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1.1 PHUPMA PIPELIFE

Romnanwa Pipelife, oglH M2 MUPOBLIX NTMOSPOB B NPOMa-
BOACTBE NNACTMACCOBLIX TPYO W GMTUHIOB, BbiNa CO3[aHa B
1989 rogy No MHMUWATHBE ABCTPWHCHKOTO  KOHUEpHA
Wienerberger u OenbrMACKOTO TMIAHTA MHOYVCTPHM Solway S. 4.

Wienerberger AsnAeTCA NUAEPOM OTPACAH HA EBPONEHCHKOM
DbIHKEE MO NPOW3IBOACTEY CTPOMTENbHBbIX MaTepdanos ¢ 191&
roga. Wraf-keapTvpa KOHUepHa HaxoauTca B Bene (ABCTpua).

Solway S.A. — 3T0 MemRAYHAPOAHbIA XMUMUKO-hapMaLeBTHYe-
CHMIA KOHUEDH, OCHOBAHHBIA B 1863 rofy, co WTab-kBapTHPO
B bpwccene (benbrua).

[Tab-keapTupa komnanuu Pipelife Haxogutca & Bene (Ae-
CTpWA). B HACTOAWEE BpEMA B IPYNNY BXOAAT 34 33B0OJA, pAC-
NONOMEHHLIZ B 25 CTPAHAX MUDA.

HagesHble CHCTEMBl MNACTMKOBLIX TPYOONPOBOJOB BHACTOA-
Wee BpemMa NpuobPeTakT BCe DONbLWYH BAMHOCTE ANA TpaHC-
NOPTHPOBKW BOJbl, FA333 M APYIMX HE MEHEe BAMHbBIX ANA Heno-
Beka CyOCTAHUMA. Tak:e OHW MOTYT CAYHKMTh HafewHOoH 3a-
WHTHOW 0DONOYKOR ANA CHCTEM TPAHCNOPTHPOBKMK IHEDPIMM K
MHDOPMALK K.

3anpochl HaWWx noTpebuTeneld MeHATCA He TONbKD C TeYe-
HUEM BPEMEHM, HO M C NOABNEHWEM HOBbLIX TEXHONOTMIA W CTaH-
NapToB. [MaBHbIM 0OPA3Z0M Mbl COCPEAOTOYEHEI HAa YMEHhLWe-
HUM HAWWMKH KNMEHTAMMW 2aTpaT Ha TPAHCNOPTMPOBKY, YCTa-
HOBKY M MOHTAM HAWIWX CHCTEM, NO3TOMY BCE YCNMA CNeUWani-
CTOB MO PAZBMTHH KOMNAHKMKM HANPABNEHBl HA NEPCNEKTHBHbIE
pazpaboTkM, YyNpOoWAaKIKHe HKH3Hb W paboTy noTpebuTens.
[MABHEIM NPUHLUMNOM, KOTOPEIM Mbl PYKOBOACTEYEMCA B pabo-
Te, ApnAeTca «Ctapele npofnemul — HOBLIE pelweHnas. B Teye-
Hie QONTWX NeT KoMNaHWa npuobpena HDOALWOR ONkIT NO Npo-
M3BOACTEY nnacTMaccoBbix TpyD Wz NMBX, 13 w MM, B HacToa-
wee epema Pipelife MoseT npefdnowmnTe camMbld NONHBIA ac-
COPTUMEHT TpyE M dACOHHBIX M3JenWi Ana BofoCHAGWEHUA,
KAHANM 33 UMK, OPeHama, 0TONAeHMA, TAIWdUKALMKM W JAWKT-
Hblx cucTem. PazHoofpazdele, no DONbWER YacTH TAMenble,
KNMMaTHYeckne yonoeua Poccuu, TpedyT NpUMEHeHKA npe-
BOCKOOHEIX CHHTETHYECKWX MaTepuanos, NO3TOMY HKOMMNAHMWA
MCNONbAYeT B CBOSM NPOWIBOACTES ChIPhE CAMOID BLICOKOMD
KAYECTBA OT MABECTHRIX NPOMIBOAWTENERH C MHUPDOBLIM MMEHEM,

Hawu cneuranucTel NPpUCYTCTBYHT HA BCEX NOKANbHEIX PhiH-
Kax W BedyT pazpaloTky W BHeApeHWe NPOAYKTOR C Y4eTOM 0CO-
DEHHOCTER Kaw Aol CTpaHbl M aase reorpadMyeckoro perdoHa.
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B XAPAKTEPHUCTHURKN CUCTEMDbBI

XAPAKTEPUCTUKKW CUCTEMBl KAHAJTU3ALWOHHBIX TPYE PRAGMA

Tpy6bl PRAGMA 6614 cneynanbHo pa3paboTaHbl ANA CTOUHOU U NUBHEBOW KaHanNU3aL UK.
[IlpuMeHaTCA ANA TPAHCNOPTUPOBKU NMPOMBILLJIEHHBIX CTOKOB U ANA APEHAXa B AOPOXKHOM
CTPOUTENbCTBE.

Tpy6bl U puTUHrM PRAGMA nponsBoaATcA U3 CONOIMMEPHOro NOAUNPONUNAEH],
4To obecneynBaeT BbICOKUE (PUIUKO-XMMUUECKUE NOKA3ATENIn CUCTEMBI.

1.2 IIPEMMYHIECTBA CUCTEMbI PRAGMA

1. TEPMOCTOUKOCTD

BoigepxuBaeT Kak BbICOKYK (g0 +95-100°C),
TaK U HU3Ky0 (po -60°C) Temnepatyphl

2. BbICOKAA XMMUYECKAA
YCTOMHUBOCTD

YcTonuuBa K HEHCTBM}D XUMUYECKHW dKTUBHBIX Cpel]
B CTOYHBIX BOOdX U K NPOKA4Ke
B dIPECCUBHBIX TPYHTAX

3. YIAPHAA BA3KOCTb

Tpy6sl PRAGMA upe3BbYaiiHO YCTOWUYMBHI

K yoapHon gedopmauun, 4To 0cobEHHO BaXHO NpH
Temnepatypax Huxe 0°C (go -20°C). 3T xapaKtepu-
CTUKKM AenatoT ee 0COOEHHO KOHKYPEHTOCNOCOHBHOM No
CpaBHEHWIO, HAaNpUMep, ¢ rnaakoi Tpybon us MNBX, npu
TPAHCNOPTUPOBKE U MOHTAXe B 3UMHUX YCNOBUAX




XAPAKTEPUCTHU KW CUCTEMBl KAHAJTU3ALWOHHBIX TPYE PRAGMA

4. KOJIbLLEEBAA XECTKOCTb

YeCTKOCTb IKBUBANEHTHA 8 KI/MZ, YTO COOT-
BETCTBYET 3KCNNYTaUMOHHOMY Knaccy T

5. YI0ObHAA TPAHCIOPTUPOBKA

Nerkuin Bec Tpy6 PRAGMA 1 ee KeCTKOCTb —
O4YeHb yOOOHb ONA TPAHCNOPTUPOBKMY

W MOMEHTaNbHOTO MOHTaXa NpAMo

Ha CTpOUMNOLLafKe

6. JETKMW MOHTAX

Tpyosl PRAGMA nerko coeMHA0TCA C rmap-
KOCTEHHBIMU NOAUNPONUAEHOBLIMU TpyDamu U
Tpybamu u3 MBX.

Bo3moxkHO npucoeanHeHue Tpyd PRAGMA kak
K NONWMEPHBLIM, TaK U K BETOHHBIM KONOALAM

EH [INALOND MMNLONdALAVdVX



B XAPAKTEPUCTHURKN CUCTEMDI

XAPAKTEPUCTUKKW CUCTEMBl KAHAJTU3ALWOHHBIX TPYE PRAGMA

1.3 TEXHNUYECKAA XAPAKTEPNCTHUKA
TPYb PRAGMA

B npoekTMpoBaHuK cuctem TpybonpoBOROB U3 MNACTMacc ANA TPAHCMOPTUPOBKU NPOMBIWNEHHbIX CTOKOB,
XUMUKATOB U NPOUYNX KUAKUX Cpef CO CNeynanbHbIMA CBOMCTBAMKU NPU Pa3NIMUYHbIX TeMNepaTypax Heobxogumo
YYWUTBIBATbL NapaMeTpbl, Kacawlwmneca XMMHUYECKOW CTOMKOCTH MCNONb3YEeMbIX MaTepHUaNoB.

Ocoboe BHUMaHMe HEOOXOAUMO YACNWUTL TOMY, UTO B CTOKax MOTYT NPUCYTCTBOBATL B OONbLIOW KOHLUEHTPaLMK Takne
BelleCTBa, Kak:

— Macsna: pacTUTeNnbHble, XWBOTHBIE U MUHEpanbHble, TaKWe KaK HedTh W ee NPOU3BOHLIE, KPeo30A, CKUNUAap, CU-
NMKOHOBOE Macno;

— OpegHuveckue pacmsopumeny: aueToH U NPOYME KETOHBI, alKOr0fb, NPOCTHIE U CIOXKHBLIE 3P UPLI, YKCYCHBIN aNb-
nerupn, 6enson, gucynbdug yrnepopa, TeTpaxnopmeTaH, XxnopodhopM, AUXNOPITUAEH, TPUXNOP3TUNEH;

— [anozensi: GTOP, XN0P, OpoM, Hop;

— Kucnomei: NeffiHafa YKCyYCHas KUCNoTa, xNopcynbdartHas, KpesunoBas, XNOpPHOBaTUCTafA, as3oTHaa, ocdopHas
M cepHas.

XMMUYyeCcKoe BelEeCTBO, N0 OTHOLWEHWIO K KOTOPOMY nnacTmacca NpoABAAeT HeQOCTAaTOYHYIO WAM OrpaHuyYeHHyIo
CTOWKOCTb, NPOHUKAET CKBO3b CTEHKM TpyD Mo BCEM NAOWAAN KOHTAKTa, BbI3bIBaA pa3mMAryeHue U BCNyymBaHue nnact-
MacChl.

Henb3a ucnonb3oBaTh ANA TPaHCNOPTUPOBKM PaCcTBOPLI, COAepKalLMe XuMUYecKkue cybcTaHLMmM (Npu onpegeneHHon
KOHLEHTpaLuu 1 Temneparype), naactmaccsl, NPOABAAIOLWME HEJOCTATOUYHY XMMUYECKYIO CTONKOCTL K JaHHbIM Belle-
CTBaM.

Tabnuubl xumuyeckon ctonkoctn Tpyd Pragma w3 MNMN-6 (PP-b) dupma Pipelife npepoctaBnder no xenaHuio
KANEHTa.

1.3.1 CTOMKOCTb HA CTUPAHHUE

B 06wmx cnoBax MOXHO CKa3aTb, YTO TPyOB Pragma oTnnvaloTca BHICOKOW YCTONUYMBOCTBIO K CTUPAHWIO; 3HAYNTENb-
HO GoNee BLICOKOW, Yem OONbIIMHCTBO TPAAMLMOHHBIX MaTepuanoB. 370 0CoOOEHHO BaXHO NPU TPaH CNOPTUPOBKE pPa3-
NNYHOTO POAa CTOKOB W CMECel, COflepKallux Necok, WebeHb, WNaku WU T. ., KOTOPbIE BCTPEYAKOTCA B CUCTEMAX TUf-
PaBNMYECKOW TPAHCMOPTUPOBKM Ha NpeanpuATUAX nepepaboTKM KamHA, WCKOMaeMblX, TPAHCNOPTUPOBKU OETOHHBIX
CMeceW, TBepAblX OTXOMO0B, WNnama u T. A.

[pa MK NOKa3blBa&T pe3ynbTaThl MCNLITAH MU, NPOBEEHHLIX ANA ONpeAeneHna CTOMKOCTN Ha CTUpaHue no metogy TH
Darmstadt [7]. WcnbiTbiBanack cMech BOALI C NECKOM W WebeHKOW (AnameTp 3epeH MeHblie 3 MM, COAepKaHue TBep-
NblX YacTUL, He npeBblWano 46% obbema cmecw.

CpaBHeHMWe YCTONYMBOCTU K CTUPaHUIO TPYD M3 pa3NUYHbLIX MaTepuanoB XOpoLWo UANIOCTPUPYET ChefyiolWmnin npumep.
Ecnm npuHATL YCNOBHO 3HavyeHne usHoca Tpybbl, BeinonaHeHHON ux MM, 3a eguHuy (1), u3Hoc Tpyb U3 Opyrux matepu-
anoB B TeX Xe YCNOBUAX 3KcnnyaTauuu 6yaeT NpeBbiWaTh 3TOT NOKa3aTeNb B HECKONBKO, W laXe B HECKONbKO ecAT-
KoB pas (cM. Tabauuy).

PE3VALTATbI UCNBITAHUWA HA CTUPAHUE

Matepuan 1pybbl U3HoC cTeHKKN [MKM] OTHOCHUTENBHBLIW pocT
BHYTPEHHUX HAanpAXeHUun [%]

[n 1 0,6

Ctant 2,28 6
YyryH 2,17 2
Kepamuka b, 72 2
beToH 21,09 5
A/LuemeHT 22,92 9




XAPAKTEPUCTHU KW CUCTEMBl KAHAJTU3ALWOHHBIX TPYE PRAGMA

CKOpPOCTb NOTOKA
ﬂJEHTDpDM, H’DTprlﬁ CyYWeCTBEeHHO BAWAST Hd WHTEHCUBHOCTE U3HOCA, ABNACTCA CKOPOCTE NOTOKA TPAHCNOPTUPYE-
MOM cmecu; pupma Pipelife pekomeHyeT ycTaHaBAMBATL ANA NNACTMACCOBLIX TPYO CKOPOCThL He Bhille 5 Mm/cC.

1.3.2 CTOHUKOCTD K BO3IEHMCTBHUIO
MHUKPOOPTAHUN3MOB

Tpybbl Pragma obnapatoT fOCTaTOYHOWM CTOWKOCTBIO K BO3JEUCTBUIO MUKPOOPraHU3mMoB. OHUM TakXe He ABAAIOTCA NHU-
TaTeNbHOW cpefon ans 6akTepuit u rpubkoB. CTOMKW K BO3AENCTBUIO CEPHOW KUCNOTH M CONel CePHOM KNCNOThI, bna-
ronapsa yemy OGakTepumn, KOTOpbIE KUBYT B CONAX CEPHI, HE BPEAAT JaHHbLIM Tpybam.

1.3.3 CTOHUKOCTSD K BITUSIHHUIO ATMOCPEPHBIX
VYCJIOBHUH

Tpybbl Pragma coxpaHAT CBOK OAHOPOAHOCTb U CTOWKOCTb NPU W3MEHAWMXCA aTMOChepHBIX ycnoBuaAX. He npo-
MWCXOOMUT BCMYYMBAHUA WM paccNoeHUa maTepuana.

TpeameTHble HOPMbI gna Tpyb w3 MM He TpebyloT cepTuduKauu No BAWAHWIO yabTpatuonetoBoro obnyvenusa (UV)
Ha npouecc cTapeHua matepuana. OnbIT NOKa3biBaeT, YTO BO3AENCTBUE COMHEYHOTO U3NYYEHUA HE CYLLECTBEHHO BAMUA-
eT Ha CBOWCTBa TPyD, BLINOAHEHHbIX K13 [111.

1.3.4 ®PU3NKO-MEXAHHUYECKHE CBOHMCTBA

CBOWCTBa NnacTMacc 3aBUCAT OT UCMONb3YEMOTO ChIPbA, MOANGD MKATOPOB, a TaKKe WCNONb3YEMbIX METOJOB NPOU3-
BoAcTBa. CpefiHMe 3HaYeHUA napameTpoB NaacTMacc, KOTopble ncnonbayet pupma Pipelife, npueoaaTca B cnenyowled
Tabauue.

CBoncTBa lonnatunen
[13-80 M3-100
YaenbHbIN BeC [/cm 1,38-1,47 0,90 0,92-0,94 0,94-0,96
Temn. pasmakanua (Vicat) °C >79 146 60 60
Mopgynb HOHra Mna ? 1150 700 1000
Moaynb [yka Mna 30 20 19 22
COonpoTUBAEHUE Ha rpaHULEe YNpyrocTu Mna 42 27 20 25
YONWHeHWe Npu pa3peiBe % =30 =500 600 =600
Koath PULUUEHT TUHENHOTO
TeMNepaTypHOro pacwupeHus (c) MM/ M - °C 0,03 0,12 0,18 0,20
Koad@d. Tenn1onpoBOAHOCTH BT}M2 * °C 0,15 0,30 0,36 0,42
MakcumanbHas NoCcToAHHaSA
TeMn. 3KcnayaTauuu °C 75 100 75 75

Tpybbl M3 MoAMNponuieHa — Nerkne U OTAMYAIOTCA CaMoOW BbICOKOW TeMmmepaTypHOW CTOWKOCTbO, bonee BbICOKOM,
yem Tpyobl u3 MBX n N3. Kpome Toro, oHu 6onee CTONKM K BO3AeN CTBUIO arpPeCcCUBHBLIX CTOKOB, a TakXKe OTANYaloTCH
boNblIed MEXAHWYECKON NPOYHOCTLIO, Yem, Hanpumep, TpyObl U3 MBX, B TOM Yncne NpU HU3KUX TemnepaTypax, YTo no-
3BONAET MOHTUPOBATL TPYOLl Pragma B 3MMHUX YCNOBUAX.
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B XAPAKTEPHUCTHURKN CUCTEMDI

XAPAKTEPUCTUKKW CUCTEMBl KAHAJTU3ALWOHHBIX TPYE PRAGMA

1.3.5 VIDIOTHEHHNA

Nna coeguHeHusa Tpyd Pragma cdupma Pipelife npon3BoaMT Lenylo rammy YNAOTHEHWUMW, KOTOPbIE NOAXOAAT ANSA
PasUYHbIX cUCTeM TPyD M Pa3NMUHbIX YCNOBUM, B KOTOPLIX Npuxoautca paboTats TpybonpoBoaam, obecneynsas non-
HYI0 TePMEeTUYHOCTb U ONTOBEYHOCTb COEAMHEHUA. [lONTOBEYHOCTL YNNOTHEHWN PaBHa AONTOBEYHOCTH TPYD, B KOTO-
PLIX OHW YCTaHaBnKMBalTCA. bonee nonHasa wHbopMauna npeacTaBneHa B pasgene «MoHTax TpybonposoaoB Pragma
M3 NONUNPONUAEHay.

YnnotHeHue ana Tpy6 Pragma®

Yakue u BbiCOKMe pebpa xecTtkocTu Tpyd Pragma® no3sondaT rnyboKo nocaguTb YNNOTHEHUE B KaHaBKY MeXAy
HUMKW. [Ing ynyylleHna puKcaunym ynaoTHEHNA Ha COEAMHAEMBIX 31eMeHTax ux npothuib hopmupyetca ocobeim obpa-
30M — B BUAe Kannu. 3aTem pacnpamMnfeTcs B NPOLECCE MOHTAXa W 3amofHAeT KaHaBKY NO BCeMy paauycy TpyoOhl.
Takaf KOHCTPYKUMA YNNOTHEHWA, MOAKPeNnNeHHaa rnyOboKoN NocajKon B Y3KOW KaHaBKE, He MO3BONAET YNAOTHEHUIO
CMelaThCA BO BPEMA MOHTaXa.

Takoe yNNoTHEHWE UCMONb3YETCA B APEHAXHbLIX KONOALAX ANA COeMHEHNA QUTYPHBLIX AeTanel C ApeHaXHbIMU UK
KaHanW3alUMOHHbBIMM TNaKOCTEHHbIMU TpyDamu.

1.4 TPAHCIIOPTHUPOBKA, CKJIAJIMPOBAHHNE
U IIEPEHOC TPYDb
YNAKOBKA

Bca npoaykuua dupmel Pipelife ynakoBbIBaeTCA W NOCTaBAAETCA 3aKa3uMKy TaK, yToObl obecneynTs Heobxogumylo
COXPaHHOCTb TOBapa BO BPEMA TPaHCMNOPTUPOBKM, Pa3rpy3ku M CKAagupoBaHuA. Bupa ynakoBKM 3aBMCUT OT AMameTpa
n Buaa npoavkuum. KoHusl Tpyb 3alinWatoTca OT 3arpA3HEH WA 3alWNTHBIMU 3arNyILKamy.

TPAHCMOPTUPOBKA

Tpy6bl NOCTAaBAATCA TPAHCMNOPTHLIMW CPeCTBaMu NPOU3BOAMTENA UM 3aKa3uMKa.

Kaxpgasa napTua noctaBnfiemblx Tpyb NnpoBepAeTca nepen oTnpaBkoW. TpyObl QONKHB 3arpy¥aTbCA cornacHo Tpebo-
BaHWAM NepeBo3uuKa. [lepeBO3YMK HeceT MOMHYI0 OTBETCTBEHHOCTb 3@ MOCTaBKY TOBapa B HajfeXalleMm COCTOAHUMU.
B cBOIO OYepedb nonyyaTenb QONKEH NPOBEPUTL NOAYyYaeMbld TOBap. YoeauTbCa B OTCYTCTBMM Dpaka U NOBpPeXAeHUN,
KOTOpblE€ MOTNM BO3HUKHYTL BO BPEMA TPaHCMOPTUPOBKM.

TpaHcnopTupoBKa TpyO aBTOMOOMNBHLIM TPAHCNOPTOM PEryAupyeTcA COOTBETCTBYIOLWMMU MPaBuNamum AOPOKHOIO
NBUXKEHMA.

Toarcnopmuposka mpy6 a/mpancnopmom 00/MKHAG yO0BAeMBOPIMb CIeOVIoWUM MPeboBaHUAM:

1. TpyObl HeoOXOAN MO NEPEBO3UTL UCKNIOUYUTENBHO KY30BHLIMU TPY30BUKAMKU UM TPY30OBMKAMU, OCHaLLEHHBIMWN BOKO-
BHIMW OTPAHMYNTENAMU, YCTAHOBAEHHBIMU KaXable 2 M; BICTYNAIOLWME 3@ 3aJHU N 6OPT KOHLbl TPYO He AONKHBI NPEBbI-
waTtb 1 M.

2. Ecnu nepeBo3ATCA HecBA3aHHbIE TPyObl, TO BO BPEMA MX MOrpPy3KuU cnepyeT cobniofaaTth Te Xe npaBuna, YTo U Ans
CKnagupoBaHuA. BeicoTa rpy3a Ha aBTomoOuNe He NONXKHaA NpeBbIWaTh 1 M.

3. Bo Bpema TpaHCNOpTUPOBKY TPYOB AONKHB ObITh 3alUMLIEHB OT MEXAHWYECKUX NOBPEXAEHNN METANNNYECKUMM Ya-
CTAMW TPY30BMKA, TaKUMKU Kak OONTH, Lenn u T. 4. HecBA3aHHble TPYObL JONKHBLI ObITh 3alMLLEHB OT L@apanuH nyTem
YCTAHOBKW NMPOKNaJOK W3 KapTOHa M JOCOK, HanpuMmep, yCTaHaBNMBaeMblX NOJ Lenb, cKpennaolwylo 6opTa a/MalinHbI.
4. Bo Bpems TpaHCNOPTUPOBKM TPYOL NONKHBI ObITb 3aKpenneHbl Hagnexalum obpa3om BO 3bexaHne Nx nepemelleHus.

TpaHCNOPTUPOBKA JONKHA OCYIWECTBNATLCA NPU TeMnepaType okpyxatowen cpeabl 5-30°C. TpyObl, NpoM3BeeHHbIE
dupmon Pipelife, MOXHO NnepeBO3nTL B HONee WNPOKOM ManasoHe TemnepaTyp.

LiIFE©




XAPAKTEPHCTUKWA CUCTEMBl KAHATHM3ALWOHHBIX TPYB PRAGMA

BezonacHaA M NpaBUABHAA TPAHCNOPTUPOBKA — 3TO:
* yknapKa Tpyb no Bcen ANMHE HA NOAKNAL KM

* NOAKNAAKW HAXORATCA B KY30B& MPY30BMKA
¢ pacTpyObl BEIXOAAT 338 HREOCHALE@HHBIE KOHLE TPyD

Mpumeyanie:

[lromgopMa 2pyz0eita Nod 202pyY3KY OOMKHG CMORME 200U30HMARLH0. Bo epeMs pazzpyaki ( nepemellenis
a4/ MPARCRoPIMa HYwH0 Credumes 20 mem, Ymoedsl mpyoe He yOapasice o nocmoposLie npedmemst. CiasHbie yOape mMo-
2YNT BLIZEAME MEXAHUYECkIe nospexdedis mpyd, 0coBedHo NpU HUZKUX meMnepamypax.

TpyObl B 33B0ACKONH YNAKOBKE PEKOMEH IYETCA PAZMPYHATE C NOMO L
BHAOYHELX NOMPY3Y MKD B

Pazrpyara Tpyd Pragma® MoseT NpOoM3BOAMTECA BRPYUHYH

Cknapuporanue Tpy6 uz M:

1. TpyOel wa M1 cnegyeT CKNafMpPOBATh B WTANENAX HA JePLBAHHbLX NPOKAAAKAX,
WMPUHOW He MeHee 10 CM M TONWKWHOW He MeHee 2,5 CM.

2. B wranene He gonkHo ObiTh HONbWE 7 CNOSB, BHICOTA WTANENA He A0M:HHA
NpesblWaTe 1,5 M.

3. TpyObl yKNaablBAHTCA pacTpyfaM K NONEPEMEHHO C HROCHAWEHHbBIM MW KOHLAMH
W oYepelHble CNoM HYKHO OTASNATE APy OT ApYra AepeBAHHbIMKM NPOKNASKAMM.

4. llTanent HysHO 2AWMTHTE OT CAYHARHOMO BINAASHMA TPYOEl MyTeM YCTaHOB-
KW NO BCEeW ero WWPMHE AEePEBAHHBIX orpaHWyrTenel kamwaee 1-2 MeTpa.

IpaunbHoe CknapgupoeraHue Tpyd uz NBX

Ha CTPOMTENbHOHW NAOLLAAKE:
H:I CEMaMpoBaHKWeE © MCNONbA0BAHKWEM JEPEBAHHBIA NPOKT4A0K
0] nonepeMeHHoe CknagupoBaHue Tpyo

L@
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B XAPAKTEPUCTHURKN CUCTEMDI

XAPAKTEPUCTUKKW CUCTEMBl KAHAJTU3ALWOHHBIX TPYE PRAGMA

TpyObl M hacoHHBIE M31@AUA BO BpeMA CKNaJupOBaHMA cneayeT 3allyaTh OT NPAMOro BO3EN CTBUA CONHEYHBIX Ny-
yen U Temnepatypsl Bulle 40°C.

Bo BpeMA [OATOCPOYHOrO XpaHeHWa (HECKOAbKO MecAleB M foablwe) TpyObl AOMAXHbLI ObiTb 3alUMILEHBl OT MPAMOTO
BO3JEMCTBUA CONHEUYHBIX NYYen NyTeM NPUKPLITUA OpPe3eHTOM MK APYrUM MaTepuanom, — HanpuMep, Henpo3payuHou
nneHkon u3 MBX wnu N3, unn xe chepyeT coenath 3alWMTHLIA HaBec. OJHOBPEMEHHO HYXHO 0becneynTb NPOBETPUBa-
HUe Nop 3alMTHOW NNEeHKON BO u3bexaHne neperpera v TennoBoi gedopmauun Tpydb. BoaMoKHbIe UBMEHEHMA OKpa-
CKW TpyO Nopa BAUAHMEM CONHEUYHBIX NYYel He 03HaYaloT yTpaThl UMM NPOYHOCTH UM M3HOCOCTOMKOCTH.

1.4.2 ITIEPEHOC U PABOTA C TPYBOH
HA CTPOUTEJIBLHOM IUIOITAJIKE

lepeHoC U NOrpyXXeHne OAMHAPHBIX TPYO B TpaHLelo:

® TpyObl anameTpom A0 315 MM BKNIOUNUTENBHO ONYCKAITCA B TPAHLLIE OAHUM UMK ABYMA pabounmy

e TpyObl guameTpom 400 mm W Gonblue, a TaKkKe CBA3KM TpyD nepemellaoTca ¢ UCNONb3OBAHWMEM KpaHa W [BYX-
BETBLEBOIO CTPONa WAW TpaBep3bl C ABYMA BETBAMU M3 MATKOrO, HaNnpumep, xnonyatobymaxHoro Tpoca.

I 3EII1|JEI.I.I,EHD MCNoNb30BadHHUE CTPONOB C METANJIUYECKUMHU TPOCAMHU UJIN LUENAMM.
I 3EII1|JEI.I.I,EHD nepeMmellatb prﬁbl BONOKOM;, CBPEICI:IBEITI:- C aBTOMOOMNA MNK nepekatblBdaTb N0 3eMne.




XAPAKTEPUCTHU KW CUCTEMBl KAHAJTU3ALWOHHBIX TPYE PRAGMA

HenpaBunbHas pasrpyska Tpyod

H [TANALOND MINLONdALAVdVX

1.4.3 IIEPEMEINIEHHUE I'PY3A
B HU3KHNX TEMIIEPATYPAX

Bo Bpemf TpaHCNOPTUMPOBKW, Pa3rpy3ku, NepeMelleHns, CKnagupoBaHna U yKnaakn Tpyd U acoHHbIX M3gennin u3
MM, npu TemnepaType HUXe 0°C, HyXHO cobnoaaTh 0CObYI0 OCTOPOKHOCT.

TpyObl, KOTOPbIE HaxOOATCA B HUXKHeM PAAY WTabens, moryt geopMUpoBaTbCA OT BhIWENexallero rpysa. 06bIYHO
Takaf gedopmaunsa ncuesaeT camoOCTOATENbHO, KOrAa BEPXHUM rpy3 cHUMaeTcA. OAHAKO B YCNOBUAX HU3KON Temnepa-
TYPbl BOCCTAHOBAEHME NpexHen GOopMbl MOXET 3aHATL HECKONBKO YacoB. 3anpellaeTcs yKnaabiBaTh Ae)OpMUPOBaH-
Hble TPyObl B TpaHLWeW. YknagbiBaTbCA AOJXKHbI TONbKO TPYOLI C NPABUABHBIM, KPYINbIM CEYEHUEM.

[ToMHUTeE!!!

HenpaBunbHOe CKNagUpOBaHWe, HEOCTOPOXKHAA Pa3rpy3Ka UAKW NOTrPyY3Ka MOKeT NPUBECTH

K aecopmayumn Tpyb.

NoBpexaeHne Tpyd MOXKeT NPOU3ONTU TAKKe Ha CTPOUTEIbHON NNIOLWaAKe B pe3ynbraTe HebpexHoro
oOpaweHna c Tpybamu.




COEJWHEHWE TP¥Yb

B MOHTAXK TPYBOIIPOBOJIOB

TpybonpoeoAel Pragma®, npoM3eedeHHbIe M3 NONUNPONUAEHE, NPOABNAKT 3HAYMTENLHO DONEE BLICOKYH CTORKOCTE
K NEHCTBMH HHZKWX TEMNEPATYD No cpaeHeHno ¢ Tpyoami 1a MBX. 3To N02BONAET YCNEWHO MCNONB30BATE WX AN A MOH-
Tasma NpM HKM3KKWX TeMnepaTypax BMecTo TpyO Wz MBX, xpynKkoCcTs KOTOPLIX BO3pacTaeT C NafeH MeM TEMNEPATY DI

B tpybax Pragma® wcnone3ywTca pacTpybHble coedMHeHna. bnarogapa HanMYuw cneyanbHelx GUTHHIOE MOMHO
Nerko coeguHATe TpyOel Pragma® c ndbiMK KAHANM3AUHOHHEIMK MaJKoCTeHHEMK TpyOamu ua NBX, noaunponuneHa
M NONWITHNEHA.

2.1 COE/JMHEHUE TPYb PRAGMA® - PRAGMA"®

1. MpOBEPMTE M OYMCTh PACTPYD, YNNOTHMTENLHOE KOALLUO M HEOCHAWEHHEIA KOHel TpyD bl
2. CMa3aTh KOHel TpyDbl C YNAOTHUTENbHEIM KOHLUOM CMAZKOH,
3. BCTABMTE HEOCHAWEHHIR KoHel Tpybhl B pacTpyd

OyiicmEa KoHyea (Maz6a KoNUO8 mpyD Mogmax mpyd

2.2 PESKATPYDb U3 1111 PRAGMA*

B tpybax Pragma® ynnoTHUTENbHOE KONbUO CBODOAHO HaferaeTca Ha DeapacTpyOHbIA KoHel TPyl
3T0 NOZBONAET HapesaTh TpyOY CTAHAAPTHOR ANWHEI HA NHWOkIE 0TpeakK. [IN9 3TOM0 WCNOALIYTCA NPOCTEAWWE WHCTPYMEHTEL.

* TpyDy cnedyeT 0Tpe3aTh B MeCTE Naza Meway AByMA pedpamu.,
* MecTo peaku PeKOMEHOVRTCA 3a4MCTHTE M BIPOBHATE.
* HapesaTe acky Ha oTpesaHHoM KoHue Tpybel He TpefiyeTca.

Pezia mpyt Pragma®

Lirc ©



COEQAMHEHHWE TPYD

2.3 YCTAHOBEKA YIVIOTHUTE/IbHOI' O KOJIbIIA

YNAOTHUTENbHOE KONBLO YCTAHARNMBASTCA HA HEOCHAWEHHBIA KoHel Tpybbl B nepeyw Sopoaaky. Ana Toro yTobel yn-
NOTHUTENBHOE KOAbLO XOPOWO NPUAEranc K cOeiMHAEMbIM 3NEMEHTAM, OHO MMeeT 0coby i QOPMY «Kannus (CM. pHC.)

Yemanoeka m Hanpagnenie
YRAOMHLIMETbH 020 VOMOH OBk

KOG pacmpyba

YNNOTHEHWE CAeayeT YCTAHABAMBATL Tak, 4TOOL NPW BXOAE HEOCHAWEHHOMO KOHUA B pacTpyd, KOMbLUO CMMANOCh B
CTOPOHY OT pacTpyba. TakoW MOHTAM NOZBOAAET NOAHOCTHK 3AN0AHMTL KAHABKY, B KOTOPOH HAXOAWTCA KONbLUO, W ra-
PAHTMPYET NOAHOE 3NACTMYHOE NPMNeraHue k pacTpyOy No BCeMy NepuMeTpy.

2.4 COE/IMHEHUE TPYDb PRAGMA® (PACTPYD)
C TPYbDAMMU U3 1IBX

*MpOBEPHTE W OYWCTKMTE PACTPYD, KONLLUO W CBODOAHLIR KOHel TpyOEI.

* Bo BHYTPEHHKK KaHaeky pacTpyda BCTABMTE YINOTHMTEALHOE KONLLUO. CnegyeT o0paTTe BHUMAHHWE HaA TO,
YTOOb! 4BEpXyWEKay KONbLUA HAXOAMNACE BHE pacTpyba.

* Honbuo, pazmel|eHHoe BHYTPM pacTpyDa, He QOAKHO ObITh HW CHPYYEHHBIM, HM M30THYThIM.

* Ha kpanx pacTpyba YCTAHOBKTE KOMbLUERYH 3allenky., C NoMOWbLK PE3MHOBOTO MKW AEPERAHHOID MONOTKA BOWTH
KONBLEBYH 3aWenky Tak, 4ToObl OHA 3allen KHYNAack N0 BCEMY NEPUMETDY.

* CMazaTh YNNOTHEHKWE CMAZKOH, BTHCHYTE HEOCHAWEHHEIH KOHEL ragKkoCcTeHHOR Tpyb bl B pacTpyd Tpydhl
Fragma®.

| Coratlesile pacmpyoa ynaomyesien Modmaxe enadiocmeryod
mpyBe Uz T Ui [TEX

L@
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COEJWHEHWE TP¥Yb

B MOHTAK TPYBOITPOBOJIOB

2.5 COEJIMUHEHUE TPYB PRAGMA®
(JIAIKUI KOHEIT) C TPYBAMU U3 IIBX /1111

* MpoBepUTh M OYHUCTUTE pACTRYD
TpyBbl W3 MBX, MydTy W cBODOAH bl
koHel TpyO el Pragma®,

* LMazaTh CMAZKOW YNNOTHEHHWE B
pactpyte, BeTapuTebeapacTpyOHbli
koHel MydTel B pacTpyd TpyOel MTBX.
* Mazath CMAZKOW YNNOTHEHWE
Tpybel Pragma®, BctaeuTe ceob0a-
Hbli koHel TpyO bl Pragma® e pac-
TpyH COEAMHHTENBHOR MydThI.

.

2.6 COE/IMHEHHUE TPYDb PRAGMA”®
C TEJIECKOIIMYECKHMHA KOJIOJITIAMUAX

Cxema npucoedunenyn mpy6 cucmemar Pragma® k kunemam Pragma®

dag mpyd duamempom
TO0-400 MM

[TntiMen Mosmaxa mpyo Pr.::rgmc:r@ CO CHEDZHBIM
KiiHemiiam oz [T

dag mpyd ddamMempon
SO0 U630 mm

Lirc ©

Honogusl npouraeopctea Pipelife oTAMYHO nogxoaaT
ONA YCTPOWCTREA KAaHANW3aUuMW, BhIMONHAEMOW W3 Tpyb
Pragma®, 3IromMy cnocoOCTBYeT NerkMidl MOHTA W TOT
QAKT, YTO KWHETbl KONOAUESB BLINOAHEHE W3 TOTO Ke
MaTepuana, 4To M Tpybel Pragma® W ocHaleHsl cooT-
BETCTEYWMMK PACTpyDaMK,

CHCTeMY KONOAUER MOMKHO TAKME WCNONBIOBATH C
MAJKOCTEHHBIMK Tpybamu 13z MBX,

KuHeTwl konogues ana MBX ocHalweHel pacTpyOamu u
BbIXOJAMM C HEOCHAWEHHBIMKM KOHUaMK, MaouTasw Tpybd
Pragma® ¢ TAKMMK KMHETAMKM AHANOTMYEH CORNMHEHH H)
Tpyd Pragma® c tpydamu wa MBX, TexHonorMa koToporo
ObiNa ONMCAHA BhIWE,

- I -
- e

-




COEQAMHEHHWE TPYD

H o sl erivra e T oo s 1 g Hu Crad/ vrivmd et 000 s mn | opow

—l —

Hak & konopguam gna tpyd Pragma®, tak v gna Tpyd Wz MBX MOoMHO noacoeMHaTe Tpydel N0H0M0 BMAA C NOMOLLL
NepexoHblx afanTepor NO ANTOPWHTMY, ONHCAHHOMY
BbllE,

=

O

an

E

Jn._. %

(xema npucoedunenun Kuem ana mpy6 : é
uz fIBX ¢ mpy6amu Pragma® ¥ 2 %
Hanpasgedtie MORMaKG My s " .

Hanpaenestie sosmaa HEX-adanmend W ynNoTHEHK A . g
fTntimen nocoediyeqis mpyt S

uz 18X & wuneman Pragma® ]5

o

2.7 COEJIMHEHNA OTPE3KOB TPYDb PRAGMA®
C 1HOMOIINbIO PACTPYbLOB

LIS A IR TR HacTo NpH MOHTaMe UMeeTcA NOTPebHOCTE B MCMONb30BAHMM KO-
- - POTKKX OTPEZKOB TPYO, MEHbIWMX CTAHAAPTHOR ANMHLI. OcTakwmWe-
CA Npu 3ToM obpezkn TpyD He HaxOoOAT NPUMEHEHKA, T. K. HA HMX
OTCYTCTBYHT pacTpybl C YNAOTHMTEALHBIMK KON bLAMK, 3TO NPHBO-
OWT K QONOAHWTENLHbIM 3AaTPaTaM HA MaTepHansl.

1 i B cucTemax, BeinonHAemblx 13 Tpyd Pragma® 37a zafadva Nerko
pewaertcd, bnarofapa NpUMeHeHu o CNelanbHblX COeMHUTENbHbIX
FIVEAHTH REONTTANY el T T MydT C pacTpyOoM, MMEETCA BO3MOMKHOCTE COEIMHUTE Mexay cobolii

oTpezku TpyO NpakTHdecku NOoH ANKHbL. NpH 3ToM HAa CROOOHbI
‘ KOHEL HEODXOQWMO YCTAHOBKTE YNAOTHHTENEHOE KONLLO Ana Honee
| NPOYHOMD COEMHEHKA.

Cuctema Pragma® wmeeT HONbWOH ACCOPTHMEHT (QHUTHHIOB, Bbl-
NOMHEHHBIX W3 nonunponuneHa. [logpobHoe onucaHWe UTUHIOB

E— — T, Bbl MOMETe HANTM B COOTBETCTBYHIWEM paziene,
ki T 3

Imans npdcoedidedis pacmpyia
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COEJWHEHWE TP¥Yb

MOHTAK TPYBOIIPOBOJIOB

—
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2.8 1 IPUCOE/IMHEHHUE TPYb PRAGMA”®
K bBETOHHDbBIM KOJIOJIIAM

Hak ye ynomuHanoce, Tpyel Pragma® uMeT coDCTREHHY CHCTEMY KONOALUEE, KOTO-
phble OCHALEHEl BRIXOAaMK B BMAe pacTpydoB nog Tpybel Pragma®. Ho wHOrga BoaHMKaA-
T CAYYAM, KOTAA HYHO YCTAHOBMTE TPAAHLUMOHHEIE DETOHHEIE MOHOAMTHEIE MnK chop-
HbIE KOAOAUbl M3 KPYTOB DONEWOMD AMaMeTpa nopagka 1-1,2 M MK eeiwe. B aTom cnydae
TpyObl Pragma® MOoKHO C NEeTKOCTEK NPHCORQMHMTL K TakoMy DETOHHOMY KONOALUY.

Takoe NpUCOeAMHEHMHE OCYWECTBNASTCA C NPUMEeHeHWeM oTpeska Tpybel Pragma®,
KOTOP IR YCTAHABNMBARTCA B 3aPaHes NOArOTOBNEHHOM OTBRPCTHH, KOTOpOe NMbO Npo-
OWeaeTca, NMbO, B CAYYae MOHONMTHOMD BApPMaHTa, — 3akNafblBaeTCd zapaHes B DeTOH-
HOW cTeHke 00 DETOHMPOBAH KA.

* YToO bl NPABMALHO CAENATE NPMCOEOMHEHHE, CnedyeT ofpaTHTL BHUMAHKE Ha TO,
YToObl OTEBEPCTME B KONOAUE MMEN0 QHAMETD, MAKCHMANbHO NPUONMMEHHBIR K
BHEW HeMy AWameTpy TpyObl. Bee 0bpazopaBliMecd Wenu HeobXoQWMO 3aNHTh K-
KMM LEMEHTHLIM PACTBOPOM, KOTOPLIH JONKEH COOTBETCTROBATE TpefoBaHuAM obec-
NEYEHMA NNOTHOCTH DRTOHHOTD COENMHEHKA.

* YcTaHaenwean TpyOy B OETOHHOW MK #/DETOHHON CTEHKE, CREfYeT C NOMOLW b
NOACKINKK PYHTA 0DECNeYMTh HeCTHYH oNopy CBOBOAHOTO KOHUA TPyOb 10 MOMEH-
Ta NOMHOTO CXBAThIBAHMA DETOHA.

* He cnepyer HeToHupoBaTs Tpydby Pragma® oHOBpeMEHHO ¢ 0OYCTPOHCTBOM CTEH
MOHONUTHOTO KONOAUA, T. K. 3TO MOKET Bbl3BaTh AedopMaur o TpyDbINO A TAKECTH
HezacTelBWero HeToHa.

* [lpu nogcoenHeHuK DezpacTpyOHoro oTpezka Tpyb el Pragma® ¢ BeTOHHLIM WKW
#/OETOHHBIM KONOAUEM CNEAyeT NOMHWTL, 4TOOLI ANKHA YyHacTHa TPy bl, KOTOPIHA
HAXOAMTCA C BHEWHER CTOPOHLI KONOALUA, COCTARNANA HE MEHee NONOBWHb JHaMeT-
pa KONoaua.

* Ha NoAroTOBNEHHLIA Takum 00pazomM ydacTok TpyDel HafeBaeTca COeHHMTENbHAR
mydTa Pragma®, B KOTOpPYH BCTABNASTCA OYEpefHOR oTpesok Tpybonpoeoa.

# vameTp TpyOLl, BEEASHHON B DETOHHEIA KONOAEL, HE AONMEH NPEeBLIWATE NONORM-
Hbl [HAMETPA KONoAUa.

TaKoe pelleHHe HMeeT Henbld pAL NpeHMy-

A4 o B e 0 e lecTe, CaMble BaXHbl€ H32 KOTOPDbIX 3TO:

* BOAMOMWHOCTh MCNOMNb30BATE OCTABWIMECH HA CTPOM-
TENLHOW NAOWALKE KOPOTKME OTpe3KkK TpYD M Tem ca-
MbIM PeWWTE Npofnemy 0TX0A08;

* pefipucTan QOpMa BHeWHEH NOBEPXHOCTH TPyl
Pragma® nozeondeT nerde KpenuTh W CTAOWNWIWPOBATH
nonoseHue TpyObl B DETOHHOR CTEHKE KONOAUA a YN K-

Coedinenie «bemokiell wogedely — mpyba Pragma®s HEHHBIA MyTh PUABTPALMK YNYYWAST NNOTHOCTD TAKOTO

g pazpese COROMHEHMWA;

* TakoW cnocof coeaMHEHNA NOZBONAET TAKME KOMMNEH-
CMPOBATE HANPAMKEHWA, BOZHMKAHIUWE B DeIyN bTATE
BOZMOMKHOA HEPABHOMEDHON ycaakK DETOHHOM KONOA-
Ua W KaHanKzalLMoHHoro TpyBonpoRo aa;

¥ coeMHEHWE C NOMOWbK oTpezka Tpybel Pragma® noa-
BONAET Takxe Hez npobaem NPUCOSAMHATE MaJKOCTEH-
Hble TpyO bl M3 MBX;

* TAKOE pellgHre NO2BONAET OCYILECTBAATE MOHTAN Ner-
ko M OBICTPO.

Lirc ©
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3.1 SEMJIAAHDIE PAbOTDI

3emnadbie paboTel W paboTel NO YCTPOWCTEY OCHOBAHMA NPM CTPOMTENLCTEE TPYOONPOBOAOE M COOPYHEHWA KaHANK-
FALMK JONMHEl BEINONHATECA B COOTBETCTBMM C Tpebopanuamu CHull 2.02.01-87.

TpW CTPOHTENLCTEE HOBBIX, PACWMPEHWM W PEKOHCTPYK UMM ARCTBYHWMX TpYDONPOBOA0E M COOPYKEHWH KaHANM 3a-
UMK KpoMe TpeBoBAHME NPOekTOR JON*Hbl cobnoaaTteca Tpebosanua CHul 3.01.01-85%, CHuM 3.01.03-84, CHuM III-
4-80% W APYTUX HOPM W NPABWA, CTAHOAPTOR M BEAOMCTBEHHLIX HOPMATHEHBIX JOKYMEHTOR, YTBEDHASHHbIX B COOT-
BeTCTBHKW co CHKIT 1.01.04-87.

DHUIMKO-MEXAHMYECKME CEBOMCTRA NONMMEPHLIX TPYD OTAMYAKTCA OT CEBOWCTE TpyD W3 DeTOHA, YyryHA W APYIHX He-
3NACTMYHBIX MaTepuanoe. M2 aToro cnegyeT WHOW noaxod K CTpouTenscTey Tpybonpoeogor wa M3, NBX 1 M.

H OCHOBHBIM 3afadyam nNpW NPOEKTMPOBAHMM NOAZEMHbEIX TPYOONPOBOAOE M3 3NACTHYHbIX TPYD OTHOCHMTCA COZJaHMHe
HeoOX0MMbIX YCNOBWA ANA NPABMALHOID B3AWMONSACTENA CHMCTEMEl «TPYDa — MPYHTH.

IlnA atoro Heobxoanumo:
1. Onpedestume yoroeus nposaaduld mpybonposodos ¢ nododpame coomaemomayowWud mun ocHosasua © Yyemom Cy-

WeCmEVOUUX epyamogex yoaoaud Ha ypoake nporkaadil mpytonpoaodos.

2, Onpedestims mexsguyeckie yoaoaia 0N epy MG, Komo sl 2000 A0U0m mpaHw e U co30acm HyaEio onopy Ang moy-

Obl, 8 0cobeqHocmi credyem onpededims gid 3acenill (f ee ynaomHeHie,

3. ModeBpame gyised gaace mpyoel.

Mo NpWYKMHE BONBIWOMD BAMAHMA, KAk eCTECTBEHHOTD MPyHTA, TAK M MaTepMuana 3aceinkun, clemyeT elle 00 Hadana npo-
EKTHEIX paboT NPOM3BECTM reo-pazBe oy Hele paboTe Na Bceld Tpacce TpyOONPOROAA. ITH WMILICKAHWA AOMKHEI OHO-
FHAYHO OTBETHTE HA BOMNPOC: KaKMe 308Ck MPYHTLI, KAKOE WX COCTOAHWE, 3EPHMCTOCTL, BNAMKHOCTL, BOCTIPHHMYMBOCTE K
YMNOTHEHM K W NOOXOAAT 1K OHKM K NpoKNagke Tpybonpoeoda (HecylWwas cnocofHoCTe W CTeNeHt YNNOTHEHKA ). Heob-
XOOMMO TAKHe ONpefeNnTh YPOBEHL TPYHTORBLIX BO .

MoHMMAHWE NPOSKTUPOBWMKAMM M WCOONHMTENAMMK NPOONEM, CBAZAHHLIX C 3NACTMYHEIMK TPYOONPOBOAAMH, DUYEHE
BasKHO. KnaccudMKalma TpyHTOR W WX NNOTHOCTb, KOTOPAA CYWECTBYET B OCHOBAHWMK, B NoAfMBKe Tpybbl W 3ackinke
TpyboNpoBOaa, @ Takke cnocod W TOYHOCTL BBINONHEHWA BCeX palioT NPUHAANENKAT K BAXHERIW MM (DaKTOpaM, KOTOpble
0feCcneYWBa T NPABMALHOE YCTPORCTRBO W DYAYUY K 3KCIAYATALMK TpYDONpOROAOB.

MHorma Ha mecTe GpiBaeT Ype3mepHan dedopmauind Tpybbl, kKoTopad obbIYHO ABNAETCA peaklWeld Ha HenpaBUNbHOe
YMNOTHEHWE TpyHTa B obnactu nogbueku Tpyoel (nasyxu nop Tpyboi). HuskenpueefeHHbIH PUCYHOK MNNKCTPUPYET
ZHAYEHME M TPAHM UL PAZNMYHLIX 30H, KOTOPLIE BCTPEYAKTCA B TEPMUHONOMMM 3NACTHYHLIX TPYOONPOBOAOE.

Ceveyile mpadwed nod mpyoonpogod, npousadeigaem il 8 2pyame

PopaHou (ecTecTBE@HHBIU) FPYHT
BoamomHOE YNNOTHEHKE, ecnu 3Toro Tpeby T MecTHbIe YCNOBK A

30Ha Hap TpyboM
YONNOTHUTE BPYY HYH)
. —— - 3aWMTHaA 30HA TPyOHI
ofchinka o - P N YONOTHUTE NOCNOWHO, TONWKMHA cnod 10-30 MM
R BoipaBHHBAIOLWMHK CNOM
He TpamboBath
OcHOBaHMe
ECTECTREHHOE WNKM YCUNEHHDE

Bre pazmMepst YEAIGHE 8 OM

YcTpoUCTBO TpaHWweM

* 3emMnAHble paboTel NPOM3BOAATCA C NOMOWbK 3EMNEPORHEIX MAWKMH WAK BRYYHYID,

* NHO KOTNOBAHA JONMHO MMETE YKNOH, KOTOPEIA YKAZLIBASTCA B TEXHMUYECKOM NPOEKTE,

* NHO NOA:HO ObITE POBHLIM, D83 NPEAMETOR C OCTPRIMK KpaAMM,

* DEKOMEHIYETCA OCTABNATL HA HE TPAHWEK HeKOTOPbIR 3AWMTHEIA CNOW TPYHTE TONWKMHONA 5-10 CM CBHIWE Npoek-
THPYEMOR OTMETKW ONA BHINOAHEHMA TPAHWEN BPYYHYH WAKM 20 CM ANA MAWKWHHOMO cnocoba ¢ NoCheay MM yr-
NyONEHHWEM W BLIDABHMBAHWEM OHA TPAHIWEW NO NPOSKTY BPYHHYH,

* JAWMTHBIA CNOW CHUMAETCA HENOCPEACTREHHO Nepef yknagkol Tpyoel.

! "l]I'I HCTDOF‘ICTBE TpaHW2H MAalLHHHbBIM cnocobomM HeNb3A EHFJ'I}[ﬁﬂHTbCH Aanee HDOEI-EI'HOﬁ OTMeTKH.
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B 3FEMJIAHEIE. PABOTEI

loaroToBKa AHa TPpaHLWIeH

[IHO TpaHWew JOAHKHO DbITh BHIPOBHEHO, O4MIWEHD 0T BONbWKX KAMHEHR, KOMBER 3EMNK WNK NPOMEP3NOT0 TPYHTA. ¥T-
nybneHWe TpaHWeKW Nog KOHYCHl LONKHO GbITh BEINONHEHD TWATENbHO, 4To6b 0BeCneYnTh PABHOMEPHOCT ONOphl NO
BCel AnKMHe TpyObl. MokeT okazareca H0Nee 3KOHOMHYECKM BEITOAHbBIM MEXAHWYECKOE BEINOMNHEHWE TPaHWeW Ha DOMb-
Wy H, HeM NPOeKTHAA, MyOWHY C NOCNeAYWKM BEIDABHWBAHWEM AHA M YCTPOWCTBOM HYKHOMO YKNOHA C UCNONb30Ba-
HHEM COOTBETCTBEHHD NPHIOTOBNEHHOTO MaTepHana., OTCOPTMPOBAHHbIA MATEPKMAN 3ACHINASTCA B TPAHWEH C NOMOLWbH)
COOTRETCTRYHWErD 3eMNepoiHoro of0pyaoBaHWa W NOCNE BEIDABHWBASTCA W DOPMWUPYETCA BPYYHYH ANA NOMYYEHK A
HY*HOTO OCHOBAHWA, XOPOWO YNNOTHEHHOTO M ofpazyollero HeofxogMMoe oCHOBaHWe AnA Bcero Tpyfonpoeoaa.

[pyfo2epHUCTBIR Necok, WefeHb HAWBONEE BLITOLEH IKOHOMMYECKH, T. K. NO3BONAET JOBWTLCA HYHHOR NNOTHOCTH
NpM MMHMMANEHEIX 3aTpaTax. B cnyd4ae WCNONb20BaHKWA APYTHX BMAOB FPYHTE, OCHOBHOW 3afaqel aenaeTca Waleka-
HWe NYCTOT NOJ HW#HeR YacTei TpyOonpoeoga W okoNo Hee, OTCOPTUPOBAHHEIE MATEPWAN bl JONHHEI ObITh 2aWTel N0
TpyB bl Tak, 4Tobbl ofecneduTs pABHOMEPHOCTE ONOPbl TPYOONPOBOAA W YCTPORCTBO HeoBX04MMOTO YKNOHA. UCHOBaHWE
TpyDONPOBOAOE BMECTO OTCOPTHPORAHHOTO MATEPHANE MOXET ObiTt BEINONHEHO M3 COOTBETCTRYHIW WM 06pa20mM NoAro-
TOBNEHHOTO TPYHTA, BbIKONAHHOTO W3 TPAHWEW, NPKW YCNOBKM, HTO B 3TOM IPYHTE He DyaeT GONbWHX KaMHEHR, QHaMeT-
DOM CBbIWE 40 MM, TBEPAbIX BEPANNEHWA W MYCOPA, W YTO OH NOAAAETCA YNNOTHEHK K NyTeM Tpambopkun, MaTepuan, uc-
NONb3yeMblid ANA OOCBINMKKW W 3ACHINKK, He JONKEH COAep:KaTb BKPANNEHWA C OCTPLIMW KPaAMM MNKW KOMbEB MEp2NOTro
rpyHTA. [PYHTEI, COAep:alke BoNblWKMe CKANUCTLIE OBNOMEN W IPYHTL C DONbWMM COQEPHKAHWEM OPTAHUYECKWX BKpA-
NAEHWHA, KOMbA WNA W HACNOSHWA WA, HE JONKHbLI MCNONb30BATECA ANA YCTPOHCTBA OCHOBAHMWA HW CAMOCTOATENLHO, HK
B COBLMHEHWM C APYTMMK KATETOPHAMMK TPYHTA.

B CHANMCTEIX TPaH WeRx cnefyeT YCTPanBaTe CNOA TONWKHOR MUHKUMyM 10 cM W2 0ToDpaHHOTO MaTeprana Ana co2ja-
HWA HeOBXOAWMOTO OCHOBAHWA ana Tpybonposoaa. [Ina aToro ckanbHele NOPOgLl AONHKHEI BbITh BEIHYTH W3 TpaHWeW Ha
MyOKHY, NPEBLIWAKWYH NPOEKTHYH NpUONKW3MTeNsHo Ha 10 cM, NOCNe Yero OHO TPpaHWeK A0MNNKHO ObiTh 3AN0NHEHO
OTOOPAHHLIM MATEPMANOM ANA CO30aHMA HeoOX0AWMOTO YENoHa. Hamabli anemedT Tpyfonpopoaa, Nexawni Heno-
CPeficTBEHHO Ha ckane, OyAeT NOABEPraThbCA ONACHOCTH NEPENOMA WNM NOBPEHAEHWA NOL BAWAHMEM MACCHl 33ChINKHW
TpaHWeK, NOABWKHEIX HAMPY30K WNK CMelWeHnid rpyHTa. MogobHeim obpazom OyaeT ceba BeCTH NonMMepHan Tpyoa, yk-
nafbieaeman Ha HeToHHOM dyHaamenTe, [To3ToMy B JAHHOM CNYYaE, KAk W ANA NPOKNASKK B CHANMCTIX TPYHTAX, Cne-
nyeT Ha DeTOHHbBIA QYHAAMEHT YNOMKTE CNOH MUHWMYM 10 CM NOACHINKK W3 0TOBPAHHOMO ChINYYETo MaTepHana.

Ecnu vmeem feno ¢ HecTaOMNbHEIM QHWIWEM TPAHIWEHW, KOTOPOE NO MHEHW K NPOEKTMPOBLMKA He cnocofiHo obecne-
YWTb Hadnewalled onopel TpyGonpoeoy, cneqyeT yeTpouTs fonee myfokyw TpaHwew 1 Ao TpebyemMoi 0TMETKM Cle-
nate QYHAAMEHT M OCHOBAHME, NPEANOMKEHHOE NPOSKTUPOBWKM KoM, MaTepWan npefnaraeMoro OCHOBAHWA AONKEH
ObITh YNNOTHEH A0 85% 3Hadenua no metony Proctora (83% mognduMUKMpOBaHHOR BenMYKHEl Proctora).

myH,ﬂ,HMEHT — YCHNEeHHOE& OCHOBAHHE

YeTpolcTBO yHAaMeHTa HeobX04WMO TOTAA, KOMA AHO KOTNOBAHA HeCcTaluNbHO. Takue QyHAAMEHTHl, KOTOPLIE MC-
NONBL3YITCA ONA YRAANKK HeCTKWX TpyOonNpoB0oa0e De2 Bel30BA NEPENOMa YENOHA WK
MarMba, NoOX0AAT Takse Ana TpyOoNpoBOAOE W3 NOAWMEDHBIX TPYD.

9(Fs o <120

BoipaBHWUBAIOLWMHK CNOM
MoOACHINKR HYHA N0 NPMYKMHE HeoDXOQMMOCTH NOAYYEHHMA COOTRETCTRYWETD YRIO-
HA Ha He KOTNOBAHA, BLIDABHWBAKWMA CNOW He MOMET DbITh HM CAWIWKOM TONCThIM, HU
MATKKM, 4TOOR TpyObl HE NPOCegany W He TepANW NPOEKTHOM YENOHA. 3afaqel Bhl- e
PABHMBAKLWErD CNOA ABNAeTCA obecneyeHe NPoYHOR, cTABMNEHOR W PABHOMEDHOR onophl TPYDONPOROAA.
MUHWMANbHBIA CNOW NOACKINMKEW — 3T0 10 CM, 3 pekoMeHOyeman TonuMHa — 15 cm.

Nopbueka Tpybonpoeoaa (30Ha nasyxu cropna)
Ofnacte nopbueku TpyOONpPOBOAA ABNAETCA BAMHEWEH C TOYKH 3pEHMA OrpaHrdYedrs gedopMalMmn NNAcTMACCo-
el TpyO. 310 06NACTh, B KOTOPOH MATepMan AoNHeH ObiTh YNAOTHEH A0 ONPEASNSHHOH TpebyeMoi BeNUYHHbI,

3alWMNTHBIK CNOH OBCBINKM
ITOT CAOH HAYMHASTCA BhIWE NOTPAHKMYHOW THHWK NOAOKMBKK TpyOLl M QOCTHraeT YPOBHA Ha 15-30 CM BhILe BEPXHe-
ro kpad Tpyohl,



KJACCHOUKALUWA TPYHTOB

CTeneHb yNAOTHEHWA TPYHTA CBbIlLE rPaHuLLbl NoabuBKKM obecneunBaeT Hebonblyo GOKOBYI0 onopy. OCHOBHaA onopa
TpybonpoBoaa obecneynBaeTCca YNNOTHEHMEM ITPYHTA BOKPYT HUXHEN NONOBUHBI TPyOL U € 0Benx cTopoH Tpybbl BNNOTE
N0 CTEHBI TPAHLWEWN C HEHAPYLWEHHOW CTPYKTYPON rpyHTa. ECnu ana ynnoTHEHWA rPYHTA MCMONbL3YIOTCA MeXaHWYeCcKue yCT-
POWCTBA, OHW AONXKHBLI pPaboTaTh HA paccToAHMM Bonee, yem 50 cM OT BepxHero Kpaa Tpybsl, M TONLKO TOrAa, KOraa Mate-
PUAnN 3aCbIMKK TpaHWewn OblN NpeaBapuTeNLHO YNNOTHEH Ao 85% OT 3HaYeHnA NO cTaHAapTHoMy meTopay Proctora.

[lpuBeEHHbIE HUXKE aHHble OXBATLIBAIOT LENbIM PAA TPYHTOB, CNELWANbHO MOArOTaBAMBAEMBIX U €CTECTBEHHBIX. 3TH Ma-
TEpUanbl NOAPa3fenAoTCA Ha NATb KaTeropui No ux NPUrogHOCTH ANA NPOKNaAKu TpybonpoBOAOB U3 NOAMMEPHLIX TPYO.

3.2 KJIACCUPUKAITUA TPYHTOB JUULS CO3JIA-
HUA OCHOBAHUA IIOJ TPYBOIIPOBO/JIbI

Kateropua I

K I kaTeropuu npuynchaeTca rpaBui, rpyobii webeHb ¢ 3epHamn pasmepom 4-8, 4-16, 8-12, 8-22 mm. [lonyckaetcs
MaKCMManbHOE copepxaHne 5-20% 3epeH anameTpom 2 MM. 3TO NYYWWA maTepuan gna npoknaaku tpybonposofa.

Kateropua II

[pyb0O3epHUCTbIE N@CKU WU TPaBU C HAMOONbLWIMM AMAMETPOM 3epeH OKONO 40 MM, @ TAKIKE OTCOPTUPOBAHHLIE NECKU U
rpaBUN C 3€pHaMW PA3NMYHOIO pPasmepa, cofepXalumn HeOONbILION NPOLEHT Menkux vyactul,. 0006wWwasn, 310 ceinyyue
MaTepUanbl, HEKOXE3UBHLIE KAK B CHINMyYeM, TaK U MOKPOM COCTOAHUMU. K 3TOW KaTeropum NpuuuCiAOTCA TaKXKe Pa3Ho-
0OpasHble TN FPaBUA W MECKM, CMECH MeCcKa U rpaBUA ¢ HeOONbLWWM COAEPKAHNEM MEAKNX YacTul. [lonyckaeTca ma-
Kcumym 5-20% 3epeH guametpom 0,2 MM.

Kateropua III

MenKo3epHUCTLIE NECKU, TPABUN C NPUMECHIO TIUHLI, CMECH MENKO3EPHU CTLIX NECKOB, IMUHMUCTLIX NECKOB M TPaBUA U
MWHBLI. K 3TOW KaTeropuu NpuHagnexar TakxKe NulIeBUAHLIE TUMLI TPABUA U CMECU: TPAaBUA—NECKa—NbIIW, TpaBUA—ne-
CKa—WuNa, NLINEBUAHOMO Necka—nec4yaHon nulnu. Jonyckaerca makcumym 5% 3eped guameTtpom 0,02 MM, 3TO cpefHe-
XOPOLIKUKU MaTepuan.
{ateropua IV
K IV kaTeropun npuHagnexatb NbMW, MWUHB, NBINEBUAHBIE ALl U NbIAW CpeaHel u 6ONbWOW NAACTUYHOCTH U FPaHU-
Len TekyuecTu. K 3TOWM KaTeropuu npuHagnexaT TakkKe HeOpPraHuyHble Uabl cpegHen U 6oNbIION NAACTUYHOCTH, Nec-
YaHble U NblNeBUHbLIE UAbI.

Kateropua V

KV Kateropuu npuyuncnaioTca OpraHuveckne rpyHTel, OpraHuyvyeCckne nuliu, NuNEBUAHLIE UL MANOW W CPeHEN nna-
CTUYHOCTH, a TaKXe Topd ¢ 60AblIKMM cofepkKaHnem opraHuyeckon cybcTaHumu. K aTol Kateropuu NnpuyucnaoTca Tak-
e FPYHTHI, COAepKallne MepP3Nbll TPYHT, CTPOUTENbHBIM MYCOP, CKaNbHble 0ONOMKWN pa3MepoM CBLILLE 40 MM U NpoYMe
MaTepuansl. Takue rpyHTbl HE PEKOMEHAYIOTCA ANA UCNONbL30BAHWA B KaUeCcTBe OCHOBAHMA, YCTPOWCTBA 30HLI NOAOUB-
KW, YCTPOWCTBA 3aChiNKK TpaHllen TpybonpoBOAOB.

Tpumeyanue:
I Paboma apacmuykeix mpybonposodos 3asicum He moIbKo om Kamez2opuu Mamepuana ocCHOBAHUA,
Ho da)ke 8 Bosbuiel Mepe om cmeneHlu YynAomHeHUs Mamepuana 8 30He nodGusKu mpybei.

lopbop matepuana ANA BbIpaBHUBAIOLLETO C/I0A U 33aCbINKM

[PYHT, KOTOPLIM OyAeT HAaX0AMTLCA B OCHOBAHWM, JONKEH COOTBETCTBEHHO YNNOTHATLCA. ECAM gna 310ro ucnonb3y-
eTcA rpyb03epHUCTLIN OTCOPTUPOBAHHLIM MaTepuan I KaTeropuu, Torga TaKOW Xe MaTepuan JONXKeH WCNONb30BaTLCH
ana nogObuUBKKM OO YPOBHA HE HUXKeE, YeMm rpaHuua nogbusku Tpybonposoda. B npoTUBHOM ciyvae, He yaacTCaA co3faTh
6OKOBOM OMOPLI NO NPUYNHE NONafaHuA B ocHoBaHuWe matepuana II, ITI, IV kaTeropua.

Nopbupas maTepuan gna OCHOBAHMA, cnenyeT yOeaUTLCA B TOM, YTO B OCHOBaHME He OyfeT nonafate POAHON TPYHT
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NOATOTOBKA OCHOBAHWA

B SEMJIAHBIE PABOTEI

CO CTEH TpaHweK. EcnW AnA oCHOBAHMWA MCNONbIYETCA TPYHT COOTBETCTBYIWER TPAHYNALW M, HYHKHOTD YNNOTHEHWE, —
HET YTPOabl NONAAAHKWA TYAA TPYHTA APYIOH KaTeropHu.

B TpaHwenx, NOABEPKEHHbIX ONACHOCTH 3aNWBAHKMA TPYHTOBLIMKM BOAAMM, CRegyeT A0OMTHCA YNNOTHEHMA MUHUMYM
85% No cTaHgapTHomMy meTomy Proctora (83% MOAMDHUMPOBAHHOR BenWYWHbl Proctora).

3.3 11OJITOTOBKA OCHOBAHUWA

T Wea<it RO llo Havana yCTpOWCTBA OCHOBAHMA CNefyeT COBEPWMTE TEXHWYECKYH NPHEMRY
' q, g TpaHWE M.
' Nopg TpyfonpoBeosl M2 PP OCHOBAHKE MOMHO YCTPOMThE ABYMA CNOCODAMM B 3ABHMCHMO-
CTH OT TPYHTOBLIX YCNOBMH, KOTOPEIE MMETCA HAa OTMETHE Npoknadku Tpybonporoaa:
! — YCTPOWUCTBO OCHOBAHWA B POAHOM TPYHTE, KOTOPBIM ABNASTCH HEHADPYWEHHLIA, Chi-
3 MyYHA TPYHT,
— YCTPOMCTBO OCHOBAHWA, YCHNEHHOTO YNAOTHEHHOMW NecHaHoW, NecHaHo-TpaBWi-
HOW MKW NecyaHo-WedeHOYHOW HACkINkK. THN OCHOBAH WA QON:KeH ObITh YKa3aH B
NpoeKTe.

Ha NOBEPXHOCTM &CTRCTBEHHOMO MM YCHAGHHOTD OCHOBAHMA CNedyeT BEIMONHMTE BhIPABHMBAWWKMEA CNoi Oez ynnoT-
HEHWA M NPOGUAKMPOBAHHLIA Nog ymom 90° ¢ nocnedy UMM YCTPORCTBOM NPOEKTHOTO YENOHA.

! He donyckaemca YRAAOKA nAACMMACCOBLIX MPYy6 HenocpedCcmeeHHO
Ha e MOYHbIX GemoHRbIX hyROaMermax uau Ux Gemonuposaniie.
! He donyckaemca nodxnadeisams nod mpyGai Kycku dpesec Ut bl, KUMHU U4 m. 1.
0178 NOAYYEHUA HYMHO20 YRAOHA.
! Mamepuan ycuneHHoz20 0CHOBARUA Oo/MKeH yoosiemsopame chedyiouilie mpebosaHun;
- 8 HeM He 00axHO Boime sKpanneruli pasmepom boneite 20 mm,
- He QoAMHO Dolme Mep3no20 2pyHma,
- 2pyHm He donxced codepxcame KaMmeHel ¢ ocmpeimMi Kpaamu uau dpyzozo nodobHozo mamepuana.

3.4 110/1bOP OCHOBAHHWA

B 3aBMCMMOCTH OT TUNA FPYHTA, HAXOARALLERTOCA HA YPOBHe YHNagKu Tpybonporoaa:
* TpyOONPOBOA MOMKHO YENAAEIBATE HENOCPEACTEEHHO HA POAHOM TPYHTE — eCTECTBEHHOM OCHOBAHMM — MK
* N0TpedyeTCA CNPOSKTUPORATE HYH#HOR YCHNeHKHe o4 TpyDONpoROd — YCUNEHHOE OCHOBAHME,

EcTecTReHHOe OCHOBaHHe

POHBIE TPYHTEl MOKHO MCNONb30BATE B KAYECTBE OCHOBAHKMA NOA TpyOONpoBOM, €CAKM B 3TOW POAM BHICTYNAKT Chl-
MyHHe, CYXMe [HOPMANbHOW BAAMHOCTH ) TPYHTbI:

* necyadble (rpybo-, CpefHe-, W MenKo3epHUCTLIE);

* [DABWHHO-NECYAHbIE;

* [MMHWCTO-NEeCYaHble,

’ i _|1 :ﬂ': Bl = I?I."I" k=

L=

., -~ PodHoU 2pyHm Helpaeyiaaowtd crod
: Ecmecmeedioe ochogadile




NOATOTOBKA OCHOBAHWHA

B TAaKMX IPYHTOBLIX YCNOBMAX TPYOR MOMKHO NPONOMKWTE HENOCPEACTREHHO HA [HE TPAHWeEMW, CO3AARad NW Wb BblPAB-
HHBAKWWA CNOW Nog TpyOaMK M3 POAHOTO HEYNNOTHEHHOTO TPYHTA TONWKWHOH 10-15 cM W NPOQUAWPOBAHHOMD Hecy-
Wero Nosa — Yron onaopbl He MeHee, YyeM 90 (CM, puc.).

MaTepuan: TpyHT He OOMMEH COep:aTe 3epeH kpynHes 20 MM,

YcuneHHoe OcHOBaHMe

YCnoBMA CTADMABHOCTH OOCHINKK 3NACTUYHONR TPyO R Tpedy T YCUAEHHA OCHOBAHKMA, BCAM HA YPOBHE NPOKAAAKM TPy-
DoNpoBOAa BCTpRYAKITCA:

1) — HapyWeHHbLIE POSHLIE TPYHTE, KOTOPLIE A0N#HEl GbINKW CO30aBaTh ECTECTREHHOE OCHOBAHME,

2) — CKAanWCTble ONON3HKM W T. M., BAZKKME TPYHTBI (MWHbI, Wb}, NbINEBKUAHbIE NECKM,

3) — TPYHTHl HW2KOH HecyweR cnocofHOCTH (oNpefendemele & reoNOrHYECKOR YacTH NPOeKTa B KadecTee cnabblx

PYHTOB, CHMMAKIWKWECA, HANPUMED, WNaM, Topd, WA W T. N.;
4) — ApYTHe, N0 OTHOWEHWH K KOTOPLIM NpoekT TpefyeT YCTpoKUTE YCUNEHWE OCHOBAHMA.

myH,ﬂ,HMEHT — YCHNEeHHOe OCHOBaHHe

YCTpoHCTBO dyHAAMEHTA HeoDX0AMMO, KOTa AHO TpaHWeK HecTabunbHO. MyHAAMEHTI, KOTOPbIe JENAKTCA ANd Npo-
KNAAKK #ecTrkux TpybonpoBogoE De3 ONacHOCTH NPENOMIEHMA WX YKNOHA MAW NOABNEHWA HEHVHHOM M3rkoa, TakKe
NOAX0AAT ANA NpoKNaAkK TpyOONpPOROAOE M3 INACTHYHEIX TPyO.

B HOBEWWMX KOHCTPYKLUMAX YCHMAEHHOMD OCHOBAHMA NOJA NAACTMACCOBLE TpyDONPOBOAL BCE YAl WCNONb3YHTCH
reOCHHTETMHEW B Ka4eCTBe WA0NAUMOHHOMD cNod. [eOTEKCTHAL MCNONLAYETCA B KAYECTEE OTASNAKWErD CNOA, KOTOPHI
pazMellaeTca Mekay POAHEIM TPYHTOM M NOACKINKOW M 3ACkINKOR TpyOONpoRBOAA, NPENATCTEYA CMEWMBAHKWE M NPOHK-
KAHME POOHOTO TPYHTA B MATEPWAN 3aceinkun Tpybonporoda. HpoMe 33U MTe OT CMEWMBAHKMA, CNOW reoTkaHW obnerya-
eT NPOWIBOACTREO 3eMNAHLIX padoT W MOHTa TpyOOoNpoBOAa, 0COOEHHD, KOTMAA B OCHOBAHMK MMEWTCA MPYHTLI B NNa-
CTHMYHOM COCTOAHM M, MbINERMOHLIE W OPraHWYeCKME, HACKILEHHbIE BOAOR TPYHTHIL.

Hise NPUBOAATCA NPUMEDHl KOHCTPYKUMOHHbIX PEWEHWA YCHNEHMA OCHOBAHMA,

"pHMEphI KOHCTPYKUHOHHDIX pEI.IJEHHﬁ YCHNEHHWA OCHOBAHHA
Knn.1u?
JleHTOUYHAA necyaHas Hacbinb:
* TONWKMHOW 25 CM, HO He MeHee yem 15 CM, YNNOTHEHHAR,;
* matepwan: rpybo-, cpefHe-, W MEeNKO3epHUCTLIH NeCcok, CMeWaHHbIH, e3 Neinesu AHbIX Dpakuli, pazmep 3epe
no 20 MM; (NPUMEPHOE PEWEHKWE CM, PUC.)
3| -z = 120 ki
s " 1 — NecYyaHan Hacku Nk
- 2 — BHIPABHWBAKUW KA CNOW
3 — POOHOW TPYHT
Ecmecmaeqdoe ocHoaqqide — necyayas Haceine

Cnabble rpyHTLHI 40 rny6uMHbl 3aneraHuA — h go 1 m:

* CnefyeT NpedyCcMOTPETE NONHYH 3aMeHyY POAHOTD TPYHTA A0 MyOMHEl 3aNeran e Ha WebeHOYHO-NecYaHy o HACKIME
(0ObemHoe cooTHOWeHKMe 1:0,3) MNK rpaBHiAHO- WeBeHOYHYH YINOTHEHHYH HACKING;

Cnabble rpyHTLI rNyOMHOU 3aneraHuA — h cebiwe 1 mM:

* [pABWIHO-NECYaHan HackiNb (0bbemMHoe cooTHoWeHKe 1:0,2) unu webeHovyHo-necyaHan (00veMHOE COOTHOWEHKE
1:0,6) YNNOTHEHHAA HACBING TONWMHOR 0,250 (MUHMMYM 15 CM), NPONOKEHHAR HA CNOW Te0THAHW WNKM NNACTHKO-
BOW CETKM!

B cnydae ycTaHoBkM OETOHHOTO KONOALA CReOyeT NPUHATE NPOTHBOYCAA0HHbBIE MED I,

CTeneHb YyNNOTHE HUA AOMKHA cocTaBnATb 85-90% MopuchuumporaHHon BennunHel Proktor,

B 19109vVd AI9HEIIINAE



NOATOTOBKA OCHOBAHWA

B SEMJIAHBIE PABOTEI

BaD42230

Ecmecmeennsd  epyam  caadod
vecyed cnocobHocmu
1 — rpaBMM HO-NECHaHan UK
WebeHoYHo-NecyaHan HACkIMk

Ecmecmeeqsuild epysm caaboll
Hecyeld cnocoBHocmil
1 - maeKAHO-NECYAHAR WK -
WebeHoY HO-NeCYAHAR HACKIME

2 - BEHIPABHWBAKWMKA CNOW

3 - CNOW M3 reoTKaHW WIKM DETOHHbIA
NEHTOYHBIA GYHOAMEHT

. Eemecmeerntoe ocHogaHie —

ZOVHITIB, EAYOUHG 2072007 CabllE

Im

2 —BhIPABHWBAK KA CNOH
3 — re0THaHb

3.5 ObBCDIIIKA - 3ACDIIIKA

MaTtepHan o6cbinKM

) mpebosaHUa ¥ Kayecmay:

MaTepuan ofCbINKKM JONKEH COOTBETCTBOBATE CNEAYHW WM TpefioBaHK amM:

* HENNOTHLIA MATEPHAN JONMKEH YNNOTHATLCA A0 YAOBNETBOPUTENLHOTO 3HAYEHW A,

* MaTepuan He foneH ObiTb MepantiM, 683 BRpanNeHni KPYMHBIX KOMbBEB NOYBLI, N3 M CHETa,

* MaTepUHan He QONHEH COOePHATh 38PEeH C OCTPbIMK KPAAMM, HE AOMMEH COOSPHATL 3ePeH KpyNHee 60 MM,

* MAKCWManbHad BeNMYWHA 3epeH, HenoCPeACTBeHHO KOHTAKTUDPYHWKMX C TpyOoi He Jon:Ha npebbiwarts 10% oT
avameTpa TpyDbel W He J0NHA Npessiware 60 mm,

0) atd mameptiana:

TpyBONPOBOALl W3 3NACTHYHbIX MATEPMANOB QOMNHHb BbITE 2ACHINAHE CHIMYYHMA TPYHTAMM, TAKMMH HAK: TPABWH, We-
beHb, Nnecok WK cMeck necka W rpaeura (I, IT wnu 11T kateropua).

YnnoTHeHHe o6CbINKH

CTeneHb YNNOTHEHKA O18 NOAYYEHMA HY¥HOA CTAOMABHOCTH NPOAOKEHHOTO TpyDONPOROAA 3ABMCHT OT YCNOBMH Ha-
[PY3KM:

— NOJA A0POTAMK:

* TpedyeMan CTENeHb YNNOTHEH KA ANA 0DCKINKK COCTABNAST MHUH, 95% MBM?

— BHE Jopor:

* nna TpyEOoNpOB0 A0 B, 3AN0MEHHBIX NOJ 4-METPOBLIM CNOEM TPYHTA, YNNOTHEHME QOMMKHO COCTARNATL MUH, 85% MBM*

* 1na TpyDONPOBOAOR, 3AN0MEHHbIX NOA DONbWKHM, YeM 4 MeTpa, CNOEM TPYHTA, YINOTHEHME QONMKHO COCTABNATH
MHUH, 90% MBM*

* MOWHO fefaTe Donee BLICOKOE YNAOTHEHKWE, HANPMMED B CNYYae NOBLIWEHHEIX TpeOOBAHKA K OCHOBAHMID N0 Y-
nafblpaeMoe Bbllle QOPOMHOE NONOTHO,

*) = no Moduguyuposadtold gepcdl Memoda Proctora.

Ofchinka AONKHA YNAOTHATECA MOCACHHO, cnoami no 10-30 cm.

BricoTa ofChINKK HaJ BEpXHER YacTe TpyO bl (NOCNE YNNOTHEHWA) AONHHA COCTARNATE:
* He meHee 15 cMm gna Tpyd gMameTpoM d < 400 MM,

* ye meHee 30 cMm ana Tpyd gMamMeTpoM d > 400 mM,

| 0 - FACHNEG (2pyHm U3 mparied)

I T b - MOAWLHG NPUKDLIMUA

C - AUUMHGA 30H

d - geipastaciowdld crotf

€ - ecimecmeaenyoe Ul yoelimeHHoe ocHoaaH e

Janoaderte mpadiel mpydonposoda (3 380 CmUYHbIX mpyo



OBCBINKA - 3ACBINMKA

06cuinky cneayeT genatb NOCAOMHO CAOAMM TOAWMHOM Ao 1/3 anameTtpa TpyObl (Mamn 0,1-0,3 M), ynnoTHAA nocnepo-
BaTeNbHO KaXAablM cnol. CTPYKTYpa KaXaoro cnof MOXET ObiTb PA3fIMYHON, B 33BUCUMOCTU OT NpUMeHAeMoro obopy-
AOBaHMA W YCAOBKUA TpamOOBKK (CM. Tabauuy).

06cHINKY cnefyeT YNNOTHATL Of-

OBOPFYAOBAHWE W TONLMHA CNOEB NPYHTA TPAMBEYEMOW QBCHINKA TPYEOMNPOBOMA
HOBPEMEHHO Mo 00enm CTOpPOHaM

THN Mecca | MascHMANLHAaR MuHA- KonwacTa0 UNANOD (NPCKETHEEHMA |
ofiopyAceatis | . TONMHA cnoA (W) | WamHEs | npe Tpasdonis) TpybonpoBofa Bo u3bexaHue ne-
s ) LM eMeleHna Tpybonposopa. Cre
rpabkA, |Mn, :m;m flo 5% no Iz 90% no pemell PyoonpoBofAa.
necox |mwm, | o woavdnuaposaH | NopwcbRuspoeah| NeHb YNNOTHEHMA 0OCHINKW onpe-
LIRS ToyGokt HOR BapCHN HOH BADCHH
) WorsoE Prociom | mamona Proctons AAAeT NPOCKT.
—— —_— NlononHeHne rpyHTa O0OCHIMKK
IWoTHO. : 0,10 - 1 3
YTHNTLBEM BAONL TPYOONPOBOAA BLINONHAGTCH
‘-"'ﬂ"ﬂl:'_,“r:l'lﬂﬂ 0,10 0,20 1 3 C BO3MOXHO MEHbLUEW BLICOTHI.
_ Obcbinka TpybonpoBoaa, cornac-
Py.of 0,20 0.50 1 5 pyoonpoBof
T PiaOE L 0,025 ' HO CYWeCcTBYIOLWUM MNpaBuiam,
TR | NONXKHa NPOW3BOAWTLCA nNoOChe
TPAMGORNKS | pogng | 020 . D,50 1 4
pEAAENANLEH- OKOHYaTENbHOTO PACNONOXKeHUA
A
G T I - —_— TpybonpoBoAa B TpaHllee U NpH-
NNy HBE 50-100 0,15 - 0,80 | 1 4 _ _
TRANEORLLMK 5555 65 - T ] ©eMKM 3aKa34YnKOM. ®upma Pipelife
(nnoakacTHORY™ 0G0 | 540 230 580 1 T r NONycKaeT UCNONb30BAHNE TEXHO-
NOrMK, KOTOopaa NoO3BONAET NONHO-
*) — [0 TOro, KaK NpUMEeHAeTCA annapart CTbIO 3aCbiNaTh TPYOONPOBO/ B TPaH-
NN YNINOTHEHUA TPYHTA HAfl BEPXYLWKOW TPyOHI Wlee U TONbKO NOCAe 3TOro BbINOA-

**) — ONA OQHOBPEMEHHOTO YNAOTHEHWUA N0 0benm cTopoHam TpybonpoBofa HATL MCMBLITAHWA HA MAOTHOCTL CO-

eAWHeHUN. JleTanbHble peKkoMeHfa-

LUK MOXKHO NONYUYUTL B TEXHMYeCKoM oTgene dupmel Pipelife. Matepuan obcuinku TpybonpoBoaa JONKEH YAOBNETBO-
PATb TpebOBAHWUAM, AHANOTUUYHBIM TPEOOBAHUAM MOACHINKY.

cnegyet NPUHATL NpefoXxpaHnTe/ibHble Mepbl NPOTUB BO3MOXHOIO
NepemelLeHna TpybonpoBoga.

' He AONYCKAETCA CﬁpElCI:-IBEITI: MacCcy 3eMJIKn C CaMoCBand, npuldena U 7. N. HENOCPERCTBEHHO Ha prﬁbl.

3acCbINKa TpaHLWeHu

K 3acbinKe TPaHWeEW MOXHO NPUCTYNATh NOCne BbINOMHEHWA NOAHOW DﬁEbII'IHM, TpElMﬁDBHM PYHTA U NPUEMKH BbINON-
HEeHHbBIX pafiDT. ,D,D 34aCblNKW TpaHWeW ChefyeT NpOBEPUTL, HE NMONAQ4AK0T 1W B HEE KAMHW, KOMbA 3eMAHW U T. L.

MaTepman, MCI‘IDﬂbByEMbIﬁ onsd KOHEYHOMW 3aChINKMK TPaHWEW, MOKHO BblﬁMpaTb HEe CTOJIb TWATENbHO, KdAK MaTepPKHUan
ans 0O CBINKK. 3acbiNnka 0ObLIYHO BLINOAHACTCA MEXAHUYECKUM CNOCODOM. OHHHHD cnegyer Dﬁpal.l.l,aTI: BEHUMAHWE Ha TO,
4TOOBl B rPYHTE He 6bINO HONbIWINX KaMHEN, KOTOPbIE, Nafad, MOryT NOBPeaNnTb TPyboNpoBOA, NPOOUB 3aLWUTHBIN CNOW
rPYHTA.

Bo BPEMA BbINOANHEHWA 34CBINMKKW PpeKOMeHAVYeTCH PaCcnONOXNTb HAll prﬁﬂﬂpDBDﬂDM CUTHANMHU3aUWOHHYIO NEeHTY WU
CeTKyY C BNAaBA€HHBIM CUTHANW3AUWOHHBIM NMPOBOOOM, 4 HAll T430BbLIMHU prﬁﬂﬂpDBDﬂaMM VCTAHOBUTE npepgynpenn-
TENbHYIO CETKY XeNnToro uBeta WWPWUHOW 40 cM, cornacHo TpeboBaHUAM, KacalowWwuMca ra3oBbix TpyOONpoBoaoB. Tpe-
O0BaHUA K I'IpEﬂyﬂpenMTEHbHDﬁ CETKE KACaATCA TMaBHBIM Dﬁpa3DM paﬁDHDB 3aETpDﬁHM. U}J,HEIKD, ansd obneryeHna Bo3-
MOMHOIO B 6ynym,ew| MNOWCKA prﬁﬂﬂpDBDﬂa B HE34ACTPOEH HOW MECTHOCTMW TaKxe PekOMEeHOVETCA NPUMEHATE OdHHOE
CpefcCTBO. ,[I,aaneﬁmyro 34CbINKY TPaHWEW chedyeT BBINOAHATL I'IDCﬂDﬁHD, cnoamn no 20 CM, YVNJTOTHAA HaH{ﬂblﬁ U3 HUX.

,[l,ﬂﬂ 34CbINKK MOXKHO UCNONB30BATE MaTepUdn U3 ﬂaHHDﬁ MAN UHOM TPaHWeW, COrNacHO peKoMeHOaUWAM, COOePKa-
LMMCA B TEXHWYECKOW AOKYMEHTALKWMN, ,D,MEIMET]J 3epeH Matephand, NCnone3yemoro And 3aCelNKW TPAHLWEW, HE JONKEH
npeBbiWaTe 300 MM, He cnepyet cOpachiBaTh B TPAHILE KaMHKU M 0BNOMKN CKaN, CTPOUTENbHBIM MYCOP C OCTPLIMU Kpa-
AMHA, rpyHT He OONXKeH ObITh 3dMOPOXKEHHbBIM.

B [9109Vd AI9HEIYINAE



OBCBHINKA - 3ACBINTKA

H SEMJIAHDBIE PABOTDHI

Nna Tpy6 auametpom meHbwe 400 MM, ANA KOTOPHIX 3aAWMTHBIA CNOW ODCHINKW HAJ] BEPXHEW YacTblo TPyOLl COCTaB-
naet 15 cM, MaTepuan 3achiNKkK He A0NKeH COflepKaTh KaMmHel, 06NOMKOB, NPEBLIIAWNX 6 CM.

3aceinky TpybonpoBofAa cnefyeT BLINONHATL U3 TAKOTO MaTepuana u Takum cnocobom, yTobel yoBAETBOPUTL TPebO-
BaHWA, NPEAbLABAEHHLIE ANA PEMOHTA JaHHOU TEPPUTOPUMN (JOpOru, TPOTyaphl U T. f.).

CTeneHb YNNOTHEHWA 3aCLINKK 3aBUCUT OT NPeAHa3HaYeHU A TEPPUTOPUN HaJ TpyOONPOBOAOM, HO OHA He [JONXKHA
ObITh HUXKE 95% MoaudULMPOBAHHON BeNUYMHE Proctora ana TpybonpoBOAOB, pa3MelleHHbIX noa aoporamu, 90% nns
ryOOKUX, NPEBLIWAIOIWMX 4 M TPAHIWEN M 85% ANA BCEX OCTANbHBLIX CNYYaeB, €CNN TeXHUUYECKMHM NPOEKT He YCTaHaBAM-
BaeT MHOTO.

Pazbopka BO3MOXHOW, YCTAHOBAEHHOW B TPaHLIen onanybku AONKHA NPOWU3BOAMTLCA OJJHOBPEMEHHO C 3aChINMKOW
TpaHllen npu cobnogeHnn ocobon OCTOPOKHOCTU MO NPUYMHE BO3MOKHOIO 0OBana CTeHbl TPaHLIEH.

3.6 HHUPWHA SAIIOJIHEHHUA 110 OBENM
CTOPOHAM TPYBOIIPOBO/IA

LinpuHa TpaHLIeU

TMI‘I, WWPWUHAa TPpaHWEW U yKpenheHue ee CTeH 3aBUCAT OT pacnofoxXeHWA W Tnaporeolornieckux }’EﬂDBMﬁ, d TdKHKe
oT FﬂyﬁlﬂHbl TPAHWEW W ONPeAeNAlOTCA TeEXHUHECKUM NPOSKTOM.

LUM]JMHEI TPaHWeW A0onKHA NPefoCTaBUTh QOCTATOYHOE NPOCTPAHCTBO AnA HECTeCHEHHOIO NpoBejeHNA MOHTAKHbBIX
paboT M YNNOTHEHWA TPYHTA No obeum cTopoHam TpybonpoBoja. PekomMeHayeTCA NPUHUMATL MUHUMANBHYIO WWPUHY
TPaHWeEW NO HUAKENpUBeOeH HOW TaﬁﬂMLI,E. B chyvae HEDﬁHDﬂMMDETM BLINONHEH A Bonee LIJM]JDHDIH TPaHWeW, ee MaKCH-
MallbHdAA WWPUHA HE AONKHA NMpeBblWdTE TP BHEWHWUX AWaMeTPAd prﬁonposona.

MWUHUMAJbHAA WWAPWUHA TPAHLUEW

HoMWHANbHBINW MUHUMANbHAA
aunametp DN (mm) WUpuHa b’ (mm)
<300 200
300-900 300
900-1600 400
1600-2400 600
2400-3000 900

pu ycTponcTee TpyOONPOBOAOB U3 NNACTMACC Yalle BCEro BLINOAHAOTCA Y3KME TPAHLWEN: C BEPTUKANbHBIMU CTEHKA-
MW C YCTAHOBKOMW PacnopoyvyHOM onanybku AU C OTKOCHBIMKU cTeHKamun 6e3 onanybku. YcTpanBaloTca TaKKe CMeLIaH-
Hbleé KOHCTPYKLMMW Y3KUX TPaHLLEN B 3alMTHON 30He TpybOoNpoBOaa W WMPOKUE C OTKOCHBIMU CTEHKAMU CBLILLE HUX.

C yyeToM yCNnoBUW BLINOAHEHUA Nocneayiolwen obceinku, onanybKy CTEHOK TPaHLLEW B 3alMTHON 30He TpyObl peko-
MEHYeTCA BbIMONHATL M3 JOCOK WHUPUHOU 10-15 cM.

CHATMe onanybku TpaHweu B 30He TpybonpoBoaa cnefyeT AenaTb OJJHOBPEMEHHO C YNAOTHEHMEM OOCHINKY, BbIHU-
Maf No ovYepean JOCKKU OO0 YNAOTHEHUA oYyepedHOoro cnof rpyHTa.



OBCBIMKA - 3ACBINKA

3.7 IIPOKJAJIKA TPYLOIIPOBO/JA OB
HA HEBOJIBIIIOU IVIYBUHE

[TpM HE3HAYMTENLHOM paizMepe CNO9 HAd TpYOOR WAKM B caydae HebonbwWwol rayduHe Npoknagku TpyooNpoBOaa, CO-
CTaBnaWel He Gonewe 100 cM, 3nacTUYHble TpYOONPOBOAL MOTYT NOABEPraTecA AeopMauMK NoJ BAMAHHEM JMHA-
MUYECKMX HAMPY3O0K, ECNW TPYHT B 3aChiNKke He OyOeT Kak cnegyeT ynnoTHeH. B peaynwTate, ecnu He OYOET BEINOAHEHD
HY*#HOe YNNoTHeHKWe, MoryT AedopMHPOBaTCA NOJATNWBLEIE NOBEPXHOCTH Aopor. [loaTomy ana Hemybokux Tpybonpo-
BOACE (MyDWHA NPOKNAAKK MeHbWe 1 M) NOJ NOBEPXHOCTLI Jopor, dupma Pipelife pekomeHayeT YNNOTHATE TPYHT A0
95% MOOMMHUWPOBAHHOW BENWYMHBI MeToga Proctora AnA matepyana BCEH 3aChiNKkK, HAYMHAA CO OHA NO NOBEPXHOCTL
NOPOrW, M MCNONB30BATE ANA 3aCkiNkK FpyHT I wnw II kaTeropuu,

3.8 110/1bOP TPYDb

McxopHOW ToYkol ana nogbopa knacca Tpyh ABNASTCA BENMYMHA NPUKPLIBAWWETO CNOA M KNACCA BHEWHER HAarpya-
KM (pacnonarakTca MW TpyObsl NOg AOPOTaMl MAK BHE MX).

na MMEeKIWEerocs PACNONOMEHHA, TPYHTOBO-BOAHEIX YCNOBKMA, HAMPYy20K nogdop Heobxogumoro knacca Tpyd ocyue-
CTBNAETCA HA OCHOBE CTATMKO-NPOYHOCTHEIX PACYETOR,

prﬁbl HH3KOIo AaBneHHA
HaHanuzauuoHHele TpyObl M3 PP MOMHO MCNONbB30BATE B PAZNWYHLIX TPYHTOBO-BOAHLIX YCNOBMAX. (M, pa3den no cTa-
Ounrzayuu TpyOONPOBOAOE M3 NNACTMACC, NPOKNAALIBAEMbIX B 32MNe,
B oOwMx CNOBaX MOMHO CKa3aTh CNeayHlles:
1. TpyBbl knacca T (SN=8 HH;’MZJ MOKHO WCNONb30BATE NOJ AOPOTaAMM, HEZABWCHMO OT KNACCA HATPY3OK, HA ry0u-
He ¢ 1 no 6,6 M. JononHUTENbHO HEODXOWMO Kaskabld paz genark 0OChINKY TAK, KAk 370 DbIN0 ONWCAHO Bhile,
2. Tpybel knacca N (SH=4 HH/ME) MOKHO YENAALIBATE Ha rAyBuHax ¢ 1 no 5,5 M,
3. Tpyfel knacca L (SN=2 H:Hjmz) MOMHO YENAALIBATE HA MyOWHax ¢ 1 N0 4 M B 33BMCMMOCTI OT THNA HAarpyaku K
YAENBHOMD BECA 3ACHIMKM.

Mpu nopbope knacca Tpyhel W MaTepuana oOChINKK CNegyeT PYKOBOACTBOBATLCA IKOHOMWYECK WM DACYETOM W YYWTHI-
BATh B NPOEKTE BOZMOMHOCTE MCNONLA0BAHKMA POAHOMO PYHTA.

Ina Tpyd Manoro gMameTpa pazHMLUa B UeHe Meway TpYOaMu PaznWYHbIX KNACCOB BechMa OWyTHMA. [TO3TOMY pazym-
HbiM PEWEHMEM MOMKET OKA3aThCA WCNOAL30BAHKME TpyD DONee HMIKOMO KNAcca W OJHOBPEMEHHOE YCTPOHCTRO Nofdo-
DawWero OCHOBAHKMA B MPYHTE.

I'He cnedyem ucnonesoseame mpybei kaacca L nod dopozamu, Komopsie 302pyweHsl MawuHamy Kaacca A.

OpMEHTUPOBOYHBIE BEAMYWHE MAKCHMANEHOW TOAWMHE NPUEPETHA TpyOonpoeogoe M3 PP B 3aBMCHMOCTH OT Knac-
ca TpyDbl, KNACCA HATPY30K a/MallMHAMK NpH YASNBHOM BECe 3ackiNkK y=20 kH MB, YNnoTHeHue ofchingn — 90% Mo-
OMDHUMPOBAHHOKW BENWYKWHBI MeTofa Proctora.,

Kospuitiedm ean . —
~f | HH | HHHHTHT |1 —npna popor [ w II kareropui

mpascnepmE ol 350 s THH T L 2 —ona gopor IIL IV W V kareopu i

3 — nna D0nee BLICOKMX HAMPYaOK

Ha2py3its

Dt o 200enEd Mot s
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B [/JIPABJIMYHECKHUE PACHETDI

TMAPABAWYECKWE PACYHETHI NJTACTMACCOBLIX TPYEONPOBOJOB

4.1 OCHOBHBDIE ITOJIOJKEHHUA 1 POPMYJIbI

[WppaBnnveckue pacueTsl TPYOONPOBOJOB ONpefenaoT TUNopa3mep Tpyd, CKOPOCTU NOTOKA, 3aNONHEHWUA NPOCBETA,
noTepu AaBneHuA. PaccunTbiBAlOTCA OTAENbHBIE YYACTKU CETU MeXaY y3naMiu Ha OCHOBaHWMW 3apaHee 3aflaHHOro NOTO-
Ka. PacueTbl oCyleCcTBAATCA ANA YCTOABIUErOCA NaMUHAPHOTO NOTOKa, T. €. MHTEHCUBHOCTL NOTOKA, NOTEpPU JaBle-
HUA, auameTp TPyObl, LWEepPOX0BaTOCTb BHYTPEHHEW NOBEPXHOCTU HEM3MEHHBI NO BCeW ANWHE [aHHOro yvyacTka. OcHo-
BOW ANA pacueTa NoTOKa ABnAeTca gopmyna:

Q=F v;F=(I+d?%):4
014 KPVYeA020 CeqeHUA
Q=(I*d% v):4

roe: Q - pacyeTHas CKOpOCTb MOTOKA (M3ﬁ:), F - nnowagb cevyeHus (Mz), V — CpeflHAf CKOpPOCTb MOTOKa (M/cC),
d — BHYTpeHHWI fguameTp TpyObl (MM)

CDI'I]JDTHBIIEHHE AOBUAHKEHWA H4 BCEW AMUHE Y4daCTKa PACCHUTBEIBAETCHA HAd OCHOBAHWWK yﬂEﬂbHDﬁ NnoTepkn OaBREeHWA.

YoenbHas noTepA AaBNeHWUA ANA 3aMKHYTHIX TPYOONPOBOAOB NpH yCTOABLWIEMCA TYPOYNEHTHOM NOTOKE pacCYUTbIBAET-
cA na ¢opmyne Darcy-Weisbacha:

i = ((IL-d?): 4) - (v2/2g)

roe: Q - pacyeTHas CKOpOCTb MOTOKA (M3}c), F - nnowagb cevyeHus (Mz), V — CpeflHAf CKOpPOCTb MOTOKa (M/cC),
d — BHYTpeHHUW guameTp TpyObl (MM)

Q={r: d% v): 4 0419 Kpyeno20 ceqenus

Koagpguyuenm audpasauvecko2o conpomusierus: () pacciumsisgemca no gopmynae Colebrook’a-White'a:

1 2,51 k
— = +
"y °g ( R VA 3,71*4:1)
Re=(V:d): v
roe: i — ygensHble NOTEPU OT NPeoJONeHUA CONPOTUBAEHUA TPEHNUA COOTBETCTBYIOT YKNOHY JHA BO BPEMA NPOTEKAHUA CO
CBOOOAHLIM 3€PKaNOM KMAKOCTU MAN YKNOHY NUHWM SAaBNEHUA BO BPEMA NPOTEKAHWUA XMOKOCTU nof fasnerunem, (-);
d — BHYTPeHHWUI guameTp TpybonpoBoga (MM); v — CPeHAA CKOPOCTb NOTOKA (M/C), g — YCKOPEHWE CUILI TAXKECTU
(Mﬁ:z); A — KO3 UUMEHT NUHEWHOTO conpoTuBieHund; Re — uncno PenHonbaca; N — KoadhpUUHUEHT KuUHeMaTUYECKOW
BA3KOCTH (Mzﬁz) (ana Bofbl npu Temnepatype 10°C, v=1,308 - 1072 m/c); K — KO3 MULMEHT LWepOXOBaTOCTH
[lna pacuyeTa MHTEHCMBHOCTW NOTOKA NPM HENONHOM HanoNHeHWW TpybonpoBoaa ucnonb3yeTca popmyna Brettinga:

U/ Q = 0,46 - 0,5 cos (n+ (h,, : d)) + 0,04 cos (27 (h,, : d))

rpe: 0 — CKOPOCTb NOTOKa MPU MOJHOM HANOJHEH!M KaHana (M3 /c); (j, — UIHTEHCMBHOCTL MOTOKA NPU HEMONHOM HANoN-
HEHUW KaHana (M3ﬁ:); d — BHYTPEHHUW nameTp KaHana (Mm); hp — BbICOTA YaCTUYHOTO HaNONHEHWUA KaHana (M)

Q=F-v; F=(II- d2) | 018 KpYa1020 ceveHus
Q=(I*d% v): 4

roe: Q — ckopocTb NOTOKa (MBXC); F - nhowapnb ceyeHus (Mz); V — CpeflHAA CKOPOCTb NOTOKa (M/C);
d — BHYTPeHHWI guameTp TpyObl (MM)

LiIFE©




TMAPABAWYECKWE PACHETHI NJIACTMACCOBLIX TPYBONPOBOJOB

Ha npakTuke ruapaBnanyeckue napameTpsl TpyOONPOBOAOB PeAKO PacCcyMTHIBAIOTCA NO 3TUM dopmynam. Yalle uc-
NONbL3YIOTCA CNeunanbHble rpatukn U KOMNbIOTEPHBIE NPOrpaMMbl.

Tpy6bl u3 PP Pragma®

k=0,25 MM — gna nepegatowero Tpydbonpoeofa 6e3 6OKOBLIX OTBETBAEHWUI, WA NMPU HEDOOABLWOM MX KONMYeCcTBe (rpa-
QUK N2 7),

|<=U,4 MM — OJA Nepeddlolnx T]J}r'ﬁDI'I]JDBDHDB ¢ HBOKOBbIMWU OTBETBASHMAMMU W OONOAHWUTENbHEBEIM DﬁﬂpyﬂDBaHMEM
(C y4yeToM NOKanbHbLIX CONPOTMBAEHUIN Ha W3rnbax, TpoMHMKax U T. N. (rpadnk Ne 8 gna Tpybd Pragma®).

4.2 YKJIOHBI, CKOPOCTHU IIOTOKA
1 HAITIOJIHEHUE TPYBEOIIPOBOJIOB
HAPYKHOU KAHAJTU3AITNU

YKNOHbI U MUHUMANIbHbIE CKOPOCTH

CornacHo CHull 2.04.03-85 «Kananuzayna. HapyHble ceTU U COOPYKEHMA» HAaUMEHbLI We YKNOHbI Tpybo-
NPOBOAOB WM KAHANOB cnefyeT NPUHUMATL B 3aBUCUMOCTU OT AONYCTUMbIX MMHUMaNbHbIX CKOPOCTEN ABUMKEHUA
CTOUYHbIX BOJ.

HaumeHbluMe yKNOHbl TPYOONPOBOAOB ANA BCEeX CUCTEM KaHaNM3alUMK ciegyeT NPUHUMATL gna Tpyb auamer-
pamu: 150 mm - 0,008, 200 mm - 0,007,

B 3aBMCMMOCTH OT MECTHbIX YCNOBUA NPU COOTBETCTBYIOWEM 000CHOBAHMU ANA OTAENbHbIX YYACTKOB CETU J0-
NYCKAaeTCcA NPUMHUMATb YKNOHbI ana Tpy6 auamerpom: 200 mm — 0, 005, 150 mm - 0, 007.

VKNOH npucoefMHeHUA oT foXKAeNnpUeMHUKOB cneayeT npuHumate 0,02,

BaxHbiMm TpeboBaHMEM, KOTOPOE HYKHO YYUTHIBATL NPU noabope ykNoHoB TpyOoNpoBOAOB, ABNAETCA obecneyeHne B
CETU YCNOBWUA CaMOOYULIEHUA, T. €., HYKHO NOOUTLCA TaKUX MUHUMANbHBIX CKOPOCTEW, KOTOpPLIE He AONYCTAT 0bpa3o-
BaHWA Ha gHe TpybonpoBoAa OTNOKEHUN.

TBepable YacTulbl, — HAaNpUMep, NecoK, — MOryT CKanAWBaTbCA HA [JHe KaHana BNAOTb 40 €ro NONHOTo NepeKkpbITUA,
COrNAcHO Yy TPEHUA YacTul,.

h, /d=1/2(1-cosb)
rne: hy — BbICOTa 3aN0NHeHWA KaHana (M); d — BHYTPEHHUM AUamMeTp (MM)

Ecnn 6 =35° (COOTBETCTBYIOWMI YrON TPEHWUA ANA TBEPObLIX YacTUL, COlepXKallMXCca B CTOKe), Torga:
h,/d =0,

CKkopocTu, KoTopble obecneynBaloT camoounlleHne TpybonpoBoAa NP NONHOM €ro 3anoNHEeHUM, He JONXKHb ObITh
MeHblle, Yem: V., =0,8 Mm/C B PekanbHOU KaHanuzauuu, V = 0,6 M/C B JOXK[EBOWN KaHanu3aLuu,
Vegy =08 M/C B obllern KaHanu3ayuuu.

CoY
Co

PekomeHgyemble (4n8 onpeaeneHus YKIOHOB) CKOPOCTHU HE AOMXHbLI NPUHUMATLCA B KaYeCTBe HeM3MeHHbIX. OHK 3a-
BUCAT OT JMameTpa KaHana (QONXHbI BO3pacTaTb N0 Mepe YBeNUUYEHUA JUaMeTpa).

YtoObl gaHHOe ycnoBue OLINO BLIMONHEHO, MUHUMaNbHLIE YKNOHBI TPYOONPOBOAOB BLIYMCAAIOTCA NO CNeAyioLLen
Qopmyne:

iy = 1/d

rge: d — BHYTPEHHUU auameTtp (M)
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WA PABJHUYHECKWE PACHETBLI NNACTMACCOBBIX TPYBOTPOBOJ OB

B 'MJPABJIMYECKHE PACUHETBI

MUHMMANEHBIA THAPABNMHECKWH YKNOH, KOTOpLIH ofecneyrBaeT CaMooYMILEHHe KaHana, MOXHO BbIPa3WTh Kak Co-
NpoTHBNEHWE TPEHWA Meddy CTEHKOW JAHHOTD CRYEHWA W NpoTE 4L MM NOTOKOM,

MUHHMANEHBIF FrHApaen HYEC KA VENOH BbIHWCNASTCA MO CIJDDM}’J'IE ANA CpedHelro KacaTeNbHOTO HATAKEH MA 4Tx:

T=vyR+1

e ¥ — YAeNbHbIA BeC CTOKOB I:HI'/M?’); R — rugpaenuyeckui paguyc (M); 1 — THAPaBNHYLCKH |
YENOH (o)

HeHcTeMTENbHOS KACATENLHOE HATAMEHHE T BEIYMCNAETCA No Gopmyne: T, =y R 1+ ky

rae: R = d/4 ana kpyriblx, NOAHOCTbH 3ANOAHEHHbIX TPy, Kq — NONPABOYHBIA KOIDEULHENT,
k= f(h,/d); d — BHYTpeHHUA anamerp (Mm); kq — npuHuMaeTca no kpueoi — R /R w3 rpa-
Qi ka Ne 4

oTchga: T, =y+1+(d/4) (R, /R)

[locne HekoTOpbix NpeolpasoBaHWi aHHOH GOPMYNLl W BEBOAA 3HAYEHWA T MWHMMANEHBIA TMAPABNMYECKHH YENOH
s . + _ -1
O¥OeT BBIMUCAATECA N0 ChefyWeil opmyne: 1, 0 =T+ (4/g) (d- (Rﬂ/’R})
[Ina nosaeBblX CTOKOB?
YCNOBME MCNOAHARTCH, eCnK To=1,5 Tla ana nomaesblx cTokos; T,>2 [1a
nna OBITOBLIX CTOKOR
: _ -3 -1
iy gy = 0,612-102 . (d- (R /R))

s OLITOBbIX CTOKOB
_ -3 -1
g = 0815107+ (d- (R, /R))

Y

YKNOH U MaKCHMaNbHble CHOPOCTH
MakCcHManbHble JOMYCTHMbIE YWETOH TDF@DI’IDDBD,D,DE FABHMCAT OT Or-

40 e
e LILILLE | PAHMYEHMA MAKCMMANLHbBIX AONYCTHMMBIX CKOPOCTER NOTOKA cTOKa. 3TO
e CBAZAHO C BHITMpPAHMWEM MaTepWana CTeHKM TpyObl, 0COOEHHD B HUMHE
) &€ YACTH, TaM, rae CTOKKM HecyT ¢ coboil HonbWoe KONMYECTRO NeCcKa W
| NpoYMx TREPAbIX YACTHL. MHOTOYMCNEHHbIE MCCNedoBaHKMA TpyD M3 no-
e ) NUMEPOB NOATEEPAMAM A0CTATOYHO DOMbIWYH WX YCTORYKMBOCTE HA CTH-
- I AL paHKe W KOPPO2HID, KOTOPEIE 3HAYWTENBHO NPEBLILAKT YCTOH4HBOCTE
EIED Lt RTINS DETOHHbIX, Kepamuyecklx W #/0eToHHbix TpyD. MaHoc Tpyd W3 nnacTuka
ASTREART IR IR Ll B pe3aynbLTaTe TPAHCNOPTHPOBKM BABECH, COASPsKALIEH NeCok, coCTapna-

—— R— eT 0,5 MM 33 100 neT skcnnyataumi.

HecMoTpa Ha DONbWYH YCTORYMBOCTE NAACTMACCOBLIX TpyD, MIHOC CTEHOK B pPe3aynbwTaTe BO3ASHCTEMA abpazvea M
KODPOZWMK JOMKEH YYMTEIBATECA NPM NPOSKTMPOBAHKM KAHANW3AUWOHHEIX cucTem, Dupma Pipelife pekomen oyeT, yTo-
Obl MAKCHMaNbHbIE CKOPOCTH He npeeblwank 0,5 m/c. CooTBETCTRYHWME 3TOR CKOPOCTH YKNOHLI 33aBWCAT OT AWameTpa

TPYOR M NPMHATOTO HANONHEHKA, OPUEHTHPOROYHEIE BEAMYKHEl YENOHOE TpyDONPOBOAOE NPMBOAATCA B TabAMLe.
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TMAPABAWYECKWE PACHETHI NJIACTMACCOBLIX TPYBONPOBOJOB

YKJOHbI TPYBOMPOBOAOB KPYINOI0 CEMEHUA
NMPU MAKCUMAJIbHBIX JONYCTUMbBIX CKOPOCTAX

AnameTtp TpyObl {MM) YinoH (%)

200 23,0
250 16,7
300 13,2
400 9,0
500 b,/
600 5,2
700 4,2
800 3,7
900 3,0
1000 2,7

[PA®UKWU ONA TUAPABJIUYECKUX PACYETOB

[PAOUK N 7

[Todbop zudpasauveckux napamempos 044 KAHOAU3AUUOHHLIX mpyl Pragma® u3 PP

no thopmynam Darcy-Weisbach/Coolebrook-White dng k=0,25 mm, memn. °C
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WA PABJHUYHECKWE PACHETBLI NNACTMACCOBBIX TPYBOTPOBOJ OB

B 'MJPABJIMMYECKHME PACUHETBI

PAPUKKW 0NA THAPABAUYECKNX PACHETOB

FPADHE Me 8

flodfop sudpaetyecktix napamMempog 048 Kadanidzayuodsex mpyd Pragma® uz PP
no gopmyaar Darcy-Weishach/Coolebrook-White

nna k=0,40 mm, Temn. 10°C,

MIHTEHCHBHOCTL NoToka {,D,MB/C]
" swzen® & BOREEE K B

. -

YKNOH (%)
HE i!:gﬁﬂﬂ I el L

HOMWHANbHBIA AMaMeTp dn (MM)

PADPUKW ANA TUAPABAUYHECKHUX PACHETOB

FPADHK Ne 3
Hag onpedeqenqus duaMempog pebplicmex mpyd Pragma® (s PP
no Gopmygam Darcy-Weisbach/Coolebrook-White
dag k=025 mM, memn, 10°C,
MHTEHCHBHOCTE NoToka O I:,EI,MB/C)

" ReRER® M RYREEE

{
|

YENOH (%)

HoMWHaNbHbIA auametp d, (MM)
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W PABJIHUYHECKWE PACHETBLI NNACTMACCOBBLIX TPYBOTNPOBOJ OB

TPAQUKK ANA TMAPABAUYECKHUX PACHETOB

FPADMK Ne 10 g onpedeqediin 02
pazMenos 20ptzoEmos t nod- 8 8441 : ) 435 I N
wmoyentil anasog Oemogol] .4 HisaloRiii R e R, Ceete ot TS, SRS REEERI N
HOHATUGUUT N0 opMyaGH 9% | |
Chezy dag k=1,0 MM, memn, 10°C, D&7
npi Hanoadesuld h/d=0,5 08 -
1
15
= 4
- 15
€L
= 3.3
=
10

152 3 10 20 0 100 200

PAcYeTHAA WHTEHCHBHOCThL NOTOKA g {,qm?’/r:]l

1 — BepxHee orpaHuyeHne ana TpyOONpPOROAOR B 30aHK AX
2 — BepxHee OrpaHKWyeHue Ona HapyKHblx Tpybonpoeogoe no PN-02/B-01707-4

TPADUKWA ANA TUAPABAWYECKWNX PACHETOB

FPADHMK Ne 11 lng onpedeqedis pazMepos 2opuzosmos U nodgmovesuld kavasos
senesold wanastzauul ne dopmyaas Chezy dag k=1,0 MM,
memn. 10°C, npu vanoadesuld h/d=0.7

[ LkopocTe (M/C)F 1S 5 1 — BepxHee OTpaHHYEHKHE
1\ L +_ | + ona TpybonpoBo o
04 | B 3aHHAX
I 1 ANEAG ? — BepXHee orpaHuyeHne
ut?; | .;:r:“;_ 018 HAPYHHbIX
| R AN\ TpyOONpoBOACE
i 1 ¢ B\~ no PN-02/B-01707-5
= MY NS,
= 7 LALL] e N |
= 25 | 1\ :
3,3 1
&
10 L

PACYETHAA MHTEHCHBHOCThL NOTOKA (,qmg’/c}
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OMNOPHBIE BIOKH

B TEXHOJOI'MA ITPOKJIAJIKI 1 MOHTASKA TPYDB

PAPUKKW 0NA THAPABAUYECKNX PACHETOB

FPADHK Ne 12 laq onpedeneniis paamMenos eoptizoamos U nodimoyeqtd kanaroe obed kaqaauzaqil
no Gopmyaar Chezy dag k=1,0 mu, memn. 10°C npd vanosgesuy h/d=0,7

0.2

I N[ T CropocTe (M/C)

|
TN, 'R

04
0,5

067
0.8 |

1

15
9 |
25

33 |
5.

I

YNOH (%)

10 |

[ ’ | ! ]
15 2 S 10 20 al 104

PacHeTHan WHTEHCWBHOCTE NOTOKA 45 (AM3/C)

1 — BepxHee OrpaHudeHne ona TpybonpoRoa0E
B 30AHWAX

7 — BEPXHEE OTPAHHYEHWE ANA HADYHKHbIX
Tpybonpoeogos no PN-92/B-01707-6
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