IpU
BOCCTAHOBJICHUH 3aCTEHHOI'O JPEHAKA PA3JINYHBIX yACPKUBAOIIUX TPOTUBOOIIOI3HEBBIX
KOHCTPYKIHUH.

1.2. IlpennokeHHbIE TEXHUYECKUE PEIICHHS pACCUUTAaHbl HA UCTIOJIb30BAHUE B KAYECTBE
OCHOBHOTO JIPEHUPYIOMIETO 3JIEMEHTAa KOHCTPYKIIMM HETKAHOTO UTIIOMPOOUBHOTO
F€OTEKCTUIILHOTO MaTepHalia, U3rOTaBIMBAEMOr0 U3 CUHTETUYECKUX BOJIOKOH.

BapuaHTbl KOHCTPYKTUBHBIX PELICHUN HA3HAYAIOT I10 PE3YJIbTaTaM TEXHHUKO-
HKOHOMUYECKOT0 CPABHEHUS C YUETOM (PU3UKO-MEXAHUYECKUX CBOMCTB I'PYHTOB U
BO3MOXHOCTEH TEXHOJIOTHYECKOT0 000y 10BaHHUS.

1.3. Ilepen nmpoeKkTUpOBaHUEM KOHCTPYKLHUH 3aCTEHHOT'O M OECTpaHIICHHOTO
TOPH30HTAILHOTO TPYyOYaTOTO pEeHaXa ONMPEACISIIOT MOPUCTOCTh U K03 durmeHT
(buIbTpaM TPYHTOB OIMOJI3HEBOI'O MACCUBA U JIONYCTUMBIN YpOBEHb 0OBOAHEHUS TOJIITN
TPYHTOB, IPY KOTOPOM OOECTeUnBaeTCs 3aJJaHHasi CTENEHb YCTOMYUBOCTH OTKOCA WU
OTOJI3HEBOT'0 CKJIOHA. DTOT 3Tall pacyeTa BBITOIHSIIOT IO U3BECTHBIM METOAMKAM WUJIU 110
nporpammaM pacuera Ha DBM [ 4, 5] Ha OCHOBaHUU WHKEHEPHO-TEOJIOTMUYECKUX U3bICKaHUN
U TaHHBIX (PU3UKO-MEXaHHUYECKUX CBOWCTB IPYHTOB.

1.4. YcTpoHCTBO ApeHaKHBIX KOHCTPYKIMH ClIeIyeT OTHOCUTh K CKPBITBIM paboTam, Ha
KOTOpBIE 0POPMIISIETCSI COOTBETCTBYIOIIMM aKT ¢ 0043aTENbHOM perucTpanmei kauecTna
re0TEKCTUIIBHOIO MaTepHaa, ero CIIOMIHOCTH, OJHOPOAHOCTH; IPUBOAATCS MACIIOPTHHIE
JaHHBIE U PE3yJIbTaThl KOHTPOJIBHBIX UCIIBITAHUM.

2. OcHOBHBIE TPEOOBAHHUS K I'€OTEKCTHIbH
bIM MaTepHuajaM

2.1. B npeHaXHbIX KOHCTPYKIUSAX IOMYCKAETCS MPUMEHATh N'€0TEKCTUIIbHBIE MaTEPHAJIbI U3
CUHTETHUYECKUX BOJIOKOH TOJILKO OJTHOTO BUAA (IOTUI(PUP, TOTUTIPOITUICH,
MOJIMBUHWIXJIOPH, TOJMAMU) WIH UX CMECH, TIPY ATOM IPEINOUTEHUE CleAyeT OTaaBaTh
reOTEeKCTUIHLHBIM MaTepUajIaM H3 MOJUIPONIICHOBBIX BOJIOKOH, HAN0O0JIee yCTOWYMBBIX K
BO3JCHCTBUIO KUCJIOT, LIEJIOYEN U MUKPOOPTaHU3MOB.

2.2. Tlpu mpoeKTUPOBaHUHU 3aCTEHHOTO JpEeHa)ka cleAyeT UCTIOIb30BaTh HETKAHbBIE
reOTeKCTUIIBHBIE MaTepuaibl TOMmMUHON He MeHee 0,3 cM, a 6ecTpaHIeitHOrO TpyOIaToro
JIpeHaxa - TonmuHoi He meHee 0,1 cm.

PacueTHBIE XapaKTEPUCTUKU T€OTEKCTUIIEHBIX MaTePHAIOB HA3HAYAIOT MOCIIE UX HCIBITAHUH
B JIa0OpaTOpuH Ha (GUIBTPALMOHHBIX Mpubopax tuna npudopos Corozgopauu (npuit. 1). s



MPEABAPUTCIIBHBIX PACUCTOB JOITYCKACTCA UCII0JIb30BaTh JaHHBIC, TPUBCACHHBLIC B
TCXHUYCCKHUX YCJIOBHAX HAa TCOTCKCTUIILHBIC MAaTCPUAJIbI.

2.3. PacueTHy10 TOJIIMHY I€OTEKCTUIILHBIX MaTEpHAJIOB ONPEACIISIIOT Ha 00pasiie pa3Mepom
50 " 200 MM, paBHOMEPHO MPUTPYKEHHOM HArpy3Koi, COOTBETCTBYIOIIEH BeCy TpyHTa B
HATYPHBIX YCIOBHSX, KaK CPEeIHEE U3 3aMEPOB KaXKI0M U3 YEThIPEX CTOPOH 00pasia ¢
noMouipto Tosmuaomepa coraacHo 'OCT 15902.1-80.

B ycrioBusix cTpouTeNnbHBIX OpraHU3aluil J0MyCKaeTCsl UCIOJIb30BATh MUKPOMETP.

2.4. OIHUM U3 KPUTEPUEB KAYECTBA U IKCILTYyaTallMOHHON HA/IEKHOCTU IT€0TEKCTUIIBHBIX
MaTepHUaIOB SBJISIETCS €r0 OAHOPOIHOCTD, IIOKA3aTeNIEM KOTOPOU CIIy’KUT BBIPA)KECHHOE B
IIPOLEHTaX OTKJIOHEHHUE TOJIUHBI WJIM MACCHI 110 TUIOINAAH MOJI0THA. DTO OTKIOHEHHUE IS
TE€OTEKCTUIIBHBIX MAaTEPUAJIOB, UCIIOIb3YEMBIX B IPEHAXKHBIX KOHCTPYKLUAX, HE JTOJKHO
npesbimiath 10 % B CTOpOHY YMEHbIIEHUS OT CpeHEero 3HadeHus. Hanuuue pa3pbIBOB U JbIp
HAa I10JIOTHE T€OTEKCTUJIBHOIO MaTepuasa HeJO0IyCTUMO.

2.5. 'eotekcTuibHbIe MaTepualibl (0COOEHHO U3 TOJIMIIPOTUIICHA, TOTUBUHIIXIIOPHIA U
HOJIMAMHUJA) CIIEAYEeT XPaHUTh B YCIOBUAX, HCKIFOYAOLINX ITONalaHue HAa HUX BOJBI, IbUIN U
00JIy4eHHUE UX COJIHEUHBIMHU JTy4aMHu.

3. IlpoekTHpPOBaHHKE 3ACTEHHOIO JAPEHAXK a

3.1. 3acTeHHbI# IpeHaxx MpeIHa3HayeH IS OTBO/A IPYHTOBBIX BOJ U3-32 YIEPKUBAIOLIUX
MIPOTUBOOIIOJI3HEBBIX COOPYKEHUH.

3acTEeHHBIN JpeHaX U3 T€OTEKCTHIIBHBIX MAaTEPUATIOB YCTPAUBAIOT B BUJIE CIUIOIIHOMN
MIPOCIIOMKH WJIU OTIEIBHBIX MTPOCIOEK, PACTIONAraEMBbIX 32 YACPKUBAOIIUMU KOHCTPYKIUSIMHU
TUMA COOPHBIX WJIM MOHOJUTHBIX MOAMOPHBIX CTEH U CTEH, COOPY>KaeMBIX METOJIOM "cTeHa B
rpyHTe", 32 00JIMIIOBOYHBIMY INIUTAMU B KOHCTPYKIUSAX U3 OypOHAOWBHBIX CBaid, MO
MOKPBITHEM U3 ITHEBMOHAOPHI3ra WU TUTUT B HATEIHHBIX KOHCTPYKIMSIX U KOHCTPYKITHSIX
AHKEPHOI'O KPEIJICHHUS.

Bo Bcex ciryyasix ycTpoicTBa IpeHaka U3 Fe0TEKCTHIFHOTO MaTepHaia HIKHIOK 9acTh
IPOCIIOWKH 00EPTHIBAIOT BOKPYT Mep(oprpoBaHHON ApeHAaXHOM TPYOBI, @ OTBOJ BOJBI U3
TpyOBI OCYIIECTBIIAIOT Yepe3 APEHAKHBIC OKHA, YCTPAaUBAEMBbIE B TEJIE YACPKUBAOIIETO
COOPY>KEHUS Ha YPOBHE pa3MELICHHUs APECHAKHBIX TPYO.

3.2. Ilpu popMHPOBAHNY 3AIMUTHOTO HJIM HECYIIETO MOKPHITHS U3 TOPKPETOSTOHA MIIH
MOHOJIUTHOTO OETOHA IO TOBEPXHOCTH YJIOKEHHOW T€OTEKCTUILHOM MPOCIOUKH, HAITPUMED
IIpU yCTPOICTBE HAreIbHON KOHCTPYKIUH (pHC. 1), MEXIy MPOCIONKON U3 T€OTEKCTUIIS U
MOKPBITUEM Pa3MEIIAOT IPOCIONKY M3 BOJOHETIPOHUIIAEMOTO MaTepHuaia, HalpuMep U3
MOJUATUIICHOBOW TJICHKH, JIJIS 3aIIUTHI TEOTEKCTUIIS OT KOJIbMATAIIUU €r0 [IEMEHTHBIM
pPacTBOPOM.



Puc. 1. Cxema HareabHON KOHCTPYKIMH:

1 - 10TOK; 2 - IpeHaKHOE OKHO; 3 - MOKPBITUE; 4 - apMaTypHas CeTKa; 5 - Harenu; 6 -
MPOCIJIOKA U3 BOJOHENTPOHUIIAEMOT0 MaTepHalia; 7 - T€OTEKCTHIIbHBIN MaTepra

3.3. PacdeT KOHCTPYKIIMHU 3aCTEHHOTO npeHamaX) MPUMEHEHNEM I'€0TEKCTUIILHOTO MaTepurana
B 00IIIeM cITydae BBIMOIHSIOT B TAKOW MOCIEA0BATEIHHOCTH (pUC. 2):

*) Ilenecoo6pasHo BEIIONHATE Ha IBM 110 paspaGoranHoii B CorosnopHu# nporpamme P3/1

[3].

OTIpeNIeNII0T MaKCUMAaIIbHBIN PUTOK BOJIBI ¢ 5, K IPEHAXY IPU pacueTHOM ypoBHEe H
TPYHTOBBIX BOJ;

YCTaHABJIMBAIOT HArpy3Ky P OT rpyHTa Ha Fr€OTEKCTUIIbHBIA MaTepUall B YPOBHE
PacIoIOKEHUs IPEHAXHON TpyOBbl M ONPEAETSAIOT PACUETHYIO TONIIUHY d , TEOTEKCTUIBHOTO
MaTepuaa;

BBIYHUCIISIIOT 00BEM BOJIBI ¢ , KOTOPBI MOKET IMMPOUTH Yepe3 MOMEePeYHOe CEUCHHE
T€OTEKCTUIILHOTO MaTepHaiia (C y4eToM ero 00KaTus TPYHTOM) B YPOBHE PaCIOJIOKEHUS
JPEHAaKHOU TPYOBI;

HA3HA4YaIoT (B Clly4ae HEOOXOIMMOCTH) TUIOMIAIb MOMIEPEYHOTO CEUCHUs I IPeHaKHOTO
KaHaJla ¥ OTNPEACIISAIOT PACCTOSIHUE [ MKy IPCHAXHBIMH KaHaJIaMU;

HAa3HAYaIOT TUII APEHAXKHON TPYOBI U ONPEIEIISAIOT €€ BOJONPUEMHYIO CIIOCOOHOCTb ¢ g ,
CKOpPOCTb OTTOKA BOJIbI U3 JPEHAXKHBIX TPYO V), U ee MaKCUMaJIbHBINA PacXom q o ;

OTIPEICIIAIOT PacCTOSSHUE L MEeXIy TPEHaXHBIMU OKHAMHU.
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Puc. 2. Cxema 3acTeHHOr0 JpeHaxa:

1 - moanopHas cTeHa; 2 - IpeHa>kKHOE OKHO; 3 - JIOTOK; 4 - KaHal; 5 - TEOTEKCTUIIb; 6 -
IpeHakHas TpyOa; 7 - TPyHT

3.4. MakcuManbHBIN TPUTOK BOJBI K 3aCTCHHOMY JPEHAXKY Ha YUaCTKE IJTUHBI CTEHBI / (CM)
OTIpeNeNISIOT 1o (hopMyie

gn=lHK 4, 6]

rae K ¢ - koo duument Guiabrpanuy rpyHTa, cM/c.

3.5. PacueTHyto TONIMHY d . TEOTEKCTHIIBHOTO MaTepuaa yCTaHaBIMBaIOT B 1adopaTopun
P CKaTHH 00pasiia TeOTEKCTHIIS 1O Harpy3Kou P, COOTBETCTBYIOIICH BECy TPyHTA B
HATYPHBIX YCJIOBUAX U OIpenesieMoi o popmyse

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

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

h - paccTosiHHE OT IOBEPXHOCTH IPYHTA JI0 YPOBHS pa3MELICHUs APEHAKHOU TPYOBI, M;

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



J - YroJl BHYTPEHHET0 TPeHUsI TPYHTa, rpa;
C - cueruieHue rpyHTa, [la.

3.6. O6beM BOABI ¢ , KOTOPBIH MOXKET MPOUTH Uepe3 MONEePeyHOe CeUeHNE re0TeKCTUILHOTO
MaTepuasa B ypOBHE IPEHaKHOM TPYObI, COCTaBISIET

g=1dKgpmx, 3)

rie K gm - Koo PUIUEHT NPOA0IBbHON (UABTPALUH F€OTEKCTHIBHOTO MaTepHaa C y4eToM
ero oOkaTHs 1oJ Harpy3Koit P, cM/c;

X - kK03 uirenT, yuntsiBaromuil cHmkeHue K 4, B Ipoliecce KolabMaTaluu
F€OTEKCTUIILHOIO MaTepuaia.

Koaddurments K 4, 1 x OIpeAeNnsioT IpH UCTIBITAHUAX Ha (PUIIBTPallMOHHBIX IPpHOOpax
(Tuna mpubdopoB Coro310pHUHN) 00pa3IOB T€OTEKCTUIIS IPU YIASIBHON Harpy3ke P (CM. puL.

).

3.7. D¢ dexTuBHasg paboTa JpeHaka B TEUCHHE BCETO CPOKA CITyKObl COOPY>KEHUSI MOXKET
OBITH OOecrieueHa JIUIIb PU COOTIOCHUN YCIIOBUS

antq (4)
HIIn
HK¢£d,<qumx. (5)

W3 ycnoBus ( 5) MOKHO OIpenenuTs HeoOXoaumsle d  uiaH K 4, T€OTEKCTUIBHOTO
MaTepuana:

H Ky
Kpn® 228 (6)

3.8. Ilpu OTCYTCTBUM F€OTEKCTUIIBHBIX MAaTEPUAIIOB C HEOOXOAUMBIMU XapAKTEPUCTUKAMU
IIPOMYCKHYIO CIIOCOOHOCTD APEHa)ka YBEIMYUBAIOT ITyTEM YCTPOIMCTBA Ha ThUIbHON
(oOpalieHHOM K TPYHTY) MOBEPXHOCTH CTEHBI BEPTHUKAIbHBIX KaHAJIOB, POPMUPYEMBIX MPU
0ETOHMPOBAHUM MOHOJIMTHBIX CTEH UJIM M3TOTOBJICHUH MaHeNeil U 6JI0KOB IpU COOpPHOM
BapHaHTE.

Jl1st cokpateHusi BpeMeHH OTBOJIa BOBI M3-3a YISPKUBAIOIIETO COOPYKEHHUS BEPTUKAIBHBIC
KaHaJbl COEIMHSIOT TOPU30HTATBLHBIMU WJIH HAaKIIOHHBIMU KaHATaMH, PAcIIOaraeMbIMU 4epes
1,0-1,5 m o BbIcOTE CTeHBI. BO Beex ciyuasix JJIMHA BEPTUKAIBHBIX KaHAJIOB J0bkHA Ha 0,5
M MPEBBIIIATh PACYETHBIM YPOBEHb H TPYHTOBBIX BOJ.

3.9. O6beM BOABI ¢  , OTBOJUMOM 110 BEPTHUKAIBHOMY KaHaJTy, ONPEEIISIOT 10 popmyIie
2g H,
qc=bzC ¥ 300 (7)
rne b v z - COOTBETCTBEHHO LIMPHHA U TTTyOHHA KaHaa, CM;

C - koopdunmenr lle3u; nns 6eronnsix cren C; = 0,7;



& - YCKOPEHHE CBOOOIHOTO MaICHHUsST, M/C;
H , - pacueTHBII ypOBEHb MOHM)KEHUS TPYHTOBBIX BOJ, CM.

HGO6XO,Z[I/IMOG pacCcTossHue / MCXKAY APCHAKHBIMU KaHAJIaMH HAa3HAYAKOT U3 YCIIOBUA

Gm £ q + gy (8)
NIn
2g H
bz J—L
14 300

= Ky -8, Ko & )

3.10. Ilpu paccrossHUM MeXy KaHajlaMu MeHee 1,5 M peKoMeHayeTcs, HCXO0s U3 yCIOBUS
(9), yTOUHHTH IUIONIA/Ib ITOTIEPEYHOTO ceueHUs kKaHana. [ yOuHy KaHajga Ha3HA4YaloT B
npezaenax ot 2 10 7 cM, a UpHHY - 1-3 cm.

[Tpu HE06X0AMMOCTH YBEIMUYCHHS NIMPUHBI KaHaJa 10 5 CM MEXKAY TOBEPXHOCTHIO
IIOJINIOPHOU CTEHBI M TEOTEKCTWIIBHBIM MAaTEpUaAIOM CIEAYeT pa3MeIlaTh METAIUIMYECKY0 WU
IUIACTMACCOBYIO CETKY, YTOOBI HCKITIOUUTH MPHJIETaHUe TEOTEKCTHIIS K CTEHKaM KaHaua.

3.11. IIpu BbIOOpE THIIA IPEHAXKHOM TPYOBI CIIEAYEeT YUUTHIBATH, YTO MOATOK BOJIBI K TPyOe
JIOJKEH OBITh PaBEeH BO3MOXKHOMY CTOKY BOJIBI B TPYOY depe3 BOJOIIPHEMHBIE OTBEPCTHUS HITH
OBITH MEHBIIIE €r0, T.e. HEOOXOAMMO COOIIOAATh YCIOBUE

qn £ q om, (10)
rae
Gen=0"braninyVy; (11)
}
[’ - nnvHa npeHakHON TpyObL, M; [~ = 100

b1 ¥ a - COOTBETCTBEHHO [UIMHA U HIMPUHA BOJOIPUEMHOTO OTBEPCTHSL, CM;
71 1 - KOJIMYECTBO OTBEPCTHI B OJTHOM DAy Mo nepudepun TpyOsr;
7 3 - KOJIMYECTBO PSAIOB OTBEPCTUN HA 1 M JIJTMHBI TPYOBI.
CKOpOoCTh OTTOKA BOJIBI OMpEEstoT 1o ¢popmynam [ 1]:
JUISI TJIaJIKOCTEHHBIX TPYO

V,,=200,2 R *“"%; %7 x 100; (12)
IUTsi TOpUPOBAHHBIX TPYO

V,y=177,5 R % %7 x 100, (13)

rzie R - rupaBInYecKuil paguyc ApeHaxHou TpyOsl, M; R = D /4;

D - BHyTpeHHHH qraMeTp TpyObl, M;



[ - YKIIOH JPEHaKHOU TPYOBI; i = 12 a
a - Yyroj HaKJIOHA JIPEHaKHOU TpyObl K TOPU3OHTY, Tpaj; a = 0,5 | 2°.

[Tpu Hecobmonennu ycnoBus ( 10) HeoOX0IUMO U3MEHHUTDH TUT APEHAKHOMN TPYObI MU
IPUMEHHUTD TPYObI OOJIBILIETO THaMETpa.

3.12. OTBOJ IPYHTOBBIX BO/I, TOCTYNAIOIIMX O T€OTEKCTUILHOMY MaTepUally U KaHajlaM B
JIpEeHaXXHbIE TPYOBbI, OCYIIECTBISIOT Yepe3 APEeHAKHbIE OKHA, UMEIOIIUECS B YICPKUBAIOIIEM
COOPY>KEHUH Ha YPOBHE JIpEHAXHBIX TPyO. ONTHMaANIbHOE PACCTOSHUE MEXKY IPEHAKHBIMU
OKHAMU L yCTaHaBIMBAIOT U3 YCIOBUS pabOThI PEHAXKHOU TPYOBl OTHBIM CEYCHHEM:

L= _
Ky (14)

MaxkcumanbHBIN pacxo/l BOJIBI ¢ ¢ U3 IPEHAXHBIX Nep(HOpUPOBAHHBIX TPYO ONpeneNsioT o
dbopmynam [ 1]:

JUTS TITaJIKOCTEHHBIX TPYO
qo=58,1D%"i%7x10% (15)
IUTst TOpUPOBAHHBIX TPYO
qo=242D > ;% x 10", (16)

3.13. Ilpu npoeKTHPOBAHUH 3aCTEHHOT0 IpEHaXKa CIIEyET YUUTHIBATh TAK)KE BO3MOKHOCTh
€ro yCTpOMCTBA TOJIBKO M3 F€0TEKCTUIILHOTO MaTepuaia. B 3ToM cityyae HI»KHUN KOHEI|
MOJIOTHUIIA TEOTEKCTHIISI CBOPAYUBAIOT B PYJIOH, OPMUPYS TEM CaAMbIM MPUEMHBIN KaHal
JUISL OTBOJIa BOJIBI U€pe3 OKHA U3-3a 3aCTEHHOT'O IPOCTPAHCTBA.

Heobxoaumoe paccrosiuue L MexXay IpeHaXKHBIMA OKHAMU TIPH 3a1aHHON UpHUHE [ ,
re0TEeKCTUIILHOTO MaTepuana, OPMHUPYIOLIETO KaHaI, OTPEACIISIOT 1o Gpopmyme

203, Kk
K, (17)

lupuny /| pekoMeHayeTCs MPUHUMATh B mipeaenax 1-3 M. MUHUMalIbHOE paccTosiHUE L
MEXIy IpeHaXHBIMU OKHamMu coctaBiiset 0,6 d (rae d - nmameTp okHa, cM; d * 7 cm).

Ilenecoobpa3zHOCTh MPUMEHEHHS T€OTEKCTHIIS B3aMeH TPyO YCTaHABIMBAIOT MO Pe3yIbTaTaM
TEXHUKO-3KOHOMHYECKOT0 CPABHEHUS PA3IMUHBIX BAPUAHTOB.

3.14. Ilpu He3HAUUTEITHHOM PUTOKE TPYHTOBBIX BOJ K YCPKUBAIOIIEMY COOPYKEHHIO
pexoMeHayeTcst GopMUPOBATH 3aCTEHHBIN IPEHAX U3 OTEIBHBIX MTOJOTHHI] T€OTEKCTHIIS,
pa3MeIeHHBIX Ha ONIPEeICHHOM PAaCCTOSIHUH IPYT OT Apyra. B manHOM citydae pacder
NPUTOKA BOJBI K IPEHAXKY BBIMOIHSIOT 110 popmyiie (1), nmpunumas /=1, + 13 (rnel ;-
IIMPYHA MOJOTHHIIA TEOTEKCTHIIS, M; / 3 - pACCTOSIHUE MEXKAY MOJOTHHUIAMU, M).
OntumManbHOe 3HaYeHHE / 3 IPU 33JJaHHON IMPUHE MOJOTHHUILA T€OTEKCTHIIS OTIPENIENISIOT MO

dbopmyrne



a5 K E—H Ky)
HK, . (18)

3.15. JIns noBeimienus 3 HEKTHBHOCTH pabOTHI 3aCTCHHOTO APEHAXka JIOMyCKAeTCs B3aMCH
JIPEHAXKHBIX KaHAJIOB yCTaHABIMBATH MEX]Ty MOANOPHON CTEHON U N€OTEKCTHIILHBIM
MaTepUaiOM CUHTETHYECKYIO CETKY, IIPOAOJBHBIE U IONIEPEYHBIE CTEPKHU KOTOPOMl BBEIECHBI
JpyT B Ipyra Ha ITyOuHy He 0oJiee MOJIOBUHBI UX AUAMETpa, IPU 3TOM BEPTUKAIbHBIC
CTCPIKHU CCTKU NOJI’)KHBI IPUMBIKAThL K CTCHEC. B03M0KHOCTE UCIIONB30BaHUS TOT'O MJIM HHOT'O
TUTA CETKH OMPENESIOT U3 YCIOBUS

bs (03K
4 » (19)

rae R | - paauyc CTEpKHS CETKH, CM;

7 3 - PACCTOSIHUE MEX]Ly CTEPKHAMHU, CM.

4. IlpoekTupoBaHue OecTPaHIIEHHOIO
TPYOUaTOro JpeHax a

4.1. becTpaHIIeiHBIN TOPU30HTATBHBIN TPYyOUaTHIN APEHAX MPEAHA3HAUCH AJIS OCYIICHUS
OTKOCOB MOKPBIX BBIEMOK U OIIOJI3HEBBIX CKJIOHOB. ET0 BBINOJIHAIOT B BUJIE OTJENBHBIX JPEH,
pacroiaraeMbIX WM MapajuieIbHO APYT APYTY WK BeepooOpas3Ho 1o yriom 1-4° k
ropusoHTanu (puc. 3). [I[pumeHeHue Toro Uiy HHOro BapuaHTa PacroIoKEHUs IpeH
NPUHUMAIOT UCXO/s U3 KOHKPETHBIX YCIOBHH MPOU3BOJCTBA pabOT B 3aBUCUMOCTH OT
BO3MOXKHOCTEH pacIoioKeHust OypoBOro cTaHKa M y100CTBa OTBOJIa MOCTYMAOMIEH 110
JIpeHaM BOJBI 32 MPEEIIbl BBIEMKH HIIN OIOJI3HEBOr0 MaccuBa. JIpeHbl yCTPanBaroT IIyTEM
BBEJICHUS B IIPEABAPUTEIHHO NPOOYpEeHHbIE CKBAKUHBI INIACTMACCOBBIX MEP(HOpUPOBAHHBIX
TpyO, 3aKIIFOYEHHBIX B 000JIOUKY M3 HETKAHOT'O T€0TEKCTUIBHOTO MaTeprana.

)

4.2. BecTpaHIIENHHBII TOPU30HTAIBHBIN IPEHAK PACCUYMTHIBAIOT *~ B TAKOM

OoCICA0BAaTCIBHOCTH!

*) Pacuer 1enecoo0pa3Ho nmpoBoauTh Ha DBM 1o paspaboranHoii B COIO3A0pHUH MIPOTPaMMe
PT[ 2]

OILICHUBAIOT CTETMEHb YCTOMUYMBOCTH OTKOCA WITH OTOJI3HE BOT'O CKIIOHA MPH Hanbolee
HEeOJaronpHUsATHBIX YCIOBUSAX BO3ACHCTBUS MPUPOIHBIX (PAKTOPOB U ONPEACTSAIOT
HEOOXOUMBIN ypOBEHb MOHMUKEHHS TPYHTOBBIX BOJ B BBIOPAHHOM MECTE pa3MeleHUs
JIpEeHaxa;



Puc. 3. Cxema GecTpaHIIE{HOrO TOPU30HTAILHOTO JPEHaKa:

1 - 10TOK; 2 - BOJOOTBO/IHAS YacTh JPEHBI; 3 - BOJONPUEMHAS YacTh APEHBI; 4 - TPYHT; S -
YpOBEHb I'PYHTOBBIX BOJI IIOCJIE OCYIIEHUS TPYHTOBOTO MaccHBa; 6 - IOBEPXHOCTh
CKOJIbYKEHUS

HA3HAYaIOT TUII IPEHAXKHON TPYyOHI (T1agKocTeHHas!, TOQpUPOBAaHHAS U T.I1.), €€ IUAMETp U
TUN (PUIBTPYIOMIETO FEOTEKCTHILHOTO MaTeprasa Uit 000I0OUKU APEH U ONPEIEIISIOT
MaKCHUMaJIbHO BO3MOXHBII MPUTOK BOJIBI B APEHY C YUETOM XapPaKTEPUCTUK IPYHTOB,
nepdopayu JpeHaKHBIX TPYO U pacyeTHOTO KO3 GUIHEHTA MTOTIePEIHON (HHUITBTpaun
re0TEKCTUILHOIO MaTeEpHaa;

HA3HAYaIOT YKJIOH JAPEH U OMPEAEIsIOT MAKCUMAJIbHBIN OTBOJI BOABI U3 JIPEHBI, CKOPOCTh
OTTOKA, BOJIOIPUEMHYIO CIIOCOOHOCTbH JIPEHBI U €€ JUIUHY;

OTIPEIEIIAIOT PACCTOSIHUE MEXKY IPEHAMH, a TAK)KE BpEMs OCYIICHHSI OIIOJI3HEBOI'O MacCHBa;
ec HeoOXOIMMO COKPATUTh BPEMS OCYIIICHHS, TO pacueT YTOUHSIOT, TPUMEHSIS IpyTHe
TUIBI JPEH WK (PUIBTPOB MO0 U3MEHSS PACCTOSIHIE MEXAY APEHAMHU.

4.3. OneHKy CTeNeHU YCTOMYMBOCTH OTKOCA MJIM OTIOJI3HEBOT'O CKJIOHA, YCTAHOBIIEHUE MECT
pa3MenieHusl IpeHa)ka 1 He0OXOAUMOTO YPOBHS IOHUKEHUSI TPYHTOBBIX BOJ] BBIIIOJHSIOT 110
M3BECTHBIM METOAMKAM WJIM IO IIporpaMMaM pacueTa ycroiunBoctd Ha OBM [ 4 - 6]. Tun
JIPEHAXHOU TPYOBI U TEOTEKCTUIILHOTO MaTepuaia Ha3Ha4aloT C Y4eTOM TOTr0, YTOObI
JIaMeTp JpeH cocTapisut He Oornee 0,9 nnamerpa cKBaKMHBI. PacueTHbIN KO PHUIIHEHT
NonepevyHol GUIbTpai FT€0TEeKCTUIIFHOTO MaTepralia IPUHUMAIOT C YYETOM €ro
KOJIbMaTalluy TPYHTOBBIMH YaCTUIIAMH U ONPEEISIOT IPU UCIIBITAHUH HA (PUIBTPALIIOHHOM
npubope (Tumna mpudopa Coro310pHIH) 00pa3iia TeOTEKCTHIILHOTO MaTepraa Mpu yASIbHON
Harpyske P ¢ :

L4
Pé¢=(gh+q¢)tg’(45- 2) (20)

4.4. MakcuMaJbHBII MOATOK G ¢ yqx BOABI K APEHE ONPEAETSAIOT UCXOAS U3 KPUTUYECKOU
CKOpPOCTH (PMIIBTPALIMH BOJBI B IPYHTE:

LA

q¢max=pDilys » (21)
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rae D | - BHEUTHUHN AUaMETp IpeHaXHOU TPYyObI, CM;
[ 4 - nnuHa apensl, cM; /4 = 100 cm;
J ¢ - rpagueHT Haropa Ha TpaHulle TPyHT-ApeHa; J ¢ = 1

1 - aKTUBHAs [TIOPUCTOCTb IPYHTA;

_ my
: 1075
1453 . (22)

2

e - K03 HUIUEHT TOPUCTOCTH;

W, - MAaKCUMaJIbHasi MOJIEKYJIIpHAs BJIaroeMKOCTb IpyHTa [ 7], % Macchl ckenera rpyHTa
(Tabm. 1).

4.5. Bo Bcex cily4asix OJTOK BOJIbI K JIpEHE JOJIKEH OBbITh paBeH (UM MEHbILIE) BO3MOKHOMY
BTOKY ¢ ¢ ¢n BOZABI B IPEHY, ONPEAEISIEMOMY XapaKTepUCTUKaMU (QHIBTPYIOIIEH 000I0UKH U3
re0TEKCTUIIBHOIO MaTepHala, KOJIMYECTBOM U pa3MEpPOM BOJOIIPUEMHBIX OTBEPCTUH B
IpeHaxHou TpyOe (cM. 1. 3.11):

q¢max£q¢3m:lel4Kdm; (23)
q¢max£q28m:bdnln2Vma (24)

rie K 4, - pacueTHbli k03¢ (HULMEHT NonepeuHol (pUAbTPALUH FE€OTEKCTHIBHOTO MaTepHaa,
cm/c.

Taomuma 1

MaxkcumanbsHas MOJICKYJISIPHAsA

I'pynT Pasmep vactun, Mm BJIaTOEMKOCTb, %6 MacChl CKeJleTa
IpyHTa
ITecok:
KpYTHBII 1-0,5 1,57
CpenHui 0,5-0,25 1,60
MEJIKUHI 0,25-0,1 2,73
Ilecuanas mpUIL 0,1-0,05 4,75
Nn 0,05-0,005 10,18
['muna < 0,005 44,85

CKOpOoCTh OTTOKA BOJIBI U3 APEHBI V,, 1 MAaKCUMAIBHBIN OTTOK ¢ o BOJBI ONPEIEIISIOT 110
dopmynam ( 12), (13), (15) u ( 16).
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4.6. Ecnu He coOmromaeTcst ycioBue 11. 2.3, TO He0OXOAMMO U3MEHHUTD THIT T€OTEKCTHIHHOTO
matepuana. [Ipu HecobmoneHun yciaoBus 1. 2.4 cneayeT U3MEHUTh TUIT APEHAXKHOU TPYOBHI,
HampuMep MeperTr Ha NCIIOIB30BAHNE IPEHAXKHBIX TPYO ¢ OOJBIIMM KOJIMIECTBOM
BOJIONIPUEMHBIX OTBEPCTUH WM PUMEHUTH TPYOB!I Oosbiero auamerpa. [Ipu atom
HEO0OXOAMMO BHOBB OTIPEICIHTD ¢ ¢ ¢ U IPOBEPUTH COOITIOICHHE YCa0BUH I, 2.3 1 2.4.

B kadecTBe JTOTOIHUTEIBHOW MEPHI MO’KHO HCIIOJIB30BATh TAK)KE YBEITMUCHHUE yTiIa HAKJIOHA
JpeH 104 ° .

4.7. OnTUManbHYIO ATUHY / 5 BOXOIPUEMHOMN YacTH APEHBI (CM. puUC. 3) ONpeNesioT U3
yCIIoBHsI 0OecTieueHIsI BO3MOKHOCTH OTTOKA BOJIBI U3 APEHBI IPU paboTe JpEeHAKHOU TPYObI
MIOJIHBIM CEYEHHUEM:

L -

[s= taly (25)

OpHako B psiie ciydaeB IPH pacueTe IPeH, 0COOSHHO Py MajioM KodhuimeHTe
bunbTpay rpyHTOB, JUTMHA BOAOIIPHUEMHON YacTH APEHBI MOKET 0Ka3aThCs YPE3MEPHO
0O0JIBIION (HECKOIBKO COTEH METPOB). ITO MPUBOJUT K HEOOXOUMOCTH UCTIOIB30BATh
crerualibHble OypOBbI€ CTAHKU U YBEIMYUBATh CTOMMOCTD ApeHaxa. Crneayer Takxe
YYUTHIBATh U TO, YTO MAKCUMaJbHAs IJIMHA IPSH OMPEIENSICTCS B OCHOBHOM I'e0JIOTHYECKUM
CTPOEHHEM OIOJI3HEBOI'O0 MACCHUBA M MOXKET COCTABUTH BCETO HECKOJIBKO JIECATKOB METPOB.
[ToaTomy mpu pacyere JUIMHBI BOJOTIPUEMHON YacTH JPEH HE0OXO0UMO COOII0IaTh YCIOBUE

l()on ? 15 + Zna (26)

rac ldon - A0nyCTuMas AJIMHa JPCHEBI, OMpCaAciisicMan reoJIorndyCCKuM CTpOCHUEM
OIIOJIBHECBOT'O MaCCHBa U IMapaMeTpaMn 6ypOBOFO O60py,HOBaHI/I$I, CM,

[, - IIMHA APEHBI OT BOJOCOPOCHOTO JIOTKA JI0 Hayaia BOAOIPHUEMHOMN YacTH, CM.

4.8. C yueToM yCTaHOBJICHHOTO 3HaYEeHHUS [ 5 , a TAK)KE TTOCTOSTHHOTO MIPUTOKA BOJIBI C
BerOBOfI 4JaCTH CKJIOHA PACCTOAHUEC MCKAY APCHAMMU IIPH MapalJICJIbHOM HUX PACIIOJIOKCHUN
L onpenenstot o ¢opmyne / 2/

b gt [l ata P - 43 H, it (12 - 2)]"
2H, K *

rae H, - pacyeTHbIN YpPOBEHb TPYHTOBBIX BOJ, CM;

Ly =
; 27)

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

[Ipu BeepHOM pacIonoKEHNUU JPEH BEIHUKUHA L o COOTBETCTBYET PACCTOSTHUIO MEKTY
JPEHAaMH B CPEIHEN YaCTH BOJIONPHUEMHOMN JJIMHBI IPEH.

4.9. HeoOxoammoe KOJIMYECTBO 74 JPEH OMPEACIISIOT 10 Gopmylie

2

na= D (28)

rje B - myprHa Wi 9acTh UIMPUHBI ONIOJI3HEBOI0 MaccuBa Mpu OJIOKOBOM BapHaHTE €ro
OCYULIEHMSI, CM.
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Ecmu L o> 1 M, TO pacdeT nenecooOpa3HO MOBTOPUTH, TPUMEHHUB JIPEHAKHBIC TPYObI
0O0JIBIIETO qUAMETPa, U MIPUHITH OKOHYATEIHbHOE PEIICHUE Ha OCHOBE TEXHHUKO-
SKOHOMMYECKOTO CPaBHEHHUS BapHUAHTOB.

4.10. ITomHOE Bpemst ocymieHus 1’ OMOJI3HEBOTO MacCHBa C YYETOM BPEMEHH, HEOOXOIUMOTO
IJId TIOCTOSAHHOTO IMIEPEXBATAa 'PYHTOBBIX BO/, MOCTYIIAOIIUX C BerOBOﬁ 9aCTu CKJIOHA,
OTIPENIETISIOT 10 (hopmyJie

ro2a |, =Dy
3K, |# ra i -&1 A'\k H | AH-LeK, (29)

rae A - koahHUIreHT, onpeaeIsieMbli o i, (Tadm. 2);

hy, - pacUeTHBIN YPOBEHb OHMKEHHS TPYHTOBBIX BOJ (CM. PHC. 3), CM.

Tabmmma 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 ocymienus 7' 60b1ie TpeOyemMoro, TO ClIelyeT IPUMEHUTD JPEHbI O0JIBIIETO
quaMeTpa Wid ¢ 601b el BOJOMPUEMHOM CITOCOOHOCTRIO U TOBTOPUTH pacueT. Kpome Toro,
€CJIM U3BECTHO TpeOyeMoe BpeMsi OCYIIEHHUS, TO MOKHO U3 3aBUCUMOCTH ( 29), 3a1aBIINCh
3Ha4YeHHUEM 1 , ONIPEICITUTh PACCTOSIHUE L ( IPU paHee BBIUUCICHHOM JIMHE / s BOJIOTIPUEMHOM
yacTu ApeHsl. [Ipu 3TOM crienyeT yuuThIBaTh, 4YTO NEPBBIM BapHAHT 1aCT BO3MOKHOCTh
MOJyYUTh Hanbosiee SKOHOMUYHOE PeIlIeHUe U KO BTOPOMY BapUAHTY HY>KHO NMPUOEraTh
JUIIH B TEX CIydYasiX, KOT/Ia HEOOX0UMO YCKOPUTh OCYIIICHHE MAaCcCHBA.

S. TeXHOJI0ruA COOPYKEHUA 3ACTEHHOI0
ApeHaxa

5.1. TexHoI0THUs COOPY>KEHUS 3aCTEHHOTO APEHaKa B KOHCTPYKIUSAX COOPHBIX U
MOHOJIUTHBIX IOJIIOPHBIX CTEH B OOIIEM Cllyyae BKJIIOYaeT: (HOpMUPOBAHHE Ha THUTbHON
(oOpallleHHOM K TPYHTY) OBEPXHOCTH CTEHBI U €€ OTAEIbHBIX JIEMEHTOB NPOJOIbHBIX U
NOTIEPEYHBIX KAHAJIOB U YCTPOMCTBO B €€ HWKHEN YacTU APEHAKHBIX OKOH; HABEILIMBAHNE Ha
CTEHY MOJIOTHHUIIA U3 TE€OTEKCTHIIBHOTO MaTepuaa; yKiaJKy B OCHOBaHUU CTEHbI HA YPOBHE
JPEHaXHBIX OKOH NeppopupoBaHHON TPyObl; 00epThIBAaHUE HIKHETO KOHIIA ITOJIOTHHUIIA
BOKPYT APEHaKHOU TPYOBI U ero (PUKCaINIo; 3aCHIIIKY 3aCTEHHOTO IPOCTPAHCTBA MECTHBIM
TPYHTOM.
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5.2. Ilpu HEOOXOUMOCTH YCTPOMCTBA TIPOIOJIBHBIX M IMOMEPEYHBIX KAHAJIOB UX BBIMOJIHSIOT B
nporecce 0ETOHUPOBAHUS CTEHBI I U3TOTOBIICHUS €€ JIEMEHTOB C UCTIOJIb30BAHUEM
onaxyOKy ¢ MPUKPETUICHHBIME K Hell OpycKaMu, TONIIUHY U IIUPUHY KOTOPBIX
YCTaHABIIMBAIOT PACYETOM.

5.3. HaBemmBaHue NOJIOTHUIL F€OTEKCTUIBHOTO MaTEpHaIa BBIIOIHAIOT IyTEM UX
KpEIUIEHUS K apMaTypHBIM BBIITyCKaM, 3apaHee ycTpoeHHbIM dyepes3 0,5-0,7 M B moanopHoi
CTEHE Ha ypOBHE BepXa IMOJIOTHHUII] F€OTEKCTHIIS, UM MTPU oMoIlu ['-00pa3HbIX ckob ¢
TpPOCaMU U MPUCOETUHEHHBIX K TPOCAM CTEP)KHEN, K KOTOPBIM U KPENSAT MPOBOJIOYHBIMU
CKpPYTKaMH BepXHUH KOHeI MosIoTHUIL (pUc. 4). CKo ObI U CTEp)KHU CHUMAIOT 110CJIE 3aCBIITKU
IpyHTa B 3aCTEHHOE IIPOCTPAHCTBO 10 YPOBHSI BepXa MOJIOTHHMIL.

a

— i

. W ek m T

AL TV L 22

Puc. 4. Cxema HaBemmBaHusl MOJOTHHINA U3 T€OTEKCTUIILHOTO MaTepuaa:
1 - npeHaxxHOE OKHO; 2 - KaHaJl; 3 - TEOTEKCTHIIb; 4 - CTEPIKEHb; 5 - TpocC; 6 - ckoba

5.4. IlepdopupoBaHHbIC IpEHAXKHBIC TPYOBI pacToararoT BIUIOTHYIO K CTEHE, a HIDKHHE
KOHI[bI TTOJIOTHUII] HABOPAYHMBAIOT HA TPYOY MJIM 0OEpPTHIBAIOT BOKPYT HEE U MPUCHINAIOT
TPYHTOM.

Bo Bcex ciyyasx KOHTaKT APEHaXHBIX TPYO C TPYHTOM HE JOITyCKaeTCsl.

[Ipu ycTpoiicTBE 3aCTEHHOTO IPEHAXKa U3 OTACIBHBIX MOJOTHHUII T€OTEKCTUIIS, Pa3MEIICHHBIX
IpyT OT Ipyra Ha paccTosiHuM /3 (cm. 1. 3.14), npeHakHy10 TpyOy B 30HE MEKIY
MOJIOTHUILAMH 3aKJIFOYAIOT B 000JIOUKY M3 IF€OTEKCTHILHOTO MaTepHala.

5.5. CHUHTETHYECKHUE CETKH B3aMEH JPEHAKHBIX KAHAJIOB YCTaHABJIMBAIOT C IPUMBIKAHUEM
BEPTUKAJIBHBIX CTEPXKHEN CETKH K IIOBEPXHOCTH CTEHBI. HUKHUI Kpall CETOK BO BCEX CIIydasix
CJIeZlyeT pacroJiaraTb Ha ypoOBHE OCHOBAHMsI JPEHAXKHOM TpyObl, HE OIyCKas €ro BHIBOJA 3a
ee npezeinbl. Kperienue ceTok K CTEHE BBIOJIHAIOT aHAJIOTUYHO KPEIUIEHUIO
TEOTEKCTUIBHBIX ITOJIOTHHUILL

5.6. YCTpOHCTBO 3aCTEHHOTO JPEHaXa B YJCPKHUBAIOIUX KOHCTPYKIHUAX U3 OYpOHAOUBHBIX
cBail co cCOOPHBIMH OOJIMIIOBOYHBIMY IUTUTAMU (PHC. 5) BKIIOYAET: HABEUIMBAHUE HA
OypoHaOuBHBIE CBaM MOJOTHUIL U3 T€OTEKCTUIIBHOTO MaTepuaa; yKJIaJKy Ha TOBEPXHOCTh
OETOHHOTO OMOPHOT0 Opyca IpeHaXHbIX TPYO U 00epThIBaHHE UX KPasiMH MTOJIOT HUILL;
MOHTQX OOJIMIIOBOYHBIX TUIUT C KPETUIEHUEM MOJIOTHUII K THUTBHOM (0OpaIieHHOH K TPYHTY)
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IMMOBEPXHOCTHU ILUIUT U 3AIMOJIHEHUEC 3a30pa MCXKAY IINIMTaMH U IIOBCPXHOCTHIO 'PYHTA B
MEXKCBalHBIX MMPOMECIKYTKaAX NCCKOM MJIN MCCTHBIM I'PYHTOM.
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Puc. 5. YcTpoiicTBoO qpeHaka B KOHCTPYKIUSAX U3 OypoHaOMBHBIX CBaii:

1 - okHO; 2 - apeHakHas TpyOa; 3 - TEOTEKCTUIIb; 4 - ITUTHI; 5 - TPYHT; 6 - pOCTBEPK; 7 -
OypoHaOHMBHBIE CBau

5.7. Ang yno6cTBa MOHTaXKHBIX pabOT peKOMEHAYETCS Mepe] MOHTaXXOM TUIUT KPETHUTh
reOTEeKCTUIIHHBINA MaTepral HEMOCPECTBEHHO K IUTUTaM, HapuMep OUTYMOM B HECKOJIBKUX
TOYKAaX IO MOBEPXHOCTH IJIUTHI, OCTABJISASI BBITYCKH I'€OTEKCTUIIA IUPUHON 20 CM ¢ HUKHEHN
¥ OZHOM 13 OOKOBBIX CTOPOH IUIMTHL. B 3TOM ciiyyae TOIbKO HUKHUN PSAJ] IUTUT KPETISIT
JOTIOTHUTENBHO K 3apaHee YI0KEHHOMY MOJOTHUIILY T€O0TEKCTUIIBHOTO MaTepuaia (puc. 6).

5.8. Ilpu HEOOXOIUMOCTH MOCIIEAYIOIIEr0 OMOHOIMYMBAHUS IOKPBITUS U3 IJIUT OETOHHBIM
pacTBOPOM 3aCTEHHBIN IpeHaX B KOHCTPYKIHSIX U3 OypOHAOMBHBIX CBail BHIIOIHSIOT C
KPEIUICHHEM IIOJIOTHHUI T€OTEKCTUIIS IITHIPAMHU K TPYHTY B MEKCBAaHHBIX IIPOMEKYTKAX U
HaBELIMBaHUEM ITOBEPX MOJOTHHUL] IOKPBITHS U3 BOJOHEIIPOHULIAEMOT0 MaTepHaia,
HanpuMep NOJIUITUICHOBOM IIEHKH, AJIS 3alUThl TEOTEKCTUIISI OT KOJIbMAaTaI[H €T0
LIEMEHTHBIM pacTBOpPOM. HIKHHE KOHIIBI BOLOHENPOHUIIAEMOI0 MaTEpHaa PUKIECUBaIOT
OUTY MOM K OCHOBAHMIO HUYKHEH IUIUTHI WM K IOBEPXHOCTH OIIOPHOTO Opyca, €Cliu B HEM
€CTb HUILIA JJIS pa3MeIIeHUs IpeHaXHbIX TPpyO (puc. 7). beToHHBII pacTBOp IS 3aM10JHEHUS
IIPOCTPAHCTBA MEXy IUINTAMHU U BOJOHEIIPOHULIAEMBIM MaTEPUAIIOM ITOAAIOT 110CIIE
MOHTaKa TUIAT KaXXJ0T0 Psiia WM [TOCJIE MOHTaXa BCEX IUIUT € UCIIOIb30BaHUEM

0eTOHONUTHON TPYOBI, BBOIMMOH B CIIEUAIIBHO BHIMOJIHEHHBIE JIJIsl 3TOTO OTBEPCTHUS B
POCTBEpKE.
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Puc. 6. KoncTpyKius apeHa)xa u3 OTACIbHBIX JIEMEHTOB:

1 - OKHO; 2 - TUTUTHI; 3 - TEOTEKCTUIIB; 4 - TPYHT; 5 - OypoHAOUBHbBIE CBau; 6 - pOCTBEPK; 7 -
npeHaxHas TpyOa; 8 - onmopHsIil Opyc; 9 - MecTa KperyIeHHs] T€OTeKCTUIIS K TUTUTE

5.9. Ilpu coopy>keHHM HarelbHbIX KPEIJICHUH 1 aHKEPHBIX KOHCTPYKLUH 3aCTEHHBIN IpeHax
BBITOJIHSIOT U3 MOJOTHUL] T€OTEKCTUIILHOTO MaTepHuaa, YKJIaabIBAE€MbIX 1101 OKPHITHE WU
aHKEepHBbIE IUINTHI. ECiM MOKphITHE YCTpauBalOT U3 MOHOJIMTHOTO OETOHA WIIM TOPKPETOETOHA,
TO MEX]y MOKPBITHEM M F€OTEKCTUIBHBIM MOJIOTHUIIIEM Pa3MELIatoT IPOCIONKY U3
BOJIOHEIIPOHUI[AEMOTI'0 MaTepHasa, a OTBOJ BOJIbI U3-110J MMOKPBITUS OCYLIECTBIISIOT YEPE3
JPEHaKHbIE OKHA, PACIIOJIaraéMble B HUJKHEH 4aCTH IOKPBITHSL.

[Tocine ycTpoiicTBa MOKPHITUS BOJOHENPOHUIIAEMBII MaTeprall U3 3TUX MECT YJIAJSIIOT (CM.
puc. 1).

16



"

NN T

Puc. 7. 3acTeHHblil JpeHaXX B KOHCTPYKIUAX U3 OypOHAOUBHBIX CBall C MOHOJIMUTHOM
OOJIMIIOBOYHOHN CTEHKOM:

1 - npeHaxxHoe OkHO; 2 - O6pyc; 3 - onmanyOka; 4 - 6ETOH; 5 - TUIeHKA; 6 - TEOTEKCTUIIb; 7 -
pocTBepK; 8 - otBepcTHe; 9 - cBam; 10 - mThiph; 11 - ciiou Outyma; 12 - npenaxHas TpyOa

6. TexHo10THUS COOPYKEHU S
O0eCTpaHIIEHMHOTO APEeHAKA

6.1. B o01mieM ciryyae TEXHOJIOTUSI COOPY>KEHHsI OeCTpaHIIEHHOT0 TOPHU30HTAIEHOTO ApeHaKa
BKJTIOYAET MOATOTOBUTEIbHBIE PAOOTHI, yCTPOUCTBO BOJIOTIPUEMHOTO KOJIIEKTOPA HITH
BOJIOOTBOJTHOTO JIOTKA, KOMIJICKTOBAaHUE JPEH U3 THOKMX ropUpPOBaHHEIX TPYO, OypeHne
CKBa)XXHMH C 00CaTHBIMU TpyOamHu, U3BJICUEHHE OYpOBOTO CTaBa U BBEJCHNE B 00CATHBIC
TpyOBI ApeH, U3BJICUCHHE 00CATHBIX TPYO U 00YCTPOICTBO YCThSI CKBAXKHHBI.

[Ipu anune apen 10 30 M B rpyHTax, 00€CHeUnBaIOIINX YCTOHYUBOCTD CTEHOK CKBAXKHH J10
BBEJICHHS B HUX JIPEH, JIOMyCKaeTcs OypeHne CKBaKUH 03 00CaTHBIX TPYO.

6.2. [lonroroBuTenbHbIE PAOOTHI BKIIOYAIOT IJIAHUPOBKY TTOBEPXHOCTH TPYyHTA HA
CTPOUTENBHOM MIOMIAAKE; YCTPOUCTBO BPEMEHHOM I0POTH JJI TPAHCTIOPTUPOBKHU
MaTepuajoB U 000pyJOBaHHUS; JOCTABKY Ha IUIOIIAJKY T€OTEKCTHIIBHOTO MaTepuaia u
JIPEHAXHBIX TPYO U X CKIAAUPOBAHUE MO HABECOM; TIEPEBO3KY OYypoBOro 000pya0BaHuUs,
KEepaMHUYECKHX TPYO C COCTUHUTEIBHBIMU JACTAISIMU 11 BOJOTIPHEMHOTO KOJICKTOPA WK
neTanei s BOIOOTBOAHOIO JIOTKA; pa30MBKY MecT Juist OypeHusi ckBaxxuH. [Ipu
NPUMEHEHNUHU TIEPEHOCHOT0 OypOBOrO CTaHKa, HaNpuUMep craHka tumna Tonu-bopunr, Ha
MOBEPXHOCTH IUIOMIAIKHA B MECTaX Oy IyIIUX CKBAXXHH MPU HEOOXOAUMOCTH YCTPaUBaIOT
MOKPBITHE U3 COOPHBIX KENE300€TOHHBIX IUIUT.
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6.3. B cimyuae He0OX0AMMOCTH MTPUMEHEHHUS BOJIOOTBOTHOTO JIOTKA (PHUC. 8) €ro yCTpanBaroT
nepen OypeHreM ckBakuH. C 3TOM IENbIO HCTIONB3YIOT TOTOBBIE SJIEMEHTHI, HAPUMED
OETOHHBIE TUTUTKH, KOTOPBIC YKIIAABIBAIOT B 3apaHee MOArOTOBICHHYIO TPAHIICIO C
OMOHOJIMYMBAHHEM CTHIKOB, HAUMHAs C HU30BOW CTOPOHBI. ECiin B mpoliecce cTpoUTeIhCTBa
BO3HHKAET OITACHOCTH OTMOJI3HEBBIX IMOBIKEK, TO IIEIECO00Pa3HO yCTPAaUBAaTh BOIOOTBOTHBIC
JIOTKH C MTOKPBITHEM M3 '€0TEKCTHUIILHBIX MaTEPUAIOB, 00pa00TaHHBIX OUTYMOM (pacxo
outyma 2-4 1/m°).

Puc. 8. IlpumMbikaHue 1peH K BOJOOTBOAHOMY JIOTKY:
1 - BogonpueMHas 4acTh JIPEHBI; 2 - BOJOOTBOIHAS YaCTh JPEHBI; 3 - OTOJIOBOK; 4 - MITUTKH

6.4. IIpu ucroap30BaHuM JIJIs1 COOpa BOABI U3 JIPEH HE3arTyO0JIeHHOTO KOJUIEKTOpa U3
KepaMHU4ecKHX TpyO mnepea OypeHHeM CKBaXKHH pa3MevyaroT OCh KOJIEKTOpPa, YCTaHABIMBAIOT
MOJI HUM OTIOPBI U3 OETOHHBIX AJIEMEHTOB ceueHueM 8§ ~ 8 cM (puc. 9), pazmMeuaroT
BOJIOCOPOCHYIO YacTh KOJUIEKTOPA, HaXOSIIyI0Cs 3a MpeesaMu paboueil miIomaiky.
OcTaBuryrocs 4acTh KOJUIEKTOPA YCTPAUBAOT MO Mepe OYpEeHHs CKBRKHH U YCTaHOBKHU JPEH.
CoennHeHne KepaMHUUECKUX TPYyO KOJUIEKTOpa JIPYT C IPYrOM U MOJCOETUHEHHUE JIPEH K
KOJUIEKTOPY OCYLIECTBIISIIOT € MMOMOIIbIO COETMHUTEINbHBIX JIeTajel U3 MOJTUBUHUIXIJIOpH 1A
(ITBX) unu nmonuaTrsieHa Boicokoii miotHocTy (IIOBIT) mpoMmbinieHHOro u3rotoBienus [ 8].
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Puc. 9. Copoc rpyHTOBBIX BOJ IO KOJIJICKTOPY:

1 - BomompueMHas 4acTh JPEHBI; 2 - BOJOOTBOIHAS YaCTh JPEHBI; 3 - MEPEXOAHUK; 4 -
KOJIJIEKTOp; 5 - onopa

6.5. BogonpueMHyro 4acTh IPSHBI BHIMOTHSIIOT U3 TIEP(HOPUPOBAHHBIX IIAIKOCTCHHBIX HITH
ro¢gpupoBaHHbBIX M1acTMaccoBbiX TpyO u3 [IBX mnu [T9BII, 3akmtoueHHBIX B 000JI0UKY U3
HETKAaHOTO T€OTEKCTUILHOTO MaTepHala, a BOJOOTBOIHYIO YaCTh - U3 I1aIKOCTEHHBIX
macTMaccoBbIX TPyO. CoeqrHeHNe BOAOOTBOAHON U BOJOTPUEMHON YacTei IPEHbI
oOecrieunBaetcs My pramu UK pacTpyOHO# cBapkoii [ 7]. Bo3M0OXHO ycTpoiCTBO ipeH
TOJILKO U3 TIepPOPUPOBAHHBIX TPYO. B 3TOM Ciydae BOJJOOTBOHYIO 9acTh APEHBI 3aKITFOYA0T
B 000JIOUKY M3 BOJOHENIPOHUIIAEMOT0 MaTepHalia, HalmpuMep MOJTUATUICHOBOM MIICHKU WIIH
TE€OTEKCTHIIS,, 00pabOTaHHOTO OUTYMOM.

6.6. [Ipouecc KOMITJIEKTOBAHUSI IPEH, B KOTOPBIA BXOJAT 3aKJIFOYEHHUE BOJAOIPUEMHON YacTH
IPEHbI B 000JI0YKY M3 HETKAHOTO F€OTEKCTUILHOTO MaTepHaa, yCTPOHCTBO B TOJIOBHOM
qacTu I[pCHBI 3arny1m<1/1 158 HaHpaBJUIIOHIGFO HAaKOHCYHHUKA, COCANHCHUC BOILOHpI/IeMHOI\/JI 158
BOJIOOTBOJTHOM YacTeil ApeH Wi (GopMHUpPOBaHKE HA BOJAOOTBOJHON YacTH APEHbI 000JI0UYKU
13 BOJIOHEITPOHUIIAEMOT0 MaTeprala, peKOMEHIYETCS BBITOIHATH 0T HABECOM Ha
CTeJUTaXKax C UCTOJIB30BaHUEM JIBYX OyxTojaeprkateneii. Ha oqHOM M3 HUX yCTaHaBIUBAIOT
OyXTy IJIaCTMacCOBBIX TPYO, a HA BTOPOM - TOTOBBIE IPEHBI, KOTOPBIE 3aTEM JOCTABISIOT K
MECTY MPOU3BOJICTBA padoT.

6.7. 3amUTHYIO GUIBTPYIONLYI0 00OIOUKY U3 T€OTEKCTUIIHLHOIO MaTeprasa Ha

BOJIOTIPUEMHOM YacTH APEHBI YCTPAUBAIOT CIIEIYIOIUM 00pa3oM: neppoprupoBaHHyIO TPyOy
00€pTHIBAIOT MOJOCKOM reoTeKCTHIs mupuHor 40-50 ¢cM 110 BUHTOBO# JIMHUH, HAYWHAS C
KOHIIa JIPEHBI, YTOOBI BAHTOBOH IIOB OBUT HAMIPABJICH TIO X0y JBUKCHHSI IPU BBEICHUH
JIpEHbI B CKBaKUHY. KOHIIBI MOJIOCKHU 3aKpeIUISIOT Ha TpyOe KiieeM, CBapKOW MIIH MPOBOJIOKOM.
IIpu ycTpoiicTBe BOAOIPUEMHON U BOJOOTBOJHOM YaCcTe! IPEHBI U3 €IUHON
nepGopupoBaHHON TPYOBI BOJOOTBOIHYIO YaCTh IPEHBI 00EPTHIBAIOT MTOJIOCKOW 13
BOJIOHEIIPOHUI[AEMOT0 MaTepHaa Wiu Te0TeKCTHIIA, 00pabOTaHHOTO BSXKYIIIUM, C
3aBeJICHHEM €€ KOHIIOB Ha 000JI0UKY M3 T€OTEKCTHIIBHOTO MaTepralia M MPUKPEIUIEHUEM K
TpyO€ MPOBOJIOYHBIMHU CKPYTKAMU HITU KJIEEM.

6.8. 3arayKky B TOJIOBHOM YacTH JIPEHBI BBIOIHSIOT U3 I€PEBA, IJIACTMACCHI WJIN JKTyTa U3
re€0TEeKCTUIBHOIO MaTepHala, a HalpaBIIAOMUNA HAKOHEYHUK OBOUIAIbHOTO OUEPTAHUS - U3
npoBosIoku AuameTpom 6-8 mm (puc. 10). Ilpu qnune apenst 6onee 40 M pekoMeHayETCS
yepes KaxJple 2-3 M yCTpauBaTh IPOMEKYTOUHbIE 1yrooOpa3Hble HAIIPABIIAIOIINE U3
IPOBOJIOKH JUAMETPOM 3-6 MM, IPUKPEIIAA X K APEHE MPOBOJOYHBIMHU CKPYTKAMHU.
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Puc. 10. Konctpykuus apeHsl:

1 - mpoBosoKa; 2 - 3arnymka; 3 - CKpyTKa; 4 - nepdopupoBanHas TpyOka; 5 - oTBepcTHS; 6 -
T€OTEKCTUJIb; 7 - HAPABJIAIONMIAs; 8 - BOJZOOTBOIHAS YaCTh JPEHBI

6.9. BypeHne CKBaXXHH BBITMOJIHAIOT OYPOBBIMU CTaHKaMU TOPU30HTAIBHOTO OypeHHS C
UCIIOJIb30BaHUEM 00CaJHbIX TpyO. Bo10OTBOAHBIN TOTOK Nepe HauanoM OypOBBIX padoT
3aKpBIBAIOT NEPEHOCHBIMHU JIEPEBSIHHBIMU IIIUTAMH, YTOOBI UCKIIIOUUTH TONaIaHUE B HETO
OypoBoro nuama. ITocie okoHuanus OypeHus: OypoBOi CTaB U3BJIEKAIOT U B CKBAXKHHY
MOJAI0T TOTOBYIO IPEHY, JUAMETP KOTOPOM HE OJKEH mpeBbimaTh 0,9 BHyTpeHHEro
nuameTpa oocaaabix TpyO. [lpu amuue npen 1o 60 M peKOMEHIyeTCsl BBOJIUTH UX B
CKBaXXMHbI BPYUYHY0; IIPH OOJBIIEH JUIMHE IPEH ClIeAyeT UCIOIb30BATh OYPOBOM CTAHOK C
HpOCTGfIH.IHMPI HpI/ICHOCO6JICHI/I$IMI/I, BBITIOJTHCHHBIMHA, HAITPUMCP, B BUJIC 3aKUMa U
LJaHT'OBOT'O 3aXBaTa, IPUKPEIUIEHHOIO K NOJAal0IeMy MeXaHu3My cTaHka (puc. 11).

i L s
= rmess it st

Puc. 11. CxeMa yCTaHOBKH JPEHBI B CKBAKHUHY:
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1 - 6ypoBo¥i CTaHOK; 2 - JTIOTOK; 3 - CKB&KHUHA; 4 - IEPEXOTHUK K OypOBOMY CTaHKY; 5 - APCHA;
6 - 3akuM; 7 - KIt04; 8 - HUT; 9 - OyXTOAepKATEINDb

6.10. ITocne BBeaeHUsI IPEHBI B CKBAXXUHY M3BJIEKAIOT 00CaIHbIE TPYOBl, IEPEMEIIAIOT
OypOoBO#1 CTAHOK Ha HOBOE MECTO IIPOU3BOJICTBA pabOT, MPOU3BOIAT 00YCTPOMCTBO YCThS
CKBa)XXHMHBI, yCTaHABJIMBasi COOPHBINA MJIM MOHOJHUTHBIN OETOHHBIN Or0JI0OBOK (CM. puc. 8),
MOHTHUPYIOT OYEPEIHOE 3BEHO KOJIJIEKTOPA C MOACOCIUNHEHUEM K HEMY JIPEHBI (CM. puc. 9)
WIM CHUMAIOT TIEPEHOCHBIE IIUTHI C JJOTKA M OYHUIIAIOT €r0 OT OypOBOTO ILIaMa.

Ipunooswcenue 1

MeToanka HCNIBITAHUSA FeOTEKCTHIBLHBIX
MaTepH ajI0B HA PUILTPALUIO

BononpoHuiiaeMocTs - 0OJIMH U3 OCHOBHBIX IMOKa3aTeel MaTepraia, OnpeIesomux
YCIIOBUS €ro MpuMeHeHus. Pa3innuaioT npoJoipHyIo (paguaibHyI0) U MONEPEUHYI0
BOJIOTIPOHUIIAEMOCTH MOJIOTHA.

WcnpiTanus npoBosaT Ha ¢puinbTpannoHHoM mpudope Coro3nopuui (puc. 1 HacTosero
MIPUIIOKEHUS ).

MeToauKa UCTIBITAHUN TEOTEKCTUIISI Ha TIONIEPEYHY0 BOJOITPOHUIIAEMOCTh 3aKJIFOYACTCs B
CJICYIOIIEM:

BBIPE3aIOT KpyIJiblii oOpazen auamerpoM d = 130 MM U OIpENENsAIoT €ro TONLUHY d 0]
yaenbHbIMU Harpy3kamu 0,005; 0,01; 0,025; 0,05 u 0,1 Mlla;

pa3duparT GUIBTPAMOHHBIN MPUOOP U YKIAABIBAIOT 00pa3el] 7 TeOTEKCTUIIS Ha
nepGopUpoOBaHHBIN AUCK 6, YCTAHABIUBAIOT PE3MHOBOE YIJIOTHUTEIBHOE KOJIBIIO 5 U
cobuparoT mprubop ¢ yKIAAKON Ha MOBEPXHOCTH 00pa3iia re0OTEKCTUIIS 7 TIIIaCTMACCOBOM
CeTKH §&;

MCIIBITAaHUS TIPOBOIAT MO/ BepTUKanbHbiMK Harpy3kamu 0,005; 0,01; 0,025; 0,05 u 0,1 MlIla,
YTO COOTBETCTBYET BECy TMph Ha mojBecke (Tadu. 1).

Tabmuua 1
Vnenwuas narpyska, Mlla 0,005 0,01 0,025 0,05 0,1
Bec rupu Ha nonsecke, H 0,485 1,27 3,625 7,55 15,4

Kaxxnpiii oOpa3zen HCIBITHIBAIOT PU OJJHOM U TOW e BEPTUKAJIbHOU Harpy3ke u Hanopax 10,
20, 30 u 40 cm. IIpu HeoOXOAUMOCTH UCTIBITAHUS TIPOBOAAT U Ipu Hamopax 10 1500 cm.
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Puc. 1. Cxema ¢unbTpanmoHHoro npudopa:

1 - xoprryc mpubopa; 2 - cpeiHee KONbIIO; 3 - BEpXHEE KOIBI0; 4 - BO3IYIIHBIA KIIanaH; 5 -
YIUTOTHUTEIFHOE PE3UHOBOE KOJIBII0; 6 - meppOopupOBaHHBIN AUCK; 7 - 00pa3el re0TeKCTHIIS
muameTpoMm 130 mm; 8 - cetka; 9 - nepdopupoBannsblii mtamm; 10 - mrok; 11 - Harpyska; 12 -
HIDKHUE mTynepa; 13 - BepxHue mrynepa; 14 - BogoMepHslii 6ak; 15 - HanuBHOM mTynep; 16

- cnmuBHBIE WTyLEpa; 17 - kpaH; 18 - manblil BomomepHslii 6ak; 19 - 3anopHslit kinanax; 20 -
CIMBHBIE IITYyLEpa; 21 - kpaH; 22 - MaHOMETp; 23 - pe3UHOBBIN JucK AuameTpoM 90 mMm; 24 -

obpazer reotexkcTuiis uamerpom 90 MM ¢ oTBepcTreM B eHTpe auamerpom 30 mwm; 25 -
pe3nHOBBIN JucK AuameTpoM 130 MM ¢ oTBepcTHEM B LIEHTpe AuaMeTpoM 30 MM

Wcnpitanus npu Hanopax 10 100 cM npoBoAAT ¢ UCHOIb30BaHUEM BOJOMEPHOTro Oaka 14 miu
Mmajioro 6aka 18 (cm. puc. 1), a mpu OONBIIMX HAMIOPAX - YepPE3 MPUCTABKY C MAHOMETPOM 22,
OJIMH IIUIAHT OT KOTOPOTO MOICOEIMHSIOT K BOAOIIPOBOTHOMY KpaHy, & BTOPOH - K HUKHEMY
mrTynepy 12 B HWKHEH yacTu npudopa.

[TpuGop 3amoNHAIOT BOJIOM O BEPXHUX IUTYLEpOB 13 1 yaneHus my3bIpbKOB BO3/1yXa U3
o0pa3la Te0TeKCTHIISA, NEPUOANUECKU TPUITOAHUMAS! ILITaMII.

Pacxon BOABI OIIPCACIIAIOT IO BPEMCHH 3aIIOJIHCHUSA MEPHOTI'0 HUJIMHAPA CMKOCTBIO 1,0 JI.

[To okoHYaHMM BBITIOTHEHUS KaXI0H CEpUU OIBITOB CTposT rpaduk O =f(d ;J; P),tne QO -
pacxoJ BoJbl, Ji/c; J - rpaguenT; P - BepTUKanbHas Harpyska, MIla.

27
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Koaddumment nonepeunoit punprpanmu K ,,, OIpeaenstoT mo hopmyse

Va

Knon = 'R H"

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

H - manop, cMm;

{ - BpeMsl 3all0JIHEHUSI MEPHOTO IIJIUHAPA, C.

Paguanbhyto (BAOJIB MOJIOTHA) BOJONPOHUIIAEMOCTh T€OTEKCTUIILHBIX MaTEpUAIIOB
OTIPEEIISAIOT B CIEIYIOLIEM MOPSIJIKE:

BBIPE3aI0T KPYIJIblid 00paser] 24 reotekctuiist (cM. puc. 1) nuamerpom 90 MM U OTBEPCTHEM B
neHTpe aAuamerpom 30 MM U OINPeAENSIOT Ha AaHAJIOTUYHOM €MY CIUIOLTHOM 00pasiie TOIIIUHY
Martepuania noj Harpyskamu 0,005; 0,01; 0,025; 0,05 u 0,1 MI1a;

CHUMAIOT BEPXHUH HWIMHAP NpuOopa, YKIaJbIBalOT Ha NEPPOPUPOBAHHBIN JUCK 6
PE3MHOBBIN YIIJIOTHUTEIbHBIN qUCK 25 quaMerpoM 130 MM ¢ OTBEpCTHEM B LICHTPE IUa
MeTpoM 30 MM U yCTaHaBIMBAIOT BEPXHUN HWIMHJP MPUOOPA HA MECTO;

YKJIaJBIBAIOT HA YIUIOTHUTEIBHBIN TUCK 25 00pa3er] reoTeKCTHIIS 24 U 3aKpBIBAIOT €T0
CBEPXY IOMNOJHUTEIBHBIM CIIOIIHBIM PE3UHOBBIM YIUIOTHUTENBHBIM AUCKOM 23. CBepxy
yCTaHABJIMBAIOT IITAMIT 9 ¥ HABMHYUBAIOT Ha IIMJIMHJIP BEPXHIOIO KPBIIIKY MPpHUOOpa.

UcnbiTanust npoBoIAT 1oJ BepTukaaibHbiMKU Harpyskamu 0,005; 0,01; 0,025; 0,05 u 0,1 Mlla,
YTO COOTBETCTBYET BECY TMPH Ha MOJIBECKE, YKa3aHHOMY B Ta0II. 2.

Tab6muma 2
Vnenwuas Harpyska, 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 nanpHelimeM Kaxx1p1it 0Opa3ell UCIBITHIBAIOT IIPU OJTHOM M TOM ke YJIeTbHOM Harpy3Ke u
pa3IMYHBIX HAIMlOpaXx.

Koadduruent paauansHoit punsTpanuu onpeaenstor mo Gopmymne
4 R
_.k_
K pao = Hidix rn
rae R v r| - BHEIIHUN ¥ BHYTPEHHUM paanychl obpasua, cMm; R =4,5; r; = 1,5.

Konpmaranus xapaktepusyeT cTeleHb YMEHbIIEHUS (PUIbTPAILIMIOHHOM CIIOCOOHOCTH
re0TEeKCTUILHOIO MaTepuana npu cyPp@Po3nOHHOM BBIHOCE IPYHTOBBIX YACTHIL. DTOT

II0Ka3aTeNb CIEAYET YUUTHIBATh IPU UCIIOJIb30BAHUYU T'€OTEKCTHIIBHBIX MAaTEPHUAJIOB B
JPEHAXKHBIX KOHCTPYKIIUSX.

VcnibITaHus BBIMOJHSAIOT HA crieliranbHoM nprbope Coro31opHuu (puc. 2), BKIIOYArOIeM
BEPXHIOIO | 1 HIKHIO 16 yacTu Kopmyca, coeuHseMble BUHTaMu 28. BHyTpu BepxHei
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YacTH KOpIyca ycTaHoBjIeHa ¢opma S ¢ mepopupoBaH HBIMH CTEHKaMH, CHAOKCHHAS
nephopupOBaHHBIM LMIUHIPOM 2.

elain
w_ 8 9 21
! 7
n |
?
J
4§
5
5 !
29
| N .
L=
o
7
g '
14 |
15 : ;
H‘ 1
p e e —
]
19— i i
2 1 20 % X 74
! : 7 2%
7 7
n \) o
"“":'_‘L__,'_. Y- T ——

Puc. 2. Cxema npubopa 17151 onpeiesieHus1 KoJIbMaTalliy T€OTSKCTHIIS:

1 - xopmryc B cOope; 2 - nepdopupoBaHHBIN IMIUHAD; 3 - TEOTEKCTUIb; 4 - TPYHT; 5 - popma;
6 - KOJIBLIEBOM 3a30p; 7 - OTBepCcTHE; 8 - THE3110; 9 - 3armymika; 10, 21, 28 30 - BunTs; 11, 12,
15, 23, 24, 27 - npoknankwu; 13, 31 - raiiku; 14, 32 - maii6sr; 16 - kopmyc; 17 - BctaBka; 18,
26 - xoMyThI; 19, 25 - mtynepa; 20 - ocHoBaHue; 22 - nepexoqHuk; 29 - manomertp; 33 -
BBIXOJIHAsA TpyOKa; 34 - BXoaHas TpyOKa

[TpuGop umeet BbIxoaHy10 (33) 1 BXoaHY10 (34) TpyOKHM 1 MAaHOMETp, YCTAaHOBJICHHBIN HA
NepexXoHUKE 22 BXOTHOU TPYOKH.

MeTtoiMKa UCTIBITAHUI COCTOUT B cieayronieM. B ¢popmy 5 ycraHaBimBaroT
nephOpUpPOBaHHBIN IWIMHJP 2 B MPEIBAPUTEIHHO B3BEIICHHON 000104Ke 3 U3
TreOTEeKCTUIILHOTO MaTepHana; yCTaHABIMBAIOT (JOPMY Ha MOJICTABKY U 3aIIOTHSIOT
MIPOCTPAHCTBO MEXAY FCOTEKCTUIIEM U CTCHKaMU (DOPMBI CMECHIO TJIMHBI U
CpEIHEe3epHUCTOro MeCKa B COOTHOILIEHUH 1:1 B TpH cI0sI ¢ YINIOTHEHUEM Ka>KJOTO CIIOS
KOJBIIEBOH TPaMOOBKOIi 10 onTHMabHO# miotHocTH *) . TTocie 9Toro moMernaot Gopmy Ha

24



HIDKHIOIO 9acTh 16 Kopiryca mpudopa, yCTaHaBIIMBAIOT BEPXHIOKO YacTh | Kopiryca u
COEIIMHSIOT UX XoMyTaMH 18 1 BUHTaMu 28; OIKITIOYAIOT BXOAHYIO TPYOKy 34 K
BOJIOTIPOBOHOMY KpaHy depe3 (GUiIbTp OUUCTKHU ¥ 3aIOJHSAIOT IPUOOP BOIOH MPH MOTHATON
BBIIIIE KOpITyca MprOopa BHIXOAHOM TpyOKe 33 M BHIBUHUEHHOM BUHTE 21 110 TeX mop, noka u3
OTBEpCTHUS 7 HE TOKAXKETCS BOJA; 3aBUHUMBAIOT BUHT 21, OTKIIIOYAIOT M0Ja4y BOJbI U
OCTaBJISIOT TPUOOP Ha 2 U I BOJOHACKIILIEHHS 00pasiia.

x) HpI/I HCOGXOIII/IMOCTI/I HCIBITAHUA TPOBOAAT C MCCTHBIM I'PYHTOM.

[lepen ucnpiTaHEeM BBIXOIHYIO TPYOKY HOJCOSAUHSIOT K CIUBHOMY 0aKy, CHaOKEHHOMY
(GUIBTPOM-OTCTOMHUKOM, U MOJAI0T B pubop Boay noj aasienrem 10 Mlla. Mcnerranus
BEIyT B TEUEHHUE 5 U, 3aMepsisl He peke 2 pa3 B | U pacxo/ BOJBI.

CremneHb KOJIBMATAUU X TEOTEKCTHIBLHBIX MAaTEPUAIOB OMPEICIISIOT M0 Gopmyie

Q

o= G

rae Qo u Q- COOTBETCTBEHHO HAYAJIbHBIM M KOHEUHBIA PAacX0[ BOJbI, em/c.

2

MakcumanbHBIA TUaMeTp YaCTHII, MPOIICAIITUX B GUIBTP-OTCTOMHHK Yepe3 oOpa3ell
Tre0TEeKCTUIILHOTO MaTepHana, OMpelesiioT apeOMETPUIECKUM METOAOM, a KOTMYECTBO
YaCTHIL, 33JI€P>KaHHBIX T€O0TEKCTHIIBHBIM MAaTEPHAJIOM 1 ¢ , PACCUUTHIBAIOT MOCIIE pa300pKu
npubopa 1 BeICYIIUBaHHU 00pasiia Fre0TeKCTUIIS 1o Gpopmyie

hR-f

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

F - mnomanp obpasia, cM?.

Pe3ynpTaThl MCHBITaHUI F€OTEKCTUIILHOTO MaTepHalla Ha KOJIbMAaTalUI0 UCIONb3YIOT pU
Ha3HAYEeHUH pacdeTHOro koddduuuenta punsrpanuu K , 4 :

Kp.qb = qu X
Ipunooswcenue 2

Onucanue NporpaMm pacyera 3aCTEHHOI0
U OeCTpaHIIeHHOro ApeHaxa Ha JBM

3aCTEeHHBIN JpeHax

[IpencraBneHHas BbIlIe METOIMKA pacyeTa 3aCTEHHOI0 ApeHaka Obljia MM0JI0’KEeHa B OCHOBY
BBIUHCIIUTEIBLHOTO aJITOPUTMA U COOTBETCTBYIOIIEH porpammbl P3/1 st O9BM EC-1022,
HalMCAaHHOM C HCIOJIb30BAHNEM AJITOPUTMHUECKOTO s3bIKa MporpamMmmupoBanus Poprpan- [V
(10C EC).
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C ucnonp3oBanreM nporpamMmmbl P31 MokeT ObITh OCYIIECTBIICH pacyeT 3aCTEHHOTO JpEeHaKa
C UCTOJIb30BAaHUEM KaK APEHAKHBIX (TJIAJJKOCTEHHBIX U TOQPUPOBAHHBIX) TPYO, TaK U
PYJIOHOB U3 F€OTEKCTUIIbHBIX MaTEpUAIOB.

IIporpamma opueHTHpOBaHA HA MHOTOBAapUAHTHBIN pexum cueTa. [Ipu pacuyere ouepenHoro
BapHaHTa ONPCACIIAOTCA CICAYIOMHNC XapaKTCPUCTUKU: KOJIUYCCTBO OTBOAHBIX KaHAJIOB,
TJIOIIAIh CEYCHHS KaHalla, ONTUMAJIbHOE PACCTOSTHIE MEXY APEHaKHBIMU okHaMu. [Tpu
UCIIONb30BaHUU B3aMeH NepPOpHpOBaHHBIX TPYO T€OTEKCTUIISI PACCUUTHIBACTCS PACCTOSIHUE
MEXy OKHAMM MPH 3aJaHHON IIUPHUHE N'€0TEKCTUIILHOTO MaTepuana. Bo Bcex ciaydasx
O6$I38.TCJII:HO OMPEACIIACTCA OPUCHTUPOBOYHAA CTOUMOCTDb CTPOUTCIIBHO-MOHTAXHBIX pa60T.

[To kaxx1oMy MPOCYUTAHHOMY BapUAHTY Ha TEUaTh BBIIAIOTCS UCXOIHBIC JaHHBIC U
pe3ynbTaThl pacueToB.

B mporecce paboThl MporpaMmsbl OCYIIECTBISETCS YACTUYHBIA KOHTPOJIb TPABUIBHOCTH
3aJ]aHus ICXOTHOW MH(OPMALIUH 10 KaXJ0MY BapuaHTy. Tak, eciii 00beM HCXOTHON
uHpOpManuu 0oJbIIe HEOOXOAUMOTO, TO Ha MeYaTh BeIAaeTcs ¢ppasa "HeBepHO 3a1aHbI
UCXOJHbIC AaHHble. BapuaHTt cHAT". B Takux ciy4asx nmporpamMMa aBTOMaTHYECKU TTEPEXOIHUT
K PACCMOTPEHUIO CIIEAYIOUIETO BapraHTa. PexxuM paboThl MpOrpaMMBbl BO MHOTOM 3aBHCHT OT
KOHKPETHBIX NCXOJHBIX JaHHBIX.

B 3aBucuMocCTH OT MOTy4aeMbIX MIPH pacueTe MPOMEKYTOUHBIX Pe3yIbTaTOB BEIYUCICHHMA
IPOTPaMMO# OCYIIECTBIISIETCSI aHAIN3 1IETIECO00Pa3HOCTH YCTPOHUCTBA BOJOOTBOIHBIX
kaHayioB. Eciiu B MX yCTpoiicTBE HET HEOOXOAUMOCTH, TO IPOrPAMMOM BBIZACTCS HA MEYATh
coobmeHue "B ycTpoicTBe BOJJOOTBOIHBIX KAHAJIOB HET HEOOXOIUMOCTU" U IPUBOISATCS
JTAHHBIE O KOJMYECTBE APEHAKHBIX OKOH, PACCTOSTHUU MEX/Ty HUIMHU H CTOMMOCTH BapHaHTa,
1I0CJI€ YEeTo MporpaMMa aBTOMAaTHUECKH TIEPEXOIUT K pacueTy CIEAYIOUIETO BapHaHTa.

B 00b194HOM pekrMe porpaMma OCyIIECTBIISET pacyeT JBYyX BapUaHTOB KOHCTPYKLUHU
3aCTEHHOrO JpeHaxa. OCHOBHOM 3aKJIF0YAETCA B pacyeTe KOHCTPYKIMU U3 IIIaCTMACCOBBIX
TpyO. Pe3ynpTarhl pacueTa BbIIAIOTCS HA NIEYaTh KaK aBTOHOMHBIE IIPU PEIICHUHU OHOTO U3
BAPHUAHTOB APEHAXHON KOHCTpYyKUMHU. [Tocie 3Toro nporpamMmmMoi paccMaTpuBaeTCsl BApUAHT
(TIpH TeX e UCXOAHBIX TaHHBIX, HO C HCIIOJIb30BAaHUEM YK€ UMEIOLINXCS pe3yJIbTaTOB
pacuera) NpUMEHEHUs B APEHAKHON KOHCTPYKIUU B3aMEH JAPEHAXKHBIX TPYO
re0TEeKCTUIIBHBIX MaTeprasioB. [Iporpamma aHanu3upyer 1es1eco00pa3HOCTh TAKOTO PEIICHHUS
U TIpY TIOJTyYEHUU TOJIOKUTENBHBIX PE3YJITaTOB OCYIIECTBIISIET pacueT napaMeTpoB TaKoi
KOHCTPYKIUHUHU C MOCJIETYIOLIUM BBIBOJOM PE3YJIbTAaTOB PACUETOB Ha NI€YaTh B KAUYECTBE
BTOPOI'0 BapHaHTA KOHCTPYKIMH 3aCTEHHOTO ApeHaxka. Eciu 1o pe3ynpraram aHaimsa
BTOPOIl BapUaHT KOHCTPYKIIUH 3aCTEHHOT'O IPEHaka OKa3bIBAeTCs HEIeIeCO00pa3HbIM, TO
nporpamma 6e3 BbiBoja Ha ALIITY nonoiaHuTeNnbHOM HHBOpMAUK EPEXOAUT K BBOTY
JAHHBIX JUISl pacueTra CIeAyIOIIEero BapuaHTa.

Taxum oOpa3oM, MO pe3ysibTaTaM pacyeTa KaxJI0ro BapuaHTa BO3MOXKHBI TPU Pa3HOBUIHOCTH
IPOrPaMMHBIX COOOIIEHUH:

1) cooOmieHne 0 ToM, YTO HET HEOOXOIMMOCTH B YCTPOUCTBE BOJOOTBOJAHBIX KaHAJIOB,;
pe3ybTaThl pacyeTa 3aCTEHHOTO IPEHAXKA;

2) pe3ynbTaThl pacyeTra 3aCTEHHOI0 IpeHaXka B CIydae UCIOIb30BaHUS IPEHAKHBIX TPYO;

3) pe3ynbTaThl pacueTa 3aCTEHHOTO JIpeHaXka Kak U3 IPEeHaXHbIX TPYyO, Tak U U3
Ie0TEKCTUIIbHBIX MaTEpUAIIOB.
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[To xa>xTOMy BapHaHTy KOHCTPYKIIMH 3aCTEHHOT'O ApEHaXa OMPEeNIIeTCs OpUEHTUPOBOYHAS
CTOUMOCTH CTPOUTEITHHO-MOHTAXHBIX padoT.

Hcxonnble qanubie 1715 pacuera 1o nporpamme P3J] ogHOro BapranTa roToBsITCS B
CJIEIYIOILEM BHUJIE:

& ARRAY W =
H - pacdeTHbIil ypOBEHBb IPYHTOBBIX BOJI, CM;
q - TIOBEpPXHOCTHAsA Harpy3ka, H/wm;

g - YACIbHBIN BEC TPYHTA, H/M3;

C - cueruieHue rpyHra, klla;

J - Yol BHYTPEHHETO TPEHUS TPYHTA, Tpaj;

d - MaKCHMAaJIbHBII pa3Mep YacTHIl TPyHTa, MM;
K ¢ - koo dunuenT Gunbrpanuy rpyHTa, cM/c;

e - K03 (HULUEHT TOPUCTOCTH;

d « - TOJIIIUHA TEOTEKCTHILHOTO MaTepuaa, CMm;

K 4. - pacdeTHbIH IPOROIbHBIN K03 (DUIIMEHT PUIBTPAIMK T€OTEKCTUIBHOTO MaTepuaa (¢
YYETOM €T0 CXKATHS OTIOJI3HEBBIM IPYHTOM M KOJIbMATalllU B TMPOLIECCE IKCILUTyaTalluu
COOPYXKEHHS), CM/C;

+ v
D™ - BHyTpeHHUI 1uaMeTp JpeHbl, M (IIpU UCIIOIb30BAHUU IJ1aIKOCTEHHBIX JIPEHAKHBIX
Tpy©O 3Hauenune D GepeTcs co 3HaKoM "+", a st rohpupOBaHHBIX TPYO - co 3HaKOM "-");

@ - YroJl HaKJIOHa JAPEHaXHOH TpyObl K TOPU30HTY, TPl

h - paccTostHEE OT Bepxa MOANOPHON CTEHBI 10 YPOBHS PaCHOIOKEHUS APEHAXKHOU TPYOBHI,
cM;

b - mupuHa KaHana, cMm;

z - rmyOuHa KaHaia, CM;

B - mpoTsKeHHOCTH (JITTMHA) TTOATIOPHOM CTEHBI, M.
Cnoco6 moAroTOBKM UCXOIHBIX JaHHBIX - OecopMaTHBIN.

3aaHue Ha pacyeT CIEAYIOIIEer0 BApuaHTa TOTOBUTCS aHAIOTUYHBIM CIIOCOOOM U
pacnojiaraercs Ha nepokapTax BIUIOTHYIO 32 33JJaHMEM Ha pacyeT NMpeAbIAYLIEro BapUaHTa.

[Ipu3HakoM KOHIIa BApUAHTOB SIBJIIETCS 33aJaHUE BUIA
& ARRAY W =999999. & END

OO111ee KOIMYECTBO BAPUAHTOB HA pacyeT HE OTPaHMUYEHO HUKaKUMHU (GOpMaTbHBIMU
YCIIOBUSIMHU.

Bpewms pacuera ogHoro Bapuasra - 1-2 MuH.
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IIpu npoBenenun pacuetoB Ha DBM nociie 3arpy3ku nporpammsl P31 ocyiecTBisiercs
MocIe0BaTEIbHOE PEIICHUE BAPUAHTOB B COOTBETCTBUHU C TIOJITOTOBJICHHBIM ITAKETOM
nep@OKapT C UCXOOHBIMU JAHHBIMU. Pe3y.]'II)TaTBI pacucTa KaKaoro BapruaHTa BbIBOAATCA Ha
ALILY.

HpI/I MpaBUJIBHO MOATOTOBJICHHBIX UCXOAHBIX JAHHBIX BMCHIATCIILCTBO ONIEpaTopa B MpOLCCC
cyeTa Imoclie 3arpy3KH IMporpaMMbl He TIPEIoIaraeTcsl.

KonTponbHble puMepbl

Hcxonnble nanHble 1-ro BapuaHTa
Pacuetnsiii ypoBeHb rpyHTOBBIX BoJ H = 400,00 cm.
[ToBepxHocTHas Harpy3ka ¢ = 10 kH/m.
VY nenbHbI Bec rpyHTa g = 18 kH/v.
Cueruienne rpynra C = 20 xlIla.
VYroa BHyTpeHHero TpeHus rpyHra j = 12,00 © .
MakcumanbHbIl pazmep dacTul] rpyHTa d = 0,10 mm.
Koadduument punprpannu rpynra K ¢ = 0,00200 cm/c.
Koaddumuent nopucroctu e = 0,400.
Tonmmuua reorekctuibHOro Matepuana d ,= 0,200 cwm.

PacueTHblii TpoJONbHBIN KOIGGULIUEHT GUIbTPALIUU F€OTEKCTIIIBHOTO MaTepuana K 4, =
0,0500 cm/c.

BnayTtpennuii nuametp apenst D = -6,50 cm.
VYroun HakJIOHA ApeHaXHOU TpyOs! a = 1,00°.

PaccTosinue oT Bepxa MOAMOPHOM CTEHBI 10 YPOBHSI PacloIOKEHUs IpeHaXHON TpyObl /1 =
600,00 cm.

[Mupuna kanana b = 0,50 cm.

['my6una xanana z = 1,00 cm.

[IpoTsskeHHOCTH TOATIOPHOU cTeHBI B = 50,00 M.

PacuetHbIll ypoBeHb NOHMXKEHUS TPYHTOBBIX BoA H | = 50,00 cm.

MaxkcumanpHas IIMpUHA FeOTEKCTHIIA sl POPMUPOBAHUS IPEHBI B3aMEH JAPEHAXKHBIX TPYO /
1 =300,000 cm.

Pe3ynbTatel pemenus 3agauu
['my6unHa npenaxknoro kanana z = 1,00 cm.

[[npuna nqpenaxxnoro kanama b = 0,50 cm.
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PacdeTnas nimomaapr ceyeHus apeHaxxHoro kanania F = 0,50 oM.
KonuuecTBo IpeHaxHBIX KaHAJIOB 1 | = 14.

Paccrostane Mexay apeHaxHbIMU KaHaigamu [ = 3,73 .
KonnuecTBo 1peHa)KHBIX OKOH 11, = 1.

Paccrostnne mexnay apeHaxHsiMu okHamu L = 50,00 M.

CToMMOCTb CTPOUTENBHO-MOHTAXHBIX pa0dOT M0 YCTPOUCTBY ApeHaxa u3 Tpy0o 3 = 0,592 ToIc.
pyo.

Hcxonnble naHHbIE 2-IO BApHAHTa aHAJIOTMYHBI 1-My, 3a uckmoueHueM d . = 0,600 cm u K 4
=0,1000 cm/cMm.

Pe3ynbTatel penienus 3a1aumn
['my6unHa npenaxknoro kanana z = 0,95 cm.
[[upuna nqpenaxxknoro kanama b = 0,50 cm.
PacueTHast IUIOMAIb CeISHHS IPEHAXHOro KaHana F = 0,47 cm’.
KonuuecTBo npeHaxHbIX KaHaIOB 11 = 10.
Paccrosinne Mexny apeHaxHbMH KaHanamu / = 5,00 m.
KonunuecTBo 1peHa)KHBIX OKOH 11, = 1.

CTOMMOCTB CTPOUTEIBHO-MOHTAXKHBIX paboT 10 YCTpOCTBY ApeHaxa u3 Tpy6 3 = 0,589 Teic.
pyo.

Paccrosnne mexny ApeHakHbIMU OKHaMu L = 2,08 M.
KonunuecTBo IpeHa)KHBIX OKOH MIPH UCMIOJIb30BAHUU T€OTEKCTHIIA 715 ¢ = 24.
Heobxonumas mmpuna reotekctuiis / ; = 3,000 m.

CTOMMOCTD CTPOUTEIBHO-MOHTAXHBIX PA0OT MO YCTPOMCTBY IpeHa)xa U3 TeoTeKCTUIs I =
0,823 THIC. PYO.

Hcxonublie naHHble 3-ro BApHaHTa aHAJIOTMYHBI 1-My, 3a uckmodeHneM d . = 0,600 cMm u K 4
=0,3000 cm/c.

Pe3ynbTatrel penienus 3a1auun
B yctpolicTBe BOZOOTBOJHBIX KaHAJIOB HET HEOOXOIMMOCTH.
['my6unHa npenaxHoro kanana z = 0,0 cM.
[[Inpuna npenaxxknoro kanama b = 0,0 cm.
2

PacueTnas mnomaabr ceueHus apeHaxkHoro kanana F = 0,0 cMm”.

KonuuecTtBo npenaxHbix kaHaioB 71 = 0,0.
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Paccrosinue Mexay npeHaxHbIiMH KaHagamu [ = 0,0 m.
KonuyecTBO IpeHaXHBIX OKOH 712 = 1.
Paccrosnne mexny apeHaxxabiMu okHaMu L = 50,00 m.

CTOMMOCTD CTPOHUTEIBHO-MOHTAXHBIX paboT 10 YCTpOCTBY npeHaxa u3 Tpyo 3 = 0,580 Tsic.
pyo.

PaccTosinue Mexay IpeHa)kKHbIMH OKHAMH P UCIIOJIb30BaHUU FeOTeKCTHII L = 6,25 M.
KonnuecTBo IpeHa)KHBIX OKOH MPH UCIIOJI30BAHUU T€OTEKCTUIIS 112 ¢ = 8.
Heobxonumas mmpuna reorekctuiis /| = 3,00 m.

CTOMMOCTh CTPOUTENEHO-MOHTAXKHBIX PabOT M0 YCTPOUCTBY JIpeHa)Ka U3 TEOTEKCTUIIS D) =
0,800 TBIC. PYO.

becTpanmeinbiii [peHax

[TpuBeneHHas Bbllle METOMKA pacueTa FOPU30HTAILHOTO ApeHaka Oblila IOJIOKEHA B
OCHOBY BBIUMCIIUTEIBHOIO QITOPUTMa U COOTBETCTBYIOLIEH nporpammsl At O9BM EC-1022,
HAIlMCaHHOM C UCIOJIb30BAaHUEM AJITOPUTMHUYECKOTO sA3bIKa porpaMmmupoBanus @oprpan- [V
(10C EC). Ilporpamma PI'JI mpenHa3zHaueHa il pacyeTa FOpU30HTAIBHOIO IpeHaxa ¢
UCIIOJIb30BaHUEM KaK INIaJKOCTEHHBIX, TaK U TOQPUPOBAHHBIX IPEHAKHBIX TPYO MpHU
3aJJaHHBIX KOJMYECTBE U pa3Mepax OTBEPCTUI B HUX IIPU yCIOBUU IIPUMEHEHUS QUIIBTPA U3
MaTepHalia ¢ M3BeCTHBIMU 3HaUCHUSIMU K03 (puiimeHTa GpuinbTpannu.

[Ipw 3a1aHHBIX XapaKTEpUCTUKAX OINOJ3HEBOTO I'PyHTA U IIUPUHE 30HBI OCYLICHUS
IIPOrpaMMOM OCYIIECTBIISAETCS pacuyeT PaCCTOSHUA MEXAY APCHAMU: JUIMHBI BOAOIIPUEMHON
YacTH JIPEHBI, a TAKKe 00Iel IIHHbI ApeHbl. OnpeaesnsoTcs TakkKe MUHUMAIBHO
HE00X0IMMOE AJIsl OCYIICHHS CKJIOHA KOJIMUYECTBO JAPEH ¢ U3BECTHBIMU ITapaMeTpaMu, BpeMms,
10 UCTEYCHUU KOTOPOTO CKJIOH MOXKET CYMTATHCSI 00E€3BOKEHHBIM JI0 TPeOyeMOro YpOBHS, U
OpPUEHTUPOBOYHAS] CTOMMOCTb CTPOUTEIbHO-MOHTAXHbIX Pa0OT.

[TporpaMma opueHTHpOBaHA HA MHOTOBAapHAHTHEIN cueT. Bpems pacuera oqHOTO BapuaHTa
HE TIpeBbIMaeT 1 MUH.

Hcxoanbie nansble 115 pacyera 1o nporpamme PI'JI onHOro Bapuanta roroBarcs B
CJIEIYIOILEM BHUJIE:

& ARRAY W =

D, - BHEIIHUI 1HaMETP APEHBI, CM;

+
D & - BHyTpEHHUI THAMETP APEHBI, CM;

@ - yroJl HaKJIOHA JAPEHAXXHBIX TPYO K TOPU30HTY, TPasI;
b - nIMHA OJTHOI LM B IPEHAXXKHOU TPYOe, CM;
d - mMpuHa OJJHOH LIENN B IPEHAXHOH TpyOe, cM;

71 - KOJINYECTBO OTBEPCTHIA B OJJTHOM ATy IO nepudepun ApeHsl;
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17 - KOJIMYECTBO PSIZIOB OTBEPCTUN HA 1 M JIpEHBI;
K j - xoapdunuent nonepeunoil punprpanuu Marepuana GuibTpa, cM/c;
K - xosdunvenT ¢punbTpanuu rpyHTa, cM/c;
H - pac4yeTHBIN yPOBEHBb I'PYHTOBBIX BOJ HAJl JPEHOM, CM;
T - Tpebyemoe BpeMsl OCYILIICHUS CKJIOHA, CYT;
I, - TMMHA ApEHBI OT BOJOCOPOCHOTO JIOTKA 0 Hayasia BOJONPHEMHON 9acTH, CM;
d - MaKCHMAaJIbHBIN pa3Mep 4acTHI] TPyHTa, MM;
e - K03 (HUIUEHT TOPUCTOCTH;
hy, - pacUeTHBIN YPOBEHb NOHMKEHHS TPYHTOBBIX BOJ, CM;
B - mMpuHa OMoJI3HEBOTO MacCUBa, M;
[ - MakcUMaNIbHO BO3MOYKHAsI JUIMHA JIPEHBI, M;
& END

Hcxonnas uadopmanus s pacueTa CIeIyOIEero BApHaHnTa TOTOBUTCS aHAIOTHYHBIM
00pa3oM u pa3memniaeTcs B TeKCTe nepoKkapT HEOCPEACTBEHHO 32 33/1aHUEM Ha pacdeT
IpebIAYIIETr0 BapHaHTa.

[Ipn3HnakoMm KoHIa BapuaHTOB sABisgeTcs 3HaueHue VV (1) = 999999. OcranbHble 3HaYEHUS
UCXOJIHBIX JaHHBIX HEBa)KHBI U MOT'YT OBITh OITYIICHBI.

[Tpy OATrOTOBKE UCXOIHBIX TAHHBIX HA pacueT BapHAHT OB CJIEYET HMETh B BHILY, YTO IIPH
UCTIOJI30BaHUH TIAJIKOCTEHHBIX JPEHAKHBIX TPYO 3HAUCHHE BHYTPCHHETO TUAMETPa IPCHBI
D, VV Gepercs co 3HakoM "+", a 1151 TopUPOBAHHBIX - CO 3HAKOM "-".

Cnoco6 moaroToBKM UCXOIHBIX JaHHBIX - OecopmaTHbiil. Ha cymMmmapHOe KOTHMYeCcTBO
BApHUAHTOB OIrPpaHUYCHUSA B IPOIrpaMMEe HC NPCAYyCMOTPCHLI.

[Ipu nposenenun pacueroB Ha IBM nocine 3arpy3ku nporpammsl PI'J] pemenue
OCYUIECTBIIIECTCS B TAKOM ITOCIIEOBATEILHOCTH: BBOJ HCXOIHBIX JAHHBIX Ul PACUE€TOB
ouepeIHOro BapuaHTa 1 ux neudats Ha ALIIY, pacueTr BapuaHTa, BBIBOJ PE3YJIHTaTOB pacyeTa
Ha ALIITY.

B Tex ciydasix, Korja npu 3aJJaHHbIX UCXOJHBIX JJaHHBIX HE MOXKET ObITh oOecrieueHa
JI0OCTAaTOYHAs CTENEHb OCYILIEHUS CKJIIOHA, B KAUeCTBE pPe3yJbTaToB pacuera Ha ALITY
BeIBOAMTCS (pasa "[Ipu 3a1aHHBIX XapaKTEPUCTHKAX APCHAXKHBIX TPYO U PHIBTPOB
HEBO3MOXKHO 00€CIIeYnTh HEOOXOJUMYIO CTETIeHb 00€3BOXKMBaHU CKIOHA. [ obecrieueHus
BO3MO>KHOCTH PEIICHUS 3a/1a4l HE0OXO0AUMO JINOO yBEIUYUTh TUAMETP IPEH, TU00 U3MEHUTD
Tun puiasTpa'.

HpI/I MpaBUJIBHO NOATOTOBJICHHBIX UCXOAHBIX JAHHBIX BMCHIATCIILCTBO OIIEpaTOpa B MPOLCCC
cdeTa Imociie 3arpy3KH MporpaMmbl He TIPEIoIaraeTcs.

KonTponbHble puMepbl

Hcxonnbie nannbie 1-ro BapuanTta
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Buemnuii nuametp apenst D, = 7,5 cm.
BnyTtpennuii tuametp apensl D, = -6,5 cm.
VYo HakIoHa JpeHaXHbIX TpyO a = -5,00°.
JnuHa oxHOM npenaxknoit menu b = 0,5000 cm.
Hlupuna ogHoit apenaxnoit menu d = 0,20 cm.
KomgecTBo oTBepcTHii B 01HOM psiy 1o niepudepun napenst 71 = 10,00.
KonunuectBo psanoB orBepctuii Ha 1 M apensl 7, = 20,00.
Koa¢dduurent nonepeunoit punbrpanun matepuana puiasbrtpa Kg, = 0,3000 cm/c.
Kos¢dduument punprpanuu rpynra Ky = 0,00120 cm/c.
PacuetHsblil ypoBeHb rpyHTOBBIX BOJ Haj apeHoit H = 300,00 cwm.
TpebGyemoe Bpemst ocymieHus ckiona 7' = 50 cyT.
JlnuHa ApeHsl 0T BOJOCOPOCHOTO JIOTKA 10 Hauana BojgonpuemHoi yactu /, = 1600,00 cm.
MaxkcumanbsHblit pazMep yactu rpyHTa d = 0,70 mm.
Koadduuuent nopucroctu rpynra e = 0,360.
PacueTHBIl ypOBEHb NOHMKEHHS TPYHTOBBIX BOJ /1, = 50,00 cM.
[Hupuna ononzueBoro maccusa B = 54,00 m.
MakcumanbHO BO3MOKHast niuHa Apensl [ = 150,00 m.
PesynbTatel penienus 3a1aumn

Paccrosnue mexny npenamu L o = 9,85 m.
JlnuHa BogonpueMHoO# yactu apensl /s = 134,00 m.
O6mas quHa apens [y = 150,00 m.
O011ee KOJIMYECTBO JPEH 7 4 = 6,0.
Bpewms ocymenust ononzneBoro maccusa 7' = 50,00 cyr.
CTOMMOCTB CTPOUTENHEHO-MOHTAXKHBIX padboT S = 5,50 ThIC. pYO.
KoaddumuenT 3anonHenus ApeHsl BoAoi Ha Beixone K = 0,286498.

Hcxonubie nanHbie 2-ro BapuaHTa
Buemnunii nnamerp apenst D, = 7,5 cM.
BnyTtpennuii tuametp apensl D, = -6,5 cm.

VYron HakiIoHa ApeHaxHbIX TpyO a = 5,00°.
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JnuHa ogHoM npenaxHou menu b = 0,5000 cm.
[Hupuna ogHo# ApeHaxknou menu d = 0,20 cm.
KomnuuecTBo oTBepcTrii B 0iHOM psify 1o nepudepun apensl 71 = 10,00.
KonunuectBo psanos orBepctuii Ha 1 M apensl 7, = 20,00.
Koadpunuent nonepeunoit ¢punbrpannu Matepuana ¢puistpa Ky, = 0,3000 cm/c.
Koaddumuent ¢punbrpanun rpyara Ky = 0,00129 cm/c.
PacueTnslii ypoBeHb rpyHTOBBIX BoJ Haj Apenoit H = 300,00 cm.
Tpebyemoe Bpemst ocymenus ckiona 7' = 4,00 cyT.
JlnuHa npeHsl OT BOAOCOPOCHOTO JIOTKA 0 Havaia BogonpuemMHoi yactu /, = 1600,00 cwm.
MakcumanbsHbIi pazmep yactui rpyHTa d = 0,70 Mm.
Koaddurnment nopucroctu rpynta e = 0,360.
PacueTHbIi ypoBEeHb NOHMKEHUS TPYHTOBBIX BOJ /1, = 50,00 cM.
[Hupuna onon3zHeoro maccusa B = 54,00 M.
MakcumansHO BO3MOXkHast TiHA apensl [ = 150,00 m.
Pe3ynbTatsl penienus 3a1auun
Paccrosnue mexny npenamu L o = 2,72 m.
JnuHa BomonpueMHO#M yactu apeHsl /s = 134,00 m.
O6mas amuHa apens [, = 150,00 m.
O6mee komuuecTBO apeH 7 4 = 20,00.
Bpewms ocymenus ononzneBoro maccua 7' = 4,00 cyT.
CTOMMOCTB CTPOUTENBHO-MOHTAXHBIX padboT S = 19,47 ThIC. pyo.

Koadduuuent 3anonnenus apensl Bogoi Ha Beixoae K = 0,286498.
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