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INosscHuTenbrHasA 3amHMCcKa

Ne | HamMeHOBaHHe JAHHbBIX 3nauyeHHs JAHHBIX

1 | Ilponér 3nanns 24 m

2 | Yucno nponéros 4

3 | Ilar xosoHH (KpaiHHX/CpPEIHHX) 12-12 M %4

4 | BuicoTta 31aHHA ([0 HA3a CTPONMIbHEIX KOHCTPYKIIHIA) 156 M /4, (4 /

5 | Anuna 3panus 96 M v

6 | I'py3omogpeMHOCTH MOCTOBBIX KPaHOB 5T1C
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UCXOIOHEIE IAHHBIE
B cocTaBe KypCOBOTO ImpoekTa TpebyeTcsa pa3padoTaTh TEXHOJIOTUUECKYI
KapTy Ha I[IPOMBBOICTBO paboT [0 MOHTAXy KOHCTPYKLUMIM HAO3EeMHOM YacTu

3OaHUA.
Ha HadaJlbHOM sTane BEINIOJIHEHU A [IPOEKTa, COTJIACHO 3amaHug,
YyCTaHaBJIMBaeM IapaMeTpel 3IaHusa U onopeneisgeM OO0OBEMHO-IIJIAHMPOBOUHOE U
KOHCTPYKTMBHOE pelleHVe 3IaHMud.

CorJylacHO BalaHus, BO3BOIMMOE 3IOaHMe COCTOMT U3 2 OJIOKOB, KOTOPHE
uMenT 1 u 3 mnpoJjieTa no 24 MeTpa, COOTBETCTBEHHO.

TPEXNPONETHEIY OJIOK 3IaHMA MMEEeT CMEUAaHHEY Ilal' KOJIOHH B IIPOIOJIBHOM

HampaBJIeHUM — KpawHMe KOJIOHHEI MMEenT mar 6 MeTpoB, a cpemHue -— 12
METPOB, uTo npennojaraeT VICIIOJIL30BaHME (Hamuuue) IO C TP O MJIIb HEIX
KOHCTPYKLVN.

OnvHa OJIOKOB 3OaHus paBHa 12 * n = 12 * 6 = 72 M.

BricoTa OJIOKOB 3ZTaHmMa (OT [ojla OO HM3a CTPONMJIBHEIX KOHCTPYKLUMM) -
13,2 M. Brnoxu 3maHMa OOOpPyIOBaHHE MOCTOBEMM KpaHaMM I'PYy30I0ObEMHOCTHIO

12,5 ToHH.
[TOCKOJbKY BeJIMUlMHa IPOJIETOR cCOCTaRJigeT 24 M, B KauecTBe

CTPONMIIBHEIX KOHCTPYKLUMUM NPUHATEL PACKOCHBE CETMEeHTHEE (QepMEl.

INOICYUET OBBEMOB MOHTAXHEIX PAEOT
Tabnuua 1
BepoMocTe mnomcueTra OGBEMOB MOHTHMPYEMEIX 3JIEMEHTOB

Macca
HammeHOBaHME OCHOBHEIE pasMepEHl Koui-
3JIEMEHTOB
U MapkKa SCKMU3 (M) BO (1)
3JIEMEHTOB (mTyx)
InvHa (llmprHa BeicoTal OmHOTO | Becex
!
KpartHue 0 . EI
KOJIOHHEI rU'T " : 1,4 0,5 14,4 |20(10)| 14,7 294
- 2 2 22
K - 1 4 2
Nl B
rflt 1 &
I I 3
CpenHne 1 bi‘*
KOJIOHHEL - = 1,4 0,6 14,4 (30(15)| 16,5 495
K - 2 2} I 7: Lo
mll e

X .
[IoOKpPaHOBEHE ’ T uan..' ‘
Gakn s 12,0 | 0,65 | 1,2 |64(32)| 10,3 |659,2
npojietToM 12 M 3
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Macca
HammveHOBaHME OCHOBHEIE pPas3MepPEH Kom-
DJIEMEHTOB
¥ Mapka SCKU3 (M) BO (1)
BJIEMEHTOB (mTyK)
InnHa (llnprHa BeicoTal OpHorTO | Becex
gk
S ¢£592b>1ﬂ
C ' oy '
TpOHMJ’[bHBIe o <
KOHCTPYyKUMM | i 24,0 | 0,25 |3,315(40(20)| 11,2 448
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I TH g l 256
TTOKPEITHU I | o 12,0 3,0 |0,455 7,4 1894, 4
Y i (128)
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FEEETER
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EL|
P
CTeHOBEIE —q %
naHem S 21 12,0 0,2 1,8 72 6,2 |446,4
Cim - 1 L xl li
EL|
-
CTeHOBEIE —% %
naHesm eann | 12,0] 0,2 | 1,2 48 4,1 |196,8
o - 2 5l
=
CTeHOBHE —% g
naHeJun b“"""l; 3 6,0 0,2 1,8 200 3,32 664
on - 3 5l W
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Tabauiia 2

BenomMocTh I'py303axXBaTHEBIX YCTpOﬁC'I'B ¥ MOHTAXHBIX HPMCHOCO6J'IeI-Mﬁ

XapaKTeprC ITUKA
Pacuer
HamMveHOBaHUE SeRms I'pyzsonons Macca vas ObsacThb
[IPUCIIOCODJIEHUSA EMHOCTH [IpVMEHEHU A
(1) () BEICOTA
(M)
YcTraHOBKA
Tpasepca, I IOIBYXBETBEBEIX
14 S
S OJIOHH.
[TpoMCTaJlb KOHCTPY 20 0,38 1,2 Pa;Z;I;E;BKa
xuma, 20527M-13 ) p
IPOM3BOOUTCH C
3eMIU .
i
Tpasepca, KB $ w1 YcTaHocka
w 1O IC TPO MM bHBIX
I'maBmMoccTpOSA 15 0,48 2,8
701617 bepm m Gasox
- npojeToM 12 M
1960
Tparepca, B—
[[ooMCTaJIb KOHCTPY b
. 25 1,75 3,6 bepMm m Dajioxk
15946p-11 npojeToM 24 u
30 M
Tpasepca, I YKJlanka IIJIUT
! [TOKPLITU A
[MpoMCTaJb KOHCTPY , S— 10 1,08 3,31 a3£; Y
AT o S A L e S
kumsa ,1546P-13 = P P
1,5x12 nu 3x12m
3000_,, 3000
Tpasepca, I d naggiiiﬂiizl u
[MpoMCTaJlb KOHCTPY Q
K1S 8 10 0,45 1,8 Ieperoponok
15946P-10 AJ OIMHOM 6 M 12
4-x BeTBeBOMU
crporn, IIN = [Iorpy30UYHO -
[pOMCTaIbEKOHCTPY & » 5 0,22 9,3 pasTpy30UyHLe
KL MA paboTH
21059M-28 ]
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XapaKTepnC TUKA
Pacuer
HamvmeHOBaHUE T'pyzononms ObJjacThb
SCKU3 . Macca| Haa
[IPUCIIOCOBJIEHUA EMHOCTB IpMMEHEH S
() BBEICOTA
(T)
(M)
HaBecHasd
nJjomwanka c
. ObecrnieueHue
[IOOBECHOU 260uero
nectTHMuen, IK - 0,12 - P
MecTa Ha
['JIaBCTaJIb KOHCTPY
1 — xo- BEHICOTE
KIIVA JIOHHA;
2 — nect-
2 2 9 HHUA
HaBecHasa JwoiIbKa,
0 ObecrneueHue
abouero
[TpoMCTaJIbLE KOHCTPY 0,1 0,06 - P
MecTa Ha
oA BEICOTE
21059M
BpemeHHOEe
orpaxneHue OBbecneueHue
o pabouero
[TooMCTaJIE KOHCTPY MecTa Ha
KIS BEICOTE
4570P-2
BeiBepka u
BPEMEHHOE
. KpenJjieHre
KomnoBon K§;OHH npu
BKJIa OB, - 0,01 - P
CTAHOBKE MX B
IHMVOMTII, N 7 v
byHIOaMeHTH
CTaKaHHOT'O
TUIIa
PacuaJgnka, N BpemeHHOE
[TooMCTaJILKOHCTPY 0.1 KpeljieHue
KLUA ! KOJIOHH, bepM,
2008-09 BaJjiok u Ip.
1 — 3akpennsemas kom ;
2 — pHuYaxXHas neGeAKaCTpilg;::f
noaseMiocTbio 0,75 T; 3 — skophb
VuBpeHTapHa4d BpemeHHOE
pacnopka, I KpenJjieHue
[TooMCTaJIE KOHCTPY - 0,09 - CTPONMIIBHEIX
KLMS bepMm npm ware
04-00-1 12 M.
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XapaKTepnC TUKA
Pacuer
HamvmeHOBaHUE T'pyzononms ObJjacThb
SCKU3 . Macca| Haa
[IPUCIIOCOBJIEHUA EMHOCTH IpMMEHEH S
() BBEICOTA
(T)
(M)
BpemenHnoe
Konmoykrop IIN KpenjeHue
[TooMCTaJIb KOHCTPY w b 0,12 KOJIOHH MaccCoM
kuma 546a . ! no 8T B
t ’ CTakKaHax
dyHIaMeHTa
J
[ .
bl |d
HaBecHule
8 ObecnedeHue
nomMoctTu, IIN
S pabouero
[TpoMCTaJlb KOHCTPY = - 0,04 -
a0 a0 MecTa Ha
e ) BEICOTE
1942p I-1

BEIEOP METOJOB MOHTAXA
Hisa PaLMOHAJIbHOM opraHM3alumMu  IPOoLEeCCOB MOHTAaxXa, BCeE paboTH
nojmpasnesyigeM Ha IOTOKM:

1 IIOTOK - MOHT ax KOJIOHH - BEITIOJIHIETCHA Pa31neJib HEIM
(DnddepeHIMPOBAHHEIM) METOIOM;

2 IMOTOK — MOHTaX I[OIKPAHOBEX 0aJIOK - BHIIOJIHAETCS Pa3leJibHbM
(oo depeHUMPOBaHHEIM) METOIOM;

3 HOTOK — MOHT&X IIOINCTPONMUIILHEIX W CTPOMNMUIBbHEX KOHCTPYKLUMM M IIJIUT
MIOKPEITUS — BHIIOJIHSETCSA KOMIIJIEKCHBEM (KOMOMHMPOBAHHEI) METOIOM;

4 [OOTOK — MOHTaX CTEHOBEIX IIaHeJle - BHIOJHAETCHd pas3neJibHBM

(DnddepeHIMPOBAHHEIM) METOIOM.

BEIBOP MOHTAXHBIX KPAHOB C IIPMMEHEHVMEM 3BM
BeIOOp ONTMMAJIEHEIX MOHTAaXHEIX KPAHOB BHIIOJIHAETCA B IOBa 3Tala:

° ncxonod us rasMepoB 3O0aHM4g, MaccCeEHI, I‘a@apI/I’I‘OB 12 PacCIIOJIOXEHN A
MOHTHUPY EMBIX SJIEMEHTOB B 3O0aHnu, OoIipeneJiduTcAd Tpe OyeMeie ITapaMe TPhl
KpaHa — TI'py30lIoOgdvpeMHOCTL, BBUJIET CTPEJIBI M BBEICOTA IIOOBbeEMa KplKay;,

e IIyTeM SKOHOMMUUECKOTO CPaBHEHMHA IOINYCTUMEIX BapMaHTOB KPAaHOB, IO
KPUTEPUID  MMHUMMAJIBHEIX [IPMBEIEHHBIX 3aTpar, BHOMpaeTcsa 2bdeKTUBHLMN
KOMIIJIEKT KPAaHOB WMJIM OTIEJIBHHEI KpPaH.

TpebyeMele IapaMeTphl KPaHOB OIpPeNesisioTCsa BPYUHYO.

1. HOisa CcaMOXOIHEIX CTPEJIOBEIX M OalleHHEIX KpaHoB, Tpebyemas BHCOTAa

CTPOINOBKM oONpenejdeTca Mo GopMmysie:
Here = ho + hs + hyy +the + hy ,

rne hy - HOpPEeBHIIEHME ONOPH MOHTUPYEMOT'O 3JIEMEHTa Hal YyPOBHEM
CTOSHKM KpaHa, M;
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h, - nOpeBbIIeHVEe HMXHETO TOplLAa MOHTUMPYEMOTO SJIEMEeHTa Hall YPOBHEM
ONOPH, HEeOOXOIMMOE IO YCJOBMSAM MOHTaxa IJig 3aBOIKM KOHCTPYKLUMM K

MEeCTy YCTAHOBKU NI IepeHoca uepes paHee CMOHTVPOBAaHHEIE
koHCcTpykuum (hy > 0,5 M) ;

h,; - BHCOTa KOHCTPYKLUMM B MOHTXHOM IIOJIOXEHMUM, M.

h. - BEICOTA CTPOIIOBKMU B paboueM IIOJIOXEHUN (mpuHMMaeTcsa IO
XapaKTepuCcTUKaM BBIOPAHHBIX [IPUCIOCODOJIEHMM) , M;

h, - BBICOTA oJmcIracTa B CTAHYTOM COCTOAHUM (IpMHMMaeTCAa

OPMEHTMPOBOYHO PABHOUM 2 M) ;
OnpenensgeMm TpebyeMyld BHICOTY CTPOIIOBKM :
l-nmorox - Herp,. 1 = 0 + 0,5 4+ 15,75 + 1,2 + 2 =19,45 wm;
2-nmoroxk - Herp. 2 = 9,9 + 0,5 + 1,2 + 2,8 + 2 = 16,4 wm;
3-II0TOK - Herp, 3 = 14,4 + 0,5 + 3,315 + 3,6 + 2 = 23,815 M (mnsa
CTPONMIIBLHEIX GepM) ;
= 17,715 + 0,5 4+ 0,455 4+ 3,31 + 2 = 23,98 M (mnsa
IJINUT) ;
4-nmoroxk - Hepp, 4 = 15,0 + 0,5+ 1,2 + 1,8 + 2 = 20,5 M.

2. TpebyeMas I'py30lNOOBEMHOCTL KpaHa Q omnpemnenseTcsa o Qopwmysie:
Q=Q3+an+Qrpr
roe Q - Macca MOHTHMPYeEMOTO 3jeMmeHTa (T);
Qnp - Macca MOHTaxXHHEIX NPUCIOCOOIeHuM (T) ;
Qrp - Macca I'py30BHX NPUCHOCOOJIeHMM (T) .
OnpenensemM TpebyeMyln T'PYy30lO0IBLEMHOCTL KpaHa Q IO MOoTOoKaM
l-mortoxk - Q; = 16,5+ 0,38 + 0,12 = 17,00 =T;
2-mnoroxk - Q@ o = 10,3 + 0,48 = 10,78 T;
3-nortoxk - Q3 = 11,2 + 1,75 = 12,95 7 (minsa CTPONMJIBHEX bepM);
7,4 + 1 = 8,48 T (mjmg njawmrT) ;
4-rmoTok - Q 4 = 6,2 + 0, + 0,45 = 6,71 .
3. TpebyeMasa OJMHa CTpPeJl KpaHa 0es I'ycbKa MIM C I'yCbKOM OIpemesigseTcsd
no dopmyse:

Herp - he
L & === e e ,
sin «
rne he - paccrogHMe OT OCHU KpPEeIJIeHUS CTPEJIHl OO0 YPOBHS CTOSHKM KpaHa, M;
h, - nnovua rpysosoro nojmucrnacrta (1,5...5 m);
O — ONTMMAJIbHEIM YyT'OJI HakKJIOHa CTpeJiE (o = 75° .. 77° ) ;

4. TpebyeMBl BHJIET KpKa OINpelesigeTcs IO QopMmyJie:
L =L, * cos a +d ,

Tne d - paccTogHME OT OCHUM BpalleHMS KpaHa OO OCHU KpPeIUIeHMS CTPeJkl (0KOJIO
1,5 M).
OnpenensgeM TpeOyeMbll BHIJIET Kpioka Lg IO IOTOKAaM.
l-nmorox L. 1 = (19,45 - 1,5) / 0,966 = 18,6 M;
L. 1 =18,6 * 0,26 + 1,5 = 6,336 M;
2-mO0TOK Le 2 = (16,4 - 1,5) / 0,966 = 15,4 wm;
Ly 2 = 15,4 * 0,20 + 1,5 = 5,5 M;
3-moTox Lc. 3 (23,815 - 1,5) / 0,966 = 23,1 Mm;
Lg. 3 =23,1 * 0,26 + 1,5 = 7,51 M (Oojnsga CcTpOonwiIbHHX depwm) ;
= (23,98-1,5) / 0,966 = 23,3 M
= 23,3 * 0,26 + 1,5 = 7,56 M (mma monamuT) ;
4-nmoroxk Le. 4 = (20,5 - 1,5) / 0,966 = 19,67 M;
L. 4 =19,67 * 0,206 + 1,5 = 6,6 M.
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5. HOpMaTMBHaH CMEHHasAd OJSKCIIJIyaTallMOHHAaA IIPOM3BOIMTEIIBHOCTD My cu-

KpaHa Ha MOHTAaXe KOHCTPYKLMM IO norokam (T/cMm), ompemendgerca o (opmyse
Iu.cMm =P / n
TOe n - KOJMYeCTBO MAallMHO-CMEH KpaHa IJg MOHTaxXa KOHCTPYKLMM IaHHOTO
IoTOKa;
P - ofmas Macca »SJIEMEHTOB B paccMaTpuBaeMOM IIOTOke (T).

OnpenensgeM Iy en. IO IOTOKAM

1-moTox My em-1 789 / 13,75 = 53,38 T/cwm;

2 mOTOK Iy emw.2 = 659,2 / 12 = 54,93 7/cM;
3-noToxk Ny em.3 = 2342,4 / 24,54 = 95,45 7/cwm;
4-rtortoxk Ny cw.a4a = 1518,4 / 62,4 = 24,33 T/cM.

6 Cpernnudas zapaboTHasg Jjara paboumMx [IOTOKA B CMEHY ONpenesigeTcsd II0
bopmyIie
3m. Ccp = ZBH / (ZNP) *ncueu ’

roe 2B8m - cyMMapHasa 3apmiaTra paboduMx B CMEHY IO IOTOKY (o
KaJbKyJIauumM) ;
2Np - CcyMMapHOe uYuCJIO paboumx, SaHATHX B BHIIOJHEHUM paboT Mo
[IOTOKY (IO KaJIbKyJALUUM) ;
Neyen — UYMCIO CMeH (IO KaJNbKYJISUMM) .

OnpeznensgeM 3m.cp. IO NOTOKaM

l-nmoTok Bm.cp.1 = 564,9 / 32 = 17,65 «cym»;

2 nortok Bm.cp.2 = 560,75 / 28 = 20,03 «cym»;

3-noTok Bm.cp.3 = 950,19 / 60 = 15,84 «cym»;

4-noTok B8m.cp.s = 2145,98 / 32 = 67,06 «cym».

OnpenesieHHbe TpebOyeMee HapaMeTps KPAaHOB I10 IOTOKAaM, 23aHOCHUMEBE B
namMsaTe 59BM B KauecTBe MCXOOHOM MHbOOpMalmy, OpMBEeNeHHE B Tabimie 3.
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Tabauua 3
TpebyeMile mapaMeTprl KPaHOB MO IOTOKaM

3HaueHUsa NapaMeTPOB IO INOTOKAaM
HoTox N IloTox N 3
HOTOK Ne MoHTAaX IloTok 4
HamMeHOBaHMUe 2

iy 1 NOoNCTPONMIIbHEX, | MOHTaX

P P MoHTax MorTax CTPONMIIbHEX CTEHOBBIX

xomonn | OMKPAHOBERIX KOHCTPYKLUMI ¥ |[IaHeJen

Ganox IIJIUT [OKPBITUSA
[lpeBHIIEHE MOHTAaXHOT' O
TOPUBOHTA HaX YyPOBHEM 0 9,9 17,715 15,0

CTOSHKM KpaHa, Hp (M)

BricoTa (TOE$; sJ1-Ta, Hs 15,75 1,2 3,315 1,2
BricoTa cTponorkM, Herp (M) 1,2 2,8 3,6 1,8
OnvHa (umpuHa) 2J3-Ta (M) 1,4 0, 65 12 0,2
TopMB3OHTaJIbHA NPOEeKUMS OT 6,336 5.5 7,56 6,6
OCU DBJIEMEeHTa OO KpaHa (M)

Macca MOHTHUPYEMOT O 16,5 10,3 11,2 6,2
aJyieMeHTa, Qs (T)
Macca MOH?aXHHX 0,38 0 0 0,06

npucnocodbsenmt, Qmp (T)

Macca rpy303axBaTHEX
YCTPOMUCTB B3JeMeHTa, Qrp 0,12 0,48 1,75 0,45
(T)

Obmasa Macca BJIEMEHTOB B 789 659, 2 2342, 4 1518, 4

noroke, ()

CpenHsas 3apaboTHad njarTa

paboumx IMIOTOKA B CMEHY 17,65 20,03 15,84 67,006

(cyM) 1o KalbKyJSglL MU
HopmaTMBHasa CMeHHasd
IPOM3BOIUTEIILHOCTE KpaHa 53,38 54,93 95,45 24,33
(T/cmMm)

BuIOpaHHBEE I[I0 TeXHUUYECKUM IapaMeTpaMm KpaHbl OOJIXHB OHTL OJIM3KU MeXIy
cofoM MO I'PYy30NOOBEMHOCTM. ECHIM CPaBHMBAKWT KPAHH PAa3JIMUHOM I'PYy30I0IOb—
€MHOCTM, TO BKOHOMMUHee OyImeT KpaH MeHblelM I'Py30I0ABEMHOCTH.

TEXHUKO-SKOHOMNUECKOE CPABHEHME KPAHOB
CpaBHEHME pPa3JIMUHBIX MOHTAXHEIX KPAaHOB IIPOM3BOLNMM IO BEeJIMUMHE YyIeJIbHEIX
[IPMBEeIeHHEX 3aTpaT Ha 1 T. MOHTMPYEMEX KOHCTPYKLIMM.
Ins KaxIoTo M3 KPaHOB OlpenesseM:

C mp. ya- = Ce + Ex * Kyp ,
e Ce - cebecTOMMOCTBL MOHTaxa 1 T KOHCTPYKUMM (CyM/TOHH), olpemeideMas
no dGopwmysie
1,08*Cyau-cven + 1,5 B 1,08 C; *m
Ce = ——————————————————————= + ———-—-—-—————————— ,
| prge P

1,08 u 1,5 - xo30pIMLUMEeHTH HAaKJAIOHEIX PACXOIOB, COOTBETCTBEHHO, Ha

BKCIJIyaTalMio MallMH U 3apaboTHYD IIJIaTy MOHTAXHUKOB;

C mam-cven — CE0ECTOMMOCTH MalMHO-CMEHB KpaHa IJisg OaHHOT'O INOoTOoka, CyM;

3 -~ cpemnHAA 3apaboTHasa mjaTa paboumMx OAaHHOTO IOTOKa IO CBapkKe u

3aleJike CTHKOB, CYM;
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Oy cw. — HOPMaAaTMBHASA CMEeHHasd DKCIJIyaTallMOHHAS IIPOM3BOOUTEJIEHOCTD
KpaHa Ha MOHTAaXe KOHCTPYKLUMNM IaHHOTO HoToka (T/cM), omnpemeysgeMas IO

dopmysie
ODu.cMm = P / n

n - KOJIMYeCTBO MallMMHO —~CM€&EH KpaHa OJIA MOHTaXa KOHCTPYKHMﬁ IJaHHOTI'O
IIOTOKAa;

P - ofmas Macca B2JIEMEHTOB B pacCMaTpMBaeMOM OTOKe (T);

Ca - 3aTpaTH Ha OO T OTOBMTEJIL HEIE PabOoTE (mnsa I'y CE HUY HBEIX u

[IHEBMOKOJIECHEIX KPAHOB I[IPUHMMAITCS PaBHBEIM HYJIHO, IJsg OalleHHBIX KPaHOB
IO CHOPaBOYHEIM Tabjiuiiam) ;
m — UYMCJIO 3BEHbLEB IIOOKPAHOBHIX IIyTeM OJIMHOM 1o 12,5 M, wmT;

E;, - HOPMaATUBHEIM KODOOMUMEHT DKOHOMUUECKOM 20PeKTUBHOCTM KalMTaJIbHEIX
BJIOXEHUM (B CTPOMTEJILHOM IIPOMBIIUIEHHOCTM IpMHMMAaKnT paBHeM 0,15),
Kyps - yIOeJibHEIE KaNMTAJIbHEE BJIOXEeHUs (CyM/T), ompenesseMee 0 dQopmysie
Kym = cmp. / Oucn * Tnm
Cu.p. — MHBEHTApPHO-pacCueTHad CTOMMOCTbL KpaHa (CyM);

Trog — YMCJIO UacCOB pab®oOTH KpaHa B TOIYy .

BEIOOP M TEeXHMKO-3KOHOMMUECKOE CpaBHEHMEe KPAaHOB BHIIOJIHAEM C [IOMOUBIO
5BM no nporpamMme, paszpaboTaHHOM Ha kadempe TCII.

TEXHUKO-SKOHOMUYECKUE I1OKA3BATEJM

3aTpaThl TpyZa Ha MOHTaX 1T COOPHOTO Xejne300eTOHa, B UYeJIOBEKO-CMeHax
Ha 1 T

Tp=Tp / P,
roe Tp - TPyOOEMKOCTb MOHTaxXa COOPHBIX BJIEMEHTOB, UYeJI-CM
P - mMacca CMOHTUMPOBAaHHEIX COOPHEIX 3JIEMEHTOB, T.

3aTpaTh MallMHHOT'O BPEeMeHM Ha MOHTaxX 1T COOPHHIX Xejle300eTOHHEIX BJIEMEeH-—
TOB B MallMHO-CMeHax Ha 1 T

T™ = T™ / P = 112,69 / 5309 = 0,02 mam-cM/T,
roe TM - 3aTpaTe MallMHHOT'O BPEMEHM Ha MOHTaX Kapkaca,

CToMMOCTE 3aTpaT Tpyda Ha MOHTaxX 1 T COOPHEIX KOHCTPYKLMM B «CyMax» Ha
1 T
Crp =Crp / P = 4221,82 / 5309 = 0,79 «cym»/T,
roe CTp - CTOMMOCTL 3aTpaT TPyda Ha MOHTAaX 3JIEMEHTOB Kapkaca, «CyM».
BepaboTka Ha OHOHOI'O pabodero B CMEeHYy B TOHHAX Ha YeJIOBEKO-CMEHY :
B=P / Tp = 5309 / 545,67 = 9,73 T/uen-cM.
[IpOOOJIXUTEJNIBHOCTE IO I'padmky nNpomsBOoncTeBa padorT (0e3 COBMeleHMA pa-
o) :
I = 136,46 nuemn.

MEPOIIPUATHUA IO TEXHUKE BE3OIIACHOCTHU

MoHTax 3ﬂaHMﬁ 3 KPYIHOPa3MEPHEX JJIEMEHTOB BeOyT B COOTBETCTBUM C
IPOEKTOM IMPOM3BOACTBA PadoT, KOTOPHIM IOJDKEH COIepXaTh CJenyolye peue-
HVS [0 OXpPaHe Tpyla:

a) opraHmuszauuio padboumx MecCT;

©) nocenoBaTeJyIbHOCTb TEXHOJIOTMUECKUX Ollepalul;

B) MEeTOIbl M NPUCHOCOOJeHMs OJis 0e30NacHOY pabOoOTH MOHT&XHMUKOB;

P) PacCIIOJIOXEHME M 30HEI ﬂeﬁCTBMH MOHTaXHEIX MEXAaHM3MOB/,

I) CHOCOOB CKIAIMPOBaHMUSA CTPOMTEJIBHEIX MaTepMaJiOB M DBJIEMEHTOB 3IaHMA.
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I'pys pazpemaeTcsd HOOHMMATE TOJBKO HNPM OTBECHOM IIOJIOXEHUM T'Py30B KaHa-—
TOB 0O€3 NOOTAI'MBAHMUA €TI'0 BOJIOKOM.
Henpzsa nomHmMaTb TIPy3B, OIPMMEp3ULMEe K 3eMJie, 3aCHIIAHHBE CHETOM WIM
TPYHTOM. KaTeropmuecku 3anlpeliaeTCcsd NOIOHMMATbL KPAaHOM JIOOEN.
MecTOo, TIe ODpPOM3BOOMUTCS CTPOIOBKA IPYy30B, IOOJKHO OBHTH CBOOOIHEIM OT
IIOCTOPOHHUX IPEIMETOB M XOPOWO OCBEUEHHEM.
[Ion mHOepeHOCHMMEM TI'Py30M HeJb34 HaxXomouTbcsa JonaM. OIDacHyKw 30HY
orpaxmanT M Ha OI'PaXIeHMM BEBEUMBAKWT IIpenylpeluTesibHble I[1JIaKaTEH.
CurHaJBl MAUMHUCTY KpaHa NONAKT CIELUMAaJIbHO BBIOEJIEHHBIE IJIS 3TOTO JIM-—
ua (curHagpmmky) . TOJNBKO CUI'HaAJ aBapuMHOM ocTaHOBKM "CTOII" mMoxeT OHTH
[IonaH JIIOOBIM JIMLIOM, SBaMeTMBUMM OIAaCHOCTLH.
B 2HaAUMTEJILHOM CTEeleHM HaOeXHOCTb U 0es30NacHOCTb paboTEl KpPaHOB
3aBMCUT TO KadecCTBa YyCTPOMCTBa NOIOKPAHOBBIX IIyTel.
Banpemaercda NpebelBaHMsa JIOOEM Ha KOHCTPYKLUMAX BO BpeMS MX MOHTaxa U
XOXIOEeHMEe IO YyCTaHOBJIEHHEM DJIEMEHTAaM, He MMeKlMM OTPaXIeHUM.
MoHTaxHEe PaOOTH IOJIXHE OBITH IIPeKpalleHBl NIPU CuUjie BeTpa Oojiblie 6
faJsioB, OpM TOJiojelMlle, CUMIIBLHOM CHeTronale, OOXIe M I'po3e.
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ﬁ##*##ﬁ###%######ﬂ#**%##*##ﬁ##%#############**ﬁ##
,# 2 EBEepCuA; CamlIFrACK umeru Manzo Ynvréeka #
'# Kadeapa TeyuonorMH CTPOUTENEHOTO NPOWSEOARCTEa #
,# ﬂporpamma BHOEODA CaMOMOAHBY cfpenosur HKRAaHOR #
“# ApTops: Axmeaox T.M., 4auHanQ§ HuoPua #

#

#

o Onumoe 0.2., Ama¢apom K.M.
##*###waw#c*#*#%#»####»a##u##a##u»#a#a#u#####a###

sAdamian 40@—8218 1 potok

! NCroaHRE DaHHBIE

nDEBMmEHhE;MOHTa*HDFD ropu@QnTa&Han YPOEHEM CTORREW HDAHA Ho, ©

_EbcoTa (Topumna) anemerta H3 185.78

éﬁNCOTa cvp&nognu Hetp 1.200000047683716

3 17.950000}6293945 :

‘mnnua(mwpmga) INBMEHTR 1.399995976158142

TopuaoHTANLHRAR NPOSKUWR OT ccm‘nponETa anaﬁnﬁ RO KpaHa o6.33899994%467725

; 7.0359997%4932861 )

1Macca MOHT;pyEMOFD BINeMeHTa ta 14.5

ﬁacca MDHT&MHNX APUCNOCOBNEHKWR ian .3799?99952316284

Macca rpysQEaxeaTHore yortposctea Grp «119999997317791
17 .

OBuan MARCCE& 3INeMERTOR B novore(s TOHHAax) 789

"CpeaHra zapaBaTHanr nnava pagoumMy noToxa B cMmedy (B py&nax) ;7.649999&1833.

HOPMAETUERAR CMEHHARR NPOWZBEOAMTENBHOCTE EPAHA(E TORHAX & cMERY)
SX.Z80001046811827

TEUHHHUECHNE NARAPAKETEPUCTUEN CTRENOELX KPaHOE

NHeEMOKONeC HHBIA npaH"KCfS473

MpYEONOABLEMHOCTE — 28 TOHH

RuineT CTpeéu - X LR00000047EBIT71E ... 28.39999961883027 METDOB
~BeicoTa non;ema - Zh MEeTPOE

1CTOMMOCT§ épaua - 28.600000738144%973 TecA4Y py6.

CTOMMOCTE MAWWHOCMEHL 41.15999984741211 pve.

Tvceruansts kpan—A3K-25 T

pramnonbEMHDCTb ~- 23 TOHH

RNHET cTpenb — 4.199999809265137 ... 14 meTpor

BuicoTa nogsema — 28 meTpoE
CTOMMOCTE Enara — 36.29999923706085% Tecas py6. :, 7@?
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CrToumocTs MAWLWHOCMEHE — 8. 1999969482422 pvE.
YRENEHLE NPUESASHHBEIE FATRATH HA; MOHTAX 1 TOHHB KOHCTPRYKUUN KDAROM ~ O S473
P AEHb 1;537818908691406 i ’

YAenNeHHE NPUESLEHHLE FATRATb HA MOHTAR RCEX KOHCTRYHEUWMA EDAHOM ~KC~-S87%
Cnp.ya.l= 1213.339101898752 s

4

inyneﬂbelE n;ﬁmaene&auwe ZATPaTH
paEHe  1.336651372909546

]

HE MORTaX 1 TOHHB HOHCTRYEUMWH rpanowm ~43K-25 T

]

YRENbHHE NPUESLRHHLIE EFATRATH Ha MORTAaX BCEX HOHCTRYKUWE HpaHOM ~A3K-25 T
Cnp.yn.2= 12172 .417933228632

ﬂpMMEHﬁaTe»ryceHmeu& K&K

¥
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HHHERBBREBHARBRH R AR R DR H BB H SR IR H BB H RSB BR B R R
# 2 mepcur CamlMACK umenn Mupzo Ynvréewa #
# Kadeapa TexHONOruA CTPOUTENLHOrG NPOUSEOACTER #
# NporpavMmMa BLBOPa CAMONOAHBY CTPENOBLY EDPAHOE # p
# ArTOpn: Axmegox T.M., Zadnance H.F., _ # ¢
K Onumvor 0.3., Jdxadapos K.M. : #
#############%###9###%#####ﬁ#######*###########*##
Adamian 403—8218 2-potok
MCHOBHLIE BAaHHBIE

MpeEWeHWE MOHTEKHOTO FOPUEOHTE HAAR YPOERHEM CTORHKM KP&aHa Hi
- 9. 899999618510°7g 5

BecoTa (Tonmuea) snemenrta Hs i.200006047683716

‘BoicoTa crponosku HoTp 4.7999999 231462684

| 14.89999961B53027

VRHMHE(NMDMHA) aneMeHTa .6499999741581421

TapuﬁonTanbﬁaa NPOBKUKWA OT OCwu ﬁponETa TAZHUA A0 Epana 5.5

- 5.824999809265137 '

Hacca MOHTHPpYEMOro snemenTta Q3 10.30000019073484

Macca MOHTaXHBIY NPUCNOCOBNeHnH 'an 0

Macca rpyaééaxsaTHorm yCTmDﬁCTB; Grp .4799999892711439
10.7?99997@g9’11?

DBuan macca 3neMenToB B noToke (& TOHHaX) 559.2000122070312

Cpeannn aaéaacTHaﬂ NNAaTa paSoqu nortoka B cmery (B pvyénax) 5@.030000686&4551

HDDM«THBHEH CMERHAR HDGH“EDA“TEHBHDCTb EpaHa (e TORHa&Y za& CMEH7)
84 . 9T0QO0OIOK17978

:
TEXHMHECKME HEaparTepnCTurn CTRENOERY HPAHOE

NHeemoroneCHHnd kpan-KC~-4%41

TPYEOROALEMROCTE — 16 TOHH

BeineT ctpenn — 3.4000000953467432 ... 14 MeTpOE
BucoTa non;ema ~ 24.79999923706038 meTpor

CCToumMocTe kpana — 20 TeicAd pys..

CroumocTe MawuHoCMeEHe ~ 37, 150001525878%91 pvs.

‘T;cenuHHmﬁ kpan-MKIr-16
:rDY%DnOAbEéHDCTb - 1& TOHH
BuneT ctpens - 4 ... l1b6 meTpoe
}BucoTa noagweMa — 26 MeTpor

18.

CroMMocTe kpaHa - LL.3999Q9618430“7 THICAY pYE.
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CTOMMOCTE MauMHOCMEHE — 28, 1299991607666 pvE.

fYneanme MPUEERABHHLIE ZRTPATH HA& MOHTAX 1 TOHHE KOHCTPYHEUWH HPRROM ~KC-43&1
pasHe  1.419477105140684 ;

: S )
YAENbHLIE MPUBEASHHBIE ZATPAaTH HA'MOHTAaX BCex EOHCTPYHUWA Kpadom -KC-43561
Cnp.yb.l= @38.7193280763416 . i

YAENLHLIE NPUESAEHHBIE FATPATH HA-MOHTAK 1 TOHHE KORCTPYKUMA kpadow -MET-16 paes
L2B9181976318359

YHaenoHee NPUEeLSeHHBIE ZaTPaTh H& MORTEK BCEX HOHCTRYHUWA xpaon ~-MET-16 Cnp.ya.
. 8I0.0827741399362 d

NPUMERRGTE TYCERWMHBIE HKP&H
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REASBHHH R REHBHBHAN R B R HHEH SRS SR A HR RS S S8
# 2 mepcus Caml"ACKH wvenn Mupzo Ynvréera

# Kadenps TexHONOrUR CTROWTENLHOMO NPOMERORCTES
# MporpamMda BeBORa CAMOMNOAHLY CTDENOENY MRAHOE
“# ApTopn: Axmesor T.M., ZasHanos H.F.,

# Onumor 0. 32., Oxadapor K.M,

HEHAHEHE RS R EH RSN S S SR AR S S SR SRR SR RS S S8

4 3 3 3 4

Adamian 403-87i8 3-potak
NCHOOHBIE ORHHLIE

IpeEbWeHKE MORTEKHGIO TFORUEOHTR HAL YPOBHEWM CTOAHKM kpana Ho
17.71800015258789

éucoTa (Tonuuua) anementa H3  I,315000087220459

Bucara cTponoskw Hotp 3. 8999999044 325468

25, 6300010681 1523

Anvna(wupuua) 3nevMedTa 12

TORMZOHTENEHAR NPOBKUWA OT OCW BRONETA EaaQMH A kpans  7.855 99999427?9941
J3.5099994465942328

Macca MoHTURYEMOro aneMenTta (O3 11.199999R80924%14

Macca MORTAXHEY nprucnocoenedns Onp O

Macca rpysosaXBEaTROro yorposctea Orp 1.7%
2“94999?é0926514

OBMERA MACCE INeMEHTOER E nDTaueté TOMHaN ) 234 LARGYORTFLTTE

Cpennnn zapaBoTHam nneTa PaBouuy NOTOKA E Cmery (g pyenax)  15.84000015258789

HODMBTWBHGH CMEMHAR NPDOUEEOAWTENEHOCTE rpana(B TOHH&Y Z=& CMEHY)
95.44999654824219 ;

TeNHMHECHUE XEPAHTEPUCTUKN CTREMOELDY EPAHOR

HHEBMQKQHE;HHM& Epan-KC—-45&61A
pr@ononbethCTb - 146 TOHRK

BrneT cTpens - 3.7999999823142 8: ars 14 METDOE
BucoTa nojeema ~ 27.29999923706055 meTpow

CToMMOoCTe kpana ~ 24,.899999618832027 TuhcrY pve.

CToumocTe MAWMHOCMEHE ~ 36.900001525878%91 pye.

‘
Fycenuyubii kpad-Mkr-1é
TpyzonoasEMHOCTE ~ 1& TOHM
Beiner ctpene ~- 4 ... 16 METﬁoE
BricoTa nan;ema ~ 26 MeTpor

CToumMocTe kpads ~ 272.39999941853027 ThCAY pve. . ’Zp'
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CTOUMOCTEL MAWWMHOCMEHR — 28.12999914607664 pve.

[YAEHBHHE NPUEEABHHLIE ZATRATE HA MOHTAX 1 TOHHB HOHCTRYHEUWA )DRHDM —hC 4561A
PAREHL 768”499’ﬁ440063q :

Ynenbnue NEMEEABRHHBIE ZATPATE HA. MOHTAK BCEX EOHCTRYHILWG vpaHoM ~KC~45614

: Cnp.ys.l=, 1799 .83922041 50788

YARAENBHBE NDUESIEHHLE EAaTPaTh HA: MOHTAX 1 TOHHB KOHCTPYHULMUG wﬁéﬂom ~MEF-1& PAaE
LABBT79TI74742B0793 F J

v

YOEMNBHHE NMPUEEARHRLE SARTPARTH HA& MOHT&X Bceﬁ HOHCTPYHEUUS kpanom —MKT-16 Cnp.va
1543, 1584094633179 ’

MlpuMEHRARTE rYCEHUYHLIRG KPaH
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##################################################
# 2 mepcun CamlMACKY umenn Mupzo Ynvreeksa #
# Kadeaps TeyHONOrWA CTPOMTENLHOID NPOMESEOACTES #
# liporpamma BRBOpa CAMONOAHLIY CTHENQEBY EpAHOE 4
“# AeTope: Axmesor T.M., 3akkance H.F., #
# Onumor 0.3., Axadapor K.M. #
HEHHRHH SRR RS R SRR S E R S H R AR R S H R R A B
Adamian 403-57i5 4-potok
MCHOAHBIE OAHHLE
ﬂpeaumenmefMDHTamnoro FOPUEOHTE H&A YPOBHEM CTOAHKW kpana Ho o 15
BricoTa (Toﬁuuna) anemeHTa Ha  1.200000047483714& ’
BucoTa crTponoekn HeTtp  1.799999952316284
ie
Anuba(wupuna) snemedTta L 2000000029802322
FOPMEOHTANENAR NPOBHUMA OT OCKH NDORETa ZAaMUA A0 EpAaHa ﬁ.599999904632568
6. 699999809265137
Macca MOHTURYEMOro 3neMmerTs 03 4.1999998092451%7
Macca mMONTEKHBY npucnocognenus  Onp  5.999999845889549E-007
Macca rpysoSaXEaTHOrO YCTROHCTER Orp .44999998B8079071
&.7099995461709814
JBwar MICC& INEMEXNTOR B NOoToKe(E ToHRaX) 1518,400024314047
Cpeannn zapaBoTHar nnaTta paBoduy NOTOEa B CMEeHY (B py&nax) &7.08999755889378

\

HOPMETHEHAR CMEHHEA APOWEZEOAMTENLHOCTE HDSHA(E TOMHAY 28 CMEWY)
24, F29999F2IT0L0%

TeXHU4eCKHE HAPaKTEPMCTUEW CTRENOELY MPAHOE

nHEEMOHDnEéHHNQ Kpar-kKC-3861A
TpyzonoReEMHOCTE ~ 10 TOHM

BuneTt ctpens -~ 4 ... 20 metpor

Buicota nodeeMa ~ 2% meTpos

CTOMMOCTE Kpans - 17.3999996185?027 THICRY RVE.

CroumocTs sawrHocumens - 32, 5499992370605% pve,

TycenusHns kpan-MEKT~16
prganmnbemﬁucve - 1& TORH
Bunet crpens - 4 ... 16 meTpoe
BNCOTa nosbeMa — 26 METROE

CToMMoCTE Epana — 22,39999941853027 Tuoey pve, no
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4

CTonmMoCTe MAWWHOTMEHE — 28.1299791607&6646 pvi.

YASNBHLE NRUESASHHHE SATPATH HA MOHTAK 1 TOHHB HOHCTPYELWE kpavom —KC-3541A

paeMde  S.858374118804932

YHEENEHLIE NEWESREHHLIE SATHATH Ha MOHTAM EBECEM HKONCTRYEUKWE Kpadod ~KC-3541A

Crp.ya.l= 8895.335400802012

YOENhHLIE NPUESAEHHLE Z&TDATH HE-MOHTAX 1 TOHHM HOHCTRYHEUWME kpsHom —~MEN-1& pa

5.74236946%179447T4

YARNEHLE NDUESAEHHLIE ZaTPAaTh Ha MOHTEK BCEeN HORCTRYEWKMN sHpadom ~MEKTM-16 Cnp.v

CET719.21421947924

NPUMEHRRTE CYCEHUWHEIN KP&MH

»
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