Becmuuxk BI'TY um. B.I'. lllyxosa

2017, Nel 0O

DOI: 10.12737/article_59cd0c5ae50de9.76429176

Cyneimanosa JI.A., 0-p mexH. nayx, npog.,
Kouepicenko B.B., kano. mexu. nayk, npog.,
Ilozopenosa H.A., kano. mexn. nayk, oou.

benzopoockuii zocyoapcmeennstii mexuonozudeckuil ynueepcumem um. B.I. Illyxoea

METOAUKA PACYHETA ITPOAOJIZKUTEJBHOCTH ITOI'PYKEHUSA OITY CKHBIX
KOJOJAUEB C YYHETOM HAJAEXXKHOCTH TEXHOJIOI'MYECKHUX 3JIEMEHTOB

ludmilasuleimanova@yandex.ru
IIpeonoocena memoouxa paciema npooOJICUMETbHOCIIU ROZPYICEHUSI ONYCKHBIX KOJOOYEE C YUemoM
HAOEICHOCMU OCHOBHBIX MEXHOIOSUUECKUX IIeMEHMO8 — MEXHUUECKUX Cpeocms, mpyoo8uix pecypcos u
MAMEPUATLHBIX JJIeMEHMO08, KOMopas no38osem ¢ 00CMAMOYHOU CIMEeNeHbio MOYHOCU YCIMAHO8UMb

xapakmepucnmuku HAOEHCHOCU UX pa6ombl.
Knroueevie cnoea: Memoduka,

npO@O/lOfCMmefleOCl’nb

NO2pYoCeHUs,  ONYCKHble  KOI0OYd,

HaaEOfCHOCWlb, mexHu4yecKkue Jaj1eMermyl, mexnHuiecKue cpedcmea, mpyaoeble pecypcol, mamepuaibHble

DJleMEHNIbL.

B mpornecce morpy:keHus OMyCKHBIX KOJOIICB
BeJIeTCsl pa3pa0oTKa U yAaJICHHE TPYHTA U3 KOJIOIIIA,
MapayuIeIsHO BBITIOTHSFOTCS paboTsI o
00eCreueHuI0 MPEO0ICHUS CHUITBI TpeHUsl. PaboThl
1o obecreYeHnIo OecriepeboitHOTO
(YHKIIMOHUPOBAHUS ~ DJIEMEHTa  MPEOJOJICHHUS
tpenuss (IIT) B 3aBucmmocTH OT  cmocoba
MOTPYXKCHUSI HMEIOT CBOM COCTaB  TPYAOBBIX
mporieccoB.  CocTaB ~ OCHOBHBIX  TPYIOBBIX
MPOIIECCOB, OCYIIECTBISIEMbIX Ha CTPOUTEIHHOM
IUIONIA/IKEe TPU MPUMEHEHUH Pa3IUYHBIX CIIOCOOOB
MOTPYKEHHUSI, IPUBEJICH B paHee OIyOJIUKOBAHHBIX
paborax [1, 2].

ONBIT CTPOUTENHCTBA COOPYKCHHH METOIIOM
OITyCKHOT'O KOJIOJIIa ITOKa3aj, YTO OTKa3 JIEMCHTA,
00ecneunBaromero MpeoJoieHne CHIIBI  TPEeHHS,
BBI3BIBACT HeTpecKazyeMoe YBEIHUYEHHE
MPOJODKUTEIBHOCTH, TPYIOEMKOCTH M CTOMMOCTH
mporecca TOTPYKEHUs, TaK Kak BO3HUKAET
aBapuiiHass cutyanus. IlostoMy mnpu pacyere
MPOJIOJDKUTENLHOCTH TIOTPY>KEHUST KOJOMIEB PadoTa
anemenTa [1T nomkHa ObITh Oe3aBapuiiHOii [3, 4].

Ha ocHOBaHuu cTaTHCTUYECKOH 00pabOTKH
MHOTOYHCIICHHBIX JJAHHBIX OTPY>KEHUS KOJOAIEB, C
JIOCTATOYHOW CTENEHBID TOYHOCTH YCTAHOBJICHBI
XapaKTePUCTUKH Ha/IeKHOCTH paboTsI
TEXHOJIOTHYECKUX AJIEMEHTOB. DTO TMO3BOJSET MpPH
pa3paboTke METOJTUKH pacuera
MPOJO/DKUTEIBHOCTH  TIpoIlecca  MOTPYKCHHS
KOJIOJIIEB YYUTHIBATh UX HAJEKHOCTD.

AHanu3 JIeCATKOB TPOCKTOB IPOM3BOJICTBA
paboT MoKasal, 9To BEIOOP TEXHOJIOTHH Pa3padOTKu
TpyHTa BHYTPU KOJIOAINA 3aBHCHT OT IIEJOTO psijia
O0OBEKTHBHBIX M CyOBEKTHBHBIX (hakTopoB. Ilo
CTCTICHW BIIMSHUS Ha  BBIOOP  TEXHOJIOTHU
pa3paboTkm  TpyHTa OTH  (PaKTOpPBl  MOXKHO
PaCHOJIOKUTh B CIEAYIOMIEM MOPSIIKE: WHKEHEPHO-
TeOJIOTMYECKUE YCIIOBUS TUTOMIAIKU CTPOUTEIHCTBA,

HaJIM4ue FPYHTOBOﬁ BOJBI, HOMCHKJIaTypa
HMCIOIINXCA B opranuvsanuu 36MJ'ICpOfIHO—
TPaHCIIOPTHBIX MallluH, HMemMHﬁCH OIIBIT

CTPOMUTENBLHONW OpraHU3alli B HCIOJIB30BAHUU TOU
WIA WHOH TEXHOJNOTUH pa3pabOTKW TpPyHTa NpH

MOTPYKESHHU.

N3 mupoko NpUMEHAEMBIX TPeX TEXHOJIOTUM
pa3pabOTKM TpyHTa B  MOJOCTH  KOJOAIA,
rpetipepHas TEXHOJOTHUS nMeeT BeCchMa
OTPaHMYEHHYIO O00JaCTh NPUMEHEHHS, B CHIY
ocobeHHoCTEH KOHCTPYKIIUHU rpeiidepa.
Hcnone3oBaHue 3TOM  TEXHOJOTMH  BO3MOYKHO

TOJIBKO TIPH ONMYCKAaHWU KOJIOAIEB TUAMETPOM He
6onee 10...12 M u rmybunoii omyckanus 10 10...12 m
B rpyHTax [ u Il kateropumu.
l'unmpomexann3upoBaHHas TEXHOJIOTHSA
pa3pabOTKM TpyHTa B KOJOMIE WMEET TaKKe
orpaHuueHHOe mpuMeHeHune. Ee mnpumeHeHue
1enecoo0pa3sHo B BOJOHACHILIEHHBIX TpyHTax Oe3
KPYIMHOOOJIOMOYHBIX BKJIIOYCHHH U He Bbiiie [1-oi
KaTeTOpHUH. OrpannueHHas HOMEHKJIaTypa
UMCIOIIUXCSI  3€MJIECOCOB  JeJaeT  BBITOJHBIM
MPUMEHEHHE DTON TEXHOJOTHH [UIsl TOBOJHHO
KPYITHBIX KOJIOAIIEB AHaMeTpoM bosee 16 M.

HaubGonee yHuBepcanpHas 3KCKaBaTOPHO-
OynpIo3epHas TEXHOJOTHA pa3paboOTKH TpPyHTa B
KOJIOJIIIE, MpeaycMaTpruBaeT NpUMEHEHUE
SKCKaBaTOPOB € EMKOCTHIO KoBia ot 0,15 10 0,5 m*
(s paccMaTpuBaeMBIX ~ HAMH  [IapaMeTPOB
KOJIOJIIICB) u OareHHBIX KpaHOB
TrPy30MOJBbEMHOCTEIO  5...8 TOHH ¢ OaapsIMu

eMKOcThI0 10 4 M. KonuMuecTBO OJKCKaBaTOpOB,
OyJb103epOB M OANICHHBIX KPAHOB MPUHUMAETCS B
3aBHCUMOCTH OT pa3MepOB KOJOIEB (U3 yCIOBHUS UX
0e30macHOro pasMelleHus), a TaKke OT o0bema
paspabaTeIBaeMOro TpyHTa. BBEIOOp ONTHMAaIEHOTO
KOMITJICKTa ~ MEXaHWU3MOB JUIS  9KCKaBaTOPHO-
OynbIO3epHOIl TEXHONOTHM Pa3pabOTKH TPyHTa B
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3aBUCHUMOCTH OT Pa3MEpOB KOJOALA U U3 YCIOBUS
obecredeHus] MUHUMAaJIbHOM IPOIOJIKUTEIBHOCTH
Ipolecca MorpyKeHust MpoBeJIeH aBTopaMu [5].

Bonpoc BeiOOpa onTUManbHOH TEXHOIOTHUH
pa3paboTKH IpyHTa MPHU NOTPYKEHUM KOJIOJLEB U
COOTBETCTBYIOIIETO KOMIUIEKTa MEXaHHU3MOB B
3aBUCHUMOCTH OT BHILIETIEPEYHCICHHBIX (JaKTOPOB B
HACTOsIILIee BPEMs HE BbI3bIBACT 3aTPyAHEHUM.

Ha ocHoBaHMU ITpOBEIEHHOI0 aHAIN3a COCTaBa
TPYJOBBIX  IPOLECCOB, YCIOBUI  IOTPYKEHHS
KOJIOZLIEB M TEXHOJIOTHH pa3paboTKH TpyHTa ObLTH
HPUHATHI CIEIYIOMNE NOMyIIEHNs TIPH pa3padoTKe

METOAUKU pacueta MPOJOIKUTEIHHOCTH
MOTPY>KCHUSI KOJIOALICB.
1. B mpoiiecce  NOTPYXEHUS  BJIEMEHT,

00eCIIeUnBAIONIMIA  NPEOIOJACHHE CHIIBI TPEHUS,
paboTaet 6e30TKa3HO.
2. Pabora  TEXHOJIOTMYECKUX  DIIEMEHTOB:

texuuueckne cpenctsa (TC), TpymoBBIe pPeCYpCHI
(TP) u marepuanbhbie smemeHTs (M3J) B mporecce
MOTPYKCHUSI TPUHATA C YYSTOM XapaKTECPUCTUK
HanexHocTH [ 1, 2].

3. BBI00Op KOMIUIEKTOB MAIIVH JJIsl pa3paboTKH
TpyHTa B KOJIOALIE OCYIIECTBISETCS COINIACHO
peKoMeHmanusMm [5].

4. Pabotel mo pa3paboTke TpyHTa BHYTPH
KOJIOAA U OOECIICUCHUIO HETPEONOIMMON CHIIBI
TpeHUsT B  Mpolecce MOTPYKEHHS  BEeLyTCs
nmapauieIbHo (T.e. 00CSCIEUYeHO COBMEIIEHUE ITHX
pabotr), HO OoJjee MPOXOIHKUTENBHBI PadOTHl MO
pa3paboTKe TpyHTA.

5. TloaroroBuTenbHBIC PA0OOTHI IO JOCTAaBKE,
YCTaHOBKE U ONPOOOBAaHHWIO MEXaHH3MOB JUIS
pa3paboTKy rpyHTa U MPOBEIACHHUS MEPOITPHUITUHN 110
MPEOIOJIEHUIO CHJIBI TPEHHUS BBIMONHAIOTCS B
MOATOTOBUTENBHBIA IEPUO].

Ucxons u3 IIPUHATBIX JIOTYIIEHUH,
MPOIOKUTEILHOCTD mpouecca  MOTPY>KeHHUs
ompenessieTcss BpeMEHeM  pa3paboTKu  TpyHTa
BHYTPH KOJIOZLA U YIAJICHHUS €T0 U3 MOJIOCTH, C TEM,
qro0bl  000JIOYKa KOJOALA 3aHsyla TMPOEKTHOE
MTOJIOKECHHE.

[Ipu skckaBaTOpHO-0YITHI03EPHOIN TEXHOJIOTHH
pa3paboTku rpyHTa MPOIOIKUTEILHOCTD
COOTBETCTBYEeT OoONbIIeMy W3 2-X 3HAYCHHI:
BpEMEHH Pa3pabOTKH IPyHTA IKCKaBaTOPOM — 1, WITH
BpPEMEHH yJaJICHUS pa3pa00TaHHOTO IPyHTa KPAHOM
— T« Bpems pa3paboTku TpyHTa SKCKaBaTOPOM
orpeJieNisieTcs B 00IIeM cirydae 1mo Gopmyre:

_ VytKV
3 QacxNy’

(1)
rne V, — oObeMm TrpyHTa, pa3spabarbiBaeMoro B
LEHTPAILHOM YacTu KoJIoaua, M>; Vg — 00beM rpyHTa
oepmbl (mmpuHa 1...2 M); K — koadduimeHt
CHIDKCHUS POU3BOJIUTEIBHOCTH SKCKABATOPOB MPH

paspaborke Oepmbr (0,7...0,8); @Q3c — cMcHHas

NPOU3BONUTENLHOCTh  OKCKaBatopa, M>; Ny —

KOJIMYECTBO IKCKaBaTOPOB.
Bpemst ynanenus pa3paboTaHHOTO TpyHTa
KpaHOM OTIpeieNisieTcs o popmyie:

= VLl+VE , (2)
Qxc XNk
QKC — CpcaHsad CMCHHasA MNPOU3BOAUTCIIBHOCTH

KpaHa TpH TOTPYKEHUHM KOJOANA Ha 3aJaHHYIO
ry6uny i, M°; N, — KOJIMYECTBO SKCKAaBaTOPOB.

CpenHsisi CMeHHAsI IPOU3BOTUTEIHHOCTh KpaHa
NpU YIQJICHUH TPYHTA C TIIYOUHBI i

Qe = 60 Vo 2Ky, 3)

V,c — 00beM 0apH, O IIOTHOMY IpyHTY — 2,0 M%;
K, — ko3dduiueHT HCIONb30BaHUS KpaHa BO
BPEMEHH; ty; — NPOJODKUTEIBHOCTD OHOTO LKA
KpaHa, TpH yAAJCHUW TPyHTa C DIYOWHBI |,
ompeaensieMast U3 BRIPAKCHUS:

lsi
tui =2 (Kc3i7 + Kcri %) ) (4)

e V 1 w — CKOpoCTh MOIbeMa-OIyCKaHus 0albu
YIIIOBAasi CKOPOCTH IMTOBOPOTA CTPEIbI KpaHa, M/MUH U

00/MuH; K. -  kK03(hQUIUEHT  COBMEIICHHUS
omepanuii TpH  BEPTHUKAILHOM  TEPEMEIICHUH
rpy3oB; K. KO3(DQUIMEHT  COBMEIIICHUS

omepanyii TpU TOPU3OHTAIHFHOM IE€PEMEIICHUN
Ipy30B; [ — pacCTOSHUE TPAHCIIOPTUPOBAHUS Oaibu
M0 BEPTHKAJIU C TIIyOMHBI i, M; ¢ — YTOJ IIOBOPOTa
CTpenbl KpaHa TpHU TPAHCIOPTHUPOBAHWH OaIbH,
rpam.

C yueToM  XapakTepHCTHK  HaJeKHOCTH
TEXHOJOTMYECKUX 3JIEMEHTOB MPOAOILKUTEILHOCTh
MOTPY>KEHUST KOJIOAIA ONPEACISETCS CIEIyIOIINM
obpazom.

IIpu T> > Tk;

1 (Vg+VEK)(To+Tg)

Tog = Ty X —
9 7 13 Tk, QacNsT,

. (5
rae 75 — BpeMs pa3pabdOTKH TPyHTa YKCKABATOPOM,
ompeaensiercss mo Qopmyae (1), cm; Ko -
K03()(PUIIMEHT TOTOBHOCTU CHUCTEMBI IOTPYXKCHHUS
KOJIOZIICB B 3aBHCHMOCTH OT CIOCO0a IMOTPYKCHHUS
Opyd  OKCKaBaTOPHO-OYJIBIO3EPHON  TEXHOJIOTHUH
paspabotku rpyHTa; 7, u T, — BpeMs HapaOOTKU Ha
OTKa3 ® BpeMsS  BOCCTAHOBICHUS  CHCTEMBI
MOTPYXKCHUST  KOJIOALIEB  IPH  DKCKAaBaTOpPHO-
OyIbI03epHOM TEXHOJIOTHH pPa3pabOTKH TpyHTa
(3nauenus T, u T, JUI UCCIICAOBAaHHBIX CIIOCOOOB
MOTPY’)KEHUSI TMPU  SKCKABATOPHO-OYIbI03EpHOM
TEXHOJIOTUHU pa3pabOTKK I'PyHTa MPUBEACHBI B [1, 2].
IIpu Tk > T»;

l
1 Z(Vu"'VB)(KCBi;"'Kcri%)(TB +T,)
T3B = T}c X—= ’ )
K 60T Kg N T,

rac T. — BpeMs yHOaJICHUSA KpaHOM U3 KOJIOALA
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pa3pabOTaHHOTO TPYHTA, CM.
IMpu paspaboTke W yHaleHWH TPyHTA C

[IOMOIIBIO rpeidepHoit TEXHOJIOTUU
MPOIODKUTENIBHOCTS ~ Tpolecca  MOTPYXKEHUs
onpenaesercs mo Gopmyie:

Vit
— ut

Trp = : (7
qTcu60

o .04
rme g — oObeM KoBma Trpeiidepa, ™M; #,; —

MPOJOIDKUTEIIFHOCTh OJHOTO ITUKIIA Tpeiidepa, npu
yIaJeHUU TpyHTa ¢ TIIyOWHBI 1, ompereiseMas 1o
¢dopmyne (4), MuH.

C yueToM HaQJGKHOCTH TEXHOJOTUICCKUX

JJIEMEHTOB  TMPOAOIDKUTENIFHOCTh  TOTPYKCHHS
KOJIOZIIIA omlpeaenseTcs mo Gpopmyre:
1 Vity(Ty +Tg)
T=Tp,—=—0—=, ®)
P K. qT.60T,
rmie K: — Kk03(p(UIHEHT TOTOBHOCTH CHCTEMBI
MOTPYXKEHUS KOJIOJILIEB npu rpeidepHoit

TEXHOJIOTUN Pa3pabOTKH TPYHTA B 3aBHCHMOCTH OT
croco0a MmorpyKeHus KOOI, MPeACTaBIeHHbIH [1];
T, m T, — BpeMs HapaOOTKM Ha OTKa3 M BpeMs
BOCCTaHOBJICHHS TE€XHOJIIOTHYECKUX DIIEMEHTOB IpHU
rpefibepHOll  TEXHONOTMM Pa3padOTKU TPYyHTA
(3nauenust T, u T, Ui UCCIEIOBAaHHBIX CHOCOOOB
TIOTPY>KECHUS TIPUBEACHHI B [2]).

[Ipu rTHAPOMEXaHU3UPOBAHHON pa3paboTke
TPyHTa MPOAOIDKUTEILHOCTh IPOIECCa MOTPYKCHHS
C YYETOM HaJIS)KHOCTH TEXHOJIOTHUECKHUX DIIEMEHTOB
onpenaesercs mo Gopmyie:

Toy = 2, ©)
rMc

rae Qryc —CMCHHAS MIPOU3BOAUTEIIBHOCTD
3eMJIECOCOB HJIM THAPOIEBATOPHBIX YCTAHOBOK, M.
HaI[C)KHOCTI: TCXHOJOTHUYCCKUX IJICMCHTOB IIPpH
pacuaere MPOAOJKUTETBHOCTH TIOTPYKEHUS
KOJIOALEB B OTOM CJIyda€ YUUTBIBACTCA aHAJIOTMYHO
C BBIIICTIPHUBCACHHBIMHA crocobamu pa3pa60TKI/I

Hngpopmayus 06 asmopax

TpYHTa, C TOM JIMIIIb pa3HULIEH, YTO XapaKTePUCTUKU
HanexHoctn 1, u Ty NPUHUMAIOTCS ISt
TUIPOMEXaHU3UPOBAHHOW TEXHOJIOTUU Pa3pabOTKH

TpyHTa.

Takum obOpazom, Ha OCHOBAaHHH
NPE/ICTABICHHBIX ~ HCCICAOBAHUH  HAJCKHOCTH
TEXHOJIOTUYECKUX  DJIEMEHTOB, B  TIpoIlecce

MOTPY)KEHUST KOJIOAIEB, TPEIIOKEHA METOIMKA

pacdeTa ero MPONOJDKUTEIBHOCTH C  YYETOM
HAJCKHOCTU OCHOBHBIX TEXHOJOTUYECKUX
9JIEMEHTOB: TEXHUYECKUE CpPEICTBA, TPYAOBBIC

peCypCHl M MaTepraTbHBIE SIEMEHTHI.
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Suleymanova L.A., Kocherzhenko V.V., Pogorelova L.A.

METHOD OF CALCULATION OF DURATION OF IMMERSION OF CAISSONS, TAKING

IN ACCOUNT RELIABILITY OF TECHNOLOGICAL ELEMENTS

There was suggested a method of calculation of duration of immersion of caissons, taking in account
reliability of main technological elements — technical equipment, workforce and material elements, which al-

low with sufficient degree of accuracy to define characteristics of reliability of work.

Keywords: method, durability of immersion, caissons, reliability, technical elements, technical means,

workforce, material elements.
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