TOMSK TOMCKKWH
POLYTECHNIC MNONUTEXHUYECKWUN
UNIVERSITY INIMB yHUBEPCUTET

Munucrepcrso o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
denepanbHOE rocy1apCTBEHHOE ABTOHOMHOE 00Pa30BaTENIbHOE YUPEXKICHUE
BBICIIIEr0 TPO(ECCHOHATTLHOTO 00pa30BaHUS
«HAIIMOHAJIbHBIN UCCJIEJJOBATEJBCKHM
TOMCKHWI MOJUTEXHUYECKWI YHUBEPCUTET»

NHcTUTYyT IpUPOAHBIX PECYPCOB

Hamnpasnenue noarotoku (cnenuanbHocTh) 130501 «I[IpoekTupoBaHue, COOPYKEHUE U IKCILTyaTa-
11U ra30HeTenpPOBOIOB U Ta30HePTEXPAHIIIUIIDY

Kadenpa Tpancnopra u xpaneHust HeTH U raza

JAMIIIOMHBIN POEKT

(Ha mpaBo BeJEHUS HOBOTO BUa MPOQeCcCHOHAIBHOM 1eATeTbHOCTH)

Tema pa6oThl

AHau3 TEXHOJIOTUU COOPYKEHUS PE3epBYapOB BEPTUKAIbHBIX cTaibHbIX TUIa PBC npu cTpou-
TEJIbCTBE UX OCHOBAHUI HA IPYHTAX PAa3JIMYHOrO TUIIA

VK 622.692.23:624.15:624.131-047.37

CryneHt
I'pynna [g7(0] Hoanuch Jarta
3-2T01 Coippix ML.IL
PykoBoaurenn
JloKHOCTH (1% (0] Yuenasn crenens, Moanucey JlaTa
3BaHHUE
HoueHt AntponoBa H.A. K.T.-M.H. JI0-
LEHT
KOHCYJIbTAHTHBI:
Io pazneny «®uUHAHCOBBIN MEHEIKMEHT, pecypcod3(hPEeKTUBHOCTD U pecypcocOepekeHrne»
JloJzKHOCTH [01% (0] Yuenas crenenb, IMoanucs Hara
3BaHHUE
JlonieHT Basun A A. K.3.H., TOIEHT
ITo pazgeny «CormanbHasi OTBETCTBEHHOCThY
JloKHOCTH (1% (0] ‘Y4enasi cTeneHs, Moanucey JlaTa
3BaHHUE
JloneHr ['ynses M.B. JIOLIEHT
1o pasgeny «XapakTepUCTHKA TEXHUYECKOTO IEPEBOOPYKEHHUSI
JlokHOCTH (1% (0] ‘Y4enasi cTeneHs, Moanucey JlaTa
3BaHHUE
JlonieHT Antponona H.A. K.I'.-M.H. J0O-
IICHT
JONMYCTUTD K BAILIUTE:
. Yuenas crenenb,
3aB. Kadeapoii DdPUO sBAHME Ioanucn Jara
TXHI' Pynauenko A.B. K.T.H, JIOIIEHT

Tomck — 2016 1.




TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUS ITPOI'PAMMABbI

21.03.01 Hedreraszosoe aesio

ITnanupyemvie pesyrbmamoi 06y yeHUs.

Koo
pesyibmama

Pesynomam o6yuenus
(8bINYCKHUK Q0JLJICEH OblMb 20MO8)

Tpebosanus @I'OC, kpumepues
U/Unu 3aUHMEPECOBAHHBIX CMO-

pon

B coomeemcmeu

U ¢ 00U EeKyIbMYPHBIMU, 00U EenPOdheccCuOHANbHBIMU U NPOPECCUOHAILHBIMU KOMPEM EHUUAMU

[Ipuobperenue npogeccuonanvrol 3pyouyuu U UUpOKo20

Tpebosanua @I'OC BO
(OK-1, OK-2, OK-3,0K-4,0K-

P1 Kpy2030pa B OOJIACTH 2yMAHUMAPHBIX U eCHEeCH8EeHHbIX HAYK
1 HCTIONIF30BaHKE MX B MPO(PEeCCHOHANEHON AEATEIEHOCTH 5,0K-7, OK-8) (EAC-4.23)
(ABET-3A)
VYMeTb aHaIM3UPOBATb IKOI02UYECKUE NOCAedCmEls TIpodec-
CHOHAIILHOM JIESITENLHOCTH B COBOKYIIHOCTH C MpaBoBbiMH, | Ipebosanus PI'OC BO (OK-
P2 COIMANBHBIMUA U KyJbTYPHBIMH aclekTamMu U obecmeunBath | 3, OK-4, OK-7, OK-9) IIK-4,
COOITI0/ICHHUE He30NACHbIX YCL08UL MPYOd IIK-5, IIK-13, TIK-15.
Tpebosanus @I'OC BO (OK-1,
YMeTh camocmosmensio yuumpcs i Henpepbisuo nossiuams | OK-2,0K-3,0K-4, OK-7, OK-8,
P3 Keanupurayuio B TEICHUE BCEro Nepuoia mpoheCCuoHab- OK-9)
HOM NICATCIIEHOCTH (ABET-3i),JIK1,ITIK-23, OIIK-6,
I1K-23
Tpebosanus @I'OC BO (OIIK-
I'pamoTHO pelate npogpeccuonanvnvle undicenephvie 3a0a4U | 1 g2 OK-3. OITK-4
P4 C HCMOJIb30BAHUEM COBDEMEHHBIX 00PA306amMenvHolX U uh- | ’ ' '

Gopmayuonnvix mexnoao2uti

OIIK-5,0I1K-6)
(EAC-4.2d), (ABET3e)

6 obnacmu npOuS@OdCWI@eHHD'ME)CHO]ZOZUH@CKOZZ oesimelbHOCmu

YHpaBHﬂTL mexHol0cudYecKumu npoyeccamu, SKCIIIyaTupo-

Tpebosanus @I'OC BO (IIK-1,
IIK-2, IIK-3,11K-4, IIK-7,1IK-

P5
BaTh U 00CITYXKUBATh 060pydosanue Heghme2a30ebix O0bEKTOB | 8 ITK-9, ITK-10, ITK-11, ITK-13,
IIK-14,11K-15)
P6 BHEJIPSATH B MPAKTHICCKYIO ICATSIBHOCTh UHHOBAYUOHHbLE Tpebosanus @I'OC BO (TIK-1,

Nno0xX00vl U AOCTIKEHHUS KOHKPETHBIX PE3yIbTaTOB

IIK-5, IIK-6,1IK-10, TIK-12)

6 obnacmu opzaHu3auu0HH0—ynpa6ﬂeHuecxoﬁ oesimenbHOCmu

Db dhexTuBHO paboOTaTh UHOUBUOYALLHO U 8 KOIIEKMUGe TI0
MeACOUCYUNTUHAPHOT TEMATUKE, OPTaHU30BBIBAaTh PAbOTY

Tpebosanus @I'OC BO (OK-5,

P7 TIEPBUYHBIX IPOM3BOJCTBEHHBIX MOJIpa3IeIeHuH, o0ecTiedn- OK-6, [IK-16,11K-18)

BaTh KOPHOPATUBHBIC HHTEPECHI M COOMIOAATD KOPIOPATHB- (EAC-4.2-h), (ABET-3d)

HYIO 3THKY ’

OCyIIECTBIATD MAPKEMUH208ble UCCTe008AHUS U YIACTBO- Tpebosanus GIOC BO (ITK-5,
P8 BaTh B CO3JaHUU MIPOEKTOB, IOBBIIIAIOIINX dPPEeKmusHoCnb

UCNnoJIb306AHUA peCypCco6

IIK-14, I[IK17, IIK-19, IIK-22)

8 001aACU IKCNEPUMEHMATLHO-UCCIE008AMENbCKOU 0esIMeNbHOCTNU

OrmpenensiTh, CHCTEMaTU3UPOBATH U TIOJTy4aTh HEOOXOMMbIE

Tpebosanuss ®I'OC BO (TIK-21,

P9 OdanHvle 07151 IKCNEPUMEHMATLHO-UCCAEO08AMENbCKOL 0esi-
menbHocmu B HeTEra30Boil 0Tpacin [1K-23,11K-24,11K-25,1TK-26)
[Tnanuposams, npogoOUMbs, AHANUZUPOSAMb, 0OPAbAMBLEAND Tpebosarus PIOC BO (ITK-22,
P10 9KCICPUMEHTAIbHBIC UCCIICIOBAHMS C HHTEPIIPETAIMEH 10- [IK-23, [IK-24, [IK-25, [TK-26,)

JIYYCHHBIX PE3YJILTATOB C UCIIOJIb30BAHUEM COBPEMEHHbIX
Memoooe MO()@ﬂMpO@aHuﬂ U KOMNbIOMePHbLX MEeXHON02ULL

(ABET-3b)

6 0bacmu nPOeKMHOU OessmelbHOCMU




Tpebosanus @I'OC, kpumepues

Koo Peszynomam o6yuenus
u/UnuU 3aUHMEPECO8aHHbIX CMO-
pe3yrsmama (861N CKHUK 00CEH DblMb 20Mo8)
poH
CnocoOHOCTh TPUMEHATH 3HAHHSI, COBPEMEHHbIE METOIbI 1
npozpammusie cpeoCmaa NPoeKmupo8anus U COCMasieHus Tpebosanus PI'OC BO (IIK-217,
P11 NpoeKmHuoll u pabouetl U MexHOI02UYECKOU OOKyMeHmayuu IIK-28, IIK-29, ITIK-30)

00BeKTOB OypeHUs He(TIHBIX U Ta30BBIX CKBAXKUH, JOOBIUH,
cOopa, MOATOTOBKH, TPAHCIIOPTA M XPaHEHHs YIIIEBOIOPOIOB

(ABET-3c), (EAC-4.2-€)




TOMSK TOMCKWW
POLYTECHNIC NONUTEXHUYECKUN
UNIVERSITY IMIN yHVBEPCUTET

MunucTepcTBO 00pa3oBaHus U HayKu Poccuiickoit @enepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIETO TPO(EeCCHOHANIEHOTO 00pa30BaHUs
«HAITMOHAJIBHBIN UCCJIEJOBATEJIbCKUM
TOMCKHWA MOJIMTEXHUYECKWA YHUBEPCUTET»

WNHCTUTYT IpUPOJIHBIX PECYPCOB

Hamnpasnenue noaroroBku (cnenuanbHocTh) 130501 «IIpoekTupoBaHue, COOPYXKEHUE U IKCILTyaTa-
1115 ra3oHeTEenpPOBOIOB U ra3oHePTeXpaHUIHUIIDY

Kadenpa Tpancnopra u xpanenus HeTu ¥ rasa

YTBEPXAIO:
3aB. kadeapoii
Pynauenko A.B.
(ITonmuce) (Hara) (®.11.0.)
3AJJAHHUE
HA BBINOJIHEHHE TUIITIOMHOH padoThI
CryneHty:
I'pynna [0)% (0]
3-2T01 Coipbix Mapuu [leTpoBHBI

Tema paboThr:

AHaIM3 TEXHOJIOTUH COOPYKEHUSI pe3epBYapOB BEPTUKAJIbHBIX cTasIbHbIX TUNIa PBC npu ctpou-
TEIbCTBE UX OCHOBAHUH HA IPYHTAX PA3IU4YHOr'O THUIIA

VYTBep:keHa MpUKa3oM AUPEKTopa (j1aTa, HOMep) ot 05.04.2016r. Ne2615/c

CpOK Ca4yu CTyACHTOM BBIIIOJIHEHHOM pa6OTI>II

TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie naHHbIe K padore

(HaumeHnosanue 06beKMa UCCACO08AHUSL UL NPOEKMUPOBAHUSL; Texgomnoruu COOPYKEHHUS PEe3epBYyapOB BEPTUKAILHBIX
NPOU3BOOUMENILHOCHTb UNU HAPY3KA; pedcum pabomul (Henpe-
PbIBHBILL, NEPUOOUYECKUT, YUKAUYECKUL U M. 0.), BUO CbIPbSL UIU
mamepuan usoenus; mpebo8aHusi K npOOYKMmy, u30eiuro uiu HUU Ha I'pyHTax pa3IM4HOIo THIIA. CI,IpI,e — He(i)TI,_
npoyeccy; ocodvie mpebosanus Kk 0CO6EeHHOCMAM QYHKYUOHU-
posanus (dxkcnayamayuu) 06vexma uu uzoenus 8 niane 6es-

ctanbHbIX THNa PBC mpu crpouTenbcTBe MX OCHOBA-

Marepuain usaenus — CTaib.

onacHocmu IKCniyamayuu, 6JIUsIHUAL HA OKPYHCAIowyro cpe()y,
IHepzozampamam, IKOHOMUYECKUL AHATU3 U M. ())




Ilepeuens moaJieRaUX HCCIETOBAHNIO,
MPOEKTHPOBAHHUIO H Pa3padoTKe BOIPO-
COB

(ananumuyeckutl 0630p NO IUMEPAMYPHbIM UCTNOUHUKAM C
Yenvio BbIACHEHUS. OOCMUICCHUN MUPOBOU HAYKU MEXHUKU 8
paccmampugaemoti 061acmu, NOCMAHO8KA 3a0ayu UCCIeA08a-
HUsl, NPOEKMUPOBAHUS, KOHCIPYUPOBAHUSL, COOepIIcatue npo-
Yedypbl UCCIe08AHUS, NPOEKINUPOBAHUSA, KOHCIPYUPOBAHUSL,
06cydicoenue pe3ynbmamos 8blNOIHEeHHO pabomel, HAUMEHO-
6anue OONOTHUMETbHBIX PA30ei06, NOONeICawux paspabomxe;
3akuo4eHue no pabome).

BBenenue

1. JlurepatypHsblii 0630p.

2. PBC, Kiaccudukanmys, Ha3HA4YCHHS,
TEXHHYECKUE napamMeTphbl, KOHCTPYKTHUBHBIE
ocobeHHocTu. CBeZieHHsI O TPYHTaX.

3. OcnoBanus u pynnaments! nog PBC, ux Buabt
1 QyHKIHH.

4. VHxeHepHbIE pacueThl, pacyeT HArpy30K Ha
OCHOBaHUSA U QyHJIAMEHT.

5. ®unHaHCOBEII MEHEPKMEHT,
pecypcoddHEeKTUBHOCTD, pecypcocOepekeHIE

Ilepeuyenn rpapuyeckoro Mmatepuajia

(c mouHBIM YKa3aHuem 06sA3amenbHbIX Yepmediceti)

Tabnuibl, pUCyHKH

JaTa BbI1auu 3a]aHUs HA BBINOJIHEHHE TUTJIOMHOMH padoThI 1Mo

JIMHEHHOMY rpauky

3aganue BbIgAd PYKOBOIMUTEIb:

JoKHOCTD (1% (0] Yuenan crenent, Moanucy Jata
3BaHue
OLICHT K.I'.-M.H.
Hou Antponoa H.A.
BaHaHne NMPUHAJI K UCIIOJTHCHHUIO CJIyHIaTe/Ib:
I'pynna (0] 700} Moanucy Jara

3-2T01 Coippix ML.IL




_ 3AJIAHME JUISl PA3JIEJIA
«®PUHAHCOBBII MEHE/KMEHT, PECYPCOD®®EKTUBHOCTH 1

PECYPCOCBEPEXEHUE»
CryneHry:
I'pynna ouo
3-2T01 Coipbix Mapus IlerpoBHa
HucruryT IIpupoaHbIX pecypcoB Kadenpa TpaHcriopTa U XpaHeHUs
He(TH U ra3a
Yposennb odpazosanus | Crnenuanucr HanpagsJjenne/cnennaabHOCTL IIpoexTupoBanue, coopy-

JKEHHE U SKCIUTyaTalus ra-
30HE(TEIPOBOIOB U ra3o-
He(TeXPaHUINII

cocOepeskeHne»:

Hcxoanblie 1aHHbIe K pa3jaeay «OHUHAHCOBbIH MeHEIKMEHT, pecypcod(p(heKTUBHOCTH U pecyp-

1. Croumocts pecypcoB HayqHOTO HccienoBanus (HI): mare-
PHATBHO-TEXHUIECKUX, SHEPTETUIECKUX, (PUHAHCOBBIX, MH-
(OpPMAITOHHBIX U YEIOBEUECKIX

OueHka 3aTpaT Ha IUIAHUPOBOYHBIC PaOOTHI MPU
3

ctpoutensetBe PBC 5000 m” Ha rpynTax , I, 1l u

IV xareropun

Hepeqeﬂb BOIIPOCOB, MOAJIC/KAINUX HCCIACT0BAHUI0, IPOCKTUPOBAHUIO H pa3paﬁoTKe:

1. Ouenka noTpeOHOCTEH B OCHOBHBIX MAaIITHAX U MEXaHU3Max
JUTS TUTAHMPOBOYHEIX paboT mpu ctpoutensctBe PBC 5000
3
M

3arpaThl Ha apeHIy MallMH M MEXaHWU3MOB JUIA
rpyrros Il u |l xareropuwu;

3arpaThl Ha apeHJy MallMH M MEXaHWU3MOB JUIA
rpyHTos IV kxareropun

2. 3atpatbl Ha 3apabOTHYIO IUIATY NPH IUIAHKPOBOYHBIX pado-
Tax

3arpaThl Ha 3apabOTHYIO IUIATY MPH IUIAHUPOBOY-
HBIX pabotax Ha rpyHTax ||, 1l ka-Teropum;
3arpaThl Ha 3apabOTHYIO IUIATY MPH IUIAHUPOBOY-
HBIX pabotax Ha rpyHTax |V karte-ropun

3. OmpenencHue pecypcHoii (pecypcocoeperaroreii), huHaH-
COBOH, OIOPKETHOM, COUATEHON M SKOHOMIYECKON 3P Pek-
THUBHOCTH HCCJICJIOBAHUSI

CpaBHeHHEe CceOeCTOMMOCTH Ha IUIAaHMPOBOYHBIE

pabotel mpu crpoutensctee PBC 5000 M® Ha

IpyHTax pa3jniHoOro Tula.

IIepeyenn rpaguyeckoro marepuajia:

Pucynox: HopmaneHsiii pyanament st PBC o6semom 5000 M

| JaTa BbI1auu 3a1aHusA JJIA pa3jiesia no JuHeiHoMy rpaduxy ‘

Sanaﬂne BbIIAJI KOHCYJbTAHT:

JloKHOCTH (1% (0] Yuenas cTenens, Moanucey JlaTa
3BaHHUE
JlomeHt Bazum Anpnpeit K.3.H, JOIICHT
AJleKCaHIpOBUY

Sana}me NPUHAJ K UCITIOJTHCHHUIO CTYAECHT:

I'pynna DPUO

Hoanuck JlaTta

3-2T01 Cripbix Mapus IletpoBaa




3AJAHUE JUISI PA3JIEJIA

«COIUAJIBHAA OTBETCTBEHHOCTDb»

CryzneHry:
I'pynna DOUO
3-2T01 Coipsix Mapus IlerpoBHa
Tpancnopra u XpaHeHUs! HeYTH U
[IprponHbIX pecypcoB p p p ¢
HUHCTHTYT Kadenpa rasza
[TpoektupoBaHue, COOpYKEHUE U
Crenuanuct Hanpasienune/ 9KCILTyaTalys Ta30HeTENPOBOIOB
YpoBeHb 00pa3oBaHus
CrennaiabHoCTh ¥ Ta30He(TeXpAHIUIHUILL

I/ICXO}IHLIC JAAHHBIC K pa3jacay «COIII/IaJ'ILHaﬂ OTBETCTBCHHOCTDB) .

1. XapakTepuctuka 00beKTa HCCIIeIOBaHuUS (BEIIECTBO, MaTepHall,
pubOp, AITOPUTM, METO/IMKA, paboyasi 30Ha) M 00JIaCTH €ro MpH-
MEHEHHUS

PaccmarprBaeMBblil IPOSKT HAXOJUTHCS Ha TEPPUTOPUH
3anannoit Cubupu. Crpoutenscreo PBC npoucxonut
Ha OTKPBHITOM Bo3ayxe B ycioBusx Kpaiinero CeBepa
Knumat paiioHa pe3ko KOHTHHEHTaJbHBIN, C CypOBOMH
MPOJODKUTENHHON 3UMON M TETUIBIM, OOMJIBHBIM OCal-
Kamu jeroM. . Ilepemansl Temmeparyp kosiebnercs B
3uMHAN iepuof ot -15°C mo -35°C, a B neTHHil nepu-
ox oT +8°C mo +35°C.

OOBeKT MpeHa3Ha4YeH s XpaHeHus HedTu u Hedre-
MIPOIYKTOB.

Hepeqeﬂb BOIIPOCOB, MOAJICKAINUX HCCTCA0BAHUIO, IPOCKTUPOBAHHUIO U p33p360TK62

1. IIpousBoacTBeHHAs: 6€30I1ACHOCTD
11. AHaiu3 BBISIBIICHHBIX BPEIHBIX (PaKTOPOB MPOECKTUPYEMOMH TpO-
U3BOJICTBEHHOM Cpezbl

1.1Bpennbie GpakTopb

- Kinumaruueckue ycinoBust

-IToBbllIEHNE YPOBHS IIyMa

-TloBsIIeHME YpOBHSA BHOpAIn

-IToBblIeHHas 3aNbUIEHHOCTh U 3aTa30BaHHOCTH BO3-
Iyxa pabodeii 30HBI

-Henocrarounas ocBeleHHOCTs pabodeil 30HbI

-IToBpexenue B pe3ysbTaTe KOHTAKTa C 5KUBOTHBIMU,
HACEKOMBIMH, MPECMBIKAFOIIUMUCS.

1.2. AHanu3 BBISIBIICHHBIX OIACHBIX (JaKTOPOB MPOEKTHPYEMON
[IPOM3BOJICTBEHHO Cpe/ibl

1.2 OnacHbie GakToOpbl

-JIBIOKyIIHeCs: MAIIMHBl X MEXaHU3MBI TPOU3BO-
CTBEHHOTO 000pYA0BaHUS (B T.4. IPY30I0bEMHBIC)
-OnekTpo6e30nacHOCTh

- [ToxapoB3psIBOOE30MaCHOCTL Ha paboueM MecTe

2. Dkonozuveckas 6e30nacHoCmb:

IIpu  crpoutenscTBE pe3epByapa  BEpPTUKAIBHOTO
cranbHOro 0GbemMoM 5000 M COTIPOBOXKIAETCSI:

- 3arps3HEeHHEeM aTMOC(EpPHOTO BO3/yXa;

- HapylIEHHEM THAPOTe0IOTHIECKOTO PEXKUMA;

- MOBPEXJCHUEM IT0UYBEHHO-PACTUTEILHOTO ITOKPOBA;

- U3BIATHEM 3EMelb;

- YHMYTO)XEHHEM JIECHBIX MAaCCHBOB.




3. Bezonacnocmu 6 4pe38bluaiinblX CUMYAYUAX.

UpesBbIHaifHbIE CUTYallMd MOTYT BOSHUKHYTH

npu crpoutensctse PBC 5000 M, B pe3ynbTare Hapy-
LIeHWsS TEXHUKH O€30MacHOCTH MpH TPOHM3BOJACTBE
CTPOUTENHFHO-MOHTAXHBIX PadoT .

cmu

4. Hpaeoeble U Opcanu3ayUOHHblE BONPOCHL obecneyenusi be3o0nacHo-

CO 03-06-AKTHII-006-2004 «HopMms! noxxapHOU 6e3-|
omacHOCTH. [IpOeKTHpOBaHUE M DKCIUTyaTallUsl CUCTEM|
MOXAPOTYLICHUs] HEPTENPOAYKTOB B CTAIBHBIX BEPTH-|
kanmpHBIX pe3epByapax cuctemMbl OAO "AK "Tpanc-
Hedrenpoaykr";

CIT 155.13130.2014 «CBox mpaBui CKiajasl HEPTH U
He(QTENpOAYKTOB TpeOOBaHUs IOKapHOIl Oe30macHo-|
cTIY;

PJT 09-364-00 «TumoBasi HHCTPYKIUSI TI0 OPraHU3AIMA
0€30MacHOTO MPOBEACHUS OTHEBBIX padOT Ha B3PHIBO-
OIIACHBIX B3PBIBOMOKAPOOMACHBIX 00BEKTAX);

T'OCT 12.0.003-74* «OnacHble 1 BpeaHbIe HaKTOPBI»;
T'OCT 12.2.003-91 CCBT «O6opynoBaHue MpOU3BOI-
ctBeHHoe. O0Iue TpeOoBaHus 0€30MACHOCTIY,

I'OCT 12.1.038-82 CCBT «321eKTpo0e301acHOCTbY;
FOCT 12.1.030-81 «Cuctema cTaHpapToB 6e30macHo-
CTU TpyAa. dnekTpobe3onacHocTb. 3almUTHOE 3a3em-|
NeHve, 3aHyNeHne;

FOCT 12.1.003-2014 «Illym. Obmume tpeGoBaHus Oe3-
OIIACHOCTH;

CHulI 23-03-2003 «3armuTa OT 1ryma,

CH 2.2.4/2.1.8.562-96 «lllym Ha pabouux MecTax, B
[IOMEIIECHUSX JKIJIBIX, OOIIECTBEHHBIX 3[JaHUA U HA
TEPPUTOPHUH JKUIIOH 3aCTPONKI;

PII 102-76-87 «OpraHu3anus U pexuM TEIoo00orpesa
ctpouteneit MunHedTera3cTpost Py BHITOJTHEHHH Pa-|
00T Ha OTKPBITOH MECTHOCTIY;

FOCT 12.1.012-2004 CCBT «Bubpanuonnas Ge3omnac-
HOCTBY;

I'OCT12.2.016.1-91 - 12.2.016.5-91 «Cucrema cran-
napToB Oe3onacHocTu Tpyna .O6opyaoBaHHE KOMIIpEC-
copHoe. O0mue TpedoBaHus 0€30MaCHOCTHY;
12.2.016.5-91 "CoopykeHHs MPOMBIIUICHHBIX MPE/-
npusTHi”.

Ilepeuens rpaguyeckoro marepuasa:

Mazucmpos)

IIpu Heobx00uMOCmU npedcmagums ICKU3HbIe epaduyiecKkue mame-
puanvl K paciémHomy 3a0anuro (00513amenbHo 01 CReyUuaiucmos u

3aganue BbIIAJ KOHCYJIbTAHT:

aTa BbUIAYM 3aJaHH JUISA pa3iesia o JUHeHHOMY rpaduky
Y4yenas creneHb

JI0JZKHOCTD DdUO ’ Hoanuck Jara

3BaHHE

JoueHr I'ynsieB Munwid JIOIEHT
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PEDEPAT

BrinmyckHast aTrTecranunoHHast padota mpenocrasieHa Ha 107 mucrax, 14 pucyH-
kax, 11 tabnunax, 39 HCTOYHUKOB JTUTEPATYPHI, 2 MPUITOKCHUS.

KiroueBnbie cnoBa: pesepByap, PBC, pe3epByapHblil apk, 000py10BaHUE pe3ep-
ByapoOB, OCHOBaHHE pe3epByapa, 0CajKa pe3epByapa, Harpy3KkH, TPyHTHI, C1a0ble TPyH-
ThI, MEP3JIbIE TPYHTBHI.

OOBeKT: BepTUKaIbHbIN cTasibHOM THa PBC.

Llenp: aHaMM3 TEXHOJOTWU COOPYKEHHSI PE3EPBYapOB BEPTHKAIBHBIX CTAJIbHBIX
tuna PBC nipu cTpouTenbcTBE MX OCHOBAHUM HA TPyHTaX Pa3IMYHOrO THIIA.

[IpeameT ucciaenoBaHus: OCHOBaHUS IOJ Pe3epByap BEPTHKAIbHBIA CTAIBHON B
3aBUCHMOCTH OT THIIA TPYHTA.

B pabote npuBeneHa kiaccupuKkaius pe3epByapoB, IPUBEIACHBI UX TEXHUUECKHE
napameTpbl, IPUBEAEHbl OCHOBHBIE THUIIBI TPYHTOB, UX OCOOEHHOCTH, IPUBEACHBI OC-
HOBAHUS TOJT pe3epByaphl U GyHAAMEHTHI, IPUBEACHBI pacueThl HATPY30K HA OCHOBA-
HUA U (QyHIaMEHT (THIpPaBIMYECKOE IABIICHHE, CHETOBbIE HArpy3KH, JaBJIEHUE Ha
TPYHT 3aJIUTOTO HEPTHIO pe3epByapa), MIPOBEAECHbI IKOHOMUYECKHE pacyeThl 3aTpaT Ha
IUTAHUPOBOYHBIC PAOOTHI.

J171s1 BBIMIOJIHEHUST aTTECTAllMOHHON pabOThl UCMOJIb30BAJICSA TEKCTOBBIM peAaKkTOp

Microsoft Word, npe3enranus nmoarorosiena ¢ nomoinpo Microsoft Power Point.

AHann3 TeXHOJOTUU COOPYIKCHHA PE3CPBYAPOB BEPTHUKAJIIBHBIX CTAJIbHBIX

tuna PBC mipu cTpouTensCcTBEe UX OCHOBAaHWHN Ha TPYHTAX Pa3IMIHOTO

Nzm| Jluct Ne nokym. [Toamuce | Jlata THIIa
Pa3pa0. Chipbix MLIL.. Cramusa | Jluct | Jlucros
PyxBon. Awnrpornosa H.A. Pe(bepaT 9
KoncyinbT.

HU TITY rp. 3-2T01
H.xoHTp.
YTBep JIUIL. Pynauenko A.B.




OnpenesieHusi, 0003HaYEeHUsI, COKPALIEHUS, HOPMATHBHbIE CCHLIKH

Onpenenenus

TepMuHBI U onpeieNICHUs] TPUMEHSIEMbIE B JaHHOU paboTe:

Pe3epByap: eMKOCTb, IpeIHA3HAUCHHAS JIJIsl XPAHECHUS, IpUeMa, OTKAYKU, W W3-
MEPEHHUS XPAHUMOTO MPOAYKTA.

Pe3epByap BepTHKAJIBLHBIN CTAJIbHON. BepTUKAIbHASA EMKOCTh, HA3€MHOE 00b-
€MHOE CTPOUTENBHOE COOPYKEHHE, NMPETHA3HAYEHHOE I NpUEMa, XpaHEHHUs, MOAr0-
TOBKH, y4€Ta (KOJMYECTBEHHOTO M KAYECTBEHHOI0) U BBIJAYU TEMHBIX M CBETJIBIX
He(DTEMPOAYKTOB, XUMUKATOB, HE(DTH, BOJIBI, U BCEBO3MOKHBIX KHUIKOCTEH.

Kiacc omacHocTH pe3epByapa: CTENEHb OMACHOCTH, BO3HUKAIOWIAsA HpPH JO-
CTHKEHUM TPEJETLHOTO COCTOSIHUSI pe3epByapa, M 3[0POBbS W KU3HU TPa)KIaH,
UMyIIeCTBa (PU3NYECKUX WIM IOPUAUYECKHX JIHI], JKOJOTHMYECKOW Oe30MacHOCTH
OKPYKaIOIIEU CPEBI.

OO0mumii cpok ciayx0bl pe3epByapa. Ha3HAYCHHBIA CPOK O€30MACHON IKCILTya-
TalllM, B TEUCHHE KOTOPOTO PE3EPBYyap HE JOCTUTHET MPEACIBHOTO COCTOSHUS C BEPO-
STHOCTBIO Y TIPU BBIMOJHEHUH HEOOXOIUMOTO perjiaMeHTa oOCIyKUBaHUS U PEMOH-
TOB.

PacuérHblii cpok ciay:k0bl pe3epByapa: CpoKk 0€30MacHOM IKCIUTyaTalluu J10
OYEpPETHOTO JUArHOCTUPOBAHUS WJIM PEMOHTA, B TEUEHHE KOTOPOTO pe3epByap HeE J10-
CTUTHET MPEAEIBHOTO COCTOSIHUSA C BEPOATHOCTBIO .

IlonToH MM MJIABAKINAS KPbILIA pe3epByapa: dTO IUIABAIOIIEE MOKPHITHE,
HaxoJsIIeecss BHYTPU pe3epByapa Ha MOBEPXHOCTH JKHUAKOCTH, MPEIHA3HAUYCHHOE JJIsI
YMEHBILICHUS! MOTEPh MNPOIYKTOB OT WCHAPEHUM, YJIYyUIICHUS 3KOJOTHYECKOW U TO-

KapHOU 0€30MaCHOCTH MPU XPAHEHHH.

AHann3 TeXHOJOTUU COOPYIKCHHA PE3CPBYAPOB BEPTHUKAJIIBHBIX CTAJIbHBIX

tuna PBC mipu cTpouTensCcTBEe UX OCHOBAaHWHN Ha TPYHTAX Pa3IMIHOTO

Nzm| Jluct Ne nokym. [Toamuce | Jlata THIIa
Pazpab. Coipbix MLIT.. Onpepnenenusi, o0o3Hauenus1, cokpamenus, | Cragus | Jlucr | Jlucros
A HA.
PykBon. HTpOTIOBA HOPMaTHBHBIE CCHUIKH 10
SOUCYRLT, HY TITY rp. 3-2T01
rp. 3-
H.KOHTp. Onpenenenns P

YTBEpAUIL.

Pynauenko A.B.



https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BE%D1%80%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%81%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B1%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B6%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B6%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%8C

PesepByapHblii mapK: rpynmna pe3epByapoB IIPENHA3HAYCHHBIX Ui IIpHEMa,
XpaHEHUs! U OTKAYKU HEPTH, PACTIONOKEHHBIX HA TEPPUTOPUU, OTPAHUYCHHON TIO Tie-
pUMETPY 0OBAJIOBBIBAHMUSL.

I'pyHT: rOopHBIE NOPOBI, IOYBHI, TEXHOITE€HHBIE 00pa30BaHus, MPEACTABISIOLINE
c000if MHOTOKOMIIOHEHTHYIO U MHOTOOOPa3HYIO T'€0JIOTHYECKYI0 CHUCTEMY M SIBISIO-
muecs 00beKTaMU MH)XEHEPHO-XO035IIICTBEHHOHN AEATEIbHOCTH YEJIOBEKA.

I'pyHT CKaNbHBIN: TPYHT, COCTOSAIINNA U3 KPUCTALIMTOB OJHOIO MJIM HECKOJb-
KHX MHUHEPAIOB, MMEIOLIUX JXECTKHE CTPYKTYpPHBIE CBS3M KPHUCTAIM3aLHOHHBIMU
W/WIH LIEMEHTAIlMOHHBIMH.

I'pyHT mosycKaJbHBIH: TPYHT, COCTOSIIMN U3 OJHOTO WJIM HECKOJIBKUX MHUHE-
pajnoB, UMEIOIIUX )KECTKUE CTPYKTYPHBIN CBA3U LIEMEHTALMOHHOTO TUIIA

I'pyHT OmMcnepcHbIi: TPYHT, COCTOSIINNA W3 OTAEIBHBIX MUHEPAJIbHBIX YACTHI]
(3epeH) pa3Horo pasMepa, c1ab0CBS3aHHBIX JAPYT C APYroM; 00pa3yeTcsi B pe3yJsibTaTe
BBIBETPUBAHUS CKAJIbHBIX I'PYHTOB C IOCJIEAYIOLIEW TPAHCIIOPTUPOBKOU IIPOLYKTOB
BBIBETPUBAHHUSI BOJHBIM WJIA J0JI0OBBIM IIyTEM U UX OTIIOKECHUS.

Mep3Jible TPYHTbI: TPYHTBI C OTPULIATEIIBHON TEMIIEPATYPOU, B KOTOPBIX 4acThb
MOPOBOM BOJIbI HAXOAMTCS B 3aMEPILIEM COCTOSIHUU (B BUAE KPUCTAJUIOB Jbaa). Mep3-
JbI€ TPYHTHI SIBISIFOTCS  YETBIPEXKOMIIOHEHTHBIMU CHCTEMAMH, B KOTOPBIX KpOME
TBEPJIOH, )KUIKON 1 Ta3000pa3Hoit (a3, CyIeCTBYET JIC/I.

OcHoBaHue: 3TO CJION IPYHTA, KOTOPBIA B YCIOBHUSAX MPUPOJHOTO 3aJIeTaHusl 00-
JaaeT JOCTaTOUYHOM Hecyllel crnocOOHOCThIO, YTOOBI BhIAEPKATh HArPy3KU OT BO3BO-
JMMOTIO pe3epByapa.

DyHAAMEHT: 3TO YacTh COOPYKEHHMs, IEPEAAIOIIAs HATPY3Ky OT BECa COOpYyXKe-
HUs Ha TPYHTHI OCHOBAHUA U PACIpPEACIIIONIas 3Ty HArpy3Ky Ha TaKyro IUIOIIAIb OC-

HOBaHWA, IIpU KOTOpOﬁ JAABJICHUS 110 ITOJAOIMBE HE IIPCBLIIIAIOT PACUCTHBIX
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Cokpamenus

PBC — pe3epByap BEpTHKaIbHbBIN CTAILHOW;

PBCII — pe3epByap BepTUKAIbHBIN CTAIBHOU C IOHTOHOM;
JIBXK — nerkoBocmiaaMeHsI0IIAsACs )KUJIKOCTh;

K — roprouast )KuUJIKOCTb;

KIIC — knanmaH gpIxaTelIbHBIA COBMEIIEHHBIN;

KJIM — kJ1anaH apIXaTeabHbI MEXaHUYECKHUH;,

AK — knamnaH aBapuiHBIN;

[1B — matpy0OoK BEHTHJIALIMOHHBIN;

JI3 — 110K 3aMEpHBIif;

JIM — 110K MOHTQ KHBII,

JIC — 110K CBETOBOY,

JIJI — mrok nas;

I'TICC — renepaTop neHbl CpeaHEN KPAaTHOCTH;

[1IT — npo6oOTOOPHUK IIABAIOIINI pe3epBYapHBIii;

[ICP OT — npoO00TOOPHUK CTAIMOHAPHBIN pEe3EPBYAPHBII OPraHHOIO THUIIA;
[1CP — npo000TOOPHUK CTallMOHAPHBIN CEKIIMOHHBIN pe3epBYyapHbIii;
MY — MexaHu3M yrpaBieHuUs XJIOMYyIIKOW 00OKOBOM;

MYVYB — MexaHu3M ylnpaBiIeHUs XJIONYIIKOW BEPXHUN;

XII — xsyonynika;

ITIPK — nmpuémopasrarouyHoe yCTPOMCTBO;

KC — kpan cudoHHbIH;

[TPTI — mpuémopasnatoyHbiii MaTpyOoK;

KoK — KOJB110 )KECTKOCTH;

CHullI — cTpoutenbHble HOPMBI U ITpaBUIIA

PJ1 — pykoBoasmuii TOKyMEHT.

AHann3 TeXHOJOTUU COOPYIKCHHA PE3CPBYAPOB BEPTHUKAJIIBHBIX CTAJIbHBIX

tuna PBC mipu cTpouTensCcTBEe UX OCHOBAaHWHN Ha TPYHTAX Pa3IMIHOTO

Nzm| Jluct Ne moxym. [Toxmuce | Jlata THIIa
Pa3pad. Chipbix MLIL.. Cragusa | Jluct | Jlucros
A HA.
PykBon. HTporosa Coxkpaiuenue 12
KoncyinbT.
HU TITY rp. 3-2T01
H.xoHTp.
YTBepJII/IH. Pynauenko A.B.



https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D0%BF%D0%B0%D0%BD_%D0%B4%D1%8B%D1%85%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%81%D0%BE%D0%B2%D0%BC%D0%B5%D1%89%D1%91%D0%BD%D0%BD%D1%8B%D0%B9
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B1%D0%BE%D0%BE%D1%82%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%D0%BA

HopMmaTuBHBIE CCHUIKU

Hcnonb30BaHHBIE CCHUTKU HA CIEAYIONIUE CTaHIapThI:
I'OCT P 52910-2008 Pe3epByapbl BepTHUKaJIbHbIE LUIUHAPUYECKHE CTAJIBHBIE
i He(hTU ¥ HE(PTETPOTYKTOB.
I'OCT 31385-2008 Pe3epByapbl BEpTUKAIbHBIC [UIMHIPUYECKAE CTAIbHBIC IS
He(TH HEPTETPOAYKTOB.
I'OCT 25100-2011 I'pynTel. Knaccudukarusi.
I'OCT 1510-84 HedTp 1 HepTEenpoayKThl. MapKUpOBKa, yHaKOBKa, TPAHCIIOPTH-
pOBaHME U XpaHEHHE.
HII3-U3-10.020 HNHCTpyKIus 1O 3KCIUTyaTallid PE3€PBYapOB BEPTUKAIbHBIX
CTAJIbHBIX.
CTO-CA-03-002-2009 ITpaBuia nmpoeKTUPOBaHUS, U3TOTOBJICHUS U MOHTaXKa BEp-
TUKAJIbHBIX [IWJIMHIPUYECKUX CTAJIbHBIX PE3ePBYapOB sl HEPTH U HEPTEIPOIYKTOB.
I'OCT 12.1.003-2014 [Iym. O6mmme TpeOGoBaHuUs 6€30MaCHOCTUIO
PJ1 102-76-87 Opranuzamusi u pexxum Terioo0orpesa crpouteneit Munnedreras-
CTpOSsI TIPY BHITIOJTHEHUH PabOT Ha OTKPHITOH MECTHOCTH.
CH 2.2.4/2.1.8.562-96 Illym Ha pa®oumx MecTax, B IMOMEIICHHUSIX JKWIbIX, 00IIe-
CTBEHHBIX 3/IaHUW U HA TEPPUTOPUU KUJION 3aCTPOMKHU.
I'OCT 12.1.012-2004 CCBT Cuctema ctangapToB Oe3omacHocTd Tpynaa. Bubpa-
1uoHHas 6e3omacHocTh. O01IMe TpeOoBaHUS.

CII52.13330.2011 CBox npaBuit EcTecTBEHHOE M HCKYCCTBEHHOE OCBEILICHHUE.

AHann3 TeXHOJOTUU COOPYIKCHHA PE3CPBYAPOB BEPTHUKAJIIBHBIX CTAJIbHBIX

tuna PBC mipu cTpouTensCcTBEe UX OCHOBAaHWHN Ha TPYHTAX Pa3IMIHOTO

Nzm| Jluct Ne nokym. [Toamuce | Jlata THIIa
Pa3pad. Chipbix MLIL.. Cragusa | Jluct | Jlucros
A HA.
PykBon. HTpOTIOBA HopMmaTtuBHbIE CCHITKH 13
KoncyinbT.
HU TITVY rp. 3-2T01
H.xoHTp.

YTBep JIUIL. Pynauenko A.B.




OI'JIABJIEHUE

BBEJEHHE..........c..oooiiiii OHINBKA! 3AKJIAIKA HE OITPEJAEJIEHA.
1. OB30P JIUTEPATVYPBI..... OHIMBKA! 3AKJIA/IKA HE OITIPEJIEJIEHA.
2. OBBEKTBI 1 METO/IbI UCCIIEJOBAHMAOIINUBKA! 3AKJIAIKA HE
OIIPEJEJIEHA.

2.1. PE3EPBYAP BEPTUKAJIbHBIN CTAJIBHOM......... Omuoka! 3akiaanka He

ompeneJieHa.

2.1.1.  Pesepyapsl. Ux knaccudukamnus u Ha3Ha4YeHUE ....OwmnbKa! 3aknagka He

onpepaeneHa.
2.1.2. TexHUYECKHE MAPAMETPHI ......cc..n...... OwwunbKa! 3aknaaka He onpepeneHa.
2.1.3. O6opynoBaHHE PE3EPBYAPA .............. OwwunbKa! 3aknaaka He onpepeneHa.

2.1.4.  KouctpykruHbie ocooennoctd PBC Owubka! 3aknagka He onpepeneHa.
2.1.5.  Pe3epByapHBIC MAPKHU......cevuvreeeernnnnee OwwunbKa! 3aknaaKka He onpepeneHa.

2.2.  OBHIME CBEJAEHHMS O TPYHTAX.... Ommoka! 3akiaaka He onpeaesieHa.

2.2.1. TepMUHBI U ONIPEACICHHUS ................. Owwubka! 3aknagka He onpepeneHa.
2.2.2.  KJaCCBI TPYHTOB......evveeeeerurreeeennnnne OwwunbKa! 3aknaaKka He onpepeneHa.
3. OCHOBAHUA N ®YHIAAMEHTHI 110/l PBCOIINBKA'! 3AKJIAJIKA
HE OIIPEJEJIEHA.
3.1.  OcHoBanHus MOJ pe3epByap, UX BUABI U QYHKIIUH ........ Ommoka! 3aknagka He
onpeesieHa.
3.1.1. EcrecTBeHHBIC OCHOBAHUA ................ OwunbKa! 3aknagKa He onpeaeneHa.
3.1.2. EcrecTBeHHOE OCHOBAHHUE C MOJACHIIKOH. ................. OwwnbKa! 3aknagka He
onpepeneHa.
3.1.3.  HcKycCTBEHHBIC OCHOBAHHUS ............. OwunbkKa! 3aknagKa He onpeaeneHa.
3.1.4.  VYxpereHue rpyHTa OCHOBAHUA ....... OwwubkKa! 3aknaaka He onpepeneHa.

AHann3 TeXHOJOTUU COOPYKCHHA PE3€PBYAPOB BEPTHUKAJIIBHBIX CTAJIbBHBIX

tuna PBC mipu cTpouTensCcTBEe UX OCHOBAaHWHN Ha TPYHTAX Pa3IMIHOTO

Nzm| Jluct Ne nokym. [Toamuce | Jlata THIIa
Pazpab. Chipsix MLIT.. Cragusi| Jluct | Jlucros
A HA.
Pyksog. HTPOMOBA OrnaBieHue 14
KoncyinbT.
HU TITY rp. 3-2T01
H.xoHTp.
YTBepJII/IH. Pynauenko A.B.




3.2.  @dyHaaMeHTHI O] pe3epByaphl BEpTUKaIbHbIE cTaabHble. Ommoka! 3akaaaka

HE omnpeaejicHa.

3.2.1.  Konb1ieBoii xene300eTOHHBIN PyHAAMEHT .............. Owwunbka! 3aknaaka He

onpepeneHa.

3.2.2. @®yHIaMEHT B BUJIE CIIONIHOMN KEJIE300€TOHHOU TIITUTHL .............. OwwnbKa!

3aknagKa He onpepaeneHa.

3.2.3.  CpaitHble QYHIAMEHTHI .......vvvveeernnn.. OwwunbKa! 3aknaaka He onpepeneHa.

3.24. KoHctpykuuu (yHIaMEHTOB JJIsi CTPOUTEIHCTBA PE3EPBYAPOB B CIOKHBIX

TEOTOTHUECKUX YCITOBHSX ..uvneeeeaaeeeanaaeaennns Owwnbka! 3aknagka He onpeaeneHa.
3.3.  Ilpuemka ocHOBaHMs U PyHIaMeHTA ..... Omuodka! 3akaaaka He onpenesieHa.
4, NHXXEHEPHBIE PACYETHIOLIUBKA'! 3AKJIAJIKA HE
OIIPEJEJIEHA.
4.1. M CXOMHBIE TAHHBIE ...ccvvveeevveeeereeeevnneeenn Omuodka! 3akuaaka He onpejaeJieHa.
4.2.  PacuetHoe compoTuBieHue g ctand... Omuodka! 3akiiaaka He onpeesieHa.
4.3.  Pacdyer Harpy30k Ha OCHOBAaHHME U (PYHIAMEHT PE3EPBYAPA .....vveenvnens Omuodka!

3akiaaka He omnpejaeseHa.

4.3.1. Bec pe3zepByapa c ydeToM 000pyI0BaHUS U TEILIOU3OJISIIINY, 0€3 yyeTa
naua  Owwubka! 3aknagka He onpeaeneHa.

4.3.2. T'mppaBmuyeckoe AABICHHE .............. OwunbKa! 3aknagKa He onpeaeneHa.
4.3.3. BayTpeHHee N30BITOYHOE TaBIICHUE MTAPOBO3AYITHON CPEIHI ....... OwwnbKa!
3aknagKa He onpeaeneHa.

4.3.4. CHETOBAS HATPY3KA.....cssvvrreeerrurrneenns Owwubka! 3aknagka He onpepeneHa.
4.3.5. Pacuer Harpy30K Ha TPYHT................ OwwunbkKa! 3aknaaka He onpepeneHa.

4.3.6. JlaBneHus Ha TPYHT HE(PTH, 3ATUTON B pe3epByap ...Owmnbka! 3aknaaka He
onpepeneHa.

4.3.7. JlaBneHus Ha TPYHT pe3epByapa (METALTUYECKON KOHCTPYKIIHH). OwmnbKa!
3aKknapKa He onpeaeneHa.

4.38. Jlasrenue Ha rpyat PBC 5000 m° mommoro nedyTi ..OwmnbKa! 3aknaaka He

onpeaeneHa.
S. ®UHAHCOBBIM MEHE/DKMEHT, PECYPCOR®®EKTHUBHOCTh U
PECYPCOCBEPEXEHUE ............. OHINBKA! 3AKJTAIKA HE OITPEJAEJIEHA.
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5.1. [ToTpeOHOCTh B OCHOBHBIX MallIMHAX U MeXaHu3Max ... Omuoka! 3akaaaka He
ompejeseHa.

5.2. Pacder 3aTpaT Ha CHIENITEXHUKY NMPH INIAHUPOBOYHBIX pabOTaX.......... Omuoka!
3akJiagka He onpeeJieHa.

5.2.1.  3atpaTsl BpeMEHH U apeH]ly Ha MPOBEICHUE MNIAHUPOBOYHBIX pabOT Ha

rpyHTax I, 1l KaTeropuu.......cccvvveevivviiiinnnn, OwwunbKa! 3aknaaka He onpepeneHa.

5.2.2.  3atpaTsl BpeMEHH U apeH/ia Ha MPOBEACHUE TUTAHUPOBOYHBIX paboOT Ha

IpyHTaX |V KaTErOPHH .......ovvveevvirieeeeeiiieeee. Owwubka! 3aknagka He onpepeneHa.
5.3.  3arpaTbl Ha 3apA0OTHYIO IJIATY .............. Ommoka! 3akiagka He onpeneseHa.
5.1.  CpaBHeHue ceOECTOMMOCTH Ha TUIAHUPOBOYHBIE PAOOTHI TIPH CTPOUTEITHCTBE
PBC 5000 M2 oo, Ommuodka! 3akaaaka He onpeaeieHa.

6. COLIMAJIBHAA OTBETCTBEHHOCHOIIUBKA!  3AKIAJIKA  HE
OITPEJEJIEHA.

6.1. [IpousBoicTBEHHAs 0€30MACHOCTb......... Omuodka! 3akaaaka He onpeaeieHa.

6.1.1. Ananu3 BBIABIECHHBIX BPEIHBIX ()AaKTOPOB M MEPOTIPUSATHUH, HAIIPABICHHBIX

HA UX YCTPAHEHHUE ...vvvvivnnnniiiiiiineeeeiiiieeeennnns OwwunbKa! 3aknaaka He onpepeneHa.
6.1.2. Ananu3 OomacHBIX MPOU3BOACTBEHHBIX (DAKTOPOB U 0OOCHOBAHNE
MEPOIPUATHAN 110 UX YCTPAHEHUIO .......eeeevieeee Owwubka! 3aknagka He onpepeneHa.
6.2.  Dxosoruyeckas 0€30MaCHOCTD ............... Omuodka! 3akaaaka He onpeaeeHa.
6.3.  be3zomacHOCTb B UPE3BBIYAMHBIX CUTYALHIX ..oecvveneiense Ommoka! 3akinagka He
onpejaeJieHa.
6.4. IIpaBoBbIe M OpraHU3aIMOHHBIE BOIIPOCH 0OecIeueHus: 0€30MaCHOCTH

Ommuodka! 3akiaaka He onpeaeseHa.

SAKITIOUEHUE .........cocooiiiiiiinnnn OHINBKA! 3AKJTAIKA HE OITPEJAEJIEHA.

CIIMCOK UCTIOJIb3YEMbBIX UICTOYHMKOBOIINUBKA! 3AKJ/IAJIKA HE
OITPEJEJIEHA.

[MPMJIOKEHHUE Ne A ... OHINBKA! 3AKJTAIKA HE OITPEJAEJIEHA.
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BBEAEHUE

PeszepByapbl U pe3epByapHble Mapku B cUCTEME TPYyOONPOBOIHOTO TpaHCIOPTa
3aHUMAIOT OYeHb BakHOE MecTo. Ha Teppuropum Poccum obmmii 06beM pesepByap-
HbIX TTapkoB Ha 2015r. coctaBui 8,5 MIIH. T.
Pe3epByaphl BBITIONHSIOT OOJIBIIOE KOJUYECTBO BAKHBIX (DYHKIIUN, TAKUX KaK:
MoJiIEp>KaHUE TIOCTOSTHHOTO JaBJICHUS, paclpeiesieHue U ydeT HeTu U HeTenpoayK-
Ta, OTCTOM MPOJIYKTa U MOATOTOBKA HEPTH JO TOBAPHBIX KAYeCTB (OUMCTKA, 0OECCOIHU-
Banne HedTH). s HOpManmbHOTO (DYHKIITMOHHPOBAHUS PE3EPBYapOB HEOOXOIUMO
TOYHO PACCUUTATh BCE HEOOXOJIUMBbIE MapaMeTphl (T€OMETPUUECKHIE, KOHCTPYKTUBHBIC
U TIp.) B 3aBUCHUMOCTU OT KaTerOpHH TPyHTa, YTOOBI pe3epByap HE MOTEPsl CBOU 3a-
JAHHBIE ITApaMETPhI B TEYEHUE BCETO CPOKA IKCIUTYaTALUH.
esap BbIMYCKHONH KBAaJU(UKAIMOHHON pPad0ThI: aHAIN3 TEXHOJOTHH COOPY-
KEHHUsI PE3EPBYapOB BEPTUKAIBHBIX CTAIbHBIX THMHAa PBC mpum crpourtenscTBe nx oc-
HOBaHU Ha TPYHTAaX Pa3JIUyHOIO THUIIA.
IIpeaMer ucciaea0BaHUs — TEXHOJIOTMH COOPYKEHHUS PE3€PBYapOB CTAJIBHBIX
tuna PBC nipu cTpouTenbcTBE MX OCHOBAHWM HA TPYHTAX Pa3JIMYHOrO THUIIA.
OcHOBHBIC 321a4H UCCICTOBAHNS:
1. Xapakrepuctuka o00py/I0BaHUsl, KOHCTPYKTUBHBIX OCOOEHHOCTEU pe3epBya-
POB BEPTUKAJBHBIX CTAJIBHBIX.

2. Knaccudukanusim rpyHTOB.

3. PaccMoTpeTs BUIBI OCHOBaHUH I PE3EPBYyapoOB, UX OCOOCHHOCTH B 3aBHUCH-
MOCTH OT TUIIa TPYHTA.

4. PaccuuTaTh JaBJICHHE, OKa3bIBAEMOE PE3E€PBYapOM BEPTUKAIBHBIM CTAJbHBIM

Ha IPYHTHI PA3JINYHOTO THIIA.

AHann3 TeXHOJOTUU COOPYIKCHHA PE3CPBYAPOB BEPTHUKAJIIBHBIX CTAJIbHBIX

tunia PBC mipu cTpouTensCcTBEe MX OCHOBAaHWHN HA TPYHTAX Pa3IMIHOTO

Nzm| Jluct Ne nokym. [Toamuce | Jlata THIIa
Pa3pa0. Chipbix MLIL.. Cramusa | Jluct | Jlucros
PYKBOI[. Antponosa H.A. BBenenue 17
KoncyinbT.

HU TITY rp. 3-2T01
H.xoHTp.
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5. Paccuurtarh 3aTparhl Ha MJIAHUPOBOYHBIE PAaOOTHI 1JIsl pe3epByapa BEPTUKAIb-
HOT'O CTaJIbHOTO JIJISl TPYHTOB Pa3HOW KaTErOpHH.

6. PaccmoTtpeTh Bce onacHble U BpeHble (PaKTOPbI, OKa3bIBaEMbIE Ha JIIOAEH NpU
CTPOMUTENIBCTBE U MOHTaX€E pe3epByapa BEPTHKAIBHOIO CTAJIbHOIO, a TAK XK€
CHoCOOBI MPEAYNPEXACHHUS U 3aIuTy. PaccMoTpeTs BO3AECTBHE HA 3KOJIO-

TUIO0 U MEPOTIPUSATHUS 110 YCTPAHEHUIO BPEIHOTO aHTPOIOTE€HHOTO (haKkTopa.

et

BBenenue 18

Mam| Tuct Ne gokym. Moanuck




1. OB30P JIUTEPATYPbI

OcCHOBHOI1 JTUTEpPaTypOIl MpU HANMCAHUU BBITYCKHOM KBAIM(PUKALUOHHON pado-
ThI OBLJIM HOPMATHUBHBIE JOKYMEHTHI oTpaciieBble periiaMmeHnTsl, 'OCTrr 1 CHullbl, ko-
TOpPBIE YETKO PErJAMEHTUPYIOT pabOTy MpU CTPOUTENIBCTBE, MOHTAXKE U SKCILTyaTalluu
pe3epByapoOB BEPTUKAIBHBIX CTAIbHBIX UX KOHCTPYKTUBHBIX OCOOEHHOCTEH, B 3aBH-
CUMOCTH OT T'€0JIOTUYECKUX YCIOBUH.

OO6mure BOMpoChl MO KiIacCU(PUKAIMKM, TEXHUYECKUM XapaKTEepPUCTHKAM, KOH-
CTPYKTHUBHBIM OCOOEHHOCTSIM, MPOEKTUPOBAHUIO, CPOKY CIIY’KObl U MHOTHM JAPYTUM
OCHOBHBIM KJIFOUEBBIM BOIIPOCOB B 00J1aCTH pe3epByapocTpoeHus o0o3Hauensl 'OCT
[1;2], xoTOpbIc B MaHHO# KBaNIU(UKAIMOHHOM paboTe MOAPOOHO PACKPHITHI.

Hanbonee yriny0OseHHO ObUIM M3y4€HBI, OTPACiIEBbIE PETrJIaMEHThI, T/I€ MOAPOOHO
pacnucaHbl IpaBUiia IPOCKTUPOBAHMSI, U3TOTOBIIEHUSI U MOHTaXXa pe3epByapoB BEPTU-
KaJbHBIX CTAJBHBIX I HeTH U HedTenpoaykToB[4].

W3ydeHsl HOpMATHBHBIE JOKYMEHT O TPYHTax [5], MX 0COOCHHOCTSAX M HECYIIUX
CIOCOOHOCTSIX, YTO SIBJISIETCSI OJTHUM U3 HanboJiee BaXKHbI BOPOCOM Ha CTaJHUH MPOECK-
TUPOBAaHUS PE3EPBYAPOB BEPTUKAIBHBIX CTalbHBIX TMNA PBC, 1o nmpuunHe CnokHOU
KOHCTPYKIMH, OOJBIINX 00bEMOB, U OKA3aHUIO JaBJICHUS Ha IPYHT.

N3ydeHsl pa3inyHble HOPMATUBHBIE JOKYMEHTBHI B OOJIACTH OXpaHbl OKPYXKaro-
el cpefbl, TEXHUKU 0€30MaCHOCTU MPU CTPOUTEIBCTBE, MOHTAXE U APYruX padoTax

BO BpeMsI HAXOKJICHUS Ha CTPOUTENIBHOW ITOMIAAKE MIPU COOPYKEHUE pe3epByapa.

AHann3 TeXHOJOTUU COOPYIKCHHA PE3CPBYAPOB BEPTHUKAJIIBHBIX CTAJIbHBIX

tunia PBC mipu cTpouTensCcTBEe UX OCHOBAHWHN Ha TPYHTAX Pa3IMIHOTO

Nzm| Jluct Ne nokym. [Toamuce | Jlata THIIa
Pa3pa0. Chipbix MLIL.. Cramusa | Jluct | Jlucros
PyxBox. Asmponoea H.A 0030p uTEPaTYpHI 19
Koncynbrt.

- HU TITY rp. 3-2T01
H.xoHTp.
YTBep JIUIL. Pynauenko A.B.




2. O0BbeKTBI M METOAbI MCCJIeT0BAHUSA

OOBEKTOM UCCIEeIOBaHUS SIBISICTCS Pe3epByap BEPTUKAIbHBIA CTaJbHOM THIMA
PBC. OCHOBHBIE TEXHHYECKHE XapAKTEPHCTHKN: HOMHHATIBHBINA 066EMoM — 5 000 M°,
C BHYTPEHHUM IUaMETpoM CTeHKH — 22,8 M, ¢ BbICOTOUM cTeHkH 11,92 M, BBICOTOM
HanuBa npoaykra — 11,3 m.

Pa3mMemenre ocHOBaHMI pe3epByapoOB HA TPYHTAaX Pa3IMYHON KaTETOPHH.

AHann3 TeXHOJOTUU COOPYIKCHHA PE3CPBYAPOB BEPTHUKAJIIBHBIX CTAJIbHBIX

tunia PBC mipu cTpouTenscTBe MX OCHOBAHWH Ha TPYHTAX Pa3IMIHOTO

Nzm| Jluct Ne nokym. [Toamuce | Jlata THIIa

Pa3pad. Chipbix MIL.. Cragusa | Jluct | Jlucros
PyxBon. Anrponiosa H.A. OOBEKT U METOJ] UCCIIEIOBAHUS 20

gi‘;ﬁ;ﬂ HU TITY rp. 3-2T01

YTBepJII/IH. Pynauenko A.B.




2.1. PE3EPBYAP BEPTUKAJIbHBIN CTAJIBHOM

2.1.1. Pe3epByapsbl. Ux kinaccupukanusi ¥ Ha3HAYEHHE

JUist xpaHeHus: HepTH U HEPTENPOAYKTOB HCIOJB3YIOTCS Pa3IMYHbIE BHJIBI pe-
3epByapoB. Pe3epByap — 3T0 eMKOCTh, IpeAHA3HAUYCHHAS JJIs1 XpAHEHUs, IpUeMa, OT-
KauK{, ¥ U3MEPEHUS XPAHUMOTO MTPOAYKTA.

B 3aBucumocTH OoT (hyHKIMOHANa U Ha3HayeHUsi 00BbEKTa, HA KOTOPOM MCIOJb-
3YIOTCS PE3€pBYyaphl, B IMPOU3BOJCTBEHHBIX IPOILIECCAX MOTYT HCIIOJIb30BaThCA pas-
JIMYHBIE UX BUABI U MOAU(PUKAIIUU OTIHYHBIC:

— II0 BUJYy PACTIOJIOKEHUS,

- 10 00BeMYy;

— II0 Marepuaiy U3roTOBJICHUS,
— II0 MECTOPACIOJIOKEHHUIO;

- II0 BUJly Ha3HAYCHUS,

— II0 METOJaM U3TrOTOBJICHUS;

— IIO KJIACCy OIaCHOCTH.

PesepByapbl MOryt ObITh: LMJIMHAPUYECKHE, HW30TEPMUYECKHE U OaKu-
AKKyMYJISITOPBI.

Pe3epByapbl MOTYT yCTaHaBJIMBATHCA MOJ 3eMJIEN WK Ha 3eMién. [loa3zemHbI-
MU Ha3bIBaIOT pPe3epBYyapbl, 3ariayOIeHHbIE B TPYHT WA OOCBIIaHHbIE TPYHTOM, KOT/1a
HAWBBICIIMI YPOBEHb XPAHUMOU B HEM JKHJKOCTU HaXOAUTCsA HE MeHee yeM Ha 0,2 M
HKE€ MUHUMAJIBHOW TJIAHUPOBOYHOW OTMETKH MPWJIETAIOMIEHN TIOIIAIKH, a TAKKE pe-
3epByapbl, UMeroLIe 00ChINKYy He MeHee ueM Ha (0,2 M BbllIe JOMYCTUMOIO YPOBHS
He(dTenpoayKTa B pe3epByape U IMIUPUHOI HE MEHEe 3 M.

HaszeMHBIMM Ha3bIBalOT pe3epByaphl, y KOTOPBIX JAHUUIIE HAXOAUTCA HA OJHOM

YPOBHC WJIM BBILIC MHUHHUMAaJIbHOM HJ'I&HPIpOBO‘-IHOfI OTMCTKH npﬂﬂerafomeﬁ IIJI0IIa KK

AHann3 TeXHOJOTUU COOPYIKCHHA PE3CPBYAPOB BEPTHUKAJIIBHBIX CTAJIbHBIX

tuna PBC mipu cTpouTensCcTBEe UX OCHOBAaHWHN Ha TPYHTAX Pa3IMIHOTO

Nzm| Jluct Ne nokym. [Toamuce | Jlata THIIa
Pa3pa0. Chipbix MLIL.. Cramusa | Jluct | Jlucros
A HA. N N
PykBon. Hrpornosa PesepByap BepTUKATIBHBINA CTATBHOU 21
KoncyinbT.
HU TITY rp. 3-2T01
H.xoHTp.
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B IIpejenax 3 M OT CTeHKHU pe3epByapa. B paiionax Kpaiinero CeBepa ¢ Be4HON Mep3-
JIOTOM MPAKTUKYETCS] yCTAaHOBKA PE3E€PBYapOB HA CBAMHBIX OCHOBAHMUSIX.

Hapsiny ¢ BepTUKaJIbHBIMU pe3epByapaMu JJisi XpaHEHUsSI OTHOCUTENIBHO HEOOIb-
ITUX KOJMYECTB HE(YTEPOTYKTOB MPUMEHSIOTCS TOPU30HTAIBHBIC CTAIBHBIE PE3EPBY-
apsl eMKocThio 10 1000 M>.

B oTeduecTBEHHOW MPAKTUKE MPUMEHSIOTCS pe3EpBYapbl METAJUIMUECKUE, KEIIE30-
OCTOHHBIE, N3 CHHTETUICCKUX MaTEPUAJIOB, JIbIOTPYHTOBBIC.

Haubonee pacnpocTpaHeHsbl, Kak y HaC B CTpaHe, Tak U 3a pyOEKOM, CTAJIbHbIE
pe3epByaphbl.

Pe3epByap BepTuKadbHbBI cTaabHOi (PBC) - BepTHKanbHas EMKOCTh, Ha3eM-
HOE 00BEMHOE CTPOUTENLHOE coopyxkeHue (puc. 1.1), mpenHazHaueHHOE ISl IpUEMa,
XpaHEeHUs, MOJTOTOBKHU, Y4€Ta (KOJUYECTBEHHOTO U KaYECTBEHHOT0) U BbIAAYM TEM-
HBIX U CBETJIBIX HEPTENPOIYKTOB, XUMHUKATOB, HETH, BOJbI, 1 BCEBO3MOKHBIX KU /I-

KOCTEMN.

Puc. 2.1 Pe3epByap BepTHKaIBHBIN CTAILHOM
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http://gazovik-neft.ru/catalogue/rgs
http://gazovik-neft.ru/catalogue/rgs
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BE%D1%80%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5

B 3aBucumocTH OT Ha3HaUYEHUS pe3epByaphbl NoApa3aesoTca Ha rpynmbl. K nep-
BOU rpymIme OTHOCSTCS pe3epByaphl, MpeIHa3HAYEHHbIE JJIsl XpAHEHUS KUJIKOCTEHN MpHU
n30pITouHOM naBieHuu Ao 0,07 MIla BkmrouutensHo u temnepatype 10 120°C. Ko
BTOPOM TIpyHIe OTHOCSATCA pe3epByaphl, padoTalpliyde moJa JaBieHUEM Oolee
0,07 MTITa.

BeprukaiibHble cTajgbHBIE pe3epByapbl M3TOTABIMBAIOT BHYTPEHHUM OOBEMOM
100 - 120 000 M®, mpu HEOGXOXMMOCTH MX OOBEAMHSIOT B IPYIILY PE3epBYapoB, CO-
CPEAOTOYEHHBIX B OTHOM MECTE, €r0 HAa3bIBAIOT PE3EPBYaPHBIM MapKe.

PBC npeana3zHayeHsl JUisl CIEIYIONIMX YCIOBHM 3KCIUTyaTalUu:

— npuéM, XpaHEHHE, Bbllaya U Y4€T (KOJIMYECTBEHHBIM M KAueCTBEHHBIN)
HedTecoaepKaIuX CTOKOB, HeTU U He(PTENPOTYKTOB;

— XpaHEHHUE U OTCTOU IUIACTOBOM BOJIBI U MEXAHUYECKUX MPUMECEH;

— XpaHEHHE NOKAPHOU WJIU NTUTHEBON BOBI,

— XpaHEHHUE KUJKUX TNHUIIEBBbIX (MIPU YCIOBUU OOECIECUECHUS CaHUTapHO-
TUTUEHUYECKUX HOPM), arpeCCHUBHBIX XUMHUYECKUX MPOAYKTOB, MHUHEPAIBHBIX YH00-
pEHUI;

— cMelleHne HeTH U He(PTENPOAYKTOB;

— U JIpyTue TEXHOJOTUYECKUE MPOIIECCHl JOOBIUYH, TPAHCTIOPTA U XPAHEHUS.

Takxe ucnons3yrorcsa PBC nzorepmudeckue sl XpaHEHUs CKUKEHHBIX a30B;
0aKu-aKKyMYJISITOPBI — JJIS TOPSTUei BOJIBI.

[Ipu ctpoutenbctBe PBC CcymiecTBylOT HECKOJIBKO METOJOB M3TOTOBJIEHUS U
MOHTaKa JIMCTOBBIX METAJUIOKOHCTPYKIIUMA:

— B PYJIOHHOM HCIIOJTHEHHH — PE3epBYaphl PyJOHHONU COOPKH, JIJIsi KOTOPBIX JIU-
CTOBbIE KOHCTPYKIIMM CTEHKH, THUIIA, TOHTOHA U KPBIII (CTAllMOHAPHOM, TIIaBaOIICH)
M3TOTOBJIIOTCA U MOHTUPYIOTCSI B BUJI€ PYJIOHUPYEMbIX TTOJIOTHHUILL;

— B IOJIUCTOBOM UCIIOJIHEHUHU — PE3epBYaphbl MOJMCTOBOI COOPKHU, U3TOTOBJICHUE

U MOHTAaxK BCCX JIMCTOBBIX KOHCprKL[I/Iﬁ KOTOPBIX BCI[éTCSI U3 OTACJIBHBIX JIMCTOB,
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https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8F_%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9_%D0%B8_%D1%81%D0%BE%D0%BE%D1%80%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%84%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%89%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%83%D0%B4%D0%BE%D0%B1%D1%80%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%83%D0%B4%D0%BE%D0%B1%D1%80%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
https://ru.wikipedia.org/wiki/%D0%A1%D0%B6%D0%B8%D0%B6%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BD%D1%82%D0%BE%D0%BD_(%D0%B2_%D1%80%D0%B5%D0%B7%D0%B5%D1%80%D0%B2%D1%83%D0%B0%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B8)

— KOMOWHHPOBAHHOM HCIIOJTHEHUH — pe3epByapbl KOMOMHUPOBAHHOUN COOpPKH,
CTEHKH KOTOPBIX M3TOTABIUBAIOTCS U MOHTHUPYIOTCS U3 OTJEIBHBIX JIUCTOB, & JIUCTO-
BbIC KOHCTPYKIIMU JHHINA, CTAIIMOHAPHOMN KPBIIIH, TUTABAFOIICH KPBIIIU WIIM TTIOHTOHA
(BCe MM HEKOTOPBIC U3 HHUX) — B BUJIE PYJIOHUPYEMBIX TIOJIOTHHIIL.

B 3aBucumocTtu ot o0bemMa pesepByapaM NpUCBauBAETCs KJIACC OMACHOCTH:

— xiacc I - pesepyaps 066EMoM Gonee 50 000 m*;

~ xiacc II - pesepyapst 066EMom 20 000 — 50 000 M> BKITFOUHTENBHO, TAKKE pe-
3epByapbl 006EMoM 10 000 — 50 000 M® BKITFOUHTEIIBHO, PACIIONOKEHHBIE HETIOCPE/I-
CTBEHHO M0 Oeperam peK, KPYIMHBIX BOJOEMOB U B UepPTe TOPOJICKOM 3aCTPONKY;

— xiacc III - pesepyaps 06bémom 1 000 - menee 20 000 m;

— xnacc IV - pesepByaps! 066éMoM Meree 1 000 M,

Pesepyapsl [-ro u ll-ro knacca onacHOCTH Helb3sl U3rOTaBIMBATh U MOHTHPO-
BaTh METOJOM PYJIOHHOM COOpPKH.

Taxoke KJ1acc OMacHOCTH MPUCBAUBAETCS B 3aBUCUMOCTH OT Ha3HAYCHUS PE3EPBY-
apoB. YUHUTHIBAIOTCA:

- Tpe6OBaHI/IH K MaTcpualiaM;

MCTOAbI U3I'OTOBJICHUAI,

o0beMa KOHTPOJIS KaUeCTBa;

— K03 GUIUEHTHI HAAEKHOCTH TI0 OTBETCTBEHHOCTH.

Kpowme toro PBC noapa3znenstorcs Ha:

— CBIPbEBbBIE Pe3epBYaphl (MCHOIB3YIOTCS ISl XpaHEHUsI ChIpOi He(pTH);

— TEXHOJIOTUYECKHUE pe3epByaphl (HCIOJIb3YIOTCSA B TEXHOJIOTMUECKUX MpOIiec-
cax, OTCTOA U MoJpe3ku HeTH, 111 cOpoca MIaCTOBOM BOJBI);

- toBapubie PBC nmpennasnadensl 11t XpaHeHus: ToBapHOH HedTH (00€3BOKEH-
HOU 1 00€CCOJIEHHOI) TOTOBOM K JTaJbHEHIIIECH MepeKadke o0 MarucTpaibHOMY HedTe-
MIPOBOJTY.

KoHcTpykuus pesepByapa TakoBa, 4TO OH COCTOUT U3 MOsICOB. KonnuecTBo mosi-

COB 3aBHCHUT OT 00BbEMA U, KaK CIIEACTBUE, BHICOTHI pe3epByapa.

et
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https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%B5%D0%B3#.D0.A0.D0.B5.D1.87.D0.BD.D1.8B.D0.B5_.D0.B1.D0.B5.D1.80.D0.B5.D0.B3.D0.B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%91%D0%BC

CyHICCTByeT HCCKOJIBKO BApHUAHTOB HM3TOTOBJICHUSA ITOSACOB!
— IosAcCa CBApUBAIOTCA CTYIICHYATO,
— IPHUBAPUBAIOTCA BCTBIK,

— H3TOTAaBJIMBAIOTCA TCICCKOIIMYCCKH.

2.1.2. Texunuyeckue napamMeTpsbl

Kiacc omacHOCTH pe3epByapa — CTENEHb OMACHOCTH, BO3HHUKAKOIIAS IPH J0-
CTH)KEHUM TPEJEIbHOTO COCTOSIHUSI pe3epByapa, ISl 3J0pOBbS U KH3HU TpaxiaH,
UMyIIecTBa (U3MYECKUX WU IOPUANYECKUX JIUI, DKOJOTHYECKOW Oe30MacHOCTH
OKPYKarOIIEU CPEIBI.

OO6uuit cpok cityk0bl pe3epByapa — Ha3HAYEHHBIM CPOK O€30MacHOM IKCIITya-
Talll¥, B TEUCHHE KOTOPOTO PE3EPBYyap HE JOCTUTHET NMPEACIBHOTO COCTOSIHUS C BEPO-
STHOCTBIO Y TIPU BBIMOJHEHUH HEOOXOIUMOTO perjiaMeHTa oOCIyKUBaHUS U PEMOH-
TOB.

PacuéTtHplil cpok ciayxkObl pe3epByapa — CpOK O€30MACHOM 3KCIUTyaTalud 10
O4YEpETHOTO JUArHOCTUPOBAHUS WUJIM PEMOHTA, B TEUEHHE KOTOPOTO pe3epByap HE J10-
CTUTHET MPEACIBHOTO COCTOSIHUS C BEPOATHOCTHIO .

Cornacao I'OCT 27751-88 1. 5.1, pe3epByapsl sl XpaHeHUs HEPTH U HePTe-
IPOJYKTOB OTHOCATCSA K | (TTOBBIIIEHHOMY) YPOBHIO OTBETCTBEHHOCTH.

Turnel pe3epByapoB M0 KOHCTPYKTUBHBIM OCOOCHHOCTSIM:
BEpTUKaJIbHbIE MWIMHApHUUecKkue pedepByapbl PBC co cranmonapHoil KOHU-
YecKor uiu cdepuueckoil Kpeimeld BMecTuMocThio a0 20 000 m* (mpu xpaHeHUU
JIBXK) u 1o 50 000 m? (mpu xpanenuu [K);
~  pe3epByapbl BEPTUKAJIbHBIE HUIUHIPUYECKHE CO CTALMOHAPHOW KpBILIEH U
IJIABAIOIIMM MOHTOHOM BMecTUMOCTEIO J1o 50 000 m3;
~  pe3epByapbl BEpTHKAJIbHbIC IUIMHIAPUYECKUE C TIJIABarOUIEel KpBIIIEH BMe-

ctuMocTtbio 710 120 000 m3.
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%81%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B1%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%8C

[ToHTOH MnM MmIaBaromas Kpbllla — 3TO IUJIABAOIIEE MOKPBITHE, HAXOIALIEECS
BHYTPHU pE€3€pByapa Ha MOBEPXHOCTH KUIAKOCTH, NMPEIHAZHAYEHHOE JJI1 YMEHbBIICHUS
MOTEPH MPOJYKTOB OT UCHAPEHU, YIYUIICHHs S3KOJOTMYECKON U MOXKapHOU Oe3omnac-
HOCTH IIPU XPaHCHUHU.

Tun pesepByapa 3aBUCUT OT KjiaccUpuUKaluu HePTH U HEPTENPOAYKTOB IO
TEMIIEpaType, BCOBIIIKK U JABJICHHUIO HACBIIIEHHBIX MMAPOB MPU TEMIIEPATYPE XpaHe-
Hus [6]:

- ¢ TeMmmeparypoi BCIbIIKU He Oojiee 61° C, ¢ naBieHHeM HACHIIICHHBIX MTapOB
26,6 klla (200 MM pt. cT.) - 93,3 kIla (700 MM pT. cT.) (HePTH, OCH3UHBI, aBUAITHOH-
HBIM KEPOCHH, PEAKTUBHOE TOILIMBO) PUMEHSIIOT:

® pe3epByaphl CO CTAMOHAPHOW KPBIIIEH W MOHTOHOM WJIM C IUIABAIOIIEH
KpBILIEH;
® pe3epByapbl CO CTAMOHAPHOM Kphbllell Oe3 MOHTOHA, 00OpYyIOBaHHBIE
I'Ou YOI,
— C JAaBJICHHEM HACBIIICHHBIX MapoB MeHee 26,6 klla, a Ttaxxke Temmeparypou
BCIBILKU cBbIIe 61 °C (Ma3yT, AU3€IbHOE TOIUIMBO, OBITOBOW KEPOCHUH, OUTYM, T'y[-

POH, Macla, TacToBasi BOAAa) MPUMEHSIIOTCS PE3EPBYaphl CO CTAMOHAPHOM KpbILIEH

0e3 I'O.

2.1.3. OdopynoBaHue pe3epByapa

Bce pesepByapsl ocHalleHbl pa3audHbIM oOopynoBanueM. Ha puc. 1.2 mzobpa-

’KCH pe3epByap C yKa3aHUEM OCHOBHOTO 000pYIOBaHHS YCTAHOBJICHHOTO HA HEM.

et

PesepByap BepTHUKaIbHBIN CTAIBHON 26

Mam| Tuct Ne gokym. Moanuck



https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B6%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B6%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8_%D0%BD%D0%B5%D1%84%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0_%D0%B2%D1%81%D0%BF%D1%8B%D1%88%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BD%D0%B7%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B7%D1%83%D1%82
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%82%D0%BE%D0%BF%D0%BB%D0%B8%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D1%80%D0%BE%D1%81%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D1%82%D1%83%D0%BC
https://ru.wikipedia.org/wiki/%D0%93%D1%83%D0%B4%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D1%83%D0%B4%D1%80%D0%BE%D0%BD

QS

Puc. 2.2. Korcrpyknus u coctas PBC
1 - xnmanan aeixatenbHbii copMeménnbiii (KIC); 2 - kianan qprxarenbHslil Mexanndeckuit (KIM); 3 - kmaman
apapwuiinblil (AK); 4 - coBMem€nnplil Mexanndeckuit apixatenbhpiil knanan (CMJIK); 5 - kiaman [pixaTenbHbIi
mexanmdeckuid (KIM-50); 6 - marpy6ok BeHTmisinnonHsii ([1B); 7 - nrok 3amepHsblii (J13); 8 - 1F0K MOHTaXHBIH
(JIM); 9 - mrok cBetoBoii (JIC); 10 - renepatop nensl cpeaueii kparaoctu (I'TICC); 11 - npo600TOOPHUK ILIaBato-
it pesepyapusiit (ITI1); 12 - mpo60ooTGOpHUK cTanHOHAPHBIH pe3epByapHsbIil oprantoro tuma (IICP OT);
13 - mpo600TOOPHUK CTAIMOHAPHBIN CeKIMOHHBIH pe3epByapHbiil ([ICP); 14 - MexaHU3M yIIPaBICHHS XIOMYIITKON
6oxoBoit (MVY-1); 15 -mMexaHu3m ynpaeieHus xionymkoi Bepxauit (MYB); 16 - xnomymika (XI1); 17 - mpuémo-
paznarounoe ycrpoiicto ([TPY); 18 - kpan cudonnsiii (KC); 19 - mok-na3 (JIJI); 20 - npuémopasnatodnslii na-

tpy6ox (ITPIT).

Bce pesepByapsl 000pyayroTCsi ABIXaTENbHONW apMaTypoi, B COCTaB KOTOPOM
BkmoueHsl: KJIC, KM, CM/IK, K/IM-50. 3agaua aprxaTeabHOM apMaTypbl — BbIpaB-
HHUBAHUE JIABJIEHUSI BHYTPU pE3EpPBYyapa C JAABJICHUEM OKPYKAIOIIEH Cpelbl ITPU 3aKad-

Ke Wi oTkauke Hetu (Hedrenpoaykra).
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D0%BF%D0%B0%D0%BD_%D0%B4%D1%8B%D1%85%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%81%D0%BE%D0%B2%D0%BC%D0%B5%D1%89%D1%91%D0%BD%D0%BD%D1%8B%D0%B9
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B1%D0%BE%D0%BE%D1%82%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%D0%BA

B coctaB 000pyaoBaHus Tak K€ BXOASAT IPUEMHO-OTIYCKHBIE YCTpPOICTBa, a
pu HEOOXOIMMOCTH, OCOOCHHO MpPU XpaHEHUH HEPTU U TEMHBIX HE(PTENPOIyKTOB,
CUCTEMBI pa3MbIBa JJOHHBIX OTJIOKCHHM.

BeHTuisiionHbie MaTpyOKy Ha pe3epByapax js HEPTENpPOIYyKTOB C TeMIlepa-
Typoi Benbiiky MeHee 120°C 000pyayroTCsi OTHEBBIMU IPErPATUTEISIMHU.

[IpueMHO-OTITyCKHBIE YCTPOMCTBA PE3EPBYAPOB ISl XPAHEHUS CBETJIBIX U TEM-
HBIX HE(TEMPOIYKTOB MOTYT OTIUYATHCA MO KOHCTPYKIMHU. B mepBoMm cinyuyae npuem-
HO-OTIIYCKHOE YCTPONCTBO COCTOUT U3 IMPHUEMHO-OTIIYCKHOIO NarpyOKa, XJIOMYUIH,
MEXaHU3Ma YIMPaBICHUS XJIOMYIIEeH, KOTOPBIA BKIIOYAET JEOENKY M TPOC, MepPEemycK-
HOE yCTPOMCTBO M MOABOAAIIMK TpyOompoBoa. Bo BTOpoM ciryyae BMECTO XJIOMYILIU
UMEETCsl MObEMHAs TpyOa, KOTOpast sIBJISIETCS] MPOJIOJKEHUEM PUEMHO-OTIIYCKHOTO
natpyOKa v cOeJMHEHA C MOCIEAHUM MPU TOMOIIN [APHUPA.

Xnomymia npeicTaBsieT co00M METAIIIMYECKYIO0 3aCIIOHKY, YCTAaHOBJICHHYIO Ha
IPUEMHO-OTIIYCKHOM NaTpyOke. 3aciioHKa KPenuTcs Ha IIapHUpE U MEepPeKpbIBacT Ma-
TpyOOK MO/ JEHCTBUEM COOCTBEHHON Macchl. OTKpBITHE 3aCIOHKH MPOUCXOIUT JIHO0
[OJ] 1ABJICHUEM 3aKaUYUBAEMOM KUAKOCTH, JINOO C IOMOIIbIO MEXaHNU3MA YIPABICHHUSL.

MexaHu3M yIpaBieHuUs XJIOMYIIe COCTOUT U3 TPOCca U JIEOEIKH, KOTOPAask MOXKET
UMETh PYYHON MPHUBO/JI I TPYOOTPOBOIOB MabIX AuaMeTpoB (10 350 MM) mim s7ex-
TPUYECKUN BO B3PHIBOOE30MACHOM HCIIOJIHEHUU [UIsI TPYOOIIPOBOIOB JAHAMETPOM
cBbiiie 350 Mmm. J[aBneHHE OTKpPBIBAaHUS 3aCJIOHKH XJIOMYIIW OMNPEAEIISIETCS BECOM Ca-
MOM 3acCIIOHKM ¥ THUIPOCTATHUECKUM JaBJIEHHEM CToJI0a >KMJIKOCTH B pe3epByape.
[lenTp ocu MexaHU3Ma yIpaBJICHUS XJIOMYIIN pacrojaraeTcsi o0bryHo Ha 900 MM BBbI-
1€ OCH MPUEMHO-OTITYCKHOTO aTpyOKa, HA KOTOPOM KPEMUTCS XJIOMYIIIA.

PesepByapbl, peiHa3HauYEHHbIE AJI1 XPAHEHHsI BSI3KUX HEPTENPOIYyKTOB, YaCTO
000pyayIOTCS CUCTEMaMU 000rpeBa M MOKPHIBAIOTCS TEIUIOM30ISIUOHHBIM HETOPIO-
YUM MaTepuajgoM. B kadecTBe TENIOU30JALMOHHBIX MAaTEPUAIIOB MOTYT IIPUMEHSATHCS

KHpIIAY, acOOIIEMEHT, ITAKOBaTa, MeHOCTeKI0. [TogorpeB XxpaHUMOM KUIKOCTH B pe-
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http://gazovik-neft.ru/catalogue/oil/027/
http://gazovik-neft.ru/catalogue/oil/jet/015/
http://gazovik-neft.ru/catalogue/oil/fire-block/
http://gazovik-neft.ru/catalogue/oil/jet/016/
http://gazovik-neft.ru/catalogue/oil/flap/008/
http://gazovik-neft.ru/catalogue/oil/flap/

3epByapax ¢ MOMOIIBbI BHYTPEHHUX oOOrpeBaTesieil MPOU3BOIUTCS HACHIIICHHBIM I1a-
POM WJIA rOpsiYerd BOAOM.

Ha kpplmax pe3epByapoB KpoMme AbIXaTebHOW apMaTyphl pa3MelaloTcs TakkKe
CBETOBBIC U TEXHOJIOTMYECKHE JIIOKU JUIsl MPOBEACHUSI 3aMEPOB U TEXHUYECKOTO 00-
CIIY>KUBaHUS, a Ha IJIABAIOLIMX KPbIIIAX, KPOME TOr0, YCTPONCTBA JIS YJaJCHUS aT-
MOC(HEpHBIX OCAJKOB Yepe3 TMOKHM NIIaHT WM MApHUPHYIO TPyOy M IOJBIKHYIO
nectHuily. KpoMe BBIIIENIEPEUUCICHHBIX JIIOKOB JOMOJHUTEIBHO YCTaHABIMBACTCS
OJIVH JIFOK-JIa3 , MpeIHa3HAYEHHbIN IS MPOBEICHUS PEMOHTHBIX pabOT BHYTPH pe3ep-
Byapa y €ro OCHOBaHUSI , BTOPOM JIFOK-JIa3 JiJIsi MOHTa)Ka YCTPOMCTBA pa3MbIBa JOHHBIX
OTJIOKCHUM.

Kiaman aBapuiiHbpI{ NpeaHa3sHayeH Uil aBapuMHOTO cOpoca M30BITOYHOTO JaB-
JieHUsI B pe3epByape ¢ HedTenpoAyKTaMHU MPU WHTCHCUBHOM HAarpeBaHUU Ta30BOTO
MIPOCTPAHCTRBA.

CudoHHBIN KpaH yCTaHABIMBACTCS y OCHOBAHHUS pe3epByapa M MpeaHA3HAUCH

11 3a00pa U CITyCKa MOITOBAapHOM (OTCTOSABIICHCS ) BOJBI CO JTHA pe3epByapa. [3]

2.1.4. KoncrpykTuBHbie ocodbenHoctu PBC

Pe3epByapbl COCTOAT M3 OCHOBHBIX HECYIIMX KOHCTPYKLMH W OrpayKJAROIINX
KOHCTPYKIIUH.

OcHOBHbIE HECylIMEe KOHCTPYKIUHU BKIIIOUAIOT B c€0s: CTEHKY, BKIJIIOUas BPE3KU
naTpyOKOB M JIIOKOB, OKpalkHM JHUIIA, OECKApKACHYIO KpbIIly, KapKac M ONOpPHOE
KOJIBLIO KAPKACHOW KPBIIIH, aHKEPHBIC KPEIUICHHE CTCHKH, KOJIbIIA )KeCTKOCTH. [1]

Orpaxnaronme KOHCTPYKLUMU pe3epByapa: LEHTpajbHas 4acTb JHMINA, HACTHUI
CTAlIMOHAPHOM KPBIIIH, IJIABAOIAsT KPbIIIa, TOHTOH. [1]

CTeHKU BEpTUKAJbHBIX CTAJIBHBIX PE3EPBYapOB COCTOST U3 METAJUIMUECKUX JIM-
CTOB, Kak IpaBuiio, pazmepom 1,5%3 m wim 1,5%6 m. [Ipudem ToJuHa HUKHETO Mosi-

ca pe3epByapa koJieonercs B npezenax ot 6 mm (PBC-1000) mo 25 mm (PBC-120 000)
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B 3aBUCHUMOCTU OT BMECTUMOCTH pe3epByapa. ToJIruHa BEepXHETo Mosca COCTABISIET
ot 4 no 10 mm. BepxHuii cBapHOI 1IOB C KpbIIeld pe3epByapa BHIIOIHSIETCS Ocial-
JICHHBIM C II€JIbI0 TIPEIOTBPAIICHUS pa3pylLICHUsl pe3epByapa MpU B3PbIBE MAPOBO3-
IAYUTHOW CMECH BHYTPH 3aMKHYTOro oOobema pesepByapa. [losic cTteHku pesepByapa
HA3bIBACTCA LWIMHIPUYECKAN YYaCTOK CTEHKH, KOTOPBIA COCTOAT U3 JINCTOB OJHOM
TOJILIMHBI, IPU ITOM BBICOTA MOsCA paBHA IIUPUHE OAHOTO JIUCTA.

Oxpaiiku [HUIIA pe3epByapa MPeACTaBIAIOT COOOM yTOMIIEHUE 110 CPABHEHUIO C
[EHTPAJIbHON YacCThlO, JIUCTHI, KOTOPBIE PACIOiaralTcs MO €ro MepuMeTpy B 30HE
OTHUpPaHUS CTEHKH.

Kpsimm y pe3epByapoB MOTYT UMETh Pa3luYHbIE KOHCTPYKILUHU, 3TO 3aBUCHT OT
o0bemMa pe3epByapa M €ro TEXHHYECKHMX ocoOeHHocTel. Kpblma mMoxkeT ObITh: mioc-
KO, KapKacCHOM KOHMYECKOW, KYNOJbHOM, caMOHecylled c(hepruuecKoil, ¢ MOHTOHOM
(PBCII), 6e3 noHTOHA, CTAIIMOHAPHOM, MJIABAIOIICH.

[InaBatomiyie Kphlllid B CBOIO OYepeAb MOAPA3JCIATbCS OJHOACUHBIE U JBYJCU-
Hbele. OTHOICUHBIE IPUMEHSIOTCS B pallOHaX C PacueTHBIM BECOM CHErOBOTO IMOKPOBa
10 240 kr/M> [BYIEUHBIC HE UMEIOT OIpaHHYCHHH. B paboueM MON0KCHHH IIIaBaIo-
1ast Kpbllia JO0KHA MOJHOCTHI0 KOHTAKTUPOBATH C MOBEPXHOCTHIO XPAaHUMOTO TIPO-
aykTta. B omopoKHEHHOM pe3epByape KpbIllla HaXOJIUTCS Ha CTOMKAaX, OMEPThIX Ha
AHHIIE pe3epByapa. [1]

[InaBaromye KpbIy AJIs pe3epByapoB MPUMEHSITCS B PsJie CIydaeB Mpu:

~ obbeMe pesepByapa Goubire 5 000 M° 1 BbiIe ;

- nmormyctuMoM cooTHomennu auametpa (D) Beicotsr (H) pesepByapa D/H>1,5

— Max HOpMAaTHUBHAS CHErOBasi HATPy3Ka:

e 1,0 xIla nns pezepByapoB nuameTpom 110 30 Mm;
e 1,5 kxIla nns pezepByapoB nuametpom ot 30 M 10 60 Mm;
e caoie 1,5 xlla as pesepByapoB auamerpom 6oiee 60 M. [2]
[InaBarorpie KpbIKA JOJKHBI OBITH 00€CMEeYeHbl CTOKOM JIMBHEBBIX BOJI C TIO-

BCPXHOCTH K HHBHerHeMHONQ’YCTPOﬁCTBy 1A HaHBHCﬁHKHO OTBOJa 3a IIPCACIIbI
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KpBILIX U pe3epByapa. JINBHENPUEMHOE YCTPOMCTBO OJHOAECYHOM IUIABAKOLIEH KPBIIIH
JOJDKHO OBITH OOOpPYAOBAHO KJIAMaHOM, MCKIKOYAIOIUM IMONAaJaHuEe XPAaHUMOTO Ipo-
OYKTa Ha IUIaBAIOIIYIO KPBIIlYy MPU HapyLIEHUH T€PMETHUYHOCTU TPYOOIpPOBOJOB BO-
nocirycka. [1]

CranuoHapHbIe KpPBIIIN PE3€pBYapOB MOIPA3AEISAIOTCA Ha CIEAYIOIINE TUIIBL:

— CaMOHECYIasi KOHWYECKas KPbIIIa,;
- camoHecymas chepudeckas Kphlla;
— KapKacHasl KOHMYECKas KphIIa;

— KyNOJIbHAS KPBILIA.

Kppim 110608 KOHCTPYKIMHU JOJDKHBI YIEPKUBATHCA TOJIBKO MO TEPUMETPY
ONMPAaHUs Ha CTEHKY pe3epByapa WIM Ha KOJBLO KECTKOCTH. MUHUMAabHas TONIIHWHA
HacTuia, JMOo J000ro KOMIIOHEHTAa BHYTPEHHHMX M BHEIIHUX 3JIEMEHTOB KapKaca
KPBIII JIOJDKHA COCTABIIATh 4 MM, HCKITFOUEHUEM SIBJISICTCS IPHUITYCK Ha KOppo3uto. [1]

Yro6bl 00ecneynTh YCTOMUYMBOCTD U MOBBICUTH MPOYHOCTH PE3EPBYapa, BO BpEMs
AKCIUTyaTali, KPOME TOTO JIJISl OJIYYEHHS] TEOMETPUUECKOM (POpMBI B IPOIIECCE MOH-
Ta)ka Ha CTEHKAaX pe3€pByapOB YCTAHABIIMBAKOTCS KOJIbLA )KECTKOCTH.

CymiecTByeT HECKOJIBKO THIIOB KOJIEL[ )KECTKOCTH:

— BEpPXHEE BETPOBOE KOJIBLIO ISl pe3€pBYyapoB 0€3 CTALMOHAPHOW KPBIIIN WA
JUISL pE€3€PBYapOB CO CTAlMOHAPHBIMU KPBIIIAMM CIELUAIBHBIX THIIOB, HUMEIOIIMX I10-
BBIIICHHYIO J1€(DOPMATUBHOCTH B IJIOCKOCTH OCHOBAHUS KPBIIIIH;

— BEpXHEE OIOPHOE KOJIBIIO ISl PE3EPBYapOB CO CTALIMOHAPHBIMU KPBILIAMU;

— IPOMEXKYTOYHBIE /711 00€CTeUeHnsl YCTOMUNBOCTH MTPU BO3JEHCTBUN BETPOBBIX
Y CECMUYECKHUX HATPY30K;

— MPOMEXyTOUYHbIE (hopMOOOpa3yoIIKe KOJblia sl pe3epByapoB, COOPYKaeMbIX
METOJIOM PYJIOHUPOBaHUS.[4]

Kompla )kecTKOCTH UMEIOT HEPa3pe3HOE CEUEHHE N0 BCEMY IIEPUMETPY CTEHKH U

COCOUHAIOTCA BCTBIK C ITOJIHBIM ITPOIINIABJIICHHUCM. He AOITyCKacTCs YCTAHOBKA 3JICMCH-

et
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TOB KOJICI] HA OTJEJIBHBIX y4acTKaX, B TOM YHUCIIE B 30HE MOHTaKHBIX CTBIKOB CTEHKH
PYJIOHHPYEMBIX PE3EPBYapOB.

JlommyckaeTcsi COCIMHEHHE KOJICII HAa HAKIaJAKaX. MOHTaXHbIE CTBIKM KOJIEeL
KECTKOCTH JOJDKHBI PAcloJiaratbCsi Ha pacCTossHUM He MeHee 150 MM OT BepTHKaib-
HBIX Y TOPU30HTAIBHBIX IIBOB (PACCTOSHHE OT OCH FOPU30HTAILHOM MOJIKM KOJIbLIA JI0
OCH CBapHOIO IIBa) CTeHKH. [4]

Komsa xectrkoctu (KXK), mmpuna kotopeix B 16 u 6onee pa3 mpeBhIIIaeT TOJI-
IIMHY TOPU30HTAIBHOTO 3JIEMEHTA KOJIbLIA, JOJLKHBI MMETH OIOPHI, BBIIIOIHIEMBIE B
BUJE pebep WM MOJAKOCOB. PaccTosHre MexXIy omopamH JOJDKHO OBITH HE OOJbIIe
yeM B 20 pa3 BBICOTHI BHEIIHEH BEPTUKAJIBHOMU MOJIKH KOJIBIIA.

Eciu Ha pe3epByape HaxoIUTCS CHUCTEMa IOXKApHOro opolueHus (ycTponcTBa
OXJIQXKJICHHSI) KOJIbLIA KECTKOCTH, TO KOJbIA KECTKOCTH JAOJDKHBI HMETh TaKyl KOH-
CTPYKLHIO, YTOOBl HE MPEMSITCTBOBATH OPOLICHUIO HIKE YpOBHA Kojbla. Kosmbla
KECTKOCTHU, KOTOpPBIE COOMPAIOT BOAY, JOJIKHBI ObITh CHA0KEHBI CTOUHBIMH OTBEPCTH-

SAMH.

2.1.5. Pe3epByapHble apKu

Pe3epByapHble nmapku ajisi XpaHeHus: HeQTU U HeQTENPOIyKTOB MPEACTABIISIOT
co0OH CJOXKHbIE MH)XEHEPHO-TEXHUYECKUE COOPYKEHHUSI M COCTOSIT U3 PE3EPBYAPOB,
KaK MpaBWiIo, 00ObEJUHEHHBIX B IPYMIbI, CUCTEM TPYOONPOBOIOB U JPYIHX COOPYKe-
Hui. [{ns cokpaieHust notepb HEPTENPOAYKTOB MPU UX OTKAYKE M 3aKAUKE TPYIIIbI
pe3epByapoB CO CTALIMOHAPHBIMM KpBIIIAMU MOTYT 00OPYJI0BaThCA ra30ypaBHUTEIb-
HBIMU CUCTEMaMH. DTU CUCTEMBI MPEACTABISAIOT COOOW CETh ra30npoOBOIOB, COSAUHSI-
IOIMX Y€pe3 OTHEMPErpauresld MapoBO3AyLIHbIE TPOCTPAHCTBA PE3EPBYAPOB MEXKIY
co0oil. B razoypaBHUTENIbHYIO CUCTEMY BXOJST TAaK)Ke ra3rojibjaep, COOPHUK KOHACH-

caTta, HaCOC i1 IICPCKAYKKU KOHACHCATA U KOHACHCATOIIPOBOM. I[J'IH OTKJIFOYCHUA 1a30-
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BOT'O MPOCTPAHCTBA OTJEIIBHBIX PE3EPBYapoOB OT OOIIEH CeTH MMEIOTCS MEePEKPHIBHBIC
BEHTWJIM U 33JIBUKKU HA JIMHUAX Ta30IIPOBOJOB, OTXOSALINX OT PE3EPBYapOB.

PesepByapbl, B KOTOPbIX BO3MOXKHO 00pa3oBaHHE AOHHBIX OTJIOKEHHUH (ocaj-
KOB), BEAylLIE€ K YMEHBUIEHUIO X MOJE3HOr0 00beMa, 000pyAyIOTCS CUCTEMAMU TU/T-
popa3mMbiBa. CUCTEMBI THAPOPa3MbIBa TOHHBIX OTJIOKEHHMI BKIIIOUAIOT B ceOsl: Hacoc-
HYIO YCTaHOBKY JUIS TOJa4d BOABI B CHCTEMY, 3aUMCTHON TPYOOIPOBOI THUAMETPOM
150-300 MM K THIPOKEKTOPHONU YCTAaHOBKE, THAPOIKEKTOPHYIO YCTAHOBKY, COCTOS-
Y0 U3 KEKTOPa, MEPEIBIKHON JIEKTPOIIOMIIBI U THIPOMOHUTOPOB, TPYOOIIPOBO
0TBOa MapaduHOBOATHOM CMECH.

Cknagsl HeTH U He(TEPOTYKTOB B 3aBUCUMOCTH OT BMECTUMOCTH pe3epByap-
HBIX IIAPKOB MU BMECTHUMOCTH OTJIENbHBIX PE3€PBYApOB AENATCSA Ha CIENyIOIINE KaTe-

ropu (Taou. 2.1).

Kareropusi ckianoB s XxpaHeHusi HepTu HeQTEeNPOAYKTOB

Tabmuma 2.1
MakcuMaJbHBIN
Kareropus O0masi BMeCTUMOCTD Pe3epByapHOro
00beM 0JIHOTO0 pe3ep- 5
cKJIaaa 3 napka, M
Byapa, M

| - cB. 100000
1 — ¢B. 20000 o 100000 Bx1.
IHla 110 5000 ¢B. 10000 o 20000 BxII.
1110 1o 2000 ¢B. 2000 mo 10000 Bk
118 mo 750 1o 2000 Bk

EnvHu4HbI HOMHHAIBHBIA O0BEM pE3epByapoB, AOMYCTUMas HOMHUHAIbHAs
BMECTUMOCTb T'PYNIIBI PE3EPBYAPOB U MUHUMAJIBHOE PACCTOSIHUE MEXKIY pe3epByapa-

MU B OJIHOM TpynIe npejcTaBieHa B Taoiu. 2.2.

et
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OcHOBHbIE XapaKTEPHCTHKH I'PYNI pe3epByapoB

Tabmauma 2.2
MunuMaJjJbHOe
N JomycTumast 00-
EQMHUYHBIA HOMHHAIb- paccrosiHue
HbIii 00beM pe3epByapoB Bun xpanumbix tHast HOMHHATh- MeKIy pe3ep-
Pe3epByapsl > | nedr u HedTenpo- Hasi BMeCTH-
yCTaHABJIMBAEMbIX B ByapaMM, pac-
s AYKTOB MOCTH TPyNIIbI,
rpymime, M 3 M0JIOKEHHBIMU
B OJIHOI1 rpyIme
C nuiasaro- 50 000 1 Goree Hesapucumo ot 200 000 30 m
e BHIA KUIKOCTH
KpbILLIEH
Mettee 50 000 Hes3asucumo ot 120 000 0,5D, HO HE
BHIA KUIKOCTH 6omee 30 m
c 50 000 Hesagucumo or 200 000 30 M
IIOHTOHOM BHUJIA KUJIKOCTHU
Mettee 50 000 Hesasucumo ot 120 000 0,65D, 1o ue
BUA )KUIKOCTH ooitee 30 M
Co cra- Hedts 1 HETETIPO-
1O- } 50 000 1 Meree ,ZLYIfTLI C Temrepary- 120 000 0,75D, Ho e
HapHOH PO BCIIBIIIKY BBIIIE 6onee 30 m
KpbIILIEH 45°C
Co cra- Hedts 1 HETETIPO-
L1O- } 50 000 1 Meree ,ZLYIfTLI C TeMnepaIy— 80 000 0,75D, Ho He
HapHOH poii Benblku 45°C 6onee 30 m
KpBIIIEH W HUXKE

[To Ha3zHayeHUIO pe3epByapHbIC MAPKU MOTYT OBITH MOJpa3eieHbl Ha CIIETYIO-

[II€ BUIBI:

— TOBApHO-CBHIPbEBbIE 0a3bl 1JIs1 XpaHEHUsI HEPTU U HEPTEIPOYKTOB;

- pe3epByapHbIe

1 He(TeNpO1yKTOIPOBOIOB;

napKu

MNCPCKAYNBAOIINX

CTaHIIUKA HedTe-

~ pe3epByapHbIe TAPKU XpaHEHUSI HEPTEHPOIYKTOB PAa3IMUYHBIX OOHEKTOB.

Pe3epByapHble mapku NEPBOro BUJA XapaKTEPU3YIOTCS, KaK MPABUIIO, 3HAYUTEb-

HBIMH O0BEMaMH XPaHUMBIX JKUJKOCTEH, a TakKe TeM, 4TO B OJHOM pe3epByapHOM

rpynmne XpaHsaTcs HePTEmpOIyKThI, OJM3KUE WM OJMHAKOBBIC IO COCTaBY M CBOUM

Mam| Tuct Ne gokym.

Moanuck
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MOKapOOIaCHbIM CBOMCTBaM. B pe3epByapHbIX mapkax BTOPOTO BHJIa BCE pe3epByaphl
garie BCero MMerT HepTh min HeQTEMPOTYKT OJHOTO BUIA.

B cootBetrcTBUM ¢ TpeboBanusamu CHull 2.11.03-93 nHazemHbIe pe3epByaphl s
xpaHeHus: HeQTH U HedTenpoAykToB o0bemMoM 5000 M* u Gonee 06OPyayIOTCS CUCTE-
MaMU aBTOMAaTUYECKOTO MOKAPOTYIICHHUS.

Ha cknagax xareropuu Illa mpu Hanuuuu He Oosiee ABYX HAa3eMHBIX pe3epBya-
poB o0bemoMm 5000 M* normyckaeTcsi mpeaycMaTpuBaTh TYIICHUE MOXKapa 3THX pe3ep-
ByapoB MEPEe/IBUKHOMN MOKapHON TEXHUKOM MPHU yCIOBUU 000pPYA0BaHUS PE3EpPBYyapoOB
CTAllMOHAPHO YCTAHOBJIEHHBIMU TEHEpPATOpaMH TEHBI W CYXUMH TpPyOOIpOBOAaMHU
(C coeqUHUTENBPHBIMA ~ TOJIOBKAMH  JIJII  TPUCOSIUHEHUS TOXKAPHOM  TEXHUKH
U 3arJIyIIKaMHu ), BEIBEJICHHBIMU 32 00BaJIOBAHUE.

CrauvoHapHBIMH YCTAaHOBKAMHU OXJIAXKIECHHSI 000PYIYIOTCS Ha3eMHBIE PE3EPBY-
apsl o0beMoM 5000 m* u Gosee.

B aBTOMaTHuecKHX cuUcTeMax TYIICHHUS IOXapOB B pe3epByapax MPUMEHSETCS
MeHa CPeIHEH KPaTHOCTH C BEPXHUM CIOCOOOM MOJa4yM, a TakKe MeHa HU3KOW KpaT-
HOCTH C BEPXHHUM WJIM TOJCIONHBIM CIIOCOOOM Mojaud. ABTOMAaTHYECKash YCTaHOBKA
BKJIFOYA€T HACOCHYIO CTaHIMIO, B KOTOPOH pa3MemaroTcs BOJOMMUTATENH (HACOCHI),
€MKOCTbh ¢ IleHooOpa3zoBareneM M fo3aTop. HacocHas craHuus mojaeT BOJHBIM pac-
TBOpP MEHOOOpa3oBaTessl MO cUcTeMe TPyOONpOBOJOB K 3alllMIIaeMbIM pe3epByapam.
CeTb pPacTBOPONPOBOJOB BBIMOJHIETCS KOJBLEBOW M paclojaraercst 3a Mpefesamu

00BaJIOBaHUS PE3EPBYaPOB BIOJIH aBTOMOOUIIEHBIX JOPOT U MOKAPHBIX MPOE3IOB.

N3m

Iner

Ne gokym.

Moanuck
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2.2. OBIIUME CBEJIEHUSA O I'PYHTAX

2.2.1. TepMuHBI U onpeeIeHus]

OpHUM W3 TJIABHBIX KPHUTEPUEB COOPYXKEHUsS (yHIAMEHTA, B TOM YHUCIE IS
PBC 5000 m° siBIsieTcst cocTas TPYHTOB U HUIMYHUE TPYHTOBBIX BOJ.

'pyHT — TOpHBIE MOPOJIBI, TTOYBBI, TEXHOTCHHBIC 00pa30BaHMS, MPEACTABIIIO-
mpe co00il MHOTOKOMITOHEHTHYIO U MHOTOOOpAa3HYIO T'€0JO0THYECKYIO0 CUCTEMY U SB-
JSoIIKecs 00bEKTaMU HHKEHEPHO-X035IUCTBEHHON JESTEIbHOCTH YEIOBEKA.

['pyHTBI MOTYT CIY>KUTh:

1) MaTepuasoM OCHOBaHUS, 3IaHUI U COOPYKCHUIA;

2) cpeoii JUTs pa3MeEIeHHs B HUX COOPYKECHUM;

3) MaTepuaIoM CaMOro COOPYKCHHSI.
2.2.2. Kitaccbl IPYHTOB

['pyHTHI IOAPA3ALHSAIOTCS HA HECKOJIBKO KJIACCOB (00U XapakTep CTPYKTYPHBIX
CBsI3€in).

1) I'pyHT CKaJbHBIH - TPYHT, COCTOSIIUN W3 KPUCTAUIUTOB OJHOTO WJIU He-

CKOJIbKMX MHUHEpAJIOB, UMEIOIIUX KECTKUE CTPYKTYPHBIE CBSA3U KPHUCTAIM3ALUOH-

HBIMH W/WJIM [IEMEHTAI[HOHHBIMH. [5]

AHanu3 TEXHOJIOTUH COOPYKEHUSI PE3€PBYapOB BEPTUKAIBHBIX CTATBHBIX
tuna PBC mipu cTpouTensCcTBEe UX OCHOBAaHWHN Ha TPYHTAX Pa3IMIHOTO

Nzm| Jluct Ne moxym. [Toxmuce | Jlata THIIa
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2) T'pyHT monycKajabHBIHA - TPYHT, COCTOSIINN M3 OAHOIO MJIM HECKOJbKHX MH-
HEPAJIOB, UMEIOIIUX KECTKUE CTPYKTYPHBIN CBSI3M LEMEHTALIMOHHOTO THUIIA.

VY cIil0BHAs IpaHULa MEXAY CKAJIBHBIMU U NOJIYCKAJIBHBIMU I'PYHTaMU [IPUHUMA-
eTCs MO MPOYHOCTH Ha oJiHOOoCcHOe cxkaTtue (Rc>5 MIla - ckanpHbIe TPpyHTHI, Rc <5
MITa - mosrycKaibHBIE TPYHTHI). [D]

3) I'pyHT IUCHEPCHBIN - TPYHT, COCTOSIIIUN U3 OTACIBHBIX MUHEPAJIbHBIX Ya-
cTHIl (3epeH) pa3HOro pa3Mepa, cIadOCBS3aHHBIX APYT C Apyrom; oOpasyercs B pe-
3yJIbTaTe€ BBIBETPUBAHUS CKAJIBHBIX TPYHTOB C MOCIEAYIOLIEW TPaHCHOPTUPOBKOU

MPOJYKTOB BBEIBETPUBAHUSI BOAHBIM HJIM SOJIOBBIM ITyTEM U MIX OTJIOKEHUS. [5]

T e ¥ B ras AT

Puc. 2.4 yH HHCHGi);)HLIﬁ

4) Mep3nble TPYHTBI — TPYHTHI C OTPHUIATEIBHON TEMIIEPaTypol, B KOTOPBIX
4acThb MMOPOBOM BOJbI HAXOAUTCS B 3aMEpIIEM COCTOSIHUM (B BUJE KPHUCTAJUIOB JIbJA).
Mep3ible TPYHTBI SBIISIOTCS YETBIPEXKOMIIOHEHTHBIMU CUCTEMAMHU, B KOTOPBIX KpOME

TBEPJIOH, KUIKON U Ta3000pa3HOM (a3, CyImeCcTBYET JIe/I.

Mep3ible TPYHTHI XapaKTEpU3yIOT- [

Ci:
- TEMIIEPATYPOH;
- JbJAUCTOCTBIO,
- 3aCOJICHUEM;
- HaJIUYHEM OHMOJIOTHYECKUX BKIIIO- ”
) R
YCHUM. Puc. 2.5 Mep3n1e rpyHTLI

Jner
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Paznnuaror CICAYIOIHEC TUIIBI MEP3JIbIX I'PYHTOB!

|Mepansie epyHmsi |

/ \
|\Téepdomepansi e zpyHms |  |[InacmuyHoMep3ns e zpyHms |

.
! _ |_ 1

L] L] 1 1

Asducmure | M pysmst lpysmsl € FpyHmed
2PYHME 3aconennue| | MOPCKUM 3aconeHueM| | duozeHHs e

Puc. 2.6 Tumsl Mep31bIX TPYHTOB
prHTaMH Ha3bIBAKOT IIOPOAKI, 3aJICTAIOINNE B BEPXHHUX CIIOAX 3€MHOU KOPHEI.

Paznmuuaror rpyHTHI B COOTBETCTBHHU C KJIACCOM, THIIOM, BHIOM, TOJBUIOM H
Pa3HOBHIHOCTSIM.

PaszmugaroT rpyHTHI:

— CKaJbHBIC (MarMaTH4YeCKrue, MeTaMOPPUICCKHE U OCaT0YHBIC, BYJIKAaHOTCHHO-
0CaJI0YHbBIC, DITIOBUATILHBIC, THXHOTEHHEIC),

— TecyaHsble (TIECOK, CYIeCh);

— TJIMHUCTHIC (TJIMHBI CYTIIMHKHN);

— pPACTUTENBHBIE;

JIECCOBEIE;

— Mep3Jible (CKaJbHbIC MEp3JIble, TUCIICPCHBIC MEP3JIbIC, JICSHBIE).

CBoiicTBa rpyHTOB 3aBUCAT OT yCJIOBUS 00Opa3oBaHMs, CTPYKTYPHI U COCTaBa
nopoJ

CTpyKTypa rpyHTa - IPOCTPAaHCTBEHHAs OpraHU3aIllMs KOMIOHEHTOB I'PYHTA,
XapaKTEPU3YIOMIAsICs COBOKYITHOCTHIO MOp(oJIoTUYecKuX (pasmep, popMa 4acTHil, UX
KOJTMYECTBEHHOE COOTHOIIEHUE), TEOMETPUUYECKHUX (TIPOCTPAHCTBEHHAS KOMITO3HIIHS
CTPYKTYPHBIX DJIEMEHTOB) U YHEPTreTUYECKUX MPU3HAKOB (THUIT CTPYKTYPHBIX CBSI3€H U
oOmmast PHEPTUs CTPYKTYPhI) U OMPEACISIONIAsACS COCTABOM, KOJUYECTBEHHBIM COOT-

HOIIICHUEM U BSaHMOJICﬁCTBHCM KOMIIOHCHTOB I'PYHTA.

et

OO0u11e cBeeHbs 0 TPyHTaxX 38

Mam| Tuct Ne gokym. Moanuck




3. OCHOBAHUSA U ®PYHIAMEHTBI 1O/ PBC

[IpoexTupoBaHre OCHOBaHUI U PYHJIAMEHTOB O/ pe3epByap SBISIETCS OJTHUM U3
CaMbIX Ba)KHBIX ATANOB MpPU MPOCKTHUPOBAHHUHM, a B JaJbHEHIIIEM U CTPOUTEIHCTBE pe-
3epByapa, OT 3TOT0 3aBUCUT €ro JajibHEeHIIas paboTOCIOCOOHOCTh, CPOK IKCILTyaTa-
IUU 1 MHOTOE Jpyroe. Heo0XoIMMoO OTMETHUTB, UTO B MEPUO]I IKCILTyaTalluH, 1101 BO3-
JeiCTBHEM Beca pe3epByapa, a 0COOCHHO HAMOJIHEHHOTO MPOUCXOIUT BO3ACHCTBHE HA
IPYHT, OCHOBaHUE MOXET JehopMUpPOBATHCS (OCENAeT, YIUIOTHSETCS), YTO MOXKET
MPUBECTH K HEXKEIATEeIbHBIM IMOCIEACTBHEM, HAPYUICHHIO T€OMETPUH, Pa3pyIICHUIO
OCHOBAHUS U3 ATOT'0 BO3HUKAET HEOOXOUMOCTh B CTPOUTENILCTBE (DyH/IaMEHTA.

[IpoekTupoBaHre OCHOBaHMS U (PyHIAMEHTA MO pe3€pBYyap OJKHO BBITOJIHATh-
cst ¢ yaerom nostoxxeruit [[OCT P 52910-2008, CHull 2.02.01-83*, CHull 2.02.03-85;
CHulI 2.02.04-88; CHull I1-7-87 u apyrux J0MOIHUTENBHBIX TPEOOBAHUH.

OcHoBaHME — 3TO CJION TPYHTA, KOTOPBIM B YCIOBUSAX MPUPOJHOIrO 3aje€raHus 00-
JagaeT JOCTaTOYHOM HECYIIEeW CIOCOOHOCThIO, YTOOBI BhIIEPKATh HATPY3KU OT BO3BO-
JMMOIO pe3epByapa.

OcHoBanus mon (yHIaMEHTHI JJi PEe3epBYapOB BEPTUKAIBHBIX CTAIBHBIX TOJ-
pas3aenioTCs Ha:

— EeCTECTBEHHBIE;

— HCKYCCTBCHHBIC.

3.1. OcHoBaHusi Moj pe3epByap, X BUAbI U PYHKIHHU

3.1.1. EcrecTBeHHBIE OCHOBAHUS

EctecTBeHHBIE OCHOBaHMS HE Tpe6y}0T AOIIOJITHUTCJIIBHBIX HWHIKCHCPHBIX MCPO-

OPUATUHI 110 YIPOYHEHUIO TPYHTA, OHU JOJKHBI 00J1a71aTh JOCTATOYHBIM COMPOTHUBIIE-

AHann3 TeXHOJOTUU COOPYIKCHHA PE3CPBYAPOB BEPTHUKAJIIBHBIX CTAJIbHBIX

tuna PBC mipu cTpouTensCcTBEe UX OCHOBAaHWHN Ha TPYHTAX Pa3IMIHOTO
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HUEM (IIPOYHOCTHIO U MIIOTHOCTHIO), MPU YCIOBHH, YTO UX Jeopmanuu (0CaaKu) Moj
JeCTBHEM Harpy3KH, epe1aBaeMOi OT COOPYKEHH yepe3 MO0IIBY (PyHIaMEHTa, HE
OyIyT TpeBBIIATh NpeeabHbIX 3HaueHu. K rpyHTaM, MpUrolHeIM sl YCTPOUCTBA
€CTECTBEHHBIX OCHOBAaHUM, OTHOCATCS CKAJIbHBIE U HECKAJIbHBIE.

CBoiicTBa HEOOXOAUMBIE TPYHTaM JIJIsl €CTECTBEHHBIX OCHOBAHUIA:

— MaJIO U pPaBHOMEPHOM CXKMMaeMOCTh (0oJiblllas TUIOTHOCTh, KOTOpas AaeT Ma-
JYI0 ¥ PaBHOMEPHYIO OCAJIKy IPYHTA);

— HEpPacTBOPUMOCTHIO TPYHTOBBIMH, JOKJIEBBIMU U TAJIBIMU BOJAAMM.

B nporuiecce akcrmyatanuu Heu30€KHO MPOUCXOAUT ocasika (PyHIaMeHTa 3a cueT
YIUIOTHEHUsI TpyHTOB. Eciu HampshkeHue mo mojomBe (QpyHIaMeHTa MPEeBBIIIACT pac-
YETHOE CONMPOTHUBIIEHHUS, B TOM CIIydyae I'PYHTHI MOIY4Yal0T HEPABHOMEPHOE YIUIOTHE-
HHUE, YTO MOKET MPUBECTH JINOO K MOTEPU YCTOMUMBOCTU (PYHIAMEHTHOM 4acTH, TUO0
HACTYIUICHHUIO MIPEIETIbHOTO COCTOSIHUS 110 TPOYHOCTH.

YToOb! BBISICHUTH HAaCKOJIBKO OYJET BIMATH OCaJKa Ha pe3epByap HEOOXOAMMO
IIPOBECTH pacueThl OCHOBAaHUH U pyHIamMeHTa. PacueT ocCHOBaHUI NIl CTPOUTENIBCTBA
pe3epByapa BEPTUKAIBHOIO CTAJIBHOIO 3aKIIOYAETCs B BBIYHMCICHUU JABJICHHA Ha
IPYHTBI U BEJIMYHMH OCaJ0K I'PYHTOB OCHOBAHMS, BO3HUKAIOIINX IIPU 3TUX JABJICHUSX,
OKa3aHHBIX Ha TPYHTHI pazinyHoro tumna. Ilocne pacuera, eciy BOZHMKAIOT HEAOIY-
CTHUMBbIE BEJIMUMHBI OCAJIOK, KaK MPaBUJIO, JISI TPYHTOB CO CI1a00i Hecyier crnocoOHo-
CTbIO (BOJOHACHIILIEHHBIE TPYHTHI, TOP(BI, MyYUHUCTbIE TPYHTHI) XapaKTEepHbIC IS
3anangnoit Cubupu, HEOOXOIUMO MPUHUMATh COOTBETCTBYIOUIME Mephl. s orpanu-
YeHMsI OCalOK MOKHO YBEJIIMYUTH MOAOLIBY (yHIaMEHTa, JU00 MepelTH K HCKYycC-

CTBCHHOMY OCHOBAHMIO.

3.1.2. EcTrecTBeHHOE OCHOBAHMNE C MOACHINKOMI
EcTecTBeHHOE OCHOBAaHHIE C IOJCBHINTKOW SIBISETCS TMEPEXOAHBIM HH)KCHEPHBIM
pEIIeHNEM MEXITYy €CTECTBEHHBIM M MCKYCCTBEHHBIM OCHOBAHHEM, OHO HMCIOJIb3YETCS

IJI1 YBCIIMYCHUS HAACKHOCTU KOHCTPYKIIMU, U U3 OKOHOMHWYCCKUX COO6p3)K€HHI>i.
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EcTecTtBeHHOE OCHOBaHME C MOJICHIIIKON MOXKET OBITH €CTECTBEHHOE OCHOBAHME C IIeC-

YaHOM MOAYLIKOW Y TPYHTOBOM MOJYLIKOW BBIIIOJIHAEMOW B BHJE MOACHIIKHA HA OCHO-

BaHMUE.
1 HMLUE PE3EPBYAPA
rUAPO®OBHEM CNOR
g;g:ﬁgm“ YNNOTHEHHHA NECOK
N FMEKAR MEMBPAHA
ACDAJIbTOBAR YONOTHEHHHA MENKWA WEBEHD
CTRAKKA Al WEB
BETOHHAS #MNM AC~ 1
DANLTOBAA OTMOCTKA YKNOH 1:100

OPEHAXHAR
TPYBKA
(YKNOH 1:100)
T:_,,-,‘c‘,.\
TS
NN NN NN RN

Puc. 3.1 I'pyHTOBas MoTymIKa

OcHoBHBIE PYHKIIMH, KOTOPBIE BBITIOJIHAET MOACHINKA HA OCHOBAHUE:!

— pacmpenelieHHs JaBJI€HUS OT METAJUIOKOHCTPYKIMHU PE3epByapa Ha OCHOBA-
HUE;

- TPOU3BOJUTH JIPEHAXK JHUIIA;

- o0ecneynBaTh aHTUKOPPOZUIHYIO 3aIIUTY JHUIIIA.

Marepuaiibl, KOTOPbIE UCIIOIB3YIOT JJIs TIOJICHITIKM OCHOBAHUS:

—  YIUIOTHEHHBIA KPYIIHBIN ITECOK;

- IeOcHBb;

- TpaBul;

-~ TPaBUUHO-TIECUYAHYIO CMECH.

I'pynToBas nmoxymika (puc. 3.1) hopmupyeTcst ciosiMu TOMMUHON 0K0JIo 150 MM,
CJIOM yTpaMOOBBIBAIOTCSI C MTOMOIILI0O KaTKOB Maccoi oT 5 10 10 ToHH. BricoTa mo-
nyike MoXeT ObITh oT 0,2 10 2,5 M, BCe 3aBUCUT OT T€OJOTUYECKUX YCIOBUHN CTPOU-

TEeJIbHOM IUIOIIAIKH.
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Jliist obecrieueHrs ApeHa)ka TPYHTOBOH MOAYIIKK W OCYIIECTBIICHHS KOHTPOJIS 32
MPOTEUKAMHU, TIPH TIOBPEKICHUU JHUIIA pe3epByapa HEOOXOIUMO TI0 TIEpUMeETpy (yH-
JaMEHTa Ha PAcCTOSTHUM 5 M Jpyr OT Jpyra yCTaHOBUTH paJUalIbHbIC JPEHAXKHBIC
TpyOku D=45 MM, KOoTOpbIe OYyT 3aKPBITHI C TOPILIOB MIACTUKOBOM ceTkoM 10x10 mm.
[4]

UtoOsl 00ecneunTh AHTUKOPPO3UMHYIO 3alIUTy JHUINA IO BEPXY MOJCHINKU
HEOOXOUMO YJIOKUTh TUAPOPOOHBINA CIION M3 OMUTYMHO-TIECYAHOW CMECHU TOJIIEHOM
He MeHee 50 MM, cocTosiel u3 (GOPMOBAHHON B TOPSYEM COCTOSIHUM CMECH CIEAYIO-
IMX KOMIIOHEHTOB: 9 % OuTyMa, pacTBOPEHHOro B 4uUCTOM kepocuHe, 10 % mopT-
nananeMenta u 81 % guctoro necka. [4]

[Toxcelnka, KaK MpaBUIIO, UMEET BBEPXY YKJIOH OT IeHTpa K KpasMm. [Ipuuunoii
ATOMY CIYXKHUT TO, YTO pe3epByap MMEET HEPAaBHOMEPHYIO OCaJKy, KpOME TOTO, ITO
MO3BOJISIET OOJIETYUT MPUTOK XpaHUMOW HePTH (HEPTEHpOayKTa) K OTKAYMBAIOIIUM
ycrporictBaM. Ocajika AHUINA pe3epByapa MOXKET JOCTUTaTh 10 2 M, UCXOJIS U3 ATOTO
MObEM IIEHTPAJIBHOW YacTH JHUIIA pe3epByapa, ABISETCS OYCHb BAKHBIM YCIOBHEM
JUTSI TalibHEer el paboThl pe3epByapa, U €ro CpoKa IKCILTyaTaluH.

C 3aneranuem rpyHTa Ha He OOJIbIIYIO TIyOUHY (He Oosee yeM Ha 3 M), KOTOphIe
HMMEIOIOT Ca0yI0 HECYIITYIO0 CIIOCOOHOCTh WJIM IMTyYHMHUCTBIE TPYHTHI (B palioHaX C Iiy-
OOKHMM CE30HHBIM MPOMEP3aHHEM TPYHTOB), MPOM3BOIUTCS WX 3aMEHA C MECTHBIM
VIUIOTHEHUEM II€CUYaHOTO WJIM TJIIMHHUCTOTO TPYHTA, KaK IpaBujia MpHBO3HOTO. Ecim
3aJieraHue TaKuX IPYHTOB OoJsiee 3 M, TO TaKOW METOJ] SKOHOMHUYECKH He d(PeKTuBeH,
10 TIPUYMHE YBEIWYCHUE PACXOOB Ha BBIPABHHWBAHHE PE3EPBYapOB, YCTAHOBIICHHBIX

TaKUM METOJIOM.

3.1.3. HckyccTBeHHbIE OCHOBAHMS

I/ICKYCCTBGHHOC OCHOBAHHC HCIIOJB3YIOT B TOM CJIy4dac, KOTd I'PYHTHI cialble U

HE MOTYT OTBE€YaThb HOPMAaJIbHBIM YCJIOBHUSIM cTpoutenbcTBa PBC u pganbHenmen ero
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AKCIUTyaTaIiH, 0 PUYMHU OOJIBIIOTO JaBICHUS OKa3bIBAEMOTO Ha TPYHT. Bo3HuUKaeT
HEOOXOUMOCTh B YIPOYHEHUU TPYHTOB - 3TO MOXKHO CJHIeNaTh MyTeM YIUIOTHEHHUS,
XUMHYECKOTO 3aKpEIUICHUST UM 3a0MBKH OCTOHHBIX MJIM TIeCUYaHbIX cBail. KpoMe Toro
CBaifHble OCHOBaHUS M (HYHAAMEHTHI TIIyOOKOTO 3aJ0XKEHHs, MEPEJAIONIie HArpy3Ky
OT COOpY>KeHUs Ha OoJiee MPOUHbIE TPYHTHI, 3aJIerarolie Ha OOJbIIeH ITyOHHE OT TO-
BEPXHOCTH 3€MJIH TaK )K€ SBIISIOTCS UCKYCCTBEHHBIMA OCHOBAHHUSIMU.

Y1I0THEHHE TPYHTOB MOKHO MPOM3BOJIUTH HECKOJBKMMH CIOCOOAMH, C MOMO-
IIBI0 KAaTKOB (BECOM CaMUX MEXaHH3MOB), C TTIOMOIIbIO TPaMOOBKH (YIapHBIM CIIOCO-
O60M), ¢ TOMOIIBIO0 BUOPATOPOB (BUOPAIIMOHHBIH CITOCO0).

MakcumanpHOTo 3(PexTa MOKHO TOOUTHCS BO BpPEeMs YIUIOTHEHHSI TIPU OTIpeIIe-
JICHHOH BIIQYKHOCTH TPYHTA!

— MecYaHble TPYHTHI 8-17% BIakHOCTH;

cynecyaHHble TpyHTHI 15-18% BraxkHOCTH;

cyriiuHkd 17-20% BaaxHOCTH;

TJIMHUCTBIE TPYHTHI 20-25%.

KaTku npuMeHsIoT TJ1aBHBIM 00pa3oM i YIUIOTHEHUS CBSI3HBIX TPYHTOB U JJIS
HEOOJIBIINX MO TOJIIMHE CIIOEB HECBSI3HBIX IPYHTOB. B mocnegHee Bpems MOJIY4YHIIO
pacnpocTpaHeHue yIUIOTHEHUE TpaMOOBKaMu, COpachIBAEMbIMU C PA3JIMYHBIX KPaHOB
win KorpoB. XKene300eTOHHbIE WM METAUNIMYECKUE IUIMTHI BECOM 1-2 T MOAHUMAIOT
Ha BBICOTY 1-2 M u Goinee u cOpachiBatoT BHU3. [Ipy TOM rpyHT yIUIOTHSIETCS Ha TIy-
Oouny 10 1 m. Takoli MeTOJ MOXKHO MPUMEHATh KaK JUISl CBA3HBIX, TAK U HECBSI3HBIX
rpyHTOB. BrOpupoBanue NpUMEHSIOT [Jsl YIUIOTHEHUS TOJBKO HECBSI3HBIX T'PYHTOB
IpyU TOMOILIM TJIYOMHHBIX BHOpaTOpoB. DTOT MeToa Haubosnee 3(p(EKTUBEH MpHU

YILLIOTHCHHUH IICCYAHBIX I'PYHTOB C COACPIKAHHUCM IIbIJICBATBHIX WM I''TMHUCTBIX YaCTHIL HC

oousee 20 %.
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3.1.3.1. UckyccTBeHHBIE OCHOBAHMA /1JIs1 PA3HBIX BUAOB CJIA0BIX TPYHTOB

K rpyHTam ¢ npocagjouyHbIMHU CBOWCTBaMU HEOOXOIMMO IPUHATH MEPHI 110 yCTpa-
HEHUIO 3TUX OTPULIATEIBHBIX CBOMCTB B Mpeeiax BCEW TOJIIM MPOCAIKH, €CIH 3TO
BO3MOKHO, JTM0O YCTaHOBUTH CBAalHBIA ()yHJIAMEHT, KOTOPBIM OYyJEeT MOJHOCTHIO MPO-
pe3aTh NPOCaJ0UYHYIO TOJIILY.

JUist HaOyxaromux IpyHTOB, HEOOXOIMMO IPOBECTH PAJl MEp, ATO - MOJHAS WU
JacTUYHas 3aMEHa CJIos HaOyXarollero IpyHTa Ha He HaOyXarollui; HCIOJIb30BaTh
KOMITIEHCHPYIOUIUE NIECYAHHBIE TOAYIIKH, MO0 YCTAaHOBUTH CBailHbIE (DYHIAMEHTHI.

Ecnu pesepByap miIaHHpyeTCsl CTPOUTh Ha, BOJOHACHIIICHHBIX IBLIEBATO-
[JIMHUCTBIX, OMOTEHHBIX IPYHTaX U Wjax, a pacueTHbIe 1ehopMaliii OCHOBAHHUS BBILIE
JOITYCTUMBIX, HEOOXOAMUMO MPOBECTH PA3IUYHBIE MEPONIPUATHS, TAKUE, KaK:

— YCTpPOMCTBO CBalHBIX ()yHIAMEHTOB;

- TIOJIHAs WJIM YaCTUYHas 3aMEHa TaKUX IPYHTOB Ha MECOK, 1e0eHb, 100 rpa-
BUIM;

- MPEenyCTPOMYHOE YIJIOTHEHHE I'PYHTOB BPEMEHHOM MEPErpy3KOH OCHOBAHUS
(IOmyCTUMO YIUIOTHEHUSI TPYHTOB BPEMEHHOW HArpy3kKou B NMEPHOJ TMAPOUCIBITAHUS
pe3epBYapoB B COOTBETCTBHH CO CIICIIHATBHON MPOTPaMMON ).

HekoTopeie rpyHTBl 001aal0T TaKUMU CBOMCTBaMH, Kak OOpa30BaHHME KapCTO-
BBIX MOJIOCTEN, ATO SIBJISIETCS OOJIBIION MPOOIEMOi, U MOXKET B JabHEHIIIEM MPUBECTH
K OCEJIaHUIO U MPOBAy 'PYHTA, U KaK CJIEACTBUE HAPYIICHUIO TEOMETPUN U JaIbHEN-
el paboTocrnocoOHOCTH pe3epByapa U JaKe K aBapUUHBIM CUTYalMsIM, U OTKa3am
paboTHI.

KapcToBble mosocTi — 3TO MOJIOCTH, 0OPa30BHIBAIOILIUECS B TOJIIE 3€MHOU KOPBI,
B pailloHaxX pachpeleseHusl JErKOpacTBOPUMBIX TOPHBIX MOPOJ, 3T MOPOABI MOCTE-
IEHHO pa3pyLIaloTCs, YTO NPUBOJUT K 00pa30BaHUIO KapCTOBBIX (HOPM, OCETAHUIO U
IpoBaJly TPyHTA.

[Ipu mpoekTUpoBaHUM pe3epByapa, BO3BOJMMBIX B pailoOHAaX € 3aKapCTOBBIBAHUS

HCO6XOﬂHNK)HpOHBBGCTHﬂMCpOHpHHTHH,KOTOpBK?HO3BOHﬂT‘HCKHKYHTH)O6paSOBaHHH
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KapcToBbIX nedopmanuid. K Takum MepaM OTHOCATCS: 3alOJTHEHHE KapCTOBBIX IMOJIO-
CTeH, 3aKperyieHNue 3aKapCTOBAHHBIX MOPOJ] M BBIMIEISKAIIEH TOJIIN; Pa3INIHbIEC BO-
JI03aIIUTHBIC MEPONPHUSITHS;, TTPOPE3Ka KAPCTOBBIX MOPO TITyOOKMMHU (yHIaMEHTaMH.
B 30Hax akTHUBHOTO 00pa30BaHMs KapCTOBBIX MOJIOCTEH pa3MeEIIeHHs PE3epPBYyapoB HE
JOITYyCKAETCS.

B ciywasx nmpumeHeHHs CBaifHBIX (DYHIaMEHTOB KOHIIBI CBail 3ariyOJsioT B Ma-
JOC)KUMAeMbIe TPYHTBI, 9TO OOECIICYMBACT HEIOMYIICHUE MPEAeIbHbBIX AehopMaIiuii
pe3epByapoB. [IpuMeHsIOT cBaifHbIe OCHOBAaHMS, KaK 1O BCEH TUIOIIAIU JHA Pe3epBya-
pa (cBaifHO€ 1OoJie), TaK U TOJBKO MO CTEHKOU pe3epByapa (KOJIbIIEBOK).

Ecnu mocne, mpuMeHsist Bcex MEpONPUATHH, MMOTHOCTHIO HE UCKITIOUEHA BO3MOK-
HOCTh TIPEBBIIICHUE MPEACIbHBIX AchopMalnii, MO0 MX MPUMEHEHHE HEIeIeco00-
Pa3HO C SKOHOMHYECKOW WJIM WHXEHEPHO-TEXHUUYCCKON TOUYKU 3pEHUS, HEOOXOIUMO
IPEeIyCMOTPETh KOMIIEHCATOPHI B y3J1aX MOJIKIIIOUeHUs TpyOonpoBoaoB. Komriencaro-
pBl — 3TO CHENHAIbHBIE YCTPONCTBA, KOTOPhIE 00ECIEUYMBAIOT MPOYHOCTh M HAMIEXK-
HOCTh Y3JIOB TPU OCajKe pe3epByapoB. Kpome Toro HeoOXoAMMo MpeayCMOTPETh
YCTPOMCTBA sl BRIPABHUBAHUS PE3EPBYaPOB.

B paiioHax ¢ BeYHOMEp3JIbIMH TPyHTaMH, TPU HCIOJB30BAaHUU TPYHTOB, IIO
MIPUHITUITY COXPAHEHUSI TPYHTOB B MEP3JIOM COCTOSTHUH, B TIEPHOJBI CTPOUTEIILCTBA U
AKCIUTyaTallii HEOOXO0UMO MPETYCMOTPETh 3aIUTY OT BBICOKMX TEMIEpaTyp XpaHu-
Mo# HeTH He(pTempoAYKTOB B pe3epByape. [l 3Toro ycrpauBaroT MpOBETPUBACMBIC
MOJTONbS («BBICOKHI POCTBEPK»), MO0 MCIONB3YIOT TEIJION30JISIIIMOHHBIE MaTepua-
JbI B COUYCTAHWH C TPHUHYIUTEIBHBIM OXJIKICHUEM TPYHTOB — «TEPMOCTAOUITHU3AIIH-

el.

3.1.4. YkpenjieHue rpyHTa OCHOBAHUS

Ha cnalpix rpyHTax mpu CTPOMUTENLCTBE BEPTUKAJIBHBIX CTAJILHBIX Pe3epByapax
BO3HUKAIOT HEPABHOMEPHBIE OCAJKH OCHOBAHUSA, YTO HE MOXKET HE BIMATH HA Jajlb-

HEUIINI CPOK CIIyKObl M €r0 TEXHUYECKHUE XAPAKTEPUCTUKU BO BPEMsl SKCILTyaTallUu.
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[To »TO¥ MpUYMHE TPU CTPOUTETHHO-MOHTAKHBIX pad0Tax Ha TaKUX IPyHTaX HEOOXO-
JTMMO TIPOBECTH CIEIUaIbHbIE pa0OTHI IO MOATOTOBKHA OCHOBAHUS IO PE3epPBYyap.

TpeboBanust K TPYHTOBOM MOIYIIIKE OCHOBAHMSI IO/ PE3EPBYap:

1. T'pyHTOBBIE TOIYIIKH JOKHBI OBITH BBITIOJHEHBI U3 IMMOCIOWHO YIIOTHEHHO-
ro BIQXHOTO TPYHTa, MOIYJb AehOopMariiii KOTOPOTO TOCIE YIIOTHEHHS JIODKCH
obITh He MeHee 15 MIla, koaddunuent ymmotaenus — ve meree 0,90;

2. YKIJIOH 0TKOCa TPYHTOBOM MOAYIIKHU J0JKEH ObITh He Ooree 1:1,5.

3. HlupwHa TOPH3OHTAIBHOW YAaCTH TOBEPXHOCTH MOMYIIKH 3a IMpeaejamu
OKpaiiky JODKHA OBITH paBHA: IS pe3epByapoB obbeMoM g0 1000 m® - 0,7 M, Gomee
1000 m*® — 1,0 M, He3aBHCUMO OT 00BEMA, B palioHa ¢ CEeHCMUYECKON aKTUBHOCTBHIO OT
7 6anoB u 6osiee — 1,0 m.

4. TloBepXHOCTH MOIYIIKH 3a TIpeneaMu IepuMeTpa pe3epByapa (rOpu30HTAIb-
Hasl ¥ HAKJIOHHAs YaCcTH) JOJKHA ObITh 3aIlUIIIEHA OTMOCTKOM.

Kpome Toro cymectByer paziuyHbie METOJbl YKPEIUICHHs] TPYHTa OCHOBAHUS
(6e3 ero 3aMeHbl).

|. Merox npeaBapuTeIbLHOI0 HANOJIHEHNUS pe3epByapa

OnuH w3 HamboJee YacToO WCIOJB3YEeMBIX Ha MPAKTUKE METOIOB YIUIOTHCHUS
TPYHTOB OCHOBAaHMsI, & TaK K€ YJIYYIICHHE MX CTPOUTEIHHBIX CBOWCTB, MPUMEHSIOT
npenBapuTeIbHoe, MO0 YaCTUYHOE HamoJHeHue pesepByapa. Crnocob siBisieTcs Jo-
BOJIBHO TMPOCTBIM M JEIICBBIM, DTOT CIIOCO0 JOCTATOYHO MPOCT U JEIICB, TaK KaK I0-
JIe3HAasl Harpy3Ka pe3epByapoB Ha OCHOBAHHE 3HAYMUTENILHO IMPEBBIIIACT HATPY3Ky OT
BECa CTPOUTEIIBHBIX KOHCTPYKIIMH U MOKET OBITh OBICTPO TIpHiIOKEHa U cHATa. Ho, He
CMOTpSI Ha OTHOCHTEIIEHO HEOOJBIITYI0 CTOMMOCTD, JaHHBIA METOJ] UMEET PSIT TEXHO-
JIOTUYECKUX CIIOKHOCTEN W 3aHUMAET JJIUTEILHOE BPEMS, TOATOMY €ro JIydIlle MpruMe-
HATH MPU HATMYWHU CYIIECTBEHHOTO BPEMEHHOTO pe3epBa.

Il. MeToa ynJ10THEHUS OCHOBAHNSI TJIyOUHHBIM BOJONOHMKEHNEM

OTOT METOJ MOXHO TPHUMEHSTh Ha CTPOUTEIBHBIX IUIONIAIKAaX, Ha KOTOPBIX

UMEIOTCS TPYHTHI, 00J1aJIatoIie BhICOKOM Bojootnauei. Hanbomnee adpextuBHOE HC-
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M0JIb30BaHUE TPHU CTPOUTENILCTBE pe3epByapoB B ycioBusix Kpaiinero Cesepa, mo-
CKOJIbKY OTKAau4Ky BOJbl MOYKHO OCYIIECTBIJIATh KPYIJIBbI T'OJ U3 CJIOEB IPYHTOB, pac-
MOJIOKEHHBIX HUYKE TPaHUIbI CE30HHOTO MMPOMEP3aHUsI.

JUtst 3TOr0 MeToAa MCIOJIb3YeTCsl BOJONOHHU3UTENBHOW YCTaHOBKH. B cocTaB
JAHHOM YCTAHOBKHM BXOZAT KOJIOALBI-CKBRXXHHBI, KOTOPBIE PACIIONararoTcs Mo Kparo, a
OJIUH B IIEHTPE OCHOBaHUs. MakcUMallbHOE MOHM)KEHUE MOJA3EMHBIX BOJ COCTaBUIIO
8 M, OTKauKa MPOU3BOIMIACH IO Hauajga CTPOUTENHCTBA U B MEPUO] THAPABIMUECKOTO
UCIIBITAHMUS.

I1l. MeToa ymiioTHeHs OCHOBAHUSA HACHINBIO

JU1st TOro MeTo/1a UCIOJIB3YETCSl HACHITb BBICOTOM B HECKOJIBKO METPOB, HArpy3-
KH OT HACBIIIM BBIIEPKUBAIOTCS HECKOJIBKO HENEb 10 Hayaja MOHTa)Ka pe3epByapa.
JUist paBHOMEpPHOW OCAJKM IMOBEPXHOCTH HENPOYHOrO CJIOS TPYHTAa HUCHOJIb3YETCs
HACBINb C IEPEMEHHOM BBICOTOM. DTOT METOJ JACT IOJOKUTEIbHBIA PE3yJIbTaT, TOJIb-
KO B TOM clly4yae, eciu npurpys Oyzer B 1,5-2 pa3a Oosbliie yeM Harpy3ku OT 3amoj-
HEHHOTO pe3epByapa. s pezepByapoB ¢ OOJBIIMMHU pa3MepamMu HACBIb MOXET J10-
cturath 8-10 M, a mepuo/ BBIACP>KKH 3aHUMATh HECKOJIbKO MecsieB. YToObl OCHOBa-
HUE€ TOJi CTEHKOW OBLJIO JOCTATOYHO YIUIOTHEHO HEOOXOJMMO BO3BOJWUTH HACHIINb
OOJIBIIIYIO TUIOLIAIU 3aCTPOUKHU pe3epByapa. Ho, He cMOTpsi Ha TOBOJBHO 3(PPEKTUB-
HBIA METOJI, €ro IVIaBHBIM HEIOCTAaTKOM SIBJIETCA OOJIbIION 00BbeM 3eMIISIHBIX paloT,
4YTO KpailHe 3aTpyAHHUTENbHbIM B ycnoBusix Kpaiinero cesepa 3amagHoir Cubupu c
JUTUTEIBHBIM NIEPUOJIOM 3UMBI C HU3KUMH TEMIIEpaTypaMHu.

IV. MeTtoabl XMUMHY€CKOI0 M TEPMHUYECKOI0 3aKpeNJIeHHs TPYHTA

B ycnoBusix onbITOB OBLIO MPUMEHEHO 3aKpEIjIeHue IPYHTOB OCHOBAHUI pe3ep-
ByapOB BEPTUKAJIBHBIX CTAJbHBIX C MOMOIIBI) WHBEKIIMOHUPOBAHUS XUMHUYECKH AK-
TUBHBIMU BEIIECTBAMH, & UMEHHO 3JIEKTPOXHUMHUYECKOE 3aKPEIUICHHE PACTBOPOM XJIO-
PUCTOrO KanbIUs. ITOT METOJ KpaiHE JOpOr U €ro NPUMEHEHHE Ha CTPOUTEIbHBIX
MJIOMIAIKAX CO CIA0BIMH TPYHTaMHU, 3aJIETA0IIMMH Ha OOJBITYIO TIyOUHY SIBIISIETCS HE

NEPCHEKTUBHBIM, IO MPUYMHE SKOHOMHUUYECKON HELETIECO00PA3HOCTH.
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KpowMme BbIle TIepeunciIeHHBIX METOI0B Ha CIA0bIX IPYyHTaX MPUMEHSIOT O0XKHUT
Ha 3HaYUTENbHYIO0 TIyOrHY, KOTOpas MOXxeT nocturath 10 M u 6onee. Y atoro metoaa
€CTh CYIIECTBCHHBI HEIIOCTAaTOK, OH CBS3aH ¢ OonbpImuM pacxomoM TorumBa (80 —
100 kr ma3yTta Ha 1 M. M CKBa)XHHBI), JKOHOMUYECKH HE BBITOJIHO, TPATUTH OIPOMHBIE

CYMMBI JICHCT HA YIJICBOJOPOAHOC ChIPLEC.

3.2. ®dyHaaMeHTHI O] pe3epByapbl BepTUKAJIbHbIE CTAJIbHbIE

@dyHIaMEHT - 3TO YacTh COOPYKCHHsI, Mepelarolas Harpy3Ky OT Beca COOpYKe-
HUS Ha TPYHTBI OCHOBAHMSI U pacIpeessionias 3Ty Harpy3Ky Ha Takyro IJIOMaib OcC-
HOBaHMsI, TPU KOTOPOH 1aBJIE€HUS 1O MOJIOIIBE HE MPEBBIIIAIOT PACUETHBIE.

B 3aBucumoctu ot popMbl PyHIaMEHTHI HOAPA3AEISIOTCS Ha:

—  CIUIOLIHBIE, B BUJE IUIUT 10/ BCEM COOPYKEHHUEM;

— JICHTOYHbIE, PACIIOJIOKEHHBIE TOJIBKO MOJI CTEHON COOPYKEHMUS,;

— cTon04YaThie B BUJIE OTJCIBHBIX OTOP.

Be16op Tuna gyHgameHTa nox pesepByap 3aBUCUT OT MHOTHX (PaKTOPOB, CAMbIM
Ba)XHBIM, KOHEYHO SIBJISIETCS] TPYHT, €T0 XapaKTEPUCTHKHU (CKAaTHE, TyIHHUCTOCTh, Ce-
30HHOE ITpOMEep3aHue, rIyOruHe 3ajeranus u mp.), oOT o0beMa pe3epByapa, a Tak K€ OT
BEJIMUMHBI HArPY30K KOTOPBI OyaeT nepenaBatbest Ha rpyHT. Haunbonee parponaibHO
MCIOJIb30BaTh (DyHAAMEHTHI HA €CTECTBEHHOM OCHOBAaHUH, MO MMPUYUHE TOTO, YTO 3TOT
croco® HauOosiee JeneBblid, ¢ MOJHBIM MM YaCTMYHBIM OTKAa30M OT CBail MoOJ JHU-
IIeM pe3epByapa.

[lepen ctpoutenbcTBOM GyHIaMEHTa HEOOXOAUMO TPON3BECTH OTBOJ] TPYHTOBBIX
BOJI M OCAJIKOB U3-TI0]] IHUIIA pe3epByapa.

Bce paboTel mo ycTpoicTBY (pyHAaMEeHTa MO pe3epByap MPOBOIATCS 10 Havaa
ero MoHTaxa. [IpoekTHyr0 OTMOCTKY ocHOBaHHsS ((pyHIaMeHTa), (yHIaMEHT IO
[IAXTHYIO JIECTHUILY U ONOPBI TOJ MOABOJAIINE TPYOOIPOBOABI PEKOMEHIYETCS BbI-

MOJIHATH MOCJIE MOHTaXa METANIOKOHCTPYKIIUI pe3epByapa.
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CBITTKOMU.

3.2.1. KoJbleBoii kejie300eTOHHbIH (pyHIaMeHT

CDYHI[aMeHT nmoa CTCHKY AOCTATOYHO 4YaCTO HPAKTHUKYCTCA B COUCTAHUU C IIOA-

CTEHKA

PESEPBYAPA ™\

APEHAXHAR
TPYGKA
(YKRON 1:100)

1

OHULIE PE3EPBYAPA

AHWUIE PE3EPBYAPA

rMAPO®OEHHA CNOA

ACOANLTOBAR CTAXKA

YNAOTHEHHEA NECOK

[UEXAR MEMEPAHA

TUBKAA MEMBPAHA

KO/IbLEBOA X/6 ®YHAAMEHT

YNAOTHEHHHA MENKUA WEBEHD

FPYHT

reyHT

YKNOH 1:100

KPYNHUA WEBEHD
APEHAXHEA)

Puc. 3.2 KomnpieBoii xene300eTOHHBIN QyHIaMEHT

KonbieBoit sxene300eToHHbIN QyHIaMeHT (puc.3.2) UCTIOIb3YETCS IPU HATUYUHU

3HAYUTEIBHBIX KOHTYPHBIX Harpy30kK Mo NepUMETPY CTEHKH WJIM MPU HEOOXOAUMOCTH

YCTaAaHOBKH aHKCPOB.

[Iupuna xonbileBOro GyHIAaMEeHTa 0JbKHA ObITh HEe MeHee 0,8 M 1iist pe3epBya-

poB o6BseMom 10 3000 M® u He Meree 1,0 m1st pesepByapoB 06beMoM cabime 3000 M.

TonmuHa »xene300eTOHHOTo KoJiblia puHuMaetcs He MeHee 0,3 M. [1]

Takas xoHCTpyKIHsS QyHIaMEHTa 00ECIIeUnBAET YCTOMYMBOCTh MPUDPYHIAMEHT-

HOTO CJIOA (HOI[CBIHKI/I), IIpHU 9TOM, HC YBCIIMYHBAsS JKCCTKOCTHU y3Ji1da COIIPSKCHUA THH-

ma co creHkoil. Kpome Toro JaHHasi KOHCTPYKIHMS HE BIMSET HA HEPABHOMEPHOCTh

OCaJIKU pe3epByapa.

WNuorna s¢dextuBeH pyHIaMEHT B BHJI€ KOJBLEBOM CTEHKH, KOTOpasl, Mpope3ast

ciaOble BEpXHHUE CJIOM TPYHTA OCHOBAHUS, MOXET MepeaTh HArpy3Ky Ha MOACTHIIAI0-

mIKUe€ IIJIOTHBIC CIIOH.

[Ipu cTpouTensCcTBE pE3EPBYapOB B CEUCMUUYECKUX PalilOHaX HAJTUYUE KOJIBLEBOTO

Kese300eToHHOro (yHIaMeHTa sBisieTcs o0si3arenbHbIM. [llupuHa Kosblia m0mKHA

ObITh HEe MeHee 1.5 M, a TommumHa He MeHee 0,4 M. [1]
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Ha mpakTuke mpuMeHSII0OT COBMECTHO C MOCHITKAMHU KOJBIIEBbIE (DYHIAMEHTHI U3
rpaBusi win 1ieOHs. JKene300eTOHHbIE KOJbIEBbIE (YHAAMEHTBI, PACIOIO0KEHHBIC
HETIOCPEICTBEHHO IO/ CTEHKOM, a Takke (hyHIaMEHTHI B BUJE JKEIe300€TOHHOM IMO/I-

TIOPHOM CTEHKHU, HaXOJIIIEHCs 3a peieiaMu pe3epByapa (puc 3.3).

a) 0)

‘\! .’\
! 3 i
5 )
A/' ,,‘—-—"
L 0
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NN

Puc.3.3 ®ynnamentsr PBC
a), B) rpaBuiiHbIc; 0) B (hopMe Kelle300€TOHHOTO KOJIbIA; T') B BUJIE MOTIOPHOM CTCHKH;
1 — moxceinka u3 rpasus; 2 — creika PBC; 3 — ngaumme PBC; 4 — ynuioTHeHHBIH necok; 5 — necyaHas 3achlika; 6 — IpyHT
OCHOBaHHS; 7 — )Kelle300eTOHHOE KOJIbII0; 8 — actansT; 9 — moaceinka; 10 — BeIpaBHUBAIOIINHN clioi; 11 — npeHaxHOe
otBepcrue; 12 — [IBX-ttenka; 13 — /6 miura

B cnyuasx, eciiv KOibIO YyCTPAUBAIOT B BUJIE MMOIIIOPHON CTEHKH, TOT1a MOJICHIT-
Ka BBITIOJIHSETCA U3 MECYaHHO-TPAaBUMTHON CMECH.

Kene3oberonnnle (yHIAaMEHTBHI NPOM3BOIAT W3 MOHOJUTHOIO KeJe300eTOHa,
[IPU ATOM MOTIEPEUYHOE CEUCHHUE UMEET MPSMOYTOJIBHYIO opMmy.

CymiecTByeT emie KOHCTPYKIMH (pyHIaMeHTa pe3epByapa Ha €CTECTBEHHOM OC-
HOBAHUU CO IEOCHOYHBIM KOJIBIIOM IO CTEHKOM. Y Takoro ¢pyHIaMeHTa OcCajKa Co-
ctaBisgeT 15 cM. OcoOeHHOCTh Takoro (hyHIaMEeHTa COCTOUT B TOM, YTO MOJi CTEHKOMN
UCIIOJIb3YET HE TECOK, a MEOCHb IS CO3/IaHusl eO0EHOUYHON WM TPaBUIHOW HACKITH

BBICOTOM HE MeHee 60 cM, mupuHoii o Bepxy 1-2 M. (puc. 3.4)
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Puc.3.4. Ilogymka 3 me6us mox crenkoit PBC.
1 — npenaxkupie TpyOKH; 2 — KOJIBIIEBAs MOMYIIKA; 3 — acanbT; 4 — THAPOU3OIIALHMS; 5 — CTEHKa;
6 — mockInKa U3 MEeOHs; 7 — MECOK; 8 — mecyaHasi MmoayIIka

[lebenp yknagpiBaetcs cnosmu 1o 0,2 m, u tpamOyercd. [log auumem no Bcei
€ro IUIOCKOCTH YCTpawBalT IieOeHYaThii cioil (6, puc.3.4) TONMMHON HE MEHee
0,1 M, ¢ 3aKJIaKOM APEHAKHOM TPYOKOM TMaMeTpOM paBHBIN 9 cMm.

[Ipu cTpouTenbCTBE pe3epByapoB € OOJBIIUM 00BEMOM, UCHOIB3YIOT KOHCTPYK-
IIUU B KOTOPBIX, MOJ THUIIEM YCTaHABIUBAETCA MECUYAHBIA (PYH/IaMEHT-TIOJICHINKY, a
MOJ] CTEHKOM pe3epByapa >Keie300€TOHHBIN WM KOJbLIEBOW (PyHIAMEHT, B 3aBUCUMO-
CTH OT TUIIA TPYHTA.

[Tonchinky HEOOXOAMMO C BHEUIHEM CTOPOHBI (PyHIaMEHTa HEOOXOAMMO yCTa-
HaBJIMBATH MO]I MOJIOTMM OTKOCOM 1:5, B HIkHeM yacTu. Haceinb HeoOXxoaumo o6opy-
JI0BaTh JPEHAKHBIMU TPyOKaMU W 3alMINAOT achaabTOBBIM MOKpBHITHUEM. Mexmy
JTHUIIIEM pe3epByapa U xKene300€TOHHBIM KOJIbIIOM (QyHIaMEHTa HEOOXOAMMO YCTaHO-
BUTh aMOPTU3aLIMOHHBIN acanbToBbIN cI0M paBHbIi 0,2 M.

[Tecuano-rpaBuiiHy0 MOIYIIKY MOKPBHIBAIOT ac(haabTOBOM dMYJIbCHEH U IIEMEH-
TOM, IOCJIE€ YETO YKATHIBAIOT JJIsl YIUIOTHEHUS. DTO JENaeTcs Uil TOro, YTOOBl CHSTh

4acTh HAarpy3KH ¢ NOJIYIIKH U NIEPEIATh €€ Ha KEIEe300€TOHHOE KOJIbIIO.

3.2.2. (MdyHAAMEHT B BU/I€ CIJIOIIHOM KeJ1e300e TOHHOM MJIUThI

CymiecTByIOT yHIAMEHTHI B BUJIE CIUIOIIHOMN YKeJIe300€TOHHOM TIIUTHI (purc.3.5)
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OHWLUE PE3EPBYAPA OHWIWE PE3EPBYAPA
g;g—:xﬂp - ACTANGTOBAA CTSKKA FMAPOGOEHHA CJION
THBKAR_MEMBPAHA [ MBKAR MEMEPAHA
\1 X /6 KONbLO OYHIAMEHTA X/6 NNUTA OYHOAMEHTA
FPYHT FPYHT
" YKAOH 1:100
peenaxnan 1 ||
KAHABKA

e
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/ A
OIS

(&

A—A
CTEHKA
/ PE3EPBYAPA
ACPANBTOBAA OAHWUULE

/ PESEPBYAPA

TMBKAR
MEMEPAHA

APEHAXHAR
DYHOAMEHTA KAHABKA

Puc. 3.5. ®yHnaMeHT B BHIIE CIDIONIHOM xKele300eTOHHOH TUTUTHI

Taxue ¢pyHIaMEHTBI pEKOMEHIyEeTCs YCTAaHABIIMBATD O] PE3epBYyaphl JUaMETPOM
He Oonee 15 M, Ha HAMEP3NBIX TPYHTAX ISl BCEX pPE3epBYyapoOB HA MEP3JbIX TPYHTaX, a
TaKKe ISl BCEX Pe3epBYyapoOB MPU XPAHEHWH B HUX ITHIMPOBAHHBIX OCH3WHOB, pEaK-
TUBHOTO TOIUIMBA WM WHBIX SIOBUTHIX MPOAYKTOB. [l 0OHapyXeHHUsI BO3MOXKHBIX
MPOTEUYEK MPOAYKTA >KeJie300€TOHHAs TUIMTA JOJHKHA UMETh YKJIOH He MeHee 1 % ot
IICHTPA K IIEPUMETPY, a TAKXKE PaJHaIbHO PACIOJI0KECHHbBIC IPEHAKHBIC KaHABKH. [1]

[Ipu Takux (yHAaMEeHTax pe3epByap OMMPAETCS Ha KEJNe300€TOHHYIO IUIUTY,
YCTaHOBJICHHYIO JTMOO Ha MOBEPXHOCTU OCHOBaHHUSA, JIMOO HUXKE MJIAHUPOBOYHOM OT-
MeTKU. JKene300eToHHas CTEHKA MO MEPUMETPY IUTUTHI 3ariayOusieTcs HUXKE ee Io-

AOIIBBI U CIIYXXUT AJIsI CHUXKCHUSA OOKOBOTO NEpEMCIICHUA I'PYHTA.
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3.2.3. Caaiinble pyHAaMEHTBHI

CDYHI[aMeHTBI TaKOI'O THIIa HMCIIOJB3YIOT, KaK IIpaBHJIa HAa CTPOUTCIBbHBIX IIJIO-

maakax co clIa0bIMH I'pPyHTaMHu. Kaxk moka3niBaeT OIIBIT, YTO IIPH ITOMOIIN CBail MOXKHO

TOOUTBHCS TOMYCTUMOIO YPOBHS OCaJIKU pe3epByapa.
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Puc. 3.6: Craiinbiit pynnament PBC:

1 — pe3epByap; 2 — mIuTa pOCTBEpKA; 3 — ciabas MOpCKas INKMHA; 4 — IUIOTHAS IJIMHA

[Ipu cTpouTensCTBE pe3epByapoB C YCTPOMCTBO CBAWHBIX (DYHIaMEHTOB

HC BCC-

raa yaacTcs IoOJIyduTb JKeJTaeMBbI pe3ysIbTaT, IIpU 3TOM KaAIIMTAJIOBJIOKCHUS HMHOIA

IPUOMKAIOTCS K CTOMMOCTH CaAMHUX METAJNIOKOHCTPYKITHH.

WNHorna npu ruporchbITaHUSAX ObLIN 3a(pUKCUPOBAHHBIE CITy4ae 0CaJKa OCHOBA-

HUS CBalHOro (PyHJaMEHTa MpeBbIIIaa MPOEKTHYI0, U COCTaBIIsAIa A0 MOJOBUHBI Be-

JUYUHBI OCAJIKH, TIPETyCMOTPEHHOM Ha BECh CPOK CITY>KObI pe3epByapa.

HesddextuBHOCTh MpUMEHEHHs CBaHBIX ()YHIAMEHTOB IPU CTPOUTEIBCTBE pe-

3epByapoB, OOBACHSETCS TE€M, YTO MPH OOJBIIMX pa3Mepax (yHIAMEHTOB B IUIaHE

CBad, JUIMHA KOTOPBIX cocTamisieT oObraHo 0,25 nuamerpa pesepByapa U MEHEe, OKa-

3bIBAOTCs B 30HC ﬂCﬁCTBHH HanOOJILIINX BCPTHKAJIBbHLIX HaHpH)KeHI/II\/’I B OCHOBaHHU

pesepByapa. IloaToMy HEKOTOpOE€ YMEHBIICHUE HAMNPSHKEHUH 3a CUeT YBEIUYECHUS
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[IIyOMHBI 3aJI0KEHUSI YCIOBHOTO (PyHIaMEHTa Majlo CKa3bIBAE€TCS HAa OCAJKE TAKOTro
dyHIameHTa.

Kpome Toro ucnosb3oBaHre CBalHBIX (PYHIAMEHTOB MOXKET OBbITh JJaXe OKa3aThb-
Csl OTIACHBIM, 3TO CBSI3aHHO C TEM, UTO MHOTIa Ha OOJBIINX ITyOMHAX B OCHOBAHUU pe-
3epByapa MOTYT HaXOAUTHCS CIIOU C)KHUMAEMbIX TPYHTOB. OOHAPYKUTH CIOU C TAKUMH
TPYHTAMH HE BCET/la MPEICTABISETCS BO3MOXKHBIM HM3-3a PA3JIMYHBIX TEXHUYECKUX
CJIOKHOCTEH, KOTOpPBIE MOTYT BOBHUKHYThH ¢ OypeHHeM U 0TOOpoM 00pa3lioB rpyHTa €
OOJIBIIINX TITYOHUH.

CyIiecTBYIOT pa3nyHble KOHCTPYKUIMU CBaHBIX (YHIaMEHTOB HJsi CJIa0BIX
TPYHTOB!:

- (yHaaMeHThI ¢ 3a0MBKOM CBail O]l BCEM JTHUIIEM U K€JI€300€TOHHBIM POCT-
BepkoM, (CBaum 3a0MBAIOTCS IMOJI BCEM JTHHINEM B BHJE CIUIOIIHOTO CBAHOTO IOJIS C
paccTosIHUEM MEKIY CBasiMu 1 M);

- KOJBIIEBOM CBalHBIN (DYHIaMEHT;,

—  KOJIbLICBOM CBaHBINA (PYHIAMEHT CO CMEILICHUEM.

3.2.4. KoHcTpykuuu ¢(yHIAaMEHTOB /Jisi CTPOUTEIbCTBA pe3epByapoB B

CJIOKHBIX Te0JJOTrH4YeCKHX YCJI0BHUAX

[Tpu 60mBIION TOJNIM TPYHTOB CO CIAOBIMU HECYIIMMU CIIOCOOHOCTSIMU IS TO-
ro, 4YToObl MPEAYNPEIUTh HEPABHOMEPHYIO OCAJKy OCHOBAHMS, HEOOXOAUMO YBEIU-
YUTh )KECTKOCTh KOJIbIEBOro (yHIaMeHTa. i 3TOro CTOUT MCTIOIb30BaTh UCIOJB30-
BaH MAaCCHBHBIM JICHTOUHBIN KeJIe300€TOHHBIN (YyHIAMEHT MOJI CTEHKY pe3epByapa,
KOTOPbIN 00€CIeYUBAET JOCTATOYHYIO )KECTKOCTh KOHCTPYKIIHMMA [0 OKPYHOCTH.

['maBHBIM KpUTEpUEM JJIs OTIPEIEICHHS BBICOTHI (DyHAaMEHTA IO/ pe3epByap siB-
JSeTCA YCIIOBUE 3aryyOJICHHs] TMOAOIIBBI HM)KE€ TPAaHULBI CE30HHOTO IMPOMEp3aHUs
rpyHTa. YToOBl YMEHBIINTH BHICOTY (PyHIaMEHTAa HY>KHO YCTPOUTH yCTpamBaTh IMPO-
MEXYTOUYHYIO 11I€0CHOYHYIO MOIYIIKY, 00eCreunBaloulyto neperadyy Harpy3ku oT pe-
3epByapa Ha QyHIaMeHT. B cBs3u ¢ Tem, 4TO Harpy3ka Ha Takod (pyHIaMEHT OYEHb

MaJia, TO IIomaab IIOIICPCYHOI'O CCUCHUA MOXKCT OBITH CPaBHUTCIBHO HEOOJIBIION,.
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@DyHITaMEHT 10 CTOPOHAM OOCKINAEeTCs] HEMYYHHUCTBIM MaTEPUATIOM.

YrtoObl BBIPOBHATH Kpail pe3epByapa IMpH HEPAaBHOMEPHBIX OCAJOK, MO KOHTYPY
dbyHIaMeHTa o1 MpOCeBILIEeN YacTh pe3epByapa B MEOCHOYHOM MOAYIIKE BHIMOIHSAIOT
MPUSAMOK U YCTaHABJIMBAIOT MOJABEMHOE YCTPOKMCTBO (HAIpUMEP, TOMKpAT), OMHPar0-
muiics Ha xene300eToHHbI GpyHmament. [locie moabemMa kpas pesepByapa Ha HEO0O-
XOJIMMYIO OTMETKY MOJIbEMHOE YCTPONCTBO CHUMAIOT U IIPUSIMOK 3aChITIAIOT.

VY pe3epByapoB UMEIOIINX OOJBINON 00BEM BO3HUKAIOT Y3JIOBBIE MOMEHTHI B Me-
CTax MPUMBIKAHUS CTEHOK K JHUILY, OHU BIUSIOT Ha HAMPSHKEHHO — JAe(OpMUPOBaAH-
HO€ COCTOSIHHE JHHINA U OCHOBAaHUS MOJ HUM. UTOOBI CHU3HUTH KPYTSIIUA MOMEHT
MOKHO HCIOJIb30BAaTh KEJI€300€TOHHOE KOJIBIIO, YCTPOCHHOE MO BHEIIHEMY KOHTYPY
CTEHKH pe3epByapa COBMECTHO C METANIMYECKUMHU peOpaMU KECTKOCTHU B BUJIE PaCKO-
coB (puc.3.7). Uucmo packocoB ompeensieTcss KOHCTPYKTUBHO HIIM PAacyeTOM B 3aBH-

CHMOCTH OT 00beMa pe3epByapa.

B e e g e R A T

Puc. 3.7 Ycunenue y3i1a NpUMBIKaHNS CTEHKH K THUINY:

1 — mecuaHast MOACKHITIKA; 2 — PACKOCHI; 3 — Keyne300eToHHOe KombIlo; 4 — ctenka PBC; 5 — maume PBC;
6 — ocHoBanue

3.3. Ilpuemka ocHoBaHus U pyHAaMeHTA

[Ipu npuemke ocHOBaHMS U (PyHIAMEHTa O]l pe3epByap, OHU JIOJKHBI COOTBET-
CTBOBaTh TpeOOBaHUSAM pabouux uepTexel mpoekra. CoriacHo HEOOXOIUMO MpOBe-
PUTH:

- MPaBUILHOCTH Pa30MBKHU OCEH pe3epByapa;

et
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- Hamyrue 0003HAYEHHOTO LHEHTpa OCHOBAHUA (B LHCHTPE AOJIKCH OBITH 3a-

ouT 3HaK U3 TpyOs! MameTpoM 1, 40 MM Ha rayouny 500 - 600 mm);
- COOTBETCTBHUE YKJIOHA OCHOBAHUS MPOCKTHOMY;
- OTMETKHU MOBEPXHOCTH OCHOBAHUS U (PyHIAMEHTA;
- o0ecrnieueHre 0TBOIa MOBEPXHOCTHHIX BOJ OT OCHOBAHMS,;
- COOTBETCTBUE TUIPOU3OIALIMOHHOTO CJI0S IPOCKTHOMY;

- COOTBETCTBUE (PyHIaMEHTA IMOJI IMAXTHYIO JICCTHUILY TPOEKTHOMY. [1]

JIto6oe oTkIOHEHHE OT (PU3UYECKUX Pa3MEpPOB OCHOBAHUM M (HyHAAMEHTOB HE

JOJDKHO TIPEBBIIIATh BEJIMYHMH YKa3aHHBIX B Ta0J. 3.1 [22]

JomycTuMble OTKJIOHEHHS OT (PU3HYECKUX pa3MepoB

Taoauna 3.1

IIpenesbHOe OTKJIOHEHHE NIPH N A-

HaumeHoBaHHe mMapaMeTpPoOB
MeTpe pe3epByapa, MM

o 12 m ;T 12 m 0 25 oT 25M
| OTMeTKa IIeHTpa OCHOBAHUS TIPH: |
1ockom |0; +10 |jo; +20 |0; +30 |
|c MOJIBEMOM K LIEHTPY ||O; +20 ||O; +30 ||0; +40 |
|c YKJIOHOM OT LIEHTpa | 0; —20 | 0; =30 | 0; —40 |
OTMETKH TOBEPXHOCTH TIEPUMETPA TPYHTOBOTO OCHOBAHUS, OIIPEICIISICMbIC B 30HE PACIIONIOKEHUS
CTEHKH:
|paSHOCTI> OTMETOK CMEKHBIX TOUEK, Yepe3 KaKIble 6 M ||i6 ||ﬂ:8 ||- |
|pa3HOCTB OTMETOK JIFOOBIX IPYTUX TOUYEK ||12 ||16 ||- |

OTMeTKH NOBEPXHOCTH KOJIBLIEBOTO (yHIaMEHTa (THAPOU30JIUPYIOLIETO CII0s), OTpeeieMbIE B
30HE PacOJIOKEHUS CTCHKU:

|pa3HOCTB OTMETOK CMEXHBIX TOUEK, Yepe3 KaxKJple 6 M ||i8 ||i8 ||i8 |
|pa3HOCTB OTMETOK JIFOOBIX IPYTUX TOUYEK ||+12 ||i12 ||i12 |
|HalHHa KOJIBIIEBOTO (DYHIAMEHTA, Yepe3 Kaxapie 6 M ||O; +50 ||O; +50 ||0; +50 |

Hapy>xHblil AuaMeTp KoJIbLEeBOro (GyHIaMeHTa, YeThIpe
n3MepeHus (mog yriaom 45°)

+20 Ot +40 1o -30 [|Ot +60 o -40

TonmuHa ruIpon30IUPYIOIIETO €10 HAa TOBEPXHOCTH

+5 +5 +5
KOJIBLIEBOTO (pyHIaMEHTa
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5. COIAJIBHAS OTBETCTBEHHOCH

CormanbHasi OTBETCTBEHHOCTDh MPEANPUITHS — 3TO HE TOJIBKO pean3alus CBOUX
SKOHOMHUYECKHX LEJIE U MHTEPECOB, HO M YYE€T COLUHUAIBHBIX MOCIEACTBUN BO3IECH-
CTBHUSI JI€JIOBOM aKTHMBHOCTUM Ha COOCTBEHHBIN MEPCOHAN, MOTpEeOUTENIe U opraHu3a-
1M1, COBMECTHO C KOTOPBIMU OCYILIECTBIIACTCS Ta WJIK MHAS 1€ TEITIbHOCTD.

CouunanbHasi OTBETCTBEHHOCTh MOXET OBITh OIpEAENIeHa KaK KOMIUIEKC 00s3a-
TEJIbCTB, KOTOPBIC OpraHU3aIlks JOJKHA BBIMOJIHATH, YTOOBI YKPEIUIATh OOIECTBO, B
KOTOpPOM OHa JieicTByeT. OpraHu3aiuu HECYT COLUAIBHYI0 OTBETCTBEHHOCTh B OTHO-
IICHUM CBOMX MOJAPA3IAECICHHM, B OTHOLICHUU OKPYXAIOWEH CpPeAbl U B OTHOILICHUH
IPOIBETaHMs OOIIECTBA B IIE€JIOM.

B nannom pasznene paccMaTpuBaeTCS BO3MOXHOE BIIMSIHUE UCIIOIB3YeMOro o0o-
PYJOBaHUs, ChIPbs, SHEPTHUH, MPOAYKIIUA U YCIOBUN pabOTHI HAa YeJoBeKa M OKpYKa-
IOIIYIO Cpey; TeXHHUKA 0€30IacHOCTH IPH paboTe ¢ 000pyI0BaHUEM U JICHUCTBUS MPU

qpe3BBIqafIHBIX CuTyanusix.

5.1. IlpousBoacTBeHHasi 0€30NIACHOCTD

IIpousBoacTBeHHas1 (TpyaoBasi) 0€30MACHOCTbL — 3TO KOMILJICKCHAs CHCTEMa
Mep 3allUThl YeJIOBeKa Ha MPOU3BOJICTBE OT PA3JIMYHBIX BPEIHBIX M OMACHBIX (pakTo-
POB, KOTOpPbIE MOTYT MOBJIAATH Ha 3J0POBbS M KU3Hb uesioBeka. KOMIUIEKCHYIO CH-
CTEMY COCTABIISIIOT MPABOBbIC, OPTAHU3AIMOHHBIC, SJKOHOMUUYECKHUE, TEXHUUECKHUE, Ca-
HUTAPHO-TUTHEHUYECKUE, JIEUEOHO-TTPOPUIAKTUUECKUE MEPHI 3aIUTHI.

B wmoeit pabote paccmaTpuBaroTCs paziuuHbie crocoObl crpoutenbctBa PBC
5000 M° Ha pa3TMYHEIX THIAX FPYHTOB B Pa3HEIX paioHax 3amaguoit Cubupu. Kmmvar
palioHa KOHTUHEHTAIBHBIN, C TEIUIOM JIETOM M XOJOIHOWU 3UMOM, C PE3KUM U3MEHEHU-

€M TOTO0JIbl B KOPOTKHE CPOKH (32 HECKOJBKO JTHEHW WM Jaxke 4acoB). B reomopdoro-

AHann3 TeXHOJOTUU COOPYIKCHHA PE3CPBYAPOB BEPTHUKAJIIBHBIX CTAJIbHBIX

tuna PBC mipu cTpouTensCcTBEe UX OCHOBAaHWHN Ha TPYHTAX Pa3IMIHOTO
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FMYECKOM IJIaHe pailoH MpeJCTaBIseT co00M 3a00JI0YEHHYIO PaBHUHY € OOJBIINM KO-

andectBoM pek. ['pynThl B 3anaanoit Cubupu npeumMynecTBEHHO NECUaHUKH, TIIUHBI,

cyrinuHkH, a Ha CeBepe 00J1aCTH BEUHOMEP3JIbIE TPYHTHI.

CrpoutenbctBo (MOHTax) ocHoBaHuii PBC sBisiercss paGoTO MNOBBINIEHHOM

OIIaCHOCTH BCJICACTBUC HOTCHHH&HBHOﬁ BO3MOXHOCTHU BJIMAHHA OIMACHBIX W BPCIHBIX

dakTopoB (Tad:.1).

Bpenubie u onacHbIe MPOU3BOCTBEHHBIE (DaKTOPHI MOAPA3ACIIIIOTCS:

1) ¢usuveckue GakTOPHI K HUIM OTHOCAT: BIMSHUE TEMIICPATYPhl, BIa)KHOCTD,

CKOPOCTb ABUKCHHUA BO3yXad, TCIINIOBOC U3IIYUYCHHUC, HpOH3BOI[CTB€HHBII>i IyMm,, BHUO-

parust (JoKambHas, o0mias); a’po30yd (IMBUTH) MPEUMYIIECTBEHHO (HUOPOTEHHOTO

nevctBus (AIIDJl); ocBemieHne — ecTeCTBEHHOE (OTCYTCTBHE WJIM HEAOCTAaTOY-

HOCTB), HNCKYCCTBCHHOC (HCI[OCT&TO‘—IH&H OCBCIICHHOCTD, ITYyJIbCAallUA OCBCIICHHOCTH,

M30BITOYHAS SAPKOCTBb, BBICOKASA HCPABHOMCPHOCTL PACIIPCACICHUA APKOCTHU, IIPAMaAd

N OTpaXCHHas CJICIIANIAA 6HCCTKOCTB); QJICKTPUYICCKHU 3aPsAKCHHBIC YaCTUIIBI BO3AyXa

— a3POHOHEI;

2) XMMHY€CKHE BCIICCTBA, CMECH, B T.4. HCKOTOPBIC BCIICCTBA OMOJIOrNYEeCKOM

NpUpOALI, IMOJIYyYaCMbIC XUMHWYCCKHM CHHTC30M 1/ Uan AJIs1 KOHTPOJIA KOTOPBIX HC-

IMMOJIB3YIOT MCTOJAbI XUMHUYCCKOI'O aHAJIM34a,

3) OuoJiorHYecKHe.

OcHoBHBIE 3JIEMEHTBI IPOU3BOACTBEHHOI0 Npouecca, (opMHUPYOIIHeE ONACHbIC U BPeAHbIE

¢paxTopsl npu crpoutenbcree PBC 5000 m

3

MTObEMHBIC)

Tab6muna 6.1
HaumenoBanue PaxTops! HopmarusHbie
BUJIOB paboT (TOCT 12.1.003-74.) JTIOKYMEHTBI
Bpennbie OrmacHele
1 2 3 4
g S Dusuueckue

5 = 2 8 060 ( i CCBT [11]

258 pyloBaHus (B T.4. TPYy30 BCH 274-88 [26]
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DakTOpbI

Hamvenoanie (FOCT 12.1.003-74.) Hopuarprbie
0B P Bpennbie OnacHble JIOKYM
1 2 3 4
I'OCT 12.1.030-81
DneKTpoOe30nacHOCTb CCBT [26]
I'OCT 12.1.038-82
CCBT [13]
I'OCT 12.1.010-76
CCBTI[8]
[Moxxapos3psiBoOe3omacHocts | @3 —o1 22.07.2013r.
Ha paboyem mecTe Nel123 [28]

CO 03-06-AKTHII-
006-2004 [8]

OTkoHEeHNE TTOKa3aTeleh
MUKPOKJIUMATA Ha OTPbI-
TOM BO3/yXe, pabouei 30-
HEBI

CanlluH 2.2.4.548-
96 [31]

CHull
2.04.05.86[30]

PJ1 102-76-87 [18]

[ToBbIIEHNE YpOBHEN
nryma

TOCT 12.1.003—
2014 [15]

TOCT 12.1.029-80

CCBT [31]

CHull 23-03-2003

[16]

CH 2.2.4/2.1.8.562-
96 [17]

[ToBbIIEHNE YpOBHEN
BHOpauu

I'OCT 12.1.012-
2004 CCBT [23]

HenocraTrounas
OCBEIICHHOCTh pabouei
30HBI

CIIT 52.13330.2011
[24]

TOCT 12.1.046-85
CCET [32]

Xumuyeckue

[ToBbIlIeHHAsI 3aIbLUICH-
HOCTb U 3ara30BaHHOCTb
paboueii 30HbI

TOCT 12.1.005-88
CCET [33]
TOCT 12.1.007-76
CCET [34]

buono

cuvdecKue

IToBpexnenus B pe3yibprare
KOHTAaKTa C dKUBOTHBIMU,
HAaCEKOMBIMU, IPECMBIKA-
FOIIUMUCH

TOCT 12.1.008-78
CCET [35]
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5.1.1. Ananu3 BbISIBJI€HHBIX BPeHbIX (DAKTOPOB M MEPONPUSATHIA, HATIPAB-

JICHHBIX HA HX YCTPAHCHHUE

PaccMoTpuM BpeaHbie MPOU3BOJCTBEHHBIE (PAKTOPBI, KOTOpPbHIE JAEBCTBYIOT WIIU

MOTYT BO3/I€MCTBOBaTh B OyAyIIEM HAa OPraHU3M YEJOBEKAa BO BPEMS CTPOHUTEIHCTBA
v 3,

ocHoBanuii PBC 5000 M™ a Taxxe ciocoObl IpeaynpexIeHUs U 3alUThl OT ATUX (ax-

TOPOB.

- OTkJI0HEeHHe moKa3areJein MHUKPOKJIMMAaTa Ha OTPBLITOM BO31YyX€, paﬁo-

e 30HbI

CrpoutensctBo PBC npoucxoaut Ha OTKPBITOM BO31yXe B ycioBusax KpaitHero
CeBepa, ¢ XOJOHOM 3UMON M TEIUIbIM JieToM. [lepenaapl Temrmeparyp KojaebieTcs B
3uMHME riepuot oT -15°C o -35°C, a B netHunit nepuog ot +8°C no +35°C.

B ycnoBusix kpaiinero CeBepa (pailoHbl TpupaBHEHHBIE K paiioHaMm kpaiiHero Ce-
BEpa) UCIOJIb3YETCS MOHITHE KeCTKOCTh MOroJbl (SKBUBAJICHTHAsI TeMIlepaTypa W3-
Mepsiemasi B rpanaycax Llenbcusi, paBHas cymMMe OTpUIIATEIbHBIX TEMIIEPATYp U CHUJIE
BeTpa B M/¢) [18]. XKecTkocTh MOToibl MO XapakTepy BO3ACHCTBUSA HA OPTaHU3M YelIo-
BEKa Mojpa3ensieTcs Ha 3 CTENeHu:

| — mpu sKBUBasIeHTE TeMIiepaTypsl 110 -25°C;

Il — mpu skBUBanenTe remmneparypst ot -25,1°C no -30°C;

Il — npu sxBUBanenTe remneparypsl ot -30,1°C no -45°C

[IpenenbHast )K€CTKOCTh MOTO/IbI, HIXKE KOTOPOH HE MOTYT BBITIOJIHITHCS pabOThHI
Ha OTKPBITOM BO31yXe, Konebnercs B mpeaenax ot -40 mpu cimabom Betpe 110 -45°C.

PaboTatonue Ha OTKPHITOM BO3JIyX€ B XOJOJAHOE BpEMs rojia 00ecrneyrBaroTCs
KOMILUIEKTOM CPEACTB MHIUBUAYAIBHOM 3aIUTHI OT X0JIOJA C YUETOM KJIMMAaTHUYECKOTO
peruona (mosica).. Bo u30exaHue JIOKAIBHOTO OXJIAXKIEHUSI pabOTarIIMX ClIeayeT

oOecrneynBaTh PYKaBHUIlaMH, 06YBBIO, T'OJIOBHBIMH Y60paMI/I C MMOBLIIICHHBIM CyMMap-
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HBIM TEIUIOBBIM comnpoTuBieHueM. [lpu temneparype Bo3nyxa Huxke -40°C ciemxyer
MPEeAyCMaTpPUBATh 3AILUTY JINLA U BEPXHUX JIbIXaTEJIbHBIX MTyTEH.

JIjist mepuoanueckoro 0oorpeBa 1 OT/AbIXa pabOTHUKOB MPEyCMaTPUBAIOTCS T10-
MEILICHUS, T/I€ MOAACpKUBaeTCa TeMieparypa okojo oT +24°C no +26°C u oTHOCH-
TeJbHAsl BJIAXHOCTh JOJDKHA HaxoauThcs B mpexaenax 40-60%. Jlns momnepkaHus
MUKpPOKJIMMaTa MpeycMaTpUBAIOTCA MPUTOYHAS U BBITSKHAST BEHTWISAIUU, U Harpe-
BATEJIbHBIE 3JIEMEHTHI.

PaGoTHUKHM TOJKHBI OBITH 0OECIIEYeHbl 000OTPEBOM HE PEke OJTHOTO pa3a B yac, a
npu temmnepatype ot -41°C no -45°C uyepes kaxnapie 30 MuHyT pabothl.. s 6onee
ObICTPOrO 000TPEBa M MEHBIIIEH CKOPOCTU OXJIAXKICHHUS B MOCIEIYIOIIEM MPEObIBAHUH
Ha XOJI0JIe, B IOMEILEHUH Il 000rpeBa ClIelyeT CHUMATh BEPXHIOIO TEILUIYIO OJIEKIY
u 00yBb. [lepepbiBbl HA 0OOIPEB MOTYT COYETAThCSA C MEPEPhIBAMH HA OTABIX IOCIHE
BBIMOJIHEHUs (Qu3ndeckoi padboTel. PaccrosiHue ot pabodero Mecra 10 MOMEIIECHUS
U1 000rpeBa AOHKHO ObITh HE OoJiee 150 M 1711 OTKPBITBIX TEPPUTOPUH.

B o0eneHHblil nepepshIB JIFOAH TOJKHBI ObITh 00ECTIEUEHHBI €5KE€THEBHBIM TpeXpa-
30BBbIM ropsuuM nuTaHueM. HaunHaTe paboThl Ha X0JI0/€ HY’KHO HE paHee YeM depes
10 MuHYT MOCITIE TPUEMA MHILH.

PaboTHMKOB HEOOXOJMMO JOCTABIISTh HA CTPOUTENBHYIO IUIOLIAJKY B yTEIUICH-
HOM TpaHcropte. Bpems Ha nocTtaBKy paOOTHHMKOB B XOJIOJTHOE BpeMsl HE JOJIKHO
MpeBbIIAaTh 0AHOrO yaca. [lepeBo3 moael B TpaHcnopTe 0€3 aBTOHOMHOTO 000TpeBa
3aMpenaeTcs

PaboTHUKK NOMKHBI OBITH O0OYYEHBI MEpaM 3allUThl OT OOMOPOKEHHS U OKa3a-
HUIO JOBpa4ueOHON MOMOIIIH.

B pabounx 30HaxX moMemieHUs W IUJIOMAJKK OOCIy)XUBaHUS TeMmIeparypa
BO3JyXa pPa3jiMuHa B TECIJIBIM U XOJOJHBIA EPUOABI TO/A.

Bo u3bexxanue neperpena B Kapkoe BpeMs roja HEOOXOJIUMO OpPraHHU30BaTh

paHHOHaHBHHﬁ PCKUM TPYAOBOI'O IHSA HYTeMﬁCOKpaHKHHH[pa60quO BPCMCHHU
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AJId BBCACHHA IICPCpbIiBa Ha OTHObIX. KpOMe TOTO, HCO6XOI[I/IMO HNCIIOJIB30BAaThb

cpcacrBa I/IHI[I/IBI/II[yaJIbHOfI 341U THI.

- IloBbllIeHHe YyPOBHEl HIymMa

[Ilym Ha paboyeM MecTe OKa3bIBaeT paslipakarollee BIUAHUE HA paOOTHHKA, IO-
BBIIIAET €r0 YTOMIIIEMOCTh, a MIPH BBIMIOJIHEHUH 337a4, TPEOYIOIUX BHUMAHUS U CO-
CPEIOTOUYEHHOCTH, CIIOCOOEH MPUBECTH K POCTY OIMIMOOK M YBEIMYECHHIO MPOIOIKU-
TEJIBbHOCTH BBINOJHEHUS 3a4aHus. JIMTenbHOE BO3AEICTBUE IIyMa BIEYET TYTOYXOCTh
pabOTHHMKA BIUIOTH JIO €T0 ITOJTHOM TIIyXoThI [15].

OCHOBHBIMU HMCTOYHHMKAMHU IyMa mpu crpoutensetBe PBC 5000 m° sBisorcst
ABTOMOOMJIbHBIN TPAHCIIOPT, TSKENask TEXHUKA U Pa3IMYHbIE arperarsl.

JloIyCTUMBII 3KBUBAJICHT ypoBeHs myma coctasisier 80 nbA. 3ampemaercs na-
e KpPaTKOBpEMEHHOE MpeObIBaHUE B 30HE C YPOBHSIMU 3BYKOBOT'O JIaBJICHUS, PEBbI-
maromumu 135 a1bA [17]. Hampumep: pabotaromniuii OyJib03ep MOIIHOCTBIO OoJjiee
73,6 kBT coryiacHo ero TeXHMYECKUM XapaKTEPUCTHUKAM HMMEET SKBUBAJICHT YpPOBHS
mryma paBubiit 90 1BA, Bo3HHMKaeT BOMPOC 0 HEOOXOAMMOCTH 3aIIUTHI JIFOJEH OT IIIy-
Ma.

KosekTuBHBIE CPEICTBA U METO/BI 3AILUTHI:

®  HCIOJB30BaHUE CPECTB 3BYKOU3OJISIIIUU (3BYKOU3OJIUPYIOIIUE KOKYXH);

® CpPEICTB 3BYKOMNOTJIOIIEHHUS

HeoOxoaumo ucnonb30BaTh MHAWBUYANbHBIE CPEACTBA 3aIIUTHI TaKue, Kak 3a-
[IIYIIKU-BKJIAJBIINA (OJHOKPATHOTO MPUMEHEHUs — «Oepylny», 100 MHOTOpa3oBOro
UCIIOJIb30BaHUs), ¢ 00Jiee BHICOKUM YPOBHEM 3BYKOBOT'O JABJICHHUS HEOOXOAMMO HC-
M0JIb30BAaTh HAYIIIHHUKHU.

[Ipu aMTenbHOM HAXOXACHUHU B 30HE 3BYKOBOTO JaBJICHUS HEOOXOAMMBI Mepe-

PBIBBEI Ha OTABIX, B CIICHHUAJIBHBIX ITOMCIICHUAX O60py,[[OBaHHI>IX BBYKOBOﬁ HSOHHHI/Ieﬁ.
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- IloBblleHUs1 YPOBHS BUOpAIMHU

Bubpanus, coznaBaemas MallimHaMu, MEXaHU3UPOBAHHBIM UHCTPYMEHTOM U 000-
pyaoBaHHEM, ciocoOHa MPUBECTH K HApYyIICHUSM B paboTe M BBIXOJY M3 CTPOS Ma-
[IMH, KPOME TOTO MOXKET MOCIYKUTh MPUYUHON MOJIOMKHU OO0 aedopMaliuu Ipyrux
TEXHUYECKUX U CTPOUTENBHBIX OOBEKTOB, YTO MOKET MOBJIEYb 3a COOON aBapUiiHYIO
CUTYaIINIO, B KOTOPOH PaOOTHHUK MOXKET MOJIy4IuTh TpaBMy.[23]. Kpome Toro padora c
BUOPHUPYIOIIMMHU arperaTaMyd MOKET MPUBECTH K BUOPALIMOHHOM O0JIE3HHU.

[Ipu cTpouTenbcTBE pe3epByapoB BEPTUKAIBHBIX CTaJbHBIX BO3HHUKAET BUOpa-
17178

— TpPaHCIOPTHBIE;

- o0mme BUOpanuu Nepefaollyocs Yepe3 OMOPHbIE MOBEPXHOCTH HA TEJIO CH-
JSIIIETO WJIM CTOSIIIETO YEJIOBEKa;

— MeCTHbIE (JIOKaJbHbIE) IEPEAOTCs Yepe3 PyKU YEJIOBEKa.

HcTounnkamMu BUOpalUid SIBIISIOTCS TSDKENBIE TPY30BbIE MAIIUHBI (KpaHbI, OyIb-
J03€pbl, CAaMOCBAJIbl, TSATaYd U Tp.), KPOME TOTO MEXAHM3MbI C BO3BPATHO MOCTYIIa-
TEIbHBIMH JIBHKEHUSIMHU (BUOPOMOJIOTHL, IEPPOPATOPHI, TN ()OBATLHBIE MAIIHHbI).

JlommycTUMBIN ypOBEHb BHOpaAlMil C MCIIOJIB30BAHUEM JIOTAPUPMUUYECKOTO ypaB-
HEHUsIMU BUOpOCKOpocTH paseH ot 115 no 109 nb.

OcHoBOI NMpo(hUIIaKTUKONW BUOPAIITMOHHOUW OOJIe3HU sBIIsETCS paboTa ¢ MallvHa-
MU TapaMeTpbl BUOpalMid, KOTOPHIX JOJDKHBI HAXOAMTHCS B IpPEIENax CaHUTAPHBIX
HOpM U TipaBuiL. [IpoIomKUTENEHOCTh paboyero BpEMEHH Ha MalldHaX M arperarax,
KOTOPBIE CO3JAl0T BUOpAIMH, HE JOJDKHA MpeBbIIath 2/3 paboueit cMensl. [25] Bo
BpEMs IEPEPHIBOB HA OT/ABIX HEOOXOIUMO MPOBOJUTH TMMHACTHKY.

Jlnsg cHIKeHUs BHOpaluii, TSHKETYI0 TEXHUKY HEO0OXOIUMO YCTaHaBIMBATh Ha
OETOHHBIE IUIMTHI, JUISl YBEIMUYEHUS JKECTKOCTH M CHWXeHHsl BuUOpauus. Kpome toro
MEXy MCTOUYHHUKOM BUOpAruii 1 00BEKTOM BO3ACHCTBUS BHOpAIMA MOXKHO YCTaHO-

BUTH YIPYTHE DJIEMEHTHl — MPYKUHBI, PE3UHOMETAJUIMYECKUE BUOPOU30ISATOPHI, MPO-
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KJIaIKU U3 PE3UHBI U T. II. BUOpou3osiLus. B kauecTBe Mep MHAMBUAYAIbHOMN 3alIUThI
MPUMEHSIOTCS 00yBb Ha BUOporacsiieil moaomse (BOMIOYHON, pe3MHOBOIM MIIM MHUK-
POIIOPUCTOIT) — OT BUOpaIMK, IepeaBacMoil YeJIOBEKY 4Yepe3 HOTH, U CIELUAIbHBIC
BUOpoOracsiye nepyaTku WM PYKaBHUIBI (C BHOPO3AIIMTHBIMU MPOKIATKAMU) — OT
BUOpaLny, epeaBacMon Ha PyKH.

[Ipu pabote ¢ TpaHCIOPTHBIMU CPEACTBAMU, CAMOXOIHBIMHU MalllMHAMU, KOTOPbIE
TEHEPHUPYIOT O0UIMe BUOpaluu, NpyU HEBO3MOXXHOCTH BHYTPUCMEHHBIX PEXHMOB pa-
00TBl HEOOXOJUMO OpPraHU30BaTh OPUTa/bl C B3aMMO3aMEHIEMOCThIO TIpodeccuil, au-

00 coBMmeIeHue MPOPECCHil.

- HepocraToyHasi 0CBelIEHHOCTb Pa0doyeil 30HbI

[Ipu moaroroBUTENBHBIX paboTax U MOHTaxe ocHoBanuii PBC 5000 M> HE0OXO-
JIUMO TIPEAYCMOTPETh 00liiee paBHOMEpPHOE ocBelieHue. /st ocBemeHuss Heo0X0uMo
HCIIOJIb30BaTh TUIIOBBIE CTAllMOHAPHBIE W MEPEIBUKHBIE OCBETUTEIBHBIE YCTAaHOBKU,
IIPY 3TOM OCBEIIEHUE HE JOHKHO ObITh 2 JIK [32] [lpu pa3rpy3o4yHbIx paboTax CTpou-
TeNbHBIX KOHCTpykKuuii auuma PBC 5000 M> C HOMOIIBIO KPaHOB, OCBEILIEHHOCTh
nomkHa ObITh He MeHee 10mk.[24]. Ilpu paGote BHYTpU M CHapy»Xu pe3epByapa IO
BCEU BBICOTE OCBEIIIEHHOCTH JIOJKHA ObITh paBHa He MeHee 30 K, a B JHEBHOE BpeMs
OCBEILEHHOCTh HeoOxo Mo moBbICHT 10 100 k. [32] OcBelieHne BHyTpU pe3epByapa
00ecreunBaOT CBETUIIbHUKAMH HampsbkeHreMm 12 B (Tuma mepeHOCHBIX) ¢ MUTaHHEM

OT pa3JIeIUTENBHBIX TPAHCPOPMATOPOB.

— IloBbImIeHHAsI 3aNbLIIEHHOCTH M 3ara30BaHHOCTDH paﬁoqeﬁ 30HBI

[Ipu mmanupoBoUYHBIX paboTax, pabOTOM C TSHKEION TEXHUKOW M aBTOMOOWIISIMH,

YCJIOBCK IIOABCPIracTCiAa BOSI[GﬁCTBHIO INbIJIM WU BPCOHBIX F33006pa3HBIX BCIICCTB HaA
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CTpOUTENbHON Iuionianke. HeoOXoaumMo NpoM3BOAMTH CBOEBPEMEHHBIM W MOIHBIN
KOHTPOJIb BO3YILIHOM CPEABI C MOMOLIBIO Ia30aHAIN3AaTOPA, WM PYAHUYHOM JIAMIIBI.

ConepkaHne BpeIHBIX BELIECTB B BO3JyX€ HE JOJDKHO IPEBBIIIATH MPEAEIbHO
nonyctumas konuentpanus (I1JIK). ITIK — 3to makcumanbHble KOHIIEHTpaIUU, KOTO-
pbie, BO3ACUCTBYS Ha JIOJCH MPU MX €KETHEBHOM, KPOME BBIXOAHBIX JHEH, paboTe
IPOAOKUTEIBHOCTBIO 8 4 (MM APYroil NpoJOKUTEIBHOCTBIO, HO He Oonee 40 4 B
HEJIENI0) B TEUEHHUE BCEro paboyero cTaka He OKa3bIBAET BPEAHOTO BIUSHUA HA YeJO-
BEKa M MOCJICAYIOIINX OKOJICHHI B CBETE COBPEMEHHBIX 3HAHHMI METUIMHBL. [35]

[Ipu paboTe ¢ CHIBHBIM MBLICOOPA30BAHUEM B CYXYIO JIETHIOIO MOTOAY C AMC-
MEPCHBIMH TPYHTaMHU padOTaOIIME JOHKHBI ObITh 00ECIEYEHbI MPOTHBONBLILHBIMU
pecnuparopaMu, 3alllUTHBIMU OYKaMU U CIIELIMAIIBHON OJIEKIO0M.

[Ipu pabote ¢ CUIbHOM KOHUEHTPALMEN BPEAHBIX BEIIECTB HEOOXOIUMO HCIOIb-
30BaTh MpoTUBOras. Ha oTkpbITOM BO3/1yXe HEOOXOJUMO HCIOJIb30BaTh TUApPOOOEC-

IIBIJINBATCIIU, CUCTEMY CYXOI'O IIBLICYJIaBJIMBAHUA].

- HOBpe)KHeHI/IH B pe3yabTare KOHTaAKTa C KHBOTHBIMH, HAaCCKOMbLIMM,

NMPpECMbIKAIIUMHUCH

B BecenHe-neTHuii nepuoji BpeMeHu Ha tepputopuu 3anaanoi Culupu, B 4act-
HOCTH ToMCKOH 00J1acTH, MOBCEMECTHO OOUTAIOT KPOBOCOCYILIME HACEKOMBIE, TAKHUE,
KaK THYC U KJICIIH, SIBJISIONTUECS MEPEHOCUNKAMU TSKENBIX 3a00JIEBaHUI, B TOM YHUCIIE
KJIemeBoro sHiedanura, 6onesnu Jlaiima. HeoOxonumo oOecreyuTh COTPYIHUKOB,
paboTaIMIMX MOJ OTKPHITHIM HEOOM CpeACTBAMU MHAMBUAYAJIBHON 3alMTHI (IIPOTH-
BORHIIC(ATUTHBIA KOCTIOM, CHEIUaIbHbIE XMUMHUYECKHE CPEACTBA HHIAUBHUIYATHHOM
3alIATHI OT KPOBOCOCYIIUX HACEKOMBIX). IIpOBOIUTE camMO- M B3aUMOCMOTPBI KaXK/Ible
10 — 15 MuHyT A5 0OHApYKEHUS KIIela, HE CaIuThCA U HE JIOKUTHCS Ha TpaBy; MOCIIe
BO3BpAIICHUs C 00BbEKTa CTPOUTEIBCTBA TUIATEILHO OCMATPUBATh OJEXKIY U TENO, HE

3aHOCHUTD B NIOMCIICHNEC BCPXHIOIO OJCKIAY Ha KOTOpOﬁ MOT'Y HaXOAUTHCA KIICIIH.
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Bce COTPYAHUKH OOJIKHBI HpOfITPI BaKOMHAWIO ITPOTUB KJICIICBOT'O BHHC(I)aJII/ITa,

U OT apyrux 3a0osieBaHui (CTONOHSK, cUOMpCKas si3Ba U Ap.). B MeanmyHkTe nomxeH

COACPIKATHCA 3allaC AaHTUBUPYCHBIX IIPCIIapaTOB.

IIPU YKyCax 3MeH, U KIEHIEN.

MOI'yT BOSIIGI\/'ICTBOBaTb B 6y,Z[y1HCM Ha OpTraHHU3M YCJIOBCKA BO BpCM: CTPOUTCIILCTBA

PaGoTHHKM OMKHBI OBITH MPOUHCTPYKTUPOBAHBI 00 OKa3aHUU MEPBOU MOMOIIU

5.1.2. AHa/u3 ONacHBIX NPOU3BOACTBEHHBIX (PAKTOPOB U 000CHOBaHHE Me-

PaccMoTpuM omnacHbie TPOU3BOICTBEHHBIE (DaKTOPHI, KOTOPHIE IEBCTBYIOT MU

PONPUSITHIA 110 UX YCTPAHEHUIO

ocroBanmii PBC 5000 M* a Tarke CIIOCOOBI IIPeIyNPEskICHHUS 1 3aIUTHI OT 3THX (aK-

TOPOB, a TaK XK€ CpCACTBA U CHOCO6BI, HAIIPaBJICHHBIC HA CHHJKCHUA W YCTPAHCHUA

ATUX (PaKTOPOB.

- JIBH:Kymuecsi MAIIMHbI M MEXaHU3MbI NPOHM3BOACTBEHHOI0 000pyA0Ba-

HMA (B T.4. TPy30NI0AbEMHbIE)

I[BI/I)KYHII/IC MalllMHbl 1 MCXAHHU3MbI IIPOU3BOJCTBCHHOI'O O60py,Z[OBaHI/IH, B TOM

YHUCJIC TPY30IMOABCMHBIC, ABJIAIOTCA IIOTCHIIHAJIbHBIM HCTOYHHUKOM IIPOU3BOACTBCHHBIX

TpaBM. Oco00 XoueTcsi OTMETUTh PabOTy ¢ KpaHamMu U OyJbI03epaMu B IIpoliecce pa-

OOTBI 110 PA3rpy3KH, TUO0 MOHTAXkA CTATBHBIX KOHCTPYKIIUH.

TeIbHBIE PAOOTHI MO YINIOTHEHUIO TPYHTA U TOJATOTOBKU CTPOUTEITHHOM TUIOIIAIKH.

[Tepen HauamoM pabOTHI TAKEION TEXHUKH HEOOXOIUMO MPOU3BECTH MOJTOTOBH-

Bce MoHTaxkHBIE TIOMIAAKK HEOOXOAMMO OO0ECHEeUUTh CBOOOAHBIM JIOCTYIIOM

nepcoHana TPaHCIOPTa U MEXAHU3MOB K CTPOUTENbHBIM KOHCTPYKIUsAM. OnacHas 30-

Ha JOJIDKHa OBITH OorpakacHa NMpeAyrnpCcaIuTCIbHBIMA 3HAKAMU.

N3m

Iner

Ne gokym.

Moanuck

COLII/IaJ'IBHaH OTBCTCTBCHHOCTH

et

87




[Ipu pasrpyske u norpyske pyioHoB auuiia PBC 5000 M°, THG0 JIPYTUX CTPOU-
TEJNBbHBIX KOHCTPYKIUHN JIOM JOJKHBI HAXOIUTHCS B 30HE, 0OecreynBaronieit ux 6es-
OMAaCHOCTD NP OOPBIBE JIF0OOOT0 U3 KAHATOB U CKaThIBAHUU PYJIOHOB.

[Ipu nepekaTbIBaHUM PYJOHOB 3aIPEIICHO HAXOXKICHHUS JIIOJIEN KaK Mepes pyJio-
HOM, TaK M c3aau Ha pacctosHur He MeHee 10 M. Ilpum pasepreiBanun auuia PBC
5000 m®, paGoTaroIuii IepCOHAI He JOIDKEH HAXOIUTHCS [epe]l PYJIOHOM Ha PaccTo-
AHUM 15 M, KpOMe TOro 3ampenaercs HaxoxAeHUs Joaei ompke 15 M oT kaHaTa pas-
BEPTHIBAIOLIETO PYJIOH.

Haxoxnenus moaen noj cTpesion KpaHa CTporo 3anpeniacres.

Bce coTpyaHUKH TOJKHBI HMETh COOTBETCTBYIOLIUE JAOIMYCKH K padoTe U JOJIK-
Hbl OBITh MPOUHCTPYKTUPOBAHBI ¢ O€30MaCHBIMM METOJAaMHU BeJEeHUs paboT, U O3Ha-

KOMJIEHBI ¢ conepkanueM [1I1P.

- J1eKTPO0€e30NaACHOCTh

CorylacHO CTaTUCTUYECKUM JaHHBIM NOPAXEHUS TOKOM Ha IPOM3BOJCTBE 3aHU-
MaeT OJIHO U3 MEPBBIX MECT CPEAU MPOU3BOJICTBEHHBIX TPABM.

OCHOBHBIMHM IPUYMHAMHU HECYACTHBIX CIY4YaeB OT BO3ACHCTBUS TOKA SBIISIOTCS:

- CiydYailHoe MPUKOCHOBEHHE UM MPUOJIMKEHNE HAa ONIaCHOE PacCTOsSIHUE K TO-
KOBEYIIMM YacCTAM, HaXOAIIMMCS MO HAMPSKEHUEM;

—  TOSIBJICHUE HAINPSDIKEHUS HA METAUIMYECKUX KOHCTPYKTHBHBIX YaCTAX 3JIEK-
TPOOOOPYIOBAHUS — KOpITycaX, KOXKyXaxX U T. . — B PE3yJIbTaTe MOBPEXKICHUS U305~
MU U APYTUX MPUYHH;

—  TOSBJICHWE HANPSDKEHMS HA OTKIFOYEHHBIX TOKOBEAYLIMX YacTsaX, HA KOTO-
PBIX pabOTalOT JIHOU, BCIEACTBUE OLIMOOYHOTO BKIIFOUEHHS YCTAaHOBKH;

— BO3HMKHOBEHME IIArOBOTO HAIIPSDKEHUS HA MOBEPXHOCTH 3€MJIM B PE3YyJIbTaTe

3aMbIKAHM: IIPOBOJA HA 3CMIIIO.
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[TopaxkeHus 3IEKTPUUECKOTO TOKA MPOMUCXOUT MPU KOHTAKTE YEJIOBEKA U UCTOY-
HUKOM HANpsDKEHUs, NPU CONPUKOCHOBEHUHU C MPOBOJAHUKAMHU HAXOIAIIUMUCS MOJ
HanpsHKEHUEM YEJI0BEK CTAHOBUTHCS YACThIO AKJIEKTUYECKOM 1ETIH.

OcHoOBHBIE CIOCOOBI M CPEICTBA JJIEKTPO3ALIUTHI:

N3onsuns TOKONPOBOASAIINX YAaCTEN U €€ HENPEPBIBHBIN KOHTPOJIb, OJIHA U3 OC-
HOBHBIX Mep djekTpoode3omacuocT. CornacHo ITYD (IIpaBuia ycTpoicTBa 3J1€KTpO-
YCTAaHOBOK) CONPOTHBIICHUE HW30JIIMA TOKOIMPOBOISIINX YaCTEH JJICKTPUUYCCKUX
YCTaHOBOK OTHOCUTEIILHO 3eMJIM JIOJKHO ObITh He MeHee 0,5—10 MOwm.

VYcTaHOBKa OTpaiUTENbHBIX YCTPONUCTB HEOOXOIUMBI IS 3aIIUTHI OT BO3MOKHO-
ro CIIy9aifHOTO TPOHUKHOBEHHS W TeM 00Jie€ MPUKOCHOBEHHSI K TOKOBEAYIIUM 4Ya-
CTAM, HaXOASIIUMCS T10]] HAMPSIKEHUEM.

3aHylieHHe — CrMoco0 3alUThl PU, KOTOPOM aBTOMATHYECKU OTKIIFOYAETCS TMO-
BPEXKIEHHBIA yYaCTOK CETH U OJHOBPEMEHHO CHUXKAETCS HANPSHKEHUE HA KOpITycax
060pymoBaHUS.

3alMTHOE OTKIIIOYEHHE. /[ 3ammTe OT MOpPaKEHHs DJIEKTPUYECKMM TOKOM B
ANIEKTPOYCTAaHOBKAX, padoTaroux noj HanpsbkeHuem g0 1000 B, mpoucxoaut aBTo-
MAaTHYECKOE OTKJIIOUCHHE BcexX (a3 aBapuHHOIO ydacTKa CETH 3a BpeMsl, I0IyCTUMOE
10 YCJIOBUSIM O€30MAaCHOCTH JJI YeJIOBEKa.

Heobxoaumo HCmonb30BaTh CPEACTBA WHIMBHIYAIBHOW DJIEKTPO3ANTUTHI TaKU
KakK, TUAJIEKTPUUECKUE MEPUATKU U Tajiomu (JAeKYypHbIE), PE3UHOBBIC KOBPUKH, U30JIH-
pYIOIIYE MOICTaBKHU.

JIst coxpaHeHus 3JIeKTPoOe30MacCHOCTH HEOOXOIUMO UCIIOIb30BaTh CJICAYIOIINE
TEXHUYCSCKUE CPEJCTBA: MCIIOJIb30BaHKE MalbIX HanpsbkeHui (12-42B), 3ammuTHoe 3a-
3emsieHue (4-10 OM), MpOU3BOAUTH AINEKTPUUYECKOE Pa3JEJICHUE CETEH, KPOME TOro
HCIIOJIB30BaTh OJIOKUPOBOYHBIC YCTPOMCTBA U MPEAYyIPEAUTENHHYIO CUTHATU3AITUIO.

Bce B3pbIBOOMacHbIE COOPYKEHUSI M HAPY>KHBIE YCTAHOBKUA HEOOXOJIMMO oOecte-
YUTh CTOSIIIIUMH OTJEIbHO MOJIHUEOTBOJAMH MTPOKEKTOPHBIMU MauyTaMU C MOJTHUEOT-

BOJIaMH.

N3m

Iner

Ne gokym.

Moanuck

COLII/IaJ'IBHaH OTBCTCTBCHHOCTH

et

89




CaapHble paOOThl JOJKHBI OCYIIECTBISATHCS aTTECTOBAHHBIMU cBapiukamu. [lo-
MTyCK CBapIIMKOB K pa00Te Ha pe3epByapax MOJDKEH OCYIIECTBISATHCS B COOTBETCTBHUH
co CHuIT 3.03.01-87.

CBapmuKoB HEOOXOAMMO 00ECIICUUTh CICHHAIBHON OJEKI0W M O0YBBIO, CPEII-
CTBAMU 3alllMTHl TOJOBBI (KacKamu), 3alIUTHBIMUA IIUTKAMU M MacKaMu, OYKaMu U

HPOYUM, 00ECIICUHBAIOIIYIO 3aIMUTY OT UCKP M paciljiaBJIeHHOro MeTasuia. [36].

- IHoxkapoB3pbIBO0€30NACHOCTH HA padoyeM MecTe

Hedtp sBmsieTcst NErKOBOCTUTAMEHSIIOMIEHCS JKHAKOCTBIO C  TEMIIepaTypoi
Bembiky -18°C, camoBocmtamenennst 200-300°C., kaTteropus u Tpymnmna B3pbIBOOIIAC-
HBIX cMmeceit HegTu ¢ BozayxoM — I[A-T3 mo I1YD. [ToatoMy odeHs Oosibliioe BHUMA-
HUE HEOOXOIUMO OOpaTUTh HAa HEJOMYIIECHUE, NMPEAYNPEKICHUE U JIMKBUIAIUIO T10-
xKapa.

Bce pesepByapHble mapku, B COCTaB KOTOPBIX BXOJSAT pe3epByapbl, 00HEMOM
5000 mM® HOKHBI GBITH 000pyI0BaHBl CHCTEMaMU aBTOMATHYECKOW IMOKApHOW 3alllu-
THI.

PesepByapHbie mapku HEOOX0UMO 000PY0BaTh CUCTEMON OOBaJIOBBIBAHUS pe-
3epBYapoB, JIJIs1 HEAOIYIIICHHUS PaCIPOCTPAHCHHSI OTHSI.

Ha TexHomornueckux TpyOOMpoBOAaxX pPe3epByapoB ¢ TOHTOHAMU JOJIKHBI OBITH
MIPETYCMOTPEHBI YCTPOUCTBA IS TIOJIKIIFOUCHHSI BHICOKOHATIOPHBIX ITEHOTCHEPATOPOB
¢ OBICTPOPa3bEMHBIMU MPUCTIOCOOICHUSIMH. [8]

JIJist TUKBUAAIMN TI0’Kapa MPOJIUBIIETOCs B 00BajJoBaHUU HE(DTEMPOIYKTa PEKO-
MEHyeTCs IPeayCMaTpUBaTh MPUMEHEHHE TICPEHOCHBIX JTa(DETHBIX CTBOJIOB (MOHUTO-
POB), MpeIHA3HAUYCHHBIX JJIS MMOJa4YM TIEHbl HU3KOW KpaTHOCTU. KomudyecTBO JaHHBIX
CTBOJIOB OTIPEJIEISIETCS] PACYETOM M JOJIKHO OBITh HE MEHEEe JIBYX Ha KaXIbId OTIEb-
HO cTosmui pesepByap. s obecrieueHrs pabOThI TadEeTHBIX CTBOJIOB PEKOMECHIYET-

Csl MPeyCMaTPHUBATh JONOJHUTEIBHBIN 3amac meHooopaszoBatels. [8]
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Pe3epByapbl HE00X0IMMO 00ECTIEUNTh AaBTOMATUUYECKMMH YCTAaHOBKAMHU IIOKapO-
TymeHus. K cucremaM aBTOMaThyecKOM IOXKApHOW 3aIMUTHI pE3EpBYyapHBIX MapKOB
BKJIIFOYAIOT TPEOOBaHUS HAJIMYUA:

— aBTOMAaTHUYECKOM MOXapHOW cUrHanu3auuu u annaparype ynpasienus (AIIC);

— aBTOMATHYECKUX YCTAaHOBOK ITO>KAPHOM 3alIUThI OTAEIIbHBIX PE3EPBYapOB;

— T0KapHO-HACOCHBIX CTAHLIUW C MPOTUBOIOKAPHBIM BOJOIIPOBOJIOM, 3alIOPHON
apMaTypoil, BOJOUCTOYHUKAMH W pe3epByapaMu, NpPeIHA3HAYECHHBIMU JJI1 XPaHEHUS
IIPOTHBOIIOKAPHOTO 3araca BOJbl,

— TMO0XapHO-HACOCHBIX CTAHIMI MEHHOTO TMOKAPOTYIICHUS C CEThIO TPyOompo-
BOJIOB, 3aIIOPHOW apMaTypol U pe3epByapaMu, MPEJHA3HAYCHHBIMU JIJISl XPAHEHUS BO-
16l ¥ IEHOOOpa30BaTes;

— 3JEKTPOOOOPYAOBAHUS U HIIEKTPOCHAOKEHHUS.

Bce pesepByapsi ot 5000 M° i Gosiee T0IKHBI GBITh 06OPYIOBAHEI CHCTEMOM aB-
TOMATUYECKOM MOKapHOM CUTHaNM3alMel, BKIIoYaoneil B ce0sl KOMIUIEKC aBTOMaTH-
YECKUX YCTAaHOBOK OXJIQXJIECHHS TOPSILIEro pe3epByapa U TYLICHHs NoKapa HepTenpo-
IyKTa B HEM.

O0opynyeTcsi IOKapHBIM MOCT, KOTOPBIA AOJKEH padoTaTh B KPYTJIOCYTOYHOM
pEeXUME C MOCTOSTHHBIM JIEKYPCTBOM JIHOJIEH, U HAXOASIIUNCS 3a mpeaeraaMu 00BOJIO-
BbIBaHMs. [lokapHblil mocT obopyayercs mpuOopaMu, B COCTaB KOTOPBIX, Hapsly ¢
MPOYMMH, JOJKHBI BXOAUTH CBETOBAs M 3BYKOBAas CUTHAJIM3ALMs, NE€peNarolias HH-
dbopmaruro:

— O BO3HMKHOBEHHUH MOXKAPa;

- 0 cpabaTbIBAHMM aBTOMATUYECKOW YCTAHOBKHU OXJIAXKICHHSI pe3epByapa;

- 0 cpa0aTblBaHMM aBTOMATUYECKOM YCTAHOBKM TYILEHHUS MOXkapa HedTernpo-
IyKTa B PEe3EpBYyape;

— 00 MCUE3HOBEHUU HAINPSKEHUS] OCHOBHOI'O MCTOYHUKA TUTAHMUS,

- 00 0OpBIBE AIIEKTPUUECKUX TIETIeH 3aMOPHBIX YCTPONCTB C JIEKTPOIIPUBOIOM;
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- 00 0OpbIBE WJIM KOPOTKOM 3aMBbIKAaHUU DJIEKTPUUECKHUX 1IEeTIeH TPUOOpOB, peru-
CTPHUPYIONTUX CpadaThIBAHUE y3JI0B YIIpaBIeHUs, (POPMUPYIOMKUX KOMAHTy HA aBTOMa-
THYECKOE BKIIIOUCHHUE MOXKAPHBIX HAcoCcoB. [8]

Jlist coxpaHeHus: pabOTOCTIOCOOHOCTH CTAIlMOHAPHOW YCTAaHOBKH TYIICHHUS I10-
xKapa HeTEemPOoIyKTa B pe3epByape, OO0 €€ IIEMEHTOB B YCIOBHSX MOXapa, HE00X0-
JIMMO HCII0JIb30BaTh OTHE3AIIUTHBIC TTOKPBITHS, HECTOPAEMYIO TETUIOM30JIAINIO U TETl-
JIOBBIE AKpaHBbl, sl 00eCleYeHUue YCTOMYMBOCTH K TEIIOBOMY BO3JIEHCTBUIO MOXKapa B
TeueHue He MmeHee 60 MUHYT.

[Tpu pabote ¢ meHOOOpa30BATENIIMU OMACHOCTh BO3/ICHCTBUSI HA OPTraHU3M YeJI0-
BEKa HE JOJDKHA MPEBBINIATh 3-i Kiacc omacHOCTH. COTpyAHUKH TIPU pabOTe CBSI3aH-
HOM ¢ meHooOpa3zoBaTelsIMu (pa3rpy3Ka, MPOMBIBKA ammapatypbl U Mp.) JOJKHBI HC-
KJIFOYUTh BO3MOXKHOCTH TMOMAJaHUSI €r0 Ha KOXY, IJla3a U B KEIyJI0YHO-KUIICUHbBIN
TpakT. COTpyAHUKH 00ECIICUNBAIOTCS CPEJICTBAMU WHIWBHIYaJTIbHON 3aIlUTHI: HEMPO-
MOKAae€MOM CHELOACKI0M, PE3MHOBBIMHU CaIllOraMM, 3alUTHBIMU OYKAMH, U MPOPE3U-
HEHHBbIMH pyKaBullaMu. COTpyIHUKU, padOTalolIe ¢ MEHOOOPa30BaTEISIMU, JOJIKHBI

IMPpOXOOUThb MGI[I/ILII/IHCKI/Iﬁ OCMOTP HC PCIKC 1 pa3a B roa.

5.2. DkoJiornyeckasi 0€30MaCHOCTb

DKoJyiornyeckas 0€30MacHOCTb SIBISETCS OJAHUM U3 KIHOYEBBIX (PAKTOPOB B KHU3-
HEIEATEIbHOCTH YeJOBEKa, COXPAHEHHUE €ro 3/10pOBbs, KOM(POPTHOIO COCTOSHUS U
MUHHUMAJIbHOE BIUSHUS HAa OKPY>KAIOILYIO CPEAY.

be3ycnoBHO, 4TO MpU CTPOUTENHHBIX pabOTaX BO3HUKAET MaryOHOE BIMSHUE Ha
OKPY>KAIOIIYIO0 Cpelly: pa3pyllaeTcsl IUIOJOPOAHBIN CIION MOYBBI, 3arpsi3HUTCS aTMO-
chepa, 1 HeU30EKHO MPOUCXOAUT 3arpsI3BHEHUS BOJIOEMOB U PEK.

JUjis HeloMyUIeHHs MOBBILIEHUS YPOBHS 3arpsA3HEHUs OKpY’Karolled cpeabl, Jo-

KaJIn3allu1 U YMCHBIICHUA aKTHBHOCTU OIIACHBIX IPUPOAHBIX IPOLCCCOB, HCO6XOI[I/I-
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MO MPOBECTH BCE OXPaHHBIE W MPUPOJOOXPAHHBIE MEPOINPHUATHS, KaK B IPOLECCE
CTPOUTEILCTBA, TAK U B TIEPUOJT JATBHEHINICH dKCIUTyaTaIlliu OOBEKTA.

Bce cTpoutenbHbie pabOTHI TOKHBI POXOJUTH B MpeJeaax CTPOUTEILHOMN TLI0-
AJIKE B COOTBETCTBUM C YTBEPKACHHBIM IUIAHOM JIi MUHUMM3ALUM HAHECEHUS
ymep6a okpyxatomeii cpene. [Ipoe3n TeXHUKH MODKEH OBITh TOJIBKO B MpEeiax 30-
HBI TTPOM3BOJICTBEHHBIX PadOT. 3amperiaeTcsi UCIOJb30BaHUE HEHUCIPABHBIX IOXKapPO-
OMACHBIX TPAHCIIOPTHBIX U CTPOUTEIbHO-MOHTAXKHBIX CPECTB.

IIpu pacuymcTKe CTPOUTEIBHON IUIOIMIAAKH OT JieCa M KYCTapHUKOB, KOPUYEBKY
CIEIyET MPOBOAUTH TOJIBKO B MpeAeaax MPOSKTUPYEMOTO pe3epByapa B COOTBETCTBUU
C IJIaHOM, MUHUMU3UPYIO MOTEPH JIECHOTO MOKPOBA.

Ha cTpouTenbHOM 10 KE HYKHO OPraHU30BaTh BPEMEHHOE XpaHEHHUE Mycopa
B BHJIE EMKOCTEW M KOHTEMHEPOB C OTXOJaMHU. MecTa BpEMEHHOTO XPAaHEHUSI M HAKOTI-
JICHUSI OTXOJIOB JIOJDKHBI COOTBETCTBOBATH CAHUTAPHO-TUTUEHUYECKUM HOpMaM M Tpe-
OoBaHUAM TeXHUKHU Oe3omacHocTd. [lmomanku 1y coopa Mycopa U OTXOJI0B JOJIKHBI
OBITH O0OPYJOBAaHBI OTHETYIIUTENISIMH, SIIUKAMU C TIECKOM, JIONMATOM, BOMIIOKOM,
KomMoM uii acoectoM. IIpu HEOOXOAUMOCTH OpPraHU3yeTCs YTHIHU3AIUsd Mycopa. 3a
cOOp, YTHWIM3AIMIO, BPEMEHHOE XPAaHEHHE M OpPraHU3alMi0 CBOEBPEMEHHOTO BHIBO3a
OTXOJI0B, OOpa3yIIIUXCsl B pe3yibTaTe MPOBEACHUS padOT, MPUKA30M TPEANPUITHUS
Ha3HA4aeTCsl OTBETCTBEHHOE JIMIIO. 3alpelIacTcs pa3BeAeHUs] KOCTPOB U CKUTAHHUE B
HUX JIO0BIX BUIOB MaTEPUAJIOB U OTXOJ0B

IIpu ycTpoiicTBe BBITPEOHBIX sIM (ITOJIEBBIX TYyajeTOB) JOJDKHA 00€CTICYMBATHCS
WX TOJIHAs TUAPOU3OJIALINS U CBOCBPEMEHHBIN BBIBO3 (DEKAIbHBIX OTXOJIOB B COTJIACO-
BaHHBIC MECTA.

CtouHble BOABI IOJDKHBI 0053aTEIIBHO MPOXOIUTh OYUCTKY 0 TPeOyeMbIX CaHH-
TapHBIX (MU PHIOOXO3SUCTBEHHBIX) MOKa3aTeaell — Ha aBTOHOMHOM OYHMCTHOM ycCTa-
HOBKE WJIM BBIBO3UTHCS HA COTJIACOBAHHBIE OUMCTHBIE COOPYKEHHUSI HACEJICHHBIX MyHK-

ToB. COpOC CTOUHBIX BOJI Ha penibed HE TOomyCcKaeTCs.
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3anpaBKa TEXHHUKHU AJI1 HenomymeHus posnuBa I'CM fgoimkHa TpOU3BOIUTHCS HA
CHEHAIbHO 000PYJOBAaHHBIX IJIOMIAAKAX C TBEPAbIM MOKPBHITHEM M O0OBaJIOBKOM, MO-
cJie 3aBepIIeHUs padoT IIIONIA/IKa IEMOHTUPYETCS.

Ju3enp-reHepaTopbl YCTaHABIMBAKOTCA HA OETOHHOE OCHOBaHHE C OOPTHUKOM, C
YCTpOMCTBOM MpHsiMKa Tiryounoit 0,5 M; Ha JHE MpHUsIMKa ycTpauBaeTcs: GUIbTp s
yJIaBJIUBaHUsI HEDTSIHON IIIEHKH, CIEAYIONIeH KOHCTPYKIMH: CJIOW MIEOHS TOJIIUHOM
10 cm, 3aTem cioii KpymHOTo necka ToamuHou 10cM 1 3aTeM BTOpo# ciioil ieOHs; Te-
PUOIMYECKH MPOU3BOUTCS 3aMEHa BEPXHETO CIIO0sI IIeOHS.

[Ipn nemoHTa)xe BPEMEHHBIX IUIONIAJ0K MMPEABAPUTEIBHO IPOU3BOJAUTCS MOTHASL
OTKa4YKa M BBIBO3 CTOYHBIX BOJ M3 CENTUKOB U (DEKAIBHBIX OTXOJOB, 3aCBINKA 3THX
IOJI3EMHBIX COOPYXEHUN I'PYHTOM C YIUIOTHEHHEM, YTO MPEIOTBPATUT BTOPUYHOE 3a-
I'pSI3HEHUE NTOYBO-TPYHTOB U TPYHTOBBIX BO/I.

[Tocrie OKOHYaHUS CTPOUTEIBHO-MOHTAXKHBIX PaOOT, HApYLICHHBIE CTPOUTEIIb-
CTBOM 3€MEJbHBIE YYAaCTKH, MPEIOCTABICHHBIE B KPATKOCPOYHYIO apeHy, JOJIKHBI
OBITh PEKYJIBTUBUPOBAHBI M BO3BPAILLEHBI OCHOBHOMY 3€MJIEIOJIb30BATEIIO.

3arpsizHeHne atMochepbl OT padOThl TSKEIONH TEXHUKH M JAPYTUX arperatoB
MIPOUCXOJMT TOJIBKO B MEPUOJ] IPOU3BOJICTBA PAOOT U SIBISETCS BPEMEHHBIM.

KoHTpoJib 3a BBINOTHEHUEM MNPUPOJTOOXPAHHBIX TPEOOBAHMM TOJKEH MPOU3BO-
JUTHCS KOHTPOJIUPYIOLIUMU TPUPOJOOXPAHHBIMUA OPTaHU3ALMUSMH, C UCIIOJIb30BAHUEM
MHXEHEPHO-3KOJIOTUYECKOTO MOHUTOPHUHTA.

C uenpr0o MUHUMH3aUUU U IPEAYIIPEKICHHUS] BPEIHOTO aHTPOIIOTEHHOTO BO3/EN-
CTBUS JIOJKHO OBITh BBITIOJHEHO CIIEIYIONIEE:

— TIPOBEJIEHbl HHCTPYKTAXHU OOCITYKUBAIOIIETO MEepCOHAIa 0 BOIPocaM coOJIto-
J€HUsI HOPM U IIPABHJI HKOJIOTUYECKOM U MPOTUBOMOXKAPHOI 0€3011acHOCTH,

- coOurofieHre TpeOOBAHUM CAaHUTAPHO-IUACMHUOJIOTHYECKOUN CITYKOBI,

— O3HAKOMJICHHE NEpCOHalla C OCOOBIM PEKHMMOM JESTEIbHOCTH B BOJOOXpPAaH-

HBIX U CAHUTAPHO — 3alIMTHBIX 30HaX BOAOTOKOB U BO}103360pOB.
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5.3. Be3onacHocTh B Upe3BbIYANHBIX CUTYAIUsSIX

OnauM u3 HamboJee OmacHbIX OOBEKTOB SIBISIOTCS PE3EpBYapbl ISl XpaHEHUS
HedTu u HedrenpoaykToB. [IprunHa 3TOTO 3aKITIOYaETCsI B BHICOKOW B3pPBIBOIOKAPO-
OMACHOCTH XPAaHUMBIX MPOJIYKTOB, OONBIIUX pa3Mepax KOHCTPYKIMU U CBSA3aHHOM C
TUM OOJBIION JJMHHOW CBapHBIX COEIMHEHUH, a TaK € BO3MOXKHbBIEC HapyIICHUS
IIPaBUJI CTPOUTENBCTBA U 3KCIUTYaTallUH.

K aBapuitHbIM cuTyanusm (0Tka3am) OTHOCST:

— HapyuieHue padoTOCIOCOOHOCTH PE3EPBYAPOB, CBSI3aHHOE C HAPYIIEHUEM rep-
MeTu3aluu (1eeKThl CBapHBIX COCIMHEHUMN, KOPPO3UIHbIE 3HOC THUINA U MEPBOTO
nosica, HEOAHOPOJHAsI OCaJlKa OCHOBaHUS, NPUBOJAIIAS K OOpa30BaHUIO TPEUIMH U
pa3pylIEHHUIO);

— HapyllIeHUe IPaBUJI IPOMBIIIJIEHHON O€30MMaCHOCTH MpHU MPOBEIEHUE TOATOTO-
BUTEJIBHBIX PabOT U JalbHENIEH SKCIUTyaTallul pe3epByapa,

— CTUXUIMHBIEC OeJCTBUS (MOJIHUS, OCAJIKU, BETEP, 36MJIETPSICEHUE U TIP.).

OnoBenieHne 0 Ype3BbIYANHBIX CUTYalUAX OCYLIECTBISETCS IO KaHajlaM paauo-
CBA3M, paanoTeneOHHON U MOOMIBHOM cBsA3U. /{151 onoBenieHus: 00 aBapuu Ciryxo0 u
IIEpCOHaja MPOMBICIIA, TEPPUTOPHAIBHBIX OPraHoB 1o AenaMm YC, BBIIECTOSIIUX Op-
raHu3alnid, BEJOMCTBEHHBIX, IPABOOXPAHUTEIBHBIX, MPUPOJOOXPAHHBIX W IPOYUX
CIIy0 MpeaycCMOTpEeHa BO3MOXHOCTh BbIXOJa JUCHETYEpa Ha BHELIHUE CETHU Pajuo-
CBSI3H.

Kaxnprii ucnomHuTenb npu oOHAPYKEHUH KPUTHYECKUX HEUCIPABHOCTEH, yTe-
yek, aedopmanuu pesepByapa BO BpeMsl TEXHHMUYECKOTO OOCITYKMBaHUS M PEMOHTA,
JOJDKEH BBITIOJHUTD CIIEAYIOLIEE:

— HE3aMEeIJTMTENIbHO COOOIINUTh HAYAJIbHUKY CMEHBI O MECTOPACTIONIOKEHUH U Xa-

paKkTepe HEUCIIPABHOCTH;
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— IpeaynpeanTh OKPY>KaIOIMMUX 00 OMACHOCTH, BHICTABUTh Ha 0€30MacHOM pac-
CTOSIHUM BOKPYI HOBPEKIEHHOTO peE3epByapa MNpEeAyNpEeaUTENbHbIE 3HAKU, a IpPH
UMEIOIIENCA BO3MOKHOCTH, OPTaHU30BaTh IMTOCTOSIHHOE JEKYPCTBO.

[Tpu monydyernnn nHGOpMaMKU OT CTOPOHHUX OPraHU3ALMN WIH YACTHBIX JIUI[ O
KaKUX-1100 MPOUCIIECTBUSIX UCTIOIHUTENN PAaOOT TOKHBI IPUHSITH MEPHI IO OCMOTPY
MECTa U XapaKTepa HEUCIIPABHOCTHU U JIEUCTBOBATh B YCTAHOBJIEHHOM HOPSIIKE.

[Tpu HeobxoauMocTH, eciau aBapus OynaeT oTHeceHa K kareropuu YC (BBIOPOCHI
HedTH Oosiee 7 T.) HEOOXOAMMO TPUBJICYB APYrUe OpUrajpl, a TAKKE CTOPOHHKUE Opra-
HU3aLMH, C KOTOPBIMHU 3aKIOYEHBI JOTOBOPBI I TMKBUAALMH nocaeacTBuil YC.

TymeHnrne BO3MOXHBIX IOXapOB, MPOBEICHUE CBS3AHHBIX C HUMH aBAPUKHO-
cracaTesibHBIX paboT ocymiecTBisiercs cunamu I/ u HemratHbIX aBapuitHBIX (op-
MUpPOBaHUM, a TAaK)K€ CHJIAMU ONOPHOIO MyHKTA. BhimoiaHeHue padoT Mo TYLIEHUIO
MOKapOB M TPOBEJICHUIO CBSI3aHHBIX C HUMH aBapUHHO-CHACaTENbHBIX PaboT, OCy-
IIECTBIISIETCS] B COOTBETCTBUHU C 3aKOHOIATENIbCTBOM PD, B TOM unciie HOpMaTUBHBIMU
MpaBoBbIMU akTamMu MuHuctepcTBa PO 1mo aenam rpakaaHckoil 0OOpOHBI, YPE3BhI-
YalHBIM CUTYyaIlUsSIM W JUKBUAAIIMN TOCHeACTBUN cTuxuiHbiX O6exactBuii (MUC Poc-
CHUN).

[ToaBO3 MaTepHaiOB MPOU3BOAUTCS ABTOMOOUIBHBIM TPAHCIIOPTOM.

[Ipu BbBITIOIHEHUH aBApUIHO-BOCCTAHOBUTEIBHBIX PAa0OT MEPCOHAN MOIb3YeTCs
CYIIECTBYIOIIEH MOOUIIbHOU paguoTeneOHHOMN CBSI3bIO.

Bce orkasel B paboTe pe3epByapOB IOJUIEKAT OTAEIBHOMY PacClIE€OBAaHHUIO U
yYeTy JIEUCTBYIOIIEH KOMUCCUEN, COCTOSIIEH U3 TpencenaTens (3aMecTUTelNs Hauallb-
HUKa 1€Xa), BEAYUIEro TEXHOJIOra, MEXaHHMKa 11€Xa, MacTepa ydyacTKa, CIEIUaIlCTOB
o OT u I1b, cmyx0b1 OXpaHbl OKPYIKAIOIIEH CPeAbl U OyXTalITepUH.

Komuccus ycranaBiuBaeT NpyUYMHBI aBapUM, KOHKPETHBIX BUHOBHUKOB, HAMe4a-
€T HEe0OXO0IUMbIE MEPOTPUSITHS TI0 MPETYNPEKACHUIO MOJOOHBIX aBapuil B JaJIbHEH-

meM. Ilo okoHuanuun paccCiIC10BaHUA HCO6XOI[I/IMO COCTaBUTDb, MOAIINCATh U YTBCPANUTDH
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B JIBYX JK3CMILIApax akKT ((HOpSII[OK ITPOBCACHUA pa60T 0 YCTAHOBJICHUIO IIPHUYHH
HHIOUJICHTOB Ha OITACHBIX ITPONU3BOACTBCHHBIX 00BEKTaX».
Bce otkazbl HCO6XOI[I/IMO 3apCTUCTPUPOBATE B XKXYpHAJIAX y4€Ta OTKA30B B TCUC-

HHE 24 9acOB ¢ MOMEHTA X BO3HUKHOBCHUS.

5.4. IlpaBoBbIe H OPraHM3aLMOHHBIE BONMPOCHI 00ecneyeHus1 0e30MacCHOCTH

[IpaBoBOI1 OCHOBOI oOecrieueHus: 0€30MacCHOCTH Ha pabodyeM MecTe SIBJISETCS 1ie-
JIBIA ST 3aKOHOIATEIBHBIX aKTOB: (efiepalibHbIe 3aKOHbI, yKa3bl [Ipesnnenta Poccnii-
ckon denepanuu, nocranosieHus [IpaBurensctBa Poccuiickoint denepanuu, mpruKassl,
JTUPEKTUBBI, MHCTPYKIIMHU, HACTABJICHUS U JAPYrMe HOPMATUBHBIC aKThl MUHUCTEPCTB U
BEJIOMCTB, IMPaBOBbIE aKkThl CyOBekTOB Poccuiickoit deaepaiuu U MyHUIIUTATBHBIX
oOpa3oBaHuii (yKa3bl, IOCTAHOBJICHHUS ), MPUKA3bI (PACTIOPSHKEHUS) PYKOBOIUTENEH Op-
raHu3anui (yapexaeHuil, 00bEKTOB).

Cucrema ympaBjieHUSI OXpaHbl TpyJla B HEPTSHOW OTpaciu MpeaycMaTpyuBaeT
ciyx0y oxpanbl Tpyna. [IpencraButenu agMUHUCTPALMKU TPEANPUITHS, HAYUHAS OT
OpuUraJupoB U MacCTEPOB U KOHYAS TJIAaBHBIM UHKEHEPOM U PYKOBOAUTEIEM MPEAIPHSI-
TSI, TaK)KE HECYT OTBETCTBEHHOCTh B MpeJiefiaX CBOUX JOJHKHOCTHBIX OOS3aHHOCTEH
3a o0ecreueHre 0€30MacHOCTU TPYaa.

st obecnieuenus 3G (HEKTUBHON pabOTHI CUCTEMBI YIIPABICHUS OXPaHOW Tpyaa
Ha MPEANPUATUAX 3aKOHOAATEIbHBIE aKThl YCTAHABIIMBAIOT:

1) mpaBa ¥ 00S3aHHOCTH IO OXpaHEe TPyAa CTOPOH, YYACTBYIOIIHMX B TPYJIOBOM
nporecce;

2) TOPSIOK MOATOTOBKH PaOOTHHKOB IO OXpaHe Tpynaa (00y4ueHHe, KBaTH(pHKa-
1M U UHCTPYKTAX);

3) mopsI0K IOMyCKa JIF0JCH K padoTe;

4) TOpSAIOK 3anpeICHUS padOThI MPEANPHUATHIA;

5) mopsIoK paccie0OBaHUs U yYET HECUACTHBIX CIyYaes;

6) rapaHTHH peaau3aliK IpaBa pabOTHUKOB HA OXPaHy TPYAA;
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7) TOPSIOK COCTaBJCHUS OTYETHOCTH M (UHAHCUPOBAHUS MEPONPUATHI IO
OXpaHe TpyAaa;

8) npyrue TOJOXKEHHUs, CIOCOOCTBYIOIIME OOCCIICYCHUIO OXpaHbl TpyJda Ha
MPEANPUATHSIX, B YUPEKACHUSIX U OPTaHU3AIHIX .

[Ipu cTpouTensCcTBE, MOHTAXKE U JATBHEHINICH SKCIUTyaTaIlli pPe3epByapoB, HEOO-
XOJIMMO TIPOBOJUTH UHCTPYKTAKU, OOYUEHUE U aTTECTAI[UIO COTPYIHUKOB, YTO SBIIS-
eTcs peiepalibHbIM TpeOOBaHUEM.

Bce BHOBb mpuHATHIE paOOTHUKH, B TOM YHUCJIE€ U KOMaHJIMPOBOYHBIE, MOTYT
OBITH TOMYIIIEHBI K pab0Te TOJBKO MOCIE BBOJIHOTO (0OIIEro) MHCTPYKTaXka M0 TEXHU-
Ke 0e30IacHOCTH, MTPOU3BOJCTBEHHONW CAHUTAPHH M OKa3aHUIO JOBpayeOHON MOMOIIIH,
a TaK)Ke MHCTPYKTa)Ka HEIIOCPEICTBEHHO Ha paboyeM MecTe.

Ha BBOJHOM MHCTpyKTa)ke paOO4YMX 3HAKOMST C OOIIMM XapaKTepoM MPOU3BOI-
CTBEHHON OOCTAaHOBKHM JJAHHOTO CTPOUTENHCTBA, BHYTPEHHUM PACIIOPSIIKOM, YKa3bl-
BalOT Ha HEOOXOJUMOCTH COOIIOJICHUS MTPaBUJI TEXHUKU OE30MACHOCTU U JIUYHOW TH-
THUEHBI, PACCKa3bIBAIOT 00 MHIUBUAYAJIbHBIX 3aIIUTHBIX CPEACTBAX U MOPSAJIKE MOIb30-
BaHUS MMHU, MIpaBUJIaxX 3JIEKTPOOE30MacHOCTH, Mepax OKa3aHUs MEpPBOM MOMOIIU MpU
HECUACTHBIX CiIy4asix. BBOJHBIA MHCTPYKTAX MPOBOAUT WHKEHEP MO OXpaHE TPy.a,
100 M0, HA KOTOPOE BO3JI0KEHBI AT 00SI3aHHOCTH, B CIIEUATIBHO OTBEICHHOM JISI
ATOr0 MecTe, 000PYJOBAaHHOM TOCOOUSMH, CIIEUATLHBIMU TEXHHYECKUMU CPEICTBA-
M.

[Ipu uncTpyKTa)ke Ha pabodyeM MecTe padodnuX 3HAKOMAT C UX OOS3aHHOCTSMU U
TEXHUKOM O€30MacHOCTH B 3aBUCMMOCTHU OT BUJIa BHITIOJIHSIEMBIX UMU paboT, TpeboBa-
HUSIMU K OpTraHM3allid U COJCP)KaHHIO0 pabodero Mecrta, C OCHOBHBIMU NMPUYUHAMHU
HECYACTHBIX CJIy4aeB Ha JAHHOM CTPOMTENILCTBE M B JaHHBIX paborax. Paboumx 3Ha-
KOMSIT C MPEIOXPAHUTETHHBIMU MPUCTIOCOOICHUSIMUA M OTPAXKICHUSIMU, UX Ha3HAYCHHU-
€M U TpaBUJIaMU MOJb30BAHMS UMHU, TIPABUIIAMH JKCILTyaTaIlluu TPY30MOIbEMHBIX Me-
XaHU3MOB M TPAHCHIOPTHBIX CPEJICTB, IPABUIIAMH TOJIH30BAHUS IJIEKTPOOOOPYI0BAHN-

eM]JBHEKTpH®HHHpOBaHHHNIHHCprMCHTOM,HHHHBHﬂyaHBHHWHISMHHTHBMHICpeﬂ-
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CTBaMM, MTHCTPYMEHTAMHU, MPUCTIOCOOJICHUAMH, CXEMaMU CUTHATIM3AIMU U TIPABUIIAMU
JMYHOM TurueHsl. MHCTpyKTaXX Ha paboyeM MecTe MPOBOMAAT NMPHU KAKIOM H3MEHEHHH
yCIIOBUM TpYJla, IEPEX0/ie Ha HOBYIO pabOTy, UM HA HOBBIM CTPOUTENIbHBIN OOBEKT.

[ToBTOpHBIA MHCTPYKTaXK MPOBOAAT AJISi BCeX pabouux HE peke OJHOTO pas3a B
TPU MecAlla JUId MEePUOJUYECKON MPOBEPKU 3HAHWW MPaBUI TEXHUKH OE30MACHOCTH
pabounmu. CTpoUTENSIM TPUXOAUTCS BBIMOIHATH MPOIECCHl B MMOCTOSHHO H3MEHSIO-
mieiicsi 0OCTaHOBKE: MEHSETCS TMOJIOKEHHUE pabodyero MecTa Mo Mepe BO3BEICHUS pe-
3epByapa, IepeMeIIaTcs U caMi paboure BMECTE CO CBOMM MHCTPYMEHTOM U MHBEH-
TapeM; OJHU MPOU3BOACTBEHHBIE IPOLECCH CMEHAIOTCS IPYTUMU; TOSIBISIOTCS HOBBIE
MEXaHU3MBbI, MaTEPHAIIbI, CTPOUTENIbHBIE AETAJIH.

D10 TpedyeT cTpororo coOM0AeHUs 0e30NacHbIX MPUEMOB TpyZa U MPOU3BOJI-
CTBEHHOM JMCUMIUIUHBI. B 3THX yclioBUAX yriayOsjeHue 3HaHWUW MpaBUJl TEXHUKH Oe€3-
OMACHOCTH, UX IOBTOPEHHE HAa HHCTPYKTa)kaX UMEIOT Ba)XHOE MNPOPUIAKTHYECKOE
3HAYCHHE.

BHennaHOBBIN MHCTPYKTaX MPOBOMAT:

— TP BBEJACHUM B JICHCTBHE HOBBIX WJIU MepepabOTaHHBIX CTaHIAPTOB, MPABUII,
WHCTPYKIHH IO OXPAHE TPYIa, 4 TAK)KE U3MEHEHUHN K HUM,;

- MpU U3MEHEHHHM TEXHOJIOTMYECKOrO IMpoliecca, 3aMEHE WM MOJEpPHU3aLUN
0o0opyioBaHusl, MPUCIOCOOICHUN U UHCTPYMEHTA, UCXOAHOIO ChIPbsi, MaTEPUAJIOB U
Ipyrux (paKkTopoB, BAUSIOMIKUX Ha O€30MACHOCTh TPY/A,;

- TMpU HAPYUICHUW PAaOOTAIONIMMHU M YYaIIUMUCS TPEOOBaHHM 0€30MacHOCTH
TPyJa, KOTOpPbIE MOTYT MPUBECTU WM MPUBEIH K TpaBME, aBapuu, B3PbIBY WM MOXKa-
Py, OTPABJICHHUIO.

[leneBoit MHCTPYKTaXK MPOBOJIAT MPH BHIMOJTHEHUHU PA30BBIX PabOT, HE CBS3AHHBIX
C TPSIMBIMU 00513aHHOCTSIMU 110 Npodeccuu paboTHUKA (TIOTPYy3Ka, BBITPY3Ka, yOOpKa
TEPPUTOPHH, PA30Bbie paOOThl BHE MPEANPHUATUS W T.II.), IPU JIUKBUJAIIUU TIOCIIE]I-
CTBUU aBapuii, CTUXUIHBIX OencTBuii U kaTacTpod. LleneBoit mHCTpYKTaX ¢ pabOTHU-

KaMH, MPOBOJAIIMMU PabOThl ¢ O(QOpMIICHUEM Hapsaa-IoNycka Ha OTrHEBbIE, ra-
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300MAaCHbIE U Jpyrue padOThl MOBBIIIEHHON ONACHOCTH, IPOBOAUT OTBETCTBEHHBIN 3a
0e30macHoe MPOU3BOJICTBO PabOT U C 3aMKCHIO B HApsiAe-T0MyCKe.

Kpome nHCTpyKTaka, HE MO3/IHEE TPEX MECALEB CO JHS 3a4MCICHUS pabouux B
OpraHM3aIlHIo, MPOBOIAT 00yueHre pabounx Oe30MacHbIM METOAAaM U MpuemMam pador.
[locne okoHUaHusa OOy4YEHHUs, U B JaJbHEHIIEM, €KETOAHO IJIaBHBIA WHKEHEP OpraHu-
3allUM TPOBEPSIET 3HAHUSA, METOAOB U NMPUEMOB PadOT, U BbIAAET PabOUYUM COOTBET-
cTByromue yaocroeperus. K paboram Ha omacHbIX 00BEKTax OMYCKAIOTCS JUIA HE
MoJtoke 18 Jer.

K mpoBenenuto cBapoyHBIX paboT U padOT € MEPEHOCHBIM IEKTPOMHCTPYMEHTOM
JOIYCKAIOTCS JIUIA, MPOIIEIIINE NPEIBAPUTEIbHOE 00yYeHrEe, TPOBEPKY 3HAHUI HH-
CTPYKLUH [0 OXpaHe TpyJla, UMEIOILIUE 3alUCh B KBATM(UKALNOHHOM YAOCTOBEPEHUHU
0 JOIYCKE K BBIIIOJHEHUIO PabOT C NEPEHOCHBIM 3JIEKTPOMHCTPYMEHTOM U TPYIIILY MO
anekTpobe3onacHocTy He Hike ||, umerone Hapsa-101ycK.

OTBeTCTBEHHBIN 3a MPOBEIEHUE PadOT JOHKEH MMETh IPYyMIy IO 3JIEKTPoOe3-
OMACHOCTU HE HMXKE, YEM Yy MOJYMHEHHOIO MepcoHajia, U B CBOEH paboTe pyKOBOI-
CTBOBAThCsl TpeOOBaHUAMH MeXOTpaciaeBbIX MpaBuil MO OXpaHe Tpyna (mpaBuil 0e3-
OMAaCHOCTH) IPH IKCIUTyaTaluHU JIEKTPOYCTAaHOBOK.

3anpemaeTcss OCTaB/IATh 0€3 HaA30pa AIEKTPOMHCTPYMEHT, PUCOECTUHEHHBIN K
CETH, a TaKXKe MepeIaBaTh €ro JHIaM, He UMEIOIIUM JIONyCcKa K padoTe ¢ HUM.

[IpoBenenue Bcex BUAOB HHCTPYKTAXKEN U CTAXUPOBKU opopmisieTcs B KypHae
pEerucTpaluy UHCTPYKTaXKe! MepcoHana Ha paboyeM MecTe ¢ yKa3aHUEeM MPUUYMHBI UX

IIPOBEICHUS.
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SAKJIIOYEHUE

B xone npoBeneHus BBITYCKHON KBaNU(UKAaMOHHON paboThl OblIa JaHa Xapak-
TEepPUCTUKA 000PYIOBAHHIO, PACCMOTPEHBI KOHCTPYKTHBHBIE OCOOCHHOCTH M TEXHHYE-
CKHE MMapaMeTphl pe3epByapoB BEPTUKAIBHBIX cTalbHbIX TUIIAa PBC, a Tak e pe3epBy-
apHBIX NapKOB. PaccMOTpeHbI pa3IuyHbIE F€0JOTUUYECKUE YCIOBUS MPU MIPOEKTUPOBA-
HUU U CTPOUTENbCTBE pe3epByapoB. [loapoOHO paccmoTpeHa kinaccupuKkalnus TpyH-
TOB, UX HECYLIUE CIOCOOHOCTH, KOTOPbHIE MOTYT IMOBJIMATH HA JaJIbHEUIINE HKCILTya-
TallMOHHBIE XapaKTEPUCTUKH PE3EPBYAPOB, UX OCAJKY, TOMYCTUMbIE HAarpy3KH, OKa3bl-
BaeMbI€ Ha TPYHT.

B 3aBucuMoOCTH OT TUINA TPyHTA, F€OJOTUUYECKUX U (PU3NYECKUX XAPAKTEPUCTUK
PAacCMOTPEHbl U NPOAHATM3UPOBAHBI PA3JIMYHBbIE BHUJIbI OCHOBAaHUN M (DyHIAMEHTOB
1I0J1 pe3epByap, TEXHOJIOTHS UX COOPYKEHUN.

TTpon3Be/IeHBI PacueThl HATPY30K HA FPYHT pesepByapa oobeMoM 5000 M°, ¢ yue-
TOM CHETOBBIX Harpy3okK, Harpy30K KOHCTPYKLIMH pe3epByapa U XpaHUMOIro MPOayKTa
U OIPENEIICHO, YTO JIaBJICHHUE, OKa3bIBAEMOE HA TPYHTHI JOIYCTUMO ISl BCEX THUIIOB
IPYHTOB, JIsl JAHHOTO pe3epByapa BEPTUKAIBHOTO CTAIBHOTO.

[IpousBeneHbl pacueThl 3aTpaT MPHU IPOBEICHNUE MNIAHUPOBOYHBIX padOT Ha IPYH-
TaxX Pa3IU4YHON KaTeropuH, yCTAaHOBJIEHO, YTO NPHU aHAJIOTHUYHOM OObeMe padoT Ha
rpyntax IV kareropum otHocutenbHo rpyHTOB Il 1 Il xareropum cebecroumoctsb
yBenuuuBaeTcst Ha 52 560,25 py0. (9,74%) 3a cuer Gombiiero oobema paboT TKETOM
TEXHHUKH.

PaccMmoTpeHsl onacHbie U BpellHbIe (PAKTOPbI, OKa3bIBAEMbIE HA JIFOAEH NP CTPO-
UTEIIbCTBE U MOHTaXXE€ pe3epByapa BepTuKajdbHOro crajbHoro tuma PBC, a Tak xe
CIOCOOBI MPEYNPEKACHUS U 3aUTa. PACCMOTPEHO BO3/1€MCTBUE HA SKOJIOTHIO, U Me-

PONPUATHIO TI0O YCTPAHCHHIO JJAHHOTO aHTPOIIOI'€HHOTO (pakTopa.

AHann3 TeXHOJOTUU COOPYIKCHHA PE3CPBYAPOB BEPTHUKAJIIBHBIX CTAJIbHBIX
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Ha cragum nmpoeKkTUpOBaHUS CIIOKHBIX KOHCTPYKTHBHBIX COOPYKCHUH TaKHX,
KaK pe3epByapbl BEPTUKAIbHBIE CTAJIbHBIE OJTHUM U3 IIaBHBIX KPUTEPUEB OLIEHKH, MHU-
HUMM3ALUs 3aTPaT SBJSIETCS] BBIOOP CTPOUTENBHOM IJIOIMIAAKH, HA KAKUX TpyHTax Oy-
IOyT NPOU3BOJIUTHCS CTPOUTEILHO-MOHTaXHbIE PA0OTHI, KAKKE BUJIbI pabOT HEOOXOAH-
MO IPOBECTH JJI1 MOArOTOBKM OCHOBAHMS M JAJbHEHIIEro BO3BEACHUS (DyHIaMEHTA.
Haubonee 6aronpusTHBIMU SIBISIFOTCS HECKUMAEMbIE TPYHTHI ¢ XOPOIIUMHU HECYIIU-
MU CHOCOOHOCTSIMH, HO HE BCEr/la €CTh BO3MOYKHOCTh YCTaHaBIIMBATh PE3E€pPByaphl B
TaKUX yCJIOBUSX. {151 3TOro HEOOXOAMMO NMPOU3BECTH PACUETHI 110 HArPy3KaM, YUeCTb
BCE PUCKHU M NMPHUHATH PEIICHHS MAaKCHMAJIbHO BBITOJIHBIE ISl TAHHOM CTPOUTEIHLHOMN
IJIOMIAKHA, BO3MOXKHOW OCaJKU pe3epByapa, Il HOPMAJIbHOW IKCILTyaTallMu pe3ep-

Byapa u 0e301acHoro HOPMATHUBHOI'O CPOKa CJ'IY)K6BI.
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I[MTPUJIOXXEHUE Ne A
Texunueckue xapakrepuctuku bByabaosep [3-27(b-170M)

I'abapuTtHble pa3Mepsl ¢ padounM 000py10BaHHEM

JlinHa ¢ monychepudecKuM OTBAJIOM M JKECTKUM MPHUIICTTHBIM yCTPOWA- 5673

CTBOM, MM

JlnuHa ¢ moxycdepuueckiuM OTBAJIOM U PBIXJIMTENIEM, MM 6867

DKcIulyaTalluOHHasi Macca

C nonychepudeckuM OTBAJIOM, THAPOMMIUHAPOM MEPEeKoca, TPEeX3yObIM 19570

PBIXJIMTENIEM, C TIOJTHOM 3ampaBKON TOIJIMBOM U MAclIOM, KT

Peixnurens

Tun MHOoro3y0bIii OnHO3yObI

MaxkcumaabHOE KOJMYECTBO 3yObeB 3 1

KonnuecTBo nosoxeHuii 3yObeB (110 BEpTUKAIIN) 3 3

MaxkcuManbHOe 3arinyolieHue, MM 650

Yo peIXJIeHUs, Tpa.:

- C KOPOTKMM HAKOHEYHHKOM 45 45

- C JUVIMHHBIM HAKOHEYHUKOM 30 30

Macca, kr 2245 1555

Bbynbno3epaoe obopynoBanue

Tun oTBasia [Monychepuuecknit ‘ [Ipsimoit

V3meHeHne yria pe3aHus u yriia MoIepeyHoro nepe- |  BUHTOBBIM U rHAPaBINYECKUM

Koca OTBaja packocaMu

O06bemM npu3MbI BOJIOYCHHS, M3 4,75 4,28

Hlupuna oTBANA, M 3,31 3,41

Bricota npu yrie pezanus 55 rpajg 1,31 1,31

MakcuMalbHBIN TOABEM, M 1,02 1,02

MaxkcuMaibHOe 3arnyolieHue, M 0,44 0,44

MaxkcuManbHBIH IEPEKoc, M 0,63 (10 rpan.) 0,63 (10
rpaj.)

PerynupoBanue yria pesanusi, rpaj 10 10

Macca, kr 2313 2240

¥Yroa noBopora oTBana 50°

Bpewmst moBopota (¢) 12

I"aGapuTHBIe pazmepsl TpakTopa T-170

Jnuna, Mm 4210

Hlupuna, MM 2480

Bricora, Mmm 3250

Komnest, mm 1880

baza, mm 2880

AHann3 TeXHOJOTUU COOPYIKCHHA PE3CPBYAPOB BEPTHUKAJIIBHBIX CTAJIbHBIX
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ITPUJIOXXEHUME Ne b
ESSAY

Graduation Examination work provided 107 pages, 14 figures, 11 tables, 39 lit-
erature sources, 2 app.

Keywords: tank, PBC, storage tanks, tank equipment, the base of the reservoir,
the reservoir sediment load, soil, loose soil, frozen ground.
Object: vertical steel type RVS.

Objective: To analyze the construction technology of vertical steel tanks RVS
type in the construction of their bases in the soils of different types.

Subject of study: foundation under vertical steel tank, depending on the soil type.
The paper presents classification of vessels, given their technical parameters, the main
types of soils, their characteristics, given the base under the tanks and foundations, are
given loads of calculations on the base and the foundation (hydraulic pressure, snow
load, ground pressure filled in the reservoir oil) held economic cost estimates on plan-
ning work.

To perform certification work used a text editor Microsoft Word, presentation has

been prepared using Microsoft Power Point.
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