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3
1. IIEJIb PACUETHOM PABOTBI

Llenpro pacueTHOI pabOTHI ABISETCS 3aKpEIJICHUE 3HAHUM MO JAUCIUIUIUHE,
yIiyOJieHue U KOHKPETHU3alUsl MPE/ICTABICHUN CTYJICHTOB O MOHTaX€ HApYXHBIX U

BHYTPCHHHUX CAHUTAPHO-TCXHUYICCKUX CUCTCM.

2. COCTAB PACUETHOM PABOTbI

B coctaB pacueTHoii pabOTBI BXOIST CICAYIONINE Pa3Iebl:

2.1. Omnpenenenne TPyJIOEMKOCTH CTPOUTEIFHO-MOHTaXKHBIX pa0doOT U CO-
CTaBJICHUE TIPOM3BOJICTBEHHON KaJIbKYJIAIINH;

2.2. Pa3paboTka 2JIeMEHTOB IIPOEKTa MPOU3BOJICTBA PAOOT IO CTPOUTEIIBCT-

BY JIMHEHHO IMPOTAKCHHOI'O 00BeKTa (TGHJIOB&SI HJIK Ira30Bas CCTI)).

3. PABPABOTKA 3JIEMEHTOB ITPOEKTA ITPOU3BO/I-
CTBA PABOT 11O CTPOUTEJILCTBY JUHEMHO-
MMPOTSA) KEHHOI'O OBBEKTA
(Hapy:KHAasl TeNJI0Basi MJIM Ta30Basi CETh)

3.1. OnpenesieHue cocTaBa U 00beMOB PadoT
[Ipu mpokitaike HApyKHBIX CETEH TEIIOra30CHAOKEHHS TTPEeyCMaTPUBACTCS
BBITMOJIHEHHE CIEIYIOIINX CTPOUTEIbHO-MOHTAXKHBIX padoT:
1. 3emusiHbie pabOTHI (OTPHIBKA TPAHIIIEH U KOTJIOBAHOB).
. MoHTax cOOpHBIX KeNIe300€TOHHBIX KaHAJIOB, HULI 10| KOMIIEHCATOPHI.
. 'maponsonsuus KaHaoB.
. Coopka TpyO B 3BeHBSI Ha OPOBKE TPAHIIICH.
. MOHTa KOJIOAIIEB WK TEIIO(QUKAIIMOHHBIX Kamep.
. Yknazika TpyO Ha OCHOBAHMS JIA OTIOPBI.
. AHTHKOppPO3UIHAS N30SI TPYO U CTHIKOB.

. TerutoBast n3omsius (B KaHajlax U 0€CKaHAIBHO).

© 00O N O O A W DN

. MoHTax KOMIIEHCATOPOB.
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10. MoHTax 3anI0pHO-PETyIUPYIONIEH apMaTyphl, KOHICHCATOCOOPHUKOB.
11. WUcnpiTanue TpyOOIpOBOIOB.
12. O6patHas 3achInKa TPaHIICH U KOTIOBAHOB.

13. PexynpTUBaILMS y4acTKa 3€MIIH.

3.2. OnpenesieHue 00beMOB 3eMJISTHBIX padoT

[Ipu BO3BeAEHUU JTMHEWHO-NIPOTSHKEHHOTO OOBEKTA JIJISl ONpPENETICHUs 00be-
MOB 3eMJISTHBIX padoT coryiacHo 3aaanuto ( puc. | mpui. 1) ) u popme 1 (Tabimma nc-
XOJHBIX JIaHHBIX) COCTaBJISIETCSI MPOJIOJIbHBIN MTpoduiib Tpacesl ( puc. I mpuin.2 )
[Tpu pa3zpaboTke TpaHIIel ¢ BEpTUKAIbHBIMU CTEHKAMH 00b€M I'PyHTA IPUHUMAETCS
YMHOKEHUEM IIMPHUHBI TPAHIIIEH HA €€ BBICOTY U JIUTMHY, T. €. Ha PACCTOSHUE MEXKITY
nukeramu. [lukeTamu ABIISAIOTCS XapaKTepHbIE TOUKU Ha Tpacce (3TO MecTa yCTpOu-
CTBa KaMmep, MepesioMbl Npouiis, Ha4aio U KOHEL TPAHILEH ).

[Toacuer 00beMOB 3eMIISIHBIX pa0OT MPOU3BOIAT MO NPUOIMKEHHBIM (popMy-
JaM. YYacTKHU TPaHIIEH MEX1y XapaKTepPHbBIMU TOYKAMHU MOKHO IPEACTaBUTh B BUJIE
OTJIENBbHBIX TPU3MATONIOB, UMEIOIINX MTOTIEPEYHOE CEUCHUE B BUC TPAICIIHH.

OO0BeM Takoro yJacTKa TpaHIIIeu onpeessieTcs o Ggopmyie
F.+F,

——L
2 1

rae V' - o6mem TpaHLIEH, M, F1 u Fz - MJIOIAU TIOTIEPEYHBIX CEUEHUI TpaH-

IICH B HA4YaJIC 1 KOHIC Y4aCTKa, M2; I— - JJIMHA y4aCTKa, M.

[Ipu 3HauMTENHHOM pa3HHIE pabOUYUX OTMETOK O0BEM TPyHTa TPAHIIEH OTI-

Vv

penensiercs no Gopmyie . ®. Myp3zo
m-(h —h )1
V=|F n ( 1 2) L
AT

rae Fcp - CpeaHss IUIONAb MONEPEYHOr0 CEUCHUS, M2 M - KpYTH3Ha OTKOCA,

npuHuMaeMas 1o [1] B 3aBUCHMOCTH OT BHJa IPYHTa M TJIyOMHBI TpaHIIEH; h1 51

hz - IIyOMHa TpaHILIEW B HAayaje M KOHIIE y4acTKa, OepeTcsl U3 Mpo0JIbHOIO Mpo-

bus; L - wmna pacUeTHOTO y4acTKa.
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2 ompenensercs,

F., =(b+mh, ),

CpC,Z[HHH momanab IMOIICpeYHOro CCUYCHUA M

rae D - mupuna Tpanmen no aHy, npuHEMaeMas 110 [1] B 3aBUCMMOCTH OT AHAMETpa

U MaTcpHuajia TPY6, a TaKKC OT pasMCpPOB YKIAJAbIBACMbIX MHKCHCPHBIX KOMMYHHKA-

100507 hcp - IOJTycyMMa paboyux OTMETOK.

m(h

2
1—hZ) cleAyeT BBOJUTH ISl Clydasi, KOT/la pa3HOCTh paboyux OT-

12

[TormpaBky

METOK CMEXKHBIX CEUEHUN hl — h2 Oosiee 1 M 1 paccTosTHUE MEXKTy HUMU OoJiee
50 m.

PacueTtsl PCKOMCHAYCTCA BCCTH B TaOIMYHOU (1)0pMe, rac Kaxzaasa CTpO4YKa

COOTBETCTBYET ONPEJECICHHOMY YYacTKy TpaHuieu (tadi. 1).

Tabnuya 1

BenomocTh 00€MOB 3eMJISIHBIX padOT
Homep | Pabo- [Tonycymma Pasnocts ITonpaBka | PacuerHas | [lnuna | O0bem

y4acTKa qas pabouux oTMe- | paboumx m(h —h )2 IIomank | Y4acTka | paGor,
1 2
OTMECT- TOK, OTMETOK, 12 nonepey- L , M vV 3
Ka h. +h h—h HOTO Ce- p,M
h — 1" '2 17 '
o = YeHUS
2 F ’ M2
cp

IIpu moacuere oObemMa rpyHTa OTBajda BBIOPOIIEHHOIO TPyHTa HEOOXOIUMO
YUUTBIBaTh, UTO MPH pa3pabOTKE FPYHT pa3pbIXJILETCs U MO3TOMY €ro 00beM yBeu-
YUBACTCSI, YTO XapakTepu3yercs Kod((UIIMEHTOM MEPBOHAYAIBHOTO Pa3pPhIXJICHHUS.
OpHako ¢ TeYEHHEM BPEMEHHU TPYHT MOCTETIEHHO YIUIOTHSETCS U Pa3phIXJICHHOCTh
€ro CTaHOBUTCS MEHbIIE MEPBOHAYAIBHOM, UTO XapaKTepUsyeTcs KOIPPHUIMEHTOM
0CTaTOYHOro paspsixieHus - Kop .

Takum 00pa3om, 00beM IrpyHTa, HEOOXOAUMOTO JIJISl 3aCHIIIKU TPAHIIEH, OIl-

penensiercs o Gpopmyrie




03 )
rae V03 - 00BbeM IPyHTa OOPATHOM 3aCHINKH, M2 Vp - 00BEM TpaHIIeH MO TeOMeT-

pudecKkuM 00MepaM (PacdeTHBIN), onpeaenseMblii mo tabm. 1, M; Vc - 00beM co-
opy»eHus (TpyOoIpOBOI0B, KAHAIOB, KOJIOALEB, TEINIO(HKALIMOHHBIX KaMep), M-,

Kop - K03 pHUIIMEHT 0CTATOYHOTO pa3pHIXJICHHS, BRIOUpaeMbIii 10 [2].

Torna 00beM TpyHTa, OAJICIKAILETO BEIBO3KE, COCTABUT
Vmp = Vp _V03 )

rae Vmp - 00BbEM OTBO3MMOIO IPYHTA, M.

[Ipu noacuere 0ObEMOB 3eMIISTHBIX PaOOT, BHIMOJHIEMbBIX MEXaHU3MaMHU, He-
00Xx0auMO y4ecTh He1o00p rpyHTa Ha 10 CM 10 MPOEKTHOM OTMETKH, BBITIOIHSIEMBIN
Bpy4HY0. Torma o6bemM paboT MO MOAYMCTKE JHA TPAHIIEH 0 MPOCKTHON OTMETKH

onpenensieTcs u3 GopmyJsl

Vp.d. - [(b + mh p. d.) hp.d.]l—1

rae Vp‘d‘ - 00beM pY4HOM 10pabOTKH, MS; b - MIMPHHA TpaHmed mo axy; M -

KpYTH3Ha OTKOCAa BBIEMKHU; hp,d, - Ty6una mopabotku pasHas 0,1 m; L - gmuna

TPaHUIEH, M.
OOBbEeMBI CTPOUTENBHO-MOHTAXHBIX PA0OT ONPEAEIAIOTCS UCXOAS U3 3aJaHusl MPeno-

JAaBaTcCiIA.

3.3. Bb10op KoMILIeKTAa MAIIIMH /ISl IPOU3BOICTBA 3eMJISIHBIX PadoT

B KOMIUIEKT MaIuH JJis MPOU3BOICTBA 3eMIITHBIX pa0OT BXOJISAT HKCKaBaTOD,
aBTOCAMOCBAJIbI, OYJIbA03EPhl. ITUM KOMILJICKTOM MAIIWH BBIMOIHSIIOTCS PAaOOTHI 1O
OTPBIBKE TPAHIIIEH, OTBO3KE M30OBITOUYHOI'O TPYHTA, 3aChINIKE TPaHIIEH TOCIIE 3aBep-

IIEHNUS B He MOHTa)KHBIX paboT.



Bribop THma skckaBaToOpa 3aBUCUT OT BHJIa TPYHTA, IIMPUHBI U TIyOUHBI
TpaHIIeW, OT HEOOXOJAMMOCTH YCTPOWCTBA OTBajia OMPEIEICHHBIX Pa3MEpPOB U TIO-
IPy3KHU TPYHTa B TPAHCIIOPTHBIEC CPEACTBA.

Jiist pa3pa®oOTKU TpaHIIEH U KOTJIOBAHOB HAWOoJIee YaCTO UCIOJIb3YIOTCS OJ1-
HOKOBILOBEIE DKCKaBaToOphl eMKocThIo 0,15 - 1,0 M3, 06opynoBanHble 06paTHOM 110~
IaTON WJIN AparjakHOM.

[Ipu onpenenenun TpeOyeMbIX MapaMeTPOB HKCKABATOPOB HEOOXOIMMO MO-

CTPOUTH MOIMEPEYHOE CEUCHUE TPaHIIIen B Haubosee 3aray0IeHHOM MecTe (PUCYHOK)

¥ paccumTath TyonHy Komanus Hy, pamnyc R u BeIcoTy BRIrpy3km Hg. I'ny6una

KOIaHUS SKCKAaBATOPa MIPUHUMAETCS PABHOM MAKCUMAaJIbHOM ITyOMHE TpaHIIEn hmp .

TpeOyemblil paguyc BBITPY3KH dKCKaBaTopa oOyCIIaBIMBAETCS HEOOXOIUMO-
CTBIO YCTPOMCTBA OTBaJia TPyHTA OMpEJIeJICHHBIX pa3mepoB. Haubosnee npennodru-
TEJTBLHOM CXEMOW JBWKEHHUS HKCKaBaTopa SIBJISETCS MEpEeMElIEHHUE PKCKaBaTtopa Io
OCH TpaHIIEH.

I[Ipu 5TOM monepevHoe ceueHne oTBana (M%) onpeaensercs u3 GOpMyJIbl
Fom - (Fmp - FK)(1+ Knp )’
rae Fmp - IIOIIAb MOIEPEYHOr0 CEUYEHUs TpaHueH, M2, Fr- miomans nonepeuno-

IO CEYEHUs YKIAIbIBAEMBIX KOMMYHUKAMHU, M% K- K03 uIuenT neppoHavas-

HOTO Pa3phIXJICHUS TpyHTA (BbIOMpaeTcs 1o [2]) B H0JISAX eTUHHMIIBL.
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b/2 | b/2 m-h,la B, .,

Cxema [u1s1 onpeIeNieHns pa3MepoB OTBaJla FPyHTa
U pajinyca BbITPY3KH 3KCKaBaTopa

Pa3mepsl oTBana rpynra

b =2 F ; h — bome tga

ome

tga ome 2 y
h

r7ie bomg - IIMpHHA OTBANA, M; | lome - BBIcoTa otBama, v; { - yrom otkoca cBe-
’KEOTCHIIAHHOTO IPYHTA B rpaaycax (MpUHUMATh paBHbIM 45°).
TpeOyemblii pagryc BHITPY3KH ONPEACIUTCS U3 POPMYIIbI

R =Q+mh
B 2 mp

bom@
+a+ e

rae D - mmpuna tparmen mo gay, M; M - kod)PHUIHEEHT 3aM0KEHHS OTKOCA,;

hmp - HauboJIbIIas rIyOuHa TpaHiien, M; d - Gepma TpaHuien (IPUHUMAECTCS HE

menee 0,5 m).

BricOTy BRIrpy3KM IPUHUMATH PABHOM homg +0,5 M.
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ITo Tpebyemoii rnyoune H mo coorBercTByromum EHuP BeiOupaercs tum u
Mapka dKckaBaropa. Ilocie 3Toro mpoBepsieTcs COOTBETCTBUE JIEMCTBUTENIBHBIX pa-
JMyca U BBICOTHI BBITPY3KHM TpeOyeMbIM M BBIOMpAETCS OKOHYATENIbHBIA BapUaHT
3eMJICPOMHON MalIWHBL.

[TopGop Oynbao3epa st 0OpaTHOM 3aChINKU TPAHILIEH TPOU3BOAUTCS UCXOS
U3 CPEIHEr0 PAcCTOSHHUS MEepEMENIEHUsI TPyHTa U3 OTBaJIa B TpaHiier. OpHeHTHPO-

BOYHO €T'0 MOKHO IMPUHATH PABHBIM PACCTOAHUIO MCIKAY OCAMHA TPAHIICH U OTBAJIA.

3.4. Ilog0Gop MOHTAKHBIX KPAHOB

I[JUI MOHTa)Xa ,Z[eTaJIeﬁ )51 KOHCTpYK]_II/Iﬁ CHCTEM TEIUIOTa30CHAOKEHHUS HC-
IMOJIB3YIOTCA CTPCIIOBBIC CaAMOXO/JHBIC KPAaHbI Ha aBTOMO6I/IJ'IBHOM, ITHEBMOKOJICCHOM
N T'YCCHHUYHOM X0y, a4 TAKKC CIICHIUAIIN3UPOBAHHBIC KPAHBbI - TPY6OYKJ'IaI[‘-II/IKI/I.

Ha BI)I60p THUIIa KpaHa OKa3bIBAIOT BJIMAHHUC I'PDYHTOBBLIC YCJIOBUA, PA3MCPEBI
IMOTICPCUYHOI'0 CCUYHCHUA TPpAHIICH N MaCCa MOHTUPYCMBIX 3JICMCHTOB. HpI/I 9TOM HEO00-
XOI[PIMI)Iﬁ BBUIJICT KPIOKA KpaHa IIPH MOHTAXKC C60pHI>IX QJICMCHTOB TCIIJIOBBIX HJIH I'a-

30BBIX ceTel (KaHaIoB, KOJIOJIEB, KaMep) onpeaensercs no popmyse

b C
| =_+mh +a+_
KP 2 mp 2 )

a TPy MOHTaXKe pr60HpOBOI[OB o dhopmyiie c
| ="+mh +a+d +Z+
KP E mp H E ,

rae b - MpHHA TpaHmen o Husy, M; N - kpyTu3Ha oTKOCA; hmp - HauOoJIbIIast

riayouHa TpaHmen; A - mupuHa OepMBI TpAHIIEU, IpUHUMaeTcs paBHoii 0,7-1 M;
d H - HapyXHBbli Juamerp TpyObl, BKIIOYas BCe BHABI M30ALmH, M; Z - paccros-
HUE MEXy TpyOOIpOBOJOM M Hanbosee BhICTYyNaroulell YacThi0 KpaHa, MPUHUMAECT-

cs1 paabiM 0,8-1,0 M; C - mmpuHa ryceHUYHOrO WM THEBMOKOJIECHOTO X0/la KpaHa,

M.
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[To paccunTaHHOMY BBUIETY KPIOKa M Macce Hambosee TSDKEIoro 3JIeMeHTa
OIOMPAETCS TI0 COOTBETCTBYIOIIUM Ta0JIMIIaM M rpadrkaM MOHTaXHBIN KpaH [3].
S _H,V
"8
3.5. OnpenesieHue TPYA0EMKOCTH CTPOUTETbHO-MOHTAKHBIX

paﬁoT H COCTAaBJICHUEC HpOI/ISBOIlCTBeHHOﬁ KaJIBbRYJIAIINH

Pacuer TpyZOEMKOCTM pPY4YHBIX U MEXAaHU3UPOBAHHBIX CTPOUTEIIBHO-
MOHTaXXHBIX IIPOLECCOB, a TAKXKE 3aTpaT MAIIMHHOIO BPEMEHM IPOU3BOAUTCA IIO
EHuP, ucnone3ys noacuuTaHHble 00bEMBI padOT C YUETOM MPUHATONM TEXHOJIOTHH
UX BBINOJIHEHHS [2, 4, 5].

TpynoeMkocTh paboThl (4en.-JH.) onpenensercs rno popmyse

H, -V
To=—2—

rae ng - HOpMa BPEMEHH Ha eAUHUILY paboThl, Yeil.-4; V- 00beM paboThl B €/11-

HUIax u3MepeHus, npunsaTeix B EHuP; 8 — nponomkurensHOCTh paboyeii CMEHBI, 4.
[To unenTuyHOM (hopMysie PaCCUMTHIBAIOTCS 3aTpaThl MAIIIMHHOTO BPEMEHHU JIJIsl DKC-
KaBaTOPOB U OYJIbI03€POB.
3apaboTHas mata pabo4yux 3a BRIMOJHEHHBIE 00BEMBI PA0OT MOJACUNUTHIBAETCS T10
dbopmyie

3n = Pacy -V |,

rne Pacy - pacuenka (p. (x.)) 3a eauHMIy paboT, puHAMaercs w3 EHuP; V -
o0beM pador.

Pe3ynbTaThl moac4eToB CBOIUM B TaOJI. 2.
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Tabnuya 2
HpOI/IBBO,ZICTBGHHaSI KaJIBKYJALWA Ha HAPYKHBIC CCTH
EHwuP | Hau- En. O6wem | Hopma Ha equ- | Hopma Ha Bech

MEHO- | u3me- | pabor HUITY paboT 00BeM ‘Iﬁ g
BaHUE | PCHUS YyeJl.-4 | Malll.- | 4ell.- | Malll.- = s o g
pabot g ITH CMEH g Lg = 08

= < M g >

] A o

o 3 = i =

= O &K |OE

4. OdopMmieHue pacueTHOM padoT

Pacuetnas pabota opopmiisieTcsi B BUJE paCuCTHO-TIOSICHUTEIBHOM 3a-MUCKU
U rpaduyeckoro marepuaia, BHIIOJIHEHHOro Ha 1/2 mmcra cranmaptHoro gopmara
(MOXHO Ha JHUCTe MWIIUMETpoBKM). Ha nucre HE0oOXOAMMO MNpeACTaBUTH IUIAH
y4acTKa MECTHOCTH M MPOAOJBHBIM MPOQMIb Tpacchl HAPYXKHOM TEIJIOBOW WM
ra3oBOM CETH.

[IpononbHBIA TPOUIIL Tpacchl JeNaeTcs B TOPU3OHTAIBHOM MaciiTabe

1:5000 mmm 1:10 000 u BeptukanbaoM 1:100 mmm 1:200.
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Dopma 1
[TepedyeHb MCXOAHBIX JTAHHBIX JIJISI COCTABJICHHSI
IIPOJI0JIBHOTO TIPO(DHIIT HAPYKHOTO TPYOOIIPOBO/Ia
Buz coopy- Juamerp | Otmerka Jimuna
Ne YCJIIOBHOTO HU3a
JKEHUSI, THUII VKIIOH | Tpacchl, ['pyHT
IJIaHa NpOXoja, | TPaHIIEH
TTPOKJTAIKH M
MM B TOUKE A
0 | Kanambnas 500 |42 0,001 | 2500 |llecoxoes
npuMeceit
1 beckananpHas 300 12,2 0,001 3000 | CyrimHOK
2 | Tasomposor 500 | 17,0 0,0015 | 2000 |lmHa
KUpHas
3 KanansHas 600 27,2 0,0014 2000 | Aprumaut
4 I"azonpoBon 900 34,0 0,0012 2100 | Cynech
5 beckanannHas 400 40,3 0,002 1900 | Topd
6 KananpHas 900 67,0 0,0025 2200 | CyrauHOK
7 | Beckamambmas | 200 | 80,0 0,0014 | 2300 |Lecox
OapxaHHBIH
8 | Tasomposon 700 97,9 0,0023 | 1800 | !mHa0-
MOBas
Ilecok ¢
9 Kananbnas 1000 206,0 0,003 2150 | mpuMechio
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YcnoBHasg oTMeTKa
OTmeTKM = o © o O © © <
NOBEPXHOCTK 3emMI 8 C‘_D| S 8 g g 8
OTMeTKM H13a o 2 L0 9 8 — ™
TpaHLLen 5 @ @ @ 2 & &
Pabouune oTmeTKkn 2 E § § ; g ";
AnvHa, m|250 200 200 200 250 200
YKINOH 0.001 0.001 0.001 0.001 0.001 0.001
Ne yyacTka 1 2 3 4 5 6

Puc. Il. [Tpumep npomoiasHOTO MPoduUs Tpacchl



