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YOAK 626.862.1:625.7/.8

METOOAUYECKUE PEKOMEHIOAUMUU IO TIPOEKTUPO -
BAHWIO M TEXHOJ/IOTHU COOPYXEHHS KOHCTPYK -
LM 3ACTEHHOI'O UM BECTPAHUWEWHOIO TPYBYATO-

[[O APEHAXA. Cowapopuumi-. M,, 1889,

IlpuBenensr BapHaHTBEl KOHCTPYKTHBHBIX pelleHHH 34 -
CTEe HHOTO U OecCTpaHlle {HOTO TpyHHaTOoro ApeHa)a C HuC -
NONMb30BAHHEM TeOTEKCTH/IBbHBLIX MATEepHalloB H MeTOAbl HUX
pacyerTa,

[lanbl ykKas3aHug 10O TEeXHOJOTHH YyCTpolcTBa 3aCTeHHO-
'O ApeHaXa B PAa3IHYHBIX YASPXUABAKIKUX IIPOTUBOOMO3HE-

BbIX KOHCTPYEKUMEGX M OeCTpaHWeHHOI'O ApeHaxa.
NanoxeHa MeTONUKA HCIBITAHHH# TEeOTeKCTHU/NLHBIX MA -

TEepHAaNnoB Ha (U/IbTpaunuilo; IpUBeNeHO OlUCaHUe IPOoTrpaMMm
pacyeTa ApPeHa)XHbIX KOHCTPYKHMH Ha IBM u panbpl KOHT-

pOJIBHBIE IpHMeEpHI,
Ta6n.2, puc.13, 6uta.8.

© [ocynapcTBeHHBIl BCECOIO3HbBIH MNOPOXHBIH HAYYHO-
HCClleoBaATelbCKHH MHCTUTYT, 1989.



YOK 626.862,1:625.7/.8

[Ipeancaosue

OcHOBHBIMH 3afadaMH IIpM CTPOUTENBCTBE aBTOMOOUIb-
HBIX AOpOI dBJIGIOTCH COKpAalleHHEe MaTrTepua;loeMKOCTH,CpO-
KOB M CcTOUMOCTU paboT, CHHXEeHHE TPyaO3aTpPAaT U SKCIUIYy-
aTanuMOHHbIX pacxofop., PelleHue 2Tux 3agady OCO6eHHO
BAXHO [IPpU COOpYXKEeHHU AO0OpPOI’ B ONONIHEeBBIX pavoHaXx K3-—
38 HeOOXOLUMMOCTH ofecCrnedueHUd ONUTEenbLHOHU ycTroWuupo -—
CTH OTKOCOB 3eMI/IgHOT'O MIOJIOTHA M OOpOoI" Ha CKJOHAax.

Haubonee 2ddekKTuBHaAag Mepa IO NpeAO0OTBpAalle HU IO
ONoON3HeBbIX AedopMalnuil - HCHONB3OBAHUE KOMINIeKca IIpo-
THUBOOIIO/I3HE BhIX MEPOIPpUATHH, BKIKYAKIMUX, KaK OpaByu -
J1I0, NOBEpPXHOCTHBIH BOAOOTBOMA, yHAepXuBaloliue KOHCTpPYyK-
uuy H r.n. KpomMe TOro, K 3aTUM MEpPONPUHATHAM OTHOCUT-
Cd YCTpPOMCTBO 3ACTEeHHOI'O U TOpUIOHTANBHOI'O HecTpaH -
He HHOT'O TpYO4YaToro ApeHaxa, NepBbld H3 KOTOPBIX Npef-—
Ha3HA4YeH Mg OTBOAA TpPYHTOBEIX BOA H3-34 YAepXHuBaiio -
IMUX KOHCTPYKINU, BTOPOY¥ — AAd OCYyHIeHUMS OTKOCOB Bbie-
MOK H OIIO/I3HEBEIX CKIIOHOB.

Hacrtogmue MeTonmueckue pekKoMeHpaluu paapaboTaHbi
Ha OCHOBe BbhInonHeHHBbIXx B 18985-1987 rr. nccnegobay y i

ApeHAaAXHbIX KOHCTPYKUUA C ODpMMeHeHHEeM I'eOTeKCTHI/IbHBIX
MaTepuanoB, IpegHARHAYEHHBIX A4 HCHONbB30OBAHUY B3aMeH
TPAAHNINOHHBIX [ApeHa.XHblX KOHCTPYKHHH M3 3ePHUCTHIX Ma~-
Tepuaion,

MeTonudyeCkue peKOMeHAaIMM pal3paboTraly KaHAHOATbI
texHudeckux Hayk [O0.B.llynos u /JI.M.Cemennger npu yuya -

crun uHx.T.J0.Yrruuoit (CoioanopHMH) M KaHA., TEeXH. HAYK

3.H.Cunaranse (T6unrunpoaBronopTpaHnc).
JaMeuyaHus M IOXeJaHud N0 HacTodueH paboTe IIpoCh-
Oa HanpamidTb no appecy: 1439800, Mockorckag ofba.,r.bea-

namuxa-t, w.Quryamacros, (9, Cow3nopHuu.



1. O6wMe nono)xeHus

1.1. Hacrogumime MerToandeckue pekomMmeHAAIMEL pA3pado-
TAHBI B pa3BUTHE OCHOBHBIX HONOXEeHHN COOTBEeTCTBYIOUX
rnap CHull 2.05.02-85 u CHull 3.08.03-85 u npeanasna -~
YeHbl [A1g IPHUMEHEeHHd IpPH I[IPOECKTUPOBAHHUH M COOPYKEHHUI
ABTOMOOMI/ILHBIX [AOPOI’ B C/AOMHBIX HHXEHEepHO-TIeOJOTHYe —
CKHX YCIOBHEX B3aMeH TpPaAHUMOHHBIX ApPEHAXHBIX KOHCT -
PYKLHKH, BKIIOYAIHNX (UILTPYOWHE OOCBIIIKK U3 3€PHUCTDBIX

MaTepualoB, B TOM HHAIe B3aMeH HADPeHa>XHbIX TPaH U e U,

npope3ey, IITOJIEH H Talepeu.
MeToouyeCKrue pekKoMeHAau#iy MOTYT ObIThH TakKXe HC -

NOJIb3 OBaAHbl NPH OCYLWEHUHM KOTIOBAHOB KU CTPOUTENDbH bIX
IoWafd0K Ha CKIOHAX, MOKpPbIX BBEIEMOK H IpH BOCCTAHOB-
JICHHY 3SACTeHHOIO ApeHa)a palHYHbIX YIepXUBaWIUX IIpo-
TUBOOINOA3HEBEIX KOHCTPYKUHUH,

1.2. [lpenioxeHHble TeXHHYECKHE pelieHUs pPaCCYUTAaHBI
HA UCHOIb30OBAHME B KayeCTBe OCHOBHOI'O ApeHupyHU e I o
3JleMeHTa KOHCTPYKUHH HeTKAHOI'O UIJIONPOOHBHOIO Teo -
TeXKCTHJIBHOTO MaTepuana, u3rorabBiuBaeMOr'o U3 CHHTETHU-
YeCKHX BOJIOKOH,

BapraHThl KOHCTPYKTHUBHBLIX pelWeHKH HaA3HAYAKT [0 pe-
3yN1bTATAM TEXHUKO~3KOHOMHYECKOI'O CpPaBHEHHS C yUETOM
PUBNKO-MEXaHHYE CKUX CBOHCTB I'DYHTOB H BO3MOXHOCTE i
TEXHOJOIHYEeCKOro 060opyaoBaHHKY.

1.3. Ilepen nmpoexTupoBammeM KOHCTPYKIUHH 3ACTEHHOI'O
H OeCTpPaHUIeHHOI'O I'OPH3OHTA/ILHOIO Tpyduaroro ApeHa x a
onpenesqgioT MOPHCTOCTE M KoadpbuiimeHT OOUIBTPaUHU TDYH-
TOB OIIOJIBHEBOI'O MACCHBAa M [OOIYCTHUMBIZ YpOBeHE 006BOA -
HEeHHUS TOJIKM TPYHTOB, NPH KOTOpPOM ObecrneyupBaeTCs 34 -
NaHHag CTelleHb YCTOUYUMBOCTH OTKOCA HJIM OIOJI3HEB O T O
CKIIOH&, DTOT 3Tar pac4deTa BBIIOMHAIT 10 H3BECTHBIM Me-

TOAMKaAM HJIX 10 nporpammam pacdera Ha 9BM /4,5/ Ha
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OCHOBAHUU HHXEHepHO-TIeQJIOTHYeCKHUX HIbICKAHW] U [OaH-
HbIX (U3UKO—-MEeXaHHYEeCKHX CBOHCTB TI'DYHTOB.

1.4. YorpolicTBO OApeHaXHBIX KOHCTPYKIME ClieflyeT OT-
HOCHTBb K CKpbITbIM paboTam, HaQ KOTOpbie OQOPMIFE T C
COOTBETCTBYIOIHA &KT C 00g3are/lbHOH perucrpanmuein Ka -
YyeCTBAa I'eOTEKCTHU/IBHOI'O MaTtepualla, ero CIUIOUHOCTH, 00—
HOPORHOCTH; NPUBOALTCSH HACIOPTHBIC AAHHBIE U PEe3ybTa-
Thl KOHTDPOJ bHBIX HCIBITAHUH.

2. OcCHOBHbie Tpe60OBaHHA K MeOTEeKCTHJIbHbLIM
MarepHanam

2.1. B ppenaxHBIX KOHCTPYKHHAX AOINYCKaeTCd NpHMe-—
HATh I'€eOTEKCTH/IbHBIE MATEPHANBl M3 CHHTETHYECKUX BO -
JIOKOH TOJBKO OOHOTO BHAA (monusdup, MOIAUIpONMIeH, IO—
NUBUHUIAXIOPHA, NOMMAMMA) HAM HX CMECH, HpPH 3TOM IIpef-
NOYTEeHHUEe cleayeT OTlaBaTh I'eOTEeKCTHIIBHBIM MaTepHallars
N3 HOAXIIPONUIe HOBBIX BOJIOKOH, Haubollee yCTOHYMBHIX K
BO30eUCTBHIO KHUCIOT, LielodYeld ¥ MHUKPOOPIraHHU3MOB.

2.2. llpy npoexTupoBaHuM BaCTEHHOT'O [ApeHaxa Cilely-
eT HCIOIb30BATH HETKAaHble I'€OTEKCTUIBbHBIE MAaTepH aJl bl
Tonmuuoit He mexee 0,3 oM, a BecrpaHwelHOTO TpybHUaTo-
ro ApeHaxa - TtonmuHON He Menee 0,1 cwm.

PacuerTnrle XxapakTepUCTHKH e OTeKCTHIbHBIX MAaTepHa-
JIOB HaA3HAaYaloT [OoCle HUX UCHBITAHMN B natopaTopuy H a
bunbrpannonnbix npubopax tuna npubopor Comwa3popHUHA
(upun.l). [lnsg npedBapuTelbHBIX pacyYeToB OONYyCKae T Cd
HCIIONb30BATL [aHHble, HpUuBe[eHHble B TeXHHYECKHUX YCIO-
BHGX HA TeOTeKCTU/IbHbie MaTepHalnbl,

2.3. PacueTHyl0 TONMHHY I'©eOTEeKCTHILHBLIX MaTepHAa/lOB
onpepnengioT Ha o6tpasle paamepoMm 90x200 mM, paBHOMEp-
HO IpPUTPYXeHHOM HAT'PY3KOH, COOTBETCTBYWIIEN BeCy IrpyH-
Ta B HATYPHBIX YCIOBHAX, KaK CpeflHEee U3 3aMepoB Kax -
A0H H3 4YeThbIpeX CTOPOH obpas3ia C NOMOIBI TOIIMHHOME -
pa cornacuo 'OCT 15902,1-80.

B ycinormax CrpodTelILHBLIX OpTraHu3anuii AOINyCKaeT C 4

MCNONIb30BaTh MHKpPOMETP.
5



2.4. OnauM U3 KpuTepuerp Ka4yeCTRa ¥ SKCHAyaTauMOH—
HO HAOJeXKHOCTH TI'eOTeKCTU/IIbHBIX MaTepualiorp a4blge T C4d
ero OAHOPOAHOCTH, IlloKa3arelleM KOTOpOid CIYyXUT Bbipa -
MEeHHOE B INPOHEHTAaX OTKIOHEeHHe TOMMMHbI WIN MAaCCh Mo
MNoWanaM NOMOTHA. OTO OTKIOHEeHHe [ld IeOTEeKCTHIb HBIX
MaTepuanoB, HCHOIb3yeMblX B [ApPeHAXHbIX KOHCTPYKIHM 4 X,
He ponxHO npepbiuarb 10% B CTOpOHY yMeHblieHHMg OT
CpeAHero 3HadeHud. Hanudue paspbiBOB ¥ ALIP HA MONOT —
He T'eOTeKCTHIBLHOTO MATepuajla He[OIyCTHMO.

2.5. IN'eorekcrunbuble marepuanbl (0OCOBeHHO A3 IOAH —
NpoNnu/ieHa, NOJUMBUHHWIXIOPHAA M INoNHaMHupAa) Clefyer xpa-
HUTb B yCIOBHAX, HCKIIOYAKUHKX OONaANaHUE HA HUX BONBI,
Nbijin U OOJydeHHe HX COJHeYHbIMH JIy4YaMH.

3. [1poekTHpOBaHHe 3aCTENHOr0 JApeHaxka

3.1. 3acreHnBii ApeHax npelHa3Ha4YeH ANd OTBOAA& TPYH-
TOBBIX BOJl H3—-34 YAepXHUBAKIKUX INPOTHBOOIIOI3HEBBIX CO -
OpYy XKeHHUu.

3acCTeHHbIl NpeHaxX U3 INeOTeKCTHILHBIX MATEpPHATOB
ycTpauBaT B BUOe CHJIOWHOWA MNPOCIOUKM HAU OTHeNb HbLX
NpoOCHioeK, pacnojaraeMbix 3a YOepXUBAUIMMH KOHCTPYK -
HUAMHK THNA COOPHBIX H/AM MOHOJIHMTHBIX IOANOPHBIX CTEH M
CTeH, COOpYyXKaeMbix MeTOAOM ~CcTeHa B TpyHTe”, 3a o6ian-
HOBOYHBIMU IJIMTAMHM B KOHCTPYKUHMAX M3 6YpoHAa 6 U B HBIX
CBay, Nod MNOKpbITHEM H3 NHeBMOHaAOpLI3Ta MAHW IVIUT B Ha-
Fe/IbHBIX KOHCTPYKUUAX M KOHCTPYKIUUMEGX AHKEPHOIO Kpell-
JTeHud,

Bo Bcex cnywaax ycrpoiicTBa ApeHa)xa M3 IeOTeKCTHI b
HOrO MaTrepualla HUXHIOIO 4aCTh MPOCIHOUKH OGEpTHIB & 10 T
BOKPYTr neppopupoBaHHOi ApeHaXHOi TPYObL, a OTBOA BO -
Abl M3 TPYOBBl OCYIlleCTBAZIOT Yepel3d AdpeHa)Hble OKHA4,yCTphéa
HBaeMble B 1uile yRepXHUBAKWEro COOpPYXKeHHd Ha ypOBHe
pasmele Hisl ApeHaxHbIX Tpy6.

3.2. Ilpn dopmupoBaHMM 3aWHUTHOTO MAM HECYWETO MO —



KPLITHA K3 TOpKpeTGeToHa WM MOHOJIHUTHOIO O6eTOoHa IO Nno-
BEPXHOCTH YJIOXEHHOH IeOTeKCTU/IbHOW MPOCIOWKH, HANPH-
Mep IIpd YCTpOiicTBe HarenbHo# KonCTpykuuu ( puc. 1 )

MEXAY IMPOCHOHKO# M3 TeOTeKCTullg M IOKpBbITHEM pasMe -
apT IpOCHOHKY M3 BOAOHeNpOHHIaeMoOro marepuala, Ha-

NIpUMEep H3 IMNOJHUITU/IESHOBOW IUVIEHKHM, ANd 3allKMTbl I'eOTeK —

CTUIId OT KOJAbMATAIHH ero HeMeHTHbIM pacTBOpPOM.

S Pacd. Cxema nHarenb-

2 | HO## KOHCTPYKUUH:

.. .[l-noTok; 2-ApeHa)HOE

.77 OKHO; 3-NOKphITHE;

5. H|4-apMmaTypHas CeTKa;
rh-garenu; O0-1pocioi-

|Ka ©¥3 BOAOHENPOHULA—

I eMOoTrto MaTepuada,

;. W e v P T re OTe KCT ML bHBIR Ma-

S R L L Te prad

3.3. PacueT KOHCTpYKUHH 3aCTEHHOIO ﬂpeﬂamax)c P~

MEeHeHHUeM TI'eOTeKCTHABHOIO MAareprala B obmeM  ciydae
BHINOMHAIOT B TAKOH HOCAEAOBATENBHOCTH (pHC.2):

oIpeAendoT MakKCHUMAalbHblA NPUTOK BOABI 4, K OpeHa
XY Npu pacyeTHoM ypoBHe H TIpyHTOBBIX BO[;

YCTAHARIUBAIOT HArPY3Ky P OT I'pyHTA HA IeoTekK -
CTH/IBHBI# MAaTepual B ypOBHe pAaCIO/IOXEeHHd APeHaX HOU
TpYyObl U onpefelngioT pPACYETHYH TONIUMHY 5,( reOTEK ~—
CTUNIBHOTO MaTepuana;

BBIYMCNFIOT 06beM BOABl  , KOTOPBIH MOXeT HNPOATH

yepea3 IMollepeyHOoe CedYeHHe IeOTeKCTHIBHOI'O Marepruaila
(Cc y4eToM ero o6xarugd TPYHTOM) B YPOBHE pacloloxe -
HU9 ApPeHaxHO# TpyObl;

Ha3HaYaloT (B ciyyYae HeOOXOAHWMOCTH) INIOm&llb MOIe-
PDEYHOI'0 CeyeHug F ApPeHaAXHOIO KaHala W onpefcnadio T
paccrogune € Mexaoy ApeHaXHbIMH KaHalaMy;

X)Henecooﬁpaaﬂo BEINIONHATE HAa OBM no pasapaboTat -
noit 8 Coloapopuun nporpamme P30 /3/.



Ha3Ha4vaT THIl ApPeHaXHOU TPYObl M OnpeaensioT ee BO-
AONPHEMHYIO CHOCOOHOCTL g gy » CKOPOCTHL OTTOX& BOALI U3
ApeHaxHbIX TpPy6 V, H ee MakKCHMaNbHbI# pacxon q,;

onpepneasT paccroaHue L Mexny ApeHaXHbBIMH OK-—
HAMH.
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': 5 Puc.2. Cxema 3acreHHo-

L

S0 To Apenaxa:. l-nogrnop -
L oo s 0] Hag CreHa; 2-[ApeHaxXHoe
OKHO; J-lOTOK; 4-KauHalm;
O~-reoTeKCTulb; B-ape-
! 5 HaxHag Tpy6a; (-I'pYHT

-
x L
]

» 1 A
[ ]

. .

L3 | [

3.4. MakxcumMmanbHbIlii IPHTOK BOABl K 3aCTeHHOMY [pe -
HaXy Ha yyacTxke maausbl crenbnl € (cMm) onpepengior 1o

bopmyie
qm = eHKgp ’ (I)

raoe Ky - KoodouuUHEeHT ¢uibTpallMH TpyHTa, CM/C.



3.5. PacueTyymw TOMIUHY d‘n I'e OTeKCTHJIIBHOT'O MATe —
puana yCcTraHaBluBalT B J1abopaToOpHu IpH CcXaTuu obpas-
a I'eOTeKCTUIa IOA HATpy3ko#i P, coorBercTBymOWeil Be-
Cy I'pyHTa B HATYPHBIX YCIOBUGX M omnpefgengemMoil no dop-

MYyJiie

P=[ 1 (h-H)+H(p-1,)+q Tt (5 - £) -2 tg (45-1),  (2)

roe " - OObpeMHasd IJIQTHQCTHL COOTBEeTCTBEHHO I'pyH-

[ Ta M BO[IBbI, H/M%; bY

h - pacCTOsHUE OT IIOBEepPXHOCTH I'PYHTA A0 ypOB -
Hd pa3dMeeHud [APEeHAXHOH TpyObl, M;

!

9 _ npuBefeHHAd YAelbHAS MOBEePXHOCTHAd Harpya-
ka, H/wm;

Y — yron BHYTPEHHETO TPEeHUg T'pyHTAa, T'paf;

C - cuennenme rpyura, Ila.

3.6, Obvrem BOABI §, KOTOpBIi MOXET INPOHTH Yepe3 No-
[IepevHoe CceuYeHHe I'eOTEeKCTUNBHOI'O MaTepuala B ypob-
He ApeHaxHOi TpyOwl, COoCTapidger

q = €0, Kpe ¥, (3)

roe an- ~ Ko3hdHUHEeHT NpOAOI/IbLHOH (PUIBTPaALUH TeOTeK -
CTU/ILHOI'O MAaTrepuala ¢ ydeToOM ero obxarud

non Harpyskoi P, cm/c;

¥ - koadduumeHT, yUuThHIBAOmWHUH CHuXeHHe Kg, B
pollecce KOJIbMATAIUWH IeOTeKCTH/IBHOIO Mare-

puaia.

Kosdbdunue HT b K‘P"H £ omnpenesdioT NpH HUCHBITAHHU A X
Ha (wibrTpanuoHHbix npubopax (rtuna npumGopos Corwoanop -
HUK) O6pAa3lioB IeOTeKCTH/Id IpH yAelbHOH Harpyske P

(cMm.pui.l ).
3.7, 2pbexTrupHag patora ApeHaxa B TeyeHHe BCer O

CpoOKa CilyXOBl COOpPYXKeHHE MOXeT ObITh ofecHedyeHa MUUb
IIpA COOJIIOAEeHUU YC/IOBHA



dm € 9 (4)

HKp & & Kor € . (5)

NiKn

U3 ycnosua (5) MoxHO onpenenuTb HeOGXOAUMBIE d:
unu Kgy NeOTEKCTHABHOTO MaTepHaa:

K 3—1'-‘2—-* (6)

PY é\u €

3.8. llpy orcyrcTBUM TeOTEKCTUIADBHBIX MATEepHanoB C
HeOOXOAHMMBIMH XapaKTepUCTHKAMH IIPONYCKHYIO CcHnocof -
HOCTBb ApeHaXa yBeJIMYXBamT NyTeM YCTPOHCTBA HA TbhUlb-
Holt (oBpaweRHON K TPYHTY) NOBEPXHOCTH CTEHbl BEpTH -
Ka/IbHBIX KAaHAaIo0B, QOopMUpPYeMbiX NpH O6eTOHHPOBAHHH MO -
HO/MUTHBIX CTEeH WIH H3rOTOBICHUW NarRene# u ONOKOB npH
CO0pHOM BAapHaHTe,

Ans cokpaumeHuss BpeMeHu OTBORAa BOALI U3~3a yAepXir
BAOUIEI'0 COOpPYXeHHSI BepPTHKAllbHble KaHAallbl COeNHHI 10 T
FrOPUIOHTANBHbIMY MJIM HAKIOHHBIMH KaHajlaMi, pacrnonara-
embiMu depes 1,0-1,5 M no BoicoTe crenbl. Bo Bcex cny -
Jagqx AJIMHA BepTHKAJbHBIX XaHalobB fnoaxHa Ha 0,5 M npe-~
BhIUATHL pacCYeTHLId ypoBeHb H TpPYHTOBRIX BOM.

3.9. O6bem Boabl G ,OTBOAMMON MO BEePTHKAIBLHOMY K&~
Hany, oupefengqioT No popmyiie

2q H
9.~ 62¢,\ 3g5" ° ")

rane 8 u 2 - coorBercTRenHO HMHApHHaE ¥ TNybuHa XKaHana,
CM;

C, - koadduumenr llesu; nns Geronnmx cren C,=0,7:

-~ YCKOpeHHe CBOOOAHOI'O NnageHus, M/C2:

H, - pacueTHbIli ypoBeHp NOHHUXEHHMH TPYHTOBLIX BOMA,
CM,
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Heo6xonumoe paccroguue € Mexdy ApeHa>kHbIMH Ka -
HallaMi HA3HAYAIOT M3 YCOIOBH4A

Im € 9+, (8)
HITH 22“?
¢ 6z Ci 300 ’ (9)
HK¢“6KK@T€

3.10, llpu paccroanuu mexny kKasHanamu MexHee 1,5 M
peKOMEeHAyeTCHd, UCXOols 3 ycinoeud (9), yTOYHHTH IO -
mank NOMepedHOI'0 CedYeHHS KaHanla, 1'ny6uHy Kanana Ha -
3HaA4YapT B npepenax or 2 Ao 7 cMm, a mupuHy - 1-3 om.

I[Ilp HeoGXOOMMOCTH YBe/IHYeHHS WHPHHBI KaHala 0O o
O CM MexXAy HOBepXHOCTbIO NOAMNOPHON CTeHbl H I'eOTEeK -
CTH/ILHBIM MAaTepHalioM CleayeT pasMemartrb MeTallligde -
CKYi0O HA¥ N1acTMAaCCOBYI0 CeTKY, 4TOObl MCKIIOYUTH NpH —
JeraHHe reoTeKCTH/Id K CTeHKaM KaHaina,

3.11. llpn BeIOOpe THHma ApeHaxHO# Tpy6nl cClepyerT
YYHTHIBATH, YTO NOATOK BOABI K TpyDe noixeH ObITL pa -
BEH BO3MOXHOMY CTOKY BOAbBI B TpPyOy dYepeld BOAONPHOM-—

Hbl€ OTBepCTHd MM ObITH MeHbile ero, T.e. HeOoBXOoAU M O
cobnoparb yCIIOBHEe

‘lm $ %w (10)
! "
rge qsr= f B,an,nzvm, (I1)
e' - [JINHA IIPEH&}KHOﬁ TpYﬁfﬂ', M, el = “gﬁ-;
6, ¥ @ - COOTBeTCTBEHHO HJMHA H WHDPHHA BORO —

NPHEeMHOI'0 OTBEepCTHH, CM;

N, - KOnH4YeCTBO OTBEpPCTHH# B OAHOM DgOV IO Iepp
' tepum TpPYOHI; P PREY P

Ny, - KONHYECTBO pPANOB OTBEepPCTHH HA I M AINHAHBW
TPy Ohl.
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CxopocThk "OTTOKa BOABl OIipefeliqioT no gopmyrinam /i /:
Ang TJadKOCTeHHLIX Tpy6

0,71850,57

Vo, =200,2R - 1 00; (12)
g roppupOBaHHBIX TPYO
65, 0,57

V,, =77,58 2999957 109, (18)

raoe R - ruopaeBaudeckuii padMyc ApeHaXHOH TPYGBI, M;
R=D/4;

) S BHYTPEeHHUN [uamMetrp Tpyobhbl, M;

L - YKAOH ApEHAaXHOji TPYyObl; ( =tgeot;

o - yroil HakilOH& AD2HAXHOH TPYOGBI K TOPH3OHTY,

rpafn; o = 0,5

[MTpu meco6niopnenuu ycnoepua (10) meobxomuvio wuame -
HUTh THN [OApeHAXHO¥U TpyOBl UIM NPHMEHHUTHL TpyOnl 6Onb -
mero augameTrpa.

3.12. Orpon rpyHRTOBLIX BOA, NOCTYNAKIHUX IO TeOTeK-
CTH/IBHOMY MATepHally M KaHallaM B [OpeHaXHble Tpy 65l
OCYHIECTBAGIOT 4epe3 [ApeHaxHbie OKHAa, HMeliuecd B yaep-
XHBaIONeM COOpYXEeHHH Ha ypOBHe [OpeHaxHbBIX Tpy6. Qm -
TUMAaJIbHOe pAaCCTOdAHUEe MeXNy APeHAXHBIMH OKHaAMHB L Yyo-
TAHaABNNBAKT U3 yCNOoBHd pPadboThl ApeHaXHOU TpyOLl non -
HbIM Ce4YeHHEM:

.
L= ——— (14)
H Ko

MaxcumanbHbeIl pacxof BOAH (, U3 ApeHaXHBIX 1ep-
bopupoBaHuplx Tpyb onpependroT no ¢opmynam /1/:
Ang I'NMagKOCTeHHBIX TPYO

2’718£0’57

g, =58,10 10°; (15)

Jig TOPpUpPOBaAHHBIX TPYO

g, =24,202:09° ;0493 5 08 (16)
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3.13. [Ipu npoeKTupoBaHMY 34CTEHHOT'O ApeHAa)Xa Ccle -
AyeT YYHTHBATHL TAKXe BO3MOXHOCTE €0 YyCTpPOHCTBaA
TONBKO K3 I'eOTEeKCTHIBHOI'O MaTepHala, B sroMm cnyyae
HU>XHHUH KOHEIl INONOTHHINA I'€OTeKCTHUIIS CBOPAYUBAIOT B DY
J10H, QPOpMHPYH TeM caMbIM IIpHeMHBI KaHal Mg oTBofa
BOABI Yepe3 OKHA H3-34a 3ACTeHHOT'0 IMPOCTPpaHCTBA,

Heo6xonumMmoe paccrtoguue L MexAay ApeHaXXHbIMU OK~
HaMu npu 3apanHofi mupuHe €, IeOTeKCTU/IBHOI'O MaTeph-
altla, ¢gopMupYHWEro KaxHal, ONPefe/lsdioT 0 popmyle

L= 26, d‘u qurt ' (17)
HKg

Iupuny €, pexomennyercsa npyHuMaTbL B Npeae 1 a X
1-3 M. MuauManbHOe paccrodHHe L MexAy ApeHa>XHbIMU
okHamu cocrapnger 0,6 d (rone d - npmamerp okHa, CM;
dy» 7 cM).

Henecoo6pasHocTh NpHMEHEHHS I'eOTEeKCTHId B3aMe H
Tpy6® YCTaHABJIHBAIOT IJO pPe3yNbTaTaM TeXHHKO-3KOHOMHU -
YeCKOT'0O CpaBHEHHMS DPASNUYHLIX BAPHAHTOB.

3.14. llpy mHe 3HAYWMTENHLHOM NPHTOKE TPYHTOBLIX BOA X
yOoepXHBaKIEMY COOpPYXeHHI0 peKoMeHAyeTCa ¢(opMHPOBATH
34CTEHHBIH ApPeHAX H3 OTAe/NbHBIX NMONOTHHIL TeOTEKCTHIA,
pasMeIlleHHbIX Ha Oollpefel/IeHHOM paCCTOgHHH Opyr OT Opy-
ra. B naHHOM ciydae pacdYeT NpUTOKa BOAB K ApPeHaXY
spinonuaior no ¢opmyne (1), npunumaa €= €, + £, ( rae
¢, - wmpuna noiorHuma reotekcruns, M; Ly - paccrog -
HHe Mexay nolorHumamu, M). OnrumanbHoe sHauenue fg
IIpH 3Q0aHHOR IIMPpHHE NONOTHHIIA T'eOTeKCTHI/g olpefens-

0T IO dopmyine

£, (d\'lf Kor S - HK‘P) ) (18)
HK

€, =

3.15. [ng noBpeHusl 3¢¢eKTHBHOCTH pa6oThl 3a4CTeH-
HOT'O ApeHaxa AonycKaeTcs B3aMeH NpPeHAaXHbBIX KAaHa/l OB
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yCcTaHaplidBaTh MeXAY NOANOPHOK CTEHOW XU TeOTeKCTUNDb -
HbiM MAaTepHuallOM CHHTeTHYEeCKYIO ceTKYy, NpoOAOJ/ibHbie H
nornepeyHble CTEpPXKHH KOTOPOH BBE[EeHbl APyl B Apyra Ha
rinybudy He Gollee NOJOBMHBI HX AHaMeTpa, Npu 3TOM Bep-
THUKAa/bHble CTepPXHU CeTKH MAOINXHBI NpUMBIKATE X CTeHe.
Bo3MOXHOCTE HCNOIB30OBAHMS TOIO HIM HHOI'O THIIA CEeTKH
ONpenelsiT U3 YyCIAOBUGA

2
_SEE O'Bi R, (19)
o 3

IN

rane R, - panuyc crepxHg CeTKH, CM;
N, - pacCTOgHME MEXAY CTEPXHAMHE, CM.

4. IpoexkTHpoBaHHe OGecTpaHuleiiHOro TPYGUYATOro
ApeHaxa

4.1, Becrpaniie {iHblii TOPH30HTANBHBIE TPpyO4YATHIA [Ape-
Hax MpeAHa3HaYeH AAY OCYWeHHd OTKOCOB MOKPHIX Bhie -
MOK M OIIOJI3HEBBIX CK/IOHOB. EI'0O BBINOIHYIOT B BUAe OT-
nejibHbIX [ApPeH, pacpnojaraeMblX HIH HapatielibHO ApPYI ApY-
ry unu Beepoofbpasuo non yrioM 1-4°9 x ropusoHTanu
(puc.3). IlpuMmeHeHNe TOro M/AM MHOTI'O BapHaHTa pPacCHOI0-
XKeHUd ApeH NPUHAMAKT HCXOAd M3 KOHKpPeTHBhIX VCIOBH#
IIpOU3BOACTBaA pad®oT B 3aBUCHMOCTH OT BOSMOXHOC T € #
pacnolioxeHus OypoBoro cranka u yanobcrea orBoga IO -
crynawiield no ApeHaM BOAb 3a Npefenb! BhIeMKH UK
ONOJI3HEBOTO MacCHBA. [lpeHbl yCTpauBamoT NIyTEeM BBe-—
[leHUs1 B NIpeABapHTe/lbHO NPOoOGypeHHble CKBaAXHHBI I1acT-
MAaCCOBBIX NepPOPUPOBAHHLIX TpyO, BaKIIOYeHHBbIX B 060 -
J1OYKY H3 HEeTKaHOI'0 I'eOTEeKCTH/ILHOTO MATepHana.

4.2, PbecrpaHue{HbI# TOPH3OHTA BHBIKX ApeHa)X paccyu-
THIBAKTY B Takoil Noc/iefoBaTe/l bBHOCTH:

OUEeHHABAIOT CTelleHb YCTOHYHBOCTH HDTKOC& HJIH ONOJI3HEe-

foagqu nejie coobpas3Ho npopoauThk Ha IBM no paspa-
ooraunoii B Cowoanopuuun nporpamme FIL /2/.
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BOI'O CK/JOHA NnpH Haunbollee HeOIaAroONpUSTHBIX YCIOB M 4 X
BO3CUCTBHY NPUPOAHBIX $HAKTOPOB M ONpefnegioT HeobXOo-
OAUMBIY YPOBEHbL INOHH K@HHMH TI'PYHTOBBIX BOA B BBIOPAHHOM
MEeCTEe pa3MellleHug OpeHaxa,

- /] Puc.3. Cxema
oA 2 e CTpaHIe HHOT o
FrOPH30HTAIBLHO ~
'O OpeHaxa:
l-noTok; 2-BO -
AOOTBOAHAH

5) YaCThb ApPEeHHI;

S~-BOACOINDHEMHAH
YJacTh eHbI;

e e PR S 4_1"pyHT; 5-..yp0...

TR N A O BeHbL TpYHTOBDLIX
BOO I10CJIIe OCY-
HISHHUS FPYHTOBO~-
1'0 Maccupa,

6-IIOBEpPXHOCTH
CKONIbXeHUud

lllllll

Ha3HaA4valoT THIN APeHaXHOi TpyObnl (riagkocreHHas,rog-
DUPOBAHHAY U T.l.), €e AdaMeTp M THN (uileTp yloumero
reOTeKCTHIBHOT'O MAaTepuala g oboloYKH ApeH H olpe -
0ellgioT MakCHMAIBLHO BO3MOXHBIN HNPHTOX BOABI B [APEeHY C
Yy4eTOM XAapakKTepHCTHK I'DYHTOB, NepgopaluH ApeHAaM H bl X

TPpy®S H pacyeTHOTO KO3ppUIUMeHTa MNOoNepeYHOoi GHUILTpalUHH
reOTeKCTHIBHOI'O MaTe pHalla;

Ha3HaAYaKT YKJIOH ApeH H OIIpeAelldioT MAaKCHUMAJIb H bl i
OTBOd BO{dbI H3 ApeHbl, CKOPOCTHb OTTOKA, BOHAOIpPHEeM HY IO
CIIOCOGHOCTL ApeHbl U ee MAJIKUHY;

OUpenengioT PacCTOodHHe MeXAYy ApeHaMu,a Takxe Bpe-
M# OCYIIeHHY ONOJI3BHEeBOI'0O MaCCHBA&; €ClIH Heo6XoAMMO Co-
KPaTHTh BpeMs OCYHIE€HHMS, TO pacdeT YTOYHHIOT, IpAMEeHsg

Apyrue THIbl ApeH HIAH QUILTPOB AH60 HBMEeHdd paCCTOgHHE
MEeXAY ApeHaMHu.

4.3. Onesxy CTeNeHM YCTOUYHUBOCTH OTKOCA HIAM OINOA3~
HeBOI'O CK/IIOHA, YCTaHOB/IeHHEe MeCT pa3MelleHus ApeHaxa
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H HeOBXOAMMOI'O YpOBHYA NOHHXEHHS TI'PYHTOBBIX BO/JA BHI -
ITONHAIOT 110 U3BECTHBIM METOAHMKAM HIM MO IpOorpaM M am
pacueTa ycrohuusoctu Ha IBM /4-6/. Tun npenax s o it
TPYObl U I'eOTeKCTUHIBHOTO MAaTepualla Ha3Ha4dYalT C yye ~
TOM TOro, YTOOBl AMamMerTp ApeH cocraBiagil He Gonee (0,9
puaMerpa CcKkpaxuuHbl. Pacdernbiii KoadduuueuT nomeped -
HOW QUIbTpanuHd TI'€OTEKCTHALHOTO MaTrepuala NpHHEMA IO T
C y4eTOM ero Ko/JbMaTauud TPYHTOBBIMH YacTHIaAMU H OIF
pefengqdioT NpH MCHOBIT AHUM Ha GWIbTpanumoHHOM npudtope (Tu
na npubopa Cowo3popunu) ob6pasna reoTeKCTHILHOI'O Ma —
Tepraa IpH yOelbHOH HArpyske P

P'=(J"h+q,') tga(lIS -g‘) (20)

!
4.4. MakxcuMalbHbBli NOATOK §pmqp BOABI K [peHe OIpe-
AeVIgIOT HMCXOAd M3 KPHTHYECKOH CKOPOCTH (PuABbTpALMH BO-
Abl B TPYHTE:

' Kepd
whe, —F— > (21)

qmtm = r

rie D, - Brewnusr Auamerp ApeHaxHOU TPYGH, CM;
¢, - nnumma npensr, cM; &, = 100 cm;

L FgfaﬂHIeHT Hanopa Ha I'paHKle I'PYHT - ApeHA;
N - akKTHBHAS IOPUCTOCTL I'PYHTA;
e - W, T
ns—— 10078 ; (22)
1+ &
£ - Ko2¢pdHUHEeHT NOPUCTOCTH;

W, - M&KCHM&J}II:}HaH MOJIeKyJidpHag BJ’I&I“OEMK? CT
rpyara /1/, % MaccChl ckKelera rpyHra (ratid).

4.5. Bo Bcex cnyuaax HNOATOK BOABI K ApeHe [OJXeH

|
6bITb paBeH (Wim MeHblle ) BOBMOXHOMY BTOKY §, BOMBI B
ApeHy, omnpenendeMoOMY XapakTepHcTHKaMy GUIBTPYIOIN e H
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Tatnuoma 1

MaxcuManpHaag MOJIeKy-

I'pyrT IdpHas BIIaTrOeMKOCTb,
% MaccChl CKeJleTa "pyH-

—_ Ta
ITecoxk:

KD YIHBI U 1-0,5 1,67

CpenHH i - 0,5-0,25 1,60

Me JIK 1 0,25-0,1 2,73
[lecuagag ImnblAb 0,1-0,05 4 75
N 0,05-0,005 10,18
Inuna £ 0,006 44,85

OBOMOYKHM U3 IeOTeKCTHIIBHOIO MaTepualla, KOIUYeCTBOM
H pasMepoOM BOAOIPUHEMHBIX OTBEPCTHH B ApPeHaXHOU TpPY-
6e (cMm.m3.11):

q:m:n S qsr = ﬂ"Diechpn , (23)
[ i
qma:ﬁ < qﬁ"r: Baninzvm ’ (24)
rrne Ken — pacuyeTHbH KO2(PPUIHMEeHT NoNepedHOlM duilbTrpa -

HUM I'eOTEKCTHILHOT'O Marepmpana, cm/c,

CxopoCThb OTTOKa BOABI U3 ApeHbl V,, U Makcumalb -
HEIE OTTOK @, BOABI onpeAengiloT no ¢opmynam (12), (13),
(15) u (16).

4.6. Ecnu He cobiopaercag yciopue I.2.3, TO Heobxo-
MUMO H3MEHHMTL THII TF'eOTeKCTHIBLHOT'O Marepuanla. llpu He-
coGMIONeHUN yColoBug N.2.4 cilefyetr M3MEeHHTL THN [Ape -
HaXHOK TPYObI, HanpumMep IMepeHTH HA HCHNOIbL3OBaHHE Ape-
HAXHBIX TPY6 C GOMBIIEM KOJIHYeCTBOM BOAOIPHEMHBIX OT-
BepCTHH WM NpUMEHHTE TPYObl 6onbulero pauamerpa. llpu
5TOM HEOGXOAMMO BHOBBL ONpENeluThb §, .M NPOBEpPHTH CO-
6rHIOfeHue ychopuii nm.2.3 u 2.4.

B kxauecrBe OONONHUTE/]BHOH Mepbl MOXKHO HCIOIB30 -
BATHh TAakK)Xe yBellpdeHHe yIvia HAKJIOHa [ApeH A0 4°.

4.7, Onrumanbryo anuny (g BomonpuemHoO# 4YacrTu Ape-
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Hpl (CcM.puc.3) onpepengioT 3 ycioBus obecCrnedYeHHsd BO3-—
MOHOCTHM OTTOKA BOAB M3 ApeHBl IIpu padboTe ApeHaXHOU
Tpy6bl IIOMHBIM CeUYEeHHEeM:

G max (25)
q‘o e‘f

(. =
OnHaxo B pgAe ciydaep IpH pacdeTe [ApeH, 0COOEHHO
npu Manom KoadpdunueHTe OUIbTpaNvy TPYHTOB, ANHUHA BO-
ACIIPUEMHO# YaCTH ApPeHbl MOXeT OKalaThbCd 4Ypea3Mep H O
Gonbioii (He CKOIIBKO COTeH MeTpoB). DTO IPUBOAUT K He-
OOXOAUMOCTH HCIOIBL30OBATH CllelnalnbHble OypoOBbI€ CTAaH -
KM 4 YBelIMYHMBAThL CTOMMOCTHL [ApeHaxa. CnenyeT Takxe
VYUTHIBATD H TO, YTO MAaAKCHMAalbHAag AJlMHA ApeH olpefe-—
IdeTCqd B OCHOBHOM TIeO/IOTHYECKMM CTpPOEHHEeM OIoJI3He -
BOTO MACCHBA U MOXEeT COCTABUTh BCEro HECKOJBKO e —
CATKOB MeTpOB. llosToMy npu pacdere AIHHBI BOOOIIpHEM-
HOH dYacTH [ApeH HeodHxoaummMo cobiwpgarb YCIOBHE

Coon 2 Co+ L, | (26)

roe Cgon - ponycruMas MJIMHa ApeHbl, olpepelideMas reo-
JIOTHYeCKHM CTPOEHMEM OIOI3HEeBOI'O MacCHuBa
U napaMeTpamMy 6ypoBOro O6OpPYROBAaHMHA, CM;

(, - nnuna npensl or BOAOCGPOCHOTO MOTKA M0 Ha -
4ajlla BOAONPUEMHOH 4YacTH, CM,

4.8. C y4yerom ycranoBnennoro suausennsa £.,a rak -
K€ TNIOCTOgHHOI'O NIIPUTOKA BOABI C BepXOBOH 4HAaCTH CKIIOHA
paCCTOdHHe MeXAy ApeHaMHu IpH HNapaljie/IbHOM HX pacno-

noxenuu L, onpepengior no dopmyne /2/

; ; /
L = __e,i 9 max '[(65 q'm.r.)z-l”(; H, n £5 ( H’z,__________hoz)]' 2 3 (27)
° 2H,Kg n

roe H, - pacueTHblii YPOBeHb I'PYHTOBBIX BOMA, CM;
h, = YpOBeHb TpyHTOBBIX BOA Yy ApeHbl,cM; h, =0,59.
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[lpy BeepHOM pacnojioxeHUH ApeH BejuduHa L, coor-
BeTCTBYEeT paCCTOgHUIO MexxAy ApeHaMu B CpelHeH YacTu
BOOOIpUEeMHON MJIHHBI ApPEH.

4.9. Heofxoaumoe KOIHYECTBO N, ApeH ONpeAedioT IO

bopmMmyiie

B
Ly = ’ (28)

Lo
roe B - wmupuBa unou 9acTh IHMPHHBI OIOJI3HEBOrO MAacC-
cuBa npu OIOKOBOM BApPHAHTE ero ocylle HHU 4,

CM.

Ecnu L _>1 M, TO pacduer Uenecoo6pas3HO MNOBTOD U T b,
IIPUMEeHHUB [ApeHAaXHbIe TPYyOB! Oonbulel’0 auaMeTpa, ® Opu-—
HITh OKOHYATe/bHOE pellieHHe HAa OCHOBe TeXHUKO—3KOHO -
MU4Y€ CKOT'0O CpaBPHEHHMS BaPUAHTOBP.

4,10. ITonHoe BpemMdg oCylileHHg | ONOJI3HEBOI'O Mac-—

cuBa C Y4YeTOM BpPeMEHH, HeoOX0oOguMOoTO [Add HOCTOdAHHOTO
[lepexBaTa [PYHTOBLIX BOM, HOCTYIAWIUX C BEepXoBOH ya-
CTH CKJIOHA, OIpefeildgioT IIo ¢opMmylie

2 7. 2 2
r. 2nle [Z(H, tHihe the) 1 1 f)]ﬂib_fﬁ , (29)

+ —— —— -
5Kp L(H,+h,)(HI-hE) A*‘h, H/M 4HL,nKg

. h
roe A - KoaddbuumeHT, OnpepnensgeMblli HO -—f (trab6n.2);

hy - FacquHmféi YPOBEeHb IOHMXEHUHd TI'PYHTOBBIX BOM
CM.puc.3), cMm.

Tadnuua 2

i, | A Jahan | A Jah Al &

0 0,86236 0,3 0,817 07 | 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

Ecnn Bpema ocyweunuma T Gonbime TpefyemMoro, To cCle-
AyeT INPHUMEeHHTb [ApeHbl DONbWer0 ApmaMerpa uiap C 60Ib -
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e BOAONPHEMHOH CHOCOOHOCTLIO H 1IOBTOPIUTL pPacyde T

Kpome ToOTO, eciili M3BECTHO TPCOHYCNMOC BPEOMI OCYIIeHUS,
TO MOXKHO U3 3aBuUcuMoOcTUd (2Y), 3a/laBUIHCh SHAYCHUE M
T, ompepenutrb pacctoganue L, NpH palce BBIYUCIEHH O i

pnune £, Bopnonpuemuou wacru jipeusnl. llpu aTOoM cileny-
eT Yy4Y4AThIBaAThb, YTO [E€pPBblU BAPUAHT [HaCT BO 3MOXHOC T b
NONYYUTE Haubo/iee DKOUHOMUHYHOC pPEelleHHCe U KO BTOPOMY
BapuaHTy HYXHO npudberarh JiMilb B Tex cllydasx, Kora a
HEODOXOAUMO YCKOPUTHL OCYULIeHHC Mmaccuba,

5. TexHONOrHs COOpYXEHHS 3aCTEHHOTO ApeHaka

5.1. Texuoiorus CoopyXeHHd 3ACTEHHOI'O [peHa)Xa B
KOHCTPYKUHAX COOpHBIX M MOHOJHUTHBIX INCOANOPHBIX CTEH B
o6IEeM clydae BKIKYaeT: QOPMHUPOBAHHEe Ha ThbUIbHOH (06—
paleHHoi K TpyHTY) NOBEPXHOCTH CTeHbBl M €e OT[ell bHLIX
JJIeMEHTOB INPOAOJBbHBIX K IONepeYHbIX KaHal/loB U yCTpPOii-
CTBO B €€ HHXHel YacCTH [APpeHaXHbIX OKOH; HAaBeliyBAH U e
HA CTEeHY I[OJOTHHUIIA U3 'eOTEKCTH/IBHOI'O MAaTepHana; YK--
JIafjlKy B OCHOBAHHH CTeHbl HaA YpPOBHe [ApeHaXHbIX OKOH Hep-
popupOBaAHHOH TpyObl;, obepThIBAHHE HHUXHEI'O KOHLA HNOJ0T-
HHILA BOKpPYT ApeHaxHOi Tpybhbl M ero gukCaumioo; 3acChii —
Ky 3aCTeHHOTI'0 IpOCTpPaHCTBa MeCTHBIM TpPYHTOM.

5.2, Ilpy HeoOOGXOAMMOCTH YCTPOHCTBA MPOMAOINBbHBIX H IO~
nNepedHblX KaHAJNOB HX BBIIIOJHYAIT B IIpolecce ODeTOHHPO -
BaAHUYd CTEHbl UJIX HUIrOTOBJIEHUA €e DIEeMEeHTOB C HCIOIb -
30BaHuUeM onanybku C IpUHKpellleHHbIMH K HelU OpycKaMu,
TOJIIMHY M WHAPUMHY KOTOpPBIX YCTAHABIMBAIOT pacCyeTOM.

5.3. HaBeumnBanue NOMNOTHHII I'e OT€KCTH/IBLHOI'O MAaTeph-
alla BBINONHYIOT NyTeM HuX KpelllleHHd K apMaTypHBIM BBl -
nycKam, 3apaHee ycrpoeHHbIM deped 0,5-0,7 M B nmoamop-
HOiI CTeHe Ha YpPOBHe Bepxa INOJNOTHHII IeOTeKCTHW/Id, HIH
npy nomouu I'—-of6pa3Hbix CKOO C TpocaMy H MNpUHCOedMHE H-
HbIX K TpocaM CrTepXHei, K KOTOPbIM H Kpendar IPOBOJIOY-
HbIMU CKpDYTKaMH BepXHHiH KoHen nojorHum (puc.4). Cxo-
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Obl U CTepXHM CHHMAIT Nodie 3AaChIlIKM T'PYHTa B 3aCTeH-
HOe HpOCTPAaAHCTBO A0 ¥pOBHA Bepxa IMHOJIOTHHIL.

Puc.4. CxeMa HaBelIMBAHUY

ITOJIOTHHUINA H3 I'eOTeKCTUlb-
HOT'O MaTrepHuasa: l—gpenam—
HOe OKHO;, Z-KahHall; 3-reo -

TeKCTUNk; 4~cTepxeHhb,
O~Tpoc; b-~ckoba

5.4. [lepbopupopanubie npeHa:xHble TpyObl pacHolaraior
BINIOTHYIO K CTEeHe, a4 HHXHHe KOHIL! IOJOTHHUIIl HaBOpadu-
BapT Ha TpPpyYOy uix OO0epTHIBAIOT BOKPYI Hee M IIpHCHINA —
IOT I'PYHTOM.

B> Bcex cnydadx KOHTAKT OpPeHaXHbIX TpPyO C rpyHTOM

He AonycKaeTcd.
[Ipu ycrpoiCTBe 3aCTeHHOI'O ApeHaixa M3 oTAellbHBIX

MOJIOTHHUII I'eOTEKCTH/ISI, pa3MelleHHBIX APy OT Apyra Ha
paccroguuu €, (cm.m.3.14), apenaxuywo Tpyby B 30HE
MeX/Ay MNOJOTHHMHIAMH 3Aakxiio4aioT B O0OO/MOYKY M3 TeOTeK -
CTHIIBHOI'O Marepuala.

5.5. CHurerTHdeCKUe CeTKH B3aMeH [peHaxHbIX KaHalloB
Y CTAHABIHBAIOT C HNPUMMBIKAHAEM BepTHUKAalbHbIX CTEepXHeH
CeTKH K INOBepPXHOCTH creHbl. HHXHUHA KpaW CceTOK BO BCeX
ciiyyagx ClelyeT pacnojlararb Ha ypOBHE OCHOBAHHA Ape-—
HaXHOM TpyObl, He MAOHNYyCKAad ero BhIBOAA 3& ee Ilpe[ellbl.
Kpemilenne ceTOK K CTeHe BBINONHAKT AHAJIOI'HYHO Kpen -
JIeHUK TeOTeKCTH/IBHBIX NOJIOTHHII.

5.6. YCcTrpoiCTBO 3aCTEeHHOI'O [peHa)a B yAepXHBaw -
KX KOHCTPYKHHAX M3 O6ypoHAOMBHBIX cBaldl CcoO COOpPHBIMHU
OBMUIIOBOYHBIMHE MAuTamu (puc.5) BKIyaeT; HaBeliyBaHHE
Ha 6ypoHabHBHbIe CBAM IOJOTHHIl M3 IN'eOTEK CTHIABHOTO
MaTtepHala; ykilagkKy Ha NOBEepPXHOCTb 6EeTOHHOTO OIIOPHOIO

6pyca ppeHaxHbIX TPpyO U oOepThIBAHHE HX KpadgMu IMONIOT-
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HUII; MOHTAa)X OGJIMIOBOYHBIX INIMT C KpellJlendeM IOJIOT —
Hulu K ThinbHO# (o6pameHHO# K TPYyHTY) IOBEPXHO C T H
NJIUT U 3alojHeHHe 3a30pa MexAay miauTaMpu KU [OBepXHO —
CThIO I'DYHTa B MeXCBAaiHBIX IIpOMeXYyTKax INeCKoM W J H
ME@CTHbIM TPYHTOM.
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5.7. lng ypo6crBa MOHTAaXHBIX paboOT peKOMeHAYeT C 4
Iepefl MOHT&XOM IUIAT KpelliTb I'eOTeKCTHU/ABHBIN MaTepH -
a7l HENOCpeACTBEeHHO K IuIyTaM, HanpuMep 6HTYMOM B He-
CKONMBKHX TOYKAX [0 NOBEpPXHOCTH INIMUTHI, OCTABISS Bbl —
nycku reorexcruig wupuaHo# 20 cM ¢ uuxHe#d u ool us
6GOKOBBIX CTOPOH IUIMThEI. B 3TOoM cliyyae TONBKO HUXHY K
pPsii NNUT KpeNdT AONOJHUTENbHO XK 3apaHee YIOXEHHO MY
MOJIOTHHILY TeOTeKCTUIBHOI'O Marepuana (puc.6).

5.8. llpu Heof6xoOMMOCTH nocaeyoiel’0 OMOHOIMYUBA —
HUS TIOKPBITHY M3 INIUT O6EeTOHHBIM DPACTBOPOM 3a4CTeHH bl i
ApeHaX B KOHCTPYKUMAX H3 OYpOHaAGHBHBIX cBail BBINOIHSI—
IOT C KpellleHHeM IMNOJOTHHIUI I'eOTeKCTH/IS UITBIPIMU K I'DYH-
TY B MeXCBaWHbIX IIPOMEXYTKAax M HaBelIUBAHMEM I[IOBepXx
MOJOTHHII NOKPBITHA M3 BONOHEINPOHMIAEMOTO MaTepuana a,
HanpumMep NOIHU3THIIeHOBOI IUIEHKM, [Als 3allUThl 'eOTCKCTW
JIs1 OT XKolbMaTauuyd ero LeMeHTHbIM pacTBopoM. HuxHue

KOHI Bl BONOHeIpOHHIAEMOI'0 MaTepHuala NpPUKIeuBailoT OGUTYy-
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MOM K OCHOBAHHIO HUXXHEUH IVIUTEl HIIH K IIOBEPXHOCTH OIIOp-
HOTO Opyca, eCild B HEM eCTb Hulla [AJId pas3MelleHUud Ape-
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Puc.6. KoucTpykuuga npeua-
XKa H3 OTAENbHBIX JEeMeH-

TOB: 1=0KHO; Z2-IJIATBHI;
3-reoTeKCTHN b, 4- ~TCPYVHT;
O-OypoHabuBHbIE CBAHU;
C-poCcTBepK; 7-ApeHaXxHad
Tpyba; 8~-OHNOpHBIE 6PYC;

d-mecTa KpellleHHd I'eO-—
TeKCTH/Ig K INVIATE

G S L O B e o

\
:
\
N

HaxxHBIX Tpy6 (puc.7). Berosunblii pacTBOp Allg 3anoilHeHUd
IPOCTpanCTBa MexXAy ININTaMHu X BOAOHEIIPOHHIIAeMbBIM Ma-—
TEepualioMm IOHAaIoT Jiodie MOHTAaxa INNIUHT KaXHAOI'0 pdaaa uiu
nocjie MOHTaxa BCEeX NJIHUT C HCIONb30BaHUMEeM OeTOHONHUT -—
HOU TpyObl, BBOAUMOW B CHeIHAalbHO BBIIOJHEeHHbIe g 9TO-
'O OTBEpPCTHd B pocTBepKe.

9.9. Ilpu coopyxeHun HarenbHbIX KpelllleHHi M aHKep -
HBbIX KOHCTPYKUHMU B34CTEHHBIH [ApeHaX BLINOIHAIOT H3 IO -
JA0THRHN] '€EOTeKCTH/IIbHOI'O MaTepHalia, yKiaagbIBaeMBbIX Iof
[IOKpbITHE H/IM aHKepHble IIMTBI. Eciu nokpeiTHe ycrpanm -
BalOT N3 MOHOJIHATHOIO OeTOHA WIH TOPKpeTOBeTOHAa, TO Me -
AY IOKPBITHEM H TIeGTEeXCTH/IbHBIM IOJAOTHHHIEM pasMella -
IOT NPOCNOUKY H3 BOAOHEIIPOHHIAEMOTIO Martepuana, a or -

BOA BOHABlI M3~IION IOKPBITHA OCYWECTBALAIOT Yeped [IpeHai—
HBIE OKHA, paclnomaraeMble B HHXHEH YaCTH HOKDLITH 4.
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[locite ycrpo#icTBa NOKpHITHY BOMNOHEINpPOHHIAeMbI Mareph
al B3 3THX MecT yaangwoT (cM.puc.l).

J ¢ 5 6§ 3

Puc.7. 3acTeHHbI#i ApeHaX B KOHCTPYKUHSX M3 6YypoO -
HAOUBHBIX CBail C MOHOJMHUTHOH OOJNHIIOBOYHOH CTEHKOH:

l -aopenaxuoe 0OKHO; 2-6pyc; 3~onany6ka; 4-6erToH;

S-nileHka; 6-reoTekCTuilb; (—~pPOCTBEPK; 8~0TBepCTHE,
9-cpamn; fO-meIpb; ll-cnou 6uryma; l2-Apesaxuag
Tpyba

6. TexHosorna <COOpYyXKeHHS  GecTpaHLLeAHOro
APEHAXE

6.1. B obmeM cnyuyae TexHO/NOl'MG coopyxeHHdg 6ec -
TpaHIe#HOTO TOPUIOHTANIBHOI'O ApeHaxa BKAlYaeT MNOATO-
TOBHTEe/bHbBIe pab®oThl, YCTPOUCTBO BOAOIPHEMHOI'O KOIIeK-
TOpa WIHM BOAOOTBOAHOIO J710TKa, KOMIUIEKTOBAHHE [OPEH H3
rubxux roppupopaHHbIX TpyO, 6ypenue CkpaxuH c oHcap -
HbIMHM Tpy6Oamu, H3pledeHHe OYpoBOI'o CcraBa ¥ BBedecHHe B
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oBbcanHsle Tpy6bl OpeH, HU3BJIedYeHHe OO6CAAHBIX Tpyb u 06 -
YCTPOUCTBO YCTbYd CKBAXHHEL

[MTpu pnune ppenx oo 30 M B rpynrax, obecrneddBaromux
YCTOHYNBOCTL CTEHOK CKBAXHH OO0 BBeReHMd B HUX [OpeH,
nonyckaerca OypeHHe CKBaxuH 6e3 obcanHbeix Tpyob.

6.2. [loaroroBurenbuble paboThl BKIKYAIOT NIAHHPOBKY
NOBEepXHOCTHU I'pPYHTA HA& CTROHTE/NABbHOK INIowadKe; YyCTpOH-
CTBO BpeMeHHOH [AOpOTH AJlg TPaAHCIOPTHPOBKH MAaTrepHa -
JIOB 1 OoOOpynoOBaHHdg; AOCTABKY H&a& NJIoumanaKy reoOTeKCTHbL-
HOT'O MAaTepHala ¥ [ApPeHAaXHBIX TpPpYyO M HUX CKIaaupoBaHiue
IO4 HaBeCOM; NepeBO3Ky Oypoporo obopyaosaHud, Kepa -
MHYeCKHUX TpyO C COeAMHHUTe/IBHBIMM [deTajlsgMy Ojig BOOO~
IIPUEMHOI'O KOJIeKTopa HMI/IX gertajell ANd BOAOOTBOAHOT O
JIOTKa; pa3buBKy MeCT Ang 6ypenuda CKBaxudH. llpum npu -
MEeHeHHHN IepPeHOCHOT O OYypoBOI'O CTaHKAa, HalpuMep CTaH-
ka Ttuna Touu-DOopHHI, HA HOBEPXHOCTH INIOmMAAKH B MeOo-
Tax OyAyIMX CKBaAXHH IIpH HeOOBXOOAMMOCTH yCTpaHBa o T
HOKpbITHE M3 COOpPHBIX XKelle300eTOHHBIX IVIUT.

6.3, B cinydyae Heo6xO0OMMOCTH HNpHUMEHeHHd BOAOOTBOA-
HOro noTka (puc.8) ero ycrpaumpawoT lepel O6YpPpeHH € M
ckpaxu. C 2Tofl uUenbl0 HCIONB3YIOT I'OTOBBIE 2JleMeHTHI,

HanpuMep OeTOHHBIe NIHUTKH, KOTOphIe YKIaAkBalOT B 34—
paHee MOAT'OTOBIEHHYI0O TpAaHIIeld C OMOHOIHYHMBAHHEM CThE
KOB, HaYMHAd C HHM30BO# CTOpOHBI, ECIH B npouecce crpo-
HTelbCTBA4 BO3HUKAET ONACHOCTH OIOI3HeBBbIX INOABMHXEK,TO

Puc.8. Ilpume -
KaHue ApPEeH K
BOAOOTBOAHOMY
IOTKY: l-Bono -
pHeMHag 4acTh
ApeHbl; Z2-BOOO -
_OTBOHH8§ 4acTh
— 1 ApPEeHb]; O-0rolo-
R BOK‘ —TJIHTKH
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He/le Coofpal3HO yCTpauBaThb BOAOOTBOAHBIE JIOTKH C NOKPBE
THeM HU3 IreOTeKCTUIIBLHBIX MAaTepualoB, o0O6paboTaHHBIX OH-—
rymoM (pacxon buryma 2-4 n/m2) .

6.4. Ilpu ncnonbzopaHuu MAjlg cb6opa BOABI U3 ApPEH HEe -
3ariy6lleHHOIO KOIIeKTopa U3 KepaMHueCKux TpyO nepen
6ypeHUEeM CKBaXHH pa3MedalT OChb KO/IeKTOopa, yCTaHasb -
NMUBAlT IIO0A HUM OINOpPbl U3 OETOHHBIX DJIEMEHTOB CeYeHH -
em 8x8 cm (puc.9), pasmMeuaioT BOAOCBPOCHYIO HaCTh KO —

Pruc.9. Cépoc
'PYHTOBBIX BO[
110 KOJLIIEKTOpY:
]l ~poponpueMHuag
Y4CTh [ADPEeHHI,
2-BOOOOTBOAHAY
yacrtb [ApeHbl;
3-nepex ol HUK;

4 ~KOJ/IIIeKTOP;
O—-0Iopa

NeXTopa, Haxoaduywcd 3a lipepesamMu pabodey IIolmankiy .
OcraBulylocd 4acTh KOJJeKTOopa yCTpauBawT 110 Mepe Oy -
PeHUd CKBA>XHH M yCTaHOBKHM ApeH. CoeanMHeHHEe KepaMHuue-
CKHX TpYO KOIIeKTOpa Apyr C APYIromM U IIOACOEeAMHEe H U e
ApeH K KOMIeKTOPY OCYIIEeCTBISIOT C NOMOIILIO COENUHH -
TelbHbIX pAeTanedl ua nonupuHuixnopuna (I1BX) unm nonu-
aTulena Bbicoko# miorHocru ([1DBIl) npomblienHOTO H3-
roToBleuna /8/.

6.9.BoponpueMHyo HacThk ApeHE! BEBIIOIHAIOT U3 neppo-
PHPOBAHHBIX TVIAAKOCTEHHDBIX WIH roppupOBAHHBIX INIACTMAaC-
copbix Tpy® ua [IBX unu I13BIll, 3axnioyenunix B 060104 -
Ky U3 HeTKAHOI'0 reOoTeKCTHW/IBbHOI'O MaTepHalna, a BOAOOT -
BOAHYI 4Ya4CThb — M3 TJIAAKOCTEHHbIX IN1ACTMAaCCOBBIX TpPYO.
CoenuHe HHe BOAOOTBOMHONW M BOAONPHeMHOH YacTeill [Ape Hbl
obecrneyuBaeTrcss MyPraMu WK pacrpybHoit ceapkoi [/ T /.
Bo3MOXHO yCTPOHCTBO ApeH TOMBKO HI nephopHpoOBAaH H bI X

26



Tpy6. B arom ciiydae BOAOOTBOAHYIO YacCTh [ApPEHbl 3akKilo-
yaiT B 0OO0OJOYKY K3 BOOOHEIIpOHMIAEeMOI'O Martepualla, Ha-
IpuMep NOJAMITHIEHOBOW IIJIEHKM HJIM I'eéOTeKCTuiid, obpa -
60TaHHOTO DUTYMOM.

6.6. Ilpouecc KOMIUIeKTOBaHUYd [OpPEeH, B KOTOpPbI# BXO -
AgT 3akiiodeHue BOAOIPHEMHOW YacTu ApeHBl B ODOINOUKY
M3 HEeTKaHOTO reoTekKCTUIBLHOI'C MaTtepuana, yCTPOUCTBO B
"OJIOBHOK YacCTy ApeHbl 3alVIYIIKM M HanpabB/Idero Haxko-
HeYHuKa, cOoeaMHeHHe BOOOIpHeMHOU U BOAOOTBOMNHOH 4Ya -
cTeil ApeH HIH (QOpMHDPOBAHME HAa& BOAOOTBOAHOH YaCTH Ope-
Hbl O0OMOYKHM H3 BOAOHENPOHHIIAEMOIO Marepuaila, pexo-—
MEeHAYyeTCd BBIIOJIHATL [IOA HaABeCOM HAa cTrejuiaxax C uc -
[oNb30BaHueM [ABYX OyxToAepxarelei. Ha ogmoM M3 HEHX
yCcTaHaenuBaw T BYXTYy jlacTMaccombkix TpyO, a Ha BTO -
pOM -~ TOTOBBble ApEeHbl, KOTephble 3aTeM HOOCTAaBAAIT K Me-
CTY MNpOM3BOACTBAa pabor.

6.7. 3amMTHYIO PUIBTPYOIMYIO COOMOYKY M3 I'e OTEKCTHI b
HOT'O MaTepuana Ha BOAOIIPHEeMHOHW YaCTHU HApPeHb! yCTpau -
BAIOT CleAymuM O06pal3oM: NepPopHpOBAHHYIO TpyOy ob6ep-
THIBAIOT HNOMOCKOH TreortekcTtung uimpuHoit 40-50 cMm no Bup-
TOBO# JIMHKMYM, HaYUMHad C KOHIla ApeHbl, 4TOOBI BUHTOB O i
mos OBl HANpAapBleH 110 XOAY ABHXEeHHUs NpU BBe[eHHM OApe-
Hbl B CKBaXuHy. KOHIBI HOJOCKYM IaKpelyigiorT Ha Tpybe
KlleeM, CBAapkKoOi. MiM IpoBolokoii. [lpu ycrpoiicrBe BOOO -
NpYMeMHO#l ¥ BOAOOTBOAHOH# YacTed [ApeHbl U3 €dHHOW Iep -
DOpUPOBAHHON TPYOEI BOXOOTBOOHYIO HACTh HApPeHbl 06epThE
BAlOT HNOJOCKOH M3 BOHOHEIIDOHHUIIAEMOTI'O MaTepHala HIH
reoTeKCTrunsa, odpaboTaHHOTO BEXVIIHM, C 3aBeleHueM ee
KOHIOB Ha ODOJIOYKY M3 I'eOTeKCTUINBHOI'O MAaTepHalla H
[IpUKpenieiueM K TpyOe NpOBONOYHBIMM CKPYTKaMM M I H
KileeM.

6.8. 3arnyuky B OJOBHOU 4YaCTH OAPeHbl BHIIOIHGIOT U3
AepeBa, Ni1acTMAacCChl MM XI'yTa H3 I'eOTeKCTH/ILHOrO Ma-
TepHraljla, a HanpabAdOIIii HAKOHEYHHK OBOHAAIhHOI'O OYep-
TaHus = M3 NPOBONOKKM AumameTpom 6-8 mm (puc.10). Ilpwu
ANluHe ApeHbl 6ojlee 40 M pexoMeHAYeTCd 4Yepe3d Kaxd ble
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Puc.,10, Koncrpyxuus Apenrvi: l-npoeonoxa; 2-3arnyumka; 3~cxkpyrka; 4-mnep-
gopHPOBaHHaH TpybKa; O-OTBEepPCTHA; O-reO0oTeXCTulb; T~HanpaBldouas;
BOOAOOTBOAHAY YACTh ApeHb



2-3 M ycrTpauBaThb INPOMEXYTOYHbIe AYTOOO6pAa3HbIE HAanpab-
Igouiye HU3 IPOBONIOKH AmamMeTpoM 3-0 MM, npukpemnndgsa ux
K ApeHe NpPOBOJOYHBIMHK CKPYTKaMHU.

6.9, DypeHue CKBaxuH BBINOJHAWT G6YPOBBIMH CTaAHKaA -
MU TOPHUI3OHTaNBHOI'O OypeHHd C HCHOIbL30BaHueM ob6cag -
HbIX Tpyb. BonoorBoaHbI JIOTOK Hepen HadaloM OYpPOBBIX
paboT 3akKphIBAKT HepeHOCHBIMHK AepeBgHHBIMM WHUTaAMU,dTO-
Obl HCKIIOYUUTEL NollafaHue B Hero b6ypoporo wnama.llocne
OKOHYAaHus OypeHusa OYpOBON CTaAB HU3BJIEKAT M B CKBaXki-
Hy HnOOAlT roTOBYK NpeHy, OHAMEeTpP KOTOpPOi He [OJUDKEeH npe-
Boriath 0,9 BHyTpeHnHero nuamerpa obcaaueix Tpy6. Ilpu ami—
He ApeH no 60M pekoMeHAyeTCd BBOAUTBL WX B CKBAX U H bI
BpY4HYIO; npu Godnbliell OMMHe ApeH CleAyeT HCOOIb30BaTh Oy
POBOH CTAHOK C IIPOCTEHIUMH ITPHCHOCOOIeHUIMHM, BLITIOJIHCH =
HbIMH, HAllpUMep, B BUAe 3axuMa UJIKM LAHMOBOIO  3axpara ,
MPUKPENJIeHHOr0 K HojalweMy MeXaHuaMy crauka (puc.ll).

m—————

o
——zomdomoo oo

Puc.I1.Cxe
Npefbi B CKBAXNHY: LBy po-

BOH CTAHOK; 2-IJI0TOK;

3- CKBaXuHa; 4-nepexon -
HUK K OypOBOMY CTAaHKY;
- ApeHa; b-3axum;
T=xmoy; 8-umt; 9-6yxT0-
nepxarenb

6.10. [locne pBemeHus ApeHnl B CKBAXHHY H3BJEKAlOT 06 -
cagHbie TpyOnl, mepeMeuwaloT O6ypoBO# CTAHOK HA HOBOE€ MeCTO
MpOU3BOACTBA paboT, mpou3poadT OOYyCTpPOHCTBO yCThH CKBA=-
XKHHBI, YCTAQHABRIUBAagd COOPHBIfI MM MOHOJIUTHLIY OETOHHEIA OI'O-
nopok (cM.puc.8), MOHTHPYIOT OuepedHOe 3BEHO KOJNIEKTOpa C
NOACOeNMHeHHeM K HeMy ApeHsl (cM.puc.8) unm cHEMAaoT me-
PEeHOCHBIe MMTHI C JIOTKA H OYHWAIT ero or Oypoporo IjlaMa.
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I pusroxenue 1

MeToanKa wnCnbiTaHHs TeOTEeKCTW/IbHbIX MaTepHanoB
Ha QHJAbBTPALHIO

BopnonpoduunaeMoOCTh — OAMH M3 OCHOBHBIX IoKasaTelei
MaTepuana, onpepeldiOUINX YCIOBUS ero IpuMeHeHud,Pas-
IU4alOT NPOAONBHYW (pafuanbHYI) K NONepedHYIO BOAO -
NpOHMIIA@MOCT b ITOJIOTHA.

WUcnbiTalug npopoagT Ha QuiabrpauroHHoM npubope Co-
wo3nopuuu (puc.l HacTodmero NpUIIOXEHHE) .

MeTonuka HCHOBITAHHE IeOTeKCTUId HA HoIoeped -
HY BONONPOHHHNAEMOCTDb 3akK/IYaeTcd B Clely-
IO UleM:

BhIpe34l0T Kpyriabil obpasen puamerpoM d = 130 mMmm
¥ ONpenendioT ero TOAWHHY O IOA YyAelbHbIMH HaTpy3-
kamu 0,0095; 0,01; 0,025; 0,00 u 0,1 Mlla;

paztupawT (UAbTpaunoHHEbIl npudbop U yxiaapbiBamoT 06—
pasell | TeoTeKCTUlg Ha nephopupoBaHHbI AMCK O, yCTa-
HaBNHMBAOT pe3HWHOBOE YNIOTHATEIbHOE XOIbUO O U COOu -
paoT Npubop C YKiIagkolli Ha NOBEpPXHOCTE obfpa3una r1reo -
TEKCTHNAS | TWacTMaccoBo#i ceTku 8;

HCIBITAHKA NPOBOAAT IOA BepTHKANBbHBIMUE HATPY3Ka M R’
0,005; 0,01; 0,025; 0,058 u 0,1 Mlla, uTr0o coorpeTcTBYyE T
BeCcYy rupbk Ha noasecke (rabn.l).

Ta6éanuua

<7 "err> | 0.0 | 001 | 0,028 m 0.

Bec I“H;hﬂ Ha nOoa-
Be CKe,

0,485 1,27 } 3,625 | 7,501 15,4

Kaxasli of6padeu UCHLITHIBAIOT IIpd ORHOW MU TOH XKe
BePTHKANbHOH Harpyske u Hanopax 10, 20, 30 u 40 cwm.

Ilipy HeoBXOAUMMOCTH MCNBITAHHA NPOBOAAT M NPH HANOpA X
pno 1500 cm.
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Puc.l. Cxema dunpTpaunonHoro nputopa: l-kopnyc nputopa; 2-CpelHee KOmb-
o; 3-BepxHee KOJblo; 4- BO3AYIIHLIE KJanaH; JO— YIVIOTHHTE/ILHOE pPe3UHOBOE
KOJIbllOo; O-nepdopupoBaHHLIA OHUCK; 7-066)aaeu reorekcTusig praMeTpoM 130 Mmwm;
8- ceTka; Y- nepdopupoBanuniii wramMmn; 1U-mrrox; 11-narpyska; 12-Huxune
wryllepa; 13- Bepxuue wryuepa; l4-—ponomepHriii 6ax; 15~ HanupHO#I wWTyUep;
16— cnupaere wrynepa; 1 /-xkpan; 18-mamiji BogoMepHeiii 6ak; 19— 3anmophbri
knanan; 20— cnusHbie wTynepa; 21-kpaH; 22—~ MaHOMeTp; 23— De3UHOBBIH AUCK
nuamerpoM 90 MM; 24-00pa3ell reorekctuia auamerpom 90MM ¢ oTBepcTueMm
B UentTpe auamerpoM 30 mMm; 25~ pesunopniit nuck aumameTrpoM 130mMMm ¢ oT-
BepCcTHEM B lieHTpe auamMetrpoM 30 MM



Mcnbirauug npm Hanopax Ao 100 ¢cMm nporoaar c©  uc-
Mo/ b30BaHUeM BoAoMepHoOTro bHaka 14 wim manoro 6axka 18
(cm.puc.l), a npm 6OnbBHIMX HANOpax — 4Yepesd IpPUCTAaBKY
C MAaHOMEeTpOoM 22, OAHH UJIAHT OT KOTOpOTIo HNOACOoeduHd—
I0T K BOAONPOBOAHOMY KpAaHy, 4 BTOPOH - K HHUXHEeMY WTYy-
nepy 12 B HuXxHej dYactu npubopa.

Ilpubop z3anonuHgioT BOMOH A0 BepxHUX WTyuHepor 13 ang
yaaleHud NOy3bIpBKOB Bo3Ayxa U3 obpasna reoTekKCTUuis,le-
pHUOAWYEeCKN INpunoaHMMag WTami.

Pacxon Boarsl onpependgmoT N0 BpPeMEHH 3aNoilHEeHUY MeD-
HOT'O uuiiuHapa emxocrtrhbio 1,0 .

[To oxkoHyaHuu BBLINOJHEHHUS KAaXAOH CepuH ONBITOB CTPO-
aT Tr'paduk Q'—'f(d‘;J;P),I‘ﬂe QA - pacxon wvoawl, n/c; J -
rpapueHT; P - BeprukainbHagd Harpyska, Mlla.

Koadduiuimeut nomnepedHoOit (QUABTPALUUN Kgen ONIDEACIGIOT
no QopmMyne

')
KﬂOﬂ*ﬁRa Ht ?
rae V - of6bem MepHOT'O umamHapa, cm-; V= 1000;
R - panuyc o6pasua, cM; R = 5 ;
H — HAIop, CM;

1 — BpeMg 3anolHeHud MepHOT O UMJAMHADPa, C.

Papnpunanpaywo (Boonp noiorHa) BOAOINpOHHIAae -
MOCTDE TeOTEeKCTH/ABbHBIX MAaATepHAlOB OIpeaeisiioT B Clie-
AYOIeM NopdakKe:

BbIpe 3al0T Kpyrablid o6pasen 24 reorekcrund (cm.puc.l)
nuamerpoM 90 MM M OTBEepCTHEM B LUEHTpPEe OHAMET P O M
30 MM # onpependioT HA AHANOTHYHOM €MY CIUVIOIIHOM O6-
pa3lue ToldmuHy marepuana noa Harpyskamuy 0,005; 0,0%;
0,025; 0,05 u 0,1 Mlla;

CHUMAIOT BepXHHH LUUJIHHAP Ipubopa, YKIaAbBaloT H a
nepPopupoOBaHHbIi ONMCK O pPe3UHOBLIY YOI OTHHUTEN bHBIH
nuck 25 nuamerpom 130 MM € oTBepcTHeM B LEeHTpe AHa
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MeTpoM 30 MM ¥ yCraHAaBIHMBAKT BEpPXHUE UHIKHADP NpUBO-

pa Ha MecCTo;
YKIaabIBalOT Ha YIVIOTHHTENBbHBIH AUCK 20 ofpasel reo-

TeKCTulg 24 M 3aKphiBAT €0 CBepXy /MAOINONHUTENLH bl M
CIIJIOWHBIM pPE3HHOBEIM YINUIOTHHUTENbHBIM AHCKOM 23. Cpep-
Xy yCTaHaBAMBAKT WTaMlI 9 M HaBUHYUBAIOT HA LUIMHAP

BEPXHIO KpBIUWKY npubopa.
Mcneitannga npoBoAdr NMOoA BepPTUKANBHBIMH HATIPY3KaMHu
0,005; 0,01; 0,025; 0,05 u 0,1 Mlla, uro cooreercTBYE %

BeCy TI'MpHM HA I[IOABeCKe, yKa3aHHOMY B Tabtn.2.

Tabnuua

YLIl]eJIbHaﬂ Harpy3kKa, - 0,025 m 0,1

B _ . _
Becke Ry & HOH 265 | 8,8 | 25,26 |53,52{110,04

B panbHejfweMm KaxAabifi ofpal3ell UCHBITHLIBAIOT NpPH OAQ -
HOM U TOH Xe YAeJILHOK Harpy3Ke U pa3lu4yYHbIX Halopax.
Kosdpuuuneur pagualbHOE QUABTPALKMH ONpPefAeldioT Mo

dopMynie
V
Htd 2T

R
Ka= n —
pag 1,

roe R u T, - BHewHuit u BHyTpeHHHH panuycel ofpaana, cMm;
R =4,5: &, = 1,5.

KonbmMarauunsa xapakrepH3yeT CTelleHb YMEHbIUEHHH
QU BT PALLKOHHONR CHOCOOHOCTH I'eOTEeKCTH/IBHOI'O MAarepua -
7a IpH CcybpO3HMOHHOM BBIHOCE TI'PYHTOBBIX 4aCTHU. ITOT
nokasaTelb ClHeAyeT YYHTHIBATL HIPH MUCHOIL30OBAHMHM TeO-
TEKCTH/IbHBIX MATEpPHAJIOE B [ADPEHAXHBIX KOHCTPYKUHAX.

VcnelTadus BBIIONHAIOT Ha cneupanbHoM npubope Co-
03n0pHUKM (puc.2), BKIyawumem BepxHwio | u HHXHIOWL 16
JaCTH Kopllyca, coefAuMHdeMble BHHTaMu 28. BDHyTpH Bepx -
He#t YyaCcTH Koplyca yCTaHOB/IeHa ¢opMa O C nep¢dopUupoOBaAH-
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Puc.2. Cxema npubopa nng onpeaeneHus KollbMAaTalHK

reorekcTunga: l-xopnyc B cbope; 2-nepdopUpOBaHHBI
UUIUHAD,; I- I"e,?TeKCTHJIb; 4 - gpyHT; O= dopMa; O— KOJIb-
HepOH 3a30p; (~O0TBEepCTHe; O~IHEe3[0; Y- 3arnyluka ;

10, 21, 28, 30— pumtes; 11 12, 15, 93, 24 571" o -
knanxn; 13, 3l =raiikn; 14, 32-waitber; 16~ kopnyc;
17-pcTaBka; 18, 26« xomyTer; 19, 25-wryuepal }é —0C~
HOBaHUe, 22-nepexonuuk; 29— maHomeTp; 33— BLiXOm -
Has TpyoOka; 34-Bxonuas TpybBKa




HBIMKH CTeHKaM#, CHaOxeHHaAd nepdhopupOBAHHBIM HIHHO~-
poM 2.

[Tpubop mmeer BhIXOARYIO (33) m Bxonmyio (34) TpyGku n
MAaHOMETp, YCTaHOB/eHHBIE HaA nepexofHHke 22 BXOAH O W
TPy OKU.

Meronuka HcCHObITAHHE COCTOMT B cieaywumem., B ¢op -
MY O ycrasHaBJIHMBAKT INepPpopupoBaHHbIH HUAHHAP 2 B Npea-
BAPUTEAbLHO B3BEUIeHHOR OOONOYKe 3 U3 IeOTEKCTHABHOTO
MATEepHralla; YCTaHaBIAMBAKT QOpMY HA NOACTABKY H 3alojt-
HAIOT MPOCTPAHCTBO MeXAY I'eOTeKCTHI/IeM M CTeHKaMu Qop-
MBI CMeChblo TVIHHbl M CpPEeAHe3epHHCTOI'0 NeCKa B COOTHO-
wenuu l:1 B Tpy cliog C ynjaorHeHHEM KaXaoro, Clog KOib-
HeBOU TpaMBOBKONH [0 ONTHMAILHON HHOTHOCTHX). [locne
3TOI0 IIOMemalT (OopMY Ha HHXKHIOK dacTh 16 Kopny c a
nprbopa, yCcraHaBAiMBaAOT BEpPXHIOI 4YaCTh 1 Kopmyca u co-
euHdgIoT X XxomytTaMu 18 ¥ BuuHTamMu 28; nopoxkxnamodawT
BXOOAHYIO TPyOKy 34 K BOAONPOBOOHOMY KpaHy ueped dHILTD
OYUCTKHM M J3aNOJHGIT Hpubop BOAOHK INpH HNOAHATOH BbBIIIE
Kopiyca nputopa BbIXOAHOH TPYyOKe 33 1 BLIBUHYEH H O M
puHTe 21 OO0 Tex nop, noka U3 OTBepCTHd 1 HE NOKAaXKerT-
Cd Bofla; 3aBHMHYHMBAIT BHHT 21, oTkKmodaioT nopauy BO-
Abl U OCTABAGIOT HNpHOOpP HA Z 4 [/l BOAOHACHIIEHHUd 06 -
pasaua.

[lepen ucnbiTanneM BLIXOAHYI TPYOKY IOACOEAHHSIIOT K
CIUBHOMY 6aKy, CHaOXeHHOMY GHABTPOM~OTCTOHHHKOM, U
nopaoT B npubop Boay nod aasieHuem 10 MIla. HMcnerra -
HEY BelYT B TedeHHe O 4, 3aMepsasd He pexe 2 pad B 1 «
pacxon BOABRI.

CTenenp xonbMaTauuu € TIeOTeKCTUIBHBIX MAaTepHalion

onpefendlor o Qopmylne

. 8,
¥ Q.

X)ﬂpu HeOOXOAUMOCTH MCHBLITAHMS NPOBOAST C MeCTHbBIM
FPYHTOM.
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rae Q, m @, COOTBEeTCTBEHHO HAa4a/bHBIH M KOHEe Y H bl i
pacxod BoAbl, cM3/c.

MaxcumanbHpli AuaMeTp dacrtul, Opowealux B (UIBLTP
OTCTOWHUK Yepe3d obOpal3ell I'eOTEKCTUH/IBHOIO Marepuana,olr
pefengoT apeoMerpuie CKUM MeTOoAOM, a KOJIU4YeCTBO ya -
CTHIl, 3a[epXaHHBIX I'eOTEKCTH/BHBIM MaTepHaloM N, paoc-
CUHHTLIBAIT IOCIHe pal3bopXm Ipubdopa M BBICYWIHUBAHUY OO-
pasua reoTekKCTulid 1o dbopmylie

nlz_&__-_!.)!_,

F

rne P, u P, - KoHeyHag M HadanbHAg MacChl ofpaaua reo-
TeKCTH/IBHOIO MaTepuala, T

F - maomank obpasua, CM2.

PesynbraTtsl HCOEBITAHHA I'eOTeKCTHALHOIO Marepuasl a
Ha KOoJIbMAaTAaIMIO HCHONBL3YIOT IIpU HA3HAYEHHH paCdYeTHOI'O
koappunneHTa ¢uiabrpaunn Kpgq:

Koo = Ko ¥.



Tpuroxenue 2

Onucanye nporpamm pacuyera
3acTeHHOro W GectpaHiunefiHoro apenaxa Ha BM

3acTeHHB | ApeHaxX

IIpencraBnenHag BBHIUE MeETOAHKA pacyeTa 34CTe HHOTO
ApeHaxa 6blla II0/I0XeHaA B OCHOBY BBIYHUCIHUTENBHOTO ail -
ropuTMa u coorBeTcTrByomed mnporpammbl P3M png 9BM
EC-1022, nanucamuo#fi ¢ ucnonb3oBaHHEeM alATrOpUTMHYECKO-
ro g3biKa nporpammupoBanug Poprpan-1¥Y (HAOC EC).

C ucnonb3oBanuem nporpammbr P31 MoxeT 6bITHL OCYy-—
e CTBIIed pacyeT 3aCTEHHOIO ApeHaXxa C HMCIOIBb30OBaHUEM
KaK [ApeHaXHbIX (I1afgkOCTeHHbIX U TOodpHPOBAHHBIX) TpPY6,
TAK KM PY/JIOHOB H3 I'eOTEKCTH/IIBHBIX MaTepHalloB.

[IlporpammMa opHeHTHpPOBAHA Ha MHOTOBAPHAHTHBIE pe-
XM cdeta. llpy pacuere ouepenHOTro BapHaHrta olpefge -
NAITCA CleAyKUHe XapaKTepHCTHKH: KOIHYeCTBO OTBOA -
HbIX KaHAalloB, IJIOINAafAbL Ce4YeHud KaHana, ONTUMAalbHOEe pac-
CTOgHHe MeXAYy ApeHaxXHbiMH OKHamu. llpy umcnonb3oBaHuM
B3aMeH IepPOPUPOBAHHBIX TPY6 TeOTEKCTHIAA paCCHUThIBA-
eTCd pacCTodHHe Mexdy OKHaMu IIpH 3alaHHoOM WHPHHE
reOTeKCTH/IBHOI'O Marepuana. Bo Bcex cnyuadax ob6d3aTenb-
HO onpeneildeTcd OpPUEeHTHPOBOYHAI CTOHUMOCTE CTPOUTEIb-
HO~MOHTaXHblX pador.

[To xaxpoMy npocuuTaHHOMY BapHaHTy Ha Ne4YaThb BHI-
AaKTCHd MCXO[HBIE [AAaHHBIE K pPe3ylbTaThi pacyeTOB.

B npouecce pa6oTel nporpaMmbl OCYyWEeCTB/SIeTCS 4dac-
TUIHBIA KOHTPO/Ib NpPAaBH/IBHOCTH 3adaHHY HMCXOAHOH HHPOp-
MalHK IO KaXOAOMY BapuaHTy. 1ak, eciu 06beM HCXORHOH
HHQOpMALHH OOonblle HeOoOXOAUMOI'O, TO Ha IlledaTh BhIgaeT-
ca ¢ppasa "HeBepHo 3apaHbl HCXONHbIe AaHHble. DBapuasrT
cuar”’. B Takux cnydagx nporpamMma aBToMaTtTHdYeCky nepe-
XOAHUT K pacCCMOTpPeHHI0 cleayloumero bapuaHtra. Pexum pa-
BOTHI NpOrpaMMbl BO MHOI'OM 3&8BHCHT OT KOHKPETHBIX HC—

XOAHbBIX HaHHBbBIX.
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B 3aBucuMOCTH OT ONydaeMbIX IIpH pacyeTe HpOMexy-
TOYHbBIX Pe3yAbTATOB BBIYUCIEHHH HOporpaMMOW OCYyWeCT -
BISeTCS AHAIK3 1el/leCO0bpasHOCTH YCTPOHCTBA BOLOOTBOI-
HBIX KaHaloB, ECIM B HX YCTPOICTBE HeT HeOLXOOHMO -~
CTH, TO IpOrpaMMOii BbilaeTCa Ha nedarb coobmenue " B
yCTpOiiCTBE BOAOOTBOMAHBIX KaHA/IOB HET HEO6XOAMMOCTH”
1 TPUBORGTCH AAHHBIE O KONuYeCTBe ApPeHaXHbiX OKOH,pac-
CTOSHUM MexAY HUMH M CTOMMOCTHM BaApHAHTAa, [OCie 4ero
nporpaMmMa aBTOMATHYECKHU NepexOduT K pacueTry Clledylo-
Hero BapuaHra.

B of6paHOM pexuMe IporpaMma OCYIIeCTBISeT pacyer
IBYX BAQpHaHTOB KOHCTDPYKUMH 3aCTeHHOro fApeHaxa. Oc -
HOBHOH 3akiw4aeTcqd B pacdeTe KOHCTPYKOUM K3 miact -
MacCCOBBIX Tpy6. Pelynbrare pacueTa BbHIAQOTCY Ha e -
yaTh KaK aBTOHOMHBIE MNpU pPelieHUH OOHOI'O M3 BAPHAHTOB
NpeHaxHOi KoHCTpykuuu. [locne artoro mporpammoii pac-
cMaTpuBaeTCs BapuaHT (IpH TeX Xe HCXOAHBIX [aHHKIX,HO
C MCNONb30BAHHEM YXe MMEIOHHXCS pe3ylbTaTopB pacueTa)
IpUMEeHeHud B [APeHaXHOH KOHCTPYKUMH B3aMeH [IpeHax -
HbIX TpyO reoTeKCTHNBHbLIX MaTepuanoB. [lporpamma ana-
nua3upyeT Uenecoobpa3HOCTb TAaKOTO pelleHus M IIPH NOJIYy-
4eHUH MNOJOXUTE/IbHbBIX Pe3ylbTAaTOB OCYUIeCTBIIdEeT pacyer
napaMeTpOB TaXOi KOHCTPYKIHMH C HOCIEdVIOUIMM BBLIBOIOM
pe3ylbTAaTOB paCYeToB Ha Ne4YaThb B KayeCTBe BTOPOIO Ba-
puaHTa KOHCTPYKUHH 3aCTeHHOI'O ApeHaxa. Ecium mo pe -
3yabTaramMm d4aHalluda BTOPOH BAPHAHT KOHCTPYKIMKU 3aCTeH-
HOT'O ApeHa)a OKa3blBaeTCs Helle/le COO6pal3HbIM, TO JIpO-—
rpaMmma Ges meibopna na AUNY nononumurenwmoét undpopma-
¥y MepeXOAHT K BBOAY AaHHBIX [JId pacyera ClefVIoUEero
BapuaHra.

Takum ob6pa3om, IO peadynbTaTaM pacieTa KaxXnoro Be

praHTa BO3MOXHBI TPH PA3HOBHUAHOCTH IPpOTPAMMHBIX CO —
OoDIme HuH;

1) coobmenne o ToM, 4YTO HeT HeoOBXOAHMOCTH B yCr—

POUCTBE BOAOOTBOAHBIX KAHA/IOB; pe3y/lkTaThl pacyeTa 3a-
CTeHHOT'O ApeHaxKa;
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2) pesyabTraTel pacdeTa 3ACTEHHOrO ApeHaxa B Cly-
yae JKCINONb30BAHUA ApPeHAaXHbIX Tpyb;

3) peayabTarThl pacyeTa 3&CTeHHOI'O fApeHaxa Kak U3
ApeHaxHbiX TpyO, TAK ¥ H3 TeOTeKCTHUIbLHLBIX MAaTepuanos.

ilo KaxxpoMy BapuaHTyY KOHCTPYKUHMHM 3&CTEHHOTO [Ape-
Hawa OlpefAendgeTcd OPHEHTHUPOBROYHAHA CTOHUMOCTh CTpPOU-—
T/ BHO—MOHTAXHbBIX paborT.

Hcxonuble pgaHHbie ANig pacdyeTa o nporpamme P3[4
OAHOI'O BapHaHTa TOTOBATCHd B cCledymwueM pHuAe:

& ARRAY W=

- pacideTHbIM YPOBeHb TPYHTOBBIX BOO, CM,

- NOBepXHOCTHAd HAaArpyaka, H/wm;

yaenbHeifi Bec rpyaTa, H/mS;

cuenneHue rpyHTra, klla;

yroll BHYTPeHHEeTO TpPeHHd TPYHTAa, I'paf;
MaKcuManbHbli pa3Mep 4YacTHUI I'pPYHTAa, MM;
— Ko3dgPuumeHT QUIBLTpaUuH TpyHTA, CM/C;

- KO3(pQUIIMEHT IIOPHUCTOCTH;

5:(— TOMIMKHA TeOTEeKCTHIBHOI'O Marepuana, Cwm;

Kgpuz PaCueTHEI! NPOAOIBHbIA KOadPuUMEeHT ¢UNbTPa I U U
reoTeKCTHIILHOIO MaTeprana (C y4eTOM ero CxAaTHSa ONoNl3-
HeBbIM T'PYHTOM M KOJbMATAUMH B IpolleCCe 3KCIUIyatTalluy
COOpYXEHHuS), CM/C;

D* -~ BHYTpeHHUH AHAMETpP ApPeHB, CM (IIpH HCIONBb30OBa-
HMM TJIalKOCTEeHHBIX ApPeHaXHBIX Tpy6 3HaueHue P 6Geper-
Ca CQ 3HakoMm “+”, a Ang rodppupopaHHbIX TpyO® - CO 3Ha~
KoM "=");

&« — Yroll HaK/IIOHa OAPeHaXHO{ TPpyObl K CODPU3OHTY,T'paf:

h — paccrodHuHe OT Bepxa IOAIIOPHOH CTeHBl A0 YPOB ~
HY PacCIHOIOXKEeHUd [APeHaXHoOU TpyOh!l, CM;,

$ - mppuHa KaHala, CM;

X - riaybuHa kKasralla, CM;

B - mporsaxeHHOCTL (AHHA) NOANOPHOH CTEeHBI, M.,

m_exp-sn-f..o::
[
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Cnoco6 moAroTOBKM HCXOAHBLIX [AaHHBIX - Geochopmartr -

HbI.
3Japanpe HAa pacdeT CICAYIO Ie1 O BAPHAHTA& 1 OTOBUT C 4

AHAJIOTHYHBIM CHOCODOOM U pacnojataercs Ha lieplokap -
Tax BIUVIOTHYIO 34 3afaHUCM Hd pacdeT Upellbilyiilel o pa-—

puaHTa.
Ilpusnakxom KOHLA BApHaAHTOBR BIlSIeTCsT 3a/laHde BHOA

& ARRAY W = 999999. & END

O6finee Kolnuye CTBO BApMAHTOB HA pacdeT HEe OrpaHHye-
HO HUKAKuMu GOpMAalbHBIMU YCIOBUAMU,

Bpema pacuera opHoro papuasHra - 1-2 mMus.

IIlpy npopepenun pacyeToB Ha OBM nocne sarpyaku
nporpaMmb! P3/l ocywecTpigeTCcd NOocCienopartellbHOe pe -
lleHUe BapHaHTOB B COOTBETCTBUH C MOATOTOBJ/IEHHBIM Ia-
kKeToM HepdokapT ¢ HCXOAHBIMH [HaHHbIMH. Pe3yJbT a T ol
pacdyeTa Kaxporo papuaHta BbipoastTca Ha ALY,

[lpy ODpaBu/iIBHO HNOAT'OTOBIEHHBIX MCXOMOHBIX MAAHHBIX BMeE-
aTeJbCTBO oepaTopa B IpollecC cyeTa HOCHe 3arpy3kKmu

IporpaMMBl He IpeanonaraeTcsd.



KourTponpHeIe MNpPHMEPHI

Hcxopunie padHbie =0 BapuaHTa

PacuerHblii ypoBeHb rpyHroBeix son H = 400,00 cm.
[TopepxunocTHaa Harpyska G = 10 kH/wm.

Y nenwuniii Bec rpynra § = 18 xkH/m*".

Cuennenue rpydra C= 20 klla,

Yron BHYTpeHHero TpeHug rpyHra ¥ = 12,00°.
MaxkcuMallbHblii padMmep ugactun rpyara d= 0,10 mm.

Koappuuuenr c¢unbrpauuu rpyHra Ke= 0,00200 cm/c.
Kospduuuenr mopucroctu € = (0,400,

Tonumuya reoTeKCTHIBHOTO MaTepuana d;=0,200 CM.

PacyeTHbllf NpOAOABHLBIH KOo2pbulueHT PuibTpaluyd Ieo-
TEKCTH/IBHOTO Marepuana Ky, = 0,0500 cmMm/c.

Buyrpennuii amametp ApeHbl D = -6,50 cMm.
Yron HakioOHa OpeHaXHOH Tpy6el o = 1,000,

Paccroguue oT Bepxa NOANOpPHO# CTeHbl N0 YPOBHY pac-
MoNOXeHUs ApeHaxHoit Tpyoel h = 600,00 cm.
UInpuna kanana 8 = 0,50 cm.

'ny6una xamana % = 1,00 cm,
[Iporaxennocrp noamopHoit creHwsr B = 50,00 M.

PacueTHbllI YypOBeHb INOHUXEHUI TI'DYHTOBLIX BO[ H, =
= 50,00 cmMm.

MaxkcumanpHag WIMPHHA TeOTeKCTHld [ GopMHpOBA —
HUg [ApeHbl B3aMeH [ApeHaxHbIx Tpy6s £ = 300,000 cm.

Peaynbrarbkl pelieHusa 3anadu

nyBuna npenaxHoro xamana 2 = 1,00 cm,
Hlupuna npenaxusoro kanaira b = 0,50 cm.

PacueTnaa miomanb ceyeHus ApeHAXHOTOo Kapajna F =
0,50 cm?,

KonnyecTBo ApeHaxHbIX KaHanos N, = 14,



PaccrogHune Mmexny ApeHaxHbiMyu xKaHanamu € = 3,73 M.

KollnyeCTRO ApPeHAaXHBIX OKOH N, =1,

Paccrogupne Mexay ApeHaXHbIMH OKHaMu L = 50,00 wm.

CTORMOCTE CTPOMTEIBbHO-MOHTAXHBIX paboT [0 YyCTpOi-
cTBY fApenaxa ua Tpy6 3 = 0,582 Tric.py6.

Mcxonuble pnampple 2-r0 BaAapHaAHTA AHAMOTHYHBL  L—My,
sa uckiodenneM Ox = 0,600 cm u Kp.xp = 0,1000 cm/cn.

Peayinbrarsel pelleHus 3apadiu

['nybunua npeHaxHoro kazama £ = (0,85 cm.

Wupuna npenaxHoro kanana & = 0,50 cwm.

PacuyerTHag iomanb CedeHHd APEHAXKHOTO kanana F
= 0,47 cm2,

KonuyecTBO ApeHAaxXHbIX Kananor = 10,

Paccroghue MexAy ApeHaxubiMu kaHanamu €= 5,00 M.

KonuyeCTBO MApeHa)XHbBIX OKOH N, =1,
CTouMOCTE CTPOHTENBHO~-MOHTAXHEIX paboT IO YCTpPOik

crBy apenaxa ua tpy6 2 = 0,589 roic.py6.
Paccrogaue MeXAy HApPEeHaXHBIMM OKHAMHU HIpU HCHOMNb -

sopauuy reorerkcrundg L = 2,08 M.
KonugeCcTBO ApeHAXHBIX OKOH IpH HCHOIB30OBAHUU TeOo-

R
rekCcTung h,= 24.
Heo6xonuMag mupuna reotekcruna €, = 3,000 m.

CTouMOCTH CTPOUTEJIbHO-MOHTAaXHLIX paboT MO yCTpOi
cTBy ApeHaxa u3 1eorexkcruna J,= 0,823 thiC.pyoO.

Mcxonuble fdaHHBIe 3-I"0 BapuaHra Aa”HalorudHbl l-my,
38 HCKIIUYeHHEeM 3K= 0,600 cm u Ke.xp = 0,3000 cMm/ c.

Ped3yibTaThl pelleHud 3afadu

B ycrpoiicTBe BOAOOTBOMAHBIX KAHAJIIOB HET HeOoOXOAUMO-

CTH.
I'nyEuna apeHaxHoro xkanana & = 0,0 cwm.

iupuna ppenaxuxoro kanamna § = 0,0 cm.



Pacyernas naomanb ceYeHHd APeHAaXHOI'O KaHalla F =
= (0.0 cm2,

KonunyecrBo ApeHaxHbIX kKanalnos n~= (0,

Paccrognue Mexny mRpeHaXxHbIMH KanHailamu €= 0,0 m.

Konu4eCcTBO [ApeHa)HbBIX OKOH #”,= 1.

Paccrogaue mexay mpeHaxHbIMH exHamyu L = 50,00 M.

CTONMOCTh CTPOUTE/BHO-MOHTAaXHBIX paboT 1o yCT -
poiicTBY ApeHaxa u3 Tpys I = 0,580 reic.pyb.

Paccrogiue MeXAY BpeHaXHbIMH ©KHAMHK IIPU HCHO b-

30BAHHU TeoTeKCTuilg kL =6,420 M.
KonndgyecTBO NpeHaXHbBIX OKOH HPH HCIOIbL3OBAHUU IeO-

TeKCTHIg h,= 8 .
HeobxonumMag HMKMpuHA MeOFEKCTHIY ( =3,00 m.
CTOUMOCTDb CTPOUTEABHO-MOHTAMXHbBIX paboT MO YCT-
policTByY ApeHaxa u3 reorexkcruia J,= 0,800 treICc.py6.

becrpanuweii Hb! i ApeHaX

llpuBenenHayg BbILIe MeTOAHKA pacyeTa TOPUI30HTAalbHO-
I'o ApeHaxa Obliia MNOJNOXEHa B OCHOBY BLIYUCIUTEIBHOTO
anropuTMa # COOTBETCTBYWOIEeH IporpaMmbl nna 3SBM
EC-1022, panucaHHO# C HCHONB30BAHHEM AalTOpPUTMHYE -
CKOT'0o a3bika nporpammuposannsg Poprpau-1Y ( LOC EC)
[Tlporpamma PI'l npepnasHadeHa Ang paciera Topu30H -
TAIbHOTO [ApeHa)xa C HCIHONb30BAHHEM KakK IVlalKOoCTeHHBIX,
TAK U IOQpHPOBAHHBIX [ApPEeHAXHbIX TpyO IIpu 3adaHHBbIX KO-
THYEeCTBe U paadMepax OTBepCTHH B HUX IIPU YCHOBHUU IPU-—
MeHeHud OUIbTpa U3 MaTepHana € H3BEeCTHBIMH 3HAYCHUT

MU KoahduuumeHTa PHIBbTpAalHH.
[Ilpy sanaHHbIx XapaKTepHCTHKAX OINOI3HeBOT'O I'PYHT A

M UIHPpHHE 30HLBI OCYlUeHUg IporpaMMOU OCylleCTBIde T C4d
pacuyeT pPAacCTOgHHY MexX[Ay ApeHaMu: Q/IIMHBI BOAOIPDHEM -
HOM YacCTH ApeHbl, & TakKxe ofbme#d AnuHBl [ApeHbl., Olpene-
NgI0TCd TaKXe MHUHHMAIBHO HeobxoAuMOe Ond OCYUIeHUd
CKJIOHa KONHYEeCTBO ApPeH C U3BECTHBIMHM IlapaMeTrpamiu,Bpe-
Md, IO HCTEeYEeHHU KOTOPOIrO CKIOH MOXET CUUTATLCYH o6He -

BOMEHHBIM RO TpebyeMoOrOo ypOBHY, W OPUCHTUPOBOY H a4 4
CTOMMOCTb CTPOHTEIBLHO-MOHTAaxHbIX pabor.



IlporpamMa opueHTHpPOBAHA HA MHOTOBApPHMAHTHBIA CHeT.
BpemMmsa pacyera ooHOrO BapuHaHTa He [OpeBbIIaeT 1 MUH.

HMcxopdbie AaHHbie [Uig pacderta no nporpamme Pl o=
HOT'O BapHaHTa I'OTOBATCH B CleAyKIleM Bu/e:

% ARRAY W =

D, - BHEWIHMH OMAMeTp APEeHbI, CM;

D¢ - BHYTpPEHHHH NUaMeTp APEHbI, CM;

ol ~ yroj HaAK/IOHa [ApeHaXHbIX TpyO K TOPH3OHTY,I'pan;

b — AJAMHaA ONHOH menly B [OpeHAaXHOHU Tpybe, CM;

6 — HIHPUHA O[HOH wWelly B ApPeHaXHoH Tpybe, CM;

N, - KOJIUYEeCTBO OTBEpPCTHH B OOHOM pgAy OO lepude —
pUHd [pPEeHbI;

n, - KOIU4YeCTBO PAAOB OTBepCTHi Ha 1 M [peHbl;

Ko~ KO3pdPuIMEeHT nonepevHO# QuIbTpaluH Marepuas a
bunpTpa, cm/cC;

K — xosdbbuuuedT bunbrTpauum TpPyHTa, CM/C;

H - pacueTHbIl ypOBeHb I'DYHTOBBIX BOA HaQ APEHOH,CM;

T - TpefyeMoe BpeMd OCyLIeHHS CKIIOHA, CYT;

{. — nnuEa NpeHB OT BOAOCHGPOCHOIO JIOTKa [0 Hadaja
BOOOIPUEeMHO 4YacTH, CM;

d - MakcuMallbHblIi pa3Mep dYacCTHUL TpPYHTAa, MM;
~ KO3pPuLUHEeHT HOPUCTOCTH;

pacyeTHbld YpPOBE€Hb IIOHHXKEHHYd TPYHTOBbLIX BOMA,CM,

&
h.P-

B - mupusHa OIOI3HEBOI0 MAaCCHBA, M;

{ - MakcuMalibHO BOBMOXHASG AJAMHA [APESHbBI, M;

& END

Mcxoanasa uHQOpMAalug Mg pacdeTa cleaypiiero Baph-—
AHT& TOTOBUTCH AHANOI'MYHBIM 00pa3oM M pa3MemaeTcd B

TEKCTe MNepPoKapT HeloCpe[dCTBEHHO 3a 3aflaHHeM Ha pac-
YeT NpPenbIAyUero BapuaHTa.

IlppusHakoM KoHLA BapuaHTOB €BIJeTCHd 3HAYE H U €
VV{1)=998099, OcranpHbie 3HaYEeHMS MCXOAHBIX ORaAHHBIX He-
BAX@HBI ¥ MOT'YT ObITH ONYIICHBI.

Ilps noarorobpke MCXOAHBIX HAHHBIX Ha pacyeT BapHaH-



TOB ClleayeT KMMeThb B BHAY, YTO IpH HCHOJIBb30OBAHHH IVial-
KOCTEHHBIX OpeHaXHBIX TpydO BHaAYeHUEe BHYTPeHHeTIrO Axa ~
merpa Apensl D, VV Geperca co smakom “+”, a ans rod -
PUPOBAHHBIX — CO 3HaAKoOM -7,

Cnocof NHOArOTOBKHM HCXOAHBIX AaHHBIX - 6Bechopmar -
Helit, Ha cymMmMmapHoe KOAu4eCTBO BAPUAHTOB OI'DAHUYEH U 4
B IporpamMmMe He IpeAyCMOTpPEHHI.

[Ipu npoeenenuum pacueroB Ha DBM nocne sarpysku
nporpamMmbl PI'[l pemenne ocymecrtmiigercd B TakKOH IO -
C/1eoBaATeNbHOCTH: BBO[A MCXOMAHBIX [AHHBIX Mg pacCyeToOB
oyepenHOTro BapuaHTta M ux neuatb una AUIlY, pacuer Ba-
puaHTa, BbLIBOA pedynbratoB pacyera Ha AUILY.

B rtex cnydasix, korpga Ipu 3AAdAaHHbIX HCXO[AHBIX [HaH-—
HbIX He MoxeT ObiThb oOfHeCliedyeHa OOCTAaToOUHAd CTele Hb
OocCyllieHlud CKIOHA, B KadeCTBe pel3ylbTATOB pacdeTa Ha
ALUIlY ewBoauTca dpasa "llpm 3apanHbBIX XapakTepuCru -
Kax ApeHaxHblX TPYO U OUILTPOB HEeBO3MOXHO ofecrne -
YUTh HeOBXONMMYIO CTelleHb 06e3BOXHUBAHUG CKIOHaA. g
obecrnede Hud BO3MOXHOCTH pelleHHMd 3a4ady HeOOBXOO U M O
nubo yBeMuMYuThb AMaMeTp ApeH, NH60 U3MEHUThb THHO QU bT-
pa”,

llpy npaBu/lIBLHO NOATOTOBIEHHBIX HCXOMHBIX [aHHBIX BMe-

waTe/lbCTBO OllepaTopa B IIpOUECC CYeTa Nocile 3arpys3kKu
porpaMmbl He IIpeAnojlaraetcd.

KoOHTponbHBEIE IPHMeEpPBHI

Mcxonnble paneble 1=-10 Bapuanra

Brnewnuit nuamerp Apessr P, = 7,5 om.
BuyTpeHHuli nuametp apeHsl Pg= ~6,5 cwm.
YTon HaklloHa ApeHaxHBIX Tpy6 o = =5 00°,
[lnunra onHo# Apenaxnol mwenu & = 09,5000 cm.
Ilupnna onHoit npenaxHod menu 0 = 0,20 cmMm.

KonuieCTBO oTBepCTHHl B OAHOM psAy NO nepude D UK
npennl 7, = 10,00.



KonudyecrBo pgaoB orsepctuit Ha 1 M apenbr n,=20,00.

KosppuunenT nonepedHoit QpuibTpaluu Marepuaina GuibT-
pa Kgiy 0,3000 cm/c.

Koa{bdpuuneﬁfr buAbTpanuy I'pyHTAa Kf 0,00120 cm/c.

PacueTHEll YypOBeHBb I'pYHTOBBIX BoA HaAA ApeHon H =
= 300,00 cm.

Tpebyemoe Bpemda ocyuwenud ckinorna T =50 cyr.

[Anusa ApeHbl OT BOAOCOGPOCHOrO JIOTKA [0 HaAYANA BO-
nonpuemHoit wactu €, =1600,00 cm.

Makcumanbuelii pasdmep ygacruln rpyara d = 0,70 M.

Koaddbuuuent nopucroctu rpyHra € = 0,360,

PacdeTHBIil ypoPeHb NOHMXEHHS IPYHTOBBHIX Bom hp =
= 50,00 cm.

Hupuua ononsuweBoro maccupa B =54,00 m.

MaxcuManbHO BO3MOXHAas MimHa Apenbl € = 150,00 m.

Peaynpbrarbl pelieHua 3apadyu

Paccroguue mexny apemamu L, = 9,85 m.

[inuna Boponpuemnoi vacru apensr [ =134,00 m.
Ofmaa AIHMHA ApeHSI Eg = 150,00 wm.

Ofumee kxonuuecTBO ApeH n, = 6,0,

Bpemg ocywenunda ononaHesoro maccupa T =050,00 cyr.

CTouMOCTb CTPOUTEBbHO-MOHTAaXHbIX pab6oT J=5 50 THIC,

pyo.
KosddunneHT s3anonHeHHUs ApeHBl BOAOH Ha Bhixode K

= (,286488. )

Mcxonnbpie pgaHHbie 2-T'0 BApHAHTA

Buewnuit auamerp Apenbr P, = 7,5 oM.

BuyrpenHuii nuaMerp Apensl Dg= -6,5 cm.

YTron HakiloHa ApeHAaXHbIX pr6 oL = 5,000,

[liimua opHoii npenaxHofi menu 6 = 05000 CM.

Hiupuna onunoi ppenaxHo# wenu ¢ = 0,20 cm.
KonuyecTBO OTBEpPCTHH B OAHOM pgAy IHO llepupep U n

npensr ng=10,00.

46



KonuyecTBo paaoB oTBepcTtuiéi Ha 1 M apenwnr n,=20,00Q

KosddunueHT nomnepedHoi PUALTpaUuH Marepuana uibr-
pa Kfpﬂz 0,3000 cMm/cC.

Kosppuuuenr ¢uabrpauunu rpyHra Kz= 0,00128 cm/c.

PacyeTHbIl ypoBeHb I'DYHTOBEIX BOA HaA ApeHoy H =
= 300,00 cm.

TpeGyemoe Bpema ocyuwenug cknorna 1 = 4,00 cyr.

[lnnua pgpesBl OT BOAOCOPOCHOTO NOTKa OO0 HAaYala BO-
nonpuemuoit gacru €, = 1600,00 cm.

MagkcumMmanpnblii pasgmep uacrun rpyara d = 0,70 mm.

Kosppunueur nopucrocru rpyHra € = (,360.

PacueTHplii ypoBeHb NOHHXEeHMd TPYHTOBBIX BOA hgy =
= 50,00 cm.

Wupuna omonsmesoro maccusa B= 54,00 m.

MakcuManbHO BO3MOXHAaa AnuHa Apennr € = 150,00 m.

PesynbraThsl pelnleHusa 3apavu

Paccrosune Mexny npenamu b,=2,72 M,

[Anuua poponpueMHOf uactu apenbr & = 134,00 m.
O6mag QauHA Ape HEB eg = 150,00 m.

Obmee xonumdectBo ApeH N = 20,00.

Bpema ocymenna ononameBoro maccusa T = 4,00 cyr.
CTOMMOCT b CTpPOHTEe/lbHO~-MOHTaXHbX pa6or § =19,47rric,

py 6.
KoadduuueHT 3amonHeHus ApeHbl BOAOH Ha Brixome K =

= (),2864098.
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