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BBEJXEHHE

Ha Bcex 3Tamax eIWHOTrO KOMIUIEKCHO-MEXaHW3HPOBAHHOTO MOHTaXXHOTO
npoliecca: Ha 3aBOJlaX Kene300€TOHHBIX H META/NTHYECKHX KOHCTPYKLHIA, Ha No-
JIATOHAX, Ha CTPOHUTE/IBHBIX IOLIaAKAX U B MeCTax cOOpkM Bo3pacTaeT oOneMm
HOTPy304HO-Pa3rpy304YHbIX, COOPOUHO-YKPYNMHHUTENBHBIX U APYTHX CTPOHTE/ILHO-
MOHTaXHBIX paboT, BBIMOMHAEMEIX C NPHMEHEHHEM TOXLEMHO-TPAHCIIOPTHOTO
obopynoBaHHsL.

B pacnopsxeHun crponTenLme opraHmsanmit ceiiuac Haxoaurcs Goiee
120 TBIC. KpaHOB PalTUYHBIX BHOOB M Momumkaimii: okoiao 120 moneneii Ga-
UIEHHBIX KpaHoB; 40 — aBToMoOUNBHEIX; 30 — MHEBMOKOJECHBIX; 60 — ryceHny-
HBIX B T. A.

Macca 1 pasmepsl COOpHBIX 37€EMEHTOB MOCTOSHHO YBENHYHBAIOTCS, MO3TO-
MY B CTPOMTEJBHEIX OPTaHH3AIMAX €KEroAHO IPOMCXOJHT mpouecc oOHOBICHHS
HapKa rpy3oNOTbEMHBIX MEXAHH3MOB B CBA3H C MOMOJHEHHEM €r0 HOBBIMH 3¢-
(eKTURHBIMM KPaHaMH, B TOM 4YHCJI€ MMIIOPTHOTO NPON3BOJCTBA.

Obunue paboTalOIMX B CTPOUTENBCTBE YCTAPEBIIMX Mozenel ¥ TUNOB 3a-
TPYAHSET BHIOOP KPaHOB € Y4€TOM KOHKPETHBIX YCIOBHH CTPOHTEBCTBA: OOBEM-
HO-KOHCTPYKTHMBHBIX PEIIeHMN 30aHHH, XMPEKTHBHEIX CPOKOB CTPOHTENHCTBA,
TEXHOJOTHYHOCTH COOPHBIX KOHCTPYKIHMH H.APYTHX (haKTOpOB.

B HacrosuieM nocobun NpHBeNCHB! CBECHHA O HOBBIX KpaHaX OTE€YeCTBEH-
HOTO U 3apy0eXHOro MpOH3BOACTBA, a TAKXKE KpaHaX, BHITYCKaBIIMXCA paHee, HO
BCE ellleé IIMPOKO MPUMEHAEMBIX ceffyac B MPOMBIIUIEHHOM H TIPaXIaHCKOM
crpouresibeTBe. Ero Ueiab — CKOHIEHTPHPOBATH B OJHOM HCTOYHHKE MHGpoOpMa-
LHHI0O O TEXHUYECKHX XapaKTEePUCTHKAX COBPEMEHHBIX CTPOHMTENBHBIX KPAHOB,
IKOHOMHMHYECKOH LienecooOpa3HOCTH MX NPHMEHEHHA B YCIOBUAX NMPOM3BOACTBA,
PALHOHANILHOCTH TOTO WJIM MHOTO BH/a MOHTaXKHOTO M TaKeJaKHOTro obopynoBa-
HHAL.

Ilpu HanucaHuu yueOHOro mOCOOHMs HCTONL30BaHbl JaHHbIE Mocoprerpod,
[ITHUMOMTIT u BHUHcTpolinopMmaiiia, HHCTPYKIMH 33aBOJIOB — M3rOTOBHTENEH
KPaHOB ¥ NPOCHEKTHI MHOGUPM, MaTepHasl )KypHai1oB "CTPOHTENBLHEIE H AOPOXK-
Hble MauIMHb" U "MexaHM3allUs CTPOUTENBCTBA", a TAKXKE CIEUMaANbHAs JWTepa-
Typa [1-15). Matepuaist 11 TEXHUKO-3KOHOMUYECKHX pacueToB 3 QeKkTHBHOCTH
IKCILIYaTAUMKM KPaHOB COCTaBNCHBI B leHax 1984 roma Ha ocHOBaHUM HpuUKasa
"O6 yTBepXKIEHUH pacUeTHHIX LieH 3a 3KCILIyaTallhio, nepeba3vpoBKy H apeHny
CTPOUTENBHEIX MalIWH H obopyposaHus” no I'maBmocctporo ot 13.07.84 r. u
CMpPaBOYHOTO TOCOOMA "MalllMHBl ANMS MOHTAXHEIX paboT M BEPTHKAIBLHOIO
TpaHcmopra'.
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Puc. 1.1. IIpumep onpedenenus 2py3onodvemnocmu kpana (18,64 n)
npu geineme cmpenst 9 M u goicome noovema 22,5 m



OCHOBRYIO HACTH YUCOHOTO 110COBUS COCTABARIOT BbIpaXEHHbIE B rpaduve-
cKOit (hOpME IABHCUMOCTII MCKAY BbLICTOM CTpensl, BbICOTOH MOAbEMA Kproka
KpaHa K €T0 TPY30M0,IbeMHOCTBIO [IPH 1aHHOM BbLIETE M JUIMHE CcTpesibl. Benuun-
Ha JUTMHBL CTP2AbL L B MeTpax vKaaHa ciiesa o1 rpaduka. Bounet cTpenst 8 MeT-
pax 1aeTca 1o ropu3oHTaIbioil och adclice 1t obo3Haqaercs L, BpicoTa noabema
kproka H (Takoke B MeTpax) ipuBejeHa Ha BCPTHKAILHOH OCH OpAMHAT.

[py3onoabemuocty kpana Q B TOHHAX MPH ONPEAETEHHbIX BbLIETE CTPEbl
H ¢ JUIHHE MPUBEACHBI B BH,1C TOUEK Ha KPUBBIX. [10KA3bIBAIOLIMX BO3MOMXKHOE pac-
110.10KEHHE KPIOKa KPaHa 11PY TCX 1M HHBIX JUIHHAX CTPEJ U yrilax X HakJIoHa.

MetoauKa onpesencHus OCHOBHBIX XapakTepUCTUK KpaHa:

- [[peABapUTeibHO No Tadn. 3.1 nocobus onpejenseTca Mapka KpaHa, cno-
cobHOro nNoAHATL TpebyeMblil Ipy3 Npu HeoOXoAUMOM BblieTe CTpeibl. B coot-
BETCTBHH C OrJIABJACHHEM HaXO:UM CTPAHULY, Ha KOTOPO#t B rpaduyeckoit dhopme
npuBeAcHbl HCKOMbIE XapaKTePUCTIIKH AAHHOTO KPaHa;

- Ha COOTBETCTBYIOUteHl KpHBOIl HAXOAMTCRA TOUKA, MPOEKUMHM KOTOPOit Ha
BEPTUKANbHYIO M TOPM3OHTANLHYIO OCH O3HAYalOT COOTBETCTBEHHO BENUUHHDI
noibeMa KpioKa U BbUIETa CTPEibi:

- METOJOM HHTEPIIOIALUNM ONPCACINETCS IPy30NOAbEMHOCTh KpPaHa B 3TOil
TQYKE PACIONOKKEHHA KPIOKa.

CMOReMpOBaHHAN METOANKa ONIPe/eNeHHs XapaKTEPHCTUK MpUBEAEHa Ha
puc. 1.1,

Jonyctum, onpeaeaentble rpahpHuecKUM WK aHATMTHYECKUM ciocoboM Q.
H,, L u L, paBubl cootBercTBenno 17 T, 20 M, 9 M, 20,2 M. HickoMbie napaMeTphl
KpaHa A0JKHBI ObITb He MeHblile 3THX BestnukH. [lpu JiuHe ctpensl Lo =245 M1
sbuteTe L =9 M (cM. puc. 1.1) Boicota noasema H, = 22,5 M > 20 m.

['py3onoabeMHocTh KpaHa Q, Ha BbuleTe 9 M onpegensercs METOAOM WH-
TEpHONALMH:

Q=20-(20-15)-6/(6+16)=18,64 (1)> 17 T.

1. TUIIbI KPAHOB ¥ OBJIACTH UX IPUMEHEHUSA

B HacTtosuiee BpeMs B CTPOMTENBCTBE OCHOBHBIM BHAOM IpY30fl0AbEMHbBIX
MEXAHM3IMOB ABJIAIOTCS Kpanbi, Haubonee pacHpocTpaHEHbl CTPEJIOBbIC: AaBTOMO- |
OM/IbHbIE, THEBMOKOJIECHLIC H I'yCeHHUYHbIC KpaHbl, OalleHHbIC MepeiBHXKHbIC U
fIpUCTaBHble KpaHbl. [Jpyric THIIbI KPAHOB NPHUMEHSIOTCA pexe.

Mapka kpaHa cocTouT 13 BykBeHHO W 4HMCIIOBOM YacTeil 1 0ObLIMHO OTpaXka-
€T ero OTIMYUTENIbHBIC 0COGEHHOCTH U I'PY30MONBEMHOCTE. Tak, cTpenoBble Kpa-
Hbl UMEIOT crieayloiine OykBeHHble 0003Havenns: K — kpan; KA — kpan aBTomo-
SuneHblil; MKT, MK, MKA — MoHTaXHBIH KpaH T'YCEHMUHbIH, ITHEBMOKONEC-
Hbiit 1A aBroModuabHbIl; JIDK ~ usenb-ssextpuuecknii kpan; CKIT — cneun-
anbublii Kpan rycewnunsiii; CMK — cneuuanbhblif MoHTaxHblid kpaH; MKT -
MOHTaXKHBIH KpaH Ha Da3e TpakTopa 1t T. 4.
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Uugppbi yawe Bcero odO3HAYAIOT PY3ONOILEMHOCTL Kpad. Hanpuyep.
CKI-63A — crienualibHblil KpaH IyCEeHNUHBIH IPy30N0IbeMHOCTBIO 63 T. M0.ep-
nuzauua A; I9K-251 — gusens-aneKTpudeckuii Kpan 1rpy30MobeMHOCTRIO 23 1,
nepBas moaudukanus; MKI'-40BC — MOHTaXHbBIN KpaH IyCeHHUHBIR [Py 5011071~
€MHOCTBIO 40 T ¢ GalIEHHO-CTPENIOBLIM 060PY IOBAHUEM.

B nocnrentice BpeMs CTanM BbITYCKaTh KpaHbl ¢ OVKBEHHOM MH1eKkcauueii
KC ~ kpaH cTpenoBoit. Y 3TUX KpaHOB nepBbiil YMCI0BOM HHIEKC O3HAYACT 3aKo-
ZMPOBAHHYIO TPY30NONBeMHOCTh (1 -4 1,2 ~63 1,3 - 101, 4-161.5- 25,
6-40T,7-63T1,8-100T,9 — ceoie 100 1). Bropas undpa odo3nayaer nu-
JlEKC XOA0BOro YCTPOHCTBA, TPEThS — CTPENOBOro obopyaosanus M T.4. Hanpu-
mep, KC-7471 — kpaH cTpeioBoii MAKCHMaIbHON IPY30MI0ABEMHOCTBIO 63 T, Ha
11aCCH aBTOMOOHIIBHOTO THIA.

Haubonee MHoOrouvcneHHoH rpynnoil GallleHHbIX KPaHOB ABIASIOTCH KPaHbl
cepuu Kb — xpau Gaienasiid. Tlepsast uudpa Mapki 0603HauaeT MHAEKC rPy30BO-
ro mMomeHTa (3 — no 100 xH-m, 4 — 100...2000 xH-m, 5 — 2000...3000 xH-m,
6 — 3000...5000 xH-M), nocienytomue nuppe 0003HAYAIOT BUL OatiHU M HOMEp
MCTIONIHEHNUA.

Hanpumep, Kbk-503 ~ kpaH GaleHHbIit ¢ KapeTKoil 1 NOBOPOTHO!H OaluHeit,
rpy3oBoit momeHT 2800 xH-M. Y pana kpanop tuna Kb uudposas wniexcanus
wimeneHa. Hanpumep, Kb-160.2 (Kb-401), Kbk-250 (Kb-502) u t.a1.

Lindposoit unjekc rpynnel kpaHoB cepui MC  (MOOWIBHBLIA CKIadbiBalO-
imics kpan) ¥ BK (GaienHbIil KpaH) 03HaYaeT rpy30N0abeMHOCTD HIIM TPY30ROH
vomeHT U anuny crpenst. Hanpumep, MCK-8-20 — MOOWIBHBIN CKIaALIBAIOUIHH-
5 KpaH Ipy30N0abeMHOCTbIO 8 T ¢ AsuHOH cTpensl 20 M; bK-1000 — SaweHnnIi
«paH ¢ rpy3oBbiM MoMenTOoM 1000 xH-M.

Hmerores 1 apyrue o603HaueHUs KpaHOB.

B uHIeKcallMd UMIMOPTHBIX KPAaHOB TAKXKE OTPAKAIOTCA TPY3ONOALEMHOCT
WM TPY30BOM MOMEHT, BHJL Iacc M Apyrue ocobeHHocTu kpaua. Hanpusep,
{ATO KA-800 ~ kpan ¢upmbl KATO Ha kQpoTKo5a30BOM LIaccy fOBbILICHHOIH
HPOXOXMMOCTH IPY30M0AbeMHOCTEIO 80 T, OCHOBHAA MOJEND.

Jliis MOHTa)ka Kakoro-iimbo cOOpHOro 3eMeHTa OOBIMHO MPHMEHAETCT KPaH
COOTBETCTBYIOUIEH TPy30n0apeMHOCTH. OHAKO MPU HEOONLUIOM KOJIMULCTHE Tsi-
KCIBIX D11EMERTOB B 3zaHun (10 10 % oT OOIIEro KOJIHYeCTBa) HOMYCRACTCH MX
\OHTAK C NMOMOUILID ABYX KpavoB. O0s3aTesbHbIM YCIOBUEM TPH 2TOM JIOJIKHbI
OBITh ONIMHAKOBBIE CKOPOCTH Eepe/IBIDKEHHS, T0beMa H ONyCKaHHs KPIOKOB cra-
PEHHBIX KPAHOB, KAXABIA U3 KOTOPBIX MMen Obl B OTAEILHOCTH HOCTATOUHY IO Ipy=-
:0NOABEMHOCTD [J151 MOHTAXA BCEX OCTAJIbHBIX JJIEMEHTOB.

CTpenoBbie CaMOXOAHBIE KPaHbl 00NanaroT oOIIMM OCHOBHBIM AOCTOMHCT-
BOM ~ ClIOCOOHOCTBIO ObICTPO nMepebazuposatbed ¢ oHOro o6bekTa Ha ApyTrol 1
npuc1ynarth Kk pabote Ge3 cueunansHoH MoAroTOBKU IPYHTCBOTO OCHOBAHMS CPa-
3y 10 NpHOBLITHY Ha HOBOE MecTO, [T09TOMY OTH THOBI KPAaHOB Yalile HCTIOAb3YOT-
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cst A8 O0CHYXKHUBAHHI PacCpeqoTOUEHHBIX OOBEKTOB CPaBHUTENLHO HEGONBLUIONH
BBICOTBI, XOTH MO CBOUM TEXHHUYECKMM BO3MOMHOCTAM HEKOTOpBIE THIBI TaKHX
KpaHOB crioCOOHbI MOHUMATE Ipy3bt Ha BeIcOTY 710 50...70 M.

I'naBHBIR HepOCTATOK CTPesOBHIX KPAaHOB — 3HAYUTE/ILHBIE OrPAHHYEHUI Ha
TIepe/IBIKEHHE C TPY30M, B CBS3M C 4EM OCHOBHOH (OPMOIi HX paGOTHI ABISETCA
BBIABMXKEHHE OTKUIHBIX YIOPOB MM TMAPABIMYECKHX ONOp, yto (0cobeHHo nep-
BOE) PE3KO CHIXKAET MaHEBPEHHOCTH KPAHOB M YBEJIUUHBACT MOHTAKHBIH LMK

ITo vy ctpenooro o6opynoBaHHs CTPENOBBIE CAMOXOAHBIE KPaHbI MOIYT
ObITb C TEJECKONMHYECKUMHU CTPEJIaMH, C JKECTKHMH CTpenamu (OCHOBHBIMH, ¢
TYCHKOM U CMEHHBIMH) U B GaleHHO-CTPENIOBOM HCMOJHEeHuu. [lepeBoa KpaHOB
u3 paboyero MoJoKeHUst B TPaHCHOPTHOE M 06paTHO OOBIYHO OCYIUECTBAAETCS
cobcTBEHHBIMM MeXxaHu3MaMu. Kak yKaspiBaloCh, MMOBBILIEHHAs YCTOMYMBOCTB
KpaHOB obecnednBaeTcs MpUMEHEHHEM BBIHOCHBIX OMNOp (AyTpUrepoB), 4TO Mo-
3BOJIfiET NOBLICUTH I'PY30M0ABEMHOCTE KpaHa Ha 80 u 6onee npoueHTOB.

K caMOXOJHBIM CTPeNOBBIM KpaHaM OTHOCATCS aBTOMOOHIILHBIE, HA 1IACCH
aBTOMOGHJIBHOTO THIA, THEBMOKOJIECHBIE H TYCCHHYHBIE KPaHBI.

Aemomobunsnele Kpansi MOryT OCYLIECTBIIATH NOXbeM TIpy3a Ha BLICOTY
20 m u 6onee, HO K BBHIMOJHEHHUIO MOHTAKHBIX Olepauuil 0ObIYHO HE MpHUBJIEKa-
1oTcs. OHM Yallle UCTIONB3YIOTCH AJS NOTPY304HO-PasrPy30uHBIX M BCIIOMOTra-
rejibHBIX pabor.

Kpanvi na waccu aemomobunsnoze muna B nociiefiHee BpeMs, 0COOEHHO 3a
py6exoM, MOJYUHIIH OYCHD LIMPOKOE pacnpocTpaneHne. OHU UCTIONB3YIOTCA Kak
npy HOTPY30YHO-PA3rpy304YHBIX paboTax, Tak M NPH MOHTAXHLIX ONepalusx.
I'py30NOXBEMHOCTb TaKMX KpaHOB MOXeT nocturath 1000 T, BbicoTa noabema
100 M u Gosee.

Kpanb! UMEKOT ruapaBindecKuil MPUBO, TENECKONHUYECKHE CTPEJbl U TH]-
PaBIMYECKHE BBIHOCHBIE OMOPbL, MOTYT 00OpYHOBAThCA IychkaMu M GanodHBIMH
ctpenamu. TeneckonupoBaHue cekudil CTpPebl MOXKET NPOH3BOIUTLCA € TPY30M
Ha KPIOKE, a BBICOKHE MOOHIIbHBIE CBOHCTBA M rabapuTHEIe pasMephl MO3BOJIAIOT
KpaHaM NEPEMEeNIaThCs 110 FOPOJACKAM YJIMIIAM B COCTABE TOPOJACKHX TPAHCIHOPT-
HbLIX OTOKOB.

ARTOMOOHJIBHBIE KpaHbl W KpafHbl Ha HIacCH aBTOMOOHIIBHOrO THI2 Ha 00b-
exTe 1ocjie OKOHYaHus paGoyero aus OOBIMHO He NMapKyioTCs, a ye3kaloT B rapax.

ITnesemoxonecnste Kpanst B Ka4eCTBE XOJOBOTO YCTPOHCTBa MMEIOT CIIELH-
aJlbHOE LNACCH, W3rOTOBACHHOE U3 aBTOMOOMIIBHEIX Y3710B, M CMEHHBIE pelleTda-
Tole cTpeitbl. TIpHBO KpaHOB MexaHHYecKuil MK an3esb-dnekTpudeckuil. Ceoum
XOIOM OHHU ODBIYHO Ha 0GBEKT He NMPHUOBIBAIOT, 3 MEPEBO3ATCS TpEWIepaMH HIH
OyKCHPYIOTCS TATauaMH NO CreLuaJbHbIM MaplUpyTaM B CBA3H C MNPEBBILICHUEM
HOpMAaTHBHEIX raGaputoB. CMeHHbIE CTPENBI B OCJIEAHEM Cllyyae NOCTaBJIAIOTCA
OT/EJIBHO.

['py3onmoabeMHOCTs NMHEBMOKOJIECHBIX KpaHOB KojeOnercs B Mpeaenax
12...100 T, BBICOTa NObEMA CTPEIBI MOXKET JocTHraTh 80 M.
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T'ycenudnsie kpanpr No CPaBHEHNIO ¢ JAPYTHMU THIAMH KPAHOB HUMEIOT Ca-
MO€ Manoe AaBIE€HHE Ha TPYHT, 00JaJal0T BBLICOKOH HPOXOAMMOCTBIO H MaHEek-
petHoctbio. Tak, HanpuMep, 3a CYET TOPMOKCHHS OAHOW ryceHuUeH OHM MOTyT
I0BOPAYMBATLCSH NPAKTHYECKM HA OAHOM MecTe. OHN CBOOOAHO NepeMellatoTes ¢
rPy30M NO CTPOMTENBHON MJOIAAKE B AOOOM HaNpaB/IEHUW U Jaxe ApH (0Mih-
WO rpy30n0abEMHOCTH paGoTaloT 6e3 BbIHOCHBIX ONOP.

I'yceHHUHBIE KpaHbI ABMAIOTCA OCHOBHBIMU MPH MOHTAXKE OMHOITANKHBLIX H
MAJIOITAXKHBIX MPOMBILUNCHHbBIX W FPAKAAHCKHX 31aHH.

I'py30N04bEMHOCTS TYCEHHUHBIX KPaHOB MOXeT. Aocthrate 200 T, rpy3 ohn
MOTYT MOAHUMATE HA BLICOTY 50 M u Gonee. [lns yBenuueHns BhlieTa cTpensl y
FYCEHMUHBIX KPAHOB IIMPOKO NPUMEHSIOTCH /IONOJMHWTENbHLIC YCTpoHCTBA —
FYCbKM H K/IHOBbl CO BCIOMOTATeNbHLIM KPIOKOM, 2 TaKike ClielanbHble OroJios-
KM — XECTKHME M BujibuaThie. Takde KpaHbl MMEIOT 1Ba PadOUMX KpIOKa. M3 KOTo-
pbIX O/IMH (OCHOBHOM) pacCuMTaH Ha MaKCHMAsbHYIO Harpy3ky npu HeGoabLIOM
BBUIETE, 4 JPYFrOi (AONOJIHUTLALHBIR) HMeeT MEHbLLIYIO I'PY30NOABEMHOCTb NP
A0CTaTOYHO GObUIOM BBUIETE CTPEIhI.

Bawennste Kpanspt nonpasiensiotcs Ha ABa OCHOBHBLIX BHAA: ¢ NOBOPOTHOI
1 HenoBopoTHoil naathopmoii. K nepoMy BHily OTHOCATCA KpaHbl 1Py 30110 bEM-
HOCTBLIO 10 10 T, NPOTHBOBEC Y KOTOPLIX pacrionaraeTca BHUly. M3meHeHue Bblle-
T CTPEAbl Y TAKHX KPEHOB OCYILECTBIAETCH 33 CHET W3MEHEHHA HAaK/IOHA CTPEb
HJTH MIepeMeLieHHs NO CTpesle FPY30BOi KapeTkH. B 3aBHCUMOCTH OT 3TOI'0 KpaHbl
J1e9TCS Ha JBe Fpynnbl: ¢ nogbeMhoil ¥ 6anounois ctpenoi. K nepsoii rpynne
oTHocaTes kpadbl Tna MCK, KB-100, Kb-160, Kb-405, Kb-602, ko Bropoii —
kpanbl Tuna Kbk, Kb-308, Kb-504, KB-575, a Takike MCK-250 u MCK-400.

ITOT TUR KpaHos obsafaet psaoM NpeuMyliecTB. Tak, HU3Koe pacrnonoxe-
HItE LICHTPA TAKECTH YMEHBIIACT BEAHYHHY ONPOKHABIBAIOILEr0 MOMEHTA OT BET-
POBO# HATPY3KH. DTO NO3BOMAET YMEHBIIMTL MAcCy KPaHa M WHPHHY €ro KoJlieH.

KpaHbl, y KOTOpbIX [IPOTHBOBEC pacriojiaraeTcs BBepXy, o0opyaytoTes Heno-
BOPOTHONH DaluHell ¥ ropu3oHTANLHOM GaNoYHON CTPENoil ¢ KOHTPrPY30M Ha KOH-
e 1POTUBOBECHOH KOHCOMM. K Takomy Tumy KpaHOB OTHOCsSTCA Bce Moauduka-
uni kpaHa Kb-674 v GoablunHCTBO UMIOPTHBIX KpaHOB. OHK NPUMEHSAIOTCA TPH
MOHTaXKE 31aHui noBbItLEHHON TaXHOCTH, O6GbACHIeTCa 3To TeM, YTo Sonbluas
I'PY30M0IBEMHOCTD H BBLICOTA MOJBEMA TPY3a BO3MOXKHbBI MU NIPY 3HAYNTENILHOM
IpY30MOQbeMHOCTH MalllMHbl, YTO 3aTPYAHSET CO34AHHE KPaHOB C ONOPHO-
MOBOPOTHBIM YCTPOHCTBOM B HUXHEH uacTy.

KPOMC NepeaBHIKHbIX OatieHHbIX KpaHOB JJ1 MOHTaXa BBICOTHBIX 3naHuiH
MOTVT NIPUMEHATLCS NIPUCTaBHblE KPaHBi, MPHKPENIseMble K 31aHHIO CBA3AMMU Uc-
pe1 30 M, HaguHas ¢ 40-meTporoil BeicoTsl. CBA3H nepecTaBnsioTCs 110 BhiCOTE B
1IPOLECCE CTPOHTENBLETRA 31aHs. BHU3Y 9TW KpaHbl KPENATCH K KeN€306€TOHHbIM
(l)_\"H,‘IaMCIl’l‘ﬂE\I.

TepeABHKHLIC-TIDUCTaBHbIC KpaHbl #BAAIOTCA NPOMEXYTOYHOH Trpyllilon
(KI'-10, Kb-676). B nauane cTpOHTebCTBA OHH MEPEABUTAIOTCH 110 NOAKPAHO-
&



BBIM TMyTAM BIOJIb 3AaHUA, & 3aTeM, fIpH MOHTaXe Ha BbicoTe cBbiie 60...80 m,
KPENATCS K 31aHMIO ¥ paboTaloT B PeXXKMME CTALIHOHAPHBIX MPHCTABHBIX KPaHOB,
MPUKPETUIAACH BHU3Y K [10JIKPAHOBHIM MY TAM KaK K (hyHIaMEHTaM.

Onnoit v3 Moandukauuii GamweHHBIX KPaHOB SBJSIOTCS PENLCOBHIE CTPENo-
Bole KpaHel MCTK-90, MBCTK-80/100 u KB-404. D11 kpaHbl NpelHa3HaY€EHbI B
OCHOBHOM JI/I8 MOHTaXa KOHCTPYKLMH NMpH BhINOTHEHUH paboT "HyneBoro” (uk-
J12, HO MOTYT OBITh MCIIOIb30BaHbl H IPH MOHTAXE MANOITAXKHBIX 34aHui. [Tocne
MX JIEMOHTaXa Ha OCBODOJMBILMECS TOJKPAHOBBIE ITYTH MOTYT OLITH YCTaHOBIIE-
Hbl OallICHHbIE TIepe/IBHKHBIE KPaHBI.

JoctonucTBoM OallieHHBIX KPAHOB ABJISETCA XOPOLUHiA 0630p KPaHOBIIMKOM
30HbI MOHTAXa, PACNOJIOKEHHE CTPeNsl Ha GONBIIOH BLICOTE, [ie OHA HE Nepece-
KAaeT YCTAHOB/IEHHBIE paHee KOHCTPYKLIMH, IIPOCTOTA H HANEKHOCTh B OKCILTyaTa-
uuu. K HegocTaTkam cnefyeT OTHECTH HEOOXORMMOCTD YCTPOHCTBA NOJAKPAHOBBIX
nyTeil, MOHTAX ¥ JEMOHTAX NMpH nepebazHpoBKe KPAHOB.

Ko3/10Bble CTPOHTEIBHO-MOHTAXHBIE KpaHBI [peaHa3HA4YEHBl NMPEeHMYyILecT-
BCHHO JUIS MOHTaXa 000pYyAOBaHHMS NMPOMBILLICHHBIX MPEANpPHATHI M cOOPHBIX
TPAHCTIOPTHBIX COOPYKEHMH, HO HHOTAA MCHONB3YIOTCA IIPH MOHTAXE 3JaHHH M3
06beMHBIX 670K0B. I'py3000ABEMHOCTS TAaKUX KpaHOB kojebierca B mpeaenax
10...200 T, nposetsi 18...56 M, Bbicota nogpema 10...42 M. .

K socToMHCTBaM KO3/IOBBIX KPaHOB OTHOCATCS MPOCTOTa KOHCTPYKIMH, Bbi-
COKas yCTOHUMBOCTb, XOPOLIMiA 0630p MecTa MOHTaXKA U3 KabuHb! MawHaKCTa. Ha
rpy30HONbEMHOCTD KPaHa He BJMAET MECTO HAXOXKAEHHA Ipy3a B ero paboueii 30-
He. OCHOBHBIM HEOCTATKOM SIBJIAETCA HEOOXOAUMOCTH MCONB30BaHUA paboueit
30Hb] /15 CKNIAAHPOBAHHUS MATEPHAIIOB M COOPHBIX 3IEMEHTOB.

\/ 2. BLIEOP KPAHOB

Ilpu cymecTByomeM MHOrooGpasHM THINOB W MapOK KpaHOB [JOBOJIBHO
cJI0KHOHN 3anaueil aBnseTcs BLIGOP cxeM pabOTH! ¥ MapoOK MOHT@XHBLIX KpPAaHOB,
HanboJiee PUEMNIEMBIX B JaHHBIX KOHKPETHBIX YCIOBUAX.

HcXoaubIMU JaHHBIMU IIp# BHIGOPE KPaHOB ABNAIOTCA TabapuTsl H 00bEMHO-
MJIAHUPOBOMHOE PEIIICHHE 3[aHUs, TApAMETPBl ¥ paboyee MOJOKEHUE TPY30B, Me-
TOA ¥ TEXHOJOIHA MOHT&Xa, YCIOBHA rpousBonctsa paboT. Ilpu atom paccmar-
PHMBAROTCs KakK 0a30Bbie MOLENH KPAHOB, TaK U KX MOAMOMKAIIMM € Pa3IHUHbIMU
BH/IAMH CMEHHOTO 000pYA0BaHMS.

BhIGOp KPaHOB 3aBHCHT OT MHOXecTBa (HAKTOPOB, OCHOBHBIC U3 KOTODBIX
BLICOTA W LUMPHHA 3aHus, rabdapuTsl 1 Macca NMOXHUMAEMbIX JIEMEHTOB, MHHU-
MA/IbHOE PACCTOSHHE OT CTEHH! 3[aHusi MM GPOBKH KOTIOBAaHA 10 OCH KpaHa u
T.n. Boibopy npedinecTByeT onpelesieHHe OPraHW3alMOHHBIX METOAOB MOHTAXa,
XapaxkTepH3yIOWKX HampasieHHe M MOCJIENOBATENBHOCTh YCTAHOBKH JIEMEHTOB,
YACHAIOTCH BOIMOXKHEIE MeCTa PacllONOKEHUA M CXEMBbl IBUKEHUA KPAHOB.



BeiGop kpanoB nipou3BoasT B ARa 3rana:

1) nonGupaloT TUNbL U MapKH KPaHOB 110 TEXHHUCCKHM XApPaKTepHCTHKAM.
OTBEHAOLWHUM MPEAbABIAEMbIM TpeOOBaHUAM;

2) onpeAaensIoT dKOHOMUYECKH HaHb0.1€¢ BbIFOAHbIH BAPHAHT,

Brifop GallleHHBIX KPaHOB M0 TEXHHUECKUM NAPAMETPanm IPOLLE BCela ipo-
M3BOAWTh AHAJMTHYECKUM cnocoboM (puc. 2.1, a): nyreM oilpeienetus 1py3o-
NOLEMHOCTH KpaHa Qy (T), BBICOTBI MOABbEMa cTpenbl H, (M) # Bbuteta crpean L
(M) mo popmynam

Q2+ gt qut gy (2.1
H; > Hm+ho+ha+hT+hnZ (22
2B+f+f"+d+R,,, (23

rje g, — Macca JIeMeHTa;

(r — Macca TakeNaXHbIX yCTpoHCTB (CTpor, TpaBepc);

(u — Macca MOHTAXHBIX MUcnocobIeHUi (110 MOCTe . CTPEMIHOK):

q, — Macca 31EMEHTOB YCHIICHHUA;

Hy — BBICOTa MOHTaXHOTO FOPH30HTA OT YPOBHS CTOSHKH Kpaha;

h, — BbIcOTa NOgBEMa 31eMeHTa Hal ONOpoH, paBHas | M:

h, — BICOTa (TONUMHA) MOHTHPYEMOTO FEMEHTA;

h; ~ BbICOTa (ATMHA) TAKETAKHOTO NPUCHOCOBIeH S

h, ~ BhlcoTa nonucnacra, pagHas 2 M;

B ~ wuMpuHa 30aHHA B OCAX HIM NOJOBUHA WHPHHLL 3AaHUs Tpn padoTe Kpa-

HOB C IBYX CTOPOH;
f, f'— paccTosiHus OT oceil 10 BBICTY AKOLINX YACTEH 3/1aHM1s;
d — paccTosiHre MeXOY BBICTYMAOMEN YAaCThIO 3AaHUA ¥ XBOCTOBON 4aCTHIO
KpaHa [1pH ero NnoBopoTe, NPHHUMAEMOE paBHbIM | M;
Ry — paauyc, onuchiBaeMbii XBOCTOBOH 4acThiO KpaHa NpHu €ro nosopoie
(zannuii rabapuT), OPUEHTHPOBOYHO MNPHHUMAEMbIH pPABHBIM LI
KPaHOB FPy30IOABEMHOCTBIO 40 S T— 35 M; 0T 5 a0 15 1~ 45 ™M
cBbiie 151 - 5,5 M.

JI19 cTpenoBuIX KPaHOB rpy30NOABEMHOCTb H BBICOTY NOJbEMa CTpPenbl Ha-
x0T 1o popmyiam (2.1) n (2.2), a BuineT crpessl L 1 annny crpenst Lo npoue
BCEro onpenenuth rpadpuuecku (puc. 2.1, 6), Ans wero B BbiOpantoM Macurrade
HY’KHO BbIYE€PTHTb KOHTYpBl MOHTHPYEMOIO COOPYIKEHMSA, OCH PaCHOIOXKEHUA
MOHTHPYEMOTO 3jIeMeHTa W cTpenbl Kpana. [locneasss nonxkna npojity yepes npe
ToukH: A — pacnojioxeHHyto Ha pricote He, n E — pacnonoxenHylo Ha paccTos-
Uy 1,0 M OT KpaitHeit ToUKkn KOHTYpa 10 TOPH3OHTANM 1 BEPTUHKANN,

Briuie ypoBHst cTOsHKH kpana Ha 1,5 M nposoaaT annnto M-M 10 nepeceue-
1148 C OCBIO CTpEibl, 3aTE€M OT 5TO} TOUKY OTKNAALIBAIOT 1O 'OPU3OHTAMHM 1,5 M (B
3aBUCHMOCTH OT TOUKHM 3aKpErUIEHHS HIDKHEI YacTH CTpesbi KpaHa), onpeiesio-
ee pacnoioXeHue BepTUKaibHON ocw Bpainenns xpana 0-0. Tpe6yebee napa-
METPbI KPAHA ONPEEAIOT MO HEPTEKY B MPHHATOM MaciyTade.

0 .
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[lpu BrIOOpe cOBpeMEHHBIX KpPaHOB, OGOPYIOBAHHBIX CTpPEIaMu 00/bILON
[UTMHBI, PEKOMEHyeTCa NPUMEHATh YIIPOLICHHbIH rpaduueckiit Metoa Ge3 npe-
BapHTebHOro onpeaenenua He. IonpobHee 3T0T MeToA paccMOTpeH Ha npuMepe
BbiOOpA cTpenoBoro kpaxa (puc. 2.2).

Ilpn BrIGOpe KPaHOB C I'YChKOM il C OallleHHO-CTPEI0BbIM 06OpYH0BaHHEM
1O TOpU30HTANH Ha BbicoTe H. B BhIOpaHHOM MacuiTabe OTKIaAbIBAIOTCH ATHMHbBI
rycbkoB 3...10 M wiu ManeBpoBhIx ctpes 10...30 m.

[To onpesieneHHHIM ONKCAHHBLIMU crocoGaMy NapamMeTpaM KPaHOB U3 rpadu-
KOB Ha ¢. 36...161 ¢ yuetom pekomenzauit Tabn. 2.3-2.5 noaGHPAIOT HECKOIILKO
MapOK MOHT2XHBIX KPAHOB Pa3fiMUHBIX THUIIOB, C Pa3NU4HON KOHCTPYKiMe# X010~
BbIX YCTPOHCTB, TEXHUUECKUE XAPAKTEPUCTHKU KOTOPBIX PABHBI WY TIPEBBILAIOT
onpeeneHHbIe pacueTaMy Tpedyemble napaMeTpsl.

Bribop nanbonee 3KOHOMHUYECKH BHITOJHOTO BapUaHTa NPOM3BOJAT Ha OCHOBA-
[IMH TIOACYETA CTOUMOCTH APEH/IbI KPAHOB, MOAOOPAHHBIX B MPEbLLYILUX pacueTax:

Au = Cmam.-ll ) T‘l +ZE > (24)
rae A, — CTOMMOCTb apeH/bl KpaHa, p. (B UeHax 1984 r.);

Cuau. — CTOHMOCTB MAIIHHO-Yaca IKCILTyaTalHi KpaHa, p. ;

T, — Bpems paboThl KpaHa Ha 00BbeKTe, U;

2E — cymMma eITHHOBpEMEHHbIX 3aTpaT, p.

' «=2Q/Mp, (
rre £Q — obuwias Macca 21eMEHTOB, NOAJCKALUMX MOHTAXKY, T;

[lp — cpenHsist wacoBasi NPOU3BOANTENBLHOCTb KpaHa, T/4 (Tabn. 3.2).

Ecnn noabop kpaHOB MpOH3BOJUTCH MOCE NOJCUETA KANbKYJISUHM 3aTpaT,
o T, He noacunTeiBaeTcs no dopmyne (2.5), a NPUHUMAETCS U3 KaNbKYJNALWH Kak
CYyMMa 3aTpPaT MallMHHOTO BPEMEHH.

ZE=E|+E2'X+E3'HH, (26)
rae E, — croumocTs nepeba3supoBku KpaHa, p. ;
E, — CTOMMOCTb 3aMeHBI OCHOBHO# CTPE/bl KpaHa, yCTAHOBKH AOTIONHHTE b=
HOTO rycbka unu GalouHo cTpesl, p.;

X ~ KOAUYECTBO 3aMEH U YCTAHOBOK;

E; — croumocTh ycrpoiicTBa 1 MOT. M MOAKPAHOBOTO IMYTH, HOAOCH! ABHAE-
HHS WM yHAAMEHTA NOA IPUCTaBHON KpaH, p.;

Jn ~ NpOTSHKEHHOCTh NOIKPAHOBHIX MyTeill (NPUHUMAETCS KpaTHOM JakHe
OAHOro 3BeHa — 12,5 M), moioc ABWeHus (171 MHEBMOKOIECHBIX Kpa-
HOB), M, M/ KOJIMUECTBO (HYHJAMEHTOB, LUT.

O61was Macca IEMEHTOB, NMOJICKAIMX MOHTAXKY, NOACYMTHIBAETCS 1O CXe-
me 31anus. Cpejthss yacoBas NPOU3BOSMTENIFHOCTE KPAHOB U BCE CTOMMOCTHbIE
nokasaTenu npueeaeHs! B Tabn. 3.2.

YyureiBas onpeiefeHHylo TakuM 00pa3oM CTOMMOCTb apeH/ibl CpaBHHBae-
MbIX MapOK KpPaHOB, BLIGHPAIOT JKOHOMUYECKH HauboJIee Liejiecoo0pasHblif Bapu-
aHT. Biansuue Ha oOULyI0 CTOMMOCTSL IKOHOMMI 33 CHET COKpAiUeHUA MPOJOJDKH-
TENLHOCTH MOHTAXA YIEMEHTOB Pa3U4HbIMY KPAHAMU 1Py YTOM HE YUNTHIBACTCH.

12
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Hpumep BoiGopa kpana

Tpebyetca nomobparh KpaH /g MOHTaXa COOPHBIX KeJ1e3066 TOHHBIX KOHCT-
pyKuu# 4-3TaHOro KapKacHOro 3JaHHA BBICOTOH 16 M ¢ pasmepamu B ocax
40x20'm. ITo yca0BHAM CTPOHUTENBHOM INIOMANKH KPaH MOXeT paboTaTh ¢ OJHOI
CTOPOHBI 34aHHA (TPOAOJIBHOM).

I'pyzonoxbeMHOCTH KpaHa ompeaensieM no dpopmyne (2.1):

Q=9 +4=95+0,13=9,63 (1),
rae g = 0,13 T — mMacca YeThIPEXBETBEBOro cTpona Mapkd 910M rpyzonoasem-
HocThio 00 10 T (c. );

g = 9,5 T — Macca Haubounee
TSDKENOTO 2JIEMEHTa — KOJIOHHBL. ("

s ctpoutenscTBa 4-3TaXKHOTO
30aHUS MOXHO HCIONB30BaTh Kak
cTpenoBoil, Tak u  OallleHHO-
nepeaBUAKHON KpaH.

A. TTonGop cTpe/1oBOro KpaHa

+

Jns omnpenenenus  TpeGyeMbix
TEXHUYECKUX [apaMeTpOB CTPEJIOBOTO
KpaHa  MCMOJIb3yeM  YIPOILEHHbIH
rpaduueckuit Metoa (puc. 2.2).

[Topsnok nocTpoenus yeprexa:

- B macwrabe 1:400 Boluepun-
BaeM IONEpPEeUHBI KOHTYD 3haHus
(roukn PBCJl), nns yero OTKIaabl-
BaeM Ha uepTexe PB = 40 wMwm,
Pl = 50 MM, 4YTO COOTBETCTBYET
BBICOTE 31aHuA 16 M u mupuHe 20 M;

- onpeiesisieM MOJIOXKeHHe TO4YKU E
Ha pacctosHMH 2,5 MM (1000 : 400 = Puc. 2.2. lpumep onpederenus
=2,5 (MM)) 1O BEpTHKAIH ¥ TOPHU3OHTA- napamempos cmpeoeozo Kpara
71 OT KpaiiHeii Touku koHTypa (T. C); VHPOWEHHBIM SPAPUHECKUM MEMOOOM

- onpesieNiseM MONoXeHUe ocH M-

M: 1,5 m B MmacuitaGe 1:400 cocTaBuT 6 MM;

- uepes 1. E non yriom 60 rpagycos nposoiumM npamyto AK (nanGonee pa-
LIHOHAILHOE PACNOJIOKEeHHe CTpebl KpaHa MpH paboTe);

- OMpenessieM MoJloXeHHe ocH Bpailenns kpaHa 0-0 (Takke 0Kojo 6 MM 1o
ropusoHTanm ot T. K);

- 3amepseM unabl dunuil: AP = 138 MM, PT = 79 MM, AK = 154 mm. DT1o
COOTBETCTBYET BHICOT¢ NoabeMa crpeftbl kpana H = 55,2 m; Beulety crpesnst
L = 31,6 m; jumne ctpenst L, = 61,6 M (MacwuTad 1:400).

He =585 2m

13



ITo rpadukam Ha c. 36...161 nonGupaem kpaHsr: -

~ KpaH Ha maccd aBToMobwisHoro tuna mapkd LIEBHERR-1300 — ocnos-
Hast cTpena 53 M HapalllMBaeTCs JIONOJHUTENBHON peleT4aToil crpesioi 20 M;

~ nHeBMOKoJiecHbi Kpan MKT-100 — ocHoBHas ctpena 22 M Hapaumsaercs
JONOJHUTENLHON CTPENoH 28 M M yCTaHAaBIMBAaeTCs rycek 12 m;

- ryceHuunsiii kpan MKI-100MBC — ocuoBRraa crpesia 21 M napauisaeTcs
NonoNHUTENMbHOH cTpenioit 30 M 1 Banounoit crpenoii 30 m.

[TpousBoauM 3KOHOMMUECKOE CpaBHEHHWE MOA0OpaHHBIX KPaHOB Mo hopMy-
Jam (2.4)-(2.6). 3naverns Cyun ., [1p, Ei, Es, E; onpeaensiem no ta6a. 3.2, O6uas
Macca 31eMeHToB Z(Q) onpenensercs U3 cneuugukauny (B npimepe obluas Macca
IEMEHTOB YCJIOBHO NpuHsATa pasHoit 1000 ).

- B npumepe [, mpunaTo pagHsiM 40 M (1/iMHA 30aHNA),

3nauedus Cyay ., [1p, ZQ, Ey, Ez, E; X ~ KOsH4ecTBO AOMOJHUTENLHBIX HA-

paliyBaHuiit cTpesibl ~ NpUBOAUM B TabnHuHOM dhopme (Tabs. 2.1).

Tadamua 2.1

TexnuKo-IKOHOMHUYECKHE XAPAKTEPUCTHKH CPABHHBAEMbIX CTPE/I0BbLIX KPAHOB

Cm“,._., . Hp ZQ, E|. p. E.}. p- X. F; 11.,.
Mapka kpaHa p. T/4 T UIT. p. M
LIEBHERR 1
LT-1300 28,46 | 16,50 | 1000 |21,,50.{ 29,80 1 - -
MKT-100 10,74 | 11,50 | 1000 | 257,0 | 36.11 2 12,33 | 40,0
MKTI™-100MBC 9.60 | 11,05 | 1000 |2083,0| 34,50 2 - -
L - =

Kpaun LIEBHERR LT-1300:

A, = 28,46 - 1000/16,50 + 21,50 + 29,80 = 1776,15 (p.).

Kpan MKT-100:

Ay = 10,74 -1000/11,50 + 257,00 + 36,11 - 2+ 12,33 - 40 = 1756,33 (p.).

Kpan MKI'-100MBC:

A,=9,60 - 1000/11,05 + 2083,00 + 34,50 - 2 =3020,78 {p.).

IKOHOMUUYECKH Haubosiee BBICOJHO MCHONIL30BAaTh (HEBMOKOJIECHBIH KpaH
MKT-100.

B. [Toa6op GauleHHOro KPaHa

{lpu onpeneneHuy TexHUYECKUX NapamMeTpos OAIUEHHBIX KPAHOB BOCHO,Ib3Y-
eMUs dHAAHTHYECKHM MeToaoM W dopmyaamu (2.1)-(2.3).
He=Hy+h,+ I +h+he+2=16+1+3+2=22(m),
14



rie Hy+ h, =16 M — BoicoTa 35auM1;

h, =3 M — anuHa crpona mapku 910M rpyzonogseMuoctbio 10 10 T (c. 165),

L=B+f+1+R,;=20+0,2+1+4,5=257(m),

rae B =20 M — mupuHa 35aHMs B 0cX;

f =02 m — paccTosHHe OT OCH A0 BBICTyNalOLlel YaCTH 34aHUsA, paBHOe

TOJILLMHE CTEHOBOH aHENH;

R, =4,5 M — 3a;11uit rabapur kpaHa rpy3onoxseMHocTbio Jo 15 1 (c. 13)

B pesynbrate 3HayeHHs TEXHMYECKHUX [1apaMeTPOB KpaHa OyayT CleAyroLM-
MH: FPY30MOaBEMHOCTL — 9,63 T, BRICOTa MOABEMa CTpesibl — 22 M, BBUIET — 25,7 M.

IMon6upaem no Tabnuuam (c. 155...161) GaiueHHbIe KpaHBI:

KB-503.2 — rpyszonoaseMtuocTs 10 T, BhicoTa noxbema 53 M, BBUIET CTPENH
25 M;

KB-602 — rpy3zonoaseMtocts 16 T, BBICOTa mogbeMa 51 M, BBUIET CTpebi 35 M;

Kb-674-1 — rpysonoabeMHOCT 25 T, BBICOTa OABEMa 46 M, BBUIET CTPEIBI
35 m. ‘

MMpousBoauM 3KOHOMHYecKOe CPaBHEHHe MOA0OPaHHBIX KPaHOB 10 GopMmy-
nam (2.4)-(2.6) u npéJICTaaneM ero B TabnuuHoit gopme (tabm. 2.2). 3HaueHus
Cyaw-w IIp, Ey, E3 onpenensgem u3 Tabn. 3.2 (c. 28). 3nauenus [, 6epyTtcs kpart-
dpIMM 12,5 M (niMHa ogHOTO 3BeHa myTeit). £Q B npuMepe MPHUHUMAETC PaBHOH
1000 T.

Tabnuua 2.2

TexHHKO-IKOHOMHYECKHE XapaAKTepHCTHKH CPABHHBAEMbIX SauleHHbIX KpaHOB

Mapka kpaHa Chuaw-w P- Ip, T/u E. p. E;, p. s M
Kb-503.2 7,86 3,35 3290,00 25,34 37.5
Kb-602 7,20 6,3 5005,00 25,34 o375
Kb- 674-1 7,20 6,4 5005,00 25,34 37,5

Kpau Kb-503.2:

A, =17,86 - 1000/3,35 + 3290,00 + 25,34 - 37,5 = 6586,52 (p.).
Kpan Kb-602:

Ay =720 - 1000/6,3 + 5005,00 + 25,34 - 37,5 = 7098,11 (p.).
Kpan Kb-676-1: '

A, =7,20 - 1000/6,4 + 5005,00 + 25,34 - 37,5 = 7080,25 (p.)

W3 cpaBHHBaeMbIx 0Ooliee SKOHOMHUYECKH BBIFOJHBIM SBIAETCA BapHaHT C
npuMeHernneM kpaHa KB-503.2.



Tab6auna 2.3

OreuecTBeHHbIE KpaHbl, peKOMEHAYEMbIE MPH MOHTAXKE NIPOMbIIIIEHHbIX 3MAHUH

Ne
n/n

TexHonornueckuit
npouece

Macca
JJIEMEHTA,
T

Bricora
3.1aHHA
(KOJIOHHBI),
M

Mapxku kpaHoB

I'yCEHHUUHBIX,
OalIeHHbIX

aBTOMOOHJIBHBIX,
TTHEBMOKOJIECHBIX

O0Ho3ImaxNCHbIE NPOMBIUACHHBIE 30aHUA

1 {MoHTa) KONOHH - MKI-16M KC-4371A
5..8 - MKTI'-255p
8.14 JDK-251 KC-5363
PAK-250.1
9..20 - MKT-40 MKT-40
4..30 - CKI'-40/63 -
2 |MoHTax NOJAKPaHOBBIX 2.8 8..13 MKT-16M KC-4371A
banok 4.8 14..18 | MKI-25BP KC-5361
3 |MoHTtax KOHCTpyKIHii 1..8 3...10 MKT-16M KC-4361A
TOKpLITHA 7.15 16.20 | MKI-255P KC- 5363
9..20 16..20 MKI-40 KC- 6362
4 |MoHTax CTEHOBBIX NaHe- 3.5 J0 9,6 MKI-16M KC- 4361A
e 3.5 To23 | MKI-256P | KC-53635C
Jo 8,2 Ho 8,4 MKI-255P KC-5363BC
5 |MonTaxk neperopofok 2.3 Jo0 3,6 - KC-2561
2.3 4.9 - KC-3571
2.3 9..18 - KC-4572
Mnocoamasicrble npomviuienHbie 30AHUS
6 |MonTtax cOOpHBIX-dITe- To 5 Jo 16 MKI-25BP KC-5363
MEHTOB 16...25 CHTI- 40A KC-5473
25..40 Kb- 308 KC-7471
KB-401
Jlo 8 Jo 16 CKI-63A MKT-40
16...25 KB-308 KC-6471
25..40 Kb-405.1 KC-7361
40...60 MKI-405C KC-7362
KB-503.2
KB-504.2
7 |MoHTax CTCHOBOIrO Jlo 10 Jo 30 MKT'-40 MKT-40
OrpaKk IcHHs MCK-10-20 KC-6361




Ta6auua 2.4

£
OTeyecTBEeHHBIE PRHDbI, DEKOMEHYeMble TPH MOHTAaXE IPaKIaHCKHX 3}13“"7[

Hau- Kpanpt
Otax- | 6onpimas TYCEHHUHBIE, Ha maccH GaleHHbIE
HOCTb | MacCa, | HeBMOKOJIECHBIE | aBTOMOOHIB- P —— P —
T HOTO THIIA
3 MKT-16M KC-5473 - -
-2 5 KC-4361A - - -
8 MKT'-25B6P KC-5473 - -
MKT'-25BP KC-6471 - -
5 MKI'-25bP KC-5473 Kb-100; MCK-5-20 -
KC-6362 KC-6471 KBk-100; MCK-8-20 -
8 CKTI-40; MKT-40 - - -
3-5 MKT-40; KC-6362| KC-6471 Kb- 160.2 -
12 CKT'- 40/63 KC-6471 | Kbk-250; MCK-10-20 -
J5K-50 - MCK-250 -
15 CKI'-63A KC-7471 Kb-674A; MCK-250 -
KC-7362 - - -
20 CKI'-63/100 KC-7471 KbB-674A; MCK-400 -
25 MKT-100M K(C-847] KB-674A -
5 MKI-40 KC-8471 KB-100; MCK-5-20 -
KC-6362 - - -
8 CKI'-40/635C - KbB-160. 2; Kbk-250 -
6-9 KC- 7361 - - -
12 CKI'-63A - Kbk-250; MCK-250 -
KC- 8362 - - -
15 CKI-63A - Kb-674A; MCK-250 -
KC-8362 - - -
20 CKI'-63/100 - KB-674A; MCK-400 -
MKT-100M - - -
25 CKI'-1000OMBC - KB-674A -
5 - - Kbk-100.2; MCK-5-20{ KB-675-0
8 - - Kb-504.2; MCK-10-20 -
10-16 12 - - MCK-250 KB-674A; -
15 - - MCK-400 KB-674A; -
20 - - MCK-400 Kb-674A -
25 - - , - -
8 - - KB-504. 2 BK-180
17-22 12 - - Kbk-250 KB-675-0
Cablilie 5 - - KBb-676-2*; KIi-10* KB-573
22 8 - - Kb-676-2* KBb-675-0

Kpam,l MOryT pa60'raTb ¥ KaK NCPEABUIKHBIC, H KaK IPHUCTABHBIC.
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3apyGexuble KPaHbl, PEKOMEHIyeMbie
NPH MOHTAXKeE MPOMBILLTEHHbIX H MPAKIAHCKUX 31aHuii

Tab6auua 2.5

JITax-
HOCTh

Hau-
0obLIas
Macca,
T

Kpanpl

HA 11aCCH aBTOMOOUILHOTO THIIA

UYCCHHUHBIC

OanleHHbIC

i

2

3

1

N

10

KATO NK-160S: KATO NK-2008:
KRUPP  KMK-2025;  LOKOMO
A-33INS;  LOKOMO  MS-335N:
FAUN RTF-30

THTACHTEKH-180-3

[

KRUPP KXK-3040; KATO NK-450S:
KATO KR-500; GROVE
TMS-475LP; LOKOMD A-35INS:
IFAUN RTF-30: FAUN RTF- 35

HITACHI KH-300-3

40
H
dosee

KRUPP KMK-5100:
KATO NK-750YS-L: KATO KA-800:
LOKOMO A-395NR; FAUN RTF-50

HETACHI K11-300-3

5

KRUPP KMK-2025;

KRUPP KMK-3040;

KATO NK-2008; KATO KA-300L:
LOKOMO A-331INS:

LOKOMO MS-335N:

FAUM RTF-30: FAUN RTF- 35;
TADANO TG-350MG

HITACHT KIH-180-3

s
|
i

10

KRUPP KMK-4055;

KRUPP KMK-4070;

GROVE TMS-475LP:

KATO NK-4508; KATO KR-500;
KATO NK-750YS-L;

FAUN RTF- 50;

LOKOMO A-331NS:

L.OKOMO MS-335N;

LOKOMO A-35INS

HITACH! KI1-300-3

200u
aoiee

KRUPP KMK-5100;

KATO NK-750YS-L;

KATO KA-800; LOKOMQO A-391NS:
LOKOMO A-395NR: FAUN NK-100

HITACHI KH-500




OxoHuyaHHe T204. 2.5

1 2 3 4 5
3 KRUPP KMK-3040; HITACHI KH-500 | MCA-5Q1:
KRUPP KMK-4055; MCA-551:
KATO NK-450S: CT-603
LOKOMO K6-335N:
FAUN RTF- 35; FAUN RTF-50
8 KRUPP KMK-4055; HITACHI KH-700-2 | CT-603;

KRUPP KMK-4070; CT-651
FAUN RTF-50; FAUN NK-060;
BUMAR T-351; KATO NK-750Y5-L3
5-10 KATO KA-800; GROVE TMS-475LP;
GROVE TM-1075;

LIEBHERR LT-1300

15u |KRUPP KMK-5100; HITACHI KH-1000 -
6onee [KRUPP KMK-6140; POTAIN
GROVE TM-1075; K30

KATO NK-12008S;

KATO NK-3000 FAUN NK-100;
LOKOMO A-391NS;

LOKOMO A-395NR;

3 |[KRUPP KMK-6140; HITACHI KH-1000 | MCA-563:
KRUPP KMK-8400; CT-603;
KATO NK-1200S; CT-653
5 |[KRUPP KMK-8400; HITACHI KH-1000 | CT-603;
11-20 KRUPP KMK-11000; CT-653

KATO NK-12008;
GROVE TM-1075;

10 u |[KRUPP KMK-11000; - POTAIN
6onee |KATO NK-3000; K30
3 KRUPP KMK-11000 - CT-651
boaee 5 KRUPP KMK-11000 - POTAIN
20 K40
10 - ' - POTAIN

MD500
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3. CIIPABOYHbLIE JAHHBIE O TEXHHYECKHX
A 3 KOHOMUWYECKHUX XAPAKTEPUCTHKAX KPAHOB
- Tadauua 3.1
TexHuuyecKue XapakTepucTUKH KPaHoB

Mapka MakcuMmanbHbie | FaBaputsl, M MunumaneHble Pazmepst
KpaHa OIMOPHOrO
rpy30- | BelCOTa pacctosi- | paauyc | 3aaHuii | KOHTYpa
MoAbEM- | HOABEMA HHe 10 | moso- [rafapur.| (TUHAH
HOCTh, T| Kptoka, | Ko- [Basa|Bei-| crerbl, m [ pota.M | M | IIMpHHA), M
M nes coTa ’
] 2 3 41516 7 8 9 10
Aemonobunvrere kparvt

KC-1562A 5 12 LT113,8139 2.8 8,0 - 3.2x3.3

KC-2561E | 63 13 1.8 3,836 3.2 8,0 1.6 3.6x3.6

MKA-6,3 6,3 12 1,813,839 2.8 8,0 1.8 3.5x3.6

KC- 2572 6,3 17 2,014,732 38 8,0 1.6 3,6x4.6

CMK-10 10 165 120139139 3,5 8.5 2.4 4,0x4.4

KC- 35 62A 10 18 2,0(39138 3.6 8,5 2,4 3.8x4.3

MKA-10M 10 19 2013940 34 8,5 2,4 3,9x4,0

KC-3571 10 18 2013934 3,6 8,5 2,4 4,0x4,5

MKA-16 16 22 2016541 3.5 85 24 4,4x4,4

IKC- 4561 A 16 13" [20]65]3,1 3.2 14 2.4 3.4x34

KC-4572 16 24 264,536 38 14 2.4 4.2x4.,0

KC- 5573 25 20 2010754, 3.9 10 3.0 4,8x5.2

Kpanv na waccu asmomobueHozo muna

KC- 4371 16 25 2,1135(35 4,0 9.8 29 5.7x3.9

KATO

NK-160S 16 25 25144133|. 35 85 2,6 4,4x5,2

BUMAR

DS-0181 18 275 125154135 3,5 10 2,6 4,5x5.3

TADANO

TG-250EG 20 33 25154133 43 9,5 3.4 4,6%5.6

KATO

NK-2008 20 31 2,5(44133 3.5 9.5 2,0 4,4x5,2

KRUPP

KMK-2023 22 36 2513433 32 9.8 2,3 5,7x5,5

EC- 5473 25 : 24 2,1150135 4,2 10,5 3,0 4,8x32

20




Iponomxkenue Tada. 3.1

] 2 3 [4]s5]6 7 8 9 10
LOKOMO -

A-331 NS | 25 39 [27060(35] 40 10 3,0 5,2x5,0
BUMAR

DS-0281T | 28 39 |28(60(37] 40 11 2,8 5,0%5,5
KRUPP

KMK-3040 | 28 45 |25(38(36| 42 103 | 33 6,3x5,7
FAUN

RTF- 30 30 33 [25]60(35| 40 10 32 6,363
TADANO

TG-350MG | 30 42 2506737 50 1,5 | 42 6,2x6,2
KATO

NK-300S 30 | 445 |25(67(37| 40 10 2,9 5.1x5,5
KATO

KA-300E 30 35 [2,5(33(37] 35 104 | 35 6,3%6,0
LOKOMO

MS-335N 35 53 [27160(35( 40 106 | 30 5,2x5,0
FAUN

RTE-35 35 33 {25(62(35| 43 10 34 6,563
BUMAR

T-351 35 | 395 [32{72]40| 40 12 3.2 6,5%6,0
LOKOMO ,
A-35INS 36 32 12816735 40 1,5 | 3,0 | 52x5.1
KC-6471 40 35 |25|54(38] 45 14 34 5,3x5,8
TADANO

TG-500EG | 40 47 |25067137] 45 1,5 | 3.5 5,16,6
KATO

NK-450S 40 48 |271056(38] 42 11 3.4 5,3%6,0
KRUPP

KMK-4055 | 44 52 125(55(37( 45 1,5 | 35 8,1x7,2
GROVE

TMS-

475LP 45 51 |25(85(34] 35 125 | 26 5,769
KRUPP

KMK-4070 | 46 55 12515737 45 10,5 | 3,5 8,1x7.2
FAUN

RTF-50 50 49 |2,7]64]|38| 45 106 | 36 8,3%6,8
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Mpojoitkenne tadi. 3.1

1. 2 3 4156 7 8 9 10
KATO
KR-500 50 53 [3,0]43(38] 35 10.5 i 5.4x6.4
FAUN
NK-060 60 47 |27|70(38] 50 12 42 8.7x7.0
KC- 7471 63 585 [25(59]37] 56 149 | 46 73x7.2
KATO
NK-750
YS-L 75 52 [30]80](38] 35 124 | 25 5.6%7.0
LOKOMO
A- 39 INS 80 42 |28|70]38] 45 158 | 3,7 5,7x7,2
KATO
KA-800 80 57 [29]60{38] 52 112 | 44 5,7x7,2
GROVE
TM-1075 90 68 [2.8)99]40] 5.0 15 42 7,1x8,8
FAUN
NK-100 90 54 [3272]40] 50 126 | 42 8,3x7,2
KRUPP
KMK-5100 | 100 62 |3.0{85(38| 60 14 5.1 8,0x8,0
LOKOMO

A-395NR 100 52 2,8(72](3,8 4,5 14,5 3,7 5,7x7,2
KC- 8471 1000 67 2517239 6,0 15,5 5,2 8,6x8,5

KATO NK-

12008 120 | 72 [30]93]a0| 51 | 14 | 43 | 6880
LIEBHERR

LT-1300 | 130 | 91 [3,0]98]40 15 | 58 | 108x10,1
KRUPP

KMK-6140 | 140 | 65 |3.0/105/39] 60 | 14 | 51 | 100x00
KATO

NK-1600 | 160 | 92 [3,0]94]40| 66 | 138 | 46 | 74x86
KATO b 76} en 22
INK3000 | 200 | 110 {34]73041] 72 | 15 | 63 | ss8x84
KRUPP

KMK-8400 | 300 | 88 |30[134/40| 65 | 165 | 55 | 10.0x98
KRUPP

KMK-1000 | 1000 116 (3.01]14.9| 4,0 82 16,4 7.3 14,0x14,0
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Hponoaxenue rabn. 3.1

1 2 1 3
K-124 12 23
MKT-6-45 13 33
KC- 4361
(K-161) 16 29
KC- 4362
(K-166) 16 25
MKITI-16 16 26
KC-5361 25 25
KC-5363
(K-255) 25 37
MKII-25A 25 38
MKT-40 40 36
KC-6361
(K-401) 40 29
KC-6362
(K-406) 40 36
KC- 7361
(K-6310) 63 AR
KC-7362
(K-632) 63 47
KC-8362 100 82
MKT-100 1000 | 65
MKT-100BC| 100 78
MKT-6,3 6,5 18
MKT-10 10 20
3-1258 14 32
3-10011J 16 26
MKT-16M 16 26
MKT-25 25 39
MKT-255P 17 48
JIPK-251 25 35
PJIK-250.1 25 35

(TS o l" 7 T % T 91 10

ThieeriosGaechbie KpaHel

24134142 4,0 74 3,1 4,0x3,6
29170142 4,0 8,0 3,1 4,4x3,8
24174139 4,0 7.4 3,2 4,8x3,5
244140 4,0 7.4, 3,2 4,2x3,6
254,142 4,5 74 3,7 4,0x3,6
2415039 4,8 8,0 38 5,4x4.5
25150139 4,8 14 38 4,2x4,2
34150140| -49 7,7 3,9 4,2x4,4
29170142 4,1 8,0 3,1 5,5x4,6
3,314,640 5,2 8,0 4,2 5,2x4,6
26146140 5,2 18 4,2 5,2x4,6
2816042 5,2 15 4,2 5,9x4,5
2,816,042 5.4 15 42 5,9x4,5
2818742 5,5 15,5 3,9 71,5x7,5
29174140 6,3 8,0 5,5 8,5x8,5
2917440 6,3 8,0 5,5 8,5x8,5

TIycenuunvie xkpamst

32144128 4,0 - 3,0 4,3x3,0
32146(238 4,4 - 33 4,6x3,0
3215542 4,4 - 3,5 4,0x3,2
325542 4,7 - 3,9 4,0x3,2
32148135 45 - 3,6 4,8x3,2
3214738 5,2 - 44 4,7x3,2
43146 (3,9 5,2 - 4,4 4,6x3,2
44149 (4.2 53 - 4,4 6,4x4,4
3214842 5,0 - 39 4,8x3,2
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Iponoxkenne Tad.a. 3.1

i 2 3 4 1 51|6 7 8 9 10
CKI-30 30 38 41151 (4.2 5,0 - 4,0 3,9x3,2
CKI-40A 40 38 41149142 5,0 - 4,0 4.9x4,0
MKIT-40 40 36 43155142 5,5 - 4,7 5.5%4,3
CKI-50 50 46 4,1 14942 5.4 - 4,5 4,9x4,1
JIOK-50 50 46 50160 (42 6,0 - 5,0 6,0x5,0
3-2505 60 57 4252142 6,0 - 5,0 5,2x4,2
2-2508 60 48 425242 53 - 4,5 5,2x4,2
CKI'-40/63 63 43 4,1149(4,2 5,0 - 4,0 4,9x4,1
CKI-63A 63 48 506,142 5,6 - 4,6 6,1x5,0
CKTI-63/100| 100 41 51165]|42 55 - 4,6 6,5x5,1
CKI-100
(KC-8161) 100 44 6317542 6,5 - 5,7 7,5%6,3
KI'-100
(KC-8162) 100 45 6,319,542 6,5 - 57 9,5%6,3
CKI-10000M 100 53 9,0111,114.2 8.5 - 7,5 11,1x9,0
MKI-100M | 100 51 7,019,142 7,5 - 6,5 9,1x7,0
CKI'-160 160 59 708442 9,0 - 8,2 8,4x7,0
HITACHI
KH-180-3 50 32 435533 6,0 - 4,2 5,5%4,3
HITACHI
KH-300-3 80 41 48163 13,6 6,8 - 5,8 6,3x4,8
HITACHI
KH-500 100 48 57171136 7,5 - 6,4 7,1x5,7
HITACHI
KH-700-2 150 53 6,5(180138 8,0 - 7,0 8,0x6,5
HITACHI
KH-1000 200 48 7,186 14,0 8,5 - 7,6 8,6x7,1

Penvcossie cmpenogole Kpawbl (Hyneeuxu)
MCTK-90 5 162 |5016,0/42 4,5 - 3,7 6,0x5,0
MCTK-90/7.6 7,6 154 |50(60]42 4,5 - 3,7 6,0%5,0
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TIponomkenue ra6a. 3.1

7

1 2 3 41516 8 9 10

MBCTK-

80/100 6 20 |50]60/42] 42 - 3,7 6,0x5,0

MBCT-

80/100 7.7 16 |50]60{42] 45 - 3,7 6,0x5,0

KB-404.1 8 32 160(60]42]| 46 - 3.8 6,0x6,0

KB-404.2 10 26 |60]60]42] 46 - 3,8 6,0x6,0

KB-404.3 20 19 |60]60[42]| a6 - 3.8 6,0x6,0

KB-404.4 30 11 160{60[42] 46 - 3,8 6,0%6,0
BauleHHble KpaHrbl

KB-160.4 o o

(KB-402) 3 66 |60|60(42) 48| 70 4,0 6,0x6,0

MCK~3~5-20| 5 37 |40(40]42] 53 - 45 4,0x4,0

KB-100.0

(KB-307) 5 33 |4,5]45]42]| 43 7,0 3,5 | 4,5x4,5

MCK-5-20 5 38 |40(45(42]| 53 7,0 45 4,5x4,0

KB-100.1 '

(KB-302 Y 5 33 |45]45|42] 43 7,0 3,5 4,5%4,5

MCK-5-30 5 40 |a0]4a5|42] 43 7,0 3,5 4,5%4,0

KBk-100.1 5 33 [45(45[42] 43 7,0 3,5 4,5x4,5

KB-100.2

(KB-302) 5 44 |4,5(454.2. 7,0 3,5 4,5x4,5

MCK-10-20A] 7 s1 |65(70(42| 353 7,0 45 7,0%6,5

MCK-820 | 8 39, [50]55]42| (534 | 60 4,5 5,5%5,0

KB-306 y

(C-981) 8 53 |45145]|42] 44 - 3,6 4,5%4,5

KB-100.3 8 48 |45]45142| 44 7,0 3,6 4,5%4,5

KB-160.2 N

(KB-401) 8 60 |60]60{42] 48 7,0 38 6,0x6,0

Kbxk-160.2 ) ‘

(KB-403) 8 57 160|60{42| 48 7,0 3,8 6,0x6,0

KB-308 8 42 160160[42| 46 | 85 3,6 6,0%6,0

KB-405 8 70 160/60]421 48 7,0 38 6,0x6,0

™
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e ‘\\ Iponosrxenne Ta6a. 3.1

V\

1 2 3 41516 7 8 9 10
KB-405.1 10 | 58 [60(60(42] 48 . 40 | 6,0x6,0
MCK-10-20 10 46 65170142 5.3 7,0 4,5 7,0x6,5
KBk-250 _

(KB-502) 10 77 75180]42 6,3 7,0 5,5 8,0x7.5
KB-503.2 10 73 75180142 6,3 7,0 5,5 8,0x7.5
KB-504.2 10 80 75180142 6,3 7,0 5,5 8,0x7,5
Kb-575 12,5 38 7517542 63 | 70 5.5 7,5%7,5
KB-674-1 12,6 47 75175142 5.8 - - 7,5x7.5
MCK-250 16 35 75175142 5.8 i0 5,0 7.5x7,5
MCK-400 20 62 75185142 6,0 10 5,0 8,0x7,5
Kb-602 16 72 7,518,042 6,3 10 5,5 8,0x7,5
Kb-674-0 25 46 75175142 58 - - 7,5x7,5
KB-674-2 25 58 75(75]42 5.8 - - 7,5x7,5
KB-674-4 25 70 75175142 5.8 - - 7,5%7,5
BK-300 25 72 75175142 8.3 - - 9,5%9,5
BK-406A 25 80 95195142 6,8 - - 9,5%9,5
KbI'C-101M} 25 45  110,0110,0} 4,2 7.0 - - 10,0x10,0
bK-404 40 75 95195142 6,8 - - 9,5x9,5
BK-1000A 50 88 110,0115,9] 4,2 8,9 B - 16,0x10,0
BK-1425, 75 90 }10,0/10,0{42] 7,0 - - 10,0x10,0;
MCA-451 6 40 (4516042 4,2 - 5,0x4,5
MCA-501 6 46 4516042 4,2 7,0 - 5,0x4,5
MCA-551 6 42 4516042 4,2 7,0 - 5,0x4,5
MCA-563 6 42 4516042 42 7.0 - 5,0x4,5
CT-603 10 52 6,0[6,0]4,2 5,2 70 - 6,0x6,0
CT-651 10 52 6,016,042 52 7,0 - 6,0x6,0
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Oxonyanue Tabn. 3.1

1 [ 2137456 7187179 1710
bawennvie 6bicmpomonmupyemuie kpanol
POTAIN ‘

GMR 13B 1,8 126 [257132] 20 60 125 [32x32
GMR32IB | 2 |32 125[35] 25 6,0 | 2,7 | 3.5%3,5
GMR326C | 3 | 34 | 25[38 ] 30 6,0 [ 2,8 [3,8x338
GTMR33IB| 4 14325401 35 8,0 [ 3.0 [52x40
GIMR334D | 4 | 29 [ 25145 | 38 80 | 35 | 4,5x4,5
GTMR350B | 6 | 32 | 25 [ 45 | 43 8,0 | 40 | 4,5x4,5
GTMR360B| 8 | 32 |25 (50 45 12,0 [ 4,0 [5,0x5,0
GTMR380A| 8 [ 32 | 25[50] 45 12,0 | 4,0 | 5,0x5,0
GTMR400 A 10 | 32 | 25 [ 6,0 | 50 12,0 | 4,8 | 6,0x6,0
CONDECTA

E 147 1 114257287 14 6,0 ] 1.8 [ 2,8x2,8
E 187 12116 | 2530 18 6,0 | 2,0 [3.0x3,0
E 2010 2 | 2212532 22 6.0 1 2,6 |32x32
E 2508 2 |25 125132125 6.0 | 2,2 | 32x3,.2
E 2510 2 [ 28 2513817 28 6,0 | 2,1 | 3,8x3.8
E 2610 35126 | 25 140 29 6,0 | 2.4 | 4,0x4,0
E 3010 35030 12540 30 8.0 [ 3.0 [ 4.0x4.0
E 3410 4 |34 {25140 34 8.0 | 3,0 | 4.0x4,0
E 3610 4 1736 [25]45] 38 8,0 |32 [4,5x4,5
E 4011 5 140 [ 2514571 40 12,0] 3,7 | 4.5x4,5
E4013 3 140 [ 2514540 12,0 [ 3.7 | 4.5x4,5
E 4020 5 145 [ 251451 45 12,0 | 3.7 | 4.5x4,3

LIEBHERR

20 SE 2 [ 33 12536125 [40]60119136x36
26 K 25130 25140 26 | 40 ] 60 | 23 | 40x40
E 187 35134 2514030 40 16025 ]40x40
E 2010 4 144 |25[38] 36 | 45| 80|30 |38x38
E 2508 4 [ 42]25 36 | 4,5 | 80 | 3.0 | 42x42
E 2510 45149 125 42| 40 | 50 [12.0] 35 | 42x4.4
E 2610 6 | 51 125142 43 1500120 3,6 | 4.2x4.4
E 3010 8 155 2514650 [50/[120]40]46x50]
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Taéanua 3.2
ApeHIHAR CTONMOCTH KPaHOB

VYera- | Yacosan {CronmMocts EnuHoBpeMeHHBIE 3aTPAThI, .
_ HOB- { IPOH3BO- | Malll.-4aca
Mapka kpana  [ieHHasd| gurens- | paGoTml
Mol | HOCTB KpaHa
Hocts, ) IIp, v/a |} Cuw D

Tepe- [[lepeoGopyno+ YcrpoiictBo
6a3u- | BaHHE OCHOB- | 1 M HyTH HIH
poOBKa | HOM CTpEsnl | OMHOTO (HyH-

kBT El E2 JameHta E3
1 2 3 4 5 6 7
Asmomobunsrvte kparst

KC-1562A - 2,35 3-08 2-40 20-02 -
MKA-6,3 - 3,00 3-62 2-40 10-52 -
KC-2561 - 3,04 3-62 2-40 10-52 -
KC-2572 - 3,04 3-62 2-40 - -
CMK-10 - 337 4-20 2-40 16-08 -
KC-3562A - 3,37 4-20 2-40 22-10 -
MKA-10M - 3,25 4-20 2-40 23-62 -
KC-3571 - 3,70 4-20 2-40 5-97 -
MKA-16 - 5,35 5-25 2-40 17-66 -
KC-4561 - 5,35 5-25 2-50 17-10 -
KC-4572 - 7,12 5-25 2-50 5-97 -
KC-5573 - 8,10 10-74 2-80 - -

Kpanwv na waccu aemomobirinbhozo muna

KC- 4371 - 7,50 5-25 2-20 5-97 -
KATO NK-160S - 9,50 5-25 2-20 5-97 -
BUMAR DS-0181{ - 9,65 8-10 2-20 5-97 -
TADANO

TC-250EG - 10,08 11-25 3-00 5-97 -
KATO NK-2008 - 10,30 16-74 3-00 5-97 -
KRUPP

KMK-2025 - 10,30 10-74 3-00 5-97 -
KC-5473 - 8,38 11-25 3-00 11-94 -
LOKOMO

A-33INS - 9,45 16-74 3-00 11-94 -
BUMAR

DS-0281T - 11,12 10-74 3-00 11-94 -
KRUPP KMK-3040 - 11,12 11-85 4-80 11-94 -
FAUN RTF-30 - 11,20 11-21 4-80 11-94 -
TADANO

TG-350MG - 11,20 11-56 4-80 11-94 -
KATO NK-3008 - 11,20 11-21 4-80 11-94 -
KATO KA-300E - 11,20 11-21 4-88 11-94 -
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Ilponoskenue Tada. 3.2

1 2 3 4 5 6 7
[L.OKOMO
MS-335N - 11,30 11-56 4-80 16-06 -
FAUN RTF-35 - 11,40 11-56 4-80 16-06 -
BUMAR T-351 - 11,96 11-56 4-80 11-94 -
LOKOMO
A-35INS - 11,40 11-56 4-80 - -
KC-6471 - 9.20 12-44 6-90 16-08 -
TADANO
TG-500EG - 12,90 11-85 4-80 16-08 -
KATO NK-4308 - 13.80 11-85 6-90 16-08 -
KRUPP
KMK-4055 - 13,80 12-44 8-00 16-08 -
GROVE
- TMS-475LP - 13,80 11-85 6-90 16-08 -
KRUPP KMK-407Q¢ - 13,95 15-00 14-20 16-08 -
FAUN RTF-50 - 14,00 11-85 6-90 16-08 -
KATO KR-500 - 14,00 11-85 6-90 16-08 -
FAUN NK-060 - 14,25 12-44 14-20 16-08 -
KC-7471 - 11,50 15-00 1420 17-20 -
KATO NK-750YS-L| - 14,50 24-10 14-20 20-30 -
LOKOMO -
A-39INS - 15,00 25-08 14-20 17-20
| KATO KA- 800 - 15,00 25-08 14-20 20-30 -
GROVE TM-1075 - 15,10 25-08 21-50 21-60 -
FAUN NK-100 - 15,10 25-08 21-50 21-60 -
KRUPP ‘
KMK-5100 - 16,00 25-08 21-50 21-60 -
LOKOMO
A-395NR - 16,00 25-08 21-50 21-60 -
KG-8471 - 12,75 26-80 21-50 21-60 -
KATO
NK-12008 - 16,95 28-46 21-50 21-60 -
LIEBHERR
LT-1300 - 16,50 28-46 21-50 29-80 -
KRUPP
KMK-6140 - 17,90 30-15 26-80 21-60 -
KATO NK-1600 - 18,25 30-15 26-80 21-60 -
KATO NK-3000 - 18,80 32-20 28-10 36-11 -
KRUPP
KMK-8400 - 20,00 38-55 29-70 36-11 -
KRUPP
KMK-11000 - 25,80 52-20 35-40 50-50 -
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IIpoaoskenne 1ad.1. 3.2

1 2 3 4 1 s ] 6 ] 7
. ITneemoxonecrole KpaHbl
K-124 - 3,90 4-00 30-00 14-70 12-33
MKT-6-45 - 4,12 6-37 189-00 5-97 12-33
KC-4361A (K-161)] - 5,62 4-24 37-00 18-20 12-33
KC-4362 (K-166) - 5,70 4-24 37-00 24-04 12-33
MKIi-16 - 5,70 4-24 37-00 16-06 12-33
KC-5361 - 7,05 5-02 58-00 29-80 12-33
KC-5363 (K-255) - 7,10 5-02 58-00 33-06 12-33
MKII-25A - 7,10 5-02 58-00 23-13 12-33
MKT-40 - 8,7 6-37 175-00 18-50 12-33
KC-6361 (K-401) - 8,60 6-37 175-00 29-80 12-33
KC-6362 (K-406) - 8,75 6-37 175-00 29-80 12-33
KC-7361 (K-631) - 10,25 7-55 214-00 36-08 12-33
KC-7362 (K-632) - 10,25 7-55 214-00 36-11 12-33
KC-8362 - 11,20 10-74 25700 36-11 12-33
MKT-100 - 11,50 10-74 257-00 36-11 12-33
Tycenuunuie Kpanoi
MKI'-6,3 - 2,50 3-62 30-00 10-52 -
MKI™-10 - 3,40 4-20 30-00 15-18 -
3-1258 - 5.10 3-86 30-00 22-10 -
3-100111 - 5,45 3-86 30-00 21-14 -
MKTI-16M - 6,25 3-86 30-00 17-66 -
MKI-25 - 8,12 4-73 36-00 24-30 -
MKF-25BP - 8,25 4-73 36-00 24-30 -
JAAK-251 - 7,65 4-73 36-00 26-80 -
PJIK-250.1 - 7,65 4-73 36-00 26-80 -
CKTI-30 - 8,30 4-90 943-00 29-71 -
CKI-40A - 9,20 5-08 943-00 33-09 -
MKI-40 - 9,65 5-08 943-00 33-09 -
CKI'-50 - 9,70 5-25 1120-00 36-70 -
JIK-50 - 9,70 5-25 1120-00 36-70 -
2-2505 - 10,10 5-33 1730-00 28-70 -
2-2508 - 10,10 5-33 1730-00 28-70 -
CKI-40/63 - 10,35 5-33 983-00 45-26 -
CKT-63A - 10,45 5-33 1730-00 24-81 -
CKI™-63/100 - 11,10 7-55 1760-00 36-19 -
ICKI-100 (KC-8161) - 12,25 9-60 2083-00 34-50 -
KI-100.1 (KC-8162); - 12,40 15-00 | 2083-CJ 123-12 -
CKI'-1000OM - 11,40 15-00 | 4905-60 38-28 -
MKI™-100M - 11,05 9-60 2083-00 34-50 -
CKTI-160 - 12,60 18-50 3858-00 96-60 -
HITACHI KH-180-3) - 11,40 8-45 1120-00 36-20 -
HITACHI KH-300-3] - 12.85 15-30 1760-00 36-80 -
HITACHI KH-500 - 13.40 18-60 | 2083-00 38-28 -
HITACHI KH-700-2) - 14.15 26-20 | 3858-00 112-80 -
{IITACHI KH-1000{ - 15,00 30-15 | 3858-00 125-20 -
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poao.rikenne 1ada. 3.2

1 [ 2 T 3 71 4 5 1 6 B 7
Pe.'tbcosblq CINPEI06bIe KPAHb! (HYALBUKY)
MCTK-90 32.7 3.85 2-93 463-00 - 8-24
MCTK-90/7.6 327 3.85 2-93 463-60 108-00 8-24
MbBCTK-80/100.1 | 32.7 395 2-93 463-00 108-00 8-24
MBCTK-80/100.2 1 32.7 3,95 2-93 463-00 - 8-24
Kb-404.1 38.0 5,30 2-96 806-00 - 8-24
Nb-404.2° 58.0 5.30 2-96 806-00 108-00 8-24
KB-404.3 38.0 5.30 2-96 806-00 108-00 8-24
Kb-404.4 38,0 5.30 2-96 806-00 108-00 8-24
! Bawennvie nepedsuicHoie kparsi
MCK-3-5-20 40.5 1.8 2-75 804-00 - 13-60
MCK-5-20 394 23 2-87 1016-00 - 13-93
Kb-100.0 (Kb-307)| 40.0 2,0 2-61 1072-00 - 13-93
KB-100.0 (KB-302) 34.0 2.0 2-53 1088-00° - 13-93
Kb-100.0 (KB-301)| 34.0 2,65 3-35 1382-00 - 13-93
Kb-100.3 41,5 2,60 3-21 1096-00 - 13-93
Kbk-100.1 34.0 2,00 2-79 1132-00 - 13-93
Kb- 306 (C-98)) | 355 2,75 2-99 1612-00 - 13-93
Kb-308A 75.0 2,75 3-63 4020-00 - 13-93
MCK-8-20 32.1 2,75 3-00 1104-00 - 21-23
MCK-5-30 39.4 2,50 2-94 1048-00 - 22-00
MCK-10-20 45,0 3,1 4-13 2251-00 - 22-00
Kb-160.2 (Kb-401) 58.0 2.75 393 2120-00 - 22-00
Kb-160.4 (KB-402)] 58,0 3.2 3-93 1943-00- - 22-00
Kbi-160.2 (KB-403) | 61.5 2,75 3-93 2370-00 - 22-00
Kb- 405 58.0 2,75 3-93 2810-00 - 22-00
Kh-405.1 57.0 3.35 5-27 2810-00 - 22-00
MCK-250 62,5 6.25 4-45 2390-00 - 25-34
MCK-400 12551 6,45 3-61 2600-00 - 25-34
Kbr-230 (Kb-302) 1 65.3 3.35 4-87 4400-00 - 25-34
[B-503.2 140 3.35 7-86 3290-00 - 25-34
1 Kb-3042 182 3.4 7-86 3290-00 - 25-34
KB-373 120 3,75 7-93 4470-00 - 25-34
Kb-602 98.0 6.3 7-20 | 5005-00 - 25-34
Kb-674 137.2 6.4 7-20 5005-00 - 25-34
Kb-676 1240 6.4 7-99 5361-00 - 25-34
BK-300 780 6,25 4-35 4873-00 - 25-34
BK-406A | R1.0 6,25 4-23 4251-00 - 28-21
KBI'C-101M [ 120.0 5.3 3-86 3515-00 - 25-34
biC-404 710 6.75 4-39 3384-00 - 25.34
BR-1000A . 11930 7.75 7-44 7288-00 - 25-34
BK-1425 12050 8.0 9-83 10008-00 - 25-34
MCA-451 {653 4,25 2-98 1441-00 - 13-93
MCA-301.551.563] 065.3 4,25 527 | 1477-00 - 13-93
1 CT-603. 651 68.0 | 5253 7-86 1990-00 - 22-00




Oxonuanue tada. 3.2

124 3 ] 4 5 ] 6 |7

Bawentnuie npucmaeHsie KpaHbvl

KII-10 75,5 | 2,95 4-86 | 7090-00 - 25-34
KB-676-2,3 1240] 3.8 5-44 | 7000-00 - 25-34
BK-180 75,5 | 2,95 4-53 | 6500-00 - 1147-00
(byna.)
KB-573 75,5 1 3,35 4-53 | 6500-00 - 1147-00
(byna.)
KB-675-0 1240 4335 5-44 | 7000-00 - 1147-00
(pynn.)
POTAIN K30 88,0 | 3,83 4-63 | 4020-00 - 13-93
POTAIN K30 88,0 | 3,90 5-32 | 4470-00 - 22-00
POTAINMD30 | 88,0 | 3,95 6-45 | 5005-00 - 25-34

Kosznosvie kparioi

KKC-10 420 | 65 2-67 |3310-00 - 27-85
KK-12.,5 500 | 72 330 | 4880-00 - 44-00
K-183-2M 68,0 | 7,85 3-03 | 6300-00 - 44-00
KK-20/5 59,0 | 8,12 3-37 | 5300-00 - 44-00
K-25-52 66,5 | 8,75 3-22 | 4310-00 . 44-00
K-308 1030 | 10,0 3-22 | 5770-00 - 44-00
K-305M 59,0 | 11,14 3-11 | 5990-00 - 44-00
K-505 760 | 11,9 3-34 | 3510-00 - 44-00
K-451M 76,0 | 12,5 442 | 6440-00 - 27-85
MEKCK-80 680 | 14,0 7-16 | 6500-00 - 44-00
KMK-200 1340 | 147 12-10 | 5930-00 - 44-00

CmpoumenvHole u a86moMo6UNbHbIE NOOBEMHUKY

TI-3A; TH-4; TI1-9 3.7 - 1-06 70-50 6-22 -
TI1-5; TI1-14 85 - 1-52 155-00 12-80 -
TI-2,TN-7;T1-12) 3,0 - 1-06 90-50 6-22 -
TH-14; I1P-1-172 | 8.5 - 1-52 161-00 12-80 -
[I'C-800-16 16,0 - 2-61 347-0C 29-80 -
MITI-1000 26,0 - 5-09 548-00 51-30 -
Al'l1-12,17,18 - - 3-86 2-40 - -
MILTO-3A;

AITI-22.28 - - 6-00 2-40 - -
BC-26,22 - - 5-95 2-40 - -
AKI1-30; BPT-35 - - 7-60 3-00 - -
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[GTMR334D || & 145029 | 29 | 4 | 4 | 4 1 4 {33126123 L7 14 2[01
GTMR 3508 :V 45133 ] 33 | 6 16 16153139]3 (2612 15/13[12] 1
GTMR.360B | L 5733 33 | 8 | 818 168]5]4135125] 2 [15[1,3111
GTMR 380C | 5133133 | 8 | 818187 153145[35[271231 215
GTMR 400A || 6 133] 35 | 10]10]10]10]92]716145[35]3 [27]24]2
i N|  Kpaus: “CONDECTA” (Illpefinapuns)
E 147 i 28710 14 [ 1 111708707
E 187 it 1311210 16 (121121121 1 10807
E 2010 s 32021 22 2 (2217 51310 1
E 2508 5; 321251 25 | 2 {2121 2119][14[1,2]08
E2510 /) (38123128 2 T212]2 12 15T1371 (08
E 2610 ‘NG L4126 26 [35135035126121116[14/1,1{08
{E 3010 __! 1 14 130] 30 [35135(35/33[25] 2 [1,7/13] 1
E 3410 T | 41341 34 [35]35(351353,1(22]2 [18115] 1
E 3610 = 14513 36 4 a4l al 413312502202 1161131 1N
E 4011 ‘/Tj 45/ 40 ] 40 | 5 |55 15 [43[32]27]23]2 [1,5]1,1
E 4633 [ 45140 ] 40 3 130313031313 128[23][18]13
E 4020 é 45040 1 45 | 5 | 51515 |5]45/ 413 |25} 2 [18]1,5
; hx Kpaust “LIEBHERR” (I'gpnauu@ . ) ) .
20 SE vl 3622 33 ] 21222 1,7[12] 108
26K !S 4 [ 20] 30 | 25125125]25122]16(14] 1
52K iy 4 {271 34 [35(35135]32]26] 2 [1,7]13] 1
40K tel (38]26 | 44 | 4 |4 |4 37(30]23] 2 [1,7]13]1
45K i\ 42126 1 42 | 4 [4l4a[4]a]3126]211,5]11
S0K iZ 421291 49 |45 (4514542362824 2 J15/13] 1
63 K | 421301 51 | 6 | 616 57147134]3 12212 {16[13]11
102 K ! 46131 1 55 1 8 18886815514 (3 ]23119[16/14][12
== oy
= :E\é/u axcwi |
*-‘:":':—"—'—,_,5_. -
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Tabnuua 10.2

MpucnocoBnenua ans NoabeMa, BoIBEpKU U 3aKpenneHns CEOPHbIX 3NEMeHTOoB

Havmernosanue ] ckua WUnseH- pyso—~ Macca, T §PacyeTHas
¥ Ha3HaveHve « TapHbIn nogseM~ BEICOTA, M
' Homep HOCTb, T
1 2 3 4 5 6
3126 0.5 0,002-0,012} 55-12
2874 1.5 0,007 4
2085 2 0,014 8.5
Crpon 4077 25 0.014 8
[OAHOBETREROU 3141 3 00050013} 12-10
yH1BEepCanbHbin
AN MOHTAXA _— 2974 4 0,015 <]
Mene3anhHe roHHbLIX y 3112 5 0015 [
KOHCTRYKUMA, e Z\W i 1099 5 0016 8
“Meowmnx - :
MOHTEKHbIX 1177 7 0,017 8
netene 1198 8 0018 S
1107 10 0,023 6
1177 14 0,065 8
1360 20 0,096 [
Crpon 3140 25 0,007 2,5
opHOBETBEROW
ofnerétrbi 4ns
7 11-0,014) 8,0 -12,
Morraxa S o= | 407 25 100110 , 0
KOHCTRYKLW# G 3141 3 00080016 3.0-100
neTens
947 4 0,011 . 1
3129 2 0,011-0,017; 1-15
Aayiz‘;”eaoh 1191 3 0,031 27
ANA MOHTaXKA 2787 3 0,040-0044] 26-5
KOMOHH, 5anoK, 2088 8 0,069-0,076
ofr:”"z":':_ 1099 10 |o113-0136] 17-5
paxdt " 143 15 0,124 75
1950-52 23 0,184 5
Toxe cBETBAMU 32 0.034 5.4
DE3MON ANMMBE - ' ’ '
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Mpogomkenne Tacn. 10.2

1 3 4 5 6
290 1 0,008-0,018] 15-5
4072 3 0,03-0,033 1,2-3
3958 5 0,05-0,078{ 15-22
Crpon 1094 5 0,045-0,063 3,-6
HeTbipEXBeTBeR0N 21050M ) 0,095-0215| 4-9,3
BIR MOHTaXa
3N1EMEHTOB 3a 1079 7 0.1 4.2
YeTbipe NeTnn 910M 10 0,099-0,133 3,-8
1095 15 0,208-0228( 3, -5
3311 18 0,262-0,275( 4,5-6
1096 20 0,299 3
Crpon
yeTbipex-
BeTeesoun
YHVWBEpCanbHbIin 4047M 10 0,209 6,5
C asToMatUHecKou
paccTponoBKon
2 0,049 4
2,5 0,05 5
2,5 0,053 6.3
4 0,081 4
c 4 0,083 5
TpOn
LIeCTUBETBEBON 4 0,087 6.3
GanaxcupHblia 4047 6,3 0,138 4
AnA nopgvema
AT C LWeCTLI0 6,3 0,142 5
TOYKaMy noaseca|. 6,3 0,148 6,3
6,3 0,155 8
10 0,255 4
10 0,259 5
10 0,267 6,3
10 0,277 8
Tara = 2709E 0,4 0,003 1,35
yAnuHWTenb ANA 3937A 2,2 0,022 0,79
nogbvéma
SMIEMEHTOB B 6229A 3.2 0,034 3
HaKNOHHOM 7372 10 0,055 3
N0NOMEHUNH 3937 14 0,023 1,35
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Nponomxexne Tabn. 10.2

1 2 3 4 5 [}
3axsar 1608 7.5 0,111 -
. . WThipeso#
4N MOHTENaA 938 10 0,237 -
KOAOHH C 4346 15 0,294 -
MOHTANHBIMU
OTBEPCTUAMU 102 20 023 -
4346T 27 0,508 -
1100/27 3 0,205 4
~ Tpasepca 1811 6 0,256 3
yHuBepcanbHas
405 MOHTEXA 1100/29 8 0,325 3
. ANEMEHTOB ) ! 15946 10 0,455 1.8
IOKPBITHA AMMHOW
cabiwe 12 M 257 15 0,814 4
15946P 25 1,75 3.6
. 10322 1,25 0,03 1,11
3axBaT BUNOUHLIA CQ_—_——:-
Ans nogbéma n
VCTaHOBKM 3205 1.5 0,12 1,12
NECTHNUHBIX
e b Sen—
mapwen ¢ -
nnowagkamn 350 3 0,28 0,82
4639A 2 0,118 35
Tpasepca ans / 8408M 26 0,388 3.2
MOHTaXa WaxT /
ningTos, 448 7 0,43 3.7
tanTexxabuH n 3765 16 0,508 5,37
06BEMHBIX
Gnokoe 4312 2 0,97 55
1| 32 03 0,012 443
3axsar Ana %
YCTaHOBKK TPYO
Mycoponpogoaa
7498K 0,35 0.018 - 5,§




I:Ipc_),qonx(eume Tabn. 10.2

1 2 3 4 5 [}
CrpyBumHa 3244 .- 0,015 -
yHusepcanohan 259 - 0,014 -
A8 MOHTaXA
cHOpHbix 1665 - 0.01 N
3neMeHTOoB h 907 - 0,004 -
3axsat 189 10 0,13 -
PPUKLIMOHHBIA '
LSS MOHTaa
xonouH Bes L
KOHCOMen . \/ 508 15 0,257 -
AHkep Ans
npuKpenneHus M Iﬁ 223 - 0,004 0,33
K nasenu y
nepekpeTua
LWtanra 564 - 0,02 2,65-4,4
Teneckonuyeckas
4N8 MOHTaXa
KOMOKH, CTEHOBLIX
naxenen » :
NeperopoaoK 565 - 0,024 4,3-6,1
139 3 0,1 -
B 118 4 0,13 -
3axBaT paMoyHbIN
AN MOHTaXa 138 6 0.162 -
KONOHH C | 507 8 0,208 -
KOHCONAMY
506 10 0,237 -
508 15- 0,357 -
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Mpopomxesue Tabn. 10.2

1 3 4 5 6
3629 5 0,03 4,5
8992M 10 0.15 6
10950 10 0,338 1.6
T 4 co 10951 16 0,384 1.6
paBsepc:

CMEHHBIM 455 4 0,081 1
3axsaTamu Ans 455 10 0,18 1
nogbEma KONOHH 455 16 0,333 1,5
NPOMBILLNEHHbIX 455 25 0415 15
M rpaXaaHCTK1X : :

ananui 455 32 0,515 1,5
4346T 15 0,148 55
2006 20 0,377 5,5
4346T 27 0,247 55
5815M 40 0,535 5
3105 8 0,32 1,3
Tpasepca ans 1968P 9 0,935 3,2
MOHTaXa 6anok 1 27070M 13 1,143 3
Pepu 1529 16 2,26 2,5
3241 20 0,935 3,5
4234 - 0,063 6
Pacnopka
UHBEHTapHAs ANA
MOHTaxa hepm
0-400-1 - 0,089 12
Onoproe
npucnocobnenne
ANA nepesoaa
XONOHH 8 2008 - 0,077 -
BEpPTHKANBLHOE
nonoxeune
AxopHoe
yCTPOWCTBO ANS
BPEMERHOI0
Kpennesus 2008-09 - 0,098 24
KOMOHH, 6anok,
cdepm n T.4.




MNpogorokeHune Tabn. 10.2

1 2 3 s | s )
Tpasepca 5 1968P 3 0,205 2.1
GanoyHas gna 236 4 0,261 1
pasrpysku u
MOHTNE 185 6 0,386 2,8
cBopHbIX 1986P 14 0,511 5
KOHCTDYKUMit 1095P 16 0,584 1,6
Tpasepca 3408 10 0,185 7.8
yHuBepcarnsHas 1028 2 0,041 3
LNA MOHTaxa
XOHCTPyLjil 2558 3 0,065 3
AnuHou Gonee 1950 16 0,99 9,5
Em 506277 20 1,35 43
Bxnaabiw 7 -
KMHOBOW qu 4 7 . 0,006 .
BbIBEPKM # 7
BOEMEHHOrO :‘ S .
KpenneHna ~
KOMOHH Npu N -
YCTAHOBKE MX B N
CTaKaHbl N -~ 607 - 0,007 -
DyHOEMEHTOB 4 //
o'
- 0,007 1,22
N 0,008 1,34
MNogxoc co
crpyBumroit gana 0,012 2.56
BPEMEHHOID 0.017 4
KpenneHua u 1666 -
BLIBEPKM KOMOHH, 0.02 44
flaHenei, CTeHok
KECTKOCTU
0,34 8.2
/@ 4348 - 0,014:0,225( 1,5-20
Pacvanka
YHUBEPCANLHAS 7 i
AN 3aKpenneHns
kanout u 6anck 1629 ) 0.045 18
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Mipoaomxkexne Tabn. 10.2

1 2 3 4 5 6
fopu3oHTansHas - 0,012 2,55
CBA3b ANA
BPEMEHHOMO
3akpennexus ) 0,013 275
BHYTPEHHNX 807
CTEHOBbLIX [ . 0,014 2,95
nawernenr yepes
TEXHONOTUHECKUE
oTBEPCTUA - 0,015 3,35
l - 0,01 2.4
e 0,01 3
Wiranra ¢ ocesbim - 0.011 2,65
2aXUMOM ANA - 0,012 2,7
BPEMEHHOTO N 0.014 328
3aKpennenus 6265M . -
BHYTPEHHUX N z 0.014 33
CTEHOBbIX - 0,015 3.4
naHene# noBepxy - 0.016 36
- 0,018 44
- 0,018 4,2
Ynop gna
spewmenoro 6.-34 - 0,022 173
3aKpenneHna ! ' !
BanKOHHLIX NIUT %
MoHTaxmas 10813 - 0,01 1,5
onopa Ana 1631 . 0015 | 15
BPEMEHHOTC
3aKpenneHs 5766 - 0,016 0,95
BHYTPEHHMX 9614 - 0,02 1
CTEHOBbIX
natenen 3296 . 0,026 16
nepercpofok
Yrnogas i
MOHTANHES CBAIL 5502 - 0,007 0,55-0,73
Anst BpEMEHHOro
3akpenneHus
CTeH 1 10562 - 0,018 13
neperepoaoKk
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Npoporxkerue Tabn. 10.2

1 2 3 5 [}
3241 0.026 2,78-323
QOnopHas CcTonka
ANA BanKOHHbIX
anur
7982 0.04 3,5
Ynop ans
Kpennexus 839 0,081 0,99-1,75
neperopoaok
998 0,16 1,7
1358 0,232 1.7
OaunoiHbi 1162 0,285 17
KOHAYKTOP ANA
MOHTEXA KONOHH 2050 0.39 17
MHOrOITaXHbLIX 212 0,49 17
KapkacHbix 737 0.561 17
apaHni - .
3136 0,66 1.7
782 0,78 1,7
LLiaBnou-
KOHAYKTOD
UHWUAOMTI ana
BPEMEHHOTO g - 1,45 0.5
3aKkpenneHus
MHOTO3TaMXHbIX
KOMOHH
Whaukatop PLLUU 518 5,736 6,92
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Npogorxenue tabn. 10.2

1 2 3 4 5 6

Fpyanosoi b . 4434 - 5 7,14

KORZYKTOp AnA
MOHT&EXKA
MHOTO3TaXHbIX

168 - 5 6,92

KapkacHbix L.
3nanu '{-r = 1980 - 3.63 6.92

O BUHOUHBI ] 546 - 0.118 1.25
KOHAYKTOP ANnA

MOHTXa KONOHH 8 ¥
cTaKambl ot Yl
yHOAMEHTOB 2801M - 0,446 1,4

Hapecuan
nnowaaka ¢
NecTHUUEeN Ans
paboThi 220 0,25 0,118-0,126] 4,2-20
MOHTaXMHUKOB U
CBApWVKOB Ha

BbiCOTEe

Mpucrasras’
NecThuya ¢
nnowaaxkoA ans
paboTht

MOHTAXHUKOR ¢ \v
CBAPLNKOB HE \
BbiCOTE

220 04 0,177-6.269] 4.,8-20

HasecHas

21070M 03 0.048 45
necrHuya
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Mpopomkenne Tabn. 10.2

N

5

6

Monexa Ans
paboTbi HA BbICOTE

4533

0.5

03

MNepegsmxHas
nrowaaka ans
MOHTaXHUKA

2646A

0.2

0.073

27

2297

0,5

1,196

49

HasecHas
acagHan
nnowaaka Ans
06pabioTku CTIKOB
CTEHOBbIX Naxenen

Doer v,

4239MA

0.25

0,88-1,31

CBapoYHas BbILIKA
€O CBAPOUHbIM
TpaHCHOpMaToOpOM
WY reHepaTopom

8880

0,256

0,97

44

Beiwuxa
NPOXEKTOPHAA
nosTaxHas

1131A

0.2

0,26

3--4,1
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MpogonxeHne tabn. 10.2

1 2 3 4 5 3]
4 |~
gl
PasnswmxHas s
cknad-kacceta ot 9336 - 0.055 15
_L o -
P
r (} 189 0.2 0.008 167
2 — 298 0.2 0.011 25
CTpemMsaHKY ¢ 4 ]
AeCcTHUUb! AR5 ( ,':j 1644 0.2 0.024 3.75
NOABENA HA | }“’I‘ 21070 02 0.049 45
BbLICOTY 4 "
g 220 04 0.177-0.269} 4.8-804
i 16368 0.4 1.337 20
8622 0.2 0.017 1.5
{lepegBuxHasn
nnoLyaaka 1999 0.25 C.055 2.58
ceapuka u ! 280 025 -| 0277 3
MOHTaXKHNKA
. 237G8A 0.25 007-017% 18-38
3294 - 0.03 3
344 - 0,01 1.61
Orpasaetie [J ‘ 185 - 0.04 36
npoémoas u - 2652K - 0,065 5
onaci 30
acHbIx 300 ,| 10335A11 ; 0.042 56
- = | 10336A1 - 0,032 56
10544AN - 0,05 6.62
Mupamuga ans 3.384 60 1.041 6
CKNagupoRaHus
CTEHCBbIX
nasenen u
neperopoaok 3942A 60 2.2 23
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FMpogonxkenue Tabn. 10.2

1 2 3 4 5 6
Byaka
MOHTaMXHUKA 590 ) 18 22
71 - 0,9 1,5
KouTednep.
LHUUOMTTI gns
HOPMOKOMIINIEKTA )
) 1164A - 0,11 06
YeTponcTeo Ans
nepesoaa 2]
KOHCTPYKLWA B { 6118 8 0.6 [
MOHTaXHOE . H
NONOXeHue T‘J;SS_
2318A 02 0,378 1,96
dacaghas
anowagka — 2319A 0,2 0,486 1,86
KOHAYKTOpPa / e
. iz —
8404A 02 0409 | 318
Sk an 3182E 1 0,06 0,5
pacrsopa (0,3 M%)
Ans 6eTona
3, .
©.7w) " 3757M 2 0,161 06
Tenexxa b
noaTaNeian 6230 0,5 0,053 0.9
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OxkoHuanue Tabn.10.2
1 2 3 4 5 6

WHeexTapuan
onany6ka anst 8499 - 0;];2 ; 18-28
3a04@NKH CTLIKOB !

MNpecc-onany6ka
ANA 3aaenku 9390 - 0,068 -
CTbIKOB :

PacrsopoHnacoc
(nHeamoycTaHoBK XapakTepucTuky HaCOCOB 1t YCTEHOBOK NPUBOASATCA Ha
= Ha c.181

Tabnuua 10.3
ByHKEPbI ANs yknaaxu 6eTOHHOA # pacTBOPHOA CMECH
HomunHanbHbi 06beM ByHKepa, M3

o
Moka3arens G . T -3 32
S ——

rabapuTHeie
pasMepbl, MM: |
ANuHa 3260 (1200) 3612 (1600) 4014 () 3600 3010 (-}
wupuHa 750 (1200) 1232 (1600) | 1232 (1600) 2250 3010 (2150)
BblCOTa 1040 (1300) 1040 (1520) | 1040 (1520) 1295 1880 (2240)
Macca, kr 315 (228) 490 (350) 617 (994) 880 | 2200 (1697)
YHucno Gynxepos,
ycraHasnueae-
MBbiIX ANS NpUEM-
KU CMECH nput
pasrpyake paH-
HOrO aBTOCaMO-
csana

3UN -'585 3
) 31N - 555 3
MA3 - 205 - 2 1 -
MA3 - 503A - - 2 - ] .
R————
MNpumeyanue:B cxobkax NpuBefensl AaHHbIE ANA HENOBOPOTHLIX GYHKEPOB.

NN
-
'
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ABTOTPaHCNOPTHbIE CPeACTBa

Tabnuya 10.4

MakcumanbHbie
Py3o- | yonen pasmepbi Tarau
MapKa HasnrayeHue noAbEM- '
MM NenesoanmMblx (asurarens)
HOCTH, T nagenun, M
1 2 3 4 5 6
BopToBbie mMatimtibl
34 - 131 35 1820 35x2 3111 - 131
]
3l - 130 5 1800 36x2 3U111- 130
- 3UN-131T 6 1800 45x2 3101- 130
3N - 13171 8 1835 58x2 KamA3 - 740
| YPAS - 4320 5 2000 37x22 KamA3 - 740
YPAN-375H | nonegosia 7 2020 43x2,1 305 - 37554
YPAIN - 377H cBopHbIX 7.5 2020 43x2,1 31N - 37554
KamA3 - 5320 |  anemenToB 8 2010 5x21 KamA3 - 740
KamA3 - 53202 | AnwHow 0 6 M 7.8 2010 59x2,1 KamA3 - 740
MA3 - 500A | 8 1570 46x22 M3 - 236
MA3 - 514 14 1970 6x2,1 M3 - 238E
MAS3 - 5165 14,5 1870 6x2,1 FAM3 - 238E
KpA3 - 2556 7.5 2160 43x23 AMS - 238
‘KpA3 - 257 12 1950 56x23 AMS - 238
Mpuyenst 0Buiero HasHavexys
6 - | 1
KB - 817 Hepesoaxa 5,5. 1800 45x2,1 3071 - 130
KB - 8178 COOPHBIX 55 1800 45x2.1 3N - 1301
KB - 8350 anemexTos 8 1850 59x22 KamA3 - 5320
MA3 - 8926 | Anunod po BK 8 1870 53%2,2 MA3 - 5004
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Mpoponxetive Tabn. 10.4

1 |8 2 1 = | 4« 1 s 1 6
Monynpuuensl obwero HasHaueHus
OpA3 - 8858 7.5 1790 59x2 3un - 13081
0pA3 - 9370 14,2 1850 9x2,1 KamA3 - 5410
MA3 - 5245 Nepesoska 13,5 *1850 7,7x2,1 MA3 - 504A
JINemeHToB
MA3 - 5205A | jnuvon no 12 m| 20 1850 9.7x 2,1 MA3 - 5048
MA3 - 941 25 1860 12,6 x 2,1 MA3 - 5158
KA3 - 717 11,5 1790 73x2 KA3 - 608
flonynpuuensi-naHenesoas
Y - 0807 8,5 1790 6,7x27 3u51 - 130B1
yrin - 1207 12 1860 T4x27 MAS3 - 504A
m _1 207 Nepesoaka 12,6 1860 7.7x3,4 MAS - 504A
yn ) 1207)  crenosix 12 1860 7,3x3,1 MA3 - 504A
nr - 1307 naHenei u 14 1860 8x3,1 -KamA3 - 5410
Y- 2008 | "ePEFOPOACK Tye 1860 86x29 KpA3 - 258
N - 20086 20 1860 8x32 KpA3 - 258
YN - 2012 20 1860 122x25 KpA3 - 258
Monynpuuensi — NAXTOBO3b!
i 1 L
) R ——
O O
YN - 0906 fepescaka 9 1790 6,1x3 3K - 130B1
nnuT, ¢san,
YIA - 1412 OHOKH 14 1850 122x3 | KamA3- 5410




Mpoaonxenue Tadn. 10.4

1 1 2 1 | 5 1 [)
Monynpuuens 6anko — u fepmoso3bl
@ L 7! O 1]
yipP - 1212 12 1860 12,5x24 MA3 - 504A
K- 1724 Mepesoska 17 1860 241x32 KpA3 - 258
MK - 1821 ANNHHOMEPHBIX 18 1860 20,7x2.4 KpA3 - 258
Y - 1218 napenum 12,6 1860 " 18x25 MA3 - 504A
Ne-2124 21 1860 24x32 KpA3 - 258
Tpe#nepbl 4nA Nnepesosky caHTexkabux
M3 - 0907 9.4 1790 72x22 3un - 13081
Mepesoska -
13 - 1209 CAHTEXHUKNA 11,3 1860 88x22 MA3 - 504A
N3 -1309 121 1850 8,8x22 KamA3 - 5410
Tpeinepbl-6nokoBo3b!
UMB3AM-939g 0] [lepesoska 20 1860 8x3.6 KpA3 - 258
0BLEMHBIX -
YM3AM - 9399 GaoKos 25 1860 9x39 KpA3 - 258
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MNpoaomxenne 1abn. 10.4

1 | 2 | HE 4 5 | 8
Necoso3ut, TPY60BO3bI
5 9
MA3 - 509 14,5 1950 36 x2,6 MA3 - 509
KpA3 - 25511 | ngpeaoaxa 18 2160 36x3 KpA3 - 25511
MA3 - 5016 | rpyads anuson 15 1950 30x286 MA3 - 5016
ne - 91 A0 36M 9 2000 ®x3 Ypan - 375E
ng- 92 9 1820 36x3 3K - 131
ABTOCaMOCBanbi
rA3-93 2.2 1650 52x2,1 TA3- 51
TA3-536 35 1690 64x25 rA3-53
KA3 - 600AB 35 1770 58x23 3UM - 164A
3WJ1- 5850 35 1740 6x23 30N - 164A
34N - 555 4.5 1800 55x24 -3U71- 130
MA3 - 205 MNepesoska 6 1950 6.1x26 FA3 - M204A
MA3 - 503A | MaTepuanoe, ne 8 1950 6x26 AM3 - 236
nospex@aoLm
KamA3 - 5510 |oo oy pasrpyake 9 2010 6,1x25 SIM3 - 740 - 01
KpA3 - 2566 | cOpacuiBaHnem 11 1950 82x27 AM3 - 236
MA3 - 525 25 1500 82x3,.2 O-12A
BenA3 - 540A 27 1800 73x35 FIM3 - 240
MA3 - 530 40 2620 10,5x3,5 I - 127450
BenA3 - 548A 40 2800 82x38 M3 - 240H
BenA3 - 549 75 3990 97x49 M- 756




ABTOBE fOHOCMECHTENM

Tabnuua 10.5

Eéaoaoe O6vém CKkopocCTb FabapuTbl, M
’ 3ameca BbITPY3 i
Mapra waccu Mt 52 pyaes, Anuna | Uupuna | Beicota
[ M“/MUH
31N -133r42
- 4
ABC-4 MAS - 53373 1 8,7 2,5 35
3K - 13342
R 5 7.5 5 ,
ABC-5 KamA3 - 55111 ! 2 35
.~ KpA3 - 250
- [} 1 9,9 2,5 6
ABC -8 KaMA3 - 53229 3
KamA3 - 53229
-7 7 1,0-2,0 8 K] 3,
ABC MA3-63035 2 5
CB-172-1 [ KamA3- 55111 6 1 8 2,6 35
KpA3 - 258
-928 - - 5 1 8 B ,
CB-928-2 KamA3 - 55111 2 38
C - 10366 - MAS3 - 503A 3 1 6,6 2.6 3,4
Tabnvua 10.6
ABTOBETOHOHACOCbHI
Bmectumocts [fipoussoauy Beicota abaputhi, M
Mapka - npuémuoro  JtenoHocTey nogauw | )
ByHkepa,M M cMecHsM Onusa | WupuHa § Boicota
P ——
ABH - 60 60 0,4 35 9,9 2,5 3,6
CE - 126 60 0,7 80 10 2,5 3.8
5H - 80 80 0.4 80 11 2,6 3.8
UneTrep BP-60 80 0.4 80 105 2.5 35
LLiBunr .
BRL - 1200 80 05 100 10.5 25 35
BuGay
80
BRF- 80 0,35 80 10.3 25 4
Aytumaicrep
BRE - 1408 60 0.5 60 10,5 2,5 35

KT
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Csaapoynoe ofiopyaosaHue

Tabnvya 10.7

anmeﬂoaanme e Mapka XapaxkrepucTuka
obopyaosanmus TOKa, A Hanpsxkexns. B
BARY - 504/ 1/ 70 - 500 18- 58
BAr - 601 100 - 700 18 - 66
Bunpsrenn - I BC - 600 30 - 600 20 40
| BAr - 505 100 - 500 18 -40.
L_J/ BKC - 500 - 1 90 - 550 20 40
0B - 502 - 43 50 - 500 22 - 40
 / Mco - 500 65 - 500 40
TenepaTtops! NMcy-500-2 60 - 500 40
: 1 - 501 165 - 500 40
NCr-500-1 60 - 500 40
ACTIA - 500 120 - 500 40
TpaxcgopmaTop [ CTH-450 80 - 800 30
TH - 500 90 - 650 30
T0-502-93 100 - 560 40

OBopyaoRaHue 4ns 3aMOHONMHUBAHUR CTbIKOS

Tabnuya 10.8

MpoussoaunTen [ankHoCcTh NOAAYM, M
Mapka ycTaHOoBKu Macca, T 3
HOCTs, M4 _fno ropuaoHtanuf o sepTukanu
PacTsopoHacoc: I
CQ-29 065 1 50 15
CO-30 0.75 2 150 30
CO-57 0.75 2 50 15
CO -85 1,25 24 250 60
CO-48 0.45 2 50 15
CO - 49 0,55 4 100 30
Ycranoeka
LHAVOMTI 2.4 1 40 12
LiemeHT-nyLika
Cb-13 - 1.5 45 10
YcraHsoska
"MHeBMOBETOH" ) 2 150 %0




Tabauma 10.9
TunoBOM KOMIIAEKT CPEACTB MAAOH MEXAHH3IALMU AAA OPHIaABl MOHTOKHHKOB

T10 BO3BEACHHUIO IPLKAIHCKHUX 3AAHUH

[ Haumenosasue cpencrs | Kos-Boy Haumenosanue cpeacts  {Kon-Boj
HIT. T
i 1 2 1 2
JlepeBAHHAd MOAKIANKA 300 {|Teogonur thma T-15, T-30, co
] IITATHBOM 2
Kaccertsl mna: Hupenup tuna HT co
WITATHBOM 1
CTEHOBBIX NMaHeneH 12 |{Pynertxa usmepurensHas
MeTaUIHYecKas THIA:
HEPEeropoRoK 4 PM-20 4
JIECTHHYHBIX Mapiuei 2 PM-20 4
Cxnan-nupamuoa 4 PM - 50 2
Knunosoii sxiageny 90 Pelika ynusepcansHag THIa | 4
PHT
Kougyxrop! YpOBEHB CTPOMTENBHEIMA THIA:
- OAHHOYHBIHA 12 ] YC1-300 1
TPYNIOBOi 6 VC2- 700 1
[romamxa: - Pefika -oTBEC 2
thacagHas 12 }|Kommpeccop thna CO - 7 1
yrioBas 2 ||Crapounsiii anmapar 2
3axsar: MeTannndeckan neHTa LIS
'DaMOYHBIH 1 uKcaLuy nonepedHnIX
BHJIOUHBIH AN NIONaYK CTEHOBBIX NaHeN el 4
| IeCTHUYHBIX Mapiie# 1 Otsec THna:
CTpor 4eTRIpeXBETBEBOR 04220 4
TPy30NOABEMHOCTHIO, T: Q- 600 2
5 1 YronbHHK CTaIBHOH 1
10 1 | VTuneiika MeTanmueckas 2
20 : 1 Keprep 2
Tpasepca yHHBepcaTLHAS | |/Iuneitxa 6
CaMOLEHTPUPYIOIIAs
rpy30NOLBEMHOCTBIO, T: T"azoBas ropenka 2
1,5 1,5 |\{I'ny6unnsiii ubparop tuna 2
5 5 ||MB - 17,UB - 66
6.3 6,3 | [Ila6non nnsa pasmerxu pucok | 2
10 10 ||Habop menxos naa pasmerku | 2
Caa3b: ) TIpoBonoka 02 cTanbHas, B
OIHOCTOPOHHAS 12 |{6yxrax mo 50 m I
JBYCTOPOHHSA 12 }|Kuers tna KO 2
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Oxonuanue TadA. 10.9

1 2 1 2
IMonxoc: LLNpHII THEBMATUYECKHI 115 |
YKOPOYEHHBIH 8-12 | irepMeETH3aLIKH LIBOB 2
UTMHEHHBIR 4 PacTBOpHEIii AMK 5
Crpv6uuna 16 | {PacmuBKa 2
3axsar 111 Tpyo Kommext npecc-onanyGxu 8
MyCcOoponpoBosa 1
Onopa Topueas 12 Komnnexr omanyGku a1s
ViHBeHTapHas JECTHHLIA 2 3a/ie7IKK  1BOB
TMepeaBikHas mIomaaxa 4,6 16
Croiixa onopHas UmH ynop Maura no3TaxHas 1
[ 3aKpeTuIeHus GaIKOHHBIX OCBEIEHHA PaGOouUHX MECT
WIHT 8 2
BpemeHHOe orpaxieHue 12 | |bynka MOHTaxKHHKa I
JIroneKa IS pacInMBKY IIBOB 4 Yeranoska "TInesmobeTon"
TToaTaxHBI# CTOMMK 2 HJIH pacTBOPOHAcOC 1
MOHTQ)KHHKA ]
YrnoBas MOHTaXHas CBA3b 9 PyneTka KOMIEHCaUHOHHAs
Tsra - YIUIHHHUTEb 2 tuna PK-2 1
Llranra TeneckoyecKas 12} [Inomanka HapecHas Ais
3aJ(CIKH CTHIKOB CTEHOBBIX
AHKEpHOE YCTPOMCTBO 1A naHesneH 2
KpeIIeHHs OTKOCOB K bajbs [UTA Nojayd GeTOHHOM
MEPEKPHITHIO 12 | |cmecn i
OrpaxeHHe KpoBJIH 8
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CoxoJioB Neanaauii Konerantunosuu

BbIBOP KPAHOB H TEXHHYECKHX CPEACTB
U151 MOHTAXKA CTPOUTEJNBHBIX KOHCTPYKITHN

YueGroe nocobue
Pejaxtop I'.C. Tletpenko
Texuuuecknit pegaxrop C.M. Cusokonena

Koppekrop B.K. Yynposa
KowmnetoTepHas rpaska v sepcerka O.B. CyxoBoit

Juuensus JIP Ne 020675 o1 09.12.1997 r.

TMoxnucano k nevarw15.08.2002 r. Popmat 60x84 1/16  [Teuats odeernas

H-146 O6bem 11,25 mi. T. 500 Bakas /34

MOCKOBCKHIT TOCY 1aDCTBEHHBIA CTPOUTENBHBIH YHHBEPCHTET.
Tunorpagus MI'CY. 129337, Mockea. Apocnasckoe ur., 26





