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BUKOPHCTAHHSI CYYACHHMX 3ACOBIB O3UIIOHYBAHHS
®IPMU TRIMBLE HA OCHOBI TEXHOJIOTTi GPS ITPH
BYJIIBHUIITBI TOPU30HTAJILHOT'O TPYBYACTOI'O
TPEHAXKY

B craTTi HaBoAMTHCA aHATI3 cydacHoro odiaananus ¢ipmu Trimble
JJIS1 IO3MLIOHYBAHHS PEeHOYKIAa1a4iB NpH OyNiBHULITBI TOPU30HTAJIb-
HOr'0 TPy04acToro ApeHaxKy.

Knrouosi cnoga: ropu3oHTAILHUI TPYOUACTHI APEHAK, EKCKABATOP-
npenoykiaanad, GPS cuctemu.

IIpu mpoBeaeHHi rigpoMeiopaTUBHUX POOIT I TOTO, MO0 BiJIIOBI-
JlaTH BHCOKMM BHMMOTaM Cy4acHOro OYZiBHHIITBA yce dacTime i Jactime
BHUKOPHCTOBYIOTHCS CUCTEMH KEPYBAHHS MAaIIMHAMH, IO JI03BOJISIIOTH 3 BH-
COKOIO TOYHICTIO BUKOHYBATH 3€MJISIHI pOOOTH, 30KpeMa MeXaHi30BaHUM
CII0COOOM.

B nonepennix myoumikauisix [1, 2] posrisganiuce 0cOOIUBOCTI BUKOPH-
CTaHHS 1 KOHCTPYKIi] MamuH a7t OyJiBHULTBA TOPU3OHTAIEHOTO TpyoOUac-
TOr0 ApPEHaXy TPaHIICHHNM Ta Oe3TpaHIIeiiHMM CIIocoOOM, 1€ BKa3yBa-
JIOCh, IO IS 30UIBIICHHS IPOIYKTUBHOCTI JIpEHOYKJIaadi, K 1 OLIbIIICTh
Cy4acHHMX 3E€MJICPUHHHUX Ta 3eMJIEPUHHO-TPAHCIOPTHUX MAIIMH, OOJIaaHy-
IOTBCSI CUCTEMOIO MO3HII0HYBaHHs (200 OiJbII TOYHO — CUCTEMOIO JTOTPH-
MaHH;I IPOSKTHOr'O TIOXMJIY JPCHH).

BukopucTaHHs CydacHHX CHCTEM ITO3HIIOHYBAaHHS B MOEIHAHHI 3 MOX-
JIMBICTIO KOHTPOJIO IIEpeMillIeHHs 00'€KTa B peabHOMY 4aci JO3BOJIMIIO 3a-
Oe3reynTy Maibke aBTOMAaTH30BaHy poOOTYy 3emilepuitHMX MammuH. Ilpm
IOMY iH(pOPMAIIiS PO MOJIOKEHHS 00'€KTa MO0 BHUXIJTHOTO ITYHKTY BH-
KOPHCTOBYETHCS JJIsl CITUTBHOTO aHATI3Y 3 1HIIMMH JaHUMH, OAEP>KyBaHUMHU
BIJI IIJTOTO sy MATYMKIB, TAKUX SK JIA3€PHI CKaHEPH, YABTPA3BYKOBi JatT-
YHUKU a Takox cucremMun GPS.

ABTOMaTH4HI CHCTEMH, SIKi 3aCTOCOBYIOTHCS Y OyIiIBHUITBI MOXKHA PO3-
JUINTA Ha JBI TPYIM: TpaJuMiiHI CHCTEMH aBTOMATHYHOTO KEpYBaHHS
(ymoBHO 2D cucremu) i HoBiTHI 3D cucremu.

VY TpamumiifHuX cHUcTeMax 3IIHCHIOETECS KOHTPOJIh BHCOTH POOOUOTO
oprany (i qpeHOyKIanadiB — MTMOMHE BKJIAJAHHS OPEHH) 1 iHOAI more-
peunoro yxwiry. /s takoro poay po0it ynponosx octanHix 40 pokiB, Bu-
kopucroByetbcss GPS.
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Bona npuiinuia Ha 3aMiHy CHCTEM 3 KOHTPOJIEM ITOJIOXKEHHS 32 30BHIII-
HIMH KOIlipaMH MOYaTKOBOT'O PIBHA — 3 KOMIPHUM TPOCHKOM abo IpOTOM,
4yepe3 LN psiJ CYTTEBHX IIEpeBar, a came:.

- epekTHBHE iHTETpOBaHE PILlIEHHS, SIKE JIO3BOJISIE IIPOBOUTH OHOYA-
CHO OOCTEXKEeHHS JIUISHKH, MPOEKTYBaHHS MOBEPXHi, IIPOEKTYBAHHS JpeHa-
XKy B IUIaHI Ta 32 BHCOTOIO, BUKOHAHHS pOOIT 3 OyAiBHUITBA JPEHAXHUX
JIHIN 32 3aJJaHUM TIOXWJIOM 1 Iepesiada peajbHOro IOJIOKEHHS APEHAKHUX
JiHIA B KIHIIEBUH TIPOEKT;

- mporpamHe 3a0e3nedeHHs A1 aHali3y HOBEpXHi 3eMJIi Ta ONTUMA-
apHOrO 3D npoeKTyBaHHS IpeHaXy B Cy4aCHHUX IIPOrPaMHHX IPOIYKTaX
(3oxpema Surface Farm Works ™);

- MOYKJIUBOCTI ONIEPATUBHOTO ITPOCKTYBAHHS;

- GipMOBI1 TEeXHOJIOTI KOMITEHCAIil HEPiBHOCTEH IMOBEPXHI 1S 3a0e3-
niedeHHst TouHoro 3D no3urtionyBaHHsA, 30kpema T3™,

- Oe31mpoBiHA Iepeava JaHuX Mixk (epMoro 1 odicoM, OyaiBeTbHUME
MaIIMHaMH 1 poOOYNMH Ha 00’ €KTI.

IIpu 6yaiBHMUTBI ApeHaxy 3a TexHonoriero WM-Drain 3abe3neuyeTs-
sl HaliOUIbII ToYHe (HA CHOrOAHINIHIN JeHb) 3D-NpoeKkTyBaHHS ApEHAXKHOI
CHCTEMH, IO ITOKpAIIy€e BPOXAaWHICTh CIIBCHKOTOCIOAAPCHKHUX KYJIBTYP 32
paxyHOK 3JiHCHEHHS! KOHTPOJIO i ONTHMi3alii MOJOKEHHS PiBHIB IPYHTO-
BHX BOJ Ha BCili TepUTOpii MEITIOpOBaHOI AUISTHKHU BIIPOIOBIK BETEeTaIlifHOTO
niepioxy, IO HE JIOMYCKa€e IEePE3BOIOKEHHS POCIHMH, BUKIIIOYAI0UH (opMy-
BaHHS IPOMHBHOTO PEXHMY, 1 BIATIOBIJHO 3BOAWUTH A0 MIHIMYMY BTpaTé
MO)KMBHHUX PEYOBHH i3 IPEHAKHUMH BOJAMH.

B nanmii yac y 6araTbox OyaiBeabHuX ¢ipMax ycboro cBiTy AJIsl KOH-
TPOJIIO TTOJIOXKEHHSI poOOYOro oOJIaAHaHHS 3EMIICPUIHOI TEXHIKH, 30KpeMa
JIPEHOYKJIaIaviB, BUKOPUCTOBYIOThCss GPScrcremu BUpOOHUIITBa KOMIaHI{
Trimble (puc. 1), Tomy po3risiHeMO Ha iX npHKiIaai OyaoBy i poOOTy aBTO-
MaTHYHUX CHCTEM KOHTPOJIO MOJOKEHHS PoOOYOro opraHy JApeHOYKIaza-
qa.

Ilix yac miAroTOBYOro Mepiogy OCHOBHUMH €TamaMu poOOTH CHCTEMHU
€ 30ip Tomorpa¢ivHUX DaHUX MOBEPXHI 3€MJli, X aHaJi3, IPOEKTYBaHHS B
pexxumi 3D cucremaTtndHOro IpeHa)ky — BCTAHOBJICHHS HOTO KOHCTPYKIIIi,
po3TalryBaHHs APEHAXHUX TPYO, a TAKOXK Mi0ip PEKOMEHI0BAHOTO JiaMe-
TpYy TpYOH.

306ip 3D nmanux B moni 341HCHIOETHCS 3 BUKOPUCTAHHAM CHCTEMH oOcTe-
xerns WM-Topo™ a6o FmX® 3 BGyI0BaHMM [HCIUIEEM, 3MOHTOBAHMM Ha
JIETKOMY BCIOAUXOJi (Hampuknan kBaapouukii). Cucrema OOCTEKEHHS
WM-TOpPO BUKOPUCTOBYETHCS 3 METOIO 300py TomorpadidHux AaHux, abo
po3pi3y JiHil, B TOMY YMCIi 1 B MiCLX, HEAOCTYITHUX JUIS TPAHCIIOPTHHX
3ac00iB, a came: KaHaB, 3a00JI0YEHNX TOJIIB 1 TOJIB 31 3pUIMMH KyJIbTypaMH.
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Puc. 1. BKJIaaH;I zipéﬁancsf B

o

Jlucrreit FMX® 3aCTOCOBYEThCS 1Sl BUSHAUCHHS TIOJIOKEHHS TOPH30H-
tanel, pisuux tpac (xkomyikamii, JIEII, TpyGompoBogiB Ta iH.) i BHyTpi-
MIHIX JaHuX mons (puc. 2).

Amnani3 nanux 3D moniB mpoBOIUTHCS 3
BHUKOPHCTaHHSIM NpOrpaMHoOro 3abesre-
uenns Surface Farm Works ™is toro,
100 Matu OiIblle TOYHOI 1 HA0YHOI iH(DO-
pMatii Ipo ApeHaXkHi pilleHHs 1 IUIaHH:

- TIeperIIsy JaHuX i Oyab-sIKUM KYTOM;

- po3TamnryBaHHsS BOZO300piB Ha MO Ta
iX TpHB'sA3Ka M KOHKPETHHH KOJIEKTOP
4M KaHal, ®

- IUTAaHOBE TMOJIOKEHHSI OCYITYBAaHOI Me- Puc. 2. Jlnceit FmX
pexi;

- HasBHICTb CTPUJIOK JI03BOJISIE BU3HAYUTH HANPSIMKHU ICHYIOUMX HPUPOA-
HiX MOTOKIB OBEPXHEBUX 1 BHYTPIIIHHOIPYHTOBHX BOJ,

- TIEperJIsi] JaHUX OIS 1 aHalli3 aepo(OTO3HIMKIB ISl BUPIMIEHHS Pi3HUX
3ajad.

[IpoexTyBaHHS i MepeBipKa IPEHAXXHOI CHCTEMH BiIOYBAa€THCS 3 BUKO-
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PHUCTaHHSAM CHELiabHOrO MPOrpaMHOro 3abesnedyeHHs (puc. 3) MOIENo-
BaHHAM B pexxumi 3D noBepxHi 3eMITi Ta KOHCTPYIOBAHHS JPEHAXHUX JIiHIH
Ha X0xy, 63 HeoOXiTHOCTI 3aJIUIIATH CBOI TPAHCIIOPTHI 3aCO0H.

Jla Toro, mo0 po3paxyBaTH PEKOMEHIOBAHUH AiaMeTp TpyOu I 1a-
HOI KOHCTPYKIIi, 1 IIBUAKO Ta €(pEeKTHBHO BUPOOJIATH ONTHMAJIbHI KOHC-
TPYKLIT JpeHaxiB nporpamMuuid moayias WM-Drain Bukonye:

- aBTOMAaTHYHO OOYHCIIOE JiaMeTp TpyOu (3 BpaxyBaHHIM XapaKTEPHC-
THK MiCIIEBOCTI, TTMOUHH, KOe]illi€eHTa CTOKY);

- CTBOPIOE ONTHMAJIbHI KOHCTPYKLIi JPEHAKIB 3 BEIUKHX (KOJIEKTOPH) i
Manx (apeHu) TpyO Oe3 pydHHX pPO3paxyHKIB;

- PO3paxoBYe BUTpATY UIsi KOXKHOT'O KOJIEKTOpa, OepydH /10 yBaru poib
cepeHbOl IOBXKHUHH, MiHIMaJIbHY JIOBXXHHY APEHAXKY 1 HOTrO T'yCTOTY.

[porpamue 3a0e3neyeHHs] BUKOPUCTOBYIOUH IIU(POBY MOJENb ITOBEPX-
Hi BuBomuTH ii Ha FMX® juciuieii i 3 1omomMoroxo ¢yukuii Autoslopeorie-
paTop MoXKe OTpUMaTH ONTHMAaJIbHI INIMOWHN BKIIAJaHHS APEHAXY B KOXKHIN
KOHKPETHIH TOYIlI TOJISA, B PE3YyJIbTAaTi YO0 3MEHIIYETHCS BTpATa IMOXHUBHUX
PEUOBHH B IPYHTOBHX BOJIaX.

Bkiamanns qpeHaxy B TOJ 3MIHCHIOETHCS 3 BUKOPUCTAHHIM MPOrpam-
Horo mMoxyns WM-Drain 3 Bisyamisamiero npouecy Ha aucraei FmX® i 3a-
crocyBaHHI TexHoorii 3D kepyBaHHS MamIMHOIO 3 00JIaJHAHHIM KOMIaHii
Trimble qyis Tounoro BcraHOBJICHHS TPYO:

- AaBTOMAaTUYHHUN KOHTPOJIb 1 PETyINIOBaHHS TJIMOMHN BKJIAJAHHS JpeHa-
XKHOI TpYOKH 3a0e3meuye ii MpaBUIIbHE ITOJIOKEHHS, SIKE BiJIOBiNaE po3po-
OJIeHOMY IIPOEKTY;,

- HoBUH 3-X ocboBuil natunk IMD-600 kepye rinubuHOI0 pobodoro op-
rany (Hoxxa) IpeHoyKJaaaya;

- B nporeci BukopucroByerscs GNSS RT KB mnoegmanni 3 T3 ™
Enhanced Terrainns kommeHcarii poOOTH TEXHIKU 32 JOMOMOIOI0 HOMpa-
Bku Ha 3D mo3urionyBaHHS;

- TIPY CTHKaHHI JPEHAXHOTO ILTyra 3 HECHOAIBAHOIO IiI3EMHOI0 Iiepe-
IIKOJIOI0 € MOXJIMBICTH OIEPATHBHO MPOBECTH KOPET'YBaHHS MPOEKTY i 00i-
WTH NEPEHIKOY.

OtpumMana B rponeci OyIiBHUITBA APSHAXKHOI CHUCTEMH KapTa BigoOpa-
Kae peaJbHE IOJOXKEHHS BCTAHOBJICHNX JPEHAXKHUX TPYO Ta KaHATIB 1 B
MalOyTHbOMY IIi 3alMcH BUKOPHUCTOBYIOTHCS IJISl IIPOBEIEHHSI OOCIyroBy-
BaHHS JaHOi Mepexi, a00 MpH MOzepHi3alil Ta pO3MIKPEHH] JPEHaXHOI CH-
CTeMH, yB'sI3Ky i1 B €AMHUN KOMIUIEKC 3 PO3MIIIEHUMH HOPYY CHCTEMaMH.
JlaHi pe3ysbpTaTy CTAlOTh MOXKIIMBUMHU 3aBJISIKH HACTYITHOMY:
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Puc. 3. AHaui3 faHuX T0JIs 3 BUKOPHCTAHHIM IIPOrPaMHOr0 3a0e3MeYeHHs
Surface Farm Works ™ pexxumi 3D

- IIpH KOHTPOIi JpeHOyKiIaJa4ya mporpamMHuM mpoxyktom WM-Drain
BiOyBa€THCSl aBTOMAaTHUHE (POPMYBAaHHS i CHHXPOHHUI BUBiA 300paskeHHS
Ha ekpaH 3D xapTu IpeHaXHOI CUCTEMU B 11 pealbHOMY TIOJIOKEHH,

- mporpamue 3abe3nedyeHHs 103BoIse 3 qornomororo Moayist Connected
Farm mepenaBatu maHi moBepXHi 3eMIli, IMOJMOKCHHS JPCHAXKHUX JIHIN Ta
iH., B o(ic, e BoHU OymyTh 30epeKeHI He3aISC)KHUMHU MIapamMu. B momais-
oMy IIi JaHi MOXXYTh BUKOPUCTOBYBATHCH JUIS TPOBEICHHS Pi3HUX CKC-
IUTyaTalifHUX 3aXO0/iB HAa CHCTEMi, a TAKOX JUIS TPOBEICHHS B ITOAAJIBIIIO-
MY KalliTAIEHOTO PEMOHTY 200 PEeKOHCTPYKIII.

OTxe, 3 MPOBEIECHOI'0 aHATI3y MOKHA BKA3aTH, [0 BUKOPUCTAHHS IIPO-
rpamuoro moayast WM-Drain kommnawnii Trimble qyis OyaiHuirsa apenaxy
Mae TiepeBary:

- BHKOHAHHS BCIX JPEHaKHUX POOIT BiA MpOEKTyBaHHS 10 OyAiBHU-
[[TBa 3 BUKOPUCTAHHAM OHOTO TIPOIYKTY;

- edekTuBHICTh podoTn 30inbmHThEes 10 20% B OPIBHSAHHI 3 BUKO-
PHUCTaHHSM JIa3epHOr0 O0NaJHAHHS (HAMPUKIA[ POTALIWHOrO JIa3€pPHOrO
HiBeNTipY);

- BHUKOPHUCTAHHS 3 OyIb-IKUM THIIOM JPEHOYKIIAJadiB. CAMOXITHUX i
MPUYINHAX, TYCCHHIHUX a00 KONICHUX, 3 MOXIIUBICTIO 3a0e3redeHHs Oi-
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JBIIOI aBTOMATH3aLil IPOLECY BKIAJaHHS JPEHAXy MUITXOM yCTaHOBKH
MEXaHI3MY «IiJPYyIIOBAHHSI».
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USE OF TRIMBLE COMPANY MODERN POSITIONING TOOLS
BASED ON GPSTECHNOLOGY INHORIZONTAL TUBULAR
DRAINAGE CONSTRUCTION

The article analyzesthe advanced equipment for positioning of
drainage machinesfor construction of horizontal pipe drainage.
Keywords: horizontal pipe drainage, drainage machines, GPS systems.
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HCIIOJb30BAHUE COBPEMEHHBIX CPEJICTB
MNO3NIMOHUPOBAHUSA ®UPMbI TRIMBLE HA OCHOBE
TEXHOJIOI'MU GPSITPU CTPOUTEJIbCTBE
T'OPU30HTAJIBHOI'O TPYBYATOTI' O IPEHAKA

B craTbe aHanu3MpyeTCcs cOBpeMeHHOe 0GopynoBanue ¢pupmbl Trimble
AJ1S1 TO3UIMOHMPOBAHMS APEHOYKJIATYHKOB NPH CTPOUTEIHCTBE IOPH-
30HTAJILHOIO TPY0YAaTOro JpeHaska.

Knrouegvle cnoea: ropu30oHTANIBHBIN TPY04ATHIA JPEHAXK, IKCKABATOP-
apenoykJana4d, GPS cuctembl.
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